


I10. BAJIYKOHWC, W.0. MYPALOB

OCHOBDbI
IKOJ10I' MU

Towm |

OBLLUAA KOOI A

KHura |

JonyLieHo MVUHCTEPCTBOM BbICLLEFO U CPEAHEr0
creLmanbHoOro 06pasoBaHNs Y36eKUCcTaHa B KauecTBe y4eGHOro
rnoco6ust A1 CTYAEHTOB HEGMOMOTMYECKOT0 MPOGMIIS

TawkeHT — «MexHaT» — 2001



YK 577.4:582
BBK 20.)73
B15

B noco6um paccmaTprBatoTCs BONPOChI 06LLEl 9KOIOrMM B CBSA3U C MHXEHEPHBIMU
npo6/iemMam 0XpaHbl OKPYXKatoLLel cpebl. JlaH CUHTE3 COBPEMEHHbIX KOHLEMLWiA 3Kos10-
VW, OTHOCALLMXCS K Broctepe 1 GUOXMMUYECKIM LiMK/aM, MPUPOAHBLIM SKOCUCTEMAM,
C006LLECTBaM 1 NonynsuusM. [leTasbHO PacCMOTPEHbI OCHOBHbIE KOMMOHEHTbI 3KOCHC-
TEM —Cpe/ja 1 0praHn3Mbl. BosbLLIOE BHAMaHWE YAeNeHo BOnpocam (yHKLIMOHUPOBaHWS
3KOCMCTEM, WX 3BOJHOLMM, & TaKKe GUOTUYECKVIM OTHOLLIEHNSIM.

Moco6vie NpeHa3HAYeHO AN1st CTYAEHTOB (haKy/bTETOB HEGUOIOMMUECKOr0 Npodns,
HO MOXET GbITb UCMO/b30BAHO TAKKE LUMPOKUM KPYTroM CreLyaniiCTOB, 3aHAMAIOLLIXCS
MpoGiemMamu 3KOIOrMKM 1 0XpaHbl NPUPOABI.

PeueH3eHTbl: [OKTOP TEXHUYECKUX HAYK, NPOJEeccop 3KONOrmum Y KpauH-
CKOW MHXXeHepHO-neaarornyeckoi akagemmn C.d. ANEK-
CEEHKO, goktop 6rnonormyecknx Hayk, npodeccop, 3as.
Kadegpoli «3KONOrMM W oxpaHbl NpupoAabl» Camly
3.M. N33ATYNNTAEB, goKTop hMnococKmMx HaykK, npo-
(heccop, 3aB. Kahepoi TalWKeHTCKOro hapMaL,eBTUYeCcKo-
rovuctutyta b.I'. aNAMY XAMEAOB, kaHguaat reoso-
ro-MuUHepanornyecknx Hayk, AoLeHT Kadeapbl «9K0N0rmu
N BOAHbIX pecypcos» TUMMMCX X.N. BAINEB, kaHgun-
fat reorpaMyecknx Hayk, JOLEHT Kaeapbl «3IKO-
norun» HY ¥36. X.T. TYPCYHOB.

n 1903040000-15
B M359 (04)-2000

ISBN 5-8244-1425-4 © W3patensctBo «MexHaTt», 2001 r.

6e3 06bsBN. 2001



B npouecce pedopMnpoBaHnsa Bbic-
LUEA LUKOMbl HaM HYXXHO YKPEn/siThb ee
CBS3N C By3aMu ApYyrux rocyAapcTs.
Heob6xoaumMo HanaguTb MpuUBNeYeHne
npenogasateneli 13 3apy6exXHbIX CTPaH,
HEe OrpaHM4MBasicb CBOMMM CUSIaMM.

NCNAM KAPUMOB

MPEANCNOBUE

Mo mepe pa3BMTMSA YENOBEYECKOr0 00LLECTBA M YCKOPEHUS TeMMOB
Hay4HO-TEXHUYECKOr0o MPOrpecca BO3AeiCTBME YenoBeka Ha OKpyXKato-
WY Ccpeay CTaHOBMTCS BCe 60/iee OLLYTUMbIM, COM3MEPUMbIM C Aeii-
CTBMEM NPUPOAHbIX (HaKTOpPOB. Bo MHOrmMx cnydvasix 3TO BO3f4eNCTBUE
NPMBOAUT K OTpULLATENbHbIM pe3y/ibTaTaM, HeobpaTUMbIM N3MEHEHUAM
B NpUpoje, BOSHNKHOBEHUID HOBbIX MyTei MepemelleHns 1 npeBpaile-
HUS 3HEPrUM W BELLeCTBa, 3arps3HeHuUt0 aTmocdepbl, ruagpoctepsl U
MOYBEHHOrO MOKPOBA, PaspyLUEHWIO MPUPOLHLIX KOMMOHEHTOB, MCTO-
WEHWIO MPUPOSHbLIX PECYPCOB.

VHAgycTpuanbHbIA MPOrpecc, HampaBieHHbIA Ha co3fjaHue matepu-
aflbHbIX 6n1ar U MOBbILIEHWE KOMGOPTHOCTM XXW3HWU 4esioBeKa, Conpo-
BOXJAAETCA TaKUMU SIBJIEHUSIMW KaK. MOBbIEHNe 3ab0/1eBaeMOCTYU JTH0-
e N XMBOTHbIX, CHMXXEHWNE YPOXKANHOCTM CENbCKOXO3AACTBEHHbLIX
KYNbTYp MU MPOAYKTUBHOCTU >XWBOTHOBOACTBA, MCYE3HOBEHUHD OTAENb-
HbIX BUAOB (hayHbl W (nopbl.

3TN ABNEHUS HEU3BEXHbI, TaK KaKk HU OAHO NPOU3BOLCTBO He MO-
XKET BbINYCKaTb TO/IbKO HYXHY Npoaykuuio. Bcerga 6ymyT OTXOAbl.
PasymeeTcs, 3TU OTXOfAbl MOXHO MPEBPaTUTb B LOMO/HUTENbHYH HYX-
HYI0 MPOAYKLMIO, HO NPU 3TOM ONSATb MOABATCA OTXOAbl, XOT U MHOTO
pofa, U T.4. n T.N. Ewe XyXe ¢ 3HeproHoCUTeNsIMU: 0TpaboTaHHbIA nacT
yris y)XKe HMKOrga He BOCCTaHOBMTCA, OTKayaHHas U3 CKBaXXUHbl HE(Thb
HW 3aBTpa, HWU NoCne3aBTpa He 06pas3yeT B HeApax HOBOFO CKOMJEHUS.

Mo3TOMY Mbl JO/IKHbI CMUPUTLCA C NPUCKOPOHBLIM (DaKTOM, YTO ft0-
6as NesATeNbHOCTL Ye/I0BEKA HapyLUIaeT paBHOBECKE B MPUPOAE U OCOO6EHHO
OTpuMUaTenbHO BANUSET Ha pecypcbl 3emau. MNpekpalyeHne BCAKON gesTenb-
HOCTW HEBO3MOXHO, OfHaKO, Halla 3ajaya COCTOMT B TOM, YTOObI nocnes-
CTBUS 3TOWN AeATENbHOCTM OblIM MeHee Mary6HbIMW 415 NPUPOALI.

3TOT XXe BbIBOJ, BbITEKAET U M3 TOr0 0OCTOATENILCTBA, YTO YE0BEK
CYLLECTBO He TOMbKO 06LLEeCTBEHHOE, HO K cyry6o 6uonorunyeckoe. He-
B3Mpas Ha TO, B KaKMX OOGLLECTBEHHbIX YCMOBUSX XWBET YENOBEK, ero
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[eATeNIbHOCTb He [0/HKHA NMPOTUBOPEUYUTH 3aKOHam npupogbl, nbo npo-
TUBOPEYMTb UM, 3TO BbICTyNaTb MPOTWB CaMOro cebs, Kak 4yacTu 3TOW
npupogbl. AHTPOMOLEHTPU3M, BbIP@XKEHHbIA B agopmM3max TUna «4esno-
BEK — nobegnTenb NpMpoabl» HAcTO/NbKO e 6ecnosie3eH BO B3aMMOOT-
HOLLEHMAX YenoBeKa C OKPYXatolllei cpefoil, CKOMb W reoUeHTPU3M
ApvicToTens Ans NpaBWAbHOIO MOHUMAaHMA CTPoeHUs COJNHEYHOR cuc-
TeMbl U NAAHWPOBAHUA KOCMWUYECKUX MOSIETOB.

PasymeeTcs, 3KONOIMMYEeCcKne MPUOPUTETLI HE AOMXKHbI abCoNTU3M-
poBaThbCs. KpalHocTW Bcerfa BpeAHbl, MO3TOMY CYLLECTBYHOLLEE B HaLIK
[OHWN OBWKEHME «3efEHbIX» He [JO/MKHO MnpeBpawiaTbCs B ABMKeHME (ha-
HaTMKOB, MO0 3KOMOrUS — 3TO HaykKa, a He penurusa. B pasymHoit skono-
UTUKe Ha NepBblil NNaH LO/HKHA BblABUraTbCA 0c06as counanbHas 3Ha-
YMMOCTb IKONIOrMYECKUX 6n1ar Kak o6ecrneynBatoLL X MaKCMMabHYO Npo-
[LO/MKUTENBHOCTb M MOSTHOLEHHOCTb XXWU3HM YeNoBeKa U MUHUMa/bHYI0
ero 3aboneeaeMocTb. OAHaKO MPU3bIBbl K HEMeLNEHHOMY MNpekpaLlye-
HMKO XO3ANCTBEHHOIO M MHOTO BO3AEWCTBMSA Ha OKPY>XXaloLyH Hac cpe-
[y TOX[ECTBEHHbl NPU3biBaM MpPeKpaLLeHNss 3KOHOMWUYECKOro pasBu-
TUS NS JOCTMXKEHWUA 3TuX 6nar. HO ana paumoHanbHOl 3KOMOAUTUKK
HY)XXHbl KPYMHbIE KanuTanoB/0XeHUs, N03TOMY «CBOpayuBaHuMe» 3KO-
HOMWKMN MOXET MPUBECTU ele K 60/blieMYy OOHULAHWUIO 3HAYUTESb-
HOI YacTu 4YenoBevecTBa.

C apyroli CTOpPOHbI, Mbl ONXHbI MOMHUTL NpefocTeperatoLme cosa
BblJatOLLErocs Hallero cooteyecTBeHHUKa B./. BepHafckoro, KOTopsbiii
B camoM Hauvane 20-x rogos XX Beka nucan «Mbl NOAXOAMM K BeSINKO-
MYy MOBOPOTY B >XW3HW YesI0oBeYeCTBa, C KOTOPbIM He MOryT CpaBHUTbCA
BCE MM paHblUe nepexuTble. Hefaneko 10 Bpemsa, KOrga 4enoBek nony-
YUT B CBOM PYKM aTOMHYIO 3HEpPruto, Takol UCTOYHWUK CWUAbl, KOTOPbIW
[lacT eMy BO3MOXHOCTb CTPOUTb CBOKO XXWU3Hb, KakK OH 3axo4eT. 3TO MO-
XET CMyuYnThCA B GAVDKaMLLMe rofbl, MOXET Cy4MTbCa Yepe3 CTo/eTue.
Ho fiCHO, 4TO 3TO AO/MKHO BbITb. CyMeeT NM YenoBeK BOCMOAb30BATHCA
3TOI cuoW, HanNpaBWTb ee Ha A06PO, a He Ha caMOyHUYTOXeHne? [opoc
NN OH [0 YMEHUSA UCNOJIb30BaTh 3Ty CUY, KOTOPYIO HEU3OEXHO JOMKHA
JaTb eMy Hayka?».

OTBeTbl Ha MOCTaBNeHHbIE BOMPOCHI NOKa HeoAHa3HauyHbl. Beab 6biu
Xupocuma n Haracaku, atonn BuknHu n CeMmnanaTMHCKWIA NOMUTOH.
Bbin, ecTb 1 ewe gonro 6yaet YepHobbinb.

Ho Bce e XxoueTca BepuTb B nobegy fobpa Hag 310M W BCien 3a
noatoM Mwuxannom JIbBOBbIM BOCK/NKHYTb:

Mepen cmepTenbHow 6e3gHON —
Nyywero 13 sawmt

BbicTaBUM NOBCEMECTHO

Pasyma BeuHblit LLnT!*

*«[MpaBga», 10asrycra 1985T.



ABTOpbI HafelTCH, 4YTO JaHHas KHUra Oyfer MX NMYHbIM BKNagom
(XoTb 1 HebonblWMM) B co3faHuve BeuHoro LWuta Pasyma.

OnTumalnbHble YCNOBUA CYLLECTBOBAHUA U XU3HeLEATENIbHOCTU ue
NnoBeKa MOryT ObITb CO34aHbl TO/IbKO NPU 3HAHWW 3aKOHOMEPHOCTEW,
YyNpaBAoLWMX CUCTEMaMN «OpraHn3Mbl — cpefa», «0bLLeCTBO — YeNloBeK
—npupoga». IMeHHO 3TV 3aKOHOMEPHOCTHW U3YyYaeT 3KON0rMyeckas Hayka.

BmecTe ¢ TeM 3KOJIOrMS OTHOCUTCA K 4ucly OGUONOrMYEcKUX Auc-
UUNAUH. B TO e BpeMs HayYHO-TEXHUYECKYI MONUTUKY, OCOBEHHO B
pasnYHbIX 061acTAX MPOMbILIMEHHOCTHN, OCYLLECTBAAT WHXXEHEPHO-
TeXHMYeckne paboTHWMKKW, HE UMelowme CheunanbHOon 61oNornYecKoi
NnoAroToBkn. CKasaHHOe OTHOCUTCSH TakXKe K CTyfeHTaM U TeXHUYECKUX
N TEXHONOrMYECKUX CneLmanbHOCTe BY30B.

MoaTomy Npu HanucaHWK faHHOro y4ebHOro nocobus aBTopbl CTpe-
MUUCb [aTb YUTATENII0O MUHUMYM HEOOXO4MMbIX GUONOrMYECKUX 3Ha-
HWA, a KOHKPEeTHble MPO6aeMbl 3KONOTUUN YBA3bIBATb C UHXXEHEPHLIMY
MeponpuATUAMM OXpaHbl OKPYXXaloLleid cpegbl.

C [Opyroil CTOpOHblI, COBPEMEHHAasA 3KOM0rMa TeCHelwum obpasom
nepensieTaeTcs He TONbKO C BOMPOCAMMW TEXHUKU W TEXHONOTUU, HO U
NOAUTUKW, SKOHOMUKM, AYXOBHOCTU, NpaBa, MeAULMHbI, 3CTETUKN 1 pasa
ApYyrvux gucumnianH. Mo mepe BO3MOXHOCTU, aBTOPbI NOMbITaNUCL OCBe-
TUTb XOTA 6bl Hanbosee CyLECTBEHHbIE CBA3M.

MepByto KHUTY «OCHOB 3KONOTMU» aBTOPbl Ha3Banu «OOlLleli 3KO0-
norven». E€ oTnmumem oT Apyrmx paboT nogo6HOro poja sBnsercsa To,
4TO, HECMOTPSA Ha MPMOPMTET 6UONOrMKN B JaHHON HayKe, B Heil ycune-
Hbl T€ 4acTu, KOTOpble fiKlia C YNCTO 6UONOTrMYECKUM 06pasoBaHUeEM
nn6o nnoxo 3HatoT, NMbo mninaraloT gpopmanbHo. CKasaHHOe OTHOCMTCA
npeXxze BCEro K «CTbIKOBbIM» C 3KO/OTMeR pasgenam reonormum, 6uore-
OXUMUN, UHPOPMATUKN, TEPMOLUHAMUKNA U HEKOTOPbIX APYTUX Hayk.

ABTOpbl YUUTbIBA/IM U TO 06CTOATENLCTBO, UTO PO/b «CTbIKOBbIX»
pasfenos U AUCLUMIUH UMEET TeHAeHUMI0 Bo3pacTaHus. He mnckniove-
HO, 4YTO yXXe B Bamkaiilume rofbl OyayT 3a710XKeHbl OCHOBbI TaKMX Hayu-
HbIX HanpaBNeHN KaK «TepMOAUHAMMKA 3KONOrMYECKUX CUCTEM», «UH-
thopmaTtuka 6uoctepbl» 1 ap. B cBA3M C 3TUM B JAaHHOI KHUTe cheum-
anbHbIA nofgpasgen NOCBALLEH BONPOCaM 3HEPTeTUKM U TEPMOAUHAMUKN
XU3HU, ewe 6onbllee 3HaYeHMe aBTOpbl NPUAAKT UH(opMaTuKe. [ei-
CTBMTENbHO, ecn B MPOLEcce pasBUTUSA 4YeNoBevyecTBa IHEProBOOpPY-
YXEHHOCTb MHAMBMAYYMA BO3pPOCNa B AeCATKM U COTHU pa3, TO uHopma -
LMOHHasA 0b6ecneyeHHOCTb XW3HU YBeNMUYMBAeTCA HecpaBHUMO 6onee
BbiICOKUMM Temnamu. H.®.Peiimepc (1990) ykasbiBaeT, 4YTO OA4WH NULb
mMaTeMaTM4YecKWUin pacyeT MapameTpoB 6uoctepbl TpebyeT Ge3mMepHO
60NbLIEr0o BPpEMEHW, KOTOPOE MNpeBblllaeT BECh MEPUOS CyLLeCTBOBAHUA
Halein nnaHeTbl Kak TBep4oro tena. B yacTHOCTW, NOTEHLMaNbHO BO3-
MOXHOe pasHoo6pasve NpUpofbl OLEHWUBAETCH yMCaMu C MOPSAKOM
oT 109 a0 10100 npu noka He OCYLLEeCTBNEHHOM 6bicTpoAeicTBun BM
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1010 onepauunii B ceKyHay M paboTe HeBepoATHOro umcna (101 Takmx
MallWH MPOLeCC BbIYMCEHUS OLHOMOMEHTHOM 3ajaynm BapuaHTa M3
109pasHocTeit 3aiimeT 1030c nnm 3102 net, uto noytn B 102pas gonblue
CYLLECTBOBaHMWS XWU3HW Ha 3emse.

TeM He MeHee, yXXe CerofHs BO3MOXHOCTW WUH(OPMALUOHHOrO no-
3HaHMS MPUPOJbI YESTOBEKOM HaxoAsaTcsA Ha rpaHu aHTacTuku. Tak, Jl.
Dxapodd (1990) ykasbiBaeT, YTO KOCMMYECKUIA Kopabnb «Bosmkep-2»
cobpan 0 HenTyHe 60onblle CBEAEHWIA, YeM BbINO M3BECTHO 06 3TOI Mna-
HeTe ¢ 1846 roga, korga eé o6GHapyXun HemeLKuiA acTpoHom WoraHH
lanne. K ToMy BpeMeHM, Koraa 22-BaTTHbI curHan «Bosmpkepa» A0CTU-
ran 3em/u, €ro cuia cocTaB/isiia BCEro 04HY ABaLaTUMUANNAPAHYO YacTb
MOLLHOCTMN, HEOOXOANMOW AN paboThbl 3MEKTPOHHbLIX HaPY4HbIX YacoB.

ABTOpPbI KHUTW HarnagHo NpeAcTaBnsioT cebe yrposy, BbITEKAOLLYHO
M3 HeraTMBHbIX MOCNeACTBMIA BO3L4ENCTBUA YeNOBeKa Ha mpupogy. Tem
He MeHee, OHN He OTHOCAT cebs K uncay anapMucTOB, T.e. MpeAcTaBuTe-
neil Te4YeHWs B 3KOMOTUK, aKLEHTUPYIOLWKUX BHUMAaHUE Ha KaTacTpogu-
YECKOM XapaKTepe 3TOro BO3eiCTBMSA, HeXBaTKe MPUPOAHbLIX PECcypcoB
NS fanbHEenWero pasBMTuUS YefoBeyecTBa M HeO6XO0AMMOCTU MPUHATUSA
HEMEe/IEHHbIX PELUNTE/IbHLIX Mep A5 ONTUMU3ALUM CUCTEMbI «NPUPO-
fa-o6uectBo». Kak n nob6as KpalHOCTb, HaM B O4MHAKOBOI Mepe npe-
TUT W 3KONOTMYECKUIA NECCUMU3M, U 3KONOTNYECKUIA ONTUMU3M, 0COOGEHHO
onacHblii B OLleHKe BO3AeiCTBUS rnobanbHOl BOMHbLI HA CPeay XXW3HU
(paccMOTpeHMU0 3TOr0 BOMpOCa MOCBAWEH MOCAeAHUIA pa3fen KHUIn).

BONbLIMHCTBO HaceseHWs B- LeIOM MO3UTUBHO BOCMPUHUMAET UAEN
3KONOTUW, O YEM CBUAETENbCTBYIOT MHOFOUUC/IEHHbIE COLMOMOrMYECKMe
onpocbl. OAHAKO 3TO BOCNPMATHAE 3a4acTy) HOCUT NPUMMUTUBHBIA Xapak-
Tep. B cpefe pyKoBOAALMX, OCOOEHHO XO3SIMCTBEHHBIX, PYKOBOAUTENEN U
MOHbIHE NPOSABNAETCS IKONOTMUECKNIA BOMIOHTapn3M.OH 3aK/04aeTcs B CTPEM-
NEeHWUM X039MCTBOBaTL 63 yueTa 3KOMOTMYECKUX OrpaHnyeHnid, NpeacTaBnsto-
WMX coboli «3anpeT» (naHAWapTHO-6MONOrMYecKnii NN HU3NKO-XUMK-
YeCKWiA), CBA3aHHbIA C MPOMCXOAALMM UM NpeanonaraeMbiM Hebnaromn-
PUSTHBIM BO3LEACTBMEM XO3SIICTBEHHOIO MEPOMPUATUS Ha CPeay XKU3HK
NN TEXHOMIOTMYECKME MPOLECChl B CMEXHbIX 0TPacnsax Xo3ancTs (Hambo-
Nee BaXXHbIM 3KOJIOTUYECKUM OFpPaHUYeHNEM SIBMISIETCS CYLLECTBOBaHUE TaK
Ha3blBaeMOro TennoBoro Gapbepa). DKOMOTUYECKWIA BOMOHTapU3M BfeveT
3a coboli cTpemsieHne K 3KCTEHCU(UKALUKN CyLeCTBYHOLWUX METOLOB M
TEXHOMOMNA X03AACTBOBAHUS U OTpMLaHWE HeobXOLMMOCTU €ro WH-
TEeHCU(MKaALMM Ha HOBbLIX HayYHO-TEXHUYECKMX OCHOBax. CneAcTBMEM MO-
[06GHOr0 pofa «BOMEBOrO» MOAX0AA ABNSETCSA «3KOMOrMUECKUIA BymepaHr» —
oTpuuaTenbHOe BO3AeCTBME (haKTOPOB Cpefbl Ha XO035ICTBEHHbIE Mepon-
PUSTUA 1 XKU3Hb YenoBeka (3p03ns MOYB, CHUKEHME COfEPXKaHMA rymyca B
noysax, Bo3pacTaHve 3a60/1eBaEMOCTU HaceneHns u T.m.).

BbilwensnoxeHHoe TpebyeT YCUNEHWS 3KOMOTMYECKOr0 BOCMMT aHums,
MpexAe BCEro, MHXeHepHO-TEXHUYECKMX KafpoB, a TakXke BCEro Hacene-
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MHA C Lenbl BbIpabOTKU COLMaNbHO-NCUXON0rMUYECKUX YCTaHOHOK U
aKTUBHOM TpaXAaHCKOl Mo3uuuu, GEPEXKHOr0 OTHOLUEHUS K NPUpoA-
HbIM U couManbHbIM 61araM — NPUPOLHbLIM pecypcam, YCI0BUAM Cpefbl,
3KOCMCTEMAM, NONYAUMAM W ApYrUM 06bEKTaM, M3yyaeMbIM 3KOJOMM
YECKON HayKoi. JKoNormyeckoe BOCMUTAHWME HEMOCPeLCTBEHHO CBfida-
HO C 3KONOrMYecknM OBYYEHWEM W 3KONOMMYECKOi nponaraHioi.

Kak 3kofnoruyeckoe BocnuTaHue, TakK U 3KOMOruyeckoe obyueHue
Hanpas/ieHbl Ha BbIPabOTKY 3KOMOrMYECKOro peannsma, T. e. NpasubLHOrO,
Hay4YHOro MOHMMAaHUA XapakTepa 3KO/IOrMYecKMx BO3AEWCTBMIA Ha XO-
39CTBEHHYIO [eATe/IbHOCTb U XU3Hb YenoBeka. MCXO4HbIMU 3KONOTru-
YeCKMMW NOCLIIKAMU A5 KaXA0r0 PeaMCTUYECKN MbICMALLErO YesoBe-
Ka cnyxat npefAcTaB/ieHnsl, 0 HEOOXOAMMOCTU OrpaHWUYeHHOro BO3fel-
CTBMSA Ha npupojy, orpaHMyeHHoro eé npeobpas3oBaHua B pe3ysbTaTe
X035CTBOBAHUSA, COXPaHEeHUs 3KOM0rMYecKoro paBHOBECUS U NPUPOSA-
HOro pasHoob6pasusi, MakCMManbHOro npucnocob6neHns (agantauunn)
4e/I0BEYECKOro X03AMCTBa U BCEro yKnafa XM3HM 00LLecTBa K YCI0BUAM
NPUPOAHOIA Ccpefpbl.

B 3akntoyeHne aBTOpbI XOTENN Bbl OTMETUTH, YTO Npesnaraemoe yyeb-
Hoe nocobue COCTaB/IEHO C YYETOM MEXAYHapOAHbIX CTaHAAPTHbLIX MPOo-
rpaMm no 3KOMOrMW W CTPaTernm oxpaHbl OKpPYXXatollel cpefbl.

Moapasgensl 1.2. «3afayn 3KOMNOrMM B YCNOBUAX HayUYHO-TEXHUYeC-
KOro nporpecca»,, 1.7 «9Kofornyeckue npoueccbl» n 1.8 «3konoruyec-
KMe 3aKOHbI» BbIMOIHEHbI B COAPYXKECTBE C YYEHbIMU Y KPaUHCKOW MH-
XEeHepHO-Mejarornyeckoli akagemmmn. CoasTopom nogpasgena 1.2 asns-
etca J1.A. WWtaHbKO, coaBTOpamu nogpasgenos 1.7 n 1.8. — M.I". JleBepToB
n B.I'. PomaHeHKo.

Mogpasgensl 1.5. «CoobwectBo 1 nonynauus», 3.3. «3KoNornyeckas
ponb NPOLECcCOB ropoobpasoBaHUNA» BbIMOAHEHbI B COTPYAHUYECTBE C
yYyeHbIMU HaBOMICKOro ropHO-MeTannypruyeckoro KombuHata m 06-
NacTHOTO Hay4HO-NPOW3BOACTBEHHONO LEHTPa CEe/bCKOro XO03SIMCTBa.
CoasTtopoMm nogpasgena 1.5 asngetca LW.M. Py3nes, coaBTopom nogpas-
fena 3.3. — O.H. Manbrud. MarncTtpaHTt TallKeHTCKOro rocynapcTBeH-
HOro 3KOHOMUYeckoro yHusepcuteta @.LL. Mypanos ABnseTca coaBTo-
pom nogpasgena 2.2.

ABTOpbI BblpaXkatoT CcepfeyHyto 6narofapHocTb HaBouiickomy rop-
HO-MeTannypru4yeckoMy KomoOuHaTty 3a CMNOHCOPCKYH NOAAEPXKY, pe-
LleH3eHTamM U Kofneram no paboTe 3a LEHHbIE COBETbl U OKa3aHHYHO
NMOMOLLb MPWU HanUcaHWU MNocobus.

OTY KHUTY — WUTOr CBOEro 25-neTHero Hay4yHoro cOTpyAHWYecTBa
aBTopbl nocesAwarT 10-neTmio HesaBUCUMMOCTM Y36eKucTaHa.



Pasgen |

IKOJIOIMA: MPEAMET, SAOAYUN,
OCHOBHBbIE NMOHATNA U 3AKOHbI

Hanbonee obwumm n onpefensoWwUMy MNOHATUAMKU B 3KOJIOTUK
ABNSAKOTCA, KPOMe MOHATUA CamMOro npeameTa, TEPMUHbI «OPraHu3mbl» 1
«cpenar.

Moa TEPMUHOM «OPraHU3Mbl» MOHUMAETCS COBOKYMHOCTb 06bEK-
TOB, 06M1aJaloLLMX NPU3HAKAMM XN3HN. TakK Kak npobaema rpaHn Mexay
XUBbIM U HEXMBbIM, a TaKXKe NMPOUCXOXAEHUS XUBOTO U3 HEXMBOTO A0
CMX MOp He paspelleHa HayKol, TEPMUH «OpraHn3mbl» (CUHOHUM: «KMW-
BOE BELLECTBO») MMEET pPas3/IMyHOe TO/IKOBaHWe — 6BMONOrMyeckoe, 3KO0-
NOrUYecKoe, TEPMOLMHAMUYECKOE U T.M.

C 3KONOrmyecknx no3vmumii (M 0 reoXMMUYECKMX TOXKE) T/TaBHOM
0COOEHHOCTbIO OpraHM3MoB (XKMBOrO BeLLecTBa) ABASETCA MX CNOCO6-
HOCTb MponyckaTb Yepe3 Ce6si aTOMbl XUMUYECKUX 3/1EMEHTOB 3€MHOA
KOpbI, rMapocgepsbl 1 aTMOctepy, OCYLLECTBAATL UX COPTUPOBKY B MPO-
Llecce Xn3HedeATe/IbHOCTU M BO3BpallaTb OKpPY>KaloLlel cpefe Bce pa-
Hee B3ATOE B KOHLE XM3HEHHOIO LUKA.

OpraHusmbl He MOTYT CYLLECTBOBaTb BHE KOHKPETHOW cpefbl. OfHaKo
He Mobas cpefa NPUrogHa AN UX XKU3HEAEATeIbHOCTH, OPraHW3Mbl CyLle-
CTBYHOT TOJIbKO B [JOCTaTOMHO KauyeCcTBEHHOW cpefe. Mpu 3ToM Mog Kaue-
CTBOM OKpy>KaroLLeid cpefbl MOHUMAETC CTeMeHb COOTBETCTBUA MPUPOS-
HbIX YC/OBWIA NOTPEBHOCTAM YenoBeKa MW APYTUX XKMBbIX OPraHW3MOB.

MepBooYepenHO 3adayeil 3KONOrMK ABNSeTCA obecneyeHune 4eno-
BeKa, a TakXXe HemnocpeiCTBEHHO M KOCBEHHO CBfi3aHHbIX C HUM opra-
HW3MOB A0OCTAaTOYHO BbICOKMM KayecTBOM OKpYXXaloLei cpedbl nau, no
KpaiHelii mepe, HeaoMylleHNe CYLECTBEHHOIO ero CHUXeHUS.

Korga mMbl FOBOPMM «[0CTaTOYHO BbICOKOE KauyeCTBO», 3TO O3HAYaeT,
4TO cpefja AO/MDKHA CMOCO6CTBOBATb YCTONUMBOMY (DYHKLMOHUPOBAHUIO



NPUPOAHO CNOXUBLUEACA MM npeobpas3oBaHHOl Ye/OBEKOM 3KOM0rU-
YECKOI CUCTEMBI, a TaKXXe He co3faBaTb MPeAMOChIIOK 414 Aerpajaumm
No6LIX OpraHU3MoB U NONyNAUNIA (B NepByto ovepelb, YeOBEYECKON ©
YXVU3HEHHO C HUM CBSA3aHHbIX).

KpnTepusmu KavecTBa cpefbl ABAAIOTCA: BbiCOKaA 6Guonormyeckas
NPOAYKTUBHOCTbL BUAOB, OMTMMa/ibHOE COOTHOLUEHWE BWUAOB B 6Momac-
ce u ap. (CtagHuukuii, PoanoHos, 1988).

Cam Xe TepMWH «cpefa» B 3KOMOTMM MOHUMAETCA KakK COBOKYM-
HOCTb MPUPOAHBLIX MAN NPe0bpa3oBaHHbIX TeNl U ABMEHUNA, HaXO4ALLIMNX-
€S B NPAMbIX UN KOCBEHHbIX OTHOLIEHMAX C opraHusMamu. lMoHATue
«cpefa» MMeeT MHOr0O CUHOHMMOB MPOU3BOAHbLIX OT 3TOrO C/I0Ba, KOTO-
pble 6yayT pacCMOTPEHbI HUXE.

B paHHOM pasfgene paccMaTpvBalOTCA U ApPYrne BaXKHble MOHATUSA
61onorny 1 3KONOrnn: 3KONOrnYeckas cuctema, 6MoreoLeHos, nonynsa-
UMA, aKonormyeckas Huwa, abuoTmyeckme n 6UoTUYECKUE (aKTOpbI
n T.0.

1.1. 3AKONOIrnA KAK HAYKA, EE MNMOAPA3AE/IbI
N CBA3N

TepMUH «3KONMOTUA» W €ro onpeaeneHne Bnepsble Obiv BBeLEHbI B
1866 r. Hemeukum 6Guonorom IpHcToM ekkenem (1834— 1919). Mog
3KOonorved OH NOHMMan B3aMMOCBA3b OpraHM3moB W cpefbl (Haeckel,
1866). Kak oTmevaeT M.M. KanuHuH (1996), caMbiM OpuUrMHanbHbIM B
UCTOPUM ,TEPMUHA ABASETCS TO, YTO NO3Ke 3. [ekKenb OTKasanca oT
BBEJEHHOr0 UM Ha3BaHWA HOBOI HayKW, 3aMEHUB ero «3KOHOMUeR npu-
BOAbI» U «OMOHOMMER», a B TEPMUHOMOTAM HECMOTPS Ha 3TO BCE PaBHO
3aKpenuaca nepBOHaYasbHbI BapnaHT Ha3BaHWUA HOBOW HayKu- «3KO-
norus.

CnoBo «3konorus» 06pa3oBaHO OT FPEYECKOro «OMKOC»UTO O3Ha-
YaeT «[OM», «KU/WLLE», MO3TOMY B HEKOTOPbIX paboTax MOXHO BCTpe-
TUTb TEPMUH-CUHOHUM «ONKONOTUS»

B 6ykBa/fbHOM CMbIC/e C/TIOBa 3KOJIOTMA — 3TO HayKa 06 opraHusmax
«y ce6a goma». B 6011ee CTPOroM CMbIC/e 3KONOrMst —3TO Hayka 06 0THO-
LLIEHMAX OPraHn3MOB WM FPYNN OPraHM3MOB K OKPYXKaoLLEl MX cpefe un
HayKa 0 B3aUMOOTHOLLIEHUSIX MEXAY XMBbIMW OpraHu3MamMu u cpefoi ux
06uTaHus. Mo HaleMy MHEHWIO, B 3TO onpejeneHne He06X04MMO BKITHO-
UNTb HE TONbKO OTHOLIEHMS WAN B3aMMOOTHOLUEHWS, HO W MOHATUE
COBOKYMHOCTW OpraHuM3MoB U cpefbl (M (hOpMMPOBaHUE 3TOW COBOKYM-
HOCTHN).

CyLlecTBYOT 1 [pyrue TONKOBaHUS 3KONOTMU KakK HaykKu, B TOM
yucne ¢ opmmpoBaHMeM eé 3agad. Hanpumep, no B.A. Pagkesuy (1977)
3KONOrns — 370 HayKa, UccneayroLas 3aKOHOMEPHOCTU XXMN3HeAeATeNbHO-
CTW OopraHusmoB (B NHOObLIX €8 NPOABNEHMAX, HAa BCEX YPOBHAX WHTerpa-
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LWM) B UX ECTECTBEHHON cpefe 06UTaHUA C YY4ETOM W3MEHeHWii, BHOCK-
MbIX B Cpefly fesaTe/IbHOCTbI0 YenoBeka.

OueHb 06pa3HOe onpefeneHne SKONOTUN 1 eé B3aUMOCBA3N C ApYTu-
MW gucumnamHamm gaHo B kHure M. bepTtokca n O. Pagga (1980). OHu
CCblnakoTcs Ha paboTy A. Jleononbaa (1966), KOTOPLIWA, CTPEMSACH AaTb Ha-
rnsgHoe npefcTaBNeHMe O PasIMYHbIX cepax LeATeNbHOCTU 4Ye/loBeka,
CpaBHWUA 3eMJ/I0 C PEKOI, He MMEKLLeil HX Hayana, HU KoHua («Round
River» ). B cBoto o4epefpb, HazBaHue A. Jleonosnbg No3avMCcTBOBaN U3 Ha-
POLHOro npeAaHuns, cornacHo KOTOpoMy ApoBocek Monb baHbAH cnyyaii-
HO 06HapyXXuU/ Ha CeBepe amMepUKaHCKOro LWTaTa BUCKOHCUH peky, KOTO-
pas He MMena HU UCTOKA, HU YCTbA.

NTak, 3emns — 310 Round River, N0 KOTOPOI Mbl N/IbIBEM Ha NaoTax
n3 6peseH. M3yueHne npuumH 06pasoBaHWs, NPeLOTBPALLEHNSA U TNK-
BUAALMUN 3aTOPOB Mbl Ha3blBaeM 3KOHOMMWKOW, 3anOMWHaHWE W N3yye-
HUe CcTapblX MaplpyToB — WCTOPUER, BbIGOP HOBLIX MapLpyToOB —
ynpaBneHWeM rocyfapCTBEHHbIMW Aefnamu, a pacCy>XAeHWUs 0 BO3MOX-
HbIX PEYHbIX MOpPOrax U CTPEMHUHaX — MOMIMTUKOWA. WM3yueHue nous,
(hnopbl U hayHbl BAOMb pycna Pekn — 3To 61onorus, a nsyveHme ux
NPOMCXOXAEHNSA U Pa3BUTUA BO BPEMEHW — re0orMa 1 3BOJIIOLUS;
npakTU4eckoe UCNONb30BaHWe NoyB, Gaopbl U thayHbl — CebCKOe XO-
39/ACTBO M MPOMBbILLIEHHOCTb.

JKONorns — Hayka 0 CaMOil peke C ABVMXXYLLMMWUCA NO Heil nnoTa-
MW, T.e. Y4eHMe 0 6BMOTUYeCKOW HaBuraumm. MoaTomy oxpaHy OKpyxato-
LWwel cpedbl MOXHO paccMaTpMBaTh Kak npeanpuHUMaeMble Hamu Mepbl,
4TOObl PEKE HEe MPUYMHANCA HEenmonpaBMMbIA Bpes,.

Ecnn ncxogutb U3 onpegeneHns 3Koa0rum, To OHa paccmatpusaet
3eM/l0 KaK JOM, B KOTOPOM Mbl XXMBEM. YTO Mbl Xenaem A/ CBOEro
aoma? Bo-nepBbiX, UTOObI OH OblN HAAEXHbLIM, He pa3pyLunacsa, 4tobsl
ero CTeHbl M KpbIlla cnacaam Hac OT BCAKOro poja Hemorogel. Bo-BTo-
PbIX, B AOME JO/KEH ObITb YIOT, OH JO/MKEH 06eCneynTb XOPOLINA 0TAbIX
nocne caMoil mamaTbiBatloLWeil paboTbl. A elle 4TO? A elle KaXAbld 13
Hac cTapaeTcs CBOM AOM Y/AyYlWWTb, a He Npespawatb B MPOXOAHON
[BOp WX CKNaf cTapbs.

Ecnu npuHAaTL napannienb, 4TOo 3eMns — 3TO TaKOW XXe AOM Kak W
Balu 0co6HAK, fava uav KBapTMpa B MHOTO3TaXKKE, TO K&XXA0MY CTaHOBUT-
CSl MOHATHEE He TO/IbKO CMbIC/IOBOE 3HAYeHMe TEPMUHA «3KONOTrnsa», HO
M OCHOBHble 3aJa4yn 3TOW HayKw.

3konorusa — 6uonorndeckas gucumnauta. Mpexzae Bcero, noTomy,
4YTO B CUCTEME «OpraHu3Mbl-cpefa» OnpefenstoLleli KOMNOHEHTON SB-
NAKOTCA OpraHM3Mbl Kak Hanbonee cnoXHas cOCTaBasoLWas cucTeMbl. B
TO Xe BpPemsi UMEHHO 3Ta KOMMOHeHTa B OnpefesieHHOM CMbIc/ie SiBNS-
eTcsa Hambonee «cnaboli», 3aBUCUMOI OT cpefbl. 118 opraHM3MOB BaXKHa
«Morofa» cpefibl, B TO BPEMS KaK «y NMPUPOAbl HET NAOX0M NOrofbl». Tem
He MeHee, yXyALeHne cpedbl 06UTaHua, 6yayum 6e3pasnnyHbIM 4nsa cpe-
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Abl, 6ymMepaHroMm 6beT no opraHmuamam. Cpega He BOCMPUHMMAET CHOCIO
YXYALWEHWA, YXYLEeHe BOCNPUHMMAETCS TONIbKO opraHmamamu. meH-
HO MO3TOMY 3KONOrusa 6asmpyetca Ha TakKuUx OGMONOrMYecKMX Aucuun-
NMHaxX Kak Qu3nonorus, reHeTuka, 6uogusnka, 3BoNOLUNOHHAA 61010~
s v gp. Y aTux AUCUMNANH No3aMMCTBOBaHbl MHOTMe METOAbl uccne-
[lOBaHWI 1 YacTb NOHATUIAHO-TEPMMHOMOTMYECKOTO annapaTa 3KO0rnu.

C Opyroi cTOpOHbl, TO, YTO Mbl MOHMMaeM NOA KOMMOHEHTOW «Cpe-
[a», ABNSETCA 0OBLEKTOM W3YYEeHUs Feonornn, reoxXMuMun, rmaponorunm,
reorpagpmm n gpyrmx Hayk o 3emne. CnefoBaTesibHO, 3KOMOMMKO MOXHO
paccmaTpvBaTb KaK HayKy, BO3HUKLIYH Ha CTbiKe 6MOM0rMM N Hayk o
3emne.

OpfHako npakTM4Yyeckue 3afadynm 3KOMOTMU U OXpaHbl NPUPOAbI
pewarTcs MNPEeMMYLLECTBEHHO WMHXXEHEPHBIMU U XUMWUKO-TEXHONOTMYec-
KuMn metofgamm (06paboTKa OTXOA0B, OUUCTKA BbITOBbIX Y MPOMbILLIEHHbIX
CTOKOB, MCNO/Mb30BaHWE HETPagMLMOHHbLIX UCTOYHMKOB 3HEPrum u ap.).
[Mo3TOMY 3KO/IOTUA TECHEMLMM 06pa3oM CBSi3aHa C TEXHUYECKMMMU W Tex-
HONOTUYECKUMW AUCLUNANHAMMU.

B Lenom 3Konorunwo cnegyeT paccmaTpuBaTb KakK CUHTETMYECKYHO Ha-
YKy, 60/1€e NN MEHee TEeCHO CBA3aHHYIO He TOJIbKO C MepPeYnC/eHHbIMN
BbILLE, HO U CO MHOTUMMW APYTMMU AUCLUMNANHAMWU (3KOHOMWUKOM, Agep-
HOW (hM3NKOIi, MaTeMaTUKON, Aemorpaduein n T.4.).

OCHOBHbIe B3aMMOCBSA3M 3KOMOTMU C APYTMMU HayKamu cxemaTu-
Yyecku nokasaHbl Ha puc. 1.1.

VcTopna akonormm Kak HayKu HacUMTblBaeT HEMHOIMM 60/ee COTHU
NleT. 3ro, 04HaKo, He 03HAYaET, YTO OHa BO3HMKNA Ha NYCTOM MecTe. PoXxaeHue
3Konormm 6bIN0 onpegeneHo MpefblagywmMM pasBUTMEM HAy4HON MbIC/N.

Pvc 1.1 B3aMmocBA3b 3KON0rK € ApYrMU HayKamu
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Hanpumep, B pabote B.B. CTtaHUMHCKOro (1933) ykasbiBaeTcsi, YTO ele B
1851 r. pycckuii Hatypanmct K.@. Pyfbe yKka3biBan Ha HE0OOX0AMMOCTb U3y-
4YeHWs OpraHU3MOoB BO B3aUMHOM Pa3BUTUW, OpraH13aLmm n o6pase XXunsHu
B OnpefeneHHbIX ycnosusx. Mosxe atv ngen passusan KA. CesepLos
(1855).

Jaxe nocne pabor 3. FekKend 3KONOrns pasBmBanacb [0BOJIbLHO
Mefa/IeHHO. TOoNbKO B Havane XX-ro Beka nosiBunacb CBOAHasi paboTta no
3Konorum XxmnBoTHbix {Adams, 1913).

3a py6exxoMm CyLLeCTBEHHbIN TONYOK Pa3BUTUIO 3KONOrMK fana QpyH-
fjaMeHTanbHasa pabota Y. dntoHa (Elton, 1927), a B 6biBluem CCCP —
nccnegosanmsa O.H. Kawkaposa (1933).

B HacToslLee BpeMs akonorus — 6ypHO pa3BuBatolLasca Hayka. U,
Kak nobas gpyras Hayka, OHa He TONbKO BNUTLIBAET B CeOA MAEN CMEX-
HbIX AUCLUMINH, HO WU cama npeTepnesaeT gudepeHUnaLnio.

OcCHOBHble NOApa3fefieHNs 3KOJIOrMU 0XapakTepu3oBaHbl HUXKe, a
MX B3aUMOCBA3W MpefcTaBfieHbl Ha puc. 1.2.

O6LLas 3KONOrMs — Hayka 0 3aKOHOMEPHOCTAX B3anMOCBS3ei 1 B3au-
MOJEeNCTBMM OPraHU3MOB M MX COO6LLECTB CO cpedoil obuTaHuna (Omym,
1968; faxo, 1975; Puknedc, 1979 un gp.).

O6Lwas aKonorus, B CBOK OYepefdb, NOApa3fensieTcs Ha ayTIKo/o-
TAI0 U CUH3KOMOMMIO. AYT3KOIOTUS UCCnefyeT OTHOLEHUS 1 B3aUMOAeN-
CTBMSA CO CPeAoli 0cobm Kakoro-nm6o BMAa, €ro nonyasunm u BCero

Puc. 1.2. «/[lepeBo» 3KOMOrMYECKUX ANCLUMNH
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BMA, MO3TOMY ee elle Ha3blBaKT 3KONMOTMeil ocobeil. ITOT TepMuH (a
HECKO/IbKO NO3Xe M TEPMWUH «CUH3KoMorusa») 6bin BeegeH K. LlpeTe-
pom (Schroter, Kirehner, 1896).

CvH3KO0MOrna u3yyaeT B3aMMOCBA3M pPa3HbIX COBMECTHO 06MTalo-
WKUX OpraHM3MoB ApYr C APYroM U C YCNOBUAMU abuoTUYeCcKOW cpefbl.
CuHakonoruto passusan f.H.Kawkapos (1933).

AYT3KONOrUsA U CUHIKONOMUSA TeCHellum obpasom nepenetarTcs
C 3KO/OTWei pacTEeHWA U 3KONOTNEN XKUBOTHbBIX (M 3003KONOTUEN).

OTBeTBNEHNEM NOCNEAHEN ABNAETCA 3KONOrns Yenoseka. OfHaKo 60/b-
WUMHCTBO uUccnefoBaTesield CKIOHHbLI €€ BblfeNATb B CaMOCTOATE/IbHYIO
TaKCOHOMUYECKYHO BeTBb 00LLeil 3Konorum, mb6o BO B3aMMOAENCTBUM
YyenoBeKa U CpeAbl BbICTYMAKT 3aKOHbI COLMUA/IbHOIO, 3KOHOMUYECKOTr0
N NONMIMTMYECKOro xapaktepa. MoaTomy eé elle Ha3biBAKOT COLMaILHON
3KO/OTUeil.

Ha cTbike 3KONOruu 1 NaseoHTONOrMM BO3HUKMNA 3BOIOLMOHHAS 3KO-
norus.

B nocnegHve gecATMNETUS LWMPOKOE pa3BUTUE MOAYyYUIa permoHab-
Has 3KONOMMs, KOTOPYH MOXHO NOAPa3fe/ITb Ha 3KONOr1K ropofoB, 3KO-
NOTUI0 CENbCKOTO XO3AWCTBA W 3KONOTMI0 NPOMBbILLNEHHOCTW. VHOrga atu
nogpasgeneHns 06beAMHAKT B CMeLManbHYl0 3KONOrUK (M Npuknag-
HY10).

OT nocnefHein 0TNOYKOBaNACh UHXKEHepHas 3konorus. Mog sTum Haum-
MeHOBaHWEM NMOHMMAETCA HayYHas AUCLUNANHE, W3ydaloLlas B3auMogeii-
cTBUe o6LliecTBa C MPUPOAHOIA cpefoi B npouecce 06LECTBEHHOTO
npomnssoactea (MeaHos, 1989).

O6BLEKTOM MCCNefOBaHUA B UHXXEHEPHON 3KOMOTMK ABAAKOTCA MNpu-
POAHO-NPOMbILLNEHHblE cucTembl (MMC).

HakoHel, OTMeTUM elle OfHY 3KONOTMYECKY AUCLUNAUHY —
rnobasbHyt0 3KONOrMK. 3Ta HayyHas gucumnamHa usydvaet 6uochepy B
Lle/IOM, T.e. CaMyl KPYMHYK 3KOJIOTMYECKYH) CUCTEMY, OXBaTbIBAILLYH
Becb 3eMHOW wap. Mo MmHeHnto M.W. byabiko (1977), ofHa 13 rNaBHbIX
3aa4y COBPEMEHHON rnobanbHON 3KOMOTMU 3aKN4YaeTCcsl B U3YUYEHUU
aHTPOMOreHHbIX U3MEHEHWI NPUPOAHONA cpeabl, a Takke 060CHOBaHMe
MeTO0B €€ COXpPaHeHUsA U YNYyULIeHUs B MHTepecax YesioBeyvecTsa.

B cTagun CTaHOBMEHUS HAaxXOAATCA TakuWe OTpacAu U HanpaBieHus
KaK KOCMUYEecKas 3KO0TWs, 3KONOMNs KNeT KU, MAKPOOPraHM3MOB 1 ap.

MosBneHne BCe HOBbIX Y HOBbLIX HanpasfeHU B 3KONOrMun, eé aundg-
(hepeHUMaLmsa CBMAETENLCTBYHOT, Ha Hall B3rfs4, 0 OYPHOM pasBUTUM
3TON HayKu.

YT06bl OCMBICANTL CYLUHOCTb M HanpaBfieHWe AafibHeillero passu-
TUA 3KONMOrum, uenecoobpasHo 06paTuTbCs K Teopuu uHDopmaumn, B
KOTOPOI BCAKOE MO3HaHWe paccMaTpuBaeTCs Kak NpoLecc YyCTpaHeHus
HeonpeaeneHHOCTN, U3MePSEMON BEIMYMHOW 3HTPONUU. YCTpaHeHue
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NPUYNHHO-PYHKLNOHANLHON HeonpefeneHHOCTM AaeT MHhopmauuio
0 3aKOHax B3auMMOAeNCTBMA 31eMEHTOB CUCTeM (TaKoBbl B GMONOTUK U
3KOMOTrMM 3aKOH TOMOJSIOTMYECKUX PALOB B HACNEACTBEHHON M3MEHYM-
BOCTW, YCTaHOB/EHHbIN H./. BaBnnoBbiM, 3akoH Koppensiumm XK. KioBbe,
3aKOH MuHMMyma HO. Jinbnxa n gp.). YcTpaHeHWe CTPYKTYPHOU Heo-
npefeneHHOCTU faeT UH(pOPMaLUio O LebiX CMcTeMax 3aKOHOMEepPHOC-
Teil, 00BACHALWMNX TOT UM UHON poj ABNEeHMIA (Tak, Ha OCHOBE Mexa-
HUKWN BMOCNEACTBMM MOSIBUAUCL WM PasBM/NCL OMNTUKA, 3/1EKTpOMarHe-
TU3M, TepMOAUHamMuUKa, ffepHas Pu3nka, Teopuss OTHOCUTENLHOCTU U
pAg APYIrMX Hayk).

Takum o6pa3om, BMNosHe 060CHOBAHHO MOXHO YTBEPXAaTb, YTO B
HacTosiLlee BPeMs 3KOMOrUSA MNepexuBaeT 3Tan YCTpaHeHUs CTPYKTYp-
HOW HeonpeAeneHHOCTU, a B psige CBOMX MOMOAbIX OTpacneii — aTan
YCTPaHEHNS MPUUYUNHHO-PYHKLWOHANLHOW HeonpeaeneHHOCTH.

OpfHaKo, Kak yxe 6bl1l0 N0Ka3aHo Bbille, Mbl HabNO4aeM TakXe WH-
Terpawmio 3Koa0rnM ¢ 4pyrMmmn Haykamu. B npouecce nHTerpawmm akono-
rmsa okasanacb Kak 6bl Ha MepeKkpecTKe eCTeCTBEHHbIX U TeXHUYECKMX
HayK, C OHOM CTOPOHbI, ¥ 06WECTBEHHO-NONUTUYECKUX, C APYroid. Bos-
MOXHO, YTO yXXe B Hefanekom OyfaylleM MMeHHO 3KONOrus CTaHeT Af-
POM CynepHayku, KoTopasi 06beMHMT BCE HAlUW Hay4Hble 3HAHUSA B
eaunHoe uenoe (He B CMbICNe 3HUMKIONEANYECKOrO C60pHMKA, a B CMbIC-
Ne CUCTEMbI 06WWMX 3HAHUNRA).

1.2. 3AOAYN 3KOIOTIMN B YCNOBUNAX HAYYHO-
TEXHWYECKOIO TIPOIPECCA

Bca mctopms 4yenoBeyecTBa CBf3aHA C HaMpsHXKeHHON 6opb6oi 3a
BbIXXMBaHWE, CYLLECTBOBAHME W YNyulleHWe YCNoBuiA XusHu. W Bo Bce
BpPeMeHa X035MCTBeHHasn AeATe/IbHOCTb Nt0f4el BCTynana B Te WU UHble
KOH(IMKTbI C NPUPOLOIA, HaHOCUNA el BONbLUIWIA MY MEHBLLUWIA yLlepo.
OCO06eHHO YCUANIOCH BAUAIHWNE Ye/TOBEKA Ha OKPYXXatOLLYHO CPeay B CBA3M
C yrny6neHvem Hay4yHoO-TEXHWYECKOW peBonouun. OCOBEHHO Ha nep-
BbIX €€ 3Tamax MMesn MeCTO CTUXWUIHbIEe MpoLeccbl NpeobpasoBaHus
NpupoAbl, BeAyliMe K ee ONyCTOLEHUI0, HEKOHTPOMPYEMOEe UCNO/ib-
30BaHMe NPUPOSHbLIX PecypcoB, pe3koe yXyflleHue NMPUPOSHONA cpefpbl
3a cueT cbpoca B Hee HEBMAAHHbLIX paHblUe BPefHbIX U AaXKe rMbebHbIX
A5 opraHu3moB (B TOM 4ucie U ANA Ye/oBeKa) BeLLecTB.

Hay4HO-TeXHMYeCKUiA nNporpecc — sBAeHNe BecbMa CNOXHoe. OHO
OXBaTbIBaeT HO TO/IbKO MPOU3BOACTBEHHYIO [eATENbHOCTb, HO W Apyrue
chepbl XKM3HKU (NOTpebneHne, AyXOBHasA XXWU3Hb, B3aUMOOTHOLLEHUS MEX-
4y NgbMy 1 T.M.), OAHAKO ONpPejenstol MM BCe Xe ABMAETCA MMEHHO
Npon3BOACTBO. ['MNepTpo(hMpoBaHHOE pa3BUTME MPOU3BOACTBA AOCTMUI-
N0 CTO/b BNeyaTnaowmx MacTabos, YTO HayYHO-TEXHUYECKOE 1 3KOJI0-
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rMyccKkoe pasBuTUe 06LLECTBA BOLUIO B MpoTuBopeyne. NTak, C OAHONA
CTOPOHbI, Hay4YHO-TEXHWYECKUIA Nporpecc (MU peBOOLMSA, KaK MHOra
Ha3bIBalOT PE3KUIA ero BCMJIecK), a, C APYroi CTOPOHbI, aHTUNOA nporpecca
— 3KO/IOTUYECKMIA KPU3NC aHTPOMOreHHOr0 MPOUCXOXAEHUS.

Bbixog M3 cuTyauuu, KOTOPYHD MOXHO Ha3BaTb MaToBOM, KOE-KTO
BUAWT B NpPOBEAEHUWM KOMMAEKca pafuKanbHbIX (eCiM He CKasaTb —
[LPaKOHOBCKMX) MEPONpUSTURA, BKNKOYAKOLWUX NpekpalieHue gasbHei-
LLIero pocTa HacefleHUA MAaHeTbl, Pe3KOe CHUKEHME TEMMOB MPOMbILL-
NEHHOr0 NPOM3BOACTBA, NEPEKIOYEHNE MaTepUuabHbIX CPeACcTB Ha 60pboy
C 3arpsi3HeHneM OKpyxatoLlei cpedbl 1 T.N. OfHAaKO peasbHOCTb OCyLLe-
CTB/IEHUA TakKUX MepOnpuATMIA HeBenuKa.

Kak cnpasefnuso ykasbiBaeT M.I". LlaHgana c coasTopamu (1982),
«MPeojosneHne N3LePXKEK HayYHO-TEXHWYECKON PEeBOMOLMM BO3MOXHO
NNWb CPeACTBaMMU Hay4YHO-TeXHMYeCKOro nporpecca» (C. 4). Mo MHeHUIO
3TUX aBTOPOB, pa3pabaTbiBas U UCMOMb3YS KONMYECTBEHHbIE MaTeMaTu-
yeckue MOZENU, MO3BONAKOLWME PACCUNTLIBATL BEPOATHbIE U3MEHEHUA
34,0pOBbS HAaceNeHns B CBS3W C YCMOBUSAMU ero Tpyda M ObiTa, B TOM
yncne COCTOSHMEM OKpYXKaloLlei cpefbl, BO3MOXHO 3abnaroBpemMeHHO
chopmynupoBaTb A48 TOFO WM WMHOFO HACENeHHOro MyHKTa TeXHO/O0-
rMyeckue, TeXHMYeckue, NIaHMPOBOYHbIE, CTPOUTE/IbHLIE, MENNOPATMB-
Hble W gpyrue 3ajayun, pelleHre KOTOpbIX 06ecneynT NpeojoneHne nau
Jaxe npegynpexneHne 3KOMOTMYECKUX U TUTUEHUYECKUX U3LepXKeK
Hay4YHO-TEXHWYECKOro mporpecca.

OfHaKo 1 aHHOe MHEHUE He MOXET CUUTATbCA UCHEePNbIBAOLLMM OTHO-
CUTENbHO 33dad, CTOALMX Mepef 3KONOrMUYECKOn HayKoM.

Ha Haw B3rnag, Hambosee ygayHO KOMMIEKC 3KONOTUYECKMX 3afad
ctopmynuposaH M.C. ITunaposbiM ¢ coaBTopamu (1977). 3TOT KOMMN-
NeKC BK/OYaeT crefytolme YacTHbIe 3afayn: U3yvyeHue 3aKOHOMEepHO-
CTeil opraHu3aumy >XXU3HW, B TOM YMC/e B CBA3M C aHTPOMOrEHHbIM
BO3eNCTBMEM HAa 3KOMOTMYECKUE CUCTEMbI; CO3JaHWe HayUHbIX OCHOB
MCNOMb30BaHUA OMOMOTMYECKUX U HEOUONOTUYECKUX NPUPOAHBLIX pe-
CYpCOB, MPOTHO3MPOBaHUE WM3MEHEHWI MPUPOAbl MOA BAUSAHUEM [Aesi-
TeNIbHOCTW YesI0BEKa; ynpas/ieHne npoLeccamu, NpoTekawoWwWmUmmn B 610-
cpege, C Lenbio COXpaHeHUs M ONTUMMU3aLUKN cpefbl 06UTaHUA YenoBe-
Ka; perynsuus YMcieHHOCTW MONYASLMiA; OrpaHUYeHWe MPUMEHEHNSA
XUMUYECKUX CPeACTB ANa 60pbObl C BPEAHLIMU BUAAMUW; HAAEXHAs UH-
AVKaLWMs 3arpsa3sHeHns MPUPOSHbIX cpef; BOCCTaHOBAEHWE HapyLueH-
HbIX 3KO/IOTMYECKUX CUCTEM; COXPaHeHWe 3TaIOHHbIX Y4acTKOB 6uO-
chepbl; nepexof OT MPOMBICIA K XO35ACTBY.

Mo M.N. byabiko (1977), nepBooyepefHas 3agaya rnobanbHoON sKo-
NOruM — MPOrHO3MpoBaHMEe M3MeHeHU 6uocgepbl B OyayLlem, 4TO
[LOMKHO CAY>XWUTb OCHOBOI ANA pa3paboTKM MeponpuaTUIl Ha 6aunxKali-
lWne rofbl U MepPCrneKkTUBY MO COXPAHEHUIO U YyuYLLEHWO cpedbl 06u-
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TaHUs NOfeN, a TakKe MpefoTBPALLEHUNIO HeXenaTeNbHbIX U3MEHEHWI
6uochepsl.

3agaun 3KONOrMnm NPUMEHUTENbHO K AeATEeNbHOCTM MHXXEHepa nmpo-
MbILLIIEHHOrO MPOM3BOACTBA MU MPOEKTHO-KOHCTPYKTOPCKOro npea-
npuatus .B. CtagHuuknii n A.N. PognoHoB (1988) opmynmpytoT
cnefytowuM 06pasom: ONTUMKU3ALUS TEXHOTOTUYECKNX, UHXKEHEPHBIX U
MPOEKTHO-KOHCTPYKTOPCKUX PELUEHWI, UCXOAALLNUX U3 MUHUMASIbHOTO
yuiepba oKpyatolleidh cpefe M 340pPOBbI0 Ye/I0BEKA; MPOrHO3MpPOBaHMe
N OLEHKa BO3MOXHbIX OTpUUATENbHbIX NOCNeACTBUIA AECTBYHOWMX,
PEKOHCTPYMPYEMbIX M MPOEKTUPYEMbIX MPEAMNPUATUIA ANA OKPYXato-
e cpeabl, YenoBeKa, XXUBOTHbIX, PaCTEHWIA, CENbCKOTO, NECHOTO U Pblb-
HOro X03fACTBa; CBOEBPEMEHHOE BbISB/IEHNE W KOPPEKTUPOBKA KOHK-
PETHbLIX TEXHOMOTMYECKNX MPOLLECCOB, HAHOCALLMX YLiepb OKpyXatoLLeit
cpefe, YrpoXarLmnx 340p0OBbI0 Ye0BeKa, OTPULATENbHO BANAIOLWNX Ha
NPUPOAHbLIE W aHTPOMOreHHbIe CUCTEMBI.

OpfHaKo 3[ech e Heo6X04MMO OTMETUTb, YTO CUCTEMA Mep, Hamnpas-
NEeHHbIX Ha MoffjepXaHwe paLMoHanbHOro B3aMMOZencTBUs 06LecTBa
N NpUpoAbl, 06ecneymBalOLLINX COXpaHEHNe N BOCCTAHOBMEHWE NPUPOA-
HbIX PeCypcoB, MPefynpexgarlinx MpsaMble U KOCBEHHbIe HEraTUBHbIE
BAVUAHWUSA pe3yNbTaToB AeATE/IbHOCTM 06LecTBa Ha NPMPOAY W 340POBbe
yesloBeKa, COCTaB/AET CYLHOCTb APYrOl HayKn — OXpaHbl NPUpOgsI.

MepenneTeHWe 3agay 3KOOTUM U OXPaHbl MPUPOAbLI CBUAETENILCTBYET
06 MX TeCHelLlei cBA3M, NO3TOMY NPOBefeHNEe CTPOrOi FpaHuLIbl MEX-
JY HUMU HEBO3MOXKHO. B rpyboM MpubamXeHUM 3KOOTUS MOXET pac-
CMaTpuBaThCs B KayecTBe TEOPETUYECKON OCHOBbI OXpaHbl Mpupogsl. B
CBOIO OYepefb, OXpaHa NPUpPOAbl — 3TO MPaKTUYECKMe Mepbl U METOfbI
peLleHns 3KONOrMYeCKnX 3afady. B 3ToM cMbicne MOsSBAAOLWMECS BPeEMSA
OT BPEMEHMW MOHATMA TUNA «TEXHUYECKas 3KOMOTus», «NPOMbILLIEHHAs
3KONOTUA» WU HEKOTOpble APYrMe MO CYTU He ABAATCA 3KON0TMYeCKU-
MU gucunnamHamu. OHWM NUWb 06eCcnevmBalOT MHXEHEPHOE peLleHue
3KOJIOTMYECKUX 3afay U, NPexe BCero, rnaBHOM Cpean HUX — COXpaHe-
HVWe KayecTBa NPUPOAHONA cpefbl.

Cpefun BaHeNLWNX 3afay, KOTOpble peLlaeT MPOM3BOACTBO, MOXHO
OTMETUTb CeAyloLine: yBenMYeHne BbIXOAa MOME3HON MpogyKuun W
MOBbILEHNE MPON3BOAMTENLHOCTM Tpyga. OAHAKO Npu 3TOM BO3HMWKa-
0T HeraTMBHble BO3JeCTBMSA Ha MPUPOAHYHO Cpedy, Takmne Kak mcToLle-
HVWe MPUPOAHBLIX PECYPCOB, MOCTYMN/EHME OTXOA0B B MPUPOSHbIE CUCTe-
Mbl W, KaK pesy/nbTaT, Aerpajaumns v gaxe YHUUTOXEHME 3TUX CUCTEM
(rmbenb necoB, 3amopbl PbIObI, CHUKEHME NPOAYKTUBHOCTU CENbCKOXO-
35CTBEHHbIX YroaniA, pocT 3aboneBaemocTy HaceneHus). OCHOBHbIMM
MCTOYHMKAMW HEraTMBHbIX MPOLECCOB B MPUPOAHOI cpefe, Kpome Mpo-
MbILL/IEHHOTO NPOM3BOACTBA, ABMSAOTCS TEMNO3IHEPreTMKa, TpaHCnopT (Ha-
3eMHbIA, BOAHbINA, BO3AYLUHbIIA), 100blYa MONE3HbIX NCKOMAeMbIX, HeTe-
nepepaboTka M He@TEXUMUS.
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HeraTuBHble NpoLEecchbl MOryT 6biTb 0CMabneHbl WAU AaXe MOMHOC-
TblO WCK/IOYEHbI MyTEM PeleHUs CeAytoLmX UHXEHepHO-TEXHMUYEC-
KMX 3afjay: co3faHns 6e30TXOAHbIX TEXHOMOTUiA, MOAHOW YyTUAU3aLuK
CblpbSi M OTX0A0B, COBEPLUEHCTBOBAHMS CMOCOBOB OYUCTKM OTXOAOB W
CMOCOGOB CXXUraHWs TOMAUBA, MCMOMb30BAHUA anbTePHATUBHbLIX 3HEp-
roHocuTeneit u T.n. VIHXeHepHble MEPOMNPUATHUS, B CBOO ouepefb, 06ec-
neyart pelleHWe YWUCTO 3IKONMOTUYECKMX 3afay — COXPaHeHUs Npupoj-
HbIX CUCTEM, OFpaHUYEHMs MOCTYMNEHWIA B 3TN CUCTEMbI XMMUYECKMX,
TENNOBbIX W WMHbIX 3arps3HUTENEN.

1.3. 3KOJIOT'MYECKAA CUCTEMA 1 BUOITEOLEHO3

YXMBble OpraHuM3Mbl B MPUPOAE CYLLECTBYIOT He camu Mo cebe, a B
onpegeneHHolin reonoro-reorpaduyeckoii cpefie M BO B3aMMOCBSI3U C
APYrUMKU opraHMamamun. 3Ta B3aMMOCBA3b XXMUBOFO C HEXMBbLIM B 3KO0/10-
rMn XapakTepuayeTca (yHAaMeHTaNbHbIMU MOHATUAMM «3KONOrMyecKas
cucTemMa» M «BUOreoLieHo3»,

MoHATMe «cucTema» (OT rpey. systema — Lienoe, COCTaBNEHHOE U3 Ya-
CTeil; coegMHEeHNe) OTHOCMTCS K 4mcny obueHay4dHbiX M 0603HavaeT
MHOXECTBO 3/1EMEHTOB, HaXOAALMXCA B OTHOLIEHMAX W CBA3AX APYr C
APYTOM 1 06pasytowmx onpeaeneHHy LenocTHOCTb (e4MHCTBO).

Cuctemam NpucyLln cBoNCTBa AMEPAXKEHTHOCTM (LENOCTHOCTH), T.€.
Takne, KOTOpble He HabMalTCs Y COCTaBASAOWMX eé 31eMeHTOB. U HbI-
MW CnoBaMu, 3TO CBOWMCTBA LENOro, He BbIBOAUMBIE W3 CBOWCTB YacTel.
Hanpumep, MarHUTHOCTb CMJIAaBOB MapraHua U repmaHus He morna 6biTb
npefcKasaHa U BbiBe[leHA U3 CBONCTB 3TUX 3N1EMEHTOB, TaK Kak 06a OHU
ABNAOTCSA HEMarHUTHbIMKU. CBOWCTBA OPraHN3MOB TaKXKe He MOTYT ObiTb
BbIBefIEHbl U3 CBOWCTB COEAMHEHWIA YINepoda, He 06/1afatolWwmx NpusHa-
KaMu XXWBOTO BeLLeCTBa.

CBOWCTBO 3MEpPAKEHTHOCTU 6bIN0 M3BECTHO ele B APEBHOCTU U
BbIpaXKasoCb B @aHTUYHOM MPUHLUME: Lenoe 60/blie CyMMbI €r0 YacTeil.
C 3TMX NO3NLWNIA HEBO3MOXEH WUCKYCCTBEHHbI 3n04eil P paHKeHLWTERH
(n3 pomaHa Lennn), Tak Kak MexaHWYeCKoe COCpefoTOYeHMe 4vacTeit
OopraHu3Ma HWUKOrja He AacT Lie/IOCTHOro opraHu3ma.

Mopd 3KOMOrMYECKOM CUCTEMOI MOHUMAETCS B3aUMOCBSI3aHHasi COBO-
KYMHOCTb COBMECTHO 06MTalOLMX OPraHM3MOoB W Cpefbl UX CyLLEeCTBOBa-
HusA((4toBuHbo, TaHr, 1966; Oaym, 1975; BopoHLUo0B, XapuToHoBa, 1977,
OyaH, 1977 n ap.). BaXHbIM NPU3HAKOM 3KO/OTUYECKOWN CUCTEMBI (MK
3KocuUcTeMbl) ABNsieTCA ee 6e3pa3mepHOCTb (6e3paHroBoCTb). [1oaToMy
B KayecTBe NMPUMEPOB TakKOM CUMCTEMbl MOXHO MPMBECTU Kamnal BOAbl C
eé bakTepuanbHbIM HACeEHNEM, Ka~
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M3MEHEHHbIE YENOBEKOM WU UCKYCCTBEHHble. [106a1bHON 3KOCMCTEMOA
ABnseTcs 6Guocdepa.

B.I". Hectepos (1981) pasnu4yaeT Tpy Trna 6MONOro-3KOA0rnM4ecKnx
CUCTEM:  OpraHM3MeHHO-3KOMOrMyeckue, LeHO30-3Kooravyeckme 1 obLme
6uoakonornyeckme. MpuMepamMmu nepBoro Tuna MoOryt ObiTb [epeBO CO
CBOMM Y4YaCTKOM MNpPOCTpaHCTBa, MeABefdb CO CBOeil 6epnoro, NuYmnHa
MaMcKoro »yka co CBOeil cdepoit obutaHusa n T.n. Ko BTOpOMY Tuny
OTHOCATCA Y4acTOK f1eca, CTaf0 XXMBOTHbLIX BMECTe C nactéuiiem, Koo-
HWS Lanenb BMecTe C AepeBbsMU 1 6010TOM U T.N. CUCTEMbI TPETLErO
TUNa — KOMMNEKCHble, 0603Ha4YaeMble MOHATUAMU CTeMb, 03epO, PeKa,
Mope, OKeaH, NeAHUK U T.M., No4 KOTOPbIMM NOApPa3yMeBaeTCcs BCE XKMBOE
M HEXMWBOE Ha MOBEPXHOCTU 3eMAN U B OKPECTHOCTSAX ee B reorpa-
(hMYECKOM paiioHe WU B LIENON 30HE.

[B 3akocucTemax OCYLLECTBAAETCS KaK BHYTPEHHWA, TaK U BHELUHWNA
0OMEH BELLECTB M SHEPrun. IKOCMCTEMAM CBOWCTBEHHbI OMpeAeneHHbIe
MULLEBbIE LiENK, a TakXe nuwesble (Tpodmyeckne) ypoBHW. O6Las 3ako-
HOMEPHOCTb 3TUX Leneil COCTOMT B TOM, YTO OAHW OPraHU3Mbl CAyXaT
NWLLEeR Apyrum, KOTOpbIE, B CBOK O4epedb, CAYXKaT NULLeid TPeTbUM U T.4.

M3MeHeHUs, BO3HMKatOLWMe BO BHELLHe cpeje, OKasbiBakOT CO CTO-
POHbI 3KOCUCTEMbI OTBETHYIO peakLuio, KoTopas MOXeT NpuBecTu 1Mo
K YCTPaHEHUIO 3TUX WU3MEHEHWIA, NM60 BbI3BaTb MEPECTPOKY cCaMoii
3KOCUCTEMBI.

3KOMOrnyeckne CUCTEMblI HaxoaaTCs B TECHOW B3aMMOCBSI3U C KU-
MaToM W APYrMMU 30HaNbHbIMKU (PakTopamu, MO3TOMY OHU 00beAuHs-
IOTCS B XapaKTepHble NPUPOAHbIe 30HbI — 61oMbIL] Mo X.M. AHAEpCOoHY
(1985), 6MoMbl — 3TO onpefeneHHble (U3UKO-reorpaguyeckue obnac-
TV 6uoctepbl C XapakTepHON (ayHON n (pnopoil. MMUpPOBOA OKeaH OH
CUMTaeT e4MHBIM GMOMOM, HECMOTPS Ha TO, YTO OH AenuTcsa Ha 061acTu
Wwenbga, Kopannosbix puoB, a TakkKe OTKPLITOr0 OKeaHa, TakK Kak Bce
OHM Ype3BblyaiiHO TECHO CBfI3aHbl MexXay coboil. Knaccudnkauyma 6mo-
MOB CyLUM faHa, Hanpumep, B paboTe . Bantepa (Walter, 1973). B 6onee
LUMPOKOM CMbIC/IEe NPUMEHAIOT TEPMUH «BUOT» NN «BUOTUYECKOe CO06-
wecTBo». [og nocnegHNM TEPMUHOM MOHMMAKT COOOLLECTBO B3aMMO-
CBfI3aHHbIX APYr C APYroM OpraHn3MOB, XXWMBYLLMX Ha OnpefeneHHOM
yyacTke cywu unmn sogoema (MUTPIOWKUH 1 gp.  1987).

CXOfHbIM C 3KOCMCTEMOI ABMAETCS NOHATME BmoreoueHosa. B oTiu-
ynMe OT 3KOCUCTEMbI GMOreoLeHO03 — MOHATME pasMepHOe, pPaHroBoe,
nprMyem pasmMepHOCTb eMy MpUAaeT ONpeAenieHHbI KOMMIEKC OpraHu3-
MOB 1 YCNOBUIA cpefbl. BMOreoLeHO3 MOXXHO OMNpeaevTb Kak OfHOPOAHbIM
YYacTOK cpefbl C onpeaesieHHbIM COCTaBOM XMBbIX (6MOLEHO3) 1 KOCHbIX
(no4Ba, NpU3eMHbIN BO3AYX U AP.) KOMMOHEHTOB, AMHAMUYHO B3aMMOJEN-
CTBYIOLLMX MeXAy coboi (06MeH BeLLEeCTBOM, 3HEPruei U nHgopmaumei).

BnoueHO3, B CBOKO 04epefb, MOXHO ONpPeae/nTb Kak COBOKYMHOCTb
OpraHn3MoB pa3HblX BUAOB (PacTEHWIA, XXMBOTHbLIX, MUKPOOPraHU3MOB),
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HacensalLWwmnx yyacTok cpefbl ¢ 6onee unu me{Hee 04HOPOAHLIMUK YCNO-
BUAMM (OT rpcy. «6Moc» —XU3Hb, «LEHO3» —C006LecTBo). Mo J1.6. Pyxu-
ny (1962), «6UOLEHO3 — 3TO MCTOPMYECKM CMOXUBLLAACA COBOKYMHOCTb
XWBOTHBIX M pacTeHWii, o6pasyoLwwas cucTeMy, COBMECTHO MCMOMb3YHO-
LYy onpegeneHHoe NPOCTPaHCTBO 06uTaHMA (6uoTona) B Lenax nu-
TaHWA, pocTa U pasMHOXeHUsA» (c. 413). MocMepTHbIE CKOMN/IeHUs opra-
HUYECKUX OCTATKOB Ha3blBAKOT TaHaTOoLeHo3aMu (OT rpey. «TaHaToc» —
CMepTb).

TepMUH «61OLEHO3» B HAyUHYIO NpakTUKy Been B 1877 r. K. Méobuyc,
onpejenuBLINIA ero Kak KOMMIEKC OpraHuW3moB, 3amnofiHAKLWMX onpe-
[eNeHHbIN Y4aCTOK apeHbl XU3HMU.

N1.B. PyXuH cumTaeT, 4TO 6MOLEHO3bI MOXHO rpynnupoBaTb B 6U0-
reorpagmyeckune painoHbl, MPOBMHLUNK, 061aCTM 1 30HbI. Hanbonee Kpyn-
HbIMW MO MNNOWAAN ABNAKOTCA Guoreorpauyeckue 30Hbl, NpPUYEM pe-
LatoLWmnm B X 06pasoBaHnUn SBNseTCA Kammart. Takum obpasom, buore-
orpauyeckyto 30HY .MOXHO paccMaTpuBaTh B KayecTBe aHanora moma.
OpHuM 13 nNepBbIX onpegeneHne bruoreoueHosa gan B.H. Cykaues: «buo-
reoueHo3 — 3TO COBOKYMHOCTb Ha WM3BECTHOM MNPOTSXEHUU 3eMHOWA
NMOBEPXHOCTU OAHOPOAHbLIX MPUPOAHLIX ABAEHWUIA (ATMOCHEpPbLI, TOPHOI
nopofbl, pacTUTENIbHOCTU, XWUBOTHOIO MUpa U MUpPa MUKPOOPraHu3-
MOB), MMEIOLL,AsA CBOKO 0COOYI0 CMeuntmnKy B3aMMoaeincTBmns aTUX cnara-
IOWNX ee KOMMOHEHTOB W OnNpefefieHHbIA TN O06MeHa Bel,ecTBOM W
3Hepruei ux Mexay coboi n ApyruMu SBAeHUAMU NPUPOLbI, NpeacTaB-
nfAWwas coboil BHyTpeHHee MPOTUBOPEUMBOE [MANeKTUYECKOe efuH-
CTBO, HaxoAsLieecs B NOCTOSHHOM ABVMKEHUM N pa3BuTum» (1964, c. 23).
[aHHbliA TepMmuH BBegeH B.H. CykaueBbim B 1940 r.

Cornawascb ¢ TakuM onpejeseHMeM B NPUHLMUNE, Mbl CHUTAEM, YTO
OHO BC& e TpebyeT yToUHeHns. Bo-nepBbix, 6UOreoLeH03 —3aTo He TOJIbKO
OBYXMepHas MOBEPXHOCTb (3eMHasf MOBEPXHOCTb), OH MMEET U onpefe-
NEHHYIO «TNyOUHY», TPeTbi0 MPOCTPAHCTBEHHYHD KOOPAMHATY (XKUBble
OpraHun3Mbl NPOHUKAIOT Ha AECATKU U COTHU METPOB Briyob 3emnu). Bo-
BTOPbIX, B OMpeAefieHn UMEKTCA COBEPLUEHHO NULLIHWE CloBa TUNa
«ocobas cneunpuka» (UHbIMKU CloBaMU «creLmpunyeckas cneunpuka)
n T.0.

KaKoBO )& OTHOLWEHNE MOHATUA  «BMOreoLeHO3» N «3KOCUCTEMA»?

3TO NoHATMA 61M3KNE, HO He TOXAECTBEHHbIE. B cnny cBoein 6e3pas-
MEPHOCTM 3KOCUCTeMa fBNAeTCA 60/ee LWMPOKUM MOHATUEM, YeM 6uno-
reoLeHo3, 1 MOXET BKNKYaTb HECKO/IbKO GMOreoL,eH0308B; Nt06oi 6rnoreo-
LLeHO3 ABNAETCA 3KOCMCTEMON, 1 B 3TOM CMbIC/IE OH BbICTYNaeT Kak Obl
«aTOMapHOI COCTaBAAIOLLEl» 3KOCUCTEMbI. B TO Xe Bpems akocuctema
MOXET ObITb APOOHON YacTblo GUOreoueHo3a, T.e. CYLLECTBYHOT 3KOCUC-
Tembl, KOTOpPbIE He ABAAKOTCA 6uoreoueHosamn. Hanbonee KpynHoi, rno-
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6anbHON 3KONOrMYecKon cnucTemoit ABnseTca 6uocdepa, BKAKYAKOLLAS
B cebA BCIHO COBOKYMHOCTb 6MOreoLeH030B 3eMHOro wapa (Bce 6MOMBI
nnn 6uoreorpanyeckne 30HbI).

BAN3KNM K MOHATUIO 3KOCWUCTEMbI ABMIAETCA LUMPOKO MPUMEHSIEMOE
B reorpauyeckoin Hayke (naHgwafpToBeAeHMN) MOHATME MPUPOAHO-
TeppuTopuanbHoro komnnekca (MTK). Mog MTK 06bIYHO NOHMMaETCH
3aKOHOMEpHOe CouYeTaHWe MPUPOSHbLIX WM reorpaMyeckmx KOMMOHEH-
TOB (3eMHOW KOpbl, penbeda, BoAbl, BO3AYLIHbIX Macc, COOOLECTB XMBbIX
OpraHnM3MoB), 06pa3yroLLMX LLeNOCTHYO MaTepuasbHyl0 CUCTEMY — KOM-
nnekc.

AnemeHTapHbIMK MTK ABNAIOTCA (haumum, KOTOPbIE B OCHOBHOM COOTBET-
CTBYIOT Bbifeny (NnowagHoMy pacnpocTpaHeHu) — 6uoreoueHos3os. Mo
onpegeneHnto H.JI. Bepyyawsunu (1990), Ha BCem MpOTsXeHUM hauuu
COXpaHseTCs O4UHAKOBas fIMTOMOrMSA MOBEPXHOCTHLIX MOPOA, OfMHAaKo-
Bblli XapakTep pesnbeda U yBNaXHEHUS, 0ANH MUKPOKIMMAT, OfHa MNOYBEH-
Hasi pa3HOCTb W OAWH OGUOLEHO3.

Takum 06pa3oM, B 3KONOTMWM W naHAwapToBedeHUn No cyTu pac-
CMaTpMBalOTCA O4HU U Te XKe NPUPOSHbIe CUCTEMbI, HO aKLLEHTMPYHOTCA
pasnnyHble UX 3M1EMEHTLI: B 3KOMOMMU FNaBHOE — OPraHu3mbl, a cpeja
paccmaTpuBaeTcs Kak MecTa ux 06uTaHus; B naHAwapToBeLeHMMN opra-
HU3MbI ABAAIOTCA 3/1EMEHTOM Cpefibl, POfib KOTOPOro B psfe Cny4aes
MOXeT OblTb BeCbMa He3HauyuTeNbHON (HanpuMmep, B BbICOKOrOPHbLIX U
NYCTbIHHbIX faHgwagTax).

Pauunmn, Kak n 6roreoLeHosbl, 00bEANHAIOTCA B 60Nee KpynHble Mop-
(honornyeckune efMHULbLI (TaKCOHbI) — YpoUuLLa, MeCTHOCTU, CTPaHbl U T.M.
MpupogHo-TeppuTopuansHblli komnnekce (MTK) He cnegyeT nyTatbh ¢
TeppuTOpUanbHO-NPON3BOACTBEHHBIM KoMMakcom (TMK).

Mpon3BOACTBEHHbI KOMMNNEKC MpeAcTaBnseT coboii co4yeTaHue
NPesnpuATUA 1N yUYpexxKaeHUin, o6befMHEHHbIX BbINOSIHEHWEM Onpeje-
NEHHOM HapOAHOXO3ANCTBEHHON (YHKUMM U CBS3aHHbLIX MeXAy co6oi
TECHbIMW NPON3BOACTBEHHLIMWU CBA3SIMW. B pesynbTate cONpsKeHus
MOLLHOCTEl, YCTOWYMBOCTM CBA3e UM BbICOKOrO YPOBHA YynpaB/eHus
BCeli COBOKYMHOCTbH) KOMMOHEHTOB HApOAHOXO03AWCTBEHHas addek-
TUBHOCTb MPOM3BOACTBEHHOIO0 KOMMJEKCA Bbille, YeM CyMMapHas 3d-
(heKTUBHOCTb KOMMOHEHTOB, (PYHKLUOHUPYHOLINX WN30MPOBAHHO.

OfHako B TaKOM onpefeneHUn NpOU3BOACTBEHHbIA KOMMIEKC eLle
He CBfA3aH C TeppuTopueil. TeppuTOpManbHbIA KOMMAEKC BO3HMKAeT
TOrga, Korja B pesy/nbTare pasMelleHus Ha OnpefeneHHON TeppuTopumn
KOMMOHEHTOB NPOW3BOACTBEHHOIN0 KOMM/IEKCa BO3HMKAKT HOBblE Ka-
4ecTBa UX COYETAHMUA, HAMpPUMep, COKpaLLatoTCa TPaHCNOPTHbIE pacxojbl,
60nee paumoHasbHO UCNOML3YIOTCA MECTHbIE pecypchbl U T.M. UTak, Tep-
PUTOPUANbHO-NPOU3BOACTBEHHbIN KoMnneke (TMK) — couyeTaHue
npeanpusaTuii (M yyupexaeHuid), xapakTepusytolleecs TEPPUTOPUAbHON
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OOLLIHOCTLIO UX pa3MeLLeHns, YTo Cnoco6CTBYeT AOMOMHUTENLHOMY MO-
MMLUCHNIO 3KOHOMMWYECKOA 3h(PEKTUBHOCTM (PYHKLMOHMPOBAHMSA KOM-
nnekca.

MoHATUA «KOMMNEKC» N «CUCTeMa» 6U3KK, MPU 3TOM NOHATUE «CUC-
TemMa* saBnsieTcs 60nee 0OW MM, POAOBLIM MO OTHOLIEHWUIO K MOHATUIO
«Komnnekc» (Anaes, 1983). Ha aToii ocHoBe TITK MOXEeT 6GbITb OpraHu-
YecKu yBfizaH C 9KOCMCTEMaMW pas3fIUv4HOro MEepPapxXu4eckoro nopsaka.

Takum o06pasom, rnaBHoe oTanume MTK oT TMK cocTouT B 3ameHe
NPUPOAHOA KOMMOHEHTbI Ha MPOW3BOACTBEHHYIO.

BAn3KMM K NOHATUIO BMOreoLeHo3a ABNSETCA MOHATME reorpaduyec-
KOro nanfwadTa, KOTOpblil NpeacTaBnseT co6oli coueTaHMe abroTUHECKNX
(HeXUBbIX), BUOTUYECKMX (KMBbLIX) U AHTPOMOrEHHbIX (MOPOXAEHHbIX
Ue/IOBEKOM) 3/1IEMEHTOB, Pa3BMBAOLLUXCS BO B3aMMOLENCTBUU. XapakTep-
Ha B 3TOM OTHOLLEHWUW TPaKTOBKa NaHawadTa, jaHHasa akagemukom JI.C.
Beprom: «[Mog vMeHeM reorpaguyeckoro naHawagra cnefyeT noHMMartb
06nacTb, B KOTOPOW XapakTep penseda, KnMmaTa, pacTUTeNbHOrO NOKPOBa,
YXMBOTHOIO MMpPa, HaceseHns 1, HaKOHeL,, Ky/nbTypbl YeNOBEKa CNBAETCA B
eIMHOEe TapMOHWUYHOE Lienoe, TUMUYECKM MOBTOPSAIOLLEECA Ha NPOTHXEHUN
M3BECTHOW (NaHAwagTHON) 30HbI 3eMnn» (1925, c. 7).

CxeMa B3aMMOfeNCcTBNS KOMMOHEHTOB 6MOreoLeHo3a nokasaHbl Ha
puc. 1.3.

BMOLIEHO3

PacTuTensHocT —) Kus
(duToneHo3) €]

Puc. 1.3. CtpykTypa 6roreoreHo3a {no B.H. CykauyeBy ¢ U3MEHEHUAMU aBTOPOB)
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BuoreoLeHo3 BK/IKOYAET [iBe rNaBHble COCTaB/AOLWME: COBOKYMHOCTb
abnoTnyecknx (HakKTopoB MAM 3KOTON (OT rpey. «TOMOC» — MECTO) U
COBOKYMHOCTb XMBbIX OpraHn3MoB (6unoueHo3). B cBoKO ovepefb, sKoTON
COCTOUT M3 KNMMaTu4yeckol (KiumaToTon), NOYBEHHO-TPYHTOBOW (3aa-
thoTon) n BOAHON (rMApPOTON) KOMMOHEHT, a 6MOLEHO3 BKAOYaeT
coobuiecTBa pacTeHnin (PMTOLEHO3), XXMBOTHbIA MUP (300LEHO3) K
MUKpPOOpPraHnsmbl (MUKpo6oLEeHO3). B3aumocBsi3n (BeLLECTBEHHbIE U
3HepreTMyeckme) Mexzay 3KOTONom, 6MOLEHO30M U UX KOMMNOHEHTamu
Ha puc. 1.3 nokasaHbl CTpeskamu. ITU B3aMMOCBSA3U XapaKTepuU3ytTCs
HEKOTOPbIMI 0CO6eHHOCTAMU, KoTopble H.®. Peiimepc (1990) HasbiBaeT
npuHumnnamn. Co ccbinkoii Ha A. TuHemaHa, I. PaHua u V. innneca oH
BbleNseT YeTblpe TakKMX NpuHUmMna. Mepsblid NPUHLWUA — NPUHLMA pas-
Hoobpasus: YeM pasHoobpasHee ycnoBua 6uotona, Tem 60/blle BULOB B
6uoueHo3e. MpuMepoM MPOSAB/EHNA NEPBOro MPUHLMNA ABNseTCa TPo-
MUYECKKUiA nec, rae B yCnoBUSIX KpaliHero pasHoobpasusa cpefbl B 6uoue-
HO3bl BXOAMT OFPOMHOE 4MCNO BMAOB. BTOpoi mpuMHUMN — NpuUHLMN
OTK/IOHEHWS YCNIOBWIA: YeM BbIlle OTKAOHEHUS 6M0TONa OT HOPMbI, TEM
6efHee BMAaMy 6MOLLEHO3; 3aTO YUCEHHOCTL 0CO6ei OTAeNbHbIX BUAOB
Bbllle, 4YeM B MEPBOM, Cyyae. STO OTHOCUTCH, MPEX[e BCero, K aKCTpe-
MafibHbIM GMOoTONam, Hanpumep, MecTaM WHTEHCUBHOrO 3arps3HeHus
cpeabl. TPeTuit NPUHLMN — MPUHLMM NAABHOCTUW U3MEHEHUS Cpedbl: YeM
nnaBHee WU3MEHATCA YCNOBUS cpedbl U Yem foNblue 6MOTON ocTaeTcs
HeM3MeHHbIM, Tem 6oraye Bugamm 61MoLEHO3 U TeM 605€e OH ypaBHOBE-
WeH 1 cTabuneH. IT0 — 3BOMOLUUOHHO-AMHAMUYECKUIA NpuHLMN. OH
MCXOAMT U3 TOrO, 4TO YeM ObICTpee NPOUCXOAAT U3MEHEHUA BMOTONOB,
TEM TPyZHEee BUAAM YCNeTb NPUCNOCOOUTLCA K 3TUM U3MEHEHUAM, YTO U
NPMBOAUT K 06eHEHMIO BMLOBOro coctaBa. HakoHeLl, YeTBepTbliA NPUH-
UMM — MPUHLMN BUAO-POLOBOIO NpeAcTaBUTeNbCTBa: 6oratble BugaMu
poAbl 06bIYHO NpefcTaB/ieHbl B 6MOLEHO3e eJUHCTBEHHLIM CBOUM Mpej-
CTaBMTeNeM. 3TO BbITEKaeT M3 TOro (pakta, 4To gaxke gsa 6am3Kopoa-
CTBEHHbIE BUAA He MOTYT 3aHUMATb OfHY W Ty XXe 3KOMOrMUYECKYO HULLY
B 6uoTone (onpefeneHne 3KOMOTMYECKOW HMLWIM faHO B nofpasgene
1.4), T.e. 4eTBEPTHIN NPUHLMN ABNAETCA CNeAcTBUEM TeopeMbl [.®. [Nay3a
(nogpobHee 0 Heli — B mopapasaene 1.8).

B ecTecTBeHHbIX 6uoreoueHo3ax (M 3KocucTemax B LENOM) fesi-
TeNbHOCTb BXOAALMX B HUX BMAOB Hanpas/ieHa Ha NoALepXxaHue cpefbl
CBOEro CyLlecTBOBaHWA. Buabl He YHUUTOXAIOT Cpefy, TakK Kak 3To Beso
Obl X K CAMOYHNYTOXeHN0. HaobopoT, AesTeNlbHOCTL BUAOB Hanpasse-
Ha Ha co3faHue (MofAep>XaHue) cpefbl, MPUFOAHOW A1 UX XWU3HW K
XUW3HU MX notomcTBa. OfHAKO Takyl AesTe/lbHOCTb BCE Xe He HYXHO
abconoTmmposaTb. Hanpumep, M3BECTHO, YTO pacTeEHUS MOrYT YrHeTaTb
fJo4yepHUe MOKONEHUS, a XXUBOTHbIE MHOMAA NOeAA0T CBOUX AETEHbILEN.
OfHaKo CyMMapHbIi MPOLECC BCE Xe WAET He MO 3TOMY HarpaBneHuto.
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Mpu focCTaTovHO ANUTENbHLIX WHTEpPBanax BPEMEHU 3aMKHYTOCTb
coobLlecTBa MOXeT CHU3UTLCS, B 3KOCUCTEMY MPOHUKAIOT UYyX/ble BUABI.
MeHsieTca 1 cama cpega (3koton). B utore ogmMH 6MoreoueHo3 nocre-
MeHHO M 3aKOHOMEPHO CMeHSeTCs ApyrumM. 3T0 HEOOXOAMMO YUNTBIBATD
M Npy KpynHOMAaclTabHbIX BO3AENCTBMAX 4YeN0BEKa Ha MpUpoay.

Kak yxe oTMeyanocb Bbille, 6UMOreoLeHo3bl MOXHO paccMaTpuBaTh
KakK «aToMapHble cocTaBnawoLme» 6uocdepbl. OTClofa BbITEKaeT U LBOMCT-
BEHHOCTb aHTPOMOreHHOro BO34eNCTBMA Ha Npupony, B 60/bLIMHCTBE
CNy4aeB OHO MOXET paccMaTpuBaTbCsl Kak BO3AeliCTBME Ha 6UOreoLeHo-
3bl, @ B UCKMIOUNTE/IbHBIX C/lyvasX — KakK BO3feicTBuMe Ha Guochepy B
uenom. Moatomy, HanpuMep, NPaBuibHee rOBOPUTbL He «3arpsisHeHve npu-
poAbl, OKPY>KatoLLei cpedpbl», a «3arpsisHeHne 6MoreoLieHo3a, 6ruoctepbi».

HakoHeL, ¢ NO3UUKNA CBONCTBA 3MEPMXKEHTHOCTU NMLLIAETCS BCAKO-
ro cmbicna O4HOKOMMOHEHTHbIM (0TpacneBoin) MOAXOA4 K 3KOM0rmyec-
KMM cucTemam. [lefio B TOM, 4TO N1106asa 3KOCUCTEMA COXPAHSAETCH ML b
npu onpefeneHHOM COYeTaHWW B3aMMOAENCTBYIOLMX 3KOAOTMUYECKMX
KOMMOHEHTOB (TaK, 3KOCUCTeMa fleca BO3MOXHA TO/MbKO MpU A0CTaTou-
HOW rycToTe [peBOCTOf, COOTBETCTBYIOLWMX (iope U (hayHe, LeHo3axX U
T.n.). PaccmaTpuBaTb 3KOCUCTEMY MMEHHO B TakOM MfiaHe — OJUH U3
Be4yLWMX NPUHLMWMOB 3KOJOTMYECKOT0 MblLUNEHUS.

3T0 0COBEHHO BAXHO YUYMTbIBATL MPU MOAENNPOBAHUM 3KOCUCTEM.
Takune mMojenu Bcerga MeXaHUCTUYHbI U He afleKBaTHbI CBOEMY NPUPOS-
HoMy npoToTuny. OTClofa CTONb HeyfayHble MallMHHbIE MPOrHO3bl CO-
cTosHuA Kacnuiickoro mMops, oTAeNneHUs nepemMblukoil 3anmBa Kapa-
boras-l'on ot Kacnuiickoro mMops U Apyrux npoeKToB.

K CnoXHbIM 3KoCMCTEMaM TWMNa COBOKYMHOCTb, MHOXECTBO, rpynna
M T.N.' He NPUMEHNMO Ka4yecTBO YMpaBfiseMocTh, N6o Mexay Mx KOMMo-
HeHTaMW OTCYTCTBYIOT Kakue-nnbo CBA3W. YNpasnseMocTblo 06/1agaloT
Nvwb 00beKTbl TWUMAa COYeTaHWe, CUCTeMa, COOBLLECTBO, TaK KaK B HUX
oAMH (UM 60NbLUEE KONNYECTBO COCTaBAAIOLWMX KOMMOHEHTOB) pearu-
pyeT Ha ynpaBnsitollee BO3LENCTBUE.

C (yHKLUMOHANLHON TOYKMN 3peHUst B NHO6OM OGMOreoLieHO3e MOXXHO
BbIAE/NTbL Cnefytolme 0CHOBHble KOMMNOHeHThI (MoHoMapeBa, 1978):

1 Komnnekc abnoTnyeckux cocTaensowmx. MIMeHHO 13 aToro Komn-
nekca 6MOLLEHO3 YepnaeT cpecTBa ANs CYLLecTBOBaHUA U Pa3MHOXEHUSA
a TakXXe B Hero BblfensieT NPOAYKTbI XWU3HeaeATenbLHoCcTU. Hanbonee
BaXHbIMU COCTaBAAKOWMUMN W (haKToOpaMu 3TOr0 KOMMJEeKca ABAAKTCA
ropHble NMopojbl, NOYBLI, BO34YX, Bfara, TeMmneparypa u cset. Takum 06-
pasoMm, B OT/IMYME OT (hOpPMasibHO-BELLECTBEHHOI CTPYKTYpbl 6UOreoLeHo-
3a (cMm. puc. 1.3) ¢ PyHKUMOHaNbHbLIX MO3ULMIA 6GUMOTON BbICTyNaeT Kak
6onee M MeHee eAnHOE LENOE.

2. KoMmnnekc nepauyHbIX NPOAYLEHTOB. B 3TOT KOMMIEKC BXOAAT aBTO-
TPO(hHbIE X/IOPOPUINIOHOCHBIE pacTeHMUs, a Takxke (DOTO-U XEMOCUHTe-
3upyolne 6akTepumn. MNepeyncneHHble opraHn3Mbl aCCUMUINPYIOT CON-
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HEYHYIO 3HEpPruio B npouecce (OTOCUHTE3a U MPOAYLMPYIOT OpraHu-
Yyeckoe BelecTBO (yrnesogbl, 6enku, xupbl), obecrneymsas um (cneposa-
TENbHO, W HAKOMMEHHOW COMHEYHOI 3Heprueii) Bce OCTa/lbHble opra-
HU3Mbl B1MOLEHO3a. B Ha3eMHbIX 3KOCMCTEMaX OCHOBHbIMU MpPOAYyLEeHTa-
MU ABASIKOTCA NOKPbITOCEMEHHbIE (LBETKOBLIE) pacTeHUs, B BOAHOW cpeje
— MNAHKTOHHbIe BOOPOC/N.

3. Komnnekc KOHCYMeHTO0B. B KOMMNEeKC BXOAAT XXMBOTHbIE U GeCx/1o-
pounbHbIE pacTeHUs (reTepoTpodbl), XMBYLLME 3a CHET OpPraHNYecKnx
BELLECTB, CO34aBaeMbIX NEPBUYHbIMM NpogyLeHTamu. Cpen KOHCYMEHTOB
pasnunyaloT 6uodary (OpraHM3mbl, NUTAKOLLMECH XUBbIM OpPraHUYecKnm
BellecTBOM) M canpodarn (MCNofb3ylT OpraHMYeckoe BeLLecTBO OT-
MepLUIMX opraHusmoB). buodarn, B CBOKO o4epedb, NOApasfensdoTCcs Ha
huTodarn, XMWHUKN 1 BeplMHHbIE XMW HWKK. K Buoctaram naum nepeund-
HbIM KOHCYMEHTaM OTHOCAT pacTUTeNIbHOSAAHbIE BULbI XXUBOTHbIX, a TAKXKe
napasvTbl 3efleHbIX pacTeHMil (KMBOTHbIE M pacTeHus). Cpefu pactu-
TeNbHOAAHbLIX XUBOTHbLIX B Ha3eMHOI cpefe npeobnafjaloT HacekoMble,
rPbI3YHbl ¥ KOMbITHbIE, & B BOLHOW CpeAe — MefikMe pakoobpasHble U
MONMOCKM. K XMLHUKAM WMAX BTOPUYHBLIM KOHCYMEHTaM OTHOCAT njo-
TOALHbIX (BKNKOUYas BCESAHbIE) XXMBOTHbLIX, KOTOPbIE NUTAKTCS NepBUY-
HbIMW KOHCYMEHTaMu, a TakXe MapasvuTbl NEPBUYHbIX KOHCYMEHTOB.
HakoHel, 3aBepliatoT pAf KOHCYMEHTOB BEPLUMHHbIE XULWHWUKU WK
TPETUUYHbIE KOHCYMEHTbl, MUTAaKLWMNEeCs BTOPUUYHLIMWU KOHCYMeHTaMu
(XULWHMKN XWULLHUKOB), XOTA OHU U He ABAAIOTCA eAWHCTBEHHbIM BU-
4OM MX KopMa. CocTaB BTOPMYHBLIX M TPETUYHbLIX KOHCYMEHTOB BecbMa
pasHoo6paseH: XULLHUKK, NapasuTsbl, Tpynoeasl. B npuHuune psag KoH-
CYMEHTOB MOXeT ObITb NPOAO/MKEH U fanblue (NapasuTbl TPETUYHbIX
KOHCYMEHTOB 1 T.M.).

4. Komnnekc 6uopenyLeHTOoB UM JeCTPYKTOPOoB. B 3TOT KOoMMekc
BXOLAT OpraHu3Mbl, pasnaratolime OpraHW4yecKoe BeLLeCTBO BMAOTh [0
MUHEepPanbHOro COCTOAHMA. 3TO B OCHOBHOM pa3/iMyHble MUKpOOpra-
HU3Mbl (6aKTepumn, APOXOKWU, MpocTeine, rpubbi-canpodutsl). OHU
nocensTca B Tpynax, 3KCKPeMeHTaX, Ha OTMUPAKLLUX PacTeHusX, B
HEXXMBOM OpPraHW4yecKoM BeLLecTBe, pasnaras ux.

Takmm 06pa3oM, KaXAbIA XXMBOW OpraHu3M WaM UX COBOKYMHOCTb
BbINOMHAET ONpedeneHHY OMONOTMYECKY0 (YHKLUMIO, ABAAACL NMb0
HayanbHbIM 3BEHOM npolecca, M60 NPOMEXYTOUYHbIM 3BEHOM, 16O
3aBepluas npouecc. Takas B3aMMOCBA3aHHas AeAaTe/lbHOCTb OpraHn3mMoB
BO B3aMMOfJeincTBum ¢ abuoTmyeckol cpegoin (skotomom) u obecne-
YyMBaeT CyLLecTBOBaHUe 6MOreoL,eH03a KakK JO0CTaTOUYHO YCTOMUNBOA KOM-
MOHEHTbI 3KOCUCTEM, BK/KOYas 6uochepy B LEnom.

Mpen 6roreoueHonorMm noayynnun passutme B pabotax E.M. JlaBpeHKo,
B.b. CouaBbl (1956), B.[. AnekcaHgposoit (1973), H.B. Obinuc (1978),
M.A. Tony6ua (1982) n apyrux aBTOpOB.
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1.4. SKOJIOMMYECKAA HULUA, XXN3HEHHAA
POPMA 1 APEAJ]

MonoxeHue 1 ponb BUAa PacTEHUN, XXUBOTHbLIX U APYrUX OpraHus-
MOB B 6GuoreoueHos3e (B CBA3M CO CMeuuannsauuein Buaa) HasbiBalOT
3KOMOTMYECKOW HULLEA.

I.B. CtagHuuknin n A.N. POANOHOB 3KOMOTMYECKYO HULWY onpeje-
NAT KaK «COBOKYMHOCTb MHOXECTBA MapameTpoB Cpefbl, Onpeaensio-
WMX YC/IOBUS CYLLECTBOBAHWUSA TOr0 UM MHOTO BUAa, W ero yHKUmno-
HaNlbHbIX XapakTepucTuk» (1988, c. 51).

Cam TepMUH «3KOMOTMYecKas Huwa» Bnepsble Obl1 NpeasioxeH
aMepuKaHCKMUM yyeHbIM W, IpuHennom B 1917 r. BONbWMHCTBOM YYEHbIX
OH NpUMeHseTCA ANA XapakTepucTUKU BUAa B NPOCTPaHCTBe, obpasa ero
XW3HU 1 cnocoba nutaHma. Mo K.M. CbITHUKY ¢ coaBTopamu (1987),
MOHATUE «3KONOFMYECKas HuLa» BK/AKOYaeT (JM3MYECKOe MPOCTPaH-
CTBO, 3aHMMaeMoe opraHusmMamm Buaa, Ux PYHKLUNUOHANbLHYIO posb B CO-
o6LecTBe, MOMOXKEHME OTHOCUTE/IbHO FPajiMeHTOB (PAKTOPOB BHELUHEN
cpefbl (OCBEL,EeHHOCTHN, BNAXXHOCTU, TeMNepaTypbl, KUCAOTHOCTU UK CO-
NEHOCTU NOYBEHHOrO pacTBopa U T.M.), a Takke UxX MopOCTPYKTYPHYHO
npmucnocobneHHOCTb, PU3N0NOrMYecKMe U NoBefeHYecKne peakuuun. B
npegenax 3KONOrMYEeCKON HULIW AaHHbIA BUL NPAKTUYECKU He KOHKY-
pupyeT ¢ ApYyruMu BuAamMy 3a UCMOMb30BaHWE UCTOUYHWKOB NUTaHUA ©
3Heprun. COBOKYMHOCTb HEOOXOAUMBIX AN ero CyL,ecTBOBaHMSA YC/o-
BMI AOCTaTOYHA ANS TOro, YTOOblI NCKAKUNTL CYLLECTBEHHOE MPOTMBO-
[elicTBMe apyroro Bupa gaHHoro 6uoueHosa. Konnuectso ocobei gaH-
HOro BMAa 1 ero 6nomacca B 3KOSI0rMYECKON HULLEe SBASETCA MaKcUMab-
HOW, MO3TOMYy TakKOW BWA 4acTo ABMASeTCA npeo6nagalwum uau
OOMUHAHTHbIM.

OAMH M TOT >Xe BUA MOXeT 3aHMMaTb Pa3/inuHble 3KONOrnYecKue
HULIW B Pa3/IMyHbIX YacTAX CBOEro pacnpocTpaHeHus. C gpyroi ctopo-
Hbl, O[jHA U Ta € HULIA B Pa3/InyHbIX reorpauUUecknx MyHKTax MOXeT
OblTb 3aHATA pa3/IMYHbLIMK BUAAMW. HEKOTOpble 3KONOTMYECKMe HULIK
(HanpuMep, Ha ocTpoBax) MOryT ANUTeNbHOEe BPEMS OCTaBaTbCH BaKaH-
THBIMU.

CKa3aHHOe OTHOCUTCS U K BHYTPUBUAOBLIM thopmaM (MK 3Konornye-
CKMM Tunam), pasinyarowmmMmca Gu3nonornvyeckn, Mophonornvyeckn v
3KONOTMYeCcKM B CBA3U C MPUCNOCO6/EHMEM K OMNpefefieHHbIM NaHj-
wataMm 1 GroTonam.

Ewe ogHON 0COGEHHOCTHLIO 3KOMIOFMYECKOW HULWIMW ABNAETCA CTe-
MeHb GMONOTMYECKOl creyrau3auuy jaHHoro Buaa. Hanpumep, KpacHble
BOLOPOC/N CYLLECTBYIOT Ha 60/bWINX FNy6UHaX MOPSA MO CPaBHEHUIO C
4pyrumun BuaMmun BOLOPOCNEN, TaK Kak 6narofaps Hauyuio LOMOAHU-
TeNbHOT0 MUIMEHTA OHW CMOCOGHbLI NOrNOLWAaTh 3€M1eHO-T0NyOYH0 YacTb
COJIHEYHOr0 CMeKTpa, HefOCTYMHYH ANS APYTrUX BOAHbLIX (hOTOTPOGOB.

25



Cneumnanusaumnsa nNposBAsSeTCs M B TeX CAy4yasx, Korga HeckosbKo
BUO0B XWBYT B OfAHMX N TeX Xe ycnosusax. COBMECTHOE WX CyLLeCTBOBa-
Hue 00YCNOBMEHO TeM, YTO OHW WAW MUTAKTCA PasHON nuweil uan
aKTMBHbI B pasHble Nepuofbl CyTOK (MAW TO U Apyroe BMecTe). Hanpu-
Mep, B BOOeMe BOASHbIE KMOMbI-rNafbllly BefyT XWULHWUYECKUA 06pa3s
XWU3HWU, a KNOMbl-rpebAsHKN NUTAOTCA MEPTBLIMU pasfnaratoLnummcs
opraHuM3Mamu.

Fpynny BUAOB CO CXOAHLIMW 4YepTamu MPUCNOCOBNEHUA K Ccpefe,
6M3KUMU OCHOBHLIMU MOP(ONOTMYECKUMU YepTamn U NoBefeHuec-
KUMKW MpU3HAKaMU B OMHAKOBbLIX YCOBUSX cpedbl MPUHATO Ha3blBaTb
>KU3HEHHOI (hopmoii. Mpn 3TOM pasHble BUAbl MOTYT ObITb JafeKu B CUCTe-
MaTM4eckoM OTHOLLUEHMM, HO 06/1afaTb OAMHAKOBLIMM afanTauusmm (og-
HOHanpaBfeHHbIMU NPUCMOCOBGNEHNAMU K 0OUTaHUIO B ONpefeneHHbIX
YCNOBUAX Cpefbl).

[ns pacTeHnin Hanbonee xapakTepHbl pas3nuyHblie Mopdoduanono-
ruyeckme agantayuu, chopmMMpoBaHHbIe B KayecTBe 3aliuUTbl OT He-
6naronpuATHLIX TeMnepaTypHbIX BO34eiCTBMA. LLINPOKO M3BECTHA CU-
CTeMa XXM3HEHHbIX (POPM pacTeHWi, npegnoXeHHas JAaTCKUM 6M0M0-
rom K. PayHKnmepom ©“ OCHOBaHHaa Ha pacnosioXeHUM noyek
BO30OHOBMEHMA UM BepxyLleK Mo6eroB N0 OTHOLIEHUID K MOBEPXHO-
CTW NOYBbI B HebnaronpusaTHOe Bpems rofga. dTa cucTeMa BKOYaeT
naTb rpynn pacteHuin (KynsTuacos, 1982):

1. ®aHepoh¥Tbl — MOYKU BO30OGHOBMEHWUA PACMONOXKEHbI BbICOKO
Haf, NOBEepPXHOCTbLI MOYBbI (He HKe 30 CM) M XOpOLIO 3aluLeHbl OT
BbIMep3aHUsA U 3UMHEro uccyleHuna (6narogaps yewyiikam u cMonuc-
TbIM BblgeneHnsam). K 3Toil rpynne OTHOCATCS [epeBbs, KyCTapHUKWU,
NNaHbl, ANNPUTHbIE pacTEHUS.

2. XeMO(hUTbl — HEBbLICOKME PAaCTeHWUs, MOYKM BO30OHOBNEHUA Y
KOTOPbIX Ha 3UMYIOLMX noberax pacnofioxeHsl Ha BbicoTe 20-30 cM Hag
YPOBHEM MOYBbI, YTO 06ecneymBaeT UX 3MMOBKY MOA 3aLLUTON CHEXHO-
ft> mokpoBa. 3T0 pasnnuHbie KYCTapHUYKN U NONYKycTapHUukn. K HUM
OoTHOCATCA, Hanpumep, 6pycHuka (Vaccinium vitis-idaca), YepHuKa
{Vaccinium myrtillus), 6apsuHok {Vinca minor), n gp.

3. FeMnKpMNTO(PUTbI — TPaBAHUCTbIE MHOTOMETHUKM, Y KOTOPLIX OC-
HOBHAas YacTb Ha3eMHbIX OpPraHOB OTMUPAET, MPUKPbIBas NOYKMN BO30OHOB-
NeHns, HaxogsuiMecs Ha YpoBHe MouBbl. [pumep: KpanuBa ABYLOMHAS
(Urtica dioica), ogyBaHuUMK nekapcTBeHHbIN ( Taraxacum officinale) n gp.

4. KpunTotmTbl — MOYKM BO30GHOBNEHNS M BEPXYLIKN BULOU3ME-
HeHHbIX NO6GEroB HaxoaaTca nog 3emneid UAn B MHOM cybeTpate. Bobige-
NAKTCA TPWU MOATPYMMbl 3TON OOLIMPHOA TPynMnbl pacTeHWiA: reoUThbl
— 3UMYIOLWME MOYKM PAcMoOXeHbl Ha NOA3EMHbIX opraHax {1yKoBu-
Lax, KopHennogax, KOPHSX); renouTbl — pacTeHMsa MPUBPEexHbIX n
60N0TUCTbIX MECTOOBMTaHWA, 3UMYIOLLME MOYKWU KOTOPbIX HAXOAATCS
HWXXe Ha BOLOEMOB; NpuMepbl: cTpenonucT (Saggitaria saggitifolia), ya-
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cTyxa (Alisma plantago-aguatica), cycak 30HTMuYHbI (Buttonus umbellatus)
M 4p.; MapouTbl — BOAHbIE PACTEHWA C MABAKOLLUMU UK NOTPYXKEH-
HbBIMW JIMCTbAMU; MOYKM BO30OHOBEHWNS Y HUX 3UMYHOT Ha AHE BOAO-
emMa Ha MHOrofeTHUX KopHesuuax (KyBlnHKa 6enas — Nymphacca alba)
nnn B BUAE CNeunann3mpoBaHHbIX MOYEK — TYPUOHOB (psicka Manas —
Lemna minor) n gp.

5. TepopnTbl — OLHONETHNE PacTeHUs, NepexuBatoLe CyxXon un
XO/04HBIA Nepuof B BUAE CEMSH WK CMOP, CHabXeHHbIX Mopgonoru-
YeCKUMU WA (U3NO0NMOTMYECKMMU NPUCMOCOBNEHNAMN 3P PEKTUBHO-
ro NpoTWBOAENCTBNA HebNaronpuATHLIM YC0BUAM.

KonnuecTBeHHOe pacnpefeneHne nepevyucneHHbIX rpynn pacTeHuil
No KAMMaTU4eckMM 30HaM (B MpPoOLEHTax) COCTaBaseT MX GUONOrMyecKuii
cnekTp (FopbiwnHa, 1979).

VI1un. MoHokapnu- VI Tvn. MnasatoLye 1
YEeCKUe pacTeHns NnofBo/HbIE TPaBbl
V1un. Monukapra- VI Tmn. 3eMHOBOAHbIE

YecKue pacteHusa Tpasbl
OtpenB Otpen I”
HA3EMHbIE TPABbI BOJAHbIE TPABbI
A n

IV 1un. MNonyKycTapHUKM n
MOMYKYCTapHUYKM

Otpen b
NMonyAPEBECHbIE PACTEHNA

| IlTun. KyctapHuukm |
| Il Tvn. KyctapHukn |
| I Tvn. [epesbA |
OTgen A
OPEBECHbIE PACTEHNA

Puc. 1.4. )KusHeHHble (POpMbl MOKPbITOCEMEHHBIX 11 XBOWHbIX PacTeHWA
(no W.T". Cepebpsikosy)



Knaccuukayms >XM3HEHHbIX POPM MOKPbITOCEMEHHbIX W XBOMHbIX
pacTeHwnii paspaboTtaHa W.I". CepebpskoBbiM (Pagkebur, 1977). Ero knac-
cMUKaLms BKIOYAET YeTbipe 0TAeNa U BOCEMb TUMOB XU3HEHHbIX (POPM
(puc. 1.4). BblfeneHne 0TAe0B OCHOBAHO HAa CTPYKTYpPe Ha3eMHbIX Oce-
BbIX OpPraHoB, a BblAeNneHne TUMOB — Ha OTHOCUTENIbHON AANTENbHOCTH
YXU3HN Ha3eMHbIX OCel (4PEeBECHbIE) WUAWM Ha ANTENbHOCTM XU3HU pa-
CTEHWIA B LeNoM (HaseMHble TPaBAHUCTbIE PacTeHWUs).

YXXn3HeHHee (hOpMbl pacTeHWIA, Kak v BUAbI B 3KOJIOTMYECKO HULLe,
MOryT JOMUHUPOBATbL B coobLlecTBe. [103TOMY UX CUMTAIOT MHAMKATOpa-
MW YCNIOBMIA 0BUTaHWs, BaXKHEMLIUM CpefM KOTOPbIX ABNSeTCA Temnepa-
TYPHbIN hakTop. X

Mpw BbILENEHUMN XU3HEHHBIX (POPM XXMUBOTHbLIX NPUHUMAIOT BO BHU-
MaHWe He TOJIbKO MX NPUCNOCO6/IEHHOCTL K TeMMNepaType, HO U Apyrue
thakTopbl. Hanpumep, Ha MopoNOrMK0 MIEKOMUTAIOWMX B HAMOOMbLLUe
CTEMEeHN BAUAET XapakKTep WX MepefiBUMXeHUs B pasHbiX cpefax. Ha atom
OCHOBaHWM BblAeNeHo NATb afanTUBHbLIX FPynn aTux opraHu3MoB (YepHo-
Ba, bbiioBa, 1981); HaszeMHble, MOA3EMHbIe (3eMNEPOK), APEBECHbIE, BO3-
[LylUIHble U BOAHbIE (HOPMBbI.

LLInpoKo M3BECTHA TaKxXe KnacCUpukauus XWU3HEHHbIX DOpPM XU-
BOTHbIX, NpeanoxeHHas [.H. KawkaposbiM (1945). 3TOT aBTOp BbIAENS-
eT CfefytoLimne rpynnbl U MOATPYNMbI:

1. MnaBatowume hopmbl. [Jenstca Ha BOAHbIE U MONYBOAHbIE.

2. Porowme cdopmebl. MogpasgensoTca Ha OTHOCUTENIbHBLIX U abco-
NIOTHBIX 3EMJIEPOEB.

3. HasemHble hopMbl — He fenatolue Hop, AenatoLine Hopbl U XKN-
BOTHbIE CKaJl.

4. ipeBecHble NaszaroLine Qopmel.

5. Bo3gyLlHble (hopMbl.

M3 npuBefieHHbIX Bbille JAaHHbIX BUAHO, YTO MyTW aganTauuu Xus-
HEHHbIX (POPM PacTeHUn WU XMBOTHbLIX, UMes 06Lne YepTbl, BCE Xe
pasnuyHbl MO KOMMeKcy PpakTopoB. MO3TOMY MMEET CMbIC/ PacCcMoT-
peTb HECKO/IbKO NnofpobHee MexaHW3M afanTtauuu.

B OCHOBe 3TOro MexaHu3Ma fieXkxaT OTBETHble peakuuu OpraH1M3MoB
Ha BNWAHWE YCNOBUIA cpefbl. B 60MbLUEl Mepe 3TO KacaeTcsi pacTUTeslb-
HOCTWU. ECNM XWMBOTHbIE BBUAY CBOE MOABVMXXHOCTU MOTYT YXO4UTb U3
cpedbl ¢ He6naronpuATHLIMU YCIOBUAMW, TO PacTeHUs Takol cnocob6-
HOCTW NuLUeHbl. 10 3TOM NpUYMHE OHW «0BpeYeHbl» UMEHHO Ha afan-
TaUWOHHOE NPeooNieHNe HebNaronpUATHbLIX BO3AeNCTBIIA cpefbl. 3TO BO3-
MOXHO 6narofaps n1acTUYHOCTU CTPYKTYPbl U (DYHKUWIA pacTUTE/bHbIX
OpraHu3moB, 4TO CMOCO6CTBYET BbIpabOTKE NPUCMOCOBUTENbHBIX U3Me-
HEeHWIA CTPOEHMSI U NPOLLECCOB XM3HeaeaTenbHocTN (FopblliKMHa, 1979).
OcCHOBHble BUAbl afanTauuy cuctemaTusnmpoBaHbl B Tabn. 1.1.
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Ta6nuya 1.1

AanTaLyM U X CyLLIHOCTb

Bug
aganTaum Copfiep>xaHvie 1 MexaHu3m afanTtaumm
1 2

Mopthonoruyeckass  OCyLLECTB/SIETCA HA YPOBHE KIETKU, TKAHE 1 LLenoro opraHusma.
BK/tOYaET NepecTpoiiky (opMbl, pasMepoB KETOK W VX OopraHesn,
M3MeHeHMe MPOBOAALLMX N ACCUMUANALMOHHBLIXTKAHEN, a Takke
pa3MepoB Tefa ¥ COOTHOLLIEHWS! er0 OpraHoB

MoBeseHYecKas CTpoeHve ybexwLL, nepemelLeHne B cpedy ¢ 6onee
(3aTonornyeckas) 6naronpuATHLIMKU YCNOBUSIMM

dusmonornyeckas n OcHOBaHa Ha CMOCOGHOCTW OPraHW3MOB U3MEHSITD -
BUOXMMUMYECKas MHTEHCMBHOCTb U HanpaB/iEHHOCTb (h3M0MI0r0-6UOXUMUYECKIX
MPOLECCOB, MOBbILLIATH YPOBEHb YCTOWUMBOCTM K (hakTOpaMm cpefpl

TemnepaTypHas Bx/touaeT Mopdodu3noNoruieckne U3MeHeHNs,
CthopMMpOBaHHbIE B MPOLIECCE IBOOLMN B KAYECTBE 3aLL/ThI OT
He61aronpUsTHLIX TeMNepaTypHbLIX BO3AENCTBUIA (PAacroNoXeHe
MoYeK BO30GHOB/EHMS, BbIPaGOTKA COOTBETCTBYHOLLEN BpEMEHHO
OpraH13aLum Xu3HeHHbIX NPOLIECCOB)

XpomaTtuyeckas OcHoBaHa Ha CBOCTBE BOAHbLIXPACTEHUIT M3MEHSATL COCTaB CBOEr0
MUrMEHTHOTO KOMI/IEKCa B 3aBUCUMOCTU OT FyGUHBI 1,
COOTBETCTBEHHO, U3MEHUBLUMXCSA CMNEKTPa/IbHbIX CBETOBbIX
YCOBUIA MECTOOBUTaHNS

Buonornueckas™ ObecneumBaeT 3(heKTUBHOCTb PA3MHOXEHMS OPraHM3MOB
(BbICOKaA CeMeHHas NPOAYKTUBHOCTb, BEreTaTMBHOE
pasMHOXeHWe, NPUCNOCOB/IEHNA K PACNPOCTPAHEHWIO CEMSAH U
T.M.).

* AJanTauys crnopHasi, Tak Kak MOXeT ObITb BbiBeAeHa U3 MOP(ONOrNYecKoi n (nnm)
(h1310N0r 0-BMOXMMUYECKOIA.

MepeuncneHHble B Tabn. 1.1 agantayuy no rny6uHe M 3HAYMMOCTHK
MOryT nogpasfenstbCs Ha MoAMMUKaLUOHHbLIE, HacneACTBeHHble (de-
HOTUMUYECKMNE) U HACNeACTBEHHO 3aKpenneHHble (FeHOTUMUYECKue).

MTak, pacCCMOTPEHHbIE Bbllle MaTepuassl CBUAETENIbCTBYIOT O TECHOIA
B3aVIMOCBSA3M MOHATUI «3KOMOTMYECKas HULWa», «XKU3HEeHHas hopma» u
«afanTtaunsa». B cBA3W C 3TUM OnpejenieHHblA UHTepec NpeacTaBnsloT
MONbITKW MOAENMPOBaHNA 3KOMOTMYEeCKOW HUWK. OfHa 13 Taknx Moge-
neii B 06WmMx yepTax onucaHa I.B. CtagHuukum n A.N. POANOHOBbIM
(1988). OHa npeacTaBnseT Co60K KOMOMHALWUIO HECKONbKUX KOOPAW-
HaTHbIX CUCTEM TPeXMepHbIX MPOCTPAHCTB (haKTOPOB C 06Leli TOYKON

29



Puc. 1.5. MaTtemaTtuyeckast MoAe/b 3KONOMMYECKON HULLIL:
A, B, C, D, E, F, G—koopanHaTbl (hakTopos; I"— rvneprnoBepXHOCTb HULLIN

OTCcuyeTa, MPUYEM B KaXAOW M3 CUCTEM 3KOMIOTMYecKas HuLla npeacTas-
NAeTCA napasnenennnefom pasHbiX pasMepoB. B 3TOM HeAOCTaTOK AaH-
HOW mogenu, Tak Kak ans N ¢akTopoB Mbl nonydyaem N/3 HuW, HUKaK
He yBA3aHHbIX Apyr ¢ ApyroMm. bonee uenecoobpasHo paccmatpuBatb He
KOMOUHALMIO TPEXMEPHbIX NPOCTPaHCTB, & MaTEMATUYECKOE MHOrOMep-
HOe MpOCTpaHCTBO (hakTopoB (puc.1.5).

B 3aTom cnyyae akonormuyeckas Huwa 6yfeT npefcTaBfeHa He
COBOKYMHOCTbIO Mapannefnennnesos, a rmnepnoBepXHOCTLIO CNOXHONA
thopMbl.  'MNepnoBepxHOCTb MOXET ObITb HaijeHa MeToAaMuW MHOrO-
MEPHOr0 CTATUCTUYECKOro aHanusa ¢ ucnosb3oBaHvem 3BM. MeToabl
TAaKoro aHanmMsa onucaHbl, Hanpumep, B Hawmx pabotax (KapeTHUKOB,
BanykoHuc, 1972; BanykoHuc u ap., 1976 n gp.).

B 3aBeplueHVe JaHHOI0 noapasfena paccCMOTPUM elle OfHO NMOHATHE
«apea», HaxoAsLeecsd B TECHeNL el CBA3N C YK€ PACCMOTPEHHbLIMMU.

Mop apeanom NOHWMaeTcs OrpaHWyeHHas o6nacTb pacnpocTpaHe-
HUS Kakoro-nm6o Buaa, pofa, CeMeiCcTBa PacTeHW WU XUBOTHBIX, a
Take M0G0 COBOKYMHOCTWM B3aMMOCBSI3aHHbLIX APYr C APYroM opra-
HW3MOB.
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B TonKOBaHWM TepMWHa «apean» HeT eguHOro noaxoga. Tak, H.®.
Pelimepc NpMBOAUT 4eTblpe pasHble €ro OMpefefieHus: «apean —
obnacTb pacnpocTtpaHeHusa: 1) cucTemMaTUYecKOW rpynmnbl XXUBOTHbIX
opraHusmoB (BuAaa, poaa v T.4.); 2) onpeaeneHHOro Tuna coobLlecTs;
3) CXOAHbIX YCNoBWi; 4) CXOAHbIX 06BLEKTOB (HACENEHHbIX MECT U
T.n.)» (1990, c. 23).

paHuLbl apeana 06yCNOBANBAOTCA ECTECTBEHHLIMU Nperpagamu (ro-
pbl, MOPS, Peku), a TakXkKe TaKMMU NPUPOSHbIMU (haKTOpaMu Kak Kau-
Mar, noysa, MuLLeBble Pecypchl 41 OPraHM3mMoB 1 ap. B Hawm AHW Ha ero
thopmupoBaHue Bce 60ee OWYTUMOE BAUSHUE OKa3blBaeT AeATe/IbHOCTb
YesioBeka.

OpraHn3mbl, UMeloLLIne 06LINPHbIE apeasibl, UMEHYKOTCS KOCMOMNOM-
Tamu, a Te, KOTOPbIe XUBYT Ha HEBOMbLUUX yYaCcTKax, — IHAEMUKAMM.

TepMUH «apeas» UMeeT MHOXEeCTBO 60/ee Y3KNX 3HaYeHUin. HekoTo-
pble U3 HUX NpUBeLEeHbI B Tabn. 1.2.

Tabnuuya 1.2
Bapuauym TepmmHa «apearn»

HavimeHoBaHve ' Ero npusHaku
apeana

ECTecTBeHHbI  He N3MeHeHHBbII YeoBeYECKOI AeSTENIbHOCTLHO
MCKYCCTBEHHbIA  PacLUMpeHHBIA MM NCKYCCTBEHHO C(HOPMUPOBAHHbIl YeNOBEKOM

MepBuYHbIi O6nacTb M3HaYabHOro (HOPMUPOBAHNS BUAA UM MHBIX COOOLLECTB
(aBTOXTOHHbIN) OpraH13mosB

PenuHoBbI Apean Buaa, Yy>KO0ro COBPEMEHHbIM KIMMATUYECKUM UK APYTUM
YCNnoBusAM MECTHOCTU

Cokpalyatounii- Apean Buaa Wam COOBLLECTBA,YMEHbLUIAIOLLMIACSA MO eCTECTBEHHbIM

ca WM @aHTPOMNOreHHbIM NPUYMHAM. YKUBOTHBIE U PaCTEHUS C TaKUM

(cyxarowuiics)  apeanom bepyTcs nog 3aluTy u BHOCATCA B KpacHble KHUMM
rocygapcTs

UacTbapeana BuAa, e OH NUTAETCS, HO He Pa3MHOXAEeTCs
Tpoduueckuii (Hanpumep, MecTa 3VIMOBOK MEPENETHbIX MTULL)

O6/1acThb, rae By MOXeT 0GUTaTh B CBA3U C HA/IMUMEM MOAXOASLIMX
3KONOrMUECKMIA IS HETO YC/OBWIA BHE 3aBUCMMOCTM OT TOTO, Fi€ PacrofiokeHa aTa
0611aCTb V1 OTZENEHA NI OHA ECTECTBEHHBIMM Gapbepamu

MeHee ynoTpebuTe/lbHbIMW BapuauusimMmm TEPMUHA «apeai» ABASAIOT-
CA; apean NpPepbIBUCTbI, pacLuMpAOWMIACA, CNIOLIHOM, COBPEMEHHDI,
CE30HHbI 1 T.N. VIX CMbIC/T MOSCHEHWIA He TpebyerT.
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MoHATHE «apean» MMeeT 1 60/ee LUMPOKOE TONKOBaHMe. B yacTHOCTH,
apean, B npefenax KOTOpPOro Habnogaetcs BO3MYLLEHWS B MPUPOLHOIA
cpefe (6uocepe), ToXe HasbiBaeTeA 3KONOTMYECKUM apeasiom.

MoHATNE «apeas» OTHOCUTCA K 3/1IeMeHTapHbIM (Hanbonee NPoCTbIM)
TEeppUTOpPUANbHLIM KAaTeropmsam 3Konoruu. bonee CNOXHbIMU
TEPPUTOPUANBHBLIMU KaTEropusamm ABASKOTCA PErnoH, paiioH, 30Ha 1 ap.

Mop pernoHom (unu paitloHom) Bcned 3a 3.6. AnaeBbiM (1983) Mbl
NMOHMMaeM reoTopuio (TEPPUTOPUIO UM aKBATOPWIO), MO COBOKYMHOC-
TW HacbllLaloWmX eé 3/1eMEHTOB OT/IMYAIOLLYIOCS OT APYTUX FreoTopuil u
06nagatoLLyo efMHCTBOM, B3aMMOCBA3aHHOCTLIO COCTaBAAOLWMNX 31eMEH-
TOB, & TaKXe LeNOCTHOCTbIO, NpUYem 3Ta LEeNOCTHOCTb — O06BEKTUBHOE
YC/OBME N 3aKOHOMEPHbIA pe3ynbTaT pasBUTUA LaHHOW reoTopuw.

1.5. COOBLWECTBO W rnonynaund

Mexay MOHATUSMMW «COOOLLECTBO» U «MOMyNsALMs» CyLIeCcTByeT Npu-
MEpPHO TaKoe XKe COOTHOLLEHME KaK MeXAY MOHATUSAMMU «3KOCUCTEMa» U
«BUNOreoLeHO3»: ecin «COO0BLLECTBO» — BeNMUYMHA Ge3pasmepHas (BHe-
MacwTabHasi), TO MOHATME «MOMYNAUUSA» OrFpPaHWYeHO pamkamu 6umo-
NOTUYECKOr0o BMAa.

Mopg coobuiecTBOM MOHUMaeTcA Ntob6as COBOKYMHOCTb COBMECTHO
CYLLECTBYHOLLNX OPraHn3mMoB (06bIYHO 3TO CPaBHUTENLHO MeNKMe rpynnbl
pacTeHWi 1 XMBOTHbIX). CBA3b NOO6Oro coobLecTsa ¢ 3KOCUCTEMON K
61oreoLleHO30M 3aBMCUT OT BbiGOpa rpaHuL, CoOOLLEeCTBa.

Ecnn rpaHuubl coBNajaloT ¢ rpaHuLamMy 61oreoLeHos3a, To TepMUH
«COO0GLLECTBO» MOXHO paccmaTpuBaTb KakK CMHOHWM TepMuHa «6uoLe-
HO3». B 3TOM cnyyae B CBA3M C TPEMSA COCTaBAAOLWMMU BMOLLEHO3a MOX-
HO BbIAEIUTL U TPU COOOLLECTBA OPraHW3MOB (PacTeHWd, XXWBOTHBIX U
MWKPOOPraHN3MOB), XOTS BBUAY WX TECHOW B3aMMOCBA3U MOHOE pas-
rpaHnYeHme BecbMa Mpo6/eMaTUYHO.

CornacHo C.C. LWBapuy (1970), nonynsiunsi —3To afieMeHTapHast rpyr-
NMPOBKa OPraHVW3MOB OMpefesieHHOro BMAa, 06/1afaroLlas BceMy Heobxo-
OVMbIMW YCNOBUSIMU ANS1 NOAAEPXKAHMSA CBOE YMC/IEHHOCTU HEe0603PUMO
OIMTeNbHOEe BPEMS B MOCTOSIHHO M3MEHSIIOLLMXCS YC/IOBUSIX CPefpl.

Mo I.B. CtagHuukomy n A.N. PoauoHoBy (1988) nonynsiumein Ha-
3bIBAtOT COBOKYMHOCTb 0CO6E OA4HOro BUAa, HaCenawlWmx onpepeseH-
HOe MPOCTPaHCTBO, BHYTPW KOTOPOr0 OCYLLECTBASETCA Ta MU MHadA CcTe-
neHb 06MeHa reHeTMYecKo MHdopmaumei (naHmukenst). 3 aToro on-
peAeneHmns BbITEKAET, YTO XKUBbIE OpraHM3Mbl 60/1ee NN MeHee AANTeNbHOe
BPEMS MOFYT CYLLEecTBOBaTb TONIbKO B ¢hopme nmonynsyuii. OyeBngeH
TaKXXe W BbIBOA O TOM, YTO NOMY/ALUA ABMASETCA COCTAB/ANLLLEA 3KOCK-
cTeM 1 buoreoLeH030B (6MoKOMNOHeHTOW). Mo K.M. CbITHUKY € coaB-
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Topamu (1987), opraHmM3oBaHHas rpynna nonynayuin, pacTeHUn u MuUK-
poopraHnM3MoB, NPUCMOCOBNEHHBIX K COBMECTHOMY 06UTaHUIO B npefe-
nax'onpefeneHHoOro o6bemMa NPOCTPaHCTBa, U eCTb He YTO MHOE, KakK COo-
obwecTBo mMnu 6moLeHo3, T.e. 6MOLEHO3 SIBASETCA MOHATUEM 6onee
BbICOKOrO paHra, 4eMm nonynsayus.

B T0 e Bpems Henb3s cornacutbes ¢ yteepxaeHmem k.M. AHZepcoHa
(1985) 0 TOM, 4TO NOMynsUMA ABASETCA CamOli HU3KOW CTYMEeHbl B
nepapxmm skocuctem. Hanpumep, ecium B KavyeCcTBe 3KOCUCTEMb
paccmaTpuBaThb LBETOYHbIA FOPLIOK C KAaKTYCOM, TO MOCMeAHUIA HUKaK
Heflb3 paccMaTpyBaTb Kak BCIO MONyNALMI0 AaHHOTO BUAA KAKTYCOB.

Kpome nonynsuuili 3KoNOrMyeckux, Haxomswmxcsa B O4HOTUMHbLIX YyC-
NOBUAX 06MUTAHUA, BbILENAT TakXe MNONyNAuMKM reorpaguyeckue,
NPUYpPOYEHHbIE K ONpefeneHHbIM reorpauyeckum o6nactam. 3T no-
NynsLuyM HaxogaTcs B onpefefieHHOM COOTHOWeHWW. Tak Kak B pas-
NINYHbIX YaCTAX apeana, 3aHUMaeMoro BUAOM, HabnoAaoTCa pasHble yc-
nosus, H.M. HaymoB (1963) npeanoxun KOHUENLM0 nepapxuu nonyns-
UMiA 1 MPegnoXun cnefyrowyo nx Knaccmukaumio B 3aBUCUMOCTU OT
3aHUMAEMON UMUK TeppUTOpUK:

1. 3nemeHTapHaa Ay noKaabHas NonynsaLus — COBOKYMHOCTb 0Co6eit
BMAA, 3aHMMatoLMX HEOOMbLUOWR y4acTOK OAHOPOAHONM nnowaaun. Konu-
4ecTBO TakMX MOMYNSLUIA 3aBUCUT OT pasHO0bpas3ns YCNOBMIA 3KOCMUC-
TEMbI.

2. JKonoruyeckasa nonynauus — COBOKYMHOCTb 3/1eMeHTapHbIX Nony-
NAUNiA (BHYTPUBMAOBLIX FPYNMNUPOBOK), NPUYPOUEHHBIX K KOHKPETHbLIM
aKocucTemam 1 GUOreoL,eHo3aM.

3. leorpaduueckast nonynsauMs — COBOKYMHOCTb 3KO/IOMMYECKUX MO-
NyNALUA, 3acensatoLinx 3HaAUYUTENbHYIO TEepPpUTOPUIO C reorpaduuecku
OLHOPOAHBLIMUN YCNOBUSAMMK CYyLLEeCTBOBaHUA. B npegenax reorpaguuec-
KO nonynauum HabniogaetTca eAuHbIi PUTM XU3HEHHbIX SBIEHWUIA U
Apyrve gyHKUMOHaNbHble 0CO6EHHOCTM, co3gatolmne mMmopghohunsnono-
FMYECKUiA TUM, OTANYAKOLWNIA faHHYIO NONYNAALMI0 OT COCEAHUX, Haxo-
AALWMXCA B MHBIX reorpagmyeckux ycroBusax.

MpakTMyeckKn aHanoOrnmyHbIX B3rNAL0B Ha COMOLYMHEHHOCTH
rpynnupoBOK 0cobeil BHYTpM nonynsauumin npupepxusaetca un N.H.
MoHomapesa (1975). E& npeacTtaBneHns unntocTpupytotes puc. 1.6.

M Bce e Mbl CK/NOHHbIe MpeanoyvTeHMe oTAaBaTb NONynsUUM Kak
MOHATUIO 3KONOrMyeckomy. lpexae BCero nNoTomy, 4To y MONynsaumu
ecTb reHeTMYecKas XxapakTepucTrKa, cBsizaHHas ¢ eé akonorueii (npexae
BCero, 3T0 —Cnoco6HOCTb K aganTtaymmn). Kpome T0ro, nonynauumn xapak-
TepHa YCTOMNYMBOCTb — CMOCOBHOCTL AANTENbHOE BPEMS COXPaHATbCA
(Nnpou3BoANTL NOTOMCTBA) B fAaHHbLIX (MU 3BOMIOLMOHUPYIOWKX) YC-
NnoBuAX cpefbl. CXOXUX B3rNA40B MPUAEPXKMBAKOTCA U Apyrue aBTopbI
(NanTes, 1970,1979; CmonbsHWHOB, Pabyxa, 1971; Hosukos, 1976 n ap.).
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Puc. 1.6. MpocTpaHcTBEHHOE NoapasaeneHune nonynsaumm (no .H. MoHomapesoid, 1975):

/—apean Buga; 2—reorpapuyeckas nonynaums; 3—aKonornyeckas
(mecTHas) nonynAums; 4—Mukpononynauus (anemeHTapHas)

Kak 6uonormyeckas eguHuua, nonynsayus obnagaet onpegeneHHol
CTPYKTYpPO 1 tyHKumeid. CTPyKTypa NONynauMM BKOYAeT Takue eé
nokasaTe/siM Kak YWUCIEHHOCTb M MAOTHOCTHL (pacnpegeneHve ocobeli B
MPOCTPaHCTBE), COOTHOLLEHME TPYNN N0 Nofy, Bo3pacTy, X Mopdooru-
yeckue, NOBefeHYECKME N Apyrue ocobeHHOCTW. CTpyKTypa nonynaunm
onpenenseTca 3KONOrMYECKON HULLIERA [aHHOTO B1Aa, @ UMEHHO —COOT-
BETCTBMEM YC/OBUI MECTOOO6UTAHUS (PeXXMMOB (haKTOPOB cpefbl) Tpe-
6oBaHMAM (T.e. TONEPAHTHOCTU) cChnararoWmnx Nonynaunuo opraHM3moB.
CTpyKTypa nonynsayuii u pasmepbl UX apeanoB Y4MTbIBAOTCS Npu opra-
HU3aLMM OXOTHUYLUX XO3SNCTB, OMpefesieHUN FpaHuL, 3anoBefHUKOB,
NPUPOAHBLIX HaLMOHaNbHbLIX MapKOB M 3aKa3HWKOB.

YMCNeHHOCTbI0 NOMYNALUN Ha3biBaeTcs 06LLee KONMYecTBO 0cobeit
Ha JaHHON TeppUTOPMM NN B aHHOM 06beMe. PasnuyaloT Henepmoau-
Yeckue W nepmofmyeckume KonebaHus YMCaeHHOCTU nonynauyuin. OTpu-
uatesibHOe BAMSAHME YeN0BeKa Ha NOMynsuMi MOXET MPUBECTU K pes-
KOMY CHWXXEHMWIO Konu4yecTBa ocobeil. KpaliHuil cinyvyail — yHUUTOXe-
Hue (reHouup) Bmpaa (0COGEHHO, €CIM OH COCTOUT BCEro U3 OfHOW
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nonynsuuun). Tak NpoM30LW0 C elle COBCEM HeAaBHO CYyLLEeCTBOBABLUU-
MW BUAAMW — CTE//IEPOBOI KOPOBOW, CTPAHCTBYIOLWMUM roy6emM, TypoMm
(eBpoOMenckmm 6bIKOM).

MnoTHOCTb NONyNAUNN — CPefHEe YNCNO 0CO6el Ha JaHHON Teppu-
TOpUU UM B 06beMe. Pa3nnualoT TakKe 3KONOTMYECKY MAOTHOCTb, MO
KOTOPOi/ NOHMMalT 4YMcno ocobeli (MM ux Guomaccy) Ha eauHuLy
3aCeneHHoOro npoctpaHcTea. Mpu yBeNWYEHMWN YUCNEHHOCTU MONyns-
LUKN ee NAOTHOCTb BO3pacTaeT (eCNU HeT paccefieHus). Ond Kaxnoro
BUAA CYLECTBYIOT ONMTUMasbHble 3HAYEHWS MAOTHOCTWM MONYASALUN.

BaxXHeAWUMU BHYTPUGYHKUNOHAbHBIMM MOKa3aTenaMyn nonyns-
UMW ABAAKOTCA POXKAAEMOCTb U CMEPTHOCTb. BaxkHellumnMun haktopamum,
PerynvpyroLwmnMm COOTHOLIEHNE MEXAY HUMM, SBASETCA CTeneHb B3au-
MOAENCTBMA C APYTMMU OpraHmM3mMamm (KOHKYPEHTaMU, XMULLHUKaMMU,
napasvTamm), a TakKe KaMMaTt u gpyrue abnoTudyeckue (akTopbl.

Cnoco6HOCTL NOMNYNsLMM BO3BPALLaTLC B PaBHOBECHOE COCTOSAHME
Ha3blBaeTCH FOMEOCTas30oM, PerysimpyembiM MOCPEeLCTBOM MOSOXUTESb-
HbIX U OTpULATeNbHbIX 06paTHbIX CBsi3ei. Takum 06pasom, Monynsauus
06nagaeT CBOMCTBaMU KUOEPHETMYECKUX CUCTEM — CMOCOBHOCTbIO K
camoperynsuumn, camoopraHmsauuy 1 camoBOCNPOU3BELEHUIO.

MexaHuU3M romeocTtasa Nonynaunmn XmBOTHbLIX NOKasaH Ha puc. 1.7.

3 paccMOTpeHns 3TOro pucyHka BMAHO, 4To lMpn npeobnagaHum
MOMOXMNTENbHBIX 00paTHbLIX CBA3e/ MPOMCXOAUT POCT YMUCEHHOCTU 0CO-
6eil. B fanbHeliem 3TOT poOCT MPUOCTaHABINBAETCS BCAEACTBME OTFpaHu-
YEHHOCTWN PecypcoB NMUTaHMSA W BO3AEHCTBUA OTPULIATENbHOM 06paTHOWA
CBA3U. 3aTeM, KaK FOBOPAT, MasATHUK ABMKETCA B 00paTHYH CTOPOHY.

TaknM 06pa3oMm, 3KOJ0OrMYECKME CUCTEMBI, BKKOYAA NONYALUIO, Ha-
XO0AATCS B AMHAMMYECKOM PaBHOBECUU, MPAKTUYECKN He AOCTUTras CTaTu-
yeckoro paBHosecusi. .M. AHaepcoH (1985) 3T0 06bACHSAET CMNOXHO-
CTbO PEryNMPYIOWMX MEXaHU3MOB M 3anasfblBaHNEM WX AEeACTBUMS.

Bonee nogpo6bHO (hYyHKUMOHMPOBaHME MONyNAuUWiA ByaeT paccMoT-
PEHO HMXe (CM. pasgen 5).

34ecb e OTMETUM, UYTO C 06LLLEOMONOTMYECKOA TOUKIN 3pEHNs Mony-
NALMA NpeacTaBnseT CaMOCTOSTe/IbHbI YPOBEHb OpraHu3aunm XXUBOWA
mMaTepuu, TaKoi e, KakK KieTKa nau opraHusm. MosTomy nonynsuus
XapaKTepu3yeTcsl He TOMIbKO CTPYKTYPOM, OT/IMYHOW OT CTPYKTYpbl ApY-
rMx 6MoNOrNMYecKUX 06HLEKTOB, HO U CNEeLU(NYeCKUMIU 3aKOHOMEPHOC-
TAMW (DYHKLMWOHUPOBAHWA, TOMbKO €l NpUCyLMMuU.

C nosumuuii 3KoNorum Yenosedeckoe 0OLLECTBO TaKXe CneayeT cuu-
TaTb nonynsymein. HecmMoTpsa Ha TO, UTO YenoBeYeckoe 06LECTBO NMeeT
cneunduyeckyr CTPYKTYpY M 0Co6ble 3aKOHbI AeATe/IbHOCTU, OHO reHe-
TUYECKU, 3BOJIIOLUMOHHO U DYHKUMOHANLHO CBSI3aHO C MPUPOAONA. YTo-
6bl CyLlecTBOBaTb, Ye/I0BEK AO/DKEH NMPOM3BOAUTL, a 415 3TOr0 — BCTY-
naTb B ONpefeneHHbIe OTHOLLEHUS C OKpYyXXatolleli ero cpegoin. He Bbi-
3blBaeT COMHEHMA, YTO YeNOBeYeckoe 0OLLeCTBO MpeAcTaBnseT 0CObbIN
couuanbHbli OpraHnW3m, HO B TO XXe BpPeMS OHO ABASETCH OLHON W3
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Puc. 1.7. FomeocTas B NONYAALMM XUBOTHbIX, PEFY/IMPYEMbIA JOCTYMHOCTLI0 MULLIEBbIX
pecypcos (no k.M. AHfepcoHy, 1985)

nonynauuii XUBOTHOFO MMPa; AaXKe B 3/1eMeHTapHOM 6MO0rMYECKOM
CMbIC/IE YE/I0BEK HE MOXeT CyLLeCcTBOBaTb BHE B3aMMOfeicTBus ¢ abuo-
reHHOM 1 BUOreHHON cpefoit (HY>KeH KUCNOpoL aTMoctepsl, YTOObI Abl-
LLaTb, HY>XXHa BOAa — OCHOBHOI KOMMOHEHT ero Tefna U cocTeMbl 06MeHa
BELLECTB, HYXXHbl Apyrue OpraHM3Mbl — B Ka4yecTBe MULLU U T.M.).
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OfHaKo OT Apyrux NonynsAyuii 4esoBe4eCcTBO OT/IMYAETCA ABYMS F/1aB-
HbIMW 0COGEHHOCTSIMU. Bo-nepBbIX, YenoBeyeckas nonynsauus obnagaet
KONIIEKTUBHLIM pa3yMoM. Bo-BTOpbIX, 61arofapsi Hay4YHO-TEXHMUECKO-
MYy BOOPY)XEHWIO, MOLLHOCTb BO3AEMCTBMA Ye/0BEKAa Ha MPUpoAY B COT-
HU W TbICAYM pa3 NpeBblllaeT ero 6MONOrMYECKMe BO3MOXHOCTHU; MO
CyTW, Apyrve MOonynsiLuMu XWBOTHbIX HEKOHKYPEHTHbI MONynsuuu 4e-
noBeKa.

N3 3TuXx 0COGEHHOCTEN BbiTEKAET U ABONCTBEHHOCTb OTHOLUEHWUIA
yenoBeKa C OKpY>XKatollleid ero cpefoil. C 04HOIN CTOPOHbI, OH CMOCO6GEeH
ynyJwaTb, ob6naropaxmsaTb cpegy, npespawatb 6uochepy B Hoochepy
B.N. BepHafckoro. A ¢ gpyroi CTopoHbl, 06/1aas HeBUAAHHOW focene
MOLLbKO, YE/I0BEK CMOCOOEH MOryouThb IOOYH0 MONYSLMI0 XXUBOTHBIX 1
pacTeHWiA, PaspyLUNTb He TONbKO COGCTBEHHbIA NPUPOAHbLIA «AOM», HO U
6roctepy B LLeNOM — [OM BCEr0 YenoBeyecTBa.

1.6. SKOJTIOTMYECKUE ®AKTOPLI, NX NEVCTBUE
N BSAMUMOJLENCTBUE

4.  Okpyxawouias opraHu3M WMauM Coo6LLEeCTBO OpraHM3MOoB cpefa xa-
pakTepusyeTcs pasHoo6pasmMeM AMHAMUYHbLIX BO BPEMEHU, MPOCTPaH-
CTBE 3/IEMEHTOB W YC/IOBUI, KOTOPble MOXHO 06bEAMHUTL 0606LLEH-
HbIM TEPMUHOM — cpakTOopbl. PakTOp MpeAcTaBnfeT CO60W ABUXKY-
LYK CUy npouecca WKW ero ycnosue, BAUAIOLWee,Ha npouecc, 1160
CyLLecTBeHHOe 06CTOATENILCTBO B KakOM-nMbO npouecce unun aBne-
HUN.

Cpean MHOXecTBa (PAKTOPOB MOXET ObITb BblAe/ieHa rpynna 3Konoru-
YyecKnx (hakTopoB.

JKonornyecknii haktop — 3To N060e ycnoBue cpebl, CNOCobHOe
OKasbIBaTb MPSMOE UM KOCBEHHOE B/IMSIHUE HA XXWBbIE OPraHn3Mbl XOTA
6bl Ha MPOTSHXKEHUU OfHON M3 (ha3 UX UHAMBMAYANbHOTO Pa3BUTUSA
(CtagHuuKnin, PognoHos, 1988).

VmetoTcs 1 gpyrve onpegeneHuns s3Koornyeckoro pakropa. Tak, H.®.
Peiimepc (1990) nog 3KonornyeckmmM hakTopom MoHMMaeT ntoboe ycno-
BME Cpefbl, HA KOTOPOE XNBOe pearupyeT NpUCnocobuTeNbHbBIMU peak-
UUAMU.

CyLiecTByeT MHOXECTBO MOHATUIA, TEPMUHOMOTMYECKN BAN3KMX K
MOHATUIO «3KONMOTMYECKUIA (haKTop», UK CBA3aHHbLIX C HUM (Tabn. 1.3).

dakTop cpelbl OWYLLAETCA OpraHU3MOM B OMNpefeneHHbIX npegenax,
MMEHYeMbIX MHTEepPBaNOM U/ 30HOIN TonepaHTHOCTW. [Mpu aTOM Nog Tone-
PaHTHOCTbHK MOHMMAETCS CMOCOOHOCTb OPraHW3MOB BbIHOCUTb OTK/10-
HEeHUA OT ONTUMaNbHBIX AN HUX 3HaYeHWIA JaHHOTO (hakTopa. 3a npeje-
NaMu 30Hbl TONEPaHTHOCTU NIeXAT NeTalbHble 3Ha4YeHUs (akTopa (CM.
Tabn. 1.3).
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Ta6nuya 13

BaxkHeliLLIVe (DaKTOpb! 1 X XapaKTepuCTVKa

HanmeHoBaHMe CyLHocTb thakTopa (Mn chepa ero AeincTBus)
thakTOopa

AHTPOMNOrEHHBbINA CBsi3aH C B/IUSHMEM YE/I0BEKA Ha YTO-TO (B 3KONOrMmN —

C BO3[eliCTBMEM Ha OKPYXKAIOLLYIO ero cpesy).

ATMOCEpHBII CBsi3aH C XMMUYECKNM COCTaBOM, (DU3NYECKUM U
AVHaMUYECKMM COCTOSHEM aTMOCHepbI.

BrioreHHbIN COBOKYMHOCTb 61010rMYECKMX, BUOTUYECKNX U
6MOLIEHOTNYECKMX PAKTOPOB.

Bronornueckuii CBsizaH C OpraHM3mMoM WX rpynnoi OpraHM3mMoB (Hanpumep,
B/IUAHME XMLLHVKA Ha YNCTIEHHOCTb XKEPTB).

BroctepHsblii Casi3aH C BAUAHMEM Guoctepsl B LEOM.

BrioTuyeckmia CBs3aH C BO3JeCTBMEM XMBbIX OPraHM3MOB Ha cpegy
(06bpasoBaHMe M3BECTHSAKA-PaKyLLEYHIKA, UCKOMAEMbIX YT/Ien
nT.M).

BroLeHOTUYECKMIA CBs3aH C COBOKYMHbIM [eACTBUEM XWBbIX OPraHN3MOB
61oLeHOo3a.

BpepHblii JTio6oe BO3AEeNCTBUE, HEBNAronpUATHO BAUSIOLLEE HA YenoBeKa
1 OKPY>KaIOLLLYHO ero Cpefy.

BTopnyHbIi FABnseTcs cneacTBMEM NEPBMYHOIO hakTopa.

eHeTWueCKNiA CB#3aH C reHeTUYeCKMM KOAOM OpraHv3mMa.

I"eorpagmyeckmii CasizaH C reorpaMyeckvm noaokeHNeM MecTa BO3LenCTBUSA.

"eomopdhonornyeckuin CBsi3aH C 0COBEHHOCTBLIO (hOPbl MECTHOCTY.

[eohmanyeckmii Csfi3aH C (PU3NYECKMMM O0COBEHHOCTAMM JaHHOMO y4acTka
MOBEPXHOCTW UKW Hedp 3emnu, a Takke aTMoctepbl U BOAHOW
cpegl.

M36mpaTtenbHslii LelcTBYOLWNIA HA OHM OPraHN3Mbl 1 He 0Ka3blBaKLLNiA
3aMeTHOr0 B/INSHNA Ha JpyTve.

VicTopuueckuii Ero coBpeMeHHOE BNMSHWE CBA3aHO C CTOPUYECKUM Pa3BUTHEM
opraHvsma.

JNeTanbHbIi MprBOAALLMI XXNBOV OPraHn3M K rnoenu.

MepBUYHBIiA WcxopHoe BosaeiicTsye.

CoupanbHslii O6ycnoBneH 06LLECTBEHHBIMM OTHOLLEHMAMUW MEXAY NOABMU

WU HaNM4YeM COLManbHOMOA0BHOM CTPYKTYPbI Y XMBOTHbIX
(MypaBbW, TEPMUTBI, MYeNbl U A4p.).

TexHOreHHbI CsA3aH BOSAEVICTBMGM TEXHUYECKNMU CPEACTBAMN.
3BOMOLMIOHHBIV CB#3aH C NPOLU/ILIMU e0/IONMYECKUMM 3MOXaMK.
3KCTpeM8J'IbeII7I CBsA3aH C BO34ENCTBMAMM, CMNa KOTOPbLIX MPeBbILLaeT 006bIYHbIe

I'IpVICﬂOCO6VITEﬂbeIe peakynn.

JKonornyeckue hakTopbl Cpefbl LeNATCA Ha [iBe KaTeropumn: (akTo-
Pbl HEXXUBOW MPUPOALI NN abUOTUYECKNE U (haKTOPbI XXWUBO NpMpPOabl
nnmM BUoTUYECKMe.

bonee gpo6Has KnaccupumkKauns 3KOAOrMYecKux (akTOpoB cpefbl
npegnoxerHa W.H. MoHomapesoit (1978). laHHas knaccuukaums npes-
CTaBfeHa B Tabn. 1.4.
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Tabnuua 14

Knaccuthmkaums aKomormyeckyx hakTopos cpesbl

"pynna ¢akTopa ViHguBnayanbHbIi (hakTop
AbKnoTUYECKNE
Knumatnyeckme CaeT, TemnepaTypa, Bfara, IBUXeHWe BO3LyXa, JaBneHne
3pagoreHHble MexaHn4YecKkuin coctas, BAaroeMKoCTb, BO3A4yXOMNpo-
(nouyBeHHbIE) HULAEMOCTb, MAIOTHOCTb
Oporpadmyeckre BbicoTa Haj ypoBHEM MOpS, 3KCNO3MLUA CKI0HA
XrMunyeckue [a30BbI COCTAB BO3AyXa, COMIEBOI COCTaB BOAbl, KOH-
LieHTpawLms, KUCNOTHOCTb M COCTaB NMOYBEHHbIX PACTBOPOB
Buotnyeckne
DUroreHHble PacTuTe/bHbIE OpraHn3MbI
300reHHbIe JKMBOTHbIE
MuKpo6uoreHHble Bupychbl, npocTeiiwne, 6akTepun, pPUKKETCMN
AHTpOMOreHHbIE [JesATensHOCTD YesoBeka

CyLiecTBYIOT 1 Apyrue knaccugukauuu aktopos. Hanpumep, no
NepUOSUYHOCTY BbIAENAOT (haKTOpbl NEPUOANYHbIE Y HEMEPUOANYHDbIE,
Mo MPOUCXOXAEHUIO — KOCMUYECKME, BUONOrNYECKe U p., No cpefe
BO3HWKHOBEHUS — BOAHbIE, BO3AYLUHbIE, NMTOCHEPHbIE U ApP., MO Xapak-
Tepy — UH(OpMaLOHHbIe, 3HEPreTUYECKUe, BELLECTBEHHbIE, KOMMIeK-
CHble W Ap., N0 06bEKTY BO3AENCTBUS — UHAUBMAYANbHBIA, FPYNNOBON
W ap., N0 CTEMEHU BO3AENCTBUS — 3KCTPeMasbHbIA, MyTareHHbI U ap.

dakTOopbl cpefbl AeCTBYIOT HE U30IMPOBAHHO Apyr OT Apyra, a CoB-
MeCTHO (KomnjekcHo). OfHaKo UX COBMECTHOe AeliCTBME HEPABHOLEH-
Ho (IMoHomapesa, 1978). Cpeamn HUX BbIAENAOT rNaBHble NN BegyLue n
BTOpOCTeENeHHble (CONyTCTBYHOLWME, POHOBLIE). Beaylwime aktopbl fB-
NSOTCA HEOBXOAUMBIMU ANS XKU3HEAEATENbHOCTU XUBbIX OPraHU3MOB.
[ns pasHbix BUAOB Befylime (PakTopbl MOryT ObITb pasHbiMKU. CMmeHa
BeAyLmMX (haKTOPOB MOXET NPOUCXOAWTb U B 3aBUCMMOCTU OT CTajuu
pasBUTNA opraHmaMa. Tak, 4Nna pacTeHUin — aemepoB B NepuUOL LBeTe-
HUS rNaBHbIA (hakTOp — CBeT, a B Mepuos (hopMMpoOBaHUS CEMAH —
Bnara u T.n.

Korga mbl roBopuMM 06 3KONMOrMyeckmx haktopax, 3To He cnegyet
MOHMMAaTb TaK, YTO OHW [eACTBYIOT TO/IbKO OfHOHanpaBneHHo. Cylue-
CTBYeT 1 06paTHas CBA3b, T.e. OPraHn3Mbl MOTYT U3MEHATb 3KO/OTMYec-
Kne (hakTopbl cpelbl, B TOM Uncne n abnotudeckne. Tak, Npu YHUUTOXE-
HUN CcapaH4yoi pPacTUTENbHOCTU U3MEHSAKTCA BETPOBOM PEXMUM, BhaX-
HOCTb, TemnepaTypa WU Lpyrue XapakTepUCTUKW JaHHOW MECTHOCTW.
XOpoLLOo U3BECTEH TakXe TOT (haKT, YTO B ropojax, rae Hambosnee akTuB-
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HO MpOSABAAETCA AEeATENbHOCTb YesioBeka, (POpMMpyeTcs CBON 0COObIA
MUKPOKAMMAT 1 T.M.

Ycnosus, Npy KOTOPbIX BUA UMEET HaMbO0bLLIYH XN3HECMOCOBHOCTb,
a JaHHoe CcOoOO6LLeCTBO — MNpeuMyllecTBa nepes Apyrumu, noaydunnu
Ha3BaHWe 3KO0NOrMYecKoro onTuMyma.

V13BECTHbI 1 Apyrue 3aKOHOMEPHOCTH, JeACTBYIOLLME B CUCTEME «Op-
raHm3am —MakTopbl cpeabl». Tak, HeMeLKnii XuMuk 0. JInbux, oguH n3
OCHOBOMONOXHWKOB arpoxmmumnj ewte B 1840 r. BbICKa3an UAE 0 TOM,
YTO CYLLECTBOBaHWe W BbIHOC/IUBOCTb OpraHW3ma OMnpefenifseTca caMbiM
cnabbiM 3BEHOM B LIEMMW ero 3KONOTrMYeCKUX MoTpebHOCTel (3akoH J1u-
6uxa). OH yKa3sblBas, YTO BENIMYMHA YPOXKasa ONpesenseTcsa KoAn4ecTsoM
B MOYBe TOr0 M3 3/IEMEHTOB NUTaHWUA, NOTPEGHOCTb pacTeHus B KOTO-
POM Y[0B/IeTBOPEHa MeHbLUE BCEro, UHbIMU CMOBaMW, AaHHbIA 31eMEeHT
HaxoAuTCa B MUHMMabHOM KonnyecTBe. [103TOMY B cheumansHOn nu-
TepaType 3TOT 3aKOH elle HOCUT Ha3BaHWe «3aKOHa MUHUMYMa.

