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B mpouecce pedopMHpOBaHHS BbIC-
meil MKOoJH HAM HYXHO YKPEIUIATh ee
CBA3H C BY3aMH APYTHX rocyJapcTs.
Heo6xoasMo HAXAAHTL OpHBJIEUYEHHE
npenoxasateneil U3 3apy0ekHbIX CTPaH,
He OrpaHHYMBASICh CBOMMH CHJIAMH.

HCIIAM KAPHMOB

NPEANCIOBHE

ITo Mepe pa3BUTHS 4YeIOBEYECKOro OOIIECTBA M YCKOPCHUS TEMIOB
Hay4YHO-TEXHMYECKOTO Iporpecca BO3NEHCTBHE YEJIOBEKa Ha OKpYyXaio-
LLYIO Cpelly CTaHOBMTCA Bce 6osee OUIYTHMBIM, COM3MEPHUMbIM C JIeH-
CTBUEM TPUPONHBIX dakTopoB. Bo MHOrMX ciyyasx 3TO BO3ACHCTBME
TIPHUBOJIMT K OTPHMIATE/IbHBLIM PE3y/bTaTaM, HEOOPATUMBIM H3MEHEHUSM
B IIPMPOJiE, BO3HUKHOBEHHIO HOBBIX ITyTEH NMEpeMEINECHUsI M NpeBpallie-
HUS 3HEPrMH M BELIECTBA, 3arpA3HEHMIo aTMocdepsl, ruapocdepsi U
MTOYBEHHOTO IMOKPOBA, Pa3pylUEHHUIO NMPHPOAHBIX KOMIIOHEHTOB, HCTO-
IIEHHIO NPUPONHBIX PECYPCOB.

HHaycTpuanbsHBlil [porpece, HanpaBl€HHBIH Ha CO3AAHUE MATepH-
aJbHbIX 671aT ¥ MOBHILEHUE KOMGMOPTHOCTH XM3HHM 4YE€NOBCKa, COIpO-
BOXIAeTCA TAKMMH SBICHHAMM Kakx. TNOBBIILEHHE 3a60/1€Ba€MOCTH JIIO-
Heif M XHBOTHBIX, CHUXEHHE YPOXAHHOCTH CENBCKOXO3AHCTBEHHBIX
KYJILTYp W NPOAYKTMBHOCTH XWBOTHOBOJCTBZ, MCYE3HOBCHHIO OTICIIb-
HBIX BUAOB (ayHH M (IOpHI.

DTH ARICHUA HEU3OEXKHBI, TAK KAK HU OIHO MPOU3BOACTBO HE MO-
XeT BHITYCKaTh TONBKO HYXHYIO NMpomykiuio. Bcerna GyayT OTXOABL.
Pa3ymeeTcsl, 3TH OTXOABI MOXHO INPEBPAaTHTh B JOMOJHHUTEIBHYIO HyX-
HYIO NPOAYKLHIO, HO TIPH 3TOM OISATH IOSABATCS OTXOHbI, XOTH U HHOIO
poxna, ¥ T.A. ¥ T.11. Elie XyXe ¢ 3HEpProHOCHTeAMH: OTpaGOTaHHBIH ILUTacT
yIJISl yX€ HUKOra He BOCCTAHOBMTCS, OTKaYaHHasi M3 CKBAXHHBI HedTh
HHU 3aBTpa, HY IOC/IE3aBTpa He 0Opa3yeT B HeApax HOBOTO CKOIUICHHUA.

[T03TOMY MBI JO/DKHBI CMHUPUTBCS C IMPHCKOPOHBIM (HakKTOM, YTO JIO-
6as1 [IeATELHOCTD YeIOBEKa HapyLIAeT PABHOBECHE B MPUPOJE M OCOOECHHO
OTpHMLIATEJIBHO BAMSAET Ha pecypchl 3ew. TIpexpaliieHue BCSKOH JEATENb-
HOCTM HEBO3MOXHO, OHAKO, HAllla 3a]]a4a COCTOMT B TOM, YTOOBI MOCHEN-
CTBHS 3TOi IEATENbHOCTH OBUIM MeHee MaryOHBIMHM WISl MPUPOABI.

DTOT XK€ BLIBOA, BHITEKAET U U3 TOrO OOCTOATENBCTBA, YTO YEAOBEK —
CYILIECTBO HE TOJNLKO OBLIECTBEHHOE, HO M CYTy060 GHOIOrHYECKOe. He-
B3Mpas Ha TO, B KAKMX OOILECTBEHHBIX YCJIOBHAX XMBET YEIIOBEK, €ro
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ACATEILHOCTh HE NOJIXHA MPOTHBOPEYMTh 3aKOHAM MPHUPOAH, U6O Ipo-
THBOPEYHTb UM, 3TO BBHICTYIIATh MPOTUB CAMOTO cefd, KaK 4acTH 3TOi
TIPHUPONLL. AHmponoyenmpusm, BHIPaXeHHBI B aQOPU3MAX THIA <«YEN0-
BEK — MOGEIUTENb MPUPOALI» HACTONBKO Xe GECrone3eH BO B3aMMOOT-
HOLUCHHMSAX 4Y€IOBEKA C OKDPYXAIOLIEH Cpenoif, CKOMb M I'eOLIEHTPUIM
ApHCTOTENA U NPABHILHOTO NMOHUMAHUSA cTpoeHUs COMHEYHOMH CHC-
TEMBI M TUIAHUPOBAHUA KOCMHYECKHX ITOJIETOB.

Pa3symeercsi, 9KOIOTUYECKHE MPUOPUTETHI HE HOKHBI aGCOMIOTU3H-
poBathcsl. KpaiiHOCTH Beerna BpeAHbI, MO3TOMY CYILECTBYIOLIEE B HAILM
AHHU IBHXEHHME «3CJICHBIX» HE IOMXHO MPEBPILUATECA B ABHXEHHME (a-
HaTHKOB, GO 3KOJIOTUSl — 3TO HayKa, a He penurus. B pasyMHoit sxono-
AumuKe Ha TIEPBBIA IUIaH AO/DKHA BBIABHIATECA 0C00ad COLIMA/IbHAA 3Ha-
IMMOCTBb IKOIOIHYECKUX O1ar Kak 06eCneurBaloMX MAKCHMAJILHYIO IPO-
AOCTXMTENBHOCTD U MOMHOLUEHHOCTb XHM3HHM Y€JIOBEKA U MHUHMMAJILHYIO
ero 3a6oneBaemocTh. ONHAKO MPH3BIBHL K HEMEMLICHHOMY MpeKpalLle-
HMIO XO3SHCTBEHHOTO W MHOTO BO3JEHCTBHS Ha OKPYXalOILYIO Hac cpe-
Ay TOXIECTBEHHBI IPU3LIBAM MPEKPALUECHUS 3KOHOMHYECKOrO pa3BH-
THA U BOCTHXEHMsA 3THX Onar. Ho aia palMoHanbHOM SKOMOMUTHKH
HYXHBI KPYIHBIC KAITUTAJIOBIOXKECHUSA, MO3TOMY «CBOPAYMBAHME» D3KO-
HOMMKHM MOXCT NMPUBECTH elle K OoJiblieMy OOHMILIAHUIO 3HAYHUTENb-
HOM 4acTH Y€JIOBEYECTBaA.

C Ipyroii cTOPOHBI, MBI ZOJIKHBI TOMHHUT NIPENOCTEPErAIOLINE CIIOBA
BbLIAIOILErocs Halllero cooreyccrseHHMka B.M. BepHanckoro, koTopbiit
B caMoM Hayaje 20-x rogoB XX Beka nucan «Mbl HOAXOAUM K BEJIHKO-
MYy NOBOpPOTY B XHM3HM Y€/IOBEYECTBA, C KOTOPbIM HE MOIYT CPaBHUTBCS
BCE€ MM paHblue nepexuteie. Henaneko To Bpemsi, Korna 4eiosek noiy-
YHT B CBOM PYKH aTOMHYIO 3HEPrHIO, TAKOH MCTOYHHK CWJIBI, KOTODHIii
[acCT €My BO3MOXHOCTh CTPOUTDH CBOIO XH3Hb, KAK OH 3aXOYeT. DTO MO-
XKET CIYYUTBCA B GMXKaMllMe TOAbl, MOXET CIYYUTHCS YEPE3 CTONETHE.
Ho scHo, 4To 310 10/XHO 6bITh. CYMEET M YETOBEK BOCIONL3OBATHCS
3TO# CHJIOl, HANIPaBUTL €e Ha K0GPO, a He Ha camoyHuuToxXeHHe? Jopoc
JIH OH 10 YMEHHS MCITOJIb30BATh 3Ty CHITY, KOTOPYIO HEM36EXKHO IOJDKHA
JaTh €My Hayka?».

OTBeTH Ha MOCTaRIEHHbBIE BOIPOCH [TOKA HEOAHA3HAYHLI. Beap 6uuH
Xupocuma v Haracaku, atorur BukunHy n CeMHUNATaTHHCKMil TIOTHIOH.
brun, ecte u ewte gonro 6yaer YepHOGLLIB.

Ho Bce xe xouercs Beputh B mobemy moGpa Hag JIOM M BCIen 3a
no3ToM MuxannoM JIbBOBHIM BOCKIMKHYTb:

Ilepen cmeprenpHO©0 6Ge30HON —
JNlyvieio U3 3aiumr

BricraBUM ITOBCEMECTHO

Pazyma Beunmiit IIut!*

* «[Tpanpna», 10 asrycra 1985 .
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ABTOpHI HaNEIOTCH, YTO JaHHAs KHUra GYJET MX JIMYHBIM BKJIAIOM
(xoTh U HebonpiMM) B co3manue Beynoro Illurta Pazyma.

OnTvManbHBIE YCIOBUS CYLUECTBOBAHMS M XM3HEHEATEILHOCTH Ye-
JIOBEKA MOTYT ObITh CO3JaHBI TOJBLKO NMPH 3HAHMH 3aKOHOMEPHOCTEIA,
YNPaBIAIOUIHMX CHCTEMAMH «OPTaHU3MEI — Cpelia», «OBLIECTBO — YEIOBEK
— MpHpOna». IMEHHO 3TH 3aKOHOMEPHOCTH M3Y4aeT SKONOrMYECKas HayKa.

BMecte ¢ Tem 3KONOrMsl OTHOCHTCH K YHUCTY GHOMOTMYECKHX IHC-
LMILTHH. B TO Xe BpeMsi Hay4HO-TEXHMYECKYIO MOIMUTHKY, OCOBEHHO B
PaTMYHBIX OONACTAX MPOMBIIUIEHHOCTH, OCYLIECTBISIOT MHXEHEPHO-
TEXHHYECKHE PabOTHMKHM, HE MMEIOLIME CIELIMANBHOM GHOIOrHYeCKOM
noaroroBku. CKa3saHHOE OTHOCHTCH TAKKE K CTYAEHTAM M TEXHHYECKHMX
M TEXHONOTMYECKHX CHELHUANLHOCTEH By30B.

IoaToMy npy HanUcaHWK JaHHOTO YYEGHOTO MOCOGHs aBTOPBI CTpe-
MWIHChH JaTh YUTATENI0 MUHUMYM HEOOXONMMBIX GHOMOTMYECKHX 3Ha-
HUM, a KOHKPETHbIE MPOGNEMBI SKONOTHH YBA3BIBATh C MHXEHEPHBIMH
MCPOTIPUATHAMH OXpaHbl OKDYXAIOWIEH Cpebl.

C ZIpyro#f CTOpPOHBI, COBPEMEHHAS SKOIOIMS TECHEMILUNM obpazom
NEPEILIETAETCA HE TOJNBKO C BOMPOCAMM TEXHHUKHU M TEXHOJIOTMM, HO M
TTOJTUTUKH, 3KOHOMHMKHU, TyXOBHOCTH, 1paBa, MEAULIMHBI, 9CTETUKH H psiaa
APYTHX BMCUMIUIHH. ITo Mepe BO3MOXHOCTH, aBTOPHI IIOTIBITAIUCH OCBE-
THTh XOTS 6Bl HauGolee CyllleCTBEHHBIE CBS3M. '

Hepsyio kHury «OcHOB 3KOMOrMM» aBTOpbI Has3Bau «O6uIEi 3KO-
norueit». E€ ormmumneM ot apyrux pa6ot nono6HOro pona sBisieTcs TO,
4TO, HECMOTPS HA MPHOPUTET GHOJIOTMM B NAHHOM Hayke, B Heil ycuie-
HBl T€ 4acCTH, KOTOpBIE JIMLIA C YHUCTO OGUOMOTHYECKHM OBpa3oBaHHEM
16O TUIOXO 3HAIOT, 160 HaNaraT GopmatbHO. CKa3aHHOE OTHOCHTCS
MIPEXNAE BCETO K «CTHIKOBBIM» C DKOJIOTMEN pa3fie/iaM reojIorMH, 6uore-
OXHMHH, HHPOPMATHKH, TEPMOIMHAMUKM M HEKOTODHIX JPYTHX HAyK.

ABTODBI YYUTBIBAIM U TO OGCTOATENBLCTBO, YTO POIb <«CTHIKOBBIX»
Pa3ncioB M JMCUMIUIMH MMEET TEHACHLIMIO Bo3pacTaHus. He uckiioue-
HO, YTO yXe B Gnuxaitiume roapl GyayT 3a/l0XeHbB OCHOBBI TAKMX Hayd-
HBIX HaNpaBJICHUI KAK «TePMOAMHAMHKA IKOJIOTHYECKHX CHCTEM», «MH-
¢opmatrka 6uocdepsi» ¥ Ap. B CBA3M C 3TMM B JaHHOH KHHUre CIEHM-
ANBHBIA MOAPA3/IEN MOCBAILEH BOIPOCAM SHEPreTHKU U TEPMOLMHAMMKU
XHW3HH, ellie bosbliee 3HAYEHHE aBTOPHI NMPHAAIOT MHoOpMaTHKe. [eii-
CTBHTCJIBHO, €CIIM B IIPOLIECCE Pa3BUTHS YEIIOBEYECTBA IHEPrOBOOPY-
XKEHHOCTb HHAWBHAYYMAa BO3pOC/Ia B IECATKH M COTHM pa3, TO HHPOpMa-
IMOHHAsl OGECIIEYEHHOCTh XH3HM YBEJHYMBAETCS HECPABHHUMO 6oJee
BeICOKUMH TemmaMu. H.®.Peitmepc (1990) yka3biBaer, YyTo OOMH JIKLIB
MAaTEeMaTUYECKHUI pacueT mapaMeTpoB Guocepsl TpebyeT Ge3MEpHO
GonbllEro BpeMeHM, KOTOPOE MPEBHIILIAET BECh NEPHOL CYLLECTBOBAHHUS
Hallle} TUIaHeTHl KaK TBEPAOro Teia. B 4acTHOCTH, MOTEHLMANLHO BO3-
MOXHOE€ pa3sHOOOpasue NMpHPOIbl OLUECHUBAETCS YUCAAMH C MOPAIKOM
ot 10® go 10™°; pu noka He OCYLIECTRIEHHOM 6rsicTponeiicteun DBM
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10" onepaumit B CEKyHAY M paboTe HEBEPOSTHOTO YMCIA (10'%) Takmx
MAalIMH Ipolecc BHIYMCICHHA OIHOMOMEHTHOM 3aJayd BapuaHTa U3
10% pasHocreit 3aiimer 10% ¢ wim 3-10?! ser, yTo moyTH B 10'? pa3 xonbuIe
CylleCTBOBAHMS XM3HH Ha 3emie.

TeM He MeHee, yXe CerogHs BO3MOXHOCTH uHPOpMALIMOHHOIO T0-
3HAHMA TIPUPOIB! YETOBEKOM HAXONATCH HA IpaHu ¢anractuku. Tak, JL
Jxapodbd (1990) yxaseiBaer, 4ro KOCMMYECKHMII Kopabnb «Bosimkep-2»
cobpan o HentyHe Gojiblue CBEACHU, YEM 6BUIO M3BECTHO 00 3TOI TUIA-
nete ¢ 1846 roma, Korna €€ obGHapyXWwi HEMELKHH aCTpOHOM Horann
Tawte. K ToMy BpeMEHH, KOTia 22-BaTTHBIH CHTHAJ «Bosimxepa» JOCTH-
rajt 3eMJIM, €ro CUJIa COCTaBJIsUIa BCEro OHY JBaALIATHMULTHAPIHYIO YacTh
MOLLIHOCTH, HeoGXonuMoil s paGoThl MEKTPOHHBIX HAPYYHBIX 4acoB.

ABTOpbI KHUTH HArIsIHO NPEACTABIAIOT ce6e yrpo3y, BHITEKAIOLIY1O
13 HEraTMBHBIX MOCJIEICTBUI BO3NEHCTBUSA YENIOBEKA Ha MPHPOLY. Tem
He MeHee, OHM He OTHOCAT ce6sl K UMCITy aaapMucmos, T.€. npeacTraBUTe-
el TeyeHMs B DKONOTHH, aKLEHTHPYIOLUMX BHUMaHUC Ha Katactpodu-
YEeCKOM XapaKTepe 3TOro BO3NEHCTBUSA, HEXBATKE MPHPOIHBIX pecypcoB
IS JAJTbHEHIIEro Pa3BUTHs YEIOBEYECTBA U HEOOXOIUMOCTH TIPHHATHSA
HEMELTEHHbIX PELINTENbHBIX MEp ISl ONTUMHM3ALHK CHCTEMbI «IIpUpO-
na-o6iectso». Kak u mobasg KpailHOCTh, HaM B OIVHAKOBO! Mepe Mpe-
THT ¥ 9K0102u4eckuti NecCUMUsm, N IKO0N02UHeCKUll ONMUMU3IM, OCOOEHHO
OMacHBI B OLICHKE BO3ACHCTBUS NIOGAILHOH BOMHB Ha Cpely XH3HHU
(PacCMOTPEHMIO 3TOTO BOMPOCa MOCBALICH nocnegHHil pa3fea KHUTH).

' BONBLUNHCTBO HACENCHMSA B- LIEJIOM TTO3MTUBHO BOCMIPUHHMACT MICH
JKOJIOTMH, O YEM CBUICTEILCTBYIOT MHOTOYHC/ICHHBIC COLIMOIOTHIECKUE
onpochkl. OMHAKO 3TO BOCIIPUSTUE 334aCTyi0 HOCHT IPUMHUTHBHBIA Xapak-
Tep. B cpeae pyKOBOMALLUMX, OCOBEHHO XO3SIACTBEHHBIX, PYKOBOAMTENEH U
TIOHBIHE NPOSABISIETCS IKOA0SUHECKUL eomonmapuim.OH 3aKIIIOYACTCA B CTPEM-
JIEHHM XO3STICTBOBATH 6€3 YUeTa IK0A02UHECKUX ozparuvenull, peiCTaBIA0-
KX cOoDOoi «3afpeT» (raHaadbTHO-GHONOrMYECKHI WITH hH3NKO-XUMH-
YyecKUuil), CBA3aHHBIA C MPOUCXOMAIIIMM WIN ripeyToaracMeIM HeGrraron-
PUATHBIM BO3ACHCTBHEM XO3SICTBEHHOrO MEpONpPUATHA Ha CPENy XHU3HH
WIM TEXHOJOTMYECKHE TPOLIECCHl B CMEXHBIX OTPaciisiX xo3siicTB (Haubo-
Jiee BAKHBIM SKONOTMUECKHM OrPaHMYECHHEM SIBISCTCA CyLUCCTBOBAHUE TaK
HA3LIBAEMOTO Men106020 Gapbepa). DKONOTHYECKUIl BOMIOHTAPHU3M RIEHET
3a cOBO CTpeMJIEHHE K 3KCTCHCH(HUKALMHU CYLIECTBYIOLIAX METONOB H
TeXHOJMOrHI XO3SAUCTBOBAHMSA U OTPHLAHHE HEOGXOIMMOCTH €ro HH-
TeHCU}HKALIMH HA HOBBIX HAy4HO-TEXHWIECKUX OCHOBAX. CrnencTBUeM No-
JOGHOrO poia «BOJIEBOIO» TOIXOZA ARIACTCA «aKonozudeckull Oymepana» —
oTpuLaTensHOe Bosaeicrere ¢GakTopoB Cpelbl Ha XO3SMCTBeHHbBIE MEpOTI-
PUSTHA M XHU3HD YeJIOBEKa (3po3us MOYB, CHIDKCHHUE COHEPXAHHS TyMyca B
TI0YBaxX, BO3pacTaHue 3a60JIeBAEMOCTH HACEICHHA U T.0IL).

BBILEHATOXKEHHOE TpeOYeT YCWICHUS 3K0102U4eCcK020 80CNUMAHUA,
IPEXIE BCEro, MHXEHEPHO-TEXHMYECKHUX KAIPOB, a TAKXE BCETO Hacese-
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HHf C LEJbIO BBIPAGOTKH COLMANBbHO-NICHXONOTMYECKHX YCTAHOBOK U
aKTUBHOM rpaXkKnaHCKOH MO3ULIUMA, OGEpeXHOro OTHOLUEHUS K INPUPOI-
HBbIM ¥ COLIMANMbHBIM 61araM — MPUPOIHLIM peCypcaM, YCIOBHMAM CpEIHI,
3KOCHUCTEMaM, TONMYAAUMAM U APYTMM OOBEKTaM, H3y4aeMBIM 3KOJIOTU-
YECKOM HAayKOil. DKOJOrMYecKoe BOCIIMTAHME HEMOCPEACTBEHHO CBS3a-
HO C 3Kon02uvecKum obyqeHueM W 3K0A02UudecKoll nponazanool.

Kak akonornyeckoe BOCMUTAaHHE, TaK U IKOJOTMYECKOE OBydEeHHE
HanpaB/lIeHbl Ha BbIPabOTKY 3K0102UMecK020 peaausma, T. €. NIPaBUIBHOTO,
Hay4yHOro ITOHMMAaHHUS XapakTepa 3KOJOrH4eCKMX BO3IEHCTBHitI Ha XO-
3AACTBEHHYIO NEATENBHOCTb U XHU3Hb YesnoBeka. MCXONHBIMM 3KOJIOTU-
YECKMMH NMOCBUTKAMH ISl KAXIOTO PEATMCTHUYECKH MBICIISILLIEO YesIoBe-
Ka CIIyXaT NpenCTaBJI€HUA O HEOOXOQUMOCTH OTrpaHHHEHHOro BO3IEH -
CTBUS Ha NPHUPONY, OTPAaHUYECHHOTO €€ NpeoOpa3oBaHHsl B pPE3ylbTaTe
XO3MCTBOBAHHMSA, COXPAHEHUS 3KONOrHYECKOTO PaBHOBECUSL M NPHUPOI-
HOTO pa3HooOpa3usi, MaKCUMAJIBLHOIO IIPUCIIOCOOIEHHUs (anarnTaluu)
YEJIOBEYECKOro X035 MCTBAa M BCEro yKJIala XH3HH OOLUECTBA K YCIOBHIM |
INPUPONHON Cpelbl.

B 3aK/104€HME aBTOPH XOTENH Obl OTMETUTD, YTO NpeiaraemMoe yyeo-
HOE MoCO6GHE COCTARNIEHO C YYETOM MEXIYHAPOIHBIX CTAHAAPTHBIX MPO-
TpaMM MO 3KOJIOTMM U CTPAaTerMu OXpaHbl OKPYXKAIOLIEH CpEeXbl.

IMonpasnener 1.2. «3agayn 3KOAOrMM B YCIOBUSIX HAyYHO-TEXHHUYEC-
Koro nporpeccar», 1.7 «Dkonornyeckue npouecchl» U 1.8 «Dkonoruyec-
KHC 3aKOHLI» BBIMOJHEHBI B COAPYXECTBE C YYEHBIMU YKPAMHCKOW UH-
XeHepHo-Teaaroruyeckoit akagemuu. CoasropoM noapasaena 1.2 ssns-
ercst JLA. IllTaHbKo, coasropamu noapa3snenos 1.7 u 1.8. — M.T. JleseproB
u B.I1. PomaHeHko.

Monpasnensr 1.5. «CoobiiecTBo ¥ nomynsiuus», 3.3. «dxkonornyeckast
POb MPOLECCOB TOpooOpa3oBaHHUS» BBHIMOJIHEHB B COTPYAHHYECTBE C
yuyeHeIMH HaBouiickoro ropHo-merajrypryyeckoro KoMbuHara 1 06-
JIACTHOTO HayYHO-IIPOU3BOACTBEHHOTO LIEHTPa CeJLCKOro XO3giCTBa.
CoapropoM nonpasnena 1.5 saasercsa LL.M. Pysues, coaBropom noapas-
mena 3.3. — O.H. Manerud. Marucrpanr TawkenTtckoro FocynapcrBeH-
HOro 3koHomH4eckoro yuusepcurera @.111. Mypanos ssingercs coaBro-
poM mozmpasaena 2.2.

ABTOpbI BHIPAaXaloT CepAeyYHylo GnaromapHocTs HasowitckoMy rop-
HO-METALTYPrHYeCKOMY KOMOMHATY 3a CIIOHCOPCKYIO ITORIEPXKY, pe-
HEH3CHTaM M KoJUleraM o pabore 3a LIEHHBIE COBEThHI M OKa3aHHYIO
NOMOILb NPH HAIMCAaHUHM MOCOGHSL. "

3Ty KHUTY — HWTOr CBOETO 25-JIETHETO HAayYHOro COTPYAHHMYECTBA
aBropHl nocssiaior 10-retuio HeszaBucumoctu Yibekucrana.



Pa3pen 1

BKOJOI'is: NPEAMET, 3ATAYNA,
OCHOBHBIE ITOHATHUA U 3AKOHbI

HauGonee o6GILMMH M ONPEOCIAOIHMHE MOHATUAMH B 3KOJOTHH
SABIAIOTCA, KPOME TNOHATHSI CAMOTO TNMPEAMETa, TEPMUHBI «OP2aHUIMbI> U
«cpeda».

ITog TepMMHOM «OpPraHM3Mbl» NOHUMAETCH COBOKYMHOCTb OOBEK-
TOB, OOJIaaloIMX TPH3HAKaMH XH3HU. Tak Kak nmpobjieMa rpaHi MEXIy
XHUBBIM M HEXHBBIM, a TAKXE TPOUCXOXAEHHSA XHUBOTO U3 HEXHUBOIO 0
CHX NOP HE pa3pellieHa HAyKOi, TEPMUH «OPraHU3MbI» (CHHOHMM: «JiCU-
60e geujecmao») MMEET palIHYHOE TONKOBAHNE — OHOTOrHYecKoe, 3KO0-
JIOTHYECKOE, TEPMOTHHAMHYECKOE U T.IL.

C 3KONIOTHYECKMX TMO3ULHIA (M O TFeOXMMHYECKUX TOXE) ITTaBHOH
OCOGEHHOCTBIO OPraHM3MOB (XHBOIO BEIECTBA) ABIAETCS MX CIOCO6-
HOCTb TNPOMYCKATh Yepe3 ce0sl aTOMBI XMMHYECKUX 3JIEMEHTOB 3€MHOM
KOpHI, ruapocheprl M aTMochephl, OCYILECTBIAT HX COPTHPOBKY B IIPO-
Hecce XU3HEHACATENIBHOCTH M BO3BpallaTh OKpyXalwllei cpene Bce pa-
Hee B3SITOE B KOHIIC XH3HEHHOTO LIMKJIA.

OpraHn3Mul He MOTYT CyLLECTBOBAaTh BHE KOHKPETHOH cpeabsl. OmHaKo
He no6as cpelia MPUTogHA T MX XU3HEAEATEIEHOCTH, OPraHHU3MBI CylLe-
CTBYIOT TOJIEKO B JIOCTATOYHO KauyeCTBeHHOi cpene. Ilpu 3ToM mox kaue-
cmeom oxpydcaiouieli cpedbi MOHUMAETCS CTENIEHb COOTBETCTBUS NPHpOI-
HBIX YCOBUH NOTPeGHOCTAM 4YEJIOBEKA WM IPYTHX XUBBIX OPraHM3MOB.

IlepBoouepenHoil 3amayeil SKOMOTHM SBIAECTCS OGECIIEYEHHE YENO-
BEKa, a TAKXE HEIOCPEACTBEHHO M KOCBCHHO CBA3AHHAIX C HHM Opra-
HH3MOB JOCTATOYHO BBICOKMM KAYECTBOM OKpYXaloLIeH cpeabl WiH, 110
KpaliHeli Mepe, HeOMyllleHue CYIIECTBEHHOIO €ro CHUXEHHMS.

Koraa Mbl rOBOpMM «IOCTATOYHO BHICOKOE KayeCTBO», 3TO O3HAYAET,
YTO cpella DOJDKHA CIOCOOCTBOBATh YCTOMYHMBOMY (PYHKLIMOHMPOBAHUIO
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IIPUPOOHO CIOXHUBLICHCS WX NpeoOpa30OBaHHON YEJIOBEKOM 3KOJIOTH-
YeCKOM CUCTEMBI, a TAKXKE HE CO3AaBaTh MPEANOCHUIOK U AeTpajalyH
JIOBBIX OPraHU3MOB M MOMY/ISALMIA (B TIEPBYIO OYEpenb, YEIOBEYECKON U
XH3HEHHO C HHUM CBSI3aHHBIX).

Kpumepuamu kauwecmea cpedbi SBISIIOTCH: BbICOKasA Guosornyeckas
MpPOIYKTUBHOCTL BUIOB, ONTHUMATBHOE COOTHOLICHHE BUIOB B GHOMac-
ce u ap. (Craguuukwuit, PonuoHos, 1988).

CaM Xe TEepMHH «Cpelia» B 3KOJIOTMM TOHHUMAETCH KaK COBOKYII-
HOCTb NPUPOIHBIX WIM Mpeofpa3OBaHHBIX TEA M ABICHHHA, HaXOASLLHX-
Csi B MPSMBIX WIA KOCBEHHBIX OTHOLIEHMSIX C opraHusmamu. [lonsrne
«cpefia» UMEET MHOTO CHHOHUMOB NIPOU3BOAHBIX OT 3TOro CJIOBa, KOTO-
prie OyIyT pacCMOTPEHHI HHXE.

B DaHHOM pasjesie¢ pacCMAaTpUBAIOTCA M OPYTHE BaXHBIC ITOHATUA
OHONOTHUM U SKOJIOTHH: 3KOJIOTHYECKasi CUCTeMa, OHOreoneHo3, momyus-
1Ms, IKOJOTHYecKas HHMINa, abuorHyeckue M GHOTHYECKME (HAKTODHI
M T.0I.

1.1. DKOJIOTHA KAK HAVKA, EE NOJIPA3JAEJbI
U CBA3N

TepMHH «3KONOTHsS» M €ro ornpeneieHye BrepBble ObUTH BBEICHH B
1866 r. HemeuxuM Guonorom DpHcrom Texkenem (1834 — 1919). Ilon
3KONOrHeil OH MOHMMAT B3aAWMOCBSI3b OPraHM3MoB U cpeabl (Haeckel,
1866). Kak otmeuaer M.M. Kanuuuu (1996), caMbiM OpUTHHAJIBHBIM B
HCTOPHM . TEPMHMHA SIBISAETCA TO, YTO mo3xe . I'ekkens oTKasalcsa OT
BBEICHHOT'O MM Ha3BaHHS HOBOH HayKH, 3aMEHHB €r0 «JKOHOMHEHN NMpH-

-poIbI» U «OHOHOMMEH», a B TEPMUHONOTHM HECMOTPS Ha 3TO BCE PaBHO

3aKpenwicsl MepBOHAYaNbHBIM BApMAHT Ha3BaHMS HOBOW HayKM- «3KO-
JIOTHSI».

CnoBO «3KOJIOTUs» 0Opa30BaHO OT IPEYECKOTO «OMKOC»,YTO O3Ha-
YAaET «IOM», «KWJIHIIIE», IO3TOMY B HEKOTOPbIX paboTax MOXHO BCTpE-
THTb TEPMHH-CHHOHUM <«OHKOJIOTHSI» '

B 6yKBaJILHOM CMBICIIE CJIOBA IKOJIOTMSI — 3TO HayKa 06 opraHu3Max
«y ce6s noMax». B Gostee CTporoM cMEICTIE IKOJIOTHA — 3TO HayKa 00 OTHO-
NIeHASX OPraHEA3MOB KK IPYN OPraHU3MOB K OKPYXAIOmEH HX cpene Wi
HAYKA O B3AHMOOTHOMICHHAX MEXIY JKHBHIMH OPraHH3MAMH H CpeloH HX
o6uramusa. [To HalieMy MHEHHMIO, B 3TO OIpEAeIEHHE HEOBXOAUMO BKIIIO-
YMTh HE TONBKO OTHOLIEHHS WIM B3aMMOOTHOIUECHHS, HO M TOHATHE
COBOKYIIHOCTM OpPraHM3MoB M cpensl (M (OpMHpOBAHHE ITOH COBOKYII-
HOCTH).

CyllecTBYIOT M APYTHE TOJNKOBAaHUS 3KOJOrMHM KaK HayKH, B TOM
yucie ¢ popMupoBaHHeM & 3amay. Hanpumep, no B.A. Pankesuy (1977)
3KONOrMA — 3TO HayKa, HCCIEAYIOIAs 3aKOHOMEPHOCTH XH3HEACATENIBHO-
CTH OpraHM3MOB (B JIIOObIX €€ TPOSIBICHUAX, Ha BCEX YPOBHAX MHTCIpa-
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UMM) B MX ECTECTBEHHOH Cpele OOMTAaHMA C Y4ETOM H3MEHECHUM, BHOCH-
MBIX B Cpelly JESATENbHOCTHIO YEIOBEKA.,

OueHp 06pasHoe onpeaeneHne SKOTOTMH U €6 B3aMMOCBS3HU C IpYTH-
MM AUCLMILIMHAMU naHo B KHure I1. beprokca u [I. Pamna (1980). Ouu
CChUTaloTCs Ha paboty A. Jleononnaa (1966), KOTOpHI, CTPEMACH IaTh Ha-
IIAHOE MPEACTABRICHHE O PAa3NHYHBIX chepax AEATENHHOCTH YEI0BEKa,
CpaBHWI 3€MJIIO C PeKOM, He MMEIOWIEH HU Hayana, HH KOHLA («Round
Rivers ). B cBolo ouepenn, HasBaHHe A. JIeONMONbI MO3AMMCTBOBAT M3 Ha-
POIHOIO NpeiaHus, COrJIacHO KotopoMy apoBocek [Monb BaHbaH cyyaii-
HO OGHapyXWI Ha CeBepe aMePHKAHCKOro 1rrata BHCKOHCHH peky, KoTo-
pasi He MM€JIa HH MCTOKA, HH YCThAI.

Hrak, 3emnst — 310 Round River, no KOTOpO#M MBI TUIBIBEM Ha II0TaX
H3 GpeBeH. UsyueHue NpudnH 06pa3oBaHMS, TIPENOTBPALICHNS ¥ JIMK-
BUJALMM 3aTOPOB MBI Ha3bIBAEM 3KOHOMHKOM, 3alIOMMHAHME M U3y4e-
HHE CTapLIX MaplUpPyTOB — HCTOpHEH, BLIOGOD HOBBIX MapLIPyTOB —
YNPaBICHHEM T'OCYAapCTBEHHBIMH [E€JIaMH, a PacCyXIEHHS O BO3MOX-
HBIX PEYHBIX TIOpPOrax M CTPEMHHHaX — MoauTHKON. U3syuenue noys,
Gnopsl ¥ dayHel BIONL pycna peKM — 3TO GHONOTHS, a H3y4EHHE MX
TIPOUCXOXACHUS U Pa3BUTHS BO BPEMEHH — IEONIOTMSA U 3BOJIOLMS;
NMPaKTHYECKOE HCIOMB30BAHHE MOYB, (JIOPH M (ayHbl — CENBCKOE XO-
3MCTBO M NMPOMBIIUIEHHOCTb.

OKonorusi — Hayka O CaMoil peKe ¢ ABUXYLLUMMUCA IO HEH IUIOTa-
MH, T.€. YI€HHE O OHOTHYECKO# HaBUrauuu. [T09TOMy OXpaHy OKpyXaio-
LIEH# Cpellbl MOXHO PacCMaTPHBaTh KaK MPEeANPHHUMAEMbIE HAMU MEDH,
YTOOBl peKe He MPUYMHSICH HEMONpPaBUMBIA BpeL.

Ecnu ucxonuth M3 onpeneneHus 3KoaoruM, TO oHa paccMaTpHBaeT
3eMJli0 KaK JOM, B KOTOPOM MBI XHBeM. UTO MBI XeJaeM IS CBOEro
KoMa? Bo-TepBhIX, YTOOBI OH GbUT HaJEXHBIM, HE Pa3pylIWics, 4TOOkI
€ro CTCHBI H KpHIlIa CHacajli HaC OT BCAKOrO poia Hemoronsl. Bo-BTo-
PBIX, B IOME IOJIXKEH OBITH YIOT, OH NOMXEH 06ECNEYHTh XOPOLLUUIl OTABIX
Tocne caMoil M3MaTbiBalolueil paGoTHL. A elle uTO? A elie KaXIbli 13
Hac CTapaeTcs CBOH JOM YNyYIUMTb, a HE NpPCBpalliaTh B IIPOXOTHOM
IBOp WJIM CKJIAll CTaphd.

Ecnu npunare napawiens, 4to 3eMis — 310 Tako# Xe IOM KaK M
Baiu oco6Hsik, naya wiM KBapTypa B MHOTO3TaXKe, TO KaXAOMY CTaHOBHT-
CS IIOHATHEC HE TOJILKO CMBICJIOBOE 3HaYEHHE TEPMMHA «3KOJIOTHS», HO
H OCHOBHEIE 3aJla4M 3TOIl HayKH.

Bkonorust — GHonorunyecKast AUCLMIUIHHA. IIpexae Bcero, noromy,
UTO B €MCTEME «OPraHH3MBI-CpPelia» ONpENe/SIOlEH KOMIIOHEHTON SB-
JISI0TCS OPraHU3MBI KaK Harboliee CIOXHAs COCTARMAIOIIAS CUCTEMEL. B
TO XK€ BPEMS MMECHHO 3Ta KOMIIOHEHT2 B OINpENEJICHHOM CMBICIE SRIS-
eTCsl HauboJee «cnaboit», 3aBUCHMON OT cpenbl. [Tt OPraHU3MOB BaXKHa
«IIOrofia» Cpeinl, B TO BpEMs KaK «y IPHPOXLI HET IUIOX0i noromapi». Tem
HE MEHCe, yXyNIICHHE Cpeabl O0uTaHus, Oyaydn Ge3pasiMaHBIM IS cpe-
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b1, Gymepanrom 6bet no opranusmam. Cpezia He BOCIPUHMMAET CBOETO
YXYALUIEHHS, YXyALIEHUe BOCTIPUHUMAETCS TONbKO OpraHH3MaMHu. Hmen-
HO NMO3TOMY 3KoJorus Gasupyercsi Ha TaKMX GMONIOTHYECKMX NUCLIMII-
JIVHAaX KaK QH3HOJIOrUs, TeHeTHKa, 6nodu3nka, IBONOLHOHHASA ouono-
rUs 1 Op. Y 3THX IMCUMIUIMH NO3aWMCTBOBaHbBI MHOTHE METONLI MCCIIC-
JOBaHMI{ ¥ YaCTb IIOHATHIHO-TEPMUHONIOrMYECKOro afmnapara 3KOJIOrHH.

