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11iihji inik kimyo lani muammolari. V lll-R espuhlika yosb.-kim vogarlai 

J.im)cii iiMyasi nmlcriallari. Namangan. 2014. 11,1 tom, 316 b.

21 -  22 noyahr kunlari O 'zbekiston Respublikasi Oliy va o ’lta maxsus 

la 'lim  vazirligining 2014 yil 20 yanvar N87-03-51 rozilik xati asosida akademik

O.S.Sodiqov xotirasiga bag'ishlab o 'tkazilgan respublika konfcrensiya materiallan 

kiritilgan.

T o 'p lam  oliy o ’quv yurtlari professor-o'qituvchilari, ilmiy tadqiqotchilar. 

m agislrant va laiabalarga bioorganik kimyo muammolari bilan shug’ullanuvchi 

m utaxassislarga m o’ljallangan.

Taxrir hayati: akademik Sh.Salixov.prof. A .bm arov (rektor), dols 

M .Qodirxanov (proiektor), prof. Sh.Abdullaye\ (mas ul muxarrir), prolessorlar 

A.To’rayev., N .M adixanov, l.Asqarov, A.Ibragimov, dotsentlar: Y.Toshmatov, 

R.Dehqonov, A .Nazarov, X.Gapparov, F.Xoshimov. SI I.Begmatov (prorektor),

Chop elishga ruxsatni Namangan davlat universiteteti ilmiy texnik kengasl 

bcrgan. Rayonnoma N 1 10 sentyabr 2 0 14yiL

Namangan D avlat Universiteti, 2 0 .4



“ Akadcmiyamizni mana shunday yuksak darajaga 
ko'tarishda buyuk hissa qo’shgan, nomlari tariximiz 

sahil'alariga /.arhal harflar bilan vozilgan marhum fan 
arboblarini vod etish, barchalarimiz uchun, ham qarz, 

ham farz deb hisoblaym an”
I.Karimov

O '/bek iston  1‘rezidenti I'armoni bilan istiqlolimiz o ’n bir villigi arafasida 
ilii\ Intimi* laniga ulkan hissa qo’shgan marhum arboblardan bir guruhi ‘‘Buyuk 
si/m all.ii i uchun ordeni” bilan taqdirlandi. Ular orasida O 'zbekistonda bioorganik 

kiinyo maklabining asoschisi bo’lgan buyuk olim va fozil inson, akadem ik Obid 
siiulii|iiv ham bor cdi. Prezidentimiz va Davlatimizning bunday yuksak e ’tirofi
i »!>i«l SmluiDvning vatan ravnaqi yo 'lida jonbozlik ko’rsatgan, doimo o ?z xalqining 
l'iivti smutili. nurli kelajagi, yuqori madaniyati va m a'naviyati, ilmu-fanini 
11\iiil.mlii I'.lulagi nichnatlari uchundir.

(> Sndu|nvning ilmiy. pedagogik. ijtimoiy va tashkiliy faoliyati mamlaka-
............ . iImiij iitmiiasi lomonidan yuksak e 'tiro f  etilgan. 1966-yilda ustoz O ’zbe-
I i■<!<<ii I lulu .r I. miynsi prc/.idcnti, sobiq ittifoq fanlar akadem iyassining muxbir 

I1 mUI.i csii akudemigi ctib saylangan. O.Sodiqov ushbu davrda O 'zbe- 
I I■■ I■ ii 1 I .iiiI.ii akadcm iyasida ilm-fan va ishlab chiqarish o ’rtasidagi uzviy aloqa 
i ' hiiill- .i qaiatilgan laoliyat yuritgan. 1966-1984-yillarda O ’zFA tizim ida qator 
yniii;i ilmiy tckshirish instititlari, jum ladan Elektronika, Biokimyo, Arxeologiya, 
I • ii111k li/ikasi Bioorganik kimyo instituti. “Kibernetika” ilmiy ishlab chiqarish 
m 11*.hiii.ii 1‘olim crlar kimyosi va fizikasi instituti va boshqalar tashkil qilingan.

O .Sodiqov bioorganik kimyo sohasida respublikam izda shonli maktab 
■iiiiiljim olim. hozirda bu maktab olib, o 'tayotgan tadqiqotlar O ’rta Osiyoning 

ill .iliml o 'sim liklarini tckshirish, g V z a n i har tom onlam a o ’rganish , O ’rta 
i « .in i>111111: /aharli hayvonlarida mavjud bo’lgan zaharlarning tuzilishi va tarkibiy 
'|iv n  \ 11\ 1m yatlarini tadqiq qilish, atrof-muxitni pestitsidlar bilan zaharlantirishni
■  ̂11 uli k.mmylirishning asosiy yo’nalishini shakllantirish, g ’o ’zaning istalgan 

. . 11 ii.ui* :n navlarini yaratish kabi mihim y o ’nalishlarni qamrab olgan.
11 Siidiqnv yoslilarning mehribon va o ’ta talabchan murabbiyisi edi, u o ’nlab 

I.in in m i/1 nII hi 1 vii Inn doktorlarning ustozi. Bular orasida Hindiston, M o’g ’iliston, 
'S i  1 Puliliii v .1 iioshqa horijiy davlatlar fuqarolari bor. U larning shogirdlari
I...........  kundii luini ustoz yo ’lidan borib. kimyo fani rivojiga munosib hissa
i|m 1I11111 u| I11I111 Jum ladan, olimning shogirdlaridan O ’zbekiston Fanlar akade- 

.......mi l'ii/.idcnli, akadem ik Shavkat Solihov, O ’zbekiston Fanlar akade-
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miyasining akademigi Abduvali Abduvahobov, O 'zbekiston Fanlar akademiya- 
sining akademigi Tohir Aripov. professorlar Xakimjon Aslanov. Olga Sergeevna 
Otroshenko. Yuriy Kurbatov, Aminjon Ismoilov. Nina Baram. All Oxunov. 
Shavkat Abdullavev kabi m utaxassislar bioorganik kimyo faniga katta hissa 
qo 'sh ib  kelmoqdalar.

O lim ning ilm-fan sohasidagi xizmatlari munosib taqdirlanib. unga M ehnat 
qabramoni unvoni berilgan, u kimyo faniga qo’shgan hissalari uchun D .I.M ende
leev nomidagi oltin medali va boshqa bir qator orden va m edallar bilan muko- 
fotlangan.

A llom a O .Sodiqovning um r yoMlari va ijodiy faoliyatlari yoshlarim iz uchun 

ibral bo 'lish i miqarrardir. Buyuk olim va fan tashkilotchisi butun dunvoga taniqli 
o ’zbek bioorganik kimyo ilmiy maktabining asoschisi Obid Sodiqovning porloq 

xotirasi ham isha barhayotdir.
M ana 20 yilga yaqin N am angan Davlat universitetida akadem ik Obid 

Sodiqov hotirasiga bag’ishlangan ilmiy anjuman an’anaviy tarzda o ’tkazilib 
kelinmoqda. Anjumanning maqsadi m am lakatim izda bioorganik kimyo va turdosh 
bo’lgan fan sohalarida tadqiqot olib borayotgan vosh olimlar va ustozlarning 
uchrashuvi orqali. ushbu sohani yanada rivojlantirish va istiqbollami belgilashdan 

iboratdir.
M u a tta rx o n  A kbarova  (O ’zMU)

(Buyuk ustoz akadem ik Obid Sodiqov xotirasiga bag’ishlov)

Biz kint edik dunvoda, agar ustoz bo 'Imasa.
Bo 7mas edik ziyoda, agar ustoz bo ’Imasa.
Ustoz borki olamning, yaxshiligi biz ta ra f
Ustoz borki odamning, baxti kular yarqirab.
A na sliunday zot edi, kim yogarlar sardori.
Ustoz O bid Sodiqov, don g’i quchgatt dunyoni.
O ’sim lik moddalari, tabiiy birikmalar,
Yuzlab kashfiyotlari, yan g i alkaloidlar,
O 'zbekiston fan in in g  parvoziga qanotdir.
Utug ’ mak.ub yaratgan, ul-ustoz barhayotdir.
Boqio ibrat olur barcha, uning nurli siymosidan.
E l baxramand, yu rt baxram and u lu g ’ ustoz kimyosidan.
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“ Ilioor^iiuik kimyo fa it i muammolari" inavzusidagi anjuman  

qatnashchilariga!
AsmiIimiiii alaykuin, muxtaram anjuman ishtirokchilari! Hurmalli 

mchmonlar!
Avvaliimlior, miivrrsitctimi/.ning ko’p sonli niehnat jamoasi nomidan 

uslihii nnjuniani.a tasliiifmgi/: uchun minnatdorchilik bildiraman!

Kugungi kunda fan va texnikaning ulkan tezlikdagi taraqqiyoti natijasida. 
t ii I *i i y ntsurslurdun oqilona foydalanish, aholining yashashi uchun sog’lom shart- 
ili.iniilni shakllantirish, tabiiy boyliklardan foydalanish samaradorligini yanada 
ir.liii. h laliiatni muhofaza qilish , ekologik xavfsizlikka erishish dolzarb 
mimmmoga avlanib qoldi.

Hiigungi Namangan davlat universitetida o 'tkazilayotgan Respiblika ilmiy- 
iiiiitiIi\ knnlcrcnsiya bioorganik kimyo fanining turli tarm oqlariga oid izlanishlar 
ii.111 i.i1 n i|'.i va ularning yechim iga bag’ishlangan.

Muxlaram mehmonlar! Aziz ustozlar, hamkasblar!
Iiiinungi anjumandan ko 'zlangan maqsadlardan biri, xususan uning amaliv

iitnKii11 I'.liiiMikchilarining o ’z tairibalarini o ’rtoqlashishlariga. fan va am aliyotda
■ 11 % 1111, i \ i ■ 1111111 yutuqlardan o 'zaro  habardor bo’lishlariga ishlarida yuzaga kelgan 
iiiiiniiimiih'riga ,avob topishlariga erishishdan iborat. Farg’ona vodiysi, umuman 
( t'/lirkislonim i/.da tabiatdan fojdalanish va muhofaza qilishning dolzarb 
inii.iniiiinlarini hal etishda konferensiyam iz sezilarli iz qoldiradi deb umid 
liflrHr isliga ruhsat bcrgaysiz!

M m  bu anjuman ishiga m u\affaqiyatlar tilab, yana bir bor Namangan davlat 
niiiM'i'.ilcliga xush kclibsizlar deb qolaman

I uhoringiz uchun rahmat!

NainDU rektori,t.f.d. professor A.V.Umarov
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IIO JIH M E P H M E  IIA H O C T P V K T y P H l.lE  K O M IIO  U1UUOH11 bIK 
M A T E P IlA JlL i C  METAJ1.II1MECKM MM B K .IIO H E IIII^ M II 

A.B. V'Mapon
Iftm aH jaH C K itii eccyO a p cm een H b iu  vH u ee p cu m em  ( H a u l 'V )

1 lofl CHIITeTHHeCKHMH (B HCKO TOpOfl CTeneHH yCJIOBHO) lIOHHMatOTCS m hiic- 
pa.nbHbie nanopa3MepHbie nano:mnTejin. noJiyHae.Mbie xhmumcckhmi! h <j)H3HK0- 
XHMHHCCKHMH MeTO.iaMM. MHHepa.1 I.Hhie HaHOHaCTHUbI paajIHMHOrQ XHMHMeC- 
koto  cocTaBa (SiO^. A I 2O3. ZnO, T i0 2, BaS0 4 , KpeMHtieBaa khc-totu. Kao.iHH h 
Jip.) jjHaMeTpoM o t  3 ao  100 hm nonv'MatoT «30iib-rejib» - Textio/iorHevi. ruiaMen- 
HblMH, 3JleKTpOXHMHHeCKHMH H HeKOTOpblMH HpNTHMH CtI0 C0 6 aMH. 3ojlb-rejlI. 
MeToa nojiyMenHfl opraiio-Heopi annMccicnx komito3htob HMeeT m hoto mohh(J)h- 
KauHH. nonbiTKa CHCTeMaTH3HpoBaTb KOTOpbie npeaciaB.'ieHa Ha cxewe

Me in t>iiKamin lojib-re.ib MCTo/ia noywemiH upraiiii Hcuprami'iecKin 
H a H O K O M n O lH T O B

n PH no^HKOKfleHcauHOHHOM  M eTOjie una y jiy m u eH H S  c o b m c c th m o c th  
o p r a m m e c K o i i  iio /iH M ep n o fi (Jjasofi b K anecTB e h c x o x ih l ix  B em ecT B  (n p e ic y p c o p o i  

jj / ia  cH H T e3a H eo p ran n H ecK O H  <|>a3bi M oryT  H chuJib30B aTbC fl anKOKCHflbi, co /icp 

s a m i t e  o p raH H H ecK H e p aaH ica jib i, KOBaneHTHO C B jnaH H bie c  aTOMOM 3 ;ieM en ii 
llo .TH K O H aeH cauH fl opraHoajiKOKCHCHnaHOB, o6 mefi (JiopM yjibi R ’(4 - x )S i( O K li  

(R ’-  o n p e a e jie H H b if i  paaw ca jT  h j ih  4>yHKi(HOHanbHasi r p y n n a ,  a  x = l - 3 ) ,  n p u a  
a u M a s  coB M ecT H o c n o jiH K cm aeH cauH eH  T eT pa3aM em eH H bix  ajiKOKCH-CHjianoi 
npHBOflHT K nOJlyneH H K ) OpraHHHeCKH MOflHc()HUHpOBaHHbIX CHJIHKaTOB.
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( > ( i |u  l o i u u m c  n c o p ra i iH M e c K H X  n ac T H U  M O/KeT c o n p o B o x m a T b c a  i i o j i h k o h -  

i r m  .n  m  ' n  in  iio jiH M cp H  j a u H e f i  o p ra H H w e c K H x  M o n o M e p o B , n p n  3 t o m  i i o j i h -  

M t'l 'i.i ii 111 M im oM L’p t i  M o ry T  co i;ep > K aT t. ( jjy u K U H O H a-ib H tie  r p y n r i b i ,  c n o c o G H b ie

 I  ... >i i. c  o f ip a io i t a i iH i 'M  K O B ajreH T H bix  CBH3efi c  H e o p ra H H H e c K o f i (})a3oft.

In  ii. r a n .  u p o u c c c ,  o c i io H a H H b n  n a  p e a K U H s x  ri0JiH K 0H ,z ieH cauH H  H e o p r a -  

i n i 'i i  i i , i i \  l o c n m iH H ,  B K jiH )4acT  b  ce6 > i T p n  n p o u e c c a ,  n p o n c x o f l « m H x  c w h o -  

■■Iii Mi i im i  a )  o ( i p a 3 o n a i i n e  n e o p r a H H H e c K o n  4>a3 b i; 6 )  0 6 p a 3 0 B a H H e  o p r a H H -

........... i | i:i i i .i : h ) p a m e j i e i i H e  A B y x  (J)a3. 0 6 p a 3 0 B a H H e  H e o p ra H H H e c K o n  (J)a3bi

i i | i i n u  m i . u i i h pc3> 7T bT aT e r H f lp o jiH 3 a  h  n o jiH K O H a e n c a u H H  r e j i b - n p e K y p c o p a ,  

i n  i n .h im ii (o G p a io B a iiH H  3 a p o a b iu i e H )  h  p o c T a  n a c r a u  c  n o c J i e a y io m e H  a r n o -  

Ml IM IIIk  ll <I>()pM HpOBaHHe H eO praH H H eC K O H  <J)a3bI MCDKCT npO X O flH T b KaK b 

i i p m  \ K m i m  n o jiH M c p a . TaK  h  c o n p o B O /K fla T b c s i n o j iH m e p H 3 a u H e H  ( h j ih  ncuiH K O H -

II III MINI. | l )  O prailH H C C K H X  M OH O M epOB.

I III IIIM l p-K C paM H M eC K H e H aH 0 K 0 M n 0 3 H U H 0 H H b ie  M a T e p H a ^ b l COHeTaiOT 

\ i i | 'M  ii i i p i i ' i i m c r i i b i e  CBOHCTBa h  n e p e p a 6 a T b iB a e . \ io c T b  n o j iH M e p i ib ix  M aT e- 

| III I ......  II I liq V lO C T b , H3HOCOCTOHKOCTb H OIITH HeCKH e CBOflCTBa K epaM H K . O llH

II I  III Mi K I I I ......  II K a'ICCTBe KOHCTpyKUHOHHbIX M a T e p H a jio B , a .a re3H B O B , a a c o p -

' . II i iill M.l irp llU JlO B  ansi OnTH HeCKH X  BOJIOKOH.

M i n u 'p j  i i . in . ie  n a H o p a 3 M e p H b ie  4 a c T H iib i M o ry T  6 b i i b  n o j iy n e H b i  ny i'C M  

M iM ir i i  i K o rn  c o o c a x c f le i iH H . jia 3 e p H b iM  H c n a p e H H e M , n jia3M O -X H M H necK H M  

■H in  i ii u p  ii B B C flenb i b  n o J iH M e p H y ro  M a T p H u y .

I ........... i iiu i .i M e T a ju io B  n o .n y n a io T  H cn ap eH H eM  h j i h  p a c n b iJ ie H H e M

|i III l im n . Illll i' I .IIIOIIJICIIHeM  CO JieH , HOHHblM  C>6MeHOM, 3JieK TpH H eCK H M  B3pbIBOM  

iii ( i i . i i i i i i io p o ii iK H  B O Jib iJ jpaM a c  p a 3 M e p o M  q ac T H U  n o  0,1 m k m ; M O JiH 6 ae H a

......... I ’ MKM; iUIKIMHHHfi ----  flO  0,2 M KM ), C H C n 0 Jlb 3 0 B aH H eM  KOJIJIOHflHblX

ii i n f« i l l p i i  n u e /icH H H  c o j i e f i  b  o p r a H c n o j iH  (K cu ijio H A H b ie  p a c T B o p b i  b  o p r a -  

1111■ li 'i l. II \  ir.llJIKOCTHX) HJIH rH f lp 0 3 0 J lH  (K OJIJIOH flH bie B O flH bie C H C TeM bl) O C JiaS-

" .........  » I K'K I [KIC l a l  HHCCKMe CH JIbl. H 3  30J1CH B p e3 V JIb T aT e  (JuiOKyjIHUHH

........ i .n u n  >i M c ia ju iH M c cK H e  h no Jiynp oB O flH H K O B bie  H a cTH U b i, o 6 p a 3y io m H e

II l p a iM C p a M H  I - 1 0  HM (C 0Jiep> K aT  OT 1 0  flO HeCKOJlbKHX TbICHM

■ i . . Mi iii I ii y jic ju .i iD H  M OBepxHO CTbK ) 6oJiee 600 M2/ r .  H e jiH H e i iH b ie  o n x n -

ii i n o I I i  n i a  i i o j iy n p o B o / i f l i u H x  H aH O K JiacT epoB  n o3B o .iH K )T  c o 3 a a B 3 T b  H a  h x

......... Vllp.IIIJIM CM I.ie K B aH TO B ble CBeTOflHO flbl f lj lf l npH M eH eH H H  B M HK pO -

1 II I 11 ■■ illltK C II 1 CJICKOMMy HHKaUHJIX.

1 1‘ 'I " >i11k ii i' n a n o 'ia c T H u a M H  H ce jie3 a  cc jiep H H ecK o fi (JiopM bi H cn o Jib 3 V K )T  b

► ■ • 'ii......... i i p i t o i n o K  M o r o p i ib i x  M a c e jr  f lB H r a i e j i e f i  B H y x p e H H e ro  c r o p a i iH H .

■ l I ' III ............. ... MIIKp<)JLC(|)CKTbl H BOCCTaHaB.lHBaiOIUHX fle T a jlH  U iaT yH H O -

............... ...  111 m u .' H om .iiiiaioiuH x KOMnpeccHK) b aB H raTejie B 1,1 - 1,3 pa3a,

.....................% iii........... ..i i. ii jibiMHocTb Bbixjioniibix ra30B 6 jiaroflapa oopa3c>-
h n 11 it H i ii it i im ir p M iiH  i i i  J i e r a j i e f i  t o h k h x  ( t o j i i i i h h o h  M e H e e  1 m k m )  c j io e B  

<i-«m 11n m i  ii i. .D i r in  i.i n > p a .

I•*••• nhi •mi i'iii.ii- (puiMcp: 2 - 1 7  hm, yaejibHaa noBepxHOCTb: 40 - 100 M2/r) 
h u iu T i im i io f i  rpynnbi (P I, Pd. Ru) myjKar bmcokosi})-

I uM Hll.llUII M ill ' U K  ‘ IMIIIII IIIIII .U III  K aT 3JlH 3aT O paM H  B 3JieKTpOXHM HHeCKHX 

' • I '  i .  ‘ I.I* ■ I in |i  II.IM IIO JIH M CpilbIM  3JleKTpOJ7HTOM .
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H oJIM M C pH bie  H aH OK O M nO SHU H OH H bie M a T e p H a a b I  (I1HK M ) C M eTajl.lHM CC 

k h m h  n  n o - iy n p o H o a a in H M H  H a H o p a s M e p u w M H  (fiasaM H  n o " y h q i o t  KaK x p a .u i  

U H oiiH biM H  c n o c o G a M H  H a n o .iH eH H H  n o J iH M e p o B , TaK  ii c n e n n ({ )H H e e K H \in  

M CTO/jaM H CHHTC3B 3JieM eH T O C O aepjK aiU H X  nO .'IH M epO B , BaHCJieHlUHMH H3 KOTOpi.lX 

HB.1HIOTCH:

■ coBMecTHoe oca*aeH H e napoB MeTanaa h;ih noaynpoBoaHHKa h 
MOHOMepa c rrocjreayiomcH e ro  no.niMepHjauHCH;

• BBeaenwe b  naGyxninH no;iH \iep coaefi MeTaaaoB c nocaeayioiuHM  h x

BoccTaHOBjieHHeM;
• BBcaeiiHe b pacTBop 6 .noK-conojiMMepa (nanpHM ep. H3 CTHpoaa h 2- 

BHHHjinHpHaHHa) cojiefi MeTaji.ioB (cep e6 pa, Mean, Ko6 a;ibTa. KaaMHH) c 
nocneaytouiHM  hx BoccTanoBJienneM;

• KaTajwTHHecKafl nojiHMepHsanHH H0 p0 0 pHeH0 Bbix MeTa.nnocoaep>Kamii' 
(A g , C d, Z n) M0 H0 Mep0 B c 0 6 pa3 0BaHHeM HaHopa3MepHbix aoMenoB MeTaji.iot 
h jih n 0Jiynp0 B0flHHK0 B;

• chhtc3 MeTannoKOMn^eKCHbix 4>enojioajibaernflnbix no.niiMcpoB.
TaKHM 0 6 pa3 0M, b hobom rioKoaeHHH ITM —  I1HKM  —  b fiojihoh Mcpi 

npoaBjiaeTCfl cneuH(j)HKa rexepo(})a3Hbix MaTepHajiOB c HaHopa3MepnbiMH 4>a3aMH 
CBOHCTBa KOTOpbIX OnpeaejIHKITCH pajMepHblMH 3(J)(})eKTaMH. flna  HaHO(J)!l 
xapaKTepHbi:

• oo.ii.inaH ao jia  npnnoBepxHOCTHbix aTOMOB, HeHacbimeHHocib aTOMiu.i 
CBJnefi y noBepxHOCTH, HCKaweHHe c rp y  KTypbi KpHCTaJi/iOB h cctok, noBcp 
HOCTHbie 3(J)(J)eKrbi, oiipeaeJuuoinH e B3aHMoaeficTBHe (j)a3 h MexaHHHecKin 
CBOHCTBa;

• Gojibinas yaeabH aa noBepxHOCTHafl SHeprna h CBoSoflHaH noB epxnocn
o n p eae jia io m aa  c to k  ToneMHbix h .nmiemii.ix ae(j)fcKT0 B c BbixoaoM hx ii

noaepxHOCTb, a  Taiorce y b c .th h ch h c  0 6 i>eMH0 H ao/iH b O H K M  MOKcjiaii.. 
rpaHHHHbix cJtoeB;

• npoxo/KaeHHe b tohkom npHn0 BepxH0 CTH0 M Me>K(J)a3H0 M cjioe npom > 
cob ae(J)opMauHH h pa3pyuieHH». onpeaejiHiomnx ripeaea TeKvnecTH h yci. 
jiocTHyio npoK noci b nHKM.

B HaHOCTpyKTypHbIX CHCTeMaX, K KOTOpbIM OTHOCJITCfl n H K M . HIM 
HRioTCfl MexaHHHecKHe, xhm hm cckhc, copSuHOHHbie, 4>eppoManiHTHbie, ccm  
ToiaeKTpnMecKHe, onTHwecKHe cb o h c. aa  h npoueccbi n e p eaaq n  3HeprHH i 
CpaBHClIHlO C o 6 bIHHbIMH I1KM .

U eaeiianpaB aeH H oe Hcnoab30BaHHe cneuH<j>HKH HaHoancnepciibix komii 
3HUHH no3BoaHJio C03aaTb 6ojii>iiioh h nocToauHo pacLUHpaiomHHca accop 
MeHT n H K M  KOHCTpyKUHOHHoro h cneunaabH oro  Ha3HaHeHH».

H A Y M H blE  O C H O B b I y n P O H H E H H fl n O JIH M E P H b IX  
K O M IT C m iH H O H H biX  M A T EPH A JIO B  

A.B. YMapoB
HawaHzaHCKUU a o c y d a p c m e e m ib iu  yH u ee p cu m em  (H o m D / )

X apairrep  B3aHMoaeficTBH« rtojiHMepa c HanojiHHTcneM b apMnpoHainn 
naacTHKax (KaK h B0 0 6 m e b HanojineHHbix noaHMepHbix MaTcpmi-^
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'■Iii iiii.i 'liM iio  c jio>kcii h flo Konua lie bw hchch. Ho B3numaM  Ha npoHcxoMcaeHHe
m i ......... ciicuHajiHCTbi pa3JiejTHjiHCb HajjBe rpynnw .

O.IIIH HCCJICJIOHaTCJIH. CMHTalOT, MTO OCHOBHaH pOJlb B ynpOHHeHM H, HJIH
II II mill. IIOJIIIML'pilblX K0Mn03HUHH IipHHaHJIOKHT (J)H3HHeCKHM CHJ13M (TpCHHJI 

ii i mi iriiim) iia ipanwuc pa3aejia nojiHMep— nano.ninre.ib. Korooi.ie h onpejie- 
Inil11 I linltcllta KOMII03HUHH.

i.IKUM TO'IKU 3peilHH OTBOflHT BeCbMa He3HaMHTej7bHyiO pOJlb aare3HH 
IllI IIIMi-p.l K IIOBCpXMOCTH HanOJlHHTejIH H OTpHljaeT B03M05KHOCTb 06pa30BaHHfl 
mimm ' uikm x  cB»3eH MOKfly CBSjyiomHM h HanojTHHTejieM. OCHOBHaH pOJlb
iiin i|h .....ihovjhtch lie k o6pa3QBaHHK) xHMHKecKHX CBH3CH Meway MaTpHuefl H
ii|> M iip} iiiiiicli fl«6aB K ofl;<  a k v jry m iieH H io  CMaMHBaeMOCTH HanoJiHHTenH

...... . k CHHweHHio HanpiweHHH, B03HHKaioojHX Ha rpaHHue pa3flejra.
I IllplllllllIKH «XHMHMeCKOrO» nOflXOaa 06oCH0BblB3K)T, HTO OCHOBHVK) pOJlb B 
in ■ hiiii imc ycHJieiiHH HrpaeT aare3n«  nonHMepa k noBepxHocTH HanojWHTejiH.
/I......... miix ynenbix , npeacTaBJiHiOTCH BecbMa y6 eflHTenbHbiMH. BiiaMa/ie

....... .. I) HCKOTOpbIX He/IOCTaTKaX B033peHHH CTOpOHHHKOB «<j)H3HHeCKOrO»
' imi iii Hi -ncpBbix, npH3HaBuiH Beaym yio pojib ycaaKH. cjieayeT npen n o - 

m*iii ii.. Mm nojiHMepubiH MaiepHajr 6yjjeT TeM npoHHee, weM 6ojibuie ycaaKa npH
I iiiih H a npaKTHKe Ha6 jnoaaeTCH o 6 paTHas KapTHHa: jiio6 bie Hanpa-

♦ ......... ii nojiHMepHbix K0Mn03HUH0HHbix MaTepn&nax (IIK M ), cn o co 6 cTByioT
........................ IICpaBHOBeCHbIX COCTOHHHft, HeH36e>KHO CHH*aiOT npOMHOCTb

»" ........ Illlll Hl)-BTOpbIX, C TOHKH 3peHHH 3THX npeflCTaBJleHHB COBepiUeHHO He
• • in . i  m i pi m il noBepxHOCTHOH o6p a6 o T K H  HanojTHHTejifl, HH pOJlb MeXaHHMeCKHX 
i ii.iii. iii riiM om nojiHMepa.

( inpoiiiiHKH xH M H 'iecK o ro  n o f lx o a a  n o f lx o a » T  k M exaHH3M y ycH jicH H S 
iiii.himi-p<iii ii IIK M  c no 3HUHii TeopnH, pa3pa6oTaHofi aKaaeMHKOM n .  A.
I i iiiiii n-pnM. I IpHMeiiHiejibHO k KOMno3HTaM cjieayeT npeflnojioacHTb, mto

..............Minimili xJhJicict Hano/iHHTejisi CBH3aH c e ro  opiieHTHpyioinHM aeiicTBHeM h

III III SIIIIIIM IIIIJIHMCpa B COCTOflHHe TOHKHX lUleHOK n a  nOBepXHOCTH MaCTHLl

............... I ll’.’IH IIK M  MCttKHO paCCM3TpHBaTb KaK CJlOHCTyiO CHCTeMy, COCTaB-
iim i\ iii 111 'icpe/iyioiUHXCfl cjiocb HanojiHHTejia n opHeHTHpoBaHHbix cjioeB

iii. .|iiAi#pu I ukoh MoaeJiH Bnojine oTBenaeT 3KcnepHMeHTajibHO naojiioaaeMbifl 
■>*n npii'IMOCTb K0MF103HT0B nOBbllliaeTCH C pOCTOM BeJlHMHHbl 3KTHBH0H
n i i i< n  iii KoMiioHeiiTOB a o  onpeiiejieH Horo MaKCHMyiua. cooTBercTByiomero 

ipiicirnipoBaHiioMy oHMOJieKyjiapHOMy cjioio cB jnyiom ero.
i i ■ <| ii■ iiiihk « X H M H H e c K o ro »  noflxofla B. A . K a p ran  CHHTaeT. hto BBeaeiiHe

» .............. . r p i iy m  M a r p n u y  a p M H p y io m n x  b o jio k o h  c o 3 jja eT  ycjiOBHH ajih

|» I HI M llllll. l OJlllOn CTOpOHbl BblCOKHX npOMHOCTHbIX CBOHCTB, IipHCymHX
h.. i h i i h m  ii ( jip y ro M  y n p y ro c T H , n p H c y m e f i  n o jiH M ep n o M y  cB H 3yiom eM y.

i t i i ' i i i i  • n i i ik iix  cHCTeM ax o6ecneM H B aeT  oaHOBpeM eHHOCTb p a 6 o T b i n o a  
. 1 1  1 (• .I II I n . !  III i IIOKOH B apM HD0B3HH0M  nO JIH M epe. nOCKOJTbKy CB«3yK)IUee

■ NH* "  1 ...... .. ii jam nm aeT  hx o t  B03flericTBH» BHeuiHei} cpeabi, t o  b
p. " nepBocTeneHHoe 3HaMeH«e h m c io t  npoueccbi ajire3Hn.

I ' m  * r  i i I i i . m c i i h t i . (JiaKT ycHJieHHS, orrajiKHBascb o t  3 th x  co o 6 pa>KeHHH?
> m.Miii m u ro M y  IIK M  npH jroaceH a HeKOTOpafl Harpy3Ka. F Io H a TH O , h to  

.  IIIIH IK Ila  11 pH 3TO M  VflJlHHSHOTC« H OflH OBpeM eH H O H C n blTblB aiO T
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iio n e p e H H o e  O K a rn e . H o  b c ;u »  lia n o U H H re jib  O K p y 'A e n  c o  B c e x  c r o p o H  c b h j v u i  

mHNi, nosTOMN ;ietJiopM auH H  B o a o K iia  iieH36e>KHO n o B .ie H e i 3a  c o f io ii  ae(|>o | 
M au n io  n o iiH M ep a . I Ip H  no n e p e H H O M  O K a r u n  n jie iiK a  n o .iH M e p a . n p w aera io U jaH  i 

B0Ji0KHy, pacTHTHBaeTCM h j ih  na>Ke o  rnw B acT cw  o t  B o .ioK iia . C T p o r o  roB opx . 

ya .iH H eH H e n p n  pacTH/KenuM  npHBOAHT k noH B aeH H io b  i i j i o c k o c th .  n e p n e n a i i ' 

K ya a p H o fi npH Jio>KeH Hoii c n a e . p a c T a rH B a to m e ro  H an p aw en H H , npenH T C T B ytom em  
nonepeM H O M y c>KarHK) BOJiOKHa.

O rc R J iia  c a e A v e T  n p o c T o ii  b i . ib o j :  a ™  p a jp y iu e im a  I I K M  n o a  H arpv3K oli 

TpeG yeTcs) n p e o A o a e T b  He TOJibKO c y M M a p n y io  npoHHOCTb ap.M H pyw m H X  b o .io k o h , 

h o  h  CHJibi, npenaT C T B yro iU H e n o n e p en H O M y  c>KaTHio. H e T p y a n o  a o r a a a T b c a ,  h *  
3 t h  CHJibi TeM 6 o ;ib [u e ,  neM  a y n i u e  a a re 3 H a  C B « 3 y to m cro  k  noB epxH ocT H  H ano. 

HHTenfl h  neM  B biiue y n p y r n e  CBOHCTBa nonH M epH oft c p c a u .  B ep 0 flT H 0 . nojiH M ep 

H aa M aT p n u a . o 6 a a n a to m a a  3 naMHTe.n1.HOH n p o H H o cT b io  b o 6 i.e .v ie . e m e  6 o .'in  

v n p o H H ae T ca  b t o h k h x  c j io h x .

C TO p O H H H K H  «X H M H M e C K O IO » [lO A X O A a K yCH.neHHlO nOJIHMepOB .nbBIl]|\:i 

a o a io  y n p o H H H to m c ro  3(Jx|)CKTa b F I K M  n p H n n c b iB a io T  cK Jic H B a iin io  nacTM  

n a n o a H H Te a a  c  n o a H M e p o M . K a y n y K H , Ha n p H M e p c  K O T o p u x  n c c a e a o B a n a  po.ii 

CK.ieHBaHHH B VCH JieHH H . HanOJTHHjlH n 0 p0 IHK0 0 6 p a 3HbIMH CTeKJIOM . MejTOM 

neH Hi m ca>KCH. B b ijih  H 3siepeH bi h c o n o c Ta B a e iib i M eacay  c o 6 o u  na paM exp: 

x a p a K T e p H 3yK )iH H e  a a re 3HK> s t h x  H a n o a H H Te a e fi k  K a y n yic y  C K B  (c o n p o T H B a e im  

pa ccn aH B aH H K ) M a T e p n a a a ), h  KoaiJxJiHUHeHTbi ycH JieH H H  K0 M n 0 3 H T0 B C K B  

H a n o jiH H Te jib . C x o / in a s  n p w p o a a  h b .ic h h R  yc n a e H H H  h a a r e jH H  rio ;iTBep>K.ici 

TeM. h t o  c  yB e.Tim eH H C M  c o n p o TH B .ie H H H  pa ccjiaH B aH H K ) B 0 3 p a c T a e r h K03 (| 

(})H U H e H T yCH JieHH H .

KpoMe t o t o .  H 3B e cTH 0 . h t o  n p o H H O C Tb  CKJieHBaHHH c  yM e H b in e H H e M  to . 

iU H H H  c jio a  n o jiH M e p M o ro  c B s u y o m e r o  e n a n a a a  B 0 3 p a c T a e T . a 3 a re M  n e a a e i.  T ;  

b o t .  a n a jio rH M n y io  K a p T H H y  y n e n b ie  H a G a io a a a H  h b c a y n a e  y c n a e H H a . f le iic  

BH Te jib H O , n p n  VBeJiHM etiHH co ae p/K a nn a H a n o a H H Te a a  K a y n y K e , n p u B o a a m e M  

CHH>KeHHK) TO JH UH Hbl IIO .'IHM epHOH IipOCJIOHKH M eW A )’ H aCTH UaM H  HanOJlHHTC.I 

n p o H H o c T b  M a re p n a .'ia  a o  o n p e a e .ie n n o ro  n p e a e a a  n o B b im a a a c b , a 3a u  

C H H w a a a e b .

IlepeMeHb no aof>H bix aoKa3aT eabcib  mo>kho 6 biao 6 bi npoaoa>KHTb. Ck3>ki 
nuLUb, h to  Bee o h h  noaTBepjKaaioT KoppeaauHio Me>Kay aare3Heii h ycnaeHHi 
noJiHMepoB. OaHa H3 nonyaspH bix  reopnn . o o ih c h h k h u h x  ycH aenne 3 a a c roMcp 
MeaKOAHcnepcHbiMH H a n o a H H Te a a M H . n p ean o aaraeT  06pa30BaHHe b H aiu  

neHHOM noaHMepe n e n o H e K  H3 n aciH u  nanoaHHTeaa. «Aare3H0HHbifl» n o a x o ; 

HBaeHHio ycHaeHHH. vHHTbibaiouiHH onpeaeaaKim yK) poab  CKaeHBaHHa nacn 
HanoaHHTeaa c noMombio noaHMepa, cayacHT ripeKpacHbiM o6 b«cHeHneM ynpi 
Hfliomero aeficTBHH raKHX uenoneK.

B caM OM  a e a e , c o 3a a H H e  T o n e H H o ro  K O H TaK Ta M e)K ay c o c c u h m m h  H acTH n;i 

c o B c e M  H e H C K aionaeT  CK ae H B aiiH a  s t h x  na trrH U  b 3a3o p e  B O K p y r koim'uk 

C a e Jia H  B b iB o a , t o  b H a n o a H e H H b ix  K a y n y n a x  o a H a  h  T a  Hce M aKp0 M0 JicK; 

CB5i3yK)uiero Mo>Ker n e p e x o a H ib  o t  n o B e p x H o c TH  o a H o fi n a c TH U b i HanoaHHii 
n o B e p x H O C TH  a p v r o f i  He o a H H , KaK n p e a n o a a ra a o c b  pa H e e, a m h o to  p a3. Bojii.ii 

p o a b  b p a 3BHTWH Te o p H H  ycH JieH H H  n o a w M e p o B  npH H aaaeH CH T p a 6 oTaM  a K a a r^ i 

A H  yCCP K).C. J lw a a K o : K0 3 (J)(f)HUHeHT yc H a e H H H  —  O TH O in e H H e  npo>iiiin
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■ M M ' i H m u i h o u i m .i i i  h i. i u i  i. i i j i o ' i i K i e m  h c x o j u i o i o  n o j i H M e p a .  B  H a c T o a m e e

.............  III'. M . : i | iMItpoII.MIIII.K- IIOjlllM cpill.IM H BO.'IOKHaMH, nOJiyHH.'lH JlOCTaTOMHO
i n m | i x <■< |iin  111ii ii 111.1111-11iil- ii |i.i i im 11111>ix  o fij ia cT H x  TexHHKH. T eM  H e M eH ee , 

I I .  I 1 n i l  ii ■ I . H O W  I I M 111C I I H  l . l  X  J I C  I U .  II.IIOMV HCCJlCUOBaHHK) B3aHMOfleHCTBHH 

l i m n • n . i i i .  ii. i m i ly in iu tf i' it >i • • .< c n c i c M a x ,  o n e i i b  \ t a n o  b cp a B H e n n H  e

• l 11II .......... -IMil III i 1C lOII.UIIIHMII IK) CTCKJIOnjiaCTHKaM. I l0 3 T 0 M y  C 0 3 flaH H e

i» i ■ 11 ii ii i iiki ii ii ii im iM o jic lk iH H H  ii i i i . ih c i ic h h c  n y T e f i ,  n03B 0JiJiK )m H x p e r y . w p o -

i l | « U ................ ................. I I I I  l . ' I M M U p  i l O J I I l M C p i l l . l X  K 0 M I I 0 3 H T 0 B  B  3 £l4 a H H O M  H a n p a B J i e H H H , ---------

II in  l*i\ . I f l l l l ’l 11.

SIIM I VSI'I ( (S O I  m i l  USE O F G U M  O B TA IN ED  FR O M  A BUSH 
I L.AKAGNUS A N G U STIC A

V I'ulii^ii11 I’iii**12, N .B .B egniatov1’2, O .G .A bdullaev 3

11 A n lu b o m io i o f  ('he mistry o f  Plant Resources in A rid  Regions. Xinjiang
I, . hut, i il Institute o f  Physics and  ChemistryCASUrumqi 83001 IChina,

I -mail: haiiia:ms.xib.ac.cn 
‘i i n , •hi,iw I n iw rsity  o f  the Chinese Academ y o f  Sciences, Beijing 100049,

China
11 mu inr< hi S tm ,• I diversity o f  the Republic o f  Uzbekistan J ttych i sir. 316,

11 (HitIN, Uzbekistan, E-mail: oga20@ m ail.ru

\ ■ i • i i i , \ .minis natural compounds are not only used in the production 
1 .i spc ilu biological activity. For example, in medicine natural 

i 'mi ii ■ 'I Hi linn iii, which rcduce the irritation caused by some drug substances 
•ml i iIn- mi iion. as well as for the preparation o f  pills and emulsion as a
lii I* i ....... ....... ill I hey are widely used in the food industry. They are used as the
"I ihi ....... .h i m . .ii nr as an additive to create the optimum consistency o f  the food
i I m  i \ I\picul example is gum Arabic, which increases the stability o f  the
....... I iimii iriluce i the formation o f  lumps and foam prevents sugaring (as the anti-
. i > iiiilli/ri) without changing the taste o f  the product. So it is used in
......lii Him i\ iiiul bakery industry in the preparation o f  biscuits, candy, toppings,
■ hihIs i- mu. tic  in the dairy industry in the preparation o f  yoghurt, creams, cream 
■■■•i ii ■ M mu .k  well as in the production o f  various beverages. The presence o f 

■i i  1 uiims regulates the freezing point and retains moisture. This and other 
ii.iim.il uiim*. h it widely used as thickeners, emulsifiers and stabilizers (E400-499).

i miiiIK inch gum is dried in air material that flows out o f  cracks or cuts the 
i l l  m i hi In mu lirs nl some plants. Gums are soluble in water or swellable in her
i« 1 .............. niimiiMiicb irides - glucose, galactose, arabinose, ramnose, uronic
» iil*

i 1 ... ............ipiinsiim o f  natural gums(resins) and the possibility o f  their use
..............ii 1 ii ■ ii H » "I I In- economy is a  very im portant task.

\* i li*iv i iil'lnnicil some preliminary results on obtaining, purification and
nil 11" in....... ....... Iiu-.li / hwagnus angustica  (Russian olive). These bushes are

i> 'iniiilm ii 'I iliimn-hinit Xinjiang Uygur Autonomous region. The gum 
xI-i.iIinmI 11 mu iln '. Im* Ii, xiihiblc in hot water and the solution is transparent or light
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cream color, depending on the concentration. Behavior o f  dilute solution has |ill 
o f  6.5. 2% solution o f  the resin in w ater at room temperature is a gel-like struetun-

After filtration o f  1% aqueous solution through a nylon filter besieged in 
pure ethanol and in acetone after treatm ent in the presence o f  1 0 %  hydrochlorn 
acid and 8 % hydrogen peroxide at 60’C. The ratio o f  "solution:the precipitator' ii 
1:5-10. In both cases, the resulting product was washed relevant precipitaton 
M oreover, the product is obtained in the form o f  a white powder. The solubili 
products o f  similar solubility original gum.

The IR spectra o f  the original gum and purified and precipitated products ii 

various precipitating shown in figure 1 .
As can be seen from the figure, the infrared spectra o f  the product I 

deposition from an aqueous solution o f  the gum in alcohol w ithout chemicii 
treatm ent does not differ from the original spectrum gums. It says that during ll 
precipitation in alcohol, no chemical reactions are not observed. And in the ease u 
deposition from aqueous solution in acetone in the presence o f  1 0 % hydrochlot 
acid and 8 % hydrogen peroxide, apparently, is a chemical transformation tin 
explains the difference IR spectra o f  the products and original gum. In the fiel 
3447 cm ' 1 observed absorption band o f  stretching vibrations o f  OH, which i 
characteristic, since it involved a light hydrogen atom and in the area o f  1038 cm 
observed band corresponding skeletal variations associated with the presence < 
polar C-O-H groups. After chemical treatm ent and precipitation in acetone in lli 
spectrum o f  the product, an additional absorption band in the region 1735 cm "1 an 
shift the absorption band o f  the carbonyl group (1618 cm ') in the high frequent 
range 18 (1638)cm ', which is probably explained by the cleavage 
m acrom olecules gum or hydrolysis o f  the parent molecule.

The absence o f  any toxicity gum allows the possibility o f  its use in varkn 
industries, ranging from pharm aceuticals to food additives.

ANTIO XIDANT POLY PHENOLIC CONSTITUENTS THE FLOWERS () 
A P O C Y N U M L A N C IF O L IU M OF XINJIANG  

N.B.Begniatov '2, A. Yili1, O.G.Abdullaev3, H.A. Aisa1
1) Key Laboratory o f  Chemistry o f  Plant Resources in A rid  Regions, Xinjiang  

Technical Institute o f  Physics and  C hem istiy, CAS, Urumqi 83001J , China
E-mail: haji@ ms.xjb.ac.cn

2) G raduate University o f  the Chinese Academ y o f  Sciences, Beijing 100049
China

3) Nam angan State University o f  the Republic o f  Uzbekistan , /  Uychi sir.
Uzbekistan, E-mail: oga20@ mail.ru

The perennial plant Apocynum lancifolium (Apocynaceae) is brow 
distributed w estern and eastern in China. It flowers in June-July and fruits 
A ugust-Septem ber. it grows among bushes along valleys and banks o f  rivers i 
likes and occasionally in alkaline meadows.

Flow ers o f  Apocynum lancifolium are known in China as Luobuma and 
used in C hinese folk and contemporary medicine as a medicinal tea and effed 
treatm ent for hypertension and neurasthenia and possess hypolipidemic, high bli
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I'n i .nit...... I n r|ilu itk  activity. Kecent studies o f Apocynum lancifolium extract
li.it i iii 11iim '.iiiiu• I its general antioxidant effects.

W i litix i i .nliilcd lliree antioxidant polyphenolic compounds from n-butanol
l > .......... . iiu- Ilm u-r (il Apocynum lancifolium by column chrom atography on

Ii. i yi I i il)S, si-phudcx bH -20 and by preparative HPLC. Structures o f  isolated
......... ............ I Iii iv i- been established o n  the basis o f  their physical and chemical
in ' i•• mi s .in'I iiu- analysis o f their spectral data as IR. UV, 'H , 13C and 2D NMR.
............. I ii i. 1 ( (impounds have been identified as l-(3.4-dihydroxycinnam oy
i n v  Iit|itm .mr 1 .T -diol ( £ |4H |60 6) with m.p. 128-130 °C (1), Quercetin-3-0-(3-
i ig iiin  hi....... Ii- ( ( '2iI li«On ) (2) and Quercetin 3 -0-P -D -galactose-[l,6 ]-0-a-L -

|i l-l pOifti (3). These compounds have been isolated from genus 
............m ini  fm the first time.

O

111
• * OH |

I In miiiiixklaiit properties o f  these compounds studied on the D P P H  ( 1 , 1-

• iii in i i ' |'n n  I h y d r a z y l )  ra d ic a l s c a v e n g in g  a ssay. V it a m in  C  w a s  c h o s e n  as an 

.m i . i • i.i.m i ,i|ft hi c o n tro l ( I C 50 5 .3 4 ± 0 .4 2 ) .  C o m p o u n d  firs t s h o w e d  e x p re s se d  

"  i i  M ill Ii ,, 7 .7 X ±  0 .3 9  |ig/m l, s e c o n d  I C 50 8 .2 ± 0 . 3 4  a n d  th ird  c o m p o u n d

i i . ,h m - , I I (  „ 1 0 .7 7 1 0 .5 6 .

\ i  liiiiiM  li-<l|>enients: T h i s  w o r k  w a s  s u p p o rte d  b y  the P ro je c ts  o f  

1 nit 11111111 tiiiil S c ie n c e  &  T e c h n o lo g y  C o o p e r a tio n  o f  the  X in j ia n g  U y g h u r  

{e g  io n  (G r a n t  N o .  2 0 1 2 6 0 2 3 ) .  a n d  the C e n tra l A s ia n  D r u g  D is c o v e r y  

A I ii m Ii i| 111 lit C e n tre  o f  C h in e s e  A c a d e m y  o f  S c ie n c e s .

Y f l K  5 4 7 .3 1 2 . :5 4 6 .3 2 .3 4 . 

Mil III 11 II f i l l l ’HKMAJIAP ACO CH /lA n-I AIITH CIIHTE3JIAP  
' 11111 ■ ( m i i  ■ ( h i m  IA  , I lypMoiioR C.3., PviHMypauoB O.II., iiiHay.iJiaeB M.3.

V  lOeKucmoH M u n m m  y a u e e p c u m e m u , TouiKeHm iu .

' 11111111 n.iKrjia a u e TH jie n  khmSch -  o p ra H H K  Ba h c^ tk h m E b h h  CHHTe3Jiapaa 
4 1 1 1 1 1  1 \  p i .m  . ia p ,u a  pHBOJKJiaHMOicaa. AueTHJieH Ba V H H H r xocHjiajiapHHH 
.......... ........ .....mini h jTHJieHra H«c6 aTaH kdkoph xHcoGjiaHajjH. AueTHJieHra jiHa:

■ I I I  lit llllll III l IIMHI H, KHMeBHH peaKLlHSIJiapHH GoDHUIHHH OCOHJiaiUTHpHUlH.
• f m  .........  m u 11 j 1 O y jiH u iH ra  o jih 6  G o p a a n ra H  eH rH Ji Ba s H e p r n s  T O K a u iH H H

h i  'ii k iicK a  Hy/iHH K y p c a Ty B H H  lO K op H  3h h jih k k 3  s r a  G y jira H  3 HeprHsi

*........   1 n<|i.i 111 1.1 K iip a m  M yM KHH. Y H n a H  T a u iK a p n  S y a g a i i  M O & aajiap H H  b h h h j i

.................h i  n iM (! c a i i o a .H a a ,  iH 6 6 H e if la ,  k h i i i j io k  x y /K a jm rH fla . ijiH 3H o^orH K
J ......... m i  1 i.u i.ip  u m  ie jn .u a , k h m 6 b h h  M a> ;cyjio TJiap  H uiJiaG  H H K a p H u ifla  M yx H M

■  .............. 1 m i  y n a n  a c p j i a p a a  aueT H JieH  pa K o6 a r r a  s r a  6 y jiM a ra H  k h m c b h h

.iikiiiini< m u  B iiu in  a ii. K e jia w a K a a  s ea  a u e TH Jie H , au eTH JieH  6 H p n K M a jia p n  lO K o p n

V i'ti 11 i i  1 'iiim iM i y i y i i  m ia ^ a  h h t h  H M K O H H sm ia p ra  s ra .
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A ueraaeii K H M e c H ja  h h i h  c iih t l -t h k  A a p a e H . ia p i iH H r  c a M a p a a o p . ' iw  urn 
oiunpHiu f iy j i . ia p H H H  H 3 a a iu ,a a  tO K o p if a a p a / K a a a ,  3MnnpiiK 6 yaMaran kh;iiii 
KHMeBHH x n c o 6 . i a u u i a p r a  a c o c j i a m a i i  H a 3 a p n f i  i a jK » K O T : ia p , i a n  ( j3 o K ;ia .'iaH n ;ia  m 

ByryHm k\ 114a > K aaaji c y p B a T .n a p a a  piiBovKJiaiino K e a a i T r a n  c h h k  
y c y a . i a p a a n  a a c r a B B a a  v h  6 o r r a  n y K / i e o ^ i i . ' i  6 h p h k h i u . a u e T H J ic H -a - 'u ie n - .n m  

H 30M epH 3a iiH H C H , a u e T H jie H  B a a j ia e H  K a p o a i m o i i J i a p r a  afi*iaiiniiin K a o n  K J i a a n  

p ea K U H H Jiap iiH  a jio x .H ,aa  K y p c a T H iu  m v m k h h .

A h c t h : i c h  o.nH roM ep.'iapH  Ba u o .iH M e p .ia p H  s h t h  o p ra n H K  a p n M  y T K a 3n i ' i  i.| 

Ba o n T H K  3 .ie K Tp o H  M a Te p H a a .ia p  o . ' i H i i u a  w y a a  K a r r a  axaM H H T K aco 3 ia  n  

X < > 3 n p u a  y H 6 o r  Ba apeH r y p y x a a p n  i v r r a H  i io . 'iH M e p .n a p  n o .TH a p H Jie H S TH U H a jn  

x a M iia  a -iK H jiH n e n  K ap G eH aap  B a K ap6 eH0 Ha.iap.aaH o j t h h h i u h  m v m k h h  o y jn  

no.M M M H .aapra T o G o p a  k h 3 h k h u i  o p T M o ic ia .

I I o .iH H H .n a p  B a a p H .ie n sT H H H .ie H  cHCTeMajiapra k h 3 h k h l h .  y a a p  a c o c n . i  

M o .ie K y jiH p  y 3 aT K H M ;iap , u iy n H n r f le K ,  y r a e p o n H H  a j i . io T p o n H K  u ja m u ia p H  T vc jiah / 

K ap o H H  B a yH H  a i i o a o r a a p u z i a  l o ' i a r a  K e jia f lH ra H  m y  a  m m o  a  a p  h h h x ,a a  k,h/w 

6 H .a a i i 6oFjraH raH .
O x i i p r H  y n  H H ju iH K ja  a u e T H .i e n  a c o c n ^ a r n  K aacc H K  p ea K U H H jiap i 

K c a r y c H . i a  sm a ix a  pH B O /K JiaH T H pH aj M a K c a a n ; ta  6 y  w a p a S H J i a p r a  i o k p p h  a c o t  

K a r :u iH 3 a T o p . ia p  B a  p eaK U H H iiapH H  K j w i a i u  6$/H H H a c n c re M a T H K  T a jiK H K o i ai 

y rK a 3 H .iM 0 K jia . y n 6 o F r a  6 h p h k h i u  p eaK U H H JiapH  (B H H H jijia iu ) , K ap o o H H Ji ry p y x j  

a n e T H a e n  K a p 6 aH H 0 H Jiap H H  6 h p h k h u j  p e a K U H Ju ia p n  (a a K H H o .i c h h t c 3 h )  fil 

M yH H a K e n r  r a p K a j i r a n ,  a u e T H jie H  k h m S c h m h  j ia 6 o p a T o p H H  B a c a H o a i a a  ko  

M H K e c a a  K y ji. 'ia H H .ia f lH ra H  c h h t c t h k  y c y j u i a p n r a  a c o c a a n r a H  a u e T H a e H - a a a t  

aweH H30Mcpn3auna peaKUHfljiapn Kenr Tapnanran.
lOKOpH aCOC.'IH KaTajlHTHK MyXHTJiapHH KyJiaaHH.'lHIlIH H}KJICO<| 

p e a r e n T .ia p  peaKUHOH K;o6H.iHHTHHHHr o l u h ph u l h h h  a h t h  TaMOHHJiJiapHHH hiiiji 
MHKH.1HLI1H aU CTH aeil HLLlTHpOKH.ua M>’XHM peaKUHHJiapHH 3 M a .ira  OUIHpHUI S h .'I 

O H pra , y n o o r  x n c o 6 n r a  K e ra z in ra n  h hth  > K ap aa iaap H H  OMHJiHUJHra Ba v_ 

a c o c n j a  cHHTeTHK y c y a a a p i tH  ap aT H .T H iiin ra  o a n 6  K ea.au .

fO n o p H  a c o c - H o n  x o a a r a a i  11 KyHJiH a c o c H H  (E p e n c T e a  a c o c j i a p n )  a m  a 

6 H a a H  K O M n a e K C H a n p . B y  a c o c H H  Karaonaap 6 n a a H  ( J I l i o h c  a c o c j ia i  

Ta b C H p .ia u iy B H n a  KaM c o .TL B a Ta a n ra n  a n n o n a a p  x o a a i H r a  > T a a n .

M yxHTra K H c a o T a .in  xocca  6 e p y B H H  rHupoKCH.a rypyxH t j t i  

s p H T y B H H .ia p a a  ( c y B  B a  c r i n p T / i a p a a )  G y H a a H  K>KopH a c o c a H  c H C T e M a jia p  x<* 
KHawfi 6 yaM afian. AueTHjieH KHMecnaa acyaa Kyn KymiaHH.araH icnopn  acni 
C H t r e M a i a p a a H  K O H -flM C O  cncTeMacn o i u i h h ,  yHHBepcaa B a Ky.'ian i 
x.Hco6 .iaH an. By cHcreM aaa flM C O  KHcaoraanam 'H (p k a = 3 5 ,l) , oai 
KH'-jioTajiHK x o c c a  32 a an  (H  LUKaaacH *3j?fiHHa) ouiManaH. 6 y x o .m  

flH M C H JiK ajiH ii x o c h j i  S y a n i u H a a  a> K p aaH 6  M H K a a n ra H  c j b h h  fiyK<m 

n e r a p a j ia p H H H  k ^ p h u i  K epaK .

M= Li, Na, K., Rb. Cs; B - II, OH, OR, NH2, NR2;

KOH + Me2SO KCH2S(0)Me + H:0
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IH|N II II.IKJjlU UIILTIIJICH KHMCCH^a MUIKOp-aiipO TOH aWIOaHp SpHTVE'IH,
■ ■(•n m i i i  iii u iiM C M ajiap m iH H r K vaaaH H JiH iiiH  H aT H A acH aa c u h h h iu h  k h Rh h  

 . M iim iu h n p iiK M ajiap . m y n H H ra e K  a30T  TVTraH reTepouH K JiH K  6w pH K M aaap
■j» l 11 ■ 11M111 N-IIHIIHJIKOCHJia^apHHH CHHTe3 KH.IHUira HMKOH HpaTHIiaH.

> IK •.NJ3N2.ZJ
VIM I I I  II II l iH P IIK M A .IA P  A CO < H /JA  B H O JlO IH k '< 1 > A O .I 

V IO /U .A JIA P  C H H T E 3 H  
l l i  | ' * .mini t  > , M aBjioiiH ii M .II ., 3 iiH ayjuiaeB  0 3 . ,  llapiviaHOB A.B.

y  ifii’KucnwH Miuinuu VHueepcumemu, Toiuxeimi ut

Mi*i aji>i K>nypjiapH Ba ac6 o6  ycKyHaaapmiH Mm<po6 no.nornK Koppo3HHCH
........j .......in iu-(|)ii, canoaTH x,ap (w an yMyMHH HLLUia6  HHKapHiuHHHr 5-10 %
■in ini'ii i.i i.map KvpaijH [ 1] .  MHKpoopraHH3MJiap Kypy.iMaaapHH Koppo3HHra

. ............ (iii util Gnp KaTopaa He(j)Tb TapKH6 nHH 6y3HaHinHra Ba naTH>Kaaa
«■ <>| 11 ii.i|iii;ijih Koppo3H>ira \aM  ca6 a6 6 y aaan . EwoaorHK Koppo3HflHHHr
*  ..................ii na kcjih6 h h k h u ih h h  ypraHHiu xaMaa yaapHH oaaHHH oay bhh
>>•'<•<111111 M|ii napui jiapiiH apaTHUi 6 HOTexHoaoraap Ba KHMerapaap oaanaarH
«!, ............ ii|..... .. XHco6 aaHaan.

i. it in iimi pci noiiHMH3aarH He(j)Tb caHoaTH KypyJTMajiapn koppo3hhchhh 
ii i 'i i i i  M il' j i'im M H K p o o p ra H M 3M aapfiH  y p ra H H iu  x,0 3 H p rH  n a H T ra n a  

i v i i D i n a  s ra  6 y a H 6 , 6 H O K o p p o 3H » r a  KapLUH aM aawfi Ta a S w p a a p iiH

■  ............illinium  KHHHHjiauiTHpMoKaa. IJJyHHHr ynyH Het})Tb KypyaMaaapH
.................... . MIIKpi)(J)JIOpaCHHH ypraHHUI MHKp0 6 H0 a 0 rHHHHHr X03HprH KyHaarH
n .i lu ii’i.ipin a KHpajiH [2,3],

v inn) iniiiiHiir MaKcaaw Kauncaaapfi pernoHHaarH He<j>Tb caHoaTH KypyaMa- 
m|ih i i i 'ip.ili.mran MHKpoopraHH3MJiapHH ypraHHm. 6hokoppo3hh ca6 a6 aapHHH 
mui> nun im auciHacH 6 HpHKwaaapH acocnaa yaapra Kapuw HHrH6 HTopjiap 
. mi n i mnimiiaaii HftopaT.

I <i ihiih111 oGi.cki h cHcjjaTHaa «KoKayMaaoK» h «IIIhm ojihh YpTa6yaaK»
in-I'll ........ lanaaHaH. H3aaHHmaap HaTHwacHaa cvB-He<}m> SMyacHaaapnaaH
■■ i hi mi |' i.iM i.i kj py.iwajiapaan o.iHHraH KHpHHaH HaMyHaaapHaa 1 0 0  aaH opTHK

•  ...................... . GaicrepHflaap ujTaMMaapn awpaTHo oaHHan. YaapHH
.................  im  iiiK iicH aa 4 0  aa H  o p t h f h  He<})Tb c n (J ia T n ra  Ba y c K y H a a a p H H

........ *11• t■■1 mm iii a i.u.cnp khjihluh aHHicaanaH.
M yvnm aa a3po6 Koppo3HHHH acocHH KyjnnyBHHaapH TeMnp 

i* | h’in11 i i  .in mi h. ana3po6 Koppo3H»HH (xaB0CH3 MyxHTfla) K.y3raryBMHaap
• ■ Hi iiilluvtini«> iia D esu lfo tm aculum  T ypaapra  TaaayiyiH cyabcjiaTpe- 
 . in 'in Ii.ik irpiiH jiap 3 KaHaHrH aHHiyiaHaH [4]. KjipHHan HaMyHaaapHaaH

• i •<" ......... i «'i► irp iiH J ia p  M H K aopH ti Ba CHtjrnT rapKHGw M M K po(j)aopacnH H
I ............   mi i n » »■ .i ii nc(J)Tb aecT pyK U H H C H ra c a 6 a 6  6 yayBHH a co c H ii MHKpo-

l‘ m ltin ionaceae, M icrococcaceae, R h o dococcaceae  Ba V ibriona- 
'•  N m i I............ ..... K v p c a m a a H  ( 1 -xcaflR aa).
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l-)Ka;ut.i i
HeiJ>Tb caiioaT ii K vpyjiM ajiapii o iioK opp tn iiH cin jii KyjraTyBH ii 

___________________________________________ O u K T c p i m . i u p __________________________________________

Typ

H£<j>Tb KOHH

«KoKjyManoK» «III[!MO!iiiit YpTa6 y.noK»
MHKpoopraHinMnapHii vMpam MacTOTacn

Pseudomonas stutzeri 22 24

Pseudomonas putida 23 26

Pseudomonas turcosa 5 6

Arthrobacter chroococcum 6 7

M icrococcus album 27 28

M icrococcus sulfureus 26 25

Desulfotmaculum sp. 28 27

Desulfovibrio sp. 23 25

Acinetobacter sp. 26 26

Rhodococcus eruthropolis sp. 24 25

Rhodococcus tcrrae 28 29

Thiobacillus thioparus 26 28

Gallionella sp. 27 25

Desulfomaculum sp. 29 30

CHHiea KHJiHHraH aueTHjieH 6 HpHKManapH: 1 -4ieHHu-3-MeTHJi6yTHH- 1 -oj» 
reKCHH-3-flH0Ji-2,5; 6 v th h -3 -ojt-2; 6yraH -2-.H H O Ji-l,4; l-t{)eH m -3-M eiH Ji-3-aK | 
JlOHJl-GyTHH-l; l-(j)eHHJI-3-MeiHJineHTHH-l-OJT-3; BHHHnOBblH 3<})Hp I -CjjeHH.I 
MCTHji6yTHH-1 -oji-3hii naM ynajiapaaH a'A-paTn6 o.iHHraw c y n n jia T p e a y unp/iot 
6 aKTepH«nap-He(J)Tb caHoaTH KyeypjiapH  6 h o k o ppo 3h«ch hh  acocHH ny3ran 
HH.iapHra ra icH pH  aHwyiaHaH (2-)KaaBai).
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11 h i  n f iu  i i i p . i j i p m m i  m h k | i i i 6 i i o j i o i  h k  ifrao ji-n in i
2-)KaaBan

i m i ii' t kit null all
HIM l l l t l l l l t p ' l l i p

BaiocpiiocTaTHK (jiao.iiiHK EaKTepHUHa (jiaojuiHK
KOHUCIITp

aniDi,
Mr/ji

6aKTepns 
XVi^aftnacH. %

K O H U eH T

pauHH.
Mr/jl

GaKTepufl 
xyacafipacH, %

T H p H K v;iraH T H p H K yjiraH
1 l|x t 1 Ml 1-

•........ .... m u  l-iu i-3
40 0 100 100 0 9 9 ,9

1 i | . in ir i  .1- 
mi iii t ii i-u n t i l-1 H fi- >

20 0 100 60 0 1 0 0

n  »i m i l fiiiiui-2,5 5 00 75 25 2 0 0 0 0 90 1 0

Oy i m i i-o ji-2 4 00 80 2 0 4 0 0 0 93 7
<)\ lllll 2-.'llll)JI-l.4 1 0 0 0 90 10 500 0 8 8 1 2

1 i |n  t i l l ; ’ ■ l-MC 1HJ1-3- 
ii |iu n11t ioy  i ii11- 1

800 95 5 8 0 0 0 95 5

1 i|i iiiiji- 
i in i ii ii iy m u - 1 -oji-3 

niiiinu ii|iiipn
7 00 92 8 6 0 0 0 76 24

I iiim ih  KiuiHiiraH 6H0UHanap HHHZia l-(})eHHJi-3-MeTHJi6yTHH-l-o^-3 Ba 
i tmiicii'I'hh-1 -oji-3 3 Hr <j)ao;i 3 KaHjinrM aHHiyiaH^H.

A a a6 n e T .iap
i ii i i  I M . i n i ' i i .  li.H.BonapoB, A .A .A hhchmob h a p . BnonoBpeHneHHfl. -M .

• Mni ii in ii iiiKojia», 1987
I I I  < H flnuttaiioBa, A .A .K ep6 ajiaeBa, fl.M.XaKQepflweB, A .C.IOcynxyacaeB. 
11 M I iiiiificKima rioflGop h HccjienoBaHHe b jihahhh oHoiiHaoB Ha noaaBjieiiHe 
i»n hi i \ iii.(|)uTBoccTaHaBJiHBaK)mHX 6 aKTepHH b CHCTeMe noflflep>KaHHa 
ii mi n iiio ro  /laBJicHHH. Y 36 .)KypH. hc(J)th h ra 3a. 2007 , X s l, -C .42-44.

1 i I I I .....l'ii. B.C.IUepoB, H.C.CajiHfljKaHOBa. B.X.PyeTaMOB, III.O.LLIoMHp-
i M n < I' Mujihcb, B.M.YMepKyjioB, fl.M .Taui6 eKOBa, 3.Kyp6aHOB HeKoropbie
ll< III Iv I l.l Ka'ICCTBCHHOH H KOJIHHeCTBeHHOH HfleHTH(j)HKaUHH 6H0UeH03a B

mi ii'iiiiooCMeHa. 2010, .N°4, -C .63-65.
I in KiMiiil. M .l .CaraweBa, C.THjuiaeBa, <J>.®aft3HeBa, C.KacHMOBa MwKpo- 

M'lccKax xapaKTepHCTHKa He({nflHoro M eciopoHmeim a KoicuyManaK. 
/I M l PV i. 2008, >f®3, -C.79-82.

W IN K ?  i i  X IIA T H  M O AH AJIA P K H M E C H H H  Y P rA H H lU  
■i * i .ii| i .■<-n . i.M .IL lyK ypoB, 3. OcMaHOB, y.H.3aHHyTflHHOB.,A.K.KapiiMOB

TauiKemn (pap.MaifeemuKa uHcmumymu, TauiKeHm tu.

y \ mfiyn \ hujih Mojmajiap aBBanoM 6op  TaoHaTfla KamajTOTjiapuHHr oBKar- 
•i mi iniii cHOTCMacH 6y3HjiHiiiHaaH xochjt oyjiraH MaxcyjioT/iapHHHHr KySiu 

mi |in mi mmci rai.cHpHfla OKCHandHHiu SwpHKMajiapH Skhmjih ^Hflra 3 ra  6$MiraH
v .........  iiMfipa” iian onHHraH. KeRHHpoK, yjiapHH jiafiflaH aH TepneiiOHfl 6 npnK-

....... . i.hi (‘naKH y rn e p o a  saHWHpuHH napMajiaui eKH TypjiH x»
M|IIIllil (IKlH;iJiaHHIUH OpKaJIH CHHTe3JiaHHIHH MVMKHHJ1

■ » |iiin .......... C .oiBTeH r B aynaaH  n a c r  SyjiraH TapKHO



Kym6 yHJ.HK.iHHr o p n u , .H , .H  aM opnajn, sa  aviopoK c.u
MyMKHH. y.'iapHHHi' aM Ti-pnciioiu-cK Jiapeo.W H oJim .raH .™ h a a a S n e m . , 

T H J i r a i i /^ l /^  eH O H ^ -^ a p o x H .iH H H H  H H K eii>  K aT a, H 3 aT o p H  6 H J ia „  f le r H fflp o r c .

r r i r r s j — . > ■ ■ * »  « *  ™ P™  « * .
apam iiM aH H  T apraS iilt khcmh™  w vnyppc* ypraHHiu yMyH K m m jm i y u ro r .u ’
3 ca uiy coxa KHuiHJiapnra pcaKun« K$'u.HMHa MaxcyjiorjiapHHH JpraHHiui act* ■ 
apajiauiMajiaH a>KpaTH6  ojw nraif \iyavi5in cTpyicrypara sra  ynraH up 
jiapHHHr 4>H3 H0 Ji0 niK 4>aoJiJinKJiapn yp raH hjih mu aMajiHft, uiy * apaeHHH f  
S r  oRflHHnaiuyBH acocnaa n,roxH P3HH ^ - m h h h h f  omnpHJiHuinra 3Pm,„ 
TIHI11H sea H3 3 3 PHH Ba aMajiHH TOMOiiflaH Karra axaMHHTra sraanp.

jiai'oxMjiHHiiH aen iaporeH jiau ] w apaci M

.......° v -&  siiofo1 ,i"aci""“ o i
M m  'm m S m  xpoMaTorpaiJmH y c y m  t u r n  r m ,  auetaT
TeKUlHDHJlH6 TVpHJIflH. XpOMaTOrpa<}>HK a5KPaTHIU KOJIOHKaCH >MVH L , 00, 

MapKaJiH cHJiHKarewaH W w m m a a K . O w m * p ™
KHCJiora KyjiJiaHHJiMH. BHPHKMaHHHr HK-cneKTpH UR-20.M8CC cncKTpH

V arian  M A T - 311 Kj'pHJiMacaaa ypraHHJUH.
H a r .m a j ia p :  jiaroxH psm i cHHTesHiia peaKUHa MaxcyjioTJiapnaaH jiaroxi

3hh 3* P3Th6  oJiHHraHflaH cynr kojihhk apa.iauiMaaan mhkhop *Hj^Tflan > 
6 y ,raH PHKKH ™  p H -ia  aHH— . XpoM»orpa*HK « p m n u  
<J,oHflajiaHH6  K)KopHaaiH Moaaajiap a jiow fla  a * p * H 6  oJiHMH.3ji.oeHr ci.c}>
AH3THJ1 ?d)HpH HlIIJiaTHMH.BHPHHHH M B X C yjIO T 4>H3HK KOHCTaifftuiapH 

™ ^ K Pa aHrHnpojiaroxHiiHHHH h ^ , , ,  Hkkhhmh
xapaKTepra 3 ra  6y jin 6 y sn ra  xoc  x y w 6 ?H x n a ra  3ra. 26® to .a « i
c M o w ia L m  xapopaTH 124-126° C . JIaroxHj.H.. jia ro x H p w H  ea R f -  0 .26 C.yi
6 nPHKMaHHHr cneKTPJiaPH 6 HP- 6 HPHra t 3KKocji3Hhjih6 ypra^ ra“^  ' 
Ml a cneKTpHfla C 15 nw poKCiui r y p y w  CHrHajiH KypH.iManH. lU y  oh Phkmj 

m .cc - cneKTpnaa MOJieKyjiap Maccacn 326 ra tc h i hhk m w .
icypHJmH. lOKopHnarn MOJicKyjwp Maccara moc C,9H4 4 P
CHHTe3JiaHraHJlHTHHH. (J)HKpHMH3Ma, JiarOXHJIHH MOJieKyjiaCH eH3KH 33HJKHPH
rnnpoKCHJi rypyxnaaH  (CH 2CH 2OH) C H 20  hhhp  fcapN ianw tfiM  X o jio J  a " a j , „ u lH 6hJ3h T y iu -n n p H JiaaH . ByHfla C„ m cth jich  rp y n n acn  C15 mpo J 
n  p y x Z r n  B o f l o p o f l  « o m h  c w d h u u h  x n c o o n ra  m cthji x o jia rn ra  >™ 6 u r n  | 
Kv v3rapH inhh , ^ n 6 a r ra ,  M a6 He . 4 arH MaT.JiyMOTj.apra acoc jian ra .. v j  
M0JieKVJ!3HHHr C ,5 rHflpoKCHJi rv p v x jw i flerHflPoreHJi3U] Ba Aeicap6 o iiH .J  

. a CT ™ .  « ~ . - « c r  c o m p  6 y , , ™ „ ™  6 h » h  T y u iB ic n J

M y M K X y ; , o c a :  J Ia ro x H J iH H  M O JieK ynacH  e HaKH 3 3 h * h P h  c n n p i  n u ,  

a c n * i p o r c H . i a H H U i  m x v c n w i . i a p n  o p a c n a a H  6 h P h iim h  « a p o i ^ 6 a  x > i u 6 0 .  “j  

M O ^ . r PaTM6 o n m S .C n cC T p o aco n H K  a u ^ H ^ a p  Tax,HJ,H k o c ^  y i  

c T p y K T y p a c H  y p ra H H Jif lH .
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I l p n  n o a G o p e  ycnoB H H  B 3 )K X  H c n o jib 3 0 BajiH paooH H e C T a H a a p m J  
o o p a 3 Ubi ocHOBaHHti a jiK a :io n jio B  KOHso.nbBHHa h KOHBOJiaMHua. n o n y 'ic i i i i i .i i  |  

: ia 6 o p a T c p n n  x h m h h  ajiK anoH iiO B  H X P B  A M  P Y 3. B  K anecTB e p a c T B o p m e .u  P | 
o 6 p a 3u a  H c n 0 jib 3 0 BajiH M c r a n o n .  f l.n a  aH aiiH 3a  i 'o to b h .’ih  c raH aap T H b iH  oG pn i l  

(KonneHTpauHH 0,02 Mr/M;i).
B KanecTBe noaBHwnoft <J)a3bi Hcnojib30BajiH cMecb cocTaBa: Boaa-aucm 

HHTpHJl-MeTaHOJI-TpHMeTHjiaMHH B pa3JlHHHblX COOTHOIIieHHHX. HCCjICUDIUi*
<J)a3bi cocTaBa: Boaa-aueroHHTpHji-MCTaHon-TpHMeTHJiaMHH b  coothoihc 
(20:20:20:1), (30:20:20:1), (20:100:2:1), a TaioKe BapbHpoBajiH tbkhm m<»J 
3aTe.ieM, KaK pacxo/i ajnoeHTa.

OnTHMajibHOH 6 bi^a Bbi6 pana noflBHHCHaa <})a3a cocTaBa BOfla-aueTOHHi| 
MCTaHOjr-TpMMeTHjiaMHh b cooTHoiueHHH (20:100:2:1). CKopocTb noTOKa - 0 .’■ 
mji/mhh. flaHHbie B3>KX anajin3a KOHBO.ibBHna (I) h KOHBOJiaMHua il 
npHBeaeHbi na  pw c.l. CHrHa.1 c BpeMeHCM yflepwHBaHHJi (BY) 11.248 cm J  
BeicTByeT KOHBOJibBHHy, a nHK c BY 15,523 -  KOHBOJiaMHHy. CooTHomeHHe a n 
.TOHfla I no OTHouieHHio k II cooTBeTCTByeT 3:1.

P h c . I .  I D A ' X  c m c o i  K o i i n o . i U M i i i a  i i  k o i i h o . i . i m h i i  a

n 0 ^ H H 3 0 n P E H 0 H ,H b l  P A C T E H H li Y 3EE K H C T A H A  
X .M . LLIaxiiflOHTOB, H .K. XiiAbipoiia

B t i o c / i e a H e e  B peM S  H a p s x iy  c /ip y rH M H  KjiaccaMM n p n p o a H b i x  coeam inj 
HHTeHCHBHO npO BO flSTCH  HCCJieJlOBaHHH XHMHH H (JiapM aK O JIO rHH  nO JIH H Kllll 

HOHflOB (I1H) c u e j i b i o  n o j iy n e H H a  n o T e H u n a j ib H b ix  S H o n o rH H e c K H  aKTHim 

B e m e c T B . CpeaH 3 t h x  co e flH H eH H H  H a p a a y  c p o a c T B e n n b iM H  yfiHXHHOHaMM 

BHTBM HHaM H r p y n n  A -  F. h  K  o 6 H a p y > K e H o  m h o t o  B e m e c T B , c o M e T a io m n x  u cim I 

j i e n e o H b ie  CB O H C TBa c npaK TH M ecK H  n o jiH b iM  o T c y rc T B H e M  B p e a iib ix  nooo'nl 
3(})(J)eKTOB.

B flOKJiaae 6 yayT  o5o6m eH bi HCCJieflOBaHHH, npoBO/iHMbie no Bbiflejioif 
pacnpocTpaHeHHio, HfleHTH(J)HKauHH h MeToaaM KanecTBeHHoro h ki< 
n e c T B e H H o r o  o n p e a e J ie H H H  h 6 H 0 J i0 rH H e c K 0 f t 3 k th b h o c th  n o jiH H 3 o n p e n < 'n J  

pacTeHHs ceMeflcTBa M alvaceae, M oraceae, V itaceae, Rosaceae Y 36eKHCTaini I
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m i  m u m  y j ib T P O E i i i iA o i i iA  c h e k t p m  e h . i a h
l i t  I' I \ l l  I l l l ' l l l l l l l l l l i r  F V iA  M ill IITH JIA I II E A V iH  O K C M jlJIO B H Il 

•l»K PM E IITJIA PrA  TATjC H P H H II  y p rA H H ll I  
M i M m .ii ii nu-iia, C .E . HaitpyiOB. III.II. FoijivpoB, XauniMOBa H .P .IIE O X

I \ III IIMMyil TH3HMH UiaKJlJiaHHllIH Ba MyCTaXKaMHaHHIUHaa OKCHJIjIOBHH 
+ C*h i11 i.ip ,i io\hjui ax,aMH»Tra sra . OKCHiyioBMH (J)epMeHTOap ycHM.imcHH 
|iHHi<* i»iiiii111 Hiapa&maa, Ho^yaaH aTpot})-Myx,HT uiapoHTHaa. oho thk  OMHJiJiap 
mi i n |’ii:|ii My\iim X.HMOH Ba3 H(j>acHHH 6 a)icapaaH. YjiapHH diaoyijtKi H sea

MM IIIfcl111 ycH lll Ba pHBO*JiaHHUJHHH, KaCa/IJIHKKa MHflaMJIH SyjIHIUHHH

........ ill 111 I via ycH M jiH iH ^arH  okchajiobhh (J)epM eH TJiapaaH  nepoKCHaa3a,
............I" in iiioK C H jiasa, (JjeHH/iajraHHH a M H a K -.™ a3 a  Ba u iy  K a 6 n  6 n p  KaTop

■f* 1....... .. 'in p  ycHMJiHKHHHr HMMyH TH3HMHHH MycTax,KaM.uaiuH T a w p n 6 a j ia p a a

i < )ju inM H 3ra  K yfiH .TaH  M a ic c a a a a p aa H  6 h p h  j i a 6 a p a T o p n 5 i  m a p o n m a a  

m i 4 "  l"k lrM ,,lllP (J)a0JiJinrHHH o u iH p H iu  Ba y a ap H H  caM ap aa o p jiH rH H H  y p r a -

........... Imipirr. I'VHaa HHTHTJiapHH Jia3ep H ypHHHHr yjibTpof'HHatJmia cneKTpwaa
hi Him I 1-out aaBOMH^a HypjraHTnpH6 yHaaH cyHr 30 mhh , 1 coaT yTH6 ,
• «  ........  (iK fiijuioBH H  (})epM eHT;iap ( f a o / i a n r H  y p ra H H a a m  T a w p H 6 a  C -4727 ,

*»i« rtii 77 , C-6524 H aB jiapn  y c T H a a  o jih 6  6opH JiflH . H a T H » a n a p  rnyHH

* i|» < i........ iiy p jiaH T H p m iraH  MHrHTjiap Ha3opaTaarHjiap 6H:iaH cojihiiith-
ii in I i ir aaBOMHaa HypaaHTHpnaraH ra>KpH6 a HaM yHaaapnaa (J)epMeHT

• i m i ii ni*ii|iit 3KaHJ7HrH aHHKJiaHflH. T a5K pH 6a HaTH3KajiapHHHHr 3 T .T n 6 o p ra  
.*■.>.<■1. inMdiuiapHflaH 6 npH - ry 3aHHHr BHjirra 4 HaaMCH3 C -4727  HaBHaa
•• • ............... i.m cyHr 1 coaT ^ t h 6 TeKiunpHaraHaa <J>epMeHTaap (JiaonjiHTH ncyaa
h.*,i|im ihiiiumrH uiiHioiaHaH. BHjiTra wnaaM;iM HaMaHraH-77 HaBHaa 3ca 6 y

■ i • i n m i.u a  K a iT u jm i  h  h k k o j i  K ypH H flH . OjiHHraH H a T H a c a a a p r a  K y p a  J ia 3 e p

.......... ... \ n pooH H a({ )iiia  cneK T pH fla  H yp jiaH T H pnm  h h t h t  T y K H M an a p n aa

hi ............ » i lai h KHC/iopoaHH x,ochji 6yaHiiiHra BayHH xyjK afipaaapra HHCoarati
(■■'I in i n i.i 'itp m iH  KaMaflTHpHmaa aHTHOKCHaaHTjiHK xoccajiapHH HaMocH 

■»b in iu'|HiKcHaaiaHHHr (jiaoaaamyBHra o a « 6  Keaan. By acapaeHaap h h th th h  
rypTKH 6epaaH. Y m 6y w apaen .iap  S n a a H  o n p  naTopaa

..........................in  iiMMHaK-aHa3aHMHr <J>aoaaHrH 6 n p  n a r a p  (fiaaBOHOHaaapHH x a M a a

................... pmuDKJiaHHuiHH 6 earHaoBMH caanuH a KHcaoTacH (<j)HT0 r 0 pM0 H)
..................... . ■ m i iiiirjii.inrHHH KypcaraaH.

\ \ i n m i  khjimG a f lT ra n a a ,  r y 3 a  hhththrh aa3ep HypH 6 n a a H  H y p aaH T H p n 6  
....... in i i i i ' io i in a o f i x a a e 6  xncoG aam  MyMKHH.

Iil l u l l  IH O K O M H O JH T (t>HEPOHH-KPEMHE3EMHHHr PEHTTEH  
CTPYKTYPA AHAJIH3JTAPH 

i l  IM lllaicapoBa, H.K|. EeniMKy-noaa, MnpsaeB y .M .
S V.uyM'tu ea  HoopzaHUK kilkw UH cmumymu.TJJ T  y

111*’in Vm 'iiim jih K0Mn03HTJiap ojiHuiHHHi K^nrHHa y c y aa ap n  MaB)Kya 6y a n 6 ,
• M f  .............h i ry p jiH  x o c c a j ia p H H  HaMOCH K H .ia a H ra n  M a T e p w a a j ia p  c h h t c 3

•« ..................  Iiwi-rcn TCXHOJTorHHCH opKajiH oaHHaawraH noaHMep KpeMHe3eM
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MaTepna:i;iap ana uiyaaaii HaHOKOMncnmviap cHHcjiHra MaHcvfi ovjiho. yjiapniJ 
C T pyKTypacH HanoynnaM.iap unjian \aM xapah"iepan;inp.

Y i u i i y  G a /K ap H .T ran  m u j a  M a x a ju iH H  x o M a :u e  a c o c n / i a  o : i n n r a i i  O m tJ  

HOKOMIIO3HT M a T e p H a jU iap H H H H r t|)H3HK-KHM eBHH XVCyCHHTJiapHHH p C l l l l i B  

ypatjiH H  ip a a M H j ja  y p r a i i H a r a n .  B H 0 iia n 0 K 0 M iT 0 3 H T  T e rp a y ro K C H C H Jiu n  I  

T afiH H H  6 H o n o jiH M e p ((J )H 6 p o H H ) 3 o : i - r e j i  y c y .n u a a  rH a p o n H T H K  n o .iH K O H iic iu  <« 

a c o c H j a  o jiH H i a n .

ypraHHJiaerraH HaMyHaiiapHHHr CTpyKTypaBHk xycycHHTjiapHnii p e n *  
HorpatJ)HK TaaKHKOTaap naTHHcajiapH pacMaa (a,b .c,d) a«(})paKTorpaMM.i (
cep H JicH  K y p H H H iiiH aa  6 e p H J ir a H , y j i a p  T a> y in ji y T K a 3 H m ra  K yjrafi 6 y .....

vmvh caMapanopjiHTH yKM 6 yRH>ia 6 Hp-6 n p n ra  HHc6 aTaH cHjiHCHTHJiran.

E y p 'iiK  MmQipM%Mnacn (20)

PacM. OjiHHraH H aM yH ajrapH H H r flH (j)p aK T o rp aM M ajiap H  ( a )  C H ;iH K areji • * 

<t>n6poHH:TH3 3 :1 , (c) <I>h6pohh:TH 3 4 :1 , (d ) co<t> <{)h6 po h h

njiaTOHH M aB *ya 6 yjiHiiiH raBcm})jinflnp. CnjiH Kareji aH<j)paKTorpaMMi* 
jKyaa Ki'4CH3 KyTapHJiHiu nucfipaKHHsi 6ypnarHHH 2 9 = 1 6 -2 0 ° HHTepiud 
K y 3 a Tn/ia /iH . By cox,a aMop<J) M oan a jiap ra  TerHuuiHaHp. O h 6 p o h h  ynyn I  
pacM (b ) flH(|)paKTorpaMMaaa 6 y HHTepBajiaa eTapjiH aapaMcaaa cyi»®  
H K K H Ta  MaKCHMyM MaB/KyaaHp: K y n c H 3 petjuieicc 6 a jia n a ;iH r H  29=  20 n i 

s n a a a  caM apanwpoK pec|>jieKc 29 = 2 2 -2 3 ° fla Ky3aTHJiaAH. EHOHanoi' <4 
3HTJiap jj/i(})paKTorpa"'M acHaa (})n6 poHHHHHr T H 3  ra  6 ynraH  FMc6 aTii i « 
r a H A a , y H H H r  K,aHflaft K e. ™ 6  h h k h u jh A 3 h  K a r b a f i  H a3 a p  6 y  6 y p n a K  20 mM 

Ba/iHfla, AacT ^a6 KH CH.FHKare;i ((a ) ;iH (j> p a K T o rp a M M a ) aaH  a m *  iok<'|i ■ 
coHHjiHinra 3 ra  j ic k h h  6 y cox ,ajiapaa \aM  aMop<}> c o h h j ih u i  Ky3a t M 

A M a J iH it  5KHX.aT.naH 6 yHflaR KypHHHWJiH aM opiJ) c o h h j ih ih  (|)n6 poHmiiiin i

A

0 5 10 15 20 25 30 35 40

B apna  HaMyHaJiap an<j)paKTorpaMMa^dpn ynyH 2 9= 10-40° coxa;ia  J
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P I  i ' \  l in n  n i ia iu T H  4  6 y j i r a H a a  o f j i r a u  H a M y H a n a p a a  ( ( c ) -  jin tJ ip aK T o rp aM M a)

• • ■ m u  ii.11.mi y im a  K a n a  6 y . iM a r a n  c o h h jih l u  c a M a p a j jo p jiH iH H H H r o l u h u ih

..............  ( iy p 'ia rH H ii 2 0 = 1 8 - 2 4 °  opajTH FH fla K y 3 a r n j ia a n .  B y  K a 6 n  K eH r
................. ... K aM poK 6 y n r a H  j iH ^ p a K T o rp a M M a jia p  y n n a  roK opH  KpHCTajLiHK

hi ,i ii ;l fty;iMaraH KaM TapTn6 jiaHraH cTpyK Typajiapra rerHimiHjiHp.
111 > n niii kh jih 6 , (b ) -  (c) an(j)paKTorpaM M ajiapfla cohmjihiii caM apa-

i  ii 11 ii ii i i iu c a H w iiH  m v i i a a i i  a a n o j ia T  6 ep a iiH K H , 4>H6pc>HHHHHr KpeMHe-
.................in i|>a .jj iap a p o  TatcwpjiaiiiHuiH Ty<})aftjiH KpHCTajijmrHHHHr n aca -
Unimi ........ t*ncH ;ia  pyft 6 epajjH.

........m i l  V l O l ’b l ITF.PCYJIb<I>A TA  K A JIH H  C  T P H 3 T A H 0 J1 A M H H O M
I IH < ( ) 110  J I I IM E P H 3AL{HH A K P H JIO B O H  K H C JIO T b l C  

C H JIH K A T A M H  
l» vpOaiioBa M .A ., H cM aiuioB  M.H., M n p ja eB  y .M . T r T Y

II IIIIL'JICJIIICC BpeMH npaKTHHeCKHft HHTepeC npOHBJlfllOT COIIOJIHMepbl

ii i i Hapo<j)o6Hbix h  r H j n o(j)HJTbHbix 3BeHbeB, H anpH M ep: CTHpona ^ 
|U  "'Ill'll KIIL' lOTI.I, COIIOJIHMepbl MeTHJIMeTaKpHJiaTOB H T .fl., KOTOpbie LUHpOKO
-Hit II.......I II II pa3HbIX OrpaCJIHX IipOMblUIJieHHOCTH. HiBeCTIIO MHOJKeCTBO

m  ■  I...... .. NO IIOJIHMepH3aUHH H COHOJIHMepH3aUHH aKpHJIOBOH KHCJIOTbl C
• • m i ........ i'.imh. 0 C0 6 enH0 CHCTeMoft nepcyjib(j)aT-TpH3TaHOJiaMHHOM [1],

Vyl.lllllHJlCIK), 3(j)t|)eKTHBHOCTb CHCTeMbI nepCyjlb(J)aT-TpH3TaHOJiaMHH B
| | i ............ nojiHMepH3auHH aKpHjioBofi khcjiotm b boahmx pacTBopax,

........... . im n p o u e c c a  cjiovkch h rip o H cx o a H T  cTyneH H aTO  b KOM narHoPi

M u tccT H o , h t o  b k h c jih x  c p e a a x  aM m ih i n p e B p a m a io T c a  b c o o t -  

....... i (HipH>KCHHbie KHCJIOTbl (H N R ,R 2R 3), KOTOpbie H e p e a in p y io r  c  iio -
I lo b 3tom  cjivqae AK +T3ojiA <->(H O C 2H n)^ N H O  C O C H -C H 2.

I II lirpilJIO Iiafl KHCJIOTa. H TpH3T3HOJiaMHH CJlaSbie SJieKTpOJTHTM, TO B 

ii' i>kiii.i cymecTBOBaTb cBoooaHbie MOJieKyjibi TpnsTaHOJiaMHHa. I lo s-  
*ii ii............. m u .i  L - j ic j iy io u iH e  p eaK U H H :

N.I I. iN (C 'jII46 h ) 3— h s o 4 + s o 4 + ( h o c 2h 4)2 n - c h c h 2o h .
i l l  f11>\i hx p a S o T a x ) TaK>Ke H M e io Tca  H ccjieflO BaHH H  c o n o jiH M e p H 3auH H

■ "II I- lit (1(11 I.I HJIH ak-pHilOHHTpHJia B 2 0 %  aMMH3HHOH C pefle  c  ajIIOMO-

i i »i m i ....... b Koropbix n p o u e c c  n p o H cx o flH T  b 6 0  °C T e M n ep aT y p b i npw

.................. lipi'MCW f [2 ] .

I I ■••III HUM- lipLVUiaraeTCH, CHIITC3 C0II0JIHMepH3aUHH aKpHJIOBOH KHCJIOTbl c 

U   . Hit OCHOBe MeTaCHJlHK3TOM HaTpHH B BOflHOM paCTBOpe. CHHTe3

M i ............. . KoMiiarnoft T e M n e p a iy p e  o t  2 5  ao  35  °C b TeweHHe 2 -3  naca,
<1 ......  in 'IH ’ 11 M iKOIIOMHHHbIM 3(J)(})eKTHBHbIM MeTOflOM nOJiyHeHHfl eOnOJlH-

i flii u rn s |n i mi i oh  n a  OCHOBe CHjiHKaTOB. B  p e 3y jib T a T e  06pa3 0 B ajica  nojiH - 
N i  h in  i mi iiccJieflO B aiibi Tn aH H iiH O H H b iM  3 JieM eH TH biM  H K -c i i e K T p a jn - 

I* ...............  II M K -c i ic K T p e  n 0 JiHCHJi0 K caH0 B H M e io Tc a  n o jio c b i n o rjio m e H H H

I I  iii.ic K O Jie6aiiH H  - O H  o t h o c h t c s  T H flpoK C H jibH biM  r p y n n a M ) .  

|  »n ir(miiMH h c x o a h o h  C = 0  rp y n n u  b o 6 j i a c ™  1 7 4 5 - 1 6 4 7  c m '1

..... .. mum 1006-832 cm ' 1 o th o c h tc ji  k -S i-O - rpynnaM .
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O jH H M  H3 Ba/KHblX CBOHCTB IIOJIHOpraHOCHJTHKaTOB MB.IXeTCH HX B M C O kf 

T epM H H eC K aH  CiaG w .TbH O C Tb. T ep 'IQ C T O H K O C T b o p i  aHOCHJlMKaTOB MO>KHO oO l.u j 

H H Tb npO H H O CTbK ) X H M H M e C K H X  C B H 3eH  -Si-O- JUIH  KOTOpOrO 3 H e p rH «  p a jp i . lk  

CBH3H 3aBHCHT OT n p H p O flb l aTOMOB KpCMHMH. H 3  3TOTO C JieflV eT  C .H ejiaTb Bill MIL 

h t o  B B e a e u H e  K p cM H H fio p raH H H ecK H X  c o e a H H e H H fi R a x  a H T H n H p e n o B - a o o a im k  II 

n o K p b iT H H  y j i y n m a e T  h x  T e p M H H ecK H e h  o m e 3 a m H T H b ie  C B 0M C TB a[3],

H c n o J T b 3 y e M a a  J i m e p a T y p a
1. EefiJieD tm  H.M., C apyxaH iiii 3 . P , M m iacH H  n . f .  CncTe.M a nepcyjib<}iaT-Tpn3TaHOjiaMiiH m 
3(J>(J>eKTHBHblfi HHHUHaTOp WW  nO.HHMepinaUHH aKpHJIOBO KHC.lOTbl n p ii  k o m i i ;i i i h |  

TeM iiepaTypbi. EpeBaH. 2 0 1 0 .Ns l . C . 15-19.
2. )K,aaHKOBHH E.J1., AHHenKOBa B.3., AHiieHKOBa B.M., Epo<}>eeBa Jl B., BnaanMnpoB I 
BjiaanMnpoB B. TpoftHofi cononiinep axpunoBOH k h c jio th , smmohhhhoh cojih  aKpnji»» 
KHCJiOTbi h cmpojia b KanecTBe cynepaocopoeHTa riaTeHT PO .Nfc 2128191.1999.
3. HcMaiuiOB A H Pa()>HKOB A C , TapacoBa E.H., Ambhob P.A.. HcMaiuioB H.H TexHojim 
nojiyMeiiHH ojiHroMepHHX coeaHHeHHfi Ha o ch ob c 3ntraioprHapnna c 5ieMeHTco,uep;Kaim«J 
coeaHHeHMflMii.//XHMHMecKaH TexHOJionid, K om pojib  h ynpaBjieHHe 2 0 1 1 >4)6.-C  2 3 -2 6

C n E K T P O C K O rn iM E C K H H  METO.H lU Y H E H H fl K O M JIJIE K C O  
O E P O iA B A H H fl C O IlO JIH M E P O B  B IIH U JH IIIP P O .IIU O U A  II 
KPOTOHOBOrO A JIb ^ K rH A A  C  3 D -H O H A M H  M ETA JU IO B . 

y.M .M Hp3aeB, A.H.HeaeB, <J>.T.A6 ayjuiaeB . T rT Y

rioJiH M epM eTajuiH M ecK H e KOMnueKCbi o S n a a a iO T  (J jh 3 h k o -x h m h h c c k i' 
\JB0HCTB3MH, CVlUeCTBCHHO OTJlHHatOLUHMHCSI OT HCXOilHblX KOMMOHCIIlt 

H c c jie a o B a H H a  B bicoK O M O /ieK yjiapH tix  coenH H CH H ft B ee T ecH ee  CMMKaio i t l  
H3VMetlHeM SHOnO.lHM epOB H MOflejIHpOBaHHCM OHOJlOTHHeCKHX CHCTCM j 

K O M ruieK C oo6pa3yrom H e no jiH M ep b i KaK M o aen b H b ie  c h c t c m m  n p e a c T a B jiw o i i 

o c o 6 b i i i  H H T epec. CpeuH n3B ecT H bix  M eTajuiOB o c o 6 c h h o  BaxcHM M HKpoaneM i ii< 

M eT a^ jib i n e p e x o a H o r o  p « a a ,  v H a cT B y to m n e  b p a 3 n o o 6 p a 3 H b ix  6 H o n p o n t  J  

( ( J io to c h u  rc 3 c , iio m o m eH M H  h  T p a H c n o p T e  K H C Jiopoaa. M eTaw K M jiepM ai ij 

K aTajiH 3e h  T .n .) .  H o h w  M eTajuiOB c n o c o 6 H b i cB » 3 b m aT b ca  c o  m h o th m h  hi.k J  

M OJieKyjiapHbiM H coeaHHeHHHM H H eH O H oreH H oro  x a p aK T e p a .

B p a 6 o T e  M CToaaviH HK -  h  Y<J> -  c n e ic rp o c K o n H H  H3yneHO  k o m iijick i ij 
p a3aB aH H e c o n o jiH M e p a  N -  B H HH JinH ppojiH iiO H a h  icp0T0H0B0r 0 a j ib a e rH jia  (I 
KA) c  n o n a M n  M eTajuiOB 3 d -  nep ex o flH O H  rpynnbi.

npcnB apH T C J7bH bie  H ccjieaoR aH M a m c to / io m  cneK T pocK onH H  b b h ;ir  
oG jiacT H  n o K a3 an H , h t o  n p n  CMeiiMBaHHH h  H HKy6aiiHH p a c T B o p a  c o ; ih  mo iii ii 

p a c T B o p a  c o n o jiH M e p a  Ha6jiK>aaeTCfl c a b h t  MaKCHMyMa n o j io c w  n o r n o im n i  

AjiHHHOBOJiHOByK) o 6 jia c T b  cneKTpa h  HSMeHeHHe (JjopM bi cn eK T p a. 3 t o  y  -i i u  

H a B 03M 0W H 0e K O M njieK C O 06pa30B aH ne b c h c t c m c  KA-Bn-M.
3  npoTeKaHHH n p o u ecca  KOMnjieKcooC, asoBanHH cy an ;in  Tat i»

H3MeHeHHK) OIITHHeCKOfl njIOTHOCTH paCTBOpOB. C pOCTOM KOHUeHTpaHHII l> 
Mepa o iiT H H ecK as njioTHOCTb pacT B opoB  yBCJWHHBaeTCfl h n p w  cootikuh 
[conojiHM ep]:[M eTajui]=2:1 n o»B jw eT C » H3J70M, a  n p n  6ojiee  b u c o k o II  i 
qeHTpauHH .HHraHaa onTHHecKas njioTHocTb hc H3MeH»eTc», 3to CBHaeTcm.'^
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m him  ' i m  it ju im ib ix  yc.TO BH H x o 6 p a3VH)TCH  MeTa.n:i0 K0 M n ;ie K c w  c o c Ta B a  2:1

)*•.............. Mi*|i|:|Mcranji]. 3a eM eH T H b ifl aHa.iH3 HccaeaveMbix KOMnaeKCHwx
M u * 'i11iii m i l l  iaK  >kc n 0 3 B 0 J u ie T  n p i m n c a T b  h m  6 p y T T 0 - (} )o p M y a y :  [ M C l 2( L ) 2]n  ( L -  

ii. c  iH d ib f l  B H H H .i.iaK TaM O B ). T . e .  K a w a w f l  h o h  M e T a a a a  K o o p a H -  

' HUH' U IH ia n  C iJByM H M OHOMCpHblM H 3BeHbHM H C O nO .lH M epO B  BHHHJIJiaK- 

l i k l l l l l  l l p i t  K l)M H aeK C 0o6pa3O B aH M H  H H 3K O M O H eK yjiapH bIX  JTaKTaMOB C HOHaM H

✓ in  i nt 111 n c p c x o j i j l o R  r p y m i b i  o 6 p a 3 V K )T c a  K O M n a e K c u w e  c o e a H i i e i m j i ,  r a e

......... . mi linn MeTaaaa KoopannHpoBaH c neTbipbMH hjih mecTbio MoaeKvaaMH
mii»iikiiiiK'rtyjiupiioro jinraHfla.

I ImiM* . l in e  HHC/ra koo pa h h h po  Ba h h w x MoaeKva aaKTaMOB n p «  n e p e x o a e  o t  
. . K yjm pnoro  k  BbicoKOMO.ieKyjiapHOMy J in ra n a y  mohcho o 6 i >«c h h ti.

■ ‘ ..........I iip H p o a o H  n o c a e a n e r o ,  a a a  K O T o p o ro  xap aK T ep H b i n p o e r p a H -

— ■11111.11 i.iipy/inenHij, 3(J)({)eKT uen n , h to  b jih h c t Ha KOMnaeKcoo6pa3yiomyio
................ii 11. IIO.'lM.'IHraHUOB.

•ipCaCJIL'IIHC 3JieKTpOHHOH njlOTHOCTH B riHppOJlHflOHOBOM KOJTbUe
i i o  iiaH G oabuieu  aoH opH ofi c n 0 C0 6 H0 CTbK) o 6 a a a a e T  aTOM KMcao- 

(15V M m chho o h  b nepBVK) o n ep e flb  h  fiyaeT  npHHHMaTb V H acrae  a 
|l lllll.lllllll C MeTajUlOM, KaK 3TO HMeeT MeCTO npH B3aHM0aeHCTBHH MeTajuiOB 

Im iniMiuicKyjiapHbiM H aH aa o rav m . OaHaKO, upw K0MnaeKcoo6pa3OBaHHH
ii hi in i- c o n o jiH M e p a M H  H3-3a a a H H H o iie n o H e H H o ii npn p cy iw  j in ia H a a  

»*iii i in*11 c TcpHnecKHe 3(})(J)eKTbi. 3aT pyaH aiom H e 06pa30B aH H e K0MnaeKC0B 
i I I n I 6  (M e T a a a :M 0 H0 M epH0 e 3B e H o ).

II 'I ..... I C 3THM B OCHOBHOM (J)OpMHpyK3TC« KOMIiaeKCbl COCTaBa 1.2. Jlllfl
. -M.ii. iiumh chcicm BbicKa3aHHoe npeaao)KeHHe iioaTBepwaaaocb

III UlCKTpOCKOnHH. ripw K0.wnaeKcoo6pa30BaHHH conoaHMepoB BHHHa- 
*i 111 i Kpo roiioBbiM anbaerwaoM  c 3 d -  HOHaMH MeTaaaoB npoacxoaH T 
mbmwiiih 'i.u  roTi.i BaneHTHbix Koae6 aHHH rp y n n w  aaKTaMHoro UHKaa h 
...........  i ii iih iKonacTOTHyK) o 6aacTb n o  cpaBneHHio c HcxoaHbiM MaKpoMO-

i■ I iii i.im im ian ao M  Ha 20-50 c m 1, h t o  CBHaeTeabCTByeT o  K o o p a n H a u H H  

■ r f - m i hi i ii in o a H M e p a M H  n e p e 3  aTOM K H c a o p o a a  LjH K aoaM H aH ofi r p y n n w

■  ............... ....  h K p 0 T 0 H 0 B 0 r 0  a a b a e r H a a .

I l j i t i  KiKin.’iin ia iiH H  n p o n c x o a H T  noH H w eH H e CHa0 B0 H nocTOMHHOH K ap6 o -  

'!■ ii im>ii 11 >s i in  i.i jiaK T aM H oro UHKaa h  a a b a e rw a a  H 3-3a o rra rH B a H H a  3aeK T poH - 

■I M 'H iiiini iii o r  (Toft r p y n n u ,  h t o  h  npH B oaH T  k  Ha6 a i 0 a a e M 0 My noHH^KeHHio

► <i m u  in iiic iiH x  K apG oH H abH oii r p y n n w  h CBH aeTeabCTByeT o  K O opaH H auH H
«f» I n i l  <|II|HIJ|

lntiiM  ntipaioM , cneKTpocKOHHHecKHMH MeToaaMH n 0 Ka3aH0 , h to  b ycao -
ii odp 'iywTCJi riM K  cocTaBa 2:1 [conoaHM ep]:[MeTaaa]. KoopaHHa-

■ mojiHMcpoM ocymecTBaaeTca ncpe3 aTOM KHcaopoaa HHKaoa-
H i ............  i r m a i i o f i  r p y n n w .  K o M n a e K c o o S p aso B aH H e  n p o H c x o a H T  3 a  c n e T

»• i^hiim '"i. j  impiu>ro cBfl3WBaHHH c MeTanaoM.
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I

THKKJ1I1 K M O M .IA i’IIII KHMKBI1M T A PK IfK H  A C O C H flA  
CIM W '.IA  II] \1  V A M M O. IA PII 

A.A. IlftpaniM O B , \1 .A C aypaxM oiioB a. O i ip / i y

MaM.iaKUT u k th c o / im R  M a iK jia a T n a p m iH  x H M O H Jia m a a  TvpjiH t h i h u j B  

H j o p a n a p  (fao iiH H T  K y p c a T a a n .  By 6 o p a a a r n  lO M yuuiapra K H M era p  i|i 

Ba3H(})ajTapn aiiMK B a paBiuaH 6 e j i r H J i a i i r a H .  BapHa xajiK apo caaao  
o6teK TH  6 y jira n  TOBap.nap Mai.jiyM k h m Cbhh  T a p K « 6 r a  3 ra . ICbaKH Kapai . i j  
V H H H r axaMHHTH TOBapuHHr H apxH jarH  KyuiHMwa KHftMaTH yjiyiUH opTran >1 

6 n p o 3  nacaiiHniH MyMKHH. M acajiaH aBTOMauiHHa k h m l 'b h B  T apK n6niian  Tamti 
VHH TaiU K H  K jpH H H LU H . K yjiaH JIH TH , TC3JIH IH , 3K C n:iV TaU H O H  K y p c a T I H 'l I 

xaB(J)CH3^HK aapaw acw im  * a p  6 wpH TOBapiiHiir vMyMHH Hapxwjja y3 aKi 
T ona^H . A m m o  6y x o jia raa  xaM y u i6y TOBapHH TapKH6nfi k h c m h  Gynraii m i - id  

H ap\i, ruiacTM acca. pe3HHa Ka0H 6 np KaTop CH<J>aTH 6eBOCHTa K HM eBHfi Tap* 
6 w ia n  Go fjih k  M aT epnaju iap  x H c o 6 ra  ojimiMacaaH y ToeapiiH  TH O  TH K o an iii-  

y  oHJiaH oeBocu ra GorjiHK. o y jiraH  HapxH Ba yuaHpnjiaaH raH 6o>KJiapHH ami* 
MyoMMo 6y jiH 6 KOJiaan.

T a 6 H H H  B a KHM eBHfi CHHTC3 HaTHHCaCHJia O JIH H raH  TO B apH H  x a M jja  k v :Mi l 

6 H p n K M a j ia p n n  TacuHcjuiaui Ba ce p T H tjiH K aT J ia u i v h y h  k h m c b h R  rapK iio  3 h i  .ii 

Me30H x;Hco6jianaaH .
y u i6 y MaKouaaa 6h3 THOOHeTaa KyJi.ianaaHraH MaTepHamiapiiH 

HKTHcoaHHii cjjaojiHHT TOBapjiap HOMeHK.naTypacHiia cHH(|)jiaHHiiiHHHiir 6 ym  
XOJiaTHHH TaXJIH.’l K.HJ1H1U MaKCtUHHH y3 0.1flM MH3ra Kyfi;i,HK. Tn66H5THa n  
6 >K)MJiap B a xoM am eJiap  HiujiaTHjiaaH. YjiapiiH uiapT.’iH paamima 6 n p  n 
rypyxjiapra a^paTHUi mj'mkhh:

1.Ta6HHH Ba c h h tc th k  nojiHM epjiapaan T aiiep .iaH raH  M aTepnajijiap.
2 .M e T a ;m ap iian  T aflep jiaH aaH ran  t h 6 6 hh  6y toM nap .
3.TepaneBTHK MaKcajyiapaa HimiaTHJiaaHraH ycHMJiHK KHCM.'iapn 

M oaaajiap a p a j r a u iM a i i a p i i .

4 .To3a KHMtBhft 6 HpMKMajiapaan Taiiep-naHaAHran aopn BOCHTa.iapn.
E h p i i h m h  ry p y x ra  3Hr K^n HiuJiaTHJiaanraH Ta6HHH nonHMcpji

6 hphhm h HaB6 aTAa  neJiJiio.no3a. KayMyK Ba okchji Ty3HJiHniHra s ra  nyi 
MoaaanapHH afiTHUi jio3hm. Y jiap ajineprHK peaKUHsjiapHH HaioipMuli 
3K0JI0THK T03a Maxcyjioft’iap KaTopnra KHpajH. C h h tc th k  nojiHMepji 
no.TH3iH.aeH, nojiHnpoiiHjien, noaHBHHHJixjiopHa Ka6 n Mojmajiapaaii t 
th G S h h  6 yi0 Mjiap TafiepjiaHajjH. IIojim bhhhjix jiopha MauiyM uiapom  
opraHH3Mra 3apapjiK T a tcn p  KypcaTaanraii B oaopoa x a o p n a  HHKapHWH T)(| 
TH6 6 neT aa  HuiJiaTHJiHuw 6«po3 HerapajiaHaan.

H k k h i i m h  r y p y x r a  M aH cy6  TO B apjiap  K o p a  Ba p a n r .iH  M eT aji.iJ 

T a H e p .ia i ia a n .  3 a H ra a w a c  n y j ia T a a n  6apM a >tcappoxjiHK oy io M Jiap H , hhi>ck[iii«  i 

x a v ia a  K ecH JiraH  a t3 0 J iap H H  t h k h l u  v m vh  H r a a j ia p  K aSn M axcyju* 
K H pH TH Jiaan. T h 6 6 h A  ycK V F lapH H H r aflpH M  sxT H eT  KHCMJiapn p a r  ii 
K H M M aiG axo M eT aju iap a aH  HiLi.naHaan.

Y h i i h h h  ry p y x  M a i e p n a j ; j i a p  KaTopnra rajiaeH  u p en ap au iap n  
3KcrpaKTjiap B a  THHaupMajiap KHpHTHJiaaw.
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IIm tmiM.'iyaJi khmCbhA onpnK M a'iap,gan raiiep:iana,H H raH  o a p n a  aopH B op 
m |hii 11- 11 i.ip l y p i m m i i  rv p y x iia  Kypw.naaH.

I ......mi HK iH coflH fl (^ao.'iHjiT TOBap H0 M eiiK ;iaT y p ac H (T H O  T H ) r a  im a p
► n iK iip H J ia  K aw u K H .TH iiraH  T o n a p .n a p  TH<t» T il k h t o 6 h h h h p  K y ru ia 6  

| |  ..I i,.| .. i.i cfiH jnan, x a r ro  90 -hhh ry p v x n a  xaM yHpaitaH. ByHra caGao
. ......  I.I K IMCHHH TapKH6flaH TaiUKapH KHpHTHJTraH KyiUHMHa KHftMaT Ba
RIM....... . i:oxacn x,H co6ra ojiHHa,iH.

Ml iipyx im iii- 3001- no3HUHHCnaa oyTVH ckh KypMTn6 MafiaaiaHraH oaaM
■ i I ......... . ii. . ipn  3002-no3HunHCH.ua o a a \ i  Ba xaiiBOH kohh  Ba BaKUHHanap,
jfiiij i i npii laniMa^an, 3004-.ua T03a MOAaaaaH TafiepjiaH raH  ao p H n ap , 3 0 0 5 -aa
.......  nii«ii CimiT, jieHKOiuiacnip Ka6 w oofjiobhh  MaTepHaiuiap. }KappoxjiHK Ba

p m  mi riH.ui HuuiaTHjiaanraH (JiapMaueBihk MaxcyjioTiiap 3006-no3H nnara  
Bill i.>ni iin )K)M.ia.iaH. apaJiapHH THKaaHraH cTepnjiH3aunfl;ianraH KeTrvT Hnn 

■i. i imm iou'ih MaTepHanjiap, TavinoHJiap, koh k c th iiih h h  TyxTaTyaHH
V l i  ............. .. m pM onjiap acocH.ua Tafiep.iaHraH KoinpauenrHBJiap.

'■* i \p y x m in r  3 9 0 l - n o 3 H U H a c H f la  nojiHSTHjieH, 3 9 0 2 - a a  nojiHiipoiiHJieH. 
' « • "  i i iu m  1 h i 3 9 0 4 - a ?  no .iH B H H H JT X JiopH ii, 3 9 0 8 - a a  n o jiH a M H H , 3 9 1 2 - a a

■  ■■ ......  3‘>l3-no3HHHHCHaa Tap-iwR riojiH M epjiap CHHcfuianHUJH Kaftfl STHJiraH
III i > pyxiiH KaynyK Ba pe3HHa Maxcy.rioT.napH TauiKH.n KHJiaAH, XycycaH

•iiI I  ........... iin. H i.i HaKaiiOK-iapiiHiir cyprH H jiapn , KOHTpauenTHBjiap, 40 1 5 -^a
• t  i "  > m u  i i . i f i o n i K a  M a K c a o i i a p u a  H i m i a T H J i a a H r a H  K y J i K o n n a p  C H H ^ j r a H a z i H .

’ II 11 p y x i i m i r  5006-iio3HUHHCH.ua HnaK HriH, KeTryT CHH<j);iaHaHH.
N  n p y x i iH itr  90I8-no3HL[HacHfla HrHajiH Ba HniacH3 m npH Lyiap, n p a  Ba

t  i .......... pun th k h u i ynyH H raajiap, t h 6 8 hh  acapoxjiHK, CTOMaTOJiorHH Ba
............ nJwiaHaAHraH ycKyHanap, 9023-iio3HUHHCH,aa oaaM Ba

• M i* ....... . UliaTOMHK MOflejUiapH CHHCjuiaHaiJH.
M > :iM M « i'iap  \ a M  H yK  3 M a c . E y j ia p a a H  s h t  M yxH M H  -  ‘T ip o M H e” , jt l h h  

.••••« ii|i iirrm i ko/i paKaM:iapn a e a p j iH  KOHKpeTJiauiTHpH.nMaran. B o i u j i a r a n  

i< • ■■►-ii i:i|iiiMiri/iafei MaKcaa -  T H ooH eua KyJi.naHannraH MaTepwanjiapHH T H O
I  ............... ...............  IIMIIII HJ1MHH a c o c a a  TH 3H M JiaU IflaH  H6opaT.

\  IK A. lO l l iU . l  P A C T E H H H  P O jJA  C L IM A C O P T E R A  
y .T . KapHMOB1, r .M . /l,yc4 aHOBa2 

■ • m i  i inm u pacmume.ibiibix neiyecme mt. anad. C.IO. KJnycoea A H  I'V t, 
htuihtiim , y36eKucmai<, (paicc: (99871) 120 64 75, e-mail: 

u luebek  chentd.m aU .ru  
la ..I. mm ik iv k  Pecnydnimu y36eKucmau Ilucmum ym  zeno(ponOa 

(Mi u .Hcueomiioeo Mupa. . ■ TaiUKenm. E-mail:
aulion. duschanovaia.mail. ru

< 111>.i 11hi 111 h « O iip e i ie jT H T e ^ e  pacxeHHH C p e j jH e H  A 3hh» npHBOiiHT 
■ I  M  i i in i t i i i  p o a a  C lim a c o p te ra ,  a b 1 9 8 6  r o a y  h m  K p H in n e c K H

............................  im iccTH bie BHflbi C lim a c o p te r a  h  o iiH c a H b i 12 h o b m x . Mpw
H f t i .....  * «0 'ia  aBTopoM Hcii0Jii.30BaHbi npH3HaKH BereTaTHBHbix, h

H«»imi>........... .uum: pa3Mep pw nbua, ctojiohkob. iibinbHHKOB h hx npH^aTKOB,
• i i  itillw inii.ie; o cB em eH b i B o n p o c u  n p o H c x o * fle H H H  h pa3BHTHH
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pofla; BepoHTHoe naiipaB JienH c sb o jh o h h h  reHepaTHBHbix opraHOB; bwju i 
pcviKHe h 3 HaeMHHHbie BHabi. Hv-yKaatomHecfl b oxpaiie . B HacToamee rspeMM i 
C i i m a c o p l e r a  B otsch. nacHHTLiBacTCH 42 B H .ia . o th o ch llih x ch  k  6  ceKUHHM k 

n oaceK U H H M . Ochobhm m  neiiTpovi B H a o B o r o  p a 3 H 0 0 6 p a 3 H H  p o a a  no  I lp a i 
[2]cMHTaeTcsi UeiiTpa-ibHaa A3hh c 34 BHuaMH, H3 h h x  18 bhaob  3h.,.'mhi 
CpeflH C .' A'j h h : C . in t r i c a t a ,  C . t u r g a i c a ,  C . a r a l e n s i s  h a p ., a T aiotce 23 u J  

BCTpenaioTCH b YsGeKHCTaHe. B .HacynrapHH h K aiurapH H  p acn pocT paiicm .i I  
bh/iob, b HpaHe - 10 bhxiob [2,3].

B h a m  C i i m a c o p l e r a  -  u e H H b ie  K o p w o B b ie  p a c x e H H H . h x  B e re T a T H B iib ic  ' i m i  

6 o r a T b I  npO T eH H O M . KapOTHHOM. BHTaMHHaMH, n jIO A bl — 5KHpOM. O c e H b tO  H iiim I 

OHH OXOTHO n O eaaiO T C H  B ep6:ilO /iaM H . OBIjaMH H K 03aM H , CHHTalOTCfl Ha»(ll| 

BOHHbiM  k o p m o m  6 a a r o a a p a  o 6 h jih io  n j io j jo B .  c o a e p a c a m n x  G o j ib iu o e  k o jih m c ii 

KapoTHHa h  n p o T e H H a  ( 1 8 ,8 % )  [4 ] .  O h h  hbjishotch n ep c n eK T H B H b iM H  4>h t o m c .h  

paHTaMH 3 a co a e H H b ix  3 e \ i e j i b ,  b t o m  H H c a e  o c y m e n H o r o  a H a  A p a j ib c x o r o  mJ 
[ 5 - 7 ] .  B o  B cex BH/iax C i i m a c o p l e r a  o 6 H a p y v K e n b i a jitc a jio H a b i. tjiJiaBonoHAbi. cm  

HHHbi, K yM apHHbi [8 - 1 0 ] ,  3 T 0  n e p c n e K T H B H b ie  j ie ic a p c T B e H H b ie  p a c T e u n n  [ 1 1. 1 .’ |

AjiKajioHaHbiH c o c T a B  pacTeHHH flaHHoro p o a a  npon3pacTaiom ci o  I  
TeppnTopH H  CpeaHefl A 3 h h  paHee He H3yMajicsi. Bo MHornx p a6oTax npHBo;i»' 
iiannbie  h y n o M H iia io rca  ajiKajiOHflbi c e M e f ic T B a  C henopod iaceae, h o  KaKH\ ii 

AaHHbix n p o  ajiKajioHabi p o a a  C lim aco p tera  He BCTpenajiocb.
P o a  C i i m a c o p l e r a  3aHHMaeT o co 6 oe nojio>KeHne b  CHCTeMaTHHecKOM ii.i.i 

E ro  6 .riH 3 o cT b  k  pony S a l s o l a  HBJweTca c n o p H o i i  h  Tpe6yeT aexajihH oro H3y i n i  

O flH H M  H3 pem eH H fl oKOHHaTejibnoro onpeaeaeHHH cwcTGMaTHkh p a c n »  

HBnaeTca H3\qeHne h x  XHMHHecKoro c o c T a B a . PacreHHHM oaH oro h  Toro >kc | 
C B oH C TB eH H bi xapaKTepHbie h m  c o e a m i e n H j i .  rTo TeopHH aKafl. C. IO. K)Hycu» 
ripeacTaBHTenax o a n o ro  BHaa pacreHHH, b  3 3 b h c h m o c t h  o t  ycjiOBHH h m 

npoH3pacTaHH«, m oikct MeiiHTbCfl KanecTBeHHbiH h  KOJiHMecTBennbiH cm  

ajiKajioHijoB. n o  / iH T e p a r y p u b iM  aaHHbiM HaM H3BecTHO, h t o  p ac T e iiH H  | 
S a lso la  cojep>K3T b  ce 6 e ajncajionabi -  cajibcoJTHii h  cajibcoJiHami. OGpii 
p a c T e H H fl c o 6 H p a ;iM C b  b  Tex w e ycaoBHax h t o  h  H3yMaeMbie HaMH BHaw.

H aM H  HaMaTbi paSoTbi n o  H 3 y H eH m o  a r iK a jio H a H o ro  c o c T a B a  5 b h Ao b  a m if l  
p o a a :  C . l a n a t a ,  C . f e r g a n i c a ,  C . i n t r i c a t a ,  C . l o n g i s t i l i o s a  h  C . a r a l e n s i s .

I

PacTeHHe CyMMa anKajiOHaoB
Ciimacoplera lanata 0 ,176%

Climacoptera ferganica 0 ,15%
Climacoptera intricata 0 ,21%

Climacoptera longistiliosa 0 ,09%
Climacoptera aralensis 0,135%

T X -M C  anajiH30M b o 6 pa3u a x  cyMM ajiKaaonaoB He HjjeHTHiJiHUM 
cajibcojiHH h jih  cajibcoJWflHH. TaKHM 06pa30M, em e pa3 nouT B epa.ir < 
npHHHHbi O’  eJieiiHH poaa C lim acoptera  o t  p o aa  Salsol-

JlHTepaTypa:
1. IlpaTOB y . OnpeaejiHTe/ib pacrreHHH CpeaHefl A3hh. noa pea. O.H. EoHAapou. |  

M .M. H a6HeBa.-TainKeHT: <I>AH, 1972. C .29-137
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1 11......... . V l*o;i C lim a c o p te ra  B o tsc h . (CncTeMaTHKa, reorpa(j)HJi. (fiM orenH Ji h

t* ■ < i i | ii ii i,i oxpunhi). I aiiiKeHT: (tan , 1986. - 70c.
m u n 11 I ). /lH a iioBbix p o a a  M3 cexieiicTBa MapcBbix. C6opHHK p a 6 o r  n o  re o 6 o -  

........... HcimicAciiHK). na.neoreorpa(J)H n h (JuiopwcTHKe M ocK B a-JIeiiH H rpaa. 1956.
I ION I IK

( Mi >ii»im( ulih I M , JlroBueBa JI.H., EafipaMOB C. Boahmh pokhm  pacreHHs h ero 
hi i’ii imii ii.'ih uoaOopa nepcneKTHBHbix (JiHioMe.'iHopairroB. IIpoo.'ieMbi ocbochhh

..........mi. AmxaGaa. 1983. Js"-. l .C . 18-22.
i ( ■••imiiiv Sli W orking out o f  technology o f  clayey saline phytomelioraton in the 

..... iIk iii pint o f Aral Sea. Journal o f  Arid Land studies. Japan, 1995. Ms 5. P. 311-
II I
'  i. innm l) X ., KaMajroB III., Tafl*neB C. <t>. OnbiTbi no 3aicpen.neHHK> ocymeHHoro 
llHfl Apil'IkCKUm Mopn H npHMOpCKOH HaCTH flejIbThl AMyaapbH COJieyCTOHHHBblMH
i-i. i. miihmh yjfieKCKH" 6 H0Ji0rHMecKHM )KypHa;i. TauiKeHT, 1995. >f». 4-5. C. 38- 
41

1 k»m<i urn III , AuiypMeTOB O.A., EaxHeB A.E. HeKOTOpbie h to th  (JiHTOMejiHopauHH
......... k d k m o k  nacTH o c y m e H H o ro  a n a  A p a jib C K o ro  m o p a  h  I lp w a p a jib d

....... mm KKO AIIPY). Hyicyc, 2001. Jfe 6 . C. 3-6.
• I........  I' I . lanecoHnasi T .r. <J>jiaBOHOHflbi C lim acoptera  Iransoxana. X hm hh  npn-

i«. nii.it i in iiiiiciiHH MocKBa, 1980. Xa 4. C. 839.
. ........... II i OBHapeiiKo C.H., 3 ah u eB a  H.E. P o a  C lim acoptera  B o tsc h . / P a c ru -

........  pi iypci.1 CCCP. JI.: Haytca. 1985. 237 c.
............ ii Ii K ., l iy p a m e B a  RILL, A 6 h j io b  )K .A ., A x m c j jo b  A .,  A x M a a  B Y . Eno.no-

i m n . i n  iik iMiuibie coe;im ieH Ha M3 C lim acoptera. X h m h a  npwpoaH&ix coeam ieiiH H. 
‘i linn  mi , /(HI-1. N» 1. C. 76 - 77.

I > > Hii i.iiiim  im A .K  , HbiKMyKaHOBa M .M ., )K eK ceH ra/iw cbi3bi A .,E c ican n eB a  B.K., 
I I I .Mil Ii, I Ml CpaBHHTenbHblH aHajIH3 KHCJIOTHOrO COCTaBa HeKOTOpbIX paCTCHHH 

I 'iH M im oirivpa (6anwKy3 - Climacoptera). H tb c c tm h  HayHuo-TexiiM HecKoio 
■o..„in , tan i, | iixak», AnMaTw, 2011, S: 3(33). C. 56-01. 

t t ■ i ii mi in it I \  EcKaiiHeBa B .K ., Eaybip>KaHOB K.E.. *IavapH  H.M., B ypam eB a 
I III A lliu m  x o ip iio  ([leHO.'IOKHCJlOTHblH COCTaB HeKOTOpb[X BHflOB paCTeHHH 
|M «  i Imhit'ti/iiera (K jiHM aKorrrepaJ. HtBecTHH HayMiio-TexHHMecKoro oSuiecTBa 
■ M M M  '  imiii i.i, 2013. N° 1 (40). C. 83-87.

» Ih \  IMII i . i  HAPLOPHYLLUM RAMOSISSIMUM W E D .  
CTPOEHHE PAM AM H^H HA  

\  \  I’luyjioisa, H.M. Bobakulov, N.J. Abdullaev. HXPB

I  H um  ra m a s is s im u m  Vved. (ceMencTBO R u ta c e a e )  -  nojiyKycTap- 
h«i i m u.no iici BHCToe pacTeHwe. PacTeT b CpeaHefi A 3hh , Ha necKax 

P i *• <i I ipnky 1 a m KapaKaanaKCKOM AP.
IlmpMhn iKi-jiLVH'BaHhi a/iKajiOHflbi Hafl3eMHofi Mac™ H a p lo p h y llu m
• itifipaiiHOH b Byxapckoi o 6jiacTH. Cbipbe 3iccTparHp0BaH0

........  Mi ury iu c im o ro  MeTaHoabHoro 3KCTDairra noayweHO 0,25%  (ot Beca
i .......imi cm ecu ajiKa.non.aoB. H3 cyMMbi ankanoH,qoB NieToaoM
II . il I 'liv lillo rp a ijlH H  H C HCn0JIb30BaHHC l pa3JIHHHbIX MeTOflOB 6bIJIM 

PIII.IC X ltllO /IH IlO Bbie OCHOBaHHH -  CKHMMHaHHH ( 1 ) ,  flHKTaMHHH 

\ ' mi (5), i jiiiKoiicpHH (4), 4-MeTOKCH-N-MeTH/ixHHOJiHH-2-OH (5), xan-
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j i a r m i  (6 ), a TatoK e n o B o e  o cH O B aH H e (7) c T .n .'i. 149°C ( a u e T o n  - rck ii^B  
n a 3 B a H i io e  pa.M aM H ijH H OM .

H 3 B e c r n b i e  a j iK a n o H a b i  (1-4) H a e H iH c jiH U H p o B a n b i H e iio c p c iC T B ti ii iM  I  
cpaBHeHHeM c aocTOBepubiMH o6 pariuaMH. 4-MeTOKCn-N-MeTH.ixHHonnn-2-on ifnl 
h  x a n jra T H H  ( 6 )  H aeH T H cJm n H p o B aH b i H e n o c p e a e T B e tiH b iM  cpa B H eH H eM  c n e K r p u  

i ib ix  a a H H b ix  ( Y d )  h  H K  c n e K T p b i) .

A.nKajiOHZii>i 4-M eTO K C H -N -M eT H :ixH iio.,iH H -2-oH  ( 5 )  h  xan.naTH H  (6 )  fti.i 

B b in e .ie n b i H3 H aplophyllum rcimosissimum  BnepBbie,
C T p \ K Typa H G B o ro  ajiKa.TOH.na p a M a \iM u n n a  y c T a n o B .ie n a  n a  o c h o b u ii  '  

H3VMeHHfl cn eK T p ajib H b ix  naH H bix (A M P  H  h  C -c n e K T p w ). a  t;i*  '  

3KcnepHM eHTOB DEPT h HETCOR.
O

o  

7
P a M a M H iiH H  (7) HBjm eTCH h o b h m  a n a M H u o M  h  BnepBbie BbiaeJieHo 

pacTeHHa.

B yXA ITHH  M i H A JI^E M H O fi MACTH H A P L O P H Y L L U M  
PED IC E LLA  TUM  

X.A. PacyjioBa. HXPB

Haplophyllum  pedicellatum  Bge. (ceMencTBO Rutaceae) -  TpaB»mic 
rycTo BOJiocHdoe pacTeHHe. PacieT  b C peanefi A 3hh (riaMHp-AjiTaii, Konem 
IIapana\iH 3). CeBepHOM HpaHe h  CeBepHOM AtjiraHHCTanc.

PacTeHHe Haplophyllum pedicellatum, n p o n 3pacTaK>mee b Cyp* 
aapbHHCKOM pernoHe Y36eKHCTaHa, hbjihctch naHoojiee HHTepecHbiM c to  
3peHHH coaepxcaHHH a.7KajiOHiiOB. H3 Haa3eMHofl nacTH pacreHHH c hciii 
30BaHHeM pa3;iHMHb!X MeTOflOB 6 bI.’IH BbiaeJieHbl 6 H3BeCTHblX OCHOBaillll 
CKHMMHaHHH, PJlHKOnepHH. aHKT3MHHH, 3B0KCHH. XanjTOHHH, riep(|>aMHH, Mil 

ocHOBBHHe neaHUHH h  ocuoBaHHe 1 c T.njT. 134-135°C  (u s a u e io H a ) .

H 3 B e c T H b ie  a ^ K a jiO H a b i 6 b ij iH  H aeH T H (j)H H H poB aH bi nenocpeacTRaii, 
cpaBHeHHeM c aocTOBepHbiMH o6pa3uaM H . C rpyK iypu  ajiK ajio n aa  iieanum iu 
y c T a H O B ^ e H a  Ha ocH O B aH H H  H 3yneH H Ji cneKTpajibHbix aaHHbix (HK-, Y(I>-. X 
’H h !3C -cn ein p b i).

Eyxanmi (1) hbjijjctch hobmm npoH3BoaHbiM
2-XHH0Ji0Ha h  B n ep B b ie  B b iaeJieH o H3 pacicH H a 

H aplophyllum  pedicellatum.
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( H i m  * MI’CX H.IX HiOXHHOjynHOB

\ III ( i i i i ; i « b ‘ , A.I>. IOcynoB", 1.3. VpyHGoeea’, A. X yaofi6 epflHeBa‘,
M. A^HM'iaa3, B .li B iiH orpaaosa6

“C a u l  y  6h x p b .

II luM llllIJlH IIO B blH  rC TepO U H K .I RXOUMT B CTpVKTVpy UejlOTO pfl.ia p aC T H T e jlb -

n i i '  ........ HMeiouiHX 3naHenHe ajih m cahuhhw . HeKoropbie ajiKajioHabi
lib  Ha>KHue 3H an eH ne . h o  b p a cTe H H e  BCTpeMaeTCH M H3e p H 0 M

i n r M la K H X  c jiv n a e B  B b ia e .ie im e  TO «ce  T p e S y e T  6 o jib u io fl r p v a .

I I "  i i i i m v  M H o r n e  jie K a p c rB e H iib ie  n p e n a p a Tb i n o n y H e H h i c n o M o u ib io

................I KOI l) C H IIT e3a HJIH XHMHMeCKOfi M 0flH(j)M K3UHH npH pO JJHblX CO eflH H eH H H .

i Miu'cTiiycT HecKOiibKo Merojiw nojiyneHHe H30XHH0JiHHa h ero npoH3-
"• 4111 I •

IlilMII HCCJieaOBaHbl B03M0>KHbie F1VTH CHHTe33 H30XHH0JlHH0BbIX IipOH3-
" ......... .. II.I OCHOBe OflHOOCHOBHbIX KHCJIOTbl H I’O M O BepSTpH JiaM H H a (3,4-
h im i Inin n ji-(|)en H ji3 TH Jia M H H a ).

I ' i IIk 11M H KOHJieHCaUH I 3MHHOB C OflHOOCHOBHblMH KHCJ10T3MH npOBOHHJlH n o

........... . liiiiiuiepa-HanHpaJibCKoro.
I M IUCIICHpVH, (})eHHJ13THJiaMHH C OJJHOOCHOBHblMH KHCJ10T3MH nOJIVHHJlH 

.........| mil lOXHHOJIHHOBbie n p O H 3B O flH b ie , 3 3 M e m e H H b ie  B n0J10>K eH H H - 1.

R ”  C 6 > C 8 , C 9, C , J ,  C 13

I Mb 11 ̂ i o f ip a jo M  HaMH o cy m ecT B jieH  CHHTe3 h  p a 3 p a 6 o T a H a  m c to u h k s

>>............I IIMHJIOB OflHO-OCHOBHblX KHCJTOT C p33J!HHHbIMH HHCJIOM aTOMOB

■  ................  '  . C 10, C 12, C h ) . C T p y iay p s nojryneHHbix BemecTB aoKa3aHa Ha
ii*.i>riii 1111 i.iiuibix HK-, rTMP- cneKTpbi h  B)KXA. A HHflHBHayajibHocTb h

................... peaKUHH npoBepojiH Ha OCHOBe TCX b CHCTeMe pa3jiHHHbix
1 1 11' ll'll HcnOJTb3VH B03MO)KHOCTH KOMnblOTCpHOTO np0rH 03H p0B aH H H

mi im  1 m i l  ;ik i h b iio c t k . o n p e a e J ie H b i PASS fljia cH H T e3H poB aH H bix B em ecT B .
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IZOXINOLIN XOSILAI ARINING S1NTEZI 
A.B. Yusupov", D.B. Tuxtayev", Z.E. Uriinboveva", A. Xudayberdiyevii1 

M. Alimova", V.I. Vinogradova11
"  S a m  D  U

I I :R  FA S  Y u n u so v  n o m id a g i O  's im lik  m o d d a la r i  k im y o s i  in is tilu ti  A H  i

Hozirgi paytda ko’plab izoxinolin qatori alkaloidlari sintez qilib olingwil 
juda katta miqdori o ’simlik m anbalaridan ajratib olingan. Shunga qaram;>*J 
ularning sintezi va ajratib olish, turli manbalarini topish tinim siz izlanislil* 
taqozo etadi. Bunga sabab ularning 28 xil guruhi bo "lib har bir guruh vak 
o ’ziga xos bir necha xil farmakalogik xususiyatlarga ega.

Biz O T g a n a y o tg a n  oddiy izoxiniolin qatori alkaloidlari ham bir m a  

ko’rinishga ega.

C O  C G  C O -

I II l!l
Izoxinolin 3 ,4 -d ig id ro iz o x in o lin  1 ,2 ,3 ,4 -te tra g id ro iz o x in u l

O ’sim liklarda ko’proq I vakili uchraydi II va III vakillari va uliiii 
xosilalari o ’sim liklarda kam miqdorda uchraydi. Lekin ularning sintez 
ko ’proq o ’rganilgan.

Zararli ta ’siri kam bo’lgan dorivor priparatlarni yaratish uchun aniq tu /i'i 
alkaloidlar asosida ularning boshqa analoglarini yoki modifikatsiyalarini 
qilib olish muhim aham iyatga ega. Bizning olib borayotgan sintez usullarimi# 
shunday m aqsadga ega. Quyida tetragirdoizoxinolin xosilalarining sintczigit
keltirilgan. Asosyiy boshlang’ich moddalar sifatida gomoveratrilamin ( I 
arom atik aldegidlarning vakillari olingan. K ondensatsiyalanish va sikli/ji 
reaksiyalari orqali 1,2,3,4-tetragidroizoxinolin xosilalari olindi.

Reaksivalar quydagi sxem ada olib borildi.
CHO

1 2 (a , 6 c.A.e) 3 4 (a,6 , c ,A .e ) ^
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H,CO

M,CO'
R,

4-a R,= H, R2= -OCH3, R3= -OCH3 , 4- H 
4-6 R,= H, R2= -OCH3 , R3= -OH, R4 — H 
4-c R,= H, R2= -OH, R3= -OCH3, R4= H 
4 -a  R,= H, R2 ,R3= -0CH 20 -, R4= Br

'Rj 4-e R,= Br, R2= -OH, R3= -OCH3, R4 = H

Mlinji.tn reaksiya mahsulotlarining struktura tuzilishiari IQ- va PMR- 
|  * 11 In 1 in>|;ili, lo/aligi va individualligi YuQX da har xil erituvchilar sistemasida 

latililiil' ImhiKIi . M axsulotlarning farmakalogik xususiyatlari o ’rganilmoqda.

•■■I It  1.1,ARIA A D EN O STEG IA  B R IQ  V ER  L'STK'I Q ISM I 
FLA V A N OID LA  R1 

\ M. K arim ov .D ok to ran l, N. A bdurazakova ., SH. R asulova. 
Talabalar.Nan.DU

III ii Minik (Scutellaria L.) -  ko 'kam aron o ’simligining dunyoda 350 turi 
1 mu Inn 32 tasi O 'zbekistondadir, xalq tabobatida epilepsiya, allergiya.
■ HI|kitoniya va boshqa kasalliklarida qoMlanilmoqda. Scutellaria L 

i| /rnul hirikmalariga flavonlar, flavanonlar, flavonol, fenilpropanoidlar, 
M liofliivonlar, biftavonlar va lignoflavonoidlar kiradi.

*1 nil ll.ii 111 adcnostegia Briq. O ’simligi 2012 yil may oyida Namangan 
Ih ia ll Ii '." I" ' rg ’on tumanida gullagan vaqtida terildi.

hi 111 fin o ’simlik yer ustki qismi etanol bilan uy haroratida ekstrek- 
^Imktlardan ctanol vaknumda hug’latildi i|olgan quyuq 

MAiillirildi \ a  kctma-kct pctrole} cfiri. xloroform, etiiatsetat, 
I '•trsksivalandi Ktilatsctat va butanol ftaksivalardan kolonkali 

-rqtli 1 I flavonoidlar ajretlldi Y d  i qt\tm dan quvidagi 
•*«. ■ •  lt«i «|f«(ildt

u .

OH

IMI  O O H  O

II, IM II,
■ , n. II H.-Oll
■ ■ .  I I  A . - i X H j

4 R,= R3=H, R*=OCH3 
7 R |=R3=OH, R2=H

*. ■ . II K , «CilcUA-Mc<6)
* I . i n H ,  H ; - < i l c U A ,  R j - H
• II k , I iUIIA.Rj-OCHj

OH 0

8 R = H
9 R = O C H ,
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n^ g o n j n  anipenin(2L  o roksilin  A  (1 ). Kvertsetin (7), g isp idu lin  (4), O j  
.arein  (5) v a  sku te llarin  (6 ). O roksilin_A , Kvertsetin S cu tellaria  adenosteg .»  Hi 
\ j r  ustk i q ism idan  birinchi m arta  a jra tild i.

A d a b iy o tla r
1 . S h a n g  X , H e  X . ,  H e  X . ,  L i  M „  Z h a n g  R „  F a n  P . ,  Z h a n g  0  J ia  Z . T h e  g e n u s  S c ^ W / , , ,  
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Y flK  547.972
<l> J1 A  B O  H  O  U J b l  S C U T E L L A  R I A  A  D E N O S T E G I A  B R I O  

©  A. M . KapHMOB1. iM .tl. t O j i a a m e a 1., 3 .X . E o th p o b
' H o M fy . , 2Cypzym cK U U  so c y o a p c n w e iin b iu  yH u ee p cu m em

C oB peM eH H bie  ^apM aK O .’iorHHecKM e H ccjieaoB aH H H  n o aT B ep aH Jin , 

3KCTpaKTbi h  HHflHBHflyjibHbie (jijiaBOHOHflhi pacTGHHft p o a a  S c u te l la r ia  L .

JIHH, 6 aiiKaj]eHH, b o to h h h , xp«3HH h a p .)  o 6 -naaatoT npoTHBoonyxo.icfl 
n p O T H B O B H p y C H b IM , r e n a T O n p O T e K T O p H  t I M ,  a H T H O K C H a a H T H b IM , npOTMBOIM I 

J I H ^ I b H b t M ,  n p O T H B O C y a o p O H C H b IM , a H T H 6 aK T C P H a JIb H b IM  H I ip O T H B O B H p y fl

CBOHCTBaMH [1-9].
H poaojiM caa HCCJieaoBaHHe 6nojiornM ecKM  aKTHBHbix tpeHOJibHbix 

HeHHti pacTeHHH p o a a  u u ic m h h k , HaMH n3VHeHbi juiaBOHOHAbi Haa3eMHofi 
KODHefi S c u te l la r ia  a d e n o s te g ia  B riq . (lUJieMHUK 3KeJie3HCTO->ieui> ti« 
n p o H sp acT a to m eu  Ha TeppH TopaH  y sG eK H -ran a . PaH ee H3 aaH H oro  p a c re u m  
B biaeneH bi x PH3HH, anureH H H , anHreHHH-7-0-rraoKo3ua, annreH H H -7-O -in* ' 
p -H H a. 6 a f tK a j ie H H , GaHKajiHH, 2 '-M e ro K C H X P M3HH, flH nw pocK yreiu iapeH H  If 
MHflHH), K ap T aM H aH H -7 -O -raro K y p o H H a , Jiw reoJiH H , jn o T e o j iH H - 7 - 0 - n i io |

CIIUI

pyfl t 

d
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Perkin Elm er Spectrum, yaejibHbie BpameiiHH oiipc;ie.iajin Ha Kpyr0B0\i no:inpn\ivi 
CM -3.

Cneicrphi U M P CHHMajiH na npn6ope B ruker A V A C E  A V 300 c pam 
MaCTOTOl 300 MPU. XHMHHeCKHe CflBHrH npHBejjeHbl B MHJUIHOHHMX ao.Tux l ‘ 
b 8-uiicajie. TeM nepaTypbi luiaBJieHHH onpe.ae.iH.iH Ha n p H o o p e  THiia ‘'B oelm r 
BH3ya,nbHbiM ycTpoftcTBOM PH M K  0.5.

T o h k o cjio h h v io  xpoMaTorpa<j)Hio (T C X ) npoBoziHJW Ha nnacTHHKax Sil 
U V -254. riHTHa 4>jiaBOHOHO/iOB npn  T C X  Ha6;iK>aafln b Y O  CBeTe, o6napyvKii 
o6pa6oT K oft nuacTHHOK napaviH aMMHaKa. 0 ,5%  cnnpTOBbiM pacTBopoM Na( 
1% pacTBopoM  BaHM.'IHHa B CepHOH KHCJIOTe. KojTOHOMHyiO XpOMaTOipill^ 
npoH oitm iH  lia  CH.'iHKare.ne MapKH KCK 100/160 m k m . D -rjiK )K 03y h D-rjiw 
poMonyK) KucjioTy o6napyvKHBa.HH m cto /io m  6ywa>KHOH xpoMaToipat})HH (I i 
No l l )  h cHCTewe n-G yTano.n-iiH pH aH H -Boaa (6:4:3). XpoM aTorpaM M bi onpi.i 
najiH k hcjim m  a[iM.'iHH(J)TajiaTOM c riocjieayiom H M  H arpeB anneM  b TeneHHe 3-5 
iiy i npM 9 0-100  C.

I la  ociioHaiiHH H3yHeiiHH cneKTpaJibHbix itaHHbix coeflHHenHfl oTHecem 
iipoHiBO/iiibiM  4>jiaBona. BeuiecTBO 7 -  k npoM3BOJiHOMy (J)naBOHOJia, a  coejw  
hhh 8 h 9  -  k np0H3B0AHbiM (JuiaBanoHa. Bbijje;ieH H bie 4>jiaBOHOH,abi HAem ™  
UHpoBa.iH ho  aaHiibiM XHMHMecKHX npeB pam eH H fi (KHC.ioTHbifl h me.no'ii 
r n a p o n n 3 ) ,  cneKTpa-ibHbix n ap a \ieT p o B , cpaBHeHHeM (Jih 3h ko- x h m h ' icci 
KOHCTaHT C JIHTepaTy pHbIM CBeaeHHHMH H HenOCpeaeTBeHHblM CpaBHeiUlv 
nOaJIHHHblMH o6p£l3UaMH.

113 KOpHefi BUHe.neHbl - XPH3HH, ariHreHHH, BOTOHHH, XpH3HH-7-MeTHJIII 
KypOHHa. 0p0KCHH03Ha, BOr0HO3H/l, (+ )-5 .2 l-flHI'HflpOKCH-6,6',7-TpHMeTOKl 
jiaBaHOH, (-)-5 ,2 '-aH rH fl p0KCH-6,6',7,8-TeTpaMeT0KCH<}>.naBaH0H.

O c 3KCHJ1HH A . KBepUeTHH, THCIlHiiyjlHH, BOTOHHH, XpH3HH-7-MeTHJIf 
KypOHHfl. Op0KCH,103HH, B0r0H03HZl, (+)-5,2'-ilHrHapOKCH-6,6',7-TpHMl.1i 
CH(J)^aBaHOH h (-)-5 ,2 '-aH rH /i- p0KCH-6,6',7,8-TeTpaMeT0KCH(j)^aBaH0H b i 
HHKe *e^e3HCTO-HeujyfiHOM oSHapyaceHbi BnepBbie.
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A n iin ita  ■, S . Wml> M Flavonoids in Scutellaria immaculata and S  ramosissima (La- 

h. .  i ->...1 il» ii liiuli>nical a c t iv i ty . ' / J Pharm  Pharm acol 2011 V ol.63. N it). Pn.1346-1357 
Ht t tn. I I , linim iu M , B udantsev A L Investigation  o f the flavonoid  com position  o f

4)nii( i/.in //C hem istry  o f  N atural C om pounds 1993. V ol. 29. Pp ! 33-! 34
> i im n <I>;t«inoii!ii lieKOTopux b h a o b  S cu te lla ria  k L agochilus ceM ellcT B o  L abia-

» ^ |« |» 111- ■ kmi.i xiim iiayK, TauiKeHr. 1993, 24 c 
i* I llll I HI II M lOjinamcB M J I  (fceHOjitHtie coeaitnenHsi pacTeHHH poaa Scutellaria L

- i|Miin mu tip iic im c  ii CBOHCTBa //X hm hs npiipoaHbix coeaenMH 2002. X>’4 C. 299- 
< JKS-107.

I  h i  h  " j k ; / k v k 4

m i l  '  I U l ’l A K A P l l l l l  P V T A H , rO C C H T A H , I E T A C A H  ZIOPH 
B O C H T A JlA P II .

"  »l* ‘I 'A  l.iioopraiiHK khm6 h h c th tv th  ojiHMJiapH Kyn fiHaaap aaBOMHaa
t .............  hi rii ijiiii H H H H r O eaepaa MeaMKo-6no^ornK HMMyHoaorHfl h h c th tv th ”

•>i> |>jiiik;iu (Pocchh HMMyHOJiorHfl h h c th ty th )  O H B  Ba rpw nnra  KapuiH 
mi ao p n  BOCHTajiapH apaTHiu Ba Hiiiaa6 MHKapmu ycTHfla t3 4K hko t 

•in m|-miii mum lopaaw.
I .i»|ui(i,iiiap OHB Ba y h h h t HHrH6HTopjiapHHH TeKiiiHpHiuaa KeHr 

« *......* ii*iii Ct VI SS xyjKafipa jiHHHaaapHaa, \aM aa T-aHM<j>o6jiacTc>Ha
■ H i i i ' j  ........i n u i u p i i a a  (Jjaoji p e n j iH K a u H H ra  y H p a f i a n r a H  O H B-1 n iT aM M H - HIV-

I■■ i| h |u -n c -u rraM M .n ap H aa  yT K aiH JiaH . C k p h h h h t  HaTHxcajrapH 6yiiH M a,
i . i *  . n  h i  I ly iu n a i i i iH H r  B H p y c jia p ra  K apuiH  a c y a a  lO K opn (JiaojuiHKica s r a n n r H

ii in I I 'p iiii ycHM JiHrHflaH  ajK paT iio  ojiH H raH  F e T a c a n  Ba aH o p  M eB acn

• i mu H i m  o j i m i r a J  I ly im T a H  6npH K M ajiapH H H H r 10 MKr/Mji K o m ie n  rp au H fl-

«|*« • ....... ii OH B-1 pen^HKauHSCHHH 80%  ra n a  nacaHTHpun. O jih 6
m M-kBiiipyRjiap naTH)KacHaa FlyHHTan Ba TeTacaH BHpycaapra KapuiH 

iimii| iiijiii i|iao/iJ7HK Kypcara6, acyaa nacT uhtotokchk xycycHHTH 6naaH
. |  I . 11 l>lll l| II

Im (mpiiKMajiap BHpycjiapra KapuiH (JjaoajinrH 6njiaH 6np KaTopaa, 
mii.1 iiiiu'p(|icpoH HHnyKijHH.iaLU xycycH nrara xaM sra  6ynn6, 6yHaa a-, p- 

him n|ii [Kiiijiup xochji 6yjiflH. flopn  BocHTacH cH({)aTHaa KyjiaaHHJiraHfla 
a)n^< ...... iiiiayKUHHJiaiiiH XHco6nra xaM yaapHHHr GnoaorHK (JiaoaaHrH opTH6

I ' ' HI
I.I II I.Ill IIIIIIKapH TOTVM yCHMaHTHHHHr ep yCTKH KHCMHaaH (PvTaH) Ba

■ ii *■ ............ . OnprjiapHaan (roccHTan) axcparaS oaHHraH noaH<j>eHoaaap
1 ipHtuira KapniHaHK K^pcaTHiu (JjaoaanrH xaM MatuyM Qynnn.

i r i '  ........|>* *iiiiMjiiipHiuiHiir 6yTyH ayne 6yftaa6 KeHr TapKaanmH HaTHwacHaa ep
mi.in I t in |i j | . V jO e K H C T o n a a  j c a  1 M aH . a x o a H H H H r  6y K a c a a jiH K  6 n a a H  

(iiR K c jia a w . By 3 c a  m y M yaM M O H H  x a j i  s t h i i i  a o J i3 a p 6 a H r H H H  

|. .  i i  . in  I'm i h h j i h k  B H p y c o n o r ^ a p  6 H J ia i: 6 H p r i in H K a a  K H JiH H raH  T a aK H K O T aap  

............................ . a a a o a a T  6 e p a H K H , TO TyM  y c H M J in rn  Ba r y i a  6 a p r a a p n a a H

........ . nojiHtJieHojjjiap TyrpnaaH-TyFpH BHpyaHuwa xycycHHTHra 3 ra

C .M .M a s j iH H O B , H .I  .A O a y /iJ ia a /K a H O B a  

yj/> 0 A  EuoopzanuK Kti\ie U H cm um ym u
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o V jih o  (l)aojiJiK K Jiapn o yfiH H a  33M0 n a B« H  ™ 6 6 H eTfla  H H T e ^ e p o H  m i. 

j io b h h  Ba B H p v c .'ia p ra  K a p m w iH K  K yp ca TV flH H  m t y a j v . m  » i r  K y .u ia .m  , 

A m h k c h h . 3oBnpaR-c. P e M 3 H T3flH H  k s 6 h Maiuxyp flo p n  Bocw TajiapisflaH

iH K Ka s r a - iH i  h  M a i.iV M  f y n m -
M a 3 K y p  Ta.iKHKOT H U iH .iap H  P o c c h h  T n 6 6 H e T  O a H J ia p  A K a a c s n J

n .H .M B aH O B C K H H  H O M H flarH  B upV C O JIO IH H  HJIMHH T3HKHK0T HHCTHTyTH.

C C B  B n p y c o jio rH s i h h c t h t v t h  Ba P e c u y 6 jin K a  Ila T a jro ro -a H O T O M H K  m .i |’ 

xoflH M .napH  6 HJiaH xaMKopjiHKfla o jih o  6 o p h jih 6 , OHB-1 ra  * a p u in  (jw' 
OHB-1 b r u  B H p y c  u rra M * H * a . r p H i in  H .i^ e K U M C H r a  K apn iH jiH K  K y p c 3 T H .ii  0  

Tax-n H 'i H iu n a p H  A(H3N2), (H 1N1) Ba B r p u n n  im K M iia p H iia  y r r a iH J W ii  

fiopn:irati Ta/iKHKOTjiap HaTirrfcacn.ua y m 6 y  6 H p H K M a jia p H H H r yprana h h t o io i  

Ba 3 (j«J)e K TH B  fl0 3 an ap H  a H H iyia H flH  x a M fla  y jia p H H H r  Te p a n e B TH K  h h / ilk i «

TOHHJlflH.
llv m iT a n , r e T a c a H ,  P v raH  Ba ro cc iiT aH in iH r B H p y c jiap ra  K apum

J _____ __ IK IT T q nilL 'n O n

%

O ia O J lJ IH K J I i ip n n i i

HawyHa TDso, MKr/MJi ED50, M Kr/Mn IS

1 riVHHTaH 58.5 1.9 31

2 T eTacaH 58.0 0.65 89

PyraH 64.0 0.026 2462

4 foCCHTaH 70.0 0.47 149
.V,,™,. Pv

B n p y c jiap ra  isapujrij.ri^ .v;  v — -—  T —
1'occHTaH xaMfla O H B ra  KapuiH (j>aoJUiHKKa s ra  6 yjiraH I'eTacan Ba IlyHHTaii 9 
BOCHTacHHH apaTHiu MaKcaflHfls flaBjraT OapM3K0i.es T ajia& iapnra Myi«< 
vjiapHHHr (j)H3HK-K!!MeBHH KaTTaJTHKjiapH 6 aTa(J)CHn ypraKHJWH, cum 
wa- :vHajiap TaHJiaHflH. UlyHHHW K, cyocTaHUHH.'iapHHHr 3 m6 Ph o to k ch k . 
ToreH HMMyHOTOKCHK Ba MyTareH xoccanapw y p ra .in jm 6 , oJiHHraH yarn  
acocHfla PyTaH, ToccHTaH. reTacaH  B3 nyHHTaH cy 6cT3 Hiinfi.'iapnra, CTii.j 
HaMVHanapHra B3  a o Ph uraw urapH ra BaicrwwaroiK OapMaKonea M a u i 
JIoflHxaJiapH pacMHfljiauiTHpHjTflH, y 3P C C B  f lo p n  BocHTajrapH Ba In 
TexHHKa CH(J)aTHHH H a 3opaT K,hjihiii Bouj EouiKapMacHra TatcflHM s th jia h  
flopH BOCHTajiapHra V sP  HHTejieKTyaj! MyflK AreHTJinrHHHH. 5 Ta iwr 
ojiHHflH OapMKyMHTa TOMOHHflaH PyTaH, ToccHTaH Ba reTacaH flopn n- 
jiapHHHHr KJiHHHKa cnHOBJiapHHH yTKa3Hin yny n  pyxcaT 6 ePHJIflH. P jm il 
BocHTacHHHHr k j ih h h k  cHHOBJiapH T T A  Y A L II T a f ie p n a m  K acjK M pao. I ■ 
k j ih h h k  uiK(J)oxoHacn, 2 -Pecn y 6 jiHKa KJIHHHK WHtJlOXOHajiapHfla MyBa^^.'KM) 

CHHOBflaH yT flH .
? t k h P  p e c n n p a T o p  B H p y c jw  h h ^ c k u h h  f lH a r n o s H  6 h j i 3 h  o r p H r a i i  »< 

j i a p A a  o j i h 6  o o p H J . r a . i  k j i h h h k  xaflK H K O T Jiap  H a T H w a c n n a  u iy  n a p c a  ■ 

G yjiflH K H , “ P y T a H  0 , 0 2 5 ”  T a 6 jieT K acH  r p H n n r a  K ap u iH  c a M s p s J M  (J ia o ju m  

6 yjTH 6  T e p a n e B T H K  c a M a p a f lo p j i n r  n r a  K y p a  T3H a x a p o p a T H H H H r  M y i .u  

UIVBH, HHTOKCHK3UH5. 6 eJirH JT aP H H H H r ( 6 0 LD OFP HFH, 6 0 IH aH JiaH H IH H , XOJU Mi 

f iy K C .^ u i H ,  KaTapaji B a J I O P - o p r a H J ia p n a r H  n j i . . , i r j i a H H i i i  6 e J irH J ia p n n H ii i  

j i h u i h  x a M f la  G o iu K a  a c o p a T J ia p H H H r  K3M 3H H inH ra o j i h 6  KejiflH.
P y TaH n p e n a p a T H  6 e M o p jia p  TOM OHHflaH a x u i h  Ka6yn  k ,h j t h h a h  Ba 5 m 

A 3 B0  K ypcH  f laB O M H fla  x e n  K aH fla fl n o v K y is i T a i e H p j i a p  K ysaT H JiM aflH  I J  

J ia p H H H r KJIHHHK X O Jia T H fa  B a  K O H H H H r 6 H0 KHMeBHH K3 T T ajlH K JiapH I 3 «'
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(E .h e lio s c o p ia  2 -O - r a .n . iQ H .i - 4 ,6 -B a ji0 H C M .i-p -U - r : i io K O 3 a  ( E .tu r k e s ta n ic a  lii
l ,3 - f l H r H jjp 0 a H r a J i J i0 H J i- 4 - B a j i0 H e a T - P - D - [  jiK )K 0 3 a  ( E .g lo m e ru la n s  P r o k h ) ,  1 1 1

0 -ra :i.Ii0H.'i-4,6-BaJi0HeHJi-p-D-rjiKjK03a (E .ja x a r ii-c a  P ro k h .) ,  1,2-fln-O -ra.i -4 
3,6-Baji0HeHJi-p-D-nnc>K03a ( E .lr io d o n la  P r o k h ) ,  1 -0-6HeraJi.no nti-2.4-Baju>iw 
P-D-rjiK)K03a ( E .K u d r ja s c h e v ii  P a z ij .) ,  l-0-ra.'i.ioH.n-2.4-BanoHeH.ri-3,6-i * 

rM ^ p o K C H U H fJ je n o H .T -p -D -r jK iK o s a  ( E .r o su la r is  A .T e o d ) ,  r e K c a r H j i p o K a l  

(})CH0Hji-6-(0-P-D-rjiKDK0iiHpaH03Ha0)- 2-(0-l-0-TpH-ra.nJioH n-P-D-rjuoK.< 
paH03Hfl)- iiH3 (J)HpH ( E .se q u ie r ia n a  N e c k .)  3 Kan;im h aHweiaH.an.

3 ^ jia ro T a H H H iw a p H H H r M ojie icy jijip  OFHp.iHKjiapH 6 5 2 0 B  c e p n a . iH  Q -l 

I .C - M S  A g i le n t  T e c h n o lo g ie s  (A K J U )  K ypH JiM acH fla. MaH(|)Hft HOH.nauiHiii m a J  

t h / m  a i iH K /ia n a H .