CornacHo 3TOMY 3aKOHY fAajibHelillee CHMXKeHWe COAepXaHus
Je(UUUTHOTO 3fleMeHTa NUTaHUs BefeT K rubenn opraHusma uau fec-
TPYKUMWN 3KOCUCTEMBI. [1py MOBLILWEHUN COLEPXKAHUA [aHHOro ane-
MeHTa B MOYBe ypoxkali 6yfeT Bo3pacTaTb A0 TexX MOp, NOKa He OKaXeTcs
B MUHUMYMe ApYyroe nuTaTeslbHOE BELLEeCTBO.

B pancHeiwem B 3aKOH JInbmxa ObIM BHECEHbI MOMNPaBKW W U3Me-
HeHusa (Ogym, 1975). Tak, B HacTosLEe BpemMs 4O0Ka3aHOo, YTO 3TOT 3aKOH
CTPOro NPMMeHUM TONbKO B YCOBUAX CTaL,MOHAPHOIO COCTOAHUS, KOr-
[la CyLLecTBYeT paBHOBECME MEXAY NMPUTOKOM M OTTOKOM BellecTBa (M
3Hepruun). YCTaHOBMEHO TakXe [JOMNO/HUTENbHOE MPaBWI0 B3anMOAeW-
CTBUS (DAKTOPOB, MMEKOLLEE CYLLECTBEHHOE 3HAYeHWe Mpu 3Kosornyec-
KOM MPOrHO3MPOBaHWU W MPOEKTUPOBAHMUMW: OpPraHW3Mm B OMpefeneH-
HOW Mepe cnocobeH 3aMeHATb HelocTaloLLee BeLwecTBO MW APYroi feid-
CTBYIOLWMNA PaKTOP MHbBIM PYHKLUOHANBHO U XMMUYECKU BGAU3KUM
BELeCTBOM WUAWN ApYruM ¢akTopom (0 B3aMMOAecTBMM (haKTOPOB CM.
HUXe).

B naHHOM nogpasfene Mbl YXKe yNoMUHaIM TePMUH «30HA TONlepaHT-
HOCTU». STOT TEPMUH TECHeNLW M 06pa3oM CBA3aH C NPUHLMNOM IUMUT K-
pyrowmx (orpaHuumsatoLLmx) GakTopos, B 06WMX YepTax ewe B 1905 r.
yCTaHoBMeHHbI ®. BnekmaHom (KynbTuacos, 1982). CyTb npuHuumna
COCTOMT B TOM, UYTO MUMMUTUpPYIOLLME (haKTOPbl MOryT CBECTM Ha HeT
NoNOXMNTENbHOE BIUAHUE ApYrux akTopoB. Mpu 3TOM CyLLecTBOBaHMe'
opraHusMa onpejenserca He TOMbKO MUHUMAbHbIM 3HAYEHUEM, HO ”
n36bITKOM (hakTopa. Bnepsble Ha 3TO 06CTOSATENLCTBO 06paTUN BHUMA-
Hue B 1913 r. amepukaHckuii 3o00n0r B. Lendopa, KOTopbIid U chopmy-
NMpOBan 3akoH TofepaHTHOCTU. B COOTBETCTBUM C 3TUM 3aKOHOM f1U-
MUTUPYIOLWMM (PAKTOPOM NpPOLBeTaHMsA opraHusMa (BuMaa) MOXeT ObITb
KaK MUHUMYM, TakK U MakCUMyM 3KONOrMYecKOro BO3feNCTBMSA, guana-
30H MeXZy KOTOpbIMW OnpejenseT Be/IM4MHY BbIHOC/IMBOCTU (TONEpaH-
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THOCTW) opraHuama (BufAa) K faHHOMY akTopy. MHTepBan mMexay mu-
HUMYMOM U MaKCUMYMOM, KaK y>Ke 0TMeyasiocb Bbille, UMEHYETCS 30HOIA
TONepaHTHOCTU. OfHAKO B 3KONOMMYECKOW NuTepaType CYLecTBYIOT U
Apyrvie ero onpefeneHus — aMnanTyga TonepaHTHOCTU U T.M.

B Lenom MOXXHO yTBepXaaTb, YTO 3aKOH TonepaHTHoOCcTK B. LW endgop-
fa asnsetcs 6osiee 06WMM MO OTHOWEHUIO K 3aKOHY MUHUMyMa HO.
JInbuxa n npuHunny nuMutTupyowmnx haktopos ®. bnekmaHa. 3akoH
TONIEPaHTHOCTM UMeeT 60/bLIOEe NPaKTUYeCKoe 3HaveHne. CornacHo aTomy
3aKOHy, N060I M36bLITOK BellecTBa CledyeT paccMaTpuBaTb Kak 3arpss-
HeHue cpefbl. [Jaxe Boja, Tak Heob6xo4MMas B 3aCyLU/IMBbLIX palioHax, B
M30bITOYHBLIX KOAMYeCcTBax BpefHa WM MPUBOAUT K 3aCONEHMIO NOYB, a
MHorga v 3abonavymMBaHMI0 OpPOLLAEMbIX 3eMefb. HepocTaTtok HeKOTOPbIX
3/1eEMEHTOB B NuLlie YyenoBeka (Moga, hTopa) — OCHOBHAsA MPMYMHA 3006-
HOl 6one3Hn 1 Kapueca. OfHaKo X M3BLITOK TakXke HexenarteneH. Tak,
N36bITOK TAXENbIX MeTan/0B MPUBOAUT K TSHXKENbIM (DYHKLMNOHANbHbIM
paccTpoiicTBam OpraHu3ma.

3aKOH TOMepaHTHOCTM 06BACHAET MHOrMe Habngarlwmecs (akTbl.
Hanprumep, coBePLIEHHO NOHATHO, YTO OpPraHM3Mbl C LUMPOKUM Aunana-
30HOM TONEPAHTHOCTM B OTHOLUEHUM BCEX 3IKOMOrMYECKUX (haKTOpOB
LOO/MKHbI 6bITb Hanbonee pacnpocTpaHeHHbIMUW. [pyroii npumep: 30Ha
TONMIEPAHTHOCTU MHOTrMX (haKTOPOB COKpALLaeTcs B KPUTUUYECKUE nepu-
0flbl XXU3HW OpPraHM3MOB, OCOBGEHHO B Mepuof PasMHOXEHUS.

XapakTepucTukKa cnoco6HOCTU opraHusMa Wau BUAA CYyLLeCTBOBATb
B pa3HoOOOpasHbIX YCNOBUAX Cpelbl ONpefenseTcsd TePMUHOM «3KONoru-
yeckas BaIEHTHOCTb». Bug MOXET MMeTb Y3KYt0 3KONOTMYecKyl0 BaieH-
THOCTb MO OTHOLIEHUIO K OfHOMY (DaKTOopy U LUMPOKYD — N0 OTHOLe-
HUIO K gpyromy. CymMMapHbIii Habop BaneHTHOCTeR pasnuyuHbiX hakTo-
pOB NONYyYUS Ha3BaHWe 3KONOMMYeCKoro cnekTopa suga (YepHoBsa, bbinosa,
1981). [laHHbIn TepMWUH He cneayeT NyTaTb CO CMeKTopamin buonoruyec-
KUM 1 6MO3KONOTUYECKUM, UMEHLLUMIN COBEPLLUEHHO UHOW CMbICA (CM.
Peiimepc. 1990, c. 488).

CyuiecTByeT nogpasfefnieHne opraHn3MoB B 3aBMCMMOCTUN OT KX CMO-
COBHOCTM CYLLEeCTBOBATL B Pa3NINUHbIX YCAOBUAX UMW OT OTAENbHbIX (haK-
Topos (Tabn. 1.5).

NTakK, Mbl YACHUAW, YTO OpraHM3mMbl HaXOAATCA B BECbMA CNOXHbIX
B3aMMOOTHOLUEHUAX C pakTopamu cpefbl. Mpu aToM B KayecTBe ak-
TOPOB MOXHO paccmaTpuBatb W CaMW OpraHu3mbl, T.e. CYyLLeCTByeT
npsiMas M obpaTHas CBA3b MeXay abuoTUUYECKMMM U BUOTUYECKUMM
thakTOpamm.

OTMeTUM elle OAHY CTOPOHY B3aUMOOTHOLUEHWIA: OpraHu3Mbl Ha
OpraHu3mMbl MOTYT BO3[€NCTBOBATL HE MPSAIMO, aKTUBHO, a KOCBEHHO, Nac-
CUBHO, HanpuMmep, 4epe3 ycnoBma cpefbl. ABneHne, Korga COBMECTHO
NPOXXMBaloLLME OpraHU3Mbl pasHbiX BUAOB BAMAKOT ApYr Ha gpyra no-
CPeACTBOM BblJeNeHUs MPOAYKTOB XWU3HELeATENbHOCTU, MOMYYNNO Ha-
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Tabnuuya 15

KﬂaCCI/IqJVIKaU'I/IFI 0praHn3MoB Mo TOJSIEPaHTHOCTW N Ba/IEHTHOCTU

pynna opraHnu3mMoB

3BPO6UOHTHbIE
(SBpuTONHLIE)

CTeHOOWOHTHbIe
(cTeHOTOMHbIE)
OBpUrepMHble

CTeHOoTepMHble
3BpUrasibHble
(3BpurannHHble)
CTeHoraibHble
(cTeHoranuHHbIE)
3BPUrNrPOBMOHTHbIE

CTeHOrnrpobroHTHble

OBpPUNOHHbIE
CTEeHOMNOHHbIe

OBPUOKCUGUOHTHBIE

CTEHOOKCMONOHTHbIE
3BPUTPOHBIE
CTeHorpogHble
3BpUGOTHBIE
CTeHO(OTHble
OBPUXOpPHbIE

CTeHOoXOopHble

Knaccuguumpyowmii npusHak

LLlmpokas npucrnocobeHHOCTb K YCNI0BUAM Cpefbl
(BbICOKaA 3KoNOrMyecKas

Ba/IEHTHOCTb)

Y3Kas npucnocobneHHOCTb K YCNoBUAM cpefbl (HM13Kas
9KONOrnyeckas BalEHTHOCTb)

CnocobHbl MepeHOCUTb 3HaYNTeNbHble KonebaHna
Temneparypbl

TpebytoT CTPOro onpefeneHHol TemnepaTypsl
Cnoco6Hbl MepeHOCUTb 3HaAUUTeNbHbIe KoebaHus
COJIEHOCTU

MepeHOCAT NULLb He3HAUUTE bHbIE KONlebaHNs CONeHOCTU

MepeHOCAT 3HAYNTENbHBIE U3MEHEHUSA BNAXHOCTHU
BO3/lyxa

He nepeHOCAT 3HaUMTENbHbIX U3MEHEHWIA 1 KonebaHuii
B/TOKHOCTY Cpefpl

Cnoco6HbI XWTb B CPefAaxC PasINYHOA KUCMOTHOCTbO
YKUBYT TO/NbKO B Cpefiax C OMNpeaeneHHOW KUCIO0THOCTbIO
(MK LWEeNOYHOCTBIO)

MepeHOCAT 3HaumMTeNbHbIE KonebaHns Kucnopoga
(Hanpumep,B BoAE)

He nepeHOCAT 3HaUNTENbHbLIX KONebaHWii Kucnopoga
MnTaI0TCA MHOTMMM NULLEBLIMW 06bEKTaMU

MuTaloTcs He6ONbLUMM KOMMYECTBOM MULLEBbLIXOOBHEKTOB
MepeHocAT Ntobble YCN0BKA CBETOBOIO peXxmma

YKUBYT TOMbKO B Y3KMX Npedenax CTeneHn 0CBeLLeHHOCTH
XapaKTepusyHTcs LMPOKOI 3KON0rMYECKOA
Ba/IEHTHOCTbIO

OpraHu3mbl C Y3KOIi 3KOOrMYeCKOI BaslEHTHOCTbO

IMprMeYaHme, OT rpey. «3BPU» —LLIMPOKWNIA; «CTEHOC» —Y3KMIA.

3BaHWe annenonaTuu. ITU NPOAYKTbl 0606WEHHO MMeHYtoTCA KonnHa-
MW 1 NpeAcTaB/eHbl 3MPHBIMU MaciaMu, rnoKosuaaMu, GUToHLuaa-
MW W APYTUMM CNOXHBIMW XUMUYECKUMU COefMHEHMsIMU. Annenona-
TUA NPOSABNSETCS B BbITECHEHWW WNM MOAABMEHUU OAHOTO BUAA ApY-
rMMm. Hanpumep, nbipeil N BooGLLE COPHAKMN BbITECHAIOT Ky/bTypHble
pacTeHus, ay6 v opex NOAAaBAAT TPaBAHUCTYH PacTUTENbHOCTb MOA

X KpOHamMun 1 T.M.

PasnnyHble 3KON0rMyeckne GakTopbl 3aBUCUMBI ApYT OT Apyra. N3me-
HeHne OfHOro (hakTopa CNOCO6HO NOBJEYL 3a CO60M U3MEHEHUE APYTUX
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(hakTopoB. ITO fABMIEHNE MOMYYUI0 HasBaHWe B3aUMOLENCTBUS 3KONOrU-
ueckmx (hakTopoB. Pa3BuBas 3aKOH TO/EPAHTHOCTM, aMepPUKAHCKMNA 3Kb-
nor KO. Opym <1975) npuiwen K BbIBOAY, YTO €CAN YCAOBUA MO OJHOMY
3KOJIOTMYECKOMY (PaKTOpPYy He OMTMMasbHbl AN BUAa, TO AManasoH To-
NepPaHTHOCTW MOXET CY3UTbCA M B OTHOLUEHUU APYTMX 3KOMOTMYECKUX
(haKTOpoB.

CBoeo6pa3Hoil hopMoil B3auMoaeliCcTBMSA (haKTOPOB SIBNSIETCS YacTUY-
Has 3aMeHa OfIHOT 0 (hakTopa ApYruMm. ABNeHUe, Korga ocnabneHune feicT-
BUS OHOrO (haKTOpa NPOSABMAAETCS B YCUIEHUU AEACTBUA APYroro gak-
TOopa, NOAy4Ynno HaseaHune apdpekTa KomneHcaummn (CoITHUK U gp., 1987).
Hanpumep, M3BeCTHO, YTO B psge pailoHoB [epy rogamu He 6GblBaeT
Joxgen. HegoctaTok Bnarn pacTeHUs KOMMEHCUPYIOT 3a CYET eé norso-
WeHns M3 BO3ayxa (4acTble TyMaHbl).

B npuHuune no6oe ycnosue cpedbl B HEKOTOPOW CTEMEHU MOXeT
3aMeLlaTbCa APYTUM, T.e. BHYTPEHHME MPUYMHBLI 3KONOTMYECKUX SIBME-
HWIA NPY OIHOM W TOM XXe BHellHeM 3h(heKTe MOryT ObiTb Pa3NUUYHbIMU,
Hanpumep, Be4Ho3efeHble BUAbI HOXHbIX pacTeHU B 60/1ee KOHTUHEH-
Ta/lbHOM K/MMaTe CnoCcOo6Hbl pacTu B NOAMECKe NOJA 3aliMTOR BEPXHUX
ApycoB neca (B co3faBaeMoM UMK GUOKIMMaTe). B JaHHOM ciiyyae Knum-
MaTUYeCKMil (haKTop YaCTUYHO 3aMeLlaeTCss BMOTMUYECKMM.

Ho HW OA4WH 3KONOTrM4YecKnii PaKTOp He MOXET OblTb MOSIHOCTHHIO
KOMMNEHCUPOBaH Apyrum (apyrumu). MosaTomy ecnv 3HavyeHUs XoTs Obl
OfHOTO 3KONOTMYECKOro (hakTopa BbIXOAAT 3a Mpefesibl AuanasoHa To-
NepaHTHOCTK, TO CyLLLeCTBOBaHME OpraHM3Ma CTaHOBUTCS HEBO3MOXHbIM.
Tak, ¢oToTpodbl, ByayUn NUWEHHbIMW CBETa, TMOHYT AaXKe Npu ONTU-
MaJibHbIX YC/I0BMAX TeMMepaTypbl U NUTaHUSA U T.0.

1.7. 3KOJIOTMYECKUWE TMPOLECCHI

Mopf 3konoruyeckMmuy npoueccamu cnefjyet noHuMmatb Bce
B3aMMOAENCTBUS BHYTPU 3KOCUCTeM (BMOreoLEHO30B), a TaKXke Mexay
OTAeNbHbIMM cucTeMammn 1 B 6ruoctepe B Lienom (BKAOYas popmmpoBa-
HWe 3TOW cepbl Ha CTbIKE NUTO-, aTMO- U rugpocdepsl).

C 3KONOrMYecKUMU npoleccamy He crefyeT nyTaTb MOHATHUE «3KO-
norusauus™®, nog KOTOpbIM NOHMMAaeTCs MPOLECC BHeAPEHNS KOMMIeKca
TEXHOMOMMYECKUX, YNPaBIEHYECKUX U NPOUMX PeLLeHN, HanpaBieHHbIX
Ha ynyylleHWe MCMNO/b30BaHWUA MPUPOAHBLIX PECYPCOB U YNy4lleHUs
Ka4yecTBa NpUpPoAHOI cpefbl (MK XOTA 6bl COXPaHEHMA 3TOr0 KavyecTsa).
B MWpOBO33peHYECKOM OTHOLUEHUMW 3TOT TEPMWUH BO MHOIFOM aHanoru-
YeH MOHATUIO «3KONOrMyeckKas KynbTypa.

Mpu GopmMUpoBaHUN MOHATWMIAHOW 6a3bl 3KONOrUK, O0COOEHHO B
06nacT B3aMMOOTHOLLUEHMA NPUPOAbl 1 06LiecTBa, HEOOX0AMMO Yy4u-
TbiBaTb KaTEropuu ABYyX TUMOB: OAHU M3 HUX OPUEHTUPOBAHbLI HA NpPU-
pody, eé coxpaHeHue, Ha ynyulleHue MPUPOLHONA cpedbl, Apyrue opu-

43



EHTUPOBaHbl Ha X03SACTBO UK HaceneHne. B nepBoM cnyyae UCMONb3Y-
eTca aTpubyTHbI TepMUH «3KOOrMyecknii». Mpu 3TOM coumanbHo-
3KONIOTMYECKME KATeropmMm KacaroTcsi B3aMMOOTHOLUEHUI MeXay npu-
poOLOI ¥ HaceneHueMm, a NPOU3BOLCTBEHHO-3KOMOTMYECKNe — B3auMo-
OTHOLLUEHWIA MexXxAy NpuUpoaoi n xo3siicTBOM. Bo BTOpom cryyae
NPUMEHUMbI aTPUOYTbl <«QPECYPCHBIA» UNN «PEKPEALMOHHbIA».

Mpw B3aumopeicTBUM obLLecTBa (X035MCTBA, HAaceseHUs) 1 Npupo-
Obl (OKpyXatollleit YenoBeka cpefbl) NPOTEKAKT 3KOMOrMYECKue npo-
Leccbl. HekoTopble M3 HUX OXapaKTEPU30BaHbl HUXeE.

B kauecTBe Hambonee 06LLero TepMmnHa 4ns BCeX npoweccos, 0603-
HavaloWmx yxyalweHne cpelbl 06UTAHUA WM OKPYXaloLleil yenoBeka
cpefbl, NPeLoKeH TEPMUH feTepuopauys (NOCTPOeH Ha 6ase NaTUHCKOrOo
KOPHA C/l0Ba «yXyALleHWe»). [laHHbI/i TeEpMUH BrNepBble yNoTpebieH us-
BECTHbIM aMepuKaHCKMM 3konorom b. KommoHepom B 1972 rogy. YnoT-
pe6nseMblii B HACTOSALLEE BPeMS TEPMUH «3arpsi3HEHME OKPYXKatoLLeit cpe-
Obl» (OKpY>XKaloLLeil YTo?) TOYHO XapaKTepu3yeT NULb YacTb NPOUCXOAs-
WMX NPOLLECCOB.

WNHTOKCUKaLms —Bce BUAbl 3arps3sHEH s Cpefbl, Bbi3blBalOLLMe aerpa-
[ALVI0 XXMBbIX OPraHW3MOB, B TOM YUC/IE 1 TaKne, KOTOPbIE BO3AeRCTBY-
0T Ha OpraHM3M 4esloBeKa.

KoHTamunHaums — neperpyska 3KOCMCTeMbl XUMUYECKN 6e3BpeaHbI-
MW, HO HepaspyWwMMbIMKW TenaMu aHTPOMOreHHOro MPOUCXOXAEHUS
(nnacTmMaccoBbIMM, CTEK/SAHHBIMW U NPOYUMU OTXOAaMW).

Meiopn3auns — HapylweHUe 3CTeTUKU cpefbl 06UTaHUA ¢
OTpMLAaTENbHLIM BO34EACTBMEM Ha MCUXWUKY tOAeN.

JecTpyKuus — pur3nyeckoe paspyLLUeHNe 3KOCUCTEM MPON3BOACTBEH-
HOW [esATeNbHOCTbI0 4YeNoBeKa.

3po3ust aHTPONOreHHass — paspyLUeHne 3KOCUCTEM MOA BO3AENCTBU-
eM MPUPOLHbIX PaKTOPOB, aKTUBU3UPYEMbIX B pe3ynbTare 4eCTPYKTUB-
HOW [JeATeslbHOCTU YeNoBeKa.

Pa3obLuyeHne —Takast M3015LUs 3/1EMEHTOB €JMHOI 3KOCUCTEMBI, KO-
TOpas NPUMBOAUT K paspbiBY CBA3e MeXAy 3TUMU 3/eMeHTamu.

Mpouecc, obpaTHbIn aeTepuopusauun, B 3apybexHoin nutepatype
NoMy4na HauMeHoBaHWe KoHcepBauun. OfHAKO 3TOT TEPMUH OPUEHTHU-
pyeT He'COBCEM TOYHO. bofiee TOUHbIMU, Ha HaLl B3rNA4, ABAAKOTCA Takue
TEPMUHbI KaK BOCCTaHOB/EHWE, COXpaHeHVe, 0340poBneHune. LLInpoko uc-
nonb3yeTca TakKe TepMUH Menvopauus. Ecnu paHblie MM 0603Havanu
TO/IbKO MEPOMPUATUS MO YYULLIEHNIO 3eMefb, TO B HACTOALLEe BpeEMS —
BCE MEponpuATUA MO YNYULIEHUIO OKPYXaKLel Hac cpefbl.

[na knaccnukaumm getepruopaLMoHHbIX U MeMOpPaLMoOHHbIX NPo-
ueccoB 3.b. Anaes (1983) nocTpown fBa TEPMUHONOTNYECKUX PsAa,
npuBeAeHHbIX B Tabn. 1.6.
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Ta6nuua /N

TepMUH1POBaHKE 3KO/IOMMYECKIMX MPOLIECCOB

MpoLiecchl AeTepropaLmm MpoLiecchl ¥ MepONpUATYS MeN1opaLmm

CucTtemaTuanpoBaHHble  TpafuuMoOHHble  CucTemMatusvMpoBaH- — TpafuLMOHHble

TEPMUHbI TePMUHbI Hble TEPMUHBI TEPMUHBI
1. Xumuyeckas MHTOKCKKauua Xumnyeckas OuuiueHune
JeTepuropu3aums mesimopaums
2. ®dusnyeckasn KoHTamuHauus dusnyeckas OuneHmne
3. Tennosas Kanopusauus Tennosas [Jekanopusauma
4. AKycTuyeckas CoHopusauus AKyCTMYecKas [JecoHopu3saums
5. PagnoakTmBHas AKTMBaUuA PaguoakTvBHas [Je3aktnBaums
6. BonHoBas OHpynaums BonHosas [JesoHgynaums
7. [lecTpyKTMBHaA [Jectpykums [JecTpyKTriBHas PekynbTrBaums
8. Opo3noHHas 3posua 3po3noHHas KoHcepBsaums
9. BusyanbHas Meiopusauns BusyanbHas Marnudukaums
10. AIN3bIOHKTMBHAA Pa3ob6LieHue, [N3bIOHKTMBHAA BoccoenmHeHme,

pa3mblKaHue 3amblKaHue
3. B. AnaeB 0TMe4aeT BO3MOXHOCTb [JanbHENLIEero pasBuTus TepMu

HOB «fJeTepuopauuns» n «menuvopaumsa». Tak, UCTOUHUK fdeTepuopauuu
(3aBod, asponopT U T.M.) MOXeT 6blTb Ha3BaH AeTepMopaTopoM, 0OBLEKT
petepuopaunmn (naHgwadT, nocefieHMe) — AeTepuopaTtoM, HOCUTENb
feTepuopauuu (OKMUCNbI Cepbl, a30Ta, Nblb U T.40.) — AETEPUOPAHTOM.
CoOTBETCTBYIOWMNIA psAj MOXeT ObiTb MOCTPOEH WU HA OCHOBE TepMUHA
«Menunopaumsa»; MenmopaTop, Menmopar, MennmopaHT.

Tabn. 1.6 B ganbHeliweM, HeCOMHEHHO, 6yeT AONOMHATLCH U CO-
BepLUEHCTBOBATLCA. Tak, Y)Xe ceiivac LUMPOKO NMPUMEHAETCH TEPMUH «fie-
3epTudmKaums» (onycTblHMBaHME). [laHHbIA NpoLecc Hambonee OTYeT-
NMBO MpOC/exuBaeTcs B 00n1acTAX ADpPUKK, MpUIeralowmx K HXKHOW
rpaHuue Caxapbl («30Ha caxens»). B BocbMuaecaTble rofbl MUHYBLLENO
cToneTus 66110 ycTaHoBNeHO («Mpupoga», 1979. Ne 6, ¢. 111), 4To no Mepe
NPoABMXEHUA Ha ceBep OT amMbum K MaBpuTaHUK 4epe3 Kaxable 60
KM CpefHerofgoBoe KOSIMYEeCTBO OCAAKOB pPe3Ko MoHmKaetca — Ha 100
MM. [JaHHbI/A NpoLecc CneunanucTbl CBA3bLIBAOT KaK C U3MEHEHUAMMU B
KpynHoMacLTabHOA aTMOCHepPHOR LUUPKYNALUKN, TaK U C feATenbHoC-
Tbl0 YenoBeka.

[pyrvie BaxHble 3KO/IOrMYeckme npowecchl (Trna cykueccum u np.)
noapobHee paccMaTpuBatOTCA B MATOW rnaBe JaHHOW KHUTW.
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1.8 SKOJIOTMYECKUME 3AKOHbI

Bhlle y>xe HEOAHOKPaTHO 0TMeYasniocb, YTO 3KOMOTUSA M3yyaeT OTHO-
LIEHWS, CYLLECTBYIOLIME KAaK BHYTPU 3KOCUCTEM, TaK U MeXAy HUMW, B
YaCTHOCTW, OTHOLUEHWUS MeXAYy 3KOTOMOM U 6MOLEHO30M, a TakXe
COCTaB/IAOLWMMU UX KOMMOHEHTaMU (3N1eMeHTaMu).

K KkaTeropuy OTHOLIEHWA OTHOCMTCA 0cobas rpynna 06bLEKTUBHO
CYLLECTBYHLINX N YCTOWUMBLIX OTHOLIEHWIA (B3aMMOCBA3€en), onpeaens-
OWUX PYHKLUOHUPOBAHWE W Pa3BUTUE MaTepuanbHOro Mupa, UMeHy-
emas 3aKOHOMEepPHOCTAMU (peXke —Havanamu, NpuHLuMnamMmm, npaBunamm).
OO6BbEKTMBHOCTb 3aK/OYaeTCs B TOM, YTO OTHOLUEHME NPOSBAAETCA He-
3aBMCUMO OT CO3HAHMA W BOMM /04N, YCTONUMBOCTL NPOABASETCA Ye-
pe3 0653aTe/IbHOCTb 3aKOHOMEPHOCTU, eC/ih COXPaHATCA Heobxoau-
Mble AN Heé ycnoBus. MHorga aTy 4YepTy HasbiBalOT MOBTOPSEMOCTHHO,
M3 Yero cnegyer, 4TO 3aKOHOMEPHOCTW UCTOPUYHBI.

HekoTopble 3aKOHOMEPHOCTU, OTBevatollMe KayecTBY CYLLECTBEH-
HOCTM, Ha3bIBaKOT 3aKOHAMU.

Bce 3aKOHbl M 3aKOHOMEPHOCTU XapaKTepusyloTCs Hanuuuem npu-
UMHHO-CNELCTBEHHbIX CBA3EW, JeTEPMUHMPOBAHNEM OAHUX ABAEHNIA ApY-
rMMu, Npu 3TOM NPUYMHA U CNeACTBMUE YACTO MOTYT MEHATLCA MECTamu.
[Jpyras oco6eHHOCTb 3aKOHOB U 3aKOHOMEPHOCTEN — MX aBTOHOMHOCTb,
T.e. OTHOCUTENbHAS HE3aBUCMMOCTb ApPYr OT Apyra. Hu 0ofWH 3aKOH He
«OTMEHSAET» APYroli, ecnn A5 NOCAELHEro COXpaHeHbl YCNOBUS U MeXa-
HU3M €ero nposBaeHUs. Tak, coumnanbHble 3aKOHOMEPHOCTW pa3BUTUSA
4e/I0BEYECTBA HE «OTMEHSIOT» AeCTBNA 3aKOHOB 6MONOrNYeCcKMX, a noc-
nefHne —b6onee ob6WMX 3aKOHOB MaTepuasbHOro Mupa, Hanpumep, 3a-
KOHa BCEMUPHOTO TAroTeHus. OfHAaKO aBTOHOMHOCTb 3aKOHOB U-3aKO-
HOMEPHOCTEN He WUCK/YaeT MX B3anMOAencTBUS Mexay coboii. VmeH-
HO 3Ta «CTbIKOBasi» 0061acTb U ABMSETCH B HACTOsLLee BPEMS O4HUM U3
BaXXHEMLWNX 0OBLEKTOB HayUHbIX UCCAe[0BaHUA

OCHOBHbIM 3aKOHOM (hYHKUMOHMpOBaHMA npupoabl B.I. HecTepos
(1981) cumTaeT 3aKOH Buoakoca. Mpu 3ToM nof 6MO3KOCOM MOHUMAETCA
coyeTaHne TPebOBAHWIA XMBOTO C BO3MOXHOCTSIMU YC/MOBWIA CPefbl.

Mo B.I'. HecTepoBy, CyLHOCTb 3aKOHa 6M03KOCa 3aK/1H04aeTcs B ON-
TUMU3ALUN COOTHOLUEHUS XXUBOW MPUPOLbI U OKPYXalollein XunBble
OpraHu3Mmbl cpefbl, YUTO MOXET 6bITb BbIPaXXEHO COOTHOLLIEHWEM:

0]
O+ /0- B/
raoe 0 — okpyxKatollas cpefa; B —uBaa npupoga.
B eguHcTBe 0 1 BycTpeMneHbl K ngeany, 1.e. X -> 1. Takum o6pas3om,
3aKOH 6103KOCa BbipaXkaeT cO60i BeNMUYMHY COOTBETCTBUA cpefbl 0 u
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TpeboBaHuWii opraHusma B gpyr k gpyry. MoHATME «BeWYMHa» 34€ech
MCMO/b30BAHO MOTOMY, YTO PeYb UAET O KOMYECTBEHHOM BblpaXKEHUM
npn A060M YuUC/e OPraHM3MOB U YCIOBUIA XU3HW.

3aKoH 6MO03KOCa, KaK BCAKas MCTWHA, LOCTaTOYHO npocT. Ero mate-
MaTU4ecKoe BblpaKeHWe MpeAcTaBfseT COO0M Apobb, rae XapakKTepucTmka
cpegbl 0 genuTcsa Ha TpeboBaHUA opraHusma B, HOpMMpPOBaHHbIE B LOMAX
6noskoca nytem 3ameHbl B Ha (0 + /0 - B/). B nocnegHem BblpaXXeHUK
yneH /0 - B/ noctaBneH B BepTUKasbHble CKOGKKM, a 3TO O3Ha4aeT, 4YTo
Kakasi Obl Be/IMYMHA OT Pa3HOCTM HU MOSyYymaacb — MOOXKUTENbHAs
.MM oTpurLaTeNbHasl, BCE PaBHO OHA paccMaTpuUBaeTCs KaK MOM0XUTEeNb-
Has 1 npubasnseTcs K BeanumHe 0.

B.I'. HecTepoB 0TMeYaeT, YTO 3aKOH 6MO3KOCa He 3afaH KaKoli-nnmo6o
MOCTOPOHHEN CUMON. DTOT 3aKOH BbIpaxKaeT CMOCOOHOCTb XMBOW COC-
TaBNAOLWEA MCMOMb30BaTh NONOXMTENbHYH YacTb MPUTOKA BHELUHWX
BO3AENCTBMIA ANs CBOEro CyLWEeCTBOBAHWA UM HeilTpanu3oBaTb OTpuULa-
TeNbHble UX (HOPMbI.

B npuHumMne 3KONOrMYeckre 3HaHWsA, Kak 1 3aKOH BM03Koca, MOryT
6bITb CBefEHbI K HAOOPY BeCbMa NPOCTLIX M MOHATHbIX KaXXA0MY YeN0BEKY
npaBun 1 NOHATWIA, KaK 3To caenan, Hanpumep, b. KommoHep (1974). Becbma
YacTO LUMUTUPYIOTCA YeTbIpe ero «3akoHa»: 1) BCe CBs3aHO CO BCEM; 2) BCe
0O/DKHO Kyf[a-To fAeBaTbCs; 3) MpUpoAa «3HAeT» fiyyle; 4) HUYTO He
flaeTcs gapom.

OfHako Ana BblpabOTKM 3KOMOrMYECKOro peasim3Ma 3TU «3aKOHbI»
[AO/MKHbI ObITb pacwmngpoBaHbl Ha OCHOBE B3aMMOCBSI3aHHbIX TEOPETU-
YECKMUX 3HAHWI U NOAKPENnJeHbl KOHKPETHbIM (PaKTUYECKNM MaTepua-
noM. Tak, paclinMgpoBKa NepBOro «3akoHa» COCTOUT B MOHMMAaHWM TOrO,
4TO B MPUPOAE HE CYLLECTBYET M30/IMPOBAHHbLIX APYT OT Apyra fB/EHWA
M 4TO Nt0bas AeATeNbHOCTL YeNOBEKA OTPAXKAETCS Ha OKpPYXKaroLlei ero
NpUpPoAHOIA cpeae.

3TO HawnNo BOM/OLLEHMWE B 3KOJIOTMYECKOM 3aKOHE BHYTPEHHEro
OVHAMNYEeCcKOro paBHOBeCUS. 3TOT 3aKOH (DOpMYNMpyeTcs crnegytoLine
obpasom (Pelimepc, 1990): BelyecTBO, aHeprus, UHHopMaLns u guHaMu-
YeCKune KauyecTBa OTAENbHbIX MPUPOAHBIX CUCTEM U WX MEpapXun B3au-
MOCBA3aHbl HACTO/ILKO, YTO /1I060€ N3MEHEHME OAHOI0 M3 3TUX MOKasa-
Teneli BbI3bIBAET MEPEMEHbl B 3TUX CUCTEMaxX M UX MepapxXun, OfHAaKO
o6uiasf CymMMa BeLleCTBEHHbIX, 3HEPreTUYECKNX, MWH(POPMALMOHHBIX U
AUHAMUYECKUX KayecTB CUCTEM U UX Mepapxuii Mpu 3TOM COXpaHseTcs.

AMNUPUYECKUM CNIEACTBMEM 3TOr0 3aKOHa fIBMAETCH BO3HUKHOBE-
HVe NPy MO6bIX M3MEHEHNAX CPefbl MPUPOAHBIX LienHbIX peakuuii (B vac-
THOCTU, 3KOMOrMYECKMX MPOLLECCOB), BeAYLLNX B CTOPOHY HeilTpanusa-
UMM NMPOWM3BEeAEHHOro M3MeHeHUs (aHanor npuHumna Jle LWartense)
NN e HOPMUPOBAHUIO HOBbLIX MPUPOAHBLIX CUCTEM. DTO XKe CneAcTBue
OTHOCUTCA U K 3HepreTnke MpUpPOLOMNO/b30BaHNSA: YeM 6O0fblUE OTKMO-
HeHWe OT 3KO/I0rMYECKOro paBHOBECKS, TEM 3HAUNTE/IbHEE JOMKHbI ObITb
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3HepreTUYeckme 3atpaTbl 4ns ocnabneHUs NpPoTUBOLENCTBUA NPUPOL-
HbIX CUCTEM 3TOMY OTKJ/IOHEHUIO.

MpupoaHaa LenHasa peakums, B CBOK oYepeb, NOHUMAETCs Kak Lenb
ABNEHWIA, KaX[0e M3 KOTOPbIX BfIEYET 3a COO0IN M3MEHEHME CBA3AHHLIX C
HUM [pYyrux sBfeHunii. Hanpumep, MCYE3HOBEHWE HACEKOMbIX-OMbIANTE-
nei penaeT HEBO3MOXXHbIM MIOLOHOLLIEHME PACTEHMWIA, YTO NCK/OYAET BO3-
MOXHOCTb MOSIBNEHUS HOBbIX UX BUAOB (PasMHOXalOLWUXCA ceMeHaMu),
NPUBOAUT K WUCUYE3HOBEHWIO BUOB XXMBOTHbIX, MUTAOLUXCH UX (PUTO-
MacCoii, niofaMun 1 CEMeHaMK, a TakXXe MNapasuToB 3TUX XMBOTHbLIX U T.4.

BecbMa npuMeyaTesnibHO, YTO B NOC/efHEe BPeMs OCO3HaHHO WUn
HEOCO3HAHHO NpeAnpPUHUMAIOTCA MOMbITKU 3aKOH BHYTPEHHero guHa-
MWYECKOro paBHOBECWS MepeHecTU Ha CoLMaNibHO-06LEeCTBEHHbIE fAB-
nenusa. Tak, UCTopuk un nutepatop . ByHWY B 0AHOWA M3 CBOMX KHUT
nuuwet: «B TeyeHue 12 net Py3BenbT U [MTNep BO3rnaBnanu ABe Benu-
Yaiillve MUPOBbLIE ep>KaBbl, MOTPATWB NepBble LWeCTb NeT Ha BbIBOJ CBO-
MX CTpaH M3 COCTOAHMA rnybovaiwein genpeccun. Cnegytowime LIecTb
NeT OHW BO3MNaBMAAN BOEHHbIE YCWU/IMA CBOUX CTpPaH B CMepTeNbHOA
60pbbe gpyr ¢ gpyrom. N oba ymepnu B anpene 1945 roga ¢ pasHuuein 18
[Heli B caMOM KOHLe BOWHbI, KOTOPYH Py3BenbT BblMrpan, a mtnep
npourpan. Bngmmo, 3aKoH MpoBOro 6anaHca ABNSETCA BCEOOBEMTHOL MM,
M B CNy4yae KPM3NWCOB, YIPOXAKLMX CaMOMY CYLLECTBOBAHUA XPYMKOii
4eNnoBeYECKOW LMBUAM3ALMUN, B KOH(PPOHTUPYIOLWNX CBEPXAepXKaBax
BO3HMKAOT NOYTM OAHOBPEMEHHO NMAePbl, 3apPSXKEHHbIE MOYTU OfMHa-
KOBbIM 06BHEMOM AMHAMUYECKON 3HEpruu, HanpaBleHHOW Ha JOCTW-
XKeHMe MWPOBOI reremoHmmn» (1997, c. 206).

B3anmogeiicTBMS B MPUPOLHbIX CUCTEMAX WU UX NEPAPXUU OTHIOAb He
PaBHOLEHHblI KO/IMYeCTBEHHO. MM03TOMYy cnabble M3MEHEHUA OLHOrO
nokasaTens MOryT BbI3BaTb CWUJIbHbIE W3MEHEHWS APYrux nokasaTesnei.
KpynHble nepemeHbl, NPOX0AA MO Mepapxuu OT NOKaJbHOW 3KOcUCTe-
Mbl K Groctepe, MeHAIOT rnobanbHble NPOLECChl B LLeSIOM U NepeBoasaT
X Ha 60f1ee BbICOKWI Ka4yeCTBEHHbI ypoBeHb. B 3TOM COCTOMT CylLl-
HOCTb 3aKOHa HeOoOpPaTUMOCT M 3BOMOLMM (3aKOH J1. lonno), KOTopbIi (op-
MUpYeTCA KaK HEBO3MOXHOCTb opraHusmMa (Buga, nonynauumn) uam mx
nepapxun (OpraHn3oBaHHONW CONOLYMHEHHOCTW) BEPHYTLCA K MPexHe-
MYy COCTOSIHWIO, Y>K€ OCYLLEeCTBMIEHHOMY B psfy NpeakoB.

K 3aTomy 3aKOHy 6/1130K ¥ B3aMMOCBS3aH C HUM 3aKOH Hanpas/eHHO-
cTu 3Bonoumun. CornacHo 3TOMy 3aKOHY, 06WMiA X0 3BOAKOLMK BCerga
HanpaBfieH Ha NPUCMocob/ieHne K UCTOPUYECKM MEHSAIOLMMCS YC0BU-
SIM CYLLLeCTBOBaHMA N OrpaHNUYeH uMun. PasymeeTcs, MU3MEHUMBOCTb B paje
CnyvaeB cnyvaiiHa (MyTauum), HO B Lie/IOM HanpaBfieHHOCTb JOMUHUPY-
€T Haj cy4aiiHOCTLIO, T.e. HabMoAaeTCA 3aKOHOMEPHOE N3MeHeHNe (hopMm
XMWBOTO.

C TOYKM 3peHWs TEPMOAMHAMMWKN AaHHbIA 3aKOH MOATBEPXAAeTCH
npuHUMNoOmM ssontouumn J1. OHcarepa (UK 3aKOHOM MUHUMYMa Auccunauuu
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(paccenBaHua) 3Heprum), COrnacHO KOTOPOMY NpW BEPOSITHOCTM pasBu-
TS npouecca B HEKOTOPOM MHOXeCTBe HanpaBfieHW, peannsyeTtcs TO
HanpasfieHWe, KOTOpoe obecneumBaeT MUHUMYM AMCCUNALUU SHEPrUU
(MMM MUHUMMYM pocTa 3HTpONUK), T.e. 3BONIOLMA BCEerda Hanpas/eHa Ha
CHWKEHWE pacCemBaHWs 3HEPTUU U yBe/IMYeHUe HepaBHOMEPHOCTU eé
pacnpegeneHus.

BTopoii «3akoH» B. KoMMOHepa o3HauaeT, 4uTo Nt0b6as npupoaHas
CMCTEMA MOXEeT pa3BMBaTbCS TOMLKO 3a CYET MCMO/Sb30BaHUS MaTepu-
a/TbHbIX, 3HEPTreTUYECKNX U MH(OPMALMOHHBLIX BO3MOXHOCTER cpefbl 3a
cyeT UX NpUTOKa M oTTOoKa. OTClofa cnefyet, 4To abcontoTHO 6e30TX0a-
HOe MpPOM3BOACTBO HEBO3MOXHO (3TO 6bII0 6bl pPaBHOLEHHbLIM
(«perpetuum mobile»), B nyywem cnyyae MOXXHO paccyMTbiBaTb Ha Mano-
0TXOAHOE Npoun3BoACcTBO. Boobule, npeacTaBieHne o0 ToOM, 4To 6uocthepa
paboTaeT Mo NpUHLMNY 6€30TX0AHOCTU, OLWNG0YHO. B LUMPOKOM CMbIC-
ne CnoBa 0TXo4aMn 6uocepHON fesTeIbHOCTU ABASKTCA TakMe HOBO-
006pa3oBaHuMs Kak MnacTbl MCKOMaeMbIX yrieid, NpupogHas HegTb, n3Be-
CTHSIK-paKyLeYyHK, Ynnuinckas cenmtpa (NPoAyKT npespaleHns nTu-
Ybero nomeTa —ryaHo) v gaxe Kucnopog atmocgepbl. OfHako npupoga
Kak Obl CTPEMUTCS MUHUMMW3NPOBATb OTXOAbl. MM0O3TOMY OTXOAbl OAHUX
OpraHU3MoB CTaHOBATCA HEOO6XOAMMbIM YCNOBMEM CYLLECTBOBAHWUA ApY-
rux. MI3BecTHO, HanNpMMep, 4YTO 3TUMOBbLIV CIIUPT ABASETCA OTXOAOM XMU3-
HeeAaTeIbHOCTU APOXOKEBbLIX K/ETOK, NMPU KOHLEHTpauuu ero cabllle
15% kneTku rmbHyT. B TO Xe BpeMs YeN0BEK UCMOMb3YeT 3TOT «3KCKpe-
MeHT» A5 MPOWU3BOACTBA BUHA W KPEMKMX afIKOrofibHbIX HanWTKOB, B
MeLWLMHE, XUMUYECKOM CUHTE3e 1 41a ApYTruX Lenei.

BaxHO W Takoe cfneactBue BTOPOro «3akoHa» b. KomMoHepa Kak
BpaXXaeOHOCTb 60/1ee BbICOKOOPTraHM30BaHHbIX GMOTUYECKUX CUCTEM MO
OTHOLUEHWNI0O K HU3KOOPraHw3oBaHHbIM. Takoe COOTHOLIEeHWE CKNafbl-
BaeTCs NOTOMY, YTO 60/Mee BbICOKOOPraHW30BaHHbIE CUCTEMbI, U3MEHSS
cpefy, fenatT ee MeHee NPUIOLHOW 415 CYLLEeCTBOBaHWUSA HU3KOOPraHu-
30BaHHbIX. 10 3TOM NpUYMHE HEBO3MOXHO MOBTOPHOE 3apOXAeHue
XW3HU B 6mocdepe, Tak Kak OHa OyfeT YHUUTOXEHA YXXe CYLLeCTBYHO-
WMUMKU OpraHu3Mamu.

TpeTnid «3akoH» b. KoMMOHepa roBopuT 0 TOM, 4YTO MOKa HalK 3Ha-
HUSA 0 NpPUPOLe HeAOCTaTOYHbI, NOKAa NPMpPoAa CBOU MEXaHW3Mbl U (PYH-
KLMUW 3HaeT nydlle, YeM Ye/loBeK. ITOT 3aKOH — MpeaynpexpatoLunii: He
HaBpeanTe NpPUPoAe, MbiTasCb ee YNy4linTb; €CN HEe YBEPEHbI B Pe3ysb-
TaTe —He BMEeLUMBaNTeCh B NPUPOAHbLIIA npouecc. C 3TUX MO3ULKUIA B CBOE
Bpemsa 6blna NpaBuIbHO NPUOCTAHOB/IEHA peann3aLms «NpoeKTa Beka» —
MOBOPOTA CTOKA CEBEPHbIX PeK Ha tor. Beab U CErofHA HUKTO HE MOXET
y6eanTeNnbHO cKasaTb, K KakuMM MNOCNeAcTBUAM NpuBeno Obl ero ocylle-
cTBneHme. Kak TyT He BCMOMHUTb BEAMKOMEMHbIA apopusm: «Hem 60/b-
e NyCTbiHb Mbl MpeBpaTUM B LBETYLIME cafbl, TeM 60/bLUe LBETYLLUX
cafloB Mbl NpeBpaTUM B NyCTbIHW» (Uenosek n npupoga, 1981, Ne8, c. 67).
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UeTBepThlii CBOM «3akKoH» B. KOMMOHep MOACHSAET TakuM 06pa3oMm:
«... FnobanbHas 3KocucTema NpPeacTaBnseT cob0i eAUHOE LeNoe, B pam-
Kax KOTOPOro HMUYero He MOXET ObITb BbIMFPAHO WA NOTEPSHO U KOTO-
poe He MOXET ABNATLCA 06BLEKTOM BCEOOLLEr0 YNYULLIEHNSA: BCE, YTO ObI0
M3BNIEYEHO W3 HEEe Yes0BeYeCKUM TPYAOM, LO/MKHO ObiTb BO3MELLEHO.
Mnatexxa No 3TOMY BeKCeN Hefb3s n3bexarb, OH MOXET BbiTb TONbKO
oTcpoydeH» (1974, c. 32). AcHee, KaK roBOpSiT, He CKaXeLllb.

BAn3oK K 4yeTBepTOMY «3aKOHY» b. KOMMOHepa 3aKOH KOHCTaHTHO-
CTK, chopMynMpoBaHHbIi B./. BepHaaCKUM: KOMUYECTBO XXMBOIO BeLle-
cTBa 6uocdepbl 414 LaHHOro reo/lorMYeckoro nepuoga ABASeTCa KOH-
CTaHTOW, T.e. YBE/IMYEHNE MACChl XXMBOr0 BELLECTBA B OLHOM MecTe Mo-
BfieYeT ee YMeHblLUeHWe B ApPYrom MecTe. M3 3aKOHa KOHCTAHTHOCTU
BbITEKAET, YTO ANUTENIbHOE BPEMS MYCTYIOLWME IKONOTUYECKNE HULLU HE
MOTYT CYLLeCTBOBaTb, TaK KaK 3TO NPUBE/O Obl K YMEHbLUEHUIO KONNYe-
CTBa XXMBOTO BeLlecTBa.

K uucny gpyrux BaKHeiwunx 3KONOrMYecKuX 3aKOHOB CriefyeT OTHe-
CTW cnegytouive: 6UOreHeTUYeCKM, CUCTEMOTreHETUYECKMIA, NOCef0BaTeNb-
HOCTV NPOXOXAeHWs (ha3 pasBUTUS, FOMOSIOTMYECKNX PALOB B HACNEACTBEH-
HOW M3MEHUMBOCTM, FeHEeTUYeCKOro pasHoobpasusi, He06X0oAMMOro pas-
Hoo6pa3us, HepaBHOMEPHOCTM Pa3BUTUA CUCTEM U PUINKO-XUMUYECKOTO
e[MHCTBA XXMBOTO0 BELLECTBA, a TakXe MPUHLUNMNbI UCKIOYEHUS, arperaunu
ocobeit, NAOTHON YNakKOBKW W COCYLLECTBOBaHUS.

BuoreHeTunyecknin 3akoH 3. lekkens u ®. Mionnepa 3akno4aeTca B
TOM, 4YTO opraHm3m (ocobb) B CBOEM WHAUBMAYaNbHOM pPa3BUTUU
NMOBTOPAET B COKPALLEHHOM W 3aKOHOMEPHO W3MEHEHHOM BWAe WCTO-
puyeckoe (3BOSIIOLMOHHOE) pa3BUTUE CBOEro BUAa, T.e. B OHTOreHese
opraHusma (ocobu) npoasnseTca (uUaoreHes Buaa, K KOTOPOMY Mpu-
HaANeXNUT AaHHbIA opraHu3m (0cobb). ITOT 3aKOH SIBMISAETCS YaCTHbIM
cnyyaem 60nee 00LLEro CMCTEMOrEHETYECKOTO 3aKOHA, KOTOPbIWA F1acuT,
YTO NPUPOAHbIE 06pa3oBaHMsA, B TOM 4mcie 0cobu, 6MoTUYECKUE Co06-
WecTBa M 3KOCUCTEMbI, B MHAUBWUAYANbHOM PasBUTUWU MOBTOPAIOT B
COKpALLeHHOW M 4acTO 3aKOHOMEPHO W3MEHEeHHON topmMe 3BOMKOLU-
OHHbIA NYyTb Pa3BUTUS CBOEI CUCTEMHOIW CTPYKTYypbl. BAN3KO K AaHHO-
My 3aKOHY NpUMbIKaeT 3aKOH MOCNefoBaTeNbHOCTU MPOXOXKAeHUs a3
pasBUTUA, COrNacHO KOTOPOMY pa3BUTUE MPUPOSHbLIX CUCTEM MOXET
NPOUCXOAUTL NN b B 3BOMIOLUOHHO OMpeAeseHHOM U 3KON0rMYEeCcKu
0bycnoBneHHoOM nopagke. Hanpumep, ansd wenkonpsga passutme Mo-
XeT UATW TOMIbKO B TAKOM HanpasfieHWW W TakoW MocnefoBaTeNlbHOCTU:
AALO -> NMNYUHKA -» KyKOMKa -> mmaro. dasbl MpyM 3TOM He MOryT
MEHATLCA MecTaMy UM NPoNycKaTbea. 3aKOH BbITEKAET KaK /10rmyeckoe
CNefCTBMe AManeKTUYeCcKOro UcTtopusMa NpUpPoAbl: HUYTO HE MOXET
CHayana ymepeTtb, a NOTOM POAMTLCA; HUYTO HE MOXEeT pa3BMBaTbCA OT
cTapocTyt K Monofoctn. OCo6eHHO BaXKeH AaHHbIA 3aKOH Npu paccmoT-
PEHUN 3KONOTMYECKUX MPOLLECCOB TUMA CYKLECCUMN.
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Buabl 1 poabl, reHeTUYECKN B6M3KMe, XapaKTepusyTcs He TONbKO
CXOLHbIMW (ha3amMy pa3BUTUA, HO U CXOAHBIMU pAfaMUW HaCNeACTBEHHOW
M3MEHYMBOCTU C TaKOM NPaBUILHOCTLIO, YTO, 3Haa psag hopm B npeje-
Nnax 0flHOro BMAa, MOXHO MpejAcKasaTbh HAX0XAeHre napaniensHbiX popm
y APYTUX BMAOB U POAOB. DTO TaK Ha3blBaeMblli 3aKOH FOMO/IOrMYECKNX
PSA0B B HacneAcTBEHHOM, U3MEHUYMBOCT M, YCTAaHOBNEHHbI H./. BaBuno-
BbIM. B coBpemeHHOI (DOpPMYNMPOBKEe OH 3BYYWUT Tak: «PoAcTBeHHble
BMAbLI, POAbl, CemeilcTBa U T.4. 06M1a4al0T FOMOMOTUYHLIMK FeHammn K
nopsfkamum reHoB B XpOMOCOMaXx, CXOACTBO KOTOPbIX TEM MOJIHEE, YEM
3BOJIIOLUOHHO 6/MXKe CpaBHMBAeMble TaKCOHbl. TOMOMOrMA reHoB Yy
POACTBEHHbIX BUOB NPOSABAAETCS B CXOACTBE PALOB UX HAcNeACTBEHHOM
nsmeHumsoctu» (Mpupoga, 1987, Nel0, c. 65).

CyLiecTByeT rpynrna 3aKoOHOB, KOTOPYI MOXXHO 06bejUHUTL NOA Ha3-
BaHVEM 3aKOHOB pasHoobpasus. MNepBblli N3 TaKUX 3aKOHOB — 3aKOH FeHe-
TUWYeCKOro pasHoobpasnsi. B COOTBETCTBUM C 3TUM 3aKOHOM BCE XKMBOE
reHeTUYeCKN Pas3INYHO N UMeeT TEHAEHLMIO K YBE/IMYEHUIO reHeTu4ec-
KOro pasHoo6bpasus. [Byx reHeTU4Yecku abCconoTHbIX BULOB B Mpupoge
ObITb He MOXeT. VICKNoYeHNa M3BEeCTHbI UL b ANS HEKOTOPbIX 0CO6eN,
Hanpumep, OA4HOSAMLEBLIX 6N3HEL0B, HEMYTUPYIOLWLMX K/IOHOB, Bereta-
TUBHbIX MHWIA. [pyroil 3aKOH — 3aKOH HeobX04MMOro pasHoobpasus —
rnacuT o TOM, YTo Nt06as cucTema, B TOM YMUCE N IKOCUCTEMA, HE MOXET
chopmumpoBaTbCAd M3 abCOMOTHO OAMHAKOBbLIX 3/1eMeHTOB. W3 3Toro
3aKOHa BbITEKAeT TPeTUI 3aKOH — 3aKOH HepaBHOMEPHOCTU pa3BuT U
CUCTEM, MOCKO/IbKY CUCTEMA, UMetoLLas X0Ta 6bl OAUH OT/IUYHBINA 3ne-
MEHT, OyJeT pa3BMBaTbCA OT/MYHLIM MyTeM MO CPaBHEHUKD C NyTeMm
pa3BnTUA NO6OIN APYroi cuctembl. STOT 3aKOH AEWCTBYET U B Npefenax
OTAeNbHOro opraHnsma (ocobu), Tak Kak pasniMyHble ero 4yacTu co3peBa-
0T, Pa3BMBAIOTCA W CTApeloT HepaBHOMEPHO (4TO OCOOEHHO 3aMeTHO B
npouecce akcenepauun). BAM30K K JaHHOMY 3aKOHY YeTBEPThIA 3aKOH —
3aKOH YCNO>XKHEHUs opraHu3MoB (3akoH K.@. Pynbe), 3akiovartolnincs B
TOM, YTO pPa3BUTUE XKMBbIX OPraHM3MOB M BCEX NPOYUX NPUPOSHbIX CU-
CTeM, BK/OYas 3KOCUCTEMbI, B UCTOPUYECKOM MMAHE MPUBOAUT K yC-
NOXHEHUID UX OpraHm3auuu nyTem HapacTawled guddepeHynanmnm
X PYHKLMUIA 1 opraHoB (NOACUCTEM), BbIMOAHAIOWMX 3TN DYHKLMWN.

3aKoH (OM3MKO-XMMUYECKOro efyHCTBA >KMBOro BellecTBa Obli yCTa-
HoBneH B.N. BepHaackum n opMmynupyeTcs cnegyrouimm obpasom: Bce
XXUBOE BeLLecTBO 3eMIn (HU3UKO-XMMUYECKN efMHO.

3 3TOro 3akoHa BbITEKAET BaXHOE MPAKTUYECKOe CleACTBUE: XU-
MUWYECKOe BeLLecTBO, BpeAHOe A/ O4HOro BUAA OpraHM3mMoB, OKasblBa-
eTcsi B 60NbLUEA MNN MeHbLUEA Mepe BPeAHbIM W ANs APYrUX OpraHuns-
MOB. Takum 06pa3om, BONPOC CBOAUTCA NULUbL K Pa3IMYHON yCTONYNBO-
CTU OpPraHM3mMOB K BO3AENCTBUIO KOHKPETHOro (hYU3MKO-XUMUUYECKOro
areHta. OfHaKo pa3nMyHble BUAbl OPraHM3MOB Pa3MHOXaKTCS C pasnny-
HOW CKOpOCTbIO. M03TOMY Ha NPaKTUKe MOMyYaeTcs, YTO HeyCTOMUMBLIE K
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[JAHHOMY areHTy Bufpbl, HO GbICTPO pasMHOXaloLnecs, Kak Obl ypaBHUBa-
toTCA ¢ 6onee yCTOMYMBLIMM BUAAMU, HO MEASIEHHO Pa3MHOXAIOLLMMUCA.
bonee Toro, 6narogaps GbICTPOI CMeHEe MOKOMEHWUI, BUAbI NepBOro Tuna
C TeYeHWEM BPEMEHUN MPUCNOCA6MBAIOTCA faXKe K MOBbIWEHHbIM [03aM
BpeAHoro areHta. BoT moyemy ¢ no3vumii 3KONOrMU HefonyCcTUMO ANKW-
TeflbHOe MCNOJIb30BaHWe XMMMUUECKUX BellecTB (necTuumpioB, repobuuum-
[0B, aHTUONOTMKOB M NPoYmMX) AN 60pbObl C COPHAKAMMU U BpeanTens-
MW pacTeHWit, a Takxe BO36yamTensamun 601e3Hein YenoBeka 1 Apyrux ten-
NOKPOBHbIX XWBOTHbIX.

H.®. Pelimepc (1990) ykasblBaeT, UTO M3 3aKOHa )M3NKO-XUMUNYECKO-
ro eJMHCTBA XXMBOT0 BELLLECTBA BbITEKAET U ipyroe CneicTBUE, 3aK/10Yato-
Leecs B TOM, YTO r/106a/bHOE XMBOE BELLeCTBO NPeACcTaBsfeT co60M Kak
Obl «CETb XXM3HM». Pa3pbIBbl 3TON CeTW CO3Aal0T B Heil HeUYTO NoAo6Hoe
AblpaM — CHWXKaOT YCTONYUBOCTbL BCEI CUCTEMbI XXMU3HU. [103TOMY LB
coxpaHeHWe BWUOBOro pasHoobpa3ns opraHuU3MoB ob6ecneymBaeTt yc-
TOYMBOE CyLlecTBOBaHWe BCeil buochepsl. Tak Kak YenoBeK Takxke fB-
NAETCA YaCTblO  «CETU XU3HW», TO HEOOXOAMMOCTb OXpPaHbl UM XUBOIA
NpMpoAbl MOXET paccMmaTpuBaThbCA B KayecTBe Heo6XoAWMONM npeano-
CbIIKM «OXpaHbl Ye/loBeKa».

Ocobyto rpynny 3aKOHOMEpPHOCTEN COCTaBNAT 3KOOrMYecKme npa-
BUW/1a, KOTOPbIE UMEIOT YepTbl eCTECTBEHHOUCTOPUYECKUX 3aKOHOB U HOP-
MaTWBOB, ONPeAeNsALX B3aMMOCBA3M OpraHn3MOB CO CPeAoil.

HekoTopble 13 aTux npasun (npasuna AnneHa, beprmaHa v gpyrue)
OynyT paccMOTpeHbl B NOCMAeAYHOLWMX pasfenax npu U3N0XKeHUU
cneumnanbHbIX BOMPOCOB. 3[eCh e Mbl OCTAHOBUMCH NULIbL Ha TPeX W3
HUX: npaBunax reorpauyeckoin 3ameHbl, B3aMMOMNPUCNOCOBAEHHOCTH
M ONTMManbHON KOMMOHEHTHON AOMOMHUTENBHOCTHU.

Mpasuio reorpagmyeckoil 3aMeHbl (3Ty 3aKOHOMEPHOCTb eLle Hasbl-
BalOT npaBunom BuKapuaTa /M. [>kopgaHa) rnacut: apeafbl
6/1M3KOPOACTBEHHBIX (JOPM >KMBOTHbIX (BiAOB MAN MOABWMAOB) Cylle-
CTBEHHO He MEePEeKPLIBAKOTCA, T.€. 00bIYHO 3aHUMAKT CMEXHbIE TEPPUTO-
pun, a caMy POACTBEHHbIE (DOPMbI, KaK NpaBunio, BUKapupytloT (reorpa-
(hnyeckmn 3ameLlaroT apyr gpyra). M3 atoro npasuna cnefyet TeopeTu-
yeckass HEBO3MOXHOCTb Y/yudlUeHUs BUAOB MECTHbIX MONynsuuii npu
BCEMIEHUUN «UYXKUX» POACTBEHHbLIX BU/OB.

MpucnocobneHHOCTL BUAOB Apyr K Apyry B 6MOLLEeHO3e xapakTepu-
3yeT npasuno B3aumonpucnocobneHHocTH K. Mébuyca: coobLLecTso BUMAOB
B 6MOLEHO3e cOCTaB/seT BHYTPEHHE MNPOTUBOPEYMBOE, HO €AUHOe U’
B3aMMHO yBSi3aHHOE cUCTeMHOe Lenoe. C 3TUX No3nLMiA, Kak cnpaBesiun-
BO yKasbiBaeT [.®. Mopo3oB (1949), He cyLleCcTBYeT MOJe3HbIX U Bped-
HbIX BUJOB, «TaM BCe CNYXWUT ApYr APYrYy WU B3avMHO NPMUCNOCO6/IEHO»
(cTp. 392).

BAN3KO N0 CMbICAY K BblENPUBEAEHHOMY MPaBUI0 ONTUMAILHON
KOMMNOHEHTHOW JOMONHATENLHOCT W, COrNacHO KOTOPOMY 3KOCMCTeMa He
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MOXeT CaMOCTOATENbHO CYLLEeCTBOBaTb NPU UCKYCCTBEHHOM HeAoCTaTKe
MM n36bITKE XOTA 6bl OJHOr0 M3 3KOMOrMYECKUX KOMMOHEHTOB. [pu
3TOM «HOPMOW» 3KOM0rMYeCKOro KOMMOHEHTA Mpea/araeTcs cumTatb Ty,
KoTopas obecrneymBaeT 3KONOTMYeCKOe paBHOBecue B cucTeMe. BO3MOX-
HO, UMEHHO HapylUeHWe 3TOr0 npasBuia ABAAETCA MPUUUHON Tnbenun
MHOIMX LMBUAU3ALMIA NPOLLIOro, CTPOMBLLUX CBOE Bnarononyyne Ha npe-
[eNbHOM 3KOM0rMyeckoM aucbanaHce.

B rpynne 3akOHOMepHOCTEN, UMEHYeMbIX MPUHLKMNAMKM, CHa4ana pac-
CMOTPUM NpuHUMn ncknroveHns (I.®.layse). CornacHo aToMy nNpuHuMny,
[Ba BMa HE MOTYT CYLLeCTBOBaTb B OHOW W TOW Xe& MECTHOCTU, ec/in ux
3KONOrMyeckue noTpebHoOCTU MAeHTUYHbI. CyllecTBOBaHWe UX pPasob-
LWeHo NMb0 B NPOCTPaHCTBe (KMBYT B pasHbix 6uoTonax), 1M6o BO Bpe-
MeHW (BelyT HOYHOW WAW AHEBHOWM 06pa3 XW3HW). Mpu 3Tom 6moTon
paccMaTpuBaeTCs Kak CUHOHUM MecTooOuUTaHus BuAa UKW MONynsuuu.

VcknoyeHnem 13 npuHuuna .®. [Nay3e 9BAgeTCa NPOTUBOMOOXK-
Hbl/A éMy MPUHLMN COCYLLeCcTBOBaHMA [. XaTuMHCOHA, YCTAaHOBJIEHHbI
4na 6MoTONOB BOAHOW cpefbl. TW GUOTOMbI, B OT/IMYME OT HA3EMHbIX,
XapaKTepn3yroTcs 60/blUeli TPEXMEPHOCTbIO, K TOMY XXe pedb MAET O
COCYLLLeCTBOBAHUMN B OYEHb OMM3KUX 3IKONOTMYECKUX HULIAaX, KOTOpoe
MOXHO paccMaTpuBaTh B KaYeCTBe 3KOS0rMyeckoro gybnmposaHus (B3a-
MMO3aMEHUMOCTU NONYAALKNIA).

MpuHUMN arperaumn ocobein (B. Onmm) rnacuT: CKOMAeHUe ocobeit
YCUMBAET KOHKYPEHUUIO MEXAY HUMW 3a MNULLEBbIe PECYPCbl U XKU3-
HEHHOE MPOCTPaHCTBO, HO B LiE/IOM YCUAMBAET CMOCOOGHOCTL rpynnbl K
BbKMBaHUIO (OTCHOAa HEOOXOAMMOCTb ONTMMAIbHOW rycTOThl MoceBa B
yCnoBuax nosei ¢ copHsikamu). C apyroii CTOPOHbI, BUAbI, 06beANHEH-
Hble B COOOLLECTBO (3KOCUCTEMY), COCYLLECTBYHOT C MUHMMAaNbHON KOH-
KypeHUnein mMexay coboii M MaKcumanbHOl 6MONOrMYecKon MpoaykK-
TUBHOCTbIO B YCNOBUAX JaHHOro 6uoTona (MpuHUMN NAOTHOM YyNakoBKu
P. MakapTypa). 13 aTOro cnegyet, 4to npu KynbTUBUPOBaHUKU Guope-
CYpCcoOB HEO6XOAMMO CTPEMUTLCA K CO3[aHUI0 cUCTeM, BNIU3KUX K Npu-
POLHBIM.

B gaHHOM pasfene Mbl He NblTaemMcs NOAMEHUTb BCH 3KONIOrMYec-
KYI0 HayKy nepeyncrieHUeM M KOMMEHTUPOBaHWEM 3aKOHOB, KOTOpbIE
Mbl cUMTaeM B BOMbLUEA MAN MeHbLUed Mepe MPUYaACTHLIMU K AaHHOM
Hayke.

Hawwa uens B ApyromM. JK0M0rus, Kak Hayka, HaxoauTca Ha TOM 3Tarne,
KOTOPbI MOXHO Ha3BaTb 3TanoOM Haubosiee AUHAMUYHOIO ee Pa3BUTUS.
B03MOXHO, Mbl OLLIMGaeMcs, BO3MOXHO, eCTb UHbIE, 60/1ee peasnbHble Noj-
X04bl U peleHns. Mbl He HaBsA3blBaeM CBOEr0 MHeHUS.

Ho 3konor Kak yu4eHblil, Kak Bblpa3uTeNib UAel 3KONOTMU, LO/MKEH
ObITb Upe3BbIYaHO OTBETCTBEHHLIM U TMOKUM. TTONNTUK B XyALLEM CNy-
yae onpefenseT Kpax CBOeW CTpaHbl Y MOAUTUYECKOW CUCTEMbI, 3KOMOT
— Kpax Wn COXpaHeHue XWU3HW Ha 3eme.
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Paspgen 2

OPI'AHN3MbI: TAKCOHOMUWA, SHEPIETUNKA,
3IBONMIOUNA, )KNSHEOEATE/IbBHOCTb

JKONOrns Kak Hayka MMeeT CMbICN TO/IbKO B TOM C/lyyae, ecnu cpega
B3aMMO/eiCTBYeT C opraHM3Mamn. Ha Mapce HeT )XU3HW — He CyLlecTByeT
n akonoruu Mapca (3Konormyeckue npo6aeMbl Tam MOTyT MOABUTLCA
NVWb B flanekom 6yayLlem rnocre akTUBHOrO BTOPXEHUSA Ha 3Ty niaHe-
TY 4YenoBeKa C ero 6MofIormYecKUMmM CnyTHUKaMm)..

Mog opraHW3MOM MOHUMaeTca 0cobb, o6sagatoLas npu3Hakamm
XU3HU. ITO NOHATUE yucTo buonornyeckoe. Ero He cnepyet nyrtatb ¢
4pyruMun onpegeneHnsamMn opraHusMa BHe MpefenoB GMONOTrMYecKoi
Hayku (Hanpumep, C NMOHSATMEM «OOLLECTBEHHbIA OpraHuM3M» 1 ap.).

MpuBefeHHOE BbILle ONPeeNieHNe BCE Xe He ABMSeTCA UcyepnblBato-
MM, TaK KaK OCTaeTcs HepacluMPPOBaHHbLIM MOHATUE «MPU3HAKN XKN3-
HW». CnpaBefMBOCTY paan OTMETUM, YTO, HECMOTPS Ha TO, YTO BCE 3HAOT,
0 YeM MAeT peyb, OOLLENPUHATOrO GMOMOTMUYECKOro OnpegesneHns opra-
HMU3Ma Mbl 0 CMX NOp He UMeeM. Tak, B. [lanb opraHusm onpefensan Kak
«CTPOiHOe Lienoe, cocTas, 06LLHOCTL OPYAHOr0 ycTpolicTeax. B.W. BepHaa-
CKWUIA OpraHuW3M Onpeaenssl Kak OTAe/bHbI 3/1eMEHT XKUBOTFO BELLECTBa,
eAVHON COBOKYMHOCTU, YYaCTBYHOLEl B reOXMMMUYECKMX MpoLeccax.

B cBOIO ouepesb, YKMBOE BELLLECTBO — 3TO COBOKYMHOCTb BCEX XUBbIX
OpraHn3mMoB B JaHHOW 3KOCUCTEME BHE 3aBUCUMOCTU OT UX CUCTEMaTHYe-
CKOVi MpyHaaneXxHocTn. B rnobanbHOM MacluTabe XXMBOE BELLLECTBO NpeacTaB-
NEHO BCEMW OpraHuamamm 6uocdepbl. O6LWMIA BEC 3TOMO BeLLeCcTBa OLe-
HuBaetca oT 2,4 +1020 4 +102 T (cyxoli mMacchl).

«ATOMapHOW» COCTaB/AIOLLEA OPraHNYecKoro Mmupa, Kak cnegyet u3
NnpuBefeHHOr o Bbllle onpejesnieHns opraHusmMa, aensetca ocobb. C 6uno-
NOrMYecKNX No3nLMiA anemMeHTapHON eauHuLeli asnsetca sug. Mog Bu-
AOM cneayeT MOHUMaTb COBOKYMHOCTb 0CO6eld, obnagarolmx o6wmumu
MOP(POPU3N0NOTNYECKUMN NPU3HAKAMU U CNOCOGHLIX B NMPUPOLHbIX
YCNOBUSAX CKpeLiMBaThCs APYr C APYrOM, a TakXXe 3aHUMaTb CM/IOLHOA
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MM YaCTUYHO pa3opBaHHbIM apean. Buabl n301MpoBaHbl Apyr OT Apyra
6ronornyeckmn, UYTo BbIpaXaeTcsd B UX HeckpeliuBaemocTu. Bug npeg-
cTaBnseT cO60M TakXe CUCTEMY FeHOTMNOB, (POPMUPYHOLLUX OMNpeaeneH-
HYH0 COBOKYMHOCTb 3KOMOTMYECKUX HULW 1 GuoreoueHosos (Peimepc,
1990).

MoaTomy Npu fanbHeillem U3N0XEHUU MaTepuana B KayecTBe OC-
HOBHOr0 Mbl 6yaeM MCNO/Mb30BaTb NOHATME BMOMOrMYECKOro BUjaA.

B HacToslLee BpeMsa onucaHo cebiwe 0,5 MAH BUAOB pacTeHuid n 1,5
M/IH BUAOB XMBOTHbIX. [Npeanonaraetcs, 4to o6Liee KOIMYECTBO BUAOB
MOXET MpPeBbICUTb 5 MAH. He MeHbllee (CKopee, 60/bLUEE) KOTMYECTBO
BMAOB, BEPOATHO, OTHOCUTCA K YUC/Y BbIMEPLUMX. 3HAYUTENbHOE KOJN-
4yeCcTBO BMAOB MCYe3aeT MOA BO3LENCTBMEM aHTPOMOreHHOro (hakTopa,
O[HAKO He MOXET BbI3blBaTb COMHEHUSA TOT (haKT, YTO rNaBHOW, NpUYm-
HOW BbIMMpaHUS BUAOB ABASETCS 3BO/OLMOHHAA MepecTpoiika 6uo-
chepbl (4aHHbLIA BONPOC NOAPOOGHEe PAacCMOTPEH HUXE).

2.1 TAKCOHOMWA (CUCTEMATUKA)
OPITAHMYECKOIo M1PA

OpraHMYecknii MuUp BecbMa CMOXeH U MHOroo6paseH. Ytobbl paso-
6paTbCA B OrPOMHOM KOMMYECTBE XXMBbIX OPraHW3MOB, UX HYXXHO Ka-
KMM-TO 06pa3oM ynopsfounTb. YCNOBHOE pa3fefieHne COBOKYMHOCTM
00BLEKTOB Ha FPynmnbl N0 CXO4HOMY MPWU3HaKy WAWM HECKONbKUM Mpu-
3HaKaM MoJlyuynsio B HayKe Ha3BaHue knaccumkauum. CyuecTByeT MHO-
XKEeCTBO Knaccuukauui npegMeToB, SBAEHUI U NPOLECCOB.

B norvke nop knaccuukaumeir NOHMMaKOT CUCTEMY KaccoB, Npef-
Ha3HAYEHHYI0 A1 XapaKTepUCTUKMN COBOKYMHOCTW MpeLMeToB (MOHA-
TWIA), OAHOPOAHLIX B OMpejesieHHOM OTHOLUEHWU, onepawluto MocTpoe-
HUS 3TON CUCTEMbl, OCHOBAaHHYH Ha OMpejeNieHHbIX MpaBunax, u pac-
npegeneHve mccnegyeMbix NpeaMeToB (MOHATWIA) NO Knaccam 3TOW e
cuctembl (LWapanos, 1977).

Knaccutukaums genaet nerko O603peBaeMoOili MHOXECTBEHHOCTb
06BEKTOB 1 B HEl yCTaHaBNMBAETCS U3BECTHbIN MOPSAJOK NN 3aKOHOMEP-
HocTb (Balic6nut, 1926). MpaBWAbHO MOCTPOeHHas Knaccupukayms
BCKPbIBAET CBA3N MEXAY WM3y4yaeMbIMU O0OBLEKTaMU W CAYXUT OCHOBOW
Ans 06o6LaroLmx BbiBogoB 1 NporHosos (KoHgakos, 1975). Cpeaun knac-
cUUKaL NI pas3nyaloT nepapxuyeckue (No ypoBHAM opraHusaluu), cu-
cTemaTwuyeckue (NO TakCOHaM B npefenax PUKCMPOBAHHOIO YPOBHA) K
uenesble (OparyHoB, 1981). Kpome TOro, Knaccuukauum nogpasgensi-
I0TCA Ha eCTEeCTBEHHbIE, UCKYCCTBEHHbIE, TEHETUYECKME, SBONMKOLMOHHbIE U
MHble. O630p pasNMuYHbIX KnaccuuKaumim 1 NPUHLMNOB MX MOCTpPOe-
HUS faH, Hanpumep, B TEPMUHONOTMYECKOM CNPaBoYHMKe Nog pea. HO.A.
KocbirnHa (3abpoauH, n gp., 1986). Hac B gaHHOM ciiy4yae 60/bLUue BCEro
MHTEpecyeT eCTeCTBEHHAasA Knaccuukayms, Kotopas CTPOMTCA Ha OCHO-
Be 00BLEKTUBHbLIX M Haubonee CyLeCTBEHHbIX MPU3HAKOB U CBOWMCTB
npegmeToB (SIBAEHWIN) U CBA3EN MeXAy HUMWU. B ykaszaHHOM Bbille
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CNpaBOYHMKE, Ha HaLl B3rnag, CAefiaH COBepPLUEHHO MPaBu/bHbIN BbIBOS:
«Ecnn cuntaTh, YTO CaMO Ha/inyue OpraHM3MOB B MPUPOLE M 3aKOHO-
MEepPHOCTW MX pa3BUTUS, B3aMMOCBA3EW U B3aVMOOTHOLLEHNS CO Cpefoi
ABNAIOTCA OOBLEKTUBHOW peanbHOCTLIO, TO Hafo MPU3HATb TakoBOW U
HanumumMe ecTeCTBEHHOrO MOpsAfKa B UX MPOCTPAHCTBEHHOM U BpPEMEH-
HOM COMOJUYUHEHUN, T.e. MPU3HATL HaNMYMe 0OBLEKTUBHON CUCTEMbI CO-
OTHOLUEHUA MeXAY OTAe/IbHbIMU OpraHmM3mMamm u Mexzgy 3aKOHOMEpHO
060C06M1eHHbIMK UX rpynnamu» (c. 77).

Pasgen 6ruonorumn, 3aHuMatroWMiica Knaccmukaumein n onncaHnem
BCEX CYLLECTBYIOLLNX 1 BbIMEPLUUX OPraHU3MOB, a TAKXKe YCTaHOBIEHUEM
POLACTBEHHbIX CBA3E MeXAY HAMU, Ha3blBAeTCA CUCTeMaTUKON. Cuctem-
Hbl/A NOAX04 K KaKMM-IMH60 MHOXECTBaM 0ObEKTOB, SB/IEHUI 1 npoLec-
COB B HAacToOfLLee Bpems LWIMPOKO MPUMEHAIOT U APYrue Hayku, Kak
eCTECTBEHHbIE,/TEXHNYECKME, TaK U 0DOLLECTBEHHbIE.

Teopuio Hay4HOW Knaccudukaumm OpraHU3MOB 4HacTO HasblBalT
TaKCOHOMMWEA. TaKCOHOMUYECKUMU €fMHNLAMUN SBASIOTCA TaKCOHbI. Cy-
W ecTBYIOT ONpeAeneHHble NpaBuia HaMMeHOBaHWNSA TakCcoHOB (Mpuopwu-
TeT MepBOOTKPbIBATENS B aBAEMOM Ha3BaHWW, 0653aTeslbHOe Ha3BaHue
TakKCOHa Ha NaTMHCKOM fi3blKe W Ap.), YTO fAenaeT TEPMUHONOTMI0 6onee
YCTOWUYMBOI M He 3aBUCALLEA OT MOAblI B HayKe, BOJIOHTapM3Ma U apy-
rMX CNyYalHbIX SBNEHUIA.

TepMUH «TakCOHOMUS» (OT rpey. taxis —nopsaaokK, pag, CTPOn, pac-
NONOXEeHME; NOMOS — 3aKOH) npeasioxeH B 1813 rofy LWBekLapCKUM
6otaHukom O. fekaHponem. K. JIMHHel, CO34aBLUNIA nepapXuio TakCo-
HOMUYECKNX KaTeropuii, B M1pe XUBOTHbIX pas3finyan BCero nsTb Takco-
HOMWYECKUX YPOBHEIA: Knacc, oTpad, pod, Buf, pasHoBUAHOCTL. o Mepe
HaKOMMEHNA 3HAHWUIA O XXMBOTHbIX BBOAWIWUCL LOMNOAHUTENIbHbIE NOA-
pasgeneHus. He octanack 6e3 U3MeHeHW 1 OCHOBHas TaKCOHOMUYecKas
eAuHNLA B CUCTEME XMBbIX OpraHM3mMoB — BuA. HakonneHnue umcna
OMUCaHHbIX BULOB W NOABUAOB XWUBOTHbIX, PACTEHUI N MUKPOOPTaHuU3-
MOB NPMBENO KaK K «Ap00NeHNIO», TaK U «YKPYNHEHWUIO» BUAOB: C Of-
HOW CTOPOHbI, B KA4YeCTBe BUOB CTa/IM PaCCMaTPUBATLCA UX NIOKA/bHbIE
thopmbl, a, C APYroW CTOPOHbLI, FPyNnbl U psAgbl reorpagumyeckux pac
(noaBunaoB), 06pasyoLMX COBOKYMHOCTb ABHO POACTBEHHbIX U 0ObIYHO
CBA3AHHbIX ApYr C ApYroM nepexofHbix hopM. B pesynbTate NosABUAUCH
MOHATUSA «MeNKOro» Bmaa nunn >kopgaHoHa (nNo ammnmm hpaHLy3cKoro
6oTaHuka A. XXopgaHa) n «b60onbLIoro» Buaa UM AMHHeoHa (Mo amu-
nun K. JluHHes). Cpefy nocnefHUX cTann pasnuyaTb BUAbI MOHOTUNU-
yeckue (He pasgennmble Ha MOABMAbI) M MOAMTUNMYECcKne (cocToswme
13 ABYX MM GOMbLIEro KOMMYecTsa NoABUALOB).

Buonoruyeckas knaccugmKaLus NOCTPOEHa NepapXmnyeckn, T.e. Kax-
fas 6onee BbicOKasi rpagauma (MnuM CTyneHb) BKAOYaeT B cebs paj
6onee HU3KMX. B ngeansHOM cnyyae NpaBUIbHO NOCTPOEHHAsA Knaccugm-
Kauma coBnajaer ¢ 006bEKTUBHO CYLLECTBYHOLLE MPOCTPaHCTBEHHO-
BPEMEHHOWN unepapxueid opraHM3MoB (eCTECTBEHHOM Knaccuukalmeit).
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Puc. 2.1. TakCOHOMMYECKas 1epapxms OpraH13MoB

B 6uonorum npuHATa Knaccugpukauma opraHusmoB no
3BOMIIOLMOHHOMY NPOUCXOXAEHWUIO 1 POACTBY. IMpy 3TOM WUCNONb3YHOT-
CS OCHOBHblE W A0MOAHUTENbHbIE NofpasgeneHns. K 0OCHOBHbIM OTHO-
catca: Tun (rpynna), knacc, oTpsg, CeMelcTBo, pog, Bua. K uncny gonon-
HUTE/bHbLIX MOAPA3AeNeHNA OTHOCATCA: HaaTUN (Hagrpynna), Nopsgok,
HafKnacc, NogoTpsAL, HafCcemMeilcTBo, NoAsuA v ap. BHyTpu Buga moryt
BbIAENATLCA paca, COpT, MOpoAa, LWTamm U1 T.M.

TaKCOHOMMYECKass Mepapxus OpraHn3MoB B GMOIOTMM MOXET ObiTb
npefcraBneHa cBOe06pasHbIM «apeBoM» (puc. 2.1).

OCHOBHOI1 TAKCOHOMWNYECKOWN eanHWLEA B BUONOTAKN N 3KONOTUMN,
KaK y>Xe 0TMeyasnoch Bbille (CM. BBefjeHWNe K JaHHOMY pasfeny) sBnseTcs
BMA (naT. «species»). Bua B Hay4yHO HOMeHKNaType 0603Ha4aeTcsa AByMSA
CfoBaMu, TOrga Kak gpyrue TakCOHOMUYECKMe efluHULbI, bonee Kpyn-
Hble, YeM BMA, 0603Haval0TCA OAHMM C/IOBOM. [MepBOe CM0BO B Ha3BaHUM
BMAa — poOJ0BOe, BTOPOe (mMpwunaratesibHOe WM CYLLEeCTBUTENbHOE) —
BnaoBoe. Mpumep: cobaka gomawHas {Canisfamiliaris). 3gecb Canis 03-
HadaeT pog, afamiliaris — Bua. Bonk, npuHagnexatyuii K TOMy e pogy,
HasbiBaeTcs Canis lupus. pyroit npumep: 06bIKHOBEHHASA NoLWaib U OCEN
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npuHagnexar K ofHOMY U TOMY e pofy Equus\ nowagb HasbiBaeTcs
Equus caballus, a océn — Equus asitius.

MonHas umepapxuyeckas Lenovyka TaKCOHOMUYECKUX Ha3BaHW fAo-
MallHelA cobakn GyaeT BbIFNAAETb CAeayowmMm o6pa3om: TUN — XopAo-
Bble {Chordata), nogTnn — no3BoHO4YHbIe (Vertebrata), knacc — mneko-
nutatowme {Mammalia), oTpag — xuwHble {Carnivora), cemencrso —
cobakn {Canidae), pog — cobaka (Canis), Bug — fOMallHAA cobaka
{Canis familiaris).

BuaoBas YMCNEHHOCTb XMBbLIX OPraHM3MOB B 6rocdepe npusegeHa
B Tabn. 2.1.

Ta6bnumua 2.1

MpubAM3VTENEHAA HMCIIEHHOCTH Pa3MHHBIX MPYN OPraHK3MOoB B
coBpemeHHol 6rocgepe (Mo A.H. TioptokaHosy, 1973)

pynna Yncno pynna Yucno
BUZ0B BU0B
PACTEHNA XVMBOTHbIE
Huswve MpocTeiiimne 15000
Bogopocnu 25000 y6ku 5000
BakTepuu,rpubsbl 100000 KWLLIEYHOMONOCTHbIE 9000
NnwarHnkm 18000 Yepsu 19000
BeblicLuve Monntocku 105000
Mxwu 20000 YneHunctoHorune
MnayHoBble 800 (6€e3 HacekoMmbIX) 50000
XBoLLEeBbIE 30 Hacekomble 1000000
[ManopoTHUKK 6000 Mrnokoxue 5000
["onocemsaHHbIE 600 XoppoBble(BKNtoYan
IMoKpbITOCEMSAHHbIE 200000- MO3BOHOYHbIX) 50000
300000 W3 Hux:
Mtnubl 10000
MnekonvTatoLme 6000
Bcero: 500000 Bcero: 1500000

M3 paccMOTpeHuMs 3TO Tabnuubl BUAHO, YTO MO BMAOBOMY pasHo-
06pasnio B COBPEMEHHYIO 3N0OXY NpeobnafaroT NOKPbITOCEMAHHbIE pacTe-
HWA (Ha BTOPOM MecTe — 6aKTepum v rpubbl), a CPpeamn XXUBOTHBIX Pe3KO
OOMUHMPYIOT YIEHUCTOHOTME (Ha OAWH BWUA APYTUX XXMWBOTHbLIX B Cpea-
HEM NPUXOAATCS ABa BMUAA YNEHUCTOHOTUX).

CuncTeMaTn3aumns XnBbiX OPraHU3MOB OCYLLECTBASETCS Ha OCHOBE
TaKXXe HEeKOTOPbIX 06LWUX MPUHLMMOB.

Mo mopgonornyeckomy npu3HaKy BCe XXUBbIE CYLLECTBA MOXHO pas-
[ennTb Ha Tpy 60o/blUKe rPynnbl, COOTBETCTBYIOLME TPEM YPOBHAM Op-
raHu3aumnmn: opraHu3Mbl ¢ TKaHEBbIM CTPOEHWEM Tena (BbICLLME pacTeHus
N XXWBOTHbIE); 3BKApUOThbl (OAHO- Y MHOFOKNETOYHbIE PACTUTENbHbIE U
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XXMBOTHbIE OPraHu3Mmbl, Y KOTOPbIX KNeTKU UMEDT An{epeHLpoBaH-
HOe AAPO W ApYrue KAeTOYHble OpraHensbl); NpokapuoThl (6akTepun).

3BKapuOTbl 3KBUBASIEHTHbI OTAE/IbHbIM K/IeTKaM OpraHu3mMoB C TKaHe-
BbIM CTPOEHMEM, a Lefble KMeTKU NPOKapuoT COMOCTaBUMbl C OTAEeNb-
HbIMW OpraHeniaMu 3BKapuUOTHOW KNEeTKWU, TaKUMW KaK MUTOXOHAPWUU ©
xnoponnactbl. A, 3aBap3uH (1979) ykasblBaeT, 4YTO 3TO CXOACTBO UAET
Tak fjafieko, YTo Nepexos OT OA4HOro YPOBHA K APYroMy MOXHO paccmat-
pMBaTb KakK MHTerpaLuo opraHn3mMoB HU3LLEr0 YPOBHS B OPraH13M BbiC-
LUEero: opraHn3Mbl C TKAHEBLIM CTPOEHUEM 06Pa3ytoT U3 MHOTMOK/IETOUHbIX
KONOHWUI 3BKapumoT, BO3SHUKHOBEHWE 3BKApMOT BOCMPUHUMAETCH Kak
BK/IIOYEHME CUMOMOTMYECKMX BaKTepuil B KNeTKy 3BKapuOTbl Ha MpaBax
(hYHKLMOHANbHO M YaCTUYHO FeHEeTUYECKU CaMOCTOSTENbHON eAUHMLbI.
K TOMy >Xe CyLlecTBYIOT OpraHu3mbl (FTMraHTCKue aHaspobOHble amebbl,
AvHOnarennaTel U Ap.), 3aHMMarouMe Kak 6bl NepexofHoe NOMIOXEHWE.,

[Lpyroii BaXHbIA NPU3HAK, NUCMOMb3YeMbIA B Knaccudmkaymum opra-
HU3MOB, — CM0OCO6 NUTaHMA. OCHOBHbIX CNOCO60B NUTaHWA Tpu: HPOTO-
TpoHoe (YCBOEHME 3SHEPTMM COMHEYHOro CBeTa); OCMOTPOdHoe (yc-
BOEHME PaCTBOPEHHbIX BELLECTB M3 OKPYXatoLlei cpefbl) U rono3oiHoe
nutaHue (notpebneHne TBEPAON MMWKM C MOCnefylWUM (epMeHTa-
TUBHbLIM Pa3fioXeHUeM).

®oTOTpOhHOE NUTAHME CBOWCTBEHHO OpraHM3Mam-npogyLeHTam,
CO34aloLLMM NepBMYHOE OpraHM4YecKoe BeLLecTBO (3efieHble BOAOPOCAHU,
pacTeHUss U B MeHblUel Mepe 6akTepun). OpraHU3Mbl C OCMOTPOGHbIM
nuTaHMeMm (pefyLeHTbl) OTBETCTBEHHbI 3a Pa3/ioXXeHUe OpraHMyeckoro
BeLLecTBa, CMHTE3MPOBAHHOrO MNpoAyueHTamMmu (TUNWYHBLIA NpeLcTaBU-
TeNb — MuLUenunanbHole rpubsl). Ecnn cybeTpatbl NUTaHNSA — HEPaCTBO-
pYMble NOIMMEPbI, TO OHW AO/MKHbI ObITb CHaYana pasfoXeHbl rMAPOIN-
TUYecKUMU epmeHTamu. OpraHu3mbl C rOM030MHbIM NUTaHUEM (XKK-
BOTHble-KOHCYMEeHTbl), XOTA U OYEHb PA3HO0OPa3Hbl, HO UMEIOT B LIE/IOM
MeHbllee 3HayeHWe B rnobanbHbIX 6GMOreoXmMMUYeckux npoteccax no
CPaBHEHWIO C MepBbIMW ABYMS rpynnamu.

MHTEpecHO OTMETUTb, YTO C TOUKM 3PEHUA OUOXMMUYECKUX MeXa-
HW3MOB, XXWBOTHblEe MO MPOCTOTe OpraHu3aLnnM npesLecTBYOT pac-
TeHUAM, 06/1afaloLWnuM ONONHUTENBHO X/10POMNIACTOM, 04HaKO C TOUKMU
3pEHNS 3KONIOTMU OTHOLUEHUA MeXAy NpofyueHTaMu-pacTeEHUAMU U
KOHCYMEHTaMM-XXUBOTHbIMU — 0OpaTHbIE.

EcTecTBeHHasa knaccuukauus opraHM3MoB UMEET SIBHOE Mpenmy-
LLEeCTBO Nepef, UCKYCCTBEHHbIMU, TaK KakK OCHOBaHa Ha 3BO/OLNOHHOM
npuHumne. Euwe Y. NapBuH nucan: «Bcakas npaBuabHas Knaccupuka-
LMA ecTb Knaccuukayms reHeanornyeckas». Mo ero cnosam, 06WHOCTb
NMPOUCXOXAEHUSA U eCTb Ta CKPbITas CBS3b, KOTOPY 6ecco3HaTenbHo
ULWLYT HaTYpasnCThl, a BOBCE HEe KAKOW-TO HEWU3BECTHbLIN NiaH TBOPEHMUS
NN BblpaXKeHWe 06X MONOXEHWIA, UM NPOCTOe COMVXKEeHNe, 1 pa3ge-
neHve 6onee MU MeHee CXOAHbLIX MpeiMETOB.
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Bce 0fHOKNETOYHbIE OpPraHM3Mbl, OTHOCMMbIE K MUPY XXMBOTHBbIX,
cocTaBnaOT Tun Protozoa (npocTeliwine). MHOrOKNeTOYHbIE XXUBOTHbIE
opraHu3mbl Noayyunu HaseaHue Metazoa. Cpefn HUX pasnMyaloT opra-
HW3Mbl, Y KOTOPbIX KNETKW Wb YaCTUUYHO CNeLmann3npoBaHbl U 06be-
OWHEHbl B TKAHW W OpraHbl, ¥ OPraHv3mbl, Yy KOTOPbIX creyunanusayms
KNeTOK MpuBeNa K co3faHuio BMOSHE onpeAenéHHbIX CUCTEM TKaHel u
OpraHos.

K nepBoii rpynne oTHocuTcs Tun ry6ok (Porifera), a Ko BTOpoii BCe
oCTaNbHble MHOFOK/MeTO4YHble. [y6KM, Takum 06pa3oM, ABAAKOTCA HU3-
WM TUAOM MHOTOKNETOYHbIX XXUBOTHbIX.

Teno ry6kun mmeeT HeomnpedeseHHYH WU Maio OMpefeneHHYHo
HapyXHYH0 opMy, TaK Kak ee onpefesieHHOCTb 3aBMCUT OT CYLLEeCTBO-
BaHMA N CTPOEHUSA CneumanbHbIX OpPraHoB.

Bonee BbICOKO OpraHU30BaHbl MPeACTABMTENIM TUNA KULLIEYHOMO/O-
cTHbIX (Coelenterata). Ctoga OTHOCATCA TaKuMe MCKNHOUYMTENbHO BOAHbIE
OpraHu3Mbl Kak Meay3bl, KOpannoBble NOAWMbI, a TaKXe NPecHOBOAHAsA
rmgpa.

Teno KULWeYHOMONOCTHOTrO COOTBETCTBYET CTaAuM racTpyibl BCex
6onee BbICOKOPa3BUTLIX MHOTOK/IETOUYHbLIX U NpeacTaBnset coboit B oc-
HOBHOM [BYXC/OMHbIA MeWOoK. XXUBOTHbIE 3TOr0 TUMNa UMEKT yxe 60-
Nnee YCTOWYMBYIO BHELWHIO (HOpMY, YaCTUYHO ONpefensieMylo cylie-
CTBOBaHMEM OTYET/IMBO Pa3BUTbIX OPraHOB — LLynabLes, pTa, OPraHoB
BOCMPOU3BEAEHNA U MPOUNX; 3TU XMBOTHblE 0ObIYHO OOHApPYXMBAKOT
[,0BONbHO COBEPLUEHHYIO pafuanbHyl0 CMMMeTpuio. B nonepeyHom pas-
pe3e OHW — ABYXC/IOMHbIE, HApPYXXHbI CNON KNETOK Ha3blBaeTCA KT O-
[epMoil, BHYTPEHHWUI — 3HA0AEPMON.

XKVBOTHbIE BCEX MPOYMX TUMOB OT/IMYAIOTCA OT KULLEYHOM00CT-
HbIX NPUCYTCTBMEM Yy 3apOofbllla CPefHEro KAeTOYHOro cnos (mMesofep-
Mbl), PacrnofOXeHHOr0 MeXay 3KTOAEePMO M 3HAO0AEPMOW. DTOT CoW
[aeT Hayano TakKMM MacCUBHbIM 06pa30BaHWAM KakK KOCTU U MYCKY/bI.

Hwuswel no opraHnsaumm cpean Me3oepMHbIX XXNBOTHbIX ABMSETCS
obWwunpHasa rpynna, M3BecTHas MNoj Ha3BaHueM 4depBeil (Vermes) U co-
cToAWas, B CYLLHOCTW, U3 HECKONIbKMX Pas3finyHbIX TUMNOB. Y Haubosnee
NPUMUTUBHbIX YepBeil Me30o4epMa He pacLLenfigeTcs, OHU MOryT coxpa-
HATb NUWb MEepPBMYHYIO MONMOCTb Tena. Y Hambonee BbICOKOOPraHU30-
BaHHbIX YepBeil Me3odepma pacuiennseTcs ¢ 06pa3oBaHMEM BT OPUYHONA
nonocTu Tena (uenoma). Kpome TOro, nosiBiseTcs CerMeHTapHOCTb
(4neHUCTOCTL) Tena, Npuyem HeKOTOpble opraHbl (B YHaCTHOCTU, HEPBHbIE
Y3/1bl, KOJ/bLIEBbIE KPOBEHOCHbLIE COCYAbl, BblAENNTENbHbIE OpraHbl) Mo-
BTOPAKOTCA B KaXXAOM CErMeHTe.

PasnuuatoT cnegytouine Tunbl yepseit: Plathelminthes (nnockme yep-
Bu), Nemertini (HemepTuHbl), Nemathelmintes (Kpyrnbie yepsu) n Annelida
(konbyatble yepsu). MocnegHUn TUN 3BOMOLMOHHO Hanbosee NHTepe-
ceH. Annelida — uneHucTble YepBu, obnajatoLLme LesOMOM, POTOBLIM U
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Puc. 2.2. ®rnoreHeT4eCKME OTHOLLIEHWS BEOKHEMLLIMX Py XMBOTHOMO Mypa
(no N.LW. AasuTawsunu, 1958)

aHa/fbHbIM 0TBEPCTUAMU. HEKOTOPbIe M3 3TUX YepBeli BbIAENAIOT 3aLUT-
Hble M3BECTKOBbLIE TPYOKM (Hanpumep, NpeacTaBuUTenn podos Spirorbis u
Serpula, n3BECTKOBble C KOHLLA paHHEro naneosos).

Ha puc. 2.2 npeacTaB/ieHa CXeMa POACTBEHHbIX ((PUAOreHeTUYeCKuXx)
OTHOLLEHWIA MeXAy OCHOBHbIMW TpymnnaMu XXMBOTHOro mupa. CornacHo
3TOW cxeme, TUMN NPOCTEMLINX Aan Ha4yano, ¢ OAHOI CTOPOHbI, r'ybKam, a ¢
OPYTO — KWLLIEYHOMO/IOCTHbIM.

OT KULEYHOMOMOCTHbIX, BO3MOXHO, MPOM30LLJIN TPEXCNOMHbIE ABYX-
CTOPOHHE-CUMMeTpUYHble XMNBOTHble (ACX), BnocneacTemMm gaslive
Hayano BCEM OCTasibHbIM TUNaM. OT 3TON ApeBHeliLen rpynnbl 0TX0AAT
[Be TNaBHblE BETBU: MepPBMYHOPOTLIX (Peotostomia) 1 BTOPUYHOPOTHIX
(Deuterostomia). NepBMYHOPOTbIE COXPAHAKT racTponop, eAUHCTBEHHOE
OTBEPCTUE, Yepe3 KOTOPOe NONOCTb racTpy/bl COOOLLAeTCH C HapY>XHOWA
cpefloii. Y BTOPUYHOPOTLIX MEPBMYHBIA POT 3aKpbIBAeTCS Ha OMpefAeneH-
HOW CTaguMW WHAMBUAYaNbHOIO PasBMTUA W 3aHOBO BO3HMKAeT BTOPUY-
Hbll poT. Bce HM3WME TWUMbI NMEPBUYHOPOTHIX (YEPBU, MOUTHOCKM) pas-
BU/IUCb OT POAOHaYaNbHOM FPyNMbl APEBHERLINX NPUMUTUBHBIX NEPBUY-
HOpPOTbIX. TUN KOMbYaTblX 4YepBeil Aan BMOCAEACTBMM Hayano Tuny
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yneHncToHormx (Arthropoda). Ko BTOPMYHOPOTBLIM OTHOCATCS WI/IOKO-
xune (Echinodermata) n xopgosble (Chordata).

Hwxe pfaHa KpaTkas XapakTepucTUKa OCHOBHbLIX TWUMOB W K/accoB
YXMBOTHbIX. 32 OCHOBY MpPW 3TOM Hamu NpUHATA KNacCUPUKaLUOHHAS
cxema 1.LLU. AasuTawsunn (1958), WNPOKO Mcnonb3yeMas B NajieOHTO-
noruu.

Kak y)e oTmeuyanoch Bbille, K TUNYy npocteiwmnx (Protozoa) o0THO-
CATCA OLHOK/IETOYHbIe OpraHW3Mbl, KOTOpble AeNATCA Ha cnegytouime
Knacchl: Rhizopoda (kopHeHOXKM), Sporozoa (cnoposBuku) u Jnfusoria
(nHy3opumn). CrnopHbIM ABnseTcs Knacc Mastigophora (KryTUKOHOC-
Ubl), KOTOPbIA apyrue aBTopbl nNof Ha3saHuem Flagellata (KryTukoBbie)
OTHOCHAT K K/accy O4HOK/EeTOUHbIX pPacTeHUMN.

KOpHEHOXKW XapaKTepm3ytoTcs TeM, YTO OHU CNOCO6HbLI BbIABUraTh
KOPHeNoL06HbIE NOXHOHOXKM (MNX NCEBLONOAMM), C MOMOLLLIO KOTO-
pbIX OHW 3axBaTbiBaeT MULLY U NepemMeLtaloTcsi. MHOrMe KOPHEHOXKWU
MMEIT TBEPAbIA CKeleT, NO3TOMY CMOCOGHbI COXPaHATLCS B MCKOMae-
MOM COCTOSHUW. Takme KOPHEHOXKW B OCHOBHOM MNpUHaAexaT K AByM
nogknaccam — nogknaccy Foraminifera (popamuHudepsl) 1 nogknaccy
Radiolaria (paguonsapun). B kayecTBe npumepa ykaxem pogbl Fusulina,
Schwagerina I Nummulites (puc. 2.3).

Paguonspuu takxxe MOryT UMeTb CKeneT. OBbIYHO OH C/I0XEH amop-
(hHbIM KpeMHe3emoM. OfiHaKO M3BeCTHa Takxe Hebosbllasd rpynna pa-
anonapuin (oTpag Acantharia), y KOTOPbIX CKeNeT COCTOUT U3 cynbdara
CTpoHLUA.

B coBpeMeHHbIX OKeaHax 0CTaTKu pagnonsapum obpasytoT 3HaUnTe lb-
Hble CKOnaeHus. PaanonsapueBblil ua pasBuT B FNyBOKUX MecTax, rae
OCTaTKN W3BECTKOBUCIOro NiaHKTOHA PacTBOPAIOTCH, He JOCTUTHYB AiHa,
N rae Ha rnybuHe okono 4000 M rn1o06MrepuHOBLIA WA MPaKTUYECKU
ncuesaet.

Cpegmn ry6ok (Porifera) pasnuyatoT knaccbl Culeispongia (M3BeCTKO-
Bble rybkun), Desmospongia (gecmocnoHruun) n Hexactinellida (wectuny-
yeBble ryoku). MIronoykn ckeneta ry6bok HasbiBaloT cnvkynamu. MHorga
OCTaTKW CMUKYN KPeMHEBbIX IY6OK HAaCTOMbKO 06WbHbLI, YTO OHU 06pa-
3YI0T NNACThbl OT/I0XKEHUI, UMEHYeMbIX CMOHIOAMTaMu. B HEKOTOPbIX CNy-
Yyasax ry6kum npuHUManM yyactue B COOPYXEHUU [LPEBHUX PUDOB, Ha-
npumMep B BepxHeil tope LLUBabum (KOxxHas [epmaHus).

OcCOo6bIl TN XUBbIX OPraHNU3MOB, U3BECTHbIX MOJ Ha3BaHWEM apxe-
oumnatbl (Archaeocyathida) cyuiectsoBan B KemOpuUiAiCKOM Mepuofe na-
Neo30MCKOW 3pbl M NOJIHOCTHIO BbIMEP K KOHLY ero (HEKOTopble aBTo-
pPbl OTHOCAT apxeoumaTbl K Tuny Porifera). 310 gpesHeliwasn rpynna
MOPCKUX NPUKPENIEHHbIX 6EHTOHHbIX XWBOTHbIX. V3BECTHLI Kak oau-
HOYHble, TaK U KONOHWa/bHbIe (HOPMbI.

Tun knweyHononoctHbiXx (Coelenterata) genntcs Ha ABa nogTuna:
cTpekaowmx (Cnidaria) n rpeéHesukos (Ctenophora). K nepsomy nog-
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YBennyeHa

Fusulina

Puc. 2.3. Mpeactasutenn Trna Protozpa (pogp! Fusulina, Schwagerina u Nummulites)

TUNY OTHOCUTCSA 60/bLUMHCTBO COBPEMEHHbIX KWLLEYHOMOJIOCTHbIX U
npakTUYecKn BCe McKornaemble opmbl. OH COfepPXWUT TPU Khacca:
Hydrozoa (rugpongHble), Scyphozoa (cumdoungHbie) n Anthozoa (kKopas-
nbl). C No3NLWA NaneoHTONOTMN U reonornm Hanbonee MHTEPECeH OT-
pag rugponfHbix Stromatoporoidea (cTpomaTtornopongen), CKeneTbl KOTO-
pbIX MHOrga 06pasyloT 3HauUTe/lbHble CKOMJeHUA (MHorga u pudbl) B
naneo3oe, 0CO6EHHO B CUYPUNCKOM 1 IeBOHCKOM nepuogax. Moxanyi,
Hambosiee 3K30TUYEH Knacc Kopansios (HasBaHWe Anthozoa 03HaYaeT «Xu-
BOTHbIe-LBETbI»).



Bce KopannoBble NOAWMbI MOXHO MOAPa3feInTb Ha TPW nogknacca:
Alcyonaria (BocbMusyyeBble), Tabulata (TabynaTtel) n Zoantharia (30aH-
Tapun). HasBaHne «BOCbMW/Y4YeBble» MPOM30LLIO OT TOro, YTO BOKPYr
pTa NonvMnoB pacrnonaraeTca BEHYMK U3 BOCbMU Lynanew; Kpome Toro,
nonocTb Tena Ae/MTCA Ha BOCEMb YacTell MArTKUMUW paguasibHbIMKU nepe-
ropogkamun. KonoHmun T1abynat unam TpybyaTbiX KOpPasi/ioB COCTOAT U3
Tpybouck-kKopannnTAB (0Tcloga M HasBaHue). B mogknacce 3oaHTapuii
BbleNAT OTPALbI Tetracoralla (4eTblpexnyyeBble Kopasnbl) U
Hexacoralla (wectunyyeBbie Kopasnsbl).

Haunbonbliee reonormyeckoe 3HavyeHue MMeOT Tpy6yaTble U YeTbl-
TexnyyeBble Kopasibl. OHU NPUHAAN yyacTue B 06pa3oBaHUM MCKonae-
MbIX KOP&a/1/0BbIX U3BECTHAKOB. TpybuaTble 1 YeTbIpexsyyeBble Kopasi-
Nbl XWX B Nasieo3oe, a LWeCTU- U BOCbMU/YYeBble KOPa/fibl XMBYT C
Tpraca 40 HacToslWero BpeMeHW. KonoHuanbHble KOpan/bl XUBYT B
MENIKOBOAHOWM 30He Tern/blX MOPER U CTPOAT KOpannoBble pudbl, HO
HEKOTOpPble M3 HUX XMBYT MU B XO/I0AHbIX Bogax. OAMHOUYHbIE KOpas/ibl
06MTalOT Ha pa3NnuHbIX rnybuHax, Hepefko Ao 1500-2000 m v 6onee.

Tun mwaHkn (Bryozoa) — npukpenseHHble 6eHTOHHbIE KO/IOHMasb-
Hble XMBOTHbIE, XUBYLLME B MOPCKOW BOoAe Ha rnyb6mHax fo 500 m n
6onee. MogaBnstoLiee 60NbLWINHCTBO COBPEMEHHbBIX MLIAHOK OTHOCUTCSH
K oTpsagy Cheilostomata (ry6opoTble).

Twun nneyeHorve (Bmchiopoda) — npegctaBnseT co60ii COBEPLUEHHO
060Cc061eHHY0 TPYNNy OAMHOYHbIX XWBOTHbIX, LOCTATOYHO PE3KO Or-
paHWYeHHY OT APYrMX TUMOB XWBOTHbIX. PakoBMHa M/IEHYEHOroro co-
CTOWUT U3 BYX CTBOPOK HEOJMHAKOBOW BeMYUHbLI. B 0Tin4umMe OT CNWH-
HOW CTBOPKW 6plOLLIHAsA CTBOPKA UMeET OTBEPCTUE AN HOXKM, C MOMO-
Wb KOTOPOW XWBOTHOE MPUKPeNasnocb Ko fHY. COBpeMeHHble
npescTaBUTENN 00MTAKOT NMPEMMYLLLECTBEHHO Ha 60MbLWINX Fy6nHax, HO
B NpOLUSIOM, 0COGEHHO B Naseo30e, OHWU XWAN B MeIKOBOLHOW 4vacTu
Mopsi M 06pa3oBbIBaNIN CKOMeHNS 6paxmMonofoBbiX M3BECTHAKOB. Tun
nJeyveHOrnx AesNTCA Ha ABa Kacca: Knacc 6e33amkoBbIX (Jnarticulata)
Knacc 3aMKoBbIX (Articulata). 3aMKOBble XapaKTepusyloTCcsa Haludnuem
[BYX3y60ro 3amMKa Ha CTBOpPKax, y 6e33aMKOBbIX OH OTCYTCTBYeT, M03TO-
My CTBOPKM MOFYT nepeaBuratbCs B MJIOCKOCTU, UX PasfesstoLLLei.

K Tvny Mollusca (MONMKOCKU MM MAFKOTENblE) OTHOCUTCA 60/1b-
Was rpynna >XMBOTHbIX (BTOpas MO YMCMAEHHOCTW MOC/e YeHUCTOHO-
rnx), obnagarwouimnx, Kak npaBuso, TBEPAOA N3BECTKOBOW PaKOBMHOW, B
KOTOPOA MOXeT mnoMeLlatbes (LeSIMKOM WAN YacTUUYHO) MATKOe Teso
XUNBOTHOro. K 3TOMy TNy OTHOCATCSA, HANpUMep ycTpULbl, YIMTKN, OCb-
MUHOTN. 3TO JOCTAaTOYHO BbICOKO OPraHM3oBaHHble 6ecno3BOHOYHbIE. Y
HUX pa3BUTbl KPOBeHOCHasA (C CepALem) U HepBHas CUCTEMbl, NuLLleBa-
pyTeNbHble OpPraHbl U OpraHbl YyBCTB. BOALLIMHCTBO MOITIHOCKOB— 06U-
Tatennm mops, rae BedyT NMPUAOHHbIA (HEKTOHHbIN) M MaccMBHO-MNaBa-
IOWMiA (NNaHKTOHHBIW) 06pa3s XXM3HW, HO HEKOTOPbIE XXMBYT B MPECHbIX
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Cardium

Puc. 2.4. MpepcTtaBuTeny AByXCTBOPUaTLIX MONMOCKOB (pofbl Mactran Cardium)

BOZax U Ha cywc. MontOCKM U3BECTHbI C KEMOPKMS 4O HALIEro BPEMEHM,
HO 0co6eHHO 60oraTo OHM MNpeAcTaBfeHbl B Me3030e U KaliHO30e.

M3BecTHbI cnefytoline kniaccbl MosntockoB: Lamellibranchiata nnm
Pelecypoda (nnactnHuaToXabepHble nnu TonoHorue), Gastropoda (6pto-
XoHorue), Amphineura nnu Loricata (60KOHEpBHbIE WM MaHUMPHBbIE),
Scaphopoda (nagbeHorue) n Cephalopoda (ronosoHorue).

Knacc Pelecypoda ewie HasbiBatoT Bivalvia (gBycTBOpYaThle). Xapak-
TepHble MPUMEPbI ABYXCTBOPOK (MpeactaBuTenn otpsga Hetemdonta —
pasHo3ybble) rnpuBeaeHbl Ha puc. 2.4.

BploXoHOrne MOJITIOCKU Ype3BbiYaiHO LUMPOKO pacnpocTpaHeHbl B
HacTosILLee BPEMS U XXUBYT KaK B MOpe, TaK 1 Ha Cylle, aKTMBHO Mon3as
Ha HOre C YMNJIOWEHHOW HWMXHE NOBEPXHOCTbIO. BptoxoHorme 06bIYHO
UMeT YyINTKooOpasHyto, 6alleHKo06pa3Hyt U KOMaydHOBUAHYH pa-
KOBUHY. Y HEKOTOPbIX MCKOMaembIxX (DOPM pPakoBMHA CAUpPasibHO CBep-
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Euomphalus

Belterophon

Puc. 2.S. MNpeactaButeny 6ptoXOHOM X MONKOCKOB
(pozbl Eumphulusn Bellemphon).

HyTa C OAHOM NNOCKOCTWU. [prMepbl PaKOBWUH TaKMX XUBOTHbIX (M3
cemeiicTBa Archaeogastropoda — apxeoracTponogbl) NpuMBeLeHbI Ha puC.
2.5.

K knaccy 6plOXOHEPBHbIX OTHOCATCSA A4BYCTOPOHHE-CUMMMETPUYHbIE
MOJI/TIOCKM CO CMMHHOW PaKOBMHOM, COCTOALLEN M3 BOCbMW MNMACTUHOK.
JKMBOTHbIE OTHOCATCA B OCHOBHOM K pofy Chiton (XUTOHBI).

NagbeHorve cHabXXeHbl TPYOKOBUAHOW M3BECTKOBOM PaKOBUHOIA.
PakoBrHa OTKpbITa ¢ 060MX KOHLOB. [JIMHHAA Hora npucnocobneHa K
3aKanbIBaHWIO B W/ WX MeCOK.

ConoBOHOIrMe MOMOCKU — Haubosee BbICOKO OpraHuM3oBaHHble
)XMBOTHble cpefu 6ecno3BOHOYHbIX, OTHOCATCA K HEKTOHY M BGeHTocy.
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Ctymenia Vlrgalites

Puc. 2.6. MpepcTaBuTeny aMmoHouzel
(poap! Clumenia, Virgatites, Phyllocerasu Cerutites)

C0N0BOHOrMMK 3TOT KNacc Ha3BaH MOTOMY, YTO B FO/I0OBHOM YacTu Tena
MMelTCA LWynanbla, BbINOHAWLWME 0THaCTU (BYHKLUMW OPraHoB nepe-
OBUXEHMSA, a TaKKe 3axBara MMM 1 060poHbI. [bixaHue XabepHoe.

OueHb 06MIeH BUAamMu B reoslIOrMYecKOM MPOLUOM WM BbIMepLUNii
NO/THOCTbID K KOHLY Me30308 MH{paKiacc rofoBOHOrMX MOMIOCKOB —
Ammonoidea (aMMOHOMAEN WAN aMMOHMUTLI). Mpumepbl aMMOHOWAEN
npuBefeHbl Ha puc. 2.6. Kak BUAHO M3 3TOr0 PUCYHKa, PaKOBMHbI aMm-
MOHOM[EN XapaKTepU3yTCA OYeHb C/I0KHbIM PUCYHKOM Meperopogouy-
HbIX JTIMHWUIA.

Tak, y opm poga Phylloceras neperopogo4Has MHUA COCTOUT U3
MHOrOYMCNEHHbIX ONacTel 1 cefen, NpUYeM cefla OKaH4YMBalOTCA ABY-
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Belemnitella Hibolites Baculites

Puc. 2.7. Mpeactasutenu 6enemHMToB (pogpb! Belemnitella, Hibolitesu Baculites)

MS, pexkxe TPeMs WM YeTbIPbMS IMCTOBUAHBLIMW OBa/IbHbIMU BbICTYNaMM.
Hanbonee cnoxHa neperopofovHas nuHMs y popga Pinacoceras (cpeg-
HWUA 1, 0COOGEHHO, BEPXHWI Tpuac).

K 4wncny BbIMepLWNX FONOBOHOTUX OTHOCUTCHA TakxXe OTPA4
Belemnitidae (6eneMHUTBI). PaHblue ero cumMtanu pogomMm Belemnites. be-
NEMHUTbI — XWLHWUKN, 06MTaBLUME Ha pasHbiX rybuHax B MOpPSX U
JocTurine pacuseta B me3030e (topa M men). JanekKumu rnotoMkamu
6e/IeMHUTOB ABNAIOTCA COBPEMEHHbIE KapakaTuubl U Kasbmapbl.

PacTp 6eN1eMH/NTOB MMeeT CUTapoBUAHYI0 MW KOHUYECKYIO hopMy
(B Hapofe MMEHYeTCA «4YepTOBbIM MasibLem») U COCTOUT U3 Urofnbya-
ThIX KPUCTAIMKOB KanbuuTa. [Nprmepbl 6eNeMHUTOB MPUBeELEHbl Ha
puc. 2.7.

Hanb6onee 06WMPHBIM TUMOM >XMBOTHbIX, 0XBaTbIBAKOLUM OrpoM-
HOE KOJIMYECTBO HblHEe XUBYLLNX POPM (paku, nayku, HaceKomble 1 4p.),
ABASETCA TUMN YNeHMUCTOHOrmx (Arthropoda). O6uTalOT OHM B CaMbixX pas-
HOO6pPAa3HbIX YCIOBUAX: B MOPSAX, MPECHbIX BOA0OEMAX, Ha CYLUe, B NMOYBE, B
BO3fyXe.
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Teno XnBOTHOro pasge-
NEHO Ha 4YneHuKun (cermeH-
Tbl) U NOKPbITO TBEPAbIM
XUTUHOUAHBIM MaHLUbIPeM,
nepuoanyeckn cbpacbiBae-
MbIM B npouecce pocTta. Y
YNIEHUCTOHOIUX XOPOLUO pas-
BMTbl KDOBEHOCHAs, HepBHas
N nuLeBapuTesibHas cucTe-
Mbl, OpPraHbl fblXaHusa u
YyBCTB.

Haun6onee npummnTmBHasA
rpynna Y47eHUCTOHOrnX OTHO-
cutea K knaccy Trilobitae Phacops
(TpnnobuTel), BbIMeEpLUEMY
MOSTHOCTBIO B KOHLe nasneo-
308. TpuaobuTbl — MOPCKMe
XXMBOTHbIE. T€es0 CBEPXY Y HUX
NOKPbITO XUTUHOUAHBLIMMN 00bI3BECTB/IEHHbIM MaHLbIPEM, COCTOALLUM
N3 TPex 4acTeii: ro/IOBHOWM, TYNOBWLLHOMW W XBOCTOBOW. [lBe 60po3gbl,
NpoxoAsLLne B NPOAOC/bHOM HamnpaB/fieHUUW, AeNAT NaHUbIPb Ha OCEBYHO
n ABe 60KOBble YacTW. [Mpumepbl NCKONaeMbIX TPUIOGUTOB MpPUBELEHbI
Ha puc. 2.8.

Kpome TpunobutoB B TUM YNEHUCTOHOrUX BXOAAT CrefyloLine Baxk-
Helwwne Knacebl: Crustacea (pakoobpasHble), Arachnomorfa nnn Chelicerata
(naykoob6pasHble), Pmtmcheata (nepBuuHoTpaxeiHbie), Myriapoda. (MHO-
FOHOXKW) U Jnsecta (HacekoMmble).

Pakoo6pasHble, Kak NpaBuo, XXUBYT B BOAE, TO/IbKO HEMHOTMe N3 HUX
06MTaloT Ha cywe. YneHuctoHormne knacca Chelicerata (naykn, ckopnuo-
Hbl 1 Ap.), HA060POT, B OCHOBHOM SAIB/IAKOTCH HA3eMHbIMM XXMBOTHbIMU. 13
BOAHbIX 40 HaCTOSLLEr0 BPEMEHM COXPaHWUCH ToNbKo oAuH pog Limulus.

K nepBMYHOTPOXEHbIM OTHOCUTCA JIMWb OAWH HbIHE >XWUBYLLMNIA
pog Peripatus. Knacc 3TOT BO MHOMMX OTHOLUEHWAX MpeAcTaBseTCA
nepexofHbIM OT KOMbYaTbIX YepBeil K UNeHUCTOHOrMM. MHOrOHOXKM
UMET ACHO 060COB/IEHHYIO TO/IOBY C Ye/loCTAMM, AbllAT TPOXeAMM.
[OnvnHHoe yepBeobpasHoe TeN0 COCTOUT U3 CErMEHTOB, KaXblil N3 KOTO-
PbIX HeceT O4HY WAW [Be Napbl Y/IEHUCTbIX KOHEYHOCTEN.

Knacc Jnsecta Mo 4mciy XMBYLLMX HblHE (DOPM 3HAUUTENBHO Npe-
BOCXOAUT BCe Apyruve rpynnbl XXMBOTHOro Mupa. MoXxHo 6e3 npeysenu-
YeHUA YyTBePXAaTb, YTO COBpPEMEHHAasA 3noxa — LapCTBO HAaCEKOMbIX.

Knacc Hacekomblix Mogpasgensercs Ha ABa nogknacca: Apterygota
(6eckpbinble Hacekomble) 1 Pterygota (KpblnaTble HacekoMble). Oba nog-
Knacca cogep>xaT okoso 40 oTpsagoB. HekoTopble CTPeKo3bl, U3BECTHbIE

Illaenus

Puc. 2.8. MpeacTasuTenu Tprnobutos (podsl
Illaenus u Phacops)
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N3 KaMeHHOYro/IbHOro nepuoja, MMEKT pasMax KpbiibeB fo 70 cM U
NpeAcTaBNAOT C060/ FMraHToOB CPeAn HaCeKOMbIX.

K tuny Echinodermata (Mrnokoxmue) OoTHOCATCA MOPCKWE 3Be3fbl,
MOPCKUE eXW, MOPCKWUE NN N JpYyrue 06WMpPHbIe TPYNMbl XXUBOTHbIX
— KaK BbIMepLUMe, TaK M CYLLeCTBYHOLWME HbiHe. Bce oHU — mMopcKkue
XXMBOTHble. OHM 0011a4al0T M3BECTKOBbIM CKEeTOM WM MaHublipeM, Co-
CTOALLUM U3 OTAE/bHbIX NNACTUHOK. OCOBEHHOCTBIO UTMNOKOXUX ABASA-
eTCcA NATWIyYeBas CUMMeTpUs Tena (HO He y BCexX rpynmn).

Vrnokoxwe fenatcsa Ha NPUKpensieHHbIX unn ctebenbyatbix (NOATUN
Pebnatozoa) n cBO60AHOMOABKHBIX MK HenpuKpenneHHbIX (Eleuteozoa).
K npukpenneHHbIM OTHOCATCA MOPCKue ny3blpu (knacc Cystoidea), Te-
Komgen (knacc Thecoidea) n mopckme nunun (knacc Crinoidea). CB0o60a-
HOMOABWKHbIE UTI0KOXME 06bIYHO AENAT TaKXKe Ha Tpu Knacca: Echinoidea
(mopckue exn), Astemzoa (Mopckue 3Be3gbl) U Holothuroidea (ronoty-
pun). Mpumepbl MCKONaeMbIX MOPCKUX eXell NpuBegeHbl Ha puc. 2.9.

Echinosphaerites

5}

Micraster
A —Bug cBepxy; b —Bug cHusy; B —Bug c6oky

Puc. 2.9. MpeacTasuTeny Mopckux exeld (poae! Echinosphaerites, Arshueocidaris u Micraster)
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Mon.ogra.ptus Diplograptus

Rastrites
Dictyonema

Puc. 2.10. MpeacTasuTenu rpantonutos (pofbl Monograptus, Diplograptus,’
Rastrites u Dictyonema)

K tnny nonyxopgosbix (Hemichordata) oTHocATCcA opraHusmsbl,
NMEIoLLME MPU3HAKU KaK XOPAOBbIX, TaK N 6ecXOpAoBbIX XWUBOTHbIX.
MonyxopfoBble UMET CMMHHOW HEPBHbIN TSHXX U NapHble >KabepHble
Wenm n B 3TOM OTHOLWEHUU B/IN3KN K BbICLLUMM TUMAM >XUBOTHbIX —
X0pLoBbIM. HO B OT/IMUME OT XOPLOBbIX Y HAX HeT XOpAbl — HACTOSALLEl
CMWHHON CTPYHBbI.

K Tuny nonyxopfoBbiX OTHOCUTCHA COBPEMEHHbIE YepBeBUAHbIE
MOPCKMe XUBOTHbIe Knacca KuwevHogblwawunx (Enteropneusta), gpeso-
BUAHbIe KOMOHMaNbHble MOPCKMe (OpPMbl Kacca KpblioxabepHbix
(Pterobranchia) n BbIMepLune Naneo30licKMe KOJIOHWaNbHblE MOPCKME
thopmbl Knacca Graptolithida (rpanTtonuTbl), UMeloLw e HOPMY BeTOYeK.
MpeactaBuTenn rpanToaMTOB NokasaHbl Ha puc. 2.10.
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Bce BbICLLME XMBOTHbLIE OTHOCATCA K Tuny xopaosbix {Chordata).
OHV XapaKTepu3ylTcs Ha/MuMeM BHYTPW Tena OCEBOr0 CKefleTa B BuUie
CM/IOWHOr0 YMNpyro-ru6Koro CTepXXHA — CMWMHHOW CcTpyHbl {chorda
dorsalis). ¥ BbICLLUMX XOPAOBbIX OHA 3aMeHSAeTCA YJIMHUCTOW 0CbHO, COCTO-
Awein M3 No3BoHKOB (vertebrae, eg.umcno — vertebra) n HasbiBaemoii
MO3BOHOYHLIM cTON60M (columna vertebralis) unnM Mo3BOHOYHMKOM. B
TUMNe XOPAOBbIX pasnuyarT Tpu nogtmna: Tunicata (060104YHUKM),
Cephalochordata (ronosoxopgosble) u Vertebrata (N03BOHOYHbIE). Hau-
60/1ee BaXKHbIM SAB/ISETCA BbICLUWI MOATUN XOpAoBbIx (Vertebrata), KoTo-
pblii gennTcsa Ha Knaccbl 6ecyentocTHbIX (Agnatha), pbi6 (Pisces), 3eMHO-
BoAHbIX (Amphibia), npecmbikatowmxca (Reptilia), nTuy, (Aves) n mneko-
nutalowmnx (Mammalia). B nocnefHem Knacce BblAensieTca nogknacc
nnaueHTapHbIX UAM BbicWMX MaekonuTawowwmx (Eutheria), Kk KoTopomy
NpUHaAneXuT oTpag npumartos (Primates) n ¢ KOTOpbIM CBSA3aHO Mpo-
NCcXoXaeHne 4yenoseka. OTpsAL NPMMATOB LENIMTCA Ha MNOAOTPALbI
Lemuroidea (nemypbl unu nonyobesbsHbl), Tarsioidea (£onronstbl) u
Anthropoidea (4enoBekoobpasHble). B nocnegHeMm nogoTpsane 06bIYHO
BblAensaT ABa HagcemeiictBa: Platyrrhini (LUuMpOKOHOCbLIE 06€3bSHbI) 1
Catarrhini (y3koHocble 06e3bsiHbl). K rpynne y3KOHOCbIX 06€3bAH Mpu-
HagNeXnT cemeincTBo Simiidae (4enoBeKoobpasHble 06e3bsHbI), Kyfda OT-
HOCATCA COBPEMEHHble poabl Simia (opaHryTadr), Gorilla (ropunna),
Anthropopithecus (wnmnaH3e) n Hylobates (ru66oH).

3TN XNBOTHbIE, eLle HasblBaeMble rpynnoii 6onblinx 06e3bsH, Mo
CTPOEHUIO Tefa CPaBHUTE/IbHO Masio OT/IMyatoTca OT YesnoBeka. [lepe
OHUE PYKWN Y HUX A/IMHHEE, & HOTW KOPOYe, YeM Y YenoBeka. B oTnnume ot
YenoBeka 60MbLUOK Naney HOrM NPOTUBOMONAraeTcs OCTa/lbHbIM Nab-
uam (oToaBMraeTcs B CTOPOHY). HekoTopble 60nbluMe 06€3bAHbI BegyT
«MOJSYPEBECHbIN» M JaXe «Ha3eMHbli» 06pa3 Xu3Hu. K uncny gpes-
Helwnx Simiidae oTHocATCA BbIMepLUKe pogbl Propliopitheais, Pliophithecus
n Ramaphithecus. K uwucny npefkos uenoBeka NPUHALNEXUT
Australopithecus n HekoTopble apyrue uckonaemole opmbi (Plesianthropus,
Paranthropus n ap.).

K gpeBHeAWwnM NOAAM OTHOCAT MUTEKAHTPONa, OCTaTKM KOTOPOro
6bl OTKPbITBHI Ha 0. 9Ba, cuHaHTpona (Kutaid, 651m3 MeknHa) wu rei-
[enbbeprckoro YenoBeka, HUXKHAA YeNCTb KOTOPOro 6biia HalifjeHa B
MepmaHnn 6nu3 r. Meigensbepra, a Takke HEKOTOPbIX Apyrux. MpamMbiM
npesLwecTBEHHUKOM COBPEMEHHOIO YesnioBeka SAB/AETCA HeaHAepTanel,
(Homo primigenius), Ha3BaHWe KOTOPOro npousoLlo OT HasBaHUA [0-
nuHbl HeaHgepTans 6nu3 Oioccenbpopga (MepmaHns), rae B 1856 r. 6611m
oBHapy>eHbl ero octaTku. HeaHpgepTasney, nosib30Basics KPeMHeBbIMU
opyauamun rpy6oili BblgenKn MycTbepckoro Tuna. o pasmepy rosioBHo-
ro mMosra OH He ycTynan 4enoBeKy Hawwux gHeid. XXun HeaHgepTaney B
paHHeM naneonuTe (gpPeBHEM KaMeHHOM BeKe).
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TUNNYHBLIM MPeACcTaBUTENIEM HOBbLIX MCKOMAeMbIX t0Aei SBNSETCS
KpPOMaHbOHeLl, Ha3BaHHbIN Tak Mo MecTHOCTY KpoMaHbOH BO ®paHuuu.
Mpown3owen OH, NO-BUAMMOMY, OT HeaHAepTasbLeB. Y KpOMaHbOHLA
6bl1/1 BLICOKWNIA N06 6e3 HafbPOBHbIX BaSIMKOB. BMECTMMOCTL Yepena Obina
He MeHbLUE, YeM Yy COBPEMEHHOrO YenoBeka. OT KPOMaHbOHLEB COXpa-
HWINCb He TOMbKO KPEMHEBbLIE W KOCTSHbIE OPYAWUS TOHKOW BbILESKM,
HO W MpPOW3BEAEHNS UCKYCCTBA: MHOTOYUC/IEHHbIE M3006paXKeHUs Ha
CTeHax newep Y KOCTAHbIX OpYAUsX.

AHTPONONOrMYecKne UCCNefoBaHUs MoKasaan, YTO COBPEMEHHbIN
yenosek (Homo sapiens) MMeeT MOHOTeHWYEeCKOe M MOHOLEHTPUYECKOE
NPOUCXOXAEHME. ITO 3HAYUT, YTO BCE HOBbIE NIIOAN (KaK KPOMaHbOHLbI,
TaK W COBPEMEHHbIE) MPOU3OLIIN OT OAHOro O6LEero KopHsa (a He oT
pasHbiX OpPM MUTEKAHTPOMOB W HeaHAepTa/lbLEeB) W 4TO Mepexof oT
[PEeBHEro YenoBeka K HOBOMY COBEPLUW/ICA B OAHOW 60/bLLON 06nacTu.
Moapo6HOE MCTOPUMYECKOE pPa3BUTUE NHOAE U3yyaeT Hayka aHTpPornoso-
Vst 1 ee pasfen nasieoaHTponosorms. 34ech NMWb OTMETUM, YTO pasBuUTUe
YXMBOTHBIX MPEAKOB 4esioBeKa Obl10 NOAYMHEHO 06WMM Guonoruyec-
KM 3aKOHaM 3BOJIOLUN, HO CTAHOB/IEHWE CaMOro YesloBeKa W fabHei-
lWne ero U3MeHeHuUs oOyC/oB/ieHbl BO MHOrOM HOBbIM (DakTOpOM —
coumasibHbIM.

AHanornyHeiM 06pasoM, Kak v XXMBOTHbIE, KnacCUPUUUpyoTcs pa-
CTeHMs. BOTaHWKM BECb MWUP PacTeHUn 00bIYHO MOAPA3AeNsAoT Ha [ABe
yactu (noguapctea): Thallophyta (HM3WWe WM CNOEBUOBLIE) U
Cormophyta (BbICLUME WU NNCTOCTEGENBHbIE).

K o6wwupHON rpynne CnoeBLOBbIX OTHOCAT 60/1ee UM MeHee Npu-
MUTWUBHbIE PacTeHUs ¢ HeanQgepeHUNPOBaHHbLIM Ha TKaHU TesioM (Cno-
esuuem unu thullus). B oTnymne 0T CNOEBLOBLIX MCTOCTEBE/bHbIE pac-
TEHUS XapaKTepu3ylTca Ha/IMyveM Creumanm3vpoBaHHbIX K/1eTOK, 06-
pasyoLmMx cTebenb, NMCTbS U KOPEHb (cormus — nober).

C uctopuyeckmx nosvumin cpegn Thallophyta Hanbonee BaXXHbIMU
ABNAOTCA Knacchl Bacteria (6akTepmu), Cyanophyceae (CUHe-3eneHble
Bogopocnun), Flagellata (krytukoBble), Diatomeae (anaTtomoBble BOfO-
pocnn), Chlorophyceae (3eneHble Bogopocnn), Charophyta (xapothuTbl),
Phaeophyceae (6ypble Bogopocnn) u Rhodophyceae (KpacHble BOAopoc-
NN nnn 6arpsHkKn). B ocobyto rpynny BbiAensatoT rpmbsbl {Fungi).

Cpean HM3KOOpraHM30BaHHbIX PacTeHWi CyLUM pasnyaroT Creayto-
wme nx Tmnbl: Nematophyta (HemaTouTel), Bryophyta (Mxn) 1 Psilophyta
(ncunodnTel). MocnegHsas rpynna pacTEHMIA UCHE3Na YXKe K KOHLY Bep-
XHEro AeBOHa.

PoacteeHeH crninoguTam Tvn Lepidophyta (nnayHoBble). B BepxHeM
nasieo30e 3TO NPeVMyLLECTBEHHO [peBeCHble (DOPMbl, HblHE —TpaBAHU-
CTble pacTeHus. Hanbonee xapakTepHbIM MCKONaembIM MayHOBbIM SB-
nsetca pog Lepidodendron (pacugeT B cpefHeM KapboHe).
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B nasieo3oe WMpoKoe pasBuTme nonyymn takxe tun Arthrophyta (4ne-
HUcTocTebeNbHbIE). B OCHOBHOM 3TO 6bININ KPYMHbIe APeBECHbIE (POPMBbI,
40 Hawmx gHel fJOXMA Nuwb oauH pog — Eguisetum (xBow). YneHucTo-
cTebeNlbHble OTHOCATCA K CMOPOBbIM PacTeHUAM. XapakKTepHbIil nckona-
emblil npeacTaBmTenb — pog Calamites (kanamuThbl).

K 4yucny cnopoBblX  pacTeHUin  OTHOCMTCA U Tun
[*Terilo/>/ryl"a(NanopoTHMKOBbLIE). MNpeLcTaBUTENN 3TOT0 TUNa U3BECTHbI Kak
B MCKOMAeMOM COCTOSAHUW, TakK U B HaCTOSLLEE BPeMs.

Cpean CeMeHHbIX pacTeHWn pasnm4yarT TO0/I0CEMEHHbIE
(Gymnospermae) 1 MOKpbITOCEMEHHbIe (Angiospemtae). MepBbIA U3 HUX
ABNAETCA 60/1€e NMPUMUTUBHBIM U Gosiee 6/IM3KMM K CMOPOBLIM Npej-
KaM (cyLlecTBYeT gaxe knacc Pteridospermophyta — nanopoTHMKo06pas-
Hble CeMeHHble). Hanbonee LIMPOKO B HaCToOsLLiee BPeMsi pacrnpocTpa-
HeH Kknacc Conifera (xBOiiHbIE).

Bce e rocnogcTBYHOLWMM B COBPEMEHHYIO 3MOXY TUMOM PacTeHuii
ABNAETCA MOKPbITOCEMEHHbIe (M3BECTHO OKO0M0 150 ThIC. BUAOB), CeMS
KOTOPbIX pPa3BUBAaETCA BHYTPU 0C060ro BMecTuauLWa. MOKpPbITOCEMEH-
Hble pacTeHWsa fenATcA Ha ABa knacca: Dicotyledones (4ByLONbHbIE)M
Monocotyledones (04HOLO/MbHbBIE).

2.2. QHEPTETUKA N TEPMOANHAMUWKA
OPIrAHNN3MOB

OpraHn4yecKMM BELLECTBOM W 3Heprueli Bce XXUBOE HaceneHue u-
TOLLEHO30B WM 3Ha4YMTENbHOM 4acTuM 300LeH030B obecneymBaloT opra-
HU3MbI-aBTOTPOMbI. [/18 HUX, B CBOIO 04Yepedb, rM1aBHbIM UCTOYHUKOM
3Hepruun ABNSAETCA COMHEYHasd pagvaums, accuMmuanpyemas B npouecce
(hOTOCUHTE3A U [bIXaHWUSA PacTeHWI.

OfHako cnefyeT OTMETUTb, YTO B MPUPOLE LOBOJIbHO LUMPOKO pas-
BUTbl aBTOTPOHbIE MUKPOOPraHWU3Mbl, 018 XXU3HEeLeATE/IbHOCTU KOTO-
pbIX He TpebyeTca co/iHeYHasa pagnaumnsa (3gecb He UMEKTCHA B BUOY re-
TepoTpodbl, NUTAlOLWMECA pasfaralwmnmMca UAM MUHEPasn3oBaHHbIM
opraHun4yeckum BewecTBOM). Tak, 6akTepusa Thiobacilhis thiooxidans, cy-
LLleCcTBYIOLLLAA B @HA3POBHbIX YCNOBUAX, CNOCOOHA OKUCINTL Cepy A0 Cep-
HOW KWCNOTbl, NOHMKaa pH BogHoro pacteopa Ao 2,2 Npu Bean4vnHe rH
(OKMCANTENbHO-BOCCTAHOBUTENbHbIM MOTeHUMan) B npegenax 20-25.
Opyrvum aBToTpothom nofobHoOro poga sisnsetca Thiobaciltusferrooxidans.
MICTOYHNKOM 3HEpruu B AaHHOM C/ryyae SABMSAETCA 3aKWCHOe Xeneso,
KOTOpOe MepeBOAMTCH B OKUCHYIO (opmy. XKM3HeAeATeNIbHOCTb 3TOr0
MUKPOOPraHu3ma Takxe He TpebyeT NpuUCYTCTBUA OpPraHM4YecKoro Be-
wecTtea. bonee Toro, HeKOTOpble OpraHMYecKne CoefMHEHUS (CONMM XNp-
HbIX KWUC/OT, Yr/1eBoAbl) YIHETAOT OKUCINTENBHYIO CNOCO6HOCTL GaKTe-
pun (KysHeuoB u ap., 1962).
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Takum obpasom, T. thiooxidans n T. ferrooxidans MOXHO cuuTaTb
opraHn3mMamu, fnpakTUYecKyM He3aBUCUMMbIMU OT APYTUX (DOPM XMU3HU U©
NPOAYKTOB WX >XXU3HeLeATeNbHOCTH.

B cBA3M C 3TMM onpejeneHHbI MHTepec MpeacTaBnseT mgesa B.U.
BepHaACKOro 0 BO3MOXHOCTW MPeBpaLLeHns YesioBevecKoro obuiectsa
N3 retepoTpoHoro (T.e. NUTaeMoro ApyrumMun) B aBTOTPOHOe.

B cuny cBomx 6M0N0OrMyeckmMx 0CO6eHHOCTeli 4Ye/l0BEK HE MOXeT
NpeBpaTUTLCS B CYLLLECTBO aBTOTPOHOE, MO3TOMY BbIHYXXAEH MOCPEACTBOM
OpyAuWiA NPON3BOAUTL NMPUrogHble 415 NOTPebNeHNs opraHuyecKue u Heop-
raHuyeckue BelecTBa. OHAKO 06LLEeCTBO B Lie/IOM, M0 Y6eXAeHUI0 MHOT KX,
CMOCOBHO OCYLLEeCTBUTb TaK HasbiBaeMblii aBTOTPOPHbLIA cnoco6 npo-
N3BOACTBEHHOI [eATeNbHOCTH.

MoaToMy noj aBTOTPOMHOCTbIO YenoBedecTBa cregyeT NOHUMATb
TEOPETUYECKN BO3MOXXHOE MOSyYeHWE Ye/I0BEHECTBOM 3HEPrum v CUH-
Te3NPOBaHHOW MUK HenocpeacTBeHHO OT ConHua 6e3 Mcnonb3oBa-
HUA LpYrMX OpraHnsMoB. DTO O03Ha4daeT, YTo B OyfylleM YenoBEK BCe B
6onbLueii Mmepe 6yfeT UCMONb30BaTh HE BbICOKOMOJEKY/ISAPHbIE NPUPOS-
Hble OpraHn4yecKkue CoeMHEHNS, a CTAHET CUHTE3MPOBaTb BeNKM, XKMPHbI,
YrneBofbl U APYrve XXU3HEHHO HeoOXo4uMble BeLLecTBa M3 HU3KOMOJSIe-
KYNSAPHbIX U faXe OTAe/bHbIX 3/IEMEHTOB. Y>K€ B HallW JHW BejyTcs
nccnefoBaHMA NO MOMYYEHUHO pacTUTeNbHOMOAO6HOW MUK B XOfe
MCKYCCTBEHHOI0 (hOTOCMHTE3A.

Wpea aBTOTpPOHOCTM YenoBeyecTBa OCOOEHHO MpuBeKaTeNbHa C
3KOMOTMYeCKNX No3uuunii, Tak Kak npegrnonaraetT MMHUManbHoOe BO3-
[eliCTBME YesIOBEKA Ha OKPY)XKalLWMA ero opraHu4YecKuii Mup.

VTaK, Mbl YACHUAW, YTO ANS XXU3HEAEATE/IbHOCTY OPraHn3MOoB, BKJIHO-
Yas YesioBeKa, OCHOBHbIM MCTOUHMKOM 3HEPrUU ABNseTcA npeobpaso-
BaHHasA aHeprua ConHua. PaccMOTpPUM HECKONIbKO MogpobHee AaHHbIN
BOMpoOC.

3eM1l0 MOXXHO paccMmaTpmBaTb Kak reousnyeckyto cuctemy (I'C),
3HepreTuYeckn B3ammogencTeyowyto ¢ ConHueM. 'C, B CBOK ouvepedb,
Koppenupyetca ¢ 6uochepoii (B):

rc B (2.1)

N3 obwero kKonuuectsa msnydaemoii ConHuem aHeprum 3emnas no-
NyyaeT NnWb HebOoMbLUIOE ee KO/IUYECTBO, U3MEPAEMOE MPUMEPHO Lnp-
poii 21-10B K>X. V13 3TOro KoiM4yecTBa pacTeHUS eXXerofHo 3anacatoT He
6onee 20,9-102 k[, T.e. 3HePreTMYECKUi1 BbIX04 POTOCUHTE3A HE NPEBbI-
waeT 2% (CMunpHoB, 1978). 3a cyeT acCMMUINPOBAHHOM 3Heprun ConHua
eXerogHo npogyumpyetcsa 61m3ko 2,32-10i T XXMBOro BeLlecTBa. TOJIbKO
3a 1 MnpA NeT CyLLecTBOBaHUSA XXU3HW Ha 3emMsie 3TO KO/INYEeCTBO MPEBbI-
cuno 2,3-102r, uto B 10 ¢ ANWHUM pa3 6o/blue mMaccbl 3eMHOI KOpbl
(2-1019r). OTClofa NOHATHA OrPOMHas 3HepreTUYeckasl posib OpraHM3MoB
B npoueccax, npoTekatowmx Ha 3emne (MepenbmaH, 1977).
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BT'M-~

Mecsaupl

Puc. 2.11. KonebaHns MHCONALMM B pa3/INYHbIX LLKPOTaX CEBEPHOIO NosyLLapus

Konn4yecTBO COMHEYHOWN pagunaunmn, NPUXOASLLER Ha BEPXHIOK rpa-
HUUY aTMocdepbl 3eMN, HEOAMHAKOBO B pasHbIX MecTax U fAB/feTcA
thyHKUmen wnpotsl (puc. 2.11). Cpeaun gpyrunx hakTopos, BANSIOWNX HA
NPUXOAALLYI0O paguaunto, 0OTMETUM Hanmume 061a4HOCTM U 3anblieH-
HOCTb BO3fyxa. YacTb npuxogsweii pagvauum oTpaxaeTcs OT 3eMHOW
NMOBEPXHOCTU M YX0AUT 06paTHO B aTmMoctepy. KonnyecTso 3Toin pagu-
auMn 3aBUCUT OT anbbefo (OTpakarolleid cNoCO6HOCTU MOBEPXHOCTW).
CHer oTpaxaeT 00 80% COMIHEYHOr0 U3/IyYeHUs, TpaBAHUCTaA NOBEPX-
HOCTb — 20%, a 4epHO3eMbl U Apyrve TeMHble NoyYBbl — Bcero 10%
nsnydeHus. CpegHsasa BennuuHa anbbepo 3emnnm 35-45%.

PacnpegeneHune CONHeYHON pagnaLmm B CUCTEME «MOBEPXHOCTb 3eM-
nun-atMmocepa» nokasaHo Ha puc. 2.12.

Bbllwe yxe oTMeyasiocb, YTO B npouecce POTOCMHTE3A TOMbKO He-
60/1bLLIAsA YaCTb CO/THEYHOM 3HEPTUN acCUMUNPYETCA. 3Ta YacTb COCTaB-
NnseT 0Ko0 2% u nonyymna HasBaHue KoaduumeHTa MONe3HOro Aeid-
cTeuA oTocuHTesa (KMAP). MakcumanbHbiM KM AP obnagaeT nec-
Haa pacTuTesibHOCTb (2,0-3,5%), 4718 TPAaBAHUCTLIX KYNbTYp, B TOM 4uUCe

76



N CeNbCKOXO3ANCTBEHHbIX, OH cocTaBnseTr 1,0-2,9%, a KMNA®P duTto-
naaHKToHa He npesbiwaeTt 0,5%.

PacTuTenbHOCTbL B npouecce (hOTOCUHTE3a eXerogHo notpebnser
0Kon0 170 mnpg T ABYOoKUcK yrnepoga (npumepHo 18-22% Bcero C02
cofiep>kallleroca B aTmocdepe), npogyumpysa npu atom 115 mapg T Kuc-
nopogja.

MpocTenwen peakunein OTOCMHTE3a ABASETCA CleayHoLLas:

6 CO, + 6 H5O Xropon CPD+602 (2.2)

Ha camom fgene ata peakuus 3HAUMTENbHO C/IOXKHEE U COAEPXUT
MHOFO MPOMEXYTOUHbIX 3BEHLEB.

B uenoM B 3eMeHbIX TKaHAX IUCTa PAcTeHWU OCYLLEeCTBASOTCA ABa
napanfiefilbHo MPOTEKAKLWNX, HO MPOTUBOMOIOXKHbLIX Mpouecca — ¢o-

ConHeuHasl paguauus

OTpaxeHune oT o6bnakos [ITul ~—~

<24 %

Puc. 2.12. ConHevHas pagnaums B cucteMe 3emns —atmocepa



TOCUHTE3 U gblxaHue. Npn (hOoTOCHMHTE3E CO3[aeTCA OpraHMYecKoe Belle-
CTBO W 3Heprus HakanavsaeTcda. pu AbIXaHUU YacTb HaKOMJEHHbIX
OPraHMYyecKoro BeLLecTBa W 3Hepruu pacxogyercs. buomacca akocumcTe-
Mbl pacTeT, eCNu NpoLeccbl HaKOMMNeHUs BellecTBa nNpeobnafalT Haf
npoueccaMmun [fbIXaHUS.

B BOAHbIX 3KOCMCTeMAaX TO/LLLA BOAbI MPENATCTBYET NMPOHMKHOBEHUIO
CO/IHEYHbIX fy4yen. OTcoga NoHATHO, 4To KMA®P BOAHLIX OpraHM3MoB
Hambonee HU3KWUI. 30Ha, B Npefenax KOTOPO OHM elle CrocO6HbI yBe-
nnumBaTb 6uomaccy, HOCUT Ha3BaHue 3BOTUYECKON (OT rpey. «3B» —
nepe-, cBepx; «(oToc» — CBET), & 3KOCMCTeMa B 3TOWM 30HE HOCUT Ha3Ba-
HMe CUCTEMbl C aBTOTPOGHON cykueccueli. BogHble 3KOCUCTEMbI Takxke
LenaT Ha 6egHble 1 6oraTbie 6MOreHHbLIMU 37leMeHTaMn (0AMTOTPOdHbIE
N 3BTPOHbIE).

B nio6om opraHMyeckoM BeLLECTBE acCUMWIMPOBAHO HEKOTOPOe
KO/INYeCcTBO 3Heprun. OfHaKO KOSIMYECTBO OPraHNYecKoro BeLecTsa He
NPONOPLUNOHA/IbHO HaKOMJIeHHOW 3Heprun: 1 T cyxoro BeLlecTBa pac-
TEHUI B cpegHem cofepnT 18,7 kX aHeprmun. CemeHa pacteHuii 6o-
nee 6oraTbl 6en1KaMu 1 XMpamu, NO3TOMY UX IHEPreTMYeCcKuli 3KBMBa-
NeHT Bbiwe — 20,0 kXK. ELle Bbile OH B CyXOM BeLLECTBE MO3BOHOUHbIX
XUBOTHbIX (MsAco) —23,5 K.

ABTOTPO(HbIe OpraHM3Mbl CO34alT MePBUYHYIO MpodyKuuio. Cnegsyet
pasnnyaTb MNPOLYKTWUBHOCTH OOLLYIO M Tekywy (UM FoAUYHbIA npu-
pocT). Ecnn 1 ra cocHoBoOro sieca cnocobeH obpasoBatb 200 M3 gpeBec-
HOM Macchbl, TO 3TO bygeT 06LWas NPoAYKTUBHOCTL. OfHAKO 3a 0AUH Fof
Takoli nec cosgaet Bcero 1,7-2,5 m3apeBecrHbl. JTa Be/IMHMHA XapakTe-
puU3yeT TeKyLLY NpPoayKTUBHOCTb (CTagHuukuii. PoguoHoBs, 1988).

[pyrve orpaHu3mbl, Kpome aBTOTPOJOB, He CMOCOOHbI acCUMUIN-
poBaTb COJIHEUHYIO 3HEPTrui0 U BbIHY)X/JeHbl WUCMNO/b30BaTb ee onocpe-
[OBAHHO Yepe3 OpraHMYecKoe BELLECTBO, CO3JaHHOe (DOTOCUHTETUKaMMU.
B 6roreoueHo3e co3faetcd Lenb Noc/efoBaTe/IbHOM nepejayn opraHu-
YeCKOro BELLeCTBA M HaKOMJ/IEHHON B HEM 3HEPrUM OT OAHUX OpPraHu3-
MOB K ApyruMm. 3Ta Lenb Moayyuia HasBaHue Tpoduueckoi uenu (0T
rpey. «Tpoghe» — NUTaoCh).

Mpumepamun NpPOCTON M 60s1ee CMOXKHOM NuULLEBON (TPONYECKON)
Lenun MoryT 6bITb CefyloLmne: oCMHa — 3asL, — f1ca; TpaBa — HaceKo-
Mble — IATYLIKN — 3Men — XULLHbIE NTUUbIL. Ecnn Tpoduyeckne uenu
UMeIoT 06LLMe 3BeHbA, 06pasyeTcs CMoXHas cuctema, MMeHyemas Tpo-
(PMYECKOI CeThbHo.

3BeHbSA TPOUYECKUNX Lienei n ceTeli NoNyyYnnn HanmeHoBaHue Tpo-
thryeckux yposHeil. Bonee TOYHO TPOUUECKWA YpPOBEHb OMpeaensieTcs
KaK COBOKYMHOCTb OPraHn3moB, MoyyatoLLmnx npeobpasoBaHHyo B MULLY
COJ/THEYHYIO 3HEpPrui0 4epes OAMHAKOBOE YMC/O MOCPESHUKOB (3BEHb-
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CB) Tpohmyeckoi uenn. Tak, onpegeneHne «TpeTuii TpoUUeCcKnin ypo-
BeHb» 03HauaeT, 4YTO Mexay aBToTpodamy — npofyueHTamun (Nepsoii
TPO(hMYEeCKNn YPOBEHb) UMEETCA BTOPO YpPOBEHb — MEPBUYHbIE KOH-
CYMCHTbI (pacTuUTe/NIbHOAAHbIE OpraHn3Mbl). TpeTuii TPOhUYECKNin ypo-
BEHb MpefCcTaB/ieH BTOPUYHBbIMU KOHCYMeHTaMu (XULWHUKKU W napasu-
Tbl KOHCYMeHTOB). CyLLecTBYIOT 1 60/1ee BbICOKME TPOUYECKME YPOB-
HN: 4YeTBEPTbIi — BTOPUYHbIE XULHWKW WM MapasuTbl BTOPUYHbIX
KOHCYMEHTOB; MNATbIi — NapasvuTbl BTOPUYHbIX XWULLHUKOB, LUECTON —
HagnapasnTbl BbICOKMX MOPAAKOB (MapasvTbl NapasnToB BTOPUYHbIX
XULWHWKOB U Ap. HecKoNbKOo 0COGHAKOM CTOAT pegyueHTbl. OHUM MOryT
COCTaB/IATb NH060OA TPodMUecKuii ypoBeHb, HaunHas co BToporo. Pepgy-
LeHTbl pasfaratoT OpraHMyeckue BeLlecTBa A0 MUHEpPasbHOro cocTosf-
HUA 1 CO02 lMpoLyKTbl PO3/IOXKEHNA OMATbL BO3BPALLAKOTCA K MPOAYLEH-
Tam, 06pasysi 3aMKHYTbIi Tpoduyecknii uukn (purc. 2.13), NOCTOSIHHO Nog-
NUTbIBAEMbI COSTHEYHOW 3Hepruen.

YacTb 6Momaccbl MpogyLeHTa BMeCTe C 3aK/IIOUYEeHHONM B Heli 3Hep-
rveii HeobpaTMMO nepefaeTcs Mo TPOPMUECKON Lenn ¢ nageHWem mno-

CosiHeYHoe u3nyyeHue

doTocuHTE3
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TOKa Ha KaXoM M3 TPOhMUEeCKNX YPOBHEN B pe3ynbTaTte AblxaHus, Ten-
NIOBOT0 M3/yYeHUA XUBbLIX Ten U Apyrux npouecos. [MpofyKTUBHOCTb
OpraHn3MoB, BXOAALLMX BO BTOPOI 1 60/1ee BbICOKUE TPOhMYECKME YPOB-
HW NONYYNN0 Ha3BaHWe BTOPUYHONM NPOAYKTUBHOCTU. DHEPreTUYecKn BTO-
pyYHaa NPoAYKTUBHOCTb UCKITIOYNTENIbHO HM3Ka, TaK KaK Nnpu repegaye 13
0[HOr0 TPOPUYECKOro YpoBHA B apyroii Tepsetca 90-99% sHeprun. Takum
06pa3om, B COOTBETCTBUWM C BTOPbIM 3aKOHOM TepMOAWHaMWKK B Tpodu-
YeCKOW Leny MPOUCXOAMT paccerBaHWe 3Hepruun, T.e. SHTPONUSA CUCTEMbI
BO3pacTaeT. [1a yCTOMUMBOM 3KOCUCTEMbI PacCessHNe 3HEPTUU KOMMEHCU-

MNMpyaaska
TkaHeidi B,540 4
yenoseka  Am

pozyLypoBa+o 5,0+ 105 [x

TEeNITWHbI
l MpOBaHO
%ﬁa’él'blfbl 6,2 *10 ok
MonyyeHo conHeyHoro o
Y cBeTa 26401 AOM

MacwTab norapudp~
MWYECKNM

Puc. 2.14. A —Knaccuyeckas nupamuga yvcen 3ntoHa (Elton, 1927).
B —OHepreTuyeckuii BapraHT NUpaMuabl ANs KOHKPETHO CeNbCKOXO03AMCTBEHHO
cuctembl (nepecumtaHo B cucteme CU; faHHble FO. Opyma, 1975)
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pyeTcsi NMOCTOSAHHBLIM MOCTYMN/eHMeM 3Heprum oT CofHUA W ee maTepua-
nnsaunein aBToTpoamm-npoayLeHTamu.

Mpy fecTpyKUMmM OpraHn3MoB pefyLeHTaMm TakKe TepseTcs  3Hauu-
TeflbHasi 4acTb 3HEPrn, 1 NpojyueHTam Bo3BpaLlaeTcs He 6onee 0,20-0,25%
N3Ha4Ya/IbHO acCMWU/IMPOBAHHOM CO/THEYHOM 3Heprun. MoaToMy Korga Mbl
rOBOPUM O TPOMUYECKOM LMKIe, €ero crefyeT paccMaTpvBaTb MMEHHO Kak
LUMKN, a He KPYroBOpoT 3HEPTMK, TaK KaK B 3TOM LMKJ/Ie CYLLeCTBYET BO3BpaT
BELLIECTBA, a 3Heprus NPaKTUYeCKW MOSTHOCTLIO TEPSETCH «B MyTU».

B cBA3M C OTMEYEHHbIMW BbllLe 0CO6eHHOCTAMU NPOAYKTUBHOCTU pas-
JINYHBIX TPOPUYECKMX YPOBHEN, COOTHOLLUEHNSA 6LMOMACC U HAKOM/IEHHbIX B
HUX 3Hepruii NPUHATO M306paXkaTb rpagnyeckn B Buge nupamug. Mepsyto
Takyto nupamugy noctpoun Y. 3nToH (puc. 2.14). OHa HOCUT Ha3BaHue
nMpaMmngel  ANTOHa UM nNupamugbl yncen. OHa HarnsgHo WNICTPUpYeT
COKpalLleHne 6momaccbl U Konm4vecTBa ocobeli B TPOPUUECKON Lenw.

B Lenom nofg 3KONOrMyeckoin Nupamvaoli MOHMMaeTCs COOTHOLUEHMe
MeXAy MpoayLeHTamMu, KOHCYMeHTamu U pefyueHTaMn B 3KOCUCTEME,
BbIPa)KEHHOE B UX Macce UAN 3Heprun. B HEKOTOPbIX BOLHbIX 3KOCUCTE-
Max (Hanpumep, B Mefarv4yeckoii 4YacTy MOpei M OKeaHOB) U3-3a
NCK/IOYNTENBHO BbICOKON 6MOMI0rMYECcKOn NPOAYKTUBHOCTY NPOAYLEH-
TOB, aKTMBHO Pa3BMBAOTCA TPOUYECKME YPOBHU KOHCYMEHTOB, U WX
Macca MOXET npespaLlaTb Maccy NpoAyLUeHTOB; pefyLUeHTbl MHOrfa npak-
TUYECKN OTCYTCTBYIOT, TaK KakK OTMUpatoLlMe OCTaTKW MOrpyXxawTcs B
6onee rnybokue cnom M onagaroT Ha AHO BOLOEMOB. B nouBeHHOM choe,
Hao60poT, pefyLeHTbl MMelT MaKCMMaslbHYI0 6uomMaccy, T.e. ToXe obpa-
3yH0T obpalyeHHyo nupamugy (puc. 2.15).

Mpu paccMoTpeHUn TPOPUUECKNX YPOBHEN U Lienel Mbl y)Ke 0TMe-
Yyann 4TO B CUCTEME LLeNWn ee IHTPONMSA BO3PACTAET, T.e. MPOLECChl B Hel
COOTBETCTBYIOT BTOPOMY Hayasy TEPMOAUHAMUKMU.

MaTemMaTUUYeCK/ 3TO Hayasio MOXET ObITb BbIPaXXEHO YpaBHEHWEM:

AS=S,-S = RInW2- RInW, = RIn (2.3)
W,

roe  AS — W3MeHeHue 3HTpoONuUN;

S, — 3HTpoONunA B COCTOAHUMN 1;

S2 — 3HTpONMA B COCTOAHUMN 2;

R — rasosas nocTosiHHasA,
Wj n W2 — BepoATHOCTb CYLLECTBOBAHMSA BeLLECTBA WM KaKoli-nm6o
ero popmMbl B COCTOAHUAX 11 2.

JonycTum, 4TO nepexof OT COCTOAHUA 1 K COCTOAHUIO 2 — npoLecc

CamMonpoun3BobHbIA. Ecnv 3TOT npouecc nmeet mecto, To W2> W, n,
cnefoBaTtenbHo,

S2-'S, >0, (2.4)

6 —«OCHOBbI 3KONOrMU» T. 1 81



HasemHas

Puc. 2.15. HekoTopble nupamuabl 6roMacc B 6uocgepe

T.e. B CaMONpPOM3BO/IbHbIX Mpoueccax, NPOXOoAAWmMX 6e3 M3MeHeHUs
3HEpPreTMYeCKOro COCTOAHUA, aHTponuA ysennumusaetca ( A S>0).

Cuctema 13 cocTosaHMA 2 (paBHOMepHOe 6ecnopsfoyHOe pacnpe-
JefnleHne aTOMOB) He MOXEeT CamOnpou3BONbLHO NepeiiTu B COCTOSHME 1,
XapakTepusytoLeecs 601bWUM nopsgkoM. CocTossHUS ¢ 6onblwnm bec-
nopsigkom (c 6osbLUeit sHTponueid) 60s1ee BeposaTHbI. CamoNpPon3BOIbHO
MOryT NPOTeKaTb MPOLECCbl B CTOPOHY HacTynieHWUs 6onee BePOATHONO
COCTOSAIHMSA, KOrja 3HTPONuMsa yBennumBaeTcs, NOPSAAOK YMeHbLUAETCH, a
6ecnopsagok ysenuumsaetcsa (KepH, Baiibpog, 1966; 3anues, 1973 n ap.).