C npyroit CTOpOHBI, TO, YTO Mbi IIOHUMAEM I0I KOMITOHEHTOM «Cpe-
fa», SRNSAETCA OOBEKTOM M3YYCHHMS r€OJIOrMH, T€OXMMHMHM, TMIpOJOruH,
reorpaduu M Apyrux Hayk o 3emiie. CleZoBaTENbHO, 3KOJIOTHIO MOXHO
paccMaTpUBATh KaK HayKy, BO3HMKILYIO Ha CTbiKe 61oIOTHM ¥ HayK O
3emie. '

OnHakKo MpaKTHYeCKHEe 3afayd IKOJOTUM M OXpaHbl MPHPONBI
pellialoTCsl MPEeHMYIIECTBEHHO MHXCHCPHBIMM H XMMHKO-TEXHOJIOTHYEC-
KMM MeToaMu (0OpaboTKa OTXOOB, OYUCTKA GHLITOBBIX W IMPOMBILIICHHBIX
CTOKOB, MCIIONB30BAHHE HETPAIMLIMOHHBIX MCTOYHHKOB SHEPTMH H Ip.).
TloaToMy 3KOJOTMsl TECHCHILMM 00pa3oM CBf3aHa C TEXHMYECKUMHU M TeX-
HOJIOTMYECKMMHU NMCUMIUTHHAMH.

B 1eJI0M DKONIOTHIO ClIENyeT pacCMaTpyUBaTh KaK CHHTETHYECKYIO Ha-
YKy, Gonee WX MEHEE TECHO CBA3AHHYIO HE TOJLKO C NEPEYMCICHHBIMU
BHILLIE, HO M CO MHOTMMH JPYTMMHM JUCUMIUTHHAMU (SKOHOMHKOMH, Anep-
1O GM3NKON, MATEMATHKOl, Kemorpadueit u T.K.).

OCHOBHBIE B3aUMOCBA3M 3KOJOTHU C APYTMMHM HayKaMH CXEMaTH-
4yeCKM MoKa3aHbl Ha puc. 1.1.

HcTopusi 3KOJIOrMM KaK HayKH HACYMTHIBACT HEMHOIMM fonee COTHH
ner. D10, OIHAKO, HE 03HAYaeT, YTO OHA BO3HMKJIA Ha ITyCTOM MECTC. PoxpeHne
SKOJIOTHH GbUIO OMPENEACHO MPEABUIYLUIMM Pa3BUTHEM HayUHON MBICIH.

BHOJIOTMA

TEXHUYECKHE
M TEXHOJIOTMYE-
CKHE
JUCHUIUTAHB

Puc 1.1. B3anMOCBSA3b 3KOJIOTHH C APYTHMH HAYKAMH
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Hanpumep, B pa6ore B.B. Cranumnckoro (1933) ykaseiBaercsi, 4yTO elle B
1851 r. pyccxuit Hatypanuct K.®. Pynbe ykasbisan Ha HEOGXOTHMMOCT H3y-
1€HHsI OPraHU3MOB BO B3aMMHOM Pa3BUTUM, OPraHM3alMHU M 06pase XU3HH
B onpenefeHHbIX ycinoBusx. [Toaxe 3tu unewn passusan K.A. CepepLios
(1855). :

HMaxe mocne pabor D. Tekkens 3KONOTHS pa3sBMBAIACH LOBOILHO
MeueHHo. Tonbko B Hayane XX-ro Beka nosiBWIach CBOIHAst paGoTa 1o
3KOJIOTHH XHWBOTHbIX (Adams, 1913).

3a pyGexXoM CYILECTBEHHBIIl TOTYOK Pa3BUTHIO IKOJOTMH Haja byH-
nNaMeHTajbHas pabora Y. OnroHa (Elton, 1927), a B 6emuem CCCP —
ucciaenosanus JI.H. Kaukaposa (1933).

B Hacrosimee Bpemst 3Kkoorus — GypHO pa3BMBAIOLIAACS Hayka. U,
KakK Jnio0as apyrasi Hayka, OHa He TOJNBKO BITUTHIBAET B Ce6si MAEH CMEX-
HBIX IMCUMILUITMH, HO M CaMa mpeteprieBaeT qudpepeHILHaLmio.

OcHOBHBIE MOAPA3NENeHHUSI IKONOTHH OXAPAKTEPHU3OBAHEI HMXE, a

* MX B3aUMOCBSA3M IIPENCTABIEHH Ha puc. 1.2.

Obwas 3xon02us — HayKa O 3aKOHOMEPHOCTAX B3aUMOCBSI3ei 1 B3ay-
MOJIEHCTBMH OPraHU3MOB H MX COOGILECTB CO CPEXOl OGUTaHUS (Onym,
1968; daxo, 1975; Puxnedc, 1979 u ap.).

O61uast 3KONOrUs, B CBOIO OYepenb, MOIpPA3AENAeTCS HA aymakono-
2Ur0 U CuH3KO0A02UI0. AYTIKOJOTHS MCCIENYET OTHOILICHUS M B3aMMOJICH -
CTBUSL CO Cpenoit 0coGM KaKoro-iuGo BHma, €ro MOMYIALMHU M BCEro

Buoreo-
HEeHOMIOrus
X OKkonorus
AyT3Konorus
Obuas > pacreHuii
3KONOTHA
K 3
CuHaKonorus x;‘;ﬁ;ﬁ‘x
I'noGanpHasn
3KOJIOTHA
Oxonorus
Pernonanpnas ienosera Oxonorus
oA H CEeJIbCKOro
3KOJIOT Bronormn Xo03sgHcTBa
NPOMBILLIIEH-
HOCTH
?B:n(l)ouﬂoﬂﬂaﬂ ‘ Hxenepnas
KOJIOTHs 3KOJIOTHA
Lyl Dxonorus
. roponos

¢ Puc. 1.2. «]lepeBo» 3KOMOrHUECKIX JUCLIMTUTHH
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BHIA, MO3TOMY €€ €Lli€ Ha3bIBalOT 3KONOTHel ocobeil. DToT TepMHUH (a
HECKOJIBKO TTO3XE M TEPMHH <«CHHIKOJNOTHs») Obut BBeneH K. IHpere-
poM (Schroter, Kirchner, 1896).

CHHIKOIOTUS H3y4yaeT B3aHMOCBA3M Pa3HBIX COBMECTHO OOUTalo-
IUMX OPraHU3MOB JPYT C IDYTOM M C YCIIOBUSAMU aGHOTHYECKOH CPEIBI.
Cunskonoruio paspusan JI.H.Kamkapos (1933).

AyT3KONOTUS U CHHIKOJIOTHS TeCHEHLIMM o0pa3oM NepenieTalorcs
C 3Konozueli pacmenuli N 3konozueil Hueomuux (WM 3003KOJIOTHE).

OrBeTRIEHHEM NOCTIEAHEH ABNAETCA IK0M02UA Yerosekd. OTHAKO GOnb-
HWIMHCTBO HMCCIIEAOBATeAcH CKIOHHBI €€ BBIIENSTH B CAMOCTOSITEJIBHYIO
TaKCOHOMHYECKYIO BETBbL OOlIEil 3KONOrMH, MO0 BO B3aHMOACIHCTBUHU
YeJIOBEKAa M CPelbl BHICTYNMAIOT 3aKOHBI COLIMAIIBHOrO, 3KOHOMUYECKOIO
M TIONWTHYECKOro xapakrepa. ITo3ToMy €€ elile Ha3BIBAIOT COWUAAbHOU
3konoeuel.

Ha cTbike 5KONOrHM M MajleOHTOJIOTHH BO3HHMKIIA J80A0UUOHHAA KO-
Aozus.

B nmocnegHue necATWIETHS ILIMPOKOE PA3BUTHE ITONYYNIA pesuoHanb-
Has 3K0a02uA, KOTOPYI0 MOXHO IMOAPA3AEIUTEL Ha 3K0402UI0 20p0d0E6, KO-
A02UI0 ceabckoeo xo3salicmea W 3Koao2uro npomviuinennocmu. NHoraa 3tH
noapa3ficieHUs] OOBEOVHAIOT B cheyuanskylo sxonozuto (uau npuxaad-
HYI0).

Ot nocnenHeit OTIOYKOBANACH UHIICEHepHas sKoaozua. Tloa 3TUM Hau-
MCHOBaHHUEM NMOHHMMAETCH HayYHas IUCLMIUIMHA, U3y4aroliasi B3auMoacH-
cTBHE OOliecTBa C NMPUPOOHOI cpenoif B mpolecce OOILIECTBEHHOro
npou3sponcrsa (MBaHos, 1989).

OG6BeKTOM MCCIIENOBaHUA B MHXXEHEPHON 3KOJIOTMH SBISIOTCA npu-
podno-npomuitunennvie cucmemst (INTIC).

HakoHell, OTMETHUM elle OOHY 3KOJOTHYECKYI HUCUMIUIMHY —
2106abKyI0 3K0a02Ul0. DTa HayyHas AUCUMIUIMHA U3y4daer 6uochepy B
LIEJIOM, T.€. CAMYIO KPYIIHYIO 3KOJIOI'AYECKYIO CUCTEMY, OXBaThIBAIOLUYIO
Bech 3eMHOI wwap. ITo Muennio M.U. byauko (1977), oogHa U3 r1aBHEBIX
3a]]a4 COBPEMEHHOM IMTOOWILHON 3KOOTMHM 3aKII0Yaercsi B M3YYEHHMU
aHTPOIOr€HHBIX M3MEHEHUI NMPUPOOHOM Cpembl, a TaKkKe O000CHOBaHUE
METOIOB €€ COXpaHEHHs M YIYYLICHUS B MHTEpECaxX 4eloBEYecCTBa.

B cragum craHOBNEeHMS HAXOANTCH TAKHE OTPACIM M HAMpaBICHHSA
KaK KocMu4eckas 3K0A02UA, IKOA02UA KAemKU, MUKDPOOD2aHU3MO8 Y JIP.

TNosianeHne Bce HOBBIX M HOBBIX HAllpaBIEHHI B 9KOJMOTHH, €€ nud-
dbepeHUMalUA CBHAETENLCTBYIOT, Ha Halll B3rMAA, O OYpPHOM pa3BHTHH
3TOIl HayKH.

YT06B! OCMBICIIMT CYIIHOCTh M HaIlpaBRNeHHE AATHHEHILEro pa3BH-
THS 3KOAOTHH, LeiecoobpasHO oOpaTUTRCA K TeOpHH HHbOpMallMU, B
KOTOpOil BCAKOE MO3HAHHE PACCMaTPHUBAETCA KAK IPOLIECC YCTpaHEHUs
HEOMNpPEAENICHHOCTH, MU3MepAEeMOil BETHYHHOM IHTPOMHMHU. YCTpaHEHHE
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NMPHYUHHO-QYHKLIMOHANBHON HEONpeaeeHHOCTH HaeT WHGOPMALMIO
O 3aKOHax B3aMMOACHCTBUS INEMEHTOB CHUCTEM (TaKOBH B OHOJIOTMHM U
3KOJIOTHH 3aKOH T'OMOJIOTUYECKMX PSIOB B HACIEACTBEHHOM HM3MEHYH-
BOCTH, ycraHOoB/EHHHIH H.W. BaBwioBbiM, 3akoH koppenauu# XK. Kiosbe,
3aKOH MMHMMyMa [O. JIubuxa u np.). YcrpaHeHue CTPYKTYpHOi Heo-
MPEeNEIeHHOCTH JaeT HHGPOPMALMIO O LebIX CHCTEMAX 3aKOHOMEPHOC-
TeH, OOBACHAIOIUUX TOT WIM HHOM POI SBIEHMI (TaK, HA OCHOBE MeXa-
HUKHM BNOCJIEACTBMU TTOABUIMCH M PAa3BMIMCH OITTHKA, 3JIEKTPOMArHe-
TH3M, TEPMOOMHAMHUKA, fAfepHas (PU3MKa, TeOPHS OTHOCHTEABHOCTH M
pAll IPYTUX HayK).

Takum o6pa3oM, BrojsiHe OGOCHOBaHHO MOXHO YTBEPXIATh, YTO B
HACTOsILEE BPEMsSI IKOJIOTUS ITEPEXXKUBAET STAll YCTPAHEHHUS CTPYKTYp-
HOH HEONpeNeNeHHOCTH, a B PANE CBOMX MOJIOABIX OTpacieil — 3ramn
YCTPaHEHHUsI NMPUYUHHO-GOYHKIIMOHANLHOK HEONpeaeIeHHOCTH.

OnHako, Kak yxe ObUIO MOKa3aHO Bbille, Mbl Ha6JI10aEM TaKXKE HH-
TErpaLuio 3KOJIOTHHU C APYTUMM HayKaMH. B nipoliecce MHTerpaliuy 3K0o-
THs OKA3ajlach KaK OBl Ha MEPEKPECTKE ECTECTBEHHBIX M TEXHUYECKHX
HayK, ¢ OIHOI CTOPOHEI, U 00lUeCTBEHHO-OJIUTHYECKHX, C APYroi. Bos-
MOXHO, YTO yXX€ B HEAAJIEKOM OymyllleM MMEHHO 3KOJIOTHS CTaHET fifl-
POM CYNEpHayKM, KOTOpasi OOBEIMHUT BCE HAIlM HayYHble 3HAHMA B
COMHOE LeJioe (He B CMBICKIC SHUMKAOIEIUIECKOro COOPHMKA, a B CMBIC-
JIe CHCTEMbl OGILHX 3HAHHIK).

1.2. 3ATAYM DKOJIOTMM B YCJIIOBUSAX HAYYHO-
TEXHUYECKOrO ITPOTPECCA

Bca ucropus yenoBeuecTBa CBfi3aHA C HaNpsDKEHHON Gopwp6oii 3a
BBDKMBaHME, CYNIECTBOBAaHME M YJIydllleHHE YCJIOBHMM XH3HU. U Bo Bce
BpEMEHa XOSH}{CTBCHHaﬂ JEATEABLHOCTL MOAEH BCTyMada B T€ WJIH UHHE
KOH(IHKTHI C IPUPONOit, HAHOCWIA €ii GONBLINIA WM MEHbILHIA yiuep6.
OcobeHHO yCHNIOCH RIMSIHUE Y€EI0BEka Ha OKPYXAIOLIYIO CPelly B CBS3M
¢ yrnybieHHeM HaydHO-TEXHHUYECKO# pesoouuu. OcobeHHO Ha mep-
BBIX €€ 3Talax MMEIM MECTO CTHXMIHBIE MPOLECCH IpeobGpa3oBaHUA
MPUPONLI, BEAyMIME K €€ OIyCTOLICHUI0, HEKOHTPOJIIUPYEMOE HMCIIONb-
30BaHHUE NMPHPOIHBIX PECYPCOB, PE3KOE YXYAILUEHHE MPUPOIHON Cpeibl
3a CYeT cOpoca B Hee HEBHAAHHBIX paHbllle BPEAHBIX M JaXe MMOEIbHBIX
Jis OpraHM3MoB (B TOM YMCJI€ M JUIA 4YEIOBEKA) BEILECTB.

Hay4no-TexHuyeckmit mporpecc — siBIeHHEe BechbMa cioxHoe. OHo
OXBaTHIBAET HO TOJIPKO MPOU3BOACTBEHHYIO IEATEIBHOCTb, HO W APYTHE
chepsl Xu3HU (IOTpeGIeH e, IyXOBHAS XU3Hb, B3AUMOOTHOLUCHHUS MEX-
Ny JIOABMU U T.N.), OOHAKO ONPEAEISIIOIIMM BCE XK€ ABISETCS WMEHHO
Mpou3BoaCTBo. ['MneprpodpupoBaHHOE pa3sBUTHE MPOM3BONCTBA JOCTHI-
JIO CTOJIb BNEYaTISIOIUX MAcCIUTa0OB, YTO HAYYHO-TEXHUYECKOE H 3KONO-
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THYECKOE Pa3BUTHE OOLIECTBa BOLLIO B mpoTHBopeyue. HUTak, ¢ onHOM
CTOpPOHBI, HAYYHO-TEXHHUYECKHUII Mporpecc (WIM PeBONIOLUsI, KaK MHOIIa
HA3LIBAIOT PE3KMII €0 BCIVIECK), a, C APYTIOi CTOPOHEI, aHTHUITO/ Nporpecca
— 3KOn02uMecKull Kpu3uc aHTPOIIOTEHHOTO MPOMCXOXACHUS.

Brixoo H3 CHTyallMM, KOTOPYI0 MOXHO Ha3BaTh HMaTOBOH, KOE-KTO
BUIUT B NMPOBEICHNU KOMIUIEKCA pPamHKaJbHbIX (€CIM HE CKa3arb —
IPaKOHOBCKMX) MEPONPHATHII, BKIIOYAIOMIMX IpEKpallleHue HalbHeMn-
HIEr0 POCTa HACEJIEHHS IUIAHEThI, PE3KOE CHMKEHHE TEMITOB ITPOMBILLI-
JICHHOTO TIPOU3BOJICTBA, MEPEKITIOUECHHE MaTepHAIbHBIX CPEICTB Ha 60pLOY
C 3arpA3HEHUEM OKpYXawileil cpeasl U T.. OAHAKO pealbHOCTh OCYLIE-
CTBJICHUA TaKHX MEPONPHUSTHIl HEBEIHKA.

Kak crpasemwnBo ykassiBaer M.I'. Hlanmana ¢ coasropamu (1982),
«TIPEOIONICHUE U3AEPXKEK HAayYHO-TEXHMYECKOH pPEBOMIOIMH BO3MOXHO
JIULIb CPENCTBAMH HayYHO-TeXHHYecKoro rnporpecca» (c. 4). I'To MHeHMIO
3THUX aBTOPOB, pa3pabaThiBasi M UCNONB3YA KOJIMYECCTBEHHLIE MaTeMaTH-
YeCKHe MOIENH, IO3BOJNAIOIME PACCUMTHIBATh BEPOSTHBIE U3MEHEHHSA
310pOBbA HACEJIEHMS] B CBSI3M C YCJIOBUSIMM €ro Tpyda M ObITa, B TOM
YHCJIE COCTOSIHMEM OKpyXalolieil cpeabl, BOBMOXHO 3a061aroBpeMeHHO
copMynTHpOBaThk VI TOrO WIH HHOTO HACEJIEHHOTO IyHKTa TEXHOIO-
THYECKUE, TEXHHYECKHE, TUIIAHMPOBOYHEIE, CTPOMTENIbHEIE, METHOPATHB-
HbI€ U JIPYrUe 3aJadd, pellieHUE KOTOPHIX 00ECreYnT NMpeofoIeHUE WiIH
Jaxe NPEeRyTNPEeXICHUE SKOJOrHYECKHMX M TMTMEHHMYECKMX M3IEPXEK
HayJHO-TEXHUYECKOI'o Iporpecca.

OnHako U JaHHOE MHEHHE HE MOXET CYMUTATECS! MCUEPITHIBAIOILIMM OTHO-
CHTEJTBHO 3371a4, CTOSLUMX Iepel 3KONOrHYecKoi HayKoiA.

Ha Haiw B3rstn, Haubosnee ynadHO KOMILIEKC IKOMOTMYECKHX 3a1ay
chopmynuposad M.C. I'wispossiM ¢ coapropamu (1977). 3ror KOMII-
JIEKC BKJIIOYAET CJICAYIOLIUE YACTHBHIE 33Ja4M: U3YYCHHE 3aKOHOMEPHO-
cTeil OpraHM3aUMM XH3HH, B TOM YHCJIE B CBA3M C aHTPOMOr€HHBIM
BO3JICACTBMEM Ha DKOJMOTHYECKHME CHCTEMBI, CO3NAaHUE HAyYHBIX OCHOB
VICMONMB30BAHUA OHOJIOTHYECKMX MU HEOMONIOrMYECKUX MPHUPOXHBIX pe-
CYpCOB, MPOTrHO3MPOBAHUE M3MEHEHMIT NMPUPOALI MOJA BIUAHHEM HEA-
TEJBHOCTH YEJIOBEKA; YIPARIEHHE MPOLIECCAMH, NPOTEKAIOIMMH B 6HO-
Cpeae, C LeNbl0 COXPAHEHUS M ONMTUMM3ALUM cpelbl OOUTAaHHUA YEeJIOBe-
Ka; peryaalus YUCICHHOCTH IOMYyNALMI; OorpaHUYeHUEe NMPHUMEHEHHUS
XMMHU4YECKMX CpeICTB sl 6opprOH C BpeHBIMM BUIAMH; HaleXHas WH-
IUKAUMS 3arpA3HEHHUS NPUPOSHBIX Cpell, BOCCTAHOBICHHME HAapYIUCH-
HBIX 3KOJIOTHYECKHX CHCTEM; COXPAaHEHHE ITATOHHBIX Y4acTKOB 6GHO-
cbepbl; nepexon OT MPOMEICAA K XO3SMIMCTBY.

ITo M.U. Byasiko (1977), nepBoouepenHas 3ama4a raobanbHUR 3KO-
JIOTMM — TPOTrHO3MPOBAaHHE H3MEHEHHIl GHocdepn B OyaylUEeM, 4YTO
HOJIXHO CITYXWTh OCHOBOM IUI1 pa3paboTKX MEpONPHUATHIA Ha Orvxkai-
IIHE TOAB M TEPCIEKTHBY 10 COXPAHEHMIO M YIy4lIeHHWIO CpeAbl OOM-
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TaHHS JIOJEi, a TAaKKE NPEIOTBPALICHUIO HEXENaTeJIbHBIX M3MCHEHUM
6uocodepkl.

3anayu 3KONOrvM MPUMEHHTENLHO K ACATENLHOCTH WHXEHEpA IPo-
MBIIIUTIEHHOTO NPOU3BOACTBA WIH HPOEKTHO-KOHCTPYKTOPCKOTO Npen-
npustusa I.B. Craganukuit u A.U. Poavonos - (1988) dopmynupyior
CeayIolUM o6pa3oM: ONTUMHU3AIUS TEXHONIOIMYECCKHUX, WHXXKEHEPHBIX U
MPOEKTHO-KOHCTPYKTOPCKUX PELUCHMH, UCXOAAIUMX U3 MHHUMAILHOIO
yiuepb6a okpyxalwoumeif cpee ¥ 3I0pOBBI0 YEJIOBEKA; IIPOrHO3MPOBaHME
H OLCEHKAa BO3MOXHBIX OTPHLATENbHBIX MOCNEACTBUIl AECHCTBYIOLLHX,
PEKOHCTPYUPYEMBIX U MPOCKTUPYEMBIX HMPEANPUATHI LIS OKpyXaio-
LLe Cpearl, YeIOBeKa, XXMBOTHBIX, PACTEHHUI, CEILCKOTO, JIECHOTO H pHIG-
HOrO XO3MiiCTBa; CBOEBPEMEHHOE BHISIBIICHUE M KOPPEKTHPOBKA KOHK-
PETHBIX TEXHOJIOTHYECKHMX MPOLIECCOB, HAHOCAIIMX YILEPO OKpyXaloleit
Cpene, YIrpoXalollUX 3A0POBBIO HEJIOBEKa, OTPULATENBHO BIMSIOIIMAX HA
NPUPOAHBIE U AHTPOIIOTEHHBIE CHCTEMBI.

OnHako 3aech Xe HEOOXOMUMO OTMETUTh, YTO CHCTEMA MEP, Halpas-
JICHHBLIX HA MOAACPXAHME PALMOHAIBHOIO B3aMMOACIHCTBHA OOLIECTBa
M MPUPONKI, OOECIIEYNBAIOLIMX COXPAHEHUE M BOCCTAHOBICHUE MPUPOI-
HRIX PECYpPCOB, NPENYNPEXAAIOLINX MPSAMbIE U KOCBEHHBIE HE[aTHBHBIE
BIIHAHUS PE3YJILTATOB ACATEIBHOCTH OOLIECTBA Ha TPHUPOLY M 310POBLE
YE€JIOBEKA, COCTAB/IACT CYLIHOCTh JAPYTrOif HAayKM — OXpaHbl HpUPOOs..

ITepennereHue 3a1a4y 3KOMOTHH M OXPaHBI IIPUPOILI CBUAETEILCTBYET
00 MX TecHelilci CBSI3M, MO3TOMY TPOBEAEHHE CTPOrOil MPaHMLBI MEX-
Iy HUMH HEBO3MOXHO. B rpyGoM IpHOIMKEHHHM SKONOTUS MOXET pac-
CMaTPUBATLCH B KAYECTBE TCOPETHYECKONH OCHOBBI OXpaHbi Npupoanl. B
CBOIO O4Yepellb, OXpaHa MPUPOAHI — 3TO MPAKTHYECKHE MEPBI U METOIbI
peIIeHUs] SKOJIOTHYECKHUX 3aka4y. B 9TOM cMBIC/IE MOABISIOILUECS BpeMs
OT BPEMEHHU TMOHATHSA TUIIA «TEXHUYECKAA IKOJOTHUM», «[IPOMBILUICHHAA
9KOJIOTHUSI» U HEKOTOpHIE APYTHE IO CYTH HE SIBISAIOTCH 3KOJIOTMYCCKH-
MM IMCUMIUTMHaMU. OHU JiHllIb O0ECNEYHBAIOT MHXKEHEPHOE pElliCHHE
9KONIOTMYECKHX 3a4a4 M, NIpeXIe BCEro, IIaBHON Cpeau HUX — COXpaHe-
HHE Ka4yeCTBa NPUPOTHON Cpeabl.

Cpeny BaXHEMIUMX 3a1a4, KOTOPHIE pellaeT NPOMU3BOACTBO, MOXHO
OTMETUTH CIEAYIOUIME: YBEIWYCHUE BBIXOAA IMONE3HON NPOAYKLHUH M
MOBBILLICHHE MPOU3BOAMTENBHOCTH Tpyaa. OQHAKO NpPH 3TOM BO3HHKA-
IOT HEraTUBHBIE BO3ACHCTBUA Ha NPUPOIHYIO CPEAY, TAKHE KaK HCTOILLe-
HHE MIPUPOAHLIX PECYPCOB, MOCTYILUIEHHE OTXONOB B NMPUPOAHHIE CHCTE-
MBI U, KaK PE3y/abTarT, ACrpajaliud M JaXe YHUUTOXEHUE ITHX CHUCTEM
(rubenb necos, 3aMOPEI PHIOLI, CHUXKEHHUE IIPOXYKTUBHOCTH CEJILCKOXO-
3AMCTBEHHBIX Yroauii, poct 3a60eBacMOCTH HaceneHHUs). OCHOBHBIMHU
HCTOYHHUKAMH HETAaTUBHBIX MPOLIECCOB B MPUPOAHON cpele, KpoMe Mpo-
MBILUIEHHOTO IIPOM3BOACTBA, ARIAIOTCH TEIUIOSHEPreTHKA, TPAaHCHOPT (Ha-
3eMHBIA, BOOHBIN, BO3AYIUHBII), 106BIYa MONE3HBIX UCKOMaeMBbIX, Hedre-
nepepaborka U HedbTeXMMHS.
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HeratusHsie IMPpOLECChI MOTYT ObITh OCIabIeHBI WK JaX€ ITOJTHOC-
TbIO UCKIIOYCHBI MYTEM pELUCHUSA CJICOAYIOUIMX MHXCHEPHO-TEXHHUYEC-
KHUX 3aJay: CO3NaHUs O€30TXOIHBIX TEXHONOTHM, MOJHOMI YTUIHW3ALHUHU
ChIpbl H OTXOHOB, COBEPHICHCTBOBAHUSA CIIOCODOB OYMCTKM OTXOIOB M
CNIOCOOOB CXHTAHUS TOIUTMBA, UCIMOJBb30BAHUS aJbTEPHATUBHBIX 3HEp-
TOHOCUTEJICH U T.IN. I/IH)KCHCPHBIC MCPOIIpHUATHSA, B CBOIO o4Yepelb, obec-
[e4yar pEeICHUC YUCTO IKOJOIMYECKHMX 3amay — COXpaHE€HHsI NMPUPOI-
HBIX CHCTEM, OrpaHHUYCHMS MOCTYIUIEHUH B 3TH CUCTEMBI XUMHUYCCKHUX,
TETUTOBLIX U MHBIX 3arpsa3HUTENECH.

1.3. DKOJIOTMYECKASI CUCTEMA U BHOT'EOLIEHO3

KuBbIe OPraHM3Mbl B NPUPOAE CYLUECTBYIOT HE CaMU IO cebe, a B
OMpEACICHHON reojoro-reorpaduyeckoii cpeae ¥ BO B3aMMOCBSI3H C
APYTUMH OpPraHH3MaMmH. BTa B3aMMOCBA3b XXMBOTO C HEXHUBBIM B 3KOJIO-
UM XapaKTepH3yeTcss QyHAAMEHTANBHBIMM ITOHATHAMH <«3K0A02UMecKan
cucmema» U «buozeoueros».

IloHsTHe «cHCTeMa» (OT rpey. systema — Li€I0€, COCTARIEHHOE U3 Ya-
CTEH; COEAMHEHME) OTHOCHTCH K YMCITY OOLICHaYyYHBIX M OGO3HAYAEeT
MHOXECTBO 3JIEMEHTOB, HaXOMSILUMXCS B OTHOIIEHHSAX M CBSA3SAX APYT C
ApYTOM ¥ 00pa3yiollinX ONMpeeNeHHYI0 LETOCTHOCTb (€OHHCTBO).

CHcreMaM NpUCy1LM cBoOiiCTBa amepdrcemuocmy (LIEIOCTHOCTH), T.€.
TaKHe, KOTOpBIC HE Hab104a10TCS ¥ COCTABJIAIOILMX €€ neMeHTOB. MHEI-
MU CJIIOBAMH, 3TO CBOMCTBA LIEJIOTO, HE BLIBOJMMBIE M3 CBOICTB YacTeii.
Hanpumep, MarHUTHOCTb CTTaBOB MapraHLa U repMaHus He MOrJIa GHITh
NIPEACKa3aHa M BBIBCACHA U3 CBOWCTB 3THX 3JIEMEHTOB, TaK KaK 06a OHU
ABIISAIOTCS HEMArHUTHBIMU. CBOHCTBa OPraHU3MOB TAKXe HE MOIYT GbITh
BBIBCACHBI U3 CBOMCTB COCNMHEHUH yIepoaa, He o61analolHX IIpU3Ha-
KaMH XHBOIO BELUECTBA.

CBOMCTBO 3MEPIKEHTHOCTH GBUIO M3BECTHO ClUE B APECBHOCTH M
BRIDAXAJIOCh B AHTUYHOM NPHUHUMIIE: 11e/10€ GOJIblie CYMMBI €r0 YacTeM.
C 3THX NMO3MLMIA HEBO3MOXEH MCKYCCTBEHHBII 3M0eH PpaHKeHIITENH
(13 pomana Illennu), Tak Kak MeXaHHYECKOE COCpEAOTOYECHHUE YacTeH
OpraHM3Ma HUKOIAA HE JacT LEJIOCTHOTO OpraHu3Ma.

Ilon aKonoruueckoi cucTeMoil MOHMMAaETCs B3aMMOCBA3AHHASI COBO-
KYNHOCTb COBMECTHO OOHMTAIOIIMX OPraHH3MOB M Cpelbl HX CYNECTBGBA-
HaA ([lioBunpo, Tanr, 1966; Onym, 1975; BopoHiios, XaputoHosa, 1977;
OysH, 1977 u mp.). BaXHbIM MPU3HAKOM 3KOMOTHYECKOH CHCTEMBI (v
3KOCHCTEMBI) SBIAETCA ee Ge3pa3MepHOCTh (Ge3paHroBocthb). ITosromy
B KA4Y€CTBC NIPHMEPOB TaKOH CHCTEMBI MOXHO IIPHUBECTH KaIUIIO BOHBI C
¢ 6aKTepHaNbHBIM HaceJeHHEM, 03O, JIYT, CTElb, JIEC, 6uopunLTp, Ka-
OHHY KOCMHYECKOro Kopabia M T.N. YXe U3 3TOro MepevyrcieHUs mo-
HATHO, YTO 3KOCHUCTEMBI MOTYT OBITH MpupodHbie WIH ecmecmeeHHble U
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UIMEHeHHble 4enr08eKoM WM ucKyccmeennble. T100aTbHON 3KOCHCTEMON
ARseTca 6uocgepa. _

B.I'. HecrepoB (1981) paannyaer Tp THIa GMOIOr0-3KOTOrHIECKHUX
CUCTEM:  Op2aHUIMEHHO-3KO0N02UMeCKle, UeH030-9K0A02a4ecKUe U obwue
6uoskonoeuyeckue. TIpuMepaMy TEPBOTO THMA MOIYT OBITH AEPEBO CO
CBOMM YYaCTKOM TNPOCTPAHCTBa, MeIBEXb CO CBOEH GepioroH, nuuuHa
MaiiCKOro Xyka co cBoeii cdepoit obutaHUs ¥ T.M. Ko BropoMmy THITY
OTHOCSTCS YYACTOK JIeca, CTajio XMBOTHHIX BMECTE € MACTOMIIEM, KOJIO-
HMS Lianeib BMECTE C JEPEBbAMH U 6070TOM U T.M. CHCTEMBI TPETHETO
TUIIA — KOMIUIEKCHEIE, 0603HaYaeMble OHATHSMHU CTEMb, 03€PO, PeKa,
MOpe€, OKEaH, JIEMHUK U T.IL., IIOJ KOTOPHIMU MOAPA3yMEBACTCS BCE KUBOC
M HEXMBOE Ha TOBEPXHOCTH 3eMJIM M B OKPECTHOCTAX €€ B reorpa-
dUYeCKOM paifoHe WIM B LENIOW 30HE.

B 3KOCHCTEMaX OCYILIECTRISIETCS KaK BHYTPEHHMH, TaK H BHEILHUH
o6MeH BELIECTB U SHEPrUU. DKOCHCTEMaM CBOMCTBEHHBI OTNPEACICHHBIC
nuuessie yenu, a TAKXKE nuujeevie (mpogueckue) yposHu. Obwas 3ako-
HOMEPHOCTb JTHX Lieneil COCTOMT B TOM, YTO ONHHM OPraHM3Mbl CIyXaT
TMLLEH APYTHM, KOTOPHIE, B CBOIO OYEPE/lb, CITYXKAT MHILCH TPETHUM H T.A.

H3MeHeHHs, BO3HMKAIOLIME BO BHEILIHEH CPEsE, OKa3bIBalOT CO CTO-
POHBI SKOCHCTEMBI OTBETHYIO PEAKLIMIO, KOTOPask MOXET NPUBECTH nmbo
K YCTPaHEHMIO 3THX M3MEHEHMH, N160 BbI3BATh 1epecTpoiiKy caMom
3KOCHCTEMBI.

DKOJOrMYECKHE CUCTEMbl HAXOMATCS B TECHOM B3aUMOCBA3U C KIIM-
MAaTOM M APYTMMH 30HAJTBHBIMM (PaKTOpaMy, MOITOMY OHH o0beIHA-
JOTCS B XapaKTepHbie IPHPOIHbIE 30HbI — Ouombi. I10 IIx.M. AHnepcoHy
(1985), 6HOMBI — 3TO OIPEHCICHHBIC ¢du3mKo-reorpapudeckue obnac-
T GHocdepsl ¢ XapakTepHoil GayHo# U ¢dnopoit. MupoBoit okeaH OH
CUMTAET eIMHBIM GMOMOM, HECMOTDS Ha TO, YTO OH JEJUTCA Ha 061acTH
wenbda, KopaioBbix pudoB, a TAKKE OTKPHITOro OKeaHa, TakK KakK BCE
OHM YpE3BbIYAIHO TECHO CBS3AHBI MEX1Y COOOH. Kiaccudmkauusg 61o-
MOB CYILIM JaHa, HarnpuMep, B pabote I'. Barrepa (Walter, 1973). B 6onee
ILMPOKOM CMBIC/IE TIPUMEHSIOT TEPMHH «6uom» WK «buomuveckoe co06-
wecmeo». TIoM MOCAEAHMM TEPMMHOM TOHMMAIOT COOOLIECTBO B3aUMO-
CBSI3AHHBIX IPYF C JPYroM OPraHM3MOB, XHMBYILUHX Ha ONpPCNCICHHOM
y4acTKe CymiM Wwin BogoeMa (MUTPIOLIKHH U 1. 1987).

CXOIHBIM C SKOCHCTEMOI SBJIAETCsE MoHsITHE GuoreoueHosa. B ormm-
Yyde OT DKOCHCTEMbI OMOTEOlIeHO3 — IOHATHE PAa3sMEPHOE, PAHTOBOC,
FIPMYEM Pa3MEPHOCTh €My TPUIACT OMNpeNeeHHbIA KOMIUIEKC OpraHu3-
MOB H YCJIOBHUi cpeasl. bHoreoneHo3 MOXHO ONpeAeIHTh KaK OJHOPOIHBIH
YUACTOK CpeAbl C OmpenesieHALM COCTABOM KMBLIX (Ouoneno3) M KOCHBIX
(mousa, npH3eMEBI BO3AYX H JP.) KOMIOHEHTOB, JHHAMHIHO B3aHMOJEH -
CTBYIOHMX MeXAy co0oii (00MEH BEIECTBOM, oHeprreil 1 nadopManneil).

BuolieHO3, B CBOIO OYepedb, MOXHO OMNpEeeIMTh KaK COBOKYNHOCTb
OpraHM3MOB Pa3HbIX BUIOB (paCTCHUM, XUBOTHBIX, MHUKPOOPraHU3MOB),

18



HACEIAIOLHMX Y4acTOK cpeAbl ¢ Honee WiIM MeHee OMHOPOMHBIMU YCJIO-
BUAMH (OT Iped. «OHOC» — XU3HB, «1IeH03» — coobiuecTso). [To JI.B. Pyxu-
Hy (1962), «6MOLEHO3 — 3TO MCTOPMYECKU CJIOXMBILAACH COBOKYITHOCTb
XHMBOTHBIX U pacTeHUi, o6pa3ylolas CUCTEMY, COBMECTHO HCIIONB3YIO-
LIYIO ONpEAESIECHHOE MPOCTPAaHCTBO OOMTaHUA (OMoTOMa) B LENAX MTH-
TaHMS, POCTa U pasMHOXeHMsA» (C. 413). TTocMepTHbIE CKOIUIEHHS Opra-
HHYECKMX OCTaTKOB Ha3BIBAIOT manamoueno3amu (OT rped. «TaHATOC» —
CMEPTH).

TepMuH «GuoLIEHO3» B Hay4HYI0 rpaKTHKYy BBen B 1877 r. K. Mébuyc,
OTPENEIUBIIMA €r0 KaK KOMIUIEKC. OPTAHU3MOB, 3alIOMHAIOILIHX Ofpe-
JENCHHBIA YYAaCTOK apeHbl XH3HH.