3 - ( ) - r a j i j i o i i j i - l ,2 - B a j io H e i i ^ - p - D - r ^ H ) K 0 3 a H H H r  L C - M S  Q -T O F  

c i iL’KTpoM CTpH/ta Maii(j)HH H o iu ia iu H ii] u iapoH T H fla  o .iH H raH  Macc-cneKTpov 
i|m  ii M cm aiiH M  M a\cy .noT .napH ,aa  m/z 80 1  r a  Tewr o y jir a H  co x aaa  MOjreKy^ap 
c iu i iu m i  k> »am ji;iH  (l-cxeM a). M o jie icy jiH p  h o h h h h t  m/z 6 4 8  Ba 153 h k k h .im  

M aii(|inH  H oii.iapra n a p 'ia .taH H iiiH , a j a 6 ,. t  M at.nyM O T jiapH ra  Kypa, y u if iy  6iip» 
iap K n fiH ;ia iH  n iK iK O ja  Ba rajuroHJi ry p y x  ypTacHflarn M ypaK K a6 3(}>np I 

y jH jm n iH  Ba ra ju io H Ji ry p y x . ax<pajiH 6 HHKKaH.nHrH.aaH aajio.naT 6 e p a f lH . m/z  M  

Teiir 6 y jir a H  h k k h ;i3 m h h  MaH(])HH h o h h h h f  KefiHHHajiHK m/z 4 6 9  h o h  (})parMeii 
riapH anaH H U iH  onpH K M a T apK H G naa  r;iK>K03a Ba BajiOHemi rypyx, y p ia c H  
M ypaK K a6 3(j)Hp 6o rn  y3 H JiraH .™ rH aaH  MatJiyMOT 6 ep aan . m/z 3 0 1  Ba 153 ra 
o y jir a H  MaHcfiHfl h o h  cHrHaJi.iapH Bajioen.n KHCJioTaHHHr craHaapT y c y /i  6M 

(fiparM eH TJiaH H U iH ra m o c  kc.hhG , i ju ia r  Ba rajui KHCJiOTajiapHra xoc 6V 
CHi H a jiiiap  X H C o 6 jiau aaH .

1-cxeMa. 3-0-raji.ioii.i-l,2-Ba.ioHeii.i-P-I)-r.TK)k'olaiiiun Macc-ciieK rp ja i ii

1-O -6iicra jiJi0H Ji-2 ,4 - ajioHeH i -p -D -r jiro K o ja m m r Macc- cn eK .^w iiJ  
953 ([M -H ]' r a  T e H r  6 y jiran  MOJieKyjiap H O H H H H r napHaJiaHHLUH HaTHHcacn.u 
6 49  Ba 305 r a  TeHr SyjiraH hkkhji3M hh h o h  cnrHajuiapH Ky3aTHjmH (2-cxcm j) 
3njraroTaiiHHH MOJieKyjracHflaH a h  rari.no h jt rypyxHHHr aacpanH6 h h k h u ih  ii 

HcacHfla Baji0HeHJi-rjiHDK03a Ba AHraJuiOHJi-HonaapHHHHr \o c h j i  6yjiraH jiii

r  1

I

(J)paiMeiiramiHcii
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in i.ii i'h'ihuh. m :  649 ra  3 ra  6 y.nran HKKHJiaMHii h o h  KeiiHHMa/iHK m 'z  469 ra
ii 11V ii on (J ip u iM C H T ra  napMa-iaHan ( B a n o H e m i KHMOia flHJiaKTOHH). CneKTp.ia 
i Ifi'J 153. 125 ra  TeHr S y n ran  hoh CHrHajijiapHHHHr HaMoeH Gy.iHuiH m/z

ii ii i iy ju  a i i  HKKHJiaMHH H O H H H H r ( jip a rv ie H T J ia p H  6 y j i h 6 ,  6 v  r a n , i  k h c jio -

i i  i   i i . n i ; i a p r  i i a p w a ia H H iu  f i y ^ n a p H r a  m o c  K e j i a « n .

DM no  n i l

«l m .  K l  l l n v .  I

mh  649(100% )

. ii mii. I-()-6iicrajiJion.ri-2,4-Bajioneii.ri-p-D-rjiK)KoiaHHHr Macc- 
CHeKTpaarn (pparMeHTamicicH

■ * im ii i 2,4-Haji0iieHJi-3,6-reKcariiflp0Kciiaii(J)eH0nji-p-D-r.iH)K03a Mscr
• I'H hi i n  :  1103 ra TeHr 6y.nraH MOJieKyjiap HOHHHHr h k rh tb  ({iparMeHTra: m / z  

mi M l in ii a (ly.iraH HOHJiapra napHanaHraHiiHrHHH Ky3aTnm mvmkhh (3- 
I i  l '\  hi i.iroTamiHHuarH mioK03a Ba rajrjr KiicjioTacH yp'iacH jjarn vypaKKa6 

Him iiiiiiiti y iHjiraHJwraaaH aajiojiaT Gepajiw. m / z  951 ra  3 ra  6 y;iraH 
»i i*|' nun KctiHimariHK m/z 649 Ba 301 ra TeHr GynraH (jjparM eirriiapra 
■i i.iim in CiieKTpjia m / z  469  ra  TeHr 6yjiraH h h tc h c h b  hoh  cnrHajiHHHHr 
im niiiiii m : 649  ra  TeHr 6y/iraH hkkhji3m hh h o h h h h f  napHanaHH6, BanoHeHJi 
*.'111111 U Mi 11.1/1116 MHKKaHJTHrHHH T" IflHiyiaHilH.
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i  H  M
h i  Ha »  «**•

M m '» 110.1(1$% )

r - «  m

- < K H >
MO OH IW W .

iW* 951 (100%)

(I^UH

in'*469 (10%)
**> U l  Hu ( «  HU Oil

ni/z 649 (9% )

3-cxenia. l-0-raji.i<>n.i-2,4-Ba.ioiieii.i-3,6-reKcariupoKciuii({ieHon.i-P-l)-i.jioKoiaiii 
M a c c -c n e K T p a a ri i (pparM eH iaiiH H C H

reKcamap0Kciifln<|)eH0iiji-6-(O-p-D-rjiioK0ni[paH03Hii0)-2-(O-l-O-i|i» 
rajui0M ji-p-D-r^ioK0HHpaH03Hii)-aii3rJ)i<piiHHHr Macc-crieKTp.ua m/z 

( [M -H J ) KV3aTHJiraH MOJieKVJiHp hoh  curHaiiH Tpnra/uionji-reKcarn;i|v»( 
aH^eHOHJi-flHrjiHKOSHfl 3JiJiaroTaHHHHra moc Kejiaxm (4 -cxeM a). CneKTp;n 
635 Ba 481 r a  TeHr 6 y jiraH  MaHt|)HH HKKHJiaMWH HOH^ap cHrHanHHHHr \ia- 
nw ni 3,iJiaroTaHHHHflarH reKcamapoKCHflHtfieHOHJi- r >pyx  Ba TpHrajijioHji-i _ 
TyTraH h k k h h h h  rjiK>K03a MOJieKyjiacM ypTacH /iarH  MypaKKa6 3(Jinp 6 o n i | 
y 3HiiraHflHrHaaH aajiojiaT  Gepann. KeiiHHMajiHK hkkhji3 mmh MaHtjiHH m f 
ra ju io H ^- Ba reK carF /ipoK C H am fieH O H ji-rypyxjiapiiH H r c r a n / ia p i  
fiyjiH 6ywHHa 4>parM eH Tjiapra GyjiHHflH.

!

napHa:i|



H (Ml
m/i JOI (20%)

\  \  «■» mte 42t (1%)

IMt
•i.'f |ft» (fc%)

............. ii i |i( ik i ii; iiiiJ ic H o ii.'i-6 -(0 -P -D -r .iK iK o iiiip a H 0 3 iiiio )-2 -(0 -l-0 -T p iira .i.n o ii.T -
|i Ii i !H.i.<>ii'i|iiiiiiiiH i ) tHKj)HpHiiHHi M acc-cneicTpaani ippai m f h  ram iiic ii

I • m i ii i |m  m i a^ji0nji-4-B aji0H eaT-p-D -rjiK )K 03aH H H r Macc-cneKTpnaa
• n o /  i |M  | | | )  co x aaa  MOJieKyjiap h o h  cn ina^H  KV3aTHJiaH (5-cxeMa). 
'•»»!•> •, nun hkkh acocHfi 4>parMeHTra napHauanH6 . y m 6y  h o h  napnana- 

m i iin i lupii m/z 669 h  321 coxajiapaa  h 3mo6h Qfnavi. By 3HJiaroTaH- 
“ w " M\|uiKK.if) «j)Hp SoFjiapHHHHr V3hjih6, TernuijiH n apna  HotiJiap- 

>i i iini.li na jiHrH^poflHrajinoHJi-rypyxH xochji 6 yjrraHjTHrHaaH aa jio jia r
I ■iHmi'minn hkkh/i3m hh HOHjrap xaM m/z 469 Ba 169 ra  TeHr G^JiraH

m te j;<  a  H .iji 'iii
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m/z 669 (100%)

^ a  n i nnHeaT-B-D-r.iioK03aHHHr Macc-cneKTp;iart S-cxeiua. l j -  aiirniptaiuan.noin-l-B a.ioH caT  p
(JiparMeHTaHHWCH

6  6»p«™ »»apK «K r 6 » o» ™ k

y„ap  a „ « P « H K » .  » l
(Jiao.i.-IHKVJ >tannrH a H m c ia n i i  . P  Ka n iu n  (baoJt.iH K JiapH  xeKinK

onhhran ««™ 6"P”K M 4!LoHeHfl-3,6-reKcar«flpoKCHHH(t.ei, 
raH.ua, yjiap  HHHflaH 1 - 0  ra ju i - ’ rm o ic c m  2 -0 -ra n iio n ji-4 ,6 -B a Jii

D , 5 - 0 — w  .
p-D -nuoK osa, 1 ,2 -ah -O  r a ^ io  ’ CaMapaJiH nH rn6 HTopjinK i.h
phk (J.aonnHKHH 4 . BMoHeHn-3 ,6 -reKcarHflpoKCHflH<J,eHo,
Mai»jiym ^ ™ J1. 4 i6 : BaJ10He„ ^ p - D - r n l0K03a k>koPh Tepan

" a  ^ p  - c r H r f o a n -  6 h P—  K axopnra k ^ - .
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143.0 (C-6 '), 167.0 (C-7'), 114.8 (C -l" ), 138.^ (C-2"), 134.6 (C-3"), 136.fi l< 
138.9 (C-5"), 111.0 (C-6 ”), 172.0 (C-7"). B p c  i y .T M a r c  k h c j i o t h o ™  n u | .  |  
o 6 p a3 V to T C H  n n o w m .  r e K c a in a p o K C H -a H < i!CHOHJ!tHa51; r a n j io B a j i  n  bu  ■m l I  
K H C .noT t:. A  b p e i y m . T a r e  n o c j ie . i O B a T e jn .H o r o  r i i f l p e j i v o a  o 6 n a p v 3 y  k i t c a  1  

r a ju i0 H .T - p - D - r . i i0 K 0 3 a ,  2 ,3 - re K c a rH a p o K C H -a n < |> e H O H J i- [3 -D - r ;i io i< o 3 a , 4,<i >{ 
H e H ji-p -D - r i iK )K 0 3 a .

1 .4 - a H - 0 - r a n j i o n j i - p - D - K c n . i o 3 a  (2)- Se.'ibiH a M o p ijn ib if l  n o p o iu o K .  I J  

183 °C ( c  p a 3 J io w :.) , y<t> - c n e K T p  (>.max, EtOH, h m ) :  214, 286. M K - c n e K i 

KBr, c m 1): 3500-3200 (OH), 2?35, 1495 (-CH-, -CH2), 1625, 1545,1510 I 
(Ar), 1270-1040 (=C -0-C ). n M P - c n e K T p  (200 M ru . M e2C 0 -d 6, 8 . M.a.)'- w ' i  
3.63 (1H, d, J= 1.4, Tu. Kcnji03a. 11-1 >, 3.32 (1H, m, J=2.1, Tu, K c n .i0 3 a .  H- 
(111 ni, J=7.7, Tu, KCHjiosa. 11-3), 3.30 (1H, m, J=2.0, In. KCHjiosa. H-4i 
(111 m. J= 8.5, I n, K c w n o s a .  H-5), 6.97, 7.02, 7.08, 7.09 (H. r a .x n o H .n - r p )  i l  
l3C (50 Ml n, M e2CO-d6, 8 , M.a.): K C H Ji03a: 93.6 (C -l). 70.9 (C-2). 61.6 (C- >
(C- ). 87.5 (C-5); raJiJioHJi. r p :  125.9 (C -l ), 110.9 (C-2), 143.8 (C-3), 136.0" 
145.8 (C-5). 110.9 (C-6 ). 167.0 (C-7). B p e 3 y jn > T a T e  k m c j i o t h o i o  rna |*B  
o f ip a iy io T C H  K C iu i0 3 a  h  r a j u io n a w  K H C Jio T a . A b  p e 3 y ;n ,T a T C  n o c j i e a o B a T c i w I

i H Jip o jiH  i a  o f ) i i a p y 3 y io  res t 1 - 0 - r a J iJ i0 H ji - |3 - D -K C H J i0 3 a ,  4 - O - r a .u iO H J i - p - D - K c n

T

HOBblfi TAHHHH, B bl^EJIEH H blft H3 EUPHORBIA ■
C A N E SC E N S L.

P. H. PaxiiMOB, lU.O.KaanpoBa2
I.Hncmumym ouoopzammecKOU x u m u u  AH PY3, TatuKeHm. V36eKiicnuiM 

E-mail: rahintov r n(a).mail.ru 
2. TaidKennicKUU Kojiuedjfc Dkohom uku  u hu3Heco, 7 tuuKCuni. y ivci<uc/w

V fa y n e H  n o ^ H ^ e n o .iM ib i i i  c o c i a B  p a c T e im a  Euphorbia canescens I 
H 3yneHH H  B b iacjreH bi BeuiecTBa. KOTOpbie H3BecTHbi no jiH T epaT ypiib iM  aaiim  

TaK>Ke 0 6 Hapy)KeH0  H0 B0 e coeanHeHHe. O ho n p e a c T a B J ia e T  c o 6 o h  - 

BemecTBo KopHHHeBoro uBeTa. T n j i  253-254 °C ( c pa3 Jio>K.), yflJ-cneicrp ( 
C 2H 5OH, hm) 225, 290. HK-cneicrp (, vmaK, KBr, c m -1) ;  3300-3400 (Oil), 
1610,1450 (Ar), 1320 (-C-OH), 1250, 1045 (-C-O-C), 10o0-1070 (C-O). 
1010 ( c a x a p H a a  HacTb). IlMP-cneKTp (200 M H i, 8 , aueTOH-d^. M.a.): 4.87 ( 
J= 8  Tu, rn iO K . H -l), 3.62 (1H, an , J= 8  Tu, 10, p j i i o k . H-2), 5.51 (1H, t , J I 
ra iO K  H-3), 5.34 (1H, t , J=10 Tu, hiiok H-4), 4.12 (1H, a a , J=7, 13 Tu, n i J  
5 ), 4.40 (2H, afl, J= 7, 13 Tu, t jiio k  H-6 ), 7.18, 7.15, 7.10, 7.04, 7.00 (H, rutf
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O a p ro H a  er-MOH O A )K  K opxonacM fla 6 n p  n e n a  HH.uiapaaH o v e n  ryn 
KO.iran rv a p o n  mhkm hahchhh  K aftia  HiiiJiam o y H ii'ia  KaTop hjim hh  Tai.;uiM 

opjiH 6 6opHJTflH, y jiap aaH ;
1. AM-80 6eH3wi6 aH ancpamun o.iunean (h.k-95)“C au de/nun <{>pcmtu»> 

3 .4 0  —cnupm  cj>paKifiiacu apanaiiiMacu oujuii aMcpamuw.
2. A II-80 6 eH3UHdaH a x p a m n 6  o.iunzan (h.k-95)°C jiu 6 eH3UH fppaKi/iiHi it« 

aifemoH,Memuji3miLiKemon 6 mcih a w p a m u w  ycy.nmpu m o p u  Hamimca 6 cp
By y c y ji HaTHwacHiia o j iH n r a H  M a x c y jio T H H  T a p K H 6 H fla rH  o c o n  

6pH K M a.-iapH H H  2 4 0 ± 2 0 bC  T C M n c p a T y p a a a  B a  1 8 0 -2 2 0  MM.cM.ycT. xaftiiaG i 
Ba <l)y 0 (})yp0 Ji-aueT 0 H cM OJiajiapn O A C K , © A C K -3 f l-4 0 .  jnoKCKfl cmojki i 
t v n iH JiH G  n a K  o j i h u i  y c T H f la  o j i h 6  S o p H J ir a H  H 3J ia n H u u i 3 p H H H r f la c T J ia 6 K ii I  

w a c u  cn (|)a iH fla  u iy H H  TSKHfljiaui j i o 3 h m k h .  ne(j)TH H  K aiiia  H in jia u ia a  x o c h j i  f l  

j i m  aii ry jip o ii  Ba accjianbT acocH fla  a p a n a m  C M O Ji& nspn  o j i h u i  m v m k h h j ih i  h  k | 

th j i j ih .  l»y o jih u i an  CMO-najiap a c o c u a a  Kappo3HHra KapuiH KyJiJiauvBHH ji,» 
uiwatKaJiap na c y B f la i i  xH M O fljiaBH H  M acT H K a o j i h u i  K y 3 fla  TyT H JiM O K fla. i I  
M axcyjioTJiap K y p H jiH iu  M a ie p H a J u ia p H  c n i j ia T H a a  H iU Ji3TH JiH iuH ,naH  K a r r a  i|j 

o jih u i Ky3JtaiiMoicna.

TK TPO BV TOK CV I T H T A H A T  
M.A AxMaaaJiweB

& epr$

C h h tc 3 TBT npoB O .iH T C H  b 4 x  r o p j i y i o  KO.n6e c u a 6 > K e H H o e  M exam vii 
M e m a jlK O fl, T epM O M eT pO M , o S p a T H b lM H  XOJIOflHJIbHHKOM. B KOJlSe 3 a r p ) l  

H e o 6 x o f lH M o e  k o jw h cc tb o  6 y T H J iO B o ro  c n n p i a  h  e r o  0 T r 0 H a ,  3aT eM  noaaio i ■  
6 a p 6 o T e p  aM M H aK  h  fl03H pyK > T  T eT p & xjiop H fl T H T ana ( n p H  B K ju o 4 eH H o ii Mem* 

uozwepKHBaH TeMMepaTypy He Bbime 100°C. llo c jie  H«RTpa;iH3auHH peaK «  
HVK) M a c c y  n o a a i o T  H a  d w jib T p .  O r n i b r p a T  TBT n o f la w T  BaK yyM O M  b  c f i J  |  
o n c y a a  o u  n o c ry u a e i  b  k o . t 6 v  o r r o H a  H3 6 b iT 0 H H 0 ro  G y T H Jio B o ro  cum  

r H f lp o ^ H 3 a  TBT. T eM nepaiypa  M a c c b i  npn  sto m  9 5 -1 15°C. B p e a K T o p e  a l  
p a 3 p H m e H H e  0,6Kr/cM 2, n a p b i  (iyTHJTOBoro c n n p T a  KOHfleHCHpyroTCfl b ic f l  
M eH H H K e. B M epH H K  fl0 3 H p y H 3T  flH C TH JlJIH pO B aH H yiO  BOfly H 6vTH JIO BblH  I  

3aT eM  3Ty c i n e c b  a o s H p y io T  b  K o n 6 y . Flocjie o K O H H a ie j ib i io f i  o t t o h k m  fl 

6y th .h o b o ro  c n n p T a  cMecb b  KOJiSe o x a a w n a i o T  a o  40° C  h u e p e M e u iH w  

kchjiojiom  (co J ib B e H T O M ). 1 Io jiy H e H H b if l  p a c T B o p  IITB (j)HJlbTpyiOT H H a il | 

b  c S o p H H K  f l j i a  n o c j i e a y i o m e H  pac<}>acoBK H . OcaaoK U B V O K H C b T H T aH a h  I 
aM M O H H H ) TaK/Ke H a u p a B Jia e ic a  Ha y K y n o p K y . H o u o JiH H Te jib H b iM  n o n o jK H u -» 

c |)aK T opoM  p a 3 p a 0 0 ia H H 0 H  h  o c b o c h h o h  T e x H O Jio -rH H ec K O H  cxe M W  h b jih  

h t o  n o j iy n a e M b iH  npoM O K V T O M H biii n p o flV K T  TBT, T aK ace H B JiaeT ca 

U pOH yK UH CH  -  OH HCIIO Jlb3ye TC H  B KaMCCTBe K a T3jTH3a T 0 p a  Iip H  CHHTCJ1' 

3 (|)HpHbIX 3 J ieK T p 0 H3 0 Jl»U H 0 H H blX  CMOJ1 ^  O TB epflH T ejlS l JiaK O BblX  nO K pblTH il.

TBT n o j i y H C H H o r o  Ha 0 C H 0 B e  cv. y u i n o r o  M a c j io  iip H M e H a J iH  b  k; 
k  a r  aJ i  h  3  a r o  p  a  u p n  3 T e p H (|)H K a u H H  a K p H J io B o r o  k h c j i o t w  c  H 3 0 -a M ii 

C n H p T 3 M H  flJTH n O Jiy H y H H M  H 3 0 -a M H JIO B O rO  3 (|> H p a  a K p H J IO B O ro  K H C JIO T aM H .
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3) PeaKUHH MvxHTHHHiir » o n o p o a  Kvpcan-HHH p H - 11.3-12,5 o? jih iuh  m 
,n n r n  Ba 3 PHCXBHH c H ^ a T H f la  C V C 6 c i .H p T .ia p H .ia u  4>oftfla.iaHHvu 3 a p > p  

aHHK.naKflH [ l j .  lO K o p n a a r H  h j . m h R T aflK H w rr T^ ‘
(J iv p c jiv p o - '.H H iir  kv6  K O iu m rH  t f y p t f r y p t H .  M H K aopH  ,0 - 3 0 /o  ) j a M t i

xaM caHOUT M m ctaw a  Hu n a m ™ iu r a  Hpowm 6yjiraH ty p ty p a J iH H ... I 
KOJWHra a c o e n a a .  92-99 .9% - ( f r y p f o 'poji acocH.ia o jiH H a C rra H  M °"0MeP 
r a  H H cG axaH  5-6 MapTa a p s o n  6yaraH , my OHJraH Gupra OAM  m o  ... j  
a c o c H ^ a  o . iH n r a H  n o m M e p s a M a w a j i a p ,  n o J iH M e p o e r o H J ia p  B a  h h l  

■a pKii6 iapHHHr (Jhohk B a  M exaH H K  K y p c a T ru M .- ia p H n a ii  k j k o P h  K y p c a T iH -i 

Ba khm iti M y x H T jia p r a  H H a a M .™ ™  k ) k o P h  Gy.iraH ® A C K -4 > y p 4 > y p o n - a i  . 

cMOJiacH apaTHJUiH .
4 > A C K  nojiHMep3aMa3KaHHHr x o ccaaapn

N»

2.

KypcaTrnHjiap

By t h j i h i u  a a p a a c a c H  MHa, 6 o c h u i ,

3i HJiiim nan ireacH aa_______
K aTTHKJiHrH K pH HHeji S y t iHHa. M i l a

V praHiia KOBHinKorjiHrH. k^hc/m________

TeM neparypara HHaaMJiHrH MapTeHc oyflH q a /C

3. C v b  iQTHiiiH. 24 coaTflan cy iir . %

6 .
7.

CvJii.diar khcjio  ra c tu a  4% , 30%  Ba 60%  
CwpKa KHCJiQTacH aa . 4%  Ba 30% ,

R.
9.
10 .

11.

X .io p n a  khcjio . acn;ia, 4%  Ba 30% ,
H a tp u fi HiiiKopHaa. 20% , 40%  Ba k o h i ;

HejiTb MaxcvJiQTJiapH B a ne(jiTbaa.
X aHBOHj.ap (frepManapH MyxHTHaa 

O O H flA JIA H H J ir  AH A M E H £ T H A P  

1 M  A AxM aaaimeB. «Hcc.neaoBaim e n p o u ecca  nonyweHHH (fcypifcypo.ii 
aucTOuoBoro cBH3yfo m ero  H3 Ky6oBb,x ocxaTKOB 4>yp4>ypo™ oro npoHSBoae 
« r Hapo.iH3Han H jiecoxHMHHecKa* n p 0 MbiuiJieHH0 CTb», M .,1992  r .  S .  l .c .m

Y flK  663 .532 .66 .083

3 -\B IIC H M O C T b  3 «Im6 E K T H B H O C T H  O H IIC T K H  K O P H E llJIO  
O T  K0 3 ®«6 im H E H T A  3A n O JIH E H llH  A H U A P A I A

X .C .H y p M y x a M e f lO B ,C .U I .A 6 f ly j iJ ia e B a ,
A .y .A 6 ay p ax iiM O Ba ,(T X T H ).A .IIl.A 6fly jiJiaeB

( K a S .M iiH  p y 3., B e f l .c n e u -T ) X 0 * H M e T 0 B a  B.K. K r j
B  n p o H 3 B o acT B e  n u m e B b .x  npoayK TO B  H3 K o p H en n o a o B  6o jib in :m  

n c p e p a S a ib iB a e M o r o  cbipbH  H aex  b  o t x o h h  h  b o c h o b h o m ^ b  n p o .i  

o h h c t k h .  B  CBH3H c  3 t , .m  n p o u e c c  o m h c tk h  K Jiy6H en w rp aeT  c y i $ L fB ein .w  

B 3 KOHOMHKe n p o M B o a c T B a  iiH iueB b ix  n p o a y ic ro B  h3 K o p H en a o a o B  
MOCTb cb ipbH  c o c ra B J in e T  o k o h o  75-85%  c e fie c ro H M O crH  B b .p a b a ™ , 

npoayK T O B  [1].
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1

Pftfc„l li.iHflllHC K0 3 (})(tHUH(jHTa,3 ^ojiHeHH 8 lpa6 0 Meft Kasiepbi . „ > i 

iiacrcneH b ohhctkh  caxapHOH CBeKJibi: 
a - U=53,2% ; b - U=68.9%;

♦ - P(P0= 1,4; ■ - P/P0= 2,0; A - P/P0= 2,5; *  - P/P0= 2,7.

3ano*HenHH annapaTa c i e n e n i ,  o h h c tk h  HecKOJTbKO CHHVKaeTCH. TaK, npn o n )  

TejibHOM aaBJieHHH P /P o = 2 ,7  h sano.meHHH annapaTa cbipbeM n a  18% (k,-« 
nojiynaeM  CTenenb o h h c tk h  caxapiiofi CBeKJibi S= 0,68, npH 3ariojmeHHH ii.if 
(kz= 0 ,2 5 ) cTeneHb o h h c tk h  S= 0 ,7 , npn  sanojmeHHH Ha 40%  (k z= 0 ,4 ) c u t  
OHHCTKH S = 0 ,65 , n p n  3 a n o n H e H H H  Ha 60%  (k z= 0 ,4) cTenenb o h h c tk h  S "j 
HaKOHeu n p n  nojiHofl 3a rp y 3Ke (100%  hjih  k z= l,0 ) ,  C0OTBeTCTBeHH0 - S ' 
B h jih o , c POCTOM KOSiMiHUHeHTa 3anojiHeHHH k z c 0,18 a o  1,0 crreneHb o 'iw l 
vMeHbuiHjiacb Ha 8% . AnajrorHHHbie pesyjibTaTbi nojrynpHbi n p n  P /P 0 - l  
H c x o f lH b ix  BJTa*HOCTHx caxapnofi cb ck jih  U = 60,4%  h 68,9% .

C pOCTOM BejlHHHHbl OTHOCHTejIbHOrO H36bITOHHOrO jaBJieHHfl 111
napa P/P0 noBtm iaerca ee TeM neparypa, npoHCXoaHT h h tc h c h b h o c  yBJiamn 
KoacHUbi h  SbicTpoe npoBapHBaiwe npHCTeHHoro cjioa. CoBM ecraoe ii«. 
TeM nepaTypw h xiaBjieHHH ocT poro  nap a  b h o c h t  cymecTBCiiHbm BRjiaji n 
aceHHe n p 0 HH0 CTHbix xapaKTepHCTHK kovkhum KopHenJioaa. Pa3nnua  b omj 
flaHHbix no OHHCTKe caxapHOH h KpaCHOH CBeKJI b tom , h to  c nOBbl-UieHHCM
1, CHHVKeHHe creneHH o h h c tk h  KpacHOH CBeKJibi cocraBJisieT ~ 6%. Ilo,>' 
H’e 3HaHHTejibHoe yMCHbineHHe creneHH o h h c tk h  c y BejiMHCHH€M sanoij 
an napaT a CbipbeM o 6 i.KCHJieTcn pe3KHM chhvkchhcm nopo3HOCTH i 
yBejiHHeHHeM noBepxHocTH KOHTaKTa Mewfly Kjiy6 H«MH, a c n p n 6 jiiweHMcM 
1 -  HenoflBHKHocTbK) CJIOJJ. AHaJiorHHHbie pesyjibiaTbi nojiyneHbi h n p n 1  
CTOJIOBOH CBeKJibi C HCXOflHOft BJiaWHOCTbKJ U =54,6-68,1%.

B u e jio M  CHHVKeHHe c re n e H H  o h h c t k h  K Jiy6neH  c p o c to m  ko34>(|)M"| 

3 anojiH eH H H  a n n a p a T a  He cym ecT B eH H O . OflHaKO, n p H  p a c n e r e  h  n p c e K iH jn  
OHH— H TejieH , ocH O B aH H bix H a npH H U H iie m iw  ’.eH H o ro  c6 poca flaBJiem m  

XOAHMO yHHTbiBaTb H esH aH H T ejibH oe CHHVKeHHe cT eneH H  o h h c t k h ,  - 

jieH H o e  p o c to m  k z.
JlHTepaTypa

1. K oBajieB  B .C ., B o p o h k o b  B .H . npoM biuu ieH H oe np0H 3B0acTB0 nponyK-TOB mi 4 
KapTO<}>eJisi — KweB: Y ptnK aft, 1987. -  80 c.
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n a p a c T a io m y w  nncHKv K o iu c u c a r a  cHapyvKH h T v p o y jiH inpyeT  noTOK i i

nocH Te.'w  b  K a H a n a x  [2],
H ccjieaoBaH H si np o B eaen b ! n p n  KOHaencauHH h h c tm x  napoB  3KCTpa: 

H o ro  6eH 3H iia h  ee  CMeceft c o a e p w a m n x  M H K poH acraubi r n p o ia , n a  ra a jiK .i
4 -x  HaKaTaHHbix rp y 6 a x  c  u iaroM  paciiuao-K cnH H  K oabncB bix k.iiiJ  

t /D = 0 ,25 -^0 ,44  h oTHQCHTenbHbiM anavieT poM  K oabueB bix k iiiw  

d /D =  3 ,88 -^0 ,94 . Mhcjio P eH H o ab aca  a a «  nap0ra30B 0H  cmcch  B apbH poB aiiocl

n p e a e a a x  R e = (0 ,l  1 -^2 )T 04.
H a  p n c .l  npH B eaenbi pe3yabTaTbi 3 KcnepHM eHTaabHbix n c c a c a o n *  

u p o u e c c a  ii.ienoH H oft K O iu eH cau m i n a p o ra so B o ft cMecH sKCTpaKmuiiij 
OCIUHlia C IlCKOHflCHCHpyeMblMH MHKpOHaCTMUaMH UipOTa Ha TJiaflKOH T[ I 
rp y fiu x  c  aH C K penio  pacnoaovKeHHbiMH KoabueBbiMH KaHaBKaMH.

K uk h h ju io , c  p o c to m  4 H caa  R e  3Ha4eHHe K0 3 (J)(J)nuHeHTa a  < 
y iie jin 'iH iiac rcH . I'aK, n p n  K OHueinpanH H TB epaoii <}>a3bi c = 0 %  (napbi^ |  

iK C rpaK U H oim oro 6 e ii3 m ia ), n a p a M e rp a x  rpyGbi d/D=0,91, ^  t /D _ 0 ; ^ l  
Re 7900 hm ccm  KO )4)(t>nuneiiT TCiuiooTnaMH a=4000, a  npH d/D -0,88, t/lJ l 

a  4950 B t/m : K, T.e. HHTeHCHBHOCTb TeiiJiooTJiaHH B03p0CJia Ha 2j.8% .
11 pH  M fleH TH H H bix y c jio B H H X , h o  n p H  K O H u eH T p au H H  T B e p a c i  j ) a 3 bi B I  

C = 5 %  B C JlH 4H H a K0 3 (})(J)HUHeHTa T e n j l0 0 T a a 4 H  COOTBeTCTBeHHO OflSl t /D - O .J

a= 5400  h  flJiH t/D=0,25 - a=6480 B t / m 2 K, T.e. H H T eH C H ^H K auH H  Tenaoo'^
COCTaBJlHCT 2 0 % .

C o n o c T a B ’ieHHe p n c . l a  h 6  n p n  BbiiueyKasaHHbix n a p a w e T p a x  n o K a iu j  

4TO n o  cpaB H eH HW  c K O H aeH cauH eH  4 h c tw x  n a p o B  3 KCTpaKUH0 HH0 r c  k J  
( c = 0 % )  n p n  K O H aencauH H  cM ecH  c  T B ep ao fi <}>a3ofi (c = 5 % ) h k tc h c m h ^  

T enjiooT fla4H  noBbiinaeTCH i ip n o . 'in u n c .iM iO  b 1,j - 1,j 5 p a 3 a .
3 t o  siBiiHeTCH c j ie a c T B H e M  T o r o ,  h t o  c  y M e H b iu e H n e M  u i a r a  p a c n o a o d  

K o a b u e B b i x  KaH aBO K  t/D  BOspacTaer nacTOTa c p u s a  Kaneab 0 6 p a 3 y w i i .  

K O H fle H c a T a . P o c t  H acT O T bi c p b iB a  Kanejib B e a e T  k  nocT O H H H O M y o 6 h o b . <  

T e n .a 0 0 6 M e n H 0 H n o B e p x n o c T H  h  HHTeHCH(])HKauHH u p o u e c c a  K O H fleH cauH M  

r a 3 0 B 0 H  c M e c H . C m i b  6 b iC T p o e  h  n a c T o e  o f in o B a e H H e  n o B e p x H o c T H  K O iia e ik l 

o 6 y c a o B a e n o  c n e n H tJ w K o ii  T e n a o o o M C H iio H  T p y 6 b i  b  » n a e  H c p e a y K i i l  

K O -T biiC B bix KaHaBOK c H a p y a c H  H n jiaB H O  o H e p H e H H b ix  a n a tJ ip a i 'M  B iiy T p n . I I  « 

H a H J iy H iu n e  p e 3y a b T a T b i h o  H iiT cu cH cJw K aa H H  T c n a o o o M e n a  n p n  K O H ae iw  

M H 0 r0 K 0 M n 0 H e H T H H x  n a p o r a s o B b i x  c M e c e f t  c  H C K O n a c H C H p y e v iu M  k o m iio h  

n o j r y ^ e n b i  n p n  t/D=0,25, T .e .  K o r a a  in n p H H a  B b in y io io c T H  h  B n a a n n b i  i J  
n o p s a K a  h  c o n 3 M e p n M U . M e p e a o B a H H e  H a a B H o ro  cyaceH H H  h  p a c iu n p e H H s  t d  

T p y 6 w  B e a e T  k  T \ p 6 y ^ n 3 a u n M  n o T O K a  b  n p n c r e H H o f i  o 6 a a c T H  h  Bcero i4  

x o n o a H o r o  T e n a o H o c H T e n a .  I la a B H O  0 4 e p 4 e H H w e  B b ic T y n w  B H y T p n  h  r i u |  

C H ap v JK H  T p y 6  n p H B o a a T  k  a n K B H a a n H H  3 a c T o f tH b ix  3 0 H  y  c t c h k h ,  x a p a n i  

a n a  r a a a K H X  T p y 6 .  C i e a o B a T e i i b H o .  c H n w a e T c a  T e M n e p a T y p a  c t c h k h ,  n a  k. 

n p o T e K a e T  n p o u e c c  n a e H 0 4 H ''M  K o n a e i ic a u H H  M H o ro K O M n o H eH T H o ft n a p '
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UM UM YEVRO PA H A M K O RL IK  TAVSIYALARI XALQARO I 111 
TA'LIM I NATIJALARINING U \ G  UNLASHTIRUVCHI OMII I

SIFATIDA  
S.Saidaliyev, Yu.Hakimbekova, NamDU

D avrim iz globallashuv jarayonining kuchayichi bilan x a ra k ln f l  
(iloballashuvning xususiyatlaridan biri fuqarolarning chet tillarni o 'rg ;u l 
bo 'lgan talab va ehtiyojlarining ortib borishi va davlatning bu ehtiyojni qm 1 

bilan bog 'liq  bo 'lgan shart-sharoitlarni yaratishga amaliy yordamidir. 
tashqari fuqarolarning turli mam lakatlarda ta lim olish imkoniyall 
kcngayishidir. Bugungi kunda yoshlar turli m am lakatlarda o 'qishni davom t 
im koniyatlariga egadirlar. M am lakatim iz yoshlari yaiatilgan bu imkoni);ulj 
unumli foydalanmoqdalar. Biroq chet ellarda ta lim olgan yoshlar o qishni 
o 'zg a  m am lakat diplomini olgandan so lig, bu diplomni hukumat konn 
huzurida nastirifikatsiyadan o 'tkazishga ehtiyojm and bo Imoqdalar. Chunki 
jaroyonidagi reja, o rganilgan fanlar va ular bo yicha tuzilgan d,i 
m am lakatim izdagidan farq qiladi.

Ushbu masalani ijobiy hal qilish yo 'llaridan biri chet til ta'limiiil 
o'rganish, o'rgatish va baholasli bo yicha umumyevropa hamW 
tavsivalari” (Tavsiyalar) asosida tashkil qilish va am alga oshirishdir.

T av siy a la r o 'quv  rejalari, ta 'lim  standartlari, o 'quv  qo'llanm alari t 
va test sinovlarini tashkillash va o 'tkazish  uchun asos vazifasini bajaradi I 
xujjatda tildan aloqa vositasi sitatida foydalana oladigan bo lish uchun 
bilim, ko ’nikm a va malakalar egallanishi lozimligi haqida ko rsatmalar beril

Tavsiyalar o 'qituvchilar, m alaka oshiruvchilar, qo 'llanm a va I 
m ualliflari, ta 'lim  standartlari ijodkorlari, til o ’rganish va o 'rgatish  masalalai 
shug 'u llanadigan m utaxassislar uchun m o'ljallangan.

Unda:
- til o 'rganishning umum iy darajasi,
- tildan foydalanish im koniyatlari,
- um um iy va kom m unikativ kom petensiya (layoqat) bosqichlari,
- ko 'p tillilik  kompetensiyasini rivojlantirish masalalari,
- til o 'rgan ish  jarayonidagi m uloqatga oid topshiriqlarning o mi va ro
- ta 'lim  standartlarini tayyorlash borasida ko'rsatm alar,
- reyting sinovlari, ularning turlari, shakllari, tayyorlash va o'tkazish 

belgilab b :ilgan.
Tavsiyalar barcha tillarni o 'rgan ish  va o 'rgatish  jarayoniga tadbiifl 

uchun m o'ljailangan.

1
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- o 'rg a n u v ch ila r  o 'z la ri belg ilagan  real va m aqsad larn i ta ’m inlovchi ta.Hj 

belgilash;
- o 'q u v  m ateria llarin i tan lash , tasn iflash  \ a  taqdim  etish ,
- o 'z f a o l iv a t i  na tijalarin i baho lashn i ta ’m in lovch i tadb irlarn i belgilash

U shbu  tavsiy a lar asosida har b ir m am lakat o 'z  ta 'lim  standartlarin i \ 
va uni am alda  tadb iq  qilishi turli m am lakatla r o 'q u v  yurtlari o  rtasida  h;im|j 
a loqalari o 'rn a tish n i oson lash tirad i v a  til o 'rg a n ish  va  o 'rg a tish g a  o id  b a rc lu  r 
talab  va na tija larn i o 'z a ro  tan o lish  im koniyatlarin i kengavtiradi.

Shu b ilan  b irga  standart ta 'lim n in g  dem okra tlashuv i prinsiplarig:. 
lanishi, ch e t til ta 'lim i b ilan b o g 'l iq  bo lgan  barcha fan larn ing  zam onaviy 
tadq iqo tlari natijalarin i, xalqaro  m iqyosda  ta ’lim standartlarin i tayj 
borasidag i ilg ’or tajribalarn i h iso b g a  o lish i, chet tillarn i o 'rg a n ish  va  o ij| 
borasida m avjud  b o 'lg an  eng so nggi v a  sam arali na tija  berayotgan  ni 
xususan  m adan iyatla raro  m uloqo t tam oyillari asosida  tayyorrlan ish i lozim.

Shuni ham  unutm aslik  kerakki, standart o 'z id a  m illiy va  m adaniv 
xoslik  v a  chet til ta 'lim in in g  ijtim o iy -m adan iy  tark ib iy  q ism larin i o 'z id a  j I 
aks e ttirish i zarur. U nda  m azm uniy -m azu iy , lisoniy, ijtim oiy-m adan 
m adan iyatla raro  m unosabatlarga  o id  ta lab la r qam rab o lin ish i kerak.

Y uqoridag ilarn i h isobga  o lish  m am lakatlar o rtasida  ta lim It I 
borasidagi ham korlikn i yanada yu k sa ltirish  uchun xizm at q iladi.

Adabiyot:
1. T rim ,J . N orth ,B . C oste,D . G em einsam er eu ro pae ischer R eferenzrahm oij 

Sprachen: lem en , lehren und  beurte ilen . 2001. M uenchen . L angenscheid t.
2. G lab o n ia t.M . M ueller.M . R usch .P . Schm itz,H . W ertenschlag .L  

D eutsch . 2002. M uenchen . L angenscheid t.

B J IH flH H E  < T A K T O PO B  H A  C H H T E T H H E C K Y IO  A K 'T U B H O ( \
H H B E P T A 3 E I 

fl .f lE X K A H O B . H a M r y
BonbuiHHCTBO r« f lp o j ia 3  (H H B epT a3a, jiH n a 3 a  h  a  p .)  b o p ra iw  

c p e j ia x  h j i h  >Ke b c p e a a x  p a s a e j i a  (Jiaa n p o « B .i;n o  r c b o h  TpaHC<}sepa3Hbie cm 

YCJIOBKS, KOTOpbie OHH BCTpeHalOT B n p H p O fle , HBAHlOTCa Win 

H e e c T e c T B e H H b i M H ,  H 3-3a Hero h x  T p a H C ( j j e p a 3 H b i e  c b o h c iB a  He n p o m i 

ITOJ1HO. Il03T0My, H3VHeHHe HX nOBCiie'IHH B pa3JIHHHbIX OpraHHHeCKHX
o n e H b  a K T y a j r b H O ,  h t o  m o t k c t  r i o M o n b  h m  H a f t T H  c B o e  n p H M e H e H H e  b  i.i 

B a H H b i x  o T p a c u s x  HapoaHoro x o 3 5 i H C T B a .

0 6 m e H 3 B e c T H O , h t o  H a  n p o H B n e H w e  K a ia iiH T v m e c K O fi a K iu  

(JjepM eH TO B b : i h » k ) t  c n e a y io iU H e  c f ia K T o p u : p H ,  T e M n e p a T y p a ,  B peM H  h h k \  

K O H uenT pau ,H H  c y S c T p a x a  h  ( j i e p M e ir r a .  r i0 3 T 0 M y  b c n e a y i o u i H x  i 

HCCJiexiOBaHO b j i h h h h c  a r a x  <J)aKTopoB H a  C H H ie iH H ecK y K ) aKTHBHOCTb <})cp* 

n PH HccJieflOBaHHH pH -onT H M V M O B  H H B e p x a3 b i b  K a n e c T B e  cy< 

npH M eH H JiH  H3 o 6 yT H JioB b iH  c i iH p T  ( 5 %  0 6 .)  b  c p e a e ,  c o f l e p x c a m e f i  2(1 

T O H H T pH Jia h  10% c a x a p o 3 b i ,  b  a n a n a s o H e  p H  o t  4,0 a o  7,0. 3 K c n e p H M e m  

nOKa3MBaK)T, HTO OTITHMyM p H  ^CHCTBH« HHBCpTa3bI H3X0J1
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n aB O M H H jin rH H H  84-87% r a  o i i m p a f l H .  M hhhhh t v t k h p  rw io K C H fl x o j i a m *  

n p e r i a p a T j i a p  K o n ^ a r H  MflA m w k s o p h h h  28,23.23%  r a n a  K a M a fu n p z iH . ( i  
KT tp e p \ ie H T J ia p H  m h k a o p h h h  19, 16,18% r a  B a  39,36,38%  r a  m o c  p a *  

H a 3 o p a T  r y p y x n r a  H H c 6 aT aH  o u iH p f lH . Mhh TyKHMa-iapmia s e a  6 y Kypcami1 

M flA M H K flopH  30, 20, 22% r a n a  K aM aH U H , CO fl B a KT (J iep M eH T jiap H  (Jiau ‘ 
3 c a  14, 29, 13% r a  B a  77, 8 6 . 15% r a  o i u a h .

ll.IyH.qafi kh jih 6 , vfiKy apTepua okkjikm hhch 6 HJiaH HaKMpmiraH Jtk h p I 
i'h iiokchh xojraTHfla TepaiiHJi MawiVM 6 yjiraH K aBepran Ba KarauHH 
n p c n a p a T J ia p H f la H  K ,o JiH iu M aK aH raH  a i iT H rH n o K c a H T  B a aH TH O K CH flaH T tj ia o j i  u 

naMoeH KHJiaH.

K IM Y O  FA N IN I O ’Q IT IS H D A  Y AN GI T E X N O L O G IK  
I Sl l.l.A R M N W  O ’RNI 

U .M .N orquIov, E .A .R o 'zivv. Sam D U  
Hozirgi davrda ta’limdagi innovatsion jarayonlarda, ta ’lim tizimi ol» 

m uam niolarni hal etish uchun o ’quvchilarning yangi axborotlardan J 
foydalanish va o 'zlashtirgan bilimlarni mustaqil baholashi, mustaqil va I  
tlkrlash qobiliyatlarni shakllantirish lozim. Shuning uchun ham, 
muassasalarining o ’quv-tarbiyaviy faoliyatida zamonaviy o ’qitish usulli 
interfaol usullar, innovatsion texnologiyalarining o ’rni va ahamiyati beq; 
Yangi pedagogik texnologiya va ularning pedagog m utaxassislar tayyoil 
qo’llanishiga oid maxsus bilimlar, pedagogik tajriba o ’quvchilarning bilil 
yetuk m alakaga ega bo 'lishlarini ta ’m inlaydi. Yangi aviodni kam ol topishid.i 
darsliklarni, zamonaviy pedagogik va axborot texnologiyalar.ni o ’z vaqtidii 
chiqishi va  joriy etishni ta 'm inlanishi juda  muhim ro’l o ’ynaydi. Zanu 
pedagogik texnologiyalar qo’llanilgan m a’ruzalar, m ashg’ulotlarning mai 
lalabalar egallayotgan bilim lar o ’zlari qidirib topishlariga mustaqil o ’rganil' 
qilishlariga o ’zlari mustaqil xulosalar chiqarishlariga qaratilgan. O qituv 
jarayonda shaxs va jam iyatning rivojlanishi, shakllanishi. bilim olish va U 
lanishiga sharoit yaratadi, shu bilan bir qatorda. boshqaruvchilik, tashkilnl 
vo ’naltiruvchilik vazifasini bajaradi. Hozirgi paytda bizga qachon ko rsai 
qo’llanm alar, darsliklar kelar ekan deb kutish davri o ’tdi, y a ’ni har bir oliy d 
o ’z m uam m osini o ’zi yechishi, o ’zini har tom onlam a ta ’m inlashi uchun 
im koniyatlarini ishga solishi. milliy dastur rejalarini bosqichm a — bosqich |  
oshirishi zarur. M illiy dasturning eng asosiy vazifalaridan biri jahon sli 
talablariga javob  beradigan raqobatbardosh m utaxassis kadrlarni tayyorli 
R espublikam izdagi oliy o ’quv yurtlarini tugatayotgan m utaxassisni salohiyl 
oliy o ’quv yurtida o ’quv -  tarbiya jarayoni tashkil etishiga, o ’quv jar.n 
m oddiy iexn il va axborot bazasiga, yuqori m alakali '"adrlar bilan ii 
langanligiga, sifatli o ’quv — uslubiy darsliklar va ilmiy adabiyotlar hamda ill 
m ateriallar bilan ta ’m inlanganligiga ko’p jihatdan bog’liqdir. Buyuk 
D .I.M endeleyev o ’z  davrida « 0 ’qituvchiga bo’lgan ishonch har qanday 
asosini tashkil qiladi» degan edi. Hozirgi davrda o ’qituvchi bir vaqtning I
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Nitrat kislota

Fizikaviv
xossas i

Kimyoviy
xossalari

Suvsiz  n itra t k is lo ta  rangsiz  suyuqiik .
saq lan ish  jarayon ida  sarg  ayadi,
t = . 4 1 ,6  °C, tq=82,6°C, suv bilan ch ek siz  aralasl
E rilm ada  kuchli k islo ta . kuchli o k sid lo v ch i----------

E°=+l,25v 
E°=+l l,2v  
E°= +0,96v 
E°=+0,94v 
E°=+0.87v 
E°=+0,80v 
E°=+0,86v

H N 0 3 o’ziga xos xususiyati:
2 N 0 3 + 10e - + 12H+ = N 2+ 6 H ;0  
2 N 0 3 + 8e + 10HT = N20  + 5H20  
NO3' + 3e * 4H+ = NO + 2H20  
N 0 3 + 2 e  + 3H+= HNO2+ H 20  
NO; + 8e + 10H+ = NH4+ + 3H20  
N 0 3‘ + e-+ 2VC = N O , + H20  
NO3' + e + H20  = N 0 2 + 20H'
Li-Rb-K-Cs-Ba-Ca-Na-M g-AI-Zii-Cr-Fe-Sn-Pb-(H|

Cu-Hg-Ag-Pt-Au
Ba’zi metallarni passivlashtiradi:
Au va Pt metallari zar suvida erivdi:
Au + HNO3 + 3HC1 = AuCl3 + NO + 2H20  
Boshqa kislotalarga o ’xshashligi 
HNO 3 <» H+ + N O j'
2 H N O 3 + M gO = M g (N 0 3)2 + H20
MgO + 2H+ = M g2+ + H 20
3 H N 0 3 +  A l(OH), = A 1(N03) 3 + 3H20
3H+ + Al(OH), = A l3+ + 3H20
2 H NO 3 + C aC 0 3 =  C a(N 0 3) 2 + C 0 2 + H20
2H+ + C aC 0 3 = C a2+ + C 0 2 + H 20
M e ta lm a s la r  b ila n  t a ’s i r i :
5 H NO 3 + 3P + 2H20  = 3 H 3PO 4 +  5NO 
6 H N 0 3(W )+S=H2S 0 4+ 6 N 0 2 +2H20  
4 H N 03(S)+3C = 3 C 0 2 +4NO + 2H20  
H N 0 3 tuzlari -  nitratlar, kristallaik moddalar 
suvda yaxshi eriydi
Nitratlarning qizdirishga munosabatlari:

M g g a c h a -----------  M e NO 2

M e+x(N 0 3 )x M g - C u  g ach a -— M e O + N Q 2

I

m

:

Cu dan key in— Me + N 0 2

ITAPOcDASHA* K ATAJIHTimECKAfl rHJl,PATAli,HH AU.ETH.lll
H .H .® a ii3yjuiaeB ,. JJ .X .O h h tio b . C aM TY  

r i o w H e H H e  a u e T O H a  m  a u e T H .u e r a  b  oflny 4>a3y nyTeM n pony cm 
c M ecH  a u e T H U C H a c b o a h h o m  n a p o M  n a n  K a T a jm s a ro p a M H  n p n  . u c o k o h  ", 

n a r y p e  n e c o M H e H H O  n p e a c r a B J ia e T  3 H a4H  re jib H L iR  n p a K T H H e c K u ft h  t

HecKHH H H T e p e c . T C x H o jio rH fl _ 3T0 oflHH M3 cnocofioB nojiyveHHS Han 

JlH 3aTO POB OCHOM HHHfl H a CHHTC3C H3 KOJHIOHflHHX HaCTHU H e O p P a H H - K ,*
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Ha OCHOBe KHHeTHiecKoro vpaBneHHe ocymecTBJiena o u t i i m i i h  
n p o n ecca  CHHTesa auexoHa hs aueTHJiena: T  =  425°C ; Vc „ = 60 ji/nac: j 

440 r. n pw  onTHManbHMX vcjiobhhx nojiyMeH aueTOH c bhxoziom  86,4 I  
KOHBepcHH aueTHJiena 94.8 %.

F E T E  P O  P  E H  H O -K  A T  A J I H T I I 4  E C  K H f t  C I 1 H T E I 

B H H H JIA U E T A T A  I B  A U E T H JIE H A
H .II .tD a in y ju iae B . C a iv iry

B CBH3H C IUHpOKOft npHMeHHMOCTbK) H paCIipOCTpaHgHHOCTblO II I  
MbiiujieHHOCTH BHHHjiaueTaTa. n e p ea  coBpeMeHHofi xhm hhcckoR n p o M i.ii^  
iiocTbio c to h t  3aaaHa pa3pa6oTaTb MeToabi h nyTH HHTeHCH(|)HKauHH no:i\ 1 • I  
BHHHjiaueTaTa, yjiymueHHSi KanecTBa npoayKTa. VMeHbiueHHfl 3aTpai iV 
lipOHJBOflCTBO [I] , XIJIH nOJiyHeHHH BHHH.iaUCTaTa HCnOJIb3yiOT /IBa OCHl • 
MCToaa c ro  n o j., 4chhh: oKHCJieHHeM ?THjreHa b npncvTCTBHH yKcycHoii K iiifl 
h h i  au cm .'ien a  h vkcvchoR  KHCJIOTbl. ConoeraBJiHH noica3aTeJiH 3THX npou4 
m oam o cjie jiari. BbiBOfl, h to  aueTHJieHOBbiii MeToa HBJweTCH HaH6ojiee 
MH'IIIbIM H j-  ja  6o.TbIIIHX THCpreTHHeCKHX H KallHTajlbHblX 3aTpaTaX OTHOCHI K
3THJicHOBoro cnocoGa.

H p o u ecc  napo(})a3Horo KaTajiH ih hccko i o  CHHTesa bh h h Jiauei u i| 
au eT H JieH a npoBOAflT b npHcyTCTBHH a q e T a T a  u m ix a  H a aKTHBHp0BaHH0M 

npH TeM nepaTypax 170-230°C , MOJibHbix OTHOiiieHHSx aueTHjieH: yK.- 
KHCJiOTa o t  2:1 flo 10:1 h flaBJieHHHX, 6jih3khx k aTMOc(j)epHOMy. MacTHHiH 
n ojinaa 3aMeHa aueTaTa HHHKa aneTaTOM Ka/iMHS n03B0jmeT yBe* 
aKTHBnocTb KaTajiHsaTopa [2].

BaiKHbIM (JjaiCTOpOM BJIHfllOLUHM Ha BblXOfl BHHHjiaueTaTa HBJlHeTCH a 
KaTanH3aTopa h cnocoo ero npHroTOBjieHHH [3]. B cb«3h c sthm, npe;id 
HHTepec HccjieaoBaHHe npouecca nonvMeHHH BHHHjiaueTaTa aueBiJiHpod 
aueTHJieHa b hphcvtctbhh HaHOKaTaJiH3aTOpa cocTaBa xZ nO  * >C dO  * j

KaTajiH 3aTop cocT aB a xZ.nO * yC dO  * r Z r 0 2 CHHTe3HpoBajiH 30'i< 
MeroaoM. Una  3ojib-rejib cHHTe3a HaHopa3.vtepHbix H acrau  h c iio jii • 
B o ao p a cT B o p H M b ie  c o j ih  M eTajuiOB (C H 3C O O )2Z n, C d (C H 3C O O )2 h  (C H 30  i 
HeoGxoflHM bie paccH H T aH H bie M OJibHbie KOJiHHecTBa peareH T O B  pacTRnpi 

6H aH C T H JiJiH poB anH ofi Boae h  flo6aBJiHJiH k  h h m  re j ie o 6 p a 3 y io m H e  a t 

3THJieHrJIHK0Jlb H JIHMOHHyiO KHCJIOTy MOJIbHOH COOTHOUieHHeM 4 :1 . 

nepeMeuiHBaiiH cm cch  npH  80°C, n p n  st o m  o 6 p a3 y erca  nojiHMepHbifi rejii. 
occDKneHMe rejib  0 Taeji«jicH o t  pacTBopa, npoMbiBaJicH 6 HaHCiHJUinpo« 
b o jh o h  h  B b icy u iH B a n c fl b B aK yyM e.

TepNfoo6 pa 6 oTKy noJiyneHHbix o6pa3UOB npoBOUHJiH b Him 
TeM nepaiyp 4 00-1000°C  b B03ayuiH0fi aTMOC(})epe Ha npoTHJKeHHH 2-4 Hacm

PeHTreHorpatjiHHecKHe HccjieaoBaHHH <})a30Boro cocTaBa KaTajm 
npoBOflHJiH Ha aHC^par-OMeTpe flP O H -3 M  (C h K q — H3yneHHe r  rpa<jin 
MOHOXpOMaTOpOM Ha flH(j)parHpOBaHHOM H3JlVHeHHH).

AHajiH3 HcxoflHbix pemecTB h npoayK T O B  peaKUHH CHHTe3a bhhh.ik 
npoBojjHJiH MeToaoM ra305KHflK0CTH0ft xpoMaTorpatJweH. B pe3yjitTaTe m
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^Ht .,,1,11 ii i i |n i ; iy K T a x  peaK U H H , K p o w e  B H H H jia u e T a T a , o 6 H a p y » c e H b i s t h j i h a c h -  

|M M >  II i i iic  i o n .  V K cycH biH  a j ib f le rH f l ,  KpoTO HO BbiH  a j ib f le r H f l  h  a p .

IUiiChI ICC HI.ICOKHe 3HaHeilHfl 3KTHBHOCTH H CejieKTHBHOCTH Ha6 jiioflajiHCb 
itfHt i .HUli i IIIDM BBCfleHHH fl0 6 aB0 K UHpKOHHfl H K3flMH51! 0 6 lUaa KOHBepCHH 
»i i mill h k  ioti.i cocTaBJiaeT 85,4%, cc.icktmbhocti, ho BHHn;ianeTaiy-93,4% h 

»•" i mi iii) iiuii'TaTa -79,8%.
tin  ikikihc iKcnepHMeHTajrbHbix h jiHTepaTypHbix flaHHbix npefljioHceiibi

|i • ..............  n.ipM aiiTi.i KHHeranecKHX ypaBHeHHH peaKUHH aueTHJiHpoBaHHH aue-
« ii n iicM c iiM  h x  aaeK B aT H O C T H . H a  o c u o B e  K O T o p o ro  B i.io p aH b i o r iT H M a jib -

■ 11 ikiiiim i n i n c 3 a  BH H H jiaueTaT a m  aueT H JieH a: T  =  180-220°C , V ka, =  100 m ji; 

1 k *  " '" l K , |a c ’ mcn£ooH=30 " 5 0  r /n a c .

l ii i6.iiiorpa(J)iifl
I liMKiiii O.H., IIIecTaKOB T.K., T p erep  KD.M. AueTHjien: X hmhh , 

»• mi in |hmkuhh. TexHOJiorHH. -M : X hmha 1991.-416 C.
11'm k 1111 O .H . ,  A 6 a n o -M a B e 3 .X .H . X o a H r . K h m  B h h t . / /  K iiHeTHKa h 

M’3. -C. 136-138.
• 'ImM lyjuiacB.H.H.. MypaflOB.K.M.. // )KypHaji XHMHHecKaa npoMbiHiJieH-

•  ■h  .Sii(i.| i 8 1 N?3. - C . 136-138.

M l I M l HA H y j lA O I l l  r  A 3JIA P JIA H  C V K )K  K K H .H  H .'IA P
O .ilH U J H H H r K A T A JIH T H K  YC y.!IH 
(I>aH3yjijiaeB  H.M ., *CapiiM C 0 K0 Ba H .C

C omJ IY ,  * H a w  M U M

T•*<*<iiii(4 na ]■ Jiflom ra3JiapaaH, myHHuraeK HetJiiHn KaftTa Hiiijiam xaMfla 
•iikii'imli ii ii i jiao HHKapHiu 3aBOfljiapnflarH hhkhhah ra3Jiapflan yHyMjiH 

... ...... . fl(unap6  BasHi^ajiapflaH 6 npHflHp. He(})Tb Ba He<j)Tb Maxcyjiox-
■  *•-■■■ IIIIIK H CJIH rH  M O TO p ^K H JlFH JiapH , KVHH OJle<|)HHJiap Ba ap O M 3TH K  

I l"| m . I lap O JIH lllH H H r M y K o 6 HJI yCVJTJiapHHH flpaTH UJH H  Ta jla 6  KHJIMOKfla.

k* *11 <i i > h h h  B a  f iy n f l o m  r a 3 j ia p f la H ,  k v h h  MoneKyjwp cnnpTjiapflaH x a M fla  

i • ( " • i u i i  ( i i im a s f l a H  H e(Jm > M a x c y j io r a a p H  J p h h h h  6oca  o .iafln ran  M O flflaJ iap

■ l illrllllll, IKOJIOrHK Ba HKTHCOflHH HCHXaTflaH KyJiaHflHp. AflHH BaKJfla HetjlTb 
Hum i n i i.ipiiHiir fleapjiH 6 apnacH eicno K)6opHjiMOKfla. Xo3HprH BaKTfla
I imi i in .u im aro p jiap  HiiiTHpoKHfla iaDHHH ra3, ne(J)Tb ftyjifloiu ra3JiapH Ba

u tM rm  u u ia p H fla H  m o to p  CKHJiFH.napH xaM fla  apoM aTH K  yrjieBOflopoflJiap 
■* n v H ic iii K a ro p  HUMHfi-TaflKHKOT H in jia p n  o j ih 6  6opH jiM oi<fla [1 ] B a y j ia p  

111| - 1 in 11

I Nriiniii na i ic(J)Tb fiyjifloui ra3JiapnflaH cv iok  eK.HjiFHJiap o jihui MascaflHfla 
non iii|mu 500-750°C  opajiHFHfla, oflaxnarH aTMocijiepa 6ocnMHfla. TaSHHft 
mu lii'tM iill TC3JiHrn 500 coaT ' 1 6yjiraH uiapoHTfla okhm jth peaKTopfla yTKa3-

► l‘r hi- 11 i i  ii MaxcyjioTjiapH ra3 xpoMaTorpa(J)HHCH ycyjifla TaxflHJi k h jih h a h  [2],
...........mi jicapoMaTJiaiu peaKUHHCH yqyn  TypjiH MOflflanapHHHr KaTariHTHK

I  tiai i.i| >m ii ii J-praHHUflH. YTKa3HjiraH TaziKHKOTJiap HaTH>KacHfla KepaM3HTra
■  ........... .. i apKHGwfla M o, W , Z n  Ba M n caKflOBVH KaTaJiraaTopjiap y u i6y

H I  'i\ ii u iK o p H  KaTajiHTHK c|)aoflJiHKKa s ra  SKaHJinrH Hc6oTjiaHflH. 3 H r k x u i h

• >i- M n  na W  caiyiOBHH K aT ajiH 3 ax o p jiap  H iu ra p o K H fla  o j ih h a h .
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IIlvHHHr ynvH lavKpHoajiap TapKn6 m ia M o Ba W  caK-'ioBHii i> 
Top.nap MiLnnpoKH^a QjIho oopH;ii(K. KaTann3aTop TapKHOHjia M o hhiii ■ mi
4 %  6y;naH ,ia. W caicioBHH KaTa;iH3aT0p HuiTHDOKHaa 3ca bojti.i|i[ 
MHKaopH 20-30%  oy jira im a  K)K.opn HaTHHca/wp c jih h u h . IIIv  caoaf 
acocM/ia TafiepjianraH KaTajiH3aTopjTapra TyxTaTHJiuH. TapKHfimia M u i n 
KaTajiH3aTopjrapra np 0 M0 T0 p cn<jiaTn;ia Typ.™ xh;i Moxmajiap KyniMfi Kyp»| 
M n, Zn. G a, La, C u, W , Z r jiap muTiipoKHaa peaKUHmiHHr vhvm h iokoph «.i 
aHHKJianflH. 3 n r  hxihh HaTHwanap L a, G a Ba Z r nmjiaTH.iraHfla KV3aTHji;nj 
KHfiMaTJiapuHH HHo6 aT ia o ;ira ;i x o n aa  k ch h h i h xaaKHKOTnap Zr 
ripoMOTopjianraH KaTajin3aTopjiapaa yTKa3H-UH.

M o acocH.ua Tafiep.iaHraH K aTanm aTopra Macca >KHX.aTflaH 0 .2 5 -2  
HHpKomiH KyinraiiHMH3fla Z r (0 ,5  % )/M o TapKM6 jin  KaTajiH3aTop.ua 3in i 
naTH/Kajiap o jih h ah .

T a iiJ ia n ra H  K aT anH 3aT op  HW THpoKH,aa peaKUHH T e 3 J iH rn ra  6ai>3H omi 

i iH iir  ia i.C M pn  (x,a>KMHH Te3/iHK, x a p o p a T , KOHTaKT BaKTH, K a ia / n n a r o p  

M H iiH iir G an aH ^ jiH rH , K aT ajiH 3aT op 4>aoji KOM iioHeHTjrapHHHHr M a c c a  h h c I i. i 

y p ra m u m H . I la T H w a a a  peaK U H H H H iir K j'H H ja rH  M aK 6yn  m a p o iiT H  TaH Jian n 

7 0 0 °C  , \a*MMM re3JTHK Vau  -  500 coaT  KaTajiH3aTop KaTJiaMHHHHr 6a.'i.m

10 CM.
T a H n a H iaH  M aK ^yJi m apoHTua MeTanHHHr KOHBepcHHCH 35,8 1 

apoM aTH K  y n n e B O flo p o aJ ia p  yHyMH 30,5 %  r a  e ia ^ H .  A poM aT H K  y i n 
p o ^ j i a p r a  HHc6 aT an  ce.ieKTHB.THK 85.2 %  h h  ian iK H ji 3T.au.

Aaa6iier.'iap
1. Ky3HeuoB B.H. C opocoB C K H ti 0 6 pa3 0BaTejibHbiti acypHaJi. - 2000. 

M 4 . - C .  51-56.
2. OaH3yjinaeB H.H. TeTeporeHHO-KaTajiHTHMecKoe OKHcneHHfl M en 

UHaHHpoBaHHH crtHpiOB. KaHa. flHccepranHH. - T a u i r r y ,  1998.

ION XROM ATOGRAFIYASI USULIDA X A N TH IU M  ST RUM ARll
O SIMLIGI T A R k iB ID A N  YOD M IQDORINI ANIQLASH  
N. T Fazlieva. N. Q. Muxaniadiev, Sh. M. Sayitqulov.SamDI’

M a 'lu m k i. ke) ingi y illa rd a  ion x ro m ato g rafiy asi u su lig a  e ’tiboi 
borm oqda. C hunk i, ion x ro m atografiyasi e lek tro lit m o d d ala r tah lilid a  aim; 
boM m aydigan usul s ifa tid a  o ‘z in ing  qa to r u stu n lik la rg a  eg a  ekan lig in i nai 
q ildi [1 ,7 ,9]. Shun ing  uchun  ham  qa to r riv o jlan g an  d av la tla r, ju m lad an . I( 
F ederatsiyasi stand artla rid a  ham  ion x ro m atografiyasi o ‘z  o ‘rn ig a  ega 
borm oqda. A y n iq sa , suv  va  turli n am unalar tark ib idag i io n la r m iqdorin i an i J 
d o ir standartla rd a  ion  x ro m ato g rafiy asi asosiy  tah lil usu li s ifa tid a  ishlatild 
10]. B archa  su t em izu v ch ila r, ju m la d an  o d am  o rg an izm in in g  m o 'ta d il o'sl 
r iv o jl" iish i uchun  ja v o b  b erad igan  e lem en t y o d d 'r . Y o d  m iq d o rin in g  organ 
y e tishm aslig i ko ‘p lab  k asa llik la rn ing , ju m la d an  b uqoq  kasallik larin ing  
ch iq ish iga  sabab  b o 'lad i [3 ,4 ,6].

B ugung i kunda  ah o lin ing  q ariyb  65 %  ida  yod  etishm ovchilik  I 
k u zatilm o q d a. M ak tab  b o la la ri o ‘rtas id a  y o d  y e tish m o v ch ilig i k o ‘p roq  t
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M i»ii»liin,i.sligi csa naslning negativ o ‘zgarishlariga, ya 'n i xrom asom olarda 
Mp'lo'U'i \a  onkologik kasallikiarga moyillikka olib kelishi mumkin [2,4], 
itii* i i . Inin ham O 'zbekiston  Respublikasi hududida o 'sadigan dorivor 

Ik I ii iiirk'iliidagi yod miqdorini o ‘rganish, ularni sistem aga solish va Xalqaro 
flii|in .,n|liish tashkilotining ham do'stlik  davlatlarida keng qo‘lIaniladigan 
kh i i' imliklar haqidagi m a'lum otlarini boyitish nuqtai nazaridan ulardagi

ii niii|iliiii haqidagi m a'lum otlarga ega bo‘lish dolzarbdir [2,5]. 
iiiihmin strum arium  L. o'simligi Antarktidadan boshqa barcha m ateriya- 

I* in In ii\ Ii Ko'p m iqdorda U krainada asosan Qrimda. Qozog'istonda. Ros- 
•inclia m intaqalarida o'sadi. Uni axlatxonalarda. tashlandiq xaroba- 

■»<! i|iimliklarda va zourlarda. xaydalgan yer va tashlandiq tom orqalarda
I ii 11 -1. III Ml 11 k III

i '  iimlikning bargida ba’zi alkoloidlar, ko‘p m iqdorda yod, askorbin
* Imi lining u rug 'idan  sm olalar, yog‘ kislotalari, yod, ksantostrum arin va 
mb lin'1 kimyoviy birikm alar aniqlangan. 0 ‘sim likda efir moylari bo‘lib, uning 

‘ >1, limol va uning izom erlari, karvakrol va tritsiklik seskviterpenlar, 
i*i In niiuklalar. pigm entlar. askorbin kislota kiradi.

Imiiluum strum arium  L. (Sam arqand viloyatining Urgut va Pastdarg 'om
■ ml .’012 yilning m ay-sentyabr va 2013 yilning m ay-noyabr oylarida 

>;i |oyda quritildi. 0 ‘simlikning vegetativ organlar b o ‘yicha y ig ‘ilgan 
I 'l l |  hi luiinunalari tegirm onda m aydalanib, 1 0  gram m dan tortib olindi.

Nmniimiii kislorod atm osferasida minerallash jarayonida hosil bo ‘lgan
> I Im in yuttirish uchun uchlam chi am inning 5% li eritm asidan foyda- 
I (h*»i\ . i ctilgan. K islorod atm osferasida yoqishning afzalligi namunani

■ ii /  layorlashdir. Lekin bu usul tarkibida yodning miqdori 0 ,0 1  %  dan 
Ui lumi m axsulotlar uchun q o ‘ilaniladi va olinadigan nam unaning mas- 

'  'ii If. dan ko‘p bo‘lm asligi kerak. N am una tarkibida yodning m iqdori
■  ilmi k.im bo‘lsa, u holda namunani “xo ‘l” va “quruq” qo‘llash ishla- 

1 l^inin] " usulda nam una qayta ishlanganda yod uchm aydigan tuzlar 
knliy yoki natriy yodid ( yoki yodatlar) lar holida bo‘ladi. Y od 

|»Ihm qnuili nam una konsentrlandi yoki suyultiriIdi.
iii|ln«klar «Tsvet-3000» (AO TSVET, RF) xrom atografida am alga

» K lW t

mliigrafik sistem a elem entlari: hajmi 30 va 300 mkl bo ‘lgan doza- 
ilqa; elyuentni anionli qo ‘shim chalar, jum ladan. karbonatlardan 

fcinlil ii\2()() mm o ic h a m li O N -form adagi AV 17 anioniti bilan to id ir ilg an  
l<kt k.ilnnka; o ‘lcham i 4x150 mm bo‘lgan ion alm ashinish sig‘imi 0,0013

* 4  ■ ml i.i donadorligi 14 m km  bo‘Igan A m berlet sorbenti bilan to ‘ldirilgan

nlii k.tlonka; o ‘lcham i 6 x 2 0 0 mm bo‘lgan ion alm ashinish sig ‘imi 2  m-
il iii donadorligi 150 m km  bo‘lgan KU-2x8 sorbenti bilan to 'ld irilgan
....... In kalonka; konduktom erik  detektor. Tarkibida 3 M N aO H , 1 M
I, 11,(15 M KSCN  bo igan elvuent yuqori bosim  nasosi bilan i .8  ml/m in.

HI I iii.nknga yuborildi.
I I* uriilning ion kuchi elyuentga NaCl eritm asini qo ‘shish, muhiti esa 

I •• ilirdima tarkibini o ‘zgartirish orqali o ‘zgartirildi. X rom atografik
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kalonkadan ajralib chiqqan ionlar konduktom etrik detektor orqali qavil 
N am unadan yodning miqdorini aniqlashda m utlaq darajalashdan fovdalaniMi 

Xanthium strumarium L. o 'sim lig in ing vegetati\ va generativ org;ml< 
aniqlangan yod miqdori jadvalda keltirilgan.

Xanthium strum arium  L. o ’sim ligining vegetativ va generativ 
__________________ organlaridan aniqlangan yod miqdori___________

V egetativ va generativ 
organ

M iqdori, mkg %

Ion xrom atografiyasi Spektrofotometrik
Ildizi 678.5 ±42,7 659.1 ±39.2
Poyasi 677,8 ±39,4 662,2 ±37,4
Bargi 678.8±41 ,4 667,2 ±36,4
Mevasi 540,4±  28,4 536.5 ±26.5

Jadvaldagi m a'lum otlardan ko‘rinib turibdiki, o ‘simlik tarkibiil 
xrom atografiyasi usulida aniqlangan yod miqdori spektrofotometrik 
aniqlangani bilan ishonchli farq qilmaydi (P<0,1). Bu esa olingan 
ishonchli ekanligiga dalolatdir.

Yod X anthium strum arium  L. o 'sim ligining eng ko’p ildizida, poy 

bargida deyarli bir xil to ’planadi. M evasida esa yodning miqdori vci 
organlariga nisbatan 80 %  ni tashkil etadi. Shuning uchun ham o ’simlikniny 
vegetativ va generativ organlaridan yod manbai sifatida foydalansa bo’ladi.

C H H T E 3 II HCCJIE.HOBAHIIH KOMIUIEKCHfelX COE^HHEIII
P E H H fl(V )  G J U lP l l i lH H K A P E O H O B b lM H  KHCJIOTA.MH II 

H E B O /tf lO H  C P E JE  
XaiciiMOB <I>.X., MaiwaTKyJiOB MyxaMaaiieB A.H., HiirMaTOH I

C aul'} '. 2-u aKadeMtwecKtiv luifeu npu Ce.iih iI I

B nocneanne BpeMH KOM iuieKCHbie coeflH iie iiH H  HaxoaflT caMoe pm 

p a 3 H o e  npHM eHeHHH b M eflHUHHe. aH ajiH T H H ecicott x h m h h , b n p o n j»  

MeTaJIJIOB H T .fl.

H c n 0 J ib 3 0 B a H H e  HaMH b CHHTeae b K anecT B e jinraH A O B  nHKOJiii. 
HHKOTHHOBaa KHCJIOTbl OTHOCHTCfl K nOJlHfleHTaTHblM  .THTaHaaM . HCCJKVI

K O M iu ieK cooopaiy 'O L U H x c b o h c t b  s t h x  k h c jio t  n o K a3 b m ae T . h t o  h x  k o m u jiJ 

c MeTajuiaMH o6 jiaaaioT 3HanHTejibHOH CTa6 HJibHOCTbK). H an6 ojiee • 
o6 nacTbK> npH M eiieH H Ji s t h x  k h c jio t  hbjih ctch  M eaHUHHa.

HenocTaTOK b opraHH3Me h h k o t h h o b o h  k h c j io tw  B bO bm aeT  nop* 

U eH T pajlbH O ft HepBHOH CHCTeMbI, n03 T 0 M y  BHTaMHH PP (HHKOTHHOBafl KM 
HCnO/I3yCTCH flJlH BHTaMHHH3ailHH OCHOBHbIX nHLUCBblX npOflyKTOB. PP Ilk 

OK a3biBaeT 6 j ia ro T B o p H o e  b j ih h i ih c  n p «  ro jiO B H bix  6 o jw x ,  n o B b im a e T  khcjk i 

» :e jiy flO M H oro  c o K a , p e ry jiH p .. ; t  m o to p h v k )  4>yHKUHio >K ejiyaK a, c n o c  i 
ziyM uieM y B c a c w B a H w o  h ycBoeHHio riH T aT enbH bix  B em ecT B . O H a  t3k>k 

B aeT noJio>K H T ejibH oe BjiHHHHe Ha 0CH 0BH bie ( J iy h k u h h  n en eH H .
<t>H3H0J10raMH H SHOXHMHKaMH yCT3HOBJieHO, HTO He TOJlbKO HHKOI* 

HO H e ro  H 30M epb l nHKOJlHHOBafl H H30HHK0THH0Bafl KHCJIOTbl HMeiOT fx
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*llll> li * 11111' ll'H [CJIbMOCTH HCJIOBCKa. /KHBOTHbIX, paCTeHHH. OilHOOCHOBIIble 
:n ► ii|iuiiii(mi.ie KHC.noTbi hb.ih io tch  iBepabiMH 6 eabiMH BemecTBaMH

n*i.............  x a p a K T e p .  0 C H 0 B H b ie  CBOHCTBa n p o H B .ia io T C H  c.ia6o. a  -

* : i' c m  i;KapooKCH.inpyK)TCfl. a (3- h y- KMCJioTbi pa3aaraioTCfl Ha
j*mh ...........  yr:iepofla(IV ) Toabko npw HarpeBaHHH c H3BecTbio.

i m u  iicxojjH oro coeamieHHfl ana cHHTe3a K O M nueK CO B pennsi(V ) c

........... MICJIOTOH (H K ) H FIHKOJlHHOBOfi KHCJIOTC1 (H K ) 6bIJ70 HCllOJlb-
......... • NM>KC<)pCIIUT4V) KajlHH H IieHTaOpOMOOKCOpeHaT KajlHH COCTaBa

i i l « H  . I i a t  C ial-C r.B r‘
I 'H l l h  I C 1IHKOJIHHOBBIMH H HHKOTHHOBblMH KHCJ10T3MH ITpOBOilHJlH B 

)  i i | ' i ‘ n c  (aueroH e) n p H  pa3JiHMHbix cooTHomeiiHHX K 2[R eO G al5] k  

I 11II' I IK) paB H H Ji 1:1, 1:2 b TenenHH 24 H a c o B , b  pe3yabTaTe icoToporo H3 
^m|ii4 iii.iii.i i ocanoK 3eneHoro c nHKOJWHOBOfi k h c jio to h , a tcm h o -k o p h h -

I I  M i l  KM I I t IIOBOH KHCJIOTOH.

noiiaiiHH 3JieMeHTHoro aHajiH3a 3JieKTponpoBoaHocTH h onpeaeJieHHH 
H  i-i mi>W Macfchi 6 buio ycTanoBjieno , h to  CHHTe3HpoBaimbie KOMiijieKCHLie

j  ......  iim ciot cocTaB K 2 [R e20 3 G als(O H )4L 2] ,r\ae G al-C l',B r L -  HK. n K
• him HK -  cneKTpocKoriHH 6 bijio flOKa3aHO h to  b cneKTpax noayneH- 

•n* niiii'Hitii coxpaHJieTca no /ioca  nom oiueH H a npH 1720 cm' 1 OTBenaiomasi 
■ i n  KiwicOauHK) C O O H  rp y n n e . n o jio c a  BaaeHTHoro K0Jie6 aHH« R e = 0
i IHHi i m 1 i ic ic jacT , a  HOHBaaeTcsi uiHpoKaa nojioca npH 680 cm"1 xapaKTepHaH

iii H i'-O -Re KOTOpafl yKa3biBaeT, hto iiojiyneHHoe coeaHHeHHe HMeeT 
...l ill MipilKTep.
II ihii ruHiucc BpeM« noayneHHbie coeaHHeHHa npoxoa«T  HcnbiTaHHX Ha 

M i l l  UKTHBHOCTb.

I > V l l i u u m  XJIOPAT JlE<l>OJIIIAHTHHHHr I1AXTA 
\ < h  l u m o p j n i r u r A  t a t »c h p h h h  y p r A i i m u

i Amiihob, X .M aiv iaannpoB a, r .X o a ^ a n p o B a .
ComKXII

l l a * iiiKnpjiupHMH3ra  caMapaaopjiHTH tOKc>pn, Fy3a  6 a p rn  Ba K^caKiiapHra 
im.i'iip 3Tybhh npenapaTJiapHH aetjioaHaHT CHcfmmna TaBCHH sthui 

h iriMHti H3JiaHHOUiap OjTh6  6opMOKaaMH3.
I » mini ihii xjiopaT uiyHflafi TypKyMra KHpybhh npenapaT  CH(J>aiHjia TaBCHH

I l|H-ii;iparnHHr cy B aarn  jpHTMacnaa 58 ,17%  a i.cnp stvbhh M oaaa
i . ■ in I nkCHKOjiorHK xycycHflTH ypraiiH Jiraiiaa v h h  KaM3ax,apjiH Mojmajiap 
'i  ' « iiii|iiihih Mai>ayM oyjian. K£6ya KHJiHHraH KjiaccHiJiHKauHflra t pa IV - 
|  ■ i m | i  m.iHKKa MaHcy6 npenapaTHHHr “OM aa” ry3a  naBH 6aprjiapHHH

............. . K V caK Jiapw  o h h j i h u i h  T e 3 a H r n r a  T a t c n p H  6 jT iH H a  c a M a p a ^ o p a H K H H

niii *ii|'iic'm iiia ojiHHraH HaTHHcaaap, x o w p rH  KyHaa aMajTHeTaa KyaaaiiH-
■  ' mii ii i|m iirmiaapHHKHAaH caM apaanpoK ;: aHJinrHHH KypcaraH [1].

I v (• m  mi i.cp aap aa  nypK aaran  ryaH H ann xjiopaT npenapaTHHH “OM aa”
I •< ............ i m  K^caKJiapHHH maK.njiaHHiu acapaeHHra Ba x o cn aao p aH rH ra
»- " H  Vl'iuiiHiu 6 yHHHa yTKa3HJiraH Ta>KpH6 a HaTHXcajiapH y u i6y  MaKoaaaa 

I  » * • '  i hi luw pnG aaap  CaMapKaHji b h ^ o a th  IlacTaaproM  TVMaHHflai H “f l 0 H0
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3'AMHH caxoBarH" qiepNicp xy*anHrn nam cm a  $36ek-neTOH llaxxaMH.iHK nj 
■rajiKHKOT HHCTHTVTHaa Kaovj] KHJimiran ycjiyG |2] ra  mvboc|)HK yiKam i 
/K a ;iB a .i) .

I »

ir*-pHI)M HH V KiOHLl IXCMiU'll

B ap w a iiT K y J iJ ia i iH J ira H  i i p e n a p a r
r ip e n a p a  

cap(J)H. i

I H a 3 o p a T C \  H

II M arH H H  x jio p a T  (36%  j i h  3 pHTM a) 15.0

III T y a H H flH H  x jio p a T  (58, 17% nh  spH T M a) 6.0

IV T y a H U flH H  x jio p a T  (58.17%  j i h  s p H T M a ) 5,0

V ryaH H A H H  x n o p a T  (58.17%  j i h  jpH T M a)
........ ...........  n n o n u r u  QO r\i n v '

4,0
i r a H  4 Kill

y 3VHJiHKJiapH 10 v .e ip  6 y ;iran  M a « ; i o n 4 a . i a p  T aH JiaH A H . X ap 6 n p  t ; i i  

MaH/ioiiMacMnau 10 THiman ry^a  HHX,o;i.iapH Ha3opaTra o jihh/ih . 
3 pHTMaJiapHHH nypK am aa AO -  2 annapaTHaaH 4ioHfla.naHHji.aH.

l I p e n a p a r j i a p i iH  r ^ a  i iH \o ju ia p H i a  n y p K a rn  w a p ae H H  2 0 1 3  im

5 ceH T H o p H ^a  a s i a n r a  o iuH pH JiflH . f l e ^ o a H a m u i  apa<j>acHfla T ynpoR H H H r n 

M flH C  H H c o a ra H  6 3 - 6 4 %  h h  TaiuKHJi s T ra iu iH rH  aH H iy iaH aH , cyrK ajiH K

x,apopaT sea  22-24°C aTpo(J)H,n,a 6 y n flH .
fle<}>OJiHauHHflaH k c h h h  15 k> h  y i r a n a a  1 - r e p n M , 2 5  K yu  y T r a i w  ? 

3 5  k j h  y T ra H f la  3 -T epH M  yTK a3H JiH6 n a x T a  x.o c h jih  M H rm u T n p H 6  o jih h a h  1 
r y 3 a  HaBH i rn x o J u ia p H iiH iir  aecJiojiH auH HH H  y T K a3 m u  apacJiacH iia i h 6 m 
XOJiaTH I-V j B apw aH T .nap 6 y fiH H a , 3?pxaMa: ry 3 a  h h x o jih  y3yH JiH i i >9,7 ci 

S a p m a p  c o h h  3 3 .5  flO H a, oH H JiM araH  K ycaK JiapH  c o h h  8 ,5  a o H a  (5 3 ,5  o) 

O H H nraH  K y c a io rap H  c o h h  0 .8  flO H a ( 5 ,0 % ) ,  OHHJiraH K ycaK Jiapw  c o h h  6.ft

(41,5% ) HH TaUJKHJI 3TflH.
T a * p n 6 a  BapnanTHfla KypcaTHJiran ac4io ;inanT  spuTMacH M eiepii 

n y p K a j i r a n i i a n  K eflH H  6 - Ba 12- K y H J ia p a a  Ha3opaTra ojiHHraH r ^ 3 a  th i i jW  

j h i i h j i ,  KypyK s a  T y K H .ir a n  6 ap rjrap . O H H JiraH , s tp u M  O H H JiraH  K y c a w ia p  ■ 

x ap  6 n p  Ta)KpH6 a BapMaHTH 6 yftHHa fleifcojiHaHTHHHr 12 KVHflan
caMapaaopjiHiH aHHKnaanH.

M arH H H  x jio p a T  (3 T a iio H ) n p e n a p a r a  K yJi’ia n H .- i r a iu a  r y 3 a  bapi.i 
TyKHJiHHiH 7 8 ,7 %  HH, x.ocnji u io x j ia p H n a rH  KypyK 6 a p rjiap  y j iy w n  11 ' 
TauiKHJi 3TflH . ry a H H flH H  x j io p a T  itf ju iaH H J ira H  B apH a. -Jiapfla
M e i .e p n r a  m o c  p a B H iu a a  6 a p r  TyK H JiH iun 84,7% (6,0 J i/T a ) , 84,4% (5,0 
81,9%  (4,0 j i / r a )  r a  T e H r 6 y jw H . KypyK 6 a p r j i a p  y j iy u in  ST ajioH  Bap 
H H coaT aH  c e s H n a p jiH  a a p a * a a a  K aM afiH iuH  K y 3 a T H iu n  Ba KHHM aTJiapn ii| 

M e i e p j i a p n r a  m o c  p a B H u ia a  3,5% , 2,1%  a a  1,5% h h  lau iK H Ji s t a h .
T a> K p H 6 aa aH  o jiH H raH  M a-wiyM OTJiap ry a n n z iH H  x jio p a T  sp n iM

5,0  fflTa M e te p a a  “ O M aa” r y 3a  HaBH ynyH n e^o jin a iiT  CH<}>aTHaa (|m 
im jiraH fla, y  “ iom uiok” xa-bcnp s th w  scJxfceKTHHH caKJiaraH xoJiaTflu 
CaMapaaopJIHKHH H3M0CH k h jih u ih h h  K^pcaTflH.
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n O J IV M E H H E  K O M IIJ1 E K C H b IX  /K H /IK U X  Y J lO b P E H I l l I  I 
CaiiaviypaaoBR 3.T., HGpaniMOB E.W, Mycaeea C.

C clmC X H

C p C ilH  KOM TLieKCHblX V Jo G p eH H M  G o jie C  n ep c n e K T H B IIb lM H  m i < 

6 e3X Jio p H b ie  nojiHc}>oc4 )a TH b ie  y a o G p e H H fl.

B n o c j i e a n e e  BpeM fl 6 o . ib iu o e  BHHM aHHe yfle jiaeT C H  n p o n 3 B o ;u  <1 
npH M eH eH H io ) k h 3 k h x  y u o G p eH H ft KOTOpbie n o  arpoxH M H H ecK O M y fldlvl 

npaKTHHeCKH paBH03HaM Hbl T B ep .lb lM . OcHOBIIbIM  HX npeHM ym eCTBOM  
TBepflblM H yfloG peH H H M H  HBTlflCTCfl y f l0 6 CTB0  o G pam eH H fl C HHMH. xp.1l 

T p aH cn o p T H p o B K a, CM euiH B aH H e h  B H eceu H e  h x  jierK O  M exanH 3H pyiO T C ». n 

CJIOKHBatOTCH, BH eCeH He HX MOWHO CO BM em aTb C BHeCeHHeM MHKp03JlCM( 

K p o M e  r o r o ,  npH  n p o H 3 B o a c T B e  KOMnjieKCHbix w m ^ k h x  y a o G p eH H fi h c k j ik i^  

TaKHC s n c p ro c M K H e  onepauH H , KaK c y m K a , rp a H y n a i;H 5 i, BbinapKa h  4 p o 6 jk  i< 

B CBH3H C 3THM MbI npO B ejlH  HCCJieflOBaHHH, nOKa3bIBaiOIHHe npHHUHII 

iiy io  B03M0>KH0CTb n o jiy H e H H s  >KHflKHX nojiH(})oc({)aTHbix y a o 6 p e H H ii 

p acT B o p ciiH fl npoayKTOB pa3Jio>KeHH5i xjiopH.ua KajiHfl o m h lu c h h o h  

(sKCTpaKUHOHHOH 4>oc<}>ophoh k h c j i o t o h )  b B o a e  c nocjieayrom efi aMMOHIM 

KHCJioro p a c T B o p a  ( 2 ) .
U n a  n o .iy H e H H a  K O M n jie K C H b ix  j k h ^ k h x  y a o 6 pe H H H  b KaM ecTBe h c v  

K O M n o H e H T a  H c n 0 Jib3 0 B a n H  o G e c x jio p e H H b ie  K HCJibie n o jiH c jio a jia T b i Ka.m>i

Pa3Jio>KeHHH x^opH fla KajiHH oHHmeHHoii 3 <t>K npoBo.iiH.nH n p H  m.ii | 

cooTHOLueHHHX P2O s: K 20 :  0 ,5  b  HHTepBaJie TeM nepaTyp 200  -  2 6 0 'C , d  
o m h c t k h  53,1 -  9 3 ,9 . Pe3yjibTaTe onbiTOB noKa3ajiH, h to  yBejiHMeHHe 
Typbi, a raK>Ke c r e n e H H  o m h c t k h  3 «t>K o t  npHM ecefi c n o c o 6 cTBytoT B 03pai- 

CTeneHH BbiaeneHHH x n o p a  b ra3 0 B y K >  c})a3y. HanpHM ep, ec.iH CTeneHb Bbw 
x jiopa n p n  p a 3n o > K e H hm KC1 3 <t>K co CTeneHbio o m h c t k h  53 ,1%  h  tc m i i c i  

200 h  250°C  cocraB JiJier c o o t b c t c t b c h h o  8 0 .2 0  h  9 9 ,2 2 % , b cjiyMae npHM< 

3<t>K co CToneiibK) o m h c t k h  83 ,9 %  - 88 ,75  h  100%  cooTBeTCTBeHHo. Cim 
K03(Jxj)HUHeHTa p a 3Jio)KeHHn KC1 c yMeHbuieHHeM CTeneHH o m h c tk h  

oGmcHaeTCH oTpHuaTejibHbiM b jihahhcm  ocTaTOMHbix npHMecefi B3aHMo;ic( 
H c x o z iH b ix  KOMnoHeHTOB h na peoJiorHnecKHe CBOHCTBa o6pa3viom eroc>i 
KHcjibix nojiH(J)oc(|)aTOB KajiHH (KncDK).

f l j i a  n p H B e a e H H s  j i a 6 o p a r o p i ib ix  H ccneflO B aH H H  no pa3Jio>KeHHK> *i 
KajiHH HcnOjibaoBanH o m h u ic h h v k ) 3 0 K  H3 4>oc(J)opHTOB KapaTay. O m h ci 

o t  n p H M e c e fi npoH3BoaHJiacb c noMombio o p ra H H M e c K o ro  pacT B o p H T e.m  > 

TH Ji(j)oc(j)aTa, XHM HM ecKHe c o cT aB  o6 p a3 U Q B , O M H iueH iib ix  3 0 K , n p H B ejie ii it

CTeneHb o m h c t k h

3 0 K , % p2o< a i 2o ? Fe20 3 M gO CaO F
53,1 22.40 0.61 0,62 0,70 0 , 1 0 0.45
64,6 22,35 0,43 0,48 0.52 0,70 0,57
79.6 22,33 0,25 0 , ^ 6 0,30 0.40 0,33
93,9 22,40 0.08 0,08 0 , 1 0 0 ,0 1 0 , 1 0

A a H H b .e  H H T ep B aJi C T en eH H  o m h c t k h  B bi6 p a n  b  c b j h h  c  TeM , >m 

npH M eH eH H H  H3 B eC TH b[X  CIIOCOOOB nO JiyH eH H H  OMHUjeHHOfi 3<t>K p a 3Jilrt
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gazdagi m ctanning  so lish tirm a m iqdori 70-80  %  ni tashk il e tad i, undagi i m 

ar.g idrid  esa  20-30%  g a  teng.

O i m i M I B A U H f l  U P O U E C C A  P A W J I E M I I f l  I IP O f ly K T O B C  Mil 
H H T P O n P O H S B O ^ H b lX  n H P H M H ^ H H O H A - 4  M E T O ^ O M  H >* 

P v iim b  H. X ., VlyxaiviaaiieB H .K .
C auF S '

B HacTonmee BpeMH B 3)K X  hbjihctch  MeroaoM pa3aeiiCHHH n .11 
CMeceii opranHHecKHx coeaeHeHKH [ 1 J. C noM ombio B 3)K X  moxcho kon 
pOBaTb KaMeCTBO H KOJIHHeCTBO IipOJlVKTOB npOBOflHMbIX peaKLltlH. HiV'll 
MexaHH3Mbi h KOHTponHpoBaTb xoa, peaKUHH. B 3)K X  o co 6 oe m ccto  3aiiHM4 
H3yneHHH peaKUHH cHHTe3a reTepouHKJiHMecKHx coefleHeHKii. b tom
pa3J!HMIIbIX n p O H 3BO aH bIX nHpHMHJlHHOlia-4, MTO H HBJIJieTCfl aKiv( 
3a^anefi.

H e^bio  H acT osim eH  paGoTbi HBjiaeTCH o n T H M H 3 au n a  np o u ecca  pa 1 u 
npOflyKTOB CHHTe33 HHTpOnpOH3BO.IHE.IX nHpHM HJIHHOIia-4 MCTOAOM B3/KX, 

f l j i a  p e u ie i'H H  nocTaBJieHHOH u c j ih ,  HaMH n p o B ea e H O  peaKUHH h h i |k  
2 ,3 -T p n - ,  2 ,3 -T e T p a - ,  2 ,3 -n eH T aM e T H .ien x H n a 3 o ^ H H -4 . /J jm  onTH M H 3am n 
u e c c a  p asa en cH H H  n p o n y rro B  H3ynaeMbix peaKUHH M ero ao M  B 3)K X  c<i 
njiaH 3 K cn ep eM eH T a  H c n o ;ib 3 y a  b K anecT B e b jih h k d iu h x  n ap aM eT p o B : coju | 
B oai.i (X |) ,  aueTO H HTpH Jia (X 2) h  M eT an o .ia  (X 3) b 3 j i r i c h t c ,  c k o p o c t i .  11 

3JiK)eHTa (X 4). a  b KanccTBe BbixoaHoro n a p a M e T p a  C T eneH b pasiieneHHH » 
HeHTOB cMecH (Y ). TaK KaK H3MCHeHHe c o cT a B a  3JiioeH T a (nonB H H U iod 
H a H 6 o n e e  s k o h o m h m h m h  c n o c o o  noB bim enH M  K S 'iecT B a x p o M a T o rp a ^ im  

pa3aejieHH«.
H a ocHOBe pca.iH3aunH BKcnepeM ema no  n 0 JiH0 c{)aKT0 pH0 My 11.11 

B aH H io  nonyHHJiH pe3ynLTaTbi. xapaKTepH3yiomHe creneH b pa3nc.iciiH» a n  
i i h k o b  Ha x p o M a T o r p a v i e ,  c o c t s b h j i h  perpHCCHOHHbift Moae/ib npoueccn 
JieHHH.

I l o c j i e  npoB epK H  3HaiHM 0CTH KostjxJiHUHeHTOB p e rp e c c H H  h 1 

aneKBaTHocTH mojicjih nojiyHHjTH kohchhhh  BHfl ypaBHeHHH:
Y =  48,2 ■ +  6,64 ■ X 2 + 5 ,3 8 ’ X 3 -  1,37 • X4.

Ko3(J>(t>HUHeHT MHOJKeCTBeHHOfi KOppe^flUHH COCTaBjlHCT O.'M 
OTKJIOHeHHH Rs OT SKCIiepHMeHTtLTbHOTO -  flO 10 %.

IlpoBOiiHJiH onTHMH3auHto n p o u ecca  pa3aejieHHa n p o ay iao B  |x 
HHTpOBaHHJI nHpHMHHHHOHa-4 MeTOflOM CeMnjlCKC H BblHBH.IH yCJIO'
KOTopbix Rs > 0,75: CooTHomeHHe H 20 :C H 3C N : CH-iOH = 64 :35 :1 , cm  

noiiaHH s^ioeHTa = 0 ,70  mji/mhh. B a p y rn x  cooTHOiiieHHax KOMnoHemoB 11
Ha6 jiioaacTCJi yBejiHMCHHe BpeMH pa3flejreHH» h  c 00TBeTCTBeHH0 aH3JiH3a.

ripw BblHBJieHHOH OriTHMajlbHOH yCJIOBHH pa3,UejieHHfl H3yH3JlM 
npoayKTOB h  K H u e TH K H  peaKUHH HHTpoBaHHfl 2 ,3 -tdh-, 2 ,3 -T erp .i, 
neH T3M eTH -JieH . iH a3o;iH H -4.

JIiiT ep aT y p a
1. flaBaHKOB B. A ., H uihh fl. H . C to  n e r  xpoM3T orp3 (j)HH //B c c th h k  pocc 

aKaaeMHH HayK. 2003 , t .7 3 , N° 7, C . 637-646 .
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X poM a'iorpa.M M aziuni M ab .n v M O  a i a p z ia H  K y p v m n 6  Typn6aH X H , i .m  4 

w a p o H T .u a  pex u H H  M a x c y j io T / ia p w  peaK U H H H H  x a p  t o m o h  iiaM a y p ra H m ii i . i  "j
6e p a j n r a H  .napavK ajia aM cpa.T raH .O jiH  11 r a n  HaTH5Ka.napHHnr 3 tT H 6 0 p . n 1 >■ 

i iiv n a a H  H6opaTKH, pcaKHHw aaBO M H aa peaKHMstaan u a sa p z ia  TyTHJiraii 
jrapuHHr \a M  u h c - ,  xaM  TpaH C H 3 0 M e p ;ia p  x o c h j i  6yjrranjTHrH Hc6 o T jram  an

1. CanflOB A.U1., JleBKOBHH M.r., B w norpaflO B a B.H. C h h t c 3  l-a :iK n ;iic i || 
P0H30XHH0J1HH0B / /  XHMHH npHpOflHMX COeflHHeHHP — 20 1 3 . - -N° 5 C

KI1ME O A H JT A P H H It  YKHTHIITTA M OJ.VJI. IM 
T EX  11O J10 n  i f l / l A I I cDO ifc i,A JIA H Ii 111 

TauiMaToea P.B.,  Fo(JiypoB A., M yxaM aaiiesa  X.K-
CauJJY. CauK XH  %y3ypudazu 1-coh aKCtde.uiiK mweit, 
ypzym HK,mucoduem aa cepeuc Kac6-xynap Ko/uie.wu

J^03HprH BaKTfla yKHTHIHHHUT 33MOHaBHH TeXHOJIOrHHJiapHaatl I

6 y ^ r a H  yKHTHUiHHHr M o ay /u iH  T e x H O Jid  h h c h h h  >KopHfi k h jih u i Taju  
MOKfla. Y k h t h iu h h  M OflyjuiH  ( m o jijt i  - 6yTVH <J)yHKUHOnaJi TapMOK. yKHin J 
h h  Ba TexHOJiorHHCHHH 6 h t t 3  M aK cafljiH  CHCTeM ara G H pjiaw T H paiiH ) i 
rnacHHHHr m o x h h t h  w yH flaH  H6opaTKH, ^KyBHHHHHr S k h  Tajia6anm*< 

MycTaKHJi eKH yKHTVBHHHHHr 0 3 r H n a  epiiaM H TytJiafijiH M oayji Gnjiaii •* 

jxapaeH H jia  Gh jih m  o jiH iu a a  aHHK M aK caan ra  3pniuH iiJH flH p.
M a tn y M K H , yKHTHUiHHHr xaM M a u ia K jru ap H fla  3 Ta K 0M n0HeHT (’’j 

M aK caa  (H H M a y n y n  yK H TH iu K e p a x ) ,  Ma3MyHH (HHMaHH y p r a iH u i  "  

y 3/ ia m T n p m n  HcapaeHH (K a iif la f i y P raTHU1 x e p a K ) .  M o a y j i  J>3 TapKH*.., 

K O M noneH TjiapH H  6 H p jia m T H p a a H , r a i . c n p  k h - t h u i h h u t  6yT yH  pe>K acn. J  

M OTJiap 6anK H  Ba flH aaK TH K  MaKcanJiapra apHLUHiii 6 y fiH H a  ycJiyG in '

HHHT/iapHHH aHHKJlalUH; YKHTHIU Ma3MyHH TV3HJlHIIlHHHHr MOCJiaiUVHH.j 

THIIlHHHr TypJIH UiaKJl Ba KypHHHlU^apHHH GHpjiaiUTHpHJIHlIJH; O xnpi II I- 
jia p a a  toicopH icypcaTKHHJiapra s p H u iH iu .

Y k h t h iij h h  M OflyjuiH TexHOJiorHHCHHHHr aco cH H  M aKcaflH  yK V B 'iii« 

T a j ia 6 a jr a p  h l u h h h  p e a j i  T y r p n  T au iK H Jin a iiiT H p H iim an  n o o p a T .
Y k h t h u ih h  M o ay ju iH  TexH O .norH HCH H H iir aHT,aHaBHfl yK H TH ui;uin >| 

TOM OHJiapn:
1. MoayjTjiH yKHTHiujia Ma3MVH tv rajuiaHraH MycTaKHJi KOMnjieicc iim 

oepHJiaoiH, yHH y3JiamTHpHiu M aKcaara MyBO(})HK aM aura omHpHJiaiiH.
2 . VKHTHIUHHHr MOayJIJIH TeXHOJIOIHHCH yKHTyBMH Ba yKVHMH eKH j 

y p T a c H ja rH  M y o M y n a n a  aHHK iuaK Ji 6 y :iH  ih h h  H a 3 ap f la  TVTa.nn.
3 . M o a y ju iH  yK H T H infla  M aKCHMaji BaKT yKVb h h h h h t  eKH TaJia6aiiH in 

TaiyijT H in n r a  a>K paTH jra/iH , y  M ancaaH H H  a u H K /ia m ra , y 3 - y 3HHH p e * ;id  

p n u i r a ,  y3-y3H H H  T auiK H ji 3T H U ira , ^3-y3H H H  H a3opaT  K H Jin u ira  Ba v j 

6 a \ o j i a m r a  y p raT H Jia flH .

A fla ^ H e T
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M OJieKV JiJipH LiH  b c c  135000 fl. “T H'/Kfi.'iaH >Ke (]io p M a  (j)epM C H T a (3K im |<  

j i0 K a jiH 3 0 B a i ia  BH e m n o n .ia 3 M a iH M C C K o i i  M e M o p a n u  K .ie tK H  h  c o a e p v K H i u | 

c o c T a R e  50% i i o / i h  Mann ana h 3 % rjii0K030aMnna.
O n p e f l e . i e H  aM H HO K HCJIO TH bM  COCTaB BblCOKOOHHIUeHHblX I ip c i i i

jipo'/KVKCBOH HHBepTajbi c M o;ieKy.'iHpHhiH  BecoM  270000 coaepvKumin 
ym eBoaa [llounsell. 1994].

HHBepia3a o6napy>KeHa TaKwe b BaKyojiax h Mevi6pannbix nym 
KjreTKH [Beteta at al, 1971] n cymecTByeT b BHae pa3.iHHHbix mojickv > 
(j)OpM. ripH CpaBHMTejTbHOM H3yHeHHH OOeHX (})OpM HHBCpT33 l|k 
BblflBJieHO MHOrO o 6 lUHX CBOHCTB. B HaCTHOCTH KOHCTaHTa Mnxai.llli| 
caxapo3bi h pat})i})HH03bi, h onTHMajibHbie 3HaHCHHH pH i'HapoJia3a. (Ii 
"‘jICKOfi" H “THWSjlblx" (j)OpM apO>KiKeBOH HHBepTa3b] CBX33HU C pa3.IH'l|i 

pacTBopHMocTbto b cucTeMe ocajjHTejreH, a Taioxe c pajjiHMHbiM awi* 
JIOTHbIM COCTaBOM, M O.ICKV JIHpH bIM BCCOM H KOHCTaHTOii CCVU1MO 
I lan6onbiiicn aiciHBHocTbio oGjiaaaeT 3K30(j)0pNia <})epMeHTa.

H 0 K a3 aH 0 . HTO yrjTeBOflHafl n a c r b  HHBcpTa3i,i c o c t o h t  H3 30 i 
x a p H f lH b ix  u e n o n e i c .  n p H C o e a H H e H H b ix  k  6 e .i* c o B o fl nacT H  b  p a 3 H b ix  

[Reddy at al., 1999]. C B H 3 b  Meway G enK O M  h y m e R O flO M  o n e H b  c h j i i i m  

yaaeT CH  p a3 p y u iH T b  a a w e  n p H  n o M o m n  m h o t h x  n p n 5 M O B  [Abram s M . a l  al, 

O vH K U H efi n o J i n c a x a p H i i a  b  M O .'ieK y jic  ( J je p M e m a  h b jIh c t c h  c T a 6 n  4 

(JiepM eH TaT H B H O -aK TH B H O H  KOH(])OpMaHHH GeJIKOBOH M O a eK y jIb l [Rudd P I
1997 ,W ang C. at al, 1996], T aK  KaK npn o T a e jie H H H  Gejiica o t  yraepoaa  <|*
T e p a e T  CBOIO aK TH BH OCTb.

C orjiacuo M H e n w o  a B T o p o B  [Rodrigues L . a t  a l ,  1 9 8 0 ] ,  6eJiK O B an 

c e K p e T H p y e M o f l  H H B e p T a3 b i c n H T e 3 n p y e T c a  H a  C B » 3 aH H b ix  c  mcm< 

i io / iH c o M a x .  3 t o t  u e . i o K  c o a e p a c H T  r H a p o ^ o o n b i i i  N - k o h u c b o h  n e i iT n ; i .  o 

H H B aio m H H  n p o H H K H O B e H H e 6 e j iK a  b  ji io M e H  3 H f lo n j i a 3M a T H H e c K o ro  p e n i k '  

rjiH K 0 3 H jT H p o B a H H e  6 e .riK a , n o -B H H H M O M y, n p o H c x o a H T  b  p e 3 y . ib T a T e  npi* 
H e im fl ueabix o j i H r o c a x a p H f lH b ix  ( J jp a m e n T O B . K o h c h h o h  craaHefi n, 

( j je p M e n T O O o p a io B a n H f l  HB.iHeTCH c e K p e T H p o B a u H e  H H B ep T a3 b i noa acln 
o i i p e A e j i e i tH h ix  p e r y j u r r o p H b i x  M exaH H 3M O B  6 H 0 C H H T e 3 a , K O T o p o e  p e r y j in  

y p o B H e M  a K T H B H o ro  (J )e p M e n T a  b  K y jT b T y p a n b u o f i  cpeae n o  n p H H L im iy  m k 

c b h 3 h  K o n eH H b iM  n p o a v K T O M  [Duneset J. a t  a l ,  1 9 9 8 ] .

IlpHBeaeHbi aaHHbie b nojib3y HajiHHHH cneumjiKHecKHx pent 
KJieroHHOfi noBepxHocTH apoHOKeft, ynacTByiomHX b peryjiHTOpHOM cbum< 
(j)epMeHTa cp eaw  [KDpKeBHH B .B ., 1972]. O 3 naneHHH k jic to h h o h  noBcpxi 
peryjiHLtHH aKTHBHocTH c])epMeHTa roBopHT Taioice t o t  (JjaKT. h to  npn yj
o 6 o jiohkh  h jih  noBpeacaeHHH MeM6 paHbi oc pa30BaHHe ceicpeTHpyeMoro t| 
npoaojDKaeTcs, ho  CHHinaercH peryjTHpytomee b jihhhhc 4>epMeHTa cpi- 1 

nacTHHHOfi pereHepauHH KiieTOHHofl c tc h k h  y /ipo^toKCBbix npoTonnacTon ■ 
pei yjiiiuHH B0 3 o 6 H0 B.iaeTC» [Pardo  M . at al, 1999].

ripH KVJlbTHBHpOhaHHH r0M03Hr0THb!X flHn^OHflHblX IUTaM M Uri ZIP* 
Carlsbergensis, S.C hevalieri, S.Italicus Ha cpeae c hiiokosoh , bhclo 
K anecT B e eaH H C T B eH H oro  HCTOHHHKa y r a e B o a a  o6pa3veT C H  TOJibKo Buy > 
TOHHaa <j)opMa H H B epT a3bi. IT pH p o c T e  »ce kjtctok Ha cpeae c caxapojoii. m<
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uchun gigiyenik m e'yorlarga amal qilinishi, m uhitda mutagenlarni aniqlir 
bilan birga teratogenlar va kantserogenlarni ham bartaraf etish lozim. 
o 'rtasida qishloq xo 'jaligida ko 'p  qo'llanilayotgan kim yoviy preparatlarning i 
ta"sirini tushuntirish ishlarini kengroq olib borish lozim. Jumladan. juUu 
ishlatilayotgan nitratlar qondagi gem oglobinning tuzilishiga ta ’sir qiladi. Nii( 
organizm da k o 'p  bo 'lganida kuchli mutagen va kantserogen bo'lgan 
zaminlarga aylanishi aniqlangan. Irsiy kasalliklar profilaktikasida ayoN 
hom iladorlik davrida har xil zararli ta 'sirlardan saqlanishlari juda  katta ahami| 
ega. lia r  xil kamchiliklar bilan tug 'ilgan chaqaloqlar 4 ,5-5%  ni tashkil 
ularning 1,5 -2 ,0%  igina irsiyatnir.g buzilishlari natijasida kelib ch i'ad i. Ii 
nogiron bolalar tug'ilishining asosiy sabablari ayollarning hor"iladorlik 
shifokorlar nazoratisiz har xil dorilarni iste 'm ol qilishi, tamaki chekishi, intd 
va parazitar kasalliklar bilan og 'rish i kabilardir. Eng ko 'p  iste’mol qiliii 
aspirin uch oygacha homilaning o 'pkasi va jigariga zararli ta ’sir qilishi, gc| 
gerpes viruslari homilador ayollardan 3-5% gacha nogiron bolalar tug ili 
sabab bo 'lish i aniqlangan. Alkogol va uning parchalanish mahsulotlari oqsil I 
buzilishi, xrom osom a aberratsiyalari natijasida homilaning o 'lik  tug'ilisl. 
tug 'ilishi, mayib-m ajruhliklar, asab tizimi buzilishlariga sabab bo'ladi 
genofondi, uning laraqqiyoli va jahon ham jam iyatida tutgan o ‘rni o 's ib  keli 
avlodning aqliy salohiyati, bilim va intilishlari. iqtidori, jamoatchilikdag 
ishtirokiga har tom onlam a bogMiq.

Foydalanilgan adabiyotlar:
1. Tursunov H.T., Rahim ova T.U. Ekologiya. Toshkent, “C hinor’", 2006 yil
2. N ovikov Yu.V. “Ekologiya, okrujayushaya sreda i chelovek” . M.. 2000 g

S O G ’L O M  Z U R R IY O D  Q O L D  IRISH DA IRSIY  KASALLIKLAR 
O L D IN I O L ISH N IN G  A H A M IY A TI.

Azizov V .G '.
NamDU

O 'zbekiston Respublikasi Prezidenti I.A.Karimov tashabbusi bilan 
yilning m am lakatim izda “Sog’lom bola yili” deb e’lon qilinishi d;nl 
tom onidan xalq salom atligiga qaratilayotgan e ’tibom ing yorqin 
M ustaqillik yillarida O ’zbekistonda onalar o 'lim i 3,1 barobar, go ’daklar o ■< 
barobar kamaydi. “O na va bola skriningi” dasturi amalga oshirilishi n 
tug’m a nuqsonli bolalar tug’ilishi 2000 - yildan buyon 1,8 marta l> 
B ugungi kunda mam lakatim iz bolalarining 92 foizi rivojlanish ko’rsaij 
bo’yicha Jahon sog’liqni saqlash tashkiloti standartlariga to ’la mos kelmli 
the children” xalqaro tashkiloti reytingiga ko’ra, O ’zbekiston dunyodagi 
salom atligi to ’g ’risida eng ko’p g ’am xo’rlik ko’rsatadigan o ’nta n 
qato. dan jo y  oldi. Barkamol avlodni shak!!antirish uchun hozirgi 
m am lakatim izda juda  katta ishlar amalga oshirilmoqda. Jismonan It i 
m a’nan boy, axloqan yetuk, intellektual rivojlangan, yuqori bilimli 
tom onlam a barkam ol avlod millatim iz boyligi hisobleinadi. Yosh avlodni | 
barkam ol bo ’lishi uchun a w a lo  uning organizmi sog’lom bo’lishi kerak

80



,i sogloni ota-onadan dunyoga keladi. Har qanday odam o ‘zidan 
t  l"i.i .'iniivod qoldirgisi keladi. Ekologik muhitning yomonlashuvi sog‘lom
!«•......... ilisliiga salbiy ta 's ir ko 'rsatm oqda. Hamma irsiy patologiyalar avloddan

l , .  n'lil) kelayotgan genetik «yukka» b o g iiq  bo 'lib , buning ikki asosiy 
» •• Imi I. I’atologik genni ota-onadan bolalariga berilishi bo 'lsa, 2. Yangi 

1 !•" Ifj.m mutatsiyalar. y a ’ni ota-onalarning irsiy axborotni saqlovchi 
■Nfeiming o ‘zgarishga uchrashidir. Natijada, sog‘lom ota-onadan kasal 

I m  •Innyoga keladi. Irsiy kasalliklarni juda  og‘ir kechishi, ko‘pincha o 'lim ga 
i i i i . I i i . ularning ko‘pchiligi uchun samarali davolash usulining yo ‘qligi, 

K iiusljfii o 'tish i tufayli bu kasalliklarning oldini olish katta aham iyatga 
litiy kasallikni hosil bo‘lishi va rivojlanishining oldini olish uchun eng 

\ " Ii.ii lur inson sog'lom  turmush tarziga rioya qilishi hamda o 'z i yashayotgan 
I miiliil muhofazasiga e'tiborli bo'lishi lozim. Atrof-muhitni m uhofaza qilish, 

•lil.iii chiqilgan sanitariya-gigiyena m e'yorlariga rioya qilish, ularni 
I m i  In'minlash har birimizning birinchi galdagi vazifam iz bo'lishi lozim. 

p t a y  \ .hash muhitida mutagen omillarni, y a ’ni m utatsiyaga sabab bo‘luvchi 
i itninuiil.ir, rentgen nurlari va radio, m agnit toMqinlari, ovqatga qo‘shiladigan

♦ ii*iv moddalar, nitritlar va boshqa moddalarni qo ‘llashga yo ‘l qo 'ym aslik
ii LI an birga har bir yosh oilani quyidagilarni hisobga olgan holda oilani 

m iIiIhkIii maqsadga muvofiq bo'ladi: a) optimal reproduktiv yosh (bola tug‘ish 
n il I 15 yoshgachadir. Bu yoshdan oldin yoki keyin bola tug ‘ish irsiy 

P'Dhuli liolalarning tug'ilish ehtimolini oshiradi; b) oilada irsiy kasallik 
% I Li lll>. u yuqori darajada genetik xatarga ega b o is a  va shu kasallikning 

pi i i .i .lixislash yaxshi y o ig a  qo‘yilmagan b o is a , farzand ko 'rm aslikka 
HMi In uladi; d) geterozigota kasallik tashuvchilarning o ‘zaro nikoh qurishlari 

i jtoiMlu|j.ik xatari yuqori bo‘lganda bola ko ‘rishi mumkin em asligini aholiga 
k*» ill lu/.im. Qarindosh-urugMar orasida nikoh qurishni kam aytirish irsiy 

oldini olishning eng zarur choralaridan biridir. 
i lashxislash usullarining qoMlanilishi natijasida keyingi yillarda 

iiiiiNntl.i irsiy patologiyali bolalar tug‘ilishining kam ayishiga olib keldi. 
|i.«  Ini iiiui qom ida aniqlash, jinsga b o g iiq  irsiy kasalliklar bilan bola tug ‘ish

* Imi qilishda katta ahamiyatga ega. Am niosintez usuli bilan olingan
>|ligidagi hujayralarda X xrom atinni aniqlash mum kin (bu usul hom ila 
iik bo 'lguncha o ’tkaziladi). O na qonidagi lim fotsitlar orqali bolani

I i i mansubligini aniqlash ham mumkin. Ona qon zardobidagi, siydigi- 
M niiiiiKil) suvuqligidagi testosteron garm onining m iqdorini aniqlash ham 

in bcradi. Homila va pushtda irsiy patologiya aniqlansa, hom ila- 
■ hi i" Onlish mumkin. Shuningdek, genlar ta ’sirini idora qilish, y a ’ni

i i  la’sirini fenotipik korrektsiyalash (tuzatish) y o i i  bilan ham  irsiy 
| i imMi uMini olish mumkin. G enlar faoliyatiga ontogenezning har xil 

lii'fci ig'ftii ko 'rsatish mumkin. H omiladorni parhez va dorilar bilan davolash 
i»< 'iiii i|uinida rivojlaiiayotgan boladagi irsiy patologiyani korrekisiyalash 
|  /'imi Ian, homiladorlikning birinchi oylarida vitam inlar bilan davolash, 

yoriqlari kabi patologiyalarning oldini olishga im kon berishi 
P ip "  llo /irg i davrda moddalar alm ashinuvi buzilishi natijasida yuzaga 

i ,i 'liklarni tug‘ilgandan keyin korrektsiyalash keng qoMlanilmoqda.
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G a la k t o z e m iy a ,  f e n i lk e to n u r iy a  k a s a l l ig in i  b o la la r d a  s u n 'i y  p a rh c v  | 
m u v a lT a q iy a l  b i la n  d a v o la s h  m u m k in .  J u m la d a n .  g e m o l i t ik e r i t r o ts iU ir  i 
t i y a la r n i ,  u n i  y u z a g a  c h iq a r u v c h i  o m i l l a r n i  ( s u l f a n i l a m id la r  v a  b o s h q .)  >1 

yoM i b i l a n  e r t a  r i v o j la n a d ig a n  o 'p k a  e m f iz e m a s in i  c h e k is h n i ta s h la s l i ,  
l i j o y l a r d a  i s h la m a s l ik  o r q a l i  o ld in i  o l i s h  m u m k in .  I l o z i r g i  v a q td a  ir s iy  kav i 

o ld in i  o l i s h d a  t ib b iy  g e n e t ik  m a s l a h a t .  p r e n a ta l  t a s h x i s la s h .  r r .o d d a la r  aim* 
n a t i j a s id a  k e l ib  c h iq a d ig a n  ir s iy  k a s a l l ik la r n i  n e o n a ta l  s k r in in g i  v a  bi>shi|uj 

a h a m iy a t  k a s b  e tm o q d a .

F o y d a la n i lg a n  a d a b i y o t la r :

1. F o g e l ' F . ,  M o tu l 's k iy .  G e n e t i k a  c h e l o v e k a  ( 2 x  to m ) ,  1 9 9 0 .

2 . P o d  r e d .  B o c h k o v a .  M e d i t s in s k a y a  g e n e t ik a .  2 0 0 2 .

C V B  OPKAJIH HHCDEKUHOH K A C A J L I H K J I A P H H H r  TAPK V "  

HA yjIA PH H  O JIjU H IIl 0 .1  HIM.
A ih s o b  B.F., M a M a p a c y .n o B  B .J l. H a iw / j y

MyCTaKHJT.THKUHHr flaCTJia6KH HH.lJiapH/iaHOK I tpC3HflCHTHMM3 H I M . 

MaMJiaK3THMH3 3X0J1HCHHH T 03a  HHHMJ1HK CyBH 6HJiaH T atM H H .'iaill M< 

a a R a a T  c n e c a T H  a a p a a c a c w ra  K p ra p H .m n . CyB -  x a eT  MaH6&H. h h c o i i  iJ 
jiHTHHHHr rap o B H . O a a w  y3HHH flxuiH  x h c  k h .im q ih  y n y n  (j)aKaT T 03a ir 
c y B H a a n  c[)OHja.iaHHiuH K epaK. /K ax.0H  c o f j i h k h h  caK Jia iii T auJK H .im ii 

M OT.napH ra K aparaH aa. H iicoH aa n a fta o  6yaaaM raH  K acaaaH K aap H H H r 'Mi 
CH<J)aTCH3 cy B  HCTCbMOJi KHJiHiuHHHr H aT H acacH anp  C y B a a  Mtyaa Kyn 

o p raH H 3 M Jiap  y q p a f ia H . i v h k h  cyB  T a6 n H fi m v x h t  X H C o6aaH aaH . CyHPa 
opraHH3M Jiap ly n p o K a a H  y ia a n .  A r a p  cy B a a  o 3 h k  M o a a a a a p  eTap.'m 

M H K poopraH H 3M aap  c o h h  w y a a  K ynanw G  KeTaaH. A ftnH K ca m hkhh .iii 

c y B .n a p a a  BaKTepna.nap Kyn G y jia a n . A pT e3H aH  K >ayK JiapH  Ba 6 v j io k  cy ii.n  
H H c6 a ia H  T 0 3 a  \H c o 6 a a H a a H ,  y a a p a a  6 a K T e p n « jia p  a e a p j iH  yM paM aH ;;n. A 

XOBV3 c y B a a p n a a ,  aiiH H K ca apHK cyBHHHHr 10 c m  r a n  a  G y jira n  w yicyp mi  

K H proK K a h k h h  jK ofiaap aa  M H K p o 6 aap  c o h h  Kyn 6 y i i a a n .  K n p ro K a a H  y  w t 

Ba y3aH H  H y K y p a a w ra H  cap w  MHKpo6a a p  c o h h  KaMaa 6o p a a n . 1 mji t o w

1 0 0 - 2 0 0  a o H a  M HKpo6 y n p a c a .  H(}>aoc c y B a a  1 0 0 0 0 0  a a n  3 0 0 0 0 0  r a n a  ii.i 

Kyn o ^ a a a H .  A fiH H K ca a xoaH  H w aftaH raH  acon aap aaH  o k h o  y T a a n ra ii i t  

6aK TepH 5iaap Kyn 6 y a a a n .

C yflH H H r 3 H r K>KopH K aT aaM H aa 6 a K T e p n a a a p  KaM poK. y p T a  r j  

K pnpoK  Ba nacTKH KaraaM H aa HHaaa Ka.vpoK S y a a a n .  HaM Hfi MaH6ajia| 
K H p ro K a an  3 0 0  m i ia p w a a  1 mji c y B a a  3 8  a o H a  G aK T epna, 5 m wyKVpaHKau 71 

6 a ic re p H » , 2 0  m n y^ yp aH K aa  3 c a  7  a o H a  6 a ia e p H 5 i T on n araH . EM FH paan 
G aK T epH Jiaap  c o h h  K ^nasiaH , eM rw p aaH  o aaH H  1 M a c y B a a  8 Ta f>» 

T o n n a ra H  6y a c a ,  eM F H p aan  k c h h h  yaapH H H F  c o h h  1 2 2 3  T a r a  eT raH .

A pH K  c y B H ra  H H c6aTaH  apHKHHHr MVKHHan M o a a a a a p w a a  MHKpofiJiii 
Kyn 6y a a a n ,  a m u iK ca  oaT M H ryrypr Ba TCMHp 6aK TcpH 5iaapn Kyn y<l 
B v a a p a a H  T a u iK a p n , HH 'rpH <|)H K aTopaap. a30T <j)H K caT 0paap, neKTHHHH n;i|« 

H H aap  xaM  y n p a H a n . C y B a a  ( 9 7 % )  c n o p a  x o c w a  K H JiM afian raH Jiap , nyKHii i* 

3 c a  ( 7 5 % )  c n o p a  x o c n a  K nayB M H aap yM pafiaw.
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im  ii him N'lpaiiaHran BaKHJiaapHaan: B act. fluorescens, B act. aquatil is, 
hiii i .iiuiicans Ba oouiKajiap, \ 0 By3 cyB aapnaa 3ca BHopnoH.iap, 
■*•*1 • 1 cm up Ba ojiTHH ryrypt SaKTepmmapH yHpaftan. OK,aBa cyB Tap- 
1111 i m h  i ,  . h i  6aKTepnHJiap vnpafiaH Ba y jiap  opacw aa k)kvmjih ii'iaK 
tii|niiiii Ky iraryBMH BaKHaaap x a \t GyjiaflH.
.......... m r  Htjijioc khcm h  n o .iH c a n p o 6  30Ha 6 y .™ 6, 6 y  30Hajiai h cvBHHiir

im iiKioo r a  hkhh 6aKTepH» oy .ia .au . V p x a n a  H ^ a o c a a n ra H  30Ha -
•.............. cv bh h iit  1 m; i a a  1 0 0 0 0 0  6 a rrep H H  6 y a a a n .  A h to  T03a
....... m ipof) 30Ha 6yjTH6, 6 y  3 0 H a a a rn  cyBHHHr 1 m jt a a  1 0 0 0  r a  hkhh

i'i|> iilt;iH . IIo . 'iH c a iip o o  3 0 H a a a  ^ c h m jih k  Ba x.aftBOH K p a a n iy ia p H  

r t iu ia n  n a p n a j ia n a a H ,  H aTH w :aaa M eraH , B o a o p o a  cy ab (j)H a , 
11 iiMMHUK. opraH H K  KHCJioTajTap Ba aMHHOKHC.HOTa.nap \ o c h j t  6yna jw .  
mo lo i ia u a  M o aa a jia p H H H r ria p H a jia m im H  aaBOM  3 T a a n : H 2S —► H 2S 0 4 

• IIN O j r a n a  O K cn aa aH aa H .
IIahm ii m ipof) 30Hajia K ynpoK h k k h  B ajieim iH  TeMHp T )3Jiapn  v h  Ba-ienTJiH 

1 iiM’iniiaaH . AwnHKca apnK  Ba x,ob\'3 cy B Jiap n aa  w y a a  Kyu naT oreH  
i«|i y ip a i i a n ,  y n a p  o p a c H a a  6 p y n e .u ie 3 , K,opHH th iJ jh , aw seirrepH H  

>n imiid HuGpHOHH Ba 6ouiK a.nap 6yaH iiiH  m vm khh. 
m n  i ii M iiK pofi.iap  Ba B H p y c jiap H H H r c y e j a  m i ia u i  M yaaaTH __________

" im  11 ihm jKOHjiamran epuapaa™  cyBaa MHKpoSaap »cyaa Kyn 6yaaaw , 
11 1 mi .( -4 km Hapn yTran, MHKpooaap co h h  HHa KaMaaaH. EyHHiir 6np  
■iiim .ipH 6op: M exaH H K  Ryu 6nnaH M M K p o fijiap  cyB T arn ra  n y ic a m i ,  cyBfla 

■up KaMaHaw. 6eBOCHTa T yiuran  K v e iu  H y p H  y a a p ra  caji6nM T a tcn p  
miii i'MiipiaiiH3MjTapHHHr 6n p  khcm hhh co o aa  xaftBOHJiap HCTetMon 3TaqH 

► ■ ijniK ropjiap ca6a6  6yaa,qH.

U p  •••IN

< " ...... 1 iiuiapn
•  ■I MUi.p 
I  N K i| ' I I , i i i  i . i ( i h

> ■■llll II 

1 K ip 

M ll lp i l  l . ip

IM l'iiip n

N liip  I V pH

m i n n p y c jiapH

M I 'liii 'ia p ii

i|ii 1 nap

CTepwaaaHraH cyBaa BoaonpoB oa aHxop cyBHaa

1 6 0  K yH aaH  opTHK 3 0  K yHaaH 

OpTHK

1 0 0  KyHra'ia

3 — 3 5 0  KyH

3 —  15 K yn

6 — 16 8  KyH 
6 Kyuraqa

6— 3 6 5  KyH 2 — 4 2 0  KyH 4 — 1 8 9  KyH

2 — 7 2  KyH 5— 2 7  KyH 12 — 9 2  KyH

3 — 3 9 2  KyH 4 — 2 8  KyH I — 9 2  KyH

Mmaiu MyajaTH

1 1 8  K yH aaH  1 8 0  K yH aaH  

OpTHK OpTHK

9 2  K yw rana 7 — 31 KyH 

5 — 8 5  KyH 1 0  K y H r a n a  

5  K y H r a n a  1 5 0  Kyurana

c y B H ja

3 6 5  KyHrawa

83



IlaToren M H K p o d iia p /ia H  6 p y u e j 7 . i e 3 .  T V jw peM H H , n a p a rH (J ) .  m J  
T a e K H a .ia p H , B a 6 o  R iio p H o n H  B a o o iU K a n a p  o K a B a  c y B a a  y3C K  M V Jia a i ■ 

K opH H  t h ( J ih  TacK M acH  21  K yH , M V 3 ja  6 0  k v h  B a O K aB a c y B a a  6 — 3 0  * 
HLHaH.aH.

O h h k , c y B  \a B 3 a . : i a p n  io k v m j ih  h h u k  K a c a j i . im c j ia p n i iH  T a p K aT H in  i.i • 

BOCHTa 6y^H UlH  MyMKHH. 11 IyH H H T y H y H  CyBHH K a iiH a T H 6  H C T etM O A  KHJIIW 
T y p jiH  c v b  o p K a jiH  T a p K a J i a a n r a H  h h ^ c k h h o h  K a c a ju iiiK u a p H H  o ju iiiiim  
6yjiaM H 3.

<t>0HaanaHHnraH aaa6He jiap:
1. M H H o ro M O B a, A \  B axoooB  M n K p o 6 H O J io rw i Ba B n p y c o J io rn »  a c o c n a p i i  T o u ik c iii , 

‘■ y i i i iB e p c ii r e T ”  H au ipw eT H , 2 0 1 0  Ah ji -  2 0 0  c.

2. 3 p ra m e B  T.3., 3 p ra iu e B  A .3. S K O iio riis  peKM C tip aap b M  - T o iiik c h t , “ Mh ih  acp  tii> < 
H aiupiicTH . 2 0 0 6  fim i. -  3 0 0  c

T A B IIY  O  S IM L I K L A R M N G  M O  J IZ A K O R  S1RLARI 
M a h n m d ja n o v  Dilniurod

NamDV (alaba (Ilmiy rahbar D.Dehqonov)

M arm arak dorivorlik xususiyati bilan tabobatda o 'sim lik lar orasiil.i
o rinda turadi. M arm arak ba'zan  mavrak deb ham nomlanadi. Mt 
labguldoshlar oilasiga mansub. Hayotiy shakliga ko 'ra  ko 'p  yillik yoki 
butalar turkum iga kiradi. Vatani O 'rta  yer dengizi sohillari hisoblanadi 111

T ibbiyotda m arm arakni uch turidan foydalaniladi. Dorivor marmarai 
50-100 sm ga yetadigan yarim  buta. Tibbiyotda barglari ishlatiladi. Tarkih 
moyi, flavonoidlar, uvsol va oleanol kislota. oshlovchi moddalar va 
m oddalar m avjud. Bundan tashqari tarkibida huddi piyoz va sariim 
tarkibidagi fitonsid m oddalar kabi ko 'p lab  m ikroblarga qarshi ishl.iii' 
m oddalar bor. Bargining damlamasi burishtiruvchi dizenfesiyalovchi va vi 
nishga qarshi ta 's ir  etuvchi vosita sifatida yuqori nafas yo 'llari yallig 'ht 
tom oq, o g 'iz  va milk shilliq pardalari yallig 'lanishida o g 'iz  chayish 
qo 'llan ilad i [2 ],

E fiop iya m arm aragi. Uning bo 'y i ham 50-100 sm ga yetadi. U kn 
U kraina, K avkaziiing tog 'li hududlarida uchraydi. Uning tarkibida ilrn 
xususiyati borligi tufayli uni erta kuz vaqtida y ig 'ish tirib  olinadi. Ko'pin. 
ustki qism i ishlatiladi.

X ush b o 'y  m arm arak k o 'p  yillik o 't  hisoblanadi. O 'rta  Osiyonu 
hududlarida uchraydi. K o 'proq  toshloq yerlarda o 'sad i. U ning bargiil< 
yorlangan qaynatm asi yurak tez urishi, darm onsizlik, bezgak, buyrak kasali 
davolashda ham da ovqat hazm bo’lishini yaxshilashda ishlatiladi. Eksli 
tayyorlangan  surtm a va ekstraktining konsentrati-salmus teri kasal 
davolashda yaxshi natija beradi. E fir moyidan dorishunoslik amaliyotidn 
dori shakllarin ing  hidi va ta 'm in i yaxshilashda foydalaniladi [ 1].

X alq  tabobatida m arm arakni yana ikki turi : tikanli marmarak 
m arm aragidan foydalaniladi. B olgariyada marmarakni barglaridan tayyoi 
dam lam a gastrit va kolit. oshqozon yarasi, meteorizm, jigar va o 't  pufag i;
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In'-I il.miladi. Bundan tashaari bodomcha bezlarini y a llig 'lanishida ver 
|M»n Inydalaniladi [2],
I Imi inkii z niurakkabguldoshlar oilasiga m ansub ko 'p  yillik o 'sim lik 
I 11 k bo 'tako 'z  bizga tarixdan m a'lum  bo 'lib , uning ajoyib sirlari 

M i'iliklm niiig vozma manbalarida keltiriladi. M isr firavni hisoblangan
■ tni ilnviidagi yodgorliklarni topishganida uning sag'anasidan ko 'k  

i miiIi liiitnbari topiladi va u yaqin vaqtgacha chirigan bo 'lsada ammo, 
| |  ■iniUini yo'qotm agani aniqlandi. M isr kohinlari ham bo 'tako 'zni afso- 

il< Ii qarashgan va o 'zlaricha unga turli xil m a'noda munosabatda 
i|lll tttynn.

In Ink11 /ni ko 'z  kasalliklari, o 'rta  quloq vallig 'lanishi. tutqanoq. buyrak 
itivnlashda ishlatilgan.

Ini All ilm Sino bo 'tako 'z  haqida shunday deydi: “tutqanoqda ichirilsa va 
liuiundan yuborilsa , yaxshi foyda beradi. Burundan yuborilsa 

f t  ji/Mluyiti 13 1.
tm* iimviy (ibbiyotda ko 'k  bo 'tako 'zni gullari ishlatiladi. Gullagan paytda 
MkmII \Ik ib olinib, soya joyda quritiladi. Guli tarkibida glikozidlar, fla-
• • ■ >li- xaridlar. oshlovchi moddalar. kumarin va boshqa birikmalar bor. 
I fe m k  nydik pufagi va istiqo kasalliklarida siydik haydovchi dori sifatida

r ill Slumingdek o 't  (safro) haydovchi ta 's irga  ega bo'lganligi uchun 
I t  ii I | >11111ki kasalliklarida ham qo'llaniladi.

« k I n i lako'zdan tayyorlangan damlama va qaynatm alar kuchsiz zaharli 
|  ■*« Muming uchun homilador ayollarga berib bo ’lmaydi. 

i Ii Ini lako'zning urug’ining kukuni so 'gal va uzoq vaqt tuzalmaydigan 
iliivnliishda foydalaniladi [1].
»niiiink tarkibida uchraydigan turli mikroblarni o ’ldiradigan fitonsid 

m»* iini bu moddadan faqat yallig’lanish kasalliklarini davolashdagina 
M |h im | |  k„salliklarni oldini olishda ham foydalanish mumkin. Masalan 

It 111111 kus.illiklarini viruslar qo ’zg'atadi. M ana shu kasallikni qo’zg’atuvchi 
kn '|i,irtb  ketmasligi uchun va oldini olish uchun maramarak bargidan 

ilnmlamalardan foydalanish mumkin. Xavli o ’sma(rak) kasalligi 
ImIiImm bo’lib, uni birinchi, ikkinchi bosqichini insonlar sezmay, o ’tkazib 

i mumkin. Kasallik uchinchi va to’rtinchi bosqichlarda aniq namoyon 
Mtvlli kasallik tug’diradi. Shuning uchun bu kasallikni oldini olish 

I  pftuni.ikni bargidan tayyorlangan damlamadan vaqti- vaqti bilan oz-ozdan
4 llli lurish mumkin. Dam lam a tarkibidagi m oddalar viruslarni organizm  

1111 kctishiga to ’sqinlik qiladi.
11 Ixi lako 'z  oshqozon yallig’lanish kasalliklarini oldini olishda 

i llundan tashqari o 't  pufagi yallig’lanish kasalliklarda ham keng 
IniIi K o'k bo 'tako 'zn i qaynatm a va damlamasini m e’yoridan ortiqcha

i i|llili lui’lmaydi. Chunki tarkibida oz m iqdorda zaharli modda bor. U 
•t i milli.y ta ’srr ko'rsatishi mumkin.

Foydalanilgan adab iyo t la r  
^  »lii<iinltiycv.Botanika. T o s h k e n t ’’O 'zbekiston” . 2002. - s  470.

i • ■ i.'nis l-IV tom ‘‘prosvesheniye” . M oskva 1976-1986.
>•** ...... kIi: .ii/ .
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C M  B Y  I I I  C l I H P T J I A P H  B A  V J I A P H H  O P I  A H  II { \ 1 (  A  T A 1 » (  111 
A -Jex K O H O B , M .J I y i n i i J i J i a e i i a .

Hum jjy

Maii.'IVMKH, CHBVIU CIlHpTJiapH H30aMHJ10JI, H306vTaHOJI. H30ll|( 
K aon cnnpTJiap apajiaiuMacHaaH h 60p a x  6y.nn6 , :)Tanoji;iaH TaxMim.m  

M a p ia  yTKHp xmyiH Ba 1 0 0  vtapoTaGa 3a\ap;iH  XHCoGjiaHaaH. / V I . M ill 

MeTOBa Ba C .X .  A 6,ayp a330K 0B a,iapH H nr o j ih 6  o o p r a ii  TaaKHKOiJiapn id 
cnnpTJiapHH HM Mo6HjiH3aunajraHraH (j)epMeHTjiapHHHr TpaHC<t>epa 1 1 
UHHJiapH X H C o 6 n ra  TpaH C (J)opM auH suiaiu  h m k o h h h th  aHHKJiaHflH. Eyiu> ■ 

6epH.nraH.aa CHByxa c n n p T J ia p  anKHji4)pyKT03Hajiap. G h o j io th k  (Jiaoji m« 

x o jiH fla  6 o F J T a n a f ln ,  h iu j i o b  G e p n m  3ax,apjiH  Ba K yJiaH ca x h j u ih  mi 

cnHpTHHHr KOHHKjiapaarH MHKflopHHHHr 8 7 %  h h  6o r jia iiir a  h m k o h  6epi* 
A 6jiypa3aK O B a, 1 9 9 0 ] .

C H B y x a  cnH pT JiapH  - C 3 -C IO  r a n  a  6 y j i r a H  6 n p  3 to m jih  a j n u j i a u a  

H 3oaM Hji. H3o6yTHJT, n p o n n .n  c n n p T J ia p  Ba 6 . )  TapK H O H aa 8 0 %  r a  K aaap  I 

H3oaM HJi c i in p T  6 y jia f lH . A m h ji  c rrnpT H  C sH 9OH h  v h h h t  H 30M ep ;i: 1 

aTOMJiH y s ra p M a c  c n H p T jiap flH p . A m h ji  ciiH pT H H H iir 8 H 30M epw  Mai.Jiyi 

K /w m o b c k h h .  1 9 6 7 ] .
A m h j i  c n H p T H H H r  3 H r  k / r i  T a p K a J i r a H  H 3 0 M e p n  H 3 o a M H ji 1 

- (C H 3 ) 2 C H C H 2 C H 2OH 6 y jiH 6 ,  6 y  c n n p T  C H B y x a  c n H p T J iap H H m ii 

KOMnoHeHTH x H C o 6 :iaH afln  B a 3T aH O Jira H H c6aT aH  a e a p j iH  1 0  M apT a ijiu 
M e ia n o j i r a  H H c6axaH  1 0 0 0 0 0  M apT a XH.HJwpoK.nHp . H soaM H .'i c im p rH  [ 

K y .nanca  \ h ^ ; i h  cy io iy iH K  o ^ .ih G , K afiM aJj. \ a p o p a x n  l Kafl =  1 3 2 ,1 °C , 3H'i 1 
8 1 4  K r/M " r a  t c h t ,  c y B a a  xaM  3 p n H .an  x a M a a  3 ax ap jiH  GyjiHO, yHHHr Gyn 
o jiH iu  fiyjiH HH  K o n jia iia H  e a  G y rH J im n ra  x a M a a  ro T a j ira  o j i h 6  Kejiajti 

H y w H b ra ,  1 9 9 5 ] ,
O jih6 6 o p n jiran  TaawKOTJiapra K y p a , C H Byxa criHpTjiapHHHHr miik 

oluho GopHHiH, h i,hh 1 %  a a n  1 ,3 %  ra n a  oiuhluh, o p ra H im ia a  c y i  
HHTOKCHKauHHHH naw flo GyjiHtuHra c a 6 a 6  Gy.inG, hhkh  opraHjiapiuni' 
pHiiiHra o jih6 KeuaflH. Aflw iK a w n ra p , G y fip aK , Kopa TanoK KaGw sm  u 
opraHJiapHHHr HHTOKCHKauwHJiaHHUiHra Ba T yp jiH  xhji KacajuiHKnujid 
Kejiaan [D .C azo rla-A m o ro s, 1 9 9 8 ] .

B n p  K aTop k jih h h k  laaK H K O Tjiap. a n K o ro ju iH  H H H M JiH ioiapaaH  mil 

KaLlHMJlaHHLU HHHMJIHK T a p K H 6 H fla rH  6 n p  3TOMJ1H ajlH(}>aTHK CIIHpi K 

K3Kopn M H K ao p a a  G yjiH uiH  G njiaH  G orjiH K  6 y j in 6 ,  h h c o h h h  o f h p  n o c n n i  

KauHsiJiH cH H ap o M  Ba 3 n n jien T H (J)o p M ajiH  xan>K O H jiaH H iiira x,aM;n 

(JiaojiHflTHHHHF 6y3H JiHiiiH  6HJiaH xapaKTepjiaHHLUH a n n K J ia i i r a n .  T c 3-t c i  I 

c n n p T H  K y n  6 y j i r a H  a jiK o ro J iJ iH  HHHMJiHKJiapHH H CTeiM O Ji k h jih iu  mi 

raH H K  cH H apoM H H H r u ia K ju ia H H u iH ra  c a 6 a 6  G y jiaaH .
U lB e f iu a p H « jiH K  o u H M Jia p  TOMOHHflaH K y n  M H K H o p aa  a jiK o ro ju m  

j ih k  HCTetM OJr k h j th u i ,  H epB  x> .xaW pajiapH H H H r K y p n iiiH F a  Ba acaG  * 

CHHHHr 3apap jiaH H iuH H H  J?3 T aH cpnG ajiapH  opK aJiH  aH H K Jiam aH  [P . E b b e scn
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SWVNING B IO L O G IK  A HA M IV AT!
LU T P IL L A Y E V A  M.

Nani DU lalaba

|«  iil,i suvdan ham oddivroq modda bo 'lm asa kerak. Uning na ta 'm i, na 
M i "  'I .ilLinida zangori rangli), na hidi va na shakli bor. Lekin suv tabiatda 

ii.im, lirik organizm larning asosiy tarkibiy qismiga kiruvchi anorganik
I  hIiI,Hindi. Uning miqdori turli organizmlarda turlichadir. T o’rt ovlik 

hLiIii In 94%, vangi tug 'ilgan chaqaloqda 77% (kevinchalik u voyaga
• <ll Im miqdor o ’zgaradi), katta yoshdagilarda 50-60% , erkaklarda o ’rtacha 

p - 71%), nyollarda o ’rlacha 50% (40-60%), o 'sim lik hujayralarida esa 90% 
t l«i Indi. Iluddi shuningdek organ va to ’qim alarda turlicha miqdorda

1-jadval
T u rli to ’q im a la rd ag i suv miq dori

1 • IflUM
Organizm dagi umumiy suv 
miqdoriga nisbatan(%  da)

To’qima massasidan 
(%da)

Mitei 2.7 75-82

Mnskul 50.8 75-78

[ cri 6.6 72

Don 4.7 80

llv.ir 2.8 70-75

lii'qimasi 2.3 6-10

1 nil rm ali 3

Siilii(i. ncologik tuzilishi, tarixi va unda hayotning paydo bo"lishi. fizikaviy 
-■ml\ muhit, iqlim va ob-havoning shakllanishida suv muhim aham iyatga 

Ii i|.mday tirik organizm suvsiz yashay olm aydi. Hujayraning yashash 
hiini suv tashkil qiladi. Organizmdagi suv barcha o ’simliklar, tirik 
In \ ii m ikroorganizmlarda m oddalar almashinuvi uchun zarur asosiy

■ hitnliiKilck. bir qancha kimyoviy fermentativ reaksiyalarning substrati 
Ii Niloplazmadagi suvli muhitda o ’simlik hujayrasining asosiy hayotiy 
I ku/ntiladi. Suv oqim i bilan ozuqa moddalarning harakati ham am alga 

h ilcm utez jaravonida suv karbonat angidrid bilan birgalikda organik 
hi mi I bo’lishida qatnashadi va shu bilan birga yerda tirik organizm lar

11 h 111 vositasi hisoblanadi. Suv to ’qim alar faoliyatida, oziq moddalar va 
u» m.tlisulotlari (qon, limfa, o ’simliklar sharbati)ning singishida, fizikaviy 

J |n l t  iwlyiida ishtirok etadi.
.....a Itujayradagi muhim vaz,Talari ko’p jihatdan uning kimyoviy va

Ii t "«ii«iyatlari bilan bog’liq. Bu xususiyatlari asosan suv molekulasining 
|iilJjhmishi va qutblanishi sababli bir-biri bilan kuchsiz vodorod bog’

• Mh  lit ilunishi kabilar orqali am alga oshadi.
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Suv-eng vaxshi erituvchi. Bu xususiyati orqali suv hujavra 1111 
parchalanishini ta ’minlaydi. K o 'pchilik  mineral tuzlar suvda ciiim * I  
uchraydi va shu sababli ham ular hujavra membranasi orqali oson * I 
xususiyatiga ega bo’ladi.

Insonning suvga bo’lgan fiziologik ehtivoji katta odamlarda gavd.U'M 
kg m assasiga 15 ml, emadigan bolalarda 35m! ni tashkil etadi.Agar od.itHi 
ovqat iste 'm ol qilmasdan, faqat suv istemol qilsa u o ’zining tana mass;r,nn| 
ini yo ’qotgunicha, ya’ni 40-45 kungacha yashashi mumkin. Lekin. aksnii 11 
ovqat m eyorida istemol qilinsa, suv esa urnuman ichilm asa orgjrill 
massasining 20-22 %i yo 'qolguncha 7 kungacha yashashi mumkin 
organizm ga suv naqadar muhim modda ekanligidan dalolat beradi ' > 
tarkibida va ichimlik sifatida organizm ga qabul qilinadi. M e’da va ichnl I 
orqali qonga so ’rilgan suv moddalar alm ashinuvi jarayonida ishtirok etadl 
asosiy qismi terlash, nafas chiqarish va sivdik orqali ajratiladi.

_______________________<>rg*n i /m d a  suv a lm ashinuvi___________
Suvning kirishi (litrda)  ̂ Suvning chiqishi (liti ■ il

M anba miqdor M anba

Suvuqliklar 1.2 Buyrak (siydik)

Suyuq ovqat 1 O ’pka

Endogen suv 0.3 Teri

Axlat

Jami 2.5 Jami

Suv o /ig a  \o s  quyidagi g'ayrioddsy (anom al) xossalarga ega: sfrt i* 
yuqori, qovushqoqligi kichik, suyuqlanish va qaynash tem peraturasi yuqoii 
holatdagi zichligi qattiq holatdagidan katta. Suvning yana bir muhim xu 
katta issiqlik sig’imiga ega va issiqlikni yaxshi o ’tkazadi. Shuning udi 
huiayra ichidagi harorat deyarli o 'zgarm aydi yoki hujayra turgan muhilil 
farqlanadi.

U I V P C y B  < D O C ® O P H T J I A P H A A H  O O f t f l A J I A H r A H  X O JI .'I , 

T A P K H K H f l A  K A .I M I .H H  B A  M A I  H U M  T V T I  A H  A 3 0 T - < 1 > 0 (  «!><

^ F H T J I A P  O J 1 H I U  
I lia M U Jiia iiH O B  H .T . ,  A 6a y j i j ia e B  A .H . ,  M an a U /K a H O B  3 . I I . ,  M a M a a a J iu a

HcmaHzaH MyyaHducmtK-nedazoenKa UHcmnmymu 
«f\yh,on cynep4ioc(f>am 3aeodu» OA)K

T apK H 6 H.ua P 2O 5 m h k a o p h  KaM 6y n ra H  (~20%  P 2O S) <})0 C(jK>piit 

3KCTpaKUHo:. (j)oc(J)aT KHCJiOTa (3< t>K ) H iu .aa6 HHKap; _u h k th c o h m h  *11 

c a M a p a  S e p M af iaH . I lIy H H H r y ^ y n  6 y H a a f i (})oc(J)opHTjiap/iaH  x.03Mprn 

(J)aK.aTrHiia o a a n i i  cynep(|>oc4>aT  H u u ia 6  HHK,apHiu,garHHa (j)OHaajiaiui 

JleK H H  6y y c y j i  6HJiaH  H uiJia6  HHKapH JiaeTraH  cynep<j)oc({)aT TapKH6 a a a n  

K QM noH eH TJiapH HH H r KaMJTHrn (P2O 5 =  9-11%, N =  1-2%) m m ia 6 mm
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......mm n ac jii iHpuilH, Ma\cy.ijOTaaH caM apami (fiOHaanaHHin ko3(|h})H-
* i>i!iii i npa.iH. vhh TaiuHiu Ba caiyiam  \apa>KaTJiapHHH omnpa.UK.

ii- .i m i i  tiiH iir  O a p r o H a  b h .i o h t h  H f in a n  T y M a H H  IIIypcyB x > a y a n a a  

) K".„ IM  )s TVTraH 4>occ})opiiT p v a a  KOHJiapn x.aM M aB w y a  6 y j in 6 ,  

o ju ih h  c y n e p t j)o c ( |)a i  T y p n aa rM  y rH T jia p  H iu jiaS  iH K a p n iu a a  

ihmi v.im iiK iH c o a H ti c a M a p a  o e p M a iia H . E y H a a ft 4>occ |)opH T aapaaH

i i  i im p o jiH u m a  (jjo Jiaa jiaH H iu  M a K c a a n a a  TapKH6 w a a  6 ,8 7 %  P 2O s

l l l t i "  j I'  >L'(j)OpHTHHH KH'iHJIKVM TCpMOKOHHeiiTpaTMaaH OJlHHTaH Ba
u m i i i  i.iii! a n  ( N H 4N O 3 K yu iH u i OHJiaH) 3< t> K aa  n a p n a a a iu  >Ka-

V|H ,111111k. I'apK H O H aa KanbUHH TVTraH ({>0 C(j)0 pJIH yFHT 0 JIHLU KyiUa^OK 

>|m 1 11 i i t i t i im i i r  okhm jT h  H iu aaG  HHK,apHiu y c y J iH ra  y x m a f ia H , c()aK,aTrHHa 

■mi ""m  M ci.epH  6 n p  03  opTHKHa S e p n a a a w  Ba x o c h j i  KHJiHHraH c y n e p -  

nn»n< ii.turii 3pK H n K H caoT annaH K  ra 3  x .o /iaT H aa rn  aMMHaK 6 HJiaH 

■>«ii*i 111. i yc iie iriH H  6 y rjiaT H Jia a H . a o H a a o p a a H a a i i  B a K ypH TH Jiaaw .

I  m ill \> iyn  3KCTpaKUH0H (j)0C({)aT KHCJIOTaCHTa O aaH H aaH  aMMOHHfi 

h im  11 l ly jin  6 n jiaH  3K T H B naH aan, y H a a  (})occj)opHTHHHr (JioccjjopHT: 

l i r  H i*  t ) , )  100 :80-^-100  HHc6 a T a a  8 0 ° C  \ a p o p a T a a  9 0 - 1 2 0  MHHyT

J .........1 \ 1u 1u n 1aa rH  aMMHaK 6 nnaH  H eftT paaaam , cycneH3HHHH 6yrjiaTH in

t  1.......... icypH T w ji a cap afiH aap H  a M a jira  o u in p H J ia n .

| | N ......... ( 6 ,8 7 %  P 20 5) (J)oc(J)opHTflaH (jjo ftaa jraH raH  x ,o a a a  T a p K n 6 n a a

1* nn M iiniHH T yT raH  a30T -(Jioctjiop :iH  ^FH TJiap o j ih i i i  w a p a e n m iH H r  

» im paM C T pjiapH  a a  M axcyjiO TJiapH M H r k h m £ b h #  TapKH6 H 1 Ba 2 -  

m  u D im p H n ra H .

1 i tm k h ,  H iii/ia6  H H napHUiHHHr 6 e jirH JiaH raH  t c x h h k  T a J ia S n a p n ra  K$>pa, 

fim 11 i|m c())opH TH H H r n a p n a j ia H H iu  a a p a ^ a c n  8 0 %  aaH  opTH K , 3pKHH 

n> m u (I^OsjpKHn) 5 %  a a H  o iu M ac jiw rH  KepaK. B y T a jia 6  TapK H O H aa 2 5 %  Ba 

iiu I*.<)5 TyT raH  (JioccJjaxjiapaaH  (J>oc(J)opjiH ^ rH T a a p  H iu jiaS  H H K ap w n ra

i i i  m i MyiiKH 6 y H a a  ( P 20 5 ^ . / P 7 0 5y^ M) 1 0 0  H H c6aT 9 6 %  a aH  K>KopH

■  i h i i  yciiM JiH K aap  TOM OHHaan KHfiHH y 3 a a in a a H ra H  (j)oc4>opHHHr m h k -  

fMum 1 VMyMHH MHKaOpHTa HHc6 aTaH 4 %  a a H  KaM 6 yaHUIH Ta-bM H H aaH aaH . 

h i  iiiHKHKOTJiapaa TapKH6 n a a  6 ,8 7 %  P 20 5 T yT raH  <}ioc(j)opH T aapaaH  

i i  i i  i i u .

f t . ' i i* l*2O s K O H qeH T pauH saH  3 ® K a a  <j)octj)opHTHH (J )o c ( j)o p H T :3 ® K (1 0 0 %

• I imi KO i in c o a T H a a  k # u ih 6  n a p n a j ia H H iu  w ap aeH H  a M a n ra  o u m p H a r a H a a  

m n lia li i iH a a  ( P 205yjn. /P 20 5yMy„ )■ 10 0  H H c6aT  9 5 ,9 %  r a  eT aaH . B y T K a a a rn

M 1.1‘p m iH H r OpTHIUH (J)OC(j)OpHTHHHr napMajiaHHUIHHH Te3JiaiUTHpaaH. 

I *■ i i.Cpn 1 ,2 5  MapTa o m n p H a ra H a a , h w ih  <J)oc<J)opHT:3<I>K(100%  P 2O 5) =  

I  m u  i m i a a  iiap H a jiaH H in  acapaeH H  a M a a ra  o u iH p n a r a H a a  K n =  9 7 ,5 7 %  h h  

n  til . Ia p ^ a jia H H iu  * a p a e H H a a  x o c n a  KH.iHHraH Sj^TKaJiap T a p K H S n a a

ii o y jia a H .
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A K TH B JianraH  3< t> K aa  IU y p c y B  (JiociJiopHTHHH n a p n a j ia iu  H capat-ium p 
tc x n o a o rm c  n a p a M e T p jia p n  Ba p /m m  a n  c v n e p d n iu b a T  6 v  ■ icacn  k h m c i i i h i  i

KypcaTK HM .nap

C>oct})opHT 3ct>K(100% 
T ex H o .n o riiK  KypcaTKHM .nap

P2O5 ) M a cc a  u p  

Ba KOMnOHCIII

100:80 1 0 0 : 1 0 0 100:80
C r e x n o M e T p ii s ir a  m j  b o (])h k  3<t>K 

MeteoH, % 1 0 0 125 1 0 0

n a p H im a m  w a p a c H H a a H  

c y H r

A m m o h h u . i

t
Kvnca dH KiifiMaTH 3.2 2,4 3,5
P2 0 5 (yMyMHfl), % 19,26 19,81 19.98

PiO- ■ v u ia m a j in ra H ) .  % 18,47 19,33 18,46
P2O* /c y a . 'ia  s p H fta H ra H ). % 14,44 16,75 13,77

K2O (y M y M iiti) , % 0,17 0,19 0,18
CaO (y M y M H fi) , % 3,82 3,17 3,76
M gO ( v m v m h h ) % 2,31 2,28 2,26

N (VMVMMil), % 0,43 0,45 0,57
h 2o ,  % 54,46 56,11 52,76

(P 2 0 » 11./P20 5vm .) 100 (K„1 % 95,90 97,57 93,89
(P 20 < : 3 P ;0 S___ „) 100,% 74,97 84,38 68.92

AKTHBJiaHrau 3<J)Kna IliypcyB <J)oc<j)opHTHHH napMaaaui, n e tiT p a .1.1.111^  
KypHTHiu acocHfla ojiHHraH M axcyaoraH H r k h m cb h h  TapKHOH Ba >Kapui ■

K y p c a n o m a a p

(l)oc(JiopnT :3< t> K ( 100% P2O 5) M a c c a  H H cfcim ) 

TexH O JiorH K  K ypcaTK H M jiap Ba KO M noHeHTJiap v

100:80 1 0 0 : 1 0 0 100:80
C re x H O M e T p im ra  m j  boiJih k  

3<I>K M e ie p > ' %
1 0 0 125 1 0 0

K n c n o T a jiH  M a x c y n o T
AM M OHIlfclilll

M & xcy.nn

Ev nca pH KiuiKia™ 3.2 2,4 3,5
1P2 0 5 (VMVMIiri). % 41,40 44,50 41,46

P ’O s 'j f r j i a u i a a i i r a H ) .  % 39,76 43,84 38,94
P2O 5 (CyBaa 3 pMfiaHran). % 28,15 35,81 25,70

P2O 5 (3 P K H H ) .  % 1.76 8,42 0.41
K 20  ( V M y M H f i ) ,  % 0,36 0,43 0,38
CaO ( y M y M H f i ) ,  % 8,24 7,12 7,80
M eO  (yM yM H fi), % 5,02 5,10 4,69

N  (yM V M H ft), % 0.92 1,03 1,18
H20 ,  % 2 ,2 1 1,37 1,95

(P 205v l . / P 2 0 w  -I  1 0 0  (K„), % 96,04 98,52 93,92
(P.-CH . . /P ^ v  ,„ „ )•!  00. % 6 8 ,0 ° 80,47 61,99

CynepiJjoc^aT 6yrK aaapn  aM M H aic ra3H 6miaH HenTpojiJiaHran.i 
TapKH6Miiarn spxHH KHCJioTa HeHTpamiaMaflM Lily 6n;ian 6np Karopau 
)KapaeHj.ap TycjmftjiH moho- Ba anicajii>UHfi(j>oc<})aT.napHHHr khcmbh TpHk.i 
cj)oc4)aTra afljiaHMLUH \a M  coflHp 6yaaflH. EyHHHr HaTH/Kacnaa <J»oc4)o|n
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' • i i.iinu;iH . X y c y e a H . 4>oc({)opnT:3<I>K( 1 0 0 %  P 2O j )  =  1 0 0 :8 0
• i m i im r ru ii  6yTKaHH aMMHaK ra3H  6 n ;ia H  n e f iT p a a a a m  H a T im a c w a a  

: I" ., i a . (J)0L-(J)0pnT:'3OK( 1 0 0 %  P 2O s) =  1 0 0 :1 0 0  S y a r a n a a  x o e n a  
ln> i* him .utMMaK ra3H  OHJian H e i t r p a a a a m  n a m w a c H a a  s e a  K n ( 9 6 .4 5 % )  

JBtmt im
ft >».. i >|-iin K̂  pHTMiii naHTHaa xaM (j)octj)opnT H H H r n ap nanaim iu  wapaeHM 

| |  H iin * a a u  O y T K a a ap a a rH  spKHH KHcaoTa M w aiopHra Go ijih k  \ o a a a  
'<> yjiynm  Mai.:iyM a ap a w a aa  opT aan. <t>oe(})opHT:3(t>K(I00% 

» 11h i mi (ly jn  an KMCJioTajiH Ba aMMOHHttaamraH 6yTK.aaap 1 0 0 - H 0 5 ° C

■ n |'M iii;ii  aMj|a M a x c y a o T a a p a a rH  K n moc x o a a a  9 6 .0 4 %  Ba 9 3 ,9 2 %  ra  
•tHi< m pra im c6aTan ararH  0 ,1 4 %  Ba 0 ,0 3 %  r a  opTHiiiH Ky3aTHaaaH.