OpHaKo 3To yTBepPXeHWe cnpaBe4vBo NNLLb A5 CUCTEM, B KOTO-
pbIX He MPOUCXOAUT KaKUX-NNOO 3HEPreTUYecKUX W3MeHeHwuli (M3me-
HeHue aHTanbnuu A H = 0).

OpraHusMbl ynopsgo4veHbl B 60MbLUel Mepe, YeM cnararLime nx aTo-
Mbl 1 NepBUYHble coeaunHeHus (H2D, CO02u gp.). CnegosaTenbHo, 4ns
TOro, 4tobbl 3HTPOMUA CUCTEMbI He BO3pacTana, OpraHuU3M AO/DKEH U3-
BMleKaTb 13 OKpYXalollel cpedbl OTpULATENbHYO SHTPONMIO (HErsHTpPO-
un/0). na aBTOTPOGOB 3TO BO3MOXHO 3a CHET aCCUMUAALNN CONTHEUHON
3Heprun. KOHCYMEHTbl HEF3HTPOMNMUIO U3BMEKAKT U3 Nuwu. Mpu aTom
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3HauMTeNIbHadA 4YacTb 3HEpPrumn paccemsaeTcs (Kak B NepBoM, TakK U BO
BTOPOM cnyyasx). Mpu rnbenn opraHnsMa acCUMUNALNSA UM COSTHEYHOM
JHEPIUUN MNpekpatiaeTcs U MPOUCXOANT TO/IbKO pacceMBaHue paHee Ha-
KOM/MEeHHON (B KOHCYMeHTax — OMOCpPefjoBaHHO HAaKOMJIEHHON)) 3Hep-
rMn, N 3HTPOMUA CUCTEMbI BO3pacTaerT.

C TOYKM 3pEeHUA TEPMOSMHAMUKWN XWU3Hb MOXET paccMaTpuBaTbCA
KaK MpOoLEecC HenpepbIBHOIO M3B/EYEHUS HEKOTOPON CUCTEMONM 3Hep-
rMn 13 OKpYXalLlleid cpefbl, Npeobpa3oBaHUa M paccemBaHUa 3TOM
3HEpPruy npu nepegade OT OAHOrO 3BeHa K gpyromy (CtagHuukuid, Po-
AnoHOB, 1988).

C aHTpONuei MHOrMe nccnefoBaTeNn CBA3bIBAIOT NOAMEYEHHOE eLle
B./. BepHaackum aBneHne yBesinyeHUs pasMepoB M Beca OpraHmM3mMoB B
thunoreHeTnYeckoli BeTBU. poncxoguMT 3TO MOTOMY, YTO YEM MeHbLUe
ocobu, Tem TpPyAHee MM MPOTUBOCTOATb 3HTponuu. MoaTomy pasmep
ocobein B npouecce aBonwoLMn yeennumsaetc. OfHaKo 3TO yBenYveHme
Ha orpefesieHHOM 3Tarne BXOAWT B MPOTUBOPEYME C HEOBXO4MMOCTbIO
3aTpart CAMWKOM 60M1bLIOF0 KONNYECTBA 3HEPrumn A8 NoAAEPXaHNS XK1 3-
HefeAaTenlbHOCTM. Hawb6onee KpynHble OpraHvM3Mbl, B KOHLE KOHLO0B,
BbIMUPAIOT. OfHAKO MOXeT CNYyYUTbCA U TaK, YTO OTAe/IbHblE (POPMBbI
3BOJTIOLMOHHO MefibyaloT, YTO MOBbIWAET MX LAHCbl Ha BbDKUBaHWe.
BeposATHO, faHHasA 3aKOHOMEPHOCTb 06BACHAET Hannuue B 6uocdepe
MHOXecTBa 6MOLLeH030B, TaK KaK 0ecrnpefenbHbIii pOCT Kakoro-Hubyab
OfHOr0 W3 HUX TOXAECTBEHEH FMraHTU3MYy OTAe/bHbIX 0C0beli BuAa.

Ocob60e 3Ha4YeHUEe B 3KOMOTUM MMEIOT TaK Ha3blBaeMble Mpasuna fge-
CATW U OfHOrO MpoLeHTa.

lMepBoOe NpaBW/I0 03HAYAET, YTO MEPEBOA M3 OAHOT0 TPOMUYECKOrO
YPOBHA Ha fpyroii 10% sHeprum (Unm COOTBETCTBYIOLLErO €l Konunye-
CTBa BELLECTB) B LE/IOM CYLLLeCTBEHHO He HapyLuaeT TPOhUYECKyHo Lenb,
3KO/IOTNYECKYI0 NMUpamMuiy M He MPUBOAUT K HEMpuUATHbIM (HeobpaTu-
MbIM) /11 3KOCUCTEMbI MOCMEACTBUAM. STOT MPUHLUMM elle HasbiBalT
3aKOHOM MMpamuibl 3Hepruii (3akoHoMm P. JluHaemaHa).

MepBoe nNpaBnao NO3BONSAET fenatb NPUOAN3NTENbHbIE pacyeTbl
Heo6X0ANMO 3eMeNIbHOM NJoWwaamn ansa obecrnevyeHns HaceneHns Npogo-
BONILCTBMEM W APYrve 3KO0/10r0-3KOHOMMUYECKME MoacyeTbl. [NpuMeHn-
Te/IbHO K CTauWoHapHbIM MOMyNAUUAM, KOTOpble B AaHHOE BPEMS He
nofBep>XXeHbl MacCoBOMY PasMHOXEHWIO WKW KaTacTpoduyecKoMy na-
LEHUIO YMCNeHHOCTH, n3bsaTue 10% (MNKn HECKOIbKO 60/IbLUEr0 KONnYe-
cTBa) 0cob6eli Takxe He BMe4YET 3a CO60pP BbIBeAEHMS MOMNyAALUN U3
CTaLMOHapPHOro COCTOAHUSA.

lMpaBnno ofHOro npoueHTa 03Ha4vaeT, YTO U3MEHEHME 3HEepPreTUKM
NPUPOAHOI CUCTEMbI Ha BeNNUUHY A0 1%, He BbIBOAWUT €e U3 paBHOBEC-
HOro (KBasucTaLMOHApHOro) cocTtosaHuA. MpeBbilWeHNe KaKUMU-NTNG0
KPYMHBLIMW MPUPOAHLIMU WU UCKYCCTBEHHO BbI3BaHHbLIMWU Mpouecca-
MW CyMMapHOW aHeprum ConHua 6osee yem Ha 1% MOXET MPUBECTU K
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KPYMHbIM rno6asibHbIM U3MEHEHUAM M faxe KaTacTpodam (pe3koe rno-
6anbHOEe M3MeHeHWe KAMMaTa, KpyMHble, eCHble M CTeMHble MoXapbl,
aKTMBM3aUNSA TPOMUYECKMX LUKII0B, r106a1bHOe U3MEHEHUE pacTUTe b-
HOCTW, «AfepHas 3uMa» B pe3ysibTaTe MacCoBOro NPUMEHEHMNS ALEPHOr0
opyXusa v T.4.).

Cnefyet 0TMeTUTb, 4TO BCce Xe 1 n 10% B KOMMYECTBEHHOM OTHO-
WeHMN ABAAITCA NPUBAN3UTENbHbLIMN.

JHepreTuka u TepMofMHaAMMKa OPraHM3mMoB TeCHelwum obpas3om
CBA3aHbl C TemMnepaTypHbIM (haKTopoMm cpedbl. Bonee 4yBCTBUTENbHbI K
BO3AEMCTBMIO 3TOro haktopa pacteHns. XXMBOTHble B 3TOM MNjaHe OTHO-
cUTenbHO 60s1ee He3aBMUCUMMBI. pexae Bcero, aTOMy CrocobCTBYET Mexa-
HMW3M TepMOperynsaunn, BbipaboTaHHbI Y TeNNOKPOBHbIX XXUBOTHbIX
(mnekonuTarwme, NTuybl). MHOIFMe XXMBOTHbIE CMOCO6HbI BbIGMpaTb
MecTa ¢ 60/1ee 6n1aronpusTHOM TemnepaTypoi (B HOpKax, 3apbiBasicb B
Necok, yxoasa noj KaMHW 1 T.M.), aKTUBHbI B ONpejesieHHOe BPeMsi CyTOK
(3men, TyLWKaH4YMKN, cycnnkm n agp.). M3sectHo npasuno beprmaHa, nme-
loLLee TePMOANHAMUYECKYO OCHOBY: Y TeMI0TBOPHbIX XUBOTHbIX, MOj-
BEPXXEHHbIX reorpayecKoin N3MeHUMBOCTH, pa3mepbl Tena ocobeit 60/b-
e y nonynsiymii, XXuByLmx B 60/1ee X0N04HbIX HacTAX apeana Buga (Xots
N MMeKTCa UCKIYeHMs). TaK KakK noTeps Tensaa NponopuuoHanbHa
MOBEPXHOCTMK Tena opraHmama (HO He ero macce), noatomy 6osee Kpyn-
HbIM >XVMBOTHbIM Jflerye MogAepXuBaTb MOCTOAHHYIO Temmepatypy Tena.
Hanpumep, camblii Menknini nuHrBuH (Spheiscus mendiculus) o6nTaeT Ha
akBaTope (Mananarocckue OCTPOBa), a CaMblii KPYMHbIA MMMOepaTopc-
Knin nuHremH (Aptenodytes forsteri) rHe3guTca B MaTepMKOBOI 30HE
AHTapKTUAbl. M3 npaBuna beprmaHa BbITeKaeT YacTHOE Mpasusio AnneHa:
BbICTyNarLMe 4acTu Tesla TeNIOKPOBHbIX XXKMBOTHBbIX (YUKW, XBOCTbI, Nanbl
W 4p.) B XONOLHOM KAMMaTe KOpoye, 4em B Ténsiom (B NMepBOM cly4ae
B OKPY>XXaloLLYy0 UX Cpefly OHU OTAalT MeHblue Tenna (Ope, 1976). Ha-
npumep, NpeacTasuTenn poga nucnubl — eHek Caxapbl (Fennecus zerda),
nuncuua esponeiickas (Vulpes vulpes) n necey, nonspHbIii (Alopex lagopus)
— XapaKTepu3ylTCA 3aKOHOMEPHO ybbiBalOWMMN pasmepamMu yLieii 1
OpYrux BbICTYMaloLWmMX YacTeli rofoBbl.

BblLle Mbl y)Ke Jasin TEPMOANHAMMYECKOE ONpPeaeneHne XXN3Hn. Y Tou-
HMM ero B cBeTe 6MoaHepreTndecknx ngein 3.C. bayapa, 3. LLpeanHrepa
n op. aBTOPOB.

PacTeHns1 1 XMBOTHblE MOXKHO paccMaTpvBaTbh KaK XMMUYeCKne cu-
CTEMbl B HEYCTOWYMBOM COCTOSAHUM C OYEHb HWU3KOW CTPYKTYPHOWM 3H-
Tponuein. B cBa3mn ¢ atum 3.C. baysp (1935) Bblgenun Tpu OCHOBHbIE
0CO6EHHOCTM XXMBbIX cucTeM: 1) camonpon3BOSIbHOE M3MEHEHUE COo-
CTOAHMSA (OHM MOX0XW Ha 3aBefeHHble MalUMHbl — Yacbl, aKKyMy/sTO-
pbl 1 T.N.); 2)NIPOTMBOAENCTBUE BHELLUHUM Cuiam, NpUBOAsLLEe K M3Me-
HEHWIO MepBOHaYa/IbHOr0 COCTOSIHMS OKpy»XKakwlel cpefbl; 3) MocTo-
AIHHaa paboTa NPOTMB CWU/ YpaBHOBELLUMBAHUSA C OKPY>XXalollei cpeaoi.
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MepBble gBe 0CO6EHHOCTM (4epThbl) BCTPeYaOTCA Y MHOFMX CUCTEM.
TpeTbsl )Ke 0COBEHHOCTb MpuUCyLLa TO/IbKO XXUBbIM CUCTEMaM, MO3TOMY
3.C. baysp ee Ha3Ba/s BCeOOLUM 3aKOHOM GMOMOrMU.

Ecnn B HeXMBbIX cMCTEMaX YCTOMYMBO UX PaBHOBECHOE COCTOSIHME,
XapaKTepuaytoLLeecsd MUHMMa/bHbIM 3Ha4YeHWeM CBOGOAHON 3Hepruun u
MaKCMMa/lbHbIM 3Ha4YeHWEM 3HTPOMUKM, TO B XKMBbIX CUCTEMAX BCce Haobo-
pOT: YCTOAYMBO MX HEPABHOBECHOE COCTOSIHME, XapaKTepusytoLleecs 3ana-
caMu CBOOOLHOM 3HEPTUM N HEF3HTPOMUM, HOCUTENEM KOTOPbIX AB/AETCA
nx ocobas CTpyKTypa.

3. WpeguHrep (1947) TakXe cuMTaeT r/1laBHO OCOBEHHOCTbIO XXU-
BbIX CUCTEM WX HEYPaBHOBELUEHHOCTb C OKpYyXawLllel cpegoit. Bygyun
OTKPbITbIMUW, XXUBbIE CUCTEMbI MOALEPXKMBAOT CBOE HEPaBHOBECHOE CO-
CTOSAHME NYTeM HenpepbIBHOro o6MeHa — «MeTabonmM3aMa» C OKpyXKato-
LLleil X cpefoi AbixaHneM, efoli, NUTbeMm 1 T.N. HasHaveHue o6meHa —
0cB060AMTLCA OT MPOU3BOAUMON MOJIOKUTENIBHON 3HTPOMUN N U3-
B/leYb OTPULATE/IbHYK (HEFSHTPOMNUIO). 3a CHET BbICBOOOXAEHUSA MOJIO0-
XUTEbHOW 3HTPONMMM OHa HaKan/MBaeTcs (Bo3pacTaeT) B OKpyXato-
el opraHuM3m cpege.

B cBA3M C fe/IeHNEM OpraHM3MOB Ha MPOAYLEHTbI U KOHCYMEHTbI 3.
L pegnHrep pasnvyaeT gBa MexaHu3ma M3B/IeHYEHUS OTPULLATENIbHON 3H-
TPONMK; MEPBbIN — CTAaTUCTUYECKNIA, CO3faloLWMin NopsALoK n3 becno-
psafKa, 1 BTOPOl — co3faloLmini NOPSA0K M3 NOPsAAKa HU3LLErO YPOBHS.

HeckonbKo €/10B HE06X0AMMO CKasaTb elle 06 0gHOl CTOpOHe 6uo-
3HEepreTUKM N TEPMOAMHAMMKKN, KOTOpas COBEPLUEHHO HE OCBelleHa B
M3BECTHbIX Ham y4yebHMKaxX M0 3KO0rMn. 3Ta CTOPOHA BOMpPOCa TeCHe-
wumMm o06pa3om cBs3aHa C HOOC(epoi Kak BbICLIEA (opMoii 6roctepsbl
(nogpobHee peyb 0 Hoocdepe MoigeT B pasgene 4).

Peub naet o TecHelilled B3aMMOCBSA3N OMO3HEPTETUKN U 3KOHOMMU-
KW, B YaCTHOCTW, TaKoi ee CNeLunNUYECKOn KaTeropnun Kak geHorn. Ans
3TOro MepBOHaYasIbHO BbISICHMM XapaKTep OTHOLUEHWNA, CYLLEeCTBYHOLLNX
MeXAy aHepruen v geHbramu. Cgenaem 3To Ha OCHOBe W3BECTHON pabo-
Tbl . Ogyma n 3. Ogyma (1976).

B npupoge feHbrn He cyuiecTBytoT. OHM He CYLLECTBYIOT U B ciepe
MaTepuasibHOro NPoM3BOACTBA, a MOABAANTCA NULb Ha 3aBepLUaloLei
cTagnn TPYAOBOro Mpouecca Kak HeKWii ero aKBuBaneHT, 6osee yfob6-
Hblii 4na 06MeHa, YeM cam NPOAYKT Tpyaa.

C npyroii CTOpOHbI, B NPUMpPOAe BCe MpOLLecChbl, KOTOPbIe YCMOBHO
MOXHO Ha3BaTb 00MEHHbIMW, CcOBepLlalTCA 6narogaps 3HEPrum u 3H-
Tponuu. B 0CHOBe MaTepuasibHOr0 NPOU3BOACTBA KaK MPOAYKTOB NuTa-
HWSA, TaK U MNPOMBbILL/IEHHbIX TOBApPOB TOXE JIEXKUT 3HEPro-sHTPonuia-
HbI nogxof. Mpuyem 60nbLUAsA YacTb SHEPTMKN, UCMOMb3YEMOM KaK He-
aHTPOMNOreHHbIMM 06BbEKTaMW, TaK U Ye/I0BEKOM, 3TO 3Heprusa ConHua:
KaK npsiMasi, TaK 1 KOCBEHHO MPOABAAIOLLAACH Yepe3 IHEPTUI0 ABUXKY-
LMXCA BOAHbIX M BO3L4YLUHbIX Macc, a TaKXe HaKOM/eHHas B roprumnx
Mosie3HbIX MCKOMaeMblIX.
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HeT aHeprum — HeT XW3HW. HeT 3aHeprum — HeT MaTepuasibHOro
nponssoAcTBa. HeT 3Hepruy — TepsieT CMbIC/ CyLLeCTBOBAHMWE [AeHer.
Taknm 00pa3om, He AeHbI 1, a 3HepPrusa ABNSAETCA JeNCTBUTENbHbLIM MOKa-
3aTenieM o6MeHa Kak B npupoge, Tak U B 06LieCcTBe, NO3TOMY MMEHHO
3HepreTUYecKasn eAMHNLA JO/KHA CTaTb KPUTEPMEM U3MEPEHUS U OLLEHKU,
0C06EHHO TOro BK/aga, KOTOPbIA BHOCUT Mpupofja B CyLlecTBOBaHue
YesioBeYyecTBa; Ecnn geHexxHaa efuHuMLa NMPUMeHMMA NULLBb K 3aK1H0YU-
Te/IbHOW cTagumn TPyLOBOro npolecca, TO 3HepreTMyecKas egmHMLa, Kak
60nee obLLas, oxBaTbIBaeT BCO NPUPOLY U CUCTEMY «rnpupofa — obLie-
CTBO», B YAaCTHOCTW.

Kpome TOro, A€He>XHOMY 3KBMBaNEHTY TpyAa NPUCYLLY MHOTOYUNC/IEH-
Hble HeoCTaTKW. Bo-nepBbiX, B 60/bLUNHCTBE C/ly4aeB Kypc AeHer Bbllle
NN HUXe AeACTBUTENbHbIX 3HEPreTUYeCKMX U TPYLOBble 3aTpat, uTo
CBSA3@HO CO C/IOXKHOCTbH) 3KOHOMMWUYECKMX, COLMAanbHO-MNONTUYECKNX U
WHbIX YCNoBUIA B 00LecTBe, AeiicTBMEM TakKMx (haKTOpoOB, KaK BOliHa,
Kpusnc v T.n. Bo-BTOPbIX, HEKOTOPbIE rocyfapcTBa W /04N HaKonuan
3HauUTeNbHblE BoraTcTBa B BUAE LEHHOCTEN, 3HAUMTe/IbHO 60s1ee LOPO-
FMX, Yem 30/10TO, YTO ero CTOMMOCTb (KaK 30/10TOr0 3KBMBa/IEHTa AeHer)
TOXe CTana BecbMa HeyCcTONuMBOW. B TpeTbux, Mof06HO TOBapHbLIM U
OpYrM NoToKam, JeHeXKHoe obpalleHne cnocobCcTBYeT pa3BUTUIO MPOK3-
BOACTBA, HO MPK 3TOM OHO caMo TpebyeT onpejesieHHbIX 3aTpaT Tpyga u
3Hepruu.

B uenom e MOXHO cAenatb BbIBOL, YTO MMEHHO MOTOK 3Hepruu
perynupyeT feHeXHoe obpalleHue. [eHer B NpUHLKNMNE MOXHO Hare4a-
TaTb CKOMIbKO YrOAHO, HO 3TO MPUBEAET TO/IbKO K Kpaxy 3KOHOMUYec-
KO M (hUHAHCOBOW cucTem. B oTnunume OT feHer 3amnacbl 3HEPruu
OrpaHNyeHbl —ee CYLLLECTBYeT CTO/IbKO, CKOMbKO M3nyyaeT ConHLue, BK/IIO-
Yyasi M HAKOMJIEHHYH COMTHEYHYIO SHEPTUI0 1 3HEPTUI0 AeNALeroca sapa.
CyMMapHoe KOIMYeCTBO 3HEPTUM TONbKO YMEHbLUIAETCA 3a CYeT ee pac-
X040BaHWUA NPUPOLOA U Ye/TOBEKOM.

B faHHbI MOMEHT BpeMeHM, Kak yKasbiatoT . 1 3. Ofymbl, CyLlecT-
BYET HEKOTOPOE CpefHee OTHOLIEeHME CyMMbl O6pallalolmxca feHer K
3HepreTuyeckomy notoky. Hanpumep, B CLLUA exerogHo obpauiaetcs
(co ckopoCTblO — 4eTblpe uMkna B rog) 1,4 TpunnuoHa fonnapos. B
TeueHme 1973 roga B CLUA 6b1710 noTpebseHo okono 146,5 « 105 k Ox
aHeprun. OTHOLWEHMEe 3TUX ABYX MOTOKOB cocTaBnseT 105 QOO K [ Ha
1 gponnap. ECTecTBEHHO, UTO 3TO COOTHOLLUEHME Pa3/IMYHO B Pa3NYHbIX
4yacTAX 3KOHOMUYECKOU CUCTEMBI.

C M3N0XXEHHbIX Bbille NO3ULMIA Nies 0 TOM, YTO 3KOHOMUKY MOXHO
0XXUBNATb MOCTOSAHHbLIM MPUTOKOM AeHer (MHBEeCTULMAMMU), HeBepHa Mo
TOl MPOCTOl MPUYMHE, YTO MOCTYMN/IeHUe 3HepPrum Takxke UMEET CBOA
npegen. Moatomy yBennmyeHne maccbl 06paLlatoLLInNXCcs AeHer He B COCTO-
AHUN CTUMYNUPOBATb MaTepuasibHOe MPOU3BOACTBO, €C/IM OHO CBA3aHO
C JOCTMOKEHUEM npefena rnocTyniaeHns aHeprun. B aTom criyyae MOXeT
HacTynuTb NULWb 06ecLeHeHMe AeHer Mo OTHOLUEHWUIO K 3HEepruu.
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B T0 e Bpems 3KOHOMMKa, pacronaratoLuas anacamu 3Heprmum, mMo-
YKET BBECTM B 06paLleHune AOMOMHUTE/bHBIE A€HEXHbIE Pe3epBbl, COXpa-
HsS1 B TO XKe BPeMsl OTHOLLEHME Macchl 06paLLaloLLUXCs [eHEr Y 3Heprum
MOCTOSIHHbIM. HaKonjieHHble [eHEXHble CpecTBa BMeCTe C 3amacamu
peanbHOl 3HEPrMU COCTaBASKT [EeHEXHbIi Kanutan v MoryT npegoc-
TaBNATLCS B3alMbl. [ cTpaH, KOTOPble HE UMEKT B AOCTATOYHOM KO-
JINYECTBE TaKMX NCTOYHMKOB 3HEPTUM KaK HeThb, a3, UCKOMaeMbIe Yru,
roproune cnaHubl, ypaH, 0CHOBHbIMW UCTOUHUKAMW 3HEPTWN, B TOM YUC-
Ne [N CO34aHUSA ee 3anaca, MOryT 6bITb Ce/IbCKOX03ACTBEHHAA NPOAYyK-
UMS M UCMOMb30BaHME abTEPHATUBHBLIX 3HEPTrOHOCUTENEN.

2.3. OPTAHV3MbI B KOOPANHATAX
MPOCTPAHCTBA 1 BPEMEHU

MpuBegeHHasa Ha puc. 2.1 cxema MepapxuyecKorn conoguYMHEHHOCTM
TaKCOHOB BMOJ/IHE yCTpPaMBaeT 3KOJI0ra B TeX Cay4asx, Korja akocucre-
Mbl U NONYNALNU paccMaTpmBaloTCA B UCTOPUYECKU-CTATUHYHOM COCTO-
AHUN 1 6e3 yuwepba AnA pe3ynbTaToB MCC/ef0BAHUA MOXHO MNpeHeb-
peyb KOOpAMHaTOM «Bpemsi». OaHAKO, Kak OyaeT nMokKasaHo B AasibHei-
LeM, 3KOCUCTEMbI ABASKTCA BeCbMa YCTOMUMBBLIMU 06BEKTAMMW, 4YTO
onpefenseTr uUx 4AuUTeNbHOe (hOPMUPOBaHME W CyLlecTBOBaHWe. TO e
caMOe MOXXHO CKas3aTb W OTHOCWUTE/IbHO TaKCOHOB opraHmsmoB. OHU
BO3HWK/N He BYepa M MCYE3HYT He 3aBTPa, KaXKAbl U3 HUX MMeeT ANu-
TE/IbHYIO W C/IOXHYIO UCTOPUIO («POAOC/IOBHYIO»), U3MEPSAEMYIO MHOrda
JecATKamMn 1 COTHAMMU MWUINIMOHOB NeT. 519 n3obpakeHUs uctopmnyec-
KN-ANHAMWUYHOIO0 COCTOAHUSA BMONOTNYeCKUX 06bEKTOB MPUMEHAOTCA
CXeMbl TMNa «reHeaslorMyecKoe ApeBo», BeAyLL el KOOPAMHATON KOTOPbIX
aBnseTcs BpeMs. MpumMep Takonm cxembl NpPUBeAeH Ha puc. 2. 16.

3alwTpnxoBaHHbIe 06/1aCTU Ha 3TOM PUCYHKe XapaKTepusyoT Bpems
CYLL,eCTBOBAHNA OTAE/IbHbIX TPYMM XXUBOTHbLIX (B COOTBETCTBUU C BbICO-
TOW 0651acTein) M NPMMEPHOE KOMIMYeCTBO MX BWUAOB BHYTpW rpynn (no
wunpuHe obnacTei). ECTeCTBEHHO, YTO MOCTPOEHME NOLOOHOI0 POja CXem
TpebyeT NpuBeYeHUs 60NbLLIONO KO/IMYECTBA NasIEOHTONOMNYECKNX Ma-
TepuasioB (CBefeHMI 06 UCKOMaeMblX OpraHu3Max).

N3 paccmoTpeHus puc. 2. 16 BMAHO, YTO MO3BOHOYHbIE XNBOTHbIE
BO3SHUK/IN He Mo3fHee CepefjMHbl OPLOBUMKCKOro nepuoga. YTBepxje-
HUe «He Nno3fHee» 03HaYaeT, YTO, BEPOATHee BCEro, Kakue-To Ux hopMbl
(B yacTHOCTK, BECUENIOCTHBIX XMBOTHbIX) CYLLECTBOBA/IN MU paHee, HO
Mbl He MMeeM 06 3TOM cBegeHWUn. OTCYTCTBYIOT OHM MO C/AeAyHOLL MM
[BYM OCHOBHbIM NpuynHaM. Bo-nepBbix, 13 MHOMMX TbICAY OPraHnU3mMoB
B MCKOMaeMOM COCTOSIHUW 3a4acTyl0 COXPaHATCA TO/IbKO efWHULbI U
VWb B MecTax ¢ Hambonee 61aronpUATHBIMM YCI0BUAMU 3aXOPOHEHMS.
Bo-BTOpbIX, CYyLLECTBYET NOHATUE «HEMOSHOTA re0/0rMYecKon neTonucu».
OHO B JaHHOM KOHKPETHOM C/lyyae 03Ha4yaeT, YTO TaKue 3aXOpPOoHEHUS,
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Puc. 2.16. dunoreHns xopAoBbIX (MO3BOHOUHbIX XXUBOTHbIX:)

/—6ecHentocTHbIE; 2—NaHUMPHbIE PbiBbl; 3—XPALLEBbIE PbIObI;
4—KOCTHble pblbbl; 5—ampunbumn; 6—penTuanm; —nTulbl; 8—mnekonuTaroLye

BO3MOXHO, CYLLECTBOBa/IN, N HO ObININ NMOSIHOCTbIO YHUUTOXEHbI noce-
JylOLw MU npoueccamu.

OfHaKo 1 cxembl uoreHesa Tuna puc. 2.16, Kak 1 TaKCOHOMUYec-
Kue «gpeBa» (puc. 2.1) OofHOCTOPOHHW: HA HWUX MOSIHOCTbK MUCYe3aeT
npocTpaHcTBeHHaa cocTaBnsawwasa. C TOYKU 3PeHUA COBPEMEHHbIX
npegcTaBfeHNn 0 NPOCTPAHCTBE M BPeMeHW TaKoe MX pas3fesieHne Hepo-
nycTUMO.

B KauecTBe HarnagHoro nNpumMepa NpyBeAeM KpaTKoe ornmucaHue OK-
py)KatoLLlero Hac Mmpa, gaHHoe B pabote T.[. Mukawosoin 1983): «Kor-
fa Mbl FAS4UM Ha OKpYXalLWwmin Hac Mup (4na 60ablueit HarnsagHOCTY
npeacTaBuM cebe ACHYI0 3BE34HYH0 HOYb), TO Mbl BUAUM COBCEM He MPOCT-
pPaHCTBO, & MMEHHO NPOCTPAHCTBO-BPEMSA B HEKOTOPOM HETpPMBUAIbHOM



cpese. Yem fanblue OoT Hac nNpegMeT (3Be3da), TeM paHblUe AOSXKeH Obin
BbIATU OTTyAa CBeT, 4TOObI MPUIATU K HaM B JaHHbIA MOMEHT Habntoge-
HuA. Takum 06pasom, nepef HaMU OKasbIBaeTCA «C/OEHbIi MMPOr» Wn3
NnpocTpaHCTBa M BpeMeHM (BPeMSi HaM MHa4ve U He AaHO, KPOoMe Kak

Pwvc. 2.17. MNpocTpaHCTBEHHO-BPEMEHHAsA CXeMa TaKCOHa
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coBepLUeHMEe CO6bITUSA B MPOCTPAHCTBE), M TAKOW «NUPOr» Hay4yHo Ha-
3bIBAETCHA CBETOBLIM KOHYycOM» (C. 166-167).

B acnekTe efMHCTBa NPOCTPaAHCTBA U BPEMEHU MCTOPMUS NO60ro Tak-
COHa MOXET ObITb MpeAcTaBfeHa B BUAE CXEMbl, N306PaXKeHHOM Ha pucC.
2.17. Cxema npefcTaBnsieT co60i MPOCTpaHCTBEHHbIE KOOPAUHATHI X, Y, Z,
nepemMeLLaloLLIecs BLO/Ib BPEMEHHOM KoopAuHaTbl /, B MOMEHTbI Bpe-
MeHu T,, T2u1 T3 3awTpmMxoBaHHbIe NJI0OCKOCTU — apeasibl JaHHOro Tak-
COHa B pas/inyHble MOMEHTbI BPEMEHMU.

MocTpoeHmne TakuUx cxem — fAesno OyfayLlero, Tak Kak OHWU TpebytoT
HaKOM/IeHNA 3HauYMTeNIbHOro (HaKTUYEeCKOoro marepuana.

He cTtouT nyrarbcsl AKo6bl MOABAABLUEACA MPU 3TOM «C/TOXKHOCTU»,
CBSI3aHHOW C «MHOFOMEPHOCTbIO» (K TPeM MPOCTPAHCTBEHHLIM KOOp-
OuHaTam [ob6aBnseTcs 4YeTBepTasd — KoopAuHata BpemeHu). Mo aTomy
noesofy ewie A. DWHWTeNH nucan cnegyollee: «Korga HemaTtemaTuk
CNbIWNT O «YeTbIPEXMEPHOM», €r0 OXBaTbIBaeT MMUCTUYECKOE 4yBCTBO,
nofo6HO 4yBCTBY, BO36Y)XAaeMOMYy TeaTpasibHbIMW NPUBUAEHUAMUN. Tem
He MeHee HeT 6osiee 6aHaNIbHOIO YTBEPXAEHUSA, YeM TO, YTO OKpYXKato-
WMA Hac MUp NpeacTaBnsieT co60l 4YeTbIPeXMEPHbIA MPOCTPAHCTBEH-
HO-BPEMEHHOW KOHTUHYYM... ®13MYECKOe NPOCTPAHCTBO, NOCTUTaeMoe
yepe3 06BEKTbI U WX ABVDKEHUS, UMEET TP M3MEPEHMUS, N MOMOXKEHUSA
06BLEKTOB XapaKTepumayeTcs Tpems ymiciamu. MOMeHT cobbITUS eCTb YeT-
BepTOe 4uncnio. Kaxgomy cCo6bITUIO COOTBETCTBYET YeTblpe OMnpefesieH-
HbIX ymcna. MosTomy Mup cobbiTuii 06pasyeT YeTbipeXMepPHbIA KOHTU-
HyyM. B 3TOM HeT HMYero MMUCTUYECKOro, W MOoC/efHee MpensioXeHue
0AVHAKOBO CMpaBef/IMBO U AN KAacCUUecKol (hU3MKnW, W Aas Teopumn
OTHOCUTE/IbHOCTU» (1965, c. c. 194,294).

Mpesa paccmaTpvBaTb OpraHvM3Mbl B KOOpAMHaTax «MpPOCTPaHCTBO-
BpPEMSI» OTHIOb He AB/ISETCS OTKPbITUEM aBTOPOB. OHa NOrM4ecKn BbiTe-
KaeT 13 pyHAaMeHTaNbHbIX AOCTMXEHWUA COBPEMEHHOM (U3NKKU, KOTO-
pas 04HO3HA4YHO OMpefesifeT, YTO BPEMSA M MPOCTPAHCTBO B3aMMO3aBU-
cumbl. Bonee Toro, matepus (Kak HeXxuBasl, Tak U XuBas) He ABNsSeTCA
4YeM-TO OTB/IEUEHHbLIM OT 3TMX KOOpPAUHAT, a AB/IAeTCA KaK Obl CrycTKamm
WNCKPUBIEHHOIO MPOCTPaHCTBa N BPEMEHMN.

2.4. TIPONCXOXAEHUE XXWN3HW

Mpobnema NPoOUCXOXAEHUS XN3HN — 0fHa M3 Hambosiee CNOXHbIX
KaK B HayKe, TaK 1 B006LLe B MMPOBO33pEHNN YenioBeKa. Ee akonorunyec-
KOe 3Ha4yeHMe HeocrnopmMmo, TaK Kak TO/IbKO MOC/ie ee OKOHYaTe/IbHOro
peweHns MOXHO 6yaeT ¢ YBEPEHHOCTbIK CKasaTb, YTO Mbl B JOCTaTOM-
HOW Mepe OBNagenn 3HaHUAMU B MeXaHU3Max, PerympyroLwmx oTHoLle-
HUSA YXKUBOFO C HEXUBbIM.

C HesanamsATHbIX BPEMEH CyLLECTBOBa/IN MPeACTaB/IEHNS O BO3MOX-
HOCTW BHE3anmHOro CaM03apOXXAEHUS XXU3HW (Hanpumep M3 BOAbI, MblIn
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N opyrux cybctaHuwnii) nog BO34eCTBMEM, LYXOBHOM CUMbl Ha 6e3)KKn3-
HEHHYIO MaTeputo. VIMEHHO Tak NPOUCXOXAEHME XXN3HU TPaKTYIOT rnpak-
TUYeCKM BCe penurnn. TonbKo B 3N0OXy PeHeccaHca HauMHaeT BO3POX-
JaTbCA MaTepuanMCcTUYeCKoe NOHUMaHMWe MuUpa, B TOM YuUC/le U camo3a-
poxaeHus opraHusmoB ([ekapT).

OgHako npu 6o0nee rNy6oKOM MO3HAHWUMW XMUBbIX OPraHU3MOB
BO3MOXXHOCTb BHE3anHOro Mx camo3apoXKeHWsA CTaHOBMTCA Bce 6onee
rMNOTETUYHONM, YTO OKOHYaTeNbHO ObIN0 AOKA3aHO B CepefjuHe Mpo-
Loro Beka Knaccuyecknmu pabotamm Jlym Mactepa. LLUnpoko msBec-
TEH B Halle BpPems Npouecc nacTepusaunn, 3aKovaroLwmica B yHUYTO-
XXEHUN MUKPOOPraHW3MoB ANNTENIbHbIM HarpesaHuem (npu Temnepa-
Type, He npesBbiwatoweidi 100°C), nocne Yero MX CamMoBO3pPOXAEHWE B
fJaHHOol cpefe HEeBO3MOXHO (NpW AOCTATOYHOW M30MALMN Cpefbl),

MpvHumn Pegn (3aHOBO chopmynmMpoBaHHbIn B.V. BepHaackum B
1924 ropgy) rnacuT: XXMBOe MPOUCXOLUT TOMbKO OT >XXUBOI0, Mexay XWu-
BbIM 1 HEXWBbIM BELLECTBOM He CYLLEeCTBYeT NepexoaHol rpaHuubl. Mo
KpaiiHei mepe, B HalWM HW (a TOYHee, MNpu chopmMmpoBaHHON 6ruocde-
pe) 3apoXAeHue XMU3HW U3 HEeXMBOr0 HEBO3MOXHO XOTS 6bl MO TOW
NpUYnHe, 4YTO CyLllecTBYHOLWMe DOPMbl XU3HU YHUUTOXWAN 6bl ee B
CUNY NPUYUH, 0 KOTOPbIX Mbl YXXe nucanu Bbiwe (CM. nogpasgen 1.8).

B T0 e BpeMa npuHUUn Pegn He oTpULL@ET BO3MOXHOCTU BO3HUKHO-
BeHUA (abvoreHesa) opraHMYeCKUX COeAUHEHWU N3 HeopraHUYecKuXx.
Takue npoueccbl LIMPOKO W3BECTHblI U MCMO/Mb3YIOTCA B XMMWUYECKOWA
TexHonornn. OfHaKO BO3HWKHOBEHWE TaKuUM MyTeM OPraHU4yecKmx co-
eAVUHEHWIA ellle He 03HAYaeT, YTO OHU MMEKT KaKue-TO MPU3HaKKN XKn3-
HW. CKopee Hao60poT, MHOr4a OHW BeCbMa TOKCUYHbIE MO OTHOLUEHWUIO
K XXM3HU, 0 Yem OyAeT CKa3aHo B APYrmx pasfenax KHUTW.

MpuHumn Pean cTaBUT Moj COMHEHMEe U MOJSIHYI0O aBTOTPOGHOCTb
Yesi0BEYeCTBa BBUAY TOr0, YTO XKMBOE BeLLECTBO 06/1a4aeT KUPaTbHOM Uu-
CTOTOM, T.e. CBONCTBOM HECOBMECTMMOCTM CO CBOMM 3ePKa/lbHbIM 0Tpa-
XeHneM. Tak Kak MHOrume retepoTpodbl 418 HOPMasIbHOrO CyLLeCTBOBa-
HUA TpebyloT KMpasbHO YMCTOM MUKW, TO MUX BPSAL NN YCTPOUT nuuia
CUHTETMYECKAs, KOTopas 06najaeT 3epKasbHOW CUMMeTPUER («1eBbix» U
«MpaBbIX» MOJIEKYN 06pa3yeTca O4UHAKOBOE KOJINYeCTBO).

Benkun >XvBbIX OPraHM3MoB MOCTPOEHbI TOMIbKO W3 «/eBbIX» (MU
NleBOBpaLLaloLWmX, NOASAPU3YIOLLMX CBET B/IEBO) aMUHOKUCAOT. HyKkneu-
HOBbI€ KWUC/0Tbl, HA060POT, COCTOAT NUCKMHOUUTENBHO U3 «NpaBbIxX» (MK
npasoBpaLlaroLLmnX, MONSPUSYIOLLMX CBeT BMPaBO) Caxapos.

CyLuecTBOBaHME «/1eBbIX» U «NpaBbix» GOPM B HAyKe Nosy4nsio Has3sa-
HMe ONTUNYECKON n3omepumn. Tak Kak faHHOoe SiB/leHNe NMeeT, HECOMHEHHO,
Ba)XHOE 3HaueHWe AN MO3HAHMA CYLWLHOCTM W YCMOBUI NMPOUCXOX[e-
HUSA XXMU3HW, PaccMOTPUM ero rnogpobHee.

BrnepBble faHHOe siBfeHUe 6bl/10 OTMEYEHO Ha MPUMEPEe MOJIOYHOM
KUCNOTbl.
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MonoyHaa KucnoTta (a — OKCUMPONUOHOBas) 06LLeit opmysbl

H H A OH
HC- Cc- Cc~
H OH 0

6blna oTKpbITa B 1780 rogy HemMeUKUM XUMUKOM U hapmauesTom Llle-
esfie B MPOKMCLLEM MOJIOKe, OTKY/a OHa 1 Nnosyyunna cBoe Has3BaHue. MNo3sxe
6b110 06HapPYXXeHO, YTO 3Ta KMCoTa 06pasyeTcs Npu 3aKUcaHUn u apy-
rMx NPOAyKTOB (OHa COAEPXWUTCHA B KWUC/OM KamycTe, COMEHbIX Orypuax,
obpasyeTcs Npu co3peBaHUU cbipa N T.4.). 3aKucaHune 3TUX NPOAYKTOB
06YyC/I0B/IEHO XKN3HEAEATE/IbHOCTLIO MOJIOYHOKMUC/IbIX GakTepwuid, nona-
[JaloLuimx U3 Bo3gyxa.

Mo3gHee, B 1804 r., wBeACKMiA XuMKUK Bepuennyc o6Hapyxuna, 4To
BeLLEeCTBO, NOAO6HOE MOJIOYHOWN KUC/OTE, COAEPXKMTCA TAKXKE B MblLLeY-
HOM TKaHW. B 1832 r. HemMeuKuii XuMnkK JIMbunx Bblgenun aTy KNCAOTY 13
MbILLL, M UccnefoBasl, Ha3BaB €6 MACOMOJIOYHOW KucnoToih. OH Hawen,
4YTO MO COCTaBy M PSALY CBOWCTB 3Ta KMUC/A0Ta TOXAECTBEHHA MOJIOYHOWA
KMCNoTe 6POXeHUS.

MorsiouHas KuUcnoTa B MbIWLAX ABAAETCA NPOLYKTOM pacluenieHns
3anacHoro nonucaxapufa Mol (KMBOTHOIO Kpaxmania Wan rankore-
Ha). Bo Bpemsi paboTbl cogepykaHe MOIOYHOM KMUCI0Tbl B MblLULAX pes-
KO BO3pacTaeT, BO BpPeMs OTAbIXa YacTb e OnAThb NpeBpaLlaeTca B rnNKo-
reH, a gpyras 4yactb okucnaetrca go C02u H2.

Mo3xe 6bI710 YCTAHOBNEHO, YTO HE TOJIbKO COCTaB, HO U CTPOEHUE
MOJIOYHO KUCNOTbl BPOXEHNSA U MSACOMOJIOYHOM KUCIOTbl COBEPLUEH-
HO oauHakoBbl. OgHaKO HEKOTOPOE OT/IMYME B MX CBOMCTBAxX BCE XXKe
€CTb: MOJIOYHas Kucnota 6poXKeHus He 06/1afaeT ONTMYECKOM aKTUBHO-
CTblO, TOrJa Kak MACOMOJI0YHAaA KUCNOoTa BpaLLlaeT rnaocKoCTb NoNApPKU30-
BaHHOro cBeTa BMpaBso.

Ewe no3sxe 6b1/10 yCTaHOB/IEHO, YTO NpY COPaXUBaHUKN caxapoB Npu
nomown ocoboro Bo3byguTena 6poxeHus (Bacillus acidi laevolactini)
obpasyeTcA MOJIOYHAsA KUCA0Ta, obnafarolias crocobHOCTLIO BpalaTb
NJI0CKOCTb MOSIAPU30BAHHOIO CBETA B/IEBO, MPUYEM Ha TOT XKe Yros, Ha
KOTOpbIii MACOMOJIOMHasA KWUC/A0Ta BpallaeT Brpaso.

dpaHLy3CKNin yyeHbIl MacTep, n3yvyas BUHHOKAMEHHble KUC/OThbI, B
1860 r. BbICKa3as1 MbIC/lb O TOM, YTO CYLLLIECTBOBaHMWE «JIEBbIX» U «MPaBbIX»
(hopm MOSIEKYN CBA3aHO C Ha/IM4MEM acCMMETPUYHOW TPyNMnUpPOBKA B
MONEKYNE, T.e. C HA/IMUYMEM Pa3HbIX aTOMOB WIW Fpynn aToMOB, KOTOPbIe
CBSI3aHbl B MPOCTPAHCTBE pas3/IMYHbIM 006pasom.

Wpeto MacTepa pasBuan He3aBUCMMO ApYr OT Apyra ronnaHAckuia
yuyeHblii BaHT-INothd n bpaHuys Jlebenb, kKoTopble B 1874 1. ony6amMKo-
Ba/IM TEOPMIO, B COOTBETCTBMU C KOTOPOI ONTUYECKM aKTUBHblE U30Me-
pbl COAEPXaT aTOM Yrnepofa, CBA3aHHbIN C YeTbIPbMS Pa3/IMYHbIMW aTo-
MamMu Uan rpynrnaMmm aTomoB, KOTOPble B ABYX M30Mepax pacrosioxeHbl
B MPOCTpPaHCTBE pas/iMyHbIM 06pa3oM. Takoi atoM yriepoga Mnosy4us
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Ha3BaHMe acCUMeTPUYECKOro aTOoMa, KOTOPbI MPUHATO 0603HaYaTb 3Be3-
[IOYKOIA.

B coOTBETCTBMM C 3TOW Teopwuer (HOpMysibl ONTUYECKUX WN30MEPOB
MOJSIOYHOM KMCAOTbl MOTYT 6ObITb 3anucaHbl CAyAYHOLWNUM 06pa3oM:

@) OH
C
H- .C*- OH HO- C*- H

H- C - H H- C -H
H H

Kak Bugum, neBas opmMmyna SABNSETCA 3epKasibHbIM 0TOOpaXkeHVEM
npaBoi (B 3epKasie /IEBY0 PYKy Mbl BUAWM Takoi, Kak 6yaTo 6bl OHa
npeeBpaTuiacb B MpaBylo).

JleBo- 1 npasoBpallatrome opmbl 0603HavawT bykBamu L un D
(oT nat. Laevus -nesblil, Dextrum -npa.blii). Hanprumep, Msaco-Mono4Has
Kkucnota 6ypet obo3HadaTbCcA Kak L (+) — mono4dHas kucnota. 3Hak
«+» 37eCb 03HA4aeT, YTO XOTHA 3Ta KUCNOTa OTHOCUTCA K L — pagy Be-
WecTB, HO 06najaeT NpaBbiM BPaLLeHUEM.

Ecnn BeLLecTBO COCTOUT M3 pPasHbIX KOMNYECTB ONTUYECKMUX  U30-
MepOoB, OHO TepseT ONTUYECKYH0 aKTUBHOCTb. Takue BeLecTBa Nonyyunun
HasBaHMWe pauemaToB. Tpu cnocoba pasjeneHMs pauemaToB BrepBble
onucan J1. Mactep. ®un3nyecKnini cnocob pasgeneHns 3aka4vaeTcs B
MOSTYHEHUN «JIEBbIX» U «MPaBblX» KPUCTa/I/IOB, KOTOPbIe MO3XKE MOXHO
oTAeNnTb Apyr oT gpyra. buonornyeckunii cnocob ocHoBaH Ha Cnocob6-
HOCTM HEKOTOPbIX MWKPOOPraHW3MOB MOTPebnATb OAWH ONTUYECKWUA
aHTMNOA, HakanavMBas B NUTaTeNbHOM cpeje Apyroid. HakoHew, pauema-
Tbl MOXHO pasfennTb MOCPEACTBOM XUMWUYECKMX peakLuuil ¢ KaKuM-
60 ONTUYECKN aKTUBHbIM BELLECTBOM.

B npupoge, BepOATHO, OCYLLECTBAAOTCA BTOPOI M TPeTuidi cnocobbl.
B0o3MOXHO, y>e ApeBHMe 6aKTepum CnocobCTBOBaM TOMY, UTO C/IOX-
Hble OpraHmyeckue MOJeKy/nbl NpuobpeTanm CBOMCTBA «NPaBbIX» WM
«neBbIx». He ucknw4veHa v ponb epmeHTOB, KOTOpble, camu 6yay4u
ONTUYECKN aKTMBHbIMU BeLLecTBamu, AeNCTBYHOT CTepeocneunduyHo, T.e
Ha XMMWYECKME CBA3N KaKoii-nnbo ofHON KOHpurypaumm. HakoHeu,
N3BECTHO, 4YTO BOOOLLe 6MONOrMYecKoli akKTUBHOCTbLIO 06najaeT NULlb
OfVH ONTWYeCKNin aHTMNoOA (gpyroli et0 He obnagaeT wnm obnagaeT B
MEHbLUEn mepe, unu o6nagaeT NHbIM XapaKTepoM AencTBuSA).

B nuTepaType CyLLeCTBYIOT 1 Apyrvue MHeHus. Hanpumep, H.®. Peii-
mMepc (1990) cumTaeT, 4TO Ha NPeabMoNOrMYeckKol cTagum pasnnTus
aKocepbl 3emMaM MOF/IM BO3HUKHYTb (UIYKTyaumm, npuBealiune K op-
MUPOBAHMWIO MECTHbIX CKOMMEHU «EBbIX» U «MNpaBbIx» hopM. B utore
BO3HMK/1a Y3KO/I0OKa/IbHaa KupasibHas 4YMCcToTa, KoTopas nepesena payk-
TyauuoHHbIe CUCTEMU W3 HeyCTOWYMBOro COCTOSHWUA B YCTOWYUBOE.
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OnnTenbHOCTb Mepuoga Nepexofia OT «xaoca» (pauLemMaTHOro cocTos-
HUA) 4Yepe3 PAYKTyauumnm K KMpanbHOM 4YMCTOTe 3TUM aBTOPOM OLeHU-
BaeTca oT 106 go 5-107 mnH. neT. Takmum o6pasom, no H.®d. Peiimepcy,
3apOXKAeHNe XU3HM Ha 3emsie MOr10 NPOU30ATM OTHOCUTENIbHO MIHO-
BEHHO, 32 0TPE30K BPeMeHU, B 5 TbIiCAY pa3 MeHbLUWI, YeM BO3pacT nia-
HeTbl, rae-Tto 3,75 MApg4. NeT Hasaf, a MOXeT U paHbLUe.

Kak 1 3aKOH (hM3NKO-XMMWYECKOTro efMHCTBA >XWUBOr0 BeLLecTBa,
K/pasibHas YMcToTa 06ycnaBvMBaeT efMHCTBO XXMBOr0 BULLECTBA He3aBU-
CMMO OT TOro, Kakoro OHO MPOMCXOXAEHUA — KOCMWUYECKOro WUInN Yun-
CTO 3eMHOro.

A.N. OnapuH (1957, 1968, 1979) ykasbiBaeT, YTO B OCHOBe MaTe-
puanbHOro npouecca, MPUBEALIEro K 3apOXAEHWUIO XW3HW, nexana
NporpeccMBHas 3BOJIOLUA BCE YCNOXKHAKLWMNXCA YrepoancTbiX coeam-
HEHWUI M (hOPMUPOBABLUMXCA U3 HUX MHOFOMOJIEKYNISAPHbLIX OpraHmyec-
Knx cuctem. [obuonornyeckuii aBOMIOLMOHHbBIA NyTb OH nofpasfenser
Ha [Ba aTana: XMMWUYecKnin n npegbuonornyecknii. B otnnume ot H.P.
Pelimepca, A.. OnapuH cuMTaeT, YTO BbICOKasA 4YMCTOTA ONTUYECKONA
acMMMeTPUN COBPEMEHHOM MpoToniasmbl, CKOpee BCEro, BO3HUKNA yXe
TONbKO Ha 6MO/IOrMYecKOM 3Tane 3BOJOLUN.

BecbMa MHTEPECHO OTMETUTb, YTO ONTUYECKON aKTUBHOCTbIO, KpO-
Me >KMBbIX OPraHvM3mMoB, 00/1a4aloT elle HeKOoTopble pakuum HedTei.
3T0 MX cBOICTBO ewe B 1885 r. oTKpbin Bro. BonbWNHCTBO HedTei
MMeeT MpaBoe BpalleHUe N TOIbKO M3 HEKOTOPbIX Hapsagy C npaBoBpa-
Wwawwmmm GpakuMaMmn BbifeneHbl fieBoBpalLaioLime (Hanpumep, He-
TV NHZoHe3nn — HABbl, BOpHeo 1 gp. 0CTPOBOB). 3TO ABMAETCA OHUM
N3 A0Ka3aTe/bCTB OPraHnYecKoro NpoMCxXoXaeHus HedTeid. YcTaHoBe-
HO TaKXe, YTO C BO3PACTOM ONTMYeCKas aKTMBHOCTb HepTel nNagaeT. 31O
MOXHO 06BACHUTbL CTPEM/IEHNEM ONTUYECKN aKTUBHOW CUCTEMbI K Tep-
MOMHaMUYeCKOMY paBHOBECUIO. BONbLUIMHCTBO MccnefoBatesieli CKJo-
HSAeTCA K TOMY, 4YTO ONTUYECKas aKTUBHOCTb He()Teil cBA3aHa C Hannuu-
€M B HeW xonectepuHa (BTOPUYHbIA NOMNUMKANYECKWIA CANPT) MU NpPo-
OYKTOB €ro pas/ioXeHWs, KOTOpble WUMESNCb B He(dTeMaTEPUHCKOM
BelwlectBe (BypabiHb, 3akc, 1975).

OfHaKo B pacCcyXAeHUAX MOXHO UCXOAMTb TakXe M3 06paTHoro,
€CNN JoNYCTUTh, KaK 3TO eNatoT MHOTMe cepbe3Hble nccnegosatenu (B.B.
Moptupees, H.A. KyapsBueB v ap.), 4To HepTb — rnybuHHOro, Marma-
TUYECKOro npoucxoxgeHus. Kcrtatu, Takyld BO3MOXHOCTb JOMYyCKan u
O.1. MeHgeneeB. Torga nonyyaeTcs, 4YTO ONTUYECKU aKTUBHbIE C/TOXHO
MOCTPOEHHbIE OpraHW4YecKue coeguHeHUs MOrnu 6bITb NMO3aMMCcTBOBa-
Hbl N3 fpeBHUX He(hTell (B HacTosLLee BpeMa Hanbosee ApeBHME HedTU
OTHOCATCA K 0CaflouYHbIM MOpojam KemMOpuMNCKOro Bo3pacTta, HO HeT oc-
HOBaHW cunTaTb, YTO OHW HE CyLLeCTBOBaM U B NpoTepo3oe). To, UTo
OCHOBHas Macca He()TAHbIX 3anexeli NpuypoyeHa K 3HaUYUTENbHbIM [1y-
6uHam (2 - 3 KM U1 rnybxe) — He sIBNSieTCA NPENSATCTBMEM [/ BbICKa-
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3bIBaeMOM rmnoTesbl, TakK KakK 1 CerofHsA BO MHOMMX palioHax mMupa, u3-
BECTHbI BbIXOfbl HEPTWN HA 3eMHYIO MOBEPXHOCTb, B TOM YMUC/lIe N HA AHO
Npu6peXHbIX YacTeid MOpPen, No pasnomam M TpewmnHaM. PaHbliue B Me-
CTax TaKMX BbIXOLOB MPOBOAUAN GypeHWe U OTKPbIBaIM HePTAHbIe 3a-
NeXn Ha rnybuHe. Bo3MOXXHOCTb 3aMMCTBOBAHUA ONTUYECKU aKTUBHbIX
KOMMOHEHTOB M3 HepTell CyLLeCTBEHHO ynpoLiaeT MexaHW3M mnosyde-
HUA KMPaSbHO YMCTbIX BELLECTB, KOTOPbIE Mbl Hab/104aeM B XXMBbIX Opra-
HU3Max.

K ToMy >e npeactaBuTb cebe, UTO MPUMWUTUBHbIE MPOTOOUOHTHI
B3A/M Yy Npupoabl (M3 HedTeil) roTOBOE, a He TPyAUAUCH B MOTe Nunua
Haj co3fjaHueM BeLlecTa 4pes3BblYaiiHOW CMOXHOCTM (MONyYeHWe MHO-
rMX M3 KOTOPbIX AaXe ceivac 4esl0BEKY C ero MOLLHOW TEXHUKOW He noj
CUAY), 3HAUYMTENIbHO MPOLLE, YeM MOHATb, KakK W3 >XMBbIX OPraHn3MoB
obpasoBanacb He)Tb, KOTOpas MOYEMY-TO OKas3anacb 3aKymnoOpeHHOW B
ropHbIX nopogax nopoi Ha rayéuHax 5-6 Km.

CBOK runoTesy aBTOpPbl Ha3BanW HeTEOPraHWYeCKOn rnnoTe3ow
MPOUCXO>XKAEHNSA XKU3HW U CUMTAKOT, YTO OHA BMOJIHE JIOTMYHO U JOCTa-
TOYHO MPOCTO O6BACHAET O4HO M3 TPYLHOOOBACHMMbIX CBOWCTB XXWBO-
ro BellecTBa — ero KupasbHyt 4acToTy. Mbl He o6MaHbIBaeM cebs Ha-
Jexgamu, 4To rmnoTesa cpasy >e 6yAeT NPUHATA C BOCTOPIOM — CAMLL-
KOM y)XX OHa HeobblyHa. HO pa3Be He yauBuUTeNeH W TOT (haKT, 4TO
onTUYecKas akTMBHOCTb HepTel 6blia OTKpbITa 60nee yem 110 net Ha-
3af,, HO 40 CUX MOP TaK W He YCTaHOBJ/IEHO, KakKue WHAMBUAyaslbHble
KOMMOHEHTbl OTBETCTBEHHbI 3@ CBOWMCTBO, MPUCYLLEe TONbKO XXWBOMY
BellecTBy? Beflb B JaHHOM Cnyyae HeXWBOe BeLLECTBO (HedTb) uMmeeT
OfHO W3 Ba)KHElLLMX CBOICTB XXMBOIO BeLLECTBa, a 3TOro, No uaee, He
[LO/HKHO ObITh!

TeM He MeHee, B lafibHelLleM MpY U3M0XKeHNW MaTepuana mMbl 6yaem
npugep>xmeatbecs 60nee UAnM MeHee 0OLLENPUHATBLIX NpeAcTaBfeHnii o0
MPOUCXOXAEHUN XKU3HU.

ABTOpbI pa3fensT HaTypdunocodckne Bo3speHns A.U. OnapuHa,
KOTOpbIe OH W3/0XWU/A B CBOE KHUre «MaTepusi — XU3Hb — WHTEN-
nekT». HasBaHne KHUrM — cBoeobpasHas opmyna. M3 aToil dhopmynbl
CnefyeT, 4YTO XM3Hb BCeLeno maTepvasnbHa Mo cBoeil npupoge. He oHa
MOPOXAAETCA UHTE//IEKTOM, @ Ha060pPOT, CaM MHTENNEKT BO3HUKaeT KakK
pesynbTaT NMPOrpecCMBHOr0 PasBUTUA MaTepuUn.

Kak y>xe oTMeyasiocb Bbille, Haya/lbHbIM J06MO/IOrMYECKMM 3Tanom
3apOXKAEHUA XU3HU SABNSAETCA XMMMWYECKUI aTan.

McxogHbIMY BelecTBaMu AN NosydeHUa 60siee CMOXHbIX coefnHe-
HVe MepBOHaYanbHO ObIIN MPOCTLIE YI1eBOLOPOALI, aMMUaK 1 Boga (3 v
BEeLLECTBA B TOM W/IV MHOM KOJIMYECTBE U3BECTHbI W Ha APYrUX MaHeTax
CONHeYHO cucTembl).

Ha nepBbix nopax vMmenn mMecTo peakuuu YrieBoA0pPOAOB C BOLOW,
4YTO MpuBeNo K 06pasoBaHMI0 TaKMX OPraHMYecKMX COeAUHEHWUI, Kak
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CNUPThI, anbAernibl, KETOHbl U KUCIOTbl. DTN OpraHnyeckne BelLleCcTBa
MOI/IM ObITb OTHOCUTE/IbHO JIErKO MOJyYeHbl B MPUCYTCTBUM MPUPOA-
HbIX KaTanmM3aTopoB. Pearvpys ¢ aMmmuakom, OHW obpasoBanv COn aM-
MOHMS, aMuibl N aMUHbI. B3anmopgencTeme aTUX CoeHEHNIT B COOTBET-
CTBYHOLNX PUNKO-XUMUYECKUX U TEPMOSMHAMUYECKNX YCIOBUAX MOT-
JI0 MPUBECTU K 06pa3oBaHUI0 aMUHOKUCIIOT.

C. Munnep (Miller, 1953) npoBofgun ONbITbl C TUXUMU 3/IEKTPU-
YeCKUMM paspsfaMu B cpefie, COCTOSILLLE M3 CMeCUM MeTaHa, BOAOPOAa,
aMMunaka 1 BOLAHbIX MapoB. B,utore um 6b1am NoAyyeHbl TaKne aMnHO-
KUCMOTbl Kak & — 1 (3 — anaHuH.

C. Akabopu (Akabori, 1956) 060CHOBas/1 BO3MOXXHOCTb 06pa3oBaHy
TakXke MepBUYHbIX MNPOTeMHOB. OH CUYMTAEeT, YTO CHayana U3 LMaHOoBOW
KUCNOTbI, aMMuaka 1 opmanbiernja obpasosancad ammHoHUTpUA HN
— CH2 — CN, KoTopblii NyTem MoMMepu3aLun Ha NOBEPXHOCTU Tn-
HUCTbIX YacTuL, NPeBpaTUCa B NOJUTINLMH:

n(HN - CH2- CN) (—NH —CH, —C —NH) +
+ NHD -> (—NH — CH2- CO -)n+ nNH3 "

B nmonurnuumHe aktueeH pagnkan CH2 BcnefgcTBue 4ero obpasyroTcs
pasnnyHble GO0KOBblE LEMU MNyTeM KOHAeHcauuu C anbfervgamu
pasnMyHoro Tuna:

- NH- CH,- CO- + CHO -»—NH —CH —CO —
I I
R CHOH

|
R

Mpun paspacTaHnn MOJSIEKY NePBUYHbIE MPOTENHLI NPUOGPenn xapak-
Tep KONMougoB n obpazoBanm cBOeO6pasHblii NpaopraHM3amM — Koalep-
BaTYy UNW KoalepBaTHYH Kansio.

[Ons NoHMMaHWA fanbHelwen 3BONOLUM MPOOMOHTOB (MM 306m-
OHTOB MO TepMuHonormm E. Bpofa) BaXHO YACHUTb, YTO C MO3ULWUIA
COBPEMEHHOWN [apBMHOBCKOW TeOpuUM He MOryT 3BOJIOLMOHMPOBATb
TONbKO OTAeNbHbIE OpraHbl Kakoro-nm6o opraHusma. Noatomy 6eccmbic-
NIEHHO FOBOPUTbL U 0 TOM, YTO CHayasa BO3HUKAW OTAe/bHbIE OpraHbl, a
NOTOM OCYLLECTBUNACL UX CO0pKa. OHW MOrNM BO3HUKHYTb U MpoOrpec-
CMBHO pa3BMBaTbLCA TO/IbKO B LLE/IOCTHOM OpraHusme.

B cBeTe cKa3aHHOr0 TEPSAET CMbIC/ BbISCHATb, YTO BO3HUKJ/I0 paHblLue
— 6eNKM UMM HyKNenHoBble KucnoTbl? Kak cuntaet A.. OnapuH, nep-
BOHAYa/IbHO Ha MOJIEKY/IAPHOM YPOBHE MOr/M BO3HUKATb NnLWb 6enKo-
BO M HYKJ/IEMHOMOAOOHbIE MOMMMEpPbLI, JINLLIEHHblE KakKoih-nn6o 6mono-
rMYeckol «uenecoobpasHoOCTU» CBOEr0 BHYTPUMOJEKYASPHOrO CTpoe-
HUA; TONILKO MPU COYeTaHMU 3TUX MOSIMMEPOB B MHOMOMOMEKY/SAPHbIE
ha30060co6/1eHHbIe CUCTEMbI OHW, B3aMMOAENCTBYS Mexay coboii, B3a-
MMOCOrNacoBbIBa/IM CBOE BHYTPUMOJEKYSAPHOE CTPOeHWe n 6rnonoru-

96



yeckue (DYHKLUWN B pe3ysibTarte eCTECTBEHHOI0 0T60pa, HO He OTAeNbHbIX
MOJIEKY/T, @ LIe/IOCTHbIX OTKPbITbIX CUCTeM (MPOB6UOHTOB). Takue cucTe-
Mbl yfaeTcs MonyynuTb U B NabopaTOPHbIX YCNOBUAX.

A.V. OnapuH B CBOMX OMbITax UCMOMb30BaJ/1 KoalepBaTHbIe Karn
ByHreHb6epr-ge-ioHra, nony4daemble Npy NPOCTOM CMELUMBaHWUK pas-
NNYHbBIX NoAMmMepoB. Mpu 3TOM CMeELLIMBaAHUU MPOUCXOAUT Hecneundm-
Yyeckas caMocbopKa MoSIMMEPHbIX MOJIEKY/T B MHOTOMOJIEKY/IAPHLIE (a-
30B0060Cc06/1eHHbIe 06pa3oBaHus, OTAENEHHbIe OT OKpYXatLleli cpefbl
pe3Ko rpaHuue pasgena, HO CNOCO6HbIE MOroWAaTh BELLECTBA U aHep-
rMI0 BHELLHEro pacTBopa Mo TUMY OTKPbITbIX CUCTEM. B onbiTax MHOruve
M3 3TUX BELLECTB MpeTeprneBalT MOAMMEPU3aLmio, a BO3HUKLUME NpU
3TOM MOJINMEPLI BXOAAT B COCTaB CaMMX Karefb. 3a UX CYeT Karnau pacTyT,
a Takxe apobaTtcsa Ha godepHue obpasoBaHusa (puc. 2.18). OueHb cyLle-
CTBEHHO TO, YTO CKOPOCTb 3TWUX MPOLECCOB B OCHOBHOM 3aBUCUT OT
coCTaBa M BHYTPEHHEr0 CTPOEHUA KaXKAoh WHAMBMAYyanbHOW kanau. B
pesynbTaTe 3TOr0 pasHble Kannau, HaxofdlluMecsa B O4HOM W TOM XKe pa-
CTBOpE, PacTyT C pa3NMyHoOli CKopocTbio (puc. 2.19), a nHorga gaxe pa-
CTBOPSAIOTCA U MUCYE3aIOT.

A.. OnapuH cunTaeT, 4TO TaKMM 06pa3oM 3KCNEPMMEHTa/IbHO MpPo-
LEMOHCTPUPOBaHbI 3a4aTKy eCTECTBEHHOro 0T60pa — 3aKOHOMEPHOCTH,

Puc. 2.18. Beepxy: pocT koaLepBaTHOI Kan/in B pe3y/ibTare (hepMeHTaTUBHOIO
CVHTe3a B Hell NoNWMaAeHUOBO KMCNOThI (cneBa - 15 MuH, cnpasa -2 4
nocre Havana CMHTe3a) BHU3y: nocnefosatenbHble CTaaun ApobeHns Kanm
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Puc. 2.19. AnddepeHumalmg KoalepsaTHbIX Karnesb

Mo CKOPOCTH pocTa

KOTOpas fnersia B 0OCHOBY Bceli
nocneAyroLen asonounmn
TaKoro pofa CMCTeM Ha nyTu
K BO3HWKHOBEHUIO XXW3HU.

Takum obpasoMm, yxe B
KoalepBaTHbIX Kanasx Mbl
HabnwgaeM, No KpahHel
Mepe, HECKObKO MPOoLLecCcoB,
KOTOpbIe B Lie/IOM XapakTep-
Hbl A 6ronornyeckori aBo-
NOUUN, X0TA M OTHOCATCA
elle K npeabuonornyecko-
My aTany. 3TO camMoperynau-
poBaHue, aBToKaTaan3 (0gUH
M3 MNPOAYKTOB C/y4ailHO
BCTYNUBLUMX B peakLuio Be-
LLIECTB OKas3blBaeTCA KaTaiu-
3aTOPOM), CamMOYyC/I0XHeHMe
(pocT) n peneHne (pa3mHoO-
XeHune). lMepeyuncneHHble
npoLeccbl NpUBENN K TOMY,
YTO NPOTOBMOHTBLI Npuobpe-
I cnocobHOCTb NpeBpaLlaTb
B yCTOlUMBbIE (FrOMeocTaTu-
YyecKue) COCTOSAHMSA, KOTO-
pbie ¢ (PM3NYECKOI TOYKM
3peHUs HeycTol4MBLI (a 3TO
YK€ 04HO M3 BaXKHEMLNX
CBOWMCTB >XMBbIX OpraHus-
MOB).

BnepBble BO3MOXHOCTU
camopasBuTUA CTPYKTYp Heo-
rpaHNyeHHO pacLIMpUInCL C
NnosiBNieHNeM LenoyeK yrie-
BO4OPOLOB. VIMEHHO yrneso-
JOpoabl NO3BOAMAM Mepe-
WarHyTb TOT KPUTUYECKNii
npegen cnoxdHoctu B 1000
NHDOPMALMOHHbBIX eANHUL,
KOTOpbIi NO3BONSET, COrnac-
HO Teopeme k. HeimaHa,

cuctemam JOMOMHUTENBLHOIO TuMa pa3BUBaTbCA C YC/IOXKHEHMEM CBOEW
CTPYKTYPbI 63 «MOMOLLM» CO CTOPOHbI OKPYXKatoLen nx cpegbl, (HelimaH,
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B cBonx onbiTax A.W. OnapuH Habnwogan geneHve (apobneHne) Ko
alepBaTHbIX Kanesab. O4HAKO NPoCcToe fesleHNe He NPUBOANT K U3MeHe-
HUIO HM CTPYKTYPbIl, HX cocTaBa BellecTBa. UTo0bl y HEro nosiBUIOCH eLle
OZHO CBOWCTBO, y>Xe HeM3BecTHOe B abMOTUYECKOI Npupoge, — crnocob-
HOCTb K MyTauusM, Heob6XoAMMO AafibHelillee YCMOXHEHME BeLLecTBa.
Uem 60/1ee CNOXHO MOCTPOEHO BELLECTBO, TeM 60/bLUe BEPOATHOCTb, UTO
npu ero «c6opKe» M3 3EMEHTAPHbIX «KUPMUYMKOB» Tfe-TO MPOU30ii-
[eT cbolika, cnyvainHas owmnbka, T.e. MyTauus.

B aBTOKATa/IMTMYECKOI cucTeMe «BeIOK — HYK/IeMHOBas KUCI0Ta»
KaTa/m3aTopoM 06bIYHO BbICTynaeT 6en0K, a HyKIemHoBas KucCaoTa B
X0fe PasMHOXeHMS 06bI4YHO KOHTPOAMPYeT cOOpKy He ToNbKO c06-
CTBEHHbIX «KOMW», HO N TOYHbIX BOMHNUKOB «CBOero» 6enka. Hannune
cnyyanHon ownbkn npm c6opke npuBefeT K 06pasoBaHWi0 BYX BeT-
Beli — TOYHbIX KONWUA U MyTaHTOB. MOXET NOABUTLCA M TaKO MyTaHT,
KOTOpbIn OypeT o06nafjaTb MOBbLILEHHOW CKOPOCTbI pPasMHOXeHus. B
X04e KOHKYPEHLMW OH BbITECHUT TOYHbIe KONMUK. Takum o6pas3om, BO3-
HUKaeT NMPOLECC YC/IOXKHEHUSA CTPYKTYP, COMPOBOXAALLMNIACA KOHKYPEeH-
LUMen «npefKoB» C «MNOTOMKaMM».

Ha faHHOM 3aTane BO3HMKaKOT CBOeO6pasHble «HOXHULbI». C 0AHOM
CTOPOHbI, Cpean «MOTOMKOB» AO/MKHA ObITb ONpeAesieHHas A0S TOUHbIX
KOMWUIA, Ha4ye OHM UCYE3HYT caMu Mo cebe, gaxe 663 BCAKOW KOHKYPEH-
uumn. C apyroi CTOpOHbI, NOsIB/EHME BCe 60/bLUEr0 U 60/bLUEr0 Konunye-
CTBa MyTaHTOB MOBbILLAET BEPOATHOCTb 61aronpUATHBIX OTK/IOHEHWURA 1,
cfefoBaTeNlbHO, yCnex B KOHKYPeHTHOW 6opbbe. Peanusauunsa aTux ABYX
CTOPOH npouecca NpMBOANT K 6ECKOHEYHOW LienoyKe HecTaluoHap-
HbIX COCTOAHWUIA M 6ECKOHEYHOMY YCNOXHEHWE W YANIMHEHUIO HYKJ/Ie0-
TUAHBIX Lenei.

OfgHako nNpu 3TOM UM BCe TPYAHee NPoOn3BOAUTL HEO6X04MMOe Ync-
N0 «NpaBufbHbIX» KONWi. 03ToMy HacTynaeT cnegytowmnii atan (CTy-
NneHb) 3BOMKOUUM — 0ObefMHEHME MOMEKYN B Uepapxmyeckme CTPYK-
Typbl. Mo M. 3ireny (1973), Becbma BepoATHOM hopmoii Takon Koone-
paunmn ABAAKOTCA TMNEPLUK/bl 6e/1KOBO-HYKNENHOBbIX MofeKyn. Wx
0COOEHHOCTbLIO SAB/ISIETCA TO, YTO KaXAasd Lernoyka HyKIeoTUioB KOAW-
pyeT «CBOIO» MONUMENTUAHYIO LieMb, @ Ta, B CBOKO 0Yepelb, KaTaim3npyeT
CUHTE3 JPYroil 6eNIKOBO-HYK/IEMHOBON MOJIEKYNbl. depMeHTaTMBHasA
CBA3b MeX[y MOoJleKynaMun 3ambiKaeTcs B UMkn  (puc. 2.20). CsA3b C
cocefHeil MOMeKynol MOXeT ObITb He TO/IbKO KaTa/MTUUECKON — 6efokK
MOXET obecneumsBaTb MOAMMePU3aLUIO, perynnposaHme obmeHa v apy-
rne npoueccobl. [loctaTouHO, YTO6bI 0fHA M3 CBA3eN B LMKe Oblia KaTa-
NINTUYECKON, 4YTOObl BCSA CTPYKTypa npuobpesia aBToOKaTanMTUYeECKue
CBOWCTBa — CMOCOOHOCTb HeorpaHW4YeHHOe YMC/I0 pa3 BOCMPOU3BOAUTL
cebs B KONMAX NPU HaNM4YMM UCXOLHOrO BELLECTBA U 3HEPrMKU, BMeCTe
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Puc. 2.20. Cxema CBS3€ii B LMK/NYECKOI cUCTEME
6eN1K0BO-HYK/ENHOBLIX Monekyn (Mo M. 3iireHy, 1973)

C TeM Takas CUCTEMa COXPaHAeT CMNOCO6HOCTb K MyTauusam u, cnefosa-
TeNlbHO, K OT6OPY B X0fle KOHKYPEeHUUU. YacTHble MOSIeKyNbl, 06beam-
HEHHbIE B KOJIbLEBYIO Mepapxuio, HarnpoTuMB, KOHKYPEHTHbIe OTHOLUe-
HUSA 3aMEeHSAI0T COr/lacoBaHHbIM PYHKLMNOHMPOBAHNEM. B KOHKYypeHUnu
LMKN BbICTYNaeT Kak efinHOe Lesoe.

OTMEeTMM [Ba HOBbIX CBOWCTBA LUK/IMYECKUX CUCTEM. Bo-mepBbix,
OHW CNOCO6HbI «CaMOOUULLLATLCA», T.e. 0CBOOOXKAATLCA OT TeX 6e/IKOBO-
HYK/IEOTUAHBIX Lernei, KOTOPbIe CHWKAIOT XXU3HECNOCOOHOCTb UMKN-
YecKol CTPYKTypbl. Bo-BTOpbIX, COeAMHEHME 3NeMeHTapHbIX CBOMCTB
aBTOKaTaIMTUYECKOr0 TUMa pPe3ko yBenn4yMBaeT pasHoobpasne BO3MOX-
HbIX MPOrpaMm rMoBefeHns, T.e. BO3MOXHOCTM 0T60pa Hanbosee cosep-
LEHHbIX BapuaHTOB (YCKOpPeHMe 3BOJIOLUN).

Taknum o6pas3oM, ¢ gobaB/ieHMEM KaXfAoi HOBOW CTPYKTYpbl,
OpraHv3oBaHHOW N0 Tuny 06paTHOW CBA3M, CTPOEHWe CUCTEM MPUO6-
peTaeT Bce 60/blle CBOWCTB XXMBOIO BellecTBa. PaclumpsieTcs gnanasoH
nx aganTtaunn ycnoBmam cpefbl, NOABSETCA CNOCOOHOCTb K pasMHOXe-
HUIO, MyTaumun. Mo MHeHMIO M. JiireHa, Ha ypoBHE MUKPOMOJIEKY/ Mbl
yXe MMeeM CyMMY KauyeCTB, HeoOXOLMMYIO W AOCTATOYHYIO ANA co3ja-
HMA B XOAe fa/bHENLIen 3BOMOLMN BCEro pasHoobpasns GOpM >KN3HN.
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Y>xe Ha 61M0N10rM4ecKoM 3Tarne 3BOMOLNN CYLLECTBEHHOE 3HaYeHMe
MMEsI0 NOsIBMeHME M3bMpaTeslbHO MPOHULAEMOW NNNUAHONW MeM6paHbl
— KJIeTOYHOI 060/104KN. OHa obecneynna peasibHOe LJOCTUXKEHNE KOM-
npomucca mexay Tpe6oBaHuem MnpegesibHOM 3aKpbITOCTU cUCTeMbl (415
CHWXEHUS pucKa rmbenm OT BHELIHWUX BO3AENCTBMIA) M Heobxoammoc-
TblO OCYLLECTBNATb 0OMEH 3Hepruein M BeLLeCTBOM CO cpefoi (4nsa po-
CTa U PasMHOXXeHUs).

Okasanocb NnosiesHbIM 1 MPOCTPAHCTBEHHOE BblAesieHNe paga PyHK-
UMWiA; XpaHeHUs U nepejayn HacnefCcTBEHHON wHGpopmauunm  (A4po),
3HeprocHabxeHus (MMTOXOHAPWK), TpaHcrnopTa (MembpaHa). C pasge-
NneHVeM (YHKUWIA CBA3EH 0 MOsBMeHMe CNOCOBHOCTWU K pereHepaumu
NOBPEXAEHHbIX K/ETOUYHbIX OPraHoB.

C nosiBneHnem BHYTPEHHEN cpefbl camoperynnpyemas cuctema (Knet-
Ka) cTasia NpocTPaHCTBEHHO' 060C06/1eHHOM 06/1acTbi0 HU3KOW 3HTPO-
nuun. MNocpescTBoM MpoLeccoB meTabonusma membpaHa KIeTKW U3BJe-
KaeT U3 cpefbl 3HEPreTMYECKN LeHHbIE BELLECTBA, a BbICOKO3IHTPONUIA-
Hble «OTX04bl» BblbpacbiBaeT Hapyxy (LUHonnb, 1979).

[JanbHeliwas 3BonoLmMa NpreBena K co3faHnio MHOrOK/1IeETOYHbIX opra-
HM3MOB. OfHAKO paccMOTpeHue 0COBeHHOCTeli MX BO3HUKHOBEHUA U
(hYHKUWOHUPOBAHUA YXe He ABMSeTCH TeMOW JaHHOro nopgpasgena.

C 3KO0/1I0rMYECKON TOUKM 3PEHNSA BaKHO MOLYEPKHYTb, YTO BCE BaXK-
Helilume “HaxofKW” 3BONKOUMM (aganTauus K ycnoBuAM cpefbl, pas-
MHOXEHMe, CaMOCOBEPLUEHCTBOBaHWE M Ap.) COXPAHWUANCbL U Ha Moche-
AYHOLWMX ee aTanax, No3aToOMy A0/MKHbI YUMUTbIBATECA NPU U3YUEHUN NIO-
6bIX coo6LlLecTB OpraHM3mMoB M MObIX akocucTem. B oTnuume ot
00LLENPUHATOr0 AeneHns Bcex (haKTOPOB Ha abuMoTuyeckme M 6MoTH-
YyecKue, Mbl Npefnaraem 3T «HaxofKu» BbIeNUTb B FPYNMy 3BOOLMOH-
HbIX (DaKTOPOB, HEMOCPEACTBEHHO CBA3AHHbIX C 3aPOXAEHNEM XU3HN Ha
3emsie M CaMOCOBePLUEHCTBOBaHNEM ee (hOopM.

2.5. IBOMOUNA OPTAHN3MOB

PaccmMoTpeHue 3BOMIOLUM OPraHU3MOB HauyHEM C FeOXPOHO/OrU-
YecKol WKanbl. N8 3T0ro, No KparHeli Mepe, ecTb ABE OCHOBHbIE NPU-
UMHbl. Bo-nepBblX, cama LUKaaa nepBoHavasbHO CTpOMIach Ha OCHOBa-
HUWN N3YYEHUS 3BONIOLUN OPraHM3moB (06 3TOM CBUAETENbCTBYET XOTA
6bl HaNMYMe BCTaBKM «30/» B Ha3BaHUAX Fe0/I0rMYECKUX ap). Bo-BTopbIX,
HEeBO3MOXHO FOBOPUTb 06 3BOMOLMM 6e3 NPUBA3KM 3TOr0 npouecca K
KaKMM-TO UCTOPUYECKMM «perepam» (OMOPHbIM TOYKam).

Takmm 06pa3om, reoXpoHOMOrMYecKas LKana no CyTu SIBMISIETCA reo-
XPOHONOTMEN XN3HW Ha 3eM/1e 1 OTPaXKaeT BPEMEHHYIO NOC/efoBaTe/lbHO-
CTb PasBUTKS XKMBOTO BELLECTBA, a TAKXKE UCTOPUUN B3aMMOAEACTBUS MeX-
4y HUM 1 abrMOTMYECKON cpefoil, YTO MPUBOAWNNO K Bonee MAn meHee
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NocTeneHHOMY M3MeHeHUo Buocepbl Y HACENAILLMX ee OPraHW3MOB
(cmeHa BMOOBOro coctaBa B 06LLEM HanpasfeHWWM OT HM3WUX Qopm K
BbiclnM). OAHOBPEMEHHO MNPOUCXOAUIN WM3MEHEHUS abnoTMUecKoWn
cpeabl. broreHHoe npeobpa3oBaHWe MOBEPXHOCTW NAaHeTbl U ee 060-
NoYeK NpuUBeNo K M3MeHeHUI0 cocTaBa atmocdepbl, 06pa3oBaHMi0 030-
HOBOr0 3KpaHa, (hOPMMPOBAHWUIO MOYBEHHOrO C/105, BO3HWKHOBEHMIO
TaKMX paHee HeBMAAHHbIX FOPHbIX NOPOJ KaK WU3BECTHAK-PAaKYLLUEYHUK,
KOpaJ1/I0Bble MOCTPOIKW, MAaCTbl MCKOMaeMbIX yriei n ap.

MoaToMy, M3yyas 3BOMOLUIO OPraHn3MoB, HEOOXOAMMO ee U3YyUnTb
COBMECTHO CO Cpegomn, 4To 60/1ee NOSIHO Hamm 6yaeT cAenaHo B gasibHe-
WeM MNPy XapaKTePUCTUKe 3BONOLMN 060/104EK 3eMAN U 3IKOCUCTEM.
Ewe B.N. BepHafCcKuii nucan, 4To HeNb3s U3YUNTb U MOHATb OPraHum3Mm,
No3HaTb ero hopMy 1 XNU3HeLeATe/IbHOCTb, He UCCeaysa N He 3Has cpe-
Obl )XNU3HW. PeasbHblii OPraHM3m HepaspbiBHO CBA3aH C OKpY>XKaloluei
ero cpefoi M OTAENUTb €ro OT 3TOM CPefbl MOXHO TONbKO MbIC/IEHHO.

MTak, reoXpoHOMN0rMyeckas LKana, 0 KOTOPOi Mbl FOBOPUIN BblILLIE,
nMeeT cnegyrowmnii Bug (tabn. 2.2)

Tabnuya 2.2
"eoxpoHonoruyeckas Wwkasa (6e3 ykasaHuii anox)
3Opa,ee UHAEKC 1 Mepunop,ero NHAEKC 1
NPOJO/MKNTENBHOCTb, M/IH NET NPOAO/HKMTENBHOCTL, M/IH NET
1 2
o o YeTBEpPTUUHbIN,Q 1,5-1,5
KaI/IH(éB?OI/I?C(I)(aFI,KZ HeoreHoBbIn,N 25
. MaseoreHosbIi, P 41
M o M MenosbIin.K 70
Sy Ve tOpckuii,J 55 - 58
Tpuacosblii, T 40 - 45
Mepmckui, P 45
KameHHoyronbHbliA, C 65-70
Maneosoiickas, Pz [JeBoHckuit, [, 55-60
310 - 385 Cunypcknin.3 30-35
Opnosckuii,O 60 - 70
Kem6puiickuid, e 70-80
MpoTepo3oiickas, Pz
2000
Apxelickas, Ar
1500 - 2000
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W3 paccmMoTpeHns faHHbIX 3TOl Tabnvubl BUAHO, YTO KadKaas rnocre-
JyloLas reonormyeckas spa Kopoye rno CpaBHEHMIO C NpegblgyLiei. Tak,
ANNTENbHOCTb Masie030MCKON 3pbl (3pbl «APEBHEN XWU3HMU») MOUTM B
LeCTb pa3 MeHbLUE MO CPaBHEHMIO C MPOTEPO30MCKON (3poii «nepBuMY-
HOW XK13HW»). Me3o3oiickas apa (3pa «CpefHel XU3HU») Anunacb B 4Ba
pasa MeHbLLIe BPeMeHW, YeM nasneo3olickas. MpruMepHO To e camoe MOXHO
CKasaTb M 0 KaHO30MCKOW 3pe (3pa «HOBOW XW3HW»; MpaBfa, 3Ta apa
ewe npofosmKaeTcs).

Takoe COOTHOLIEHWE ANNTENIbHOCTU 3P OTHIOA4b He CnyyaliHO: OHO
oTpaXkaeT 3aKOH YCKOpeHWs 3sosounn. CyLLHOCTb 3aKOHa COCTOWUT B TOM,
YTO CKOPOCTb (HOPMO06Pa30BaHUA C XOLOM Te0/I0OTMYECKOro BPEMEHMU
YBE/IMUYMBAETCA N BbICOKOOPraHM30BaHHbIE (hOPMbl CYLLECTBYIOT MeHb-
Llee BpeMs, YeM HU3KOOPraHM3oBaHHbIE. A TaK KakK OCHOBHbIMW «pene-
pamMun» NpU MOCTPOEHUN TFEOXPOHOSIONMYECKON LIKa/bl ABASKTCA [10-
6anbHble nNepemMeHbl B OPraHMYecKOM Mupe Npu Mepexofe w3 O4HOWA
3pbl B Apyryl, TO YCKOpeHMe (hopmoobpa3oBaHUA B XO04e 3BOMOLUN U
[,ano OTMeYeHHbIli Bbllle pe3ynbTaT B COOTHOLIEHUWN ANUTENbHOCTMU 3p.

MoAcynTaHO, Hampumep, 4YTO CPEAHAA MPOLO/HDKUTE/IbHOCTL CYLLe-
CTBOBaHWA BUAA NTUL, COCTABNSAET 2 M/IH NeT. N8 MAEKONUTAOLWNX, Kak
6onee BbICOKOOPraHW30BaHHOWM rpynMnbl XXMBOTHbIX, 3TOT NoKasaTeslb
cokpawaetca go 0,7 - 0,8 MnH netT. MuHMUManbHasa NPoOLO/HKNTENbHOCTb
CYLLECTBOBaHMWA BMAa, Kak nNpaBuso, He HMKe 50 TbIC. NeT.

HekoTopble apyrve obuwine 3aKoHbl 3BoawuUuKM (HeobpaTUMOCTWU,
HanpasneHHOCTH; npuHumMn 3sonwouum Jl. OHcarepa U gp.) HamMu yxe
paccmMoTpeHbl Bbilwe (B nogpasgene 1.8).

VicTopusa >XU3HM Ha 3eMfie HacuUTbIBAeT 6osee 3 Mnpg. net. faxe B
OYeHb [pPEBHUX apXeMCKUX M MPOTEPO30MACKMX (hopmMaumax HalhfeHbl
FMIMHUCTbIE U KPUCTA/I/IMYECKME ClaHLbl, cofepkallme cBO6OAHbIN yrie-
pog. BrosiHe fONYCTMMO, YTO OH SIB/IAIETCHA OCTATKOM HEKOTOPbLIX (DOPM
XN3HU. B mn3BecTHaAKax cucteMbl bynaeasH B LleHTpanbHoli Adpuke ¢
BO3pacToM 0OKO0M0 2,6 MAp4 Net 6blAM HafeHbl CTPYKTYpbl, KOTOpble
WHTEPNPeTMPYIOTCA KakK OTMeyaTKu npocTeliwnx Bogopocneil. Ha ce-
BepHOM 6Gepery BepxHero o3epa B KPeMHUCTbIX cnaHuax gopmaumun
MaHpAuHT (BO3pacT npumepHo 1,9 mapa neT) HalgeHbl XOpOLWo COo-
XpaHumBLUMecs ocTaTky 6akTepuii. Mogo6HOro poga «cBUAETENIbCTBA XKMN3-
HU» HalgeHbl U B ApYTrMX pernoHax 3eMHOro Lapa.

MepBOHaYaNbHO XN3Hb, BEPOSATHEE BCErO, pasBMBasiacb OYEHb Mef-
NEeHHO, BNNOTb L0 MOSAB/EHMA (DOTOCUHTE3NPYIOLLNX 3e/eHbIX 6aKTepuii
(Bogopocnei) okono 1,5 - 2,0 mnpg net Haszag. B Kakoli-To 0Tpe3oK
BPeMEHWN KOJIMYECTBO KWUC/opofa B aTMocdepe AOCTUI/IO0 JOCTATOYHO
BbICOKOI0 YPOBHA ANA AblxaHus (Touka [MacTepa, paBHas npubnnsn-
TeflbHO 1% COBPEMEHHOI0 KOMIMYecTBa Kucopoga B aTMocepe), BCnea-
CTBME YEro MOrnn nosiBUTLCA 6osiee CNOXHble opraHusMbl  (Metazoa).
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Mo gaHHbIM B. MelicoHa (1971), aTo cobbITUe MPOM30LLI0 NpUMeEp-
HO 1 Mnpg neT Hasag,

Mo MHeHWIO ApYrMX aBTOPOB, YXXe B apxe030e Oblna JOCTUTHYTa TOY-
ka lMacTepa, 4YTO cAenano BO3MOXHbIM CyLLeCTBOBaHUe aspobHbIX Gopm
XKM3HWN. B COBPEMEHHYIO 3NOXY HAKOM/IEHWE KMC0POLa UAET OYeHb MHTEH-
CUBHO; B aTMocepe OH MOMHOCTBO 06HOBNSAETCA NpuMMepHO 3a 20 TbiC.
net. N ato — abconoTHaa 3acnyra utogTopbl, M60 HeXnBas Npupoja
cBO6OAHbIN KMCI0PO He 06pasyeT, a, HaobopoT, ero CBA3bIBaeT B pas-
NINYHBIX XMMUYECKMX MpoLeccax, HanpumMep, Npu BbiBeTpuBaHun. Hanm-
60see xapaKTepHbIM MPUMEPOM «MOTPebNeHNsA» Kucnopoga siBAsSeTcs
OKMWC/IEHNE, BblpaXatoLLleecs B NepeBofe 3aKUCHbIX HU3KOBaNEHTHbIX CO-
eAVUHEHWUI B BbICOKOBAJIEHTHbIE.

MpegnonaraeTcs, 4YTO NepBOHAYasIbHO >XU3Hb BO3HWK/IA B BOAHOW
cpege.

MMeHHO B 3TOI cpefe Mbl BUAMM 60/MbLUOE pazHoobpasune ycnoBuii
ON5 )KN3HW OPraHn3MoB. 3TO 06CTOATENbCTBO, Hapsaay C reonorn4ecKom
OPEBHOCTbIO OKeaHa 1 0BLLINPHOCTBLIO MIowagm, UM 3aHUMMaeMol, 06bAc-
HAeT n3obunve m pasHoobpasme MOPCKON ayHbl. OcobeHHO 6naro-
npuATHa AN opraHnsMoB MenkosogHas (fo 200 M) wauM HepuToOBas
obnacte Mopsa. B aToii ob6nacTtm BogHas TO/WA MPOHM3aHA COTHEYHbIM
CBETOM, MMEETCSH MOCTOSAHHOE ABVKEHWE BOAbl, 6/IM3KN UCTOYHUKWU NK-
TaHUS MUHepanbHbIMW BeLLeCTBaMK C CyLuM, Hernyboko 3aneraet gHO
(cybeTpat Ana nNpuKpenseHHbIX opm opraHu3mos). Eule pasHoobpas-
Hee YC/I0BUSA XXU3HU B laryHax peyHblX fefibTax, pekax.

Oco6eHHO pa3Hoo6pasHbl (MU3MKO-XMMUYECKNE YC/IOBUSA Ha CyLule.
OfHaKo cylla, Kak apeHa >XW3HW, opraHm3mMamm Oblna 0CBOEHAa BCe XKe
3HAUUTENbHO NO3Xe, YeM BOAHAsA cpeja.

I>x. AHgepcoH (1985) cumTaeT, UTo rnepBble OPMbI XXU3HU, BO3HUK-
LWKne 0KOMOo 3 MApA NeT Hasas (MPoKapuoTbl), pa3sBUBaNCL B Me/TKOBOS-
HbIX MOPSAX U 6acceiiHax Ha rnybuHe 6osee 10 M, YTO MPefOXPaHAN0 UX
OT rybuTenbHOro ynbTpaduoneToBoro nsnyyYeHns. TN OLHOK/ETOUHbIE
OpraHn3mMbl, BEPOATHO, 6blAn reTepoTpodamu, T.e. HYXAA/MCb NIMLLb B
NPOCTbIX, OPraHNYEeCKNX COEANHEHNAX, CUHTE3UPOBAHHbIX abUOreHHbIM
nyTem. NapannenbHO CyLLecTBOBa/IN XEMOaBTOTPOQPHbIe GaKTepuu,
OKMCNABLUNE CePOBOAOPOSL A0 cepbl. OrpoOMHbIe 3anacbl Cepbl B 3eMHOIA
KOpe CBMAETENbCTBYIOT O TOM, YTO B F€0/I0FMYECKOM MPOLLIOM 3TN H6aK-
Tepun Urpanun CyLLecTBEHHYIO posb B 6uocdepe. BO3MOXHO, MX cyLie-
CTBEHHO MOTECHWAN aBTOTPOMbI, UCMONb30BaBLUNE B KayeCTBe WUCTOY-
HUKa 3Heprumn CosIHeYHbI CBeT 1 (DMKCMPOBAaBLLME a30T TaKUM Xe Cro-
coboM, Kak 3TO ceiluac fenalT CUHe-3eneHble Bogopocnn. dukcaums
as30Ta, BEPOATHO, YCKOpWIa HakonaeHne hOTOCUHTE3NpYtoLLen 6uomac-
Cbl W, CrefoBaTeNlbHO, YBENMYMIA CKOPOCTb NOCTYMN/IEHUS KUCI0poaa B
atmocepy. B pesynbTate BO3HMKHOBEHUSA a3po6bHOro meTabonmnsma aHep-
rmm cTano Npom3BOAUTLCA Ha OAHY Mosnekyny B 30-50 pa3 60/bLue, Yem
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npyv aHaspobHOM AbIXxaHUK. 3TO MPUBENO K TOMY, 4TO 06Lasd MepBUY-
Hasg NPoAYKUMA 3HAUYMTe/NIbHO NpeBbICUa Pacxodbl Ha fblXaHWe aBTo-
TpoghoB, T.e. CO3AaNUCh YC/IOBUA AN pacLBeTa retepoTpodos.

YacTb HeJOOKNC/IEHHOT0 OPraHMYecKoro BeLLecTBa 3aXOPOHANACh.
KonnyecTtBo HeJOOKMC/IEHHOrO yrnepoga, HaKOMJIEHHOe B TFOPHbIX
nopogax 3emnu, no [Ix. AHAePCOHY, 3KBMBasieHTHO 13 « 105T Knucnopozaa,
KOTOpbI 6bl1 Npou3BefeH (HOTOCMHTE3UPYHOLWMUMMN OpraHu3mamu. B
aTMocepe B HacTosllLee Bpemsa HaxoauTcA 1,2 m105 kKucnopofa v elle
okosno 0,6 « 1013r pacTBOpeHO B rugpocgepe, T.e. COBpeMeHHas aTMocge-
pa cogepXuT Bcero okono 1% d¢oTocuHTeTUYecKoro kucnopoga. Oc-
TaflbHasA ero 4acTb M3pacxojoBaHa Ha MpoLeccbl OKUCNIeHUsA U obpaso-
BaHWA pa3/IMyYHbIX OKUCNOB, CynbdaTosB, KapboHATOB, CUINKATOB, (hoc-
(haToB, a TaKXXe HEKOTOPOW 4acTu BOfbl.

OfHOl M3 NPUYMH HEBbIXOAA XMW3HM Ha cyly B NPOTEPO30MCKYHO
3py, HECOMHEHHO, 6bIfI0 OTCYTCTBME B aTMocdepe 030HOBOro cod. Ans
NOHMMaHUA 3TOro Heo6XOAMMO PacCMOTPETb CMeKTpasbHbli COCTaB
NPUX0AALLEro COMTHEYHOro u3nyyeHnsa. MNMpumepHo 41% 3Heprun 3ak-
N0YeH B BUAMMON obnactu cnektpa (400-710 Hm), 50 % 3aK/104eHO B
nHgpakpacHoii (710-3000 HM) 1 9% — B yNbTpPaduoaeToBOiA. 3eMHOWA
NMOBEPXHOCTW [JOCTUTraeT OCHOBHASA 4acTb WU3/yYeHUS BUAMMONM 4acTu
cnekTpa, 30% nHppakpacHo 1 6NNXKHASA YacTb ybTpagroneToBoi. Mpn
3TOM 0fHa nATasd MH(PaAKPaCHOro MU3slydeHUs MorowaeTcs Mbibio, yr-
JIeKUCNbIM ra3om 1 BOASAHbBIM MapoMm, npespatlasch B Ternao n ynbtpadu-
onetoBoe m3nydeHue (180-300 HM).

[Jo noaBneHua Kucnopoga B aTMoOC(epe MOBEPXHOCTb 3eM/u
nojsepranacb MHTEHCMBHOMY YynbTpaduoneToBoMy 006/1y4eHUto, ryéu-
TeNIbHOMY A19 XN3HU. OJHaKOo YyXe rnocsie NosiB/IeHNa BeCbMa He3Ha4yu-
TeNIbHOr0 KonmyecTBa Kucaopoga (BO3MOXHO, JONeli npoueHTa wam
nepBbIX MPOLEHTOB) CHhOPMMPOBA/ICA 030HOBbLIN 3KpaH, U ynbTpaduo-
netoBoe 06/lyyYeHUe MOBEPXHOCTU 3eMAu MPeKpPaTusoCh.

HekoTopble aBTOpbl CYMTAKOT, 4YTO POPMUPOBaHME MOMHOLLEHHOWA
030HOC(EpPbI CTaso BO3MOXHbLIM MOC/e LOCTUXEHUS KOMMYecTBa KWUC-
nopoga B atmoctepe 3emnu 10% OT cCOBpeMeHHOro (BTopas Touka
MacTepa). B HacTosAllee BpeMs MakKCMMa/ibHasA KOHUEHTpauusa 030Ha
HabnofaeTcs Ha BbicoTe 22-42 KM. B L,e/1loM KONM4YeCcTBO 030HA B aTMOC-
thepe He3Ha4YUTeNIbHO (SKBMBA/IEHTHbIN C/A0W ToAWMHOK 0,3 cM npu
BbICOTe PTYTHOro ctonba 750 MM), O4HAKO ero posb A5 CyLLeCTBOBaHNSA
XWU3HN HeoueHMMa.

OTCyTCTBME XM3HU Ha cywe 3eMNn B apXenckyt M npoTepo3oiic-
KYH0 3pbl MOXHO 06BACHUTL MHOrMMK thakTopamu. OAHUM U3 TNaBHbIX
cnefyeT cumTaTb 60/MbLUOE COfepXaHwe B MepBUYHON aTmocdepe ABY-
OKMCKU yrnepoga. ATmocepa npospayvHa /19 KOPOTKOBOMHOBOIO U3/y-
YeHUS, HO MOT/IOLLLAET NepensnyvyeHHY NOBEPXHOCTLIO 3eMAN OJINHHO-
BOJ/IHOBYIO (MH(bpakpacHyl) paguauunto, 4To NPUBOAUT K LOMNONHMU-
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Te/IbHOMY HarpeBy MPU3EMHbIX C/I0eB BO3gyxa (MapHUKOBbIN 3h(eKT).
Ha BeHepe, KOTOpas K TOMY e HaxoauTca 6smxke K ConHuy, 4em 3em/s,
n B atmoctepe KoTopoli npeobnagaet CO02 (cBbiwe 90% ee cocTasa),
TemnepaTypa MoBepXHOCTU MnaHeTbl gocturaet 500°C.

Mo coBpeMeHHbIM NpPeACTaBAEHUSAM, «PaMKM» CYLLLeCTBOBAHMWSA W3-
HM cocTaBnAwT +4°C K cpeAHErogoBoi TemnepaTtype 3eMHOro wiapa.
lMoBbilWeHNe TemnepaTypbl Ha 3Ty BEIMUMHY MOXET MPUBECTU K Mepe-
rpeBy atmocepbl, KatacTponyecKoMy TasHbIO NIefiHNKOB, MOBbILLeE-
HUIO YPOBHSA OKeaHa Ha 40-50 M 1 3aTOMNMEHU HU3MEHHOCTE maTe-
puKoB. Ipn 3TOM HeObXOAMMO YYeCTb, UTO CPeAHAsA rofosas Temmnepa-
Typa Ha MOBEPXHOCTM OKeaHa paBHa 277,6 K, Ha NOBEPXHOCTM CyLUU
288 K. CnepoBatenbHO, OKeaH 60/iee MHepTeH K rnobanbHbIiM Koseba-
HMAM TemnepaTypbl. [oBbilWEHNe TeMMepaTypbl OKeaHa 6yaeT 6naro-
NPUATCTBOBATL PacCesieHUI0 TeM10/106MBLIX BULOB, B TO Xe Bpems Mo-
ryT BO3HUKHYTb JIOK&/IbHble TeMnepaTypbl 4o 90-100 C, ry6utensHble 414
YKU3HU.

BecbMa MHTEPECHYIO N OPUTMHASIBHYIO TUMOTe3Y 0 MPUYNHAEX BbIXO-
[a )XM3HM Ha cywy Bbickazan B./. NlebegeB (1981). STOT yYeHbIA cyun-
TaeT, YTO K Hayvany naseo3os Bce rnepBuYHble 3anacbl C02 B BOAHbIX
facceliHax NpakTU4ecKn 6blM ncHepnaHbl. 3TO NOCAYXWUAO NPUYNHON
nogbemMa BOAHOM PacTUTENbHOCTU Ha MOBEPXHOCTb BOA M YaCTUUHOIO
BbIX0ga Ha B03ayX. OfiHaKO, KaK TO/IbKO PacTeHWS BbILWAN Ha BO3AYX,
OHW BCTPETUNUCL C OFTPOMHbLIM 3anmacoM HOBOrO YrflepoAHOro nNUTaHus
B Buge CO. PasBuBLUasCcA omnopHas cMCTeMa pacTeHWii Mo3Boavaa Um
BbIiTM Ha CyLly 1 3aB0eBaTb ee 06LUMPHbIe NpOCTpaHcTBa. Bce aTo npo-
M30LW/0 B MEPBOI NOMOBUHE Naneo3os. bBbiCTpoe Mcnosnb3oBaHWe 3ana-
coB CO K KOHUY Masneo30s MOCNYXWN0 HOBOW MPUUMHON ObICTPON
3BO/TIOLMN HA3EMHOM XXU3HMU.

Elle 10 HefaBHero BpeMeHU Mbl MOYTU HE MMEeNN [OCTOBEPHbIX fiaH-
HbIX 06 3BOMOLUM OPraHM4YeckKoro Mvpa B gotaHepo3oiickoe (4OKeM-
6puiickoe) Bpems. OpHble NOPOAbI, KOTOPble OT/ara/icb B TO BPeMs,
OTHOCU/INCb K «HEMbIM», TaK KaK NPaKTUYECKN He COofep>Kasin 0CTaTKOB
ncKonaemblx opraHnamoB. OfHY M3 TaKNX «HEMbIX» TO/L, Ha Ypasie reo-
nor H.C. LLlaTckuii HasBan pudelickoil. BepxHIO0 YacTb pudenckmx oT-
noxennin 6.C. Cokonos B 1950 r. Ha3Ban BeHACKUMU. VIMEHHO B HUX
6b1710 06HAPYXEHO HECKO/IbKO BUAOB 6GeCCKENETHbLIX XMBOTHbLIX, B TOM
yuucne ceoeobpasHasa opma Vendia sokolovi Keller, HanomuHatowas nu-
LEHHOr0 MaHUuMpsa «rosioro Tpuaobuta» (CHAMKWU 3TUX (HOPM BrepBble
ony6nnkoBaHbl B 1963 Tr.).

B.M. Kennep (1979) cuuTaeT, 4TO Nocfne nanfaHAckoro onefeHeHUs
(naTnpyeTtca HM3aMy BeHAa W MpPeLCcTaB/IeHO MCKOMaeMbIMW MOPEHaMMU-
TUNIUTaMK) MMeno MecTo 6bICTPoe paccefieHne 6ecno3BOHOYHbBIX XW-
BOTHbIX, JINLUEHHbIX TBEPAOro CKeneTa B BUAE MaHUMPSA WU PaKOBUHBI,
yeM N 0OBACHAETCHA PEfKOCTb MX HaxOoXAeHUA B MCKOMAeMOM COCTOSA-
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Hun. lMpocywecTBoBaB 0KoM0 50-70 M/IH fieT, OT NOAOLWBbLI BasigaiCcKoii
cepun (CUHOHUM BeHfa), NpumepHo 600-620 mMnH NeT Hasapg, 40 Mojo-
WBbI 6anTUNCKON cepumn Kembpus, 550-570 mMaH neT Hasaf, OHW CMeHU-
NnCcb accoumalmein popm ¢ TBEPAbIM CKEETOM (04YeBUAHO, NMPOAO/IKAIN
CyLLecTBOBaTb M MHOrne 6eccKefieTHble POpMbl).

Bonee unn meHee gaHHble 06 3BOMKOLUM OPraHM4YecKoro Mupa B
(haHepo30e Mbl UMeeM Ha OCHOBaHWW MHOTOYMUC/IEHHbIX Mase0HTO10rU-
YeCKUX JaHHbIX. OTy MHMOPMaLUI0 HUXEe MPUBOLMM B BECbMa CXATOM
BMUAe, TaK Kak No JaHHOMY BOMpOCY CYLLecTBYeT BecbMa 06ubHasa nu-
TepaTypa, C KOTOPOIi >Xenatlime MOryT /IErKO 03HAKOMUTbLCS.

YXe B paHHeM rnasneos3oe (3To npumepHo 500-600 mMH neT Hasag),
OXBaTbIBalOLLEM KeMOPUCKUIA, OPAOBUKCKUIA U CUNYPCKUIA Mepuogbl,
OpraHMYyeckuini Mmp 6bla LOCTATOYHO pasHoobpaseH. PacTuTenbHbIn MUP
B MOpe MpeACTaB/ieH pasMYHbIMK BOAOPOCNASMU, & Ha Cylle — MXaMu 1
ncunoutamu. Cpegun >XMBOTHbLIX U3BECTHbI UCK/IHOUYUTE/IbHO MOPCKME
(hopMbI: TPUNOBUTBI, NJIeYEeHOre, rPanTonTbI, apxeoumaTsl.

B nosgHeM naneo3oe Kpome BOAOPOC/EN LUMPOKOe pasBuUTUe Nosy-
4Ynnn cnopoBble pacTeHUs. C cepefvHbl AeBOHA NOSABM/IUCL XBOLLEBbIE,
nnayHoBble U MAnoOPOTHUKW, B KapbOHe — rosioceMeHHble, B paHHei
nepmm — XBOlHbIe, LMKaA0Bble, TMHIKOBble. [lanblue passuBatoTcs 6ec-
NMO3BOHOYHbIe XNBOTHble. Hanbonee LIMPOKO pacnpocTpaHeHbl Mede-
Horuve, 6pHOXOHOr e, Kopassibl, FOJIOBOHOIME MOJITIOCKU U1 ap. MNoABnancs
N aKTMBHO pa3BuBanuCb 6ecHeNtoCcTHble (pakoobpasHble), pblObl, 3eMHO-
BOAHbIe, NPeCMbIKAIOLLNECS.

B Me3030/iCKyl0 3py NMPOUCXOAAT 3Ha4YMTe/IbHble NMpeobpasoBaHns B
OpraHmM4yeckom mupe. M3 pacTeHWin LIMPOKOe pacnpocTpaHeHue nony-
YNIN TONIOCEMEHHbIE, N3 CMOPOBbIX — MANOPOTHUKU. B KOHLe Me30304
MOBbILLIAETCA POJib MOKPbLITOCEMEHHbIX. V13 6eCM03BOHOYHbIX XXMBOTHbIX
Hanbosee xapaKTepHbl Neneunnogbl, aMMOHUTbI, 6eeMHUTbI, MOPCKUE
eXW, rybKn. M3 no3BOHOUHbIX XXMBOTHbIX FOCNOACTBYHOLLLEE MOMIOXEHWE
3aHANN NPeCMbIKaKLWMeCs, CPean HUX KPYMHble GopMbl  (AMHO3aBpbl,
MXTNO03aBpbl 1 Ap.). MoABNAITCA NTULBLI U MAEKONUTAIOLWME.

B KailHO30/CKOI 3pe 3BOMOLUA OPraHMYecKoro Mvpa fnpofo/KaeT-
cs. LLmpokoe pacnpocTpaHeHwe NOAYyYUIN XBOWHbIE, OAHAKO FOCnog-
CTBYIOLLLEe MECTO 3aHA/IN NOKPbITOCEMEHHbIE. V13 6eCNO3BOHOUYHbIX WNY-
POKO pa3BuUTbl NeneLmnofbl, racCTponofbl, HYMMYNNTbI, HaceKomMble. Oa-
HaKo Beflylllee MeCTO B XXMBOTHOM MWpe 3aHANM mekonuTawwme. OHK
NpUCNocobUINCh K XXU3HW B BOfE, Ha CyLLe 1 B BO3gyXe. B KOHLe KaliHO-
309 NOSABUJ/ICA YeN0BeK — OHO M3 BaXHeNLWunX cobbITUN OpraHNYeckKo-
ro mupa.

OCHOBHbIM pe3y/ibTaTOM 3BOMOLUN OPraHnU3MoB, MoXanyi, ABnseT-
CHA UX YC/IOXKHEHWE (XOTS NapanefibHO Y)Xe HeCKONIbKO MWUANMapaos neT
CYLLEeCTBYIOT OAHOK/ETOYHbIE BOLOPOCAN N 6GaKTepuw).
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M3 nepsBoro pesynbTata BbITEKaeT BTOPOW: 3BOMIOLUA BedeT K Bce
6onbwemy 1 6onblieMy BUAOBOMY pasHoobpasuio. PasymeeTcs, OfHO-
K/1IETOYHbIE TOXe MOryT AaTb MHOXeCTBO pasHo06pa3HbIX (h0pM, HO BO3-
MOXHOCTM pasHoobpas3nsa 3HauMTeNlbHO BO3pacTaloT, KOrfja K/eToK B
opraHusMe mMHoro. PasHoo6pasune BWAOB B X0fe 3BOMOLUN HEU3MEHHO
BO3pacTaeT, XOTA MHOTMe BUAbl U faxe 60/iee KPynHble TAKCOHbI BbIMU-
patoT. o gaHHbIM NaseoHTO/I0r0B, TO/IbKO B (JaHEpP030e BbIMEPSO He-
CKO/IbKO MW/I/IMOHOB BWAOB XXMBOTHbIX W pacTeHuid. Vcuesnm ¢ nuua
3emnn paxe uenble TUNbl {apxeoumatbl, NCUNOPUTLI N ApP.).

HakoHel, M3 CNO0XHOCTU U BUAOBOr0 pasHoobpasvs OpraHvu3smMoB
BbITEKAET TPETUI pe3yNbTaT: NOABUINCL TaKne HafopraHN3MeHHbIE CTPYK-
TYpy Kak rnonynsauusa, 6uoreoueHo3 u 6uochepa — ob6osiouka 3emnu,
chopMUpPOBaAHHAA >XU3HbIO.

Ocobylo rpynny OpraHvM3aMoB C MO3MLMIA 3BOAKOLUM U rioreHesa
cocTaBnsAeT cuctema bakTepuit. CornacHo LapBUHUCTUYECKOMY MPUH-
LMy BbDKMBaHWUA Hanmb0see NPUCMNOCO6/EHHbIX, AO/KEH CYLLECTBOBATb
NopsAoK, NPY Karopom NpmMcnoco6/eHHbIA MOTOMOK OTPULLAET Henpuc-
noco6sieHHOro npegka. Y 6akTepuii BoobOwe Kakue-nnbo peasbHble
npesKY HEN3BECTHbI, B TO BPeMS TaK BCE OCTasIbHbIE XXVBbIe OPraHu3Mbl
MOTYT 6bITb OTHECEHbI K 6aKTepuMaM Kak MX MoToMKu. lMoaTomy y 6ak-
Tepuil Kak 6bl HeT POPMasnbHbIX OCHOBaHWUIA CyLLeCTBOBaTb, XOTS MHO-
rMe M3 U3BECTHbIX B HacTosLee BpeMs 6akTepuii, (Hanpumep, MUKOM-
nasmonogo6Hblii  Metallogenium), nNo gaHHbIM NaneoHTONOrMK, CyLle-
CTBYIOT Y>Xe 605ee 2 M/pA nerT.

I".A. 3aBap3uH (1979) cunTtaeT, 4TO baKTEPUN CYLLECTBYIOT, MOTOMY 4YTO
OHM NpucnocobsieHbl K CyLlecTBOBaHWIO Ha 3emsie 6e30THOCUMTENbHO K
NpUcnoco6/eHHOCTY APYrnX OpraHmsmMoB, M 3TO JOKa3aHO BCeli 3noxoW
NPOTeP030s, Korga 6akrepun Obisiv e4UHCTBEHHBIMU 06UTATENAMUN Ha 3eMe.
3HauUT, OHU MOTYT CyLlecTBOBaTb 6e3 BbICLUMX OpraHnsmoB. O6paTHOe,
OYEBMHO, HEBEPHO: BbICLLME OPraHu3Mbl 6e3 6aKTepuii CyLLecTBOBaTb He
CMOryT, TaK Kak 6MOreoxXMmmyeckKue UUKIbl HEMONPaBMMO HapyLuaTcs.

Bbiwe (cm. nogpasgen 2.2) Mbl y)Ke nucanu, 4To N0 KpaiHelh mepe,
TUOHOBble B6aKTepuwn 4715 CBOEro CyLLecTBOBaHUSA BOOOLLE He HYXAaloT-
CA B OpraHM4yecKoM BellecTBe. ITMM OaKTepusiM COBepLUEHHO 6e3pas-
NINYHO, ecTb 1N PSAAOM C HUMW Jpyras XW3Hb UNu ee BooOLie HeT. B
06pasHoi hopme UX MOXHO 6b110 6bl Ha3BaTb «abCONOTHO CBOGOAHbI-
MU rpaxgaHamun [focygapcTBa >XU3HW».

C Apyroi CTOpPOHbI, B COOTBETCTBMM C HalUMMMK MpPeACcTaBAeHUAMU
MMeHHO 6aKTepun OTBETCTBEHHbI 3a TO, YTO B 0603pUMYIO Feosormyec-
Kyl0 3Moxy (a aTo He MeHee 3 M/PA NeT) HEBO3MOXXHO HOBOE 3apO0X-
[leHue >XXMU3HM Ha 3emMie 13 HeXMBOro BellecTBa (NpuHumMn Pean-BepHag-
ckoro). Mpu 3ToM HEo6X04MMO YYeCTb Be3feCyLHOCTb 6akTepuii (OHW Cy-
LLECTBYIOT B INYy6MHHbBIX naacTax 3eMnau, B TePMasibHbIX UCTOYHUKAX, B
cTpartocdepe U T.4.), a TaKke UX HeOObIYHYH CNOCOBHOCTb K PA3MHOXEHNIO
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(NpaKTM4eckKn No 3aKOHY NaBVHbI U LEeNHOM peakuun). HemanoBaxHoe
3HayeHue MMeeT U TO 06CTOATENBCTBO, YTO B OT/IMUME OT 60/IbLUMHCTBA
OPYTUX XXMBbIX CYLLECTB 6aKTEPUM BbIMOMHAT (BYHKLMIO peayLmMpoBa-
HMA OTMUpatoLLero U MepTBOro OpraHM4YecKoro BeLlecTBa BM/IOTb A0
MOSIHOWM ero MmmMHepanusauuu, T.e. 4OBeAeHNs LO NePBOHAYabHOro ane-
MEHTHOro cocTaBa. lMoaBepXXeHbl «HaNafleHNo» G6aKTepuiAi NPaKTUYeCKN
BCE OpraHu3Mbl, B TOM YMC/Ie U BbICLUME XMBOTHbIE, BK/IHOUAsA Ye/l0BeKa.
O6 3aToM CBMAETENbCTBYIOT 40 CUX NOP UMEKLLMEe MECTO 3NUAEMUU K
naHgemmn. Uto MOXeT 6biTb npowie Ans 6aKTepuid, KakK YHUUYTOXMWTb
nobble NpusHakn 1 HOpMbl 3apoXKAatoLLencsa XusHu!

OCHOBHOW [BWKYLLENW CUMON 3BOMKOLMN OPraHM3MOB CriefyeT cuu-
TaTb U3MEHEHWS Cpefbl, B KOTOPOW OHM 06uTaloT. Bbiwe Ha npumepe
BbIX0Ofa XXM3HWM Ha CyLly Mbl MOKa3aiu, KakKue >KeCTKMEe OrpaHuyeHus
cpefa HaknafbiBaeT Ha BO3MOXHOCTMW ee 3BOJIIOLMMN.

3TOT BONPOC ANCKYTUPYETCA AaXKe Ha YPOBHE pasBUTUSA Of4HOI 0CO-
61: 4TO B pasBUTMM OpraHn3ma Befylllee — HacNeACTBEHHOCTb UK cpe-
fa? B obuwieii hopme BONpPOC faBHO PELLEH: pa3sBMTME OpPraHu3ma noHu-
MaeTCa KakK peanunsauus ero npusHakoB, FeEHETUYECKU 3amnporpammMmnpo-
BaHHbIX, HO 3aBUCALLMX OT YC/0BUI JaHHOW cpeabl (HOpma peakuummn).

OfHaKo Npu 3TOM CNpaBef/IMBO CPOCUTb, PABHOMEPHO N BANAIOT
HacneiCTBEHHOCTb U Cpeda Ha pasnnyHble MOpPgonornyeckme n yHK-
LUUOHa/bHble MPU3HAKM OpraHu3Ma B NpOoLecce UX CTaHOBeHMA. Jaxe
He CreunanmncTy ACHO, Yro O4HM NpuU3Haky 6osiee KOHCepBaTUBHBI, T.e.
6osiee HacneiCcTBEHHO AeTepPMUHUPOBAHbI, a Apyrue, Ha060poT, N3MEH-
YMBbI B YCNOBUAX MeHAKOLWelca cpefbl. OTBET Ha 3TOT BOMNPOC NO3BO/IA-
eT faTb 6nM3HeUOBbIi MeTogd, paspaboTaHHbIn 6osee 100 net Haszag .
ManbTOHON,

Mcnonb3ysa atoT meTog, B.A. HukunTiok (1978) nokasasn, 4To Befyllee
B/IVSIHVE Ha TeMMNbl POCTa OpraHmM3Ma 0KasbIBalT (hakTopbl cpefbl (Bep-
Hee, BINAHNE HAC/eACTBEHHOCTM OKa3blBaeTCs HU3KUM). MpUUMHONA ak-
uenepauumn pasBUTUSA OH CUMTAET «KOH(IMKT OpraHmM3ma co Cpefoi».

MoryT 6bITb CO34aHbl TaKMe CBEPX3IKCTPeMasibHbIe YC/I0BUA Cpejbl,
4YTO POCT OpraHusMa npekpaTuTcsa BoobLle, T.e. OH NMOTUGHET.

MpUMeHUTENBHO K BUAY 3TO 03HAYaeT, YTO BUJ OPraHM3MOB MOXET
CyLLIECTBOBATb A0 Tex Mop, NoKa OKpy>katLLas ero NpupogHas cpega cooT-
BETCTBYET FeHeTUYEeCKMM BO3MOXHOCTAM NPUCNOCO6/1eHNs JaHHOT0 Buaa
K ee n3MeHeHuAM. [pu rnyboKUX U3MeHEeHUSX YCN0BUiA cpefbl reHeTu-
YecKre BO3MOXHOCTY BMAa aanTupoBaTbCA K HUM MOTYT 6bITh Mcyepna-
Hbl, N BMUJ NPeKpPaTuT CBOE CyLLeCTBOBaHWe. 3TO HEO6X0AUMO yUnNTbIBaTb
npu no6bIX «PeBOMOLMOHHBLIX» NPeo6pa3oBaHUsX MPUPO/bI.

M.WN. byabiko (1982), nu3yyas 3BO/IIOLMIO FONIOBHOr0 Mo3ra MJeKo-
NUTaloLWNX, NpULLEN K BbIBOAY, YTO KPOME CYLLECTBEHHbIX U3MeHEHW
NPUPOAHbIX YCNOBUIA Ha YCKOPeHWe pa3BUTWUSA FOJIOBHOIO MoO3ra cylie-
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CTBEHHO B/IMSET eule O4MH (PaKTop — BbICOKWIA YPOBEHb 3aMO/IHEHUS
«3KOJIOTMYECKOI eMKOCTU» 6uoctepbl MPOrpeccMBHbIMK Fpynnamm
XXUBOTHbIX.

3.1, KonuuHcknii (1989) 3BOAOLMIO CBA3bIBAET C MOCTOSAHHbLIM
paspelleHNeM MPOTUBOPEUYNS Mexay 6e3rpaHMYHOli CMOCOOGHOCThLIO
OpraHM3MoB K PasMHOXEHWUK U OFPaHUYEHHOCTbI B KaXAbli KOHK-
PETHbII MOMEHT Fe0/I0NMYECKON MCTOPUN MaTepuasibHbIX PECYPCOB, KO-
TOpble MOryT OblTb MCMOMb30BaHbl B MpoLeccax XW3HeLesATeNbHOCTH
opraHnsmoB. Pa3pelueHue 3TOro NpoTMBOpeYns OblsI0 BOSMOXHO TO/b-
KO Ha NyTW co3faHnsa Bce 60/bLUe MPOrpeccnBHbIX hOPM, CNOCOBHbIX K
OB/1IafIeHNI0 HOBbIMW WUCTOYHMKAMW BELLeCTBa U 3Heprum M K paymno-
Ha/IbHOMY WX MCMNO/b30BaHUO. Bce 3TO Beno K 06LeMy YCNOXHEHUIO
CTPYKTYpbl 6uoctepbl, paclmMpeHnto 061acTn ee pacnpocTpaHeHUs u
YBE/IMYEHUNIO YnCNa Pa3NNUHbIX OpraHUYecknx Hopm.

Becbma 3aMaH4MBO MNpPo6/seMbl 3BOMOLUM OPraHM3MOB U3yyaTb He
TO/IbKO Ha Makpo-, HO U Ha MONIEKYNAPHOM YpOBHe. B nocnefHue rofbl
chopmMuMpoBanocb faxe ocoboe HanpaBfieHWe FeHeTUKU — XUMUYecKast
naneoreHeTUKa.

OavH 13 TBOPLOB 3TOW HayKu, ABaXAbl HOGeneBCKMiI naypear
JI. TToNnHr Tak BbIpaswica 0 ee BO3MOXHOCTAX: «Ecin paccmaTtpuBatb
BCE MPUPOSHbIe CUCTEMU, TO XKMBasA maTepus OyfeT CTOATb Cpean HUX
COBEpLUEHHO 0c060. Beab TONIBKO OHA, UCMbITbIBAs O4YEHb CYLLLECTBEHHbIE
npesBpaLleHns, cnocobHa XpaHUTb MHOPMALLMIO, OTPAXKaIOLLLY0 UCTOPUID
ee pa3BuTUA. MHDopMaLma aTa 3anucaHa B caMnx MoJieKyax, cocTaBns-
IOLMX XUBYIO MaTeputo. Bonpoc B TOM — Kakuve UMEHHO MOJIEKY/Ibl
coflepXxat UHpopMaUn OTHOCUTENbHO MX npoworo? Kakum obpa-
30M MOXHO M3BJ/lIeYb M3 HUX 3Ty MHGopmauunto?» (1979, c. 33).

Bce e ¢ Takum yTBEPXAEHNEM MOXXHO COr/IaCUTLCA J/IULLb YacTUYHO.
Bo-nepBbIX, UHGMOpPMaLMA O MPOLUIOM OPraHM3MOB COAEPXMUTCHA He
TO/IbKO B UX MOJIEKYNAPHOM KOJe, HO U B MOPMONOrun, BHYTPEHHEM
CTPOEHUN, MOBefeHUN U ApYyrux npusHakax. W pasBe He «CBUAETeSNb-
CTBOM MPOLLIOrO» SABASETCA TOT (haKT, YTO B OHTOreHUM 0co6M MOBTO-
pseTca punoreHnsa Buga, T.e. UICTOPUA ero 3BonoLUN? Bo-BTOpbIX, Xpa-
HUTENAMU MHGOpPMAaLMK O MPOLLUNIOM SABASAIOTCA TakKXXe reonornyeckune
topmaumn. Begb rno coctaBy, CTPOEHUIO, YC/IOBUAM U APYTrUM NpU3HaKam
Mbl PEKOHCTPYMPYEM He TO/IbKO KOHTYPbl APEBHUX MaTepuKoB, raybu-
Hbl MOPEN, HO M KIUMATbl MPOLLJIbIX 3MOX.

Opyrve nageun Jl. TonuHra, Ha Hall B3r/iAj, BeCbMa MoJsie3Hbl, KOHCT-
PYKTMBHbI U B NEPCMNEKTUBE MOFYT COAENCTBOBATb CYLLECTBEHHOMY MpPoO-
rpeccy H Mo3HaHWM 3BKOLUN OpPraHM3MOoB.

JI. TToNWHT cunTaeT, YTO MaKCUMYM MHAOPMALLMN COLEPXKUTCH B HaU-
60s1ee CNOXHbIX MOJIEKYax U 3TU MOJEKY bl NoApasfenseT Ha ceMaHTo-
(hopeTuryeckue, anMceMaHTMYECKNe N aceMaHTUYeCKue.

110



CemMaHTOhOpeTUYECKME MOJEKY/TbI (MU CeMaHTUAbl) HeCyT UHGOp-
MaLUIo reHoB WK ee 3anncb. OHU TaKXKe JeNIATCA Ha TPU rpynmbl: NepBuy-
Hble, BTOPUYHbIE N TPETUYHbIE CeMaHTUAbI. [MepBUYHBIMU CEMaHTUAaMU
ABMAIOTCA CaMM reHbl. BTOPUUYHbIMY CeMaHTUAaMU ABMAIOTCA, HaNnpumep,
Mosiekyfibl PHK, KOTOpble cUMTbIBAOT MHOPMAaLUI0O C MaTPULbl reHoB.
OHu, B CBOK 04epefb, ABMAAKTCA OCHOBOW AN CMHTEe3a NosMnenTULoB.
Moatomy nonunentTugbl (N0 KpanHeidr Mepe, 60NbLWIWMHCTBO U3 HUX) —
3TO TPeTUYHble CeMaHTUAbI.

3AnncemaHTUYECKME MOMEKY/bl ABAAKOTCA NPOAYKTOM TOW WHGoOP-
MaLuuKn, KoTopas 3a/0XxeHa B cemaHTuax. K aToli KaTteropum oTHoCATCA
BC& MOJIEKY/Ibl, KOTOPbIe CO34aloTcA pepMeHTaMu B OTCYTCTBME MaTpu-
Ubl, HanpMmep MOJeKy/ bl YI/1IEBOLOB N XKUPOB.

AceMaHTUYeCcKMe MOJEKY/bl He 06pasyloTca OpraHM3MoM, MoaTomy,
HW NPAMO, HW KOCBEHHO He OTPaXalT HUKaKol MH(opMauuun, B Hem
cojepxalleiica. OHM B OpraHn3M MOryT MOCTynaTb C MULLeR, nekap-
CTBOM WA LPYTUMU NYTAMMU.

3BONOUUA CeMaHTUA NPOTEKaeT, MO-BUAMMOMY, MyTEM 3aMeLLeHuns
NPeNMYLLECTBEHHO O4HOT0 3/leMeHTa («CTPOUTE/IBHOIO0 KUPMUUYMKa»).
0aoa nonnnenTtugos — 3TO O4MH 3nemMeHT 13 50-300, a A1 COOTBETCTBY-
HOLWNX HYKNEMHOBLIX KUCMOT — oAuH mn3 150-900. Ho gaxke Takoe, Ha
nepBblli B3rNs4, HE3HAUYMTE/IbHOE 3aMeLLeHe MOr0 NMPUBOAUTL K /Y-
60KMM M3MEHEHWSAM Ha BbICLLUEM YPOBHe OPraHW4YecKol WHTerpauuu:
BeAb B pe3ynbTaTe MEHANCHA YCTaHOBMEHHbI MOPsSAOK B3aMMOAelicTBUA
MOJIEKY.

1. MoAVHr NpUBOANT MHTEPECHbIN MpUMep, CBUAETENbCTBYHOLLUIA O
reHeTUYeCKol OTAaNIeHHOCTN HEKOTOPbIX XMBOTHbBIX MO OTHOLIEHUIO K
YyenoBeKy. Tak, U3y4as rnocnefoBaTe/IbHOCTb aMUHOKMNCIOT B FeMoriobum-
He, yAanocb YyCTaHOBUTb, UYTO P-Lienb remornobuHa sowagm oTimyaeTca
OT COOTBETCTBYIOLLEro 6esika yenoBeka B 26 mMectax (Bcero [3-uenb re-
MOrnobuHa coctonT 13 146 aMMHOKKCAOT), CBUHbM — B 10 mecTax, a
ropunnbl — BCero Wb B O4HOM MeCTe.

PasymeeTcs, pasnmume venoBeka v 06e3bsiHbl He CBOAUTCHA K O4HOMY
«KUPMMUYNKY» B OAHOM U3 ueneii remornobuHa. lNMoka 4enoBeK CTasl
Ye/I0BEKOM MEHS/10Cb CTPOEHUE MHOIMX TbICAY MOMEKYN 6eNKOB, HYK-
NENHOBbIX KUCNOT, NOAWNENTUAOB U APYrUX coeAuHeHUn. CKasaHHOe
BbllLe ABMISAETCA elle O4HUM CBUAETENLCTBOM TOr0, HACKO/IbKO C/I0OXHbI
reHeTUYeCKMe OCHOBbI 3BOJIIOLUM OPraHnu3mMoB. W ecnin KTO-TO cuuTa-
€T, UTO 3Ta Npob/iemMa yXe pelleHa, Ha Hall B3rAs4, 3TOT «KTO-TO» [y-
60K0 owmnbaeTcs.

[aHHbIli nogpasgen 3aBepLUVM CCbIJIKOW Ha OpUrMHaNbHy0 paboTy
A.[. ApmaHga (1988), KoTopblii MPo6/1eMy 3BO/TOLMN PacCMOTPEs C NO3n-
umin Teopumn mHpopmaumn. Mo mMHeHnwo A.L. ApmaHga, Heymosmmas
NIOrNKa COXpaHeHUs CUCTeM, HauIydwuMm o6pasom MpucnocobneHHas K
6opbbe C LWymoM, npvBena K BO3HWKHOBEHWIO CBOMCTB, MOMOraroLmx



npeofosieBaTb He TOMbKO 00bIYHbIE MO CBOEN CUEe UMMNYNbCbl, HO U U3
psga BOH Bbixofswme. Cpean TakKuX CBOMCTB BadKHEMLIVMMW MpeacTas-
NATCA  KONMpoBaHMe (MHOTOKpaTHOe Ay6/mMpoBaHme MHGopMaumuu unw,
roBops GUMOMOrMYECKNM SA3BIKOM, Pa3MHOMKEHUWE) U camoopraHmsaums.

Moka camoopraHusaumsa cyliecTBoBasa OTAe/IbHO OT PasMHOXeHUS,
co3faHHble MPUPOLOA KOHCTPYKUMU OKasblBa/IUCh C/MLLKOM YS3BUMbI-
MU AN MPOLLECCOB [e3NHTerpaunun. B XXMBOM BeLLECTBE COefUMHUINCH
CMoCo6HOCTb K camoopraHusauum ¢ BO3MOXHOCTAMW MpeBpaliaTb He-
OpraHM3oBaHHOe BELLECTBO B CTPYKTYPbl, NOAO6GHbIE YXe MMeLWmnmMes
obpasuam, 1 3ano/iHATb 3TUMU CTPYKTypamu CBOOGOLHOE MPOCTPAHCTBO.
Tenepb rnbenb ogHOM MM gaxe 60MbLUel YaCTN «KOMUIA» YXKe He 03Ha-
Yyana MCYE3HOBEHWEe WHMOPMAaLUN LaHHOTro TMna U HeobXO0AUMOCTM
HayMHaTb CMHTE3 CHavasa.

JanbHenwyto sgontoumio A.[l. ApmaHg npescTasisieT BecbMa 06pas-
Ho: «Llenn coBeplueHCTBOBaHMUA CTPYKTYp, MOABEepratwoLmMxca camoop-
raHmsaumm, YpesBblyanHo yAIMHUINCE, YXO4A B 6ECKOHEUYHOCTb. OTaeNb-
Hbl€ 3NMN304bl CaMOOpraHmn3aLnm CIMINCb B KOHBeep aBontoLmnm» (1988,
c. 95).

34ecb e 0TMeTMM, YTO MEXaHW3M KOMUPOBaHUSA 0Ka3asiCsa HaCcTO/b-
KO 3(h(hpeKTMBHbIM, YTO Ha ONpeAesIeHHON CTaann 3BOMOLUM NOABUINCH
6ronornyeckue Gopmbl ¢ ABOVHbIM KOMMPOBaHWEM, T.e. NOBTOPSAIOLLNE
«KOMUM» He TO/MIbKO B MOTOMCTBE, HO M B CTPOEHUM Kaxkaol ocobu.
BrnepBble 4BOMHOE KOMMPOBaHWe Mbl HabnAaeM Yy KOMbYaTbIX YepBei
(Annelida), Te0 KOTOPbIX COCTOMT U3 CErMEHTOB, MPUYEM KaXKAbli Cer-
MEHT OTHOCWUTE/IbHO CaMOCTOATE/IEH U COLEPXMUT CBOM HepPBHbIE Y3/ibl,
KOJIbLiEBblE KPOBEHOCHbIE COCY[bl, BblgeNINTeNlbHble opraHbl. PasgesneH-
Hbli Ha YacTu, TaKOW YepBb CMNOCO6EH pereHepMpoBaThCA 40 MOHOLEH-
Hoi ocobu. Kak yxe oTmedanocb B nogpasgene 2.1, Konb4yatble Yepsu
Jann Ha4vano o6WMPHOMY M 3BOJTIOLMOHHO MEPCMEeKTUBHOMY TUMY Yne-
HuctoHorux (Arthropoda), MHOrnMe M3 KOTOPbIX TakKXe COXpaHWUNU 3ne-
MEHTbI KOMWPOBaHWUA B CTPOEHUWU Tena.

KosbyaTtble 4epBM OKas3a/MCb BECbMa >XMU3HECMOCOOHbIM «TBOPEHU-
eM npupogbl». Tak, poa Serpula n3BecTeH ¢ BEPXHENO CU/ypa U MOHbIHE.
Hanpumep: B COBpPeMeEHHbIX MOPAX (AMNOHCKOE U Ap.) XXUBYT KOJIOHU-
anbHble YepBu Serpula vermicularis, Bblgensiowme 3alnTHbIe U3BECTKO-
Bble TPYO6KUN (NO3TOMY MX eLle Ha3bIBalT «TPYOKOKUNIaMu») MN3-3a aTux
TpyboK pog Serpula n 6113KMe K HeMy (POpMbl OTHOCAT K nopojoobpa-
3ylowum opraHmsmam. B CeBepo-3anagHoii epmaHun M3BECTEH HMK-
HeMefnoBOW cepnynuT (T.e. Mopoga, obpasoBaHHasA cepnyfnamu), naact
KOTOPOro AOCTUraeT MoLliHocTM 50 M M MecTamu Crsowb COCTOUT W3
TPYOOK 3TUX UCKOMaemblX OpraHm3mMoB.
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2.6. YC/IOBNA CYLWECTBOBAHWA OPITAH3MOB

BaxxHelwen 3agayeil 3Konormm ocobein (ayTakonorum) sBAseTcH
M3y4yeHune YCNOBUI CyLLLECTBOBAHWUS OPraHM3MoB. BaxkHellwumm dakTo-
pamu cpefbl, ONpeaenstoMMM FPaHNLIbl CYLLLECTBOBAHNUS XXU3HU, SIBNS-
eTcsl TemMnepaTypa, CBeT, BOAa, BO3AyX, NMoyBa W, eCTECTBEHHO, Hanume
MULLEBbIX PECYPCOB. XOTS, MO CYTU, ANNTET «BaXKHelLLNE» SIBMISETCS BeCbMa
YC/MOBHbIM, TaK KaK BCE MPUPOAHbIE YCNOBUSA CPeabl, HE0BX0ANMbIe ANs
YKM3HUW, UrpaloT paBHOMPABHYI POSib.

2.6.1. Temnepatypa

YK13Hb coxpaHsAeTcs Npu Takux TemnepaTypax, KoTopble obecrievynBaroT
NPOSIB/IEHME CBOWCTB, HOPMa/IbHOE CTPOEHME U (DYHKLVMOHNPOBaHMWE NPexae
BCEro epMeHTHbIX 6eNKOB. OTO B CpeaHeM MHTepBas Temnepatyp oT 0 4o
50°C. XoTa 4na MHOrMX OPraHu3MoB WHTEpPBasl UX XU3HeLeATe/IbHOCTU
LINpe N XapakKTepusyeTcs cnegyowmmm npegenamu (tabn. 2.3).

Ta6bnuuya 2.3
TemnepaTypHble Npeenbl XU3HeeAaTeIbHOCTN OpraH3MoB
'%VlOFEHSGH, 1959)
Cpefa cyLecTBOBaHUA Temnepatypa, °C
OPraHnsMos MuHmManbHas MakcumanbHas Amnautyga
Cyuwia -70 55 125
Mope -3,3 35,6 38,9
[MpecHble Boabl 0 93 93

3 Tabnvubl BUAHO, YTO BbIXOA PACTUTENIbHOCTU U XXMBOTHbIX B X0[€
3BOJIOLUM M3 MOPSA Ha CyLly 3HA4YUTeNbHO paclivpua TemnepaTypHble
npegesbl CyLWeCTBOBAHUA XXU3HMW.

Mo OTHOLLEHMIO K TeMrnepaType MOXKHO pasnuyarb CneaytoLLme 3Koso-
rMyecKue TUMbl OPraHN3MOB: TePMObHbIE, KPUOWUIbHBIE I ME30TEPMHBIE.

K uucny TepMonnoB OTHOCAT OpraHuM3Mbl, KOTOPbIe He MOTYT XWUTb
N pasMHOXaTbCA MPU MafeHnu TemnepaTypbl HUXKe LOCTATOYHO BbICO-
KOro ycnoBHoro nopora (06bI4YHO B KayecTBe Takoro nopora npuHuUMa-
eTca Temnepatypa 18-20°C). Tepmodwunamum ABAAIOTCA BCe obuTatenu
TepMa/ibHbIX UICTOYHMKOB, TPOMWKOB, BHYTPEHHME NapasuTbl TEMJI0KPOB-
HbIX XXUBOTHbIX N Ap. MN3BeCTHbI 6aKTepuun, KOTOPbIE XMBYT B ropsaumnx
ncTouHMKax NcnaHgmm, Kamyatkm n gpyrux ByJKaHMYECKUX PaoHOB ¢
TemnepaTypoii Bogbl 85- 95°C. HeCKONbKO BUAOB 3€/1€HbIX BOAOPOCNEN,
CYLLEeCTBYIOLLNX B BEPXHEM C/I0€ MOYBbI MYCTbIHb, BbIAEPKMBAIOT TeMMe-
patypy fo 65°C. Eule 6o0nee BbicOKMe Temnepatypbl (go 80°C) nepe-
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HOCAT NMWAAHNKN 1 ceMeHa NYCTbIHHbIX pacTeHuii. MeHee yCTONUMUBSI
K BbICOKMM TemnepaTypam >XMBOTHble. OfHaKO M3BeCTHbl pakoobpas-
Hble U NIMYMHKN ABYKPbIbIX, KOTOPbIE MOTYT XXUTb B BOAe C Temnepary-
poi 50-55°C.

K uucny kprogmnos (unum 1epmoto60B) OTHOCAT OpraHu3mbl, CMo-
CO6HbIE XXUTb 1 Pa3MHOXAaTbCA TONbKO MNPY 0THOCUTENbHO HU3KNX TeMIe-
paTypax (He Bbiwe 10°C). 3TO B OCHOBHOM 06MTaTe/ I BbICOKMX LLUUPOT,
BbICOKOIOpWiA, newiep, rny6uH okeaHOB M Mopeil. B monspHbIX Bojax ¢
Temnepatypoin oT 0 go — 2°C HabnwopaeTca BecbMma 6oratas dayHa u
thnopa (MnKpoBogopocnn, 6ecno3BOHOYHBIET Pblbbl). MaccoBoe pasBu-
The KPpUoubHbIX BOAOPOC/Ie OKpallBaeT UHOTAa fief N CHer («Kpac-
HbI CHEr»).

HakoHel, Me30TepMHble OpPraHW3Mbl CYLLECTBYIOT MpPU CpPeaHUX
3HauYeHMAX TemnepaTypHoro gaktopa. K mesoTtepmam oTHocuTcA 60/b-
LWWHCTBO BWUAOB YMEPEHHbIX LWNPOT.

OcCHOBHasA macca OpraHu3MoB He o06nagaeT PyHKUWEN aKTUBHOW
Tepmoperynaunn. VX akTMBHOCTb 3aBUCUT OT Tera, nosiyyaemMoro n3BHe,
a TeMnepaTtypa Tena 3aBUCUT OT TeMMepaTypbl OKpy>KatoLleid cpelbl. Ta-
KWe OpraHun3mMbl HasblBalOT MONKUNOTEPMHbIMU  (3KTOTEPMHbIMM). XO-
JNIOJHOKPOBHOCTb XapaKTepHa MWKpoopraHuimam, pacTteHuam, 6ecnos-
BOHOYHbIM W 3HAYNTENbHOM YacTuM XOPLAOBbIX XUBOTHbIX.

MTrubl U 6ONBLWNHCTBO M/IEKONUTAKLWMNX CNOCOOHbI MOALEPXKM-
BaTb MOCTOSIHHYIO TeMMepaTypy Tena He3aBMCMMO OT TemrepaTypbl OK-
py>xatoLeii nx cpegbl (3a cyeT Ternna 6MOXMMUYECKUX peakuuii). Takue
OpraHn3Mbl NOMYYWUIN Ha3BaHUE rOMONOTePMHbIX (3HLOTEPMHbIX) 3a cyeT
3TOr0 MHOTUE >XMBOTHbIE MOFYT XXWUTb M Pa3MHOXaTbCA NpU oTpuLa-
Te/IbHbIX TemnepaTtypax (6enblii MeaBeab, CEBEPHbIN 0/1eHb, STACTOHOTMeE,
NUHIBMH). YacTHbIM CnyyYyaeM roMOMOTeEpPMUM ABNASETCA reTepoTepMus.
OHa CBOWCTBEHHA XXWBOTHbIM, BNajarolinumM B 3UMHIOK CNAYKY (MesBe-
AW, CYCINKN, eXWN, NeTyume Mblilin u ap.). MNMpy aTom Temnepartypa ux tena
3aMeTHO MOHMKaeTCcs 3a CYUET 3amennieHHoro obmeHa BewecTB (borpa-
HoBa n ap., 1985).

NnwaliHnkKn, HeKOTOpPbIe MOJITIOCKMN, HAaCeKOMbIE CMOCO6HbI XUTb B
LUMPOKOM MHTepBasie TemnepaTyp. 3ro 3BpuTepMHble OpraHmambl. Cpean
MO3BOHOYHbIX XXWBOTHbIX Hanbonee 3BPUTEPMHbIMU SABASIOTCA HEKOTO-
pble pbibbl, KPYMHbIe XUWHNKK (MyMa, TUrPbl, MeiBean).

CTeHOTepMHble OPraHu3Mbl XUBYT B Y3KMX TeMnepaTypHbIX Mnpeje-
nax n gensarcs Ha Tenaontobusbie (Opxugeun, YaiiHbln KycT, Koge, Kakao,
KOpas1/ibl) U XOI0AHON06MBbIE (PACTUTENBHOCTbL TYHAPbI, Pblbbl NOAAP-
HbIX 6acceiHOB, obuTaTenn abuccann).

Takylo Tepmocneumanmsaunilo 0praHM3MOB HEKOTOpPble aBTOpbl
06BACHAIT TO/IbKO MPOCTON afanTauuein K yCN0BUSAM OKPYXXatoLLein nx
cpenbl. CriegyeT 0TMeTUTb, YTO B 30-X rogax cpegm yactu 610s10roB BO3-
HUKJ/I0 TeyeHMe, CTOPOHHMKM KOTOPOro pPasBMBa/IN MbICNb O TOM, 4TO
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3KO/I0TMA MNpM3BaHa 3aHUMaTbCA B OCHOBHOM M3y4YeHWeM afanTtauuu.
Tak, M. leBnH (1933) B nepBoM m3gaHnum BC3 nucan: «3Konorus, nm
olikonorus,... pasgen 6uonorun, usyyawwmii npucnocobneHnsa (agan-
Tauum) >XUBOTHbIX U PacTEHUA K OKPYXXawLer HeopraHU4eckoin u
opraHuyeckon cpege» (c. 192). AHaNOrMuHy0 NO3NLMIO 3aHMMas TakKxke
A.A. TlapamMOHOB, KOTOPbIA Nuncan: «3KOMN0rMa N eCTb HaykKa O NMpucno-
cobneHnsax (agantaymax) XXMBOTHbIX M pacTeEHUA K YCNOBUSAM Cpefbl.
3Konornsa nveeT CBOei 3agadeil nsyyeHne Gopm npucrnocobneHunii opra-
HU3MOB K Cpeje, a paBHO N TeX 3aKOHOMepHOCTEN, KOTopble ONpeaenstoT
NPUYMHBI BbDKMBAHUA UCCMEAYeMbIX OPraHn3MoB B OHUX YCIOBUAX UK
nx genpeccum n rmbenm — B gpyrux ycnosusx» (1933, c. 404).

Takoli ynpoLeHHbI NOAX04 B HaCTOsLLee BpeMs oTpuuaeTcs 60/b-
LUWHCTBOM OMOM0OrOB 1 3KOMOF0B, TaK KakK He YYMTbIBaeT MNOnynsaLuoH-
HO-OMOLLEHOTMYECKOT0 YPOBHA XWBOTO M HeXusoro. bonee obpasHo
MOXHO ObI/10 Obl BbIPasUTbCA TaK: YTOObI TpoMMueckoe KodeliHoe fe-
peBO MOr/10 pacT¥ U NA0AOHOCUTL 3a MONAPHBbIM KPYroM, emy NpuULLIOoCh
6bl MpeBpaTUTLCH B Kap/IMKOBY 6epesKy, T.e. 4seHa TYHAPOBOro coo6-
LecTBa.

[JaHHble, npuBeaeHHble BTabn. 2.3, OTHIOAb He ABNAKOTCA NpeLeSlbHbi-
MW 415 COXPaHEHUS XNU3HU. PyHAAMEHTa/IbHOE U3YYEHNE MOPO30CTOMNKOC-
TV pacTeHMn N X KIeTok 6bino Hayato H.A. MakcumoBbim ele B 1908-
1912 rr. Ero y4yeHnk WN.N. TymaHOB BMoCieAcTBUN paspaboTas Teoputo
3aKasikm pacTeHWil. Ha ocHOBe 3TOli Teopuu ygaeTcs MMUTMPOBATb ecTe-
CTBEHHbIN NPOLLECC OCEHHEro 3aKaivMBaHWs U NyTem NOCTEeNeHHOro CHU-
XXEHWNA TemnepaTypbl 3aMOPaXnBaTb He60/bLUME OpraHbl ApPeBeCHbIX U
TPaBAHUCTbIX PacTeHWii A0 Pas3/IMUHbIX TeMMepaTyp W fJaxe LO Temme-
paTypbl Xunakoro asota (-196°C) u xugkoro sogopoga (- 253°C). MNMocne
MOCTENEHHOro OTTaMBaHUA 3TU 0OBLEKTbLI COXPAHAIOT XM3HECMOCOBHOCTb
N N3 HUX MOXXHO MOJyYUTb Lesble pacTeHus. B KoHue 80-x [IxX. XeHwoy ¢
coaBTOpamMu MOKasasl BO3MOXHOCTb BbDKMBaHUSA BEPXYLLEYHbIX TKaHeW
(mepucTem) KapTodena n TomatoB nocfie — 196°C npu o4YeHb 6bLICTPOM
3amMopaXXMBaHUM 1 oTTanBaHun, a M. Takeyum — KynbTypbl TKaHW Map-
WIOHUUM NpU MeffIeHHOM 3aMopaXuBaHUW nocne 3akanueaHusa (by-
TeHKo, Mono., 1979).

3TN paHHble CBMAETE/LCTBYIOT O BO3MOXHOCTW MNepefayn >XU3HU
yepes KOCMWYECKOE MPOCTPaHCTBO (MofpobHee O BO3MOXHOCTU CyLLe-
CTBOBAHUSA KOCMWUYECKNX (DOPM XW3HW CM. B pasfene 3).

B 61010rnmn n ceNbCKOX03ANCTBEHHbIX HayKax MPaKTU4YecKoe 3Haue-
HUe MMeeT cyMMa 3h(PeK TMBHBLIX TeMNepaTyp, XapakKTepusyrowas Tenso-
BOl PeXuM 3a BereTaunoHHbI WA nboii Apyron nepuog XusHu pa-
CTEHWUI 1 nonyyaemas NyTeM CyMMUPOBAHUSA CPefHUX CYyTOUYHbIX TeMMe-
paTyp BO3fyxa 3a paccmaTtpuBaemblii nepuoj. Ha npakTmke 3ToT
nokasaTenb MNOMy4alT MyTeM CYMMUPOBaHUSA eXefHEeBHOro MpeBbiLle-
HMUS CPeAHECYTOYHON TemnepaTypbl BO34yXa Hap YC/I0BHOM BE/INYUHON
HWKHEro TemMnepaTypHOro npegena BereTauuMy pacTeHUid WM MPOX0X-
AeHUS UMW onpefesieHHOW (heHONornyeckon asbl.
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OO6bIYHO NPUHMMAIOTCA CNefytoline 3HaYeHUs nopora BereTauuu:
ANS X0N0A0CTOMKMX KynbTyp +5°C, Ana Ky/nbTyp YMEPEHHOW Mnosochl
+10°C, gna Tennontobusbix pacTeHuii +15°C. Cymma apheKTUBHbIX TEM-
nepaTyp 3a Nepuoj Beretauuu 18 XONOAOCTOMKMX PacTeHWU MOXeT
6bITb MeHbLLe 1500°C, gns Tennontobusbix — Bcerga 6onbLue 2000°C (xnon-
YyaTHUK — cBblwe 3000°C, puc 3500-4000°C).

OfHako o6a Bbllwe NpuUBefeHHbIX cnocoba pacyeTa CyMmbl ahek-
TUBHbIX TemMnepaTyp 4158 KOHKPeTHbIX FPynn pacTeHWin He COOTBETCTBY-
0T (PaKTUYECKNM MHTepBasiaM (hOTOCKMHTE3a (Tabn. 2.4) n No3aToMy MOryT
CUMTATLCA TOIbKO MPUBAN3UTENbHBIMU. Tak, (POTOCUHTE3 JaXke Y Tpo-
MWYECKUX pacTeEHM HaunHaeTcs nNpu Temnepatype 5-7°C (a He +15°C),
B YMEPEHHOW 30HE OH MOXeT npoTekaTb MpW OTpuULAaTebHbIX Temnepa-
Typax (y BeUHO3e/IeHbIX XBOMHbIX (DOTOCMHTE3 HauMHaeTca npu -5°C, y
NNWaiHNKOB X0N0AHbIX 06nacTei npu -15°C n gaxe -25°C). TeopeTu-
YeCKM U3 CyMMbl 3(DPeKTUBHbIX TemnepaTyp cnegoBano 6bl BbluUTaTb
Temnepartypbl (U UX CyMMbl), MpeBbILlaloLMe Tens10Bble rpaHuLbl (oTo-
cuHTe3a (cBbiwe 30-40°C).

Tabnuuya 2.4

TemriepaTypHbIe XapaTepucTIKM MOT/IOLLEHMA ,quOchm yrnepoga
pacteHusiMu (Peiimepc, 1990)

TemnepaTypHas rpaHuLa Oontumans-
pynna pacTeHuit nornoweHus,“C HblIli MHTepBan,
HVDKHSISE BEpXHAS C
1 2 3 4

TpaBAHUCTbIE pacTEHUS:

Tponuyeckue 5+7 50-60 35-45

Ce/IbX03KY/bTYpbl -2+0 40-50 20-30

CBETO/MOOMBbLIE -2+0 40-50 20-30

TEHEBbIHOC/IMBbIE -2+0 ~.10 10-20

NyCTbIHHbIE -5+5 45-50 20-30

paHHeLBeTbl

(v BbICOKOrOpHbIE) -7+ -2 30-40 10-20
[JpeBecHble pacTeHus:

Tponuyeckme 0+5 45-50 25-30

YKECTKONUCTbIe

3acyLUnMBLIX 06nacTeld -5+-2 42-55 15-35

NeTHe3eneHble

JINCTBEHHbIE -3+-1 40-45 15-25

BEYHO3e/IEHHbIE XBOWHbIE -5 + -3 35-42 10-25

TYHAPOBLIE KYCTapHUKN -3 40-45 15-25
JNInwaiiHMKN XoNnoaHbIX -15+-10 20-30 5-15
obnacreii (no-25)
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Ta6bnuua 2.5

CymMMbI 3D(heKTUBHbIX TEMMEPATYP HEKOTOPbIX PacTeHWIA
(KynbTunacos, 1982)

KynbTypbl T,°C
KopHennogpl 1000 - 1500
3epHoBbIe, NeH, TpaBbl, KapTodesb 1400 - 2200
Kykypys3a, NoLCONHEYHMK, CaxapHas CBek/a 2200 - 3400
XNonyaTHWK, KeHad, puc, KeHAbIPb 3500 - 4000
MHoroneTHue cy6TponnMyeckme pacteHus
(vain, uMTpyCoBbIE) cBbiwe 4000

3HaueHna cymMm 3pheKTUBHbIX TemnepaTyp (Z T) OCHOBHbIX Cefib-
X03KY/NbTyp npuBefeHbl B Tabn. 2.5.

[na pacTeHWii yMepeHHbIX LUIMPOT CYLLEeCTBEHHOE 3HAYeHWe WMeeT
yepefoBaHWE B TeHeHMe roga XosoAHbIX N TeMsbIX nepuoaoB. Takaa no-
TpebHOCTb pacTeHWin MNonyyuna HasBaHWe CE30HHOro Tepmornepuoan3mMa.

CyLLecTBYeT Takxke CyTOYHbIA TepmonepuognsM. Hanprmep: ana Tpo-
NMUYECKUX PacTeHW ONTUMasIbHas pasHULUA MeXAy AHEBHbIMWU U HOY-
HbIMW TemnepaTtypamu cocTaBiseT 3-6°C, AN pacTEHWI YMEpPEeHHOro
nosica 5-8°C, ona pacTeHuin nycTbiHb 10-20°C.

BONbLUIMHCTBO pacTeHUn NpefnovynTalOT OTpULaTENbHbIA Temnepa-
TYpHbIA rpaguMeHT, Korja TemnepaTtypa Mo4uBbl HUXKE TemMnepaTypbl BO3-
fyxa (PapyeHko, 1966). Mono>kKuTenbHble TemrnepaTypHble rpagueHTbl
YrHeTalT WX XXU3HeLeATe/IbHOCTb. HO MMelTcsa M UCKIYeHNSA (BULbI,
npomspacTtalLme Ha ckasnax, KaMeHUCTbIX OCbINAX, KOMHaTHble pacTe-

HUS ©n ap.).
2.6.2 ConHe4yHan paguauns (CBeT)

CnegyloWwnm BaXKHeAWNM (aKTOpPOM CyLLLecTBOBaHWS OpPraHW3MoB
ABNSETCA CBET (COMHeYHasA pagvauus), Npexzae BCero, Kak rnaeBHbIi no-
CTaBLMK 3Hepruu opraHusmMam, 6uoctepe n 3emne B LEOM.

3emMnun focTvraeT B OCHOBHOM 3/1eKTpOMarHuTHas paguaumsa (ny4um-
cTasa sHeprna ConHua) B BUAE 3/1EKTPOMArHUTHbLIX BOJIH ((hOTOHOB).
OTa pagnaums, Kak yxe oTMeyanocb B nogpasgene 2.2, JOXO4UT 40 3eM-
HO NMOBEPXHOCTU B BUAE MPSMOI M paccesiHOW cocTaBnswowmux. Bcero
3emna nony4yaet oT ConHua 2,41018 kasn Ny4yucTon aHeprum B 1 MuH.
M3nyyeHne ConHUa, Npoxojsiliee K BepXHUM CNOsM aTmocdepbl, CO-
ctasnsdet 8,3 >k cM2B 1 MUH. 3Ta BeiMUYMHA Mosyynia HasBaHMe CoMHeu-
HOM nocTosHHOW. OKoMo 48% COMIHEYHOW pajuaunm NPUXOAUTCHA Ha
BUAUMYIO yacTb criektpa (0,38-0,76 MKM), 45% — Ha WMH(ppaKpacHble
nyun (6onee 0,76 MKM) M 7% — Ha ynbTpadMoneToBOE WU3Ny4deHUe
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(meHee 0,38 MKM). B 3HepreTMyecKoM OTHOLLUEHWUU COSTHEYHAsA pagnauns
NoYTU MOSIHOCTLIO (Ha 99%) 3ak/ouyeHa B AvManasoHe ANIMH BOMH X =
0,3 -4,00 MKM.MH(hpakpacHoe M3yvyeHWe 4aCcTUUYHO MOr/0WaeTcs Mo-
nekynamun C02u HXD, a ynbTpaduonetroBoe — monekynamum Or YnbTpa-
(hmroneTosble Nyun Kopoye 0,29 MKM, ry6uTefnbHble 419 XXUBbIX OpraHus-
MOB, MOr/IOWAKTCA O030HOBbLIM C/I0eM armMoctepbl M 40 MOBEPXHOCTU
3eMnun He [OXOAAT.

Ot ConHua K 3eMne nAeT TakxXe KOpPMyckynspHoe usnydeHne. OHO co-
CTOUT B OCHOBHOM W3 MPOTOHOB (fiiep BOLOPOAA), ABUXYLLNXCA CO CKO-
pocTbto 300-1500 KM/c. 3TO M3NyUveHMe MPaKTUUECKN MOSTHOCTbLIO YNaB-
nnBaetca marHuTtoctepoii 3emnu. OHa 3afepXXUBAET TakXe 4acTuubl
BbICOKUX 3Hepruii, Npuxogsuine n3 KOCMMYECKOro MpoCTpaHCTBa.

[nsa Xn3HefeaTebHOCTU OpPraHM3MoB Hawbonee BaXKHOE 3Ha4veHue
nMeeT (POTOCUHTETUNYECKN aKkTMBHas paguaumsa (PAP). 310 06nacTb crek-
Tpa COMIHEYHbIX flyyeid, MPMMEPHO COOTBETCTBYIOLLAA WMHTepBasy L/WH
BonH 0,38-0,71 MKM (MHorga npuHumalroT uHTepsan 0.40-0,70 MKm),
aKTUBHO MCMOJIb3YETCA pacTeHNAMU B npotiecce PoTocnHTe3a. OHa NoYvTH
coBMajaeT C BUAUMON YacTbio CNeKTpa U MHOrAa UMeHyeTcs (r3monoru-
yeckoi pagmauueii. Mpamaa pagnauns ConHUA B 3aBUCUMOCTU OT ero
BbICOTbI Haj ropu3oHTOM cofepXuT 28-43% PAP, paccesaHas pagmauns
— oT 50-60% (npu o6nayHom Hebe) go 90% PAP (npu 6e306nayHOM
Hebe, B OCHOBHOM 3a CYeT CUHEeli KOMMOHEHTbI CBeTa).

ATmoc(epa OTHOCMTENIbHO Mpo3payHa A/ KOPOTKOBO/IHOBOIO U3-
JNIYYEHWS, HO MOTJ/IOWAeT MepensnyyeHHy NoBepPXHOCTbIO 3eMAn LNIVNH-
HOBOJITHOBYIO pajuauuio, 4To NPUBOAUT K HarpeBy MPU3EMHbIX C/I0EB
BO3gyxa (TaK Ha3blBaeMblii NapHWKOBbIA 3phekT).

XoTA B nocnejHee BPeMs HEKOTOPble aBTOPblI POJSib MapHUKOBOIO
ahekTa cUMTAOT NpeyBeIMUYeHHO U Ha NepBoe MeCTO CTaBAT Temnso-
BYIO KOHBEHLMIO, KOTOpas yaanseT u3bbITOK Tenna B BepxHUe cnoum at-
Mocepbl. Kpome Toro, neperpeB HMXKHUX C/10eB Tponocepbl aKTUBK-
3MpyeT mcnapeHue BoAbl U opMMpoBaHUE 06/1aKOB, KOTOPbIe B Lie/IOM
CMOCOBCTBYIOT CHUXKEHMIO COSIHEYHOW paguauuun, JocTurarwuleii 3em-
HO MOBEPXHOCTH.

Kak y>e 0TmMeuasnocb BblLle, C MOMOLLbI CBETOBOW 3HEPTrUM ocyLle-
CTBNATCA OKUCNINTE/IbHO-BOCCTAHOBUTE/IbHbIE peakuuy CUHTe3a opra-
HMYecKoro BewlecTa. NMpun 3TOM exXerofHo ycBamBaeTcsa 0Ko10 170 mMapa
T C02wu Bblgensetca okoso 115 mnpg T Oj (N0 ApYrMM AaHHbIM, 3TU
LUMpbl COOTBETCTBEHHO paBHbl 200 u 145 mnpg T). O6waa sHeprus
(hoTocnHTesa paBHa 104-1012 BrT.