JI.B. PyxuH cuutaer, uto 6HOLIEHO3BI MOXHO IPYNIIMPOBATH B 6MO-
reorpabuyeckue pailoHbl, IPOBHHLMH, 06/1aCTH M 30Hbl. Haubonee kpyn-
HBIMH 11O TUIOLLAAM ABNAIOTCH OHoreorpadbuyeckue 30HBI, IPHYEM pe-
HIAIOIIMM B X 0Opa3oBaHUM sARIAETCA KIUMAT. Takum oGpa3om, 6uore-
orpa®HYECcKyI0 30Hy MOXHO paccCMaTpuBaTh B KaYeCTBE aHajora 6uMoma.
OnHuM U3 nepBeIX onpeaeneHue 6uoreoueHosa nai B.H. Cykayes: «buo-
reoUgHO3 — 3TO COBOKYMHOCTh Ha M3BCCTHOM HPOTSXKECHHUHM 3eMHOM
MOBEPXHOCTH ONHOPOAHBIX NMPUPONHBIX SBICHU (aTMocdephl, TOpHOI
MOpOIbl, PACTHTENLHOCTH, XHBOTHOTO MHpa M MHpa MHKDPOOPraHM3-
MOB), HMeIOLIast CBOIO 0COOYIO CrielMdHKY B3aUMOIEHCTBHSA ITHX CJlara-
IOLIHX €€ KOMITOHEHTOB U ONpPENE/ICHHBIM THUII OOMEHa BEIECTBOM H
3HEprueil Ux Mexny coboi U APYrMMM SIBJICHMSAMM NPHPOAHI, MIPEACTAB-
nAolas coboit BHYTpEHHee MPOTHBOPEYHBOE NHATEKTUYECKOE EAWH-
CTBO, HaxolslIcecsd B NOCTOSHHOM IBMXEHHWH U pa3sutun» (1964, c. 23).
Hanneiit repmuH BeeaeH B.H. CykaueBniM B 1940 1.

Cornauasce ¢ TaKUM ONpeleIEHUEM B MPHHLIMIIE, MBI CIUTAEM, YTO
OHO BCE Xe TpeOyeT yrouHeHus. Bo-nepBbix, GHOr€oLIEHO3 — 3TO HE TOIBKO
IBYXMEpHas MOBEPXHOCTb (3€MHasl ITOBEPXHOCTh), OH HMEET M OIpeaAe-
JICHHYIO «IJYOMHY», TPEThIO IIPOCTPAaHCTBEHHYIO KOOpAMHATY (KHBHIC
OpraHU3Mbl IIPOHUKAIOT HAa AECATKU W COTHH METpOB BriryOb 3emin). Bo-
BIrOpHIX, B ONpPEHECIICHHM MMEIOTCS COBEpILIEHHO JIMLIHHME CJIOBa THIA
«ocobag cneurduKa» (MHBIMM CJIOBaMHU «crieludHyeckas cretrpukar)
H T.IL

KakoBo xe oTHOLUEHHE MOHATHI «BGUOreOLIEHO3» H «IKOCHCTEMa»?

D10 MOHATHSA OMM3KKME, HO HE TOXAECTBEHHBIE. B cvily cBoei Ge3pas-
MEPHOCTH 3KOCHCTEMa fBIAeTCA Oojice IMMPOKHMM TMOHATHEM, YeM OHO-
TeoLeHO3, U MOXET BKJIIOYAaTh HECKOJILKO OHOreoLleHO30B; 1000l 6uoreo-
LIEHO3 ABISETCA 3KOCHCTEMOI, H B 3TOM CMBICJIE OH BBICTYIIA€T KakK OBl
«aTOMapHOM COCTaBJIsIONIEH» SKOCHCTEMBI. B TO Xe BpeMs 3KOCHCTeMa
MOXET ObITb APO6GHOI YacThio GHOreolEHO3a, T.€. CYUIECTBYIOT 9KOCHC-
TEMbI, KOTOpBIC HE ABIAI0TCH 6UoreolieHozamMu. Haubonee kpymHoit, rio-
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GanbHONH 3KOJIOTMYECKOH cHCTEMOit saBseTcs 6uocdepa, BKIIOYAKOIIAS
B ce0sl BCIO COBOKYITHOCTh GMOr€OLICHO30B 3€MHOrO 11apa (Bce OHOMBI
WIN Ouoreorpapuyeckue 30HHI). .

BIM3KNM K TIOHSTHIO 3KOCHCTEMBI SIBISIETCS LLIMPOKO NPUMEHAEMOE
B reorpadpuvyeckoit Hayke (1aHmadTOBENEHNHU) ITOHSATHE NPUPOOHO-
meppumopuansrnozo komnaexca (ITTK). INoxa IITK ob6pidHO nmOHUMAaeTCs
3aKOHOMEPHOE COYETAHME NMPUPOMHEIX H reorpaUyecKux KOMITOHEH-
TOB (3€MHO¥ KOpHI, peiibeda, BOIbI, BO3NAYIHBIX MACC, COOBLUECTB XKUBBIX
OPraHU3MOB), 00pa3yIOLIMX LIENOCTHYIO MATEPHANBHYIO CHCTEMY — KOM-
ILJIEKC.

OnementapHbiMu [1TK siBnstioTcst ghayuu, Koropbie B OCHOBHOM COOTBET~
- CTBYIOT BbUIETy (TUIOLIAZHOMY pacrpocTpaHeHuio) OuvoreoueHosos. Ilo
onpenenenuio H.JI. BepyyamBwin (1990), Ha BceM NpOTsDKEHHMU aLuu
COXpaHseTCA ONMHAKOBAsl JIMTOJIOTHA ITOBEPXHOCTHBIX I0POI, OJMHAKO-
BbIif XapakTep penibeda U yBIaXHEHHUs], OIMH MUKPOK/IMMAT, O[HA TIOYBEH-
Hasg pasHOCTb U OAMH OHMOLICHO3.

Takum 06pa3pM, B 3KOJIOrHMM M JaHIIIAMTOBEACHUU IO CYTH pac-
CMAaTPUBAIOTCHA OXHU M T€ XK€ NMPUPOIHBIE CUCTEMBI, HO aKLUEHTUPYIOTCS
PaIMYHBbIE UX 3JIEMEHTHI: B SKOJIOTMH INTABHOE — OPraHM3Mhbl, a cpela
paccMaTpyBaeTCsl KaK MecTa MX oOHMTaHus; B JJaHALIAadTOBEIEHUN Opra-
HHU3MBI SBJISIIOTCA 3JIEMEHTOM CpeElbl, POJib KOTOPOro B pAne Cily4aeB
MOXET OBbITh BeChbMa HE3HAYUTEIBLHOW (HAampUMEDP, B BbICOKOIOPHBIX M
MYCTBIHHBIX JaHAmAagTax).

®auun, Kak U GHOreolIeHO3b], 0OBLCIMHSIOTCS B 6oee KPYITHBIE MOp-
donorvyeckne eAMHMULBI (TAKCOHBI) — YpOYMILA, MECTHOCTH, CTPaHbI U T.II.
ITpuponno-teppuropuanshblit komrvieke (IITK) He cieayer myrats ¢
meppumopuanbro-npouseodcmeernbim komnakcom (TIIK).

IIpou3BOACTBEHHBIM KOMILIEKC MpEACTaBasgeTr coboil coyeTaHHe
MPEATIPHATUNA M YYPEXIECHUIN, OObEIMHEHHBIX BBITIONHEHUEM OIpelie-
JICHHOH HApOXHOXO3ANCTBEHHOM (PYHKUMH M CBA3aHHBIX MEXIY CODO
TECHBIMH TPOU3BOACTBCHHBIMM CBSI3sIMH. B pe3ynabTaTe COMPAXCHHS
MOIIHOCTE, YCTOMYUBOCTH CBA3CH M BHICOKOIO YPOBHS YNpaBICHHA
BCCIi COBOKYIMHOCTBIO KOMIIOHEHTOB HapOMHOXO3AICTBEHHast 3(dek-
THBHOCTb IPOM3BONCTBEHHOTO KOMIUIEKCA BHILLE, Y€M CyMMapHas 3¢-
(beKTHUBHOCTD KOMITOHEHTOB, (QYHKIIMOHHPYIOLIUX W3OIHUPOBAHHO.

OnHako B TaKOM OIIPEHCCHHH MPOM3BONCTBCHHBIH KOMILIEKC €llie
HE CBfi3aH C TeppuropMeil. TeppuTOpUaIbHBIA KOMIUIEKC BO3HHMKAET
TOrAa, KOTAa B pe3y/ibTaTe pa3MELICHHA Ha OTIpele/IeHHOM TEPPHTOPHHA
KOMITOHEGHTOB TIPOH3BOACTBEHHOTO KOMIUIEKCA BO3HHKAIOT HOBHIE Ka-
YECTBA UX COYETAaHHUS, HATIPUMEP, COKPAILIAIOTCS TPAHCITOPTHRIE pacXOJIhl,
6oJiee pallMOHANBHO MCIIONL3YIOTCA MECTHBIE pecypchl H T.1. HTak, Tep-
putopuanbHo-npousBoacTeeHHblit KoMrmiekc (TIIK) — coueranue
MPCATIPUATHHM (M YYpEeXAEHUI), XapaKrepu3yloleeca TEPPUTOPHATHHOM
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ODLUHOCTBIO UX Pa3MELLEHHS, YTO CITOCOBCTBYET NOMONHUTEILHOMY TO-
BBILLICHHIO 3KOHOMHYECKOH 3P PEKTUBHOCTH (YHKIIMOHUPOBAHHS KOM-
IUTeKCa.

TToHATHS «KOMILNEKC» U «CHCTeMar OIM3KH, FIPU 3TOM MOHATHE «CHC-
TeMa» sBnAeTCAd Gonee OBLIMM, PONOBBLIM MO OTHOLIEHHMIO K ITOHSTUIO
«KOMILIEKC» (Anaes, 1983). Ha atoit ocHose TITK moxer OBbITL OpraHu-
YECKH yBA3aH C IKOCHCTEMaMHM PadIMYHOTO HEPAPXUYECKOTO nopsiaka.

Takum oGpasom, rnasroe oranume [ITK or TIIK cocrouT B 3aMeHe
NMPUPOTHOI KOMITOHEHTHI Ha MPOU3BOJACTBECHHYIO.

biauskum K noHaTHIO 6HoreoneHo3a sBASETeS IOHATHE eeoepadhuyec-
K020 nandwaghma, KOTOPRIit MPeACTAaRISET COBOM COYETaHUE aOHOTHYECKHX
(HEXMBBIX), BHOTHYECKHX (XMBBIX) M aHTPOMOreHHBIX (MOPOXIEHHBIX
YETIOBEKOM) 371EMEHTOB, Pa3BHBAIOLIMXCS BO B3aUMONEHCTBUU. XapakTep-
Ha B 3TOM OTHOLUCHHH TPAKTOBKA JaHAWAdTa, KaHHAs akageMukom JL.C.
Beprom: «ITox umenem reorpaguyeckoro JaHmuadTa Ceayer HOHMMATD
0611acTh, B KOTOpOIi XapakTep peibeda, KIMMaTa, pacTUTEILHOTO [TOKPOBa,
XUBOTHOTO MMpa, HAaCENICHHA M, HAKOHELl, KYJBTYPHI Y€/IOBEKA CJINBAETCS B
CAMHOE TApMOHMYHOE LENIOE, THITHYECKH MOBTOPSIOLLEECH Ha MPOTSKEHHUH
M3BECTHON (JlaHmadTHOH) 30HBI 3eMu» (1925, c. 7).

Cxema B3aMMONEHCTBHS KOMITOHEHTOR 6HoreoleHO3a MoOKa3aHBl Ha
puc. 1.3.

Amvocepa
(xmumaroTon)
<~

I'mapocdepa NllouBorpynr
(ruaporon) ¢ (amacdoromn)

BKOTOIn

BHOLIEHO3

PacturemsHocr WKHBOTHBINH MU
(durouenos) (3001eH03)

\ BAY.N Pl

MuKpoOopraH13aMb!

€HO3

Puc. 1.3. Crpyxrypa 6noreonenosa (o B.H. CyxaueBy ¢ nameHeHHAMHU aBTOPOB)
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BHoreoleHo3 BKITIOYAET JBE [JIaBHbie COCTABIIAIOLIME. COBOKYITHOCTD
a6HoTHYeCKUX (PAKTOPOB WM 3komon (OT rped. «Tonoc» — MECTO) U
COBOKYTTHOCTb XMWBBIX OPFaHM3MOB (6uouyeno3). B cBoio ouepenib, IKOTOI
COCTOMT M3 KIIMMATH4ECKO# (Kaumamomon), [TOYBEHHO-TPYHTOBOH (30a-
gomon) u BonoHol (eudpomon) KOMIIOHEHT, a OHOLEHO3 BKIIOYAeT
coobliecTBa pacTeHHit (gpumoyeno3), XUBOTHBIH MUD (300yeno03) U
MHKPOOPIaHU3Mbl (Mukpobouyeros). B3auMoCBA3N (BeLIECTBEHHBIE M
SHEpPreTHYeCKHe) MEXIY SKOTONOM, GHOLEHO30M U MX KOMIIOHEHTaMH
Ha puc. 1.3 mokasaHbl CTpenKamu. STH B3aHMMOCBAM XapaKTepU3yloTca
HEKOTOPEIMH OCOOEHHOCTAMH, KOTODHIE H.®. Peitmepc (1990) HaspiBaeT
npusimnamu. Co ccbutkoit Ha A. TuHemaHa, T. Panua u Y. Wiuneca oH
BBUIE/ISAET YEThIpe TaKKX MpUHLMNa. [lepBblit NpHHUMIT — NpUHUUR pa3-
Hoobpa3us: YyeM pa3sHooOpa3Hee yC/IOBUA 6uorona, TeM 6omblIC BHIOB B
6uoleHo3e. IIpuMepoM TIPOSIBIIEHHMS TEPBOTO MPHHLMUIA ARIACTCA TPO-
TIMYeCKMit JIEC, TIE B YCTIOBHMAX KPAHEro pasHOOOpa3us Cpeabl B 6uoiie-
HO3bl BXOAMUT OrPOMHOE YHCIO BMHOB. Bropodt MpUHLMN — npUHUUR
OMKAOHEHUs YcAoeuti: €M BHIILE OTKJIOHEHHS GHOTONa OT HOPMEL, TEM
GenHee BUIAMM GHOLICHO3; 3aTO YUCJIEHHOCTh O0COOEH OTACBHBIX BUIOB
BHIIIE, YeM B [IEPBOM CIyyae. DTO OTHOCHTCS, MPEXIE BCEro, K 3KCTpe-
MaJIbHBIM OMOTONIaM, HAIpUMEP, MeCTaM MWHTEHCHBHOrO 3arpsisHCHUA
cpenbl. TPeTHil TIPUHLIAIT — NPUHYUN NAGEHOCMU USMEHEHUA cpedb: 4EM
IJIaBHee W3MEHSIOTCS YCJIOBHS CPEfibl M YeM NoJibule GHOTOIN OCTaeTCs
HeM3MEHHBIM, TeM Goraue BUaMy GHOLIEHO3 ¥ TeM Gojiee OH ypaBHOBE-
LIEB M CTaGWiIeH. DT0 — 3BOTIOLMOHHO-THHAMHYECKUI MPUHLMIL. OH
UCXOAMT M3 TOTO, YTO YeM OBICTpee IPOUCXOAAT U3MEHEHHA 6HOTOIOB,
TeM TpYAHEE BHIAM YCIIETh TIPHCTIOCOGUTHCA K 9THM H3MCHCHUAM, UTO !
NIPUBOIMUT K 0GEIHEHUIO BUAOBOro COCTaBa. HaxoHell, YeTBepThlii TPHUH-
LMIT — npuHyun 6udo-podo6020 npedcmasumenscmea: GoraTble BUIAMH
poIBl OGBIYHO MPEACTARICHB! B GHOLEHO3¢ eMHCTBEHHBIM CBOMM TPEAL-
CTaBUTENIEM. DTO BHITEKAeT M3 Toro ¢akra, YTO JAaXe ABa ONIN3KOpOI-
CTBEHHBIE BH/Ja HE MOTYT 3aHMMATh OIHY M Ty X€ IKOJIOTHYECKYIO HHLIY
B GuoTone (OmpedeNeHHe SKONOTMYECKON HMIIM JAHO B IOApasiene
1.4), T.e. yeTBEPTHI NIPUHLIMII ABIAETCS CIEACTBUCM TEOPEMDI I.P. lay3a
(noapo6Hee 0 HEH — B MOApa3AcIe 1.8).

B ecTecTBEHHBIX OMOreolieHO3ax (M IKOCHUCTEMAX B gejgoM) Ies-
TEIbHOCTh BXOAALUMX B HUX BUIOB HaNpaBleHa Ha MOMICPXAHUE CPEIbI
CBOETO CYILECTBOBAHHS. BB He YHMUTOXAIOT CPENy, TaK KaK 3TO BENO
OB 1X K CaMOYHHUTOXeHHUI0. HaoGopoT, AeATeIbHOCTE BUIOB HaNpasie-
Ha Ha cosmaHue (TOLAEPXaHWe) CPelbl, MPUTOAHON I MX XH3HH M
KHM3HM MX noToMcrBa. OJHAKO TAaKyl0 AEATEJBHOCTb BCE XK€ HE HYXHO
abcomoTrauposats. HanpuMep, H3BECTHO, YTO PAaCTEHUS MOIYT YTHETATh
JAOYEpHHUE TIOKONEHHUS, a XUBOTHbIC HHOIZA I10€/Ia10T CBOMX JIeTEHbIICH.
ONHAKO CYMMApHBI MPOLIECC BCE XE€ MAET HE 110 3TOMY HANPABTCHUIO.
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IIpn D0CTaTOYHO IIMTENBbHBIX WHTEpBAJaX BPEMEHM 3aMKHYTOCTb
COOOLIECTBAa MOXET CHU3UTHCS, B IKOCHCTEMY ITPOHUKAIOT YyXKAblE BHIBL.
Menserca u cama cpena (9xoron). B urore onuH GHOreoLeHo3 mocre-
MEHHO U 32aKOHOMEPHO CMEHSIETCS APYTMM. 3TO HEOGXOAUMO YYMTHIBATH
M TIpU KPYIMHOMACIUTA0OHBIX BO3AEHCTBUSX YENIOBEKA Ha NPUPOMY.

Kak yxe ormeyanocs Bbilie, GHOreOLEHO3E MOXHO PacCMaTPHBATh
KaK «aTOMapHbie cocrarisiolye» 6uocdeprl. OTciona BEITEKAET U IBOMCT-
BEHHOCTb aHTPOIOI'€HHOIO BO3ACHCTBUA Ha NPHPORY: B OONBLIMHCTBE
CJIy4acB OHO MOXET pacCMaTpUBaThLCs KaK BO3JEICTBHE Ha GHoOreoLeHO-
3bl, 2 B MCKTIOYHTENBHBIX CIIYyYasix — KakK BO3OCCTBHME Ha GHocdepy B
uenoM. [Tostomy, Hanpumep, NpaBIWILHEE TOBOPUTL HE «3arps3HEHHE HPH-
POIBbI, OKPYXAIOLLEH Cpeabl», a «3arpA3HeHue GuoreoneHo3a, 6uochepsi».

HakoHell, ¢ mo3uiuii CBOMCTBA 3MEPIXEHTHOCTH JIMILAETCS BCAKO-
ro CMbICNI2 ONHOKOMITOHEHTHBINA (OTpacneBoif) MoAXold K 3KOJIormyec-
KHM cucreMaM. [leso B ToM, 4TO Niobasi 9KOCHCTEMA COXPaHAETCS JIMLIDb
NMpH ONpEACICHHOM COYETAHMU B3aUMONEHCTBYIOLIMX 3KOJIOTHYECKUX
KOMITOHEHTOB (TaK, 3KOCHCTEMA Jieca BO3MOXHA TOJBKO MPH AOCTATOY-
HOM TYCTOTE APEBOCTOSI, COOTBETCTBYIOIMX ¢uiope U (dayHe, LIEHO3aX U
T.I.). PaceMaTpuBaTh 3KOCHCTEMY MMEHHO B TAKOM IUIAHE — OAMH U3
BEAYLIHX NMPHHUMIIOB 3KOJOrMYeCKOro MBILUIEHUS.

310 0CO6EHHO BaXHO YYUTHIBATH IPU MOIACTHPOBAHHHM 3KOCHUCTEM.
Takue mozmenyn Bcerga MEXaHMCTHYHBI M HE aJ€KBAaTHBI CBOEMY TIPUPOI-
HoMy npororumy. OTCiofa CTONMb HEyJaYHBlE MAIUMHHEIE [TPOTHO3BI CO-
croauusa Kacnuiickoro Mopsi, otneneHus nepeMblukoif 3auuBa Kapa-
Bora3-T'on or Kacnuiickoro MOpst M IpYrMX NMpPOEKTOB.

K CloXHBIM 3KOCHCTEMaM THIIa COBOKYITHOCTh, MHOXECTBO, IDYIINa
U T.Il. HE NPUMEHHUMO KAYECTBO YIPARIAEMOCTH, HOO MEXIY MX KOMIIO-
HEHTaMH OTCYTCTBYIOT KaKMe-TMOO CBSI3M. YIpaRnsieMOCTbIO 06/1a1aloT
JHLIL OOBEKTHI THIIA COYETAHHE, CHCTEMA, COOOLIECTBO, TAK KaK B HMX
OnMH (MM Gonbliee KOMMYECTBO COCTARIAIOLIMX KOMITOHEHTOB) pearv-
PyeT Ha YIpamiafiollee BO3NEICTBUE.

C bOYHKUHMOHAIBHON TOYKHM 3pEHMS B JIIOOOM GHOreOLIEHO3¢ MOXHO
BBUICJIMTD clenyloliie ocHOsHEIe KoMroHeHTH (IloHomapesa, 1978):

1. Komruiexc abuomuueckux cocmaeasioujux. IMEHHO U3 3TOTO KOMH-
nekca OMOLIEHO3 YepIIaeT CPeNCTBA Aisl CYLIECTBOBAHMSA M Pa3MHOXCHHS
a TaKXe B HEro BBIAECNSAET MPOAYKTH XH3HeneareabHocTH. HaubGonee
BaXHBIMH COCTaBIAIOIUMH U (PAKTOpPaMH 3TOro KOMIUIEKCA SBISIOTCH
TOPHBIE TMOPOJbI, IIOYBHI, BO3AYX, BJIara, TeMieparypa 4 cBeT. TakuMm 06-
pasoM, B OTIHYHE OT (POPMATBHO-BELIIECTBEHHOM CTPYKTYPBI 6HOr€OLIEeHO-
3a (cM. puc. 1.3) ¢ GyHKUMOHANBHEIX HO3MLMIT GHOTON BBICTYNAeT KaK
Gosee WIK MeHee eIUHOE HeJoe.

2. KoMrutekc nepsuunbix npodyyenmos. B 31oT KOMIUIEKC BXOISAT aBTO-
TPOdHBIE XIOPOPUUIOHOCHBIE PACTEHHS, a TakKxke (OTO-H XEMOCHHTE-
3upylolue 6akrepun. [lepeyncieHHbIe OpraHM3Mbl aCCUMIWIHPYIOT COJ-
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HEYHYIO 3HEPruio B rnpouecce GHOTOCHHTE3a W MPOXYLIMPYIOT OpPraHu-
4YecKOo€ BELLECTBO (YINeBOAbI, OCIKH, XUPHI), 0becrieuuBasi UM (ciaeqoBa-
TEIBHO, U HAKOIUIEHHOH COJHEYHOI 3Heprueit) Bce OCTajlibHBIE Opra-
HU3MBI OMOIIeHO3a. B Ha3eMHBIX 3KOCHCTEMaX OCHOBHBIMU TMPOXYLIEHTA-
MU SIBJISIIOTCA ITOKPHITOCEMEHHBIE (1IBETKOBbIE) pACTEHUS, B BOLHOI cpenie
— TUIAHKTOHHBIE BONOPOCH.

3. KoMIuteke koncymernmos. B KOMIUIEKC BXOISAT XXMBOTHBIE H GECXTO0-
podunbHbBIC pacTeHUd (reTepoTpodhbl), XUBYLIME 32 CYET OPraHUYECKUX
BELIECTB, CO3AaBaeMbIX MEPBUYHEIMU ITpoaylieHTaMu. Cpean KOHCYMEHTOB
pasnuyalor 6uogaeu (OpraHU3MBbl, MUTAIOIIKECS XHUBBIM OPraHUYECKUM
BELLICCTBOM) M canpoghaeu (UCNONB3YIOT OPraHUYECKOE BELIECTBO OT-
MEpLUMX OpPraHu3MoB). buodaru, B CBOIO ouepenb, NOApa3nEIAIOTCA Ha
dumogpaeu, xuwnuku U eepuiunnsie xuuwnuxu. K 6nodparaM uim nepsud-
HBIM KOHCYMEHTaM OTHOCSAT PaCTUTEILHOAMIHBIEC BUIbI XKUBOTHBIX, a TAKXKE
MlApa3uThl 3€JICHBIX PacTeHHWit ((KMBOTHBIE U pacteHus). Cpeau pacTu-
TEJILHOSIIHBIX XWBOTHBIX B Ha3eMHOM Cpele Mpeobianalor HaceKOMBIE,
TPLI3YHBI Y KOMBITHBIE, 2 B BOAHON Cpele — MEJKHe pakooOpa3Hbie M
MOJUTIOCKU. K XMIIIHUKAM WJIM BTOPUYHBIM KOHCYMEHTaM OTHOCHAT ILTO-
TOSIMHBIX (BKJIOYAsl BCESAAHBIE) XUBOTHBIX, KOTOPHIE MTUTAIOTCA MEPBUY-
HbIMM KOHCYMEHTAMH, a TAKXE Mapa3HTHl MEPBHUYHBIX KOHCYMEHTOB.
HakoHeu, 3aBeplialoT psil KOHCYMEHTOB BEDIIMHHbIC XMIUIHUKU WIH
TPETUYHBIC KOHCYMEHTHI, MUTAIOIIHECS BTOPHYHBIMH KOHCYMEHTaMH
(XHMILHUKK XHUUIHUKOB), XOTS OHH M HE SIBIAIOTCA €AMHCTBEHHBIM BH-
oM ux Kopma. CocTaB BTOPHYHBIX M TPETUYHBIX KOHCYMEHTOB BEChbMa
pa3HoOOpa3eH: XMILIHUKH, TTapa3uThl, Tpynoedbl. B IpuHIIKIE psa KOH-
CYMCHTOB MOXCT ObLITh NpOoAOJIXKCH W JaJbliC (napa:mrbx TPCTHUYHBLIX
KOHCYMEHTOB U T.IL.).

4. KoMmruieke 6uopedyyenmog Wit decmpykmopos. B 3TOT KOMIUIEKC
BXOIAT OPraHW3MBI, Pa3araloliMe OpraHMYECKOe BELISCTBO BIUIOTH 10
MMHEPAIBHOTO COCTOSIHMSA. BTO B OCHOBHOM pa3lIMYHBIE MHKpOOpra-
HU3MBI (0aKTepUH, HAPOXKM, Mpocreidmine, rpudbi-canpodutsl). OHU
ITOCENSAIOTCA B TpPyHax, 9KCKpeMeHTaX, Ha OTMMpaIOILUX pAcCTEHMSX, B
HEXVBOM OPraHMYECKOM BEILECTBE, pa3faras HXx.

Takum o6pazoM, KaXAblii XHUBOH OpPraHM3M WIH MX COBOKYIHOCTb
BBIMOJIHSACT ONpEAEeHHYI0 GHoNoTHYecKyo (YHKLHIO, ABIAACH JIH6O
HAa4YaJIbHBIM 3BEHOM Tpoliecca, JIMO0 MPOMEXYTOYHBIM 3BEHOM, JTU6O
3aBepllas npouecc. Takag B3aUMOCBA3aHHASA JEATENILHOCTh OPraHU3MOB
BO B3aMMOJEHCTBUM ¢ aOMOTHYECKO#M cpenoil (IKOTOIOM) U obecrie-
YUBAECT CYLLECTBOBAHHE OMOreoLeHO3a KaK JOCTATOYHO YCTOHYMBOH KOM-
MOHEHTHI 9KOCHCTEM, BKIIOYas 6uocdepy B LIETIOM.

WUneu GHoreoneHONOrHH NOMyWH pa3suTre B paborax E.M. JlaBpeHko,
B.B. Couasrl (1956), B.II. Anekcanaposoit (1973), H.B. duutuc (1978),
M.A. Tonybua (1982) u apyrux aB’I‘OPOB
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1.4. SKOJOTMYECKAA HUIIA, XNU3HEHHASA
DOOPMA U APEAII

[Tonoxenne U poab BMIA pacTEHH, XHBOTHBIX M IPYTMX OpraHM3-
MOB B OHOreoLieHo3e (B CBSI3M CO CHELMATM3AliMel BUNA) Ha3bIBalOT
3KoA02UMeCKOU Huulell.

I'.B. Cranuuuxuii 1 A.M. PonoHOB 3KOJIOrMYECKYIO HUILTY OIIpPEAe-
JISIIOT KaK «COBOKYTIHOCTh MHOXECTBA NapaMETPOB Cpelbl, ONpeEeIsio-
IMX YCJIOBUS CYILECTBOBAHMS TOrO WIM MHOIQ BHIA, MU €ro PyHKIMO-
HaJIBHBIX XapaKTepHCTHK» (1988, c. 51).

CaM TepMHH «3KOJNIOTHYeCKasd HUIUA» BIEPBBIE ObUI TPEIOXEH
aMepUKaHCKUM yueHbIM U. I'punesuioM B 1917 r. BoibliMHCTBOM YYEHBIX
OH IpUMEHSETCS JUTSl XapaKTEPUCTHKM BHJA B MPOCTPAHCTBE, 0Opa3a ero
XHU3HU U criocoba nutaHud. [lo K.M. CriTHHKyY ¢ coasropamu (1987),
MOHATHE <«3KOJIOTMYECKAs HHIUA» BKJIKOYaeT PU3UYecKoe MPOCTPaH-
CTBO, 3aHMMAE€MO€ OPraHU3MaMM BHUJA, HX QYHKUIUOHAIBHYIO pOJb B CO-
obl1ecTBe, MOJIOKEHUE OTHOCHTEIbHO I'PaAMEHTOB (PAaKTOPOB BHELIHEM
cpelnl (OCBEILLIEHHOCTH, BIAXHOCTH, TEMITEPATYPHl, KUCIIOTHOCTH HJIH CO-
JICHOCTH MOYBEHHOI'O PacTBOpa M T.I.), a TAKXe UX MOPHOCTPYKTYPHYIO
MPUCIIOCOOEHHOCTh, (DU3HONIOrMYECKUE U ITOBEICHYECKHEe peakuuu. B
npenenax 3KOJOTHYECKON HMIIM JAHHBIA BUA MPAaKTUYECKM HE KOHKY-
PUDYET C APYTMMH BHAAMH 32 MCIIOJIb30BaHHE HCTOYHUKOB MUTaHHMA H
3Heprud. COBOKYITHOCTh HEOOXOMUMBIX [UISL €r0 CYLECTBOBAHHMA YCJIO-
BUI TOCTaTQYHA VIS TOrO, YTOOB MCKIIIOYHTH CYIUECTBEHHOE MPOTHBO-
IeHCTBHE APYroro BHMAAa JaHHOro 6uoiieHo3a. Konmuyecrso ocobei AaH-
HOTro BHIA ¥ ero 6MoMacca B 3KOIOrMYeCKOi HHUILIC SBIAECTCS MAaKCUMAllb-
HOi, MO3TOMY TAKOWH BMA 4YACTO #BJAAETCS Mpeob/afarolUUM HIH
JOMHHAHTHBIM.

OnyMH M TOT Xe BUJA MOXET 3aHHMAaTh Pa3IU4YHbIE 3KOTOTHMYECKHE
HULUM B Pa3jIMYHBIX YacCTAX CBOero pacrpoctpaHeHus. C apyroi cropo-
HBI, OJIHA M Ta X€ HUILUA B PAITUYHBIX reorpaduyecKkux IMyHKTaX MOXET
OLITh 3aHsITa pPa3MMYHBLIMH BUIaMH. HeKoTOphble 3KOJNIOrMYECKHe HHIUM
(HarpuMep, Ha OCTPOBaxX) MOIYT [JUIMTEJIbHOE BpEMS OCTaBATBHCS BaKaH-
THBIMH.

Cka3aHHOE OTHOCHTCS M K BHYTPUBHAOBLIM (hopMaM (WJIH 3KOJIOTHYE-
CKMM THIIaM), pazTHYalOlUMC (PUIHOIOrHYECKH, MOP(OIOrHUECKN U
3KOJIOTHYECKH B CBf3H C IMPUCIOCOOIEHUEM K ONpPEACICHHBIM JIaHM-
uagprTaM 1 GHOTONAM.

Euwle ogHO#t 0COGEHHOCTBIO 3KOJOTMYECKOW HMILM SIBIAETCH CTE-
MeHb Guoaoeudeckoli cneyuasuzayuu nanHoro sBuaa. Hanpumep, KpacHbie
BOIOPOCIM CYUIECTBYIOT Ha OONBHIMX DIIYOMHAX MOpS IO CPaBHEHHIO C
IpYTMMH BUIAMH BOHOpOCNTEH, TaK KakK G1aromaps HaIW4HIO JOMOJHH-
TEJIPHOTO ITMIMEHTa OHHM CTIIOCOOHBI ITOTJIOLIATH 3€JIEHO-ToNy0y1I0 4acTh
COJIHEYHOTO CIEKTpa, HEHOCTYMHYIO IS APYTHX BOXHBIX (POTOTPOPOB.
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Cneunanu3auus nposBAsieTcs M B TeX CIydasiX, KOraa HECKONbKO
BUIIOB XHUBYT B OXHHX M T€X Xe ycJIoBUAX. COBMECTHOE MX CYILIECTBOBa-
HHUE OOYCIIOBJIEHO TEM, YTO OHHM HWIH IMHTAIOTCA Pa3sHOM NMUILEH MIN
aKTHMBHBI B pa3HBIC IIEPHOABI CYTOK (WM TO M Apyroe BMmecre). Hanpwu-
MEp, B BOJNOEME BOASHLIC KIOMNBI-IIANBIIIMA BeIyT XMIHHYECKHIT 06pa3
XH3HH, & KIOIMBI-TPEONSIHKH MHUTAIOTCAd MCPTBHIMHM pa3jiaraloliMMUCS
OpPraHM3MaMH.

[pynimy BHAOB CO CXONHBIMM YE€PTaAMM MPUCIIOCOBIEHHA K CpEre,
6IM3KMMHM OCHOBHBIMH MOPGOIOrHYECKMMM YepTaMH M TIOBEAEHYEC-
KUMM NPH3HAKAMH B OJMHAKOBBLIX YCJIOBUSAX CpeAbl MPHHATO Ha3bIBAaTh
ocusHennou gpopmoii. TIpu 3TOM pa3Hbie BUIBI MOIYT GLITH NAEKU B CHCTE-
MAaTHYECKOM OTHOLLEHHMH, HO 00agath ONMHAKOBHIMH adanmayuamu (On-
HOHANPaBICHHBIMH MPUCHOCOONIEHUAMM K OOMTaHMIO B ONpPEAETCHHBIX
YCIIOBHSIX CpEbI).

IUig pacteHuit Haubonee xapakTepHBl padjinuHblie MOppobU3HOIO-
THYECKME ajarnrtauuu, chopMUpOBAHHEIE B KA4YE€CTBE 3alUWUTHl OT He-
6aronpUATHBIX TEMITEPaTYpHBIX Bo3jeiicTBuid. IIIMPOKO M3BECTHA CH-
CTEMa XHU3HEHHHIX GOPM pacTeHHit, MperIoXeHHasd NaTCKMM GHOO-
roM K. PayHkHepoM M ocCHOBaHHasf Ha pPacMONOXEHHH MOYEK
BO30GHOBJICHUS WIH BEpXylUeK MOGEroB 110 OTHOLIEHHIO K TNOBEPXHO-
CTH IMOYBLI B HEONaronpusiTHoe BpeMs roga. DTa CHCTEMa BKIIIOYAeT
nAaTte rpymnn pacrenvit (Kynsruacos, 1982):

1. Panepogumst — 1MOYKH BO3OGHOBIEHMS PACIIONOXEHBI BHICOKO
HaJl MOBEPXHOCTHIO IMOYBH! (He HHXe 30 ¢M) M XOpOLIO 3alUMILEHBI OT
BHIMEP3aHHUS M 3MMHEro UccylieHus (Onarogapst YellyiKaM M CMOJIMC-
THIM BblOeNeHUsIM). K 3Toif rpynme OTHOCATCS XEpeBbS, KyCTapHMKH,
JIMaHbl, 3TMTUQPUTHEIE PACTEHUS.

2. Xemogumbui — HEBBICOKME DACTCHHS, NMOYKM BO3OGHOBICHHUSA Y
KOTOpBIX Ha 3UMYIOILUMX IHoberax pacnofoxeHb Ha Beicote 20-30 cM Han
YPOBHEM ITOYBEI, YTO OGECIEYUBAET MX 3UMOBKY IO/ 3alIIUTOU CHEXHO-
o mokpoBa. BT0 palTWYHbIe KYCTApHUYKHK M MOAYKYCTapHHYKM. K HUM
OTHOCATCH, HampuMmep, O6pycHuxka (Vaccinium vitis-idaca), yepHuka
(Vaccinium myrtillus), 6apsunok (Vinca minor), n ap.

3. I'emuxpunmogumsr — TpaBSIHUCTbIE MHOTOJIETHUKH, Y KOTOPBIX OC-

' HOBHasl 4aCTb Ha3¢MHbIX OPraHOB OTMHPAET, IIPHUKPHIBAS TOYKH BO30GHOB-
JICHHS, HaxonsllMecss Ha ypoBHe mouBhl. IIpuMep: KpamuBa ABYAOMHast
(Urtica dioica), onyBanuuk nexapcteennslit (Taraxacum officinale) n np.

4. Kpunmogume: — 1OYKH BO3OGHOBIEHHS M BEPXYIUKH BHIOH3ME-
HEHHBIX IMOGEroB HaxonaTcs Mmox 3emiell WIM B HHOM cybcrpate. Brine-
JSIIOTCA. TPH MOIOIPYIILI 3TOH OGLIMPHOK rpyNNBl PaCTEHMIA: eeogumbt
— 3UMYIOLIME HOYKH PaCIONOXEHBl Ha MOA3EMHBIX OpraHax {JIyKOBH-
LaxX, KOPHEIUIOAAX, KOPHSX); eesoghumb — pPACTEHHSA TPHOPEXHEBIX M
6OMOTUCTBIX MECTOOGUTAHUHN, 3MMYIOIHE ITOYKH KOTOPBIX HAaXOMATCS
HMXXE OHA BOAOEMOB; NIPUMEDHI: cTpenonuct (Saggitaria saggitifolia), ya-
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cryxa (Alisma plantago-aguatica), cycak 30HTUUHBLA (Buttonus umbellatus)
W Ip.; eudpogpums — BOTHBIE PACTEHHA C IU1aBalOLIMMH WJIU TIOTPYXEH-
HEIMM JTUCTBSIMH; TIOYKH BO3OOHOBJIECHMS Y HMX 3UMYIOT Ha IHC BOAO-
eMa Ha MHOTOJMIETHUX KOpHEeBMIIAX (KyBLIMHKA Genas — Nymphacca alba)
WK B BAIE CIICLMATM3UPOBAHHBIX MOYEK — TYPUOHOB (pACKa Manasd —
Lemna minor) 1 Ap.

5. Tepogums: — ONHONETHHE PAaCTCHMs, MEPCKHUBAIOLINC cyxoi Win
XOJIOXHBIM Mepuo B BUIE CEMSAH WIH CITOp, cHaGXeHHbIX MOP(OIOTH-
YeCKUMH WK PH3HONOrMYECKUMHU npucnocobaeHus MU 3P PeKTUBHO-
rO TPOTHBONEHCTBUA HEGNArONMPUATHBIM YCIOBHAM.