• i, ii ia \ ochji KHJiHnraH M axcyaoTaap TapK n6naarn  )pKMH KHcaoTa
|  i* V *  ....... ) m o c  x o a a a  1 ,7 6 %  Ba 0 ,4 1 %  h h  TaiiiK H a 3 T a a n . d J o c tj io -

111•• i" .. I*,< )s ) 1 0 0 :8 0  6 y j i r a n  n a p n a j ia H H iii w a p a e H H a a  \ o c h .t x n a H H raH  

■ # i | «  i ia iii Ha KypHTHiu H a iH ^ ca c H aa  \ o c h ji K H aw iiraH  M a x c y a o r a a r H
«►............ ii a n  r a a a 6  a a p a w a c w a a H  n a c r  ( 9 3 ,9 2 % )  6 y j i r a n j i n r n  c a 6 a 6 u n

n.-4 |...ii i i.i M axcyjiO T  HUiJia6 H H K apniu  M a K c a a r a  MVBO(j)HK 3 M ac jin rn H H  

| u v m m iii  y  3 H aBG aTH ^a o J iH n raH  H a ra x c a a a p a a H  K y p n n an H K H , 

i> M il ( 1 0 0 %  P 2O s) =  1 0 0 :8 0  6 y a ra H  n a p H a jia H m n  x c ap a e iiH a a  x o c h ji

......... ... K ypH TH iu H$>aH o i i . ia i i  x o c w a  KHJiMiiraH M ax c y a o T A a  K n
______ k  ........... 3 T a a n . fleM aK , 6 y H a a f i M a x c y a o T  H iiia a 6  H H K apH iuH H iir

f tu  i i ’m im k T a j ia 6 j ia p H ra  >KaBo6 6 e p a a n  a e 6  X H C o6aanH iuH  MyMKHH.

|  ............  im MaxcyjioT TapKH6Hfla, ornpjiHK %  x n c o 6 n aa : P 20 5vMyM = 4 1 .4 0 ;

| •  !•' fi>, I’jOsc, = 28.15; P 20 5, pkH„ = 1.76; K jO = 0.36; CaO = 8.24; MgO 
HjO = 2,21 Ba GoLUKaJiap 6 ynaan.

| 11 >■ M /in iim u  w a p a e H H a a  K H caoT a M ei>epnHH 1 ,2 5  M apT a o u iH p m i]

S * h i  n I'K ( 1 0 0 %  P 2O s) =  1 0 0 :1 0 0 )  n a T H w a c u z ja  K n 1 ,6 7 %  r a  ( 9 7 ,5 7 % )  

I  l i t  f it 'i  K y p H T H araH aa  K n 9 8 ,5 2 %  r a  e i a a n ,  aeKHH M a x c y a o T a a rw  P 20 5 3pi;lIH 
k l h h  m h i m i . ' i  » T a a H .

- m i x o M a m e jia p  tj)o c tJ )o p H T :3 (I)K (1 0 0 %  P 20 5) =  1 0 0 :1 0 0  6 y j i r a H  

m * n |i a t liiH ;ia  x o c w a  K naH H raH  6yTK aiiH  aMMHaK ra3 H  6 H a a n  H e f tT p a a a a m  

9 6 ,4 5 %  6 y a r a H  6yT K a, y iiH  K ypH TH iu ity aH  O H aan  K n =  9 6 ,6 1 %

■  m i  o a H H aaH . M a x c y a o T a a r w  P 2053Pi:lIH 3 ,5 7 %  h h  T aiuK H a 3 T a a n .  B y 

P * n h  n .ii'iH iiraH  T a p K H 6 n a a  KaabUHH T yT raH  a30T -(j)oc(j)opjiH  ^rH T H H H r 

f ;ma n  ic .x iih k  T a a a G a a p r a  T y a a  >KaBo6 6epH iuH H H  ic y p c a T a a n . M a x c v a o T  

I *  i* i 'iu p jiH K  %  x H c o 6 H a a : P 20 5yMyM =  4 3 ,6 3 ;  P 2O s?IJI =  4 2 ,1 5 ;  P 2O s C3 =
I  IM  ..... 3 .5 7 ;  K 20  =  0 ,4 1 ;  C a O  =  6 ,4 6 ;  M g O  =  4 ,5 6 ;  N  =  2 ,8 5 ;  H 20  =

I 1 1 .. im  i i.ip  b y a a a H .

III. ii m il khjih6, IIIypcyB  <J)oc(J)opHTHHH aKTHBaaHraH 3 ® K a a  napnajia iu , 
■ ii ■mm aMMHaK ra3H 6HaaH HeftTpaaaam  Ba 6yraaTHiij, MaxcyaoTHH 

H w i f  iim iD K a cH aa  T apK H O H aa K a a tU H ii Ba M arHHH T yT raH  a3OT-(J)0C(J)0paH 

B  ii Miiiiiiiiiir onTHMaa iiiapoHTH: SomaaHraHH aKTHBaaHraH 3 v ^ K
I.......   ~ 2 1 %  P 2O j ,  4>oc(j)opHTHH n a p H a a a u i r a  6 e p n a a a H r a H  3 0 K
. i | hik M e ie p H  1 2 5 % , n a p n a a a H H U i BaKTH 1 ,5 ^ 2  c o a T , 6yrK ;aH H

■ mi p i I 2 ,5 -  3 ,0 ,  K ypH TH ui x a p o p a T H  1 0 0 - 1 0 5 ° C  6 y a a a H .
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ITOJiyHEHHE CVJIbtDATA AJIK)MHHHfl H i  
A J  JO MO< I I I  H KA T11 blX TJ111H

l i l a M iu i i i u i i i o B  H.T., M ;iM a;i> K an o B  3 . I I . ,  M a M a a a j iH tB  A.T., I O j i j i u i m

II(l\uih?cihckuu iiHweHepHO-nedazocxmecKuu iw cm um ym  
0 .4 0  « K \ kou cynep(j>oc(]>am 3aeodu»

B  H eH T pajlbH O H  A3HH, B HaCTHOCTH B y36eK H C T aH e, IlIHpOKO p a n j  

H en b i ajHOMOCHJiHKaTbi. OTHOcjiuiHecH k  r p y n n e  M O H O M H H epajii.m .iJ 
KOTOpbie B CBOK) O M epeflb nOjpaSfle.THIOTCH H a KaOaHHHTOBVHJ, MOIII Mil 

HHTOByK) h  aju iocjiaH O R yio.

B  co cT a B e  Ka0JiHH0B M acro  BCTpenaiOTCH TaKHe npH M ecH , KaK k;i|4 | 

n n p H T . r/iayK O H H T, a j i y h  h t ,  a eB e rH T , r m i c  h  ap. H a  O K paH H ax r .A H ip e n  >4 

G oJibu iH e 3 a n a c b i c b ip b ix  BTopHHHbix Ka0JiHH0B, c o a e p w a m n x  1 9 -2 5 %  A 

4 ,5 %  F e 20 3, f lo  6 7 %  S i 0 2 h  ap.
M 0H T M 0pH Ji;i0H H T 0B bie rjIH H bl O epiaH C K O H  flOJIHHbl OTHOCHTCH > I 

6 e H T O H H T o n o ao 6 H b ix  t j i h h  h j ih  »ce m e ji0 H H 0 3 eM ejib H b ix  6 eH T 0H H i0 ii I 

rjiH H ax  c o aep jK a H H e  A l20 3 co cT aB JiaeT  1 3 -1 5 % , HHoraa a o  1 8 % , o c i . i <  

co eaH iieH H si ace jie3 a , K anbUH S. H a T p n s . KajiHH, KpeMHHH h  ap.
A a y iiH T b i, 6 o a b iU H e  3 a n a c b i  KOTOpbix h m c io tc h  Ha AKTauiCKOM ■ 

cawcKOM MecTopo5KaeHHH, coaep> K aT  3HaMHTejibiioe k o j i h h c c tb o  < 
HBTpHH, KajiHH, ajlIOMHlIHfl H THapOKCHaa ajlIOMHHHH H HBaHKVIll 
nepcneK T H B H biM  c b ip b eM  a a n  nojiyH eH H H  raH H 0 3 eM a, c e p H o f i K H caoT bi, i \ 

HaTpHJi, KajiHfl, ajiiOMHHH}!, a  TaKHce p « a a  a p y r n x  npoayK T O B . O a n a *  
HH3KOTO ( 3 0 - 3 5 % )  COaep)KaHH5l OCHOBHOIO KOMnOHeHTa B03HHKaCI II 

aHMOCTb b  e r o  o6orameHHH n e p e a  n epepa 6 0 TK0 fi.
H 3B ecT H bi c n o c o 6 b i  [1 ,  c .9 8 ;  2 ,  c .1 0 3 ]  n e p ep a 6 o T K H  6 o ra T b ix  n o  o i *  

K oinnoH eH T y ( A l 20 3= 3 8 - 4 3 % )  6 o k c h t o b  Ha cyab(j>aT  aaioM HHHH nep i-i 

n o a y n e H H s  rw a p o K C H aa  ajiHDMHHHs. T e x H o a o rH J i c o c t o h t  H3 HecKOJibKii* ■ 

K a w a a n  H3 KOTOpbix HBJIHCTCH CaMOCTOHTC.lbHblM npOH3BOaCTBOM. 0 ; i l Iil*

M H orocT aaH fiH ocT H  n p o u e c c a  h m c io t c ji G o a b iu n e  n o T e p n  0C H 0B H 0ro  ii|> 
m to  n p H B o aH T  k CHH>KeHHKj B b ix o a a  h  n o B b iu ieH H io  ceoecTOHM OCTH n p o n y

H 3B ecT eH  c n o c o 6  [3 ,  c .6 3 2 ]  n e p ep a 6 o T K H  KaoJiHiiHTOB nyTeM  ii| 

BaHHsi ( t= 7 0 0 - 8 0 0 ° )  h  cepH O K H caoT H ofi o 6 p a 6 o T K o fl (6 3 - 6 5 % -h o H  

K H cao T o fi) n p n  T e M n e p a iy 'p e  1 1 5 °C  b T eneH H e 6 - 8  M acoB. I lp w  n

H 36e)K aH H e H36bITKa CCpHOH KHCaOTbl B n p o a y K T e  CTeXHOMCI|l 

KOa HHeCTBO CepHOfl KHCJIOTbl a  JIH CBH3bIB3HHH A l20 3 6 e p y T  HHJKe 1 0 0 S  

9 0 - 9 5 % ) ,  4TO B CBOK) O M epeab  IipHBOaHT K CHH/KeHHIO BbIXOaa  npoayK TU .

Ha.MH H 3yneH bi n p o u e c c w  n e p ep a 6 o T K H  c b ip b ix  A H rpeH CK H X  kuch 

M ecTHbie M0HTM0p H a a0HHT0Bbie raHHbi I 'a B a ca iicK o ro  M ecT o p o w ic i  
cy ab < J)ar ajiKJMHUHH nyT eM  npeaB apH T C JibH ofi T ep M o o 6 p a6 o T K H  n p H  tcm hi 

5 0 0 - 6 0 0 ° C  b  T e n e u H e  1 M aca, pa3ao>K eH H a c n e K a  5 0 -6 0 % -H o f i  c ep H o ii ••

pacTBopeHHeM Boaofi, BbinapK H  (JjH.ibipa h oxjiawaeHHH nuaBa. Bbixoa up 
npw 3tom  cocTaBaaeT 85-95% . Bo H36e5KaHHe yBejiHweHHH b ii|i 
coaepwcaHHa ncejic3a h  CBo6oaHofi cepHoii KHcaoTbi HopMy ccpHOH k h c iI  
cBS3tiB aH H H  ajiwM HHHfl 6 e p y T  100-105% o t  cTexH O M eTpH H . OanaKo » iii

n p n  80-85°C b i^qeHHe 1 naca, H3BaeMeHHH o c h o b h o .o  kom
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p i  II MOMOCHJIHKaTOB Ha Cyjlb(j)aT ajIIOMHHHH B 33BHCHMOCTH 01
• i n n  i k o i i) c o cT a B a  ( i . e .  o t  co jjep w aH H H  A l20 3, F e O  h  F e 20 3) 3aBHCHT

..................10 iiem ecT B a  h  c o f le p w a n n e  H 3 6 b iT o n H o ro  KOJTHHecTBa c ep H o i:
* ii|> im vKK . H e jre c 0 0 6 p a 3 H 0  n o . iv i e H n e  K OHeHHoro n p o a y K ia  c  h h 3 k h m  

ii> M 1 i-p iio n  K HcnoTbi (0 ,1  %  h M eH ee) h  e o e a H H e n H ii >KeJie3a (M eH ee 0 ,5

B m  * iiiii i  naviH  n p e z u ia r a e T c a  b u p o n e c c e  cepHOKHCJiOTHoft n e p e p a o o iK e  

i l l ' l l  l '  .ITIOMOCHJIHKaTOB (K30JIHH H MOHTMOpH.IJlOHHT) JIJ1S CBH3bIBaHHH
■ I I ,1 >t llopM y eepH O  KHCJIOTbl 6 p a T b  1 0 0 - 1 0 5 %  OT CTeXHOMeTpHH. fljlH

.......urn  c h o G o ^ h o h  cepHofi KHCJioTbi h  oca>KfleHHH * e jie3 a  CMecb
•H>l lllllipoTIlbIM  pacT B opoM  (riO Cjie (|)HJ]bTpaUHH U lJiaM a H IipOMblBKH) c

i ) i  iii- in H io  coeflH H eH H fi KajibHHH ( C a O .  C a ( O H ) 2 h jih  C a C 0 3) h  f la u e e  

m i n n iJ iy x o M .

m KiicjioTa npH 3tom nepexoaHT Ha cyjib(J)aT KajibUHH h  ocaam aeTca b 

Im a  ii * t- ic to -  b BHae THflpoKCHfla wejie3a. 3 t h  coeaiiHeHHH oeaHcnaioTCH 
m i ii HoaaioT Ha (JiHJibTp. H3 jkhzikoh (Jia3bi nojiynaioT  npo/jyKT

........ . n i c r a B a  n o  A 120 3, H 2S 0 4 h  F e 20 3. I Ip o a y K T  c o a e p * H T  b M ac .% :
M  U I >.(). F e 20 3= 0 ,0 4 - 0 ,4 ,  H 2S 0 4= 0 ,0 2 - 0 ,6 ,  H 20 = 0 , 4 - 1 ,0 .  B b ix o a  

i n  111niji) ic ia  co cT aB jm eT  C B bim e 9 0 % »  4
Mil M illio n  TeXHOJIOTHH npOH3BOflHT o6/KHI' ajIIOMOCHJTHKaTHblX TJTHH

* m im  iM opnjijioH H T  h  ,gp .) n p n  T e M n e p a T y p e  6 0 0 ° C .  pa3Jio>KeHHe c e p n o f i  

iM * eiy iiC H H  n p n  a B y x  HHTepBajiax T eM nepaT yp  ( o t  8 0  a o  1 1 5  C )  h 
m  10 no  2 5  MHHyT ( b o flH ofi H3 C T yneH efi c  n o a a H e ii  n a p a ) ,  a  

« n ,i llp illl IHOflHT e  f lB y x  UHKJiax.

I ii.io  o x p a n b i  O K pyaca iom eH  c p e f lb i o t  3anbiJieHHOCTH h  y n pom eH H S i 
» iii-uiL-yjiaBJiHBaHHa n p o u e c c  o S x c w ra  u e j i e c o o 6 p a 3 n o  np0B 0,aH T b b 
i*"i.iv M i.m apK y p a c T B o p a  m o jk h o  o c y m e c iB j i a r b  b 6ap6oT a> K H bix  

HOBKax. n p H  3TOM npH  n e p e p a 6 o T K e  1 t  K aojiH H a H a c y j i t t j i a r  
M4a ( 1.1 r)  iic o G x o .ih m o  B binapH T b 3 t  b o .ii .i ,  T e n j io B a a  H a rp y 3 K a  a n n a p a T a  

/()()()() b t . ,  p a c x o f l  n p H p o a H o r o  r a 3 a  — 2 9 0  M3A iac . f l n a  c>KHraHHfl 

•mmh jh  *h i H K paTH oe KOJiHHecTBO B 0 3 iiy x a , T .e . n o c j ie  o6>K H ra o 6 p a 3 y e T c a  

I IIHI m '/'IUC ra 3 a .  IT o c jie  pasoaB jieH H H  b o 3 jiv x o m  o 6 p a 3 y eT C «  8 0 0 0  M3/n a c

> iiiiiiili cM ecH , K O T opyio  6 a p 6 o T H p y io T  >iepe3 p a cT B o p . B  a iM o ccJiep v  

'0 0 0 0  M3/H a c  n a p o ra 3 0 B 0 H  cM ecH . 06pa30B aB U JH H C H  u u iaM  ( 1 ,0 5  t )

*•••...........  3 5 - 4 0 %  c  B B eae im eM  b H e ro  H eK O T oporo  KOJTHHecTBa K aojiH H a

Nt lin  n. io n aT b  b n p o H 3 B o ac T B e  K H pnHHa.

....... . IKOHOMHHeCKOH 3(}><J)eKTHBHOCTH flaHHOH TeXHOJIOTHH nOKa3ajlH
v i o  uejieeoo6pa3HocTb n e p e p a 6 o T K H  MecTHbix c b ip b e B b ix  p e c y p c o B

I  ■ ......... ..
VI I Kill >11IICIIO- HTO HepepaOOTKa MecTHbix ajIIOMOCHJIHKaTHbIX I J.HH nyT^M  

p a  uioHceHHH cepH O fl k h c j io to B ,  p a cT B o p en H H  cM ecH  B o iio fl,

...........  ttllJlKOfl H T B epaO ii (fta3bl, B binapK H  paCT B O pa H KpHCTajUIH3aUHH
i dlh  c y jib tjia T a  a jiioM H H H a H B JiaeTca s k o h o m h h c c k h  3(J«J)eKTHBHbiM h

i i i  u e jie c o o 6 p a 3 H M M  a j i«  e r o  n p o M b iu iJ ie H H o ro  n p 0 H 3 B 0 /jcT B a .
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1. A c  1491812 C CC P. C noco6  nepepacoTKH dokciiior na i;iHH03eM / d>a:tci i 
(C C C P ) / O nyo .i. B.H 1 9 8 9 .-X a2 5  -C .9 8

2 A c .  1284945 C C C P C noco6  nonyMeiina rHaparapoBaHHoro cy .T t^am  a 
Cokoji B A. h ap  (C C CP) 7O nyon  B.H 1987. -  M 3. -  C. 103.

3. F lo w n  M t  TexHo.iorHa MHHepantHbix conefl. -  M  : X h m iis , 1979 -  4  1 (

M E X A H H iM  ^ E H C T B IIH  11 O A K T O P b l B JIH H IO U U IE II \ 
A KTI-IB H O C T b  ItFl B E P T A i  b l 
T .B A flTO B A , a  a e x k a h o b .

M a u ry

K aK H3BCCTHO, B 3KTMBHbIH UeHTp apOMOKeBOil HHBepTa3bl BXOflMI

iHCTHflHHa, b kotopom nMHaa30.ibHan rp y n n a  BbicTynaeT KaK ^ vhkum> 
rpynria  ueHTpa cBH3biBaHHa (JiepMeHTa. YcTaHOBJieHo, hto (jjepMeirr pai i 
rjlHK03HaHVK) CBH3b CV’6cTpa'la, UpOHBJlHH CnCHH(J)HHHOCTb K (J)pyKT03HJlli 
MOJleKyjlbl. HCCJieaOBaHHflMH IIO XHMHHeCKOfl MOflH^HKaHHH (JiyHKUHl'l 
rp y n n  aK T H B iioro  ueHTpa BHyTpH- h  BHeKJieTOHHOH (j>opM HHBepTaia i 

6w.no rioK a3ano. hto o 6 e  (j)opMbi (JiepMeHTa HMeioi oflHHaKOBbifi m 
fleficTBusi Hacy6cTpaTbi [B asser A at al. 1971],

C orjiacno coBpeMemioii TeopwH (JicpMeHTaTHBHoro K3TajiH3a. | 
HajibHbie rpyniib i K3T3JiHTHHtcKoro ueHTpa b skthbhom coctohhmn 
pa3H0HMenHbie j a p a f l t i .  Tlpouecc KaTajiHTHHecKoro bojiichctbhh iii< 

33KJlIOH3eTCa B p33pbIBe p - 2 .1 -cJ)pVK IO3H.HH0H CBA3H B MOJieKyjie I.I 
ripeariojiaraeTCJi. hto b arrnBHbiti ueHTp (JiepMeiiTS HHBepTa3i.i ii 
HMHaaaojibHoft rpynnoft rHCTHflHHs bxoust TaKHce h Kap6oKCHJibiia'i 
acnaparH H a h rjnoTaMHHa. npH  3tom hmha330ji HrpseT pojib 3Jierrpo 
iipoTOHO-iiOHopnoM rpyniib i, a K3p6oKCHJibHaa rpynna-poJib  Hyt 
THnOTeTHHeCKHH MeX3HH3M pa3pblBa P-2,l-(})pyKT03HflH0B CBH3H B M 
caxapo3bi nocpeacTBOM HHBepTa3M, BwaeneHHOH H3 Asp.avvamori, npcjji i 
cjieayroiuHM BHfle:

H ccn eaoB are .n sM H  o w jio  o 6H a p y * e H o , h t o  b n p o u e c c e  bch 

(JiepMenTa Ha c a x a p o 3 y , KpoMe PiK>K03bi h 4>pyKT03bi o6p a3 \K )T cn  if 
c a x a p a . TaK, H anpH w ep, b o 6m e ii c j io w h o c t h  b peaKUHOHHOH cm cch  cjirj 

c a x a p o 3 H o fi o 6HapvMceHo 9  caxapoB, TaKiie KaK c a x 3 p o 3 a , uiK )K 03a, 4>[ 
A H caxapH fla h  3 TpHcaxapnaa. OKa3anocb, h t o  HHBepT33a i 
TpaHC(})epa3HOH aKTHBHOCTbtO, KOTOpaa CBOilHTCa K (flVHKUHH n e p eH o ca  M 
(j)pyKT03M Ha c y 6cTpaT. X o ts i n p 0MeHcyT0HHb (J>yKT03Hn-(j)c- 

KosinjieKC He 6biJi o 6Hapy>KeH. aBTopaMH ripejuioHceH cjieayioiU H H  
rH.mO.nH3a H KOHBepCHH c a x a p 0 3 b l HHBepT33bI B o 6m eM  BH/ie:

1 ~l rHjipojiHTHHecKag (favHKUHa (bepMe m a :

G>pyKT03HJI -I JIK)K03Hfl + OepMeHT —» ®pyKT03HJI OepMeHT + TjIEOKOia 

<t>pyKT03HJi- OepMeHT + H20 -> OpyKT03a - OepMeHT -OH + TjHowm 
2 )  n e p e H o c .  T .e . T paH cd>epa3H an  (^ y h k u h h  (bepM eH T a:

CimcoK ifcnojibioBaHHon jnneparypbi
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fell" I 'IVpMCIIT +  O pyK TO IH .'I-l IK)KO JHZ1 —> O pyK T 03H Jl-O pyK T 03H Jl + 
'Vi.pMctrt -OH

niyioiuHc ripoavKibi peaKUHH o6napy»nBaK)Tcsi to j i lk o  npn 
i tmiiiicmpanHflx caxapt)3hi h  HHKor.na h x  coaep w am ie  H e npeBbiiuaeT 

■ 1 1  hi 1 1 1 1 1 1  |-2 %  |B ieleck i S at a l,1996],
M uihiiiiim  jieiicTBHH HHBeprajbi h, b nacTHOCTH, upHpo.'ia npoMOKyTOH- 

■ |tu .  HI cyficTpaTHoro KOMii.ieKca em e HenocraTOMHO BbiflcneHbi. Mo»cho 
i i>t*ini.. ■no aeHCTBHe (J)epMeuTa, CBsnaHHoe c pa3pbiBOM K nc;iopoanoro 

( i|ip\ KIOiHJIbHOH M0JieKy;ibI (<t>p-()-) KaK yCTaHOBH.lH HCCJieaOBaHHa c 
hi mi 'irim oH l l 20 8 (3), HMeeT b CBoeft 0CH0Be o6pa30BaHHe npoMeJKyTOH- 

• l  i M .1 (|)CpMeHT-CaXap03a, CTa6HJIbHOCTb KOTOpOH 3aBHCHT o t  m ho th x  
kll II IH'IIKIIMOIIHOH CMeCH.
> i» HitKii n .iB a io T  j iH T e p a T y p H b ie  a a H H b ie .  o f i t h m v n i  p H  y  HHBepTa3bi 

m in  ii|K incxo)K iieH H fl K O Jie 6 ;ie T c a  b uw poK H X  n p e n e n a x .  TaK . H a n p H M e p  y

..... . o iCturjihct 4 ,0 -5 ,0  [MHp3apaxMeTOBa w a p , 1998]. y  rpH6Hoii TaKa-
*• N |( J m ie n re f lM e p  K ., 1 9 3 2 ] , ana HHBepTa3bi r p n 6 a  A s p .  n ig e r -  3 ,7 -  

i |i* |iM i-ina  H3 KHiueHHHKa M JieKonHTaioiUHX - 6 ,2  [ 3 H r e ^ b r a p a  B .,  1 9 4 0 ], 
p r n n i . i  c in o H b i i iH e ji-5 .5 -6 .3  [X o jia e H  f l . ,  1 9 3 4 ] ,  rT pn  c a B H re  o i i t h -

I I I  lllll 'll'IIH H  pH B T y  H.1H HHyK) CTOpOHV OT OnTHM a.TbHOTO 3HaHeHH5?

i i|ie|iMCHTa iiocTeneHiio na,iacT.
| |  ll t i l  JICTCH TepM OCTa6HJTbHOCTH apO H OK eBO H  H H B ep T a3 b I, t o  (JiepM eH T

DM0CTa6HJibH0CTb [ipoH B JifleT  b6jih3h onT H M V M a pH 4,0-4.5, T .e .

........... . cmcch HMeeT 6 o j i b m o e  3HaneHHe n p n  n p o iiB ;ie H H H  T epM ocra-
ii i  i|h p M e iiT a . n o  aaH H bi.M  |M H p 3 a p a x M e T O B a , 2001; W oodward J. at al. 

> * 1110. ' i t o  H H B e p T a3 a  H M eeT  M aK C H M an b H y io  T e p M 0 C T a6 H jib H 0 C T b  n p n

1 1 p k io m i.ik  i i i i i a i in x  H H B ep T a3 b i n p H  3 T o m  H e o 6 p a T H M a . 

n *111111 |AcraHHH n i l  1 9 4 7 ]  n o f lB e p r a n  T e ru io B O M y  b o j a c h c t b h i o  B o a i ib ie  

MiinrpiatM, n p w iu e j i  k  B t i B o a y ,  h t o  H acT H H H aa  h h b k th B a u H h  (J ie p M e itT a

■ \ k i ' n p n  50°C. Ho a a H H b iM  a B T o p a  aKTHBHOCTb H H B ep T a3 b i b  crrnp- 
llliipnx, IlO JiyH eH H bIX  H3 flpOHOKeH B epX O B O ro  H H H 3 0 B 0 r0  6pO>KeHHH

ii ii ' i c i iH e  a B y x  j i e T  o c T a B a n o c b  n p aK T H n e c K H  H eH 3M eH H O ft. O flH aK O , 

i i i i v  p a c T B o p o B  n p n  KOMHaTHOH T e M n e p a T y p e  h  ripoHHX y c jro B H flx  

k iM M iio c rb  (jiepM C H T a b u b o c .  f l o G a B j i e m ie  n w u e p H H a  c y m e c T B e H H o r o

iih i HRnocTb (j>epMeHTa He 0Ka3biBaji0. EcTb cBejeHHa o tom , h to  b 
•hum niii()flH3aTe h h  no;iHOCTbio coxpaHJieT cbok) aKTHBHOCTb npH 52°C, 
mji inih OHHineHHbifi npenapaT  CHHHcan cboio aKTHBHOCTb a o  57%  o t  

<>(ifiiu»KCHHbifi (JiepMCHT coxpaH aei aKTHBHOCTb aa>Ke npH Harpe-
t  I imi' ( 1 ii jiaHce zio 1 4 0 -1 5 0 ° C  [A cTaH H H  n . n . ,  1 9 4 7 ] .

Mh Im I ......... .1 m iaK T H B H py ioT C H  HOHaM H T d /K C jib ix  M e T a ji.io B . H a n p H M e p ,  HOH

(A f ' I MOJIbllOCTblO HH3KTHBHpyeT HHBepTa3y, npHHeM B paCTBOpe He
• •lim n i i  ii i i h  HHBepTHbix caxapoB, hh <J)pyKT03HA0B [M yrback K.., 1963].

• m n  ilk'l nilllOCTH HhBepTa3bI flpOiKHCeH H0H3MH Ag+ B HHTepBcUie pH OT 
i oiipoHoxmaeTCH coeaHHeHneM aKTHBHoro ueHTpa (MOJieKVJibi) c 

' i  1 iionaMH. HHKy6auH« (jiepMeHTa b npncyTCTBHH cy;n»(]irHapH.nbHofl 
............... .. RoccTanaBjiHBaeT aKTHBHOCTb HHBepTa3bi. KaacymascH kohc-
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TaHTa f lH c c o u n a u H H  K O M nneK ca A g +  -nH B epT a3b i B0 3 n a cT a eT  c  yM eH biiii'im  

cM ecH , cocTaB.iM H a n  a p H  5 ,3 - 1 , 3 2 x l 0 " 12 M  h  4 ,2 7 x 1 0  0 M  a n a  p H  3 ,6 5 .

Y rH e T a K n  aKTHBHOCTb HHBepTa3i>i K p a cH T ejw , R o n , aH H.nm i [M y i ' 
1 9 6 1 ] ,  KaTHOHHbie a e T e p re n T b i  [ M y r b a c k  K .,  1 9 6 0 ] ,  re n a p H H  [M y r b a c k  h. 
A h h jih h  a e f ic T B y eT  y r n e T a r o m e  KaK Ha rH ap o aH T H q ecK V io  aKTHBHOCTb <|>i |< 
TaK h  H a e e  c n o c o G n o c T b  cH H T e3H poB aT b t})pyKT03HJibi, T .e . Ha T paiic i|ii |1 

aKTHBHO CTb. 3 lO T  (J)aKT  OOtHCHHeTCH B 3aH M O fleH C T BH eM  aH ajiH H a C a n i- . lr t l  

r p y n n o f i  M aH H aH a, B x o f la iu e ro  b aKTHBHWH u eH T p  (J>epMeHTa. H o n  vmi « 

aKTHBHOCTb H H BepTa3bI, KOTOpblH, OflHaKO, He C H I'tfaeTCH  DOJiee. HeM III ' 

HCXOflHOrO.
y p aH H jiO B b if i h o h  a e f tc T B y eT  H a O epM eH T  a n a jro n iH H O  tjd k c j io m v  m<1 

0 fln a K 0  o h  o f)p a3 y e T  c  k h c j to h  ( C O O H )  r p y n n o f i  M O JieK vnw  H H B ep ian .i 

a H c c o u H H p y io in y io  c o n b .  n p w  3 to m ,  b oTjiH HH e o t  T a ^ e n b ix  M eT annoB . m<

HHIH6HpOBaHHH KOTOpbIX 3aKJIK>HaeTCH B 0 6 p a3 0 B aH H H  KOMnJTeKCH 

HoiiaM H h  HMHZia30JibH0H r p y n n o f i  aK T H B n o ro  u e H T p a  (])epM eHTa. m< I 

n o a a B jia e T  aKTH BH O C Tb  H H B epT a3bi KaK n p n M o fi. TaK h  0 6 paT H 0 H p e a i n 

aew cT B H e e e  oGpaTHMo, T .e . n o c j i e  yaa jieH H H  m o m c b h h w , H an p H M ep , n y u  

JTH3a, aKTHBHOCTb (j)epM eH Ta nOJIHOCTbK) BOCCTaHaBJIHBaeTCH.

H H B ep T a3 a . B b ia e jie H H a a  H3 KHiueMHHKa M JieK onH T aiom H X  a im m *

HOHaMH N a +  H a 3 0 - 4 0 %  in vitro. M e a c a y  TeM h o h u  N H 4+ ,  R b +  h  C s 1 hi»  ̂

KOHKypeHTHtiM H H H rH 6H TopaM H  (})epM eHTa. M y r b a c k  y K a ib iB ae T . h t o  a n c  

6y<J)ep o 6 j ia a a e T  x o p o u iH M  3am H TH biM  aeficT B H eM  npoT H B  HHrMC)ii|w 
H H BepTa3bi HOHaMH M eT aru ioB . rip H H eM , o o p a 3 y io u in H C J i KO M nneKC a u c in N  
c  HOHaMH M eTajijiO B nperiH T C T B yeT  peaK U H H  c b o G o a h b ix  h o h o b  M eTaJiJin*! 

60K C H iibH 0H  ( C O O H )  r p y n n o f i  H H B epT asb i. o 6 y c .iio B JiH B aio m H fi b c b o io  h  

aKTHBHOCTb (jiepM eH T a b m e jio H H o fi c p e a e .

E N G  M U H IM  P O L I M E R  B L Y U M L A R  V A  U L A R N I  KIMYON If 
T A R K IB I  A SO SID A  S IN F L A S H  

A .M .J o ’ravev ,  Sh .M .K irg izov ,  U .Xolmirzayev.
A j jy

K i m y o  s a n o a t i n i  r i v o j l a n i s h  d a v r l a r i d a n  b o s h l a b  p o l i m e r  b u y u m li in ^  

c h i q a r i s h  u s t i d a  j u d a  k o 'p  i z l a n i s h l a r  o l i b  b o r i l g a n  b o ' l i b ,  b u g u n g i  kuii| 
d a v o m  e t i b  k e l m o q d a .  X u s u s a n  y u r t i m i z d a  q u r i l g a n  p o l i m e r  m a h s u lo tk n m  
c h iq a n a v c h i  k o r x o n a l a r i n i n g  q u r i l i s h i  v a  f a o l i y a t  y u r i t i s h i  f ik r im iz n ii i j i  | 

d a l i l i d i r .  B u  s o h a d a  V . V . K o r s h a k ,  G .S .P e t r o v ,  R .Y a .F i s k i n a ,  G .S  II* 

S . V .L e b e d e v  v a  b o s h q a  k i m y o g a r  o l i m l a r  t o m o n i d a n  k o ’ p l a b  n a t i j a l a r  olin 

i lm iy  n a z a r i y a l a r  y a r a t i l g a n .  O 'z b e k  k i m y o g a r  o l i m l a r i d a n  H .I J  

M .A .A s q a r o v ,  S . S H .R a s h i d o v a ,  O ’ . N .M u s a y e v ,  M a g r u p o v  F .A . ,  M up 
S u l t o n o v  A .S . ,  J a l i l o v  A .T . ,  A b d u r a s h i d o v  T .R .  l a r  t u r l i  p o l i m e r  b u y u m l.i i  

s o h a s i d a  k o 'p g i n a  i z l a n i s h l a r  o l i b  b o r d i l a r  v a  i j o b i y  n a t i j a l a r g a  e r i s h d i la r
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N  Mitiliim poliug levodorod lar va u la rn in g  hosila lari asosida o linadigan 
___ _________ po lim er bu y u m la r___________________________

rMlmii'tning
nntni

Formulasi Ishlatilish sohasi

I'mIi. nii ii [-CH2-CH,-]„ U y-ro’zg’or buyumlari, o ’yinchoqlar, 
santexnikada va boshqa joylarda 
ishlatiladigan quvurlar, konstruktsion 
detallar i/ch da, radiotexnikada va 
televizor qismiarini olishda elektr 
izolyatsiya m ateriali sifatida. 
korroziyaga chidam li qoplam alar, turli 
m aqsadlarda ishlatiluvchi pardalar, 
idishlar olishda ishlatiladi.

‘i'li|'iii|.ilon [-CH2-CH- ]n 

1
c h 3

Polipropilen tolalari baquvvat bo ’lib, 
ulardan texnik matolar, arqonlar. qoplar 
olinadi, turli xil quvurlar i/ch.

■fcMiml O ptik shisha va polistirol loklari sifatida 
ishlatiladi. Idishlar, o ’yinchoqlar, 
galantereya va qadoqlovchi idishlar 
i/ch.

rnlli Iniklorid [-CH,-CHCI-]n Elektr asboblari yasashda, elektr simlari 
va kabellarni ustini qoplashda. 
reaktorlarning ichini qoplashda 
ishlatiladi

Silili liullor- 
•llli ii
1 !• ii • i| ilnst-4)

[-CF2-C F2-]n A viatsiyada, kimyo, radiotexnik, 
m uzlatgichlar ishlab chiqarish 
sanoatlarida zichlashtiruvchi buyumlar, 
elektr va radiotexnik buyumlar, 
quvurlar, nasoslar olishda ishlatiladi.

M liu lillnr- 
llllll lllcn 
1 ii 11| iliist-3)

[-CF2-CFCl-]n Ftoroplast-3 dan olingan parda, varaq, 
qoplam a va surilgichlar texnikada keng 
qo’llaniladi.

iv im ic r la r  asosida o linad igan  eng m uhim  sin te tik  to la la r
■•'iM 1 i no mi Form ulasi

II l<»l llllil Poligeksam etilenadipinam id
H -[-N H (CH 2)6N H C O (CH 2)4CO-]n-OH

-"II I..Ill Polietilentereftalat
H O-[-CH 2-C H 2-O C O -C 6H 5-COO-]n-H

•I ■■■ii loin Poliam inokapron kislota
i lulu Poliakrilonitril
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T o la la r k lassifikasiyasi

Y uqorida zikr etilgan m ahsulotlar Tashqi Iqtisodiy Faoliyatd.iui 
N om enklaturasi (TIF TN) da kimyoviy tarkibi asosida 39, 52, 53, '  
guruhlarda sinflanadi. Polim erlar va ulardan olinadigan mahsulotlar I 
(birlam ch mahsulot sifatida), 3915-3926 (tayyor mahsulotlai 
pozitsiyalarda sinflanadi. Tabiiy tolalar 52 (paxta tolasi) -  53 (bml 
tolalar) guruhlarda sinilansa, kim yoviy iplar 54, kim yoviy tolalar esa 
klassifikatsiya qilinadi.

C H E M I C A L  M O D IF Y IN G  A P P R O A C H E S  O F  A C T IV A T E D  CM
D.B Dekhkonov.

NamSU

Its know n activated charcoal has been using in broad spectrum 
aim s. But use o f  the material in biotechnological processes is com 
problem  o f  enzym ology and chemistry. Because activated charcoal has i 
active functional groups for chemical m odification. The current work den 
chem ical m odifying o f  activated charcoal to use them  in food biotechnoln

1. T r e a tm e n t  of ac tiva ted  charcoal w ith  N -reagents .
In this study activated charcoal treated w ith  N -reagents (urea, .m 

carbonate, hydroxylam ine. hydrasin) and am ino group appears on the 
activated charcoal. We can describe this reaction as follow.

C + N H 2-C O - N H 2 + (C H 3)2N CO H  -► C- N H -C O  /NH2 +  (C H 3)2> <
2. A lky la t ion  o f  ac tiva ted  charcoal.
The alkylation process (m ethylation, propylation, butilation, octal 

carried ou t w ith quarteram m onium hydroxide salts and halogcnul
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k iA< .1 icsull aikvl functional groups joined to the activated charcoal 
I ............ lion like as a follow
M l ......  I l( II U + (C l) Br-C„H2nM - + C-CO-C„H2nH +
| I- II. Hr(Cl))4+ H 20  
II*'■!inn cit activated charcoal.

I h i i Iimc was described in Blom and M artin A rranda’s works. It is the
I .  .tlmw presented processes but acetyl functional groups appear on the 

Nl i*i in uli-d charcoal.
• II Cl I (-CH2)„ + solvent ->  C-COO - CH ®CH (-CHJ,,

.................. . modificated activated charcoals could be used to immobilizing
■ 1'ilmuKional aldehydes. We expect covalent bond between sorbent and 

t« 9 «l>li' mid this property o f  the process lets us to use ferment in the 
Ii nl processes broadly.

HM IK h A S A L L IG IN 1  D AV O LA SH D A  ISH L A T IL A D IG A N  
HilV UK M O D D A L A R  VA U LA R N IN G  K IM V O V IY  TARKIB1 

I l< \ s q a ro v ,  A .Jo ’rayev, S h .Q irg ’izov, X .D.Nazarova.
A DU

>11« iol>.i kam qonlik atam asi ostida qon hajm ining birligida qizil qon 
Mid (Hemoglobin) yoki qizil qon tanachalarining (eritrositlar) yetish- 

»li K am qonlik quyidagi sabablarga kelib chiqishi mum kin: o'tkir 
qon yo'qotish (yara, operatsiya, oshqozon-ichak sohasida qon 

L i(imi hujayralarining tez nobud bo'lishi yoki eritrositlar hayotining 
nii|i qisqarishi; bir xil, balanslashtirilm agan oziqlanish, qon uchun 
mi rlcm entlarning tanqisligi (oqsil, temir, foliy kislotasi, B ]2 vitamini, 

■In muhim elem entlarning so'rilishining buzilishi (surunkali oshqozon- 
p iU ii lulayli). Eng keng tarqalgan anem iyaning turidan biri bu - temir 

lip lmu|isligidir. U ning oziq-ovqatlardagi yetishm ovchiligi uning
i li .i'ga olib  keladi. Q on tizim i yetarli darajada tem ir moddasini

lii........ ii o 'z navbatida gem oglobinning yetarli m iqdorini ham ishlab
Nliiiiisili O qibatda esa eritrositlar unga yetarli darajada to’yinm aydi,

■ - 1 i clarli m iqdorda kislorodni o ’zlashtira olmaydi.
.ssilil o n 'ir  kasallar guruhiga kirib. ushbu kasallikni davolashda tarkibida
' ...... ko’p bo’lgan oziq-ovqatlarni buyurish bilan birga bir qator

Amu in m oddalar tavsiya etiladi. Tarkibida tem ir saqlovchi dorivor
.......... ferrotseron nisbatan kam  zaxarli va organizm ga oson hazm

i ilmi u|ralib turadi. Ferrotseronning tuzulishi quyidagicha bo’lib. 
I ■ i .immatik yadrolardan tarkib topgan.

COON* 4HjO
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Ferrotseron o 'r ta  karboksi benzoil ferrotsenning natriyli tu /i ‘I 
zaxarlilik darajasi X i>5i =60 mg/kg ga tengdir. Ferrotseron oshqo/oi 
bog’ining uzulishi evaziga hosil bolgan qoldiqlar ingichka ichakda so t i l  

Ferrotsenil yadrosi organizm da qon sintezini kuchaytiradi.
Ferkoven, ferrum-lek va ferask kabi dorivor m oddalar ham kamqunl 

ishlatiladi. Ferand moddasini biz p-ferrotsenil fenol asosida olib uni sui ,l« 
natriyli tuzini kamqonlik kasalligini davolashda ishlatish m um kinligini ni

Ferand o ’ta zararsiz ekanligi va ferrotseronga nisbatan bir necha b<n 
arom atik yadroning ferrotsenil yadrosi bilan to ’g’ridan to 'g 'r i  bogMangimJ 
izohlanadi. Ferrotseron yuqori faollikka ega bo’lishi bilan bir,* 
molekulasidagi karbonil gruppani ichki organizm da oson parchalanMu, 
hosil bo ’ladigan funksional guruhlar uning zaxarliligini yuqori bo'It* 
keladi. B iz tom onim izdan tak lif etilgan ferrand esa molekuhm 
parchalanm asligi va qon sintezini yaxshilashi xam da zararsizligi lnl 
xisoblanadi.Ferrandning allergik konserogen va m utogen xossalari xaiit 
davlat tibbiyot instituti ilmiy xodim lari bilan atroflicha o ’rganilganlh , 
moddasi ayniqsa radiatsiya tasirida kelib chiqadigan kam qonlik k.r 
davolashda xam yaxshi sam ara berishi isbotlangan. Kam qonlik l 
davolash uchun m etallotsenlar asosida ayniqsa m olekulasida ferrotsenil 
saqlovchi birikm alardan foydalanish m aqsadga muvofiqdir.

ITAXTA TOJIACH BA V H /U H  O JIIIH  A JIH FA H M A X CyJIO T. I 
CMH<UJIAIUaArH A flPH M  M yA M M O JlA P 

A c K a p o B  H.P., A 'V p a e B  A.M., K H p r m o B  LLI.M., I’mhhikohobh
a j j v

1983 (tow 14 w o iiaa  BptocceJiaa Kaov/i k h j i h i i h i h  TOBap^c.pn i ki 
CHiKjuram  YT xariK^ipo K o h b c h u h h  x a jia S jia p H ra  aM&ri KHjiran x o a a a  x,ap fur 
^ 3  MHX.JTHtt T O B apnap  HOMeHKJiaTypaCH (TH) HH H paTH lU fla y3  II 

MaH<J)aaTJiapH H y K ran -H a3apH aaH  h u i  ro p H T M o rn  j i o 3 h m  oyv iauH . V 

Pecny6jiHKacfi TaiuKH h k t h c o a h h  (JiaojiH H Tflarn  T O B ap jiap  H O M eH K /iaTyp* 

TH) MycTaKHJi M f l X  TM<J> TH ra  acocn aH raH  6 y jiH 6 , Pecny6.™Ka Man<|i.- 
x .o3H pna  x y j ia  axe ST TH pvaH flH . T a6” HHKH, 6y V30K flaBOM  3 T aaH i,m  
H 3JiaH H nurapH H  Tana6 K H Jia a n ra n  * apaeH . y36eKHCTOHfla H iuna6 m hk;i| 

Kyruia6 caH o aT  Ba k h u l t o k  xyacanHK Max,c\ xioTJiapHHH T y r .a  TaBCH<j»jioBHit 

K O^JiapH MaBSKya 3M ac. By s e a  Kyn x o iia T jr a p a a  MaBxyM c tb th c th k  mi 
T ynjiaH H U inra  ca6a6 GyjiM oicaa. UlyjiapaaH X 03np k h u u i o k  xyH canuK  M axcyjit
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|  . i >ii i< |n iK a m a in  M y aM M O .ia p H ra T y \T a _ 'iaM H 3 .

■ .M *......  I’eciiyfwiHKacM B a 3 n p jra p  M axK aM acH H H H r 2 0 0 1  h h  n 2
% | .........iijiii K a p o p n ra  K jp a  M y a c c a c a ia p a p o  «Eo>Kxona-TapH(}) K eH rau w »

i«<" ii.i iw (|)ajiapH aaH  fin p n  THd> T H  v h v h  T aK JiH iJu iap Ba icyH M M H ajiap 

•m a n . y  30c k h c t o h  P e c n y o jiH K a c n a a  H iiu ia o  H H KapH .'iaerraH  

ip  v h v h  T M O  T H r a  3 h hk, TO Bap Ko;urapH H H  KH pH Tw u h k t h c o i ih h  

iiy K ia w  n a 3a p n ;ia n  m v x jim  axaM H H T ra 3 r a .  B y i ia a f i  M a x c v n o T .ia p  

lim i in pit K H iijjioK  x y w a jiH K  M axcy jiO T .n a p n iin p .

m u  .liiiecH  M ax c y jio T Jiap H H H T H O  T H  6yH H H a r y p y x  koa  

I m  Miiiiiii wiia:

H u m .i i h i i t h - 1 4 0 4 2 0  

11my i .■ nw iacH  ( b o j i o k h o ) - 5 2 0 1 .

i m o m h f h  (B aT a « r ip H M a » , «JIK )K C »)-5601 

I I.IV I.I MOMHFH (B aT a «TK>4)HHHaH»)-5602

I l iiv r iijia ii  T a fle p n a H ra H  w i- 5 2 0 3
r i . t H  i i t  u a  6 o n i K a  T o j i a n a p  a p a n u i M a c H a a H  T a f t e p j i a H r a n  n n - 5 2 0 5  

I I n v i u n a n  T y K , n j i r a H  r a 3 J i a M a - 5 2 0 8 - 5 2 1 2 .

i v iiM -am ecH  Y36eKHCTOH P ecn y 6 jiH K acH H H H r CTpaTerHK 6 o H iin rn

ii | bm ► > lm ;ia i  h c x e \ i a , i a  K ypcaT H JiraH  M a x c y n o T jia p  o .iH H a a n :

l la x T a  x o M -a u ie c iiH H  cepTH (j)H K aTJiaiii

11 & \ i a  IOJIUCI1

ipvniia-5201

lla x T a  TOAacitHii K aflra 
m iL v a u i  M a x c y A O T .v a p n

r p v n n a — 5202

M IIH 'C H H H  K d R T a  
i x o c h a  6yAran

» » •  • "

IM iH A A
i f | | I I I M | l

• | i y n a « -  5202
I t *)•••, y ra p i. P O B |

TyKHM a'MJIM K (jjUO pH kj:M - 

p i u a  n a x r a  m i a c r n o t  K a iira  

miuiauuaii x o c h ; i  6v/iran 
M axcy  JioT Jiap  5 2 0 2  

(yrupk, n>TVHica. j  ,ik>k).

Mm n m kii. HaxTa TOiiacHHHHr 5 Ta HaB (copT) h MaBHcya 6y /in6 , 1 Ba 2 HaB 
•  • m u . Vpra, oflaHii, Smoh; 3 Ba 4 HaB dxu ih , ) DTa, o a a h h , eMOH; 5 HaB 3ca

• i..M C m oh CHH<J)jiapra 6 y jiH iia flH . H a x T a  TOJiacHHHur HaBJiapw flaBJiaT 
•ii IrxiiHK mapoHT Tajia6jiapH 6yftHHa 6 n p  owpHjiaii KviiH^ai h cn(J)aT 

| i i » i iiipn O^fiHHa (JiapK KHJiaflH: 
ll«> i .i ni/iaCHHHHr TaiUKH KypHHHUIH.

i n  lucHHHHr HaMyHaBHH 3TajijH H «CH({iaT» M apKa3H, « y 3flaB n axT a-
■ , n  i i i i i i i i »  f l a B j ia T  y io u iM a c H H H H r  cn (} )aT  j i a 6 o p a T o p n a n a p H  TO M OH K uaH  

• ■ # ! '  I.HIUJIH. 

f  1 ill 1 I VMJ I HI H.

: nil  NIK « K03(J)(|)HI|eHTM».
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'S  H ^ jio c jih jih k  aapajKacH.
^  HaMJinrn.

yiiiGv K ypcaT K H H jiapnaH  I Tacw Tajia6 aap a > K a c H ra  >KaBo6 6 c |" i. 
TOJiacHHHiir HaBH k v h h  n aB ra  K apau y 'ira p a ;m .

llaxTa TOJiacH KJKOpHiiaiH KypcaTKHMJiapma Kjpa la , 16, 1 ,2 . I
7  T H ii .ta p ra  s i h h  9  Ta x s in r a  6y ;iH K a:iH . B y r u n / i a p  K a:ixa , y p T a  Ba y jy n  
r y p y x j t a n  H o o p aT .

rtaxTa TOJiacHHHHr roKopHaarw KypcaTKH'uiapii yHHHr chc|,£ i >i n 
SejirajioBHH Meicp x.ncoo:iaim6. TH®  TH 6$iiHHa CHii(j)jiaiufla mvxhm i * 
CH<j>aTH.ia Kapajiaan.

Awajma K y.ijiaH H jiaeT raH  TH®  ToBap I lo v ie H K .ia T y p a c H jia  n ax iw  

Ta n o a c y 6 n o 3 H U H H a a  ( 5 2 0 1 0 0 1 0 0 0 ;  5 2 0 1 0 0 9 0 0 0 )  CHH(J)naHraH 6 y jm f ' 

B aK T ^a n a x T a  t o jib c h  3K cnopT H  yui6y K o aJia p  T a ;ia 6 a .ia p H  6 y ftH H a iia x i i |  

h h h t  r y p  Ba H aB Jiapn  K yn  6 y ; in 6 ,  x a p  f)n p  x y p  n a x T a  TOJTacn y jn im in  ] 

xycycH H T H  Ba T o s a p  o e j i r a c H ia  s ra  6yJiraH j7H i h  c a S a Q jin  y . 'ia p u H iii n • 
y i r a n a j iH p .

K>KopHfla KejiTnpH.'iran MauivMOTJiapra TaHHraH x o n a a  x,03ii| 
YioeKHCTOHaa erHiiiTHpHnaeTraH naxTa roJianapHHHHr HapxH THnH. iy|
Ba CHHcJmapnra acocjianw o Typnnna 6 < ? jih iu h h h  3T>™6opra cwicm 
oepHjiaanraH TH®  TH Koa paKavciapn TypjiHna 6ynHiHH KepaK.

I l l y  c a 6 a 6 ; iH  y36eKHCTOH P e c n y S n H K a c H  M h jm h H  T H ®  T l I 

TO JiaciiH H H r x a p  6 n p  HaB Ba TH njiapH H H  b h h r  n o 3 H U H H Jiapaa  CHH<})jiaiii 
M \BO(j)HKjiHp. X o s n p r H  n a f rx a a  x a p  6 n p  paK asu iap H H H  t h i i  n a x T a  t o  i ■ 

T H ®  T H  a a  a i i o x n a a  K oa  paKaM JiapH H H  m iu ia S  h h k h i j i  B a fla B J ia i 

K yM H T acH ra, T a u iK ii h k ih c o / jm R  a j io x a n a p  B a 3 iip ,iH rH ra  TaK;iH(J).rap ( i t  pi 

c n ; ( a  y36eK HCTOH  P e c n y 6 u H K a c H  JlaB jiaT  6 o n c x o H a  o p ra H H  M y a a  
X SM aa P e c n y S .iH K a  o . th h  v k v b  K ip T jia p n n a  h . im h h  i r j . i a n n in j r a p  ojim - 

M O K /ia.

T IB B IY O T D A  IS H i , A TI LA I) IG A N O ’S IM L IK  M O D D A LA  Kl  ̂
K IM Y O V IY  T A R K IB I A SO SID A  S IN F L A SH  

J o ’rayev  A .M ., K irg izov  Sh.M ., I .O b idov , N u ritd in o v  I.
ADU

0 !zbekiston Respublikasi V azirlar M ahkam asining 1995-yil 2''* 
181- sonli qarori va 0 ‘zbekiston Respublikasi D avlat bojxona qo‘mitasin* 
yil 9-oktabridagi 115-sonli ko’rsatm asiga binoan R espublikaga olib kiril# 
olib  chiqiladigan dori-darm on vositalari, tibbiy texnikalar ham bojxonu 
tom onidan nazorat qilinadi.

K im yo fanlari ochilish tarixiga nazar tashlasak ular asosan XVI 
asriarda to ’g ’ri kelaui. U lar asosan Y evropa (R ossiya -  5 ta, Anglis.i 
Fransiya va Shvetsiya -  2 tadan, Italiya, G erm aniya, A vstriya, N iderl1 
tadan) A m erika (AQSh -  3 ta) olim lari tom onidan ochilgan. Osiyo, A 
A vstraliyalik  olim lar tom onidan esa 1997 yilgacha ochilm agan. 
O 'zbek iston lik  olim lar I.R .Asqarov va T .T.R isqiyevlar tom onidan kirm (
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lovarlarni kimyoviy tarkibi asosida sinflash va sertifikatlash" 
IJshbu fan bo’yicha birinchi fan nomzodlari va fan doktorlari 

••■Iii- olimlar ekanligi yanada quvonarlidir. Hozirgi kunda bu fan 
in\i)niiig ko’plab m am lakatlarida ilmiy izlanishlar olib borishm oada. 
nlnihi hayot faoliyatida dori vositalarining o ’rni beqivosdir. Ularni 

t  tm|u«ri i|ilislida Tashqi Iqtisodiy Faoliyatdagi Tovarlar N om enklaturasi 
I !••> \u  ha sinflash muhim aham ivat kasb etadi. TIF TN boyicha to 'g ’ri 

hi Imii liar bir mahsulotni kim yoviy tarkibini o ’rganish alohida
«•* > |M

M h R e s p u b l i k a s i n i n g  «D ori-darm on; vositalari va  farm atsevtika 
hi |j n,iilagi» qonuniga asosan yuridik va jism oniy  shaxslar tom onidan 
imjiii ulih kirilayotgan dori-darm on vositalarini, tibbiyot texnikasini va 

*ni Imjxnna rasmiylashtiruvi, sotishga ruxsat etilgan dori-darm on 
mi n  /bckiston Respublikasi dori-darm on va tibbiyot texnikalarini 

•ill li I )nvlat reestriga muvofiq am alga oshiriladi. 
h i  . 1.111111111 vositalari Davlat reestrida ro 'yxatda bo‘lmagan taqdirda «Dori

ii ' ii lilihiyot texnikasini sifatini nazorat qilish Bosh boshqarm asining 
M.tn vuki Davlat reestridan ro‘yxatdan o ‘tkazishni rasm iylashtirgandan 

hi nshiriladi.
p  i i  1 1 1 kunda o ’simliklardan olinadigan dori-darm onlar tarkibi jihatdan 

|  iMi’Iganligi uchun tibbiyotda keng k o ’lamda ishlatilm oqda,
ii mn^ishi va dori sifatida ta ’siri yuqori bo’lishi m a'lum . Shularni 

in liolda o ’simliklardan olinadigan ayrim  dori-darm onlam i TIF TN 
H nv.ilikatsiya qilishda qulavlik yaratish m aqsadida quyidagicha 

1 1m nyu qilamiz.
iiu i ' l i l j | il;uli«;m o 's im lik  m ah su la t la r in i  TIFT.N ho 'v icha  »infla»h-

1TKTN b o ’yicha TIFTN b o ’yicha tak lif qilinayotsan
nom i kod nom i

------- boshqalar
- qadoqlangan, sotuvga  

tayyorlangan
-  tarkibida yod yoki yod  
birikmalari tutuvchi

------- boshqalar
-  tarkibida asosiy modda 
sifatida (12ta) modda 

tutuvchi
3004909902 ------- yurak qon-tom ir

kasallliklarida ishlati- 
ladigan tarkibida g likozid  

tutgan
3004909903 ------- yurak qon-tomir

kasallliklarida ishlatila- 
c! _,an tarkibida glikozid  

tutmaean
3 004909909 ------- boshqalar

■ iil'ii ilori-darm onlam i eksport-im port qilishda am alga oshirilayotgan 
-•*liilu.shtiradi degan umiddamiz.



H i O I I b l T A  l l l ’O B E A E H H J I  

^ O M A I l i H E I  O  X H M H 4 E C K O r O  3 K C I l E P H M I . i l  I .
II.P.AcKapoB, E.M . ilyMaHOB.

A n '

XHM H HeCKH R 3KCIlepHMeHT KaK HCTOHHHK XHMHHeCKHX 3HailHll ll 

BeiuecTBax HBJiaeTCH o c h o b o h  o6yHCHHH x h m h h . B o6yneHHH x h m h ii i 
k XHMHHecKOMy SKcnepHMeHTy Gojibiue, neM b a p y rH X  npe.iMc. i n 
OCHOBHbie 3aKOHbl H TeOpHH, npaBH.la H BblBOflbl XHMHH OCHOII* 

3KcnepHMeHTajibiibix (})aKTax. BawHbie 06pa30BaTejibH0-B0ciiHTan u. 
y n e 6 n o ro  n p e jjM eT a  x h m h h  o c y m e c T B .im o T c a  npn noMomn SK cnepiiM '

Pa3JiHHaK)Tca c j ie a y w iu H e  t h i i w  xH M H necK oro  3 K c iiq w  

aeM OHCTpauHOHHbie o n b iT b i; 2 )  j ia G o p a T o p u b ie  o n b iT b i; 3 )  npaKTHMci k 

4 )  TeM aTHHccKHe npaKTHKyMbi* 5 )  B H em K onbH bie 3K cnepH M eH Tbi.

OcHOBHoe Tpe6oBaHHe ko BceM THtiaM xHMHnecKoro skciii' 
6 e30naC H 0C T b. l lp n  HCBWIlOJIHCHHil 3TOrO rpe6oBaHHH BMeCTO 1101.11 
3(|)(J)eKTHBHOCTH XHMHHCCKHH SKCnepHMCHT MOJKeT FipHBeCTH K III'! 
nOClieflCTBHHM. I I()3TOMy Ba>KHbIM yCJIOBHeM BbinOJTHCHHfl HayHHOI II 

H o ro  3KcnepHMeHTa HBjiaeTCH co6jrioaeHHe tcxhhkh h  m c to u h k h  sk c iic

TaK KaK XHMHHecKHii S K c n ep H M ein  aBJiaeTca oahhm  H3 ch> 
CTopoH o 6 y n e H H a  xhmhh , oh BcecTopoHHe H3yMeH h p a 3 p a6 o T aH .

3 a  py6e>K0M , a  T a K * e  b Harnett P e c n y 6 jiH K e  HeT floCTaTomiu> 
H ccjieaoB aH H H  n o  ycoBepineHCTBOBaHHK) XHM HwecKoro 3 K c n ep H M ein a

E cjlH  npHHJJTb BO BHHMaHHe. HTO 3TH MajlOHHCJieHHbie HCCJ1C I 

nocB H iueH bi y jiy m u e H H io  M arepH anbH O -TexH H H ecK O H  6 a3 b i xn 
3K cnepH M eH T a, p a3 p a6 o T K e  npH  op raH H 3auH H  XHM HHecKoro 3 k u  

3KBHBaJieHTHbix BapHaHTOB, o 6 e c n e H H B a io m H x  T B opnecicyK ) Jic 

y n a m n x c a .  t o  n p o B o aH M b ie  h b m h  Hcc.rie.noBaHHH aBJiHKvrca nepBO H a'i.i 

3 t o  . c(})epe. IllH p o K H e  c o u H a n b H b ie . 0 p raH H 3 au H 0 H H b ie  h  npaK TH H ecK ur 

Ha nyTH  ycoBepuieH CTBO BaH H fl c tjiep b i cpeaH H X  u ik o ji  TaKJKe CTami! 

ycHjieHHH H ayHH bix h  H ayw iio -M eroflH H ecK H x H ccneaoB aH H ft b 3 to m  n a ii|

B  KanecTBe ripHMepa AOMaiuHHx xhmhmcckhx onbiTOB mojkho ii| 

c n e a y io m H e  o n b iT b i:

O cH O B H b ie  K J ia c c b i H e o p ra H im e c K H x  c o e a m ie H ii f i  
O k ’CHflbl

U ,e jib  o n b iT a :

A )  0 6 p a 3 0 B a T e n b H a «  u e n b :  Y K p en jieH H e  3HaHHH, yMeHHH h  huh 
Kj ia c c y  OKCHflOB, HX BHflaM. HeKOTOpbIM CdOHCTBaM;

B) Pa3BHBaTejibHa5i uenb: Pa3BHTHe vmctbchhux  h npaKTHwecKiu 
VMeHHKOB nOCpeaCTBOM npOBeaeHHH flOMaillHHX XHMHHeCKHX OnblTOH 
OKCHflbi;

C) B o cn H T aT e n b H a a  u e jib :  B o cn H T b m aT b  a e n a T b  BbiBOiibi n o  n 
noH aT H tt n o  a aH H o ft TeM e b n0Bce,gH eBH 0H  *H 3H H  h  n o  h b jic h h h m , ii 

a h iu h m  bo  BHeuiHeM  M Hpe, a a T b  sK o .io rH H ec K o e  B ocnH T aH H e.
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...................  i i  iiem ccTBa: i a300TB03HbiH u n a H r hjih Tpv6Ka H3 n o a

................. i.i Ii naiiHTOK. lUBec i KOBaa Boaa.
■i> 11. in vk'ii iH ium: VwHTe.nb b nepByto o w e p e a i>  aojivKCH a a T b  

I■>. .1. |. >>i lie lonacnocTH npH pa6oTC c h3bcctkoboh  bozjoh. B KanecTBe
• | II MOVKHO HCn0.1b30BaTb II0JIH31 HJieHOBbie COJJOMHHKH H3 n o a  

ih(‘ich HCKOTopbte ycTHbie yKa3aHiin no  BbinojiHeHHKi onbiTa. 
■ H  II IIIIMMiJTCJIbHOM B binO JIH eilH H  fleHCTBHH O n b iT a . COCTaBJleHHHJ 

)  >'l<‘lil l' y puBHeHHflMH COOTBeTCTByrolUHX peaKUHfi H pHCVHK3MH

■ i i i  i n i i c  i i i B e c T K n B o h  B o . i b i  c  r a m p o B a H H b i M H  i i a n i i T K a v n i

■ • i.iMill-iinGyflb H3 ra3HpoBaHHbix nanHTKOB, h n p o B e a n T e  c
i i ........   T p y G K H  BbiflejifliomHHca ra3 n e p e 3 H3BecTKOByro B o a y .

ii \iv cnu<iajia Ha6jiK>aaeTCJi noMVTiieHHe pacTBopa. 3areM pacTBop 
J^u'ijv.iMiu.iM? HanniuHTe ypaBHeHHH npoH cxoanm nx hbjichhh h 

•' 11h iinii.im oTweT o  npoBeaeHHOM onbiTe. H apncyfiTe pwcyHOK 
npn juih npoBeaeHHs onbiTa.

• i i i | H i i u  t i i H b i x  H a M H  H c c a e a o B a H H i i  n o K a 3 a j i .  h t o  n p H M e H e H H e  

|  i l ' M I I ' l l V K H X  O nblTO B  H a  B H e i U K O a b H b l X  3 a H H T H » X  3<f><J)eKTHBHO BJIHflCT  

 IIMIIHC'CKHX 3 H 3 H H L ,  y M C H H f l  H H a B b l K O B  n O  n p O H a e H H b I M  T e M a M

^•• iiiii » KypcoB 7, 8 h 9-x KJiaccoB 06m e06pa30BaTeabHbix iukoji.
.....  in.m ien  uioA'eMHbix aa iiiib ix  HccjieaoBanHsi mojkho  cae jiaT b  BbiBoa.

m n  ii n p iiM e H e H H e  a o M a u iH H X  x h m h h c c k h x  o n b iT O B  b o 6 y n e H H H  

I I 'M  KJIUCC) CJiyHCHT yCJIOBHeM n p a B H J lb H O ro  (JlOpM HpOBaHHH

..............  l i m i t  h H .  V M C T B e H H b l X ,  [ i p a K T H H e C K H X  yMeHHfi H H a B b lK O B  n o

i| ' I I M I I l l .  0C 03H 3H H JI n p a K T H H e C K O i i  pOJIH yCBaHBaeMbIX nOHHTHH B 

. . .  .II a i l  HIM. pOJIH XHMHH H X H M H H e C K O T O  n p 0 H 3 B 0 a C T B 3  B p a 3 B H T H H

• mu uMiiccrna.

IAI \ R  M A V ZU SIG A  D O IR  M ISO L L A R N I Y E C H ISH G A  
i n  h l l  \N t;A N  K O M P Y U T E R  D A S T U R L A R IM  Y A R A T ISH  VA 

IJLA RDA N  FO Y D A LA N ISH
I.K .A sqarov, Sh.H .A bdullayev, O .Sh.A bdulloyev.

ADU

►  ........  Innida barcha  fan lar kabi o 'q u v  m ash g 'u lo tla ri tu riga  k o 'ra  b ir yoki
■ i . i  ■ H i|i ;h u slub laridan  foydalanish  m um kin . Shuningdek , kom pvu ter 

j i M s ii liiini ushbu o ’rin larda foydalan ish  yuqori sam aralarn i beradi. M aruza 
v idn i hivhalar, m u ltim ediyali o 'q itish  dasturla ri, e lek tron  dasturlardan
ii 1111>fh la ’lim  o luvchin ing  fanga  b o ’Igan q iziq ish in i y an ad a  oshiradi.

4.. iinilnr ro ’y x a tig a  7-, 8- va  9 -s in f  elek tron  darslik la ri, o ’quv film lari,
i W y o "  e lek tro n  m ultim ediyali dastu ri, “ 1C PenHTHTop no  xhmhm” , 

I'liipiuiJi h M e rc ia n s ” dasturlarin i kiritish  m um kin.
I l t i i i i i l  iiiya m ash g ’u lo tlarin i c ’q itishda  esa  k o ’p roq  nazariy  b ilim lam i 

Ib ih  orqali m ustahkam lashga  katta  e ’tib o r qaratilad i. B u n d a  ta ’lim  
me m ustaqil ish lashi, tajribalarn i bajarish i va  teg ish li x u lo sa la r ch iqarish i



katta  ahan iivatga  egad ir. Hunday  m ash g ’u lo tla rda  v irtual-m ultinu  <11J  
riyalardan  foydalan ish  qu lav . Rossiya dasturch ilari tom onidnn i«Hl 
“ X hmhh (8-11 K;iacc). BnpTyajibHafl jia6opaTopn>?'’ elckl 
d astu rn ing  bu b o rada  afza llik la ri yuqori b o 'lib , nafaqa t ta ’lim o lu \ . lik 
ish lashi balki ta 'l im  beruvch i tom onidan  nazora t q ilish  im kaniw iii.n l|  
berilgan .

Kimyo fanini o ’qitishda yana bir muhim o ’quv mashjj1 n l n i i  | 

m ashg 'u lo t bo ’lib. unda nazariy m ashg’ulotlarda egallangan biluul. 
m asalalar yechish orqali mustahkam lanadi. Nazariy va laborntniij 
lotlarini o ’tkazishda kom pyuter dasturlari va texnika vositalari yi i.iili. 
ganlig:, amaliy mashg’ulotlarda. xususan. misol va masalalar 
malarini shakllantirish uchun m o’ljallangan kompuyter vositalarid.m It.l 
esa m a’lum cheklovlarning mavjudligi bu borada m a’lum iz lan ish liiii i

Kimyodan masala va mashqlarni yechishda kompyuter daslm l.. 
obyektga m o’ljallangan dasturlash tillaridan foydalanish maqs.id.- 
Bunday dasturlash tillariga Object Pascal, C++, javascriptlarni kn him 
Borland Delphi 7 dasturlash tizim i esa object pascal tiliga asosl»n|< 
ta ’minot va oynalarni yaratish uchun ancha qulay interfeys hamd.i in 
bilan boshqa dasturlardan ajralib turadi. Quyida kimyodan masala \ .■ 
yechishda foydalanish uchun qo’shimcha dasturlarni Delphi 7 daslml 
yaratish borasida amalga oshirilgan ishlardan ba’zilari keltiriladi.

Kimyodan m asalalam ing va ularni yechish usullarining ko |> 
masalaga, xususan ularning yechim iga qarab alohida dasturlar tu/.ish 
boradagi ishlam i biroz m urakkablashtirsada, dasturlarning yaratilishi Ink 
va mashqlarni yechishda tezkorlik, aniqlik va qulaylikning vujudiM 
ishning ahamiyatini yanada oshiradi. Kimyodan masalalar reaksiya U n ^  
miqdoriy hisoblashlar, eritma konsentratsiyalari, elektrokimyoviy 
kim yoviy reaksiya tezligi va kimyoviy muvozanat, termokimyoviy hi 
asosida tuziladi. B ulam ing ichida eritm a konsentratsiyalari 
hisoblashlarga doir m asalalar alohida o ’rin tutadi. Borland Delphi 7 
tizim ida yaratilgan “Eritm alarning foiz konsentratsiyasini hisoblash" d 
shu mavzuda kimyoviy kalkulyator vazifasini o ’taydi. Mazkur dastnml j 
uchun Borland Delphi 7 dasturi ishga tushirilib yangi forma yaratilath 

tegishli ravishda matnlarni ekranga chiqarish uchun 3 ta Label k>< 
m a’lumotlarni kiritish uchun 2 ta Edit komponenti hamda tegishli 
bajarish uchun 2 ta Button komponenti j oy lash tiri I ad i .
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i» i ii/mon xossasiga “Eritmaning fo iz konsentratsiyasini 
■ P n i kintiludi. Natijada oynaning nomi tegishli ravishda o ’zgaradi.

I I umponentlarining Caption xossasiga tegishli ravishda “Erigtm 
mi kiritmg:" hamda “Erituvchi massasini kiriting:” matnlari 

I .i.tM komponentining Caption xossasiga esa hech qanday matn 
iilill v;i F.dit2 komponentlarining Text xossasidagi matn o ’chirib 

m . n i l  lum da button2 komponentlari caption xossaiariga “Hisoblash" 
t> h i  i i n l . n i  kiritiladi. N atijada oyna k o ’rinishi quy idagi holatga keladi:

^  1 n( mining fez  konsentratsiya îrti hisoblash — • .v .

Enyan moddanng nvsssasim krfiting 

1

Ei*uvchi massasim kirtng 

1

MHtfelli [ t s s t t *  I

: fcmaA otafe.*i_1S87Skjmaii uz:

tashqi ko’rinishi yaratilgandan so’ng navbat dasturning asosiy 
lii ilnsturiy kodlarni kiritishga yetib keladi. Sichqonchaning chap 

tli»nl>la.\li tugm asiga ikki marta bosish orqali kodlar redaktori ovnasiga 
Ii Hi Ii protsedurasiga yo’naltiriladi. Bu yerga Hisoblash lugmasi 
a u  .uiiiilpa oshiriladigan amallar algoritmi object pascal tilida kiritiladi:

' K o rm l. B u t t o n l C l i c k ( S e n d e r : T O b j e c t ) ;

■i • ■ . h i l a r r t i  e ' l o n  q i l i s h  
, w : r e a l ;
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/ /  a g a r  E d i t l  ga ma ' l u mo t  k i r i t i l m a s a  
I f  E d i t l . T e x t = ' '
/ /  x a t o l i k  h a q i d a  ma ' l umo t  o y n a s i  h o s i l  b o ' l. 
T h e n  M e s s a g e D l g ( ' S i z  e r i g a n  m o d d a n in g  m a s s  

k i r i t m a d i n g i z 1 , m t E r r o r , [m bO K ], 0) 
e l s e
/ / a k s  h o l d a  

b e g i n
/ /  a g a r  E d i t 2  ga ma ' l umo t  k i r i t i l m a s a  
i f  E d i t 2 . T e x t = ' '
/ /  x a t o l i k  h a q i d a  ma' l umot  o y n a s i  non I I

b o ' l a d i
t h e n  M e s s a g e D l g ( ' S i z  e r i t u v c h i  m a s s a s i n i  

k i r i t m a d i n g i z ! ' ,m t E r r o r , [ m b O K ] , 0)
/ / a k s  h o l d a  
e l s e

b e g i n
t : = S t r T o F l o a t ( E d i t l . T e x t ) ;  / / E d i t l  ga k i r i t i l g . m  
e  : = S t r T o F l o a t  ( E d i t 2  . T e x t )  ; / / E d i t 2  ga A r i r i t i i r / u  
s o n = e r
e r : = t + e ;  / / e r i t m a  m a s s a s i  e r i t u v c h i  va e r i g a n  
m a s s a l a r i  y i g ' i n d i s i d a n  i b o r a t
w: = ( t / e r )  *100 ; / / e r i t m a n i n g  f o i z  k o n s e n t r a t s i y a . -  I 
/ / n a t i j a n i  la b e l3 g a  c h i q a r i s h  
L a b e l 3 . C a p t i o n : = ' E r i t m a n i n g
m a s s a s i :  ' + # 1 3  + F l o a t T o S t r F ( e r , f f F i x e d , 1 0 ,2 )  + ' g '  i i 
'E r i t m a  f o i z  k o n s e n t r a t s i y a s i :
' + # 1 3  + F l o a t t o s t r F ( w , f f F i x e d , 5 , 3 )  + ' %' ; 
e n d ;

e n d ;
e n d ;

Tozalash tugm asiga esa quyidagi kodlar kiritiladi: 
p r o c e d u r e  T F o r m l . B u t t o n 2 C l i c k  ( S e n d e r  : T O b je i; 
b e g i n
/ / E d i t l ,  E d i t 2  va L a b e l l  m a t n l a r i n i  t o z a l a s h  
E d i t l . C l e a r ;
E d i t 2 . C l e a r ;
L a b e l 3 . C a p t i o n : = ' ' ;  
e n d ;
D astur tayyor b o ’lgandan so’ng kompilyatsiya qilinadi va ishga Ii
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foiz k o n s w itra ts iy a s m i h is o b la s h  

I 1* 1* 1  m oddann g m assasini kiriting:
(„

I  i f lu v c h  m a ssa s in i kiriting:

T o zalash  J

Em^l ofci4a\_lS7@umail us

i i  kiritilgandan so 'ng  Hisoblash tugmasi bosilsa natijalar ekranda 
imii Yungidan hisoblash uchun Tozalash tugmasi bosiladi. Natijada 

ml,iii'
0  I nlmaning foiz komentratsiyasmi hisoblash

I inan moddaring massasini kiriting Eritmaning massasi:
[i 5̂------------  200.00 g

Eritma foiz konsentratstyasi:
c ocn y

Elituvchi m assasin i kiriting: * °

T o zalash  |

■smrlarni tuzish va kimyo fanini o ’qitish tizimini boyitish nafaqat 
iiiliiylnshtirish balki ta ’lim oluvchilam ing qiziqishini fanga yanada 

fri'iuiltirishga xizm at qiladi.

■ 'I * j g a l  b u l o q  s u v l a r i n i n c  a n a l i z i  x u s u s i d a
I A., Norqulov U.M., M ustapayev  1.1., R o ’ziyev J .E . SamDU 

kunda inson hayoti va faoliyati uchun qulay ekologik vaziyatku 
(rtiili, ekologik xavfsizlikni ta'm inlash, tabiat boyliklaridan oqilona 

■Ii til.imi ckologik-huquqiy muhofaza qilish, odam hm ing  salomatligi va 
tmimish tarzini yanada yaxshilash hamda aholi o ’rtasiaa ekologik ta’lim-
*nli|iirn andozalar asosida ta’minlash dolzarb muammo bo’lib kelmoqda. 

m "Hi vu yer usti suvlandan oqilona foydalanish va ularning musaffoligini 
vu doimiy analitik nazorat olib borish bugungi kunning dolzarb 

p i  ii "I.in biridir.
N % iIhirdan beri analitik kimyo kafedrasida yer osti va yer usti tabiiy 

Imiiiing tarkibidagi turli mineral moddalardan tashqari shu suvlarning

1187.5

Hisoblash
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sifatiy tarkibini buzuvchi yoki o ’zgartiruvchi zararli ingrediyentlarni n .n  
bo’yicha katta amaliy ishlar olib borilmoqda.

A nalitik  namuna sifatida Samarqand vilovati B ulung 'ur tum< 
Y o’ldosh jam oa xo’jaligiga qarashli hududda joylashgan Changal 
ichimlik suvlari tanlandi. Buloq suvi yerli aholi yashaydigan qishl< • 
yuqori qismida joylashgan. Buloq suvi o 'z in ing  shirin ta’nii. 
doim iy chiqib turishi bilan odamlarni o ’ziga ja lb  etadi. Buloq suvi v i I i k 

fasllarida harorat va hajm jihatdan o 'zgarm aydi.
Changal quduq suvining umumiy qattiqligi 9,06 mg/1 bo'lili •( 

m anbalarining umumiy qattiqligidan ancha yuqori. Bunday su\ i 
ichishdan oldin ancha muddat saqlab va qaynatib ichish tavsiya etiladi 

Changal qishlog’i ichimlik suvlarining tarkibidagi turli ionl* 
elektrokim yoviy va kim yoviy usullar yordam ida aniqlash natijalmi 
jadvalda keltirilgan.

Buloq suvlarin ing um um iy  analizi n a ti ja la r i
____________________________________N =3. P=0.95

Ka Ionlar X S Sr %

1 Ca+/ 2,36 198,2 0.84

2 M g" 1,45 133,4 0.92
3 Fe+Z - - 1,16
4 N a+ 0,47 67,68 1,44

5 r 0.59 90.86 1.54
6 Zn+z - - 2,11
7 J' - - 2,08
8 HCO3 2,78 336,4 1,21
9 SO 4 2 7.24 1390,1 1,92

110 n o 3‘ 0,0026 0,281 1,08
11 c r 2,16 209,5 0,97

Changal qishlog'i ichimlik suvlari tarkibidagi aniqlangan k 
anionlar miqdori buloq va artezian suvlarida shu suvlar uchun rux 
m e’yor darajasidan pastligini aniqladik. Q iziqtiradigan tomoni 
ko’pchilik hududlarda o ’rganilgan suv ob’yektlari tarkibida bo’lmagan 
tem ir kabi ionlarning mavjudligidir. Qayd etilgan ionlar buloq suvi 
aniqlanm adi. Jadval natijalaridan ko'rinadiki. artezian suvlaridagi tcnm 
miqdori 0,021 mg/1 ni. rux ionlari miqdori 0,034 mg/1 ni, yod ionlari i... 
mg/1 ni tashkil etdi. Xuddi shunday jadval natijalaridan ko’rinailil 
suvlaridagi tem ir (II) ioni miqdori 0,039 mg/1 ni, rux ionlari miqdori 0,li 
yod ionlari miqdori 0,003 mg/l ni tashkil qildi.

Bunday ionlarning mavjudligi organizm uchun foydali hisul 
elem enti qizil qon tanachalari tarkibiga ''iruvchi gemoglobinning aso 
qismidir. Fe mushak tolalaridagi mioglabin tarkibiga kiruvchi, shunini, 
tD’qim alardagi oksidlanish-qaytarilish reakslyalarida ishtirok etuvchi i 
tarkibiga kiradi. Bu elem ent dukkakli mevalarda. ho’l mevalardan olmu 
ko’p m iqdorda bo’lib, asosan organizmga Fe2+ holida tushadi. lekin Im 
organizm ga so’rilishi biroz qiyin.
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illuming iu»rmal faoliyati uchun zarur bo'lgan 100 dan ziyod inetal 
imUlnga (ishqoriy fosfotaza.DNK sintetaza.RNK. polimeraza)

H.Hh iiiimunitet faoliyatida asosiy element hisoblanadi. Hujayralar 
m ini radikallaming shikastlovchi ta'siridan himoyalaydi. Zn 

Btlnvli reparatsiya jarayonlari sekinlashadi,soch to 'kilishi, uning 
•mil limig pasayishi, himoya tizimining susayishi, o 'sish  va 

nil qolish kuzatiladi.
•ii.iiiitin be?, garmonlari ishlab chiqarishdagi asosiy element 

Mm lufayli organizmda barcha jarayonlarning normal 
iiiMikii/iy asab tizimining shakllanishiga va faoliyatiga ta 'sir 

'Mine l.mqisligi nafaqat buqoq kasalligi, balki bolalarning ruhiy va 
Mlliiiii .Inning orqada qolishiga olib keladi.

I • 11 . l i lo g ’ i i e h im l ik  s u v la r i  t a r k ib id a g i  tu r l i  io n la r  m iq d o r in i  a n iq la s h  

In y l i l ig i  m a te m a t ik  s ta t i s t ik a  u s u l la r i  y o r d a m id a  b a h o la n g a n d a  

li 0 .8 4 -2 ,6 1  fo iz d a n  o s h m a g a n l ig in i  k o 'r i s h  m u m k in

IS  W IN T A ’LIM  T1ZIM ID A  KASBGA Y O ’N A L T IR IJV C H I
• kUNI (> y i  I'lSHD A  Q O 'SH IM C 'H A  A D A BIY O TLA R  BILAN 

I A’M IN L A SH N l AI1AM IVATI
■ I \  . 1 T iirp ’unov D.E., zEshonqulov Z.A., Oo’stm urodov  M.M .

'SaniDU, 2SamDUqoshidagi 2-AL

miuiviv ta’lim tizim ining bosh maqsadlaridan biri ta ’lim jarayoning 
Mi \u  Ian bilan integratsiyasini rivojlantirish oliy va o ’rta maxsus 

l>i I inn ya’ni mutaxassis tayyorlovchi bilan ish beruvchi korxona va 
n'ltiisidagi hamkorlikni tashkil etib, pirovard natijada malakali 

■m Iii ,yorlashdan iborat.
i|ni kusb-hunar ta ’limi tizimida balki akademik litseylarda ham tabiiy 

blinymii chuqurlashtirib o ’qitiladigan guruhlarda kasbga yo’naltiruvehi 
.iiilitla tayyorlanayotgan kim yogar laborant mutaxassislarining bilim 

ii‘.liirishda va ta 'lim  sifatining yuqori bo’lishini ta ’minlashda 
ttl/nm g barcha kasb -h unar kollejlari va akademik litseylarida mavjud 

ii11■ iy Koreya, Yaponiya va Yevropa davlatlaridan keltirilgan zamonaviy 
y»uUr akademik litseylarning kimyodan kasbga y o ’naltiruvchi fanlarida 
n iiinumta’lim fanlaridan kim yogar laborantlarga oid bo’lgan darslarda
i, l.iboratoriya va amaliy mashg’ulotlarda shu fanga oid nazariy 

il.ihkamlash bilan birga turli o ’lchov vositalari bilan m uloqat va 
'I.i lui'lish ko ’nikmalarini ham shakllantiradi.

.11 *.l i-mik litseylarni tugatgach mustaqil hayotga qadam qo’yayotgan 
'iv. zamonaviy ta’limga asoslangan bilim, ishlab chiqarishning 

■iii'iliin va chuqur ilmiy texnik bilim mehnatga ijodiy va ongli ravishda 
Inn Ini iib etiladi. Bunday yondashuv aka. ;mik litseylarda tayyorlayotgan

.........miliixassislari-laborantlar, texniklar va boshqalami kimyo sanoatining
m Imii vu m a’lum jarayoni uchun tayyorlashga ham bevosita aloqadordir.
I iil'ii mutaxassislik yo ’nalishi yangi bo’lganligi sababli ushbu m a’lum 

him maxsus darsliklar va o ’quv qo’llanmalar mavjud emas. Shuning
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uchun m a’lum vo'nalishiga qo’yilgan talablar asosida o ’qishini tash k il....
maxsus o 'quv  rejalari, dasturlari va o ’quv jarayonini tashkil ctish udiiw 
qo’llanm alar tayyorlash muhim hisoblanadi.

K asbga yo 'naltiruvchi fanning kimyogar laborantiar tayyorl; Ii 1 
bo’yicha m a’lum talablarga asoslangan kimvoning anorganik, organik >* 
kimyo kabi yo’nalishlarining turli bo’limlari bo ’yicha hamda l.il 
am aliyotida zarur bo 'lgan masalalarni o ’z ichiga olgan nazariy tushi 
akadem ik litseylarda mavjud bo 'lgan kimyoviy asbob -uskunalar > 1 / 
o ’lchov vositalaridan foydalanishga asoslangan laboratoriya ishlarim I  
bo ’yicha amaliy ishlarni o ’z ichiga olgan uslubiy qo’llanmu 1.1. 
Tayyorlangan qoMlanmaga vuqorida qayd etilganlardan tashqari l.it 
ishlari uchun zarur bo’lgan jadvallardan iborat m a’lumotlar ham kirililj .u>

O ’zbekiston Respublikasining o ’rta maxsus, kasb-hunar ta'limi 
ning yangi o ’quv rejalarida akadem ik litseylar tabiiy fanlar yo’nalishmic 
fanlari chuqurlashtirib o ’qitiladigan guruhlariga qo’shimcha mul.iv 
berish m aqsadida kasbga yo 'naltiruvchi fanni o 'q itish  uchun yigirma m<I 
va amaliy dars soathri ajratilgan. Shuning uchun SamDU qo^hul.in■ 
texnologiyalariga asoslangan 2-son akadem ik litseyida kasbga yo’naltinx 
(kim yogar laborantiar tayyorlash yo’nalishi bo’yicha) rejali asosida o ’i|i<C 
uslubiy qo'llanm ani tayyorlash uchun ko’zda tutilgan mavzularni (|,m* 
taxm iniy o ’quv rcjasi tuzildi.

K im yogar laborantiar tayyorlash rejalashtirilayotgan kasbga yn'i ' 
fanni o ’qitishda talabadan ko’proq mustaqil fikrlashni, berilgan masnlu * 
ishlarga har tom onlam a ijodiy yondoshishni talab qiladigan Ii 
q o ’llaniladi. Kasbga yo’naltiruvchi fanni o 'q itish  uchun ushbu uslub 
tuzilgan, y a ’ni tavsiya qilinayotgan o ’quv dasturi talabalarda "m 
bo’yicha kim yo va kimyo am aliyotidan chuqur bilim berishga va kimj 
qiziqishni orttirishga o ’z hissasini qo’shishiga umid bildiramiz \ <■ 
m utaxassislarining tayyorlangan uslubiy qo'llanm aning ilk variyanti Im'JI 
m ulohazalarini mam nuniyat bilan qabul qilamiz.

K IM Y O D A N  T O ’G A R A K  M A S H G ’U L O T L A R IN I O ’TK V/l 
B O ’Y IC H A  USLUBIY T A V S IY A L A R  

'R o ’ziyev E.A., ‘M ustapayev  1.1., 'T u r g ’unov D.E., 2Eshon(|iilui
1 Samarqand davlat universiteti, 2SamDU 2-AL

K im yoda darsdan tashqari ishlar o ’quv-tarbiyaviy ishlarning 1111 
hisoblanadi. U ning mazmuni kimyo fanini o ’qitish bilan bevosita bi>( ' 
O ’tkazish formasi esa akadem ik litseyda ta ’lim olayotgan o ’quvchininj 
ularning qiziqishiga va xohishiga mos kelishi kerak.

Kim yo fanidan to ’garak ishlari darsdan tashqari ishlarning guriilii' 
kiradi. T o ’garak darslari qat’iy ixtiyoriylik tam oyillariga asoslan.uh 
a ’zolari dars m obaynida kimyo fani bo’yicha o ’z bilim larini to ’ldiri-.hUi' 
va tajribaviy tayyorgarlik darajalarini oshirishlari, murakkablashli' 
larni yechishni o ’rganishlari, kimyoviy bilim lam i to ’garakka qatnn- 
o ’quvchilar orasida targ’ibot qilishlari kerak.
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|iiiik il !i mustaqil ishning asosiy usuli quvidagilardan iborat bo'lishi

M hi iliniy-ommabop adabiyotlarni o ’qish.
,imk turli mavzulari bo’yicha referatlar tayyorlash.
-n lnnlangan mavzular bo’yicha o ’qituvchi bilan hamkorlikda 

Imliii o'tkazish.
t n t h  i is b o b -u s k u n a la r n i  k o n s t r u k s iy a l a s h  v a  m o d e l la s h t i r i s h  b o 'y i c h a  
i M il,it o l ib  b o r is h .

t m i i i H  turli  m a v z u la r i  b o ’y i c h a  d e v o r iy  n a s h r l a r  v a  g a z e ta la r  
IhIiiii tashk il  qi l ish .

Illscy laming kimyo fani chuqurlashtirilib o ’qitiladigan guruhlarida 
ilitn to 'garak darslarining muhim yo’nalishlari nazariy bilim 
il turli nazariy savol-javoblar vositasida o ’rgatishdan, tajribaviy 
ililulitn, kimyo laboratoriyalari va kabinetlari uchun to ’garak 

l«iliiibbusi bilan va o ’qituvchining maxsus ko’rsatmasi asosida zaruriy 
N in k i- il.il . priborlar hamda kichik hajmli uslubiy ko’rsatmalar 
7> lliornt bolib, to ’garak a’zolarining umumiy ham fikrlilik asosida 
«ImII tslti hisoblanadi.

1 Jpi 'liiilngi akademik Iitseylarda kimyodan to ’garak m ashg’ulotlari
i ii li.i ilatslar yo ’lga qo’yilgan.
uik lilscy talabalari uchun kimyodan to ’garak m ashg’ulotlarini 

h i Ii uslubiy qo’llanma tayyorlashdan asosiy maqsad ta ’lim 
(iihliiiu ko’rsatishdan iborat. Tanlangan m avzular akadem ik litsey- 
Jj litul.ir yo ’nalishidagi tarmoq ta ’lim standarti va chuqurlashtirilgan 

iliiMiirlaridagi kimyo y o ’nalishi uchun ta’lim standartlaridagi 
tcjalariga mos keladi. Q o’llanmani ta ’lim standarlariga mos 

m i  ■■nliii asosida tayyorladik, olimpiada masalalarini va to ’garak darsi 
N-H ■iiiK.in qiziqarli kimyodan tajribalarini Samarqand davlat universiteti 
.1  -Mil Icxnologiyalariga asoslangan 2-son akadem ik litseyining oliy 

■. In Lit i bilan hamkorlikda tanladik va o ’quv jarayonida shu litseyning 
fit i i>|nrlashtirib o ’qitiladigan guruhlaridan ikkinchi va uchinchi kurs

11 in 11 K>m to’garak darslarida sinab ko’rdik.
i quyidagi ketm a-ketlikda tuzishni rejalashtirdik: kirish, akademik 

ulmy I'inlar y o ’nalishidagi tarmoq ta ’lim standarti va chuqur- 
F Uni ii  o  quv dasturlarida keltirilgan namunaviy mavzular rejalari, 

’ulnr rejasiga asoslangan amaliy m ashg’ulotlar uchun ishchi o ’quv 
hpMtimnviy m avzular rejasiga asoslangan dasturlarning mazmuni,

■ II ir rcjasi asosidagi nazariy va amaliy m ashg’ulotlarning bayoni, 
•"■■iii’in kimyoning nazariy tushunchalarini va olim piada masala va

")*' ......... ' olgan amaliy m ashg’ulotlarni o ’z  ichiga olgan materallar,
i" (jurak darslarining barcha talabalarini ko ’proq jalb  qiladigan

• ■ bii'yicha o ’tkaziladigan tadbirlar va tajribalarni hamda kimyo
i i  'i ii ish. krossvordlar, boshqotirgichlar tuzish bo’yicha tanlangan 
' i lanidun to ’garak m ashg’ulotlarining laboratoriya ishlaridan
■ •.'■ihlvotlar ro ’yxati tashkil etadi.
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Q o’llanmaning asosiy m azm unini tashkil etuvchi kimyo olm 
qismidagi m asalalar m a'lum  m urakkablik va inantiqqa ega bo 'lib  hai Im 
oid o ’ntadan m asalalar kiritildi. Uning amaliy mashg’ulotlar q r .m  

namunaviy mavzular rejasida ko 'zda  tutilgan va Samarqand davlal imf 
qoshidagi axborot texnologiyalariga asoslangan 2-son akademik liht 
fanlar kafedrasining kimyo laboratoriyalarida mavjud bo’lgan reaktivlai ' 
uskunalardan foydalanishga m o'ljallangan laboratoriya ishlari kiritildi

Q o'llanm aning qiziqarli kim yo bo’yicha o ’tkaziladigan tadbirlai v u 
qismida namunaviy m avzular rejasida amaliy m ashg’ulotlar uchun alult 
ko’zda tutilm agan. Shuni hisobga olib qiziqarli kimyo bo’yicha o 'lln 
tadbirlar va tajribalarni mustaqil ravishda yetakchi o ’qituvchilar bilan k 
holda tanladik va ishchi rejada ajratilgan o ’quv soatiga mos qi/i<|.wll 
tajribalarini kiritdik.

C O P B U H O H H b l E  C B O M C T B A  K A P B O K C H J I b H O r O  K A  I H O I 
K E - 4  r i P H  P A B H O B E C H H  C  P A C T B O P A M H  3 J 1 E K T P O .  Ill I 

X .T.Tpo6oB, 3.A.A6aypaxMOHOB, ^.X.TypcyHOB. CaMl’N 
CopOUHOHHMC CBOHCTBa IIO.’lHX'ieKTpOJIHTOB UIHpOKO HCnOJII.lt 

TexHOJiorHH h  ox p an c  OKpyxcaKHneii cpeflbi, a n a  rjiyGoKoii ohhctkh |> 
XIjih to to ,  H T o 6 ti nojiHee Hcn0Jit30BaTb bo3mo>khocth noxiH i | 
He06x0flHM0 aeTantHoe H3yneHHe hx  <j)H3HKO-XHMHHecKHX cbohcth, urn 
cHCTeMax, ra e  h o h h t  naxojiHTca b KOHTaiae c pacTBopaMH ijum, 
b u c o k h x  KoimeHTpauHH. FI03T0M) b jiamioH paSoTe SbiJia H3yqena 
CBOHCTBa caa6oKHc;ioTHoro KaTHOHHTa KB-4. C ne.3Kio m y 'te n n a  copmi 
KaTHOHHTOM H +- (J)OpMe OblJTH npOBefleHbl 3KCIiepHMeHTbI c  pacTBopa MM 
riOJiyHeHbl, HTO H30TepMbI COpOHHH BOabI OZlHHaKOBbl flJIH Bcex HCCJIt'lll 
k h c jio t. n p n  H3yneHHH paBHOBecHH Ha cojreBbix (JiopMax KE-<I c 
npoGjie.Ma, CBsraaHHaa c rHap0JiH30M N a +, K + h nacTHHHo N H 4+ <ju>pM 

ripH  npOMblBaHHH KOJIOHKH BOflOH B pe3yabTaTe rHapOJ!H3a Hacll, I' 
CMKOCTCH nepeXO^HT H3 COJieBOH (J)OpMbI B Boflopoanyio. 3 to  npn 
3aBbimeHHio KOJTHHCCTBy c0p6Hp0BaHH0H sjieiopojiHTa.

B t o  w e  Bpc.MH H30TepMbi, n o jiy n a e M b ie  nnsi naipHCBOH n KajiHini 

OTHHHaiOTCfl OT H30HHCCTHHCCKHX. BepOHTHee BCero, 3TO paCXO>K;lClim i 

TeM, h t o  n p n  H3yneHHH paB H oaecH a H3onHecTHHecKHM m cto tio m  copm i 

conpoB o>K uaeT ca n iap ojiH 30M  HOHOo6MeHHbix r p y n n . TaKHM 06pa urn 

naeM bie paBH O B ecH bie aaH H bie cooTBeTCTByioT He m o h o h o h h o h  

s.neicrpoJiHTa, a cM ecH , c o c T o m u e H  H3 H3ynaeMOH h o h h o h  (JiopMbi. im 
(JlOpMbI H THapOKCHUa AailHOTO 3/ICMeHTa. CO BnaaeH H e HHCJieHHI.IX 

KOJiHHecTB sjieK TpojiH Ta a n a  K C 1, K O H  h K N O ? b CHCTe\ie n p n  it 
paBHOBecHa n a  K +- <}>opMe n03B0JisieT rosop H T b  06 o t c y t c t b h h  c o p 6 im n  
Ka^Hsi nojiH 3jieK TpojiH T O M . H e  o 6 n a p y > K e n a  c o iG i ih h  h  a a »  a p v r w x  s j i n 1 
B o 3 m o w h o , 3 t o  CB«3ano c  6 o jib m e R  k o .ih h c c tb o h  copouHefi bojji.i * 
TOM:To, HTO npH H H H a GojIblllHX 3HaHeHHH COpfiU'lH BOflbl CBH33Ha C I II l|
rio a T B e p x c aa io T  p e3 y jib T aT b i, n o n y n e H H b ie  H a aM M 0HHHH0ii h  .........................
K K -4 . E cjih npeanojio*HTb, hto  pa3JiHHHe b BeJiHHHHax copG um i mi 
OflHOHMeHHblX (j)OpM KapOOKCHJIbHbIX H CV.Tb(J)aTHMX HOHHTOB CBH I.Ill
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I lllitili aHccouKauHH ooMeHHbix rp y n n , jih6o c rnapo;iH30M, a b e ro  
imm vi h 3HaHeHMa oaHHaKOBbi, to no.ivMacrcH. hto n p n p o a a  hoho- 

•mimiI r p y n n w  He bjihkct n a  Be;inMiiny kojihhccibv copGnpoBaHnoH Boaw.
II. I'lipGUHH BOflbl CB33aHa TO.'IbKO C aKTHBHOCTbFO BOflbl BO BHeillHeM 
•(•*•. KOJIHHeCTBOM f l B B  H n p H p O flO H  IipO TH BO H O H a.

inV H K H H E  O B M E H H bIX  H P O H E C C O B  IIPO TEK A IO LH IIX  B 
tli t ' l l lAX n P H  O P O IU E H H H  M E T O flO M  H O H H O I O O HM EH A

*  l< \ | i ( i a n » B ,  O . T v p c v H O B ,  3 . A 6a y p a x i v i 0H 0B ,  X . T p o 6o B  . P . T y p c y n o B a

l lm id o jie e  pacnpocT paH eH H bie noHBbi o p o m a eM o fi 3 o h w  pecny6jiH K H

ii. i .hi cep o3eM w . B  cep03eM H 0M  n o a c e  cocpeaoTO H eH O  6 o j ie e  9 0 %  B cex  
!W\ noceBOB Y36eKHCTaHa h 6 o ; ie e  6 8 %  n a o u ta a H  o p o iu a ev io H  jevuiH .
I l*i*lltl.I HBJIHIOTCH Iipnpo;mb[M HOHOOOMCHHHKOM H 06jiaflaK3T nomOTHTejlb- 

UliunfinocTbio, nocaeaH aa HMeeT orpoMHoe 3HaneHHe jy ia  cejibCKoro 
i im. raK KaK norjjomeHHbie iio m b o h  B e m e c iB a  nocTeneHHO ycBaHBaioTca 
•IMMII BO BpeMSI HX pO C T a. CpC.lH t-.HUOB nOrjIOTHTejIbHOH CIIOCOOHOCTH

..... . iiy io  pojib  nrpaeT  <j)H3HKo-XHMHHecKaa h j ih  o6M eH n aa noraoT H T enbH aa
inn ii., KOTOpaa c o c to h t  b o 6MeHe KaTHOHOB n o rjio -m arom ero  KOMnjieKca 
Mil m iihohw  pacTBopa. B  noHBax oSMeHHoe nom om eH H e npoHcxoaHT npn  
H u m  luiajKHOCTH, BHeceHHH yaoSpenHH. n o ateM e h onycKaHHH rpyHTOBbix 

HjminriiHH h T .a . B  jiHTepaType OTcyTCTByeT a a im u e  no o 6MeHHbix 
!•«>  iioHBbi, h 0C06eHH0, no  o6mchv hohob  C a +2- M g +2- N a f b noHBax 
“ iiimi YiGeKHCiaHa. Il03T0My m u CTaBHUH cboch ne.ibio H3yHHTb paBHO- 

MliMilia HOHOB B n04Be n p H  pa3JWMHOM COOTHOUieHHH 3THX HOHOB B

PtM ccK y noH Bbi ( = 2 0 r )  r io c /ie  ocBoSoH caeH HH  o t  Kap6oHaTOB u a c w m a a H  

" i n inpH CTblx c o a e K  ( C a C l2+ M g C l2) npH  pa3JTHHH0M cooT H om eH H H  n a p  

hi t l  1 :1 , 7 :3 ) .  n o n io m e H H b ie  KarHOHbi BbiTecHHJiH 1h . pacT B opoM  

| |  M p iK ciH T biB ajiH  KOHCTaHTy o 6 M eH a H c n o ;ib 3 y a  4>opM yay  H m c o ab C K o ro . 
H*iiimi.lOBaHHH pa36aB JieH H bix  p acT B opoB  a n a  ^ B y x B a jie in i ib ix  KaTHOHOB 

i|m p M y jia  H n K o ab C K o ro  npH M eT c a e a y io m H H  BHa:

I k iiiic  ruHTa o 6 m c h h o h  a a c o p o u H H , X , X 2-  k o jih h c c t b o  n o ra o m e H H b ix  
' »  mi  iK B /1 0 0 r  noH B bi, C i C 2 -  paBH O BecH bie K O H u ein p au H H  KaTHOHOB

I f f  'i i -n .ip w  BeaHHHHbi, H eo 6 x o aH M b ie  a a a  m .m e c jie u H e  KOHCTaHTbi 

m u o p 6 n H H  o n p e a e j ia j iH  3K cnepH M eH T aabH o X j h  X 2 -  n p n  a H a a m e  

mu iii.rrecHHTeaeH, a  C i h  C 2 -H 3  cooTnouieHHe K O H u e n rp a u n H  b 
....... m pacTBope.

Il-" onpcaeaeH H a KOHCTaHTbi C a - M g  6 whh BwnojmeHbi cepH H  
P 'liii.iv  DiibiTOB, pe'iyjibTaTW HeK0T0pwx npHBeaeHW b T a S a n q e - 1.
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OoMeHHoe nomomeHHe Ca h Mg iiohboH H3 pacTBopoB Ca( I. ■

PaBHOBecna«
KOHUeHTpaUHfl

Mr-3KB'J1

-M g

KO-'IHHeCTBO KaTHOHOB, 
[lepeiiieam nx b pacTBop 

BbiTecHHTejJb, Mr-3KB/100 r  
nOHBbl

Xca
0,476
2.138
4.825

X:Mg

3,458
1,666
0,254

Xc.
+Xm„
3,934
3,804
5,079

Xr

X,•Mg

0.138
1.283

18.996

I *

Q .

J ) , l l l

_U )(H I

9,000
H 3 s t o h  Ta6.THiu>i BHflHo, h t o  KOHCTaHTa o 6 M e n a  Ca-M g 6 o jii.h u  

C jie fl0 B aT e jib H 0 , h o h u  KajibUHH jiy H iu e  n o n ro m a io T C H  noHBoft, HeM mu 
B  3 to m  m o h ch o  y 6 e a H T b c a  T aioK e paccM aT p H B as n o r jro m e H H e  K a j iu n n  

H3 pacTBopa CaCl2+M gCl2 b k o to p o m  c o o th o i i i c h h s i  nap K aTH onoii 

1:1. AHajiH3Hpya p a cT B o p  BbiTecHHTejib Mbi o6Hapy>KHJiH, h t o  iiiii 

KaTHOHOB KajibUHH 6o.ibui., HeM nonomeHHbix Mg2\  flanee aji>i 
KOJIHHeCTBeHHbIX 33KOHOMepHOCTeH H0H006MeHH0 H COp6UHCll I 

npoB oaH jT H  o n b iT b i, pe3 y .ib T aT b i H eK O Topbix n p H B e a e n b i b T a 6 jin u e -2 .

Q 6M eHHoe norjiom eHHe Ca h  N a noHBon H3 pacTBopoB CaCI; * N il
PaBHOBecHaa
KOHLieHTpaUHfl
m t / j i

K O jT H H C C T B O  KaTHOHOB, 

n e p e m e a u iH X  b pacTBop 
BblTeCHHTejIb, Mr-3KB/jl

Cs a

X Na \

Xca

CCa

Cr. C n» Xca XN, X cj ■’■Xnb

1 9 1,476 0.854 2.327 21.070 0.855
I 1 3.463 0.423 3.886 20.306 0.588
7 3 4,650 0.210 4.770 9.050 0.500

H3 STOfi TaG.HHUbl BHflHO, HTO K » l ,  CJlCAOBaTCJIbHO KaTHOIII.I 
cop6npyK)Tca Ha MHoro nyniue, HeM KaTHOHbi HarpHa.

n PH Hcn0..b30BaHHH pa36aBjieHHbix pacTBopoB ansi oaHo-aByx ua 
KaTHOHOB (Cg "-Na*; M g2+- N a+) (JiopMyjia HnKOJibCKoro npHMeT i |  
b h ^ :

v - Xl '2f i  [*L
x  c '1'2 Xl ^  c,

ra e  X |t X2- KOJiHHecTBO norJiomeHHbix KaTHOHOB, Mr-3KB/100r noHiii.i 
KOHueHTpauH» h ohob  b pacTBope, t-3kb/ji.

n o  3Tofi 4)opMyJie 6bijiH p a c c n b iT a n b i KOHCTaHTbi o6MeHa Ca-Na i i ! 
noiiynenHbie HaMH aaHHbie no copSuHOHHOH cn0C06H0CTh Ca, 
cooTBeTCTByKJT .THTcpaTvpHbiMH aaHHbiMH, nojiyneHHbie ansi a p y r i i x  nci'in
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B p M t O M  \  T O C  R A FIK  I SI I DA ZAY TUN  MOV I Y O G ’
K JSLO TA LA RI T A R K IB IM  O ’R G A N ISH  

I M .Krgasliev, I.SIi.E rgasliev, M .Ism atullayeva.
SamDU

i ishlab chiqarilish hajmiga, istemol qilinishi hissasiga ko ’ra, 
> 1111ik darajasiga ko’ra yetakchi o ’rinda turadi. Zaytun daraxti ko 'p  

■hlik lu lib. O 'rta yer dengizi atrofida, yaqin sharq, janubiy Amerika, 
III" • inn mamlakatlarida o ’sadi. Keyingi yillarda mam lakatim izga 
ilili kclmadigan zaytun moyi o ’rniga Surxondaryo viloyatida o ’nlab 

M ilniil.i o 'stirila  boshlagan zaytunzorlardagi zaytundan olinadigan 
Nl«l< > liiqarish yo ’lga qo’yilmoqda.

| i.ilinli /aytun moyi yog’ kislotalari tarkibini o ’rganish dolzarb 
i  hisoblanadi. Y og’ kislotalarni tarkibini o ’rganishda gazoxromato- 

narali usul sifatida keng qo’llaniladi.
' .1 moyi yog ' kislotalari tarkibini gazoxram atografik ajratish uchun 
U um  mctil efirlari holiga o ’tkaziladi. Buning uchun tegishli moylar 
■Mi (I.'-0.4 gramdan olinib, 20 ml metanolda eritildi; key in uning ustiga 

.jd qo’shildi va aralashm a 2 soat davomida suv hamm omida 
I  llnail bo 'lgan aralashm a 10 ml poliefiri qo ’shilib, yog’ kislotalarining 

mi i-kstraksiya qilindi, ekstrakt natriy sulfat yordam ida quritildi, 
■iii\ nasosi yordam ida ekstrakt haydaldi. O lingan metil efirlar 

Bi u< ksan ckstrakti holida gazoxrom atik analiz uchun ishlatildi. 
t “ ii moyi yog’ kislotalari metil efirlarini gazoxrom atografik ajratish va 
ir  Mtliisli uchun alanga ionlovchi detektor bilan jihozlangan ‘’Svet-100” 
B  ntiiilcli gaz xrom atografidan foydalanildi. Ichiga 0,25 mm o ’lchamli 

i iiiiin.iini) AW ga shimdirilgan 5 % li lestosil harakatsiz fazaga to’ldirilgan 
ill tn (1,(14 m.li shisha kolonka ishlatildi.
Aitnli/m amalga oshirishni maqbul sharoitlarini aniqlash m aqsadida harorat 

i turli qiym atlarida tajribalar o’tkazildi va quyidagi sharoitlar

■ I.... I nisi/, gaz tashuvchi-azot sarfi 25 ml/min, kolonka termostati harorati
k / l u tk i c h  harorati 230°C, havo-vodorod nisbati 10:1, yuboriluvchi 

II H P  I 2-3 mkl.
> *>H kislotalar metil efirlarining sifat tahlili “guvohlar”, ushlanish katta- 

tIn ill va sorbailam ing fizik-kimyoviy tavsiflari orasidagi bog’liqliklar 
uktur-guruh tashkil etuvchilar usullaridan foydalanib, m iqdor analizi

C*iinuiin natijalami ko’rsatishicha zaytun moyi tarkibida to ’yinm agan yog’

E iiiiqdori ko’p, ya’ni 80-85% atrofida bo ’lib, olein kislota miqdori 
l«ili/ o ’simliklari moyiga nisbatan qariyib ikki marta ko’p, linol 

qari, ib ikki marta kam ekanligi m a’lum bo’ldi. •
/  i Inn moyi tarkibida olein kislota miqdori 70,3% , linol kislotaniki 15,2%

1 1.ii ekan. Undagi palmitin kislota miqdorini ham ancha yuqoriligi 
■ H  «i.-avordir (7,1% ). Yuqoridagi ko’rsatkichlar zaytun moyini foydali 

'•  . i i.ibab bo’luvchi asosiy om illardan biri ekanligini ko ’rsatish mumkin.

......... ..lashtirish usulida am alga oshirildi.
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K11ML <1>AHI1HI1 V iJ I A l in  HIMTIU/IA MA I KM V III 
t >  B y n i i A J i A F H i i i i r  y p n i i

X .T po6oB, M .3prauieB .
Cciujjy

B h 3 K yn  c o H n a rw  o J iH M iiH a a a jra p aa rH , KHpHiu T e cT jiap n  m  
M aca jian ap H H  1 9 9 3  a aH  \0 3 n p rM  B aK T rana 6 y jira iu ia p H H H  m u i i m .i 

3t v b h h  T ym yH M ajiap  o n a a n  6oHHraHJTHK aapa>KacHHH T axjtH .i kh 

n n j i r a  y aap H H  6 y  c o x a a a r n  6 o h h 6  6 o p m u  t c h jic h u h h c h  aai<4  

K)'3aTHjiM OKaa. 1 9 9 3 -2 0 0 4  f iH a a a p  M oG afiH H aa 6 a p 4 a  T e n  m 
Maca jia jia p H H  2 0 - 5 0 %  h  MaTCMaTHK Ma3MyH GHJian 6oH H T H .iran  n 

f i n a a a p a a  y a ap H H  6 5 - 8 0 %  h lu y H a a n  M a 3 \ty n ra  s r a  xncoG aaH M oK . m 

afiTHaraH n a T H w a a a p  v k h t h u j t h 3h m h h h  pe<J)op.M acHra m o c  oy 
4>aHHHHHr M aT eM aTH K ajrauiyB H ra o a H 6  Ke.’iMOKaa. M n c o a  chcJm i  

HHJi a a p a a  X a.riK apo  " M e n a c a e e B ”  o a H M iiH a a a c n a a  k h m c  (j)aim  i m 

M a c a a a a a p H a a H  6 h p h h h  T a x a n j i  KHaaHK.

M acajia: C yB  Ba 3TH a cnnpTH xap K aH aan  H H c6 a x a a  ap ajiun  
k h h . X o c h ji 6 y a ra H  ap a jiau iM aH H H r x a * M H  cyB  Ba c n n p T  

iiH rH H aH CH aaH  (fiapK K n a a a « .  B yH H H r c a 6 a 6 H  M o a e K y a a a a p  op.w ii 

Ta t c H p  K yH H anp . U ly H aaH  K ejin 6  HHKKaH x o a a a :

1. X a * M  >KHxaTaaH 4 0 %  6J?araH  3 T n a  cnH pTH H H H r l,(Mlii * 
c h h h  T a f ie p a a iu  y n y n  n a n n a  x a * M  c n n p T  o j ih u i  K epaK ? X o c h j i  i 

MaHHHT 3HHJIHTH p cn= 0 ,7 8 9  r/MJI , CyBHHHr 3HHJIHTH 1 r/MJI.

2 . K y iiH a a rH  p a c w a a  c y B -c n n p T  CHCTeMacHHHHr (J)a3aBHn ; iik 

KeaTHpwaraH.

T a P K n 6_______________________  0 %  H 2 °
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I m i ,  i i |n i iM a  rapKHOH >KOH.ria m T » p n n a jiH . I c o x a j ja  x a p  HKKana 

t  i i |i .u .i;ia  o y i a a K .  II c o x a a a  3 c a  6 y r  Ba cvk> k  <})a3a/iap
O V ........ . Ill coxajia (JiaKaT 6 y r  <j>a3a GyjiaflH. flHarpaMMaaaiH

imii iL-Miieparvpa.'iap;ia cyiOK Ba 6 y r  (J)aia:iap o p ucm jarn  
n» i i . A rap  C2 TapKn6jin spHTMa KH3.aHpH.nca, T| TeMne- 
Ht kiii lit) C’( TapKH6jiH Gyr \o c h ji  6y:iaaH Ba C2 TapKH6ra 3ra 
lilt M I ' S  HH. KH3aHpHILI H3BOM JTTHpHJiea. 6yrHHHr TapKH6H

if tut ink uipK H O H ra n ap aG  HHTHjiajiH (H H 3M aaarH  -> 6 e n r n c n ) .  T 2 
(I nyK T a) cyro iy iH K  C| T a p ic n 6 ra  s r a  6 y jia jiH , G y r s e a  C3 

n v  i i iM T 3 T e M iie p aT y p a jia  (F  n y ic ia )  cyioiuiHKHHHr aeap.iu 
« in •.'in G y r ra  an .ia H a n H .

»Hi>i 11 ipHTM aHHHr KaHHauj w apaeH H H H H r G ouiH /ia  K a n s a n  

tin mi G y jian H ?  C2 T ap K n 6 :in  G y r x o c h j i  k h j ih iu  y< iyn  KaHflaft 

i i i* ipirfM aH H  KH 3aH pH iu K epaK ?

■ i'iu . iiG G o p H iH  y n y H  M acca  > K nxaraaH  4 0%  j ih  s t h j i  c i iH p in  

h i  i MiiiiH \ a H f la r a im a  cyiOK <j)a 'iaH H1,r Maccacn K a n ^ a ii K H H M aira  
mu n 11 u p a .ia m w a a a i  h  cyiO K  (j> a3a;ia rn  Ba ra 3  (J ia saaa rH  cnH pT H H H r 

m i n i m i  O H jiran  x o j i f la  cyfOK Ba 6 y r  (Jia3aflarH  KOM noHeHTJiapHH 

m i M ico G jia iu  c[)opw \ jiacHHH K ejiTHpH6 H H R ap m ir. 40 %  jih  
.un i M iR aa iu  ftyjiH G h jw h  508 mji s p m M a a a n  H en a  r p  x o c h j t

.......in 4 0 %  3thji cnHpTH Ba 6 0 %  cyB 6yjiraH apaiauiMa apMH
Oj i .‘iiii lu ia jiH . K ,o;iraH  s p u T M a ra  x a p  x h j i  M H icu o p a a rn  a ac T Jia6 K n  
i i h i i  h i  i HHa apM H KOJiryHHa G yrjiaTH jrcw H . B y H H H r HaTH>KacH,aa 

.iiG h  KaHjjafi y 3 ra p a a H ?  I lIy H ^ a R  aM ajiHH o n p  H e n a  M apT a 

111"u jih  3TaHOJi spHTM acHHH o j ih u i  M y m k h h m h ?  ttp M H raw a
■ ti/ia  Gyrna cn n p T H H H r M acca y j iy iu n  cytO K  <J>a3ara HHcGaTaH 

M ;icf> \HCo6jiaHr( MocKBa-2011).
Im  I . A r a p  x mji cyB  Ba y  mji c i i n p r  ojihhah a e 6  xHCoGnaHca, y  

f i n n a n  spH TM aH H H r x a* M H :

~~g0g ^ y~ — 1000m.i r a  T eH r 6 y jia a H .

t.iAM HH y jiy u iH  3 c a  -—- -  0 ,4 r a  T eH r 6 y jia n H . B y re H iv iaM a jiap

■ 'iiuica,

I " o s T T '  =  1000I ’ '=> x=620 Ba y=413 kcjih6 HHicaan.
- ? - =  0 ,4x+y

u m.i cyB Ba 413 mji cnnpT ojihui KepaK.
MiapTHra acocaH Ci TapKnGjiH spHTMa 6 y rjiaT H Jic a , C 3 TapKHOJiH 

in iiyjia;iH. TeMnepaTypa T 3ra reHi GyjiraH Banma 6yFHHiir TapKHOH 
i m i i  G^jiaziH .

ii'iiuinjiapaan OHpHHHnr Macca yjiyuiH x  ae6 GejinuiaHanH. B y r  

i i.ipkhGhhh ,'l ae6. cyro:; 4>a3aHH sea L  ae6 Ka6yjr KHJiHHaan. 
>..i iiyi (Jia3ajiapHHHr Macca yjiyuuiapn TeHr Ba moc paBHiuaa W cyloK

1 •  - knMiioHeHTHHHr aacTJia6KH MHnaopn yHHHr xap HKKajia (J>a3ajiarH
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M HKaopH HHrHHUHCHra T eH r S y jia a H  Ba v h h  K >..H ,garHH a H(|><..............

X=W c*L+W6yr*D=W c*L + (l-W g)*d.

6y  T eH rn a M aaaH  Wc = W6vi — —  k c j th o  MHKanH.
if—I ? d—i

Wr d - x
— =  —  6yjiaaH.

O x iip rH  T aeH rnaM aH H H r TOMOHHflarH c y p a T  Ba M axpan<jiii|i nt 

Xo.'iaT flH a rp a M M a n a p H a a rH  p H H ar x ,o n a a c n  6H J7flH paaH . B ep n  i 
m a p T H ra  a c o c a H , 1 = 2 6 ; x = 4 0 ;  g = 5 0 ;

5 0 - 4 0
<c* = ~50-^26 ~ m'  = 42  *

4 . X a f if la iu  HcapaeHH.ua o c o h  ynyB H aH  KOMnoHeHT c n H p in n n  

cyioKJTHKKa KaMaHHQ. 6y r .u a  s e a  K y n a n  16 6o p a .n n . U lyH H iu  

M HKflOpaa CITHpT OJIHHaflH, 6yF  (J)a3a fiH rH 6 OJIHHaflH. Y h h i i i  m 

W K opH flarH  nvH K T ra  a c o c a H  X H co6u a H a jH  Ba 6y  k h h m b t  W6y, 
6y jia a H .

5 . d -  cnHpTHHHr 6 y ra a rn  Macca y j iy u m :  I- criHpTHHHr cy toK jn ih  i« 

y j iy iu n :  m  -  yM yM Hfi M acca : — cn n p T H H H r aacT jiaG K H  3pHTMa.i<l( 
V JiyuiH .

( y  =  * = / . 9  

) m  m  

l l d + ~2 l = ml°
6y  TenrnaM anap CHCTeMacHaaH I =  Ke:in6 HHicajiH.

3 p H T M a ra  h h t h  aacT jiao K H  M o n a a  K yuiH Jica,

II Iy H fla fi x n c o 6jiaii]H H  2  M apT a a a c r j i a 6KH M o a g a  K y im j i r a n a a  xm<-<4^ 

=  +  -y -  Ba x a K a 3 0 , i -  M apT a c n n p T  K y u iH J ira n a a  xw coG jiaH ca

2  1 + x 
li * = / ( - ; *  Ir, 

l.x = -§  + 6 y j i a a n .  6 y H a aH

/ «• x 1 + 1 .9  
'  = l v a T  = 0,4~2^T9  = 0,305

X y .i o c a  KHJiHHca, 3 0 %  jih  sp H T M a a a n  n a c T  K O H L iem paum  n 

3pHTMaCH OJ7H1U MyMKHH 3KaH.

B y  M acan aH H H r eHHMHflaH iu v h h  x y j io c a  k h j ih iu  m v m k h h k h , w 

MacananapHH eHHiii.ua MaTeMaTHKa, (J)H3HKa (jiaHJiapHra rasHMOK »n 
MyBO(j)HKZiHp. LLIyjiapHH X H C o6ra  0 J iraH .ua  P ecny6 jiH K aM H 3 O j ih h  y KV« m 

“ K h m 5 ”  fly H ajiH U iJ iap H ra  KHpHiu TecT CH HO B jiapH ra M aTeM aTHKa 4>aiiin><< 
TH jiraH JiH rH  6 y  c o x a n a r n  h h c o 6 h , h u i  a e 6  o a x o j i a i u r a  a p 3 H H ^ n .
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I M ' i l i i M I  I I’ l I K  B O r J I A H H M I M M H I  IC M M f./lA  11 S ? P H H

H . B p r a u i e B 1, A .K a M o jio B a "
(VfM ('auapKciHd niyMCiHit 2coh y.\ty.\tnun,niM MUKmaoa

• it |n  .ik U H M jiap ^ a  H U iT H poK  3 T y b h h  M O iw a n a p  o p a c H j ia r H  y j a p o  

h in  tM iiii l i ip im  x n c o 6 j i a u ] H H  a c o c j i a 6  6 e p a n H r a H  re p M H H Jia p . k o h } h  

| l  i t t u iM i t iu  c T e x H O M e rp H H  a e 6  a i i r a j i a j i H .  K h m S  (J ianH flaH  e 3 H ji r a n  

t tt i -  t u r n u p  Ba n y j u i a H M a ^ a p a a  C T exH O M eTpH K  M y H o c a 6 a T J ia p  , 

ln» > ii n |i ( |)n n H e H T jia p , c T e x H O M e ip H K  K O H V H jiap a e r a H  T y iu y H M ajiap H H  

I   MyMKHH.

"I- i |) i ih iih  acocHHCH L L I.P H x re p  ( 1 7 6 2 - 1 8 0 7 )  x ^ c o S jia H a jjH . y  17 9 3  
*•-»>t..vu-1 pMHdH GonuiaHHLUH Ba KHMeBHH 3jieMeHTJiapHH yjinauj yHyH” 

h iiiiii >ion 3 T T H p ra n . EyH.ua y KHMeBHft s j ie M e im ia p  ^ 3 a p o  s h h k  
l l i  im .m pjiam aaH  f l to  Tai.KH,aJiaraH. PHXTepuH KypcaTHiiiHra CTexHO- 
i'“ 'l»nii uicMeHTjiapHH y:iwam  caHbaTHflHp. CrexHOMeTpHH cy3HHHHr 

i n i '  mn 'V i c x h h "  c ^ 3 n j ia H  oJiH H raH  6 y n n 6 , 6y x.o;i,ua a jreM em r M a tH o c H a a
m m .........  Cv3HHHr h k k h h h h  “ Mepa”  h i.h h  yjmaMH Mai>HOCH,ga KejiTH-

IpiiMur aTOM Ba MOJieKyjiap Ty3HJiiiuiH, BajieHTjiHK, aTOMJiap- 
■ i i i  m m  peaK U H H Jiapaa c a m i a i w o  k o ;ih h h ii ih  crexH OM eTpH H  a c o c n

i .in

■ i i r  i| mn acocnapHHH yMyMTatjiHM, aKaflCMHK jiHuefi Ba Kac6-xynap
........... . y p ra T H iu .u a  m \ . \ h m  m h k u o p h h  Baw ^a cmjiamaa (jiopM y-

I ft.lM  M ii;u ta  TapK H 6nH H  T o r iH m , KHMeBHft * a p a e H J ia p i iH  k h m £ b h H  peaK - 
#|i uM itua  e3H iu , y jiapH H H r T eH m aM ajiapH H H  Ty3Hiu Ba y jiap  a c o c H a a  
i i<i|uni aM a jira  oiuHpHUJJiapHH K y p c a iH iu  MyMKHH. A H a  uiyHflafi

............... ... CTexHOM eTpHH K V juiaH H^aflH .
......... icnrjiaM ajiapH H H  T y3H iuiia o a a n f i  KyHHKManapra 3 r a  6 y ^ ra n

»•* i miafiajiap xaM 6wp KaTop thuhk xarajiHKjiapra ftyji KyaflHJiap. 
i i i i | mi J^japo 6ofjihk 6/JiMaraH peaKUHH TeHrjiaMajiapHHH k v m i h d  T eH r- 
im mvmkhii 3Mac aeraH KOHflara aMaji KHj]Mac:iHKaaH Kejw6 HHKaziH.

AN mH i i i k  KaJiHHHHHr o K c a j i a T  Ba ( j i T o p n a  Ty3JiapH  3 p H T M a j i a p n  ap a jia m - 
r  I i l |  III II MHICaOpaa KaJlUHH X J l O p H i l  3pHTMaCH K y L U H ^ C a ,  KyHHflarH  h k k h

...... .iwajira ouiaziH:
C a C I2+ K 7 C 20 4 = C a C 20 4 l + 2 K C l  

C a C l2+ 2KF= CaF2J +2KC1
11 iiknajia peaKUHsi T eH TJiaM aJiapK H H  K yuinG  e3H iu  M a K c a a ra  MyBo<j)HKaeK 

1 w i h  iii ikapaeH 1:2 MHKflopHfi HHCoaT/ia 6opaeTraH,geK TyrojiaflH:
C a C l2+  K 2C 20 4+ 2 K F =  C a 2C 20 4l + C a F 2|+ 4 K C I  

HI 11KI 1 rjia  3 c a  a a c iJ ia o K H  a p a J ia u jM a a a r n  Ka^wfl Ty3JiapH  TapKH6H T y p j in n a  
.iimfijiH H yK M aaarH  T y 3J i a p  H H c6aTH  x,ap x h j i  6y jiH iiiH  MyMKHH. 

r n| Mi  G o i j ih k  6 y ^ M a ra H  h k k h  p e a K im n  >K apaeH H fla K^uiHM Ha M ozw a 
• m u  m i  f i e p r a m ia  xaM  tiuraHnu  K ypH H H iujja  y M V M jia iin H p m ii xaTOJiHKKa

♦ • uni M a c a jia H , B o a o p o a  nep o K C H a 6 n p  -aKTHHHr y 3 H iia  xaM  ko jihh
■  uin i 1 O n^aH  O K C H fl^anaaH  , y3H cyB  Ba K H C Jio p o ^ ra  n a p n a n a H a a H : 

2 K M n 0 4 + H 20 2+ 3 H 2S 0 4 - M n S 0 4 + 5 0 2+ 8 H 20 + K 2S 0 4  
2 H 20 2= 0 2+ 2 H 20  

1 ■ iii uhh reH rriaM acH  yM yM Jiau iT H p H .a ca
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2K M n04-7H 20 2+3H 2S 04=2M nS04+ 6 0 2+K2SC V  lu lu ,I  
xaTora fiyji Kj.'MHJiann, hi.hh 2 Ta MnCV hohhh c r ra  MOJieKvjia 11 ■ ■
o.TManflH. Vmfiy TcuniaMa MaTeMaTHK /KHx.ar.aaH T^rpn xhcoGjki..

KynH H M a Gockhhjih peaKUHa TeH rjiavajiapnH yMyMHH mi mi 
J in ex z ia  Kyn K yjuiaiiH .najiH . B y \o jt  p eaK u n acH H H  op a jiH K  M a \c \  m i i 
Mab.WMOT 6 e p a  o jiM aft.au . M ac a J ia H , 0pT0<j)0C(j>aT KH cjioTaiiH  ;
3Hr Kyn M HKaopaa flH r«apo(J)oc(})aT h o h h h  l l 2P 0 4‘ 6 h p h h h h  ( h u h  
Gyjiaan:

H 3P 0 4 < -H 2P 0 4 + H +
)K apaeH H H H r yMyMjiauiTHpnjiraH TenrJia.\iacH,aa 6 y  h o h  yM\ m m | 

H 3P 0 4 '- P 0 43'+ 3 H +
lilyH H uraeK , anccouHJiaHHUJHHHr h k k h h h h  6ocKHHHja xocmji 6y.i.........
h o h h  x,aM KypHHMaH.gH. LLIy cao a6jiH KynHHjiHK yKy BKHJiap II I1' 
UHfljiaHHuiHija (}>aKaT P O 43" h o h h  \o c h ji  6v ia a n  a e 6 yHJiafiaH Ba nop u 
KaHaafi \o c h ji  GyjiHuiHHH TymyHHuiMaHflHJiap.

CTexHOMeTpnara a o n p  MyaMMOJiapaan 6 h p h  khmSbhh >ki 

TyuiyHHacH bHJiaH 6ofjih k jih p . By MyaMMO afiHHKca K H cnoT ajiap  mh 
6opaanraH  OKCHajiaHHiu-KaftTapHJiHHi peaKUHajiapw wapaeHHaa K yum ii 
MacaJiaH:

K2Cr20 7+6Kj+7H2S 0 4— Cr2(S04)3+3 J2+7H 20 + 4 K 2S () ,
B y  peaKUHHHH OKCHaiiaHHiii-KaHrapHJiHin pcaKUHhch nyKjaH Ha3apn 1 m |

n 'j - n ( K /)

z ic6  e3Hiu mvmkhh 6 y j ic a ,  K H C JioT a-acocjiH  nyKiaH HajapnnaH
n ^ K 2C r20 7  ̂ =  n(^H2SO^j a e 6  e3HJi;i in | 

U lyHaafi khjihG, 6 H ira  MoaaaHHHF y3H 6wp peaKUHanHHr y3ii;i 1 
3KBHBa.ieHT HaMOCH KHJia OilELHH. LUvHH Kafia 3THI1I KCpaKKH. lOKOpHJI II ■ | 
4>aKaT KaHTapybmh KjBa KHCJiOTa H 2S 0 4 h h h t  SnpraJiHKaarH huitii|imi 
6o p a  o jraan .

l O K o p n a a  K e jm ip H Jira H J ia p a aH  xypH H H 6 T y p n 6 aH K H , crexH O M ci 
HHUI/iapHH KHMeBMH 6HJWMJiapHH y3JiaUITHpHUJ CaMapaflOpjIHrKHH O lH I ld  

ypHH HH\OHT,na K attaanp.

P E D A G O G IK  T E X N O L O G IY A L A R N IN G  O 'Q U V  JA R A Y O M I) \<|
I.M .E rgashev , X .T .T robov .

SamDU

T a ’lim ning  sam arad o rlig in i o sh irish  shaxsn ing  ta ’lim  m arkazida 
v a  y o sh la rn in g  m ustaq il b ilim  o lish larin i ta ’m in lash  uchun , ta ’lim  mui. 
yaxsh i tay y o rg arlik  k o ’rgan  va  o ’z sohasidag i b ilim larin i m ustahkam  u 
tashqari zam o n av iy  p ed ag o g ik  texno log iyalarin i va  in terfao l usullarini In' 
u lard an  o ’q is1' v a  ta rb iy av iy  m ash g ’u lotlarn i tashk il e tis fr’a foydalanish  i|ni4 
b ilad ig an  o ’q u v ch ila r kerak .

P ed ag o g ik  tex n o lo g iy a-b u  ta ’lim  shak llarin i jad a lla sh tirish  v, 
k o ’z lagan  o ’q itish  v a  b ilim larin i o ’z lash tirishn ing  barcha  jaravonlarim  
inson  o m illa rid an , u la rn in g  b irgalikdag i harakatlari v o sitas id a  yaratish , t.uli 
v a  b e lg ilash n in g  izchil m etod id ir. M a ’lum ki, p ed agog ik  tex n o lo g iy a  ta ’limi
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limn In Ihalanib. jam iyatda shaxs shakllanish jarayoni maqsadini 
Ii In 'lm ula shaxs livojlanishiga mos holda ma lum pedagogik tizim 
ll' Im ti/.imga uzluksiz ravishda jam iyatning ijtimoiy-iqtisodiv 

■ i H i . i l . u i  la 'sir ko'rsatadi va ta’lim-tarbiya mazmun-mohiyati umumiy 
iimiili. lakomillashib boradi. Pedagogik tizimni jam iyat o ’zgarib 

•iiilifibli yangilash zarurligi talab etiladi. "K adrlar tayyorlash milliy 
lim luiliiya maqsadini yangi y o na lishga  burdi: ” ... o ’tmishdagi 
«« , lid in to 'la  xalos etish, rivojlangan demokratik davlatlar darajasida 
n«ii\ va axloqiv talablarga javob beradigan yuqori malakali kadrlar 

ilrh belgilangan ekan, demak, hozirgi kunda pedogogik 
Hi ma/.muni, ta ’lim -tarbivaning maqsadi, pedagogik jarayonning 

its i hutunlay yangilanishi shart. A n’anaviy o ’qitish usullaridan 
Ipngan holda ilg’or pedtexnologiyalar asosida o ’qitish zamon 

» lim li/im m i isloh qilishning asosiy maqsadi o ’quvchilarning mustaqil 
iillarini shakllantirishdan, zamonaviy informatsion vositalaridan 

sii n ' /  bilimlarini har qanday muammoni yechishga qo’llay olishlariga 
llxual

■ihlab ehiqishni talab etadigan va ta ’lim jarayonining ajralmas 
lunili Imrayotgan unga mutaxassis xodimlari shaxsini rivojlantirishning 

'isijutlarini joriy etadigan yangi texnikaviy multimediya- tasvirli, 
audiovisual, masofaviy o ’qitish visitalari kirib kelganki, ular yangi 

M iolog iyalarn i  real voqelikka aylantiradi. Bundan ko’rinib turibdiki, 
Ik u-xnologiyalarni turli sohalarda ham boshqa texnologiyalar bilan bir 

xususiyatlari jihatidn metodlari, usullari, uslublari vositalariga ega
• ■ vnngi mavzuga oid materiallari bilan birgalikda ish ko ’rilishi talab

l-ili|{i pulugogik texnologiya inson ongini shakllantirish, talabalarni ilmiy 
Ii IImii qurollantirish jarayonida murakkab tarzdagi pedagogik jarayonini 

H I.in boshqa texnologiyalardan farqlanadi. Pedagogik texnologiyalar
i Hr .publikamiz ta ’lim -tarbiya tizim ida ham tub o ’zgarishlar yuz berdi. 
Inn larbiya shakllari va vositalarini yangicha m etodlar bo’yicha 

li.iicha fanlar qatori turli sohadagi fanlar mazm uniga kiritish uchun 
iiminlar, muammoli simvollar, OTKI usulidagi topshiriqlar tayyorlash, 

llflniini takom illashtirish, modellarini masofaviy o ’qitish tizimi asosida
i lo 'g 'ri ko’rsatish orqali shaxsda kasbiy sifatlarni shakllantirish nazarda 

ming m a’naviy fazilatlarini o ’zlashtirishga yo’naltirilgan topshiriqlar 
ih chiqish, ta 'lim ning natijasi va yangi pedagogik texnologiyalar

ii ll.i/ilgan  m ashg’ulotlar natijasida talabalam ing o ’zlashtirish darajasini 
til.uni ob ’yektiv baholash tizimini rivojlantirish muhim vazifadir.

AI AP XABOJIA H A H r -FV B O P BYJIMACA... .
MaMa/KOHOB C., T ^paSocB  A.

HomJIY

y n .  * ) M K H ,  TaOHaTHHHr 3H r MyX,HM TapKMGHH KHCMJiapHflaH 6 n p H  aTMOC())epa 
f e n  ('Vmifi, y  THpHK opraH H 3M H H H r m nauiM  y n y H  a c y a a  xaM  3 a p y p flH p .

•> i | ' i | ' . i  x aB o c H H H  a c o c a n  ra6 H H fi O M H JiJiap  Ba h h c o h  4>aojiHSTHHHHr 
■ t . i i  .m r p o n o r e i i  M aH 6 a jiap  H cJjjiocnaH TH paaH . T p a H c n o p T  B ocH T anapH flaH
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raiu;iaH aeTraH  ntj)jTocj7aHTnpyBHn 3apapjiw  M o a a a a a p  auihji n.i|n  
Hat])ac ojihiu  TeuiHKHajiapmiH Tyjiaw pH S K y«4H. HaTH3Kaaa k w m  
xjiopotJjHjLT flO H anajiapH ra eTHO 6 o ph u jh h h  kcckhh KUMniiinp- 
capraHUH, a a p sx T J ia p a a  Typ.nn a o r .ia p  rian /io  o y j ia a n  Ba ycnw  
KypH tiaH, x y x m a c  T paH cnopT  BOCHTa.napH TOMOHHaan M ym  
aTMoc(J)epa .\3B0CHra HtjiaoeasHTHpy bhh M o a a a n a p  T aiuaaiiH iiiit m 
MyxHTHHur 3K0Ji0rHK Myo3aHaTHHM 6y3HJiHiuHra ojih6  Ke.na^H.

M y T ax acc H c .n ap H H H r (})HKpHHa. 6 n p  k h iu h  6 n p  K en a  K yiia .' i i i 
x aB o  io T a a n .  B y H flan  KypHHaaHKH, HHcoHHHHr canoM aT Jim  n 
XaBOCHHHHT T03EU1HTH 6HJiaH HaMOapHaC 6 o rjlH K aH p . LLIyHHIir N My H 
A 6 y  A jih  H 6 h  C h h o  a fiT raH H aeK , a r a p  x aB o .ua  H a H r - rv 6 o p  6yjiM ;» » 
flHJl HUiaiUH MyMKHH 3KaH.

CraTHCTHK x n c o 6 o T J ia p a a H  M avnyM  6y jiH oiH H a. a y H e  Ovini 
T a u iJ ia H a e ira H  H tJjaoeaaH T H pvB H H  M o a a a a a p H H H r 4 0  ( J jc io h  T p a m n  

j ia p w ra  T v rp H  K eJiraH  x o n a a ,  6 y  KypcaTKHH pecny6aH K a.M H U i.i 
BHTOHTHMH3fla 3Ca 9 0  (j)OH3HH T3LUKHJ1 STMOKfla. M a tn y M K H . 100 0  i 
h h h p  eHHLUHflaH x a B o r a  6 8 .4  Kr. 1 0 0 0  iTHTp a H 3 en  eHHjirHCHHHHi r im  

K r, 1 0 0 0  M eTp k ) '6  T a6 n H fi cHKHJiraH ra3H H H r eH H iiiH aaH  3 c a  27.1 » 
M o zu ia u a p  aT M 0C (J)epara T a m jia H a aH . L iy n ^ a n  T auiK apw . jih 3 c :i i'iih 
TapKH6w v r a eB o a o p o a a a p H H H r  o r n p  ({ipaKUHflCHaaH H 6 o p aT  6 y j ir a n  im 
KVHJ1H TVTa6 eH aflH .

X H C o 6 :ia u i ;ia p a a H  KypHHaaHKH. aTM 0C({)epara T a iim aH aeT ia ii 
THpyBHH M O iinajiapH H H r 6 0 .8 6  (J)OH3H c k h  4 3 ,4 8  TOHHacw KaTTHK i|<| 
3.93(j)OH3H eKH 2 8 1  TOHHacH y r n e p o a  O K cw aH aaH , 4 .9 1  <J)OH3H eKH I t 
y m e B o a o p o a J ia p a a H ,  0 .2 8  (})OH3H C kh 11 8  TOHHacn a30T ok ch ;ijiii |» ^  
(J)oh3h eKH 14 TOHHacw yHVBHaH opraH H K  ( J I O O  MOXWanapflaH n G opa i

T p a H c n o p T  B O C H T ajjapnaaH  aTM Occjiepa x a B o c w ra  T a u iJ ia H a e n  mi 
M o a a a a a p H H H r 1 9 .8  4 >o h 3 h eKH 1 1 .8 0 8  m h h t  TOHHacn H a M a H ra n  i 
(J)OH3H eKH 6 .3 6 3  m h h p  TO H H acn l i o n  TyM aH H ra, 2 9  4 >o h 3h 1 7 .3 2 0  mmhi 
T y p a K y p ro H  TyM aHH X H C o 6 n ra , 9 .1  <j)OH3H eKH 5 .4 3 9  m h h t  TOHHain
TyM aHH x H C o 6 H ra  T y r p n  K eaaH .

Y36eKHCTOH P e c r iv 6.THKacH “T a 6HaTHH Mvxo<}>a3a k h .ih u i T \ i f  
KOHyh h h h t  2 8 -M o a a a c H  Ba “ ATMOccj>epa x 3 b o c h h h  Myxo({>a3a i 
cH fla” ™  KonyHHHHr 2 7  M o a a a c u r a  G h h o s h  HaMaHraH u ia x p it aTMoi i| i- 

CHHHHT H(J)J10CJiaHHIUH SyHHHa MOHHTOpHHT H liiJlapH  HaMaHraH III -I'l 
pojrorHH ooiuK apM acHHH Hr a a 6opaxopHHCH t o m o h h u s h  o ; ih 6 S o p H jia  m 
raH m a x p n a a  aTM ^ctJieps x s b o c h h h h t  H(J)jiocjiaHHiiiHHH Ha3opaT kin

3 T a  Ky3aTyB H ocTJiapn M a B * y a  6 y a n 6 ,  y jia p  KyHHaarii MaH3HaJiap,i.i 
KypcaTaflH . T yp aK yp roH  K ynacH na - 4 n H 3 ,  E o 6 y p m o x  K yn aen aa  
A .X y a ca eB  K ^nacH aa 2-riH 3.

I IocT.'iapaa aTMOC(J)epa xaB ocnaarn  HtjuiocjiaHTHpyBHH MoaaaJi 
ojiTHnryrypT OKCHan, y ra e p o a  OKCHaH, a30T OKCHan, Ba (j)opMiii. 
6yHHHa HaM ynaaap oaHHaan Ba yjiapHHHr T3pKH6nra khmSbhh Taxjnui 
3HaaaH. HaMaHraH rnapoM eTeopoaorHH MapK33H xoaHMJiapn u 
lOKopnaa hom h KeaTHpnaraH nocTaapaaH m> Hra3aM paBHiuaa xaBo nasf 
OJiHHaH Ba yaapHHHr TapKH6nra khmSbhh T axanajiap  yTKa3HJiaaH. V 
khm cbhh TaxaH aaap H3A (HiiaeKC 3 arpaneim a aTMoe(J)epi.i) 6yfiH'ia n
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*.M ii.i yi naB6ain ;ia  HavianraH maxpn KaM HijmocjraHraH maxapjiap 
. ........ . iMOK (a. liyH^aH TauiKapii PecnyGjiHKa xyayaHaa \a p  hhjih 2
........ I'l'LiiyOjiHKacH TaonaTHH M\xoc|)a3a khjihiu iiaBJiar KVMHiacH.

i« i n i iiik h h  c a ic ia iu  Ba3H pjiHK jiapH H H H r 1 9 9 6  fiH .i 3 1 -v ta p T .n a m  
M in kViiiNia 6 y f i p y H r a  x aw .aa  b h jio h t  \ o k h m h h h h f  ({mpM OHmim

* *niio' iaJif)HpH y  Ka3Hna^H. y m 6 y  Taa6HpHH yiK a3H m aaH  acocHH 
in tin jii  m icH T ajiapH aaH  aTMOC(j)epa xaBO CH ra T auu raH afc iraH  3ap ap jiH

m> i• ■ i-1111ii KaMaHi HpHinnaH noopaT.

114 11111 A l> ‘I HKA PHI 1.1 K O P X O H A JIA P H H H r A T M O C O E PA  
\  M IOCHTA  T A tC H P H H H H r  T A \J IH JIH  

M h m h w o h o b  C., M a M a a v K a iio B a  M .

HomJIY

mu Ilii/i/iaii HHJira mn.na6 miKapnm Ba caHoaT KopxoHanapH cohh 
ti* HI VjiapilHHT yMyMHH COHH 361 T3HH TaillKHJl JTaflH.
I*i mu 'i.i i.ni aTMOCtJiepara TawjiaHaeTraH HtjwiocjiaiiTHpyBHH 

I4)ii 61228.9 TOHHanH TaniKHji KHjia^H. 
h i  iapjian KypHHaaHKH. aTMOccJiepara TauuiaHaeTi aH H(|)jTocnaH- 

■iii i i . i i.ipimHr 60.86 4>oh3h eKH 4348 TOHHacH KaTTHK 3appanaj7ap.aaH, 
h i  HI TOHHacH vr lepoa OKCHflHijaH, 4.91 (j)OHiH eKH 150 TOHHacH 

. I 11. Kill. 0.28 <|)OH3H eKH 118 T0HH3CH a30T OKCHJUiapHZiaH, 2.6 
I I iiiimacH ynyBHaH opraHHK (JTOC) MoaaanapaaH H6opaT. y iu 6y 

'ii|i vmvmi, xoji/ia 2012 HHjira HHc6axaH opTHuiHra ca6a6 hhth

Binun KopxoHanapn hiu GonuraraHJiHKJiapH Rnjran H30X,iaHaflH. 2014 
■) Ilmira HHeoaTaH Ky3ranMac Maii6ajiap.aaH aiMoc<J>epara lam .ia-

I • nn I.IIIIripyBHH MOAflajiap MHKflOpH OpTHlUH KyTHJlMOKfla.
.i *y;tyatmarH finpHK Kopxona;iapnnHr Kj?3raJiMac MaH6a.iap.aan
ii i.iiiuiaHaeTraH H(j)jiocJiaHTHpyBHH MoaaanapHHr 18.92 TOHHacH eKH 
hi I lopHii TyMaHHjiarH “ HopHH Tona”  A O  x.Hco6Hra. 15.453 TOHHacH 

^mi in K ocohcoh TyMaHHaarH “ Koconcofi TOjra”  A O  xHco6nra, 42.4 
H 11 (})OH3H nca lion  TVMaHHaarH “ non  TO/ra”  A )K  xhcoohi a Tyrpn

i ifijiH lOKopHfla HopMajiapn HaMaHraH maxpHnarH caHoaT Ba 
in KopxoHanapH XHCoonra Tyrpn KejiMOKna

• .11 hi nn  xHco6oTHra Kypa waMH 2015 Ta HijuiocjiaHTHpyBHH MaH6ajiap 
Wf<i nfi. y;iapaaH 648 TacH yromraH MaHGajiap XHCoojianaaH. YiomraH 

mih (>48 TacH n r o y  Jiap GnjiaH 5KHX,03JiaHraH, nrOYnapHM Hr
iulu 17810,8 Ky6 M/ra3 coaT hh TaniKHJi 3t£lth. X,hco6ot iiHjiH^a 

t i  m ini it 3 5 .6  k v 6 . m  ra3/coaTHH TaniKHJi 3TyBHH 2 Ta n r O Y  Flon naxTa 
m i i i r  fl)KyH u e x n r a  ypHaTHJiflH . 

mu HHiuooTHra T y rn raH  KaTTHK HHKHHflHJiapHHHr 6 5  (Jioh3hhh
........ a, KaTTHK MO&aajiap (naxTa naHTH Ba HoopraHHK naHr;iap) 6yftHna
' i|h>i(3 yuijra6 KOJinmra 3pHiUHJifli y m 6y KypcaTKHHJiap T03ajiam 

■I lymaerraH HiJuiocjiaHTHpyBHH Moaaajiap MHimopH qaHr ra3 T03aJiaui 
(iiina yuiJia6 kOjIhiii ypTana 2-3 <})OH3ra opTraHjinrHHH KypcaTMOKfla. 

.iiiK'iiti ca6a6 n BHjiOHT.ua 4 Ta naxTa T03ajiaiu 3aBOfljiapHaa naHr-ra3
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T 0 3 a jia m  K ypii.iM ajiapH H H  M yKaM Maji T a tM M p jia n ra iu im  n >
MyMKHH.

M a n r - ra 3  T 0 3 a jia n i K v p iu iM ajiap H  3 i i r  c a w a p a n n  m i i.» 
w y M Jia c H ra  K yH H ^arH Jiap  K H p an n : T y j io o r  n a x T a  T 0 3 a jiam  mu 
O k t o iu  n a x T a  T 0 3 a n a n i m b o s h  ( 9 2  4>o h 3 ), ‘"Y'-iKy > ron t o ji;i u 'i 
*aM H jiT H A a ( 9 4  (})0H3). M H 3  a a c T v p H  Ba p e w a - in  T eK iunpH in  in|> 
a a c T \ 'p n r a  KHpHTH.ian 6 a p q a  K o p x o H a jiap jia rH  n r O Y  u a p m iin  
caM ap aao p jiH T H  9 0 -9 5  (Jio h 3h h  TaiuKHJi STMOKfla.

H (J)jiocnaH TH pyBHH  M o a a a j ia p  6 y H H n a  n r O Y  n a p .u i  i> 
H urpenH eH T JiapH H H r 3 H r KaTTa M H K jopH  n a x T a  M aH ru y j iy im u u  i 
x .h c o 6 o t  HHjiH/ia n r O Y  J ia p a a  T y rH 6  K O JiH iiran n a x T a  muiii 11 
TOHHaHH TauiKHJi 3TaflH. lilyHHHrfleK, HaMaHraH, yMKypn'ii 
KOM 6HHaTJiapHfla y u u ia 6  KOJiHHraH H oopraH H K  w a iir  M m ta o p x  M 'J  
TaillKHJl KHJiaiJH.

K 0 P A T 0 F d > 0 C < D 0 P H T H H H X J 1 0 P H iI K H C .r i0 T A (  II I
I IA PM AJ1 AHTHM K H H E T H K A C H

C.MaMa'/KoiioB, A .l ly p iu ;u m o B .
H a u ffy

P ecny67 iH K aM H 3aa k h ih j io k  xyacajiH rH H H H r h h t c h c h b  pu  
a x ,o n n H n  03HK,-0BKaT 6 h ji3 i i  Tai,M HHJiaiii flacT ypH H H  6 a * a p n m  
eTH iuT H pH JiajiH raH  k h iu j io k  xyaca-iHK  M ax c y jio u ia p H H H  M H nepaii y i m 
eT ap jiH  T a tM m u ia m r a  6 o f j i h k .  Illy  M aK c a aa a  M H H cpan Ba 03yK,afmii 
o j ih u i  n o j i3 a p 6  M yaM M O jrapaaH  X H co 6 jia iian H .

M H H ep a ji y rH T jia p  n u j j i a 6  H H K apH uifla acocH fi x o m  a u ie  cyjii.<|i 11 
Ba c|)oc(j)opHT x ,H c o 6 .iaH c a aa , c y jib c jia r  k h cjio raH H H r TaKHHjuiHiH, l>> ■
M HKflOpaa 4HKHHHH ((j)OC(j)OrHnC) XOCHJI fiyjTHUIH, (j)OC(})OpHTHHIII 
P 2O 5 HHHT lOKOpH 6j,1HlIIH M HH epaji yTHTJiap OJlHUIHHHr HHIH y c v ju iiif  
hhkhiuhh TaK030 3TaziH. lUyHijafi ycyjuiapaaH  6npH <J)oc(j)opni 
KHcnoTacH 6HJiaH riapnajiaui opKajiH yimaH o3VKa6on Ba M HHepaji }i 
HHKapHLUflHp.

K opaTor <J»ocMyKacHHH (MafiaajranHG yH m aK jw ra Kcjmtpnjii 
pHT) x jio p n a  KHCJioTacH Gnjiaii napnajiaHHiu KHHeTHKacH Typ.iH di 
xjiopHfl KHCJioTacHHHHr KOHueHTpauHHCHra, iiapMajiaHHui y i»>1 
apajiauiMaHHHr \ap o p aT n ra . yjiapHHHr y 3 a p o  TatcHp.iauiVB k m c ih i \ mu 
ypraHH.'iraH. Mui^aTHJiran <J>oc<{>opHTHHHr TapKn6n 4>oh3 XHCo6naa ks' 
P20 5-25.47% , C a0-40.707% , M gO-2.987% , Al20 5-1.33% , Ic.J 
F -1.84%, COj-6.22% , H20-0.0187% , spHMaftanraH khcm-19.41%;.

ABBanrH H u u ia p a a  (jioccjmrjiapHH n a p M a n a m  y n y n  x j i o p m  kiu 
onT H M aji KOHueHTpauHflCH 1 5 -2 0 % jiH rH  aH H iy iaH raH .

KopaTOF (})o c(})o p h t h h h  15% jih x jiopH fl KHCJioTa 6HJiaH napHaji.nu 
TaHHHF CTeXHOMCTpHK HOpMaCHfla KajIbllHH Ba MarHHH MHHepanjiapHH II 
yn v H  10-40°C x,aoopaT na yTKa3HJinH. (l->K aflB aji). IlyjibnaH H  apuji. 
Te3JiHrH MHHyTHra 250-300 Ta h h  TauiKHJi st ^ h .

)K apaeH H H  yTK a3H in KHHeTHKacH peaKUHHHH TyxaTHO kojihmk 
KHCJIOT3HH SKCTpaKUKH KHJIHUI VHVH H-6VTHJI CnHpTH KHpHTHUi OpK.1 In
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p i  i .1 .1. pitt>ujiup opKa-iH 2 .5  h -6 v th .t  cnwpTHra 1 x aw \i ny jibna 
...... mi i viiHK TyxTaraH.nHrHHH K ypcaran.

1 - « a a B a ; i

........ i i n i i ■■■ IS ( | ) 0 i n J i H  HCI ,6 n .ia n  n a p n a j ia m  5K a p a e m ia a
1'iQ Ba F h i i h t  ap iiT M a i a  V t i m u h

Xapopai C
20 30 40

F p2o< F PzOs F
0 61,55 0 63,27 74,92
0 70,92 0 75,786 79,27

66,55 76,26 79.27 78,99 82,48
73.45 81,21 81,61 82,83 83,40
76,37 85.52 84,98 87,88 84.92
80,29 87,27 89,97 88,69 84,98

0 89,50 0 91,12 86.59
0 90,81 0 93,54 88,86
0 92.96 92.48 95,38 90,79

82,45 95,11 0 97,17 92,56
85,74 96,46 0 98 39 95,28
89,13 98,32 97,49 98,99 98,20

0 99.12 0 99,56 98,50

• m i v lo p w a  KHCJioTa 6H jiaH  napwanaHHLU h c c h k jih k  3(}>4>eKTH 1 TO H H a 
• i i M i i u i a r a i w  1 2 ,1 8  K>k h h  TauiK H ji 3 T ra H . B o u iJ ia H iH H  C T a a H H a a  

in im p 'ia iiaH H iu H  w y a a  K a r r a  Te3JiH K aa 6 o p a a H . s i . h h  6 h p h h h h  3 0  
4fl< 5 3 -7 6  <J)OH3 M K K a o p a a rH  P 20 5 s p H T M a ra  y r a a H .  O j iH H ia H  H aT H - 

■ 1 m  co jim iiT H p H jiraH H u a  H -6yTHJi c n n p T H  K y n iM a c a a n  n y j ib n a m :  
m i'i ii  ipH T M ara KyuiHM Ha p a B H iu a a  8 -1 1  4> oh3  M H K a o p a a  P 2O 5 y T ra H - 
) m r iy jin n .

n u n  naT H M canapaan  u iy rtS aH  x y a o c a r a  K e jim n  MyMKHHKH, (})0C(J)0- 
1 , KHCJioTa 6HJiaH nap n an aH H U iH  2  6o cK H w aa  6 o p a a H .  E h p h h h h  

I*, iih u h h  Te3JTHrH ())oc<J)aTHH K H cnoT a 6 n ;ia H  . r p n a a n  T y rp H  p e a K - 
m fM ipaaH , h k k h h h h  6 o c k h h  s e a  KHCJioTaHHHr (J)oc<})aT M H H e p a jin ra  

■ 11 npK ajiH  6 o p a a H .

M k 'O I ’ K y p U J I K I J I  M A T E P H A J I J I A P H  H U I j I A B  H H K A P H I U  - 

M B P  T A J I A E J f

O . F . A E f l y j I J I A E B ,  ( ’  B .M A M A 5 K O H O B .

H a u jjy

^ii m | >1 1 1  KVHaa TennoKapuiH.'iHKHH ouiHpHiu M aKcaanaa roBaK xaMfla 
1 V ind’jyBMaHjiHrH Ba 3HMjmrH k h h h k  6yjiraH MaTepHaJuiapaaH (}>OHaa- 

HV 11 n K yH H jiraH . E y j ia p r a  m h c o ji k h j ih o  K y p H n H W Jiap aa  Kenr Hiu.naTHG 
n u n  M H n e p a ji(u i im ia )  n a x x a  Ba neH onojiH C T H pojiH H  K y p c a r a 6  y T H iu  

V inG y M aT eo H a jia a p aa H  (JioH aajiaH H iu 6 w p  K aTop KaM M H JiH K jiapra 3 r a ,
$\

liV'M KaBaTJIHJTHK;
JlOTeXHHK HCHXaTflaH 6 n p  HCHHCJIHJIHKKa SpHIUMaCJIHK; 

iiiIM jih k h h  T y p  j ih  K aT naM jiap  o p a c n a a  K O H aeH cauH iu iaH H iuH ;
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- gH yB H am iH rH .
Y u iG y  caji6nH  .\0JiaTjiap yjiap aaH  ({)0flaaJiaHnuj cox,ajm |>niJ  

KyfiMOKaa.
lOKopn TenjioKapiiiHjiHK KypcaTKHHHra. khhhk xa>KMnil "i

6yjiraH  3a\i0H aB H ii KypHJiHiu M aTepnajurapH ra ra3o6eTOH Ba i ..........
khjihiu MyMKHH. By Ka6n KypHJiHiu MaTepHajinapHaaH XX ,n |>< 
EBpona MaMJiaKaxnapnaa Ba PoccHH.ua KeHr KyjijiaHH6 KenHHMoi 11 

y iu6y  TanKHKOT hujh neH00eT0H Hiujia6 HHKapHinaa 3apy p i.i 
x,ochh KHjryBHH cnpT aKTHB Moaaanap ojihui Ba yjiap acocnaa Typ in 
6ynraH neHo6eTOH HiujiaG HHKapHm Ba yjiapHHHr 6ai3n Cup i 
ypraHHinra oarHiiuiaHran.

KynHK xochjt KHjiyBHH xom a iu e  cHcJiainaa xafiBOH koiiiihn 
KHJ1HIU H a'I HVKaCH^a OJTHHraH CHpT aKTHB \10;uja HUIJlaTHJiaflH.

OjIHHTaH T03a KyriHK XOCHJI KHJIVBHHaaii OnnOK-MOMHK I I  

6y n a a H . Y h h h p  M ycTaxK avijiH rn Ba 3hhjihth * y a a  ioKopH.
TaacpnGaJiap uiyiiH KypcaTajjHKH, OJijjHiizjan TaHepjium 

(+TVJiaHpyBHH)+cyB ap aJ iao iM acu ra  rHap0JiH3JianraH koh  acocnaa  " hi 
X.OCHJI KHJIVBHHHHIir 3 %  JIH 3pHTM3CH:iaH TafiCpjiaHraH KyilHK 
CHCTeMaaa apajiauiHiu >KapaeHH ocoHJiamraHjiHrH ce3HJiaan. By omw 
KOCHJI KHJiyBHH flXlHHTHHa njiaCTH(j)HKaTOp 3KaHJIHrHHH xaM  hc6 o i I III 
KHHHK KOHIieHTpaUHHfla ITJiaCTCjlHKaTOpHHHr HIUTHpOKH, 3pHTMai J hV 
CVB MHKaOpHHH KaMaHTHpHUI HMKOHHHH HpaTaflH. By 3Ca ^3 HaHf'.iiM 
anraH  neHo6eTOHHHHr KaTop <j)H3HK-MexaHHK xoccanapHHH, xycyi mi 
n a B o a r;ia  Te3 k o t h iiih h h , M ycTaxKaM jm i h h h  ouiH paziH , opTHK't.i 
SyrjiaHHUiH x n c o 6 n ra  xochji 6yjiaaHraH MHKpoepHjiHiujiap Oyi 
Tai»MHHJiaHaH. CH(|)aTJIH KynHK XOCHJI KHJiyBHH OJIHUIHHHr aCOCHH I , 
6 h p h  aacTJia6KH o :in n ra n  k o h h h h i- MHrHJiHru 6yjm 6, y  Kafta sm n ra ti 
KeTMa-KeTJiHrnra 6eB0CHTa Tai.CHp KHjiaan. HaTH»cajiap uiyHH i i 
FHap0JiH3JiaHraH koh  TapKnGnra TeMHp cyjit(j)aT KvuiHjiMaraHaa Kyim* 
KaM jinrn KaMaaaH. By anGarra,TeMHp c y j it^ a T  Ty3H 3pnTM aaarn i 
M oaaa -  rn ;jp o;iH 3:ian ran  koh  v h v h  CTa0HjiH3aT0p Ba3Htj)acHHH 6a>Ku|ii 
6H ;ian  ry in yH T H p n jiaaH .