Cnoli 6rocgepbl, ocBeLaemMblii COMIHEYHbIMK flydamMu (Ha noBepx-
HOCTM cywWwn 1 B rugpocdepe Ao raybuHsl npumepHo 150-200 m), nme-
HyeTcsa ¢oTobuoctepoin. O6MacTb PasBUTUSA XMU3HU MPU HOPMasbHOM
ocBelleHnn — goTocgepa. CBeToMOOMBbIE OPraHN3Mbl NPUHATO Hasbl-
BaTb (poTohunamu, a TeHento6MBble (HanpuMep, CyMepeyHble U HOYHbIe
XXMBOTHbIE) — hoTodobamu.
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MoTpebHOCTL OPraHn3mMoB B ONpefefieHHOW MNPOAO/HKUTENIbHOCTY
OHS 1N HO4YW, T.e. B NEPUOANYECKON CMEHE OCBELLEHHOCTU W TEMHOTHI,
UMeHYeTCA (hOTONEPMOLU3IMOM. PerynsipHoCTb M HEM3MEHHOCTb MOBTO-
pPSEeMOCTM 3TMX MepuofOB MO3BOMU/O OPraHM3Mam B XOf4e 3BOMOLUN
npucnocobuTb (cornacoBaTb) CBOWM BaKHEMLLWE >XXU3HEHHbIe (YHKLUUK
C CYTOYHbIMUW MapameTpamun OCBELLEHHOCTU (a Takxke TemrepaTypbl).

Hapsigy ¢ cyTOUHOM cyLecTByeT TakXke U Ce30HHaa puTMuka. ®oTo-
nepuoaM3m KOHTPO/IMPYET MpaKTUYeCcKn BCe MeTabonumueckume npoLiec-
Cbl, CBS3aHHble C POCTOM, pasuMTWeM M pa3MHOXeHuem opraHusmos. C
Hanbosiee akKTMBHbIM MepuofoM (HOTOCUHTE3a CBSA3AHO LiBETEHME U CO-
3peBaHuMe MN0A0B pacTeHWUIA, Pa3MHOXEHME XUBOTHbIX (06une Nuwm),
thoTonepnogmsm obycnasnmeaeT Takue GMONOrMYecKue SABMNEHUSA Kak
nepeneT NTUL, CMeHa MeXOBbIX MOKPOBOB Yy MJIEKOMUTAKOLWMNX U T.M.

Mo ANMTeNbHOCTW CBETOBOrO Mepuoja, Heob6xoaMmoro Ans nepe-
X0fa pacTeHUl K LLBETEHUNIO, BbIAENSAOT pacTEeHNS KOPOTKOro AHA, ANVH-
HOro AHS M (DOTOMEPUOLNYECKN HeATpanbHble. Y MepBOi rpynnbl pacTe-
HWUI 3TOT BadKHEWLWMIA 3Tan OHTOreHe3a MPOMCXOAUT MPU MPOLO/KU-
Te/IbHOCTW CBET/I0M0 Nepmoja CyToK 12 4yacoB U MeHee, y BTOPO#i rpynnbl
— 6onee 12 yacoB. Y TpeTbei rpynnbl pasBUTUE FeHepaTUBHbIX Opra-
HOB MPOUCXOAUT B LLUMPOKOM WHTepBase AAMTENbHOCTW Mepuoja oc-
BelleHHOCTU. [puMmepbl YNOMAHYTbIX FPYNn pacTeHWi npuBeAeHbl B
Tabn. 2.6.

Tabnuya 2.6
Knaccutmkaums pacTeHWid B 3aBACKMOCTY OT (JOTOMEPUOLAMYECKON peakLyn

"pynna pacTeHuit Mpumepsl
PacTeHus KOPOTKOro AHA KanycTta, koHONNA, X13aHTEMa, aMapaHT
PacTeHuna gnnMHHOro AHA JeH, nweHunua, oBec, KapTogesb, NyK, MOPKOBb, LUMUHA

doTonepuoanyecky HeliTpanb- peunxa, BUHOMPag, OfyBaHUMK, CUPEHb,(NOKChI
Hble

PacTeHVs A/IMHOTO AHS MPEUMYLLECTBEHHO MPOUCXOAAT M3 CeBep-
HbIX LUMPOT, KOPOTKOI0 — M3 IOXKHbIX. B Tponnyeckom nosice, rae npo-
BODKUTENBHOCTD HA M HOUM MPUMEPHO paBHbl (POTOMEPUOLNYHOCTD
3aMeHsleTca 4YepefoBaHneM Cyxoro v BNaXHOro (f0XAEeBOro) Ce30HOB.

3HaHWe 3aKOHOMepHocTeli (hOTOMEpPUOAM3Ma CO3AaeT BO3MOXHOCTb
NCKYCCTBEHHOIO PEry/nMpoBaHWs PasBUTUS XKUBOTHBIX U pacTeHuid (Ha-
npuMep, NyTEM YBENUYMBAHWSA A/IMTENTLHOCTM CBETOBOFO AHS B TEM/U-
Lax, opaHXepesix U MapHuKax).

K gpyrvmM 3KoforMyecky 3HauMMbIM XapaKTepucTUKaM CBeTa OTHO-
CUTCS €ro 3Hepre TUYecKasi MHTEHCMBHOCTb U CMEKTPa/IbHbIA cocTas (Ka-
YeCcTBEHHbI/ COCTaB Jly4UCTOro MOTOKA).
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MHTeHCUMBHOCTL cBeTa m3mepsetrca B I)k/cM2 B 1 MMH M NIMHEIHO
KoppenupyeTcs ¢ OTOCMHTETUYECKON [eATeNbHOCTbIO (40 ONTMMalb-
HOr0 YPOBHSA CBETOBOr0 HacCblLeHUS). SHepreTnyeckass UHTEHCUBHOCTb
MOXeT ObITb MepeBefieHa B efUMHULbI OCBELLEHHOCTU — JIIOKCbI (J1K).

BecbMa cyLLeCTBEHHbI TaK)Ke KayeCTBeHHble MokasaTe/siv CBeTa, 0CO-
6eHHO o6nacTb ®AP. 3eneHblii NIMCT pacTeHUs B HOPMaslbHOM COCTOS-
HUM norsowaeT 4o 85% nagarollein Ha Hero aHeprum ®AP. Okono 7,5%
O0TpaXkaeTcA NOBEPXHOCTbIO SINCTA N CTOMILKO >Ke rnponyckaeTca. Cusb-
Hee Bcero B 06nactn ®AP oTpaxkaeTcs U NPOMycKaeTcs IMCTOM y4acToK
CNeKTpa, COOTBETCTBYIOLLNIA 3e/1EHbIM ydam.

B ananasoHe ®AP pacTeHnAa CBET MoOrjawatT CeNIeKTUBHO. Y/bTpa-
(hnoNeToBbIE /TyUN, XapaKTEPU3YHOLLMECS CAMOW BbICOKOWM 3HEPTMei KBaH-
TOB U BbICOKOW (POTOXMMMYECKOM aKTUBHOCTbIO, MPAKTUYECKU MOJIHO-
CTbIO MOrNOLWAaTCA NEPBbIMU CAOSAMU K/ETOK MOKPOBHbIX TKaHeW.
MHoOrue HaceKoMble BUAAT B CNEKTPE Y/bTPauoneToBoro U3yyeHus, B
YXMBOTHbIX OpraHu3mMax oHo obycnaBninBaeT 6MOCUHTE3 BUTAMUHA D.

OcHoBHYyt0 YacTb @ AP cocTaBNseT BUAMMBINA cBeT. [1og ero gelicTeu-
eM CthoOpMMPOBASINCb B PacTEHUSX CBETOMOrOTUTENbHbIA MUTMEHTHbIN
KOMI/EKC, a TaKXe fipKas OKpacka LiBeTKOB, MpuB/eKawLwas onblinTe-
nen. XXUBOTHble BUAMMBIA CBET WCNOMb3YKT ANA OpUEHTauuMu B
NPOCTPaHCTBE.

VH(pakpacHble ny4yn HeCcyT OCHOBHYIO 4acTb TernsoBOW 3Hepruu,
KOTOpasi XOpOLO MOrnowaeTcd BHYTPMOPraHM3MeHHOW BOAON. ITO
NPUBOAUT K HarpeBaHUK BCEro opraHmsma, YTto 0CO6EHHO BaXKHO A/1d
X0NOAHOKPOBHbIX XXMBOTHbIX (HACEKOMbIX, PenTunuii n gp.). B pacteHun-
AX BO3JeNCTBME MH(pPaKpacHbIX Nyyeil NposBASeTCA B OCYLLECTBAEHWU
TpaHcnuMpauun ¢ MOMOLLbI0O KOTOPOW M3 JINCTbEB BOAAHLIMM Mapamu
0TBOAMTCA U3/INLLEK TeMN/a, a TakxKe CO34aK0TCA YC/I0BUSA /15 BXOXKAEHUS
Mosiekynn C02 yepes ycTbuLa JINCTLEB.

Mo gaHHbIM A.A. Hunuenoposuya (1967), Ha 3efeHbll NNCT NajaeT B
cpegHeM 3024 K[>K/M2 CO/THEYHOI 3Hepruu B 4yac, U3 Hee IMCTOM MNor-
nowaetcsa 1638 kx/m2B yac, B Tom uuncrne 85% BugmMmon n 25% nHo-
pakpacHOli 4acTu chnekTpa (COOTBETCTBYHLLME MOKaszaTtenu gns orpa-
XeHHoro ceeta 10 n 45%, ana nponyuweHHoro — 5 n 30%). M3 norno-
LLLEHHO 3HepruM Ha hoToCUHTE3 pacxogyeTtcs Bcero 16,8 — 33,6 kOx/
M2 B 4ac, 4To NpMBOAUT K 06pasoBaHuMio 1-2 r/M2 B Yac acCUMMW/ATOB.

B 3aBMCMMOCTM OT MOrNOLWEHNA TOFO UAN MHOTO y4yacTKa CrekTpa y
>KMBOTHbIX OPraHn3mMoB, 0CO6eHHO BOAHbLIX PacTeHWUi, BbIpaboTaMCb XPo-
MaTuUyecKue agantaummn. Tak, BOAHbIE PACTEHNS PasHbIX MYO6UH KOPPEKTU-
PyHOT CBOW OMTMYECKME CBOWMCTBa 06pasoBaHWEM AOMOSHUTENbHbIX MUT-
MeHTOB (KapoTUHOMA0B, PyKOKCaHTUHA — Bypble Bogopocan; R — dmKo-
3pUTPNHA — KpacHble BOLOPOC/N), KOTOpPble PacLIMpAOT U CABUraloT
CNEKTPa/IbHYI0 KPUBYIO MOI/IOLLEHMS CBeTa B 06/1aCTb 3€/1I€HO-T0/Y0bIX U
CUHUX Ny4yeid, KOTOPble Jlyylle BCEro NMPOHUKAKT CKBO3b TOJILLY BOAbI.
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Konn4yecTBo nornowLaemMoit CONMHEYHON 3HeprumM MakcMmMasbHO TOr-
[a, KOrfa COMHeYHble Jly4n neprneHiMKyNsapHbl MOrnoLwarLLeli noBepx-
HocTU. OfHako B TeyeHue AHA CosiHUe MOCTOAHHO MeHsieT CBOE Mec-
TononoxeHwue. Mo3aToMy pacTeHUs BblpaboTanu cneynanbHblil MeXaHU3M
ONTUMaNbHOW OpMeHTauuu IMCTbEB B MPOCTPAHCTBe Ha OCHOBe (HOTO-
TPOMUYECKOW peakuuu.

MornouwieHne ny4YeBO 3HEPTUM MOXHO YBENNUUTb TakKXe MyTeM
yBeNMYEeHNS 06LWeli NOBEPXHOCTU (POTOCUHTE3UPYHOWMX 3/1EMEHTOB,
KOTOpas y pacTeHWUn ABASETCA HE YeM UHbIM KaK ryctoToii 06/MCTBeH-
HOCTW M KOJIMYECTBEHHO BbIPaXaeTCs Yepe3 UHAEKC IMCTOBON MOBEPXHO-
ctu (MNN):

nnan = 22~/sSnn,

roe X5n — cymmapHasa nsowagb BCeX JSINCTLEB;

Snn — nnowaab NOBEPXHOCTU MOYBbI, 3aHATON pacTeHMeM (Mpoek-

umeli ero KpoHbl Ha NOBEPXHOCTb MOYBbI).

Mo gaHHbIM W.M. KynbTuacosa (1982), B 6ykosom necy WJIIM co-
cTtaBnseT 7-8, B cocHoBoMm —oT 7 go 10, B enosom — 11-12. inA cenbxos-
KynbTyp onTumasibHoe 3HadeHue WJIM — 4-6 (40-60 Tbic. M2 Ha | ra
nocesa). Npu cToNb BbICOKUX 3HaYeHUAX V1T pacnonoxeHue NUCTbEB
NoABepP>XeHO OnpefeneHHOlM BbICOTHOW 3aKOHOMEPHOCTWU: BEPXHWE JN-
CTbS PanofioKeHbl MOYTU BEPTUKANbHO, CPEAHNE — HAKJ/IOHHO, & HUNX-
HWE — rOPU3OHTaNIbHO WM MOYTU FOPU3OHTAsIBHO.

Mo OoTHOLWeEHMIO NOTPEOHOCTU K CBETY pacTeHUs 06bIYHO LeNAT Ha
TPW rpynnbl: CBeTOMOOMBbIE (MU TeNNOUTHI), TEHEBbIHOC/VBbIE U Te-
HeBble (oumohnTbI). Kpome 3TuxX rpynn, euwe pasiMyaroT rennmodobbl —
opraHuambl, nsberawouime ceeTa.

MennonTbl COBCEM HE MEPEHOCAT WM MEPEHOCAT OYeHb MJI0X0 AaXxe
He3HauuTe/lbHOe 3aTeMHeHue. K uucny renmomToB OTHOCATCA CTen-
Hble 1 NTyroBble 3M1aKW1, pacTeHNs TYHAP, paHHeBeCceHHMe athemepbl, 60/b-
LWNHCTBO KYNbTYPHbIX PacTeHW OTKPbLITOFO FpyHTa W Ap.

TeHeBbIHOCNUBbIE PaCTEHWS MOTYT CyLLeTBOBaTb U B YC/IOBUSX pas-
HOr0 YPOBHS 3aTEMHEHUS 3a CUET TaKuxX NPUCNOCOBMTeNbHbIX CBONCTB
KaK YBe/IMYeHNEe acCUMUINPYIOLLEN NOBEPXHOCTU, o6pasoBaHue NUcTo-
BON MO3aMKW, CHMKEHNE WHTEHCUBHOCTU AbIXaHUA 1 T.N. TO B OCHOB-
HOM [epeBbs, KYCTapHUKU U TPaBAHWUCTbIE PacTeHWUS /TIeCHOM 30HbI, Ha-
npumep, enb (pog Picea), kneH WMpoKonucTHbIR (Acerplatanoides), 6yk
(Fagus silvatica), 6ysuHa (Sambucus niyra), repaHb nonesas (Geranium
pratense) n ap.

TeHeBble pacTeHMs MPOM3PACTAIOT TO/IbKO B 3aTEHEHHbIX MecTax U
Ha OTKPbITbIX MeCTaxX 06bIYHO BbICLIXalOT. XapaKTepHble MpeicTaBuUTeNn
— 6apBMHOK Masibld (Vinca minor) u dnuctoten (Chelidonium majus).

[na oTHeceHMs pacTeHWit K KakKoli-nnbo CBETOBOM rpynne UCMofb-
3yHT KpUTEpWUiA 0THOCMTENBHOMO CBeTOBOro AosonbcTeuA (OCL), npea-
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NOXeHHbI ewe B 1907 rogy aHrnuiickmm 6otaHMkom HO. BusHepowm.
OC/], BblpakaeTcs B BULE MUHMMa/IbHOW OCBELLEHHOCTWN B MecToobuTa-
HUM [0AHHOFO pacTeHUs (HV>Xe 3TON OCBELLEHHOCTU OHO MOruM6HeT) K
CYMMapHOW OCBELLEHHOCTW Ha OTKpbITOM mecTe. Hanpumep, OB nu-
CTBeHHUUbI cnbupckoii {Larix sibiricd) paBeH 1/5, a byka eBponeiicKo-
ro (Fagus silvatica) — 1/60.

M0 OTHOLIEHNIO K CBETOBOMY (DAKTOPY XMBOTHbIe AeNATCA Ha [HEeB-
HbIX, CYMEpeYHbIX M HOYHbIX B 3aBMCMMOCTM OT Nepuoja WX HambosnblLuei
aKTUBHOCTU. CyMepeyHble N HOUYHbIE XXUBOTHbIE ABNAKOTCA (poTodobamu,
T.e. TEHENO6MBbIMUN OpraHn3Mamm, He BbIHOCALLMMMN APKOr0 OCBELLEHUS.
M3BeCTHbI Takke BUAbl, XMBYLLME B MOSHOW TemHOTe (reanocobel). K
HMM OTHOCATCA obuTatenn nutobuoctepbl (Nog3eMHON 6uochepsl),
abuccanu, nuwiep, BHyTPEHHME NapasvTbl XMUBOTHbIX.

Ce30HHaa M3MEHYMBOCTb XXMBOTHbIX OKa3blBaeT BUSAHME HA WX Feo-
rpamyeckoe pacnpocTpaHeHue, pasMHOXXeHWe, MuUrpauuio u gpyrue
0COBEHHOCTM NOBEfEHMNSA, a TakKXe HEKOTOopble MOP(ONOrMYecKne u
(husnonornyeckne npusHaky (runepTpousa rnas, okKpacka, cnocoo6-
HOCTb BOCMPUMHWMATb MOSSAPU30BAHHbIA CBET U T.M.).

2.6.3 Bnara (Boga)

Bofa — Heobxo4MMoe ycoBre CyLLLeCTBOBaHNS OpraHnM3MoB. XXn3Hb
3apogunace B BOfE M AN MHOTMX OpPraHuM3mMoB O CUX MOP OCTaeTcs
cpefoi o6uTaHna. HakoHeu, Boga SABASETCA OCHOBHbIM MOJIEKY/ISIPHBIM
KOMMOHEHTOM XXMBbIX OPraHM3MOB, HauMHas C YPOBHSA KIIETKW.

O6bLas xapaKTepucTUKa CBOMNCTB BOAbI U ruapoctepbl B LefoM gaHa
B credytouiem pasfene. 34ecb Xe nofpobHee OCTAHOBMMCH NULLL HA
HEKOTOPbIX BMOMOrMYECKN U 3KONOTMYECKM 3HAYUMbIX CBOMNCTBAX BOAbI.

NaBHbLIM Cpefu 3TUX CBOMCTB SBSETCA BbICOKas pacTBoOpsioLLas
CMOCOGHOCTb BOAbl, MO3TOMY OCHOBHble GUMOXMMMUYECKME peaKkLuuu Npo-
TeKaloT MMEeHHO B BOAHOW cpege. C BOAONM Mofy4alT NuTaTeNbHbIe Be-
LecTBa pacTeHus. BogHble pacTBOPbl — OCHOBHOE TPAHCMOPTHOE cpef-
CTBO MWTaTe/IbHbIX BELLECTB U MPOAYKTOB MeTabosmM3Ma BHYTpWU opra-
HN3MOB.

BbicoKas TensonpoBoAHOCTL M HavBbICLIAS CPeAU XUAKUX U TBep-
AbIX TeN TennoeMKocTb BOAbI UrPatoT OMpefensowyo posb B Tena006-
MeHe OpraHM3MoB CO Cpefoli B MOAAep>XXaHWW UX TersioBOro paBHOBeE-
cus.

OC06eHHO OLLYTUMO B/WSIHWE 3TUX CBOWCTB Ha KAMMaTU4ecKue yc-
NI0BUSA KaK KOMMJIEKCHbI 3KOMOrn4yecknii haktop. Yepes cBoMcTBO Ten-
NIOEMKOCTW aKKyMy/IMPYETCA U MnepepacnpefieniieTcs CoNHeyHas pagua-
LMS Ha 3eMHOM Luape. Hapsigy ¢ TenjoeMKOCTbH 3KOMIOrMYECKU BadK-
HbIM CBOWCTBOM SIB/NISIETCA CKpblTas TennoTa vcnapeHus. [ns BoAbl OHa
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paBHa 2263,8 O>/r npn 100°C. AHOMa/lbHO BbICOKOE KOJIMYEeCTBEHHOE
3Ha4eHMe 3TOro CBONCTBA 0COBEHHO BaXKHO B XKAapPKMX CTpaHax 1 cnacaet
BOLOEMbI M CamMMN >XMBble OPraHM3Mbl OT UYPE3MEPHOro McrnapeHus u
ncecyweHus. Npu KOHAeHcauMn BOAAHONO napa 3Ta TensoTa BblaenseTcs
B OKpYXaloLyto cpegy, nosbllas ee Temnepatypy. Boga cnocobHa mncna-
PATbLCA U B 3aMeP3LIEM COCTOSSHMU, YTO BECbMa BaXHO A1 apKTUYECKUX
N cybapKTUYeCKUX 6UOreoLeHO30B.

Bbicokas fnanekTpuyeckas NpoHWLAEMOCTb BOAbl 06ecneynBaeT UH-
TEHCUBHYIO Auccoumaumio XMMUYECKUX BeLLECTB (COoNei, KMcnoT, u oc-
HOBaHWI) Ha WOHbI, YTO AKTMBU3UPYET pa3NUHble BUOXUMUYECKUE
peakuMy M MNOBbIWAeT NX pasHoobpasme, a TaKkKe peannsyeT BHYTpPEH-
HUIA MexaHu3sM OCMOTUYECKON Perynsuuu.

MonspHOCTb MOMEKY/T BOAbI CTAbMAM3NPYIOLLEe LeCTBYET Ha Apyrue
MaKpOMOJIEKY/bl U UX (PYHKLMOHA/IbHYIO aKTUBHOCTb (0CO6EHHO B 3a-
BMCUMOCTW OT TOANLWMHbI TMAPATHOMW 060104KN). STUM >XXe CBOCTBOM
onpegensercsa, 4TO 4YacTb afcopbUpOBaHHON YacTMLaMM MOYUBbLI BOAbI
ABNAETCA HeLOCTYMHOM ANA pacTeHWn (Hanpumep, rMrpocKonmyeckas
BOAA).

BaxHoe 61M0M10rMYecKoe 3Ha4YeHMEe KMeeT BbICOKOE MOBEPXHOCTHOE
HaTA>XEHNe BOAbl, C KOTOPbIM CBA3aHO ABJ/IEHME KanWINspHOCTU U ajre-
3 (NpuamnaHus). CBOWCTBO MOBEPXHOCTHOrO HATSXEHWUS WUCMNO/b3y-
eTCA HenocpeACcTBEHHO MHOTUMMW XXWBbIMW OpraHu3mMamu ansa nepeasu-
XXEHWSA MO BOASAHONM MseHKe (BOAOMEPKMW, TPOMUYECKUE ALLEepuLbl-Ba-
CUICKN N [p.), a Takxe NPUKPenIeHnsa K TBePAbIM MpejMeTaMm Wt
nepemMeLLleHUss BMeCTe C HAMWU (MHOTMe MOJIUTIOCKU, JIMYUHKM KOMapoB
n T.M.).

Bnarogaps 3HauMTeNbHbIM CMNaM CLEMIEHNS MeXAY MOJIeKy1lamMmu BOAbl,
BO3MOXXHbI MepemeLLeHne Bogbl N0 CTe6M0 pacTeHuid, afgcopoLNOHHbIE
npoueccbl B KOPHEBbIX CUCTEMAXx, fblXaTe/ibHble, MULLEBAPUTENbHbIE U
WHble MpPOLeCChl.

Mpo3payHOCTb BOAbI A4S 3HAUMTENBHOrO yyacTKa CrekTpa CO/HeY-
HON pagnaumn obecneuymBaeT MPOTEKAHWE MHOMMX BaXKHEMLUMX >XXMW3-
HeHHbIX MPOLECCOB, Npexje Bcero, (hOTOCMHTE3a B BOAHOW cpefe, a Tak-
)K€ B BOJOHACBILLEHHbIX TKaHAX PacTeHWiA.

Hec>kumaemMocTb BOAbI CMOCOBCTBYET COXpPaHEHWIO (hOPMbl KaK XWn-
BbIX OpPraHM3MoB B Le/IOM, TakK U OTAE/IbHbIX UX OPraHoB B YacTHOCTW.
TypropHoe fasneHue 6narogapsi aToMy obecriedmMBaeT OMpefesieHHOoe no-
NIOXKEHME YacTell pacTeHUn B NpocTpaHcTBe (MoApo6Hee 06 3TOM HUMXKE).

HakoHew, Mbl JO/DKHbI NMOMHWUTb, YTO BOAA SABSETCA [/1aBHbIM MO-
CTaBLLMKOM KWCNOPOAa, BbIAENSAEMOro npu (POTOCMHTE3e, N LOHOPOM
BOAOpOAA, MCMOMb3YEMOro B (DOTOCUHTETUYECKUX PeaKLMUSX.

OTMeuUeHHbIe Bbllle CBOWCTBA BOAblI B TMAPOXMMMUK paccMaTpuBatoT-
CA KaK aHoMmasbHble. B yeM mx npunymHa? BonbLINMHCTBO aBTOPOB HEO-
ObIYHOCTb psija CBOMCTB BOAbl CBA3bIBAET C 0COOEHHOCTAMMU ee CTPYKTY-
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pbl, KOTOpas 06yCnoB/ieHa, B MEPBYIO OYepedb, CYLLECTBOBAHMEM B Hell
0co60ro TvMna MOJIEKY/IAPHOI CBSA3M — BOJOPOAHON (XogbkoB, Bany-
KoHuc, 1968; bnox, 1972 n gp.).

[ns yToOUYHeHNsA cKas3aHHOro paccMOTPUM eLle ABa CBOMCTBA BOAbl —
TeMMepaTypy KMMeHWs 1 NNaBfeHusl, N0 CPaBHEHUIO C COeAUHEHUSAMMU,
aHasIorMyHbIMK BOfe MO MOMOXeHUO B lMepnognmyeckoin cucteme ane-
MeHTOB (Tabn. 2.7).

Ta6bnuya 2.7

Temnepatypbl KUNEHWs 1 3aMep3aHUs BOAbI B CPABHEHUM C APYTIMI COEANHEHNSMM
BOJOPO/a, 06/1aa0LLIMM aHANIOT IYHOM MONEKY/ISPHON CTPYKTYPOIA

CoefiHeHe © Temnepatypa KUMeHus, Temnepatypa 3amep3aHus,°C
MOMEKYNAPHBIA BeC “C
MporHosHasa ®wu3nyeckasd [MporHosHas dusnyeckas
HD (18) + 68 + 100 -87 0
HZS (34) - -61 - -82
HZSe (80) - -42 - -64
H,Te (129) — -4 — - 51

3 paccMoTpeHMs gaHHbIX Tabnuubl BMAHO, YTO BOAA LO/DKHA 6blna
6bl 06nagaTh CyLLeCTBEHHO 60s1ee HU3KUMW TemnepaTypaMmyu KUNeHus u
3aMep3aHusl, YeM 3TO HabngaeTcsa B AeNCTBUTE/TbHOCTM.

WHbIMK cnoBamu, aHOManbHOCTb CBOMCTB BOAbl CBUAETENbCTBYET O
TOM, UYTO 3TW CBOWCTBA He MOAUYMHAKTCA [epnognyeckoi cucTeme ane-
MEHTOB.

M3meHeHUe CTPYKTYpPHbIX 0CO6EHHOCTell BOAbl C MOBbILLIEHWEM
TeMnepaTypbl BfeYeT U3MEHeHMe psAga PU3NYECKUX U TepMOAUHaMUYec-
KNX CBOWCTB, W, CnefoBaTeslbHO, U ee YCTOMUYMBOCTU KaK XUMMWYECKOro
coegmHeHnsa [Mo mepe yBenuuyeHus TemnepaTypbl CBOGOAHAA 3Heprus
06pa3oBaHVs BOLbl YMEHbLUAETCH, 3HTPONUSA YBeNMUYMBAETCA, T.e. BOda
nepexoguT Ha 60s1ee BbICOKUI, HO MeHee YCTOMYMBBLIA 3HEPTETUYECKUNA
ypoBeHb (LLIBapues, 1982).

B0O3MOXXHO, UMEHHO 3TOW 3aKOHOMEPHOCTbK 00YCMOBMEHO TO 06-
CTOATENbCTBO, YTO peakuum oToCnHTe3a TPebyloT OnpeaeneHHOro Tem-
nepaTypHOro pexmnma.

Boo6Lie M3 BbILWEN3N0XEHHOTO BbITEKAET MeyvasbHbIA BbIBO, 4TO
ecnu 6bl CBOIMCTBA BOAbl MOAYUHANUCH 3aKOHY MEPUOAUYHOCTM U OHa
Kunena 6bl Npu TemnepaType, KOTopas XapakKTepHa Ans MOAKCOB X0/10-
fa 3emnun, BpA4 N 3TO NOPOAUO Obl XM3Hb HA OCHOBE OPraHNYyecKumx
COEMHEHWIA.

Buonornyecknii BnaronepeHoc (M TecHeiwunmM 06pa3oM CBSI3aHHbI
C HUM COJIEMepPeHOC) ABNSAETCA OCHOBHbIM 3/1EMEHTOM 6GMO0rMYECKOr0
KpyrosopoTa BoAbl. OH BXOAWUT B K/AMMATUYECKUIA KPYroBoOpoT M Mnpu-
HUMaeT aKTMBHOE yyacTue B MO4YBO0OOpa30BaHUM.
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Hawnb6onee 6naronpusitHbl 4ns 6M0N0rMYecKoro fnepeHoca Boabl Tak
HasblBaeMble aBTOTPOMHbIE (MU 3MHOBUA/IbHBIE) MOYBbLI, HOPMUPYIO-
Linecs B YC/I0BMAX OTHOCMTENbHO F1y60KOro 3aneraHns nog3eMHbIX BOf
N XapakKTepu3yloLimecs AoCTaTO4HO CBOBOAHbIM ra3o06MeHOM C aTMocC-
thepoin, obecneumBatoWwUM 6ONbLIYID MHTEHCUBHOCTb 6MOSIOrMYECKMX
MPOLLECCOB N aKTMBHOE pas3foXeHWe UM FYMUPUKaALMIO OpraHMYecKoro
BelLlecTBa.

Boga B pacTeHue nocTynaeT B pesynbTaTe paboTbl ABYX OCHOBHbIX
«[ABUraTenei»: KOPHEBOr0 W NIUCTOBOro. PaccMoTpyMM BKpaTue paboTy
KaX0ro Mx HuX.

Ecnu cpe3aTb Hafj3eMHYI YacTb pacTeHMs, TO U3 CPe3aHHOl NMOBepXx-
HOCTU CTe6/1st HAUMHAET BbIENSATHCSA XUAKOCTb, UMeHyemMasi NacoKon, —
BO3HWKAET fABMIEHME «Miaya». [pyn NOBbILWEHUN KOHLEHTPaLMnM pacTBo-
pa, MTalLLLEr0 KOPHEBYH CUCTEMY TAKOr0 PacTeHUSs, «Miady» 3amefnseT-
csl, cnefoBaTeslbHO, CMa, KOTOPas BbI3bIBAET «Miady», M0 CBOEN Npupoge
AB/ISIETCA OCMOTUYECKON. [0 AaHHbIM pasHbIX aBTOPOB, «OCMOTUYECKAs»
cuna KOPHeBOro cocaHus» He npesbiwaet 0,1-0,2 MlMa. OcmoTnyeckas
cuna pacxofyeTcs rnaBHbIM 06pasoM MpuW nepexofe Yepes TOHKUA (go |
MM TOJILLLMHOIA) €0l KOPHA — MapeHXumy. Mo MHeHM0 apyrux aBTOpPOB,
npupoga NocTyMn/IeHWs BNaru B KOPHEBYIO CUCTEMY UMeeT HeoCMOTUYeC-
Ky NMpUpoay 1 CBA3aHa, HanpuMmep, C HEKOTOPbIMU SIBNEHUSMU 13 06na-
cTn obmMeHa BelecTB. CocyLas cuna KeTok S (Mm cocyllee oTpauartesb-
HOe fAaBfieHVEe) MOXeT 6bITb BbIpaXKeHO C/efyloLmM ypaBHEHMEM:

S=P- T

roe P — ocMOTMYecKoe JaBfieHue;
T — TypropHoe gaBs/ieHWe (JaB/ieHWe, OKa3biBaemMoe Ha
COLEPXKMMOE KNETKN ee ynpyro 060104KON).

MexaHn3M paboTbl NMCTOBONO «ABUraTesss» TECHO CBSA3aH C MPOLLeC-
COM TpaHcnupaumm (McnapeHus Bnaru pacteHnem). B Knetkax, TepaoLwmx
B/ary, pasBMBaeTCs coCyLiasi Cuia, KoTopas Npyu MHTEHCUBHOM TpPaHCcnu-
pauun pocturaet 0,5-1 MIMa. BO3HMKHOBEHUIKO CTO/Ib 3HAUUTE/IbHOM
CU/bI CNOCOGCTBYET COMPOTUB/IEHNE KOPHSA MPOXOASLLLEMY Yepe3 Hero
TOKy. Mogbem BoAbl Ha BbICOTY, NpeBbiwanLwyo 10 M, 06BbACHAETCS, BO-
nepBbIX, OFPOMHbLIM CONPOTUB/IEHVEM BOfbl Ha paspbIB (MU CLLEN/IeHN-
€M, 0O YeM Mbl yXXe FOBOPW/M BbiLLE), KOTOPOe MO AaHHbIM HOBEMLLINX
ncecnegoBaHmini MoxeT gocturatb 30-35 MIa, 1, BO-BTOPbIX, OTCYTCTBUEM
B MPOBOAALLMNX COCyAaxX pacTeHWli BO3gyxa.

PacTeHns noTpebnsA0T 04eHb 60/bLLIOE KOIMYECTBO BOAbI, B COTHU U
ThICAYM pa3 npeBblLlaoLLLee BeC Cyxoi Maccbl. Hambonee ocTpbiMu ne-
pvo4aMn B XXU3HW pacTeHWi, KOrga OHM 0COGEHHO PE3KO0 pearvpyloT Ha
HegoCTaTO4YHOe CHabXeHWe BOJONM, ABNATCA Nepuogbl 006pa3oBaHuMs
PenpoayKTUBHbBIX OPraHoB.
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XapakTepr3oBaTb MOYBY B OTHOLUEHWW ee CMOCOOGHOCTM YLOBNETBO-
pATb NOTPe6HOCTb pacTeHWA BO Bnare MOXHO ABYMS MoKasaTensaMmy —
BENIMYMHOM KPUTUYECKON BMEXKHOCTU M BE/IMYMHON «MePTBOr0 3arnacax.
KpuTunyeckass nouBeHHas BNaXHOCTb OTBEYAeT Hadvasly 3aBffaHUsA pacTe-
HWi, a «MepTBbIiA 3anac» COOTBETCTBYET TOW BMaXKHOCTU MOYBbI, MPU KOTO-
POl KOpHEeBas cUCTeMa MepecTaeT BCacbiBaTb Bfary U pacTeHue normbaet
0T HegocTaTKa Bofbl. «MepTBbIA 3anac» NPUBAN3NTESIbHO COOTBETCTBYET
MaKCMMas/IbHOMY COAEPXXaHWIO B NMOYBE MPOYHO CBA3AHHOW BOfbl, KOTOpas
AB/ISIETCA COBEPLLUEHHO HeycBOSIeMOW A1 pacTeHMs M3-3a ee MPOYHOro
yaepXXnBaHWS NOYBEHHbIMW 4YacTuuamun. B HekoTopoM uHTepBane 6onee
BbICOKMX 3HAYEHWUI BNXHOCTU TPyAHasa LOCTYMHOCTb Bfarn onpegensiercs
Masioil ee NOABUXHOCTbIO (HWU3KOM BNaronpoBOAHOCTLIO MOYBbLI) M OTHO-
CUTENbHO KPYMHbBIM MOMEPEYHNKOM KOPHEBBIX BO/IOCKOB, YTO MPENATCTBYET
X MPOHMKHOBEHMIO B NOpbI C ycBossemoii Braron (Poge, 1965).

B BepxHMX yacTax nnTocdepbl (30Ha BbIBETPMBAHUSA), KaK N3BECTHO,
npeobnagaet HUCXOA4ALLAA M naTepanbHas (rOpU3oHTaNbHasA, NaacToBas)
MUrpaums BewecTB. PacTeHns co3galoT NOTOK MUrpaLmm, BCTPeUHbI No
OTHOLUEHUIO K rocnofcTeytowemy (BanykoHuc, Xofabkos, 1973).

C 61010rMYeCKNM NEPEHOCOM BOAbI CBSA3aHa B MepBYIO 04Yepeib MUT-
paums 371eMEHTOB, BXOAALLMX B COCTaB 30/1bl pacTeHuii: Ca, K, Mg, Na, Si, P,
Al, Fe, S. Pa3nnuHble pacTuTe/ibHble COOOLLECTBA EXErogHO N3BEKAKOT U
BHOBb BO3BpalLlalOT B MOYBY BMeCTe C OMajoM OTMUPAIOLLUX HA3eMHbIX
yacTein oT 80 go 620 Kr oKuceil 3TUX 3N1EMEHTOB Ha 1 ra naowaaw.

Bnara (Boga) B COOTBETCTBUM C KOMMOHEHTHOW XapaKTepUCTUKOW
6uoreoueHo3a, gaHHOW B nogpasgene 1.3, npeacTaBAsieT cob6oi rugpo-
TOMHYI0 COCTaB/IAIOLLYIO 3KOTOMa W MOApasfe/iseTca Ha aTmocdepHble
ocafiku, Bnary nouysbl 1 Brary Bosgyxa. lpasfa, HeKOTOpbIe aBToOPbI BMary
BO34yXa OTHOCAT K KaumaToTony.

Bonee nogpobHo BogHaa obosiouka 3eMnn (rugpocdepa) U ee KOM-
MOHEHT OXapaKTepu3oBaHbl B CrefyloLleM pasgene. 34ecb e 0CTaHo-
BUMCS JIULLb HA HEKOTOPbIX UX OCOBEHHOCTAX, MMEILLNX 3KOJI0r0-610-
NIoryecKoe 3HaudeHue.

Mpy xapakTepucTUKe aTMOCHEPHLIX 0CafKOB BaXXHOE 3HAYeHWe umeeT
COOTHOLLIEHME UX KOMNYECTBA U BENNYMHBI ncnapsiemMoctu. O6nactu, B Ko-
TOPbIX UCMaPSAeMOCTb MPEBbLILLAET rOf0BYH0 CyMMY O0CafKOB, Ha3blBalOTCH
apuaHbLIMK (CyXUMM). YUacTKu CyLUK, B Npefenax KoTopbIX MMeeT 06paTHoe
COOTHOLLIEHWE rO40BOM CyMMbl 0CafiKOB 1 MCMapseMocTu, T.e. F4e pacTeHns
obecrneyeHbl BOLOW B JOCTATOYHOW Mepe B TeueHMe MPaKTUYecKu BCEro
BereTaumoHHOro rnepuoja, HasblBaoTCA TYMUOHLIMA (BNaXKHbLIMK).

Mo gaHHbIM K.M. CbiTHUKa c coaBTopamu (1987), B KaXablidi MO-
MEHT BPEMeHU aTmocdepa CoAepP>XXUT 0K00 13 MunanapaoB TOHH Bnaru.
3Ta undpa NpakKTUYECKN NOCTOSAHHA, Tak BbINafeHWe Bfarv B BUae atMmoc-
(hepHbIX 0CafKOB MOCTOSAHHO BOCMOMHAETCA McnapeHneM. CKOpOCTb Kpy-
roBopoTa Bfarn B aTMocepe onpeaensieTcs OrpomMHoli LUngpoli — oKono
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16 MMNNIMOHOB TOHH B CeKyHAY wan 505 TPUANNOHOB T B rog. Mo gaHHbIM
TeX )Ke aBTOPOB, 3KBMBA/IEHTHbIN C/0/ BOAbl, paBHbIi 06bEMY cofepiKa-
Lelica B 3eMHOI aTMocdepe Brary, MMeeT MOLLHOCTb BCero 2,5 cm.

OpHako Ha 3emse B cpefHeM 3a rof Bbinagaet 92 cm ocagkos. Cre-
[oBaTesNbHO, 3a rof B aTMocepe Bnara o6HoBsieTca 92:2,5 = 36 pas. 310
3HAUUT, YTO MOJIEKYNAa BOAAHOr0 napa npedbiBaeT B aTmocdepe 10 gHei
(YaHnpnep, 1974).

CoueTaHme 06ecrneyeHHOCTN pacTeHWid BNaroii 1 onpefeneHHbIM
TEPMUYECKUM PEXMMOM peannsyeTcs Mnpu MOCTPOEHUU CreumnasbHbIX
KMmaguarpaMmm, Ha KOTOpbIX MacliTabbl LWKaa 3TUX PaKToOpoB MPUHATO
HaHOCUTb B COOTHOWeHUN 2:1. KnumagmarpaMmMmbl HarnsgHo nsobpa-
XKalT nepuoibl 3acyXv U M36bITOYHOIO YBNAXKHEHUA NPU pasHbIX TuMNax
KnMmarta u gpyrue KauMaTuuckue ABfeHUSA. TPUHLUUN MOCTPOEHUA U
npumepsbl KnMMaguarpamm rnpusegeHbl B pabote A.C. Libineposnya u
.M. Tannya (1976).

Bopa, Bxogdwiaa B COCTaB XXMBbIX OpraHM3mMoB, Mosyyunsia HassBaHue
OmocthepHoit Bodbl. XKMBble OpraHW3Mbl B cpejHeM Ha 2/3 cocTosAT u3
BoAbl. Be3 aToli BOAbI X CyLLeCTBOBAHME HEBO3MOXHO, KO/IMYECTBEHHAs
XapaKTepucTuka Bofbl B 6uocepe (Ha Npumepe opraHvM3mMa 4esioBeKa)
[JaHa B Tab6n. 2.8.

Tabnuuya 2.8
Bops B >XMBOM BeLLLeCTBE Tena venoBeka
XapakTep BelLecTBa % 0T Beca Tena Wn TKaHew

B TkaHsx:

XMPOBbIX 20

KOCTSAHbIX 25

rneyeHn 70

MbILLEYHbIX 75

KpoBM 79

Mo3re 85

nMbI 96
Bcero: 60

Benku 19

XKupbl 15

MuHepa/ibHble BeLlecTBa 5

Yrnesofbl 1

O6wmin 06bEM BOAbI, COAEPXKALLENCH B XMBbIX OpraHn3Max, OLeHu-
BaeTcs B 2,5 Tbic. KM3 (Pelimepc, 1980). Mo gpyruM gaHHbIM, OH MeHbLLe
— 1,12 tbIc. KM3 nan 0,00007% OT 06WMX MUPOBLIX PECYPCOB BOAbI
(Cokonos, 1974).
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OCHOBHYI0 4acCTb BOAbl CYXOMYyTHblE pPacTeHUs TepsaloT B pe3ynbrarte
TpaHcnupauun, a X1UBOTHbIE — C MPOAYKTaMM BbILENIEHUA U AbIXaHUS.

Pacxogf Bnarn ¢ 1ra pacTuTesIbHOCTW COCTaB/ISAET B cpefHeM 3-6 TbIC.
T. 3a BeretauMoHHbI/ Nepuof. 3TO KOMYECTBO MOYTU PaBHO FOAUYHOM
CYMMe 0CaflKOB B JaHHOW MeCTHOCTU. [MOTPebHOCTb HEKOTOPbIX KYNbTyp
B BoZe (B MM C/0S BOAbl) TakoBa: 3epHOBble 365-760, LUMTPYCOBbIE U
xnonok 500-600, caxapHblii TpOoCTHMK 400-950 (Pamag, 1981).

OCHOBHbIe KO/IMYeCTBEHHbIe MoKasaTenn TpaHcnupauuu npusefe-
Hbl B Tabn. 2.9.

Tabnuua 2.9

MoKasaTenu TpaHcnvpamm

Mokasatenu XapakTepucTuka nokasarenei KonuuecTBeHHble 3HaYeHUs
1 2 3
MHTeHCUBHOCTL ~ KonnuecTBo BoAbl,0TAaBaemoli ¢ 15-200 r/m2B 14 (gHem) un 1-20
elMHNLbI NNCTOBOW MOBEPXHOCTM B I/M2B 14 (HOUbIO)
eVHULY BPEMEHU
MpoaykTrBHOCTL  KOMMYECTBO CO3[4aHHOI0 CyX0oro
BellecTBa Ha 1Kr 3aTpayeHHol Bnarn 8-10 1 (B cpefHem 3 i)
KoathdhmumeHT Konn4yecTBo BOAbI, 3aTPa4YeHHOE Ha
TpaHcnvpaumm e[IVHV1LLY CyXO0ro BelLecTBa 100-800 (B cpeaHem 300)

CNaBHbIMW UCTOYHMKAMW BOAbl 471A PacTeHUI SABNSAIOTCA COAepiKa-
Lasaca B NoyBax rpasBMTauUMOHHAsA U KanunnspHas Bofbl. HekoTopble
pacTeHus (3NUMPMUTbI, cakcay/, KaKTyCbl, MX1, TULWAAHNUKMK) MOr/I0WaT
KanenbHOXUAKYIO BOAY, BblNafaloLLyo B BUAe AOXASA, Mefbyalillive Ka-
nesibKN TymaHa, a Takxke napoobpasHyto Bnary BO3gyXa.

>KnBOTHbIE NocTyn/nieHMe BOAbl B OpPraHm3M OCYLLECTBASAKOT NyTeM
NMnTba (NTULbI, MNEKONUTAKLWME) UNM BcacblBaHUSA BOAbl 4Yepe3 Mno-
KpoBbl Tena (amgnbun, Knewm u gp.). MHorme XX1MBOTHbIE JOBO/IbCTBY-
I0TCA TO/IbKO TOI BOJON, KOTOpas nocTynaeT ¢ nuwei. HekoTopble
XVUBOTHbIE MCMONb3YIOT MeTabonnyeckyro (3HAOTEHHYI) Bogy, KoTopas
obpasyeTcs B MpoLLecce OKMC/EHMSA 3amnacoB XXMpa B CrheunanbHOM XUn-
poBOM Tene (ambapHbIil 4OITOHOCUK, MYYHOW 4epBb, FyceHuua nnaTs-
HO MO/ M AP.). Y KPYMHbIX XUBOTHbIX (Bep6/t0Abl, caiirakm v gp.) m3
100 r »kmpa obpasyetca okono 107 r meTabonmMuyeckoi Bogbl. Ans 3aTux
XXMBOTHbIX XapaKTepHbl pas/iMyHble MPUCNOCO6MeHNSA, HanpaB/eHHbIe
Ha MakKCcuMMasibHOe COXpaHeHWe 3anacoB BOAbl (HOUHOU 06pa3 >XU3HW,
B/IarOHENPOHNLAEMOCTb NOKPOBOB, PE3KO MOHWUXEHHOe MOTOBbIfene-
HUe, peAKoe [AblxaHuWe W rNyb60Koe PacrnofoXXeHWe OpraHoB AblIXaHWUS,
MaKCUMasibHO 06e3BOXEHHblE MNPOALYKTbI BblAe/fleHns un T.0.).

B 3aBMcuMMOCTM OT crocoba perynmpoBaHWs CBOEro BOAHOI0O pexuma
pacTeHUs fenaTcs Ha NOMKAIOrMAPUAHbIE Y TOMEOrUAPUaHbIE. PacTeHus nep-
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BOW rpynnbl (Ha3eMHble BOAOPOC/N, IPMbbl, NNLWARHUKN, HEKOTOPbIE MXU
W Op.) He 06nagalT CNOCOBHOCTLIO aKTMBHO perynmpoBatb CBOW BOf-
HbI peXkuM. 3Ta CNOCO6HOCTb MPUCYLLA TO/IbKO FOMEOrapuaam, K 4miciy
KOTOPbIX OTHOCMTCA OCHOBHas Macca HblHe CYLLECTBYHLUUX PaCcTeHWUA.
ApheKTMBHAA perynauma npouecca BOLOOTAAYM OCYLLECTBAAETCA Npu
MOMOLLM YCTbUYHOIO anmnapara, BOAOHENPOHULAEMOCTbIO BHYTPEHHUX
K/IETOK M TKaHel, Crnoco6HOCTbI0 CBOpaYMBaTh IMCTbSA U T.M.

OpuruHanbHasa KnaccumKaLmsa 3KOI0rMYecKMX rpynn pacteHnin no
UX OTHOLWIEHUIO K Boje paspabotaHa A.M. LLeHHMKOBbIM. 3Ta Knaccu-
thukauma npueegeHa B Tabn. 2.10 (no .M. KynbTnacosy, 1982, ¢ nsme-
HEHMAMN).

Ta6nuya 2.10

3KOM0rMyecKast KaccumKaLms PacTeHIA No 1X OTHOLLEHMIO
K BOAHOMY (paKTopy

Mpynna Mogrpynna KpaTkasi xapakTepmcTuka Mpunepsbl
1. M'mapotunTbl Hanwnuwne ocob6oii Bo3gyLWHOM
TKaHW — a3peHxXVMbl, 0becneym-
BaloLLieli NaBy4ecTb OPraHoB
1.1. MNnasatowpe KOHTaKTUPYOT C ABYMSA cpe- Packa
Ha NOBEPXHOCTW AaMu — BOAOM U BO3AYXOM (Lemma sp.),
MHOTOKOPEHHUK
(Spirodelasp.)
1.2. MorpyxeH- B3BeLleHHble B BOAE, KOHTAKTY- L}/3g3|pt4a_ﬂ<a
Hble—TIoBeLLIEH- PYIOT TO/IbKO C O4HOW cpeaoli (Urticularia
Hble (Bogoin) POroIMCTHMK

(Ceratophyllum)
1.3. MorpyxeH- HaxofaTcs BAByXcpesax—Boje

2. TvrpodmTbl

3. KcepotmThbl

4. Me3otunTbl

5. Shemepbl

9 — «OCHOBbI 3KONOrUm» T. 1

Hble YKOPEHS0- 1 NnouBe
mecs

1.4. MnaBatoLime KOHTaKTMPYIOT C TpeMms cpeda-
Ha NoBEPXHOCTN MU —BOZ0M1, MOYBOW 1 BO3LYXOM
YKOpeHsoLLmecs

1.5. AMun6buii- 3aHMMaloT 6eperoeble U NpUG-
Hble BUdbI PeXHble Me/KOBO/AbA

CyxonyTHble pacTeHus 06-
naeTeVi JOCTATOYHOr0 BOAO-
CHaBXEeHNS N BbICOKOW BNaXx-
HOCTW BO3AyXa, M/0X0 nepe-
HOCAT AaXke KpaTKOBpPeMeHHoe
yBajaHNe

BbIHOCSAT BpeMeHHOe yBsijaHne
¢ noTepeii fo 50% Bnaru unn
CMOCOOHBIE XWUTb B apUAHOW
MECTHOCTM

Moapo6Has xapaKTepucTukKa
[JaHa HUxe
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Jnogea
(Elodea canadensis),
BaLLILLICKepUS
(Vallicneria spiralis)
KyBLUMHKa
(Nymphaea),
BukTopus ( Victoria
regia)
Crpenonmnct
(Saggitaria
saggitifolia),

pnc .
(Orysa saliva)
Manupyc
(Cyperuspapirus),
nasibMa 6010THas
(Phoenixpaludosa)

Cakcayn
(Haloxylon
ammodendron),
BepO/IOXKbS KOMHOUKA



T.K. TopbiwmHa (1979) no xapakTepy MpeojosieHWUs YC/0BWUIA 3a-
CYLL/IMBBIX MECT Cpefu KCepohUTOB BbIAeNSIET TPU NOATPYNMbI: 3YKCepo-
OUTbl, FeMMKCEPOCIUTbI U MOKNIOKCEPOPUTbI.

PacTeHVsa nNepBoli NOArPYNMbl XapaKTePU3YHTCSA MOHUXEHHOW TpaHc-
nupaymen, 0Co6eHHO B Yacbl HaMbosbLLUER cyxocTu Bo3gyxa. Mpumepsi:
nonbiHb ronybas (Artemisia glauca), BepoHMKa onyuwleHHas (Veronica
incana).

PacTeHus BTOpOl rpynnbl MMeKT MOLLHYH KOPHEBYH CUCTEMY,
obecneumBawLly becnepeboiiHoe BogocHabxeHue. lMpumepbl: Lwan-
(et (Salvia pratensis), pesak (Falcaria vulgaris).

PacTeHnsa TpeTbeli rpynnbl He MOryT PerynMpoBaTb CBOW BOAHBIN
PEXWM; B CYXYH U XapKyl MOrofy OHW BbICbIXalOT 40 BO3AYLUIHO-CYyXO-
ro COCTOAHMWA, 0AHAKO Mocfe A0XAA 0XusalT. K 3Toi rpynne oTHOCAT-
CS NMNLIANHWKW, LpeBeCcHble rpubbl, CTEMHbIE MXWU 1 BOLOPOC/IN, U3 LiBET-
KOBbIX — pamoHama cepbckas (Ramondia serbica), rebepnes pogonckas
(Heberlea rhodopensis).

Ocobyto rpynny KcepouTOoB COCTABMSAT CYKKYNeHTbl — pacTeHUs
C 0YeHb MSCUCTBIMU JINCTBAMU WM CTe6NSIMU, B KOTOPbIX 3amnacaeTcs
Bnara. 3T0 pas3/IMyHble KaKTYCOBbIE, arasbl, anoa.

Takue ke ocobble MOATPYMMbl COCTABASKT pPacTeHWsi, NPUCMoco6-
NEHHbIe K HefoCTaTKy KaK Bfaru, Tak U MUHepanbHbIX BELLECTB B YC/0-
BMSAX HU3KUX TeMnepaTyp. JTO TaK Ha3biBaemble KCEPOMOPMHbIE ONUIOT-
pobl, nogpasgensiemMble Ha MCUXPOUTHI U KPUOUTbI. Menxpodntbl —
XN1afloCTOViKME PacTeHUS BNaXKHbIX NMOYB. DTO CeBepHbIe XBOWHbIE, BeY-
HO3€e/leHble KYCTapHUKW U KYCTapHWKWU NECOTYHAPbl U Ap. [Mpumepsl:
cocHa cubmpckas (Pinus sibirica), kegpoBblii cTnaHHUK (Pinus pumila),
nBa Kapnukoas (Saltcarctica), kntoksa (Oxicoceus) n gp. Kpnopuntbl —
XN1afl0OCTOMKNE PacTeHUs CyXMX MecToo6uTaHuii. O6bIYHO MMEKT Mo-
AYLIKOBUAHY Gopmy. Mpumepbl: akaHTonumoH (Acantholimon), Tepec-
keH (Eurotia ceratioides).

MpoMeXyTOUHOEe MOJIOXKEHWE MEXAY rurpouTamm n KcepoutTamm
3aHUMaloT Me30(hUThbl. DTO Hambonee o6LIMPHAA MO BMAOBOMY COCTaBY
3KOM0rnyeckas rpynna pacTeHuii, NpuypoyeHHasi B OCHOBHOM K yMe-
PEHHO BNaXHbIM MecToobuTaHusiM. K 3Toli rpynne oTHocuTcst 60/1b-
LWUMHCTBO JINCTOMAfHbIX [ePeBbEB U KyCTapHUKOB, SIYrOBbIX U JIECHbIX
TpaB, OCHOBHbIE Ce/IbCKOX03ANCTBEHHbIE KY/bTYpbl.

MepByo Moarpynny Me3o(UTOB COCTaBASKOT BEYHO3e/IEHblE Me30(K-
Tbl TpONU4Yeckmx necoB. Mpumepbl: MoHcTepa (Monstera deliciosa), thmkyc
(Ficus elastica). BTopasi nogrpynna — 3MMHe3efeHble [epeBSHUCTbIE Me-
30(0MThbl. ATO B OCHOBHOM PacTeHMs caBaHH, Hanpumep 6ao6a6 (Adansonia
digitata). TpeTba nogrpynna — fieTHe3eNeHble AEPEBSHUCTbIE Me30(UTHI.
Mpumepsbl: gy6 (Quercus sp.), 6epesa (Betula sp.). UeTBepTas noarpynna —
NeTHe3eNeHble TPaBAHUCTbIE Me30UTbl (MHOroneTHMe). MNMpumepsbl: Kie-
Bep nyrosoii (Trifolium pratense), nioTuk egkuii (Ranunculus acer).
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CBoeobpasHyto rpynny pacTeHuii cocTaBAsilOT 3deMepbl U 3chemepo-
nabl. demepbl — OLHOSIETHME TPABAHUCTbIE PACTEHMSA C KOPOTKUM, Kak
NpaBuo, BECEHHUM XXWU3HEHHbIM LUK/IOM. XapaKTepHbl 415 cTenei, no-
NyNycTblHb N NMYCTbIHb. dhemeponibl, B 0TMYME OT 3hpeMepoB, ABNAIOT-
CA MHOTO/IETHUMU TPaBAHUCTbIMU pacTeHusaMu. Mpumepbl ademepos:
mak (Papaverpivonicum), kpynka BeceHHsisi (Dmba verm). Mpumepsbl 3ge-
mepoungoB: TionbnaH (Tulipa), ocoka (Carex), repaHb Kny6HeHOCHas
(Geranium tuberosum).

HeckonbKo no-oco60My MO OTHOLUEHUIO K BMI&XHOCTU CPefbl Knac-
cMrUNpYOTCS MUKpPoopraHmambl (6akTepun). PocT 6akTepuii — Kce-
POhMNIOB HauMHaeTcs Npu BAaXKHOCTU 85-90%, Me30(MNI0B — NpU BaX-
HocTM 90-95% 1 rMrpornnoB — npu BAaXHOCTU cBbilwe 95%. B.C. Cama-
puHa (1977) yka3blBaeT, UTO NOCKO/IbKY B FOPHbIX MOPOAax, Aaxe B 30He
aspauumu, rge NpucyTCTBYeT TONbKO TUrpocKonmMuyeckas M MNaeHOYHas
BOZa, B/I&XKHOCTb BO3fyXa, 3ano/HAIOLLEro Mopbl, BCerja npakTUyecku
61m3ka K 100%, TO MOXKHO YTBEPXAaTb, YTO YC/IOBUS eCTECTBEHHOW BiaXK-
HOCTW TOPHbIX NOPOJ B 60NbLUNHCTBE ClyyaeB 6naronpusATHbI A1A MO-
BCEMECTHOr0 pasBUTUSA MUKPOOPraHWU3MOB.

MuTaHne KOPHEBOW CUCTEMbl PacTEHWIA BOLOW C PacTBOPEHHbIMW B
Heli OpraHM4YeCKMMU U HEOPraHWYEeCKMMW BeLLecTBaMy OCYLLEeCTBASAET-
CH 3a CYeT TPYHTOBbLIX BOA — MepBOro OT 3eMHOW MOBEPXHOCTM Bblgep-
YKaHHOro BOAOHOCHOrO ropm3oHTa. CumMTaetcs, 4YTO ONTUMAa/bHbIM, T.e.
obecneymBaroLMm b6ecriepeboiiHOe CHabXXeHMe BNaroin pacTeHWUi, aBns-
eTCHA TaKOW YPOBEHb FPYHTOBbIX BOJ4, NPV KOTOPOM BePXHAS FpaHmua Tak
Ha3bIBaeMOI KanuanspHON KaiiMbl OT FPYHTOBbLIX BOZ LOCTUraeT MoBepX-
HOCTM MOYBLI U/IN He OMYCKaeTCA HUXKe CM0SA, B KOTOPOM PacrosioXkeHa
OCHOBHasi macca KOpHeii.

BepxHAS rpaHuua KanuiaspHOlW KalMbl COOTBETCTBYET CKayKo06-
pasHOMY YMEHbLUEHUIO BNaXKHOCTW Ha OrnpefesieHHOM pPacCcToAHUM OT
YPOBHSA TPYHTOBbIX BOA. KanunnspHoe nofHATUe OT 3epkasa (nojsem-
HOI NOBEPXHOCTU) rPYHTOBbLIX BOA B MecyaHblX rno4ysax coctasnset 0,5-
0,9 M, B cynecyaHbix — 1,0-1,2 M, Ha cyrnuHkax — 1,5-2,0 m 1 B Topha-
Hbix noyBax — 0,5-1,5 m (B 3aBMCUMOCTM OT CTENEHWN Pas/ioKeHus, 60-
TaHWYeCcKOro coctaBa M gp. 0cob6eHHOCTel Topda).

BnaronpuaTHbIM 415 pacTeHWii SBASETCA MOCTOSAHHbIA ONTUMaib-
Hblli YPOBEHb FPYHTOBbLIX BOA. B 3ToM cnyvae pacteHus 6ecnepeboiiHo
CHabXarTca BAaroi U Mx NPoLYyKTUBHOCTb MPaKTUYECKN HE 3aBUCUT OT
KO/IMYeCcTBa WM pacnpejeneHns ocajkoB B TeyeHMe Ce30Ha Beretauuu.
OnTuMasnbHble NMOCTOAHHbIE YPOBHW FPYHTOBbLIX BOA ob6ecneyuvBaroT
HaMBbICLUYO MPOAYKTUBHOCTb BCEX Me30(hW/IbHbIX BUOB pacTeHWit (T.e.
pacTeHWn C yMepeHHbIMU TPe6OBaAHMAMU K YBNAKHEHWIO MOUYBbI).

B ecTecTBeHHbIX YCNOBUAX MOCTOSAHCTBO YPOBHS FPYHTOBX BOf, Kak
npasuno, He Habnwogaetcs. O6bIYHO B rO40BOM X0[€ YPOBHSA IFPYHTOBbIX
BOZ OTMeyalTCa Mepuoibl BECEHHEro nogbema K sieTHero crnaga. Kone-
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6aHMa YypPOBHA TPYHTOBbLIX BOJ OKa3blBalOT OTPULATESIbHOE BIMAHME Ha
POCT M NPOAYKTUBHOCTb pacTeHuii. CHXeHNE YPOBHSA BOAbl HUXe OnN-
TUManbHOro NMPUBOAUT K COOTBETCTBYIOLLEMY YIrNy6/AeHUI0 BepxHei
rpaHvLubl KannuaspHoW KaliMbl M OTPbIBY ee OT BepXHero KopHeobuta-
eMOoro C/104 MouYBbl.

CnepyeT OTMETUTb, UTO caMa KanwanisipHasa KaliMa MoxeT 6bITb Noj-
pasfeneHa Ha Tpu 4YacTu. B HMXXHel ee yacTu BOJOWN 3amOJIHEHbI BCe
MOYBEHHbIE MOPbI, B CPefjHE — MeSIKNe U CpejHue, a B BePXHEN TObKO
mMenkue. Takum 06pa3oM, MMEHHO B BEPXHEl 4YacTu co3galTcs onTu-
Ma/ibHble YC/I0BUS BOAHO-BO3AYLIHOI0 NMTaHWUA pacTeHW, T.e. Npu fo-
CTaTOYHOM BOJOCHaOXEHMN COXpaHseTcs focTaTouHas aspauma (poctyn
BO3f4yXa NS AblXaHWUs KOpHeit).

Kpome nepnogoB oTpbiBa KanunnspHoi KaliMbl OT CM0SA MOYBbI, e
pacrnonaratioTcs KOpHW, He6N1aronpuaTHbIMU ABAAIOTCA Nepuogbl 3aTon-
NEHNA KOPHeBbIX CUCTeM. 3aTomnjieHne KOpHel B cepeauHe Beretauuu
yXXe B TeyeHue 5-7 gHell NMpMBOAUT K rMbenn MHOrve Me3oubHble
Ce/IbCKOXO03ANCTBEHHbIE M ApPeBeCHble PacTeHUS.

3TN 0C06eHHOCTM BOLHOr0 peXxmma HeobXO0AMMO YUMUTbIBATb MpU
NNaHMPOBaHUM Kak OpOCUTeNbHbIX, TaK U OCYLUMTE/IbHbIX Mesmopauunii.

3peKT KonebaHNA ypoBHel FPYyHTOBbIX BOA HeOAHa3HayeH ANS
Pas/INYHbIX CENTbCKOX03ANCTBEHHbIX KyNbTyp U 06yCcnoBfeH ux 6uono-
rMYecKMn 0C06eHHOCTAMM. Tak, 0f4HWN pacTeHUs (KOPMOBbIe TPaBbl, OBEC)
CrnocobHbl 6e3 OWYTUMOro CHUXEeHUA MNPOAYKTUBHOCTU MEPEHOCUTb
onpejeneHHOe BpeMs HEKOTOPbI/ HeAOCTaTOK Kucnopoga npu 6onee
BbICOKOM YPOBHE FPYHTOBbIX BOA; ApYrue (A4YMeHb, MLIeHMUa, KYKypy-
3a) 6e3 3aMeTHOro yuiepba NepeHoOCAT HEKOTOPbIA HeAOCTaTOK Bnaru B
nouse. NS ycnoBuini YKpauHbl 1 Benopyccumn ycTtaHOBJ/IEHO, YTO B 06-
LeM Cryyae B Cyxue rofbl NPy CHUXEHUW YPOBHSA FPYHTOBbIX BOJ Ha
0,5-1,0 M ypoxan CenbCKOX03ANCTBEHHbIX Ky/NbTyp CHWMXaeTcs Ha 48-
50% un 60nee Ha necyaHbIX nNoysax U Ha 10-30% Ha cynecsix N CyriaMHKax
Mo CPaBHEHUIO C HOPMaJIbHbIMM MO YBAAXHEHUIO rogjamu (Npu oAnHa-
KOBOM YPOBHEe arpoTexHWKu n ypobpeHus nousbl). [Mpu aToM cnegyet
UMeTb B BMAY, YTO 3(PHEKTUBHOCTb YA06PeHUA MOYBbI MPU HepocTaTKe
BMarn HesHauuTesbHa, MOCKOMIbKY pacTeHUs NOTPebasioT nUTaTeslbHble
BeLLleCTBA TO/MIbKO M3 MOYBEHHbIX PacTBOPOB.

Oco6eHHO 4YyBCTBUTENIbHA K MOHVKEHWIO YPOBHEW TFPYHTOBbIX BOJ
Nyro.as pacTUTe/IbHOCTb. B0O BCeX Cryyasx CHXXeHWEe YPOBHS FPYHTOBbIX
BOZ, BbICOTbl WU MPOLO/HKUTENIbHOCTWU 3aTOMJIEHUA, BbI3bIBaeT Aerpaja-
LM NIyroB, TaK Kak fiyroBas pacTUTe/IbHOCTb MPUCNocobsieHa K BbICO-
KO BN@XHOCTWM MOYB. YMEHbLUEHUE BbICOTbl M MPOAO/KUTENBHOCTH
3aTOM/IEHNA NPUBOAUT K MNafeHW0 MPOLYKTUBHOCTM 3a/IMBHbIX /1yroB,
KOTOpble, HANpMMep, 40 OCYLLUEHUS NOWMbI WU CAPAMIEHUA pycra peku
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3aMBa/ICb BECEHHUMW NAaBOAKOBbIMM BOAamu, MPUHOCUBLUUMUK 60/b-
LLIOe KO/IMYECTBO Me/ibYailLumMX NOYBEHHbIX YacTuy, B Buge nna. OcobeH-
HO 6bICTPO fgerpajauuns NyroB NPOMCXOAUT Ha MecYaHblX U TOPGSAHbIX
noysax; Ha CYyrIMHUCTbIX NOYBax BCMeACTBME MX 60MbLUe Cnoco6HOCTM
yAepXaTb Bnary o6uibHble 0cafKu MOryT 3aMef/InTb NpoLecc Aerpaja-
Lunu.

[peBecHble pacTeHus obnagatoT 60/bLUel YCTONYMBOCTBIO K M3Me-
HEHWIO TMAPOSIONMYECKONO peXxmMa: Tak Kak UX MOLLHas 1M XOopoLlo pas-
BMTas KOpHeBas cMCTeMa CnocobHa B 60/bLUel CTEMeHU UCMO/b30BaTb
Bnary BblMafatolmnx aTMocepHbIX 0CafKoB, a CTBOJ1 — HakamnaMBaTb
BOAY B GnaronpusiTHble nepuogbl roga. Mo3ToMy ApeBeCHble pacTeHUs
MepeHOCAT 3acCyLU/IMBble MEPUOAbl WM CHVDKEHUS YPOBHS BOAbl C MU-
HUManbHbIMW NOTEPSAMM NpUpPOCTa.

®aKTop BNAXHOCTW BECbMa BaXEH He TOJ/IbKO AN PacTeHWUi, HO ©
A5 XXMBOTHBIX, MPUYeM cnocobbl perynauum BogHoro 6anaHca y nocne-
AHUX 6onee pasHoo6pasHble M MoApas3fensTcsa Ha MOBeAeHYECKWUe,
mopdonormyeckne u usmnonormyeckme. Havnbonee xapakTepHbIM MO-
BeJEeHYECKUM MpUCMOCco6/1eHneM SIBASieTCA CMOCO6HOCTb Moucka BOAO-
e€MOB N Hambosiee 6naronpuATHbIX MeCcT 0bmuTaHusA. Mopdonormyeckue
npucnocobs1eHNS BbIPaXeHbl B BUAE MOPKOCTPYKTYPHbIX 06pa3oBaHuii,
HanpaBJ/ieHHbIX Ha yAep>KaHue BoAbl (PaKOoBMHbI MOJIHOCKOB, OpOroBe-
HUEe KOXHbIX MOKPOBOB penTuiunii u T.n.). dusmMonornyeckne npucrno-
co6M1eHUs B OCHOBHOM Hamnpas/ieHbl Ha 3KOHOMWI BOAbl U ONTUMU3a-
L1to BogoobMeHa (0 YeM y>Ke roBOpMIOCh Bbllle). B LenoM MHOrme opra-
HU3Mbl (KaK CyXOMYyTHble >XWUBOTHble, TaK M Ha3eMHble pacTeHus)
n3beraldT MecTo06UTaHUA ¢ HefOCTaTKOM BAaru.

2.6.4. Bo3gyx (aTmoctepa)

ATmocepa, 0CO6EHHO B Npefesiax ee HMKHEN YacTu — Tponocdepbl
— ABNAETCA KOMMOHeHTOM KnvMmaToTona. OfgHako Bo3gyx (BogopacTBo-
PEHHbI) BXOAUT TakXke B COCTaB rMApPOTOMNa, a NMOYBEHHbIN U MOAMNOY-
BEHHbIN BO34yxX — B cocTaB 3fjacdoTona. ATMocdepa ABNASETCA Cpefoi
pacnpocTpaHeHuns, 06UTaHNSA U XKU3HeLesATe/TbHOCTY MHOTUX XXUBbIX Opra-
HM3MOB (MMUKPOOPraHU3MOoB, Mblfblbl PAcTeHU N UX CEMSAH, HaCeKo-
MbIX, MTUL, HEKOTOPbIX MIEKONUTAOLLINX).

Cama aTtmocepa B 3HaUUTE/IbHOW Mepe ChOPMUPOBaHa XUBbIM Be-
wectBoM 6uocepbl. Tak, MosiHOe 06HOBNEHME KUCI0POga atmocdepsbl
3emMnIM 3a CUET XKM3HEeAeATeNbHOCTM OpPraHU3MOB MPOUCXOAUT B Cpej-
Hem 3a 5500 ner.

C 3KONI0rMYecKom TOUKN 3peHNs Hanbosiee BaXXHbIM SABASETCA CNOW
Bo3gyxa BbicoToi 50-100 m; (MHorga go 150 m n 6onblue) OT noBepx-
HOCTWU 3eM/IN, UMEHYEMBbIli MPU3EMHbIM. VIMEHHO B 3TOM cfioe Hambosee
Pe3Ko M3MEHATCHA METeoponornyeckne akTopbl.

133



HasemHO0-BO34yLLHaA cpefja opraHnsMamm bblia 0CBOeHAa 3HauUnTe b-
HO Mo3Xe, YyeM BogHasa. MNIOTHOCTb aTMoCc(epbl CYLLLECTBEHHO HUXE MO
CpaBHEHMIO C rmgpocgepoii. MIMeHHO ¢ 3TUM 06CTOATEIbCTBOM CBS3bl-
BaeTCA TOT (haKT, UTO HA3eMHbIE XXUBOTHbIe, flaXKe CaMble KPYMHble, cyLe-
CTBEHHO MeHblUe YeM TakKme MOPCKME TUraHTbl, KaK KNTOO6pasHble.

OT0 e 06CTOATENLCTBO onpegenser 60MbLYH0 MOABUXHOCTb BO3-
JYLIHbIX Macc M0 CPpaBHEHWIO C BOAHbIMMW, YTO co3faeT 6naronpusaTHbIe
YCNOBUA 4719 NACcCMBHOI0 MepemeLLeHUs asponnaHKroHa, rnoj Kotopbim
MOHUMAIOTCA OpraHn3mbl, napsiwiune (MoABelleHHbIe) B Bo3Lyxe (cnopsbl,
CeEMeHa, MefIKue HaceKoMble, nayku u 1.n.). iBM>KeHue aTtmochepbl Cro-
CO6CTBYET nepepacnpefesieHN0 Ha MOBEPXHOCTU U 67113 NOBEPXHOCTU
3emnu Tenna, BNarun, ONblJIEHNIO PACTEHN, (HOPMUPOBAHUIO NX BHELLHe-
ro o6nmka (popmmMpoBaHMe HU3KOPOC/bIX PasHOBUAHOCTEN, CTNAaHHWU-
KOB, OTMMpaHune BeTBeil Ha HABeTPEHHOI CTOPOHE, YNPOYHEHNE KOpHe-
BOW CMCTEMbI W T.M.).

OTpuuaTtenbHoe BAUAHUE CUNbHBLIX BETPOB MPOAB/AETCA B YHUYTO-
YXEHUM BCXOA0B pacTeHWn NOLHATbIMM B BO34yX MeCHMHKaMU, B Ucceve-
HUWN BEreTaTMBHbLIX OPraHoB CHEXWHKaMu (4TO MPUBOAUT K hopMuUpo-
BaHWI0 TaK Ha3bIBaeMbIX «CTO/IOBbIX» (JOPM KPOHbI), BblgyBaHuo (ded-
JIAUMN) MOYB N OOHAXKEHUIO KOPHEBOI CUCTEMbI PacTEHWUIA.

B cBOW oyepefb, pacTeHUS BAUAIOT Ha [BWXXeHUe BO3fyxa, CHUXas
€ro CKOpocTb. OTO CBOWCTBO pacTeHU MCMONb3YeTCA AN 3aWUTbl NO-
Nen N ppyrux CenbCcxo3snNCTBEHHbIX YIOAUA OT BETPOBOM 3p03MU MOYB.

[BmxeHne Bo3fyxa fABMAETCA aKTUBHbIM (DAKTOPOM eCTECTBEHHOrO
oTbopa. B mMecToo6UTaHMAX C MOCTOAHHO AYHOLWMMK BeTpamu CoxXpaHsa-
IOTCA OPraHM3Mbl C XOPOLUMMU JIETHbIMUW KayecTBamMu IM60 UX KPbIibs
peLyumnpytoTcs. BeTpbl ONpegensioT TakXke Hanpas/iieHVWe murpauumn Ta-
KUX HAaCeKOMbIX KaK KOMapbl, MOCKUTbI 1 capaHya (M3paanb, 1984).

Ba)kHOe 3KOMOrnmyeckoe 3HavyeHWe UMeeT M3MEHEHMe MIOTHOCTU U
[aBNeHus BO3dyxa C BbICOTOW. MeHee MMOTHbIA BO34YX BbICOKOIOpPWiA
60/1ee YUCT, TaK KaK COLEepXUT MeHbLUe B3BelleHHbIX YyacTuy,. OH 6onee
npo3payeH AN KOPOTKOBOJSIHOBOIM 4acTW CreKTpa.

Mo pgaHHbIM K.M. CbITHUKa ¢ coaBTopamu (1987), BennumHa aTmoc-
(hepHOro faBfieHUs, COOTBETCTBYIOLWAsA BbicoTe 7,5-8,0 KM Haj ypoBHeM
OKeaHa ABNAeTCA KPUTMYECKOW ANns abconioTHOro 60nbLUMHCTBA opra-
HU3MOB. Bonee 3aBUCUMbI OT MMIOTHOCTU M AaB/ieHUSA aTtmocepbl NTU-
Ubl U netawLme Hacekomble. 15 60NbLUMHCTBA M3 HUX ONTUMa/bHbI
BbICOTbl A0 1000 M, XO0TA HeKOTOpble M3 HUX (Op/bl, KOHAOPbI) MOryT
MOCTOAHHO XWUTb M Ha BbicoTax 4,0-5,0 Km.

OfHMUM 13 BaXKHbIX 3KO/IOFMYeCKMX MoKasaTeflell SBAsSeTcA MOHU3a-
LUMsA aTMOC(EPHOro BO34yxa, Bbl3blBaeMas B €CTECTBEHHbIX YC/I0BUAX
YNbTPapUoNeTOBbIM N XXECTKUM 3/1EKTPOMArHUTHbIM n3nydeHnem Con-
HUa, raslakTUYeCKMMN KOCMUYECKUMUN SlydaMU N HEKOTOPbIMU APYrvMU
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npuynHamn. MoHms3auma Bo3gyxa BAUSIET HA MOHHbIW 1 rasoBblil 06MeH
B OpraHu3max, BblAeneHne 3K30MeTabonMToB M gpyrve npoueccbl. He-
KOTOpble XVBble OpraHnsMbl (NTULbl, HACEKOMbIE) M3MEHEHWE WMOHU-
3auMmM BO3gyXa BOCMPUHMMAKOT KakK NpeABEeCTHUK WU3MEHEHUS Mnoroj-
HO cuTyauuwu.

McKNIo4UNTeNbHO OrpoMHa posib atMmocgepbl B (hOTOCUHTE3e U Teo-
XMMMUYECKOM 6anaHce yrnepoja u Kucnopoja.

Mo onpegenexnto .B. BoliTkeBnya n B.B. 3akpyTkuHa (1976), do-
TOCMHTE3 3e/IeHbIX pacTeHWU NMpeacTaB/isieT CO60M MOLHbLIA KOCMMYec-
KWl Npouecc, BOBMEKAKLWNA B FOL0BOM KPYroBOpPOT OrPOMHbIE MacChbl
BelwecTBa 3emM/sIM U OMNPeAenstoLW i BbICOKUIA KUCNOPOAHbIA NMOTEHU M-
an ee atMmocepbl U 6Uocdepbl B LENOM.

Mo gaHHbIM 3TUX >Xe aBTOPOB, €XErofHO BCEM >XMBbIM BeLLECTBOM
6unocepbl ycBanBaetcs QO T yrnepoga; aTo HeM36eXXHO BefeT 3a co6oi
ncnonb3oBaHme 3,65-10" T yrnekmcnoTbl n 1,5-FO1 T Bogbl. B o6uiei
CNOXXHOCTW pacTeHWs B npouecce (hOTOCUHTE3A eXerofgHo NoTpednsaT
0K0/10 5-1011T H2O 1 C02 yTo Ha ABa NopsAfKa NpesBbILLaeT Maccy MOH-
HOITO CTOKA B OKeaH B TeYeHWe aHaslIormyHoro nepuoga.

3Has, 4YTo B BEPXHUX rOpn30oHTax 3emsin cogepxuntca 1420-105T soabl
(B okeaHe), 233 100T C02 (B aTmocepe), HETPYAHO MOACHUTATb, UTO B
TeyeHne 9 MWUANMOHOB fIeT POTOCUHTE3 nepepabaTbiBaeT Maccy BOAbl,
NpaKTMYecKn paBHYyl0 BCel rugpocgepe 3emnn, B TedeHue 6-7 neT no-
rnowiaeTcs yr/iekucnoTa, cojep)kalianca B atmocgepe, n B.TeueHue 400
NeT BCA YrNeKNCIoTa, cofepkaliancsa B atmocepe n rugpocgepe. Ecnm
YUecTb, UTO 6uocepa cylecTsyeT He MeHee 3,6-3,7 MAIpa NeT, TO MOXHO
noAcYmMTaTb, YTO BCA Boga MuUpoBoro okeaHa He meHee 400 pa3 npowunia
yepe3 OMOreHHbI LMKA, a CBOGOAHLIA KMUCAOpoh atmocdepbl 06HOB-
nanca He meHee 800 TbicAY pas.

Bonee nogpobHo aTtmocepa, Kak abuoreHHbli hakTop NPUpPOLHOIA
cpefbl, paccMaTpPUBaETCA B C/eAyIOLLLEM pasfene.

2.6.5. lMouBbl

MouBbl NpeacTaBNAT coboli ocoboe NpupogHoe obpasoBaHuMe, BO3-
HUKLLEe B pe3ynbTaTe BO34eNCTBUSA XUBbIX OPraHM3MOB U MUHEPasn3o-
BaHHOr0 OpPraHM4YecKoro BellecTBa Ha NOPOAHbIA cybeTpar. OHWM co-
CTaBNAKT OCHOBHYIO YacTb 3gadoTtona (3gartona). Mousbl hopmupyoTes
Ha MOBEPXHOCTU KOPbl BbIBETPVBAHWA FOPHbIX NOPOL PasfIMYHOro npo-
NCXOXAEHUS.

B 6uoreoueHo3ax noysbl Hanbosiee NPOYHO CBA3AHbI C KIMMATOTO-
nomM, (OUTOLLEHO30M M MUKPO6OLLEHO30M. B CBA3M C 30HANIbHOCTLIO K/K-
MaTa U pacTUTE/IbHOCTU Ha 3eMHOM LUape MOYBbl TakXe MOAYUHATCA
3aKOHY 30HaJIbHOCTMW.
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C TOUKM 3peHusa 6MoNornmM 1N 3KONOTMKM NOoYBa ABMSETCA 4OMOM /A
OpraHn3MoB, KOTOpPbI/i CTPOAT camu opraHu3mbl. BHe opraHusmos no-
yBa 00pa3oBaTbCA M aKTMBHO CYLLECTBOBATb HE MOXET.

OfHako no4Ba SIBNSETCA He TO/MbKO Hambosiee 61aronpusaTHON cpe-
Joli n cybcTpaTom AN pasBUTMA MHOTMMX OPraHM3MoB. [MOYBEHHbIN
MOKPOB SABNSETCA Takke 6M0M0rM4yeckKUM abcopbeHTOM U HeTpannsa-
TOpPOM 3arpssHeHuii. ObuTalowme B NOYBE MUKPOOPraHM3Mbl UrpatoT
BaXHelLLYI0 pofib B MUHEpanm3auum OCTATKOB OPraHmyeckoro Belle-
CTBa, MOAAep>KaHMS camoouumuarolleil cnocobHocTn Guoctepbl, obec-
neyeHUs KPyrosopoTa BeLLEeCTB M MOTOKa sHepruun B npupoge (CbITHUK
nap., 1987).

dopmMupoBaHNe NOYBEHHOIO CNOA B reosIorM4ecKOM MpPOLLIOM Ha-
Yyanocb B NPUOPEXHbBIX YACTAX OKEAHOB M MOPei ¢ NosiBNeHNneM NepBbIX
NPOCTEeNLLNX 3eMHOBOAHbIX PacTeHUi — NCUNOPUTOB. B KeM6pUiickom
nepuoge 3T0 6bIV NOAYNOFPY>KEHHbIe B BOAY PacTeHUs W Mpu perpec-
cun (OTCTYMNNEHMN) MOPS OHW MOrmM6an.

MaccoBblil BbIXO4 NCUNOPUTOB M3 MOPCKUX BOA Ha CyLly Ocylue-
CTBWUJICA TONbKO B CpeAHeM feBoHe. Cnefbl 3TOM MUrpauun mbl obHapy-
XunBaeM, Hanpumep, B Ky3HeL KON KOTM0BUHE B BUAe cnabo rymudunum-
POBaHHbIX GYpbIX Yr/eid, NoNyunBLUKMX Ha3BaHWe Bap3acCKOol pOro>KKM.

K Tomy BpemMeHM NO OKpavHaMm CYyLUW y>Ke MpoTeKanu rnoysoobpa-
30BaTe/IbHble NpoLecchbl. M cnocob6cTBOBa/IN JOHHbI MOYBEHHbIV COM,
oCTaBLUMIACA MOCNe perpeccuyM Mopsi, MPUBHOC C KOHTUHEHTA MefKo3e-
Ma, a TakXke pa3BuTMe aBTOTPOMHbIX 6akTepuii. B.A. KoBga (1981) Bblic-
Kasaa NpeanosioKeHne, YTo aBTOTPOMPHble 6aKTepun ABNSAAUCH NMpeaKa-
MW KaK BOAOPOCNel, TaKk N BbICLUUX pacTeHW. BbIXo4 NpoTepo30icKMX
aBTOTPO(IHbIX 6aKTepuii Ha CyLly OCYLLeCTBASAACSA B Mepuodbl TpPaHC-
rpeccum (HacTynieHus) Mops Ha cyuly, fanee Briybb KOHTMHEHTa OHMU
MUTPUPOBaNN N0 BOLOHOCHBIM PEYHbIM OT/IOKEHUSM.

MouBoo6pasoBaTeibHble MPOLLECChI PE3KO YCUUAUCL B KaMEHHOY-
ronbHom nepuoge. Mo gaHHbIM J1.I. PekwunHckon n A.IM. ®eodurnosoii
(1974), nsyyaBLunx gpeBHMe nousbl [joHb6acca, ropHble NOPOAbI, 3asera-
lOLLME HMXKE YrOfIbHbIX M1acTOB, CYLLEeCTBEHHO MepepaboTaHbl LPEBHU-
MW Mo4YBOO6pasoBaTe/IbHbIMM NpoueccaMyn U NpPeacTaBAAT co60i Ho-
BOO6pa3oBaHHble Tesla, BO MHOFOM CXOAHbIE C COBPEMEHHbIMY MOYBaMM
rMapomMopeHOro psaga. YCcTaHOB/IEHO Takxke, YTO MOYBbI LUNMPOKO pasBu-
Tbl U B 6e3yronbHbIX MHTEpBasIax.

B dopmupoBaHnn No4B 1 CTaHOBMEHUN UX NPOAYKTUBHOCTU CyLle-
CTBEHHYIO POJib UTPAOT NYMUHOBbIE BELLECTBA, NPenMYLLLECTBEHHO T'YMU-
HOBble KUCMOTblL. OHW, B CBOK OYepefb MPeACTaBNAT C060/ MpoayKT
XUN3HeLeATeNIbHOCTM OpraHu3MoB, nepepabaTbiBalOWMX OTMePLUNA pac-
TUTENbHbIA N XUBOTHbIA MaTepua.

®.A. CanpblknH (1984) BbicKasasl NpefnosioXXeHUe, 4YTO NepBble
FYMUHOBbIE KWUCOTbl HA KOHTWHEHTe MNOABWUANCL, BEpPOSTHee BCEro, B
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[eBOHe, Korga hopMupoBanucb TopgsiHblie 60/10Ta U3 OTMePLUMX MCUO0-
tnToB. 0 ero gaHHbIM, B 3/IEMEHTAPHOM COCTaBe FYMWHOBbLIX KWCNOT
6ap3accKOl POroXKKMW, COCTOSILLEl M3 Hepas/oXMBLUMXCA MCUIO(PUTOB,
cofepxuTca: yrnepoga”>2,5%, sogopoga 5,3%, asota 1,38% un kucsopoja
(no pasHocTn) 30,8%.

FYMWHOBbIE KUCMOTbl SABMAAKTCA BeCbMa PeakLUWOHHOCMNOCO6HbIMY
OpraHNyecKMMmM COeAMHEHUAMMN, paspyLUalLLMMU MUHEPaIbHblE KOM-
MOHEHTbI MOYB U MaTepMHCKUX nopog. OnbiTamu, NpoBefeHHbIMU B.B.
MoHomapeBoli ¢ coaBTopamy (1969), ycTaHOB/IEHO, YTO MO peaKLUOH-
HOM CNOCO6HOCTM (hyNbBO- U FYMWHOBbIE KWC/OTbl HE YCTYNaKT CONA-
HOW, B HEKOTOPbIX C/yYasaX ryMWHOBasA KUC0Ta Aaxe NPeBOCXOAUT ee, B
YyacTHOCTWU Mpu n3BneveHnn Al 3 M3 HedelMHa U MYCKOBUTA.

B cBA3M ¢ Tem, 4TO B (JOPMMPOBAHMWM MOYB MPUHUMAIKOT yyacTue
pa3Hoo6pasHble U MHOFOYUC/IEHHbIE TPYMNMNbl OPraHW3MOB, MHOrMe Koc-
Hble (hakTopbl KU cybCcTpaTbl PasIMUYHOIO0 MPOUCXOXKAEHUA U XMMUYEC-
KOro cOCTaBa, NoYBbl 3eMHOrO0 LWapa Ype3BblyaiiHO pasHoo6pasHbI.

Ycnosuss nous u obuiad 3aKonorvyeckas o6CTaHOBKA OMpeaensitoT
BMJOBbIA COCTaB NpoM3pacTalLLMX Ha HUX PacTeHWNA.

Tak, Ha 3acofleHHbIX MoYBax LUMPOKO pasBuTa thopa ranopuTos. B
3aBMCUMOCTM OT MOPOIOrMYECKMX 0COOEHHOCTeM M nyTel aganTaymm
K 3aCOMIEHMI0 pasNnyaloT cregyrowme rpynnbl ranoutos (FopbiwmnHa,
1979):

1) ranouTbl KyMynsTuMBHOTO Tuna (3yranoguTbl)\ cnocobHbl Ha-
KannmeaTtb B 30/1e pacTeHuid o 50% X10puaHbIX, Cy/bgaTHbIX N Kap6o-
HaTHbIX COMeN; K 3ToMy TUMy OTHOCATCS BUAbl poja consiHka (Salsola),
conepoc (Salicomia herbacea) n gp.;

2) ranomTbl CEKPeTOpPHOro Tuna (KpuHoranomThl)] obnagaroT cno-
COOHOCTBIO KOHLIEHTPMPOBAHHbLIA COMEBOW PacTBOP BbIAENSATb HapPyXy;

3To BuAbl poga ppaHkeHusa (Frankenia), Tamapukc ( Tamarix), Kep-
mek (Statice) n ap;

3) ranomTbl perynsaTopHoro Tuna (ramkoranoguTbl); oCMOTUYEC-
KW NOTeHUMan KNeToK NOAJEep>KMBAeTCA He CONAMM, a OpraHUYecKMMu
COefMHEHUAMMN, 0COBEHHO caxapamn, KpoMe TOro, ramkoranoputbl (6uo-
XUMUYECKMN OFPaHMUMBalOT MOCTYM/IEHNe COseli B K/ETKU UN CBA3bIBa-
IOT UX U BbIBOAAT U3 OCHOBHOr0 MeTabonusma, aTo Buibl pofa NofblHb
(Artemisia), nox (Eleagnus), ne6ega (Chenopodium) n gp.

B KauecTBe CamMOCTOATE/IbHOM rpynnbl rano@uToB MOTYT 6bITh Bblje-
NeHbl MaHrpoBble pacTeHUs (MaHrpbl) — NepuogMyvecKn 3aTomnssieMble
neca TPOMMYeCKNX Nobepexkxmin B 30He MOPCKUX MPUINBOB UM B 3CTY-
apusax pek. Mx agantaums K cofieBoMy haKTopy ocyLiecTBnseTcs 6naro-
fapsa nsbrvpaTteNibHOMY MOT/IOWEHNI0 MeHee TOKCUMUYHbIX MOHOB (Kanwus,
cynbarta) u yaaneHne mM3bbiTKa Coseil yepes ocobble ycTbuua (Mo Tuny
KpUHOrasnoguToB).
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OKONMOrnyecKme nocseACTBUA OrNHA BeCbMa pasHoo6pasHbl: Mpwu
BbIrOPaHUM pacTeHWii yBEMUYMBAETCA OCBELLEHHOCTb 3eMHOl MoBepx-
HOCTK, MOYBa CU/IbHEE NPOrpPeBaeTCA JHEM U OX/TaXKAaeTCA HoUbO, 60/1b-
LUe MepecbIXaeT W Jfierye nofBepraeTcs 3po3uK; YCKOPSAeTCA MUHepanu-
3auusa rymyca, YHUUTOXatoTCA NMOACTUNKA B JIECY W BETOLLb B CTEMW, YTO
BedeT K MCUE3HOBEHUIO obuTaloLleli B HUX hayHbl. Kpome Toro, npogyk-
Tbl NUPON3a, NOCTynawL e B aTMocdepy, N3MEHAIOT ee CBOICTBA, UTO
TakKXe MOXET MMEeTb 3KOJIOFMYeCcKue MocneicTBuS.

OCHOBHOW NMPUYNHON MOXaPOB B ECTECTBEHHbIX YCNOBUAX ABNSAETCA
rposoBas LeATeNIbHOCTb (MOSTHUU), N3BEPXEHUSA BYJ/IKAHOB, a TaKXe ca-
MOBO3ropaHune ropoymnx nosiesHbIX MCKoNaembIxX (Topda, roproymx cnaH-
LeB, MCKOMaeMblx yrneii). HekoTopble Nog3eMHble MOXapbl ANATCA MHO-
ro BeKOB. Tak, MPOfO/HKAIOLLEeecs B HALLM AHWN FOPEHNE KaMeHHbIX yriel
B b6acceliHe p. ArHo6 (TamkmkucTaH) 6bi10 U3BECTHO ewe MAnHMIO
Crapluemy.

Mo cBOEMY 3KOIOrMUYECKOMY BO3AeCTBUIO NOXapbl AeNATCA Ha Bep-
XOBble N HM30Bble. Hanbonee onacHbl BepXoBble NOXapbl, KOTOPbIe YHUY-
TOXAKT BCe XXMBOE; MOCNe TaKuxX MoXxapoB OMOTUUHECKOMY COO0OLLECTBY
NPUXOAMTCS BCE HAYMHATb C «HY/IsA». HM30Bble NoXapbl ABAAKOTCA 60s1ee
WagAaLWwmMMn, Ha NPUPOAHYIO0 cpefy LeiCTBYOT u3bmpaTesibHO, CNOCO6-
CTBYS pasBMTUIO OpPraHnU3MoB, 60/1ee yCTOMUMBBIX K OTHI0. B psge cnyyvaes
Takune noxkapbl faxe MosiesHbl. Bo-nepBbIX, OHM YMeHbLLAOT BepoAT-
HOCTb BO3HWKHOBEHUS Ty6uTe/bHbIX BEPX0BbIX MOXapoB. Bo-BTOpbIX,
NPONCXOANT YA06PEHNE MOYBbI 30/IbHBIMW 3f1eMeHTaMn. B-TpeTbux, yc-
TPaHAKTCA KOHKYPEHTbl OFHECTOMKUX pacTeHWi, a UX Mporpeccupyto-
ee pasMHOXeHWe B Lie/IOM MOBbILWAET OrHeCTOMKOCTb OMOLEHO30B.

CyLlecTBeHHass posib B BO3HMKHOBEHWM MNOXapoB MNPUHALIEXUT
aHTponoreHHoMy hakTopy. Bce yalle noxapbl BO3HUKAKOT B pe3ynbTraTe
NoLXOroBs, HEOCTOPOXXHOIO 06paLleHNs C OrHeM, B pe3ysibTaTe TEXHO-
FeHHbIX KatacTpo® W T.M. HeKoTopble NMoXkapbl BO3HMKAIKOT MNMpU co4veTa-
HUW aHTPOMOreHHbIX U NMPUPOLHBLIX MPUYNH, HANpUMep, NpuU 3eMeTps-
CEHUAX, KOrAa NPOMCXOASAT MOPbIBbI Fa30MnpoBOA0OB M 3/1EKTPOCETEN, pas-
pyLUeHVe HedTexpaHUUW, n T.M.

Mo nmerowmnmea ceegeHnam (CbITHUK U gp., 1987) Bo BceM Mupe
€XEerofHo OroHb YHUUTOXAeT PacTUTENIbHOCTb (M, YACTUYHO, XXMBOTHbIN
MUpP) Ha naowanu okono 20 MH ra.

2.6.7. XUMMYeCKuii coCTaB U (hU3MKO-XMMUYECKME
napameTpbl cpegbl.

K uncny BaKHEMLLMX 3KOMOrMUYeCKNX YC0BMIA CyLLeCTBOBaHMS opra-
HW3MOB C/leflyeT OTHECTU XUMUYECKMIA COCTaB Cpefbl 0BMTaHMs. TO KOM-
NNeKCHbIV NoKasaTeslb, BK/IOYAOWMIA cofepXKaHue B cpede OTAe/bHbIX
XUMUYECKMX 3/IEMEHTOB U UX COEAUHEHUI, ee OKMUCNINTENbHO-BOCCTAHO-
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CnocobHOCTb MofAep>KMBaTb BHYTPEHHIOK Cpedy B COCTOSAHUMU XWU-
MUWYECKOro romMeocTasa CBOMCTBEHHA M ApyruM opraHusamam. OcobeHHO
3T0 BaXKHO /11 MUTpUPYIOLLUX PbI6 (flocock, 0CETp, KeTa, ropbyLua, yropb),
KOTOpble NMEPUOANYECKMN MepPexoasaT M3 MOPCKOI COMeHON Boabl B Mpe-
CHYI0 peyHyr Wanm HaobopoT.

Kpome 3aconeHHOCTM MOYB HeMa/nloBaXKHOe 3HauveHWe AN XU3Hege-
ATeNIbHOCTU OPraHM3MOB MMeeT peakuus MOYBEHHOro pacTtBopa. MHO-
rve pacTeHMA CYLLECTBYIOT B HEMTPasibHbIX YC/IOBUSAX. DTO NpeAcTaBUTE-
nn popos knesep ( Trifolium), niouepHa (Medicago), Tumoteeka (Phleum)
n ap. Kncnble noysbl NpegnoymnTatoT uanka TpexuseTHas ( Viola tricolor),
Bepeck (Calluna vulgaris), Bugbl pogos xBowy, (Eguisetum) u gp.

C oco6bIM necyaHbIM YU KaMeHUCTbIM cybcTpaTtamy CBA3aHO Mpous-
pacTaHue ABYX 0CO6bIX FPynn pacTeHUn — NcaMmmocthuTOB U IMTOUTOB.

MCcMMMUTBI — pacTeHMs CbINy4Ynx MeckoB. OHU XapaKTepusyrTcs
CrnocobHOCTbIO 06pa3oBbIBaTb MPUAATOUHbIE KOPHWM Ha Nt060i BbICOTE,
HanMuneM 3alNTHBIX PYTNAPOB Ha KOPHEBOW cucTeMe (Kak aganTauust
K BO3MOXHOMY WX O0GHaXKeHMI0 MpU BblgyBaHUWN MecKa), pefyKuumel
NMCTbEB (APUIBLHOCT D), CYKKY/IEHTHOCTLIO U Ap. NpusHakamu. Mpumepsbl:
apuctuga (Aristida karelinii), oBcsHnua Bekkepa (Festuca beckeri), nBa-
wentora (Salix acutifolia) n ap.

JINToUTLI — pacTeHnsl, MPUCMOCOGIEHHBIE K XXN3HU Ha CKa/TbHbIX UMY
KaMeHUCTbIX cybcTpaTax. Mx euie HasbiBalOT NETPOPUTAMA UM XaCMO-
(pvTamu. Mpumepbl: BOAOPOCN, MNLLIARHUKIN, MXM, U3 BbICLUMX PAaCTEHUI
BMAbl POAOB KaMHenoMka (Saxifraga), cTentoLmiics MOXOKeBENbHUK
(Juniperus),cocHa (Pirns),peBeHb (Rheum),athegpa (Ephedra), ckanbHble
thopmbl gyba, 6yka un ap.

2.6.6. MNna3ma (0roHb)

O6bIYHO NPUHATO CUNTATb, YTO BELLECTBO MOXET HaX04MTbCSA B TPeX
arperatubiX (ha3oBbIX) COCTOSAHUAX: TBepLOM, XWLKOM U rasoobpas-
HOM. He Hayke M3BeCTHbI 1 Apyrue arperaTHble COCTOSHUA, Hanpumep,
HeliTPOHHOe, KOorja nNpu rMraHTCKUX AaB/eHNAX 3NeKTPOHbI, COefMHAACH
C NpoToHamu, 06pa3yloT HENTPOHbI; MJOTHOCTb HEWTPOHHOrO BeLlle-
cTBa rpaHamosHa (go 1B t/cm3).

Csbllwe 95% maTepun Kocmoca HaxoauTcsa B MaasMeHHOM COCTOS-
HUW, T.e. B BU[E rasa, COCTOALLEr0 U3 3/IeKTPUYECKN 3apAXEHHbIX YacTuL,
(3/1eKTPOHOB U MOHOB) U YAEPXMBAEMOr0o MarHWTHbIM noseM. Npume-
pbl NN1a3MEHHOT0 COCTOSHWSA Ha 3eMJie: CeBEPHOE CUAHME, paspsibl MON-
HUW, TOPEHNE CBEeYUN WU KOCTPa.

OroHb — BaXHbI 3KONOrMYecKuii (akTop. B oTnnume ot apyrux
30Ha/IbHbIX MPUPOAHBLIX (DAKTOPOB (CBET, TEMMepaTypa, BNaXXHOCTb U Ap.)
OFOHb ABMAETCA a30HaNbHbIM K 60s1ee AN MeHEee NOKasibHbIM (haKTo-
pom.
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BUT&/IbHbIE YC/I0BUS, MUHEPAIM3aLMI0 MOA3EMHbIX BOL U APYrux noka-
3aTenu.

XMMUYECKNIA cocTaB cCaMmUX OPraHM3MOB OTHIOb He C/lydaeH, OH Tec-
HelilMm 06pa3oM CBSI3aH C XMMWYECKMM COCTaBOM cpefbl 06uTaHus.
Mpupoga B 0T/IMUME OT «PasyMHOro» YesioBeKa, He CK/IOHHA K U3nuiue-
ctBaM. M03TOMYy «AULLHMX» 3/IEMEHTOB B OpraHvM3me HeT, KaXibli u3
HUX BbIMO/IHAET ONpefesieHHYI0 PYHKUMWIO, XOTHA COAepXKaHue afieMeHTa
N MOXeT KonebaTbCs B onpedenieHHbIX npegenax. [MoBbILEHHbIE KOH-
LUeHTpaumnm Kakoro-imbo sneMeHTa B pacTeHusX ( B MeHblUeli Mepe, B
XMVBOTHbIX OpraHvMsMax) ob6bl4HO HabnofaeTcsa B TeX C/y4yasx, Korja
3TVMM 371eMEHTOM 060ralleHbl MOYBbl, FOPHble MOPOAbl NN NOA3EMHbIe
BOAbl, NUTAKLLME PACTEHNS.

M0 OTHOWEHMI0 K XMMUYECKOMY COCTaBy cpefdbl MOryT 6bITb Bblje-
NeHbl ABe 60n1bLIMe rpynnbl pacTeHnin (ViBne., 1986): 1) pacTeHus, agan-
TUPOBaHHble K WU3MEHEHVSAM KOHLUEHTpaLUU XMMUYECKUX 3N1eMEHTOB;
2) pacTeHus, He afanTMpoBaHHble K M3MEHEHUAM KOHUEeHTpauuu Xu-
MUYECKNX 3/1EMeHTOB. [epBasd rpynna B Npouecce 3BOHOLMOHHOIO pas-
BUTUA He TONbKO BbDKMBAET, HO M o6pasyeT HOBble Buabl. PacTeHus
BTOPO# rpynnbl, KaK NpaBuo, BbIMAPalOT. B fanbHelilem pacTeHms nep-
BOI rpynnbl 6yfeM uMeHOBaTb afanTUPOBAHHLIMU PacTeHUAMN.

AfanTypoBaHHbIe PacTeHUs B X04e 3BOJIIOLNOHHOIO pasBmTusa obpa-
3YIOT HOBble (POPMbI, KOTOPble Ha3bIBAOTCA (DU3MONOrMYECKMMU (hOpMaMK.
Cpefn HUx 0co60e MecTO 3aHMMAKT SHAEMUYHbIE BUAbI (SHAEMUKN).

B LUMPOKOM CMbIC/e C/10Ba 3HAEMUK — 3TO MeCTHbI BUfg, obuTalo-
WK TObKO B JaHHOM PernmoHe U He XUBYLWWIA B Apyrux. B cBoto oue-
pedb, SHAEMW3M — pacnpocTpaHeHWe OpPraHu3MoB B Y3KO OrpaHuyeH-
HOM reorpatuyeckom paiioHe. OAHAKO 3TOT TePMUH He cnefyeT nyraTb
C NMOHATMEM 3HIAEMUSA, MO KOTOPbIM MOHMMAETCA MOCTOSAHHOE MPOosiB/e-
HMe KaKoro-To 3aboneBaHWs B OnpefesieHHOW MeCTHOCTMU.

3HAeMMYHble BUAbI MOTYT BO3HMKAaTb Ha reorpafMyecku pesko or-
paHMYeHHbIX TEPPUTOPUSAX, HANpMMep, Ha ocTpoBax. M0o3ToOMYy 3HAEMMNY-
Hble BUAbl, (HOPMMUPOBAHME U CYLLECTBOBAHME KOTOPbIX CBA3AHO MMEH-
HO C 0COBEHHOCTAMM XMMUYECKOTO COCTaBa cpefbl, Mbl Npejnaraem Has-
BaTb EOXMUMUYECKUMU 3HAEMUYECKUMM BUZAMU (FEOXMMUYECKUMMN 3HAEMM-
Kamu).

OueHb 4acTo MOJ BO3AENCTBMEM XMMMWUYECKMX 3/IEMEHTOB Cpedbl B
pacTeHusAX HabnwogaetTcsa Mopdosiornyeckas U3MeHUYMBOCTb. B kauecTse
nprmMepa ykaxem Ha [MonMmopdmsm UBeTKOB. OH NpOosiBNSIETCS, Hanpumep,
B pacceyYeHUN JernecTKOB M MaxpoBOCTU LBETKOB MOKPbITO-CEMEHHbIX
pacTeHWi Moj BO3feNCTBMEM CBUHLA, UMHKA U MonubaeHa. Pag Tsxe-
NbIX METaN/I0B U3MEHSAT MUIMeHTaUNI0 SINCTHEB.

OfHaKo U3BECTHbl U TakKue pacTeHUs, KOTOpble afanTUpPoOBanCb K
[0BO/IbHO 3HAYMTE/TbHOMY UHTEPBasy KOHLEHTpaLMii 31eMeHTOB B Cpefe,
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HO, TeEM He MeHee, YCTOWYMBO MePeHOCAT KosebaHWsA KOHLeHTpauuid u
He HakannMBalT B OPraHWYecKOM BeLLleCcTBe M36bITOUHbIX 3/IEMEHTOB.
Hanpumep, MHorve 3nakm nHaeMepeHTHbl K U3MEHEHUIO COAEPXAHUSA H
nouse 6opa, HUKeNS 1 KobanbTa, a fy6, rpab, KanuHa MHAeEPEHTHbI K
MONNOBAEHY.

BONbLWWHCTBO BUAOB pacTeHUd (M XUBOTHbIX) B pe3ynbTate Anu-
Te/IbHOI0 NPUCNOCO6MEHNA K FeOXMMUYECKUM YCNOBUSAM CPedbl UMeT
BeCbMa YCTONUMBBIA CPefHUA XMMUYECKNIA cocTaB. Tak Kak reoxmmMuyec-
KVe YC/OBUA MeCTO06MTaHuii pasnnyHbIiX BWAOB BeCbMa OT/IMYHbI APYT
OT Apyra, TO N CPefHUA XMMUYECKUA COCTaB NO OTAeNbHbIM 3/IEMEHTaM
4151 3TUX BMAOB BeCbMa HeoAMHakoB. Hanpumep, xBowm 6oratbl KpeMHU-
eM, a 6060Bble — Ka/lbLMeM; COMSAHKMW, Npou3pacTaloline Ha COo/oHLaXx,
cogepxart B 100-200 pa3 60/blle HATPUA, YeM, HaNpuMep, Kesep.

OpraHu3mbl, N36MpaTeslbHO HaKanaAMBalLme Te UNN UHbIE 3N1EMeH-
Thl, Ha3blBalOTCA OpraHM3Mamu-KoHLUeHTpaTopamu (pacTeHUSAMU-KOH-
ueHTpaTopamm). OpraHvM3Mbl, KOTOpble paccemBaroT Te WU WUHblE 3fe-
MEHTbI, Ha3bIBaKOT OpraHn3Mammn-LeKoHUeHTpaTtopamMmu. OTHeceHMe opra-
HMU3MOB K KOHLEHTpaTtopam WAu [eKOHLeHTpaTopam OCYLLEeCTBAAKT C
NOMOLLLbIO (POPMY/IbI:

OC = C/Cas,

rge OC — oTHOCUTENIbHOE cofiepXKaHne 3fieMeHTa B JaHHOM
pacTeHUu Mo CPaBHEHWUIO C 3TA/IOHHbIM;
C — cojgepxaHune sfnieMeHTa B 30/1€ U3YYAEMOro pacTeHus;
Cl— cogep)XaHune 3neMeHTa B 30He 3Ta/IOHHOro pacTeHus.
A.A. Koanesckuii (1974) npmBOANT CReayroLy KnaccugurKalmio
pacTeHuii No BenM4YMHe Koagduuymenta OC (Tabn. 2.11).

Tabnuua 2.11

["eoxmMmyeckas KﬂaCCMdDMKauMH paCTEHI/Iﬁ no Ben4ynHe

KoathpmupmeHTa OC
Moarpynna Mpynna
KoHueHTpaTopbl [JeKoHLeHTpaTopbl
Cnabble 2,5-4,0 0,4 - 0,25
YMepeHHble 4,0 - 25,0 e 0,25-0,04
NHTeHCVBHbIE 25 - 400 n 6onee 0,04 - 0,0025

Takum o06pasom, 3HaveHUs koadpduumneHta OC B uHTepsasie 0,4-2,5
oTpaxkaloT poHOBOe (HOpMasibHOE) COAEepXKaHWe 3/IeMEHTA.

Kak y>xe 0TmMeuasnocb BbiLLe, Y MHOFMX pacTeHWiA B NpoLecce 3BOJIO-
LMK BbIPaboTa/IUCb MeXaHU3Mbl Perynauun, onyckaroLwime HakonaeHue
3N1EMEHTOB B OMpejefieHHbIX npegenax. 3a aTUMKU npegenamm (Kak Bep-
XHEM, TaK M HVKHWUM) Ha4yMHAKT MPOABAATLCA (DU3N0S0TNYECKNe U
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MOP(OMIOrMYECKME M3MEHEHMS, a TaKXe 3HAeMMUYecKue 3aboneBaHus.
MpegenbHble cofepXXaHUA 3/1EMEHTOB B XXMBbIX OpraHuaMax MpPUHATO
HasblBaTb MOPOrOBbIMM KOHLETPaUmMAMA. (LaHHbI TEPMUH B 3KOSIOTUN ©
OXpaHe NMpUpoAbl UMEET eLle OfHO 3HAYeHMe: Mof MOPOroBOM KOHLEH-
Tpaumeii NOHUMAOT COAepPXKaHWe 3arpsi3HUTENs B BO3AYXe, Bbi3blBalo-
Lee M3MEHEHUS B XapaKTepuUCTUKe 6e3yC/I0OBHOro crubaTesisHOro peg-
NeKca y KponukoB npu 40 MUHYTHOM BO3JeNCTBUK).

MoporoBble KOHUEHTPaLWMM HEKOTOPbIX MWKPO3/IEMEHTOB MpPuUBE-
AeHbl B Tabn. 2.12.

Tabnuua 2.12

MoporoBble KOHLEHTpaLw (B MI/KT CyXOro BelLlecTBa)
MUKPO3/1EMEHTOB /151 HEKOTOPbIX CE/TbCKOX03AACTBEHHBIX Ky/bTYP

KynbTypa Cn Mo B Mn
1 2 1 2 1 2 1 2

3nakn 0,5 10 )i} 4 - - 4 1000
BoboBble 3 35 - - 0,5 200 30 1000
MnogoBble AepeBba 1,0 50 - - 3 60 2 130
LintpycoBble 0,7 25 - - 5 200 - -
Kanycta - - 0,03 16 5 100 10 750
LLnnHat - 150 0,01 25 - - - -
Tomar - — 0,1 10 — — 5 400

MpyMeyaHme. 1 —HwxHWI Npegen; 2 —BepXHWI Npegen.

OneMeHTbl, KOTOpble B MPUPOAHON cpede (0CO6eHHO, B BOAHbIX pa-
CTBOpax) CoAepXXaTcs B KOMMYECTBaX, MPEeBbILIAKLLNX BEpPXHee MOporo-
BOE 3HaueHUe, Ha3bIBaOTCA M3OLITOYHLIMA. ECNK cogep>kaHue 3feMeHTa B
cpefe pPe3Ko MOHWMXXEHO, TaKOli 3/1eMeHT HasbIBaKT AeMUUTHBIM. XUMU-
YecKUii 3aneMeHT MOXET 6bITb AeUUMTHBLIM AN OLHUX PACTEHUA N U3-
ObITOYHbIM — ANna gpyrux. JobasneHne NOABMKHbIX POPM AeUUNTHbBIX
3N1EMEeHTOB B arpoLeHo3ax Crnoco6CTBYET MOBLIWEHUIO YpOXas Cefbe-
KOXO03AMCTBEHHbIX KyMbTyp.

A.WN. MepenbmaH (1975) ycTaHOBWA, YTO XMMMUYECKUNIA COCTaB XXMBO-
ro BelwecTBa KOppenmpyeT ¢ XMMUYECKMM COCTaBOM rugpocdepbl 1 aT-
Mocepbl fiydlle, 4eM ¢ XUMWUYECKUM cOCTaBoM nuTocdepbl. A.N. TMe-
penbMaH BBe/ TaKXe MOHATME OMOUIBHOCTY 31EMEHTOB, MO KOTOPbIM
NMOHMMaeTCA OTHOLUEHWE CPeAHero COoAepXXaHusa 3nemMeHTa B XXMBOM Be-
LLecTBE K CpefHeMy cofepXaHuto ero B aAutocgepe. MakcMmanibHOM
61ohnNbHOCTLIO XapakTepusyeTtcs yrnepos (7800), Ha BTOpOM MecTe —
asoT (160), Ha TpeTbeM — Bogopos (70) N He YeTBEPTOM — KUC/I0POA
(1,5). 3atem cnegytoT xnop (1,1), cepa (1), 6op (0,83) u doccop (0,75).
MuHUManbHY 6uodunbHOCTL MMeeT xeneso (0,0006).
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Hamn npefnoxeHo aHanornmyHble OTHOLUEHWS paccHUTbiBaTb OTHO-
CUTENbHO CPpefHUX COAePXaHWU anemMeHTOB B rmapocdepe 1 aTtMocdepe.
3TV OTHOLUEHMSI COOTBETCTBEHHO MOrMYT OblTb Ha3BaHbl MAPOOUOPUIL-
HOCTbI U aTMobrommbHOCTLIO (B 1 AB). Torga 6uonnbHocTb AW,
MepenbmMaHa MOXeT 6bITb OMpeaeneHa Kak IMT0o0MoprALHOCTS (J1B). Bee
TPy nokasaTensa npueefeHbl B Tabn. 2.13.

Tabnuua 2.13

JInTo-, rBAPO- U aTMOBHO(M/IEHOCTB 3/1EMEHTOB

3nemeHT Knapk XuBbIx nb (= ABb
opraHv3mos mac,%
O 70,0 15 0,82 3,03
C 18,0 7800 1125 1500
H 10,5 70 0,98 10-100
Ca 0,5 0,17 12,8 -
K 0,3 0,12 16,9
N 0,3 160 7500 0,032
Si 0,2 0,006 500 -
Mg 4-10-2 0,02 0,31 —
P 7102 0,75 10000 —
S 5102 1,0 0,56 -
Na 2-10-2 0,008 0,009 —
Cl 2-10-2 1,1 0,010 -
Fe HO-2 0,0006 10000 -
Al 510'3 0,002 5000 —
Ba 3-10-3 0,04 1500 -
St 2-10-3 0,06 25 —
B HO-3 0,83 2,5 —
Mn HO-3 0,01 5000 -
F 510"» 0,01 3,85 —

MprmeyaHve. B kauecTBe KNAPKOBbIX 3HAYEHNIA XXMBOTO BELLECTBA MPUHATBI CBOAHbIE fiaH-
Hble A.MN. BuHorpagosa (1954).

M3 paccMOTpeHns 3Toi Tabnumubl BUAHO, UTO 3HaveHus, J1 6, T B, n
A B He coBMajalwT, a B psifie C/lydaeB — YpPe3BblYANHO KOHTPACTHbI.
MHTepecTHO OTMETUTb, UTO YXKe YNOMUHABLLEECS BblLLE XXenes3o, xapak-
TepusytoLeecst MUHUMasTbHOM MMTOOMOUIBHOCTLIO, MO OTHOLIEHUIO K
rugpocepe ABAAETCA APKO BbIPaXKEHHbIM KOHLEHTpaTopom (rmgpobu-
onnbHOCTbL — 10000). AHanornvHas, Ho HeCKOJ/IbKO MeHee KOHTpacTHas
KapTuHa, NPOCNeXUBaeTcs 4N antoMnuHus, bapusa n mapraHua. 3710 CBU-
[eTeNbCTBYeT 0 TOM, 4YTO BMOMPUIBHOCTL 3/1eMeHTa OMnpefesisieTca He
CTO/IbKO €ro CpegHuMM CofAep>KaHWeM B FOPHOI MOpoAe, a HaIMUneM ero
NOABWXHbIX, PacTBOPUMbIX B BOAe (hOpM.

143



Mo oTHOWeEHWIO K NUTaTeNbHbIM BellecTBam cybcTpara pacTeHus
[eNsiT Ha OIMrOTPOMHbIE, Me30TPOdHbIE, 3BTPOdHbIE 1 3BPUTPOGHBLIE.

OnNnroTpodHble pacTeHnMs manoTpeboBaTe/lbHbl K NA0L0POANIO CY6-
cTpaTa, Me30TPOoPHble — yMepeHHO TpeboBaTe/ibHbl. OBTPOgHbIE pacTe-
HMA HOPMasibHO pa3BMBAlOTCA MPWM 60raTcTee cybcTpaTa NUTaTe/IbHbIMK
BelLllecTBaMn (Ay6, AiceHb, MJ0A0BbIE iepeBbs U 4p.). DBPUTPODHbLIE pac-
TeHMS XOPOLWO pa3BMBalOTCA MPU PasNMYHOM NA0JOPOAMKM cybeTpaTa
(MHOrme 3naku).

MoBbIWeHHAaA MWHepanusauma BoAbl B LLe/IOM HebaronpuaTHa gns
CYLLeCTBOBAHNA U pPasBUTUA OpPraHM3MoB (3a UCK/IIOYEHWEM TUMUYHO
MOPCKMKX). OfHaKO Aaxe Npu O4MHAKOBOW MMUHepanusauumn BOAbl pas-
NINYHbIE CONU MO pa3sHOMY B/IVAIOT Ha XMBble opraHuambl. Hanpumep,
N3BECTHO, YTO HOpMasibHas cofa ANsA pacTeHwin npumMepHo B 10 pa3 Tok-
CUYHEe, YeM XJIOPUCTbI/i HATPUIA, NO3TOMY NepPexos COMOHYaKOBbIX MOYB
B COMOHLbI PE3KO CHWXaeT MPOAYKTUBHOCTb CE/IbCKOXO03AMCTBEHHbIX
KynbTyp. M3BeCTHbI ciydyan, Korga npuv nonavBe X/on4YaTHUKa BOAOW ¢
cofep)aHnem HopMasbHoi cogbl 1,0-1,5 r/n BCxoabl pacTeHWiA NOHO-
CTblO TM6N B TeYEHMEe HECKOJIbKMX 4acoB.

McenepoBaHnamn aBTopos (BanykoHuc, Mypagos, 1980; Mypagos,
BanykoHuc, 1982 n ap.) 6b1710 NokasaHo, YTO B 06/1aCTAX OPOLLIAEMOro
3emMnefennsa nNpu HecobMOLEHUM HAyYHO 060CHOBAHHbLIX PEXMMOB MO-
NvBa X/I0PUAHbIA M cynb(aTHbI TUMbl 3aCO/IEHUS NOYB MOFYT CMe-
HUTbCA Hanbosiee TOKCUYHBIM 475 PacTeHWi COAOBbIM TUMOM.

MHTepecHble gaHHble nony4yeHbl IN.B. ByHakoBsoii, tO.K. BacuneHko,
B.M. Oepab6uHoli n ap., n3yyaBlmnmMmn 6Monornyeckoe LelicTBue opra-
HUYECKNX BeLLecTB MUHepanbHbIX Bog (KoHosanos, 1979). MpoBefeH-
HbIMW WCCNE0BAHMAMY YCTAHOBJ/IEHO, UYTO Halnyme OpraHn4YecKux Be-
LLIECTB FYMYCOBOr0 1M 6UTYMHOr0 xapakrepa B KonuMyecTse cBbiwe 10 mr/n
Yy 340POBbIX XMBOTHbIX BbI3blBaeT HapylLleHUe PYHKUUIA OTAeNbHbIX
OpraHoB M CUCTEM opraHm3Ma (CHUXEHWe CeKpeuun XKenym ¢ ofHOoBpe-
MEHHbIM yBe/IMYeHNEM B HEli X0/1eCTePMHA, TOPMOXKEeHME TKAHEBOIO fbl-
XaHWA NneyvyeHn, 3ame/IeHe BCACbIBAHUA T/TIOKO3bl, CHUXKEHNE CKOPOCTU
JBaKyauunn B XenyLo4HO-KMLIEYHOM TpaKTe, YMeHbLUEHWe MOoYeoTaene-
HWSA, HapyweHne PUAbTPALNOHHON CNOocOBHOCTM KNy604KOBOro anna-
pata noyek, CABUI peakuMn MOYU B LUENOYHYIO CTOPOHY, WU3MEHeHue
peakTUBHOCTU OpraHusMa B Lie/IoM), a Y 60/IbHbIX XMBOTHbIX 3afepXXu-
BaeT BbI340poBeHNe. MuHepanbHble BOAbl, cofepxkalme MeHee 10 mr/n
OpraHM4YecKmnX BELLECTB, BPeAHbIM B/ISAHMEM He 06/1a4aloT 1 B page cny-
YaeB AeMCTBYIOT MONOXWTeNbHO. Bonee BblpaXeHHOE OTpULATENbHOE
[ecTBUE B IKCNEPUMEHTE MOMYYEHO OT FYyMYCOBbIX COEAUHEHUN. ITn
AaHHble Heob6X04MMO yuuTblBaTb MpU BblI6OPe MUHEpasbHbIX BO4 A4S
NeyebHO-NMPOPUNAKTNYECKOTO NPUMEHEHNSA, 0CO6EHHO MPU MNOCTOSAH-
HOM WCMNO/Ib30BaHUN Nle4ebHO-CTOM0BbIX BOA.
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CyLleCTBEHHOE B/IMAHUE HA >XMBblE OPraHM3Mbl OKa3blBaeT TaKoli
nokasaTenb Cpefibl, KaK BOAOPOAHbLIA MokasaTeNb (KUCNOTHOCTb-LLLeoY-
HOCTb cpefbl). B Lenom 414 XMBbIX 0praHn3mMoB Hambonee 6naronpuaT-
HOW AB/SIeTCA HelTpasnbHaa cpefa ¢ pH = 7.

OpfHaKo M3BeCTHbI pacTeHns-6a3onnbl (6asudunTbl), obmuTarowme Ha
LLeoYHbIX MoyBax. K umcny Takux pacTeHWin 0THOCUTCSA 60MbLUMHCTBO
CTEMHbIX W MYCTbIHHbLIX BUAOB. Cpean HUX pasnnyaloT KaibLeduThbl,
npeanoymTaloLLMe KapboHaTHble U 6oraTble M3BECTLIO MOYBbLI, U ranou-
00N Tbl — PacTeHUs CONOHYAKOBbLIX MOYB.

B npoTmBONoONoXHOCTL 6a3otmnnam aumaotuibl CHOCOOHbI K YXXU3HM
Npu 3Ha4YNTeNbHOW KWUCAOTHOCTU cpedbl. 3TO B OCHOBHOM MMWKpPOOpra-
HU3Mbl (6akTepun). Bbicline pacTeHUS U XKUBOTHbIE MOBbILEHHYIO
KUCNOTHOCTb MEPEHOCAT MNJI0XO.

B nocnegHue rogbl B MPOMbILLIEHHO PasBUTbIX CTPaHax pacnpocTpa-
HEHWe NOJyYUNN TaK HasblBaeMble KUCMNOTHbIE AoXAan ¢ pH Huxke 5-5,5
(o 2,3-2,5). OHM hopmmpytoTCA M3-3a PacTBOPeHWS B aTMOCepHOW
B/lare NpPoMbILW/IeHHbIX BblbpocoB (S02 NO, N02 HC1 un gp.). Takue
JOXAW (a Takke ocafikKm B BuAe CHera) MOAKWUCNAIOT BOAY BOLOEMOB U
NnoyBy, YTO MPUBOAUT K rnéenn pbibbl, APYrnx BOLHbIX OPraHW3MOB U
Pe3KOMY CHVDKEHMI0 MpUpocTa N1ecoB N UX ycbixaHuto. OcobeHHO onac-
HO MOAKMWC/EHNE OKEaHUYECKUX MefIKOBOAWUM, Beayllee K HEBO3MOXHO-
CTV Pa3MHOXEHUSA MHOMMX MOPCKMX OPraHM3MoB W HapyLLUeHWI0 3KO0J10-
rMYecKoro paBHOBecMss B MUPOBOM OKeaHe.

Haunbonee Wnpoknii gmnanasoH 3HadeHUii pH cpegbl xapakTepeH
MUKpoopraHnsmam. OHU 06HapyXXeHbl KakK B KUC/bIX cpefax ¢ pH 2-5,
TakK 1 B LWesoYHbIX ¢ pH 8-11. OfHaKo ecTb 6aKTepMu, XOpoLlo NPUCro-
co6/leHHble NNLWb K Y3KOMY MHTepBany 3HadeHunin pH. Tak, 6aktepun —
HUTPUMKATOPbI XOPOLIO Pa3BMBAKOTCA NULb B CabdoLLeovHbIX cpe-
fax, 6aKTepun-geHUTPUPMUKATOPbl aKTMBHbI TOMbKO B HENTpanbHbIX
cpegax u T.m.

MuKpoopraHiismbl CYLLLECTBYIOT TakXke B OYEHb LLUMPOKOM WMHTepBa-
Ne 3HaYeHN OKNCINTeNbHO-BOCCTaHOBNTENbHOrO NoTeHumana (Eh) cpegbl.
EcTb hopMbl Kak aspobHble, T.e. XUBYLLME B NPUCYTCTBUN CBOBOAHOIO
KNCNopoga, Tak 1 aHaspobHble, XXUBYLLME B YCNOBUAX BOCCTAHOBUTE/Ib-
HOW cpeabl. OfHaKO HeKoTopble 6akTepun (hakynbTaTWBHblE MUKPO-
OpraHu3mbl) MOFyT CyLLeCcTBOBaTb M B OKUC/UTE/IbHOW, U B BOCCTaHO-
BUTE/IbHOM 06cTaHoBKax. CTOMb YHUBepcasnbHass MPMCNOCO6/1EHHOCTb
MUKPOOPraHN3MoB K pasHoobpasHbIM YCNOBUAM Cpefbl AenaeT ux, No
BbipaxkeHU0 B.W. BepHaackoro, «BCHOAHbLIMUY.

C Opyroi cTopoHbl, NPUCNOCO6/IEHHOCTE MHOTMX OPraHM3mMoB K [0-
CTaTOYHO Y3KUM MHTepBasiaM MapameTpoB Cpefbl NO3BOMIAET UX UCMOJIb-
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Tabnuua 2.14

PacTeHVsI-MHAMKATOpPbI [yBWHBI 3a/1eraHns U MeHepaiv3aLm FpYHTOBbIX BOZ B MyCTbIHSIX
HOxHoro KaszaxctaHa (FopbllwmnHa, 1979)

Iny6uHa saneraHns  CTeneHb MUHepasM3aLum

rPYHTOBbIXBOA,M rPYHTOBbLIXBOJ PacTteHue
pasmMax  cpefHss
0,5-3 1-2 MpecHble MacnunHa y3konucTas
(Elaeagnus angustifolia)
1-5 2-3 VBa 6enas (Salix alba)
3-8 3-4 Tononb pa3HONUCTHbIN
(Populus divorsifolia)
3-8 1-2 MpecHble LLinnosHuK (Rosa canina)
0-3 0-3 MpecHble,conoHoBaTble KaMblLl 06bIKHOBEHHBbI
(Phragmites communis)
[o 10 3-4 ConoHoBartble Bepbntoxbs KoMouka
(Alhagi camelorum)
1-4 2-3 MpecHble, cnaboconoHoBa- Yaii 6nectawmii (Lasiagrostis
Tble splendens)
3-5 3-5 CnaboconoHoBatble UMHrunb cepebpucTblii
[Halimodendron holodertdron)
[o 10 4-6 CnaboconeHble Tamapukc (Tamarixsp.)
4-12 5-8 ConoHoBatble, coneHble  Cakcayn yepHblil (Haloxyloa
aphyllum)

30BaTb B Ka4yecTBe WMHAMKATOPOB 3TUX MapameTpoB. [puvMepbl OpraHus-
MOB-WHANKATOPOB MpPUBEAeHbI B Tabn. 2.14.

PacTeHMa MoryT 6bITb UCMO/Ib30BaHbl TakKXe Mpu MOUCKax MecTo-
POXAEHWN MONe3HbIX NCKOMaeMblX. YCTOWYMBOe NMOKPACHeHMe cTebnsa u
YyepeHKa pacTeHUs yKas3blBaeT Ha MOBbILIEHHbIE KOHLEHTpaLun B Nnoyse
MapraHua; npu nsbbITKe Xpoma noABAATCA (hOPMbI, Y KOTOPbIX JINCTbA
XKeNTble C 3e/1IeHbIMU MPUXUIKaMW; KO06asbT Bbl3bIBaeT MATHUCTOCTb
nunctbeB (MBnes, 1986). CyLLecTBYIOT pacTeHUs, TATOTeOLWMe K rNoyBam,
o6oraleHHbIM KaKUM-/1M60 3/1IEMEHTOM. Takue pacTeHUs Ha3biBalOT Me-
TannounaMn NN pacTeHUAMU-HEMKaTopamu. Tak, MHANKATOPOM Ha
xeneso aAensetca kmo3ma (Clusia rosea), Ha Mefb — cmonka ( Viscaria
alpina), HekoTopble BUAbl MX0B, Ha UMHK — OAWH W3 BUAOB (huanku
(Viola calaminaria), pyta (Ruta graviolius), Ha HUKenb — 6ypa4ok (Alissum
morale), Ha Kob6anbT — BuMAbl poga actparusa (Astragulus) n T1.4.

Mpun M36bITKe NN HefoCTaTKe KaKUX-NMO60 XUMNUYECKUX 3/IEMEHTOB,
0C06EeHHO TSKENbIX METa//I0B, B Cy6CTpaTe M MovBax MOryT BO3HUKHYTb
3HAeMmnyeckmne 3abonesaHnsa (3HAemun) .Hanpumep, HefocTaToK Moga
BbI3bIBAET PacrnpocTpaHeHne 3HAeMWYECKOro 3o6a (emy noasBepxeHa
60nee nonoBuHbl TeppuTopun GbiBwero CCCP). AKo6anbT03 0TMeYvaeT-
ca B cTenx bypatuu, MoHronuu, lNpukacnusa. HegocTtaTtokK mMegu ycTa-
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HOBJIEH Ha TopdhsaHMKax 3anagHoli Cubupun (BactouaHbe). M36bITOK
HUKeNS 0TMeYeH BO MHOruMX paiioHax Ypana. Ansa Y3bekuctaHa un [are-
CTaHa xapakTepeH U30bITOK MonubaeHa U T.4.

2.6.8. Kocmoc (BNnsiHWe HebeCHbIX Ten)

3emnia ABASETCS MasieHbKOW vacTuuen orpomHoro Kocmoca u, ecte-
CTBEHHO, HE MOXeT He UCMbITbIBaTb ero BANAHUA, KOTOPOe MPOoCTUPaeT-
CA M Ha Kaxfblil HacensAwwmii 3emnt0 opraHum3m.

Cpefn HebeCHbIX Tesl B 3TOM acrekTe, HECOMHEHHO, IN1aBeHCTBYOLLee
MecTOo 3aHMMaeT ConHue. Beab uMeHHO 6narogaps emy Ha 3emse 3apo-
Onnacb M y)XXe HeCKO/IbKO MWNMapPLOB NeT CYLLeCTBYET XXWU3Hb.

Haun6onee MOWHbIM NPOSABAEHNEM COSIHEUHOM aKTUBHOCTW SABNSA-
I0TCA BCNbIWKN Ha CosiHUE. 3a HECKOMbKO MUHYT (B PefKUX Ciyyasx, 3a
1-2 vyaca) cymMmapHas 3Hepruvs, Bble/IMBLUIASACA B MPOLECCe BCMbIWKW,
MOXET AOCTUTHYTb BennuunHbl 1030-102 3pr. OcCHOBHAaA ee f0/14 3aK/toYe-
Ha B YacTULAX BbICOKMX 3HEPTUA — 3MeKTPOHaX U UOHAX, ABMXKYLLMXCA
CO CKOpOCTAMU, B6/IM3KMMU K CKOPOCTU cBeTa. lMpouecc conpoBoxjaeT-
CA TakKXe MOABJIEHWEM MOLLHOIO U3/y4YeHUA NPaKTUYecKn BO BCeEX AM-
anasoHax CrneKTpa 3/IeKTPOMarHUTHbIX BOJSIH — OT pajMo — [0 >KeCTKOro
PeHTreHoBCKOro. MHorga B MCK/IHOUYUTENIbBHO MOLLHbIX BCMbIWKAX Ha-
6nogaeTca 1y — nsnyyeHue. BbicTpble YacTuLbl BbICOKUX 3HEPTUA, yC-
KOPEHHbIE B MpPOLLeCCe Pa3sBUTUA BCMNbILLKW, BbIPbIBAOTCA 3a Mpefesibl
CO/THEYHOWN aTmoctepbl W, AOCTUTHYB OKPECHOCTeil 3eMnu, Bbi3blBalOT
pasHoobpasHble reon3nyeckne SABMIEHNUA — MOMSAPHbLIE CUSAHUA, Teo-
MarHuTHble 6ypu, pasnNnyHble NOHOCHEPHbIE BO3MYLLEHUA, MOMEXU B
pagnuocBsAsnM N T.4.

Co/IHeYHble BCMbIWKW 0Ka3blBatOT He6NaronpusaTHOE BAUSHME Ha
XXVBbIe OpraHn3mMbl, B TOM Yuc/e YesioBeka, 0co6eHHO 60bHOro. Mo ato-
My noeogy A.Jl. YwkeBckuii nucan: «...6bIBalOT AHW, Korga ans 60/bHOro
yenoseka CosHLe AABNAETCA UCTOYHNUKOM CMePTU. B Takune HWN 13 XXU3He-
nogaTenis OHO NPeBpaLLaeTCA B 3aK/IATOr0 Bpara, 0T KOTOPOro YesioBeky
HUKyfa He CKpbITbCH, He y6exaTb. CMepTOHOCTHOe BAnsaHMe ConHua Ha-
CTUraeT YesioBeKa NOBCIOAY, rae 6bl OH HU Haxoguncsa» («Monck», 1989, Ne
32, c. 6).

CyLecTBeHHOE BNMAHME Ha 3eMJII0 OKas3blBalOT pas/iMyHble MesiKue
KOCMWYECKMe Tena Turna MeTeopuTOB U KOMET.

MeTeopuUTbl — MUHeEpPasIbHbIE arperarbl, 3afetaloLwme Ha 3eM/0 U3
MWUPOBOro MPOCTPAHCTBA W MoApasfensiemMble Ha >eflesHble (CUAEPUTHI),
KaMeHHble (3BKPUTbI) U >Xene3o-KameHHble (XOHApUTbI). Menkue (Me-
Teopbl) CropatT 1 BO3fyxe, a 605ee KpPynHble JOCTUraldT MOBEPXHOCTU
3emnn, obpasys yaapHble BOPOHKW B Bupae Kpatepa. Kparep Meteop B
wTtaTe ApusoHa (CLUA) mmeeT gnametp 1,6 KM u raybuHy 150 m.
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3emna nony4vaeT B rof okoso 15-16 ThIC. T METEOPHOro BeLLEeCTBa.
Camble KpynHble W3 HalfjeHHbIX MeTeopuToB — lo6a (Adpuka) mac-
con 59 T, Kein-Nopk (FpeHnaHgua) — 33 T.

KomeTbl — KOCMMYeCKue Tena HenpaBU/bHOW (hOpMbl, MMeloLLme
cocTas, 6/IM3KMIA K COCTaBy NAHET-TMraHToB. OHU ABMXYTCHA NO CUNbHO
BbITAHYTLIM opbuTaM, nogxoas 611M3Ko K CoMHLUY M yaansasach OT Hero 3a
npegensl opbutkl MnyToHa. Mepuog obpaleHns KomeT BOKpyr ConHua
N3MepSAETCA MHOrga MHOTUMW JeCATUNETUAMMU, Hanpumep, AN KOMeTbI
annes oH paBeH 76 rogam. pu OTK/IOHEHUM KOMET OT OpOMTbI BO3-
MOXHbI X CTO/NKHOBEHUA ¢ niaHeTamu. lMonaratT, 4To TYHrYCcCKWiA
MeTeopuT, ynaeswuii B 1908 rogy, 6bi1 HeboNbLIOK KoMeToW (Maccol
0K0/10 5 M/H T).

Ha 3eMHOM Luape M3BECTHO OKOJ10 COTHU yAapHbIX 06pasoBaHuii, no
BCEM [aHHbIM BO3HUKLUWM MpW NajeHnn MeTeopuTOB U KOMET pasnuny-
Horo pesamepa. P. AuTy B 1960 r. Ha3Ban uUx «acTpobnémamm» (rpey. «3Bes-
OHasa paHa»). /3BecTHble acTpo6/eMbl UMEHOT OKPYray opMy M Ana-
mMeTp 2o 100 n 6onee kKunomeTpos (Tabn. 2.15).

Ta6nuya 2.15

Pasmepbl n3BecTHbIX acTpobnem (ABgeeB 1 ap., 1979)

OunameTp, Km Konnyectso %>,0T 06LL,ero KonnyecTsa
0,5 15 18,3
0,5- 10 1 12
1,0-2,0 7 8,5
2,0-4,0 12 14,6
4,0 -8,0 12 14,6
8,0 - 16,0 16 196
16,0 - 32,0 10 12,2
32,0 - 64,0 6 73
i 64,0 - 128,0 3 3,7

OfHako, No faHHbIM CreumanucTos, 3a nocnegHue 2 Mapa net 3emns
ucnbiTana okono 100 TbiC. COyAapeHuiA ¢ MeTeopuMTaMn U KOMeTamu,
CMNOCO6GHbIMWU NMpX NageHun copmmpoBaTb Kpatepbl 6onee 1 KM B gu-
ameTpe, NpumepHo 600 coyaapeHwuid, cneacTBUEM KOTOPbIX MOMN 6biTb
KpaTepbl AuamMeTpom 60s1ee 5 KM 1 npubnmsntensHo 20 ¢ ewe 60nbLUn-
Mu (50 KM 1 6onee) Kpatepamu. MHorve n3 HUX BpSL N 6yayT pacnos-
HaHbl, TaK KaK Ha 3em/e AeACTBYIOT MOLLHble (haKTopbl 06/MTEpaLmn
(cymmapHas [eaTeNbHOCTb BbIBETPMBAHUSA, aTMOCc(hepbl, BOAbl, OpraHus-
MOB M TEKTOHMYECKUX ABVDKEHUI), YHUUTOXAKOLWMe cneabl reonormyec-
KUX CTPYKTYpP NpPOLL/IOro.

MafeHNs KPyMHbIX METEOPUTOB U KOMET MOI/10 6biTb O4HOW u3
MPMYMH MAacCOBbIX BbIMWPaHWIA OpraHnW3MOoB.
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MajgeHne KPYNMHOro MeTeopuTa COMPOBOXAANOCHb TPAHANO3HbLIM
B3PbIBOM, B pe3ysibTare yero npomcXoAnsio KPaTKOBPeMEHHOe MOBblILLe-
HWe TemnepaTypbl Bo3gyxa. OT0 NOTeNseHNe CMEHAN0CL 60oee annTenb-
HbIM MOX0/I0faHNEM (B TeUYeHMe HEeCKOSIbKUX NET) M3-3a 3HAYUTENbHO-
ro yBe/IMYeHUs aspo30/1bHOr0 c/oA B aTMocdepe. Takoe MoxonojaHue
0C06eHHO 0nacHoO A1 CTEHOTEPMHbIX XXUBOTHbIX. V3BeCTHO, 4TO cpeau
COBpPEMEHHbIX 06uTaTeneil TPONMKOB MHOFMe M3 HWUX norubawT npwu
CHVDKEHMW TemnepaTypbl cpedbl X 00MTaHWA BCEro Ha HeCKONbKO rpa-
[lycoB.

B nocnegHue rogbl NpegnpuUHATbLI NOMbITKNU HAlNTW paccesHHoe Me-
TEOPUTHOE BELLECTBO B C/I0AX, COOTBETCTBYIOLLMX 3MOXe KPYMHbLIX Bbl-
MUPaHWNI XXMBOTHbIX. DTN MOMbITKM Jann BecbMa obellaroline pesysib-
Tatbl. B yacTHOCTU, B CNOAX, OTHOCALLMXCA K KOHLUY MefioBoro nepuoja
(3noxa BbIMMPaHUS AUHO3aBPOB), ObIAN HaMAeHbl U3BLITOYHbIE KOH-
LUeHTpauum Mpuaus — sfneMeHTa NAaTMHOBONM rpynnbl. Takme KOHUEHT-
pauun xapakTepHbl A1 BHE3eMHbIX Tesl. Tak, BECOBOW KMapK upuans B
KWUC/bIX MarmaTnuyecknx nopogax paseH 6,3-10-7 (gaHHble A.lN. BuHorpa-
[oBa, 1962). B KameHHbIX MeTeopuTax OH Ha fBa rnopsaka Bbiwe (4,8-10'5).
B fanbHelweM aHanornyHbie aHOMasiMmM O6bIN 0OHAPY>KEHbI B KOHLLEH-
Tpaumax MHOrMX Apyrux Metannos. 10 3TUM fJaHHbIM 6bln paccumTaH
BEPOATHbIN AnameTp Tena, CToNKHyBLerocs ¢ 3emneid. OH oKasancs pas-
HbiM 10 km (Alvarez, 1980 Newell, 1980).

A.E. XogbkoB u M.I". BuHorpagosa (1996) npuumnHbI 3eMHbIX KaTa-
CTPO() OO6BACHAKT HaNMuMem CBA3M Mexay obpa3oBaHUEM MNepuojoB
XUMUYECKUX 3/IEMEHTOB M BO3HWKHOBEHMEM naHeT CO/IHEYHOW cucTe-
Mbl. 10 MHEHUIO 3TUX aBTOPOB, 3BO/OLUNA 060K 3Be34bl, B TOM yucie
n ConHua, CONPOBOXAaeTcA B3PbIBHbIMU BCMbILWKaMu, C6POCOM Mnas-
MeHHOIH 060/104KUN 1 06pa3oBaHMEM CBETALLEr0Ca BPaLLAOLLErocs KosbLa,
KOTOPOE MOXXET MPeBPaTUTLCA B CMYTHWUK 3Be3fbl. B3pbiBHbIE SABNEHUA
Ha LeHTpPa/ibHOM CBeTu/e BeAyT K rpaHAnOo3HbIM Npeobpa3oBaHUSaM n-
Tochepbl 3emMan — gvacTpotmamam. MOXHO BbIAENNTb HECKOMbKO Ta-
KUX npeobpasoBaHuii: Ha rpaHunue nepmu u Tpmaca 0,22 Mnpg net Hasag,
Ha rpaHuLe BepXHEro M HMXHero npoteposon 1,9-2,0 mnpg net Hasag u
Ha py6exxe HUXHero 1 BepxHero apxeda 3,70+0,1 mnpg neT Hazag. TekTo-
HUYecKass nepecTpoiika Kopbl 3emnn Ha py6exxe naneo3os M mMe3030
(0,22 mnpg net Haszapg) Hambonee LOCTOBEPHA; OHA OTMEYaeTCs, B 4acT-
HOCTW, MaccoBbIM KaTacTpopuyecknum BbiMupaHuem 90% BCEro XMBOro
Ha 3emre.

M1O. BanykoHuc n C.HO. Mpuxopbko (1998) yctaHoBWUNM 3aBUCU-
MOCTb Hamnps»>KeHHOro COCTOAHWSA MacCMBOB FOPHbLIX NMOPOJ OT rpaBuTa-
LWOHHOTO BO3AecTBUA JIyHbl. 3Ta 3aBUCMMOCTb MMeeT NepuognYHbIN
XapakTep U KOoppenupyercsa ¢ M3MeHeHUEM CU/bl TSHXKECTU, YCTAHOB/EH-
HbIM BbICOKOTOYHbIMW MHOTONETHUMU W3MEPEHUSAMMU Ha rpaBUMETPU-
yeckon obcepsatopun. Ha ocHoBaHMKM 0606LWEHNSA (DAKTUYECKOrO Ma-
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Tepuasia rno KatacTpoPUUeCKUM ABJIEHUAM (BbIOPOCHI MeTaHa, yrnsa u
rOpHOM Mopojbl) Ha waxTax JJoHb6acca MeTO4OM rapMOHUYECKOro aHa-
Nn3a YyCTaHOB/IEHO, YTO 3HaYUTeNbHAaA YacTb KaTacTpod) NMpUXoauTca Ha
BOCXOASALLME U HUCXOAALLME BETBM KPUBBIX CUMbl TSHXKECTU.

B yuyebHMKax M yyebHbIX MOCOOUAX MO 3IKOMNOTMU BAINSAHUE KOCMMU-
YeCKOM cpeabl Ha XXUBbIe OpraHn3mMbl 06bIYHO He paccmaTpuBaeTcsa. Kcta-
Tn, oblieHayuHble npefcTaBneHus o bonbwom Kocmoce n BceneHHoi
BeCbMa PeAKo 3aTparvBaloT U y4ebHUKKU Mo Apyrum gucumnianHam (6uo-
nornm, u3nke, XMmMnmn, NPUPOLOBEAEHNIO). DTO ABMEHME MOAMETU eLLe
B./. BepHaackuii: «C X040M Hay4HOW paboTbl nocne 61eCTALLMNX YCNexXoB
onucatenibHoro ectectsosHaHusa B XVII-XIX BB. 1 NPOHUKHOBEHWNA TOY-
HbIX Hay4HbIX METOAOB B 06/1aCTb HayK O Ye/I0BEKe 3a Te Xe BeKa MecTo,
3aHMMaemMoe Hayu4Hol KapTuHoli Kocmoca B fo6bITOM 4e/l0BEKOM 3Ha-
HUW, HeNpepbIBHO yYMeHbLlaeTcs. Mo cywecTBy, KapTuHa Kocmoca cTpo-
UTCSA TO/IbKO HEeB0/bLIO — MPONOPLMOHASIbHO BCE MeHbLUei U MeHb-
el yacTblo y4yeHbIX-uccnegosatenei» (1980, ¢ 250). M panee: «EaBa nn
MOXHO COMHeBaTbCA, YTO MHOI0 60/1ee feBATU JeCATbIX YYeHbIX-Uccneio-
BaTesiein paboTaldT B 00M1acTAX 3HAHWSA, KOTOPblE HUKAKOr0 OTHOLUEHMS
He MMEKT K Tol kapTuHe KocMoca, KoTopas cuuMTaeTcs pe3y/ibTaToM Ha-
YUHOW paboTbl. OHM COBPELUEHHO He 3aMHTepecoBaHbl B 3TOW KapTuHE K
C HEW B TeYEHME CBOEI Hay4YHOW feATeNIbHOCTU He BCTpedatoTcs. Ee name-
HeHMs B 06/1aCTW WX 3HAHWI He cKasbiBaloTcsa. OHM BMoOsHe 6e3 Hee
obxogaTca» (1980, c. 251).

Ho npaBwnbHO Nu Takoe nosioxeHne? Ha 3toT Bonpoc cam B.W.
BepHaackuini otBevan Tak: «Ha OCHOBaHWM BCEro aMMMPUYECKOro no-
HUMaHMA NPUPOoLbl HEO6XO0ANUMO LOMYCTUTb, UTO CBA3b KOCMMWUYECKOro U
3eMHOro Bcerga 060t0AHas M 4To He06X0AUMOCTb KOCMUYECKUX CUN ANS
NPOSIBMIEHNS 3eMHOWN XW3HW CBSA3aHa C ee TeCHOl CBA3bI0O C KOCMMUYeC-
KUMW ABMIEHUAMU, C ee KOCMUYHOCTbIo» (1978, c. 311), 6onee TOro, «Ku-
BOe BELLECTBO HaxXOAUTCA B HEMNpepbIBHOM XMMUYECKOM 06MeHe C KOc-
MUYECKOW Cpefoi, ero okpyxxatoweii» (1980, c. 260).

B.IM. Ka3Hauees (1985) ykasblBaeT, 4UTo, Ha4unHasA ¢ 20-xX rogos, 03Ha-
MeHOBaBLUMXCA nossaeHneM paboT A.Jl. UnxeBCKOro, NoKasasLLUEro CBA3b
MeXJy pUTMaMu COSIHEYHON aKTMBHOCTM M Mpoueccamu, MPOUCXOAS-
WUMW B XMBbIX OpraHvMsmax, 0CO6eHHO B HallW AHWU LUUPUTCHA Kpyr
HayUHbIX JaHHbIX U FOM0Te3 0 B/MAHUMN COMHEYHbIX N UHbIX KOCMUYec-
KUX U3NYYEHNIA Ha 3eMHble OpraHu3mbl (Ha pasfN4YHbIX YPOBHAX Opra-
HM3aLMN XXNBOW MaTepmu), B HaCTHOCTU, HAKamn/aMBaeTCs 3HAYUTe/IbHOe
KO/IMYECTBO AaHHbIX, CBUAETENLCTBYIOLWMX O TOM, YTO cnabble 3/1eKTpo-
MarHWTHble B3aVMOAENCTBMA ABAAIOTCA BaXHbIM WUCTOYHUKOM 0OMeHa
nHopmauueii mexay knetkamu (KasHadeeB, MwuxaiinoBa, 1981).

BbICKa3bIBalOTCA MHEHUSA O BJIMSHUN MOLLHENLINX KOCMUYECKUX
B3PbIBOB Ha XXWBOE BeLLECTBO.
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M3BeCTHO, UTO BE/IMYMHA 3HEPTUM, BbIAENSEMO MPY BCMbILLKE CBEPX
HOBOW 3Be3fbl, cocTaBnseT A0 102 spr. 970 KO/MYECTBO 3HAUUTESIbHO
npeBbILLAET 3anac TemnsjioBo sHeprumn B Hegpax ConHua (1048 apr.).

B.MN. KasHaueeB, ccblnascb Ha 6uousnkos b6.M. Bnagumupckoro m
JL.A. KncnoBCKOro, NULLET, YTO BCMbILKN CBEPXHOBbIX, KOTOPbIE He C/INLL-
KOM yfdaneHbl OT Hawero ConHua, B MPUHLKUNE MOryT OKasblBaTb Ha
6noctepy 3emnn camoe cepbe3HOe BO3AECTBUE MO CPaBHEHUIO CO BCe-
MW MHBLIMW HbIHE M3BECTHLIMU UCTOYHMKAMW KOCMUYECKUX U3TYUEHWIA.
JT0 BO3felicTBME MOF/I0 6bl MPMBOAMTL K PE3KOMY YBE/IMHEHUIO KO/N-
YyecTBa MyTauuiAi. BO3MOXHO, YTO CyL,EeCTBEHHYIO po/ib B TaKoi cuTya-
UMU MOXET CbirpaTb BO3JelCTBME WCK/IOUMTENIbHO MOLLHOIO MOTOKa
PEHTIEHOBCKOIO M3/TydeHUs Ha atmocgepy 3eMan. TeopeTuyeckn Takoii
PEHTIFEHOBCKNI MOTOK MOXET 06pa3oBbiBaTb B cTpaTtocepe BbICOKME
KOHLEHTpaLmMm OKUCWU a3oTa — BeLLeCTBa, paspyliawouwero 03oH. Mpu
CU/IbHOM MOBPEXJEHNM 030HOBOrO C/1I08 XWBOE BeLLeCTBO 3eMnu noj-
BEPr/10Cb 6bl PE3KO YCMIMBAIOLLLEMYCS BO3AENCTBUIO XKECTKOI0 W3/y4e-
HUA ConHua, 4YTo MOrno 6bl NPUBECTU K TPYAHO MpeAcKasyemMbiM 3KO-
NNIOTNYEeCKUM MNOC/eACTBUAM.

3acnyXmBaloT BHUMaHUA TakKXe aKTUBHO paspabaTbiBaeMble rMno-
Te3bl O CyLLEeCTBOBaHUM MO MeHbLUel mepe B Hawei Manaktuke Mieu-
HOro NyTW BCEMPOHMKalOLEl 06LLeranakTUYecKoi XXnBoi cuctembl. OgHa
N3 Taknx rmnoTtes paspaboTaHa acTpomsmkamu Y. BukpamacuHrxom u
@. Xoiinom (BukpamacuHrx, 1982). CywHOCTb 3TOM rMnoTesbl COCTOUT B
ClefyoLLem.

Ee aBTOpbl yKasblBalOT Ha HanAnyne B BELLECTBE 3BE3A4HON Mblan
OpraHn4ecknx NOJINMepoB UMW OJIVHHbIX LLenoYeK opraHu4yecknx mMose-
Ky/. 9T N Apyrue jaHHble, Mo NX MHEHUIO, CBUAETE/IbCTBYIOT O NMPUCYT-
CTBUMN B KOCMWUYECKOM MPOCTPAHCTBE Halleil ranakTukyM OFpPOMHOro
KO/IM4ecTBa MUKPOOpraHnaMoBs — nopsagka 1020TaebHbIX K1eToK. Bos-
MOXHO, 4YTO KOCMMYECKOE XMBOE BELLeCTBO HaxoAMTCA BO B3avMOAei-
CTBUM C XMBbIM BELLECTBOM Ha MjaHeTax, HauMHasi CO BpPeMeHU ero
NOABMIEHUA MO HacTosALLee BpemA. HeKoTOpble BaXHble 4719 3BOMOLUN
BUAbl MyTaLMu, NaTalorMyeckne NpPoLEeCcChl B XXMBbIX OpraHM3max ¢ 3Toi
TOUKW 3PEHUA MOTYT OKasaTbCs CBOe0OpPasHbIM «3epKanioM», OTpaxkako-
LWMM B3anMMOAeNncTBMe XMBOFO BellecTBa U Kocmoca.

2.6.9. lpocTpaHCTBO H Bpems

B 3aBeplUeHNe fJaHHOr0 Mmoapasdena paccMOTPUM elle ABa (haKTopa
— MNPOCTPAHCTBO M Bpems. OTHIOAL He MOTOMY, YTO OHM — BTOPOCTe-
MeHHble, HO B HallleM CO3HAHWUW OHW BOCMPUHUMAKTCS Kak camu co6oit
pasymMetoLmecs, No3TOMy CM/oWb M PAAOM HefjooueHMBarTcA. Ha ca-
MOM >Ke fiefie U NPOCTPaHCTBO, U BPEMS — 3TO CBOEro poja «aKTopbl
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(haKTOpPOB», TaK KaK BHE MPOCTPaHCTBa U BPEMEHU He MOryT CyLLecTBO-
BaTb HW OpPraHu3Mbl, HN abuoTu4ecKas cpefa.

BnvaHve npocTpaHCTBEHHOro hakTopa NPOosBASAETCA, MPeXae BCEro,
B TOM, 4TO /11060l NPUPOAHbIA 06BbEKT, B TOM 4MCNe U 06BbEKTbI XMNBOW
NpMpoAbl MMeIT CBOe MPOCTPAHCTBO CyllecTBOBaHMA. Kaxgbllii opra-
HM3M, KaXKias nonynsauus, Kaxaaa sKkocucTeMa MMetoT cBoli 06beM. B3a-
UMOAENCTBME 3TUX 00BEMOB MPOSABASAETCA B JopMe MPOCTPAHCTBEHHBIX
OMOTUYECKMX OTHOLLEHWA, KOTOPble MOTYT 6biTb SIMG0 HEATPasbHLIMY,
nn60 akTMBHbIMU. B KayecTBe nmpumepa HelTpasibHbIX OTHOLIEHW CO-
LemMca Ha MNonynasaunio Kakoro-nmbo suga pbid, KoTopas B NMPOCTPaH-
CTBEHHOM OTHOLUEHWWN He KOHKYpPMpPYeT, Hampumep, ¢ nNonynsuuvein ka-
KOro-mbo Buga TPaBoALHbIX XXMBOTHbLIX. OfHaKo B 60/bLUMHCTBE Cry-
YyaeB Mbl HabnwpaemM aKTWBHble MPOCTPAHCTBEHHble 6MOTUUECKUE
OTHOLLEHUA, Korga OAuH BUA CTPEMUTCA BbITECHUTb APYroi BuUA u 3a-
HATb ero MPOCTPAHCTBO cyllecTBOBaHUA. C ApPYroi CTOPOHbI, OTUYXje-
HVe YacT! NPOCTPaHCTBA CYLLLECTBOBAHUSA ABMAETCA MOLHbBIM CTUMYJ/IOM
4N 3BOMIIOLNOHMPOBAHNSA «YLLEMIEHHOr0» BWMAa; «OTBOEBaTb» MOTe-
PAHHOE M Ja)ke pacLUMPUTb CBOM B/afeHUA OH MOXET TOJIbKO MpU ycC-
NOBUN NOSABNEHNA 60Mee COBEPLUEHHbIX M XXU3HECNOCOOHbIX (hopM.

BnaHve npocTpaHCTBEHHONO (haKTopa NPOoABAETCA Ha BCEX CTafu-
AX pasBUTUA N 3BOJIIOLUN OPraHM3MOB.

XOopoLwo M3BECTHO, YTO BCA Hac/efCTBEHHas MHGopMaLusa 3BKapu-
OT XPaHUTCA B CreLnabHbIX ALEPHbIX CTPYKTYpPaxX K/eTOoK, Ha3biBaeMbIX
Xpomocomamu. Bo3HMKaeT BOMPOC, Kaknm o6pa3om B 00bLEKTax pasme-
POM B HECKO/IbKO MWKPOMETPOB YK/1aAblBatOTCA AeCATKN METPOB rMraH-
TCckux monekyn AHK? (YenoBek B 3TOM OTHOLLUEHMW He CaMblii Bblgato-
wwuiica — gnnHa AHK B Kaxpgoil ero knetke okoso Asyx MeTtpos). K
TOMy >Xe crnocob6 ynakoBkn AHK po/mkeH 6biTb TakoB, YTOObl TFeHbl
paboTasin HopMasibHO, a, cnefoBaTe/IbHO, HOPMasibHO (hYHKLUMOHUPOBas1a
n knetka. K gpyrum yHKUMAM YMakoBKM OTHOCUTCA OXpaHHas (Mu-
HUMU3aLNA Hexenate/lbHbIX BHELWHWUX BO34eACTBMIA) M KONMPOBasb-
Has (reHeTUYeCKMIA MaTepvan fo/KeH 6bITb NOMosiaM pacnpefeneH Mexxay
LOYEPHUMM KNeTKaMn).

3BO/IIOLNOHHO BO3HWK/O HECKO/IbLKO Cnoco60B ONTMMasbHOM yna-
KoBku AHK. Hanbonee pacnpocTpaHeHHbIMWU CPeAn HUX ABMAIOTCA 06-
pasoBaHue crivpanei, netenb U BeTBeHWE (XPOMOCOMbI TMNa 1amMMnoBbIX
LeToK). Mpun 3TOM BCe 3TW CNOCO6bI PeanunsyoTcsa Ha YpoBHE, MO Kpaii-
Hell Mepe, NATU MepapxXMUecKuX CTPYKTYpP, KOTOpble MO CTeMeHW Bo3pa-
CTaHWsA MX MPOCTPAHCTBEHHOro macwTaba M CA0XKHOCTU MOryT 6bITb
pacnonoXeHbl B Cnegylowmnii pag: Hykneocoma — ubpunna — Xpomo-
Mep — XpoMoHemMa — xpomatuga (IMpysges, 1979).

B cBA3M C BbIWEN3NOXKEHHbIM MPeACcTaBAeTCA LesecoobpasHbIim
paccMoTpeTb KUPabHYIO YUCTOTY 6efIKOB U ApYrux OpraHnyeckmx Be-
LLeCTB KakK (PYHKLMIO ONTUManbHOW ynakoBku Mmonekyn OHK.
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B nopgpasgene 2.5 Mbl y>Xe oTMeyanu, 4To 6e/IK1 NOCTPOeHbl TOIbKO
N3 «/1eBbIX» aMWHOKWC/OT, a HYK/IEMHOBbIE KUCAOTbl — W3 «MpaBbIxX»
caxapos.

B kauyecTBe Of4HOIN M3 MPOCTEALLMX aMUHOKUCIOT pacCMOTpUM @ —
anaHvH unn a — aMWHOMPOMUOHOBYIO KUCMIOTY

H

HZX - C- cooH
nh2

OTa aMMHOKMUCNO0Ta OTHOCUTCA Kb - psAdy, X0Ta M BpamXaeT nJsoc-
KOCTb nonspusaumy Brnpaso. CUHTETUYECKNIA @ - anaHnH ONTUYECKN He
aKTUBEH.

MocpeacTBom nenTuaHoli cesian (rpynnbl — C — N —) aMmuHoKkuc-

O H

NOTbl MOFYT COEAVHATBLCA APYT C ApyroM, obpasys gu-, Tpu- u noauvnen-
TMabl. Tak, Ananentug nPUPoAHOro a— anaHuHa UMeeT BUL:

COOH .
|
HN- C- H
| A
O C/ CH3
1/
HN - C—H

Y>Ke 13 3TON hopMynbl BUAHO, YTO SIMHUSA, NPOBEEHHAs Yepe3 accu-
MeTpUYHble aToMbl yriepoga (MokasaHa MYHKTUPOM), OTK/OHSAeTCA OT
BEPTUKA/IbHOW NTMHUN. B gpyrMx ammHOKMcAoTax MeTubHasa rpynna (—
CH?3 mMoxeT 6bITb npeacTaBieHa 60/1ee CNOXHbIM pagukanoMm R, noaTo-
My KaxkJas BHOBb MPUCOeAUNHSAOLLAACA aMUHOKMC/I0Ta UCTIbIThIBAET TaKXKe
0CeBOI MOBOPOT — B UTOre MoslydaeTcd o6bemHas cnvpaib.

Bnarogaps Tomy, 4TO aToMbl (MOHbI) BOAOPOAA B MPOEKLMOHHOW
thopmysie 3aKOHOMEPHO pa3melleHbl cnpaBa 0T aCMMMETPUYHOIo aToma
yrnepoga, uenoyka noavnentuga npyv noBOpoTax MMEET BO3MOXXHOCTb
yfBamBaTbCs, COKpaL,asch B A/IMHE B iBa pa3a NyTém obpasoBaHnsA Maso-
MPOYHbIX, HO MHOFOYUC/NEHHbIX BOAOPOAHbIX CBA3el. CxemaTuyecku
«CABOEHHbIN» MONMMNENTUL UMEET BUA:
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B caxapaXx, KOTOpble 0THOCSATCS K [-psafy, cnupaneobpasoBaHue npu-
BOAMT K 06pasoBaHUI LMKAUYECKUX TayTOMEPHbIX IopM (3aMblKaHUHO
cnupaneid B KonbLa).

AHINACKWIA y4yeHblil Xeyopse Npefioxun umsobpaxaTs (Qopmysbl
caxapoB TakuMMm 06pa3oM, UTo6bl GbISI0 OTUYET/IMBO BULHO KOMbLO U pac-
MosIoXKeHWe aTOMOB BOAOPOAA W TMAPOKCW/IbHbBIX FPYMM MO OTHOLUe-
HUIO K MJIOCKOCTU KOJbLA.