KONMWYeCTBEHHOE pacTpefe/ieHHue MePeYUCICHHbIX TPYNIT pacTeHHit
10 KIIMMATHYECKMM 30HaM (B MPOLIEHTAaX) COCTABAAET UX 6uonoeuveckuil
cnexmp (FopsiivHa, 1979). ' '

VI tun. MoHoKapru- V111 Tvn. [naBatowme 1
YecKue paCTeHHA TIOABOAHBIE TPABHl
V 1vn. Tomkapnu- VII Tin. 3eMHOBOIHBIE
YECKHe PaCTeHHs TPAaBbLI
Otzen B ) Otnen I'
HA3EMHDIE TPABBI BOJIHBIE TPABDI

~

TV . TomyxycrapHuks 1
. MOTYKYCTApHMYKH

Otnen b
[1O/IYIAPEBECHbBIE PACTEHUA

FIII THIL Kycrapx-m‘nmJ
[ llmim. Kycrapruxu ]
[ 1 Jepessa ]

Otaen A
JOPEBECHBIE PACTEHHSA

Puc. 1.4, Xusnermsie GOPMBI IOKPHTOCEMEHHBIX U XBOAHBIX pacreHuit
(no N.T. Cepe6psikoBy)
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Knaccudukaums xuzHeHHbIX (OpM MOKPHITOCEMEHHBIX M XBONHBIX
pactenumii paspa6orana M.T. Cepe6psikosrim (Pagkebur, 1977). Ero knac-
CH(MUKALMSA BKIIOYAET YeTHIPE OTIENA U BOCEMb THITOB XHM3HEHHBIX HOpPM
(puc. 1.4). BoimeneHue otnenos OCHOBAaHO Ha CTPYKTYpE Ha3eMHBIX OCe-
BbIX OPTraHOB, a BBIIENEHHE TUIIOB — HA OTHOCHTEILHOM IUTUTENBHOCTH
KV3HN HAa3€MHBIX OCEH (IPEBECHBIE) WIM HAa JTHTETBHOCTH XH3HU pa-
CTCHHH B LI€JIOM (Ha3eMHBbIE TPaBAHUCTHIE pacTteHHs).

XusHeHHbIE POpMBI PAaCTCHUH, Kak M BHIB! B 3KOJIOTHYECKOI HHU1lIE,
MOTYT IOMMHHMPOBATh B COOBLIECTBE. IMoaromy ux cuuraroT unduxamopa-
MU ycnroeuil obumanus, BaxXHeALLIUM CPeaH KOTOPBIX SBJIAETCS TeMIepa-
TYPHBIH (akTop.

IMpu BbIIEAEHUN XU3HEHHBIX (OpPM XMBOTHBIX IPHHUMAIOT BO BHU-
MaHHUE HE TOJILKO MX MPHCIIOCOGIEHHOCTD K TEMIIEpaType, HO U Apyrue
¢akropel. Hanpumep, Ha MOPOIOrHI0 MICKONMTAIOLIMX B HAUOOJIBILEH
CTENCHH BIMSIET XapaKTep MX MEpenBIKEHUS B pasHbIx cpemax. Ha arom
OCHOBAHWM BBUIE/ICHO MATh aJaITTUBHBIX TPYIN 3TUX opraHu3mMoB (Yepho-
Ba, beutosa, 1981): Ha3CMHBIC, TMOA3EMHLIC (3EMJIEPOH), NPEBECHBIE, BO3-
AYUIHBIE W BOAHbBIE (POPMBI.

Iupoko u3BecTHa Takke KIaCCHOUKAUMSA XH3HEHHBIX (DOPM XH-
BOTHBIX, npeioxenHas JI.H. Kawxapossim (1945). Bror aBTOp BHIEENS-
€T Crelylollle IPYNIbl U MOArPYIIILL

1. Tnasaowne ¢dopMbl. [lendrcs Ha BOAHBIE U MOJIYBOAHEIE.

2. Poiowme dopmsi. Ioapa3snensioTcs Ha OTHOCHTENTBHBIX K abca-
JIOTHBIX 3€MJIEPOEB.

3. Hasemuble hopmbl — He AenalouiHe HOp, Ae€NaloIIue HOPBI H XH-
BOTHBIE CKAaJl.

4. [IpeBecHble nazaomue dbopmpei.

5. Bosmywnsie hopmbi.

U3 npuBeneHHBIX Boile naHHBIX BHIHO, YTO NYTH aJalTALIUH XH3-
HEHHBIX GOpPM pacreHMit u XKMBOTHBIX, HMes OOLIME YEepTHI, BCE Xe
PalTUIHBI 10 KOMIUIEKCY (haKTOpOB. ITostomy umeer cmbicn paccMort-
PETb HECKOIBKO MOApOGHEe MEXaHM3M afamTaluHy.

B ocHoBe 3t0oro Mexanusma nexar OTBCTHBIC PEAKLU MM OPraHU3MOB
Ha BIIUSIHUE YCIIOBUH Cpeabl. B Gonblueit MEpe 3TO KacaeTcsi paCTHTE -
Hoct. Ecnu xuBoTHBIE BBHIY CcBOCH TOABUXKHOCTH MOTYT YXOAMTBL U3
CpeIbl C HEONMArONPUATHBIMHU YCIOBUAMH, TO PAaCTEHMSI TAKOK CIIOCOG-
HOCTH JiMiueHst. ITo aroit mpuunHe oHu «0OpeYeHbl» HMEHHO Ha ajan-
TallMOHHOE NPEOJONEHNE HEOIArONPHSTHBIX BOAEHCTBHIA Cpensl. 310 BO3-
MOXHO 61arofapsi IUIaCTHYHOCTH CTPYKTYPbl M QYHKUMI pacTUTENbHBIX
OPraHU3MOB, YTO CITOCOGCTBYET BhIPaGOTKE MPUCIIOCOOUTENBHBIX H3Me-
HCHUH CTPOCHMS M NpPOLIECCOB XusHenesreneHoct (l'opeitikuHa, 1979).
OcHoBHBIEe BUMABI agarTanuu CUCTEMATH3UpOBaHKEl B Tabm. 1.1.
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Ta6auya 11

ANanTanmy ¥ BX CYNHOCTS
Bun
ANAITTALMM ConepxaHHe ¥ MEXaHU3M aJarnTaLuy
1" 2

Mopdonoruyeckas |OcyliecTRIsSIETCA HA YPOBHE KJIETKM, TKAHEH M LIENOr0 OpraHu3Ma.
Bxovaet nepectpoiiky (pOpMbl, pa3MEPOB KJIETOK M MX OPraHemn,
H3MEHEHHE NPOBOIALINX M ACCHMWISILIMOHHBIX TKaHE, a TaKXe
Pa3MEpOoB Tesia M COOTHOLEHHUS €70 OPTAHOB

IMoBenenueckas CrpoeHne yGexHill, mepeMelleHre B cpeny ¢ Gonee
(3TONIOrHUECKa”) 61aroNpUsTHEIMHM YCNIOBUSIMH

®usnonornyeckas u |OCHOBaHA HA CIIOCOGHOCTH OPraHN3MOB H3MEHATH
6noxumuyeckas HUHTEHCUBHOCTb M HANPABJIEHHOCTh (PHU3HOIOTO-EUOXMMHYECKHMX
FIPOLIECCOB, MOBBILUATE YPOBEHDb YCTOIMMBOCTH K (aKTOPaM Cpeabl

TemnepaTtypHas Bxnoyaet Mopdodr3nonoruyecKHe H3IMEHEH U,
cHopMHPOBAHHBIE B NIPOLIECCE IBOMIOLMHU B KAYECTBE 3ALUHTH OT
He6NaronpUATHLIX TEMINEPATYPHbIX BO3AeHCTBHIT {pacrionoxenue
MoYeK BO30GHOBIEHHA, BHIpaGOTKAa COOTBETCTRYIOWIEH BPEMEHHOL
OPraHU32LMH XH3HEHHbIX IPOLIECCOB)

Xpomaruueckast OcHoBaHa Ha CBOMCTBE BOIHbIX PACTEHUI M3MEHATH COCTAB CBOETO
IMMTMEHTHOIO KOMILTEKCA B 3aBUCUMOCTH OT ITyGHMHBI H,
COOTBETCTBEHHO, H3MEHMBLIMXCS] CIIEKTPAJIbHBIX CBETOBBIX
YCIOBHH MECTOOOUTAHMS

Buonormyeckas* Ob6ecneunpaet 3PPEXTHBHOCTb PA3MHOXEHHUS OPraHU3MOB
(BbICOKasA CEMEHHasA NPOAYKTHUBHOCTb, BEreTaTHBHOE
Pa3MHOXEHHE, MPUCMIOCOGNEHHA K PACIIPOCTPAHEHHIO CEMAH H
T.OL).

* AnanTauMs CriOpHasi, TaK KaKk MOXeT 6b:Th BoiBefieHa U3 MOPGOIOrHIecKoi u (WiH)
$H3M0NOro-6HOXMMHYECKOI.

IlepeuncnenHsie B Ta6n. 1.1 aganrauuu no rjayouHe M 3HAYMMOCTH
MOTYT IOApa3e/AThCd Ha MOIMPHUKAUMOHHbIE, HaciaeacTBeHHBIE (de-
HOTMITHYECKUE) M HACNENCTBEHHO 3aKpenieHHbIe {T€HOTUITMYECKHE).

HTak, paccMOTpEHHEbIE BEIILE MATEPHAILI CBUIETEILCTBYIOT O TECHOM
B3aMMOCBSI3U TIOHATHI «3KOJIOTHYECKasA HULIA», «KU3HEHHasA dopMa» H
«apanrauus». B cBs3M ¢ 3TMM onpeldeieHHBI HHTEpeC TPEeACTaBrsoT
[TONBITKH MOAEIUPOBAHUA IKOJOTHUECKOM HHIUM. OnHA U3 TaKUX MOIE-
Jed B obumx yeprax onucaHa I'.B. CragHuukuM u A.M. PorMoHOBBIM
(1988). Ona npencrasnser coGoi KOMOHHALKIO HECKOJBKHX KOOpPAM-
HATHBIX CUCTEM TPEXMEPHEIX TIPOCTPAHCTB (haKTOpPOB ¢ 0OIeil TOUKOMH
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Puc. 1.5. MaremaTu4eckas MOIEIb 3KOJOTHYECKON HULUM:
A, B, C, D, E, F, G— xoopmHaThl $GaxTopoB; I'— runeprnoBepxXHOCTb HHLIM

OTCYCTA, NMPUYEM B KAXIOM U3 CHCTEM 3KOJOrMYECKas HMLUA IpeacTaB-
NeTcs NMapajUle/IeNMIIEIOM pa3HbIX pa3MepoB. B 3ToM HENOCTAaTOK AaH-
HOI MozeNH, Tak Kak i N ¢akropoB Mbl moiydyaeM N/3 HUIL, HUKaK
He YBA3aHHBIX IpYT ¢ ApyroM. bosee 1enecoobpa3Ho paccMaTpHUBATh HE
KOMOUHALIMIO TPEXMEPHHIX MPOCTPAHCTB, a MATEMAaTHYECKOE MHOroMep-
HO€ MNpocTpaHCTBO akTopoB (pHc.l.5).

B 3TOM ciyyae 3KoJOrMYecKas HHIUa OyaeT NMpeAcTaBlicHa He
COBOKYMHOCTBIO MapaUICICITHITCAOB, a THHNEPNOBEPXHOCTBIO CIOXHOM
dopmbi. TuneprioBepXHOCTh MOXET OBITh HaifJleHa METOIAMH MHOTO-
MEPHOTO CTATHCTHYECKOrO0 aHaJM3a C MCHojbk3oBaHHueM BBM. Meroan
TaKOTrO aHAJIM3a ONMMCAHBI, HaNpUMep, B Hauux paGorax (KapeTHHKOB,
Banyxonuc, 1972; Banykouuc u ap., 1976 u op.).

B 3aBepiueHNe NTAHHOIO MOAPAa3aeia PACCMOTPHM €1UE ONHO NOHATHE
«apeas», Haxolslueecs B TECHEHIIEH CBA3M C YX€ pacCMOTPEHHEBIMH.

Ilox apeajioM MOHMMAaeTCH OrpaHuyYeHHas OGJacTh PacIpOCTpaHe-
HUSA Kakoro-au6o Buaa, poia, CEMEHCTBA pacTeHMH WJIM XHUBOTHBIX, a
TaKke JII000i COBOKYITHOCTM B3aHMOCBSI3AHHBIX IPYr € APYroM opra-
HHU3MOB.
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B TONKOBAaHMU TEPMHHA «apeayi» HET efMHoro noaxoxa. Tak, H.O.
PeitMepc MPHBOAMT YETHIPE Pa3HbIE €ro ONMpENCIEHUA: «apeal —
0651aCTh pacnpocTpaHeHus: 1) cHUCTEMAaTHYECKOMN TPYTIbl XKUBOTHBIX
OpraHM3MoOB (BMJa, poa Y T.A.); 2) ONpPEAEJICHHOTO THIIA COODIIECTBR;
3) CXOXHBIX YC/IOBUii; 4) CXONHHIX OOBEKTOB (HACENEHHBIX MECT U
1.11.)» (1990, c. 23).

I'panuukl apeana oGycIOBIMBAIOTCA €CTECTBEHHBIMU MPErpagaMu (ro-
PHI, MOpSI, PEKHM), a TAKXKE TAKMMH NPUPOAHBIMU (HAKTOPaMU KaK KIIM-
Mar, MOYBa, MUILEBbIE PECYPCHI VIS OPTaHU3MOB M ip. B HauM IHK Ha €ro
¢dopMHpOBaHKe Bce Gosee OLIYTUMOE BIMAHME OKa3bIBacT ACATEIbHOCTD
YyeI0BEKa.

OpraHu3Mel, HMeIOLLHE OOLIMPHEIE apeaibl, HMEHYIOTCH KOCMOnoAu-
mamu, a Te, KOTOPbIE XUBYT Ha HEOONBLINX Y4aCTKaX, — SHOEMUKAMU.

TepMHH «apea» MMEET MHOXECTBO GoJiee y3Kux 3HaueHui. Hekoro- -
phle M3 HHUX MpUBeAEHH B Tabm. 1.2.

Tabauya 1.2

BapHanu¥ TepMHHA «apean»

HaumenoBaHue Ero npu3Haku
apeaja :
EcrecTBeHHBIH He n3MeHeHHBI Ye10BeyecKoH nesATeIbHOCTbIO
HckycerBennnit | PaciunpeHHbI WK HCKYCCTBEHHO C()OPMUPOBAHHBIH YETIOBEKOM
IMepBuyHbBIA O61aCTb 3HAYATLHOrO (POPMHUPOBAHMSA BHIA WIM MHBIX COOOLIECTB
(aBTOXTOHHbII) OpraHM3MOB
PemukTOBRIA Apean BUAa, YyXZOr0 COBPEMEHHBIM KJIMMAaTHYECKHM WIH IPYTHM
YCIOBUSM MECTHOCTH
Coxpauaouuit- | Apean Buta Wix coob11eCTBa, YMEHBILAOLIMICSH N0 ECTECTBEHHBIM
cA WIM aHTPONIOreHHBIM NpHuMKaM. JKMBOTHELIE M PACTEHHS C TAKMM
(cyxalouutics) apeanoM GepyTcsi O 3aLHTY M BHOCATCSH B KpacHble KHHTH
rocynapcTs
Yacrsapeana BUOa, rae OH IHTAETCHA, HO HE Pa3SMHOXACTCA
Tpoduueckui (HATIPUMED, MECTA 3MMOBOK TIEPEJIETHLIX ITTHLY)
O61acTh, TAE BUA MOXET OGHUTATh B CBA3M ¢ HAIMYUEM MOIXOMALINX
DKOJOrMdecKull | ISt HEero ycIoBui BHE 3aBUCHMOCTH OT TOTO, I'JIE paCIoioXeHa 31a
06/1aCTh M OTHE/IEHA JIH OHA €CTECTBEHHBIMM §apbepaMH

MeHee yOTpeGUTE/IbHBIMA BAPHALIMAMU TEPMUHA <«apeajl» SBISIoT-
Cfi: apeal MpephIBUCTLIN, PACIIMPAIOIIMIACS, CIUIOUIHOMR, COBPEMCHHBIH,

CE30HHBIH U T.I. X cMBIC MOSICHEHUWI He TpebyeT.
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[Nondarue «apean» uMeer u 6onee LHPOKOE TONKOBaHMeE. B YaCTHOCTH,
apeas, B Npeleyax KOToporo HaGniomaercss BO3MYLUEHHUS! B IPHPOTHOM
cpene (6Mochepe), ToXe Ha3bIBAETES KOA02UYECKUM apeanom.

Toustue «apean» oTHOCHUTCS K 3NMEMEHTApHBIM (HanGosee TPOCTHIM)
TEPPUTOPUANBHBIM KaTErOpUAM 3KOJOTHU. Bonee CHOXHBIMU
TEPPUTOPHAILHBLIMM KaTETOPUAMU SIBJIIAIOTCS PETHOH, PaifOH, 30Ha H p.

Hon peeuorom (unwn paiionom) scnen 3a 3.B. AmaeBrM ( 1983) Mmui
NMOHHUMAEM 2eomopuro (TEPPUTOPUIO WIM aKBaTOPUIO), MO COBOKYMHOC-
TH HACHILIAIOLIMX €€ NEMEHTOB OTIMUYAIOLIYIOCS OT OPYTHX I€OTOPHI H
0611a1310111y10 EANHCTBOM, B3AUMOCBS3aHHOCTBIO COCTARMSIOIIMX 2IEMEH-
TOB, & TAKX€ LCJIOCTHOCTBIO, MIPHYEM 3Ta LIETOCTHOCTh — OOBEKTUBHOE
YCIIOBUE M 3aKOHOMEPHBIA pE3yJIbTaT Pa3BUTUS NAHHON T'EOTOPHH.

1.5. COOBIIECTBO U NOIYJALMSA

Mexny NMOHATHAMU «coobuiecmeo» u «NORYAAYUA» CYLLECTBYET IPH-
MEPHO TAaKO€ X€ COOTHOLLUCHUE KaK MEXIY MOHSITHAMM «3KOCHCTEMa» U
«OHOreolICHO3»: €ClIU «COOBLIECTBO» — BEIMYMHA 6e3pa3MmepHan (BHe-
MacuTabHasl), TO MOHATHE <«IOMYJSLMA» OFPAHHYCHO PAMKAMU GUO-
JIOTUYECKOTO BHJA.

[Nox coobuectBoM MOHMMAETCS M06ast COBOKYITHOCTh COBMECTHO
CYLUECTBYIOLLMX OPTaHM3MOB (O6BIYHO 3TO CPABHUTENBHO MEJIKHME rPYTIIbI
PaCTeHM# U XUBOTHBIX). CBsI3b NI060ro cooBIIECTBA C IKOCHCTEMOH
GMOreoLIEHO30M 3aBUCHT OT BHIGOpA IPaHML, COOBLIECTBA.

Ecnu rpaHuiel coBnazaioT ¢ rpaHMuaMu GHOTEOLEHO3a, TO TEPMHH
«COOOIECTBO» MOXHO PaCCMAaTPUBATh KAK CHHOHHM TEPMHHA «BHoLIe-
HO3». B 3TOM ciyyae B CBSI3M C TPeMS COCTARNSAIOIMMH GHOLIEHO3a MOX-
HO BBIICJIIMTE U TPU COOOLLECTBA OPraHMU3MOB (PaCTEHMIl, XUBOTHBIX H
MHUKPOOPIraHU3MOB), XOTsl BBMAY MX TECHOM B3aMMOCBSA3H IOJIHOE pa3-
IPaHHYEHHUE BechbMa MpPOOJEMATUYHO.

CornacHo C.C. Ulsapuy (1970), nouyasuus — 310 3JeMEHTADHAS TPYII-
[IHPOBK2 OPraHH3MOB ONpPEIEJCHHOr0 BHAA, 00J2430mas BCeMH HeoOXxo-
AMMBIMH YCJIOBHAMH JUIA HOANEPXKAHHA CBOEH YHCJIEHHOCTH HE0003pPHMMO
AJMTENbHOE BPeMs B NOCTOAHHO M3MEHAIOWIMXCH YCJIOBHSX Cpefpl.

ITo I'.B. Craguuuxomy u A.U. Pomuonosy (1988) momynsauueit Ha-
3bIBAIOT COBOKYNHOCTb OCOGEH ONHOTO BMIA, HACENSIOLIMX ONpeeseH-
HOE MPOCTPAHCTBO, BHYTPH KOTOPOT'O OCYHIECTRIAETCS Ta WIM UHas CTe-
NEHb OOMeHa reHeTHyecKoi nHbopMaumei (nanmukcus). U3 storo om-
PCACNEHH BBITEKAET, YTO XKMUBBIE OPraHU3MEI GOJIEE WIM MEHEE JUTHTETLHOE
BPEMSI MOIYT CyLLIECTBOBAaThH TOJBKO B ¢dopMme monmynduuil. OueBuaeH
TaKXE H BBIBOX O TOM, YTO ITONYJISILMSA SBISAETCH COCTARIAIOLLECH 3KOCH-
CTeM u buoreoueHos3os (GuokomrioHenToit). ITo K.M. CHITHHKY ¢ coaB-

32



Topamu (1987), oprannsosanHas rpynma TIOITYNIALIUNA, PAaCTEHHI H MMK-
POOPraHU3MOB, NPUCIIOCOBIEHHBIX K COBMECTHOMY OGMTaHHUIO B MpELe-
Jlax ONpEAENCHHOro obbeMa MPOCTPAHCTBA, H €CTh HE YTO MHOE, KAK CO-
OOLIECTBO MM GHOLEHO3, T.6. GHOLECHO3 SBISAETCS NMOHATHEM Golee
BBICOKOT'O ,paHra, YyeM MNOMyJIsLHS.

B T0 Xe BpeMs HeNb3s1 cornacHuThCs ¢ yrBepxiaeHuem [x. M. AunepcoHa
(1985) o TOM, YTO HOMYNALMA ABNAETCH CAMOM HM3KOM CTYIIEHBIO B
uepapxuu 3KocucteM. Hanpumep, eciu B KayecTBe 3KOCHCTEMBI
pacCMaTpHBaTh LIBETOYHBI rOPLWIOK C KAaKTYCOM, TO NMOCAEAHMI HHKAK
HE/Ib3 pacCMaTpUBaTh KaK BCIO NMOMYJLILMIO JAHHOrO BUAA KAKTYCOB.

Kpome nonyrayuii sxosoeuueckux, HaxopsALUXCA B OMHOTHITHBIX yc-
JOBUSAX OOGMTaHMSA, BBIECAAIOT TaKXKe IOMYISALUN reorpadpugeckue,
NPUYPOUYCHHBIE K OMNPEAEICHHBIM reorpapMYecKMM OBNaCTAM. DTH ITO-
MYJIALUHMH HaXOMATCA B ONpPENENICHHOM COOTHOWEHWHM. Tak Kak B pas-
JIMYHBIX YaCTsAX apeaNia, 33aHUMaeMOro BUIOM, HabMONAIOTCA pasHhIE yC-
nosusi, H.IT. HaymoB (1963) npemmoxXun KOHUENLMIO uepapxuu nonyas-
Yuil M TIPEUIOXKWI CIIEAYIOILYIO MX KJTaCCU(PHKALIMIO B 3aBUCHMOCTH OT
3aHUMAEMOI HMMH TEPPUTOPHH:

1. Dnemenmaphas wnn noxaasnas nonyasyus — COBOKYITHOCTb 0CO0€i
BHJa, 3aHMMAIOILKX HEGONBLIOH YyYacTOK ONHOPOAHOI TUTowann. Koau-
4€CTBO TaKMX MOMYNALUMH 3aBUCHT OT pa3sHOOOpa3us YCIOBHM 3KOCHC-
TEMEI.

2. Oxonoeuneckan nonyasyus — COBOKYIIHOCTD 3JIEMEHTAPHBIX HOITY-
MAUMA (BHYTPHBHIOBBIX IPYIIITHPOBOK), TIPHYPOYEHHBIX K KOHKPETHBIM
'3KOCHCTEMaM M GHOreoLEeHO3aM.

3. Teozpagpuneckan nonyasyus — COBOKYIHOCTb 3KOJIOTHYECKHX MO~
TMyTALUKHA, 3aCCASIOWMX 3HAYHTENLHYIO TEPPUTOPHIO C reorpadpuyeckn
OXHOPOOHLIMH YCIIOBHSIMH CYILECTBOBaHMA. B mpenenax reorpadpuuec-
KO} Monyisiuny HabmonaeTcsi enuHbIl PUTM XU3HEHHBIX SBICHMH H
apyrue GYHKUHOHAILHBIE ocobeHHOCTH, conaoiuue Mopdodusnono-
TMYECKHH THI, OTHYAOIIMI JaHHYIO MOMYNALMIO OT COCEAHHX, HAXO-
AAIMXCA B MHBIX reorpaUyeckux ycJIOBHSAX.

[IpakTHYeCKH aHANOrMYHEIX B3rAALOB HAa COMONYMHEHHOCTb
IPYNMHUPOBOK ocoGeil BHYTpH monynasiuuii npumepxusaerca u U.H.
[Tonomapera (1975). Eé npeacrapnenus WULIOCTPHPYIOTCA pHC. 1.6.

U Bce Xe Mbl CKIOHHBIE {IPEAMIOYTEHHE OTHABATD NMOMyAALUMH KaK
TIOHATHIO 3KonornueckoMy. Ilpexnae Bcero moroMy, uTo y MOMy/MSILMH
€CTh TCHETHYECKAS XapaKTePUCTHKA, CBA3aHHAs C €€ IKONOrHei (npexe
BCET0, 3TO — CIIOCOOGHOCTH K amanTauuy). KpoMe Toro, momy/sumu xapak-
TEPHA YCTOMYHBOCTH — CNOCOOHOCTB IUTMTENLHOE BPEMS COXPAHATHCS
(MpOM3BOAMTL MOTOMCTBA) B JaHHBIX (WK 3BOMIOLIMOHUPYIOLLIUX) YC-
TOBUAX Cpelbl. CXOXMX BIMISIOB IPHICPXHUBAIOTCA U APYTHE aBTOPHI
(Jlarrres, 1970, 1979; CMonesaHuHOB, Psibyxa, 1971; HoBukos, 1976 u ap.).
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Puc. 1.6. [IpoctpaHcTeenHoe noapaanesienye nomymsiimy (no W.H. MNoxomapesoit, 1975):

I—apean Buma; 2—reorpacduyeckas MOMY/IALMSA; 3—3KONOTH1ECKasA
(MecTHas) nomysiumsl; 4—MUKPOTIONYALHMA (anemeHTapHas)

Kak 6uonoruyeckasi €IMHHULIA, MOMY/IALAS 00/afacT OnpeaeiIeHHOH
CTPYKTYpo# M Gyukuueir. Cmpykmypa nonyiayuu BKITIOYAeT Takue e€
MOKA3aTeM KAK YuUCAeHHOCmb W naomHocms (pacnpelesicHue ocobeidl B
MPOCTPAHCTBE), COOTHOLLEHME IPYI MO MOy, BO3PACTY, HX mopdonoru-
YyecKMe, TIOBEICHUYECKHE M APyrHe ocobeHHOCTH. CTPYKTypa MOMY/ISUMH
OMpeneAeTc 3KOJIOrHYeCKON HUIEH NaHHOro BHJa, a8 HMCHHO — COOT-
BETCTBUEM YCJIOBHH MECTOOOUTaHHMS (PeXMMOB (akTopoB cpeani) Tpe-
60BaHMAM (T.e. TOJIEPAHTHOCTH) CNAraloLIMX IOMYJIALHNIO OpraHU3MOB.
CrpykTypa nonyasuuii ¥ pasMepsl MX apeajioB YYWTHIBAIOTCH NP opra-
HHM3aUHMM OXOTHMYBHX XO3SHCTB, ONPEACIEHHH IPaHMIl 3allOBEAHHKOB,
NMPUPOIHBIX HAIMOHATBHBIX MMAapKOB H 33Ka3HHKOB.

Yy CeHHOCTHIO MOMYISLMH HaskBaeTcs obluee KOMHYECTBO 0cobei
Ha JaHHO! TEpPPUTOPHM WIH B JAHHOM o0beMe. Padmyalor HenmepHoOaH-
YecKHe M MEepHOAHYCCKHE KONeGaHusl YMCIEHHOCTH nonmynsaumMid. Orpu-
LIATEIbHOE BIMAHME YEJIOBEKA Ha IMOIMYNSIMIO MOXET NMPHUBECTH K pe3-
KOMY CHMXXEHHIO KONMdecTBa ocobeil. KpaitHuit cryyait — yHHYTOXE-
HHMe (reHouMn) BuAa (OCOBEHHO, €CH OH COCTOMT BCETO M3 OXHOH
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nonyJisiuMu). Tak MPOM3OLUTO C ellleé COBCEM HENAaBHO CYLICCTBOBABIIX-
MH BMIaMU — CTEJUIEPOBOM KOpPOBOif, CTPAHCTBYIOILIMM roirybeM, TYpoM
(eBpONECKHM OBIKOM).

[INoTHOCTE NOMYNALMH — CpeAHee YKCI0 ocobeil Ha AaHHOM TeppU-
TOPHH WIH B 00beMe. PaznMyaloT TaKXKe IK0402UHECKYI0 nAOMHOCMb, TION
KOTOpO#l TOHMMAIOT YMCAO ocobeit (MM MX 6UoMaccy) Ha eAMHHMUY
3aCEJICHHOT0 IpocTpaHcTBa. TlpH yBeNHYEHHH YHMCIACHHOCTH MNOITYNA-
LUK ee IUIOTHOCTh BO3pacTaeT (eciM HET pacceneHus). JUis Kaxmoro
BHIA CYLECTBYIOT ONTUMAJIbHbIE 3HAYCHMS IUIOTHOCTH MOMYSILIHUHU.

BaxHeAIHMH BHYTPHOYHKIHOHANLHHMH [TOKA3aTeaAMH HOMYJs-
UHWH SIBISIOTCA poxcdaemocms U cmepmuocms. Baxneiniumu dakropamu,
PEryAIMPYIOWIMMH COOTHOIICHHE MEXAY HHMH, ABIAETCH CTCNCHb B3au-
MONEHCTBUS C APYTMMH OpPraHM3MaMM (KOHKYPEHTAMH, XMIIHUKAMH,
Napa3suTaMu), a TaKKe KIMMAT U Apyrue abnornyeckue Ghaxkropsl.

Cnoco6HOCTh MOMYMALMH BO3BPAlAaTLCS B PABHOBECHOE COCTOSTHHE
Ha3BIBACTCS 20Me0Cma3oM, PEryJMPYEMBIM IOCPEICTBOM IIOJOXMTENb-
HBIX M OTPUUATENBHBIX OOpaTHLIX cBsA3eil. TakuM oGpaszoM, nonyasiuus
obnagaer cpoiicTBaMu KHOEpHETHMYECKHX CHUCTEM — CIIOCOOHOCTBIO K
CaMOpEeryJIsIIMK, CaMOOPraHMU3allMM M CAMOBOCIIPOH3BEACHHIO.

MexaHn3M roMeocTasa MOMyJISALMM XHUBOTHBIX [OKAa3aH Ha puc. 1.7.

M3 paccMOTpPEHHSI 3TOro pPHUCYHKa BHIHO, YTO NpH MNpeobnanaHuu
MOJIOKHUTEILHBIX 00paTHBIX CBA3EH MPOMCXOAMT POCT YMCICHHOCTH OCO-
6¢ii. B manbHeitieM 3TOT pocT MPHOCTAHABIMBAETCA BCIEACTBUE OrpaHH-
YEHHOCTH PECYPCOB NUTAHHS M BO3REUCTBUS OTpHLIATEIbHONH OOpaTHOM
CBSI3U. 3aTeM, KaK TOBOPAT, MASITHUK JIBHIXKETCA B OOpPaTHY10 CTOPOHY.

Takum 06pa3oM, IKONTOrHYECKHE CHCTEMEBI, BKITIOYAS NONY/IALHUIO, Ha-
XOOATCS B JMHAMUYECKOM PaBHOBECHH, IIPAKTUYECKH HE OCTUTasl CTaTH-
yeckoro pasHoBecus. JIx.M. Annepcor (1985) 310 0OBACHSAET CIOXHO-
CTBIO PEryJMpYIOLIUX MEXaHW3MOB M 3alla3lbiBAHHEM WX ACHCTBHSA.

bonee noapoGHO (GYHKIIMOHMpPOBAHHME MOMYAALMIA Oyaer paccMoT-
peHO Huxe (CcM. pasznen 5).

3mech Xe OTMETHM, YTO C 00LebHOoNornyecKkoi TOUKH 3peHUS TOMy-
JIALMSA NPEICTARISAET CAMOCTOSITC/IbHBIH YpOBEHb OpPraHHM3alMH XUBOH
MaTepMM, TakOW Xe, KaK KJIeTKa WiM opraHu3M. [loaroMy nomyiasius
XapaKTepHU3yeTcsi He TOABKO CTPYKTYPOH, OTIIMYHOM OT CTPYKTYPH IpYy-
rux 6Monormyeckux oGbeKTOB, HO M CieUPUIYECKHUMH 3aKOHOMEPHOC-
TAMH (QYHKYLUIHOHMPOBAHHUSI, TOJBKO €M MPUCYILVIMH.

C no3vuuii 3KONOTMH YEJIOBEYECKOEe ODLIECTBO TaKXe CIEXYET CYM-~
TaTh nomynauued. HecMorps Ha 10O, YTO YesioBedeckoe OBLECTBO UMEET
crieuuHUYECKYIO CTPYKTYPY H OCOOHIE 3aKOHBI AESTEILHOCTH, OHO Ie€He-
TUYECKH, 3BOMIOHMOHHO M GYHKIIMOHANIBLHO CBA3aHO ¢ npuponoi. Yro-
6bl CyILECTBOBAaTh, YEJOBEK HOJDKECH IPOU3BOIUTE, a JUIA 3TOr0 — BCTY-
TIaTh B ONpeJe/IeHHbIC OTHOLIEHHA C OKpyXaloiueit ero cpenoii. He BhI-
3bIBaCT COMHEHHSA, YTO YEIOBEYECKOE ODILECTBO MPEACTARIACT OCOOHIH
COLHAJIbHBIH OpPraHM3M, HO B TO X€ BpEeMS OHO fABIAETCA ONHON H3
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Puc. 1.7. TomeocTtas B NONMY/IALMHE XHUBOTHbIX, PETYHPYEMbIH JOCTYITHOCTBIO IHILEBBIX

pecypeos (o Ix.M. Anaepcony, 1985)

MOIMYIAUMHA XHUBOTHOTO MMpa; AaXe B 3JIeMEHTADHOM OHONOTMYECKOM
CMBICJIE YEJIOBEK HE MOXET CYIIECTBOBAaTh BHE B3aUMoOmeHCTBMA ¢ abHo-
FeHHOM M GHOreHHOM cpemoit (HyXeH KUCIOpoA arMochepsl, YTOOsl Abi-
1IaTh, HY>HA BOJa — OCHOBHO} KOMIIOHEHT €r0 TeJia H COCTEMBI 0OMeHa

BELIECTB, HYXXHBI APYTHE OPraHU3MBI — B KadecTBE ITHIUM M T.01.).
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OnHako oT Npyrux NOMY/SLHIA 9€TOBEYECTBO OTIUYACTCS ABYMS [VIaB-
HBIMH 0COOeHHOCTAMH. Bo-mepBrix, yenoBeyeckas nmonyisuus oGranaer
KOJUIEKTHBHBIM pa3ymoM. Bo-Brophix, Graromapsi Hay4HO-TEXHUYECKO-
My BOODYXEHHIO, MOILHOCTb BO3NCHCTBUS Y€JIOBEKa Ha MPUPOAY B COT-
HH H THICAYH pa3 MNPEBBILIAECT €ro GMOJOrMYECKHE BO3MOXHOCTH; IO
CYTH, NpYrHe¢ MOMYISUMH XHBOTHBIX HEKOHKYPEHTHBHI MOMYASALMU Ye-
JioBeKa.

M3 31X ocoGeHHOCTEH BBITEKaeT M MBOHCTBEHHOCTb OTHOWICHMI
Y€I0BEKA C OKpyXalollei ero cpenoit. C oqHo#M CTOpOHB, OH COCOGEH
yayduiarth, o6raropaXxusathk Cpelly, rnpespalliaTh 6uocdepy B Hoochepy
B.U. BepHazckoro. A ¢ apyroit cTOpOHBI, 06/aasi HEBUIAHHOMN NOCEe
MOIUBIO, Y€JIOBEK CMOCOGEH MOryGUTH JII0GYIO MOIYJIALMIO XHBOTHBIX U
PacTeHMH, pa3pyLIMTh HE TONBKO COGCTBEHHBIH MPUPOXHBII «IOM», HO U
6uocepy B LIETOM — NOM BCero yesoBEYECTBa.

1.6. DKOJIOTHIECKME ®AKTOPBI, UX AENCTBUE
U B3AMMOJIEVCTBUE

Oxpyxaiowas opraHu3M WM cOOBLIECTBO OPraHH3MOB cCpela Xa-
PaKTepHM3yeTcs pasHOOOpa3HeM AMHAMMYHBIX BO BPEMEHH, NPOCTPaH-
CTBC 3JIEMCHTOB H YCIOBHH, KOTOPEIE MOXHO O6BEIMHUTE OOOGILIEH -
HBIM TEPMHHOM — ghakmopei. DaKTOp TNMpPEACTABISET COGOM MBUXKY-
yio Cuily NMpoLecca WIM €ro yClI0BHE, BIUSAIOUIEE HA MPOLECC, TH6O
CYLIECTBEHHOE OOCTOATENBCTBO B KaKOM-JIM60 IMpolecce MIH sBiIe-
HHUH.

Cpenu MHOXecCTBa (bakTOpOB MOXeT GbITh BhIIETCHA TpyIIa 3K0402u-
Yeckux gpaxmopoe.

Okonoruyeckuit Gpakrop — 310 NI0GOE YCIOBUE cpelsl, crocobHoe
OKa3blBaTh MPAMOC HIH KOCBEHHOC BIUSAHHE HA XHBLIE OPraHU3MBI XOTH
OBl Ha MPOTSXEHMH ONHOM M3 (a3 UX WHAMBHIYATBHOTO Pa3BHUTHS
(Cranuuuxuit, PoxnoHos, 1988).

HMMeiorcs u ipyrue onpenenenus skonormyeckoro dakropa. Tak, H.®.
Peiimepc (1990) nmon axkonoruyeckum hakTopom MOHMMAET T060E ycio-
BHE CpCIIBl, Ha KOTOpOE XHBOE pearMpyer MPUCIIOCOOHTENLHBIMHA peak-
LHAMH.

CyluecTByeT MHOXECTBO MOHATHH, TEPMUHONOTMYECKM GNH3KHX K
HOHATHIO «3KOJIOTHYECKH aKTOp», WK CBA3aHHBIX ¢ HUM (Tabm. 1.3).