.HHrn koh lapK HOHaarn okchji Ba npoTeHHJiap yT a M a iia a  aH cnrf*  
6 y jir a H J in rH  ca6a6jiH  yHH HHaaa M aftaajiam  TajraG 3T H jiM aiiaH [5]. By |( 
HHKapHiuaa w a p a g iij ia p  6 ockhhhhh Ba KyiiiHMHa xapa*aT jiap H H  k.i 
ojih6 K ejiaan . B yH aaH  TaniKapH oniiHraH KynHK xochji khjivbhhhh c a iim «  
o jith  o ft aaBOM Haa caKJiam  MyMKHHJinrH xaM  yH aaH  (JionianaH H iii n 
JiapHHH OIUHpaaH.

OjiHHraH T03a KynHKHHHr M ycTaxK aM JiH rH  >Kyaa xaM  io k o p h  Gy 
xawMHHH 4  cyTKa aaB O M H aa xaM  y 3rapTH pM afiaH .X o c h j i  6yjiraH  K yum  
a a r n  cnpT  aKTHB M o a n a  K o n u e n T p a u H flc n n H  KaM aftHiiiH  Ra H a™ >K aaa c ii|n  
JiHrHHH KaM aHHiiiH x a M a a  KynHK v m p h iih j  KHCKapmiiH OHJiaH TymyHTH-|in 

^ H a  uiyHH ia tK H aJiau i KepaKKH, TypjiH KOHU,eHTpauHHJiH 3p m i | 
OJIHHraH KynHK MVCTaXKaMJIHIH, (J)aKaT SpHTM a KOHUCHTpailHHCHI .1 
G y jiM an , o jiH H aeT raH  KynHK nyijm K H ajiapH H H H r y j in a M jia p n r a  xaM  6 o n im  
I le H 06eT0H o j ih u i  y n y n  aco cH H  G ornoB H H  M o a a a  CH<J)arafla 4 0 0  
n o p T jiaH T  ueM eHTH H u u iaT H Jian .
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<I>ofmajiaiitiJiraH aaa fin cT .iap
■  > i|-. i t ju .n a f l  T e n jio re x H H K a  H ^ a a H tte  o iJm u H a n b H o e  I 'o c c i p o f t  P o c c h h

■  ■i i |> n u  K a ia x c T a H a . b u i ld e r  k z ,  A H aiiH 3 T exH O JiO lim e c K iix  iip iieM oB  h

• f e b n a  m  i 0 3 .0 9  2 0 0 7
M i lu iii.i  on p efle jreH H H  iij io t h o c t h  

1  i i  i i . i fH 1 1 1 1 1  I I o a 6 o p  c o c T a B a  h  OcHOBHbie CBOHCTBa M ocKEa, 1 9 3 8  r  

K  K l V M o  >. I  m i  »  n p i iM e n e im e  n e n o o e i o n a  b cT poH T enbC TB e M o cK B a , 1 9 4 0  

I'M M ! l " * i  p x i i o c i Hbic HBJieHHH b 6ejiK O B bix c u c T e M a x . X h m h h , M o cK B a , 1 9 8 8

M i l  II' \  I OPI1HCH XOHACIf HH HJIFOP T E X IIO JIO n ffl j lA P
ii i \ / k n \ o j .  iA in  b a  y & m u m u i  t a i j i k h j 3 T 1111.1

■ I k h .  A .P .yM apoB , M .H .C ojiH eB , 3 .A.X»M paKv.noBa.
Haw'HIM

f  1 hi mull  11 icxiihk BocHTanapH.ian TatJiHM acapaertHHHHr TauiKHJi tivbm h 
■HM rtiuian y3BHH 6ofjihkjthk Ba MyHoca6auiapnHH xnco6ra  cmraH 
1 ■ • mu 11111 l a p y p .  A k c  x ,0Jiaa  M am ry jio T  caM apacH H H  yM yM aH h ;  ;ica 

‘ I MVM KH H. Illy  5KHX.aTflaH TaOHHH (j)aHJiap KaTOpHfla K H M -  

n |. in  M.niiiyjioTjiapHHH hh™  TexHHK BocHTanap acocHfla 5KHX03iiaHraH
........  Myx.HM ^Hp.

H » « ‘H II pilCMija KHMe (JiaHH yKVB-Jia60paT0pHH XOHajiapHHH yKHTHllIHHHr
111 iiH.ipn 6 w ia H  »H X ,03;iam ra KyHHjraflHraH TexH H K -neaarorH K  

n  n i i p i i j i i a H .

» iiw f i | i i i i i h  y K V B -n a6 o p aT o p H »  x o n a n a p H H H  yxH T H iiiH H H r t c x h h k  B o c n r a jia p H  6iinaH  
»CH X03naiiiHH Hr T e x H H K -n e a a ro ra K  Ta.fia6.napH

I w n yjioT jiap fla  TexHHK B ociiT ajiapaan  (JioHflajraHHiu, aB B ano , flaaaKTHK 
ip. a a M a n  k h j ih u ih h  Ky3.ua T yT an.n. M ac a J ia H , KypcaTMajiH/iHK 
pcuji oG ieK T  SrniaH MaBXVM TacaBBypHHHr 6npjinrH H H  H ^ oaa/ia fiflH .
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P ea ji o6i»eici eKH v h h iit  TacBHpHHH KypHui (n ap o K  s t h iu ) hhcuh a 
OHJIHlllHHHr aaCTJiaOKH Ba 3HT OaflHR maKJlH \H C o6jiaH H 6, aHHK TaL'.lllii)

T v i u y u n a j i a p  x o c h j i  k h j i h u j  y n y H  a c o c  na3H <J)acH H H  ^ r a t t a n .  

Y K H T H iu a a  K ypcarM ajiH .T H K  T a M o flH .iH ra  a v i a j i  k h j i h u i  3 a p y p n s m i  hi 

(} )H K p .iau i x y c y c H H T H iia H  k c j ih G  H H K a a n . M H C O iiH H u r tJtM K pjiam  »i 

M atnyM flan MaBXVM t o m o h  pHHOVKJianajH. T y i u y n n a  Ba M aB x y M  K o n y ii 

aH H K  K y3a T H U iJ ia p ra  Ba T a a c p H G a j ia p ra  a c o c J i a H c a ,  y j i a p i w n r  m o x h h i  

aH M a o c o h  u ia K .i j ia H a f lH . H h c o h  T acp aK K v p H H H H r p H B W K JiaH nu iH  y ii in ii  

x .a e T n «  T a jK p n G a c n  K a6H.ri a p r a  G o f t ih k  6v j i h 6 , T a tJ iH M  H cap a e n H jw  

o j i h h h u j h ,  aH H K  a a j iH J U ia p  B a o 6p a 3J ia p a a H  a ^ c p a j iv . .)  K O J iM a c .im H im  T aju tii 

K y p c a T M a j iH  K y ju ia H M a n a p a a H  < })O H aa.iaH H H iaa  yKVB m u i i i  

M a3M yH H  B a  b 3 K t h h h  x n c o G r a  o j i h u i  3 a p y p .  M a m n 'n o T j a  kV| 

K y .n iia H M a jia p a a H  x a a a a H  T a u iK a p H  K y n  ( j> o tla a J ia H H iu  x a M  h x iiiii 

6e p M a H flH . H aM O H H u i K H J iH iia c T ra n  k j  f ia fijiH K Jiap H H  i ia p o K  3 t h u i  *  

T a x c H J i 0 Jiy B H H Jiap  c e 3 r n  o p r a H j i a p H i in  ( k ^ p H u i ,  3 i u h t h i h ,  x n a j i a m ,  tu i .m  

K y n p o K  Mcan6 3t h u i  3a p y p .  Y K H T y b h h h h h t  c V 3 h  6H JiaH  K ^ p caT M a jm  

y n r y n j i H r H  K a r r a  a x rv iH H T r a  s r a .  K y p c a T M a n n  K y ju raH M aaaH  tJ’OHiiaj ■ 

G c p H .ia a H r a i i  H3o \  T ax cH Ji o J iyB M H jiap  /iH K K aT-3t* T n6opH H H  a c o c H f !  kv jh iIi

K ap aT H jiH iu H H H  K 'V saa T y T a a H .
3 n r  MyxHMH uiyHflaKH, khmS yKHTyBHHCH yKVB Ba Kypra3MajiH boi 

HiujiaTa o jih u ih h  Ba yjiapaaH  MaKcaara My bo(|)hk Ba okhjioiih 
(j)OHjianaHHuiHH 6hjih iuh  KepaK. TexnwK BOcmaJiapaaH (jioHnanaHH.naemm 
K c.iaanran TexHHK MyaMMOJiapHH xaJi KHJia onaanraH  GyjiHiun jio3hm. 1 
khm Sbhh >KHX03Jiap GnjjaH G ofjihk MauiryjroT nafiTiiaarH HyKCOHJiapmi i 
3Ta G hjIhuih, acoc^H co3JiaHHiD;iapHH 6a>KapHiuH Ba acooGHH hili'hi 
Ke.iTupa o jihu ih  KepaK. h t.hh  y3 k3cdhh coxacHHHHr M oxnpycracH GyiiHiim

KJtLUJTOK X Y ’SK A jlH rH  3 A  P A P KY H A H /lA JIA P H PA KAI’III 
K y p A u n i m ; i A  b i i o j i o n i K  b o c u t a j i a p h m i i ’ a <d i a .(i . ihi

M .T .A 6iiyjiJiaeB , A .P .Y M apoB , M .H .C o jiiieB , E .A .X h h h to ii
H o m M V IW

M a ^ a H H : :  y cH M JiH icn ap H H  3a p a p K y H a H a a n a p a a H  x h m o h  s t h i i i h m  i 

K y p a u i  r o a c H  X I X  a c p H H  o x n p n a a  B a  X X  a c p H H  G o i u n a a  n a f i a o  6 y j i a i  

y c y j i  K e n r  K y JiJiaH H JiM aaH . B y H r a  c a 6 a 6  X X  a c p u H H r  y p i a j i a p n a a  K en: 

H u iJ ia T H J ia f lH ra H  3 a x a p j iH  x h m h k 3 t  -  u c c T H U H a .n a p  c h h t c j h  

r ie c T H U H flH H H r  n a f i a o  GyjiHLUH ycK M JiH K JiapH H  3 a p a p K y H a H a a J ia p a a  

M y aM M o c H H H  t ^ j i h k  x a j i  6 y j i a n ,  a e r a H  h w o h h h h  K > 3ara  K e jiT H p a n . 0 |  

n e n a  W hji y r r a H a a H  k c h h h  G y  h u i  x a M M a  y f i j i a r a H n a  o c o h  sM acjiH P H  aHHici

Hvhkh necTHUHaJiapHHHr na({>aKaT 3apapKyHaHaaJiapra, GajiKH ai| 
G apna rnpHK MaB^syjioTjiapra xaM caji6Hft T a tcn p n  aHHKaanflH.

r ie c T H U H a J ia p  Tai> C H p o 6t . c k t h h h  H O T yrpH  aH H K JiaH H uiu  ( 

M y B 0 3 a n a T H H  G y 3H J iH i 'iH ra  B a u iy H H H ra e K  3 a p a p K y H a H a a  x auu> | 

K y n a i i H u i H r a  o j i h o  K e j ia a H .  B y  x o j i a T  3c a  » H a  T y p jiH  x h j i  k h m S b h A  moj 

H u u i a 6  H H K a p H u iia  B a  m u n a T H J iH i i iH r a  x a M a a  y 3  n aB G aT H iia  s n a  KaTTa i 

x o j i a T r a  o j i h 6 k c . t h u j h  M yM K H H .
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I Iw IMUH/UiapHHHr m a  OHp KaMHH.'IHK TOMOHH IUynaaKH, y  TaUIKH MyXHTJia 

tvH  • iio ian n 6  KO Jiaan. Ile cT H U H a .iap  c y B a a , nnaHKTOHJiapaa. 6 ajim cnap;ia,
............ ojVKjianaHHraH K y m .ia p a a  Ba x a r r o  6ajiHK eFH aa xaM  aHHK-'ianraH;

ii-o3HK xa.iK atH  opKaJTH afinaHHD, o x h d h  h h c o h  opraHH3M Hra xaM  
liv x o j ia u ia p  c o x a  ojiHMjiapHHH MamaKKaTJiH H3JiaHHU.iJiapH TytjiaiijiH  

tc i.i Vi u c o c h h h  t o i i a h .  M acaJiaH , necTH nnanapH H H r 3axapjiHjiHrHHvi 103 
im ii'iii KaMaHTHpnmra 3pnuiH .1 a H .T e3 Ba KHCKa BaKT HMHaa T ynpoK aa  

imi’i KeraaHraH T yp n ap n  H uu ia6  h h k h jia h . riecT H U H ;uiapra M aHcyo
1 u p -  KHMeBHfi M o;m a 6 y jiH 6 , o e ro H a  yraapH H  H y K o ra iu ra  Hiu.naTH.naaH.

ii>hhjih6 KeTHOiH eKH K y e n i Ba oaK T epH su iap  T a ic H p n a a  n a p n a jiaH H 6  

MtcoCiHia rep6HUM ;uiapH Hnr Kyn k h cm h  (j)OHaacH3 capcJi.naHaaH m y  
ti 1 epf)HLiH,zyiap K a n c y a a n a p a a  n o .iH M ep  M a r e p H a ju ia p a a  H u u ia 6  

1111 11a  xaTTO ycHMJTHK y p y r n  rep o H U H a  6H„iaH f in p ra j iH K a a  K a n c y n a ra

1 y< y ju iapH  H iiuiaTH Jia 6 o iu n a flH .

I......mu hk KyponHH 6aHHanMHHan ramKHJioTH ycTaBH /ia 6 h o jio ih k  K ypam
II   ......... opranH3M jiapHH eKH yjiapHH xaeT  (j)aojiaTHaarH xochji G yjiaanraH

I f ' i m  liipapKVHaH^a opraHH3M/iapHH H y x o T H in  S k h  yaapH H  t h t >c h p h h h

1 ii 1 hi 111 v i y i i  HmjiaTHLuaHp» a e 6  epHTH6 K ynnnraH .
In  1 \ i i  KaH^aH BOCHTajrap 6H jiaH  G h o j io fh k  K y p am  K y p o ju ia H raH  T ap n x aH  

in v cy ji 6 y  t h 6 6 h h  3HTOMO<}>ar.napHH o j th 6  K H pnm  Ba H iy iH M jrau irap H iu  

M ) la x a c c n c n a p  x n c o 6 H r a  K a p a r a n a a  >KaxoHaa 2 0 0  a aH  opTHK (})OHAaJiH

1 nip y u ia p H  v h v h  h h t h  M yxH Tfla HinaG K eT raH jrap . A m m o  HtyiHM .'iaiii-

• V111 ■ ,’ia n  n a n a o  Q ym m  x o J ia T a a  Te3.iHK 6HJiaH T a n e p jia n H U j h m k o iii i i ih  

in

Iimii mi hk  KyponHH x o 3 H p a a  3Hr oaAHH fiyjTH 6 y  3HTOMO(})anapHH K ynaii- 

Ilnp Am iH  BaKTfla MHJIJIHOHJia6 Typ JIH XHJ1 3HTOMOCj)arjiap cyH1)HH 03VKafla 
iiM oiyia. 3HTOMO(})arjTapHH K y n a fiiH p n m  TexH OJiornajiapH M exaH H 3auna- 

11 11111 .
In rm n m a, anH K porn, s k h h  M afiaoH napH aa M aBacya 6 y jir a n  (jjotiaajiH  

p h ip i iH i i r  T a6H H H  H M K O H H H TJiapH ra c y a H r a H  x o J ia a  h u i  T y T H m , m y H H H r-  

m G yjiraH aa 3apapKyHaHaajiapra KapuiH K yp am aa  a cocaH  6H0Ji0rHK  

|i»MMa, ra6p o6p aK 0H , oaTHHKy3 K a6n) BocHTanapHH o m h jtk o p jih k  6nnaH  

upmi.iH KeJia)KaKaa MHHrna6 reKTap M aiiaoH Jiapaa (j>ofuajiH Ba 3apapjiH
I m piiH H r 6H p -O H p H ra  6 ^ a r a H  HHcGaTHHH M ete p jia u iT H p a flH . H a T H * a a a  

i<i M i.H w ya 6 y jrraH  6 y n a a H  m \B 03aH aT H H H r a o h m h h  p a B H u ia a  c a i c ia o

II ip iiu iH a a a H .

bltM l <I>AHHHH V PPA T H IU /IA  C A E \A T  A A PC JIA PH H H H I 
A d>3 A JIJIH  KJIA P H 
PA X H M O B A  UI. A.

HAMMY. TAJIAEA

t I 'M ) xyjin  611.1011 H o u e a c m a  d y jiz a n  ujim  o da M Jia pH u 6 a x m u e p  m u ia d u , 

u n u  6 a/ia H d jia m a d u . H jiM d a H  M a q c a d  K yp n a M  e a  33a y u u in a p u u  a u a ia a

'Ht‘Ul/1
O a x p y j iS a H o t  C y j I A H M O H H f l .
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X o sH p rH  HjiM-(|)aH TexH H K a > K afla ju ia inaeT raH  o n p  i i a in  i.i 
iiH fla  T atJiH M  Ma3My h h h h h t  h h t h  jioH H xacH  -H J i ro p  n e a a r o n t K  l i t  

K y ^ J ia m  3 a p y p aT H  B y a c y n ra  KejiflH .
K h m 6 (|)aHH CHp/rapHHH h jt m h K a c o c n a a  y p ra H H U i n a (]i,n  u  

G H O Jiorw a, t})H3HKa. M aTeM aTHKa, reorpa< })H a. re o n o rH H . acT p o m iM  

(Jia iu iapH H  y p ra H H in a a  m v x h m  axaM H siT ra  s r a .
K h m c  (JiaHHHH y p raH H iiiH H H r 6ou iJiaH rH H  a a B p n i i a  h i m* 

/K apaiiH Jiap  a c o c n ^ a  c a e x a T  .napc jiapH H H  TaiuK H .i 3t h iu  M yx ,nM ;in |i 
K > H H a a  c a e x a T  a ap c jia p H H H  TauiKHJi s t h iii  y n y H  M a tJ iy M  n m . 

3T3MH3.

C an ep aM H 3 6 y ftjia6 c a e x a r  a ap c jia p H H H  TaiUKHJi 3 T n m a a .

B h p  K aT op  s.neM eH T jiap  H cofljiap h o m h  6H .iaH  a T a n ra H .
12 M g  -  M arH H H - M arHe3HH - ( H T a n H a )  iuapa (J)H ra

31 G a  - r a j u i H f t  - T anm  O p am iH H H H H r K aaH M rn h o m h

3 2  G e -  rep M aH H H  - FepM aH H H  FepM aH H H  m a p a ( |)H ra  

4 1  R u - P y T e H H i i - P o c c h h  m a p a (J)H ra

6 3  E n -  E b p o h h h -  E B p o n a  uiapa<})H ra
6 7 -  H o -  ro /iM H fi-  T o ^ m h a  IilB euH H H H H r KaaHM rH h o m h  m apa(})H hi 

6 9 -  T m  - T y jiH H - C K anaH H aB H H flarH  u ia x a p  m ap a(J)H ra

7 1 -  L u  -  J ly T e u H H - J lioT eiiH H  (R a p H ^ c )  u iapa i} )H ra

7 2 -  Hf- r a(J)HHft- Fa<J)HHa (K o n H H ra re H )  u ia p a t jm r a  

8 4 -  P o -  P o j i o h h h -  r i o j i b iu a  m a p a (j)H ra
9 7 -  B k -  BepK^HH- B ep iuiH  - A K U 1  f la r n  m a x a p  iu a p a < |w ra  

6 5  T b  -  T e p 6 H H  -  H rrep 6H H  iu a p a tjw ra
1 0 5 - D b -  f ly 6 H H ft M o cK B a HKHHHaarH ,ZJy6Ha u ia x p n  m a p a c jw r a  

K o iiH O T r a  ca xa aap c jia p H H H  TauiKHJi sT H iu a a .

2 - H e  -  T e/iH H  ( r e j iH o c  -  K y e iu )

3 4 -  S e  -  C eJ ieH  (C e jie H e  -  o h )

5 2 -  T e  -  T e j i j i y p  (T e ; iJ iy c  -  e p )

5 8  -  C e -  C ep H fi - ( C e p n c  -  o c T H p o n a )

9 2 -  U  -  Y p a n  (Y p a H  -  n jiaH eT acw )

9 3 - N p -  H em y H M H  ( H e m y H  -  n .n a iieT acH )

9 4 -  P u  rijiyTO H H H  ( r i ; ia H e T a jia p  iuapa< |>H ra)

O jiH M jiap cajiT aH aT iira  caex aT  a ap c jia p H H H  TauiKHJi S T H iu aa .

B n p  K aT op  M a m x y p iia p  HOMJiapH k h m c b h h  s n e M e iiT j ia p ra  6 ep H JiraH  

6 4 —G d - r o a o j i o H H H -  <I>h h  K H M erapH  H . T a a o jiH H  i i ia p a t |)H ra  

9 6 - C f -  K aJiH tj)opH H H - r i e p  B a M . K b io p H jia p  m ap a< |)H ra  
9 9  - E n -  E H m T eiiH H H - F -m iT e ftH  m apa(} )H ra

1 0 0 - F m -  3 h p h k o  <I>epMH mapa<{>Hra
10 1 -  M d  M e n a e J ie e B  tu a p a i jw r a

1 0 2 - N o  H o 6 e j iH H -  H h jk h h c p  H o 6 e ; ib  iuapa(})H ra

1 0 3 - L r -  JIo y p eH U H H - 3 .  O .  J I o y p e H u  m a p a c ^ 1̂

1 0 4 -  R f -  P e 3 e p (J io p a  u iapa<|>H ra
1 0 6 - S g - T .  C n 6 o p r  m a p a c jw r a
1 0 7 - B h -  B o p H H - H . B o p  m a p a ( |)H ra  HOM jiaHraH
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i.w ih KMMCEHr 3jieMeHT.'iap Ep cafii'pacHHHHr t v  p.an 
m | ■ iii a ;ipa> K aaa  T ap K a .iraH . )K yM jiaaaH , BaTaHHMH3 Y36eKHC-

.......... na umipaK MeTa.iJiap.aaH Au, Ag, Cu, Re, Mo, Pb, Zn, Cd,
11 Nr kuGh MeTannapHHHr koh iapH 6op. EvjiapaaH TauiKapn. 
in i in Kyiuia6 KMMMarSaxo MHHepamap ynpaHiiH. AHa Lnyiuafi 

i A iiiiuciihh t" , “BepyHHT” Ba “XavipoGaeBHT” Jiap y36eK ojihm- 
. iinti na H 6 p o \H M  XaMpo6oeBJiap homh 6HJiaH aTajiaan. 
m u m  atiTaanraH 6J?ncaK. KJKopHjarHjiapiiH oapnacH ^kvbhh-
■ i|niKiipjiaTHuira KapaTHJiran

<J>OHflajiaHHJiraH aaa6 H 5 T Jiap :
Mi". /KypaGotB. «BapKaMOJiJTHK 3HHHaTH>'.HaManraH. 1999fiHJi 
>1 V i Moiif>ocBa “ IleaarorHK TexHOJionia” «(I>aH» HampHeTH. 2006 ilHJi 
«i H MyKHMOB “<J>aHjiap ojiaMHra caexaT ’ HaMaHraH-2007
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II ill \n  lalant-bu hayotda hamma narsaga erishmoq degani emas. Aqlni 
|jh'iilnl;i charxlab bormoq. olingan bilimlarni mustahkamlab borish

ih.. Iii Ii i bir darsni noan'anaviy o ’tishga, yangiliklar yaratib turli xil
ii jalb qiluvchi o 'y in lar bilan o 'tkazishga harakat qilishi kerak. 

Uilnrila dars yuqori tempda yaxshi yakuniy natijalar bilan o ’tadi. 
Hiiiiiln/am ravishda hamma o'quvchini unumli ishlashga. dahlsiz ishlar 
iiiirtiuinisligiga e 'tibor berib turadi. Har kuni o 'quvchi bilan sistematik 

ill nllli Iniradigan bo'Isak. o ’quv materiallarini to ’liq o 'zlashtirib oladi. 
t iml'aqat samarali o ’qishga, balki ijtimoiy ishlar olib borishga 
N'-i.lir nlotlar, to 'garaklarda qatnashishga yo’l ochib beradi.

|l ii In noan'anaviy dars o ’tib o ’quvchini shu darsga jalb  qila olishi 
, i/lunishi kerak.

■ t o ' l t l  yangi mavzuni tushuntirishda, darsni hikoya qilish, moddalarni 
(imintiliilarini yozish mumkin va yana moddalar, asbob uskunalar. 

•Iilmlar, kodaskoplardan foydalanish mumkin. Ularga qo'shim cha 
«hyl Im ko’rgazmadan foydalanilsa, yanada yaxshi samara beradi. 7- 

'• mrnlhirni o'rganadi. Anashu o'rganilgan elementlarni puxtalash uchun 
Mm -I li-nientlar daraxti» deb nomlab qo’llaymiz. Bunda daraxtni 5 ta 

i l..ii ho 'lib  ularni (1) metallar, (2) metalmaslar, (3) galogenlar, (4) 
I nktinoidlar deb a^ lad i.

Iii.i.l.iill biror o ’quvchini ismi familiyasini doskaga yozamiz. Shu ism 
'llnridan elem entlar i.omlarini yozamiz. Topilgan elementlar.ii

I  . i .i|i iiilgan shoxlarga davriy jadvallardagi joylashish o ’rni, atom 
to*i i uli. inh qo’yadi.



Men miso! qilib, Fotim a Ibragim ova isrni fam iliyasini oldini n 
elem ent nom ini chiqarish m um kin va oidin tayyorlangan elementlm 
qog’ozchalarni ajratilgan shoxchalaga ilinadi.

M etallar shoxchasiga: M g, Ra, Ti, Ag, Au.
M etalm aslar shoxchasiga: Ir, Ga, M o, V, Ba, Rb, B.
G alogenlar shoxchasiga: F, Br, At.
Lantanoidlarga: Tm.
Aktinoidlarga: U. Fm.
Inert gazlarga: A r va xokazo qilib ilish mum kin.

Bunda o 'quvchi elem entlarni davriy sistem adani qidirishi bilan 
shu elementni d a v r i y  jadv aldagi joy in i bilib olish mumkin.

Bu ko’rgazm ani 8-sinflarda ham m oddalrani toifalashda 
mumkin. Buning uchun daraxt shoxchalarini oksidlar, asoslar. k 
tuzlarga bo’lib chiqam iz. Shu 4 tala sinflar bo ’yicha kartochkalar tayvw
4 ta guruxga bo’lgan xolda har bar guruxga tarqatiladi. O ’quvchilar ol> 
kalar formulalarni nom ini qanday m oddalar guruxiga kirishini, I 
kim yoviy xossalarini ay^:b, ularn ing olinishi va asosiy ishlitilishini ;;  lih i 
O ’qituvchi to ’liq javob olgandan so ’ng o ’quvchi olib borib, moddalai in 
ajratilgan shoxga iladilar agar javob  to ’liq bo’lmagan xol bo'lsn. 
ilinmaydi. G uruxlar to ’plagan shoxchadagi m evalarga qarab boholanaili 
ko ’proq m odda ilishga intiladilar to ’liq javob bera olm agan o ’quvchig.i u 
aynan shu savolga doir «R eaksiyani davom ettiring» kartochkadan yoki 
kartochkalaridan berishi m um kin. Kimyoni organika kursini o ’tishda on 
moddalarni guruxlari bo 'y icha  qo ’llansa muvofiq bo 'ladi. Bu barili.i 
moddalarni o ’rganishda m ustahkam lashda ishlatiIsa m aqsadga muvofiq Im 
k o ’rgazm aga qo’shim cha ravishda o ’quvchi to ’plagan ballni to ’ldirish 111 
yana bir metodik usuldan foydalanadi. Buni o ’zim iz karton qog’o /it 
shaklni yasaym iz. Bu kubikni 6ta tomoni bor. K ubikni 6 tomoniga i 
valentlikgacha bo’lgan elem entlavrni yoki 1 dan 6 gacha oksidlanish . 
nomoyon qiluvchi m oddalarning form ulasini yozm agan holda ....nuqlnliii 
chiqam iz. O ’quvchi ushbu kubikni tashlavdi va nechta nuqta qo ’yilgim 
tushsa. shu nuqta soniga qarab shu valentlikni nam oyon qiluvchi elemcnil 
shu oksidlanish darajasini nam oyon qiluvchi moddani doskaga yozib In 
ko ’rgazm a asosida elem entlarni valentliklarini va valentlikdan ok 
darajasini farqlashga qaratilgan.

B iz yuqorida ko’rib o ’tgan bu noan 'anaviy ko’rgazm ali vositalm 
sinflarda mavzularni m ustahkam lashda, bilimlarni chuqurlashtirishda, 
chilam i kim yo darslarga qiziqtirib borishda yaxshi sam ara beradi. Ya ni 
chilar tegishli m avzulardan to ’ldirilm agan bo’shliqlam i qoplashda mnli 
o ’ynaydi.

Bu usullarda o ’r-ivchi nafaqat berilgan topshiriqni bir to r’onlaim 
hamm a tom onlam a darsni o ’rgatishga yordam beradi.
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(I \ l < \ l \ < ;  O L IN IS H I VA V O SSA LA K I M A V ZU S1M  VANG I 
I'l O A G O G IK  T E X N O L O G IY A L A R  O R Q A L I O ’TISH  

M. Ju m a n a z a ro v a .
X o ra zm  viloyati, S h o vo l lim a n i I so n  m aktab

-in maqsad tuzlarning olinishi va xossalarini aniq m a’ium otlar asosida 
-1' kimyo fanining boshqa fanlar bilan bog’iiqligini o ’rgatish jam oa 

f c t i .n ’/iiro yordam berish.vazifani bajarishda m a’sulyat hissini sezish 
I n Ini tarbiyalsh. Darsni o ’tishda noan’anaviy, yangi pedagogik 

|hiiliiigu asoslangan. Dars o ’tish shiori “Bilim  kuch, kuch esa bilim dir" 7 
Inljrri 3 guruhga taqsim landi va har biriga 5 ta dan oldingi o tilgan dars 

I luviillar berildi, javoblar y ig ’ildi va xatolari ko ’rsatilib baholandi. Yangi 
I ii/luining olinishi va xossalari” doskada yozildi.

M W Z U  B A Y O N L O Iinishi: 

k>< p usiilar bilan olish mumkin. 
fcffiing m etalm as bilan ta ’sirlashuvidan: Fe+S=Fe S 

iin kislota bilan ta ’sirlashuvidan: Zn+2HCI =ZnC l2+H 2 
hr In/, bilan ta’sirlashuvidan: Cu + H g (N 0 3)2 = C u (N 0 3)2+Hg

II uk .idlarning kislotalar bilan ta ’sirlashuvidan: 
aCI2+H 20

Mining kislotalar bilan ta ’sirlashuvidan:
MgO + S i0 2= M g S i0 3 

iing kislotali oksidlar bilan ta’sirlashuvidan:
■ t ‘< i, Nal IC 0 3; 2 N a 0 H + C 0 ,-N a 2C 0 3+H20  
|Mny kislotalar bilan ta ’sirlashuvidan:
III si >4 B aS 0 4 + 2HCL 

nu luz'ar bilan ta ’sirlashuvidan:
l l i ) i1 Nii:S 0 4= B aS 0 4 +2 N a N 0 3

F izik  xossalari:
knslnll tuzilishidagi qattiq,turli rangdagi m oddalar bo’lib.suvda har xil 

[ yiililln utiga ega.Tuzlar tarkibida kristallizatsion suv tutishi mumkin.

lu z  namunalari o ’quvchilarga ko'rsatildi: KCI, K M n 0 4 
NaCI, N a2C 0 3, K C103, C a C 0 3, C u S 0 4

Kim yoviy xossalari:
•myoviy jihatdan faol moddalar bo’lib,ko’plab o ’zgarishlarga uchraydi. 

Iii.-lm ishqorlar bilan ta ’sirlashadi.Yangi tuz va yangi asos yoki asosli
t t  I i l  hul l

H M |.t i . 2N aOH =M g(O H )2+ 2 N a C l;
I t NaOH =M g(OH)Cl+NaCI

1 In Im kislotalar bilan ta ’sirlashadi.Yangi kislota va yangi o ’rta tuz 
il bo’ladi.
II;i(N 03)2+H2S 0 4= B aS 0 4 + 2 H N 0 3 

m  .I.iii va o ’rta tuz hosil bo’ladi:
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C a(P 0 4)2 + 2 H2S 0 4 = C a(H 2P 0 4)2 + 2 C aS 0 4 
Faqat nordon tuz hosil bo’ladi: N a2 S + H2 S = 2 NaHS
3. Tuzlar crzaro ta ’sirlashadi.Y angi tuzlar hosil bo’ladi.Agar eriv»N 

yom on tuz hosil bo’lsa.bu alm ashinuv reaksiyalari oxirigachal 
" A gNO  3 + N aJ = N aNO  3 + AgJ

AgNO j va NaJ dan AgJ cho ’kmasi hosil bo ’lishi.
4. Tuzlar m etallar bilan ta ’sirlashadi: yangi tuz va metal hosil I 

M etallarning faollik qatorida turgan har bir metall o ’zidan n np |
turgan m etallarni tuzlaridan siqib chiqara olm aydi.M agniydan ch;i| 
turgan m etallar (L i,K ,B a.Ca,N a va  boshqalar) suv bilan reaksiyagu H 
ketishi tufayli tuzlardan metallarni siqib chiqarishi uchun qo’llanilnutyi^|

C u S 0 4 +Fe = F e S 0 4 + C u ;
Hg(NO 3)2 +Cu = Cu(NO 3)2 + Hg

5. B a’zi tuzlar qizidirilganda parchalanadi:
CaCO 3 —> CaO +CO 2

0 ’ti l«an mavzuni m u s ta h k a m la sh  uchun  savol topsh iriq lar :

1. Tuzlami qanday usullar yordamida olish mumkin?
2. Quyidagi moddalar orasidagi rcaksiya tcnglam alarini yoi,

I) temir + xlorid kislota; 2) sulfat kislota va natriy gidrok 
3) bariy nitrat + natriy sulfat: 4) aluminiy xlurid i  kaliy gidrok<iil 
Quyidagi o'zgarishlam i amalga oshirish iinkonini beradigan rt 
siya tcnglamalarini yoking:

C u-+( uO >C uSOj —► ( u(01 {)• —>CuC'l-— 
Zn-»ZnO->ZnSOi-»Zn(OH). -»Na-ZnO.; 
P-»P;0 5~»ll,P04->Na.P0 j ->Ca,(l>04);; 
Mg-yMgO-*Mg(OH).—>MgCI:^»,Mg(NrOi);.

4. lian y sulfat luzini qandav usullar bilan olish mumkin? Rcakun 
tonglaniasini yo/ing .

B aholash:G uruhlarga ularning q o ’llaridagi kortochkalari yordam ida
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I uli (Qizil kartochka-" 5 "  ;sariq kortochka-“4”;ko’k kortochka-"3")

I  '« •' II A: 55-parafraf 133-bet va quyidagi jadval
Ini ruqamlarning qaysilarida tuz hosil bo 'lishi mumkin? Reaksiya 

^■ pi-'< in i yozing.

Na Zn S CuO SO, AI(OH), HNO, KOH
V I 1 2
m 3 4 5 6 7
Ion 8 9 10
o, II 12 13
I 14 15 16

i H> /  A M N G  O ’SISH VA R IV O JL A N ISH  JA R A Y O N ID A  TA SH Q I 
FA K T O R L A R G A  B O ’LGAN M U N O SA B A TI 

A. K o’kanov.
N am  D U

[  ii n 'zaning normal o ’sishi va rivojlanishi uchun, chigitni unib chiqishini 
m- ■  iliganda, eng qulay harorat 25-30 daraja hisoblanadi.

' u 'o 'z a  rivojlanishining dastlabki paytlarida, ko’pincha shonalash davrida , 
iltiraning optimal darajagacha ko’tarilishi o ’simlikning o ’sishi va 

iini tezlashtiradi, unda ba’zi bir morfalogik o ’zgarish ro’y berishiga, 
B )b ii usosiy poyaning pastrog’idan birinchi xosil shox chiqishiga, shuningdek, 
t '  *imxlashining birmuncha ko’p bo’lishiga olib keladi.

tiigitning una boshlashi va g ’o ’zaning zo’rg’a rivojlanishi uchun yetarli 
minimal (eng p a s t) xarorat 10-12 daraja xisoblanadi.

Minimal xarorat yoki shunga yaqin xarorat uzoqroq davom etsa, g ’o ’za 
'iiiiii.i boshlaydi. Xarorat past, lekin 0 darajadan yuqori bo’lganda, o ’simlik

* ilitii va rivojlanishdan to ’xtaydi, bir necha kun ichida barglarini to 'k ib , tinim 
»• r i o 'ladi. 0 darajadan past haroratda g ’o ’zani sovuq uradi. Sovuq urish 
J  lin ing yoshiga qarab turlicha bo’ladi. M asalan, endigina ko’ringan maysalar
I  i ilulabki qisqa mudd*-Ji -1-2 darajali sovuqdan, yetuk g ’o ’zalar t„ a  kuzda 3- 

sovuqdan zararlanadi. N isbiy tem peraturaning davomiyligi ham ayniqsa 
mlir; salgina sovuq uzoqroq davom etsa, u g’o ’zaga qisqa muddatli qattiqroq
i In11 ko’ra kuchliroq tasir etadi. Bevosita sovuqdan keyin bo’ladigan ba’zi bir
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tashqi sharoitlar, jumladan, g'o'zaning soyada qolib ketishi, havn n , 
va boshqa faktorlar ham unga yomon ta'sir qiladi.

G o’zaning turiga va naviga qarab sovuq turlicha ta'sii i '4>| 
ingichka tolali g ’o ’za turiga mansub navlar o'na tolali g’o’za navin.y 
qora sovuqqa nisbatan birmuncha chidamliroq bo’ladi. G ’o’zanini: 
ichida shundaylari ham borki, ular qisqa muddatli -5,-8, xatto -10 • l.u .r 
bemalol chidaydi.

G ’o’za o ’simligi, bug’doy, arpa, javdar, beda kabi ekinlaiiln. 
qiladi. Chunki mazkur ekinlar shunday past xaroratda ham unit . 
Keyingi paytlarda 30 darajadan yuqori bo'lgan harorat g’o ’zaga suIIh, 
deb hisoblanardi. Biroq hozirgi kundagi kuzatishlar ko'sak InpK 
xaroratning 36 darajagacha ko'tarilishi ko’sakdagi chigit va tolannu' m»< 
tezlashtirishini ko’rsatadi [A.N.Todorov],

Haddan tashqari yuqori harorat g’o’zaning oziqlanish sharinimi 
tola chiqishini kamaytiradi, tola uzunligini qisqartirib, pishitjliut-ai 
Iashtiradi. Nisbatan mo’tadil harorat esa tola chiqishini birozoshiiib ii 
pishiqligini ancha yaxshilaydi. Issiqlik yetishganda tola qisqaradi 
pishiq bo’Imaydi, chigiti ham ancha yaxshi rivojlana olmaydi. Bund.i) i 
terib olingandan ancha vaqt o’tgach yetiladi.

M a’ lumki, yorug’ lik yetishmasa o’simliklarda assimliyatsiy.i I 
ham susayadi. Lekin  hamma navdagi g’o’zalarda yorug’likga talabch.mlil 
emas. Sutkalik yorug'likning qisqartirish davomiyligi har hil (8 I.1 ' 
bo’lganda gullash surati o’zgarmaydi. Yorug’likning davomiylijjiiJ 
masalan, 6 soatgacha qisqartirilganda gullash surati sekinlashadi.

Bahorgi ob-xavoni o'rganib chiqgan holda yerga chigit qada-.hi 
aks holda havo harorati o’zgarib chigit yer tagida unib qoladi va qaytii ( 
vegitatsiya davrini uzoqlashib hosilni yig’ib - terib olish kuzgi yog'm 
to’g’ri kelib qoladi.

O ’simlikni oziqlantirish eng muhim masalalardan biridir. IJm 
yo’llari ko’p, lekin quyosh energiyasidan maksimal darajada \.i 
foydalanish uning asosini tashkil etadi, chunki o’simlik biomassasinm« 
fotosintes jarayonida vujudga keladigan organik moddalardan tashkil u>|

N A M A N G A N  V IL O Y A T ID A  E K IL A Y O T G A N  G ’O ’Z A  N AVI (I 
C H IG IT  U 1 S U V C H A N L IG I V A  M IQ D O R IY  B E I  G IL A R IM  
O ’Z G A R U V 'C H A N L IG IG A  T A S H Q I M U H IT N IN G  T A ’S I I "  

O ’R G A N IS H  
A .K o ’kaiiov.

Nam D U

Yurtimiz dunvodagi paxta yetishtiradigan davlatlar orasida eng 
mintaqada joylashgani bois bugun tezpishar navlarni yaratish va yell* 
alohida e’tibor qaratilmoqda. Hoz;rga qadar xorij mamlakatlarida vain 
ertapishar nav 150-160 kunlik bo‘lsa, yurtimizda tezpishar navlar yetii 
110-125 kun kerak, xolos. Shu bois Davlat nav sinash shoxobchalarida oil- 
yaratgan yuzga yaqin yangi g‘o‘za navi sinovdan o‘tkazilmoqda. ()ll«
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PhD "N.imlularga chidamli. serhosil, tezpishar va yuqori sifatli tola 
I ■ >. r  I.ii ini yaratishga alohida e’tibor qaratmoqda. 

t< i . i| I. ii ining o'zgaruvchanlik darajasi va uning genotipga bog'Iiqligi
*  hi sluroitida deyarli o'rganilmaganiigini hisobga olib viloyati- 

miiRla g’o’za navlarini miqdoriy belgilarini o’zgaruvchanlik 
fen"ii|'in la'sirini o’rganmoqdamiz.

i kt'o rlungan verlar umumiy maydonning 25 foizni tashkil etadi,
> ».i< hh sho'rlangan mavdonlar 3,2 o’rtacha sho’rlangan maydonlar
■ I •Im'rhngan maydonlar 14.3 foizga teng. Tuproq iqlim sharoitiga 

•i hautinl|ii ikki zo’naga ajratish mumkin:
....In log’ oldi yarim dasht subtropik zona. Bu zonaga Mingbuloq va
I  • •i.liulhirining janubiy qismidan tashqari barcha tumanlar xududlari

'ilitropik cho’l zonasi. Bu zonaga Mingbuloq va Pop tumanining
•Mil I mull
Ini iln\lit subtropik zonada sug’oriladigan tipik bo’z tuproqlar Yan- 

rt<)q. Kosonsoy va Chust tumanlarida tarqalgan. Bu tuproqlarda 
»i>i'i"ii v.ivdov qatlamda 1.3-1,6 foizni, azot 0,09-0,15 foizni tashkil etadi.

tuproqlqrning 0.5 metrdan pastki qatlamida shag'al ko’p 
periling uchun o’suv davrida suvni ko’p talab qiladi Uychi. Namangan 
......miLi i ining daryo qirg’og’iga vaqin zonasida asosan o’tloqi tuproqlar

■i I >u|>(Ki|)ik zonada asosan o’tloqi. bo’z va sur tusli qung’ir tuproqlar 
^I'm iladigan o’tloqi tuproqlar asosan Sirdaryoning chap qirg’og'iga

ii Imi'hh. har xil darajada sho’rlangan, suv o’tkazuvchanligi yomon. Yer 
Uniting ko’p bug’lanishi tufayli tuzlarni tuproq va yer osti suvlarida 

.1 Minn xarakterlanadi.
i l i n i n g  barcha oylarida havoning o’rtacha harorati ko’p yillik o’rtacha 
i yuqori bo’ldi. Eng yuqori harorat iyun, iyul, avgust oylarida kuzatiladi
......ktyabr oylari paxta yig ’imi lerimi uchun qulay keladi. Bu oylarda
n dacha xaroratdan ko’p yillik o’rtachadan yuqori bo’ladi, yog’in

• in knni bo’ldi. Terilgan paxtani asosiy qismini yuqori navlarga sotildi.
VI Im iilimiz iqlim sharoitida Gossypium hirsutum L. turiga mansub ayrim 
k i .  g'o'za navlari belgilarining o'zgaruvchanlik darajalari aniqlanadi. 

e /tMiiuvchanlik darajasiga (koeffitsienti) bog'Iig" holda kuchli, o'rta va
ii /guiuvchan belgilar anialanadi. Viloyatni ko’plab ekin maydonlariga S- 

^mli|i>n - 35, Namangan - 77, Namangan -  34 navlari ekilgan.
Mingbuloq tumanining kuchli sho’rlangan yerlarida yetishtirilayotgan S-
11 i|iiydagicha xosil bermoqda o’rtacha bo’yi 100-110 sm, xosil shoxlari 10

* kn'sak soni 10-12 ta. Bu nav ertapishar hisoblanib dastlabgi ko’saklar 
i■ v ining 20 lariga ochildi va 5-7- sentabr oylarida ko’saklar 75-80 %  ochildi. 

■ii <5 navi ham shu iqlim sharoitidc o ’rtacha bo’yi 110-115 sm, xosil
i ilacha 12 tagacha, ko’sak soni 12-14 ta. Andijon -35 navi chigit unib

... I.in 75-80 kun oralig’ida dastlabgi ko’saklar ochildi va sentabr oyining 5 -
i»i 70 %  ko’saklar ochildi. Yer osti suvlari yaqin va sho’rlanish kuchli 

»itgi sababli g’o’za gullagan paytida bir marotaba suv berildi. Chunki bu



ekin maydonlarida yerning namligi juda yuqori. Agar yerga ko'p su\ • 
ycr betiga ko’tariladi va g’o'zaning hosildorligiga katta ta’sir ko'i ,ii 
yorug’lik va issiq iqlim sharoitida o'sadigan o’simliklar qatoriga 111 

gullab ko’sak tugadigan va ko'saklar ochiladigan paytlarida ya’ni n 
avgust oylarida harorat 41,8, 41,3, 38.6 °C  ga teng bo’Idi. Ushbu h| 
g’o'zaning yetilishi uchun qulay bo'lganligi uchun sho’rlanish k u t ln  

yetilishiga unchalik kuchli ta'sir ko’rsatgani yo’q. lekin Mingbului| ' 
ayrim yerlarida yerni chigit ekishga tayyorlash paytida sho’r yim 
amalga oshirilib chigit ekilgan ekin maydonlarida bundan ham s 
olinmoqda. Tashqi iqlim sharoiti yetarli bo’lmasa ya'ni yorug'lil 
namlik yetarli bo’lmasa o’simlikdagi hosildorlikni, bo’y uzunligini. In 
boshqa miqdoriy belgilarni taminlovchi genlarga ta’sir etib ularmiiu 
larini cheklab qo’yishi mumkin.

c y ro p n J iA jS fc i  a h  E P j iA P H i in r  m e j i h o p a t h b  x,o. i \ i 
H X L IJIL1 A U J M A CA J1A J1A PH  

A.EapaTOB, 3 .Co jineB, 3.Axpopo"..
H au/jy

E p  HHCOHHHHr 6 e6 axo  GofijiH rH , ep ycHM JTHKJiap ayH ecH  6h jk iii i 
HHCOHHH 03HK.-0BK.aT GHJiaH TaT.MHHJiaH.aH, KHHHHTHpaHH, KypHJIHIM 
Jiapn Ba th 6 6 h H  amC.nap 6H Jian  TaT.MHHjiaHflH. L U y H ra  KapaMacaau f>yi > 
ep jiapH H H r M ejiHopaTHB \o jiaT H ra  H xu iH Jiaw  \03HprH  KyH aa rH  acom ll 
Jiapzia ii oHpn 6 y jin 6  KOJiMOKaa. X o 3 n p a a  k s m h  c y ro p H Jia a H ra n  cpji.i| 
4>oh3h Luyp jiaHM araH , 30,8 4>oh3h KaM u iy p jia H ra n , 17,2 (Jjnuii 
u iyp jiaH raH  Ba  4,2 $OH3H k vh jih  m yp jiaH raH  epjiap XHCo6jiaHaan V 
k h u ijio k  xy^KajiH rn epjiapH  M ejiHopaTHB \0 JiaT H ra  K yp a  38 <J)ohih ■
(})OH3H KOHHKapJIH Ba 8,6 (J)OH3H KOHHK3pCH3, MeilHOpaTHB XOJiaTH I'MlIM 
aHcpaTHjiaijH. TaaKHKOTjiapra Kypa KaM mypjiaiiraH epjiapaa x,ochji. i<-i 
ra, ypTa oiypraHraHaa 50 %  ra, KynjiH inypjiaHraHna 80 %  ra'iu 
Pecny6jiHKaMH3fla cyropHJiaanraH M a f ia o H Jia p H H H H r  1083,8 MHHr icn 
ch3ot cyBJiapHHHHF caT\H 2 Merprawa /KOHJiaLuraH 6yjin6 , MHHepa.m 
r/ji aaH oujhk 6ynraH MaflaoHJiap 810,4 MHHr reKTapHH TauiKHji ti.i 
xojraT cyropHJiaaHraii ep.iapaaii 6yFJiaHHiuHHHr ooiHiiiHra, TynpoK,iu( 
jiaMHH ujypjiaHHuiHra Ba cyB pecypcjiapHHH opTHKna cap<j)jiamin
Ke/iMOKAa.

y36eKHCTOiifla 138,8 MHHr km 3aKaH-30Byp TapMoicnapH Man*' 
uiyHflaH 38 mhht km. enHK-eTHK 3aKaH-30BypaaH H6opaT. Xo '"l 
Pecny6jiHKaaa 3500 Ta thk 3aKaH Ba 3500-4000 Ta thk Kyayiyiap muh» 
acocan Cnpaape, Eyxopo, KauiK&aape xaM^a OaproHa boahhch bhji 
HcofijiainraH.

y  36eKHCTOHaa y30K HHJiJiap aaBOMHua cyropHJiaaHraii 
MejiHopaTHB x,o,‘,aTHHH axuiHjiam 6yfiHMa acocan 3aKaH- oByp TapM 
KypHiu, THKJiam B a  TatMHpjiaiij Huurapn 6yfiHHa 5Kyfla KaTTa him | 
oiuhphjih6 KejiHiiflH. EpHH HKTHcoanfl 6axojiain.aa yHHHr (J)aKar \n( 
rHrai'Hiia 3Mac, uiyiiHiiraeK, KOHjiaiuraH ypHH, nyHOHMH, maxapjiap
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M«*t•>- ii.'wpMflaH y 30kjihth , TpaHcnopT ksthobh iiyrra KyfiHJiraHJiHrH \a\i
.............  Epnn hkthcoah - 6axojiauiHHHr 6oiu moxhhth >hh cH^aTH-
ii km xy-/KajiHrnflarH hjkthmomA nuuia6 WHKapHinjia MexHaT yHyMaop- 

lw  M|‘ iniH aHHKJiamaaH n6opaT. EpjiaH (Jioi'gajTaHHiiiHHHr hkthcoahH 
mi ii \ap 6hp reKTap epaaH ojiHHaflHraH hjifih Maxcyjior. <j)0H4a 6Hjian 

»k>iiijiapHHiir x.ocHJiflopjTnrH xaM epiiaH caMapajTH (J)OHflajiaHaeT- 
1)hi*.h.hiih n4)o;[a.'iaR;iH. livnjian TaiiiKapn, ep Gnjian awpanMac xoJi.ua 

n .i.ipHflan cJjoHiiajiaHHiiiHH xaM yHHTMacJiHK jio3hm . AftHHKca
.........y*iyn cyB pecypcjiapHHHHr axaMHHTH Karra. Lily ca6a6jiH 1 MeTp

11  if)H ia  O jiHHraH M axcyjioT  M H Kaopn VH/iaH (|)OH.aajiaHHiiiHHHr 
im luu ijinp aaH . MHa 6 np  xciixaT.epHH HKTHCoflHft G axoJiau i McapaeHHra 

vil;iM M -HyKypJiH rH , ropH30HTaji x o Jia a  KypHHHiiiH , KHfljiHrH, T y n 
an in11jihi'h. MexaHHK TapKH6«, T yn p oK  Typn , rp yH T  cyB Jiap n  caxxHHHHr 

ivu p o K  TapKH§Hfla 6HpjiaMHH Ty3 Ba rn n cH H H r M aBHcyaJinrH , uiaMOJi 
v u i ic a j ia p  cj)aoji Tai.cHp 3TauH. B y  OMHjinapHH TaxJiH Ji k h jih u i Gn.iaH  

nu H M H fla  6ax,ojiaHajiH, c y m p a ,  ep  KaaacTpn  H iu jia6  «HKnnajiH . 
nnii.it. i raH aM ajiH fi H uu iap  HerH3H.ua k h u ih o k  xyacajin rHHH  pe>Kajiam- 

m  m niKHji k h jih u i opKaJiH  TOH(j)ajiapra G yjiHHaaH . XyHcajiHKJiapHH Hr 
m u mu xyxcajiHK nu u ia6  HHKapHiiiHHH poK anau iTH pH in  Ba TauiKHJi kh jihu i 

ii m moc KejiHuiH jio3hm. B y  TOH(J)aaarn ep jiap  y3 HaB6aTH.ua shb  hkkh
• p .iiiu iH iuH  MyMKHH: 6npHHHH r y p y x a a rn  ep jiap ra  xy>KajiHKHHHr epaaH  
ih i i i^ iH JiM a c H ra  MyBO<|)HK xy>KajiHK y n y H  yM yM aH  a>KpaTHJiraH epjiap .

♦ pMt p Ba ())epM epjiap xy^KajiHK Jiapnra (JiOHaaJiaHHin yn yH  SepH JiraH  
<i i i  H k k h h h h  r y p y x r a  x yw a jiH K  >KHxaTHjiaH (})OHaaJTaHHJiaaHraH  

h'liipl i f )  M accHBJiapH , h vh o h h h , naxTa, u io jih , 6yr,gofi, eM-xauiaK, noJiH3, 
im na G ou iKa jiap  3KHJiajjHraH ep jiap , ^ - a JiM a u ijia G  3khu i yH acTKajiapn , 

■■ i.i tup, u ru aa ii h h k k sh  M afiaoH jiap , hA jiob, nHnaH3op Ba 6ou iKa jiap  
•I'rpMcp xy>KajiHKJiapH xyjiyuH /ia  6apHa 3KHH3opjiapHH m y  TapTH6fla 

. 1 XO Jlfla COJlHUITHpHIlI HyjlH GHJiaH epHHHT HHC6Hft 6a\OCHHH 
V M K H II.

ii n a ia p a a  TyTH in KepaKKH, 3KHH3opjiap >KOHJiaiiiHmH.ua aBBajro  
i i .  is m pejibec)) 3 jieM eHTJiapHra (KaBapnK,6oTHK, CHoarnp.TeKHCJiHK. k h h  

in ii mi hi TeKHCJiHKjiap Ba  6 .) KapaG w o H Jiam yBH ,T yn p o K  TypnapH , rpyH T  
|h  * i im h .  h k h h m h h  xycycH H T jiap , h h j io b  T ypn  Ba  6 ou iKajiapH H H r aHHK 

|  i i ' i i i h h i u h  6axoJiauiHHHr a co c jiaH raH jiH rn ra  HCH&unft Tatcnp STaflH.
■ M iiufiajiapH  Ba y jia p iiH u r  cH fjia iH  a jioxH fla  3bTH6op.ua G yjiaan .
■mii oKHJioHa (JioftaajiaHHin KeJiaacaK Tajia6 KHJiae.raH 3apypai;tnp. Ep 
î iH.i.Hi (JjoflflajiaHHiu aapaacacn Ba caMapacHHH ouiHpHui ynyH 3nr 
kiniiiioK xy^KajinrH Hiujia6 HHKapnuiHHH ep pecypcuapHHHHr Tajia6n Ba 

nmu kcjih6 HHKKaH xojiaa HcofijiauiTHpHin jio3hm . Aji6arra, MaMJiaKaT 
i \ai«l)CH3JiHrHHH TabMHHjiain, MaBHcya pecypcjiapaaH OKHJiOHa

.............  oo3op Tana6 KH.iajiHraH MaxcyjioTJiapHH Hin.ia6 HHKapHin Ba
in i i i i i ir  3 x th » k h h m  yHHTMacjiHK TajiaG KH jiH iiaaH . IIIyH ra  KapaMacaaH
I in m iH H r xojiaTHHH x n c o 6 ra  o jjM acjiaH  Huijra6 HHKapHuiHH TauiKHJi 

I .  >iu n \  m  ca jioH H  O KH6aTjiapra o jih 6  k c jih u ih  M yM K H H . MacanaH, k vh jih  rnyp 
i| r ia  Ky3 rH  a o h  Huura6 HHKapHUJHH w oftjiau iTH pH ui caM apaaop jiHKH H
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nacaHTHpazui. Afipn\i xo.xiapaa epHHHr khuj.tok xywajiw-H him i hi 
M y i . ia K O  »poKCHj x,o.ira kc.'ihiiimi a ca6a6 f iy n a n H . KypHiniO 1\ 
MyaMMO.napHH h>ko6h3 xa^ khjihuj cyropHjiaiiHraH epjiapimm 
\ojiaTHHH nxiuHJiaiu khuuiok xtoKa.iHK Hin.ia6 miKapnmiiM i.um 
pHBOyKJiaHTHpHIIIHH MOJUlHfl aCOCH X.aMHa \ajl KH'IVBHH OMHJ1H Mil i*“.

K JIA l 'l Hd>EJIbTF.P C H H flP O M H  K A P I IO  T H IU IA I I I  11.1111 il
X Y C Y C H f lT J IA P

O p T I I K O B  3 . A.
OaaMJiapaa >khhchh xpoMocoMa aHeyn;ionaHHCH 6H;iaii im hi 

.iHKJiap xpoMocoMa KacajuiHK.iapHHHHur 40 (})oh3hhh TauiKHji tu 
5KHHCHH XpOMOCOMa aHeyriJIOHAHHCHIIHHr aftpHM UiaK.lJTapH lll' l* 
TepHep CHHflpoMH, KjiaHncfie.ii.Tep. X-xp0M0C0Ma TpncoMnm n 
KacaJiJiHKJiapHHHHr yHpaui Te3JinrH (nacTOTacH) 1000 Ha<jmp .i 
paBHUiAa0.4; 2,0; 1.5 Ba 0,65 cj)0H3HH TauiKH.a 3TaaH[ 1] Ke.iTHpnjii.in 
jiap myHH Kypcaia,iHKH. xpoMocoMa aHaManHHJiapH Ty^afijin h i  i » A  

TyFMa HyKcoHJiap Ha<j>aKaT TH66HeTHHHr MyaMMOCH, 6ajiKH hx<thm'>« 
HHp. Yiu6y KacafijiHK.iapHH Tainx.HCJiaiu.aa, ojuhhh ojihlujiu m 
TaaKHKOTJiap my6x,acn3 Karra axaMHsiTra sra.

)Khhchh xpoMocoMaoiap 6n:ian 6of;ihk Kacanj7HKjiap.ua pHim*
KaM ce3HnyBHH HyiccoHjiap £kh aiipHM opraiiJiapaarH Hyncoii i.i|i 
CHHapoMaa MauiyM 6np cjjeiicmiriHK y3rapHinjiapHH i03ara Kejmi|i 
TauiKH opraiuiap Ty3HjiHiiiH.ua 6kh 6aT>3H opraii.iapuHHr huj cfiaoiimii n 
SyjiHuiH MyMKHH. liHpoK iuy KyHrana M0p(j)0Ji0rHK 6ejirHJiapim i 
yjiapnH cofjtom oaaMjiapaaH a>KparHO TvpyBHH Mai>jivM 6np mhkjI"F 
MaB/Kya 3Mac.

3pKaK.iapaa ynpafiaHraH k h h ch k  xpoviocoMa KacaiiJiHKJia|iii 
ICnafln<j)eAbTep chhapom h 6yjin6, v h h h t UHToreHeTHK acocn k.i|m 

opTHKna X  eKH Y  xpoMocoMaHHHr MaB>Kyfl.iurnaHp. yiu6 y cun 
KJiaccHK LuaKJiH 6yJiraH  47,XXY KapHOTHnH Kyn vnpanaH, yiijum  
KaMnan KaM xo/iaTJiap/ia 48, X X X Y , 49, X X X X Y  KypHHHiujiapH \.im 

LLIyjiap 6miaH 6np Karopaa y iu6y chhapom hhhf apajiaui iuamijiapii 
6yJiH6 x,ap xhji KapHOTHnjiH xywafipa KJioHjiapwaaH TaiuKHJi ronraH: X> 
X X Y / X X ; X X Y / X Y / X X , yjiap  opacim a 46XY/47XXY KapnoTHii h 

KynpoK ynpaitaH [4].B y  cwHflpoMnarH TyrMa HVKCOHJiap jkhhchR e m m *  
6ouuiaHryHra Kaaap naMoCH 6yjiMaH.aH, xoMHJiaHHHr 3MopnoHan pm*' 
iiaBDHaa KapHOTHnaarH Y  xpoMocoMa TycjiafljiH ryxyM non.iap Ba spKui. 
opraHjiapHHhHr inaKjijiaHHiiiH MeicpH/ia oyjiaan , jkhhchA pHBO/KJianHin 
sea TyxvMflOHJiap pHBo>KJiaHHUJHfla Ba (JjyHKUHacHfla HyiccoHJiap Kypm» 
•nafi.au, hvhkh TyxyMaoHflarn ceKpeunjj 6e3HnarH TyrM a KaMHHJiHK.iap i 
TecTecTepoHHHHr eTHiiiMOBHMJiHru Ke"H6 wHKaaH. AfiHaH aHa uiy « 
yjiapHHHr TaHa TV3H.iHuiHiia aejuiap Taiiacnra yxmaiiiJiHKJiapHH KejiTH|ii 
panH.

OflaM xpoMocoMajrapHHH UHToreHeTHK tbhkhk KHUHimja nepH<|: 
jihm (J)Ouht xyjKaftpanapHiiaH (^OHaajiaHH.iiiH. J I hmcJiouht xyjKafipa^ 
6'yjiHHHiuHHH <J)HToreMarrjiK>THHHH ((D rA ) BOCHTacHfla CTHMyjina6, in
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mi ky.Ti>Typa.'iaiu h m ko h h h tkh h h i MaBJKyaJinrH ouaM xpoMoco-
i •''iniiiii' miaaa ocoHJiauiTHpaan. XpoMOcovia^apnH raxjina kh.thih 
Mr im|i.naaa 6ocKHHHaa GawapnjiaaH [3].
.........  cHH,gpoMH anHKJianraH 82 Hatfiap 6eMopHHHr 79,2±3.3

k * p o M o co M a  4 HC0MHHCH 6y j i r a n  47, X X Y  x vH caftp a  K j io H H ia  3 r a  
fM ini Ki.XY H op N ia ji B a  47.X X Y , X  — a n c o M H u c H  M aB> Kya h k k h  x h j i
» ........ n a apa jT H iu  t h i i  9,75± 1,03 (| )o h 3h h h ,  X- 4 h c o m h « c h  P h jm i i

ipHCOMHHCH M a B *y a  6yjiraH  46, XY/  47,X X Y /  4 8 .X X X Y
I ......... . s r a  a p a n a u j K ap H O T H n  2,43± 0,41 ( } )o h 3 h h , (JjaK aT  a H a v ia ji
)it* up.i'iam Tun sea 47,X X Y /  4 8 ,X X X Y  4,87± 0,76 <}>oh3hh TauiKHJi 

HI h iiir .H C K , 6eMop:iap o p acH ja  KjiaHH<j)e.nbTep chhupom hhhht Y  
■» iiu (iM nacnra  sra  Sy jiraH  46. X Y /  4 7 ,X Y Y  HopMaji KapHOTHHjiH 

■Mjt im thii apaaaui BapnaHTH xaM ynpa6, 2,43± 0,41<})oh3hh TauiKHJi 
v v \  16. X X  03 MHKaopaa aeji KapnoTHiiH xaM G y^ iair BapnaHTH xaM 

f  mi him TauiKHJi 3TflH. Y u ]6 y  6eMopjiap opacnaa  1 Hacjiap 6eMopHHHr 
Bn* I riiu iH rHaa aitH iciaHraii. KOJiraH 6eMopjiapHHHr s h t  khhhk emH 17, 

I i *  rum IX cu ihh  TauiKHJi 3TaH. Y u i6 y  M atJiyMOT iu y iin  KypcaTagHKH  yuioy 
p  »iiin  ii Ii pHBO>KJiaHHiu aaBpnraMa a jio x H ja  (JjeiiTHnHK 6enrHJiapH 6HJiaii 

IbMi t i |iMufl;iH, uiyHHHr yqyH KjiafintjiejibTep chh£pom hhh jkhhchS c th .ih iu  
n il i.u:x.HCJiaui4a KapHOTHriHH uh r o re H e T H K  TaxcHJi kh jihu i oHJiaH 

( tS'iipoK caMapa 6epaaH. Ko jiraH  s h f  eu iaa rn  6eMopjiap KyiipoK 6e- 
mn iiihkoht KHJiraH. Yuioy 6eMopjiap opacnaa  17-19 fiuiaarHJiapn 

M |W Kjiapaa jkhhchA ai,30.'iapHHiir puBOKJiaHHiuaaH opKaaa KOJiaer- 
ir  nijiaMHH >khhchA 6e„irHJiap hxidh pHBOKjiaHMaraHjinrH anHiyiaHH6. 

ii it nyKpaK 6e3HHHHr ycn6  KeTHuiH -  rHHeKOMacTHfl LUHKOjiTH 6njiaH  
■............ TaBCHH  3 T H JiraH .
lilt MM iai.KH4Jiaui ao3HMKH, y iu 6 y  82 Ha<})ap GeMopiiHHr SapnacH

E»l Mil. I.III. 5KHHCHH at30aap HIU <j)aOJlHJITHHHHr 6y3HJIHIUHaaH a3HKT MCKKaH
I  .......a n  G n p ra j iH K a a  y w 6 y  c H H a p o M ra  x o c  (jieH O T H n u K  6 e jirH Jia p H H

p  > n im a i  h G e M o p j ia p a a  hkkoji KV3aTHUi M yM K H H .
Xyjiocajiap:

In i 'in|i[*j i>Tcp cHHapoMH aiiHKJiaHraH 6e.Mopjiap jkhhchh pHBWKjiaHHiu 
in u n M u a  (JjeHOTHnHK Gejirnjiapn 6HJiaH awpainG TypMaiiaH. 

l i iH ' i  cmiapoMHH >khhchA pHBO)KjiaHHui aaBpw 6oiujiaHryHra Kaaap 
p  in KapHOTHriHH HHToreHeTHK TaxcHJi khjihui 3Hi caMapajiH ycy.ianp. 

pMiiiiilii-tn.rep CHHapoMH aHHfyiaHraH 82 GeMopiiHHr 6ap>iacH 6enyuiTaHp.

i 11 I I A R IA  C O M O S A  >'C T I M  J I H  T H  H11H T  K O ^ E H C H P J I A H I A H  
h o j i h o j e h o j i  i . h p h k m a j i a p h

M . M y p o a o a , F.y .C iiflaHKO B., tU .B .A 6 a y j iJ ia e B .
H a u jjy

'.i iMcllaria comosa ycHM jinraaaH  5,6,7,2’-TeTpaMeTOKCH(JuiaBaHOH,
III l|«IKCH-7-MeTOKCH(j)JiaBaHOH, 5,6,7-TpHrHapOKCH(J)JTaBaHOH, 5,6,7-TpHTHa-
• " fi MCTOKCH(J)JTaBaHOH, EaftKajIHH, 6aHKaaeHH, BOrOHH3Ha, 2 ’-OKCHXpH3HH- 
•'inikypoHHa. XpH3HH-7-0-raK)KypoHHa. HopBoronHH. 7-O-P-D-rmoKonn-



p 0 H0 J H a  a n w re H H H , 7-0-(3-D-rAKiK0HMp0H03Ha H o p B o r o H H i i .  7<> 

p o -n o3 M fl c K y T e ^ jia p e H ii ,  H o p B o ro H H H - 7 - 0 - (3 - D - r .n io K y p o H H ,'j m> ■ i > 
t h 6 o j iH H ra H  B a  y j ia p H H H r  T y 3H Jin u iH  k h m c b h h  x o c H J ia n a p w i ;i ■. 
M ab .'ivM O T Jia p H ra  a c o c a H  a H H ic ia i i i  a i i .  [1 - 6 ]

V cm m jih k  TyKH M ajiapH jia  o iu jio b h h  M o a a a n a p  O KCH ju ianm ii u i 
peaKUHH Jiapn fla . x y ^ a iip a H H H r  Ha(J)ac o j ih ih  >KapaeHHfla (ji.u i 
KaTexHHJiap OKCH,aJiaHH6, aH T O U H an jiap ra  aH JiaH aA H . A h to i ih i ih  
BOHJiapra afijiaHHLUH eKH KaiiTapHjiHS, flHa KaTexHHJiap x o c h ji kii mi 
B y  p e aK U H H H H  KyfiHAarn c x e M a  6yflnna T a c B n p : ia c a  6y J ia a H :

O m n o B M M  Mozmajiap r a n  KHcnoTacH S H J ia H  6 o r jT a H ra ii  i 
rajiOTaHHHjrap K a T e x H H Jiap  KHpanM. K a r e x H U u a p  K O H fle H c a T jia H y  nun 
6yjiH6, y jiap ra  (f in aBaH O Ji B a  a H T O u n a iu ia p i iH H r  x o c h j ia j ia p n  K H p a m i 

Cvb B a  c n H p m a p f la  h x u ih  s p n iU iH ,  o c o h  O K C H a Jia H a a w , o k - h ’I 
6 a p ic a p o p  M o im a n a p  x o c h j i  K H Jia a n . M e T a i i  o K C H fln a p H  6 H jraH  p a m im  
6 e p a a n .  K j i e f i  x o c h j i  k h j i j  b 4 h  M o a a a n a p H H  Koary jiauH ara  ynpaTa/m  
3 p u M a iia H ra H  sn>nn K y p ro u iH H  n y K M a n a p H H H  x o c h j i  K H jia u n .

Oiujiobhh MOfl^anap u iH iiu iapra Kapmn Ba TepH jiap iw  chjijiih  
xa.Mja 6aKTep«ocTaTHK xoccanapra sra, BHpycjiapra KapuiH aKTHBjmi n 

yCHMJiHKJiap xoMauificH TapKn6HflarH oiu jiobhh MOimanap ia i i 
KOH KeTHUiHfla HeiirpajijiOB^H BOCHTa CH<J)aTH,aa c))OH.aajiaHHJiaHH. A t* 
Ba orap MeTajijiap TaicnpHaa 3a.\ap;ianran;ia, RHpim rjiapnH cypi 
CH(j)aTHaa. coByK  yp ran  ep;iap;ia, 6 ypyn , KyJioK, tom ok Kacajum* 
6apnacH.ua ouijiobhh wo&najiap HiiuiaTHJiaAH.

TypjiH ycHMJiHKJiapaan ojiHHraH khmcbhH ouijiobhh Moaaanap i.i| 
aTOMJiH (j)eHOJiJiap - n0JiH(J)eH0JiJiap VHVMHflHp. BeH30Ji aapocHjiui 11 
pyxjiap cohh KaMHxia HKKHTa, KaTop-ypTa xo.iaTfla (nHpoKaTexHiira y\ 
ym a  6yjin6. Karop- BHUHHan (nnporajuiojira yxwani) jKoftjiaiuaaH.

A r a p  ouijiobhh Moimajiap 3 pMTMacnra ( I I I )  BaneHTjiH TeMHp ry i 
3pHTMaCH TaiCHp 3TTHpHJICa, IlHpOKaTeXHH r y p y X H ra  KHpyBHH Tami.l I 
hiuhji, H H p o ra jiJio ji ryp vx ,n ra  KHpyBHH T aiiH fljiap  s e a  Kopa-KyK nv r  
KH Jiaan .

KoHfleHCHpnanraH pearrHBJiap Tatcnp 3tthph6 wcHTHjica Mypam. 
lOKopH MOJieKynanH OHpHKMa xochji KHJiaflH.

KoHaeiicauH»jiaH; BHH TanHjuiap (KOTaHHfljiap) MOJicKyjiaciaa n| 
xoc 6orjiaHHiu SyjiMafian, yjiap y3apo aH(})eHHji THnnjia 6ynn6, KynjiH kiii 
Ba 6ouiKa 6npHKMajiap TaicnpHfla paHrjiH 6HpHKManap - 4>jio6a<|ieHJi;i| 
KHjia^H.

OH

oFtavontar
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..... i i i i Jl iy B H H  TanH fljiap  yH  Ba/ieHTjn i TeM Hp TV3JiapH S iij iaH  icopa-
'IV Ii M il XOCHJI KHJiaflH.

>.ninu unyH H H  T anH fljiap  H iiiK op jiap  H u iTH poKH aa joK op n  xapopaT jja  
| i i i  mu im poKaTexH n 6H.naH 6 n p  K aT o p aa  6 a t3 a H  (JuioporjnouHH xaM

miii comosa VcHM JinrHHM Hr ep ycTKH k h c m h  xoHa xapopaTHna 
iKCTpaKTiiaH o u i j io b ^ h  M o im a.iap H H  KaHCH ryp yx H H  

M iiipH ji KHCJioTa Ba (J)opMajiHH Hm TH poKH fla  o j ih S  6opM Jia jiH ran  
|i i i ik i ih h c h  eo flaM Hua f h u it  p aH m H  n yK M a  x o c h j i k h j i h h j ih . X o c h ji 

•>*t I <|iiuiTpjiaHca (JiHjiTDaT^a rnapo .iH 3 JiaH V BH H  r y p y x H H iir  napna- 
■W HUiapH  KonajiH . B y  r y p y x  M a B JK y a jw rH H H  aH H K Jia in  v h v h  5 m ji  

|hhmi*i y cT H ia  l r p  KpHCTan x o JiH jja rH  HaTpwii aq e T a raaH  acTa-ceKHH 
•It “  IOKJ1HKHH HaHKaTMaH. TeMHp-aMMOHHHJIH aHHHKTOIIIHHHr 1 %  JIH 

Id  roMHH KyiiiH.7a;iH. H a ™  w a g  a  KpH cxaji y c r a / ia r a  HeftTpa.i poHa.ua 
uiH jiJiapH H H r rHap0 JiH3 Ju iJiaHVBH H  ry p y x jia p H  napnajiaH raH

■ n.«|ni MiinvKy/iJiHrHHH h c 6o t jio b h h  KyK  p am  x o c h j i  S y jif lH .
•in M o ;m a ia p  aw p a T M acn ra  BaHHJTJiHH Ba  KO H ijeHTpjiaH raH  HC1

..............mu k h 3 h ji p aH rra  6y s j iH 6 K a ie x H H J ia p  6o p jiH rH  a i iH K J ia u a H

m il iK C T p aK T H ^ an  a>Kpa™ 6  o n H H ra n  i  jh m z i a acp aT M acH  b b k i yT H U in
....... Ba xaso KHCJiopoxiH TaicnpHfla 0KCH4JiaHH6, K^urnp paHr

||i in mi c o b  < c y B f la  apHMaflH , h i>h h  <})jio6ac{)eHJiapra a iljian an H .
>ii in comosa y c H M jiH rH H H H r  o lu j io b h h  M o a a a j ia p H  6 h p h h h h  M ap T a

AjiaGHgTjiap.

| ii'| ii ( < 'C’P, M o cK B a- JIe H H H rp aa . t o m  20, 175c. (1 9 5 4 ).
• iiiiMiHu B .A . <I>0T0K0Ji0pHMeTp:i4ecKne Meio,gbi onpextejieiiHa 
•iiiii M . ,  1964,c. 21.

ii iu h k o b . M .ri.IOnaaiueB, 3 .X .B o t h po b , III.B .AGayju iaeB  X hmhh
i hi* i i i i i . Bu ii.4  (2007)

| Imiiimori , Y.Miyaichi, Y.Imoto, H. Kizu, YTanabe, Yakugaku
ii .. '4 (1 9 8 4 ).

|  in iiiiiiio ri, Y.Miyaichi, H. Kizu, Yakugaku Zasshi,102,388(1982).
| i M.iliiy, K.R.Markham, M.B.Thomas, The Systematic Identification of 

i.l«, Springer-Verlag, Berlin, (1970).
I I I I  'IrMccoBa, PacTHTejibHbie pecypcbi ,tom  29, 89c. (1993).

PI I I' X K T O M E T P H H  M E T O flH  E H JIA H  A H P H M  M E B A J IA P  
I A P K H B H / lA r il K A H A  M H K A O P H H H  A B H K jIA L U  

F .y .C i i im H K O B .
H aM jiy

|'|i in lim a  ycH M JiH K Jiap  a yH ecH  xnjiM a-xH ji 6 ; ’j i h 6, y jia p  TapKH6H.ua TypjiH  
•« i i . i  nip M aB iKyn . )K yM jia aaH  caxapo3a xaM  v c h m j ih k h h  n o a c n a a , G ap rn jia . 

k • mi M c iia c H ja  TypjiH  x h j i  M H Kflopaa G yjian n . C ax ap o3 aH H H r r a f lp o j im  
•* ....... ..  rjii0K03a Ba  <J>pyKT03a x o c h j i  6yjiaxiH.
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C 12 H 22O 11 -f H iO  —► Ce,Hi20& ■+■
B y  VHajia M oanaHM Hr xaM M acn  accH M M e ip M K  vn n e p o u  a ro M in .i h i  

aKTHB^Hp. O nTHK aKTHB M onaaaa lT a  C  a T O M H ja  T ypT  xh.i ypm nn.. 
y . ia p  a - D ,  p-D, a - L  Ba P - L  n30M ep K y p n H n u in a a  6 y jia jiH

J r v  T ^ N M
A  6 h  o h  m

K,aHjj jiaBjiarw TapKn6Mfla Macca 6yHHHa 20-25% caxa|»' 
aiiHicnaHraH[6].

V cH M JiH K jiap  TapKHOHAarH caxapo3aH H  aH H K Jia iu n n  6 np  i ic h u  
Ma B w v a  6 v j ih 6. y jia p  KyHH.narH Jiap: no jw pH M eTpH ji, pc(|ipi* 
nepMaHTOHOMeTpHH, KOJiJiopoMeTpnfUiapAnp.

BH3HHHF Ba3Ht}ia pe(j)paKTOMeTpHH MeTOflH 6 n jiaH  KaHA /iaBJiai 
rn n o c , K y jiyn n a fin a p  T ap K n6 H fla rn  cax ap o 3 a  m h k j o p h h h  co .-i i i i i i  
H6opaT.

B y  m u  pe({)paKTOMeTp MP<t» 464  na o.ih6 6opHJi,zin.
H u ih h  6 a * a p H iii  TapTHon:
1. 5rp KaHfl jiaB Jia rH H H  m ap6aTH H n o j ih 6 pecJipaKTOMeTp, i.i . 

KypCaTKHHHHH aHHIOiaH.HH
2. 5 rp  a p ta  HHUiap rH Jio ca a n  o j ih 6 . m ap6aT  T a iiep jia6  pc(|if ,t» 

CHHJJHpHIU KypCaTKHHH ailHK JiaH flH .
3. 5 r p  K y jiy n iio f t  m a p 6a T H H n  T a n e p .a a S  p e (J)p aKT O M C Tp ;iii . 

KypCaTKHMH TeK lllHpH JiraH .
B y  HaTH>Ka.iapra T p m iiH in jia  K j f in a a i  H HcaflBajiaaH (fjOHnajiaibiiiK

2 (f C nic.\tnepamypada xojiamuea Kesimupuiu j/fart— 1 m
KypyK M o a a a j ia p r a  B p H T y B M H jia p H H H r M a c c a  y j i y i im  KHHM aT.nap ii 

pefbpaKTO M CTpHH  T y rp m ia rH H  K y p c a T K H H jia p n  %

TeMnepaTypa 0 5 10 15
°C y ^ K V H a  K yp ca T K H H jia p H / ja H  a i ip H j ia j i :

10 0,53 0,56 0.59 0,62
11 0,49 0.52 0.54 0.57
12 0.44 0.47 0 ,49 0,51
13 0,40 0.41 0,43 0,45
14 0,34 0,36 0,38 0,39
15 0,29 0,31 0.26 0,33
16 0,24 0,25 0.20 0,27
17 0,18 0.19 0.13 0,20
18 , 0.12 0,13 0,07 0,14
19 0,06 0,06 0,06 0,07
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(1.
I N I ’ ll t

I
M

I
ft 
M

i i

Nii inu x o H a  Tevinepaiypacn 20 CaaH nacT 5yaca. pe(J>paKro\ierp 
h i  xcaaBaajiarn coh afipHJiaziH. Arap.ua wKopw 6yaca, acanBaouarH 

im l»y raacpHoa acapaeHHaa xoHa TeMnepaTvpacH 25° C  SyaaaH. lU y
■  i i  i i i  i i  HaTHJKara 3pmuflH. 

inn i i . h 11 + 0.36 =11.36 %  
fftmnp thjioc 14,4 + 0,37 =14,77 %  
iiiiiiii X.4 + 0.36 = 8.76 %

■MCTpHH mctojih OHaaH TeKiiiHpHJiraHaa KaHii jiaBjrarwaa 11,36 % , 
i si locjja 14.77% Ba K y n y n H a f ia a  8,76 %  c a x a p o 3 a  Gopani hhh

i i

<J>OH,aaaaHHaraH aaa6HeTaap:
•I I fc» i»iiKHH, E.C.HeTBepHKOBa, H A Mkob.icb >l)M3HKaiian npaKTHKVM ypTa Ba ojihh 

i /laBJiar Haiupue™ TouiKeHT 1960 h h ji.
Ii k  k k i k o b  <t>H3HKa aapcaiini. ViSeKHCTOH Me.THUHHa HaiupHCTH ToniKeirr ]968-

M II I nipa()>OBa. B.J1. KaraH Pvkoboactbo k iacaoaiopnbiM paooraM no (fiiHMKe 
kii lli.icuian uiKo.ia MocKBa 1970 r

II l> MmimeHKO, A.A. PaBaejib. A M  noHOMapeBa Omrnc KHMe.ian A m iih h  
mii1 loniKeHTy36eKHCTOH 1998 frnn

s..jpcTBeHHbiH CTanaapr IIpoayKTbi nepepa6oTKH njioaoB h oboiui j 
. ipil'ICCKHH MCTOA OnpejC.ICHl!!! paCTBOpMMbIX CyXHX BHIUeCTB TOCT 28562-90
i 11-iMunraH SSM aa 17.04.2004 il. pyfixaira oaHHrau.
ft MycraKMMOB «'P’cnManic.iap tfunno.ionisicH Ba MHKpooHoaormi acocaapn» 1995 
VfclllVRHH laiUHpeTH

■ r r i l A  L A T IF O L IA  V C I I M J I H r i l H I I H r  K l f M E B H H  T A P K H E I I
F . y . C H a a H K O B .

Hcm ffy

y|>hn la t i f o l ia  K y r a a o m a a p  o n a a c n r a  K H p n G  y c H M JiH K f la n  o k c h j i , 
H M  k e rn a T K a , 5 r ,  H 3 o p a M H e iH H , u ja K a p , n p o re H H . o u j j io b h h  M o a a a j ia p ,  
■ iN rM CM T/iap . a cK a p 6 H H  K H ca o T a , a c jw p  M o f ia a p n .  H HTO CTepHH , T y f t w i r a H

i n * p a T n 6  o a H H ra u .
Ij im iM aaH  K y ra  ycn M .an rn  x aaK  xy>KajiHrHaa TypaH  K yp n aH iu  MaTepHaa-

0  iMii.a Ba  x a jiK  MeaHUHHP.CHaa 0111K030H, HnaK K a ca jiaH K a ap n aa  bs\
■ I i.u  aa jiH K Jia p n aa , k o h  k c t h iu h h h  TyxTaTyBHH BOCHTa CHt}>aiH,aa, u h c t h t ,

ttyw i mi i HH eKoaorH K  K acaa aH K a ap iiaa  a o p n  BocHTacH c H iJ ja ra a a  Ky/iaaHH-
1 I I I  him Ba 6aprHHHHr aaMaaMacn u iHuiaapra KapuiH BOCHTa CH(j)aTHfla. 
I) - *111111 raa, aH3eHTepH«aa, iiHCTHTaap.ua <j)OHaajiaHHaagH. BaprHHHHr aaM-

YcKyHa KVncaiKimaamira kvui h. la in
0.06 0,07 0,07 0,07 0.07
0.13 0,14 0,14 0,14 0,15
0,20 0,21 0,21 0,22 0,22
0,27 0,28 0,29 0,29 0,30
0,34 0.35 0,36 0,37 0,38
0,42 0,43 0,44 0.45 0,46
0,50 0,51 0,52 0,53 0,54
0,58 0,59 0,70 0,61 0,62
0,66 0.67 0,68 0,69 0,70
0,74 0,75 0,77 0,78 0,79
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;iaMacn K a n jU H  a n a o e rx ia .  MeBacHHHur KafinaTMacn 6ponxna:i ,u ■ *4■* | 
;iapHna iiopH BocHTacH cn'I'arH^a HiujiaTH;iaan

H a s ia H ra H  bh.toht M y c T  T yM a H  f lH r n e p  K H iiu io F H fla ii  ii|nnw 
K y p n T n o .  M a f ia a ja o ,  a ia n o j i  jp H T M a c iu a  3 K C T p a K u n » .ia 6 , 3 k c i  p.it 1 
x jio p o (j)o p M . 3 i n ."a u c T a T  B a  n - 6 y T a n o j i, in  ( J ip a K U H H u a p ra  6 y jiH H jin

X jio p o tJto p M .T O  <j)paKUHH io n K a  K a m a M , K ;oro3 B a  k o j i i h i ^  
T o rp a t})H 9  y t y  . in  f in n a n  i ia e H u n (j)H K a iiH « j ia H a n -  lO i iK a  K au i.iM  
x p o s ia r o r p a ( J )n «  K H j iH i ir a o a a  (| ).ia B O H O H flJia p ra  x o c  C y j i r a n  .not i k i m i »  m| 
x p o M a T o rp a M M a ;ia p H  aM M H aK  3pnT M acH .ua . Y E  n y p .n a p H ^ a  K y p 11.11 
KHfiMaT^apH co^HiiiTHpH.nraHiia ({i.iaBo iiom  a r . iH K O H iia p ra mu 
a m iK j ia n n n .

2 r p  KVfOK XJTOpO(j)OpMJTH CVMM3HH 4 r p  T 03 a  C O p6eH T  GhJKIII il |M 
y c T y H J iH  20rp T 03 a  c o p b e n T  H iu T n p o K H f la  3KCTpaKunon 6 e in m i 
cHCTeMacHna (100:0, 97:3, 95:5. 90:10, 80:20) n.a sjitopjiaS 53- 4ip.ii mhJ
o.iHHjiH. 46-48 4>paKUH«jiapfla capwK paHniH KpHCTajm o.ih h a h .

OjiHHraH HaiMVHa KOK-3 (})OTOKO.iJiopHMeTpnfla MeTano.njia i 
HOHJiaillTHpyBMM KyUIHMMajiap HUJTHpOKHUa Y E  CHeKTpH OJIHIt

HarHHcajiapra spHuiujmH: A.max. h m : M eO H  273, 305, 326, 370;
271. 328. 435: +A1CI3/HC1: 428; +ZrOCI2: 455; + ZrOCU/jiHMoimu 
Y B - c n e K T p H  M a o .iv M O T H ra  K y p a  o .T H nraH  M o a a a  ( jw a B o n o n  c m ic j im .i i 
C 3 x o j ia r a a p f la  r t t ; ip o K c n  lypyx, w o H .ia u ir a H JT H ra a a H  n a jio j ia T  6epa;m

HaMaHraH BHnoaTH^a ycauwraH Typha latifolia ep y r r j f l  
xjiopo(|)opMjiH c\ MMacHjiaH 6 npnnMn MapTa cfi.naBOHOHfl ar/iMk<ni 
a>KpaTH6  OJIHH/IH.

B O T A N ilvA  D A R S L A R I liC H U N  D ID A K T IK  M A T E R I A I I 

T A Y Y O R L A S H

O.Abdiveva.
Nani D U

Odatda biologiya kabinetidagi ko’rgazmali qurollar turli-tum.m 
Ularning ko'pchiligi magazinlardan tayyor holda sotib olinadi. Ba'zi f 
qurollar o’qituvchi rahbarligida o’quvchilarning o ’zlari tayvorl.riM< 
mumkin. Gerbariy, kollektsiya tayyorlash, tablitsa. diagramma yoki s x c iih  
kabi ishlarni ayrim o ’quvchilar hech qanday qiyinchiliklarsiz bajarishkm i 
Biroq ho 'l preparatlardan mulyaj vasashni ayrim o'quvchilarga l;m 
bo’lmaydi. Bunday ko’rgazmali qurollarni o ’quvchilar biologiya kabinclnl 
holda tayyorlaydilar. K o ’pincha maktablarda tabiiy shaklini, hajmini tasv ■■■« 
ko’rgazma qurol yo ’q. Shuni e'tiborga olib, uni maktablarda keng nu 
tayyorlashga e'tibomi kuchaytirish zarur.

O ’simlikning tabiiy hola'ini buzmagan holda qumda quritish judii 
bo’ lishi bilan birga ko’p mehnat talab qiladi. Odatda uni qog’oz om«; 
presslab quritilganda o’simlik yassilanib tabiiy ko’rinishini yo ’qotail 
quritilganda esa o ’simlikning tabiiy shakli va ko’rinishi saqlanadi. Il«l 
gerbariy lari ga nisbatan afzalligidir.
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iiii Muir tabiiy ko'rinishida quritish uchun avvalo tunuka yoki qalin
■ piiiilm (korobka) tayvorlanadi. Qutiehaning bo’yi 40-60 sm, eni 20-

■ •i" kirrak.
>uv)!a solib unga aralashgan Ioyqa va organik moddalar belcha yoki 

■ton a.alashtirib, qayta-qayta yuviladi. Bu ish loyqa qolmaguncha 
Hiiiil.nli Uum sof holga kelguncha quritiladi va tunuka tog’oraga solib 

l iilik li yoki gaz plitasida), natijada loyqa va organik moddalardan 
Im if tin loza qum kristallari qoladi. O ’simlikni quritish uchun tayyorlab 

Bui it lialar tagiga tekis qilib qizdirib sovitilgan qum solinadi, ustiga 
\ ll.uli, so’ng uchi 1 mm kattalikda tegishli qalin qog’oz voronka orqali
i ii ii qum bir tekis solinadi.

'tnlil qum bilan ko’milgandan keyin quticha iliq joyga olinib, shu joyda 2- 
■ghmadi. Qumga ko’milgan o’simlik shu fursat ichida shaklini 
' ...holda quriydi.
Mikni qumdan chiqrib olish uchun quticha 45° qiya qilinadi va ohista 
M m  qumi tushiriladi. Shu tariqa o’simlik yarim ochilgandan keyin 
Kil^nn qumi uchi ingichka shisha nay yordamida puflab tushiriladi. 
in/.ilangan o’simliklarni darhol yog’och taglikka o’rnatib, ustidan oyna

il.uli
O'sim lik va uning qisnilarini konservalash.

■ mil i o'qitishda laboratoriya mashg’ulotlari o’tkazish uchun
ii materiallar alohida ahamiyatga ega. Shu maqsadda ildiz, ildizpoya, 

fr-nlm. poya. kurtak, barglar, gul va mevalar, zamburug’larning meva 
«iti|Linadi. Konservalash uchun turli eritmalardan foydalaniladi:

5 %  Ii sirka kislotadan konservalash.
Ii sirka kislotasida pomidor. bodring, garimdori, uzum, olma. nok. 

In  mI, mevalari konservalansa. ularning tabiiy ranglari uzoq vaqtgacha 
inqlanadi;

I ....... spirt, glitserin va suv aralashmalarida konservalash.
iiliis konser\falash uchun oldindan ikkita alohida-alohida eritma 
<•«!•«■ Ii Mirinchi eritma uchun 40% Ii formalindan 30 g  olinib. uni 300 ml 
yitii suvda suyultiriladi. Ikkinchi eritmani tayyorlash uchun 100 ml
- mi suvga 96 %  li spirt va 1,5 g glitserin olib aralashtiriladi. O ’simlikni 

oldidan har ikkala eritma bir-biriga aralashtiriladi. O ’simlik yoki 
i|i"ulari ustiga bu aralashmani qo’yishdan oldin o’simlik 24 soat davomida 
Htii kn'porosi eritmasiga solib qo’yiladi. Shundan keyin o’simlik eritmadan 
kmiserva bankasiga solinadi va ustiga yuqorida keltirilgan eritmalarning 
m .i qo’yiladi, bankaning og’zi havo kirmaydigan qilib berkitiladi.

■ iiiib konservalangan mevalarning rangi va sirtidagi mum g’ubori yaxshi

IP * * 1'
Kormalinda va sirka kislota eritmasida konservalash.

IN ..... . uchun 1-2 %  li formalin eritmasiga 5 %  li sirka kislotasi eritmasi
B h li I ayyor eritma shisha bankadagi o’simlik ustiga qo’yiladi va og’zi havo 

■ >  1 11 i ' . i i i  qilib shag’amni eritib bekitiladi.
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ATM OO DEPA IKUJMXl IAHH IlIH HH M r ?CHMJTHKJIAI*I » (
O. AGiwesa,

H cw jiy

y c K M J iH K . ia p  o p ra H H K  M a r e p i iH H H iir  M a x c y n o T H  6 y jiH G i mm 
6 a . iK H  y a a p  H iiiT H p o K H u a  T y n p o K ,  h k jih m , 0 6 - \ a B 0 , M aT ep im  
a f i j ia m iu u a p t i  (u a tcn jia iia a H  x a M a a  6 a p n a  T H p H K  o p ran n 3 M .n ap  \ n 
lu a p o H T  jip a T H .ia f lM . l i l v H H H r  v h v h  x a M  x .0 3 K p rn  6 o c k h m ji; i i  u < 
M y x o i j ia ia  H iii.iap M H H  a fip H M  o p raH H 3 M  B a  x aM V K aM o .iap u H iii ,i 
K ap aT H .iw acM aH . 6 eu ikh , a c o c a H . E p u a  xaC T H H H r a a B O M H R u H n ii in  in 
6 n o c ( J )e p a a a  M o & a a j ia p  B a  s i ie p r w a  a J iM a u iH H y B H H H H r  6 o u im i| i i i  m 
y u u ia 6  T y p v u H H  ra6HHfi a cap aeH Jiap H H  c a iy ia u i r a  K a p a m n i  3 ap yp . Ill 
fc H M j iH K J ia p  (n p o a y u e H T jia p )  6 M 0 C (J)e p a a a rn  o a p n a  O H o reo K H M C iim i 
3 H e p re T H K  jK a p a C H .ia p iiH iir  3 H r  6 o n iH a a  T y p ra H JiH rH  y n v H  x a M  E p  in « 
C< J)epaHHHr < J)apO BO HaHrHHH T a tM H H a O B H H  K O M n O H eH T Jiap H H III mi 
TaillKHJT 3TaHH.

ATMOC(|)cpaiiarH nc)).noc;iaiiniii Tai.cHpmm KaMaiiTHpHinaa 
ycyjinapaaH <}ioiwnaHHaa,aH. EwpoK. 3Hr MVKaMMaa Ty3Hji' an m 
tcxhhk  KvpH.isia \aM 6H3aapHH 3axapjiH MoaaaaapaaH TyaajiHi hmh 
o.iMaBan. A t MoccJiepaHH 3axapjTH Moaaajiapaan T03aaaiUHHiii >>..« 
KyuiHMHa ycyjijiapHflaH 6y Ta6nHfiKH, 6HoaorHK (ycHMUHKjiap h 
3a\ap^n Moaaanap Ba ra3JrapiiHHr kjthjthuih ) ycva  xhco6j i .i i i.ij." 
MeTa6onH3MHH aBTOTpo({) ycyjiaa 6omKapHjiHixiH ycHMJiHKJiapi ,i (; 
Hcyaa > jiKaH MHicaopaarn xaBOHH nafiTa Himiam hm kohhhh  6epa;m

YcHMJiHK-iap oaaMaap (JiaojiHflTH naTH>Kacn.ia co/jnp 6yara ii n- 
cypn6 ojivbhh. my 6n.naH 6nprajiHKaa MyHTa3aM cyp:i6 rypyBHH yjimn 
3ra Gy.iraH t36hhh  KypmiManHp. M atnvM KH , k vC ijlih  Kviiaa I i > 
uapaxrsop 220-280 kp Kap6oHaT anrnapHaHH iotho , 180-220 ki m 
aTM O c< j)epara  a w p a T H 6  HHKapaaH. C a fie p a M H 3 H H H r 6 v tv h  ypMOH3op me* 
h h ; i  Mo6aHHH.ua 550 M a p a . TO HHa Kap6onaT a H rH a p n a H H  K aftT a  h iu jk i i  > • 
400 MJia TOHHa KHcaopoaHH Kaii rapn6 6epa/in. ByHaan TaniKapn V[ > 
^ 'a a  KaTa M HKaopaarn HaHFHH k>th6, xaBoiin  Myca<})(})OflHrmm i 
TypaaH. ycHMjiHKJiapriHHr T a p K H G H ra  K ap a6 , 6;ip reKTapjiHK j .ij 
KH.iorpaMMflaH 63 KHJiorpaMMrana MaiiniH y3;rapnna io th 6  RoaaaHJiap 

y c H M J iH Jc n a p ,  a H H H K c a , K a c a a a H K  T y r i iH p y B H H  M H K p o 6 a a p m i 
Typniu xycycHHTHra s r a  6yjiraH a a o x n a a  MoauajiapHH - (Jihiumi 
m iia a 6  HHRapaaH. Bnp reKTap X35kmhh 3 r a a a a r a H  aapaxT3op 6 w p  o  i 
k f 4)HTO,mH3 »uiJia6 4HKapaan. Karra maxapHHHr MHKpoopimini 
yjraHpHUl VHVH yHHHT 30 KHJIOrpaMMH KH(J)OH KHiiaflH.

3axapJiaHraH xaBOHHHr ycHMjiHKjiapra TatcHpw hkkh flyn: Tyrpn 
atHH yaapHHHr accHMHJiauHa annapaTaapH opxajiH xaMaa 6hj]bohI 
rvnpoK opKa.™ aMaara omaaH. ByitjiaH TaniKapn annHK ra3J7apiiHin it 
TyrpH Ta"fccnpn iiaTH>KacHaa ycHM.’iHKJiapimur aiipHM KHCMJiapimn 
ycMiuH Ba xocHnaopaHKHHHr eMOHjiaiuyBH coflnp oyaaaH. OKn6ai w 
xyncaaHK Maxcy.TOTjianHHHHr cwJiaTH nacaaaw. 3axapjrn MojmajrapiiHin 
TynaaHHUiH sea yHHHr yHHMaopaHrHHii nacafinniHra, y3Hra xoc Tyi i 
(j)OHaajiH MHKpoopraHH3MaapHHHr KnpHan6 KeTHuiHra, ycHMJiiu
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P )  m m innra . HJIAH3 TH3HMHHHH1' 3axap:ianm uHra Ba yaapHHHr 
...............iiiiimmh 6}'3HJiHLUHra o nn 6  Kenaan .

■I i 'i ikoa icTeM ana, acocan . 3 Ta KOMnmieHT: ycHM.iHK. TynpoK Ba 
JpiMii|iiiKii;iarHHa Tyn.iaHa 6opa;iM. 06-xaBO, hkjihm maponT.iapH, Kvem

ii mi ryupoKHHHr HaM JiHrnra Kapa6. ana  uiy Gapna ynaaa  
IMI ' KlTHUl KOOHJlHHTJiapH X3M, COJlHllITHpMa OFMp.lHK.TapH X3M 

M  ■IMIII.
Ill >|ii | i i l l lH l ir  H (})J10C JiaHHLlJHaaH  TajTaHTHHa yC H M JIH K Jiap  U IHKaCT.'iaUHO 

)•  v< iiM jiH K jiap , T y n p o K ;  B a  c y B  m v X H T jia p n h  h h r io t h iu  
■I >11111111 M a B w y f l j in rH  T y ^ a i i j iH r H i ia  aTMOc<i>epa x a B O C H H iim  M y m a ia M
....  iiiA iip  GyJinG Typaan. EnpoK 6y TH3HMJiapHHnr T03ajiam
■••iimi vim neKCH3 3Mac. EynaaH xaM TamKapH aiMoctJiepara HHKapno 

,m iiii/uiMK oyTyH 4HK..H.TH 3a\apjiH MoauanapHH rhmui Ba vjiapun 
mi i iipiiim 6njian yaapHHHr yaaaaafi oanmaapH To6opa KHflnHJiauiH6 

ViHiiprH Kvnjia ycHMjiMK.'iapHmir xaBoaarw KapGcmaT aHrn^pn;uiH
ii i.hi i<6oui TopTHiu»jiapHHH \aM (JiaKaT aHa uiy xoaaT 6HJiaH
} .... MyMKHH. M acaaan , A n r jiH Ju a iH  aapaxT3opaapaa coanp GyaaeTraH

■  i 4,11 [a.'iJiHrH xo3Hprn KyHfla 5 MapTara nacafir&H. ArMocc})epa 
?• 111 MaxajiJiHft H(})jiocjiaHHujH rao6aa H^nocJiaHHUira anaaHan - 
 ̂ i ■lllllil IH HHKHHflHJiapH HopBerHH, IUBeUHfl XaBOCHHH eKH A K U I  HHHT
......... H M o c ( j )e p a  x aBO C H  f ln o H H J i  aTM O c<J)epa xaBO C H H H  H fjja o c n a M O K a a .

|  luia KapGoHaT aHrHapnaHHHr o p ™ 6  Gopm iiHra acocaH feKHJirHJiap 
hi r j lyHWH M oaaaaapHHHr HCTei.Moa kh jihiu , eKH hi Ba Karira Hmjiaui 

>|i vi i i i  Ba c y B  3KOTH3HMHflarH aBTOTpoc}) oprai[H3M:iapHHHr Bhjijihk  
>l> im miH nacaHHiiiHaHp 

..... . piiBOJKJiaHraH wyaa KyiuiaG MaMaaKaTaapaa Ep  ycTH ycHMJiMK-

ti11n m iie 'j w apueHHHHH r HHTeHCHBJiHrHHH HacaflHO GopaeTraHH HHKop  
■i i i in ra n  x aKH K aT ra  aftaaHH6 6opMOH\ua . B y H r a  a ca  aTMOc(j)epa xaBO- 

f)ii,in ojiTHHrypry'T T p p r O KcnaH H H H r a ™ ™  0,03-0,05 mi-/m3 ra  h i i it h p o k

i i i  V in KHtjioaanp. I l l y i i a a f l  k h j ih G, E p  K m c n a a  G v tv h  3ax.ap:iH Moaaa- 
liii.i i i i k  TauuiaMajiapH BH o ctjje p aaa  npoayueHTaap ^ofiaaaanaaHrpn  Ba 

im ii mi an nerapa Ba pyxcaT 3THaraH KOHneHipauHH.iapKra >iKHHJiamH6. 
i i i i i i h i  M H K ao paapn  se a  yH aaH  xaM  o p ra G  GopMOKaa. U i y HHHr vmvm 

i- I 'M y x H T  CHcJjaTHHH Ha3opaT KHamiiHHHr h h t h  MeToaaapHHH H3aa6  
lit  nu i;iao  m h k h u i x a M a a  EH0C<}>epa H tJu iocnaH HU iH iiHH r n e ra p aa am  Maca-  
f t i l i i i ' ia  xajiKapo Kapopaap K a 6 ya  K H jm m ra  MyHT33aM j p h u im o k h h  TaaaG 

~ i
I i i i i  inuK ip iiH H r ca jioM aTaH K jiapH H H  ca K a a m a a  ycH M aH K aap H H H r o a a M a a p ra  

» ik  iia3H(J)acHaaH Tau iKapH  y/ ia p iiH iir  «H a 6wp 3 iir  m v x h m  x y c yc n s T H  - 
in|i i i i k . H-fcHH aTpo<})-MyxHTHHHr can  h (|)a o ca a H h m h h h  a a p x o a  ce3Hui
■ in  M an> Kya. A ra p  a T M O c iJ ie p a a a  0 3 rH H a  M H K a o p a a  S 0 2 naftao G ^ jih G  
f  ii in u e i i0 3 a a  G h p h h h h  € n n G , m o x  B a  aH iiia ftH H K a a p  S y K  6 ^ a n 6  Ke- 
i I i i a a H o n y c j ia p  aca  (J)T o p H H H r  T a iC H p H r a  * y a a  x a M  c e 3 rH p a w p .  
i i i i  m ap  y c H M a H K a a p H H H r  tmp H ew a M ap T a  o a p ra a p H H H H t a jiM a u iH H H iiiH ,
......■ ...................  HKKHJiaMHH CHiiiH, KaHTa ry . ij ia u jr a  ca6 a6  6y jiH 6 , y jiap H H H r y c n u i

iiu iu iapHra caa6Hfi Ta tcnp  KypcaTaaH Ba HaTHwaaa ycHM UH oap iiH Hr
.......... KaTTHK coByK, TynpoKHHHr Ty3.ianHHiH Kaow HOKvaafi OMHaaapra

• mi h iia can an .



A T M o c ^ e p a  3 a \ a p jiH  M o ja a . ia p H H H u r  T a i .c n p n . ia  y c H M .m *  
C y j i a a H r a n  < })H 3H 0 .nornK-6 H O KH M eBH H  5 K a p a C n jia p n H H r  x o c h  i i 
y 3 r a p n m n r a  K a p a 6 . Jc H M JT H K Jia p a a  c o a n p  6 y j ia a n r a n  K yM jiH , cyp v  
c e m i a n n r a n  tu n K a c T jia H n u u ia p  K y 3a T n ;ia a n .
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SUV  Z A X IR A L A R IN I N A Z O R A T  V A  M U X O F A Z A  Q IL IS H  ( 
S U V L A R N IT O Z A L A S H  U S L U B L A R I 

G ’ofurova S.T
Nam DU

Suvlarning ifloslanishi deganda uning kimyoviy tarkibi, fizik >■ 
sanoat, komunal, qishloq xo'jaligi, chorvachilik korxonalaridim 
chiqindilar, transport vositalari korxonalaridan tushadigan ncfl' \ ■ 
maxsulotlar, o’simlik, xayvonot qoldiqlarini aralashuvi ta'sinl* 
tushuniladi.

Xar yili dunyo okeanlariga 10 mln.tn. neft' va uni ill> 
moddalarning 71 foizini daryo suvlari keltiradi. Shundan: 2-3 mint 
birikmalari, 2 mln. t marganes, 6,5 mln. t. fosfor birikmalari, 3211 i 
birikmalaridir. O ’rtacha quwatga ega bo’lgan bitta qogoz kombinati ;i* 
kishisi bo’lgan shaxar oqava suvga teng miqdorda chiqindiga ega. N 
korxonalari gaz va neft’ maxsulotlarini qayta ishlash korxonalan 
xavzalarini neft’ maxsulotlari bilan ifloslantiradi.

I t. Neft maxsuloti 12 km 2 suv yuzasida moy pardasini xosil qilil) 
erigan kislorod miqdorini kamaytiradi va tirik organizmlarni qiiihh 
sabab bo’ladi.

Ma'lumki suv manbalari moxiyatiga qarab uchta guruxga bo’linadi
Birinchi gurux suv manbalariga axoli iste'moli uchun ishlatiladi|um 

yer osti suv zaxiralari kiradi.
Ikkinchi guruxga barcha sog’ lomlashtirish, shifobaxsh, xordiq clih 

xujaligi iste'moliga olinadigan, sport maqsadlarida foydalaniladigan sm 
kiradi.

Uchinchi guruxga qolgan barcha suv manbalari mansubdir.
Shuning uchun xar bir guruxga kiruvchi suv manbalarini muxoL 

qilishga talab turlichadir. Birinchi guruxga kiruvchi suv manbul n 
faoliyatida bog’lik bo’lgan xo’jalik, sanoat va boshqa ishlaini



Mm bilan birga turli xil iflos oqavalar oqizishi xam ta'minlanadi. 
• Bk'iiH’.u kiruvchi suv manbalaridan esa ma'lum maqsadlarda foyda- 
l i | " ' . i i  qilinadi. Ammo suvning kimyoviy, biologik tarkibiga ta sir 
■  i i  xollarda. Qisman baliq o’stirishga, transport vositalaridan 
p  moorish va boshqa maqsadlarda ijozat qilinadi. Uchinchi guruxga 
f *n' manbalari baliqchilik suv manbalari xisoblanadi va me'yorlangan 
•i Iin i oqiziladi. Ammo suv manbalariga oqizilayotgan oqava suvlar 

inik, biologik, kimyoviy usullarda korxonalarda tozalanadi. Xar bir 
1 i foydalanish ishlatish, oqizilayotgan iflos suv tarkibi uchun 

Br< ii ruxsatnoma olishi shartdir. Aks xolda nazoratchilar tomonidan 
n to’lanadi. Suv manbaidan sanitariya-gigiena, epidemiologiya, 

(» '»  gidrometeorologiya mutaxassisliklari tomonidan doimiy nazorat

ft* iik na/orat asosida suv tarikbiga aralashgan 50 dan ortiq moddalarning 
h i m (zaxarli ximikatlar, Ogir metall, birikmalar, zaxarli gazlar, organik, 

k liv moddalar) aniqlanadi.
i muxofaza qilishning yana bir manbai, "suv zaxiralarini muxofaza 

f e " i "  i i  luijarilishini ta'minlashdir.

«• '< I IM J IH K J IA P H H H J K H M E B H H  T A P K H E H  BA  / IO P IIB O P

iiHpHKMaiiap 6yjiaflH. AjiGarra, y.iapuHur x,aMMacH 6HpopTa 
■••ii (iimojiaui —  uiH(J)o6axm xoccacnra sra 3Macnap. 

i  iMniii MainyMKH, 6yTyH thphk opraHH3M ynyn 3apyp SyjiraH opraHHK
m .....  .mopraHHK MOJuaJiapflaH <j>aKai ycHMJiHKJiaprHHa CHHTe3 KHJia
4 » i  m y ycHMjTHK;iap TyKHM acH fla CHHTe3JiaHraH opraH H K  6HpHKManapHH

I ii i ypy*ra 6 y jia «H ;iap .
liiip jiaM HH CHHTe3JiaHraH Mo/uiajrap —  6H p jiaM LiH M eTa6ojiHTjiap.

I I  n * i i i map, y n ie B O fljiap , jiH nH fljiap . (jiepM eHTJiap Ba BHTaM HHJiap KHpaflH.
jt)oj7HTjrap xaMMa thphk opraHH3MJiap ynyH >Kyaa x.aM 3apyp

• • i i.yjin6, yjrapcH3 \a6T 6yjiMaHflH.
I iKKH/iaMHH CHHTe3JiaHraH M o aaan ap  —  HKKHjraMHH M eTa6o jiH raap . 

. m m nnKjiap  TyKM acH fla  CHHTe3 6 y jia a n ra H  Snp jiaM M H M eTaGojiHTjiapaaH
► ro m a n  x,aMMa 6npH KM anap  KHpa;iH. HKKH JiaM HH  M eTa6oJiHTJiap  

It i'i|i i VKHMacHfla 6np^aMMH CHHTesjianran M o aa a jiap aaH  x,aMna y jrapH H H r
I ........ i iy w y f lr a  KejiaxiH. A c o c h h  flopH Bop  M o ag a jiap  —  HKKH/iaMHH
|  ih i .hi DMpHKMariapflHp.

' iiM iu iK jiap  T ap K H 6 H aarn  ao p H Bo p  M o jm ajiap  —  G no jio rH K  tjiaon 
'ciiMJiHKHHHr ycniiiH a a B p n a a  —  o n T o r e H e i^ a  B a  Typ jih ( Jia K T o p jia p  

l " i  iohmhh y3rapHiuaa 6yjiaan. Yjiap cHHTeinaHaflH, acTa-ceKHH 
m< * i i i. iy m a a B p a a  Kyn M H K A o p a a  T y i in a H a g H , K cftnnM ajT H K  K a M a a  6 o p a flH  

...... .. ino, SyTyHjiafl fiynoJiHS kcthuih MyMKHH.
'P H iu jia p ra  (JiaK ar ycHM jiHKH HHr y c n in  jiaBpH TH H a —  0HT0reHe3  

(• im.iIi, 6 ajiKH TauiKH  Myx,nT oM H jijiapn  xaM  K a r ra  T a tc n p  K yp caT aan .

M A  X C Y JIO T JT  A P T A C H  H<DH 
Fo(|)ypoBa C.T.

Hau/lV

m i i i i k  o p ra iiH 3 M n  Hcyaa M ypaKKa6. Y H H H r  Tap K H 6 n aa  T y p jiH  opraHHK
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Mat.iyMKH, xap 6np ycHMJiHKHmir f3Hra xoc ycanw an h 
my mapoHTaa hxluh rapaKKHii sraan. Baw^ ycHM.iHK.iap.
Kyn oyjiraH  epjiapna (MapBapHflry.i Ba oouiKajrap). oouJKaJiapn t 
(KH3HJ1MHH. uiyBOK Typ.iapii, iiiypaK Ba 6ouiKaJiap) eKiHpca m> m <>■ 
tou ijih  epjiapim  Ba luaran.TH (KH3HjiHa, KopaKOByK Ba 6o iiim  i m I 
suuailmf raH w ofi.iapra  hkhh Ba ncjuioc >KOHjiapHH (MHiirneBon.i "  
6ouiKa.iap) epjiapna hxiuh rapaKKHH KHJianw. E a w H  ycuM.mi 
CKTHpca (aa jia  KHpKGyniMH, oKKaJiilHpMOK, BauepHaHa. capm  
o o tkok  JieavMH. MeimaHTec Ba 6oiiiKa.iap), ooniKaJiapH aKCHii'ia n  
KHpjiapna (aHHHKMHH, ac})coiiaK, HcnpHK Ba oouiKaJiap) ycajui '■« 
HaryjiHH ycHLU aaBpnna Me\>epHnan opTHK cyropm ica, y im n r nap»« 
rjiHK03HjuiapH KaM cnnTe3JiaHajH. x yaan  myHaafi HaMJiHK Kyn 1 
UiyBOK TapaKKHH STMafiZlH.

H c c h k j ih k  B a  fe p v r jiH K  x a M  x a M M a  p C H M JiH K Jiap ra  f>Hp m u  
K e p a K  3 M ac . )KeHineHi> y c H M J iH rn  ypM O HJiapuHH r (TaflraHH) MHpiiii'in< 
cajTKHH Ba  e p v F J iH K  KaM  G y . ir a H  e p jia p n a a  x x lu h  TapaKKHH 3Ta.un ■" i 
3ca fcpyFjTHK, Kyern n y p H  K y n  6 yjrca , ropaK r jiH K 0 3 H fljia p H iiH  h x iiih  i im< 
K y n H H JIH K  3 tJ)Hp MOHH CaK JIO BH H  y c H M JIH K Jia p  HCCHK B a  e p V I III 
IU y H H H r  y n y n  waH y6H H  T y M a n jia p i iH H r  (jw iopacn TapKH O H.m  
ca K Jio B H H  ycH M JT H K jiap  K y n  5 y . ia n H  B a  y j ia p H H H r  3 $ H p  m oh u  1 
H XU IH JIH TH  G u Jia H  C j)apK .iaH a4H . A K C H H H a , 6ai>3H yC H M JlH K Jla p  (pO/lHM 
6 o u iK a jT 3 p ) canKHH epzia, t o f j i h  TyM aH Jiapaa  h x iiih  ^cajiH .

Bai>3H 6np aJiKa.10 Ha.1 ap ^chmjihk 3h^h KyKapH6, hji.iiii- 
HHKapaeTraH aaBpwna m3kchm3ji MHKaop«3 TyruiaHH6, cyHip.i 
K3M3HH111H Ba CHMJIHKHHIIT ryJlJlaUI BaKTHfla SoillKa 6HpHKMajlil|ll 1 I 
KeTHiiiH aiiHKJiaHrsH. EyH/iaH y3rapHmjiap (jjaKaT ajiKajioH.UJia|ii 
6yjiM3H, 6aiKH 6ouiKa GncmorHK tj>aoji MoaaaJiap^a xaM 103 6epiiniH
AapMaHa iu v b o k  ycHMjiHrnHHHr ryjiH  ryjuiaraH  flaBpnaa 3Mac, .............
OHHJiviaran —  ryHHa xoJiaTH^a fiHFHJiaaH. Mj 'hkh a-bCHp 3TyB4H 6 
MoauacH —  caHTOHHH r\ ii'ia cH ja  MaKCHMaji TynjiaHH6, ry ju ia ii Ol 
KeCKHH KaMaHHO KCTailH.

flopHBop MaxcyjioTjiapHH Tafiepjiamaa K>KopH,na aHTHo jh 111 
XHCo6ra ojiran xojma, KepaK-iH BaKTH.ua HHtH.ica, TapKH6Hflarn an 
KH.iyBHH Moaaajrap eTap.m MHtciopua 6yjiH6. MaxcyjioT 3ca lOKopn 
Gyjiaaw.

H H A IIK A T O P  CAnPOB C Y B Y T JIA P H H  l I J I IM O J I I l f i  <t>AI'l I id 

K A IIA J1 H A A  T A PK A J1 H U JH

B o x h u o b  3.0, F (iijiypoBH C.T.
H a u jjy

CyB xaB3ajiapHHH H(|)jiocjiaiiHi''Hra Kypa noJiHMe3c>canpo6 Ba ojiimi 
KHCMjrapra 6yjiHHajH. riojiHcanpo6 3011 ana cvbhh hcJjjiocjiobhii 
Moaaajiap napMajiaHaaw. IlapHajiaiiMarp'ijrapHaa OHOKHMeBHH wapa n jd  
sraan . By 30Haaa cyByTJiapHHHr Typjrapn KaM, 6 H 0 M accac«  Kyn Gyjiaaw

Me30canpo6 30Ha;ia mJuioc.iaHHui aapaacacn KaM, opraHHK Moa/i»« 
KynMHjiHrH napMaJianraH, cyBfla spnran KHCjropo/j ynpaflflH. Me30caii|»

154



■ ■ tin u rn  K y p a  a  Ba  p  3 0 H a jia p ra  6y jiH H a A H . B h p h h h h  30Ha.ua a3 0 T ;in  
ii'iiuMa.'iap By jonaaa KyK-HWHJi cvByrjiapaaH acocaH

| ii.i I'lwrmidium rypKyM.napmiHHr BaKHjuiapH TapKajiraH. Yjiap 
<h> illntoria brevis, O. Chalybea, O. Limosa, Phormidium foveoleai um, 
f»v*i Mp;iaii Stigeodonium tenue, Closterium aserosum, anaTOM 

"  Swiedra tabulate!, Navikula cryptocephala, Hautzshia amphyoxys,
i .in h i ootHKajiapHaaH k^ii TapKanraH.

. mipoG jOHaaa a30TJiH OHpHKMajiapaaH 6Hpo3 KaMpoK. opraHHK
....... . aaBOM 3TaHH. By 30iiaaa cyByrjiapHHHr Typjiapn

OimMiKcacH oJiiiHHiHuaH KaMpoK. KyK-auiHJi cyByTJiapaaH Microcystis 
tplionothece clatrata. Nos toe pruniforme, N. Linckia, Anabaena 

4 hum cyByuiapaaH Melosira granulata, M. Islandika, Cyclate/la 
|ynedra capitata, 3Hr;ieHaJiapaaii Phactts caudatus, hiuhji 

Tetraedron caudatum. T Minimum DouiKajrapMflaH KynpoK 
mi m m i/ia yHpaijH.

^ii.iniiipo6 30Ha IUhmojihH OaproHa KaHajiHHHHr 6omjiaHnui khcmh 
miii OpraHHK Moaaajiap aeapjiH 6yiiMafiflH. cyByTJiap TypjiapHHHHr 

\  i mi i i . yjiapiiHHr Kyn mth KVjaTHJia/iH. By 30Haua Gompnoshreria 
hhihaena spiroides, Phormidium tenue, Melosira varians, Surirella 

|l . i,mum hirundinella ooniKa.iapH.aaH Kyr.poK HaMyHa.napHMH3aa ynpauH. 
iHHii'iiiii OapFOHa KaHannaa yHHur 6oiujiaHHLii KHCMM.ua HHjjHKaTop
i \ iiv i i . ip u H iir  42 TypH aHHioiaHjiH. Yjiapaan KyK h u jh j i  cyByr.iapHHHr 10
...... . Meristopedia glauca, M icrocystis aeruginosa, M. Pulverea,

turgida, Gompnosphaeria lacustris, Stratonostoc prunifarme, 
\pumigena, Tolypothrix tenuis, T. Distorta, Oscillatoria tenue, 

kinii iintumnale, 6oiUKajiapnjiaH KynpoK yHpaH^H.flHaTOM cyByTJiapaan 
in i»(im;iaHFH4 KHCMHaa 24 Typ aimiciaHH6, yjiap opacnaa Melosira 
< 11 h i tv I la conita, diatoma elongatum, diatoma vulgare, Synedra capitata, 
I.i Inrmusa, Cocconeis placentula, Achnautez lanceolata, Didymosphenia 
\iivicula radiosa, Surirella ovata 6omKaJTapH«aH Kyn ynpaHAH.

Iin iiik.irop canpo6 3BrjieHa cyByTjiapn KaHajiHHHr 6oui.naHrHM KHCMHaa 
lii I I Ihm ojihh  OaproHa KaHajiHHHHr 6omjraHHuiH 30HacHiia h iiih ji 

' in HHflHKaTHp canpo6 Tvpjiapn acocaH h iich m o h , rapMoicnaiiraH 
HJiHiuJiH Cladophora glomerata, Draparnaldia glomerata, Ulothrix 

Stigeodonium tenue oouiKajiapHjia Kyn TapKauraHH KyjarH.njH. 
jimi.niiHHr 6ouijTaHHiu k h c m iw  6eTa-Me30canpo6 cyByrjrapjaH 

mi(>cilui glauca, M icrocystis aeruginosa, Nodularia spimigena, Diatoma 
ppttHi Synedra capitata KynpoK ynpaan.
f  \ u i|i.i-Me30canpo6 cyB^TJiapaaH KaM Gyjicaaa Oscillatoria limosa, Synedra

r s'ipaHiiH. I IojTHcanpo6 xapaKTepjiH cyByT HaMVHajiapn KaHajiHHHr 
m u  K H C M H aa  y n p a M a f lH .

d>oHjiajiaHiijiraH aaa6nei lap 
I  A uim*;iHona X.A. 3aKOHOMepHOCTH pacnpeflejieHHH Boaopocjiefi 6accetiHa peKH 

pm n iik maHCHiie r onpeaejieHHH 3Ko.noro-caHirrapiioro coctohhhh B0a0eM0B TauiKeirr.
i mu OaH” , 2007.

I  A niM*anoBa X.A., SpramcB A 3. Boaopocjw ManicipajikHoro KaHâ a Eo3cy. II Ptc.
m ..... i KOHifiep Mojiofltix yqeHLix MMKpooHonoroB. Te3Hcbi jiokji. TauiKeHT, 1978.
I  v imiwanoBa X.A. HeKOTOpbie 0C06eHH0CTi> paiBnnm BOAopoc/iefl Kaiiaina Eo3cy. 

.« » nopocjiH, rpwSbi. TauiKeHr, “ OaH” , 1987.
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U JM M O JIH fl O A P F O H A  KAH A .1H  A JIb rO « > JK )P A C H m ill|
K E J1 H U J11

ISoxnaoB 3 .0 .
H aM jjy

ycHMjiHKjiapnH TapKajiHiiiH Ty(J)afijiH TypHH TapKaJiHui api n i* 
y.iapHHHr cohh KyuasaH, npcHii acocaapH 6ohhv in. TaKcoin.ip 
HOKyjiafi (})H3HKaBHfl -  K H M L 'B H H  OMHJTJiapHiiaH KeTn6 H H rH  3 K 0 J IO IH *  

TvmaflH, Mai.jiyM My&aaTjiap aaB0MH.ua TaKOMHanamraH s i h i h  i |> 

K»3ara KenajjH [2],
ycHMJiHKJiapHHHr TapKaJiHiuH.ua uiaMOJT. cyB. xaiiBOHjinp a 

acocHH omh.i  6yjm6 \Hco6jiaiiaflH. OaaMJiap hh™  cvb xaB3ajiapHim nf 
HHTH HyHaJlHllIiia 0KHU1HHH TaiMHHJiaLUJiapH 6HjiaH yCHM^HKJLlplI 
.iHLUHHH x,aM TC3.naniTHpaziHJiap. By 6HJiaH cy ByrjiapHHHi cnopa id 
xaM aBBanrH apeanjiapnaan KempoK capx&ajiapaa TapKajiaaH. Ky.ntl 
mapoHTHra rywranjiapn pnBoacnaHa 6ouiJiatf,aH. CyB okhmh, Cmih 
Kyn MHKAopaarH cyByurap, yjiapHHHr anoxn.ua xywanpa, HHJiapim 
UHCTanapnH k>bh6 KeTaan. Tof aapejiapn Kyn jih okhmh 6njian (|>hmi 

UHCTaiiapHH 3Mac, coByK cyB mapoHTHaa ycacTraH TouiJiap Ba i 
.'lapaarmiapHH yjiapra 3h/ih Kyjiaii 6yjiMaran Tekh cji h k ji apaar h 
KeraaH.

HaMiy'npoK cyByTJiap yjiapHHHr cnopa, 3HroTa uni hi 
x\WBHpanapH ynyH a warn MyxHTH. Kyjiaft mapoHT io3ara Kejimim i 
pHBOJKJiaHElAH, afipHM 3K0J10FHK OMHJIJiapHHHHr TatCHpHfla TapKajliUIII 

OaaMJiap TOMOHHaaii apaTHJiran cyBOM6opjiap, xoBy3Jiap. ■ 
6y.ioiyiap KaHajuiapaarH anbrocJjjiopaHH maKJuiaHHiii MaH6an in 
xaB3aiiapH aapenap XHCo6jiaHH6, yjiap cy ByTJiapHHHr BereTa mu 
xyjKanpajiapn uncra. cnopa, 3HroTanapHHH ojih6 KejiaflH. A hth Mpum 
xaB33HHHr a.Tbro<J)jiopacHHH inaKJiJiaHHinHaa yHHHr TarH xaM cy it »• 
kcHhh yH^arH cy ByTJiapHHHHHr .uHacnopanapH xaM pum 

A.rn,ro<J)^opaHH shth cyB xaB3acnaa MjaK/manHLU MaHoan ( 
TyujaeTraH Typ.iH cyanap, cyB opraHH3MJiapH (TypjiH xanBOHjiap) im
xHcoGjianaaH (2,3).

V p T a  O c h 6 x y c y c a H ,  OaproHa B O flH ficH H H iir  warHCTpaji Kim 

6Hoxn.iMaxHjinHKHH 6oiiijiaHHLUH yjiap cyBOJiaeiraH aapeaan i|n 
BopraH capn ynn ypTa Ba K y n n  KHCMH.ua M a3 K yp  c y B  xaB3acn v > 
rvpyxjrap uiaKJiJiaHaun. L U h m o j i h A O a p r o H a  K a n a jiH  HopHngapSaun m  
/ Iape cyBHHHHr t h h h k j i h i  h , o k h m  TesjTHrH, xapopaTH yaaara k h n  m u  
o p a c n a a  < j)ap iy iap  x o 3 H p rH  K y a u a r H  s k o j io f h k  xojiaTra Kypa o p T H li r  
< J)H T on :iaH K TO H aa  xaM a jib ro ( j) j io p a H H H r  T aK C O n aap n  yH H a n H K  kv» 
K,HproKgarH Touuiap, H aM  x y n p o K a a r H  Cyanophyta Ba Bacillarioph)*i 
Chlorophytara M a H c y 6  x aK C O H Jiap H H H H r TapKH 6H .ua xaM (Jiaphj 
A j ib r o ( } ) J io p a  T ap KH G w  y p ra H H j ir a H  LL Ih m o j i h h  O a p r o n a  K a H a jiH n a  c y h 
Ka n a jr  —+ s k h h  M a f ln o H a a p H  — ► a a p e  6 y f iH H a  y T a a n .  E y n a a f i  f iy n a i. 
6 « j ia H  cyBymapH yaapHH anoxnaa xywafipajTapH, H n jia p , cnopa. i 
K aH su ira  ywaaH cyropHin T a p M O K n a p n ra  T y u ia a n .  K a H a ir a a ,  cyropHin
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H iiin ii xu p o p aT H , M H H e p a ji O H p H KM a-iapH H H i rap K H 6 w  y 3 ra p H u iM  G H JiaH  
•« ii.i c'(|);iopaflarH TaKCOH.iap cohh xa\ i oouuiaHHiiiHnarHjiaH ysrapanH. 

h i ipu.’i K an a / i.n a p n a rn  Kaon IUhmo.thh OaproHaaa xaM Phormidium 
ilhtloria tenuis, Cyclatella comta, Stephanodiscus dubus, Diploneis 

ula sineta Ba 6oniKajiap Hai>Myna:iapHMH3;ia Kyii ynpajin. yjiapaan 
u-nue, Cyclotella comta, Nitzschia sineta H o p H im a p e z ia  x aM  yM p a iin M . 
mil O a p r o H a  K a H a jiH H H r cyB 6 y jirH H  K yp H JT M acH fla , y H H H r  6eTOHJiH
ii KHCJiopoara 6oft w o f i jr a p a a  Cladophora glomerata y i iH u r  

n m  in upiiHH o p acH .n a  Cyclotella, Diatoma, Synedra TypKyM Jiap H H  hht 
i i iu ia i i  G n p r a  Ulothrix zonata, s p T a  G a x o p f la  s e a  Hydrurus foetidus 
iM yn a jia p H M H 3 fla  K a H a jiH H H r 6 o u u ia H H iiiH .u a  y n p a M a ra H  Merismo- 

hiiti. Gloeocapsa lacustris, Cylindrospermum majtis, Oscillatoria 
Spirulina fovovirens, Melosira distans, M. undulata, Diatoma

I nlnngaWm, D.vulgare, Synedra tabulata, S. ulna, Cocconeis placentula.
• /ragilaricideas, Navicula exigu, N. radiosa, Coloneis silicula, 

(H .tminatum, Cymbella cymbiformis: C. tumida, Gomphonema 
M, Nitzschia patea, N. vermicularis, Cymmopleura elliptica, Surirella 

Helena caudata, Pediastrum buryanum, Scenedesmus acuminacus, 
tm capillare, Zygnema Sp, Spirogyra majuscula, Closterium 
w ( osmarium granulatum, C. Ocellatum B a  6 o iU K a n a p  ynpaflH.

I l n p i i im a p e  e a  U I i iM O J iH i i  < J> aproHa K a H a j i i i  c y B . i a p i iH i iH r  
C H (j)aT  K V p C JT K H M J ia p H  

«mi BHJioHT Ta6naTHH Myxo<j)a3a khjihiii nyMHTacH MaT.JiyMOTjrianH)
Run PH N-

n o 2
iur/;i

N-
NOj
Mr/n

N-
KH,
Mr/ji

S04
M r / j i

P04
Mr/ji

HI  l l i p C

I I I I I J K I I I H L U H  

I I H I i p H  

m m i n p C

..... .

nxiipii

2009

2010

7 1 0,015 2,55 0,039 89,5

7 1

7 1

7 1

7 1

7o

0,016

0,016

0,022

0,023

0,027

2,39

2,78

2,9

3,4

3,9

0,031

0,033

0,152

0,158

0,201

84,2

86,4

89,4

87,2

96,9

0,20

0,20

0,23

0,23

0,24

651

653

729

6,5

6,73

7,07

I  «^iim.iiihhi ypTa OKHMHiiaH 6ouuia6 6ouiJiaHHiu KHCMH^arH SKOJiorHH
> inpiiH MaacMyH ^rapHiiiH  Tyc|>afijiH y3Hra xoc ajibro(J)Jiopa n ia K Ji J ia H a  

■ 0  hi Y i ’uarH ajibrocjwiopa TapKH6HHH HopHHflap GnjiaH yMyMHH 6ynran 
im iir c o h h  81 T yp H H  (38,21 % ) ,  YHHHr rnflpoKHMgBHft TapKH6n, 

p>iiit oMHJiJiapH 6HjiaH h h t h  ajibroijmopaHH luaKJUiaHHiiiHra ca6a6 6yjmH. 
.loiiHjiaH apaTHJiran K a H a j ia a  y H H H r  K y p n j i r a H H r a  70 HHJiJiap yrraHaaH
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KeiinH acpjiap aaBOMn;ia uiaKJUianraH HopMH .nape a.ii>ro<|>.ni|' « 
yu ra  xoc x.ojiaarn TaKCOH.napra ypiiH (iepaH. C y h iim im  { 
HopiiH aapera xoc oy jiran  TaKCOHJiapuHHr HaMVHa.'iapHMii i id 
6yfi;ia(5 To6opa KaMafiaH. KaHaji ajibrocjwiopacHHH iuaici i . ii i ih h m  

G ho.io ihk  XH#.\ia - xhjijihkhh K>3ara Ke.’iTHpaH.

Aaa6HCTjiap.
1. 3aKonoMepnocTH pacnpeaejieHHii Hoaopocjien 6accemia pem 
3fiawcHne b  onpeaeJienHH 3K0Ji0ro -  caHHTapHoro c o c t o m m ix  

T a iu K e n T :  H 3 a -b o . O a H  A H  P Y 3 .  2007.
2. O^epK (j)H.iorenHH 6eccocyaHCTbix pacTeHHfi. HayKOBa ayM i ;i u
3. 3prauieB A .3 .K  OopMHpoBaHHfo ajn>ro({)jiopbi HCKyccnu'iiii 
CpeaHeii A3h h . B  k h .: CnopoBtie pacTeHHa CpeaHefi A3h h .
1969.

H IH M O . !H f i  <I>APFOHA K A H A J IH  A J Ib l  O fD .lO l*\ ( I 
U JA K .1 .1 A H H L liH rA  J O  H P  JA C T .7 A B K H  M  A T .JIV  Ml 11 

B oxjihob 3 .0 .
HctMjjy

I I Ih m « ih h  O aproHa KaHajiHHHHr ajibroiJjJiopacHHH mai 1 1> 
KVHH.'iaeTraH HopHH nape ajibro<j)jiopacH x,a\iaa khhhk aapeHaji.i|i, 1 
m y 6«jian  6«pra  khptokhh TaniKH.'i KHJiran mvx,ht Ta icnp n  TytJiadjin 1 

AnbronarHK TaJiKHKOTnapnH HopHH aapeHH LUhmo.thh O ap im n  
cyB oepaanran TKofiHHHHr 10 km. 10KopHCHaaH oouuiao ajibrojioi iih 
o jiahk. HopHH aape 6y Maco(})a aaBOMHaa 3hh 20 MeTpj.ap kchijih i. i 
Te3JiHrH 1.5-2M/c.aa OKaan. C vb  HhjiHHHr K^n aaBpjiapnaa thhhk . mi(<* 
jKOH.napaa iarnra>ia KypwHHo ly p a jH . Toiujih  TyGnaa \,(apHH koii*4  
paHrjiapaarn lyoop jiap  acocaH anaTOM cyByu iapaaH  HSopaT. Hopiui 
v h h h t KHprorHaarH Typjin cyGcTpauiap  njianKTOHHaan 24 tu .1 
Ha.MVHa.iap o jiahk. By HaMynajiapaarH ajibrocjuiopa 38 Typaan 1 
aHMK.najiH.

CncreMaTHK HVKjaH Ha3apaaH Cyanophyta 5, Chrysophyla 1, 1
4. Bacillariophyta 28 TypaaH HGopaT oyjiflH. A jib ro jiarHK  Hawyiin 
vhhh t aoocn kmcmhhh TouuiapaarH Cloeocapsa, Oscillatoria cyn ■ 
6ynraH >Kofijiapaa Ky3, khui Ba 3pTa 6ax.opaa Hydrwus foetidus, Uloihni 
Ciadophora glomerata Kyn ynpaaH. B y  cyByTJiap Typjiw pam jiap ji,1 
ycraHJiHrHHH nypaHK.

A.itrojiarHK HaMyHajiap ojiraH /KoftHMH3aa cyB  ocTHaarH touumh, 
hkhh /KOHJiapHHHr 6eHTocHfla anaTOM cyByTJiapiiHHr oMMaBHH \oii,d 
pannnapaa KonjiaManap x,och.i KHJiraH. Yjiapaa (
pediculis. FragUaria crotonensis, F. crotonensis var. subsalirta, Syrw
5. goutamu, Meridion circulare, Ceratonei: arcus, Navicula radiosa 
hiemale, Cvmbela affmis, Didymosphenia geminate 6HJiaH 6npra < U
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tvn okhm h 6h3 HaM VHajiap o jiraH  >K0H.aa Te3 6 y jira n jin i h  ca6a6jiH  
J  ►mop oM Hjuiap  Ty(j)aH ;in njiaiiKTOH/ja TapKanraH  cyBV T Jiap  KaM  

*|i mn Merismopedia elegans, Oscillaloria Limuelica, Closlerium
11 v/ Mougeotia sp. Oedogonium sp. Kyn  TapKaJiraH .

/in|i(.‘cn;ian a.7brojiai'HK naviynajiapnH ftHjiHHHr Typr MaBcyMHjia 
•lump o jiran  aaBpHMH3.aa c v b h h h t  xapopaTH 4°C aaH  I8 °C  ran  a, p H  
h iiik  KypcaTKHHH 0,2-0,6 m. MnnepajuiaHraH.THru 252Mr/jr.un

iVlliuiaiH TypjiH cy6cTpaTJiapiia THJiJiapaHi Hydrurs foetidus khui 
■•I'i i i i i i , (KHiappaHr. THJUiapaHr Tycaarw h^foh TapMOKnaHran Hru.ap 
Oi i i . ih ii 20 cm . y3yHjTHKraMa 6opraHjiHrHHh Kana 3Ta«K.

■■iH\Miiaa aapeaa cyB  an 'ia  KaMaiiraH aaBp.nap.aa KHproK6yHHaarn 
Spirogyra crassa, Cladophora fracta 6ariHHKaa Vaucheria, 

U btrvi yMpaflflH. HopHH aapecHHHHr ILlHMonHii Oaprowa KaHafiHHH 
mi an /KOHHrana 6ynraH Maco<jiaaarH antrocji.aopaaa ajioxnaa  

~ i  pyil 6epMaaH. K h iu  MaBcyMH y3Hra xoc bkojiohik  oMHjuiapra 
B ^ T I j i i i  6y aaBpaa ajibro^.iopaaa acocaH 6 chtoc xapaKrepnaar«  

rypjm cy6cTpaTjiap, acocaH KwproK HKHimaarH Toiuaapaa  
mi KoiuiaMaJiap aHaTOMJiapaan, khcmbh Cloeocapsa TypKyMHHHHr

* inniHmji 3Taan.

I KOI O G IK  M U A M M O L A R  V A  U L A R N IN G  T U RLA R1  
N.A.RAhmatov . TDAU., S.M irzayev .

Nam DU

muammo deganda insonning tabiatga ta'siri bilan bog'liq holda 
I i . ii insoniyatga aks ta'siri tushuniladi. E k r ’ogik muammolarni uch 

Hi iii i ><h mumkin: l.Umumbashariy. 2.Mintaqaviy. 3.Mahalliy.
n miqyosidagi tabiiy va angtropogen hodisalar umumbashariy 

deb qaraladi. Ana shunday ekologik muammolardan biri mahalliy 
iiiiinmmoilarga e’tibor beraylik.
r*Vi/liy ekologik muammolar. Xalq xo'jaligining barcha tarmoqlarida 
" ilob nom olgan qo'shimcha mahsulot hosil bo'ladi. U lar ko'pincha o'z 

V | i  miqdorda chiqarilmoqda va tabiatni bulg'ab, rivojlanishga xalaq 
Atmosfera havosi tutun, har xil zaharli gazlar, sanoatda atmosferaga

i /iirrachalar bilan ifloslanadi. Xususan, Olmaliq, Angren, Farg'ona, 
Nuvoiy, Jizzax, Toshkent, Chirchiq, Bekobod, Samarqand shaharlari bir

in/ va o'n ming tonnalab chiqindi chiqaradi. Olmaliq, Angren shaharlari 
ml oksidi, Toshkent shahri —  uglerod oksidi, Farg'ona uglevodlari,

ii organik jirikm aiar bilan ifloslanadi.
Avlomobil transport! atmosfera havosini hammadan ko'proq ifloslaydi, 

<v!omobil haraKati odamlar ko'p to'plangan shahar, qishloq, katta yo'llarda 
li Toshkent kabi y irik  shaharlarda havoning ifloslanishida eng faol omil 

■i ll Iransporti hisoblanadi. Shahar havosini ifloslantiruvchi chiqindilaming

W in n  Oxcillaloria brevis, Phormidium aulumnale 6oiUKa.iap.aaH Kyn
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80% dan ortig'i avtomobil transportidan chiqadi. Toshkent sli.ilul 
avtomobil transporti chiqindilari bilan ifloslanishi mahalliy il uIm 
hisoblanadi, bundan tashqari tuproq va suv ifloslar.ishida ma'lum i 
manba bo'lib, ular sanoat va qishloq xo'jaligidagi hamda maishiv Imn 
qo'llaniladigan murakkab kimyoviy elementlarning biriknmlmi 
qurilishdan chiqqan qattiq va suyuq chiqitlar hisoblanib. ul;ii I 
ekologik muammolarni keltirib chiqaradi. Shuningdek, har birim 
uy-joyimiz, mahalla va tanamizning sanitariya holati ham ba'/.i inch 
muammolarga sababchi bo'lishi mumkm.

Antropogen omil ta'sirida tabiiy muhitda ro'y berayoli io 
o'zgarish nazorat qilib bo'lmaydigan salbiv oqibatlarga olib kein\ui|il« 
sekin tabiatdan begonalasha bordi va g'ayri ekologik xatti-harak.illml 
halok qiluvchi xavf-xatami yaratdi. Sof havo, tiniq suv, sog'lom im 
insonlarning bir-biriga muruvvatli, samimiy' xislatlari va jism<i>mn 
haqida gap bo'lishi mumkin emas. Insonga aql tabiatni xo'rlx.li 
vayron qilish uchun emas, balki uning qo'ynida, mehribon ona hnu'inl 
burchini ado etish uchun berilga" Ba'zi bir ma'lumotlarga 
salomatligi atrof-muhitga 20— 40%, irsiyatga 15—  20%. hayot l.nf 
bog'liq bo'lar ekan.

Shuning uchun ekologik muvozanat buzilgan jovlarda. ya'in 
kislorodning kamayishi yoki zaharli moddalaming ko'payishi, o\imlil 
sabzavotlarda organizm uchun kerakli vitaminlarning kamayib kclr.lil 
illoslanishi inson salomatligiga salbiy ta'sir ko'rsatadi. Albatta bu t;i'.ir 
darajasining pasayishiga ayniqsa sportchilaming yuqori ko'rsatkiclilniiiil 
salbiy ta'sir ko'rsatadi. Bu borada shuni aytish mumkinki, inson kmi 
qayerda yashashidan qat'i nazar tabiatga ijobiy tomondan yoniU 
qonuniyatlariga rioya qilishi shart.

E O .IA  \ A K  H/T.A O H A  C y T H I IH  HT  A X A M  HM I I I  
C. M iipjaeB,

H um  j j y

EojiajiapuHHr 6np euuiH aaBpuaa OHa cyTH  x.ap TOMOHJiaM.i 
03HKa w axcyjioT H  6>jih6 XHcoGjiaHajH Ba opraHH3M ynyii it 
6yjiMaflanraH mvxhm MozmajiapHH eTKa3H6 6epaaH. KyKpaK opK.i in 
O BKaTiiaHH iiiH  y H a a  mv’xhm n c H x o jio rH K  ax,aMHHTra x,aM sra Sy jin G  y/i 
aTBopHH X.OCHJ1 G y jiH u iH aa  acocHii BOCHTajiapaaH 6 up n  6 y jin 6 , xir 
VH fla MeX,pH6oHJIHK XHCCHeTJiapHHH pHBOXCJiaHTHpaitH. O H a  c y m  
3M H3yBHH jiapaaH  Hcyaa KaM o k c h ; i  TapKH6H on jiaH  a w p a jw o  Typajui 
mji OHa cvra jjarn  M H im opn 1,1 rp  h h  Tau iKH ji kh jio hh . OHa c v th ji; i un 
M a \ cy jio T Jia p n  6 y jin 6  OKCHJiJiap . e r jia p  B a  yrjieBO/uaap XHCo6jiana;in.

V j i a p  o p ra iiH 3 M  y n v H  h x u ih  c H H r a a n r a H  x ,o jiaT fla  ( 
M O A a a Jia p H H H r  6np G w p u ra  H H c 6 a T H  O H a cyT H .na  1:3:6 x o j ia r ^ a  6 y jm fl 
c y T H f la  1 :1 :1 h h  T a u iK H ji 3 T a a n . O H a  c y T H  o p ra H H 3 M  y n y i i  K e p a K  6 y jn  mi 
8 r j ia p  B a  lO K o p H  M O Jie K V Jin p  T y t iH H M a r a n  £ r  K i ic j iO T a jia p n a a n  T y in n  
6 y j ia p  x o jie c T e p H H  B a  ( } )o c ( J)O J iH n n j] . j ia p ra  6 o h  6 y jia # H .  O H a  c y m  m u
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► t ih|i lyiiHHMaraH £r KHC.ioTaaapn 9 - 1 2  %  h h  TauiKHJi k h j is j ih . By 
i i j i i u i a  6 o p  ei'M 1.3 - 3 %  a a n  H 6o p ar,U H p . IO k o p h  M o jie K y n « p  
f i  m ic jio T a jia p H  hmm.m apaxnaon. jiHHoaeH, K H c a o T a n a p n  m vxhm -  
h* | i iu ih 6 T y p a a n  Y j ia p H H H r  M H K a o p n  OHa c ym u a  cnrnp  c y r n r a  

uii|>i.i lO Kopw  3KaH.’iH rn  h jim h h  T a a K H K O T a a p ra  K y p a  a H H K Jia H ra n . O H a
..... .. y rn cBoa  6yjin6. jraKT03a xHco6jiaHa;iH. JIaKT03a r:noK03a Ba

'jm  l y m j i r a H  6 y a n 6  cyT / ia  t}ip yK T 0 3 a  B a  a ftp H M  o J iH r o c a x a p n a a a p  x,a\i
■ in  hi J la K T 0 3 a  o o .'ia JiH K  f la B p H H H H r  M a x c y c  o 3 V K a  v ia x c v j io T H  6 y :m 6  

tm i'iH  (|)cpM eH T  jia x T a a a  4<aKaT cyT3 M H 3vBH H .napH H  o o j ia j ia p H f la rH i ia

i in .i c y r a a a  K y i ip o K  (3 ( 6 e i a )  jiaK T 0 3 a  y n p a 6  y  H n a K a a p a a  rn a p o -  
M t i ik in a  Ba  r a jia K T 0 3 a ra  n a p n a j ia H a a H . p -  jiaK T 0 3 a  o jiH ro aM H H O ca-  

H H JiaH  6 H p ra jT H icaa  6 H (})H fl0 (j)aK T 0 p jiH K  B a  H n aK  T a p fH a jia p H H H H r  
m i Ba3H(})acHHM  xa\ i 6 aacap an H . H a T H ^ a a a  M H K 0 0 p ra iiH 3 M Jia p  

<t l i  lypyx B a  K  BH T aM H H Jiap  cH H Te3H H H  a M a a ra  o n in p a a H .  C h i h p

- i.ik  io 3 a ia p H  s e a  w naK  ra e K H a j ia p n iiH H r  y c H i i iH ia  e p a a M  o e p a a n .
.... ... OHa cyTH w yaa  k h h h k  6y.'iaKHajiapra awpaaaaH. C yT

»<t|inpaTH aap aacacnaa  6^ jih6 , M HKpo6;iapnaH  T03ajiaHraH xoaaa 
v iiiiu  6aKTepHOUHT M o aaa jiap  yn p a fiaH . )K yM jia aaH  HMMyHorao- 

iiik i ii(|)cppHH, jih3ouhm , a  -  2 -  M aKporjio6y.nHH .iap M aBw yfl. O H a  
'inpim  Ty3JiapHHHr yM yM HH MHK/topn KaM 3KaH JinrH  6HJiaH a w p a jw 6  

i l l  i it 1 yTHiiaH KajibUHfi Ba (Jioo Jiop jiapHH  cyp H JiH iun  HHc6aTH 2 :1 hh  
l»y KypcaiTHM  c n rn p  c y r a a a  I : I HHCoaTflaH nfiopaT. O H a  c y m  

imii icm hp , m hc, p yx  Ka6H M eTaju iap ra  6 o K jih ih  6H Jian  cjjapuJiaiiaaH . 
n iHK 'iaH iaHKH, OHa cyT H aa  H M M yH orao6yaH H  A  KOHuenrpauHHCH 
.... 30 - 50 MapTa lOKopn aapaacaaaanp.
hi 111 <paa luy napca aHHKJiaHraHKH. 6ojiaHH cnrnp cyTH 6»nan KaTTa 

km iiprepnaji koh 6ochmhhh roKopH oyjiHiiiH KacajiH 6naaH orpHimira 
j i i  lllyiiHHr ynyH 6oaaaapHHHr corjioM ycHnuiapnaa 3mh3hkjih OHa 
*iip KyiiH 180 - 200rp r$?iiiT, 50 rp capHK^r, 1 Ta tvxvm 300 - 500 mji 

t MuxcyjioTjiapH, 800 rp ca63aB0T Ba MeBajiap xaMaa 500 rp aaH kbm 
inm HCTebMOJi KH JiH iu .in rH  KepaKanrH  HaMHfi iKH xaT jaH  Hc6oTjiaH raH  
mi iiom 6ojiaHii TaooHnaamaa mvxhm OMHJinapaan onpn xnco6aaHaaH.
ii mi Oojianapra OHa KyKparHHHHr tvthjihlhh 6HaaH 6oaa opraHH3MHHH 
Im ii i cyra) 6njiaH TaMHHaafiaH. M0a03HB0 OHa opraHH3MHaa 6ona 
v iiMiipHHHHr aacTaaoKH 3 - 5  Kyuaapnaa 10 - 100 Ma aaH KyHHra 

jn iiiir iapKH6naa Kyn MHKaopaa MHHepan Ty3aap, oKcnaaap Ba 6raa
ll A, K) BHTaMHiiaapra 6ofi Gpaaan. Y  6ona pHBo>KaaHHLiiHHHHr

ii oyjiH6 XHcooaaHaaH. Hvhkh yHHHr TapKH6Haa HMM)'Horao6yaHHaap 
>iimom KnaHui TV3HaMaaapH MaB>Kyaanp. flnrn TyrHaraH 6oaaaapra 

i i i iu  O hphhhh cyTKacnaa KyKpaK cyTHaaH TaiUKapH 6ouiKa xen KaHaafi 
.i »\THew ce3HaMaflaH.

161



y< i iM . i i iK . iA iM im ii  o i l  ro<i>A f j i  a  p i  a  m h ; i a m  in
\4 E X  A11 l l iM . I  A P I I 

C.A. M a B jim io B a
YcHMJiHKjiap 3bo :ik )uh h  >KapaeHHaa \a0BOH Ba xaLiiapoTJiap.ial 

VHVH 6Hp KaTOp XHMOfl MeXaHH3MJiapHHH Hliuiao HHKKaHflnp. Il I 
Ty3HjiHuiHHHr xycycHHTJiapH ( KVTHKyjraHHHr xaaHnaHrH. nv■■ 
TyKHMajiap Ba 6.), Maxcyc xh m o h  opraHjiapw (KyHflnpyBMH tv k < i. i i i|>
6.), ycHMJTHKHH eHHjiMaiiflHraH xoara  KejiTHpyBHH x h m o s  Moajia.i.ii'iifl 
((j)HTOaj7eKCHHJiap, (JlHTOHUHaaap, TOKCHHJiap, XHMOH OKCHJTJiapil IM 
Ba 4)H3Ho.iorHK peaKUHHJiapflHp.

YcHM.iHKJiapHH aapapKyiiaHjia-xaLuapoTJiapra ......................I
xy>KaHHH- ycHMjiHK Ba xamapoiHHHr MypaKKa6 6HoaorHK y i|m■ 
e ra a n . M a ca a a H , ry3aH H H r Aphis gossypii Glov. inH pacm .i i 
ypraHH.nraH.ua xaniapoTjiapiiHur KynaiiHi)] HHTeHCHBjinrH h.i i 
MaccacH 6ap r Ty3HaHiiiHHHHr e m ra  o n a  xycycHHTJiapHra fxu u i 
aH H iy ia iiraH . JQ ynKflarn/iap Myx«M axaMHHTra srauHp: 6ap r naai i hh 
ohhjthiu xapaK^-pn, KyTHKy;ia Ba mvm KaTJiaMHHHHr K a .T 'H jim n  mi 
TV3HJIHUIH, najiHcaa KauraM  eKH napeHXHMa xywaHpaaapHimm I 
Fobbk napenxHMa xannaaH K KajiHH 6 yaca , xauiapoTJiap cepiiyini 
aKCHHHa, KaHiajiHK KyraKyaa Kann ii Ba nacTKH n & rw caa  xaTaaM <»u 
myHHajiHK Ka.M G yaaan . FoccHnoa TyriaaHajiHraH wofiaapHHHi h in 
ycHMJiHKJiapnH 3apap;iaiiHuiHra yHHariHK iai.cnp KHJiMan.iH .

yCHMjiHKjiapHH (})HTO(j)arjiap (xaHBOHJiap Ba ftnpHKpoK \alim 
XHMOfl KH.iyBHH Moaaaaap >Ky4a XH.iMa-XHJianp. y jia p  ycuM.THKiiiiin i| 
6h o k m m c bh h  peaKUHHaapnaa KaTnamraiLiHrH yn yn  “ HKKHJiaMHH mi i 
ae6  HOMaanaanraH ryp yx ra  Knpa:iM. X ,o inprn  BaxTra kc.t h 6 200"" 
HKKH.iaMHH MeTa6oaHTaap aHHKjianraH. yaapu H H r KynHHJiimi 
CHHtji.napra KHpa.in: aaKaaonaaap, H3onpenonA.’iap (TepneHOH/uia|i| 
6npHKManap. M m iop  GHpHKManapHHHr rypyxH  xaM MaBHcya: ih >h| 
aMHHOKHcaoTajiap, UHaHoreH rjiHKOSH/urap, oaTHHryrypT TyiyBMH i i 
GeTajiHHJiap, noaHaueTHaeH xocHaaaapw, aaKawnaaap, Tno<j)eiiyi i|i 
jinnnaaap, afipHM oxcnaaap, (JiepMeHTaap.

HKKnaa.MHH MeTaSojiHTJiapiiHur (j)HronaioreH Tai,cnp MexaiiM imn 
MacaaaH, TyKHMajiap uiHKacTaaHraHaa uHaiiHA KMCJioxacn a>Kpaaaai< wt 
raHK03Haaap napnaaaHaaH, HonpoieH aMHHOKHCaoTajiapHHHr tom ® 
yaapiiHHr oaahh aMHHOKHcaoTaaap ypHHra oxcwaaap rapKmui 
MyMKHHawrH GnjiaH GorjiHxanp. Illy  fiya opKaaH yaap ycHMAHKim him 
yCHMiiHKaap xhmoh peaKUHHJiapwiHiir MyxHM KOMnoHeHTH 6yaH6 , xam 
03yxaHH xa3M xHamuHaa h iiithpok 3TyBHH (JiepMeHTaapHHHr HHrn6nii' 
XHCooaaHaan. KynHHaHK ayKKaKJTHaapfla, MacaaaH, KpaxMaaHH hhi 
a-aMHaa3a cfiepMeHTHHHHr HHrHOHTopH MaBwya. yCHMAHvaapHHHr t>m 
Typaapn xhmo>i OKCHaaapn — aeKTHHJiapnH CHHTC3JiaMAH. JleKTHHaap \ i 
Ba raHKOiipoTeH^aap owaaH 6hphkh6, xocna 6yaraH KOMnau. 
KHaHHMaiiaHraH xoara KeaTHpaaH .

Xa3M jKapaeHaapwaa oxcHaaapnH napwaaoBHH npoTeoaHTHk i|» 
(npoTea3anap )H H H r HHrn6nTopaapM  xam apoiaap-tJiH Totjjaraapaa ^cmmum



t e n  (i) in f ) K e .'iyb h h  3 H r  h x iu h  y p ra H H Jir a H  omh.i \ ; i c o 6a a H a a H .
• ii|m ii.\ i'iu jiap  H H ra o n ro p H  MaB>Kya SyaraH ycHM.nHK.uap Gn.naii
- xii vamapirraapaa xaaM byaMaraH 03yKa r y n a a H a a n ,  y xaiuapoTaapaa 

s l i i o i a a n  B a  v j ia p  0 3 H K B a iiH u ia a H  T yx ra H U H . y c H iu  B a  p H B O w aa H H in  
I in K iiM aHH6 x,ajioK Qynaaa. O a a r ja  y c H M a H K a a p a a  n p o T e a 3a jia p  

I 'l l  n y jiM a f ij iH . y j ia p  iiJHKacTiiaHHiura «ano6aH x o c h j i  6yaaan. 
mu i iO h to p h h h  K O iu ia H flH ra n  re H Jia p H H H r 3K c r ip e c cH flc n  ycH M JiH icn ap  

t ia n ra n a a  H H a y u H p jia H a jiH  B a  h k k h t3  (J)HT0r 0pM 0 H oH JiaH  6eBO C H ra  
•• ihiiiuih: 18 Ta aM H H O KH cnoT aaaH  H6o p aT  f iy a r a n  y H H a  KaTTa 6y jiM a ra H  

l l l l l l 'M H H  Ba  '/KaCMOH KHCJIOTaCH. V  C H M JIH K Jiap H H H r X a ilia p O T  f)H JiaH  
IHIIIIIir G upH H HH  RoCKHMH/ia CHCTeMHH -  yC H M JT H K Jiap iia  T O n H JiraH  

H h f r i i in a  :)ia 6yaran  6h p h h h h  ropMOH c H H ic 3.aan aaH . C yn rp a  c h c tc m h h  
ft i.iii y cH M jiH K H H H r u iH K ac T a a H raH  K H C M aap n ra  T a in H J ia jH ,  y  epaa

i In m an  y3 ap o  T a ic H p a a m a a H  Ba  HHa 6np ropMon -  wacMOH KHcaoTacH 
H H iiu H H p jiaH aH . y  y3  n a B S a iH j ia  np o T ea3 an ap  H H rn G H io p H iiH  

rc iu ia p H H H r 3 K cn p eccH acH H H  (Jia o a a au iT H p a a H . A iiH ic n a H H H iH 'ia .  
'  iH M . iu ia p a a  (})H T O (j)a rjiap , n a T o re H J ia p  6 h j i3 h 3a p a p a a H H W , u iH K acT -  

H iiii kjiiu p  a6 HOTHK cTpecc T a iiC H p o T Jia p ra  H H fla M JiH jiH rH H H  o m n p H i in a

■ i H im an 20 a a H  o p T H K  re H a a p H H  CH CTeM ajiH  6o iH K a p H L u ra  H<aa6 
I  l«V IIJIJI CHCTeMHH TOM O HHflaH  afipHM “ XH M O fl”  T eH Jiap  3 KCnpeCCHHCHHH  
p s m in i fto u iK a  ropwoHJiap, M a c a n a H  AEK , ' j t h j t c h ,  w a c M O H  K H c a o T a c H  

Mil IIM lU ira  OUIHLHH M yM K H H  .
nii|>iii;ia cjtHTocJiaraap y Hy H tokchk SyjiraH HKKHJiaMHH MeTa6oaHT 

■>«iiiiioii TepneHOHaH XHCo6aaHaflH. y  6aprjiapHHHr KapnuiH eKH 
*Min lupapKynaHaa-xauiaporaap 6njiaH 3apapaaHraHHaa H  r y p y x n  ( H [ ,
II, II, H6) Ba B  rypyxH (B ,, B 2, B 3, B 4) ra KHpyBHH reaHOUHaaapra 
j I niHouHaaapHHHr 6ynaaH HOMaaHHiunra ca6a6, yaapHHHr TypjiH
■ in l/cliolhis TypHra MaHcy6 TypaH TyHaaMaap vhvh (OKopH tokchk-

•"I II1 1 A  3 K H U U A I I  C). i ; u n i  K I1 3 H JI H y p  JJH .1 A H  i i u j j i o b
1 M l l l l l l l l i r  f C H M J I H K H H H r  B E P T H H H J I J I E 3  B H J IT  B H J IA H  

k V C A J I J lA H H I I l  M M ilA M  f lH . IH l  H I A  T A T .C H P H  
C .A . M aBJia iiOBa

[ • Mil ijihk Ky3aTyBaapaaH MaiayM  6yaHuiHna, (jwTonaToreH 3aM6ypyraap 
I  'HiKapaaHran KacaaaHKaapaaH khih.tok; xyacaanrH 3KHHaapHHHHi 
• i iif'KoTHaHuiH 20-30%, afipHM xoaaapaa 3ca VHaan xaM KyripoKHH

• IH 'IU J IH

kptMiin HJIC3 cyjiHLH - Verticillium dahliaeKleb 3aM0ypyFH KeaTHpH6 
■Mi mi BHaT KacaaanrH  6yan6, 6y xacanaHK Kyn fln aaap aan  6epH
► ........ " ' i i  o<})aTH X H c o S a a n r a H a H iH  y q y n  x a M , y u i o y  3 H r  x a B (J)a H

► in KLipuiH aMajiHii Taicnp KHaaanraH Mopa BaycyaaapHH Hiiiaa6 hhkhih 
|1 Hip.

ii naKiaa Verticillium ssp. BHaT Ky3FaTyBHHCH SnaaH KacaaaaHraH 
......... KaTop roccnnoara yxinaui 6npHKMaaap awpaTHG oannraH: Bepro3HH,
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H30rCMHr0CCHI10JT, rOCCHBGpTHH , rOCCHIlOjl, 6-MCTOKCHFOCi lilt 
AHMeTOKCHrOCCMflOJI .