Tak, MosieKysna [e30KeMpro03bl, KoTopasi B KauecTBe Yr/1eBOAHOTO KOM-
MOHeHTa BXOAWUT B COCTaB Ae30KCUPUBOHYKNeUMHOBOW Kucnotbl (OHK),
UMeeT BUf:

H O CH.OH

Monekynbl puboHyKnenHoBbixX kucnot (PHK), asnswouwunecs nepe-
HOCUYMKaMW MHMOPMaLMN O CTPYKTYpe CUHTEe3npyemoro 6enka u3 agpa
knetkn (oT AHK) m ero «ctpouTensamm», cogepxkat Apyroin mMoHocaxa-

pua — pnbosy:

Kak Bugnm, punb6o3a AOMNOAHUTENbHO COAEPXUT FMAPOKCUIIbHYIO
rpynny OH (BMecTO atoma BOA0pofja), 04HaKO MPOCTPaHCTBEHHOE Mo-



noxeHue gpyrux rpynn OH ocTaéTcs TakvM Xe, KaK 1 B fe30KcMpunbose.
VMIMEHHO Takas MpocTpaHCTBEHHas yNopsi40YeHHOCTb aTOMOB B MoJie-
Kynax, BepOATHO, 1 obecrneynBaeT TOYHOCTb Nepefayn reHHon MHdgop-
MauMm M3 fgpa B LMTOMAA3My U NOMydeHWe 3afaHHON «Konuu» 6eska.

Taknm 06pa3om, MOXHO MPeAno/oKNTb, UYTO «/eBble» U «MNpaBble»
MOMIEKY/ bl 15 KMBbIX KIETOK HeobXoAuMbl Takke (YHKLMOHABHO.

B.1N. lNonbgaHckuii ¢ coaBTopamun (1986) o6paTvun BHMMaHMWe eLué
Ha 0f4HY 0CO6EHHOCTb KUpPasibHOM 4YMCTOTbl B 6MOreHese — eé MHGop-
MaLMNOHHYI0 CyLLHOCTb. OKa3sblBaeTCs, B KMPa/bHO-TPA3HOW cpefe paHo
WnuM No3fHo byfeT yTpayeHa nobas nHpopmauma, 3annmcaHHass npupo-
O Ha MOMVMHYKIeOTUAHONM uenoyke. KnpanbHO rps3Hble NOANHYKIIe-
OTUAbI HE MOryT COXpPaHWTb CBOWCTBa KOMIMIEMEHTAPHOCTM (TOYHOrO
COOTBETCTBUA ABYX uenodek AHK), v Takke «rpsi3Hbie» LEMOYKM He
MOryT TOUHO PEerNLMPOBATLCA (BOCMPOU3BOAUTLCSA).

B npegbigywem nogpasgesnie Mbl YK€ 0TMevanun, YTO Ha onpegeneH-
HON CTagum 3BOMKOLNM aBTOKATAIMTUUYECKON CUCTEMbl «OeNOK-HYK/e-
MHOBasA KMUC0Ta» BO3HMKAaeT Heob6Xxo4MMOCTb BOCMPOU3BOACTBA OMpe-
[EeNeHHOr0 Ko/MyecTBa TOYHbIX «MOTOMKOB». B cBeTe NpoLMTUPOBAHHOIA
Bblle paboTbl TAKOW CMOCOOHOCTLIO B 3HAUMTENBHO 60MbLUEl CTEMeHU
06nafalT KUPasibHO UYUCTHbIE BELLECTBA MO CPaBHEHWUIO C KMpasibHO
rpssHbiMy. 10 3TO NpUMYMHE MocnefHMe HEU3BeXXHO LO/MKHbI 6blin
NCYE3HYTb, TOYHee, MepecTaTb 3BOMOLMOHMPOBATL Aasiblle, Kak Hecrno-
CobHble K TOUHOMY KOMUPOBaHMIO. TaknMm 06pasoM, U ¢ MHPOPMALMOH-
HbIX MO3MLMIA HET HEOOXOAMMOCTU AN 06BACHEHUSA KMPasibHOW YMCTO-
Tbl MPVB/EKaTb KaKWe-TO «KatacTpodbl» U «aykTyauum». KupanbHo-
rpsi3Has BeTBb 3BOJIIOLMWN OKaszanacb, MOMNPOCTY roBops, TYMWKOBOIA.

AHIIMACKMIA UCTOPUK U coumonor cepegmHbl XIX-oro Beka IM.T.
Bok/b Kak-To nucan: «Bo Bcex BbICLLUMX OTPacnsAX 3HaHWUA camyto 60/b-
LY TPYLHOCTb NpPeACTaBNsAeT He OTKPbITUE (PAKTOB, HO OTKPbITUE Bep-
HOro MeToAda, COrnacHO KOTOPOMY 3aKOHbl U (hakTbl MOTYT ObITb ycTa-
HOB/EHbI». VIHbIMK cnoBamu, caMu no cebe hakTbl 415 MO3HAHUA Mano
4TO JAal0T, XOTA U JAOT MHOro. MOXHO HaKoMUTb MHOXECTBO (DaKToB U,
KaK B CTOre C CEHOM, 3aTepATb CPeAu HUX UT0IKYy — UCTUHY.

B kauecTBe npumepa COLLNEMCS eLLé pa3 Ha 3HepreTUKy XXMBOro Be-
LecTBa, KoTopas 6o0/see feTaslbHO HaMK paccMOTpeHa B nogpasgene 2.2.
O6pasoBaHVe XMNBOr0 BELLECTBA CONPOBOXAAETCHA YMeHbLUEHNEM Tep-
MOAVNHAMMWUYECKON N MHMDOPMALUOHHON 3HTpONUU (MNU YBENNYEHUEM
06paTHOM BeNMYMHbI — HEr3HTPONMK), POCTOM YNOPALOYEHHOCTK, opra-
HU3aLuMn, C/I0KHOCTU, pasHoobpasns. Ha 3Tom oCHOBaHMW HeoLHOKpaT-
HO Jenasncb OWKNGOYHbIE BbIBOAbI O HEMPMMEHMMOCTU BTOPOro 3aKo-
Ha TEPMOANHAMUKWN K XXMBbIM opraHmamam. OfiHaKo OpraHu3M He siBNs-
€TCS NOSTHOCTbIO 3aMKHYTOW CMCTEMOI. [M03TOMY B COOTBETCTBUM UMEHHO
CO BTOPbIM 3aKOHOM TEPMOAMHAMMUKW YMeHbLUEHWe 3HTPONMU B opra-
HMU3Me COMPOBOXAAeTCA 3HAYUTe/IbHbIM €€ YBE/IMYEHWEM BO BHeLLHei

cpege.
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AHanormyHaa cuTyauns CKNaAblBaeTcs C 3epKanbHOW (ONTUYECKON)
n3oMepren — BUAOM MPOCTPAHCTBEHHOM WU30MepUK, 3aBUCALLEN OT pas-
JINYHOT O PACMOJIOKEHMSA B MPOCTPAHCTBE YeTbIPex Pas/IMUHbIX rpynn BOKPYr
acMMMeTPUYECKOro aTtoma yrnepoja.

Bblwe (nogpasgen 2.4) Mbl Ha NpuMMepe MOJIOYHOW KUCAOTbl 6po-
XKEHUSA MOoKasanu, YTo OHa COCTOMT M3 MpaBOBpaLLaloLLEro U fleBOBpa-
wiarouero n3omMepoB. OfHAKO MOMeKy/Nbl 3TUX W30MEPOB COEAMHEHDI
nonapHo, NO3TOMY MNpaBoe BpalleHWe, BbI3bIBAEMOE MOJIEKY/IO OLHOTO
n3oMepa, MOSTHOCTLIO YHUUTOXAETCA JIEBbIM BpallleHWEM, BbI3blBaeMbIM
MOJIEKY/I0/ APYroro oNTUYecKoro nomMepa. Taknum o6pasom, oNTUYECKN
HeaKTMBHbIM COefMHEHNAM (paLemMaTam) BCe Xe npucyllia onTuyeckas
N30Mepusa, 3aKIYalLWAaaca B COAepXXaHUN B HUX OLMHAKOBbLIX KOMM-
YeCcTB MPaBOro W JIEBOr0 aHTUMOLOB.

B HexwnBoli npupoge B0oO6LLE XMMUYECKUE peaKkuuu NMPUBOAAT K
KUPaNbHOW CUMMETPUU: «/EBbIX» U «MpaBbix» MOMeKysn o6pasyetcs
MOPOBHY, NO3TOMY BCe MPOAYKTbl XMMUYECKUX peaKkuunii SABASAKTCA On-
TUYECKN HEaKTMBHbIMWU COEfUHEHUSAMMN.

M3 BbilenpuBeéHHbIX COOBpaXKeHMA MOXHO cAenatb BbIBOf, UTO
KnpanbHasd CUMMeTPUA CyLLEeCTBYeT U B BMONOrMYECKUX 06beKTax (Mo-
NeKynax opraHMYecKux COeAUHEHW 1 KOMMeKCax 3TUX COefUHEHWUN),
HO Ha 60/1ee BbICOKOM OpPraHM3aunoHHOM YpoBHe. Tak, MOXHO cUMTaThb,
YTO fleBOBpaLLaloLMe aMUHOKUCNOTHI Ge/IKOB 3epKasilbHO CUMMETPUY-
Hbl caxapam (Hanpuwmep, A-pn6o3e unn A-ae3okcupurbose) HYKNIEUHO-
BbIX KMCMOT. [pn 3TOM He0BX0AMMO YyUUTbIBaTb, YTO 6eNKN U HYKIen-
HOBble KMCNOTbl (PYHKLUWNOHA/IbHO CBA3aHbl: 6eIK1 ABMAAIOTCA KaTanmsa-
TOpaMmy CUHTE3a, a HYK/EMHOBbIE KUC/O0Tbl KOHTPO/MPYIOT Kak C60pKy
COBGCTBEHHbIX KOMWIA, TaK U KOMUIA «CBOUX» GeNKOB. BepoATHO, (hyHKLN-
OHaJ/IbHas CBA3b CYLLECTBYET M MeXay APYrMMU ONTUYECKMMW aHTUMO-
JamMun B OPraHMYyeckKnx MOJIeKynax XMBOro BeLLecTBa.

ABTOpbI CUMTAIOT, YTO C WU3/IOKEHHbIX BbIlE MO3ULUIA KAPSTbHYHO
YUCTOTY He CcfiefyeT BOCNPUHUMATb B KayeCTBe KaKOW-TO HEMOHATHOM
«PNyKTyauum» Nnu «4dygadectsa» npupogpl. MpuypovyeHHocts - n L —
(hopM K TEM WM WHBIM COEAUHEHUAM W UX rpynnamM, no Hallemy MHe-
HWIO, 3BOJIIOLMOHHO ONpPesenniocb UX MPOCTPAHCTBEHHON U YHKL KO-
Ha/NIbHOWM LLeNecoobpasHOCTbIO M 06ecnevynsio ONTUMasbHble YCN0BUSA
YKNagku, Hanpumep, monekyn JHK B xpomocomax.

HeckonbkKo npolie BONPOC pewlaeTcs ¢ Apyrumu opmamu npo-
CTPAHCTBEHHON M30Mepuu, Hanmpumep C FeOMeTPUYECKON WAWN LMC-
TpaHc-130Mepuet, 3aBUCALLE OT pas3/IMUHOro PacrnosioXXeHUs aTOMOB
MO OTHOLUEHMIO K NJIOCKOCTWU [BOMHOI CBA3N. 34ecCb ONpefenstoLLyto
posb urpanu, no-BMAMMOMY, pas/iMyHble (QU3NYECKME N XUMUYECKUe
CBOIiCTBa M30MepPOB-aHTMMNOLOB. B KayecTBe npumMepa COWMEMCSA Ha He-
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NpeaebHY0 ABYXOCHOBHYH KWUCIOTY — 3TUMEHAMKAPOOHOBYHO 06LLel
thopmynebl
HOOC _ C=C - COOH

[
H H

TpaHCc-M30MepoM 3TOW KUCMOTbI ABNSeTCA oymapoBasi KucnoTa (aTo-
Mbl BOAOPOAAa HaxoAATCcA NO pas/inyHble CTOPOHbI MIOCKOCTU ABOMHOWM
cBa3m). Liuc-nzomep nonyunn HasBaHMe MaseMHOBOW KMCMOTbI (aTOMbI
BOZOPOAa HaxoAATCA MO OfHY CTOPOHY M0CKOCTK).

dyMapoBas Kucnota COfePXXUTCA BO MHOMMX pacTeHUsX, 0CO6EHHO
MHOrO0 ee B rpubax. E& KpucTtannsl nnaBaTca npu TemnepaType npumep-
Ho 288°C. ®dymapoBas KUC/0Ta Masio pacTBopuma B Boje (MeHee 1%) u
ABNAeTCA MeHee cnaboli KUCAOTOW MO CpaBHEHUID C MasleHOBOIA.

ManenHoBas KucnotTa B MPUPOLHbIX YC/I0BUSAX He HaifgeHa, a nony-
YeHa CUHTeTUYECKMM NYTEM. EE KpucTau/ibl NAaBATCA NpU TeMmnepaTtype
okono 150°C u xopowo pacTBopuMbl B Boge (50% npwu KOMHaTHOW
Temnepatype).

OfHako pelialwmnm CBOWCTBOM [/ PacnpoCTpPaHeHUs B XMUBbIX
opraHmaMax MMeHHO (yMapoBOli KWC/bTbl ABMSETCH, NO-BUAUMOMY, €€
60nbLUas XMMUYecKas ycTOMYMBOCTb MO CPaBHEHWUIO C MasieMHoBoW. Moc-
NefHAA Noj BANAHMEM HeKOTOPbIX BellecTB (Cnefos mnoga, 6poma, asoTu-
CTOW KWUCNOTbI), MO CBeTy, MPW HarpeBaHWM MNepexoauT B (PyMapoBYHO
KUCNoTy. J1abunbHOCTbL (HECTOMKOCTb) MasleMHOBOM KUCAOTbI NPOSBASA-
€TCA U B TOM, YTO OHa JIerKo TepsieT MOJieKy/ly BOAbl U MpeBpaLlaeTcs B
aHrugpug (4To NOLTBepPXAaeT eé LUC-M30MepHbIl xapakTtep). K Tomy xe
OHa AjoBUTA.

Taknm 06pa3om, KnpasibHast YMcToTa 6en1KoB, HYKNENHOBbIX KUCIOT
N APYrux NpUPOAHbIX OPraHUYecKUX COefMHEeHWN ABNSAETCA AOKa3aTe b-
CTBOM TOr0, YTO MPOCTPAHCTBEHHAsA W30MepPUs XXMBbIM BeLLecTBOM UC-
no/sib30BaHa B KayeCTBe CPefcTBa COBEPLUEHCTBOBAHWA OpraHusauun u
(DYHKLUNOHUPOBAHUA CBOMX CTPYKTYP eLLé Ha LOKNeTOYHOM ypoBHe. O6
3TOM CBMAETENbCTBYIOT TaKXKe pe3y/bTaTbl M3yYeHUs BUPYCOB, KOTOPble
COCTOAT TONIbKO U3 HYK/IEMHOBOW KNCNOTbI 1 6eNKa, T.e. NULLEHbI APYrux
aTpnbyToB KeTku (060/104KK, Sapa U 4p. COCTaBAKOLWMX).

Bupyc, notepsiB cBOW 6e/10K, MOXXET BHeApPUTbCA B K/IETKY, F4e ero
HYK/IEMHOBas KMUCM0Ta HayMHaeT aKTMBHO MpOoAyLMpoBaTb «CBOW» 6Ge-
NOK, nofjasnss obpasoBaHMe 6enka K/eTKM, 4YTO NPUBOAMT K 3abonesa-
HUIO OpraHu3ma B Le/IOM W Aaxe ero rubenu.

fABNeHME N30MEPUN CIOXKHbBIX OPraHWYecKUX CoefMHEHU MOBbILWA-
€T KO/IMYEeCTBO BO3MOXHbIX KOMOUHaLMIA € UX y4acTueM, KOTOpoe 1 Tak
n3MepsieTcs acTPOHOMUYECKUMM 4YmUCAaMU, W paclunpseT NpakTUYecKu
[0 6eCKOHEYHOCTU BO3MOXHOCTU pas3Hoo6pasnMsa OpraHMYyeckoro mupa
N NyTeli ero 3BOOLMN.
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BepHemcsa K nogpasgeny 2.2. PauemaTHOe COCTOAHNE M30MEPOB MOX-
HO paccMaTpuBaTb KaK COCTOSAHWE HeyrnopAaaovyeHHOCTU. OpraHusMbl Xe
[eACTBYIOT B TOM HanpasfieHUN, 4TO Xaoc, 6ecnopsifoK, HeopraHn3oBaH-
HOCTb YMeHbLUaTcA. CneaoBaTenlbHO, NPU 3BONIOLUN XU3HN Hensbex-
HO pasfeneHue pauemaToB Ha 60nee ynopsgoyeHHble COCTOAHUA — «/le-
Bble» U «MNpaBble» CTPYKTYpblI.

C npocTpaHCTBEHHbIM (PAKTOPOM HEMOCPeACTBEHHO CBSA3aHa BO3-
MOXXHOCTb OPraHM3mMOB rnepemeLLaTbcs. VIHOrga aTo CBOWCTBO Heonpas-
JaHHO OTHOCAT TONbKO K XXMBOTHbIM OpraHusMam. B geiicTBUTeNbHOCTU
CBOICTBOM MepeMeLLaTbCA B MPOCTPAHCTBE, XOTA M B OrpaHMYeHHbIX
npegenax, n cneunguyecknx opmax, obnagatoT TaKxe pacteHns. Begb
y>Ke caM POCT pacTeHUss — 3TO NepeMeLleHne ero yacTeil B NpocTpaH-
cTBe. B 0TAenbHble Nepuogbl Beretauum pactTeHui 0co06eHHO aKTUBHbI NX
penpoayKTUBHbIE OpraHbl U ceMeHa («CTPEesIAHME» CeMeHaMMU, UX pasHoc
BETPOM Ha OCHOBE PasBUTbLIX CreumanbHbIX a3ponogbeMHbIX MPUCMO-
c06/IEHMIA, NacCUBHbI MepeHOC BOAHbIMU TEYEHUAMM OPEXOB KOKOCO-
BbIX Na/ibM, Ha CyLle BETPOM — LiefIbIX PaCTEHWU Tuna «nepekaTn-nonae»
n T.n.). MHorve pacteHus ob6nagatoT POTOTPOMHBLIM MeXaHU3MOM OpU-
eHTauMn NPoOCTPAHCTBEHHOIO MOJIOXKEHUA JIMCTLEB B 3aBUCMMOCTU OT
Hanpas/ieHMA COMIHEYHONW pagnaunn.

3ameTuMM, 4YTO NPOCTPaHCTBEHHAsA MOABMXXHOCTbL >XMBOr0O BellecTBa
NPOABMAETCA Y)K& Ha MOJIEKYNAPHOM YPOBHE.

XapaKTepHbIM MPUMePOM SABMAETCA ramma-aMMHOMAcNAHas KUC/o-
Ta (TAMK) — npon3BogHass MacnsiHOM KUCA0Tbl C aMUHOTPYNMoin B y
— MOJIOXEHNN:

HN - CH2- CH3- CH2- COOH.

FTAMK y4yacTByeT B BaXKHelLIMX mpoueccax (yHKUMOHaNbHOW aes-
Te/IbHOCTM TOJIOBHOTO MO3ra U fIBNSieTcA MeauaTopoM (BelecTBOM-Me-
pPeHOCUYMKOM), co3faBas KOHTAKTbl MeXAy HepBHbIMU K/ETKamu 1 ocy-
LLECTBNASA MEPEeHOC MMMyNbCa Kak B Mepugepnyeckon, Tak U B LEHT-
pa/ibHON HEPBHOW CcUCTeEME.

FTAMK nmeeT 06bEMHYIO, a He NJIOCKYHO, CTPYKTYPY, 4YTO obecneyn-
BaeT MPOsIB/IEHWE MOBOPOTHON M30MEPUN unn KOHGopMauun. Mpu 3Tom
nos KoHgopMaLmeil NOHMMaeTCA TakKoe MPOCTPaHCTBEHHOE pacmnoso-
XXeHMe aToMOB B MOJIeKy/le, KOTOPOe BO3HWKAET MpW BpaLleHUn aTtoMoB
WM TPYNN aTOMOB BOKpPYr /1t060/ nNpocTon cBAsu. Ons8 KoHgopmauymi
XapaKTepHbl MpeanovYTUTeNlbHble COCTOAHUA — Takue, KoTopble o6naja-
10T MWHUMAaJ/IbHOW 3HEpPruei, T.e. ABNAOTCA Hambosiee ycTONUYMBbLIMU B
JaHHbIX YC/TOBUSIX.

M3 KBAaHTOBO-XMMWYECKNX PACYETOB C/IEAYET, YTO MOTYT CyLLecTBO-
BaTb fBe NpeanoyvTuTeNlbHble KoHGopMaunm MTAMK — BbITAHYTas, C
paccTodgHuMeM MexXay 3apskeHHbIMU uUeHTpamn N+ — 0% paBHbIM
5,8+0,2 AQ, n cBepHyTas, y KOTOPOW paccTtosHue mexagy N+ u O' co-
cTasnset 4,5 A°.
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B kpuctannax FTAMK HaxognTcs NOMHOCTbIO B BbITAHYTOM KOHGOp-
MaumMn, ofiHaKO B pacTBopax eé MoseKy/bl MOryT CyLLecTBOBaTb B PasHbIX
KoH(hopMaumax, Npuyém B XKXMBbIX OpraHmsMax BO3MOXEH nepexof OT
BbITAHYTOl K CBEPHYTOM KOHMOpMauMm M HaobopoT, T.e. MPOUCXOAUT
NMPOCTPAHCTBEHHOE U3MEHEHWNE CTPYKTYPbI MOJIEKY/bl. BO3MOXHO, MMEH-
HO C 3TMM CBSfi3aHO KaK BO30yXjalLliee, TaK U TOpMO3sLiee AelicTBME
FTAMK Ha pa3sHble TUMbl HePBHbIX KJ/IETOK.

C NpocTpaHCTBEHHbIM (haKTOPOM HenocpeAcTBEHHO CBA3AH BPEMEH-
HOW (haKTop, TaK Kak camo NPOCTPaHCTBO BHE BPEMEHW He CyLLecTBYyeT.
BnusaHue BpeMeHHOro (aktopa Ha OpraHusMbl U HagopraHM3MeHHble
CTPYKTYpbI NPOABASAETCA B TOM, YTO BCE OHM MMEKT Ha4vasno U KOoHew, a
TaKXXe WHAMBUAYaNbHbIA NyTb CBOEro pasBuTuA. BaxHelillee 3HayeHue
npu 3TOM UMeeT BPEMS CYLLECTBOBaHMS >XUBOr0 00beKTa, urparoLlee
CYLLECTBEHHYIO pOSib B ecTeCTBEHHOM 0T60pe. C OAHON CTOPOHbI, YeMm
KOopo4e 3T0 Bpemsl, TeM ObICTpee MPOMUCXOANT CMeHa MOKOMeHWiA. A 3To,
B CBOK ouepenb, obecneumBaeT 60/1ee BbICOKME LUAHCbI MOSAB/EHMSA MO-
NEe3HbIX MyTauuii, T.e. MNPOrpPecCUBHON0 3BOMIOLNOHNPOBAHNSA, & TaAKXKe
60s1€€ BbICOKUI «HaMop XW3HW» (MOSAB/IEHNE 3a OAUH M TOT Xe npome-
XKYTOK BpeMeHW 60/1bLlero Konmn4vecTsa notomctea). C Apyroii CTOPOHBI,
38 KOPOTKMI NPOMEXYTOK BpPeMeHW MOMHOLEHHOe pasBUTUE C/I0XHOIO
opraHmsMa HeBO3MOXKHO, MPU YCNOXHEHUW OpraHuM3ma ero MHANBUAY-
a/lbHOe pasBUTME HEU3OEXHO yanuHseTca. 1o 3ToW NpuyvHe AeTeHbl-
WM FTOMWHOWAOB B3POCMEIOT A0/blUe, YeM AETEHbIWN MHOMMX ApYrux
MIEKONMUTAOLLLUNX.

MTaK, BO3HMKIM CBOe06pasHble «HOXHULbI»: BPEMs CyLLeCTBOBa-
HUSA XXUBOI0 00BbEKTA JOMXKHO ObITb KOPOTKUM, HO €ro 3BOJIIOLUOHHOE
YCNOXHeHMe TpebyeT YA/IMHEHNSA 3TOro BpeMeHWU. BbixogoMm 13 faHHON
CUTyaumn SBASETCA B LIE/IOM COKpalleHWe BPEMEHU CyLLeCTBOBaHUSA
BWLOB, HECMOTPSA Ha UX YCNOXHEHME (0 YeM Mbl MUCANA BblLLe).

OCHOBHO€e CBOICTBO BpeMeHU — HeobpaTumocTb. paBfaa, BbICKa3sbl-
BalOTCA MPEANOSIOXKEeHUs, YTO B MUKPOMMUPE 3TO CBOMCTBO MOXET ObITh
HapyLleHo, a B aHTUMUpPe (eC/IM OH CYLLLeCTBYeT) TeYeHne BpeMeHU 06-
paTHo Hawemy. Bcé ke gaxke B nocnefHeM c/iyvae «MepeceyeHmne» BpemMe-
HW HEBO3MOXHO, TaK KaK CTO/IKHOBEHME YacTul, ¢ aHTuyactTmuamm npu-
BOAMT K MX MOSHON aHHUTUAALMWN.

CnefcTBMEM HEOOPaTMMOCTU BPEMEHU SBASAKOTCS, NO KpanHel Mepe,
[iBa 3aK0OHa 3BOJIIOLMOHHOW 6M0N0OrMN 1 3KOIOTUKN, O KOTOPbIX Mbl YXe
nvcaan B nogpasgene 1,8 — 3akK0H Heo6pPaTUMOCTW 3BOJIIOLUN U 3aKOH
nocnefoBaTe/IbHOCTU MPOXOXAEHUA (a3 pasBUTUA.

MepBblii N3 3TUX 3aKOHOB 03HA4aeT, YTO HE MOXET ObITb MOBTOPEH
KOrfa-To CyLeCTBOBaBLUNMA, HO BbIMepLUNiA opraHuam. C no3nunii aToro
3aKOHa COBepLUIeHHO 6pefOBbIMWU MPEACTABNATCA WUAeN O HalyMmeB-
LWNX AKOObI «BOCKPELUEHUAX» AUHO3aBPOB (B TOM YMUC/E U B CHOXKeTax
MHOIMX XY[0XeCTBEHHbIX (JU/IbMOB) M3 KaKUX-TO FMMOTETUYECKMX KNa-
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JOK Anu. [onycTrm, 4TO Mbl BCE Xe CMOXeM BOCCTaHOBWUTL L0 AeTasel
peasibHble YCNOBUS CYLLECTBOBAHMSA TeX XXe AMHO03aBpoB. OfHAKO M 3TO
06CTOATENIbCTBO HE MOXET MOBEPHYTb 3BOJIIOLMOHHbIM MPOLLEecC Hasap:
N3 COXPaHMBLUMXCA O Hallero BpeMeHW rpynn npecmbikaowmnxes (pen-
TUNWNIA) BO3HUKHYT (DOPMbI, HUYero o6Liero ¢ AMHO3aBpaMm He UMelo-
wue (MU MMeoLWMe YUCTO (hopMasibHble YepTbl CXOACTBA).

W3 paHHOro 3aKkoHa Takxke cregyeT, UTO He MOXET ObITb 3BOIOLMOH-
HO MOBTOPEH M MCYE3HYBLUMIA 6UOreoLLeH03, N0 KpaliHei mepe, yxe Mo
TOlM MPOCTON MPUUMHE, YTO 3BOMKOLWUOHHO HEMOBTOPUMbI OPraHM3Mmbl,
BXOAVBLUME B €ro cocTas.

MoaTomy cnefyeT BeCbMa KPUTUYECKM OTHOCMTCA K pPas/iIMyHOro poga
ONTUMWUCTUYECKMM MPOrHO3aM 0 BO3MOXHOCTU «MCMPaBUTb» 3KOMNOMN-
Yyeckme OWINOKMK, AoNyLLeHHble YenoBeKoM. CyluecTBYeT npegen, nocne
KOTOPOro 3KOCUCTEMAa BOCCTAHOBJ/IEHUIO B MPEXHEM BUfe He NOANeXNT.
TakoBbl CYypOBble peannn 3aKoHa HeobpaTMMOCTWU 3BOJOLMMK.

M3 BTOporo 3akoHa (mocnefoBaTe/lbHOCTU MPOXOXAeHUs (a3 pas-
BUTUSA) COBEPLLUEHHO ACHO, YTO HEBO3MOXXHO 3aHOBO POAUTLCA Mocie
CMepTU. IBOJOLUA — 3TO MHOXECTBO POXKAEHWUIT N CMepTel, HO Nome-
HATb MecTamu UX Henb3s, 60 BCerga poXaaetcs gpyras, a He ofHa U Ta
Xe 0cobb.

Boobuie rosops, Mcxoad M3 CBOCTBA HEOOPATMMOCTM BPeMEHU K
3aKOHOB 3BOMOLMKN, MOUCK 6GMOMOrMYECKOro 6eccMepTus — 3aHATUE
KpaiiHe 6ecrione3Hoe. XXn3Hb BO3HMKNA B pe3y/nbTaTe Heob6paTMMOro u
NpOrpeccupyoLLero npouecca 3BOMKOLUN, UMEHHO 6narogaps CMeHe
6ecumcaeHHOro MHOXecTBa NMOKOJIEHUIA BCe 60/1ee COBEPLUEHHbIX 00beK-
TOB XWBOIi Npupogbl. OTCYTCTBUE CMeHbI, 6eCCMEPTME — 3TO KOHEL, 3BO-
JIOUMU N TYMUK XU3HN.

C BpeMeHHbIM (DaKTOPOM CBS3aHO TakXXe BO3HWKHOBEHME MeXaHW3-
Ma 61MOPUTMOB — CBOEOOPAa3HbIX 6MOMOTNUYECKNX «YACOB».

A.L. ApmaHf (1988) ykasblBaeT, UTO AN CHUXXEHUS YPOBHA Bpefd-
HOr0 WH(OPMALMOHHOIO «lyMa» CPefAbl, XapaKTepusytolleroca rne-
PUOANYHOCTbIO (CYTOYHbIE U FOAOBble LUMKAbI KonebaHUii), opraHms-
My Heobxoaumo Oblfl0 BbipaboTaTb COOGCTBEHHbIE PUTMbl PYHKLMNO-
HUPOBAHMWA, CUMHXPOHU3NPOBAHHbIE C BHEWHWMWU pUTMaMWu.
«[loacTpoiika» MeTaboMyeCKUX NPOLLECCOB K CUTHA/IaM CHapYXu npwu
3TOM Npoucxoguaa ¢ MUHUMaNbHbIMW 3aTpatamu 3Heprun. OpHako
ANS 3TOro opraHu3My Heo6XOAUM COBGCTBEHHbIN reHepaTop Kosieba-
HUI — ocumnnaTop.

M. 3iireH (1973) c 3Tux Mo3vuWniA MccregoBan CBOMCTBA OpPraHu-
YeCKMX MaKpOMOJIEKY/T — FUNepUMK/IOB U YCTAHOBW/, YTO pasfinyHble
BO3MYLLEHMSA (MyTaumun, YCKOpPEHWe U 3aMefNieHne KaTanusa) npokaTtbl-
BalOTCA MO KOJbLY BOSIHOWM, KOTOpas MNPV HEKOTOPbIX YC/OBUAX MOXET
nepenTn B PEXMUM HesaTyxawwmx ocunnnnaymin. M.A. XKaboTUHCKNA
(1974) pokaszan BO3MOXHOCTb CO3[aHWA UCTOYHMKOB He3aTyxawLux
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KonebaHWii ¢ NOMOLLbIO CMeCV MOMELLEHHbIX B pacTBOpP HeopraHuyec-
KMX KOMMOHEHTOB, T.e. «3apofblLLn» 6MOPUTMOB MOFM CHOPMUPOBAThL-
CA ele Ha Jo6MONOrMYeCKOM 3Tane 3apoXAeHUS XU3HMW.

E. Xonnuur (Hotting, 1976) paccmatpuBaeT 6MooCLMNNATOPbI B Ka-
YecTBe 3aMeHUTesell HeOpPraHM3oBaHHOIO «lyma». Co3faHne BHYTpPeH-
Hero «yma» OH CYMTaeT «CTpaTerneli camoocnabneHus». o ero mMHe-
HUIO, 6MO0CUUNNATOPbI ABASAOTCA BaXXHbIM MPUCAOCOOUTENIbHBIM NpU-
3HAKOM, TaK KakK MOCTOSIHHble KonebaHWA napameTpoB OpraHusMa B
HY>XHOM [AuanasoHe 4acToTbl U amMrnTyAbl Croco6CcTBYOT 6Gosee ner-
KOMY OTbICKAHMIO MEHSIOLLLENCA BO BPeMEHM ONTUMasibHOW WHTEHCUB-
HOCTN MeTabonMyecKux peakuuii M Apyrmx MpoLeccoB.

B atom nnaHe (no A.L. ApmaHgy) 3apoxieHue 6MOpUTMOB MOXHO
cuMTaTh NepBbIM LUArOM B CO3J4aHWKU annapara 6MoormyYeckoro moge-
NNpOBaHNA BHeLUHel cpefbl W, cnefoBaTeqlbHO, NMPOrHO3MPOBAHUA Me-
pPUOANYECKUX SABEHWNIA.

VHTepecHO OTMETUTb, YTO GMOPUTMbI OblI U3BECTHbLI eLle Mygpe-
Luam ApPeBHOCTU. B gpeBHEMHAMNCKOM yYeHUU 0 XWU3HU (AtopBeae) OT-
MEUYEHO, YTO B TeUeHMWe CyTOK NOoC/efoBaTe/IbHO CMEHAKTCA TPU Nepumo-
fa, no 4 yaca kaxabli. MepBbii nepuog «Kanxa» (MOKON) Ha4YMHAETCS C
BOCXOJa COMHLA. 3a HAM cregyeT nepuog «MuTra», xapaKTepuayroLmiics
3HEepreTUYECKOM aKTUBHOCTbIO, M, HAKOHeL, HacTynaeT TpeTuii nepuog
«BaTa», Ha (PM3MONOrMYECKOM YpOBHE 3TO NEpuoj ABUraTenbHON ak-
TUBHOCTUW, HaumBbiCLel paboTocnocobHocTn (NpuMepHO ¢ 14 fo 18 va-
COB nononyaHs). Janee naet noBTopeHue Nepuogos. [lpeBHMEe MyapeLbl
cCUMTaIn, 4YTO MMEHHO B TAKOM PUTME >XMBET BECb MWUP XXUBOTHbIX U
pacTeHuii. B npuHuune mMy 6bina NpaBubHO NOAMeYeHa CBA3b 6MO0-
pUTMOB € nosiokeHnem CoNHUA.

B 3ak/t0ueHMe gaHHOro nogpasgena oTMeTUM, YTO cam MpoLecc 3BO-
NOLMN BO3MOXEH MOTOMY, UTO eAMHbIA KOHTUHYYM «NPOCTPaHCTBO-
BPEMS» COAEPXWUT KOOpPAMHATY BpPeMeHW. OBO/MOUMIO B Hambonee 06-
LLieM M1aHe MOXKHO NOHMMATb Kak pasBUTUe Kakux-11nbo 06beKToB (opra-
HMU3MOB, 3KOCUCTEM M Ap.) BO BPEMEHW, NMPU KOTOPOM OHMU M3MEHAIOTCA
Takum 06pa3om, UYTO UX NOoCneaytoLLMe COCTOAHUA BCe 60/bLUe YaansaT-
CA OT NepBOHAYa/IbHOro, MCXo4HOro. Camo NOHATUE «pPasBUTKE» BKJIHO-
YaeT Kak CamopasBUTWe, Tak M BblHY>KAEHHOEe pasBuTue. CamopasBuTume
BK/IIOYaeT caMoopraHusauuio 1 camoperynmpoBaHue. BblHYyXAeHHOe
pasBuUTME NPOUCXOAMT MOJ YNpaBNsALWMUM BO3AeACTBMEM BHELLUHUX MO
OTHOLUEHMIO K 00beKTYy cun  (60/1ee NOAPOOGHO 3TM BOMPOCHLI PacCcMoT-
peHbl B 5 pasgene). PasBuTre MOXET BK/IHOYATb CTaLMOHAPHBIE COCTOSAHUSA,
NpU KOTOPbIX M3MEHEHUS He YAaNsalT COCTOSHUE CUCTEMbl OT CpeaHei
TOUKUN WU HE MPOMCXOAAT BoBce. CaMOperynmpyembie CUCTEMbI, K YACNY
KOTOPbIX OTHOCATCA OpPraHuM3mbl M 3KOCUCTEMbI, CTaLMOHAPHOe COCTOSA-
H1e noajepXnBatoT 6narogaps npoweccam (OyHKLUMOHUPOBAHUS, CYLLHOCTb
KOTOPbIX CBOAUTCA K MOMOJIHEHMIO Y6bI/IM 3anacoB 3HEpPruu, BellecTsa
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N nHpopmaymn nyTem obMeHa C BHELWIHEN cpefoi. Takum ob6pasom,
60n1ee TOYHO 3BOJIOLMUIO MOXHO OMNpefennTb KaK paspelleHne NpoTu-
BOpeumnii Mexay CTaluMOHapHbIM COCTOSIHMEM 06bEKTOB U UX Pa3BUTUEM.
YacTHbIM criyvyaeM WM3MeHeHW € COXpPaHeHMeM CTaLMOHapHOro CocTo-
AHUA ABNSETCA LMK/INYECKOE M3MEHEHVE (CM. pasgen 6), oT/myalolueecs
6onbLUein Nan MeHbLUE NEPUOANYHOCTLIO. B NpMpoaHbIX cCUCTEMaXx LNK-
NNYecKne N3MEHEHNS NPOABAAIOTCA Yepe3 KPYroBopoThbl BellecTsa. Ecnn
pasBuTWe NPeACTaBUTb B BUAE OAHOHANpPaBfeHHOro BeKTopa — CTPesbl,
a UMKANYeckne namMeHeHus (KpyroBopoTbl) — B BUAe BEKTOPHOI0O Kpy-
ra, ToO 3BO/IOLUA FeoMeTpuYecKkmn byfeT nNpeacTaB/eHa nx cynepnosnym-
eli — BEKTOPHOW cnupanbio. Peannsaumio Takol cnmpany Ha NpakTuke
MOXHO MPOUNIIOCTPUPOBATL MHOXECTBOM (DaKTOB (BbIX0 YXMBOTHbIX
OpraHM3MOB Ha CyLly W 3aTem NOBTOPHbIN WX YXOf4 B BOLHYIO cpedy, HO
Ha 60/lee BbICOKOM YpOBHe caMOOpraHusauumn; fnosiBfieHne u BbiMUpa-
HME KPYMHbIX N TMraHTCKMX (POPM XKMBOTHbIX — CHavasia HaceKOMbIX 1
aMMOHWTOB, 3aTeM — PenTUANA N, HaKOHeL,, MEKOMUTAKLWNX U T.4.).

B nepapxmy npoueccoB 0TAeflbHble OTPE3KM LNKINYECKUX U3MEHe-
HU 1 PYHKLMOHUPOBaAHUA MOFYT paccMaTpuBaTbCsA Kak pa3BuTue (4Bu-
XKEeHMe K KaKoi-To (hMKCUpPOBaHHOM TouKe). Pa3sBuTue, B CBOIO ouepelb,
MOXET CKIaAbIBaTbCA U3 HEMOSIHOCTbH 3aMKHYTbIX LMKJ/IOB M BK/OYaTb
B cebs (hyHKLMOHUPOBaHME.

Ecnu dmsnyeckoe NpocTpaHCTBO 0603HAUUTL B (POPMeE 3KOCUCTEMBI
WA MPOCTPaHCTBA CYLLEeCTBOBAHWA OPraHM3MoB, a BPeMs — 4epes3 3BO-
NoUN0, TO MONYYMM 3KONOTMYECKUI BapuaHT (PU3MYECKOro 3akoHa
eaMHCTBA MPOCTPAHCTBA M BpemeHU: /iHo6ast aKocucTema u noboli opra-
HM3M 3BOIOLMOHMPYET TO/IbKO B OKPY)KAIOLLE MX Cpefe U 3a CYUET 3TOoW

cpefpbl.
2.7. BMOTUNYECKME OTHOLUEHWA

Ocobyn MHOrMX BbICLLMX OPraHM3MOB He MOTYT CyLLeCTBOBaTb B eJUH-
CTBEHHOM BWAE Y)Xe- N0 TOW MPOCTOM NPUYMHE, 4TO OfHA 0C0b6b He
crnocobHa gaBaTb NMOTOMCTBO. [ 06pa3oBaHMA NOTOMCTBA HYXXHbl OT-
HOLLUEHUNA MEXAY HECKO/IbKMMU OpraHvM3sMamu, Kak MUHUMYM, [BYMS.

C.C. LBapy (1960) nucan: «nonynauma — 0CHOBHas, a A1s BbICLLINX
XMBOTHbIX — eIMHCTBEHHAasA (Popma CyLlecTBOBaHUA Buaa. Tak >Ke Kak
CYLLeCTBOBAHME KJIETKM MHOTOKJ/IETOYHOIO OpraHvMsmMa HembIC/IMMO BHe
opraHusmMa, Tak ¥ HeMbICIMMO CYLLLeCTBOBAHME 0CO6U BHe MOMNynsauumu.
3TO He 3HAYUT, KOHEYHO, YTO NOMynAunMa — opraHn3m BbICLUEro rnopsg-
Ka, HO 3TO 3HAYMT, YTO OHa — OMpefenieHHas opraHusauma (CTPYKTyp-
HOe Lesioe) 0cobeii, BHE KOTOPOI OHW CyLlecTBOBaTb He MoryT» (c. 7).

MpUHUMNNANBHO BaXKHbIM AOCTMXKEHMEM COBPEMEHHOW 3KOM0rnu
ABMAETCA MOMOXKEHME O TOM, YTO YC/I0BUA CPefbl YCBaNBaOTCA OpPraHus-
MamMu Ha nonynsauMoOHHO-OMOLEHOTUYECKOM YPOBHE, a He OTAe/IbHbIMU
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ocobsamMn Buaa. Mo3TOMy 3KOMOrMSA B HACTOsLLEe BpeMS M3ydaeT Kak
3KOMIOrUI0 BUAOB, TaK U 3KOSIOTUIO MONYNALUMA N COO6LLECTB, a TakXxe
6MoTNYeCKMEe OTHOLUEHUS MEeXAY HUMMN.

Vcxopa 13 BbILLEM3NOXEHHOTO, COBEPLUEHHO O4YeBMAHO, YTO opra-
HM3MbI XXMBYT He TONIbKO B abMOTMYECKON, HO 1 B BMOTMYECKOW cpege.
OTHOLWEHMSA, CKNafblBaloLMecs MeXay opraHu3Mamu, noay4ynanm Hassa-
HUe BMOTUWYECKMX OTHOLLEHWIA. MpescTaBUTENN KaXoro BuAa Croco6HbI
CyLLeCTBOBaTb B TakKoM GMOTMYECKOM OKPYXXeHWUU, KoTopoe obecreyu-
BaeT HOPMasibHble YCN0BUA XWU3HW. OCHOBHbIMU (POpMaMy Mexopra-
HU3MEHHbIX CBA3e ABAAKOTCA NuwieBas (NULLEBble B3aMMOOTHOLLEHNS)
M MPOCTPaHCTBEHHAsA, T.e. pa3Hoo6pasHble BWAbl B Npupoge 06beanHs-
I0TCS He B /IIOO0OM coYeTaHMW U He B /t060M 06beEMe MPOCTPaHCTBa, a
TOMIbKO NpW YCNOBUM NPUCAOCOBMEHHOCTN K COBMECTHOMY 06MTaHUIO
(PagkeBuy, 1977; YepHoBa, bblnosa, 1981 u gp.).

Boobue cnefyeT OTMETUTb, YTO B NPUPOAE A0 HACTOALLEr0 BPEMEHM
He 0OHAPY>XEHO CTEPWU/IbHbIX OPraHN3MOoB, CYLLECTBYIOLWNX BHE CBA3N C
opraHusMamm gpyrux sugoB. [laxe B NPOCTEMLLINX OAHOKNETOUYHbIX NMe-
l0TCA opraHen/ibl Apyrux opraHuaMoB. KneTku HekoTopblix Mollusca co-
Jep>XxaT npotonnactbl NOTpebnsemMbiX UMW BOAOPOC/EN WAW BbICLUUX
pacTeHuin. BHYTPUKIETOUHbIE CUMOUOHTbLI — 6aKTepUn U BOLOPOC/IN —
N3BECTHbI CPeAn pasNN4YHbIX NPOCTelwunx, ry6ok n monnwckos (Kop-
4om, 1982). MNuweBapuTeNbHbIE OpraHbl MO3BOHOYHbLIX U 6eCr0o3BOHOY-
HbIX HacCbIWeHbl pa3Hoo6pasHbIMY BUAAMU MPOCTENLLMX. XapaKTepHbIM
NPMMEpPOM ABSETCA 00/MraTHbI CMMOUO3 Mexay TepMuTamyu M 06u-
TalWyMMn B MX KuweyHuKe xryTukosbiMu (Flagellata). AHanornyxbie
CBA3WN CYLLECTBYIOT MeXAy TPOMMYeCKUMMW MypaBbsAMU-IUCTOpPe3aMn U
rpnbamu, XMBbIMU KOPHAMMW pacTeHUin n muuenvem rpuda (Ogym, 1975).

MHOro4YmMCcAeHHOM MUKPOMIOPOI 3aceieH 1 XXenyLo4HO-KULLEYHbI
TPaKT 4enoBeka. ¥ HeKOTOPbIX BbICLUMX XXMBOTHbIX (B OCHOBHOM, TpaBo-
AAHbIX) Macca 6aKTepuanbHOW (opbl MOXeT npeBbiwaTb 1/10 vacTb
Macchbl Tesia XXUBOTHOIO.

Ewe go HegaBHero BpeMeHu 6akTepuanbHyo Gnopy Meanku cumta-
NN HeXenlaTeNbHOW 1 B ONpefesieHHOol cTeneHn BpegHo. Ho uccnego-
BaHMAMMU akagemuka A.M. Yronesa n gpyrux aBTopoB 0OblfI0 ycTaHOB/Ie-
HO o6paTHOe — OHa He TOMbKO He BpeAHa, HO U Heobxoauma ans Hop-
Ma/IbHOr0 PasBUTUSA (BU3NON0TMYECKNX (PYHKLUWUIA OpraHm3ma.

B pesynbTaTe 3BOAOLUN Pa3BUINCL CUMONO3HbIE OTHOLIEHNS MeX-
[y OpraHM3mMoM X03siMHa 1 6aKTepusAMU, HaCenALWMMN ero Xenyaou-
HO-KWLUEYHbIA TpakT. MexXay HUMW ocyLlecTBAsieTcs 0bMeH MeTabonu-
Tamun (NPOAYKTamMmn >XU3HEeAeATeNbHOCTM), B COCTaB KOTOPbIX BXOAAT
nuLeBble, Pa3NYHble HEOPraHMYecKne KOMMOHEHTbI, CTUMY/IATOPbI,
MHIMBUTOPbI, FOPMOHbI 1 Apyrne n3N0N0rMUYECKN aKTUBHbIE BELLECTBA.
BakTepuanbHas thiopa cnyXuT cBoeobpasHbiM TpodocTaToM — obec-
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MeynBaeT HYXKHOe MULLEBOe COOTHOLLEHME BELLECTB, paspyLlas HeKOoTo-
pble sntSui OYHble KOMMOHEHTbI U 06pa3ys HegocTalLime.

Mcxofa 13 BbilleckasaHHOro, 06 0co6u Kak 0TAe/lbHOM 3K3eMnasape
XXWBOK WM XWBOM CYLLECTBE B CTEPU/IbHOI cpefie TOBOPUTb MOXHO
TOMbKO YCN0BHO. CTO/b XXe YCNOBHbIMU OYAyT U PacCy>XAeHns 0 «4uc-
TbiIX» MONYNAUUAX.

B page cnyyaeB 6MOTMYECKME CBA3M HACTO/IbKO TECHbI, YTO UCYE3HO-
BEHMe OAHOr0 BUAA BeYET 3a CO60I MCHe3HOBEHWE MHOTMX APYTrUX BUAOB.
BeposaTHbI U reHeTUYeckue CBA3WM TFPYMMbl BMAOB Yepe3 BUPYCbl, UTO
obycnaBnmBaeT HeO6XOLMMOCTb COXpPaHEHUS «FeHeTUYEeCKON cpefpbl».

OCHOBHBbIE TUMbl 6UOTMYECKNX OTHOLLIEHWT NpuBeAeHbl B Tabn. 2.16

Tabnnua 2.16

TviNbI B3aMOOTHOLLEHWIA OopraHMsmMoB

T™7n Ero xapaktepucTtuka
HeliTpannsm OTCyTCTBME KaKoro-im6o B3avMHOro BAMAHUA
KoHKypeHuus AKTUBHOE NPOTUBOAENCTBME OLHOMO BMAa (NONynsuun) Lpyromy

(apy3 oii nonynaumm).
OnocpefoBaHHas COBMeCTHOE MCNO/b30BaHMe Kakoro-nm6o dakropa (pecypca), HO

KOHKYpeHLmA 6e3 HenmoCpeACTBEHHOrO CTONIKHOBEHMUA Nonynauuii (Hanpumep
OHEBHbIE N HOYHbIE (HOPMbI XKMBOTHbIX).

AMeHeanunsm MopgaBfeHne OLHON NONyNALMK APYTOW, He UCNbITbIBALO L e
06paTHOro BANSHUA.

Mapasntnam XKU13Hb 0AHNX OPraHM3MoB 3a cueT Apyrux (“'’xo3ses").

XWLLHNYeCTBO HanageHve 0AHNXXXMBOTHbIX Ha APYTrMXn NuTaHne NMu (KUBOTHbIE-
KOHCYMEHTbI).

KommeHcanunsm BbirogHoe 06bejuHeHWe ¢ NONYAALMER Apyroro Buaa, 4ns KOToporo

370 06beAMHeHVe 6e3pas3fIMyYHo.
MpoTokoonepauus  B3aumopeiicTBue, nonesHoe BCeEM 06beAUHMBLIMMCS BUAaM (HO He
06s13aTeNIbHOE ANA HUX).

MyTyanusm Mone3Hoe 1 06s3aTeNbHOE BCEM BUAAM 06beANHEHNE.

Cumbnos O6LLee Ha3BaHWe ABYXNPeAbILYLLMXTUMNOB (HaNpUMep, COCYLLEeCTBO-
BaHVe BOOPOC/eN, rpnba u MMKPOOPraHM3MOB B Te/e LWanHnKa).

CuHoliKns dopma Hponrokoonepauun, HavMeHee 06s3aTeNbHas 41 BCEX BUAOB
COXUTENEN.

Haxne6Hn4ecTBO MuTaHWe XMBOTHbIX 32 CYET MULLEBLIX KOMMNOHEHTOB, HaXOAUMbI>
UMK B NOCeNneHnsX Yenoseka (Ha ynuuax u cBankax, BO ABOpax v
[pYyrux MecTax).

Annenonatus XuMunyeckoe BO3ZEWCTBME OAHMX PacTeHWIA Ha Apyrve MpoAyKTamu

MeTab0/1M3Ma NPEUMYLLLECTBEHHO C Lie/Ibio BbITECHEHMUS.

K nepeuyncneHHbIM Bbille TUMam CregyeT Jo6aBUTb ME>KBUAOBYHO
nomoub. MpumepoM MOryT 6bITb MTULbLI, HANpUMepP, COPOKMW, KOTOPbIe
KPMKOM MpefynpexaarnT KpYnHbIX KOMbITHbIX 06 onacHocTu. V3BecT-
Hbl TaKXe NTULblI, YHUUYTOXAKLWMNE NUYUHOK MapasnToB Mo KOXel
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6ynB0M0B, OUMLLAIOLLME NAacTb KPOKOAM/IOB U Ap. B mMupe pactutenbHO-
CTW K 3TOMY TWUMY B3aMMOOTHOLUEHWI CnefyeT OTHECTU CBA3b PacTeHui
C HaceKOMbIMMN-OMbINNTENSAMN.

AHanusnpys npuBefeHHble Bbllle TUMbl BUOTUYECKUX OTHOLLEHW
NPUX0AMM K BbIBOAY, YTO BCe OHW MOrYT 6bITb CBeAeHbl B TPU KPYMHbIe
rpynnbl — TPOPUUECKNX, KOHKYPEHTHbIX U COAPY>KECTBEHHbIX OTHOLLUe-
HUWIA.

Hanbonee BaxXHOW M BCEOGBLEMIOLLEN SABNSETCA rpynna Tpoguyec-
KMX OTHOLUEHW, TaK Kak el0 0XBaudeHbl NMPaKTUYEeCKM BCe XUBble opra-
HU3MbI. [axke pacTeHWUs, BXOAALLME B COCTaB PacTUTE/NbHbIX COO6LLECTB,
' MCMbITBIBAIOT B3aVMHOE B/iMAHME (KakK CO CTOPOHbI cocefeil, Tak U Ha
cocegen).

MOXHO pasznuyaTb TPoMUecKne OTHOLUEHUS MEXAYy pacTeHUsAMU-
npoayLeHTamm ((bUTOreHHble OTHOLUEHUS), MEeXAY PacTeHUAMU-NpPoay-
LeHTaMn M KOHCyMeHTaMu (Hamb6osiee BaXKHbIA BUL OTHOLIEHWA —
huTodharna) n mMexay OTAeNIbHbIMA BUAAMW KOHCYMEHTOB (XMLLHWYe-
CTBO U Ap.). duToarn nogpasfensarnTcs Ha MoHodaru, onuroarn 1 no-
nudparn. MoHodarn nNuTarTca NULb onpefesieHHbIMU pacTeHUAMN (KO
NOPaACKUA XYK, TyTOBbliA LUE/IKOMPSAL, CBEKMOBUYHbIA LONTOHOCUK W
4ap.). Onurogary ynoTpebnsaoT B NULLY rpynnbl 6/IM3KMX BUAOB pacTe-
HWlA (naofgoKopka, Tas, u ap.). Monudgaryn 06blYHO NoefalT pacTuTeb-
HYI0 Maccy MHOrMX BUA0B pacTeHuii (KOMbITHblE, MbIWEBUAHbIE TPbI3Y-
Hbl, NapasnTuyeckne rpmbbl 1 ap.).

Ewe oanH BMA 6UOTMYECKI X OTHOLIEHWIA — TpPaHCNOPTHasA Waun
nocpefHnYeckas feaTeNlbHOCTb (DYHKLUSA).

B CpefHea3naTCKMUX rocygapcraax AoCTaTOYHO LWIMPOKO pacnpocTpa-
HEHO KOXHoe 3abofieBaHWe — MeHAMHCKasA sA3Ba WM MeHAUHKA. $13Bbl,
Kak npaBun/o, 06pasyloTca Ha OTKPbITbIX YacTax Tena (nuue, wee, pykax),
ONVUTeNbHOE BPEMS He 3aXKMBaloT, 0CTaBNAasA nocse cebsa pybubl. Bo3byan-
TenAmMn 60ne3HN ABNAOTCA MUKPOOPraHU3Mbl, OTHOCUMble K TUMNY Mpo-
cTedwnx. Kak e OHW nonajalwT B OpraHu3M 4enoseka?

Bblno ycTaHOBMEHO, YTO HOCUTEeNAMU BO3byAuTenein 60nesHn ABNSA-
0TCA rpbI3yHbl. OAHAKO OHW 06UTalOT B NYCTbIHE M MNOMAYMNYCTbIHE 3a
npegenamm ropoackmMx U CefibCKMX MOCENEeHU U C YeN0BEKOM MPaKTu-
YeCKN He KOHTaKTMpylT. OKa3aiocb, YTO MOCPeLHUKOM MEXAY rpbl3y-
HaMW 1 Ye/I0BEKOM, OCYLLECTB/IAIOLWNM NEPeHOC BO3BYAMTeNS, ABMAIOTCA
MOCKUTbI U KOMapbl, KOTOPbIE B YCNOBUAX CU/IbHON XXapbl AHEM NPAYYT-
CA B HOpax rpbI3yHOB M TaM OT HUX 3apakatoTcs 60/1e3HeTBOPHbIMU
NpoCTeRW MmN,

BaxHeliluMM BUAOM MeXBUAOBbIX W BHYTPUBUAOBbIX OTHOLLUEHWUIA
ABMSAETCA KOHKYpPeHUWUs, Mo3ToMy ee paccmoTpum 6onee nogpo6Ho.
KOHKYpEeHTHble OTHOLLUEHWSA UrpatoT 60MbLUYH0 POb B 3BOMOLMOHHOM
pasBUTUN BULOB W ABASAKOTCA OMPEeAeNnsWmMM MexaHU3MOM MpoCTpaH-
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CTBEHHOr0 pacrnpefeneHns BUA0B U Perynsaunum nx ymcneHHoctn (Yep-
HoBa, bblnosa, 1981).

B cnyyae orpaHM4eHHbIX NULLEBBLIX PECYPCOB fBa OANHAKOBbIX B 3KO-
JIOTMYeCKOM OTHOLUEHWM BMAa COCYLLLECTBOBATb HE MOrYT, U paHo WUan
No34HO OAMH BWU BbITECHAET APYrOoil. OTO TaK Ha3blBaeMblii 3aKOH KOH-
KYPEHTHOrO UCK/IOYEHWS, ChopMyiMpoBaHHbIi IT.d. Mayse. CorsiacHo aToMy
3aKOHY, B OMOLEHO3e Y)XMBAKOTCA TOMbKO Te BUAbl, KOTOpPble CMOran
pasoTUCH B CBOMX 3KO/IOTMYECKMX TPe6OBAHMSAX U 3aHANN pa3Hble 3K0J/10-
TMYEeCKne HULIWN.

KoHKypeHUmna Hanbosee OTHETIMBO NPOSBASETCHA Ha YPOBHe Momny-
naumn. Korga 4YncneHHoOCTb ocobeld B nonynasumMm NpubamkaeTcs K Ha-
CblLlatolleid, B AeicTBME BCTyNalT MexaHW3Mbl perynauuun: usnono-
rMyeckne 1 MNoBefeHYecKue (TeppUTOpUasIbHbIE N TPYMMOBbIE).

dusnonornyeckasa perynauns nposiBAsieTca B BO3pacTaHUW CMepT-
HOCTU 0C06€ei, CHUXXEHUMN NIOLOBMTOCTU. BO3HMKAIOT Apaku 3a nuuly,
WNHOrja NMelT MeCTO AB/IeHUS KaHHMb6anm3ma, B Mectax 06uTaHus Ha-
KananBatTCcA TOKCMUHble NPOAYKTbl MeTabonmnsma u T.M.

TeppuTopmnanbHoe noBefeHWE HanpaBieHO Ha pPeryanpoBaHue uc-
Mnosib30BaHUA TeppuUTOpUK 06UTaHMA. [pynnoBoe MoBefeHMEe Bblpaxa-
eTca B cybopAvHaLMM MOTJIOWEHNSA MUKW 0COBAMM pa3HOro BO3pacTa,
NnosI0BOM JOMUHMPOBaHUM U T.N. Obe GopmMbl NOBeLEHNS HanpaB/ieHbl
Ha 60/s1ee 3KOHOMHOe MCMo/b30BaHWe MULLEBbIX PeCypcoB; nuiia pac-
npegensieTca B MePBYI0 oYepedb MeXAy CUMbHENLLIMMM YfleHaMu nony-
NAunKM, a aTo, B CBOK O4epefb, OrpaHNYmMBaeT Yncio ocobeli, yyacTBylo-
LWNX B Pa3MHOXEHUN.

Oco6blii TUN BMOTMYECKMX OTHOLUEHWI Hayan cKnagblBaTbCA C NO-
ABJIEHNEM YesioBeEKa. DTOT TUM MOXHO Obif10 6bl Ha3BaTb COLMOKYNbTYp-
HbIM, TaK KaK OH BK/1HOYAET YenoBeKa He TO/IbKO KaK 0cobb nnmn coobuye-
CTBO, HO M COLMaIbHYIO opraHusaumuio, opyans Tpyaa, of4exay, Xunniia,
cpefcTBa PesIMrMo3HOro M Marmyeckoro Bo3feicTeusa v T.n. bnarogaps
3TOMY, YefloBEKY elle Ha CTaguu npucBavBaloLLeli IKOHOMUKKN (NepBo-
6bITHOE 06LWecTBO), B OT/IMYME OT APYrux 6MON0rnMYecKUx BULOB, ypa-
N0Cb NPUCNOCO6UTLCA K CaMbIM Pa3HO06pPa3HbIM 3KOMOFMYECKUM YCI10-
BUAM W 3aCeINTb MOYTU BCHO MNAHETY.

B cOUMOKYNBbTYPHbIX GUOTUYECKUX OTHOLLUEHUAX YETKO MPOSABAIOT-
CA ABe TeHAeHLUNN — paspyLunTenbHas U KOHCTPYKTUBHas.

Y>e NepBOObITHBIN YeNOBEK XN/ OTHIOAb He B rapMOHMMK C NPUpPO-
[0, Kak 3TO NPeACTaBNAOT HEKOTOPbIE aBTopbl. PaspyLumTenbHoe BO3-
JeicTBMe Ha NPUPOAY OH Hayan OKasblBaTb OYEHb PAHO 1, MO Mepe TOro,
KaK COBEPLLEHCTBOBA/INCL CPeACcTBa NPON3BOACTBA, 3TO BO3AECTBME CTa-
HOBMWJIOCb Bce 60/1ee ry60KMM U MHOTOCTOPOHHUM. Tak, 04N Mo3aHe-
ro naseonnTa, 3aHMMaBLUMECS B OCHOBHOM OXOTOW, MO/THOCTbI UCTpe-
61NN pAag KPYMHbIX XXMBOTHbIX, B TOM YMWC/e TaKMX FMraHToB, Kak Ma-
MOHTbI. Ha HeKoTOopbIX ManeoIMTUYECKUX CTOAHKax COXpPaHWI0Cb
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OFPOMHOE KOJINYECTBO KOCTEN XKMBOTHbIX, YTO FOBOPUT 0 60MbLUMX Mac-
wrabax 3aroHHbIX OXOT. MpU 3TOM YHMUTOXanoCb 60/bLUe XUBOTHbIX,
4YeM MOXHO 6bln10 ynoTpebuTb. Mo3aTomy He cnydaiiHo M.U. Byabiko
(1977) nepuof NO3L4HEro naseonMTa XapakTepu3yeT KaK 3noxy «3Ko-
JIOTUYeCcKoro Kpusmcay.

AbopureHbl ABCTpa/inn, KOTOpble Haxoamnucbk B X1X Beke B Lie/IOM
Ha CTaguun pasBUTUSA, COOTBETCTBYIOLLEN Me30/IMTY, a HEKOTOPbIe Mieme-
Ha — MO34HEMY NasIeONINTY, He TOJIbKO YHUUTOXUIN KPYMHbIX CyMYaTbIX
XXVBOTHbIX LIe/IOr0 KOHTUMHEHTa, HO U CUCTeMaTUYeCKN BbDKUTaIn Kyc-
TapHUKWN N TpaBy Ha OrPOMHbIX NPOCTPaHCTBaxX. 3TO, MO MHEHUIO HeKO-
TOPbIX YYEHbIX, MPUBENO K YaCTUYHOMY MCHYE3HOBEHWIO JIECOB U APYTUM
HebnaronpuUATHbIM MNOCNeACTBUSAM.

Bbimepline K KoHUy XIX Beka abopureHbl TacMaHWW, KOTOPbIX €B-
ponenubl 3acTanM Ha CTagun pPasBUTUSA, COOTBETCTBYHOLLE/ MO34HEMY
NaneosinTy, TakxXe CUCTEMATUYECKU BbDKUTan pPacTUTENIbHOCTb Ha 006-
LUMPHBbIX MNPOCTPAHCTBAxX OCTPOBA. JKOMOrMUECKUIA aPheKT 3TUX Moxa-
poOB, NMPOUCXOAMBLUMX Ha MPOTSXKEHUU TbICAYENEeTUR, 0YeHb BEUK U
HeobpaTMM: M3MEHW/ICA XapakTep PacTUTeNIbHOCTM U MOYBEHHOro no-
KpoBa, B/iaxKHble fleca YCTYnuanM MecTo KyCcTaHuKam 1 caBaHHam, nsme-
HWJICA KIMMaT.

Ho paxe B TakoW paspyLUMTeNbHON B LLeSIOM AeATeNbHOCTU nepBo-
ObITHOro YesioBeKa eCTb U KOHCTPYKTUBHAA CTOPOHA. VICKYCCTBEHHbIMU
noXxapamu cosfasasiacb HoBast Cpefja — OOLUMPHbIE YIOAbA /15 0XOThbl U
nacTéuLLia co CBeXeil TpaBoil, YTO CMOCOGCTBOBAO YBEIUYEHUIO MOFO-
NOBbSA XWBOTHbIX — [/1ABHOr0 MCTOYHUKA MACHON nuwu. Mo aTtomy
nosogy T. Mutuenn (Mitchell, 1848), oguH 13 nepBbIX UccnefoBaTenel
AscTpanun, nucan: «OroHb, TpaBa, KEHIypy v noam — B ABCTPa/IMKN Bce
OHU 3aBUCAT ApYyr OT Apyra, u ecnn 4ero-nmMbo O0QHOro He [OCTaET, OcC-
TaNbHOEe TOXe He CMOr/0 6bl cyulecTBoBaTb» (C. 412-413).

MHorue uccnefosaTenn oTMeyanu, 4To abopureHbl ABCTpaiMnM He
TOMILKO YMET YXaXKMBaTb 3a AMKOPACTYLLUMWN PacTEHNUAMU, HO U MNbITa-
IOTCA BbICaXWBaTb HEKOTOPbIE U3 HUX. INU304NYECKMe nocafKu LUKO-
pacTywmnx pacTeHuii 6b1IM CBOMNCTBEHHbI CEMaHram M caHOAM — Mpea-
CTaBUTE/IAM KOPEHHOro Hace/fieHMA noJsyocTpoBa Maakka.

2.8. BMINAHMNE OPITAHM3MOB HA
ABNOTUYECKYIO CPEAOY

B cucteme «opraHmsmbl-cpefa» MOryT ObiTb BbifefieHbl YeTbIpe OC-
HOBHbIX BUfa OTHOLWEHN: 1) BAUAHME cpefbl Ha opraHuMambl (YC/10BUS
CYLLECTBOBaHUSA OpPraHM3MoB); 2) MeXOpPraHW3MeHHble OTHOLUEHUS
(6noTnyeckue); 3) BNMSIHME OpPraHM3MOB Ha cpeay; 4) B3anMopei-
CTBUS MeXJy KOMMoHeHTamu (haktopamu) cpegbl (puc. 2.21).
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Puc. 2.21. Buapbl OTHOLLIEHWI B CUCTEME «OpraHm3mbl-cpeaa (no I™.HO.
BanykoHucy 1 LLL.O. Mypagosy). Lindpamu 0603HaueHbl KOHKPETHbIe
BW/bl OTHOLLEHWIA (CM. TEKCT)
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MepBble ABa BMAA OTHOLUEHWI Mbl yXKe pacCMOTpeny B nogpasgenax
2.6 n 2.7. Hmwke Mbl paccmMaTpuBaeMm TpeTuii BUA OTHOLLUEHUI (4YeTBep-
Tbili BUA OTHOLUEHWI B AaHHOW KHWIe paccMaTpuBaTbCs He OyfeT, Tak
KaK fBNsieTcA 006beKTOM M3YyYeHUSA B APYIMX HayKax, Mpexje BCero, B
reosiorMn N reoxmMun).

OpraHu3Mbl SABASAKTCA aKTUBHbIMW yYaCTHUKAMW 3K30TeHHbIX (goc-
JIOBHO — BHELWHEPOXJeHHbIX) MPOLECCOB, NMPOTEKalLWMX Ha MoBepx-
HocTK 3emnu, B aTmocepe, rugpocgepe m 6uochepe nof BANAHMEM
COJIHeYHOI aHeprumn (BbiBeTpMBaHWe, paboTa BeTpa U TEKYUYMX BOA, MOP-
CKMX TeYeHWUi 1 BOMH, TAHNKOB U T.4.). IK30reHHble NPoLeccbl NPUBO-
OAT K U3MEHEHUIO M pa3pyLUEHUIO TOPHbIX MOPOA, MepeHoCcy NPoAyKTOB
Pa3NoXeHUs U NepeoT/IONEHNIO UX B BUAE PbIX/bIX 0CALKOB B MOHMU-
XEHHbIX yyacTKax penbeda. C TeUeHMeM BPEMEHW PbIX/ble 0CafKuK Mnpe-
obpasytoTca B MeHee nnun 6onee NIOTHbIE 0Caf0YHbIe TOPHble MOPO4bI.
MocnegHune, Norpyxascb B 06/1aCTU BbICOKMX TeMNepaTyp, NpeBpaLlatT-
€A B METaMOP(UYECKIME TOPHbIE NMOPOAbl. B 0TAeNbHbIX Clyyasax OHU MO-
ryt 6biTb MepennaBfeHbl ¢ 06pa3oBaHMEM MarmMaTUYeCKMX FOpHbIX MOo-
pog. Takum 06pa3oM, opraHu3mbl ABMAIOTCA HaYaslbHbIM 3BEHOM Te0/10-
rMYecKoro KpyrosopoTa BeLLecTBa.

MOXHO BbIAeNNTb CNefylolWine acnekTbl BAUAHUSA OPraHu3MoB Ha
abMoTUNYECKYIO cpesdy.

Bo-nepBbIX, NX PO/ib BeCbMa CYLLLECTBEHHA B NMpoueccax BbIBeTPUBa-
HUA TOPHbIX NOpPo. Bo-BTOPbIX, B pe3y/sibTaTe XXU3HeLeATeIbHOCTU opra-
HU3MOB W MpPU UX OTMMpPaHMM 06pasytoTca O6rnoreHHble ocagkm (MUHe-
panbHble N1 COGCTBEHHO OpPraHoreHHble, T.e. OPraHU3Mbl BOCNPON3BOAAT
cpefy, B KOTOpPOI MOryT CyLlecTBOBaTb APYrve OpraHvu3mbl. B-TpeTbux,
OpraHnsMbl CNOCO6HbI KOHLEHTPMPOBATb 3HaAYUTENbHbIE KONWYecTBa
XUMUYECKMX 3NEMEHTOB. Tak, B KpEMHUEBbIX yOKax cofepXxaHue Kpem-
Hesema B 6105 pa3 6o/blle, YeM B MOPCKOI BOAe; B MOPCKOW TpaBe
»kenesa B 2103pas, a iioga B MOPCKUX Bogopocnsax B 1,2106pa3 6onbLue,
yem B Bofe (EpwoB u gp., 1986).

Mo cBoemMy cocTaBy OpraHu3Mbl CYLLECTBEHHO OT/IMYalOTCA OT CO-
CTaBa OKpyXatwlwei nx abnoTnyeckoi cpegbl. Mo3ToMy B pesynbTaTte
CBOEN XW3HEeAeATe/IbHOCTU OHW MOCTOSAHHO HapyLlatT reoxmmuuec-
KOe paBHOBecue B Npupoge, U3MeHST cpedy. OpraHusmam HyXHbl He
BCE 3/1IEMEHTbI, C KOTOPbIMM OHW conpukacawTcsa. Mo aToil npuymnHe
psdbl pacnpocTpaHeHHOCTW 3/1EMEHTOB B OpPraHM3mMax U OKpYXXaloLlei
nx cpefe He coBnagatoT. Ecnm 661 Takoe coBnajeHue CcyLLecTBoBano, To,
HECOMHEHHO BJ/IUSIHWE OPraHU3MoB Ha cpefy 6bi10 6bl Kyfa MeHee
3HAUYNTENbHbIM.

OCHOBHbIe 3/1EMEHTbI, He0bX04MMble [N1A XXN3HEAeATe/IbHOCTN opra-
HWU3MOB, Y OCHOBHbIEe (DYHKLMN 3TUX 3/IEMEHTOB MepeymncrieHbl B Tabn. 2.17
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Tabnnya 2.17
BuroreHHbIe 371eMeHTbI Y UX OCHOBHbIE (hyHKLM
(no Opk.M . AHfiepcoHy, 1985)

3nemeHT  CumBON OcHoBHas (yHKLMA
OpraHoreHb! (20-60% 06LLero yYMcna aTomoB)

Bopopoa H CocTasnatoLlye nt060ro opraHMYecKoro BeLLecTBa KIeTKu
Yrnepog C
Kucnopog (6]
MakpoanemeHTbl (0,02-2% 06LLero ymcna aTomoB)
AsoT N Heobxoanmas coctasnstoLan 6e/1KoB ¥ aMUHOKUC/IOT
Hatpwii Na Ba)KHeLnin KaTMOoH, y4acTBYHOLLMIA B Nepefade
HEPBHbIX VMY bCOB
Marnwuii Mg KothaKTop MHOrMX(hepMeHTOB, a Takxe
dochop cocTaBnALWas xnopoduina
P YHuBepcabHbIA NePeHOCUNK SHEPTUN N COCTaBNSAIOLLASA
Cepa HYKJ/IEMHOBbIX KAC/OT
S CocTaBnsitoLasn 6e/IKOB 1 ApYrNX BaXXHENLLNX OpraHNYecKmx
Xnop BELLECTB
Kanwuii Cl OfViH 13 0OCHOBHbIXaHMOHOB
K BadkHeliLUnii KaTWOH, y4acTBYIOLLMWIA B Nepegaye HEPBHbIX
Kanbuuii MMMNYbCOB, COKPALLEHUW MYCKY/I0B U T.[4.
Ca KothakTop thepMeHTOB, BaXXHeLLIasi COCTaB/IALLASA KNETOUHbIX
MeM6paH 1 PerynsiTop NXakTMBHOCTY
MukpoanemeHTbl (MeHee 0,001% 06LLEr0 YMcna aTOMOB)
Bop B VimeeT 60/1bLLIOE 3HAYEHWE 151 PACTEHUIA, CKOpee BCero,
Kak KohakTop (hepMeHTOB
KpemHwii Si CocTaBnAoLLAasa KeToOUHbIX060/104eK MHOTMX BUA0B HU3LLINX
thopm Xu3HM (Hanprmep, AnaTomeir)
BaHaguii \ CocTaBnsoLwas pecnnpaTopHbIX MUrMeHTOB MHOTMX HA3LLINX
YXMBOTHbIX
MapraHeL, Mn KotakTop MHOrmx epmeHToB
>Keneso Fe KodhakTop MHOMMX OKUC/INTESIbHBIX (DePMEHTOB, @ Takoke
COCTaB/AOLLAA remMoriobuHa
KobanbT Co CocTaBnsoLLas BuTaMmmHa B12Heo6xoamm ansa rkcaumm asota
KothaKTop MHOrMX OKNCNTENbHBIX DEPMEHTOB
Megb Cu KothakTop MHOrMX epMeHTOB, HaNpUMep UHCY/IMHA
LinHK Zn KothakTop MHOrMXepMeHTOB, FiaBHbIM 06pa3oM
MonwnbaeH Mo HUrporeHas (prkcaymsa MosIeKyNSIPHOro a3oTa)
Moy J CocTaBnsitoLLas ropMOHOB LLMTOBUAHOM Xenesbl

CpaBHMM 3Ty Tabnuuy ¢ gaHHbIMKU Tabn. 3.2 (cM. cnegyrowunii pas-
[en), B KOTOPOIi NpuBeAeHbl 3NeMeHTbI, NpeobnagatoLine B 3eMHOW Kope.
CpaBHUTENbHbIN aHann3 NoKasbIBaeT, YTO B I/1ABHYK «BOCbMEPKY» K-
Toc(PepHbIX 3/IEMEHTOB NoMnajaeT NUWb O4WH OPraHoreH — KWC/0POS.
BTopoit No BenM4YMHe KnapKa 3M1eMeHT — KPEMHUIA — B XXUBbIX opra-
HM3Max UrpaeT NUWb POSib MUKPO3/SieMeHTa. TpPeTUil Ke 3NeMeHT
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«BOCbMepPKM» —aIloMUHUIA —B Tabn. 2.3 He ynoMuHaeTcs. YTo KacaeTcs
yrnepoga, To Mo aTOMHON pacnpoCTPaHEHHOCTU B NTOCHEPE OH 3aHU-
MaeT nnwb 11-e mecto (6,7-10 2 r-aTom/Kr).

3pecb Heo6xoAMMO MOAYEPKHYTb OAHY OCOBEHHOCTb OPraHuM3MOB:
BbICOKME COAEpXKaHUs B UX COCTaBe TaKMX 3/IEMEHTOB-0PraHOreHoB, Kak
BOZOPOA M KMCIOpPOJ, 00YC/MOBEHO TEM, YTO OpPraHU3Mbl B CpefHeM Ha
75% COCTOAT U3 BOAbl. IBOMIOLMOHHO 3Ta 0COBGEHHOCTL 06YCNOoB/EHa
MPOUCXOXKAEHNEM XU3HW UMEHHO B BOAHOM cpefe, a Takxe Xumuyec-
KUMUW CBOMCTBaMM BOAbI, KaK Cpefbl, Hanbonee 6naronpuaTHON ANs Npo-
LieccoB MeTabonusma. C 3TUX MO3ULMIA OpraHM3Mbl SBASKOTCA B 60/b-
LWei Mepe YacTbio rmapocepbl, YeM YacTAMU ApYrux 060104eK 3eMn.

B cyxom opraHM4eckoM BeLLeCTBe pacTeHWi npeobnagaloT noavme-
pbl BUga CH2, rnasHbiM 06pa3om uenntonosa. Popmyna Lennonosbl
(CeH1DHn HazeaHMe npom3owno ot nat. cellula —knetyatka. Apesecu-
Ha cogepxmT oT 50 go 70% uenntonosbl (Knetyatku). FouTn 4uCTyro
LeNn03y npeactaBnseT coboi XI0MoK.

AHaNOrMYHyo LeNiNon03e GopMyny UMEOT Takxke fBa APYrvX BbIC-
LUMX nosmcaxapuia —Kpaxman u rImkoreH (3KMBOTHBbIN kpaxman). Kpax-
Man 06pasyeTcs B 3e/eHbIX IMCTbAX B BUAE 3epeH U ABMAETCA NEepBbIM
BUAMMbBIM B MUKPOCKON MPOAYKTOM (hoTOCMHTe3a. [mkoreH obecne-
YMBaeT MblLLEeYHY paboTy. OCOBEHHO MHOr0 ero B neveHu (0o 20%) un
B TKaHAX MbllwL (4%). Pasnuume CBOWCTB M (PU3MONOTMYECKON PoNu
LIeNNH0/I03bl, TNIMKOTeHa M Kpaxmasa 06bACHSAETCA pas/iMyHbIM COefuHe-
HMEM B HWX OCTaTKOB MOJEKY/ T/IHOKO3bI.

O6LLee YMCNO T/IHOKO3HbIX OCTATKOB B MOJIEKY/IE Lie/II0N03bl PaBHO
B cpefHem 6000-12000, 4To COOTBETCTBYET MONEKynsapHoMy Becy 1000000-
2000000.

3 xuMunyecko opmysibl LeTon03bl BUAHO, YTO B BECOBOM OTHO-
LUEHUN B HEW, KaK 1 B Bofe, NpeobnafgaeT Kucnopos (49,44%), a yrnepog,
HaxoAmTCcA Ha BTOpoM MecTe (44,44%). Becbma MHTEPECHO OTMETUTD, YTO
CoAepXKaHune Kucnopoga B LeNNt0103e 04YeHb 6/IM3KO K K/apKy 3Toro
aNleMeHTa B 3eMHOM Kope (46,6%).

Oco6bIM MPOAYKTOM >XU3HeAesATe/IbHOCTU OpraHu3MOoB AB/SETCA
noysa (nogpobHee 0 Heil cM. B pasfdene 4), NpuUYeM rNaBHY Pofb B ee
(hOpPMUPOBAHUN UTPAIOT pas/InyHble MUKpPOOpraHuambl. Hanbonbluee
MX YNCNO 0OMTaeT B BEPXHEM Cnoe nouysbl TonwwmHoin 0,3-0,4 m, rge
aKTUBHO MPOTEKalT NpoLeccbl BMOXUMUYECKOrO OKMCNEHUA. Pa3niny-
Hble TPYnnbl MAKPOOrPaHM3MOB BbIMOMHIOT pa3finyHble PYHKUUN. Tak,
GaKkTepuy MUHepann3ytoT OpraHNYeckoe BeELLeCTBO, Y4acCTBYS B LMK/IaX
npeBpaLLEeHNs O4HOTO UM HECKOSIbKMX 3/1eMeHTOB. Hanpumep, HUTpotu-
umpylowme 6aktepum B aspobHON cpede OKUCNAOT aMMuak Lo Coneit
a30THOW M a30TUCTOIA KUCNOT, B aHa3pobHO cpefe, HA060POT, BOCCTaHaB-
NMBAKOT 3TW COMM A0 a3oTa.Hasmume MMKPOOPraHM3MOB B MOYBAX BaXKHO U
C TOUKW 3PEHNA COXPaHEHWSA UX NIOAO0POAMS, TaK KaK UMEHHO MUKPOOp-
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¥ g9jg*

Puc. 2.22. Cxema 3apacTaHus 03epa fJOHHO PacTUTE/IbHOCTbHO:
/—o0COKOBbI TOPY); 2—TPOCTHUKOBLI Y KaMbILLOBbIA TOPG;
3—eanponeneBblii Topd; 4—eanponennt

raHM3Mbl MHOTMe MUHepasibHble YA00pPeHns TpaHCHopMUpYOT B 6100-
FMYecKn AOCTYMHYHO (hopmy.

AKTUBHYIO pOJib OpPraHuM3Mbl MUrpaldT B 00pa3oBaHUN OT/IOXKEHWUI
03ep U, 0cobeHHO, 60M0T. BONOTa-yyacTKU CyLUN XapaKTepu3yroTcs U3-
ObITOUYHbIM YBNAKHEHUEM, Pa3BUTUEM OOMOTHOW PACTUTENbHOCTU U
obpasoBaHueM Topa. OaHMM M3 NyTeil 06pa3oBaHUS 6ONOT ABNSETCA
NnocTeneH10e 3apacTaHne 03epHbIX BOA0eMOB (puc. 2.22). Topth obpasy-
eTca Npu OTMMpPaHMM 60N0THOW pacTUTEeNbHOCTM (MXOB, TPaB, AePeBbLEB,
KyCTapHUKOB). B Tponukax v cyoTponunkax Topd obpasyeTcs B YCI0BUAX
NOCTOSIHHOW 06BOJHEHHOCTU W3 OCTATKOB APEBECHON PacTUTENIbHOCTK
C BO3AYLUHbIMW KOPHAMW — MaHrpoB. [py MOrpy>XeHnun u 3axopoHe-
HUW TOp(MAHMKA (NOKPLITUKM ero To/waMu Apyrux rnopog) Topd npe-
06pasyeTcs B OYpblii Yronb, a 3aTeEM — B KaMEHHbI Yro/b U aHTpaLuT.

Takum o6pas3om, 6Gnarogaps TOMY, YTO COCTaB OPraHWM3MOB Cylle-
CTBEHHO OT/IMYAeTCA OT COCTaBa IMTOCHEPbI, UX OTMUPAHWE MPUBOANT K
(hopMMPOBaHMIO TakMX 06pa3oBaHWii, KOTOpble B abMOreHHON Npupose
He BCTpeyvaroTca. IBONHOLMS 3TMX 06pa30BaHU TakKxKe BeCbMa PasH0O00-
pasHa. Tak, npeobpa3oBaHve Topa B Yrav CONPOBOXAAETCHA €ro yrie-
(bmkauwmein. B xofe 3Toro npouecca Ha nepBoe MecCTO MO COAEPXaHUto
BbIXOAMT yrnepod. B aHTpauuTax u cynepaHTpaumTax Takue 3/1eMeHThI,
KaK Ku1cnopos, BOLOPOA, Cepa 1 as3oT, MPaKTUYECKM MOSTHOCTbIO TEPAOT-
ca. OTOT Npouecc elle pa3 HarnsagHO MOKa3bIBAET, UTO «CTEPXKHEBbLIM»
3/1IEMEHTOM XXMBOFO U MEPTBOr0 OpraHM4Yeckoro BeLlecTBa BCe Xe ABNf-
eTCsA He KUC/opog, a Yrniepos.

Eule ogHUM LIMPOKO PacnpoCTPaHEHHbIM 6GMOreHHbIM 06pa3oBa-
HWEM SBNSETCS canponesb, KOTOPbIV OTaraeTca Ha AHe Menkux, Hebosb-
LUIMX 03ep, OCOOEHHO PaBHUHHbIX 06/1acTeil U NpefcTaBneH rUHUCTbIM
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nnom, GoratbiM OpraHuM4yeckuMm BellecTBOM. Canponenb obpasyeTcs B
OCHOBHOM 3a CYeT BOAOPOC/EN, COCTaBNALLMX NMAHKTOH. B cocTase BO-
Jopocrneit BeayLas ponb NPUHaIeXUT 6enkam 1 xnpam. Pasnarasch Ha
[He BOAOeMa B aHa3POOHbIX YCMOBUAX, MX OCTATKM 00PasyroT >KULAKYHO
KONIOMAANbHYIO Maccy C pe3KMM 3arnaxoM CepoBOAopofa. ATO M ecTb
canponenb. YNJ0OTHAACL U Tepss BOAY, OH MpeBpaLLaeTcs B KOPUYHEBO-
YEPHYIO MIOTHYHO, HO OYEHb JIErKYH Maccy —canpokonny (0T rpey. «Kos-
na» — Knem).

3 BbicMX pacTeHWid, BoraTbiX yrnesofamu, CHavana obpasyeTcs
neperHoli nn rymyc (OT nat. «Xymyc» — 3eMfis), KOTOpbli COCTaBNseT
OCHOBY Top®a. 3a CYET Pas/OKEHUs BXOAALMX pacTeHWii cnop v no-
KPOBHbIX TKaHel obpasyeTcs mmMnTobmonmTbl (OT rpey. «/1einToc» — oc-
TaTOYHbIN).

OpraHoreHHble 0CafKn LUMPOKO pacnpoCcTpaHeHbl Takke B MOPSX U
OKeaHax, 0COOeHHO B LIeNb(oBON 30He. OHKM 3aech 06pa3yrOTCa B OC-
HOBHOM 6narofaps OTMUPAHWIO Pa3NYHbIX JOHHbIX OpraHu3mMoB. Hawu-
6onee pacnpocTpaHeHbl W3BECTKOBbIE OpPraHOreHHbIe OCafKW.

Bce XuBble OpraHn3mbl B TOM WM MHOM KOJIMYECTBE B CKefeTax U
TKaHsAX cogepxat hocthop. B mectax MaccoBoil rnbenv opraHnM3mMoB npwu
N3MEHEeHUN TemnepaTypbl, faBNEHNUS U CONEHOCTM Ha MOPCKOM fHe 06-
pasytoTcs (hocaTHble 0CagKku, MMetoLimMe (POPMY >KeNBakoB (KOHKpe-
uui). Mop fencTemem yrnekucnoTbl ocdarbl ONATb MOTYT NepexoanTb
B pacTBOp. B pesynbTate Ha rnybuHax 300-800 M c034at0TCs BbICOKME
KOHUeHTpauumn goc3topa, gocturarowme 300-1000 mr/m3 TMpn nonaga-
HUKN 06O0ralleHHbIX (POCHOPOM BOA B 30HY LUe/b{a NPOUCXOAUT Mepe-
CbllLleHne BoAbl (hoChopoM U BbiNafeHWe KONMOUAHOro ocagka ocda-
TOB Ha rnybuHe 100-150 m (puc. 2.23).

Buoxumuyecknm nytém 06pasyrtoTCcAd M OT/IOKEHWUA Cepbl, KOTOpble
BO3HMKAIOT 32 CUET PA3/IOKEHNS OpPraHMYecKnX OCTaTKOB U Cy/b(aTHbIX
Coneli B -BOCCTAHOBUTENbHONW cpefe aHaspobHbIMK GakTepusmn. Cepa
o6pasyeTcs Takke Npy OTMUPaAHUK 3TMX BaKTepuiA, Tena KOTOPbIX HAaCbl-
Lat0TCA Cepoil. BMoXMmmnyeckmne nNpPoLEecChl CyLLeCTBEHHO B/MAIOT Tak-
e Ha 0CaX[eHre 13 MOPCKOW BOAbI ypaHa, BaHaAMsA U HEKOTOPbIX Apy-
TMX 3/1EMEHTOB.

Cpean opraHoreHHbIX OCafIKOB OKeaHW4ecKoro soxa (Ha rnyouHax
cBbilwe 3000 M) pas3BUTbl M3BECTKOBblE W KPEMHUWEBbLIE OTOXEHUS.
3BeCTKOBbIE Wbl MPEACTaBNAT COO0I CKOMMEHUA MUKPOCKONUYec-
KUX PakoBMH MPOCTEALINX OpraHn3moB (rnoburepuH u NTeponojos).
PacripocTpaHeHbl OHM 80 ry6uHbl 4000 M. HvXe 3TOro ypoBHS U3BEC-
TKOBbIE W/Ibl HE OCAXKAAKTCA, TaK KaK TOHKME PaKOBWMHbI PacTBOPAIOTCS
Ha 60/bLINX rNy6rHax B Boge, HegoHacblweHHo CaC03 3aech KpeMHM-
CTble OpraHoreHHble O0CafiKM MpeAcTaB/ieHbl AMaTOMOBLIMU U pagmnons-
PVEBLIMW MNaMU, CNOXEHHbLIMU MaHUUPSMM LMaTOMOBbLIX BOAOPOC/EN U
pakoBMHaMU paguonspui.
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30Ha (hoTOCUHTE3a

Puc. 2.23. Cxema hochoprtoobpazoBaHus (Mo A.B. Kasakosy)
1—¢hama GeperosbIX OT/IOKEHNIA; 2—pOCHOPUTHO (auus;
3—haLms U3BECTKOBbIX 0CaAKOB; 4—f1afjeHNe OCTaTKOB M/TaHKTOHa;
5—HanpasneHne TeYeHN; <€—KOpeHHbIe NMOpPOZbI 4HA MOPS;
T7—30Ha makcumyMa C 02u P2Os B pactsope

B pesynbTaTe CMOXHbIX NPOLECCOB, MMEKOLMX 06LLee Ha3BaHWe au-
areHes, 0Caflku Npeo6pasytoTcs B rOpHbIE NMOPOAbI.

OpraHu3Mbl Y4acTBYIOT B 06pa3oBaHWM MHOIMX TFOPHbIX MOPOA,
MHorfa obpasyst NNacTbl, NPOTSXXEHHOCTbIO B AECATKM U COTHM KWMO-
METPOB M MOLLHOCTbIO B [eCATKM MeTpoB. Takue nopofbl HasbiBatoT
OpPraHNMYecKVMU WK TOPHLIMK MOPOAAMM OPraHOTeHHOr0 MPOMCXOX-
AeHus. Ha Haw B3rnsg, oba TepMuHA He SBNSKOTCA TOUHbIMU. [lepBblii
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TEPMUH MMeeT PacLUMPUTENbHBIA CMbIC/, TaK KaK eLé 1u3 Kypca opraHu-
YECKOW XUMWW U3BECTHO, YTO Lefblil P OpraHNYecKnx BeLLecTB MOXET
ObITb NOMYYEH M3 HEOpraHM4Yeckmx. BTopoe cnoBocoyeTaHme Boo6LWe Ha
HOPMaJibHbI A3bIK NEPeBOAUTCS KaK 6eCCMbIC/INLLA: «OpraHUYecKun npo-
M30LUEALLEro NPOMCXOXAEHNSA». M0o3TOMY Nyulle NPUMEHATb 160 Tep-
MWH «OpPraHoreHHble Mopofpl», MO0 «OpPraHN3MeHHble NMopoAbl». BTo-
POl TEPMUH MpeanovTUTeNlbHEe, Korga mnopoja COCTOUT U3 CKeNeTHbIX
0CTaTKOB OPraH13mosB.

Huxe faHa KpaTkas xapakTepucTuka Havbonee pacnpoCTpaHEHHbIX
0Cafl04HbIX OPraHOreHHbIX FOPHbIX MOPOA,

N3BecTHAKK. O6pa3yloTCs M3 LEbIX PaKOBMH U 06/IOMKOB pa-
KOBUH MOPCKUX OpPraHnM3MoB, pUOBbIX MOCTPOEK KOPan/ioB, a Takxe
13BECTKOBbLIX BOLOPOC/E. B 3aBUCMMOCTW OT TOrO, U3 OCTATKOB KaKmX
MOPCKMX OpraHnW3MOB C/I0XKEeHbI U3BECTHSAKM, OHW U MOYyYatoT COOTBET-
CTBYIOLLME Ha3BaHWUA ((y3y/IMHOBbLIE, HYMMYNUTOBbIE, PAKOBUHHbIE WU
paKyLLUeYHUKKN, Kopaniosble 1 ap.). N3BecTHAKM MOryT o6pa3oBaTbCcsi ©
B pe3y/ibTate 6GMOXMMUYECKMX NPOLLECCOB, KOTAa XMMUYECKMe BELLECTBa,
BblAeNseMble OpraHuM3Mamu, BCTYNarT B peakuuio C BeljecTBamu, pa-
CTBOPEHHBLIMW B MOPCKON BOfe, M BbIAENAOT KapboHaT KabLus.

Men. Toxe KapboHaTHasa nopoga. O6pa3oBasicsd B OCHOBHOM B Ten-
NbIX MOPSIX MeIoBOro nepuoga (OTcrofa M ero HasBaHue), B KOTOPbIX
YKMNN MHOTOYUCNEHHbIE MenbYaiilune npocTelilune —rnoburepmHbl. Ha
LHEe MOpsi MPOUCXOANIO0 HAKOMEHWE CKOPAYMOK 3TUX XXWUBOTHbIX, a
TaKkXKe CKe/eTHbIX OCTaTKOB M3BECTKOBbLIX BOLOPOC/ElN, KOTOpble 3aTem
YNNOTHUANCL U CLLEMEHTUPOBA/IUCD.

OuaTtomunT. ObpasoBanca M3 KPeMHUEBLIX OCTAaTKOB AMATOMOBbIX
Bogopocnel (guatomeid). B 1 cm3gnatommTa COLEPXXUTCA OKOMO 5 M/H
OpraHU3MeHHbIX OCTaTKOB.

Tpenen. Ob6pasyerca B pe3y/bTaTe CKONJIEHUSA Ha JHE MOPSA KPeM-
HEBbIX 3EPHbILLEK, NMPEeACTaBNAIOWMX COO0M NPOAYKTbI PA3N0XEHUS KPEM-
HMEBbIX CKENEeTOB Paaunonsapuii, AMaToMOBbLIX BOAOPOCNEN U ry6ok. Tpe-
nen, Kak U UaTtoMUT, BHELLHe OYeHb HaNOMMWHAeT Mesl UIN MyKY.

dochopmnThl. O6pasyOTCA U3 NPOLYKTOB Pa3NOXKeHWsA MaHK-
TOHHbIX MOPCKMX OPraHuW3MOB, KOHLEHTPUPYIOLWMX B CBOEM Tesie (hoc-
thop.

KaycTo6MOonnTbl — MUCKOMaeMble roproYne Mnopogbl, BO3HUK-
LUKe 3a CHET MaccoBOro 3aXOPOHeHUs U AaNibHeiLero npeobpasoBaHus
0CTaTKOB PacTUTENbHbLIX WM XXMBOTHLIX OpraHuW3MoB. BcTpevaroTcs B
NPUPoLe B TBEPAOM, XXMAKOM U ra3o06pasHOM cocTosHuK. K aTol rpynne
OTHOCATCA UCKOMaemble Bypble N KAMEHHbIE YT/, FOPHOYMe CaHLbl, TOpg,
HeTb, MPMPOAHBLIE NOA3EMHbIE a3bl, 030KEPUT (FOPHbIA BOCK), SHTapb
N HEKOTOpble Apyrue.
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3 nepeuncneHms opraHOreHHbIX Mopos MOXET CO34aTbCA Bheyar-
NeHne, YTO OpraHu3M BO3AENCTBYET B OCHOBHOM Ha nntocthepy —TBep-
[yto 060M104Ky 3emMnu, U3MEHSA €€ MUHEpaNnbHbIA N XUMWYECKWIA CO-
CTaB.

B [e/iCTBUTENbHOCTM 3TO JafeKO He TaK: OpraHu3mbl aKTUBHO BO3-
[EVCTBYIOT TaKXKe Ha aTMmocdepy M rugpocgepy.

MoXkanyi, 3BONHOLUOHHO NepBbIM U Hanbosiee CyLeCTBEHHbIM BJN-
SHWEM OpraHM3MOB Ha aTtMoC(epy fBW/IOCb M3MEHEHMe ee cocTaBa 3a
CYeT NPOAYLMPOBAHUS KUC/IOPOAa, YTO CMOCOBCTBOBaNO MOSB/IEHUIO
HOBBbIX FPYn OPraHU3mMoB, UCMOJIb3YHOLLMX KUCN0POS, ANs AblXaHus. Kpome
TOro, NOSBUACA O30HOBbINA 3KpaH, HENTPann30BaBLLNA Hanbonee rybu-
TEeNbHYIO 115 XMBbIX K/IETOK YacTb yMbTPauoieToBoro nsfiyyeHus, Yto
NO3BO/INMO OpraHn3mMam OCBOWUTbL Cywy. OLHOBPEMEHHO MOj BO3AeW-
CTBMEM OMOreHHOro (hakTopa yMmeHbLUanoch cogepxaHme C02

NaBHbIA KOMMOHEHT aTMoc(epbl — a30T. BOJbLIMHCTBY OpraHus-
MOB HEMOCPefCTBEHHO OH HeAOCTYMeH, TaK KaK OHW He MOryT UCMOJb-
30BaTb €ro B rasoobpasHoOM COCTOSHMU. B 6Guochepy as3oT nocTynaert
6narogaps 4eaTenbHOCTM a30TPUKCHPYHOLWMX GaKTepuii, KOTopble nepe-
BOAAT ero B 6e/IkoBOe COCTOSIHME, MOC/Me Yero OH CTaHOBWUTCA LOCTYM-
HbIM BbICLUMM pacTeHuaM. K uyucny asoTquKcmpyrowmx b6aktepuii oT-
HocuTCA, Hanpumep, Azotobacter. 9T0 asapo6Has 6akTepus. K uucny aHa-
3p060B-hMKCaTOPOB a30Ta OTHOCATCS, HanpuMmep, Bacillus n Enterobacter.
B cumbuoTuyeckux cuctemax nocTaBLIMKOM a3oTa (B BMAe aMMMaka)
ABNAKTCA KNybeHbKoBble 6akTepuu (Rhisobium), obuTarolme B KOPHSX
6060BbIX pacTeHWil. PacTBOpeHHbIN B NMOA3EMHON BOZe aMMUakK Morso-
LaeTcs M60 HeNoCpeAcTBEHHO, MO0 nocne HUTpUMKaumn. baktepun
OCYLLECTBAISKOT M 06paTHbIN Npouecc — AeHUTPUDMKaLMIO, BOCCTaHaB-
nmeas noH NO pgo N2 (Hanpumep, Pseudomonas u Thiobacillus deni-
trificans) nnu 5o NH3 B BofHbIX cpefiax (hmKcaluio a3oTa OCyLLeCTBASAT
CUHe-3e/leHble BOAOPOC/N. 3a rof opraHusmMamu (UKCUpyeTcs OKOJO
120-130 MnH TOHH asoTa.

OueHb BenMKa posib 6akTepuit B Npeobpa3oBaHUM OpraHUYecKnx
ocTatkoB. [puuem 60sbLIad UX YacTb MPeBpaLlaeTcs B rasbl, rNaBHbIM
o6bpasomM, C02un CH4(60n0THbIN ras).

MpupoaHbIA NPUHLMN BUOreHHOro 06pa3oBaHMs MeTaHa WCMOofb-
3yeTcs B MPOMbILLIEHHbIX TEXHOMOTMAX NOMyYeHns buorasa. Takue Tex-
HONMOrMKU M3BECTHbI eLle ¢ KoHLa npoLunoro seka (1885 r.)

Bnoras —aTo cmech ra3oB: MeTaH 55-65%, yrnekucblin raz 35-45%,
npumecy a3oTa, BOLOPOAA, KMCNOPOLa, CEPOBOAOPOAA N MHEPTHbIX rasos,
a TaKkxxe napos Bofbl. Obpa3yeTcs B NpoLecce pasoXKeHWs HaBo3a, CoJo-
Mbl, Pa3fINYHbIX ObITOBbIX OTXOAO0B LIENHOI03HBIMU aHA3POOHbIMK Bak-
TEPUAMU MPU y4yacTUn H6aKTepUin MEeTaHOBOIO GPOXKEHNUS.
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Kpome meTaH006pa3yrowwmx B NpMpoLe LUMPOKO pas3BuTbl GakTepuu,
OKMCNAKOLWME MeTaH M ero roMosiorn. Tak Kak Hanbonee MHTEHCUBHbIE
MOTOKM ras3o- M napoobpasHbiX HEPTAHbLIX YrIeBOAOPOLOB (B OCHOBHOM,
AnhPY3MOHHOIO XapakTepa) CYLLEeCTBYIOT Haf 3anexamu HeTu W rasa,
TO A1 MX NMOUCKOB Obl/1 pa3paboTaH reoMMKpPOGKONOrMYecKUiA MeTog, OC-
HOBaHHbIA Ha BbISBJEHUN B MOpofax WM MOA3EMHbIX BOAaX MUKpOopra-
HM3MOB, 136MPaTeNIbHO OKUCNSAIOLLMX MeTaH, 3TaH, MponaH 1 gpyrve yrne-
Bogopoabl (Morunesckuid, 1937; KapeTHukoB, BanykoHuc, 1972 un ap.).

N3 6onee yem 150 TbiC. BMAOB MUKPOOPraHn3mos nuwwb 100 B1gos
MOryT WCMOMb30BaTh YrNeBoLOPOLbl B KaYeCTBE MCTOUHMKA MUTaHUA:
0KO0/10 65 BMAOB acCUMWIMPYIOT MpefesibHble YrieBoAOpOAbl, U3 HUX
To/bko 10 rasoobpasHble, 20 napoobpasHble, a OCTa/bHbIE XUAKMe. Ta-
KMM 00pa3oM, yrnesogopofbl ¢ 60/bLIUM MOMEKYNAPHLIM BECOM MUK-
poopraHu3mMamm OKUCNAKTCA flerve, Yem yrineBofopoLbl C MEHbLUNM MO-
NeKyNAPHbIM BECOM.

N3 MHAMKaTOPHbLIX Hambonbliee 3HayeHMe MMeT Pseudomonas
methanica, Bacterium methanicum 1 Mycobacterium rubrum. BONbLUMHCTBO
Ky/IbTYp CMOCO6GHO OKUCAIATL BCHO ramMMy TSDKE/bIX Yr1eBOAOPOA0B napa-
(huHoBoro psga. Hambonee WMpPOKuUiA anana3oH mmetoT Pseudomonas.
KynbTypbl Mycobacterium B OCHOBHOM WCMO/b3YOT razoobpasHble yr-
nesogopofbl C3— C4u xugkme o CI0 MpeactaBuTteny pofa Bacterium
NPenMyLLeCTBEHHO OKMUCNAIT TsXesble yrnesogopodsl C6— C10 OpfHa-
KO uUMmetoTCca BuAbl 6akTepuidl, 6GUO3HEPreTMYeCKUM maTepuasiom Ans
KOTOPbIX CYXaT NULLb OMNpefesieHHble YrneBofopoabl. Tak, Hanpumep,
Pseudomonas methanica BbISiBNieH TONbKO B aTMocepe meTaHa. MUKpo-
opraHusmbl Mycibacterium rubrum var. propane, OKUC/AlOLWMEe MpornaH u
6onee TAXenble NO OTHOLLEHWKO K NMPOMaHy YrneBofopoLbl, He cnocob-
Hbl yCBamMBaTb MeTaH W 3TaH.

I.KO. BanykoHuc ¢ coasTopamu (BanykoHuc un gp., 1971; KapeTHu-
KoB W Ap., 1975) ycTaHOBWUAMW, YTO MHAWKATOPHbIMW Ha ra3oobpasHble
YINeBOLOPOAbI, MUTPUPOBABLLME U3 3a/IeXeil HedpTK 1 rasa, MOryT 6biTb
HeKoTopble CymuaTble rpubbl. 3TW rpubbl 06HAPY>KeHbI B nocesax no-
YBEHHbIX MP06, 0TOOPaHHbLIX HaL HEPTAHLIMK MECTOPOXAEHMAMN pea-
Kapnatbsi 1 [JHeNpOBCKO-[OHEL KON BMaguHbl. B ganbHeliwem Obinn
BblZle/IeHbl YMCTble KY/bTYpbl MHAMKATOPHbIX Cym4yaTbiX rpuboB
Penicillium glaucum n Aspergillus niger.

OpraHv3Mbl aKTUBHO BO3[EACTBYIOT TakXXe Ha HEKOTOpble KOMMO-
HeHTbl rugpoctepbl. OCO6eHHO Benmka 34ecb Ponb npocTenwmx (pa-
ANoNApuiA, rnoburepuH n ap.), KOPaasioB U MOIOCKOB, KOTOpble Ans
MOCTPOMKN CBOEr0 BHELLHEro cKesfeta WCMOMb3yT PacTBOPEHHblE B
MOPCKOW BOfAE KpPeMHe3eM W KapOoHaT KafbLus.

Mpwn yyacTUn OpraHNYecKoro BeLlecTsa B MOA3EMHbIX BOAax Npouc-
XOANT MWUKPOOMONOrMYECKOe BOCCTAHOB/IEHME Cynb(aToB. WHTEHCUB-
HOCTb MMKPOOMONOrMYecKon cynbhaTpefyKunun B MOA3EMHbLIX BOAAx
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He(hTAHbIX MeCTOpOXAeHWI Konebnetca B npegenax 0,1-6,0 mr H2S Ha
11 B cyTKM.

C npoueccamn aHaspoBHOro OKUC/IEHUS Yr/eBOLAOPOAOB CBA3bIBA-
t0TCA TaKkKe 06HapyXuBaemble B MOA3EMHbIX BOAaX rMApocybuabl 1
Apyrve BOCCTaHOB/IEHHbIE ()OPMbI Cepbl (PACTBOPEHHbBIV CepoBOAOPOL,
TUocynbathbl, CyNbUTLI, KOMNOUAHAA cepa v ap.).

OpraHn3mMbl MOTYT M3MEHATb XUMUYECKUIA TUM MOA3eMHbIX BOf,. ELLé
B.A. CynuH (1948) ykasblBasn, 4TO Mof BO3fdeincTBmem Gaktepuid Vibrio
desuljuricans 1 V. aestuarii Bofbl Cy/nb(aTHO-HAaTPMEBOro TWUMNa MOryT
nepeBoAUTLCA B TMAPOKAaPOOHATHO-HATPMEBBIA.

Nazs04+ 2Cqr + 2HMO -* 2NaHCO03+ HZXS t

A.E. XoabkoB 1 I".HO. BanykoHuc (1968) nokaszanu, 4To cynb(aTHO-
HaTpMeBbI TUN BOA npoueccaMmu cynbgaTpeayKuuu nepeBoanTCs B
COZ0BbIA. 3aTO NMPSAMO MPOTUBOMO/IOXKHOE pa3BUTUE MOyYaeT CynbgaT-
HO-MarH1eBbI (X0PMarHueBbIin) TMAPOXUMUYECKUIA TUN. STU BOAbI
MeTaMop(m3yroTCa (M3MEHAKTCA) He B 06paTHOM, a B MPSAMOM Hanpas-
NEeHuKn, T.e. (UrypatvBHble TOUYKU WX COCTABOB BbIBOAATCA Ha NIMHUIO
NaCl —MgCl2coneBoit (hr3NKO-XMMUYECKOI AnarpaMmMbl, a NPoLecchbl
MOHHOro 0bMeHa B fJa/ibHelLIeM NepeBOAAT UX B BOAb! XN0p-KanbLne-
BOro (XnopuaHoro) Tuna.

C npoueccamy cynb(haTpeayKLUMn CBA3aHO TakXkKe CepeBOLopOoAHOe
3apaXeHne MOPCKUX BOL.

Hanuune cepeBogopofa B UepHoM Mope BriepBble Ob110 06HapyXe-
Ho xumMmukamun H.N. AHpgpycoebiv n AA. JlebeamHuesbiM B 1890 roay.
OHM BbICKa3anu NpeanonoxeHue, 4YTo UCTOYHUKOM 0b6paszoBaHus HZS
ABNAKOTCA MPOLECChl MUHEPA/IN3aLUN COAePXaLlmnX Cepy OpraHUYecKmnx
COEAMHEHMN N MPOLLECCOB BOCCTAHOB/IEHUA CY/Nb(ATOB B CEPOBOLOPOL
Nnpy PasfnoXXeHWn OpraHNYeckoro BeLLEeCTBa.

B 1926 r. xumuku MN.T. JannnbyeHko n H.W. YUnrmpud seluucannu,
yTo CBbile 99% o06Lero KonM4yecTsa cepesogoposa B UepHoMm mope
obpasyeTcs 3a cyeT pefyKuuu cynbdatoB Mo CXeMe:

CaSO. + 2C -> CaS + 2CO2
CaS + 2HrO + 2C02-> Ca(HC032+ HZ,

n ToNbKo 0Kono 0,5% cepeBogopoda 06pa3yeTcs 3a CUHET COAepKaLnX
Cepy OpraHM4ecknx BELLECTB.

O.A. AnekuvH nonaraet, 4YTo NpoLecc MAET MO HECKO/IbKO BUAOU3ME-
HEHHOW peakumu:

2502 + 4C + 3HAD > HS + HS- + C02+ 3HCO-3
JTa peakums 00bACHSET NPUCYTCTBUE B BOAE 3HAUNUTENbHbLIX KOMK-
yecTB MOHa HS~.
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PeanbHOCTb CYLLECTBOBAHMS YKa3aHHbIX NpoLeccoB 06pa3oBaHus
CepeBOZOpOAa NOATBEPXKAAETCA YMEHbLUEHNEM CY/b(aTOB B IyOUHHbIX
BOZax Mo CPaBHEHUIO C UX COAepXKaHWeM B BEPXHEN KNCMIOPOLHONM 30He,
a TaKke HalMumem B BOJe CepeBOLOPOAHON 30HbI MOPS MPOMEXYTOY-
HbIX U KOHEYHbIX MPOAYKTOB PeayKuun CynbgaTos.

A.K. F'onono6os (1979) Bnepsble Ana YepHOro Mops NOCTPOWA KapTbl
n3onosepxHocTel cogepkanus H,S n 02 Havnbonee rny6oko aTu M30Mo-
BEPXHOCTU pacronaratTcs B NPUOGPEXKHOI 30He NOTOKa LMKIOHUYECKO-
0 TEYeHWs M B HOrO-BOCTOUHOM 4YaCTV MOPsi, B paiOHe KPYroBOro aHTu-
LIMKNOHNYECKOr0 TeYeHUs. B LeHTpasibHOM YacTy MOPS OHWM Pacrosioxe-
Hbl Ha 3HAYUTE/IbHO MeHbLUel rnybuHe (MeHee 125-150 m), o6pasys Tpu
KynosnoobpasHbIX nofgbemMa. PasHOCTb MeXy HauBbICLUMMU U HAWUHW3-
LWMMU MOJIOXKEHMAMU M30MoBepxHOCTein cocTasnseT 100-110 m.

C 3KO/IOrMYECKON TOUKM 3pEHNS UHTEPECHO, YTO BrepBble YCTaHOB-
NEHO HanmMyne NPOMEXYTOYHOr0 C/os, COAepXKallero OfHOBPEMEHHO
HebOo/bLIMEe KOMMYecTBa pacTBOPEHHONO B €ro BOfe KMC/opoja U cepe-
BoZopofa. B paiioHax mops c riyboKuMM 3aeraHvem ykasaHHbIX U30rMo-
BEPXHOCTEN 3TOT €0 cocywectBoBaHms O, n HZS nmeeT TonwmHy 40-
50 M, B paiioHe e KynonoB — TOMbKO 7-10 M.

IMonoXeHne M30MOBEPXHOCTEN B LIeNIOM 0OYC/MOBEHO CUCTEMOM
rOPU30HTa/IbHOW W BEPTUKA/IbHOW AMHAMWKW BOLHOM MacCbl MOPS.

Korga mbl FOBOPUM O BIUSIHAW OPraHn3mMOB Ha Cpefy UX 06UTaHus,
3TO BAUSIHWE HENb3A MOHUMATb TONbKO KaK MacCMBHOE, HEU36eXHoe B
MPOLECCE >KN3HEAEATENIbHOCTU, HarNpyMep BblAe/IEHNe OTX0L0B MeTabo-
nu3ma B cpeay.

B cBA3M ¢ 3TUM npounTmupyem BbickasbiBaHne H. Mowuceesa (1990),
BecbMa yAayHo 1 y6eAnTelbHO PacKpbIBLLETO IOTMKY [aHHOro npoLec-
ca: «Korga Mbl FOBOPUM O TEHAEHLUN COXpaHeHWs romeocTasmuca, To Mbl
MMeemM B BUAY CTPeMJ/IEHUE XXMBOro opraHusma Wam CUCTEMbl OpraHu3-
MOB pacLUMpUTb FpaHuLibl BOSMOXXHOCTEN CBOEro CyLecTBOBaHUA. JTO
MOXET ObITb JOCTUTHYTO ABYMSA MyTAMWU. BO-nepBbiX, OpraHnu3M MOXeT
TaK U3MEHUTb CBOM COOCTBEHHbIE XapaKTepUCTUKM, YTO CTaHOBUTCH
CMOCOOHBIM CyLLEeCTBOBATb B 60/1€€ CMOXKHbIX YCNOBUAX, TO €CTb pacLUu-
PUTb 30HY roOMeocTasmnca 3a CHeT CBOMX BHYTPEHHUX BO3MOXKHOCTEN. Bo-
BTOPbIX, OH, YTOObl OTOABWMHYTb OMacHyH rpaHuLy, MOXeT U3MEHUTb
caMy BHELLUHIOK Cpefy, ee napameTpsbl.

JBO/IIOLMA XMBOW MPUPOALI UCMONL3YET, pa3ymeeTcs, 06e 3TV BO3-
MOXHOCTW. [Ipyrumu ClioBaMu, XMBble CYLLECTBa CTPEMSATCA He TO/bKO
caMu afanTuMpoBaThCs K OKpY)XatoLei cpefe, HO U U3MEHUTb 3Ty cpeny
TakK, YT0Obl ee XapaKTePUCTMKM B HaMOO/bLLONK CTEMEHM COOTBETCTBOBA-
NN X BO3MOXKHOCTM CYLLEeCTBOBaHUSA» (C. 84).

Moxanyi, Hanbonee APKMM NPUMEPOM TaKOro akKTUBHOIO BIUSHUA
OpraHn3mMoB Ha cpefy fBnseTca (hoopmupoBaHue noys. Noysa BHe opra-
HU3MOB He CYyLLeCTBYeT U MOrfa ObiTb CHOPMMUPOBAHA M MOXET pac-
CMaTpuBaTbCs KaK yNydlleHHas uMmu ocobas cpefa 0buTaHuS.
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Pasgen 3

OKOJIOMMYECKAS CPEAA: COCTAB,
CBOWICTBA, 3BOJIOLNSA, POSb
B PA3SBUTUN XKXN3H

3.1. TMIPNPOJA N CPEJA

Apyrum (nocne opraHu3moB) (PyHAaMeHTa/llbHbIM MOHATUEM 3KO-
NOTUK ABNSETCA NOHATUE 3KONMOrMYecKoi cpeabl. Mpu 3TOM Ans 3KON0rnu,
KakK KOMMMEKCHOW 1 OYypHO pa3BMBAOLLECA HayKW, XapaKTepHa 4pes-
BblyaiiHas TepMUHONOrMYecKas nyTtaHuua. MHoOrne TepMUHbI B AOCTa-
TOYHOIN Mepe HeyCTOSBLUMECS, MHOT03HauHbl, & UHOrga — npocto 6ec-
CMbIC/IEHHBI.

MMoaToMy He cnydaiiHO, 4TO NepBbili noapasden AaHHOro pasjena
NOMHOCTHLIO MOCBSALLEH BOMpoOcam TePMUHONOrMK. [py 3TOM aBTOpbI
CTPEMUNNCH M36eXaTb CUTYaL MK, ONnpefesieHHOM WYTOYHbIM BblCKa3bl-
BaHMeM A.JiiHWTelHa: «[ns 060CHOBaHWUA 3TOM YBEPEHHOCTU Y MEHS
HET NIOTMYECKNX apryMeHTOB, MOTY TO/IbKO MPUBECTW B CBUAETENIN CBOM
MW3NHeL, KOTOPbIA HUFAe He MO/b3yeTCs aBTOPUTETOM, KPOMe KaK Ha
moeii pyke» (IMepenncka JliHwTelHa 1 bopHa, 1972; bpoiinb, 1963).

B maHHOM pasfenie paccmaTprBaeTCs TOMIbKO HeXuBasd (KOCHas uiu
abroTnyeckas cpefa), OKpyXKarowias opraHusm (opraHusmbl) U Tem Uau
MHbIM 06pa3oM BO3AeENCTBYHOWAA Ha Hero (MAM CoO6LLECTBO).

OueHb 4acTo B IMTepP; ype MO 3KOIOTUN TEPMUH «Cpefa» OTOX[e-
CTBNSIETCS C MOHATUEM «Mprpofa» («OKPYXKatoLLlas npupoaa», «npupoa-
Haa cpega» u T.M.).

Mo3aToMy HeO6XOAMMO YeTKO OCO3HaBaTb, YTO MOHATUE «NPUPOLa»
MMeEeT HEeCKONbKO COBEPLUEHHO Pa3/INyHbIX 3HayeHuid. B Hambonee 06-
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LeM CMbic/ie NOA NPUPOLOM NoHUMaeTcs mup BeeneHHoi nnm Kocmoc
B JOCTYNHbIX A4Na UX M3y4deHus npegenax (Metaranaktuka). B 6osnee y3-
KOM CMbIC/e NOA NPUPOAOIA MOHUMAIOTCA Tena U SBMEHNA BHYTPU 3eM-
M 1 B npefenax ee BHelWHUX 06osouek (buoctepa, rugpocdepa n at-
mocepa). Ewe ogHO NOHATME MPUPOAbI CBA3AHO C OKPYXXEHWUEM Yeno-
Beka, B npefeniax KoToporo npoTeKaeT ero X03aiCTBeHHas 4eATeNbHOCTb.
Takum 06pa3oM, NOHATUE «NPUPOAa» He ABNSETCA CTPOrMM W MO 3TOM
NMPUYMHE He MOXET ObITb MPUOPUTETHLIM B 3KOMOTMU KakK Hayke.
MpeanoyTuTeNbHEE WUCMO/b30BaTh MOHATUE «cpeda». Mpu aTOM nof
Cpesovi MOHMMAETCA KOMMEKC MPUPOAHBIX TEN U ABMEHUIA, C KOTOPbI-
MW OpraHu3Mbl Haxo4ATca B MPAMbIX WM KOCBEHHbIX B3aMMOOTHOLLE-
HUAX (CbITHUK 1 gp., 1987). OfHAKO M 3TO ONpefeneHne HemnonHoe, Tak
KaK 4acTo B Ka4yecTBe cpefbl O4HWX OPraHM3MOB BbICTYNalOT Apyrue
OpraHusmbl. MHorga TepMmnHbl «Npupoda» M «cpefa» NPUMEHSOTCS CO-
BMECTHO B pa3/IM4YHbIX couyeTaHusx. Hambonee ynoTpebuTtenbHble Tep-
MWHbI, MPOM3BOAHbIE OT 3TUX TEPMUHOB, NpuBeLeHbl B Tabn. 3.1.

Tabnuua 3.1
HeKoTopble TEPMUHBI, XapaKTepu3yHoLLne cpefy
TepmuH Ero cywHoCTb 1 NPYMEHUMOCTb
1 2
Mpupoga "ankas"” Y4yacTKyM NpUpofLbl,He HapyL eHHble X03AACTBEHHOW
[leATeNIbHOCTLIO YenoBeka
Mpupoga "nepsas”, COOTBETCTBEHHO-ECTECTBEHHbIE 9KOCUCTEMBI,MPe0b-
""BTopas","TpeTba"” pa3oBaHHbIE YeN0BEKOM U UCKYCCTBEHHO CO34aHHbIe
BHeluHAs cpepa- COBOKYMHOCTb BELLECTBA 1 ABNEHNI BHE 00beKTa Un CybbekTa

WckyccTBeHHas cpefia  To XKe,uTo M Npupoga "TpeTbs”

OKpyxatoLas cpefa MoHsATe 6eccmbicneHHoe. CnefoBano 6bl N1caTh, HaNpumep,
""Cpesa, OKPY>KaroLLas YesioBeka, ropog” u T.n.

MpupogHaa cpega COBOKYMHOCTb ECTECTBEHHBIX U U3MEHEHHbIX Ye/I0BEKOM TeN U
ABMIEHUIT HEXMBOW 1 XXMBOI NPUPOAbI,BANAIOLLMXHA OpPraHn3Mbl

AbnoTuYeckas cpega  Tena v ABMEHUS HEXWUBOW NMPUPOAbI, BO3AENCTBYIOLLME Ha
opraHu3smbl (B G1OreoLeHO3e-3K0TOM)

BuoTnueckas cpega OpraHu3mbl 1 ABNEHWSA NPUPOSbI,CBA3aHHbIE C UXBAWSAHMEM Ha
[pyrvie opraHvsmbl 1 abnoTUueckyto cpedy (B 6uoreoeHose-
61oLEeHO3)

Cpega obuTaHums HenocpecTBEHHO OKPY>KaeT OpraHn3m

BogHas, HasemHas, MosicHeHWiA He TpebyeT

BO3ZYLLILLIS, MOYBEHHas
OpraHuambl, Kak cpesa  Cpefa CyLLeCTBOBaHWs NapasvToB
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OKOH4YaHue Tabnuubl 3.1

1 2

AHTpOnoreHHas To e, 4TO 1 "TPeTbA™ NPUPOAA N UCKYCCTBEHHAsA cpesa

cpega

MutatenbHas cpega  CMech BeLecTB N4 BblpalliBaHWsA OpraHu3MoB (Yallie BCero,
MUKPOOPraHu3mMoB) B 1abopaTOPHbIX M NPOU3BOACTBEHHbIX
YCNOBUAX

CoupanbHas cpega CBA3aHa C OTHOLLIEHUAMY MEXAY NoAbMU (M uX rpynnamun) u
C03/1aBaeMbIMV UMW MaTEPUANbHBIMU U KyNbTYPHBIMU
LieHHOCTAMM

3konornyeckas cpefa TO XKe, 4YTO W NOHATUE “cpefa”, HO BKNIOYAIOLLIAA TaKXKe >KUBble
OpraHn3Mbl, BAVAIOLLME Ha ApYTUe OpraHn3Mbl

C NOHATUAMWU «MPUPOLa» U «Cpeaa» CBA3aHbl YCNOBMSI CyLLeCTBOBA-
HWst opraHmamoB. 104 3TUM NOHATUEM NoApasymeBaeTcs Habop (Cymma)
YXU3HEHHO HeobXoAUMbIX (haKTOpPOB cpefbl, 63 KOTOPbIX XMBble Opra-
HW3Mbl HE MOTYT CYLLeCTBOBAaTb. Y C/I0BUA CYLLECTBOBAHUA MPOABNAIOTCA
yepe3 (haKTOpbl, B TOM YMC/Ie 3KOOrMYeckue (onpesesnieHne TepMuHa
«3KOMOTMYECKNiA thakTop» AaHo B nogpasaene 1.6).

B3anmMoCBsA3b OpraHn3mMoB CO Cpefioi MOXET ObITb BblpaXXeHa 4vepes
noHATue 6ruoTona (cMm.nogpasgen 1.3). Mog 6uotonom nogpasymesaeT-
CSl Y4acTOK cpefibl 06MTaHUS OpraHu3MoB C 60/iee UM MeHee O4HOPOA-
HbIMW YC/TIOBUSMM CYLLLECTBOBAHUA, CDOPMMPOBABLUMMUCA B pe3y/bTare
BO3JeicTBUA 6MOLEHO3a Ha 3KOTOM; MHLIMW CNOBaMU, 3TO Y4YacTOK, Ha
KOTOPOM pa3BUT BMOreoLeHo03 (Harnpumep, UAUCTOE AHO MPECHOBOLHO-
ro Bofoema, 6apxaHHble Meckn NycTbiHU U Ap.).

COBOKYMHOCTb 6M3KMX GMOTONOB COCTaBNseT 6uoxop. buoxopsl, B
CBOI 04Yepefpb, 06bLEANHANTCA B Oroumkibl. Hanbonee KpynHbiMu 61o-
LMKNamMn ABNAKOTCA Cylla, Mope, BHYTpPeHHMe BofoeMbl. COBOKYMHOCTb
OVIOLMKIIOB ABNSIETCA HE YEM MHbIM KaK peasibHO CYLLECTBYHOLWMUM Npo-
CTpaHCTBOM 6uocgepsbl.

3.2. OBOJIOYKWN 3EMNN, INTOCDEPA

Hanbonee KpynHbIMW 3MEMEHTaMM abMOTMYECKON Cpedbl SBASAKOTCA
060/104KM 3emm UAKN reocddepbl. Beero M3BECTHLI TPU BHYTpeHHUE {aapo,
MaHTUS 1 3eMHas Kopa) U Tpu BHellHue (6uocthepa, rmgpocepa, aTmoc-
thepa) 060M104KN. Hambonee akTUBHbI OTHOCUTE/IBHO OPraHWU3MOB BHe-
LLIHXe 060/104KN. 3 BHYTPEHHMX 060/104eK HaMbOo/IbLLIEe 3HAYEHNE UMEET
3eMHas Kopa unu nuTocdgepa (0T rpey. «MToe» —KameHb). BepxHIoto ee
4acTb elle HasblBatoT cvasb (Ha3BaHWe NPOM3O0LLIO0 OT NpeobnafjatoLmx
B Heil KaTMoHOB — Si+Al).
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[pyrvne BHYTpPeHHMe 060M04YKM CYLLECTBEHHOW PONM B abmoTM4yec-
KOV cpefie He urparoT (eCNmM He cunTaTb rNy60KOMOKYCHbLIX 3eMaeTpsce-
HWI, 3NULEHTPbI KOTOPbLIX pa3MeLLEeHbl B MaHTUW, U O4aroB MarmaTunsma,
PaCroNOXEHHbIX B €6 BHELUHEN 4acTn).

Hwnxe, a Takxke B nocnefyowmx nogpasgenax jaHa KkpaTkas xapakTe-
pucTuKa aTux 06osovek. buocdepa Kak rnobansHas 060/104uKa, B Npese-
Nnax KOTOPOW CYLLECTBYIOT XMBble OpraHu3Mbl, pacCMOTPeHa OTAe/IbHO
(cm. pasgen 4).

JlnTochepa (3emMHas Kopa) — BEPXHWIA TBePAbIA CNoW 3eman, Ko-
TOpbIV pacnonaraeTcs MeXay ee NMoBepXHOCTbIO U CEeACMUYECKON rpa-
HuLelt Moxoposuumnya (Moxo). MOoLHOCTb 3eMHO Kopbl B 06/1aCTN Ma-
TEPVKOB M OKeaHNYeCKOoro AHa HeoanHakoBsa. og maTepukamu ee MoLL-
HOCTb B cpefiHeM 35-40 KM, B rOpHbIX CK/aAyaTbix 061acTax sBo3pacras
[0 75-80 Km.

Mof okeaHaMu 3eMHas Kopa TOHbLUE U BapbupyeTt B npegenax 10-20
KM, BKNKOYas CNOIA BOAbl. 3eMHasi Kopa COCTOUT 13 TPeX CMOoeB: 6as3anbTo-
BOro, rPaHUTHOrO 1 0cafoYHoro. Moj oKeaHamu rPaHUTHbIW CoW B 06-
LWem c/lyyae OTCYTCTBYET, T.e. pPa3/iMyatoT 3eMHYH KOpy ABYX TWUMOB —
KOHTUHEH T a/bHYH0 (TPEXC/IOMHYH0) M OKeaHWUYeCKyto (ABYXCNONHYH). Cxe-
MaTU4ecKy CTPOEHMe 3eMHOW KOpbl MoKasaHo Ha puc. 3.1.

O I vvv 2 + + 3 -_— 4

Puc. 3.1. CTpoeHuWe 3eMHOA KOpbl:
1—BepxHsAA MaHTUSt; 2—6a3a/bTOBbI CNOIA; 3—FPaHWUTHBIIA CNOIA;
4—oCafo4HbIN CNOI; 5—TOrLLIa OKeaHNYeCKo BodbI
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OnpepeneHne XMMUYECKOro COCTaBa UTOCKEPLI 3aBUCUT OT TOrO,
KaKoe COOTHOLLEHME CM0eB Mbl NPUHMMaeM MNpu pacyeTtax. B yacTtHocTw,
A.lN. BuHorpagos (1962) cuntan, 4TO BEpOATHEE BCEro 3emHas Kopa
npeAcTaBnseT co60i CMeCb KUC/bIX U OCHOBHbIX MarmaTuyeckux nopos
B COOTHOLWeHuKM 2:1. A. TlongepsapT (1955) gonyckan, 4To 3eMHas Kopa
coctonT u3 40,8% rpaHoguoputa, 10,3 —auoputa u aHgesuTa, 48,9% —
6aszanbTa 1 TonekTa. OTClO4a pasHble aBTOPbl MOJyYalT HECKO/bKO OT-
NNYHbIe Apyr OT Apyra 3HayeHWs cocTaBa 3eMHOI Kopbl. CpefiHee cofep-
)KaHue Kakoro-nnbo afeMeHTa B 3eMHOW Kope (Mnv B APYrOil CUCTEME)
NOMY4YnIo0 Ha3BaHWe knapka. TOT TePMUH Bbln BBeAEH akagemmnkom A E.
depcmaHOM B YeCTb aMeprKaHcKoro ydeHoro ®. Knapka (Clarke, 1923),
KOTOpbIA NepBbIi 060CHOBAN YKCNa, XapaKTepu3ytollmMe pacnpocTpa-
HEHHOCTb 3/1EMEHTOB B 3€MHOI KOpe.

B 3emMHOI4 KOpe NpuCYTCTBYET NpakTU4YecKn Bcs Tabnunua MeHaeneesa,
OAHaKO BOCEMb 3/1EMEHTOB COCTaBMAOT NouT 99% BCeil Macchbl KOpbl
(Tabn. 3.2).

Tabnuuya 3.2
MpeobnagatoLLme B 3eMHOI KOPe XUMUYECKME 3IEMEHTI
(no B.Melicony, 1971)
AnemeHT Becosble % (knapku) ATOMHbIe % O6beMHble %
O 46,60 62,55 93,77
Si 27,72 21,22 0,86
Al 8,13 6,47 0,47
Fe 5,00 1,92 0,43
Mg 2,09 1,84 0,29
Ca 3,63 1,94 1,03
Na 2,83 2,64 1,32
K 2,59 1,42 1,83

Takum 06pa3om, 3eMHas Kopa Nno XMMUYecKOMy COCTaBy MNpefcTaBs-
NeHa YNakoBKOW aHWOHOB KMCNOPOAa, CBA3aHHbIX 4Yepe3 KPemHUin u
antoMuHuii ¢ metannammn (Fe, Mg, Ca, Na n K). MNoatomy nutoctepa
MOXET BbITb Ha3BaHa okcucthepoli. BrionHe NOrMUYHO NPeAnoioXUTb, YTo
B XOfle re0XMMMYECKOIA 3BOMOLMM OHa, HapaBHE C Maccamu BOfbl, ABNS-
Nnacb OCHOBHbIM MOCTaBLMKOM KUCNOpOoLa B aTMocepy.

B cBA3K C 3TUM Hebe3MHTepecHO OTMETUTb, YTO Ha A0/ K1cnoposa
B Macce >KMBOro BellecTBa nNpmxoauTcs okono 70% (BecoBblx). NosTomy
HepeaKo XMBOE BELLECTBO Ha3bIBAOT «KMUCIOPOAHbIM BELLIECTBOM». Kuc-
nopofa, CBA3aHHOIo C BOAOPOLOM M 06pasytoLLero Bo4y, B opraHusmax
cofepxutca ot 50 fo 90% OT ux macchbl.
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Ecnun yyecTb TO 06CTOATENLCTBO, YTO KUC/IOPOA NpeobnajaeT Takxe B
rmgpocdepe, a B aTMocepe Mo KOMUYeCTBEHHOMY COAEpPXKaHUI0 OH Ha-
XOAMTCA Ha BTOPOM MecTe (Moc/ne OTHOCUTE/IbBHO XUMWYECKN UHEPTHO-
ro rasa asora), TO CTaHOBUTCH OYEBUAHbLIM, YTO C FTEOXUMUYECKMX MO3M-
LWIA KNCNOPOA ABNAETCS CBA3YIOLWMM 3BEHOM YeTbipex 060/104eK 3emnn
(nuToCepsl, rnapocdepsl, buocthepbl U atMocdepsl). MprmeyaTesbHO,
4TO 3HauYUTE/IbHblEe KO/MYECTBa KMCopoda 06HapyXeHbl TakKXe B Me-
TEOPUTHOM BelllecTBe. Tak, akageMunk A.E.depcmaH NpuMBOAUT Cnegyto-
WMe [aHHble MO COAEPXaHWI0 XMMUYECKUX 3/IEMEHTOB B METEopuUTax:
Fe—37,04%, 0-28,56%, Mg-11,03%, Si-14,47%.

VHTepecyromxcs 3aKOHOMEPHOCTAMW PacnpoCTPaHeHUs XMMUYec-
KWUX 3/IEMEHTOB B nTOoCdepe M hopmMamm UX HaXOXAEHUs OTCblIaeM B
npekpacHoli ceogke I.B.BoliTkeBnya 1 B.B.3akpyTkmHa (1976).

CyulecTByeT npsmMas 3aBUCUMOCTb MEXIY K/apkamu 3/1eMEHTOB U
KO/IMYECTBOM MWHEP&a/IbHBLIX BUA0B. 3Ta 3aBUCMMOCTb MpPeACTaB/IEHa B
Tabn. 3.3 (gaHHble M.M.MuAMNEHKO 13 NPUBELEHHOW BbILLEe CBOLKM).

Tabnmua 3.3

3aBUCUMOCTb YMC/Ia MUHEPA/IOB OT aTOMHbIX K/1apKOB 3/1eMEHTOB

one- ATOMHbIN Uucno one- ATOMHbII Yucno
MeHT Knapk MWHEpaioB MEHT Knapk MWHEPaIoB
(0] 53,39 1538 Fe 131 346
H 17,25 1024 K 1,05 115
Si 16,11 500 C 0,50 127
Al 4.8 344 Ti 0,22 75
Na 1,82 256 Cl 0,10 111
Mg 1,72 220 F 0,07 97
Ca 1,41 441

[Ons MeHee pacnpoCTpaHeHHbIX 3/1EMEHTOB YKa3aHHas 3aKoHOoMep-
HOCTb HapyLUaeTcs.

HecoBnageHue faHHbIX NO Knapkam 31eMeHTOB B Tabn. 3.2 1 3.3, Kak
Mbl Y>Ke OTMeYasn Bbllle, 00BACHAETCA Pa3NUUHbIM 06bEMOM UCXOAHOIO
MaTepuana U COOTHOLUEHWS ero KOMMOHEHTOB B paboTax pas/M4yHbIX
aBTOpPOB, T.e. KaKOro-Mb0o eAnHOro 3TajioHa MokKa He CYLLEeCTBYeT.

DKOJIOrMYeCcKNn BaXKHbIM BOMPOCOM SIBNSIETCA MCTOPUYECKOE CO-
OTHOWeEHNe 6a3anbTOBOM, FPaHUTHON M 0Cafo4HoW 060/104eK (Cno-
eB) 3eMHOW KOpbl. B npuHuUMne HeCOMHeHHa BTOPUYHOCTbL 0Cafou-
HbIX CNOEB.

UTo Kacaetcs COOTHOLLEHMSA 6a3abTOBOIO U rPaHUTHOrO C/0EB, TO
3[1eCb CYLLECTBYIOT MONSAPHbIE MHEHWUS: O4HW UCCNefoBaTeNn A0MYyCKaloT
rPaHNTU3aLMIO KOPbl OKeaHWYecKoro Tuna, Apyriue — 6a3aibTU3auuio
KOpPbl KOHTUHEHTa/ILHOrO TUMa.
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Mpwn 3TOM crefyeT y4yecTb, YTO KOrAa Mbl FOBOPUM O FPaHUTHOW
060s104Ke (MK CNOE), TO HA CaMOM Jefie pedb MAET O Lie/IoM KOMIJeKce
MarMaTMyeckmx M MeTamopryecKMX ropHbIX NOPOA: rpaHMTax, rpaHo-
auopuTax, rHeicax, AMopuUTax, KpUCTa/lIMYecKnx cnaHuax u ap. OgHako
BCE 3TW MOPOAbl MO CBOMM CBOWCTBaM 6/M3KM K rpaHWTam, No3Tomy
rPaHUTbl BbICTYNAKT KakK Obl MOAE/IbHbIM 3KBMBaNEHTOM BCEX 3TUX MO-
pod. CpefHast NNOTHOCTb NOPO/ rPaHNUTHOrO CNos cocTaBnseT 2,7 T/mM3
paHMTHas 060/M104Ka OT BbILUENEXaLLero 0CaflovyHOro CNos oTAeneHa
Pe3Koli CeMCMUYECKOW rpaHmueli (CKa4YoK CKOPOCTeR ynpyrux BOMOH
okono 0,7 km/c).

To e camoe MOXHO cKa3aTb O 6a3a1bTOBOM 060/104Ke. ITO TOXE
LIeNbll KOMMIEKC MarmMaTuyeckux nopog, Ho No CBOMM CBOWCTBaM 6/1M3-
KMX K 6asanbTam. CpefHsas NAOTHOCTb 3TUX nopog 2,9 T/M3 a CKopoCTb
pacnpocTpaHeHMs CeMCMUYECKUX BOJIH B HMX noBblwaeTca ot 5,0-6,5
KM/c (rpaHuTHbIA cnoii) po 6,0-7,6 Km/c.

CpaBHUTeNbHbIE JaHHble N0 cocTaBy 6a3asibTOB M rPaHUTOB MpuBe-
[leHbl B Tabn. 3.4.

Ta6bnuuya 3.4
CocTaB 6a3a/1bTOB M rPaHMTOB 3eMHOIA KOpbI, aT. %
(no A.Muwiwm, 1969)
onemeHT basasnbThbl [paHnTbI Pa3HoCTb

H 3,78 1,82 +1,98
] 59,23 62,14 -2,91
Na 2,11 2,29 -0,18
I\AP 3,23 0,45 +2,78
6,50 5,81 +0,69

Si 17,23 23,90 -6,67
P 0,14 0,05 +0,09
K 0,68 1,78 -1,10
Ca 3,37 0,72 +2,65
Ti 0,36 0,10 +0,26
Mn 0,09 0,03 +0,06
Fe2+ 1,87 0,50 +1,37
Fe3+ 1,42 0,41 +1,01

3HaK «+» B 3TOl TabnumLe o3Ha4aeT, 4YTo Npu nepexoge 6a3anbToOB B
rPaHUTbl B LEMM CMOXHbIX FEOXMMUYECKUX MpeBpaLleHuii Takue ane-
MeHTbl, Kak H, Mg, Al, P, Ca, Ti, Mn u Fe, yxoaaT n1n60 B 0CafJo4HbIE 1
meTaMmopdmyeckne nopoasl, MM60 B rnapoctepy. DNeMeHTbI CO 3HAKOM
Pa3HOCTU «—», HA0OOPOT, HakannBatoTCA B rpaHuTax (O, Na, Si, K), xotd
pasyMeeTcs, He UCKMKUEH X YaCTUYHbIA YXO0f 3a Npeaenbl UmMKna. Y ane-
nseT aucbanaHc Boaopoaa M Knucnopoaa. Ha Hall B3rnsg, 310 CBUAETE b-
CTBYET O TOM, UYTO, XOTS BOZOPOA MOXET TePATbCA B OCHOBHOM B Bufe
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mosniekyn HZ), nmoTepu KMCMopoLa KOMMEHCUPYHOTCA MyTEM ero Hakor-
NEeHUs B rpaHMTax 3a CcyeT APYrMX reOXMMUYECKMX MpoLLecCoB.

B uenom 6anaHC XMMUYECKUX 3/1eMEHTOB, NMpPUBEAEHHbIX B Tabnumue
3.4, noHATeH. Ona 60NbWMHCTBA U3 HUX OH He TpebyeT Kakux-nnoéo
CNOXHbIX 00bACHEHWA. Tak, aedmumnT doctopa B rpaHUTax 06yCnoBneH
ero yxogom npu reoxmMmyecknx npeobpasoBaHUAX 6a3asbTOB B Oca-
[04HY0 060/104KY (06pa3oBaHue hocthopuToB, CM. nogpasgen 2.8). 3Ha-
YMTeNbHOEe KO/IMYECTBO MarHus MnepeLusio B MOPCKYH BoZy, a U3 Hee —
B CO/ISHbIE MECTOPOX/EHWS CY/b(aTHOro U X/0pUAHOro TMNoB (Kuse-
pWT, NAHTOeALINT, GULLIOGNT, ANCOMUT, KaPHaNAWT K Ap.). 3a CHeT yxoaa
mMapraHua v xenesa 06pa3oBaiMCb MOLLHbIE TOJILLM MApPraHUEBbIX U Xe-
Ne3HbIX PyZ 0Caf0YHOro MpoucxoxaeHus. Kanbuwmii cBssbiBasica ¢ C02
(4aCTMYHO M MarHuii) ¢ obpasoBaHMEM MIACTOB WM3BECTHSKOB W [0/0-
MUTOB.

Ecnv cymmumpoBaTb pasHOCTM 3/1EMEHTOB CO 3HAaKOM «-», TO MONY-
4YMM CyMMapHyto pasHocTb 10,86. Cymma pa3HOCTel 3/1eMEHTOB CO 3Ha-
KOM «+» faeT undpy 12,87, 4To Ha 2 efMHULbI MPEeBbILIAET MpeabIay-
LY. ITO TaKXkKe ABMIAETCS BaXHbIM NOATBEPXKAEHNEM 06pa30BaHus rpa-
HUTHOFO CNOSA 3a CYET KOPEHHOI nepepaboTKM 6a3anbTOBOrO C/OA.
«36bITOYHbIE» [BE €AVMHULbI, O4YEBUAHO, YLIIN Ha (hOPMUPOBaHME Ya-
CTW 0CafloMHbIX NMOPOL M XMMUYECKOro cocTasa rMapoceepbi.

MapannensHo OCYLEeCTBMM COMOCTaBUTE/bHbIA aHan3 MUHepasb-
HOro coctaBa 6a3a/sibTOBOM W rpaHUTHONM 060/104eK.

MwuHepanbHbIli COCTaB rPaHWTOB MPUMEPHO CleayroLLmMiin (B CKOOKax
[laHO cofepXXaHue MUHepanoB B rpaHoguoputax): keapy, — 40 un 6onee
% (20-30%); kanvesble nonesble wnatbl — 40 40% (10-20%); nnarnok-
nasbl — a0 20% (30-40%), cnogpl 5-10% (Takke 5-10%); gpyrvie MuHe-
pa/ibl BCTpeyatoTcs peAko. Mnarnoknasbl npefcTaBneHbl KUCIbIMUA pas-
HOCTAMU (HaTpWEBO-Ka/bLMEBLIMU a/IlOMOCUANKATaMU C Pe3KUM mnpe-
obnafiaHnem HaTpus Haf Kasibuuem).

B cocTaB 6a3anbToB BXOAUT A0 50% nnarnoknasos (MeHee KMCbIX No
cofepxaHuto SiOZH ¢ 6osiee BbICOKAM cofepXKaHuem Kanbums) n 50 un
6onee % NUPOKCEHOB (CU/IMKATOB MarHWa 1 enesa). basasibTbl B yC/0-
BUAX MOBEPXHOCTU 3eM/I HEYCTONYMBbLI, NMO3TOMY COZepXart pag BTO-
PUYHbIX MUHEPANIOB (3NUAOT, KanbLMT, XI0pUT 1 Ip.).

Hanbonee ycTonumMBbIM M3 BCEX BbILUE MEPEYUC/IEHHBIX MUHEPasoB
ABnsdetca keapy, (Si02. B rpaHuTax Ha ero [0/ NPUXOAUTCH MOYTU
NOJI0BMHA BCEro MUHEPa/IbHOrO CoCTaBa (a MHorga v 6osee MosIoBUHbI);
B 6asa/ibTax OH OTCYTCTBYeT. bonee yCTOWUMBbLI U NAarnoknasbl rpaHu-
TOB. 3T (haKTbl CBUAETENLCTBYIOT O TOM, YTO TEPMOANHAMUYECKM Boree
BEPOATHO 06pas3oBaHMe TPaHWTOB 3a CUEeT nepepaboTkM 6a3anbTOBOro
BeLLecTBa, a He HaobopoT.

Ncxops U3 BbILLEN3NIOXKEHHOTO, MPUXOAMM K OLHO3HaYHOMY BbIBO-
[y, YTO rPaHUTHBIN CMI0W 3eMHOI KOPbI ABMISETCA BTOPUYHLIM MO OTHO-
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LWeHN0 K 6a3a/ibTOBOMY CNOK. ECnv BCMOMHWM paHee NpuBefeHHble
NpeLCTaBNeHNA O TPEXCNIOMHOM CTPOEHMMN KOPbl KOHTUHEHTAIbHOMO TMMna
N ABYXCNOMHOM OKEaHW4Yeckoro Tuna, T.e. 06 OTCYTCTBUM FPaHWUTHOrO
Cnos noj okeaHamu (3a UCKNHOYEHVWEM OKpauH MaTepuKoB M OCTPO-
BHbIX yr), TO 13 BbIBOAA O BTOPUYHOCTW FPaHUTHOrO C0A CRefyeT, 4yTo
nepBOHayYasibHO 3eMHas Kopa Oblna npeAcTaBneHa WCKAKUUTENbHO Oa-
3a/1bTOBbIM C/I0eM, C/lefloBaTe/IbHO, B Ja/IeKOM re0/10rMyecKOM MpoLLiom
He MOI/IN CyLLEeCTBOBATb M MaTepuKku. KpynHble yyacTku cywm (matepu-
KW) YCTOMYMBO CYLLECTBOBaTb Hayanu TOMbKO C MosBfeHMem 6onee
WM MEHee MOLLHOTO rPaHNTHOrO CNOSA, KOTOPbIW, BEPOSITHO, Hadan gop-
MMUPOBaTbCA NOA LPEBHUMU OCTPOBHbLIMW AyraMu (reOCUHKINHANAMM).
EcTecTBEeHHO, ¥ B Te fJasieKne BpPeMeHa Ae/iCTBOBa/IM BY/iKaHbl (MU UX
rpynnbl). OfHaKo BYJ/IKAHUYECKME MOCTPOAKM MOrV MepuopnYecKu
YHUUTOXATbLCA Npoueccamn [eKygaumu, a Takke 3a CYeT OnyCKaHus
MOPCKOIO0 IHa NOrpy>atbCs Moz ypoBeHb OKeaHa. Kpome Toro, oHM BecbMa
He6NaronpusATHbI 415 CYLLeCTBOBaHWUA U PasBUTUS XXWU3HWU (NaBOBble
NMOTOKW, BbIGPOCHI NEMIOBbIX TyY, AA0BUTbLIX ra3oB U T.M.).

KOCBEHHbIM NOATBEPXKAEHMEM NEPBOHAYa/IbHOTO (POPMUPOBaHUA pa-
HWTHOIO CM0A NOJ, APEBHUMM OCTPOBHBLIMU AyramMmn SIBSETCA TOT YCTaHOB-
NEHHbIN (PaKT, YTO MMEHHO NOA HMMU MOLLHOCTb 3eMHOI KOpbl 3aHUMaeT
MPOMEXYTOYHOE NOMOXKeHWE (MeXAY KOHTUHEHTaIbHOW M OKeaHUYeCKoi),
a TPaHWTHbIA CNO NOCTENEeHHO NepPexoanT B 6a3asbTOBbINA.

B HacTosiee Bpems 60s1ee UM MeHee TOYHO YCTaHOBJ/IEHO, YTO NpK
Bo3pacTe 3emnu okono 4,5-5,0 mapg ner (no gpyrum oueHkam 6,5-7,0
MAPA NET) XKM3Hb Ha Heli 3apogmnacb He paHee 3,5-3,7 MAPA NeT Hasag.
[lo nocnegHero BpeMeHn He 6b110 BPa3yMUTENbHOrO OTBETA Ha BOMPOC:
noyemMy no KpaviHein mMepe B TedeHue 1,5-2 MApA et Ha 3emie XU3HW He
6blf10, @ MOTOM BAPYr NOSBUANUCL GakTepumn u BoLopocM? YTo e npo-
N300 «BAPYr»?

3 BbILIEN3NOXEHHOIO BbITEKAET, YTO B Te Aa/ieKne BpemMeHa XU3Hb
M He MOrna BO3HMKHYTb. OfHa 13 NPUYMH 3TOF0 — Ha/IM4me CnJIOLLHOW
BOAHON 060/104KN (CTb M MPOTMBOMOMOXHbLIE TOUYKN 3PEHUSA, O YeM
Oy[eT cKasaHO HUXKE) U TYCTOW NepBUYHOI YrneKucnon atmocdepsbl. 3a
HECKO/IbKO MUINMapA0B NeT 6bliv CHOPMUPOBaHbl KPYMHbIE «/IMH3bI»
rPaHUTHOrO €104, YTO 06ecneynsnio ycToMuMBOe CyLLECTBOBaHWe npama-
TepukoB. pu rpaHUTU3aLMKN 6a3a1bTOB BbICBOOOXAABLUMIACSA KafbLNiA
CBSA3bIBaN 3Ha4UTeNbHOEe Konn4yectso CO02aTtMocdepsl. Mossuance Men-
KOBOAbS, GnaronpusTHble A5 3apOXAEHUS MPOCTeALINX OpPraH1U3mOoB.
KoHBeiiep n3HK 3apaboTtan.

Takum 06pa3omM, B COOTBETCTBUM C HALLUVMMW BO33PEHUAMU UMEHHO
Hanpas/ieHHOe pa3BUTME IMTOCHEPbI Kak cybcTpata buochepbl sBnseTcs
onpesenatoLLe NPUYMHON HanpaB/EHHOCTU 3BOOLUN XXNU3HN Ha 3emre.

B HacTosiLee Bpems B reO0TEKTOHWMKe rOCMOACTBYIOLLEE MOJSIOXKEHME
3aHMMAET KOHLEMNUNUS TaK Ha3blBaeMOW «HOBOW rN106afbHON TEKTOHUKM»
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NN «TEKTOHUKM MnT». OCHOBHbIE MOJIOXKEHNSA 3TON KOHLUEMLMM CBO-
LATCA K CnegyroLlemy.

ABTOpbl KoHUenuun (b.N3ake, k.Onuneep, J1.Caiike, K.Jle MuwioH,
B. MopraH, I".Xecc, P.A1Ty 1 op.) CYATAKOT, YTO SIMTOCHEPa COCTOUT U3 KPYT-
HbIX XXECTKUX Y MOHOMIMTHBIX NJINT, KOTOPble Kak Obl NnaBatoT Ha BA3KOW U
NMacTUYHOM 060/104Ke — acTeHoctepe, KOTOpas MPUypOYeHa K BEpPXHEN
MaHTUK 3eMn. JITOCEPHbIE NIUThI UCMbITHIBAIOT CMELLEHWS TPeX TUMOB.
MepBbIA TN —pasaBUr AN CPEAVHT MPOUCXOAUT B PUCTOBBIX 30HaX Cpe-
[AVNHHO-0KeaHNYeCcKMX Xpe6ToB (0 HUX NogpobHee CM. B CefytoLLem noapas-
aene). BTopoii Tun — oxarve’, OHO NPUYPOYEHO K TaK HasblBaeMbIM 30HaM
3aBapuLKoro-beHbotha — r1y60KOBOAHBLIM XKelobaM OKpauHHbIX YacTeit
OKeaHa B0/1b INTyOUHHBIX Pa3/IOMOB, K KOTOPbIM TATOTEHOT MMMOLEHTPbI F1y-
GOKO(hOKYCHbIX 3eMJIETPACEHWI; B 3TUX 30HAaX MPOUCXOAWT MOABUraHue
NAUTLI NOL NANTY W NOMNOLWEHNE HUXKHEN MANTbI BELLECTBOM MaHTUK (cy6-
JyKupst). TPeTuin BUE, — caswr, KOTOPbIA NPOVCXOANT BAO/b TPAHCHOPMHbIX
pas3fioMoB M/UT. B COOTBETCTBUM C TPEMSA TUMAMM CMELLEHUIA INTOCHEPHBIX
NAUT BbIAENAKOT TPU TUMA UX FPaHUL,: vBepreHTHble (paspacTaHus), fecT-
PYKTUBHble (MOT/IOWAOLLME) U TPaHCHOPMHbIE (CKOMb3ALLME).

B 30Hax cnpeguHra poxaaeTca HoBas OKeaHuyeckas kopa. Mpwu cton-
KHOBEHUWN MATEPUKOBBLIX U OKEAHUYeCKUX NUTOCHEPHbIX MAUT NPOUC-
XOAMT CKNafikoobpazoBaHue M pacTyT ropbl.

PaccmoTpeHHas (BecbMa pedepaTUBHO) KOHUEMUUA «TEKTOHUKK
NAUT» [OCTATOYHO XOPOLIO O6BACHSAET psf HabnogaeMbiX (akToB, B TO
Xe BPeMs OCTaB/AA HepeLleHHbIMW Takue npobsieMbl, Kak Nponcxoxaie-
HMe OKeaHMYeCKUX BMajuH, BO3pacT OKeaHOB M MaTepuKoB, 3aKOHOMEp-
HOCTU UX PasBUTUA, MMEIOLLNE HEMOCPeACTBEHHOE OTHOLUEHME K 3BO-
JIIOUMKN XU3HW Ha 3emsie.

Bhbilwe Mbl y)ke BbICKa3a/IM CBOK TOUYKY 3peHWS O MepBMUYHOCTU OKe-
aHOB MO OTHOLIEHWI0O K MaTepukam. Huke BKpaTtue OCTaHOBMMCH Ha
3TON W ApYrux TOYKaxX 3peHus Mo AaHHOMY BOMpOCY.

Bce coBpemeHHble npefcTaBieHns 0 (hOPMUPOBAHUU KPYMHbIX TeK-
TOHWYECKUX CTPYKTYp 3emnnM (OKeaHW4YecKux BnaguvH U MaTepuKOB)
MOryT ObITb CBefleHbl B TPU TPYNMbl rUnoTes: nepBMYHOCTU 06pa3oBa-
HUSA OKeaHOB, O4HOBPEMEHHOCTN 06pa3oBaHNA OKEAHOB W MaTepUKOB U
BTOPUYHOCTU OKeaHOB.

'MnoTesa NepBUYHOCTU OKEaHOB HamWn 060CHOBaHa Bbllle. Banskue
B3rNIi4bl BbiCKa3blBain MHorue uccnegosareny (KponoTkuH, 1961; Ba-
CUNbKOBCKMiIA, 1964 w1 ap.), noaaep>XmBaBLLME TUNOTE3bl HEOOPATMMO-
HarnpaB/IeHHOro PasBUTUA 3eMHOM KOpbl; MO0 UX MHEHW0, AnhdepeH-
unaums BellecTBa MaHTUM 3eManM NpuBena K BbleneHW0 cHavana (B
[lOre0n0rMyecKyro-okeaHMUecKyo CTaguio pasBuTuA) TONbKO 6Gasasib-
TOBOro MaTepuana Kopbl (HykneapHas CTagus passuTtua 3emnu). 3atem
HaCTynua reoCUHKINHAMLHO-NNATHOPMEHHasA CTaAus, NPOLOJIKaoLasaca
N B Hawe BpeMsi. OHa XapaKTepu3yeTcs pOCTOM CMaJIMUYECKON Kopbl ©
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COKpaLleHMeM NpPOCTPaHCTBa OKeaHWYeCKMX BMafuH, B KOTOPbIX MpPo-
[o/mKaeTca HapawmaHue 6asanbToBol Kopbl. Mo MM.H.KponoTkuhy,
npouecc angdepeHumaLMm BellecTsa 3eminM NPOUCXOAUT HeobpaTuMo,
MPUYEM OKeaHWYecKune CTPYKTYpPbl MOCTEMEHHO 3aMEHSTCA KOHTUHEH-
Ta/bHbIMK. O pa3BUTUM CUaNsA B TEYEHWe TeoIorMyYeckoro BPeEMeHU CBU-
[eTeNbCTBYIOT U [pyrue (haKTbl: KOHTUHEHTa/IbHbIN penbed) B HacTosLee
BpeMS BbIpaXeH pe3ye, Yem MpeXxae; B paHHWEe reosiorMyeckue 3anoxwu
MMenuchb 6onee O6LIMPHbIE 3NMUKOHTUHEHTa/IbHbIE MOPA U T.MN.

N3 3TMX (pakTOB BbITEKAKOT BaXHble G1ONOr03K0OMIOrMYeCKne BbIBOAbI.
Bo-nepBbix, C NPUOAVXEHNEM K HALIUM LHAM cOo3faBamch Bee 6oree 6na-
ronpusATHbIE YCI0BUA A4/19 BUA000OPA30BaHNSA U CyLLECTBOBAHUA XM3HU Ha
cyle. Bo-BTopbIX, 6osiee 6naronpusTHbIE YCNOBWA 415 3BOOLMM MOPC-
KO hnopbl U hayHbl CyLLECTBOBa/IM B re0/I0rMYECKOM MPOLLIZIOM 3emn.

MHorue reodusvkm (Bullard, 1954; MarHuukuia, 1958; /lioctux, 1962 n
Ap.) OTpuLaoT 06paTHbIN Npouecc — 6asa/ibT3aLmMnM MaTePUKOBOM KOpbI.
Mo ux MHeHWto, 6onee ferkas MaTeprkoBas Kopa He MOXeT YTOHYTb B
cybecTpare, Tak Kak 370 MPOTUBOPEYUT OCHOBHOMY MPUHLMMY M30CTa3nm
(Tak, Hanpumep, aiicbepr He MOXET YTOHYTb B MOPCKOW Boge). Kpome Toro,
NErkoe BeLLECTBO KOPbI NPU ero pacTBOPEHUN WU NOTPYXEHUN B MaHTUIO
NPosBUMOCL Obl B OTPULIATENbHBIX WM MOHWXEHHbIX PaBUTaLMOHHbBIX
aHoMasinsX, Yero Ha caMoMm fienie He HabnogaeTcs.

B.  B.benoycos (1962) Takxe CUMTaET, YTO Ha PaHHEN CTafuu PasBUTHS

3emnn 60MbLIAA YaCTb ee NOBEPXHOCTM He Bblna pacusieHeHa Ha MaTepuKu
N OKeaHbl; BO3MOXHO, CyLLECTBOBA/I0 MHOXECTBO NPOrn6oB 1 MOAHATUIN,
60nee UM MeHee PaBHOMEPHO pacrpefeneHHbIX Ha NOBEPXHOCTU 3eMiu.
M3 runotesbl NepBUYHOCTY OKEaHOB MO OTHOLUEHWIO K MaTepukam
BbITEKAET CrefytoLas CXema 3BONKOLMKN XM3HN Ha 3emne (1abn.3.5).

Tabnuya 3.5
3BO/IOLMA XM3HN Ha 3eMNe B CBA3W CO CTAHOB/IEHNEM U
pasBUTMEM CTPYKTYP 3eMHOI KOpbI
CraHoB/eHMe 1 pasBuTue
CTaﬂ"é’;ﬁﬁaB”T”ﬂ OKeaHU4YeCKIX BMaAnH 1 9BOMOLNS XKN3HM
MaTepuKoB

1. foreonormye- 1. CyulecTBoBaHMe CMIOWHON OTCYTCTBUE XN3HU
cKas OKeaHNYeCKo 060104KM .
2. l'eonornyeckas 2. 3apoxxaeHve MaTepUKoB MosBneHve Bogopocien 1

3. Pa3BnTVe MaTeprKOBbIX aBTOTPOMHLIX baKTepuii

CTPYKTYp MosBneHne 1 pasBuTE OCHOBHbIX

TWMOB MOPCKVX OPraH13MoB

4. LLlnpokoe pacnpocTpaHeHue Pa3BuUTUE MPECHOBOAHBIX

HErNyOoKNX SMUKOHTUHEHTaNb- OPraH13MOB; BbIXOZ XM3HU Ha

HbIX 1 BHYTPUKOHTUHEHTa/bHBIX CyLLY

Mopel

5. ¥Yrny6reHue Mopeii 1 OKeaHoB gonsneHme I ly6GOKOBOAHOIA
ayHbl
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CornacHo fpyrovi Touke 3peHus (Schuchert, 1935; BepHagckuid, 1933
N Op.) KOHTUHEHTbl U OKeaHbl ABAAKOTCHA MEPBO3JAHHbIMU CTPYKTYp-
HbIMW 37IEMEHTaMW 3eMHOI KOpbl. 3TV B3rNagbl Kak 6yaTo noaTBepXaa-
OTCS NNIAHETONOMMYECKUMIN UCCNEeL0BaHNSAMU, B COOTBETCTBUN C Pe3y/ib-
TaTaMy KOTOPbIX Ha BHYTPEHHUX MnaHeTax CONHEYHON cucTeMbl U JlyHe
YCTaHOB/IEHbI CTPYKTYPbI TUMA «MOPE» N «MaTepuKoB», a TaKXXe OTCyT-
CTBMEM Ha KOHTUHEHTax F/y00KOBOAHbIX (abuccanbHbIX) OT/IOXEHWI
(Takue OTNOXeHUA He6O/bLION MOLLHOCTU M3BECTHbI TO/IbKO Ha HEKO-
TOpbIX OCTPOBAaX B 30HE a/IbMUIACKOM CKNagyaTtocTh, Hanpumep, Ha bap-
6agoce u fse).

TpeTbs TOUKA 3peHNA JOMYCKaeT BTOPUYHOCTb OKEAHNYECKOW Kopbl
N OKeaHWYecKunx BnagunH. Tak, B.B.benoycos cunTaet, 4to cHavana qop-
MMpOBasiachb CrJIOLWHAA MaTepuKoBas Kopa, a 3aTeM OHa npeobpas3osa-
Nnacb B OKeaHW4eckyto. OH Xe 1 Jpyrue aBTopbl OTMEYaAKOT, YTO B ME3030e
M KaiiHO30e NposiBU/IaCh TEHAEHLMA POCTa OKeaHOB 3a CYET MaTepuKOB
(pacnapn CeepHOro matepuka JlaBpasum n HXHOro — MoHaeaHbl). Of-
HaKO BbllLe HamW 6bINI0 NOKa3aHo, YTO 6a3anbTU3aLMs TPaHUTHBLIX MO-
po4 — MpPOLLECC MasIoBEPOSATHBIM U He MOATBEPXAAeTCs 6anaHCcoBbIMM
reOXrMMUYECKMM pacyeTamu.