DaKxTOop Cpennl OLIYLIAETC OPraHH3MOM B OMpeAeIEHHBIX npeaesnax,
HMCHYCMBIX UHMepeanom WIH 30Hoi mosepanmuocmu. TIpyu 3T0M oA moae-
PAHMHOCMbI0 TIOHUMAETCA CITOCOOHOCTH OPraHHM3MOB BHIHOCHTB OTKJIO-
HEHHNSA OT ONITHMANbHBIX U HUX 3HaYeHMit naHHoro dakropa. 3a npeae-
JiaMH 30HBI TOJICPAHTHOCTH JIEXAT Aemaabible 3HaAYCHUs1 dakropa (CM.
Tabu. 1.3).
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Tab6auya 1.3

Baxsue#immse GaxTOpal B BX X2aPAKTEPHCTHER

HanMeHoOBaHHE CyurrocTs daxropa (win cdepa ero nedcTBuUs)
(axropa

AHTpONOre HHBIA CBsi3aH ¢ BIMAHMEM YEJIOBEKA Ha YTO-TO (B SKOJIOTUH —
¢ BO3AEHCTBHEM Ha OKPYXAIOLIYIO €rO CPexy).

ArmochepHbIi CBsi3aH ¢ XMMMYECKHM COCTaBOM, (PH3MIECKHM H
IIMHAMHYECKHM COCTOSSHMEM aTMOChepH.

BHOreHHBIHA COBOKYHOCTH GHOIOrHECKHX, GUOTHYECKHX H
6HoLIe HOTHUECK X HaKTOPOB.

Buonoruyeckuit CBfA3aH C OPraHM3MOM MM IPYNNOf OPraHM3MOB (HATPHMED,

' BIMAHHE XMIHUKA Ha YHCICHHOCTD XEPTB).

BuocdepHbil Casi3aH ¢ BIHAHKEM 61OChEDHI B LIETOM.

Buormyeckuit CBf3aH ¢ BO3neHCTBHEM XHBHX OPraHM3MOB Ha cpeay
(06pasoBanKe W3BECTHAKA-PAKYIIEYHHKA, HCKONAEMBIX yraei

] HT.OL).

BuoueHoTnyeckuit CBfA3aH C COBOKYMHHM AEHCTBUEM XKHBHX OPraHHIMOB
6HOLIEHO3a.

Bpeaubist Jhio6oe Bo3neicTBne, HEGAArOTIPHUATHO BIMSIOWIEE HA YEJIOBCKA
H OKPYXAIOULYIO €r0 Cpeny.

BropuuHbift SIansercs CAeNCTBMEM NepBuYHOre dakropa.

FeneTnyeckutt CBf3aH C TCHETHYECKHMM KOIOM OpraHH3Ma.

Teorpaduueckmit Cra3aH ¢ reorpaueCKUM NOJIOKEHHEM MECTa BO3NCHCTBHS.

FeoMopdonorueckuii Cas3aH ¢ 0cob6eHHOCTHIO GOPBl MECTHOCTH.

leodpmsnuecknii CBs3aH ¢ PU3UUECKHUMH OCOOEHHOCTAMH JaHHOTD yYacTKa
MOBEPXHOCTH WX HEAp 3€MIH, a TaKxKe armMochephl 1 BOTHOH
Cpenbl.

H36uparenbHBIN He#cTBylOlIUH HA OAHH OPTAHH3MH H HE OKxa3bBaouHi
3aMEeTHOro BIMAHHMSA Ha ApyTHe.

Hcropvueckmit Ero coBpeMEHHOE RIMAHVE CEA3aHO C HCTOPHYECKHM Pa3BUTHEM
OpraHM3Ma.

JleTanbHBil TIpuBOAALILMit XHBOH OPTaHM3M K THOENH.

MepBuunbiit Hcxoaxoe BO3neHCcTBHE.

CoumanbHHHR O6yCoRIEH OGLUECTBEHHHIMH OTHOMICHHAMH MEXIY JRIOXbMH
WIA HAUTHYMEM COLMANBHOMONOOHON CTPYKTYPH Y XKHBOTHHIX]
(MypaBbH, TEPMHTHI, ITYEJH M AP.).

TexHOreHHhIH CBsi3aH € BO3IEHCTBUEM TEXHHYECKMMH CPCACTBAMH.

DBOMIOLMOHHbIHK Casi3aH ¢ MPOLUTHIMH F€ONOrMYECKHMH 3MOXAMH.

BKCTpeMANTBHHHN CBRf3aH C BO3NEHCTBHAMM, CHITA KOTOPHIX NMPEBHULIACT OOBMHEBIE
MPHCTIOCOGUTEIILHLIE PEAKITHH.

Dkonorudeckue $HakTopH Cpelbl AEIATCA Ha ABE KaTCropuu: dakro-
Phl HEXHUBOM TPUPOIH WIH abuomuuecKue H daxTopH XMBOH NPUPOIBI

WIH Guomuueckue.

Bonee npobHas xnaccubuKaums IKOIOrHYCCKHX tdakTopoB cpeab
npeanoxena M. H. [loHomapesoit (1978). JaHHas KinaccuUKaIus npea-

cTaBieHa B Tabn. 1.4.
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Tabauya 1.4

\ KnaccndHEAIES IKONOrHIeCKRX PAKTOPOB Cpem
I'pynna ¢axropa HHausuayansHbii GakTop
AbuoTHuecKue
Knmmmatiyeckue Ceer, TeMniepaTypa, Biiara, JBHXKEHHKE BO3MyXa, JABIEHHE
AnadoreHnnie MexaHuyecknl COCTaB, BIaroe€MKOCTb, BO3NYXONPO-
(roYBeHHHE) HHLIAEMOCTD, TUIOTHOCTD
Oporpadpuyeckne Bricora Haj ypoBHeM MODS, 3KCIIO3MLIMA CKIIOHA
XsmMuraeckue I'a3oBbiit cocTaB Bo3ayxa, CONEBON COCTAB BOAL, KOH-
LCHTPAaLMA, KMCOTHOCTh H COCTAB NOYBEHHBIX PACTBOPOB
Broruueckue
DuroreHHHE PacTurensHble opraHM3aMul
3ooreHHbIE XKuBoTHHE
Muxpo6uoreHHbie Bupych, npocrefiiune, 6axTepum, pUKKETCHH
AHTpONOreHHble JeAaTenbHOCTh yenoBexa

Cywecreyior B apyrue kiaccubuxauuu daxropos. Hanpumep, mo
MIepHOAMYHOCTH BHAETAIOT (GAKTOPHI NIEPHOAMYHBIE H HEMEPHOANYHEE,
10 TNIPOUCXOXAEHUI0O — KOCMHUYECKHE, GHONOrHYecKHe H Ap., N0 cpeae
BOSHHKHOBEHHS -~ BOAHbIEC, BO3OYLIHKIE, THTOChEPHEIE H IP., TIO XapaK-
Tepy — HHGOPMALMOHHbBIE, 3HEPreTHYECKUE, BELIECTBEHHBIE, KOMIUICK-
CHBIC M [IP., 110 OOLEKTY BO3REHCTBUS — MHIAMBHAYAIBHBIN, TPYIINOBOMK
H [p., MO CTENECHM BO3ACHCTBUA — 3KCTPEMANILHLINA, MyTareHHbI H Ip.

DaKTOphI CPEABl AEHCTBYIOT HE M30JMPOBAHHO APYT OT APYTa, a COB-
MECTHO (KOMIUIEKCHO). OHAKO MX COBMECTHOE NCHCTBUE HEPaBHOLIEH-
Ho (IToHomapesa, 1978). Cpenn HMX BRUICISIOT 24déHbie WIM sedyujue U
emopocmenennbie (comyrcrByolne, dboHossie). Benyiuue dakropsl sB-
JIAI0TCS. HEOOXONMMBIMH IUISL XU3HEAEATENLHOCTH XHBBIX OPraHH3MOB.
Hnst pasHBIX BUIOB Beaywue (akTopnl MOryT OLITh pa3HBIMM. CMeHa
BEAYIIHX (paKTOPOB MOXET MPOMCXONMTHL U B 3aBUCHMMOCTH OT CTalMH
pa3BuUTHUsA opraHu3mMa. Tak, wis pacteHUit — 3¢deMEPOB B TNIEpHOA UBETE-
HUS IVIaBHLIA (akTop — CBeT, a B nepHon GOPMHUPOBAHMA CEMSH —
BJara ¥ T.IL.

Korna Mel roBopuM 06 3Konorm4yeckux (pakTopax, 310 _He cienyet
ITOHUMaTh TaK, YTO OHU ACHCTBYIOT TONBLKO ONHOHamnpamieHHo. Cyiue-
CTBYET U oOpaTHasi CBs3b, T.€. OPraHM3Mbi MOI'YT M3MEHSITh SKOJOrHY€EC-
KHe PaKTOpHI CPelibl, B TOM YMCIE M abuoTHueckue. Tak, Ipu yHUYTOXE-
HUM CapaHYOM PAaCTHTENBHOCTH H3MEHSAIOTCA BETPOBOI PEXHM, BRIAX-
HOCTB, TEMIIEPAaTypa M APYrU€ XapaKTEpUCTHKH JaHHOM MECTHOCTH.
XopollIo H3BECTEH Takke TOT GAKT, YTO B rOPOAAX, Iic HanbGoiee aKTHB-
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HO TNpOSIBISAETCA AEATEIbHOCTh 4eNOBeEKa, GOPMHMpPYETCH CBOM OCOOHIA
MHKpPOKJIUMAT ¥ T.H.

YcioBUS, IIPH KOTOPbIX B HMEET HAUGObILYIO XXH3HECTIOCOOHOCTS,
a JJAaHHOE COOBILUECTBO — IIPEMMYILECTBA TMEPEA IPYTHMM, IIONY4YMIIH
HA3BAHHUE IK0A02UHECKO20 ONMUMYMA.

H3BeCTHHI M IpYTHE 3aKOHOMEPHOCTH, JEACTBYIOILNE B CHCTEME «Op-
raHu3M — akropnl cpeabi». Tak, Hemeukuit xuMux 0. JIubux, onuu u3
OCHOBOITOJIOXXHMKOB arpoxMmui, eiue B 1840 r. BbicKasan HACIO O TOM,
YTO CYLUECTBOBAHME M BLIHOCIMBOCTb OpraHH3Ma OIpPENE/ACTCS CaMbIM
c/1aGbiM 3BEHOM B LIEMH €ro 3KOJOTMYecKMX rnorpebHocreit (3axon Jlu-
6uxa). OH yKa3niBajl, 4YTO BEJUYHHA YpOXas oNnpelensicTcs KOINIECTBOM
B MOYBE TOTO M3 JMEMEHTOB MUTAHWA, MOTPEOHOCTH PACTEHMA B KOTO-
POM YIOBIETBOPEHA MEHbIlE BCErO, HHBIMM CJIOBAMM, JAHHBIA SMEMEHT
HaXOAWTCS B MUHMUMAJIbHOM KojndecTBe. [I03TOMY B CIEUMANIBHON M-
TepaType 3TOT 3aKOH €lLLUE¢ HOCHT HA3BAHHE «3AKOHA MUHUMYMA».-

CornacHO 3TOMY 3aKOHY JanbHeiillee CHMXEHHE CONCpPXaHHSA
AePULIMTHOTO 3/IEMEHTa IIMTAHMSA BeleT K rHbenu opraHM3Ma WIH nec-
TPYKUHHM 3KOCHUCTeMHl. [IpH MOBLIIIEHMH COAEPXaHUSA HAHHOIO 3je-
MEHTa B NOYBE ypoxait Gymer Bo3pacraTh A0 TeX MOP, NOKa HE OKAXETCA
B MMHHMYME APYTo€ ITHTATEeJILHOE BELIECTBO.

B nmanbHeiiuieM B 3aKoH JIn6Guxa ObUIM BHECEHK! NMONPaBKH H H3MCE-
Henud (OnyM, 1975). Tak, B HacTosiliee BpeMs1 AOKA3aHO, YTO ITOT 3aKOH
CTPOro NPUMEHKM TONBKO B YCJIOBHSX CTALIMOHAPHOTO COCTOSIHHMA, KOr-
JIa CYLIECTBYET PABHOBECHE MEXIY TPUTOKOM M OTTOKOM BellecTBa (u
9Hepruu). YCTAaHOBIEHO TAKXE HONOIHUTENBHOE IPaBUIO B3aUMOMEH-
CTBHS HaKTOPOB, HUMEIOILIEE CYLIECTBEHHOE 3HAYEHHE NPH IKOIOrHYeC-
KOM IPOTHO3HMPOBAaHMM M IPOEKTUPOBAHUH. OPraHU3M B ONPENC/ICH-
HO#t Mepe CITOcO6EH 3aMEHATh HEAOCTalollee BENIECTBO HIH Ipyro#t nei-
cTBYIOIMI aKTOp MHBIM QYHKUHMOHATBHO M XHMHYECKM ONH3KMM
BELLECTBOM WIM JpyruM dakTopom (0 B3aHMOACHCTBMH (DAKTOPOB CM.
HHXeE). :

B naHHOM monpasfiesie Mbl YK€ YIIOMHHATH TEPMHH «30HA TOJICPaHT-
HOCTH». DTOT TEPMHH TECHEHILIHM 06pa30M CBA3AH C NPUHKUNOM AUMUMU-
pyrowux (ozpanuduearowux) gaxmopoe, B OBIMX UepTax €€ B 1905 r.
ycranosneHHulit @. Baexmanom (Kyneruacos, 1982). Cyrb npuHumMna
COCTOMT B TOM, YTO JIMMHUTHpYOLMEe (PaKTOpbl MOTYT CBECTH Ha HET
MONOXUTENbHOE BIMAHME Opyrux dakropos. [IpH 3TOM CyllecTBOBaHHE
OpraHM3Ma OIIpeAessieTcs HE TOMBKO MHHMMAJIbHBIM 3HAYCHHEM, HO H
M36HITKOM (aKTOpa. BriepBrie Ha 3TO OGCTOATENBCTBO OGPATWI BHHMA-
Hue B 1913 r. amepuxanckuit 3oomor B. lllendopn, koTophii U chopmy-
JHpOBaJl 3aKOH mosaeparmnocmu. B cOOTBETCTBUM € 3THM 3aKOHOM JTH-
MHTHPYIOILMM (DAKTOPOM MPOLBETAHUSA OPraHM3Ma (BHMA) MOXET GBITh
KaK MHHHMMYM, TaK H MaKCUMyM 3KOJIOTHYECKOro BO3NEHCTBUA, Auarna-
30H MEXJy KOTOPBHIMH OTpEleNsieT BeJIMYUHY BRIHOCTHBOCTH (TONMEpaH-
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THOCTH) OpraHM3Ma (Buza) K aaHHoMmy dakropy. MHTEpBan MexXny MHU-
HMMYMOM U MAKCHMYMOM, KaK yXe OTMEYaJIOCh Bbillie, HMCHYETCS 30HOi
TOJIEPAaHTHOCTH. OIHAaKO B 3KONOTMYECKON JIMTEpaType CYLIECTBYIOT U
JPYTHE €r0 ONpeAciieHUS — aMIUTMTYIA TONEPaHTHOCTH U T.M.

B 11e1oM MOXHO YTBEPXAATh, YTO 3aKOH TonepaHTHocTH B. lllendop-
na sBnsercsd Gonee OGIIMM MO OTHOIIEHWIO K 3aKOHY MHHuMyMa [O.
JInbuxa v npuHUMIy auMuTHpYIOIKX dakTopoB ®. birekmaHa. 3akoH
TOJIEPAHTHOCTH MMeET GONBliIOE MpakTHYeCKoe 3HaueHHue. CorflacHO 3ToMy
3aKOHY, J1I000H M3GHITOK BELIECTBA CICAYET PacCCMATPHBAaTh KAK 3arpsis-
HeHHue cpennl. [laxe Boma, Tak HeoOXoAMMasi B 3aCyLIUTMBBIX paliOHaX, B
M30BITOYHBIX KOJHUYECTBAX BpPeMHAa M NMPHBOAMT K 3aCOJEHHIO MOYB, a
HHOTJa M 3a601aYMBaHHIO OpOILAEMEIX 3eMeib. HemocTraTok HEKOTOPERIX
37IEMEHTOB B IHIIIE YeoBeKa (ifona, ¢ropa) — OCHOBHAS NMPUYMHA 300-
Ho# Gome3Hu 1 Kapueca. OMHAKO MX H3OLITOK TaKXKe HexenareiaeH. Tak,
M30BITOK TSDKENBIX METAJUIOB MPHUBOAWT K TSOKEIBIM (PYHKLUHOHAIBLHBIM
pacCTpOiCTBaM OpPraHMU3Ma.

3aKOH TOJIEPaHTHOCTH OOBsICHAET MHOrHe HabGmiomalowmecs GakThi.
Hanpumep, COBEpLIEHHO NOHATHO, YTO OPraHU3Mbl C IHHPOKHM Avarna-
30HOM TOJIEPAHTHOCTH B OTHOIIEHHH BCEX SKOJOrMYECKMX (PaKTopoB
IOJDKHBI ObITh HauGonee pacnmpocTpaHeHHHMH. Jlpyroii mpumep: 30Ha
TOJIEPAHTHOCTH MHOTMX (PaKTOPOB COKpaulaeTcsi B KPUTHYECKHE NEpH-
OBl XH3HW OPraHM3MOB, OCOOGEHHO B ITEPHUOA Pa3MHOXEHMS.

XapakTepuCTHKa COCOOHOCTH OpraHM3Ma WIM BUAA CYLIECTBOBATH
B pPa3sHOOOPa3HBIX YCIOBUSX CPENbl ONpPENCTSCTCS TEPMUHOM <«3K0A02U~
Yeckas 6aneNmMHOCmb». B MOXET HMETh Y3KYIO 3KOJIOFMYECKYIO BaJICH-
THOCTBb IO OTHOIUEHHUIO K oOAHOMY (aKTOpy M LIMPOKYI0 — IO OTHOLIE-
HHUIO K ApyroMy. CyMmapHBIil HaGop BaJeHTHOCTEH paIM4HBIX (dakTo-
POB NOMYYHI Ha3BaHHE IK0a02u4ecKko20 cnekmopa euda (YepHosa, brutosa,
1981). [laHHBI# TEpMHUH He clieayeT MyTaTb CO CIIEKTOpaMM GHoIorHyec-
KMM ¥ 6MO3KOJOrHYECKHM, HMEIOLMMH COBEPLIEHHO HHOM CMBICI (CM.
Peiimepc. 1990, c. 488).

CyuiecrByer noapasiaeieHHe OpraHu3MoB B 3aBUCUMOCTH OT HX CIIO-
COBHOCTH CYILIECTBOBATH B PaIMYHAIX YCJIOBHUAX WIH OT OTACHBHBIX (aK-
TOpOB (Tabn. 1.5).

Hrak, MB YSACHHJIH, YTO OPraHM3MElI HAXOASATCH B BECbMA CIOXHBIX
B3aMMOOTHOLUEHMAX ¢ dakropamu cpeani. [Ipu 3TOM B KadecTBe ak-
TOPOB MOXHO pacCMaTpHBaThb M CaMH OPraHHU3MBI, T.€. CYILIECTBYET
npsiMas M oOpaTHas CBf3b MEXAY aOMOTUYECKUMH U OHOTHYECKMMH
¢akTopamu.

OTMETHM ellle ONHY CTOPOHY B3aHMMOOTHOLUCHWIl: OpraHM3Mel Ha
OpraHM3MBI MOT'YT BO3ICICTBOBAaTh HE MTPAMO, AKTUBHO, a2 KOCBEHHO, Mac-
CHBHO, HampHvMep, yepe3 ycjioBHsA cpenbl. SIRieHHe, KOrAa COBMECTHO
MPOXMBAIOLME OPraHHU3MBI Pa3HBEIX BMIOB BIIMAIOT OPYT Ha Japyra mno-
CPCACTBOM BBIUICNCHHUS MPOAYKTOB XM3HEAECATCNIBHOCTH, NMOMYYHWIO Ha-
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Tabauya 15

KnaccBpRKAIES 0Prasu3MOB 110 TONEPAHTHOCTH H BRICATHOCTH

['pynma opranu3mMos Kiaccndbmptpyronmit npusnak
DBPOGHOHTHHIE IlIupoxas npHCHOCOGAEHHOCTD K YCIAOBHAM Cpeabl
(DBpuTONHLIE) (BrICOKas 3KOJIOrHYecKas

‘ BAJICHTHOCTD)

CTeHOOHOHTHBIE ¥Y3kasl NPUCITOCOGIEHHOCTb K YCJIOBUAM cpeanl (HU3Kast

(cTreHoTOIMHEIE) 3KOJIOTMYECKAA BAIEHTHOCTD)

DBpHTEpPMHEIE Cnoco6GHH NepeHOCHTh IHAYHUTENBHBIE KoneBaHusa
TEMTIEpaTyphl

Crenorepmunie Tpe6y10T CTpOro onpeaeseHHOK TeMnepaTypH

DBpHTANBHEE Crnoco6GHb MEPEHOCHTD 3HAYHTEIbBHHE KOoNe6aHuA

(3BpHTaTMHHEIE) COJIEHOCTH

CreHoraapHHe IepenocsaT nuib HE3HAYHTENBHBIC KOJICGAHHUA CONEHOCTH

(cTeHOraIMHHLIE)

DBPHUIMIPOGHOHTHBIC IlepeHOCAT 3HAYNTEABHHE H3IMCHCHHSA BIaXHOCTH
BO3AYyXa

CreHormrpo6HoHTHEE He nepeHocAT 3HaYMTENbHLIX U3MEHEHMIT M KONneGanmit
RJIAXHOCTH CPeIhl

BBPHNOHHBIE Cn0COGHH XHTH B CPEfaxC pavMYHON KHCIIOTHOCTBIO

CTeHOHOHHHE ZKuBYT TOJILKO B CPEax C ONpeNe/ICHHON KHCIOTHOCTBIO
(WM WEMOYHOCTHIO)

DBPHOKCHOHOHTHRIE TlepeHOCHAT 3HAYHTENBHEE KONE6aHHUA KUCJIOpOaA
(Hanpumep, B BOxe)

CTeHOOKCHEHOHTHEIE He nepexocAT 3HaYMTeIbHEIX KONIEGaHMIA K1CI0pona

DBpuTpodHEIE ITuratorcss MHOrHMH NUUIEBHIMY OGBEKTAMU

CreHorpodpHbe Ixralorcs HeGONBIINM KOTHYECTBOM NMILEBHIX OGLEKTOB

IpudoTHne ITepenocsT moO6GKE YCI0BKA CBETOBOTO PeXuMa

Crenodorne XKuBYT TONBLKO B Y3KHX MPEENaX CTENEHH OCBEUEHHOCTH

DBPHUXOPHBIE Xapaxrepusylorcsa WHPOKOH 3Kkonorseckolt
BAJIEHTHOCTHIO

CrenoxopHbie OpraHu3MH ¢ y3KOI 3KOJIOrHYECKOH BAEHTHOCTBIO

Ilpumesanue: ot rped. «3BpU» — HIMPOKHIL; «CTEHOC» — Y3KMIA.

3BaHUE aaneaonamuu. ITH NPOAYKTH OGOGIIEHHO UMEHYIOTCA KOAUHA-
MU W TIpeACTaBlIeHBl 3GUPHHIMM MacIaMH, IIIOKO3HAaMH, QUTOHIMIA-
MH H JAPYTHMM CHOXHBLIMU XMMHUYECKUMU COCAMHEHUSAMH. AJUIENona-
THA MPOABRIAECTCA B BHITECHEHMH WIH MOAABICHMM OIHOrO BHAA JpYy-
ruM. Hampumep, neipeit ¥ BooGLIE COPHAKH BBITECHAIOT KYJIBLTypHHIC
pacTeHus, Xy0 M opex MONABISIIOT TPABIHUCTYI0 PAaCTHTENBHOCTL TMOA

HX KpDOHaMH H T.II.

PaszmyHbIe 3K0OMOrHYecKHe PaKToOphl 3aBHCHMBL APYT OT Apyra. Uime-
HeHMe ofHoro ¢axkropa crocoOHO NMORBJEYL 32 CO00H U3MEHEHHE APYTHX
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(baKkTOpoB. DTO ABNEHHE MOMYYUIO HA3BAHHME 63aLUMOdeilcmeus KoA02u-
weckux gpakmopos. Pa3BuBas 3aKOH TONEPAHTHOCTH, AMEPUKAHCKHI 3KO-
sor }0. Oaym (1975) npuiuen K BHIBOAY, YTO €CJIM YCJIOBHSA MO OAHOMY
3KONOTHYECKOMY (haKTOpy He ONTUMAIBHHL IUIA BHAA, TO AHANA30H TO-
JEPAaHTHOCTH MOXET CY3UThCA M B OTHOLIEHHM JPYTHX 3KONOrHYECKHX
¢akTopoB.

Cpoeobpa3Hoi dbopmoii B3aumoneicTaus GakTopoB ABISIETCA YaCTHY -
Has 3aMeHa oIHoro daxTopa ApyruM. SIBeHue, Koraa ocnabneHue AeHcT-
BUs oiHOro GakTopa NpOSBNAETCA B YCHICHHM AEHCTBUS JAPYroro dak-
TOpa, MOMYYHIO Ha3BaHUe 3¢hpexma xomnencayuu (CHTHHK U IP., 1987).
Hanpumep, u3BecTHO, 4TO B psine paitoHoB [lepy romamu He briBacT
noxneil. HelocTaTox Biarud pacTeHusi KOMIIEHCHPYIOT 33 cYeT €€ MorJio-
LIEHWS U3 BO3MyXa (4acThie TyMaHbI).

B npuHuune no6oe ycIoBHE CPeAbl B HEKOTOPOH CTENEHH MOXET
3aMELLATLCA OPYTMM, T.€. BHYTPEHHHE NMPUYHMHBI 3KOJIOTHYECKHX SIBIIE-
HMI TIpH OJHOM M TOM X€ BHellIHeM 3¢xpeKTe MOTYT ObITh pa3TUYHLIMH.
HanpuMep, BeuHO3eseHblEe BUAB I0XHBIX pacTeHUI B 6onee KOHTHHEH-
TaJIBHOM KJIMMaTe CIIOCOOHBI PacTH B MOIECKE IOX 3aLMTOA BEPXHHX
ApycoB Jeca (B CO31aBacMOM MMM GHokIMMaTte). B naHHOM ciyyae Kiu-
MaTHYeCKH# (PaKTOp YaCTMYHO 3aMelaeTCs OGHOTHYECKHM.

Ho HM OmMH 3KONOrM4eckuit GakTop He MOXET OHITH IONHOCTHIO
KOMIIEHCHPOBAH ApYruM (apyrumu). IToaToMy ecnu 3HaueHHs XOTA GHl
OIHOro 3KOIOorM4Yeckoro ¢gaxkropa BHIXOAAT 3a IpeAc/ibl AHara3oHa To-
JIEPAHTHOCTH, TO CYLIECTBOBAHHE OPraHM3Ma CTAHOBUTCS] HCBO3MOXHbIM.
Tak, dororpodsl, Gyayyu JHILIEHHBIMM CBETa, FTHOHYT JaXe NpPH ONTH-
MaJIbHBIX YCJIOBHUSIX TEMIEPATyphl H MHUTaHUA M T.II.

1.7. DKOJIOrMMECKHUE IMPOIIECCHI

Iox 3xonOrM4eCKMMH NpoOLECCaMH CleAyeT NMOHMMATh BCC
B3aMMOJCUCTBUSA BHYTPH 3KOCHCTEM (GHOr€OLIEHO30B), a TAKXE MEXIY
OTHENILHHMHI CUCTEMaMH U B 6Mochepe B LesoM (BKIIOYas ¢dbopMuposa-’
HHUe 3Tolt cdephl HA CTHIKE JIMTO-, aTMO- H THAPOChEpPHI).

C 3KOJIOrMYeCKMMM TIpOLIeCCAaMM HE CJICAYET IMYTaTh MOHATHE «3K0-
Ao2u3ayus», 01 KOTOPHIM NIOHUMAETCS NPOLIECC BHEAPEHHS KOMIUIEKCa
TEXHONIOTMYECKHX, YIIPABIEHYECKMX U IPOYMX PELIEHUH, HanpaB/ICHHBIX
Ha yJIydYLIEHME HMCIIONb30BAHUS TMPHPOAHBIX PECYpPCOB H YNYYILCHHA
KayecTBa MPHUPOAHOIt cpeabl (I XOTA OBl COXpaHEHHS 3TOrO KayecTBa).
B MHPOBO33peHYECKOM OTHOLICHHMM 3TOT TEPMHH BO MHOIOM aHAJIOTH-
YeH MOHATHIO «IK0A0UMECKAA KYAbmypar.

[Ipx GOPMHUPOBAHHM MOHATHHHOMN 6a3nl IKONOTHM, OCOGEHHO B
06/1aCTH B3aMMOOTHOLLEHHS NPUPOALI M OOlecTBa, HEOOXOAMMO Y4M-
THIBaTH KATErOpPUMH ABYX TMITOB: OXHH M3 HHX OpDHCHTHPOBAHH Ha IIpH-
poly, €é COXpaHeHHMe, Ha YIy4llleHHe NMPHUPOIHON Cpennl, NpYTHe OpH-
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CHTHPOBAHBI HA XO3AMCTBO WIM HacesneHue. B mepBoM cityyae mcnonsay-
eTcsi aTpUOYTHHIA TEPMHUH «3KOJIOTHYecKMit». TIpM 3TOM couuanbHO-
9KOJIOTMYECKHE KATErOpUM KacaloTCsl B3aHMOOTHOIUEHMI MEXIY IpH-
POLOH M HacesleHHeM, a NPOU3BONCTBEHHO-3KONIOTHYECKME — B3aHUMO-
OTHOLUEHHU MeXIYy NMpUpONOit U Xo3siiicTBoM. Bo BTopoM ciyuyae
NIPUMEHUMBI aTPUOYTBI «PecypcHbili» WU «PeKpeayuoHHbiD» .

Ilpu B3aumoneicTBUM OGLIECTBA (XO3MIACTBA, HACEECHUS) M NPUPO-
Abl (OKpYXalolueil 4esoBEKa CPeIbl) NPOTEKAIOT IKONOTHYECKHE IpO-
ueccel. Hekoropeie M3 HUX OXapaKTEpH30BaHBEI HHXE.

B kavectse nHanGonee o6LIEro TEpMUHA LTSl BCEX MPOLIECCOB, 0603-
HavalolWMX yXyJIEHUE CpPeAbl OOMTAaHMS WIM OKpyXalollueil 4enoBexka
Cpenbl, NPEUIOXEH TEPMUH demepuopayua (IOCTPoeH Ha 6a3e JIAaTHHCKOro
KOpHA C/IOBa «yXydileHue»). JlaHHBIN TepMUH BIEpBHIE YITOTPEONCH M3-
BECTHBIM aMEpPUKAHCKKMM 3KonoroM b. Kommonepom B 1972 rony. Yrnor-
pebiisieMblii B HacTosIlCe BpeMs TEPMHH «3arpsi3HEHHe OKPYXAIOLLei cpe-
Abb» (OKpyXaloliei YTo?) TOYHO XapaKTEpHU3yeT JUILUb YaCTh TIPOUCXONA-
IIMX TIPOLIECCOB.

Humoxkcukayus — Bce BUIIbI 3arPSI3HEHUS CPEMIbI, BLI3HIBAIOLINE AErpa-
AaLMIO XUBBIX OPraHU3MOB, B TOM YHCJI€ U TaKHe, KOTOPHIE BO3NEHCTBY-
10T Ha OpraHU3M YeJlOBEKa.

Konmamunayus — neperpyska 3KOCHCTEMbI XUMHYECKH GE3BpEXHbI-
MH, HO HEpa3pyUIMMbIMH TejlaMH @HTPONOI€HHOTO MPOMCXOXICHHSA
(ruTacTMaccoBbIMH, CTCKISAHHBIMM M TIPOYMMH OTXOLAMH).

lletiopusayua — HapylieHUE ICTETHKH Cpelbl OGHUTAHHUA C
OTPHUATEJIbHBIM BO3ACHCTBUEM HA TICHXMKY JIOACH.

Aecmpykyus — dnsunyeckoe paspyiueHue 3KOCHCTEM IIPOU3BOLICTBEH-
HOHM NIeATENbHOCTBIO YeJIOBEKA. ‘

Jposus anmponozennas — pa3pylLIeHHE KOCHCTEM MOI BO3EHCTBH-
€M NPHPOAHBIX (akTOPOB, AKTHBU3MPYEMBIX B PE3YJIBTaTe JECTPYKTHUB-
HO#l NESTENIBHOCTH Y€JIOBEKA.

Pazobgenue — Takas M30MALHUS IIEMEHTOB EIHHOM 3KOCHCTEMBL, KO-
TOpasl NPUBOAMT K pa3pbiBy CBA3eil MeXNY 3TUMM 3/IEMEHTAaMHU.

[Ipouecc, o6paTHbI AeTEPHOPH3ALNM, B 33pyOeXHON JIMTEpaType
MOJTYYMJT HAMMEHOBAHHE KoHcepsayuu. OXHAKO 3TOT TEPMMH OPHEHTH-
PYET He coBceM TOYHO. bosiee TOUHBIMH, Ha Halll B3IJISIA, SABISIOTCS TAKUE
TEPMHHBI KaK 6occmanoeénenue, coxpanenue, ozdoposaenue. I1Iupoko uc-
MONB3YETCA TaKXKE TEPMHH Meauopayusn. Eciu panplie UM 0GO3HaYamu
TOJILKO MEPOTIPUSTHSA I10 YIYYIIEHHUIO 3EMEJIb, TO B HACTOSILEE BPEMSI —
BCE MEPOMPHATUA MO YAYYIICHHIO OKPYXAIOUIE Hac Cpenml.

Ana xnaccudHKauuy AETEPUOPALIMOHHBIX ¥ METMOPALMOHHEIX IPO-
ueccoB 3.B. AnaeB (1983) mocTpoun aBa TEpMHMHONOIHYECKHMX pSIa,
NMPUBEACHHLIX B Ta6u. 1.6.



TepMHHHPOBARHE IKOJOTHIECKEX NIPOUECCOB

Tabauya 1.6

IpoueccH netepuopaumn [poueccs! ¥ MEPOIIPHATHA METHODALMH
CucrematusupoBansbie | Tpaauumonnsie | Cucrematusuposad- | TpaanuunonHbe
TEPMUHH TepMHUHBI HBIE€ TEPMHHbI TEPMHHbBI
1. Xummyeckas Hnrokcukaums Xumuyeckast Ouminenne
LeTePHOPH3ALINA MeJTHopaLms
2. Dusnueckas KontamuHanus Dusnueckas Ounienue
3. Temnosas Kanopusaums Terwroast Hexanopn3auus
4. Akycrnyeckas Conopuzauus AxycTHyeckas Jeconopusauust
5. PaguoakTMBHAs AXTHBALIMA PamyoaxrvBHas Je3akTuBaums
6. BonHoBast OuHaynsuns BonHosast Hesonaynsuus
7. HecTpykTBHAA Jectpykuust JectpykmiBHas PexyabTHBaLIus
8. DposdoHHasA 3po3us Dpo3noHHas KoHcepBauus
9. BusyanbHas Mediopusaums BusyasnbHas Maruudukauus
10. An3bIOHKTHBHAA Pa3obuierine, JIN3bIOHKTHBHASA BoccoenuHenwe,
pa3MblKaHHE 3aMblKaHHE

3. Bb. AnaeB oTMeyaeT BO3MOXHOCTh JATbHEHLIETO Pa3BUTHSA TEPMH-
HOB «IETEPHOPALIUSA» M «MeIvopauusi». Tak, MCTOUHHUK ACTEPHOPALIMH
(3aBoH, a3POIOPT M T.N.) MOXET ObITh Ha3BaH JETEPHOPATOPOM, OOBEKT
Jerepuopaumu (aHawadr, moceseHue) — JETEPHOPATOM, HOCHTENb
AerepropaliMyd (OKMCIBL cephbl, a3oTa, MbUib U T.0.) — JETEPHOPAHTOM.
CoOTBETCTBYIOLUMIT PSi MOXCT OBbITL MOCTPOEH M HA OCHOBE TEPMHHA
«MeJIHOpallHsi»; MEJIKOPATOP, MEAUOpaT, MENHUOPAHT.

Ta6n. 1.6 B njanpHeifieM, HCCOMHCHHO, 6yneT OMONHATBCA M CO-
BEpILEHCTBOBATLCA. TakK, yXe ceityac LIMPOKO NMPHMEHSETCS TEPMHH «Je-
3epmugpuxayus» (onycteiHuBaHue). JlaHHBI NMpouecc Hauboree oTyeT-
JMBO TIPOCAEXHBAaeTCHd B obnactax AdpHKH, MPWIEralolUX K I0XHOM
rpanuie Caxaps («30Ha caxensi»). B BocbMuiecaTsie rogsl MHHYBLUETO
cronerus 6uu10 yeranorneHo («[Ipuponar, 1979. Ne 6, c. 111), uro o mepe
TNPOABHXEHMS Ha ceBep or ['amM6uM xk MaBpuTanuu yepe3 xaxabie 60
KM CPEIHETONOBOE KOJIMYECTBO OCAAKOB PE3KO MOHMXaercs — Ha 100
MM. JIaHHHI TpoliecC CITELMANHCTHI CBS3LIBAIOT KaK C H3MEHEHHUSIMHU B
KpynHoMacmtabHoif atMochepHOI LMPKYISALMU, TaK H C JESTENbHOC-
TBIO YE€JIOBEKA.

JIpyTHe BaXHBIE 3KOJOIMYECKHE IMPOLIECCH (THIMA CYKLUECCHH H Mp.)
nmoApoOHee pacCMAaTPHBAIOTCH B MATOH I1aBe JAHHOM KHHTH.
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1.8 9KOJOTHYECKHE 3AKOHBI

Bointe yxe HEOOTHOKPaTHO OTMEYAsioCh, YTO 3KOJOIUsS U3y4aeT OTHO-
IIEHUS, CYLUECTBYIOIIME KAK BHYTPH 3KOCHUCTEM, TaK U MEXIY HHUMH, B
YaCTHOCTH, OTHOLUCHMA MEXIY SKOTONOM M OGHOLIEHO3OM, a TaKXe
COCTABNAIOIIMMH MX KOMIIOHEHTaMM (3/IEMCHTaMH).

K kareropuu OTHOLUEHHMI OTHOCHUTCS 0coGas rpymnna OObEeKTUBHO
CYLUECTBYIOUIUX U YCTOMYMUBBIX OTHOLLICHHIA (B3aMMOCBsI3eit), onpenens-
I01LMX (PYHKUHMOHUPOBAHHE M Pa3BUTHE MATEPHAJIBHOIO MHpa, HMEHY-
€Masl 3aKoromeprHocmamu (pexe — HavauaMu, NPUHUMNIAMH, TPaBUJIaMH).
OOBLEKTUBHOCTD 3aKTIOYAETCA B TOM, YTO OTHOLUCHHUE TPOSABISAETCH He-
3aBUCMMO OT CO3HAHHS W BOJIM JIIOAEH. ¥YCTOMYMBOCTE NPOSABISCTCS Ye-
pe3 0653aTeIBHOCTh 3aKOHOMEPHOCTH, €CIM COXPaHMIOTCS HeoOXomH-
Mbie I He€ ycioBus. MHora 3Ty 4epTy Ha3biBalOT ITOBTOPSEMOCTBIO,
M3 4YEro CJICAyeT, YTO 3aKOHOMEPHOCTH HCTOPHYHBL.

HexoTtopbie 3aKOHOMEPHOCTH, OTBEYAIOLIME KaYyeCTBY CYIHCCTBCH—
HOCTH, Ha3bIBAIOT 3AKOHAMU.