A a a o n S T .ia p a a  ycHM.'iHK.'iap b h .i t  fim ran K a ca^ jiaH ra iin aa , \ i ■' 
y u i6 y  3a.M 6ypvr yw y ii xa\i to k c h k  6 y jiraH  (JjHToajieKCHHjiapmn 
opTHUiH  T y rp H cw aa  MaT.jiyMOTjiap KejiTH pH Jiran  . B i «  yx iapnm \h 
x.ouaa MHrHTra K H  6H JiaH  h iu .io b  6epH iu H H iir  ycHMJHih 
(})HTOajICKCHHJiap M HKJIOpHra TaiCHpHHH  yp raH JIH K .

F ^ a H H H r  TotiiKeHT-6 H aBH  n o a c H f la rn  rocciino jira  yxin.mi 
(HsoreM HroccHnoji B a  roccHno.i-3KBHBaneHT)HHHr MHKaopHim \ <
o.tho 6opran TaziKHKOTJiapHMHSHHHr HaTH>Kacn \yfinaa pacMaa 6c|w > 

OHToaneKCHH.napHHHr MHKjiopn rysa ycHM.iHrHHH b  

Ky3raTyBHHCH 6HJian KacaiuiaHraHHaa x.aM opTaan. ByHHur y a m  ■ 
6HJian HypjiaiiTHpHjiran HHraraaH ycTHpHJiiaH ycHMjiHK iv 
Kacaji.naHraniiaa yjiapaa (j)HToajieKCHHJiap MHKaopn smaaa u| 
TyKHMara 40-60 mkt/t rana. fleMaK. yiu6y TaacpHGaaa ypranHJial'n 
BepiHUHjijie3 bh.ith  KjfaraTVBKHCH -  V.dahliae Kleb (JiHTonaTomi 
HHaaMjiHjiHK aapa»cacn 6yfiHHa ceiHiT^jiH 4>apK KHjraan:

MHTHTJlapHH KH3HJI Hyp GHJiaH HVpjiaHTHpHUJHHHI
Kacan/iaHTHpHJiraHHaaH 5, 10, 15 KVHaaH KefiHH rj3aHHHr I ....
noHCHaarH (j)HToajieKCHHjiap MHKaopiira (MKr/r HaM TyKHMara) Tai.i im

H30x: pacM aarH  yciyHJiap }?chmjihk naMvna.napHra moc Kejraan: 1 - Ha3op:ii 
Hyp jianTHpiuiraH  HHnrrjiapnan yc n ip H Jira ii ycHMjim oiap, 3 - V.dahliae 3aMuyp\iH 
ycHM.THKjTap, 4 - MMrm.iap o.ih h h  K,H f in jia i i  H y p jia H T H p w ira H  Ba /chmjihk Kai 
4 Ta T a»p n 6 a .iap aan  onH nran yp ran a  KaTraJiHKJiap ypTana orHLUJimcnapii 
(P  < 0,05).

I l ly i iH  x.aM TatK iianau i jio3hmkh, Ha3opaTaarH ycHMJiMKJiup 
THpHjrraHHaa KV3aTVBJiapHMH3HHHr Capwa aaBpnapnaa yjiapHHHr i \ > 
roccHnoji x,ocHJianapn 6yjiraH  c})HToajieKCHH.napHHHr M H icaopn  
aapaacaaa tj)apK KH.iraH 6yjica, HHrHTJiapra k;h3hji H y p  6HJia» nm 
HaTH«cacHaa ry3a ycHMJiHrHHHHr Touikcht-6 HaBHHHHr naim i 
Kaca^jiaHran Tj'KHMajiapnaa (j)HToajieKCHHJiap MHKaopnaarH 4>apicut|>
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► iv m iliu n . By a a ; iH Ji  H H TH T jiapH H  k h ih j i  Hyp o H Jia H  H y p jia H T H p n iu  

<'« I'm i'jiH K  p e aK U H fljiap  K a cK a^ H -opKajiH v c h m j ih k  BepTHHHJiJi63 b h j i th  
ir a iiH f la  y ra  c e j r H p  p e a K u w a jia p ra  > KaBo6rap  G y jir a H  re H Jia p
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MI I IM A BED  K A S A L L IG I  VA  U N I D A V O L A S H G A  Y A N G IC H A  
YO N  DOS HI UV.

Jit’rayev A.M ., Q irg ’izov Sh.M., Egamberdiyev D.U.
ADU

I  hiimi/.ga yaxshi ma’lumki hozirgi kunda ,,asr vabosi”  deb aytilayotgan 
iImIniI kasalligi yosharib borayotgan kasalliklar sarasiga kiradi. Ushbu 
(I iliivolash yuzasidan ko’plab preparatlar va davo usullari ishlab chiqilgan 
irk in kasallikni to’la davolashning imkoni topilmagan.

il- iii bir necha turlari aniqlangan bo’lib ular: irsiy yoki hayotda
i iliuningdtk insulinga bog’liq (kasallikning birinchi turi) va insulinga 

w a n  (kasallikning ikinchi turi) holatlaridir.
■ I.i kasallikni davolashda qo’IIanilayotgan dori vositalarining barchasi

■ qand miqdorini meyorida saqlashga qaratilgan holda qo’llaniladi 
)i ' lurida), organizmga insulin yuborib turish ham shu maqsadda amalga 
‘M.i-.nsnn 1-turida).

Mu iwhbu kasllikni davolashga yangicha yondoshib endokrin tizimini 
filuvchi nerv markazlariga tasir etadigan mediatorlardan foydalangan 

»• ■illikni imkon qadar mukammal davolashga erishmoqchimiz. Endokrin 
li —li.(iiruviga atsetilxolin moddasi mediator sifatida tasir ko’rsatadi. Yani,
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u simpatik va parasimpatik nervlarning preganglionar qismidan p.m
o’tishida va postganglionar parasimpatik nervlardan a’zolarga imjml
mediator sifatida qatnashadi. Lekin atsetilxolinning postsinaptik
uzoq cho’zilmaydi. Chunki u xolinesteraza (atsetilxolinesteraza) Ii 11

gidrolizlanib, xolinga va sirka kislotasiga parchalanadi. Hosil lie I
taxminan 50% i presinaptik parda orqali qaytadan depoga o"111 ■ I
yigriladi va atsetilxolin biosintezida qatnashadi:
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Umuman mediator atsetilxolin ta’sir etadigan, qutblangan posi 

xolinoretseptor nomi bilan yuritiladi. Atsetilxolin ta’sirida postsin;i|iill 
qutbi o’zgarishi natijasida uning ionlar o’tkazuvchanligi oshail 
qo’zg’atuvchi samara ko’rsatadigan a’zolarda (sil/ia mushak/ar 
bezfar sekretsivasinine oshishi va boshaalar) natriy icnlari alolml 
hujayra sitoplazmasiga kirib, xolinoretseptorni depolyarizat 
o’zgarishi)ga uchratadi. Kaliy ionlari esa hujayra ichidan tashi 
chiqib. pardani giperpolyarizatsiyalaydi.

Ushbu iarayonlarga asoslanib biz quyidagi preparatlarni tav .i i 
ularni tarkibini takomillashtirmoqdamiz: N-xolinomimetiklar, lob .in 
sititon, lobesil, tabeks. B iz  ushbu dori vositalami mukammailashtiii11 

qo’shimchalarni kiritmoqdamiz. Jumladan bazi litiy tuzlarining farnml 
tanlab ta’sir qilishiga asoslanib bu hususiyatini yangi dorilargii I 
bo’yicha ilmiy izlanishlarni olib bormoqdamiz.

D IS P E R S  S 1ST E  M  A L  A R .E  RU  T M  A L A  R
G.Yangiboyeva

Samarqand. Siyob tibbiyot kolledji

O ’quv mashg’ulotining maqsadi: Dag’al, Kolloid va Chin dir.|n 
lar. Eritmalarning molyar, normal va foiz konsentratsiyalari haqida ln< 
o’quvchi ongiga shakillantirish va ularning bilish darajasini faollashlnN
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Disprs sistemalar. Erilmalar.
O'. |uv masghg’ulotining texnologik xaritasi

Faoliyat mazmuni

O’qituvchi O’quvchi
I ) I ashkiliy qism.O'quvchilarga o tilgan mavzu 
yuzasidan savol va topshiriqlar berib, ularni bilim 

saviyasini aniqlash. Uy vazifasim tekshirish:
I I Mashg'ulot mavzusi “ Dag’al, Kolloid va Chin 

•lisprcs sistenialar Eritmalarning molyar, normal va foiz 
kiinscnlratsiyalari." ekanligini ma’lum qilib , mavzuni 
n rganishdan maqsad va natijalar haqida so’z yuriladi 

Mashgt’ulot rejasi bilan tanishtirilad: ( 1- ilova)
1 2 Guruhlarda birgalikda ishlash va baholash 

niezonluri bilan tanishtiriladi 
1 4 Guruhlarda ishlash qoidasi eslatiladi.

Javob beradilar 
Aniqlaydilar

Tinglaydilar

Diqqat qiladilar

Faoliyat mazmuni

O ’qituvchi O ’quvchi
2 1 Mavzuga kirish maqsadida o’quvchilarga klaster 

tuzish o’quv topshirig’i bcriladi (2-ilova )
2 1 O'quvchilar bilimlarini faollashtirish uchun"Aqliy 

hujum” usulda o’tish orqali o’quvchilar bilimini 
faollashtirish.(3- ilova)

? 2 Yozuv tahtasiga yozilgan tushunchalarga qaytish 
inklif ctiladi FSM U  texnologiyasi usulida eritma turlari 

haqida savollar beradilar.(5-ilova)
2 4 O ’quvchilar guruhlarga bo’linadi

Diqqat qiladilar 

Javob beradilar 

Aniqlaydilar

Guruhlarda
ishlaydilar

' 1 Mavzuni umumlashtiriladi.Savollarga javob beradi, 
yakun qiladilar.

3.2. Guruhlar ishini baholaydilar, o’quvchi 
mashg’ulotining maqsadga erishish darajasini tahlil 

qiladi Natijaar sharhlandi.
3.3 Mavzuga oid mustaqil ish beradi, uyga vazifa 

be rad ilar

O ’z- o’zini o’zaro 
baholashni 

o’tkazadilar.

Savol beradilar. 
Topshiriqni 
yozadilar
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Guruhlarda ishlash qoidasi
Sherigingizni diqqat bilan tinglang.

Guruli ishlarida o'zaro faol ishtirok cting, berilgan topshiriqlHi »>' 
bilan yondashing.

Agar yordam kerak bo’lsa, albatta murojaat qiling.
Agar sizdan yordam so’rashsa, albatta yordam bering.
Guruhlar faolivatining natijalarini baholashda hamma ishlirnlc ■ ■ 
quyidagilarni aniq tushunishimiz lozim:
" Boshqalarga o'rgatish orqali o'zimiz o’rganamiz!
" Biz bitta kemadamiz: yoki birgalikda suzib chiqamiz, yoki l>h» 

ketamiz.

Eritma so’ziga doir klaster fuzing

( Topshiriq guruhlarga beriladi) 
Klaster

Toifalash jadvali

Foiz konsentratsiya
400gr 0,9 % li 

fiziologik eritma 
tayyorlash uchun 
qancha tuz va suv 

kerak

Toifalar
M olvar konsentratsiya

0,2 moiyar KOH 
eritmasidan 50 ml 

tayyorlash uchun qancha 
KOH kerak bo 'ladi?

Normal konvi...
Zichligi p 1,11 ' 
bo ’Igan 12 "..It 
kislota eritmaun 
normal konsenn 
hisoblab toping

O ’quv vizual niateriallari: F S M U  texnologiyasi.
Savol Dag’al, Kolloid va Chin dispres sisirm 

-biridan ajratish sabablarini tushuntii 
bering?__________________________

(F)Fikringizni bayon eting
(S)Fikringiz bayoniga sabab 
ko’rsating___________________
(M )K o ’rsatgan sababingizni 
isbotlovchi dalil keltiring
(U)Fikringizni
umumlashtiring
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Nazorat savollari 
I M-iii in.i deb nimaga aytiladi?

)l mnlvar molyal va normal konsentratsiyali eritmalarni tushuntirib

>.i cmulsiyaga ta’rif bering?

• i U IAXSH  Y O D N IN G  O R G A N IZ M  U C H U N  A H A M IY  AT I 
Usmonova N.N.

Samarqand. Kattaqo rg 'on libbiyot kolledji

■»ii Itmcliamiz tanishmiz: bexosdan barmoqlarimizni kesib olganimizda 
umalariga murojat qilamiz, tabiiyki ko’pchilikda yodning bunday 

lnnivvurlari cheklangan. Lekin uning ishlatilish sohasi juda kengdir. 
•tli'liT aing elementlar davriy sistemasidagi elementlardan 70 ga yaqini 
ii/mida topilgan bo'lib, ularning ko'pchiligi mikroelementlardir. 

Inn VODdir
I runsiyaning Jon shahridagi o’zining zavodida kaliyli selitra olish 

hillnnar edi. U dengiz suvi ko’tarilganda Fransiya qirg’og’iga ko’plab 
lilnnadigan dengiz suv o’ti kulidan olinadigan maxsulot tarkibida temir 

ililairii “ yeydigan”  qandaydir modda borligini sezgan edi. Biroq suv o’ti 
•mi moddani qanday ajratib olishni Kurtuaning o’zi ham, zavoddagi 
hum bilishmas edi. B ir tasoddif buyuk kashfiyotning ochilishiga sabab 

A> lithlaricha zavodning selitra ishlab chiqariladigan xonasidagi sulfat 
idish selitra ishlab chiqarilgandan keyin qolgan tuz qoldig’i ustiga

• i tiidi. Shunda ajoyib hodisa ro’y beradi, aralashmadan to’satdan quyuq 
nigh bug’ ajralib chiqib, butun xonani egallaydi. Shunday qilib, yangi 
I kushf etiladi (yunoncha "‘iyodes”  ma’nosi binafsha). 
sly kimyo bilimlari nuqtai nazaridan qaraganda bu hikoyaning 

ishonch hosil qilish mumkin. Haqiqatdan, sulfat kislota ishqoriy 
hip lii/.lari (K J, NaJ)ga ta’sir etganda vodorod yodid hosil bo’ladi.

'iil beqaror modda bo’lganligi sababli sulfat kislota ishtirokida 
lii t-ikin yod ajralib chiqadi.

k I f  h 2s o 4 = h j  + k 2s o 4 
: f . i  = n 2 + j 2

Mtu-hii okean suvlarida uchraydi, lekin uning miqdori uncha katta emas. 
■•ivluri bug’langanda yodning bir qismi havoga o’tadi va atmosferaga 

Juruqlik dengizdan qancha uzoqlashsa, yoki bo’lmasa dengiz sathidan 
hki'Ti bo’lsa, tuproq tarkibida shunchalik yod kam uchraydi. Yod ancha 

lUMlny /ahirasi yer qobig’i massasinine 4 10'5 ini tashkil etadi), tarqoq 
till Ycr yuzasida yod tutgan minerallarning sanoat konlari yo’q. Dengiz 

i> 'ida yodni to’plash xususiyatiga ega. Bu o’tlardan keng tarqalgani 
f t i ‘imi- laminariyadir.
»♦« ishdagi inson organizmida 20 mg dan 50 mg gacha, shundan 8 mg

ii ili|unsimon bezda to’plangan. Bu bez halqum sohasida joylashgan bo’lib,
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mikroskopik pufakchalar(follikulalar) qon tomirlar bilan qurshalgan. >m 
shilimshiq suyuqlik (kolloid) bilan to’lgan, va u yerda qalqonsimon be/ i > 
trioksin to’planadi.

Follikula hujayralari ta’sirida kolloid siqiladi va garmon qony* 
Trioksin garmoninig hosil bo’lish mexanizmi qalqonsimon be/.niii 
noorganik yodidlardan molekulyar yodidgacha yodni oksidlab, so’ngn 11 

divodtriozin, so’ngra trioksinga aylantirishdan iboratdir. Bunday yo’l I 
bo’lgan tirozin, oqsil bilan trioglabulinni hosil qilib, qalqonsimon be/ |> 
larida to'planadi. Zarurat paytida trioksin ajralib, qondagi alfa- glolnil 
birikib tarqaladi.

Trioksinning, shuningdek, yodning organizmda o’rni kattadir. Aylili 
nidek ular garmonning faol komponenti hisoblanadi. Organizmnini; 
almashinuvi va energiya hosil qilish darajasi aynan shunga bogliqdn 
insonning ruhiy vajismoniy rivojlanishiga faol ta’sir etib, to’qimalar s I i m I i 

emotsional tonus va markaziy nerv sistemasining funksional holatlaimi 
rishda ishtirok etib, oqsil, yog' uglevodlar, suv-tuz almashinuvi, jigai 
tomir sistemasi fe’ liyatlariga sezilarli ta’sir etib, organizmd" metabolil 
larni kuchavtiradi.

Agar yetaili miqdorda yod qabul qilinmasa, natijada quyidagi ku-..iH< 
rivojlanishiga olib keladi, ya’ni, endemik buqoq, trioksin sinte/m 
chiqishi, qalqonsimon bezning funksiyasi buzilishi natijasida kattalashi .In

Buqoqning endemik xarakterga ega bo’lishiga sabab, tuproqda, suvij* 
ovqat tarkibida yodning tanqisligidir. Sharoit yaxshi bo’lgandn i 
qalqonsimon bez o’z funksiyasini meyorida bajarishi mumkin, buni 
trioksin sintezlanishi uchun yod yetishmaydi. Bu esa qalqonsiniiiii 
faoliyatiga kuchli ta’sir etadi va natijada sezilarli darajada kattalashil■ " 
vazni 4-5 kg gacha ortadi.

Yod yetishmaganda bolalarda o’sishning sekinlashishi, psixolnpk 
nishning ortda qolib, ba’zi hollarda esa kritinizm rivojlanadi. BuniU; 
buqoq bilan kasallanish -  saraton rivojlanishiga olib keladi. Ayni Jalum 
Saqlash tashkiloti malumotlariga ko’ra sayyoramizning 1.000.000.00n 
aholisi yod tanqis mintaqalarda yashaydi, 20.000.000 dan ortig’i es.i > 
ovqat va suvda yod yetishmaganligi sababli aqliy qoloqlik bilan azoh 11

Tarkibida yod saqlagan bir qancha shifobaxsh o’simliklar n> 
elementning kashf qilinishidan 10000 yil avval ham ma’lum nil 
eramizdan oldin 1567 yilda xitoy kodekislarida, buqqoqni davolashiln 
o’tlari bilan davolash keltirilgan. Suv o’tlari bilan davolashning MU' 
yozma manbalarda Arastu ham keltirgan. X I I I  asrda Yevropmln 
davolashda ko’lning ‘’dengiz po’kagi”  kukunidan uning shifobaxsh • 
kashf qilishgan .

1820 yilda sh'fokorlar Shtraube va Kuandelar tibbiyot ptialiyotii • 
yod bilan davolashni joriy etdilar.

Birinchi navbatdi oziq -  ovqat ratsionida yodga boy dengiz 
(baliq dengiz karami, krab va krivetka va boshqa.) iste’mol qilish In • 
uchun baliqning yarim xomligicha, yoki yangi tuzlangan xolatida ishl.-
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i mMucha ishlov berish 65% gacha yodning parchalanib kctishiga olib

'• i • niaxsulotlar: sut, don meva-sabzavot, go’shtdagi yod miqdori 
Jknmn qayerda yetishtirilganiga va sigirning qayerda boqilganiga bog’liq. 
IWfl ipq va suv tarkibida yod tanqis bo’Isa, uning miqdori maxsulotlar 

Imm kam bo’ladi.
Unqisligining samarali usullaridan biri vodlanzan osh luzininz iste’mol 

■In I )astlab yod bilan boyitilgan osh tuzining iste’mol qilinishi, 50-yillarda
h.nl.i kcng ishlatilgan, boisi u yerda qalqonsimon bez kasalliklari tez-tez 
li(ji sabab bo’lgan.

ptoiilnn tashqari qizdirilganda, yod butunlay uchib ketadi. Shuning uchun 
In/ sulishda uning tayyorlanish jarayoniida emas, dasturxonga tortishdan 
lush lozim bo’ladi. Organizmda yod tanqisligini to’ ldirib turish uchun 

lii/ni tuzdonda doimo ovqatlanadigan stolning ustida saqlash kerak. Lekin 
iVttln saqlash lozimki, yodlangan tuz o’zining shifobaxsh xususiyatlarini 3-4 

yn'qotadi shu sababli tuzni sotib olishdan aw al uning ishlab chiqaqrilgan 
.•'libor berish darkor. Noto’g’ri saqlanganda tuz namligiH yo’qotadi (bir- 

hib) yoki ochiq tuzdonda bo’lganida yod bug’lanadi. 
p i  kunda erta klimks, rak oldi va xotin-qizlarda uchrab turadigan 
PUkning qiyin kechishi sabab oqibatlari o’rganilganida shifokorlar 
l<l.i albatta yodli preparatlarni tavsiya etayotganliklarini aniqladim. Ko ’p 

Him kasalliklardan qandli diabet, ortiqcha vazn, infarkt, insult, osteoparoz 
H»« kusalliklarning kelib chiqishiga sabab ham ana shunda emasmi deb 
n Sababi ko’pchilik yodlangan tuzni qanday sharoitda saqlash haqida 
l||n ega emasligini o’rgandim. Iste’mol uchun ishlatiladigan oddiy tuzning 

■iiiMnli borligini, u qanday sharoitda saqlanishiga ko’pchilik ahamiyat 
'  ‘‘ill uniqladim. Turli kasb egalari o’rtasida o’tkazilgan test sinovi natijasiga
* kishida eng samarali usulni amalda qo’llash haqida yetarlicha ma’lumot

nV ilmiy izlanishimda kishilarda tuzni qanday ishlatish lozimligi haqida 
bHlniiicha yetarli emasligini aniqlab, xulosa o’mida shuni aytmoqehimanki 

niiyli inson qanday soha mutaxasisi bo’lishidan qat’ iy nazar, albatta
I kimyoviy bilim, ko’nikma va maiakalarni egallashi zarur ekan. Chunki 

ludbirkormi, dehqon yoki fermermi, shifokor-yoki huquqshunosmi, 
vnki muhandismi umuman barcha kasb egalari o’z faoliyati davomida 

m i  ulardan tayyorlangan turli hildagi maxsulotlar hamda kimyoviy 
lulun bevosita muloqotda bo’ladilar.

ii'qituvchi sifatida o’quvchilarga quyidagi “ O Y L A , IZ L A , T O P ”  
loydalanib, kimyo fanini chuqur va mukammal o’rganishni tavsiya 

B P fi 'i Bu stendda mashq qilgan o’quvchi kimyoviy elementlar va ular 
■I'lmliffan birkmalarning shakl va xossalari elementlaming yadro 

lu ..t i bog’liqligini bilgan holda yetarli ma’lumotlarni uzoq vaqt yodlarida
• '■i i va o’z karbiy faoliyatlarida, hamda turmush ehtiyojlarida ongli

i" llaydilar deb o’ylayman.
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Y ^ K  581.582.232/275
<J>APFOHA BOHI1M C11 f l l l P W K  C V B  O M E O P J IA I ' I I  

A J i h r o o j i o P A C H H i i n r  c v b  o m i »o p j i a p h ; j a i  m  , k >i i m  
K y i A T V B  h v k t a j i a p h  u y f t U H A  t a k c h m j i a i i i i i i i m

X.3.3pram eBa*, O .O.MaBpyjioBa**
*Ha\taman daa.iam yHueepcumemu, ** HaMOHzm iuax,ap I -con n.

O aproH a b o a h h c h  HHpHK cyB  o.M6opjiapH ( A h a h >k o h , Kapxn.i. « 
c v b  OM6op;iapn) ajTbro(j)j7opacHHHiir CHCTeMaTHK t q p k h 6h ypFuniiMiu*
OMtiopjiapHaarH cyByT.nap cyB c>M6opHHHHr HaMynajiap ojihuj ................
Geurra acoiiHaa TypjiapuHHHr cohh 6yHHna KyHHaarHna TaK,CHM» wt
o.MoopHra cvb kv ! jiaaHraH Hcofiaa 182 (43,54%) Typ, J'H r kh|<i 
(52 ,63%) Typ, ypTacH^a 292 (69,85%) Typ, wan KHprorHaa 211 (5I)> 
TyroH ojumaa 187 (44,73%) Typ.

CyB oMGopnra cyB KyfiHJiaAHraH /KofiaaH 182 Typ aiiHioiam^ 
a.ibro(})jiopaHHHr 4 3 ,5 4 %  hh TauiKHJi KHJiaan. Ajioxnaa c> B^TJiap ryp\ • « 
pHBOHCJiaHHiuHfla Chlorophyta Gy ihmh cyBy  inapH cyB KyftHjia im ■ 
ajTbrot})JiopacHHHHr 39 ,56%  (72 Typ), Bacillariophyta 22,52% i ' i  
Cyanophyta 19,78% (36 Typ) hh TauiKHJi 3Th6, Chiysophyla, :•* 
Eug/enophyla GyjiHMjmpH GwprajiHicaa 18,96% aaH H6opaT. V H r KHpi u- 
Typ aHHiyiaHH6, *aM H  ajitrocjjjiopaHHHr 52 ,63%  hh TauiKHJi khjijjh. By 
Chlorophyta GyjiHMH cyB^TJiapH Typjiap cohh WHxaTHaaH eTaKMii <Cm 
3 6 ,3 6 % ) XHCoGjianaziH. Bacillariophyta (55 Typ, 2 5 ,0 % ) Ba Cyanophyln I  
2 3 ,6 3 % ) cyByTJiapn Typjiap coHMra Kypa hkhh 4>oh3 KypcaTKHHHH Tanik 
Chiysophyla, Dinophyta, Euglenophyua 6yjiHMnapH GHprajiHKaa yin 
ajihrocJuiopacHHHur 18,96% aaH Houpar. Typjiap cohh acHxaTHaaii 
cyByT jiap  c yB  OMGopHHHHr ypTacnaa ywpaaH, h ih h  292 (6 9 ,8 5 % ) Typ ami' 
Chlorophyta GyjiHMH 108 Typ 3 6 ,9 8 %  6yjiH6, Bacillariophyta Ba C 
cyByT Jiapn TaKCOHJiapii connaa  K a rra  4>apx, 6yjiMaaH (23,28-21,57%). /■



i!11 oyjiHMJiapn OBvr.napM xaM ooniKa vKOHJiarmiapjaH KynpoK. 
iiimh TaKconjiapn.ua tjjapK Kyn 3Mac. Man KiiproK a:n.rotj).iopa- 

Hpiiiiin cohh ynr KHpFOKUarHjiap 6 H.naH y3apo rkhh (211 Typ) 6 vjih6 . 
.|imipannnr aeap.'iH apMHHH (50.47%) TauiKHji KHjianH. By wohiihhi
i ii.'M \aM Chlorophyta 6yjiHMH cyayTJiapH K y n  (78 Typ) x.nco6 jiana,UM. 
‘ im (48 Typ) Ba Cyanophyla (51 Typ) oyjiHM.napH Typjiap coHHra Kypa 

x lypcui'KHHHH (22,74-24.17%) TauiKHji khjmh. TyroH o.igHflaH 187 Typ 
Biiikjiuiim6, >Ka\in ajibro(J)jiopaHHiir 44,73% aaH H6opaT. By jkoHhmht 
miii i upk'uGHna x.aM Chlorophyta 6 y ihmh cyByT.'iapn Kyn (72 Typ) 

kipii.ui. Cyanophyta GyjiHMH (47 Typ) 25,13%, Bacillariophyta (32 Typ)
IKMHHH TaiUKHJl KHJUJH.

OoKaajraHHjiraH aaa6ncTjiap  
A M. O reorpac|)HwecKOM pacnpeaejienHH BoaopocneH. -TauiKCHT: (Can. 

J lii
M iii i i in a  X A. 3aKOHOMepHOCTH p acn p eaeae iiH H  B o a o p o ca e H  o a c c e f in a  peKH
I  h \ uiaHCHHC b  o npeae jieH H H  3KO jioro-caHHTapHoro c o c t o h h h h  BoaocM ()B : 
' • i fiHo.n. HayK. - T a u iK e H T : H IIU  «Bo T aH H K a» , 2005. -233 c.

H*m A A , XanHJioB C. BepTHkaJibHoe pacnpeztejieiiHC (|)HT0naaHKT0Ha b  
>i mi him BoaoxpauM.imue // /],oK.ia.ibi AH PY3 . - TauiKeHT, 1995. - 7-8. - C.

■ Il l 'H U M  B b lM H C J IE H H H  P E U IE H H M  K P A E B O H  3 A JA M M  A  IM
I H ill I’C O J I im E C K O r O  ;i,H < I> tU E P E IlH A Jm o rO  y P A B H E H H M  B

M A T H C A D  
A.11MOM OB,

//aufl,'

II nncToainee BpeMH noHBH.iacb B03M0>KH0CTb peuieHHfl MaTeMaTHHecKHX 
n)CTaBjieHH» KOMnbK)TepHbix nporpaMM Ha «3biKax nporpaMMHpo- 

IpiiMHiioH 3TOMy ABjiHeTc» pa3pa6oTKa cneuHajibHbix MareMaiHHecKHX 
urn- MaTeMaTHHecKHX CHCTeM. B  HayHHbix HccneflOBaHHax h  b By3ax Ha 

Ooabine Bcero npHMeHaioTc» cjieaytomHe MaTeMaTHHecKHe cwcTeMbi:
• M A T L A B , Maple, Mathematika. Flpn npHMCHeHHH MaTCMarHHecKHX 
viefiiibiH npouecc CTaHOBHTCH HHTepecHbiM, CTyaeHTbi noHHMaioT
* iih 3aHHTHH obicTpee. m y 60K0. h zyia yK p e iiJicH H a  j io h h th h  h pem enHH

I in  i i i Ct c h  6oabiiie BpeMenn.
II iiocaeanee BpcMs 3aaaHH Bbi4HCJiHTejibnoH MaTeMaTHKH [1,2] nacTo 

kit n MaTeMaTHHecKOH CHCTeMe M A T H C A D . npH 3TOM HCHOJib3ytOT
*  iioaxoflbi: oaHH npHMeHHioT BHyTpeHHHH «3biK M A T H C A D , apyrae 

Hi i i  n peajiH30BaTb hhcjichhw h  MaieMaTHnecKHii aaropHTM [3-10].
II craTbe aaropHTMbi MeTOflOB KOHeHHO-pa3HOCTHbix cxeM npHOJwweH-

■  |h i i i c i i h h  jiHHeiiHoro rmiepoojiH1' koi o aH<}><J)epeHUHaabHoro ypaBHeHHH c 
H « h m i i  ycaoBHHMH 0praHH30BaHbi b MaTeMaTHHecKOH CHCTeMe M A T H C A D .

I MeToa peuieHtin aii(])(|)epeHU iajibHbi\ ypaBHeHHH b MathCADe. 
H  lima KpaeBaa 3aaaHa flJia flH(j)(|)epeHUHajibHoro ypaBHeHHH Lu = /  b 
P^>l'iiitnoH o6jiacTH D. ConocTaBHM efi iieKOTopyio flHCKpeTHyio 3aaaHy
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K uu -fh B flHCKpeTnoii oGjiacTH Dh,Dh > D.h ->0 , 3aecb /i-napasicip 
3aUHH, H Llf,Uk, f h -^HCKpeTHbie OnepaTOp H (to llKH H H  Ir, II 

fh = fp, - T-e- -^apKac -Ta6 jiHua 3H3 hchhh <j>yHKunfi u(x,r),i7( 1,11 
ToneK Dh. B  KanecTBe flHCKpeTHoft 3ajaM H Mbi 6epeM  KOHeHHO-pajiim n 

( K P C )  n T o m a  HHCKpeTHaa 3aaana Lhuh = f h ecTb cncTevia jiH H einn .n  

necKH X ypaRnenH M  (C J1 A Y ) ,  n  sjieM eHTbi uh,uh hb jth io tch  KapKacuMii I  

3HaneHHH 4)vhkuhh: uh=lu : . {t7(x r , ) } .B  MathCade naea peiiicmn 
h o h  3anaMH Lhuk = f k oMeHb npocia h  eciecTBeHHa: uh - Ch f h. 3' 
MecTo, Koraa 3Jie\ieHTbi uh,fh h b jih io tc ji M 3 T pn uaM n : Au h •
u,be Rm\U,B- M aTpnubi, -m-MepHoe eBKJWHOBO np0CTpaiiCTB0.[ 1 -K| 

KoManjibi b  M A T H C A D e  3anncbiBaK3Tca 6 e3 b c h k o t o  npeaoii|H  
H OHH nOMTH He OTJTHMaiOTCfl OT MaTeMaTHMeCKHX {JjOpMyjI C JlH lllli I 
pa3HHuefi: KOM6HnauH5i 3HaK0B flBoeTOMHe h  paBHO (:= ) 03HaMaer mi| 
3HaK paBHO (=) h jih  CTpejiKa (—*•) 03HanaeT BbiBOfl BbiHHCJieHHoro m 
;ikj6 om MecTe aoim  ^HTa nocjie Ha>KaTHH 3HaKa « OTKpbiBaeTC nojii' 
TeKCTa- 3aMeMaHH5t H no  OKOHHaHHH BBO aa H HaiKaTHfl KJiaBH lllH  I I 
TOJIbKO TeKCT-33MeMaHHe. Mbi B MeCTaX, rile aOJHKHO 6 bITb TCKl I 
3anncbiBaeM 3naK « h, nocJie H ero , b b o a h m  TeKCT-3aMeHanHe. r)io  ■ 
noHHMaHHe ajiropHTMa peuieHHH.

2. /lii(J)(j)epeiiunajiiibie KpaeBbie iaaan ii ii KPC [1,2]. 
PaccMOTpHM flH(J)(})epeHUHajTbHyio KpaeByio 3aflany fljia 

mnep6ojiH4ecKoro ypaBHCuna:
Lu = ull(x,t)-ua (x,t) = f(x ,t), aZx< b,0< t£T  ,

/„« = ti0(x),/,u = u^j.O) = u ( I ). Ii u = u(a,t) = gt(t),fJ,u = u(b,l) = g2(f ) .
(3), (4) Ha3biBaeTca KpaeBofi 3aaaMeft nnsi rnnep6 oJinHecKoro i 

unajibHoro ypaBneHHH (K3 fljiH r^ Y ) .  Ovhkuhh u=U(x,t), yuoBJK' i«: 
T f ly  H KpaeBbIM yCJIOBHHM Ha3bIBaeTCH TOHHbIM peuieiiin 
L = [L,I<S, I , F  = [f,u0,ul,gug1]T .
Henan K P C  ajih r j j ,y  Lhuh = f h,IhuH = gh c tomhoctmo 0 (r + /i2)nMein mm/ 

r - 2m/ '+ m/_i ) - h~! (u/„, - 2m/ + «/_,) - / '  = 0, 1 = 1, ,m - l,j = \, n I 
u? = uo(x,)>“ '= « ! + ™ ,(x ,),i = 0,...,m ,ul" =glp l.l), «'*' = g1(tJt]) , j  = 0,. ,n I 
HesBiian K P C  fljin T ^ y  Lhuh = f h,lhuh=gh c TOHHOCTbio 0(r+/i2)HMn i 

t~2 (uf*' -2U-+ «/-') - h'1 - 2u !" + u':\') - f/ "  = O, / = l,. . m - 1, j  = 0. 
=u° + zu](x,),t = 0 , II-*' =g,(fJ .l), =g2( t j , J , i fO ,...,n I

Hcnojib3ya MaTpnuy A=[a \ nesiBnyio cxeMy mo>kho 3anncaTi. b BeKmi 
MaTpHHHOM BHae,

Au*'"* = - u ^  + r2/ </*l> + u<J\ j  = \..n-\, (7) 
KOTOpas cBH3biBaeT Hen3BecTHbie j  -1, y - ro n y + l- ro  cjioeB.

fljia T f lY  «BHaa K PC  pemaeTC« c noMombK) peKKypeHTHbix <|>
=“o(*,)>“ ,' =“ .° +r«l(*,),|'=>0 m.u!" =g,(f^|), u’*1 =g2(</+i),y = 0,....,n I

174



It<i , 1 I*,',, ) 2(1 — r)ul +T1/ ' u j  = 0, ,n-l

I 'J IY  pemeuHe HeaBHOH KPC Ha Ka>KflOM cuoe j CBOflHTbCH k C JIA Y  
kn iiL iM io ll MaTpHuefi (5):

" f  • l l „ l x  II =  U °  + T U I [ X i ) , l  =  0 , .  Mi ll >.’ |W  ) W .  =  g ' j t / , . I I J  =  0 ,  1

.... : t (I +2r)u{*' -ru'*' = T1 + 2uJt -u‘k ', j  = 1,. r,-\,r = (t/h?
Il IN I J IY  B HBHOH H HeflBHOH KPC anripOKCHMaUHK) MOHCHO yjiyHIIIHTb 

*i' I . ccjih annpoKCHMauHK) HanajibHbix ycjiOBHH B3HTb b BHfle:
! • m..<̂  ) ,«t‘ = U °  +7-M1U l )+: 0.5r: ( V  + A„M0(Jct )}, * = 1, .,01-1.

■■■ noto.iHiTHan ycxunMMBan cxevia n ina  Kpamca-HmcojibcoHa hmcct

r«/+«/-' u ^ - i^ - '+ u rj r , „  , , . „  ,
*  77---- !~  = — -----P ---------------- 7̂ ----  + /  = 0, i = l  m - l , j = 0 . n - \

=g2 (',♦,)> y = 0. .n -1,

I  . . 1 0 ,  * f ; )♦ , /-OS. , 1=U +r«,(x,) + -  I — -----  - + f  ),! = [ .m-\
2  h

0«M IH MarpHUhl i4 = [a .] ,5  = [6 ]c K03(j)(j)HLIHeHTaMH
i/ I m, = 0;Z?0) = 0,/ = 0..#w;

|  1.4, , = 4 . = -r,4  =2(l + r ),4  = 0 ,y * i- U >i' + l;r = (r//r)2;
•  • , 1  *' = r,5 t|. =-2 (1 +  /*),# =  0,y * /-l,/,/+ 1;

■ " «-0 m -lAm, = l-Bm=0,i = 0.rn ,
>«'v =[u\u{ , ]' , / <y> =[/„', / A.I cxcviy KpanKa-HnR-ojicona 

|  • IWIIICaTb B BeKTOpHO-MaTpHHHOM BHile. CBK3bIBaK)mHM HeH3BeCTHbie j -  
<• 1 I iii c/ioeB

Au<J,]> = B u J-'>+ 2 r f <1> + 4«<J>, J  = 0. n - I, /", = /(*,,t, + r / 2). 
IIh/(P<)6ho 3Ty cxeMy mojkho HanwcaTb b BHfle (oTKVjja h ncuiyneHa KPC ): 

... J  *-2(1 + r ) u r ' - r u ’* ' = r u ^ - 2(1 + /> ,'+ /k ,'., + 2 t2f /  + 4 u ! , j  =1 ,n - l,/  = l m - 1,

H f *  Jf * ( ' ) u.. = g 2(/J t l ) , y  = 0. . / ! - l , g l ( f ) = « ( 0,0 . g 2(0  = « ( l , 0 ,

I  - w0U,),u = ul(jr,.),f = 0 ..w.
• Opiaiunam iti peuiemin h ch biio ii K P C  ju ih  T f l Y  b  MathCade.
A | I’emeHHe c noMomtio BHyTpeHHefi ijiyHKUHH Pdesolve

I  I'm 1‘MOTpnM KpaeByro 3aziawy ansi rnrienoo.nn4ecKoro ypaBHCHHa: 
lu u*~ uv ,- f (x>t) = (x-x2 +2)e‘, u = u{x,t),a^x b,0<t<T

• •> • «.,(«) = (JC — JC2),Mr(jt,0) = ut(l) = (x-xz) u(a,l) = gt(t) = 0,u(b,O = g2(0 = °  ■
/('in pcuieHHa r f l y  BuyipeHHeii (JiyHKUHeii 3anHCbiBaeM cjieayiomHe

* - 0 h := 1 L ~ b - a T  = 0.0005 «o6 jiacTb
10 n:= 10 1 := O.m j  := Q..n,h:=L/m T=T/n x/=a + iht := j r  «ceTKa 

ia .(»,/) := ua, j ~ua(x.,lj) «T04H0e peui°HHe ua(x,l) H
B,
K id  - x - x1 u](x ) =x-x2 f(x,t):=(x-x2+2)e‘ gl(t)-=0 g2(t) =0 «aaHHbie
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Given w (x,i) :=v(x,t) vl(x,t) .= wa(x,t) + f(x ,t)

u'(jr,0):=i/0(.r) v(x,0) :=h1(jc) ic(0,f) := gl(0 u,(l,r);=g2(0 « ;i.unu
" i [Y»,'l ( ( 0^ ]

= /^de so/ve  M I f  i t ( x  i ] ' r i m ^

«Bi,iBeaeM Ta6jiHLiy tohiioio  h ripn6jm>KeHHoro pemennii
0 1 2 3 4 c 6 7 e

0 0 0.0889 0 158 0.2074 0.237 0.2469 0.237 0.2074 0 1l£i
1 C 0.0898 0.1596 0.2095 0.2394 0.2494 0.2394 0.2095 0 1 Vi
2 0 0.0907 0.1612 0.2116 0.2418 0.2519 0.2418 0.2116 o 161;
3 0 0.0916 0.1628 0.2137 0.2443 0.2544 0.2443 0.2137 0 16.'»
4 0 0.0925 0.1645 0.2159 0.2467 0.257 0.2467 0.2159 0 164!-
5 0 0.0934 0.1661 0.218 0.2492 0.2596 0.2492 0.218 0 n.r.i

0 1 2 3 4 5 6 7 8
0 0 0.09 0.16 0.21 0.24 0.25 0.24 0.21 0 1f>
1 0 0.0909 0.1616 0.2121 0.2424 0."525 0.2424 0.2121 0 1616
2 0 0.0918 0.1632 0.2142 0.2448 0.2551 0.2448 0.2142 0.1632
3 0 0.0927 0.1649 0.2164 0.2473 0.2576 0.2473 0.2164 0 16451
4 0 0.0937 0.1665 0.2186 0.2498 0.2602 0.2498 0.2186 0.1665
5 n 0,0946 0.1662 0.2208 0.2523 0.2628 0.2523 0.2208 0.1682

B ) f l B i i a t ,  v c j io b h o  y c T o f iH i iB a n  cx esu a . 3 an H C M B ae M  c j ie j iy m n n
KOMati.ubi:

a:= 0i:= l L := b-a  T := O.Qj m := 10 n - 5 /' := 0 jn j  :=0..n «o6ji. 
h:=L/m r.-T/n x, =a + lh t -  jt r:=r2/h2 « c c t k . i

ua{xj):=(x-x'-)e',uav  ^ta(x„tt ) « T 0 HH 0 e ua(x,t)p e m u * » |

KapKac
wO(jc) x — x1 «l(x):= x - x 1 f(x ,t) := (x -x 1 +2)e' gl(f):=0 g2(t) (I 

= « 0 ( . r  ) u , | +rul(xt)u0 := gl(//) umj := g2(t; ) « h i i i i i k  I

i:=l m-\ J- \. n- \  w,j+1 :=r(wM; + u,+l̂  + 2(1 -r)u, , + T2f(x „ i  )-i/, , 
« B b iB e a e M  T aG .m uy  3 i)aHeiiHH npHS.TMVKeimoro h  t o m h o t o  pen

«ToHbKQ npH VBC.THqeHHH aeCHTHHHbIX
0 1 2 3 4 S 6 7 6 9

0 0 0 09 0.16 0 21 0.24 0.25 0.24 0.21 0.16 0 08
1 0 0.09 0.16 0.21 0.24 0.25 0.24 0.21 0.16 0 0B
2 0 0.09 0.16 0.21 0.24 0 2501 0.24 0.21 0.16 0.00
3 0 0.09 0 16 0.2101 0.2401 0.2501 0 2401 0.2101 0.16 0.00
4 0 0.09 0.1601 0.2101 0.2401 0.2501 0.2401 0.2101 0.1601 o.oe
5 0 0.09 0.1601 0.2101 0.2401 0.2501 0.2401 0.2101 0 1601 0.00
6 0 0 0901 0.1601 0.2101 0.2401 n 2501 0.2401 0.2101 Q 1601 0.0901
7 0 0 0901 0.1601 0.2101 0.2402 0 2502 0 2402 0.2101 0.1601 0.0901
6 0 0 0901 0 1601 0.2102 0.2402 0 2502 0.2402 0.2102 0.1601 0.0901
8 0 T 0601 0.1601 0.2102 0.2402 0.2502 0 2402 0.2102 0.1601 0.0901
10 0 0 0901 0.1602 0.2102 0.2402 0 2502 0 2402 0.2102 0.1602 0.0901

p a 3 p a jQ B  m o ?k h o  y B H f le n .  p.i i
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1 11 1 2 3 A 5 6 7 a g 10

f t 0 09 0.16 0.21 0 24 0 25 0.24 0.21 0.16 0.09 0
G 09 0 16 0.21 0.24 C.25 0 24 0.21 0.16 0.09 0

I “ 0 09 0 16 0.21 0 24 0 2501 0 24 0.21 0 16 0.09 0

*  j 0 0 09 0.16 0.2101 0.2401 0 2501 0 2401 0 2101 0.16 0.09 0

!f 1 0 0 09 0.1601 0.2101 0.2401 0.2501 0.2401 0 2101 0.1601 0.09 0
91 ° 0.09 0 1601 0.2101 0 2401 0 2501 0.2401 0 2101 0.1601 0.09 0

! ;

0 0901 0 1601 0.2101 0 2401 0 2502 0.2401 0.2101 0.1601 0 0901 c
0 0901 0 1601 0 2101 0.2402 0.2502 0.2402 0 2101 0.1601 0.0901 0

F f f (i 0 0901 0 1601 0 2102 0.2402 0 2502 0.2402 0.2102 0 1601 0.0901 0

i '  ° 0 0901^ 0.1601 0.2102 0.2402 0 2502 0.2402 0 2102 0 1601 0.0901 0

Ni ( o 0 0901 0.1602 0.2102 0.2402 0 2503 0.2402 0 2102 0 1602 0 0901 0

I M i...... . ii6cojiH)THan ycToflM HBan cxeiwa. 3ariHCbiBaeM cjieayroiuHe
KOMaHAbi:

1 L.= b - a  r:=0.0005 m.= IO n:=10 i=0..m  j:= 0 .n  «o6naCTb
■  / m r - T in  x: :-a  + ih t = ir  utl t ~ut(xlJ i ) r  := r 2 / h~ « c e T K a

....... v -jt: m 1 (jc )x - x 2 f (x .t ) := (x - x 2 +2)e' gl(<):=0 g2(l):=0  «aaHHbie
in «, „ + ) u„ := g\(i, ) :=g2(7 ) «aono jiH H Te.ibH b ie  vc jio b h h  

..... . h  m a ro B  a.iropH TM a h cx b h o h  K P C
l i  1 m , := 0

' 1 4 t- i:= -r 4.,-n 4  :=l + 2r
n »i I /).,:= 0 /f :=1

I /i I
1 2 3 4 5 6 7 e g 10

0 0 0 0 0 0 0 0 0 0
1 01 -0.005 0 0 0 0 0 0 0j 0

-0 005 1.01 -0.005 0 o1 0 0 0 0 0
0 -0.005 1.01 -0.005 0 0 0 0 0 0
0 0 -0.005 1.01 -0005 0 0 0 0 0
0 0 0 -0.005 1.01 -0 005 0 0 0 0
G 0 0 0 -0 005 1.01 -0.005 0 0 0
0 0 0 0 0 -0.005 1.01 -0.005 0 0
0 0 0 0 0 0 -0.005 1.01 -0.005 0
0 0 0 0 0 0 0 -0.005 1.01 *0.005
0 0 0 0 0 0 0 0 0 1

ipojifl BbiBeae.M 3Ha‘icHH*i npn6:in>KeHHoro peuieiiHa Ha 0-, h  1-ejioax
0 1 2 3 4 5 6 7 8 s 10

G 0 0.09 0.16 0.21 0 24 0.25 | 0 24 0.21 0 16 0 09 0

0 1 I 2 3 4 5 $ 7 8 9 10
0 0 0.09 j 0.16 0.21 0 24 0.25 0 24 0.21 0 16 0.09 0

Hi.iBeaeM Ta6^Hi;y 3HaMeHHii tohhoto  h  npHSjiHHcemioro pemeHHH
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0 1 2 3 4 5 6 7 8 9 i
0 0 0,09 0.16 0.21 0.24 0.25 0 24 0.21 0,16 0.0
1 0 0 09 0.16 0.21 0.24 0.25 0.24 0.21 0 16 0.0
2 0 0 0899 0 1599 0 2099 0.2399 0 2499 0 2399 0.2099 0.1599 0.089
3 0 0.C897 0.1597 0.2097 0.2397 0.2497 0 2397 0.2097 0.1597 0.089

4 0 0.0894 0.1594 0.2094 0.2394 0.2494 0 2394 0.2094 0.1594 0.089

5 0 0.089 0.159 0.2091 0.2391 0.2491 0 2391 0.2091 0.159 0.08

6 0 0.0886 0.1585 0 2086 0.2386 0.2486 0 2306 0.2086 0.1585 0.088 6
8
3

7 0 0.088 0.158 0.208 0.238 0.248 0.238 0.208 0.158 0.08

8 0 0 0873 0.1573 0.2073 0.2373 0.2473 0.2373 0.2073 0 1573 0.087

g 0 0.0866 0.1565 0 2 065 0.2365 0.24651 0.2365 0 2065 0.1565 0.0866

10 0 0 0858 0.1556 0 2056 0.2356 0 2456 0 2356 0.2056 | 0.1556 0 0858

0 1 2 3 4 5 6 7 8 9 10

0 0 0.09 0.16 0 21 0.24 0.25 0.24 0.21 0.16 0.09
1 0 0 09 0.16 0.21 0.24 0.25 0 24 0.21 0.16 0.09

2 0 0.09 0.16 0.21 0.24 0.25 0.24 0 21 0.16 0.09

3 0 0.09 0.16 0.21 0.24 0.25 0 24 0 21 0.16 0.09

< 0 0.09 0.16 0.21 0 24 0 2501 0.24 0 21 0.16 0.09

5 0 0.09 0 .3 0.2101 0.2401 0.2501 0 2401 0 2101 0 16 0.091

6 0 0.09 0.16 0.2101 0.2401 0.2501 0.2401 0.2101 0.16 0 09

7 0 0.09 0 1601 0.2101 0.2401 0.2501 0.2401 3.2101 0 1601 0.09
8 0 0.09 0.1601 0 2101 0.2401 0.2501 0.2401 0 2101 0.1601 0.09

9 0 0.09 0 1601 0.2101 0.2401 0.2501 0.2401 0.2101 0.1601 0.09
10 0 0.09 0.1601 0.2101 0 2401 0 2501 0.2401 0.2101 0.1601 0.09

« B b iB e a e M  rpa(})HKH npHG jim iceHH oro  h  t o h h o t o  peiueH H ii

C ) HeflBHan aScojuoTHan ycToiim iBan cxeMa Tuna KpaHKa-Hiiini 
B okhc M athC A D  HaSnpaeM cjieayioiUHe KoiuaHflhi ajnu0fl 

r ^ y  u„ =ua + f(x ,t )  Cxewa Kpamca-HHK0 .nc0 Ha Au<'*[> = Bu<l i in 

ut(x j)  := ?x-x2)e' f ( x j )  := (x -x 1 +2)e f f  (x,l) := ( x - x 2 +2)e‘ gl(t) := ut(().n 
uO(x) := ua(x, 0) dua(x ,t)dua(x ,t)/d t ul(x) := dua(x,0) - tx - x 2 
xO := 0 xm :=l m = 10 h := (xm-x0)/m i :=0. .m x, =x0 + ih 
t0:=0 ln:= 1 n := 1 0  T= (tn-l0 )/n j:=Q..n I, := tO + j r  r.= (r/h )2 
i~0 .sn  j  := 0 n := f (x t, ) ua:j := u a (x ,/ ; ) ^  ■=ff(xl,tJ + r / 2 )  m «»•. 

i := 1 m -1 ut I := u, a + (r / 2)(h,_, 0 - 2u, 0 + «,tl 0)
OopMHpoBaime MaTpHUbi C JIA Y
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y  0 m Atj = i f ( j  = 0,1,0) B:j :=0
*/ + l),0,-r] 4, :=2(1 +r)

• "  t f\{ j * i -\ ) * ( j * i  + l),0.r] B,,:=-2(l + r) 
!/(/ m, 1,0) /•' :=0 
m.i': ycjioBHe h npaBaH nacTb

11 • "!«, " g K ' , )  dmJ .= g l(t J ) i d, ,:=//[(/ = 0 )* (i m),0,?: 1
0 1 2 3 4 5 6 7 8 9 10

0 0 0 044 0.045 0.046 0.047 0.047 0.047 0.046 0.045 0.044 0
1 0 0.049 0.05 0.051 0.052 0.052 0.052 0.051 0.05 0.049 0
; 0 0.054 0.055 0.057 0.058 0.058 0.058 0.057 0.055 0.054 0
i 0 0.059 0.061 0.063 0.064 0.064 0.064 0.063 0.061 0.059 0
4 0 0.066 0.068 0.069 0.07 0.071 0.07 0.069 0.068 0.066 0
\ 0 0.072 0.075 0.077 0.078 0.078 0.078 0.077 0.075 0.072 0
1 0 0.08 0.083 0.085 0.086 0.086 0.086 0.085 0.083 0.08 0

0 0.088 0.091 0.094 0.095 0.095 0.095 0.094 0.091 0.088
11 line C J1 A Y  no CJIOHM /:=!..n-1 = lstme(A, Bu _l>+4u</:>+rf</')

1 2 3 4 5 6 7 8 9 10
0 0.09 0.16 0.21 0.24 0.25 0.24 0.21 0.16 0.09 0
II 0.099 0.177 0.232 0.265 0.276 0.265 0.232 0.177 0.099 0
II 0.11 0.195 0.256 0.293 0.305 0.293 0.256 0.195 0.11 0
II 0.121 0.216 0.283 0.324 0.337 0.324 0.283 0.216 0.121 0
II 0.134 0.239 0.313 0.358 0.373 0.358 0.313 0.239 0.134 0
II 0.148 0.264 0.346 0.396 0.412 0.396 0.346 0.264 0.148 0
0 0.164 0.292 0.383 0.437 0.456 0.437 0.383 0.292 0.164 0
II 0.181 0.322 0.423 0.483 0.503 0.483 0.423 0.322 0.181 0
0 0.2 0.356 0.467 0.534 0.556 0.534 0.467 0.356 0.2 ...

0 1 2 3 4 5 6 7 8 9 10
o 0 0.09 0.16 0.21 0.24 0.25 0.24 0.21 0.16 0.09 0
1 0 0.089 0.166 0.221 0.254 0.265 0.254 0.221 0.166 0.089 0
I 0 0.095 0.176 0.236 0.272 0.284 0.272 0.236 0.176 0.095 0
1 0 0.109 0.193 0.256 0.295 0.308 0.295 0.256 0.193 0.109 0
« 0 0.127 0.218 0.283 0.324 0.338 0.324 0.283 0.218 0.127 0

0 0.145 0.249 0.319 0.362 0.376 0.362 0.319 0.249 0.145 0
*. 0 0.161 0.284 0.364 0.409 0.424 0.409 0.364 0.284 0.161 0
t 0 0.178 0.32 0.415 0.468 0.484 0.468 0.415 0.32 0.178 0
• 0 0.2 0.358 0.472 0.536 0.557 0.536 0.472 0.358 0.2 ...
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T T
UK «

r O .IIO / lH A fl M O T O P H K A  /K E j IV / IK A  B  Y C J IO B IU IX  11 
H E JO r T A T O H H O r O  K PO BO C H A B 5 K EH 1 1 M  

A.H.ApunoB.
HauFV

HaynHbie HHTepaTypHbie aanHbie cBHfleTeubCTByroT, hto iu-ju* 
Kp0B0CHa6> KeHHH  jfce .'iyaKa  OK&3biBaeT c y m e c T B e H iio e  bjihhhhc hu o n
-  ceKpeTopHyK) .ueHTejibHOCTb.

C  ue.ibK) ijajibHeftiuero H 3yH C H H » 3 T o ro  Bonpoca h  y T o n iu  n m
pe3HCTeiITHOCTH pa3JlH4HbIX KO M IIO H eH TO B TOJIOAHOH MOTOpHKH ,1
HeaocTaTOHHOMy Kp0B0CHa6>iceHHK> naMH 6biJio npoBeaciid i 
H c c jie a c iB a n H e .

B  o n t r r a x  Ha co6aKax c oacoRCKofi S j iC T y j io f l  M ve jiy^Ka  ii|n< 
H3yHem:io e r o  r o j io a n o f i  motophkh b TeweHHe naTH wacoB. i 
Maiepwajia b KOHTponbHbix onbiTax (no  10) np0h3B0flHJiacb i\ ' 
HacTMHuas fleBacKy.iHpH3aqH« cocyaoB  jKejiy^Ka (jierHpoBaiiMe jich  
hoh h  cajibHHKOBOH apTepHii) h c o 6 a K H  c  T p e T b e ro  j h a  nycKajinci. n

B  H 3M eH eH H H  rO JIO flH O H  M OTOpHKH > Kejiy4Ka ITOfl BJ1HHHHCM i l "  
K V Jiap H 3 a U H H  C O C yiJO B , M05KH0 6 b IJIO  BbliJC-THTb ^ B a  nepHO.Ua M l ' lM  
TejibHO CTH  Ka/K flbm . B  n e p B b itt  n e p H O fl. k k o h u v  KOToporo B o c c ia n . i*  
KpoBocna6aceHHe acejiyAKa, H a G jiio f la e T c a  cymccTBeHHoe yM e H b iu c iiiin  
HOCTH (j)a3b l n O K O a (flO  6 9 , 0 %  OT HCXO^HOft B e .lH H H H b l) H y B e jIH H e ilm  

h o c t h  aK T H B H o ft (})a3bi ( 1 6 2 ,2 % ) .  C p e j iH e e  h h c j io  c o K p a m e H H H  b c o n  
( 1 0 9 , 3 % )  h  h x  C H jia  ( 9 4 , 9 % )  n p H  s to m  n p aK T H H e cK H  H e H 3M eH flJiac i.. ( ) 
HO H3M eHfleTCH  flHHaMHKa H H C Jia  H CH Jlb l c o K p a m e H H H  B <J>a3e: (|).l w 
i lo c T H ra e T  c b o h x  M aK C H M an b H b ix  n a p a M e T p o B , KOTOpbie 3aTeM  mcji X
catoi h HacTynaeT (J)a3a noKoa, npoHcxoum H3BecTna» ...................
HaCTOTOH h  C K iio i i  co K p a m e H H H . B o  BT o p o H  M e c a u  n o c j ie  JIH rH p O B a iiim  
BO CTaHOBJTHBaeTCH flJIH T e jlbH O C Tb  <})a3bl nOKOH. HO aK T H BH b lfi nepH O Jl II 
m o t o p h k h  >Ke;iy,gKa c c T a c T c a  V B e .iH H e iiH L iM  (1 2 0 , 7 % ) .  C H J ia  c o K p a 1 
j i y i lK a  b  f lH H a M H K e  <}>a3bi 6 o J ie e  pe3H CTeH TH a k  H eao cT aT O H H O M v Kpom« 
h h k )  o p r a n a ,  n e M  n a cT O T a  co K p a m e H H f i,  y M e n b in a ro m a a c a  b  nepm.m
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i........ (c 3,46) coKpaiuetiHH 3a 10 MHHy r, (KOHTpiuib) ao 2,98 h lie RoccTa- 
........ . H BO BTopo^ Meculi (2,67).

M M  ufipa'JOM, KOMnOHeHTbl TOJlOflHOH MOTOpHKH >Ke.iyAKa MO/KeT 
in\ieHflTbcn npH ero nacTMHHofi iieBacKyj7apn3auHH cocyaoB b 

* i i  or CTeneHH HapyuieHHH KpoBocnaGweHHH oprana. llaHMeiiee 
i h i . i m h  k HeiiocTaTOMHOMy yp o BH io  KpoBocHa6>KeHH5i w e jiy f lK a  HBJiaeTCH 
m i coKpameiiHH h ajiHTeiibHOCTb bkthbhoh (J)a3M. B  HaHMeHbiueji 
iiMiiircH b H3VMaeMbix ycjioBHHx mhc.io coKpameHHH >KejiyaKa 3a c|)a3y 

f in  coKpam eHHH

ill < A J IO M A T JIH I I I I  A X A B d ) T V f "U IP V B M H  3 K O JIO I H K  
IMII M A P  B A  C O r j lO M  T V P .M y il l T A P3H  M A C A JIA J IA P H  

A .H .A p im o B .
Hau/JV

( # 111111. arpo(}) MyxHTHH virapHUiJiapH OHJiaH 6 o fjihk  6y.’iraH opraHH3Mra 
nil.Clip K^pCalVBHH 6 np  RaTOp OMHJlJiap HHCOHfla KynHHHa COMaTHK 
iiipim kcjth6 HHKHiiiHra ca6a6 6y;iaaH. 

k  hh cp i03«aa Hafiflo 6yjiH6.UHKH, Hiuam ynyH  Kypam^a aohmhi atpoc|) 
in . luiiHaTHHnr Ho^yjian mapoHTjiapHra Ba iaOHHi) otfiaTJiapra KapuiH
1 itM iv iii.
«4 M yxHT^a acTa c c k h h jIh k  OHJiaH 6 o paflH iaH  <J)H3HKaBHH, xhm hbhii, 

v  h iiiMaTHK Ba  GoiUKa Luy Ka6n KypH H H iunarH  y3 rapH uu iap  3bojhouh>i
i i  mihboh ryp jiapH H H  y3 n ra  x o c  aaam au H O H  KaHTa KypHJiHLUHra ojih6 

l l iu m i v iH H H H r xaeTH Ba (J)ao jm arn  aaBO M Hjia am iK  6 hp  MaKjcaa ftjM tia a  
n xoxHuinra"' MyBO^McrauiTHpHiu, KafiTa y3rapTHpmu ywyH 

muih6 KejianH , HaiHVKaaa hhcoh auiaujH yn yH  aM aflH ii, aiim mapT- 
«»p loiara KenraH . XaKH KaTflan  xaM /lapaxTJiap ycTH pH iu , yp.MOH.iap 
an nun, cyH H ii cyB xaB3ajiapH, cy B  oM 6opjiapH , M e ra n o jin c jiap  Ba 

mu HpaTHiu “ h k k h h h h  Ta6 n aT " a e 6  aTanyBHH T yu iyH H a 6HjiaH
i >in MyxHTHH 6aprio 3TraH. tfiuauj T yp M yu i Tap3HHHHr ^ ch 6  Gopm iiH  
ni(|»ai”  ae6 aTajiyBHH TyiuyHna 6njiaH afiTH^aaHraH MyxHTHH xaM 

ir n iH p ra n . By MyxHT xaM hhcoh TOMOHHaaH apaTHJiraH, aMMO Ta6nnfl 
in  nun na Moaaa Ba Ha SHepreTHK /KHxaiHflaH yx iu au u iH rH  GyjiMaraH 

fliip  ;iyHe ae 6  aTajiHW H MyMKHH, 6 y jia p  ac<J>ajibT, 6eTOH, cHHTeTHKa, 
ill i.ipimiir xoHanapHHH hhkh Ta'bMHpjiaHraH 6yuiJiHKnapH Ba 6 o u iK a  my 

J h i  y n y n  s p a T H J ir a n  L u ap T - m ap o H T jiap aH p .

im  iii111mi AaBOM H^a h h co h  opraHH3MH TaoHaTaa M a B w y a  6 y ;iraH  Ta6HHH  
.nun H iia Kaoyjr kh jihG  KejiraH  ba y3 Jiau iTHpaaH , 3apapjiH M o aaa jiap  

• m i i i  0iHK030H-HHaK ftyju iapH  opKajiH  KHpaflH, (j)HjioreHe3 jKapaeHHaa aHa 
hum f iy jiH  Ba >K«rap Ka6n 3(j><})eicTHB T ycH K  (G a p ie p jiH K ) Ba3H(})acHHH  

•■I MexaHH3M jiap y3H uiaKji.nanraH. Bnpo*, xo3Hprn K yH jja  cyn-bHH 
m i i i h 6  o jiH H aaw raH  Mo&ziajiapHH: necTHUHZinap, HHceKTHUHiyiap, 

•m iuiap, o k ch ji KyiuHM Ha^apH, H H ip a iJia p , <j)apM0K0Ji0rHK npenapaT Jiap
■ i m y Ka6H 3apapjiH M oaaajiapH H  HeHTpajuioBHH. 3apapcH3JiaHTHpyb h h  
Ki inp h h c o h  opraHH3M Haa M a B K y a  3Mac. A /iG arTa  6y ca jioM aT jiH KKa



xaB (]) TVF.3Hpa.aH . H a iH / K a u a  o p ra iiH 3 M .u a  M o a a a j ia p  B a  a i ie p n m  i 
> Kapae iiJiapH H H  6 \3 n .n H U ]jiap H , a .u ie p rH K  p e aK U H fljiap , him  it 
y 3 ra p H m .ia p  k c j ih o  M H K H iu u ra  o j ih 6  K e jia f lH .

IU y ; ia p  o H j ia a  6 h p  K a T o p u a  r y p . iH  K a c a ji; iH K Jia p H H  io 3 a ra  t iw 
65?-'iy b h n , y j iH M ra  o .i h G k c j iv b h h  m v x h m  o M H ju ia p ra ,  H im  mi 
K jiH M aT o rco rp ac jjH K  mapoHTjrapHH y3 ra p H Lu n a p H H H  K y p c a r n iH  M yM iiim  
5 0-60  h h jt  H H H aa  aT p o (})-M yx H T  axaM H H T jiH  napatKana y3rapH iii.,i.i|»a  
XaBO.ua 3 ap ap n H  T a ic n p  K yp ca T V B M H  MexaHHK, x h m a b h h  umi 
K y n a t iH H IH , 3KOJIOTHK U iap O H T Jiap H H  6y3HJlHIUH, ca H o a T  H U IJia 6  HHKil|ill 
a B T O M o 6 H Jico 3 JiiiK H H  ycHiuH, c y B  Tynpoic B a  x .K .jia p H H  KO Kueporrn  m 
6 o u iK a  ca6 a6 jiap  6HjraH H(}> jiocjiaHHLiiH , yp M O H Jiap H H  KecHin, 

60C H M Jiap H H H  KeCKHH y3raPHLLIjlaPH- KeCKHH aTpO(})-MyXHTHH III III' 
r e jm o K o c M H K , M arH H T jiH  B a  G o u iK a  H y p jia H H iijn a p H H  o p ™ 6  6 o p H iim .i|n i 

> KyM j7acH jiaH ijHp .
U Jy H H  x,asi a fiT H 6  y T H iu  K ep aK K H , s b o .i i o u h h  > Kapa6nHfla f> y i i i« t  

O M H jijiap  a T p o (])- M V \n T a a  6 y jiM a ra H U H rH  Tyc jia ftjiH  h h c o h  o p r a i iH im i im  

B a  6 o u iK a  o p ra H jra p H jia  6 y H f la f i  M o a u a n a p H H  H e ftT p a iu io BH H  m. i 

H ia K ^ ^ a H M a ra H .
LUyauaH khjih6 KacajiJiHKJiapHH kcjih6 MHKHiiiHra xa»[|i if 

OMHjijiapHH (JiaH HyKT3H Ha3apHflaH 3K3oren Ba 3HuorcH OMHjuiapi:i i 
ByjrapHHHr xap hkkhch xaM 6omKapn6 GyjiMaRuHraH Ba 6oiiiK.apiirt I 
OMH^jiapra 6yjiHHaiiH. EoiUKapH6 6yjiMaii.UHi'aH 3K3oreH omh;iji.i|i 
reorpa(j)HK OMHjijiap 6y,ica, 6oiuK,apH6 6yjiaaHran 3K3oreH omhjiji.i|i 
mapoHTuap, TypMyrn Tap3H Ba hjkthmohh MHKpoKjiHMaT KaOn umi. 
Ey;iapra MexnaT Ba uaM ojihui p«khmh, Hiii^aui, MexHaT uiapoHui,i|i#, 
MOHfi-HKTHCOflHH MaHuiHH uiapoHTJiap, OBK;aTJiaHHLiira 6yjiraH Tajiati inji 
oaaraap Ba 6ouiKa my Ka6HJiap KHpniiiH MyMKHH.

EouiKapH6 5yjiMafianraH sHnoreH oMH/uiap M0p<{>0<|>yHKUH0N.i i im 
OMHjijiap 65?jih6, yjiap hhcohhhht euw Ba hchhch 6njiaH 6or;iHK ' 
Gyjiaanraw saaoreH OMHjijiap naT0(j)H3H0Ji0rHK. 6hoxhmhk omh^jkip hi 
opraHH3Maa k >3 6epaflHraH apTepna koh 6ocHMJiapHHH TypryH 3Mai nmi 
Jiap ajlMaUIHHyBHHH 6y3HJlHLU^apH, flHCrOpMOHHK (CHJI/KHIIIJiap) >. 
6yj]HLUH MyMKHH.

X y j i o c a  u jy K H ,  x a G n a T f la  c o u n p  6 y jia e T ra H  s k o j io t h k  m a p o m  

p H iu jia p H  m ic o n u a  T y p j iH  K a c a ju iH K jia p H H  k c j ih 6  h m k m l u h  B a  p H iic  i 
c a 6 a 6 n H  6 y j ia a H .

LL lyH aaH  3Kan, h h c o h  cajiOMaTjiHTHHH ca iy iau j v H y n  flaB Jiam  
HHflaH KHJTHHaCTraH raM Xyp jlH K ^ ap , SKOJIOrHK w apoH TJiapH H  h x iiih  
Kyp H Jia eT raH  no p a  Tafl6Hp jiap , H iu jia6  HHKHjiaeTraH V30K M yauaTJiH  it* 
HKTHCOijHH fla cT yp jiap  Ba 6ou JK a  h m k o h h h t jiapHH aM a jira  o u ih p h ( i i 
GnjiaH  6 n p  Kaxopaa, HHcoH Jiap  y3jrapHHH cajioM ar.'iHKJiapHHH caKjiimi 
3XTHeT MopajiapHHH k '"3 h 6 6opHU iJiapH , OHjia.ua, axojiH  ypTacn;i:i 
t h 6 6 h h  M aaaHH »TH  B a  ca B r>/ixoHJiHKJiapHra 3 ra  6> jiHUiJiapH J103HM. * i 
Tap6HHCH y3 JiapH H H H r ca jiO M aT JiH K JiapH ra Ba  G ou iKa jrap uH u r cajioM ;n,i 
MaT.CVJlHHT XHCCH 6HJiaH  OJIH6 GopHJTHUJH, 3apap;iH  Ta6HHH p n ' |«
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iitiriiipn.ua v;iapHH 3apapaapHHH GapTapacj) k h j ih iu , KejiawaK aBjioaHH
■ i i  i . i  tiJ/jira KyHHjimuH m 3h m .
*il|IHMHi;ia COFJIOM TypMyUI Tap3HHH IIiaKJIJiaHHS 6opHUIH, TerHUIJlH 
h iiMiij] kh jih u i Jiapn, 6h.thm  Ba KyHHKvia.napra 3ra Gyjwiu jiapn 6y> . hi m

ii tiiiMf>jiapH,aaH,anp.

i iii- m e t a j t j ia p  b a  y j i a p  t v  j j i a p h h h h t  (M H C , py\> 
B A .H H K JIA P I A  TAT .CH PH .

lOjiHHeBa C.A.
UcLMjjy

|Wti|< MCTaiuiap Ba yjiap  T>'3/iapn KeHr TapKaaran kv'ijih  tokchkjihkk3 sra  
) h>k caiyiOBMH MOiuajiap rypyxn  xHco6jiaHaaH. M h c, pyx, 6-BaaeHTJiH
ii inn.iH OFHp MeTan/iap KyMCH3 HuiKopHii MyxHTaa nyKMara Tyuin6 c v b  

w iiii mji KaTJiaMjiapHHH x o c h ji KHJiaflH. KaaMHfi, m h c , ( c h m o d , KyproiuHH.
n  ii-BajicHTJiH xpoM 6anniyiap ynyH  acyaa 3axapjiHjjHp.
M k  i i i  to kc h k  3pHTMajiapaa Gajimuiap k v h jih  Kyarajiaan Ba xaBopaHr

i iiiuiaH KonjiaHaiiH, yaapaa  nacj)ac o jihu ihhhh f KHHHHjiamyBH 
••viii Y30K MyaaaTfla Hooya 6yaaan . EariHKJiapaa 3axapaaHHiuaaH

ypcaTKHHH yHHajiHK Karra  3Mac: Kynan 3ax,apaaHHiu 6ocKH4Haarn
i i>Kap cyBJiapra  yTKa3HjiraHaa x.aMMacn yjiaflH, 3axapjiaHHUiiiHHr 

HMiiTOMjiapH 6ocKHMM/iaim 6ajiHKJiapiiH iir 5 0 %  aaH opTHFH yjiaaH.
M mi cyjib«J)aTHHHr 0.134 m f/ji. KO H ueH T pauH H C H  K y M H iu p a H r  necKapHHHr

■ ii mf> KejiMafi.au. 0.33 Mr/ji. njroTBa ynyH  xaBt|>CH3. JleKHH 6y KarranHK
........■ .................  KOHueHrpauH«ra h kh h  24 coaT aaBOMHaa 0.51 Mr/ji. KOHuempauH»
t i' 'I laxapjin; 0.25 Mr/ji. 48 coaTaa yHHHr yn yn  xaB(j)CH3flHp. K o h-

i i  4.3 Mr/ji. Sy .iraH aa  1 coaT Mo6aHHHna ocerrpcHMOH 6ajiHiyiapHHHr 50 
M  iio6ya 6yjiaaH. BajiHKjrapHHHr ce3rnp TypjiapH m hchhht 0.25 Mr/ji.

'i|»inn8jia wapoxaTJiaiiflH. HncGaTaH HHaavuiapH 0.75 Mr/ji. aa Ho6ya

hHpHKMajiapH GaJiHK Jiap  waopajiapH H H  >Kyaa K yn an  3apapaafiaH  Ba 
: it  upcT iiHHr x o c h ji 6yjiH iiiH H H  KywaiiTHpaaH . 3axapjiaHHUiaa 6ajiHK/iap-

ii i K y jra jiH iu  ({lasacH Ky3aTHjiaaH Ba natjiac p h t m h  Te3 Jiam aaH , *:a6pajiap 
niHTeaH ficHHHHr uiHKacTJiaHH iiiH  HarHHcacnaa acc})HKcnfl Ba y jM M  

mu. M h c  p yx  apajiau iM acH  cHHeprH3MHH HaMo h K naaaH , HtHH p yx  
i n i  i i  ii h  6np Hena MapTa om np aaH .

P i «miiir TOKCHKjiHrn cyBaa  apwraH KHCJiopoaHHHr KoiiueHipauHJi 
<,innMHaa 6 apiia TypaarH 6 ajiHKJiap ynyii Jtihmhh oan6  KeaaaH. Opon
ii pyxiiHHr 1 M r/ ji aaH io k o p h  KOHueHTpaunjicHHH KyTapa oaMaftan Ba 6np

>n c\ nr Ho6 ya 6 yJiaan. 
i i i k j i  ipF hht OFHp MdajuiapHHHr 3axapjiH TaicHpnra HHaaMjinjiHrH 
mi. \ojiaTHaaH kcjih6  HHKaan. Y3 HaBoaTHaa canoaT HHKHHan cyBaa- 
i ivipjiH TatcnpH opraHH3MHH xoacH3JVJHTHpH6, napa3HT KaCaiUIHK- 
«!-jih6  HHKHLU'.ira ca6a6 6 yaaaH, xycycaH, 3Haonapa3HTJiap 6 hjmh 

■*....ill \ojiaTjiapn omnpaaH.
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H EKJTH  X H J l. IH  V i J l V K C I l i  BA I\TJH1 T A PM O K  i ■ 
/ K A P A E IIH H A F H  HI\1111 T E O P E M A / JA  M K M lL IA I I I I I I I I

P .H 6p a n iM 0B
H aM fly

O ap a3  KHJrattJiHK

x;(0 = (x/(0,x2,(0,-,^(0), j  = 1, 2 , A
efiH^MafiflHraH k xnaan y3JiVKCH3 BaKTJiH TapMOKaaiiHui 

Khjichh. 6y epaa -*•'/ (0 t BaKxaarn y-HHH xwaan yKapaenaan ■■■■ 
xhjijih  3appanaaap cohhhh 6earHaafian ( [l] ra Kapaur).

K^fiaarH GearnaaiuaapHH KHpHTaMH3:

f J0 )  = X r,>o,,=u jf i (r l,r2,...,rk)S?S'1..S?,

S  = ' i - lim ... '■
' 7 I A/—>0 f a

6y epaa /*?, ( ri ’ r2 ’ ---'r* ) U t  BaKTH.ua j-m w  xnaaarn 3app 
3appanaaapra aftaaHHm  exTHMoaanrH.

dS,
_ d2f \ S )

s=i’ " v  ~

cJ a3/ J(sl,s2,...,sk)
l'M  dS.dS.dS,'l '2 ‘3

1 = (5, =1,52=1,..,S*=1).

as;, •as,

j > ̂ 3 = 1 ) 2 .

'u,'
MaTpHLiaHH neppoH h ;u ih3 h  L  Sya cH H , U = Ui , v=(t

U*.
\a‘ j, h h h t  ^ H r Ba  Han xoc BeKTopaapH, HbHH

a t'U  , + a 'U  2 + ... + a *TT k = t  U ; , 

a ‘ F ,  + + . . .+ a ) V k = I  V J3
U l + U 2 + . . . +  U k = \.

Arap t -*  Oaa
F '(t,S ) = S+ tf’ (7 )+o(0 

an rH H H  x H c o S ra o a c a K  |S |< lyH V H

* / , ( f '(<-5 ))» F W )  = S ,, ^ a „ ‘5') = ( F l(<1,5 ')),F:(/1,5),
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■« im 11111.1 Kupaiir).
|i. 'ik n  /. >-o (-> 0  y n y n

8F\t,S )
I, ( 0  - as

I! U ) =
B2F J(t,S)

8SSS.

= euUJVi + 0(er''), rx < L

i wm
-tr (1 +0(1))

\2Lb!-aJ\
oy cpaa f  |2Lbt - u‘ | aeTepMHHanTHHHr ajireGpaHK TyjiAHpyBHHCH.

■  * iiiyiuiafl
d'F'Xt.S)

= ce,u , C- y 3ra p M ac  c o h .
______ I
tn 111]la KapaHr) t >tna 

|M I /)« (/) = (« ,,r ^ , n l ) = P(x i'(t l - t))'"1 - t)""1 ) ...p (V  (/, O ’

* u) ■ (ir/(OJr/(0,.-J^(0) = 4rW(0,^(0,-,^(/)). (i) 
m e

• • I - 0. b‘, < °n Ba i -» +oo aa

= ? v ,
(  (mp yjiMOBjiH TacoflH(J)HH MHKflop 6y.in6, M£‘ = Uj , KVHjiarH HaTH*a 

11111 ti Kapanr) 
u‘ • hjo,/ ->+ooaa

h  r < a: -> [ <z>
. 7 7 ,

( ) i Kit/Dip KynaHTMa, 0 ( . )  craiwapr HopMaji kohvh 
! • ..... /.(Jt)l(H »KHHJiaiIIHIIIH Te3JlHTH KypCaTHJiaflH.

i ■ nprMH. Arap L>0, c'J A <+oo 6a>KapHJica,

■ i i i  I

dpit ' < y),

C L  |dP(4J<y) = Cle 2 |  <I> - j -  dP(t‘ < y) ■ max^,, (jcJ^  |: f

|  ., Vu ipM accoH .
I  lfn|ii'MaHM Hc6orjiaui vnyn KyHnaarH jreMMaHH KejiTHpaMH3.

I (I <+00, |r|<7\ TeR*,n.a
(  Li

u exp
ire2 (u, < w'(t),u >) 

y J< D £ ,V >

epz)1
= M e ^  +cMe ^ V ' " .



n‘axv it l, ( k , J : K /i ! f : ) ' ? 2 j ' W ,  <•

( I ) ra K^pa

v  in  - Af t\p . u i i l w y j - ?■>»>'
J J  '

KypcaTHII] MyMKHHKH
s

A«explr'_ i ^ J l l )yj<D£,l’>
r1... W• rvp--(  * - np---Ii ’ 1 • '(«■)'* ' r»*

I  * / s * J  V 6 /

ByH,iaH (2 ) Kypa
fV r)’ i,

/j A (A
HaTHiKaaa afijiaHTHpHiii (jjopMyTiacnra Kypa TeopeMa hcooiii i 
Kyn XHJiJiH y3:iyKCH3 b3ktjih lapMOKJianHui HcapaiiiiH 

xHMHHfla, (j)H3HKaaa, reHeTHKaaa, Ba 6ouiK;a *apaeHJiapaa Taa6HKi.i 
reHeTHKaaa K  xhjijih reHuapHHHr aBjioaaaH aBJioara y3amJinm 
HypjiapHHHr aTMoc(J)epaMH3ra TyiuraHaa K  xhiijih 3apanara aiin ■ 
3HeprHHCHHH x.nco6.iiaiii,ga Kyjiaauj MyMKHH. MacaiaH E  6u i mm 
6y.nraH,ga u,£ i-HH 3HeprH«, i = 1,k, 6yjica

0 S. u,u,.. ut , t '+  ap* ■.. + ut S l a a  / ( « , . « , .  , « , )

HH 3HHJ7HK (JjVHKUHflCH aeflHJICa tf\ s ) XOCHJI KHJiyBHH j
«,«,C ( * )  < ’(i»yo*i.«i....u,)du,du. ju,

ra TeHr 6yjia£H (  [1 ] ra KapaHr).

A M E M E T J IA P
[1]CeBacTbHHOB B .A ., BeiBnmnecsi npoueccti, M , HayKa, 1971.

[2]CeHaxoB B .B., HenTpaibnaJi npeaejibiias TeopeMa. Annpoiain 
acHM nTO THHecKHe p a3.no>KeHH», M, 2009.

O F JH O JIO rilH  X JIO IlK O B O il COBKH- HEIJOTHIS ARMKil H i
Ill.X.IOcynoBa.

H oM ry

y>Ke MHoro JieT vlonKOBaa coBKa bxo aht  b hhcjio HaH6oM'» 
BpeaHTe/iefi cejibCKoxtmHCTBeHHbix KyjibTyp, hmchdihhh uuHpoKi* 
4>HHeeKoe pacnpocTpaneH"e. HacMHTbiBawT 6ojiee 120 BHaoit i 
noBpe»caaeMbix xji0nK0b0ii cobkoh b pa3Hbix wacTHX e5 apeana. ()i 
MHoroHjiHbiH BpeflHTejib, iioBpe)KflaeT KyKypy3y, TOMaTbi, Ta6aK, nojin
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hi. u o n e p iiy ,  u a e ro M iio -  jje K o p a T H B H b ie  h f lp y rw e  p acT e iiH H . Ona
MMCOKOH njlaCTHHHOCTI.H). n03B0JIHK)LUeH naCCKOMOM}' JierKO 

^  mil.111,01 K H3MeH5IK)mHMCH yCJIOBHHM Cpeflbl H flOCTHFaTb BblCOKOrO 
I  hi. pteiuiocTH. UccjreflOBaHHfl noKa3ajiH, hto 3 to t bh.q cepbe3Ho BpejjHT 

I.IK lie TOJTbKO JIHCTbH, HO H CCMeHa paCTeHHft. 
urn H3yneHHa 6hojiothh cobkh mu npoBOflHjin 3KcriepHMeHT. Flo

.......  HUM 6bU10 H3BCCTHO, HTO JieT 6a60HeK COBOK B yCJlOBHHX
i o G n acT H  H aH H H aeT ca  b  KO H ue B T o p o f i h  b  H a n a jre  T p e T b e ii a e K a a w

l..l<.....KH XJIOFlKOBOfl COBKH JJHCM IipflHVTCfl HOfl KOMbHMH 3eMJIH, B
■ k ic j ih x  copitHKOB, n y T a  h jih  a p y r n x  n o n e B b ix  K V Jib T yp . C 

j i i i im  cyw ep eK  HaHHHaeTCH jt6 t .  B jia6opaTopH b ix  ycjiO BHHX n a H D o Jib iu e e

hrfi........  oTpa^K/iaeTCH b B e n e p iiH e  h j ih  HOHHbie n acw , h o  H H o ra a  b
i i*i i.i H anpH M ep, 8-10 h to hh  2010 ro,ga H3 52 no jjonb iTHbix  KyicojioK b  

I i \ i pciiHHX h flHeBHbix HacoB OTpoiiH Jiocb 3 1 ,3 % , a  3a 11 BenepHHX h

i .n .7 "h 6 a6 o H e K .
i nm ie im H  n o K a ja j iH ,  h t o  caM K H  x j io n K o a o r t  c o b k h  HaHH H aiO T  O T K jia a K y  

*• h II HCIMCM  TCMHOTW . B Jia S o p a T n p H b IX  VC JIO BHH X caM K H  O TK Jia jlb lBa jTH  
» r i j i f x t r o  B b i6 o p a  M ecT , t o  ecT b  H a p acT eH H H , H a  CTeHKH c a f lK a  h j ih  

it.i i i m j i io , KOTOpaa H a c u n a n a  H a  a h o  H 3 0 Ji«T o p a .
nm ciiH H  3a njioflOBHTOCTbK) 6a6oneK m h b c jih  b H ione 2010 ro jja  b 

t>M |i.iiione. I Io n  H a6 jnofleH H 5 ieM  o b u io  15 6a6oneK, co6paHHb ix  b  M ae  c  
it lu iom aaeH  HyTa. Ba6oHKH BocriH Tb iBa jw cb  b jiaSopaTopH H  h KopMH- 
mnpoM caxap H o ro  cn p o n a . Ea6oHKH Bb iJieTeBuiHe H3 K yK O JiO K  npncTy- 
ii' i.i;iKe  hhu  b cpeaHeM  nepe3 4- 4,5 (MHHHMajibHO-2, MaKCHMajibHO-8) 

|||»i;iuii)KHTejibH0CTb HHueKjiaflKH y  o aH o ii caMKH b cpeziHeM p aBH » jica  b 
11-14 (MHHHMajlbHO-3, MaKCHManbHO-21) flHHM. CpeflHflH  npOAyKTHB- 

iinii i aMKH 6biJia  paBH a 829,0 c  KOJieGaHhhmh o t  51 a o  1703 hhu. 
»)iiiniHOHHHbiH nepHOfl hhu  b HiOHe npH cpeflHecyTOHHOH T e M n ep a iyp e

I IIO CHTejIbHOH BJia>KHOCTH O I 1 1 flO 2 0 %  B CpeflHeM COCTaBHJI 2-2,5, a 
m iM u iH ji a o  4 f lH e n , h o  b  HeKOTopwx c jiyn aax  ry c e n H L ib i He O Tpa»flajiHCb
II ucpBbiH ace aeH b  no c jie  oTpoHmeHHH ry c e im u w  iiH T a to ica  pacTeHHeM ,

i iiOBepxHocTHbift c jio fi jiHCTOHOfi TKaHH. I I o  Mepe pOCTa ryceH H U ,
■ ii i iipyioT jihct, Bbieaasi ero mhirhc nacTH, nHTaioTCbi uBerKaMH h 

m ii lioGa.MH HVTa. TyceHHUbi cTapnjux B03pacT0B b ochobhom niiTaioTCH 
M mi pacTeHHH nyTa. y  ryceHHU cTapuinx B03pacT0B pa3BHT

III IM.
< m iH B aH H e  n p o x o jiH T  H a  r j i y o H i ie  3-5 c m  n o H Bb i b  K O Jib iS e jib H H K e .

I I CllbHOCTb KVKOJIOHHOH (j)a3bl HaXOflHTCJI B 3aBHCHMOCTH OT 
pi.i. B 2010 r .  b J ia 6 o p a T o p H b ix  y c j iO B H S x  HOfl H a6 jn o z ieH H eM

22 K yK O JiK H , iv c c H H U b i K O T o p w x  6 w j ih  c o 6 p a H b i c n o c e B O B  HVTa. 
m i |u iiM cm a jiH C b  b  CTeK JiH HH b ix  6 aH K a x , 6 a6 oH K H  H3 h h x  H an a jiH  Bb iJie T aT b  
■ii> 14 ro  fliifl n o c jie  O K V K Jie m ia , n p o ao jD K H T e jib H O C T b  CTaflHH  K yK O JiK H  np n  

h o  2 8 ° p a B H a jia c b  b  cp ezm eM  11,3 f ln a .
I rV t'iic jiC H H Lie  b  Y h h h h c k o m  p a n o H e  o c e H b io  2 0 1 0 r. h  B e c H o ft  2011 r. 
fek n.muM no  b m h c h c h h io  3 H M y io m e H  4>a3bi h  M ecT  3h m o b k h  x j io n K O B O ii
• in j i a jw  o n p e a e jre H H b ix  p e3y jib T aT O B . J Ip n  3t o m  n o j i  pa3 JiH H H b iM H
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KyjibTypaMH ( h v t ,  roMaTW, KVKypy3a) 06cjiea0BaH0 120 ra m iik ih  
n p o 6 . h o  n e  6 bi.no n a t t a e n o  h h  o a H o !S  K yK O J iK H . B  n o j in B H o i i  i o m  n «  

x j io n n a T H H K O M  B ecH O H , b K O H q e  M a p r a -  H a n a j ie  a n p e . i f l .  ii|m  

B c c e im c H  n a x o T M  n a c T O  o 6 H a p y> K H B a jiH C b  k v k o j t k h  . O k  

n o B e p x H o c ™  n o H B b i.  T b k h m  o 6 p a 3 0 M  m o h c h o  r i p e a n o j r o r a  i i .  >■ 

XJIO nKO BO H  COBKH B eC H O H  M H T p H p y tO T  H 3 nO J IH B H O li 3 0 HbI H a  6 o i  ll|HM H

E O IU JIA IJF H M  CHHO> M E X I IA T  T A T .JIH  fa ll /KAI’A I II 
• J K O J I O I  M K  T A P I , M M  
KaivioapoB Hoaiip~/Koii.

Hau/iy

TaSnaT ry3aJUiHrn Ba yHaarH OoHJiHKJiap hhcohhht ynyii (>< | 
HetMaTflHp. Y i ih iii ry3aiuiHrnaaH 33bk  o jih iii, neiMaTJiapii mu 
tjjoHnajiaiiHui Ba KeiirycH aBJioa ynyii acpa6 aaaM.iani 6h j ink 
6ypMHJiHp. Ta6HaT Ba hhcohhht y3BHfl GoniaHraH 6np 3aH»CHpaM|i Al 
y3BHHJmrHra aaxa KHUHHca 6y 3aH*Hpra nyTp eTaan Ba 6y mm 
f iy K O J ia f lH .

T a 6 n a T a a  cv b  cyB JiH iH H a . 6 o tk o k  6 0 TK0 ic in rH H a . Myji 
TOF.iHrHHa k o jih u ih  3apyp . T a 6 n a r  m y njxaw SK o ao rH K  M ym unn  
HpaTH jiraH flnp . M y jijiap  y3 Jian iTH pH JiaBepca, 6 o tk o k ,ih k  Kypit i i« 
ONiSop.'iapH Kynaw THpH jrca y iu 6 y  M yB03anaT 6 y3H naan  Ba  6y3HJiMOK 1 1  

rao n aT g a  w ya  neHKa Ba3H(J)acHHH y ia c a ,  6 o tk o k  Ba  cyB JiH K aap  iiaM im  
G epaan . T o r j ia p  aca  epH H H r y c T y h h , TawHHH xH coSnaH aaw . I>> k  

M H eoaaapH H  HHCOHjiapra Tym yH TH pH u i Ba  y jiap H H H r O H rn ra  ch iii iiii 
acyaa  xaM  3 apvpaH p. B y H ra  m hco ji kh jih 6  O p o ji aeH i'H 3HHnH r Kypmi 
ypM O H jiapH H H r aeBCH3 k c ch jih ih h , Hyjl-flaP HHHr y 3JIaI1ITHP HJIHlll,l 
So iiJiH K jia p H H iiH r K e p a n ia a H  opTHK Ka3H6 o jth h h iu h  Ba  v h h h t  ok 
K y p n S  tvp h o m h 3 k h , S y j ia p  KacajiJiH K JiapH H H r K yn aH H iiiH , hk jihm iihn i 
SopHLUH, 3HJ13HJiajiap, CyB TOIUKHHJiapH, 3TM0C([)epaHHHr H(J)J]OCJI!IIIH 
KaT.naMHHHHr eM HpH;m 6 GopaCTraH jiH rH , J ’ch m jih k  Ba  x,a0Bonoi 
KaMaHH6 KCTaeTTaHJ1HTHHH KypHIHHMH3 MyMKHH. 3 H aH JlH K aa  f)> IX 
Mya.MMo.napra a fijiau n G  y jir v p a H . H h c o h h h th h u f  Ta6 n a ir a  
M yHocaGaTH , w axcH H  MaHtJiaaTJiap, G oA jihk  opTTHpum , x,ap6HH k 
CaHOaTHHHT pHBOflCJiaHHUIH T'; 'T a ra H H  HVK. AKCHHMa, H tH a a a  KeCKH 11JI I 

A flH H K ca , 6 o jia n a p ra  k h h h k  M aicrao e n in a an o K , ht>hh 6ouiji;iiii 
T a i.iH M H  acapaeH JiapH aa b k o jio th k  Tap6HH 6 ep n u i 3Hr a o jm p 6  mini 
6H pH anp . VK VBH H /iap ra  e iiijTH raaaH O K BaraHHH  ceBH u i, v h h  apaon.i 
3THUI Ka6H  HJKOSnft (j)a3HJiaTJlapHH CHHrflHpHS 6 o pH III OpKaJIH 
M aaaHHaTHH niaK ju iaHTHpH 6 6opH jiaaH . y j i a p a a  Ta6HaTHH acp.im  
l5 '3a;iJlHK.TapMiiaH 33BK OJ1HUI, 6opjIHKHH HapOK 3THHJ Ba  yH aaii 
(J)OHMa Jia iiH u i Ka6>i 4>a3HJiaTaap hom o6h 6 y jiaaH .

yKyBHHJiapra skojioi’hk Tap6ha 6epHiu 6apna (jiaHaap kcchmii.h 
OIIIHpHJIHUIH aapKOp. Jh . in t  Ta6HaTUiyHOCJlHK, aTpO(j)HMH3aar H OJiaM, I 
th jih , MaTeMaTHKa, 0a 06H0Ma, *hcmohhh Tap6HS, TacBHpnft caHi>ai. ■ 
Me^HaT 4>aiuiapH eraKHH xncoGjianaaH.
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**t: flip aapc. xap 6np MaB3j /KapaeiuiapHAa 3KoaorHK Tap6HH 6epH(i 
pi i.iiuaara mvbo (J)hk Ba uiapTaHp.
fin ifiiiiuiap Karopn mc\h3t Tai>aHMH wapaeHJiapHaa xaM 3K0Ji0rHK 

|inf) 6opH.i3/iH. By xap 6np mn TypH >K3pacHJi3pn;ia aMaara 
nun 'in h im . By hui Typaapn kofo3 Ba KapTOH SHjiaH Hinaaiii,ra3aaMaaap 

im iiim, TypaH MaTepnaaaap OHJian Hinaaui, yi-y3Hia xn3MaT KypcaTHiu
■ H m ii ik  M oaeaaam  Ba k h u ij io k  xy>KaaHrH M exH aw aiip .
3 ' "  ll.l KapTOH 6nnan HUW3LU )KapaeHHH3 KOF03HH eFO-ia3H OaHHHIUHHH 
finin. myiiHHr ynyii kofo3hh Hcpo<J) khjimscjihk. Te*a6 Hiuaamni 
■mi ui.KH.ona6 6opn;iaflH. K,oa4HK Koro3JiapHH aipotjira TamaaMacaHK Ba 
■ii im.icjihk yKTnpM6 6opH.iaan. AKCHHMa raui.iao Kern 'tan KorowapaaH
■ iniajiaiii 3apypjinrn attTHjimiiH jio3hm . K ofo3 TypMymaa m vxhm  xom- 

maaH. A mmo yHHHr oprana aapaxTaap Ba ycHMaHKaap
7»i i i i iu  ynyTMacjiHK KepaK.
•ijM'iiuiapra ra3JiaMajiap On/ian Hiuaaui wapaeHHaa ra3aaMaaapHH Kanaafl 

.Jiiiin ojihhhluh, aiHH naxTa. rwaaa KaGnaapnH Mncoa kh jih iih ih h . 6yaap 
-in MiM.MaTJiapH 3KaH..nrn TyiuHHTHpHaaan.By opKaJiH naxTa, rwaaa Ba 
Vi iiMiiiiKaapra 6yaraH Myxa66a raapw ouirfpnaaaH. Pa3aaMaaap,aaH sea 

■im iiapciinap Hcaiura ypraTH6 6opHaaaH.
f v I* in MaTepnaaaap Gnjian Hmaam >KaDaeiiaapn xaM ysm a xoc KH3HK Ba 
limp. ByHaa TanuiaHaHK Ba Ta6HHH MaTepnaaaap acocHH xoM-auie

*...... ii. AfiHHKca, TamaaHaHK MaTepnaaaapHH rauiaa6 KiSopMacaHK, 6y
iiipixjj-MyxHTHH eMOH axBoara coaMacaHK ao3HM. KyHaafl TaiuaanaHK 

|  iimpaaH (xyxyM nj loxaapH, TypaH cHMaap, 6yinaran KVTHaap, ra3aaMa 
'inpn, TypaH uiHiuaaap Ba x.k.) xaM yiiyMan (jjoSaaaaHHG TypaH Hapca Ba 

•• lapiiH xaM Tafiepaaiu MyMKHHanrHHH yp ra™ 6  6opHjiHiiiH MaKcaara
• mp. Ta6HHfi MaTepnaaaap 6naan HuuiaM. »t>hh jioh. aapaxT uioxaapn,

• H.i MCBaaap ypyraapnaaH tvpjih  Hapcaiiap laHepaaiiaaw. yui6y hiu Tvpii
ii in. afiHHKca, aapaxT uioxaapn, 6apraap Ba MCBaaapHaaH Hapcaaap, 
mniHjiap Taftepaam acapaeimia xaM 3kojiothk Tap6HH 6ep«ui )Kyaa

iiHHaapra KepaKCH3. KvpnG KoaraH luoxaapaan (Jioiiaa-iaiiHiu.KepaKCHj 
jr I'm. opTHKna MeBaaap ypyraapnaan cjjoRaaaaHHw Ha3apaa TVTHaaaH. 

ik naaap aniHao TypraH luox, 6apraap, KepaKaH MeBaaap ypyraapHoan 
iiMacaHKHH anraa6 eTaawaap Ba y3-y3«aaH SKoaorHK MaaaiiHar 

M in i Gopaaw.
i yiiira xh 3M3t KypcaTHin, tcxhhk Moaeaaauj HiuaapH, afiHKca khlu/iok 

mm MexHa™ aapcaapH ncapaeHHaa xaM 3KoaorHK iap6na aMaara
■Lilian. Bouuiam HH chihJ) MexiiaT TaiaHMH >KapaeHHaa KHuiaoK xy*ariHrH 
im iii aapcaapw hkkh Typra 6yaHnaan. Byaap chikJ) xonacHaa k h maon

ii MexHa™ Ba MaKTa6 naflKaanaarH khlujiok xjbKaaHTH MeXHaTH
I'll mp.
^'KyBHHaapra y3 chh(|) xoHaaapnaarH ryaaapra Kapaui, yaapHH 

Prnpiiiu, napBapHUjaamHH ypraHaanaap. By opKaan xoHa MycaijKjjoaHrH, 
•"|hiji 6ofiaHrH, h iiih jijihk  Snaaii Tai.MHHjiaHHuiHra 3pHUiHaaaH. By HUiaapHH 
"ip iyuiyHH6 y3 xoxHiiiaapH 6HaaH OHraH paBHUiaa 6ax<apaanaap.



MaKTa6 nafii<a.'m;;a 3ca ^KVBHH.iap 6e/irHjia6 6epH;iran cpi .1 1 .| 
Honrnij. Typ-TH ypyrjiap. ryjuiap. Ky^aTJiap yTKa3aaH.nap. 11 

6eroHa ^xaapaaH T03ajram, roMiuaTHm, yrHTJiain Ka6n HuiJiapmi ,
Ka6 n HiujrapHH 6 a>Kapniu wapaeHH.ua ykhtvbiih J/KyBMHJiapi ■
Kapaiu opicaJiH Ta6 naTHH acpa6  aBaftaaui TyrpHcnaaTv m\ .............
JI03HM.

BvHjia Typun MHConjiap, Kvpra3MajTap, cyx.6 aTjiap hh » 
(JioHfla.'iaHHiH MaKcaflra MyBO(j)HKflHp. MexHaTra Ba Ta6 Hana urn 
x,HKoa.iap, MaKOJiJiapflaH, naKJLiapnan tjKiMaajTaHH.iauH.

lOKopnaarHJiapaaH kVphhh6 Typn6flHKH, 6 om.iam in 
TatJiHMHHHHr acocHH MaKcaaaapnaan 6 npM yKyBHHJiapra ikh 
6 epmiiaHp. Em MypraK c|)ap3aHaaapHMH3HH KHMHKJiHrHflaii imm. 
ypraTHiuflHp. IUyHHHr ynyH yjiap onrnaa ycHMjiHK, x,aHBomn 1 

acpaui, KynaflTHpHiu, KeuawaK aBaoara eTKa3HuiaeK (»y ■■ n 
uiaKjijiaHTHpaHJiHK. By 6 opa.ua 6 h3 yKHTyBHHJiapra Karra TatJiHMn 
MatcynHKT lOKJiaHaflH. UlyHHHraeK. «Ta6 naTHH acpa6 aBaftjialu* 
6ojiajrapHMH3 Ba 6h3 KarranapHHHr x,aM uiHopura aftaaHCHH.

T PH IITO cftA H  A M H H O K H C JIO T A C IIH IIH r  OPA.QHK A M \ 
B A  K I1H Y  P E H H H JIA P H H H P X V C Y C H f lT J IA I’ll 

C.MHpjaeB
HomMY

TpnnTO(|)aH OKCHJI CHHie3HUa HUlTHpOK 3TyBMH 3MHH0KHCJIO I I 
6yan6, y aj7Mannnpn6 GyjTMaHawan aMHHOKHCJTOTajiap rypyxnra hup 
opraHH3MflarH opajiHK ajiMauiHHyBH yw xhji f iy a 6HJiaH aM anra  01111 
TauKHKOTHHjiap TOMOHH/iaH aHHiyiamaH 6yan6, 6yHra KHHypenmi. 11 

T pn m aM H H  fly jurapH  KHpaaw.
TpHnTO(J)aHHHHr KHHypeHHH h^jih 6 njiaH opaaHK ajiMainiim 

xhjihhht HHHfla acocHHjiMTH 6 njiaH aacpaano Typaaw. By 11.in » 
aHTpaHHJi, KHHypeH, KcaHTypeH, nHKOJiHH, xhhojihh Ka6 n acyaa kJIii : 
xochji 6 yjin6 , 6 yjiap opraHH3Maa MyxHM (J)H3HOJiorHK, 6 hoxhmhk, i|mi 
Ba3i«j)anapHHH 6 aHcapaaH Ba y3napnra xoc oyjiraH peuenTopaapaai h ■ 
HefipoMeflHaTopjiHK Ba3H(J)acHHH SawapauH. X,03Hprn Baicraa KHiiypcii 
opraHH3Maa SawapauwraH cepKHppa (jiaoaiMTaapH 6yTyH ayi 
y3Hra >Kaa6  3TMOK£a. Yjiapaaii xhhohhh KHCJioTacH Ba KHHypeHHH nil 
ypraiiHuran 6 ynH6 , 6 y Moauaaap opraHH3Mua K,y3raaHUiHH Byacyai .1 
Ba 6y 6 njiaH yaap HeHpo<j)H3HoaorHH, HefipocJiapMaKaaorHH, 6 hoxii 
ncHXOHCBpaaorHHua MyxHM ax,aMHHT Kac6 3Taan. YjiapHHin 1 

xycycHJiTJiapH xaiuopaTJiap, aM(J)H6 Ha.iap Ba cyT 3MH3yBHHjrapua ojii" 
lauKHKOTJiapua ya n4>oaacHHH TonraH. XycycaH 6 y Ky3raTVB4 n > 
Ta6 HHfi 3Kv..ljTHI H CHHKOH, KaJiaMyiU Ba OflaM \...JICHaa ojihO 
TCKiiiHpyBJiapaa ys HtjioaacHHH TonraH. Xhhojihh khcjiot3ch Ba khii) i 
KaHHaTjiH peuerrropaapra TaicHpnaaH ojiHHraH narH/Kajiap myHH Kyp., 
yaap 6y peuenTopaapra Tatcwp sTMaftan aeraH xyaocaHH chmkoh ii 
aapaarn ojihG 6opHJiraH TauKHKoraapaan aimiaiaHraH. XyaaH ujym



mp KBHCKB&iaT p eu e iiT o p jiap ra  xaM  y3 Tai>CHpHHH HaMoeH k h - 
hiti Ammo 6 y jiap  N -m cth ji -D-acriapTaT p eu enT o p jiap ra  y3 T a i.cn p m in  
m ihiii K^pa N M A 2 iH nw ra  oo fjihk . 3KanjiH i h TaAKHKOTJiapaa a iiH ty ia iira u  
I  |M'nciiTop HeoKopTeKc, CTpnaTyM Ba THnnoKaMnaa ynpafiAH. X h h o jih h
 ► I KHIlypCHHHHHHr T0 pM03JiaU'l Hpy BMH aMHHOKHCJTOTajiap peuenTop-

' npiiiiH cHMKOHJiapaa ypraHHiu myHH KypcaTflHKH, 6y xap hkkh
I .....Illl KyjraTVBHH TaiCHpHra rjlHUHH aMHHOKHCJIOTaCH T0pM03JiaH-

nchhth  6HjiaH KapuiHJiHK KypcaTHuiH aHHiyraHraH. X h h o jihh  khcjio- 
|  k in iypciiH H H H H r KysraTyBHH TabcnpHra acocHH T0pM 03.ia in  HpyBHH

i t*MMa aMHHO m ih KHCJioTacH Kyhch3 TaiCHp KypcaTHmjiHrn CH4K0H 
I f  iiiiiiipna ojiho RopH^raH Ta>KpH6ajiapna aiiHKiianraH. 

l|.MIIU)(|)allHHHr CepOTOHMH ajIMaiUHHyB ft) IHfla 5-OKCHTpHIITO(j)aH, 5- 
'HhiMHH, 5-okchhhaoji cHpKa KHCJioTa Ka6n Moanajiap xochji 6yjin6, 
I'imi.i 5-OKCHTpHnTaMHH eKH cepoTOHHH MyxHMJiHTH 6Hjian awpajinG 

I i |HH0HHH cepoTOHHHeprHK peuenTopjiapiia HefipoMeflHaTopjiHK Ba3n-
I rtnrapa jiH .

mii Mx|)aHHHHr TpHnTaMHH opajiH K  a jiM an iH H yB f iy jiH a a  xaM MyxHM  
•* X.0 CHJ1  6 y jrn6 , b y jia p ra  TpHnTaMHH, H H ao jinH poysyM  KH CJKnacH , 
>i mi/uwi CHpKa KHCJioTacH Ba h h ao ji cw pKa KHCJioTaJiapn x o ch ji 6 y jian n .
......>  m y 6njiaH xaM MyxHMKH y  T pw rraM H uep rH K  p eu e n T o p jia p ra
m n n o p jiH K  Ba3H(|)acHHH SaacapaijH .

P i t  ii mii khjih6, aJiMauiTHpH6 6yjiMafi.uHraH TpHnTO(j>aH 3mhhokhcjio- 
nunn3N'5a myna MyxHM 6yjiraH 6hojjofhk aKTHB Mojmanap xochji 

Mc>'uiajiap acocaH HeiipoMHflHaTopjiHK BajH(j)acHHH 6a*apajiH. OjjaM Ba 
i im h (J>e-bJi-aTBopiiH B y w y a r a  K e jiH iuH aa acocnfi oM M JiJiapaan  o h p h  

i (KijiaHanH.

K O M IlO H E H T b l CONVOLVLUS FRUTICOSVS  H 
I  \ I 'M A K O JIO  TH M EC K  A A K T H B H O C T b  A IK A JIO H - IA  

K y C R T H T P H H A  
hob, IO.P. MnpiaeB, X .M . EoQaKyjioe, B .\ XywaeB, C.<t>. ApunoBa.

H X PB

iiio iienT H b in  cocTaB  pacTeHHa C. fruticosus, n p o H 3 p a c ia to iu e ro  b 
to n ine. paHee He 6 h j i  H ccjieaoBaH . H aM H  B iiepBb ie  ycTaHO BJieHa 

iiim iocHOCTb aaH H o ro  BHfla. Mbi M 3vhhjih paCTeHHe, co6 p aH H oe  b 
o6 jiacTH  (K y jib flH cyK T ay ) b cra jiH H  uBeTenHH. 3 ra ii0 Jib H 0 H  

iiiic fl Bb icyu ieH H bix  h H3MeJib4eHHbix Hafl3eMHbix nacTefi pacreH H Ji 
im  co flepw aH H e 0 ,0 8 %  cyM M bi a jiK a jio naoB . n o  ja n H b iM  T C X  

hn-hi., K C K )  b cHCTeMe l (x jio p 0 (j)0 pM-MeTaH0 Ji, 3 .5 :1 .5 ) o6Hapy>KHJiH 5 
ik i-o 3ilaneHHJiMH R f 0.1, 0.24, 0 .45 , 0 .52, 0 .74. H 3 no jiyn eH H ofi cyM M bi b 

p i hi.1 ip j ih jih  a j iK a jiO M  K ycK rn rpH H  b BH jje  HHTpaTa c  t .  n ji. 2 04-206 ° C , 
l< * n  cro  AHfioflM eTH jiaT c  t .  n ji. 242-244 °C . K y c K rn rp H H  H3 C. fruticosus 
B u l l  iiucpBbie. MaTOHHHKH HHTpaTa K ycK iH rp H H a  nepeBejiH  b ocHO BaHHS h 
I m  na (JipaKUHH no  pacTB0 pHM0 CTH b 6eH30Jie ( F - l ) ,  xjiopo<J>opMe (F- 2 ), 
a»<. m i r  (F - 3 ), H-6yTaHOJie (F - 4 ). O paKU H H  F l- 4  no flBepra JiH  xpoMaTOMacc-
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c n e K T p a j itH O M v  a H a j iH jy :  F-l c o u e p » :n x  2 .3 - flH rM ijp o K cn -3 - (| ic iin  . 
t|)opM H .n6eH 3oaT , 3 .4 - 6 e H 3 0 T p o n ii;in u e ii  h  9 - M e T H Jin o H a jic K a ii B  I
1 -MCTH.TnHppO.THaHH-2-OH, 3-3TH.T-4-MeTH.'I- 1 H-7 IHppO :i-2,5-;|l1 lnI 
H O ii KHC.lO Tb l, a  T aK )K e  (jlCHO.'l H B  3 H aH H TejIbH O M  KOJIHMCC I III  i
MeTOKCHaiieTO(})eHOH. O c h o b h o A k o m i io h b h t  F-4 - a jiKanoH ji ......... .
U H p o \ ia 3HH (C y ro m a z in e ).  B n e p B b ie  o6Hapy>KeHHtie b C o n v o lv u liu  Ii

YcTaHOBJieHO, hto kvcKrwrpnH o6jia,uaeT KpaTKOBpcMi-im 
3HBHbIM iJCHCTBHeM, OHeBHUHO, CBH33HHtIM C 6jlOKaaOH raill'JIIlim 
UHMOCTH B CHMnaTHHeCKMX laHrjIHHX. Ero  I I-XOJIHHOGJIOKHP) Mill 
C0H6TaeTCs c ero M-xo.’m iioojioKupyioiUHM /icftc irhcm . Bb im 'ic iiir 
poBaHHofi KHuiKe Kpbicw. rioKa3aHa B03M0WH0CT1. npHMeHemiii I . 
Ka'iecTBe cpeacTBa. o6ecneHHBaiom ero KOHTpojTHpyeMyio rm ion-m  
T3KHMH CHHTeTHHeCKHMH TaHrjIHoSjlOKaTOpaMH KOpOTKOPO THIi.l I 
rarpoHHH, aptjiOHan h hm cxh h . npHMenaeMbiMH b MeflHunne.

TExno.fiornfli n o jiy M E im a  m e j jh o -x p o m o im ii
KATAJIH3ATOPA I'll MX-105.

MaTSKyOoB P., ypiwaHOB C., ilaaa/Konona T.
<P e p l'y

B  HacTOHiuee BpeMH rH jp H p o B a iin e  cj)y pc})y po jia  i it 
(j)ypcj)ypH^OBoro cn n p T a  nponcxo flH T  n a  K aTa jim aTope I M I I >  
np o i{3 Bo .icT Ba  KO Toporo H cno jib 3yerc ji aetjiHUHTHbiii 6nxpoM,n  
KBajincJ)HKauHH «peaKTHBHbiii». Pe3yjTbTaTaMH HccjieaoBaHbiH i io k ;ii ih  
n p o ii3 B o n c rB a  KaTajiH3aTopa rHapHpoBaHHH uejiec006pa3H0 ripHMi it- 
peaKTH BH oro  6nxpoN:aTa av iM on na TexHHHecKHH xp0M0BbiH a m ii 
lia p aG o ran o  orib iTnas napTHs KaraJiH3aTopa THnX-1050 b  k o jii i 'i  
HCiibHdHHe K o io p o ro  n a  0 X 3 0 C  h  A m iD K aH C K O M  raaponH3HOM i 
nojio>KHTejibHbie pe3\;ibTaTbi.

I IpoBe/ienbi iiOHCKOBbie HccjieflOBaHHH no  KaTajiHTHHecKOM\ 
BaHrno (jiypcjjypoua npH  HH3KOM aaB jienH H  Ha KaTanH3aTopax, i 
rioBb iiueH H oe eo aepw aH H e  o k h c h  M ean  (a o  6 0 % ) .

F IoKa3aH o, h t o  np n  aaB.ieHHH  1-3 aTM h  TeM iiepaType 210-230 
npoayKTOM peaKUHH h b jih c t c h  2-vieTHJi(})\ pan (cHJibBaH), Bb ix iu  
cocTaBJiaeT 92-98% b  3aBHCHM0CTH o t ycjiO BH H  npoBe^enHH peaKUHH

OepraHCKHft xhmhhcckhh 3aBO/i Rnn nojiyneHHH (JiyptjiypHjuiiii'i* 
nyTeM  KaTajiHTHHecKoro  rH/ipHpoBanHfl <J>vp(}>ypojia B b in ycK ae r npoMu  
Memio -xpoMHTOBbifi KaTajiH3aTop ranX-105-E (Ty 6-02-713-75).

I lp o n e c c  nojiy'HenHH M e jno -x po M O R oro  Kara jiH saTopa c o c t o h t  h i 
u jh x  T exH oiio rH H ecKH X  onepaqH H :

A )  F lpH roTO BJieH H e pacTBopa a30TH0KHCJi0r0 oapHH h  M ean ;
B )  ripH roT O B jieH H e  p acT Bopa onxp  .,M ara aMMOHHH;
B ) n o jiy n e H H e  o ch o b h o h  xp 0 M 0 B 0 -aMM0 HneB 0 tt co n n  M ean;
(N H 4)2Cr20 7+2NH40 H —  2(NH4)2CrU4
T )  06pa30BaHtie xpoviaTa 6 ap nn ;
B a (N 0 3)2+(NH4) 2C r0 4->BaCr04 +2NH4N 0 3
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I M f . 'l  lOIIUIIble CJ105KH0H XpGMOaMMOHHCHOli CO JIH Mean;
I, I I  1.01 (NH4);C r04 +NH40 H ^ C u (()H )N H 4C K )4+2NH4N03+H20

i.TjiaunH. cyniKa h o6>KHre npaKTHMecKH ne H3MeHHeTca. 
h i  df)pa30M nojiyqaeMWH K3T3JiH3aTop npeacTaBJiaeT co60ii xpoMaTbi

|HI IIIIJiyHCllHH 3TOIO KaTajlH3aT0pa HCnOJIb3yK)T fle<}>HUHTHbIH GHXpOMaT 
IM II  IH lJ lH K am iH  «peaKTHBHblft»), npOH3BOiICTBO KOToporo OpraHHHeHO B
II I1HOCTH.
iwmih c nepcneKTHBofi pe3Koro yBejiHneHHH npoMbiuiJieHHoro npoH3- 
■I1' |"|>ypHJioBoro c n n p ia .  0C06enH0 o c T p o  bctsji 06 yBejiHneHHH B b in y c K a  
m  K.naJiH3aTopa. Ilpn  npoHjBoacTBe nepBHHHbix wnpHbix crmpTOB Ha

I MMX' MHHXHMHe(J) ieiipOMa B33MeH 6HXpOM3T3 3MM0HHH HCnOJIb3yiOT 
mII x p o m o b w h  aiirnapHfl.

In in laim io r.naBMHKpo6HonpoMa (nncbMO N?N-1669 o t  19.07.78) cob-
'1’l-prailCKHM XHMHMeCKHM 33B040M (j)\paH0Bb[X COeflHHeHHfi H H3MH

.... . h BiieapeHa TexHOJiornH nojiyneHHH KaTa^H3aTopa r H n X - 1 0 5 0  c
iMMHCM TexiiHMecKoro xpoNioBoro aHrHflpHfla (F O C T  2548-69) B3aMeH 

‘iMiiMTiioro SnxpoMaTa aMMOHHfl.
V|nmn craflHi) npHTOTOBJieiiHfl pacTBopoB a30TH0KHCJi0r0 6apHH h Mean 
■II li II (5e3 H3MeHeHHfl, na KOTOpOH CTaaHH (6) XpOMOBblH aHIHApHfl 
■( Ik  1 RyeT c BOflOH corjiacHo cjienyiom ero ypaBHCHH«:

C r03 +H20  —  H2C r04
I I  Ml ll|Htr0T0BJ]eHHH OCHOBHOH aMMOHHeBOXpOMOBOKHCJIOH Me£H XpOMOBaH 
» 1 ML-niHBaeTCH c pacTBopoM aMMHaica:

H2C r04 +2NH4OH—>(NH4)2C r04 +2H20  
if)| "MBaHHe xpoMaTOB oapHH h MeflH HaeT no BbimeyKa3aHHbiM peaKunHM. 

Hi ni.inuiHH onbiTHbix napTHH KaTaJiH3aTopa I'HnX-105® npoBeaeHiibie Ha
II AHAH*aHCKOM rMjipo.TH3HOM 3aBOfle. noKa3anH, h to  npouecce  

miiMMe 4iyp(J)ypojia b 4>>p4)y P H;,OBbIH cnnpT no cbohm TexHHnecKHM 
|nu rnKaM oh He ycTynaeT KaTajiH3aTopy rM riX - 1 0 5 B . nojiyneHHOMY na 
|hmk i HBHoro 6nxpoM 3T3 smmohhh.

|l|>iiiiCACHbi pe3yjibTaTbi HcribiiaHHs K3TaiiH33Top3 h s  0 X 3 0 C  h A r 3 .  B
1 <l>epraHCKHfi xhm33boa nojiHocTbio nepemeji Ha np0H3B0flCTB0 

opoB PH I IX-1050 c npHMeneHHeM xpoMoro aHrHapHfla, h to  aa.no 
hoc 11. HOBbicnTb npoH3BOHHTejibiiocTb npouecca h yaemeBJiHTb 
ii- .aTajiinaropa na 14%. 
iHKCTaHOBJieHHH KarajiH3aTopa IT H IX  -1050:

;iivpa npouecca 140-280°C 
mi noflopoaa 35-40 aTM.

*  »nccTaHOBjTeHHfl 12-19 nacoB; 
t>i i ho BbiflejiHBiueftca BOflbi 12,4%;

KUTajiH3aTopa T H n X - 1 0 5 0  npn rHapHpoBaHHH (})yp<])ypo.na b 
M  'HIJ o b i .ih  cnnpT:

nasi TeMnepaTypa 110-120°C;
M i  n. inejibHocTb paooTbi KaTanH3aTopa 1254 h s c o b .

► i ticopocTb noaann t^ypcfiypojia 176 Ji/nac.
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/laBJieiiHfl Boaopojia 60 aTM.
Pacxoana^ HopMa no Kara.n»’ja iopy I M U X  -1050 cocian nn i I 
tf»yptjjypHjiosoro cnnpTa.

y ^ K  678.541.724 
C O C T O ilH H E  H  I l E P E C r i E K T I l B b l  H P O H iB O / U  I I IA  l| 
C B « i y i O m H X  H \  O C H O B E  C O n O J IH M E P O B  <l>> I I v

c n r iP T A
P.MaTbHKy6 oB, O .y .y p H H O B a , M.H.AxMa;i>Kniiii

0epsaHCKUU zocydapcnweHHbiu ymteepcumcm

n y T H  noHCKa pe3epBOB sko h o m h h  MaTepnajibHbix pci 1 1 
npOH3BOACTBe npHBejlM K C03aaHHK) HOBbIX MajlO H 6c iO I ' 
THHecKHX n p o u e cco B  b pa3J7HHHbix OTpac.iax  npoM buiu ie iiiitii n 
npOH3BOflCTBe OTCMeCTBeUHOrO MaiUHHOCTpOeHHH IIIHpOKl) I' 
H3r070BJie iiHe c re p w H e h  i  (j>opM b H arpeBaeM o ii h x o jio ah o h  i r i i i *  

ripaKTHM ecKoe npnM eH eH ne HauijiH  (JiypaHO-KapfiaMiMii 
4)eH0ji0(})0pMajTbflerHaH0c[jypaH0Bbie cB«3yiomHe (5 % ).

Tpe6oBaHHH K JIHTeMHbIM CBSBVIOmHM -  MajlOTOKCHMIUH
CBOHCTB npH flJIHTejlbHOM XpaHeHHH, npOHHOCTb H ..................................

B  CBH3H C 3THM pa3pa6oTaHbl MajTOTOKCHHHbie 4>y pillli I
(OypnTOJi-80, -86, -107M, -174) h  (J>eHOJio(J)opMajiwici i i i i i  

CBfl3yK>mHe (O ypH T O Ji -30. -36. -68, -68MT). 3 t h  CBfl3yi<niiii» 
yzi0B^eTB0pHK)T nepewHCJieHHbiM Tpe6oBaHH«M 3aKa3HHKa. Hx mri.i 
B pa3JIHHHbIX OTpaCJlflX MaiUHHOCTpOeHHH [1].

Co3AaHHe MajlOTOKCHHHbIX JIHTefiHbIX CBS3yK)m HX C M in i
HtaHHeM (30-40%) (})yp(j)ypHJioBoro cnwpTa (OypHTOJi -174, -30, Hi
H MOJHtjjHUHpOBaHHblX CHHTeTHMeCKHX CBJBytOLllHX C MCHbLIlHM m
-  1,2 npoTHB 2 -  3 % ) necHaH0-CM0Ji«Hbix CMecefl. (O ypH T O Ji -30 i< 
3KOHOMHO H 3(})())eKTHBHO HCn0Jlb30BaTb (JjypiJiypHJlOBblH CIlHpi II I 
MaTepHajibi Ha e ro  ocHOBe. CjieayeT Taioice OTMeTHTb, h to  c h h »  
4>ypano-Kap6aMHflHbix cbh3VK)ihhx b  cocTaBe CTep>KHCBbix h i|» 
CMeCefi n03B0J!HT C/KerOflHO SKOHOMHTb 3HaWHTejlbHOe KOJIHHCCIIM 
HeCKHX CBH3VK>mHX, FlOBblCHTb SKOHOMHHeCKHft H SKOTOrHMeCKIlll 
TaK)Ke yjiymiiHTb caHHTapHO-rHTHeHHwecKHe v c j io b h h  jiHTehrtbix ui'm 
6paK na 20 -  30%. Ilpn  stom 3HaHHTe.nbHo (55 -  6 0 % ) coicpamaci' h 
Bpeflnb ix  Bbi6pocoB ra3a b  aTMOc<|>epy.

Hn>Ke n pH BeaeH a rex iiH H ecKan  xapaKTcpHCTHKa cepHHHO iii.m 
(J)eH0^0(})0pM ajibaerH jiH0(j)ypaH0Bbix  c b jo v k m u h x , npeaiia3HaHenin,ix  
ropsmero OTBep>KaeHHfl.
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Tafoimia 1.
..........  x iiM im ecKan , Tex h h  nee Kan, Tex iio jio rnH ecKan  i i

m i i n * » k u u  x a p a K T e p i i C T H K a  j i n r e i i H b i x  cBsny iom iix  Ha ocuoBe
coiiojiiiiv iepoB fb\\x b yp iiiiO Bo ro  enn pTa.

'••I' !<!> OO-
1CM 00-65 ® I  IP-24 Oypino

j i-36
Oypnr
Oii-30

OypHTO
JI-68

OypHTO
j i-68MT

_ _ _ 1,18 1,2* 1,18 1,18*

° 
;

30-90
He

Sojiee
35

He
oo.iee

150
11-22 20-50 20-30

He
6ojiee

35

7,5-8,5 _ 7-9 He 6o- 
jiee 9

He 
6ojiee 9

He 6o- 
jiee 9,5

1,51 - 
1,525 _ _ _

Oil 3 8 1,2 2 1*

1 2 _ 1 1 1,7 1

< 7 1 2 _ 1 1 1,5 r

i (nocjie 
1 >i iia)

16 
(nocjie 
5 MHH 
npn 

220- 
240°C)

2
(noc/ie

lM )
8 (2m) 

18 (3 m)

20 
(nociie 
30c npn 

220)
- - - -

- - - - -

3 (noc
jie 30 
mhh) 

16 
(nocjie 
24 m)

4
(iioc.ie

lM )

4 (nocjie 
Im)

6 6 4 1,5 12 12 12 12

749 462 730 14,6 280 380 555 474

2 2,5 3 1,5* 2,2 2 1,3- 1,5 1,6-2 1,5-2

H imyBnayanbHOe 
ii MejiK0cepHHH0e 

h cmnbHoe h  
■lyiyHiitie Jiwrte

Hytvhh 
oe h 

TajibHoe 
jiHTte

HvryH-
Hoe

jiHTte

fljw
THT3HO-

B o ro
JIHTbH

no Bbin- 
jiaBJiaeM
LIM MO-
Aejum

JJjih jierHpoBaHiioro 
MyryHHoro h cTajibHoro. 
THT3H0B0r0 H UBeTHOrO 

J1HTM.
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I Ioboc (J)eH0.i0(})0pMaJib4 (;rnflH04)ypai[0B0e cbmjyiiiiiiih
oi.THHaeTCH noHH^eHiibiM couepyKaHHCM Bpe^Hbix .'icrym *  
BwcoKaa cBH3y>omaH cnoco6nocTb <t>vpHTO.na-30 i io jh o  im i 
coaep^Kamic c h h tcth m ccko i'o CBH3vioLnero b cocraBc i|m| 
CTepMfHCBbix c.Mecefi ao 1 -  1,3% no Macce h chh3htb raiOHi-uir » >
H3rOTOBJICHHH (|)OpM, CTepWHefi H OTJTHBOK [2].

B CBH3H C BBO flO M  HOBOH TeXHO JTO IHH  H3rOTOBJieHH>l (| 
p a c x o a  cbokhx K B a p u e B b ix  necKOB B03pacxaeT n o  5-6 t  Ha I t  m im 
npHBOflHT K IIO B b im eH H IO  Ce6eCTOHMOCTH TOflHblX OTJIHHllI
H36e>KaTb, p e u iH B  i ip o 6 . ie M y  p e r e n e p a u n n  0T p a 60T aH H b ix  <J>opM.....

C  3Tofi n e .T L io  f l j ia  X T C  c o  C BH 3 V iom nM  OypnToir-30 6i»:jm  ■
n p o u e c c b i T cp M H H ecK O H  h M e x a iiH H e cK O H  pereHepauHfl. ................
Ha ochobc 100%-noro TepMopereHepaTa no (})H3HKO-MexaHH'ia him 
npeBocxoaaT cBe>KHe necKH, a no TexHOJiorHHecKHM - aHa.ioni'im i 
paCXOflbl CBH3yi01HHX MaTepHajiOB JU1H TaKHX X T C  CHHWaiOM N I 
KBapueBbiH necoK.

J\nsi OqeHKH TepMOCTOHKOCTH C03flaHHbIX CBH 3VK )m H X 6l....... .
h  flTF- a n a jiH 3 .

U T r-  aHajlH3 nOJIHMepHbIX K0Mn03HUHfi BblHBHJI, HTO III"' 
OKOJIO 100°C H3 COCTaBa nOjlHMCpHOM K0MIIO3HUHH BblflCJIHl'11 I 
JICTVHHX TipHMeCeH.

B b ic o K O H a n o jiH e i iH a a  n o jiH M e p H a n  k o m iio 3 H u h h  c o c t o h i  hi 
KBapueBoro necKa 2 m.h. cBsnyiomero h 0,6 Mac.H. 70%-hoto mi ii"
6eii30.icy;rbc}>oKHCJi0Tbi (B C K ).

H a r io J iH e n H a s  n o JiH M e p n a H  K O M no 3H U H « c o c t o h t  H3 100  m ;k  h  

h  2 0  M ac .H . 7 0 % - H o r o  b o a h o t o  p a c r B o p a  BCK .
/n ,a .'ib H c iiu :ee  rrep M 0 K aT a jiH TH M C C K 0 e m (J)H3HKO-XHM HHeci im 

p o B a H u e  n o . iH M e p n o H  k o m it o 3 h u h h  Ha OCHOBe (j)ypaHO-Kap6aM H;^m •'• 
(<I)ypHTOJi-107M, -127, -174, -80, -86) n p o H c x o f lH T  n p H  c p a H im ii 

T e M n e p a T y p e  255-265°C.
B cB H 3 y K )m e M  H a  O CHO Be (Jiyp c JiypmioBoro cunpTa ( Jiyp H T u  i '■ 

a H a n o rH H H b ie  npoueccbi n p o H c x o a a T  npn 340°C. OKOHHaTe.ni.iii.ii 
necKHe npeBpameHHs n o jiH M e p H b ix  K0Mn03HUHH Ha ocuour 
OypmoJi - 30, - 68 h -58 npoHcxoa»T npn 460 - 470°C.

Ha n p a K T H K e  h j ih  H 3 r0 T 0 B Jie H H H  o t^ h b o k  H3 BbicoKOTeMnepan |i» 
cia.nn h jiernpoBaHHoro n y r y n a  ncnoJib3\:K>TC« ( Jjy p a H O B b ie  h (J)ypm 
cBa3yiomHe.

H c c Jie f lO B a H H e M  y c T a H 0 B jie H 0 ,  h t o  T ep M o cT O H K O C ib  n o jiH M q m  
3HUHH o6l.HCHHeTCH HH3KHM COflepHCailHeM aKTHBHOTO H OTIICM i 
TepMOCTOhKOCTb KOMnoHeHTa -  (})yp({)ypHJiOBoro cnnpTa (28"..i 
CBsnyiomero.

H3yMCHHbie cBK3yiomne cocTaBbi no TepMOCTOHKOCTH, hckoki|i-«i 
MexaHHHecKHM, TexHOJiorHHecKHM, a TaioKe caHHTapHO-rnrHeHH'ici 
pHCTHKaM nOJIHOCTblO yflOBJieTBOpHtOT TeXHHHeCKHM Tpe60BaHHJIM i I 
BbICOKOMCXaHH3HpOBaHHOrO H 3BTOMaTH3HpOBaHHOrO JlHTeHHOTO llpnli
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k ‘i< m cjiw iO BaiiHH  n p o u ecca  TepMOOKHCJiHTejibHOH aecTpyKUH H  VKa3aH- 
*ii I ' i i i .ix  k o m iio 3h h , " i  ycTaHOBJieHO. lit o  n o ie p a  \taccbi npH HarpeBaiiHH  

Mil me cra iiH H . I Iep Baa  -  HH3KOTeMnepaTypHan CBH3aHa c  Bw aejieHHeM  
•it-i K iijieryHHX ripHM ecefi; s t o m v  n p o u e c cy  Ha KpHBbix f l T A  c o o t-

• hi to xJxjjcKT or 90 n.o 250°C. BTopaa -  HHTeHCHBHoe pa3Jio>KeHHe 
>I,IS K D M II0 3 H U H H  npOHCXOjlHT npH 400 -  500°C.

ii inMuiiHfl no3Bo.aH.TO cjjejiaTb BbiBoa o tom, hto npH TeM nepaType  
U K  laMeTHO VMeHbuiari.CH cKopocTb jiecTpvKUHH nojiHMepHbix 

will m.i o c iio B e  (J>yp(J)ypHJioBoro cnnpTa.
■im ic jib H O , b n p H B e jie H H b ix  y c n o B H » x  n p o H c x o a H T  n e p e x o a  n o jiy ic o K c a  

I CRHAeTe.IbCTBVCT  H e3H aH H Te jIbH O e H iM eH CM He M ac cb l 0 6 p a 3 I|0 B  
'M.IV K0MII03HUHB.

nii|mfioTKe pe3y.ibTaTOB 3KcnepHM eHTa ycTaHOBJieHO, h to  x oa  peaKUHH  
i iM icjibHoii aecTpyKUH H  Bcex  H cc.ieaoBaH H b ix  nojiHM epHbix  k o m f io - 

k n i M O B C  (JiypcftypH^OBoro cn w p ra  aH a jio rnn eH  h  y.a0BJieTB0pHTe.nbH0 
it m ypaB iieHHeM  n ep Bo ro  nopaijKa.
*1 o(>pa30M. TepMOCTOHKOCTb flO JTH M epHb lX  K 0M n0 3H U H H  Ha OCHOBe 
1 dux C B JttV lO lU H X  THFia «<t>ypHTOJI» 33BHCHT OT CO flep JKaHHH  aKTHBHOTO 

ini (JiyptjiypH.ioBoro ciiHpia. o t  ero cooTHomenHJi c (j)eH0Ji<}>0p- 
H m nill hjih Kap6aMn;;o(j)opMaJibaerHziHofi nacTbio. H3MenenHeM hx
..... ii o jm roM epe m o jk h o  p ery jiH poBaTb  TepMOCTOfiKOCTb nojiHMepHbix
m il M iyneH H e  b jih h h h x  TeM nepaTypbi b HHTepBajie 450 - 1000‘C
* i M l '  3TH nOJIHMepHble K0MU03HUHH yCTOfiHHBbl K B03fleHCTBHK)
I III I CJlbHOH fle C T p yK IIH H  [4-6],
•irimi.ie aaHHbie MoryT 6biTb Hcn0Jib30BaHbi npH noa6ope MaTepnajia 

i ’ic iih h  cTepwHefi h (JiopM b jiHTefiHOM np0H3B0flCTBe h pacneTe 
« lanca npouecca 3cUihbkh MeTajuia b (j)opMbi.

MM 0Gpa30M, C03aaHHble CHHTeTHHeCKHe CB5)3yK)mHe no HeKOTOpbIM
I IIIKaM nOJTHOCTbK) yflOBJie'TBOpHKn TeXHHHeCKHM Tpe6oBaHHHM 
MlllirilipOBaHHbIX 3BT0MaTHHeCKHX nOTOHHblX J1HHHH COBpeMeHHOrO

II lipOH3BOACTBa OTeHeCTBeHHOrO MaiUHHOCTpOeHHJI.

J I h  repaTypa
»s(>ob P .M . KaTajitfTHMecKafl n iap o reH in a iu ia  ijiypijiypojia h ero  npon3Bo.1m 1.1x. -

I iV M M , 1988, c. 54.
InviNiR P .M . CHHTe3 h HccjieaoBaHHe cboRctb  jim efiHbix cb w v io iu h x  Ha OcHOBe 

iCH.ipTa - M  : H H H T 3 X H M ,  1991, c. 45.
«»v(h>b P .M ., CanHiiKOBa H . A ., M aaa jm eB U J. K . -  rijiaccTHHecKHe Maccti, 1990, 

M
' I .. n y iiD ii P .M . TexHO.TOran xhmhhcckoi o h  HeiJjTHHoro MaiuHnocT-poeHiie h h o b  tie  

' M  ' lH IITHXH M ne(J)TeM au i, 1990, N ° 3, c. 1.
M i  imii'. r 3 .y . ,  M aw K yo o B  P .M . -  IInacciHwecKHe M accti, 1991, Jfc  8, c. 51. 
w^i ■■ y(>oB P M ., CojiHeBa M . HayMHbifi l . c t h h k  O e p f y .  2012, V 4, c 26.



Y flK  547 .723
3JIEKTP011HM E CTIEKTPbl FETEPOU,HK. I l l ' l l  | 

C o I j f h H E H l i n .

M a T n K y 6 o B  P., l l a i a p o B  O.
0epeancKuii zocyOapcnmeiutbtu yumepcunum

3 jieK T p o H H b ie  c n e K ip b i  H cnoJib3yioT C fl n p n  H c c jie jio ii.m n n  

c o en H n e H H H , c o f le p jR a m n x  cw cT eM y c o n p flw eH H b ix  K p a n n .ix  . n ■ 

jK eH H tix  coenH H eH H H  c  re iep o aT O M aM H , H M ero m n x  n o jio c b i i ic |v m  

o 6j r a c ™  B b im e  2 0 0  h m  h  H e K o io p b ix  ra j7 o re ii i ip o H 3 B o ju n .i \  
cn eK T p o B  n o rjro m eH H H  o p ra H n n e c K H X  coeflHHeHHH pyKOBOjjci in  m i 

M o jw p n o r o  n o r j i o m e n w a  h  flJiHHOft b o jih m  MaKCHMyMa. IIo jh m m  

HH3KOH HHTeHCHBHOCTH ( I g  £ <  2 )  06vCJI0BJIHBaK)TCH T3KHMII I 

K ap6oH H JibH aa h  TH0K ap60H H jibH aa r p y n n b i  b a jib n e rH fla x  11 k. m u 

H H T p 0 3 0 -rp y n n b i.  r f o .io c b i  n o r j io m e H H a  b o 6jia c T n  2 5 0 - 3 0 0  hm i li ■

6 b IT b  CBH 3aH bl C npO CTM M H  6 eH 3 0 J lb H b IM H  CO eflH H eH HH M H. 3 1 II III 

K O J ie G a re j ib H y io  C T p y K T y p y  M H ie H C H a n b ie  n o jro c w  i i o r j i o m e m i H  i <

hm h lg e >  4 xapaKTepH3yiOT coeaHHeHHa c conpji/KeHHbiMii .....
w e H H e  i i o j t o c  n o r n o m e H H S  3aBH CH T o t  C T p y K T y p b i MOJieKVJii.i 11 
o n e p e a b  o t  B 3 a n M H o ro  p a c n o jio a c e H H H  x p o M o c J io p H b ix  r p y n n .  E c j i i i  d i 

r p y n n b i  c o e a m i e i i b i  n e n o c p e f lC T B e i in o ,  t o  b  c n e r r p e  H a 6 j i i o . i l / l i  

H3MeHeHHe n o  cpaBHeHHro co cneKTpaMH coeflH H eH H H , c o j ie p w a in i i*  

x p o M o c J io p b i .  P a 3 a e j ie H H e  x p o M o c jio p o B  o j jh o h  M em rieH O B O H  rp v n iu >  

BeH H O  y M e H b iu a e T  B 3aH M o aeH C T B H e M e a m y  h h m h , h  H 3M eiicm n 
H e6o jT b in o e . 3 t o  c n p a B e f lj iH B O  t o j i l k o  b  t o m  CJiyw ae, K o r a a  n m« 

npO H C X O flH T  B H V T pH M O JieK yjIflpH blX  U pC R paU jeH H H . E cJIH  flBC » |*  

r p y n n w  p a s j i c j i e i i b i  a b j 'm h  h j ih  6 o J ie e  M eTH jieH O B biM H  r p y n n a M i i  

S B jiaeT C H  H a jio y K e n n e M  c n e ic r p o B  c o e n m ie n H H ,  c o f le p a c a iu H x  

x p o M o c J io p b i .  B H C K O TO pbix c n y n a f l x  y  c o e a H H e H H H , coaep>Kamnx v |h  

r p y n n b i ,  p a 3 f le J ie H H b ie  H ecK O JibK H M H  H a cb im eH H b iM H  rp y n n a M ii.  ■ 

H a 6 jn o a a e T C «  H 3M eH eH H Ji. 3 t o  m o jk c t  o b iT b  06T .acH eH 0 6 j ih 3 k h m  p a u m  

x p o M o < J )o p o B  b  iip o c T p a H C T B e , 6 j ia r o ,a a p 5 i  h c m v  n p o H c x o ^ H T  B3aHMi ■ i 

7 t-3 JieK T p 0 H H b IX  O OJiaKOB. B n v  rpH M O JieK V JIH p ilb ie  B iaH M O fleilCTBH H  I 

B C T penaiO T C Ji y  K a p 6 o H H J ib H b ix  c o e f l H H e n n i i .  H n a c e  f la r o T c a  H eK 0T 0pi.ii 

H C n0JIb30B aH H 5I 3JieK TpO H H O H  c n e r r p o c K o n H H  ana O npC flC JieH H  n l 

o p ra H H H e c K H X  c o e j iH n e i iH R . ITo y O -c n e rrp a M  j i e n c o  O T JiH H a io T o i n  

c o ae p > K a m H e  conpjD iceH H bie h  H eco n p ax ceH H b ie  c b s o h .  n o  3H aneH H io h  

n o j io c b i  i io i  J iom enH H  ycT aH aB jiH B aio T cs  C T pyK Typa c o n p ra c e H H o ii . i 
n e n p e j ie j i b n b ix  y r j i e B o a o p o j ia x  h  K ap6oH H JibH bix  c o e f lH iie H H a x [l] .

H e H a c b im e H H b ie  n a T H H JieH H b ie  re T e p o u H K jiH H e c K H e  co e flH H eiiH H  11 
n o j io c b i  n o r jio m e H H fl: H H T eH C H B iiy io  K 0 p 0 T K 0 B 0 H H 0 B y i0  n o j i o c y  b o(>ji 

2 1 0  h m  h  M a jio n H T e H C H B H y io  n o n o c y  b  6 o jie e  a j i h h h o b o j i i i o b o h  o 6 j ia i  i ii  

H a n M e H b iu y io  HHTeHCHBHOCTb a j i h i i h o b o j i i i o b o h  n o j i o c b i  ( e  - -  1 ) h m i- c  

n a n 6 o j ib in y K j  (e  ~  4 5 0 0 )  -T H O (j)eH . f l j i a  (J iv p a iia  h  n n p p o j ia  b m a 

p a c T B o p H T e j i a x  H a 6 jiio jia e T c a  C T p y K T y p a  j u i h k h o b o j i h o b o A  n o jio c b i.  II
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N il ,  o c o G c h h o  co ae p w a iU H X  aTOMhi c  neno fle jie iiH b iM H  3JieKTpoHaM H 
CHH3SMH, 6aT0XD0MH0 C M em ae i HHTeHCHBnyK) n o n o c y  n o r : i o -  

H 1 'iiM MD1KCT n c p eK p tlB a T b  MajIOHHTeHCHBHyK) nojiocy.
Ta6jiima 1.

\
V M M /wy.ur HM EMaw: Xuacc. HM 1 — PaCTBOpHTejlb

200 10000 252 1 r  ek'caH

i : h o
278 15000 • Boaa

0 0 CH3
245 17000 • - CnupT

c o c h . 275 13900 - - Bona

-CHCOOH 303 50000 * - fe K c a H

.mim, coflepwamwe 6eH30JibH0e Kojibuo, cKOHneiicHpoBaimoe c

....... reTepouHKJiHHecKHMH. TaK)Ke h m c io t  b c n e i o p e  flBe nonocbi

......u c KOJieGare/ibHOH cipyKTypofl[2].
Tatjjiima 2.

C n tK T p b i  n o r j i o m e H i iH  ( f ry p a n o B b ix  cocflH H eH H H .__________________

I III I JIIIHC

Uni |>iu(iy pan

in i * i -'Tpofjiypaii

Hi|iu-5-(J)ypaH- 
I nm js KHCJioTa

OopMy.na

y—c h o

r \
0 2 N - <  5 —COCHj

V '

r \
0 , N - ^  COOH

"O "___________

I lo jiocb i norjromeHim

X, HM ( lg£)

225(3,50)
71 —> IT*

226(3,58)

221(3,99)

213(4,03)

X. hm ( Ire)

302(4,3) 
n ->  it

310(4,5)

229(4,01)

310(4,04)

imonbift 3(|)H|
1 niiipc)-5-(])ypaH-
tr1 'Ml in- 'II KHCJIOTbl

OOCH, 295(4,12) 212(3,01)
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JlHTepaTypa.
1 .K a3H U H H a  JI.A ., K y njieT C K aa H.B., I IpHM eHeHHe Y O - .H K -  h  A M P  » 
KonHH b  opraH H H ecK O H  x h m h h .  M .” B b ic m a a  iHKOJia“ .1 9 7 1 .- c .2 6 4 .
2.MaT«Ky6oB P.M ., Hcm ohjiob H.JT., K yp60H0B X.M. AHajiHimnii 
M enw iapH .cD aproH a, Hauipw.1998.-1696.
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M l IKK I H 3K 0JI01  HMFX KOl O  BOCI1H I A H H fl > HAIUHXC SI 
H A MAI b H b lX  KJ1ACCOB 

yjiyxv'/KacB H .3 ., 3 raM 6epancB a  /J,., 
cmydenmKa III Kypca. HauT} ’

•* i r m i  1111< 0 6 p a 3 0 B a H H e  h  B o criH T aH H e  b  H a n a j i t n o H  m K cv ie  -  o ,h h o  m  
i f i n i . i x  nanpaBjieHHH y H e 6 H O -B o c n H T a T e j ib H o ro  n p o n e c c a  b  c o B p e M e H H o fi 

i m  i n m a n o  c  T a w e j io H  3 K 0 .i0 rH H e c K 0 H  C H T v a n H e ft H a  3 e M jie . O j jH a  H3 

l u k f r o  u o jro w e H H H  -  3 K 0 ji0 rH M ecK as i H ei p aM 0T H 0C T i. 6 o j i b u i e t t  n a c r a  

« ii n o y M e H H e  n p e a B H a e T b  n o cu e 4 C T B H H  B M e m a T e jrtC T B a  n e a o B e K a  b 

i i i ip o T a  c o B p e M e H H b ix  aK O Jio rH H ecK H x  np o6jieM  B b iflB H H y .ia  n e p e a  

•ii t k i'H  T e o p n e f i  h  iuK O JibHO H  n p a K T H K o ii 3 a a a n y  B ociiH T aiiH H  m o j i o a o i o  

« n a y x e  SepewHoro, oT B e T C T B e H H o ro  O TH O uieH H fl k n p n p o a e ,  
j im  p c iiia T t B on p ocb i pauH O H aabH oro n p H pojjonojib soB aH H a. 3amHTbi h 

- i i rm iH  n p H p o n H b ix  6 o raT C T B . ' h o 6 b i  3 t h  T p e o o B a iiH H  n p e B p a T H JiH C b  b 

;iiin r.iL 'iiH H  K a> K ;io ro  ne.T O B eK a. n e o 6 x o a n M C >  c  ; ie iC K H x  a e T  u c i ic H a n p a B -  

■■ >1. Mil I l.IBaTb Hy BCTBO OTBeTCTBeHHOCTH 3 a  COCTOHHHe OKpy>KaK>LL 1 

• .  i cM e noflroTOBKH M o a o a o r o  noK oaeH H a k  pauHOHanbHOMy n p H p o- 

I.IH.MIHIO, O TBeTCTBeH H OM y O TH O iueH H K ) k  npnpouHbiM pecypcaM B a w n o e  

ii |'in iu ;iJ ie )K H T  H aw anbH O H  u iK O Jie , K o ro p y io  m o k h o  p a c c M a ip H B a T b  KaK 

>mi c i y n e H b  o 6 o ra u ;e H H 5 i H e a o B e K a  3H aiiH H M H  o  n p n p o a H O M  h  c o u w a a b -  

« ■rciiH H , 3HaKOM CTBa e r o  c  u e a o c T H o f t  K a p iH H o ii  M H pa  h  (J jo p M H p o B a H H e 

i( i in .n o B a H H o ro , H p a s c T B e H H o ro  h  s c T e T H H e c K o ro  o m o u ie H H J i  k  M H p y . 

f c p o a a  m a a B i i a  npH3HaBariacb b  neaarorHKe o u h h m  H3 B a w H e fiu iH X  

'il .p a so B a H M H  h  B ocnH T aH H H  M nem iiiH X  niK O JibHH K OB. 0 6 m a a c b  c  H e ft,

• • tifii.cK T h i h  H BjieH H Ji, f l e i n  M a a a m e r o  iu K o a b H o r o  B 0 3 p a c T a  n o c T e n e H H O  

•>•'1 MM p .  B KOTOpOM 3KHBVT* O TK pblB aiO T y flH B H T ejlbH O e M H 0 r 0 0 6 p a 3 H e  

III.IIOIO H /KHBOTHOrO M H p a , 0C 03H aK )T  pO H b n p H p O ^ b l B JKH3HH 4 eH O B eK a, 

Ik I'C II03H aH H H . H C nblT blB aiO T  H paBC 'I BeH H O-3CTeTH M eCKH e H yBCTBa H 

■iiiiiiH , n o S y w a a io i H H e  h x  3a6oT H T C H  o  c o x p a H e H H H  h  n p H y M H o w eH M H  

H i t  O oraT C T B .

............ . Jinn CTaHO BJieH H fl H pa3BHTHH OTBeTCTBeH H OrO  OTHOlLieHHH K

l|l<)pM H pO B aH H e SKOJIOrHHeCKOft K y jlb T y p b l M JiaaiU H X  LUKOabHHKOB 

^ • i 4i lo a e p '/K a i iH e  y H e 6 i ib ix  n p e a M e T O B  H an an b H O H  lU K o a b i, K O T O pbie H e c y T  

■VIII Hll(J)OpMaUHK> O 5KH3H11 I ip H p O flb l, O B3aHM OfleHCTBHH H ejTOBeKa 

ii.O c  n p H p o a o f i ,  o ee u e m io c T H b ix  c B o f ic T B a x . HanpHMep, c o a e p a c a H H e  

o n  ry M a H H T a p H O -s c T e T H H e c K o ro  u H K jia  ( h3 m k . j i H T e p a r y p n o e  M T e im e ,

ii i i ) f ip a 3 H T e jib H o e  n c K y c c T B o )  n 0 3 B 0 J ia e T  o o o r a m a T b  3 a n a c  c e H c o p n o -

..... I J K H X  BlieHaTjieHH MJiaaUIHX [UKOabHHKOB, CnOCOOCTBVeT pa3BHTHIO

n ib ix  c y a c a e H n f l ,  n o a H o u e m io M y  o o m e H H K ) c  n p n p o a o f t ,  rpaMOTHOMy 
. i i i i i n  b n e f t .  0 6 m e H 3 B e c T H O , h t o  n p o H 3 B e a e H H H  H C K y ccT B a, T a K w e  KaK h

■ «i.«  11 i p o  i;i b  e e  M H o r o o 6 p a 3 n b ix  npoHBacuHflx K p a c o K , (JiopM , 3ByK O B, 

M u m  c j iy w H T  Ba^KHbiM c p e a c T B O M  n o 3 H a iiH «  O K p y w a i o in e r o  M H p a , 

r 'i i l k l lM  3H aH H ii O n p iip O flH O M  O K pyaceH H H  H H paBCTBeH H O -3CTeTH H eCK H X  

'  ■ V |X )k h  T p y a o B o r o  o 6 y n e H H a  c n o c o S c T B y io T  p a c u iH p e H H K i 3H aH H H

o  npaK T H H ecK O M  3H aneH H H  n p n p o a H b i x  M aT ep H ajiO B  b  )k h 3 h h



M CJioaeKa, p a j i io o o p a iM n  e r o  rp y a o B o f i  / le H T e jib iio c ra ,  «  | >• • ■■■
n e . i o B e K a  h  o o m e c T B a ,  c o a e f i c T B y i o T  ( J j o p M n p o B a n w o  ..................... I

r p a M O T H o r o  o 6m e i i H H  c  o 6i . e x T a M H  i i p n p o z u . i .  s k o h o m i u h i  

n p n p o a H b i x  p e c y p c o B .  B  K y p c e  H 3y n e H H H  o K p y w a i o i u c m  

M H e H H t o ,  M o a c u o  R h i ; i e : i H  ri> T p w  v p o B u a  H 3V H e i i H H  n p H p o f l b i

1 y p o B e i i b :  o 6i > c k t u  n p H p o z i b i  p a c c M a T p H B a i o T c a  b  i i i i \  m i

a K L i e H T H p O B a H H H  B H H M a H H f l  H a  C B H 3 H X  M e / K H y  H H M H .  3 T O  I I . M l l l  ■ !  

K O T o p o r o  n e B 03M 0> K H b i  n o c j i e . g y i o m H e ,  h o  h  h m  H e j i b 3 «  o r p u i i i i ' m M

2 y p o B e H b :  o 6 T > e r m  n p u p o a w  p a c c M a T p H B a i o T o i  n  i r*  

B n i i M a H H e  a K u e i i T H p y e r c H  H a  t o m ,  H a n p H M e p .  n e M  i i h t u i o k  ■ 

) K H B O T H b i e ,  C T p O H T C H  C O O T B e T C T B y K J I U H e  H e n H  [ I H T a H H H  H  T .  I I .

3 y p o B eH b : 3 t o  v p o B eH b , K o ra a  paccM aT p H B ato T ca  l i e  n 
n p H p o flb i ,  a  n p o u e c c w .  H H a n e  r o B o p a ,  T p e ra f i  y p o B eH b  i 

y poB C H b, K o m a  3H anH e 3K 0ji0 rH H ecK H x cb s tc c h  n o M o ra e T  oft 

.neTHM.
C B H 3b  M e > K a y  H C H B O ft  H H O K H B O f l  n p H p O f l O f i  C O C T O H T  B .........

n o j i a ,  T e n ; i o ,  CBeT, M H H e p a j i b H b i e  c o j i h  h b j i a k d t c j i  ycjioBHJiMM i n * . ».■ 

5 K H 3 H H  W C H B b I X  OpraHH3M OB. C B H 3 b  3T a BbipaHCaeTCH B npH C IIlllllli 

c y m e cT B  k  c p e a e  oSHTaHHH. M e » y i y  5 k h b o h  m  h o k h b o A  n p H p o . i n i i  

CBH3H h  o 6p a T H o ro  x a p a K T e p a . K or.ua > K H B b i e  o p r a H H 3 M b i  OKaSi.m m u  

O K p y w a i o m y i o  h x  H O K H B y r o  c p e a y .  O w e n b  H H T e p e c H b i  c b s t c h  m ca i 

h  p a c i e H H H M H .  T a K * c e  o o j i b i n o e  3 H a n e H H e  h m o o t  c b h 3 h  m c > k  i v  

n p n p o f lo f i .  O h h  npoaBJiH ioTCH, npe>KAe B c e ro , b  t o h  m h o io o A  
K O Topyio  n p H p o .u a  H rp a e T  b  M a T e p n a j i b H O H  h  a y x o B H o ii  * k 3 h h  >ic im»

H e  M e H e e  B a > K H a  p a c K p b i B a e M a a  n e p e a  y n a m H M H C H  n a ' i a  u t

DOCpe.ICTBOM KOHlCpeTHbIX (JjaKIOB H BblBOflOB HfleSI O TOM, l | i \  

y c jiO B u e  H cn 0 Jib 3 0 B an H «  h  o x p a H b i n p n p o a n b ix  6oraTCTB p o a i io m  i 
T aH lie  Tpy^OJlKlGHH lUKOJlbHHKOB. OTBeTCTBeHHOTO OTHOUleHHH K HI 

H npHVMHOyKCHHIO UpMpOUHblX 6oraTC T B  MOWCeT Bbipa3HTbCH B CJII IM 
y w a iu H X ca  H a n a jib H o ii u ik o /im : co6jiK >aeH H H  K yjibT ypbi n o B e a e iiiin  

H3yweHHH H O UeH K H  COCTOHHHH npHpOAHOrO OKp)'5KeHHH, HeKOTOpi.ll 

n jiaH H poB aH H fl n o  6 jia ro y c T p o f ic T B y  6jiH >K aH iuero  n p H p o a n o m  

(03e /ieH C H H e), Bbino/iH eH H H  n o cH Jib H b ix  TpyflO Bbix o n e p a u H f i  n o  y: 

h h h m h ,  h x  3 a m n r e .  B a/K H eH iuan  H ,uea, 3ajio>KeHHafl b c o fle p w am w  

n e c K o r o  06pa30B aH H H  h  B ocnH T aH H » b M jia u m e n  u jK o n e  -  h jich  

n p H p o f lb i .  3H aH H « o  c b j u s x  b n p H p o a e  B axH M  KaK a jiji  ()»" 

n p a B H ^ b H O ro  MHpOnOHHMaHHH, TaK H .UJIJI BOCnHTaHHH OTBeTCTlin 
m eHHH k  c o x p aH e H H io  o6T>eKTOB n p n p o f lb i ,  H a x o f ls m n x c a  b  c j io k i i i  

c b h 3 h x  i j p y r  c  a p y r o M . P acK pbiT H e rm m e B b ix  cBH3efi b mchboB n p n p o iif  
C06.UeHH0CTH TKHBbIX Opr3HH3MOB K C pefle  06HTaHH}|. K Ce30HHblM II W 

n p n p o i i e ,  b j i h h h h a  HeJiOBeKa H a >KH3Hb p a c T e n n f i  h  j k h b o th w x  ii|»* 

co ae p > K aH H t B ce x  ypoK O B O K py> K ato inero  M Hpa h  r.BniieTcsi naCi) n* 
CpeflCTBOM flJIH T o r o .  HT06bI MJiaAUIHe LUKOJTbHHKH 0C 03H ajlH  HC(l 

yneTa h  coxpaH eH H H  n p n p o a H b ix  B3aH M ocBsueH  n p n  o: 1 mini 
ae»T e;ibH O CT H  b n p n p o i i e .  H p esB b m aH H o  BaiKiia u.w p e a J iH 3 a u n n  ■■■ 
n e c K o r o  a c n e K T a  3K O JiorH M ecK oro BocnHTaHHH H u c a , 3ajio»ceH H a« h ii
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l i e  o x p a H H T b  n p n p o a y  -  3H3HHT o x p a i iH T b  P o a H H v .  j m  K a> K ao ro  

« " F i n n i c  P o f lH H a  c B jn a H O  c  p o j H o f i  n p H p o a o f i .  0 3 e p a  h  r o j i y 6 b i e  peK H , 

< i< (n ii .ic  n o ™  h  6 e p e 3 0 B b ie  p o m n  -  B ee  s t o  c a e T C T B a  3H aK O M bie 

H |*np ii;ii.i 3 H 3 K 0 M 0 r0  K p a a  n o n  B 0 3 ae ficT B H eM  jw T e p a T y p H b ix  n p o r a B e -  

m .m i i o i  y  M J i a a m e r o  u iK O JibH H K a b  e a H H b ii i  o 6 p a 3  P o a H H b i .  H  nyBCTBO 

IM IK K  h i  3 a  CBOFO C T p aH y  OTO>KaeCTBJIHeTCH C HyBCTBOM OTBeTCTBeHHOCTH 

v : o c p e n b  n p n p o a y ,  e e  6 o ra T C T B a , K p a c o T y  h  H en 0 B T 0 p H M 0 C T b  -  

I"  Ml. CKO flOM , CBOH K paH , CBOK) P o flH H V .

JlHTepaTypa:
I I I  I layHHTb noHHMaTb h jito6HTb n p n p o ay . //HanajibHaH uiKOJia 

i**ii,i I .A. 3 K o ao rn a  b  HanajibHOH lUKOJieV/HanajibHaH uiKOJia, 2000, ,N°6.
minoiia I'.H  3K0JI0rHHeCKHe SKCKVpCHH C MJiaflUIHMH
► iimii //HanajibHaH uiKOJia, 1998, .N°6.