Moxanyi, caMbiM CU/IbHbIM apryMeHTOM B MOJIb3Y «MOJIOLOCTU»
OKeaHOB fBNAIOTCA OTHOCUTENbHO HEe60/bLUMe MOLLHOCTM B HUX OCa-
[IOYHbIX OT/IOXEHWIA N NX haHEepPO30NCKMIA BO3pacT. Tak, U3yyeHue rny-
OOKOBOAHbIX 0CafjKOB METOAOM CEMCMUYECKOro OTPaXeHHOro npogu-
NNPOBaHNA NoKas3ano, 4To B CeBepoaMeprKaHCKOM, APreHTUHCKOM K
JApyrux 6acceiHax ATNaHTUKN X MOLLHOCTb BapbUPYeT OT 2 10 3 KM, B
TO BpeMsi Kak B TuxoM M WVHAWACKOM OKeaHax OHa MeHee 50-100 M.
Bo3spacT ATnaHTnyeckoro, MHaninckoro n CeeepHoro fSlejoBUTOr0 OKe-
aHOB NPWGIM3NTENLHO AaTUPYETCA Kak Mocnenaneo3oickoil. Monogov
BO3pacT TUXOro OKeaHa NOATBEPXAEH pe3ynbTaTaMu 6ypeHus ¢ amepu-
KaHCKOro cygHa «lnomap YenneHgxep», COrnacHO KOTOPbIM BO3pacT
0CaZl0YHbIX NOPOA, Nexxalmx Ha 6a3aibTOBOM C/10€, He ApeBHee Mo3jHe-
topckoro. O4HaKo nNpu aTOM HeO0H6XOAMMO YYeCTb, UTO, MO AaHHbIM OKe-
aHO/I0rMYeCKNX UCCNef0BaHMN, TONbKO Ha fHe TUXOro okeaHa AencTBy-
eT 0K0no 10 ThiCAY NOABOAHBIX BYNKAHOB; 3TO nouTy B 20 pa3 60sbLie
MO CPaBHEHMIO C KOJIMYECTBOM [ENCTBYIOLMX BY/IKAHOB Ha CyLue (BCero
540). EcTecTBEHHO, YTO MPOAYKTbI M3BEPXKEHWIA MOTIM MOMHOCTLIO ac-
CUMWUNINPOBATL MaslOMOLHbIE 60/ee ApeBHUE OCafo4Hble OT/IOXKEHUS
3TOro OKeaHa.

B TO e Bpems npaKTU4Yeckn 6eccriopHbIM ABMSETCA BbIBOL O TOM,
4TO B COOTBETCTBUW C TEOPWEN M30CTasuu, ry6rHbl MOPEn 1 OKeaHoB
3aBuceny 0T NNOLAAM W BbICOTbI MaTepukoB. C aTUX NO3ULMUIA LpeBHME
MOPCKME N OKeaHU4Yeckne BOLOeMbl Obliv 60/ee MeNKOBOLHbIMU, T.€.
6onee 61aronNPUATHLIMK 415 PACCEIEHNSA U 3BOOLUM B HUX MOPCKUX
OpraHvM3MoB. VIMeeTcs MHOXEeCTBO NOATBEPXKAEHWIA 3TOMY.

191



Tak, foKembpuiickme mkecnuanTbl (kenesncTble KBapumTbl Kpro-
ro Pora, Kypckoli MarHuUTHOW aHOManuu W Ap. panoHOB) CUMTAKOTCH
06pa30BaHMAMU MeSIKUX, OYeHb OMPEeCHEHHbIX 6accelHoB 6113 cylwmn ¢
PaBHUHHBLIM penibedpoM (OTCYTCTBYET MPUMECh TEPPUTEHHOI0 MaTepua-
na). Takoe NMpOUCXOXAEHWEe >KeNe3nCTbIX Mopof AOKEMOPUS MOLTBEPX-
[AaeTcA Ha/IMUYMEM B HUX KOCOC/IOUCTbLIX U NIMH30BUAHOCIOUCTbIX CepUi,
a TaKXe BOMIHOMPUOOMHBbIX 3HAKOB W faxe TpewmH ycbixaHus (Cep-
wor, 1965; Kynuw, 1965 n gp.).

N.B.PyxnH (1959) o0TmeuvaeT, 4TO B ME3030/MCKOe BPEMSI FeOCUHKAN-
Ha/lbHble 6accelHbl MeHee KOHTPACTHO OT/IMYAIUCh OT NAaT(hOPMEHHbIX
Mopeii (0 reoCUHKIMHANAX U niaTopmax nogpobHee cM. B nogpassene
3.3) wenbha, YeM B HACTOALLEe BPEMS; /INLLb HEKOTOPbIE rEOCUHKINHA-
nn (Tetuc, NHAOHe3NCKne Mops) xapakTepu3oBanucb rnybuHamu B
HECKO/bKO ThICAY METPOB. B BepXHeM Masie030e BCTPeYatoTCs OT/I0KeHUS,
obpasoBasLUMnecs Ha rny6uHe okono 1000 M (MOLHblE pUdOBbLIE Maccu-
Bbl, 3HAUYMTENIbHO BO3BbILLIAOLLMECH HaZ NPUIEraloLLMM yHacTKamu AHA);
B HVKHEM >Xe naneo3oe Takue 06pa3oBaHWs HEW3BECTHbI, 3aTO LUMPOKO
pacnpocTpaHeHbl Me/IKOBOAHbIE T/IMHUCTbIE OT/IOKEHUA C rpanTonuTa-
Mu. T1oxoxe 6bIn0 1 AHO APEBHUX NAATHOPMEHHbIX MOPE, 4To 06ycno-
BWIO MOCTOAHCTBO COCTaBa OT/IOXEHMI Ha 3HAYUTESNbHbIX M/IOLWAAsX.
Ha npeo6nafaHve B naneo3oe CPaBHUTENbHO HErnyooKuUX 3MUKOHTU-
HEHTa/IbHbIX W BHYTPUKOHTUHEHTA/IbHbIX 6acceiiHOB, BO3MOXHO, YKa-
3bIBaeT LUMPOKOE pacnpocTpaHeHve Mo niowasn n orpoMHble MOLLHO-
CTW ranoreHHbIX (CONEHOCHbIX) opmaumnii. B mMe30KaliHO30e yxxe He Ha-
6ntoganock Nogo6HOro pasBuTUA ranoreHesa, XOTA B OTAe/bHbIE NepUoabl
(Hanpumep, B Tpuace) KAMMaTt Obin >XXapKUM U 3acCyLL/IMBbIM.

Mo mMeTo4y aHanorMm paccyMTaHo, YTO CpefHss BbicoTa [TOHABaHbI
(Mo HasBaHMIO KHskecTBa oHf B WMHAMM) coctaBnana okosio 1000 m
HaJ, ypoBHeM OKeaHa. Ee pacnag Ha ABcTpanuio, AHTapKTuay, NHpocTaH,
AdprKy 1 HOXHY0 AMEPUKY MOT Pe3KO MOHWU3NUTb CPEAHIO TFy6UHY
OKeaHOB M HECOMHEeHHO Crnoco6CTBOBa/l (HOPMUPOBAHUIO OOLLMPHBIX
HEerny6oKNX aMUKOHTUHEHTa/IbHbIX N BHYTPUKOHTUHEHTaNbHbIX 6acceii-
HOB. py 3TOM pa3mepbl COGCTBEHHO CYLUWN JO/HKHbI OblIN PE3KO YMEHb-
LUNTLCA, TaK Kak 3a CYeT MOAHATUSA AHa OKeaHa NMPOWMCXOAWIN TpaHc-
rpeccun (HacTynyieHMe MOpS Ha Cylly) OFpPOMHbIX MacLuTabos.

OnyckaHue TpoMafHbIX Y4YacTKOB [Ha TVXOro okeaHa OTMEYEeHO B
HeoreH-4eTBEPTUYHOE BPEMS, YTO HAxXOAUT MOATBEPXEHWE B aKTVWBHO
pacTyLMX BBEPX MHOrOYMCNEHHbIX KOPasoBblX OCTPOBAx, a Takxe B
MN/IOCKOBEPLUMHHBIX BY/IKAHAX — raiioTax, 06HapyXunBaeMbIX Ha 60/b-
LWMX rNy6uHax (NNOCKOCTb BEPLUMH YKa3blBAeT Ha TO, YTO OHU CpPe3aHbl
OKeaHWYecKnUMm npuboem).

B CBA3K C BbILWEN3N0XEHHBIM ONpeseNieHHbI MHTepec NnpeAcTaBs-
eT NPOUCXOXAEeHNE TNyO6OKOBOAHOW (hayHbl.
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B n3BecTHOl cBoeil MoHorpauu J1.6.PyxvH NULIET: «MMetoLLmecs
reosornyeckme faHHble Kak 6yaTo CBUAETENbCTBYHOT O TOM, YTO r/y60-
KOBO/JHble 6acCceiHbl Kak LUMPOKO pacnpocTpaHeHHas ¢opma penbeda
MOPCKOr0 fiHa NOABASOTCA NINLLb B BEpXHEM Naneo3oe» (1962, ctp.507).
OH yKa3bIBaeT, YTO C 3TUM MPeLnOoNOXeHNEeM COriacyeTcs BO3pacT Co-
BPEMEHHOI rny60KoBOAHOW (ayHbl. Mpu atom J1.6.PyxuH ccbinaetcs
Ha pa6oTy J1.A.3eHkeBunYa (1949), KOTOpbI/i OCHOBbLIBAsCb Ha TOM, YTO B
COBPEMEHHOI TNy60KOBOAHOI (hayHe MPUCYTCTBYHOT 3HAEMUYUHbIE Ce-
MelncTBa M Knacchl, onpeaenuns AaBHOCTb MX BOSHUKHOBEHWSA B HECKO/b-
KO COTEeH MW/IIMOHOB feT, T.e. rNy6oKoBOoAHasA (hayHa Havana opmMumpo-
BaTbCA MPUMEPHO C Masien3os.

B 3aknoueHne gaHHOro nogpasgena oTMeTUM, YTo UMeHHO J1.6.Py-
XWH, Moxanyn, Hambonee TOYHO BbIPa3n/l CYLLECTBYIOLLYIO CBA3b MEXAY
pa3BUTMEM OKEaHOB WU MaTepWKOB Y 3BOJIHOLMEN XMBbIX OPraH13MOoB:
«EC/I B UCTOPUN MOPCKMX OPraHM3MOB OTHYET/IMBO BbIPAXKEHO 4acTuy-
HOe npucnocobneHne ApeBHEN MeNKOBOAHON (hayHbl K 06UTaHWIO B
OTHOCUTENIbHO T/Iy60KOBOAHBIX YCNOBUAX Gnarofaps pe3komy Ccokpa-
LWEeHNI0 NNoLaan MenkoBoAbs, TO Ha CyLle, Ha0bopoT, HabngaeTcs AB-
Has TeHAEHLMSA K OCBOEHMIO OpraHu3MamMu Bce 00/1ee BO3BbILUEHHbIX U
yZaneHHbIX OT MOpSA MpocTpaHCcTB» (1962, cTp.523).

3.3. 3KOJIOIM'MYECKAA POJIb MNMPOLIECCOB
TOPOOBPA3OBAHNA

OfHoI 13 Hepa3paboTaHHbIX 1, NOXanyW, Aaxe HEOCO3HAHHbIX MPo-
61eM 3KOMOrMKN ABNSAETCH YCTAHOBNEHME B3aMMOCBA3N MeXAy pasBUTU-
eM XXW3HWM Ha 3emsie 1 npoueccamn ropoobpasoBaHus.

B uenom 6b110 M3BECTHO [aBHO, YTO ropoobpasoBaHMe MPUBOAUT K
MOBBILLEHUIO «CPeHEro» YPOBHA MaTepUKOB, ClefoBaTe/IbHO, BNSAET Ha
KAMMat v gpyrue npupogHble (aktopbl. OAHaKO MPUMEHUTENIbHO K
3KOJIOTMN 3TO OBCTOATENIbCTBO KOHKPETUKM HEe WMeNo, XOTA Mpearno-
CbINIKN AN8 3TOro Oblnn.

Tak, M3BECTHO, YTO B YCMOBUAX OCTPOBHOM (M AaXKe MaTePUKOBOWA)
M30N5LUN BOZHUKAKOT M COXPaHAKTCA cneunduyeckne MopmMbl XNU3HN
1 faxke BeTBY ee aBositoumn (ABCTpanus, Mananarocckne octposa, KaHa-
pbl 1 T.N.). A 4TO TaKoe OCTPOBa WU/IM OCTPOBHbIE AYr1n? B OCHOBHOM 3TO
HapacTaloLLye CO lHa OKeaHa BY/IKaHbl UM Hava/bHaa CTagus 3apoxje-
HUA 6yaywmx Mmanaes (B reosiorMn Takue 3apofbllln rOPHbIX CUCTEM
MPUHATO Ha3blBaTb *Kopaunbepammy).

B aTOM nnaHe npumeyaTenbHa 3aKOHOMEPHOCTb, YCTaHOB/IEHHAA eLle
nccnegosaHuamu H./.BaBnunosa, KOTOPbI B OAHOW M3 CBOMX paboT
nucan: «NaBHbIM MUPOBLIM (POKYCOM, BOOpaBLLUMM B cebsi nopasuTesib-
HOe MHOroo6pasve (OpM Ky/bTYPHbIX MLIEHWL, OKasanacb MaleHbKast
ropHas A6uccuHus... BTopbiM MUPOBbLIM 04aroM (hopmoobpasoBaHus
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NWeHNL, ABNSETCA NPOCTPAHCTBEHHO BeCbMa OrpaHM4YeHHas 0611acTb,
NnpMMblKaloLWwas K HXXHOMY MOAHOXbIO BOCTOYHOro MMHAYKYLWbLA Y
3anagHolX 'Mmanaes».

CnepoBatefibHO, MOXHO MPeAnoNoXNUTb, YTO NIOKa/IbHbIE Y4aCTKK
M30N1LMN, KOTOPblE CO3AAI0T FOPHbIE CUCTEMbI, CNIOCOBCTBYHOT COXpaHe-
HUIO HanpaBfeHHbIX MyTauuid, POPMUPYHOLLMX FEHO(OHA, U NPENSTCTBYHOT
NX «PacTBOPEHUIO» B 0OLLE/ Macce Kakoro-nmbo Buaa. B aTom acnekrte
MOXHO corfacutbcst ¢ B.M.MyxauesbimM (1975), KOTOPbIV ropbl Ha3Ba
«(habpukamm MyTaLunin».

BO3MOXHbI 1 Apyrne 06bACHEHWA 3TOr0 MHTEPECHOrO MPUPOLHOrO
ABNeHNS (ycunieHne 06/1y4eHUs OpraHn3mMoB C BbICOTON, CTPYKTYPHble
0COGEHHOCTW Tanoi NeJHNKOBO BOAbI, €6 M30TOMHbIA COCTaB U T.MN.; He
3ps [obya HasBa/ XXMW3Hb «OAYLLEB/IEHHON BOLOM»).

HO 370 B MPUHLMMNE HUYETrO HE MEHSET: BAUSHWE FOp Ha 3BOJIHOLMIO
BUA0B —(hakKT 6eccnopHblit. Mo3TOMY HUXKE Mbl NOMNbITaeMCA MoKasatb,
KaK UMEeHHO 3BO/IOLMSA XKM3HM CBA3aHa C KOHKPETHbIMW ropoobpaso-
BaTe/IbHbIMK Mpoueccamu.

CHauasa BepHemcs K ToMy, 4To nogmeTtun H.N.BaBnnos —K ropam
AbuccuHnn, FrHaykywy n F'vmanasm. 3T0 MPenMyLLECTBEHHO MOJO-
[ble TOpbl, OTHOCUMbIE Teosioramy K mocnefHemy 3rtany ropoobpasosa-
HUA — anbNUInCKOMY. Takue >e MO/ofble ropbl — HXHO-aMepyKaHc-
Kne AHfpbl. He noTomy v MMEHHO OTCIOAa NPULAM K HaM KapTodesb,
TOMaTbl U Apyrve KynbTypbl?

B npegplayliem pasgene Mbl yXKe MpPUBOAUIN FT€OXPOHOOrMYECKYHO
wkany (cM.1abn.2.2). OfHaKo B Heil He Bblav OTPaXKEHbI 3MOXN ropoo6-
pasoBaHusi. Huke nonbiTaemMcs HalTW NIOTUYECKYIO CBSA3b MeXay 3TOW
LWKanol 1 npoueccaMn ropoobpasoBaHus.

Bcero B uctopuv pasBuTUA 3eMHOW KOPbl BbILENAKOT LECATb 3M0X
ropoo6paszoBaHus (UM TeKTOoreHesa): CaaMcKyto, 6eNlOMOPCKYH0, Kapenb-
CKYI0, CaTMypPCKyH0, 6aiKanbCKyt0, KanefAoHCKYH0, FepLUHCKYH, Me30301i-
CKYt0, a/IbMUIACKYI0 M TUXoOKeaHCKyto (EpwwoB u fp., 1986). lMepsble
YeTblpe 3MOXM 3aBEPLUMNCL K Hadvany Mo3fHero npoTeposos. 3Jroxa
6alikaIbCKO CKMag4yaTocT Npofo/mKanack OT CepeAuHbl NPOoTepo30s
[0 Hayana Kemopuinckoro nepuoaa, KanefoHCKON OT MO3AHEro npoTe-
po30s — 0 cuiypa (Mectamy A0 4eBOHA). MOLLHbIE repLyuHCK1e rop-
Hble COOPY>XeHUS Hayanncb (hOpMMPOBaTLCA C OPAOBUKA-AEBOHA M MPO-
CNeXMBAKOTCA BM/IOTb 40 NO34HEro Tpuaca. MpoaomKMTeNbHOCTb Me30-
30/CKOW 3Mnoxu ropoobpasoBaHns — C KOHLA Naneo3os 40 MO3AHEro
mena. MocnefHue e anoxu (MHOrAa 06befuHAeMble B O4HY —tOXHO-
a/IbMUIACKYI0) Hayan NPOSBAATLCA B MEPMU U MPOLOIKAKOTCA MO Ceit
[eHb.

Ye caMo nepeyvncineHne anox TEKTOreHesa, BPEMEHW UX MposiBIe-
HWS 1 CONOCTaBNEHME C FpaHULaMMN reoorMyYecKmMX ap HaBOAUT Ha ce-
pbe3Hble pasmbllLfeHns. Tak, KOHel, repuuHCKON cknagyatoctu (no-
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34HWIA Tpuac) yamBUTENIbHbIM 06pa30M COBMafaeT C KOPEHHbIMU W3-
MEHEeHMMW B OpraHM4eckoM Mmupe (BbiMepno okono 9/10 naneo3solic-
KUX BWAOB) Ha rpaHuue naseo3on-tpuac, YTo NpuBeso K pacuBety Me-
3030/CKOI (hnopbl U hayHbl. Me3030icKasi CKNagyaTocTb 3aBepLUmniach
B KOHLE BepXHemesioBOW 3anoxu. W onatb 370 COObITME MPaKTUYeCcKU
COBMajaeT C Ha4ya/IoM KalnHO30MCKOW 3pbl (3Pbl «HOBOM» XXM3HM). CNOX-
Hee Aieno 06¢TomT ¢ 60/1ee APEBHUMM 3MOXaMm TEKTOreHe3a; BO3MOXKHO,
MO TOW MPUYMHE, YTO XXM3Hb Ha CYLLY BblLLUIa TONLKO B Naneo3oe, a Ha
BOJHble OpraHu3Mbl ropoobpasoBaHune (faXKe MOABOLHOE) OTPaXKanocCb
ropasao cnabee.

OfHako npu 3TOM CriedyeT y4ecTb, YTO UMEHHO ropoobpasoBaTe/ib-
Hble [ABWXEHMWS MOI/IN CYLLECTBEHHO B/IMATbL Ha pa3mepbl Cywwn. Bos-
MOXHO, B apxee ¥ paHHeMm MpoTepo30e Cylla BOOOLLEe He CyLiecTBOBasia
NN UMena BeCbMa He3HauuTeslbHble pasmepbl. B TakoM cnyyae MOXHO
YTBEPXAaATb, YTO UMEHHO ropoo6pasoBate/ibHble ABVKEHNS, CNOCOO6CTBO-
BaBLUME MOABMEHMIO W KOHCONMAALMWN KOHTUHEHTOB, W SBWNUCH [/10-
6anbHON NPUYMHON UNW, TOYHee, rNo6GasbHLIM YC0BMEM MOSABNEHUA
Ha3eMHON (ayHbl 1 (hnopbl (CM.MpeablAyLnin nogpassen).

Mpn 3TOM HE06XOAMMO YUNTbIBaTb TO 06CTOATENLCTBO, YTO FOPHbIE
COOPYXXeHMS, KaK NpaBu/io, BO3HUKAKOT Ha MeCTe reocuHknvMHanein. Mpu
3TOM NOJ, reOCUHKIVHANAMW NOHMMAOT O6LUIMPHbIE NIMHENHbIE 06nac-
TW 3eMHOI KOpbl BeCbMa BbICOKON MOOGMNLHOCTM (NMOABMXHOCTU) K
NPOHULAEMOCTN C MHOF006pasHbIMA TEKTOHWUYECKUMUN ABUXXEHUAMMU,
MarmaTtusmMoM N BbICOKOW CEACMUYHOCTLIO.

B pa3BuTUM reoCMHKNNHaNEA MOXHO BbIAENNTb HECKOIbKO CTaauiA.
MepBas cTagua (CO6CTBEHHO re0CUHKNNHAMBbHAA) XapaKTepu3yeTcs TeMm,
YTO OTAE/NbHbIE IMHENHbIE YYACTKM HaYMHAKOT UCMNbITbIBAT UHTEHCMUB-
HOoe nporubaHve, KOTOpPOe 3aTeM pacnpocTpaHseTcs Blmpb. Obpasyto-
LWmecs nNpu 3TOM rNyOMHHbIE Pa3fioMbl aKTUBM3MPYIOT MarmaTnam, 4To
nopoXaaeT BO3HWMKHOBEHME Leneli By/nKaHOB. MMpornbbl NOCTEMEHHO
3anoNHAOTCA MOLLHBIMU TO/LLAMU OCALOYHbIX WU BYIKAHUYECKUX rop-
HbIX MOPOA. ONTeNbHOCTb MEPBOA CTaauM MOXET COCTaBNATb HECKO/b-
KO reo/IorMyecknux NepuofoB nam gaxe 6onee 0gHOM 3pbl. ITO — OKe-
aHuyeckas (Mopckas) ctagus. Btopas ctagmsa (Mnm cTagus uHeepcum) B
LIe/IOM XapaKTepusyeTcs 3aMeHON NOrpy>KeHWi Ha NOAHATUSA; Kak npu-
HATO FOBOPUTL B MEONOrMM, BMECTO FeOCUHKINHAIN (DOPMUPYETCSA reo-
aHTUKMHaNL. Penbed cHavana MMeeT OCTPOBHOM XapakTep, 0fHaKo npo-
rMobl, B KOTOPbIX COXPaHATCA MOPS, NMOCTENEeHHO 3amno/HATCA 0caj-
KaMy pasfiIMyHOro NpoucxoXxpeHums (MOPCKUMW, NaryHHbIMU,
YIrNEHOCHbIMK U T.M.). MogHUMatowmecs ToNWM ropHbIX Nopos, Hepesa-
KO MowHocTbio 10-15 Km, noggepratoTcs getopmaumam (obpasoBaHne
CKNafoK, HafBUIOBbIX Pa3pbiBOB), B HUX aKTUBHO MPOTEKAKOT MPOLecChl
mMarmatusama (B OCHOBHOM KMUC/IOro) n Metamopduama (BnaoTb A0 rpa-
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HUTM3aLMK Nopog). ANnTeNbHOCTb 3TON CTagun, MO CPaBHEHUIO C Mnpe-
AblayLiel, HeBenMKa U 06bIYHO OrpaHNYMBaETCA HECKO/IbKUMU hazamu
cknapuaTocTU (B Npefenax O4HOW 3MOXM TeKToreHesa). TpeTbs, 3aK/to-
ynTenbHaa cTaguna (oporeHHas WM ropoobpasytowias) HauymMHaeTcs C
06Lero Bo3abiMaHna 06/71aCTV M NMPAKTUYECKM MOHOTO BbITECHEHUS C
ee TeppuTOpUK MOpA. PacTyT Tak HasbiBaemble r/blI60oBbIE roOpbl, aKTUBM-
3MPYIOTCA BY/IKAGHWU3M U CeliCMUYeckme SBMeHUs. eoCUHKIMHaNbHas
0651acTb NpeBpaLLaeTcs B BbICOKOrOpHYH cTpaHy. lMpouecchl AeHyfaumm
rop NPMBOAAT K TOMY, YTO B YC/I0BUAX CYLUN B MEXIOPHbIX BNaguHax v
npornéax hopMupytoTcs MOLLHble Tonwwy (4o 10 kKm 1 6onee) rpy6o-
06/10MOYHbIX KOHTUHEHTa/IbHbIX OTNOXEHWI. [eHyfaums nocTeneHHo
CHVKaeT BbICOTY rop, npespatias UX B CpefHe- Y HU3KOropbs W, Hako-
Hel, B PaBHWHHO-XO/IMUCTYHO CK/lafuatyto CTpaHy. eoCMHKIMHaNIbHOoe
pasBUTMe OTAENbHbIX YYACTKOB 3eMHOW KOpbl MOXET MOBTOPATHCA He-
CKOJIbKO pa3 (sBfeHne UMKANYHoCTK). lMpuHLMNnanbHas cxema 3BO-
NOUMW TEOCUHKNMHANEN npeacTaBneHa Ha puc. 3.2.

B KOHUe KOHLOB reOCUHK/MHANM MOHOCTbIO TEPSAKOT CBOW CBOM-
CTBa W CTAHOBATCS XXECTKMMMW MaIOMOLBUMXHBIMA N ManoaKTUBHbIMU
rNbi6amMy — nnaTdopmamu. TNaBHOM 0COOGEHHOCTbLIO NAATOPM SBMSAET-
CA UX ABYXbSAPYCHOe CTpoeHune. HkKHMiA spyc (3Tax), MMEHYeMbIin Kpu-
CTa/IMYeCKUM (hyHAAMEHTOM, NPeACTaBNAeT CO60M 3pO4MPOBaHHOE CKNaf-
yaToe COOpPYXXeHWe, BO3HMKLUEee B FeOCUHK/INHA/IbHBIA 3Tan pasBuUTUS.
BepxHuii apyc (nnathopmeHHbIin Yexon) opMUpyeTcs B NOCTIe0CHH-
KNWHanbHbIA 3Tan pasBUTUS AaHHONM 06/1acT M NpeAcTaBfieH Mooro-
3a/1eralowyMm 1 noYvTn HefehopMMPOBaHHBLIMU OCALOYHLIMU U BYJIKa-
HUYeCcKMMU nopogamu (posib NMOCMeAHNX C TEYEHNEM BPEMEHU MajaeT).

Kakwue akofornyeckune cnefcTams BbITEKAIOT U3 HAPUCOBAHHOM BbiLLe
KapTHbI? OHU MOryT 6bITb CBEAEHbl K CreAytolmM 00LMM BbIBOAAM.
Ha nepBoil cTaguu reoCUHKINHaNBLHOIO PasBUTUA MO BO3HUKATb
N30/IMPOBaHHbIE W NONYN30/IMPOBaHHbIE MOPCKME BOLOEMbI, B KOTOPbIX
CO3JaBa/INCb YCNOBUA A/ YCTOWUYMBOrO 3aKpensjeHns MyTaumin n noss-
NEHVA HOBbIX BWAOB, KOTOPblE BMOCMEACTBUM PACMPOCTPAHANINCL Ha
3HauUNTEeNbHO 6onee O6LUMPHbIE MOWAAM, BbITECHAS MEHee 3BO/IOLMO-
HVMpOBaBLIMe BUAbl. Takas KapTMHA pa3BUTUA MOATBEPXKAAETCA MHOFO-
YMNCNEHHbLIMW NA/IEOHTONOMMYECKUMN [aHHbIMW. Ha cTagun, uHBepcum
nepBOHa4YaIbHO BO3HMKaNM OCTPOBHbIE AYrW, YTO CNOCO6GCTBOBa/IO MO-
SBNEHMIO Ha CYLLE MHOMOUMCIEHHbIX 3HAEMUYECKMX BUAOB, KOTOPbIE Npu
JanbHelwem pocte Kopauibep BCTYNWUAN B KOHKYPEHTHYHO 60pbby. Ha
TPeTbei, OPOreHHoO cTag W, MOryT BO3HUKHYTb CBOEOOPA3Hble «MOCTbI»
(TakoBble, Hanpumep, CyLl,ecTBOBa/IY B CBOE BPeEMS Mexay AMepPUKONn n
Asvein, Asctpanvei, NHaoHe3nein n KOro-sBoctovHom Asmeid 1 T.0.), no
KOTOPbIM MPOVCXOAUT UB EHCMBHOE paccCefieHVie BUA0B, 0COOEHHO XW-
BOTHbIX OPraH13mMoB, B TO.MUMC/IE M YenoBeka. BO3HMKHOBEHWE BbICOKO-
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-4 cragus

Mnatchopma Apxunenar

3-a  cragna  OporeH

Puc. 3.2. Cxema pa3BUTUSA FEOCUHKNHAMEN:
/—BYIKaHbI; 2—HTPY31M MarMaTU4ecKnX nopog,; 3—pasnombl; 4—MopcKas BOfg;
5, 6—6cafi04HO-BY/IKAHOreHHbIE MOPOAbI Pa3NINYHbIX FeHepaLuii;
7—R0pPOAb! KPUCTANNYECKOTO (hyHaMeHTa

ropuii onsTb CO3AAeT oYarn n3onsauMK, GnaronpusaTHble Ans BUA006pa-
30BaHMA. [leHyfauMOHHOe YHUUTOXEHNE FOp M BO3HUKHOBEHWE OFPOM-
HbIX NO pa3mepam nnatgopmam (Tuna BocTouHo-EBponeickon nnu
Pycckoli, CMOGUpCKoi 1 Ap.) Cnoco6CTBYIOT LUMPOKOMY pacceneHuto
(hnopbl 1 thayHbl. CrefyeT NogYepPKHYTb, UTO U3MEHEHMWE MIoWaan CyLUun,
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ee BbICOTbl Haj YPOBHEM MOpS, B3aVMOCBA3ei MeXay OTAe/IbHbIMUW y4a-
CTKaMun Cyly NpsIMO U KOCBEHHO B/USAET Ha LIe/bIi KOMMIEKC 3KOJI0-
rMYecKmx (haKTOPOB: MEHSAKTCA rNyOunHbI MOPEN, HanpaBneHUs TeUeHNA
N BETPOB, KOMNYECTBO MOF/IOLLIEHHON N OTPaXKEHHOW COMHEYHON paan-
aunu, pacnpegeneHve ocafgkos v T.N. BavsHWe nepeyncrieHHbIX (akTo-
POB HAaCTO/IbKO CYLLECTBEHHO, YTO BbICKA3bIBAKOTCA MPELNONOXEHUA O
CYLLEeCTBOBaHMM B UCTOPUM 3eMAN NEepuofoB, Korfa KanmmaTtuyeckme
YCNOBUSA NPaKTUYECKN Ha BCeX WMpoTax 6blav 0gHOPOAHbIMK. O6 3TOM
CBUAETENbCTBYET, HanNpuMep, HaxoxieHve yrneii Ha LnuubepreHe v B
AHTapkTMge. Ho Knumatnyeckmne ycnoBus MOrnm 6biTb 1 60nee KOHTpa-
CTHbIMW, YeM B Hawle Bpems. ITO NOATBEPXKAAET HAXOXAEHME MOLLHbIX
MCKOMaeMbIX MOPEH (NeJHNKOBbLIX OT/IOXKeHWIA) B KOXHOW Adpuke, NHLUK
n AscCTpanmu.

3noXKeHHble Bbille NPeACTaBEHNA CXeMaTUUECKM MOKasaHbl Ha pucC.
3.3. Tlpy NOCTPOEHMM CXEMbI Mbl OTOPOCUIN BTOPOCTEMNEHHbIE MPU3Ha-
KW, ABNEHUS U UX CNeAcTBuUs. B ntore okasanocb, YTO CTaAUAHOCTb reo-
TeKTOreHesa ornpefenseT LMKINYHOCTb 3BONIOLUN Ha 3eMsie.

TekroreHes OBOMIOUNA XKU3HU
BugoobpasosaHue |
B Crafua norpyxeHus I
i PacceneHve B1oB

TV Bupgoo6pasoBaHue |
Cragmsa nHBepcumn

PacceneHue BU0B |

_ OporeHes -)] Bupoo6pasoBaHue |

Mnathopma Bt Paccenenve Bugos J

Puc. 3.3. BnnsHue TeKToreHesa Ha 3BO/OLMIO XXM3HW Ha 3emie

XoTenock 66l 06paTUTL BHUMAaHME elLLle Ha OIHO 06CTOATENLCTBO. Bbillie
BKpaTLe Mbl YK€ KOCHY/IUCb TEX MPWUYMH, KOTOPble 06YCNaBIMBatOT WH-
TEHCMBHOE BMA006pa3oBaHNE B YCMOBMSIX BbICOKOTOPWIA. 3[eCb XXe Mbl
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paccMOTPUM eLLe OAHY MPUYMHY, KOTOpas, Ha Hall B3rs4, TO/IbKO YCUIu-
BAeT paHee cfheflaHHble BbIBOAbI.

Peub MgeT 0 BEPTMKanbHOM (BbICOTHOW) 30HANIbHOCTKU, T.e. CMEHe
(hn3nKo-reorpayyeckMx KOMMIEKCOB (PacTUTENIbHOCTU, XXUBOTHOIO
MuUpa, NoYs W T.N.) C NOABLEMOM OT YPOBHSA MOPS 4O FOPHbIX BEPLUMH,
4TO CBfA3aHO, NpexXae BCEro ¢ M3MeHeHWeM TenaoBoro 6anaHca (cpes-
HUA BepTUKa/bHbIA rpagnMeHT TemnepaTypbl Bo3ayxa 0,6°C Ha 100 m
noaLema).

Ecnn B ycnoBusix paBHWH pacCTosiHME, Harnpumep, OT nosica cTenen
[0 TpaHunubl Tairy ¢ TYHAPOW M3MEPSETCS COTHAMM U ThiCAYaMU KWU/O-
METPOB, TO B FOPHbIX parioHax Mofo6Hble PacCTOSAHWUA COKpalLalTes OT
NnepBbIX COTEH METPOB A0 2-3 KUIOMETPOB. «[lanbHue poACTBEHHUKN»
OJHOro ¥ TOro Xe BuAa, oobutaroLme 6113 NPOTUBOMNONOXKHBIX TPaHUL,
Ha paBHMHAaxX NPaKTUYeCKN He MOTyT BCTPeTUTbCA ApYr C APYroM K3-3a
OFPOMHbBIX PacCTOAHWI, X pa3genstowmx. B ropHbIxX paiioHax ux BCTpeya
obneryeHa 6M3KMMM PACCTOAHUAMU MeXAY MOACHBIMU FPaHULLamMmu, yTo
YCKOpPSIeT NpOLLeCC ecCTeCTBEHHOro 0Tbopa 1 rnoss/ieHne 6osee nporpec-
CUBHbIX (DOPM 3a CUET CKpeLLmBaHuA.

CnepyeT OTMETUTb, YTO rOPHbIE XPeOThbl U3BECTHBI U Ha iHEe OKeaHOB,
XO0TS UX NpUpoja MHas, YeM OpPOreHoB cywy (NpeanonaratoT, YTO OHM
BO3HUKNWN B pe3ynbTare pacTsXeHus nutochepbl). Hambonee KpynHbi-
MW ABNSAOTCA cpefnHHble XpebTbl CeBepHOro SlefoButoro, ATnaHTu4ec-
KOro u NHamiickoro okeaHoB. OHM BO3AbIMAKOTCA Hag AHOM Ao 3,5-4,0
KM npu wnpuHe ot 80 o 200 kM. Baonb oceit XpebToB TAHYTCA Lenn
Y3KUX U TNYy6OKMX rpabeHoB C MOYTWM OTBECHLIMU CKIOHaMKU. 3TO Tak
Ha3blBaeMble pU(TOBbIE 30HbI.

Takne nogBogHble XpebTbl B reo/IorMyecKoM npoLusiom 3emiM Mor-
NN CNYXXUTb MPenaTCTBUEM AJ1F paccefieHUss MOPCKUX OpraHm3mMoB. Kpo-
Me TOro, OnycKaHue WN MOLHATME FOPHbIX XPeOTOB M3MEHSAET EMKOCTb
okeaHoB. K.K.Mapkos (1960) npuoguT cnegyrowme npumMepsl. Ecnu
[BWXEHNS 3eMHOIN KOpPbl «3aKPOKT» rNy60KoBOAHbIE (FNy6GuHOI 6onee
6000 M) BnaAWHbI OKeaHa, TO YPOBeHb MOCNeAHEro NOAHUMETCA Ha
89 M; nofgHATMe CpefAMHHO-ATNaHTMYeCKOro xpebta Bbi3Bano 6bl Mo-
BbILUEHVE YPOBHA OKeaHa Ha 42 Mm; obpasoBaHue BnagunHbl Cpeansem-
HOro mMops MOHM3UI0 6bl YPOBEHb OKeaHa Ha 12 m.

CTONb CyLEeCTBEHHble KO/iebaHWs YpoBHA MUPOBOro OKeaHa ABNSA-
HOTCA HaCTOsLLE/ 9KONOTMYECKOW KaTacTpogoi, Npexxae BCero, Ans ga-
YHbl 1 (hnopbl, 0OMTAKOLLENA Ha OBLUMPHBLIX NPUOPEXHbIX paBHMHAX, a
TaKXKe A1 MOPCKUX XUTENe NMTOpanbHOW U HEPUTOBOM 30H.

Takne KonebaHUs YPOBHS OKeaHa Ha3blBalOT reokpaTuueckumun. Ho
MOTYT 6bITb U UHbIE MPUYMHbI, HANPUMEP, TasHUe NegHNKoB. MoacumnTa-
HO, YTO TO/ILKO pacniasneHne fbga MpeHnaHamMm noBbICKI0 Obl YPOBEHb
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OKeaHa Ha 9 M. PacnnasfieHue nbAoB AHTaPKTUAbI MOAHANO Obl YPOBEHb
OKeaHa Ha 56 M. Takue KonebaHusi YpPOBHS OKeaHa MMEHYHTCS rMapo-
KpaTUYeCcKNMM.

O06beM /1b[l0B MaKCUMMa/IbHOTO YeTBEPTUYHOIrO ONefleHeHUsi cocTa-
BMN 0KoNo 57-60 maH KM3 HakonneHne CTo/b OFPOMHbIX Macc fiba Ha
CyLle MOHW3WU/IO0 YPOBeHb OKeaHa npumMepHo Ha 120 m. B pesynbTare
0Ka3anncb OCYLUEeHHbIMW 3HayuTenbHble nnowann bapeHuoBa Mops,
BpuTaHcKkue ocTpoBa COEANHNANCE C KOHTUHEHTOM W T.M. B HacTosLwee
Bpems Ha fHe CeBepHOro mops u JSla-MaHwa MOXHO Habnogatb npo-
fonmxeHune pycen Temsbl, CeHbl U JpYrux pex.

3.4. TEKTOINEHES, KNINMMATbI MPOLWIOITO U UX
BIMAHWE HA 3BOTOLUNIO XXN3HN

BaxHeinweli cocTaBnsaolien 6uotona (3KoTona) sBNSETCA KAUMa-
TOTON. HMe B CXKatol (hopme MomnbITaeMcs NoKasaTb CBA3b KIMMATOB
MPOLUIOro C INTOCHEPHLIMU NpoLieccaMun, ¢ OAHOR CTOPOHbI, U C 3BO-
NIOLMER XNU3HW, C OPYrOi.

K.Bpykc (1952) nepeuncnset cregytoLwime ¢akTopel, 06ycnaenmea-
toLMe N3MEHEHMS KMMaTa Ha 3emsie: KOCMUYeCKme, aCTPOHOMMUYECKME,
COJIHEYHYIO pafunauuio, 3emMHOe Tenno, KonebaTenbHble (BEpTUKabHbIE)
ABV>KEHUA 3eMHO KOpbl, MepemeLLieHne MOCOB U Apeid KOHTUHEHTOB,
pacnpeeneHune CyLun 1 Mopsi, OKeaHWYecKune TeYeHns, U3MeHeHne cocTaBa
aTMoc(epbl, BYNKAHWNYECKYIO Mblb, M3MEHEHWE LUPKYNSLUN aTMOCheEpbI.

3 11 hakTOpOB, NO KpaiHei mepe, NSATb HENOCPEACTBEHHO CBA3aHbI
C NUTOCKEPOM N TEKTOreHe3oM (3TU (haKToOpbl HamMu BblgeneHbl). He
Bbl3bIBAET COMHEHWS, YTO KOCBEHHO C HMMW CBf3aHbl WU Jpyrue «3eM-
Hble» (PaKTOpbl (OKeaHWYecKue TeYeHWUs, aTMOC(epHasa LUPKYNALuus v
T.n.). Takum 06pa3oM, y>xe B TEOPETUYECKOM M1aHe TEKTOreHe3 1 pas-
BMTUE NUTOCHEPDI ABAAIOTCS CYLLECTBEHHOW NPUYMHON N3MEHEHWIA KNK-
MaToB B re0/IorM4ecKoM MpowsioM 3eMan, W1, CnepoBaTesibHO, TeM XOi-
CTOM Ha MonbbepTe [pupofbl, HA KOTOPOM HEKUIA Benukunii XyaoXKHUK
PUCYET KapTUHY XXWU3HW.

H.M.CtpaxoB (1963) cumTaeT, 4To B TeyeHMe BCEro KaliH0304, a
TaKXXe B TEYEHWe Mena, U Hopbl Ha NOBEPXHOCTU 3eM/IN LOCTOBEPHO CY-
LLECTBOBA/IN T€ Xe KNMMaTUYeCKMe 30Hbl, YTO W Tenepb, U Aaxe oyepTa-
HUS UX OTINYAIUCL OT COBPEMEHHbIX UL B AeTanax. 10 ero MHEHUIO,
3TO MOXeT 03HayaTb TO/MIbKO OAHO: YTO XapakTep LMPKYsuum atmoc-
(bepbl B TeyeHne nocnefHux 250 MWNIMOHOB fIeT OblN BecbMa 6/IM30K
COBPEMEHHON LMPKYNSLUN.

Ecnu 310 Tak, TO NPUYMHY BbIMMPaAHUS ME3030MCKMX BUOB U MOSB-
NeHUs KanHO30MCKOW (hayHbl WU (hopbl CrefyeT UCKaTb He B Pe3Kux
N3MEHEHUAX KMMaTa, a B NPOAB/IEHN KaKWUX-TO APYrux akTopos.
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MpaBga, y>xe ynomuHaslwmiica Bbiwe K.BpyKc npuaepxuBaetcs
[OPYroro MHeHMs 0 K/Jmmarax Me30308 W KaiHo308. M0 ero AaHHbIM,
CpefHAs BbluMC/IeHHAsA Temnepatypa obnactu B npegenax 40-90° cesep-
HOM LWMPOTbI NPW Nnepexoje OT BEPXHEro Mena K naseoueHy (HWKHemy
naneoreHy) nosbicknacb ¢ 3,9 Ao 8,9°C, a Ha rpaHule MUOLEH-NINO-
LleH onfATb npou3ollen ckavyok (MoHwkeHue Temnepatypbl go 0,6°C).

B naneo3soe, no gaHHbIM H.M.CTpaxoBa, KnMMaTU4ecKmne 30Hbl 6blIn
3HAUYNTE/NIbHO CMELLEHbI B MPOCTPAHCTBE OTHOCUTE/IbHO COBPEMEHHBIX,
0C0GEHHO B IeBOHe, cunype v opfosuke. OfHAKO HECMOTPSA Ha TakKyto
CMELLEHHOCTb, BCE K& Ha BCEX Na/IeOK/IMMATUYECKUX KapTax TeX 3nox
Hen3MeHHO yCTaHaB/MBAeTCA CeBepHas M HOXHas apuiHble 30Hbl U pas-
JenawoLas ux Tponuyeckan BnaxHas. BHe apuaHbIX 30H Ha 60/ee BbICO-
KUX TOrAalwHMX Wnpotax 0603HaYaloTCs YMepeHHbIe B/IaXKHbIE 30HbI, a
Ha COBCEM BbICOKMX LUMPOTax BpemMeHamu MOosBAAKOTCA Cefbl 06WUPHO
Pa3BUTbIX NIeJHNKOBbIX OT/IOXEHWNIA (B nepmu, kembpun). Mpn 3TOM BCS
KapTMHa Nasie030MCKON NaneoKAMMaTUYeCKOM 30HaNIbHOCTW BbIFNAANT
TaK, Kak OyATO 3KBATOpP BMECTe CO BCEMW KAUMATUYECKUMU MOoscamMm
6blN NOBEPHYT OKO/I0 HEKOTOPOI OCU — B BEPXHEM Masieo3oe, Npubau-
3nTesibHO Ha 40-45° OTHOCUTENILHO WX COBPEMEHHOr0 HaxoXAeHus, a B
HMXXHEM naneo3oe — fgaxe Ha 70-75°.

K.BpyKC 3TOT «MOBOPOT» pacCcMaTpuBaeT B paMKax TEOPUU KOHTMU-
HEHTaNbHOro Apeiidha, NO KpaviHel mepe, OTHOCUTENLHO pacnpeaeneHns
KMMaTUYEeCKUX 30H B BEPXHEKAMEHHOYTO/IbHYHO 3MOXY.

J1.6.PyxuH (1962) Nnpv4YMHOA HeCcOBMaeHUs APEBHUX WU COBPEMEH-
HbIX KMIMMaTUYECKUX 30H CUMTAET M3MEHEHME PaCMOJIOXEHMSA OCU Bpa-
WweHus 3eman (MUrpaumio nontocos). aneoknMmaTuyeckre Uaen 3T1oro
aBTOpa CBOAATCA K CleaytoLlemy.

MepemeLLeHNs NOMOCOB 06YC/OBMEHbI MOAHATUAMWU N ONYCKaHUSA-
MW O6LUMPHBIX YYaCTKOB 3eMHOM KOpbl, @ TaKXXe U3MEHEHUAMW NI0THO-
CTU MOAKOPOBbIX Macc. BaXKHbIM KAMMaTUUYecKMM (DakTopoM fBNSeTCA
penbe NoBepxHOCTM 3emn B palioHe nosntocoB. Ecnm nontoca pacnona-
rasvcb Ha Cylle, 3TO B/IEK/I0 06pa30BaHMe OKOMO HUX MOMAPHbIX NefHNU-
KOB, He CMyCKaBLUNXCA, O4HAKO, B HA3KMe LWMPOThI. [pun pacnofoxeHnn
MOJIIOCOB B OTKPLITOM OKEaHe OKOJI0 HUX He MOABANOCh 3HAYUTE/IbHO-
ro Ko/mMyecTBa fibfa M3-3a 3HEPrMyHOro BogooobmeHa. HambosnbLune xe
M3MEHEHUS KMmarta Habngannch B TeX Cyyasx, Korga noatoca Haxo-
AUNnCh B npegenax 6accenHoB, OTUNEHEHHbIX OT OKeaHa. 3T GacceliHbl
MOKPbIBA/IUCH /IbAOM M MpPeBpaLLaIUCh B MOLLHbIE XONOAUIBHUKA, BN-
AHNE KOTOPbIX CKa3bIB/IOCh M B HU3KUX LUMPOTax. ECnu K nepemblykam,
OrpaHnYMBatoOLL MM Takmne b6acceliHbl, MOCTYNanun TeNoOBble TEYEHUs, Npu-
HOCMBLLUME MacChl BMaXXHOIO BO34yXa, TO 3TO BNEK/O MOABMIEHNE LIEHT-
pOB 0flejeHeHNs, PacMONOXKEHHbIX B HU3KMX LIMPOTax. B aTOM npuynHa
YETBEPTMYHOIO O/IeAEHEHNS CEBEPHOro NoayLuapus 1M BepxHenaneosoi-
CKOr0 O/IefleHEHNS HOXKHbIX MATEPUKOB.
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CBsa3b 3M0X OflefleHeHN 1 ropoobpa3oBaHNin OMocpeaoBaHa TeEM,
4yTO MocnegHve 06ycnaBnMBalOT MOAHATMSA OOLUIMPHBLIX Y4acTKOB MOpC-
Koro gHa (NoABOAHbIX BO3BbILLIEHHOCTEN), OTUNEHAOWMX NPUMNONAPHbIE
6acceliHbl OT OTKPbITOro MOpS.

B Haua/bHble 3Tanbl reo/iorMyYeckoil ucTopumn 3emnn BBUAY OTCYT-
CTBMSI 3HAYMTENbHBIX YYaCTKOB CyLUW, BEPOSITHEE BCero, npeobnaganv
KMMaTbl MOPCKOro BA@XHOro (rymugHoro) tuna.

Ha 370 06CcTOATENLCTBO YKa3biBaeT M H.M.CTpaxoB. OH nuLeT, yTo
OTCYTCTBME KPYMHbIX MNaTHOPMEHHBLIX MAacCMBOB M PE3KO YBE/IMYEHHbIe
[,03bl PaAVOreHHOro Tensa, NOCTYMUBLLEr0 CHU3Y, UCKOYaIn B Nepsble
MOMEHTbI UCTOpUKN 3eMan AndhepeHLmaLmio KIMMaTuyecKux TUnos
NNTOreHe3a, B YacTHOCTM, 060c006neHMe Nef0BOr0 M apuAHOro TUMOB.
OfHaKo K Hayany naneo3os OHU Y)XXe 6blav CHOPMUPOBaHbI, a C KOHLa
Tpnaca ux reorpauyeckoe pasmeLLeHne NprMobpeso Te e YepTbl, YTO U
B COBPEMEHHOCTH.

3aBepluas faHHbIN nogpasgen, HanoOMHMM, 4TO MOA KIMMaTtoM Mo-
HUMaeTCA MHOTO/IETHUIA PeXMM MOroAbl, onpesensemMblii reorpaguyec-
KOW LUMPOTOM MECTHOCTW, BbICOTOM Haf YPOBHEM MOpPS, YAANEHHOCTbIO
MECTHOCTM OT OKeaHa, pefibe(hOM CyLUM, XapaKTepom MOACTUAIOLLEN
MOBEPXHOCTU U HEKOTOPbIMK ApYrUMuK pakTopamun. B akonorum knumar
BbICTYMaeT B KayecTBe KaumMartoTona (Kaumarona), npeacTaBstoLLero
coboli coyeTaHVe (DM3NYECKUX XapaKTepUCTUK BO3AYLUHOM U BOAHOM
Cpef, CYLLECTBEHHbIX [N HACENALWMX 3Ty Cpedy OpraHvu3MoB (MM nx
coo0LLeCTB).

Mcxoas 3 BbILLEU3NIOXKEHHOT0, CBA3b NaleoK/IMMaTOB C 3BOJIOLMEN
XW3HN Ha 3emsie MOXeT ObiTb C(HOPMYyNMpoBaHa B BUAE CeAyHOLWMX
MOMIOXEHWA.

1 ManeoknumaTtbl ABASKOTCA ONOCPELOBaHHbIM CBA3YIOLLMM 3BEHOM
MEeX[y TEeKTOreHe30M W 3BOJIHOLMEN XKUBLIX OpraHM3MoB. VIMEHHO Tek-
TOHWYECKME [BVKEHUSA, OMNpeAenstoLlme rnepepacrnpeieneHne cywwm un
MOpS, U3MeHEeHWe WX penbeda, 3aTyXxaHue CTapbIX U MOSAB/IEHWE HOBbIX
MOLLHbIX MOPCKUX TeYeHWl, SBMSAKOTCA NPUYMHONA pa3Hoo6pasns Knu-
MaTOB KaK B HAacTOsLLEM, TaK U B NPOLUIOM 3eM/IN, a Yepe3 HUX, B 3Ha-
UNTENbHON Mepe, N pa3HO06pa3ns hopM >KMU3HMU.

2. IBONKOLMA KNUMATOB B UCTOPUU 3eMIN NPOUCXOAUT B Harpas/e-
HUN WX YCNOXHEHWS, YBeNN4YeHus pasHoobpasus. AuddepeHunauns
K/IMMaTOB CONPOBOXAAETCA BCE BO3pacTatoLLei anddepeHumalmein popm
XU3HW. Tak, ecv K Hayany naneo3os yxxe obiny cpopMmpoBaHbl OCHOB-
Hble TUMbl KAMMATOB (MOPCKOW Y KOHTUHEHTabHbIN; T'YMUAHbIRA, apuj-
HbIA 1 NefoBbIN), TO K TOMY XXe BPEMEHU YXXe CyLLeCTBOBa/IM MpPaKTu-
YeCKW BCe OCHOBHbIe TWMbl MOPCKMX OPraHM3moB (NpocCTeliLlve, YepBu,
MLUAaHKW, MOMJIOCKA U Ap.) U NOSBUAUCL NPOCTeiLlne Ha3eMHble pac-
TeHns (ncnnoguTel).
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3 NcKNiounTenbHOe 3HaueHue A1 3BOMOLUM YXKU3HU UMENo nep
MeLLEHMe KNMMaTUYeCKnX 30H. OpraHu3Mbl, He CyMeBLUME BbICTPO Npu-
CMNOCOOMTHLCS K HOBBIM KIMMATUUYECKMM YCIOBUAIM, BbIMMPan (BO3MOXHO,
B 3TOM 0AHAa U3 MPUYUH UCUYE3HOBEHUSI TUFAHTCKUX MPECMblKaoLLMXCS
¥ MaMOHTOB). [lpyrue opraHu3Mbl NepeMeLLaINCh BCes, 3a KnnmaTuyec-
KMMW 30HaMK, T.€. B JaHHOM C/lyyae KIMMaT BbICTYMaeT B Ka4ecTBe (hak-
TOpa MUTpauuMn 1 pacceneHuss OpraHM3MOB Ha HOBbIX TEPPUTOPUSIX.
HakoHel, B cuny TOro, 4TO MHOrMe OpraHM3mbl, 0COGEHHO PACTEHUS!, He
CMOCO6HbI K CYLLECTBEHHbIM MepeMeLLeHNsIM 3a KOPOTKOe BPeMSsi, YCKO-
psieTCA NPoLecC BUA00OPa30BaHUS; MOSBASKOTCS HOBblE BUAbI, Hanyu-
WM 06pa3oM NPUCNOCO6MeHHble K U3MEHUBLUMMCS KAMMATUYECKUM
YCNOBUSIM.

3.5. 3BO/IIOLMA KOCMOCA, KOCMO3OVICKME 3PbI

MOoXeT MokasaTbCsi CTPaHHbIM, YTO PacCMOTPEHME 3BOTOLMOHHBIX
MPOLLECCOB, CBA3aHHbLIX C BO3HWKHOBEHMEM, Pa3BUTUEM W YCNOBUSMU
CYLLECTBOBAHMSA XXM3HWU, Mbl Ha4ann ¢ 3eMHON Kopbl, a He ¢ Kocmoca
(BceneHHoit). Ha camom fiene HMYero CTpaHHOro B 3TOM HET, Tak Kak
Hanbosee JOCTOBEPHbIe AaHHble Mbl MMEEM WMMEHHO No nuToctepe, a
Hawwu 3HaHWA 0 KocMmoce, TeM 6ornee, ero 3BOJIIOLMN, B 3HAUYUTE/IbHOM
Mepe TUNOTEeTUYHbI.

C [pyroii CTOPOHbI, He Bbi3blBaeT COMHEHUS, YTO MMeHHO Kocmoc,
ero pasBuTUE HaK/MaAblBAIOT CaMble XECTKWE OrpaHUYeHUs Ha OpraHu-
YECKYH0 XXM3Hb. AHANOrMYHbIE, HE MEHEE YKeCTKMe OrpaHuyeHus Hakna-
AbIBalOT 3BOMOLUNA COMHEYHONM CUCTEMbI, 3eMM KaK NiaHeTbl, a Takxe
ee 000/104eK. VIMEHHO MO3TOMY BO3HWKHOBEHWE W Pa3BUTUE XU3HU Ha
3emJie Mbl CK/IOHHbI paccMaTpmBaTh Kak NpoLecc, AeTepMUHUPOBAHHbIN
nepapxmeii abMOTUYECKUX CTPYKTYp (B NnTepaType MHOr4a UMEHyeMmblii
«3BO/MOLMEI 3BOSIOLNIA»).

B HacTosLLee BpeMsA MHOTME y4yeHble CUMTaloT, YTo BeeneHHasa Haxo-
ONTCA B HECTaLMOHApPHOM COCTOSIHMM, MOCTOSIHHO pacLunpsasch Mocre
Bonbluoro BapbiBa. OCHOBHbIM [0Ka3aTe/lbCTBOM TaKOW KapTUHbI Mupa
ABNAOTCA CMNEKTPbl BHEraakKTUYECKMX 3Be3[HbIX CUCTEM, MOKa3blBato-
e CMeLleHVe CMeKTPabHbIX IMHUIA MO HanpaBfeHN0 K KpacHOMY
KOHLY CMeKTpa, NMpUYemM 3T0 «KpacHoe CMeLLIEHMe» MPUBIN3NTENBHO NPo-
MOPLMOHA/IbHO PaCCTOAHMIO 3TUX CUCTEM OT Halleil [anakTuku Mneu-
Horo MyTn. CunTaeTcs, YTO OHO CBA3AHO C athhekTOM Jonnnepa, Bbl3BaH-
HbIM yAaneHnem 3Be3AHbIX cucTem nocne bonbloro B3pbiBa ¢ cy6ese-
TOBbIMW CKOPOCTAMMU. [paBaa, HEKOTOPbIE YUeHble «KPaCHOe CMeLLeHne»
06BACHAKT NoTepen (HOTOHAMW 3HEPrUK MPU MPOXOXKAEHUMN UMK OF-
POMHbIX PacCTOAHWUIA KOCMUYECKOro npocTpaHcTea. Kak crpaseg/imeo
O0TMeYaeT B CBOEM M3BECTHOM yuebHUKe Mo reoxmmun b.MeiicoH (1971),
«OCHOBHbIE MOIOXKEHNSA PaCLLUMPSIOLLEIACS BCENEHHON OCTalOTCA elle B
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BbICLLUEWA CTeMneHn CneKynsTUBHbLIMU; MO3TOMY W 3aK/HOYEHWNS, OCHOBaH-
Hble Ha 3TOW TEOPUWU, UMEKT CMEKYNATUBHbLINA XapakTep» (CTp. 16).

K atomy cneslyeT f06aBMTb, YTO KapTuHa pacluupstoLerica BeeneH-
HO BXOAMT B ONpeAeneHHOe NPOTMBOPEYME C COBPEMEHHON (hm3nyec-
KOV Teopueil OTHOCUTENIbHOCTU. HanoOMHWM, 4YTO 3Ta Teopus MaTepuio
paccMaTpurBaeT B HepaspblBHOM CBSA3WM C MPOCTPAHCTBOM M BPEMEHEM,
KOTOpbIe, B CBOKD OYepelb, TaKXKe B3auMOCBA3aHbl. [103TOMY NpusHakue
TOro, 4Yto BceneHHas MMeeT Hayano v BO3HUK/IA NPaKTUYECKM U3 TOUKU
(o4eHb Manoro o6bema), 03Ha4yaeT KOCBEHHOE MPU3HaHWE, 4YTO ObI0
«BPEMSI», KOTAa BPEMEHMN He ObIN0 (a BMECTE C HUM — 1 NPOCTPAHCTBA).
Buaumo, runotesa paclumpsioLLeincs BeeneHHoM MeeT CBOM FHOCEO0/10-
rMYeckme KOpHU, 60 YenoBeky TPYLHO CMUPUTLCA C MOHATMEM GeCKo-
HEYHOCTW M OH BCEra CK/I0HeH UCcKaTb Havaso vero-mbo. B aTom cmbic-
ne bonblol B3pblB HUYYTb He OpUrMHasbHee 60XKECTBEHHOro akTa
TBOpeHus BceneHHoW. HO 4TO Xe 6bI10 «f0 Toro» — A0 bonblioro
B3pbiBa nan akta TBOpeHUA?

He BpaBasicb B Gonee rnybokue febpu, BCe Xe MPU3HaeMm, 4YTO Ha
CErofHsLHNA JeHb Mbl HE MMEEM HW4Yero 6onee ybeaUTENbHOrO, YeMm
runoTesa bonblioro B3pbiBa, NO3TOMY B CBOMX Aa/ilbHeALWMX NOCTpoe-
HUAX ByLeM UCXOAUTb UMEHHO 13 Hee (NocesB B AyLUax CeMeHa COMHe-
HUR).

Wcxoas v3 obwmx npeanochbiiok, MOXHO BbICKa3aTb Be KOHKYpU-
PYIOLLME TOUKUN 3PEHUS Ha NPOUCXOXAEeHME XMU3HWU. CyLHOCTb NepBoit
TOYKW 3PEeHUs 3aK/HYaeTCqd B TOM, YTO >KM3Hb paccMaTpuBaeTCcs Kak
cyry6o 3eMHOe fiBfieHMe, 3[eCb OHa 3apoamnacb M npeobpena BCe CBOE
MHOroo6pasue. OflHaKo B HacTOsLLee BPeMs MOABNSAETCA BCe OOMbLUe U
60/blUe NOATBEPXKAEHUI KOCMOTFEHHOr0 XapakTepa YXU3HMW.

CBU1AeTeNIbCTBOM TOr0, UYTO C/IOXKHbIe OpraHNYecKue BeLlecTsa MoryT
BO3HMKAaTb B KOCMWYECKUX YC/IOBUAX, ABNSAKOTCA YrAMCTble XOHAPUTI
(Pa3HOBMAHOCTb KaMeHHbIX MeTeopuToB). o AaHHbIM I".Bunka (1956),
OHM cofepxat fo 20,08% rugpatHol BoAbl, A0 6,2% cynb(aTHOW cepbl
n po 3,52% yrnepoga, npuyeMm 60/bLIAA €ro 4acTb HaxoAMTCca B BUAe
OpraHNYecKux coeamHeHnin (YTo 66110 yCTaHOBNEHO eule W.Bepuenny-
com B 1834 r.).

Mo pgaHHbIM I.1.BooBbikmHa (1967), A.MN.BuHorpagosa, I'.M.BuHor-
pagosa (1971) n gpyrux aBTOpoB, OpraHMYeckne COeAUHEHUS B Yr/mnC-
TbIX XOHAPWUTaX BeCbMa C/IOXHbIe W TMPefCTaB/IeHbl YrneBoAoposamu,
aMUHOKMCNOTaMM, MHOTOA4epHbIMUA apoMaTUYeCKUMU COeUHEHNAMM
M Apyrumun BellecTBamu. BO3MOXHbBIM MexaHM3MOM WX 06pa3oBaHus
nocfnefHWe Asa aBTopa CUMTAKOT MPEUMYLLECTBEHHO PafvOoXMMUYecKue
peakuuu, cBfi3aHHble C 06/lyYeHVEM MeTEOPUTHOrO BeLLEeCTBa YbTpa-
(ronetoBbIMM Nydamy CoNHLA U KOCMUYECKOW paguauuveil.

MpegnonaraeTcs, YTo Npu TemnepaType cBbiwe 1000 K B nepBMYHOIA
CO/IHEYHON TYMaHHOCTU npeobnagatolmM CoefjMHeHeM Oblia ero Mo-
Hookucb CO, a Npu ganbHelLeM oxXnaXaeHnn —rpadut. Mpu NOHWXe-
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HUW TemnepaTypbl ¥ HalMyMM B TYMaHHOCTU BOAOPOLA 3HauWTeNlbHOe
kKonuyectso CO npespauianock B yrnesogopofsl. Mo [x.Jlapumepy
(1967) n gpyrum aBTOpaM, KaTasiv3aToOpOM MpU 3TOM CY>KUW paHee
BblAeNvBLUMECS (KOHAEHCMPOBABLUMECS) YACTULLbI XKefle3a N HUKENS, YTo
Pe3KO YCKOPSAN0 peakumy Tuna duilepa-TponLua:

NCO + (2n + 1)H2-> CnH2® + NHD

I.B.BoitTkeBny 1 B.B.3akpyTkuH (1976) o6paTvnn BHUMaHWe Ha
crefytolee 06CTOATE/IbCTBO: YKMBOE BELLECTBO HALLEN MiaHeTbl N0 CBO-
emMy aToMapHOMY cocTaBy (eCniM UCKOUNTL He) HecpaBHEHHO 6amxke K
XMMryeckoMy coctaBy Kocmoca, YeM Bce ocTaslbHble ee yacTu. [oatomy,
N0 WX MHEHWUIO, NPU OXNaKAEHWW MepPBUYHOW ra3oBOM TYMaHHOCTU
BO3HWKHOBEHME MEPBUYHbIX OPraHUYeCKNX COeAMHEHUI W3 ee TNaBHbIX
KomnoHeHToB H, C, O 1 N 6bIfI0 COBEPLUEHHO HeM3BEeXHbIM MpoLec-
COM.

Boobule rosopsi, 419 BO3HUKHOBEHUS W CYLLECTBOBAHUS XWU3HWU B
Kocmoce Heobxoaumo co6oeHne HEKOTOPbIX 00653aTeNbHbIX YCN0BUIA
(Mbl MX Ha3Ba/IM KOCMUYECKMMW OTpaHUYeHUAMU >Kn3HK). Bo-nepBbix, B
Kocmoce [Jo/mKHbI CyLLECTBOBAaTb XMMUYECKME 3/71EMEHTbI, U3 KOTOPbIX
COCTOAT XXMBble BellecTBa. Bo-BTOpbIX, HEOOXOAMMbI XOTH Obl IOKa/b-
Hble y4yacTKkn Kocmoca ¢ TemnepaTypoi, 6naronpuaTHoin ana obpasosa-
HUSA CNIOXHbIX OPraHNYecKUX COeAVHEHW; elle Gonee XecTkue Temne-
paTypHble ycnosusa (NpumepHo 225-325 K) ans 3apoXkpeHus u cylie-
CTBOBaHWSA XXU3HWU. B-TpeTbux, Heobxoguma onpefeneHHas MA0THOCTb
BewlecTBa (0kono 1021 monekyn B 1cm306bema), KoTopas obecneunBana
6bl BO3MOXXHOCTb B3aMMO/ENCTBMS aTOMOB M MOJIEKY/T MexXay coboii (¢
3Hepruein B3avmogeinctemsa nopsgka 100-1000 aneKrpoHBOMLT, YTO Xa-
PaKTEPHO A/19 3HEepPreTUyecKnX CBA3e 6eNKOB U HYK/IEMHOBBIX KUC/OT).

CornacHo COBpeMeHHbIM MpeAcTaB/eHNaM, nepBoHavanbHO BeeneH-
Haa npefcrTasnsafna coboi CBEPXM/IOTHOE U CBEpXropsvee 06pasoBaHue,
cocpefioTOUeHHOe B HebobLIOM 06beme. OaHako rae-to 15-20 mapg net
Has3ag Mo HemoHATHbIM MOKa NpuyMHaMm npousowen bosnblioin B3pbis,
1 BceneHHas Havana pacLuMpsATHCA.

Takass mMofenb paclumpsitolleinca BceneHHoW MoATBEPXKAAETCS, Kak
OTMEeYaoCh BbILLEe, MPEX/e BCEro Tem, YTo BCe BUAMMbIE ["aNaKTUKM Kak
Obl y6eraloT OT Hac B pa3Hble CTOPOHbLI. 10 3akoHy Xab6na, Yem fablue
OT Hac UCTOYHWK M3MTyHYeHUs, C TemM BO/bLUE CKOPOCTbIO OH yaanseTcs
OT Hac, cnefioBaTeNbHO, TeM 6O/bLLE «KPACHOE CMELLIEHNE» B €r0 CMeKTpe.
Hanbonee yganeHHble ManakTMKM «pa3beraroTcs» CO CKOPOCTbIO, 6/113-
KOW K CKOpoCTM cBeTa. [pu 3TOM, eCTECTBEHHO YMeHbLUAeTCa U nioT-
HOCTb BeLLEeCTBa BCE/IEHHOM. 10 COBPEMEHHbIM [JaHHbIM, OHa COCTaB/sfeT
(B nepecuyeTe Ha atombl Bogopoga) okono 0,1 at/m3 Ecnm yyecTb u
CKpbITble MacCbl TUMa «YepHbIX fblp», TO OHa MOXET ObITb YBeMYeHa A0
0,2-1 at/m3 (B pagnyce npumepHo 300-400 m/iH cBeTOBbIX /1€T). HO BCe
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paBHO 3TO 4pe3BblyaliHO Mano Mo CPaBHEHWKD C TOM LMKDPOA MAOTHO-
CTW, KOTOPYH Mbl NpuBenn Bbiwe. OfHAKO ec/in y4ecTb TO 06CTOATE b-
CTBO, YTO MepBOHaYa/IbHO MMOTHOCTbL BceneHHol 6bina HEBOOGPA3UMO
BbICOKOI, TO BMO/HE MOHATHO, YTO MPW 3BOMOLMM OT CBEPXMIOTHOrO
COCTOAHMA [0 COBPEMEHHOW BeCbMa HW3KOM MAOTHOCTM Hawa BceneH-
Has A0/KHa Oblna MPOWTM 3Tan MNAOTHOCTM, GnaronpusaTHBLIA Ans 3a-
POXAEHUA XXMU3ZHW.

[pyrum pokasaTenbCTBOM pacluupsitoweincs BceneHHOW sABNseTcs
Ha/iMune penvkToBOro ((POHOBOr0) U3IyHeHMs.

B HacToslLlee Bpems BCe KOCMWUYECKOe MPOCTPAHCTBO MPOHWU3AHO
paAvoBO/IHAaMN MUNMMETPOBOIO AManasoHa, PacnpoCTPaHAKLWUMUCS
paBHOMEPHO MO BCEM HarpaBfieHWsAM. JTO He YTO MHOE KaK ra3 KBaHTOB
3NEKTPOMArHUTHOTO U3MyYeHUs. JHeprusa, codepallasaca B HeM, Ypes-
BbIYaAHO BbICOKA: 60MbLLE CBETOBOWN 3HEPrum, UCMYLLEHHON BCEMU 3BE3-
laMu 3a BPEMS MX CYLLLECTBOBaHUSA. Ha Kax[plii KybuUecKuin caHTUMETP
BceneHHoli npuxoautcs okono 400 KBAHTOB M3My4YeHMUs], a NOMHOE YuC-
N0 KBAHTOB B BUAMMOI YacTu BceneHHOl B HECKOIbKO MUNapA0B pas
60/bLUe MOMHOrO YMcna YacTuL, BelecTa (aTOMOB, f4ep, 31eKTPOHOB),
N3 KOTOPbIX COCTOAT MJIaHeTbl, 3Be34bl U ralakTUKK.

310 1 ecTb (POHOBOE M3Ny4eHne BceneHHoi, koTopoe (Bcned 3a .C.
LLIKNOBCKMM) MPUHATO Ha3blBaTb PeIMKTOBLIM. OHO MpefcTaBseT co-
601 oCcTaTOK (PEeNMKT) CBEPXMIOTHOrO M cBepxropsyvero (C Temnepary-
poil MunAvapgbl rpagycoB N Bbllle) COCTOSHNA BCeneHHON B Aanekom
MPOLU/IOM, KOrfa BCe BeLecTBO NpeLCcTaBnsa/io coboi [03Be3AHYH0, fora-
NaKTMYeCKyto nnasmy, 6onee nim MeHee O4HOPOLHO MepemMeLLaHHYyH C
rasom KBaHTOB. KBaHTbl 31€KTPOMArHUTHOIO M3My4YeHUsi B3avMOAeN-
CTBOBa/IM C N/1a3MOM, paccenBasCb Ha 31IEKTPOHAX, 1 COCTaB/SANN BMECTE
C Hell efMHYIO Cpefy, paBHOMePHO 3anosHALYH0 BceneHHyto. ObLee
paclwmpeHne BceneHHol (nocne Bonblwioro B3pbiBa) oxnaxpano co
BPeMeHeM Mna3My U KBaHTbl. MpyMepHO Yepe3 MUIMOH NeT Nocne Ha-
yasia pacLUMpPeHns TemrnepaTypa cpefpbl yrnana o 3Ha4eHUs B HECKOJIbKO
TbICAY rpafycoB, MPY KOTOPOIA 3NeKTPOHbI U A4pa, pasfiefieHHble 40 3TO-
ro TEnj0BbIM ABWKEHUEM, CTaiM 00beANHATLCA, PEKOMOMHUPOBATL U
06pa3oBbIBaTh aTOMbl, B TOM YMC/e aTOMbl Yriepoga u apyrux 6uorex-
HbIX 3/IEMEHTOB, YTO CO3[a/I0 MEPBYIO MPeLNOCLIIKY A1 3apOXAeHUs
XU3HU. Mpy fanbHeiiwem MOHWKEHWUW TemrnepaTypbl MOriM o6paso-
BaTbCA MOJIEKY/Ibl, B TOM YMC/e U opraHuyeckue. I geincTeuTenbHO, No
CNeKTpaM fJanekmx rasoBbiX TYMaHHOCTEN acTPOU3MKM YCTaHOBWU
NPUCYTCTBME B HUX XapaKTepPHbIX JIMHNIA BeCbMa CMIOXHbLIX OpraHu4ec-
KX COeLVMHEHWNIA W pajmnKanos.

Mocne anoxu peKoMO6UHaUWMM KBaHTbl YXKe He B3aMMOLeincTBOBa/IN
C MN1a3MOM, MCMbITbIBas NMNLLb 06LLee OXNaXAeHWe, CBA3aHHOE C NPOAo-
Xarownmes pacmpeHnem BceneHHoM.
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KapTuHa ropsyero npoworo BceneHHoli paspaboTaHa B KoHue 40-
x ropoB IN.A.'aMOBbIM Ha OCHOBe (hpMAMaHOBCKOW TEOPUU KOCMOMOIN-
yeckoro pacwumpeHnsa. OH e npefcKasan u CyLLecTBOBaHWE POHA MuU/-
NMMETPOBOr0 U3NYyYeHWUs, KOTOpbIA OTKpblAu B 1964 r. A.lMeH3nac u
P.BubCOH, 3a 4UTO MM 6bl1a NpUCyXaeHa HoGenesckas npemus.

CoBpemeHHaa Temnepartypa rasa KBaHTOB cocTasfifeT okonio 3 K
MOXHO MPUHATL, YTO OHA COOTBETCTBYET TemrepaType KOCMUYECKOro
npoctpaHcTBa. OfHAKO 3Ta TeMnepaTypa CyLLECTBEHHO HUXE TOI, KOTO-
pas HeobxoAuma AN 3aPOXKAEHUSA XU3HU.

WNcxops n3 mofenun paclumpsiolleiics BceneHHONM, ee nepBoHavaslb-
HbIX WU HbIHELLHWX NapaMeTpoB, Hen36exeH BbIBOL O TOM, YTO MpPU OX-
naxaeHnn BceneHHoM OT mMunnvapfos rpagycos o 3 K cyuiectsoBan
BPEMEHHOW WHTepBasl, 61aronNpuUATHLIA N0 TeMrnepaTypHbIM YC/I0BUAM
AN18 BO3HWKHOBEHUS W CYLLECTBOBAHUSA >XXU3HU. DTOT BPEMEHHOW WH-
Tepsas (3Tan) Mbl Ha3Ba/M MepBbIM KOCMO3OMCKMM nepuogoM. Ecnn Ta-
KOV Mepuog CyLecTBOBasl, TO MOXHO C 60/bLUEN MU MEHbLUER YBEpeH-
HOCTbIO CUMTaTb, YTO XKW3Hb Ha MN/aHeTbl 3eMHOro TWMa 3aHeceHa W3
KOCMMYECKOro nmpocTpaHcTBa. [aBHbIA BOMpOC, Tpebylowunii OTBETa,
TakoB: COBMajasv N MO BPEMEHU OMTUMasbHbIE [/15 XKXU3HWU MIOTHOC-
THble 1N TemnepaTypHble XapakTepucTukn BceneHHo? BO3MOXHbI Tpu
BapuaHTa Mogfenn paclimpsiolelics BceneHHol (M, cnefosaTesibHO,
CTO/IbKO >Xe BapMaHTOB OTBETA Ha MOCTaB/eHHbIV BOMPOC) B CBA3N C
npeanonaraeMbiM CyLL,eCTBOBAHMEM MEPBOr0 KOCMO30WCKOro nepuoga
(pnc.3.4).

B nepsom BapuaHTe onTuManbHas TemnepaTtypa 3anasfbliBaeT Mo
OTHOLUEHMIO K OMTUMA/bHOW MNOTHOCTU. HebnaronpuateH Takxe W
BTOPOI BapuaHT (LOCTVXXeHMe ONTUMasbHOW MNOTHOCTM 3anasfjblBaeT
Mo OTHOLLEHMIO K ONTMManbHOW Temnepatype). Hanbonee 6naronpus-
TeH TPeTUil BapuaHT, B KOTOPOM ONTMMasibHble Temrepartypa W nnoT-
HOCTb XOTH Obl YaCTUYHO COBMAAAIOT BO BPEMEHMU.

Bhbilwe y)xe 0TMeyasiocb, UYTO MOC/e PeKOMOUHALUUW 3MIEMEHTaPHbIX
yacTuL, B aTOMbI, Nja3Ma 1 ra3 KBaHTOB MepecTann B3aMMOLeiCTBOBaTb
ApYyr C ApYroM U fanblue 3BOMOLMOHNPOBAIN KaXbIl M0-cBOeMy. Ecin
ra3 KBaHTOB [0 HACTOALLEro BpemMeHW paBHOMEPHO pacnpefesieH BO
BceneHHOM, TO BELLECTBO NpeTepneno (yKTyauun, B pesynbTaTe Yero B
HeM 06pa30BaiCb HEOAHOPOAHOCTMW, MOPOAMBLUME BMOCNEACTBUN TY-
MaHHOCTW, 3Be3[bl, raflakTUKN N CKOMJIEHUS TanakTuK.

x obpa3oBaHMe BeCbMa OPUTMHAIbHO OOBACHSAET BMXpeBas Teopus
Baliyzekepa (Weizsacker, 1944). Mo MHEHUIO 3TOr0 aBTopa, MepBUYHAsA
BceneHHass (NnpumeHUTeNbHO K Bonbwomy B3pbiBy — BceneHHas Ha
OMpefie/IeHHOM 3Tarne paclUVpeHus) cocTosna U3 rasos, CofepXalnx
pa3nyHble 3/IEMEHTbI, NPV 3TOM CKOPOCTb ABUXXEHWS ra3oBoro BeLle-
CTBa B pa3HbIX MecTax 6blna pa3Hoi. BcneAcTBme 3TOro BO3HUKANM Typ-
OyNeHTHble TOKM U MHOTOYMC/IEHHbIE BUXPY. MNOTHOCTb ra3a Bo3pacTa-
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Kocmnueckuii

HY /b

Puc.3.4. Mogenb paclumpstoLLeiics BceneHHol B CBA3M C BO3MOXXHOCTbH) CYLLECTBOBaHNS
MepBOro KOCMO30MCKOro Nepuoga:
1—BapuaHThI 3BotoLmK BeenenHoli (1, 11. 111); 2—onTumManbHble 415 3apoXaeHNs
YXWU3HW TeMMepaTypHble YCNoBuUs; 3—onTUMasibHbIe NNOTHOCTHbIE YC0BUSA

Na B HanpaBfieHNMN K LEHTPY KaXA0ro BUXPS, U B 3TUX MeCTax MOCTEMNeH-
HO HayMHanacb KoHAeHcalumsa atoMoB. Takum obpa3om, BceneHHasa pac-
nanacb Ha MHOXECTBO BWXpeli, 06pa3oBaBLUMX CBOW MaTEpPUHCKME Ty-
MaHHOCTU. BHYTpU KaKaoi TyMaHHOCTWU CyLLECTBOBaiN CBOWU Typoy-
NEHTHble TOKK, 06pa3oBaBLLUME MaTEPUHCKMNE Tena 3Be3AHbIX CKOMIEHWA,
W, HaKOHEL, B KaXXAOM 3BE3AHOM CKOM/EHWN BO3HWK/IN MOCTOSHHbIE
3B€3[bl U NMaHETbI.

ConHue SBNSETCH OAHON M3 BO3HMKLLUMX TaKMM 06pa3oM MOCTOSH-
HbIX 3Be34. BuxpeBas Teopus npeanonaraeT, YTO Ha paHHel cTaguu pas-
BUTUSA LieHTpasbHOe CBETU/I0 Obl0 OKPYXXEHO ObICTPO BpallatoLleiics
rasoBoii MaHTMel ¢ maccoit okono 1/10 maccel ConHua. bnarogaps Bpa-
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LWCHWIO, MaHTUsA npuobpena ANCKOBUAHYIO (opmy. BHYTpU AucKa Te e
TypOyNeHTHblEe TOKWM MPUBENM K BO3HWKHOBEHWIO BUXPEN, BbI3BABLUMX
KOHZEHCaLMI0 ra3oB W, COOTBETCTBEHHO, 06pa3oBaHMe MnaHeT.

TemnepaTtypa BHYTPW ra3oBOil MaHTUWM y6blBasna 06paTHO NPOMop-
LMOHaNbHO KBagpaTy paccTosHms ot ConHua, cnefoBaTtenbHO, Hambosee
6naronpusTHble YCNOBUA [1S NepeHacbIWeHns ra3oBoro BellecTsa U
ero KOHAeHcaLMm CyLLeCTBOBa/IM Ha Nepugepmmn ancka, BCreactane 6onee
HW3KOW TemnepaTypbl, N COCTOABLUEN M3 BOLOPOAA, MeTaHa U aMMuaka.
NHTeHCBHaA KOHAeHCauuMs rasoB npueena K 06pa3oBaHUIO KPYMHbIX,
HO MeHee MA0THbIX BHEWHMX nnaHet (KOnutep, CatypH v gp.). BHyT-
peHHue nnaHeTbl (Mapc, 3emns u ap.), UMetoLmne MeHbLUE pasMepbl, HO
60MbLIYH0 MNOTHOCTb, BO3HUK/AW B OCHOBHOM MyTEM rpaBUTaLMOHHOIO
3axBata Matepvana MaHTUw.

TaknMM 00pa3oM, B NIOKa/bHbIX yYacTKax paclumpsioLleiics Bcenen-
HOI, Hanpumep B ras0BbIX TYMaHHOCTSAX C LeHTpasibHONM 3Be3g4oW (Mnn
6e3 TakoBOI), BO3HMKANM Y4aCTKWN MOBbILIEHHOW MAOTHOCTM, HarpeBae-
Mble W3y4YeHnem 3Be3dbl (MM 3a CYET COOCTBEHHON KMHETUYECKOW
3Heprun) fO ONTUMasbHbLIX ANA BO3HWKHOBEHMA XXMU3HW TeMmnepaTtyp.
BpemeHHON MHTepBas CyLLECTBOBAHNSA TaKUX y4aCTKOB Mbl Ha3Bav BTO-
PbIM KOCMO30MCKMM nepuofoM. MpAMbIX AOCTOBEPHbLIX AAHHbLIX O peasib-
HOM CyLLLeCTBOBaHMM 3TOr0 Nepuoja Mol He MeeM. MNpasaa, B nocneHee
BpEMS B neyaty MOSBUINCHL COOBLLUEHMS O AKOObl 06HapY>XXeHHbIX OC-
TaTKax MPOCTEMLLIMX OpPraHM3MOB W Cnefax BeLecTB 6eNKOBOro Tmna B
mMeTeopuTax 1 obpasuax ropHbix nopos Mapca.

HakoHel, TpeTwuii KOCMO30CKMIA Nepuog CBA3aH C CyLLeCTBOBaHUEM
NnaHeTapHbIX CUCTEM, Ha KOTOPbIX CO34aBa/INCh YCOBUSA AN151 BO3SHUKHO-
BEHWSA XXM3HN. KOCBEHHbIM NOATBEPXKAEHNEM aBTOXTOHHOIO NMPOUCXOX-
AEHNA XKM3HN Ha Hawlel nnaHeTe SBNAETCA BELLECTBEHHOE, OMOXMMU-
YecKOoe M reHeTuyeckoe nogobue Bcex POPM 3eMHbIX OPraHM3MoB — OT
NPOCTENLIMX A0 CaMbIX BbICOKOOPraHU30BaHHbIX.

BO3HMKHOBEHME XM3HW Ha 3emsie HEeKOTOpble aBTOPbl CBA3LIBAOT C
nnaBfieHNEM MaHTUM N ee ferasauuein. B pesynbtate 3TMX NpPOLLECCOB
thopmumpoBasncs 6a3anbTOBbIA CMOW 3€MHON KOpbl, NEPBUYHbIA OKEaH U
nepBuMYHas aTrmocgepa.

MnaBneHve n ferasayms MaHTUM NO NPUHLMNY 30HHOW MNNaBKK
NPUBOAMNO K U3NMAHMIO 6a3abTOBON Marmbl, KoTopas, no A.M. BuHor-
pafoBy, coAepXana B cpefHeM OKOM0 7% BOfbl (OT M3MBLUEACS MacChl
6asasbToB). OAHOBPEMEHHO Ha MOBEPXHOCTb 3eMay MOCTynaau rasbl
CH4, CO, C02 NH3 S, HZS, HC1, HF, H21 HekoTopble 4pyrve, COCTaBMB-
LIMe MepBUYHYIO aTMocdepy (Ha nepBoM MecTe, BepoATHO, 6bin CO2).
Mexay aTMKn rasamy Kak B aTMociepe, Tak U B NepBUYHON rugpocde-
pe NPOVCXOANAN CNOXHbIE XUMUYECKUE peakuun.

M. Oairogd), 3. IMnnnHKOTr 1 P. 9K (1964) npn MHOrMX KOM6GUHa-
LmMax Temnepatypbl U anemeHTapHoro coctasa (H, C, O) Bbluucanin
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Pvc.3.5. TpoiiHas gvarpaMma TepMOAMHaMMYECKM PaBHOBECHOI cucTembl C-H-0:

BepLumHbl gparpammbl cO0TBETCTBYHOT 100%-HOMY COZePXKaHNIO 31IEMEHTA.
BbiLLe )XMPHOW NMHWI pacronoxeHa 0671acTb CTabUNLHOTO CyLLECTBOBaHUS
TpacmTa npy atMocepHoM AasneHun 1 500°K. Bbille MyHKTUPHOR NHUK
COj-CH, BO3MOXHO hopMUpOBaHNe 3HAUNUTENbHBIX KOMMYECTB MOMNLMKINYECKNX
apoMaTWNYeCKNX COeANHEHNI N POACTBEHHbIX VM BELLIECTB

KOHLEHTpaumMn 60NbLIOr0 KOMYecTBa COeLUHEHUI, HaxOAMBLUMXCA B
nepBUYHONM atmocepe 3emMan B COCTOSHUN TEPMOLMHAMMUYECKOrO paB-
HOBECUA N MPeACTaBNAIOLMX UHTEPEC C BMONOrMYECKOA TOYKM 3PEHNS.
PacuyeTbl, NpoBefeHHble Ha OBM, nokasann, 4To B COCTOSHUW TepMoaun-
HamMWM4yecKoro paBHoBecus 00pas3yrOTCs, XOTA U B MasibIX KONMYECTBax,
TaKXe XXWM3HEHHO BaXKHble OpraHMyeckue BelLecTBa KakK MypaBbuHas,
YKCYCHas 1 MOIoYHasa KUCMOTbl, MUPUANH, TIULMH U pa3inyHble cnup-
Tbl, 84€HWH, UMTO3MH, FIOKOTIMUMH W PS4 ApYrux coeanHeHnii (puc.3.5).

TakuMm 06pa3oMm, AN BO3HUKHOBEHUS 3TUX BeCbMa CIOXHbLIX Opra-
HUYECKMX COeAMHEHWI He TpeboBaUCb KaKue-TO WCKIHUUTENbHbIE
YCNoBUS B BE3KMIHEHHON aTMocepe 3eMnun; AOCTATOYHO 6bINO YyCTa-
HOBJIEHWUA YaCTUYHOIO WA MOSIHOTO TePMOAMHAMUYECKOro paBHOBe-
cus B cucteme H-C-O.

VIMEHHO B [0BOMbHO LUMPOKUX YCMOBUAX Takoro paBHOBeCUs pea-
NN3YIOTCA 0COOble OT/IMYUTENIbHBIE CBOMCTBA aTtoMa Yriepoga, npexne
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1CCro, ero crnocobHoCTb 06pa3oBbIBaTh Lienu, KOTopas Yy APYIUX XUMK

YECKMX 3/1EMEHTOB BCTPEYaeTCA PeLKO M TOMIbKO Npu 0COObIX YCNOBUAX
CVHTe3a. [JpyrM BaXXHbIM CBONCTBOM SIBNSETCA BO3MOXHOCTb CYLLECTBO-
BaHWSA B OAHOW W TOM XKe MOMeKyne aTOMOB yriepoja pasnn4yHoi crene-
HW OKMWC/IEHHOCTU, 4YTO 06YCNaB/MBAET BHYTPEHHIOK HEYCTOWYMBOCTb
MOJIEKYNT U UX CK/IOHHOCTb K AMCMPOMOPLMOHPOBaHUIO, COMPOBOX/A-
owemyca BbigeneHnem aHeprun. Kak otmevaet HO.ADKpgaHoB (1968),
OpraHM4ecKoe BeLLEeCTBO, BO3HMKLLEE abUOreHHbIM MyTeM, OKa3blBaeTCs
B COCTOSIHUM ObITb MCTOYHIKOM 3HEpPruv A8 CBOEro BHYTPEHHEro ca-
MOpasBUTUS.

CamopasBuTie — TO CBOWCTBO, KOTOPOE XapaKTepPHO KaK abuoreH-
HOMY OpraHuW4eckoMy, TaK N >XMBOMY BeLLECTBY.

M3 Bcex nnaHeT COMHEYHOW CUCTEMbl MMEHHO Ha 3emne co3Janunchb
Hambonee 6naronpuUsTHbIE YC0BUSA A1 peani3aLim 0CoobIX CBOMCTB aToMa
yrnepoga (Hannume B atmocepe atomos H, O n C, opmunposaHue rma-
pocgepbl U HEBLICOKME MONOXMTE/IbHbIE TEMMEPATYpbl CPeabl), YTO Mpu-
BENI0 K BO3HMKHOBEHWIO OPraHUYecKOW XM3HW. byab 3emns Ha mecTe
BeHepbl nin Mapca, Bps4 M 3TO CTano 6bl BO3MOXHbLIM (B MEPBOM Crly-
yae —>Kapa B COTHM rpagycoB, BO BTOPOM C/lydae — MOYTU KOCMUYECKNIA
xonog).

OfHaKo He cneflyeT 3abbiBaTb, YTO U CO/HLE 3BOMOLNOHUPYET, Npu-
yem B Xofe 3sosirouumn avameTp Co/Hua YMeHbLUAeTCs, a U3flyyeHme BO3-
pacTaeT. CyLleCTBYHOT NPeANONOXKEHNS, YTO COMIHEYHAA paauaLnsa yBeu-
ymBaeTcs npumepHo Ha 5% 3a mnpg net (Newman, Rood, 1977), T.e. Ha
MPOTSHKEHUN MCTOPUM 3eMSIM [O/DKHO HabnofaTbCA MOCTENEeHHoe Mo-
TenneHve KN1MMarta, a B apxee 1 NpoTepo3oe, Nno-suanMomy, 6bino gocTa-
TOYHO MPOX/IALHO (ECNIM He XOMOAHO). B Takmx yCnoBMUsAX XU3Hb BPAL N
Mor/ia BO3HUKHYTb. OfiHAKO He CrieflyeT 3abbiBaTb, YTO MOHWKEHHOE 3Ha-
YeHue CONIHEYHOW MOCTOSHHOW, BO3MOXHO, B TO BPeMS KOMMEHCUpoBa-
nocb 6onee BbICOKUM cogepxkaHvnem C02B atmociepe, UTO NPUBOAWIO K
[OMONTHNTENIbHOMY HarpeBy 3a CYET «MapHUKOBOIO 3ddeKTa.

3.6. BOOA - MATb XW3HW. CTPYKTYPA BO/Abl

Ecnn ConHue — oTew, BCEro >XXMBOFO Ha 3emse, AatoLMil CBETNO,
TEN0 M 3HePruto, To BOAa, N0 MHEHUIO MHOTUX Y4eHbIX, SB/IAETCA TEM
MaTEPUHCKUM «4PEBOM», KOTOPOE MOPOAWMIO XKU3Hb.

OfHaKo B 3TOM CPaBHEHWUW eCTb OfIHA OCOOEHHOCTb. [leTn Ha onpe-
[eNeHHOM 3Tarne >XW3HW BMOoJIHe MOryT 060ATUCL 6e3 CBOMX POAUTENE.
KW3Hb, 3apoaMBLLIAACA B BOLE M B KOHUE KOHLIOB BbIlleALas U3 Boabl
Ha cywly, TaKk MU He CMOr/fia 0CBOGOAMTLCA OT Y3, CBA3LIBAKOLLMX €e C
maTepbto —BOLOW. TaM, rae HeT BOAbI, HET M XM3HW. MaTb —BOfja U ee
ANTA —>XKN3Hb HaBEYHO Mepensiennuch B 00bATUAX. Boja — He TONbKO
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cpefa, rae BO3HMKNA XKU3Hb, BOAA — MOCTOSAHHBIA CMYTHUK U YY4aCTHUK
XXU3HW: BOAA BXOAMUT B COCTaB OPraHWU3MOB, BOfAa y4acTByeT B (DOTOCUH-
Te3e Npu 00pa3oBaHUM CIOXKHbLIX OPraHNYeCKUX COeAUHEHWNIA, UMEHHO B
BOAHOW cpefe MpOTeKaloT GUMOXMMUYECKMEe peakuuu u obuTaeT Orpom-
HOe KO/IMYecTBO pa3HOO0OpasHelLwmnXx OopraHW3MOB.

OpraHn3mbl 1 NPUPOAHbIE BOAbI 3EM/IN POLHUT eLLe 04HO 06LLee CBOI-
CTBO. Bbllle Mbl HEOAHOKPATHO MOAYEPKMBASIM, YTO BCE XKMBOE BELLECTBO
3eM/n eIMHO —KaK B BELLLECTBEHHOM, TaK ¥ B FeHETUYECKOM, OBMOXMUYeC-
KOM W 3BOJIIOLMOHHOM OTHOLLUEHUAX. TO e CMOe MOXHO CKasaTb O BOAE:
BCe NPUPOLHbIE BOAbI eAnHbl. [OHATUE O eAVMHCTBE NPUPOAHLIX BOA BMep-
Bble OblI0 chopmynMpoBaHo B./.BepHafckvm B criegytollem Buge: «Bca
XWNIKasa cocTaBHasA YaCTb BELLEeCTBa MnaaHeTbl NpeacTasfeT eanHoe Lenoe,
HepaspbIBHO CBA3aHHOE B CBOEM MOpaXKatoLLeM Hac pasHoobpasvm» (1960,
crp. 18). bonee TOro, B HaCTOALLEE BPpeMsi UMEHOTCH BECKME OCHOBAHUSA rOBO-
pUTb 06 eAMHCTBE NMPUPOAHLIX BOA W XXMBOTO BELLECTBA.

B npegbiayLuem nogpaszaene Mbl BKPaTLE pacCMOTPEIN HEOObIYHbIE CBOWA-
CTBa aTtoMa Yrnepoja, CyLleCTBeHHble A4/ 3apOXAeHUS U CYLLEeCTBOBAHNSA
XXM3HU. AHOMa/IbHbIE CBOMCTBA, Kak Obl10 NOKa3aHo B nogpasgene 2.6, npu-
CyLy Takxke Bofe. TaM »e Obin10 BbICKa3aHO NPeAnooXeHne, YTO UMEHHO
Gnarogaps 3TUM CBOMCTBaM MOJIEKY/Ibl BOLbl ABNAOTCA CPeAon U KUpnu-
4yMKaMmn XU3HW. BOT Takoe yauBUTE/IbHOE COYETaHWe Y WUCTOKOB YKMU3HU:
HeoOblYHbIe CBOICTBA aTOMa Yr/iepofa U aHOMa/lbHble CBOWCTBA BOApbI.

Hwuxe BKpaTLe pacCMOTPUM elle 04HO 0cob0oe CBOMCTBO BOAbl — ee
CNOCOBGHOCTbL CTPYKTYpUpoBatheA. MO MHEHWI0 MHOrMX aBTOpPOB, 3TO
CBOMCTBO WUrpaeT CYLLECTBEHHYIO PO/iIb B XXM3HEHHbIX MNpoleccax, 0Co-
GEHHO Ha MO/NeKY/APHOM YPOBHE.

V3BecTHble B HacTosLLee BpeMs NPeACTaB/IeHMs O CTPOEHWUW arpera-
TOB MOJEKY BOAbl MOXHO pas3fieNiMTb Ha Ase rpynnbl (CamapuHa, 1977).
OfHW nccnepoBaTeNin CYUMTAIOT, YTO Y MONEKYN BOfAbl peannsyroTcs Bce
YeTblpe BOAOPOAHbIE CBA3M (3a CYET [BYX Map HernofeneHHbIX 3/1eKTPo-
HOB KMCNopoga W1 ABYX MOMOXUTE/NbHO 3apsXeHHbIX aTOMOB BOAOPOLA),
BCNEACTBME Yero CTPYKTypa BOAbl MMEET TeTpasApuvyecKuin Xapakrep;
KaXJaa ee MOMeKy/na OKPY>KeHa Mo TeTpasgpy 4eTblipbMdA ApYruMu Mo-
nekynamu. [pyrue aBTopbl nonaratoT, YTO peanm3yroTcs TOMbKO [Be CBS-
3n, bnarofaps Yemy MOMEKY/bl BOAbI 06Pa3ytoT MHEVHbIE Lienu, OCHOBY
KOTOPbIX COCTaB/AT TaK Ha3blBAEMble BOAOPOAHbIE MOCTUKM.

Hauana nepsoro HanpasfieHNs ObINy 3a/10XKEHbI B KNIACCUYECKUX TPY-
pax [x.BepHana n P.daynepa (1934). CornacHo faHHbIM 3TUX YUYeHbIX, B
3aBMCUMOCTW OT TEMMEPATypbl BOAE MPUCYLLM TPU TUMA PACMONOXeHUs
MO/ieKyn: Bofa 1 — Tuna fbha-TpuaumMnTa, 006pasyeT TeTpasfpuyeckm
KOOPAMHMPOBAHHYIO PELLETKY CO CTPYKTYPOM, MOXOXEN Ha UCKAKEHHYIO
CTPYKTYPY MWHepana TPUAUMUTA, W CYLLECTBYET MpU TeMMepaType Huxe
4°C; Boga Il —Twvna kBapua, co CTPYKTYpPOi, HaNOMUHAOLLEN CTPYKTYpY
MUHepasia KBapua, U3BecTHa B MHTepBase Temnepartyp ot 4 go 200°C; Bofa
Il —nA0THO yNoXeHHaa nieanbHas XXMAKOCTb 6e3 3aMeTHbIX BOAOPOL-
HbIX CBSI3€l, CYLLECTBYeT npu TemnepaType Bbile 200°C.

212



CornacHo COBpeMeHHbIM MNPeLCTaB/eHNsAM, BOAAHOW nap He umeet
CTPYKTYPbl U COCTOUT MPEVMYLLECTBEHHO W3 MOHOMEPHbLIX MOJIEKY
BOAbl. B NpOTMBOMNONOXHOCTL 3TOMY /IC4 — BOAA B BbICOKOW CTeneHu
ynopsagoyeHHoCTU. XXKunaKas Xe Bofa 3aHVMMaeT MPOMEXYTOYHOe MOJIo-
YEeHVe MeXxay napom v nbaoMm. Mpy 3TOM OAHW aBTOPbI CTPYKTYPY XWA-
KO BOAbl paccmaTpuBalT Kak HeOLHOPOAHOe 06pa3oBaHuve, Apyrve —
KaK OfHOPOfHOE.

N.Xonn (Hall, 1948) cozgan aoByXCTPYKTYPHYH Mogenb Boabl. CornacHo
3TOM MOfEeNw, B BOAE CYLLECTBYIOT /ibONOAO6HbIE M MIOTHO YNaKoBaHHble
MO/eKY bl (MOHOMEPbI), NOCNeAHME 3an0THAKT NPOCTPAHCTBO MEXAY /bJ0-
nofo6HbIMM 06pa3oBaHUAMU (Nb4ONOLO6HOCTL 06BACHAETCA 6/IM30CTLIO
XapakTtepa BOAOPOAHbIX CBSA3Ei B BOAE K TEM, KOTOPbIe CBOMCTBEHHBIM /ibAy).
CyLLUecTBOBaHME CKOM/IEHWIA MOJIEKY/ BOAbl, COELUHEHHbIX BOAOPOLHbLIMU
CBA3AMM, Hambosiee BbIFOAHO C 3HEPreTUYECKMUX NO3ULMIA.

B mogenu I'.®p3aHka 1 Y.BuHa {Frank, Wen, 1957) oCTpoBKM /1b0MN0-
[O6HbIX CTPYKTYp paccMaTpmBalOTCA B KayeCTBe «MepLatoLmx poes»
(flickering clusters. «Poii» nnn «knactep» BKOYaeT 40 150 Monekyn Bofbl.
Bpewms ero cyLectsoBaHus He npesbiwaeT JOD— 10 lc, BcnefcTsme Yero
1 NPOUCXOANT XapakTepHoe A/1s 3TUX 06pa3oBaHunii «mepLaHme» (puc.3.6).

Puc. 3.6 CTpyKTypa >XnaKoii Bofibl (MOfie/b «MepPLIAIOLLIX POEB»)
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C noBbllIeHMeM TeMMepaTypbl 4acTb BOAOPOAHbIX CBS3ei paspblBa-
etcs (npn 100°C — okono 70% Bcex cBsizeld, a npu 370°C Bce MOMEKY bl
BOZbl OKa3blBAKOTCA MOHOMEPHbIMW), a TaKXKe YMEHbLUAKTCA pas3Mmepbl
«poeB». C 3TUMU SABIEHUAMMN CBA3AHO YMeHbLUeHWEe BSA3KOCTW BOAbI C
POCTOM TeMnepatypbl. AHa/I0rMYHO TeMepaType Ha CTPYKTYpY BOAb! Aeld-
CTBYET BHELUHee [aB/fieHne, XOTH ero BNAHUE BbIPaXKaeTca 60siee CNox-
HOW 3aBUCHMMOCTbIO.

3noxeHHOe Bbille Aano ocHoeaHue B.C. CamapuHOi roBopuTh O
CTPYKTYPHOM pPaBHOBECMMW BOJbI:

Accouparbl — MOHOMEP
(ecTb BOAOPOAHbIE CBSA3N) <~ (BO#OPOAHbIE CBS3W OTCYTCTBYHOT)

JKCMNepuMMeHTanbHO YCTaHOBMEHO, YTO NPWU TasHbW Nbda NOpPLUU
TaNoN BOLbl COAEPXKaT NOBbILEHHOE KONMYECTBO /bAOMOL06HbIX CTPYK-
Typ. TaK KaK B K/IeTKax OpraHnM3mMoB BOfa TakXe CTPYKTYpPUpOBaHa, TO
Tanas Bofga 61aronpuATHO BO3[ENCTBYET Ha >KMBOe BELLECTBO U Jaxe
asnsetcd ouocTumynsTopom (A.K. T'ymaH). TonoxuTensHoe BAvsHUE
Tanomn Bofbl 06BACHAETCA CrefyoWwmMm npuunHamu. Bo-nepebix, opra-
HU3MYy He TpebyeTcs TpaTUTb LOMOSIHUTE/IbHYHO 3HEPTUK0 NS OCYyLe-
CTBNIEHUSA NePecTPOVKM CTPYKTYPbl BOAbl. BO-BTOPbIX, CTPYKTYpUPOBaH-
Has BOJA /Nlerye BCTYMNaeT B pas3/IMyHble BUMOXMMUYECKME peakLuun.

Bopga, nuwet B.M. Myxaues (1975), 310 kak 6bl kopceT gns AHK.
lMoka oHa cTpykTypmuposaHa — AHK gepxutca B csomx cnupansx. Ho
KaK TO/IbKO CTPYKTypa BOAbI HapyLLaeTcs, YAepXmBaroLLas cuna ncyesa-
eT, u monekyna AHK HauymHaeT packpy4dmsatbca. pu packpyumBaHUn
OHK gonxHa cfienaTs MHOro coTeH 0060pOTOB, NMpeofosieBas npu 3ToM
COMNpOTVBNEHWE Ccpedbl (BA3KOCTL). M Tem He MeHee, Takoe packpyuvisa-
HMe NPOUCXOAUT OYeHb bblCTpo — BCero 3a 1,4 ¢. Takum obpa3om, Boga
Kak 6bl SIBNAETCSA COCTaBnstoLWein monekynbl AHK, yyacTytoweil B ne-
pefaye VMH(popmalun, Heo6XOAMMON AN PYHKLMOHUPOBAHWUA >KMBOTO
opraHu3ma.

CKOpOCTb XMMMWYECKUX peakuuid, KaK W3BEeCTHO, YyBeNN4YMBaeTCs C
noBblLLeHVeM Temnepatypbl. OAHAKO GefKoBble BeLLeCcTBa UMET BepX-
HWUI npefen TemnepaTypHOR yCTOMYMBOCTM. [103TOMY Yy BbICLUMX Ten-
NNOKPOBHbIX OPraH1M3mMOoB BbIpaboTancA Tako MexaHu3m TepMOoperysns-
LUK, KOTOPbIA yCTaHaBNMBAET TeMnepaTypy Tena Ha ypoBHe 37°C. Haps-
[y C «6apbepoM YCTONYMBOCTM» BE/IKOB CYLLECTBYET M APYrOil MEXaHW3M,
OpPVEHTUPOBAHHbIA UMEHHO Ha 3TOT TemnepaTypHbIi YPOBEHb, — BOf-
HbIli. B.M. MyxaueB yKa3bIBaeT, YTO BOZa MMeeT Kak Obl [jBe TOUKM NOSAB-
neHus: npu 0°C, Korga OHa MnpespaLLaeTca B XUAKOCTb, U Mexay 30 v
40°C, korga nof BAWSHWEM WHTEHCUBHOIO TEenjoBOro BO3MYLLEHUA
KpuCTa/iInyecKas CTPYKTypa ucyesaeT NOMHOCTbHO. OfHako 3ToT Mpo-
Llecc obpatum, ¥ KeTka cnocobHa BOCCTaHaB/IMBaTb KPUCTa/I/IMYECKYHO
CTPYKTYpY BOfbl MMEHHO B 3TOM WHTEpPBasie TeMmnepaTyp.
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CyLlecTBeHHOe B/IMSHUE Ha CTPYKTYpY poOAbl OKa3blBalOT HOZOPa-
CTBOPEHHbIE BelecTBa. ITO 06YC/MOBNEHO TEM, YTO BOAOPOAHbIE CBS3U
MMEIOT 3M1eKTPOCTATUYECKNIA XapaKTep, CnefoBaTe/lbHO, pacTBOPSEMble
MNOHbI BUAKOT Ha 3TW CBA3U. YCTaHOBMEHO, YTO MOHbI GO/MbLLMX pasme-
pOB CrOCOBGCTBYIOT paspyLUeHnIO NbAonofobHbIX CTpyKTYyp (K+ Rb+, Br,
J ). Ecnmn 3apag noHa ele 1 HeBenWK, TO BOAOPOLHble CBS3W He 6yayT
3aMeHeHbl CU/TbHbIM B3aUMOAENCTBUEM BOAbI C MOHAMW, 1 MOJIEKY/Tbl BOAbI
NpYOGPETYT 6ONbLUYI NOABUXHOCTb. MOHbI C 60MbLLIOA MAOTHOCTLIO 3aps-
fna (HebOMbLUOK pa3mep M 3HAYUTENbHbIA 3apsaa, Hanpumep Li+un F)
YKPennawT NbAoNoA00HbIE CTPYKTYPbl U CHVKAKOT MOABMXKHOCTL MO-
NeKyn BOfpl.

MosBneHne NOHOB B BOAE BbI3bIBAET TAKXXE U3MEHEHMWE ee TepMOAN-
Hamunyeckux cBoiicTB (KpecTtos, 1962). B 4aCTHOCTM, U3MEHEHUE 3HTPO-
N1 NPV BBEAEHWUN B BOAY MOHOB MOXET OblTb OXapakTepu3oBaHO Cle-
AYIOLWMM ypaBHEHNEM:

AS™P= as,+as?

rage ASHUp — U3MeHEHWEe 3HTPOMUM MNpK rmaparaumm MOoHa;
AS,  — N3MEHEeHWe 3HTPOMUW Npy 06pa3oBaHMM VOHA B BOLHOM
pacTBOpe M3 razoobpasHOro MoHa M Kakoro-to Ko/imyecT-
Ba MOJIEKY/T BOABI;
AS2  —Wu3MeHeHMe 3HTPONMM, CBA3AHHOE CO CTPYKTYPHLIMU MU3Me-
HEeHUSMU BOAbI NPW rMapaTauun 1oHa.
BennunHbl AS2 Ans HEKOTOPbIX MOHOB MpuBEAeHbI B Tabn.3.6.

Tab6nuuya 3.6
BenmuaBa U3MEHEHVS SHTPOMNWW, CBA3aHHOI CO CprKTylprIMI/I U3MEHEHUSIMI BObI MK
ruapaTauum ogHoOaTOMHbIX MOHOB (Ho I".A.KpecTosy)
WoH Pagnyc AS2 a.e. MoH Panuyc AS2 se.
noHa, A noHa, A

Li + 0,68 +10,9 Fe3+ 0,67 +102,4
Na+ 0,98 +1,3 F 1,33 -13,6

K+ 1,33 +8,1 Cl- 1,81 -1,2
Rb+ 1,49 +12,5 Br 1,96 -6,4
Mg2+ 0,74 +46,1 J 2,26 -12,6
Cazt 1,04 +31,6 S2 1,82 -216,1
Sr2+ 1,20 +25,5 SeZ 1,93 -10,8

Al3+ 0,57 +95,0

MpeobnagaHue athekTa pasynopsagoueHns (YBeNMYeHNe 3HTPOMUK,
MOMOXUTENbHbIE 3HaYeHMA AS2 COOTBETCTBYET MOHATUIO OTpPULATENb-
Holi rugpaTauumn. MNpeobnagaHue adhekTa ynopsgoveHms (YMeHbLLEHNE
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3HTpOMUW, oTpuuatenbHble 3HayeHUs AS2) KO/IMYECTBEHHO XapakTe-
pu3yeT SB/IEHWE MOMO>KUTENLHOW rugpaTauum.

Mpy pacTBOpPeHUW B BOLE MOHOB, 06/1afatOLLUX MOMOXKUTENIbHON Y
oTpuUaTeNbHOI ruapataumeri, ux o6llee BAUSIHWE Ha CTPYKTYpY pa-
cTBOpa OyZeT 3aBUCeTb OT TOr0, HACKO/IbKO TOT W/IM MHOM MOH CNOCO6EeH
HelTpann3oBaTb MPOTUBOMNONOXKHOE B/IMSHUE [APYroro MOHa.

ECTecTBEHHO, UYTO 3/M1eKTPONNTBI BbI3bIBAKOT CTPYKTYPHbIE W3MeHe-
HMA B Knetke. ®opma cnunpann JHK npaktnyeckn ngeasbHO BNUChIBa-
eTCA B KPUCTAIIMYECKYIO PELUEeTKY fibAa (UM Nbaonofo6bHOro Knacre-
pa). MpucyTcTBUE 3MEKTPONNTA BbI3blBaeT Ckatve mosnekynsl AHK, B
pesy/ibTare Yero Cnupasb YXXe He MOAXOAUT K CTPYKTYpe /ibaa U 06bem
(«KopceT») ynopsao4eHHON BOAbl CUIbHO YMeHbLUAeTCs.

CTpYKTYpHO YnopafoYeHHble CNOM BOAbl 06pas3ytoTCA Takxe BO3/e
TBEPAbIX NOBEPXHOCTEN (Ha PacCTOAHUM HECKONbKUX MUKPOHOB). Takoe
e ynopagoveHune CTPYKTYpbl BOAb! BbI3bIBAKOT U OpraHUYeckre Makpo-
MoOsieKy/ibl. MeTofoM NMPOTOHHOrO MAarHUTHOrO pe3oHaHca 6bI1o ycTa-
HOB/EHO, YTO Monekyna AHK B OpueHTMpYIOLLEM MOTOKE MOXET yno-
pafoymBath BoAy Ha pacctoaHun o 1000 A OoT ee NMOBEPXHOCTW.

Cnoii BoApl, NPUMbIKAOLNIA HENOCPELACTBEHHO K MOBEPXHOCTU TBEp-
[0ro Tena, UMeeT TONLLMHY nopsgka (6-K0) KO'7¢cm 1 B HayyHOI nuTepatype
MNMEHYeTCA rMapaTHLIM. STOT CNON COCTOUT U3 OPUEHTUPOBAHHBLIX MOJie-
Kyn (3a CYET MOMEKY/APHBLIX CU/T HA NOBEPXHOCTY pasfena «TBephoe Teno
— BOfa») N MMEET YETKO BbIPAKEHHYIO rpaHULly, OTAENSAOLLYIO ee 0T Cle-
Aytoulero cnos (auddysHoro). Boga rmg,paTHOro cnos 061aaaeT yrnpyrocTbio
(hopMbl, KOTOpas MOXET OblTb 0XapakTepu3oBaHa M3MePUMON BENNUYMHON
MOZLYNA casura. EVi npucyLLm 1 apyrue CBOMCTBa, PE3KO OT/IMYHbIE OT CBOWCTB
006bI4YHON BOAbI. Tak, MIOTHOCTb MMAPATHON BOAbI B NONMTOpa M Gonee pa3
BbILLE NIATHOCTM OObIYHOW BOfbI, €8 CPeAHSs ANANEKTPUYECKas NOCTOSH-
Haf paBHa 2.2, pe3KO MOHWXKeHa Temnepartypa 3amep3aHus (4o -80°C wu
HIKe), OHa M/I0X0 PacTBOPSET COJIU-3/1EKTPONUTLI U T.A.

mppaTHas Bofa, nepeBefeHHas B CBOOOLHOE COCTOSIHME, HEKOTOPOE
BpeMs COXpaHseT CBOM HeObbIYHbIE CBOICTBA (0T 3-4 YaCOB A0 HECKO/bKMX
CYTOK), T.e. HAXOAUTCA B METAcTabu/IbHOM COCTOSHMMW. Ty BOLY Mbl Ha-
3B/ OCTATO4YHO MoamcmumpoBaHHoi (BanykoHuc, 1976).

Mof BO3AENCTBMEM YNbTPasByKa CBOM HEOObIYHbIE CBOWCTBA OCTATOY-
HO MOAMMMLMPOBAHHaA BOAA TepsieT B TeUeHWe MNepBbIX MUHYT, a npu
MeXaHMYeCKOM repemMeLlnBaHun — B TeyeHne 2-3 4. B ycnoBmsax nosiHoro
MOKOA Mepuoj, penakcauum gocturaet 3-4 CyToK.

K uucny Havnbonee MHTEPECHbIX CBOWCTB OCTATOYHO MOAM(ULMPO-
BaHHOM BOAbl OTHOCWUTCSA €e MOBbILEHHAsA 3/1eKTPONPOBOAHOCTL U pa-
CTBOpAOLLAA CNOCOBHOCTb MO CpaBHEHWO C O6bIYHOWN BOAOWK MpU Tex
Xe ycnosuax. MpumeyaTensHO Takke cnegytollee: fobasneHne K 3Toi
BOAE 3neKkTponmTa (40 KoHueHTpauumn 1-210'6 N) yMeHbLUaeT ee anek-
TPONPOBOAHOCTb, B TO BPeMsi KaK 15 O6bIYHOW AWUCTUNNMPOBAHHON
BOAblI HabMoAaeTcs NPAMO NPOTMBOMOMOXHbIA 3h(eKT.

216



Buonornyeckoe 3HayeHWe OCTAaTOYMHO MOAUMDMLMPOBAHHON BOAbI
MoKa COBEPLUEHHO He N3Yy4YeHO, HO HE BbI3bIBAET COMHEHUS, YTO MMEHHO
OHa MOXET UrpaTb CYLLECTBEHHYH POSb B GMOXMMUYECKMX MpOLEccax.

B cBOMX MOCTPOEHMAX Kak 610n10rn, GMOXMMMKN, Tak 1 9KOSIOMN YUUTbI-
BalOT (hM3NYECKMEe N (IU3NKO-XMMUYECKME CBOIMCTBA BOAbl M BOAHLIX pa-
CTBOPOB, O4HAKO, Kak crnpaseanmeo otmeuvaeT A.M. bnox (1966), npescraene-
HWS 0 TOM, YTO BCe CBOICTBA BOAbI 3aBUCAT OT XapaKTepa Cpeabl, B KOTOPOA
OHa NpebbIBaeT, 1 0 TOM, YTO MPU KaXKAOM TemrnepaType, NP1 KakaoM gase-
HWUW BOAA NPeACTaBNSAET COOO0W CrieumduyecKunii pacTBOPUTENb C MHAMBUZY-
a/lbHbIMM CBOMCTBaMM, ELLE He NOMYYMM NPaB MPaKAAHCTBA B 3TUX HayKax.

Mcxops M3 COBpEMEHHbIX B3rNs40B O CTPYKType M CBOMCTBaX BOApbI,

Hamun Oblna NpeasoXeHa cnefyrowas Knaccumkayms NPUPOAHbLIX BOA,
(Tabn.3.7).

Tabnuuya 3.7

Knaccumkauus npupoaHbIX BOA Kak Crieuutmnyecknx pacTBOpUTENei ¢ MHABUAYabHBIMM
cBoiicTBamu (XofbkoB, BanykoHuc, 1966)

Twvn Bogpl MoaTvn BoAb! OcHOBHbIe (haKTOpbI,06yCNaBNMBatoLLMe
CBOVICTBA BOAb!

Ceo6ogHass  [MouTun He cogepxauiad CTpyKTypa BOfbl,3aBUCALLAA OT

PacTBOPEHHbIX BELLECTB. TemrepaTypbl 1 AaBNeHus, a Takke oT
MuHepann3oBaHHas NpUCYTCTBUS PACTBOPEHHbIX BELLECTB.

CessaHHaa [ungpaTHas CTpyKTypa BOAbl 3aBUCUT OT XapakTepa u

(Ha no Bepx- BEMIMUYMNHbI CBA3bIBAKOLUXCUT MEXAY

HOCTSAIXM MOBEPXHOCTBIO U MO/EKY 1AM BOpbI.

B6m3m OnddysHasn

noBepxHoc-

Tein)

3aBepLuas faHHbIV noapasaen, cunTaeM Heo6XoaMMbIM MOAYEPKHY T,
4YTO CTPYKTYPY BOAbl HEOOXOAMMO MOHMMaTb B LUMPOKOM CMbIC/E: BO-
MepBbIX, KaK CTPYKTYpy camoi mosieky/ibl HD 1, BO-BTOPbIX, KaK CTPYK-
TYpy HEKOTOPOro MHOXeCTBa MOSIEKYN BOAbI.

AHOMaJIbHOE CBOWCTBA BOAbl BbITEKAKT M3 OCOOEHHOCTEN CTPYKTY-
pbl €6 MO/EeKY bl OT 06YC/IOBNEHHbIX 3TOW CTPYKTYPOV MEXMOeKynap-
HbIX B3aUMOAENCTBMIA. ITO BeCbMa YeTKO noameTun B.Jl.Bacunesckuii:
«B Xungkol Bofe npucywas nbfy cBA3b Kaxkgol monekynsl HA ¢ ye-
TbIPbMS COCEAHUMMU (KOAVDKHWUIA MOPALOK») B 3HAUYUTENIbHON CTeneHw
COXPaHSeTCs, O4HAKO «PbIX/10CTb» CTPYKTYPbI NPV NAaBNeHWM NibAa yMeHb-
LIaeTcA, MOJeKy bl «Ja/lbHero rnopsfgka» nonafatoT B «MyCTOTbI», YTO
BeZeT K poCTy MA0THOCTW BoAbl. BogopoaHble cBA3n npumepHo B 10 pas
NMPOYHee, YeM CBSA3M, 00YC/IOBMIEHHbIE MEXMOEKYNSPHBLIMA B3aMOLEi-
CTBUAMMW, XapaKTePHbIMM ANS BONbLUMHCTBA APYTMX XKMAKOCTENR, NO3TO-
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My [N19 MNaBNeHUs, UCnapeHns, HarpeBaHns BOLbl HEO6XOAMMbI ropaszio
60NbLUasA 3HEepPrus, Yem B C/lyvae ApYrux XXULKOCTEMN, YTO 0ObACHAET OT-
MeYeHHble aHOMa/IbHO BbICOKME 3HAYeHWs TensoT M/aBleHns 1 ucna-
PEHUs 1 yaenbHON TennoemkocTu» (1971, c. 172-173).

CTpyKTypa MHOXeCTBa MOJIEKYN BOfAbl 3aBUCWT, Npexze Bcero, ot
Temnepartypbl 1 [aBNeHus, a Takke HaMyus 3MeKTPOIUTOB U B3aMMO-
[eNCTBYIOLMX C Hell TBepAbIX MOBEPXHOCTeW, B TOM yMCie OT cocTaBa
K/IETOYHBbIX U BHEK/IETOUHbIX XWUAKOCTEN XXMBbIX OPraHu3mMoB W Ha/u-
4ms B KNeTKax TBepAblX M TBepL006pasHbIX MoBepXHOCTen (060/104KK,
A4pa, MUTOXOHAPWM 1 T.M.).

3.7. OBWWAA XAPAKTEPUCTUKA TNAPOCDEPbLI U
EE SBOMOLINA

Kak y>ke HeofJHaKpaTHO OTMeYa/1oCh BbliLle, MHOTUE MPAMbIE U KOCBEH-
Hble JaHHble YKa3blBatOT HA TO, UTO XXM3Hb Ha 3em/e Morsa 3apoanTbCs B
OKeaHe rge-1o 3,5 + 0,5 mnpg net Hasag. B cBa3mM ¢ 3TMM BecbMa npumMeYya-
TeNbHbI cnoBa akagemuka C.C. LLBapLa, KOTOpbI nucan: «XMMmU3M HalLei
KPOBW B 3HAUMTE/IbHOW CTEMeHn OTPaXKaeT XMMUIO OKeaHa. B cBoem opra-
HM3Me Mbl HECEM NaMATb 00 YCNOBUAX 3aPOXAEHUSA XM3HU» (1977, c. 375).

Mo3aTomy XOTH Bbl KpaTKOE pacCMOTPeHMe Tapocepbl, Kak 04HOro
13 rNaBHbIX KOMMOHEHTOB 3KO/IOMMYECKOW Cpefbl, HEN36eXHO ANs npa-
BU/IbHOTO MOHUMAHWA YCNOBUIA 3apOXKAEHUA XXM3HN U CYLLECTBOBaHUSA
nopsgka — 6uocdepsbl.

Mmapoctepa — HenpepbiBHas BHeLLHAA 060/104ka 3emnn (reocde-
pa), cocTosLLasn M3 NPOCTPAHCTBEHHO NPEPbLIBUCTLIX N KaYeCTBEHHO OT-
NNYaKoLWLMXCA Opyr OT Apyra 3BeHbeB (OKeaHbl, MOpS, 03epa, peku, no-
4BEHHbIe BOfbl, NapoobpasHas Bnara, BOAA XXMBbIX OPraHW3MoB U T.M.).

BepxHaa rpaHuua rugpociepbl onpefensetcd YPoBHEM MOBEPXHO-
CTW OTKPbITbIX BOLOEMOB (EC/M He cuuTaTb aTMOC(epHoi Bnarun). Hux-
HAS rpaHuua rugpocgepbl TOYHO He onpefeneHa. OfHW aBTopbl ee npo-
BOAAT MO TemnepaTypHOMY YpOBHKO 374°C, KOTOpbIA COOTBETCTBYET
KpUTMUecKon Temnepatype Bogbl. [.HO. BanykoHuc n A.E. Xoabkos (1978)
BbIAENAT TPU TMAPOreosornyeckmne 30Hbl MOA3EMHBIX BOA U HVKHIOK
30HY ruapocgepbl NPOBOAAT NPakTUYecKM no rpaHuue Moxoposuumnya
(Moxo). Mo faHHbIM 3TMX aBTOPOB BEPXHAA TMAPOreo/orMyeckas 3oHa
XapaKTepu3yeTca CnefylolmMn napameTpamu: Cy6By/IKaHWYecKne Mo-
pOAbl 3TOW 30HbI, BO3HMKLUME Ha rybuHe nopsaka 1 KM npu gaBneHuu
10-15 MMa, cogepxaT He 6onee 0,2-1% H O; B nopogax aunmn 60nb-
wmnx rnyomH (3-6 km) n gaBneHuin (100-180 MIla) Konmn4ecTBo CBS-
3aHHOI BOoAbl Bo3pacTaeT Ao 3,5-5%. [ns MeTamop(uyeckux nopoj 3Toi
30Hbl KapTuHa obpaTHas: nopogbl haunii ampub0oINTOBON U 3eNeHbIX
cnaHueB cofepxaT o 2-4% Bogbl, B TO BPeMS KaK B 60/ee rny6uHHbIX
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(haumsax (3KNOTMTOBON W rpaHy/NUTOBOW) ee CofepXxaHue MOHWXKaeTcs
£0 0,3-0,5%. B HWXHei ruaporeosiornyeckoin 3oHe meTamopuyeckue
MopoAbl MPaKTUYeCKn 06e3BOXMBAKOTCA, 3aTO MarmMaTuyeckue MOpPOAbl
(pacnnaBbl) MOryT cofiepxatb 1o 9-10% Bofbl (Cyas Mo ee pacTBOPUMO-
cTn). Mexzay BepxHel U HWKHel 30HaMW pacnosiokeHa CpefHss rmapo-
reosiornyeckas 3oHa. B npegenax aToii 30HbI M MeETaMoOpnyeckune, U Mar-
MaTu4ecKune MopoAbl NOCTENEHHO TepaloT Bogy. B Lenom 3to 30Ha mMu-
HUManbHOro BofocofdepXaHua (puc. 3.7).

CofepxaHue BOAbI

Puc. 3.7. Cxema ruaporeonoruyeckoii 30HabHOCTW 3eMHO KOpbl:

[—ocanoyHble 1 METaMOp(*)VI‘-IeCKVIe Mopofbl; 2—marmaTuyeckme nopogbl;
3—30Ha MMHVM&a/ILHOIO BOLOCOLEPXKaHNA
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B coctase rugpocepb! pasnuyaroT YeTbipe TuMa MPUPOAHbLIX BOA,
pasnnyaroLmMecs no coctaBy M (YM3NYECKMM CBOMCTBAM: BOAbl MOPEN U
OKeaHOB, BOAbl CyLUW, BOAbI IEAHUKOB 1 MoA3eMHble BoAbl. Obuiaa macca
ruapocgepbl okono 1700-1051 (npumepHo 0,025-0,030% o6Leii Macchbl
3emnu). Konmuectso MOPCKUX Y OKeaHUYeCKUX Bof oLeHuBaeTcs B 1370-
1400 maH kM3 BofA cywn 0,5 MAH KM3 BOZ fIeIHNKOB OKOJ0 22 M/IH KM3
noza3eMHbIX Bog 200 MaH KM3(NocnefHsAs Ludgpa, BepOATHO, 3aHUXeHa).

Boabl Mopelt 1 OKeaHOB, KakK BMAMM, COCTaBNAOT OCHOBHYHK Maccy
rnapocageps! (cBbiwe 80%), MO3TOMY NMOHATHA UX NPUOPUTETHAA POJib B
pasBUTUM XU3HN Ha 3emre.

Bonee TOYHble JaHHble MO KOMMYECTBEHHOM XapakTepucTuke rug-
pocepsl npusoamT A.A. Cokonos (1a6:1.3.8).

Tabnuya 3.8
BogHble pecypcbl 3emnu (no Cokonosy, 1974)
Buabl Bog O6bem
TbIC.KM3 %

OkeaH 1338000 96,52
Nep v cHer 24012,1 1,74
Moa3emHble*1 23400 1,69
Pycna pek 2,12 0,00015
Osepa 176,4 0,013
bonota 10,3 0,0007
ATMOCHEpHbIE 129 0,0009
B »uBbIX OpraHn3max 1,12 0,00007

Bcero 1 385600 100

*He cuutast nof3eMHbIX BOZ B AHTApPKTUAE, OPUEHTUPOBOYHO OLIEHNBAEMbIX
B 2000 TbIC.KM3

OfHaKo 1 3TW LM pbl, NO-BUANMOMY, 3aHUXEHbI (3a CHET Heaoy4eTa
NoNfHoro obbeMa Mof3emMHbIX BOA). PeanbHblll 06beM rugpocdepsl, Ha
Hall B3rnsg, LO/MKeH ObITb yBennyeH fo 2500000-3000000 Tbic.KM3

Bogbl Cylwn B OCHOBHOM MpECHbIE, a OKEAHOB U MOpPEl COMEHbIE.
Boabl okeaHa cogepxxaT npumepHo 35 r coneli B 1 1 (3,5%), npuyem
CONEHOCTb KONMebneTcs B A0BOMIbHO Y3Kmx npegenax (3,3-3,6%). Kak B
MOPCKUX BOfax, TaK U B BOAAX CyLUM NpeobnafatoT O4HU U Te XKe MNOHbI,
OfHaKO MX COOTHOLUEHWE COBEpLUEHHO pa3nyHo (Tabn.3.9).

220



Ta6nuya 1V

I NlaBHbIe UOHbI FUAPOCHEPBI U UX COOTHOLLEHWS

Bugpl Bog ["NaBHble KaTWOHbI ['NaBHble aHNOHbI
Mopckas Boga Na+> Mg2+> Caz+ C1>802>Hco03
MaTepukoBas Boja Mg2+< Na+< Caz+ Ci-< soj-< HCO3

Kakum ©Obin nepBMYHbIA CcOCTaB ruapocepbl? Ha aToT BONpOC
nonbiTanca otBeTTb M.I.Bandwko (1971), ncnonb3ys fLaHHble O CO-
JepXaHny NeTyynx KOMMOHEHTOB B XOHAPWTAX, XapakTepusyrLlmx Be-
wectso MaHTUK 3emnu (1a6n.3.10).

Tabnuua 3.10

MNOTETUYECKMIA COCTaB FOBEHW/bHBIX PACTBOPOB W COBPEMEHHOV MOPCKOI BOAbI
(no M.I".BansLuko)

KomnoHeHT XOoHLpUTI, MepBUYHLIA pacTBop, Bopa okeaHa,
% r/a0or ’ r/100 r
HD 0,5 — -
C 4102 8 3,5 103
F 2-8 10s 6 t0-3 2,4-105
c 710° 14 19
Br 5-10-5 MO-2 710'3
| 4106 810 510-*
B 4-10-5 8 10-3 410-'
N 2103 4101 5-10-3

Taknm 06pa3om, MePBUYHBIA pacTBOP Obln Pe3Ko 06oralleH ranore-
Hamu, yrnepofom, 60poM M a30TOM W, CKOpee BCEro, MMes KUC/bIA Xa-
pakTep (pH 1-2).

Hwxe npuBoanTCA KpaTkas UCTOPUSA 3BOJKOLMM cOCTaBa rmapocde-
pbl (TOYHee, OCHOBHOM ee MacCuBbl B BWAE OKEAHWUYECKUX UM MOPCKUX
BoA). bonee nonHoe ee U3NOXeHMe AaHO B MoHorpadguu I.HO.Banyko-
Huca n A.E.XogbkoBa (1978). 3BONOLMOHHbIN NPOLECC COMOCTaB/EH C
pa3BUTUEM XU3HU Ha 3emsne (puc.3.8).

221



Mckonaemble

Tun Bogpl Otan 0CTaTHU
50
OTcyTcTBYE
XnopugHo-
45 BOAOPOAHbII A30iicKuii NpU3HaKoB
XW3HM
40 XnopugHo-
pyaHbIv Apxeo30iicKuii
35 — —
XnopugHo- Arperartbl .
Ka/lbLjueBbI MUKPOpOCCUINiA
3,0
Penkwe
XnopugHo-
25 MarHueBblli CTPOMATONNTHL
LLinpokoe
20 pacnpocTpaHeHue
! MpoTepo30iicKunii- CTPOMaTo/IMTOB
XnopugHo- W PasNYHbIX
CybhaTHbIN puteiickuii MWKPOOPraH13MOB
15 (cynbthatbl
MarHus)
BecckeneTHble
Ifi MOpCKYe
XXVBOTHbIE
XnopugHo-
0,5 MarHvesbIit
(cynbghathl - MouTn BCe TWNBbI
MarHus u PaHEPO3OMCKAN  \opCKMX KMBOTHBIX
0.0 KanbLms)
i)

Puc. 3.8. 3BontoLMA XMMUYECKOro cocTaBa rmapocdepbl 1 ee CBA3b
C HaXOX/EHMeM OCTaTKOB MCKOMaeMbIX OpraH13mMoB

MTak, a30/CKO 3Tan MCTOPMMW Hallel MAaHeTbl XapaKTepusyeTcs
Ha/IMyreM BecbMa KMUC/IOW ruapocdepsbl, (hU3MKO-XMMUYECKMEe CBOMCTBA
KOTOpoK onpegensny npeobnagaHve rasioreHoB (B OCHOBHOM, X/iopa) U
MOBbILIEHHbIE KOHLEHTpaL MM NOHOB BOLOPOAa. Takas Bofa MOXeT ObITb
Ha3BaHa X10pPWAHO-BOLOPOAHON. B OTNOXEHMAX a30MCKOro aTtana Ka-
KNe-nmbo MPU3HaKM >XXM3HU He 06Hapy>KeHb!.

B Hauane apxeo3oiickoro atana pH BOAbl HECKOIbKO MOBbILLAETCA.
MpoaomKatoT CyLLEeCTBOBATb MOBbILLEHHbIE KOHLEHTPALMN PYAHbLIX KOM-
MOHEHTOB, YTO BCerfja XapakTepHO ANS KUC/bIX MPUPOAHbIX BOAHbLIX pa-
cTBOPOB. OfHAKO WMOHHbIE MX (HOPMbl HAYMHAKOT BbITECHATLCA Kapbo-
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HaTHbIMM KOMI/ieKcaMun (B CBSI3W C Ha/IMYMEM TyCTOM aTMoc(epbl npe-
MMYLLECTBEHHO YI/IEKUCNIOTHOIO cocTaBa). B Buae xnopuaos v cBoboj-
HbIX MOHOB MO-MPEXHEMY CYLLECTBYHOT Ka/lWiA, HAaTPWiA, KanbLUWiA, XKene-
30, MapraHe, aloMUHWIA. 1o cneyuguyeckM consm 3T BOAbl MOTyT
ObITb Ha3BaHbl X/IOPUAHO-XKENe3NCTO-a/IlOMUHNEBLIMU (Ha puc. 3.8 —
XNopugHo-pyaHbIMK). CogepxxkaHue X/I0pUAOB Kenesa, MarHus 1 anto-
MWHWA, CyAs MO COCTaBy COBPEMEHHbIX TMAPOTEPM U MOLLHOMY pa3Bu-
TUIO IKECTIMNNTOB (XKene3HbIX pyn) B LOWCTOPUYECKWIA 3Tan, MOrno
pocturatb 5-10% OT CyMMbI BCEX BOAOPACTBOPCHHbLIX conelt. Cneppl Xun3-
HW B CUHXPOHHbIX OT/IOXEHUAX TaKXe He 06Hapy>KeHbl.

Bo BTOpOI NONOBUHE apXxes M3 OKeaHWMYECKOM BOAbl MCYE3atOT X/10-
puabl antoMUHNA 1 Kenesa. OHa npeBpaTuiachk B X0puAHyto (No Knac-
cuukaumm H.C. KypHakoBa — M.I. Banswko) wimn Xaop-Kanbuue-
Byt0 (no Knaccugmkaumm B.A.CynuHa). YuuTbiBad OTHOCWUTENIbLHO Bbl-
COKMe 3HayeHus oTHoLeHns Mg/Ca B ipeBHMX NOpPogax, MOXHO nonaratb,
4yTo gona xnopuctoro Kanbuma (CaCl? B cocTaBe MOPCKWMX COMel He
npesbiana 10-20%. PacueTbl NOKa3biBatOT, UTO AN MEpeBoda MOpei
XN0op-KanbUMeBbIX B cynbdaTHble (XNOPMAHO-CYNbMaTHbIE) BOAAM KOH-
TUHEHTa/IbHOr0 CTOKa (NpW COBPEMEHHOM KX COCTaBe) MOTPeb0BanoCh
Obl HECKO/IbKO COT MUANMOHOB ieT. OKeaHbl X/10p-KaibLMeBoro una
ncyesn NMpUMepPHo 2,8 mapa NeT Hasag,.

OfiHaKO Xnop-KabLyeBble MOps, NO-BUAMMOMY, Yxke 6binn 6n1aro-
NPUATHBI 4N15 3aPOXAEHUS NPoCcTeAWnX opM XusHu. O6 aToM cBuje-
TeNbCTBYET HaxOX[eHue B JOKEMOPUIACKMX TO/LLAX OCTATKOB MCKOMae-
MbIX OpPraHM3MOB B BWAE arperaToB MMKPOOCCUMIA U CTPOMATONNTOB.

Arperatbl MUKPO(OCCUNNIA, NpPeLCTaBNeHHble CUHE-3e/1IeHbIMU BO-
JOPOCAAMU U LPYTUMW NPUMUTUBHBIMI (POPMaMK, 06HapY>XeHbI B KpeM-
HUCTbIX OTNOXeHMsX CeBepHO AMepuKK, AQpukn 1 AscTpainn. Hau-
60nee APEBHMIA, XOPOLLIO COXPaHUBLLWIACS arperat MMKpogoccunmin umeet
Bo3pacT 2250 mMnH neT (gonomutbl TpaHcBaans, KOAP). O6beKTbl, NOXO-
XWe Ha MUKPO(OCCUIMM N COCTOSLLME W3 OPraHUYecKoro BeLlecTBa
06Hapy>XeHbl B cyneprpynne gopmaymnin CeasuneHg (takke FOAP, BO3-
pact 3200 maH feT). CTpoMaTonuTbl (CMOUCTbIE KynonoobpasHble 0TN0-
XeHna kapboHaTa KanbLus), X0TA U He NpeacTaBnstoT coboil Henocpea-
CTBEHHbIX OpPraHWYyecKnX OCTaTKOB MOLOOHO KPeMHUCTbIM MUKPO®dOcC-
CUINAM, TEM He MEeHee CBUAETE/NIbCTBYHOT O CYLLECTBOBAHUM >XU3HU
(aHanornyHble 06pa3oBaHMA U B HalWM AHU 06PasytOT CUHe-3e/leHble
BOgopocnn). BospacT CTpOMaTONIMTOB XOPOLUEN COXPaHHOCTW LOCTUraeT
3100 mnH neT (rpynna opmaumii bynasaiiaH, toro-3anagHas 4actb 3MM-
6abBe).

B okeaHax X/0p-KafbLMeBoro Tmna KpoMme KapboHaToB M rmapokap-
60HaTOB >Xefie3a (B MeHbLUE Mepe mapraHua v antoMUHWUSA) NpucyT-
CTBOBa/IN TaKkXke kapboHaTbl Kanbums. Ha (hoHe MoBbILLAOLLEroCcs BOLO-
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pOAHOr0 Mnokasatefia M BbICOKOro napuuanbHoro gasneHna C02 mecTo
MCYE3HYBLLEro M3 OKeaHWYeCKOW BOAbl X/IOPUCTOrO Ka/bLms 3aHUMatoT
Kap6oHaTbl 1 rngpokapboHaTbl Kanbuusd. Kpome Toro, B BOAe OKeaHa
COJlePXKaInCh X/I0PUCTbIE COBANHEHUSA HATPUSA, KaUa U MarHus. 3T Boab!
[lafiv Ha4yano HakKoMnIeHW0 MOLUHbIX TOALL, KapboHATOB U MXKECNNINTOB.

BbinageHne kapboHaToB Xenesa U3 PacTBOPOB MPOUCXOAUT KaK npu
NoBbILLEHNN NapumanbHOro gasneHnsa C02 Tak v Npu ero NOHWKeHUN.
MepBblii NyTb BO3MOXEH, €CNN BOAOPOLHbLIN MOKasaTeslb KOHTPONMpY-
eTca KapboHaTHbIM paBHOBECWEM, T.e. napuuanbHbIM AasneHnem C02
BTOPOIi — ecnn bydep «BHeLHWIA». COrnacHo npefcTaBieHMsIM O Mnpe-
obnagaHun B AOKEMOPUIACKON aTMOC(epe YrneKMcnoro rasa, npeanoy-
TUTEe/IbHEE MePBbIN MyTb. PacyeTbl NMOKa3bIBAKOT, YTO BbiNageHne Kap6o-
HaTOB XXefie3a npomcxoauno snnotb go pH = 6 n PcO= 0,1 MIa. Mpwn
noHmxeHun Pco go 0,001 MIMa Ha cmeHy kapb6oHaTHOMY Oydepy npu-
e CUNUKATHBIN.

[JanbHeiilee N3MEHEHNE XMMWUYECKOro COCTaBa OKeaHWYeCKO BOpbl
TECHEeMLWNM 06pa3oM CBSI3aHO C MOSIBNEHWEM B aTMOC(EPe 3HAYMTENb-
HbIX KO/IMYeCTB CBOOGOAHOIO Kucnopoga. Kucnopog cnocobcTBoBa Ha-
KOM/eHWIo B rnapocepe cynbatos. [10 3TOro cepa B PEBHUX ra30BbIX
aKCranaumax LWna Nub B BUAE CepoBOAOpOAa M CBOGOALHONM cepbl, a ee
KncnopoaHole coegunHeHns (S02u S03 BO3HMKATb He MOMAW.

Hannumne cBobofHOro Kucropoga B atmocepe cnoco6CcTBOBaIO
MOSBNEHWNIO B BOZe Cy/b(haTa MarHus, KOTOpbI/ Havan BbITECHATb Kapbo-
HaT MarHusi. B coyeTaHue C MOHKeHWeM napuuanbHoro gasneHmna C02
3TO NPWBENO K MaccoBOMY [0/IOMUTO0OPa30BaHUIO, NPOXOAMBLLEMY B
MONYOTU/IEHEHHbIX MOPAX KaK Haya/ibHbI/ 3Tan rajoreHesa U Noagepxu-
BaBLUEMY HEHACbILLEHHOCTb OTKPbITbIX MOpel KapboHaTamy Kanbuus W
marHus. B mMopsix co3fatoTcsi 6naronpusaTHbIE YCIOBUA 41 LUMPOKOro pac-
MpoCTpaHeHWs CTPOMATO/INTOB M Pa3/IMYHbIX MUKPOOPraHnM3mMoB. Bo BTO-
poi MOMOBUHE pudes NOABNAIOTCA GECCKeNeTHble MOPCKUE XXMBOTHbIE.

K KOHUY nO34HEero npotepo3osi v pudes B OKeaHUYeCKOW Bofe
nosBMseTCH Cynb(aT KanbUus, T.e. MO HaboOpy CONeil OHa CTaHOBUTCA
aHa/IorMYHON coBpemMeHHOW. MageHve LWeno4yHoro pesepsa B Boge Npu-
BENO K TOMY, YTO [0/IOMUTO06pa3ytoLLiee BeLLeCTBO NepecTaio B YCI0BU-
AX TYMUAHbIX 30H HacbIWwaTb BOAY, U MaccOBOe A0/10MUTO0Opa3oBaHune
3[leCb MPeKpaTuioch.

Ha ncTtopuyeckom (C Hauyana kembpusa) atane CyLleCTBEHHO BO3pa-
CTaeT posib 6uoca: B CMHXPOHHbIX MOPCKUX OT/IOXKEHWUAX O0BHapyXusa-
FOTCS MOYTW BCE TUMbl MOPCKMX XXMBOTHbIX, PE3KO BO3PACTAET POJib CKe-
NETHbIX (hOpM.

Ha doHe HanpaBneHHOW 3BOMIOLUN XMMWUYECKOrO COCTaBa BOZ
MwnpoBOro okeaHa MpPOCNEXUBAKOTCA MepuouYeckme OTK/OHEHUA B
CoAepXaHun psga KoMnoHeHToB. OHM Npexze BCero CBA3aHbl C yraca-
HWEM WM YCUNIEHNEM BY/IKAHNYECKON AeATeNIbHOCTU, a TaKKe C KanmMa-
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TUYECKMUN U3MEHEHUSAMU, KOTOPble CBA3bIBA/IMCL HA XapaKTepe BbIBET-
pUBaHMSA MOPOL W Ha npoueccax 06MeHa COMSIMU MeXAY OKeaHOM U
KOHTUHeHTOM. CONeHOCTb OKeaHa 0CO6EeHHO Pe3Ko nagana C LUMPOKUM
pasBUTUEM ranoreHesa 1 TasHUEM KOHTUHEHTa/IbHbIX NIe4HNKOB.

CoBpeMeHHass OKeaHM4Yeckas BOfa HefoOHACbILeHa OCHOBHbIMU CO-
NEBbIMW KOMMOHEHTaMU (3a ucknoveHnem CaCO3). OHa HaxoguTtcs B
ANHAMUYECKOM paBHOBECMM C OCafKamu, aTMOCHEPOW U XXMBbIMU Opra-
HM3Mamun. OCHOBHOW MPUBHOC COME OCYLLECTB/SETCS BOAAMMU MOBEPX-
HOCTHOIO CTOKa.

B coBpeMeHHY0 3noXy Ha BELLEeCTBEHHbIV COCTaB rmapocepbl OLly-
TUMOE BNWNSHWE OKa3blBaeT LeATe/IbHOCTb YesioBeKa — 3arpsi3HeHve BO-
[0emMoB, [006bl4a 13 MOPCKOW BOAbI OFPOMHbIX KOMIMYECTB CEPHOKMUC/IbIX
COMel HaTpus, MarHUa 1 Kanus, 6poMmaos, noanaos v T.n. Fvapochepa
3arpsA3HsAeTCA HeTbIO, CTOYHLIMW BOAAMW MPOMbILLIEHHOCTH, pajuo-
HyKmgamu. B psge painloHoB MupoBOro okeaHa MosSiBUIUCH OLLYTUMbIE
KOHLEHTpaL MmN pTyTU N JPYTUX TAXKENbIX MeTaNN0B. Bce aTO pe3ko yxyp-
LUMIO 3KONOrMYeCKyt0 06CTaHOBKY ruapoctepbl 1 6rochepb! B LIEOM.

Mpn 3TOM HEOOXOAMMO YUECTb, UTO B OKeaHaX eXerofHo obpasyeTcs
0,06 10'2 T XWBOW pacTUTE/IbHOW Macchbl, @ 3TO COCTaB/sET MPUMEPHO
4ETBEPTYH YacTb 0OLLE GMONOrMYECKON NPOAYKTUBHOCTM Hallein nna-
HeTbl. 3a CYET OKeaHWYecKoW (MTOMAcChbl CYLLECTBYET OrpOMHOe KOJu-
YeCTBO KaK MOPCKMX (PblObl, KUTbI, MOIOCKN W Ap.), TaK U Ha3eMHbIX
(NTUUBI) KOHCYMEHTOB, BK/IKOYasA YenoBeka. [103TOMY MO3HaHWe 3K0/0-
rMYecKMX B3aMMOCBA3EN B MOPAX U OKeaHaX, Kak rnaBHOM KOMMOHeHTe
rnapochepbl, ABASETCA BaXKHeNLLIEel 3adaqell 3KONOTMYECKO HayKu.

Hanbonee obwaa knaccugpumkaumns BOAHbIX OpraHW3MOB, OCHOBaH-
Hasa Ha obpase VX XW3HW, BbIMNALUT Cnegyrowmum obpasom (1a6.3.11).

Ta6nnua 3.11
Knaccugmkauums rugpobronTos (no Ogymy, 1975)

Knacc, Mpu3Hakmn Knacca nnm

nojKnacc nogknacca Mpumepel
1 2 3
1 BeHTOC MpukpenneHHble K AHY Unu

XUByLMe Ha HeMm (1 B TOSILLE
0CafiKoB) OpraHu3Mbl
1.1. ®uTobeHTOC PacteHuns
1.2. 3006eHTOC XKunBoTHbIE
1.2.1. dunbTpaTopbl  BbigeneHsl no cnocoby nuTaHus  [iByxcTBopyaThle MOJITKOCKU
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Knacc
noaknacc

1
1.2.2. ['pyHTORABI

2. MepuuToH

3. MnaHKTOH

3.1. duTonnaHKTOH
3.2.300M1aHKTOH
4. HekToH

5. HeicToH

Mpu3Haku knacca um
nogknacca

2

YKMBOTHbIE U pacTeHus, NpUKpe-
M/AEHHbIE K NNCTbAM U CTebnaMm,
BO3BbILLIAMOLLMMCA Hag 4HOM
MnasatoLye opraHn3mbl (C no-
MOLLbHO TEYEHWIA)

PacTeHus

XuBOTHbIE

AKTVIBHO M/iaBatoLLie OpraHn3mbl
Ocobas rpynna HemogBMXHbIX
WAW NNaBaoLLMX OPraHM3MoB (Ha
rpaHv BOAHO 1 BO3AYLUHOM Cpeg,
[0 ry6uHbl 5CM 0T NOBEPXHOCTU
BOZbl)

OkoHuaHue Tabn. 3.11

Mpumepsbl
3

BproxoHorne MonnCKN

[mnatomen
BecnoHorve paku,mefysbl
PbI6bl, aMpnoun,K1ThbI 1 ap.

3a AnvTenbHOe BPeMs 3BOMOLMU OpPraHM3Mbl OCBOMAN Pa3/MyHble

30HbI Tnapoctepbl (CKa3aHHOE OTHOCMTCA KaK K OKeaHWMYecKum Mpo-
CTpaHCTBaM, TaK M K MasibiM BogoemMam). Mo 3ToMy npu3HaKy OHW Knac-
cuunumpytoTes cnegyrowmm obpasom (tabn. 3.12, puc.3.9).

Puc. 3.9. Tpu rnasHble 30HbI B BOAOEME
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Ta6nuya ///

Knaccugmkaums opraHM3moB o 3aHUMaeMbIM MMM 30HaM
(no Opymy, 1975)

Knacc Mpu3Hakmn Knacca Mpvimepsl
1. OpraHuambl M- YKOpPeHeHHbIe Ha MeNIKOBOAHbIX MpubpexHble BogopoCaH,
TOpa/ibHOIA 30HbI y4acTKax, B KOTOPbIXCBET NPO- PacTeHUA-TUAPOPUTLI
HUKaeT 0 AHa

2. OpraHusmbl in- TpuypoyeHsbl K Tonwe BoAbl 40 HeKTOH, N1aHKTOH
MHMWYECKOW 30HbI rNy6uHbl 3(heKTUBHOIO Mpo-
HWKHOBEHWS CcBeTa
3. OpraHu3mbl Npo-  HacensoT 4HO 1 TOALLY BOAbI,
(hyHAQNbHOM 30HbI  Kyf@a He MPOHMKAET COTHEYHbI
cBeT

Taknm 06pa3oM, MOXHO C 60MbLLUOW CTENEHbI YBEPEHHOCTM YTBep-
X[aTb, YTO 30Ha/IbHOCTb OPraHN3MOB MO XXM3HEHHLIM (HOPMam 1N MecTo-
06MTaHMAM B 3Ha4MTeNbHOW Mepe 06YCnoB/eHA 30Ha/IbHOCTLI CaMUX
BOZOEMOB (M ruapocdepbl B LeNoM), a Takke 30Ha/IbHOCTbIO 3KOJI0MM-
YeCKUX (haKTopOB.

3aBepluas AaHHbIA nogpasgen, npuBeLem CpaBHUTENIbHbIE AaHHble
Mo COCTaBy KPOBW 4YesioBeKa W CONEBOMY COCTaBY OKeaHUYeCKUX BOJ,
(Tabn.3.13).

Tab6nuuya 3.13

XVMUUYeCKUiA cocTaB KpOoBI HenoBeKa 1 Bog M1poBOro okeaHa
(Peiimepc, 1990)

% OT CyMMbl PaCTBOPEHHbIX COfel

KOMMOHEHTbI
B KPOBM Ye/l0BEKa B Boge MuMpoBOro okeaHa
Xnop 49,3 55,0
Hatpwii 30,0 30,6
Kanui 18 11
Kanbuwii 0,8 12

[aHHble BTOPO N TPeTbeil BEPTUKaIbHOW KOMOHOK O4YeHb OM13KM,
XOT M MMEKTCA HEKOTOPbIE OTANUMS. B LIeNOM e OHU NOATBEPXKAAT
rMnoTesy 0 TOM, YTO XKU3Hb 3apoAMnacb MMEHHO B OKEaHMYeCKOl BOAE.

3.8. 9KOJIOMMYECKAA PONb AEVWTEPUSA

OfAviH 13 MepBbIX Ha 3KOMOTMYECKYHO POnb AeiiTepus 06paTni BHU-
mMaHve B,M.Myxaues (1975). B ero pa6ote npvsegeHa cnegytoulas Tab-
nvua.
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Ta6bnuua 3.14

CogepxaHvie 3/1eMeHTOB B Ye/I0BEHYECKOM Terle

Yucno atomos Ha 100 MecTo Mo uncny aToMoB

3nemeHT Bec, % aToMOB BOJOpoaa

Kucnopog 60,0 37,9 2
Yrnepog, 20,2 17,0 3
Bogopoa 10,0 100,0 1
A30T 25 18 4
Kanbunit 2,5 0,6 5
docop 1,14 0,4 6
Xnop 0,16 0,05 7
Cepa 0,14 0,04 89
Kanwui 0,11 0,03 10-11
Hatpwii 0,10 0,04 8-9
MarHwii 0,07 0,03 10-11
XKeneso 0,01 0,002 13
[Levitepuii — 0,015 12

B.M. MykaueB paccy>gaeT crefyrowmm obpasom: «[o oTHoCUTENb-
HOMY CO/EepXaHWK aTOMOB [eiTepus eMy OTBOAMTCH [ABeHajLaToe Me-
CTO, Cpasy nocne Kanma v marHms. [axe xenesa B opraHu3Me MeHbLUe,
ueMm JeliTepus. CoaepxaHue e (B aTOMHbIX MPOLEHTaX) Takux MUKPO-
3N1EeMEHTOB, KaK Mefb, KaIMWiA, MapraHeLl, LLMHK, MONUGAEH 1 Apyriie, MHOTO
MeHbLLUE, B ECATKA U COTHMW pas, Yem [eiiTepus. A Befb M3BECTHO, Kak
CW/IbHO BWSIET He6O/bLLOE U3MEHEHUE HUYTOXHOIO COZLEPXaHUA MUK-
PO3/IEMEHTOB Ha COCTOSHME XMBbIX OpraH13MoB. HefocTaTok Meamn pes-
KO CHWXaeT YPOXaNHOCTb; HeLOCTaTOK LMHKa BefleT K MeNKopoc/iocTy,
a M36bITOK, HAao60oPOT, K NOBbILIEHHOMY pocTy. Kopoue roBops, ecnu
[enTepuii OTHECTU K MUKPO3/IEMEHTaM, TO ero Hafo NocTaBuTb Ha nep-
Boe MecTO» (CTp.54).

Mocne cTonb NMPOCTPaHHOW LUTaTbl LefiecoobpasHo paccMOTpeTb
pacrnpocTpaHeHHOCTb B MPUPOAE W CBOWMCTBA feiTepus.

30TONbl BOAOPOAA UMEKT Crefytowme pacnpoCTPaHeHHOCTH:

H1(H-npotuin) — 99,9844%, H2(A-peitepuit) — 0,0156%, H3 (T-
TpuTMin) — 3,1108% (LepbuHa, 1972). OTHoweHne H/A, B rugpocde-
pe cocTaBnseT okono 6400. AeiTepuii 06pasyeT Tsxkenyto sogy A, cBo-
CTBa KOTOPOW OT/M4YaroTca oT cBolictB HAD (1abn.3.15).
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Ta6nuua 1/1

HekoTopble (hm3nyecKme CBOIACTBa IETKOM 1 TAXKENOA BOAb!
(WaTeHwTenH u ap., 1957)

. Bwug Bogp!
CBOIWCTBO HD Jig)

MoneKynsipHbIii Bec 18 20
MnotHocTb npu 25°C, T/M3 0,9970 1,1044
Temnepatypa, °C

3amep3aHus 0,0 3,81

KUneHns 100,0 101,43

MaKCUMa/IbHOI NMOTHOCTK 3,98 11,23
TennoemkocTb Npu 25°C, kan/Mosnb 18,00 20,13
Tennota ucnapeHus (Mpu t KUNeHus) 9719 9927
Tennota nnasneHus (Npu t nnasneHns),kan/monb 1436 1515
[unanekTpuyeckasa npoHMLaemocTsb, npu 25°C 78,54 78,25

Kak BuauMm, pasnuume B CBONCTBAX NIEFKOWA W TAXKENOW BOAbI BeCbMa
CYLLeCTBEHHO. 103TOMY MOXHO NpPeanonoXuts, uto HO n 4D 6yayT
Nno pasHOMY BAUATbL Ha OGUONOrMYeckne OOLEKTbI.

N pelicTBMTENbHO, OKa3anoch, YTO B TAXKE/OW BOLE XKMBbIE OpraHu3r
Mbl ObICTPO MOrMobatoT, Tak Kak OHa 3aMef/IfeT C/IOXHble GUOXMMUYeC-
Kne peakuuu, a Takke 06/1a4aeT NOHMXEHHON pacTBOpstOLLEl Cnoco6-
HOCTbIO MO OTHOLLEHWUIO K 3MIEKTPOUTAM.

3€eCb BaXHO MOAYEPKHYTb, UYTO CreuudUUecKre CBOWCTBA THKESON
BOZbl BO MHOTOM CBSi3aHbl C €e CTpOeHMeM. B ee mosnekyne pacctosHve
O-[l HeCKO/IbKO MeHblLUe MO CpaBHeHWO C pacctosHuem O-H (npwu
6onbwoin macce napbl). BcneactBue 3TOro B NbAONOAOOGHOM Kapkace
Monekynbl 42 okasblBatoTCA G/vdKe ApYr K Apyry, 6narofaps Yemy feii-
TepmeBass CBA3b 3aMETHO MPOYHEee BOAOPOLHOM.

cxons u3 BbILLIEN3NOXEHHOT O, NPUPOAHbIE BOAbI, 06eAHEHHbIE Aeit-
Tepuem, 60s1ee 6/1aroNpPUATHLI 415 XKU3HEAEATE/IbHOCTY OPraHnu3mMOoB, Yem
BOAbl, 0OOralleHHble aeriTepuem.

Kak otmeuaet E.B. MuHHekep (1982), dpakumoHnpoBaHue (pasge-
NeHre) M30TOMOB BOAOPOLA M KUC/IOPOAa MPOUCXOAUT raBHbIM 06pa-
30M Mpu (ha3oBbIX Mepexofax B npouecce KPyroBopOTOB BOAbl B NPUPO-
fe. Hanbonee ofHOPOAHbIA N YCTOWUMBBIA NU30TOMHBIA COCTaB NPUCYLL,
OKeaHW4YeCcKoW BOfe, KoTopas MpefcTaB/iseT OCHOBHOW akKKyMynsTop
[entepuna 1 TAXKeNoro kucnopoga. Boga pek M NpecHOBOAHbIX 03ep CO-
LepXXnT ropasfo meHolle H2u O18 B cHere meHbLUe TSXKe/bIX M30TOMOB,
4em B BOJE.
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. Kpeiir {Craig, 1961) yCcTaHOBWU/ LUMPOTHYI 30Ha/bLHOCTb B pac-
npeseneHnn TAXKebIX N30TOMO0B BOAbI. 10 ero faHHbIM, BbICOKOE COAEep-
XaHne H2un OBCBONCTBEHHO METEOPHbLIM BOAAM TPOMUYECKMX LUMPOT,
rae OHO NpMOGAMKaeTCs K TaKOBbIM 3HAYEHMSM B OKEAHWYECKOW BOJE.
HaMHOro Hme KOHLEHTpauma TSHKebIX U30TOMOB B METEOPHbIX BOfax
YMEPEHHOr0 nosca, a camas HM3Kas — B aTMOC(epHbIX 0cagKax 1 Nibhax
NoNApPHbIX 06/1acTel.

KaKoBO 3KONOrMYeckoe 3Ha4YeHMe MOHMXKEHHOTO COAepXKaHusa feid-
Tepus B BOJAX CyLUW, NefHMKax, B NOAAPHbLIX U NPUMONAPHBLIX 06/1aCcTAX?

B.M. Myxa4eB cuMTaeT, YTO MMEHHO Hann4une 06eIHEHHOW AenTepu-
EM «©KVBOW» BOLbl MOXET 0OBACHUTL TakMe XOPOLLO M3BECTHble (PaKTbl
KaK TAroTeHWe TMraHTCKMX KMTOB K KPOMKaM TatoLWMX MOMSPHBIX Nef-
HWKOB, e YpoxXau NnJaHKTOHa MHOIO Bbllle, YeM Y 9KBaTopa, Murpauns
MHOTUX pbl6 13 MOpel B BEPXOBbS PeK, Nepenet NTUL, B MecTa rHesgo-
BaHMA Ha ceBepe, HalMume KPYMHbIX XMBOTHbIX (CNOHOB, FMMNOMNOTaMoOB
N ap.) UMeHHO B BocTouHon AdpuKke, rae NblOT AOXAM, cofepxkaliue
[eriTepnsi MeHbLUE HOPMbI, HAIMYKNE OYara AONITOXUTENEN B palioHe r.Bep-
X0siHCKa W, BOOOLLe, 60/1ee MPOAOIKNUTE/IbHAA XU3Hb CEBEPAH MO CpaB-
HEHWIO C OXaHamu 1 T.M.

MO>XHO NpeAnonoXnTb, 4YTo U Ha ypoBHe O HK 3ameHa npoTus Ha
AeiiTepnii NpMBedeT K «COOK» FEeHETUYECKOro MexaHu3ma, YTo oTpaxa-
eTc Ha MyTareHese 1, B 60/iee JO/ITOBPEMEHHOM acrnekTe, — Ha 3BOJIIO-
LMOHHBIX MnpoLueccax.

3.9. 3KOJIOIM'MYECKWME TMPOBJIEMbI APAJIA
n MPUAPAJIBA

HeKoHTpONMpyemoe 1 HerpoAyMaHHOE BTOPXKEHWE Ye/I0BEKA B IKO-
NOTNYECKYH0 Cpesy MPUBOAUT K BO3HUKHOBEHUIO KPU3UCHBIX CUTYaUuid,
YIPOXaroLMX CyLLeCTBOBAHMIO 1M 6narononyynio camoro yenoseka. O6
3TOM CBWAETE/NbCTBYIOT NOKUHYTbIE TOpoAa Mais B KYHrnax KOkataHa
(UeHTpanbHas AMepuka) U aHanormyHble ropoga B MHKYHINAX VHauw,
3acblNaHHble NeCKOM ropoAuvLLAa U MPPUTaLMOHHbIE CUCTEMbI B MYCTbI-
He o6y 1 Ha tore Caxapbl.

Kpu3uncHble cuTyauumn BO3HWKAKOT M B Halle BPeMs, B TOM YuC/e B
rmgpocepe. Ans npumepa 6onee NoLPO6GHO PacCMOTPUM 3KOMOrmyec-
Kue npobnembl Apana (U npuierarowmx K Hemy obnacteid), aToro yHu-
Ka/lbHOr0 03epa-mops, PacrnosioKeHHOro Ha CTblKe KpYMHeWwmx nyc-
TbiHb CpegHel A3 — Kapakymos, Kbi3blnkyMoB, YcTiopTa, bonbLimx un
Manbix bapcykos u lMpuapansckux Kapakymos.