Bce 3aKOHBL M 3aKOHOMEPHOCTH XapaKTePHU3YIOTCH HAIUYUEM NpH-
YHHHO-CJICACTBEHHBIX CBSI3eH, IETEPMHUHUPOBAHUEM OIHUX SBJICHHI Apy-
TMMH, TIPH 3TOM NPHYKHA U CIEICTBHE YaCTO MOI'YT MEHSATECSI MECTAMM.
Hpyras ocOGeHHOCTb 3aKOHOB ¥ 3aKOHOMEPHOCTE! — HMX aBTOHOMHOCTb,
T.€. OTHOCHTEIBHAS HE3aBUCHMOCTD ApPYr OT Apyra. HU OMMH 3aKOH He
«OTMEHSET» APYroii, ecid U MOCIIEAHEro COXpaHEeHb! YCIOBHA U Mexa-
HHM3M ero nposBneHus. Tak, coLuaNbHBle 3aKOHOMEPHOCTH Pa3BUTHSA
YeJIOBEYECTBA HE «OTMEHSIOT» ICHCTBHA 3aKOHOB OMOJIOTMYECKUX, a TOoC-
nenHHe —O6osee OOLUMX 3aKOHOB MATEPUATLHOIO MMpa, HampvMEp, 3a-
KOHa BCEMMPHOro TAroreHus. OQIHAKO aBTOHOMHOCTb 3aKOHOB U~ 3aKO-
HOMEPHOCTEH HE MCKIIIOYAET UX B3aUMOACHCTBUA MeXay coboit. Umen-
HO 3Ta «CTHIKOBasl» 00JIaCTh M ARISECTCA B HACTOALLIEE BpeMS OJHHM M3
BaXHEHIINX OOBEKTOB HayYHBIX MCCIIENOBaHMIA

OCHOBHBIM 3aKOHOM (yHKUHOHMpoBaHuA npupoast B.I. Hecrepos
(1981) cumraer 3gkon 6uoskoca. Iipu 3TOM NMox 6MO3KOCOM IMOHMMAETCH
COYETaHWE TPEOOBAHHUM XMBOTO C BO3MOXHOCTAMH YCJIOBHM Cpenbl.

ITo B.I'. Hectepoy, cymHocTs 3akoHa 61M03K0ca 3aKITIOYAETCs B Ofl-
THMH3alMM COOTHOLUCHUS] XMBOR NMPUPOAB H OKpYXAIoWIeil XHBBIE
OPraHH3MBbl CPEIbl, YTO MOXET OBITH BHPaXEHO COOTHOILEHHEM:

0

——— =X}l
(0 + /0 - B))

rne 0 — okpyxawilas cpena; B — XuBasg npupona.
B enunctBe 0 U B ycrpemienst k uaeany, 1.€. X — 1. TakuM o6pasowm,
3aKOoH Guo3KOoca BHIpaxaeT coOON BENMYHUHY COOTBETCTBUS CpeaH 0 u
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TpeGoBaHmit oprannaMa B apyr k apyry. IloHATHE «BEJIWYHHA» 3AEChH
HCIIO/Ib30BAHO MOTOMY, YTO pedub HWAECT O KOIUYECTBEHHOM BBIpAXECHUH
MPH JIIOGOM YHCJIE OPraHU3MOB M YCIIOBUH XH3HH.

3akoH 6M03KOCa, KaK BCSAKas MCTUHA, JOCTaTo4YHO npoct. Ero mare-
MAaTHYECKOE BBIpAXEHHE MpeNCTaRieT coboi Apobb, rAE XapaKTepHCTHKA
cpennl 0 penurcs Ha TpeGoBaHMA opraHusma B, HOPMHMpPOBaHHEIE B JOJISIX
6uo3koca ryrem 3ameHn B Ha (0 + /0 - B/). B mocnenqHeM BbIpaXcHUH
yieH /0 - B/ nocraBneH B BepTUKaIbHBIE CKOOKH, a 3TO O3HAyaeT, YTo
Kakasi Obl BEJIMYMHA OT Pa3HOCTH HHU TIONYYWIach — IOJOXHTEIbHAs
WIH OTPHLIATEIbHAA, BCE PABHO OHA pacCMaTPUBacTCd KaK ITOJIOXUTENb-
Hag u npubanisierca K seanyuHe 0.

B.T. HectepoB oTMeuYaeT, YTO 3aKOH GHO3KOCA HE 3aJlaH KaKo-mu6o
MOCTOPOHHEN CHIOH. DTOT 3aKOH BBIPAXAET CIIOCOOHOCTH XHMBOM COC-
TaBJASIOIEN HCITONB30BATh MOJIOXKUTENIbHYIO YacTh MPHUTOKA BHEIIHUX
BO3/AciiCTBUIl IS CBOEro CylECTBOBaHMS M HEWTpaJU30BaTh OTpPHLA-
TeJbHbIE UX (POPMBI.

B npuHuMIIE 3KONOrMYECKHe 3HAHMUSA, KaK U 3aKOH Omo3koca, MOryT
6LITh CBEEHBI K HAbOpy BeChbMa MPOCTLIX M MOHATHLIX KAaXIAOMY YeJIOBEKY
MNpaBK M MOHATHH, KaK 310 cenan, Harnpumep, b. Kommonep (1974). Becbma
YaCTO LIMTHUPYIOTCS YETHIPE €ro «3aKOHa»: 1) Bce CBSI3aHO CO BCEM; 2) BCE
JOJDKHO KyHa-TO HEBaThCs; 3) MpUPOAA «3HaeT» JIyulie; 4) HHYTO HE
JaeTcA HapOM.

OnHako Ansi BHIPAGOTKM 3KOJOTMYECKOro peajiu3Ma 3TH <«3aKOHBbI»
JOJIXHEI OBITh paciuMdpoBaHbl Ha OCHOBE B3aMMOCBA3AHHBIX TEOPETH-
YeCKMX 3HAHUI M MOAKpPEIUIEHH KOHKpPeTHbIM (akTHUECKHM MaTepua-
som. Tak, paciuudpoBka NepBoro «3aK0OHa» COCTOUT B [IOHKMaHHH TOTO,
YTO B MPUPOJE HE CYIIECTBYET W3ONMPOBAHHBIX JPYT OT Apyra SBICHHHA
U yTO Mobast AEATENLHOCTh YEIOBEKA OTPAXAETCA Ha OKpyXalolle# ero
NPUPOAHON cpene.

3T0 HAULIO BOIUIOLIEHHE B 3KOJOTMYECKOM 3aKOHe GHYyMpeHHe20
OuUHAMUYECK020 pasHogecua. DTOT 3akoH GopMymHpyercs ciacayloulue
obpasom (Peitmepc, 1990): BewecTBo, 3Heprus, HHGopMauud ¥ AHHAMH-
YeCcKME KayecrBa OTJCNbHRIX IMPHUPOAHHX CHCTEM H MX HEpapXHH B3au-
MOCBSI3aHBI HACTOMBKO, YTO JII060e H3MEHEHHE OXHOro M3 3THX MOKa3la-
TeJiel BRI3LIBAET MEPEMEHbI B ITHMX CHUCTEMaxX M MX HEpapXHH, OAHAKO
obluas CyMMa BEILECTBEHHBIX, SHEPreTHYECKHX, HHPOPMALIMOHHBIX H
JTHHAMUYECKHMX KAa4eCTB CHCTEM M MX HMEpapXHWi MpH 3TOM COXPaHSETCH.

DOMNHUPHYECKUM CIEACTBUEM 3TOro 3aKOHA SBISETCA BO3HMKHOBE-
HHE MPH MOGKIX U3MEHEHUAX CPENBI NPUPOOHbIX YenHbix peakyuil (B 4ac-
THOCTH, 3KOJIOTHYECKHMX NPOLIECCOB), BEAYLIMX B CTOPOHY HEATpalM3a-
LIMM TPOM3BENEHHOro M3MeHeHusi (aHanor npuHuuna Jle Ilarense)
WIA Xe (POPMHPOBAHMIO HOBHIX NPUPOXHBIX CUCTEM. DTO X€ CNIEACTBHE
OTHOCHMTCHL U K 3HEPreTHKe NMpHPOIOIONb30BaHMSA: YeM OOoJbIlIe OTKIO-
HEHME OT SKOJIOTHYECKOro paBHOBECHS, TEM 3HAYMTEbHEE JOIDKHAI OBITH
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SHEPreTHYCCKHUE 3aTpaThl Wi OciaabiaeHUsA MPOTUBONCHCTBUA NPUPOA-
HBIX CHCTEM 3TOMY OTKJIOHEHHIO.

[IprponHas 1enHas peakuus, B CBOIO O4€pelib, IOHUMAETCS KaK LEb
SIBNEHUHA, KaXN0¢ U3 KOTOPLIX BiIeYeT 32 OO0 H3MEHEHHE CBA3aHHEBIX C
HHM JpYr¥X sBieHUil. Hanpumep, Hcue3HOBEHHE HACEKOMAIX-OIMBUTHTE-
Jie# enaeT HEBO3MOXHBIM TUTONOHOUIEHHE PACTeHMI, YTO HCKITIOYAET BO3-
MOXHOCTb MOSARICHHA HOBBIX MX BHIOB (DPa3MHOXAIOLIMXCA CEMEHAMH),
MPHBOAWT K MCYE3HOBCHHUIO BHUIIOB XUBOTHBIX, NMUTAIOILUXCH HUX GUTO-
MAaccoif, IVIoAaMH ¥ CEMEHAMH, a TAaKXKE NMapa3sMTOB 3THX XHWBOTHBIX M T.II.

BecbMa npuMevaTeNibHO, YTO B MOCHEAHEE BPEMS OCO3HAHHO WIH
HEOCO3HAHHO NPEANPUHUMAIOTCSH MOIBITKH 33KOH BHYTPEHHEro JMHa-
MHYECKOro paBHOBECUS NMEPEHECTH HAa COLMAIBHO-OGINECTBEHHEIE SAB-
seHns. Tak, ucrtopuxk u nureparop U. ByHHy B OnHOM M3 CBOMX KHMT
nuuer: «B reuenune 12 et Pyssenst U I'miiep BO3INABIAIH ABE BEIH-
Yaifille MMPOBbIE NEPXKABHI, TOTPAaTHB MEPBEIE LIECTH JIET HA BHIBOX CBO-
HX CTpaH M3 COCTOSIHMSA rinyboyaituieit penpeccuu. Cneayouue LiecTb
JIET OHHM BO3INAB/ISUIM BOCHHEIE YCWIHS CBOMX CTPaH B CMEPTENIbHOM
60prbe apyr ¢ apyroM. U1 o6a ymepau B anpene 1945 roma ¢ pasuuueit 18
IOHEH B CaMOM KOHILIE BOIHBI, KOTOpylo Py3sensT Bhimrpan, a Immiep
npourpain. Bunumo, sakon mupoeozo 6asanca sABisiercst BCEOOBEMITIOLINM,
H B Clyya€ KPHM3UCOB, YTPOXAIOLIMX CAMOMY CYLUECTBOBAHHIO XPYIIKOM
YEJIOBEYECKOH UMBWIM3ALUMH, B KOHOPOHTHPYIOUIMX CBEpPXAEpXKABaX
BO3HHMKAIOT IMOYTH OAHOBPEMEHHO JIMAEPHI, 3apSDKEHHBIE MTOYTH OAMHA-
KOBBIM OOBEMOM IHHAMMYECKOH 3HEPrHH, HAIPAaRICHHOM Ha JOCTH-
XEeHHe MMpPOBO# rereMoHUM» (1997, c. 206).

B3aumoneicTBHS B IPUPORHBIX CHCTEMAX H MX MEPAPXHM OTHIOADb HE
PaBHOUEHHHI KOJIHYECTBEHHO. [To3ToMy cnabnie M3MEHEHMS OIHOrO
NOKA3aTeNsI MOTYT BLI3BATh CWIbHEIE M3MCHEHHS APYTHMX ITOKA3aTesiei.
KpynHeie mepeMeHbl, MpOXons MO HEPapXHH OT JOKAIBHON KOCHUCTe-
MBI K 6MOChepe, MEHSIOT IIOGANBHBIE MIPOLECCH B LETOM M IE€PEBOAT
HX Ha Gonee BBICOKMH KayeCTBEHHBIH ypoBeHb. B 3TOM cocroHT cyll-
' HOCTb 3aKoHa Heobpamumocmu 3eoatoyuu (3axon JI. Joaro), xotopsiit dop-
MHpYyeTCd KaK HEBO3MOXHOCTb OpraHM3Ma (BMIA, MOMYISILHH) WIH MX
HepapxuM (OpraHM30BaHHOM CONMOTYMHEHHOCTH) BEPHYTHCH K NpPEXHE-
MY COCTOSIHHIO, YXE OCYILUECTBIICHHOMY B DAY NpPEAKOB.

K 3TOMy 3aKOHY GJIM30K M B3aHUMOCBA3aH C HHM 30KOH HANpPAGAeHHO-
cmu 36onoyuu. CorinacHoO 3ToMy 3aKOHY, OGLUMIT X0 3BONIOLMM BCeraa
HarnpasjieH Ha MPUCIOCOOICHUE K UCTOPHYECKH MEHTIOIUMCS YCJIOBH-
SIM CYIIECTBOBaHMA U OrpaHHUYEH UMHU. Pazymeercs, USMEHYMBOCTS B psijie
ciyyaeB CiyyaiiHa (MyTalMHM), HO B LIEJIOM HAaNpPaRIEHHOCTh AOMHUHUPY-
€T HaJl C/Iy4aifHOCTHIO, T.€. HabloNaeTcs 3aKOHOMEPHOe U3MeHeHH e dopM
XHMBOTO.

C TOYKHM 3peHMS TEPMOIMHAMHKH JAaHHBIA 3aKOH MONTBEPXIACTCA
npunyunom 3eontoyuu JI. Oncazepa (WIN 3aK0OHOM MUHUMYMA Auccunayuu
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(pacceusanus) 3mepeuu), COrNACHO KOTOPOMY IIpH BEPOATHOCTH Da3BH-
THs IIpOLIECCa B HEKOTOPOM MHOXECTBE HAlpaBICHHI, PeaTH3yeTcs TO
HarpamICHHE, KOTOpOE OGeCHeYMBaeT MUHHMYM AUCCHIIALMM SHEPTUH
(WM MHHHMYM DOCTa 3HTPOIMHHK), T.€. IBOMIOLUS BCErNa Hamnpags/ieHa Ha
CHIDKCHHC DAaCCEMBaHMs 3HEPIrMM M YBEIMYEHME HEPaBHOMEPHOCTH €&
pacnpenenesus.

Bropoit «3zaxon» B. KomMoHepa o3nauaet, yro mo6ast npupoaHas
CHCTEMa MOXCT pasBMBAaTECA TOJNBKO 3a CYET MCIIONB3OBAHMS MaTepH-
AILHBIX, SHEPreTHIECKMX H HHOOPMALMOHHBIX BO3MOXHOCTEH Ccpebl 3a
CYET UX NPHUTOKA M OTTOKa. OTCloNa ciexyer, YyTo abCOMOTHO 6E30TXO-
HOC NPOU3BOLCTBO HEBO3IMOXHO (3TO OBUIO 6HI PaBHOLEHHHIM
(«perpetuum mobile»), B nydiieM ciydae MOXHO PACCYHUTHIBATH HA MaJIO-
OTXOXHOE NPOU3BOACTBO. Boobiue, mpencrarieHue o ToM, uto Guochepa
paboTaeT 1Mo NpUHUHUITY 6€30TXOMHOCTH, OWMGOYHO. B LIUPOKOM CMEIC-
7€ coBa oTxonaMH 6MochHepHOIt AeATENLHOCTH SARNAIOTCS TAKUE HOBO-
06pa3oBaHUs KaK IUIACTHl MCKOMAEMBIX YIJIEH, puponHas HedTh, U3Be-
CTHAK-PaKyIICYHUK, YWIHICKAsA CeNuTpa (MPOXYKT NpEBPalLEHUs ITTH-
YBCTo MOMETA — IyaHO) U JaXe KUCIOopox atMochepsl. OnHaKo mpupoaa
KakK Obl CTPEMUTCS MMHHMH3UPOBATH OTXOJBI. IMoaromy orxonsl omHMx
OPraHM3MOB CTAHOBSTCH HEOOXONMMBIM YC/IOBMEM CYLIIECTBOBAHUS ADY-
rux. M3secTHO, HanpyMep, YTO STWJIOBBIA CIUPT SIBISETCS OTXOMOM X3~
HEICATEIbHOCTH APOXKEBhIX KJIETOK, NMPH KOHLEHTPALMU €ro CBHILIE
15% knetku rubHyT. B TO Xe Bpems 4enoBek HCITOJNIB3YET 3TOT «3KCKpe-
MCHT» JLIi MPOM3BOACTBA BHHA M KPENKHMX AIKOTOJbHBIX HAIMTKOB, B
MEIULMHE, XHMHYECKOM CHHTE3€ M WIS APYTHX LICJIEit.

BaxHo u Takoe crescTBMe BTOpOro «3akoHa» bB. KomMoHepa Kakx
BPaXIeOHOCTb Gonee BRICOKOOPraHH3OBAHHBIX BHOTHYECKHX CHCTEM IO
OTHOLICHUIO K HM3KOOPraHM30BaHHHIM. TaKoe COOTHOLLEHHE CKIANBI-
BaeTCs MOTOMY, 4YTO GOJee BHICOKOOPTraHU30BAHHEIE CHCTEMBI, H3MEHSIS
Cpelly, ACIAIOT e¢ MEHEe NPUTOAHON WIS CyILECTBOBAHUA HH3KOOPTaHH-
30BaHHHIX. [Io 3TON NMpuyHMHE HEBO3MOXHO MOBTOPHOE 3apOXACHUE
XH3HU B GHOChepe, TaK Kak OHa GyIeT YHMUTOXeHa YXe€ CyLIeCTBYIO-
LIMMH OpPraHHM3MaMH. '

Tpermit «3axon» B. KoMmoHepa TOBOPUT O TOM, YTO IOKA HAlllK 3Ha-
HMS O NPHPOAC HENOCTATOYHBI, IOKA NPUPONA CBOM MEXaHM3MBI M (PyH-
KUHH 3HACT JIy4ll€, YEM YeIOBEK. DTOT 3aKOH — NpeAynpeXAalomuil: He
HaBpEIMTE NPUPOAE, NBITASACH €€ YIYYLINTh; €CIA HE YBEPEHBI B Pe3ylib-
TaTe — HE BMELUMBANTECh B IPUPOAHBIIL npouiece. C 3TUX TO3UIMIA B CBOE
BpeMs ObUTa NPaBIIILHO NIPUOCTAHORIEHA pealH3aLus «IIPOEKTa BeKa» —
TIOBOpOTa CTOKa CEBEPHBIX PEK Ha Ior. Belb ¥ CEromHsi HUKTO HE MOXET
YOEAUTEIPHO CKa3aTh, K KAKUM ITOCHEICTBHSM npusBenao 6H ero ocyue-
craieHre. Kak TyT He BCIIOMHMTD BelMKONEMHbIH adopusm: «YeM 60ib-
WIC NMYyCTHIHB MBI IIPEBPAaTHM B LBETYILHE Calbl, T€M GOJMBLIE LBETYILHX
CalloB MBI PEBPATHM B IMyCThIHK» (YesoBek u npupona, 1981, Ne8, c. 67).
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YerBepTHiit cBOit «3aKOH» B. KoMMOHEp mosCHseT TAKUM 0Opa3oM:
«... toGabHas 3KOCHCTEMA MPEACTaRIsAeT Co0O eMMHOE HENoe, B paM-
KaX KOTOpOrO HUYETO HE MOXET ORITh BHUIPAaHO WIH HOTEPSHO H KOTO-
pO€ HE MOXET SABJISITHCA OOBEKTOM BCEOOILETO YIyYLIeHUS: BCe, YTO OBUTO
M3BJICYEHO U3 HEE YEIOBEYCCKUM TPYAOM, AOKHO OHTH BO3MELIEHO.
Ilnatexa mo 3ToMy BeKceo HENb3s U36eXATh, OH MOXET OBITH TOMBLKO
orcpoueH» (1974, c. 32). SIcHee, Kak roBOpAT, HE CKaXelllb.

Biu30k K 4eTBepTOMY «3aKOHy» B. KoMMoOHepa 3akon KoHcmarnmHo-
cmu, cgpopmyaupoeannwiii B.. BepHanCcKuM: KOJIHYECTBO XHBOrO Belle-
cTBa 6uocdeps WA JaHHOrO reoJIOrHYECKOro TNepHoa SBIACTCS KOH-
CTaHTOM, T.€. YBENHYEHHE MACCHI XHBOrO BElECTBA B ONHOM MECTE I10-
BJIEYET €¢ YMEHBIICHHUE B ApPyroM Mecre. M3 3aKOHa KOHCTaHTHOCTH
BHITEKAET, YTO JIMTENBHOE BPEMS ITyCTYIOIIHE KOJOTHYECKHE HMLLIHN HE
MOTYT CYLIECTBOBATh, TaK KaK 3TO NMPHUBEI0 OBl K YMEHBIICHHIO KOJIHYE-
CTBa XHWBOI'O BELLIECTBA.

K ynciny apyrux BaXHEHILNX 3KOJOTMYECKHX 3aKOHOB CENyeT OTHE-
CTH cJieay1oiue: GHOreHETHYECKHI, CHCTEMOTCHETHYECKMIA, OCIIEJOBATEN b~
HOCTH NPOXOXACHUA (a3 pa3BUTHA, FOMOJIOTHYECKHX PSIOB B HAC/IEACTBEH-
HOH M3MEHYMBOCTH, F€HETHYECKOro pa3sHooOpa3us, HEOOXONHMOro pas-
HOODpa3us, HEPaBHOMEPHOCTH Pa3BUTHA CHCTEM U QHUIUKO-XMMUYECKOTO
€AMHCTBA XMBOI'O BELIECTRA, 4 TAKKE MPUHLMIIL MCKITIOYEHMS1, arperaLyn
ocobeil, TUIOTHOM YNaKOBKM M COCYILIECTBOBAHHS.

Buozenemuveckuii 3axon 3. Iexkeas u @. Mioasepa 3axioyaercs B
TOM, 4YTO OpraHu3M (0cob6b) B CBOEM WHAWBHUIAYAJILHOM Pa3BHTHH
MOBTOPSIET B COKPAILEHHOM H 3aKOHOMEPHO H3MEHEHHOM BHIE WCTO-
pryeckce (IBONIOLIMOHHOE) PasBHTHE CBOEro BMAA, T.€. B OHTOrEHE3e
opranu3Ma (ocobu) npossidercs GuIoreHe3 BUIA, K KOTOPOMY IIpH-
HAIUICXHUT JAHHBIA OpraHu3M (0coOb). DTOT 3aKOH ARISETCA YACTHBIM
ciryyaeM 6oJiee OOLLIETO cucmemozeHemu4ecko20 3aKoHa, KOTOpbIit rjacuy,
YTO NMPUPOAHBIE 00pa30BaHus, B TOM 4YMCJIe 0COOHM, OHOTHYECKHE CO00-
HIECTBA M IKOCHCTEMBI, B HHAWBUAYAJIbHOM Pa3BUTHMU TIOBTOPAIOT B
COKpPAlICHHOU M YacCTO 3aKOHOMEPHO H3MEHEHHOH ¢opMe 3BOMIOLIH-
OHHBIN MYTh PasBUTHA CBOCH CHCTEMHO CTPyKTypH. Bin3ko x JaHHO-
MYy 33aKOHY NPUMBIKAET 3dKOH NOCAed08amensHocmu npoxoxcoenus a3
pa3zeumus, COrJIACHO KOTOPOMY Pa3BUTHE IIPHUPOTHBIX CHCTEM MOXET
NMPOHCXOAHTD JINIIL B SBOJIOIMOHHO OIPENENeHHOM M 3KOMOTHYECKH
obyciioBneHHOM nopsake. Hanpumep, g wienkonpsaa pasBUTHE MO-
XET MIOTH TONBKO B TAKOM HAMpPaBICHWH M TaKOil IOCIEeNOBaTEIbHOCTH:
ARLO0 — JUYHHKA —» KyKOJKa — HMmaro. a3l NpH 3TOM HE MOTYT
MEHATLCSA MECTAMHM WIH MPOIYyCKAThCA. 3aKOH BBHITEKAET KAK JIOTHIECKOE
CIIEACTBUE AUANIEKTUYECKOrO0 MCTOpHM3Ma NMPHPONBI: HHUYTO HE MOXET
CHayajla yMepeTh, a IOTOM POAMTBECS, HUYTO HE MOXET Pa3BUBAThCA OT
CTapoCTH K MOJIOAOCTH. OcoGeHHO BaXKeH JAaHHLIA 3aKOH IPH paccMoT-
PEHUM 3KOJIOTMYECKMX MPOLIECCOB THIMA CYKIIECCUH.
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Bunasl v poabl, reHeTHYECKH 6IM3KHE, XapaKTEPHU3YIOTCA HE TOJBKO
CXOOHBIMHU (pa3aMH pa3BUTHS, HO MU CXONHLIMH PSAAaMH HaCJIeICTBEHHOMK
H3MEHYUBOCTH C TaKO¥ MpaBWIBHOCTBIO, YTO, 3HasA pAx GopM B Mnpene-
Jlax OHOr O BHJIa, MOXHO NMPEACKA3aTh HAXOXICHHE ITApAUIEAbHBIX GopM
y IpYTMX BUAOB U PONOB. OTO TAaK HA3KIBACMBIH 3QKOH 20MOAO2UMECKUX
PAOo6 é Hacaedcmeennoli usMenuueocmu, ycraHopneHHsit H.M. BasBuio-
BEIM. B coBpemeHHO! opMynMpoBKe OH 3BYYMT TaK: «PoncTBeHHbIE
BHIH, poAbl, CceMeHCTBa U T.4. OONIAZAIOT TOMOJIOTMYHBIMM F€HaMH M
TMOPSIAKAMHM T'€HOB B XPOMOCOMaX, CXOACTBO KOTOPELIX T€M MOJHEE, YeM
3BOJIIOLIMOHHO 6NMXe CpaBHHBaeMBle TaKCOHK. I'OMOJIOrHMsS TeHOB Yy
POOCTBEHHKIX BHIOB MPOSARBIAETCA B CXOACTBE PSAIOB MX HACACACTBEHHOM
u3meHumBoctv» (Ilpupona, 1987, Ne10, c. 65).

CyuecTByer rpynna 3aKOHOB, KOTOPYIO MOXHO OOBEAMHHUTD MTOJ Ha3-
BaHHEM 3aKoHoe pa3rnoobpasus. TIepBHIl N3 TAKMX 3aKOHOB — 3AKOH 2eHe-
muueckozo pasnoobpaszus. B COOTBETCTBHH C 3THM 3aKOHOM BCE XMBOE
TeHETHYECKH PATMYHO U UMEET TEHACHLIMIO K YBEIHYCHHIO FreHeTHYeC-
KOro pa3Hoo6pasus. JIByx reHeTHYeCKM aGCONIOTHLIX BHAOB B MPHPOAE
OLITH HE MOXeT. VICKMOYeHHS] M3BECTHRI JIMIUL IJI8 HEKOTOPHIX 0cobeif,
HarpHMep, OOHOSHUEBBIX OIM3HEIIOB, HEMYTHPYIOIIMX KIOHOB, Berera-
THUBHBIX JIMHWA. JIpyroit 3aKOH — 3aKoH Heobxo0umoz2o pasHoobpazus —
IJIACUT O TOM, YTO J1100asi CHCTEMA, B TOM YHCIIE M DKOCHCTEMA, HE MOXET
chopMHpOBaTECST U3 aGCONMIOTHO OAMHAKOBHIX 3/MeMeHTOB. H3 3rtoro
3aKOHA BBHITEKACT TPETHIl 3aKOH — 3AKOH HEPAGHOMEPHOCMIU pa3eumus
cucmem, ITOCKOJBKY CUCTEMa, MMeIolUast XoTa Obl OAMH OTIMYHBIA 351e-
MEHT, OyleT pa3BHBaTHCA OTIMYHBLIM IYTEM I10 CPAaBHEHMIO C IIyTEM
pa3BUTH J1060 Apyroi cucTeMBl. BTOT 3aKOH AEWCTBYET M B Mpeaenax
OTIEJILHOrO OpraHn3ma (0cobH), TaK KaK pa3iMYHbIE €r0 YaCTH CO3peBa-
10T, Pa3BUBAIOTCS U CTApPEIOT HEPABHOMEPHO (YTO OCOGEHHO 3aMETHO B
npouecce axcenepayuu). BiM3oK K JaHHOMY 3aKOHY YE€TBEPThiil 3aKOH —
3aKkoH ycnoxcnenus opeanusmos (3axorn K.D. Pyave), 3aKimovalouiuiics B
TOM, YTO Pa3sBUTHE KUBBIX OPraHH3MOB M BCEX MPOYHX IIPHPOAHBIX CH-
CTEM, BKJIIOYash 3KOCUCTEMEI, B MCTOPMYECKOM IUIaHE IIPUBOAMT K YC-
JIOXHEHHIO HMX OpPraHH3alMU MyTeM Hapacraiowel auddepeHuHalHu
X QYHKUMA U OpraHoB (ITOACHCTEM), BBIMTOMHSIOIMX 3TH QYHKIIHHU.

3akon uauKo-xUMUYECK020 eOUHCMBa Hcueo20 eewjecmea ObLUT ycTa-
HoBiieH B.M. BepHanckum u ¢popMynupyetcs clemyiomuM obpa3om: Bce
XHBOE BeUIeCTBO 3eMiH (DH3NKO-XMMHYECKH E€IUHO.

M3 310r0 3aKOHa BHITEKAET BAXHOE IPAKTHUYECKOE CJENCTBHE. XM-
MHYECKO€ BEILECTBO, BPEAHOE IUIS1 OMHOro BUAA OPraHM3MOB, OKAa3hIBa-
ercsi B GONblUCH WM MEHbLIEH Mepe BpEAHBIM M JUIA JPYIMX OpraHM3-
MoB. TakuM 0Gpa3oM, BOIIpOC CBOAMTCS JHIIb K PA3THYHON YCTONIHBO-
CTH OPraHM3MOB K BO3NEHCTBUIO KOHKPETHOro (bH3MKO-XHMHYECKOro
areHTa. OHaKO pa3TMYHBEIE BUAKI OPraHU3MOB Pa3MHOXAIOTCS € pasivy-
HoOM cKopocThio. ITo3TOMy Ha nMpakTHKe MOoIy4aercs, YT0 HEYCTOMYHUBHLIE K
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JAHHOMY areHTy BMIKI, HO GBICTPO pa3MHOXalouMecs, KaK 6bl ypaBHHBa-
1oTCs ¢ Gosee YCTOMYMBLEIMM BHUIAMM, HO MEVIEHHO Pa3MHOXAIOLUMHCS.
Bonee toro, Gnaromaps GLICTpOii CMEHE MOKOJICHHI!, BUAKI MEPBOro TUIa
¢ TEYEHHMEM BPEMEHH TPHUCIOCAGIUBAIOTCA AaXe K MOBBILCHHBIM H03aM
BpeHOro areHra. Bor moyeMy ¢ no3uLMii 3KOMOrHH HEAOITYCTUMO UIU-
TENBHOE UCNOMB30BAHHE XMMHYECKHMX BELIECTB (MECTHULIMAOB, repOHIM-
OB, aHTUGHOTHKOB M MPOYMX) JUIA OOpHOBI ¢ COPHAKAMH M BpEIHUTENS-
MH pacTeHMUii, a TaKKe BO3OyIUTEIAIMHU GOTE3HEN 4eloBeKa 1 APYTHX TEIl-
JIOKPOBHHIX XMBOTHBIX.

H.®. Peitmepc (1990) yxa3biBaeT, 4TO M3 3aKOHA (PH3UKO-XHMMYECKO-
ro ¢IMHCTBA XMBOTO BEHIECTBA BHTEKACT U IPYToe CIEACTBHE, 3aKITI0Yal10-
lIeecs B TOM, YTO INIOGAIbHOE XMBOE BELIECTBO NPEACTARISAET COO0i Kak
GBI «CeTh XM3HM». Pa3phIBhI 3TOM CETH CO3MAIOT B HeHl HEYTO IoN00HOe
JbIpaM — CHMXAIOT YCTOMYHMBOCTH BCe# cHCTeMBl XU3HU. [ToaToMy nHub
COXpPaHEHHE BUIOBOrO pa3sHOOOpa3us OpraHM3MOB ofecreymBaer yc-
TOWYMBOE CylecTBOBaHME BCceit 6Gnocdephl. Tak Kax YenoBEK TakXe SAB-
JIAETCH YACThIO «CETH XM3HHM», TO HEOOXOOMMOCTh OXpPaHBl MM XHBOH
NIPUPOILI MOXET PAacCMAaTpMBATBCS B KayecTBe HEOOXOXHMMOM mpenro-
CBUIKM <«OXpaHBl YE€JOBEKa».

Ocoby10 rpyIny 3aKOHOMEPHOCTEH COCTABIAIOT 3KOJIOTHYECKHE Tpa-
BWJIa, KOTOPHIE HMEIOT YEPThI ECTECTBEHHOMCTOPHYECKUX 3aKOHOB U HOP-
Mamueos, ONpPENCIAIOIINX B3aUMOCBSI3U OPraHU3MOB CO CpeloM.

Hexoropbie U3 3THX npaBwi (rpaBuia AUteHa, Beprmana u apyrue)
6yIyT pacCMOTPEHEI B IMOCJEAYIOLIUX pa3leNiax NP H3JTOXEHUH
cIielMaIbHBIX BOMPOCOB. 31€Ch XE MBI OCTAHOBHUMCS JMILbL Ha TPEX U3
HMX: MpaBWIAaX reorpadUyYecKoil 3aMeHBI, B3aUMONPHCIOCOBIEHHOCTH
1 ONTHMAJBHOM KOMIIOHEHTHOH NONMOJHUTENIBHOCTH.

IHpasuno zeozpaguueckoii 3amens: (3Ty 3aKOHOMEPHOCTH €LIE Ha3bi-
BalOT npaeusom euxkapuama J. Jacopdana) TIaCHT: apeaisl
6IM3KOPONCTBEHHBIX (POPM XHBOTHBIX (BUIOB WIM ITOABMIOB) Cyllle-
CTBEHHO HE MEpEKPHIBAIOTCA, T.€. OOBIMHO 3aHHMAIOT CMEXHEBIE TEPPUTO-
PMH, 2 CAMH POICTBEHHEIE (OPMBI, KaK IPABIUTO, BUKAPHPYIOT (Teorpa-
dbuyecku 3aMelnaloT Apyr apyra). M3 sroro npaBuiia CleayeT TEOpeTH-
yecKass HEeBO3MOXHOCTh YIYYLIEHHs BHIOB MECTHBIX IONMYJISLMA MPH
BCEJICHUM «UyXXHX» POACTBEHHBIX BHUOOB.

TIpHcrnocobIeHHOCTh BMAOB APYT K APYTY B GHOLIEHO3€ XapakTepu-
ayer npaeuno esaumonpucnocobaennocmu K. Mébuyca. cooOLUeCTBO BUIOB
B GHOLIEHO3€ COCTaBAseT BHYTPEHHE IPOTHBOPEYHBOE, HO €IHHOE U
B3aMMHO YBSI3aHHOE CHCTeMHOE Hestoe. C 3THX MO3UIHIA, KaK ClipaBelIH-
Bo yka3biBaeT I'.®D. Mopo3oB (1949), He cyliecTBYET MONE3HBIX U Bpel-
HBIX BMZIOB, «TaM BCE CIYXWT ApPYT APYrYy ¥ B3aHMHO INPUCIIOCOGIEHO»
(cTp. 392). ,

BJIM3KO MO CMBICAY K BBHIILEIIPHBEICHHOMY NPAGUAO ONMUMANbHOU
KOMNOHEeHMHOU O00onoAHUMEeAbHOCMmU, COITIACHO KOTOpOMY 3KOCHCTEMA HE
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MOXET CaMOCTOSATE/IBHO CYLIECTBOBATh NP MCKYCCTBEHHOM HEHXOCTATKe
WIH U30bITKE XOTS 6Bl OXHOTO M3 3KOJOTHYECKMX KOMITOHEHTOB. [Ipu
9TOM «HOPMO¥i» 3KOJIOTMYECKOTO KOMITOHEHTA NpeUIaraeTcsi CYMTATD Ty,
KOTOpast 0DECIIEYHBAET SKONOIMYECKOE PABHOBECHE B CHCTEME. Bo3mox-
HO, MMCHHO HapylICHHE JTOTO NpaBHJA SABIAETCSH MPUYHHON IHOETH
MHOI'UX IMBWIH3ALIMI [TPOLLUIOTO, CTPOMBLUHMX CBOE 6naronomyyue Ha npe-
ACJIbHOM 3KONOTMYECKOM aucOaiaHce.

B rpynne 3akoHomepHocTeii, UMCHYEMBIX NPUHIIMIIAMH, CHaYas1a pac-
CMOTPHM npunyun uckniouenus (I.®D.Iayse). Cornacho sromy MPUHLHMITY,
ABa BHJIa HE MOTYT CYILIECTBOBATH B ONHOM U TOH Xe MECTHOCTH, €CJIH UX
OKOJIOrH4€CKHE MOTPEGHOCTH MACHTHYHM. CYLIECTBOBAHME X pa3o6-
LIEHO JTHOO B MPOCTPAHCTBE (KMBYT B Pa3HBIX 6uoromnax), 1160 Bo Bpe-
MEHH (BEOYT HOYHOH WIM JHEBHOIM 06pa3 xmu3uu). Ipu 3tom Guoron
PacCMaTpUBAETC KaK CHHOHUM MECTOOOMTAHMS BUAA WIH MOMYJISILIHMH.

HUckmouenueM u3 npuuuuna I.d. T ayse ABTAETCS NMPOTHBOIIONOX-
HBIA eMy npunyun cocywiecmeoeanus Ji. Xamuuncona, ycTaHOBNEHHBIH
Asi GUOTOMOB BOAHOM Cpembl. DTH GHOTONHL, B OTIIMYHE OT HA3EMHBIX,
XapaKkTepU3yIOTCA GOMbLIEH TPEXMEPHOCTBIO, K TOMY Xe peYs HIET O
COCYIICCTBOBAHMHM B OYEHb GIIM3KHUX SKONOIMUYECKHMX HHINAX, KOTopoe
MOXHO pacCMaTpUBaTh B KaYeCTBE 3KOJOrHYeCKOro IyOnupoBaHHA (B3a-
UMO3aMEHUMOCTH TOMYJALMI).

Ilpunyun azpezayuu ocobeii (B. Onau) rnacuT: cKoruteHHe ocobeii
YCHJIMBA€T KOHKYPEHLHMIO MEXIY HMMH 33 IMILEBbIE Pecypchl M Xu3-
HCHHOE NIPOCTPAHCTBO, HO B LIEJIOM YCWIMBAET CITOCOGHOCTD IPYIIILL K
BLDKMBAHHIO (OTCIONa HEOBGXOMMMOCTD OITHMATBHOH TYCTOTHI [10CEBa B
YCIIOBMSIX Monei ¢ copHsKamu). C Ipyroit CTOpOHEI, BHARI, OOBEAUHEH-
Hbi€ B coobuuecTBo (3KOCHCTEMY), COCYLIECTBYIOT C MUHMMANILHOM KOH-
KYpEHLIMEH MexXay co6oi M MaKCHMaJIbHOA 6uonornyeckoit npoxyx-
TUBHOCTBIO B YCHOBHMSX JaHHOTO GHOTOINA (npunyun naommoii ynaxoexu
P. Maxapmypa). U3 3roro CACAYET, YTO MPH KYALTHBHPOBAHMM GHOpe-
CypPCOB HEO6XONMMO CTPEMHMTLCA K CO3IaHMIO CUCTEM, OGIM3KHUX K MpH-
POIHEIM.