* l o l  IIH E C K O E  O B y H E H H E  H B O ( ITIITA H H E HA VPOKAX 
O K P V /K A IO IH E IO  M I1PA.

yjiyxjTKaee H.3. B ajina2K anoea <J*.
cmydemriKa 17 Kypca H axirV

R  <l|» I I U  XC 3K OJ!O rHH eCK O rO  BOCHHTaHHH B a * H O  I i p O C J i e j I H T b  3 a  C e 3 0 H H b lM H  

m hm ii ii n p n p o a e  ( > k h b o h  h  h o k h b o h ) ,  b  O c H O B e  K O T O p b i x  J ie > K a T  a e f i c T B H e  

H i  I.I X (J ja K T O p O B  H  T e  H 3 M e H e H H 5 I, K O T O p b i e  B b I3 B a H b I  a e H T e j l b H O C T b K )  

<■ l i l l l H T H H , nO C B H m eH H bie  COflep>KaHHK) > K H B O T H b IX  B H eB O Jie (flOM a, B 

). I I O C I I H i a H H I O  H  C O flep * a H H K ) f l O M a i U H H X  > K H B O T H b IX . f l j I S  p a 3 B H T H »  

«  II II03HaBaTej]bH0H a e f l l e j I b H O C T H  X O p O U I H  T e M b i :  « y a H B H T C J l b H I > I C  

c i J I c K a p c T B e H H w e  p a c T e i i H H »  h  ap . H e o 6 x o a H M O  3 H a K 0 M H T b  ynamHxcfl 
m inm m  « B p e M e H a  ro a a» , «oca;jKM», «Boaa». Pa36op 3Konoi h m c c k h x  

u i H 4 H b i x  p a H O H O B  T O > K e  H r p a e T  H e M a r io B a > K H y io  ponb b  3K0Ji0rH- 
Mut I I M i a i l H H  L U K O J lb H H K O B .

i H -iecK H e npeacraBneriHH (jiopMHpyioTca j i n u i b  npH HenocpeacTBen- 
i i i i i ; i c i i h h  npiipoabi, a  jHawH i, n aao  H c n 0 J ib 3 0 B a T b  JnoSyio nporyjiK y. fljra

iio x o a H M O  BBecTH  c H d e M a T H H e c K H e  ce30H H bie  3K C K ypcH H . K a jf c a a a  

im  ,ioji>K H a 6 b iT b  n o a r o i O B J ie H a ,  H M eTb T e M y , u e j ib  h 3 a a a 4 H .  H aao  
i i . n j i a i i ,  B b i6 p a T b  M ecT O , c n j ia H H p o B a T b  0praHH3auH0HHbie (J)opMbi 
Him i i i  ynaiU H X C H . r i p H  T a K o fl o p ra H H 3 a u H H  o 6 y H e H H «  B e e  h b j ic h h h  

i|H U l.NOTCH B TeCHOH B3aHMOCBH3H H pa3B H T H H . I~l0CT0H H H 0e B H H M aH H e K 

iK O J io rn n e c K H x  c b h 3 6 h  c y m e c T B e H n o  n o B b i u i a e r  HHTepec ynaiuHXCH.
 *  .. HHeCKOM, O nH C ax e jlb H O M  H3VUeHHH HHTepec CHH*aeTCH.

• ► rmccHbiMH M e io a a M H  h  KOH K peTH biM H  n p H M e p a M H  p e m a e T c a  p n a  3 a a a n .

■ i .M o ia e T  v r j i y 6 n T b ,  o c o 3 H a T b  c b s h h  h  B3aH M 0CBH3H , c y m e c T B y io m H e  b 

r. ( 'jiD H ecH b ie  M e T o a b i ( t o 3 b o j i h i o t  p a c K p b iT b  c b o h  c o o c T B e H H b ie  B 3 r a « a b i

ii G e p e a c H o e  o T H o m e H H e  k  H e n , c<J>opM H poB aTb 3H aH H H , B b ix o a a m w e

* i u  o i ib iT a  a e T e f i .  PasBHBaerca c n 0C06H0CTb a e T e f t  k  noH H M aH H io peMii h  

».mi'icnhk> H a c o a e p * a H H H .  nepeaaBaeMOM c j io b o m , a TaK>Ke B b ip a o o T K e  y
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HHX HpKHX KOHKpeTHbIX IipCilCTaBJieHHfl O TOM HJIH H1IOM 
V neH H K  npH vnaeT C H  c n y m a T b  h  c j ib im a ib  yH H Tejix. O m o u  im. 
c o o T B e T C T B y io m v K ) a M o u n o n a j ib H V K )  aT M O cc()epy . ,Qjik  3 101 0  > «« 

paccK a3 M , CKa3KH. necH H  n o  c o o  rB C T C T B yiom eH  T e \ ie .

O f lH a  H3 m a B i ib i x  3 a a a n  K y p c a  n p u p o a o B e u e n H H  b n a ' i n  n  n* 

3ajlO )K H T b OCHOBbI S K O JlO riiieC K O rO  0 6 p a 3 0 B a H H f l H a M aT c p il I " 
AOCTynHOM ueTHM M .ia a m er o  i i ik o j i i .h o io  B 03pacTa. IIoh h im i ■ 
0 ( .ip a 3 0 B a H H e , n o  H a m e M y  M n e H H io , flOJi>KHO B K Jito n aT b  b c e f» i

-  c h c t c m v  3H 3HH H  o  n p u p o A e ;

-  n o H H M aH H e  B 3 aH M o cB » 3 eH , c y m e c T B y r o m u x  b  n p it)  -  • 

B3anM OB.nHs)HHH n p n p o # b i  H a  n e n o B e K a  h  n e n o B e K a  H a n p H p o j o

-  (J’OPM M POB3111161 y  i i e T e f i  n 0 J 1 0 » C H T e jIb H 0 r0  OTHOIUeHHM K ll|* 
noBeaeH H Ji b u p H p o a e;

-  w e j ia H H e  6 e p e n b  h  o x p a H H T b  n p n p o a y .

O cuoB H biM  n o c o 6 n e M  ana peujeH H H  HasBaHHOH u p o n » 
y n e f in n K  « O K p y v K aio m n n  \ i n p » .  P e u ie H H e  j a a a n  n p e f lM e ia  \ 
n p e jK ije  B c e ro  q e p e 3  y p o K . ri0 3 T 0 M y  n a a o  3HaTb MecTO h  iia  

y p o K a , nepcneK T H B y H 3 y n a e M b ix  3HaHHfl, CBH3b c  a p y rH M H  ypoiuiuM  

u e jio M . 0 ' i e n b  Ba/KHO H a K aw aoM  KOHKpeTHOM y p o K e  o n p e j e j m  1 ■ • •  

ycTaHOBKe. fleM O H C ip au H a  h  00T>5icHenHe y n e o H o ro  M aT epna  1.1 im 

n o M o n iH  KapTH ii, re p 6 a p H H , TaGjiHU,, cx eM  h  B o n p o c b i  cp a< y  m ..i 

K a c a e rc a  T eM bi y p o K a , a a e T  H 3 o 6 H J iH e  noB epxH O C TH bix 3HaiiHH. 01 kn< 
h t o  o c T a e r c a  b  na.M flTH. B a * H O , n 0 3 H aK 0 M H B  y H a m H X c a  c  M aicp iiii m il 
C K O H U eH T pH pO B aT b B H H M aH H e f le T e f t  I i a  OflHOM H3 B o n p o c o i t ,  I 

3H aliHTejibHO iviyG ace, H cnojTb30B aB  4 5  m h h v t  y p o K a  f io j ic e  p c iy jn . im

B aW H O  yCH JIH Tb HH(j)OpM aTHBH O CTb oG yH eH H H , T .e . 3H ailllH  Iia 

n p w p o s L i .  n e n o r o p w e  T eM bi p a c K p b m a T b  3 H a H H T e jib n o  n m p e ,  h c m  » •— 

yH eO H H K aX , HO n p n  3TOM V H H TblB aTb B 0 3 p aC T  H M OTHBaUHfO o6y*ICICIH I 

n p H  H 3VH eH H H  Te.MbI «M aC TH  p a C T eH H H » , COAepXsaHHC 3T 0H  TCM 

HOBO. H o  KaK * e  nO C T pO H T b y p O K , H T o 6 b I B 0 3 6 y flH T b  HHTCprc ■ 

H 3V H eH H fl, H KaK o G lflC H H T b  M a T e p H a J l, H T o S b l ae T H  IipHHHJIH H HOIiaiM 

p a c T e m i e  n o  n a c T « M , a  B o c n p H H H M a jiH  e r o  KaK >k h b o h  u e j io c T H b i l i  n|<i 

B e e  B 3aH M O C B »3aH O ? B  3 t o m  c j i y n a e  y M e c T H b i o y a v 'T  jk u b i . ic ii 

3K 3eM Ii:i5 ipb I paC T eH H H , T aO JlH Ilb l. p n e y H K H , CX eM bI, o n b iT b i ,  H >'IHl 

H e  H C K JuonaH  p a 6 o r y  c  yH eoH H K O M , m o w h o  nocTaBHTb B o n p o u . i  I  
i ip H M e p H o  T a K o r o  n o p a a K a :

- PaccM O TpnTe pacTeH H e. H to  o 6 m e r o  M O itay h h m h ?  HeM o h h  01 m
- K aK as caM aa rnaBHan nacT b pacT eim H ? ( n p 0B0KauH0HHbiH mmi 

ueTH n op accv>K flaioT .)

-  PaccM OTpHTe H a 3 e M H y io  h n o £ 3 e M n y io  nacTH pacTeHHH H to  oi m u 1 
O TJIH H H e?

- K aK  Ha3biBaeTCH n o ju c M H a a  n a c i b  pacTeH H H ?

-  f l j m  n e r o  h vh ch w  KopHM  p a c T e H H io ?

-  A  K axoB a p ojib  cxeG jrs b >kh3h h  pacTeHHH? P accM oi|n n »  
TpaBSHHCTbIX paCTeHHfi.

-  n o n b n a H T e c b  n o  BHay ctcGjih on p ea ejiH T b  n tn a T e j ib n y io  c p e ; i\ [«■
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i ' i i iv a 'h o  noJiHBari, p a c ie H n c ?
• i rm  iiyxcHbi jiHCTbjj? KaKVK) ohm  HM eioT cj)opMy? K to  n a 6a i o a a a  jieTOM 

unit i tiu  i .jCB y  pacT eH H H ? KaK o 6T>acHHTb 3 t o  HBneHHe? 
i' iv 'iu .'io c h , K o ra a  Mbi to b o p h m :  « P a c T e H n c  3aB »jio»?

— I I .-III I IOC OTJIHHHe n^OflOB H CeMJIH KyjlbTypHblX  pacTeHHH OT aHKHX? c 
« t u t  i i i i i o ?  H  t .  a .
>11 m iicT i.i Ha B o rip o cb i T p e6v ioT  a o r h k h  paccyw aeH H H , n e p e 3 k o to p y to  

H 'n i i o r  He o 6p eM eH H T ea b n y io , h o  a o n o a H w re jib H y io  h  H H T epecH vio  
linn MpaBHJibHO c t])o p M y jiH p o B a n iib ie  Ha s to m  yp o K e  3HaHH« 6y /iyT  

m i11> n aH 6o ;ie e  0C03H3HH0M y y c B o eH H io  M a ie p n a jia  06 o c o o c h h o c t h x  

IH im w x n p H p o a H b ix  30H, n p H  H 3yneH H H  TeM «rioM B a», «Pa3M HO)KeHHe 

» ■ llo jie 3 H b ie  H C K onaeM bie» , x o r a a  yH H Teab paccK aaceT  h  o  to m ,  h t o  

ipoM 3pacTaji p a ao M  c  saa e w a M H  KaKH X -aH oo no jie3H bix  H C K onaeM bix, 
: iim iTbiBaeT T p y aH o p acT B o p H M b ie  M eT aju ib i, a  n o  h x  c o a e p w a n m o  b 

1 \ m yce  y n e H b ie  y3H ai0T  r j r y 6nH H bie ia a e » ;H  p y a ,  net{)TH h  t .  a .

- i  i ic x o n a  H3 n o c .n e a H e ro  cjiaKTa. a e r a  M oryT  c a e a a T b  B biB oa, h t o  
MaTpHBaTb o 6T>eKibi n p H p o flb i O TaejibH O  -  b n p n p o a e  B ee C B n a n o .  

II IV'ICHHH TeMbI « C H e r  H J ie a »  BaWHO He TOJIbKO Ha3BaTb CBOHCTBa

im  1 lUBiioe -  n o K a3aT b h x  3H ancH H e b  n p n p o a e ,  b hch3h h  a io a e H . A  a a a  

:ioc  noHHTHe H a ao  H anojiH H T b coaep w aH H eM . C 3T oii u e jib io  
m m .ic  3 a a a n n «  m o jk h o  a o n o a H H T b  c n ea y io m H M H  B onpocaM H : 

i i i i i 'ih t  c i i e r  pb ix jib iH , n jio T H b ifi?  0 6 t » s c h h ,  KaK n o H H w ae iu b ?
■ ■■ iiikoc cocTOAHHe o6pa3yeicfl a npw poae?  

h i d  npMHecTH H a y p o K  aBe n p o 3 p a w H b ie  c m k o c th  c o  CHeroM, i u i o t h o
1 i m  11 pb ixab iM  h  n o H a o jiio a a T b , h t o  npoH3oRneT c hhm  b ie n e H H e  y p o K a . 

>ii.im c a e a y io m H x  B o n p o c o B  n o a B e c ra  ynaiuHxcji k B b rn o ay : KaKoe
n o  KanecTBO C H era  HMeeT a a H  jk h b i,ix  0praH H 3M 0B (p a c T e n n f i ,

» )
i iic io  Me3Kay CHeroM  h a b a o M ?

»nkiix ycaoBH H x o o p a 3 y e T ca  cH er?  J le a ?  

m> 110a  CHeroM  T en a o ?
Muoc HHefi? H3Mopo3b? Tae Ha6atoaajiH?

I f r u l f r c c b  oGiHCHHTb npHHHHy nojiBaeHHH HHea oceH bio .

■mi’ti i i  « c H e r  T aeT »?

fti.m o 6bi, e c a n  6bi He 6b ia o  3Toro ripeB pam eH H H ?

« m e ,  h to  h a e a  n cn ap n eT C H ?
■ 1* 1.1 ry  m o jk h o  H a S a io a a T b  3TO c b o h c t b o ?

■  111)<' ’panH biH . A  K aKoe s t o  HMeeT 3H ancH H e a a a  hch3h h  pacTeHH H  h  

i m  noaoeM OB?
• i m 'i k c  j ib a a a e T H  n a G jn o a a io T  B 0 3 ay x .

mi « y  3iiM ofl 5 K eaaT eab i'0  b B o ao e M ax  ripooH B aT b  n p o p y G n ?

|  n p o iic x o a H T  3aM ep3aH H e B oaoeM O B ? P accx a iK H T e  c  ccbiaKOH H a aH HH bie
HIIM

1 n y  iiu a H e  ray6oK H X  BoaoeM OB b 3HM Hee BpeMH T eM nepaT ypa  He h h h cc
• iM'ki lie  peaKO ynoM HHaeTCH b npoH jB eaeH H H X  a a a  aeTefi o  n p n p o a e . )  H
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B  KOHue y p o K a  w ejiaT e .ibH O  npe;iJio>KHTb le u iM  c b h j i i o  p.u . i ..
OHM y3HajlH O TaKHX npHDOilHblX HBJleHHHX, KUK CHCI II II I 
n p H M ep u b if i n;iaH oTB eTa:

-  H t o  Ta K o e  c n e r  (jie .a ).

-  K aK  o h  o6pa3yeT C H .
- K aK H e H3MeHeHH5I c  h h m  n p o H c x o a a T .

-  K h k  o h h  b jih jh o t  iia  >KHBbie o p r a i w 3M bi, i ia  H ejioBeKa.

- K aK ofi BbiBOfl m o> kho  c a e jia T b .

JlH repaT ypa:
1. A iieK cceB  C.B., CHMOHOBa JI. B. H a e a  u e j io c T n o c T H  b c h c tc m i  

06pa30BaH H « MJiaaiiiHX uiKOJibHHKOB. //Hanajibnas WKOJia, 1999, I
2. 3axjie6H biH  A.M., C y p a B e rH n a  H.T. 3 KOJiorH4ecKoe oGpajoBaiiiii i 

BHeypoMiiofi paR ore. M., 1984.
3. 3BepeB H .f l .  O p ra H H 3auHH 3KOJiornM ecKoro oopaaoBaHHs b uikojic M , I
4. ryjiHMOB n . ,  MHD3axwaTOBa H I. OKpyxcaromHH MHp. y> ie6HHK ju k  
pyccKHM siii.iKOM ooyMciiMH y36eK HcrraH a.- T auiK eH T,2014

U i n y p  X O J I M I I P  5 A E B  H ' /K O A H /U  H H C O H  II \  I 
v f l r y i i j i i i r H  

X a M i i a o B a  M .  O .

Hum M Y

C a m .a T  b o k c j ih k h h  o 6 p a 3 n a p  B ocH T acn  opicanH  aKc 3 t t h | u  ih

6 opnHKaarH HapcanapHH 6 aannfijiHK acocnaa aKc armpanH. C am ......
K yn. 0 6 p a3 JiH jiH K  6 a p n a  c a H ta T  T y p jT a p n ra  x o c ,  6 n p o K  y jia p iiH iii '. ip  

y 3 H ra  x o c  o 6 p a 3  a p a r H iu  BOCHTajiapn M aBHiyfl. )K y M jia a a n , G ajiiuiii 

o o p a 3  flpaTyBHH aco c H i- BOCHTa- 6 y  c y 3 f l H p  A 4 a 6 n e r H H ii r  B a *>h|i 

M yafiflH  xnc-TV H FyH H . M aio ap aH H  6aflHHfi.nHK a c o c n a a  e iK a m il  

L IlyH H H r y n y H  S y r y H m  K viifla  e iu j i a p r a  3K 0Ji0rH K  ra p G n n  6ep m i i.i 

HHHT ypH H  K aT T ailH p.1 OHKpHMH3HH Y36eKHCTOH XaJIK e jy il 'l l l  
X o j]M H p3aeB  H5KOHH MHCOJTHfla epHTHIU MyMKHH.

XX a c p  y36eK  aaaoH eT H H H  3 3 m o h  yjiHOBH.na w apTJiH  p aB w n  

S o cK H H ra  aw p aT ca K . L U y ic y p  X o jiM H p 3 a e B  y h h h r  c y H r™  6 o c t  

CaH "baTHM H 3HH  flHTH 6 o C K H H [a  K y T ap H U H 'a  CajlM OKJIH X HCCa K y im  

aaHGjTapHM HSJiaH 6HpH,ZJHp.

LLIyKyp XojiMH3aeBHHHr 'O .ih c  K>jiuy3.>iap ocTH /ia", “ X a e i  aOajiti 
‘" O fh p  t o u i  K ^ n ca ...”  ( .1 9 8 0 ), “ E o a o m  KHiuaa ry ju iaaH ”  ( 1 9 8 6 )  Ka6n i V>< 
KHpraH XHKOHJiapH y36eK  x h k o h h h j ih th h h  hhi'h  6ocK H nra K^r»f 
A 6 fly ju ia  K a x ,x o p ;ia n  c y a  Te>Kaiii, aeT aJu iap ra  KaTTa Mai.HO.riap iokji.hi 
py^HHTHjja KeliacrraH  3 n a a n s n ,  TynHauiyBJiapHH c o ;m a  Ba x,aeTHH kh 

TacBHPJiaii], flw ajiorjiap aaH  jk o h /ih  M aH3apa apaTM ui cnpjiapHHH yp m n  

6 y  T atcn p H H  (JjaKaT TauiKW KypHHHiimaH H3JiaMacjiHK KepaK. liy  
KaxpaMO- n a p  p y x n ft  u v h c c h h h  aKc j t t h p h i u u  rn 6aflH Hfi n |  
MyiuTapaKjiHTHaaH H3JiaM0K KepaK.

1 )KtuiHOBa H ., HacpHAUHHOBft f l  A.iaoHCT -T o ih k ch t: VKmvnMM 2 0 i 1 E.3
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im p  ;jyB H H H H iir 3 H ra  x o c  h x c c u h h  K p eao cH  S y jia iiH . U JyK yp  

M> m iii 6 y  K p e a o -T a o H a r  Y H H H r K a x p aM o iu iap H  y3HHH, V3 k h jiS h iih  
r > *  .mi ,'iaiiiH v h v h  r a o n a i  6aMHCOJiM h j io x k h  Kyn Ba3H<})acHHH y r a U a n .

mpiaeB XHKoajiapHjia acocaH h h c o h  Ba T a 6 n a T  ynryHJiHrH aKc 
M in UlyHMHraeK, aaw6 HMcoflHja CypxoH BOxacHHHHr 6eiaKpop 

l  'ii raoH aT H . 6y TOFjiap ropTHHHur T o r j ia p  K a a a p  kJ?k ch  Ba rypypn 
I  iniuuiT 6 Hjian xaMoxaHr. TaHra. 6ai>3aH coaaa, jic k h h  6arpHKeHr 

m«i i*ni nun ynpaiuaMH3.
I mu ii i "K yK  u e H iH 3 v \H K o acH  6yHHHi epKHH m h c o jih  6y j ia  o jia a H  

" iV *  jich i'H 3’{ ( 1 9 9 1 )  X.HKOHCH yi^yBHHHH M y u io x ,an a  K H JiH iura, ^ H K p ^ a iu ra  

0*iii .h i Mir epKHH a c a p . ia p a a H  6npH,UHp.

ii KaxpaMOHH o j t t o h j i h k  TypK - Y m p 3 o k  (HBaH HBaHOBHH). Y  6 n p  

> .ii ia i  Hiia o jih m  6vjiraH . O jih S  y^ yB  topT jiapH ua jja p c  6 e p ra H . O jiT oR ga  

“  uv'Jim iH  e iiH a c n r a  pycjraiuTHpHm  G o in j ia H ra i ia a .  6 y  x a p a K a ir a  KapuiH  

j ' i j i i  MHJUiaTHHjiHKiia an6jiaH H 6, c y p r y n  KHJiHHraH. K,aMonaaH KaHTran.
• • m naiiiH ra p y x ca T  oepHJiMafiflH Ba p y fixaT ra  ouHHMafiflH. T h p h k  T y p n 6  

k in  M axp' M 6yjiaflH . HnKHjiHKKa 6 ep n jia a H . K eH ^rH  o jih m  3 h j jh  y3
■ iiiiM aH flH , HOH.MO/KjiHKjiaH epT y.ia jiap .aa  snuaiiaH . LOy a x B o n a a  \.a \i  

■ i ipii MHji.iaT KHCMaTHaa. A x b o ji  iu y  f la p a * a r a  eTaaHKH, G o u iK an ap  

in MHJumfl cnScaTHHH KyKJiapra K ja a p n g , aM an nHJUianoajiapHflaH  
(tnm  6w p naflT n a. 6 y  x y p jia H ra H  Kan6 y3 MHjijiaTHra M aH cy6  6 o jia -

iii c p r y j i a r a  H aK H pn6, x a jiK w im ir  y tm h q ih ,  yp<j>-o.naTJiapH, MaaaHHHTH 

|iiuioxTJiap aflTH6 6epaflH .
tp  (k m iH jia  6 n p  n m  incTaM HK aH , ne6 H ii iT n 6 o x ra  6 e p H jira H  K ax p aM o u i a  

■i ni M e \p  KywraHHMH3HH ce3M afi KOJiaMH3. B n p  r a p n 6  h h c o h  x,acpaTH  

U  b o B y jK y a  6 n p  M HjijiaT k h c m 3 th  HaM oeH S yjiaeT raH H H H  n a p o K  3Ta
ii i

I  imiiH iiHx.0KCH.aa Kax,p3M 0H HH nr x a p a K T ep n  a  H an  a  T ep aH p o K  TacB H p- 

M u ljiv m  o> jiH iiiH H a, y  Y36eKH CTO H ra 4>aKaT y f l .  h h k h j ih k  6x y a  xoTH pacaM

hi K c m p H w  y n y H  3M ac, y3HHHHr xajiKH 6njiaH  HnflH3H 6n p  6v  iraH  6y
II TypKHH XajTKHHHr aXBOJIHHH y3 Ky3H 6n j ia n  K ypH llI HUITHCKHJia, 

m u  i y 6 n a a  c y p o K  6e jirH C H ra  a H .ia n n 6 KOJiraH caB O J iJ ia p n ra  w aB oG  T o n H u i

ii hi K enraH  3K3H. B y e p / j a  x,aM y3  lopT H /iarH  K aon  ax,BOJiHH K y p ra 'i .  KyK 

i n  T 03a  Ba M a x o o a riiH  a y H e H H u r 3 a x ap jia H a e T ra H  K y jira  aH jian H 6 
i NiniiiH a H r j ia r a n ,  6y  ro p T ra  x,aM cn rM afi KOJiaaH. a a p B c m o H a  TeH TH pa6, 

n il k rajiH .
l\K y p  X ojiM H p3aeB  "K y K  A eH rH 3”  a c a p w ia  (JiaKaT o jit o i  y3oeK  xanKHHH 

niicT HrrH(J)OKH a e 6  a T a u ra H  m y p o .n a p  M aM .iaK aTH flarH  K y n a aH -K ^ n

• im iii ir  XX a c p  HHXOJiCHflarH m h o t h h  aap fl-an aM Jiap H H H  C H H ran p a  o a u h .

i Vk ;jeH rH 3 ”  y36eK  \HKOflHHJiHiHHHHr x a jiR a p o  Hy<{iy3HHH K y T a p a a n ra H . 
^ i  mikoHHH^MrHHHHr HOflHp H aM V najiapH  K aT opH fla  T y p a  o ^ a a n r a H  aapa> K a-

•  ■ 'ip ;iH p.
II ly Ky p  X ojiM M p3aeBH H H r XHKOH.iapii ycT H fla  h jim h R  TaiiKHKOT o j ih 6  6 o p r a n  

I M .  .h im  (jiaH Jiapn  n o K T o p n  IU .f lo H H e p o B a  6 y  x ,h k o »  x a ^ n / ja  (|)HKp i o p h t h 6 ,

■ ii m iupH H  e 3 aa H : “ E3yBHH 6aHHHfi h h j i t h h h  aM aoira  o u i h p h u i  y n y H  aT H rn  
urn  KaxpaMOHHH ram iaH U H . Ahh6 K yT apraH  yMyMHHCOHHH a x a M H a rra
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M0J1IIK MyaMMO HHMa/lfll n 6opaT? YHHHr MaKCa.lH iihmu 1.1 ' 
yM p30K aiiTian KaapH« r;iap. xajiK oi 3aKH hikoah, MapocHM bu \ pi|i ■ 
xa;iKnra \ a \ i  xocawp. MKKHHHHaaH, y w p30K MHTHJiraH Ba v ap 
Ky.n” - acjiHzia Opo.i a e n n i3n 6y;iH6. v h h h t (|)0>KHacH na(j)aKai ( 
jiapn, 6ajiKH ojrroiiJiHKJiapHHHr xaM (J)o>KHacHanp. KyK aitm iii 
HajapHjia. MycTaKHJuniK MaBVKya 6y.iran yjiKa. Ea;iHKaap ica m 
op3y KHJiran yjiKaiinur oaaMjiapH’'.2

y s  KHCMaTHHH B aT aH  Ba 3J1 TaKawpH 6HJI3H V3BHH IH II 

MycTaKHJiJTHrH fty jiH fla  y jiH M ra  xaM  T a ftep  T y p r a n  M poaanH  c]>o»■ mi 

y Mp30K o6pa3H BOCHTacHfla IlIyKyp XojiMHp3aeB y3 ojiam.i i 
KpftraH 6ajHHH hhsthhh MVBatfxjiaKHHT 6miaH noeHitra eTKa3ajin

X yjioca kh jih6  aMTa,iHran SyacaK, a an 6  xHKosuiapHaa him u i | 
yiSryHJiHrH, KaxpaMOHJiap MaiHaBHfl ojiaMHHHHr KenniH ru, K axpnui^ 
MyxHT (j)ap3aii/in cmjiaTHaa raBaa.iaHHUJH Ba y3Hjja MHJiJiaTimm 
<j)a3H.iaTJiapHHH yMVMaaiiiTHpHiiiH, inyHHHraeK, KaxpaMOH TaGiiaiH 
TvflryaapHHHr vm)-m hhcohhh  KaapHsmiap a ap a » ac H ra  Kyi.i| 
xycycHHTjrap e3vbhh yc.iyG ura 6eBocHTa aax,naop 4>a3HJiaTaHp.

AaaGneTJiap:
1 A oH H^poBa LU- LUyxyp XoAMnp3aeB x,MKOHAapnHHHr H.iahi 

V3 n ra  x oca h th : O haoa . cjiaHAapn h o m 3o a h ... a hcc . aBTopcc|i 
2000. -  B . 14.

2. )KHHHOBa H., HacpHzmHHOBa /J. AnaGncT. -TouiKeHT: y khtvbhh, .’in i

3. KapHMOB H. Ba ConiKajiap. XX acp y36eK aaafiHCTH Tapiixn 
y  KMTvbhh. 1999.-544 6.

4.XojiMiipa3eB III. TaHJianraH acapjiap: III whji&ih k . I-hchjia: Xhkoh i i| 
UJapK, 2003.-448 6.

E 1I1JIA P H H  T A E H A T H 1 I C E B I l 'U  BA A B A H J lA U irA  > I I 
\aM iiaoB a M. O. AicSapoBa Ho3HMa.

ET ea CTII manaoacu . H au j j y

H h c o h h h t  LiHBHj]H3auH>icHHHHr KyHH 6 o c iy m jia p H a a  lu a x c illl 
yH ra TatJiHM G cp n u jra  HyHanTHpHJiraH (JtaojiHflTra 3i,Tn6op >114 
S o p M o iy ia . )K yM .naaaH. k > p t6 o iu h m h 3  2 0 1 3  h h j i  6  a eK a o p  Kyim  

UHHMH3 K a6yji KHJiimraH Kyh h h h t  21  iiM Jinnrnra 6 a rH iu ;ia n ia n  

fiH F H JiH uiH aa KHJiraH M aT>py3ajiapnaa K yiiH aara (finK p.napiiH  H arapii i 

"BOJiaHHHr XvHCMOIlHH Ba nCHXOJIOrHK pHBOJKJiaHHUIHaai II 

a a B p  — 6y  6 o u iJ ia n rH 4  chhc)) a a B p n a H p . X aMMaMH3 6HJiaMM3Kn. n  
uiapoH T H aa 6 v  M aca /iara , a<J>cycKH, eiapjiH M a axaM H Jrr 6epHJiMai 
CHHiJjjiapaa a a p c  6cpHLu a co ca H  y p T a  M a x cy c  M at.iy M O T ra  s i  a ("♦ 

.iHM Jiapra T o iiim ip H o  K yfinjiraH  saH . B oiu aaiirH *i TaiaHM HHHr Cm .m 
a a r n  p o ;m  Ba axaMHHTHHH x ,n c o 6 ra  o jir a n  x o / .a a .  G yn aafi HOManji* • 
6} 'T j 'H aa ii 6apx,aM  6epH .nan Ba b y  uasMiJjaHH 6y r y H r n  K yHaa o jn iii k 
KJKcaK n p 0(j)eccH 0H an  M axopaT ra s^ a  6 y a r a i i  n e a a r o r  KaapJiap 6a>Ka|Hii

2 A°HHepOBa LU. UiVKyp XoAMHp3aeB X,HKOHAapHHHHr S d A H H H  yi 
x o c a h t h : O h a o a . f|)aHAapn H0M30AH... a h c c . aBTopetj). - TouiKeHT, 2(X H i
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H fcaii'v  i K H .'iw iauH raH  j ia c T y p a a  6o u u ia n iH H  Tai>jiHMHHHr CK(|)arHHH o lu h -  

|  him c ra i ia a p T jia p H , yx y B  a a c r y p . i a p n .  a ap e iiH K  u a  Kyji.naH M ajiapiiH  

THpHlli, HjlFOp Iie aa rO rH K  Ba a x 60p 0T-K0MN.vHHKaUHfl TeXHOJlOrHfl- 
k  *l III )KOpHH 3THIU M aCa.'ia.'iapH $3 H(J)OaaCHHH TOIIHUIH K epaK ” 3.

IV Hu KiicTOH P e c n y 6 nH K acn I I p e 3H aeiiTH  H .A .K apH M O B  T a tK H ^ jiac  
p  > i' c m . 'ia p ra  6o m jiam H M  chhi}) aaB p H ^ aH  6o iii jr a 6 T a6H a n m  c c b i i ih  Ba 

In  >11111 Ka6n  xycycH H T.'iapH H  c H H iaH p i ^ 6o p m u  xaM  6yryH PH  k y h h h h t  

■ ■  h i iii( |)a jiapH iiaH  6«pH flH p . )K yM JiaaaH , 2 , 3-chh(}> yK H iu a a p c . i a p n a a  
i c b h h t  Ba a c p a H r "  6yjiHMM G cpH JiraH . B y  6yjiHM  opK ajiH  yK^BM Hjiap 

l>Vn G e p a /iH ran  ry p jiH  B O K ea-x cu H ca jiap  xaK H jia  T y in y H w a ra  s r a  

IlyH H H raeK , GyjiMMfla 6e p H ;n  aH \ a p  x h j i  /K aH paar n  a c a p jr a p  6HjiaH 

|n  la im iiiH iu  opK ajiH  yK yB H H jiap ra  Ta6HaT ooH JiH K Jiapw iH  a c p a m .  aBaH Jia6 
H  im im i xaK H /ia T acaB B yp  x o c h . i  K H .'iH inaa, ^ c t c t h k  3aBK y ftro T H u ifla . 

I  1 *  ii \aT ;ia H  T yi pH Tap6H5i 6e p w u .u a . M ex.HaTceBap:iHKKa y p ra T H iu a a  

I  h m im h h t K ac6 3TaziH. B y jiH v iaa  6ep H ;iraH  M aT ep H aji.iap  6HJiaH yKVBHH-
■  iM iintiii i tp m n  i:i. 6ajiHHfi THM Coji-iap opK ajiH  OHa Ta6H aT  ry 3 a jL .H rH , yH H H r

n p M aH jiH rn ra  y jia p H H H r iHKKaTH >Ka^6 3T H jiajiH . T a6 H a T  6o ftjiH K .i"- 

ncTKopuHK 6HJiaH <J)OHiiajiaHHUira, Ta6HaTHH c e B H m ra  y p ra T H 6

M M "
Vm fiy 6yjiH M .ua 6ep H JiraH  lu e i .p .  x h k o h . 3 p ta K , p h b o h t , M aK o;uiapH H  v k h iu  

I  l u i i . i ’ia p  Ta6H aT Ba y h h  a c p a m  h h c o h  x a eT H u a  MyxHM axaM H flT ia  3 r a  

I  i mum ry iiiy H H 6  6 o p a u H J ia p . T a 6 n a T  M aH 3apacH  Ba yH H H r ry3an jiH rH H H  

I 'tin . Ky3aTa o J iH u ira  y p ra H a a H jia p . I I Iy H H u rg e K . 6 y ry H rH  K y u a a  (})aH- 
■ l  |n iiio)K ;iaH H 6 6 o p H u jH  c a 6 a o jiH  e u m a p H H  k h t o 6  MVTOJiaa k h jih u ih

■......... irK jiaHH6, K O M iib io rep  yH H H JiapH ra  6epH .iH m .TapH  T a6n a T ra  6y ; i r a n  

. npH caJioH H jiau iH uiH H H H r o j iq h i ih  o j ih u i  y n y H  6oiujiaHFHM  chh({)
pH S o J ia ra  J^kkiii a a p c j i a p n  opK ajiH  n e ^ a r o rH K  M axopaT jiapH H H  T y jia - 

I >111111 c o j i r a n  x o jo a a  a a p c jia p H H  k.h JHKap.iH Ba T a ic u p .n n  k h j ih o  TauiK H ji

i ...... im pH U jjiapH  KepaK Qynaavi. C a 6a 6H, 6ouiJiaHFHH chh(}) yK yB 4H Jiapn  
l « im H inoiiyB H aH  6yjiraH U H K .iapH  yw yH  y j i a p r a  oaaH H fi a a a 6H e r opK ajiH

■  in i i i .  r a 6 H a r  Ba yH H H r 6 h 3h h h t  \aeT H M H 3fla  T y r ra H  MyxHM ypiiH H H

116 G e p n u j MyMKHH. M a c a J ia H , “ XaTO k h jim o k  6o p a H p , T y 3aTM acjiHK 

' MftMtjiH opK a.iH  yKVBMHj'iapzia T a O H a ira  3 iT H 6 o p c H 3  M y n o c a G a m a  6J 'ji-  

t .  ^ u r n  uiHKacT eTKa3M acjiHK KepaKjiHi'H x y c y c m ia  T a a c c y p o T  m aK ji.naH - 

kh  2-chh<}) yKHm  aapcjiH T H  opK ajiH  y^vB H H Jiap  6o n a n a p  u io n p H  

■ '  (* i i i iu in r  ‘‘E p iu y H o c  6y jia M a n '’ iu e ip H  6HjiaH HKHHflaH T aH H iuaaH Jiap .
I i |i Ky iiH flarH  n a p 'i a  6H.iaH 6o iu ;iaH aflH : 

lM i» i  rp H iy H o c  6y jia M an ,

I  im puM aH  E p  m apH H .

aHTH6 6epaM aH  
I t .....ii \uMMa aapaJiapHH.5 r

- . m h «  H  A  A M a jr r a  o i n H p a e r r a H  H c ^ o x o T j ia p H M m H M  a H a a a  » f y * y p j ia n r T H p H i i i  a a  (J iy K a p o n H *  

■ # p y i  Kejra»carHMH3HHHr a c o c H H  o m h jt h a m p  // X a ^ » ; c y 3 H ,  2013 hhji, 7 a e ic a 6 p t .

*. ■ i  M Ba 6 o n iH a jia p  Ykhui k h t o 6 h  3-chh(Ji y**yM a a p c / iH K  -  TonJKeHT: YKirryHMH, 2012 -  E 169 
1 yKmn khto6h: 2-chh(J) y^yH aapcjrmc -  TotniceKT: UlapK, 2012 ■ E 157
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Y m 6 v  n a p n a a a  xaM  h h c o ii  x a e r a a a  OHa epH H m  Jfp n ..........
acpaG-aBaHjiaui j i o s h m j i h t h ,  y H r a  eT K a3 H JiraH  0 3 0 p  y 3 H M H 3 ia  M i-< ia  

yK T H p H jia i^H . O h k p h m h 3 h h  m e i .p ,a a r H  K y fiH fla rH  n a p n a  xaM  iu l  m > i 

HcTaruM: E p K aapiira 
E T M a ra H  3 0 T K O JiM ac m i.

B h 3  VHH 31>303JiaHJlHK,

E pH M H 3 X.e4 TOJIMaCHH.

BaXTHMH3 rapO BHiJH p 

T y n p o i y i a p H H H r  x a p  3 a p p a c n .

My.TaTMafi.iHK E p ra  FaM,

By.iMacHH xen ap acn .6
Y M yM yaH  o ji r a H jja ,  “ T a6 n aT H H  ceB H H r Ba a c p a m  ii\ 

e w jia p H H  6 o jian H K  aaB pH ,gaH  TaGwaTHH a c p a iu r a ,  yH H H r r y i . i  i mi 

y.TKati 3aBK, o j iH iu r a ,  y H r a  0 3 0 p  eTKa3NiacjiHKKa y p raT H Jiam i I.
KenawaKaa y.iraftn6 MexHaTjiapn opiyuiH Ta6Har .....................
ry sa ju iH K  G a x in  3 T n m ra  y im a f ta n .

A j ia o n e T iia p :

1. KapHMOB H .A . AM ajira ouiHpaeTraH HCJioxoTjiapHMH i i i i i  

jiauiTHpHiu Ba (JtyxaponHK *aMHHTH KypHiu -£ p y r  Kejiawai iimih 
OMHjiHflHp / /  XajiK, cy3H, 2 0 1 3  hhji, 7  aeK a6pt.

2 .Y M a p o B a  M. Ba 6ou iK ,aJiap . Y k h iu  k h t o S h :  3 -ch m i|i ■ 
T ou iK eH T : YRHTyBHH, 2 0 1 2 . -  2 2 4  6 .

3 .  F a tJ )(} )a p o B a  T .  Y k h iii  k h t o Gh : 2 - c h h <}) y n y H  aap c .iH K . I m u  

2 0 1 2 . -  1 7 6  6 .

B-METAKI>M JIOHJI3THJl-N-fll1M S'HJl,  METHJIKIIh \l '
A M M  O H  H it  f tO J W flH  n O JIH M E P  T Y 3H  BA C O H O  III > 

A C O C H . IA A U E T A T  TOJ1AJIAPI1HH T A flK H K O l 11 
A JIH M O B  A JIH U IE P.

r \m jiy

A u e T a T  TO JianapH  Ty^HM aHHjiHK caH oaTH  v h v h  khmm.m im 

\H c o 6 jia H H 6 . y jia p H H H r x o c c a j ia p H r a  S k h m jih  rpn<}), unakXHM uH 

n a p jja jia H H u iH  Ba 6 o u iK a  6 n p  K aTop k h m m b tjih  xycycH > iT jiap  h i |  

c a H a o  y r a j i r a H  m \x h m  h * o 6 h h  x o c c a j i a p n  OH.iaH 6 H p ra ,  6 a v m  k.i 

xaM  s r a  6 y jiH 6 , a c o c H ii j ia p n :  M y cT ax K aM Jin ra  n a cT , tOKopw " 
jiam yB JiH K , M y p ijiH K , H uiK ajiaH H iu Ba .aecJiopM auH H Jiapra  H H A aM Jiiim m  

K JK opn GyK JiaH H in B a 6 o u iK a jia p .

A u e T a T  T O JiajiapH H H H r 6 o u iK a  T O Jianap  o p a c H f la  p a K o fia n  > 
lO K cajiT H pw ui y w y ii, y jiap H H H r SK cnjiyaT auH O H  xoccaJiapH H H  K y iap iim  

n o jiH M ep  3 p n . M ajiapH  6H JiaH  M ojjH ijiH K auH H Jiauira a c o c . , f l  s v r n n  
JI03HM. IU y H H  TaT>KH^Jia6 yTHUI JI03HMKH, 6 0 3 0 p  M yH O C a6aT JlapH H IIIii 

Ba M ycT axK aM jiaH H iuH  H a T H ^ a cH jia  Ha<j>aicaT x o m  a u ie ,  5ipHM (pa6pnK.ii

6  K y p c a T K r i r a H  w a H 6 a  -  E. 157.
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■  m;i\ cvjiot , Taflep caHoaT M axcyjioT jiapn xa>KMHHHHr KynaHHiiiH, 6a:iKM
i ni(|)aTHHH KyTapHiu x,aM, K a n a  axaMHHi K ac6 3TMoiyia. C m h t c t h k  Tojiajiap  
"  'lUKapHiu GyHHHa wax,OH afla6MCTHHHHr TaxjiHjiH uiyHH KyPcaTMOK^aKH,

• nil KCflHHrH pHBOrtCJiaHHIII TSJHiieHUHHCH aCOCaH, aCCOpTHMeHTHH KeHrafl- 
m iia n u ijia 6  HHKapnnaeTraH T ojiajiap  cm )iarH iiH , t c x h o j i o t h k  '/KapaCujiapHM 

>»iirijiaiiiTHpHm , x aM jia  yjiapHH nojiH M epjiap  3pHTMajiapH epaaM H fla m o jih -  

m iiiiia iu  co x a c H a a  B pnuiH jiraH  3aMOHaBnfi ioTyKJiap,aaH <J)OHaajiaHHiura 
' mi h a n .

I l l y im a n  k c jih 6  mhk,h 6 ,  a i ie ia T  T O Jia J ia p iiH  o j i h i u  T e x H O J io rn n c K H H  t e u i k h k  

|  na H m ;ia 6  m h k h u i, y jra p H H  nojiH M epjiap spH TM ajiapn gpaaM H aa 
|in  K anH H .riaiii, xaM fla  a n c T a T  T o n a jiap H jiaH  H m jra6  H H icap H jira H  G y io M Jia p  

t i t i m  H x iiiH J ia m  M aK ca jm n a , y j r a p a a n  (JioR jiajiaH H in j jo j i3 a p 6  M y aM M O Jiap a aH  

\ i ic o 6 jia H H 6 , xa jiK  x y a c a jm r H  y n y H  KaTTa a x a M H H T ia  s r a .  M a 3 K y p  

M kOTHHHr MaKCaflH a i lC T a i  T O Jia jlapH H H  P-M eT aK pH J10H JI3T H JI-(N -,aH M eT H JI, 

nKapGoKCH) 3M M 0H H H  flOflHflHM HT IlOj/HTypTJiaMHH Ty3H  Ba y H H H r 

-MHTpHJi 6 H jraH  c o n o jiM M c p H H H m  M O flH ^ H K au H H Jiau iz ia  a a c r j i a G  y j ia p H H H r  

iM iiaM HK MocjiaiiiyBHamiHrH Ba j io h m h h  6 o c h m  Ba x a p o p a T a a  y p ra n a  spK H H  

I I I I I  3H eprH H C H H H  T3JIKHK 3TH III.

I lojiHMep G orjiapH  h lhohh jih jihk  Macajianapw y jiap H H H r TepMOflHHaMHK 

‘i*n iiyBHaHjiHrn GujraH 6 o fjih k  6yjiw6, y  jiohm h 6ochm  Ba x a p o p a x a a  y p T a n a  

m i apajiauiHiu sH eprnacH  opuaJiH 6axoJiaHHUiH MyMKHH [1,2]. ApajiauiHui 
111HCMHH XHcoGjiain ynyH 6h3 ah o k c3 h  6yrjiapHHH fluaueraT  uejuiiojio3a Ba 
'ptHMtpH.iHH TjpTJiaMsii ryiM acoCH;iui it cono.iMMep.Tapmiiiiir ryp;in 

i> ii'iHJiapaa spHTMajiapHjjaH OjiHHraH KOMnoHeHTJiap h h c6 h h  MHKaopn 6njian  
Mi-p a p a n a u iM a jia p H  njieHKajiapn o p K a n n  c o p 6uH acH  H 30TepM a.iapH .aaH  

laiiHJiflH (1 Ba 2 pacMJiap).

U n o K c a n a a  OjiHHraH n jie H K an a p  y n y H  a p a j ia u iM a jia p  c o p o iiH a cH  

B »|iM ajiapH , acocaH, KOMnoHeHTJiap coponHacH H30TepMajiapHHHHr 6 hp

*  1 i i / ia  iKOHjiaiiiajiH , a u c T o n n a  (2  p acM ) O jiHHraH nughKajiap y q y n  sea  
k i l l i n '  i.ip  copoijHSCH H 30T epM ajiapH  KOMnoHeHTJiap H 30T epM ajiapH  opacHfla
■  iiim iaH  G yjiajiH . A c o c h h  n o jiH M ep jiap  Ba y jiap H H H r apanauiM ajiapH 

IrluiiH C H  H 3 o re p M a jia p m iH H r s rp n  HH3HKjiapH aco H Jiau iH iu H ra  K a p a6 , TypjiH  

B < i i  11 M aK poM ojieK yjiapH H H r y 3 a p o  T a tc n p w  cH<JmTH x y c v c H jia  t b x m h h  k h j ih u i
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m v m k h h .  A p a .iE iu M a n a p  copounacH  H30TepManapM 
copGuHMcH H30TepMajiapn^an nacTpoK/ia xconjainraH  o y . m n  nu< 
u ia K J iH n a r n  y 3 a p o  a M a j i  k h .i h u i  K y n p o K , y q p a i t a H  Ra n p i n  

M ocJiam vB H aH JiH rH  T a tc n p H  K y3aTH ^aiiH .

0 - 3  0 . 4  O .*  M .* M

ITojlHM ep.nH KOMnOHeHT.iapHH TepMOilHHaMHK M oilll I llll 

H capa^H H fla  s p f n y c m i  T a6naT H  T a i.cn p H iiH H r 6 a x ,o c n  Kyn 

ax ,aM H 5rrra  s r a  6y jiuuJH H H  aH HKjiaaHtc. M aiJ iyM K H  sp H T y n 'im iff 
x o . i .n a p a a  noJiH N iep a p a jiam .M an ap H iiH H r x o c c a j ia p m  a  6or;iH K  n} i.

r io jiH M ep .T ap  a p a jiau iM ajiap H H H H K r siieprH H C H  nn |i 

y3rapH LU H  Ba 3pnTyB M n T a o H a n i r a  6 o f j i h k  6 y j i r a n  Ty3H jiM ;nnm i 
xycycH A T JiapH H H  K vsaT H iu M a K c a /in n a . 6 h3 /(H aueT aT  nc i "" 
3pHTVBlIH J ia p aa  O JlH ilraH  aKpHJIOHHTpiIJlHH TypTJMMHH TV3II i*hi '14ft 

a p a jiau iM a jia p H H H H r n jie m e a jiap iiH H  c o p 6 u n o n  raaK H K O T Jiapm m  1 1 
A c o c h h  n o jiH M ep  K O M H O iieH TJiapnuarH  a p a jiau iM a .n a p  kum iii 

TepM O flnnaM H K  M o fin jijiiirH  v h v h  O - 'i o p n - X a r r m ic  n a p a M c ip  m|v 

a H H itn au i M a K c a a n a a . spHTyBHaH/iHKHHHr t v p j i h  n a p a v i c ip  i>i|>hit- 

H JieH K ajiapH HH  o a h u i  y n y H  spHTVBHHJiap TaH .na6 o j i ^ h k  [ 3 . t |  ■ 
H H jiap .ua O jiH H raH  ru ieH K a jiap  y n y H  nojTHM ep ap a jiau iM a ji.i |m  

ra p K H o ra  6 o rjiH iy iH rH  p a c M a a  K e/iTH pH JiraH .
n.ieHKa.nap 0JiHiu.ua ipmyBHH cwJmTHfla flHOKcaH xm3u.ii m i  H  

KOMiKweHTHHHr F h 6 6 c  noTeHiinajiJiapH acyfla hk,hhjihp. > 11 
TyBHHHHHr H30TepMHK oyFjiaHHiun )KapaeHH,aa MOCjrainvB’Mii h  
naft.no SyjiH iim ra hm koh HpaTaa«. BH3jiapHHnr 3KcnepHMaiu>i
aCOCHfla IIiyHH TaXMHH KHJIHU1 MyMKHHKH, H K K ana ITOJIHMepi a ........

6n p  X H JiJiH rnH H H r K ynaflH iiiH  6HJiaH, T y p ™  X H Jiflan i m 
cerM eH T Jiap H H H r y s a p o  c h h ™ 6  k c t h u i h  K ynasm H .
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......ii HKKHJiaMHH aneraT  uejuiioJK>3aHHHr aueTOHjia OjiHHraH
.......... lypTJiaM HH T y3n  c ono jiH M epH  apajiau iM ajiapH H M H r n jie H K an a p n

i n n o i  Mai.jiyMOT.napni a Kypa, C kott Ba r ta rrep co H  TenrjiaMacHflaH 
ii vmma, Mojieicyjiajiapapo y3apo TatcH p khjihiii napaMeTpn x,HCo6jia6

►.....  Kap/iH 3KcnjiyaTaiiH0H xoccajiapra 3ra 6yjiraH nojiHMepjiap
im  i .in  c a n o a r a a  (| )O H .a a J ia H H L iiH H H r  K y n .n a S  x , o j i a T j i a p H  M a t J i y M i i H p .  

m i r n w a j i a p H  a c o c w i a  K y i i H i i a r H  x y j i o c a n a p r a  k c j i h i i i  MyMKHH, 
l i r i U T  L i e j l j l l 0 j l 0 3 a  B a  a K p H J I O H H T p H J I H H  T y p T J i a M H H  T y 3  a C O C H n a i 'H  

<mi ria ii a p a j i a u i M a j i a p H  l u i e H K a n a p H H H H r  c o p S u H H c n  )K a p a e H H H H H r  

>i|hi j f a a p o  T a t C H p H  n a p a M e T p j i a p n ,  C k o t t  B a  n a r r e p c o H

■...........(iD H aanaH raH  x o j i a a  y p raH H jijiH  Ba jw a n e T a r  u e jm io j io  3a Ba

ii -in >i i ^pTJiaMMH Ty3 6HJiaH co n o jiH M ep H  a p a jiau iM a jia p H  c o p 6uH«CH 

>ti ("iiiiJianFHM  n o jiH M ep jiap  c o p 6uH«CH H 3 o ie p M a jia p H a aH  n a c T p o ig ia

i m im jiu  « n o jiH M cp -n o jiH M e p »  y 3 a p o  T abC H pn K yn p o K  Ky3aTH Jiap

O o fia a jia H H jira H  a a a 6 H e r j i a p :

... ......  ||||IKUI(HH CBOHCTB aijeTaTHblX BOJIOKOH. 0630pHaH HH<J>0pMaUH».
IM III IHHB. M.1975. C.43.
iiin 'iiH  I ,<t>./ / XHMHHecKHe BojioKHo. 1982 N°3. C. 21-23.

iiirii B.M. C M e c K H  n o j i H M e p o B .  M.: X h m h h .  1980. C. 303.
•H'P A A Bjthhob B.C. BbicoKOMOJieKyjiflpHbie coeaHHeHHH. 1978. T. 

OT7-661.

i i i  IO .lA JIA P ll M O JlH O H K A U M flC H  BA 3 K O JIO rH fl 
Ajiiimob A, EoiiMvpoaoBa M , MaxKaMOB K.

' ry.ijjy

i 'h  Kyii/xa (})aH -  TexHHKa TapaKKHfiTH xanan cyptaTJiap  6njiaH 
P  i"'l»MOKaa. fljHeHHHr 5Kyrpo<}>HH -  cnecHii T)’3HJiHiiJH y3rapMOKfla. 

-■hi,-1:1 HHcoujjap TOMOHHjjaH 6Hoc<|>epara KypcaTHjiaeTraH 3apapjiH
' •! I III II a  COJIHIII, H5KTHM0HH TapaK K H C T 6H JiaH  KJ’JiaH  T a 6 H H ii MVXHTHH
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c a m i a 6  k o jih l u h t i y f i r y H J ia u iT H p H i i i ,  h h c o h  s a  T a 6 n a T H H iir  < I 

.n a p H a a  m \  B 0 3 a H a T ra  s p H i u i i u i  M vaM M O JiupH  j i a j i 3 a p 6  G ^ j i h o  k c jim h i  u

H j i m h h  -  T e x n H K  p n n o > K jia H H iiiH H H r to tc o p H  G ocK H lu ia p n ,u ; i  ..... ....

T e x H o jio rH J iJ ia p H H  a p a T u m  B a  y j i a p i i H  G eBO CHTa m u j ia G  H H K u p m iu J  

x a a G H K  3 T H I U  x a M j j a  a T p o (J >  -  M y x H T r a  6 e 3 a p a p  h h k h h u h c h i  u  n 

HpaTHLD \ 0 3 H p r H  KyHHHHT a C O C H H  T a j i a 6 j i a p H H a H  6 H p H  \H C 0 6 j ia iM  III

B y  G o p a a a  p ec H y G jiH K aM H 3 A a  KHM eBHfi T e x H O J io ru K , TyKMM.......

caH o a T  K o p x o H ajiap H  TOMOHHflaH HUiJiaG H H K apH jiaflH ran  i* |( 
M a\cyjroTjiap. acocaH TaGHHfi Ba k h m £ b h h  T o n a n a p H H H r M ex a m ik  
<f)H3HK -  KHMeBHfi x a M a a . rexH O JiorH K  x o c c a  Ba xycycH H T Jiapn  (m 

3K o.iorH K MyxHTra xaM  GorjiHicaHp. AftHHtcca pecnyGjiHKaMH3,iu mum* 

R 'o p x o H a n ap H jia  Hmjia6 MHKapwjiaflHraH wyMJiaaaH, O a p ro n a  kii 
3aBOflH.ua aueTaT TO.najiapHHHHr 6apHa xo cca  Ba x y c y c n m |<  

a x iim jia u ija . y.nap a c o c H n a  xo3HprH KyH T a jia 6n r a  waBoG f>r|nt 
3KojiorH«ra « t ,h h ,  aTpocJ) -  MyxHTra T a i c i i p  3TM aftflH raH  T ypn  i| 
TexHonorHK B a 6 ouiK;a xoccanapHHH axuiHJiaiu. h jim h h  Ba um.1 in* 
acocHH floji3ap6 MyaMMOJiapaan 6 n p n  6} nn6 KejiMOKHa.

Pecny6jiHKaMH3aa H im ia G  M H K a p H jia n n ra H  k h m S b h h  t o j i . i  hi| 

TOJlEinapH y3HHHHT f|)H3HK -  K H M eB H fi, TeXHOJlOTHK Ba 3KC!UiyTllllll«N 
Gyfinna TOJianapra B a y jiap aan  ojiH H aanran MaxcyjioTJiapi .1 * 
T£Lia6jiapra ryjiHK vkhroG 6epMaHAH. LLIyHH raiKHfljiaG J th i ii  *.m 
TOJiaiiapHHH Hiii.'iao HHKapninaa KaTop HwoGnfi x o c ca n ap ra  s r a  6 j)n  nu 
o j i h i u  6H;iaH Gnp KaTopaa. aTpoc}) -  M y x H T ra  6e3apapjiHrHHH Tai.Mim ■ 

AueTaT To.'ia.napn TyKHMaMHJiH-: Ba eHrH/i caHoaT ynyH xcyji.i ■ h 
a m S  3Kanjini h u h  3 i T n 6 o p r a  ojiraH xo/m a, 6y  TOJia acocn in 
MaxcyjioT.iapHH cnqjauiH  6yjiHUiH yMVH, yu i6 y  TOJiaHH 6ai>jH k.im1 
6apTapa<}) s t h l u  MyaMMOCH x,03HprH K y h h h h t  ao jnapG  M acaiiani > 
B y iu a ii k c j i h 6  HHKKaH xoJiaa, acocHfi MaKcaa <J)H3HK M OflH(})HK;iim 'i 

aueTaT TOJiajiapHHH (])H3 HK -  M ex aH H K , cTpyicrypaBHH. 11 «i 
3KcnjiyTauHOh xoccajiapHHH axuiHJiaui Ba aTpoc}) -  MyxHTra KaM 1.11 ■ * 

AueTaT T O Jia jiap H H H  MOiiHtjjHKauHajiam acocaH h k k h  x ii i 

aM ajira ouiHpHJiaaH, sh>hh y jiap  k h m c b h h  Ba (J)H3HK MOjiHcjMKauim 
KHMeBHfi MOfln4>HKauH>i ycyjiH TexHOJiorHK wHxaTHflaH MypaKKaO * 
HSopaT GyjiraHjiHTH v h v h  aMajiHgTra raa6HK khjihu i y liyn 
KHfiHHMHjiHKjiapHH TyrflHpaflH. I l ly  ca6a6,aaH, 6y  ycyjm aH tJ)OH;m 1 
>KHxaTHflaH MyBO(j)HK 3 M a c . Ammo Gy ycyji hjim hh Ba Haaapwll aM

axaM H A T H H H  fiyK O T M afiflH .

< D h 3 h k  M o jiH (j)H K au H flH H H r K y j ia f i j in r H  lu y H i i a n  H G o p aT K ii, v iin  

H iu jia G  H H K a p H iu  K o p x o H a jr a p H f la  TajiG H K  3 t h u i  M yM KHH. 

T e x H G Jio rH K  T H 3 H M ra  5 ’r a p T H p H ii iJ ia p  T a j ia 6  K H JiH H M afian  11 
> K a p a e H jia p  y 3  x o jiH H a  H u u ia f i j jH  B a  y 3  y p i i H f l a  S K O J io r n a r a  K y ra p i  

x h j i  M a H r jia p  M a x c y c  v c K V H a j i a p j a  6 a p r a p a ( j )  sT H Jia f lH , y H f la n  nmiT 

3 a p a p j iH  M o a a a a j i a p H H  a ip o < } ) -  M y x H T ra  a w p a j in G  m h k h l u h  K y 3 a i h jim .iI
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I I W  O N O ID S FR O M  T H E  LEA V ES O F  RUM EX PHMIR1CUS 
J ir li I n  I i i i i  I). S h e rm a to v a1\  S ham ura tov  B ak h tiy a r2, Z H A N G  Y in g -Ju n 1

Key I aboralory o f Phytochemistry and Plant Resources in West China, 
ny Institute o f Botany, Chinese Academy o f Sciences, Kunming 650201, 

China.
utory o f Experiment al-Technology Bioorganic chemistry institute, AS of 

Uzbekistan

I T: The preliminary biological testing o f  the ethyl acetate extract of 
o f Rumex pamiricus showed significant antibacterial activity. Further 

V >l investigation on the leaves o f  Rumex pamiricus led to the identification 
fluvanol, (+) -catechin  (1). and four flavonoid glycosides -  quercetin 3 -0 - 

I'W- ( isoquercitrin, 2), kaempferol 3-0-glucoside astragalin, 3), quercetin 
|« i liiNide ( reynotrin, 4), and quercetin 3 -0 -  P-D-xylopyranosyl- (1—>2)- P-D- 

I 'w .in o s id e  (5). All these isolated compounds 1-5 were obtained from the 
I I'l'inl lor the first time.

i i m  ils: Polygonaceae; Rumex pamiricus, flavanol,flavonoid. antibacterial

-H ilillCTION
I m g  very important in healthcare medicines prepared based on natural 

■Mtotv extracted from medicinal herbs among medicines used for treatm ent o f 
iliseases. they are the main sources o f  raw materials in pharmaceutical 
in production o f  innocent medicines o f  broad spectrum o f  effect. Among 

i»<l> phenol compounds are also, in terms o f  various bioactivities, play a 
•" role in the researches carried out in this sphere. Carrying on these 

Mlkr* in order to extract natural compounds from local herbal raw  materials 
|< ilmiy their bioactivities, we started study o f  polyphenols o f  plant Rumex
K  u \
M i  Kumex pamiricus belongs to family o f  Polygonaceae and there are over 

b i " « <>i' it on the earth. In Uzbekistan there are 16 types o f  which Rumex 
<< .s one o f  the widely spread types. Since ancient times, concoction or tea 

I **i ions parts o f  this herb has been used in folk medicine to treat diarrhea, 
Im. stercoral ulcer, as apetizer, analeptic medicine for lever, heart, as 
pHimihagic, to treat hepatitis, fever and other diseases. In the previous 
| ^ v  polyphenols, flavonoids, anthraquinones and its derivatives have been 

h i  from types o f  this herb. Also, antioxidant properties and activities o f 
kimcts against bacteria have been checked.

I »*.imined chemical content o f  Rumex pamiricus and isolated one flavanol 
h  Ifivonoid glycosides. Preliminary biologically testing o f  ethyl acetate 
►* <lnnved antibacterial activity. These isolated com pounds were not obtained 
lfc<« nlnnt before.
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CTAOH JIOKO K T O R C H H JIA P H H III i r  T H M O U H T  W'/K VIII' * 
XA A M I l H H I i r  KOIIJKAPIL1HII! iiFA TAT>CI I I'll

H.P. M e jia H O B a 1, A.A. AGajKapiiMOB2 
‘t la u M  V. : H a u M T il

M n K p o o p ran M 3 M Jia p iin  3 a p a p j ia m  a n  o aaM  G kh x a itB o ii • 
K y p c a T a a n ra i i  noT O Jion iK  T a tc H p n .  y / ia p im  o p ra n H 3 M ra  o kcm .i n tv  

o k c h j i  T a6 iiaTJiH t o k c h h  a /K p aT n o  H H K apiiuiH  6HjraH G e j i r iu ia n a m i  n 

o x n p j ia p i i f l a n o K  S ta p h i lo c c o u s  a u r e u s  cyT  3m h 3\ -B H H Jiapra KneKUim • * 
juuiH ijiaH H LU  w apafiH H  6om .naiiH U iH  a H m y ia n r a n .  C raijjH jioK okK  i 

HHHfla a-TOKCHii y p r a im m  v h v h  KH3HKap;m  o 6i . c k t  X H C o5.ian;i in 

t o k c h h  T y p /m  TyKHMa Ba x y > K aftp an ap  ( ^ .h k u h s i c h h h  6 y 3 H iu  opK a m t 1 
HH(j)eKUHHCHJia noTO.norHK >K apaeH jiap  6ouiJiaHHUiH,zia MyxHM p m  \ i 
M OflflaHHHr xy v K aiip a  (JiyHKHHscHHH 6 y 3 H iiiH ra  o j ih 6 K e jiy b h h  om ii i 

yH H H r rCMO.THTHK XyCyCHSTHflHp. X o3H prM  K yH iia G a t3 H  flOpH- I l| 

reMOHHTHK x y c y c H S T ra  3KaHJiHTH h jim h h  h iu i ih h i  f l0 J i3 a p 6 .in im im  

Y u io y  M aB 3y/ia  >Kyna K yn raz iK H K o r.ia p  yTKa3HjiHLUHra K apaM ac;i;m  u« 
n o c r j i h t h k  c T a a n s ic H . x y w a i ip a  xaA M  6o iu K a p n jiH in H  M exaHH3M n \ u  

K O Jiran .

B h3  T a>K pH 6a!iapnM H 3na x ^ jK a n p a  xa>KM G ou iK apH jiH iim  ■ 
CTa(J)H.noKOKK TOKCHHJiapH TaijCHpHHH y p i  a iiaH K . B y n H H r y ‘i> n 

j iH H H a c u ra  M aH cy6 o k  K a jiaM y m g aH  a>KpaTH6 o .a n n ra H  th m o u h ; i  + i*

(JjoM fla.iaH aHK . T a>K pH 6anapH M H 3H H nr aacTJiaGKH 6ocK HH H ,aa ...............
x y a c a f lp a j ia p H H u r  uihluh luh  Ba y jiap H H H r KMCKapnui jK aD aeH jianm m  

JKapa5na^ x j'*a .“ipa aacT.ia6KH xo.'iarHia HHcGaTaH 75% rana Kaiii.m
T a> K pnoafiapnM H 3H H H r KCHHiirn KHCMHZia x y a c a i ip a  xa>KM (huh 

CTai})!I.10K0KK TOKCHHJiapH TaiCH pH H H  y p ra ilf lH K  V llio y  MO.i I i 
x y v K a iip a m a p n ra  15 MHHyT aaB O M R na T ai> cnp  3n H p H J ij jH . O jih ii ih i i

CT04)HJ10T0KCH1IHH THMOUHT \\')K aH paCH H H  \3>KM 60UIKapHJlMlimilll 

H H c6aT aH  oniH piaH JiH T H H H  K ypcaT flH . By s e a  an ao H eT Jiap jm  
(fiHKpjiapHH T acflH icnafiaH , ht>hh c t3 ( J ) h j io to k c h h  K a n aJ io 4>opjinK 

I l ly  caGaGjin y xy>KaHpa xa*M  SouJKapHJiHiiin cHCTeMacnra Tai>cn|i 1 11

3 y a > O B » H  ^C H M JIH K JIA P H  T A PR M B H H II VPI VIII1 
III .I lH O H T O B a , X .I  a im o p o B

V cH M JiH K Jiap TapKH6H fla ynpoB H H  (JieHOJi 6H pH K M ajiap, o . h w i 

6HOJiorHK (J)a0JiJiH rn  6HJiaH x .aM aa caH o aT  m hi e c n a a  m > xhm  .h # >  
Y c h m jih k  T a p K iitH iia H  ajKapTHO ojiH H raH  (J)eHOJi OHpHKM anap un 

o i u j io b h h  M O im ajiap  a c o c n a a  K y n jia6 M O im ajiap  H uuiaG  HHKapHJii.iii 

K eH r K yju iaH H JiM O M a m y  GH.iaH G n p ra j in ic a a  o u i j io b h h  m o a iiu  i i|.it 
HCT^tMOJiHHCH TepH  o u i j ia u i  caH oaT H  xH C oSjiaH aiiH . I l l y  »uW < 
K a p a n ra n .u a  ycH M JinK JiapaaH  o u i j io b h h  M o a n a jia p  asKpaTH6 o jih iii < 
o u m p H iu  x o 3 H p r n  K v i u a r n  j j o j o a p o  M yaM M O JiapaaH  6h p h a h |v  I 

TaT yM , 3 y 4 ) o 6 n a  ycHMJiHK.napH,gaH o u i j io b h h  M o a a a j ia p  a w p a r n .  
x a K H fla rn  M atJ ivM O T Jiap  a a a 6n e T J ia p a a H  M atJiyM  [1 - 4 ] .
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CnpoK  xom  a in e iiH  eT ap .iH  f la p a w a f la  3M ac:iH rH  .\aM jia  o iujiobhh  MO/u?a- 
KpaiHO o j ih u i  v h v m h  n acT jin iH  i  ■ (|ia iijin  hhth xom  a m e  M anoa.iapm iH  

Mim \aM jia  a>KpaTH6 o .ih iu  vHyMHHH o u in p H u i a o j u a p o  M acajiaJiapflaH  

■ |j  Mjim hR H3JiaHHimiapHMH3 3y<j)o6Ha cy ra a M a a o m jia p n r a  M aH cy6  
Mii' lapiiH ypraH H Ujra SaFHUiJianran oyjin G , 6 y  T ypicymjih ycHMjiHKjiapHHHr 

H m  na octkh KHCMjrapwaa w y ^ a  Kyn M HKflopfla 6HojiorHK 4>aoji M Oim anap 

VjiapHHHr 6 a p rH , iiohch  Ba HJiflH3JiapHfla 0 .1 8 - 0 .1 9  %  r a n a  K aynyK. 8 -1 6  

(i 52  %  (|)jiaB0H0Hfl, 1 .65  % KyMapHH/iap, 1 0 -1 3  %  o iujio bh h  M ozw ajiap , 
|  41 "o a jiK 0 Ji0 H n .iap , BHTaMHH C , c re p e o H f l  Ba T ep n en oH fljiap  xaM fla  3(j)np  

i (top . Y p y r  TapK n6M fla 2 8 -3 3 %  r a n a  e r  6> /iaflH . E a p r ,  non  Ba hjihh3 

te l'in im ir  cyTCHMOH uiH pacH TapKHGwfla 6 .3 8 -9 .7 7 %  Ba 1 1 .5 -1 6 .9  %  CMOJia,

......  M icjioT&nap, ajiKOHfl/iap 1.2%  KaynyK stjiwp M ofijiapn 6 o p  [5 ] ,
H i m iiKyproH TyMaH y u r o p T o r  3iaKJiapH aT potjinaa 3yc|)o6HH ycHMjiHK- 

-«ii u .'u i6h6t M auiyM OTJiapHra acocJiaH raH  x o jif la  n0JiH(|)eH0JUiap. (Ji.iaHo- 
1 | i  na laH H iuiapaaH  a>tcpaTH6 o jih u i 6yH H lia  h jim h h  H3JiaHHumap o jih o

i i i  A * p a T H 6  oniiH raH  M oaaajiap  k o fo 3 j ih  xp0M0T0rpa(})HH opKajiH R f 

hi x /ia6n eT  M aiayM OTJiapHra c o j ih u ith p h j ih h .  X,03H prn x y n j ia  axcpaTHfi 
1|m kinjiflajiapHH HfleHTH<|)HKaiiHH k h jih u i HiujiapH aM ajira ouiHpujiM OKfla.

<t>OHflajianraH aflaGneTJiap.
VuMiKoiioBa H .r . MaBJiHHOB C.M . A 6 flyjuiaeB III.B .Phenolic com pounds 

Higas L.// Chemistry o f  Natural Com pounds, -2000, V 36 ? JvTp 16 -

i nDKOHOBa H .r . MaBJismoB C.M. OeHOJitHbie coeflHHeHHH O enothe- 
I MaTepHajibi pecny6 jiHKaHCKOH nayHno- npaKTHHecKOH KoncJjcpen .
I MKpHOBa H.F, MaBJiHHOB C.M, flO JIHM O B ,ZJ.H .O eH O JIbH H C  CO eflH H eH H fl 

: iii Ihymifolia./Lee S., Tanaka T., N onaka G., N ishioka 1.// Phyto- 
IW 0,-V.29,-29- N 11,-P 3625-3625 

S ' l  iii/KOMOBa H T . MaBJiHHOB C.M. A6flvjuiaeB LLI.B JCojiopMeTpHK ycyji 
i|n.-iioji Mozwajiap MHKflopHHH aHHKJiaiu .// Y36. K h m c  a c y p n a j iH  -  2001 

»i« ii.m.ie pecypcb CCCP U,BCTKOBbie pacTeHHH , h x  XHMHHecKHfi cocTaB , 
mu. J I . : -H a y K a -  1986 . - T i l . - 218 c

in  VNG’IC H  S IN IF  O ’Q U V C H IL A R ID A  E K O L O G IK  TA R B IY A  
l i us h la n g’ich t a ’lim o ’qituvchisi S herm atova  M ahfuza.

II I va STIyo 'nalishi, 203- gunix lalabasi S. Mamadaliyeva

islun Respublikasi Prezidenti I.A.Karimov: “M en Abdulla Avloniyning  
4 ■ /  uchun yo hayot-yo mamot, yo  najot-yo haiokat, yo  saodat-yo falokat 

■Icgan fikrini ko'p mushohada qilaman. Buyuk ma'rifatparvaming bu 
*<i lini. boshida m illatim iz uchun qanchalar muhim va dolzarb bo'lgan  

<lini kunda biz uchun ham shunchalik, balki undan ham ko'ra muhim va  
■H'” ilrgunida, jam iyat taraqqiyoti uchun m illiy tarbiyaning va  shu bilan 
>*•< ■ Inlogik tarbiyaning katta ahamiyatga ega ekanligini ta'kidlagan edi.

■ •i ,i utamasi fanga birinchi marta 1866-yil nem isi biologi Ernest Gekkel 
i I knlogiva “ so ’zi (yunoncha oykos -  uy, yashash joy i, maskan, logos -  

'*»w>imimga ko’ra, ”uy haqidagi, o ’zining yashash joy i haqidagi fan“ degan
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m a’noni anglatadi. Pedagoglar oldida’’tabiatni muhofaza etisli 
boyliklaridan oqilona foydalanish"' kabi buyuk va oliyjanob v:i/il.il 
Shundav ekan, yosh avlodga ekalogik tarbiya berishni avvalunilaj 
bog’chadan va boshlang’ich sin f o ’quvchilaridan boshlash lozim. !>■ 
bilan tanishishni va umumiy qilib olganda ekologik tarbiyani oiladii ' 
bog’chada tarbiyachisidan, maktabda esa uztozidan. jam oatdan oladi 

Boshlangich sin f o ’quvchilarida ekologik tarbiya 1-2 sinflarda ' ^ 
olam ”, 2-3 sinflarda " Tabiatshunoslik” darslari orqali berib l>mi 
A .G .G rigoryansning “Atrollm izdagi olam ” darsligida “M en v,i 
olam ”,”Bizning maktab", va boshqa m avzular orqali birinchi ma-.li, 
kuzatish , ekskursiya, savr, uchrashuvlar vositasida a tro f olam l» 
boshlaydilar. U lar hali o ’qish va yozishni bilmasliklari tufayli atrof ul.ii 
uchun topshiriqni o ’qituvchidan o g ’zaki shaklda oladilar. “Atrofimi 
kitobidagi topshiriqlarni ham birinchi sin f o ’quvchilari o ’qituvcln - 
kuzatish jarayoni orqali bajaradilar. 2-sin f P.Gulomov, Sh.M> 
“A trofim izdagi olam " darsligidagi “Atrofimizdagi olamni 
“O ’lkam izda kuz’Y ’O na zam inim iz’Y’OUkamizda qish”,”Sog' I.m it 
aql'V ’OMkamizda bahor” kabi bo’limlar va mavzular orqali :<'• 
tanishib, jon li v a jo n s iz  tabiat haqida m a’lumot oladilar.

T abiatshunoslikni alohida predm et sifatida o ’qitish 3- sintd.m 
A kbar B ahrm ovning 3-sin f “Tabiatshunoslik” darsligi boshlann'ii Ii 
ekologik tarb iya beiishda asosiy o ’rin egallaydi. O ’quv m ateriali 
va havo’V ’Foydali qazilm alar”,’’T uproq” , “O'simliklar dunymi 
drnyosi”, ’T ab ia t va inson salomatligi”, ’’Tabiat va inson” kabi 
mavzularni birlashtirilgan. Tabiatshunoslik bo'yicha dastur kichik yml 
o ’quvchilariga faqat jonajon tabiat go ’zalligi va boyliklarinigm.i 
barcha xalq lar bilan qardoshlarcha ham korlikda rivojlanayotu m 
m izning tabiatini ko 'rsatishga ham im kon beradi.

A kbar B ahrom ovning 4-sin f ‘‘Tabiatshunoslik” darsliyi 
sinflarda alohida o ’quv predmeti sifatida 4- sinfda ham  davom  • 
m ateria li “Y er-Q uyosh  sistem asidag i sayyora” , “Yer yuzi UiM-t' 
xilligi”, “V atanim iz bo’ylab sayohat” kabi bo’lim va mavzulardiin i 
bo ’lib, bunda o ’quvchilar olam , tabiat haqida kengroq m a’lumotg.i 
“Yer - Q uyosh sistemasidagi sayyora” bo’limi orqali o ’quvchilai yli 
k ichrav tirilgan  shakli ekanligi, 0> Yerning y o ’ldoshi, YerninD 
bilan tun, issiqlik  va yorug’likning Yerda taqsimlanishi. i 
yo 'ldosh lari va raketalar haqidagi dastlabki bilimlarga ega bo’lishadi 1 
bajarish jarayon ida  yarim  sharlar xaritasi, globus bilan ishlasli, n 
darvo m avjudligi, bizning davlatim iz - O ’zbekiston Yer shin mi 
jo y lash g an , n im a uchun oy yerning yo’ldoshi deb atalishi, qayil 
bilan yerdan farq qilishi, quyosh va uning yerdagi hayot uchun iilim. 
tunning ham da yil fasllarining hosil bo’lishi kabi savollarga ja> • ■ 
bajarishlari lozim. “Y er yuzi tabiatining xilm a-xilligi” boMimidnni 
orqali xarita, m asshtab, daryolar, kanallar, ko’llar, o ’rmon, elm'I 
adirlar, yer osti boyliklari bilan tanishadilar va ularni asrab avm I 
dilar. “V atanim iz bo’ylab sayohat” bo’limi va mavzulari orqiili 4
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Iil/ning o 'n  ikki viloyati tabiatining xilma-xilligi to’g 'risidagi asosiy 
iimollar bilan tanishib, uning tabiati, xaritasi, aholisini o ’rganadilar.

Inbiat muhofazasi to’g'risida g 'am xo 'rlik  bolalarda vatanparvarlik hissini 
luiilirishda. inson va tabiat o’rtasida oqilona o 'zaro munosabat o ’matishda va 

ik tarbivada g ’oyat katta aham iyat kasb etadi 
Yiirlboshimizning “Tabiatga qo 'pol va takabburlarcha munosabatda bo’lishga 
i|n'yib bo'lm avdi. B iz bu borada achchiq tajribaga egamiz. Bunday 
►il'utni tabiat kechirm aydi”- degan so 'zlari ayni haqiqat. Shunday ekan 

it yomon munosabatda bo’lish salbiy oqibatlarga olib kelishini his qilgan
i Lnlogik ta 'lim  va tarbiyani birgalikda olib borish maqsadga muvofiqdir. 
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II U I . 'I A P  A J I l . r O ® J I O P A C M H M M r  A H P H M  K ?  P C A T K J I H J I A P I I

[U.To>Kii6oeB*, K.AcKapoB**
VI ,i \uihs(3h daejiamyHuaepcumemu, **<t>ap?ona daenam ym ieepcum em u

IVi iiy6jiH K aM H 3iiarH  K a n a ju iap iiH H r xca.MH y 3 y u ;m r H  6w p  H en a  m h h i  

m u o u j h 6 KeTraH  6y j i c a a a  y j i a p u a  p H B o w jia H a e rra ii  a jib ro< |> ;iopa  

M uwiyM O Tjiap KaM. H jim h h  a a a 6 H e r j i a p a a r H  M atJ iyM O T Jiap ra  K ypa  
m ui h a jib ro (J)JiopaH H H r T y p jiapH  K V H H uarH na Ta>yiHji k h j ih h / ih .

I h mophyta PyjiHMHra MaHcy6 TaKCOHiiapHHHr c o h h  MyaJuiHtjiJiap y p ra H ra H  
‘i in HcaMH an b ro (J)-n o p a  6yfiHHa ypxana 3 2 ,0 %  h h  TauiKH.il 3 ia f lH . K a r r a  

n.1 11 Ih m o jih h  O a p r o H a  K aH aju iapH .ua 6y KypcaTKHH 5 2 ,3 8  Ba 5 1 ,6 7 %  a aH  
' iro n  a BOflHHCHaarH >KaMH Kanajr;rapna KaMpoK 3 7 ,4 3 % , TypKHCTOH 

1 6 ,3 6 %  aaH H6opaT. )Kany6HH O a p ro iia  Ba T o u i k c h t  BoxacnaarH 
jih 2 5 ,9 3  Ba 2 3 ,4 2 % .  By y p ra n a  KypcaTKHHaaH n a c x .  Y36eKHCT0HHHHr 
■i ii KaHaJiJiap a .n b roc()/iopacH fla  Cyanophyta TaKcoHjiapn c o h h h h h t  

mh c y B y r .ia p H H H r T y p /ra p  coHHflan 1/5  KHCMH^aH ( 1 9 ,6 % )  H6opaT. By 
^ i 'i i  i k rpcaTK H w aaH  12,6 r a  KaM.

''<u/ophyta 6yjiH M H ra M aH cy6 raK C O H /iapuH H r c o h h  y p T a n a  

mi (lom K ajrapH flaH  ioK ;opn 4 1 ,3 8 % .  E y ita a H  \ o j i a r  a j ib ro < J)jio p aa a

.........m u  c o h h  y p ra H H jira H  K ^ n jia6 cyB  x ,aB 3ajiapH ra  xocjiH rH H H

n|i..noB (1 9 6 5 ) ,  A .3 .3 p r a i n e B  ( 1 9 7 4 ) ,  X.A.iHMHCOHOBa ( 2 0 0 7 )  Kafifl
■ 1 > K o p n a a rn  KypcaTKHH 5 6 ,3 1 %  T o u i k c h t  " o x a c H a a rH  KaHaJiJiapHHHr 

h u h  T aK coH JiapH fla aH H K /ianraH . Y36eKHCT0HHHHr »caH y6H ,aarH  
W m  i.y  KypcaTKHH 5 1 ,3 5 %  r a  TeHr. T y p K H c ro H  K a H a jw a a  4 7 ,7 3 % ,  

im .iiiticH A arH  xcaMH K a n a ju ia p a a  4 1 ,3 4 % .  Y p T a n a  K ypcaTK HH flan
• i"  1 K% M n p 3a n y jm a rH , 3 4 ,0 9 %  B a x m  Ba 3 3 ,3 3 %  )K aH y6HH O a p r o i i a
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KaH.a__iv u a  K iif ia  S T iijiraH . IIJm m o .th R  O a p r o n a  Ba K a r r a  O a p i o n a  k m. 

paB H iiifla  2 0 ,0  Ba 1 9 .0 % .
Euglenophyta  G y .iu M iira  M an cv G  ra K c o n .'ia p  pctJtHji c v b  \m » 

VMpaiuHHH a a b r o j i o r a a p  K ariji S T raH .'iap . K a n a .n .ia p  xaM  o y i ia a n  n 
Euglenophyta  Gy.iHM H TaKCOHJiapw x,03npM a a .T bro tJ> aopacn  yp i iii 
K a H a a a a  a H H K jia n ra ii .  y .n a p  » aM H  a a b r o < j)a o p a a a  V p ra n a  K yp. it. 
M K p 3 aH y .n aa rK  K a H a a a a p a a  5 .1 4 %  h h  TauiKHJi s r a a n .  K.ojh 
y jiap H H H r c o H H a a r n  (J)oh3 K ypcaT K H H aap A M y a a p c H H H r k \H "  

K a n a a a a p a a  2 ,9 4 % ,  y36eK H C T 0H H H H r >Kaiiy6v u a rH  Kanaaaapaa I 
M v iia a  2,6% r a  T eH r.

C hlorophyta  G yjiH M H ia M aHCv6 T a K ix w a ap H H iir  y p T a n a  c|mn 1 
2 1 ,5 5 % .  C hlorophyta  TaKCO H jrapH  )K aH y6H H  O a p r o n a  kmmh 

a jib ro (} )jio p a H H H r 4 0 .7 4 %  a a H  HGopaT GyiraH xoaaa. K an.i 
U JH M oaH fi < t> ap roH a K a iia a a a p H a a  2 8 ,5 7 %  Ba 2 8 ,3 3 % .  I m m  

tc a n a a a a p n  Ba B a x u i a a  T aK co n aap H H H r (}>oh3 K y p caT K im aap H  y  i|>"
Ba 2 5 .0 % .  E y H a a f i  ^ 3 a p o  HKHHaHK c U a p ro n a  B o aH H C H aara  k a n a j i  i.ipn 

M n p 3 a H y a a a r H  ( 2 1 , 0 3 % )  Ba K a r r a  H y fi ( 2 2 ,0 8 % )  K a H a a a a p u  » 
K ypcaTK H li a a p  x a M H  11 K a n a j i a a p a a r n  Chlorophyta  TaKCOHjia|m n 

( j io n 3 n ra  a e « p a H  m o c  tc e a a a H . C hlorophyta  T a K c o n a a p n  TypK H CTim  in 
1 5 .9 1 % .

Charaphyta 6y jin M ;iH w n r TaKCOHaapH peo(})H a x y c y c n t i i  111 
K a H a jra a p a a rH  3 K o a o iH K  x o a a T  y a a p H H H r  T ypaapH H H  x n a M a -x n  i i i i i  

6e p M a K a n . I l l y n a a f t  G y .ic a a a  M y aaaH cJtaap  y 36eKHCT0 HHHin 

i c a n a a a a p a a  4  T y p . M n p 3 a li y a a a  Ba T ouiK eH T  B o x a c H a a  3 TypHH a im ► 1
K c .n T n p n .T ra n  M ai.jiyM O T Jiap  uiyH H  K y p caT aan K H , p e cn )< m  

o o u iK a  cyB  \ a B 3a j1a p n a a r 11 K a6 n  K a H a n a a p H H iir a jib fo c J i.io p a c H jia  < 1 
Bacillariophyta  G y jiH M jia p u ra  M aiicyG  T a K c o n jia p iiH H r T a aK tu  • 
K a H a a a a p a a  m o c  paB H L iiaa  4 8  Ba 3 8  T a K c o H a a p a a n  n G o p aT . A jii .u  

xcaxiH T a K C O H aap iiH iir  c o h h  11 K a H a jia a  ypTaM a 11 6  T y p n t i mu 
T o u iK e H T  B o x acH  K a n a j i a a p w a a  2 1 4  T y p  aH H K jiaH ran . O a p F o n a  m in i  

A M y a a p c H H H r  k v h h  K H C M naarH  ic a n a j ia a p a a  1 7 0  T y p  c j b ^ t h  y ip .u  

Sw aaH  y 36eK H C T O H iiH H r yK anyG naarH  K aH a jia a p  KeiiHHTH ^ p n n  i t  
K aH arm a a / ib r o iJ tJ io p a a a r H  T y p a a p  c o h h  KaM. B y  K vpcaT K H M aapim  . 1 1 
y p r a H H a r a i i  c y B  O M S o p a a p w r a  K H e c a a i i r a n a a  K a M  y p r a H H a ra iu i i i  

T a a K H K O T a a p  a e a p j iH  y T K a 3H .T M a raH am 'H  G iia a H  H so x j ia H a a H .

F V 3A  I E H E T H K  K O JlJlE K U ,IIflC H  J lH H H JiJlA P H IIIIII 
E E K K P O C C  -  A V P A rA H JIA P H U A  T O JIA  H H K H U IH M II > l'(

^ . K o m h j i o b

HaMOHzaH daenam ym m epcum em u

r ia x T a  y c H M j iH r H H H H r  a c o c H fl B a  3H i K H M M a T 6 a \ j  M a x c y a o n ' 1 
T oaa x o c H J iH H H i ir  s h t  a c o c H H  G e a ra a o B H H  ({taKTopaapaaH (>ii|m 

M H K H U iH H H H r K y p c a T K H H H .  l i l y H H H r  y H y H  r y s a  x o c H a a o p a H i i i i i i n  

K O M n o H C H T a a p H  6 y j i r a n  TOJia m h k h u ih  6 e a i« C H H H H r  K H M M a n m  

6 y a r a H  r y 3a  r e H e T H K  K o a a e K U H a c H  j iH H H a a a p H a a  B a  y a a p H H  * ia ....
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i v | ) j i h  a B .io a  a y p a r a li . ia p n a a  HpcHfiaaiiHLUHHH ypraHHiu Ba3ncjiacn 
n'l' IIIynHHr vhvh FjJja rcHeTHK KOJT.ncKiiHacH jiHHHSnapHHHHr ay p a ra .
ii h i. aiinHRca, 6cKKpocc- a y p aran aap H aa  Tona hhkhiuh oearHCHHHur 

■ iiiiii Ba HaMceH ' yjihiuhhh y'Pral,HLI1 Sy^H na raaKHKor ojih6
M»lll I.

II I.I 'IIIKHUIHHHHI HpCHHJiaHHIUHHH J 'praH H U I yHVH GoiUiiaHFHH M aTepHa.1

V ificKHCTOH M h ^ jthR Y iiH B epcH T eT H aa a K aa . >K.A, M y c a e B  p a x .6 a p - 
•I'.im.iraii ry3aHHHr G.hirsutam. L Tvpiira MaHcy6 reHeTHK KoaaeKUHH 
l l ►HpyBHH HHTHT Ba KyCarH  HHpHK, TOJia HHaeKCrl Ba HHKHIUH KDKOpH,

lym iK  TyK .nanH iiijih  6y i r a H  J I - 6 0 8  x a \ i a a  J l - 6 2 0  a H H H a a ap n a a H  
i n  in  a  -  o n a  ( |)opM ajiapH  cn (} )aT n aa  (jjo iifla .ianH .naH . 

in iu iii HaTH>Kajiap CT3THCTHK w n x a T a a n  TaxjiH .'i k h .™ h h 6, Y pT ana  

B l  KHtiM ar ( X ) ,  y p T a n a  apH(})MeTHK xaTOHHK (m )  x a M a a  B apnauH H  
(v) aiiHftnaH.iH.

fc»iKiiK0TaapHMH3HHHr acocH fi M aK caan FV3a aHHHaaapHHH G eKKpocc- 
iiipiuia Ba h k k h h h h  a B .io a  ayparaK Jiap H aa Toaa h h k h iu h h h h f  HpcHH- 

•m ypraH H u uaH  H 6opaT 6 y j in 6 ,  ojiHHraH HaTH/Kaaap acaaB aaaa  
wi mi.

fbu i h h khiuh  6yiiH H a J I -6 0 8  Ba J I -6 2 0  aHHHH.iap K0M 6H H aqK flcnaa  

n i'i D T a-oH anapaa, h ih h  J I -6 0 8  aHHHHCHHHHr T oaa  h h k h iu h  3 6 .6 %  Ba J l- 
iiiHHr T o a a  hhkhllih 3 5 .4 %  TeHr 6 y a r a H , CTaHaapT o fh u i 3 5 4 ,  2 .4 8  ra  

IMiiiiiuiaa, ^3rapyBMaHaHK K03(|)c|)HUHeHTH 9 .6 7 %  Ba 7 .0 1 %  r a  MyBocjjHK 
mu 6j?aaH.

kN|ni ii'iii F i  a B a o a n a a  y p T a n a  T o a a  h h k h l i i h  3 7 . 3 %  6 y . iH 6 ,  h p  

' i i j i i i k  K ypcaTK H H H  s e a  2 .1 2  h h ,  C T a H a a p r  o f h i h  2 .4 1  6 y .n n 6 ,  

in 11.1H K K O ‘(j)(j)HUHeHTH 6 . 4 6 %  HH T a iU K H a K H a aH .

U ► iiHMH F 2 J I -6 0 8  x  J l -6 2 0  aBJioa a y p a r a k j ia p n a a  3 c a  yp T an a  T o a a  h h k h iu h  

in. i aHaapT o f h u i  2 .5 1  6 v j ih 6 , BapnauHH K03<})(})HUHeHTH 6 .4 3 %  hh  
mi law.

jHiOK jiHHHacH 6 n aaH  oJfaraH F B (J I -6 0 8  x  6 2 0 )  x  JT- 6 0 8  6eK K p occ- 

iii|n iaa  T o a a  h h k h l u h  4 3 .3 %  h h , xaM aa  h k k h h h h  J I -6 2 0  aHHHJicH 6HaaH  

I n (J I-6 0 8  x  6 2 0 )  x  JI- 6 2 0  o e K K p o c c - a y p a r a f i a a p i . f l a  T oaa  h h k h i u h  3 9 .7 %  

ipr o f h u i  2 .2 2 ,  2 .6 0  MyBO(j)HK paB H m aa 6ynu6  BapHaqHH 
' i i 'i i i 'H  6 .1 5 %  Ba 5 .6 0 %  h h  TauiKHa KHaaH.

EeKKpoc c  a y p a ra H a a p H H H iir  K ypcaTK H na a p n ______
l l lH H U /i ap Tona h h k h u i hp

36.6 3,54 9,67
35.4 2,48 7,01

i 1.20 
« CO

37.3 2,41 6,46 2.12
39.7 2,51 6,34
43.3 2,60 6,15
39.7 2,22 5,60

■'ca KHan6 aH Tranaa JI-608 Ba JI-620 aHHHjmap KOM6HiiaiiH5icHaa F] 
ni roaa  h h k h iu h  6 e a r n c H  h h c o o h h  y T a  aoMHHairniHK THirnaa 
.in mi, h t»hh  S h p h h h h  aB aoa a y p a r a i i a a p H a a  i i o 3 h th b  reTepo3HC K)3ara
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K en raH . M k k h h h h  F : a B .io fl Ba FB 6e K K p o c e -,a y p a ra tt;ia p H fla  m  i

oom .iaH rH M  (J jo p v ia jiap aaH  W KopH o y .i ra H  y p i a n a  KypcaTKHHHH n a \ i .......^
3 c a  TOJia h h k h i u h  6eJirncM  6yHHMa T p a H c rp e c c H b  y 3 ra p v B 'i ;u i  |4  
o y -iran H fla H  a a j io j ia T  G e p a a n

< t> o iiz ia .riaH ii.iraH  a a a S i i e T j i a p :
1. A m y p 6 eKOB X ..  MyKHMOB 3 . T y v ian .ia m T M p H .T ran  r y 3 a  ii.m 

v p y rjia p H H H H r x a p  x h j i  S y rH H jia p H fla  reiieT H K  eH (|ia iH H H  y p raH H U i: i \  

ce .ieK U H acH . y p y m H .iH iH  B a 6 eaaH H jiH K  M a c a n a jia p H  T y m a M H . -T o tu K e m  ! ■

2. A63aiOB M.O. Gossypium hirsutum L Fy 0afla ien.iapHHHi y 
y36eKHCTOH P.O.A. OaH HampHtTH. TomKeHT 2010

3. TyflMHeB X.IO., \flpH M  ry 3 a  hbbh  Ba TH 3M aiapH fla MopeJiooHiuioi m • ■ 
6e.ii HJiapHHHHr HpcHHJiaHHiuH. YsPOA TeHeiHKa Ba Y3EH. “1 y unit 
xn.iMa-xHJ7.inrH reno(j)oiuH-(j)ynaaMenTaJi Ba aMajiHH raaKHKOTJiap i 
2010 ii. 126-128 6eT

y^ K :633 .511.631.52+575.127
C R Y S T A L  S T R U C T U R E  O F  4-(2-DIETM Y LAM INO )A CK  I M - I  

T E T R A H Y D R O P Y R R O L O I2 , l -B |Q U IN A Z O L IN E -9 ( l l l l  M

A knial  T o jiboev3, B irger  D ittr ich^ , Z a r i f  S a m a r m '

(l Department o f Physics, Namangan State University, Uychi Street 11 
Namangan, Uzbekistan, ^ Institut Jur Anorganische Chemie tki I

Gottingen, Tammannstr. 4, D-37077 Gottingen, Germany, and1 0  
Chemistry, Samarkand State University, University bulvar, 15 

140104, Uzbekistan 
E-mail: a toiiboevicv.vahoo.com

D erivatives o f  2,3,3a,4-tetrahydropyrrolo[2,l-b]quinazolim - ' in  
found to have diuretic, analgesic, antihistam ine, anti-inflam m atori. x  
anesthetic, cholagogic  and m uscle relaxant activity. Several o f  H» **  

also found use in agriculture [K oizhevnikov et al., 1981; Shells #i 
Okumura et al., 1968; Yabuuti et al., 1975; Barakaat et a l . I'<•'») 
[Sam arov et al., 2008] reported on the reactions o f  quinazoline ulk 
derivatives w ith electrophilic reagents, and the crystal strm imH 
derivatives o f  quinazolin-4-ones.

The m olecular structure o f  title com pound contains benzene mi 
and pyrrolidine ring (see  Schem e).

The asym m etric unit o f  the title com pound, C J7 H 2 3 N 3 O 2 . .....

m olecu les o f  w hich one o f  them is disordered the five-m i-m l.
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H c n c  groups: C(29A), C(30A) and C(29B), C(30B) (Fig. 1). Weak 
molecular C-H .O hydrogen bonds exist between the molecules.

r i-

a b
I. The molecular structure o f the title compound, showing the atom numbering 
I he asymmetric unit includes n v o  molecules which one o f them is disordered in 

n mbcr ring. On the right the model with splitting of oxygen atom to 022A and 
ihi The displacement ellipsoid are drawn at the 50 % probability level.
Iin1 conformation o f  the 1,2,3,4-tetrahydropyrimidine ring allows 

m.onal flexibility. The five-member ring o f  one molecule has envelope 
; million whereas the disordered molecule is in twist conformation. The 

» density distribution in the molecules was predicted using the Invariom 
|l)ittrich et al., 2013], A residual electron density indicates that 

lie atomic motion is present. A refinem ent using the Gram-Charlier 
is compared to a disorder model with split sites. The proximity o f  a 

uni group next to the sites o f  anharm onic motion provides an explanation 
monicity occurs in the structure, 

monic atomic motion has been subject to continued outbursts o f  
I in solid state research throughout the last decades. Several recent studies 
i|imkt.d renewed interest [Meindl et al., 2010; Herbst-Irm er et al., 2013], 

ftom the availability o f  new diagnostic tools that have made it easier to 
ilic effect from analysis o f  the residual electron density [Meindl et al., 

Moreover, visualization o f  the residual electron density map by fast Fourier 
i implemented in the programs Shelxle [Hubschle et al., 2011] and

I hubschle et al., 2008] likewise give indication on the presence o f 
mli' utomic motion.

At Ilic site o f  preliminary least-square refinem ent o f  the occupancies o f  split 
nu .ie atoms with Shelxl [ Sheldrick, 2008] indicates the occupation is 

■■■ iii-ly 0.70 and 0.30.
.juent invariom refinem ent o f  the structure take into account the

4 mill lone pairs aspherical eiectron density features that rem ained after 
I '  M refinement. This allowed us to concentrate in the rem aining features

I  •(■Itial I'D , which reveals anharm onic thermal motions o f  0 2 2  and C22 o f

molecule. Characterization features o f  the residual density 0.2 e A"^ 
hi ordered. To exclude that a disordered model can take the features into 

P  i'Vii model a compared. One model uses the Gram-Charlie expansion, the 
p h *  model split sites (Fig. 2 b).
V "  models lead to different values o f  bond lengths. W hile the C = 0  bond 

ill-. luwe into account already residual denstiy features o f  the w ith split 
«• ii Im ilm ent atom C22 is conjugated in system N-C-N and bond lengths
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for both models have sim ilar values, but the bond length in k 
0 (2 2 ) o r C (32)-0(22A ), C (32)-0(22B ) has a different values I i 
electron density distribution o f  title com pound was evaluated ir  
database. (Dittrich et at, 2013) (Fig.3). This information from 
could provide to derive various properties like the dipole moment 
potential.

V s r t  . - r V

'I
Figure 2. ResiduaI density isosurfaces (a-anharmonic model, b-.s/ilii 
to the carbon atom C(22) and oxygen atom 0(22), 0(22A), 0(22111 vi

refinement. The green density is positive and red negative (±0.2 e I

The com pound crystallized from ethanol as colorless prism* % 
X-ray Diffraction data were collected at the SLS (Sw iss Light Soun 
Pilatus detector at a tem perature o f  100K. The prograrr XD was uw.l

and invariom full-m atrix least-squares fixed pseudoatoms refinenn 
criterion for observed reflections was I > 2s(I). The model was um'iJ 
by the program INVARlOMTOOl [Hubschle, et al., 2007], Invariom I 
the disordered part were assumed by hand. Table I shows figures nl <t> 
and invariom s models: The introduction o f  invarioms improved H 1

w eighting schem e {w>=l/[ cp- (Fq^)]} vvas used as in spherical ;ili>im

w ith by Shelxl.

Figures o f  m erit for both model after invariom refinem ent using if I

Figure o f  merit Anharm onic moaei Split n

IAM INV IAM
R(F) °/u 4.90 4.14 4.86
Rall(F) % 6.22 5.46 5.64
Rw(F) % 5.75 ■ 4.84 12.72

INV.
I 111
S l»
■l i r
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h< ili is study we exploit the situation that an aspherical electron Jensitv 
him lie conveniently generated by In ' ariom modeling by adding transferable 
■nm fragments from the generalized Invariom database [Dittrich et al., 

Willi an accurate ED model at hand effects that are due to thermal motion
>  lie investigated more easily, i.e. without the need to collect high- 

>11 il.ila.
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k h m P .h u  v k h  r m i U A  a h / I a k t h k  y f u n i .  i \ r  i u i

cPOiiAAJlAHHIIl.
M .H iiluohob, C.Teuia6oeB. V.KocHMOBa*, M.iKy|i;irii i

ftapJJY  (*nuna6a)

KwMe aapcaapnaa anaaKTHK yfiHHJiapaai) cJjoHaaaaiiHiii f* 
MynoKOTra KHpHuiHiu KyH h km a Ba MajiaKacHHH iiiaKJUiaHTnpiiii 1 
6 epHiu oaaTjiapHHH pHBowjiaHTHpaan xawaa yKyBHHJiapHHHr 611 mu 
ou iH pm ura xh3M3t m iia a n . KhmS TataHMHaa anaaicTHK ytimi i.i|i
j ia H H iu  y K y B H H Jiap H H H r (}>aoajiH rH H H  o i h h p h 6 ,  K H 3H K apjiH  i i c h x o ........ ..

io 3 a r a  Kc;iTH paan.
Y k v b  /K apaeH H aa  anaaK T H K  yfiH H Jiap  yKHTVBHHjiapHHin u 11*  

M a K c a a w a a H  k c j i h 6  h h k h 6 :

l . f l H r a  M aB 3yhh  T y iu y n T H p H iu a aH  o a a n n  ( 6y H a a  yfiHH 

C H ( J ) a T H a a )

2 .5 1 H IH  M3B3yHH T y U iyHTHpHLU BaK TH aa (yKyBHHJiapHHHr llll.* 11 
3THiii M a K c a a n a a )

3 . M a B 3yHH M y cT ax ^ aM Jia m aaH  o j i a h h ,  u iyH H H raeK , yK>’H’in;i.i|>M 
KyHHKMa Ba M anaKacHHH TCKUinpHiii BaKTHaa (pK y  b h h  JiapHH y n n  1 
« a j i 6 3 t h 6 ,  k h h h k  r y p y x a a p  \ o c h j i  k h j ih u i  Ba p aK o6aTHH 10 mi 1 
K yJiJiaui M)MKHH.

^ H a a K T H K  y f lH H J ia p  TeXHOJIOI H S iia p H  yK yB H H  (})aOJIHHTHHH <|l;ill I > 

Ba jK a a a j i j i a i i iT H p H u ir a  a c o c j i a H r a H .  Y j i a p  yK yB H H  l u a x c n a a r H  H um  m l  

J iap H H  p y e 6 r a  HHKapHiu Ba pHBOHCJiaHTHpHiiiHHHr aM a jin ti eHHMJM|>n 

Ba a \ t a j i r a  o u iH p H u m a  K a r r a  a x a M H j n r a  s r a .  ^ H a a K T H K  yHMiui.-*)** 

T y p j ia p H :  H H T e ju ie K T y a J i(a iu iH H ) Ba \ a p a K a r j i H  x a M a a  a p u j in m  

H 6 o p a T . By - iH H Jiap  H u iT H p o K H H J ia p a a  a iy iH H , h c h c m o h h h ,  axjiO K im  * 
3CTCTHK. 6 a a H H H . T a a 6 H p K O p jlH K . M e ^ H a T  B a  6oU IK a KyHHKMa l-l| m* 

T H p H in ra  e p a a M  6e p a a H .
f l n a a K T H K  y i i H H  T e x H O j i o r H f l j i a p n  aMaara o u i H p H  i i i . i i h  

H o a H t a H a B H f t  a a p c  m a K J i J i a p n :

H u in aH jiH K  y H H H H  a a p c H  -  a a p c  M a B 3 y c n  6 y i i H H a  M a c a j m  in|Wt< 

j K a p a e n n a a  y K y B H H J i a p H H H r  ( J i a o j i  H i u T H p o K  s t h i i i h h h  r a i > M H i i  m m  1 
6 h j i h m JiapH H  y 3 a a u i T H p H i u  M a u i K H .

P ojijih ^ h h h  a a p cH  - a a p c  MaB3ycH 6yH H na M acajiajiu |ui«  

yK yB H H aapra ojiaH H aaH  Mai.jiyM  p o ju a p iiH  TaKCHMaaui Ba Jia|v # -  

POJ1HH 6a>KapHlLJiapHHH TauiKHJi 3THIU aCOCHaa 6HJIHMJiapilll <11 

a a p c H .6 y  ycyjiH H  a c o c a H  3JieM eHT, k h m c b h h  6 e j i r H  M aB3ycn/m  I t  

caM ap a 6epaaH .7-C H H (J) yKyBHHJiapH s jieM eH T  6ejirHCH xaKHJw. 
x o c c a c H  x,aKHaa xym yH H ara  s r a  6 y j ia iH

TeaTpaauiTHpHjiraH aapc — aapc MaB3ycH Gnjiaii A<< 
..ypHHHUiJiapHHH TauiKHa 3THui opKaan „apc MaB3ycH 6 yMn*i 1 
MaT>jiyMOTjiap oepniu aapcn.

K o M iib io T e p  a a p c H  -  T e rH u u iH  yicyB <j)aim 6y ftH n a  a a p i  m*» 
K O M nbW Tep M aT epH ajiJiJ iapH (M v;ibT H M eana. B H pT yan  yKyB K ypcii m  H  

a c o c n a a  y T H J ia a n ra H  a a p c .
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Kiim ou iijH  caB flocH  a a p c n  -  Vk>'b cj)3HH anpH M  byjiHM H 6 y iim a  6naH M aapH H  
ViL bmh KaHMajiHK K pn 6h . i h u i h h h  h 3 m o H h iij s t h i u  a a p c H .

<1 'npM yaaaap  a a p c H  -  yK yB H H aapH H H r (JsopM yaaaapH H  n y x T a  
ii i iip iin ijiap id  6y iiH H a  T ypaH  yiiH H .nap u iaK JiH aarH  M a m iy ia p  5^TKa3Hiu a a p c n .

" I cpi'OBHH 6HJIHHflOHJlap 0J1TO 6opaU H ”  flapCH  -  a a p c  M3B3yCHHH OJIflHIIflail 
« V p ian raH  ^KyBMMjiap e p ^ a M H a a  KH3HKapjiH caB o a-)K aB o6a a p ,  T a x a n j ia a p  

mu n to o T jia S  T yuiyH T H pw iu  M auiK aapH  6v j ih 6 , 6y n j i a  > ,cyBMHJTap a a p c

i m m  y j; ia iu T H p n 6 . 3 c a a 6  K o a m u a a p H  y n v H  K yaaitnH K  H paT H aaaH . 

‘■ ly iK ioajiap  M afiaoH H ”  a a p c H  -  yKyBMHJiap 6n a a n  jT K a3H JianH raH  

up in yiiHH 6y jiH 6, T y p aH  c a B o a a a p r a  6e a r H a a n r a H  b s k t  aaB O M H aa Tyrpii 
*iiip T onH iu  Ba r o a H 6a a p n H  p aF 6aT JiaH T H pm u o p u a n H  yK y B H H aap aa  

•mn, TonKHpjiHK. 3HfipaK.iHK Ba 6naH M a3pH H H  K e H iaH iH p n 6 6o p n m  

pmiM u ia K a n a n T H p a a H . 

lit yitHHaap yKyBHHaapHH aHHweca. 7 -chh(}) yKyBHHaapn ynyH KHMeHHHr 
in m y n H a  Ba KOHymiapHHH y p ra H H iu  M o6a fiH n .u a  h x iu h  c aM a p a  6e p a a H

M 'V IE H II MHI II C lK A A ro n iK  T E X H O JIO n if lJ IA P flA H  
®  O M J A JIA H H B K H T H lU H H Iir  A X A M H flT II 

'I  11 iiiuoH O B  , ll .K .O flii.ix y ^a io aa , M .H y p M a T O B a , M.^KypaeBa*.
& a p /jy  (*maia6a)

K XI a c p  M aiHaBHHT Ba n e a a ro r H K  xexH O JiorH H .nap a c p n  6y a M 0K aa. 
i in n ii  HJiMHH-TexHHK T3p3KKHeTH, u iax c H H H r aicnHH p H B O » n ra , aiy iH fi 

n in iu iH rH ra , MycTaK.nji.THK a a p a J K a c n ra  G eB O cm a  6o f j i h k .  B y s e a  M aKTao 

ih ti iC k  e in  aB aoflH H H r M stH aB H H -axaoK H ii caaox.HHTHHH, t c x h h k  
T iiiH iir pHBOjKJiaHHUiHra a jiox ,H fla  3t>TH 6op K apaT H iu, ^ p T a  M ax c y c  

M y accaca jiap H fla  yHH TaK0M HJinauiTHpH6 tj)aH aapH H  H jiro p  n e a a ro r H K  
ii iiiu iap  a c o c m a  y k h t h i i i h h  Taic,030 3T M oiyja.

M nwiyM KH, n e a a ro r H K  T ex H O Jio rn a  yKHTHiu /K apeH H .ia  yKVBHHjiapHHHr 

il (ih jihm  o jiH iu aap H H H H r h u io h h j ih  Ka<}iojiaTH 6y jiH 6 , y  yK H T H naeT ran  
I ’ i i i i  jioH H xajiau iT H pH jrraH  M an iF y jio T jiap  a c o c n a a  o j ih 6 6o p H in ra  

p i tm a n  T a taH M H ii x o a H c a a a p .  T a> K p H 6 aaap  Ba HaMHft n e a a ro r H K  

n u n  KypcaTHUiHM a, n e a a ro r H K  T ex H o a o rH H Jiap  a c o c H a a  T V 3H aran  yK yB - 

i|m ojiH«T.napHHn (jm o ajiau iT H p au H  Ba M aiJiyM O T JiapnH  MyKaMMaji 

|in in y n y H  HM KOHHm aapHH apaT H 6 6e p a a n . -  

-iifK'T-KOMMyHHKaUHOH TeXH0a 0rH fl(A K T )H H H r Ta"baHMHH o a w o  

MiiK«:aaaH >KopHfi s t h j i h i i i h  s e a  yKHTHiiiHH M o a e p H H 3 a i;H J ia a m ra  o a n o
■ ■ mi y^H TH ui HHFH cHtJiaT aap a> K acH ra  K y r a p n a a n  .

t u  M u m r y a o T j ia p H r a  K O M nM O T ep T e x H o ao rH H C H H H  t 8 t 6 h k  s t h i i i  lO K o p n a a

ii m i tf iH K p a a p iiH  T a c a H K a a f ia H .  K o M iib iO T e p  T e x H o a o r H a a a p H H H  

•t m i p h 6  K eaH iiiH  G e B o c H T a  y K yB  a c a p a e H H a a  V K H TV B H H Jiapra: 

n i .io T e p  caB o ax o H aH rH H H  o u in p H u ia a ;

M ain ry ao T aap H H H  T e x H o a o rH H aa u iT H p H iu aa :

■ ••ifc y jiap H H  T ^aH K  epH TH6 6e p H iu a a ;
I '  -iiim KHMeBHH * a p a e n j ia p H H  sijxJieK T aap  6H aaH  HaMOHHUi s r a u i a a ;

1 1 1  i'i j  iMa.THJTHKHH T a iM H H a a o ia s ;
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- M a m y .ia p  o p a c n ; j a n i  y 3 a p o  yxujuui.TH K  Ba ( j)a p fe ia p n n  i .n i

-  BaKT cap(j)H H H  KaMattTHpHLUfla;
- i a j i a 6 a ; i a p  o h jih m h h h  T e3K op H a3opaT  K H jim m a ;
- j ja c ry p H f l  flHflaKTMK y ftiiH jiap flaH  $ 0 H fla jia H H u ia a ;
-  T a n a G a n a p H H  M aB 3y  K >3acH flaH  K y n  M a T e p n a jj  .. .....................

■ ^ k.v b  ttcapaeHHim (J )a o ju ia u iT H p n u ia a ;
- yK j'B H H jiap ^ao.THHrHHH o iu H p n iii.u a ;
- M a m ry jio T u a p  caM a p aa o p .T H rH im  o u iH p H iu fla  m v x h m  bik  iiiii 

KHJi a a n .
EyHfla ^3 HaB6aTH.ua yKyBHHJiapHHHr xaM:
- KOM ntKJTep CaBOflXOHJlHrHHH o u iH p H iu ;

-  4 )3 H ra  6 y j i r a H  k h 3 h k h u i h h h  o i u h p h u i ;

- khmS flapcjiapH.ua MaB3vjiapHn t^ jihk y3JiauiTnpHui;
- ain,aHaRHK j a p c j i a p r a  HHc6a x a n  K-ynpoK MaiJiywoT ojihui
-T a jia6 a n H H r H H T e ju ie K T y a n  ca jioxH H T H H H  pHBO>KJiaHTHpmii.
- ypraT yB H H  TecT Ba yiiH H  a ac T y p jiap H flaH  ( jio f la a jia im  

TH pw ui;

- y p ra i iH J ira i i  M ai.jiyM O TjiapH H  y30K  M y an aT  x o r a p a j i a  i ,it 

G e p a a n .
T a b JiH M  v x ap a eH H .u a  3 aM 0 H aB H ii yK H T H m  t c m ih  

(})O H nanaH H ijj h > k o 6 h h  H a T n a c a j ia p  C epM O K fla.

B y ry u rn  KyHfla 3aM0 HaBHii ax6 opoT-KOMMyHHKai;Hoii n ■ 
a c o c H fla  6 h jih m , o j ih lu  y iiH  s r a ju ia u i ,  yMyMjiH (J joH flajiaiim ii v i |  

H 3Jiaui, y3  y c T H a a  n u i j ia m  M a x c y c  yKyB M aiu ry jio T jiap H fla  KaTiiiimiiM  
pHB0>KJ7aHraH aaB JiaT JiapH H H r a x 60p 0T-K0MMyHHKauH>i T e x iio jm rii 

Hjirop Ta5KpH6 anapHH ypraHHiu MaKcaara MyBO(J)HKaHp.

y 3  IVKXH3 T A T > J1 H M  T p H M I l i U  T A K P O P J l A l l I  A  U  

o n T H M A J i M m
M .H h u i o h o b , IIl.lV 1aM a5K 0H 0B , O .y p H iiO B a .

&aptona jjy .

Y36eKHCTOH P ecn y 6 jM K a c H H H H r «Tai>jiHM  lyFpH C H jja  ' h 

« K a n p j ia p  T a fie p jia m  m h jijih A n a c r y p H » H n  x a e T ra  h 3hhjtjthk Oh 

Ka a p j i a p  T a H e p jia m  caM apaaopJiH T H H H  om npH LU , MHjrjiHft j i a i . n i  

T y p j ia p n  y p T a c n a a rH  y 3 a p o  H H TerpaiiH Ji w apaeH H H H  KyHaHTHpmn 

y p T a c H fla rn  v 3 b h h jih k  Ba y3JiyKCH3JiHKHH T atM K H Jiau i M aK caju iiri 

MH3AarH A K aaeM H K  jiH u e ftjia p  Ba K a c o -x y H a p  KOJUiOKjiapa (J ia o im  
h c jio x  K H JiH uira a j io x H a a  3i>TH6op K aparajiM O K aa. X y c y c a H , O jiiiIi i 

6 m ia H  aKaneM HK jiH u e fi, K a c o -x y H a p  KOJiJie>KJiapn y p T a c n jia  mvi i 

6o> t h k jih k h h  TatM M H Jiaiu  MyxHM Ba3H(})a K njir,f) 6 e j irH jia 6  KyfiH
y-3i < h c t o h  P ecny6 jiH K acH H H H r “ Tan im y rp H C H aa ’' i n 

“ K w ip ;ia p  ra f te p jr a u i  m h ju ih h  f la c T y p n ”  T a j ia 6 j ia p n ra  MyBotjiwii \ 
r—jm pHHH y.KVR acapi H H ra 3K opnn 3 T H iu a a  TatJiH M  ly p j ia p n  u |<  

M a3M yHHHHHr V3JIVKCH3JlHrH Ba y3BHHJ!HrHHH T riHK TaiM HI 
X anK  T atjiH M H  x a M a a  O j ih h  Ba y p T a  M a x c v c  TatJiH M  B a s iip jim
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Mu > uiHHjiamraH Ha.viynanuM yKVB a a c ry p jia p H  ravKpHoa-CHiioBjan 
|.’ | \ MyMHli ypTa, ypTa Maxcyc, Kac6-xyHap Ba o;ihh TauiHM 

I h im i  y MVMTaTiJiHM 4>an.iapHflaH upaTHJiraii aaB .ia i Tat/iHM C T an aap r-  
§  h Vkvh aacTyp.'iapH  yKyB ,«apaeH H ia 6ocKHHMa - 6 o c k h h  wopHfi

i m u  P e c n y d iH K a c H  O j ih h  B a  y p T a  M ax c y c  x a M ja  X ajiK  TatJiHM H 

( t t i i i m i  2 0 1 0  fin.T 1 H i o j i i i a r H  6/1  B a  4 /2  c o h j ih  K y m M a  X a w ta T  
mi y mvmhh y p r a .  y p T a  M axcyc, K ac6-xvH ap r a i . i H M H  M y a c c a c a n a p H . u a  

ni )M yM Tai>jinM  4 > an jia p n  x a M ja  o ;iH ti T a u iH M fla  aaBOM 3TTHpH.ia-

■ p  j ia c T y p jia p ti  y3BHHJiHrH B a  y3JiyKcii3JiHrHHH T aiM H H Jiam

ii t>:ipop» G njiaH  T acflH K ,'iaH ran Ba yKVB acap a eH H ra  w opH fi 3 t h u j v h v h  

n .hi iiaM ynaBK H  JricyB f la c T y p jia p n  T aijiH M  >K apaeH H aa K y.T Jiann.ia

y i  n a n G a T H f l a  J  t f m y  B 'm . i a p a a n  3 ( J m h h h h  y K H T H i i j .u a  v m v m h h  

M uxcyc, Kac6-x y H a p  Koiuie>KjiapH . aKaaeM HK jiH uefi Ba o jthA  yKyB 

niiijiaT C T an/iapr.napM  x a M a a  n a M \n a B n ii  pK \ b u a c T y p .n a p m ia

1 (iiijihm . KyHHKMa Ba M ajraK ajiapH H H r /3 a p o  M y T aiio cH o jin rH  Ba 

'II ral>MHH^aUIHH TaK 030 3T3AH.

1 y iH H djiauiTH pH JiraH  yKyB j ja c T y p jia p m m  y ^ a p o  TaK KOcjiaui 

i .m iu ia n ra H  M aK cajH H  a M a jira  o u iH p H iu a a  yjiK aH  aHaaKTHK h m k o -  

’D * \ J i i a  K ejiraiiH H H  K y p c a T aan .A iiH H K ca  yMyMHH y p T a  Tai.JiHM 

u p r  11'iM jia rn  y 3 B H f l j i H K  H K K 0 J ip 0 K  n a M o e n  6 y j i r a H .

H I M  la i .-H H M  T H 3 H M H 4 a  K H M e H H H r  3 H T  M y x H M  T y i U y H W a  B a  K O H y H -  

m m i m i H i i r  a f i p H M  M ac aJiaaa p H  [3 ]  f l a  Ke/iTH pH jiraH . 
i i i iM J io B H H  ( 6 H J i H M .n a p r a  a H H K J iH K  K H p H T H i n  B a  T y 3 a T H i u  M a K c a a w a a  

1111) 1 a K p o p .T a m  6 y  y M y M H H  y p T a  T a w i H M  M a K T a c w / ia  s r a a a a H r a H  

m il  C iH jiH M j ia p H H  a K T y a j i H j a u H H  k h . i h l u  M a K c a a n f l a  B a  y K V B H H J ia p H H  

a n  i t  p u l i  f in .n H M j ia p H H  o H r j i H  p a B H L u n a  y 3 J i a m T H p H u i J i a p H  x a M a a  T a H J i a 6  

M i  1 m u  11 M y B a ( j ) ( j ) a K n a T J i H  3 r a J i .n a w .n a p H  y n y H  a M a a r a  o m n p H n a i i H r a H

V • ia jiK H K o r:ia p H M H 3 .a a  K y H H fla iH  o n T H M a u .n a m  M e 3 0 H J ia p n a a H  

it 1) vKVBMH.'iap TOM OHHaan ^K H TH jiranjiHK  H iyim aH  a a p a iK a c H ra  

(U m iim kh , 6 y H n a  yK H T H /iraH JiH K  a a p a m a c H  s h t  h k h i i  pHBOJKJiaHHLU 

Hill yKVB H M K O flH H T /iapH ra MOC K ejlH IN H . 6 n p O K  K O H H K apjlH flaH  HaCT 

■ |  2 ) 6e.firH JiaH raH  H aT H acara  sp H iu H iu  y n y H  yicyBHH Ba 

m i m r  ) i i r  KaM (M H H H M aji) B 3 k t  c a p i jw a m H ;  3 )  a /K p a T H Jira H  B aK T a a  

H ii i i i iK a ia  3pH O in iL i y n y H  yK HTyBHH  B a y K yB H H JiapH H H r m h h h m t j i  

■■>11111 (p H L iiH n ii 4 )  a w p a T H J i r a n  B a K x a a  G e jirH J ia H ra H  H aT H H cara

..........  111K B o cH T arap  c a p t jw r a  HHc6a T a n  KaM poK cap 4 > ra  a p H iu H iu .

i i i i j i o h ' i h  T aK pop .nau i aM aJira  o n iH p H J ira n n a  Ma3MyHHH onT H M an 

m iip .  Y k v b  a a c T v p jia p H  Ma3MyHHHH o iiT H M aju iam  y n y n  aK aaeM H K  
Mi Mill TOMOHHijaH TaFCIHl}) 3THJiraH M e30H JT ap OJlHHflH [ 4 ] ,  Y j i a p

I ) I al.JIHM M 33MyHHHHHr flXJIHTJlHTH MC30HH; 2 ) aCOCHft. aHHa 

HT.iapHH a>KpaTHJ!HIIIHHH T atM H H JiaH flH raH  TatJIHM  Ma3MyHH
I MilllllI IIJIMHi) Ba aM ajlHH aX3MHHTJ]HJlHrH Nie30HH; 3 )  TaUTHM 

•« \ i . ii'iH JiapH H H r e m  xy cy cH H T Jiap H ra  m o c  K ejiiiu iH  Me30HH; 4 )  T3t>jihm
• w i h u h  G cpH JiraH  M aT epH ajiiiH  y p ra H H U ira  aw paT H JiraH  B a ic jr a  m o c
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KejlHLUH MC30HH. KoppCKUHflJIOBHH TaK pO pjiaiU  M 33M yHHHM OIIIIIM* I |
B a pHBO/KJiaHHLII Ba3H (})aCH llH  aH M a M V B O tjxfiaK H jnjIH  x a j l  KMJIIIIIII .■ li*. 
M a T e p n a jiH K  T a i u i a i i m n  n a 3 a p a a  TV T aflH . l i l y  M a K c a o u a  (‘innu 
K HCM Jiapw  ( 6 j io K J ia p )  a * p a T H j i f lH :  1) k h m c b h h  s j ic m c h t . 

f l .H .M e n i i e j i e e B H H i i r  k h m ^ b h Ji  3 jie M e H T J ia p  f l a B p m l  c h c t c m .h ii >1 

T y 3 H jiH iiiH ; 3 )  a H o p ra H H K  M o z w a jia p H H H r  s h t  m j x h m  c H H tfu ia p i i .  l i  , 4 |  

K a c 6 r a  T a a ju iy iy iH  6 « J iH M J ia p .

KoppeKUHHJIOBHH TaK pOpjiaiUHH MyBa(J)(})aKHHTJTH I I  I I  IH  

K y flH fla rn  H iiiJiapH H  a M a jir a  ouiH pflH K : 1) TypjiH  x h j i  MaKTafi;ia|wMi 

K on Jie> K H ra  K e u ra H  yK yBHH JiapH H Hr yKHTHJiraHJiHK aapa>KacM  

2 )  K ac6 r a  iiyH anT H pH JiraH  y K y s  M aT epw ajiH  Ma3M y h h  aH H K Jia iun , 

flHjjaKTHK 6no K Jiap  6yriH H a T a K p o p jia i im a p  yTKa3HJiflH, th 3 h m ji i i  m 

Ba K aftT ap  M a c a n a j ia p ,  M a x c y c  K apTO H K auap. TypjiH  x h j i  a j iro p ii  

flHflaKTMK M aT epM ajijiap  K yflJianHjiflM ; 4 )  k o j io k  y Ky BHHJTaP 6h jiu ii \ 
flap a> K ara  ^TK a3H iu M aK caflH fla H u ijia p  o j ih 6 6opH jiflH ; 5 )  yKyBHHini|i 

KaMHHJiHKuapHH 6ocKHM M a-6ocKHH 6apTapa<j) k h j ih i i ;  aH ajio rH K  m«i nm m | 

KoppeKUHHJIOBHH T aK pO pjiaL U  H aT H 5K aC H fla  y3JiaUITHpHUI I > 

6yiiHM a yTK a3H JiraH  H a3 o p aT  H iiijrapH  HKyHjiapw a co c H fla  a H H ic 'ia n m  

n a 3 0 p a T  h lu h  8 T a fla n  B a p H a H T fla  TauiKHJi T onflH .
V 3 jrau jT H p H iii K oesijxjjH U H eH TjiapH  6yftHM a H a3opaT  H u iJ iap m m  

6a \ 0JTaui 2 ,3 ,4 ,5  Ty3H JiH ui 6jioK .napH  6yHHHa h x u ih  6a x o jra p  o n a  

K ypcaT flH . B y  aB B aJio , 3K cnepH M eH T aji f la p c j ia p  K a c S ra  H y H ajin i|n M  
6HJiaH T yuiyH T H pH JiaflH .

K oppeK U H fljioB H H  T aK p o p jiau iH H  o n T H M ajijiau i o y iiH H a yT K am  n .«

O Tjiap K y H H fla ra  x y j io e a j ia p  K n j iH m r a  h m k o h  6ep flH . YKyBHHJiapHH ............ ..
f lapa> K acH H H  TaflK H K  k h j i h u i  yK yB H H jiap H H  n ac T K H  6 h j t h m  f la p a jK a i i i  i n j  | 

G h jih m  f l a p a * a c H r a  j a K a s H i u  M a K c a flH fla  yT K a3 H Jia flH raH  K o p p im id  

T a K p o p J ia iU H H lir  O tlT H M ajl MCTOflHKaCHHH H IIIJla6  HHKHUl, TVpJlH M.'lt . 

K a c o - x y H a p  K O JLH O K JiapH ra K e j i r a n  ^K V B H H jiap iiH N r 6 h j i h m h h h  . 

MHKflOpHH >KHXaTflaH TaXJIHJI KHJIHUI; y K y B H H Jiap  6H JlH M H flarH  K a M 'lltm  

aH H K Jia m  B a  6apT apa«J>  k h j i h u i ;  yK y B H H Jiap  6 h j i h m h  CHifpaTHHH o m i i |im u  

x y n a p  K O JU ie iK jiap H fla  a n o p r a H H K  k h m c h h  T a K p o p j i a u i r a  a^K paT H jn im 

K H C K ap T H p H U ira  h m k o h  S e p a f lH .

O o H fla .'iaH H jiraH  a a a 6 n e T jia p :
1. I.V36ekHCTOH Pecny6™ K acH  “K aapjiap Tafiepjiaui M hjijihW aacTvpn 

aBnoa-yjSeKHCTOH rapaKKHtTMHHHr noiiaeBopH -T.: IIIapK.1997 -31 6.
2 H hwohob M.Knue (Jiammaii y3ByfijiauiTHpnjiraH aacT ypjiapiw  rajKpnga ciuim 

>Kanapii. “ K hm 6 TauiHMH caMapanopjmrHHH o iu iipm u OMHJiJiapH" MaB3ycnaarn l'i 
hji-mhH—aMajiHH aiDKVMaHHHHnr Te^HCJiap iynjiaM H.<l>aproiia.20l I tim i.90-91 6euin|i

3 .H h u io h o b  M  , C o n 6 H a 3 a p o B a  T  Ba t io n iK a n a p . y3JiyK CH 3  t b l jih m  t h 3 h m h , i .i

3Hr M yxHM  TyinyHwa Ba KoiiyHjiapmiH ypraimuiHMHr afipHM M acajianapn. “Enop.....
M yaM M O Jiapii”  M a B iy c n a a rH  ' ’ :c n y 6 jiH K a  HJiM Hft-aM cU infi aiDKVM aiiHHHm  r e 3 i ’"n ii|i ■« 

HaMaHraH.2011 Rhji. 112-11 ieTJia,_
4.Ea6aHCKHH K).K.OnTHMH3aunn npouecca  ooyHeHHa.M.: “npocBeiiieHHe”,l977  .'J l(
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IK X' J iE jl O  B A H11E BJIMMHHM B b lC O K O T E M IlE P A T Y P H O II 
(U iPA B O TK H  HA 3JIEK TPO <t>1& lll IECK H K  C BO H CTB A  II 

lA PA M ETPbl 3 IIH T A K C 11A JIb U b lX  C T PY K T Y P  HA O C H O B E  GAAS 
P a x i i M o e  Y.X., I l y j i a T O B  A.A.

HomI Y

II II O TO BJleH H e TH pH CTO pH O fl C T p y K T y p b l -  M HOTOCTVneHHaTFilR HMKJ1, B 

P ix im  npoueccbi s n H T a K c n a j ib H o r o  B b ipam H B aH H H  c.noeB H e p e a y io T c a  c 

IIIIHMH MeXaHHMeCKHX, XHMHHeCKHX H f lp v rH X  o 6 p a 6 0 TOK. r ip H  3T0M  

m ii . i 'ia j ib H a s  B bicoK O B O /ibT H aji an H T aK C H a J ib H a s  C T p y K T y p a  p +- p ° - n °  n p o x o f lH T

■ iL O K O T eM iieparypH bix o i v k h i o b  h  aojiyKiia c o x p a H H T b  CBOHCTBa HCXoaHoro 
► k iiB o n b T H o ro  p - n  n e p e x o a a  H a  B c e x  ) T a n a x  TexHOJiorHMecKoro npouecca. 

'My o c o 6 o  Ba>KHOH 3 a f la H e ii  H BjweTCH H c c j ie a o B a H H e  b j i h h h h h  b m c o k o t c m -  

v p i ib ix  0T )K H r0B  H a  n a p a M e T p b i B bicoK O B O JibT H bix  p-n nepexoaoB .
; I j i« n p o B e a e n n a  H c c n e a o B a H H l i  6 b iJ in  n 0 .a r0 T 0 B J ie H b i o 6 p a 3 U b i s n m a K -  

1 .111.ix c T p y K T y p  p +- p ° - n ° ,  n o j i y n e H i ib i x  M e T o a o M  HCHflK0({)a3H0H 3riH TaK CH H .

O ro ao K eH H b ie  CTpyK Typbl p ' -  p° -  p° H cc jieao B an H C b  m c to a o m  D L T S  [1 ] ,  

|  1 n p H ro T O B Jie iiH S  o 6 p a 3 u a  p  -p ° -n °  C TpyK Typa 0T5K H rajiacb b  ie w e H H e  10 n a c o B  

In  V 50°C , M Tofibi r i° -c jro n  n o jiH o c i M o n p eB paT H Jica  b  p ° -c jio f t. I lo c j ie  s r o r o  c  

|  W 'lllll.lO MeXaHHHeCKOH nOJIHpOBKH CHHMajTH MaCTb p°C J10a  (1 0 - 1 5  m km ) h  b 

ry p a x  p* - p° - p\ (JjopM HpoBajiH  6a p b e p  I U o t t k h  H anbijieH H eM  Al.
I la  p w c .l n e p eB e a e H i.i D L T S  cn eK T p . H 3 p w c y HKa b h ; ih o ,  h t o  H M eeT ca 5 

I  ii. T.e. 5 r j iy -6 o K H X  u e m p o p  

Il'Hefl BKTH-BaUHH E v +  0 ,3 6  
d l  1% + 0 ,5 0  s B .  E v +  0 ,6 4  s B .  a  

I  ^ iiic iiT pauH s m y6 o K H X  y p o B H eii

1.07*10 -- 1 ,0 8 * 1 0
1 .3 8 * 1 0 15 c m

is

I > - I 0 14, ~
M O 1' CM 3, COOTBeTCT-BeHHO. 

iiiHTaKCHa^bHbie cjioh ap- 
•iiii iii rannHJi a o  0T>KHra h  nocjie  
■■•ilia HCCJie/iOBa.'iHCb m c to a o m  

^ i  KoTeMnypaTypHOH
lO M H H eC L ieH U H H . 06pa3LlbI

I ./TaBJIHBa.lHCb TaKHM

uiom: CTpyKTypa T H n a  P+-p°-n° pacKanHBaaacb Ha 2 MacTH. O aiia  H3 h h x
iii anacb npn T =  9 5 0 ° C  b TeMeuHe 5 wacoB b n0 T0 Ke Boaopoaa c pacxoaoM V  

i/m h h .

I la pnc.2. npH B ejieH  cneK T p  <|)OTOJiioMHHecueHUHH b o 6 jiacTH npH M ecH oft 

i« » "M O H H au n n  npH T = 1,7°K 0 6 p a 3 U 0 B  a o o r a c H r a  h nocjie O T W H ra.

P * o . 1. t> L T S  cneK Tp (jap& epa IU ottkh  A i- p V a A i  
(p+- p C r  0OC46 OTSHra)
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*** f 9 ^  l.s o o  ( n o  < *g p  tp io  .........t/tS a

a  <5

P n o . 2  C n eK Tp  $ o io jn »U M e a i8 H m B  n 0- c j i o «  (a o  o t m i  I  

e  p °  fo h  (n o c jie  o n i i r a ,  6 )

B HeoTO)K/KeHHbix o6pa3uax  b cneKTpe (J)OTOJHOMHHecueimmi m 
n o n c ca  f l-A  (C), 0 0 } c/iOBJiemiafl aoiiopH o-aK ucniopH oit | 
n p e jin o .'iO /K H T c ;ib H O  CBjnaHnoti c yrjiepoaoM  b noapem eiK  
OTO>K)KCHHbix CTpyKTypax x a p a K r e p i i o f i  oco6enHocTbK) cneKTpon nn 

/I-A  (C) h -  A  (S i), ofSycjiOBjiennaH peKOMSHHaunefi r a n a  3omi ii|n 
aK uem op, n p e a n o j io > K H T e j ib i io  CBH3amibiH c KpeMtwcM b  n o a p n i u . ’ i 

npHMeM b  CTpyKTypax c M eH bu iH M  3H aH eiiH eM  n o B e p x H O C T iio ll  • < n 
flOMHHUpyiOIHHM CTaHOBHTCH H 3 /ly H eH H e , 06yCJ10BJieHH0C IK |W| 
a K u e n T o p H b ie  y p o B H H , c B m a H H b ie  c A (Si), o 6 y c . i o B . i e n n a s i  pcK O M im n  

30H3 IipO B O J3H M O C T H -aK U eniO p, I ip e anO JIO /K H T ejIhH O  CBX3aHHI.lt) 
noapeaieTK e MbimbHka. n p x H e M  b  CTpyKTypax c M em .im tM  

HOBepXHOCTHOH K O im eH T p aU H H  flO M H H H pyiO m H M  CT3H 0BH  l‘< II 

o o y cjioBjieHHoe nepexoaaMH na aKuenTopHbie ypoBHH, CBH3ainii.ic i S i , .

J lH T e p aT y p a

1. Lang D .V . D eep-L evel transient spectroscopy: A new  mill' 
terizc traps in sem iconductors -  J.Applied physics. 1974.,v-45,N  -7 ,|

A A A B H £ t ;(A  H H C O H  BA T A E H A T  M V L U T A PA K Jllll l lll
H tU O A A JIA H m im .

A . O m o h o b .

H aM jiy

M y K i W i a C  H H 1JH ‘ 'H 3  H C J lO M iia  HH CO H O J ia V i..  K y 6 p o , H i . i i 'i  i 

T a 6 H a T H H  s e a  o j i a M i i  c y r p o . s r h H H  k h h h k  o n a M  cH(})aTHaa 6 a x ,o  i m *  

6 o h c h  T a 6 n a T f l a i  h  6ap4a H a p c a i i a p  o a a v m a n  H y c x a  o j i h o  a p a T H j i i .m  

T a p 3 H a a  T y u iH H T H p H J ia f lH .  M an a  LuyHHHr y 3 H T H H a  h h c o h  h h  iw  

X ,O flH C a H H H r H K KH XHJI K y p H H M lU H  3 K 3 H H H H H r « a j l O J i a T H a H p . T a a a n |  I I
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I "  II nap  jio h m  x,aM >KaMHaT a w o jr a p H  TOMOHH/iaH 3i,Tnpocj) a T H jia n c p M a n jH . 

|  (Mt iii )iH M H 3H H H r 6n p  6y jiarH M H 3 G y jiraH  i a o H a THH r o p a r ' j T H i u a a  a&«OM
■ MMin.

I’ iiihiht KHjjHiunapnHa.xa3paT M w p  A .iH u ie p  HaBOHii y 30K H yaaan xopnG 

i-p n x r coacH.ia xopaHK MHK;apn6aH .iap. c y H rp a  o Ta a p n ra  m hhhG M a »3n a - 

I i t h 6  6opH6  GopnG Kapacanap, ryH .ia p H H H H r iT a r a a a  6n p  hvm o.ih 

xcraeTran 3K3h. X a ip a T  0T.ria p n H H iir 6o w h h h  KCJiraii iiya a a p H ra  

in nip H h x o h t, y 3iiapH aaM onraH a a p a xT o cTH ra  KeaHG,HyMoaHHH y 3
• Kytin6  KawTraH SKaHaap.

Illy iia iu y  K a6n  pH BOH rjiapiiH  a aa6 n eT H M H 3 aa  K y n aaG  ynpaT H iiiH M vn 

«i liy  MVTaaKo T acoaw tjiH fl x o a a T  3M ac. E o h c h  ,a>K aoaaapH M H 3 h i ic o h  

H i t )  y p T acH jja rH  V3RHH G o f j ih k j ih k h h  w y a a  T epaH  a H m a r a H jia p .

i mi i i x a p  G n p  m v k o t h iii HHCOHaap KHCMaTHra GeBOCHTa T a i c n p  s t h u ih  
>»ii

O neT /ia  M y aiim i o iiaM Jiap  x aK H a a  c y 3  6 o p a p  b k b h . y a a p r a  \ia>K03 

- /in  xaflBO H jrap r a n r a  o a H n a a n .  X a m o H a a p  Ba HHCOHaap y3aP° 
inw iH .B ypH  a6>KHp Ba naKKOH.TyaKH a f te p  Ba vcT aM O H .iuep  KypKM ac Ba 

k.KveH i c a  x h m o » c h 3  Ba HOHop o a a M a a p r a  M VK oaca K H am iaaH . A m m o 

im p  xaHBOHHH 6aaH H H  a c a p  v m vh  th m c o j i  CH(j)aTHaa o a n 6 ,y H H H r x a e r  
■ii m i yw yH . H acji K o aaw p H iu  y n y H  K y p a u w  6aTat})CHji x h k o h  KnayBHH

i V ifiex  a i ia 6 n e T H a a  GapMOK ounan c a H a p jm  a a p a r c a a a  03. KajiK ii 6 y  
Mi|ui,MH3flarH ojiaM HH Ba y H a a  HCTHKOMaT khH aCT raH  c a f t e p a a o m a a -

ii h x ijjh  6 n jiM a ra iiH M H 3 , eT apjiH  a a p a v K a a a  h x iu h  K tp M a r a u jm rH M m -

HU G o p a a a  $pH aK  o .iH ii i ra  a p 3 « ry jiH K  a y i iS  aaaG neT H  naM yH ajiapH  
■mi. H H prH H a K a p a o u j k h p f h 3  s j t h h h h f  6 v io k  t^apjannn , e3yBHH Ba 

i.im aa  TaG H aiH H H r TO/iMac KypaiuHHCH M h h th 3  AfiTMaTOBHHHr x a p  G n p  

h i ic o h  Ba TaGwaT MVLUTapaKaHrH M a c a jia c n  xaM H iua  K aaaM H iiH H r 

i s p i a n  M a c a a a n a p a a H  3/iii.F3yB H H  aacT aaG K H  K u c c a a a p H a a n  GyjiM Hui 

I y ;ic a p H » , «Ok KeM a» a ca p a a p w a a H O K  TaG naT  (j)ap3aH,TH cn tjiaT H /ia  

IHIIIJiaHaaH. YKVB4H ((AjIBH^O TyjlCapHWHH yKHp 3K3H, OJiaMHH HHCOH- 

i R ut CiHJiaH 3M ac,6ajiK H  6eH XTH ep o t h h i i t  Ky3H G naaH  K y p a  6 o m a a H a H . 

• • • • m a p  yHHajiHK xaM  3 t> th G o p  6 ep aB ep M afiflH raH  x o a n c a a a p  G w p aaH H ra  

im h h t KacG 3T a G o iu a a f ia H . A h 3  u iy H a a  6 h 3 h h  y p aG  T y p raH  Typ<j>a 

iim h3 y n y H  H aK a aap  3 a p y p  sK aim nH  a H ra a f l  6o m aaH M H 3 . K ,H cca

II OTHHHr,JTbHH TyjlC apH H H H r ^JIHMHHH KaTTa Gwp (J)0)KHa C H ^ aT im a  

im h3. B axo.naH K H , a c j iw ia  xaM  L u y n a a fl. 1 a o n a i  Ba y u a a r a  » :o h . ih ,  

: im p ca jiap H H H r o a p H  6 H 3 ra  6eM HHHaT xH 3M ar k h j ih u ih  G a p o G a p w a a

i m niH H r epaaM H M H 3ra  Mcyaa m v x to jk .  M .AfiTM aTOBiiHHr HHa Gwp 
j  >k K eM a»aarH  O H a  B y ry  x aK H aarH  pH b o u t  s e a  6yT yH  G auiapH flT -

........ . i i M aHa m y  M a c ty M  TaG naT 3K3h h h h  T aK p o p  s e r a  c o a a a w .

im m h h t a i.3 o a ap H H H H r x a p  o h d h  M a3K yp xaKHKaTHH y n y T M a c a a a p ,

r
j p m a a r w  GopaHKHH k ^ 3  K opaH H raeK  a c p a c a a a p rH H a  K e a ry cw  a B a o a a a p r a  

ivuJfiiH  M e p o c  K oaaH pH iiiH M H 3 MyMKHH. A k c  x o aaa ,K e H H p H 6  6 y a M a c  
it KVa y p ra H  6yaaM H 3.
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A E J I J I A P I I H  V K M C M O H l l f l  P I -1 B O V R U I A H H W J M A A  K i l l  I I  I f 

cnoPT r y p i i H i m r  y p i m

A . I I a i i i M O B .

iuimU V

E m  a e j i  e H r a j i  a r j i e T H K a H H  c n o p T H H J ia p H H  T a f t e p j i a u j  b u  \  i 

T H H H  OLUHpHlII y H J 'H ,  C n O p T  M a L U ry jlO T J ia p H H H  T y r p H  TaiUKH JI kll III 
K a T T a  a x a M H H T r a  3 r a f l H p .

C n o p T  M aiuryjioT jT apH H H  Ta uiK H Ji K H J im n ; i a  cn o p TH H  i i| 

x y c y c H a n a p H H H  y p r a H H i u  3a p y p fln p .

3 p ic a K jiap  x aM fla  a e j u ia p  cnopT H H H  TaKOM HJuraiuyBHHHiii n>» 

j i a p n  6n p  x h j i .  B u p o K  a e j u ia p  w h c m o h h h  T a f i e p r a p j iH r m a  KyJiJi.ui. 

jiapH H H r \a>KMH Ba LUHflflaTH aHHa n acT . A e ju ia p H H u r  hchcm oiiiiII 

pHBWKjiaHTHpHUj y n y H  3 a p y p  6y jira H  M au iry jio T J ia p  iok i 

3p K a K jia p ja rH n a n  K aM po K .

A e ji  o p ra H H 3H M H H H H r y 3n r a  x o c  x y c y c H s rm a p H  T y (j)a H jin  m 

y j ia p u n  6 a w a p H iu  y c j i y 6 H H TH H H  T a n jia e .r a H  M y p a 6 6 n fi, 6 ap na mvhh,

Ba afiH H K ca. o p K a  ejiica  caTX H , KopHH M y cK yju iapH . o eK  Ka(j)TJiapn. 
MyCKyjl.napHHH pHBO)KJiaHHIUHra SpHLUHLU J103HM.

E j iK a  c a T X H  B a  K ^ J i M y iu a K J ia p H H H  p H B O J K J ia H T u p m n  y i t K  

T a H j i a r a H / i a .  a e j u i a p f l a  K y n p o K  M y i u a K j i a p i i H i i r  < J )y H K m ro n a j i  n - 

6 n p M y H H a  H C K J ia H r a n j iH r H H H , u i y H H u r  y n y H  y j i a p  6 H Jia H  M a im  > m i  

a flH a n m y  M y u ia K j i a p H H  M ycTaxK aM JioB H H  M a x c y c  M a n iK jin p m  

r i p e j M e T J i a p  6 m ia H  eK H  r i p e n M e m a p c H i  x o J i a T / i a  K y j u i a p  i i -  

a M n j i e T y a a f l a  x a p a K a T j i a p  k h j i h u i ,  r H M H a c T H K a  C H a p a f l j i a p n j  t n 

K y J iJ ia p H H  6 y K n 6  £ 3 1 1 1 1 1 , h k k h  eK H  6np K y Ji 6 H jia H  T y p j iH  i i |  

y j iO K T H p H iu  K a 6 H M a m ic n a p H H  T a H J i a iu  w y f l a  M y x H M .

A e j l j i a p  O p raH H 3H M H H H H r t()yH K UH O HajI HMKOHHHTJiapHHH 0 1111111M 

npeccH H H  pH H O /K JiaH T H pH ui K aT T a a x a M H S T ra  s r a  6 y j i H 6 ,  6y hm w  

(JiaojiH H T  K y p c a T H iu r a ,  u iy H H H rf le K  K opH H  6 > iu j iH r H  x a M f la  k h h h k  im  

o p r a H J ia p H  n u n u a  e p / ia M  6 e p a f lH .

iJ x u iH  pHBO>KjiaHraH K o p H H  a e B o p H  M y u ia K J ia p n  c n o p T H H  a i t  i 

VKHHCHH O p ra H Jia p H H H  6 a jia H f lJ lH K  B a  y3V H J!H K K a C a K p a ill BaK .1| 

CH JiK H H H iu x a M f la  C H Ji>K H iiiJiapflaH  caK nafiflH .

T a f ie p r a p jiH K  .ga p a w a cH  n a c T  o y jir a H  6 o u ijio b h h  cnopTH H  ufl 

> T K a 3H jiaflH i aH M a iu ry jio T Jia p f la  y M y p T K a  r ia r o n a c H H im r  xu 

3 rM jiy B H a n jiH rH H H  K e jiT H p H 6  H H K ap a flH ra H  M am ty iapH H  K yii kV i* 

3TH J1M aiiflH .

By y H H H r  6en K H C M H fla rH  3rpH JiH rH  o p t h o  K e T H iu r a ,  in y H H iirf lin  

o jif l  M y m a K J T a p H  K e p a r H f l a H  K y n p o K  H y ? H jiH 6  K O J m u i H r a  o j t h 6  Kejiajm  
c a 6a 6 r a  K y p a  raBflanw o p K a r a  k s t t h k  S H ra iuT H pH iu  6HJiaH 6orjiHK 
xaM  H eK jiam  jio 3 h m .

J K h c m o h h H  M a u iK iia p  opK anw  k h h h k  t o c  G y u u iH r H f l a r n  a i3 o n i i |n i  

^ K O H jia u iy b h h h  c a i y i a i u r a  e p a a M  6ep aflH ra H  h h k h  t o c  M v u ia K  B a (hh 
6eB O C H T a Tai>C H p K ypC aT H U I M yM K H H  3 M a c .
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iion iK a M vuiaK  r y p y x j i a p n r a  6 ep H JiaaH ra H  M a iU KJ iap  K yM arH ^a
■ ) < ..... . M a c a j ia n ,  K o p n n  n p c c c w  M vm aK jiapH H H  M ycT axK aM Jia iu ra

|« i i  M .im iy iap  6aHaflOHHHHr ayM ajiO K  M y m aK jiap n iiH  6aK yB B aT JiaurrH pH 6 , 

mu iiii h h h  o u iH p a jjH  O eK  M am iy iap H  t o c h h h t  h h k h  a e B o p jia p H 4a
•  II IOC HMH My lUaKJiapHHH pHBOJKJiaHTHpaflH. EH rH Jl aTJieTHKaHH 

l |  iMinoK T y n p o K . M aftca , k vm . Kop y c r a .u a  J /jm aS  f ie p H J ia a n ra H  caK p a iu  
I'Niiiiii. TypjiH  KOM SHHauHajiapHHH 6a>KapHLii (})OHflajTH. y j i a p  k h m h k  t o c

* ....... n r  c e 3 H jia p c m  c h jd k h u i  j ia p n  ra  c a 6 a 6  6 y j ia a H  B a  HaTHHcaaa y jiapH H

-ji \ i i ' im M y iu a K  \a M .n a  6 o r j i a M jia p H H H r  M y cT a x K aM JiaH H U iH ra  T a ic H p

K
i m  irijicTHKa c n o p T  T y p n  x y c y c H s n v ia p n  /Kyjia K yn M HKZiopaa lo r y p m i i  Ba 

MiiniKJiapHMH 6 a>KapHiiiHH T ajiaG  KHJiaflH. IUyHHHr y n y H  uc.k Ka(J)TH 
I|iii CTapjiHHa KOTMaraH e u i  eKH 6o iu j io b h h  e n rn .n  am eT H K anH  

ftCr H ra  G e p H jia a n ra H  K a r r a  W K jiavia Ka(J)T TyM 6a3H HH H r K a rra jia iu y B H  

iiiiiijih k  i o 3 a r a  K e jim iiH ra  ca6 a6  G yjia^H .
■ I  iiTJieTHKaHmir 6 a p n a  TypjiapHHH y s n a u ir a p H iim a  MyBocjxJiaKHflT 

h m  na Te3JiHK T aiteprapjiH rH ra 6o rjiH K  6yjiaflH . M acajiaH : yjiO K rapyBH H  

HHU i c jiK a c a T x n  oeK , raB .ua  M yiuaK Jiapw  >Ky4 a  KynjiH  x a p a K a r n a p n  

i r i .  KoopflHiianHHJiapH lOKopn 4 apa>Kaaa 6yjiHLUH 3 a p y p . A h h h  BaKT.ua
....... |iara t o r y p y  b h h  eKH caK poB H H  a e ju ia p H H H r o e K  raB x ia  M y u ia K j ia p n

II 3T TC3J1HTH lO KO pH  6yjlHLUH J103HM. B y  CH(J)aTJiapCH3 [O rypH Ill, 

\ / u iiC iH p H iiin ap H H H r 3aM O H aB H H  T exH H K acH H H  3 r a ju ia 6  6’ jiM afiflH .

'  * |l ll-IK O pjlH K  Ba HHHaMJlHJlHKHH pH BO W JiaH TH pH U I B a  TaKOM HJlJiaUJTHpHUJ 

hi x.aM, a e ju i a p .u a  x,aM a c o c a H  6 n p  x h j i  6y j ic a  (tjiapK  6 a > K a p n j ia e T r a n  

I ' l l l l l l l  XaXCMH Ba IU H a a a T H a a )  KyHHH pHBOvKJiaHTHpHUJ M ax cy c

iii T a n a 6  K H JiaaH . E H rH Jl a m e T H K a u a  ae ju ia p H H H r T a n e p ra p j iH rH H H  

Mt MUUiaH 3 H ea  jk h c m o h h h  3ypH K H iura  M aacGyp KHJiM aftflHraH BOCHTajiap 

# m iii a  o u iH p ra n  M aiK yJi.
1 i n  i)i n p jiH K jia p  K yJiJia H a iu ira H  M a w iy ia p fla H  (jjo fia a jia H H U i 3ca K opH H  

iui k h h h k  t o c  o p ra H Jia p H H H H i T y u iH iu ra  o e K  KatJ)TH ryM 6a3JiapH H H H r 

■iiiniii a, y M y p T K a  n aro H acH H H H r 6 e ji co x acH H H H r >K a p o x a TJia H H iiiH ra  o jih 6  

M yM KH H. KyHHH pH BO JK JiaH TH pH LI y H y H  eHTHJl aTJieTH K aH H  a e ju ia p H H H r 

ly ii j ia p , KyM-»n K o n jia p , u iT a H ra , jia n n a K Jia p , acytJiTJiHKua K apu iH jiH K  

RKMiuiiraH Maiuiyiap, inynHHraeK c aK p a u i M aiinciapwimir x,ap x h ji

i i  iiipn iiH  6a>K apHiujiapH  w y a a  (J)OHaajiH. 

t i l  i m n a GHJiaH 6a)K apH JiaziH raH  M auiK JiapH H  y M y M H H  h c h c m o h h h  T a f ie p ra p - 

i  im ii K O HHKapjiH  6 y jir a H  c n o p T H H jia p  M a u iry jio T J ia p ra  k h p h t h lu  jio 3 h m . 

m  ii.i.i M aniK H H  6 a>KapHui uiaKJiH  Ba uiTaHraHHHr o r H p jm r H  acyaa M yx H M  

IllhllUMa Xa^KMHHH X,aMfla O rnpjlH K  Ba3HHHH K a rb H fi H3HHJ]JIHK,aa o iu h p h G

Kcaiira m v b o <J)h k .
■ ■ •iN ip .ii KDKjiaMajiap ycyjiH H H  acT a-ceK H H  MaKCHMan roK JiaM anap  y c v j in

V  iV ’U iiip H 6  6 o p H iu  KepaK.
I .......... Te3 6a p ra p a ( j)  k h j ih 'u  ynyH OFHpjiHKjiap Gm jm h 6a>K apH JiauH raF

>•' <| in ii o y u ia u iT H p y  b h h  M a iu iy ia p  6 n:iaH  HaB6aTM a-H aB6aT  6a>KapHm 

' MyBO(J)HK.
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M IS T A Q II . ISH f.A SH O A  X A L Q  TA BOB ATI M A I I Ml 111
FO Y D A LA N ISH  

Q u rb o n o v a  Z.
Oarshi DU

Qadimiy tabobal bizga yetib kelgan "Ebers papirusi"(;isinni 
yil),qaciim Xitoy Shen N un asari (asrim izdan oldin III asi),.|i.i* 
"Ayyur-V eda".tibet tabobati asarlari "Chjud-Shi (XII usi I 
"Onsar Gadon Dzod" orqali o ’rganilm oqda va xalq m . 
m oqda."Chjud-Shi" asarida Yutog Yondan-Gor.po (1 112-1203 \ ill.nl 
tabobatdagi o 'xshashliklarni birlashtirgan.

Gippokral fikricha tabiatda dorivor moddalar optimal sli.il I.I. 
kishilar o ’simliklarni tabiiy xolatda ishlatishi kerakdir. Uning I I tig 
emas, kasalni oldini olish kerakdir. O ’simlik moddalari bil;ui <l«| 
Parasels davrida avj olgan edi. XIX asrda o'sim liklardan i,-#* 
glikozidlar va x.z.o. olinishi va qoMlanilishiga. qaynatma. ilmnl 
ishlatishga kamroq e ’tibor berildi.O ’sha davr libbiyot vuUl 
o ’sim liklardaga qu>idagi kam chiliklar yani:

* ballast kerakm as moddalar ko'pligi;
*nom a'lum  tarkibli kim yoviy moddalar mavjudligi;
* ta 's ir  etuvchi m oddalar ko 'p lig i va ularning hamm avaqt bii 
esa organizm ga ta’sirini aniqlash qiyinligini ro ’kach qiiar c d i l . i f

O 'sh a  davrlarda foydali m oddalar olingandan so 'ng , qoliliq • i>*m4 
edi. K eyinchalik shu qoldiqlarda \  itaminlar, yangi organik kislotnlm 
fitonsidlar, efir moylari, m ikroelem entlar va ko’pgina boshqa 
foydali m oddalar borligi aniqlandi. Ayniqsa chiqindi xisoNuii,. 
shilim shiq moddalar. kletchatka xujayralar organizm uchun li-i 1M1 
xayratga soldi. Eng achinarlisi nom a’lum kimyoviy moddalai I«h 
yillar davom idaqo’llanilib kelingan o ’simliklardan voz kechishg.i in i| 
M asalan yuz yillab yurak xastaligi uchun qo’llanilgan napersty.ini i 
ta ’sir etuvchi moddasi faqat XX asrdagina ajratib olindi va imiq| 
aniqlandi. A gar modda tuzilishini bilmaym iz deb yuqoriduni 
qo ’llam aganim izda millionlab kishilar umriga zavol bo ’lar edik.

K o’pincha xalq tabobatida davolash uchun murakkab tarkibli *  
qo’llaniladi, chunki ular organizm ni to 'la  o ’z xolatiga olib keladi

T ibbiyotda fitoterapiya asosan butun organizm ni stimuli* 
langan soha hisoblanadi. Chunki dorivor o ’simliklar, ayniqsa termiilw 
davolab turib organizm ga qo’shim cha tabiiy vitam inlar, kimyovij . 
fiziologik faol moddalarni kiritadi. Bu m oddalar organizmning u  
qarshiligini oshiradi, nerv sistem asiga yaxshi ta ’sir qiladi, qon i t  
yaxshilaydi, zaharli yot m oddalarni neytrallaydi va organiznul.in 
yuboradi

O ’sim lik tarkibidagi vitam inlar, m ikroelem entlar, pektinlui. 
organik kislotalar, e tir moylari va boshqa m oddalar aralaslim«*| 
organizm dagi ferm entativ va biokim yoviy jarayonda faol qatnashadi
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m i  lii -iiri ko’pincha rux, mis, molibden va boshqa mikroelementlar,
■ l«i Imaganda susayadi yoki umuman hayot jarayonidan chetlashadi. 
i-Mur qon kasalliklari atom asrining katta asoratidir. Qon aylanishini

•>li uthun esa organizmga oqsillar,vitam inlar (B ,2 ,B2 ,B6 foliy kislotasi , 
kr.lotasi,P,PP,A,K), hamda mikroelem entlar (Fe,Cu,Co,Zn,Ni) kerak, 

!)■'" In ak li miqdorli nisbatda dorivor o ’sim liklarda uchraydi.
■ inn dunyoda dorivor moddalarning organizm ga tasirini o ’rganishda avval 

Im ustida fiziologik, biologik. gistologik tadqiqot metodlari asosida
.ilib boriladi. Qadim zamonlarda esa ko’p yillik tajribalarga asoslangan 
i.ilmbati yordam ida kishilar singan-chiqqan suyaklarni davolaganlar, 

»li o'sim liklardan foydalanganlar, quyosh nuri va suvning sog’liqqa 
uligini tushunganlar. Xalq tabobatida har bir xalq qo’llaydigan 

u-.iillan va dori darmonlari shu m am lakatning tabiiy sharoiti, o ’simlik va 
ilunyosi hamda shu xalqning anana va urf-odatlariga bog’liq bo lgan. 

ink) tabobatida parhez saqlash. qustirish. ich surish, terlatish, qon olish, 
ilia lushish, massaj, oftobda qizigan qum, tuproq, balchiq va tuzga 

inMid har xil o ’tlar ivitilgan suvdan vanna qilish, terini kuydirib dog’lash 
\ nsullar yordam ida kasalliklarni davolaganlar. Xalq tabobatida ishlatilgan 

-Ii (pilyulya), talqon, qiyom, ivitma, qaynatma, katra (tomat). malham, 
him nlioq .bo’tqasimon dori) xozirgi dorilam ing asosi xisoblanadi.
I '/link tabobatiga dunyoda grek-arab-fors-tojik tabobati sifatida qaraladi. 

iihqari xind-tibet tabobati, xitoy tabobatlari mavjud. O ’rta Osiyo shu 
minining sir asrorlarini butun dunyoga tarqatuvchi taxlil qiluvchi 

liisnhlangan. O ’sha davrda tabobat vakillari soddaroq tilda bammabop 
m.irlari yozishlari zarur bo’lgan. Eng qizig’i shuki bu m asalaga buyuk

• i ii tabiblar avvallari ham qo’l urganlar, buni sher sifatida yozilgan 
Mmluridan ko’rishimiz mumkin, chunki uni yodlash oson bo’lgan. 

builimiy tabobat asarlarida tabiai to ’rt elem ent havo, suv, olov va yerdan 
‘'langan.M ana shu elem entlar odam zodda ham qon, limfa, safro, savda 

Im’ladi deyilgan. Qon o ’z tabiati bo’yicha havoga o ’xshatilgan yani issiq 
limfa esa suv kabi sovuq va xo’l; safro-olovga o ’xshab issiq va quruq; 

• u  yerga o ’xshab sovuq va quruq tabiatli deb taqqoslangan.
ladval orqali biz qadimiy Sharq tabobati va hozirgi medisinada 
in nsosiy iboralam . nivoslash keltirilgan. ____________________________

| Materiva Xossalar Oddiy
naturalar

Murakkab naturalar 
(mizoj-temperament)

Qon Issiq
Nam

issiq mizoj 
nam mizoj

Qon ko’proq bo’lgan mizoj yoki 
sangvinik temperament

Safro Issiq
Ouruq

Issiq mizoj 
Quruq mizoj

Safra ko ’proq bo’lgan mizoj yoki 
xolerik temperament

Limfa Sovuq
Nain

Sovuq mizoj 
Nam mizoj

Limfa ko’proq bo’lgan mizoj 
yoki flegmatik temperament

Savda Nam
Quruq

Nam mizoj 
Quruq mizoj

Savda ko’proq bo’lgan mizoj 
yoki melanxolik temperament
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Sharq tabobatida o ’sim 'iklar, hayvonlar, minerallar ...........I
kuchli yoki kuchsiz ta ’siriga qarab yana darajalarga.bosqichlan.i |a

D orivor sun’iy preparatlar ta 'siri kuchlidir, masalan as| m m » 
u xronik qon oqishiga sababchi bo 'ladi. Fitoterapiya esa ni| n i 
bo 'lm agan moddalar alm ashinuvida qatnashayotgan agenlhn 
ko’pincha bu holatda allergiya xolati ham kamdir.