‘Mpobnema ApanbCKoro Mops Hanbonee riay6oko OCBeLLeHa B M3Be-
CTHoI pabote M. Kapvmosa (1997). Mo3BonnmM cebe M3N0XUTb OCHOB-
Hble MOMI0XEHNS 3TOM paboThl, a TaKXKe MPOUUTMPOBaTb Hanbonee Bax-
Hble MecTa.
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«OcCTpeiilleli 3KOIOrMYECKO NPO61EMOIA, MOXHO CKa3aTb, HalLWO-
Ha/lbHbIM GefCTBMEM, CTania NpobsieMa ncHe3HoBeHUA ApasbCKOro Mops.
Mpob6nema ApanbCKOro Mops KOPHAMW yXO4WT B Aaniekoe npolunoe. Ho
yrpoxatowpe macwtabbl NpUHANa B NocnegHue Aecatunetus. VHTeH-
CUBHOE CTPOMTENbCTBO OPOCUTENIbHbIX CUCTEM MO BCEW TEPPUTOPUM
LieHTpasibHOM A3uK Hapsay € TeM, YTO 4afi0 BOAY MHOTMM HaCce/leHHbIM
MYHKTaM ¥ NPOMbILIEHHbIM NPeANPUATUAM, CTaN0 NPUUUHON U No-
6anbHOM KaTacTpobl — rnbenn Apana. Elle He TakK AaBHO 3By4anu
no6eAoHOCHbIE (haH(apbl N0 CyYald 0TBOEBAHHbIX Y NMYCTbIHb U CTenei
HOBbIX MONUTLIX BOLOW 3eMesb, 3abbiBas MPU 3TOM, YTO 3Ta BOAA OTHATA
y Apana, «obeckposuna» ero. CerogHsa MNMpuapanbe — 30Ha 3KONOrnyec-
Koro 6eacteums» (cTp. 118-119).

Mo mHeHuto . KapymMoBa, «ApasbCKuil KpU3NC — OfHA U3 CambIX
KPYMNHBbIX 3KONOTMYECKUX N TYMaHUTapHbIX KaTacTpod B UCTOPUK Yeso-
BeYeCTBa, NOZ ero BO34eiiCTBUEM 0Ka3anocb OK010 35 M/IH YeioBek, Npo-
XuBatowyx B 6acceitHe mops» (cTp. 119).

O6 3TOM CBUAETENLCTBYIOT CriefytoLime (hakTbl, KOTOPblE MOTYT MOo-
TPACTM Aylly faxe caMOro paBHOAYLUHOrO YefioBeKa.

Tak, ecnu B 1911-1962 rr. ypoBeHb ApanbCKOro Mops Haxo4WsCcsa Ha
abconoTHOM oTmeTKe 53,4 M, 06beM Bofbl B Mope cocTasnan 1064 km3
npyv njowaan BOAHOrO 3epkana 66 ThIC.KM2 U MUHepann3auun BOAbl
10-11 r/n, TO0 K 1994 roay ypoBeHb BOfbl CHU3UACA [0 abCOMOTHO
OTMeTKM 32,5 M, ee 06beM yMeHbLLMACA 6onee vem B 2,5 pasa (MeHee 400
KM3 npv nnowaan 3epkana 32,5 TbiC.KM2 1 MUHepanm3auuu, BO3pOcC-
Leii BABOE.

PaHee mMope umeno 60MbLLIOe TPAHCMOPTHOE, PbIGOX0O3ANCTBEHHOE U
KMMaTuyeckoe 3HayeHme. 3a cyeT CToKa pek Coipgapbu 1 AMyzapbu
OHO EeXEerofHo Mojyyasio 0Kono 56 Km3 BoAbl.

HblHe Mbl MMeeM Yy)e He eAMHOe MOpe-03epo, a [Ba 0CTAaTOUHbIX
o3epa. B pesynbTate CHMXeHUS ypoBHSA Apana Ha 6onee yem 20 M ero
6epera oTcTynunn Ha 60-80 kM. [erpagupyroT AenbTbl AMygapbu U
Cobipgapby. OcyLleHHOe AHO 06HaXMIOCh Ha nowaan 6onee 4 M/H ra.
OTa nnowaab cTana elle oHol NyCTbIHER, HO yXKe PYKOTBOPHON. C Bbl-
COXLUero gHa ApasbCKOro Mopsi BETpbl MOAHUMAKOT B BO34YX COMb U
Mbl/Ib U YHOCAT UX HA COTHW KWIOMETPOB, YTO NMPUBOAUT K ONYCTbIHK-
BaHWIO 3eMefib He TOJIbKO lNpurapasibs, HO Y 3HAYUTENbHO YAaNeHHbIX OT
mops. lMblfIbHO-CONEBble Oypy Ha OCyLleHHOM AHe Apana, Brepsble 06-
Hapy>KeHHbIE B pe3y/ibTaTe KOCMUYECKNX CbeMOK elle B 1975 rogy, HbiHe
CTa/n 06blAeHHbIM fBNneHnem. C Havana BOCbMUWAECATLIX MOLOB Takue
6ypv HabntogatoTcs 3aech no 90 AHel B rogy. LLneidbl nbinn gocturatoT
400 KM B AnVHY ¥ 40 KM B LUMPWHY, a pafuyc LencTBUA MblbHbIX 6ypb
— 0 300 km. ExkerogHo B atMocthepy nofgHumaeTca oT 1540 75 MAH T
MblN W CONeEN.
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"Bce 3TO NoBnekno 3a co6oil n3meHeHne knvmata Mpuapanbs (ero
npegensHyo apuamnsaumio). C 1983 roga Apan nepectas CyLLeCTBOBaTb
KaK MeCTO A06bluM pbibbl. PXKaBble OCTOBbI KOpabnei M pasopeHHble
MOCENKN Pbl6aKOB MOXHO 0OHapYyXWTb Aaneko OT COBPEMEHHON 6Gepe-
roBoi NUHUK. Vicuesnn 3anmebl boskonb, ANTbiHKONL, KapaTtma, cnuncs ¢
Cylein AKNEeTKUHCKWIA apxunenar, McyesatoT macToumiia M CEHOKOCHI.
PacTywmin geduumT BOAbl U YXYALUAIOLEECs ee KayecTBO MOBMEKIN 3a
co60Wi gerpagaLmio NoYs 1 pacTUTENbHOMO NMOKPOBa, M3MEHEeHUS BO (aiope
N thayHe, a TaKXKe CHMKEeHME 3PEKTUBHOCTI OPOLLIAEMOro 3emneaenus.
B 10XXHOI YacTu paccmaTpuBaeMoi Tepputopun copmmposanca Ixun-
TbIP6ACCKNIA 03epHO-60N0THbIA KOMMIEKCK, BO3HMKLUMIA B pe3y/bTare
HaKoMeHnsa 34ecb CTOKOB p. Kasaxgapby cbpoca BOA U3 Maructpasib-
HbIX Konnektopos KC-1, KC-3 un KC-4.,

OO6ulee npeacTaBneHne 0 TpareaMn ApanbCKOro MOPS MOXKET ObIThb
nosiydeHo npu paccmotpeHun puc.3.10.

V. Kapnmos ¢ 6onblo nuwet: «B TeyeHne 20-25 neT Mbl sBNseMCS
CBMAETENAMU NCUYE3HOBEHUSA OLHOI0 U3 KPYMHEMNLNX 3aMKHYTbIX BOJO-
emoB B Mupe. ELLle He 6bI10 cnyyas, YTO6bI Ha r1a3ax O4HOro MOKOeHNs
rméno uenoe mope» (ctp.119).

«Apasn» B NepeBOe C Ka3axCKOoro fi3blka — «0CTPOB». W1 BepHO, Apasib-
CKOe Mope [0 HefaBHero BpemeHW 6bIN0 CBOeO6GPas3HbIM OCTPOBOM
yncTelilled BoAbl B GeCKpaliHEM OKeaHe CTernel, nonynycTbiHb W Nyc-
TbiHb. 10 Npo3payHoCTM Apan cpaBHMBaNM C baillKanbCKUM 03epoMm.
MxTnodayHa, HblHE MCYE3HYBLUAA, BK/OYAA Takue LeHHble BUAbl Kak
Xepex, casaH, TapaHb, BOO/a, apanbCKuii 10COCh, OCETPOBLIV WU U PSA
ApyruX.

‘'mbenb Apana B psagy MUPOBbIX 3KONOTMYECKMX KaTak/IM3MOB CTa-
BUTCA Ha BTOPOE MECTO MOC/e Yrpo3bl YHUUTOXEHUS TPOMUYECKUX fe-
coB B bGacceiiHe AMa3oHKW. 0CneacTBMA UCHE3HOBEHUSA MOPS AN1s Or-
POMHOI0O CpefiHeasnaTckoro pernmoHa (g4a v He TOMIbKO A1 Hero) fBns-
FOTCS HM C YEM He CpaBHUMOW KaTacTpo(oil Npexxae BCEro NOToMy, YTO
BONPOC MNOCTaB/ieH O CaMOM CYLLeCTBOBaHWUMW NIOAEN, HACeNsALWmMX 3TOT
pernoH;(bekHasos, Hosukos, 1995).

Jpun n3yyveHun akonorum Apana v lMNpuapanbs He06X0AMMO passun-
yaTb [Be COCTaB/AOLWMe, (DOPMMPOBABLUVE COBPEMEHHbIN UX 06K, —
NPUPOAHYHO 1 aHTPOMNOreHHy0. NMepBas coCTaBNAOLLAA HE MEHEE BAXHA,
yem BTOpas.» 1 BOT nouemy.

C no3uuunin reoNornyeckn AIMTeNIbHOTO PasBUTUSA 3eMHOI KOopbl
LUMPOTHBIA NOSAC CTOYHBIX U 6ECCTOYHBLIX MOpPel 1 03ep, BKIOYAIOLLMIA
CpeanseMHoe, MpamopHoe, YepHoe Mops, a Takxke Kacnuiickoe n Apab-
CKOe MOpsi-03epa, MpeAcTasnsieT CO60N PesMKT HeKorja CyLLecTBOBaB-
LUero 3gecb Mops TeTuca, OTAENABLUErO HXKHbIA MaTepuk OHABaHa OT
CeBEepHee PacrosioXKeHHbIX 60/ee MefIKMX MaTeprKoB. [eoiornyeckye rnpo-
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Prnc.3.10. N3meHeHne Geperos ApanbCKOro Mops B pesysibTaTe CHUDKEHUSA ero YPoBHSA
(B TeueHune 1961—2000 rr.)

1—ocTpoBa Apasbckoro Mops (1961 r.) 2—ocyLueHHas yacTb ApasibCKOro Mops;
3—bKunTbipbacckuii 03epHO-60/10THbI KOMMNNEKC; 4—ecyaHO-CONOHYaKOBbIA
KOMMNNEKC 6bIBLIEro ATMETKUHCKOIO apxXunenara; 5—ocTaToyHble 03epa

LLeCChbl LAY TaKUM 06pa3oM, UYTO KOr0-BOCTOYHASA YacTb 3TOr0 MOps npe-
BpaTu/ach B CyLly, 60/1ee TOro, TaMm BO3HUK/IN BbICOKMe ropbl (Mmanaw,
MHaykyw, Kapakopym u p.). 3T1 npouecchl MAyT U CEeroAHs, NoaToMy
C TeYeHMEeM BpeMeHU 06peyeHbl Ha ucye3HOBeHMe M Bogoembl (Kac-
nuiickoe 1 ApanbCKoe MOps), pacnonoXeHHble B LeHTpasbHOW 4acTu
ObIBLLEro Mops TeTuca, a Yepe3 MUIMOHbI JIET 06MeNeeT 1 cTaHeT bec-
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CTOYHbIM TaKxXe YepHoe Mope. Takoi BOT HeyMOMMMbIA XOf reosoru-
4ecKoro passutusa 3emnun. B paccmatprBaemMoM ciyyae AeaTeNbHOCTb Ye-
NoBeKa TONbKO CYLLECTBEHHO yCKopwna ferpagaumio Apanbckoro mMops.

OfHako mpouecc NPUPOAHONA Aerpafaunn ApasbCKoro mMopst He Tak
MPOCT, KaK 3TO TO/IbKO YTO M3/I0KEHO HaMu B npeAblayLuem ab3aue. Ma-
NeornaponorniyeckuMmn 1ccnefoBaHNAMY LOCTOBEPHO YCTaHOB/EHO, YTO
3MOXW MOHVKEHHOW YBNaXHEHHOCTW 6acceliHa Mepuoanyeckn CMeHs-
MCb MHOTOBOAHbIMM 3roxXamu. PaccMoTpum 3TOT BONPOC NOApo6Hee.

Apan pacnonoXeH B NycTbiHAX CpefgHeil A3uun, B BeCbMa 00/bLLIOM
yfaneHun oT 06s1acTell ero NUTaHUS — BbICOKOTOPHOro TAHb-LUaHs n
Mamupa. Bce cBoe NuTaHWE OH MoJyYaeT OT CTOKa ABYX peK —AMyaapbu
1 CbipAapby 1 He6O/bLLIOTO KOMMYeCTBa aTMOCHEPHBIX 0caAKoB (120 Mwm).
B cBA3un ¢ Tem, 4yto Apan — 6eCCTOYHOE 03epo, KonebaHus ero YpoBHS
onpefenstoTcs, ¢ OAHOW CTOPOHbI, 06LEMOM NPUTOKA BOJ, C APYrOi CTO-
POHbI, — 0OBEMOM €e PacxXof0BaHUs Ha HYXX[bl HALWMOHa/IbHON 3KOHO-
MUKN W, B elle GONbLUe Mepe, Ha ucnapeHne. AMNAUTyga KonebaHuii
YPOBHSA Apasia Kak pesy/bTaT BOAHOro 6anaHca 3a nocnegHue nontopa-
[Ba CTO/eTUA cocTasnana npumepHo =1,7 m (LW HUTHKKOB, 1970).

BecbMa CylLLIECTBEHHOW OCOOEHHOCTLIO ApanbCKOro 6acceiHa sBns-
eTcq Hanuyve K try oT H130BbeB AMygapbu 1 camoro Apana Capblka-
MbILLCKO fenpeccun, rnybuHa Kotopoi npesbiwaetr 100 m. Capbika-
MbILLCKasi fenpeccus coeagnHsaeTca ¢ AMyfapbelii HeCKONbKUMI pyKaBa-
MW, NpeacTaBnAWMMUN GUdypKauuio AeNbThbl 3TON pekn. B anoxm
MHOroBOANI BOAbl AMyAapbu, He BMeLLasicb B OCHOBHOM pyc/ie, Hanpas-
NANUCL MO YNOMAHYTbIM pyKaBam B CapbIKambILLCKYHO fenpeccuto. B
3NOXW ANUTENIbHbIX MHOrOBOAMIA Aenpeccus nepenosiHanach, U U30bl-
TOK BOf, YCTpemnsancsa u3 Hee B CTOpPOHY Kacnusa no peyHomy pyciy
Y3605 (HbIHE CyXoMmy).

Ha ocHoBe apxeonornyecknx UccnefoBaHuin B HU30BbAX AMyaapbi,
Ha nobepexxbe Apana, a Takke B CapblKaMbILLCKOA Jenpeccun u BAOsb
Y3605 U U3yYeHUS MHOTOUYUCNEHHBIX NCTOPUYECKMUX UCTOUYHMKOB YCTa-
HOBJ/IEHO, YTO MHOrOBOAHLIE 3MOXU MMEeNU MecTo: B KoHue 11l Thicaye-
NETWA [0 H.3., B KOHUe | TbicAYeneTns 4o H.3., B XIV-XVI ctonetusx H.3.

K 3anoxaM NOHWXEeHHOI yBNaXXHEHHOCTM GacceiiHa Apasia OTHOCAT-
ca: KoHey, IV ToicayeneTtuns n nepsas nonosuHa Il Teica4enetms go H.3.;
BTOpas nososuHa Il TbicayeneTnsa n nepsas NonoBuHa | ToicayeneTus
[0 H.3.; | TbicA4eneTre 1 Hayano Il TeicaueneTns H.a.

B 3moxu NOHWKEHHON YBNaXKHEHHOCTW MPOUCXOAM/IO0 BECbMA 3Ha-
4nTeNlbHOE YCbiXxaHne ApasibCKO KOTNOBWHbLI, U ypOBeHb Apasia CHU-
ancs Ha 10-15 wm.

H.I'. bpoackaa (1952), n3yyas [OHHble ocaiku Apana, yCTaHOBWUNA,
4YTO B npefenax ero akBatopuMm C OTHOCUTE/IbHO MasibiMK Fny6uHamu
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(no — 10-15 m) Ha rny6uHe 25-30 cM OT MOBEPXHOCTU AHA MOPS MOYTU
MOBCEMECTHO 3a/1eraeT TaK Ha3blBAEMbI «TVNCOHOCHBIV FOPU3OHT», K KO-
TOPOMY MPUYPOYEHbI PaKoBUHBLI Mosintocka Cardium edule (OHM BCTpe-
4arTCA TOIbKO B 3TOM rOPM30HTE). PaKOBUHbLI BECbMa MHOTOYUC/IEHHDI
N OTNIMYAIKOTCA Kap/MKOBbIMY pa3MepamMu, UTO YKa3bIBaeT Ha MOBbILLIEH-
HYI0 NO CPaBHEHMWIO CO CPeAHVMM YC/IOBUSAMU CONEHOCTb BOAbI, T.e. He
10-15%, a po 30%.

Ob6pasoBaHue cnos ¢ CaS042H2) Gnarogaps NOBbILLIEHHOW CONEHOC-
TW BOAbl U MPUYPOUEHHOCTU MMEHHO K 3TOMY TOPM30HTY 60/bLIOro
KOMn4yecTBa MenKuMx pakoBuH Cardium edule faloT OCHOBaHWE YTBepX-
[aTb, YTO YPOBEHb MOpPS B 3MNOXy 06pa3oBaHUA 3TOr0 CNos Obl 3HAYN-
Te/IbHO HWXXe cpefHero. Tak Kak rMMCOHOCHbIV COM HaxoguTcs Ha rny-
6vHe 10-15 M, BennymMHa MOHWXeHMs cocTasnana 10-13 M (Tak Kak o
1962 r. ypoBeHb BOAbI B Apasie COCTaBMAN NPUMEPHO 53 M, MUHVMa/TbHbIN
YPOBEHb MPU MOHMXXEHWUN MOT JOCTUraTb abCOMOTHON OTMETKN 40-43 ™).

[JeatenbHOCTb YenoBeka HapyLinna NpupoSHYH PUTMUYHOCTb BOS-
HOCTW Apana 1 B Lie/IOM Pe3Ko yckopuna ero gerpagauuto. Mo kpaliHei
Mepe, 3a nocnefHune 4Ba TbiCAYENeTNs 3epKasio BoAbl Apaia HeoLHOKpaT-
HO CHMXanocb Ha 10-15 M B pesy/bTare paspyLUeHMs 3eMefibHbIX Aamb
BLONb NeBOro Gepera Amygapbi B Xopesme, Bbi3BaHHOE MHOrOYMC/IEH-
HbIMW BOVHaMW.

CTOK BOfAbl 4YacTo Les Mo cTapbiM 3anagHbiM pycnam B Capblka-
MBbILLCKYHO A€enpeccuto, HO HacesieHne BHOBb BOCCTaHaB/MBa/I0 AaMObl 1
HanpaBnsno CTOK MO OCHOBHOMY pycny B Apa.

C Hauana XVII B. AMygapbs y>ke MOMHOCTLIO Brajana B Apanbeckoe
mope. Jlnwb m3peaka Habnofanncb KpaTKOBPEMEHHbIe NaBOLKOBbIE
MpopbIBbl €e BOJ, Ha 3anaj, OLHAKO OHW CYLLEeCTBEHHO He BAWAMN Ha
N3MeHeHne YpoBHA Mops. poBefeHHbIMWU UCCNefOBAHUAMU YCTAHOB-
NEHO, 4TO 3a nocnegHme 200 feT UMEeNU MecTo Tpu (hasbl BbICOKOr0
CTOSAHWUA W [1B€ HU3KOrO.

C 1910 no 1961 rop ypoBeHb Mopsi Konebanca BOKPYr abCONOTHOM
oTMeTKM 53 M, a B 1961 roay coctasun 53,4 wm.

C 1960 no 1970 rr. B pe3y/nbTaTe UHTEHCMBHOIO OCBOEHMSA HOBbIX
3emenb B CpefHein Asnn n KasaxcTaHe 60fee YeM B [Ba pasa yBemunn-
CSl BOA03a60p M3 UCTOYHMKOB BOLOCHAOXEHUA (PeK U BOLOXPaHWINLL).
B Teuenne 1970-1985 rr. BcrneAcTsue 3aBepLUEHUA CTPOUTENLCTBA KPYI-
HbIX BOAOXPaHW/IMLL, CTEMeHb 3aperynimpoBaHHOCTU CcToka pek Cobipga-
pbu 1 AMyfapby JOCTUINA COOTBETCTBEHHO 94 1 86%. B ntore nputok
BOAbl B MOpe 13 pycna AMygapbl pe3Ko COKpaTWu/Ccd, a B OTAe/IbHble
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[og

1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974

(no mMaTeprianam MapoMeTeocyX6bl

MpuTOK BOAbI B ApasibCKoe Mope, KM3

p. Awy™  p.Cbip-  O6Lmii

Japbs

40,0
37,8
29,2
29,1
29,9
36,5
25,2
331
28,6
28,9
55,1
28,7
15,3
15,5
334
6,2

[apbst

18,3
21,0
57
10,6
14,9
4,6
9,5
8,6
72
175
9,8
8,1
6,9
8,9
19

MPUTOK B
mope

58,3
58,8
29,2
34,9
40,5
51,4
29,9
42,6
37,3
36,1
72,6
38,6
23,5
22,4
42,3
81

lon

1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1994
1995
1996

Ta6nuuya 3.16

36eKucTaHa)
p. Amy- p.Cbip-  O6wuii
Japbs  flapbd  MPUTOK B
mope
10,0 0,6 10,6
10,3 0,5 10,8
7,2 0,4 7,7
18,9 - 18,9
10,9 29 13,8
8,3 - 8,3
59 - 59
0,04 - 0,04
2,3 - 2,3
79 - 79
24 - 24
04 - 0,4
10,0 - 10,0
16,0 7,0 1,0,
21,7 8,9 30,6
51 5,2 10,3
7,46 5,10 12,56

rogbl (1982, 1986) npakTuyecku mpekpartuscd, u3 pycna Coipgapbn He
6b110 cToka ¢ 1981 no 1987 rog (1a611.3.16).

B pesynbtate mpom3OLLIO PE3KOe W MPOrpeccupyloLliee CHUXeHue
YPOBHA BOAbl B ApasibCKOM Mope (Tabn. 3.17).

logbl

1960
1989
1990
1991
1992
1993
1994
1995
1996

[uHamuKa U3MeHeHUs nMapamMeTpoB ApabCKOro mepsi
(HaumoHanbHbIii goknag, 1998)

YpOoBeHb, O6beM BoAp|,
abc.0TM.,M KM3
53,00 1062,60
39,33 354,00
38,51 323,00
37,75 299,00
37,26 286,00
36,94 278,00
36,94 278,00
36,11 250,00
35,48 230,00
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Mnowagb
akBaTopuu,

ThIC.KM2

66,09
38,40
38,40
34,80
33,90
33,90
33,30
32,30
26,70

Tabnuua 3.17

Mnowgans

OCYLUEHHOro gHa,

ThIC.KM2

27,03
29,04
31,34
32,31
33,02
33,02
33,80
34,50



C KoHua 70-x no Hayano 80-X rofos BeNMYMHA CHUXEHUS YPOHHW
Apana konebanacs B npegenax ot 0,4 go 0,7 m, BO BTOpOi nonosmHe SO
X FoA0B OHa yBenuunnack A0 0,8 m. Kak cneayet n3 gaHHbIX Ta6n.3.17,1
1990 no 1996 rof cpefHErofoBOe CHWXEHWE YPOBHA HECKO/IbKO YMeHb
wunnocb 1 coctasnno 0,5 M. OfHaKo 34ech cnefyet MUMeTb B BMAY O4HO
o6cTonTenbcTBO. Tabn.3.17 nosaMmcTBOBaHa M3 HalMoHanbHOro A0K-
naga FockommuTeTa Pecny6nmkn Y36eknctaH no oxpaHe npupoawl (Ha-
LMOHanbHbI goknazd, 1998). B atom poknage 3a 1994 rog durypupyet
cnepytolLas oTMeTKa 3epkana Apana — 36,94 m. OgHako B pa6ote N.Ka-
pumosa (1997) npusefeHa vHasd undpa — 32,5 M. ABTOPbI CK/IOHHbI
BEpUTb MMEHHO BTOPOMY BapuaHTy, Tak Kak OH 06HapogoBaH [pe3u-
AEeHTOM pecny6aukn. icxoas m3 BTOporo BapmaHTa, ¢ 1990 no 1994 rop
CpefjHerof0BOe CHWXXEHWE YPOBHA BOAbl B Apa/lbCKOM MOpPe COCTaB/seT
1,2. Bce e cneflyeT yumTbiBaTb, YTO B Ta6n.3.17 n gaHHble 3a 1990 rog
BO3MOXXHO TaKXKe 3aBbllLeHbl. [103TOMY 60nee peanbHol Ha nepunog 1990-
2000 rr. 6yget undgpa cpefHerogosoro ypoeHsa 0,9 m. KctaTu, ata umdgpa
XOpOoLlo corfiacyetcs ¢ AaHHbIMu 3.Akpamosa u A.Pagmkosa (1990),
KOTOpblEe, MCXO0AA N3 aHANOTUYHBIX CPeHerofoBbIX AaHHbIX, CMPOrHO3M-
poBann BennunHy yposHa Ha 2000 rog 29,7 M, a Ha 2005 r. —23,5.

C kaxgbIm rogom npotnema ApanbCKOro Mops Bce 60see YCNoXKHS-
etcs. W.KapumoB oTmeuaeT: «ApanbCKOi KaTacTpogoii MOXHO Obl/i0
ynpasndaTh ewe B Hayane 70-X rofos, B XyALIeM C/lyyae B CAMOM Hauvase
80-X, KOrfa ypoBeHb MOPS HE3HAUMTENIbHO CHU3WUACA. B HacTosLee Bpe-
MA yrnpaBfieHne CTano Ype3BblYaHO CMIOXKHbLIM, a B MOCNEAYHOLEM 3TOT
npouecc elle 60/bLUe YCNOXHUTCA WX CTAHET BOBCE HeyrnpaB/sieMbIM.

B lMpuapanbe, B CBA3WN C BbiCbiIXaHWeM ApasibCKOro Mops, BO3HUK
C/TIOXHbI KOMMNJ/IEKC 3KOMOrMYECKUX, COLMaNbHO-3KOHOMUYECKUX U
Agemorpaduyecknx npobneM, UMELMX MO NPOUCXOXKAEHNIO U YPOBHIO
NocNeACTBUIA MeXAYHaApPOAHbIA, rnobanbHbIl XapakTep» (CTp. 121).

OfHa cTpaHa BO3HUKLWIME NPo6/eMbl HE OCUANUT. WX yCrewHoe pe-
LLUEHMEe BO3MOXHO TO/IbKO MPWY COBMECTHOM M COr1acoBaHHOM B3auMMO-
[IeACTBUN MHOTMX CTpaH, npexae Bcero ctpaH LleHTpanbHoi Asnn. Mo
aTomy Bonpocy B 1993 rogy B ropogax TawkeHTe u K3bin-Opge, B 1994
rogy B Hykyce, B 1996 rogy B TalikeHTe 1 HyKyce COCTOSNNCL BCTPeUm
Ha YPOBHe r/nas rocyaapcTs LieHTpanbHOM A3unn € yyacTueM npescTasu-
Tenen Poccuiickoin depepaunn. B 1997 rogy Ha BCTpeye B ropoge Anma-
Tbl INaB LEeHTPabHOa3MaTCKMX roCyAapcTB C yYacT1eM MnpeLcTaBuTenei
OOH, MwpoBoro baHka 1 apyrnx MexzayHapoHbIX opraHvu3auuii npu-
HATO peLleHWe O COBEPLUEHCTBOBAaHWUM OPraHU3aLMOHHbLIX CTPYKTYp Mo
peweHnto npobnem Apana — cthopmmpoBaH 6onee AeliCTBEHHbIN CO-
cTaB MexayHapoaHoro ¢oHfa cnaceHus Apana 1 Ha ero 6ase mMo6usb-
HbI ICMONHUTENbHBIA KOMWUTET. B TOM XXe rofly B CTONMLE Y36eKncTaHa
npoBefeHa nepsBas TeXHUYECKas BCTpeya, opraHuM3oBaHHas MexayHa-
pofHbIM ®oHAOM U BcemupHbiM BaHKOM, rae ¢ y4aCTMeM CTpaH-A4oHO-
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poB 06CY>XXJanncb BONPOChI peanunsauuy MporpamMMbl MeXAyHapoAHOro
COTpyAHUYecTBa no ApansckoMmy mopro. B 2001 rogy no uHuumatmse
y4eHbIX Y36eKncTaHa U YKpauHbl co3fjaHa 06LLeCTBEHHAsA HENpaBuUTe lb-
CTBEHHas opraHu3auns —MexayHapogHas akafemus 6MocqepHbIX HayK
(MABWH), ogHon M3 3aMa4y KOTOPOI SIBMSETCS COAEMCTBUE PELUEHUIO
MEXPErMOHa/IbHbIX 3KOMIOrMYECKMX Mpobsiem, B TOM yucrie npobnemMbl
Apana n MNprapanbs (CM. NPUNIOXeHNS).

KakoBbl e MyTW BbIX0[a N3 CNOXHENLLIEA 3KOMOTMYECKO 1 coLu-
a/IbHO-3KOHOMWYECKOW CUTYyauuu B PervoHe?

B 06umx YepTax OHW onpegeneHsbl [eknapaymein rocyaapcts LieHT-
pasibHOM A3UKN N MeXAYHapOAHbIX OpraHusaumini no npobnemMam ycToi-
YMBOro pa3BUTUA GacceiiHa ApanbCKOro Mopsi, NpuHaTol 20 ceHTA6pA
1995 roga B ropoge Hykyce. [leknapaums npefycmatpuBaeT CTPOryto
MPUBEPXEHHOCTb MPUHLMNAM YCTOWYMBOIO pasBMTua U COCPeAoToumna
BHVMMaHMe Ha CfiefytoLLyX OCHOBHbIX HarpaBieHusx: nepexope K 6onee
cbanaHCMpPOBaHHON CUCTEME CEMIbCKOrO M NECHOr0 XO03iMCTBa; MOBbI-
LWeHMN 3 (EKTUBHOCTU UppUraLmMm NocpeLCTBOM BbIpabOTKM 3KOHO-
MWUYECKMX METOZO0B MCMO/b30BaHUSA, BOAHbIX PeCcypcoB, NPUMEHEHWE CO-
BPEMEHHbIX TEXHOMIOTMIA B OPOLLUEHUN W OXpaHe OKPY>XKarollel cpefpl;
YCOBEpPLUEHCTBOBAHUW CUCTEMbl KOMMIEKCHOTO YMNpaB/ieHUs NpUpoS-
HbIMW pecypcaMun peruoHa.

Mo BOMpocy BO3MOXHOCTV COXPaHeHUs camoro ApasibCKoro Mops
CYLLECTBYET HECKONbKO MHEHWIA, NOPOI0 BECbMa NpoTuBopeunBbIxX. CTo-
POHHWKW NEpPBOM TOYKM 3PEHUS CHATAIOT, YTO COXpaHeHne ApanbCKoro
MOpS Kak MpUpoAHOro BoAoeMa Heobs3aTe/IbHO M HAcTavBalOT Ha pac-
LUIMPEHNUM M/IOWAAN OPOLLAeMbIX 3eMe/lb B PermoHe C UCMO/b30BaHUEM
nocnefHNX KyboMeTpoB BOAHbIX PECYPCOB, MOMHOCTHIO MCK/HOYAOLLMX
NPUTOK PeyHbIX BOA B Apa.

OfHako nofo6Hble B3rnafbl YpesBaTbl ryOUTENbHBIMW MOCNEACTBUSA-
My ans lpuapanbs, Npexae BCero, M3-3a BCe 60/bLUEro n 60nbLuero
HaKOM/IEHNS Ha OCYLUAeMbIX TEPPUTOPUSX COMell — CHavana KapboHa-
TOB M TUnca, 3aTem MyupabunuTa, a BNOCMeACTBUN acTpaxaHuTa u raamra.
PasHoOC 3TWX cofieil BETPOM BbIBEAET M3 Ce/bX03060poTa 06LIMpPHbIE
nnoWwaaM opoLlaeMblx 3emesib. HebnaronpuaTHble M3MEHEHUS 3aTPOHYT
W TPYHTOBble BOJbI, TaK K&K MX COCTaB COrnacyercs C XapakTepoM 3aco-
neHHoctn nouys (Mypagos, 1986; BanykoHuc, 1989). Apuamsaumns Knu-
maTa y)XXe CerofHs rnpusena K TOMy, YTO B MPOLECC CyKLeccuu Habso-
[aeTcs cnefyrollas nocnefoBaTe/lbHOCTb CMEHbl PacTUTENIbHOCTU: TUa-
POUTBI, Me30(UTbI, rMApPOranioPuTbl, rano@uTbl, KcepopuTbl (LenbTa
Amygapbn); ranouTbl, ranokcepopuTbl, ncammopuTbl (ypouunile Y3yH-
Kaup). 3aHMMaBLLMe OKO0/1I0 760 TbIC.ra TPOCTHMKOBLIE 3aPOCN YXe K
KOHLYy 90-X rofioB MoYTH NOSHOCTBLIO ncye3nn (Akpamos, Padrkos, 1990).

[pyras rpynna uccnegosatesieil cUMTaeT, YTo ypoBeHb Apasia Heob-
XOANMO (POPCMPOBAaHHbLIMY TeMMaMy CTabuin3nmposBaTb WAM BOOOLLE
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BOCCTAHOBUTb 0 McxXogHoro. OfHaKo Mpu 3aTOM, KakK MpaBwso, He yka-
3bIBaeTCA, 3a CUET KaK1X BOA 3TO BO3MOXHO cenatb. [paBaa, B CBOE Bpems
Obl1 pa3paboTaH MPOEKT MepebpoCKM 4acTu CTOKAa CeBepHbIX M cubupc-
KX PeK B KOXKHblE paiioHbl. COrnacHO MPOEKTY HeoOXoAMMO ObINo MOoCT-
POUTb KaHaN NPOTSXEeHHOCTbO 2500 KM, WunpuHoin ao 200 M 1 rny6uHoi
[0 16 m. o Hemy 13 O6u B CpeHIO A3nI0 Nojasaniock Obl 27 KM3BOAb!
B rog. OaHako B 1986 rogy MoctaHosneHnem LUK KMCC n Coseta Mu-
HuctpoB CCCP paboTbl MO NPOEKTY OblNM MOHOCTLIO MPEKpPaLLEHBbI.

TpeTba rpynna uccnefosatenein cumTaeT, YTo YpoBeHb Apasia MOXHO
N HY>XXHO COXPaHUTb Ha onpeaeneHHol abCcotoTHOM OTMeTKe. B yacTHO-
ctn, 3.AKkpamoB 1 A.PajMkoB npegnaratoT co3garb Kackag BOAOEMOB B
npeaenax KXXHOWM 1 BOCTOUHOI YacTeli BbICOXLUIEro AHa ApanbCKOro mops
Ha abCoMOTHbIX OTMETKaxX 53-43 M, OT MbiCa YNIbKYHTYMCYK Ha BOCTOY-
HOM 4YMHKe YCTIOpTa 40 yCTbhA Chipfapbu, a TakKe OTAe/bHbIE BOAOEMbI
B npefenax abconoTHbIX 0TMeTOK 48-50, 45-48 n 43-45 m. OpgHako gns
3ano/IHEHNS 3TUX BOJOEMOB MOTpedyeTcs He MeHee 10-15 ner.

P.Y. bekHa3zoB u KO.B.HoBunkoB (1995) yka3blBatoT, UTO MPU YPOBHE
BbICOTbI BOAbI B Apanie 38-39 abCc.M OH MOXET CTabuInM3nMpoBaTbCs TOSIb-
KO B TOM C/ly4ae, ecniv NpuTOK B Mope ysennuntcs go 30-35 km3B rog, T.e,
[0 YPOBHS MCNapeHus ¢ HOBOW nnowaau mMopsi. OAHaKo Jaxe camble
ONTUMUCTUYECKNE MPOrHO3bl 06eLlatoT aoBecTn NpUToK K 2000 rogy
TONbKO 10 15-17 kM3B rog 1 K 2005 rogy fo 20-21 km3rog. Moatomy npu
BCEX NPOrHO3HbIX BapuaHTax ypoBeHb BOAbl B MOpe OyAeT CHMXATLCS.

Mpn 3TOM HeOOXOAMMO YHeCTb CreaytoLmne 3aBUCUMOCTH, CYLLECTBY-
ol me MeXxay NoHMXEeHVEM YPOBHS, M/OWAAbI0 aKBaTopuu 1 06bEMOM
BOAHbIX Macc Apanbckoro mops (puc.3.11 n 3.12).

3 paccmoTpeHus puc. 3.11 BUAHO, YTO CYLLECTBYET INHEHAs 3aBu-
CUMOCTb MeXAy MoLLaabi0 akBaTopum 1 06bEMOM BOAHbIX Macc. JT0, B
CBOIO Oo4epefb, 03HaA4aeT, YTo Mpu N0BbLIX MOHMKEHUAX YPOBHS BOAbI B
Apasnie 0THOCKTENIbHAsA A0/1A UCNapseMOoCTN B ero BOAHOM baniaHce ocra-
eTCA HEeW3MEHHO.

Cnepfctenem aHanmsa puc. 3.12 ABNAeTCA BbIBOA O TOM, YTO npumep-
HO [0 YPOBHSA M3006aT 22-24 M 06beM BOAHbIX MacC Pe3Ko yMeHbLUIaeTcs,
a 3aTem MocTeneHHo ctabununsvpyetcs. NMo3ToMy MMEHHO Ha 3TOM YPOBHE
N crefyeT NPOEKTMPOBATL YPOBHU BOAbl B BOLOEMAX B Mpefesiax akBaTo-
pun ApaibCKOro mops.

OfHako Haumbosiee [eCTBEHHbIMU Mepamu Mo 3MEKTUBHOMY pe-
WweHno npobnem Apana, N0 MHEHUIO MHOTMX YYeHbIX, SB/SETCA BBeAe-
Hue 6onee pauMOHaNbHOrO BOAOMO/L30BaHMS (YKpenseHue pycen Ka-
HasI0B, MCNO/b30BaHWE CreunanbHON NOMMBHOW TEXHUKKU, BblIGOp on-
TUMasnbHbIX PEXWUMOB Nnonmea W T.n.). Befb B HacTosllee Bpems
HeNpon3BOANTENIbHO TepseTca 0Koo 60-70% BoAbl, NAYLLEA Ha opoLue-
Hue. CaKOHOM/IeHHas Boja Mor/a 6bl CyL,ecTBEHHO NONpPaBuUTb «340P0-
Bbe» ApasibCKOro Mops.
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Puc.3.11. 3aB1CMOCTb 06beMa BOAHBIX Macc OT N/IOLLa AN aKBaTopun
Apanbsckoro mops (415 n3obat 13-20 m)

Kak B nnaHe pelueHns ApasibCKOM, TaK U LPYruxX MeXperuoHasbHbIX
3KONOrMYecknx npobnem, 0coboe 3HayeHVe UMeeT KOHLEenums YyCToN-
4ymBoro passuTusa, npuHatTas OOH B 1992 rogy Ha MeXAyHapOLHOM
KOH(epeHLUN MO OKPY>KAKOLLER cpefie U pa3BMTUIO, NPOBOAMBLUENCS B
ropoge Puo-ge-XXaHelipo. KoHgepeHUus, B KOTOPOM NPUHUMANK y4a-
CTVe MpesnaeHTbl N NPeMbep-MUHUCTPLI 179 cTpaH, NpuHAna psag Aek-
napaumin 1M KoHBeHUMN. Kak 0TMeyaeTcsi B 3TUX WCTOPUYECKUX [AOKY-
MEHTaX, MOCKO/IbKY 3HauuTeNbHas 4acTb NMPUPOAHBLIX PecypcoB 3emiun
ncyepraHa, a 3KOJIOTMYecKas CUTyauus CTaHOBUTCA BCce Gonee Hebna-
FONPUATHOW, CnefjoBaHWe YefioBeYeCTBa NPEXHUM MyTeM pasBUTUA He-
npvemnemo. Mo3ToMy CTaBUTCA 3afadva rnepexofa K yCTOWYMBOMY pas-
BATUIO BO BCEM MMpe, NpW KOTOPOM Y[OB/ETBOPEHUE YKU3HEHHbIX MO-
TPeOHOCTeN HbIHELWHEro NOKONeHUA 06ecrneynmBaeTcs Npu yCnoBuwn
COXPaHeHMs NoJ06HOM BO3MOXHOCTM ANs OyaylMX MOKONeHuin. B pek-
napauuu, NpuHATON B Pu1o, 3asBNseTCs, YTO eMHCTBEHHbIN NyTb 06ec-
neyeHns LONrOCPOYHOro 3KOHOMMYECKOro nporpecca — 3T0 ero yBs3ka
C OXpaHOI OKpyXXatoLlel cpeabl.
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BecbMa VMHTepecHbl B 3TOM OTHOLUEHWUW NPUMEHWUTENBHO K Npobne-
mMam Apana n MNprapanbs HaydHble pa3paboTku H.P.XampaeBa ¢ coaB-
Topamy (1998). CpaBHMBas pas3NMyHbIE MepPonpusATus, obecredynBaro-
LLMe MOBbILLEHWE rapaHTUPOBaHHbLIX PECYPCOB MO BeMYMHE KanuTaib-
HbIX 3aTpaT Ha eAVMHULY NOy4aeMoi BOAbI, OHW MPULLN K BbIBOAY, YTO
yAenbHble MoKasaTeNn TeppuTOpUanbHOro nepepacnpefeneHns cToka
COM3MEpPMMbI C NMoKasaTensamu Apyrux cnocobos, 0 YeM CBUAETENLCTBY-
0T AlaHHble, NpMBeAeHHbIe B Ta6/.3.18.

OCHOBbIBasACb Ha MPUBELEHHbIX BbILLIE faHHbIX, H.P. Xampaes ¢ coas-
TOpamMu BbIABUHYNM MAEK O BO3MOXHOCTM cO3faHusa EauvHoM Asnatc-
KO BOAOX035CTBEHHOIN cuctembl (EABXC), koTopas npegycmaTpuBa-

12

06bEM BOAHbLIX Macc, X 10 Xbi?

Puc.3.12. 3aBMcMOCTb 06beMa BOAHBIX Macc ApanbCKoro Mops oT 13obar
(abcontoTHOM OTMETKM 3epKasia BOAbl)
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Tabnuua 3.18

Y fenbHble nokKasartesv AonoHUTENbHBIX UCTOYHUKOB BOAbI
(Xampaes n gp., 1998)

KanutanosnoxxeHus, MaH foNN

Cnoco6 nonyyeHns JOMOMHUTENBHON BOfbI CLUA Ha 1 km3
PerynvposaHue peyHoro cToka BogoXpaHunLLamm 50-80
OumnCTKa NPOMbILLIEHHBIX CTOYHBIX BOL 100-150
PeKOHCTPYKLMA 0pPOCUTE/bHBLIX CUCTEM 700-900
OnpecHeHWe METOLOM AUCTUANALNN 600-1600
OnpecHeHvie MeM6paHHbLIM COCO60M 100-700
TeppuTopuansHoe nepepacnpefeneHne BoAHbIX
pecypcos 300-1000

eT coefiMHeHNe bacceliHa pekun CbipfapbM Ha ceBepe C pekamu bacceiHa
Kapckoro mopsi, peku AMyapbu Ha tore ¢ 6acceitHammn pek ApaBUinCKoro
MOpSi, a ANs COXpaHeHWs ApasibCKOro Mops — BO3MOXHYO MepebpockKy
yactn Bog Kacnua. Astopbl EABXC cuMTaloT, 4YTO BO3HMK/IA HacylHas
HeobX0AMMOCTb B COBMECTHOM MCCNej0BaHWM AaHHON Mpobnembl 1 pas-
paboTKe KOHLEMuuy NPOEKTOB MO MEXrocyLapCTBEHHOMY COBMECTHOMY
MCMO/Mb30BaHMIO 4aCcTU CBOOOAHOIO CTOKA MHOTOBOAHbLIX Pek.

3M10. ATMOC®EPA KAK 3KOJIOMMYECKAA CPEOA
1 EE 3BOOLNA

MoHATME «aTMocepa» B HACTOsLLEe BPemMs MPUMEHSETCH KakK B
CMbIC/ie ra3o06pasHoi 060/104KN 3eM/IM, TaK U B CMbIC/IE KOMMOHEHTa
6roreoLeHo3a — C/i0A BO3Ayxa B MOAMOYBE, MOYBE U Haf €e MOBEepXHO-
CTblO, B Mpefenax KOTOporo Habntofaetcs B3avMHOE B/IUSIHUE KOMMO-
HEHTOB 6MOreoLeHo3a.

B naHHOM nogpaszene aTMocepa paccmaTprBaeTCa B KayeCTBe reo-
cepbl, COCTOSALLEN U3 CMECU Pa3/INYHbIX ra30B, BOASHbLIX NapoBs, MNbln
(asposonei) n MuKpoopraHmMaMoB. ATMocgepa, B CBOK o4vepefb, NofA-
pasgensercs Ha NATb CHEPUYECKMX BEPTMKA/bHbIX 30H: Tponocdepy,
cTpaTocdepy, mesoctepy, Tepmocdepy 1 ak3ocdepy.

Tponocgepa NpYMbIKaeT HEMOCPeACTBEHHO K 3eMHOI MOBEPXHOC-
™. OHa comepxuT Ao 80% Bceit macchbl aTmMoctepbl (BKNHOYas BOASHONA
nap), B HWKHEN ee 4acTu COCPeAoToYeHa BCA HazeMHas XXM3Hb Ha nna-
HeTe. B Tponocdepe BO3ayLUHbIE MacChl MHTEHCMBHO MepemMeLlvBatoTCA
Kak Mo BepTUKaaun, Tak 1 No ropusoHTasun, B Helk MPOUCXOAAT OCHOBHbIE
METeOopOo/IOrMYECKMNEe NMPOLIECCHI, MO3TOMY OHa NOy4YunIa Ha3BaHUe «KyX-
HX norogbl». BepxHei rpaHuueli Tponocdepbl SBASETCA Tpornonaysa —
06nacTb, B KOTOPOW TeMnepaTypa fnepectaeT MNOHMXKaTbCs (B Le/IOM TeM-
nepaTtypa C BbICOTOM MOHMXKaeTcs Ha 6,5°C Ha KaxAblii KWIOMeTp Uy
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Puc.3.13. BepTukanbHOe pacnpefeneHvie Temneparyp B aTMoctepe nofaHHbIM

BepXHeil rpaHuubl Nagaet 4o -85°C). B cpegHeM Tporonaysa pacronara-
€TCA Ha BbicoTe 11 KM, Haj, 3KBATOPOM ee BbICOTa COCTaBNAET 18 KM, Hag,
nonocamn - 8 KM. TemnepaTypHas XapaKTepucTuka Tponocdepbl K
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TemnepaTtypa, °K

pakeTHbIX HabnraeHuiA (Mo Mwwncy, 1969)

BblLLIE/IEXALLMX C/oeB faHa Ha puc. 3.13.

Bbiwe Tpononay3bl NPYMepHO A0 BbICOTbl 50-55 KM pacnonoxeHa
cTpatocepa. HMKHAA ee 4acTb XapaKTepuayeTcs MoYTW MOCTOAHHOW
TemnepaTypori B YMEPEHHbIX W MOMSPHbIX WwupoTax (oT -45 go -75°C B
3aBMCMMOCTM OT BPEMEHW rofja), C BbICOTOM OHa pe3ko Bo3pacTaeT (B
cpefHeM Ha 0,6°C Ha kaxgple 100 M) 1 Ha YPOBHe BepXHeil rpaHuLbl B
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cpegHem pasHa 0°C (c konebaHusimm oT -20 go +20°C). lNMpeobnagato-
e BeTpbl (HepefLKo cuibHble, o 100 m/c, n mManas 06nayHoOCTb) —
3anafHble, netoMm Bbiwe 20 KM — BOCTOYHbIE. Ha BbicoTe 22-25 KM pac-
MOMOXEH C/IO MaKCUMaNbHOW KOHLIEHTpaUuUW o3oHa. BepxHeii rpaHu-
Liein cTpaTocepbl ABNSETCA cTpaTonaysa — 061acTb, B KOTOPOW Temne-
patypa AOCTUraeT MakCyMasibHbIX 3HaYeHW 1 B fafibHelilleM HauyuMHaeT
MOHMXATbCH.

3a cTpartonaysoi cneayetr mesocdepa, TepMmocdepa n ak3ocdepa,
KOTOpble 4acTO 0OBLEAMHAKTCA NOJ 00WMM Ha3BaHWEM WoHocdepa.

MouHocTb Me3ocepbl cocTaBnsieT 20-25 KM, TemnepaTypa B Hell ¢
BbicOTON nagaet ot 0°C go -90°C. Me3ocepa — 061acTb (hopMMpoBa-
HUA cepebpucThbix 061akoB. BepxHAd rpaHuua Mesocgepbl — mesonaysa
— Haxogutca Ha BbicoTe 80-95 Kwm.

Boiwe (o1 90 fo 800 km) pacnonoxkeHa Tepmocgepa. OHa xapakTe-
pU3yeTcs ObICTPbIM POCTOM Temmnepatypbl 40 BbicOT 200-300 Km (a0
1000-2000°C) n coxpaHeHWeM ee MOCTOSAHHON [0 MpaKTUYecKuX npe-
[enoB aTtMocepsl.

Tepmocdepa nepexoanT B 3K30ctepy — 060/104KY C BbICOKOW TeM-
nepatypoin (okono 2000°C) n KpaliHe paspeXeHHbIM BO3AyXOM. Bepx-
HSS rpaHuua akcsocepbl (M aTMocdepbl B LENOM) HaXOAWUTCS Ha Bbl-
cote 1300-1500 kM. Bblille ee cocTaB npubAMKaeTca K COCTaBy Mexna-
HETHOro NPOCTPaHCTBa. HMUYTOXHAs MNOTHOCTbL BO3AyXa U OYeHb BbICOKas
ero Temrneparypa AenaroT 4JIMHY CPefHero CBOOGOAHONO MyTW YacTuUL, CTOMb
3HAYMTE/IbHOM, YTO OHM MOryT 6€3 CTO/IKHOBEHMA C ApYrMMK YacTuua-
MW Bbl/IETaTb 13 aTMOCHEPbI CO BTOPOM KOCMUYECKOM CKOPOCTbIO. YacTb
YCKO/Ib3aI0LLMX 3aPSHXKEHHbIX YaCcTUL, YAepXKUBaeTCA MarHnToccepoii. Pac-
cevBaHWe rasoB B KOCMMUYECKOe NPOCTPaHCTBO BCE Xe MAET AOCTAaTOYHO
WHTEHCMBHO. Kpome BOJOpofa W renns MpPOUCXOAUT yTeuka n apyrux
rasoB (go 50 TbIC. T KMCNOpoda B rog v T.m.).

Bcsa 30Ha noHocgepbl yke ¢ BbICOTbl 50-60 KM COCTOUT U3 MOHU3M-
POBaHHOIO Noj AelCTBMEM YNbTPaPUONETOBOrO M3MyUYeHUs BO3AyXa,
o6nafaroLlero crnocobHOCTLI0 NPOBOAMTL TOK. Kpome Toro, MoHocgepa
CNocobHa OTpaXaTb PafjUoBO/IHbI, M 3TO ee CBOWCTBO WUCMONb3YeTcA B
npakTUKe paguoCBA3N.

MoHbl MoryT obpasoBaTbCa Takke B Tponoctepe U cTpaTochepe
(nog Bo3geicTBMEM PAAMOAKTUBHOIO WU3/yYEHWUS U KOCMUYECKUX NY-
yein). Jlerkve WMOHbI C OTpULATESIbHLIM 3apsA0M MOMIOXKMUTENbHO fel-
CTBYIOT Ha opraHu3M. B ropogax, rae Bosgyx 3arpsisHeH, KOfMYecTBo Ner-
KUX WMOHOB B aTMoc(epe 3HAYMTE/IbHO MeHbLUe; 34eCb AOMUHUPYIOT
TSXKESbIE VOHbI, 3apsXKeHHbIE MOMIOXKUTESNBHO.

Macca aTMmocepbl oueHMBaeTcA BeimunHamm ot 5,1510580 5,91056
T nnu okono 0,0001% macchl Bceli 3emnn. Macca 1 M3 cyxoro Bozayxa
npv 0°C Ha ypoBHe Mops paBHa 1293 1. Ha kaxablii KBagpaTHbIiA caHTK-
METP 3eMHOM MOBEPXHOCTW npuxoguTcs 1033 r Bo3gyxa.
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[nutenbHOe Bpems CUMTANIOCh, YTO BO34yX, COCTaBNAIOLWMIA aTMOC-
(hepy, ABNSAETCA MPOCTLIM BeLLECTBOM, ¥ ToNbKo B XVIII Beke dhpaHLys-
CKWIA y4yeHblIi JlaBya3be [0Ka3a/, UTO OH SBMSETCA MEXaHWUYeCKOn cme-
CblO rasos.

CsefieHNs 0 cocTaBe aTMocepbl npueedeHbl B Tab61.3.19

Ta6nuya 3.19

MpunbnmsnTenbHbIA cocTas aTMocteps! (Mo Pciimepcy, 1990)

Cofiep>XaHue B HUXHIX Cosix aTMoctepsl, %
MEMEHTBI 1 Tasbl

no o6bemy Mo macce
Asor 78084 75,5
Kucnopog 20,946 23,14
AproH 0,934 1,28
HeoH 0,0018 0,0012
lenuin 0,000524 0,00007
KpunTtoH 0,000114 0,0003
Bogopoz 0,00005 0,000005
Yrnekncnblii ras 0,034 0,0466
BogsHoli nap:

B MO/APHbIX LUMPOTaX 0,2 —

y 3KBaTopa 2,6 -
O30H:

B Tponoccepe 0,000001 —

B CTparocepe 0,001-0,0001 -
MeTaH 0,00016 0,00009
Okucb asoTa 0,000001 0,0000003
Okuceb yrnepoga n0 0,000008 0,0000078

TakMMm 06pa3oMm, rnaBHbIMKM KOMMOHEHTaMKU aTMoctepb! ABNSAHOTCA
a30T, KUC/opo4, aproH W Yrnekucnora, coctasfsowme 99,99% cyxoro
Bo3gyxa. K MasibiM COCTaBHbIM YacTsM aTMocqepbl OTHOCATCA 030H, BO-
[0po4 N WNHepTHble rasbl. lMepeMeHHbIMM ra30BbIMU KOMMOHEHTaMMU
SBNSIKOTCA OKUCK a30Ta W Yrnepoaa, a Takke He yKasaHHble B Ta6.3.19
OKMC/ibl CEPbl, aMMMAK M HEKOTOPbIE APYrue COeAVHEHUSA NMPOMBbILLJIEH-
HOFO MPOUCXOXAEHUS.

BakHOIM cOCTaBHOI YacTbio aTMocgepbl, 0COGEHHO C MO3ULWIA BO3-
MOXHOCTU CYLLECTBOBaHMSA XXN3HWN Ha CyLLe, ABNSIeTCA aTMocepHas Biara.

Mpwu cnabom foxae, Hanpumep, Npu BbiNageHMn 2-3 MM 0CaflKOB, Ha
KaXAbl KBagpaTHbIA MeTP MOBEPXHOCTM 3eMAn MpUxogmTca 2-3 Kr
BOAbl, a Ha 1ra —20-30 T. [NofHoe 06HOBMEHME COCTaBa BO/SHLIX MapoB
B aTMocepe npomcxogut 3a 9-10 aHel, T.e. aTMoctepHas Bnara sBnseT-
CS CaMbIM aKTUBHbIM 3BEHOM KPYroBopoTa BOAbl B npupoge. OnTumans-
Has 4ns YenoBeKa BNaXHOCTb Bo3dyxa 40-60%. Cyxoli BO3AyxX Mpu BCeX
NpoYnx ycnosuax (Temneparypa, BeTep) NepeHOCUTCH Nyylle, YeM BNaX-
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HbIlA; NOBbILLIEHNE BNOXHOCTU HE6MaronpusTHO, Tak Kak Npu BbICOKOM
TemrepaType OHO CMOCOOCTBYeT NneperpeBaHWIO OpraHu3ma, a npu Hus-
KO (0COBEHHO B COYETAHWWM C BETPOM) — €ro MepeoxnaxaeHuto.

Ocob0oe MeCTO B cOCcTaBe aTMOC(epbl 3aHUMalOT Mefbyaiilume TBep-
Able YacTULbl — Mblib Pa3IMYHOIO MPOUCXOXAEHNSA: eCTeCTBEHHas, B
TOM 4KC/Ee U KOCMUYeCKast, U aHTPOMOreHHas — MHAYCTPUabHbINA fbIM,
NPOAYKTbI B3PbIBOB, Mbl/lb TEPPUKOHOB U T.N. OCO6EHHO MHOFO MeNKUX
Mbl/IeBaTbIX YaCcTUL, BbIOPACLIBAETCA B aTMOCHEPY NMPU U3BEPXEHUN BYII-
KaHOB, YTO MHOr4a UMeeT rnobasibHble KAMmaTuyeckume nocneacTems. Tak,
nocne u3sepxeHus B 1815 r. BynkaHa Tamb6opa (MHpoHe3ns) 1816 r.
ObIN Ha3BaH «rofoM, Korga nponano neto». CpefHerofosas TemrepaTypa
B CeBepHOM NoyLUapun NMOHU3UIACL Ha OAWH rpagyc, a B KaHaze MoHb
Obl1 OTMEYEH 3aMOPO3KaMu 1 CHeronagamu. AHanornyHble rnobdasbHble
KMMaTUYecKne NocneicTBMs OTMeYeHbl Y MOCNe U3BEPXKEHUS BY/IKaHa
Kpakatay B 1883 r., B3pblB KOTOPOro BbIOPOCW/T B BEPXHWE C/IOM aTMOC-
(hepbl orpomHoe KonmyectBO (53 KM3 nblnn. VIMEHHO 3TUM 06CTOSA-
Te/IbCTBOM HEKOTOPble aBTOPbl 0OBACHAKT TOT (PaKT, YTO BOCbMUAECSH-
Tble oAbl MPOLUIOro CTONeTUS BblIM HAMHOIO XONI0AHee MpeabIayLLInX
[BYX LecATUneTui.

B BO3yxe COLepXWTCA TakKKe MHOI0 pas/IMyHbIX MUKPOOPraHM3MoB
(6akTepun, nnecHesble rTPMOKK, cnopbl). B nogaBnatoLeM 60/bLINHCTBE
OHM OTHOCATCA K canpodgurtam.

Mo yteepxaeHnto B.M.BepHaackoro, razosas 060/104Ka 3eMn ectb
co3fjaHuve Xun3Hu. Mpexae BCero aTo 0THOCUTCH K aTMOC(epHOMY KKc-
nopofy, KOTopblii nepBoHavasbHO 06pa30Basics B pesy/bTare npouec-
COB (POTOCUHTE3A, MEXaHW3M KOTOPOro «OCBOW/W» MOPCKME BOAOPOCN.
HakonneHwe Kucnopoja, B CBOKO o4yepefb, NMO3BOANMO BbIATU XU3HN Ha
cyLuy.

AW. TyrapuHos (1973) cumTaert, 4TO BCA COBPEMEHHas atmocdepa
eCTb MO CYLLECTBY MOPOXAEeHME ABYX LOMUHUPYHOLWMX MPOLLECCOB Ha
3emne —>X13HN 1 pagmMoakTMBHOIO pacnaga. o MHeHUKo 3TOro aBTopa,
JedununT renna v peaknx rasos B aTMoCdepe MOLTBEPXAAET MPesnosio-
XKEeHMe 0 TOM, YTO Ha paHHei CTajuu CBOEro CyLLecTBOBaHUA 3eMns He
MOra yaepXaTb NepBUYHYO ra3oByt0 000/104KY, NO3TOMY COBpPEMEHHas
aTmocepa 3eMnn ABMSETCA BTOPUYHBLIM 06pasoBaHUEM.

OfiHaKo No 3TOMy BOMPOCY CYLLECTBYIOT M Apyrve MHeHus. Booblue
roBOpsl, PEKOHCTPYKLUMA (PU3NYECKUX MapaMeTpoB U XMMUYECKOTO CO-
cTaBa ApeBHel aTmoctepbl 3eMIM — 3a4ava Kyga 60n1ee CMoXKHas, Yem
BOCCTaHOB/IEHME MapamMeTpoB M COCTaBa [ApYrnx reoceep.

ATMOchepa — Hambonee nofsukHaa 060n10uka 3emnmn (Kak B u3sn-
YECKOM, TaK Y B XMMWYECKOM OTHOLLUEHUK). M03TOMYy BOMPOCHI ee 3BO-
NIOUMN HEeMb3A PeLUnT™, y3KOCMneLmManm3MpoBaHHbIM NoAXo4oM 6e3 yde-
Ta B3aUMOLENCTBWIA C ApyrMn 060/104KaMy U 3HaHWUA 3aKOHOMEPHO-
CTeli KpYroBOpOTa BELLECTB BOOOLLE. YTPOLLEHHbIV NOAX0A —TYMUKOBBIIA.
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Ero own604HOCTb MOKaXKeM L MPMMEPE HEKOTOPbIX PaboT Takoro
KPYMHOro 1 yBaxkaeMoro uccnegosatens kak ®.A.CanpbikuH (1978, 1984).

Mo faHHbIM 3TOr0 aBTOPa, COAEpXKaHWe KMCNopoja B pacTeHuax
MpeBbILIAeT ero KOHLEeHTpaunio B atMocepe npumepHo B 2 pasa. OT-
ctofa HanpawmBaeTcs BblBOL (MCXOA4A M3 MPUHLMNA akTyannsma), 4To
Nno 3/1EMEHTaPHOMY COCTaBy WMCKOMaeMbIX PacTEHWA MOXHO pecTaBpu-
poBaTb COCTaB [peBHeil aTMoctepbl. P.H.CanpblKUH NPUBOAUT Credy-
oLme aaHHble (Ta6n.3.20).

Tabnuua 3.20
CpefHuii aneMeHTapHbIi COCTaB OCTATKOB PACTEHWIA Pa3/IMUHbIX 3M0X

3TNe06pa30BaHst 1 MPeAronaraeMoe M3MEHeHe CoaepXKaHms
Kicnopoga B aTMocdepe

AneMeHTapHbIli cocTaB

Wa W pacTeHuid, % Ha CopepxaHue
Bospact % % % OpraHNYecKyo Maccy 028 aT'(\;OC(*)epE,
C H N 0 ’
[JeBoH 200 851 705 80,39 896 1,70 8,95 45
PaHHuii kap6oH 1,20 27,30 331 82,80 5,30 1,70 10,20 51
Mepmb - - 80,06 4,94 175 13,25 6,6
ManeoreHHeoreH 9.00 650 - 65,33 560 120 27,87 14,0
YeTBepTUYHBII 8,37 6,85 - 58,74 564 120 34,42 17,2
CoBpeMeHHbI — — — 5148 6,22 120 41,10 20,75

3 paccmMOTpeHMs AaHHbIX 3TOW Tabnuubl BUAHO, (3TO BbIBOAbLI P.H.
CanpblKnHa, a He Hallu), YTO COAepXKaHve Kucnopoga B atMocgepe oT
[leBOHa [10 NepMu BO3POC/O BCero Ha 32%, OT nepmu 4o naneoreHa —B
2,1 pasa, 1 OT naneoreHa 40 HaCTOALLEero BpemeHn —B 1,5 pasa.

B faHHOM cfiyyae Mbl ABIIEMCA CBUAETENIAMM MOPOKOB Y3KOCMeLu-
ann3MpoOBaHHOr0 Noaxoja K pelleHnto npobnembl, Korga OCO3HaHHO
WX HEOCO3HAHHO UTHOPUPYHOTCS AOCTUMXKEHUA CMEXHBIX Hay4YHbIX AKUC-
UMNAWH, B JaHHOM C/ly4ae, Teopumn yrneobpasoBaHus.

Bce feno B TOM, YTO C BO3pacTaHUeM CTeneHW yrneukauum opra-
HNYECKOro BeLLeCTBa COAEPXKaHWe KMUC/IopoAa B HEM MajaeT, a Mnpu Bbl-
BeTpUBaHWM yrnein oHo, Hao6opoT, Bo3pacTaeT. CogepxxaHme Kucnopoaa
He 3aBUCUT OT UCXOAHOro Marepuana yrnein: KoNM4ecTBo ero npumepHo
paBHO B rymmuTax, MNTATaX M canponenMTax 0AMHAKOBOMN CTeNeHW yrie-
thukaumm (Mypatos, 1970, cTp.78). Takum 06pa3oM, COAEPXKaHME KNCNO-
poja B MCKOMaemMOM OPraHWYeCKOM BeLLEeCTBE He fABMIAETCH AUArHOCTU-
YeCKUM NMPU3HAKOM KO/MMYeCTBa KMUCN0poAa B aTMoctepax reosiormyec-
KOro npoLusioro 3emnu.

AW. TyrapuHos (1973), ccbinasick Ha paboty K./.UrHatosmua (1952),
npuBOANT creaytolyto Tabnuuy (3.21).
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Tab6nuya 321

CoaepKaHUE ¢ yHkunonansHe x TPYNN B YINSX, B % OT COAEPYKaHMSA
06LLEr0 KMCNIOpOZa B YrisiX

®YHKLMOHANbHbIE TPYNMb

C

COOH OCH, OH C=0
65,2 9,0 0,4 10,2 4,7
69,9 3,6 0,9 9,6 3,9
74,6 1,5 0 8,1 2,7
77,3 1,2 0 8,0 2,9
80,0 0,5 0 7,0 1,3
82,8 0,1 0 1,2 0,6
85,0 0 0 0,4 0,35
89,7 0 0 0,1 0,55
90,3 0 0 0 0,5
92,8 0 0 0 0,4

N3 paccMOTpeHWs faHHbIX 3TOW Tabnuubl BUAHO, YTO B mpoLecce
yrnegpmkaumm B NOrpebeHHbIX PacTUTENbHbIX OCTaTKaxX 3aKOHOMEPHO
BO3pacTaeT COAep>KaHve Yrieposa N CHUXKAeTCs COoLepXXaHue Kucnopoaa
“ BOAOPOAA, B OCHOBHOM OnpesensieMoe MnoTepeit pasiMyHbIX (yHKLM-
OHaNbHbIX rpynmn. Mpu 3TOM 6bICTPeEe BCEro TepseTcs PyHKLUMOHaNbHAsA
rpynna — OCH3 a Hanbonee CTOWKOM OKa3blBaeTcs rpynna =C=0.

MHoruve aBTopbl AONYCKAKOT, YTO ApPeBHAS aTMocdepa 3emnu Gbina
6onee NNOTHON, YeM B HacTosllee Bpems, U nNpeobnaaroLimMM KOMMo-
HEHTOM B HEl OblN YINeKNCNbIA ra3. Takoi BbIBOJ HamnpallnBaeTcs W3-
3a HaIM4YmMs Ha 3eme MOLLHbIX TO/LL 0Caf04HbIX KapbOHATOB U 3aX0p0-
HEHHOr0 OpraHMyecKoro BeLlecTsa. Ecin nepeBecTu yrnepos 3aTux oT/o-
XeHuii B C02 TO Noay4mm yriekucnyto atMocgepy, AaBfieHne KOTopoi
Ha MOBEPXHOCTb MNJiaHeTbl cocTaBuT 4-5 MIa (MMeHHO Takyto aTMocge-
py vMeeT BeHepa, ee rasoBas 060/104Ka Kak Obl MOAEMPYET APEBHIOKD
aTmocepy 3emnan).

OpHako psg asTopos (. KOpu 1 gp.) cumTaroT, YTO B A0reosiornyec-
KNI Nepuog CyLLeCTBOBaHMA HaLLE NiaHeTbl ee aTMocgepa OTiM4anach
He TO/IbKO MeHbLUeil NNOTHOCTbI, HO U 06nafana BOCCTaHOBUTE/TbHbLIM
xapaktepoMm. CpaBHeHue C nnaHetamu-ruraHtamu (KOnutep, CatypH)
NO3BOJISET AyMaTb, YTO aHa/IONMYHbIM 3TUM nyiaHeTaM 6bl1 U MepBuY-
HbI cOCTaB 3eMHOI aTMocepbl, T.e. C JOMUHMPYHOLLEN pacnpocTpa-
HEHHOCTbIO B Heil CH4, NH3m B meHbLueit mepe H2 H2D, CO, C02 HC1
n ap.

3Bonouna atMocepbl TECHENLIMM 00pa30M COMpsHKEHa C 3BOJIHO-
uvein rmapocdepbl M TUNOB NUToreHesa (Xofbkos, BanykoHuc, 1968).
ObLlaa cxema ee 3BOMOLMM NpeACTaBneHa B Tabn.3.22.
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Tab6nuya 3.22

3BontoLma coctaBa atMocgepb! (Xoaskos, BanykoHuc, 1968)

3ran CocraB

BO3HWKHOBEHWE BEPXHMX 060/104eK CO02CH4H2N2 vHepTHble rasbl,B03MOXHO,
cnefpl ceob6ogHoro 0 2

A3oiickuit, > 4,5-109neT CO02N2CH4 HZXS, nHepTHble rasbl,BO3MOXHO,
cnefibl ceoboaHoro Or

ApPXe030¥iCKWiA, N2 C02unHepTHble rasbl, cnefibl ceobogHoro 0 2

4,5 109—2,5 109net

MpoTepo3oicKuii-pudenckuii, bl202mano C02 uHepTHble rasbl, BO3pacTaeT

2,5109-0,5K09net posib METaMOP(OreHHbIX rasos

McTopuueckuii (paHepo3soiickunit), N2 02 vHepTHbIe rasbl, 4onm npoueHTa C02
<0,5109net

OpvrnHanbHYHO CXemy 3BOIOLMM XMMUYECKOro cocTaBa aTmoce-
pbl NpuBoanT b. MelicoH (1971). Cxema 3TOro aBTopa MANKCTPUPYETCS
Tabn. 3.23.

Ta6bnuuya 3.23

CB0AKa AaHHbIX 0 BEPOSATHOM XMMMWYECKOM COCTaBe aTMOC(bepbl
no ctagnam ee 3sonLnn

Cragus
KomMnoHeHTbI
1 2 3
OCHOBHbIE, CH4 n?2 N2
P> HO3MMa H2A?) 02
BTopocTeneHHble, H Z?) HD Ar
10-3> P >10 ' MIa H,0 CO- HD
n2 Ar co2
hz
NH3
Ar
PaccesiHHble, Ne Ne
105> P > 10-7MMa He He He
ch4 CH4
NH3?) K
S02q?)
H2(?)

Mo B. MelicoHy, ANUTeNbLHOCTL MEPBO CTagMU onpeaensnach npo-
MEXYTKOM BpPEMEHW Mexgy arperaumein 3emnm u obpasoBaHMeM ffpa
MyTeEM BbIfeNIEHNA METa//INYECKOrO Kenesa u3 MaHTun. [nnTensHocTb
cTagun — okono 0,5-109net. Bo BTOpyto cTaauto aTmocdepa cocTosna B
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OCHOBHOM M3 a3oTa ¢ npumMecbto C02u HA. PoTOXMMMYECKOE passio-
YXeHVe BOLSHOro napa B BEPXHUX CosaxX aTMoc(epbl NPUBOAMIO K 06pa-
30BaHWIO BoJOpoOAa M Kucnopoga. Bogopog guccununposas BO BHeLLHee
MPOCTAHCTBO, a CBOGOAHbIA KMCNOPOL TYT XKe OKUCNAN BOCCTAHOB/EH-
Hble KOMMOHEHThI BY/IKAHNYECKUX ra3oB. TpeTbsa CTaAns Havanach, Korja
06pa3oBaHMe KMCNOpoaa CTas1o NPEBbILLATL Ero UCMosb30BaHKE, YTO CT/10
BO3MOXHbIM C OYpHbIM pa3BMTUEM (DOTOCUHTE3MPYHOLLMX BOAOPOC/eN
roe-to 1,7-2,0 mnpg net Hasag. Yke 1,2 mMaph NeT Hasag B atmocgepe
6b1/10 4OCTATOMHO KMCN0Opoaa, YTOObl MOrN 06pa3oBaTbCs KPacHOLIBET-
Hble TO/IWN (KOHTUHEeHTabHbIE 0CaJ0UHbIe NMOPOAbI, OKpalleHHbIe OKMUC-
naMu xenesa).

KpaTko paccMOTpUM 3KO/IOrMYeckoe 3HayeHue 3BOMIOLUM HEKOTO-
PbIX KOMMOHEHTOB aTMOoC(epbl.

C no3numnii BO3HUKHOBEHWS W 3BOIOLLN XXM3HW, HECOMHEHHO, OHUM
N3 BXXHENLLNX KOMMOHEHTOB ABNAETCA ABYOKWUCH YrNeposa.

HopmanbHoe KOonnMyecTBO 3TOro rasa B Bo3gyxe — Bcero 0,0032%
(no obbemy) nnm 0,57 mr/n. B cBeTn0e BPeMSA CYTOK Haf, (DUTOLIEHO3aMM
OHO MOXeT yMeHbLINTLCA B cpeaHem Ha 10-20%, a B TPONMYECKOM MO-
ace —B 3-4 pasa. Bca yrnekncnora, cogepkalasca B aTMocepe, ycsan-
BaeTcA XuBbiMM opraHusmamu 3a 300-400 ner.

Macca yrnekucnoro rasa B atMmocepe oreHmsaetcs B 2-1021. Okono
1,1 TON C0O2 HenpepbIBHO HAaxoAMTCSA B OOMEHHOM COCTOSIHMM MeXay
aTMoc(epoint n okeaHoM. MOBEPXHOCTHbIE CNOM OKeaHa OOMEHMBAKOTCH
YIrNeKnCbIM ra3om 3a 5-25 net, rny6mHHble —3a 200-1000 net. B okeaHe
yrnekucnoro rasa B 60 pa3 6onbwe (1,3101), yem B aTmocepe. Beneg-
cTBMe Toro, 4to C02/1yuLLie pacTBOPSETCA B XO/IOAHON, a He TEN0i BOAE,
MupoBOIi OKeaH AeNCTBYET KakK rMraHTCKWIA Hacoc, KOTOpbIM, nornoLuas
YINIEKUCTIbINA ra3 B XONOAHbIX 061acTAX, MEPEHOCUT ero 1 OTAaeT B aTMOC-
(hepy TponukoB (CbITHUK 1 ap., 1987).

B apesecHoi Macce thmToueHo30B 3anaceHo 0,5-102T1 yrnepoga. Jlec
reHepupyet B cpegHem 400-500 mr CO, Ha 1 m2B yac. PacTeHus exxeroa-
HO nornowatT n3 atmocgepsl 0,17-1021 C02

Ha (hoTOCMHTE3 04HOIN TOHHbI OPraHMYeckKoro BeLecTsa yxoauT 1,5-
1,8 ToHHbI C02 1 BbicBOGOXKAAeTCA 1,1-1,3 TOHHbI 0 2 CuymTaeTcs, 4To
pacTeHuns exerofHo co3gatoT Ao 100 mMapg4 T opraHuMyeckux BeLLEeCTB.
Mpn aTom oHK pacxodyroT 130 mapa T BoAbl, Bblgenas 155 mapg T Kuc-
nopoga.

OpHako OCHOBHas Macca OpraHM4eckoro yrfiepofa cocpefoToyeHa B
NCKOMaeMOM OpraHMYeckoM BeLLeCTBe, 3aK/IF0UYEHHOM B 0Caf04HbIX rop-
HbIX nopofax. Ecnv NpuHATb, 4TO Macca 3eMHON KOpbl B WHTepBasie
rnyémH 0 — 33 KM paBHa 5 105T, a cpefHas MOLLHOCTb 0Caf04HOr0 CNos
paBHa 3 kM (EpwoB u gp., 1986), To Macca 0Caf04YHbIX TOPHbIX MOPOA
coctaBut 1,4 1024 T. Ha KaxXablil MeTp TO/LLM 0CaAKoB npuxoanTcs 20
mm C  unm 2% (no H.b. Baecoesnuy). CnefoBsartenbHO, Macca 3axopo-
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HEHHOro OpPraHMYyecKoro BeLLeCTBa OLIeHMBaeTCA LMppoin nopsgka 1—
31022T. Mo Ox.M. AHpepcoHy (1985), okono 99% yrnepoga HaxoauTcs B
0Caf04HbIX MOpPoAax, B YaCTHOCTU B BUAE KapbOHATOB, U TOMILKO MeHee
1% ero cogepXxutcs B bruochepe.

[JeAatenbHOCTbL YesioBeka (CXXuraHue TONavBa U T.M.) EXErofHO BHO-
cuT B atmMocepy He MeHee 1-10wr COr MeiiCOH NPOrHO3MpPYeT, YTOo Npw
COBPEMEHHbIX TEMMax WCMO0/b30BaHUA WCKOMaemMoro Tonamea Kosimye-
cteo C02B aTtmocepe y4BOMTCA Yepe3 TPUCTa NeT, YTO YpeBaTo Karac-
TPO(MYECKUM TN06a/IbHbIM MOTEMN/IEHNEM, 00YC/IOB/IEHHLIM MPOsB/e-
HVEM «NapHUKOBOIO 3(eKTax.

KakoBa «nepBuyHas» npupoga CO22 A.Muskn (1969) oTmevaer,
4TO [|BYOKUCbH YI/iepoja He yCTaHOB/IeHa B aTMOC(EPax NOCTOAHHbIX 3BE3/
¥ BHeLHNX nnaHeT COMIHEYHOM CUCTEMbI, HO COAEPXUTCA B aTMOCHepax
BHYTPEHHUX NJiaHeT. Ha 3TOM OCHOBaHMW OH BbiCKa3an MpPeAnosioxe-
HWe, YTO YINIeKNCI0Ta MOXET OblTb BTOPUYHLIM MPOLYKTOM.

OpHako He BbI3blBaeT COMHeHUa akT, yto C02 (Bo3moxHO, n CO)
Oblna rnaBHbIM KOMMOHEHTOM ApeBHeR aTMocepbl 3eMnn, U UMEHHO
XVBble OPraHn3mbl NMOBWHHbLI B TOM, YTO [IBYOKWCb Yrnepoja crasia BTo-
POCTeneHHbIM ee KoMMoHeHTOM. A.l.BonoravH (1963) cuutaet, 4TO
[peBHeiiLle BOLOPOC/M NPUMMEPHO 3a ABa MUvapaa NeT U3BMEKN
KosioccasibHble KOMIMYeCTBa YreKncnoTbl, 06pa3oBaB Ha ee OCHOBE CTO/lb
e KOslocCa/bHble KOIMYECTBa OPraHNYecKmnx BELLECTB; BOAOPOCIN CMO-
COOCTBOBA/IN OT/IOXKEHUIO Ha [He [PEBHUX MOpPel OrPOMHbIX KONYeCTB
YINIEKUCNOTO KanbLuMs U 0TY4aCTU MarHus, U B MNpejenax COBPeMEHHbIX
KOHTUHEHTOB OT/IOKWIN 3a BpeMs NPOTepo30s KapboHaTHbIe MOPOAbl
obLelt MmoLHocTb0 60n1ee 1000 m. B.W. Jlebenes (1981), oCcHOBbIBasACh Ha
aKcnepuMeHTabHBIX AaHHbIX P. Bruaeennan [. ®puccepa (Bidwell, Fmsser,
1972), BbiCKa3an npeanonoXeHue, 4to, ucyepnas 3anacbl C02 pacTeHuns
BbIHY)X/eHbl 6blIN BbIATY Ha CyLLy, B pe3ynibTaTe Yero bl NONHOCTbIO
ncyepnaHbl cofepXalynecs B aTMOCHepe 3amnacbl MOHOOKUCK Yr/iepoja.

A.N. TyrapvHos OCHOBHbIM WUCTOYHWKOM MOCTYM/IEHUA YTEKNUCNO-
Tbl B aTMOC(EPY CUMTAeT BYJ/IKAHMYECKMe NpoLeccbl. VIMEHHO C HUMU
OH CBSI3bIBAET MOCTENEeHHO BO3pacTatoLLee COAepXKaHue yrieposa B 3em-
HOW Kope ¥ pa3BuTue 6roctepbl. STOT BbIBOS, MOATBEPKAAETCH fAaHHbI-
My M.N. Bygpiko (1982), 13 KOTOpbIX CneayeT, 4To KoHueHTpaumsa C02
Ha NPOTSXKeHUW (PaHepo30s M3MeHunacb 6onee Yem B AeCATb pas, npu-
yeM OHa Oblna 3HAUYMTENbHO Bbllle COBPEMEHHOW; NpUMeyYaTenbHO, YTOo
MaKCUMYMbl KOJIMYECTBA BY/IKAHOTEHHbIX MOPOA B OO/MbLUMHCTBE ClyYa-
eB COBMajalT C BO3POCLUVMMMN KOHLEHTPaUUAMU YIIEKAC/IOro rasa, Ko-
TOpble CYLLECTBEHHO MOBbIWAAN NPOLYKTMBHOCTb aBTOTPO(HbLIX pacTe-
HUM, a TaKkKe BIMANN HA KIMMAT NNaHeTbl.

3BOJIIOLMOHHO C YI/IEKMC/IbIM Fa30M CBA3aH KWCI0POA aTMOCHEpbI.

ATMOC(epa, Kak yxe yKasblBaloCch Bbllle, cofepxuT 20,946% (no
06bemy) 02 ExerogHo orpomHble KONMYECTBA KMC0POAa PacXomdytoTes
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Ha AbIXaHWEe >XUBOTHbIX W pacTeHWi (B GECKMCMOPOAHOW cpede MOryT
pa3BMBaTbCA TOMBKO aHaspobHble 6akTepum), Ha pasn4yHble NPUPoS-
Hble OKMC/IUTE/IbHbIe peakuumn (Hanpumep, NPy BbIBETPUBAHUU TOPHbIX
nopoa), a TaKxke Ha Hy>Abl MPOMbILLINEHHOCTW. [1OCTOAHCTBO COfepKa-
HMA Kucnopoga B aTMocepe 0becrneymBaeTcs TeM, YTO ero BblAeNsoT B
npowecce ()OTOCUHTE3a aBTOTPOQPHbIE pacTeHUs (NPUMEpPHO 6 efuHuL,
KMCMopoga Ha 0fHY ero eAvHULY, U3pacXOA0BaHHYIO Ha fbixaHue). Mpu-
yem 80% (hOTOCUHTETMYECKOrO KMCMopoda npogyuupyetcs guTonsiaH-
KTOHOM ¥ nuniib 20% Ha3eMHbIMU pacTeHMAMU. B 3TOM acnekrte «ierku-
MU M1aHeTbI» CrieflyeT Ha3biBaTb He fieca AMas3oHuK, a MuKpodnopy Mu-
POBOr0 OKeaHa.

Bca macca knucnopoga atMocgepbl XXMBbIMU OpraHu3MaMy 0CBamBa-
eTca npumMepHo 3a 2000 neT, a No/HOe ero 06HOB/IEHME NPOUCXOAMUT 3a
5200-5800 ner.

Mo pgaHHbIM B.M.BepHagckoro, macca Kucriopoga B aTtmocdepe co-
crasnseT 10567 (M0 HEKOTOPbIM AaHHbIM —a0 2105T). ExxerogHo atoT
3anac nononHsetca Ha 7-10-10 T 3a cyeT (hOTOCMHTE3a 3e/leHbIX pacTe-
Huin (B.. BepHafcKuili nocTynneHne KMcnopoga B aTmocdepy OLeHU-
BaeT uupammn ot 60 o 240 mnpg T). HekoTopas vacTb Kucnopoga 06-
pa3yeTcs B BEPXHUX YaCTAX aTMOCHepbl 3a CYET Pa3/oXeHWUs Mnapos
BOAbl Y/bTPAPUONETOBLIM WN3/TYYEHNEM.

B HacTosiLLee Bpems noTpebrieHMe OpraHNMYeckoro Tonmea cocTaB-
nset okono 10 mnpa T. Ha ero okucneHune TpebyeTca uspacxoposartb 27
mnapg T 02 Mpeanonaraetcs, 4to K 2010 rogy notpebieHne opraHuyec-
KOro TOM/IMBA MOXET YABOUTLCA. 3HAUNUT, NOTpebneHne Kncnopoga yse-
nnmuntes o 54 mnapg T. A aTa undpa yxke 6113ka K MUHUMaIbHOMY
YPOBHIO BOCMPOM3BOACTBA KWUCM0pPOJA 3a CYET (DOTOCUMHTE3a pacTeHWl
(60 mnpg 1, no B.A. BepHagckomy). KakoB e Bbixof? HecOMHEHHO,
npexzae BCero, HYy)XXHO OrpaHuM4uTb NoTpebseHne KUcnopoga Ha npo-
MbILL/IEHHbIE HYX[bl, 0COOEHHO ero noTpebieHne aHepreTUYeCKUMHU yc-
TaHOBKaMmM.

3HauMTeNnbHOE KOMUYeCTBO KUC/IOPOAa PacTBOPEHO B MPUPOLHbIX
Bofax. Knucnopogom npeactaBnieH Kax[pblil YeTBEPTbIA aTOM XXMBOFO Be-
LecTea. 3HauMTe/lbHOe KOJIMYECTBO KWUCMopoZa B BUAE OpraHMyeckoro
BeLLeCTBA 3aX0POHEHO B 0CaJ04HbIX FOPHbIX nopogax (18105T, no oueHKe
B. Py6u; no Hawum faHHbIM, 3Ta Lugpa CyLLeCTBEHHO 3aHVKeHa).

rornoLeHne KMcnopoja opraHn3mMaMn 13 BHELWHeW cpefpbl npouc-
XOAMT BCel MOBEPXHOCTLIO Tena (MpocTeilumne, Yepsn) UM Npu NOMo-
LM cneumanbHbIX OPraHoB AblXaHUs —Tpaxeii (y HaceKoMbIX), Xabep (y
pbl6), nerkux (y mo3BOHOYHbIX). KMCNOpo4 XMMWUYECKW CBA3bIBAETCA U
MepeHoCcnTCa B OpraHu3Me NUrMeHTaMmy KpoBM — remornobuHom (y no-
3BOHOYHbIX), reMoLyaHnHoM (Y MOJTHOCKOB, Pakoo6pasHbIX).

lMoHMmKeHe cofepxaHua Kucnopofda B Bo3dyxe Ao 14% sdAensetcs
KPUTUYECKUM [N MHOTMX Myekonutarowmx. HopmanbHasa XusHepes-
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TeNbHOCTb U POCT KOPHeW pacTeHWil, NnpopacTtaHve CeMsH OCYLLeCTB/S-
HOTCA MPW YCNOBWMK, ecnn He MeHblle 15-25% npocTpaHcTBa NoYBbI 3a-
HATO BO3L4YXOM, COZepXKallMM, B CBOH 04epefb, He meHee 1-2% Kucho-
poga (CbITHUK n ap., 1987).

Mo gaHHbIM A.MUSKKU, CBOOOAHBIA KWCMOPOA HE MOr M3Ha4vasbHO
COZlep>XaTbCs BO BHYTPEHHMX YacTax 3emnu, a Takxke B nopogax 613
3eMHOI MOBEPXHOCTU, TaK Kak OHW, B 0OLLEM, MPOSBNAIOT HU3KYIO CTe-
MeHb OKUCNEHHOCTU. A ecnin Bbl KUC/IOPOA W MPUCYTCTBOBAS, TO 3aKMUC-
HOe >Xefie30 HeMe[/1IeHHO Obl NepeLuno B OKUCHOE W efBa i 0CTaioCh
6bl KaKoe-HMbY b KONM4YecTBO CBOGOAHOrO Kmucnopoda. Kpome Toro, Kuc-
NOpPOJ, OTCYTCTBYET B BY/KaHWYeCKMX rasax. Bce 3To CBMAETENLCTBYET O
BTOPMYHOCTM KUcnopoga B atmoctepe. OfHaKo, cumtaet A. MUAKn, XXusHb,
a, cnefoBaTe/lbHO, U CBOOOAHbIV KMNCOPOZL BO3HUKAN Ha 3eM/ie Ha BeCb-
Ma paHHeM nepuoge, Tak Kak >efiesHble pyfbl apxXeicKoin apbl B 60/b-
LWMHCTBE CBOEM cocToAT M3 rematuta (Fe2 J, a apxeiickue u 6onee
[PEBHVE OTNOXEHWS COAEpXaT COeAVMHEHWNA TPEXBA/IEHTHOMO >Kesesa.

M. . byablKo yKa3blBaeT, YTO B (haHepOo30e CyLlecTBOBasa TeHAEH-
LUMA K YBENMYEHMIO COZEPXKaHWA KMCNopoda B atMoC(epe, XOTa 3TOoT
pOCT 6bl1 OYeHb HepaBHOMEPHbIM. [1epBOe 3HaYMTE/IbHOE MOBbILEHMWEe
KO/InYyecTBa KWC/OpOAa NPOM3OLLI0 B [I€BOHE, MPUYEM €ro BbICOKas
KOHLeHTpauus 6blia JOCTUIHYTa B KOHLe [leBOHa — Havane KapboHa. B
MepMCKOM U OCOBEHHO TPMacoBOM Mepuojax KOoMMYecTBO KWCopoja
3Ha4MTeNbHO YMeHbLUKMIOoCL. BTOpoe peskoe yBennyeHue Macchl KUCo-
pofa Mpou3oLLIo B KOHLE Tpuaca-Hayase topbl, C CepeAnHbl MenoBoro
nepmoja 3Ta Macca yMeHblUMNach, OCTaBasChb BCE XE [0 COBPEMEHHOM
3MNOXM Ha [0BOMLHO BbICOKOM ypoBHe. Mo M.WN. Byfabiko, pocT Macchl
KMC/IOpPOoAa Mpu NpPoYMX paBHbIX YC/IOBMAX CMOCOOGCTBOBAS MOBbILLEHWIO
mMeTabonm3Ma U YCUIEHUIO aKTUBHOCTM a3pPO06HbIX OpraHuW3MOoB.

K uncny BaXKHbIX GUOreHHBIX 3/IEMEHTOB, K TOMY >Xe JOMUHUPYOLLUX
B aTtmocdepe, 0THOCUTCA a30T. OfHaKo AnA GOMbLUMHCTBA XUBbIX Opra-
HW3MOB OH fB/IETCA HelTpaibHbIM rasoMm. JInb AN YacTu MUKpPOOpra-
HW3MOB (K/yb6eHbKOBbIE 6aKTepum, a30T06aKTepuUm, aKTUHOMULETbI, CUHE-
3e/1eHble BOAOPOC/N) aTMOCHEPHbIA a30T BbICTYMaeT B KayecTBe (pakTopa
XW3He[eATeNbHOCTU. HekoTopble M3 3TUX MUKPOOPraHW3MOB 06pasytoT
[OCTYMHbIE PacTEHUAM aMMMayHble (opMbl a3oTa (MPOLLECC aMMOHMGW-
Kauum). AMMOHWIAHbIE COMM NOCPESCTBOM 6aKTepUii-HUTPU(UKATOPOB
MOTYT MOABEPraTbCs NPOLECCY HUTPUQMKaLMK, MPOLYKTbI KOTOPOro (HWT-
paTHas (opma as3oTta) Mor/owarTca KOPHAMU pacTeHunid. baktepuun-ge-
HUTPUQUKATOPbI CMOCO6HBLI BOCCTaHaBNMBATL HUTPATHLIN a30T Ao Nr

Bronorunyeckas gukcaums aszora oueHmBaeTca B 120-130 MAH T B rof.
[0 25 MnH T a3oTa B HUTPaTHOW (hopme obpasyeTcs Npu ero abnmoreHHoN
(hmkcaumm (Hanpumep, NPy N3BEPXKEHWUAX BYNKAHOB M pa3pagax MOJHUNR).
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[IMCKYCCUOHEH BOMPOC, B Kakol (hopMe a30T HaxoAwcs B nepsuy-
HO atmocepe 3eman. Mbl CKNOHHBI CYMTaTb, YTO Mpeo6nagatoLlei
(hopmoli 6binv cBoboaHble Moneky/bl N2 IMeHHO B Takoi (opme asoT
06HapyXeH Ha BeHepe n Mapce (Tabn. 3.24).

Tabnuua 3.24

CocTaB HpkHeii aTmoctepbl Mapca, 06.%

a3 CopfepxxaHue a3 CogepxxaHue
co2 95,32 HD 0,03
N2 2,7 Ne 0,0025
AT 1,6 Kr 0,0003
02 0,13 Xe 0,000008
Cco 0,07 03 0,000003

CTOPOHHMKM CYLLLECTBOBAHNA a30Ta B NpoToaTMocepe 3emnum B hopme
amMmmMumaka 06bI4HO CCbINAKTCA Ha COCTaB aTMOC(ep BHeLHUX nnaHeT Co-
HEYHON cucTembl. HO, Kak M3BECTHO, BHYTPEHHWE W BHELLHWE M/aHeTbl
Pe3Ko OT/INYAKTCA ApYr OT Apyra no MHOTMM napameTpam, a He TOJIbKO
Mo cocTaBy aTMoc(ep, Mo3aToMy BPS4 M MoLO6GHasA CCblfika onpasjaHa.
Tem He MeHee, 1 Takasd TOYKA 3pPeHUs MMEeeT MPaBo Ha CYLLEeCTBOBaHME.

A. MuaKn cumtaeT, 4To aMMMak Mor obpasoBaTbCs, Hanpumep, no
CNefytoLLen peakuun:

2FeN + 3HD -> Fed 3+ 2NH3

AMMMaK 1cUe3 Npu NosiBNeHNN B aTMOCHepe Kucropoaa:

ANH3+ 302 -m 2N2+ 6HA.

C 3KOMI0rMYeCcKMX NO3NLUIA CyLLLECTBEHHOE 3HAYEHNE UMEET NPUCyT-
CTBME B aTMoc(epe pafnoaKTUBHbLIX M30TOMNOB (Tabn.3.25).

Ta6bnunua 3.25

PaanoaKTVBHbIE 130TOMbI B aTMOCHEpe

M3oton Mepwvog nonypacnaga MnaHeTapHOe KONNYECTBO

H3 12,3 roga 3,5 kr

BeD 2,7 MIH net 430 T

cu 5730 net 54T

Na2 2,6 roga 12 kr

AlB 0,74 MNH neT 1771

Si2 700 net 1,0 Kr

Cl® 0,31 MnH net 151

Ard 260 net 22 Kr
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3TN n30TONbI 06Pa3ytOTCA B OCHOBHOM B pe3y/ibTaTeé HEWTPOHHONA
60MOapANPOBKM B BEPXHUX CMOSX aTMOCKEPbI 1 YHaCTBYHOT B reOXUMM-
YECKMX LMKNax 3eMHOr0 BelLecTBa. B KauecTBe npumepa npuBegem cre-
Ayrolme SifepHble peakumm:

N#¥+ n-» CU+ HI
N#¥+ n-> CR+ H3

MpeacTasum cebe, 4To atoMbl n3oTona C¥unmn H3cnyyaitHo B Mone-
Kyne AHK 3aHann mecto ctabusbHbiXx nsotonos CR (C1 wam HE
OpgHako mnsotonbl CUun H3nogsepxeHbl p —pacnagy. Hanpumep, Tpu-
TWIA C TE4EeHMeM BpPeMeHM npeBpallaeTca B He3

H3-> p+ He3

CnepoBatenbHo, B Monekyne JHK BO3HUKHET aeekT, T.e. NPOU30ii-
[eT BpefHad Wau nonesHas Myrauus.

3.11. 3KOJI0I'MA O30HOBOI'O CJ10A

Bbllle Mbl y)e HEOLHOKPaTHO OTMeyasin 3KO/I0ro-61monornyeckoe
3HayeHve o30Ha. OHO 00YC/OB/IEHO TEM, YTO 030H KTWMBHO MOI/IOLAeT
KOPOTKOBO/IHOBOE Y/bTpauosieToBoe u3nyyeHne CoOMHUA U TakKUM
o6pa3om onpefenseT TemnepaTypHbIi peXxxum cTpatocdepbl, a Takxe
SIBMIIETCA OXPaHHbIM LUTOM 6Guocdepbl OT XecTKoro (kopode 280 HM)
Yd-n3nyyeHus, KpariHe onacHOro As BCEro XWBOro Ha 3emse.

PaccmoTpyM BKpaTLe HekoTopble cBoiicTBa O30Ha.

Mpy 06bIYHbIX YCNOBMSX 030H — ra3. OT KMCNOpoAa ero MOXKHO
OTLENUTb CWU/IbHbIM OXNaXKAEHNeM: 030H KOHAEHCUPYEeTCA B CUHIOKO
XWULKOCTb, Kunawyto npu -111,9°C (kmucnopog kunut npu -183°C).

PacTBOpyMOCTbL 030Ha B BOAE 3HAUUTE/IbHO OO/bLUE, YeM KWCIOpoaa:
100 o6bemoB BoAbl npu 0°C pacTBopsieT 49 06beMoB 030Ha (U 4,9 06be-
ma 0 2.

CraHfapTHas aHTanbnua 0bpa3oBaHUs 030Ha nonoxutensHa (142,5
kx/Monb). W3 Tpex Moneky/n Kucnopoja nosyvaroTcs ABe MOJSEKy/bl
030Ha, T.e. 3HTPONUA CUCTEMbI YMEHbLLAETCS. B uTore ctaHfapTHOe nu3me-
HeHue aHeprun Mnobca Takke nonoxuTensHo (163 kx/mons). Cneno-
BaTe/IbHO, AN Nepexoda KMUCIopoAa B 030H HeobXo4uma 3aTpara 3Hep-
rmm. O30H — BeLLECTBO HEYCTONUMBOE, TaK KaK Mpu ero pacnage aHep-
rma nébca cUCTEMbl YMEHBLLAETCS.

O30H — OfIH M3 CU/IbHEALINX OKUCNUTENeA: OH OKUCNSAET BCe Me-
Ta/I/Ibl, KPOME 30/10Ta W NJIATUHOBBIX 3/IEMEHTOB, a TakXe 60/bLIVHCTBO
HEMETa/I/I0B; NepeBOANT HU3LLME OKUC/bI B BbICLUME, a CyNb(uUibl Me-
TannoB — B Cy/bhatbl. B xoae GONbLUMHCTBA 3TUX peakuuii Monekyna
030Ha TepseT Of4MH atoMm Kucnopoga, nepexons B 02
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O30H agosuT. lNpegenbHO fONYCTUMAs ero KOHLUeHTpaums B BO34y-
xe paBHa 10‘%%. B npu3emMHOM cnoe atmocepbl cogepxaHue 0 306bI4HO
He npeBblwaeT 107—10-6%, rae oH 06pa3yeTcss B OCHOBHOM MpPW 3/1EKT-
pruyecknx paspsgax.

O30H B OCHOBHOM KOHLIEHTPUPYETCA HWKe TEensoro cnos crparoc-
(hepbl B BbICOTHOM MHTepBasie 20-25 KM, a BepXHWIA Npesen ero pacnpo-
CTpaHeHuns rae-to 45-50 Km.

O6pa3oBaHMe 030Ha NPOUCXOAMT cnegytowmmM obpazoM. Monekynbl
Kucnopoga, nornowas keaHTbl (hv) ynbTpathmoneToBbIX fyYeid, NPMXo-
OAT B BO30Y>X[EHHOe COCTOSHWE; CTa/NKMBasCb C HEBO30YXAEHHbIMM
mosniekynamm 02 OHWM JaloT 030H U BO3BYX/AEHHble aTOMbl KMUCMOpoAa:

O + hv -> O, (B0306.);
02B036.) + 02-> 03+ O (B0306.);
02+ O (B036.) -> 03

O30HOBbIN CMOV B Hay4HOI NMTepaType ellle HasblBatOT 030HOCHEPONA.
O6LLee KONMYECTBO 030Ha B aTMocepe gocturaet 3,3-1091. CpefHee Bpems
YXU3HW MONeKyn 030Ha B atMocepe — 50 cyTok. CpefjHee rofoBoe CO-
[lep>xaHne 030Ha B 030HOC(epe cocTaBnsfeT okoso 300 [OBCOHOBCKMX
eanHuy, (AE); npyn 3aTomM ofgHa AO6GCOHOBCKAas efuHMLA COOTBETCTBYET
Cnoto 030Ha, paBHomy 0,001 cMm npu HopmManbHOM (CTaHAAPTHOM) AaB-
neHUn n Temnepatype. Ecnn 66l MOXHO OblNo BeCcb 030H BblAeNUTb B
FOMOFEHHbIN CMIOW, TO €ro To/MWMNHa He npeBbliwana 6bl 0,17—0,40 cm.

B nocnegHee fecatuneTve WNPOKO ANCKYTUPYETCH TPEBOXHbIN BOIM-
pOC: Ha MnaHeTe CHWKAaEeTCA COAepXKaHWe 030Ha, B 3aMTHOM O30HOBOM
CNoe NepuoAMYecKn MNPOSBAAKTCS «/blpbl» — 06M1acTN C NpeaenbHO
HU3KUM COfepXKaHnem 030Ha. BriepBble Takasa «fblpa», N0 MIoWaamn pas-
Has\ Tepputopmmn CLUA, 6blna ycTaHoBMeHa Hag AHTapKTULON.

( B HacTosLLee BpeMs CUMTAETCA, UTO aKTUBHAA POJb B Pa3pyLLUeHUN 030-
HOBOTO C/I0 NPUHAL/MEXAT OKWC/aM a30Ta, raioreHam, (ppeoHam, OKmcnam
TAXKENbIX METaNI0B 1 p. B intepaType NpuMBOAATCA faHHbIE, YTO 0K0/0 70%
030Ha paspyLuaeTca no asoTHoMy umkny, 17% — no kucnopogHomy, 10%
— N0 BOLOPOLHOMY, OKOM0 2% — N0 X/I0PHOMY W ApYrvM LMKIaM U
okono 1,2% noctynaeT B Tponoctepy (bekHaszos, Hosukos, 1995).

NO[HaKO TNIaBHbIMU «pa3pyLUUTeNsaIMU» 030Ha MHOTVMMK aBTopamu
NPU3HAKTCA ranona3ameLleHHble YrieBoAopoabl, B TEXHUKE UMEHYe-
Mble (bpeoHamm. CumTaeTcs, YTO MO BO3AENCTBMEM YNbTPAUONETOBOIO
N3MTyYeHNS XMMUYECKME CBA3WN B MOJIEKY/aX (PPEeOHOB HapyLualoTcs. B
nTore BbILENAETCA X/I0P, KOTOPbIA NpW CTONIKHOBEHWM C MONEKY/ION
030Ha «BblOVBaeT» 13 Hee OfMH aTOM KWUCMopoaa, npeBpaLyas ee B 06bIy-
HYKO MOJIEKY/ly KUC/TOPOAa. X/0p, BPEMEHHO COELUHAACH C KNC/TOPOAOM,
BCKOpe OMATb OKa3blBaeTcA CBOGOAHbLIM, MPOAO/HKas CBOKH paspyLuun-
TeNbHYH0 [eAaTeNlbHOCTb. paBfa, 3TOT MexaHW3M B 3HaYMTE/IbHON Mepe
TUNOTETUYEH.

256



KonebaHunsa cogepaHusi 030Ha B aTMoctepe OAHW aBTOPbl CBS3bI-
BatOT C eCTEeCTBEHHbIMW npoueccaMun (LMPKYyNALUA BO3AYLUHbIX MOTO-
KOB, B/IVSIHWE MArHWTHOrO NONSA W T.M.), APYrve, KaK OTMEYeHO Bbilwe, C
aHTPOMOreHHbIMY BO3LeACTBUAMU. B CBA3M C 3TUM MNOSBMIOCH MHOIO
ny6nukKauuii, MHorga CeHcauMoHHO-CNeKyNATUBHOro Xxapaktepa. [1o-
BUAUMOMY, He 6e3 OCHOBaHWS HEKOTOPble aBTOPbl XUOTAKHbLIA MHTe-
Pec K 030HOBbIM «fblpaM» OOBACHSAOT KOHKYPEHTHON 60pb6oi upm,
B YaCTHOCTW, NOMbITKaMU AUCKPEAUTMPOBAaTb TOBApbl M TEXHOMOIWMK,
OCHOBAHHbIE Ha WCNONb30BaHUN (HPEOHOB.

B T0 e Bpems uccnefoBaHWUs, NPOBeAeHHbIe TaKO aBTOPUTETHONA
opraHuzaumeii kak HACA (CLUA), xoTa 1 noaTBepavun 3HaUNTeNbHOE
CHWKEHWe CofepXKaHns 030Ha B cTpaTtociepe, 3a CHeT MOCTYM/IeHUs B Hee
paspyLIatoLLMX 030H BELLECTB, HO BCE XKe NO3BO/INAN CAEeNATb BbIBOA O TOM,
YTO 3TO CHMXXEHMWE COMOCTaBMMO C eCTECTBEHHbIMW W3MEHEHUAMU CO-
JepXXaHns 030Ha B Nepuofbl Mexay MMKaMu COMHEYHOM aKTUBHOCTM.

Mbl elLe fecATb NeT Hasag, BbICKasasiv MHeHWe, YTO 418 MPaBUIbHOI0
NMOHWMaHMSA NPOLECCOB, MPOTEKalWMX Npu y4yacTum aTMocthepHoro
030Ha, HY>XHO paccMaTpmBaTh ero reOXMMMYECKyo UCTOPUIO B ABa 3Tana
— [0 1 Noc/ie WUPOKOro NPOMBILLIEHHOTO NpYMeHeHUs (peoHos (Ba-
NyKoHuc, 1990).

Tak BOT, CyLeCTBEHHbIE KO/lebaHWsa cogepyaHus 030Ha B aTMoche-
pe OblIN M3BECTHbI eLle [0 LWMPOKOro MCMosb30BaHUS (PeoHOB (Bnep-
Bble MoslyyeHbl B 1928 r.), KOTOpble B XOMNOAUNbHUKAX LUMPOKO MpUMe-
HATLCA Hayanu nocne BTOpo MMPOBOI BOMHbLI; MWK NPOM3BOACTBA
(hpeoHOB npuwlenca Ha 1987-1988 rr. u coctaBun okono 1,2-1,4 MfH T).

Ewwe B AoBOeHHble rogpl Jlexeli (Lejay, 1937) Habntogan ysenuue-
HWe cofepXXaHus 030Ha 61U3 aHTULUMKIOHOB. JlInHaemaH (LindeTann,
1939) yctaHOBWMN 06pATHYH 3aBUCUMOCTb MEXJY COfepXaHVWeM 030Ha
N BNXXHOCTbIO BO3AyXa. Psf aBTOPOB yKasaJiM Ha 3aMeTHble Ce30HHble
Ko/iebaHnsa 030Ha: B CEBEPHOM MONyLUAPUM MAKCUMasIbHOE ero cofep-
YaHue HabnpaeTcs BECHOW, MUHMMaIbHOE — OCeHb. MakcumanbHas
KOHLEHTpauma 030Ha MOXET M3MEHUTLCA MOYTU B [Ba pas3a B TeyeHMe
HEeCKONbKNX mecsues (puc.3.12).

Korga roBopsat 06 030HOBbIX «pblpax» Haf, MOAKCaMU, BOSIbHO UK
HEBOJIbHO YMa/luMBalOT O [aBHO YCTaHOBJ/IEHHOW 3aKOHOMEPHOCTU B
MepUAMOHaNBLHOM pacnpefeneHny cofepXXaHus 030Ha. JTa 3aKOHOMep-
HOCTb 3aK/TH04aeTCA B C/IeAyHOLLEM: MOLLHOCTb 030HOBOIO C/108 MPU HOP-
Ma/lbHbIX TemrepaType W [aB/ieHUM MeHbLle BCEro B 3KBATOPUasIbHOM
obnactn — Bcero 0,17 cm (Mo maee, 34eCb COAEPXKaHME 030HA AO/MKHO
ObITb HaVBbICLUMM B CBA3X C MaKCUMasIbHOW COJIHEYHOW pajuauven B
JaHHoW obnactun), Bo3pacTaeT B 6onee BblCOKMX wwmpoTax (go 0,3-0,4
CM), 3aTem OonsATb MOHWXKAeTCs K nontocaM. Takum 06pa3oM, 030HOBOWA
«AbIPO» MOXHO CUMTaTb M 3KBATOPWa/IbHYIO 06n1acTb. Huuero npotu-
BOECTECTBEHHOIO 3[eCb HET, KakK W B «blpax» Haj Mosocamu.
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Puc.3.14. BepTukanbHOe pacrpefeneHvie 030Ha B aTMocepe Hag Hbto-Mekcrko
(Regener, 1950):

[Jatbl 3amepa: 1—25 thepans; 2—4 mMapTa; 3—16 mapLy; 4—I18 anpens

Hanunume Takux «plp» CBUAETENLCTBYET O BOCXOASLLMX NMOTOKAX BO3-
Oyxa u3 Tpornocdepbl B CTpaToChepy, NPOHMKAIOLWIMX 3a Tpornonaysy,
YTO MPUBOAUT K MX KOHTAKTUPOBAHMIO C 030HOBbLIM CNoeM. Mpu 3ToM
MPOMCXOANT YMEHbLUEHME €r0 MOLLHOCTM W YaCcTUYHOE YHUUTOXKEHWE
030Ha KOMMOHEHTaMM BOCXOAALIMX MOTOKOB. B yMepeHHbIX LUMPOTax
BO3AYLUHbIE TEYUEHUS UMEIOT FOPU3OHTA/bHBIV XapakTep U pacnpocTpa-
HAKOTCA B Npefienax HWXHel cTpaTocgepbl B HanpaBeHWU MOOCOB; B
6onee BbICOKMX LUMPOTaX OHM BHOBb OMYCKAKTCs B TpoOnocgepy.
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Mo MHeHuto bproepa (Brewer, 1949), cKoneHWe 030Ha B BbICOKMX
LIMpOTax SAB/AETCA Pe3yNbTaTOM aABeKUMKM 030HA W3 3KBATOPMASIbHOM
061acT, a BECEHHWI MaKCUMyM W OCEHHWUA MUHUMYM O6YCMOB/EHbI
Ha/OXXeHNEM Ce30HHbIX KO0/iebaHWUi, BbI3BaHHbLIX OOLLMM XapakTepom
UMPKYNALMK (3HAYMTENIbHON N1IeTOM M HebOMbLION 3MMOI) Ha Ce30H-
Hble KonebaHus pagnaumy (MOLLHON B SIeTHee COMHLECTOSHME U Cha-
6ol B 3MMHee).

[Nns Hay4yHOro MOHUMaHUS BO3MOXHOW FeOXMMMWUYECKOW ponn gpe-
OHOB B BEPXHMWX CNOSAX aTMociepbl HEOOXOAMMO TaKXe YYuTbiBaTb XU-
MUYECKME N (IM3NYECKME CBOIMCTBA 3TUX COEAMHEHWIA.

®peoHbl OTHOCATCA K YMCY NMPOM3BOAHLIX YT/IeBOAOPOAOB, B MOJe-
Ky/nax KOTOpbIX OAWH UM HECKONIbKO aTOMOB BOAOPOAA 3aMeLLeHbl ra-
noreHom (hTopom, Xn0pom, 6poMom, nogom). B Lenom ranongnponssos-
Hble SBNSKOTCA BeCbMa peakUMOHHO CMOCO6GHbLIMU COEAVHEHUAMU U
MO3TOMY LUMPOKO MCMOMb3YHOTCH A5 Pa3/IMUHbIX CUHTE30B.

OpHako (hropyrnesofoposbl (hpeoHbl UK XNafgoHbl), B OTANYME OT
Apyrux ranongnpov3BOLHbIX, XapakTepu3yrTCs BbICOKOW XMMWUYECKOA
WHEPTHOCTbIO, YCTOMYMBLI K OKUCIIUTENIIM, HE TOproYn, faxe pacnias-
NEHHbIA MeTaNMYECKNA HATPWUIA pa3naraeT UX TONbLKO Npu TeMnepaType
400°C. Mo cBOeW XMMNYECKOIN YCTONUYNBOCTY BbICOKOMOIEKYISPHbIE Mep-
(hTOpYrnepoasl HanoOMUHaKT 61aropofHble MeTan/bl U NOPO MpeBocC-
XOOAT UX.

Cpeaun pr3nmyecknx CBOMCTB (PPEOHOB OTMETUM KX MNIOTHOCTb: (ppe-
OHbl Ha 10-20% TsxKenee BO3[yXa, MOITOMY KaK W YrNeKUC/bIA ra3 Ha-
KannmearoTCs B HWXKHUX Cofx atmocdepsl. K ToMy e (hTopyrnieBoso-
pOAbl 40 HACTOALLEr0 BPEMEHU He OOHapYXXeHbl B HUXKHUX C/OSX CTpa-
TOC(hepbl, NPUMbIKAKOLWMUX K 030HOBOMY C/OK. WX «Haimume» TOMbKO
npegnonaraeTcs.

Ecnn mnexognts M3 (hpeoHOBOW rvMnoTesbl paspyLlUieHUs 030Ha, TO
030HOBbIE «[bIpbl» CnefoBano Obl OXMaaTb, npexge Bcero, Hag CLUA
(okono 35% npown3BoacTBa BCeX X0pTOPYrnesofopoaoB B 90-e rogpl)
n 3anagHoli EBponoii (okono 40% npoussoacTea X®PY, B OCHOBHOM B
cTpaHax EQC). OaHako MMeHHO 34€eck B cTpaTochepe HabnoaaeTcs Non-
HOLLeHHbI/i 030HOBBIN C/IOW, & «AbIPbl» B HEM MPUYPOYEHbI K NONASAPHBIM
obnactaMm, rae NpomsBoAcTBO XY M MX UCMNONb30BaHWE MOMAHOCTbLIO
OTCYTCTBYIOT.

UT0 Kacaetca npupofbl caMmux «ablp», To npodgeccop A.MN. Kanuua
CUMTaET, YTO OHW BO3HWMKANM [0 TOro, KaK WX BrEPBble 0OHApYyXunu
(Maenoe A. He notoHem — TakK 3anefjeHeeM. — Pabouyas raserta, 23.12.
1997, c.4). Mo ero gaHHbIM, KpuBasi M3MEHeHMs KO/iMyecTBa 030Ha B
aTMocepe XOpOoLIO COrnacyeTcs ¢ KPUBOW COTHEYHOW aKTMBHOCTU (CO-
nocraebTe ¢ faHHbiMu HACA).

Ta ke raseta 20 okTa6psa 1998 roga ony6smkosana crateto U. LLat-
POBOV MOA HasBaHWEM «YuTas NeTonucu MOMSPHbIX NIeAHWUKOB, HaLUK
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yueHble y3Hanu TaliHy 030HOBOW Ablpbl». ABTOP CTaTbW COO06LLMMIA CEH-
CalMOHHYI HOBOCTb: «Ha ocTpoBe laMHAes3, Hefaneko OT YKPauHCKOWA
CTaHUMN «AKafeMUK BepHaackuil» akcneamums o6HapyXuna negHuK.
YacTb ero 0TKo/M01aCb U pyxHyna B MOpe: TbICAYENETHUI Nef NpakTu-
YECKMN 0Ka3za/ica Ha MOBEPXHOCTU. A MeXy 4acTuuamu fbfa ocTakoTes
Ny3bIpbKN BO3AyXa KakK 3aMOPOXXEeHHbIA CBUAETENb ApeBHeW anoxu. Bot
B 3TUX Ny3blpbKax U 6blN 06HapyXeHbl NPUPOAHbLIA (hpeoH 1M Noao6-
Hble eMy coefMHeHus. M3yyaemas rnblba, Kak nokasany aHanu3bl, UMena
TbICAYENeTHNIA BO3pacT» (CTp.7).

KakoBbl BO3MOXHble peakLun 06pa30BaHUS MPUPOLHbLIX ()PeoHOB?

Mpy BY/NIKAHWUYECKUX W3BEPXKEHUAX B aTMOCc(epy BblGpachiBatOTCA
60nblUMe KOMM4yecTBa Takmx coeamHeHmin kak HF, HC1, HBr n gp. B
aTMoc(epe Moj BO3AENCTBMEM CO/IHEYHOIO CBETA OHWM MOFYT YaCTUYHO
auccounmpoBaTb ¢ 06pa3oBaHMEM raioreHoB M UX MOHOB. BynkaHuyec-
Kue rasbl TaKXXe COAepXKaT MHOro MeTaHa, a By/IKaHWYECKME XXepna MoryT
nepecekaTb 0CaZlouHble MOPOAbI, COAepPXKalLLMe OpraHMyYecKoe BELLECTBO.
Mo3aToMy B MPUPOAHbLIX YCNOBUAX MOXET MPOTeKaTb peakuus meTanen-
cvm (Ha cBety):

2CnH212+ C12 -» 2CnHZHCL + H2

Pe3ynbTaTOM 3TOI peakuun SBSeTCH 06pa3oBaHye CMeCU MOHO- U
MONUTaNIONAHbIX COEANHEHWNA.
Kpome Toro, ranovgsogopoabl erko pearvipytoT ¢ HempeaenbHbIMU
YrNeBoAopoamu, Hanpumep:
CH2= CH2+ HBr -> CH3- CHZr.

Takxe M3BECTHO, YTO B pe3y/ibTare pacnaja OpraHW4yeckoro BeLle-
cTBa 06pasyeTcs 3HauMTeNbHOe KOMMYeCTBO CMMPTOB, KOTOpPble 3aTeM
pacTBOPAOTCA B MOA3EMHbIX Bogax. CnupTbl B3avIMOAENCTBYIOT C raso-
MABOAOPOAHBLIMU KUC/IOTAMKU MO YpaBHeHWIo (peakuus o6paTvmMa):

CHXOH + HBr CH9SBr + HD

M310XXeHHOe Bbille OTHIOAb HE O3HaYaeT, YTO aBTOpPbI BbICTYMAKOT 3a
6ECKOHTPO/IbHOE MCMOMb30BaHNe (PeoHOB. PpeoHbl, Kak U MHOrve
[pyrve NpOMbILLNEHHbIE BELLECTBA, ABNAIOTCA 3arpsAsHUTENAMU aTMOC-
(bepbl. PeabnnnmTnposath (DPeoHbl, KakK He MeoLe OTHOLEHNS K YHNY-
TOXEHMIO 030HA, MOKa HeT 0CTaTOYHbIX OCHOBAHWI, XOTS BPAL, I OHU
SBNAOTCSH TNAaBHbIMU «MPECTYMHUKAMU».

Ir B 1985 rogy 6b11a nognucaHa BeHckas KOHBeHUMS, a B 1987 rogy B
MoHpeane — MeXnpaBuUTe/IbCTBEHHOE COT/IALLEHNE MO 0XpaHe 030HO-
BOro cfioa 3emnu. lNpegycmaTpuBasvUCch OrpaHUYeHUs Ha NPOU3BOACTBO
(hpeoHOB, a30THbIX YA00peHuniA 1 GpomcogepXalumx BellecTB. MoHpe-
aflbCKWIA NPOTOKON NpefycMaTpyBas COKpalleHue BbIMyCKa (PPeoHOB K
KOHLY Beka Ha 50% 1 y>ke paTunumpoBaH fecaTkaMu cTpaH. lMo3xe Ha
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pasnnyUHbIX MeXayHapoaHbiX gopymax (JloHgoH, KoneHrareH, Kuoto,
Pno-ge->XXaHelipo n Ap.) NpUHATHI elle 60/ee XXeCTKMe OrpaHnUYeHus
Ha MPOMbILW/IEHHbIE BbIOPOCHI B atmochepy.

PacueTbl MoKasblBatOT, UTO K Hayany XXI Beka cofepxaHue 030Ha
MOXET YMeHbLNTbCA Ha 5-10%. Takoe M3MeHeHMe KO/IM4YecTBa 030Ha
eLle He MOXXET BbI3BaTb CYLLECTBEHHOIO M3MEHEHUS TEMMEPATYPbI Y 3eM-
HOI MOBEPXHOCTU, OLHAKO MOXET HapyLUMTb LMPKYNALMIO BO3AYLUHbIX
Macc B cTpartocepe U yBeSMuuTb MOTOK CpefHeBosiHOBOro (240-320
HM) Y ®-13nyyeHus, 06nagaroLLero onacHbIM 6MON0rMYeCcKUM AeCTBUEM.
OKCNepMMeHTaNbHO YCTaHOB/IEHO, YTO 3TO M3MyUYeHUe OTPMLATENbHO
B/INAET Ha MPOLYKTUBHOCTb 3/1aKOBbIX Ky/NbTyp (MWeHuua, puc 1 ap.),
He6/1aronpuATHO B/IMSIET HA MKPY M MasibKOB Pblb, NOAaBNSeT NpoayK-
TUBHOCTb (DUTOMMAHKTOHA ¥ T.N. Bcero ogHOMPOLEHTHOE COKpaLleHune
030Ha BbI3bIBAET YETbIPEXMPOLEHTHbIN CKA4YOK B pacrnpocTpaHeHnmn paka,
0CO0OEHHO paka Koxu. OQHOBPEMEHHO MOLABMAETCA VMYHHAs CUCTEMa,
CHWXaeTca o6Las conpoTMBISEMOCTb OpraHu3Ma 3abonieBaHusaM. [Mo-
BbILLUEHHAA COMHeYHaa paguaums — ofHa M3 NPUYUH KaTapakTbl.

MHoroumncneHHble (hakTbl, yKa3sblBaloLue Ha 3BOJHOLMI0 030HOBOIO
Cnosi B HE6NAronpuATHOM HanpasieHUW, UTHOPUPOBATb HUKAK HeMb3s!
Jaxe «peabunutaums» (DPEOHOB eLle He O3HayaeT, YTO U3MEHEHUS B
030HOBOM C/0e He CBA3aHbl C AeATe/IbHOCTbIO YEerlI0BEKa.

BCNOMHMM, 4TO XMMMWYECKUe NPeanpuaTus, MeTannypruyeckme 3a-
BOAbI, aBTO- M aBMaTPaHCMOPT BbIOPACbIBAKOT B aTMOCHEPY OrpOMHble
KO/IMYECTBa HM3LINX OKMC/IOB a30Ta W yrnepoga. MI0THOCTb 3TUX rasos
NMPUMEPHO paBHa NJIOTHOCTU BO3AyXa; YrapHblil ra3 (MOHOKCWA Yriepo-
[la) faXe HeCKO/bKO nerye Bo3dyxa (NJ0THOCTU COOTBETCTBEHHO 1,25 1
1,29 r/n). Bocxogawmmmn BO3AYLLHbIMM MaccaMn HU3LWIKMe OKUC/IbI a30Ta
N yrnepoga ferko nepeHocaTca B BEpXHUE Cnou aTtMocepsl, rae v BCTY-
natoT BO B3aMMOAENCTBME C 030HOM. He cnefyet 3abbiBaTb M TOr0 006-
CTOATE/IbCTBA, YTO €XEero4HO B aTMoCc(epy MoCTynarT Takxe MUImap-
Abl KyObMYeCcKMX MeTpOB MeTaHa (Harnpumep, TOMbKO Npu Jo6blve yriew
B [loHbGacce B aTmoctepy noctynaet 4o 800 maH.m3 CH4B rog). MeTaH
Nerde BO3fyxa, NMO3TOMY MOXET MepemMeLlaTbCa B cTpatocepy v 60nee
BbICOKME 000/104KK, TAe Cnoco6eH CMOHTAHHO pearvpoBaTb C 030HOM:

CH4+ 03- CO + 2HD.

Takum obpasom, 6opbba 3a coxpaHeHMe 030HOBOMO C/0s, MO Halle-
My rny60oKoMy Y6exaeHuto, LO/MKHa ObiTb HarnpaB/ieHa He Ha BbIMCKUBa-
HVe KaKoro-To /IOKa/IbHOr0 «BPeAHOro» (PakTopa, a Ha pa3paboTKy KOM-
nnekca o6LiennaHeTHbIX MeponpuATUA Mo cTabunusalummn aKonoruyec-
KO/ 06CTaHOBKW BO34YLUHOIO 6acceliHa, CHUXEHWUIO ero 3arpssHeHus
NpoAyKTaMu AesTenbHOCTY YenoBeKa, Npexae BCero, HU3LLMMK OKUcna-
MU a30Ta 1 yrnepoja, a Takxke yrnesofopofamu.
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SAKNKOYEHWE

HAYUYHAA KAPTVHA MNPA KAK
OKOJIOIMHYECKAA KATEIOPUA

3aBepulas paboTy Haj NepBoOMi KHWUIOM «06LLas 3KOM0rms», aBTopsbl
X0Tenmn Obl cfienaTb HECKOJIbKO 3aMevyaHUnii U NMOSCHEHWUIA «naeonornyec-
KOro» nnaHa.

BaymumBbIili unTatens, 6yab-TO CTYLEHT WU YMYZLPEHHbIA OMbITOM
YUEHbIA, HABEPHSKA 3aMEeTW/1, UTO JaHHOe y4ebHOe nocobme OTAnYaeTcs
0T Nofo6HOro poga paboT Kak MO COAEPXKaHMIO, TaK U MO Hay4HOM
HanpaeNeHHOCTW M3naraemMoro marepuana. 3To 00YC/I0B/IEHO, Npexje
BCEro, TeM, 4YTO aBTOPbI NPUAEPXKMBAKOTCA MHEHWNS 06 0CO60IA ponu 3Ko-
NOTUW B XXM3HW Kak 00LLeCcTBa, Tak M Kax4oro 4yesnoseka. Mo Hawemy
MHEHWNIO, UMEHHO 3KO/IOTWSA B HalM AHW OvdKe BCEro CTOMT K COo3fa-
HUIO CynepHayKu, Npu3BaHHOW 00beAMHUTL BCe pasHOOOpasne 3HaHWI
yenoBeka B efMHOe CTPOWHOE Lefioe, co3haTb TEOPETUYECKUI (yHAa-
MeHT Hoocepbl, 6e3 KOToporo ee ahPeKTUBHOE (DYHKLMOHUPOBaHUE
HEBO3MOXHO. OTCHO4a MHOTOUYMUCIEHHbIE 3KCKYPCbl B 06/1aCTW CMEXHBIX,
a Nnopoi 1 BecbMa OTAIEHHbIX OT 3KOM0MMW Hay4HbIX AUCLUMIIVH.

B Hauane KHMUIM 3KOMOTUIO Mbl CPaBHMBA/IM C PEKOIN, MO KOTOPOW
OBWXKYTCSA NNOTbI, @ 3KOJIOTOB —¢€ BUOTUYECKMMW HaBuUratopamu. Taku-
MV HaBuratopamu, no cyTu, AB/ISETCA BCe Ye/I0BeYeCTBO. M03TOMYy U 3ac-
Nyrn B MOSBMEHWUMN AaHHOIO y4yebHOro nocobms HaNe xoTenocb Obl pas-
[eNNTb Kak C TeMy aBTopamu, Ha TPyZbl KOTOPbIX Mbl CCblaeMcs, Tak 1
C TeMM, Yeli He3aMeTHbI, HO HEeOOXOAMMbIN BKMaL MPOCNEXNBaeTCs B
Y)XKe CTaBLUMX MPUBbLIYHBLIMUK (hpa3ax U akTtax.

Benmkuii punsnk 9. Pesepgopa, YbW OTKPbITUA CO34a/M Henocpes-
CTBEHHYIO OCHOBY COBPEMEHHOI0 Hay4YHO-TEXHUYECKOro Nporpecca, eLle
B 1936 rogy nucan: «Hayka npofBuraeTcs Bnepes Liar 3a warom, n Tpys,
Noboro YenoBeka 3aBUCUT OT Tpyfa ero npefLlecTBeHHMKOB. Ecnn go
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Bac A0LLEN CyX O BHE3AMHOM, HEOXMAAHHOM OTKPbITUM, KaK rOBOPUTCS,
rpom cpegu ACHOro Heba, MOXeTe ObITb YBEpPeHbl, YTO OHO CO3PENo B
pe3ynbTate BAUAHWUSA OAHUX NtOJel Ha APYruX, U UMEHHO 3TO B3aMMHOe
BIMSHME OTKPbIBAeT HeobblyaiHble BO3MOXXHOCTW MNpOrpecca Hayku.
Ycnex y4YeHbIX 3aBUCUT He OT MAein OTAeNbHOro YenoBeka, a 0T 06bean-
HEHHOI MyApPOCTUM MHOTUX TbICAY NIIOAEN, PasMbILLAIOLWMNX Hag O4HON 1
TOM e NPo6EMOiA, N KaXAbIi BHOCUT CBOKO HEBGO/bLLYIO NenTy B BE/U-
KOe 3faHne 3HaHMs, KOTOpoe MOCTeNeHHO Bo3asuraeTca» (c. 17).

3Tn cnosa CerofHs BPA4 N MOTYT YAMBUTL Hac, passBe YTo YeTKoC-
TbIO U NMOMHON ACHOCTHIO MO3ULMK. U ecniv OHW CrnpaBefivBbl B OTHO-
LIEHUWN MHOTUX ThbICAY TeX, KTO ULLET U OTKPbIBAET HEWM3BECTHOE, TO BO
CTOKpaT CcrpaBef/iMBee K Tem, KTO CTPEMUTCH COXPaHUTb WM Y/y4LUUTb
CBOW AOM — 3eM/t0.

OflHaKo BepHeMCs K Wfee 3KOMOrMM KakK CyrnepHayku, NnonyTHO OT-
METVB, YTO NepBOHAYa/bHO Ha PO/b TaKOW CymnepHayku npeTeHAoBasa
(hmnnocothua (HaTypdunocopus).

Mo3Xe KONM4ecTBO NpeTeHAEHTOB BO3pac/o: cHavana (mu3mka, noTom
KOCMOroHus, 6uonorns. OfHaKo BCe 3TU HAyKWN «CTPaJatoT» OAHUM CyLue-
CTBEHHbIM HEeLOCTaTKOM — OLHOCTOPOHHOCTbLIO, OrPaHWYEHHOCTHIO.

N peictBuTeNbHO, (hM3MKa M3yyaeT TOJNIbKO 3aKOHbl HeopraHuyec-
KON MaTepun, OHM MO3HATCH KaK Obl BHE CBS3M C OPraHMYecKom Xu3s-
HblO, TOUYHEE, (PU3NYECKME 3aKOHbI CYLLECTBYHOT 0ObEKTUBHO — MPY 3TOM
He MMeeT 3HayYeHuns, CYLLECTBYHOT /1N XXMBble CYLLECTBa, UX MO3HaloLLme,
nn Nx HeT. KOCMOroHusa (a Takke pensiTUBUCTCKasA (PU3nKa), LONONHASA
Haly 3HaHWSA 0 MaTepun, 3Heprum U UX CBOMCTBAX, CYLLECTBEHHOE BHU-
MaHue yensatoT NPOCTPaHCTBY U BPEMEHU B MX B3aMMOCBA3N. HO 1 3To,
Mo CYTW, HNUKAK He KacaeTCs CYLLHOCTW XXM3HU (XOTH U BblCKa3blBAKOTCH
MHEHUA, HaunHas ¢ JyxopaaHo bpyHo, 0 6eCKOHEYHOCTM MUPOB, NOL06-
HbIX Halleil nnaHeTe W HaceNeHHbIX pasyMHbIMU cyllecTBamun). buono-
r1s, CO CBOEN CTOPOHBbI, KaK Obl OTB/EKAETCs OT (PU3NYECKOR M KOCMU-
YECKOW COCTaBNAIOLLMX, aKLEHTUPYS BHUMaHWe NULLb Ha XX1BOM. lMpas-
[a, BO3HWK/IN HOBble AWUCLMMN/WHBI Ha CTbiKe GMONOrMM W Teoniornu
(naneoHToMI0TNA), BUOMOTMM N XUMUK (BOXMMUA), BUOTOTUN N PU3N-
Kn (bnousmnka) 1 T.M., HO BCE 3TO /INLIbL Y3KMNE HanpaBieHUs, HUKaK
He OTpaxaroLme 00LLY0 KapTUHY mMupa. K TOMY e HEKOTOpble M3 HUX
YXX€ Ha Halleil MamAaTW OKasblB/IUCh SKeHayKamu, Kak 3TO C/ly4nnoch,
Hanpumep, ¢ acTpobuonorueid, «Hay4yHo» 060CHOBaBLUEl CyLLECTBOBA-
HUe XU13HM Ha Mapce.

TONbKO 3KOMOrMA OpraHMyeckn 06bLEAWHSAET Cpefy W OpraHu3mbl,
Kocmoc 1 »nBoe, NpoCTPaHCTBO M BpeMs B popme BMOTOMOB 1 3BOJHO-
LIMOHHOTO NpoLecca, BCKPbIBas CI0XKHeNLLMe B3aMMOCBA3N MEXIY HUMMW.

Crofja COBepLUEHHO eCTeCTBEHHO BMUCHLIBAETCH W 3KONOTUsA Yenose-
Ka, paccmartpuBaroLLias YesioBeYeCcKoe 06LLeCTBO 1 0OLLECTBEHHbIE OTHO-
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LUeHNA Ha BMONOro-3KOMOrMYEeCKOM OCHOBE, a HE KaK HeyTo TuMna «ue-
NOBEK — Lapb Mpupoabl». JKOMOrMA YUYUT, YTO COLManbHO-3KOHOMMU-
YeCcKMe 3aKOHbI He SIBNAKOTCA YeM-TO CaMOCTOATE/IbHbIM, He3aBUCHMbIM
OT NPUPOAHOW Cpefbl, OKPY>KatoLLel Ye/loBEKa, a BO3HUKIN Ha 61O0-
r0-KOCMMYeCKOM OCHOBe.

Kak y>xe HeofHOKpaTHO OTMeYasiocb, TPaAWULMOHHO MOJ 3KONOrnei
MOHMUMAETCA Hayka O B3aMMOOTHOLLEHUAX OpPraHu3moB (MM UX coo6-
LLLeCTB) CO Cpefovi 06UTaHMs, a TaKkke Mexay coboi, 1 3aKOHOMEepHOC-
TAX WX XKU3HeLeaTeNlbHoCTU. OfHaKO NpaBu/ibHOE MOHWMaHWe B3anuMo-
[eliCTBMS OPraHn3MOB CO Cpefloil NMPaKTUYECKM HEBO3MOXHO 6e3 rny-
OOKOro M BCECTOPOHHEro M3yyeHUA KakK caMuUX OpraHuM3moB, TakK U
3aKOHOMEPHOCTEN, MpuUCyWwmnx cpege obuTaHmsa. Takum o6pasom, cam
0ObEKT 3KOMOrMM Kak Hayku TpebyeT rlyboKoro BTOPXKEHWS, C OAHON
CTOPOHbI, B TaKMe 061acTu 3HaHUSA, Kak (hm3nonorns, BUoXMmMus, reHe-
TWKa, W, C LPYroi CTOPOHbI, B 06/1aCTb €CTECTBEHHO-HAYUHbIX AUCLUIM-
NvH (reonorus, reorpagus, reoXMmmns, KOCMoroHusa u ap.). PaspeLuas gaH-
HOe MPOTMBOPEUME, IKOMOMNA KaK Obl «BbIXOAUT» 3a CBOM YMCTO GMOMO-
rMYecKme pamKmn 1 yr)ke CerogHs CTaHOBUTCS NPO06Pa3OM CUHTETUYECKON
CynepHayku 0 MUPO3L4aHNM B €ro Hay4YHOM MOHUMaHWWU. STUM 06bAC-
HAETCS M TO 6ONbLUOE BHMUMaHWE, KOTOPOe Mbl B JaHHOW KHUre yaenunu
Kak opraHmsmam, TakK 1 cpefie UX 06uTaHus (B LUMPOKOM CMbIC/IE C/I0BA).

Bo BTOpOi KHMre «O6Lias aKoNOrus» aBTopbl NpeanonaratoT nNpu-
LEePXMBATLCA TeX Xe MPUHLUMOB U3N0XEHUA MaTepuaia, YTo 1 B nep-
BOM KHure. OCHOBHble pa3fefibl BTOPON KHUIKM OyayT MOCBALLEHbI Xa-
pakTepucTuke 6uochepbl Kak rnodanbHOM 3KOCUCTEMbI, (DYHKLNOHU-
POBaHMWIO 3KOCUCTEM M KPYrOBOPOTY BELLECTBA U 3HEPTUN B IKOCUCTEMAX.
ABTOpbI HaJEKTCA, YTO HETPALWLMOHHbLIA NOAXOA K NpeameTty v npo-
6nemam o6LLeli 3Konorum OyaeT cnocobCTBOBaTL €€ Pa3BUTUIO Ha Kaue-
CTBEHHO 00/iee BbICOKOM MM03HaBaTe/IbHOM YPOBHE.
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Kemoépwiickuii nepuog, 107
KUMEHWA Temnepartypa, 124
KunpasibHas umcTota, 91,94,95
Kucnopog, 170,171,245
KUCNoTa raMma-aMUHOMacssHasi, 158
—MasnenHosas, 157
—MOJ/04Has, 91,92
—(pymaposas, 157
KMLLIEYHOMO/IOCTHbIE, 61,63
ronpk, 170,171,184
Knaccugmkaums, 55
KNeTKM aKonorus, 13
KNeToYHast 06010uKa, 101
KneTyaTka, 171
KnMagmarpamma, 127,
KNMMaTU4ecKuii haktop, 39
Knmmaroron, 22,202
KoaLlepsara, 96,98,99
KonebaHus yposHs, 199
KofbYartble yepsu, 112
KOMeTa, 147,148
KOMMeHcanm3m, 164
KommoHepa 3aKkoHbl, 47,48,49,50
KomnneKcbl abMOTUYECKMX COCTaBIAOLLMX, 23
—KOHCYMEHTOB, 24
—MepBUYHbIX MPOAYLEHTOB, 24
-NpPUPOAHO-TeppuTopuansHole, 20
—TeppuUTOopMaIbHO-NPON3BOACTBEHHbIE, 20
KOMI/IeMeHrapHocTb, 155
KOHKYPEHTHOI 0 UCKKOUEHWSA 3aK0H, 166
KOHKypeHLms, 164,165
KOHcepBauws, 44
KOHCTaHTHOCTW 3aKOH, 50
KOHCTPYKTUBHAA AeATeNIbHOCTb, 166
KOHTaMuHauus, 44
KOHTVUHEHTa/IbHas Kopa, 183
KOHLIEHTPaLMOHHbIA nopoT, 142
Kopa BbIBeTpMBaHus, 135
Kopa3emMHas, 182
Kopaunsepsl, 193
KOPHEHOXKW, 62
KOPMyCKysipHOe n3nyyeHue, 118
KOPOTKOro AHA pacTeHnd, 119
KOCMMYecKas akonorus, 13



KOCMUYECKVEe OrpaHnyeHns xxusHu, 203,20S
KocMo3olickue neprogpl, 207,209
KOCMOMonTbl, 31
kocmoc, 147,150,181
Konvposaxue, 112
KO3(h(hULMEHT NOME3HOr O AeNCTBUSA
(hoToCHHTE3R, 76

— TpaHcnupauunn,125
KodpakTop, 170
KpacHoe cMmeLLieHue, 203,205
KpacHble Bogopocnu, 73,120
Kpaxman, 171
KPU31C 3KONOrNYeCKmid, 15
Kpuogunel, 113
KPUNTOH, 245
KpnotmTa, 130
KpUNTO(UTHI, 26
KpuCTanmyeckuin yHgameHT, 196
KpuTEpUM KayecTsa cpessbl, 9
KPUTNYECKas BNXKHOCTb, 126
KpOMaHbOHeLL, 73
Kpyrosopor, 162
KpbliaTble HaCEKOMbIE, 69
KpblioxxabepHble, 71
KcepomopHble omrercpodbl, 130
KcepotuTbl, 130
KYXH$ norogpl, 242

n

NappeHorve, 65,66
Nemypbl, 72
neTa/bHbIN thakTop, 38

JInbuxa 3akoH, 40
mnun mopckue, 70
NMMUTUPYIOLLIMX (haKTOPOB NpuHLMI, 40
JINHHEOH 56
mnTobucoTnbl, 173
nmcrocrebenbHble pacTeHns, 73
NINTOBMOPUMLHOCTB, 143
niTocutsl, 138
NoKanbHas nonynauma, 33

M

Marnutocgepa, 244
MasiemHoBast Kucnota, 157
MaHrpel, 137,172
MaHTua, 182
Meapartop, 158
MeXB1O0Bas NOMOLL, 164
Me3ozepma, 60
mesoriaysa, 244
me3ocepa, 242

276

Me3arrepMHble OpraHu3mbl, 113,114
Me30TPO(HbIe pacTeHus, 144
Me30(mThbI, 130
men, 175
menvopauws, 44,45
menoBoi nepuog, 102,149
mem6paHa, 101
MepTBbIli 3anac, 126
meranencusi, 260
MeTaH, 176,177,245
meTeopuT, 147,148,204
MeXaH13M OCMOTMYECKOI perynsaumm, 123
Murpauus nontocos, 201
MLLHOOOLEHO3, 22
MMKPOOPraH1U3MOoB aKonorusg, 13
MUKpodoccnnmu, 223
MVUHMMYMa 3aKOH, 40
MMPOBOr0 basiaHca 3aKoH, 48
M/IeKonmTaroLpe, 72
MHOIOHOXKW, 69
MO/ITOCKK, 64
MO/I04Hast K1coTa, 91,92
MopeHa, 106,198
MOpCKUe 38e3pl, 70

—exn, 70,107

—nunun, 70

—ny3bipu, 70
Moposiornyeckas aganTaums, 29
MyTareHes, 230
MyTaLmm, 99
MyTyanm3m, 164
Mxu, 73,107
MLLUAHKW, 64

H

Hacekomble, 69,70,107
HaxnebHu4ecrao, 164
HeaHfepTanew, 72
HeraHTponus, 82

HelimaHa Teopema, 90
HelicroH,226
HeltTpanmam, 164
HEKTOH, 66,226,227
HemarouThl, 73
HemepTUHbI, 60
HeoBpaTUMOCTV 3BO/HOLM 3aKO0H, 48,159,160
HeoreHoBbIN neprog, 102,247
HEOH, 245
HEeMnoIHOTa reos1IorMYecKom
netonucw, 87
HeMnpUKpPenIeHHbIE UrNoKoXVe, 70
HepuToBast 06nacTb, 104,199
HEC)KMAEMOCTb, 123



Heynopsao4eHHoCTb, 158
HM30Bble noXapbl, 139

HU3LLIVE pacTeHus, 73
HUTpUmKauwms, 253

HOBas rnobasibHasi TEKTOHMKaA, 188
HYyMMYnnTbI, 107

0]

O6e3bsiHbI, 72

obnacTv apuaHble, 126
rymMmugHble, 126

06nmTepaums, 148

0601104KM 3emnu, 182

060/104H1KN, 72

06y4eHMe 3KOornyeckoe, 7

06LLas NPoAYKTUBHOCT, 78

06was akonorus, 12

OroHb, 138,139

OrpaHu1yeHns aKonorudeckue, 6

OfHOro npoLieHTa npasuso, 83

OfHOLO/bHbIe, 74

030H, 244,255

030HOChepa, 256

OKeaHunYeckas Kopa, 183

OKUC/ITE/NIbHO-BOCCTAHOBUTE TbHbIN

noteHuwan, 145

OKUCb a30Ta, 245

OKWCb yrnepopa, 245

OKPY>KatoLLIel Cpefbl Ka4ecTBo, 8

okcuctepa, 184

onefeHeHve nannaHackoe, 106,201

ONIUrOTPOPHAESA pacTUTENBLHOCTb, 144

0/IMroxpogbl, 78

0rocpeaoBaHHas KOHKypeHLuus, 164

ONTUMI3M 3KOMOrnyeckuii, 6,38

onTunyeckas nsomepus, 91

opaHryTaHr, 72

opraHu3msl, 8,40,108

OpraH13Mbl-KOHLEHTpaTops!, 141

opraHu3Mbl Kakcpega, 8,176,177,181
opraHoreHHble nopogsl, 175
OpLOBWKCKWIA nepuog, 107
oporeHHas (hasa, 196
oporpaduyeckuii paktop, 39
OCMOTWYECKO PErynsALmMm MexaHnam, 123
0cobb, 54
0CTaTo4YHO-MOANMULIMPOBaHHasA BOAa, 216
OTKNOHEHUS YCNOBWIA NpUHLWMN, 22
oTpuuaTesibHas aHTponus, 82
ouuogmrel, 121
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n

ManeoaHTpononorus, 73
naneoreHeTnka, 110
nasieoreHoBbI Nepuog, 247
naHMmnkens, 32
NaHuUVpHbIe MOJIKOCKK, 65
NarnopoTHVKOBbIE, 74,107
nacoka, 125
nacrepumsauys, 91
napasvtuswv, 164
napeHxuma, 125
NapHUKOBBIN athekT, 118,251
naykoo6pasHble, 69

Meitopusauys, 44
neneupnogsl, 107
neBAMHCKas A3Ba, 165
nepsuYHas NpoayKuus, 78
nepBuYHbIV apean, 31
nepBnYHbIiA hakTop, 38
NepBUYHOPOTBLIE, 61
nepByYHOTPaxeliHbIe, 69
neperHoi, 173
nepuogbl reonorvyeckme, 102,103
nepunTOH, 226
nepmb, 247
NECCUMI3M 3KONTOTNYECKNIA, 6
nvipammaa skonorunyeckas, 8l

—INTOHa, 81
nuTaHWe roso3oiiHoe, 59
—O0CMOTpogHoe, 59
—oToTpothHoe, 59
nuTeKaHTpon, 72
NuLLEBbIE YPOBHM, 18
—uenwu, 18
Nnnas/eHns Temneparypa, 124
nnasma, 138
NNaHKTOH, 226
nnacTuHYaToxabepHble, 65
nnargpopma, 196
nnaThopMeHHbINA Yexon, 196
naueHTapHble, 72
nnayHosble, 73,107
rnsieyeHorve, 64,107
noBefeHyecKue agantauum, 29
NOBEPXHOCTHOE HaTsXeHWe BoAbl, 123
MOLTWNbI XOPAO0BbIX, 72
noxapsl, 139
NO3BOHOYHbIE, 72
NO3BOHOYHbIV CTONB, 72
NOMKWNOrAPUAHbIE pacTeHus, 128
noikunorepmsl, 114
MOKPbITOCEMEHHbIE, 74,100
NONOXKMTENbHBI TEMNepaTypHbIi
rpagueHt, 117



MonyxopLoBble, 71

naHupHocrs, 123

nonynauymn NIOTHOCTb, 34
—CTpyKTYpa, 34
—YUCNIEHHOCTb, 34

nonynauuns, 32,162
—reorpaguueckas, 33
—/oKanbHas, 33
—YenoBeka, 37
—3Konormnyeckas, 33
—anemMeHTapHas, 33

nouyea, 171

NOYBEHHBII hakTop, 39

npaswnio AnneHa, 84
—beprmana, 84
—B3aMMonpucnocobieHHocTH, 52
—reorpan4eckoi 3aMeHbl, 52
—[ecAaTu NPOLEHTOB, 83
—OAHOro npoueHTa, 83
—OMTMabHOV KOMMOHEHTHOA

[ONOMHNUTENBbHOCTY, 52

npecMbliKatoLLyecs, 72

npu3eMHbIi Bo3ayx, 133

npvKnagHas akonorus, 13

npumarsl, 72

NpVYHLMN arperauym ocobeid, 53
— BW0-POJOBOro

NpeaCcTaBUTENLCTBA, 22
—MUCKNoYeHNs, 53
—NIMMUTUPYIOLLMX (hakTopoB, 40
—OTK/I0HEHUS YCIOBUIA, 22
—NIaBHOCTU U3MEHEHWS Cpeabl, 22
—pasHoobpasus, 22
—Pean, 91,108
—CocyLLecTBoBaHNd, 53

npupoga, 181

NpUpoAHas aKocucTtema, 17

NPYPOAHO-MPOMBILLNEHHas ccTema, 13

MPUPOAHO-TEPPUTOPUATbHBIN KOMMEKE, 20

NpUpoAHbIe LienHbIe peakuuu, 47
npoo6uoHr, 96,97
npoAayKums sTopuyHas, 80
—obulasn, 78
—TeKyLas, 78
—TpaHcnupauuu, 125
MpPo3payHoCTb BOAbI, 123
npokapuort, 59,104
MPOMBILLNEHHOCTM 3Konorus, 13
nponaraHfia 3Koornyeckas, 7
npocTeitume, 60,61
npocTpaHcTBeo, 87,151,162
npoTokoonepauus, 164
MPOLIECC 3KOMOrMYECKNA, 43
MPOLIECCHI 3K30reHHbIE, 169

NCUMMUTBI, 138,238
neunoguTsl, 73,107,137,202
ncuxpoguiy, 130

NTWLbI, 72

ny3bIpU MOPCKMe, 70

Mblb aTMocepHas, 105,246

P

Pafvauma conHeuHas, 117,118
—(hun3nonornyeckas, 118
—A3/NeKTpoOMarHuTHas, 117
paguonapum, 62
passuTHe, 161
—BbIHYX/eHHOe, 161
pasgsur, 189
pa3Hoo6pasuns NpUHLMM, 22
pasobLLeHue, 44
paspyLU1TeNnbHas 4eaTeNbHOCTb, 166
pacTBopstoLLaA COCOBHOCTb, 122
pacTeHuii skonorug, 12
pacTeHWs-MHANKATOPbI, 146
pacTeHvis aganTMpoBaHHble, 137
—TromMeornapuaHsle, 128
—/[/INHHOT O AHS, 119
—KOPOTKOro AiHA, 119
—nucTocTebenbHble, 73
—Me30TpodhHble, 144
—ONMroTpoHble, 144
—nNONKMNOWAPUAHbIE, 128
—C/0eBLoBbIe, 73
—(oToneproanyeckm
HelTpasibHble, 119
—3BPUTPOCHbIE, 144
—23BTPO(Hble, 144
paLiemartbl, 93,158
peakLma NoYBEHHbIX PACTBOPOB, 138
peasim3m 3KOMOTMYECKUiA, 7
pervoH, 32
perpeccus mops, 136

Peou npuHuun, 82,108
pefyLeHTbI, 79
PenMKTOBOE N3/yyeHue, 206
penuKToBbIN apean, 31
pennuuypoBaHye, 155
pu603a, 154
pudeit, 106
pugToBas 30Ha, 199
poXfiaemMocTb, 35
pbibbl, 72

Cc

CamoopraHusaLus, 161
caMopery/n1poBaHue, 98,161
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caspokonna, 173

canponens, 172,247

canpodparu, 24

CBETOBOI KOHYC, 90

Ce30HHbIi TepMoneproauam, 117
CenbCKOro X03s1cTBa akonorus, 12
cemaHTUgpbl, 111
cemMaHToopuyeckme monekysbl, 110,111
cepa broxummdeckas, 170
cepebpucTble 06/1aKa, 244
ceposogopog, 178,179

cepnynur, 112

ceTb Tpoguyeckas, 78

oKatue, 189

chanb, 182,189

cunypuiickuii nepuog, 107
cumonos, 163,164

CWHaHTpon, 72

CUHe-3eNeHble Bogopocn, 73
CUHOWKYS, 164

CUH3Konorus, 12

cuUcTeMaTuka, 56
CHCTeMaTMYECKas Knaccuukaums, 55
cucTema aKonoruyeckas, 17
CUCTEMOreHETUYECKINIA 3aKOH, 50
CKpbITas TenioTa nucnapeHus, 122
CNON rnppatHbIi, 216

— onddysHbIii, 216
CMepTHOCTb, 35

COBPEMEHHbIIA YenoBek, 73
CcoKpaLlatoLLyiics apean, 31
CO/IHEYHas MOCTosIHHas, 117
CO/HeYHas paguaums, 117,158
co00LLecTBO, 32
COCYLLIeCTBOBaHMA NPUHLMM, 53
coumanbHbIi hakTop, 38
couuanbHas akonorus, 13
CMNeKTpasbHbI CocTaB cBeTa, 119
CMEKTP BMAA 3KONOTNYECKNi, 41
creumanmsauus bronorunyeckas, 25
crneumanbHas akosnorma, 13
CMOHIoNTbI, 62

CNOpPOBUKMK,62

crnpeauHr,189

cpega, 8,9,109,176,181

CTagums uHisepcun, 195
cTparoctepa, 108,243
cTparonaysa, 244

CTebeNbKOBbIe UTNOKOXNME, 70
CTEHOOMOHT, 42

CTeHoran, 42

creHorepm, 42,114
CcrepeocneuumuIHoCTb, 93
CTpekaroLLve, 62

cTpomaro/mr, 223
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CTPyKTypa Bodpl, 123,124

CTPYKTypa nonynauuu, 34

cy6nyKums, 189

CYKKyneHTbl, 130

CYKLeCCUsA aBTOTPOHaS, 78

cymMa apheKTUBHLIX TeMnepatyp, 115
CYTOuHbI Tepmoneprogmam, 117
cuenneHve, 123

cumngongHble, 63

Tabynatsl, 64
TaKCoH, 56
TakcoHomus1, 56,57
TaHaToueHos, 19
TayToMepHas dopma, 154
Tekomgen, 70
TeKroreHes, 194
TEKTOHWKa nauT, 189
Temneparypa KuneHus, 124
TemnepaTypa 3amep3aHus, 124
TemnepaTypHble afantauuu, 29
TemnepaTypHbIii rpagueHT, 117
Teopema HeiimaHa, 98
TennoBoii 6apbep, 6
TEMNM0EMKOCTb, 122
Ten/onpoBOAHOCTb, 122
Tepmonepunoamsm, 117
Tepmocdepa, 242
Tepmothwsibl, 113
Tepmodoosl, 114
TepouTl, 27
TeppPUTOPUA/IbHO-NPOM3BOACTBEHHbIN
KOMInekc, 20
TeXHOreHHbIli (hakTop, 38
TmnnnTbl, 106
TO/IePaHTHOCTb, 37,41
Topg, 172
Touka lMactepa, 103,104
TpaHcrpeccus mops, 136,192
TpaHcnopTHas yHKLus, 165
TpaHCHOPMHBIE rpaHuLbl, 189
Tpenen, 175
TpracoBbIii neprog, 102
Tpunobutsl, 69,107
Tpononay3a, 242,243,258
Tpornocgepa, 133,242,243
Tpoduyeckas Lienb, 78,165
—CEeTb, 78
Tpodhmnyeckuii apean, 31
—YpOBeHb, 78
—uukn, 79
TpotpocTar, 163
TypropHoe fiasneHue, 123



Yy

Yrnekucnblii ras, 245
yrnepog, 170
yrnegukaums, 247,248
Y3KOHOCbIe 06e3bsiHbI, 72
YMNopsAA0YeHHOCTb, 158
YPOBEHb TPO(INYECKNIA, 78
YPOBHW NuLLEBbIe, 18
YCNOBYSA CYLLECTBOBaHWSA OpraH13Mos, 182
YCNOXHEHMA OPraHM3MOoB 3aK0H, 51
YCTOM4MBOE passunTue, 238

[0}

da3aoporeHHas, 196

—CKnagyaroctu, 196
thakTopsl, 37
(haKybTaTVBHbIE MUKPOOPraHW3mbl, 145
thaHepopuThI, 26
tauys, 20
(peHOTMNMYECKMe aganTaumm, 29
(pnsnonoruyeckas paguaums, 118
(hmsnonornyeckve agantaumm, 29
unbTpaTopsbl, 225
¢mTobeHTOoC, 225
(hUTOreHHbIN dhaktop, 39
(PUTONNAHKTOH, 226
thutohary, 24,165
cuTodparus, 165
(utoueHos, 22
(hoHOBOE M3NyyeHwe, 206
hopammHudepsbl, 62
thopmauus ranoreHHas, 192
thocthaTHble ocagku, 173
thocopuTsl, 175
thoTobroctepa, 118
thotonepuogusm, 119
oTtocuHTes, 74,116,120,135
(DOTOCUHTETUYECKWN aKTUBHASA
paguaums, 118
thoTocgepa, 118
thoTorponuyeckas peakums, 121
thoToonnbl, 118
thorocpobnl, 118,122
(hpeoHsl, 256,259,260
(hyHKUMOHMpOBaHWe, 161,214

X

XapouTbl, 73
XBOVHbIe, 74,107
XBOLY, 74,138
XemMouTbl, 26

XNafoHsbl, 259

XVMUYECKMIA cocTas cpefpl, 139
XUMUYECKWIA (hakTop, 39
XULLHWKK, 24

XULLHWYecTBo, 164

X0pAaoBble, 58,62,72
XpoMaTnyeckme aganTaumm, 29

Llenesas knaccugmkauus, 55
Lienoma, 60
uenntonosa, 171
LmKagosble, 107
LMKNUYECKME N3MEHEHNS, 162
Luc-TpaHc-u3omepms, 156

y

YenoBek reiigensoeprekuid, 72
—COBPEMEHHBIN, 73
Yenoseka nonynauuu, 37
—a3Konorus, 12
YeroBeKoobpasHble, 72,69,112
Yyepsun,60
—KonbYyaTble, 69,112
—KONOHWaNbHbIE, 112
—nJI0CKue, 60
YreHnCTble, 60
yepHas ablpa, 205
YeTBEPTUYHbIN Mepurog, 247
YeTbIpexlyyeBble Kopasibl, 64
YWMHK, 239
YneHUcToHorve, 64,68,69
yneHvcrocre6enbHble, 74

N
LLlecrunyueBble Kopasnsbl, 64

LuMMnaH3e, 72 t
LUMPOKOHOCbIE 06€3bsiHbI, 72

LLIKa/1a reoxpoHonoruyeckas, 102,103

3

3BKapuorbl, 58

3BO/IIOLMOHHAS KnaccuiuKaLus, 55

3BO/TIOLIMOHHBIN hakTop, 38,101
3sosoums, 194,203

3BOMOLMA 3BOMOLMIA, 203
3BpUTEPMBI, 114

3BTpOLI, 78,144
3B(HOTMYECKAsA 30Ha, 78
afacporon, 22
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aK3ocgepa, 242,244
aKonornyeckas nonynaums, 33
—Huwa, 25

—MNOTHOCTb, 35
—nponaraHaa, 7
—cuctema, 17
3KO/OrMYECKUE Or paHNYeHus, 6
3Kosormyeckuii apean, 32
—~06yMmepaHr, 6
—BOJ/MOHTAPU3M, 6
—kKpwmsuc, 15,167
—OonTUMmn3m, 6
—onTumymM, 40
—neccummn3m, 6

—peanusm, 7

—CneKTp BYAa, 41
—(akTop, 37,122
3KOMOrMYecKoe BocnuTaHue, 6
—006yueHue, 7

akonorus, 9

—>XWBOTHbIX, 13
—WHXeHepHas, 13
—obLwas, 12

—pacTeHwit, 13
—couuansHas, 13
—23BOJIIOLMOHHaA, 13
3KOMONNTUKA, 4

akocuctema, 17

3KOCUCTEMBI VICcKycCTBEHHbIE, 18
—npupoaHsle, 17
ak0romn,22

3KCTpeMa/bHbIN (hakTop, 38

3KToAEepMa, 60

3KTOTEPMHbIE OpraHusmel, 114
3/leKTpoMarHuUTHasA paguaums, 117,206
anemeHTapHas nonynauwms, 33
—hedumumnTHble, 140, 142
—I30bITOYHbIE, 142
3MepKEHTHOCTb, 17,23
3Hgemm3m, 140
—Treoxummnyeckuii, 141
3HAeMuKy, 29,31,140
3HAeMUYeCKme BUAbl, 196
3Haemma, 140,146

3HOoaepmMa, 60

3HJOTEPMHbIE OpraHnsmel, 114
3HepreTnyecKas MHTEHCUBHOCTb
cBeTa, 119

3nMcemMaHTUYeCcKme Monekysbl, 110,111
3posug, 44

3psl, 102,103

aTa/IorMyeckme agantaumm, 29
athemepoiiapl, 131

apemepsl, 129,131

adpdpexT donnnepa, 203

3heKT KomMneHcauum, 43

o
FOpckuii neprog, 102

A
Appo 3emnu, 182



MNpuno>keHwe 2

KOHTPOJIbHBIE BOTMPOCHI
K npegucnosuio

1 KakoBO BO3[eiCTBME HAy4HO-TEXHUYECKOro nporpecca Ha OKpy-
Karollyto cpepy?

2. UTo Takoe aHTPOMOLEHTPU3M?

3. KakoBbl 33ga4” 3KOMOAUTUKN?

4. Kakne 3aKOHOMEPHOCTW M3y4aeT 3KOJIOrMYeckas Hayka?

5. UTo Takoe angapmunsm?

6. OxapaKTepusyinte 3KOMOrMYECKUIA ONTUMU3M U 3KOOTUYECKNIA
NeccuMusM.

7. B 4eM MposiBNSeTCS 3KOMOrMUYECKNIA BONKOHTapU3M?

8. UTo Takoe «3KONOrnyeckuii bymepaHr»?

9. OxapakTepuayiiTe 3afa4u 3KOIOTMYECKOrO 00y4YeHUs 1 Bocnuta-
HUS, a TaKkxKe 3KO/0rMYecKolr nponaraHabl.

10. Y10 Takoe 3KOMOrMYECKUIA peann3m?

K pasgeny 1, nogpasgens 1.1 mn 1.2

1 lMepeuncnute onpefensitoLine NOHATUA B 3KONOTUN.
. UTO NOHMMaeTCA MoL «KMUBbIM BELLECTBOM»?

. [laliTe onpefeneHne KadecTBa OKPY>KatoLLEein cpefpl.

. KakoBbl OCHOBHble KpUTepuu Kayectsa cpefpl?

. KTo fiBnseTCca pofoHavyaibHUKOM 3KOMIOTMM KaK HayKu?

. [lainiTe nonHoe onpefeneHne 3KOMOrMN.

. Uto Ttakoe «Round River»?

. B uem nposBnseTca «6MonormyHOCTb» 3KON0rnn?

. KakoBa cBfA3b 3KOIOTUN C APYTMMU HAYUYHbIMW AUCLUNIMHAMW?
0. Ha Kakve gucumnivHbl nogpasfensercs COBpPeMeHHas 3K0/o-

co~NogIhwiN

= O

rmsa?.
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11. YTto Takoe ayrakonoruma v CUH3Koniorna?