B nanHoM pasmene Mb He nbrmaemcs MOJMEHHUTE BCIO DKOJIOTHYeC-
KYI0 HayKy NEpEeuYUCIEHHEM H KOMMEHTHPOBaHUEM 3aKOHOB, KOTOpHIE
MBI CYHTaeM B GonblUeH MMM MeHBlueit Mepe NMPHYACTHBIMH K JAaHHOM
HayKe. \

Hauwa uens B ipyrom. Sxomorus, kax Hayka, HaXOXMTCS Ha TOM 3Tarle,
KOTODEIH MOXHO Ha3BaTh 3TalOM HaHGOIee TMHAMUYHOIO ee Pa3BUTHA.
Boamoxuo, MbI ouybaeMcsl, BO3MOXHO, CTh HHBE, Gastee peayibHbIe oA~
XOIBbI M pELICHUA. MBI HE HaBSI3LIBAEM CBOEIO MHEHMS.

Ho 3konor xax YYCHRIN, KaK BHIPa3HTENb MEH 3KOJIOTHHU, HO/DKEH
OBITH YPE3BBIYAMHO OTBETCTBEHHLIM M TMOGKIM. IMonutuk B xyawem ciy-
a¢ OIpPEAENACT Kpax CBOCH CTpaHbl M MOMHTHYECKON CHCTEMBI, 9KOJIOT
— Kpax WIH COXPaHCHHE XU3HU Ha 3emire.
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Pasnen 2

OPTAHH3MBI: TAKCOHOMUS, SHEPTETHUKA,
DBOJIOLNA, XN3HEJEATEIBHOCTD

DKoJOorusi KAK HayKa HMeeT CMBICH TOJILKO B TOM ClTyyae, eCjld cpelia
B3auMozeifcTByeT ¢ opranusMamu. Ha Mapce HeT XM3HH — HE CYLUECTBYCT
M SKoNorMM Mapca (3KonornyecKue npoOieMBl TaM MOLYT TNOABMTLCA
JIMIIb B JAJIEKOM OYIYLIEM MOC/Ie aKTUBHOIO BTOPXEHHMS Ha 3Ty TUIaHe-
Ty 4eJoBeKAa C ero GMOMOrHYeCKHMH CITYTHMKAMH).

[Mox opraHU3MOM MOHHUMAETCs 0cobb, o6nagaoias IMpu3HakaMHu
KHU3HH. DTO MOHATHE 4ucTO Guonoruyeckoe. Ero He ciaelyer nyrarb ©
IPYTMMH OIpEAEIEHUSIMA OpraHu3Ma BHE NPCAC/IOB HUOJIOrHYECKONH
HayKM (HampuMep, C NOHATUEM «OOIIECTBEHHBI OpraHu3M» M 1p.).

TpuBeneHHOE BbIlLE ONpPE/EICHHE BCE Xe HE SARIACTCH MCYEPIBIBAIO-
1AM, TAK KAK OCTAeTcs HepacIIM(POBAHHBIM MOHSATHE «IIPUSHAKH XHU3-
Hu». CIipaBeTMBOCTH Pai OTMETHM, YTO, HECMOTPSL Ha TO, ITO BCC 3HaIOT,
0 4eM MAET pedb, ODIUETIPUHITOrO GHONOrMYECKOro OMpelCICHHMA opra-
HM3Ma MBI 110 cux 1op He umeeM. Tak, B. Jlanb opraHM3M ONPEACIAT KAK
«CTPOHMHOE 1IEJI0€, COCTaB, OOLIHOCTb OPYAHOTO ycrpoiicrear. B.U. BepHan-
CKHMil OpTaHM3M OfpelesUl KaK OTAEIbHbIA 3IEMEHT XHBOrO BE1LECTRA,
€IMHON COBOKYITHOCTH, Y4acTBYIOLUEH B F€OXHMUIECKHX npoleccax.

B CBOIO OYEpellb, HCUBOE Geujecmeo — 3TO COBOKYITHOCTD BCEX XKMBBIX
OpraHM3MOB B JaHHOi SKOCHCTEME BHE 3aBUCMOCTH OT UX cHCTeEMaTHye-
CKO#t MPHHAIIEXHOCTH. B rmo6aisHOM Maciirrabe XMBOe BEILIECTBO IIPEACTaB-
JIEHO BCeMM OpraHm3Mamu Guocepsl. OGLMIT Bec 3TOroO BeleCTBa OLE-
HuBaercs ot 2,4 - 102 go 4- 102 1 (cyxoit MAacCHI).

«ATOMApHOI» COCTaB/ISIOLIEH OPraHUYECKOro MUpa, KakK CICAyeT u3
MPMBEACHHONO BHILLE ONMPEACICHUSA OPraHu3Ma, SIBILACTCA ocobs. C 6uo-
JIOTMYECKHMX TIO3MIMI IEMEHTAPHOH €IMHHULIEH SBNACTCS eud. Tlon Bu-
IOM cleayeT MOHMMATh COBOKYITHOCTDb ocobeit, 06MafalolMX OOLMMU
MophobH3HONOTHICCKMMH NMPU3HAKAMH H CIIOCOOHHBIX B IIPUPOTHBIX
YCIIOBHSAX CKPELUMBATBCA APYT € APYroM, a Takke 3aHHMath CIUTOLIHOM!
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WIH YaCTHYHO Pa3OpBAHHBIA apean. Bumni H30JIMPOBAHBI APYT OT Apyra
GMONIOrMYECKH, YTO BHLIPAXAETCH B MX HECKpelMBaeMoCTH. Bun mpen-
CTaBJIAET CODOI TaKXKE CHCTEMY FEHOTHIIOB, (POPMUPYIOILHX OTpERENeH-
;{349% )conoxynuocrb 9KOJIOrHYECKHUX HHMIN U GuoreoueHo3os (Pelimepc,

IoatoMy npu maneHeitieM H3NOXEHUH Mareprana B Ka4YecTBe OC-
HOBHOrO MBI GyN€M HCIONB3OBaTh MOHATHE GHOIOrMYECKOro BUIA.

B Hacrosiiuee BpeMs ONMMCaHO CBHILE 0,5 myH BUIOB pactenwmit u 1,5
MJIH BUAOB XMBOTHbLIX. Ilpenmnonaraercs, 4ro obuiee KomMIecTso BUIOB
MOXET NPEBHICHTH 5 MAH. He mensiiee (ckopee, GonbLIce) KOMHYECTBO
BHIOB, BEPOSITHO, OTHOCHUTCSA K YHCJTY BRIMEPLIMX. 3HAYMTEILHOE KOJMM-
YECTBO BHIOB MCYE3aeT MOA BO3NCHCTBHEM AHTPOIIOTEHHOTO dakropa,
OQHAKO HE MOXET BBI3HIBATE COMHEHMS TOT (PaKT, YTO LIABHON NpUYH-
HOH BHIMHUDaHHMS BHIOB SBIAETCS 3BOJIOLMOHHASL NnepecTpoiika 6uo-
cpepn (TaHHHK Bonpoc NoapoGHee paccMOTPEH HMXe).

‘2.1 TAKCOHOMMUSA (CHCTEMATHKA)
OPTAHHYECKOro MHPA

OpraHuyeckuit MUp BecbMa CIIOXEH M MHOTroo6pa3eH. YTo6H pa3o-
OpaTECsi B OTPOMHOM KOJNMYECTBE XHBBIX OpPraHM3MOB, HX HYXHO Ka-
KHM-TO 00pa3oM ymopsiiouuThb. YCIOBHOE paslieJIcHHE COBOKYMHOCTH
OOLEKTOB Ha IPYMIbI [0 CXOXHOMY NPU3HaKy WM HECKOJIbKHM IpH-
SHaKaM MONYYHJIO B HayKe Ha3BaHWE KidccuguKkayuu. CyuiecrByer MHO-
XeCTBO KnaccuUKalmii npeaMeToB, ABICHMI U IIPOLIECCOB.

B noruke nox knaccupukanmet MoHAMAOT CHCTEMY KJIaCCOB, Ipej-
HAa3HAYCHHYIO JUIS XapaKTePHCTHKU COBOKYITHOCTH IPEIMETOB (roHs-
THil), OMHOPOIHKBIX B ONpeAEIeHHOM OTHOUIEHHM, OMNEPaLMIO MOCTpOE-
HHSL 3TOH CHUCTEMBbI, OCHOBAHHYIO Ha OMpeaeeHHbIX [paBWiIax, U pac-
TIPEACNICHUE HUCCIENYEMbIX NPEIMETOB (IIOHATHIT) IO KJIaccaM 3TOH e
cucreMul (Iapanos, 1977).

Knaccudpukauns nenaer nerxo d603peBaeMoii MHOXECTBEHHOCTD
O0BLEKTOB M B HEll yCTAHARTHBACTCH H3BECTHBIH NMOPANOK HIIH 3aKOHOMEp-
HocTh (Baic@nur, 1926). IlpaBuwisHo NMOCTPOCHHAA KJIACCH(PHUKALUSA
BCKPHIBACT CBAISH MEXIY H3YyYa€MbIMH OOBEKTAMU M CIIYXKHUT OCHOBOMN
W11 0GOGLIAIOIMX BHIBOLOB M IIPOTHO30B (Konnakos, 1975). Cpenu kiac-
CHOUKAUUI PalTUYAIOT uepapxuyeckue (1o ypOBHSAM opraHM3aLuH), cu-
cmemamu4eckue (IO TAKCOHaM B Npeeax (UKCHPOBAHHOIO YPOBHSA) H
Ueneevie (Iparynos, 1981). Kpome Toro, KinaccubuKauuu moxpasnens-
IOTCA Ha ecmecmeenHble, UCKYCCmEeRHble, 2eHemusecKue, 360NI04UOHKbE K
HHbIC. O030p pasMUYHBIX KiaccuUKALMH U MIPHHLIMIIOB HX IOCTpOe-
HIA 11aH, HAalpUMep, B TEPMHHOIOTMYECKOM CIIPaBOYHMKE NOx pen. FO.A.
Kochiruna (3a6ponun, u ap., 1986). Hac B naHHOM ciryyae 60J1blie BCEro
MHTEPECYET ECTECTBEHHAsA KIACCH(BUKALIMS, KOTOpasi CTPOMTCS Ha OCHO-
BE OOBEKTMBHBIX M Haubosee CyleCTBEHHBIX NMPU3HAKOB H CBOICTB
NPEAIMETOB (sIBNIEHMI) M CBA3e# MexXQy HMUMH. B YKa3aHHOM BHIIlIE
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CIIPaBOYHHKE, HAa Halll B3[JIAA, CAE/IaH COBEPILEHHO MPaBWIbHBIA BBHIBOI:
«Ecay c4uTaTh, YTO CaMO HANMYME OPraHM3MOB B NMPHPOIC W 3aKOHO-
MEPHOCTH MX Pa3BMTHA, B3aMMOCBS3eH ¥ B3aMMOOTHOLUCHHMSA CO cpenoi
SIBNAIOTCS OOBEKTUBHOMN PEATbHOCTBIO, TO HAlO MPH3HATh TAaKOBOH M
HaJIMUMe e€CTECTBCHHOTO IOpAAKa B HMX IPOCTPAHCTBEHHOM H BPEMCH-
HOM COTOTYMHEHMHM, T.€. IPU3HATH HAIMYME OOBEKTMBHON CHCTEMBI CO-
OTHOILIEHUSI MEXAY OTACHbHBIMU OpPraHM3MaMH U MEXIY 3aKOHOMCPHO
060CO6IEHHBIMH MX rpymmamu» (c. 77).

Pa3nen GMONOTMH, 3aHUMAIOLIMICS KiIacCUpHKaLUMeH ¥ OITMCAHHEM
BCeX CYLIECTBYIOLIMX M BBIMEPLIMX OPraHM3MOB, a TAKXE YCTaHOBICHHEM
POICTBEHHBIX CBSI3¢H MEXIXY HUMH, Ha3bIBAaCTCHA cucmemamuxoi. CucreM-
HBI TIOIXOX K KAKMM-JTM60 MHOXECTBaM OOBEKTOB, SIBIEHUH M NpoLiec-
COB B HacTrosliee BpeMs IIMPOKO MPUMEHAIOT U APYrMe€ HayKH, Kak
€CTeCTBEHHbIC, TEXHHYECKHME, TaK H ODLIIECTBEHHBIC.

Teopuio HayyHOM KiIacCUPHMKAUMM OPraHM3MOB YacTO Ha3LIBAIOT
marxcornomueii. TAKCOHOMUIECKMMM €IMHHUIIAMY SIBIAIOTCA makconvl. Cy-
LIECTBYIOT ONpEAENeHHBIC NPaBWia HAUMECHOBAHUA MAKCOHOE (ripropH-
TeT MepBOOTKPHIBATENA B JaBAEMOM HAa3BaHWM, OGA3ATENLHOE HA3BaHMe
TaKCOHA Ha JIATMHCKOM S3bIKE M Ap.), UTO AeaeT TepMUHoNoruio Goee
YCTOMYMBOM U HE 3aBHCALUCH OT MOIBI B HayKe, BOMOHTAPH3Ma U Ipy-
TMX CITyYalHBIX SIBJICHMIA.

- TepMMH «TaKCOHOMMs» (OT rped. taxis — MopsAnoK, psis, cTpoii, pac-
[IOJIOXEHHE, NOMOS — 3aKOH) NpemtoxeH B 1813 roay uIBeiuapcKuM
GoranukoM O. Jexannonem. K. JIunHeil, co3faBluMii MEPapXHUIO TaKCO-
HOMHUYECKHMX KAaTEropHi, B MUPE XHBOTHHIX Pa3ivyall BCETO ISATH TaKCo-
HOMWYECKHX YPOBHEM: KJ1acc, OTpsil, poll, BUl, pa3HOBUIHOCTb. ITo mepe
HAKOIUICHHMS 3HAHUH O XWBOTHBIX BBOAWIMCH JOMOJHUTENBHHIC TIOA-
pasnenenus. He ocranach 6e3 M3MEHCHHI 1 OCHOBHAS TAKCOHOMHU'ECKas
eIMHMIIA B CHCTEME XHBhIX opraHu3mos — Bull. HaxomieHue ducia
OIHCAHHBIX BUJIOB ¥ MTOABUIOB XHMBOTHHIX, PACTEHHI M MHKPOOPraHu3-
MOB TIPUBEJIO KaK K «IPOOJICHHIO», TaK U «YKPYMTHEHHIO» BUIOB: C ONX-
HOM CTOPOHBI, B KA4€CTBE BUAOB CT/IM PaCCMaTPUBATBLCS MX JIOKAJBHEIC
¢opMHI, a, C APYTOo CTOPOHRBI, IPYNIIBl M psAAbI reorpaMUECKHX pac
(moaBuaoB), 0GPa3yIoIMX COBOKYMHOCTD SIBHO POACTBCHHBIX M OOLIYHO
CBA3aHHBIX ApPYT C JPYroM MepeXomHbiX ¢GopM. B pesy/braTe MOSBUIHCH
HOHSITHS «MEJIKOTO» BHJA WM Hcopdanona (no dammwiuu ¢paHLy3cKoro
6oranuka A. XopnaHa) u «GONBIIOrO» BUIA HIH AUHHEOHA (o damu-
nuu K. JIunnest). Cpend MOCACAHUX CTAUIM pa3TnyaTh BUAB MOHOMUNU-
ueckue (He pasfie]IMMble Ha TONBHIBI) M nosumunuueckue (cocrosiuue
M3 JBYX WIH GOJBLIEro KOAMYECTBA TOABMIOB).

Bronorugeckas xiaccudHKaus MocTpocHa HepapXMYecKH, T.€. KaxX-
gas 6ojiee BBICOKas rpajauds (KIM CTYNEHb) BKITIOYAcT B cebs pan
6ostee HU3KKMX. B MICATLHOM CIIyYae NMpaBIILHO OCTPOEHHAs KIACCUDH-
Kalus COBMAgaeT C OOLEKTHBHO CYLIECTBYIOILEH MMPOCTPAHCTBEHHO-
BPEMEHHOM MepapXMeil OpraHu3MOB (€CTECTBCHHOM KnaccudbuKauuein).
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Puc. 2.1. TakcOHOMHYECKAS MEpAPXHsl OPraHU3MOB

B OuonoruM mnpuUHATA KiaccupuKauuMsg OpPraHM3MoB . MO
3BOJIIOLIMOHHOMY IIPOMCXOXAEHHIO K poicTBy. IIpu 3TOM HCMONB3YIOT-
cs OCHOBHbIE W JOTOJHHUTEIbHBE monpasaeneHus. K OCHOBHRIM OTHO-
cstTest: THN (TPyTIna), KIace, oTpsill, ceMeicTBo, pox, Bui. K uuciry nomnosn-
HUTEbHBIX MOAPA3NENCHAN OTHOCATCS: HaXTHI (HaJATpyIa), MOPAIOK,
HajKJacc, MOKOTPSA, HAJCEMENCTBO, MOABHA M Ap. BHYTpH BUIa MOTYT
BHIICJIATHLCA paca, COPT, MOpOAa, ITAMM H T.II.

TakCOHOMHYECKas MEpapXHsi OPraHU3MOB B OGHONOTMH MOXET ObITH
TpedCTaBNeHa CBOeoGpa3HbIM «apeBoM» (puc. 2.1).

OCHOBHOIt TAKCOHOMWYECKOK €NMHHIIEH B OGHMOIOTMU M 3KOJIOrMH,
KaK yXe OTMeYaIoch Bbil€ (CM. BBEICHHE K JAHHOMY paszeiny) BIseTcs
BUA (1aT. «species»). Bua B Hay4HO! HOMEHKIAType 0G03HA4AETCst ABYMS
C/IOBaMHM, TOTa KaK APYrMe TAKCOHOMMYECKHME CIMHHMLB, Gonmee Kpym-
Hhie, YeM BHI, 0003HayaloTcs oTHUM cioBoM. [TepBoe coBO B Ha3BAHHH
BUIA — DPOIOBOE, BTopoe (IpWiararejJbHOEe WIH CYLLECTBUTE/IBHOE) —
punosoe. Ilpumep: cobaka nomawnss (Canis familiaris). 3necp Canis o3-
HavaeT poll, a familiaris — BuK. BoJK, NpHHAUIEXALIMil K TOMY X¢€ poay,
HasbiBaerca Canis lupus. [ipyroit npumep: OGBIKHOBEHHAs JIolUab H ocen
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[IPAHHAUIEXKAT K ONHOMY W TOMY Xe pony Equus, mnolaisr Ha3blBaeTCs
Equus caballus, a océn — Equus asinus.

ITonnas mepapxuyeckas LEMOYKA TAKCOHOMUYECKUX Ha3BaHUii no-
MalIHe#d cobaku GyneT BHITISAETH CIIEAYIOLLMM obpasoM: THII — Xxopzo-
Boie (Chordata), OATHII — MO3BOHOYHBIE (Vertebrata), xnacc — mneko-
nuraowme (Mammalia), otpsin — xuumHbIE (Camivora), cemeiictBO —
cobaku (Canidae), pon — cobaka (Canis), Bun — nomamHssA cobaka
(Canis familiaris).

BunoBasi YHCIEHHOCTL XUBBIX OpraHu3MoB B G6uocdepe npuseneHa
B Tabn. 2.1.

Ta6auya 2.1

TpuGmsurebaan WHCICHROCTS Pas/HIHbX TPYTI OPTAHH3MOB B
cospenennok Guocdepe (no A.H. Tiopwokanony, 1973)

I'pynna Yucno I'pymma Yucno
BHIOB BHWIOB
PACTEHHSA XUBOTHHIE
Huzmye Ipocrefimue 15000
Bonopocimm 25000 I'y6ku 5000
Baxrepuu, rpH6H 100000 Kumeynononoctaie 9000
JImmattHvxu 18000 Yepsn 19000
Bricuine Momnmocku 105000
Mxu 20000 YneHuCTOHOrHE
InaynoBrie 800 (6e3 HacexoMRIx) 50000
XpouweBsie 30 Hacexomue 1000000
ITanoporuuku 6000 Hraokoxwue 5000
Tonocemannnie 600 XopnoBmue (Bxuoyas
TokpuToceMsaHHbIE 200000- TMO3BOHOMHHX) 50000
300000 M3 Hmx:
N 10000
Minexonuraouue 6000
Bcero: 500000 Bcero: 1500000

U3 paccmoTpenus 310l TaGIULbT BUIHO, YTO IO BUIOBOMY pa3HO-
00pa3uio B COBPEMEHHYIO 30Xy IpeobafaloT NOKPHITOCEMSHHEIE pacTe-
HUSA (Ha BTOPOM MecTe — GaKTepUH K IpUGEI), a CpPeaH XUBOTHBIX PEIKO
AOMUHHPYIOT WICHUCTOHOTHE (Ha OMMH BUI APYTHX XHUBOTHBIX B CpEX-
HCM NpUXONATCS NBA BHAA WICHHCTOHOTHX).

CucreMaTH3aLMs XMBbIX OPraHM3MOB OCYLIECTBISIETCA Ha OCHOBE
TaKX€ HEKOTOPBLIX OOIUMX IPHUHIUIOB.

Mo MopdonornyeckoMy npusHaKy Bce XHBbIE CYILLECTBA MOXHO pas3-
ACTATE Ha TPU GOJBLUKE TPYTINBI, COOTBETCTBYIOIHE TPEM YPOBHAM op-
TAHU3ALMHN: OP2aHUIMBL C MKAHeEbIM Cmpoeruem meaa (BHICILHE PACTEHHS
H XWBOTHHE); 36Kapuomsi (OMHO- H MHOTOKJIETOYHBIE PACTUTENBHBIC M
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XHBOTHBIC OPTAHM3MBI, Y KOTOPHIX KJIETKH MMEIOT Au(p¢epeHIMPOBaH-
HOE AIpPO M JPYTME KJIETOYHBIC OPTraHE/UIbl); MpoKapuomot (6axkTepun).

DBKApHOTH SKBUBAJICHTHBI OTAC/IBHBIM KJIETKAM OPraHU3MOB C TKAHC-
BbIM CTPOEHHMEM, a LieJbie KJIETKM IPOKAPHOT COMNOCTaBUMbLI C OTACIIL-
HBIMM OpraHe/UIaMM 3BKAPHOTHOM KIIETKH, TAKHMM KAK MMTOXOHIpHH H
xioporutactel. T.A. 3aBapauH (1979) yka3biBaeT, YTO 3TO CXOACTBO HICT
TaK AAJIEKO, YTO IEPEXOX OT OTHOro YpPOBHS K JPYTOMY MOXHO paccMar-
PMBaTh KAK HHTETPaLMIO OPraHM3MOB HM3ILEro YpPOBHS B OpTaHHM3M BRIC-
1LIETO: OPraHK3MBI C TKAHEBHIM CTPOCHMEM 00pa3yloT U3 MHOTOKIECTOMHBIX
KOJIOHMH 3BKAPHOT, BO3HMKHOBEHHE 3BKapHOT BOCIIPHHHMACTCH KaK
BIJIIOYEHHE CHMOMOTMYECKUX GaKTepHil B KIIETKY 3BKAPHOTHI Ha MpaBax
GYHKIIMOHATBHO M 4aCTHYHO TEHETUYECKH CaMOCTOSITEILHON €IMHHULIBL.
K TOMy € CYLIECTBYIOT OpPraHM3Mhl (IMTaHTCKHE aHa3pOOHbIC aMcObl,
IMHOGMIATEIUIATHL H [Ip.), 3AHUMAIOILIME KaK Obl NIEPEXONHOE MONOXKCHHE.

JIpyroii BaXHRIii TIPU3HAK, HCIOb3YEMBIA B xiaccuduxkamu opra-
HU3MOB, — C11oco® nuTaHusa. OCHOBHBIX CIIOCOOOB ITUTaHMSA TPH: gomo-
mpogHoe (YCBOEHHE 3HEPTMHM COJIHEYHOrO CBETA); ocmompoghHoe (yc-
BOEHHE PACTBOPCHHBIX BEILECTB M3 OKPYXAlOIeH cpensl) U 2040301in0e
nutaHue (rorpebieHre TBEPAOH NMHIUM C MOCICAYIOLINM depmeHTa-
THBHBIM Pa3liOXEHUEM).

®dototpodHOEe NMHUTAHHE CBOUCTBEHHO OPraHM3MaM-TIPOAYLCHTAM,
CO3JAIOIKMM HIEPBHYHOE OPraHMYECKOE BELIECTBO (3€JEHbIE BOXOPOCIH,
pacTeHusi M B MeHbiueil Mepe Gakrepun). OpraHu3Mel € ocMOoTpOGHBEIM
MUTaHKEM (PEAyLIEHTB) OTBETCTBEHHH 32 Pa3jiOXECHME OPraHH4eCKOro
BELIECTBA, CHHTE3UPOBAHHOIO MPOAYLEHTaMH (THIHYHBIA IPEACTaBH-
TeNp — MULETHansHEIE rpUOLI). Ecny cybeTpaThl MMTaHUA — HEPACcTBO-
PHMBbIE TIOJIMMEPHI, TO OHU NOJDKHBI OBITH CHaYaJ1a palioKCHbI THAPONH-
THYecKMMH epMeHTaMy. OpraHM3Mbl ¢ TOJO30HHBIM IMHTaHHEM (xn-
BOTHBIE-KOHCYMEHTHI), XOTS ¥ O4YeHb Pa3HOOOpa3HH, HO HMEIOT B LICTIOM
MEHbIlIee 3HAYCHHE B MOGANBLHBIX OMOr€cOXMMHYECKHMX Ipolleccax Mo
CPaBHEHMIO C TMEPBHIMH JIBYMA IpYNNaMH.

UHTEpEeCHO OTMETHTB, YTO C TOUKHM 3PEHUS GHOXMMMYECKMX MeXa-
HM3MOB, XHBOTHBIE 10 MPOCTOTE OPraHM3alMM INPEIIIECTBYIOT pac-
TeHHAM, 06JIa1al01MM JOMIONTHUTEILHO XJIOPOIUTACTOM, OQHAKO € TOUKH
3pEHUS 3KOJNIOTMM OTHOLICHUS MEXIY MPOAYLCHTAaMH-PacCTCHHUAMH H
KOHCYMEHTaMH-XHBOTHRIMM — OOpaTHbIE.

EcrecTBeHHas knaccHPHKALUA OpPraHM3MOB MMECT SBHOC NpEHMYy-
LLIECTBO Nepel HCKYCCTBEHHBIMH, TaK KAK OCHOBaHA Ha 3BOMIOLMOHHOM
npunuune. Ewe Y. Japsun nucan: «Bcskas npaBHIbHAs xnaccuduka-
LM ecTh KilaccuduKauus reHeanorndeckas». [To ero ciosam, OOLIHOCTD
[IPOMCXOXICHUSA U €CTh Ta CKpbITasi CBf3b, KOTOPYIO 6Hecco3HaTeNIbHO
MIYT HATYPATUCTHI, 3 BOBCE HE KAKOH-TO HEU3BECTHBIN IUTaH TBOPCHUS
VT BHIPOXEHHE OBIIMX MOJIOXEHHH, HWIH NMPOCTOE COMMKXEHHE, U pa3ac-
JieHue 6Golee WIM MeHee CXONHBIX IIPeIMETOB.
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Bce onmHoxnerounsie OPraHU3MBbI, OTHOCUMbIE K MUPY XHMBOTHBIX,
COCTaB/IAIOT THI Profozoa (nmpocteitiune). MHOrOKIETOUHEE XKHBOTHEIE
OpPraHU3MBbI MONYYWIH Ha3BaHue Metazoa. Cpenu HUX pa3mMyaloT opra-
HU3MEL, y KOTOPBIX KJIETKH JIULUb YACTHYHO CTIELHMATU3MPOBAHEL H OGbe-
AMHCHE! B TKAHH M OpraHbl, H OPraHM3Mbl, Y KOTOPHIX CHELAATH3ALMA
KJIETOK IPHBENA K CO3NAaHMIO BIIONHE ONPENENEHHBIX CHCTEM TKAHEH u
OpraHOB.

K nepBoit rpynne ornocures Tun rybok (Porifera), a xo Bropoit Bce
OCTAJIBHBIC MHOTOKJIETOYHBIE. ['y6KM, Takum obpazoM, ABIAIOTCS HM3-
IIHM TUIIOM MHOTOKJIETOYHEIX XHBOTHBIX.

Teno ry6xu umeer HCOTIPEACACHHYIO WM Majo ONpPERENECHHYIO
HapyXHyio (opMy, TaK Kak €¢ OIpeaeSeHHOCTh 3aBHCHT OT CYILIECTBO-
BaHUA U CTPOEHHS CHELHATBHBIX OPraHOB.

Bonee BRICOKO OpraHM30BaHBI NMPEACTABHTEIN THNA KHIHEYHOIIONO-
CTHBIX (Coelenterata). Ciofa OTHOCSTCSI TAKME MCKTIOYUTENBHO BOIHbBIE
OPraHHM3MEI KaK MEIy3H, KOPAUIOBBIEC TIOJIMIIEL, a TaKXe MPECHOBOIHAN
TUApa.

Temo xuieynonomocTHoro COOTBCTCTBYET CTalMHM eacmpyasi BCeX
6oJiee BBICOKOPAa3BUTHIX MHOIOKIETOYHBIX U npeacrasisier coboit B oc-
HOBHOM NIByXCIIOWHBIA MelUOK. JKHBOTHBIE 3TOrO THNA MMEIOT yxe 6o-
7ee YCTOHYUBYIO BHELIHIOW GOpMY, YaCTHYHO ONpeAeAeMy10 CylLie-
CTBOBAHHEM OTYETIMBO Pa3BUTHIX OPFaHOB — IUYNANbLEB, pTa, OpraHOB
BOCIIPOM3BENCHHUA M TPOYUX; ITH XHUBOTHBIE OOBIYHO 0OHapyXXHBaIOT
AOBOJILHO COBEPLICHHYIO PaIMajIbHYI0 CUMMETpPHIO. B MOIIEPEYHOM pa3-
P€3€ OHH — IBYXC/IOWHLIE, HAPYXKHBII CIIOH KITETOK HA3BIBACTCA 3KMO-
Oepmoli, BHYTPEHHMI — 3HO00epmoi.

ZKVBOTHBIE BCEX MPOYMX TUIIOB OTIIMYAIOTCH OT KHIIEYHOIUTONOCT -
HBIX TIDHCYTCTBUEM Y 3apOJBILIA CPEOHErO KJIETOYHOTO CJION (me300ep-
Mbl), PaCIIONOXEHHOrO MEXIy 3KTONECPMON M 3HAOHEPMOiL. DTOT Cioii
AACT Ha4YaJio TAKUM MAcCHBHBIM OBGPa30BAHMSAM KaK KOCTH U MYCKYJLIL.

Husweit mo opranusanuu cpeau ME300E€PMHEIX XHBOTHBIX ABIAETCA
OOIUMpHAs IpyIiNa, W3BECTHAS MOJ HAa3BAHHEM qyepBelt (Vermes) u co-
CTOSIlasA, B CYIIHOCTH, U3 HECKOJILKUX PATMYHBIX TUIIOB. Y HauGonee
TIPHMUTHBHBIX YEPBEH Me30epMa He PaCHIEIUIACTCS, OHH MOI'yT coxpa-
HATD JIIIb MEPBHYHYIO IOJIOCTh Teia. Y Haubolee BBICOKOOPI-aHH30-
BaHHBIX YepBeH Me30aCpMa pacluerviseTcs 06pa3oBaHUEM 8mopu4HOl
noasocmu mena (uenoma). Kpome toro, mossnsercs ceaMenmapHocnib
(WieHKcTOCTD) TENa, NMpHYEM HEKOTOpBIC OpraHhl (B Y4CTHOCTH, HEPBHBIE
Y37IHl, KOMBUEBLIE KPOBCHOCHBIE COCYIBI, BhIAETHTEILHBIC OpraHHl) Io-
BTOPAIOTCSI B KaXIOM CErMEHTe.

Paamyaror crenyioume Tumer uepBeii: Plathelminthes (tutockue gep-
BH), Nemertini (HeMepTunnl), Nemathelmintes (xpyrutbie uepBM) U Annelida
(xonvuaTeie yepsir). [Mocnemuuit THn 3BOJIIOLMOHHO Haubonee MHTEpe-
ceH. Annelida — 4nenucroie YEpBH, 00JIaNAIOMHE LEIOMOM, POTOBBIM M
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Puc. 2.2. wioreHeTHYECKHE OTHOLICHMST BaAXHEHIIIMX IPYTIN XMBOTHOTO MMpa
(mo J1.1I1. Jasuranusumy, 1958)

aHaILHHM OTBepcTHAMH. HekoTopbie M3 3THX YEpBEi BBIIEISIOT 3a1LMT-
HBIE H3BECTKOBHIE TPYOKH (HanpMMep, NPEACTaBUTEH PONOB Spirorbis n
Serpula, ¥3BECTKOBBIE C KOHIIA paHHEro Maaeo3os).

Ha puc. 2.2 npencTanieHa cxeMa pOACTBEHHBIX ((HJIOT€HETHIECKHX)
OTHOILEHUH MEXIYy OCHOBHBIMM IpyNnamMH XHBOTHoro mMmupa. CoriacHo
910l CXeMe, THIT MPOCTEHILMX Ja] Ha4yano, C OMHON CTOPOHBI, TYOKaM, a C
ApPYToil — KHUIIICYHONONIOCTHEIM.

OT KMILIEYHOMONOCTHLIX, BO3MOXHO, NPOH30LLUIA TPEXCIOMHEIE ABYX~
cTopoHHe-cuMMeTpuuHbie XuBoTHBie (JICXK), BnocieACTBHM AaBIUIHE
HAYaJl0 BCEM OCTAIBHBIM THNaM. OT 310l ApeBHEHINEH IPYIIIBI OTXOMAT
JiBe TNIABHBIC BETBH: MEPBHYHOPOTHIX (Peotostomia) ¥ BTOPUIHOPOTHIX
(Deuterostomia). TlepBAYHOPOTHIE COXPAHSIOT 2acmponop, €AUHCTBEHHOC
OTBEPCTHE, Yepe3 KOTOpoe MOJIOCTh racTpY/IBl COOOILAETCS C HapyXHOM
cpenoir. Y BTOPMYHOPOTHIX MEPBUYHBIA POT 3aKpBEIBAETCA Ha OMNMPEACICH-
HOM CTAIHH MHIMBHMIYATHHOIO Pa3BHTHMS U 33HOBO BO3ZHHMKACT BTOpHY-
Hblt poT. Bce HM3LIME THNB NMEPBHYHOPOTHIX (YEPBH, MOJUTIOCKHM) pa3-
BWINCH OT POAOHAYANLHOM IPyIIEI ApeBHEAIIMX MPUMHTUBHBIX MCPBU'-
HOPOTHIX. THI KOJBYATHX 4YepBeil Jajl BIOCIENCTBHM Hayajlo THITY
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WICHUCTOHOTUX (Arthropoda). Ko BTOPHYHODOTBIM OTHOCSITCS MIJIOKO-
xue (Echinodermata) w xopnoswie (Chordata).

Hyxe maHa xpaTkasi XapaKTEpHCTHKa OCHOBHBIX THIIOB M KJIacCOB
XHBOTHHIX. 32 OCHOBY NPH 3TOM HaMHM NPHMHATA KiacCH(HKALHOHHAsA
cxeMa JL.II. JaBuramwsmwim (1958), iuMpoko HCHONb3yeMast B MTAJIEOHTO-
JIOTHH.

Kak yxe ormeyanoch BhllLEe, K THITY npocTeinx (Protozoa) OTHO-
CATCA OTHOKJICTOYHBIC OPraHHU3MBlI, KOTODhHIC OENATCA Ha CJIEAYIOLIHE
Knaccel: Rhizopoda (KOpHEHOXKH), Sporozoa (criopoBukH) M Jnfusoria
(undysopun). CnopHeIM sBNseTcs Knacc Mastigophora (XKryTHMKOHOC-
1Ibl), KOTODBI JpYTHe aBTOPHI NMOA Ha3paHueM Flagellata (XTyTHKOBbIE)
OTHOCSAT K KJIaCCy ONHOKJIETOYHBIX PacTEHHIA.

KOpPHEHOXKH XapaKTepU3ylOTCsl TEM, YTO OHHM CIIOCOGHBI BBIABMTATDH
KOPHETIONOGHBIE JIOXKHOHOXKH (MM nceédonoduu), ¢ MOMOLLBIO KOTO-
PHIX OHM 3aXBaTHIBae€T IHILY U MepeMelaloTcss. MHorme KOPHEHOXKH
HMEIOT TBEPALIA CKEJET, MOITOMY CHOCOOHH COXpAHATHCA B MCKOMAe-
MOM COCTOSAHHMH. Takne KOPHEHOXKH B OCHOBHOM IIPHHAMJIEXAT K IBYM
nonkiaccaM — mnoaknaccy Foraminifera (bopaMHHEGDEPH) M MTOAKIACCY
Radiolaria (panwonspuu). B xauecrse npumepa ykaxem ponsl Fusulina,
Schwagerina u Nummulites (puc. 2.3).

Papnonspuu rakke MOryt uMeTh cxester. OBEIYHO OH CJIOXEH aMOp-
¢&HbIM KpeMHe3eMoM. OIHaKO M3BECTHA TaKKe HeGONBIIAA TpYIa pa-
auossipuit (oTpAn Acantharia), y KOTOpHIX CKEJET COCTOMT U3 Cyiabdara
CTPOHUMA.

B coBpeMEHHBIX OKeaHaX OCTATKH PagHOISIPHH 06pa3yloT 3HAYUTENb-
HBIe CKOIUICHHMsA. PamuonspueBHit Wi pasBHT B INTyGOKMX MECTax, ILHE
OCTaTKH H3BECTKOBHCTOI'O TUIAHKTOHA PAaCTBODSIIOTCA, HE JOCTHTHYB IHa,
U rae Ha raybouHe oxono 4000 M rIOGHrepMHOBHIA MJI IPAKTHYECKH
Hcyesaer.

Cpenu ry6ok (Porifera) paanuualor xiaccu Culeispongia (M3BecTKO-
Bole TyOKku), Desmospongia (necmocnionrun) u Hexactinellida (mectwry-
yeBble ryoku). Mronouku ckenera ryGox HasmBaloT cnukysamu. UHorna
OCTaTKH CITMKYA KPEMHEBHIX I'YOOK HAaCTONHKO OOHJIBHBI, YTO OHH 00pa-
3YI0T IUIaCThl OTJIOXKEHH, MMEHYEMBIX CnoHzoaumamu. B HEKOTOPHIX CITy-
Yasx ryOKy NPHHMMAJIH Y4acTHE B COOPYXCHHMHM IPEBHMX pH(OB, Ha-
npumep B BepxHelt iope [IIpa6um (FOxnas 'epmanus).