Eng qizig’i m ikroblarga qarshi qo 'llanilgan penisillin bii n> tl • 
ularga tasir qilishi 2 m artagacha kam ayar ekan, yani mikromg , 
o ’rganar ekan. Shunda sarim soq piyoz(chesnok),oddiy piyoz .Im 
bu m ikroblarga o ’zgarm asligi bu tabiyotning inomi ekanliii' 
kishini.

O ziq-ovqatlarga m inglab qo’shimchalar qo’shiladi, ulai ■ 
konserogen moddalar borligi aniqlangan.Shu sababli o ’simliklami i 
ishlam asdan, to ’g 'ridan-to ’g ’ri yangi toza xolatida qo’llagan lojil il 
sabab m illionlab yillar davom ida kishi organizmi xayotiy juns ■ 
to ’qim alaridan maxsus m oddalar ajraladi va xayot davoni > i 
dunyosi, uning xujayralardagi jarayon shunga moslashgandir. 1 
tayyor dorivor preparatlardan tabiat m o’jizalaridan biri bu o'simiii 
shilim shiq moddalar ta ’sirida dorivor moddalarning asta «< k 
o ’zlashtirilishidir, bunday dorilar yurak ta ’siriga axamiyatlidir, slm ■ 
dorilarining yarm idan ko’pi o ’simliklardandir.

D orivor o ’simliklar yot ta ’sirga ega emas, ular orgiml i 
xossalarini oshiradi, agar ko’proq ichilganda ham kishi ory.mi 
yetkazishi guniondir. E ngyaxsh is i fitoterapiya muolajalari kasalxmn 
sharoitida davom etishi mum kinligidir.

X alq tajribasi ko 'rsatish icha pastki labida ochiq rak yazvasiyn 
sabzi tom iri qo’yilganida yarali kasallik tozalanib.bitib qolgan.

Xozirgi zamon tibbiyotida asosiy yo ’nalish bu odam 01 ).■ .mi 
etuvchi dorilarning tuzilishi tabiiy-biologik moddalarga mosn»| 
Bunday qaraganda dorivor o ’simliklar shundav moddulami 
m a'dandir.M o’Jizakor dorishunos - tabiat yordam ida davolm«M 
xodim lariga oldindan farm okologik va terapevtik xossalari n(41 
m oddalarni taqdim qilishgacha yetish kerak.

T abiatga kishilik dunyosi to ’g ’ri jondoshganida u o ’zini 
foydali xususiyatlarini tezda qaytarib beradi. Xar bir yomon x o iM  
tom ondan yaxshilikka olib borishi mumkin. Kartoshkani yomon 
ko’karishi va o ’simtalar chiqarishi mumkin, gullarida ham (15S(l H 
salonin alkaloidi paydo bo’lar ekan.K atta m iqdorda u kishi organi/i 
xisoblanadi, oz m iqdorda esa oshqozon ichak faoliyatini yaxslnl.*» 
faoliyatini kuchaytiradi,uning amplitudasini oshiradi, yurak 
kam aytiradi. Fitoterapiyada ko’karm agan va tarkibida salonin ((■ 
uo’lgani katta  aham iyatga egadir.

Endi kartoshkaning o ’zi haqida aytsak, undagi kraxmal 
bo’ladigan xisoblanadi, tarkibidagi oqsil o ’simlik oqsillarining rnji 
bundan tashqari kartoshka klethatka, pektin moddalarni, askorbin '
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| • i inimlar, K elementlari, organik kislotalar,oqsil va boshqa moddalarni 
■ ■  • -'ti yelkazuvchi manbadir.

Mil. piodermiya. kuygan joylarga yangi qirilgan kartoshka 
» 'I’anda foydadan xoli bo’lmaydi.

■ 'i-| tabobatida ham kartoshka sharbati bosh og’rigi, yuqori kislotali gastrit 
i|ntganda ham qo’llanadi.

' ii n urug’ida dauxarin nomli flavonoidlar aralashmasi olingan va bu 
•i Monik koronor yetishm ovchiligida stenokardiya mavjud vaqtida 
dI.iiIi

sabzi, urug’i bolalarda gijja xaydashda qo’llanilgan. Q aynatilgan sabzi 
i< knsallarga, odvilsa, keshol,chekitsa, zalor, bavosil, jigar va buyrak 

iila qo’llanilgan.Buyrakda tosh .siyganda og’riq kelgan kasallarda ham 
i' |*  i sabzi qo’llanilgan.
■ I t i  sharbati og ’iz bo’shligi, iiodiy ishlari bo’lganda ham chaynab 

Imyurilgan. Qirilgan sabzi priparka holida yangi kuygan yerga, zolotushka 
\ .n.ilariga yepishtirilgan.

N.ili/i tarkibida karotin, foliy kislotasi, oz m iqdorda askorbin kislota, B l, B2 
Jtilm. cfir moylar, antosianlar,aspargin, kraxmal, pektin moddalar, mineral 

Mliy luzlar ko’proqdir). azotli moddalar, flavonoidlar, shuningdek, oson 
i.idigan shakarlar ham mavjuddir.

ham sabzi jigar-buyrak, yurak- tom ir sistemasi, ko ’z kasalliklarida
hull.

K in iil in ko’pligi uchun infarkt miokard birinchi kunidan sabzi sharbati 
ki ink. Sabzi sharbati polivitamin maxsuloti sifatida bolalarga berib turiladi.

l(  organizmi qadimdan iste'mol qilib kelayotgan meva va sabzavotlar 
illiirga o ’rganib qolgan, undagi boy kim yoviy tarkib organizm ga faol ta'sir 

htlyun.Bu moddalardan efir moylari,ayrim alkaloidlar me'da shirasining 
‘i ajralishiga olib kelgan , flavonoidlar jigarni o ’t ajratuvchi va 

Ininiruvchi vazifasini oshirgan . Loviya va lisetin xolestirin antogonisti hi- 
>li hamda ateroskleroz rivojlanishiga yo’l qo’ymaydi.Shunday faol 

■in l'ii vitaminlar,organik kislotalar, fermentlar, mikro va makroelem entlar va 
■Im kiradi.
I Ivilagi sharoitda harorat oshganda limon choy ichish,yutalganda,nafas 
■|l\ inlanganda malinali choy ichish,ich ketganda anor eyish,pustlog’ini 
lii ichish,air suvini ichishni kattalar tavsiya qiladi.Buni ularga ona- 
7l.i|iiriyalar oldin aytgan bo’ladilar.Shu maslaxatlarni bajarganida 

i forig’ bo’lganingizga o ’zingiz shoid bo’lasiz.Umuman olganda 
« .Ii o ’simlikni damlab ichish,quyuq pamil choy ichish,m eva sharbatlari,

■ i'i.idigan va  yovvoyi holatda o ’sadigan meva sharbatini ichsa yoki 
mni yesa odamning xoli quriganda,axvoli yomon bo’lganda,toliqib 

;h buzilganda,sal isitmasi chiqqanda,tom og’i qichishganda,yutalganda 
K-rishi aniqdir.Organizmning xim oya kuchlarining endi boshlanib 

in kasallikni yengib ketish qobili' atiga ega bo’lsa,terlatadigan,issiqni 
an,tonusni oshiradigan,balg’am ko’chiradigan,shira ajratadigan, 
'iga qarshi ta ’sir ko’rsatadigan o ’sim liklar foydali bo ’ladi. M asalan,

•  ' : 1 i kashnisimon ko’kat ,selderey-kashnichsimon osh ko’k ,ko’k piyoz va
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boshqa sab/.avollarni istem ol q ilish xavot tonusining, islHa^ming 
xizm at qiladi hamda xazm qilish azolarining faoliyatini oshiuiili mm 
dorivor ta'siri kishi m izqjiga ham bog'liq  bo’ladi,ularning j w m i l J  
aks ta’sir qilishi mumkin. M asalan giperasid gastrilda 
lim on,zira,tog’rayxon,qalanipir va veyishga ishlatiladigan <• m ilt  
gastrit bilan ogrigan bemorlarga yom on ta’sir qiladi.Havir.il > * 4* 
gepatit bor bemorlar qora muruch va qizil qalampir.aL'lu lu< 1 w  
pivoz.gorchisa (xantal) yem asliklari kerak.Gipotoniyasi boi l>. 1 

ukrop yevishi,shuningdek o liy  navli ko’kchoy ayniqsa 95 1 >> ■> 
mumkin em as.

M iokard infarkti bo’lgan.infarktni boshidan kcchu 
shuningdek, tromboz va tromboflebitda rayxon,kashnich 1 > m 
mumkin em as,chunki qonni ivishini k o ’paytiradi.

Shuni ta’kidlash kerakki m eva-sabzovotlarni davo vosii.i 1 il 
darmonlar bilan davolashga qo’shim cha vosita sifatida buyurish I >

Hozirgi kunda ilm iy tabbobatda xalq tabobatining ko'p ,r > 1 >k |  
foydalangan holda tabiiy va shifobaxsh zaxiralar asosida y 
darmonlar yaratish y o ’lida foydalanm oqda.

Ham m a narsaning ozi davo-yu, ko'pi zahar degan Abu Ali ilm 1

H P H M yT K A  i n m J I A P  <DM JHKACHHH VKHTHMIHA <l> \ II I {
AJIOKAZIOPJlLiK  

l i o f i i y p a e B i i  T . ( H a M f lY  M a m c T p i f ) ,  I o x ii/i o b  M . ( H j i m ii i i  | i« •
C y n r r w  H H ju ia p a a  6 v t } h  a v i i e n a i  h  K a 6 n  6 h 3 h h h f  p e c n y O jm #  

(j)H 3H Ka (JiaHH Ba y h h  yK H T H U ifla  >K yfla K a n a  y 3 r a p n u i J i a p  6y j.M  

(ipH M yT K a3rM H .nap  (t)H 3H K acH , n jia3 M a (j)H3HKacH, 3 j ie M e n T a p  3 a p p ;n m |i  

M H K po x aM fla  H a iio j j i e K T p o im K a  B a y jia p H H H i K r ry iy ia p H  a c o c n ; ia m  1 , 

HOMH3HKHH OnTHKa, aTOM  B a  H flpO  4>H3HKaCH, KBaHT MCX1IIIIII 

f iy n a j iH m jia p a a  K a r r a  lo ry K J ia p ra  3pHLUHJiMOKfla.
By roTVK-'iap 3aM H H H aa yKVB-rapOHH >KapaeHHHHHr a c o o i l l  

T atJiH M  c a M a p a f lo p jiH iH  eT auH . T a tjiH M  c a M a p a n o p j in r n .  T au iH M  m>iii 
MaKcaUH Ba Ba3H <J)ajiapH ra m o c j ih f h ,  yH H H r h jim h R  >KH\aTflaH a c o i mi* 

H iH H M H n i, T y p M y iu  GwjiaH G o rjiH K an rH , uiy 6hji3h G w p ra  J 'k j t i ' im i . - 

MeToanap, M oaejinap Ba BocHTajiaptiHHr TaH.iaHHuiH Ghnan acoi i.m 
T a p 6 n »  w a p a e H H  TauiKHJi 3THJiaflH B a a M a jira  o u in p H JiaflH .

IIIyuaaR fiyajiapaaH Gupw aphMyTKa3 rn hji a  p (})H3HKacM <|mhm 
yK H T H U iaH p. X ,03H p rH  KVHfla (JiaH Ba T eX H H K a pHBOJKHfla H p M M \l* * | 

tJ)H3HKacHHHHr vohh xaMaa axaMHHTH 6 eKHSc KaTTa.
pH M yT K 33rH M JiapH H  4>H3HK-KHM eBHH X O C C aJiapH , Ty3H JlH lU H  h.l 

K yJiaaH H U iH  M a B 3 y c H ra  KHM e 4>an n  6 iiJ ia H  6 o r J i a 6  a a p c  y i H j i c a  M aK Cujn .1 u  

6 y j i a f lH .  E v h h h f  y i y H  d)H 3H K a c()aHH yK ,H T yB H H jiapH  KHM e y K H T y B 'im u i i| 

G n p r a J iH K a a  a a p c  a c a p a e H H f la  H J i r a p n r a  c y p H J ia a n r a H  < jw K p j ia p .n i mill 

a a p c H H  T a u iK H J i k h j i h i u h  K ep aK .

f l a p c r a  a o n p  <}>H3HK Ba k h m c b h h  T a*:pH 6a j ia p ,  c x e M a jia p , 11 ■ •> 
MyjjtTHMeflHH, aHHMauHs xaMaa HpHMpTKasrHHaapHH Kyji.'iaHHJiHiiim.



i—  i yiO B  (JwjibMH Ba 6ouiK ,a:iap  T a \.iH ji  k h .i h h h 6 ,  a a p c  y n y H  KepaK JiH

■ n rp iia .iJ ia p H H  T a f lc p jia 6, f la p c  c n eH a p iif icH  e3HJia4M.
L /lu p i:j |u  -  flpHM^TKB jrH H JiapH H Iir Ty3H .'IH H IH , 3,ieK T p x o c c a n a p H , M aTe- 
mi ii ita iiH iJieK T pH K .aapaan  (JjapKHHH, coJiH iiiTH pM a K apuiH JinrH  yTK a3yB - 

ic M iie p a T y p a ra  oo F JiaH H iu n , x v c v ch m  ap a .ia m M a jiH  5'TKa'iyBHaH:iHK. 

.M ilijiap H aarH  (j)H3HK w a p a e H , n o T e H u n a ju ia p  s jie K tp o H  Ba KOBaKjiH

i, k iiim jihk, 6y  xycycH H TJiapH H H  (J)aH T exH H K aaa KyJiJiaHHiiHiiiH, a n o f l j i a p ,  
w* m p .ia p ,  T ep M o p eiH C T o p . <})0T0pe3HCT0p Ba ( J io ro s jie M e h i la p  Ba 6o u iK a  

•> m y ii 'ia . ia p  6epH.naflH .
I l l y  G ii.iaH  6 n p r a  KHM e (|> anH ,gaii y p r a n H J i r a H  -  M e T a jij r a p , A H e iie K T p H K jia p . 

f  I h'ip iM 'L 'yapH H  aTOM Ty3HHMUlH V JiapH H H I' SjlCKTpOH CO H JiapH  S H JiaH

b n ......i i . x y c y cH H  Ba apajia iH M anH  apHM  yTK asrH H JiapH H  aTOM Ty3HJiHUiH

• •II x o c c a . ia p n  n Ba p , n-p , p-n  T H n n a a rH  apH M  yTK a3rH H jrapH H H r 

i n  KHMeBm ' w a p a e H ia p .  k h p h t h u i  ru ieH K an ap  6n jiaH  K O iu iam , 

i c x h o j io in a j i a p n  Ba 6ou iK a  T y u iy n n a j ia p  6e p H Jia n n . YKHTyBHH 5ipnM
11 ii*i M o au aJ iap  Ba y n a p a a H  a c a jia n H ra H  a c 6o 6j ia p  x aM /ia  KypHUM aJiapHH 

I  'iH K ap m n jia  4 > h jh k  - k h m c b h k  TexHOJTorHH.iap x a K H ja rH  a x 6o p o T n ap H H  

ip r a  T y u iy iiT H p a aH  Ba apHM  V T K asn iM .'iapra  a o H p  M a c a jia n a p a a H  eH HJia^H . 

V iK in iH 4 jiap  (|)H 3H K acnra a o n p  M aB3yjrapHH V K H iH iuaa  t j ja n . ia p a p o

|« .....mm TatMHHjraiu yKyBHHJiap 6 hjihmhhh HyKypjiauiTHpHiura, MycTaxKaM-
B  v i |n iK p .ia u i  k o G h j i h a t h h h  y c T H p m i i r a  Ba yH H H r a y H e K a p a u iH H H  KeHraf i-  

i p jiaM  S e p a i iH .  O a H J i a p a p o  6 o F J ia H H U i/ia p H H H r T y p j ia p H , u ia K J iJ ia p H  B a

Eiim  H aM oeH  k h j t h u i  w a p a e H H f la  yK yB H H jiapH M H r 6 o iu K ;a  ( j ia iu ia p H H  K aH flafi 

>•>1.1.1 y 3 J ia [ i iT H p n :i ra H j iH rH  a H H iy ia H a £ H  B a  J 'p r a H H J ia e r r a H  M a T e p H a j in a p H H H r  

i« i hum  r y j i a  B a H y n y p  a H r j r a 6 ,  T y m y H H 6  eT H iiiH H H  TaT,M H H jiaH ,aH .

O O H flA JIA H H JirA H  A flA B H E T JlA P :
I M npiaxM cnoB  B., /Jaaaxy>KaeB 3 .  Ba 6ow K aJiap. flpHM yTKa3rHMjrap (j)H3HKacHHH 

“ lim a ([lan.nap m rrerpauHHCH. HcpaRHOBeciibie n p o u e c c w  b nojrynpoB oaH H K ax h  b  

iiiHiHOAHHKOBbix CTpyKTypax. M aT cpnajib i M ejK ayH apofliioii KOH(j)epeimHH k  6 0 -
> iKimeMHKa A H  P Y 3 A .T.M aM aaajiHM OBa. TauiKeHT, 2 0 0 7  r.

I Iuxhuob H. Atom Ty3HjiHii]HHH J'khi mnaa upenMeTJiapapo 6oF.iaHHm.Tap. 
in KyjiuaHMa. HaMaHraH, 2007.

<I>II3I1KA. yK H TlHU  OPKAJIH ^KOJIOPHfl T A M I I M I I  BA 
T A P El IflC H HI I III A K JI JI A H TH PH III 

rjfpaeB A. (Haivi/l,y iviarHCTpii), J o x h / i o b  H. (Hjimhh pax.6apn)
l a 6HHfi p e c y p c j ia p a a H  oK H .ioH a (JioH aajraH H ui, y jiap H H  K H uiH jiap  6axT - 

fe ii i ii y n y H  XH3MaT k h j i a h p h iu  m vx.hm  h jim h A  B a h ^ k th m o h A  - h k .th co .z ih h  M y-

t n  i v j ih 6 , yHH x,a.ri S T H iiw a, h i . i ih  T a6n aT  6HjiaH HcaMHHT o p a c H ija r n  M y n o c a -  

piiH M V B otjiH K nainT H pH m aa h h c o h  xaeT H  y n y n  Ba Kejia>KaK a B jio a  M ainJiaaT-
- m i K y3Jia6 on T H M aju it aT H pH uifla  T a6HHH (JiaH jiapHH H r axaMHHTH . a r r a f lH p .

\ o 3 H p r n  LIHBHJ1H33UHH r.’ra 6 a j i  3K0.10FHK M yaM M O Jiapra ayM  KejlflH (a y H e

♦ iH M iiiiH ur y 3 ra p H u iH , 03011 k o 6 h f h h h i i f  eM HpHJiHiu Ba ynbT pa6H H a< j)iiia  H y p - 
*pi paiiHauHHCHHHHr KynaHHUiH, aT M O ccJiepanH iir H (})aocaaHHUiH. OKeaH cyB Jia-

iii H iJinocjiaH H uiH , K V pyiviH K narH  cyB  M aH 6ajiapH H H  H ^ .io c .ia H H u iH . a T p o ^
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M y \H T H H  p a ^ H o aK T H B  M o z m a jia p  6 mnan H <j>jiocjiaH H iiiH , j i u im i i i  <<| i ■

BHH M yB033HaTHHH 6v3HJ1HU1H. TVpilH K,aTTHK Ba C) K)K <111KIII ill 
m u ,  HynjiaH H U] acapaeHH H H  K ynaH H 6 6o p H u m . n y n y K  cyB  m \ .m u  ■ 

lO K o p H a a rw .ia p a a H  k c j ih 6 m h k h o . yKHTVBHHJiap i{ >
pH H H H T H a3 ap H H  M a3M VHHHH H V K Jp  6HJIHIL' 6 m ia H  HCI 1I|V ......

yH H H r x,aeT 6HJiaH 6o F .™ ic ™ rH a a rn  aM a jin ii x a p aK T cp iin ii 
K e j i r y c H a a r n  xaeT .’ia p n ; ia  y M p a iiiiH ra ii 3 k o ; io i 'h h  M yaviM o i.i|m  i 

KeJiraHjiapH^a yjiapHHHr chhm hhh  Tona 6HJiHuuiapHiiH mvhi 
y K ^ B H H n a p ra  C H H rfln p n6 S o p H im iap H  K epaK  ne6  x ,h co 6ji;iI im h i 

yKHTHjiaeTraH yKyB (jiannapH GouiKa (jiawjiap KaTopn skojio i im -|
V3BHH 6o r j i a 6 yKHTHiu ykvb (jiaHHra kh3Hkhm hh o in n p a i iH ,  ..............

MycTax.KaMjraH.iiH Ba yuap.na aMajiHH KyiiHKMajiapHH inaK juiaiim |i > iii 
<t>H3HKa yKHTHUI OpKajlH SKOJlOrHH TatJlHMH Ba T apfiim  lllllllll 

K y H H aarH Jiap aaH  H 0opaT :

-  VKaM HflT B a  Ta6HaTHHHr p H B O W Jia H H U J K O H y H Jla p M . / H  
M y H o c a G a T j ia p H H  y K V B M H J ia p ra  n y K y p  p r a r a i i i  Ba x ia B p  (n  

(JjH K pjiafi o J ia a H i  a n  u ia x c H H  L u aK JiJ ian T H p H u i:

- yK \BH HJiapH H  a m a 6 T y p r a n  M yxH T flarw  raGHHii 6o h j ih k  i,i |m n «  

c a i y i a m r a  \H 3M aT  KHjiaAHraH k h jih G  eTHiiiTH pH iii;

- yK yBHH Jiap y3JiapH H H H r h * t h m o h i  M aaaH HH , zjh h h h  k>>|> 
oaaT jrapH H H  p H B c m j i a i n H p H i i i . u a  y 3 J ia p H  H in a G  T y p raH  VKOHJiapmiin i 

y jia p H H H r h h c o h  x a e iH  s a  cajio M aT JiH rH ^arH  axaM HSTHHH, e w  ;m m n i i
HHc6aTan Mexp-Myxa66aT yflroTHUi HLujiapHHH y3JiyKCH3 ................. 1
6 o p H i u .

® H 3H K a K ypcH iiH H r: M o& zja  Ty3HJiHWHZiarH: M O JieK yjianap. l.|«

K aTH , K a lT H K  5KHCM, CVKIiyiHK B a T a3J7apH H H r M O JieK yJlH p ........................

(M o a a a H H H r v h  xoJiaT w ), T ypnw  M y x H T jiap a a  flH(})<j>y3HJi x o a h i .h h .  
X o a H c a jra p 4 a : xapaK aTJiaiiyBM H  c v io k j ih k  Ba ra3JiapH H H r hchcm fii i m  

x o j i a x u a r i i  r a 3  Ba cyioivTHK.ua 6o c h m ,  aTM0C(})epa 6o c h m h .  T o p p i i 'im i*  

6a c n ,  A p x H M e a  K onyH H  Ba yH H H r KyJiJiaHHJiHiuH; H c c h k j i h k  x o ;ih i i '
CHKJIHK XOCHJI KHJiyBHH ManGajiap, 5KHCMJiapHHHT HCCHiyiHKHaH KCInnll 
t h k  jkhcm , cyroiyiHK Ba ra3Jiap.ua hcchkjihk  y3aTHjiHiuH, h c ch m h k  i 
J1HK. KOHBeKUHfl, HCCHKJIHK MaUIHHajiapH Ba Ta6HaTHH MVX0(J)a3a M i n n a  

JiapH yTHJiraii.ua jk o jio ih k  SHJiHMJiapaaH (JtoHnajianHLU axaMHsmm ,*«'i 
J73HMH3.

3K0Ji0rHJi TatJiHM-TapGHHCH y3JiyKCH3 onflHO 6opHjiraiiji;iniii( 
HHJiapaa 3K0Ji0rH5i MaaaHHHTH iuaKJijiaHaflH. YKyBMHjiapra eiujmiMT 
6HaTHH T y in y H H in ra , T a6n aT  ry3aju iH K JiapH H H  x h c  3 T H iu ra , yHH « ' 
ojiaM HH  H ^p o K  3TH1U, T a6n aT  x o A H c& n ap n , c a 6a 6 Ba 0K n6aT K oiiy iiim i 

a H r j i a u i r a  y p ra rn S  6o p H in  3apyp. SKOJiorHH T a iJ iH M -T ap 6HflCH aim ; 
6o m n a H a a H  B a 4>H3HKa y k h t h u i  o p K a jw  SKOJiorHK 6HjiH M jiap 6e p ra H  6v u

c& O flflA JTA H H JirA H  A flABH ETJTAP:
1. H a3apoB  A . S k o j io fh h  acoc jiapw  Ba TaSHaTHH Myxo(J>a3a  k h jih u i. S ■ . 

K^jinaHMa. HaMaHraH, 2011.
2. TypflH K yjioB  3 . <t>H3HKa Ba 3KOJiorHK TatJiHM. T.: Y kht)  bh h , 1992.

242



I IIIK V IAH A T M O C W .P A  K O C H M H  M A B iV C H H H  VKH I H UIjlA
• KO,K)rHK EH .ilH M JIA PflA H  <i)O M AA ;iAlIH III l iy jL IA P H

H . 3 o x h a o b , M .X o .i6 o e B H .

I l a u / j y

*  iM n c ( |ic p a  S o c h m h  a H M K Jia m aH  a a B p r a  H w c6 aT aH  x o 3 H p a a  aTM 0 C (j)ep a  

p t |)k h 6h a H H a rw iia  y 3 r a p r a m iH r H H H  H H o6 a T r a  o j i h 6 , ^ K y B H H a a p r a  

k  m p  O h jih m h h h  K eH raM T H pyB H H  3 K o .n o rH fl (J iaH H aa  6 e p H J ia e i r a H  K y f iH a a rH

■  h i|n n i m h c o ji c w j)a T n a a  6epH J7HLUH M a K c a a r a  m j b o ^ h k  a e 6  \ n c o 6 jiaH M H 3 . 

|^ . io c ( |) c p a  -  E p H H H r ra3CHMOH k o 6 h t h  65 x̂1 1 1 6 . x a e T  y n y n  3 a p y p  6 y jr r a H

► m ip . A T M 0 C(})epa e p  H y c T H ia  (Jw3HKaBHH, k h m c b h h ,  6Ho.rcorHK T a iC H p  

i«l e p  IG 3aC H fla HCCHKJTHK. H3M/1HKHH T 3 p T H 6 r a  C0JIH6 T y p a f lH . A TM O C(})epa 

1 \ 1iM0a K;o6 H FH flH p, q y iiK H  y  TH pH K  o p raH H 3 M Jia p H H  T y p jlH  

i» |iii 'iiii;i(J )m a  H y p j ia p  B a K O C M O caan  T y iu a a H r a H  M e T e o p H T jia p H H H r 3 a p a p n H  

im 1.m  \ n M o a  K H jiaa H . A T M o c< J)ep a  6 y ^ M a r a n a a  s a n ,  Ep l o s a c n a a  O f t a a r n  

p t i  ( iy j iM a c  3 4 H. Ep i0 3 a c u  K Y H ay iH  10 0  r p a a y c  k h 3 h 6 ,  K en a c H  s e a  - 1 0 0  

l i m a n  6 y j i a p  J a n .

........ ko6 h t h  a c o c a H  a30T  ( 7 8 ,0 9 % )  - h 2, K H c n o p o a  ( 2 0 ,9 5 % )  - 0 2 f la n
| |  1 (>J?jih6, y j ia p  aTMOc<j)epa ra 3  TapKH6HHHHr 9 9 %  h h h  TauiKHji 3 T a jin .

E »n 1%  h s e a  GoiUKa ( a p r o n  ( A 2) -  0 ,9 3 % ,  K a p 6 o H a r  a H r n a p H a  ( C 0 2) -  0 ,0 3 % , 

m iA oboa , re jiH H , KpHnTOH, k c c h o h  Ba o o u iK a J ia p )  r a 3J ia p a H p . T a 3 .ia p n H n r  
I xy llaHH6 , HKKHHHHCH K aM afin6  KeTHIUH THpHK MaBWyflOT XaeTHHH

C MuiiiiijiaH MHKapH6 K >6opaan Ba x a j io K a n a  o j ih 6  6 o p m iiH  m vm k h h . 
« i|u-ptm arn a30T acocaH  E p /jarn  MHKpoopraHH3MJiap <J)aojiHflTH naTH w acH iia  

►cjih6, 6H0Ji0rHK acapaeH Jiapaa vHMajiHK p ojib  yfiHaMafiflH. E p aarH  t o f  

minima M y>KaccaMJiaiuran a30T a T M O c ^ e p a a a rH  a 3 0 T ra  K a p a ra H a a  5 0  

’> K ynan p . ATM0C(J)epaaa spKHii x o j ia r a a  ynpaR aH raH  K H caopoa -  a liih ji  
m n u a p  MaxcyjiOTM 6 y jiH 6 , t h p h k  opraHH3MJiapHHHr a>Kpa4Mac k h cm h  Ba 

niinfiaH x ,H coo:iaH anH . H h c o h  \aeT H  y n y n  K^n sH eprH H , Kyn s H e p r n a  o .ih ii i  
m ,1 KHCJiopo/i 3 a p y p . H h c o h  KyHHra ypT a x ,n c o 6 ra  9  Kr x a e o  oH.'iaH Hatjiac

E  H iicoh  y p T a n a  yM p (7 5  e m ) aaBOM Haa 7 0 0 0 0 0  K y6 MeTp xaBOHH o a a a H .
■ ' |n -p a a a  030H ( 0 3) Ba cyB  o y f jia p H H H iir  6 y .iH u iH  a n o x n a a  axaMHHTra s r a .  

h i|n :p a iia r h cyB  6 y jiy T  Ba TyM aHJiapaa, M afiaa to m m h  Ba c v b  KpHCTanimajiapH  

yMpafi^H. C yB  6yFjiapH  acocaH 10 km r a n a  6yjiraH  6 a jiaH a .iH K .n ap aa

Cm A T M o c ^ cp aH H H r KyfiH KHCMHua y n p a ii.u H raH  K ap6oH aT  a H r n a p n a  ( C 0 2) 
niK jiapH H H r 4 ) o to c h h tc 3  >KapaeHHfla (Jiao.'i K a T H a iu aan . K a p 6 o H a T  a H r n a p n a  

Illllap OTHJTHIUH, eKHJIFHJiap eHHLUH, opraHHK M O aaaJiapH H H r HHpHIUH Ba 

iM jiapHHHr Hacfiac o j ih lu h  H aTH /K acH aa n a f ia o  6 y j ia a n .  C 0 2 H Hc6araH o r n p  

►ft. 'ly K y p  e p j ia p a a  (3 c k h  K vayK- m a x T a  Ba 6 o u iK a  >K ofijiap jia) y n p a H ^ H . 
\ m o c ( j ) e p a  n a H i.ia p H  x aB o  k o 6 h f h h h h f  a^cp a jiM ac  k h c m h a h p .  ^ C \4 a  M afiaa  

f c w i iu ia p  opraH H K  Ba HoopraHHK >K apaeH 4ap H arH S K acnaa  x a M a a  T o r  >KHHCJiapH 

I  iiipoK  KaTaaMHHHHr eM H pnjiH uiH  (H y p a i.M ), ByaKOH x o a H c a jia p H , ypM OH, 
l ' i i  im  Top(J) e rH H aa p H , a e n r H 3  c v b h h h h i  6 y ra a H H m H  0 K n 6 a T n a a  n a f ia o  
P " iim H p .  ATMOC(}>epaaa >Kyaa K^ri M H K aopaa k o c m h k  naH rjiap 6 y n H 6 , e p  
• M il l  II HHJTHF3 2 -5  MJIH. TOHHa KOCMHK M3HI T y iliaaH . A TM O C(J)epaaarH  TypjlH

•  ii ip o jiap H  Ep aaH auia(j)T  k o 6 h f h h h  y 3 ra p T H p H iu a a  K arra a x a M H m ra  3 r a a n p .
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H v h k h  r a j  x .o . in i ia r H  c v b  o y r . i a p H  H .ip o  a T p o c jm ra  mmim.tiM , 
x o c h j i  n . i i i i .  H a n r j i a p  K } '? in  p a a n a u H H C H iiM  i o t h i i i  K o t i u n m  

to 3 a cH H H  i i y p . i a i iH iu H ^ a i i  c a m ia n .a u .  A r \ i o c ( J ) e p a a a r H  <iain u>

p e jib e c j)  xycvcH H T H . t v 3 h j i h u i h  B a 6a n a H ,a .n n rn ra  K a p a 6  T y p j m .......
M a c a j ia n ,  m a x a p  y c T K fla rn  1 k v 6 .c m . \a>K M aarH  x a B iy ia  In in  
3 a p p a c H  6 / J i c a ,  OKeaH y cT H a arH  1 k v G.c m . xa>KM,narH x a im  - i i 
3 a p p ac H  CiyjiaflH. M u c o m iH H r x y w ajiH K  tjiaojiHHTH a i M m '| i ' i «  

y 3 ra p x H p n f)  ro6opM O K H a: aT M O ctJjepaiiH H r k>'h h  KHCMHia kvii 
Ka p 6 o H a i  a H rn ,a p n a .  hc  ra3 H , T y p .n i 3 a \a p .iH  ra 3 J ia p . p a jim i.ik  
MaHr 3 a p p a 4 a u a p n  xaBO k o Gh p h  T a p K n 6 m in  y 3 ra p T n p n i iu  > 

K ypcaTM O K ^a

> y 03H p  Ep U ia p H iia  400 M HJUlHOHflaH O pTH K  aBTOM llOll II 

HHJiHra 300 m h j i ; i h o h  T o m ia  x a p  x h j i  3 a \ a p . i H  r a 3 J ia p ,  n a i r f  

M H K ap n 6  H (} ) j io c jia M o im a . I I J y u j ia H  200 m h j i j i h o h  T o n n a c n  y n i q i "  i

MHJIJIHOH TOHH3CH y  r.TCBOflOpOiira, MHJIJIHOH TOIIIiaCH a i o i  II 

K ejiauH . A T N io c () )c p a  x a B o c H H H iir  HcjjjiocjiaHHW H Ta6HHii 

y cH M JiH K Jiap  B a  k h u i . t o k  x y w a jiH K  3KHHjiapH \ a c T H r a  c a j i6 H ( i  i.n .i 

X a s o r a  H H K aeT ran  n a H r .  K ypyM , T y r y n  Ba o j i T H i i r y r y p T  r a 3 H , x j i u p  i

G npH K M ajiapn . MiiiiJbflK (M a p r H M y u i ) ,  c y p b M a , ( jn o p  B a 6o iiiK ,a j ia p .........

T j 'iu ra H  ycHM jiHK 6 a p r j ia p H r a .  T y n p o K  Ba c y a  opK a-iH  ycHMjiHK h jm ii m 
1 laT H /K aaa  M o ju ia  (<J)OTOCHHTe3) aJiM aniH iiyBH  6 y 3 H jia ju i

K acaJi.naH aaH , y jia p H H H r  x o c H J ra o p j in r n  K aM aH flH . y< h m j ih k jk i i .....
K H C j ie p o a r a  Go h h t h l u  k o 6 h j ih j i t h h h  i i a c a i iT H p a f lH . B y  3 c a  \ i 

H u e o t i j i a p  c a jio M a T jiH P H ra  K a r r a  i i y T y p  e T K a s a a n .

A iM o c c J ie p a H H H i' n ( j) j io c j ia H H iiiH  E p H H u r  x a B o  K o 6 H r H ia  t u i .h i | i 

K O .iM ac .aaH , 6 a j iK H  h h c o h  x a e T H  B a T C B a p a K - a T p o ( j ) H f l a r n  m v x h i i i i i  >

ATMOctj)cpa x ,a B o c n a a rn  x a p  xhji ra3Jiap, c y B  6yrjiapn, Kan ml 
3appaHanapH, pa,4HoaKTHb HaHrjiap xaBo cn<J)aTHHH 6y3aflH, TafiimS 
Typ.m ca.n6 nfi OKn6 aT^ap ojimG Kejiann. HjirapujiapH xaBo caHOui 
ycTHflarHHa H(j)jiocjiaHran 6yjica, \ 03np caHoaT, TpancnopT. aiici'i 
6oiuKaiiapaan whkk3h whkhhah K aira-K arra T>Manjiap, 6 np iioi« 
KH.noMeTp MacocJjanapaarH xyayajiap  xaBOCHiwur HtJjuocJiaHHiimi i 
6yjiMOK«a. BaTj3H 6np MauiyMOTJiapra Kypa, Ep ra3Hna 6 np mi i,i» 
MHKapHjiraH ojiTHnryrypT i a 3 n ,  hc ra3H (CO ), Kyji Ba KapooHaT am n 
MHRflopH TaxMHHaH 500 m jih. TOHHara eTMOKaa [l].

lO K o p H jia rn  MHCo.n/iapHH K e/iTM pn6 c[jh i» K a  y k h t h l i i  opKa-iM 

3K0J10THK 6 HJ1HMJiapHH CHHr,HHpH6, y jiap H H H r a y H eK a p a illJ iap iIH  Kl’lll 

rH H a K O JiM acaaH o n a  T a 6 n a T n n  a c p a R -a B a ii j ia iu ra ,  \ h h  Ky3 ko|> 

c a K - ia iu ra  03 6 y j ic a n a  \H c c a  K y m ra n  6yjiaM H 3.

C D O H JA JIA H H JIFA H  A flA B M E lH A P :
1. H a 3 a p o B  A. 3 k ojioi' h h  a c o c u a p H  Ba ra6H aT H H  M yxo(J)a3a khjiiimi 

y c jiy 6 H fi K^JUiaiiM a. H aM aH raH , 2011 .

2. TypaHKyJioB 3 . OH3HKa Ba 3 K0Ji0 rHK TauiHM. T.: YKHTyBHH,
3. TypaneB H. OH3HKa. 6 -c h h (} )  aapcnnrn . T.: Kartografiya DIICI It
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III MW tV P H A fl { \B I1 (  IIM O C T b  3<]>tt»EKTHBHbIX JH A H EH H H  
11H A JIbBA H H M ECK H X  X A P A K T E P H C T H K  C O jIH E H H b lX  

3 JIE M E H  FOB 
P.r.H kpaM O B P.M . iKajiojioB. O .T. IlcManoBa

»'|n|in iMBHbie 3naHeHMfl (JioTorajibBaHHHecKHX napaM eTpoB c o jih ch h i.ix  
h i  (( 3 ) c y m e c T B e H n o  3aBHCHT o t  T e M n ep aT y p w  [ 1 ] ,  Ho Bbipa/Kennfl, 

■fin ycraH aB JiH B aiom H e 3aBHCHMOCTH 3 th x  napaM eTpoB o t  TeM iiepaTypbi
......... . B  naH H O tt p a 6 o T e  no jiy^M nnpH H ecK H M  M eT oaov i n o jiyM em .i TaKHe

>111111 h n0K a3aH 0  h to ,  3 t h  Rhipa>tceiinH x o p o u io  c o r j ia c y to T c a  c 
SrraM M  )KC!lepHMeHTOB pa31IHHHbIX aBTOpOB.

I lilllMM H3 OCHOBHbIX fjjOTOrajlT.BaHHHCCKHX napaM eT pO B  C 3  flB/lflCTCil 

I ItllllLIM MOUlHOCTb, KOTOpafl OnpCJICjlHeTOi C.'ieUVIOmHM BbipaVKeHHeM [1 ]:

M|M|icKTHBHoe 3 H a n e H n e  TO K a h  L /^ -ac jx JjeK T H B H o e  3 H a n e H n e  H anpfl>K eH H H . 

jn|icKTHBHoe 3 H a n e H n e  M o m H o c T H  o n p e a c jiH C T C H  no K acaT ejibH O H  to  nice 
iKcnepHMeHTajibno HiMepemiofi BOJibT-aMTiepnofi xapaiaepHCTHKH 

I I ?) npn ocBemeHHH (p n c .l). llpsMafl ; t h h h h  1, coeflHHfliomafl ToneK, 
h myiomnx Hanpji/KCHHio xo.TOCToro xoaa h t o k v  KopoTKoro 3aMbiKaHHH: 

li| n (0; J„). BTopaa n p s iM a a  j i h h h h  2, nojiynaeMaH napajuiejibHbiM 
ii*ciiHeM j i h h h k )  1 a o  KacaHHH c K pH B ott BAX C 3  n p n  o c B e m e H H H  [2]. 

kucaiina co o T B eT C T B y eT  3(})(J)eK rH BH 0M y 3HaneHHK) m o i i i h o c t h  C 3. 
imiHCb Ha 3Ty MeroflHKy h reoMeTpnHecKHM coo6pa> K eH H H M  m o > k h o  

liopMyjiy, oiipeaejiJiioiuyK) jcJicjieKTHBiiyio MomHocTb. 
i niic a .™  npjiMOH jiHHHH. npoxoaam en nepe3 flByx Toweic m o j k h o  nncaib  b  

i i i i i i c m  B H a e :

( 1 )

J - J I _ U - U I

J 2 — J\ ~ - U
(2)

J.,

J .

Piic. 1. OnpeaejreHHe 3(J)4)eKTHBHOH m o u jh o c th  H3 3KcnepHMeHTanbHoii 
i*iMi n ,T -a M n ep H O H  xapaKTepucTHKH C 3  (KpHBaa - 3).



r i c m o M V  n n a  1 -  j i h h h h  H a  p n c . l  m o *  n o  n o . n v M a T t :

J . . .J  =
U.

■u

r a e  J „  -  t o k  K o p o T K o r o  3 a M b i K a i i H e ,  U „  -  H a n p j o K C H H H  x o j h k  m

a = ' '  b (3 )  H B jiaeT ca y rjioB b iM  k o s ^ h u h c h t o m  o n .
L u

j ih h h h . T o r a a  ypaB H eH H e a jia  n p n M o fl j ih h h h , n a p a j u u  n.m 
H M e w m e H  eA H H yio t o h k v  KacaHHH H a S K c n e p H M e iiT a jib iio li >:■ 

MO/KHO B b ip a3H Tb B B H ^e :

J = aU + b .
TaK>Ke y n io B o f i  K03(})(J)HuneHT .hjih 2 -npaM O H  j i h h h h  

BbipajKCHHH BAX C3:

J. =j  exp 3 ~)
’I

rue J ,̂- ( J j o t o t o k ,  J0- t o k  lia c b im e H H e , e- 3apaa s j i e K T p o n a .  i 
B o:ibU M aH a. r - T e M n e p a T y p a  [3], J \ n s t  3Toro H3 (5) n o j iy h h m  ii|>• > 
H a n p a /K e n H K ) . KaK H 3B ecT H O , K03(j)({)HUHeHT H e H a e a j i b n o c m  

o n p e ac jm e T C H  M exaH H 3M O M  n p o x o iK a eH H a  s j i e K i p n n e c K o i  o  im i_  

m o x c h o  n p e a n o j r a r a T b ,  h t o  B b ix o a H o e  H anpavK eH H e C 3  l i e  i.iim  

riap a .v ieT p a  [4 ] ,  TaK KaK TOMKa nepeceH eH H H  2 -n p a M o ii  h  3-Kpiiiim 
U=UM/, h  fl.nn  y r j i o B o r o  k o  )c |> (j)nu iieH T a a, m o h c h o  n o j i y n a T b :

e U ,4,
n.kT )•

nO ST O M V  B ( 6 )  « 1-  K03(J)(})HUHeHT H eH flea ilbH O C T H  BAX C 3, B III 

3(J)(J)OKTHBHOH MOIUHOCTH. H 3  VCJIOBHH Iiap a jU ie jIb H O C T H  npHMbIX III 

HTO 3H 3M eH H e HX y rjIO B bIX  K 03(j)(J)H U H eH T0B flOJIHCHbl 6 b IT b  p a H ll l . l in i  

V H H T blB aa O TpH LiaTCJlhH O CTb 3HaMCHHH TO K a K o p o T K o ro  ...................................

J  , . ( e u
"  =  7 . ----------- e x D

U .
-e x p  

n ,kT  { n ,k l

H3 (7) a J T H  s i J x J i c K T H B i i o r o  3 i i a H e H H H  H a n p a w e H H e  ( U ^ p )  C 3  no jiy iar a

U = i * L l n :£ n _ £ i* L . 
e Jo eU „

K oraa  HanpaaceHHe C 3  paBHaeTcs Ha ero 3(J)(J)eKTHBHoe 3>i 
T o m a  h  ( J j o t o t o k  p a B H H e T C H  H a  C B o e  3 ( } ) c | ) e K T H B H o e  3 H 3 M e H H e

J ,  ■’ e x p
' f l K A  

n,kT ) 1 \ - J .

H3 (8) h  i > a n a  3({)<})e:.THBH oro 3 H aM en H e  4>OTOTOKa i . o j iy n a e M :

n.kT
eU„

- 1 Jo

a H3 ( 8) h  (10) a n s i  3<t»})eKTHBHOH m o i i ih o c th  C 3  nojiynaeM:
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*  J j  « ■/«
n I 'H M iia x  [2, 4] Rnsi T e M n e p a r y p n o H  3 3 b h c h m o c t h  TOKa H a c w m e H H e  ( J 0), 

* i 'l« i iK o io  3aM biKaHHs ( y „ )  h  n a r ip s i> K e n h a  x o j i o c r o r o  x o ,a a  (U xx) n o jiy n e H b i 
Mum nbipa>K eH H fl:

( 11)

= •/«, exP £ £ <
* r ,

1 I
e x p

r.

nkT,
V„

r

t / „ =  ( ^ o  o - ^ )  — +  ^ ,
* II

(12)

(13)

(14)

ihk  iiacbim eH H H  h  f /0M -  HanpsDKeHHH x o n o c T o r o  x o a a  npH  KOMHaTHOH 

type, ip- B w coT a H O TeH U H ajibH oro 6apbepa, n - K03(t>cJ)HUHeHT 
|m ihc th  BAX C 3 , b TOHKe o n p e^ eJ ieH H fl TOKa K0p0TK0ro 3aM biK aH H Ji, 

»nniiinM0CTb BbicoTbi iioTeimHajibHoro 6apbepa (<p) o t  TeMnepaTypbi C 3  
KMIIIIUKOBblH BHfl C T eM nepaT y  pHOH 33BHCHM OCTbK) 3anpelU,eHHOH 30H bl 

* 111( 1, UIHKa [ 5 ] .  r i0 3 T 0 M y , 3 T y  33BHCHM OCTb M05KH0  T lH C a it C J iea y iO m H M

V  =  V o - Y t > (15)
m.iavra noTeHunajibHoro 6ap tepa  C 3  npn T= 0 K . 3HaHeHHio <p0 mo>kho 
iiiii. M3 (14). 3KCTpanojiHpya 3aBHCHMOCTb Hanpx>KeHHe x o jio cT o ro  xoaa  
irpiirypbi (U ^ T ))  H a T—>0 K .  y- TeMnepaiypHbifi K03(J)(J)HUHeHT bmcotm 
;i«jii.iiuro 6apbepa. B [6] noica3aHo, h to  ero  3HaneHHH jie*aT b  HHTepBajie 

J '  I’l/K .

It pufiivre [2, 4] n 0 K a3 aH 0 , h t o  K03(})4)HLiHeHT H e n aea jib H o cT H  n B A X  C 3  
ib h c h t  o t  T e M n e p a T y p b i  b H H TepB ajie T e M n ep a T y p  7"= 100 K - 500 K. 

i u  Bbipa5KeHHii (8 ) ,  (10) h (11) m o w h o  o n p e a e jiH T b  TeM nepaTypH yio 
m  u , 3(})(j)eKTHBHbix 3H3H0HHH (j)0T0rajibBaH H HecK H X  n ap aM eT p o B  C 3. 

p i. n e p e x o a H M  iien o cp eacT B eH H O , k  p acn c T aM  T e M n e p a T y p n o fi 

iMdi in  3(J)(J)eKTHBHbix 3H aHeH nfi 4>OTOranbBaHHHecKHX n ap aM eT p o B  C 3. 
i i i iMCTHTb h t o ,  Bee p a c n e r b i  6bijiH  ripoH 3B eaeH bi ana T0=273 K, (pQ=\A2 
1 0 'B /K , t /0„ = l ,0 7 6 B ,  Joo=l,75 10‘ 18 A.

.iy n c b  Bbipa>KCHHflMH ( 8 )  h  (12) - (15) M05KH0 iiojiyHHTb y p a B i ie H H e

• r ‘i« i i r p a r y p H o f i  3 3 b h c h m o c t h  3(j)(J)eKrHBHoro HanpflweHHsi C 3 . Ha pwc. 2. 
ICMIiepaTypiI3fl 33BHCHMOCTb 3(J)(j)eKTHBHOrO 3HaHCHHH Haiipfl/KCHMSI 

1 1 \ 'iL -im aH  npH n o M o iu H  (8 ). PacneTbi t s k j k c  noKa3ajin, h t o  3 <{>4)eKTHBHoe 
JIIK IIUIipHXCCHHfl C 3  He 33BHCHT OT K03(}><})HLlHeHTa HeHfleajlbHOCTH B A X , 

win dvacT  paBHbiM eaHHH ue ( « i= l ) .  Ha s to m  p n cy n K e Taioice, npcacT aB jicH U  
urajibH bie pe3y jibT a™  TeM nepaTypH oii 3aBHCHMOCTH 3<})(|)eKTHBHoro

•  iimih C 3  Ha OCHOBe AIG oAs-Goa„ [1], B h a h o ,  h t o  3 t h  pe3yjibTaTbi 
►in.' i di jiacyioTCJi b  HHTepBajie TeM nepaTyp 200 K<T<  450 K .  B t o w c  B peM fl 

.’00 K 3(})(})eKTHBHoe H anpji>K eH H 5i C 3  CH jibH O  n a ^ a e T .
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P h c .  2 . T e M n ep a T ) p H u in  3aBHCHM0CTb 3(J)(})eKTHBHoro H anpn .i 

o c u o B e  AKiaAs-GaAs, 1 -S K c n e p iiM e H T  [1 ]  h 2 -  p acH e T H b ie .iaH in .u - m i 

rio (J)opM> Jie  (8) ajia n  I

lIocTaBjiaa b  (10) <j)opMyji (12) - (15) n o jiy n a e M  B i.ip n *  

T eM nepaT ypH O H  33BHCHMOCTH 3Cj)(j)eKTHBHOrO 3HaneHHH TOKa C )  H>' 

H 0 K a 3 a n a  T eM n cp aT v p H a n  3aBHCHMOCTb 3(J)(j)eKTHBHoro 3HaneHHH i m  i I 

HeTbi r a r a c e  n o K a 3 a n n , m to  3(j)t})eKTHBHOe 3HaneHHH TOKa C 3  o n e iu .  i n “  
c u t  o i K03(}K|)HHHeHTa neH neajibH O C TH  B A X . X opoiuee c o r n a c n o  i 
p a c w e r a  v, S K cnepnM eH T a [1 ]  j ijih  T e M n ep a T y p n a H  3aB iicH M O cra h|hJ=. 

3HaM CHH:i TO K a C 3  H a O cH O B e A/GaAs-GaAs n o A y w e H b i n p H  n i=2.4 I in 
3 t h  pe3 y jib T aT b i xopoiuo c o r j ia c y io T c a  b  H H T e p B a n e  T e M n ep a T y p  155 Y 
K. H 3 piicynKa b h ; jh o ,  h t o  npw  T < 150 K 3(}>(|)eKTHBHoe 3H3HeHHi mini 
a p c e m m -ia ju iH e B O H  o c h o b c  paB H »eT c»  nyjno. H 3 b t o t o  cu ea y e i, 'u<» 

apccH H ii-raJijT H eB oii o c h o b c  He 6 \  a e T  p a G o r a T h  h h jk c  T eM nepaT ypb i 1 1311 
mA

100 300 500 700 T, K
P h c . 3 . T eM n ep aT y p n aa  3aBHCHMOCTL 3(J)iJ)eKTHBHoro 3iiaMeHHn TOKa ( 1 

AlGaAs-GaAs. 1- p eay jitT aT w  3 K c n c p n M e ir ra  [1 ], 2 -  p e3yjifcT aru , n o jiy n  n 
(jiopM yjie (1 0 )  ana « i= 2 ,4 .
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I’mc. 4. T e M n e p a T y p i i a j i  3aRHCMm o c t i .  3(j)(])eKTHBHOH m o i u h o c th  1 -  SKcnepH MeHT 

1 |*' iy u b T a ib i .  n o n y n e H H u e  n o  (j)opMy.ne (11) C 3  Ha ocuoBe a p c e n n n a - r a j i ; i n s i .

I locraB U fla  b ( I I )  (()opM yji ( 1 2 )  -  ( 1 5 )  n o J iy n acM  B bipaaceH H e « jih  

► leparypH oii 3aBHCHMOCTH 3(J)<j)eKTHBHofi m o iu h o c th  C 3. H a  p n c .  4 . noK a3aH bi 

MIM'paTypHbie 3aBHCHMOCTH 3(|)(j)eKTHBHOH MOIUHOCTH C 3. 3 n e c b  T a K * e , 

■rt^CHbi 3K cnepH M eH T a,ibH bie  p c iy j ib T a rb i  T eM nepaT ypH ofl 3aBHCHMOCTH 

ikiiiBHOH m o iu h o c th  AIGa4s-GaAs C 3  [1]. B h j jh o ,  h t o  s t h  p e 3y.ibT aT bi

•  ir  x o p o u io  c o rjia c y e T C »  b m iT e p B a ^ e  2 0 0  K  <  T < 4 5 0  K .
I u k h m  o6p a30M , b  H acT osiu efi p a 6 o T e  n ojiyn eH b i BtipaweHHH.
II IH BatO U IHe T eM nepaT V D H V IO  3aBHCHM OCTb 3(J)(})eKTHBHbIX 3H aH eH H H  

uii.B aH H H ecK H X  n a p a M e T p o B  C 3  H a O cH O B e AlGaAr-GaAs. r io K a 3 a H o , h t o  

n i.ipaw cH H .-. B i i o .m e  K o p p e K r a o  M o ry T  o 6 t> s c h :  T b  T e M n e p a T v p H y io

IHMOOTb 3K C liepH M eH T aH bH bIX  3(J)(|)eKTHBHbIX 3H aH eH H H  (j)OTOrajIbBaHHHeCKHX 

rpoB C 3. P a c n e T a M H  TaK )K e y cT aH O B JieH O , h t o  3<Ji(})eKTHBHoe 3 H a n c H H e  

KCHHfl H e 33BHC5IT OT K 03())())H U HeHTa H eH fleajIbH O C T H  BAX C 3.

H c n 0 j ib 3 0 B aH naH  j iH T e p a T y p a

!
i|'n|>cii6pyx A., Ee.k>6 P. CojiHemibie 3jieMeHTbi (Teop»» h SKcnepnM ein). M 
piom oM H 3flaT '’, 1987.

iniicii P., MKpaMOB P.r, HcMaHOBa O.T., A/THHa3apoB a M A. / /  f ejiHOTexuHKa, 2011, Jf»l, 
* 4
UinuionrmHHOB C., HkpaMOB P.r., A.iiieB P., HcMaHOBa O T., H n m o B a  O., H ypH T ju iioB a 
Ii I c.iHOTexHHKa, K»3, 2003, c. 19-22.
Amicn P., A.'imiaiapoBa M.A., HicpaMOB P .r  , HcMaHOBa O.T. // TejwoTCXHHKa, 2011, Ks2, 
<1

H , I chuob  fl., TepMan K <t>0T03neKTpnMecKHe hbjichhh. M.: “M np”, 1980.
|  ItlC  <J>H3HKa nOnj'IipOBOflHHKOBbIX IlpH60p0B (B KHHre 1). M .. Mnp. 1984.

249



TO  JA.'IAHI AH H A T in i l l - K A P K O K C H M E T H J I H I  I I II I I 
3UJ.A.HyjiaoineB, 3A.A.CapHMcaKOB, 3C.Lll.Paiiiii.ioi .. I ■ 

‘lU.A.CyjiaftMOHOB. ‘M.MvfiopaKOBa, ' III.C .> i i ■ ■ ■
‘HauaHzaH dae.iamynueepcitnienm, 2«KARBONAM \ l ' l*  

3no.’iu.\tepjiap Ku.uecu ea <pu3UKacit uiicninin i »m

L J e j i j i io j io s a m m r  ooqhh 3(})HpjiapH H H naa  y3nHnm  km i . .
KHMeaHH x a M a a  3 K c n jiy a T a u n o H  x v c y cH flT J ia p H ra  s r a  Gyjn .......... i t

6 v  H aT pH H -K ap6oK C H M eT H jrueju iio jio3a (N a-K M H ) Gyjmc 

M a c m T a 6 a a  n u u ia 6  HHKapHjiaflH  x a M a a  caH o a T  B a H im raf) >im 
c o x a n a p .u a  k c h t  H iu jiaT H jiaaH : t c k c t h j i  c a n o a T H . to H y ii'm  w

H H K apH iu, He<j)Tb-ra3 coxacH aa He(})Ti, Ba K yayK jrap iiH  f>y|i.......

jjnraH  TynpoK^H cycnen3HHJiapHH G apK apop/iauirapm ii. 101 mmi 
py aajiap u n  c])ji0TauH0H 6 o h h th u j, KepaMHKa coxacn jia . Kyp» 111 
KOF03 Ba KapTOH HLUJiaO M HKapHIUaa 6orjlOBHH-ejlHM JIOII'lll ■ 

THJiaflH.
To3ajiaHraH KMU, t h u j  n a c r a j ia p H .  p aan o  Ba 1 

KHHO<j)OTOMaTVpHajuiap H iu jra6  M H K apH iuaa, 4>apMaiu .11 im i 
G o f j io b h h ,  flopn n p en ap aT Jiap H H H  t v t v b h h  (wappoxjniK m \  

Hn.aap Ba cyiOKJiHKJiapHH tuHNiyBHH M aTOJiap CH(})aTM;iii iiim .ii 
OBKaT caH oaT H jia-M y3 .T aT iiJ iran  c y T  M axcyjiO T Jiapw  Ba m i |i« r i

nap(j)K)Mepim-KOCMeTHKa c o x ac n aa - KpeMjiap, 3MyjibCHH ..............
(M a3b).nap  m i i . ia o  'iH K a p m u a a .  3jieK TpoT exH H K a c o x ,a c n a a  • h ■ 
X 03Jiap  a e T a / i j ia p H ra  M eT ajui OKCHajiapw KyKyHHHH cy p K u m  1 
jiapH H  6ap K ,ap o p .n a u iT n p n L iia a , 3 J ieK T p o n afiB aH aJia iiiaa  u a  
cypT M ajiapH H H  T a f ie p j ia u ja a ,  K ^ iu ia o  o o n iK a  c o x a a a p a a  r  him n 

THpVBHH Ba 60FJI0B 4H  6 lipHKM a C H ^aT H fla , K H ToG aap 111! MY V - '  
T a i.M H p jiau i.aa , to K o p n  cucJiaTJiH p aH rjiH  KaJiaM Jiap 11.1 
T a iie p j ia i i i i ia  H iu jiaT H jiaaH .

Mai.jiyMKH, K M U  uenm ojicna Ba uejiaioao3ajiH  xap 
HIUKOpHHHr TypjlH KOHUeHTpaUHJIJlH CyB/lH 3pHTMa.’iapil 'II 
OpTHKHa HLUKOpHH CHKH6 OJIHLU, OjiHHraH HUIKOpHH IK 'IJ""m  
cycneH3H» <}>a3acHaa MOHOxaopcupKa KHC.iOTa kh yniim  
(M X C K ) hh k^ uihC peaKUHHHH ojih6 6opHiu opKajiH Aaiipiiii 
ycyjTjrapaa ojiHHaziH.

[ C6H ,0 2(0H )3*xNa0H]n +  nx CICHjCOONa

-------------- -- [ GsH,O i(O H )3Tt(OCH1COONa)lc)n +  n x N a a  1..,

A c o c h h  KapGoKCHM eTHJUiam peaKUHHCH 6 h  Jian  fm p  

MOHOXJTOpaUeTaTHH THJipOJlH3JiaHyBHH KyUIHMHa pcaKUIIM tll-l 
HiiiKop Ta’LCHpHaa 6y xcapagii ie3JinrH opTaan:

2 C I C H aC O O N a  +  H O H  --------------------------- H O C H j C O t  'II  •

H O C H j C O O H  +  N a O H  ------------------------ - H O C H j C o O l  I ■

C T C H j C O O N a  N a O H  ------------------------ ---  H O C H j C O C U .  I
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mhi i'.i|if)0KCMMeTHnuejinK)flO3a T a p K H 6 H fla  acocHfi k  U H M H ayiap- H aTpH H  

i.npH H  \ j io p H j» j i a p  x ,n c o 6 j ia n a i iM . Y j i a p a a n  T a u iK a p n  y H a a  y ioB H H  

■ | n l i  K apG onaT Ba H aT pH H  GnKapGonaT \aM  6yjTH U iH  t m k h h .

ry p H 6aM Kn, M ax cy jio T  T a p K iio n a a  K ^n M H icuopaa  K yuiH M ^a 

u n c a i i  an o p raH H K  T y3Jiap  x o c h j i  6y n a a H . T h 66h 6t ,  4>apM aneBTHKa, 

i m io a T jia p n a a  KyJiJiam  y n y n  6y  n aM y u a jiap H H  T 0 3 a jia m  TajiaG

■ m i l l  ycyjuia'paa O jiH H raH  ht. h h  70-80 % j ih  c n n p T H H H r  cyBjiH 
W ini.iii h u ij io b  6 e p H iu  o p K aJ iH  y H H H r T a p K H G n a a rH  a i io p ra H H K  T y 3 J ia p , 

m i GouiKa 6 np K aT o p  K yuiH M H a M o a a a j i a p a a n  k i b h G T 0 3 a j ia n a a H .  By 
h | i i i u u i  a c o c H i i  Moaaa M H K U opn 49-50 %  a a H  t o k h  75-98 %  r a n a  

’ ►»|i.nKacHra 3pHiiiHJiaaH. Eyiiaafi ycyjiaa T03ajiaHran KM Il 
i i iiu  l a i io a T H H i i r  K y n j ia 6  eTaKMH c o x a a a p n a a  K y jm a H i M yM KHH. JleKHH 
“‘■M iiiiciiTHKa, M C iiH U H iia. 03H K-O BK 3T Ba G o u iK a  c o x a j i a p a a  K y JiJia iu  

<|»HK GyjiMaHjlH. ByHra acocHH c a 6 a 6  KMU H in j ia 6  HHKapHinaarH
i * . ip a  ?h JiapHH y 3 n r a  xoc M y p aK K aG jw ru , afipH M  >khx ,03  Ba 
m i i  y j n r a  x o c jih ih  iiH poB apziH zia x,o c h ji O y jia e rra H  M axcyjiOTHH 

'► nia G yjiHuiH  Ba x 0 K a3 0 . A in .an aB H H  y c y j i a a  T 0 3 a jiaH raH  KMU
u t i i a G j i a p H r a  T y j i a  * a B o 6  6 e p M a c j iH T H  T 0 3 a j i a n r a H  K M U ,  o j i h u i  

It I.UIKHKOT HILIJiapHHH HHafla TaKOMHJIJiamTHpHUIHH TaK 030 3T aaH . 

i i i i iu iH K  a a p a w a c n  K )K o p H  6 y j i r a n  K M U  H a M y n a j i a p H H H  o j i h u i  

) | i i  i . i i i i  T a > K p n 6 £ U ia p  K e T M a -K C T J iH in  a M a jira  o i u n p H J u i H .  T e x i iH K  K M I J ,  

t i m u - p a j i  K H C Jio T a  3 p H T M a c n  O H J ia i i  x o H a  x a p o p a T H a a  M a t J i y M  B aK T  

u rn  G e p H J ia H .  H a T H a c a a a  t c x h h k  K M U  T a p K H 6 H a a r n  c y B f l a

i i i i i i o p r a i i H K ,  opraH H K  T y 3 J i a p  Ba o r n p  M eTajiji Ty3JiapH  cy B aa 
" r a  yTKa3HjijiH. I lly  6njiaH  6 n p  KaTopaa cyBaa spHiiaHraH Na-

i .<ih ipHTMacH T a i.c n p n a a  cyB aa spH M aH anraH  H -K M U  uiaK jiw ra 
iiji 6y jiraH  MaxcyjiOTHH cyB 6njiaH  io bh u i opKaJiH y H a a rn

• :‘ i,inaiijiH. M m jioB jiapH H ur KeHHiirn GocKHHHaa T03ajiaH raH  H -K M U  
» MiiiKopiiHHr cnnpT flarH  spHTM acn Ghjihh hu ijio b  GcpHLu opKaJiH yHH 
i^ iilln iira ii N ;>-K M U  xojiaTH ra yTKa3HJiaH. )K ap aen  cy H rH aa  o x iip rw

l ’ ft* lil CHHpT GHJiaH K ) B h 6  THTHJ1AH Ba KypHTHJIAH. Y  m f i y  KeTMa- 
Mi oiiiiiiran KMUnHiir paHTH ok, (})H3HK uiaKHH aeapJiH KyyHCHMOH, 

fffi miIuiobh 99,0 aaH KaM 3Mac, cyBaa hxluh 3pn6 (3pHTMaHHHr pH- 
I " I  x k i i i i )  iua<jx|)0({) KOByuiKOK spHTMa xochji KHaaau. To3ajiaHraH 
I ■ h>miGii Ba xoccajiapnra a a c T j i a 6 K H  peareHTjiapHHHr HHc6aTH,

a  NaKML4
■ NaCl
o  HOC.HjCOONa
o  NaOH
■ Na jCO;
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KOHneHTpaiiHH.napH, x ap o p aT  Ba >KapaeH flaBOMHHjiHniHH ra i.c u p n  V|u • 
T ernujjiH  x y jio c a n a p  KHJiHHflH

X a p  x h j i  y c y n .n a p a a  rex H H K  K M L J h h  T 0 3 a jr a 6 .  y u / t a n  t i  

o j i h i u h h  T y p fiH  v c j iy G jia p H H H  raflK.HK 3 t h j i h i u h , 'K M I J , h h  m i i n a n i j m i n  

a f iH H K c a  n a p 4)K >M epnH -K O CM eTH K a, 0 3 HK-0 BKaT, cjjapv iaueB T M K n n 

j t i ia a a  K eiiraR TH pH U H U iH ra. s k o j t o t h k  >KHxaTflan \aB<j)CH3 m h v m I iiI  
spH L U H jiH iiiH ra, Ba 6yH flaR  H aM v n a jia p  ycT H fla  HHa K ynjiaf) ii im dH  
H tijflapH H M  a M a ^ r a  o i i i n p m u r a  K e n r  fiy ji o m h iu h  M yMKHH.

l iy n u a i i  y c y j r u a  SH cprH H  Ba p e a r e i m i a p  captJiH  a im a  KaM. ra 
a c o c a i i  cyBjiH  m a p o H T iia  o j i h 6 G opH JiaiiH , aH taH aB H ft y c y ju isn  m  * 
BaKTHHHr cap(j)H  fle ap jiH  5 -6  6a p o 6a p  KaMaHHUiH MyMKHH, ojimhI.mi 

HHHr T03SJ1HK flapaW aCHHH lOKOpH byjTHIUH, TCXHOJIOI'HK 'I'M I 

HHc6aT a n  o z u ih h  Ba KyJiafi 6y jin u iH , M axcyjiO TH H H r (JjapM aK onen i.i i ifl 

KeflHiuH A H xaT JiapH /iaH  h jim h  Ba aM ajiH ii axaMHHT K ac6 3TajiH

C A R B O X V M E T H Y L E  C E L L U L O SE  FR O M  C O I H 
AND M l-R O C R Y S T A L L IN E  C E L L U L O ' I 

Sh.A. Y uldoshov, Saypiycv T.S., Sarym sakov  A.A., S.Sli Un.lr
Institute o f Polymer Chemistry and Physics, Uzbekistan Accident}

Abdulla Kadiri sir , Tashkent, sherzodbek yfcfi.matl 1 1.

Carboxymethy! cellulose (CM C) is one o f  the most spread uml 
large-lonnage madding ethers o f  celluloses which technical him I . 
applied in various branches, such as in oil, gas, hydrometallurgn <* 
textile, building industries. Purified marks are applied in l> i 
pharm aceutical, medical industries and in production o f synllii Hi 
liquids.

Synthesis process o f  CMC from cellulose and ccllulosr it 
m aterials divided into two stages -  merccrization and etherifieutiun "I 

A lkaline treatm ent and etherification reaction o f  celluli"' 
with or w ithout using o f  organic solvents, to be more p rcu .i 
(pseudohom ogenous) or heterogeneous (solid-phase) conditions

O ne o f  the advantages o f  heterogeneous solid-phasc null 
synthesis is sim plicity, absence o f  production wastes, fire sulily 
problem s o f  applying solid-phase method is difficulty o f foreunlin* 
quality. The reason could be the absence o f  quality control sullii 
etherification process, difficulty o f  managing tem perature of n 
C onsequently, those factors directly influence to degree of pnlv 
distribution o f  carboxym ethy] group along a chain o f  cellulose mm n 

They also depend on high thermal effects, the high ml* 
m ethyllation process, side reactions and complexity o f  heat remnv m| 

This w ork discusses com parative investigation o f e/ticnlli " 
kinetics o f  cotton and m ic rc ’rystalline cellulose, in heterogcnrnul 
solid-phase m ethod in the special adiabatic reactor.

C onduction o f  the process o f  carboxym ethyllation in uilm 
allow ing com parison o f  the rate o f  temperature change with thr it«>
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' reaction product substitution is taken as a base o f  this experiment, 
tin* basis o f  the received results, activation energy, constant o f  reaction 
exponential factors and specific thermal effects o f  carboxymethy Nation

i nl cotton and m icrocrystalline cellu lose (M M C) were determined.
Mir process o f  alkylation o f  MCC, activation energy E =3,088 104 J/mol,
• . litial factor A = 1 ,6 4 M 0 3 1/sec and specific thermal effect Qp=1789  

ively.
kr values in the process o f  etherification o f  cotton cellu lose equal to: 

jifi energy E = 4 ,7 5 7 1 0 4 J/mol, pre-exponential factor A =6,413 105 I /sec  and 
m al effect Qp=1079  kJ/kg. 

slilering the results it can be concluded that the etherification reaction 
MCC in adiabatic condition significantly higher than etherification o f  
lulose which can, explain that the surface o f  M CC, larger than surface o f  
liilnse.

u n i  (DAPr o i i A  h e a o j i h t  k a t j i a m j i m  r y n p o K J i A P H i i n n r
A l POKII M E Fill 11 X O CC AJIA PII 

F .IO jw a iu cB , A .T y p aa jm eB ,
& a p jjy

n il O a p ro n a H H H r n y ji M HHTaKacHfla T a6HHH Ba a H T p o n o re H  

■ :pnfla in a K ju ia n ra n  T y n p o iy ia p n a a  K aTop Ta^KHKOTMHJiap t o m o h h -  
,iiii la n ra n H a e K  ry M y c  M Him opH Kyn 3M ac, a m iK p o rH  03  flecaK  T yrpH

' i  'ivm kh  ryMyc ^rapyBMan TapKH6 jiH M ypaKKa6 th3hmjih Moaaa 6 ) th6 , 
■ ih iiO h  aoHMHH paBHHiaa y 3 r a p n 6 ,  flnrn;iaHH6  T y p a a H . By £ h h 3 m h k  

'i i i io .  ryMyccHMon MOjmanap, yr.rieBO.UJiap, opraHHK KHCJioTanap, 
yi jicBOflopoanap, 3(j)Hpjiap. am.flermuiap, a30TJiH M o jm a jia p  Ba 

(uuiaii 6n p r a  S eB o c iiT a  ryMyc M o an a jia p H , h i h h  ryM HH Ba yjibM HH 

l»jiii. i|)y;ibBOKncflOTaJiap, rHMaTOMCJian Kiic.noTacH Ba 6o iu K a n a p r a

I " 1* \ o c h j i  6 y / i H u m  flH naM H K acM  y H H u r  y 3 H r a ,  o H ajiH K  > K H H cjiap H ra , 

■ H 'U i a j i a p i i H u r  x a p  x h j t  j i a p a a c a a a r H  Tai>CHpH o p K a jiH  y T a f lH , 6 y  r c a p a e n  

Cimii x,Hco6 jiaHaaH.
■ i ' i i i i jih  KaTJiaM Jiap xycycH H T jiapH H H  y p ra H H iim a  reoKHMeBHH pejiH K T  

>iii khm C bhB  3JieM enT Jiap  accouH auH dC H H H  aHHK K O H K peuH H jiapaa, 

ly n p o iy ia p j ia ,  KaTJiaM Jiap.ua ^ p r a i iH u m a  A .H .r ie p e jib M a H , 
m i ,  K .A .K o B a a , B .B .A o6poB 0JibC K H M  T a M o fw ju ia p H ra  K ^ p a  M a*M yaBH H  

n jia  eH flouiH Jm H .

n i i i i ! i m a  6 h p h h m h  ypH H H H  M H K p o o p r a H H 3 M J i a p  s r a j i j i a u m  3 H aH jiH K fla

• u p  iM a c . 3 j ie M e n T J ia p H H , xycycaH P . S, Fe, C a ,  Si, N  B a 6 o u iK a j ia p H H  

•.^I'llKIITHAa M H K pO O praH H 3M JiapH H  6yK JK  pOJIH K a T o p  c o 6 h k c o b c t  B a HeT

•  I ’ l l  I OMOHHUaH 3T,THpO(J) S T H JiraH . 

iv m k h  B h j i l h m c  B .P .  T y n p o K  Ba o n a j iH K  w h h c h h  y 3 r a p H iu H j i a  6 y io K  

p i aH H 3M Jiap  (JiaojiHHTH 6 H jia H  6 o r j i a r a H .  T y n p o K  B a O HartH K  j k h h c h

I m * i 1'i;i \ a M  jio H M o  x a p  xh jt  f l a p a i K a a a r a  T a i .c n p .a a  t y p a . a u .  B y  T a t c n p
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HaTM>Kacnfla y H f la rn  0 2. S , N ,  C 0 2 xa M fla  C H jiH K aTJia p , ajrtoM oi h i i i k  
Ba 6 o u iK a  o p ra H H K . o p ra H O -M H u e p a ji, M M iiepaji 6 npnK M a.nap rm | in  

>KH \aTH flan y 3r a p n 6  flH H aM H K  x o jia T fla  TypaflH.
B H H o ra p a flO B  V I I  y 3HHM n r  G n oreoK H M eB H Fi npoBHHHH>ui,i|i rt 

Tai.j]H M O T naa TiipMK o p raH H 3 M j]ap  GHJiaH aTpo(j) My x h t  y p i  :n n i.i-H 
pnBo>K/iaHTHpH6 K aTop 3 jieM en T jiap H H H r 6 n o re o K H M e c m  a i t  
TaijCHpHHH K y p c a T ra n . B yH fla  Al, N a , C a ,  S , C l Ba G ouiK a i jic m c im h  

3'bTHOc/pHH K apaT raH .
O p raH H K  M o a a a j ia p  T y n p o K fla  K an fla ii M HKflop Ba cn tj)aT jia  i >v * 

yCHM flHKflap VHVH K ap6o iia T  aHTHflpHflM, 03HK3 SJieMeHTJiapH HH I 

poJiHHM yHMafiflH. P y M y c  T y n p o K fla  6y jia flH raH  flexKOHMH/iHKiiu i 

o u m p a f lH , tv n p o K H H  iuaK JiJianH U iH fla KynHHJTHK 4>yh k u h a jia p im  

Y n H n r ,  h i h h  ryM ycH H H r T y n p o K fla rH  onT H M an  MHKflopH hccm k i iu  

6o u iK a p a f lH , KHMMaTJiH C T pyKTypaHH B y w y f lra  K e jira p a flH . m i pi 

pOJTHHH H5KpO 3TaflH.
M ap K a3 H ”  O a p r o n a  T y n p o ic n a p H fla  raQuuPi  Ba M aflam iii yi mm • 

u r - 'm  TH3HMH T ynpoK H H H r ycTKH K aTflaM fl^^H fla )K O H flaiija;ui. mi 

KaTflaMH 6v  T y n p o K fla p f la  k h h h k .  Y i-w n r  3ax.H pacH  xaM  601111 i 

HHc6aTaH KaM.
K ypH K  e p j ia p im  y3Jiau iT H pH in  n a T n w a c H f la  xaM fla  y 3 J ia i im i|n i  im 

M aflatiH ’ n a u jra iu iH K  flap aw ac H H H  o p ™ 6  fio p n u iH fla  T yripoK juii 11 n  i 

Ba CHcJjaTiiHH y 3 ra p m iJ H  KynMHjiHK o jiH M jiap  TOMOHHflan y p r a m n i i i i n  i 
M aflaH H H JiauiraH .nH K  f la p a w a c n  opTHUJH 6 H jia n  ry M y c  m hk , 

K aM afiufi c p u r  o p r a f i  6 o p H iu n  aH H icJ ian ran . B y  x o jia T  x a p  x h ji i >>f 
ap 3 H K -m o x jiH  K a u ia M ra  i r a  6 y f l r a n  T y n p o iy ia p f la  xaM  y j  K y im m  i ■ 

( l - * a f lB a J i ) .
)KaflBaJifla KejiTHpmiraH M a w iy M O T jia p ra  TaHnaflnraii r tv n u  

cyropnnaanran  MVKyp (91-111 cm.) ap3HK-woxJiH (7A) Tynpm • 
xaiiflOB Ba xaiiflOB octh KaTJiaMJiapHfla ryMyc MHicaopn 1,1-1 1 I 
TeSpaiiafln. By TynpoKjiapuHHr kchhhi' h KaTJiaMJiapHflarn ryMvi 

H H C 6aT aH  tO K OpH .

T y n p o K  r y i u y a i  6 n / ia n  ju m n  a30T M HKflopn y 3 a p o  G o h ih k  ii]

6 o h c  y p r a n H J ir a n  r v n p o iy ia p f la  a30T  M H K flo p H H H H r KecMa OVIM 

K onynHHTH ry M y c u H  s c / i a r a f lH .

KecMa
T/p

7A

C y ro p H J ia f lH r a n  yrrcoKH ca3  TynpoKjiapHHHHr arponHM

qyKyp-
nurn, cm

I'yMyc,
% C:N

flnrm, */• Xj*l
A30T d>OC(J)Op KajinR A301 

JN H .)
0-28 1,230 6,0 0,135 0,125 2,35 18,90 ))

28-36 1,120 5,8 0,127 0,127 2,17 7,80 II.
36-93 0,420 4,9 0,055 0 ,’ ) 1,85

93-111 M3Jiap • • 0,20 0,90
111-140 0,320 6,8 0,031 0,040 1,55
140-180 0,205 5,6 0,025 0,030 1,55

TynpoitaarH  C:N HHcSaTH ryMycHH a 3 0 T ra  S o h jih th h h  k V |* h i* B  
K airajiH K  6 y jiH 6 , KynHHjiHK c y ro p H jia f lH ra n  T y n p o K /iap  v'lvn *
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I l>y H n c 6 a T  K v 3 n eB  P .K . (B v 3  B o x a  T y n p o m ia p H , y j i a p u H H r  

|i iHiiuoK.iaHHLUH Ba ynyM nop jiH T H . - T . ,  1 9 9 1 . - 1 3 7  6 .) MaT>j]yMOTJiapMra 
t • .ni C>y3-Box.a T y n p o ic n a p H ^ a  7 ,2 - 1 3 ,5  r a n a  y3rapHLUH aH W cn aH ran . E>y3

• y>iyh 6y  K arra /iH K  8 h h  T a m K H J i  KHJiaflH Ba ryM ycH H  a 3 0 T ra  
I n  naJio jiaT  6epaflM . B h3  TOMOiiHMH’i n a n  TaiiKHKOTJiapra TopT H jiraH  

Niik iiio x jih  KaTJiaMJiH Ty n p o iy ia p ,a a  C :N  HHcGaT 4 ,9 - 6 ,8 h h  TauiKHji

■ i i a j i i k i m a  x y j io c a  K H ^aflH ran  6y .ncaK , 3CKH,aaH c y ro p H jia a H ra H  w y n y p  

w in KccMa 7A (93-111 c m .) T y r ip o ty ia p H fla  HJinH (})oc(})op Ba R a i m i i  

il'» \ um ry M y c  Ka6H k c c k h h  KaM afiraHJiHrHHH KypH ijj k h h h h  3M ac.

■ y  ly iip o ic n a p u H H r ap 3 H K -m o x jin  K aT jiaM jiapn  3H H JiauiH 6, LieM eHTjiaiuH6 

ri v o c h ji K H jiraiuiH PH  6 o h c  6 y  ropH 30H T .na T y n p o K  y n y H  x o c  6 y jir a H  

laC u jiap  103 G ep M an aH , c k h  k c c k h h  c y c a jm n .  H a T H w a a a  neflOJTHT^H

I'COKHMCBHH 6 a p b e p  pOJIHHH H )K p0 S T aflH  X aM ija  KHMeBHH 

■ l in i i i i  lO K opHTH  K a ™ a M ;ia p iia H  n a c T r a  B a nacT K H  K aT J ia M Jia p aaH

• m i p a u H s u i a H H u m r a  m o i h c j i h k  K H JiaaH .

I "  iirn iH  KaTjiaM MpHH rene3H CH  Ba x o c ca n a p H H H  v p ra H H iu  

H L i H K u a  m y  K y u H H u r n o ^ 3 a p 6  M yaM M OJiapn K aTopH jjaH  mcoh ojia.gH .

i l l  I 1K H  A B J I I I M I I H  T A K O M I I J I J I A I i m i P i n i l H I I I i r  A W H I M  

/ K H \ A T J I A P I I .

/t-AXM CflOBil
<t>apdy

m ill o x  T a .n a 6 a n a p H ra  s k o / i o t h k  T a t j i H M - T a p G H a  6 e p H in .u a  K y H H f l a r H J i a p r a

III K.HpaTHlLI MyXHMflHp.

|*n K ypcH H H ur M a3M yhh  Ba m o x h h t h  MaxaJiJTHH L uapoH T ra M OCJiam raH

j i y j i a p i i H u r  T a p T H 6  6n jT aH  w o f t j i a i u H m H  B a  K eT M a - K e T J iH r n  6 n p - 6 H p H r a  

.. .  aH 6 }  IHUiH  

|ii i in n  y c y / i H H H H r  y 3 H r a  x o c j i h t h  

H i i M / t a r H  K y p r a 3 M a n H J i H K  n p H H L iH n j ia p H

ii iin .m iM  TH3HM Haa x a p  K a n s a n  ioK.opH caBHHJiH M ai.p y 3 a  y30K  flaBOM 
tiiiiiuiH s l i i h t h u i  k o 6 h j i h h t h  cy casm H  Ba M apHaH^H, HaTH)Kaiia c a M a p a -  
■ naH ^iH . IU y H H u r y n y H  M ai.py3aiiH  k h h h k  n e a a ro r H K  T ex H O Jio rn a

ii h i  raiiiKHJi 3THIU T a n a G a jiap  v h v h  Kyjraii^H K  T y n iH p a a H . B yH H H r y n y H  
hi M ai.py3aH H  6 n p  n e n a  KHCM Jiapra 6 y j ia a n .  X a p  6 w p  k h c m  1 5 -2 0  MHHyT
ii in X a p  6 n p  KHCM aan c f u r  MaB3y 6H /iaH  6or^H K , k h c k 3  c aB 0 Ji->KaB0 6 , 

p i» iiiiiiH nyB  6y jiaA H . M a i)p y 3 a  flaBO M H aa a fipuM  MyaMMOJiapHH y p T a ra  
M yaM M O K )3 acn fla n  T a j ia o a j ia p i iH iir  (J tH K pjiapm w  TH H rjiaH iiH . B y 

i.u u fia /ia p H H  M a tp y 3 a r a  6  n raH  MyHOcaGaTHHH h h c o 6 h h  TOMOHra 
mi■ ■ >1111. M aT ,py3ara  ^  ,tJ>apK KapaM acjiHK K a c a 6 a 6  6 y ;ia a H . f : n .p y 3 aw H  
M H I H I ir  KH3HKHUI, HHTHJ1HII1 Ba Ma’bCyjlHHTH OLUhS GopHLUHHH Ky3aTH6 
■  M a i.p y 3 a  aaBO M Hfla ^.^^i3yHH T a n a 6 a H H n r K yim anH K  (jiaonH aT H i i a o w p  
" i  fiH jiaii 6 o n i a 6  6 o p H J ia a n  Ba KHCKa M y H 0 3 a p a ria p  opK ajiH  eHHM Jiap 

M a-b p y 3 an H  aH a m y  TapH K a o j ih 6  6opH JiH inH  T a j ia S a a a  6e(J)apiyiH K  
1 11 ICpjTHK, HHKH HHTHJIHIU, eHHM KHflHpHU] 3raJIJiaH flH , y 3 ^ a p H  3Ca
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M y aM M O H H  eHHMHHH TO nH lI IA a (JiaOJI HlIJTHpOK 3T H Ilira  HHTHJKIJIII ln|l 
c c M H i i a p  M a m r y j i O T J i a p H f l a  "‘O p o . ' i - o n a  3 aM H H ” . “ O p o .n -K e j ia> K ii i '  uti 

Ba h h c o h ” . “ T a G n a T  S u w a p  H H r o x H f l a ” , “ S k o j i o p h h  Ba 6 h 3 ‘’, “ ( I i i i i  i 

n e i j M a T ” , “ T o m h m  c y B A a  x.aeT W H J iB a c n ”  K a G n  n J i a K a x  k o m i i

• p H H f la  ( j j o H A a . n a n m u  C iu j ia p H H  h > k o a i -  (})HKpjiaiu k o G h j i h i i  i im i i A  
FI j ia K a T  K0M n03M H HH  T y m y n T H p y B M H  TeKCTH.aH H 6 o p a T  G y / in G ,  i.m. i 

M a B 3 y  y c T H f l a  n y K y p .  sp K H H  MycTaK.HU c f j H K p j i a iu r a ,  a u n t  u m i  

c y p n u j r a  y H f la f i f lH .  M a n i r y j i o T j r a p a a  roK opH A a Kafifl ST H Ji ra i i  mv.immi* 
y p r a H H U H U m  H > K 0f lK 0p ra  n a 3 a p H H ,  HiiMHfi Ba S M o q u o i i a j i  T a i . e i i p  m  

e u i J i a p H M H 3  y 3 H H H H r  K a p a i u j i a p n .  4>HKpH, 3 1 > t h 6 o p h  6 K j i a n  i . n m i  

3 K 0J10rH K  M y a M  MO J iapH H  OJ1AHHH OJIHUI FOaCHHH H J i r a p H  C y p H ll l I I I  Mill

E m j i a p  TacJiaK K ypH H H  p H B O w jia H T H p H u iA a  H o aH 'b an a B H H  y m  

My^HM ypHH TyTaflH. M a c a jia n . >kohjih MyjiOKOT, 6 a x c - M y n o 3 a p . i ,  mj 
c h h o b , K o m J ie p e n u H H  K a 6 n  Tai,JiHM uiaKJUiapH e m j i a p r a  3kouo i iik 

6epH iiiA a MyxHM a \a M n a T ra  sraA H p. Lily Gn/iaH 6 n p ra  M aiury jio i hip 
MauiyMOT.napH.aaH, sueKTpoH Aapc.miK.nap, yKyb vcjivG hh MawMvn i i|l 
Mai>py3a M aranapH  Ba y u a p u n u r  3JieKTpon B epcw ajiapH , Tampn*. 
BHpTyaji j i a G o p a T o p H  iapHAan y 3  ypiiHAa c |> o fiA aJ ian H JiH iiiH ra  . >
6epHUM0Kfla. B y n a a n  K y ju an ra ii M a K c a u , TypjiH M aH6ajiap;i;ni i | r  

XOJifla T ajia6ajiapH H H r MycTaKHJi Ghjihm  o jih iu h h h  GouiKapHin. >i.i| 
KynpoK M aijivM O T uapra s r a  oyjiHiiniHH TatM HHJiaui, 3pKHH, innn.iiid 
KoSnunaTJiapHHH pHBO>KjiaHTHpHiiira KapaTHJiran.

M a iu y M K H . M aM JiaK aTH M H 3A a c o f lH p  G y u a e T ra H  T v p u n  c . r ...... ..

X O A H carcap  c y B , T y n p o K , \ a B o i m n r  H (J]Ji0C JiaH H m H , y cH M jn ik  im 

o u a M H H H i i r  K a M a f w G  6 o p H i i i H ,  a x o J i n  y p T a c H A a  T y p j iH  x h j i  MKyM  m  ■■ 

K a c a j i u H K J i a p i m  T a p K a j i n u i H  K a 6 n  3 k o u o t h k  H 0M yT aH 0C H 6j iH iG m |i i iM  

MHKapMOKAa.  By 3 c a  y 3  n a B 6 a T H . u a  T a G n a T A a  s k o u o t h k  M O H n m p i i m  

o j i h 6  6 o pM JiH i i iH H H  T a j ia G  3TaAH.

S k o j io th k  MOHHTopHHr A a p c u a p H im  yT Hill A a  aTpo<])-My\....... I
na3opaT  k h jih u i. yHHHr x o u a T u n n  G o u iK a p H iu  Ba TaG H H ii mn m i i  

G a m o p a T  K H JiniH A a c a M a p a n n  v c u y G u a p A a H  tf ro f lA a u a iiH J im im  i 

h ) k o 6 h h  n a T H > K a jia p ra  s p H u i m i ]  M yM K H H. U J y i iH  K a R a  s t h i j j  u o : n u m i  

aMajineTHH ym 'yuuauiT H pH iii MaKcaAHAa YsGeKHCTOH xyAyAHflii ml 
M O H H T opH H r B a3 H (j)anapH H H  G a w a p a e T r a n  G u p  K a im a  m v  i < 

Y 3 6 eK H C T 0 H  r H A p o M C T e p o u o r H a  G o ii iK a p M a c n , T a S n a T H H  M y x m |' 

K yM H T acH , f l a B u a T  ypM O H  x y w a n M r H , K ,h u i j i o k  B a cyB  xy>KiiJiHi,. 
T e o J i o r H a  A aB JiaT  K yM H T acH , C o t j i h k h h  c a i y i a u i  B a 3 H p jiH rn  6 h ji ; i i i  ■ 

K v n a H T H p H u i 3 a p y p .

0 3 H K -0 B K A T  BA CVB T A P K H B H ilA rH  M H C  11H HI O l’l Ml
TATjC H PH

E . F . A 6 A y r a i m e B ,  M . E . H M O M O B a ,  ^ . M . X a T a M O B a ,  A . X o i i i i i m

<t>apjjy

y36eKHCTOH MyCTuKHJIJlHKKa S p H U ira H , aX,0AH 3XTHe>KJKipil, .It 
ynyH  T aB cna STHJiaeTraH 03HK-0BKaT Ba KHHHM-KeHaK mum ■ 
cepTH(})HKaTuamra a jio x ,H A a  3 i t h 6 o p  K ap ax A H . MyHKH, axoJiHHH ,n
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I III 03HK-0BKaT, KHHHM-KCHaK \a M f la  Xy>KajlHK OVKlMJlapH 6HJiaH 

Mil m iii  M aM jiaKaT K eaaacarH H H H r p h b o h c h h h  K a ^ o a a T a a f ia H . H v iik h , 
) c o ra H rH  K a r r a  h iiim h  kv h h  Ba h jim m K caaoxH A TH H  TaT.M HHaaiiaH . 

p m f iy  c o x a a a  1997 f iH a ra  K e a n o  iip o c j)e c co p  H .P .A c K a p o B  Ba T .T .P h c k h c b - 
in ii.’im h R H 3Jia iiH iuaapH  4*aii Ba a M a jin e T a a  KHMe h x t h c o CjI hk  (J)aH Jiapn 

Miia 6w p  K aaaM  o y a a n .  B y  s e a  <}>aHaa “ x o B ap aa p H H  k h m c b h h  rapK H C n 

iiii<j)naiu Ba c e p T H ^ H K a ra a u i" ,  a e 6  topH TH JiM oicaa.

U iii.jivm kh , x.ap K a n aa fi M eo cp H aaH  opTHK k h m c b h h  M o a a a  3 a x ap  
■ n a a n .  M t.mii. x a p  K an aaR  M o a a a  M HKaopH o p raH H 3 M aa  M eiep H H  o y a n iu H  

Illy acvM JiaaaH . m h c h h h t  xaM  o a p n a  6H pH K M aaapn  o p ra H H 3 M a a p  v n y H  
m iai.C H p K y p c aT aaH . U lyH H H r y n y H  M HcaaH  a c a a r a H  H a m u /ia p iiH H r

ii. h i» h h . K aaaflaaH H iiiH  6e>KH3 3M ac. E w poK  6 y -  “ m h c  j r a  3ax ,apaH ’\  

is ia c . M v h k h . y M H K posaeM eH T aap  K a r o p n r a  k h p h 6 ,  6 a p n a  t h p h k  

m iM jiap ynvH 3 a p y p H ii o m h h  XHCo6a aH a a H .

k H | l  ic y H a a  y p T a  e m .iH  k h l u h  0,9 M r m h c  T y T y b m h  0 3 y K a  h c t c b m o j I  k h j i h u i h  

M hc okcH jT  e p a a M H ^ a  u e p y .io r iK a 3 M H H  6 H a a H  k o h  o k h m h h h  B yw yara 
i' M hc HHaicaa c y p n a ra n , aab6yHHH epaaM Haa >KHrapra SopaaH. 

ih |iM ciiTaap xapKH6Haa xaM Kyn M H K ao p aa  m h c  3 ,'ieM eiiT H  y n p a i ia H ’ 

hm u H io x p o M  0 K C H a a 3 a  T a p K H 6 n a a .  iu y H H H ra e K . m h c  Ba p y x  c y M p o K c w a

i ii ia (jiepMeHTH rapK H 6n a a  6 y a n 6 , y  KHcaopoa TamyBMH x n c o 6aaHaaH. 

hi y n y n  y  afipHM M oaaiocKajiap Ba 6yrHM oeicaHaapaa TeM Hp yp u w ra  

|M>a lam yBHH XHCoGaaHaaH.

I i|n aiiH3Maa MHCHHHr Ty ija a H H 6  k o jih lu h  B n ^o C 0 H -K a H 0 Baa0 B KacaaaHrHHH 

|>ii(i MHKapaiiH. M vhk h, y  acnrap Ba v t  cy io m iH rH  EpaaMHaa HHKapn6 
iiMnftaH. LLIyHHHr yn y H  6y  KacanaHK 6oui mhh Ba * H ra p  uiHKacTjiaH H uiH ra

► 1‘ iiaaH. TaaKH K OTjiap H aTH w acnaa ukjih 3an(j> KHiHHaapaa m h c h h u t 

■ i  opTHKHaaHiH aHHiyiaHraH. B npoK  6y  cox,aaarH Hiuaap Tya H K  

m u.in 3M ac.M H CH H H r 3a^apaH aH rH  3 0 rp  mhc K ynop ocH H H H r xaeT y n y H  

H iiiiH a a H  M aLayM . HMHMaHK cyBH TapKHSnaa m h c h h h t M HKaopn 2 Mr/a 

n jM tic a H i h KepaK.

M ill- MHicaopHHH aHHiyiaiiJiiHHr 6 hp KaHHa ycyan apH  MaB5K ya 6 y jm o , 

mi (J)()T0 Kaji0 pHMeTpHK y c y a  H uiaa6  MHKapHiiira )KopHH 3TH a ra H a n p . By 
( i ii im u r  toKopH ce3y B 4aHaHrH Ba ceaaeKTHBaHrn onaaH oouiK a ycyaa apaa H

ii rypa an. M h c h h  aHHKaaui / m T K -N a (a H 3iH a a H TH 0 Kap60MHHax iia ip H R ) 

IN /hi m h c h h h t capFHin w n ra p p a H r nyKM a xochji K H anu iH ra acocaaHraH

i<KpH0 a 436  hm TyaKHH y 3>'HaHrHaa o a n 6  6opHaaaH. 0 3 K  KvpcaTKHHHra 

M'liiMjiHK c jb h  TapKHOHaarn mhc MHKaopH K ^n eKH 03aH rH  xaKHaa xy a o ca  

h im . B n p o K  HHHMaHK cyBH TapKHGnaa mhc MVTaaKO o y j iM a c a n r n  xaM 

im >Mac. H v h k h , mhc HOHJiapn opraH H 3M ra 03 M HKaopaa S yacaaa KepaK Ba 

in y iy H  HMHMaHK cyB H ra  y 3H ra xo c 6 yara H  “ MeTaaa xa-bMHHH”  6 epaaH 

M m iiH H r 6 apna xoccaaapHHH Ha3apaa Ty T H 6 , M axcyaoxaapHH cHH(})aaiu Ba 

" luiKuiaaiuaa M axcyjiO TH H U r p a in n  xaMaa k;ofo3 ypaM H ra Kapa6  3Mac, 

v iiH iir  ia p K H 6 HaarH M oaaaaap, u iy  )KyMaaaaH, m h c h h h t MHKaopHHH 

!<>. c jm r T aH aarn  K epaK . B y  X03HprH  KVHaa K H M g rap aap  o a a n a a  T y p ra n  3 H r 
■' H.HHijiajiapaaH xH co6aaHaaH. M aM aaKaTHM H3 6o 3opn aarH  03H K-0 BKaT 

u n ia p H  TapKH6 H aarn  m hc MHKaopHHH aHHiyiaSrHHa KoaMacaaH, 6 aaKH,
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hhhm.ih k  cybh TapKHOHHH xaM aumcnaui 3apyp. M viik  

KHIUJIOKJiapHja HIUOB'IH a\OJlH ep OCTH CVBJiapH Ba 6vjkik
cvbh CH(})aTHaa (J)OHflanaHniiiaaH. K)KopHflani ycv.n.....
\nco6ra ojiran xojifla y iw  Gapna asiannerriapra t3bchh k m i.i' i i i i

T A IiH I lO  O A H  JIA P H H  VK H TH IU H A  MO/1.V. I III 
T E X  H O JIO l 'H t lC H flA H  (DOfl/lAJI A III 1111

E.A6ayraim eB, \1.llMOMOBa, H.XaTaMOBa, ......
<PapJIV

A x 6o p o T Jia p  X33KMH KecKHH K y n aflH 6 6o p a £ T r a n  f>n|. 

TauiKHJTJiaui Ba T a u iH M  o jiy B H H ra  eTKa3Hiu Macajiajui|>ii >. 
M yaM M o ra  a iiJiaH raH JiH rH  x a iJiH M  Ma3M yh h h h  r a i i iK ir i  
KypHHHuijiapHHH apaTHiura o j ih 6 k c j ia h .

Kaflp.'iap TaHcpjram mhjt.ih h  flacTypwia Tai.Kn;i i.im mi 
Taiiepjiaiii th3hmh Ba Ma3MyHHHH MaMJiaKaTHHHr m.* hmm 
TapaKKHeT HCTHK.6oji^apHaaH, acawHST 3x.iHG>Kj]apHflan. <]>iin m i 
Ba TexHOflorHHHHHr 3a\ioHaBHH lOTyicnapHflaH kcjth6 h 
jio3hm .6vhh  aMajira oiiiHpmu ynyH yMVMHR ypTa Tai.miM. V|'ll 
xyHap TatJiHMH Ba ojihS TaijiHM opacHflarn y3BHH;iHKiiu i 
ax6opoT TexHo.norHJiJiapHra acocjianran h iiih  neaaroihk i r  " 
mhk,hui Ba TatJiHM wapaeHHra acopHii sthiu MyxHMflHp. A im  ■ 
JiapHH a.Majira oiuHprniina sht aBBajio aKaaeMHK jihuch hh ».h n 
JiapHfla yKyB ycjiy6HH th3hmhh xanKapo Meiepjiap Ba un;u> m'nip 
HHKHJiran ziaBJiaT TaiJiHM craHflapTJiapHfla Kanpjiap d h iii 
mhhhmvm Tajiaojiapra >KaBo6 6epa ojiaflnran flapa>Kafla tukomiii 
fle6 \nco6jiafiMH3. Il ly  fiyHajiHiuaa 6apna (jjaHJiapium mh»«| . 
jiapHHH KaHTa Kypn6 hhkhS, yjiapHH \03HprH 3aMon i|hiii i i 
paBHiima, ypTana 6HjiHMra sra yKyBHHra 3Mac, 6anKH. 
yKyBHHJiapHHHr y3JiauiTHpHiiiHra xaMfla sxTHeacHra moc p.miim m
flaBJiaT xai.jiHM CTaHflapTJipaHfla TacflHKJiaHraH Ba /k> b p c*......
(JmHjiap 6yfiHHa MyciaKHJi 6hjihm  ojiHiura a>KpaTHJiran ami<i.i|» 
cawapajiH 6a>KapHJiniiiHHn TatMHHJiaiu KepaK.

T a iJ iH M  TH 3H M H flarn h h t h  6 yrH H  B a 6o c k h h  o y ji r a n  Vp i 

x y H a p  T atjiH M H  a jio x H fla  s tT H G o p r a  j i o h h k  6o c k h h a h p .  V k v ii  t  *  

3THiiiH H H r a c o c H  yK yBH H JiapH H H r M ycTaKH Ji H u u ia iu ra  m u  

XHCo6 jia H a flH , H tH H , s c k h  yK H iii TH3HM Hra x o c  6y ji r a n  " V n m  

TH3HMHfl3H “ yKyBHH yKHHflH B a  M ycTaKH Ji HUJJiaHflH”  TH IIIMIIf I 

KepaK. Y K yB -M eT O flH K  H iu jiapH H H r p H BO /K jian m u nfla  K y p c im n i 

riH fla K y p H jiH m n ra  ^ t h u i  a n o x n f la  s v r n G o p r a  j i o h h k .

O flaT fla  MOflVJi Q jioKjiapflaH  n 6 o p a T  Sy jiaflH . M o a y ju m  V I*  
yKHTHiu roHJiapH pH.. T onraH  6 y jin 6 ,  yHfla yKyBHH mo 
jiaH raH  yK yB a a c T y p n  6yRHHa TauiH M  o jiaaH . V k v b  m o it ’ >11 hi i > 

HHc6aTaH MycTaKHJi o y jira H  kh cm h  Ba yH ra 6 n p n  n 1111 im 
M aTepH aruiapra aiiTH jiaaH . M o fly ji  6 y  -  yKyB M aTepH ajiiniiiin



*t mi iiik  x y cv cH S T H ra  3 r a  6y jira H  Ba y3JiauiTH pH uiH H  H a3op aT  k h jih u i

• ■ u  ita m(J)ajiapHH HMHra oivbmh m3htmkhh a/KpaTHJiraH KHCMHaHp. 
M u n i r  KVHH^arHHa 3JTeMeHTJiapH M aBwya:
> iiniK jijiaH TH pH jiraH  KyB M aK caaH ;

f i n  (u iiik h : yKVB a a c r y p ji a p n  B a  MaTH maK.iiH.aai h yK yB M a T e p n a n ; 

n MilicpHHjiHHH y 3 ^ a u iT n p H u i 6y n n M a y c j i y 6 HH T a B c m u ia p ;

I 'lm  K y iiH K M a jiap H H  m aK ji/ iaH T H p H U i y n y H  a M a n w «  M a iu ry j io T J ia p ;  
tm mi >i(MX,03Jiap. MaTepnajuiap M am iyacw ;
linn MOflyj7.na KyHH/iran MaKcauuiapra Kan.H R m oc 6y jira H  iiHaiHocTHK

I "
VII K ypc M33MyHHHH yM flapawafla HaMOHHIII KHJTHIU MyMKHH: TyjlH K , 

im 111 mi Ba HyKypjrauiTHpHnraH.

i|iaiiiiHHr MycTaKHJi oyjiHMH 6yjw6, y Snrra (JjyimaMemaji TyuiyHHa
■ my i i. crpyKTypa Ba x0Ka3OJiap) eKH MaiJiyM 6np-6HpHra hkhh 

ii|nm y3 HHHra o;i&aH. KynHHHa Mai.py3a Kypcw 6np ceMecTp 
lit 10-12 MOflywaH nSopar 6yjiHMH MyMKHH. Xap 6np MO,gy;i 6yfiHHa 

n h'nirn TOMOHHflaH KDKopH caBHHua yKyB MaTepwajuiapH, yKyB mctoahk 
j mi imafiHCTjiap TaftepjraHajH.
i i npmiLiHnH x a p  6n p  K y p c a a  B a eH flo m  K y p c n a p a a  y i c jb  M aT ep n a^ jiap H

..... . oJiflHHH ojiaflH. M oayjuiH TaiJMM TexHOJiorHJiCHHHHr oaam
fc tn r y iio T .n a p a a n  (J)apKH  y ic yB H H  aacT jia6  6 o m jia H F H H  im o p a T z ia n  y T a ^ n . 

■•MeiiTJiapHaa K e jiT H p H Jira H  H a3apH fi B a  a M a jiH f l 6 H JiiiM Jia p H H  J^k h S
■ in MiMfla opa.nHK Ha3oparjaH yia^H.

ii 3^eMeHJiapH;ia™ Ba3H())ajiapHH 6 awapH6 , aMajiHfl Ba Ha3apHfi 
•im Jrw a u iT H p ra H f la H  cyH r h k j h h h  H a3o p ax n aH  y r a n H .  Y K y B  

1**1-111 GepHJiraH Ba3Hc|)anapHHHr enHMJiapn 3TajiOHJiap.ua KejiTHpHJiraH. 
p n u i i  M a c a jia jia p H H H H r  eHHMJiapHHH 3TajioH 6yfiH 4a T e K u iH p n G , T e rH U iJiH  
KM inpiiT  BapaKacHra Kyfin6  6 o p a jiH . HaTHjKaja oap n a Ha3opaT Ba 

ip iiyHHwa T}?n^araH o axo jiap n  ilHFHHflHCH x,ochji 6yjiann . M aH a m y  
i « i i i i i i ; i a  y i^ B H H r a  K e iiH H rH  f la p c  M aB3ycn ynyH Ba3H(}>a 6 ejirHJia6 

MiMfla 3apypnfi x o ju ia p a a  p a r6 aTjiaHTHpnjiauH. HyH/iaH a a p c a a  

m u  na3H(|)acH MOflynjiH n a p e  H u u iaH M acH H H  n y x ia  k h j i h 6  HiujiaG 
hi iiiiiiKHJi 3THuiaaH nGopaT 6yjianH.

'i in napcH H H r acJwajuiHTH y K y b h h  a e a p jiH  M ycTaKH Ji H iujiailH H , a a p c a a

......  M acanajiapn chh m h hh J?3h TeKUiHpHiu HMKOHHra 3 r a  6fnann.
•»iw MKyiiHua TynjiaraH Sanjiapn 3Ba3H ra paF6 aTJiaHTnpHJiHiiiH ckh y3  

|||iiih 6 hjih6  o jihiuh MyMKHH SyjiaflH. f la p c  HKyHHra Kypa M oayjum  
nih.ii in 6 ax.o ojiojTMaraH yicyBHHra y m 6y M aB3yra 6 or;iHK 6 yjiraH  
niyim  TaKpopjiam xaM ^a y iu 6y  MoavJMH a a p c  TonmHpHKJiapHHH

I ► \ I»nf» 1IHKHU1 TaBCHJl KHJlHHaaH.
■ i H Mil (m e n  3 TH jrraH  c|iHKp B a  M VJioxa3aJiap, a ji6aT T a, ca w iH M  t h 3h m h h h

..... i .|H iii if le K  Ba3H(J>aHH Tyna KaMpa6 ojiojim; iw. By co x a a a  H jir o p
P * '• in iiin r ra>KpH6acH flaH  (JiOH ^ajiaH Hm  M a K c a q ra  m v b o (})h k  6y jia p  b a h .

n* *.....  jiMuefi Ba K ac6-xy H ap  KOJUTe/KjiapHfla x,aM Ta6HHH ^ aH jiap u n
niiv;i;iH TatjiHM TexHOJiornaJiapHHH K ^ Jia iu  JfKVBHHjiap 6hjihm  

"  ii-iMjiapjiH a a p a jK a a a  KyTapHJiHiiiHra o jih 6  K ejiM O K aa. OjihA ^kvb



fopi;iapn;ia vkvh (Jian.iapnun 5'KMTnm MeTojr.iKa.iapn Kvpcmn< s i" M 
MajiaKaBHii aMa™;.T mo^'ji.ih Tai.iHM Texnojioi iiii
aioxn.aa 3bTncop KapaTniu KepaK ;je6 xncof>JianMH3.

PA  JP A E O T K A  A Jlb T E P H  A TH  B H O FO  O IT A  H U M ........'I
)K (  t p m f i i t  v a j i h  i i j b „ i e m k m h h  V K c y c i iO H  k i u  m I

B O ^ H O F O  P A C T B O P A  
d>,<t>.X0 in i i iM 0 B ,  O . r . A o f l y j u i a e B ,  X .< I> .yM ap f> m

HcmI'y

B  n p o n 3 B o ;ic T B e  a u e ia T O B  h c .t jik x to s m  n o  c n e u n t Ju iK e  h-mhi 
npouecca o6pa3veica b o a h l ih  pacTBop yKcycnoft k h c j io t i . i  i n  
25̂ -30%  b K O .in n e c T B e  b c p e a n e M  4.5 t o h h  b n e p e c n e T e  na l (m * »  L  

B b ip a 5 a T H B a e M O H  n p o a y K u n n .
/],jia 3iccTpaKUHH yKCVCHon k h c .to t l i  H3 ee B o aH o ro  p.n i 

npoH 3BoacTBa C 3 L I, O O O  «G>epraHaa30T» nenojib3yeTCH STH JiaucuiT  II 
p acTBopa yK cycH aH  KHCJioTa H3BaeKaeTca n v ie M  3KCTpaKi»in m u  
n o ^ ie a y io m e n  peKTH<j)HKaunett 3(JnipoKHCjKm>i cocT aBa 8 1 
KHCJjOTbi, 80-82%  3TH.naneTaTa n no 10%  Bo^bi, flajiei- im I 
n o .iy LieHHOH y K cycH o fi kh c jio tm . Y K c y c H a a  KH C JKna n i m 
Hcn0."ib30saHne b n p o n e ccax  np0H3B0iiciBa y K c y e n o ro  a n n m p n  i>* N 
u e ji.n o .i03L ).

3 K C T p a r n p o B a H n e M  H a 3 b iB a e T c a  n p o u e c c  n o im o r o  n ;m  'i« *  
p a 3 a e j i e u n j i  c M e c H  B e iu e c T B ,  o S j i a a a io iu H x  H e o a n H a K O B O H  p a c im i| iN  
TOM  H JIH  HHOM p a C T B O p H T e .ie . I lp H  3 K C T p aK U H H  JK H flK H X  CMCCClt III I I "  
p a c T B o p H ie jib - s K C T p a re H T  a o j m e H  H e n 0 J iH 0 CTbK> c ">  u n t i l  
p a 3a c j ]« e M O H  C M e c L io  n  0 6 p a 3 0 B b iB a T b  o x n e j ib H y K )  4>a3 y ,  o T jiirh ih i#  

njTOTHOCTH OT H aH a jIb H O H  CMeCH.
l l p o u e c c  S K C T p a r n p o B a H n a  0 CH0 B a H  H a  c b o h c t b c  B e m e c i  n, m m  

p a 3 H bIM H  K O H U e H T p aU H SM H , npH COnpHKOCHOBeHHH B33nMHO ;rm| 
a p y r  b a p y r a .  P a B H O B e c H o e  p acn p e .n e .n eH H e B e iu e c T B a  m «k ;i>  | « i  
CMeebio n  p a c T B o p n T e j ie M  h jth  Mexmy f lB y M X  H e c M e iu H B a io m ir  
o n p e a e n s e T C H  3 3 k o h o m  p a c n p e a e . ie im H

I Ipouecc 3KCTparnpoBaHH5i coctoht n3 Tpex ciaunn:
1. r i p n c e a e H n e  C M e e n , n o A Jie a c a iu e n  S K C T p a rn p o B a n m o , b tcc iii. im  i 

paoTBopnTe.aeM n p n  o6ecneHeHHH MaKCHMajibnoft n o B e p x H o e n t  u n i| 

Be H H fl;
2. P a 3 jje jie H n e  0 6 p a 3 0 B a B u iu x cH  cj)a3 nyTeM  n cn 0Jib 30B aH n «  jih hum 

p a3fle JieH n a  - OTCTanBaHna e  n o c jie a y io m e n  a eK aH T au n en , ncin(W  
B a H n e M , (JiH Jib T p a u n e H , a o 6 a B Jie i iH e M  B e m e c T B  B b i3b iB a io n n i\  |> 
(B bicajiH BaH ne) h j ih  KpHCTajuiH3auHio. B  p e3y jibT aTe n o jiy n a io T  jiim n 
3 L - r p a K T  n  p a A n H a u .

3. YaajieuHe h p e r e H e p a u n a  pacTBopHTeJia n 3 Kawaofi o0|>,!■■■■■ 
(J)a3 b i. O h o  M oaceT  b 3 3 b h c h m o c t h  o t  c b o h c tb  B e u je c T B  o c v n 1 

A H C T H Jij in u H e R , peKTH<}>nKauneH . c v u ik o h ,  c y 6 jW M a u n e f t  n  T .a .
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) I 'in ocvmecTB;ienHH BbimenepeHHcaeHHbix HaM H p a 3 p a 6 o T a n o  o iib iT H o e  
p iiiiK H H O H H o e  ycTaHOBKa. b  k o t o p o m  n p o B e jiH  o n b iT b i n o  3 K C T p a rH p o B a H H io  

lit ncpnoiiH'iecKHM cnoco6oM. B k3>khom poKHMC pa6oTbi 0T06pajiH ripoGbi 
11r i> la h pa(J)HHaaa, MeToaovi THTpoBaHH« onpeaeaHan b  h h x  KOHueHTpauHK) 
(lilH rjiu .'ifleM oro M e a ca y  (|>a33MH K o w n o H e H T a , n o cT p o e H O  p a6 o H H e  j i h h h h  
Mrrui a.'ifl Ka>Kaoro peacHMa. PaccHHTano 3HaneHne K03tj)(})HuneHTa 
picpeaaHH h K.n.a. C T yrieH H  h  h x  33b h c h m o c t h  o t  peacH M a p a 6 o ™  

k iiD iiK H . HaHfleHO oriTHMajibHbie B a p n s H T b i s k c t p s k u h h  v K c y c n o H  k h c jt o t w  c  
P>i im  KOMnjreKca ( })aK T o p o B  (T e M n e p a T y p a , k o h t 3 k t  c p acT Bo p H T e .n eM , 

L in i a i iH c )  H3 npoBeaeHHofl paSoTbi. O n p e a e a e H o  H a H 6 o Jie e  i k o h o m h h c c k h  
i 'IIII.IH  H 0 I[THM 3JTb IIb IH  a ab T e p H ST H B H b lH  3KCTpareHT flJlH  H3BJieneHHa 

► >l lio n  KHCJIOTbl H3 ee B O flH b lX  paCTBOpOB.

|M'I H E JIE H H E  O r iT H M A JIb H O rO  JK C T P A T E H T A  H JIH  B O flH b IX  
P A C T B O P O B  V KC V C H O M  K H C JIO T b l 

<I>.<J>.Xo iiih m o b , O.T.AGayjiJiaeB, X.<l>.yMap6oeBa.
H a irs '

H' jibio pa6oTbi »BjifleTC« Bbi6HpaTb oriTHMaabHbift 3KcrpareHT ajiw 
foil KHCJIOTbl, OlieHHTb B03M05KH0CTb flHCCOUHaUHH HJIH aCCOUHaUHH 
IOH KHCJIOTbl B 3THX paCTBOpHTCJlflX. OnpeflejlHTb K03 (j) (j) H U H eH T 

(|>Cai:JICHHH yKCyCHOH KHCJIOTbl MOKfly OpraHHHeCKHM paCTBOpHTejleM H 
no KpaHHO Ba*HO aim OOO «®epraHaa30T» npn y iH.nn3auHH OTXoaoB 

nnojtcTBa auerarHbix bojiokoh.
iKcnipaKnueu Ha3bteaetncsi u3eneuenue pacmeopemiozo eeiifecmea m  

nPu noMOUfu dpyeoeo pacmeopnmenH (sKcmpazenma), npaKmmecKU
■ Mi uitmaioufeeocx c nepeuM u nynuie pacmeopmoiyeeo u38JieKaeMoe

*  IIWO. 3KCTpaKUHH IUHpOKO npHMeHHeTCH a  JIH H3BJieWeHHH COCTaBHbIX 

ll'll H3 CJIO>KHbIX n p H p oaH b IX  H TeXHHMeCKHX paCTBOpOB, B 3H3JlHTHMeCK0ft 

him A:ia p 3 3 a e a e H H »  h  KOHueHTpnpoBaHHH B e m e c T B  h T .n . Ilpn s k c t p s k u h h  

mix cM ecefi Hcno.ib3yeMbiH p a c T B o p H T e a b -S K c r p a re H T  a o ji)K e n  He 

iMncibK) cMeuiHBaTbcfl c pa3aeji«eM0H cMecbio h 00pa30BbiB3Tb oTaejib- 
■|i;i »y, oTjiHHsioiuyiocH no h j i o t h o c t h  o t  H aw ajibH ofi CMecn.
Ilpouecc 3KCTparnpoBaHHH 0CH0BaH Ha CBoficTBe BemecTB, oGaaaaioinHX

kklMH KOHUeHTpaUHHMH, npH COnpHKOCHOBeHHH B33HMHO aH<Jx}>yHaHpOBaTb
11 apyra. PaBHOBecHoe pacnpeaeaeHHe BemecTBa Me^ay pa3aea«eM0H

l.lt) H paCTBOpHTeaeM H JIH MOKay flByM« HeCMeillHBaiOIUHMHCH ({)33aMH 
1 i r jia e T c a  33kohom p a c n p e a e jie H H a  

y* = f(x), rae x - KoiiueHTpauHH BemecTBa b cMecn, noaJieacamefi 
npoB3HHio, a y* -paBHOBecHaa KOHuenrpauHJi 3Toro BemecTBa b 

ipnreae.
K KOaHMeCTBeHHbIM XapaKTepHCTHKaM 3KCTpaKUHH othocat M sccy  m„ HaH

11 pauHio CkOH 3KCTparMpyeMoro Bem ecTBa, KOTOpaa ocT aeTca b HcxoaHOM  
►wipe n o cjie  n 3 k ctpsk u h h  oaHHaKOBbiMH ofrbCMaMH SK crpareH Ta: CTeneHb 
Iw ic iih h  Bem ecTBa n o c a e  n 3KCTpaKijHH R„, kotop as onpeaeaaeT C fl 

■ h' iihcm Maccbi (KoaHHecTBa) Bem ecTBa, n ep eiu eau iero  b SK crp aren T , k
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M a c c e  (K O JiH 'ie cT B y ) B e m e c T B a  b  h c x o 3 h o m  p a c T B o p e ; h h c jio  >i ■ ■ i 

I ieO OXOJH M Oe fl-ia  40CTH)KeHHH HVKHOtt CTeneHH M3BJICHeHHH ll.lll  III I 

3aaaHHOH KOH ucH Tpam iH  B e m e c T B a  b  h c x o a h o m  p a c T B o p e .

O n p e a e JiH M  M a c cy  m n. KOTOpaa o c T a n e T c a  b p a cT B o p  111 

3KCTpaKUHrt OflHHaKOBblMH OOl.CMaMH SKCTparCH Ta. I IvC T b IKl'I.I n >11 

KOM noH eH Ta i b h c x o ^ h o m  p a c T B o p e  (1 ) c o c T a B Jia e T  m 0 h m n 

SKCTpaKqHH o c T a J io c b  m|. Toraa n p n  ycraH O BJienH H  paB H O B ecm i m< 

paCTBOpHTCJIHMH flJlH KOHCTaHTbl paBHOBeCHH (K03(j)(J)HUHeHTa ’ 

no.nyHHM y p a B H e m ie :

C" (in0 - m. )V, v,
C‘ ml -V' V,+KV,

rue V , - oSteM 3KCTparHpyeMoro pacTBopa: V 2 o6i.eM 3KCTpami i ,i 
nocjie BTOpOH SKCTpaKLlHH:

w _ (m, -m2)v, _ v, _ (  V
o  “  Ml | — IH | *Ua I

ia2 Vj ' V.4KV,  "(V, I K\
m e  m2- M a c c a  B e m e c T B a , Koropaa o c T a jia c b  b p a c T B o p c  (I) m 

3KCTpaKUMH

I l o c j i e  n  3KCTpaKLinii b  nepBO M  p a c T B o p e  o cT a H e T ca  B e m e c m  '

( v . T=mn --- 1--
( V ,  -f k v 2 j

n p H  SKCTpaKLlHH OflHHM o6lI|HM OQ-beMOM, paBHbIM n V 2. f 

K O Topan ocTaH eTC fl b SK C T parnpyeM O M  p a c T B o p e , GyflCT paBHa:
• „ V,

“ # V, ♦ Kn\’,
TaK KaK B ce m a  K >  1 (aKCTparenT jiym ue pacTB opac i n 

B eiuecT Bo), t o  b BbipavKeHHax ru e  m n h m a p o 6 H hbjihkm oi ni< 

no3TOMV m n «  m  . H 3 s t o i o  cjreayeT , h to  SKCTparHpoBaimc n |«| 

KpaTHaa SKCTpaKUHa) 6oJiee 3(J)(j)eKTHBHO, neM npoBeaeHHe o;im ni 
TeM >kc o 6 i>cmom SKCTpat'CHTa.

A H ajrorH H H o e B b ip a w e H H e  m o >k h o  nonvH H Tb i J i a  M o n a p n o fl

C , 0„ p a c T B o p e H H o ro  B e m e c T B a , KOTOpaa o cT aH e T ca  b  pacTm>|>c I 

SKCTpaKUHH:

v, rc _  - c . l-KV,

C . VI v
r a e  1 1  ; M j -  M O JiapH aa M a c c a  p acT B o p eH H o ro  b c i i io

C „ Cx -  H cx o flH a a  M O JiapH aa K o m jeH T p au H a p a c T B o p e iiiH iin

p acT B op e I;

r
M.V,

C T e n e H b  H 3BJieH eH ’ t  n o c j i e  n  SKCTpaKUHH p a c T B o p c iim  

o n p e a e j ia e T c a  n o  (J jo p M y jie :
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nig m 
“ o

' I t o 6w o npeaejiH Tb  H eo6x o a H M o e w hcjio  SKCTpaKUHH n jy w  .aocTHweHHfl 
p u li cTeneH H  H3BjieHeHHH, n p o n o ra p H (j)M H p y e M  BbipaweHHe a j ih  CKC)„ h 
■ him H3 H ero  RejiHHHHy n :

1. O n p eae jieH o , B Jin su m e  K o im e m p a u H H  yK cycH o fi k h c jio t m  b  ncxoaHOM 
-  • im p a cT B o p e  Ha BeuHHHHy K03(})(J)HUHeHTa p acn p efle jieH H H .

2. IIp0aHaj7H3Hp0BaH0 BejiHMHHa noKa3aTe^» n h riOKa3aHO o  B03M0yKiibix 
■ N n c a x  acco un au H H  h jih  jjH cco un au H H  yKcycH O H  k h c jio t m  b  Bo jje  h 

H ^ m ih cc ko m  pacTBopHTejie.
[ V  C p a B H e n o  jK C T p a rn p y io iu a fl c n o c o 6H ocT b b o jjm  h opraH H M ecKH X 

fc *« ip H re jT e ii a jij i  y K c y c n o f l  k h c jio t m  h  Bbi6paH 0 n p e ;jB a p H T e u b n o  jiy m u w fi 

I  ill CUT flJlH CH3COOH.

I H I i  I E M E H H E  U H H K A  111 O K C H f l A  11,1111K A  B  P A C T  B O  P h i  
< P O C < I» O P H O H  K H C J I O T b l  

I lK p a M U B  M . ,  T y p a e B  3 .., T o jk h c b  C . M . ,  T y x T a e B  C .

IIUWHOH Ilp 0 6 jleM 0 H HRJlHeTCH npOH3BOflCTBO MMKp03JlCMCHTC04ep>KamHX 
•• I IIIH C HClIOJlbSOBaKHCM BTOpHHHOTO CbipbH UBeTHOft M eTaJlJiyp rH H , OTpa- 
■••ini.ix KaTajiH3aTopoB h  a p y i  hx o tx o jio b . f l j ia  TeopeTHMecKoro o 6 ocho b3 h hh  

OTKH TeXHOJIOrHH Heo6xOJJHMbI T JiySoKH e (}>H3HKO-XHMHHeCKHe HCCJie- 
P»mn noBeaeHHH MHKpo3JieM eHTHoro cbipbsi b ycjTOBHsx nojiyneH HH , xpaHenHH 
Bm -iiiih  h b jihhhhh e ro  Ha CBOHCTBa no jiynaeM b ix  npoayKTOB.

llpO B C aeH bl HCCJieflOBaHHH no paCTBOpHMOCTH OCHOBHOTO KOMnOHeHTa 

K t im o i  o B03roHa - OKCHfla um iK a  - b pacTBopax  TepMHnecKOH (JiociJiopHoii khc-

II iiim iHe cooTHom eHHH T:)K Ha p acT BopH M O d b  O K caaa  u m iK a  b  
H phi k o h  (Jioc(})opHofl KHCJioTe (18,9% P 2 0 5  ) H3y n a jiH  npn  T e M n e p a T y p e  20- 
R ' N HpoJlOJDKHTejIbHOCTH B3aHMOfleflCTBHH, 30 MHH.

IMMce iipHBeiieHb i flam ib ie  no H3BJieneHHio ijHHKa b  18,9% no TepM H - 

B k l  l|lOc4)OpHyiO KHCJIOTy npH  20-22°C H npOflOJDKHTejIbHOCTH B3aHMO- 
I  IIII <0 MHH.

I  I )K H3BJieneHHe UHHKa, %

n_ 1sCK I-lgCK0. 
Ig(Vt +KV2 )-lgV, 
B bl B  O /I bl

18,8
21.3 
30,1 
55,6
80.3
88.4
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A h o j i h 3 n o J iv M e n n u x  .a a m ib ix  n o K a 3 b iB a e T , m to  c  v h c  h im  ii 

<})oc(j)opH oii KHC.MOTf cT en e H h  n e p e x o a a  UHHKa b  pacTBop iio m .n iitu  i 

T:>K = 1 : 1 0  h KomjcHTpauHH k h c .t o t m  18,1% P 2O 3 crciicm. iiinm 
H3 OKCH.ua c o c T a B ^ a e T  80,3%, T o r j a  KaK n p n  T:)K =  1:5 m u  m 1 1  
21,3%. I~IpH KOHUeHTpaUHH KHCJIOTbl 30% OKCHfl UHHKa lipil 1 1 II* 
p a c T B o p s e T c a  n o ju io c T b io .  M a j i a a  pacT BopH M O C T i. OKCH.ua im n  -i 

k h c j i o t c  n p n  co o rH o iu eH H H X  T:)K =  1 :(5-8) o 6 iiSicH>ieTCfl h c ; u m  i .i mi 
(})oc(J)opHofl K iic ;io T b i n a  p a c T B o p e H H e . B jiH flH H e r

paCTBOpeHHe OKCHfla UHHKa TepMHHeCKOfi (j)OC(})OpHOH Kill III 1 1.1 I I
H3) najiH npn T:>K = 1:10.

B p e M H , MHH H3BjieHeHHe uhk

5
15
30
60
1 2 0

30.1
4 0 . 1
3 0 . 8  
8 6 , 7
8 8 . 9

K aK  BHUHO H3 pe3yJlb T aT O B , BpeMH B3aHMOXiePiCTBHH OKU II.IIIB 
f lo e  BJIHHIi'HC r .a  n p o u e c c  H3BJieHeHHH UHHKa. Y BejIH H eilH C  II pi um • 

o t  15 flo  120 m h h  noBbiuiaeT C TeneH b H3BjieHeHHH o t  40,1 jio HN •<*%
ycjioB H H X  npH KOHueHTpauHH KHCJIOTbl 30% CTeneHb .........................M«

99,2%.

H A M A I i r A H  B W J I O f l T H / l A  C y F O P H l I i  T I H H M j I  A l ’ M I M l 

I j O f l ^ A J I A H H U I H H U r  r E 0 3 K 0 J I 0 r H K  X V O  < M il l

M. MaxiwyaoBa.
H m ijjy

y3oeKHcroHaa cyB Mam»6ajiapH Ba yjiapaaH o k h j io i iu  i|......
x o c  M ypaK K a6 TH 3H M ra s r a .  M a B w y g  c y B  p e c y p c jia p n  t o i  h i  

ry H H H a flH . Torjrapaa 6000 ra. h k h h  c y B  R h f ) 'B 4 h  >KH/iraji:i|■ n i  

3700 T acH  A M y jja p e  B a  Cwpaapfi x a B 3 a .ia p n r a  c y B  6ep a iiH . Amn 4 

CVB yTKa3HIII K0 6 HJIHHTH 79 M Jipfl m .3 h h  TaiUKHJI 3TCa, 6  MJip.l M 

C V B  MHKaOpHHHHr 7,6 (j)OH3H Y36eKHCTOH XVflyaHfla T y ilJI llllir iB  

j^pTaw a cyB y T K a 3 n m  K o6 HnHHTH 38 M Jip a m .3 5> i h 6 , yh h hi m uffl 
10,5 t()OH3H Y 3 6 e K H C T O ii x y a y a H r a  T y r p n  K e jia f lH .

Y p T a  Ocne a aB JiaT Jiap w  c y B  p e c y p c jia p n  T aG n n lt * 
6o FJiaH raH JiH rH  M H H iaK siaH  A M y a a p e  B a  C n p u a p e i in  i »■’ 

T p a H cn e ra p a B H fi MyaMMOJiapHH k c j i t h p h 6  wHKap.MOMa. >Ii. iih  I  

c y r i .p H J ia a n r a H  \ h iu jio k  xy>Ka.iHK 3K H H Jiapn y n y H  c y B  i .ip y i ' 1 I 

a a p e a a  cyBH H H  0 3 a R n iu  x o jiaT H  c y B  xaB 3an ap H ,g a  Ky|nn> i 

TaH K H CJinrH , Ta0H H fl M y x H T aa  KyproKHHJiHK Ka6n re 03K 0 .m il nx 

KVHaHHiJUHra c a 6 a6  6y jiM o ica a . j j a p e  c y B  ca p ijm iiH  c y r o p m u  11 c *| 

HHHMJ1 HK c y B  MV3MM0CHHH KeCKHH 6fnn6 K O Jiacrru ii I I I ....... I
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>ii* c v b  M an 6a .’ia p n jia n  tj)ortfla jiaH H in , Hc|)jioc.TaHHmgaH ca K Jia m , c y ro p H u i 

HMk>u ii n a  MexaHH3MHHH T y r p n  TauiKH Ji st h l u  m v x h m  M a c a jia jia p a a H  O H pH jinp. 

k I I iijio k t  jjexKOH H H jiH i H jia c y ro p H Jia jin ra H  e p jra p  cyB TaiMHHOTH K aH aju iap , 

» Cyn « M 6o p jT ap H ra  ry rp H  K ejiaflH . C y B  o k h m h h h h t  63 4>o h 3 h M a p T -a B ry cT  

p . i ; t . i  cyHHHajiH. By MaBcyMHfijiHKHH G ap T ap aij) 3 t h u i  y n y H , C a p B a K c o fi Ba 

H i  o n  ih ii TyjiHHyBHH / K y jia iicoH  c y B  ovu ip H , O jiM o c o ii jia H  TyHHHyBHH 

B i t  nit c y B  o m 6 o p h , PejaK C O H jiaH  c y B  h h f v b h h  P e 3 a K c o ii  c y B  o m 6 o p h , 

■ M n iico H .u a  3 c K H e p  MoproKCOH.ua H opTOK c y B  o m 6 o p h  K y p n jin 6  k h iu jio k  

■ iii n ;ia  (|)OMuajiaHHjiaeTHp.

i M m iio h tu h h t K a r a p  (jiep M ep  xyw ajiH K jiapH H H H r h h k h  c y ro p H iu  T a p M o rn  

■ B ii 'm ih k  H H inooTjiapH H  y 3  BaKTH jia T ai.M H p jiaH M araiu iH iH  T y(J)afijiH , h h k h  

b  |i la p M o m ia p H ra  3 i t h 6 o p h h  H acaflH iiiH  e p jia p i in  M e jiao p aT H B  \ o ji3 t h h h  

■ • m u y iiH ra  o j i h 6  KejTMOKjia )K y M JiaaaH , 3245 km . ei.H K  jip eu a/ K Jiap iiH H r 29 
^  '115 km . o h h k  3 0 B y p jia p n H H r 1200 km . eKH 37 c})OH3H Tai>M npjiaiiiH H  T a jia 6  

| liy  x o n a T  ep .napuH H r iuypjiaH H W  A a p a *a cH H H  KyH aiiH U JH ra o j ih 6  

m i.i llaTH >K aaa KeflHHTH H H jm ap aa iu y p jiaH raH  e p jia p  M H icaopn B h ji  cafiH H  

K (JnpMOKAa. A fiiiH K ca . 6 y  x o j i  M n n r 6 y JiO K . non, M y cT , T y p a K y p .o H , 

p m u i  ry M a H jia p n jia  K y 3 ra  T a iu .'ia n a jjH . C y H rH  H H JiJiap aa TynpoKH H H r 
■ h i h i i i h  e p  o c t h  cy B Jiap w  caTXHHH Kj^rapm iH iuH  KaGw T y n p o K  y H y M jio p - 

B  ciu iG h h  Tai>CHp 31 y b h h  )K ap aeH jiap  KynaHHLUHaaH, 6 y  x y a y jy ia p H H  

iKojtorH K uiapoH TH  6y3H JTH iuH ra c a 6 a 6  G yjiM O Klia. H aM aH raH  b h jio h th  

H  m n o H x n a p ra  Hnc6aran c y B  p e c y p c jia p r a  6 o f i  G y jic a a a , c y B  GoftjiHKjiapjiaH 
b «  i| infijiajiaH H iii x n c o G n r a  cyB TaKH M jijw rH  H H JU iaii-H H jira K y h a h h 6  

■ f t m i

I  I \ i ooH Ui TH3MJiapHjian oK H JioH a (J)OHjjajiaHHU], c y r o p n jia jiH r a H  Manaon- 
ll«lil|lII.K)pj1HrHHH OlIIHpHUJ KHLlijIOK XyjKajlHTH HlUJiaG HHKapHUJHJia OKHJIOHa 

M l  llipHTHUl TH3HMHHH, HHTeHCHB TeXHOJlOTHflHH JKOpHH KHJIHIUHH, (j)aH 

■ N  i i i lyicjiapH H H  x a v i jia  w a x o H jia rH  H Jiro p  M aM jraK aTjiap  Ta>KpH 6ajiapH iiH  

V IV IHIHIMIH Ba 3CKHpraH HppHraUHH TH3HMJiapHHH HHTHJiaiHHH, CyBHaH 

■■ llllllll MeX3HH3MJiapHHH WOpHH 3THLU, Jlp e iia jK  TapMOKJiapHHH KypHLLI Ba 

■ v  nun Mopa Tan6H pjiapH H H  a M a jir a  o iu H pH ui 3ap y p jm rH H H  T a K 0 3 o  3T anH .

I  I v i npHiii TH3HMJiapHjiaH caMapajiH cJ)oPijiajiaHHLiJHHHr HCTHKGojira
■ iiiiruH HyHa.iHinjiapH HaMaHraH bhjiohth hkthcojihh-h>kthmohh 
I i  i ii (>H/iaH yfifyHJiaiuraH 6yjiHuiH MaKcaara MyBO(f>HKAHp.

AaaGHeT.nap 
ueB. H aM aH raH  b h jio h th . H aM aH raH . 1995 hh ji.

B p v n y A O B a . : n p o o jie M t i pa3BHTHH h coBepiueHCTBOBaHHe caAOBOflCTBa h 
M npcTHa O epraH CKH  1 j io j ih h w  (Ha Ma repn a jiax  y36eKHCTaHCKOH nacT H ) 

M l  p u i. flHce. n a  c o h c . yH6H. cTen. KaHjj. re o r . HayK. -T., 1993. 20 c.
' mm. 3po3HOHHOonacHwe 3eMjiH h  nyTH noBb iu ieiiHH  luinAopoflHH 
| ....... .. lu x  noHB O e p ia H C K o ii a o jih h h .  M o H orp a i^H a. 1 9 891om KeH T.
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y;iiv  i
C H H T E i H A P M JIC y jlh cD O M H JIH P O H M im  

2,5-/U IM ETH .tIEEH 311M H iJA  JOJ1A
K .B . ASaupeiiMOB1, T .H . k'afm naiapoB\ 3 .P . Ky pCnum 

M.C. MyxaivieaoB3, K. T hhcob2
'KapaKaniaKCKHU Focydapcmeennbiu ymieepcumem uueiiti . /* i 

/ 42012, y.7. cikciO. ll  A ooupoaa, /. 
2TauiKeHmcKuu l ocyOapcnmenHbiit Azpapiiur VHueepcum, m 

kturdibav I (a*mail, nt 
3Hncmumym xumuu pacmume.ibHbtx eeiyecme hm. aKad C H 
Pecnyd.iitKH y36eKUcmctn, 100170, TauiKenm, yji. M.y.iyrti ,ii I  

nasirxoniw,.rambler, nt

BbicoKaa 6H0Ji0 rHnecKaH aKTHBHOCTb h ujhpokhH ■ tt • • 
np0H3B0flHbix 6eH3HMHaa30Jia oGycjiaBJiHBatoT k hhm orpoMiii.iii mm 
h h x  n a R a e H b i B e m e c T B a  o 6 jia a a io m H e  KaK (JtapN iaKojioi mm* 

neCTHUHflHOii aKTHBHOCTblO.
I IpoaojT/KaH H cc.nenuBaH H H  n o  cH H Tesy  h x h m h m cck h m  h|» 

TaK)Ke c  u e jib io  noH CKa h o b w x  G h o jio p h h c c k h  s k t h b i i i . ix  Ill'll 
6eH 3H M H fla30fla , n p e a c r a B J is J io c i ,  H H Tepeciib iM  o c y m c c n i i i  

f lH M eT H Jl(Jti!3H M H aa30Jia  1 1  H3VHHTb erO  3pHJlCyjlb<|)0HHJlHp0HailMl' 

C h h t c 3  2 .5 -iiH M eT H Ji6 eu 3 H M H ^ a 3 0 .n a  2  o c y m e c T B Jif l jm  iil 

!IHKJlH3aUHCH 4-M eTH .n-2-H H TpO aH H JIH H a 1 C yKCyCHOH KHCJIO 1 1 ill " 

>Ke:ie3 a h 4N c o j i a h o h  k h c j i o t w .  PeaKUHH coeflHHeHHH 2  c  apw ju i ■■

3 a -3  B IipHCyTCTBHH TpH3THJiaMHH3 HpOBOflHJIH C HCHOJlb 1( ilUilllli i 
pHHecKH.x KOJiHMecTB peareHTOB b aueroHe npH komh3thoh tcmik i h 

YcTaHOBJieno, hto b pe3yjibTaTe pesKUHH o6pa3yioTcn mnr 
!-3pHJlCyjlb(})0HH.l-2,5-flHMeTHJl6eH3HMHfl330^bl 4 a -3  C XOpOIIIH>MI

N Ay
T It + Cl I,COOH

H,CV

* • «
I "  1

A rSO »C I113C, ---N 3 H-3

CHj (C2HS),N
ISOjAr 

4 »-»

3 ,4  a  Ai = C6H5; 6  Ar = C6H4-CH 3-4; b  Ar = C6H4-OCH3-4; r  \ i I 
a  Ar = C6H4-C l-4 ; e Ar = C6H3-(C H 3)2-2 ,4 ; jk Ar = C6II ( ( I I ,

3 Ar = C6H2-(CH 3)3-2 ,4 ,6 ;
CTpoeHHe CHHTe3HpOBaHHbIX COeflHHeHHfi 4 a -3  f lO K a iiM ln  1 

MMP'H-cneifTpocKonHH, M ar~ -cn eK T p oM eT p H H  h  PCA. K aK  n oK .iiii 1 
nepBHHHoro jiaSopaTopHoro cKpHHHHra l-apHjicyjib(}>0HHJi-2,' in
M H Jia30J lb I o6jI3ZI3H 3T C JlaSoH  (j)yHrHLIHflHOfl H r e p 6H U H ilH 0H 3K I ......... ■
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y ^ K  547.785.5 ’541.1 
C 1IHTE3 II APH.lCyjIKOOUHJJHPOBAHHE

l-B yT H Jl-2-AMHHOBEH J U M H J U  H ).IA
I .H. K a i i n n a i a p o B 1, K.B. AGanpt « mob2, 3 . P. K y p 6 a H o s a 3,

H.C. MvxaiviexioB3. vKypa6oeB4, O.A. AGmuiajiiiMOB4

'TaiuKeumcKuu rocyOapcmeemibiP Azpapnt>m ymwepcumem, 
hii'iihuinaKCKiiu rocyOapcmeenHbin Vmieepcvmem u.xtemi Eepdaxa, HyKyc, 

1420/2, y.i.aKaO. lI.A6c)upoea, I 
'/«. mu my m xmtuu pacnmme.ibHbix eeufecme um. ctKad. C.IO.fOHycoea AH 

I'i'cnyojiuKu YideKUcmaH, 100170, TauiKeiim, y.i. M. YjiyzGeKa, 77, 
lloMaHzaHCKuu uHM'eHepHO-mexHOROzunecKuu uncmumym

lliiiii.nueHHbiH HHTepec k npoH3BoaHbiM 6eH3HMHfla30jra 06 y cji0 B^eH h x

III (MOJIOrHHeCKOfi aKTHBHOCTbK) H UlHpOKHM CneKTpOM JieHCT3HJI. CpeflH 
Mulljteiibi Bem ecTBa o6jianatoiUHe rHnoTeH3HBHbiM, np0THB00nyx0JieBbiM , 

'lkpo(>HbIM, (J)yHrHHHflHbIM, TepOHUHflHblM H pOCTOCTHMy^HpyiOLUHM 
I I  I-SI.
ll|«ijio^)Kafl HccjienoBaHHH no CHHTe3y  h xhmmhcckhm npeBpam enHHM , a 

i IlCJlbK) nOHCKa HOBbIX OHOJIOTHHeCKH aKTHBHbIX Bem eCTB B p aay  
UmoJia, npeflCTaBJiajioeb HHTepecHbiM ocymecTBH i b cHErre3 l-6yTHJi-2- 
ii iHMHjia30Jia  h M3yHHT ero apHJicy.iib(})0 HHJiHp0 BaHHe.

I HMIC3 l-6y T H Ji-2 -aM H H 06eH 3H M H fla30Jia  2  o cym ecT B.m i.n H  a J iK n ;in p o -  

.'-uM H H06eH 3H M H Zia30Jia 1 HOflHCTbiM 6 y m n o M  b m ejio H H o fi c p e a e  

t n  peaKUHH CTexH OM eTpH necKH x k o jih m c c t b  coe/iH H eiiH s 2  c  a p n ii-  

<HlipHflaMH ( 3  a - 3 )  B npHCyTCTBHH TpH3THJiaMHH3 yCTaHOBneHO. HTO 

n A n ;ia e M b ix  l -6 y T H JT-2-apH ^cyjib(J)O H H ^aM H H o6eH 3H M H aa30JiO B ( 4  a - 3 )  

t tm iH  l-6y T H Ji-3 -ap H jicy n b 4 i0H H ji-2 -H M H H 06eH 3H M H ija30 Jib i ( 5  a - 3 )  c

■■Mil IIM XO AaM H .

• I .11, (a); C6H4-CH3-4(6); C6H4-OCH3-4 (b); C6H4-Cl-4 (a); C6H4-(TpeT- 
' )-4 (3); C6H4-NOr 3 (r); C6H3-(CH3)2-2,4 ( e ) ;  C6H3-(CH3)2-3,4 (jk);

ft ( I |HlCIIHe CHHTe3HpOBaHHbIX COeaHHeHHfi nOflTBep>KaeHO aaHHblMH H K - , 
H i  I l IICKTpOCKOnHH, MaCC-CneKTpOMeTpHH H PCA. no p e3y;ibTaT&M 
►* X JiaG oparopH b lX  HCnblTaHHH CHHTe3HpOBaHHbie COeflHHeHHH npOHBH/IH 
f t ’ I l|l> III HUHflliyiO  H re p 6 HUHflHyK) aKTHBHOCTb.

y f l K  5 4 7 . 7 8 5 . 5 ’ 2 9 8 .3

II jA H M O ^ E f t C T B H E  E E H 3 H M H 4 A  iO J I O B  C  AMH/IAMH
X JIO P V K C y C H O ft  K H C JIO T b l 

M.H. O jii iM O B a , H.C. M y x a M e jo s . X .M . L U a x n a a s r r o B .

ft*  t m y m  x u x t u u  p a c m u m e J ib H b ix  e e u f e c m e  A H  P e c n y d J i u t c a  Y 3 6 e K U c m a H ,  

z .  T a iu K e / t m ,  E - m a i l :  n a s i r x o n @ r a m b l e r . r u

'in iii.m icHHbift HHTepec k np0H 3B0flH biM  6eH3HM Hfla30 .ua o 6 y c j io B . ie H  hx  
N 'I I lllOJIOrHHeCKOH aKTHBHOCTbK) H UlHpOKHM CneKTpOM fleHCTBHH. CpeflH
 *  . 6 eH3HMHfla30TOB hm cio tc ji Bem ecTBa, o 6naaaK 3iuHe npoTHBO-

2 6 7
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OnyXOjlCBbTM, rHnOTeH3HBHbIM. Cna3MOJlHTHHeCKHM, Heflpo.k'lll 
oaKTepHajibnbiM aeHCTBHevi. a T3K>Ke rep6Hnn,anofi, (jiyHnmii. in-><i M 
My.'iHpyiomeft aKTHBHOCTbro.

n p o ao .T / K an  H cc jie iio B a iiH H  n o  CHHTe3 v  h  n h m h m ccm im  n| 

G eH 3H .v in ;ia30 ;ia  HaM npeflC TaBJia.TO C b H H TepecubiM  H 3yM im . 

6eiI3H M H Zia30JT0B aMHflaMH XJlOpyKCyCHOH KHC.TOTbl, TaK KUk I.I1 III4 *  

,'iH T ep aT v p e He o n n c a H a .

n p o B e fle iiH C M  peaKUHH 6eH 3H M H fla30Ji0B  ( l a , 6 ) c  aM iu .iM n  I  

KHCJIOTbl 2 a , 6  B npHCyTCTBHH TpH3THJ13MHHa C HCHOJIbiO ...

pH H ecKH x KOJiHHecTB p eareH T O B  n o n o w H T e jib H b ie  ...........................  ■ •

y a a io c b .  O flH aK o  n p n  H cn 0Jib30B aH H H  b K a n e c rB e  ............................
are H T a  K 2C 0 3 o cy m e cT B jie n  c h h t c 3 l - (N ,N -f lH a ^ K H Jia M n .in '.......i|
a a 3 0 J i0 B  ( 3  a - r )  c  xop ou iH M H  B b ix o aaM H .

11

1 a ,6 2 a,6 3 a-r

3a R=H, R '= R 2=C2H5; 6 R=H, R '= Rz= C 4H,-ii; 
b  R=CH3, R = R 2= C 2H s; r R= CH 3, R ^ R ^  C 4II,  ii.

C T p o e H H e CH H Te3 H p O BaH H b IX  COeflHHeHHH nOflTBCpyK i r i l i l  I 

M M P 'H -c r ie K T p o c K o n n H  h  M acc-cn e K T p o M e T p H H .

PH EN O L IC  CO M PO UN DS O F P U L IC A R IA  G N A P1U I ■ ■ !
A N T IO X ID A N T  A C T IV IT Y  

K.A. Eshbakova1'2, S.A. Eshbakova3, A. Y ili2, H.A.Aisii1 !■
S. Yu. Yunusov Institute o f  the Chemistry o f  Plant Substanc

o f  the Republic o f  Uzbekistan, Tashkent; fax : (998 'Ii t '»44 
State Key Laboratory Basis o f  Xinjiang Indigenous Medtciihil / 7 ><■ 

Utilization, Xinjiang Technical Institute o f  Physics and ( lii mhh pi
Academy o f  Sciences. Untmqi 830011, China , E-mail, /iii/c.i ■ I

M edical College o f  P. F. Borovsky, Tashkent, I 4

In continuation our research on chemical components I In i« 
gnaphaloides (Asteraceae) [1] collected in Tashkent i cy mi 
Uzbekistan, we isolated eight compounds from polar frajlum ' 
spectral data (U V , IR , PM R, 13C NM R, HSQC, HM IK ) vMlh 
identified the isolated compounds as p-hydroxybenzoic acid 1 1 1 ■ 
dihyc’ oxybenzoic acid (2), luteolin (3), quercet' . (4), isoqi 
(6 ), rutin ^7) and quercetin 3-rhamnosvl-(l —*■ 6 )-gaiactosidc iNi
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7 8

lien zoic acid, methyl ester 3,4-dihydroxybenzoic acid, luteolin,
>  mid quercetin 3-rhamnosyl-(l —► 6 )-galactoside from genus Pulicaria, 
■irin, and rutin from Pulicaria gnaphaloides were isolated for the first 

M ftlcf compounds showed highly antioxidant activity'.
HI Nl I 1. K..A. Eshbakova, Medicinal Plants, 3(2) p. 161, 2011

I III M IC \ L  C O M P O S IT IO N  O F  E S S E N T IA L  O IL S  O F  MENTHA 
PIPERITA F R O M  U Z B E K IS T A N  

N. Mamadalieva*, R. M am adalievab,c, Sh.V. Abdullaev0

■ «  iif the Chemistry o f  Plant Substances AS RUz, Tashkent, Uzbekistan 
l'Norin Academic lyceum, Khaqqulobod, Namangan 
cNamangan State University, Namangan, Uzbekistan

il« I izbekistan, Lamiaceae, Mentha piperita, essential oils 
ifw essential oils also known as ethereal oils, are defined as, the oils 

i Ihe steam distillation of plants. From the view point of practical 
S ,  these materials may be defined as odiferous bodies of an oily nature, 
J .ilmnst exclusively from vegetable organs: flowers, leaves, barks, woods, 

PlMm-s, fruits, and seeds. Essential oils are generally liquid, aromatic and
■  iii.mt odour and essence (Bakkali et al., 2008).

.....mliiys, approximately 3000 essential oils are known, of which about 300
W .... i»lly available (Bakkali et al., 2008). So far, more than 2000

1 Imvc been identified in almost 17500 plant species, representing 90 
('■•"I families (especially Myrtaceae, Lauraceae, Rutaceae, Lamiaceae,
* * •• ind Apiaceae) (Bruneton 1999).
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The Lamiaceae plants are generally aromatic in all parts incliiilnty t 
of widely used culinary herbs, such as sage, thyme, rosemary, oreg.um im 
lavender, marjoram, savory, and perilla (Wink, 2003). Recent m u nitiu 
have also focused on the antioxidant principles and biological acti\ iii. i 
oils.

The genus Mentha L., (family Lamiaceae) consisting of m i i i h  >i<|- 
species grows widely throughout temperate regions of the world. '/ t
piperita, M  longifolia and M. spicata, commonly known as ......if
peppermint, wild mint and spearmint, respectively are frequent l\ . nlll
several countries of Asia, Europe, America and Australia for the .....■*“
essential oils. The essential oils of some Mentha species including M .hk 
piperita, M. longifolia and M. spicata are potential candidates I" ■ 
antimicrobial, antioxidant and radical-scavenging activities (Yadt ><>hIM| 
2006)

Mentha piperita (Peppermint) is a species found in UzbekiM.m .. t 
parts of the world which has an economical value for its flavoriiifi I  
therapeutic properties in foods and cosmetic industrial products Iiu '• 
flowers of M. piperita have medicinal properties and have been n 
flavours in cooking, in folk medicine as antiseptic and as antinu. mli( 
(Sokovic et al., 2009). It is also used against nausea, bronchi I h, II 
anorexia, ulcerative colitis, and liver complaints. Mint essential oils t 
used externally for antipruritic, astringent, rubefacient, unini|>t 
antimicrobial purposes, and for treating neuralgia, myalgia, linuUt 
migraines.

M. piperita oil is one of the most popular and widely used > nt 
mostly because of its main components, menthol, and menthone. M /■'/■• ’ 
been previously investigated by other researchers for their '-m 
compositions. But the chemical composition of aromatic plants dc; >< ml < 
the individual genetic variability and different plant parts. The |>' ■ ■ 
concentration of certain chemical constituents of essential oils nlut 
according to the season, climatic condition, and site of plant growth (Ituil 
terms of this we collected aerial parts of M. piperita in the I nslit t til 
Uzbekistan. The present study is aimed to investigate the composition n| 
oils of Uzbek Peppermint using GC/FID and GC-MS. Components ul ill# 
oils were identified by their mass spectra by matching with referem i i*. 
Wiley/NIST database; comparing literature data (M S and U V) wllh 
experimental data.

Approximately 14 compounds, representing 99.21% area ol lit* 
identified from M. piperita. GC/MS analyses showed that the main emut 
the essential oils was menthol (45.67%) followed by menthone ( IJ  ■  
menthofuran (8.21%). Further components were menthyl acetate, I * 
carvone, limonene pulegone, borneol etc.

Our investigation on M piperita essential oils clearly dcnu’ini
chemical polymorphism is characteristic of this species, and the o il....
depends on variety, growing site, climatic conditions, and analysis nu H' hI
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M aM JiaKaTHM H3 KHMe Hmna6 HHKapHin cajioxH H TH  6yHHHa M a p ica 3HH 

la eTaKHH y p H H u ap fla  T y p a g n . X o 'sn p rH  K yuxia a c a a a jt  pHBO/K;iaHHO 

M ia n  KHMe K opxoH ajiapH H H H r KaTTa khcm hhh y rn i H u iJia6 MHKapyBHH 

m a jia p  TaiUKHJt khjihuih my6xacH3. By Gopaaa (| )oc(j)op jin  yrHTJiap Hiiuia6 
IS HHH KOpXOHajiapHH ajIO X H fla a'/KpaXHIIl MyMKHH. MaMJiaK3THMH3 »cyaa 
\om  a u ie  3 a x « p a c H r a  s r a .  LU y acy M jiaaaH  (|)oc<j)opHT 3 a x H p a c n  K aM H aa 100 

i ciHUJH aHHKjiaiiraii. B y  s e a  (j)0C(|)0p;iH M axcyjiO TjrapH H H r accopTHM eHTHHH 

ill I HpHUl HMKOHHHH 6ep aflH . X 0 3 H p fla  M apK a3H H  KH3HJTKyM (})OC<t>OpHT;iapH 

mu (})oc(j)op jiH  y rn x jia p  H iruiaG HH RapH jiM OKaa. YHHHr M H K aopn s K c n o p x  

mi a xaM eTM O K^a. By tj)oc(J)opH TnapH H  KafiTa Huuia6, 4>TopcH 3JiaH TH pH JiraH  

i i|ii)C(j)aTjiap o jiH iu  MyMKHH. 6yH HH r vhvh 6 H 3 a a  Tyjia HMKOiiHHUiap MaBMcya. 

O iy K a  (|ioc())aT.iap a c o c a H  Kajibu,H finH H r (j)occ|)opjiH O H p n K M a;iap n aan  

t i .  rpHKajibUHH(})oc(})aT - C a 3 (P 0 4)2 -  TapKH 6naa 3 0 - 3 4 %  KajibUHH Ba  12- 
|>oc(j)op 6y n aflH .

M 0 H0 KajibiiHH(J)0 C(J)aT - C a (H 2P 0 4)2 -  6 y  TapKHSH^a KaMH/ja 22 %  tjiocfjiop 
%  Ka^buHH TyiraH <J)TopcH3^aHTHpHJiraH 4)occJiaTj,Hp.
Kajib iiHH jiH  03\Ka clioccjiaiviapH o k  S k h  o h  K y jip aH r Tycra sra. f lo H a jiap n  

Karra oyjiMaBflH. CyBaa o c o h  3pnii/in.
O iy K a  Kyu iH M H ajiap  k h u j . io k  xyacajiH rH  HopBanapH p au H O H n aara  (Jio c^ o p
II.UHHHH SoHHTHUI XaM fla  MCbepjiaUlTHpHLU yH yH  H IUJiaTHJiaaH. PaLtHOHra 

(jioccfiaTjTapHHH Kyu iH iH  Ma3Kyp sjieM eHTjiap  TaHKHCJiH rHaan k c .i h 6 
iiiraH  KacajrjTHKjiapHH o jia h h h  o jia an , opraHH3M narH  3apyp  M o aa a  

r»« in 11H liy  BHHH Ta iM K H JiaH flH . B y  6HJiaH HMMyH Ba  penpOflyKTHB TH3HMHHHT 
|»lilllMTHHH OUIHpaflH.

(PoccJ)op-KajibUHH/iH 03yKa Kyu iHM Hanap 1 0 0 %  aTpo<Jwaa c y B f la  sp y iiH au  
f  '|iopra s ra , 6 ap na  T yp aa rH  xaHBOHjiap y n y n  apotcJiH. Y jiap H H  T y jia  k o h j ih  
k > 'iii i  y i y n  Ha<J>aKaT npoTeHH, e r jiap , y ra e B o a a a p  B a  BHTaM HHjiap 3apyp , 
fciiicpaji M oaaanapH H H r xaM  ypHH K a rra . H o p B a w jiH K a a  H m a a ra a a a H ra H

03VKA  <I>OC<l>ATJlAPllHHr A X  AM  HATH  
T.CaTTapoB, H.I\yjiaaiiieBa.

H au/iy
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M H H epaji M O fliia jiap iiH H r caM ap aflo p jm rH H H  opraH H K  M O & iu jiap  .........  m*M ■

M aH .m rii o H jia n  t v i h h h t h p h u i  MyMKHH. 03V K ,a  (j)occj)aT Jiap  :i;m  |tl| 

xa iiB O H Jiap iiH  r y J i a  k o h jih  6oK,HuiHHHr caM apacH H H  B a  y jia p i im ii  ■ ■ 1 4  

(K yH flanH K  ceM n p H iiiH , r y u m n iH H r  C H ^ a ra , cyTH H H r M H K jiopH )im  ■

YuaaH TaiHKapn KanwiHH ea (jioctjiop opraHH3MHHiir hluoh'i,.......
K aTTa p o u t  y H H aiiju i. K a j i t u n K  HaTpHH, k b jih h  B a  M arH H H ia \ t l ♦ n 

3;ieM CH T:iapyiH H r 3ap ap jiH  T a icu p H H H  H eH TpaJuiaH iiH . O p t a im  1 <• • HI)*

(jjyHKUHsicHHH oniHpHS, TyK.HMajiap.aaH 6aKTepHa.i to k c h i i  i : i | ...... *

KaM aHTH paflw . O b k 3 t  x a3M  KHjryBHH (JiepM eH TJiapH H  (j)ao flJia iiin i| h i i f l  

io p a K , a c a 6 th 3 h m h  B a  m vC K yjijiapH H  H opM aji H iii;ia iu n  \ aM ;i.i mm>|

JiapHH yijiainmirn ynyH 3apyp. ®oc(|)op reHeTHK MauiyMOT Tnm\....
6 h o c h h tc 3 h h h  GouiKapyBHH HyKJienn KHCJioTajiap CTpyKTyp.i. *•* *
OpraHH3MaarH xap Kanjaii Mo&na ajiMamHHVBH (J>oc<j)aT mi......
S y .iH iiiH  6 h ji 3 h  6 o p a a H .

K h m Sb h h  >KHxaTflan yHHa aKTHB 6yjiM araH  0 3 y ^ a  <j>occ()a 1 1 ><|• m »M 
Ba (jjepMeHTjiapHHHr CTpyKTypacHHH SysM aiiziH, aMHH0KHCJi0 tJi.i|> n; 
cjjaonF^TnHH T y x T a ra 6 KyHMaftaH, eM -appnau iM ajiap jia  \ • mu 
KOMnjieKCJiap x o c h ji  k h jtm s h jh .