12. OxapakTepusyiiTe npouecchl AuddepeHLnaLmm n nHTerpauun B
aKosiornu.

13. Kakue 3agauym peLuaeT 3K0M0rms Yenoseka?

14. B yeM CyLLHOCTb 3KO/IOTMYECKOro Kpusmca?

15. OxapakTepu3yinTe KOMMIEKC 3KONOrMYEeCKNX 3afau.

16. KakoBa CBs3b 3KOMOMMW C OXPaHoi Npuposapl?

17. Kakue nytn ocnabrieHns HeraTtuBHbIX MPOLIECCOB, Bbl3BaHHbIX
npon3BoACTBOM?

K pasgeny 1, nogpasgena 1.3 un 1.4

UT0 Takoe 3Kosornyeckas cucrema?
. [ante onpeneneHne 6MoreoLeHo3a.
. OxapaKTepu3yiTe CBONCTBO 3MEPMKEHTHOCTU (LLENOCTHOCTW).
. Kak nogpasfensoTcsa 3KOCUCTEMbI?
q TO TakOe nuLLeBble Lenu 1 TPOUYeCcKne YpoBHU?
. Yem oT/imyaetca 6uom ot buota?
. KakoBa cBsA3b 61OLIEHO3a U BMoreoLeHo3a?
. OxapakTepu3yiTe COOTHOLUEHWE MOHATUI «BUOreoLeH03» U «3KO-
cucTema.
9. Yto Takoe (pauus?
10. UTo 0611ero mexay NOHATUAMMN «KOMIIEKC» U «CUCTEMa»? B uem
nxX pasnmuuna?
11. KaKkne anemeHTbl BXOAAT B 6MOreoLieH03?
12. KakoBbl 0COGEHHOCTV B3aMMOCBSI3eN MEXAY 3KOTOMOM, 6uoue-
HO30M M WX KOMMOHEHTaMun?
13. KakoBbl (h)yHKLMOHaNbHbIE KOMMOHEHTbI GMOreoLgHo3a?
14. KakoBa po/ib NepBMYHbIX MPOAYLEHTOB?
15. OxapakTepuayiite KOMMNEKC KOHCYMEHTOB.
16. KakoBa ponb 6vopeayLeHTOB (4eCTPYKTOPOB)?
17. UTo Takoe 3KONOrMyeckas HuLwa?
18. [alite onpeaeneHne >XM3HEHHON OpMbl.
19. Yto noHmmaeTcsa nog agantaumeii? [ainte knaccuurkaymio.
20. MpuBeanTe npumepbl PaHEPOPUTOB U XeMOGMUTOB.
21. MpuBeanTe NpuMMepbl KPUNTOMPUTOB N TEPOPUTOB.
22. OxapakTepu3yiiTe OCHOBHble YXM3HEHHbIE (HOPMbl YXUBOTHbIX.
23. Kakue cyLecTBytOT TONKOBaHMA TepMUHaA «apean»? [aiite Knac-
CU(MKaLMIO apeasos.
24. YTo Takoe pervoH u reotopua?

ONO T WN -

K pasgeny I, nogpasgensl 1.5, 1.6, 1.71 1.8

1 YTo Takoe nonynauma?
2. KakoBO COOTHOLUEHME MOHATUIA «NONYNAUMS» U «COOOLLECTBO»?
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3. Kakne nokasaTtenn XxapakTepusyroT CTPYKTYpy nonynaumm?

4. OxapakTepusyiite BHYTPU(YHKLMOHaNbHbIE NOKasaTenn Mnony-
naunn.

5. Yto Takoe romeoctas?

6. KakoBbl 0CO6EHHOCTM Monynauuy YenoBeka?

7. YTO NoHMMaeTca Nof 3KOMOrMYecKUmmn gakropamm?

8. [JainTe KnaccumKaLmio 3KONOrMYECKMX (hakTOpOB.

9. Yto Takoe npegen (30Ha) TOMEPaHTHOCTU?

10. Pa3bAcHUTe CYLHOCTb 3aKoHa Jlnbuxa.

11. CopmynupyiiTe 3aKOH TONEPAHTHOCTW.

12. YTo noHMMaEeTCA NOA, «3KONOrMYECKON BasieHTHOCTbHO»?

13. daitTe onpeneneHne 3KOMOrMYECKOro CNeKTpa Buaa.

14. MpuBeanTe KNacCU(pUKaUUo OpraHM3MoB B 3aBUCUMOCTU OT UX
OTHOLLEHWA K YC/IOBMAM Cpefbl.

15. YTo Takoe «3PgeKT KOMMNeHcaumnm»?

16. UTOo NoOHMMaEeTCA MoA 3KOMOrMYecKUM MpoLeccom?

17. Kakue Bbl 3HaeTe MpoLecCchl AeTepuopaumn 1 menvopauum?

18. [laiiTe onpejeneHne 3akoHa bMo3Koca.

19. CchopmynupyiiTe OCHOBHbIE 3BOJIHOLMOHHbIE 3aKOHbI.

20. Pacwmgpyiite «3akoHbl» B.KomMoHepa.

21. Kakve Bbl 3HaeTe 3aKOHbl pasHoob6pa3una?

22. Chopmynupyinte 3akKoH (PU3MKO-XMMUYECKOTO eJMHCTBA XKMBO-
ro BeLlecTBa.

23. Yem 3KOMOrM4yeckme 3aKOHbl OT/IMYAIOTCA OT 3KOMOTMYECKUX
npaswn?

24. TlepeyncnnTe OCHOBHbIE 3KOMOTMYECKUe npasuia 1 06bACHUTE
NX CYLLHOCTb.

éS.U,D,aVlTe onpegesieHne NMPUHUMNOB COCYLLECTBOBAHUA 1 arperawuunm
0cob6el.

K pa3geny 2, nogpasgen 2.1

1 [aiiTe onpegeneHune opraHn3ma.

2. Yo Takoe Bup (opraHvu3MoB)?

3. Y10 Bbl NogpasymeBaeTe Nnof TEPMUHOM «KnacCUPUKaLmnsa»?

4. Kakue TUNbl Knaccuukaumin Bbl 3Haete?

5. [lainTe onpeaeneHne CUCTEMATUKMA U TaKCOHOMUN.

6. UTo Takoe >KOpAaHOH Y JIMHHEOH?

Z. Kak cTpouTca TakCOHOMMYECKas nepapxmns opraHu3mos B 610N0-
rmmn?

8. Yem 0T/IMyalOTCHA 3BKAPUMOTHLI OT MPOKapPMOTOB?

9. Kakne cnocobbl NTaHWUs OpraH1M3MoB Bbl 3HaeTe?

10. OxapakTepusyiite TUMbI NPOCTENLLMX U TY6OK. B yem nx pasnu-
yma?
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11. KaK nocTpoeHO Teno KULLIEYHOMOMNOCTHbIX?

12, [laiiTe XapakTepucTUKy TUMOB YepBeil.

13. OnuwmnTe CTpoeHWe MEPBUYHO- U BTOPUYHOPOTbLIX.

14. [aliTe XapakTepuCTUKY KOpainioBbiX MOUMOB.

15. OxapakTepu3yiTe TN MNIEYEHOTUX.

16. Tmvn MONNKOCKOB: MX CTPOEHME U Knaccudukauyms.

17. Kakol Tvn MONIIOCKOB Hambosiee opraHn3oBaH cpefaun 6ecros-
BOHOYHbIX XWBOTHbIX?

18. UT0 BbI 3HaeTe 0 BbIMEPLUMX Knaccax M nofknaccax MOJIIFOCKOB?

19. Kakoi Tvn >XUBOTHbIX NPeACTaBfeH Haubo/MbLLINM KOMNYECTBOM
HblHE XXUBYLLMX (hopm?

20. OdaiiTe KnaccumKauuio Tuna YeHUCTOHOTUX.

21. OxapakTepusyiite TUM WUINOKOXMX.

22. Kakue >XMBOTHble OTHOCATCH K TUMY MOJyXOPAO0BbLIX?

23. Kakoi OCHOBHOW MPU3HAK XOPAO0BbLIX XMBOTHbLIX?

24. [Oaiite KnaccuguKaumo XOpAoBbIX XNBOTHbIX.

25. OxapaKTepu3yiiTe Knacc npyMaToB.

26. Kaknx npeakoB Yenoseka Bbl 3HaeTe?

27. Y10 ABNsETCA 0OBEKTOM M3yYeHUs HayKu aHTPOMosiorumn?

28. Kakune pacTteHus OTHOCAT K rpynne CnoeBLOBbIX?

29. Kak nofpa3fenatoTcs C0eBLOBble pacTeHusa?

30. Mepeyncnnte TUMNbI HU3KOOPTaHW30BaHHbLIX PACTEHUIA CyLUW.

31. OxapaKTepmn3yinTe YneHUCTOCTebe/bHbIE M CNOPOBbLIE PaCTEHNSI.

32. Kak noppasgenatoTca CeMeHHble pacTeHns?

33. UT0 Bbl MOXETe CKasaTb O MOKPbITOCEMEHHbLIX PacTEHUAX?

K pasgeny 2, nogpasgen 2.2

1 Kakol rnaBHbIi UCTOYHWUK 3HEPrUW WUCNOMb3YIOT XMBble Opra-
HU3MbI?

2. YTOo Takoe XeMOTPO(HblE OpraHuU3Mbl?

3. UT0 noHmMmaeTcst Nof aBTOTPOGYHOCTLIO YenoBeyecTsa?

4. OxapakTepm3yiiTe 3em/t0 Kak reotM3nyeckyto CUcTemy.

5. OT Yero 3aBMCUT KOMMYECTBO COSTHEYHON pagmauun, NpuxXoasLLer
Ha 3emnto?

6. UTto Takoe anbbeno?

7. Y10 Bbl 3HaeTe 0 KO3(hPuLMEHTE NONE3HOIO AeCTBUA (DOTOCKH-
Tesa?

8. HanuwmTe npocTeiwlyto peakumio (h0TOCMHTE3a U 06BACHUTE ee.

9. Uem oT/iMyaeTca (hOTOCMHTE3 OT AbIXaHNA?

10. YTo nNoHMmMaeTca nog nepBUYHON NPOAYKUMER?

11. YTo Takoe Tpouyeckasa Lenb N Tpoduyeckas ceTb?

12. Kakue Tpogmyeckme YpoBHU Bbl 3HaeTe?

13. UTo noHmMmaeTcsa nof BTOPUYHOW MPOAYKTUBHOCTbIO?
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14. Y10 Takoe «nupamuga SnToHa»?

15. [Jaitte onpeaeneHme 3KONOTMMYECKO MMpamuibl.

16. YUTO MOHMMaAeTCa Noj HersHTponmein?

17. Kak MOXHO OOBACHUTH XXWU3Hb C TOUKW 3pEHUS TepMOUHa-
MUKN?

18. YTo Takoe npaBuIO AECATU MPOLIEHTOB?

19. O6BACHUTE CYLLHOCTL NpaBuia OAHOr0 NPOLEHTA.

20. B yem cyLUHOCTL Npasuia beprmaHa v npasuna AnneHa?

21. KakoBbl TP OCHOBHblE OCOBGEHHOCTU XWUBbIX cucTem (no 3.C.
bayapy)?

22. KakoBO COOTHOLLUEHNE GMO3HEPTreTUKN U SKOHOMUKMK (feHer)?

K pa3geny 2, nogpasgenst 2.3 1 2.4

1 YT0 Takoe HemosiHOTa reosI0rMYecKoin netonucu?

2. OnNuwWInTe «reHeanorMyeckune SpeBo» 3BOJOLMMN XKUBOTHBIX.

3. Hapucyitte cxemy 3BO/MIOLMM OPraHU3MOB B KOOpAMHATax «rpo-
CTPaAHCTBO-BPEMS» N 00BACHMTE ee.

4. B yem 3aK/I04aeTCH CYLWHOCTL npuHumnna Pegun?

5. UTo Takoe KmpanbHas 4ynctoTa M onTuyeckas nsomepus?

6. O&bsACHNTE ABNEHME OMTMYECKON N30MEpPUM Ha NMpuUMepe UCTO-
PUN U3yYeHUS MOSIOYHOM KUC/IOTbI.

7. YTo Takoe acCMMeTPUYECKMNIA aToM yriepoga?

8. Kakue BellecTBa Ha3blBalOT palemarammn?

9. B yeM CyLHOCTb AOOMONOrNYECKOr0 3BOMOLMOHHOIO nytn (no
A.N.Onapuny)?

10. 13n0XKnTe CYLIHOCTb HE(hTEOPraHNYECKON MMNOTe3bl NMPOUCXOX-
LEeHNS XU3HU.

11. MpwuBeguTe NPUMeEPbI peakLmii, NpUBEALLMX K 06pa30BaHNIO CI0XK-
HbIX OpraHM4ecKUX COeAUHEHUI Ha XUMWYECKOM 3Tane 3BONOLUN.

12. B 4em CyLHOCTb KoalepBaTHOM runotesbl A.N.OnaprHa?

13. B uem cyLwHoCTb TeopeMbl k. HelimaHa?

14. KakoBa pofib MyTauuii B 3BOIOLNN XKU3HN?

15. UT0 Takoe runepuukibl 6efKOBO-HYKNENHOBLIX MOJEKY/?

16. O6BSACHNTE PO/b MOSIBEHMS KNETOUYHON 060104KM HA 6GMOMOTK-
4YeCKOM aTare 3BOJIOLUN.

17. Kakune 3BONKOLMOHHbIE (haKTOPbl, CBA3AHHbIE C 3aPOXKAEHUEM
YKM3HW Ha 3em/ie 1 caMOCOBepLUEHCTBOBAHMEM ee (hopM, Bbl 3HaeTe?

K pasgeny 2, nogpasgen 2.5

1 UTo TaKoe reoxpoHoNOrnyeckas Likana?
2. Kak coyeTaeTca reoxpoHOMOrnMyeckas LuKana ¢ 3aKOHOM YyCKope-
HUA 3BOJIIOLUN?
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3. MpmuBeauTe nNpumepbl HaXOAOK APEBHEMLINX WUCKOMaeMbIX opra-
HW3MOB.

4. Yto Takoe Touka [Mactepa?

5. B Kakoii cpefie nepBoHaYa/ibHO MOr/ia BO3HUKHYTb YXN3Hb?

6. KakoBbl NPUUYUHbLI HEBLIXOAA XXM3HU Ha CyLLY B MPOTEPO30MACKYHO
3py?
7. KakoBbl TeMrnepaTypHble paMKu CYLLEeCcTBOBaHUA XU3HWN?

8. UTO Mbl 3HaeM 0 GECCKENETHbIX XMBOTHbIX AOKEMOPMS?

9. KakoB 6bls1 OpraHMYecKnin Mup paHHero naneo3on?

10. Kakue n3MeHeHus B OpraHmM4yeckoM MuUpe Mpou3oLiv B Mo-
30HeM Mnaneos3oe?

11. Yem npumeyaTenibHbl (hayHa 1 (iopa Me3030MCKOIR 3pbl?

12. OnnwmnTe 0CO6EHHOCTN OPraHMYecKoro Mmpa B KaiiHO30e.

13. KakoBbl OCHOBHble pe3y/bTaTbl 3BOOUUN OpraH1M3MOB?

14. Y10 Bbl MOXeTe cKaszaTb 06 OCHOBHbIX ABWXKYLLMX CUMax 3BOJIO-
umn?

15. Y10 Takoe cemMaHTUAbl, ANNCEMaHTUAbI U aceMaHTUAbl?

16. Kakue CBOICTBA XMBbIX CUCTEM Hambonee BaXHbl C MO3WLNIA
Teopun MHhopMauun?

17. YTo Takoe «/BOINHOE KOMUPOBAHME»?

K pasgeny 2, nogpasgen 2.6

1. KakoBa BaXkKHeliLlas 3afjadva ayTakKonormmn?

2. Kak nogpasfenaioTca opraHu3mbl Mo TeMnepaTypHbIM YCI0BUAM
CyllecTBOBaHNA?

3. YeM MOMNKUNOTEPMHbIe OpraHn3Mbl OT/IMYAIOTCA OT rOMOMOTEPM-
HbIX?

4. MNpvBeguTe NpPUMepbl 3BPUTEPMHbBIX U CTEHOTEPMHBIX OPraHu3-
MOB.

5. UTo Takoe TemnepaTypHas 3akanka pacTeHuiA?

6. O6BACHNTE CYLUHOCTb MOHATUA «CyMMa 3(PPEKTUBHBLIX Temnepa-
TYyp».
P 7. UTO TakKoe Ce30HHbIA U CYTOUYHbIA TepMOnepuoansm?

8. UTo noHMMaeTCs noj 3NeKTPOMarHUTHON pagmaumneii?

9. UTo Takoe conHeyHasd NoCToAHHadA?

10. PaclmndpyinTe CyWHOCTb MOHATUA «POTOCUHTETUYECKN aKTUB-
Has paguaums».

11. Yem dpoTobmocdepa otimuaeTcs ot (oTochepbl?

12. Yto Takoe thoTonepmoamnsm?

13. Kak nogpasfensatorca pacTeHns rno UX OTHOLUEHMIO K CBeTy?

14. KakoBO 3KO/IOTMYECKOe 3Ha4veHune ceeta?

15. Y10 Takoe (oToTpOnMYeckas peakums pacTeHWin?

16. Hanvwwute hopmyny mHAekca nmctosoin nosepxHoctu (A1) n
00BACHUTE €ro CyLHOCTb.
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17. Kak KnaccugumumpyroTcst pacTeHUA N0 UX OTHOLLEHUIO K CBETY?
18. MpwnBeanTe NPUMepbl CBETOMHOOMBBLIX Y TEHEBLIX PACTEHWIA.
19. Kak noppasfenstotcs no OTHOLEHWUIO K CBETOBOMY (PakTopy
XWBOTHbIE?
20. Mepeuncnnte GUONOTMYECKA N 3KOMOTMYECKN 3HAYMMbIE CBOIA-
CTBa BOAbI.
21. OOBACHMTE 3HAYeHMe MOHATUA «TYPropHOe AaBfeHue».
22. Yto Takoe TpaHcnupayma?
23. Uem apupHble 061aCTU OTINYAKOTCA OT IYMUAHbIX?
24. O6BSACHUTE CYLIHOCTb KNnMaagmnarpamm.
25. Y10 Takoe 6uocthepHas Boaa?
26. YTO MoHMMaeTcs nof meTabonuMyeckon (3HAOreHHoR) BOAOA?
27. TpuBeanTe 3KOMOIMYECKYHO KnaccuKaluMio pacTeHWUA MO OTHO-
LWEHMIO K BOLHOMY (hakTopy.
28. KakoBa posb KanuanispHoin Kaimbl B MUTaHUM KOPHEBOW CUCTe-
Mbl pacTeHui?
29. KakoBa posib (pakTopa BAQKHOCTU B XU3HUN XXUBOTHbIX?
30. KakoBa ponb BO3AyXa B >KWU3He[eAaTe/IbHOCTM OpraHvu3moB?
31. Y10 Takoe asponiaHKTOH?
32. O6bACHUTE PoNb aTMOCHepbl KakK 3KOMOMMYeckoro gaxkropa.
33. KakoBa ponb atmocgepbl B POTOCUHTE3E U TEOXMMUYECKOM 6a-
NlaHce yrnepoga u kucnopoga?
34. [lainTe onpegeneHune nousbl.
35. Kak npoucxoanno gopMmpoBaHue MoYB B reo/IorMyecKoM npo-
Lwnom?
36.KakoBa poJib T'YMUHOBbIX KMC/IOT B Moysax?
37. OxapakTepusylite hnopy ranoguTos.
38. UTto Takoe mMaHrpol?
39. [laitiTe xapakTepuCTUKYy MeaMMWUTOB M NUTOPUTOB.
40. KakoBa 3Ko/fiormyeckas posib OrHs?
41. YKauTe OCHOBHble MPUYMHbLI NPUPOLHLIX MOXKApPOB.
42. Yem HUN30BbIE NOXKapbl OTNYAKOTCH OT BEPXOBbIX?
43. OxapakTepusyiiTe MoXapbl Kak aHTPOMOreHHbIV (hakTop.
44, O6BACHNTE 3KONOMMYECKOe 3HAYeHNe XUMMYECKOro cocTasa cpe-
o0buTaHua?
45, YTo noHnmaeTcsa nof afanTUpoBaHHbIMWU pacTeHUAMN?
46. Y10 Takoe 3HAEMUKMK?
47. Yem oTnnyaroTCca Apyr ot gpyra saHAEMU3M N 3HAEMUA?
48. Y10 Takoe reoXMMNYECKnii 3HAEMU3M?
49. Pa3bACHUTE CYLUHOCTb MOHATUA «OPraHn3M-KOHLLEHTPaTOp».
50. Uto Takoe noporosasi KOHLEHTpauna?
51. Kakune 3/eMeHTbl Ha3blBalOT Ae(IULUTHLIMA, & Kakme — n3bbl-
TOYHbLIMWN?
52. YTo Takoe GMOPUIBHOCTb 3/1EMEHTOB?

Ab

288



53. MNpuBeanTe NpUMepbl TMAPOBMOPUIbHBIX, aTMOOBUOGUILHBIX U
NNTOBNOUBHBIX 3/1EMEHTOB.

54. Kak nofpasfenstor pacTeHWUs Mo OTHOLIEHUIO K NUTaTe/IbHbIM
BellecTBaM cybcTpara?

55. KakoBO 610/10rM4eckoe felicTBME OPraHNYeCcKnX BELLECTB MUHE-
pasbHbIX BOA?

56. OxapakTepu3syiiTe pacTeHus-6a30(ubl, KanbLeduTbl U ranou-
LOUTHI.

57. KakoBa 3Ko/iornyeckas posib OKUCANTENIbHO-BOCCTAHOBUTENbHO-
ro noteHuuana cpegbl?

58. MpueeanTe NpuUMepbl PacTeHWUA-UHANKATOPOB.

59. Kak ucnonb3ytoTca pacTeHWs Mpu MOUCKaxX MECTOPOXAEHWIA
Moe3HbIX UCKONaembix?

60. KakoBo 3kosiormyeckoe 3HayeHne CoOMHUA U COMHEYHbIX BCMbI-
Lwek?

61. OxapaKTepusyiite KOMETHYH TMMOTe3y MacCOBbIX BbIMUPAHWUIA
OpraHvM3mos.

62. O6bACHMTE CYLLHOCTb BO33peHuin B./. BepHafckoro o cBs3su
KOCMWYECKOro M 3eMHOrO.

63. KakoBo 3HayeHMe NPOCTPaHCTBEHHOIO U BPeMEHHOro (hakTopoB
B 3Konormm?

64. YUto Takoe TayTomepHas dopma?

65. OOBACHMTE MH(OPMALMOHHOE 3HAYEHWE KMPaNbHON YUCTOTHI.

66. YTo Takoe uMc — TpaHc — usomepua?

67. Kakoe 1x ABYX COCTOSHWUIA M3MePOB — paLieMaTHOe UIN Kupasb-
HO YMCTOE — AB/IAETCA YMNOPAL0YEHHbLIM?

68.Kakune 6MOMOrMYEcKMe N 3KOMOrMYeCKUe CnefCcTBUS BbITEKAKOT
13 HeobpaTMMOCTU BpEMEHU?

69. Bo3amoxHo i1 6uonornyeckoe beccmepTtue?

70. YTo Bbl 3HaeTe 0 GuopUTMax M X 3BOMIHOLNN?

71. CchopmynupyinTe aKONOrMYeCKWUn BapuaHT (PU3MYECKOro 3aKoHa
e[MHCTBA NPOCTPAHCTBa M BPeMEHMU.

K pasgeny 2, nogpasgensl 2.7 n 2.8

1 YTo noHMmaeTcs nog 6MOTUHYECKMMU OTHOLLEHUAMN?

2. Kakne OCHOBHble TUMblI 6BUOTUYECKUX OTHOLUEHWIA Bbl 3HaeTe?

3. Uto Takoe gmtoarna? Kak nopgpasgenstorcs gurodarn?

4. YTo Takoe KOHKYypeHUMA? KaKoBbl ee 3KOMOrM4Yeckre nocnep-
cTBUA?

_5. OxapakTepu3yiiTe COLMOKYbTYPHbIA TUN GUOTUYECKUX OTHOLLIE-
HUA.

6. MpuBeguTe NpUMepbl paspyLUNTEIbHOW N KOHCTPYKTUBHOW Aesi-
TEIbHOCTU NepBOOLITHOIO YeNoBeKa.

7. OxapakTepu3yinTe OpraHu3m Kak y4aCTHUK 3K30TeHHbIX mpoLec-
COB.
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8.Mepeuncnnte 6MOreHHbIe 3MEMEHTbI U YKaXUTE OCHOBHbIE WX
(DYHKLMN.

9. KakoBa po/fib OpraHn3mMoB B 06pa3oBaHMKM Topdha M canponens?

10. MpuBegnTe NpUMepPbl OPraHOreHHbIX FTOPHbLIX MOPOA.

11. YTo TaKkoe KaycToOMonunThI?

12. Kak opraHu3mbl BO3LeWCTBYIOT Ha aTMocdepy?

13. Kak o6pa3syetcsa 61oreHHbln MeTaH? UTo Takoe 6uoras?

14. B yeM CyLHOCTb FeOMMUKPOBMONOrMyeckoro Metoaa?

15. Kak (hopmupyeTcs cepoBOAOpPOAHOE 3apakeHne B UepHoM mope?

Kpasgeny 3, nogpasgens! 3.1, 3.2, 3.3, n3.4

1 OxapakTepusyiiTe cpedy Kak (PyHKLMOHAa/bHOe 3KO/I0rM4eckoe
noHaTHe.

2. OcyulecTBUTE COMOCTABUTENbHbIA aHaNM3 NOHATUIA «MPUPOAbI» U
«cpefbl».

3. HazoBuTe Hambosiee ynoTpebuTesibHble TEPMUHBLI, MPOU3BOAHLIE
OT MOHATUI «NpUPOJa» W «cpefar.

4. YTO 03HayaeT MoHATUE «YCNOBWUA CYLLECTBOBAHWUA OPraHU3MoB»?

5. YUTto Takoe 6uoton?

6. Kakue 060/104k1 3emin Bbl 3HaeTe?

7. YTO Bbl 3HaeTe 0 3eMHOI Kope?

8. Uto Takoe Knapk?

9. Yto noHumaeTcs nof OKCcMchepoin?

10. KakoBO reHeTM4eckoe COOTHOLLEHME 6a3a1bTOBOrO U rPaHUTHO-
ro cnoes?

11. Bo3pacT 3emnm —okono 4,5-5,0 mnpg net. Moyemy Xun3Hb Ha Hei
3apogunacek He paHee 3,5-3,7 mnppg neT Hasag?

12. Vi3noXnTe CYLLHOCTb KOHLENUMW «HOBOI IN106a/1bHOM TEKTOHMKIY.

13. KakoBa CBf3b MeXJy TEKTOreHe3OM W 3BOMOLMEN XU3HU Ha
3emne?

14. KakoBa 3Kosiormyeckas ponb ropoobpasosaHus?

15. KakoBbl MpUYnHbI KONMebaHUs YPOBHA BOAbI B OKeaHax? JK0/0-
rMyeckas posib 3TUX KonebaHmin?

16. KakK M3MeHWNUCb KNMMaTbl B reosiorMyeckomM npoLunomM 3emnun?

17. KakoBa CBSi3b NafieOKIMMaTOB C 3BOMOLMENA XKMN3HN Ha 3emne?

Kpasgeny 3, nogpasgensi 3.5, 3.6, 3.7, n3.8

1 M3noxuTe cywHOCTb runotessbl bonblioro B3pbisa.

2. KakoBbl fgoOKa3aTenbCcTBa BO3MOXHOIO CYLLECTBOBAHUS YXU3HU B
Kocmoce?

3. KakoBbl KOCMUYECKMEe OrpaHUYEHNS XKU3HN?

4. [alite 060CHOBaHMe CYLLECTBOBAHMA KOCMO30MCKUX MEPUOAOB.

5. NoyeMy BOAY MOXKHO CUUTATL MAaTepPblO XXU3HN?

6. B yemM nposiBNSeTCA €AUHCTBO MPUPOLHbLIX BOL U XXMBOrO Belle-
cTBa?
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7. YTO BbI 3HaeTe 0 CTPYKType BOAbI?

8. KakoBa posib CTPYKTYpMPOBaHHOW BOAbI B XKVBbIX OpraHvM3mMax?

9. Y10 Takoe OCTaTOMHO MOAMMPUUMPOBAHHAA BOAA W KaKOBbl €e
CBOMCTBA?

10. faliTe 06LIYH XapaKTePUCTMKY ruapocdepsl.

11. OxapakTepusyinTe 30Ha/IbHOCTb FMAPOCHEPSI.

12. KakoB XMMMWYECKUA COCTaB ruapocepbl?

13. [Oaiite KpaTKyl XapakTepuCTUKYy OCHOBHbIX 3TanoB 3BOJOL MUK
rmapocepsl.

14. MpueegmTe Knaccuukauuo rmapobUoHTOB, OCHOBaHHYIO Ha
obpase MX XNU3HW.

15. Kak noppasfenatTcs OpraHv3mbl no 3aHUMaeMbiM UM 30HaMm?

16. JaiiTe XapaKTepucTUKY XMMWUYECKOro cocTaBa KpOBM 4efioBeKa.
CpaBHuMTE 3TOT COCTaB C XMMMWYECKMM COCTaBOM BOAbl MMpOBOro oke-
aHa.

17. KakoBa 3Konornyeckas posb fentepms?

Kpasgeny 3, nogpasgensi 3.9, 3.10, n 3.11

1 B 4eM CyLHOCTb 3KOJIOTMYECKMX MPo6neM ApasibCKOro Mops Y
Mpuapanba?

2. OxapakTepusyiiTe COBPEMEHHOE COCTOSiHME ApasibCKOro PervoHa.

3. KakoBO COOTHOLUEHNE NPUPOLHOro 1 aHTPOMOreHHOro ()akTopoB
B BO3HMKHOBEHUWN ApanbCKOro kKpusmca?

4. KakoBbl BO3MOXHble BapnaHTbl criaceHnsa ApanbCKoro Mopsa?

5. Kak Bbl MOHMMaeTe NPUHLMUN YCTONYMBOIO Pa3BMTua?

6. UTO Bbl 3HaeTe 0 Maen cosnaHns EanHoNn A3naTcKoli BOJOX03SiA-
CTBEHHOI CUCTEMbI?

7. OainTe xapakTepuUCTMKY BEPTMKanbHbIX 30H aTMOCHhepbI?

8. KakoBa posib atMocepHon Bnarn?

9. Yto BbI 3HaeTe 0 cocTaBe aTtMoCHepb!?

10. OxapakTepu3yiiTe aTMOcepy KaK MPOAYKT XN3HeAesTeNbHOCTM
opraHvM3mMos.

11. Y10 Bbl 3HaeTe 06 3BOMKOLMM aTMOCHEPbLI U €e 3KONOrMYECKON
ponn?

12. KakoBa po/ib 030HOBOIO C/i0si?

13. OxapaKTepm3yiTe reoXmMMMYeCcKyrd UCTOPUIO 030HOBOMO C/l0si?

14. Kakune (hakTopbl BAUAIOT Ha COAep>KaHWe 030Ha B aTMocepe?

15 Kakue npoguniakTnyeckne Mepbl HeOOXOAMMBI /1 COXPaHEHNA
030HOBOrO €foa?

K 3akntoyeHunto

1 Moyemy 3KONOrNA MOXET NPETEHAO0BATL Ha POJib CynepHayKu?
2. Kak Bbl npefacrasnseTe cebe MOHATUE «HAyUYHAsd KapTMHA MUpa»?
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Mpuno>keHne 3

OCHOBHbIE TEPMWHbI N NMMOHATUA

ApanTtauma — OLHOHanpaB/leHHOe MpPUCNoco6ieHne opraHnu3mMa
(opraHvM3mMoB) K 006MTaHWUIO B OMpejenieHHbIX YCoBMAX cpedbl. Bbigens-
0T Cnefytolime BUAbI agantauuii: MOpgoNornyeckme, noBeLeHYecKme
(sTonornyeckume), unMonornyeckne, MOXMMUYECKME, TeMmnepaTypHble
N XpoMaTuyecKme.

Apeann — orpaHun4yeHHas 06/1acTb pacnpoCTpPaHeHUs Kakoro-nmbo
BUA, poaa, CeMeiCTBa PaCTEHWIA UM XUBOTHbIX, a TakXke N060 CoBO-
KYMHOCTW B3aMMOCBSA3aHHbIX ApYr C ApYrOM OpPraHn3moB, CXOAHbIX YC-
NOBWUIA N CXOAHbIX 06BEKTOB. Apean, B Npeaenax KOTOPOro HabnwogarnTces
BO3MYLLEHWS B NPUPOLHON Cpefe, UMEHYETCA 9KONOrMYECKUM apeasioMm.

AYT3KOMOTHS UM 3KOJIOTMs 0C06ei — Hayka 06 OTHOLLIEHUAX W B3au-
MO/IENCTBUSX CO CPEAOi Kakoro-nMbo Buaa, ero Nonynsuumn 1 BCero Bnaa.

BuroreoueHo3 — OAHOPOAHbIN YHacTOK cpefbl C ONpeAeneHHbIM CO-
CTaBOM >MBbIX (6MOLEHO03) 1 KOCHbIX (M0YBa, BNnara, NPU3emMHbI BO3LyX
N Ap.) KOMMOHEHTOB, ANHAMWYHO B3aMMOEMCTBYOLLMX MEXAy CO0Oi
nocpeacTBoOM OOMeHa BELLECTBOM, SHEPruein n mnHhopmalme.

Buocthepa — rnobasbHaa 3KocucTema; 06/1acTb CYLLECTBOBAHUSA
XnBoro BelecTsa (B.M. BepHaackuii); YacTb BHELLHUX 060104eK 3eMnn
(rmapocdepbl U aTMOCHpbl) M BEPXHSAS YacTb NUTOCHEPbI, Hace/leHHbIe
XXMBbIMW OpraHu3Mamu.

BroTUYeCKME OTHOLLIEHMSI — OTHOLLEHUS, CK/IaAbIBaOLLMEC MEXAY
opraHusmamu. Pa3nnyaioT crefyrolime TUnbl GUOTUYECKUX OTHOLUEHWIA:
KOHKYPeHL M0, napasuTuimM, cumbunos, annenonatuio u ap.

B1OLEH03 — UCTOPUYECKN CNOXMBLLAACA COBOKYMHOCTb XMBOTHbIX
M pacTeHWi, 06pasytoLmx CUCTEMY, COBMECTHO WUCMO/b3YHOLLYIO onpe-
[eNeHHoe NPOCTPaHCTBO 06MTaHMs (61OTOM) B LeNsX NUTaHUs, pocTa
pasMHOXeHUst (no H.b. Pyxuny).

Bug — COBOKYNHOCTb 0Cc06eld, 06iafarowmnx obLmmmy Mopgonoru-
YECKMMW MpU3HaKamm M CroCOBHbIX B NPUPOAHbIX YCOBUAX CKpeLLu-
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BaTbCA ApYr C APYroM, a Takke 3aHMMaTb CMIOWHOM WM YaCTUYHO
pa3opBaHHbIii apean. C 6MOMOrMYECKUX NO3NLMIA BN, ABNSETCS 3/1eMeH-
TapHOW eAMHMLEe OpraHMYeckoro Mupa.

fomeocTas — CMOCOGHOCTb MONYNALMM BO3BpaLLaThbCs B paBHOBEC-
HOe COCTOfHME (MM COCTOSIHWE MOLBMXHO-CTabUNbHOIO0 pPaBHOBECUSA
aKocucTeMbl, 61OreoL,eHo3a, NONynALuNn).

YK1BOe BeLLecTBO — COBOKYMHOCTb BCEX XVMBbIX OPraHW3mMoB B [JaHHOM
3KOCKCTEME BHE 3aBUCMMOCTU OT WX CUCTEMATUYECKOW MPUHALIEXXHOCTH.

YKn3HeHHas ¢opma — rpynna BUAOB CO CXOAHbIMU YepTamMu Mpu-
cnocobneHuns K cpege, 6M3KMMU OCHOBHBIMU MOP(ONOTMYECKUMU Yep-
Tamy 1 NOBELEHYECKUMW NPU3HAKaMK B OAUHAKOBbLIX YCMOBUAX Cpeabl.

OpraHusm — 0cobb, 06nagatowias npu3HaKamy >KM3HW, OTAE/bHbIN
3/IEMeHT >XMBOro BellecTsa (no B.W. BepHaackomy).

OxpaHa npupofbl — cucTemMa Mep, Hanpas/ieHHas Ha pauyoHaibHOoe
B3aUMOAENCTBME 06LLeCTBa M NPMpPOAbl, 06ecneumBatroLLlas COXpaHeHme
1 BOCCTaHOB/IEHWE MPUPOAHbIX PecypcoB, Npefynpexgatowas npsmble
M KOCBEHHble BUAHWUA pe3y/bTaToB AeATeNlbHOCTM 00LLecTBa Ha Npu-
poAy W 3[0POBbE YesioBeKa.

Monynaumsa — afeMeHTapHas rpynnuMpoBKa OpraHM3mMoB OTZe/NbHO-
ro Buga, obnagarolias Bcemy HeoOXOAMMBIMI YCNIOBUAMMW AN MOAAEP-
XKaHWA CBOEW YMCMIEHHOCTU Heo603pUMO [/IUTeNbHOe BpeMs B MOCTO-
SHHO U3MEHSAIOLLMXCA YCNOBUAX Cpefbl. Pa3nyaroT nonynsauum noKab-
Hble (3NeMeHTapHbIE), 3KOMOrMYecKne 1 reorpagmyeckme.

Cuctema — B 00LLEM C/lydae 3TO MHOXECTBO 3/1EMEHTOB, Haxons-
WMXCA B OTHOLUEHUSAX W CBA3AX MeXJy COOO0M, YTO B COBOKYMHOCTM
0bpasyeT onpeAeneHHy LeNoCTHOCTb, efUHCTBO. Jltobas cuctema mo-
XeT ObITb PACCMOTPEHA KaK 3/1EMEHT CUCTEMbI BbICLLETO MOPALKA, U Kak
COBOKYMHOCTb 3/1EMEHTOB HM3LIEro MnopsiaKa.

CucTema buonornyeckas — CTpykTypa (KneTka, opraHusm, cooblie-
CTBO OPraHM3MOB U T.MN.), BbIMOHAKOLAA BMOXUMUNYECKYHO, (DU3NONOT K-
YeCcKyHo, GMOLLEHOTUYECKYIO U UHble (YHKLMMW, B3aMMOAENCTBYOLWAs Co
Cpeson 1 JpyrMmn cucTeMamuy Kak eguHoe Lenoe, cocTosLas U3 noacu-
cTeM 60siee HW3KOTO YPOBHS, HEMPEepbIBHO MPUCMOCOOUTENbHO nepe-
CTpamBaroLLias CBOK [eATe/lbHOCTb N0 CUrHanaM 06paTHOM CBA3W U Mpo-
ABMIAKOLLAA CBOMCTBO CamMOOpraHm3aLunu.

CuCTeMHble MCCNeAoBaHUA — COBOKYMHOCTb HaYUHbIX U TeXHUYec-
KMX Mpo6nemM, KOTOpble MpU BCE CBOEN cneuudunke M pasHOO6pasvm
ncecnefyembiX 06bEKTOB pacCMaTpUBAlOTCS KaK CUCTEMbI. BaXHenwmnmm
WHCTPYMEHTaMW aHasin3a CUCTEM SBNAKOTCA MaTemaTuka, Teopus WH-
thopmaumm 1 KnbepHeTuKa.

CucTemHblIli noaxof (CUCTEMHBIV aHannM3) — cnocob peLleHns npak-
TMYECKUX 3aay, 3aKIHYaroLLMIACA B paCCMOTPEHMMN B €IMHON CUCTEME
NCXOAHbIX YCNOBUIA, HEOOXOAMMbIX OMepaLMin peLleHns 3afa4y U CpeacTs
npoBefeHNsa 3Tux onepauui. bnarogaps cucteMHoMy NoaxoAy, obecne-
UMBAETCA KOMIJ/IEKCHOE PeLUeHMEe MHOTMX 3KOMOMMYeckux v npupogo-
OXpaHHbIX Npobem.
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CUH3KONOrMs — Hayka 06 OTHOLUEHMAX U B3aMMOCBS3AX Pa3HbIX
COBMECTHO 06UTAIOLWMX OpraHu3mMoB Apyr C APYromM K C YCNOBUAMMU
abnoTnyecKoi cpefbl.

Cpefja — KOMMEKC NPUPOAHBIX TeN U ABMIEHUIA, C KOTOPbIMK opra-
HU3Mbl HaxXoAATCA B NPSMbIX WAN KOCBEHHbIX B3aMMOOTHOLUEHUSIX.

Cykueccus — nociefioBare/ibHass CMeHa 0f4HOro 6voLeHo3a Apyrum
BO BpEMEHMN.

Teopusa cuctem — obLeHayyHas (MexXaucuunanHapHas) obnactb
nccnefoBaHuUii, KoTopas paspabatbiBaeT 0606LLEHHbIE MOAENN CUCTEM K
NOTMKO-MeTOLO0/IOMMYECKNA annapaT MX PyHKLMOoHUpoBaHMsA. OCHOBO-
NOMIOXKHUKOM Teopun cucteM cumTaetcd AA. borpaHos (1873-1928),
Ha3BaBLUWNIA ee TEKTOHONOrMe (OT rpey. tekton — CTpOMTENb).

Tpodmyeckre (NULEBbIE) LEeNM — Lieny NoCnea0BaTelbHON nepegayn
BELLECTBA U 3KBMBASIEHTHOW €My 3HEPrMM OT OAHWX OPraHuW3MoB K Apy-
rMm B 61oLEHO3aX. Y HUBepcasibHas TporyecKas Lienb BKIKOYaEeT Npoay-
LIEHTOB, KOHCYMEHTOB M PeayLEeHTOB.

YCToUMBOCTb (CTAbMNILHOCTL) 3KOCUCTEMbI — ee CMOCOOHOCTb Mpo-
TUBOCTOATb KakMM-M60 BHELIHWM BO3AENCTBUAM W BO3BpaLlaTbCs B
nepBoHavYaNbHOEe COCTOSHME.

3Bonounsa bronornyeckas — HeobpaTMMoe UCTOPUYECKOe pasBuTHe
XVBOW NPUPOAbI, COMPOBOXAAEMOe YC/I0XKHEHWEM OpraHu3smMoB U npu-
CNoco6/IeHNeM MX K M3MEHSIOLMMCS YCMOBUAM CYLLEeCTBOBaHUA, npe-
obpasoBaHVeM OMOLLEHO30B U 6UOChepbl B LESIOM.

JKonornyeckas HyLwa —CoBOKYMHOCTb MHOXECTBA MapaMeTpoB Cpefpl,
onpeAenstoLwmx ycnoBmsa CyLLeCTBOBAHUA TOr0 WM UHOTO BuAa U ero
(YHKLMOHANbHbIX XapaKTepuUCTUK.

3konornyeckas cuctema (3KoCUCTemMa) — e4UHbIA NPUPOAHBIA NN
MCKYCCTBEHHbIV KOMMEKC, 06pa3oBaHHbIA XUBbIMW OpraHu3MamMu u
cpefiovi ux obuTaHusa. PasmepHas 4acTb 3KOCMCTEMbI NpescTaB/ieHa 6uo-
reoLeHo3oMm.

JKonornyeckuii Noaxos — BbISB/IEHWE U UCCef0BaHUe CBSA3ei, cy-
LLECTBYIOLLMX MEXAY KaKUMU-TNB0 06BbEKTaMM U OKPY>XKatoLLeid nx cpe-
[0M, BK/OYas OpraHu3mbl, C LieSibl0 ee COXPaHEeHNs 1 yyULLeHns.

JKOMOrMyecknin peaiu3M — npasusibHOe,, HAYYHOe NMOHUMaHWe Xa-
pakTepa 3K0/0rMyYeCcKnX BO3AENCTBMIA Ha XO3AWCTBEHHYHO AeATENIbHOCTb
M XXM3Hb YesioBeKa.

JKONOrnMyeckre (PakTopbl — pa3HoobpasHble AUHaMUYHbIE BO Bpe-
MEHW W NPOCTPAHCTBE 3/1EMEHTbI W YCNOBUA CpPefbl, BO3AeNCTBYHOLME
Ha opraHu3mbl UM UX COO6LLEeCTBA.

3konorns — 6uonornyeckas Hayka 06 OTHOLLEHMAX >XMBbLIX Opra-
HU3MOB 1 06pasyeMbIX MU COOOLLECTB MEXAY COO0M 1 C OKpYXKatoLLel
NX Cpeson.

KOTOH — COBOKYMHOCTb abuoTUYeCKuX (hakTopoB B GUOreoLeHo-
3e; B CBOK 04Yepedp, COCTOMT M3 KAMMATMYeCKoin (Knumaroton), mno-
4BEHHO-rpyHTOBOW {34athoTon) M BOAHON (TMAPOTOM) KOMMOHEHT.
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Mpuno>keHve 4

CKBO3HAA OBLWEHAYYHAA OBPA3OBATEJ/IbHAA
MPOrPAMMA MO 3KON0In
(c ocHoBaMKM OxpaHbl NpPUPoAbI)

1 OO6LLMe NOMNOXKEHNA U YKa3aHWs

Llenbto faHHOV nporpamMMbl ABASETCA (POPMMPOBaHME Y noapacTaroLLe-
ro MOKOJIEHWS U CMELMaINCTOB 3KOIOMMYECKOTO0 MUPOBO33PEHUA U MblLL-
neHus. Mo3aToMy OHa BK/IHOHaeT KakK BOMPOC 3KO0JI0rMyeckoro obpasosa-
HWA, TaK N 3KONOTMYECKOrO BOCMUTAHNA. '

MporpaMma 1MeeT CKBO3HOW XapakTep — W1 0XBaTbIBaeT NpakTuyec-
KN BCe BO3pacTHble M 06pa30oBaTe/ibHbIe TPYMMbl, HAYNHAA C AOLUKO/b-
HOro W 3aBepLuas MocneBy30BCKUM 06pa3oBaHMeM.

Mporpamma cocTaB/fieHa Ha OCHOBE CUCTEMHOrO MoAxofa, 4To obec-
neyriBaeT KOMMNEKCHO-CTPYKTYPHOE peLleHne BO3HUKAKLWNX B X0me
y4ebHOI npoLecca BOMPOCOB, a TakXKe TBOPYECKOe WCMOo/b30BaHWE B
Kypce 3KOJIOTMU HayYHbIX UAei TepMOAMHAMUKK, COLMOMOTUN a TakxKe
BO3MOXHOCTU MH(OPMATUKKN, KUOEPHETUKM U paga Apyrux gucumn-
JIVH.

3naraemble HWXe BOMPOCLI MOJIHOCTLIO COOTBETCTBYHOT [ocynap-
CTBEHHOI nporpamme Y36ekucTaHa Mo OXpaHe OKpyarollel cpedbl 1
pauMoHanbHOMY MCMOJb30BaHMIO MPUPOAHBIX PECYPCOB Ha Mepcrek-
TMBY A0 2005 roga 1 Hanpas/fieHbl Ha 6e3yC/I0BHOE BOMJIOLEHUE B XXW3Hb
NPUHLMNWaNLHOro yKasaHus MNpesungeHta Pecnyonuku L. Kapumosa o
TOM, YTO «paccMaTpmBas NOTEHUMaNbHbIE YrPo3bl HaLWOHaIbHOW 6e30-
MacHOCTKN, 0c060e BHUMaHMe HeOBXOAMMO 06paTUThL Ha NPobneMy 3Ko-
Normyeckoi 6e30MacHOCTU M OXpaHbl OKpYXKatoLlein cpeapl» (1997. cTp.
105-106).
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MporpaMma MOCTPOeHa Ha NPUMHUMMIAaxX MNOBTOPSEMOCTM pacluupe-
HUA TEOPETUYECKMX 3HAHWIA W MPaKTUYECKMX HOBBLIKOB 0OY4YarOLMXCS
Ha KaXxa0i1, 60/1ee BbICOKO, CTyneHn 06pa3oBaHmsi. OAHAKO ee He cneay-
eT paccMaTpvBaTb B Ka4yeCTBe YHMBepCasbHOro Tpadapeta. [ostomy B
npeambynax (MW 3aKIYeHWsX) NOANPOrpaMM-CTyneHel cofepxxarcs
yKazaHWsi 0 BO3MOXHbIX HanpaBfeHUAX ee paclUMpPeHns Uau cneymanm-
3auMmn B 3aBUCMMOCTM OT NPOGnaN y4ebHOro 3aBefeHns NN AesTeNb-
HOCTK Byayluero creumanucta.

Yyawmiics v cneunanncT, oBnafeBLLInid NPorpaMMoi B LIENOM U
NPOLLEeALINIA 0ByYeHVe NO OTAENMbHLIM ee CTYMEHAM, [O/MKEH 3HaTb OC-
HOBHbIE TEOPETUYECKME MOMOXEHMNS 1 3aKOHOMEPHOCTM 3KONOTUK, OpHn-
eHTUPOBATLCA B 3KOMIOMMYECKOM 3aKOHOAATENbCTBE M BOMPOCax 3KO/0-
FMYecKor NOANTUKK. OH LO/MKEH YMETb PeasMCTUYECKN OLEeHNBATb 3KO-
NOTNYecKytd O06CTAaHOBKY W rapMOHWYECKM YBSi3blBaTb CBOIO
NPOGheCCMOHA/IbHYIO [eATeNIbHOCTb C 3KONOTMYECKMU TPeboBaHUAMM.

2. [ouwkonbHoe 06pa3oBaHMe

O6Lme nNpeacTaBneHNs 0 3emie, HeXMBOW Y XXMUBOW npupoje. Pasbsc-
HUTb pebsTam B 06LIEAOCTYNHON opme, NOYEMY Ha0 OXPaHATb XXW-
BOTHbIA M PacTUTENbHbIA MUP, NOYEMY MOME3HbI LAXKE XKYUKN U XMLL-
Hble 3BEpW, YTO Takoe 3arpsisHeHWe NPUPOAbl U NOYeMy ee 3arpA3HATb
HenNb3s.

OKpy>katoLLas Hac NpMpofa, B KOTOPOM Mbl XXMBEM, 3TO JOM 15 BCeX
nofei. oM JomkeH ObITb HALEXHbIM, He paspyLUNTLCS, ero Kpbllwa f0/-
YXHa XpaHWUTb Hac OT Henorogy, B AOMe A0/DKHO OblTb YMCTO U YHOTHO.
[oM Hajo yny4watb, a He 3acopsATb.PeKoMeHayeTCs 03HAKOMUTL A0LU-
KONAT ¢ Hambonee pacrnpoCTpaHeHHbIMU B [aHHOW MeCTHOCTU XWBOT-
HbIMU U pacTeHUaMU. MOXHO cobupaTtb repbapum (3a UCKIHOUEHUEM
cbopa pefKMX BWAOB PacTeHWid), a Takke OCYLLECTBMSTb MpocTeline
(hbeHONOrMyeckme HabnogeHns (Korga npuaeTarT Te WAN WHble BUAbI,
NTWL, PacnycKalT NINCTbSA AepeBbs, KYCTapHUKM W T.M.). XKenatenbHo
HayuuTb pebsAT pacno3HaBaTb MTUL, MO WUX ronocam, XXUBOTHbIX-MO Che-
Jam, Ha necke, cHery. MpoLascb ¢ 4eTCKUM CaguKoM, pebsTta LO/MKHbI
YMETb BbICXMBATb PACTEHUS U YX&XKUBATb 38 HUMUW, MacTepuUTb NPOCTel-
LUNEe CKBOPEYHUKM, CO3[aBaTb MCKYCCTBEHHbIE FHe34a N OXpPaHHbIe 30Hbl
B MecTaxX pasMHOXEeHMWS U BOLOMOSN YXMBOTHbIX.

3. OG6Lee cpeaHee 06pa3oBaHue

OHO MOXeT 6bITb KaK LKO/MbHbIM (Ha4ya/lbHas cenbcKas LUKona, Ha-
YasibHble K1acChbl CPeAHEN LLIKO/bI), TaK N BHELLIKO/IbHbIM (A4eTCKMe foMa,
WHTEpHaTbl U MOAOGHOrO pofa yupexzeHus).
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OcHoBHaa Uenb HavanbHoro (I-1V knaccel) o06pa3oBaHUA—BbIpa-
60TKa y yuaulerocs uau cnylwarens CTOMKOro NMOHWMaHWs TOro, 4To
HeXuBas WM XMBas NPUPOLa-e4MHbl N YTO HEeNb3A XMBblE OPraHU3Mbl
paccmaTtpuBaTb BHE Cpefbl. YUuTblBass BO3PACTHYHO CneundumKy obyyato-
LMXCH, HEOBXOAMMO UCMOMb30BaTh 06pasHble METOAbI 00YUeHUs 1 yOeX-
[eHns, HarpumMep, pacckasaTb, Kak B 3aBMCUMMOCTM OT YCMOBWIA cpegpbl
00blYHas pbhKas nMca B MOASAPHbIX 06M1acTAX 3amellaeTcs GefbiM nec-
LoM (TOXe M3 CeMelicTBa /INCbUX) W T.M.

Cnepgylowmii aTan-BblpaboTka yCTOWUYMBOr0 MOHMMAHMS TOrO, YTO
MeXJy OpraHusMamu CyLLecTBYHOT 3aKOMepHble B3aumocssisn (6MoTu-
YeckKune OTHOLLEHMA). ITO MOXKHO NOKa3aTb Ha NpuMepe psfa pacTeHuii
— TpaBOsiAHblE — XWLLHUKN TPaBOSAHBIX-XNULHUKNA XULWHNKOB. [Mpak-
TUYECKMIA BbIBOZ WX 3TOFO: MPUPOAA He CO34aeT HEHYXKHbIX OpraH1M3MOB,
MCYE3HOBEHNE KAKOro-1mbo O4HOro BUAA, BELET K MCYE3HOBEHMIO [pYy-
rMx BUAOB.

Apyrvie pekomeHgyeMble Ana 00LLEro cpefHero aKoN0rmyeckoro 06-
pa3oBaHusi TeMbl (MO BbIGOPY):

1 OcHOBbI y4eHuMs1 0 6rocdepe (NpU M3NOXKEHWM MaTepuana 3Tow
TEMbl MOXHO MPUBECTM KpaTKue AaHHble O TBopue yyeHus B.U. Bep-
HaACKOM).

2. dneMeHTapHble CBeAeHMs 0 nonynaumm (Npu 3TOM Yrnop HY>XXHO
[enatb Ha TO, YTO €4UHUYHbIE OPraHM3Mbl HEXW3HECMOCOOHbI; ec/u
KONNYeCcTBO 0cobeit B nonynaumMm MOHU3UTCS 4O HEKOTOPOro KpUTK-
4ecKOoro npefena, To AaHHbIA BUA WU faHHas nonynsuus obpeyeHa Ha
BbIMUPAHWE; TYT e MOXXHO 0OBACHUTb CMbICT KpacHOM KHUrW).

3. 3arpssHeHne 6rocepbl M ero OMacHoCTb A1 CyLLEeCTBOBaHWSA BCEro
YXUBOTO.

4. OxpaHa nNpupobl — 0653aHHOCTb KaX/0ro.

Bce Tembl HEOO6XOAMMO WNMKOCTPUPOBATL KOHKPETHbLIMK Mpumepa-
MW, MOYEPMHYTbIMK, HaNpUMep, U3 eXerofHbIX HauWOHaNbHbIX AOKNa-
[0B, Ny6nnKyemblx FOCyAapCTBEHHbIM KOMUTETOM MO OXpaHe Npupojpbl
Pecny6nnkun Y36eKucTaH.

4. Ons cpegHecneynaibHbIX LKO/, aKageMUYeCKnX IMLEEB U
NpogeccoHabHbIX KOMNemXKeN.

OCHOBbI 3KOMIOrMYECKOro MWUPOBO33PEHNA U MbILLNEHUS LOSIKHBI
ObITb 3a/10KEHbI B CpeAHECNeLMabHbIX LWKOMaX NPU M3YyYeHUU Takux
OUCUMNINH KakK NpUpogoBeseHne, 60TaHMKa, 300/10rus, (hu3ndeckas reo-
rpadus n psag apyrux.

OpfHako ans MOAroTOBKM BCECTOPOHHE PasBUTOr0 rpaxpaHuHa u
cneumanuncTa, OTBETCTBEHHOrO 3a COCTOSHME Guocdepbl 1 CNOCOGHOro
peLllaTb 3KONOrMYecKme nNpobnembl, 3TOr0 HefoCTaTO4HO. Bo3sgeiicTBume
yesioBEKa Ha Mpupofy nnaHeTbl Npuobpeno rnobanbHbIA XapakTep u
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NPOAO/MKAET BO3pacTaTb, MPMYeM MacluTabbl U TeMMbl NPeobpa3oBaHuin
HaMHOrO OMnepeXxatoT pa3BUTUE U YPOBEHb MPUPOAOBEAYECKUX 3HAHWIA.
Be3 yCcBOEHMA 3TUX 3HAHWIA, CTPOro roBops, BOOOLLE Heb3d roBOPUTb O
MOJTHOLLEHHOW [eATeNIbHOCTM B 06/1aCTU eCTECTBEHHbIX HayK, TEXHUKM,
MeANLMHbI, HapPOAHOro X03dincTBa. MeXxay TeM 60MbLIMHCTBO paboTato-
WMX HblHe CMEeLMaIMCTOB B MEPUOL CBOel y4yebbl He MOosyynun cucTe-
MaTUYecKoro 3KO0/IOrM4ecKoro 06pasoBaHus.

Wcxops n3 atoro, npegycmatpuBaeTcs BK/IKOYeHMEe Kypca «OCHOBbI
3KOJIOTUN 1 OXpaHbl NPUPOAbI» B MPOrpaMmbl Kak cpegHecneumanbHbIX
LUKON, TaK 1 ApYyrunx y4ebHbIX 3aBefjeHnin cpefHero 3seHa. B 3aBucumMocTtu
OT Npouns y4ebHOro 3aBefeHUs KypCc MOXET ObiTb MOAUDULMPOBaH
3a CYeT pacLUMpeHns Tex UK UHbIX Pa3fenioB Unv TeM. Tak, AN akageMu-
YECKMX NNLLEEB (PU3NKO-MATEMATUUECKOTO N XUMUYECKOTO, a TaKXKe Npo-
(hecCMOHabHBIX KOMNeMKEN TEXHUYECKOr0 M TEXHO/IOMMYECKOro npo-
(hnns HeoO6XOAMMO YKNOH chenaTb B CTOPOHY MPO6MeM WHXXEHEPHO
3KONorMn, And ryMaHuTapHbIX y4ebHbIX 3aBefieHWin LienecoobpasHo yr-
Nny6/neHHOe M3y4yeHre BOMPOCOB COLMAIbHOW 3KOM0rMn (3KoNornu 4e-
NIOBEKA) U T.M.

Mporpamma Kypca paccumTaHa Ha 69 vacos (24 4 nekuuu, 30 Y npak-
TUYECKMX 3aHATUIA U 14 4 y4ebHON NpPaKTUKMN).

Tema 1. OCHOBbI 3K0fI0r MK
(4 4, U3 HMX 2 Y Ha NpaKTU4YeckKne paboTbl)

MpeaMeT 3KoNoruu, ee B3auMOCBA3b C APYrMU Haykamu. MoHATue
0 3KOJIOMMYeCKMX cucTemMax n buoreoueHosax. Monynaumm. Kpyrosopo-
Tbl BELLECTBA W 3HEPrumM B npupoge. YuyeHue B.WU. BepHaackoro o 6uo-
cthepe 1 Hoocgepe.

MpakTnyeckas paboTa: U3y4yeHVe B3aVMOCBS3EN B NpUpoAe Ha npu-
Mepe KOHKPETHbIX 3KO/IOrMYeCKUX CUCTEM.

Tema 2. B3anmogeiicTeme nNpupobl 1 YenoBeka (06LLECTBA)
(4 4, N3 HMUX 2 Y Ha NpaKTU4YecKne paboTbl)

3aBMCMMOCTb YesioBeKa OT OKpyXKatouleld ero npupogel. MNpupoga
KaK MCTOYHMK PecypcoB WM cpefa >M3HW. lNMpuumHa pocta MCnosb30Ba-
HUSA NPUPOLHbLIX PECYpCOB N He0BXOAUMOCTb MX OXpaHbl. CyLLecTBYH-
LMe noaxofbl K MCMoMb30BaHUIO MPUPOAHLIX pecypcos. [locneacTeums
BO3/eICTBYS YenoBeka Ha NpupoLy (Ha KOHKPETHbIX NpuMepax —Apaib-
ckoe mope, Kapa-Kymckuii kaHan, Kapa-boras-ron u gp.). MNpupogHsle
KOMMAEKChI U MX LeNOCTHOCTb. DKONOMMYECKUiA peain3M-Teopus 1 npak-
TUKa.

MpakTunyeckas paboTa: BNAHNE [EATE/IbHOCTN YeNOBEKA Ha 3KOCU-
CTeMbl (3KCKypcus).
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Tema 3. DKONOTMYECKME CUCTEMBI, MX NpPeobpa3oBaHVe U oxpaHa
(8 U, N3 HMX 4 4 Ha MpaKTN4Yeckne paboTbl)

CTpyKTypa 1 (hyHKLMOHMpPOBaHWe 3KocuUCTeM. Tpodmyeckune (nu-
LeBble) YPOBHM 1 Lenun. MepBuYyHas M BTOPUYHAS NPOAYKUMS. DKOO-
rMYeckoe paBHOBecue. Bo3aeiicTBMe YeioBeKa Ha 3KOCUCTEMbI. MoHATUE
06 3KONorm3aumm TEXHOMOTUA.

MpupoaHbIe pecypcbl KaK KOMMOHEHTbI aKocucTem. Heo6xoanmMocTb
BOCMNPOM3BOACTBa NPUPOAHBIX pecypcos. MpeobpaszoBaHme NpUpoabl Kak
OCHOBHOW CNoco6 yBennyeHUs MPOAYKTUBHOCTM 3KOCUCTEM W MOBbI-
LUEHMS 3KOMOMMYECKMX KavyecTB NPUPOLHONW cpefbl. Bugbl npeobpaso-
BaTe/IbHOr0 BO3AEVCTBUA Ye/loBeKa Ha npupogdy. BTopuuHbie cneactsus
npeobpasoBatenbHON feATeIbHOCTU. OCHOBHbIE MPUHLMMbLI OXPaHbl
9KOCWUCTEM Y MPUPOAHBIX PECYPCOB.

MpakTuueckue paboTbl: L CocTaBfeHMe CXeMaTU4YecKoro npoekra
npeobpa3oBaHMs MPUPOAbI KAaKOro-nmbo pailoHa uam 06bekTa.

2. 3HaKoMCTBO CO criocobamu v pesynbTatamy npeobpasoBaTe/bHbIX
BO3/[ENCTBUIA YeNOBeEKa Ha NpuUMepe OTAeNbHbIX 00BLEKTOB-BOAOXPaHM-
UL, MeNVOPUPOBAHHBIX NOJEN, OCYLLUEHHbIX 60M0T U T.N. (3KCKYpPCKS).

Tema 4. Monynaummn coobLLecTsa 1 UX oxpaHa
(4 4, B TOM umncne 2 4 Ha NpakTMyeckune paboTol)

paHuLbl 1 apeanbl Nonynauunii. BospacTHas CTPyKTypa nonynsuuid,
POXAaemMOoCTb 1 CMepPTHOCTb. POCT monynauuy 1 BOocnpom3BoAcTBo. Ca-
MOPErynsums B eCTeCTBEHHbIX Nonynauusx. Perynaunsa nonynsaumin ye-
NOBEKA N UX OXpaHa.

Monynauus yenoseka U ee 0COBEHHOCTW.

XapakTtepuctuka coobuects. Cykueccus.

MpakTuyeckas paboTa: M3yyeHne NPOCTPAHCTBEHHBLIX U (hYHKLMO-
Ha/lbHbIX 3aKOHOMEPHOCTEN KaKO-nnMbo pacnpoCTpeHeHHOW B faHHOM
PervoHe nonynaumMm >XMBOTHbIX.

Tema 5. 3Konorns BoAHOM 060104KN 3eMIN 1 ee OXpaHa
(8 u, B TOM uncne 4 4 Ha NpaKTU4YecKne paboTbl)

OCHOBHble NMOHATUA 0 BOAe W ruapociepe. 3HaveHWe BOAbl B Npu-
poje 1 X035MCTBEHHOIN AeATeNbHOCTY YenoBeka. BogonoTtpebnexue. IMeo-
rpagmsa BOAHbIX pecypcoB. KayecTBeHHOe W KO/IMUYECTBEHHOE M3MeEHe-
HWMe TMAPOPECYPCOB MOJ BO3AEWCTBMEM MPUPOAHBLIX U aHTPOMOreHHbIX
(hakTopoB. OCHOBHbIe CMOCOObI 3aLLMTbI BOAHbLIX PECYPCOB OT 3arpssHe-
HMA U UCTOLLEHWNA. DKOMornmyeckme npobnembl ApanbCKoro mMops u
npuaerarWmx K Hemy pernoHoB. OxpaHa BOAHbLIX pecypcoB. OCHOBbI
BOJHOr0 3aKOHOAaTe/NbCTBa Y36eKucraHa.

MpakTunueckune paboThl: 1. 3HAKOMCTBO C BOJ03a00PHbIMU, BOAOOX-
paHHbIMU U MHBIMU TUAPOTEXHUYECKAMU COOPYXKEHUAMU (3KCKYypCUs).
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2. O6cnenoBaHne MECTHbIX BOAHBIX MCTOYHUKOB (POLHWUKOB, KOMOZ
LIeB, pPeK, NpyzoB, BOLOEMOB U T.M.), X KapTUpOBaHWe W onucaHue (K-
CKypCus).

Tema 6. SK0/0rMa BO3AYLLHON 060/104KM 3eM/In 1 ee oXpaHa
(4 4, BTOM ymncne 2 4 Ha nNpakTU4eckme paboTbl)

ATmocCepa, ee CTPOeHUe 1 cocTas. MoHATUE O YACTOM U 3arpA3HeH-
HOM BO3ayxe. Bugapl 3arpsisHeHUn aTMoc(epHOro Bosgyxa. MnobasibHble
N3MeHeHNs aTMocepbl U UX BAUAHME Ha 6uoctepy. MpOoMbILIEHHbIE
LLEHTPbI 1 TPaHCMOPT KaK OCHOBHbIE 3arpsA3HuTenn Bosgyxa. Meponpu-
ATUA N 3aKOHOAATe/IbCTBO 06 OXpaHe aTMOC(EPHOro BO3AyXa.

MpakTunyeckas paboTa: 06Cef0BaHNE MECTHOCTU C LieNblo BblsiB/Ie-
HUS UICTOMHUKOB 3arpasHuTeneli atmocdepb! (3KCKypCus), COCTaBNEHMNE
PEKOMeHaumnin No npesoTBPaLLeHNo 3arpsA3HeHns BO3ayXa.

Tema 7. DKonoruna nuTocgepbl, oxpaHa rnoys 1 Heap 3emnu
(10 4, B TOM uncne 6 4 Ha NpaKTUYECKNe paboThbl)

KpaTkas xapakTepuctuka TBepAol 060104k 3eMan (nnTocdepbl).
3emMHble pecypcbl. ToUBbI U UX PO/b B XXU3HW YesioBeKa. IKOOrns no-
YBEHHOr0 MOKPOBa. OKONOTMYECKN YUCTbIe MULLEBLIE MPOAYKTLI.

3arpssHeHMe 1 3po3nsa noys. 3akoH Pecny6nmkn Y3bekuctaH «O
3emne». 3aKOHOAATe/IbCTBO 06 OXpaHe W pauvoHabHOM WCMO/b30Ba-
HUWN 3eMefb.

MuHepanbHble pecypcbl U UX 3Ha4veHKne. MoHATNe TexHochepsl. Ban-
fAHWe [06blYM MOME3HbIX UCKONaeMblX Ha Buochepy W NoKabHbIE KO-
cucTemMbl. MPUHUUNGLI paLMOHaIbHOT0 MUCMOMbL30BaHUSA PECYPCOB Hepp.

MpakTunyeckre paboThl: 1L V3yyeHne npoLeccos 3p03nm MoYs B KakKOM-
NM6o paioHe M pa3paboTka Mep MO ee NPefOTBPaLLEHNIO (IKCKypCus).

2. YyacTve B MeponpuaTuax no CHero3ajepXaHuto, pacyeT Baroco-
JepXXaHua Ha onpefefieHHbIX Y4acTKax CenbX03yrofuid.

3. Coop Konnekuuii MMHepanos, FOPHbLIX NOPOJ U 06pa3LLoB Moses-
HbIX MCKOMaeMbIX [/151 FTe0IOrMYECKOro, reorpamyeckoro uim 3Konoru-
4eckoro KabmHeToB y4eBHOro 3aBefeHus.

Nekupyst 8. IKONOrMS XKMBOTHOFO M PaCTUTENbHOTO MUpa M ero 0XpaHa
(12 4, B TOM uncne 8 4 Ha NpakTMyeckune paboTbl)

YKuBoWi opraHusm v XnBoe BelecTBo. CocTaB opraHuM3smoB n 6uo-
chepbl B Lenom. TMPOMCXOXAEHME XU3HU. IBOMHOLMUA OPraH1M3MoB K
3KOCUCTEM.

BnpaoBoii cocTaB XXMBOTHOIO Mupa. Ponb XXMBOTHBIX B reorpaguyec-
KO 060n0uke (6uoctepa) U XO3SMUCTBEHHON AeATENbHOCTM YefoBeKa.
BnnaHune yenoBeka Ha XXMBOTHbI MUP. 3aKOHOAATENLCTBO 06 OXpaHe W
MCNO/Mb30BaHNM XMBOTHOIO Mupa.
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Knaccugukaums pacteHuid. 3HauyeHMe pacTeHuii B 6ocepe u no-
Ka/lbHbIX 3KOCUCTEMAX, a TakKe B AeATeNIbHOCTW 4enoBeka. Jleca U mx
pecypcsbl. "eorpaus necHom pacTuTeNnbHOCTM MUpa. TpaBsaHKUCTas U Tpa-
BAHNCTO-KYCTapHNKOBAA PacTUTE/NIbHOCTb. OXpaHa pacTUTeNbHOro Mupa.

KpacHasi KHUra >XMBOTHbIX U pPacTeHuiA.

3anoBefHWKM, 3aKa3HUKM, HaLMOHa/IbHbIE NapKK, UX PO/ib B OXpaHe
YXMBOTHOTO M PacTUTENIbHOTO MUpa.

MpakTunyeckre paboTobl: 1L M3yyeHne BULOBOIO COCTaBa XXMBOTHbLIX U
onpegesieHne X YUCEHHOCTH.

2. lMocelyeHne 3anoBefHbIX MeCT (3KCKypcus).

3. YyYeT nnowaan 1 B1ULOBOro cocTaBa 3e/eHbIX HacaXKAeHWiA B paii-
OHe Y4ebGHOro 3aBefieHus.

4. YyacTue B paboTe Mo yxody 3a /IeCOM, CafoM, KyNbTypHbIMU pacTe-
HUAMW, MO O3€/IEHEHUIO TEPPUTOPUN.

Copep>kaHue 3KOM0rMYecKoi npakTuky (14 u)

1 3HaKoOMCTBO C NPUPOAHBLIMUA YCNOBUSAMW KAKON-TMOGO MECTHOCTY
(penbth, rmaporpadnis, KMMMaT, PacTUTENbHbINA W XXUBOTHbIA MUP, CenbC-
KOe XO03AMCTBO, MPOMbILL/IEHHOCTb, 3KOJ/IOrMYeckas 06CTaHOBKa).

2. Coop (hakTMyecKkoro marepuana (onvcaHne To4ek HabNOLEHWIA B
MoneBbIX AHEBHMKAX C 0TOOPOM NMpPo6 3arps3HEHNA BOAbI 1 NOYBbLI, aHO-
MaslbHbIX ()OpPM pacTeHuin u T.M.).

3. BbifiBNeHVe M onucaHve NamATHWKOB MpUpoAbl (YHVKaibHble
[epeBbs, POAHVKN C nevyebHOI BOLOM, cBOeO6pasHble (POPMbI CKasl, yya-
CTKWM C pacTUTeNbHOCTbIO, 3aHEeCEHHOM B KpacCHYK KHWTY W T.M.).

4. CocTaB/ieHMe 3KOMOrMYecKoin KapTbl C HAaHECEHWEM Ha Hee npwu-
POAHbLIX 3KOCUCTEM, MCTOYHUKOB 3arpsa3HeHW, NPOSBIEHNI 3p03UK MOYB,
Yy4YacTKOB ferpafauuy pacTUTeSIbHOrO MOKpoBa WM Apyrux Hebnaronpu-
ATHbIX U3MEHEHWIA cpefpl.

JKonornyeckasa npakTMKa MOXET NMPOBOAUTLCS B (hopMe 2-3 [HEB-
HOro TYPUCTUYECKOro Moxoda W 3aBepLuaeTcs COCTaB/IeHWEM KOJJEK-
TUBHOIO OTYeTa.

5. Bbicliee o6paszoBaHue
5.1. 115 He6Monormyeckmx cnewyansHocTel By30B (MOArOTOBKa GakanaBpos)

MporpamMma paccumTaHa Ha 54 yaca (38 nekuuii, 16 4acoB npakTU4ec-
KMX 3aHATUIA) 1 3aBepLUaeTcs, KakK npasu/o, 3K3amMeHOM.

BeegeHwve

JK0M0rus n ee counanbHO-3KOHOMUYecKast 3HaYMMOCTb. COBpeMeH-
Hble HanpaBieHNs B 3KOMIOTMU: ansipMU3M, 3KONOTMYECKre NeccrMmn3Mm
1 ONTUMMK3M, 3KONOTUYECKMNIA BOMOHTApU3M 1 Ap. DKOMornyeckoe o6y-
YeHMe U BOCMMTaHME. DKOMOMUTMKA.
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3agayum aKonoruu

MoHATUE O KayecTBe OKpyXKatowei cpefbl. HayyHO-TexHUYeCKuit
MPOrpecc M 3KoNornmyeckunii Kpusmc. OCHOBHbIE 3adaun akonorun. O6-
LHOCTb 33/la4 3KOJIOrMK 1N OXpaHa Mpupoabl. SKONOrMYECKNIA peans3m.
OKONOrMYecKoe MblLLEHNE.

Mpe3ngeHT Y3bekuctaHa Vicnam Kapumos 06 OCHOBHbIX npob6semax
3KOM0rM4YecKoi 6e30macHOCTU PecnybinKn: OrpaHUUYeHHOCTb 3eMeflb-
HbIX PECYPCOB M HU3KMIA UX Ka4yeCTBEHHbIA COCTaB, HexBaTka W 3arpss-
HEHHOCTb BOAHbIX PeCcypcoB, Aerpagaums ApasibCKoro Mops, HeyLoB/eT-
BOPUTE/NIbHOE COCTOSIHME BO3AYLUHOIO MPOCTPaHCTBA.

OCHOBHbIE MOHATMA M 3aKOHbI 3KO/I0TUK

OnpeaeneHune 3KoN0rMn. IKOMOTUS Kak 61onormyeckas Hayka. Cesidb
9KOMOTMMN C ECTECTBEHHBLIMU, TEXHUYECKMMU U APYTUMU OUCLUMNIMHAMMN.

Moppasgenenns akonorun. O6wWas, rnobanbHas U pervoHanbHas
3KoMorua. AyT-u CMH3IKOMIOMMA. DKONOrus yenoseka (couuanbHas 3Ko-
norus). VIHxeHepHasa 3Konorus.

JKonoruyeckasa cuctema (skocmctema). YueHme 0 6GmoreolgHo3sax
(6uoreougeHonorus). CocTtaBHble YaCTK 6MOreoLieHo3a: GUOLEHO3 U KO-
Ton. B3anmoceasn mexay HUMU. PYHKLUMOHa/IbHbIE KOMMOHEHTHI 61o-
reoLeHo30B: abMoTMYECKMe COCTaBAsAloLWMe, NepBUUYHbIE MPOAYLEHTHI,
KOHCYMEHTbI, GropeayLeHTbl (AeCTPYyKTOpbI).

JKonornyeckas HuWa v ee 0Co06eHHOCTN. XKn3HeHHas popma. XKns-
HeHHble OpPMbI pacTeHnit: paHeponTbl, XEMODUTbI, FTeMUKPUNTPORU-
Tbl, KPUNTOMUTBI, TEPOPUTHI. MOHATME BMOIOrMYECKOro crekTpa. XXus-
HeHHble OPMbI XMBOTHbIX. AfanTaumns u ux Buibl. Apeasbl U UX Kfac-
cupukaumnsa. dKonorndeckuin apean. lNonynaums n coobulecTBo.
B3anmooTHoLeHNA Mexxay HuMu. Knaccudukaumsa nonynaunii. CTpyk-
Typa nonynauun (YNCNEeHHOCTb, MIIOTHOCTb M Ap.). BHyrpudyHKuwmo-
Ha/bHble MOoKasaTenu nonynauum (pPoXxaaeMocTb, CMEPTHOCTL). [ToMeo-
ctas. Monynsayus yenoBeka U ee 0COGEHHOCTMW.

JKonornyeckne (akTopbl U UX Knaccupmkaums. JiuMuTupytowme
(hakTopbl. 3aKOH TONEPAHTHOCTU. IKOMOrNYecKas BasleHTHOCTb. B3anmo-
[eliCTBMe 3KOMOrMYEeCKnX (DaKkTopOoB.

JKonormyeckue npoueccol. NoHATME 3KOM0rM3aLmMn. 3aKoH 3K0J10-
rmn: 3akoH 6uosakoca (B.I. HecTepoB), BHYTPEHHEr0 AMHAMWUYECKOr0
paBHOBECUS, HanpaB/leHHOCTM U HeobpaTMMOCTU 3BONOLMU U Ap.

OpraHn3mbl, UX TaKCOHOMMS, 3HEPreTUKa, 3BOMOLIMS
N XKN3HEAEsTeNbHOCTb

OpraHusm u Xmnsoe BeLecTBo. Ocobb 1 BKUG. CUcTeMaTUKa OpraHu-
yeckoro mupa. TakcoHoMUYeckas mepapxus opraHusmoB. KpaTtkas xa-
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paKTepuCTMKa OCHOBHbIX TAKCOHOMWYECKUX FPYMMN XWBOTHbLIX U pacTe-
HWA.

JHepreTuka v TepMoMHaMuKa opraHu3mMoB. ABTOTPO(HOCTL Yeno-
BeYyeCTBa. XeMOCUHTE3 1 (POTOCUHTES. [epBUYHAsA 1 BTOPUYHASA NPOLYK-
TUBHOCTW. TpPO(MYECKME YPOBHM U LENU. DKONOTUYECKME MUpaMuabl.
OTtpuuatensHas aHTponus (HersHtponus). Mpasuna beprmaHa n Anne-
Ha. Bceobuunii 3akoH 6ronorum (no 3.C. bayapy).

MpoucxoxaeHne xusHn. MpuHunn Pegn-BepHazackoro. MNpobnema
KMpanbHO 4ncTOThl. KoaluepBaTHble Kannu. [Jobuonornyeckuii 1 6mo-
NOrMYecknin atanbl 3Bonouun. MyTtauun. KonvposaHue. MMnepumkibl.

OBONOLMA OpPraHn3MoB. 3aKOH YCKOPeHUsA 3BOMHOLMU. POSib TOYKK
MacTepa B 3BOMOUUN OpPraHU3MoB. MPUUMHBI BbIXO4A XU3HU HA CyLLy.
YCNoXXHeHMe opraHnu3MoB B xofe aBosntouun. Ocoboe mMecTo b6akTepwuii B
3BOJIIOLMOHHOM npoLecce. IBOMOUUA C NO3ULUIA XUMUYECKOW naneo-
reHeTUKMN.

YCnoBua CyLLECTBOBaHWS OPraHN3mMoB (TemrnepaTypa, OCBELeHHOCTb,
Bflara, Bo3gyx, no4sa, NuLeBble pecypcbl 1 Ap.). buoTnueckme oTHoLLe-
HUsA. BnvsHWe opraHnW3MoB Ha abMOTUYECKYHD Cpepy.

JKonornyeckas cpefla, ee CoCTaB, CBOIWCTBA, 3BOMOLMS U
PONb B Pa3BUTUN XXU3HW

Mpupoga v cpega. MoHATHe BuoTona. AbuoTuyeckas cpega n abuo-
TUYEeCKMe (hakTopsbl. JlInTocdepa, ee CTpoeHve v 3sonwouus. Ponb nntoc-
(hepbl B 3BOMOLMM OpPraHWU3MOB.

ATmocdepa, ee coctaB MU cBoicTBa. OpraHuM3aMbl U (hopMUpoBaHue
cocTaBa atmocepsl. Mpobnema 030HOBOrO C/0A 3eMu.

Boga Ha 3emne. T'mgpocdepa. Ponb BOAbl B 3apOXAEHUN U 3BONHOLUN
XW3HWU. B0306HOBNSEMble U HEBO30OHOB/SEMblEe BOAHbIE pecypchl. Ec-
TeCTBEHHas 1 TEXHO0rMyeckas Metamopgusaumns NpupoLHbIX Bog. Ponb
BOAbl B 6uocthepe M AeATeNIbHOCTU YenoBeka. AHTPONOreHHoe BO3ei-
CTBME Ye/ioBeKa Ha CTOCTaB U PeXxunmM rugpochepsl.

Buocdepa Kak rnobanbHas aKocucTema.

O6bLwuasa xapakTepucTrka buocgepbl. Isonounsa Guoctepbl. TeXHOC-
(bepa 1 Hoocepa.

Buonoruyeckoe npogyuuposaHue B 6uoctepe. MoHATUE O Guope-
cypcax. XapaKTepucTuKa OCHOBHbIX 3KocucTeM 6Guocdepbl. eHO(hOoHA
XXWBOW Npupoabl. EcTecTBeHHble (hakTOpbl rN06abHbIX BO3LEACTBUIA Ha
orocepy. AHTPOMNOreHHoe paspylueHne 6uocdepsl.

KpyroeopoTb! BellecTB B 6uocthepe. Manblii (6UOreHHbIn) Kpyro-
BOPOT BellecTBa. KpyrosopoTbl BOAp!, Yrieposa, KMCnopoaa, BOA0OPOAa,
cepsbl, (hocthopa 1 Apyrux 3MEMEHTOB.
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®YHKLMOHMPOBaHME 3KOCUCTEM

OpraHu3aumns 3KoCUCTEM UM KX MPOCTPAHCTBEHHO-BPeMEHHas Xa-
pakTepucTuKa. PaBHOBECHOE W HEpaBHOBECHOE COCTOSIHME 3KOCUCTEM.
YCTONYMBOCTb 3KOCMCTeM, noMexu. Cykueccus n knmmakc. Camoopra-
HM3aLUMa, camoperynsaumus, camoynpassieHue. ®yHKUMOHMPOBaHKE (DUTO-
1 300LeHO030B. JOBO/IOLMSA 3KOCUCTEM.

AHTPOMOreHHoe BO3/AENCTBME Ha Buoctepy 1 oxpaHa Npupoabl

HapopgoHaceneHue. [emorpauyeckne npobaeMbl U BO3MOXHOCTU
6rocepbl. AHTPONOreHHoe 3arpsAsHeHuve Guoctepbl (MUTOCHeEpsI, aT-
Mocdepbl, rnapocdepbl). Buabl 3arpsa3HeHNin: XMMMUUECKOe, paiMoaKTuB-
Hoe, Tern/0BOE, LLUYMOBOE, 3/1eKTPOMarH1THoe. KOHTPO/b 1 yrnpasfieHne
KayeCTBOM MPUPOLHON cpefpl.

MpupoaHble pecypcbl ¥ pauvoHasbHOe KX MUCnosib3oBaHe. OCHOB-
Hble HanpaBneHUs OXpaHbl OKPYXXatoLLLEe cpefpl: 04YMUCTKA ra3oB U CTOY-
HbIX BOJ, CO3[aHne pecypcoB-1 3HeprocbeperatoLLyx Npou3BOACTB, YTU-
nn3aumns 1 06e3BpexXmBaHVe TBePAbIX OTXOLOB.

BoitHa — rnaBHbIiA Bpar Hallero goma

BoliHa, 3KOHOMWKa, NPMPOAONO0IbL30BaHME. DKOMOrMYECKMe CNeACTBIS
BOIHbI. DKOMOrMYECKOE OpYyXMe. TepmosiaepHas BOMHa — KatacTpoda
ANs YenoBeyecTBa n 6roctepbl. Pasopy)keHne-KapanHanbHbI NyTb Npe-
[OTBpALLEHNS BOMHbI.

3konornsa Y3bekucTaHa, oxpaHa NpUPOAHON cpefbl U
MPVPOAHLIX PECYPCOB B pecryb/mke

OCHOBHble HanpaB/feHNs 3KONOr0-9KOHOMMWYECKOM MOIMTUKN. DKO-
NOrnYyeckKoe parioHMpoBaHWe TEPPUTOPUIA. IKONOrUS aTMOCHepHOro
BO34yXa, BOAHbIX N 3eMe/bHbIX PecypcoB U MX oxpaHa. MuHepasibHO-
CblpbeBble pecypcbl U oxpaHa Hegp. OTxoabl. Bruonornyeckne pecypcesl 1
nx oxpaHa. Ocobo oxpaHsemble NPUPOAHbIE TeppuTopUn. BnnsiHue co-
CTOSIHMS OKPY>KaloLLen cpeabl Ha 3[40POBbE HaceNeHus.

focyfapcTBeHHasds 3KONOMUTUKA, PerynmpoBaHWe OXpaHbl NPUpos-
HOM cpedbl M paunoHanNbHOro NpPUMpoAoNosib3oBaHMsa. Cuctema rocy-
[lapCTBEHHBIX KOHTPOMUPYIOWMX N Perynmpyrowmx opraHoB. SKOHOMMU-
YecKoe perynMpoBaHve NPUPOAONO/b30BaHUS. DKOMOrMYECKUA MOHU-
TOPUHI U 3Konoruyeckas akcneptmsa. [MpupogooxpaHHoe
3aKOHOAaTesbCTBO.

MexayHapogHoe COTPYAHWYECTBO B 06/1aCTM 3KOMOMMK, OXpaHbl
OKpy)atoLleln cpefpl M paumoHanbHOro NpPUPOA0NOAbL30BaHMS.
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5.2. Onsi HEBMONOrMYECKMX CreLmanbHOCTel By30B
(cneumasbHbIN Kype)

MporpammMa paccumtaHa Ha 18 yacoB (9 4 nekuuii 1 9 4 nNpakTU4ec-
KX 3aHATUIA)

B gononHeHue K nporpamme MOAroToBKM 6GakanaBpoB MNpegycmMat-
pUBaeTCA M3y4veHue W30paHHbIX Pas3fefioB WHXEHepHOo-u (Mnn) cenbCe-
KOXO3AACTBEHHOM 3KOMOrnM (B 3aBUCMMOCTM OT NPOGUAsa By3a).

O6yueHne 3aBeplLUaeTCs COCTaB/EHWEM CheLnanbHOMW 3KoNornmyec-
KOM 4acTu B BbIMYCKHON KBaU(PUKaALMOHHOW paboTe.

OCHOBbI MHXEHEPHOW 3KOM0rum

MpupoaHo-npomsbiwieHHble cuctemsl (MMC). MeTtogonoruyeckue
OCHOBbI UX BblaeneHns. HoobmoreoueHos. TeppnTopmanbHO-NPON3BOA-
cTBeHHbIli komnnekc (TMK). CtpykTypa MMC: KOMNOHEHTHas, nepap-
Xuyeckas, (YHKLMOHanbHas, Mopgonornyeckas. PyHKLMOHUPOBaHWE
MMNC: B3aMmoaeincTene, BASIHWE, BO3AENCTBNE.

BnusaHve npousBoacTea Ha NPUPOAHYHO cpedy. MICTOUHMKK BO3Ael-
CTBMSA : UCTOYHWKWN HapYLUEHUS N UCTOYHMKNK 3arpssHeHmns. VIHXEHep-
HO-3KONIOTUYECKMNEe MoKasaTenn (TeXHWYECKMe, 3KOIOTMYECKMe, 3KOHO-
MUYECKME) M MX napameTpbl. MeToabl OLEeHKM BO3L4eiACTBUA MPOU3BOA-
CTBa Ha NPUPOAHYH cpedy (MeToAbl KOHTPOJIbHBLIX CMMUCKOB, METO[
MaTpuL, aHasu3 guarpaMmm rnoToKOB, COBMELLEHHbIV aHann3 KapT). JTa-
Mbl OLEHOYHOr0 aHanM3a. Ynpas/ieHWe BO3LEeCTBMEM Ha MPUPOAHYHO
cpefly. VIHxeHepHo-3konoruyeckuii nacnopt. lMpegensHO-L0MYCTAMbIe
Bbi6opb! (MMB).

MeToabl MHXEHEepPHO-3KOOTUYECKMUX UCCNef0BaHWU (TeopeTunyec-
Kne, nabopaTopHble, HATYpHbIE). VIHXXeHepHO-3K0I0rnyeckoe obcneno-
BaHMe. VIHXXeHepHO-3KON0ornyeckme MeponpusaTus (MHXeHepHble, KO-
NOTNYecKue, opraHu3aumoHHble). VIHXeHepHO-3Koornyeckas akcnep-
TM3a MPOEKTHbIX peweHWin. KoMMneKCHble CXemMbl MOBbILWEHUS
3()(heKTUBHOCTN WCMOMb30BAHNA N OXPaHbl MPUPOAHBLIX PECYpPCcoB Ha
AEVCTBYHOLMX NPeAnpUATUsX.

3KOMOrns CenbCKoro xXo3siicTea

JK0N0rnsa NoYBeHHOro NMoKpoBa. YUeHue 0 noyBe: (hakTopbl MNOYBO-
06pa3oBaHusi, COCTaB M CBOMCTBA MOYB, MX TUMbI. YenoBek 1 nnogopoave
noys. OCHOBHble NCTOUYHUKM 3arps3HeHns nous. MpupoaHas U TeXHW-
yeckas apo3us noys. OBparoo6pasoBaHue. JlaTepuTu3aums. 3aconeHue
noys. HopMupoBaHMe AOMYCTUMbIX KOHLEHTpaLuii BpeaHbIX ANs Yeno-
BEKa BeLLEeCTB B rnoyse. OxpaHa MouB.

JKONornycKme NpPobiemMbl XMMMU3aLMK CeNbCKOro xo3siictea. bopb-
6a C BPeAHbIMW PacTeHWUSIMK, COPHUKaMK U TPUBKOBbIMI 6ONE3HAMM
XUMUYECKUMU U BMONOTMYECKMMM MeToAaMu M ee Heob6XOAMMOCTb.
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MecTMumabl, NHCEKTULMABI 1N ApYTrUe 3alnTHbIE XMMUYECKME COeAUHE-
HUS, UX Knaccugukaums, cnocobbl npumeHeHus. MAK nectnumaos u
4p. COefiMHeHWI B NPUPOAHONA cpefe. HakonneHve necTuuugos B MNo-
yBax, rmapocgepe 1 atmocdepe. MectTuunabl B NPOLYKTaxX MUTAHWA, WX
B/IMSIHWE Ha 3[0POBbe Yenoseka. ecTumabl ¥ BUOreoLeHO3bI.

MuHepanbHble yA00peHns 1 UX pasHOBUAHOCTU: a30THbIe, (ocdop-
Hble, Ka/IniHble, N3BECTKOBbIE, DaKTepuaibHble, KOMM/EKCHble. Bo3aen-
CTBME MUHepasibHbIX YA0OpeHWU Ha OoKpyxXarollyto cpegy. lMpodunak-
TUKa OTPULATENBHOMO BO3LEWCTBUA MUHEpasibHbIX YA0OPeHU Ha npu-
POAHYIO Cpefly ¥ OpraHu3Mm YenoBeka.

3KoNorms cenbCKOX03ANCTBEHHOrO BOAOMO/b30BaHNSA. OpoLuaemMoe
3emsiefenve v ero aMeKTMBHOCTL. Pacxof BOAbl Ha OpOLUeHME U 006-
BOAHeHMe. McTolleHne pecypcoB MOBEPXHOCTHLIX W MOA3EMHbIX BOA.
MoTepn BOAbI B UPPUraLMOHHBIX cucTeMax. OTpuuaTtenbHOe BO3Lel-
CTBME MPPUTaLMOHHOro CTPOUTENbCTBA Ha (hayHy u thiopy. Mpobrema
KOMIM/EKCHOr0 MCNoNb30BaHUA BOAHbLIX PECYPCOB.

JlokanbHble W pervoHanbHble MOCNeACTBUA TMAPOMeNMopaunii un
NPPUTraLMoOHHO-TUAPOTEXHNYECKOrO CTPOUTENLCTBA. ApPUAM3aLNA Kau-
mata. ObmesnieHne 1 MCUE3HOBEHME MasbIX PEK U 60N0T. BTOpMUHOe 3aco-
neHve 1 3abonayvBaHvie 3eMenb. KpuUTUYECKMIA aHanu3 npoekTuposa-
HWUA, CTPOWUTENbCTBA W 3KCMyaTauun KpymHbIX UPPUTaLnoHHO-TEXHK-
YECKMX CUCTEM W COOPYXXeHUA (KapLUMHCKWIA MarucTpasibHbli KaHa,
Kapa-kyMmckuii kaHan, Kapa-boras-ron, npoekt rnepebpocKu CTOKa ce-
BEPHbIX PeK Ha tor 1 gp.). He3aBncmMMas U KOMMIEKCHas 3K0M0rMyeckas
JKcnepTm3a Kak Heobxo4uMblii 3Tan MPOEKTMPOBaHWS T1ApOMenmopa-
TUBHBIX U UPPUTaLMOHHO-TUAPOTEXHNYECKMNX CTPOEK.

5.3. TemaTuKa MarucTepckmx pabot

B OCHOBY TeMaTuKM MarmcTepckuMx paboT nonoxkeHa MexayHapos-
Has nporpamma FOHECKO «UYenosek n 6uocthepa» — MAB (0T aHrn:
the Man and the Biosphere), Tak KaK MMEHHO OHa B HacCTOsLLee Bpems
Hanbonee MOMHO OTPaXKaeT MyTW PEeLleHWs OCHOBHOW 3ajayn ocylie-
CTB/IEHWS B pa3HbIX palioHax Mupa KOMIMIEKCHbIX MHOFONETHUX Uccre-
[OBaHWIA BO3AEMCTBNSA YeNOBEKA Ha eCTEeCTBEHHbIE MpoLecchl B bruoce-
pe, a TaKkKensyyeHus BUSHUSA U3MEHEHWI 3TUX MPOLECCOB Ha Camoro
YesioBEeKa.

OdwmumanbHo nporpamma MAB 6bina npuHsata B 1970 r. Ha XVI
ceccun eHepanbHOM KoH(epeHumn KOHECKO. PykoBoACTBO nporpam-
MOV M HabntofeHwe 3a BbIMNONHEHMEM OCYLLECTBAAET MeXxayHapoaHbIN
KoopauHauuoHHbliin coeT (MKC).

Mo nporpamme MAB paspabaTbiBalOTCA Cneayolmne BaKHelLne
Hay4Hble MPOEKTbI:

1 3Konornyeckune NocneLcTBUA BANAHUSA LeATEIbHOCTU YeNoBeKa He
Tponuyeckue n CyGTPOMUYECKME 3KOCUCTEMBI.
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2. JKO/I0rMYecKoe BAUSHUE Pas/INYHbIX BUAOB 3eMJIEN0/Nb30BaHUA U
MPaKTUKN XO3ANCTBOBAHWUA Ha JIECHON NaHAWadT yMEPeHHOW 30Hbl U
CpeansemMHOMOpbLA.

3. BnuaHve featenbHOCTU YesioBeka M Cnocob0B 3eM/ernosb30BaHms
Ha nacTouwa (caBaHHa M TPaBAHUCTble NaHAWapTbl — OT YMEPEHHbIX
[0 3aCyLNMBbIX PaliOHOB).

4. BnusaHue [eATeflbHOCTM 4YefioBeKa Ha [AMHAMUKY 3KOCUCTEM 3a-
CYLUMMBBIX W MOMY3acCyLUNBbLIX 30H C Y[efleHMemMm 0Co60ro BHUMaHus
NocnefiCcTBUAM MppUrawuu.

5. SKonornyeckoe BAUSHUE AeATeNbHOCTU Ye0BEKA Ha Pecypehbl 03ep,
00M0T, AenbT, 3CTyapueB M MPUOPEXHbIX PANOHOB.

6. BnvaHne feaTenlbHOCTU YeNoBeKa Ha ropHble U TYHAPOBbIE 3KOCK-
CTEMBbI.

7. IKONOrma N paumoHaibHOE UCMO/b30BaHME OCTPOBHbLIX 3KOCKC-
TeMm.

8. CoxpaHeHMe eCTeCTBEHHbIX PaiOHOB U COAEPXKALLerocs B HUX re-
HETMYECKOro mMarepuvasna.

9. 3konorunyeckas oueHka 60pbObl C CeNbCKOX03ANCTBEHHbIMU Bpe-
AUTENSAMU WU UCMO/b30BaHNA YA0OPEHUNIA B 3eMHbIX U BOAHbIX 9KOCUCTe-
Max.

10. BnmsiHMe OCHOBHbIX BWUJOB WHXEHEPHO-TEXHUYECKMX PaboT Ha
UesIOBEKA M OKPYXaIOLLYIO ero cpegy.

11. 3Konornyeckme acnekTbl FTOPOLCKUX CUCTEM C yaeneHnem 0cobo-
ro BHUMaHWA WCMOJb30BAHWUIO 3HEPTUN.

12. B3aumopenctane mexgy npeobpasoBaHUsSMU OKPYXKatoLLen cpe-
Abl N CTPYKTYPON MpucnocobasemocTu, geMmorpamm n reHeTUKN Hapo-
[loHacenieHus.

13. TIOHMMaHMe COCTOSHUA OKPY>KatoLLeid cpefbl.

14. ViccnepoBaHme 3arpsasHeHUs OKPY>KaroLein cpeapbl 1 ero Bo3aeli-
CTBMS Ha 6umochepy (LaHHbIA NPOEKT OblN AOMNOMHUTENILHO NPUHAT Ha
18- ceccun eHepanbHol KoH(epeHumn KOHECKO B 1974 r.).

B psige cnyyae A1 Bbibopa TeMaTUKM MaHUCTEPCKNX paboT Lieneco-
06pa3HO 1Cnosb3oBaTh NPOEKT «BceMupHasa cTpaTerns oxpaHbl NpUpo-
Abl», MePBbIA BapMaHT KOTOPOro 6bi1 paccmMoTpeH Ha XIV eHepanbHOM
accambnee MexayHapoAHOIO COH3a OXpaHbl MPUPOAbI U MPUPOLHBIX
pecypcos (MCOI) B 1978 r. B Awrabage.

Llenb faHHOro npoekTa — BblAENNTb OCHOBHbIE TPebOBaHMSA MO OX-
paHe XXMBOW NPUPOLbI U MPEASIOKUTL Mepbl MO UX BbIMOIHEHUIO; BbIf-
BUTb 3KOCUCTEMbI U BUONOTNYECKIME BUAbI, COCTOSIHWE KOTOPbIX HACTO/bKO
Cepbe3Ho, YTO TPebyeT NPUHATUSA CPOUHBIX MEpP OXPaHbl; YeTKO 060CHO-
BaTb HEOOXOAMMOCTb N B&XHOCTb OXpaHbl NPUPOAbLI U NPeANOXNUTb MyTK
pacnpoCcTpaHeHUst U BHEAPEHWUSA MOMIOXEHWI B [OKYMEHTE.

B vacTHOoCTK, B «CTpaterum» (8 69, BTopas pefakuma npoekra, 1979
r.) MO OTHOLIEHWMIO K GMONOrMYecCKUM BuAam CHOPMYMPOBaHbI Crefdy-
Howme MUHMMaNbHbIe 3a4aun:
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1 lMpepoTepaLleHrie BbIMUPAHUA BCEX BUOB.

2. CoxpaHeHMe [OCTAaTOUHO XXM3HECMOCOOHbLIX MONYNAUUIA KaXKAoro
B/Aa 41 06ecnevyeHnss MakCMMasbHOro BHYTPWBMAOBOIO pasHoobpa-
3ua.

3. O6ecneyeHne cTabuibHOTO BOCMPOWM3BOACTBA BWAOB, MMEHOLMNX
9KOHOMMYECKOE 3HAauyeHne, Ha MaKCUMalbHOM MPOMbIC/IOBOM YPOBHE.

4. ObecneyeHne TaKoro ypoBHS YMC/IEHHOCTM MONYNAUWUIA BUAOB,
MMEKLLMX 3KOHOMUYECKOe 3HayeHue, KOTOpPoe rapaHTUpyeT X pauuno-
Ha/lbHOe MCrMosib3oBaHMe 6e3 MofpbiBa BOCMPU3BOAUTENbHBIX BO3MOX-
HOCTEf.

5. OxpaHa 3KOCUCTEMHbIX MPOLLECCOB, HEOOXOANMbBIX NS LOCTUXKE-
HWUA yKa3aHHbIX Bbllle Lenei.

Paf TeM Marnctepckux paboT BbiTeKaeT M3 paboTbl lMpesngeHTa
Y36ekuctaHa Vcnama KapumoBa «Y36ekuctaH Ha nopore XXI Beka:
yrpo3bl 6€30MacHOCTW, YCNOBUS CTabUIbHOCTM U rapaHTUKU Mporpecca»
(1997), a MMeHHoO:

1 KomaH[HO-aAMMHUCTPaTMBHAsA CUCTEMA XO03AACTBOBaHMS Kak OcC-
HOBHasi NPUYMHA CNOXHOW 3KOMOMMYECKOM CUTYyauumn B pecnybrmke.

2. O60CTpeHMe 3KONOrMYeCKOn 06CTaHOBKM B YCNOBUAX CTUXMIAHO-
ro nepexoga K PbIHOYHON 3KOHOMMUKe.

3. JKonorunyeckas 6e30nacHoCTb —rnobanbHas Nnpobnema yenoseye-
cTBa.

4. JKonornyeckre nNpo6semsl 3eMNenob30BaHNs B CBSA3W C OrpaHu-
UYEHHOCTbKO M HU3KUM KauyeCTBOM 3eMESIbHbIX PecypcosB.

5. OKONorn4yeckne nocnefcrsma 3acOEHHOCTU 3eMeflb, XMMU3aLnu
Ce/bCKOro X031MCTBa U UHTEHCMBHOM [00bIYM MONE3HbIX UCKOMAeMbIX.

6. Skonorunyeckre npobneMbl HEXBATKM W 3arps3HeHUs BOAHbIX pe-
CYpPCOB pecnyo6/mKu.

7. Apanbckoe mope 1 lMNMpurapanbe —30Ha 3KO0rnM4eckoro 6eacTus:
NPUYNHBLI, COBPEMEHHOE COCTOAHME, BO3MOXHbIE MYTWU CMATYEHUS 3KO-
NOTMYECKON 06CTaHOBKM.

8. CoTpyaHMYecTBO rocyfapcrs LeHTPasibHOa3MaTCKoro permoHa —
OAVH M3 peasibHbIX MeXaHW3MOB pPeLleHUs 3KONOrMYeCcKUX npobrem.

9. OxpaHa aTMOC(EpPHOro BO3AyXa — Ba)XXHOE HarpaBfieHne 3KO0M0-
r0-3KOHOMMYECKON MOMUTUKMN.

Kpome nepeuncneHHbIX Bbllle, A5 MOATOTOBKU MarncTepCcKux amc-
cepTauuii (BbIMYCKHbIX PaboT) PeKOMEHAYITCA Cheaytolime Tembl:

1. 3Konorvyeckas xapakTepucTuka pervoHa (panioHa, ropoja, cena,
NPeAnpuUATAA) U MeponpuAaATUA MO ee Y/YYLUEHWIO.

2. JKocUCTeMbl naHawadTa (CTeNHOro, NpeAropHOro, NecHoro n ap.),
NX XapaKTePUCTUKA M M3MEHEHWS B CBA3W C LEATEeNbHOCTLIO YenoBeka.

3. NccneposaHue (No nutepatypHbIM U HATYPHbIM [aHHbLIM) KaKOWA-
nM6G0 NONyNAUUU XXUBOTHBLIX [AHHOTr0 PervoHa.

4. XapakTepucTuMka v TeHAeHUWs 3BOMIOLUN GUOreoL,eHO30B X/10M-
KOBOro mnoss.
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5. BnusHve opoLleHNs U MOHOKYNbTYPHOrO 3em/iefeNins Ha 3KoCK-
CTeMbl [aHHOro pervioHa.

6. Jkonormyeckne npobnemol ApasbCKOro Mops U NyTU UX peLle-
HUS.

7. DKOMOrnyeckne npobnembl AefbTbl U HU30BLEB P. AMy-Lapbu K
nyTh UX peLleHuns.

8. 3konoruyeckune npobnembl bacceliHa p. Kawkagapbs (Mam no6oi
OPYroi pekun)' n Nyt MX peLleHus.

9. OKONOrnyeckoe BO3[LENCTBUE Ye/lOBEKa Ha OCHOBHble TWUMbl MpU-
POAHbIX COO6LLECTB Y306ekucTaHa (Ctenu, NyCTbIHW, ropbl, BOAOEMbI U T.1.).

10. CoBepLUeHCTBOBaHNE METOAMKMA 3KONMOTUYECKOro KapTypoBaHus
N paiOHUPOBAHUS TEPPUTOPUN.

11. Pa3paboTka CUCTEMbI 3KONOIMYECKOr0 MOHUTOPKHIA (ANns onpe-
LeNeHHOro NpegnpuaTus, rpynnbl NPeAnpuATUA UAK Tepputopuab-
HON efuHULbI).

12. Pa3paboTKa KOMMIEKCHON CXeMbl MOBbIWEHNA 3PPEKTUBHOCTH
NCMO0/b30BaHNA M 0XPaHbl NPUPOAHbLIX PECYpPCOB HA KaKOM-1n6o u3
[LenCcTBYHOLNX NPeanpuUATUiA.

13. PagmaumnoHHoe o6cnefoBaHMe TEPPUTOPMM C LIENbIO pa3paboTKM
crneymanbHbIX UHXEHEPHO-3KOIOTMYECKUX MEepPONpUATUIA.

14. TlpoBefeHNe WMHXEHEPHO-3KOIOMMYECKOW 3KCNepTU3bl Kakoro-
NGO KPYMHOro NPOEKTHOIO peLueHus.

15. BnusiHne 3KO/IOrMYECKOro COCTOSHUA OKPYXKatollein cpefdbl Ha
COCTOSIHWE 3[0pO0Bbs HaceneHus (B npefenax OnpefeseHHOro HaceseH-
HOro MyHKTa WAN ONpefeneHHor Tepputopun).

16 DKonormyeckoe COCTOSIHUE 0CO60 OXPaHSEMbIX TEPPUTOPUIA ¥Y3-
6ekncTaHa (rocyfapCTBeHHbIX 3arnoBefHWKOB, HalMOHaIbHbLIX MapKoB,
roCyfjapCTBeHHbIX 3aKa3HWKOB WM MaMATHWUKOB MPUPOAbI, MPUPOAHbIX
KOMMJIEKCOB).

17. BbISiBNeHMe HOBbIX 3arps3HUTENen NPUPOAHOIA cpedbl U onpeae-
NeHne npefenbHO AOMYCTUMbIX YPOBHEW MX KOHLEHTpauuu.

18. CocTaBnieHne Hay4HO 060CHOBaAHHbIX NPOrHO30B N3MEHEHWIT 3KO-
cuctem (naHgwadgToBs, TeppuTopuiA 1 T.N.) N pa3paboTka pPeKoMeHpa-
LUMIA NO paunoHaNbHOW XO35NCTBEHHOW AEeATENbHOCTU.

6. NocneBy30BCKOE 3KO/10rM4ecKoe o6pa3OBaH|/|e

HenpepbiBHOE 3KONOrnyeckoe o6pasoBaHMe LOMHKHO 3aBepLuaThbCs
NMoAroToBKON 6GakanaBpoOB MAM MarucTpoB, Tak Kak Mo0ble 3HaHMS, Kak
M CO3[aHHas Ha VX OCHOBE TEXHWKA, MOPasibHO CTaperoT U CTaHOBATCH
Mano3PeKTUBHLIMU.

MoaToMy AaHHas nporpamma KOoHLenTyanbHO npegnonaraet 06s3a-
Te/lbHOE MOCNEBY30BCKOE 3KONOrMyeckoe obpasosaHue. Hambonee pe-
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a/lbHbIMU U YaCTUYHO YXXE MPOBEPEHHbIMW XXU3HbIO (hopMamy Takoro
06bpa3oBaHMsA MOTyT ObiTb:

1 MpwuBneyeHne cneuuanncToB pasINYHOro NpPomuis K akTUBHOM
9KO/I0rMYecKom nponaraHje (YTeHue NEKUWIA nepes HaceneHneMm, BbiC-
TYMN/eHVs B CPeACTBax mMacc-Mefma, obLiecTBeHHas paboTa B pas/IMyHbIX
9KO/IOMMYECKNX OpraHusaumsax n T.n.).

2. VIH(hopmMaLMoHHO-NPOCBETUTENbCKAsA LeATEeNbHOCTL (M3LaHue cre-
LMa/bHbIX U HAYYHO-MOMY/APHBIX XXYPHaN0B, GPOLLOpP, CO3L4aHue 3KO-
NOTMYECKUX NporpaMm TefieBefeHns v pagmo u T1.n.).

3. MpoBeseHVe CeMUHAPOB 1 Hay4YHO-MPaKTUYECKUX KOH(epeHLui
Mo BOMpPOCaM 3KONMOTUWM Ha CaMblX PasHbIX YPOBHAX (OT LUKOJMIbHOrO,
FOPOLCKOro Wn panoHHOro [0 pecny6/IMKaHCKOr0), KOHKYPCOB Ha NyY-
LUNe MPOeKTbl 0XpaHbl MPUPOAbI, LIKOMAbHLIX ONUMMMAL N0 TeMaTuke
paumvoHanbHOro MpPUPOA0NONL30BaHNA U T.M.

4. MoAroToBKa KaHAMAATCKUX U JOKTOPCKMX AWccepTauunii no 3Ko-
NOTNYECKON N NPUPOAOOXPAHHON TeMaTUKe.

5. MpakTukoBaHWe Hapafdy C rocyfapCTBeHHOM LIMPOKO pa3BeTs-
NEeHHON 06LLeCTBEHHOW 3KO/IOMMYECKOM 3KCNepTU3bl.

7. DKonorunyeckas nepenogrotoska Ha PI1K

®MK — Hambosnee pacnpocTpaHeHHas (DopmMa MoC/eBY30BCKOro
00y4yeHMA U NepernoAroToBKM 6HGakanaBpoB, MO3TOMY OHa BblAeneHa B
OTZENbHYIO MOANpPOrpammy.

Mpn 3TOM HEO6XOLMMO YUUTbIBATb, YTO €4UHONM Mporpammbl Ans
3KoMornyecknx nogpasgeneHuin unu kypcos ® MK He MOXeT 6blTb Kak
BBUAY cneumdukm cammnx ®T1K, Tak v BBUAY pasHonpoguibHoe™ 6a-
KaflaBpoB, MPOXOAALLMX Ha HUX MEepenofroToBKY WM MOBbILLIEHWE KBa-
nndmkaummn. Ana 6akanaBpoB BOAHOrO X03AWCTBA aKTya/lbHbIMU OyayT
O[HM BOMPOCHI, AN TEXHONOora—Aapyrue, Ansa Meguka—IpeTon 1 T.0.

OfHaKo HeKoTopble 00LmMe NporpammHble MPUHLKMBLI BCE Xe MO-
ryT 6bITb HaMeyeHbl. K vx yncny MOryT ObiTb OTHECEHbI CrefAyHoLLme:

1 HoBoe B Teopuu M NpPaKTUKe 3KONOTUK, PeCYpcocOepexeHnn u
OXpaHe OKpY>KaloLLein cpegpbl.

2. AHann3 maTepuasnioB exxerogHbIX HalMOHaNbHbIX LOKMaL0B O CO-
CTOSIHUWN OKpYXXatoLei cpefbl U UCMOMb30BaHUN NMPUPOLHbIX PECYPCOB
Pecny6nvMkn Y36ekucraH.

3. HoBble TeXHONOrMM oxpaHbl NPUPOLHOWA cpefbl OT MPOMbILL/IEH-
HbIX U MHbIX 3arpa3HeHuid (0UMCTKa ra3oB, CTOYHbIX BOA, CO3faHue pe-
CYPCOB 1 3Heproc6eperaronx TEXHONOMNIA, YTUAN3ALMSA N 06e3BPEXU-
BaHVe TBepAbIX OTXOLOB U T.M.).

4. TocyfapCTBeHHOe perynuposaHue NpMpoAOnonbL30BaHMA U 0Xpa-
Hbl MPUPOAHON cpefbl (3aKOHOAATeNbCTBO, MOCYLAPCTBEHHbIE 3KO/OMM-
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Yeckve nporpammbl, 3KOHOMUYECKOE PerynmpoBaHue, 3KOMOHUTOPWUHT,
9KOJIOTMYEeCKas 3KCrepTm3a).

5. MexayHapofHoe COTPYLHWYECTBO B 06/1aCTV 3KONIOMMMW, UCMO/Ib-
30BaHUA MPUPOAHbLIX PECYPCOB M OXPaHbl MPUPOAbI.

6. 3agaun Ha 6nvpdkalilive 5 neT B 0671aCTU NOBbILLEHWS KayecTBa npu-
POLHOW Cpefbl, UCMOb30BaHWA MPUPOAHbLIX PECYPCOB U MHAOPMALMOHHO-
NPOCBETUTENBCKOA 3KOOrMUECKON AeATeNbHOCTH.

8. NuTeparypa
10.1. PykoBogsLLMe U OUPEKTUBHbIE WUCTOUYHMKM

KapumoB W.A. ¥36ekuctaH Ha nopore XXI Beka: yrposbl 6e30-
MacHOCTW, YCMOBUSA CTabWUIBHOCTM W rapaHTUK nporpecca. — TalUKeHT:
Y3b6ekucraH, 1997. —315¢c.

HauunoHanbHblii goknag: O COCTOSHUU OKPYXXatoLlein NpupoLHOWA
cpefbl U MCNONb30BaHWUM NPUPOAHBIX PecypcoB B Pecny6nunke Y36eku-
CTaH. —TalKeHT, 1998. — 104 c.

MepBOe HaUMOHaNbHOE CO06LEHNe Pecnybnnkn Y36ekuctaH no
pamo4Hoi KoHBeHUUN OOH 06 n3MeHeHUN Knumarta — TawkeHT, 1999.
- 123c.

3aKkoH Pecny6nuku Y3boekuctaH «O6 oxpaHe npupobl» ot 09. 12
1992.

10.2. YuebHUKM 1 CNpaBOYHUKU

Obinnc H.B. OcHoBbl 6uoreoueHonornn. — M.: n3a-so Mock. yH-
Ta, 1978.-160 c.

HaymoB H.IN. 3konorus xxmMeoTHbIX. — Bblicwwiaa wkona, 1963. —
618 c.

Opym HO. OcHoBbl 3konorun. — M.: Mup, 1975. — 740 c.

MoHomapeBa W.H. Skonorus pacTeHWid ¢ OCHOBamKn 6GMOreoLeHo-
normn. —M.: MpocseweHmne, 1978. — 208 c.

CbiTHNK K.M. 1 gp. buoctepa. 3konorus. OxpaHa npupogsl. Cnpa-
BOYHOe nocobue. — Kues. Haykosa gymka, 1987. —523 c.

CragHuukunii I'.B., PoanoHoB A.N. 9konorus. — M.: Bbliclias
LKona, 1988. —272 c.

MBaHoB B.A. MHXeHepHaa akonorns. —JL: n3a-so JIEHUHIP. YH-
Ta, 1989. — 152 c.

OxpaHa npupodbl. CnpaBoyHuk /Mutpowkud K.IM., BepnaHg M.E.,
Bennyerko HO.M. n gp. —M.: Arponpomusgar, 1987. —269 c.
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Mpuno>keHne 5

METOAVNYECKUE YKA3AHWNSA MO 3KONOMMUYECKOW
CAMOOUEHKE BbINMYCKHbLIX PABOT EAKAJ/IABPOB
N MATUCTEPCKUX AACCEPTALN

1. BBefeHwue

B HacTosLLee BpeMs BblMYCKHUKN BY30B B CBOUX AWMIOMHbIX pabo-
Tax BbIMOMIHAIOT, Kak npaswuio, pasgen (rnaBy) «OxpaHa OKpy»KatoLLein
NPUPOAHON cpefbl» NN «IKOOrMYeCKoe 060CHOBaHMEY.

OfiHaKo B CBeTe COBPEMEHHbIX TPeH6OBaHMI 3KOOrMYECKON HayKu
3TOro ABHO HEA0CTAaTOYHO. DKOMIOTMYECKAs YacCTb /IH0O0r0 TEXHUYECKOro
MPOEKTa, B TOM YWC/e U y4ebHOro, He A0/KHa CBOAMTLCA TOMBbKO K pas-
paboTKe M MEepeynCrIeEHNI0 MPUPOJOOXPaHHBLIX M PecypcocoeperaroLLmx
meponpuaTniA. HaobopoT, 3T MeponpuUATUS AO/MKHbI TOrMYeCKN BbiTe-
KaTb U3 rNy60KOro aHaimsa CyLIecTBYHOLEN 3KON0rMyeckoi 06cTaHOB-
KW W Hay4YHOro MporHo3a BO3MOXHbIX W3MEHEHWI MPUPOLHON cpeabl
npu peannsaunm Toro UaMm NHOro TeEXHUYECKOro pelleHns. Kpome Toro,
BbIMYCKHUK AO/DKeH 06/1afaTb He0OXOAMMbIMU TeopeTUYeCKUMN 3Ha-
HUSMW W NPaKTUYECKUMU HaBbIKaMU MO MHXEHEPHO-3K00r NYecKon
3KCNepTu3e MPOEKTHbLIX PeLLeHi.

STuM 3afa4am ¥ LensM B HanbosbLLE Mepe COOTBETCTBYET BBefe-
HVE B CTPYKTYPY KB/IM(UKALMOHHBIX BbIMYCKHbIX PaboT pasgena «IKo-
Nornyeckas caMoOLIeHKa MPeSJIOXKEHHbIX TEXHUYECKUX peLleHunii» (B3a-
MeH CYLLeCTBYHOLMX MPUPOLOOXPAHHbIX Pa3fenoB WAN Kak [LOMosHe-
HVWe K HUM). B HEKOTOpbIX Ccryyasx pasgen MOXET ObiTb pacluvpeH [0
o6bema cneumnanbHOM YacTh BbIMYCKHOW paboThl.

2. O6wwme NonoXeHms

Mpy 3KONOTMYECKOI CamMOOLiEHKe MII0GOro TeEXHUUYECKOTo peLleHus,
B TOM YMC/le W Y4eGHOro, CreayeT UCXOANTb 13 TOFO, UTO KOOI 1S ABNIS-
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eTCsl TEOPETUYECKON OCHOBOM OXpaHbl NpMpoAbl. B cBOKO ouepedb, oxpa-
Ha NpUpoabl — 3TO MPaKTUYECKME Mepbl U METOAbl PELLUEHUS 3KONOTK-
YeCcKUX 3aau.

BaXHeWyMN 3KONOTUYECKMMMN 33fa4aMn NMPUMEHUTENIbHO K 9KO-
NOTMYECKOM CaMOOLIEHKe BbIMYCKHbIX paboT ABNSETCA:

— XapaKTepucTKa 3KONOrMYecko 06CTaHOBKM MPUPOLHONM cpefpl
[0 Havyana peasim3aumm TEXHUYECKUX PELLEHWNI;

— M3yYeHune CTPYKTYpbl N (DYHKLMOHMPOBAHUA MPUPOAHO-MPOMbILL-
NEeHHOI cucTembl (MM CUCTEM), ECNIN TaKoBast CYLLECTBYeT B JaHHON Me-
CTHOCTU (MNK XXe JaHHas MeCTHOCTb SB/SETCS YaCTbl0 NPUPOAHO-MNPO-
MbILLUSIEHHOM CUCTEMBI);

— aHa/I3 BO3MOXXHbIX BO3AENCTBUIA TEXHUYECKNX PELUeHWI U CBS-
3@HHbIX C HMMMW TEXHOr€HHO-aHTPOMOreHHbIX (PaKTOPOB Ha 3KOCUCTe-
Mbl U MPUPOAHbIE PECYPCbl AAHHON MECTHOCTH;

— NPOrHO3 BO3MOXHbIX M3MEHEHMWIA NPUPOAHOIA Cpeabl NpW peanu-
3aUMN TEXHUYEKUX PELLEHMWIA;

— pa3paboTka MeponpuATUIA N0 YyNpaBleHUI0 3KONOrMUYECKUMU
npoueccaMmn npu peanmsauum TEXHUYECKUX PELUEHUIn C Lenbio coxpa-
HeHMA 1 ONTUMMU3aLMM cpeabl 06UTaHWA YenoBeka, UCMOJb30BaHMA
6MONOrMYECKNX N HEOBMONOTMYECKMX MPUPOAHBIX PECYPCOB.

BakHeiLLen 0CO6EHHOCTLH CaMOOLIEHKN SIBNSIETCA ee 06paTHas CBA3b
C OCHOBHbIMM pa3fenamu BbIMYCKHOM paboTbl. IMEHHO B pasgene 3Ko-
NOTNYECKON CaMOOLLEHKMN AO/MKHO ObiTb OTPaXKEHO, KakK OHa Mosausna
Ha BbIGOP M KOPPEKTUPOBKY TEXHONOTMYECKMX, MHXXEHEPHbIX U MPOEK-
THO-KOHCTPYKTOPCKMX PELLUEHWUIA MCXOAS M3 MUHUMA/bHOTO yulepba OK-
py>XaroLLeli NPUPOAHON cpefe W 3[40POBbIO YeNOBEKA, COXPAHEHMS NpU-
POAHbIX CACTEM, OFpaHMYeHUst MOCTYMNEHNS B 3TU CUCTEMbl XMMUYeEC-
KNX, TENNOBbIX, IYYEBbIX M UHbIX 3arps3HUTENENA.

B pasgene aK0n0rnyeckoi caMoOLEHKM JO/MKHbI ObiTb YETKO cthop-
MY/IMPOBaHbl M 060CHOBaHbI MHXEHEPHO-TEXHUYECKME MEpPOonpuUsATuUS,
HanpaB/ieHHble Ha Pe3Koe ocnabneHve UM NOMHOE WCK/OYEHME 3KO-
NOTNYECKMX NPOLLECCOB HEraTUBHOMO XapakTepa nyTem CO34aHus U BHe-
ApeHNs 6e30TXO[HbIX M MANOOTXOAHbLIX TEXHOMOMNIA, MaKCUManbHOW
YTUAN3aLMN Cbipbsi Y OTXOLO0B, COBEPLLUEHCTBOBAHWNA CMOCOGOB OUUCTKM
OTXOZ0B ¥ CMOCO6OB CXXMUraHWs TOMMBA, UCNOMb30BaHWA anbTepHaTUB-
HbIX 3HEproHocuTeneid u T.M.

Bbllwen3noxkeHHble METOANYECKME MOMOXKEHMS MOTYT 6bITb OTHece-
Hbl TaKXXe K MarncTepckum auccepTaymsim.

3. O6beM 1 CTPYKTypa pasfiena 3KO/0rMUeCcKoi CaMoOLIEHKM

O6bem pasfenia He LO/MKEH npesBblwaTts 15-20 cTpaHuL, pyKonmcHo-
ro (10-15 cTp. MallIMHOMUCHOrO) TeKcTa.

Paszgen unnioctpupyeTcs Tabnmuamu, a Takxe crefyowymmn rpagu-
YECKUMU MPUNOXEHUAMN: 3KONTOTMYECKOW KapTOR-CXEMOW, CXeMoi
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(hYHKLMOHANLHOWN CTPYKTYpPbl 3/1EMEHTapHOr0 TeXHO6MOoreoueHosa u
aIrOPpUTMOM yNpaBfeHns CTPYKTYPOi M PYHKLMOHUPOBAHWEM MpU-
POAHO-MPOMbILLNEHHON CUCTEMBI.

Ha 3konornyeckoin kapte-cxeme [O/KHbI ObITb MOKa3aHbl OCHOB-
Hble CTPYKTYPHbIE 3/1EMEHTbI MPOMbILIIEHHOr0, KOMMYHa/1bHO-6bITO-
BOrO M arpapHoro 3BeHLeB, 6UOreoLeHo3bl (MK NaHAWadTHbIE 30HbI), a
TaKXXe Y4YaCTKM MOBbILEHHON 3KO0orM4eckoim onacHoctn (M30), Kpo-
Me Toro, ydyactkn (M30), KoTopble MOryT BO3HUKHYTb NPWU peannsauyumu
MPOEKTHOI0 peLleHns, BO3MOXHbIE O4arv pas/iM4yHoOro Tuna 3arpssHe-
HWIA, NPOEKTUPYeMble MPUPOA0OXPaHHbIE 06bEKTbI U T.N. (puc. 1).

M IC3rEE] 3341 5CO 6
oM B(Li] "EDI® 1LDU »

H

Puc. 1. Okonoruyeckas KapTta-cxema:

/—FpaHunLia MPOMBILLMIEHHOT O 3BeHa; 2—T PaHuLIa KOMMYHa/IbHOr O 3BEHa;
3—BHYTpM3BEHbLEBbIE FPaHLbl; 4—10P0r rpyHTOBbLIe; S—aopora XX /J,.; 6—napk;
T—pyaHuK; 8—oboratutenbHas habpuka; 9—koTenbHast; 10—Kene3HoAopoXKHas
cTaHumsa; —wvocT; 12—kunble kBaptanbl; 13—rpaHnua 30Hbl [N130
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a)

Puc. 2. ®yHKUMOHa/IbHas CTPYKTYpa 3/IEMEHTaPHOM0 TEXHOBMOreoLeHo3a:
B—f1/1aH; 6—6/10K-CXeMa

®PYHKUMOHANbHAA CTPYKTYpa 3/IEMEHTAPHOI0 TeXHOOMOreoLeHo3a
MOXeT 6bITb OXapaKTepu3oBaHa CXeMOW MPOCTPaHCTBEHHOIO pasMelle-
HUA 06bekTa (06bEKTOB) M BMIOK-CXeMOW (MX MpUMepbl NPUBELEHbI Ha
puc. 2 fns cny4yas CKNagupoBaHns ropHOM Nopofbl B 0TBasl Npu fo6blue
MOJie3HbIX MUCKOMAeMbIX LUAXTHbIM CMOCO60M).

ANropuT™ ynpaBfieHUs CTPYKTYPO U (DYHKLMOHMPOBaHMEM MpPW-
POLHO-MPOMBILLNEHHON CUCTEMbI NPU peann3auun TEXHUYECKUX pe-
LUEeHWA BKMOYaeT B ceba KakK MocnefoBaTenbHOCTb paboT, KOTopble
Heo6X0A4MMO BbIMOJIHUTL B MPOLECCE MHXEHEPHO-3KO/IOTMYECKNX WUC-
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CNefloBaHWI, TakK W MNaHWpoBaHUe MePONPUATUIA N0 3APHEKTUBHOMY
MCMOJIb30BAHNIO W OXpaHe MPUPOLHON Cpedbl U PeCcypcoB, a TakKxe
ynpaeneHve 3TUMW Mepo- MNpuATUAMKM. TpuUHLMNManbHas cxema Ta-
KOro anroputma npusefeHa Ha puc. 3.

PekomeHayemas CTPYKTypa TEKCTOBOW 4acTu pasfena crefyroLias
(nogpasgenst):

— BBO/IHas 4acTb;

— 3KONOrnyeckas xapakTepucTnka pervoHa (parioHa, MecTHOCTK);

Pac. 3. AnropuTM YrpaB/eHwisi CTPYKTYPOVi U (hyHKLIMOHUPOBaHWEM
MPUPOAHO-MPOMBILLIEHHOI CUCTEMbI
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— XapaKTepucTuka NpUpPoLHO-NPOMbILLIEHHOTO (MU NPUPOLAHO-
arpapHoro) KoMmmekca;

— paunoHa/ibHOe MCMONb30BaHWE N OXpaHa BOAHbLIX PECYpPCOB;

— OXpaHa BO3[YLLHOro 6acceliHa;

— paunoHanbHOe MCMO/b30BaHME M OXpaHa 3eMeflbHbIX PEecypCoB;

— paumnoHaibHOe MCMO/b30BaHMe N OXpaHa Heap U MUHepasbHbIX
pecypcos;

— OnepaTMBHbIE MEPONpPUATUS;

— 3KONIOTMYECKNIA MOHUTOPWUHT;

— 3KO/IOrMYecKas oueHKa npegsiaraeMbiX TEXHUYECKUX U TEXHOO-
TMYECKNX PELLUEHWIA;

— ynpasieHne 3KOI0MMYeCKUMI npoLeccamu;

— KpaTKWii BbIBOL,

B 3aBMCUMOCTM OT cneLnuKN B BbIMYCKHOIN paboTe 3aaa4, CTPYKTY-
pa TEKCTOBOM 4aCTW MOXeT ObiTb M3MeHeHa (HEKOTOopble Moapasfesbl
NCKHOYEHbI N BBELEHbI HOBble, HanpuMep, nogpasgen «CoumanbHo-
9KO/0rMYecKmne MocnefCTBMA MPOEKTHbIX PeLleHni» 1 T.n.).

4. CopepxaHve pasgena

JKonornyeckas aKcnepTnsa ABMAeTCA 0653aTe/IbHbIM 3/1EMEHTOM
CUCTEMbI OXpaHbl OKpYXXatoLel cpedbl. Bo BBOAHO YacTu pasgena aToT
Tes3nc Heo6X0AMMO Pas3BWTb Ha OCHOBE KOHKPETHOro Matepuana, a Tak-
e 060CHOBaTh Lenn U NPUHUKMLI 3KONOrMYeCKOW CaMOOLEHKW Bbl-
MYCKHbIX paboT.

B o6uem cnyyae Lenb 3KOMOrMYECKON 3KCMEePTU3bl—OonpeaeneHme
YPOBHSA OMAacHOCTWU WM MOCNEACTBUIA, KOTOPble MOryT BO3HWKHYTb B
npoLecce OCYLLECTBNEHNA XO3AWCTBEHHOW MWW WUHOW AeATeNIbHOCTW B
Oyaywiem 1 npsmo NnMbo KOCBEHHO OKasblBaTb OTpULLATENIbHOE BO3Leii-
CTBME Ha COCTOSIHWE OKpYXatoLlel NMpPUPOLHOW cpefbl U 3[40pOBbE Ha-
CeneHuns.

OCHOBHOI MPUHLMWMI 3KO/IOTMYECKON CaMOOLLEHKN—CUCTEMHbIN,
KOMM/EKCHbIA MOAXOL K PacCMOTpeHut0 npobseM MpupoLonosb3oBa-
HUA C YUYETOM 3KONOTMYECKMX, COLMAbHbIX 1 3KOHOMUYECKUX Mocnes-
CTBWIA.

B nopgpasgene «3Konornyeckas xXapakTepucTuka pernoHa (parioHa,
MECTHOCTM)» HeoOX0AMMO [aTb KPATKYH XapaKTepUCTUKY 3KOCUCTEM
(bnoreoueHO30B) M MX COCTaBMAKOLWMX: KaumaroTona (CKOpoCTb, Mo-
BTOPSEMOCTb BETPa, YMC/O LITUIENA, NX CE30HHAasA AMHaMUKa, TemMnepaTy-
pa, BNaXHOCTb BO3A4yXa, KOMYECTBO OCAZKOB); rmaporona (xapakrepuc-
TMKa MOBEPXHOCTHbIX U NOA3eMHbIX BOA); 3gadotona (reHeTuyeckue
TUMbI NMOYB, NX MOLLHOCTb M COCTaB); OMOLEHO3a (XapaKTePUCTHKA XMBOT-
HOro M pacTUTeNbHOro Mupa, obpauias ocoboe BHMMaHME Ha 3HAEMMU-
YecKne 1 pefKue Bufpl).
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B nopgpasgene «XapakTepuctuka NpupoLHO-NPOMbILLIEHHOrO (MK
NPUPOLHO-arpapHoOro) Komrsekca» HeobXoAMMO AaTb KpaTkoe onuca-
HWe BCeX 3BeHbEB KOMIM/eKca: NPOMBbILLIEHHOTO, arpapHOro, KOMMyHaJlb-
HO-6bITOBOr0. MPOMbILLIEHHOE 3BEHO XapaKTepusyeTcs M0 OCHOBHbIM
oTpacnam (ropHoe Aeno, MeTanyprus, sHepreTMka, MallMHOCTPOEHME U
Ap.). B arpapHOM 3BeHe KpOMe Ce/lbCKOro X03aicTBa He06XxoaMMo obpa-
TUTb BHMMaHMWE Ha COCTOSIHUE JIECHOTO U PbIGHOr0 X03AMCTB, a B KOM-
MYHa/nlbHO-ObITOBOM 3BeHe—Ha XWIo (POHA, BOAOCHAOXKEHWE U KaHa-
NN3aumio, 34paBoOOXpaHeHMe U peKpeaLuoHHoe X035icTBO. Mpu aHanu-
3€e CTPYKTYpbl KOMN/IEKCA B Lie/IOM W OTAE/bHbIX ero YacTei LenecoobpasHo
BbIJE/IUTbL TPW €ro COCTaBNAIOLLME: aBNOTUYECKYHO, OBUOTUYECKYIO M MPO-
M3BOACTBEHHYIO. HeobxoaMmo nokasatb, Kak ()YHKLWOHWPOBaHWE /-
6oro Buga nNpou3BoAcTBa (MPOMbILLIEHHOrO, CENbCKOX03AMCTBEHHOTO,
KOMMYHa/IbHOTr0) BANAET Ha XXUBble W HEXUBble 00BLEKTbI OKPYXXato-
Wein npupogHon cpefbl. Moapasgen WANKOCTPUPYETCS 3KOOTMYECKON
KapToin-CXeMOi 1 6110K-cxemoit (cm. puc. 1m 2.).

B 3aknto4veHne JaHHOro nojpasjena Heobxoaumo OTMETUTL Te N3Me-
HEHUA B CTPYKType U (PYHKUMOHUPOBAHUM NPUPOLHO-MPOMBILLIEH-
HOro (arpapHo-MpPOMbILLIEHHOr0) KOMM/eKca, KOTopble MOryT NpPon30ii-
TN MOCNe BHEAPEHWUS TEXHWUYECKUX PELUEHWA.

B noppasfene «PauuoHanbHOe UCMOMb30BaHWE N OXpaHa BOAHbLIX
pecypcoB» HeoOXO4MMO KpaTKO OXapakTepu3oBaTb CUCTEMbl BOLOCHA6-
XeHus, 3 HeKTUBHOCTb UCMO/Mb30BaHMS BOAHbIX PeCypcoB, paboTy o4m-
CTHbIX COOPY)XEHWI, OTCTOMHUKOB, XBOCTOXPaHW/INLY, LLaMOHaKonuTe-
Neid, UNoBbIX NPYAOB W T.M., KOMYECTBO W COCTaB CTOYHbIX, & Takxke
copacbiBaembIX M nepefaBaembiX ApYrMMU NOTPeOUTENs MM BOL, MaaHo-
Bble U (PaKTUYeCKUe MokasaTesM pauuoHabHOIO0 MCNO/b30BaHWUA BOA-
HbIX PEecypcoB.

Moppasfen «OxpaHa BO3A4YLIHOro 6acceiiHa» AO/MKEH COAepXaTb
CBEJlEHNA 0 XapakTepe 3arpA3HeHMs aTMOC(epHOro BO3fyXa W UCTOY-
HMKaxX 3arps3HeHuns, MCXOAHble AaHHble AJ1F pacyeTa pacceMBaHWUA 3ar-
PA3HAKOLWMX BeLecTs, NokasaTenn aPPeKTUBHOCTU paboThl Mblierasoo-
YMUCTHOro 060pYAOBaHWSA, MOKasaTe/n BbIMOSIHEHUA MNJlaHa Mo OXpaHe
BO3AyLUHOro 6acceiiHa.

Moapasgen «PaLMoHanbHOE WCMOMb30BaHUE M OXpaHa 3eMeflbHbIX
PecypcoB» [O/DKEH BK/KOYATb AaHHbIE MO 3eM/IEN0/b30BaHMIO, (DOPMbI
HapyLleHNs 3eMeflb B 30He AeNCTBUA NPeAnpuUAaTUs, UCTOYHUKOM Hapy-
LLIEHNA W 3arpA3HeHNs 3eMeflb, a TakXKe OCYLLECTBSeMbIM MEPONPUATH-
AM MO WX TEXHUYECKOA M OGMONOrMYECKON peKynbTUBaLUK.

B nogpasgene «PauuoHasibHOe MCMOMb30BaHWe M 0XpaHa Heap u
MWHepabHbIX PecypcoB» HeobX0AUMO OXapakTepu3oBaTb 06bEMbI U
XapakTep f06bIBaEMOr0 MUHEPasIbHOrO Cbipbs, NOTEHUMabHbIE (Hepas-
pabaTblBaeMble) pecypcbl NOMe3HbIX UCKONaeMblX, BblpaboTaHHbIE MPO-
CTpaHCTBa M BO3MOXXHOCTU WX WMCMO/b30BAHNA B HAapOAHOM XO3SIACTBE,

318



BbIMO/IHEHWE MNNAaHOBbIX MOKa3aTtesieil Mo OXpaHe HeAp W paLMOHasbHO-
MY MCMONb30BAHNIO MUHEPabHbIX PECYpCOB.

Mogpasgen «OnepaTvBHbIE MEPOMPUATUA» [O/MKEH COAEpXaTb CBe-
AeHns 0 paboTe npeLnpuaTUA (KOMMieKca) B He6aronpuATHbIX KavMa-
TUYECKNX (MeTeoposIorMyecKmX) YCMoBMsAX, a Takke O MMEBLLUMX MECTO
aBapusx, aBapuiiHbIX Bblbpocax W copocax.

B nogpasgen «3KONOrMYecKnii MOHUTOPUHI» HEOOXOAMMO OXapak-
Tepu3oBaTb Npef/iaraemMyto cuctemMy HablOAeHNA 3a U3MEHEHUAMU CO-
CTOSHMA MPUPOLHOWA Cpefbl, BbI3BaHHbIMW peanu3aunen MPOeKTHbIX
pewleHnin. Mpu 3TOM HEOO6XOAMMO YYeCTb, YTO MpPaBW/IbHAsA NOCTPOEH-
Has cucTeMa HabMAeHWIn JomkHa obecrneynTb NPOrHO3MpoBaHUe pa-
3UTUA 3TUX WU3MEHEHWIA.

Cekpetapnat OOH no OKpyXatoLein cpefbl onpeaenun 3Koaorun-
YECKN MOHMTOPMHI KaK CUCTEMY MOBTOPHbIX HAOMOAEHWNIA 32 3NEMEH-
TaMun OKpYXXatoLLeit cpefbl B MPOCTPAHCTBE M BO BPEMEHU C OMNpeseseH-
HbIMW LeNIIMU B COOTBETCTBMM C 3apaHee MOArOTOB/EHHbIMW Mporpam-
mMammn. O6beKTaMN MOHUTOPUHIa MOTYT 6bITb NPUPOLHbIE, aHTPOMOreHHble
¥ NPUPOSHO-aHTPOMOreHHbIE CUCTEMBI. Lienb MOHUTOPUHIa — He TO/lb-
KO naccuBHas KoHcTaTauus (hakToB, HO WU NPOBefeHne 3KCNePYMEHTOB,
a TaKXe MOJennpoBaHue MpoLeccoB B KayecTBe OCHOBbI MPOrHO3Mpo-
BaHMA. M0O3TOMY NPy MOCTPOEHUM CUCTEMbI HABMNOAEHWIA HEO6XOAUMO
npofymMaTb MOCTAaHOBKY 3KCMEPUMEHTOB W OCYLLECTB/IEHUA MOAENNPO-
BaHWS 3KONOrMYeCKMX NpPOLLeCcoB (HanpuvMep, CamOOUYUCTKN CTOUHBIX _
BoZ, 06e3BpexxnBaHne OTXOZOB M T.M.).

CucTeMy MOHUTOPUHra crefyeT pa3douTb Ha 610KM (Hanpumep, Ha
CaHWUTapPHbIW, 3KOCUCTEMHbIN U Ap.), KKAbIA U3 KOTOPbIX A0/HKEH UMETb
CBOW 3ajauyn U CBOK 6a3y obecneyeHums.

Hapsagy ¢ npubopHbIMM MeTo4aMu HabntoaeHnin HeobxoamMMo npe-
AYCMOTPETb BO3MOXHOCTb MCMO/b30BaHUS GMONOrMYECKUX WUHAUKATO-

0B.

P Mogpasgen «IKoMormyeckas oueHka npeanaraeMbiX TEXHUYECKUX W
TEXHONOMMYECKNX PELLEHN» ABNAETCA CTEPXHEBLIM, TaK Kak MMEHHO B
HeM [0/DKeH ObITb cfeflaH BbIBOZ O LefecoobpasHoOCTV peanm3auum
BbIMYCKHOI paboTbl MO COBOKYMHOCTU 3KONIOMMYECKUX KpuTepues. MMpu
3TOM 3KOJIOTUYecKas 3KCrepTusa OCYLLECTB/ISETCA NO BCEM BapuaHTam
TEXHUYECKUX W TEXHONOTMYECKMX pelleHnin. MoXeT 6bITb peKOMeHAO-
BaHa Clefylolas nocnefoBarteflbHOCTb 3TarnoB 3KON0rMYeckon camo-
OLLEHKMN:

— cocTaBneHne 6/IOK-CXeM NPOLECCOB W OMpefeneHne KavyecTBeH-
HbIX W KONMYECTBEHHBIX NapaMeTpoB TBEPAbIX, XUAKMUX U ra3006pa3HbIX
OTXO[0B;

— OnpegesneHne napaMeTpoB BO3MOXHBIX (DOPM HapyLUeHus v (nn)
3arpsA3HeHns NpPUPOSHON cpeabl;

— CpaBHEHVEe M0 3TUM MoKa3saTefiaim ApYrX BO3MOXHbIX BApUaHTOB
MPOEKTHbIX PEeLLEHWNIA;
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— OCYLLECTB/IEHNE 3KOHOMUYECKON OLEHKN CpaBHMBaeMbIX Bapu-
aHTOB;

— COCTaB/leHNe rpaguka paspaboTku, MPOEKTUPOBAHNA U BHELPEHUA
NPUPOAOOXPaHHbIX U PecypcocoeperaroLmx MeponpusTUiA.

Ha cTaguu oueHKV BO3eNCTBUA NPOM3BOACTBA HA NMPUPOAHYIO Cpesy
onpeaenstoTCA MnokasaTenn OTAeNIbHO MO KaXAoMy NPUPOAHOMY KOM-
MOHEHTY C WX MOC/EAYHOLWMM COBMECTHbIM aHanv3om. pu Bbibope u
NNaHMPOBaHMN MePONpPUATUIA HEO6XOLMMO NPOBEPUTb, KaK OHWU BAUS-
tOT Ha pYrne KOMMOHEHTbI, WU Y4ecTb 3TO BAUAHME.

B nogpasgene «Ynpas/ieHne 3KONOTMMYECKMMU MNpoLeccamm» Heob-
XOMMO PacCMOTPETb MepPOMpPUATAA MO KOHTPO/O U YMPaBNeHUI0 Kave-
CTBOM aTMOC(EPHOro BO34yXa, BOAbl, 3eMeflb, HEAP W MOYBEHHOrO MNo-
KpoBa. Npn aTOM HEO6XOAUMO Yy4UTbIBaTb, YTO Hanbonee aPPEKTUBHO
ynpas/fieHNe NPUPOLOOXPAHHON -AeATeNIbHOCTbI0 MOXET ObITb OCyLLe-
CTB/IEHO NPV WCMO/Ib30BAHMM MPENMYLLECTBEHHO 3KONOMMYECKMX Me-
TOZ0B.

CtpaTernyeckas 3afaqa Bblbopa KOMMeKca MeponpusATUil 3aKnto-
4aeTcs B JOCTMXXEHWUM HAa OCHOBE WX BHEAPEHWUA MpefefibHO LOoMycTu-
MO MHTEHCMBHOCTM 3KONOrMYeCKOro BO3AENCTBUSA MO KaX4oMy WcC-
TOYHUKY N KaXLOMY 3arps3HAIOLLEMY BELLECTBY WM HapyLlaloLlemy
NPUPOLHOe paBHOBecue (aKTopy.

YnpasneHve 3KOIOTMYECKUMU MpoLEeccaMn CBOAUTCA K TaKTMYec-
KUM npueMam 3agadu, HanpvmMep, 3a CYeT UCMOJSIb30BAHUA HOBEWLUMNX
[OCTVXKEHWUI HayKu U TeXHUKW. Tlogpasgen wintocTpupyeTcs anroput-
MOM ynpasneHus (cm. puc. 3).

B KpaTKux BbIBOAax Mo pasfeny HeobXo4MMO AaTb HYeTKYH U 060CHO-
BaHHYIO MpPeALLeCTBYIOWMM MaTepraiaM OLEHKY BO3MOXHbIX 3KOM0IM-
YECKUX, 3KOHOMUYECKMX N COLMabHbIX MOCNeACTBUA BO3AENCTBUA TeX-
HUUYCKNX PELUeHNn Ha NPUPOLHYIO Cpedy.

5. MnaHnpoBaHWe y4ebHON HarpysKu

B KauecTBe KOHCy/bTaHTa MO 3KOMOMMYECKO CaMOOLIEHKE ANMIOM-
HbIX MPOEKTOB LeN1eco06pa3Ho MpuB/eKaTb CneyuanncTa-3Konora.

O6beM KOHCYNbTMPOBaHWA MO AaHHOMY pasgeny — 2-3 4yaca y4eb-
HOW Harpysku Ha paoory.

6. HopmaTmBHO-meTOAMYECKast 6a3a

Mpy 3KOMOrMYECKON CaMOOLIEHKE AMMNIOMHBIX MPOEKTOB CrIeAyeT UCXO-
AnTb 13 KOHLENUMM HauMoHa/IbHOW 6e30MacHOCTM, MPUHSATOR B KauecTse
3akoHa Pecny6nmkn Y36ekuctaH ot 29.08. 97 ., B KOTOPOW 0c060e BHVUMa-
HVe YAeneHo «06ecrneyeHnto ONTUMabHbIX 3KOIOMMYECKMX YCNoBUIA Ans
XXN3HEAEATENbHOCTM YeNOBeKa M 3alWThl 3[0POBbS MOAEN, KaK XXNU3HEHHO
B&XXHOrO MHTEpeca /IMYHOCTU».
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MpupofoOXpaHHYH [eATeNbHOCTb pernaMeHTupyeT 3akoH Pecrny6-
NUKK ¥Y36eknctaH «O6 oxpaHe npupogbl» oT 09.12.1992 r. Llenecoo6bpas-
HO M3y4yaTb M PYKOBOACTBOBATLCA TakKXe Clefytowummn 3akoHamu (un
NnoJ3akoHHbIMK akTamu): «O BoAe U BOAOMNONb30BaHUN», «O 3emne», «O
Hegpax», «O6 0c060 OXpaHAEMbIX MPUPOAHbIX TepPUTOPUAX», «O6 oxpa-
He aTMocgepHOro Bo3gyxa». «O6 oxpaHe M UCMO/Ib30BaHUW YXMBOTHOMO
mupa», «O6 oxpaHe U UCMOb30BaHUM PacTUTENILHOTO Mupa» U ap. Psg
MoMesHbIX YKasaHWii 1 0000LLEHNIA coaepXnTca B (yHAAMEHTabHOM
pabote lMpusnaeHTa V. KapumoBa «¥Y36eknctaH Ha nopore XXI Beka:
yrpo3bl 6e30MacHOCTK, YCNOBUA CTABU/ILHOCTU U rapaHTUK nporpeccax»
(TawkeHT, «Y36ekncTaH», 1997).

Mpwn BbINONHEHWUW BbINYCKHbIX PaboT B 06/1aCTW CTPOUTENLCTBA Clie-
JyeT PYKOBOACTBOBATbCA «TpeboBaHMSAMU CTPOUTENbHLIX HOpM» KMK
1.03.01 — 96, BK/OYaOWMUMK «3aABIEHNE O BO3AEVCTBUM Ha OKpYXXato-
Wwyto cpepy» (Ha ctagum T30) n «3asBneHne 06 3KOMNOrMYecKnx no-
CnefcTBuax» (Ha ctaguu paboyero npoekta). O6bem M coctas paboT no
OLEHKEe BO3[eiCTBMA Ha OKPYXatoLlyto cpefy Ans No60ro Buja aHTpo-
MOreHHON [AeATeNIbHOCTU PernameHTUpPyeTcs HOPMaTUBHbLIM [JOKYMEH-
Tom P/, 118. 0027214 52-96.

B Hauane 1997 roga paspabotaH u yTBepxaeH «[opsagok opraHusa-
UMM 1 nposefeHns [0CY[apCTBEHHON 3KONOTMYECKOW 3KCMepTU3bl»,
KOTOpbIW onpeaenseT TpeboBaHWUA K AOKYMEHTauun, npescTaBisemMoit
no BCeM 06beKTaM, NPeayCMOTPeHHbIM CT. 25 3akoHa Pecny6imkun ¥Y36e-
KnctaH «O6 oxpaHe NpMpofbl». YTBEPXKAEH TakxKe «[llepeyeHb KpuTepu-
eB OLEHKM KayecTBa [0OCY[apCTBEHHOW 3KO/IOrMYECKOW 3KCMEPTU3bI».

BecbMa NonesHbIM MOXET OKa3aTbCA «CnpaBOYHUK 3KON0ra-aKc-
nepTa», B KOTOPOM YKasaHbl MpefenbHO-40MYCTUMbIE KOHLEHTpaLuu
BPeLHbIX BELLECTB, COO6paHbl CBEAEHWUS O BO3LENCTBUM Ha OKpPY>Kato-
LY cpefy OMacHbIX BbIGPOCOB, OTXOAOB M T.M.

21 —«OcCHOBbI 3KONOrMM» T. 1



Mpuno>keHve 6

YTBEPXAEH
CobpaHrem YupeauTeneii
npotokon Nel
0T-26 oKTA6ps 2000 r.

YCTAB (CTATYT)
MEXIYHAPOJHOW AKALEMUU
BMOCPEPHbBIX HAYK (MABVH)

1. O6wme NONOXeHUs

11 OCHOBHOW Uenbi co3faHns MexayHapoaHoin akagemmnmn 6uc
cepHbIX Hayk (MABWH), B aanbHelilieM MeHyeMon «AKafeMus», sB-
nseTcs 06beANHEHNE YCUNIA YUEHbIX N NPAKTUKOB MO PELLUEHUI0 MEX-
PErMoHasIbHbIX U MEXIoCyLapCTBEHHbIX 3KOM0rMYecknx npobnem v 3a-
WMTbI 6uocdepbl KakK rnobanbHON 060M10UKM XUZHN.

1.2. AKaileMusl yupexieHa B KauyecTBe OTBETA Hay4HO 06LLECTBEH-
HOCTW Ha CTPeM/IeHMe rocyAapcTB COTPYAHUYATb B 061aCTU rN06abHOM
N PernoHasbHON 3KONOrnK.

1.3. Akafiemusa co3fjaHa B COOTBETCTBMM C YupeauTe/ibHbIM [0roBo-
POM, 3aK/IHOYEHHBIM MEXJY NPeACTaBUTENISMU Hay4YHOW 06LLeCTBEHHOC-
TN YKpavHbl, B fja/lbHEALLEM NMEHYEMbIMU «4/ieHaMU-yupeanTensaMms». B
nocregyroLemM coctas AKaleMUN MOXET OblTb PaCLUMPEH 3a CYET BXOXK-
[EHNs B ee COCTaB YYeHbIX M 3KOMOroB-NpakTUKOB W3 APYrnxX CTpaH
O/IMKHErO M JaSibHEro 3apybexbs.

1.4. AKagemus He npecneayeTt Kakux-nnbo Xo3aCTBEHHbIX U NO/K-
TUYECKUX LeNiei, N SBNAeTCS 06LWEeCTBEHHON Hay4HOM opraHusauumen,
OpraHu3aunoHHO 0O6beAMHSAIOLLENA YUYEHbIX U NPaKTUYeCKUX paboTHM-
KOB, BHECLLUMX CYLLECTBEHHbIN BKMNag B pa3sBuTVE 1N BOMJIOLEHNE B XKU3Hb
naein BeNMKOro yyeHoro B.U. BepHaacKoro u ero yyeHuns o buocdepe u
Hoocepe.
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AKafleMna OCYLLEeCTBSET CBOK AeATE/IbHOCTb Ha 06LLEeCTBEHHbIX
Hayasiax B COOTBETCTBMW C rOCYJapCTBEHHbIM 3aKOHOAATE/IbCTBOM YK-
panHbl 06 06LECTBEHHbIX OpraHm3aumsx.

15. AKagemus SIBNSeTCS HOPUANYECKUM IMLOM, MMEET CBOI pacyeT-
HbIA CYeT, CBOK MeyaTb C HasBaHMEM AKaLEMWU W MPOYME PEKBU3UTLI.
AKafemMus OCyLUEeCTBASET U3LATeNIbCKY0 M HayYHOOPraHW3aLMoHHY0
[1esTenbHOCTb (CO3bIB 00LLMX COBpPaHUiA U KOH(hEpeHL WA, neyaTaHbe Ha-
YUYHbIX TPYAOB M MPOYMX JOKYMEHTOB W T.M.) 3a CYET JIMUHbIX CPEeACTB
uneHoB AKageMuu, LOOPOBO/bHbLIX MOXEPTBOBAHUIA N B3HOCOB KOJ/EK-
TUBHbIX Y/IEHOB W Pa3/INyHbIX 06LLECTBEHHbLIX (3KOMOrMYECKNX) POHAOB.

1.6. MecToHaxoXaeHve AKafemMnn, Kak IopUaNYecKoro nmua: Ykpa-
nHa, r. CTaxaHoB JlyraHcKoii 06nacTu, yn. TenbmaHa, 53, FopHbIv (hakyb-
TeT YKPauHCKOM WHXeHepPHO-Mearornyeckoin akafemum.

2. OCHOBHbIe 33gaun Akagemun

2.1. OCcHOBHbIMY 33fa4amn AKaJeMuu ABNAKOTCA:

— TBOpYeCKoe pa3BuTMe yyeHus B.W. BepHagackoro o 6uoctepe u
Hoocepe;

— peLleHne TEeOopPeTMYeCKMX U MPaKTUUYEeCKUX BOMPOCOB OXpPaHbl
6uocdepbl Kak 3KOMNOTMMYECKOW 000M10YKM 3eMIM U PaLMOHaNbHOro
NCMO/b30BAHNA MPUPOLHbIX PECYpCOB;

— pa3paboTKa paLMoHanbHOro KOMIeKca MeponpuaTuii no pelue-
HUI0 MEXPEernoHasibHbIX NPo6aeM 3KONOTMU U OXpaHbl NPUPOAbI;

— 06LLecTBEHHAA IKONOTMYECKas IKCNePTN3a KPYMHbIX HayUYHO-TEX-
HUYECKNX MPOEKTOB;

— MeX/yHapoAHOe COTPYAHMYECTBO B 06/1aCTW 3KOMOrMK, OXpaHbl
NpMpoAbl N paunoHasbHOro NPUPOAONO/b30BaHNS;

—yyacTme B 3KONOrMYecKon peabunmraumy perMoHoB, OKasaBLUWX-
CA B 3KCTPEMa/IbHO Heb/aronpuATHLIX YCNOBUAX aHTPOMOreHHOro BO3-
[elicTBUA Ha 6uoctepy 1 BUOreoLEeHo3bI.

2.2. TIpUMeHWTENbHO K yCnoBuaAM Pecny6nukn Y36ekuctaH Bax-
Helwnmy 3agavaMn Akafilemumn sBNSETCA yyacTue B npoekTe «locypap-
CTBEHHas nporpamma fno oxpaHe OKpY>KatoLleid cpedbl U paunoHanbHo-
MY MCMO/Ib30BaHUIO MPUPOAHBLIX pecypcoB Ha nepuofd Ao 2005 roga» n B
pa3paboTKe OCHOBHbLIX HarpaBfeHWU MOBbLILIEHMS 3KONOTMYECKOn Oe-
30MacHOCTU, WU3/I0KEHHOW B OCHOBOMoOnarawLlen pabote lMpesuaeHTa
Mcnama KapumoBa «Y36ekmctaH Ha nopore XXI Beka: yrposbl 6esonac-
HOCTW, YCNOBUA M rapaHTun nporpecca» (TawkeHT, 1997), a UMEHHO:

— MOBbILIEHNE KOMMYECTBA M KayecTBa MCMO/b3YeMbIX 3eMeNbHbIX
pecypcos, 6opbba C 3aCoNeHMeM NOYB U PagvakTUBHLIM 3arps3HEHNEM
TeppuTopuii;

— OCYLLIECTB/IEHME KOMIJIEKCA BOAOOXPaHHbIX Y BOAOCOeperaroLmx
MeponpuUATHiA;
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— pelleHne npobnembl Apanbckoro mops u Mpuapanss;

— 3h(heKTMBHAA OxpaHa BO3AYLUHON Cpefbl;

— COXpaHeHne BCero ecTeCTBEHHOr0 reHooHAa XXMBOI NPUPOLbI B
KayeCTBe MCXOLHON 6a3bl 4115 BbIBEAEHUA HOBbIX KY/bTYPHbIX pacTeHui
N >XUBOTHBIX.

2.3. MPUMEHNTENBHO K YCNOBUAM YKpanuHbl BXKHEWLWMMUY 3aja4am
AKageMnn ABNAKOTCA:

—y4yacTuve B peLleHnMn npobnembl YepHOObINS;

— pa3paboTKa MeponpuaTUiA N0 HOPManU3aLuM 3KONOrMYECKOW
06CTaHOBKW B TaKMX NMPOMBbILLIIEHHO 3arpsA3HeHHbIX permoHax, Kak [JoH-
6acc, Kpusoin Por n 3anopoxbe;

—N3YyYeHre IKOIOMMYECKMX NOCeACTBUIA PECTPYKTYpPU3ALLMMN Yrofib-
HOW MPOMBbILLIEHHOCTA U MAacCOBOM0 3aKpPbITUS YIOMbHbIX LUAXT;

— paspaboTka NPMPOAOOXPaHHbIX W pecypcochbeperatoLyyx TexHo-
NOTUNA.

3. UneHctBo B Akagemuu

UneHamn AkafieMun ABNAKOTCHA AENCTBUTENIbHbIE YfieHbl (aKaLemu-
KW) WU YNIEHbI-KOPPECMOHAEHTHI.

3.2. [elACTBUTENbHBIMW Y/leHaMK (aKafeMukamu) MoryT ObliTb: Kak
npasusio, Nnua, MMeKLLMe yyeHyto CTeneHb JOKTOopa Hayk, yYyeHoe 3Ba-
HVe npodeccopa NN akagemMmMyecKoro 3BaHuns, a TakxKe KpyrHble rocy-
[AapCTBEHHbIE WM OOLLECTBEHHbIE AeATeNn.

3.3. YUneHamu-KoppecnoHAeHTaMmn MOryT 6bITb 1L, UMEKOLLME Yye-
Hy'0 CTeneHb KaHAanaaTta Hayk, yyeHoe 3BaHVe [OLEHTa, a TakKe Maruc-
TPbI U CNeunanncTbl, NPosABUBLLME Cebs B 06/1aCTU 3KOMOTMU U NPUPO-
[0OXPaHHOW AeATeNnbHOCTH, BK/KOYAsA U3BECTHbLIX NUCATENe, XypHanuc-
TOB, UYNEHOB [ABMXEHUS "3eneHbiX" W JpYyruxX OOLEeCcTBEHHbIX
3KOJIONMYECKNX opraHusaumn.

3.4. AKafleMUYeCcKne 3BaHUS AeWCTBUTENbHbINA YNeH (aKagemuk) u
Y/IEH-KOPPECMNOHAEHT MPUCBanBAOTCA MOXU3HEHHO.

3.5. MepBoHavabHbIA cocTaB ueHoB Akagemun onpegensietcs Co-
OpaHnem YneHoB-yupeauTeneid. B nocnegyroliem AkageMus nornonHseT-
CA HOBbIMW Y/IeHaMW Ha YC/I0BUAX KOHKYPCHOro oTbopa B COOTBET-
CTBUW C WHCTPYKUMER, yTBepxzaaemon lMpe3vanymom Akagemuu.

3.6. [lonyckaeTca MPUHATHUE B YfieHbl AKaeMUn KOJIeKTUBOB yYe-
HbIX (B KayecTBe KOJIJIEKTUBHbLIX YJIEHOB).

3.7. UneHcTBO B AKagemMunn yaocToBepsSeTca ANNIOMOM [eACTBUTEb-
HOro uneHa (akafemMuka) UM 4neHa-KOppPecrnoHAeHTa.

4. INoyeTHble YneHbl AKagemnn

4.1. 3a BblJaroLLIMeECS 3acnyT B 061aCTV BUOCHEPHBIX HAYK 1 3KONO
FMYeCKOM NOMIUTUKN MOXeT ObITb MPUCBOEHO aKafeMUYecKoe 3BaHue
MOYeTHOro yneHa AkageMumn (NOYETHOrO akagemuka).
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5. Ctpyktypa Akagemmu

5.1. AKailemMunsi COCTOUT 13 YKPauHCKOro oTaeneHus. B ganbHeliem
KO/IMYECTBO OTAE/NIEHNIA MOXET OblTb YBE/IMYEHO MO Mepe MPUHATUS B
cocTaB AKafleMUN HOBbIX Y/IEHOB.

5.2. Kaxpoe oTeneHne nepBoHavasbHO coCcToUT M3 10 AeliCTBUTE b-
HbIX 4feHOB (akagemukoB) U 10 4/eHOB-KOPPECMNOHAEHTOB.

E>xerofHoe NonosiHeHNe OTAENEHUI orpaHnyMBaeTca 5-10 AelCTBU-
TeNbHbIMW YfieHaMK (aKagemukamun) 1 5-10 YneHaMu-KOPPeCcrnoHLeH-
Tamu.

5.3. Kaxxgoe oTaeneHne cOCTOMT U3 TPEX HayUHbIX LIEHTPOB: MNPo6iem
6rocthepbl 1 HOOCHEPDI, PEFMOHANILHOM 3KOMOMMK Y MEXPErMOHaIbHbIX
npo6nem oxpaHbl MPUPOALI.

6. PykoBogdme opraHbl Akagemunu

6.1. PaboToin AKafieMMn PyKOBOAAT COMpPe3naeHTbl-aKaAeMNKK, sB-
naroumecs 0HOBPEMEHHO PYKOBOAMTENAMM OTAENeHWA. Hay4HbIMu
LeHTpamu OTAeNeHNA PYKOBOAAT akKajeMUKN-CeKpeTapu.

6.2. Conpe3naeHTbl PYHKLMIO pyKoBOACTBA AKaJeMuein OCyLLecTB-
NAKT nonepemMeHHO (B COOTBETCTBUM C XPOHOrpamMMoW, ycTaHaB/iMBae-
Moid CoGpaHuem uneHoB-yupeaunTenen). PykoBoauTeb AKafemni B AaH-
HblA Mepuof BPEMEHU UMeHYeTCs AeUCTBYHOLMM COMpe3neHTOM-aKa-
LEeMUKOM.

6.3. Conpe3nfeHTbl-aKaleMUKN N CEeKpeTapu-akafeMuKn cocTasns-
toT lpesnamym Akafemui.

Ecnv npv ronocosaHumn uneHos [MNpe3ngnyma Oy[eT nofaHo OAMHa-
KOBOE KONMMYEeCTBO O/I0COB «3a» W «MPOTVB», TO peLlatoLlee 3HayeHue
MMeeT ronoc AerCTBYIOLLEro COMNpesnieHTa-akageMmka.

6.4. Bbiclunmm opraHoM Akagemun sBnsieTcs obliee cobpaHue ee une-
HOB, CO3blBaeMOe He pexxe OfHOro pasa B TPWU rofa.

OObLlee cobpaHme 3acnyLUMBaeT OTYETbI CBOMX PYKOBOAMTENEN, yT-
BEPXAeT CMMCKM HOBbIX UfieHOB (N0 npeactasneHuto Mpesngnyma) u
BCe PYKOBOJALLME AOKYMEHTbl AKajemMuu, U3MEHEHUS K HUM.

MpaBo ronoca MMEKT Kak AeNCTBUTE/bHbIE YeHbl (aKafeMUKK), Tak
N YNEHbI-KOPPECNOHAEHTbI. KaXabliAi KONMEKTUBHbLIA YfieH MOo/b3yeTcs
OLHUM rof10COM. Bce pelueHns nprHMMarOTCA NPOCTbIM 60/bLLUMHCTBOM.
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