B y  HflaH UiyHH aHTHlH MyMKHHKH, HOpBaHHJIHKJia O iy|. J  ||| 

(Jjo fljia jiaH H H j M ozw a ajiM auiH HyBH H H  M e te p jia H jiH , ce p M a x c y jiim k iiH  

6 o k h u j  jiaBpH H H  KaM aftTH paflH , c o f jio m  H a c ji o jiH tu r a  ep aaM  

o jih h h h  o Jia flH . r y u jT  B 3  cyTH H H r 0 3 y K a  6axocH H H  a x u iH Jia ll m 1 
>K3TJ13pHHH KaM aHTHp3flH.
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JlcH rH 3 c\B.riapHaa *y ,g a  Kyn T yp jlH  K a r r a  B a  k h m hk t h p h k  opraH H 3M Jiap  

p . i i i  in O x a K T o m  n a itu o  6y jrH iiiH ,aa aiiH aH  c})opM aM H H H(j)epjiap a e 6  aTajiyBM H 

■•ink na c o a n a  o p raH H 3M Jiap  K a r r a  p o ji  y im a M ;in . By xaHBOHjiap y T a  Te3JiH K 
Hpan KyuaH H iiiH S Ba y T a  Te3JiH K 6 n ;ia n  n o 6 y ; i  6 y JiH m a a H . Y nap j i c h i h s  

MKn|>n:ia VKyjia K ai ra M HK/iop;ia am aiuann. By M H K poopraH H 3M jiap c k h  Mafliia 
H phm iKipH H Hr a c o c H ii  x y c y c H flT jia p n  y n a p  y 3 J ia p n r a  HHraHOK eKH TaHacHHH 

p m  k h jih u i y n y H  k o 6 h k  x o c h j i  KH JiH inaflH . A H a m y  K o6H K JiapnH  flerH H 3 

IWHpn.ia 3pH raH  oxaK jrapH H  h h f h u i  x n c o 6 H r a  !icam a/ iH . Byn;;an TairiKapH  cyRna
in oxaKJiapHH HHc6aTaH KarrapoK 6ynraH xaHBOHjiap xaM xyflH aHna my 

B n  i i.i rynjiama^H. H o6y a Sy jiran  viafijia xafiBOHJiap KOJi/wKjiapii a c h th j  
■ p i i i  'iyKn6, w y jja  K arra M accaaara oxaKTom KaT.iaM.'iapmiH xochji Kn;ia;in. 
B i l l  li^.'uaH hbhrchmoh KaTJTaM y30K BaKT ziaBOMmia cyBHHHr Karra 6ochmh 
M ii i i  iHMjiainnS, Koranh Ba oxaKToui TouiJiapHra afijiaHaaH. A rap aHHa uiy 
H|immiiih ojihS HxuiHjia6 pa3M cojicaK yjiap  opajiapn 3hh \iacca 6njiaH 
m iip ir ira n  TypjlH m aK Ji Ba yjmaMJiapra s r a  Sup RaHHa SyTyH HHraHOK/iapflan 
■ M iri mnraHJiHKJiapHHH Kypnui MyMKHH. By HHraHOKnanap acyfla khmhk 6y.™ 6, 
B p i  ky i 6HJiaH Kypn6 SyjiMaftflH. YjiapHH 6np Hena Sop KarranamTHpHJiraH 
H hn Kon epaaMHfla Kypnnaan. AHHa uiy HHraHoiyiapra Kapao oxaKrouuiapHH 

H rm p iu a H  (Jiapioiam MyMKHH. MacaJiaH MapMapaarn HHraHOKjiap ojuihh Ky3 
H h  KypHHHo TypajH. OxaKTomjiapiiHHr xochji 6yJinin mapoHTJiapn xaM 
■Mini hyjia/ui. BabSHJiapH aen iH ’i T\'6n;ia xochji 6 y jica , 6ar>3HJiapH TecicapncH. 
Bbhm i.ipn KHproK HKHHH/ja eKH aapejiapHH ;ienrH 3ra kvhhjihiii xaB3a.iapnaa 
B n  fiyjiajjH. LUyHHHr ynyH yjiapHHur TapKH6n Ba xycycHHTjiapn Typjinna 
p m  OxaKTom Kap6oHaTJiH nyKHH/iH to f /KHHCJiapn X H C o o ;ia i ia ;jn .  V i iH H r  
M il  hi a co ca H  Ka jibL iH T  eK H  opraHH3MjrapHHHr K a jib U H T jiH  CKHJieT K O JM H K Jia-  

f lk ii  ulipHM xo ju iap aa aparoHHTaaH H6opaT SyJiaflH. To3a o x a ic ro m H H H r  
B l t i l i  iapKH6n KajibUHTHHKHra » k h h  6y:ia;iH . 'laoHHri oxaKTom TapKH6H.ua 
pmii 1:111 TamK,apH t h j ic h m o h  MHHepajuiap, aojiomht. KBapu, aiipHM xo jijiap .ia

•  n n p iiT  Ba opraHHK KOJiflHiyiap crmrapH KyuiHMna.nap x,aM 6y jia ;jn . By 
■imm.i i.ip oxaKTomHH homhhh aiiwciafi/iH. flojiOMHTjiaHraH oxaKTom aa 4  flaH 

p  in 'ia  MgO, MeprejuiH oxaKTOiima 6  aaH 21 %  rana S i 0 2+ R 2 0 3 6 y jia z iH .
■  iimiiii iia KpeMHHHjiH oxaKTouuiapjia KBapu, onan Ba xan neaon cHiirapn 

B n ' i i i  iap  MaB>Kya 6yna/jH.
T  lyiuiau raiiiKapn opranoreH  nojiflHiyiap HmTHpoKH (moxchmoh ycHM- 
M ) i  mii cyB yrjiapn), yHHHr Ty3HJiHmH (KpncTajiji, KyHKacHMOH, 4eiiaKCHMon) 
■fcmnAocHJi KHjryBHH 3appajiap maKJiJiapH (KyiiMacHMOH, KaaoKciiMon) hh 
^ H fefiini'iH HOMJiap 6njiaH x,aM aTajiaj(H.

^ niO K T om nap  Ty3HjiHmHra Kypa KpncTajui, opranoreH-KOJi^HK. kojuihk- 
M i i (apajiaui cTpyKTypa) Ba okh6  kcj7h6  TynjraHraH (FOBaK) KypHHHmnaa
| . <  Ml

► pm  rajui Ty3HJiHiiiJTH oxaKTomnap flona.iapH K arra jinrnra Kapa6 h h p h k , 

B p  im miinpHH K p n cT a ju i (atjm H H T), CH H iiHpHJiran/iarH  H jiTH poKJiH rH ra K ;apa6 

P *p m n u u iaH raH  (M apM apcH M O H ) Ba KOBaKJiH (FOBaKCHMOH) jiap ra  GyjiHHagn. 
B N M  I oxaKTom 3HH Ba KHCMaH FOBaKCHMOHra, KVHKaCHMOH OXaKTOIII KOBaKJiH 

"  i onaKCHMOHra GyjiHHajiH. OpraHoreH-KOJWHiyiH oxaKTomjiap rapKHOH 
I  P  i iiipHHHHr yjinaMJiapHra Kapa6 k o sic h m o h  oxaKTom, Kap6oHaTjiap, rnjuiap 
I  i> 'iiilt i ie M e iiT jia p  e p ja M H jia  6Hp-6npH 6 n jia H  6wpHKKaH 6y T y H  6 k h
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MaiiflajiaHraH HiiraHOiciap;iaii TauiKHJi TonraH  HHraHoiyiH oxaKTom < < 
ijeMeHT opKajiii 6 n p -6 n p n  6H.iaH 6orjiaH raH  MypaKKao HHFaiioMiiiijI 
CHHHKJiapH Ba 6ouiK a opraH oreH  KOJiaHKnapaaH xy3HJii an 
(HenaK'CHMOH) o x a r r o u i  Ba cyByTJiH oxaK T om jiap ra SyjiHHaflH.

O p ra H o re n -K O ^ a H K  o x a K T o m jia p r a  o k  (e 3 a a H r a H ) o y p  KHpu ill 
OXaKTOLHJlap HHpHK F0B3KJ1H, KHHHK 3HHJIHKKa Sra jIH rH  B a  OCOH I' III I 
6ep H jiH iu H  (M a fia a jia H n u iH  Ba T eK H C JiaH H m n) 6 n jia H  x ap aK T ep .u n i i m 

K p n c T a jia  o x a K T o m  T yp jiH  m aK Ji B a  y jin a M jm  o x a K T o m  a e r p H i i i  my 

K y io jira H  Ba ryppacH M O H  M aitaaao H JiH  K an u H T )aaH  HOopaT 6 y jia m i  ' < <|l 
a o H , T y p jiH  > kh h c B a  M H H epanjiap  KOJiaH KJiapH  x a M a a  KpeMHHii j ih i im  

HHHra o jia ;iH . K a v ia n  a a p o jia p H  K B ap u  Ba KpeMHHH 6 y jia K jia p n  hid

MypaKKa6 3appanH oxaKTOiunap x,aM 6y:ia;iH. Ynap Maiiaa;inni. i ■....
T yp jiH  m a K Jira  s r a jiH r n ,  y 3 ra p y B n a H  3 h m jih k k 3  3 ra jiH rH , M ycTaxKiiM  m i i| 

B a  roKopH  c y B  roTyBH aH jiH ru 6 n jia H  x a p aK T ep .ian a/ iH .

O rh6 TynaaHraH FOBaK oxaKTom KajibUHTjjaH HSopaT G ĵuiO 
eHrHji, ocoh HmjiaHaflHraH Ba MaHaanaHHJiaaHraH 6 y jia a n .

O x a r r o m ji a p  n a n a o  6y jiH iiiH H H H r HHa 6 n p  KypHHHinn xcmmi 
S y jin u i  XHco6.naHaan. X .io reH  o x a K T o u ijia p  o xaK H H u r m^kmiiii 

KpHCTanjiaHHLUH T y ^ a ftjiH  x o c h j i  6 y j i a a n .  f le n r H 3  c y B Jia p it mu 
K p n c T a ju i oxaK T O iH Jiap  x o c h j i  6 y j i c a ,  M H H epaji t o f  w aiH CJiapn umio 
iiiH .ia ii FOBaKCHMOH o x a K T o u ijia p  x o c h j i  6 y jia f lH .

O x aK T o n iJiap H H H r p a H rn  a c o c a H  o k , o h  K y u p aH r Ba ca p n iM iii| i 

O p raH H K  K yuiH M H anap, TeM Hp B a  M a p r a n e n  HOHJiapH x a M iia  S o u ik  i i \ 
H uiTH poK H fla T yK  K y jip a H r, K o p a , KyHFHp, kh  j i  h u i B a  3 a H ro p n  p an i n ip h  

MyMKHH.
OxaKTom 3axHpanapHHH aHHKJiaui 6npMyHHa khhhii 'I 

TyrijiaHran 3axHpajiapHHHr KaJiHHjmrH 6np nena caHTHMap i <| 
Meiprana 6vjihiuh MyMKHH. OxaKTouijiap ep io3Hjia wyjja k u i m

T ap K an raH  to f vkhhch XHCoojianajin. U JyH H H F ynyH yjiap koh ch*|>...... .
3T>Tn6opra sra 3Mac.

O x aK T o m  canoaT iia . k h u ijio k  xy/K ann rH jia  Kyp H jiH m aa kc iii > \ 
M e T a ju iyp rH s if la  (J)jnoc CHfJiaTHjia H iu jiaTH jiaaH . O x aK  Ba in m 
H H K ap H u iaa  oxaKTom  acocHH  KOMnoHeHT x H co 6 jian aaH . O x a K io m  km 
OBKaT c a iio a rH a a  c o m , Kajn.uHH K ap 6 n a , M H Hepaji y rH T , u ih iiiii • 
H iu jia S  H H KapH iuaa epaaM HH M aTepuan cncjmTHaa HiujiaTHjia/iH I I '  i|h 
jiapHHH  T 0 3 ajiau iaa , KyMHpHH K y p yK  x a iiiia iii^ a , 6yeK , Ty ji u'| ■ >" 
n jia cT M acca . co ByH , aopH -aapM on . MHHepaji BaTa TaHepjiam  i.i, 
Ta3anam  Ba  T e p n ra  h u ijio b  6epHiu.ua, TynpoKH H  oxaK  Ghjuiii i \ M 
HuinaTHjiaaH.

K IM Y O  FA N ID A N  T A ’L IM  T E X N O L O G IY A S IC A  I W 
S. I. B adalova, Q . O ’ Kornilov

2 8  M a tt 2 0 1 2  ttH  YsSeK H C TO H  P e c n y S jiH K a c n  I Ip* 

“MajtaKajiu nedazoz Kadpjiap mauepnaiu x,a.\tda ypmti m u i i ,  
mabJiuMU MyaccacanapuHU luyndau Kadpnap oujiau inm
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•111 iOii maKOMU-inammupuiuaa oud nop a-mad oup.i ap myBpucuda”zu Kapopii
JflOyjl K H JlH H iJH

y36cKHc rofi PecnyGjiHKacH O jihh Ba ypTa M axcyc TatJiHM Ba inp jinrn . YpTa 
fcxcyc, Kac6-xyHap xaiiHMH MapKa3H: TataHM >KapaeHHaa narop neaarorHK 
K/iyf) Ba TexHoaornaaapH (“ ca se  s tu d y ” , yKyB jio fn ix.a , xaM K opjiiiK aa ykh  > m u, 

•MiuiiiH yfiHH” , HHTeprJiaoa TatjiH M  y cy a ii Ba C ou iK ajiap ), ax6opoT- 
IHMMVHHKanna TexHoaornaaapH, saempon TataHM pecypcjiapn Ba Myai>THMC/iHa 
•IMiiMorjiapnaan <j)OHaaaaHHin Gopacnaa HeT 3a Ta>KpM6acMHn nyicyp Ba x,ap 
iHMmiaaMa y p ran n 6  hhkchh.

MWZU-1 ATOM  T U Z IL IS H I. K IM Y O V IY  E LE M EN T LA R  D A V R IY  
JA D V A L I

1.1. O'quv niashg'ulotining ta'lim texnologiyasi
ymtilgan vaqti - 2  soat
[<|iiv mashg'uloti shakli vaturi

O’quvchilar soni: 30 ta
Nazariy: yangi bilimlarni 
bo'yicha o'quv mashg'ulot

egallash

quv mashg'ulot rejasi A'om-molekulyar ta'limoti.
Atom tuzilishi.
Kimyoviy elementlar davriy jadvali.

J i|in mashg'ulotining maqsadi: O'quvchilarga atomning tarkibi, tuzilishi va 
piytiviy elementlar davriy jadvali to'g'risida umumiy tushunchalarni 

Uluntirish
H tRogik vazifalar:
At, im-molekulyar ta'iimot haqida 
(rttimeha berish;
Atom tuzilishi bo'yicha izoh berish; 

pmyoviy elementlar davriy jadvali 
i |  ilsida ma'lumot berish;

O 'quv faoliyatining natijalari:
- Atom-molekulyar ta'limotni aytib 
beradilar;
- Atom tuzilishi to'g'risida so'zlab 
beradilar;
- Kimyoviy elementlar davriy 
jadvalidagi davr va guruhlarga izoh 
beradilar;_________________________

■Mlth metodlari Ma'ruza, aqliy hujum, bayon qilish, 
tushuntirish

fqlthli vositalari Ma’ruzalar matni, kodoskop, rangli 
pro'yektsion rasmlar, proektor, 
tarqatma materiallar__________________

■ »  laoliyatini tashkil etish shakllari Ommaviy, jamoaviy.
M lili shart-sharoiti

(  " uloqaning usul va vositalari

Guruhda ishlashga, texnik vositalardan 
foydalanishga mo'ljallangan auditoriya
Og'zaki-nazorat: tezkor so'rov
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1.2.«Aton> tuzilishi. Kimyoviy eiem entlar davriy jadvali» m av/u i i
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o 'g u v  m a s h g  u l o l i n in g  t e x n o lo g ik  x a r i t a s i
Faoliyat

bosqichlari
Faoliyat mazmani

O'qituvchining
l.Kirish bosqichi 

(5 min.)
1.1. Mavzuning nomi, maqsadi e'lon qili- 
nadi, fan miqyosida bajariladigan uslubiy va 
tashkiliy ishlar xususiyatlarini tushun-tiradi.
1 .2 . Mavzu rejasi. tayanch so'z va iboralar 
bilan tanishtiradi. Mavzu bo'yicha asosiy 
tushunchalarni; mustaqil ishlash uchun 
adabiyotlar ro'yxatini aytadi(l-ilova).
1.3. O'quv faoliyatini baholash mezonlari 
ma’lum qilinadi.
1.4. O'quvchilarning boshlangich bilimla-rini 
aniqlash maqsadida boshlangich test nazorati 
o'tkaziladi.

2.Asosiy bosqich. 
(70 min.)

2 .1 . O'quvchilar e'tiborini jalb etish va bilim 
darajalarini aniqlash uchun ]liy hujum usuli 
yordamida ushbu mavzu bo'yicha ma'lum 
bo'lgan tushunchalarni aytishni taklif etadi: 
’’Atom”- deganda nimani tushunasiz(2-ilova) 
Barcha aytilayotgan takliflarni yozuv 
taxtasiga yozib boradi. Ushbu ish mashg'ulot 
yakunida tugatilishini ma'lum qiladi
2.2. O'qituvchi slaydlardan foydalangan 
holda ma'ruzani bayon etishda davom etadi. 
Atom tuzilishi, tarkibi va uni aniq-lashga doir 
bo'lgan tadqiqot ishlarigae'ti-bor qaratib, 
davriy' jadvaldagi davr va gu-ruhlarni tartibi. 
joylashuvini eslatib o'tadi
2.3. Yozuv taxtasida yozilgan tushun-chalarga 
qaytishni taklif etadi. O'quvchilar bilan birga 
fanga taalluqli bo'lmagan va qaytariluvchi 
ma'lumotlarni olib tashlaydi, muhim asosiy 
tushunchalarni kiritadi.
2.4. O'quvchilarga mavzuning asosiy 
tushunchalariga e'tibor qilishni va yozib 
olishlarini ta’kidlaydi.___________________

3.Yakuniy 
bosqich. 
(5 min.)

3.1. Mavzugayakun yasaydi. O'quvchilar 
e'tiborini asosiy masalalarga: atom tarkibi va 
tuzilishga qaratadi.
3.2.Ushbu fanni kelgusi kasbiy faoliyatidagi 
ahamiyatini belgilaydi. Faol ishtirok etgan 
o'quvchilarni rag'batlantira
3.3.Mustaqil ish uchun topshiriq beradi: o'z- 
o'zini nazorat va muhokama qi ,ih uchun 
savollariga javob berish va uning baholash 
mezonlari bilan tanishtiradi (3-ilova)_____
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Mustaqil ishlash uchun adabiyotlar ro 'yxati:
l-ilova

I H.R. Rahimov, N.A.Parpiyev va boshqalar. “Anorganik kimyoning nazariy 
Hinslari” , T., “O'zbekiston” , 2002 yil
’ S Mashaiipov. l.Tirkashev ‘‘Kimyo” , T. “O'qituvchi” , 2003 yil 
i I A.Toshev, R.R.Ro'ziyeva “Kimyo” , T., "O'qituvchi", 2004 yil 
I M.M.Abduixayeva “ Kimyo” , T., “O'qituvchi” , 2001 yil 
'  I.Asqarov, K.G'opirov “ Kimyodan masala va mashqlar yechish” T., “ Sharq” 
Bushriyoti, 2009 yil

Hech qanday birga baholash va tanqidga yo 'l qo'yilmaydi! 
luUif etilayotgan g'oyani baholashga shoshma, agarda u hattoki ajoyib va 

^■'moyib bo'lsa ham -hamma narsa mumkin.
Innqid qilma-hamma aytilgan g'oyalar qimmatli teng kuchlidir. OMaga 

■hlquvchini bo'lma! Turtki berishdan o'zingni ushla! 
p ** Maqsad miqdor hisoblanadi! qancha ko'p g'oyalar aytilsa, undan ham 

mlii: yangi va qimmatli g'ovalarni pavdo bo'lishi uchun ko'p imkoniyatdir. 
r i i>la g'oyalar qaytarilsa, hafa bo'lma va hijolat chekma.
I iisavvuringni «jo'sh urishiga» ruxsat ber!

3-ilova
O'z-o'zini nazorat qilish uchun savollar va topshiriqlar

■Nn molekulyar ta‘limot to’g’risida M.V. Lomonosov fikrlarini ko’rsating. 
Htyoviy element tushunchasiga ta‘rif bering va uning oddiy moddadan farqini
■ Milling.
■ Mrndeleev davriy qonunni qanday kashf etgan? Bu qonun qanday ta‘riflanadi? 
■Hh nilar davriy sistemasida davriylik qanday namoyon bo’ladi?
H is  jadvalning «qisqa davrli» va «uzun davrli» variantlari, guruh, guruhcha, 
■ n Vu davr tushunchalariga izoh bering.

(^■fcnllarning davriy va davriy bo'lmagan xossalari haqida nimalar bilasiz?
■ t l \  q o n u n  v a  d a v r iy  s i s t e m a  q a n d a y  a h a m iy a t g a  e g a ?

C Y B  X.AB3A JIAPH  rH ^ P 0 3 K 0 JI0 rH K  X^OJIATHHH  
■ irO K H M M E B M H  Y C Y JIJIA P A A  liA XO JIA M I M A B 3 Y C H M  K3H C  

Iiaaa.ioBa C. H., K omhjiob 1\. Y.

K n p m u . H e z io ro i HK x ap ae H H H  MVBO({)(j>aioi>tT;in TauiKH Ji 3 t h e i  y n y H  y H fla

i M A iiojiorH fljiapH H H  K y ji jia m  sixniH  c a M a p a  oep axiH . ,fl,acT y p ^ n  y c y j i  6 y  

H p u n p i i H  aHHK S u p  H a r a x a r a  s p H iim iim  6 y iim a  M ycTaKH Ji (JmojiHHTHH 

■ M * ' i m m  y c y ji m H p .  f l a c T y p jm  y cy jiH H  K y p m iH iu jia p n a a n  S n p n  6 y  -  xeu c  
»> iic o o n a iia f lH . YKHTHiHHHHr n eu c y cy n u  M a B x y a  p e a ji  B a 3 H « T Jia p ra

2 -ilova
Aqliy hujum qoidasi:
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acao c jiaH raH  yKHTHUiHHHr pean ycyn H flH p . Ke ftcnap H H H r acjnim iiiiM 
Ha3apHH B a  aM ajincTHH v i ir y n j iH i  H .iHp. h v h k h  6 y  M yTaxaccHC i t  
M yxHM  XHco6 :iaH a;iH .

B a 3 n « T .  Ta6HHH  cyB Jiap H H H r CHtfiaTHHH, yH fla  h u io b h h  m .i m  t 
yCyBHH yCHMTTHK/iapHHHr pHBO/KJiaHHUIHHH yH H H r K H M eBH H  TapMlliH
SepaojH. I l l y  ca6 a6 jiH  cyBH H H r k h m c b h h  CH(J)a™ft TapKn6HHH y p i . i ...... ||

TaflKHKOTJiap O.'IHO 6opHIU, RaKTH-RaKTH 6HJtaH MOHHTOpHHr a i«M M 
T yp n u i, 6 h j ih m  o j ih u i  Ba  KyHHKM anapHH M ycTaxK aM nainna MyxHM \n< lift

Ta6H H H  cy B Jia p  T ap KH 6 n ra  KHpyBHH K yn rH H a  sneM enTjiap, hm . 
M H K jjopaa h o h  nap  maKjiH.ua Manxcvn G yn an n . Y n a p H H  yn  ry p \ M it  
MyMKHH.

1 - rypyx Honnapwra Ta6HHH cyBJiapaarH sneMeHTnapim ;n > 11H 
TauiKHji 3TyBHH HOHJiap MtHH K+, Na+ , Ca2+, Mg2+ KaTHonjiapH im » 
C 0 32’, H C 0 3' aHHOHjiapn TauiKHji sTaan.

2 -  r y p y x  HOHJiapHra M axcy c rapKH6jiH cyB ;iap ;ia  i n  
yMpaftanraH HOHnap, Ba2+. Pb^, Zn2+, Cu2+, M n2+, Fe2+, Fe3+, A l1’ mi 
Br\ I", P 0 43' a iiH O H jiapn  ^HpajjH .

3 -  rypyx HOHjiapnra. H(j>nocnaHraH cyBjiapna Man>Ky.u fiy i.i iiu 
N 03", S2' KHpaflH.

T a6 u u u  cyen ap n u  K im eeu u  m cvfjiw i ycyn n ap u . C yB H H H r K in  hiiII 
TaxJiH JiHHH na6opaTopHsm a xaM , a  an a  m apoHTHfla xaM  o jth6  GopniM 
K h m cb h h  jia6 o p aT op H «n a  K yH H jia rn  TynnaM  6yJiHO iH  KepaK:

- HH^HKaTopnap TynnaM H ;
- y jinaM jiH  UH JiH iinpnap ;
- yjinaMjiH KO JiSanap  (1 0 0  m ji)
- aHCTH jm aH raH  c y B ;
- np o 6 np Kajrap  y n y H  uiTaTHB Ba np o6 np Kanap ;
- npoaHpKanap ( 1 0 nonanan KaM 6 y jiM ara H );
- npo6HpKa KiBrHMJiap;
- 3apypHH k h m 6b h h  peaKTHBJiap  TynnaM H;
- 6ropeTKanap  (1 0  M n)
-  (}>HnbTp KOr03H
- Tapo3H

K a n b ifu u  (C a 2+)  u o h u h u  aH U K jia iu .. A m m o h h h  OKcajuii (|N 

KanbUHHHH CaC20 4 maKjiH,na HyKTHpann. ByHHHr y n y i i  ii|n 
T eK inn pH n aex raH  c y B r a  2-3 to m h h  aMMOHHH OKcanaT to m h sh jh v ih  I • 
o k  M a n a a  K p n cT a ju i n yK M a in aK JiH aa  HyKaflH . M yKM a K yn n n  m hiu |ni 1 1 
-  H C1, HNO3 m  SpHHflH . Jle K H H  CH3COOH aa SpHMaHflH.

M a a n u u  u o h u h u  (M g 2* ) u o h u h u  aHUK,jM Ui.. NaOH, KOI I mi|iM 
hohhh (M g2+) 6nnaH ok aMopc}) nyKMa (M g(O H )2) 6epa/;n l!|" 
TeKiiiHpHnaeTraH c y B r a  2-3 tomhh HaTpHH era KanHH yroBHHJiupii i.iii
K O H n e n T p n a n ra n  sp H T M acr i a n  to m h 3 3 m h 3 . Arap c y B  rapKHGnna .. ........ i

S y j ic a ,  y H f la  o k  n yK M a T yu ian n . TeKLUHpm n v n y H  npo6H pKam  nt.
NH4CI, NH4NO3 TV3napHnan 6npn KymHJiaziH. Arapna qyKMa;i,.......
Syjica, peaKTH Bnap  K yn iH m  anna spHfiflH .
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I cm  u p  uoHJiapuHU anuK flaxu . 1. H k k h  isa.'ienTjiH TeMHp HOHjiapH KajiHH- 
ftp i"m nuHH/i ( K 3[ F e (C N )6] )  KOMnjieKC TV3H 6HjiaH  T yp G y jie m  Ky km jh h h  KyK 
■ m i i  ( F e 3[ F e (C N )6] )  hh  x,ochji KH Jiaan .
I  V 'i BaJieHTjiH TeMHp N a O H , K O H  Ba N H 4O H  GnjiaH K H c jio T a jia p a a  spHHflHraH
■ *iiiK ,op jiap ,aa  3pHMaH^HraH khsh.'i KyHFHp nyKMa F e ( O H )3 hh xochji KHJiazjH.

K y p g o u iu n  u o m a p u H U  a u w ^ ia iu . K ajiH H  h o a  ( K I )  3 p n T M a jja  K yp ion iH H  

♦*m i,i|)n (Pb2+ ), 6HJiaH K yprouiH H  H0 4 H.H (Pb J2) nyKM acHHH 6e p a jiH . T c k u i h -  

• iii iap KVH.iarHMa o j ih 6  oopH Jia/jH . TeKWHpHjiaeTraH sp H T M ara  oirw ia KY, 
■Htpu cu p K a  KHCJioTa - C H 3 C O O H  K yiuaM H 3, k c h h i i  n p o 6 H pK aaarH  6HpjiaMHH 

Attn mi HyKMaHH T yjiH K  apn6 K CTrynw a KH3AHpaMH3 . X o c h j i  6y jira H  spH TM a 1 c y B  

BM iuia coBVTHJiaaH. SvH/ia PbJ2 HHpofijiH THjijijia panr;jain KpncTajuiap 
§|m.u a T yjiH K  T y u ia jjH .

Muc uoHJiapuHU auuKjiam: Y p ra H H jia e T ra H  sp H T M ara  k h h h k  KHCMJiap.ua

C *ii >pHTMacH K yuinjTa;iM , 6yH.ua acH Ji p aH rjiH  T y3  HyKMacH wyKaj[H y  

ttkllHHP OpTHKHa KHCMHfla OCOH 3pHHJJH. M aX C yjIO T  CH (j)aTH aa KyK paH rjiH  

m m r aMHaKjiH KOM njieKC SnpH K M acH  x o c h j i  6y jia jjH .

Hot), 6poM, xjiop uoHJiapuHU aiiuKJiauc X y M y rn  HHTpaT Ty3H 3pH T M acn  x jio p

t ii im jiaH  o k  HyKMa A g C l  h h  x ,o c h jt  KHJiaflH. H yK M a H N 0 3 spH M aftflH , j i c k h h  

'I I f la  3p n R n H . A g  N 0 3 spH TM acw  6poM  h o h h  6 n jia n  N H 4O H  a a  k h h h h  

■ H  im  a n  o h  -  capH K  n y K M a x o c h j i  KHJiaaH.

SO/  uohuhu attuKjiaiu. EapH H  x jio p H fl B a C l 2 G n jia n  S O 4'2 h o h h  6HJiaH o k  

flint I la  S O 4 x o c h j i  KHjia/iM. B y  n y KMa K u c jio T a jia p a a  3 pH M afiaH .

< yeda 3puzan Kucjiopodnu am tiyiaiu. (B n H K jie p  y e y jiH  G w .ian ). C y B a a

C llll KHCJIOpO/JHHHr KOHUeHTpaitHHCMHH aH H KJiaill '/KWH'd 0,011 HH TaXJIHJI

.... ....  Y H H H r acocHzia c y B a a  jp m a n  opraH H K  M ozm ajiapim  M aBx y/y iH rH
in (| n iK p jian aan . C y B / ia  k h c j i o p o ji h h h f  ca ic iaH H iiJH  x a p o p a T r a  S o f j ih k u h p .  

m n i'ia  c o B y K  6y ji c a ,  y n a a  myHMa sp H raH  K H C Jiop oa K yn S y jia f lH . C y B fla  

dll KHCJIOpOUHHHr CaKJiailHLIIHHHHF (j)0T0CH H Te3 /KapaCH.iapHFa GoFJIHKj'IHIH

111 uL'iH. C y B jia  KaHwajiHK ycH M jiH R jiap  Kyn S y j i c a ,  uiyH H a K H C jiopoji Kyn 

|H. K yH fly3JiapH  K e n rn  B aK T ra  H H cSaTaH  KOHueHTpauHH opTH K poK  oyjia/ jM . 

___"|i MyxHT M y xo (J)a3acH  6yfiH H a c b p o k o m h c c h h  c y B a a r n  MHHHMaji s p n ra H

E i»|h»;i MHiyjopHHH 4  m jl/ji aeo 6ejirHjiaraH. Arap MHKaop 6y K y p caT K H M jaii 

K Gyjica. c y B  xaB3acn  H <J)jiocjiaH raH  X H C oG jian ajiH . Yui6y y cy jiH H  

miopmina Ba aaaa mapoHTMna xaM GajKapnui MyMKHH. 
j XyjlOCa KHJTH6 aHTHlIl MyMKHHKH, CyB XaB3ajiapH H H H r 3K 0J10rH K  XOJiaTHHH 

* > ' i n i i  ycyjjjiapHHHHr o j i h 6  6opHjiHHiH.ua rnapoKHMeBHH ycyjuiapHHHr ypnn 
I p l '  »Kan. IIIyHHHr y n y H  6h3 rnapoKHMeBHH y c y ju ia p r a  T asm raH  xojiaa cy B  

Bmiih|ih cyBJiapn TapKn6nnK TaxjiHjr kh.™6 SopcaK, VH^a aoHMo c y B

f |||i..... . 3KOJIOTHK xoJiaTH H H  M etep H H  x o jia T n a  c a iy ia G  T y p a  o jiaM H 3.

/ nniuupuk,:
[  I , T aG n H fi c y B Jia p  T a p K H S n ra  KHpyBHH 3 jieM eH TJiapH H , H n c6a r a n  K yn 

I'lpua HOHJiap u iaK JiH jia  M a B w y a  SyjiH H iH  S y fiH n a  B33H ST Tax/iHJiHHH x a f l B a j i  

iiim iH fla  KejiTH pH H r.

’ l aGnHH cy B jiap H H H r k h m c b h h  TapKHGw Tax/THJiHHH x,aM jia G o p a T o p n m ia ,

i i iii m apoH T H fla  o j ih 6  6 o p n u i  y cy ju iap H H H  a c o c jia H r .

1 I aflKHKOT HUIJiapHHH 0JTH6 6o p H H r.
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“ MyaMMOJiH Basnsi r” VKajBajiHHii Tvji/uipimi

MyaMMOJiap MyaMMOJiH Ba3HSTHHHr 
Ke.iHG hhkhui ca6a6.iapH

Ba3nxi i.iii 
KeTHlII \ilp.lt

K IIM E flA H  V K V B  M A U IF y jIO T JIA P H M  C A BO JI.1 H h i IK
T y n j lA M T i 

EAflAJIO BA C. 11., KOM HJIOB K. Y.

I le n o r o r H K  » ap ae H H H  MVBotjwjiaKHHTJiH T auiK K Ji s t h u i  ynyii \ 
T exH O Jio nw .'iap H H H  K yJiJiaiH  hxium  ca M a p a  6epa,H H . f l a c T y p n t  

T a jia 6 a jia p H H  aHHK f>np H a x n a ca ra  ex H iu n  G y H n q a M ycxaK H Ji ( jja o jn n m m  

3 T n m  y cy jiH ^ H p . f la c T y p jiH  y cy jiH H  K ypH H H U iJiapn aan  o n  pH G y -n  

x ,n c o 6 j i a n a a n .  YKHXHUiHHHr K c iic  ycy jTH  M a B K y a  p e a ji  Ba3HHTJiapt .1 in 

yKH TH iiiH H Hr p e a ji  y cy jiH ^ H p . K e ftc jia p H H H r a t jm ju iH r H , y jia p jia  n 

aM ajiH C T in i y iiry H JiH rH iiH p , n y h k m  6 y  M y T a x a ccw c  T a n e p n a iii ji . i  

XHCoSjiaHanH.
Keiic Ns /. Ta6H axaa 3Hr Kyn rapKaJiran MO.onajiap.gaH Gttpit it* 

C y ecn a  ep,xa xaexHHHr y3H iiyK. fiH3HHHr cafiepaMH3 xaBO pain m it 
c a 6 a 6 , yHHHr CHpTHHHHr ynziaH hkkh khcm hhh cyB TauiKHji KH;ia,iu ' 1 

oflaM opraHH3MHHHHr 65-75% h cvb TauiKHji sxaflH. XaMMa iHptu 
jiapHH xaeT (j)aojiH«xHHH hhhm jihk cyBHCH3 TacaBByp khjihCi 
H h co h h h h f xy/KaJiHK <j)aojiHHTH ynyn xa.M hhhm jihk cyrin 111 

C aepaM H 3jarn yMyMHH cyB 3axHpanapHHHHr 2,6 %  hhh hhhmjihk 1 - 
3TaflH, yHHHr x,aM acocHH khcmh uihm ojihh Ba waHyCHH k s i 
uiapjTapHaa >KOHJiamraH 6 y jm 6 , yjiapHH HCTStMOJi khjihiijhh 11

OoHflanaHHiu MyMKHH 6yjiraH  cyiOK cyB, yMyMHH cyB 3axHpajinp......
HHH TaillKHJT 3TaflH.

-H H M a HHHMJIHK cyBH M aH San  XHC0 6 jiaH aflH ?

-cv b  MOJieKyjiacHHHHr cncjiaxHH Ba m hkaophh TapKH6H Ka111.n1 

-HHMara Ta6naTaa T03a cyB iiyK?
-TaonaT;ia cyB Kan/iaM arperaT xonaTJiapfla ynpaHflH?
-cyB  KaHaKa (J)H3HKaBHH x o cca jia p ra  3 ra ?  •
-cyBHHHr H(J)jiocjiaHHiiiHHH acocHH MaHOajiapH KaHflafi?
-cyBH H  T03ajiau iH H  KaHuaH y c y ju ia p n  M a B * y f l ?
-Jia6opaxopH5iaa Ba c a n o a x ja  T03a cyB ojmiiiHHHr KaH;iaii y c) niii|iH
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-JiaoopaTopufl/ia Ba c a n o a ra a  cvb o a m u a a , khmcbhh peaKunsuiap Kanaan  
HuipoHTfla o y j ia a n ?

-HHMara cyB VHHBepcaa apHTyrmh \Hco6jiana;;n?
-cyB Kan.'iaH M o aa aaap  o n jia n  peaKUHsra khphuihuih MyMKHH? K\ n a a  

Moima.'iap xochji G y a a a n ?  MyMKHH O y a ra n  peaKunaaap TCHraaMacHHH 
■Hm , xochji oyjiraH M o a jan ap H H  HOMJianr.

Keuc Ns 2.
KciHHarjia 3Hr Kyn TapKaJiraH saeMeHT Boaopoa XHCoG.'iaiiaan. KoHHOTHHHr 

■MVMHH MaCCaHH 75 %  HHH, BOflOpOfl TaUlKHJl 3T3/IH, VHAaTH yMyMHH 
I JtllMJlapHHHr 90 %  H/iaH lOKOpHCHHH BOflOpOa TaniKHJI 3Ta.lH.

K p a a  B o a o p o a  3pKHH xo JiaTfla  aM aaaa  ynpaM aftflH , y  y ra e p o a  6naaH  
H |l| ii ajiHKjja a cocan  xaM M a opraH H K M oaaaaap H H  x o c h ji KH Jiaan , ht>h h  e p u n  t h p h k  

l<ii'iiiH-6H0C(j)epa TapKH G nra KHpa/iH. E p  n y c T jio ra  >i i ,h h  aHTOC(J)epaaa 
H o p o a i iH in  M acca  y j iy u in  yH H H r v m y m h h  M a cca a a rn  y jiy u iH  0,88 %  h h  ra iiiK H a  
♦in in, ht>h h  B o a o p o a  xaMM a k h m cb h h  3 ;ieM enTjiap  n n n a a  i v k k h 3h h iih  y p h h h h  

■UuiBflaH.
JTeKHH B o a o p o a  aTOMjiapH coH H ra  Kapao, y h h h h h  v p r n a a  T yp aan . 

MmirrHHa aTMoccjiepaiii-mr lOKopn KarjiaMjiapnaa M o a e K y a a p  B o a o p o a  030a 
■ b u m  ynpaftaH .

-/1-H.MeHaeaeeBHHHr s.ieMcnTjiap aaapHH waaBarw acocHH x,oaarara Kypa 
►l l"|IOa aTOMHHH TaiiCHljlJlalH'.

-CH3ra B o a o p o a  Kaiicn H30T0anapH M a ta y M ?
-Boaopoa K,aHaan Moaaaaap Gn.ian y3apo TaicHpaamaaH. PeaKUHH 

■ hi niiMajiapHHH e3HHr, peaKitna MaxcyjioTJiapHHH iioMaaur?
-BoaopoaHHHr (j)H3HKaBHH xoccanapHHH TaBCHtjwiaHr?
iioaopoa Meiajiiiap Ba MeTajiaMacaap onjian y3apo la'RCHpjiauiranaa 

■Hum oKCH/£jianHin aapa>KacHHM HaMoeH KHJiaan.
-HHMara Boaopoa 030a xoaaa aManaa spKHH ynpaMafiaH?
-iiH M ara B o ao p oaH H  B o a o p o a  a e 6  HO M Jiaraii?

I  K eucN si.
1825 fiwaaa MeTajia o jith h  oaxocnaaH  KHMMaT oaxojianraH  MeTaaa 

win in. Ta6H axaa Tap^aanuiH /KHxaTHaan 3ae.MCHT.aap op acnaa  TypTHHHH Ba 
H r jiiu ip  HHHaa se a  Sh phhhh yPHHfla Typaan. Ep nycraHHHr yMyMHH 
■ u ii'iia a H  8,7 % h h h  TauiKHa 3TaaH. X X  acp aa  y axaMHjrrra Kypa, TeMHpaaH 
■ m i  hkkhhhh ypHHHH s ra a a a a n . y  ayH eaa n u iaa6 MHKapniii xaacMH 6yfiHHa 
M u  mi nyaaT KyfimuaaH kchhh hkkhhhh ypHHHH sra a a a a n . y  TypaH xn a  
H ii ic x h h k  apaaauiM aaap TapKHonra KHpaan.

Kanaafi MeTaaa xaKHaa cy3  G opax iiTH ?
(iy  M eTaaaHHHr / l.M ,M e H a ea e eB H H H r aa B p n fi >KaaBaaHaarH x o iia iH  

P « k | ?

•fiy M eTaaa aTOMHHH Ty3HaHuiH  KaHaKa?
-y Kaiiaaii c|)H3HicaBHH xoccaaapra sra?
• yiu6y M o a a a  Karaafi k h m c b h h  p eaK U H H aap ra K H p n in a a n  B a  K a n a a fi 

•tiin.ip x,ocna 6yaaan. M v m k h h  S y a r a H  p e a K u n a  TeHraaMaaapHHH e3H H r Ba 
[p b iiiiii MaxcyaoTaapHHH HOMaaHr.
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-H H M ara o agH H  iu ap o H T A a 6 y  M eT aju iflaH  a c a n r a H  6yioM jni|> .t 1 1 •< >>|t 

OMHJiJiapM Tai.CHpnra HHAaMjiH?
-H H M ara X I X  a c p  o x n p H r a n a  6 y  M e T a n ji o jiT H H ra T e H m a u iT H p n ........

-K a i ic n  x o c c a n a p r a  K y p a  x a n K  x y w a n H rH o a  K^JUiaHHiiHiuH a i m  i . m i «  

-H H M ara 6 y  M eT aiu m aH  sica .n ra n  H jjH u ijia p , K a M 6 a ra n jia p  1 1  nqfl) 

lo p H T H Jia a n ?

Keuc Ns 4
Ky.'ipanr-OK KyKVH Tesja cyB 6HjiaH peaKUHHra KHpHin.i im 

hcchkjihk a»;pajiH6 MHKaflH Ba cyHUHpnjiMaraH oxaK ae6 homiiuii.i mi lit 
KypHinua. KHMe c a H o a r a a a ,  kh iiijiok  xyHcajiHnma, MerajuiyprMHiin 
T03ajiamoa Kenr K,yjinaHHJia,UH. -6y MoaaaHH HOMJiaHr.

- 6 y  M cu m an ap  K a iu ia fi M o a a a n a p  CHHtjiHra K H p a a n ?

- 6 y  M o aaaH H H r CH<j)aTHH B a  M H K jiopn ft TapKHOH K a n ;ia i i?  

-cyH A H pH iiM araH  oxaK H H  KHCJiOTann O K cnzuiap  B a  k h c jh h h  hi|i 

K a im a fi M o a n a n a p  x o c h ji G y Jia flH ? M yM KH H  6 y jir a H  peaKUHH t c iii i 

e3H H r B a  p e a K u n a  M a x c ' jioTAapHHH H O M jiau r?

-cy H A H p n u M araH  oxaK H H  c y B  6H jiaH  y 3 a p o  x a tc n p H  H a u t  i i n n  

X o c h ji  6 y j i a a n ?  PeaKUHH T eH rjiaM acH H H  Ty3H H r.

-H H M ara 6 y  peaKijHHHH cy H flH p n m  j j e 6  lo p H m rca jiH ?

Keuc Ns 5.
Y i o b h h  HaTpHH, KaycTH K c o ^ a ,  HaTpHH rH / ipooK C H j. B y  \ummih ii 

M ozm aH H H r HOMHflHp. B y  p aH rcH 3 K pH C T ajin ap , KHMe, T yxH M a'in  m i  

nniHiipHUj Ba caHoaiHHHr 6ouiKa K y n  T ap M O K Jiap n u a K eH r hiiijm ih  
r n r p o c K o n H K , c y B ^ a  K y n  M H iy jo p fla  h c c h k ji h k  HHKapnG h x ih h  >pnli in 1  

re K ra n z ia  k j'm jih  K y fiH H ira o j ih S  K e jia flH , K y 3 ra  T y u iy iiiH  H cyqa xaB (J)jiti 

- 6 y  M O O iiaiiH iir ( jjo p M y jia cH  KanziaM ?

-6H pH K M ajiap H H H r KaftcH  cH H cjjn ra  KHpaan?
-H H M ara o y n H  n m p o o K C H a  o e 6  H O M JiaitnH ?

-H H M ara HaTpHH rH apooKCHAH H  H U JK o p , J t o b h h  HaTpHH a e 6  h u m .... in
- y iu S y  M O jm a  CyBHH 3p H TM aC H  HHHflHKaTOp paHTHHH Kail/lail III 

y sra p T H p a z iH ?

-HaTpHH rn jip o o K C H iiH ra  K an/ jail peaKUHH T H njiapH  TaBCH<j)jiH? 

-H aTpH H  rHflpOOKCHflHHH KHCHOTajlH OKCHAJiap B a  KHCJ10TaJKI|> I'lWlflM 

TatcnpH peaKUHHJiapH MaxcyjioTJiapH HHMa x.MCo6uanaun? MyMKHH 
peaKqHs TeHrjiaMajiapHHH e3HHr Ba peaKUHH MaxcyjioTJiapHHH homjmih ' 

-HaTpHH nmpooKCHfl HHa KaHflafi Moaaajiap 6hji3h y3apo rai.i ir 
M n c o ju ia p  K ejiTH H r.

-HHa K an jiaH  n m p o o K C iW Jia p  M a B x y a ?  H H M ara  y jia p im  i 

H O M Jiam aaH ?

Keuc Ns 6
X jlO p H A  KHCJIOTa (BOflOpOA XJlOpHflHHHr C y B flarH  3pHTM3CH) III I| 

J i y p r n s f l a  B a  ranfcBO K  ^ n u acT H K ajia , M e T an Jiap  c h p t h h h  t i v  umih 

(en H H iT H p H u i, y jia u r )  y n y H , T yp jiH  M eT aju iapH H H r x jio p H fljia p m tn  

K y JiJiaH H JiaflH . O u iK 0 3 0 H  cy io m iH K  rapKHOHH k h c m h : cy ro jiT H p irn  i"
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............ 0 1 UK0 3 0 H cywK/iHrHHH KHC.'ioTajiHiH eTapjiH H a 6 y jiM a ra H

*>*« u.u iH K jiapfla  HH H iura TaBCHH

-HCI KHCJIOTaCHHHHr KHMCBHH HOMH?

-K aficH  chh(}) BaKHjuiapn KH C JioTajiap a e 6  ropHTHjia/in?
-KHCJiOTajiap KaH flafi ryp yxjiap ra 6y jiH H a ;iH ?

-K H C uoTajiap  K a im a ii Mo;majiap 6HJiaH y 3 a p o  T ai,C H p ;iam a;iH ?

-K H C u o T a jiap ra  Kan.xaw peaKUHH T H n jia p n  TaBCHtjuiH?

-KHCJTOTanap KaH iian M eT a ju ia p  6H JiaH  peai<nHHi a  K n pH iua;iH ?

-K H cjioTauapH H  M e T a jin a p , M eT aju i OKCHiyiapH, acocjiap OH.’ia n  ysapo 
||u-HpjiamHiiiH M a x c y n o T jia p H  HHMa X H co o jia n a A H ? MyMKHH 6 y jira H  p caK u n si 

■ i l l  .laM ajiapHH H e3H H r Ba peaKUHH \iax.cvJioTJiapH H H  HOMjiaHr.
Kchc ycyjTHHH H iii .ia T H iiu a  yKHTyBHHHH (jiaojiHHTHHH hkkh (J>a3ara 

■pH TH iu MyMKHH. Bhphhmh (})a3a 6y K efic jiapH H  Ba TaxJiHji ynyH caBOJiJiapHH 
ty iiim i 6yfiHHa MypaKKa6 hjkoahh HixiflHp. y  ayflHTopna HerapacHflaH TauiKapnra 
p i n t  6 o H jia ;in  B a  yKHxyBMMHHHr H.XMnii-xaaKHKox, ycjiy6HH tjiaoiiHaxHHH y3 
■ l i r a  ojiaan.

JleKHH jt x iiih  ra H e p jia n ra H  KeficH H H r '  aM , M am ry jioxH H  o jih 6  o op w u / iarH  

M M .ipaaopjiH rH  KaM 6y jiH iu H  MyMKHH. ByH H H r y n y H , x a jra 6 a jia p H H  M ycxaK H .i 

■ u m iu jia p H  B a M au iry jiO T aaH  K yxH JiaexraH  H a x H * a r a  spH uiH in  \w yn TyjiH K

tnyfiHH xaxM H H O Tra 3 r a  6 y jm iu  3 a p y p . H k k h h h h  t jia s a  yKHTyBHM a y flH T o p H a g a rn  

ih im » th h h  y 3  HHHra o jra a H . y H ^ a  y  6ouuiaH FH H  B a  h k v h h h  c y 3 J ia p r a  LinKa;iM , 

I t i i i k  r y p y x n a p  Ba 6 a x c jia p  TauiKH/i j t a j H .  a y flH T o p n a a a  h h jh h  m v x h th h  K y ju ia 6  

■ | m an . T a jia 6 a jia p H H  BaiHHTHH Tax^ H Ji KHjiHLiira K y m ra n  x,HccacHHH 6ax,OJiaHflH .

I* V( C O M - n E M r O r J I A P H H  T A H E P J I A I U J J A  t a e i m h  (D A H j I A P H H
T V T T A H  y P H I l .
B. F. >h‘aof>apoB

H a x t j j y  T a c e u p u u  e a  o m c m u u  c a H b a m  K a < f ie d p a c u  o o u e m u

yKyB )KapaeHHHHHr a*p anM ac khcmh Gyjiran nnenep (ziajia) aMajiHera

t i i iM -n e a a ro r jia p H H  T a fie p jia u w a  m v xh m  a x a M H sn ra  s r a  6 y .!iH 0 , T acB H p u fi 

t.aiHHHHr 6 a p n a  T yp  B a  /KaupjiapH yn yH  6 h p ; i c k  3ap y p jiH rH  6H JiaH  a j i o x n a a

ii ih 6  T yp aflH . X o3H p aM a FLneH ep a M a jw eT H ra  o h o  K y n jia 6  i i a c i y p .  p n c o jia  Ba 

||Miiii M aK pjiarcap H H K apnjiraH . BnpoK, 6 y  M aB3y 6y iiH H a o j ih 6  S o p H jir a n  

■ r tiiim iu jia p  KOHHKap;iH f la p a a c a a a  / ich h iii k h h h h . M v h k h , I I jie H e p  aM ajineTH  

■HHM a 6 n p o p T a  fla p c jiH K , y K y B  n y ju ia H M a  q o n  KHJiHHMaraH. A M an H eT  o jih h  yKVB 

||iniapHHHHr l-2-3-6ocKHHJiapHfla yK yB h h jih h h h p  HKyHHaa yTKa3HJiHiiiH

C imaiuTHpHJiraH 6yiiHiuHra Kapa\ian xap 6npH 6ockhh ynyH cUioxHna ycjiySHH 
iinjiap xaM 6epH:rMaraHjmrH xo3nprana xiojnapG Macajia 6yjm6 TypnSflH.

MaB/KVfl yi<yB flana  aM anneTH (n jieH ep ) (j)aH fla c ryp H  5111800- T acBH p n fi 
Pwi.ii i B a  MyxaHAHCJiHK rpa<j)HKacH HyH ajinu iH  yn yH  Myji>Ka.i:iaHran Gyimd, 
■ IM u Jia p ra  J\ana aM ajineTH (j)aHHflaH th3hm jih  6HjiHM jiap 6epHui, w yM JiaaaH  u iy  
H H  OyiiHHa Ha3apHH Ba aMariHH M am rvJioT Jiap^ a}! HDopaT. A M a jiH fl M arnry- 
p tm ip aa  paHnracBHpHHH r m o x h s th , y3H ra x o c  xycycnsiTH , Hacjinc Ba H(J>onaiiH 

■ iH p i ia m ,  Ba3H(J)anapHH m cto/ihk KeTMa-KeTJiHK^a 6aacapHui y c jiy S n e T H
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T yrpH C H ija  x y jiH K  M aiJiy M O T  B a  xan cH M Jiap , G n jiH M jiap , KyHHKMa na ' i n  

6 e p n i jjH n  S e jir H jia G  6 e p a a n .

Y k j'b jjajia aMajiHCXH (rineHep) KaJiaMTacBHp. paHrracBiip mimih 
Ka0H aCOCHH, HXTHCOCJ1HK (jiaHJiapHHHHI' y 1̂ '3 ayaHTODHfl Maim V III mi'
o m h k  xaB O ,aarH  v 3 b h h  jjaBOM H  X H C oG jian aaH . T a jiaQ an ap H H H r a y j j i i  n>|...........

Ha3apHH Ba aMajiHH 6HJiHMJiapHHH njieHep MauiKJiapn opKa.an Myriad hi 
KapaxHjiaoH.

T a jia S a jia p H H  x a B o , e p y r jiH K  M y xn x ,aarH  H axypaH H in |i.im 

cu tJiax jiap H H H  S e jirH jio B q H  T a6H aT  u jaK jijiapH H H  xy3H jiH uiH  Ba pain  y<n 

JiapHHH Ky3aTHHI B a  XaXJIHJI KHJIHUI MajiaKaCHHH SoHHTHIH, I 

x a p a K a x f la r a  KypH H H iunapH flaH  <}>OH,iiajiaHH6, hjiovkh 6opHMa mm 

K y n p o K  6hjihlu (jiaoJiHHTJiapHHH in aK jijiaH T H p H u i. T a 6 n a x H H H r o j i m i i  v 

M a ftca , r y j i j i a p  KaQn x y p jia p H jja n  6om.ia6, x o H H B o p jra p  B a  oflaMiuipim 1 1 

H u in a iu r a  y x H iu  B a  y  opK aJiH  xaeTHH h x x h m o h h - c h c c h h  xaMOHjiapmm 
TacBupjiamaaH H6opaT xncoGjiaHanH.

Tana6 anap;ia xa6 uaxra HHc6aTaH 6yjiraH Myxa66axnn pHBo* ......
>•vcxaxKaMjiam, yuaarn ry3ajuiHKHH xhc khjihui xymyHHaciiHH m.n ■ ihii 
vhh TacBHpHH Bocuxanap opKaJiH xacBHpjiainra ypraxHiu, xanafxuiai' i i
K0Mn03HUHa ycTHjia HiHjiam ynyn Haiypa MaTepHanjiapHHH inn....
KyHHKMa x;ochji khjihui Tajia6 KHJiHHaan.

K y jiap H H  6 a p ia c H  G np ra jiH K aa  Tajia6anapHH  ayflHxopHH u iap m ........
na3apH H  6n jiH M jiap H  x a M fla  M a jia K a jia p m iH  ouiHpHiura KapaTHjiian n\ i 

ypHHHH 6ouiKa xe4 onp Maiuryjiox 6oca ojiMafiflH.
I l i i e H e p i .  cj)paH uy3H a “ p l e in  a i r ”  -  co tj)  x a p x H M a c u  “ o m iik  .........

Mai>HOHH an r Jia ra u H . F IjieH epb  aTaM acn  p aH rracBH p  a ca p n ju n " 
6oH JiH rnH H  k v c m  nyp H  Ba  axpocjmH y p a 6  T yp raH  6op jiH K  x a icH p n  ia n 
SH JiA iip a jjH . Ilj ie H e p  paHrxacBHpn p accoM Jiap H H H r o h k k  xaim i i 
H aT H xacH fla  B y x y a r a  KejiraH  6 y jm 6 , HaTypaHH 6 c B o c H ia  rafiMiilli 
u iapoH TH fla i H xoJiaTHHH Ty jiH K  yp ra H H iu  acocn/ia  nafizio S y jira H .

BnpoK, xaGnax K y iiH H ra  aM anHex jh'aiu y n y H  ™ K K a H  xanaCi:.....
K a im a ii h h 3 h iu h h  6H jiM aft, 3caH K H p a6  k o jih u i  x,0JiJiapH xaM Kyn y ip a i i  m 

acocHH caoaoH x a n a 6 a r a  o j ih h  yK > B  l o p r a a a  G h o jio t h h , 3oojionni Kanii 

yKHTHJlMaCJIHrHflHp.
5111800-TacBHpHH caHtaT Ba MyxaH^HCJiHK rpai|)HKacH i m* 

TatJiHM HyHajiHuiH HaiMyHaBHH yKys pexacHHHHr 2-6jiokh muhim 
TaSHHH hjimhh (jiaHJiap 6jiokh SyjinS, yHjja ojihh MaTeMai m i 

HHtJiopMaTHKa Ba ax6opor TexHOJiornajiapH, njiacTHK iimim 
(j)H3HOJiorH5icH Ba rumcua, 3K0Ji0rH5i Ba xaSnaxHH Myxotfiaia Knmm 
ypiiH onraH. Blip Kapauma xaOnaxHH, >KOHHBOpjiapy oflaMJiapiiH Vpiiin 
yui6y cjiaHjiap exapjiHjjeK xyiojiaoH.

TyrpH xo3Hprn 33mohhh HHtjiopMaxHKa Ba ax6opox xexno ......
xacaBByp kh jihui MyMKHH 3M ac. T acB H pH H  c a in > a r  vkhxvblihch ..............
B a  V H flarH  y 3rap H U U iap cH 3 h >k o /i  K H jia o jiM 'c jiH K  S n jia H  6 H p ra  n ii m 

e u iJ ia p r a  e x a p jiH  S h jih m h h  6 e p a o jiM a H flH . I lJ ia c x H K  aHaxoM HH, cm  i|m m 

B a  F H rH en a , SK o n o rn H  B a  x aSn aT H H  M y x o c jja s a  k h jih u i  ({laH Jiap n .i.m  \ ii4 

y n y H  K e p a io iH  GHJiHM JiapiiH o jih u i  MyMKHH.
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B H p o K , S v B H H H rn a  p a c c o M - n e a a ro r  T aH cp .'iam  y n y H  o j ih h  M a r c M ii iH K a  
■ I l ’ocjiapHnaH K y p a  KynpoK 3 a p y p  6 y j ia ; jH r a n n  6 H o .no rH Ji Ba 300Ji0rHH (jiaHjiapH 
I  IlkoGjiaHaaH. M v h k h .  Tajia6a KaHHaJiHK T a 6 n a T a a rH  eTaKHH m a K jij ia p u H H r  
I  l\  t'vcMMTHHH k h c c h h  T ax jiH JiH , a a p a x T  T y p j ia p H H H H r  y 3 H ra  x o c  x y c y c H A T Jia p H H H  
I !  IV i'ii  6 h jth u i,  sn ,hh  eBBO H H  laoHax MaxcyjiH 6 y j i r a H  y p M o tn o p  B a  h h c o h  
Vi M i'V iiaTHH H r M a x c y jiH  6 y j i r a H  y p n K 3 o p , m a<j)TOJiH3op, ojiMa3op B a  T e p a io o p  
l | | i i  jia p H H H r y w ra  x o c  iuaicjiHH x y c y c H S T jia p H H H , x o H H B o p jia p n H , napaiiAajiapmi 

•III.MU Tap3H H H . T aU lR H  T y3 H JIH lD H  B a  aHaTO M HHCHHH a X p a T a  6 h JIH U I M yX H M  
»(M ii(])a Jiap iia ii XHCo6.ria H a ;iH . B y n a p H H  6HJiMaraH. y K H 6  y p ra H M a ra H  H *ojjK op 

■ ^ 'c o m h h ,  p a c c o M  -  r ic o a r o n iH  h x o a h h  h u jh  x a M  y j n a a  K>3aKH K yp H H H iiiH H  aK c  
li nipaaH, TaMouia6HHHH KaJi6Hra e r a 6  6opMaiiaH.

r)H r a co cH ticH  TacBH pH H  c a H ta T  yKHTyBHHCH y K y B H H jiap ra  ch iic}) a o cK a cH .u a  

■ liiM .iH K jiap H H , ry ji jia p H H , ca63aBOT-\ieBajrapHH, Kym Ba x aH B o iu iap iiM  TacBHpHHH 
■ 1 1 1 1 6  K ypcaTH inH  3 a p y p . B h o jio f h h  B a  jo o jio p h h  (Jm H jiapH flaH  y p T a  VM YM Tai.jiHM  

H | K  1 a6n,aaH k c h h h  y K H \ iaran  yKH iyBM H . p a c c o M - n e a a r o r  Kan/iaii k ,h jih 6 
Sk ) ii'iHJiapra yjiapHHHr TacBHpHHH lyrpH H iu jia6  K y p c a ™ 6  6epaojiaan. IJJyHHHr 

► m i xaM  p a c c o M - n e " a r o r  TaftepjiaHflHraH o jih h  yKVB lo p r 'a p H .u a  o jih h  

BiiifMaTHKa acocjiapH c[)aiiH nn ypiiHra 6 h o ji o i h h  Ba 300Ji0rH*i cjiaiuiapHiin 
B k in m u H H  la iiiK H .i k h jih u i  MaKca/ira My b o cJjh k  ae6 x h c o o jiu h m h j.

BHOJiorHsi B a  300 Ji0 rH H  K a6H  xa6HHH c jia iu iap  T an a 6 a jia p H H  nat|)aKaT f la jr a  

.^lumeTH y n y H  3apyp. EauKH  TacBHpHH ca n taT  yKHTVBMHCHHH T a f ie p jia m a a  xaM 
■ 1 1  i ic o c h h  d ian .'iap  o e c a K  M y G o n a ra  6 y J iM a c a  K epaK .



K )K O P H  A C O C JIH  C H C T E M A flA  B E H J O l  I 'l l  ............... IM

B H H H JIJIA IU
AOavBa.meBa C ., HypwoHOB C .3 .,  MHpxaMiiTOBa J t .  A*, n |i<*»

\ i u p 3 0  y j i y ? 6 e x  H O M i iO a e u  y 3 6 e K i t c m o n  M u n . n u u y a w  it

FeTepouHKJTHK 6HpHKMajiap opraHHK khmchhht m v\ iim > 
XHCo6jiaHaflH.AHHHKca a30T TyTraH uhkjihk SnpHKMaJiap m\ mim 
xoccanapra arajinrn 6HjraH aacpajiHS Typaan. ByHflaii on|mi ,.
4>aoji MOflaajrap CH(j)aTH,ga rypim  coxauapfla: k,huijiok  xy-h.i m ........
khm6 caHoaTHfla Ba Hecj)TKHMe,aa KeHr MHRecaa KyJwaHHJiujui

BeH30TpHa30Ji aHajiHTHK KHMeaa KynnaS MeTanjiapim 1
aHHigiaiufla, nojiHMepjiapHHHr nyp TaicHpHfla ......................... .. ..
CHtjiaTHzia, He(j)T M axcyjioraapH KyĤ HPMajlaPH (npnc;»;iK*i 1 r  
HHrn6HTopjTap cHcjjaTH^a <J)OHflajiaHHjiariH. YHflaH Tauih,i|"' • 
jiapHHHr Kynjia6 xocHjranapn; MeTajuiap 6HjraH kom iuickcji.ii'h 
XocH.ia.iapH. OKCHjj.iaHHiii M axcy.ioxiapH . ajiKH.i.iam mum \ • 

acocH.ua KHcjioTaJiaDH OjiHHraH. JleKHH, TatKHflnam Kcpai 1 11 m 
bhhh.i 6HpnKMajiaph cHHTe3H ypraHHJiMaraH.

Y u i6 y  Hiuna 6eH30TpHa30nHH aTMoc())cpa 6 ochmh; i .i .......M
roMoreH ycyjma KaTaJiHTHK BHHHjijiaLii peaKUHacHHH aMajira ....... ..........
N-BHHHJl6eH30TpHa30iI XOCHJI GyJIHLUHHH aHHRJiaUI, peaKUHH
MaxcyjioT yHyMHra TypjlH OMHjijiap TatcHpHHH ypraHHUi aMa.ni .........

PeaKUHH Kj'HHflarH cxeMa 6yiiHlia oopa.in:

a >
+ HC z ECH KOH-DMSO

O , K

i IH

)KapaeH 6opHuiHaa KOH-flMCO lOKcpH acocjiH . ........
lOKopH. Eynaa fl,MCO TaiCHpHfla KajiHH nmpoKCngHHHHi ium m
OpTaflH Ba BHHHJlJiaiH >KapaeHH SopHUIHHH OCOHJiaiUTHpaaH. IV ............

flacTjia6, KajiHH nmpoKCH«H Snjian flM CO lOKppn acocjm ■ m t 
KHjia^H:

/C H s ,  C H j./
\ K O H

CHs
‘ K

C H ,

OM

KeftHH 3 c a  cnoTeMa 6en30TpH ai0.i MOJieKVJiacH 6Hnan 1 ni.t t>i 
axoMHaarH (Jjaoji B oaop oa XHCoOnra KajiHHUH SnpHKMacu x o c h ji <>s ■



J Q N + K* 5/CH3
XCH,

OH"
a >

+ 0-
/C H ,

S - * ...... HOH
nch>

I  \ o c h j i  GyjiraH opariHK 6HpHKMa-6eH30TpHa30JiHHHr keuihhjth 6npHKMacH 
u n GMJian rai,cnp;ianiH6. Hyicjieo(J>Hji 6hphkhui coimp GyjiajjH :

N

\
K

+ HC=CH
c o K 

\ i 
CH-CH

n;ipojiH3naHHui HaTHxacHfla N-BHHHn6e3TpHa30Ji x o c h ji  Gyjiaan:

-N
"n 

'N  K\ I 
CH=CH

HOH'DMSO KOH’ DMSO

CH=CH2

M.iuiyMKH. KaTajiHTHK p ca K U H « jia p ;ia  x a p a e H  o o p m iiH r a  B a  Maxcyjioi 
tu r n .i  peaKiiHHHH o j i h 6  Gopmu \apoparn k v h jih  Tatcnp KypcaTaHH. U lyH H H r 

»n (H 'in o T p H a so .i o n ; ia n  au e T H jie n n H  KOH-flMCO ic K o p n  acocjiH c n c T e M a c n  

1m|" 'KMijarH ro M o reH  KaTajiHTHK peaKUHHCH T yp jiH  x a p o p a T .n a p u a  /Kapaen 

HiMiiiijihth 5 c o a T  Gyjiran xpjiaTfla aMaura o u ih p h jm h . OjiHHraH H a T H x a jia p  

lit  u !  ii x c a u s a ji jia  K e jira p H Jira H :

^(aflBaji

N» X a p o p a r , °C N -BH H H Jl6eH30TpHa30Jl 
yH yM H , %

1 80 25,6
2 90 31,8
3 1 0 0 36,4
4 1 1 0 40,1
5 1 2 0 42,6
6 130 44,7

llaiHxajiap Tajymjm uiyHH KypcaTa/XHKH, x,apopaT y3raPHUJH N- 
B H m (ic ii30T p H a30JiH H H r x o c h j i  G yJiH iuH ra k c c k h h  Tai.cnp K ju ia z w . )K a p a e n  

■ h i|» iim  80°C iian 130°C rana o ih h p h 6  GopHjiraHfla Max.cyjioT yHyMHHHHr x.aM 
pnr> (lopHtuH KysaTHJiflH./IacTJiaGKH x o T ia T jia p a a . m m  peaKiiHsi x.apopaTH  100°C 
M  iu iih G  Gopranua N -B H H H Ji6eH 30T p H a30Ji yHyM H k c c k h h  opTHo 6o p aU H . 

*♦*. ,i i,h i , 80-110°C opaJiHFHfla M ax cy .iO T  yHyMH 26,5% uan 40,1% rana opTaflH. 
t«i i iiiiH H r AHaaa o u ih p h jih iu h  aca yHyMHH HMcGaTan KaM MHKjiopaa ooiHiiiHra 
■Ml K cjiaflH , 130°C j j a  N -B H H H ji6eH 30T p H a30 :i yHyM H 44,7°C h h  T auiK H Ji 3TflH . 

H t t i i  i ia m  KepaKKH . 120°C aaH iO K opn x,apopaTflaN-BHHHJi6eH30TpHa30Ji yHyMH 
M k t i M i  oiHHLUH 6HjiaH OHprajiHKAa flHMeTHjicyji<j>OKcnnHH (flM CO ) MaijiyM
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MHKaopaa napnajiaHHiiiH xncoOHra Boaopoa cyacjwa a>Kpa.ia m I.
ra3 a/KpajiHuiH oHaan Ky3aranaH. LUy ca6 a 6 a n . .ill iihii 

aTMOc(j)epa GocHMHaa K O H -flM C O  loxopii acocaH cm  i ■ n  
aueTHjieH 6HJiaH BHHHaaa6 N-BHHHa6eH30TpHa30a cmhtimh n'i 
xap op ar 1 2 0 °C  xnco6:iaK a:in . EyHaa M axcyaoT yiiywn I '  n 
spHiuHaaH. )KapaeH aa KyuiHMna M axcyaoT 0 3  MHKaopaa 6 y jM" ' 1 " " '  
-BHHHa6eH3OTpHa30aHH oanroMepaaHHiiiH Ba noaHMepaaHHinn 1 m
6y.nHHJH MyMKHH. )KapaeHaa peaKunara kh puniMaiaii .........
aueTHaeHHH a > K p a ™ 6  Ba T0 3 a a a 6 , peaKijHJira Kanra 6epn...... . •
) HyMHHH OIHHpmU MyMKHH.

C hhtc3 KHaHHraH N-BHHHa6eH30TpHa30aHHHr Tym mm imii 
T a x a n a n  e p a a M H a a  a H H K a a H a n .

UlyHaaii kh.tho, 6eH30TpHa30aHH roMoreH ycyaaa ................
H iH T H p o K H a a  K a Ta a H TH K  B H H H a a a u i peaKUHHCH ypraHHJiaii » i 

30xpHa30a xocua 6 y jiH im i HK-cnerrp epaaMHaa aH H K aaH flw . M.i \ 

\apopaT TatcHpH y p r a H H a a n .

Ta'/KpilP"' KHCM
N -B H H M Jl6eH 30TpH a30JI CIIHTe3II. TOMH3IHH BOpOHKa. lep'h. I. 

apaaauiTHprHH Ba aueraaeH yTKa3Hm Hafin 6naaH >khxo3jk iiii .hi mi 
flM CO , 7,6 r KOH Ba 0,2 r raapoxKHOH c o a H H a n . Apa i.im n
KH3aHpHaaH, KCHHH COBHTHj'Ik6. 20 Ma 6 eH 3 0 T p H a3 0 JI UN......
xapopaTH 120°C rana KyTapnaaH. Enp coaT aaBOMHaa aoHMnii 
Typnaran xoaaTaa aueraaeH toGopnaaH. UlyHaan cyHr apajianiM , 
THrana c o b h t h j w h , cwpKa KHcaoTacHHHHr 5%  an spHTMacnaa it' it '
3(j)Hpaa SKCTpaKHHH KHaHHaH (25 Ma aaH 3pHTMa ....................
3KCTpaKT cyTKa aaBOMHaa K 2C 0 3 opuaan KypHra6 oaHiimi • 
xaMMOMHaa xanaaaan, KoaanK MaxcyaoT sea BaKyyMaa xatt i nl 
BHHHa6eH30TpHa30a- KyiOK caprnm Moaaa 6,2 r (Ha3apHiHa im, tun 
oanHaii. d=l,2135r/cM3, T KaiiH=86-87°C (10-13 mm c. y.).

HK,-cneKTp Taxanan: 3150-3100 cm-1 aa hkkhji3mmh aMitu i 
2000 cm'1 aa a30T aTOMHra 6npnKKan BHHHa rypyxn HaMoen (•% i hi 
xaaKara xoc lOTHaHui HH3HKaapn 1500-1600 cm'1 aa naMocn iivn 
rypyxwra xoc roTHaHui HH3HFH sea 1100-1050 cm'1 aa Ky3aTHjiaii

Y f lK  541.64. 543.544.08. 546.82
IIO JIH M E P  TEM n JTA T H PO BA H H b lE H A H O d  l*> I I '
M A T EPH A JIb f KA K H O BO E fTO KO JIEH H E A /U O l l.l It 

(UO TO KATAJIH3ATO PO B 
O.H.Py3HMypaaoB1,2, ^.X.MupxaMHTOBa2, C.3.llyp'> ■ "

‘ TypuHCKuii noiiumexHimecKuu ynueepcumem e z.Ttmt.....
~HaifuoHanbtibiit Yuueepcumerr Y36eKUcmma u.\t M ' 11

npo6aeMa pa3pa6oTKH HaynHbix o -h o b  noayneHHii "|" 
H H H e cK H x  M a re p H a a o B  h o b o t o  noKoaeH H si a B a a e Tc a  a K Tya Jii.u n ti i 

paaa npoSaeM MeanuHHbi, x h m h h c c k o h  npoMbimaeHHOcnt i 

M y B C T B H T e a tH b ix  M e T o a o B  K Q H Tp o a a  h  aH aaH 3a o o i c k t o b  oKp\ .........



H iioM iibix KOJiHM ecTB 3arp s3H H T e.neH . 3 t h  B o n p o c b i M o ry T  6 b ir b  p eu ieH b i c

•IHIUblO HOBbIX TCXHO.IOrHH C H H Te 3a BblC0 K0 3 (})(j)eKTH BH blX COp6 uH O H H b IX  

n|niauoB, H M e io m H X  b c b o cm  cocTaBe pa3 ;iH H H bie  (jm iK iiH O H a iib H b ie  r p y n n b i .  

io i i i.i BBeaeH H a (jjyHKUHOHajib iib ix rp y n n  CBH3aHbi c  HMMo6HJiH3aqHeH, 30Jib- 
UpOUeCCOM  H XHM HHeCKOH npH BH B KO H  H a nO B epX H O C TH  TB epflb lX  

I |'tIUJIOB.
I Ic n p e p b iB H b iii p o c T  h p a3B H T iie  x h m h h c c k o h ,  uejunouo3Ho-6yMa*Hofi, 

h 'XH M H H eC KO H , XHM HKO -(|)apM aiICBTHHCCK‘OH n p O M b lW JieH H O C T e il n p H B O flH T  K 
M'MHHOMy y Re.TiHticHMK) 3arpa3HCHH;i oKpyxaiomeH c p c ;( i .i  onacH biM H  

HMII'ICCKHMH COCVIHHeilHHMH. O/IH}' H3 HaHRojICC BblCOKHX SKOJIOrHHeCKHX 

|iv iiik H cnb rrb iBa ioT  Ha c e 6 e  BOflHbie p e c y p c w , npuHCM Bee 6 o :n , i n e c  

M'llCIBO BblCOKOTOKCHHHbIX COeUHHCHHH nOHaZlaCT B aKBaTOpHH BOflHblX 

I ItllOB, H CnO JIb3yeM bIX  HCjlOBCKOM AIM X 03H H C TBeH H 0-6bIT0BblX  HVVKXI. 

Tomv o flH o fi H3 n e p B o c T e n e H H b ix  3 a a a n  co B p eM eH H o n  HayKH H BJw eTca 

rim e n p o 6 iie M b I 3arpH3HeHHH BOflHblX pecypCOB BblCOKOTOKCHHHblMH o p r a -  

KtlMH COC.'IHHCHHHMH, HTO T p e 6 y e T  IipOReUeHHH UCTajIbH blX (J)H3HKO- 

M'llTKHX HCCJieflOBaHHH.

'I 'c h o ji h e r o  iip o H 3B o ;in i> ie  hb jih io tch  i ia H o o ;ie e  onacH biM H  3arpH3HHTCJia\iH 

p ecyp co B . / |jih  yaan eH H a (JjenoiibHbix co c u h h c iih h  b H acToam ee Bpe.via 
M riim o T ca : 3KCTpaKnnsi. C 0p 6u H 0H H bie , M eM 6p aH H tie h 6H o.norH H ecK H e 

' II I OHHCTKH, OUHaKO HH OJIHH H3 BbIffleyKa3aHHbIX MeTO/IOB He nO3B0JiaeT 
iitri i iijiHTb 3tj)(j)eK T H B H oe y/jajieHHe c|)eno;ia. h to  C B « a i io  c  n eu o c ia ioH H O H  
I"  11 lii OHHCTKH, SojlbU IHM  KOJIHHeCTBOM n 060HHb!X npOAyKTOB. BblCOKOH 
Hnl'MKOCTblO H, KaK C.ICJICTBHC, 3HaHHTejIbHOH CTOHMOCTblO OHHCTKH. 
ttrlH-HHe COBpeM eHHbIX aACOpGuHOHHO-KaTariHTHHeCKHX CHCTeM n03B0J15ieT 

lii'ii. n i y 6 0 K0 H KOHBepcHH c|)cno.nbHbix coeflHHeiiH H  BnjioTb  no y raeK H C Jio ro  
M 110,(1.1 c BblCOKHM BblXOflOM.
llllMH 6bIJlH  CHHTe3HpOB3HbI H HCCJieflOBaHbl CH JIH KareJIb H CHJIHKareJIb- 
Mimi.ie H aH O M aTepH anbi nepc3 3 0 ju .- r e ; ib  peaKUHH T30C h TB b 

\ h  i b h h  nojiHM epa -  nojiHBTHjieHrjiHKo/in (PEG400) b K a n e c T B e  Te.vinjiaTa 
i ’ ip y K T y p o o 6 p a 3 y io m e r o  areHTa, conpoBoayjaeM oe yaaneHHeM TeMiiJiaTa 
iiiiipaGoTKow o k o jio  300°C.

Ilpouecc npHroTOBJieHHH nsr-TeM njiam poBaH H oro  S i 0 2- T i 0 2
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B TaojiHue noKa3MBaeT napaMerpw nop CHJWKareJib n • n m* 
THTanoBbix MaTepHajiOB no 11 noc.'ie yoaneHHa l e M n . i a i a  PH(i4<in It 
cjiynaax o6pa3Ubi 6e3 yaa.'ieimii TeMnjiaxa noKa3b)BaeT h h 3 k h c  l> ) I h 
n o B e p x H o cT H  h  oGijCM bi nop. I Iocjie TepMHHecKOH o6pa6ori<ii |»n 

yBejiHMHBaiOTca rioBepxHocTHbie njiomaan h oGieMbi nop. OSpamw n< 
flnana30H noBepxHocTHon njiomaoH 490 (ojia S i0 2) h 387 m2 r 1 u hi 'ill 
o6teM nop 0.42 h 0.18 cm 3 r '1 c o o t b c t c t b c h h o .

TaSnnqa. llapaMeipbi n o p  S i0 2 h S i0 2-Ti02 06pa3U0B jio h ikh h \ 
PEG400 n p n  pa3Jinqnbix T e M n e p a T y p a x _________ _______________

OCpascu T, °C S b e t  

m 2 r' 1

V'  nop

c m 3 r ' 1
Dbjh

h m

PEG/S i0 2 1 0 0 2 2 0.049 19
PEG/Si02 350 490 0.42 9
PEG/S i0 2 550 131 0 . 2 2 1 2

PEG/Si02-Ti02 1 0 0 0.09 0.0007 84
PEG/Si02-TiG2 350 387 0.18 - 3
PEG/Si02-Ti02 550 295 0.14 4

MHKpo(j)OTOrpa(|)HH PEG400 T e M n jia ra p o B a H H o ft ceTKH ...................

OKCHAOB nOKa3blBaiOT MHOrOHHCJieHHbie, C(J)epHHeCKOH H UHJlHIUipil..... ..
Me>KCBH3aHHbie KaH anw  c  n ocro sn u ib iM H  an aM erp aM H  nacTH U  .’Oil 

A r p e r a q n a  nacT H U  n o K a3b iB aeT  n aH on o p H C T y io  C TpyK Typy b m u•• |•• 

y p o B H e. n p n  3 to m  oG n ap v / K en o , h t o  uan oM acT H iii.i S i0 2 h Tio n 

c<j)epHHecKOH (JiopM bi c  p a3M ep o M  o o  100 hm .

TaK H M  0 6 p a 3 0 M , n p o B e o e H H b ie  H ccjieooB aH H H  n o K a 3 b iB a io i I  t  

n o jT H M ep H oro  3B eH a b  n e o p ra n H H e c K o ii  ce T K e  c  n o c jie o y io iu H M  <•• i|-.*

HaHOnOpHCTOH C T p yK T y p bl, KOTOpaa VBejIHHHBaCT 3(jl(J)CKTHRHOC 11. M ill

aacop6uH O H H O H  o m h c t k h  h p a 3 o e jie H H a  pa3JiH H H bix 3 a r p a 3 iin  ............

n e c K o r o  iip o H c x o / K je H H a . ripH M eneH H C  H aH 0TexH 0Ji0rH H  c h iih  m 

HO-KaTajIHTHHeCKHX M aTepH ajiO B c  3ajjaH H OH  ^yHKUHOHajIbHOC 11.Ill i

3 0 j i b - r e j i b  n p o u e c c a  o T K p b iB aeT  u m p o K H e b o 3 m o >k h o c t h  o jih  p;i .............. H I

6 o b  cH H T e3a  h o b o p o  n oK o n eH H a n o f lo 6 n b ix  M aTepH ajiO B.

f lP A K T H K Y M  HO  X H M H H  IIP H P O / lH b lX  C O E H H III  lilt  
C T P Y K T Y P A , M E T O f lH K A  B b in O JIH E H H M  PA I.I > I 

A. PacyjioB, A. A6ayHa3apoB., H. YcMaiioiia.
H clm/ J V

r io o r o T O B K a  cn e u n a jiH C T O B  n o  6 e3 0 n a c H 0 C T H  n p o o y K io i i  m m ...... ..

a K T y a jib H b ix  H ai.paBJieH H H  B b ic m e r o  0 6 p a 3 0 B a H H a . Y b c jiH 'u i i ih  

H a ce jieH H a  H a 3 e M jie , n j i o x o e  S K O Jio rH n ecK o e  c o c T o a m v  ii .i 

T e p p H T o p n a x  M H pa, sn n oeM H H  T H n a 3 6 o j i a ,  O TpaBJieH H e m o jk v k '*  m •»

k  3TOM y e m e  n c n 0 J ib 3 0 B a M n e  He K an ecT B eH H b ix  n p o fly ic r o B  ii m i ........ t
T p e B o r y  b  n jia H e  jia / ib H e iiii ie ro  p a cn p o cT p a H eH H a  h o b m x  Men .................
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ii MHpe. B b ic u ie e  0 6 p a 3 0 B a H H e  jjo jiw h o  6 b ix b  H aroT O B e k  sx o M y , 3 a p a H e e  xoxoBH X b

4  iiicuH ajiH CTO B K O T O p w e MorjiH 6 b i x o tm  6 b i npeflO TB paTH T b G y a y m e e  KaxaKjnmH.i.
llporpaMMa T U C H EA  n a n e jie n a  c G jih / k ch h io  y n e 6 H b ix  nporpaMM B y 30B  

I  CpciiHCH A3hh h K a 3 a x c T a H a . B s to m  ru iaH e noaroxoBKa y n e o H o ro  i io c o o h h  no 
MnfwJibHOMy H cn 0Jib 30B aH H f0  aH ajiH 3a n p n p o a H b ix  c o e jin n e iiH H  H B jw e x cji 

B  Ik lyaJibHOH 3a;iaM eH . Ha K acfie jipe x h m h h  H aM aH raH C K oro  io c y a a p c T B C H H o ro  

v m n tep cH x exa  c c 3 a a H  npaKiH KV M  n o  x h m h h  r ip u p o a n b ix  coeaH H eH H H  r a e  

H # fioG ineH bi p a 6 o x b i  HecKOJibKHMH iio k o jic h h s im h  x h m h k o b  B c e r o  M Hpa. B p a 6 o x e  

| Mmciotch H aynH bie n3 bieKannsi y36eKCKHx y n e H b ix  axaaeMHKOB A .C . C aab iK O B a ,

i l(). lO H y c o B a , A6y6aKHpoBa., A.H.FjiyuieHKOBOH., 1U.T. T ajw n oB a., III. 
9 C iu iH xo B a., C.P. PauiHflOBOH, H.n. LfyK epBaH H K a h  a p y r n x .  IlpaK XH K yM  

■ w iio jiH a e T C fl Ha 3aHHXHax n o  o p raH H H ecK o fi , aHajiHXHHecKOH, (j)H3HHecKOH, 

CiiaopranHHecKOH x h m h h  b o  m h o f h x  By30B  pecny6jTH K H . M H o r n e  m c x o a h k h  

HpuKTHKyMa H BJiH ioxcii o c h o b h m m  b H cn 0A b 30B aH H e jia 6 o p a x o p H b ix  H 

■k'U IC/IO Baxe.XbCKH X H3blCKaHHJlX MarHCXpOB, flOKTOpaHTOB. FIpHMHHOH 3XOMy 

■ n j i H c x c a  niHpoKHH cn e K T p  B b ia e jie H H s h  a H a jir a a  n p n p o a H b ix  B e m e c T B : 

#|llilllHHeCKHX KHCJIOT, X H pO B, yrjlCBOJTOB, aMHHOKHCJIOT, 6e jlK O B , 3<j)HpOB, 

J i l l  IIKapQoHOBbIX KHCJIOT, reTCpOUHKJIHMeCKHX COGjJHHeHHM, ajlKajTOHflOB, 

^ iu b u h o h jio b , KaxexH H O B, a y S H jib H b ix  B e m e c x B  X .JI.

/Janhoc yHe6Hoe nocoone 6biJi BbicxaBJieH b nopiajie Ziyonet.uz h Bbi3Baji 
■lipcnejieHHbiH HHTepec c noMonjbio otkpmxhh 610, h CKaLiHBaHHa 131.

IIm am Bsrjwji rpeoyeicsi cjjejiaxb ee 6ouee nonyjiapHoft, xo ecxb 
fciiu'paKXHBHOH, Mxo6bi KaxeAbiH k t o  nocemaex HHTepHeT m o t 6bicTpo nafiTH 

►in i HCTCTByiomyxo m c x o jih k v  aannoro yHe6noro nocooHsi.
B|pc;icraBjiaeM BauieMy BHHMaHHio ojihh H3 onuxoB:

I  Kerakli asboblar: 1. Filtr qog’oz. 2. Ajratgich voronka. 3. Chinni kosacha.
H)uktiviar: 1. 15-20 dona chigit mag’zi. 2. Benzin.

1 usul. Qisman erituvchi va qaynatgich solingan kolbaga qaytar sovutgichli 
*.vs„s nasadka ulanadi. Chinni kossachaga 15-20 ta chigit mag’zidan solib to’la 
(Mvilalanadi. Kattaroq filtr qog’oziga maydalangan chigit mag’zi solinib,

R’|'onligi 1 sm cha qilib yaxshilab o’raladi va ip bilan 4 tomonidan bog’lanadi. 
yviirlangan o’rama (gilza)ni nasadkani ichiga qo’ying. Kolbadagi erituvchini 
Bjfhnguncha qizdiring, erituvchi awal bug’lanib so’ng asta-sekin nasadkada 

■ I'llndi, uning yonidagi naychalarga ham erituvchi to’plana boradi. Suyuqliklar 
fd.-.iM tne’yordan oshgach, yig'ilgan suvuqlik kolbaga tushadi. Shunday qilib, 

uzluksiz ekstraksiyalanib boradi (1,5-2 soat). Ekstraksiyalangan 
ftyiiqlikning erituvchisi oddiy atmosfera bosimida xaydaladi, unda kolba tubida 

qoladi. Qoldiq moy miqdori o’lchanadi.
2 usul. Chinni kossachaga 15-20 ta chigit mag’zidan olib yaxshilab ezib 

(to)iiulanadi. Maydalangan massa jo ’mragi berkitilgan 100-150 ml xajmli

Chigit mag’zidan moyni ekstraksiya qilish

*
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ajratgich voronkaga ko’chirilib, ustiga 10-15 ml benzin quyiladi \ <*«| . 
tiqin bilan berkitiladi va 4-6 daqiqa chayqaliladi. Hosil qilingan cl h <i 
kolbaga solinadi. Bu jarayon 4-5 marta takrorlanadi. Yig’ilgan i 
erituvchisi oddiv atmosfera bosimida xaydaiadi. Kolba tubida qoMn| r 
o’lcnang.

T A B IIY  O ’ST IR ISH  ST IM U LY A T O R LA R 1 N I TA M  V s 11

D.Asqarova, D. Parpiyeva.,S. Botirova.
Nam DU

Biogen stimulyatorlar hayvon va o’simlik xujayralarida ma'lnm 
hosil bo’ladigan va biologik faollikga ega bo'lgan moddalar, ukimin> I 
tuzilishi va mexanizmi hali aniqlanmagan. Biogen stimulyatorlar asn-.aii 
va hayvon to’qimalarni sovutib, qorong’ida saqlab, torfdan, liman - < 
loylardan olinmoqda. Oxirgi hollarda ularda o’lik mikroflora va ntil> 
mavjuddir. Aloedan tashqari har xil ochitoklar (ishqorli ochitok, purpm \ a, i 
karami), donnik, yantoqdan ham olinpdi.

Aloe sharbati-soki o’simliklar urug’larining xujayralariga stimuli)l>4| 
qilib ,ularning o’sishini yaxshilaydi,bu esa xosildorligini oshiradi \ > igl 
barglarini 2 0  kun muzlatgichda saqlab undan sok olingan va tajiil’.im I 
nisbatda rediska urug’Iaiiga ta’siri tekshirilgan. Rediska urug’i o’sisln \ ,t 
bo’linishini tezlashtirishda aloe bargi soki kontsentratsiyasi 1 : 1  nr.lnt' 
ko’proq foydali deb aniqlangan .Rediskaning "Yara” navi -tezpishar soil I 
ediki u ckilganda 18-20 kunda xosil yig’iladi.Urug’larni o’stirish m Inin 
chashkasi ishlatiladi.Tajribadan oldin rediska urug’i suvli stakanga solin nil 
suzib ehiqqanlari ajratiladi qolganlari esa o’stirish uchun qo’llaniladi. I .i|i ii 
sharoitida 24° C o’tqaziladi .Xar kunlik jarayon o’sish xolati ro’yxiiiini 
jadvalga yoziladi.Petri chashkasida namli muxitda ushlab ustij'.i III 
muzlatgichda saqlangan aloe bargidan olingan sok - sharbat sepiladi A«‘ 
lardan ma’lumki aloe bargi 25 kun 3° issiqda qorong’ida saqlangan II 
olingan sokni siren kurtagiga sepilganda uning o’sishi keskin te/la-.li 
ekstraktni ko’z shox qavati shamollagan 18 kasalga sepilgan, ulanlnn I 
sog’ayaboshlagan. Shu yangilik sababli V.P.Filatov “ tirilayotgan in 
bo’lakchalarini jarohlikda qo’llab o’pka sili va boshqa kasallarda qo'II.', m 
tushuntirishda olimiar tashqarida hosil bo’lgan to’qima yangi sharoiidu 
uchun kurashib, unda yangi barqaror moddalar-biogen stimulyatorlar p.is <li| 
ekan.

Biz ham xuddi shunday tajribani laboratoriya sharoitida qaylai. hV 
sharbati-soki bilan tajribalar uch variantda o’tqazilgan: suvda (control) vant|) 
soki qo’shib, 2 0  kun xolodilnikda saqlab olingan barglar soki.

Redis urug’idan 50 tadan qilib 3 ta Petri chashkasiga solinadi Inn 
(suvda-kontrol), ikkinchisi namlangan 5-6 tomchi aloe bargi 20 kun xolmll 
past haroratda 7C saqlab qoyilgan torr^.iladi, uchinchi variantda yan^i aim 
sokidan 5-6 tcmchi tomiziladi. O’sish jarayoni quyidagi jadvalda ko’riladi
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lU|t

I knn o’teach

9 kirn o’tgach

Suv(control)

8%

75%

Aloe soki (20kun) Aloe 
_______ soki; yangi)_______

22% 6%

74% 82%

4 ktin o'tsach 95% 92% 100%

Demak bir kundan keyin 2 0  kun saqlab olingan aloe sokida o’sish ko’p ekan, 
■kinchi kuni yangi ezib olingan sok ta’sirida va shu chashkada uchinchi kun 
Vlgunda hamma urug’lar unib chiqqan. Yani aloe bargi soki urug’larni o’sishiga 
h l(| foydali ta’siri aniqlandi.

Yuqoridagi tajribalar dekabr oyida o’tqazilgan edi. Fevral oyida tajribalar 4 
■tyiuntda bajarildi, Eng muhimi har bir variant uch martadan qaytarildi. Petri 
llliiishkasida bu tajribalarda 100 tadan urug’lar donalari solindi. Birinchi (kontrol) 
■Hlga 2 ml suv quyildi, ikkinchi variantda chashkaga 2  ml yangi aloe soki 1 : 1  suv 
Blliih suyultirib quyildi, uchinchi va to’rtinchi variantlarda 2 0  kun xolodilnikda 
|ni|lungan 2  ml alee barglari soki suv bilan ( 1 : 1 ) va ( 1 :2 ) nisbatda suyultirib 

■livildi. Ertasiga urug’lar o’sa boshladi. Jadvaldagi ma’lumotlarga qarang.
2 Jadval.

lajriba seriyasi Kontrol(suv) Aloe 
soki(yangi) 1:1

A loe soki 
(20-ku n) (1 :1 )

A loe soki 
(20-kun) 

(1 :2 )
1 11% 82% 2 4 % 55%

2 16% 60% 84% 4 2 %

3 12% 8 5 % 3 4 % 6 2 %

O ’rtacha 13% 7 5 ,7 % 4 7 % 53%

Ni ilis urug’larining 2-3 sutkadan keyin o’sishi, yuqoridagiday sodir bo’ldi. Bu 
n il ibalar orqali yuqoridagi xulosalar tasdiqlandi.

Tajribani boshqa variantida biz Narnanganda Pop tumanida madaniy- 
Mihtirilgan Kanizak beda o’smadan sharbat olib yuqoridagi tajribani qaytardik, 
ijribalar natijasida bu ekstrakt o’sish stimulvatori emasligini tasdiqladi.Lekin beda 

P'lina urug’iga aloe sharbati (soki) qo’shganimizda unga bu ekstrakt stimulyatorlik 
tajribamizda aniq aks etdi.

K H M E (l)A H H flA  C H H EPPET H K  >KAPAEHJ1AP
C .B o m p o B a

Hcvn/jy

X,03HprH jiaBpaa y3HHHHr Kyn yjiHOBHra 3 ra  6y .™ 6 6opMoigia. By xojiaT aca 
k iu ia p a p o  rauKHKOT ycyjuiapHHH 6npjiam yBnra K arra Ba hchaahh rai,cnp 

PpjtycaTMOitua. CimepreTHKa aiinan myHflaii (jmHJiapapo TaflKHKOT ycyjiuapn 
"l'in ;ia  TypraH Maca^ajiapHH xaji anrniA a <J)OHaajiaHHiii mvmk'ih 6y :ira ii a m n  

flty u ilH m a xHCo6jiana/iH.
X aK eH  B a  yH HH r x,aMKac6 jrapH o j ih S  6 o p ra H  h jim h h  H 3JiaH H uiJiapn a c o c H jja  

*.i icp M oc.'iaM ajiapH  epaaMHfla x a o c  xojiamnarn x h m h h b h h , (J)H3HKaBHH 6 h o j i o ™ k
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Ba ooniKa TH3HMjiapaa aaRpHH, 4>a30BHH CTpyKTypajiapinuii i<mi- 
x ,o jiaT jiap H flarH  y3rapH iH JiapH H  aH H icnaflH jiap  x a M fla  t c k i i i i i i >■ n n n i l *

xaHpaT.naHapjTH flariHJiHH Kynra KHpHTflHJiap.iIi.HH, 6y xam ............
yTraH TH3HMJTapfla TapTH6cH3JiHKflan TapTH6jiaHHiiira y i m i i i i i  

yxmatmiHK MaBtfcyfl. By x,oji ym6y TH3HMjiap (jjaoJiHmna.i \ 
>KapaeHjiapaa xaM 6np xhji npHHunn aMan khjihhhuihhh Gmji i i i|'.i|■ im

K h m c  cjjaH H fla \a\i C H H epreTH KaH H ur 6y TaMOHHJiH iia<|i.u h V|*f 
o G i e r r j i a p r a  H H c6aTaH , 6a jiK H  4> aH Jiap apo x,aM fla y jm | 'i i in f l  

ycjiy6jiapnfla xyKyM c y p n o  K e jia e T ra H  a w p a jiH iiu ia p r a  \ .im  j

XaKHKaT/tan x,aM, khmcbhh >KapaeHJiapHH ia;iKHK 3th ih ;iu  ......... .
c o x a jia p u f la  x,ochji Gynran T e M n o p a n  T aw p n G ajiap H H H r ywvM i<n|H

M eTOflJiapH HH H r TaKO M H iuiam yBH  Ky3aTHJiaflH. HaTH>Kajl;i. .........
cy 6 te K T H B  B a  o G teK T H B  fly a jiJiH K Jia p , m yH H H rfleK , t h p h k  i i ; i ..........

KOHVHHHTJTHJTHK (TapTH6jiaHraHflHK) Ba 6eTapTH6jlHK, I >,t| lh 
6eKapopjiHK, TacoflH(}) Ba 3apypHHT Ba x,.k. opacHflara aHcptuiitin V"*
6n p jiH rH  HyKTan H a3apH flaH  g h h m  T o n aflH , y 3HHHHr / in a i.............

apHuiaflH. lily  ■laiHOfla, KHMe 4>aHHflarH TaflKHKOTjiap r"jiaMn.....
Ba y jiap H H  k c c k h h  cncjjaTH H  xapaKTep Kac6 3THinH .ua c H iic p n  ............•

y p n H  6 e K H e c  x ,H co 6 jiaH aflH .

CHHepreTHKa-6y o h h k , TH SH M flarn ysapo MyBO(])HK,im..........I
TaiBKH.njiamTHpyBHH *a p a e H H H  ypraHyBHH h jim h h  HynaJim..... .
TyFH JiH iu, y c H u i,y jiH iu  B a  a n a  T yrH JiH in  Gh o jio t h k  * a p a e n n  i h

G y jira H . A p x e o jio r H K  K a3H jiM aJiap  a c o c n f la ,  MHHr HHJuiaG xvm  mp i 

y p y r jia p  3 K H jira iif la  y c n G  h h k h iu h  aH H KJiaH raH . EpH H H r h jik  m ill m 

cp fla rH  03 V K a  M o/m ajiapH H H r K ynjiH rH flaH  6 a x a n 6 a f l  f la p a x in a p  > 

e f lm u r a  ) c a  6 a x ,a H 6 a fl f lH H 0 3 a B p jia p  M o c jia m ra H  sflH Jia p . E p jia m  

HCHLU >KapaeH H fla h h t h  f la p a x T Jia p  M a u iy M  c a G a G a a p ra  K ypa m.ui i m 

a x p o (j)f la  x,aM xafiBOH O T f ly H e c n  KH H H KJiam raH , h i .h h  Ta6H H ii m )> h  \ 

SKaHJiHTHflaH / [a jio jia 'i GepM OKfla. T h p h k  o p raH H 3M jiap  ay jiK O ii a 11 >• ><|.ii

cyBfla xaM MaB^KyfljinrH. afipHM HjiflH3 MeBanapHHHr Tyraiun. i i|...
c o B y K fla  e p  o cT H fla  x av t M y 3n aM acjiH rH  xa\ i T a G n a : TaHJioBiijui|> I .m

M acan aH  K a p T o u iK a , ceM H H Ka,epH O KJiap y n p a o  x y p aflH . Y jia p im  ..........

SHTTacHHH T y raH H rH fla  K p axM aJi (6y rjiK>K03a a c o c n f l a m  ••• 
HKKHHMHCHfla HHyjiHH (<j)pyKT03a acocaH T yT raH  Shoiiojihmi pi 
C eM H H K afla hjiahs TyraHaK Gy.iMacflan y p y n i a p  GyJinG yiuiaii i>sii< 
ojiH H aflH . B y  s e a  G n p  O H Jiafla cen eK T H B  T aH Jiau i a c o c n f l a  n r ' i n * *  

caKJiaiiflHraH y p y m a p  u iaK JiJiap H flH p . JleK H H  khuihjihk JKaMHiiui > 
KynpoK 3 T H 6 o p  GepraH ,hvhkh ynflarn K p ax M an , BHTaMHH C tc i \>iim 
Moflnanap yHH a co cH H  y r jie B O fl TatM H H jiaH flH raH  M a x e y jio n  hi 
E p iio K f la r n  hiivjihh s e a  <J)pyKT03ajiH  GupHKMa GyJiraHH y*iy 11 < |i

H H icapH JiraH , ' ' c k h h  y rjieB O flH H H r K y m m rH  opramrafle ’ Kan/i ... ..........

KeJiraH. IUyHHHr ynyH HuyjiH iira 3xthc>k sina naftflo Gyjiraii m i. i i i i  v

KHjiranfla Kanfl , aaGerafla KeHr KyjiJiaHHJiraH h h c v jih h  c ;  ............. .....

3K 3H . ByHfla oflaM H H H r h c  ra3H  G n jia n  iia c jia c  o jir a H fla  x y iu n ji . i i i  i i- i “  

ra3H  o p raH H 3M fla  KHCjiopofl y P HHHH OJiraHHHH, a r a p  k h iii ii  umih 

HHKa p H Jic a  y H fla  h c  ra3H  ypHHHH K H C Jiop oa 3 ra ju ia G ,o fla M  x y u iH i .................
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m i KepaK. IO K o p n / iarn  M H eo Jw a  K O H jiarn  r jn o K 0 3 a  y p n m iH  <j>pyKT03a s r a j i -  

im k,a n il j in a o e iH  K a ca jiH iia  r jio f i jia  6 e p n iiiH  c a 6 a 6 w  3KaHjiHrHHH 6H JiA H paaH .

I ad w ar M yi,vKH 3ajiapn/!aH  jraa 6 n p n  y 3 n a a  6w T Ta ) jie M e m  h h  x y T M aii, 

c  imii iM fla yiiH  H H FH jiH m ra ca 6 a 6 H H  Sy jiH iiiH A H p. E p h o k h h  T aH aB y ji K H JiraH aa 

Ham eeneH S y ^ M a c a f la , V opraHH3Maa S o u iK a  M o a a a Jia p a a H  yHH hhfh6 
Hh * hi ipMHH o n iH m n ra  c a 6 a 6 n n  6 y J ia p  S K an . E p H O K a a rn  (j>pyKT03a T yT raH  

■ ttttM cp  3an>KH p;iap o p raH H 3M aa  u i y n y p r a  pojihhh y iiH a o  HHaKJiapaa H n rm ira H

■  MiiJUiaJiapHH o jih 6  h h k h 6  K eTap  3KaH . I l l y j i a p  o p a c n a a  p aan o aK T H B  s jie M e H rria p  

m  ' M .u oK yan p. 3 H r  k h 3 h f h  ycH M JiH K T y r a n a rH  e p a a  pa;inoaKTHR 3 JieM eH T uap 

^ ■ n * \  /(jiHFHaa xaM  y 3 H ra  t o p t h 6  o jiM a c  3KaH,

AM epH Ka (j> epM epjiap n  K y caK  KypTH T a i c n p n a a  n a x T a a a H  3 a p a p  K y p aeT raH  

| | m  i .i ojiH M Jiap a jiM a m T H p n 6  3 k h h i ,  st> h h  y p H H ra epeH FO K s k h iu h h  TaBCHH 

■ f t  mii nap , m y  x n c o 6 H a a  m cra co a H H  3 a p a p  ( } io i i ;ia r a  y T r a n .

)nr Myx,HMH 3apapKypanaajiapra HHoaMJin HaBJiapHH skhiu KepaK, epHOK 
■MipKypaiiaajTapH 03, 6 n p  / io n a cn  s K H jir a n a a  6 n p  naKHp epHOK xochji 6 e p a a n ,  

mi ihfh 6 n p  hhji HHHaa ep >ctkh khcmh 2 - 4  MeTprana y c a a n ,  y n  xaHBOHJiapn 
| i 11 cM-xauiaK maKjiHra KeJiTHpnmn MyMKHH. lOKopnaa aftraHHMH3aaH Kauaih 
#** *■ ii 1. ceMHpHin,K)paK- TOMHp ,aca6 cncTeMacHjja aopHBop x y c y c n s n r a  e r a .  

■iiiikiuih 3H r ap30H c n n p T , T 0 3 a  c|)pyKT03a ojihili MyMKHH .Y H H H r e p  ycTKH  

Ip' Mii ia n  a r a p  cnnpT ojihui ftyjira Kyftnjica He(])T MaxcyjioTjiapn ypuHHH 
■iM.iiiiaH 3KOJIOTHK T 0 3 a  eKHJirnra Tajia6 KOiianpHJiap son.3ht MyxnMH 6 y

K
lu \ j io t  o jh k  - OBKaT ynyH KepaKjiH 6 y ra o n ,  KapTouiKa Ba 6o u iK a  y r jie B o a Jia p ra
■ Miix.cyjioTJiapHHH KepaKjiH x o n jia p a a  K y ju ia iu ra  ca6a6 liH 6y jia p  s a n .CnnpT 

|niiiii 1.1 epH O Kaarn HHyjia3a (jiepMeHTH Kynn eTMaraHH y n y H  yH H  aKTHBJiam-

i
l|uniiiia KajifciiHH KaTHOH TyTraH Ty3Jiap KymHJiaan,>KapaeH nacT x a p o p a T a a

'1...... ca6a6 jiH  ynaa KepaKM ac M HKpoopraHH3M Jiap K y n aaan , aHHniHuiHH

n ii i in  ojinm ynyH (jiopM aJiH H  ,Me3HH KyuinjiaaH.
<I>cpMeHTJiap TaowaTH HH r M y fc«H 3a jiap H flaH  fin p H u n p . T n p H K  opraHH3M HH 

i|> i.moa a e 6  (J>apa3 KHJicaK y H a a r n  w apaeH Jiap H H  K y n n  (JiepM eH T jiap  T ab C H p n aa  

Http fiy jiau H . Y j i a p  Kyn 6 y J i c a  xaM  4>axaT KepaKjiH  Baicr/i a  h liih h  6 o u iJ ia H a n . 

h m ii m h c o ji a r a p  y3yM  i o b h jih 6  G n x H F H m ra  K y n n Jic a  b h h o  y p H H ra c n p K a  x o c h j i  

IdMiiii. y3yM  roB H jiM acaaH  S h h ch fh ih  >K apaeiin  d a a c a p n jira H a a  b h h o  x o c h ji 

Ihmhii. <t>epMeHTjiap T a b c n p n a a  n n a jia p  6 y 3H jiM an  K ejiraH  anpH M  M o aaaJiap H H H r 

(iim 'ih c h  T ab C H p n aa n ap n a jiaH H iiiH  xaM  T a S n a T  M yb>K H 3acH anp.

Kmmcbhh ryjiKHHjiap B a  c n n p a jiu a p  x a K H a a  4>HKpjiap Kyn, M o a a a jia p  

*    6 n p  to m h h c h  x p o M a ro rp a c Jin K  K 0 t 0 3 r a  n iH M a n p H Jira im a  y

Htyi|iy inajiaHnS, khmcbhh peaKUHH onp TOMOHaa Ba an<J)cj)y3HJi hkkhhhh 
xochji 6yuaaH, 6y xapaeHHH aH4i(j)y3HH TeHrjiaMacn Gnjian xncoojia- 

Hmih MyMKHH. Arap 6y kofo3 6yjiarn Ma-bJiyM spmyBHHJiap cncTeMacnra 
■htttiiunaa cyiOKJiHKJiap apaiauiMacn Tatcnpnaa Moaaajiap MaijiyM 

^piMiiuJiHKJiapraMa chjdkhhuh Ba Ky^nojinrHra xapaS aacop6nHHJianH6 Konaan 
■m  »ca kofo3hh KypHTn6 cenraHaa aor xochji GyjiHimiaan 6hjihui MyMKHH. By 

W'Miii xoancacH KynrHHa t}*n3H0Ji0rnK (jiaoji MojiuajiapiiH aHHXJiaui, aacpaTHui 
fthf 11 i|ioii;iajiaHHjia.TH

Xyjuiac, KHMeBHft H3JiaHHmjiap H cap aeH n aa CHHepreTHKaHHHr lOTyiyiapHaaH 
^ itt i i i i ia n H iii  6y c o x a a a r n  K ynrH H a M acan a jiap ra  aH niyiH K  K n pH TH iu ra epaaM
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6epaUH. IIIyHHHraeK KHMe (j>aHHHHHr Ta6naruiyHocjinK (Jmii.i.iihmHI t 
(j)a.ncacj)a GnjiaH  H KH H jiau iyBH aa cH H epreTH K anK H r <j)aHjiapapi> i ,i h H IM  
cH cjjaTH iia H aM oeH G y jiw iiH  \aM  3i>TH G opra jio H iH cm p .

Y flK  548.737+547.554
C y r i P A M O J I E K y j l J I P I I b l E  A C C O U H A U H M  IS K M  V I I* \ M  

r O C C H H O J I A  C  A i O T O C O J l E P / k A i n H M l I  PO <  I I m  iM  
M O J I E K y j l A M H  

X o n K e j i f l i i e B a  M.T. 
lincmumym 6u00pzaHimecK0Uximuu ilubhu A.C. CadbiKoen III I '» 1 

TaiUKemn. y.i. Mtipio S 'lyeGexa, 83, e-mail: m uhahba l.n7  > .......... .

ToccHnoji (rn ), (2,2’- [l,r ,6 ,6 ’,7,7’-reKcarnnpoKCH-3. ( im 
flHH30np0nHJT-8,8’-flH(})0pMHJl]Ha4>TajIHH), C 30H 30O 8, HBJIHHtlllMtti *
nnrMeHTOM nojiutjieHOjii.HOH npHpoaw. HaxojjHTCH b Hiipax ..............
xjionnaTHHKa. 3 t o m v  /io b o j im io  TOKCHHHOMy Bem ecTBy xapan u |nii.i
JieHHbie ranbi (|)H3H0;i0rH4ecK0''0 fleiicTBHa, TaKHe kiii .....
HHTepcJ)epoH-HHziyuHpyiou;as, ain'ncj)cpTnjTi>Ha>i h apyrne m, i m"> 1 m
ceroflHHiiiHHH flem, nojiyveHO h HfleHTHijjHUHpoBano Go.'iee 110 ........ **
[j)OpM H i, H3 KOTOpblX 85 MOflH(j)HKailHH B BH fle MOHOKpHCTajl H H> | | II 
p aG o T e o6cy>i<flaeTCH  cy n p a M O JieK y jw p H b ie  accou H au H H  11 i« i.h|iim<( 
H 30M epaM H  IlHKOJlHHa H C aKpHflHHOM.

ro cc illio jl 4-nilKOJTHH (1) 2-niiico.iiiii (2)

PeaKUHH  CHHTe3a n o jiyn eH H a  m iaTpaxoB ro cc m io ;ia  c 4-m u.........mM
i ih k o j ih h o m  (2 )  h  c  aKpHflHHOM (3 ) Bbipa>KaeTCfl c jie fly io m iiM  ' t
H + 3 G = H G 3; (2 ) :  H + 4 G = H G 4; (3 ) :  2 H + G = H 2G .  KpHCTajun.i .......... • *
i ih k o j ih h o m  HM eioT cocT aB  1:3 (rn :4-nH K O JiH H ) h  K p i i i i n i i i i  
npocTpaHCTBeHHOH rp y n n e  P2,/c. KpHCTanjib i co jib B a ra  I n <
HMeiOT COCTaB 1:4 (rn :2 - IlH K O JIH H ) H KpHCTajUIH3yiOTCH B 11.........."I
r p y n n e  P -l. KpHCTaru iHHecKaa cT p yK T yp a  opHrHHajibHa h ...............
H3BecTHbiM CTpyKTypaM  cojibBaTOB Fry. r ip H  KpHCTaJiJiHu iiinn * 
aKpHAHHOM H3 paCTBOpa B XJIOpHCTOM MeTHJieHe 6bIJl IK ' I i1 II
aKpHflHHOM (xo3HHH-rocTi> 2 :1 ). M o j ie K y j ia  F n  pacno jia raeTcti ..........  N
a  ro cT eBaa  M o jie K y jia  ji0Ka jiH 30BaH a Ha o c h  BToporo  nopaaK a.

B nepBOH CTpyKType (Fn:4-nHKOJiHH) MojieKyjiw I u m
M e*M O JieK y jIiip H O H  BOaOpOflHOH CBH3H 0 4 - H . . .0 8 - H  I I I  11........
o flHOMepHhie 6ecKOHenHbie uenoHKH H a y m n e  b  H an p aB jicm m  11 1 
rn apo K C H JibH aa  rp y n n a  04-H a B j ia e rc a  aoH opoM  npoTona. >i i "  i| 
rp y n n a  08-H h b jih c t c h  ao H o po M  npoTOHa a  j ih  MOJieKyin.i I mi 
aK u e n ro p o M  npoTOHa a  j ih  a p y r o i i  M O JieKyjib i F n .  i ln e  ap yn n-  i "  h

2 9 6



I'Miiii.i Ol-H h 05-H MOjreKyjibi 1 n xaioKe bouopo;iho CBH3aHbi c mojickvria\m 4- 
miKojiHHa.

Bo BTopoH cxpyKxype (Tn:2-iiHK0jiHH) Me>KMOjieKyjTflpHbie H-ceh3h xnna 
4»im>ihh-xo3hhh» oxcyxcrBVKix h Ksmaan MojieKv.xa I ii nepe3 rHitpoKCHjibHbie 
■ I m i i i i .i Ol-H, 04-H, 05-H h 08-H Boflopoflno CBSiibinawroi c nexbipbMH 
fclCKyjraMH 2-nnKOJiHHa. (jiopMiipya xeM caMbiM HyjibMepHbiH accoiiHaT.
Ill ii.MepHbie acconHari.i yKjiaubieaioxcsi b KpHcxajuiHHecKoii cxpyKxype 
■ip.ico.xbBaxa, B3aHMoaeHCTBHe mokuv hhmh mhcxo BaH-flep-Baa;ii.cobo.

Crpyrxypa KJiaxpaxa rnmpHflHH MexMOjreKyjiapHbix H-cbhwix xnna 
■ i i i i i  iih -X 0 3 jih h » VMacTByiox Bcero flBe rnapoKCHjibHbie xpynnbi (04-H h  08-H)
■  MocbMH no.xapHbix (JmiKHHOiiajibiibix rpynn MOjreKyjibi Fn, crioco6Hbix k H- 
P «  n.mamiio. MoueKyjibi Fn nocpeocxBOM 4-x BOflopoaHbix CBsrscii ((fiopMnpyio- 
m v  uhkji R  4( 8 ))  o6'i>eiiHHHi«Tcsi b oHCJioH. napaimeJitHbie njiocKocxH ab. 
MtficHHOcxbK) paccMaxpHBaeMbix K jia x p a x o B  SBjiaexca xo, hxo KaayjbiH 6 hcjtoh  

b h  m il I H3 MOJieKyjT OflHHaKOBOH XHpajIbHOCXH (R  HJIH S).
I ukhm 06pa30M, pe3yjibTaxbi peHxreHocxpyicxypHoro aHanH3a noKa3ajiH, hxo 

n  i 4-nHKOJ!HHOM o6pa3yex xpwcojibBax, c 2-riHKOJWHOM TexpacojibBax, a c 
■|iiiih iiom  ceMHeojibBax. H3MeHeHHe H30Mepa nHKOjiHHa npHBoanx k  H3MeHe- 
P " °  XO'iJIHH-IOCXb aCCOUHaUHH — OX O/JHOMCpHOH K HyjlbMepHOH H coox- 
■sthchho, k  nojryHeHHK) jjpyroH KpHcxajijiHHecKofi cxpyKxypbi, B  cxpyKxype 
pl«i|Mxa roccHnojra c aKpHAHHOM MOjreKyjibi r o c c H n o jr a  accounnpyioxcs b 
ptpii ii.iibix 6H C JioeB .
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M  W TANN INS FRO M  PLAN TAG O  M A JO R  L . AND PLAN TAG O  
LA N C EO LA T A  L. PLAN TS  

R.R. Makhmudov, S.M.Mavlyanov, N.G.Abdulladjonova
Wktltute o f  Bioorganik chemistry Academy o f  Sciences Republic o f  Uzbekistan,

Tashkent Uzbekistan 
I  E-mail: ibchemto)uzsci.net

lh»m the Plantago major L. and P. lanceolata L. plants were isolated three new 
Nlis the first time. It was become established their suppose chemical 
pinii's on the base of chemical and physical properties.
( iimpound 1- isolation of P. major L., molecular formula C32H 32O23, an of- 

■N)' amorphous powder. IR-spectra (K Br, v, cm '): 3345-3350 (OH), 1710-1730
bond), 1510-1620 cm"1 (Ar), 1010-1020 (sugar component). 'H-NMR- 

K lh i (200 MHz, acetone-d«, m.u.): 4.24 (1H, a, J=7.7 Hz, xylose H-l), 3.03 
Ml m. I 9.3 Hz, xylose H-2), 3.11 (1H, m, J= 6.2 Hz, xylose H-3), 3.26 (1H, m, 
H  1 II/, xylose H-4), 3.63 (1H, m, J=8.5 Hz, xylose H-5); 4.01 (1H, t , J =8 Hz,
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glucose. H-2), 4.20 (1H, a, J=12 Hz, glucose. H-6 ), 4.4.1 1 111 . i | |  
H-4), 4.64 (1H,m,J=12 Hz, glucose. H-5), 4.60 (1 H ,t,J N il. ■ <>* 
(1H, fl, J = 8  Hz, glucose H-l), 7.00, 7.03, 7.08, 7.12, 7.16(11 , .im i 
6.63, 6.70, 6.71 (H, gexahydroxydiphenoyl group). C "-NM I' < il®- 
acetone-da, M.fl.): xylose 97.6 (C-l), 70.07 (C-2), 6 8 . 6  (('- 11 /> <1 (I
5), 14.6 (C-6 ), gexahydroxydiphenoyl group 115.5 (C-l), I.’ ’’ m i i ’.j 
3), 145.8 (C-4), 136.6 (C-5), 144.4 (C-6 ), 167.6 (C-7), 1 15.C..........
108.2 (C-3’), 145.3 (C-4’), 136.5 (C-5’), 144.5 (C-6 ’ ), 168.0(1 |( ' l 
(C-l). 71.05 (C-2), 73.00 (C-3), 70.6 (C-4), 73.00 (C-5). M il . 
groups: 120.4 (C-l). 110.1 (C-2), 145.8 (C-3), 139.1 (C-4), 14 hh
6 ), 165.3 (C-7). Thus, the substance 1 is .urotjmpoM reKcanui|.... i i

(O-2-O-galloy l-P-D-rjiK)K0nHpaH03Haa)-1 -(O-P-D-kchjioiim ............
Compound 2-isolation of P. major L. molecular formuln 1 nit

white amorphous powder . IR-spectra (KBr, v. cm 1): 3345-3 ......... II
(ester bond), 1510-1620 (Ar), 1010-1020 (sugar component) n 
(200 MHz, acetone-d6, M.a.): 3.80, 3.87 (2H, dd, J = 8  Hz, gliii < • ■ < |
J = 6  Hz, gJ ^ose-1), 5.57 (1H, m, J=4 Hz, glucose I T-3), 4.0V i III 
glucose H-2), 5.49 (1H, m, J=4 Hz, glucose H-4), 4.89 (111, m, i I I 
H-5), 7.07, 7.10, 7.15, 7.21(H, galloyl group.), 6.46, 6.64 ill ; 
diphenoyl group). C 13-NMR cpectra (50 MHz, acetone-d,.. m m #  
xydiphenoyl (HHDP) group: 115.5 (C-l), 125.8 (C-2), 107.08 (« U I 
136.6 (C-5), 144.4 (C-6 ), 167.6, (C-7) 115.6 (C -l’), 126.4 (C .’ i I
145.3 (C-4’), 136.5 (C-5’), 144.5 (C-6 ’), 168.00 (C-7’). gluon. I 
76.77 (C-2), 76.98 (C-3), 69.61 (C-4), 73.37 (C-5), 63.37 (('-(.), mIh 
(C - l'), 75.38 (C-2'), 78.07 (C-3'), 66.89 (C-4'). 73.92 (C-5'). 61V/ (< 
groups 120.4 (C-l), 110.1 (C-2), 145.8 (C-3), 139.1 (C-4), 145 Hit »| 
6 ), 165.3 (C-7). Thus, the substance 2 is - an3 <J)HpoM gexahy.h" 
(0-p-D-r;iK)KonHpaH03Hflo)-2-(0-4-0-galloyl-p-D-rjiK)Konnp.iii".....

Compound 3 - isolation of P. lanceolata L. molecular In.....in
nankeen amorphous powder. IR-spectra (KBr, v, cm 1): 334 s MMt ((
1730 (ester bond), 1510-1620 (Ar), 1010-1020 (sugar comp...... .
spectra (200 MHz, acetone-d6, M.a.): 6.39 (1H, d, J=4 Hz, glucose 11 11 

dd, J=4 Hz, 10, glucose H-2), 6.06 (1H, t, J=10 Hz, glucose H-3), ■- /ll t 
Hz, glucose H-4), 4.60 (1H, m, J=7 Hz, glucose H-5), 4.60 (i'll 
glucose H-6 ), 7.03, 6.84, 6.54 (valoneoyl group.), 6.84, 6.87, 7. Hi M l
(galloyl group.) C 13-NMR cpectra ( 50 MHz, acetone-da, M.a.): r 1.... ...
1), 76.77 (C-2), 76.98 (C-3), 69.61 (C-4), 73.37 (C-5), 63.37 « M 
group., glucose 114.42 (C-l), 126.56 (C-2), 106.61 (C-3), 144 it 
(C-5), 144.58 (C-6 ), 169.57 (C-7), 116.63 (C-l’), 126.06 (C-2’), Ini 
146.70 (C-4’), 135.36 (C-5’), 145.07 (C-6 ’), 168.33 (C-7’), 111VI (( I 
(C-2” ), 14 .̂65 (C-3” ), 139.90 (C-4” ), 143.04 (C-5” ) 110.29 ( ( ’ <-"> 
7” ), digalloyl groups. 124.9 (C-l), 116.6 (C-2), 141.6 (C-3), 141.7 (( ft) 
5), 115.1 (C-_), 167.0 (C-7), 126.0, (C -l’) 111.3 (C-2’), 145.8 (C l i 
4’), 145.8 (C-5’), 111.3 (C-6 ’), 164.1 (C-7’). On the bases ol 'tc. ." .  I 
structure of the substance established as 2-0-bis-digalloyl-4,6- vhI<> 
glucose.
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( 'ompound-
Compound -2

"A—c.o >T

H° ^  <?
HO C---<FHO"

Compound -3

N A N T IG A N C E A E  O H JIA C IIF A  K H P V B H H  Y CTIM J1HKJ1A PHH  
<I»EH O  JI  E H  P H K M  A JIA PH .

MaB.mHoB C .M .,  ASayJiJiaawcanoBa H .r . ,  MaxiviyaoB P.P.
ViP 0A am d. (). C. Coduqoe noMiidaeu oiioopeaituK kilxw uHcmumymu, 

ToiUKenm, (paicc (99871) 162-70-71, E-mail: ibchemHYPERLINK 
"mailto: ibchem@uzsci. net "(^HYPERLINK 

"mailto: ibchem(a),uzsci. net "uzsciHYPERLlNK
"mailto:ibchem@,uzsci.net".HYPERLINK "mailto:ibchemfaj.uz.sci net"net

I m *Ity iy H rw  KVHaa a y n e  6yftHHa h jim hh  Tn66H exaa Ba  xauK  T a 6 o 6 a ra a a  acaMH 
t "  MHHraan opxHK ycH M JiH K  T yp n  HinuaTHJiajjH . > KyM Jiauan. y-i6cKHCTOH;ia 
(tki'im x.oaaa ycaziM ran Ba M aaaHH ftjiau iTHpHJiraH  ycH M JiH K Jiap  co h h  4 M HHraaH  

[U tm ip . m yjiap .aan 700 aaH  o p r a r a  m w jio o ax u i ycH M aH K jiap  XH C o6aanaan .
«I>choji GnpHKMajiapH lORopH 6H0Ji0rHK (JiaojuiHKKa sra GnpHKMajiap 

■ti'pMi ;i KHpaan. EyHaafi GnpHKMajiapH hht afipHM BaKHaJiapH wpaK koh-tomhp 
M- ■ t MlltlKJiapHHH OaaHHH OJiaaH, JKHrap MeTa6oaH3MHra K>K06hH TatCHp KHJia/IH, 
Him Vr axpaJiHiiiHHH KynaHrapaaH, chh.uhk x,aitaoBHH, HiaKaap (j)aoaHsthhh 
Him I.hm xycycHHTaapHra, capaTOH KacaauHrara, maMoaaamra, aujiepraara
1)111111. IIMMyHOMOayJlHTOp, KOH TOMHpjiapHHH KeHI'aHTHpX'BMH. KaHa MHK/IOpHHH 
Mil i npyBHH, 0U1K030H apacnra, cypyHKajiH KacaajiHKaapra KapuiH lOKopn
....... (JiaojuiHKuapra 3ra [1,2], Ox,Hprn yH HHaaHKaa xyaa Kyn oaHMaap

•mi ian TaHHHHuapHHHr aH T H M yia reH  Ba \aB<j>aH ycH M T aaap ra  KapuiH 
mhh hk 4>aoaaHKaapH xyaa Karra kh3Hkhui oHJian ypraHHaMOKaa [3]. 

J^Mitpiu acoc-iaiiHS TapKH6Haa noanijjeHoaaapra Goft Plantago media L.
■jlM niiHHHHr <j)eHoa 6HpHKMajiapHHH ypraHHUiHH oaaHMH3ra MaKcaa KHaH6

A \ ia j in i i  k u c m .
I'luntiganceae OHaacwra KHpyB'iH ycHMaHKJiapHH (jieHoa GnpHKMaaapHHHHr 

ff""1 i i i i i ih h  aaBOM stthphS, uiy OHJiara mancyG Plantago media L. ycHMaHraaaH 
ptMMH Hiiuiao MHKHaraH MeToanapaaH (j)OHaaaaHH6 cjieHoa GnpHKMajiapH 

ojihhjih [4], KypHTHJiraH ycHMUHK xom  auiecHaaH 750 r oanG MaiiaaaaG, 
■mii CiepyBHH Ba j ih i io ( J )h j i  TafinaTra 3ra GyaraH GnpHKMaaapaaH T03aaauj 
■Wi iinitaa xaopo<j)opM GnaaH 3KcrpaKuna KHaHnan (50-55 °C  aa 2 coaTaaH 3 

 ̂n flaH )• CyHr xom  arneHH xoHa x,apoparaaa 24 coaT aaBOMHaa KypmHo,
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7 0  %  cyB JiH  a u e TO H  6 h ji3 h  3 M a p Ta  5 0 -6 0  ° C  a  a (5  ji  a a n )  im i|iiii m u  

C y B JiH  a u e TO H jiH  ?KCTpaKTJiapHH O H p jia n iTM p H G , B aK yyM  r n 'in  • .im  i 
o jih h j ih .  C y H r  a>KpaTH6 O jiH H ra H  3 .4  ji  c y B .™  k h c m h h  3 T H J t a iu 'i i '  •

MapTa KaftTa H in jia G , 4 .8  j i  3THjianeTaTjiH ({ipaKHHsi .......................... ..

(JtpaKUHHHH 5 0 0  r  c y b c w j N a 2S 0 4 c o jih S  K ypH TH aan  Ba ........................... hi

(JwJiTpjiaQ, BaKyyM ocraaa poTopjiH SyrjiaTrHH epaaMwia Mniiunfl 
omnpn6, 0.55 ji 3TWjiaqeTaTJiK KOHueHTpaT a>Kpa™ 6  ojiiiii in it 
KOHijeHTpaTHH 2.5 ji reKcaH SwjiaH HyKrapHJiaH. Xochji i>\ n*ti| 
(JiHjibTpjiao, 6np Hena MapTa T03a reKcaH 6njiaH iobhjiiii My> 
xapopawaa, BaKyyM-KypHTHiu niKa(jin;ia k\'Phth6 23.4 r (3 I.’ «| 
GnpHKMajiap hhfhiithch ojihhah.

OjiaBOHOHfljiap aHajiH3H.
1 mji 10% NaOH 3pMTMacnra 3 mji nojiH(|)ciio i iiip 

apHTMacHflaH KyuiHJWH. HaTH^aaa xiipa capHK paHrjiH jpiiiM.i 
ByHflaH xyjioca khjihuj mvmkhhkh nojiH^eiiojinap hhi hii iii> n 
(pnaBOHOHfljiap 6opjiHrH Mai.jiyM 6yJian.

Hkkh yn n a M JiH  KOF03 M xpoMaTorpa(j)HH ycyjm 11 > i
KHCJiOTaxyB, 40:12:28, 1-cncxeMa) epaaMHaa TeKiUHpHjiruii i ...... ..
HHFHHflHCH TapKH6Hfla 10 flaH OpTHK 6HpHKMajiap 6opjlHI II a........
KaTjiaMjm xpoMaTorpaijjH}] y cy jm a a  ryBox, Moaaaaap cpn.iMn in 
HaxHwaaapra acocaaHH6 KVHHaarn 6HpHKMajiap Gopanra T axM im  .......

KeM n(jjepo.i-3,7-0-iiHrjiioK '03na (1). IO K X  (R f ) :  0.8 i in i 
K H C Jio ia x y B , 4 : 1 : 5 ,  2-C H C TeM a), 0 .8 1  (6y T aH O Ji:3T aH O Ji:cy n . 4 :1  1 
0 . 0 7  ( 1 5 %  C H 3C O O H , 4-C H C TeM a);

KBepueTHH 7-O-apa6iiH03Hfl (2). IO K X  (Rf): 0.28 (2-ciii "  mh| 
CHCTeMa), 0.07 (4-CHCTeMa);

KBepuerm i 3-0-rjiK)K03nA (moKBepueTHH,) (3). cymi, 
lO K X  (R f ) :  0.68 (2-CHCTCMa), 0.77 (3-CHCTCMa), 0.20 (4-c h c t c m j)

KBepueniH 7-0 -paMaiio3 iifl (4). lO K X  (R f ) :  0.67 (2-cm i< id), 
CHCTeMa), 0.07 (4-CHCTeMa);

K BepueTH H  3-O-p>THH03Hfl (pyTH H ) (5 ). IO K X  (R f ) :  H I I 
0.51 (3-cHCTeM a), 0.58 (4-cncreMa);

K BepueTH H  3 -0 -rjiyK ypoH H ii (6 ). IO K X  (R f ) :  0.49 ( 2-> m n mi< 
CHCTeMa), 0.30 (4-cHCTCMa);

KBepueTHH 3-MeTiiJi 3(j>np (7 ). IO K X  (R f ) :  0.89 (2 - cn i........
CHCTeMa), 0.07 (4-cwcTeMa);

KsepueTHH 3-MeTHji 3(J)iip 7-0-rjiK>K03na (8). K 3 K X  11* 11 
CHCTeMa), 0.75 (3-CHCTeMa), 0.29 (4-CHCTeMa);

K BepueTH H  3-MeTHji 3(j)iip 4'-O-rjiH)K03Ha (9). K)K^> i I I 11 
CHCTeMa), 0.59 (3-CHCTeMa), 0.23 (4-CHCTeMa);

I l 3 o p a M H C T H H  7-0-paM C 03H fl ( 1 0 ) .  IO K X  (R f ) :  0.76 (2 - cm .............

CHCTeMa), 0.07 (4-cncTeMa);
Xo3iipaa n0 JiHcj)eH0JiJiap i5. fhhahch xapKn6 Haan kojiohi ii iii 

rpacjms ycyjinaa aaoxnaa 6HpHKMaaapHH a*pa™ 6  ojihiii ium ujhI 
6opHjiMOKaa.
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[Ill Ah;(yjuia;i>KaHOBa. C.M.MaBJisiHOB, fl.H JIajiHMOB. Xhm hh npHpoa.coeami., 167- 
■ftM (,'()01)

♦ > IIM M E H T A JI TAjlKHKOT.ni VP BA  >111111 T EX ,H O JIO rH flJIA P flA  
C M H EP riU M  K O H yH .d A P II A X  A M H JI TH  
C .BoTH p oBa, M.MaMaa/KOHOBa., A cK apoBa 

(l)an Ba TexHHKa 6Hpjiaiunuin HaHOTexHOJiorHsaa hh th  KOHitenTyaji 
Kpu' i.iapHH KeaTHpH6 m hkaah .B y jia p  op acn aa  (fiajicaiJiHH MyaMMOjrap 6y jm 6  
B k i y c  Kapa6 MHKnnira ca 6 a 6  6y jia a n .IIIy  M acaaaJiapaaH  fmpu ijiaHjiapapo y 3ap o 

up oa aftpHM iyuiyHMajrapiiHHr naftao GyjiHiimaHp.
^/koh I le n a p n  y3HHHHr M aRO Jiacnaa xo3H prn  33m oh (JiannHin phbo>k- 

■h.i i i i i i i i  KHLUHHHHr K o p a  x o H a r a  KH pm iiH  S n Jia H  c o jiH in r a p a a H .y  lo p ra H H a a  

M firn i.ra  T y K iiam aaH  B a  (})aKaT c b c t h h  eKKanH M H aflarH H a yHH K y p a a n . By s e a  

H » | n i(ia jia p  K a r o p n ;ja  x a r o j i a p  6y jm u iH H H  K y p c a T a a n .M a n a  m y  ra a c p H o a jia p  

■ »  ii aa M aw iyM  o n p  rap rH S jiH  k o h v h  n a n a o  S y ji a a n  JleK H H  H ano re x n o jio r H J ia a

■  fioniK a'ia 6 y jia a n .< J)a K a T rH H a  T aH jia6,V H H  T yiu yiiH O  Ba a n n i n a  e u .ia i im C , a y H e  

i m i  'in o jiH M Jiap n  OH pra.'iH K;ia a c y a a  xaM K a rra  sm rH jiH K Jiap ra  o jih S  K e jia a n . 

tHh la .m raH  M a c a n a  K O M n iorcp  opK ajiH  p e jK an au iT H p H jiaaH , x a p  x h ji  B a p n a in ;[ a p n  

w m t i ia a H .  6 y J i a * a K  M o a e a  a c a j i a a n ,  ( J io iia a  B a  3 a p a p n  xaM  x n c o 6 jia H a a n ,  k ch h h  
D n tii "  (HH (Jio fiaacH  K a p a jir a n  a M a jm e r r a  K ,yajiaH H jiaaH , 3H r KH3HFH Hm T y ra ra w .

C m iiatapHH 6a3acH  a c o c jia H a a n . M h c o ji  ko cm h k  paKeTa eHrHjr Ba irccHKKa 
(Iiimjih 6 vjihuth KepaK 6yJiraH , 6 y  s e a  TepMOiuiacTHK MaTepH&ruiapra c a 6 a 6 Lin 

■m mi, y f ia a r n  T e ijia jijiap ra  3T>™ 6ap 6ep H iir . K o cM o ca a  TyrM a y 3H jica  y  M yajuiaK

Cm i lo p a a n , m y  c a 6 a 6 j i n  T a 6 n a m a  M a B w y a  K yniH K aH  y p y rjrap H H H  K y m jia p , 

linn a en H u iH iu H ra  M o c jia 6  “ jie n y H K a ” er iH u iaaH raH  M aT epnajiH H  KaiutJ) s r a j i r a H ,  

•M i h i K o cM o ca a  B a  y f t a a  4>0 ftaaJiaH H jiM 0 K a a .

I laH O T exfloaorna pHBOHcjiaHHiiiH (JiyHaaMeHTan Hiiuiap p o jm  omraHHHH B a

tn  nano H iiuiaS MHKapHiir 6yJiMacjiHrHHH H cSoTJiaraH . B y  e p a a  h jim hh  TaacpH6a 
Mui/IHCJIHK H m jiapn 6HJiaH KyiUH.iaaH. HaHO n m jia 6  HHKapnm s e a  h jim hh  
H tp iif ia a a H  a>KpaTH6 6yjiM aRaH  Ba x o x jiaM acaaH  tOKopH h jim hh Ha3apHii 

l^ i.i i a ia  c t h 6  KOJiHHaan. IH y  BaKTHHHr y3H aa “ h h ih  x o sH p m  33m oh <Jm3hk 
■ Ik i iK o r jia p  cjiai^aiTHHa HaHocTpyKTypa tc x h o jio th h c h  n a iia o  6yjiraH H aaH  k c jih 6  
H p tii  ih.”

I l ly  c a 6 a 6 jiH  H aH 0Tex,H 0Ji0rH H  x a K n a a  r a n n p H Jira H a a  yHH TexHo<j)aH 

l ^ i i i i .  ta  m y  t o m o h h  3 T > ra 6 o p ra  o jiH H a a n , jieKHH Ha3apHH SHJiHMJiapHH 

fcunpM aiiaH H jiH K aM ajiH eTH  a a p a 'A 'a c u ra  TymHmHHH 6 H Jia n p M a fia n . H jim h h  B a  

t lm iiil l  i jia H jia p a a rH  h jim  m rr e r p a u H Jic H a a  (j>aH Jiapapo y s a p o  6 o r jia H H m a a  x a p  

t » i  IIV n a jiH m aarH  M y T a x a ccn c jia p H H  m y  M a c a n a a a  KaTHamyBHHH e n n m a a  

P M in ii ie p  M o aen jiam T H p H m  a x a M H in n r a  3 r a  x a p  x h ji  (JiH K pjiam  B a
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y 3r a p T iip H m jia p  o p K aJiH  TaKjiHcj) ST H jiraH  HaH0 0 b 6 e K T jia p  pat m i I

iiia K .'in  o jiH naflH  B a  n a n c n cx H O Jio rH H  ; i e o  TaK/mcj) s T H jia a n . J I c k ih i  m im p

M atJiyM K H , 6 y  K y n  M ap Ta K O M nioTep y 'jra p x H p H .'ira n  ...................................t||

M o jie jr  C H tfiaT n jia  6 y J ia u n , y 3 « r a  x o c  K O M m o T ep jiam T n p H Jira ii :>k i npn ii>i{ i

K o M n io T e p  m c m c jih  H a 3 a p n n  n a n o o fn .e K T .ia p  (H a H o o iim ...............  (

y c y j i  o n .a a n  T a x p n Q a  yTi<a3n ; i a a n .  B y  "p e a . 'i  T a * p n 6 a a a n "  h  i iiiii m l(

Kypnuira caSaSnu 6yJiaan. ByHaan HMMHTannoH Mouejuiain kom...... #
3K cn pn M eH T Jiap H H  rpa(j)H K in a K Jiiia  “ M a T e p n a ju ia m ” r a  c a o a f i 'iu  i. < hi 

x a p  x h ji  (j)aH ojTH M Jiapn y n y H  T y m y H a p n n  in a K Jira  K e jia .au , y m i i r im  ■ 

H a 3 a p n n  T e K U jn p n iu  B a  rn n o T e T n K  TaK jrn< j)jiap  x,aM K n p raH  6 y jia ;u i

H aH 0 T e\H 0 Ji0 rn aH H H r 3t h k  B a  c o q n a ji  T a i.cu p H  -ry n jia M iu ia  i m #
B a  S h o j i o f h h  tJjaH Jiapn  o p a c n a a r n  c y H t n n  T y cn u n ap H H  6 y 3 n m  m\ ........1 * 1

cJwKp laKjinc)) 3THjiMoivia. Tajia6ajiapua aHHK Ghojiofhh. khmi im 
TymyHHajrapnjiaH TauiKapn 6 v  c^aHjiapHH y3apo 6oFjiaHHinjiapnnii i.n 
KepaK, nyHKH yjiapcn3 HaH0Tex.H0Ji0rH» pHBoxjiannmn MyMKnn imim

B y  xo jraT / ia  jih t h  Tex,H 0Ji0rH 5U iapH H H r s t h k  B a  h h cth m h iih  * h 

pnBO>KjTaH r’UH xaM  K y u m jiH u in  K epaK  B a  y  M a r n c - p  S h j ih m ih .i • ni«#> 

K ep aK . JTeKHH HaHocJiaH H aH 0Tex,H 0Ji0rH 5i 6 n jia H  6 o F jia m  x ,o j ia i hi t ■ 

X o 3 n p r n  K y iiu a  H a n o T ex H o u o rn H  TOMOHHuan Ta6H H n x,o;iMt .ri,i|niii 

T eK u in p H m  HKKHHHHjian c a n o a T jia  cy ffbH H  K y ji jia m  naTH>KacH;ui- w .i‘ > v '« 0

Ta6uHH o G te K T  ae 6  K a p am ra  Ba khuih kv.ih 6HJiaH KHJTHHran n r i i .......
“ T a6nH H  cy H tH H ”  CHCTeMa K a p a m r a  6 o f jih k iih p .

HaHOTH3M 6 n p  TOMOHnan T a 6 n a T  x o f lH c a c n . o jiu h h  T a fm a i i • ■ • 

C y n cy H a a H , ueKHH 6 o u JK a  TOMOHaaH yHH cy H tH H  x o c h ji k h jih iii ii  i • i>*i  

a B B a n  M a T e p n a ji a c o c j i a p n  B a  cyin>HM M a x c y jiO T jia p  ep / ia\ in ;u i Kt p n m - 

HVHajiTHpHuiHMH3 K ep aK . B y  6 h jih m  a c o c u j i a  u iap o H T  B a  M a x c v n m  i  

T a jia G u a p  k h p h t h u i  K ep aK . KyH .ua y jiap H H  T a fie p jia iu  uiapoH TH  lu  m

a M a jir a  o u iH p H iu  K ep aK . M a H a  m y  B aC T u a c v h i .h h  y T K a3H JiaeT n m  .........e j

JiapHH TaSHHH x a p a e H  a e 6  K a S y ji  k h jih u i K epaK . IT jiacTH K  B a  .. ....................|mm

u iyH flaKH , cym>HH T ax p H Sa jiap H H  Ta6HHH KOHyHJiap acocH u a  h j i m i i Ii i h 
Ha3apHaJiapHH  a co c jiau i KepaK 6 y jiM 0 K «a . M yx aH flH C  3 ca  6 y jiap ;ian  i|.< H
HiujiaHMaHH, KHuiHJiap TauaGHHH KOHjjHpHuira, aMajira ................
KH JiaaH . HaH O TexHO JiorH K T ax p n G a jiap  6np  BaKTHHHr y3H jja h an <>> m n  
pe/Kajiau iTH pH iim a KyjuiaHHUM OKua.

C T A H O B J IE H H E  E H O O P rA H H H E C K O H  X H M H H  B  y S E I  M U  t
3. THJinfiaeB

Mucmumym OuoopaaitunecKou xumuu um. OKddeMUKa A.C.CadbiKim,i ill 
TauiKewn 100125 np. Mup3o yjiyz6ei<a, 83

E H O o p raH H w ecK aa x h m h h  H M eeT r jiy 6 o K H e  HCTopH M cckm  m

HCTOKOM M05KH0 CHHTaTb TO BpeM H, KOFfla XHMHHeCKHe H 6H 0J10I ..............." I

H anajiH  CBoe cG jiH x e n iie , K o rjia  n,n% nofloep>KaHHH n ^ o u ecco ii *  ii im 
h o c t h  H a n a ji n p H B jie K a T b ca  a p c e H a ji  x h m h h c c k o h  HayKH, h to  y * r  iM 

n p o c jie x H B a e T ca  Ha npH M epe pasBHTHH anTHHHOH h cpeflH eBeKo iii’li m* 
K p a e y ro jib H b iM  KaMHeM b ee  (J'opM HpoBaHHH, 6 e3yc jioBH o , h i i j i ih ' ih  m(
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H I KUH XHMHH CO BCeM e g  MOlUHbIM TeopeTH H ecKH M  H 3 KCIiep H M e  HT&'I b H blM

......... a  3aTeM  h  oTiioM K O BaiiH c o t  H ee x h m h h  n p n p o A H b ix  co eu H iien H H  h

nilllXHMHH. CTaBIUHX npapOaH TejlH M H  COBpeMeHHOH 6HOOpraHHHeCKOH XHMHH.

SapO'AVlCHHC H pa3BHTHe B  Y36eKHCTaHe XHMHH npH pOflH bIX COe;(HHCHHH. 
Hit ii o p raH H M ecKO H  x h m h h  b  uejioM t c c h o  CBH3aHO c rpyaaMH OTenecTBenHbix 
M im hkob.

AKaOe.MUKu A.C.CaduKoe u C.IO.fOHycoe
K 0JIbl6eJIbK >  XHMHKOR-IlpHpO/lHHKOB B y36eKHCTaHe HBHJ1CH XHMHHeCKHH 

A «K y jib T eT  CpeuHeajHaicKoro F o c y a a p c T B e i iH o r o  Y n H B c p c H T e ia  (C A FY ; HbiHe 

I I V V 3  hm . M n p 3 0  Y jiV T O C K a), o p raH H 30B aH H o ro  b 1920 roav, BbinycKHHKH 

n u o p o r o  c r a jiH  H 3BecTH bi H e TOJibKO y H ac b CTpaH e, h o  h  3ap y 6e> K 0M . H M e iia

ii II H y K ep B anH K a, F.B. JIa3ypbeBCKoro, A.C. CaabiKOBa, C.KD. KDHvcoBa h  ap. 
t«|Mi>IIIO BOIUJIH B HCTOpHK) 6HOOpraHHHeCKOH XHMHH OJiai'O/iapH MHOrOJieTHHM 

M )i;|()TBOpHbIM  HayHHbIM H3bICK3HHHM, 33JIO>KHBlUHM OCHOBy H3BCCTHOH Ha BeCb 

Mltp IIIKOJIbI no XHMHH paCTH TejIbH bIX B em eC T B .

H a n a jio  pa3BHTHH 6 h o x h m h h  b Y 36eK H C T aH e npHxoxiHTCH Ha K o n e u  1 9 5 0 - x  

Iiiiiiih  n p o n u io r o  c t o j i c t h h  h  e e  3 n a w e n n e  b cTaHOBjieHHH 6H 0 0 p ra H H 4 e cK 0 H  

ftMMMH 3aionoM aeTCH  b y cra iio B .'ieH H H  c o c T a B a  h  cTpoeH H H  m h o th x  6 c j ik o b ,  

ti /ICIIOflOB, HyKJieHHOBbIX KHCJIOT, I'OpMOHOB, BHTaMHHOB, JIHIIHflOB, (JlCpMeHTOB. 

P lm im aiaJibH H K O M  3 t h x  H ccjieaoB aH H H  n o  6 h o x h m h h  b Y 36eK H C T aH e h b jih c tc h  

m .X  I 'y p a K y jio B a  ( 1 9 1 6 - 2 0 0 5 ) .

Bee 3 HanpaBjieHHH - opranHHecKan xhmhh, xhmhh npnpoflHbix coeflHiieHHH 
| (iiioxhmhh HMeioT cjiaBHoe npouijioe b Haiueft crrpaHe. HMeHa yncHbix, 
■m iiC ciiihx cjiaBy iiameH HayKe, HMeioT MHpoByio H3BecTHOCTb h orpoMHWH 
■inpH TeT b HayHHOM coooLuecTBe. Ccto/ihh Bee BbimeHa3BaHHbie OTpacjiH 
MlilllllH pa3BHB3IOTCH B HOBbIX yCJIOBHHX, B33HM0060r3III3HCb aOCTH>KeHHHMH 
||n i upyra, ho npn stom  coxpaHHH cboio cneqH(j)HKy.

CjIOHCHO flejIO 06CT0HT C OCBeUieHHeM HH<})OpMaiIHH, CBH33HHOH c 
f t  iiiii meM onpeaejieHH.ro HaynHoro HanpaBjieHHH b  oTaejibnon CTpaHe, 

hiuibKy oho opraHHHecKH BaneTeHo b  o6menji3HeTapHyio KapTHHy, h ee 
ItolixOJIHMO paCCM3TpHB3Tb He TOJibKO C n03HIJHH J1HHHOCTHOTO BKJI3^a, HO H C 
*i*'l•• II 3peHHH IIOJIHTHMeCKHX, HCTOpHKO-KyjIbTypHbIX, npHpOaHO-KJIHMETHHeCKHX 
I  Mii(itajibH0-3K0H0MHHecKHx oco6eHHocTeii SToro rocyaapcTBa.
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I le p B b iM  HayHHbiM no ap a iacaeH H C M  b  CCCP, b  H am a..... . i m i
(.(duoopzamMCCKCiH xumuh» cx aa a  M OKcjjaKyjibTeicKusi ;iai >|.......|>m
0praHH30B3HHHaH aKaflCMHKOM A.H. BcjI03epCKHM B 1965 l u U ,  t
T a u iK e H T a , noayH H BiiiH M  B b ic m e e  6 H oaorH H eeKoe u 6 p :i  ............... (,

C p cfliie a 3 H a T C K o ro  I 'o cy a a p cT B e H H o ro  yH H Bepcn  rc i a )( \ I V ). 
H aU H O H ajibH bifi y m iB e p cH T e T  y 3 6 e K H C T a iia  h m . M n p 3 0  Y i iy i  (Wkn i

i l p n  3  TOM nOHHTUH « 6  U 0 OpiUnUH eCKtl’A XUMUHD II Mll|i( 

cym ecTB O B aiio . B n e p B b ie  c jio b o  bioorganic iio h b h jio c i. ii ii.i m hhim 
CTaTi>H b 1 9 6 6  r . ,  h o  b coneTaHHH He c  chemistry, a c  met7 i,m ,>•„ /I 
riy6;iHKanHeH. H aiB an n e KOTopoH B K aion aao  c a o B o c o n c ia m n i 
chemistry, HBHjracb e r a  t  mi M .M . IlleM H K H n a h  A.C. X o x jio n a  ii l ' i i , / i 

Bioorganic Chemistry h Progress in Bioorganic Chemistry Ha'ia m n i 
1971  r. )K y p H a a  «EH 00praH H H ecKa}i x h m h h » , H3aaiomHHesi c  h ’ • 
3TOH OOJiaCTH TpeTbHM B MHpe.

B b ic T p o e  pa3BH TH e o p raH H H ecK o ii x h m h h  h  S h o x i im i ih  h 

Y36eKHCTaHe 6 b ia o  oco3HaHo l u h p o k h m h  HaynHbiMH Kp yraM ii "
AKa^eM H H  HayK. Y m h ii. iiu w  HK^touiHHCH H ayn nw H  3a,'ie:i h i i . i ....... *
cn o co 6 H b ix  B e c ra  H ccaeaona im si b  o6aacTH  x h m h h  np np o a iua  , m 
no fljiH erca  Heo6xoaHMOCTb pa3BepTbiBaH H )) H c c a e a o n a n ii i i

y n a c T B y io u iH x  b  >KH3HeHHbix n p o u e ccax  h  co3aaHH« a j ia  s t o h  m m  .........
n a v H H o ro  noflpa3flejreHHH b  CHCTeMe A K aacM H H  HayK  Y 36eK H C T am

B  1973 roay BbixoaHT IlocTaHOBaeHHe r o c y a a p c T B e m io i o  m ,m iii 
CoBeie M h h h c t p o b  CCCP no nayKe h TexHHKe o t  13 Mapra 1971 m i« M)
K IT  h  C o B e T a  M h h h c t p o b  Y 3 C C P  o t  04 Mas 1973 JST“ 185 i i l i p ........
Y3CCP o t  2 5  M as 1 9 7 3  r  JVa3 « 0  co3aaHHH O T a e a a  BHOopranH-iei i.,,n
AH  Y3CCP». 3 t o  crano TpeTbHM b CCCP HayHHbiM noapaiac u ........ ,
HHeM ufnioopzaitmecKOH xum uhd. F lep B biM  6 b ia a  o p ia H H io n a ii i i .i  i> I 

n p n  M r y  M e>K(j)aKyabTeTCKasi aaG op aT op H H  6H 00p raH H H ecK 0H  x h m h h , ii ,. 

THXOOKeaHCKHH HHCTHTyTa 6HOOpraHHHeCKOH XHMHH ' ll

06pa30BaHHbiH b 1972 roay. O iaca BnoopranH H ecKO H  xhm hh A l l  '  h

6 b ia  c o 3 a a H  H a 6 a 3 e  j iao o p aT o p im  x h m h h  xiionH aT H H K a .. .................. >i

TeabCKoro HHciHTyra Xhmhh h TexHoaorun xa0nK0B0fl qeaaiojioii.i d i l l  
MHHHCTepCTBa XHMHHeCKOH npOMblUiaeHHOCTH CCCP H npo6jlCMII"ll 
TopHH Xhmhh npHpoaHbix coeaHHeHHH Tau iry.

B  a e Jio  opraHH3auHH  h  co3aaHHK Oraeaa G oabu io ft BK aaa  mu', m 
A caaH O BH H  A caaH O B , A m h i i/k o h  H cM aH aoBH H  H c M a n a c B , BHTaann I "  
Jleo H T b eB , A S a y B a a n  AG ayeaM aTO BH H  A o a y s a x a G o B , IU a B K a i M i 
C a a n x o B , CaH>Kap X a f ia a p o B H H  H a c n p o B  h  a p .

H a c T o s m e e  co6iueiiHe m afleT C H  n o n b iT K o fi a B T o p a  Hum,.........
co 6cT B eH H biH  B 3 r a a a  H a C T a n o B .ie n n e  b Y 36eK H C TaH e T aK oii niii,„n  
M o a o a o n , h o  K opnaM H  y x o a a i r " H  b ra y 6 H H y  b c k o b  O TpacaH  n ay K ii m n 

n a  rp a H H ije  n ep e ce n eH H H  x h m h h c c k h x  h  o n o ao rH H ecK H X  3HaHHii, i,a i n 

HHH ecKan x h m h h . B o a e i o  c y a tG b i  a  b  c n a y  C B o eii n p o c tieccH o iia jn .n  ii ■

hocth aBTopy nocnacTaHBHaocb SbiTb b  ryme co6mthh, a TaKwe flom ....
3H aTb mhothx aioaeft, TaK nan H u an e  npHHacTHbix k pa3BHTHio m i .........

HanpaBaeHHH. 3a copoKaaeTHHH onwT pa6oTbi b  MHCTHTyTe finoopi iimi
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urn HMeHH aK aaeM H K a A.C. C aflb iK O B a A KaneM H H  HayK P ecriy 6 jiH K H  

. Mn'KHCTaH, a  T aio K e 3 a  i io m th  n o jiV BeK O B yK ) H ayH H yio ueaTeubH O C Tb b o S j i a c r a  

.m m iiii v OHOJion-iH. aB T o p  e o 6 p a ji  M HoroH HCJieH H bie c n e ; ie n n ;i ,  H M eiom H e 

|» |o |)H K O -ap X H BH yiO  UCHHOCTb. BKJIKWafl yH H K ajIbH bie flOKVMeHTbl, KHHTH, 
)tiorpa(j)H H , <}>GTorpa<})HH, K 0T0pi>ie 6 y o y x  H cti0 jib 3 0 B a H b i n p n  h s jiw k c h h h  

imoro flO K jiaaa .

UpHHHHOH H3JTO>KeHHa flaHHOrO C0 0 6 lHeHHH HBH/IOCb He TOJibKO MceJiaHwe 

|8<i(iiuHTb n y T b , npoHUCHHi.iH 6 n 0 0 p ra H H H ecK 0 H  XHMHeft b n a m e ii  CTpaH e, h o  

■III mc h  or/iai'b /lani, y B a x e n H a  h f u a r o u a p n o c T i ,  TeM  j i k w i m ,  *h>h r jiy d o K n e  

'iiii.ie H 3bicKaHH a. 6 jiecT S)iU H e o p ra H H 3 a io p c K H e  c n o c o 6 H o e T H  h orpoMHbifi 
ttl I.IIDIHHeCKHH TanaH T  n03BOJIH JIH  3a KOpOTKHH CpOK BblBeCTH 3T y  OTpaCJIb 

■niiMH b a B a n r a p o  oTeM ecTB eH H oii HayKH , t t o ju 'o t o b m t l  M H oroHHCJieHHbix 

Blii iic/iOBaTejieH KaK BH yTp n cT p aH bi, TaK w 3 a p y 6 e * 0 M , K O T o p u e oepe>KH o 

»| i i i i i h t  h  nepeflaiOT nepeH H Tbie HayMHbie TpaHHUHH y a ce  c b o h m  VMeiiHKaM, K  

H M i.lJ lC H H IO , M 11(1 H i X H3 HHX V/KC HeT Cpe^H  HaC, HO XOHCTCH BepH Tb, L1T0 

|»ini)KeHHoe h m h  6 . 'ia r o p o ;u io e  a e j io  oyaeT > k h tb  e m e  uo.irne ro f lb i.
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M U N D A RA JA  - OTJIAB.ri EH UK
NN

10

11

12

13

Familiva ismi.

A .B . y.M apoB

M aqola nomlanislii

A .B .Y M ap o B

A .P atig u l,
W .G .P in g ,
N .B .B e g m a to v ,
O .G .A b d u llaev
N .B . B eg m ato v ., 
A . Y ili.,
O .G . A b d u llaev ., 
H .A . A isa

H.X. M upxaM HTOBa., 
C.3. HypMOHOB., 
O.H. PyiHMypaaoB., 
M.3. i i i i i .iv .i .ia c B
C.3. HypMaHOB., 
M .H . M a B jio m iii., 
0 3 .  3HHay.naeB.,
A .K . llap M an o B

M .A .C aifaeB ,
3 ,M .IIly K yp oB ,
3 . OcMaiiOB, 
y .H .3 a fiH )T a iiH 0 B ., 

A.K.KapnMOB

r io ji i iM e p H M e  H aH O C T p yK T y p H Lie  komiki iih i.uih. 
MaTepHajlLI C MCTajlJlHHeCKHMH hmih..........  • III
HayHHtie ochobm ynpoHHemiii iiojiiimi ........1

________ KQMno3HunoHHMX MaTepiia.'H m
Some aspects o f  the use o f  gum obtain, it i> ill « 

bush Elaeagnus angustica

Antioxidant polyphenolic constituents Hi. II.nt* 
o f  A pocynum  lancifolium  o f  Xinjimi1

AueTHJieH 6npiiKMajiap aco cim arn  m ull ■ nun m

AueTHJieH SupiiKManap aco cn a a  6 hojhu hi I • <1 
M oaaanap cHHTe3H

Xymgyft xhjuih Moaaajiap khmcchiiii Vi.......... .

,t.I> . K a a n p o B a ..
H .II. MyKappaMOB., 
C.«I>. A piinoBa_______

X .M . IllaxiiaoH TO B, 
H .K . X iia b ip o B a
M .A. M aM acojuicBa., 
C.E. HaBpyjOB., 
IH .n . FocfiypoB.,
H.P. XauuiMOBa

/(.111. IUaKapoBa., 
H .K . BeniM K yjiO B a., 
V .M .M iipaaeB_______
M.A. K yp6aH0Ba., 
H .II. HcM anjioB., 
y.M. M np3aee

14

15

y .M . M n p3aeB., 
A .II. HcaeB.,

Afiay/iJiaeB

A.A H fipaniM O R.. 
M. ASaypaxMOHOBa
y.T. KapiiMOB., 
r.M . JvcMaHQBa

Ajucajionabi pacTeHHsi C onvolvulus suhlm ..... .

rio.-iHinonpeHOHju.i pacTcm-ifi y i Ockiii i .in .

JIa:iepHHiir y.TbTpo6Hna(}mia cneicipn im i hi 
HypaaHTHpniiiHHHr rifta H H nfm aaf H (hii i 

OKcmjioBHH (JiepMeHTaapra TetcH pniiii V|" mi

EHOHaH0KOMUO3HT (JlHOpOHH-KpCMHC H Ml.......
peirrreH cT pyioypa aHanmnapu

HHHUHaTopti nepcyjibiJiaTa Kamiu i
TpiOTaHOJiaMHHOM JUJU conojiHMepa ...........

aKpHJIOBOft KHCJlOTbl C CHJIHKa I IM n
CneicrpocKonHHecKHfi M eToa m y u - i n u  

K0Mn:ieKC00Qpa30BaHiin conojiHMcpim
BHHHanHppoanaoHa H KfTTOHOBoro ................... . i I I

d-noHaMH MeTaaaoB
TH66Hft 6yiOMaapHH khmc- hH TapKHfm 

_____________ CHHitijiam MyaMMoaapn
Ajncajionabi pacTeHHH poaa Climampii 11



NN F a m i l i y a  is m i. M a q o l a  n o n ila n is h i b e t

16 X .A .PacyjioBa, 
H .M . BoGaKv.ioB, 
H.5K. A fiav .xiaeB

AjiKcLTOHabi Haplophyllum Ramosissim um  Vved 
CrpoeHHe paMaMHaima

2 9

17 X .A . P acy .io B a EyxannH H3 Ha;neMiiofl MacTii Haplophyllum 
Pedicellatum

3 0

IK A .U I. CaiiaoB,
A .B. lOcynoB,
3 .3 .  ypvHGoeBa,
A . XvaofiG epm ieBa, 
M . A jih m o b ,
B .ll . B iihoi pa.toBa

Cl1HTe3 npOCTBlX H30XHHOJIHHOB 31

14 A .B . Y u su p o v ,
D .B. T u xtay ev ,
7..E. U rin b oy ev a ,
A. X u d ay b erd iy ev a , 
M .A lim o va,
V .l . V in og rad o v a

Izoxinolin xosilalarining sintezi 32

20 A .M . K arim o v ,
N. A b d u razak o v a , 
Sh. R asulova
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