Oco6hiit THIT XHMBBHIX OPraHW3MOB, M3BECTHBIX ITOX HA3BAHHUEM apXe-
ouuatsl (Archaeocyathida) cymecrBoBan B KEMOPHIICKOM IEpHOlie Ta-
JICO30MCKOM 3pH M MOMHOCTHIO BHIMEP K KOHILY €ro (HEKOTOphie aBTO-
PHl OTHOCAT apXeoLMaTHl K THHy Porifera). 9to ApeBHellas rpymna
MOPCKUX TPHKPEIUIEHHBIX GEHTOHHBIX XMBOTHHIX. MI3BECTHEI KaK OAM-
HOYHRIE, TAK H KOJOHHAJIbHEIE (POPMEL

Tun kueyHononocrunx (Coelenterata) menvTcs Ha ABa TONTMIA:
crpekaolnx (Cnidaria) u rpe6HeBukos (Ctenophora). K nepsoMy non-
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YBemeveno

Fusulina

Schwagerina

Nummulites

Puc. 2.3. INpeacraBures Tuma Protozpa (pomwl Fusulina, Schwagerina w Nummulites)

THIY OTHOCHUTCSl GOJILLIMHCTBO COBPEMEHHBIX KHILECYHONONOCTHHIX H
NMPaKTHYECKH Bce HcKomaeMble dopMul. OH colepXHUT TPH Kiacca:
Hydrozoa (runpounnnie), Scyphozoa (cumbounHsie) v Anthozoa (xopan-
anl). C MO3MLMHA MaNeOHTONOrHH K IeONIOrHH Haubonee HHTEPECEH OT-
psil THOPOUAHLBIX Stromatoporoidea (CTPOMATOITOPOMAEH), CKEJIETHI KOTO-
PHIX MHOrfa o6pa3yloT 3HaYHTe/bHBIE CKOIUIeHMs (MHorma M pudbm) B
naneo3oe, 0COGEHHO B CIWIYPMIICKOM H IEBOHCKOM nepuonax. IToxamyi,
HauboJiee 9K30THYCH KJIacC KOPAUTOB (Ha3BaHHUE Anthozoa O3HAYAET «XKH-
BOTHBIC-LIBETHI»).
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Bce xopa/ioBsie MOMMITBI MOXHO MOAPAa3NeMUTh HA TPH ITOIKIIAcCa:
Alcyonaria (socbmunyuessie), Tabulata (tabynsitel) u Zoantharia (30aH-
Tapun). HaaBanue «BOCBMIUTYyYEBBIE» NPOM3OLLIO OT TOTO, YTO BOKPYT
PTa MOJMIIOB pacIIojiaraeTCsi BEHYMK M3 BOCBMM HIyNajell; KpoMe Toro,
MOMIOCTB TeJIa NEJIMTCS Ha BOCEMb YaCTEeH MATKMMU PagHabHBIMH Tepe-
ropoakaMH. KomoHMu TaGynst wiM TpyGYaTeIX KOPAJIOB COCTOST M3
TPyOOuEK-Kopasrumos (OTCIONa M Ha3BaHME). B momkiacce 30aHTapHit
BBIICHSIIOT OTPSAABI Tetracoralla (4eTbipexny4yeBbie KOPaJLIbl) M
Hexacoralla (1iecTiiy4eBbie KOpasUThI).

HauGosnpliee reonornyeckoe 3HaYeHHE MMEIOT TPYOYATHIE M YEThbi-
TeXJTyyeBblc KopajUibl. OHH NMPUHSUIH YYacTHE B 0Opa30BaHMM HMCKOMae-
MBIX KOpaJUTOBBIX HM3BECTHAKOB. TpyOuaThie M YeThIpEXTyYeBBIE KOpaJI-
Jibl XWJIH B IaJI€030€, a WIECTU- M BOCBMMIYYEBHIE KOPAUTHI XHBYT C
TpHaca AO HacTosiuero BpeMeHH. KonoHHaNbHHE KOpa/UTbl XHBYT B
MEJIKOBONHOW 30HE€ TEIUIBIX MOPEIl U CTPOSIT KOpPaJUIOBbie pHdBI, HO
HEKOTOpBI€ M3 HUX XHMBYT U B XOJOAHBIX Bogax. OAMHOYHBIE KOPaLIbl
Oo6MTalOT Ha pa3TMYHBIX [y6MHaX, Hepeako o 1500-2000 M u Gonee.

Tum MiaHku (Bryozoa) — NPUKpPEIUIEHHBIE GEHTOHHBIE KOMTOHUANb-
Hble XMBOTHHIE, XMBYILHE B MOPCKOI Boae Ha rny6uHax no 500 M u
6onee. INonapnsouiee GOMBIIMHCTBO COBPEMEHHBIX MUIAHOK OTHOCHMTCH
K otpsiny Cheilostomata (ry6opoThie).

Tun nneyenorue (Brachiopoda) — nipencramisier co6oit COBEPIIEHHO
060CO6NICHHYIO TPYINITy OAMHOYHBIX XHBOTHBIX, ZOCTATOYHO PE3KO Or-
PaHUYEHHYIO OT APYTUX TUIOB XHWBOTHEIX. PakoBMHa rie4eHOroro co-
CTOMT U3 IByX CTBOPOK HCOOUHAKOBOH BEJIMYMHB. B oTivuue or cruH-
HOIi CTBOPKM OpIOlLlIHas CTBOPKAa MMEET OTBEPCTHE TSI HOXKM, C IIOMO-
L(BI0O KOTOPOH XHBOTHOE NPUKPEIUIANOCH KO AHY. CoBpeMeHHbIE
NIpeNCTaBUTENIN OOMTAIOT MPEMMYLIECTBEHHO Ha GOMBLIMX TIIyGMHAX, HO
B IIPOLUIOM, OCOGEHHO B Maje030€, OHH XHIM B MEJIKOBOAHON 4acTH
MOpsi U 00pa3oBBIBAIM CKOIUIEHUSI GPaxHOMONOBBIX M3BECTHAKOB. Tl
TUICYCHOr X JEJIMTCS Ha J(Ba KJracca: kjacc 6e33aMKOBbiX (Jnarticulata) w
KJIaCC 3aMKOBBIX (Articulata). 3aMKOBHIE XapaKTEPH3YIOTCA HATHYHEM
ABYX3yOOro 3amMka Ha CTBOpKaX, y 6€33aMKOBBIX OH OTCYTCTBYET, IIO3TO-
MY CTBOPKH MOTYT ITEPEIBUTATHCS B IUIOCKOCTH, MX pa3felsIIoLCi.

K tuny Mollusca (MONNMIOCKH WIM MATKOTENbIE) OTHOCHUTCS GOJIb-
Wasi rpynra X{UBOTHHIX (BTOpaf MO YMCIEHHOCTH MOCHE WICHUCTOHO-
THX), OGNafaIoIMX, KaK NPAaBIO, TBEPHOH H3BECTKOBOMH PAKOBHHOI, B
KOTOPOif MOXET IMOMEWAThCH (UETMKOM WIHM YaCTUYHO) MSTKOE TENo
XHUBOTHOTO. K 3TOMY THITy OTHOCSITCS, HAIPHMED YCTPHLIbI, YIHTKH, OCh-
MHHOTH. BTO JOCTaTOYHO BHICOKO OPraHW30BAHHBIE 6ECIIO3BOHOYHbIE. Y
HHX Pa3BUTHI KPOBCHOCHAs (C cepalieM) M HepBHasl CHCTEMBI, MUILEBA-
PUTENBHEIC OpraHbl H OPraHkel YyYBCTB. BONBIIMHCTBO MOJIIIOCKOB — 06U~
Tareau MOpsA, TX€ BeAYT NPUAOHHBIA (HEKTOHHBINA) M MacCCUBHO-ILIABa-
oM (TUITAHKTOHHEI) 00pa3 XU3HH, HO HEKOTOPHIE XUBYT B IPECHBIX
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Cardium

Puc. 2.4. TipencraBureny IByXCTBOPYATBIX MOJLTIOCKOB (poanl Mactra n Cardium)

BOJaX W Ha cyuic. Moiocki M3BECTHBI C KEMOPHA O HALIEro BpEMEHH, .
HO OCOGEHHO 6OraTo OHM NpeACTAaRICHBI B Me3030€ M KaifHO30€.

H3BectHbl cnenyiowme xnaccel momtiockos: Lamellibranchiata wnv
Pelecypoda (nnacrunyaToxaGepHbie Wiu TOIIOHOTHE), Gastropoda (6pro-
XoHorue), Amphineura win Loricata (60KOHEpBHBIE WIH NaHILIPHBIE),
Scaphopoda (nanvenorue) u Cephalopoda (ronosoHorue).

Knacc Pelecypoda ewe nasbialor Bivalvia (nBycTrBOpyYaThie). Xapak-
TCPHBIC ITPUMEPBI IBYXCTBOPOK (IpeAcTaBuTend otpsana Heterodonta —
pa3Ho3y6bie) npuBeAeHsI Ha puc. 2.4.

BpioxoHorue Mosutiocku Ype3BeryaiiHoO HIMPOKO PacMpOCTPAHEHHI B
HACTOs11Iee BPEMS U XKUBYT KaK B MOpE, TaK M Ha Cylll€, aKTHMBHO MOJ3ast
Ha HOre € YIUIOIUEHHONH HWXHEH NOBEPXHOCThIO. BploXoHOrHe OBGBLIYHO
HMEIOT YIUTKOOOpa3Hylo, GalIeHKOOOPa3HYI0 U KOJITAYHOBMIHYIO pa-
KOBHHY. Y HEKOTODBIX MCKONaeMbIX (OPM paKOBHHA CIUPANIbHO CBEP-

5 — «OcHOBH 3KONOTHH» T. 1 65



Bellerophon

Puc. 2.5. TIpencraBurem GpIOXOHOTHX MOJUTIOCKOB
(poawl Eumphulus w Bellerophon).

HyTa C OXHOH. rutockocT. IIpMMepH PakOBMH TaKMX XHBOTHBIX (M3
;emeﬁcma Archaeogastropoda — apxeoracTporolibl) IpUBEACHB Ha PHC.
.5.

K Kknaccy GpIOXOHEPBHHIX OTHOCSTCS IBYCTOPOHHE-CHMMMETPHYHBIC
MOJUTIOCKH CO CITMHHOM PaKOBHHOM, COCTOSIICH U3 BOCHbMH IUIACTHHOK.
KMBOTHBIE OTHOCATCSL B OCHOBHOM K pony Chifon (XMTOHBI).

JlapseHOrMe CHaGXEeHH TPYOKOBHAHOM HM3BECTKOBOH DaKOBHMHOM.
PakoBuHa OTKpHITa ¢ 060MX KOHIIOB. [IMHHAs HOra NpHCIIOCOBICHa K
3aKaNnblBAHUIO B WI WJIHM NECOK.

T'onoBoHorne MOJUIIOCKM — Haubojiee BHICOKO OpPraHM3OBaHHHIE
XHUBOTHEIE CpPeIU OeCIO3BOHOYHBIX, OTHOCATCH K HEKTOHY M GEHTOCY.
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Clymenia

Phylloceras Ceratites

Puc. 2.6. TIpencraBute M aMMoHOMzEH
(pomnl Clumenia, Virgatites, Phylloceras u Ceratites)

T'onoBoHOrMMH 3TOT KJIaCC Ha3BaH IMOTOMY, YTO B FOJIOBHOM 4acTH Teja
HMEIOTCA 1LyNaabua, BHIOJIHAIOMNE OTYacTH (PYHKIIMM OpraHOB Iepe-
IBHKEHHMSA, a TaKoKe 3aXBaTa IMMIUM M O0GOpOHH. [lbixaHue xabepHoe.

OyeHp OCWIEH BHIAMM B I'€OJIOFMYECKOM IMPOLLIOM M BHIMEPLUMI
MOJHOCTHIO K KOHITYy M€303051 HHPpaKiacc roIOBOHOTHX MOJUIIOCKOB —
Ammonoidea (ammoHoMzer WM aMMOHMTH). IIpumepnl aMMOHOMICH
npuBeAcHH Ha puc. 2.6. Kak BUIHO M3 3TOro pMCyHKa, paKOBHHEI aM-
MOHOMACH XapaKTepU3YIOTCH O4YEHb CJIOXKHBIM PHUCYHKOM IEpEropoaoy-
HBIX JIMHUH.

Tak, y dopm pona Phylloceras neperopogo4yHasi IMHHUA COCTOUT M3
MHOTOYHC/ICHHBIX JIOMACTEH U Ceiesl, IIPHYEM CelUia OKAHYUBAIOTCA ABY-
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Belemnitella Hibolites Baculites

Puc. 2.7. lipencraBurenu GeneMuutos (ponsl Belemnitella, Hibolites u Baculites)

MS1, peXe TPEMSA WU YETHIPbMSi JIMCTOBUIHBIMHA OBATbHBIMHU BLHICTYTIaMHU.
Haubonee cnoxHa neperopomodHast nuHusi y pona Pinacoceras (cpea-
HMIT U, OCOOGEHHO, BEpPXHHI1 TpHAC).

K yuciay BoIMEpHIMX TOJOBOHOrMX OTHOCHTCH TaKXe OTDPAX
Belemnitidae (6enemuutel). Panbuie ero cyntaau poaoM Belemnites. be-
JIEMHUTBl — XHIMHHKH, OOMTAaBIUME HA pPa3sHBIX INyOMHaxX B MOpAX U
JOCTHUTILUHE pacliBeTa B Me3030e (lopa U Men). JlanekuMu MOTOMKaMH
6eJIEMHMTOB SIBTSIIOTCSI COBPEMEHHbBIE KapaKaTHULLI M KajdbMapH.

Pactp 6eIEMHHTOB MMEET CUTAPOBUIHYIO WIM KOHHYECKYIO $OpMY
(B Hapolle UMEHYETCH «4EPTOBBHIM MaNbLEM») MU COCTOMT M3 HrOJibYa-
THIX KPHUCTAJUTHKOB KaubliuTa. [IpumMepbl 6€IEMHHUTOB NMPHBEACHHI Ha
puc. 2.7.

Haubonee oOLIMPHBIM THIIOM XHWBOTHBHIX, OXBAaThIBAIOLIUM OTPOM-
HOE KOJIMYECTBO HBIHE XUBYLLMX GOPM (PaKH, MayKH, HACEKOMBIE U 1Ip.),
SIRJISETCS] THUI WIEHUCTOHOTHX (Arthropoda). O6UTAlOT OHM B CaMBbIX pa3-

HOOOpa3HBIX YCIOBUSAX: B MOPSX, MPECHBIX BONOEMAX, Ha Cyllle, B [IOYBE, B
BO3IOyXeE.
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Teno xuBoTHoro pasme-
JICHO Ha WIEHHUKH (CerMeH-
Thl) H TIOKPBITO TBEPIBIM
XUTHHOMAHBIM NaHUBIPEM,
NnepuonHYecKu cOpachiBae-
MBIM B Tpouecce pocra. ¥
‘WIEHUCTOHOTHX XOpOLUO pa3-
BHTHl KPOBEHOCHas1, HEpPBHas
¥ NHUUIEBAPUTENBHAS CHUCTe-
MBI, OpraHbl JABIXaHUSA W
YYBCTB.

Hau6onee npumurupnas
Ipynna wieHUCTOHOTHX OTHO-
cuTCca K knaccy Trilobitae Phacops
(TpunOGUTHI), BhIMEpPLUEMY
MOJTHOCTBIO B KOHLE Majleo-
30s1. TpunoGuTer — Mopckue
XUBOTHbIE. Testo cBepxy y Hux
TIOKPBITO XUTHHOMIHBLIMM OOBI3BECTBIEHHDBIM MaHUBIPEM, COCTOSILLIAM
M3 TPEX YacTei: rofOBHOM, TYJIOBUILHON M XBOCTOBOIA. Be Goposnwl,
NPOXOAALIME B MPOAONLHOM HaNpamIeHHH, AEAT MAHLBIPb Ha OCEBYIO
B¢ GOKOBBIE YacTH. [IpMMepbI HCKOMaeMBbIX TPHUIOGUTOB IPUBEAECHEI
Ha puc. 2.8.

Kpome TpUIO6HTOB B THIT 4ieHMCTOHOMMX BXOIST CJIeIyIOLME BaX-
Herure xiacesr: Crustacea (pakoobpasHbie), Arachnomorfa win Chelicerata
(naykoo6pa3stibie), Protracheata (nepBuyHOTpaxcittbie), Myriapoda (MHO-
TOHOXKM) U Jnsecta (HacekoMble).

Pakoo6pasHbie, Kak rpasuo, XKHBYT B BOJE, TOJBKO HEMHOIHME U3 HUX
o0MTaloT Ha cyuie. YeHUCTOHOrME Kitacca Chelicerata (nayku, ckopruo-
HBI M 21P.), HA0BOPOT, B OCHOBHOM SIRISAIOTCS HA3EMHbIMU KMUBOTHBIMH. U3
BOLHLIX O HACTOSILLETO BPEMEHH COXPAHWICSA TOMBKO ONMH pon Limulus.

K nepBUYHOTPOXEHHBIM OTHOCHTCS JTHILE OIUH HBIHE XHBYLUHM
pon Peripatus. Knacc 3TOT BO MHOIMX OTHOMIEHUSX npeacrasnsercs
TIEPEXONHBIM OT KOJIBYATBIX YEPBCH K WICHHCTOHOIMM. MHOrOHOXKH
MMCIOT SICHO OGOCOG/IEHHYIO TOJIOBY C YENMIOCTSIMM, ABILUAT TPOXESAMH.
HiMHHOE YepBeOoBPa3HOE TENO COCTOUT K3 CErMEHTOB, KaXIbIi U3 KOTO-
PBIX HECET OOHY WM JABE Mapbl WIEHUCTHIX KOHEYHOCTEH,

Knacc Jnsecta o uucny KMUBYLIMX HBIHE ()OPM 3HAYMTENILHO Tpe-
BOCXOIUT BCEC NPYTHE IPYIBI XHUBOTHOTO MHUpa. MoxHo 6e3 NpeyBeIn-
YCHHUA YTBEPXIATh, YTO COBPEMEHHAS 3110Xa — LIAPCTBO HACEKOMBIX.

Knacc HacekoMbix mompasaensercs Ha ABa Moaksacca: Apterygota
(GeckpeuTBIE HaceKOMBIE) Pterygota (kppuiaTbie Hacekomsie). O6a Hoa-
kiacca conepxar okono 40 orpsnos. Hekoropsie CTPEKO3bl, H3BECTHBIE

llaenus

Puc. 2.8. TpepcraBurem Tpuno6UTOB (ponsl
lllaenus u Phacops)
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M3 KaMEHHOYTOJILHOrO TNepHoia, MMEWT pa3MaXx KpbUIbEB IO 70 cM n
NPENCTaRIAIOT CO0OM MMraHTOB Cpeld HACEKOMBIX. /

K tany Echinodermata (MTNOKOXHE) OTHOCATCA MOPCKHME 3BE3IH,
MOPCKHE €XH, MOPCKHE JIWIHM M ApYrue OOLIMPHEIE IPYNIbl XHBOTHBIX
— KaKk BbIMEpILIME, TAK M CYILLECTBYIOLIME HEHE. Bce OHM — MOPCKHE
KMBOTHbie. OHM OOJNafAlOT U3BECTKOBBIM CKEJIETOM MJIM MAaHLBIPEM, CO-
CTOALIMM M3 OTACHBHBIX IIACTHHOK. OCOGEHHOCTHIO MIVIOKOXHX SIBIIA-
eTcsi MATWIyYeBas CHMMETPHS Tena (HO He y Beex IpyIm).

UroKoXue AEIATCSA Ha MPHKPEIUIEHHBIX WM CTeDEIBYaThIX (OATHII
Pelmatozoa) ¥ CBOGOIHOMOABIDKHBIX WM HEMPHKPEIUICHHBIX (Eleuteozoa).
K npuxperuieHHBIM OTHOCATCS MOPCKHE ITy3bIpH (xnacc Cystoidea), Te-
xouneu (xnacc Thecoidea) v MOPCKHE JTHIMM (K/Tace Crinoidea). Cpoboxn-
HOIOIBHKHEIE HITIOKOXHUE OOBIYHO JE/IAT TAKKE Ha TPH KJ1acca. Echinoidea
(MoOpcKue exat), Asterozoa (MOPCKHME 3BE3NbI) U Holothuroidea (ronory-
pun). TIpUMepBI MCKOMIAEMBIX MOPCKUX €XeH TPMBEICHBI HA PHC. 29.

Micraster
A — BuA cBepxy; B — Bua cHu3y; B — sun c6oky

Puc. 2.9. TIpencraBrTen MOPCKHX eXel (poanl Echinosphaerites, Arshueocidaris u Micraster)
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Monograptus Diplograptus

Rastrites

Dictyonema

Puc. 2.10. TIpeactaBureny rpanTomutos (pom Monograptus, Diplograptus,
Rastrites u Dictyonema)

K tuny nomyxopmoswix (Hemichordata) otHocsTCS OpraHU3MHBI,
HMCIOLIHE IMPHU3IHAKK KAaK XOPAOBLIX, TAK M 6€CXOPHOBHIX XWBOTHBIX.
ITonyxopnoBbie MMEIOT CIMHHOMK HEPBHEIN TSAX H IapHBIC XaGepHBIe
LICTH M B 3TOM OTHOILUCHUM ONM3KH K BHICIIMM THIIAM XHWBOTHHIX —
xopaoBbIM. Ho B OT/IMYME OT XOpIOBLIX y HHX HET XOpIH — HACTOSLIEH
CIIMHHOM CTPYHHI.

K Tuny momyxopaoBex OTHOCHTCSH COBpeMEHHBIE YepPBEBHUIHBIE
MOPCKHMC XHMBOTHRIE KJIacca KMIUeYHoawaumx (Enteropneusta), apeBo-
BUAHBHIC KOJIOHHAJIBHbIE MOPCKHME GOpPMBI Kiacca KpuUIoXabGepHBIX
{Prerobranchia) ¥ BHIMEPIIHE TAIEO30HCKME KOMTOHHUATBHEIE MOpPCKHE
¢opmer xiacca Graptolithida (rpanTonuTei), MMeEOLIHE GOPMY BETOUEK.
Ipencrapurenyu rpantonuToB MokasaHel Ha puc. 2.10.
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Bce BeiCluMe XMBOTHBIE OTHOCATCS K TNy Xxopaoswix (Chordata). /
OHHM XapaKTepH3yIoTCsl HaTMYMEM BHYTPH TeJla OCEBOTO CKEJIETA B BUMIE
CIUIOLIHOIO YMNPYro-rubKoro CTepxXHs — COMHHOM CTpYHbI (chord,
dorsalis). Y BBICIIMX XOPIOBBIX OHA 3aMEHSETCS WIMHHCTOM OCHIO, CoCTP-
SILEd M3 NMO3BOHKOB (vertebrae, en.uMcio — vertebra) ¥ Ha3blBaeMOI
MTO3BOHOYHBIM CTONOOM (columna vertebralis) unM MO3BOHOYHHMKOM. B
TUME XOPAOBBIX pa3Iu4aloT TpU mnoatuna: Tunicata (0OGONOYHUKA),
Cephalochordata (ronosoxopnossie) u Vertebrata (nosoHounsie). Ham-
Gonee BaxXHBIM SBNACTCA BHICIUMI rtoaTHN XOpaoBhIX ( Vertebrata), xoro-
PBI IEUTCS HAa KIacChl GecyeniocTHbIX (Agnatha), pui6 (Pisces), 3eMHO-
BOIHBIX (Amphibia), npecMeikatowuxcs (Reptilia), ntuu (Aves) ¥ mieko-
nutaowux (Mammalia). B nocienHeM Kiacce BbLIeNseTcs MOAKIACC
TUTALICHTAPHBIX WIH BBICIUMX MJIEKONUTalowux (Eutheria), K KoTopoMy
NPUHAJIEXUT OTPSIN MPUMATOB (Primates) U ¢ KOTOPbIM CBSI3aHO NpO-
UCXOXAEHHE 4enoBeka. OTpsAn NMPUMATOB NENUTCS Ha TOAOTPSAbI
Lemuroidea (nemypbl win nonyoGeswsinsi), Tarsioidea (Ronaronsitel)
Anthropoidea (4enoBekoobpa3Hrie). B nocnenneM nogorpsine 0GbLIYHO
BBINCJIAIOT OBa Haxcemelctsa: Platyrrhini (LIMPOKOHOCHIE OGE3bAHBI) U
Catarrhini (y3koHoCble 06e3bsiHbl). K rpymnme y3KOHOCHIX 0GE3bSIH MpH-
HAIIEXUT CeMENCTBO Simiidae (4en0BeK0OGpa3Hbie 06€3bAHBI), Ky/a OT-
HOCHTCA COBpEMEHHbIE POAH Simia (opaHryraur), Gorilla (ropunna),
Anthropopithecus (mmnanse) u Hylobates (ru660H).

STH XMBOTHBIE, €LIE HA3bIBAEMBIE TPYNINOi GONBILMX OGE3bSH, MO
CTPOCHHIO TeJjia CPaBHHUTEJbHO Majo OTIMYAIOTCS OT YesnoBeka. [lepe-
IHHME PYKH Y HHX JUIMHHEE, 8 HOTM KOpodYe, YeM Y YeJIoBeKa. B oTiuuue or
4eJoBeKa GOMBIIOH Majel HOMM NMPOTHUBOIMOMATaeTCS OCTANBHBIM TMalb-
uaM (oroaBHraercs B cTopoHy). Hekotopbie 60mblune 06€3bsHBI BEIYT
«IIOJlyAPEBECHBI» U JaXe «Ha3eMHbIi» 06pa3 xu3uu. K uucny npes-
Hellmx Simiidae oTHOCATCS BRIMepLMe ponbl Propliopithecus, Pliophithecus
¥ Ramaphithecus. K uMciy npeikos 4eloBeKa MPHHALIEKUT
Australopithecus u HEKOTOpLIE APYTHE UCKOTIaeMBbIe (POPMBI (Plesianthropus,
Paranthropus v np.).

K IpeBHEALIMM MIONAM OTHOCST numekanmpona, OCTaTKM KOTOPOTO
OBUTM OTKpBITHI Ha 0. fIBa, cunanmpona (Kurait, 6nu3 TlexuHa) u eeii-
denvbepeckoeo Heaogexa, HUXHSS MENIOCTb KOTOPOro Gbula- HailieHa B
F'epmanny 6nu3 r. Teiinens6epra, a Takke HEKOTOpBIX Apyrux. ITpsaMeim
NPEAIICCTBEHHMKOM COBPEMEHHOIO 4ejoBeKa ABIAECTCS Heandepmaney
(Homo primigenius), Ha3BaHHE KOTOPOro MPOM3OLLIO OT HA3BAHHA JO-
nuHel Heanneprans 6113 Qioccenbaopda (Tepmanus), rae B 1856 r. 6sutu
oGHapyxeHbl ero ocrarku. HeaHpmepraneu monb30Bajicsi KPEMHEBBIMU
OpPYAMSIMHU TPYOOH BHUIEJNKH Mycmbepckoeo muna. T1o pa3mepy roloBHO-
[0 MO3Ta OH HE YCTyNan YeJOBEKY Hamux nHed. XKl HeaHaepraiel B
pannem naaseonume (OPEBHEM KaMEHHOM BEKE).
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TunuyHBIM NpeNcTaBUTENIEM HOBBIX MCKOIAEMBIX JIOAEH SBISETCA
KPOMAaHbOHey, Ha3BaHHBIA TaK 1Mo MeCTHOCTH KpoMaHBOH BO PpaHLMH.
IIpousouien oH, MO-BUAMMOMY, OT HEaHAEPTaIblLEB. Y KPOMAaHbOHLA
ObUT BLICOKMH 7106 6€3 HanOpOBHAIX BaJIMKOB. BMecTMMOCTE yepena 6buia
HE MCHbLUIE, YEM Y COBPEMEHHOrO YeaoBeka. OT KpOMaHBLOHIIEB COXpa-
HUJIMCh HE TOJNBKO KPEMHEBbIE W KOCTAHBLIE OPYIMS TOHKOH BBLIEJIKM,
HO U TNPOM3BEACHUS HCKYCCTBA: MHOIOYHCIEHHBIE H300paxXeHHUsA Ha
CTCHaX MeELUEep U KOCTAHBIX OpPYAHSX.

AHTpOMONOrMYecKue MCCIENOBAaHUS TOKA3ald, YTO COBpEMEHHBIi
yenoseK (Homo sapiens) ©MEET MOHOI€HUYECKOE U MOHOLIEHTPHUYECKOE
MPOMCXOX/EHHE. 3TO 3HAYUT, YTO BCE HOBBIE JIOAU (KaK KPOMaHbOHIIbI,
TaK ¥ COBPEMEHHBIE) MPOMU3OLUIM OT OOHOrO OOLIEr0 KOpHA (a HE OT
pa3HbIX GOPM NMHUTEKAHTPONOB M HEAHAEPTAIBLIEB) M YTO NEPEXOH OT
IPEBHETO Y€JIOBEKa K HOBOMY COBEPLUWICH B OAHON 60blLOi 061aCTH.
INonpoGHoe McTOpUYECKOe pa3BUTHE JNIONEH M3ydacT HAyKa aHmponono-
2us U .€¢ pasleNl naseoanmponoaoeus. 31eCh ML OTMETHM, YTO Pa3BUTHE
XMBOTHBHIX NPEAKOB YesioBeKa ObUIO MOXYMHEHO OBUIMM GHOoNornYec-
KUM 3aKOHAaM 3BOJIOLIMM, HO CTAHOBJIEHUE CAMOTr0 4YEJIOBEKA U JajIbHEH-
UIME €ro U3MEHEHHs! OOYCNIOBJIEHH BO MHOIOM HOBBIM (hakTopoM —
COLIMAJIBHEIM.

AHaNOTHYHBIM 00pa3oM, KaK M XHUBOTHbIE, KJIACCUDUUHMPYIOTCH pa-
creHusl. botaHMKM Bechb MHp pacTeHMil OOBIYHO MOAPA3NENAIOT Ha IBE
yacTu (momuapcrea): Thallophyta (HuM3lUMe MM CJOEBLOBBIE) U
Cormophyta (BHICIIME WIH JINCTOCTEGEIILHBIE).

K ob6umpHoii rpynime cioeBLOBBIX OTHOCAT 60s€e WIM MEHEE NMPH-
MHUTHUBHBIE PACTEHUA C HeOU(D@PEPCHLIMPOBAHHBIM Ha TKAHHU TEJIOM (CIO-
€BULLUEM WU thullus). B oTinume ot C10€BLOBBIX JUCTOCTEGEIBHBIC pac-
TCHHUSL XapaKTEPU3YIOTCA HAJUYMEM CHELMATIM3UPOBAHHBIX KJIETOK, 00-
pa3ylomux crebesnb, JUCTh H KOpeHb (cormus — Tooer).

C ucropuyeckux nosuunit cpenu Thallophyta HanGonee BaXHBIMH
ABIAIOTCA KIacchl Bacteria (6akrepum), Cyanophyceae (cuHe-3eNeHbIe
Bopopocnu), Flagellata (xryrukoseie), Diatomeae (IaTroMOBBIE BOXO-
pocnu), Chlorophyceae (3enennie Bonopocnu), Charophyta (xapoduTsi),
Phaeophyceae (6ypbie Bomopocinn) U Rhodophyceae (xpacHbie BOIOpOC-
1 WK 6arpsaHku). B ocobyio rpynimy Beinensior rpubsl ( Fungi).

Cpenn HM3KOOPraHW30BAHHBIX PACTEHHI CyLUM Pa3fiMyaioT CJIEdylo-
e ux THIbl: Nematophyta (Hemarobuthl), Bryophyta (Mxu) u Psilophyta
(meunoduten). IMocnenHsis rpymna pacTeHHii MCUedIa yXXe K KOHILLY Bep-
XHETO JEBOHA.

Poxcreenen cniwnoguram tin Lepidophyta (ruiayHoBrie). B BepxHeM
[IaJIe030¢ 3TO NMPEUMYLIECTBEHHO ApEeBECHBIC (POPMBI, HBIHE — TPaBSIHU-
cThie pacreHusa. Hanbonee xapakTepHbIM MCKOMAaeMBbIM TLIayHOBBIM SIB-
asercs pon Lepidodendron (pacuseT B cpeaHeM KapOoHe).

73



B naneo3oe 1m1pokoe pa3BUTHE MOMYIHIT TAKKE TUIT Arthrophyta (une-
HHCTOCTEGENbHBIE). B OCHOBHOM 3T0 GbUIH KPYMHbBIE ApeBECHEIE DOPMEI,
RO HAIMX QHEH KOXWI NUlIb onuH pox — Eguisetum (xsow). YieHncro-
CTEBE/IbHBIE OTHOCATCS K CIIOPOBBIM PAaCTEHUSAM. XapakTepHblit Mckona-
eMBIH mpencTaBuTens — pox Calamites (KanaMuThI). :

K 4ucny cnoposeix pacTeHmit OTHOCHTCS M THDO

_ Preridophyta(manopotHuxossie). [IpencTaBATENH 3TOTO THIIA H3BECTHBI KAK
B HCKOMa€MOM COCTOSTHHM, TaK U B HACTOSIIEE BpEMS.

Cpean ceMEHHBIX pacTeHHMiHl pa3TMYalOT TIOJOCEMEHHEIE
(Gymnospermae) ¥ MOKPHITOCEMEHHBIE (Angiospermae). TlepBbIit U3 HUX
ABNAETCA Oonee NMPUMUTHBHBIM M Gonee GIM3KMM K CIIOPOBBIM npe-
KaM (CylLeCTByeT naxe Knacc Peridospermophyta — ITarnopoOTHUKO00pa3-
Hble ceMeHHbIe). Hanbonee mmpoko B Hacrosiuiee Bpems pacrpocrpa-
HeH Kinacc Conifera (xBoiiHbIE).

Bce e rocroncTByloLMM B COBPEMEHHYIO 3MOXY THUIOM pacTeHHit
ABJISACTCS NMOKPLITOCEMEHHBIE (M3BECTHO OKOJMO 150 ThIC. BMEOB), cems
KOTOpBIX pa3sBUBAETCA BHYTpH ocoboro BMecTwiiua. [TokpeITocemeH-
HBIC paCTCHHUSI AENATCA Ha ABa Knacca: Dicotyledones (nBymonbHbie)u
Monocotyledones (onHononsHEE).

2.2. DHEPTETHKA U TEPMOJIWHAMMKA
OPTAHHU3MOB :

OpraHuM4YecKHM BELIECTBOM M SHEPIHEN BCe XMBOE HACETCHHE du-
TOLICHO30B U 3HAYMTE/IBHON YaCTH 300LIEHO30B 06GECNEYHBAIOT Opra-
HHU3MBI-aBTOTPODHL. 11 HUX, B CBOIO OYepedb, IIABHBIM MCTOYHMKOM
OHEPIUM SBIIACTCS CONHEYHas paaMalMs, acCHMWIMpyeMasl B [poLecce
$OTOCHHTE3a M AbIXaHMS PaCTEHMI.

OzmHako ciesyer OTMETHTH, YTO B NPHpPOLE AOBOJLHO LIMPOKO pa3-
BUTBl aBTOTPOGHBIE MUKPOOPraHH3MBI, IS XU3HEAESTENBHOCTH KOTO-
PBIX He TpeGyeTcsi CONHeYHas paxuauus (3AECh He UMEIOTCA B BMIY re-
TEPOTPODEI, NMUTAIOUIKECH PAITATAIOWIMMCSH WIH MHHEPATH3OBAHHBIM
OpraHu4eckum seuuectBoM). Tak, 6akrepus Thiobacillus thiooxidans, cy-
LIECTBYIOLIASA B aHA3POOHBIX YCIOBHAX, ClIOCOGHA OKHCIHTD cepy o cep-
HOM KMCJIOTHI, MOHMXast pH BogHoro pactsopa 1o 2,2 IIpH BennyrHe rH
(OKHMCITMTETbHO-BOCCTAHOBUTEIbHBIH IIOTEHUHUAaN) B Mpexenax 20-25.
Apyrum aBToTpodoM nonobHoro pona sisnsercs Thiobacillus Jerrooxidans.
HcrounukoM 3Hepruu B maHHOM Ciiyyae SBISETCH 3aKHCHOE Xeneso,
KOTOpO€ IEPEBOAUTCS B OKUCHYIO (opMy. XKH3HeaesTeIbHOCTh 3TOro
MHMKPOOpraHM3Ma TakXke He TpeOyeT NMpUCYTCTBMS OpraHM4YecKoro Be-
lecTBa. Bojiee TOro, HEKOTOPLIE OPraHUYECKHE COETMHEHHS (comu xup-
HBIX KMCJIOT, YIJIEBOIBI) YTHETAIOT OKUCIUTENBHYIO CIIOCOGHOCTD 6aKTe-
pun (KysHenoB u ap., 1962).
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Takum obpazoMm, T. thiooxidans u T. ferrooxidans MOXHO CYHUTATh
OpraHM3MaMH, [PaKTUYECKH HE3aBUCHMBIMHM OT IPYTMX GOpM XU3HH U
MPOAYKTOB MX XHU3HENCATEIbHOCTH.

B cBsi3M ¢ 3TMM oOnpeneneHHBIA MHTepec mpencrasiser uaes B.H.
BepHaICKOro O BO3MOXHOCTH TPEBpaLEHHsT YEIOBEYECKOro obliecTna
U3 reTepoTpodHOro (T.e. MUTAEMOro APYTMMH) B aBTOTpPOdHOE.

B cwiy cBoux 6GHMOMOrHYECKHUX OCODEHHOCTEM Y€N0BEK HE MOXET
MPEBPATUTLCS B CYLLIECTBO aBTOTPO(HOE, [TOITOMY BBHIHYX/ICH NOCPCACTBOM
OpYAHit NPOU3BOAUTh MPUIONHbIE U1 MOTpeOIEHNsI OpraHUYECKUe U HEop-
raHm4deckue Beltecrsa. OnHaKo OGILECTBO B LIEJIOM, IO YOEXIEHHIO MHOTHX,
CIOCOGHO OCYILECTBUTh TAaK Ha3biBaeMblil aBTOTpOMHEIH criocob mpo-
M3BOACTBEHHOM INEATENHHOCTH.

TMosToMy mox aBTOTPOMHOCTBIO YeNOBEYEeCTBa CJEAYyEeT IMOHUMATH
TEOPETHYECKH BO3MOXHOE TOMYYEHHE 4YEI0BEYECTBOM IHEPrHH U CHH-
TE3UPOBaHHOM NUILKM HermocpeacTBeHHO oT ConHua 6e3 MCMoMb30Ba-
HHA JPYIHX OPraHu3MOB. DTO O3HA4aeT, YTo B OyAyllEM YETOBEK BCE B
Gonpliei Mepe 6yIeT MCIOMB30BATH HE BHICOKOMOJIEKYJ/IAAPHBIC MPUPOI-
Hble OPTaHHYECKHE COSIMHEHHS, 2 CTAHET CHHTE3UPOBATh GEJIKH, XXHUPBHI,
YIJIEBOAB M APYTHE XHU3HEHHO HEOOXOMMMBIE BEILIECTBA M3 HU3KOMOJIE-
KY/JSPHBIX M JaXe OTAEABHBIX JIEMEHTOB. YX€ B HAallM AHH BEAYTCSA
HCCENOBAHUA 110 MOMYYCHMIO PAaCTUTEIBHOIMONOOHON MUILM B XOAE
MCKYCCTBEHHOr0 (POTOCHHTE3a.

HUnes aBTOTpodHOCTH 4YeTOBEYECTBA OCOOCHHO MNMPHUBIEKATENbHA C
3KOJIOTMYECKUX MO3UIIMII, TaK KaK TMpenNnojgaracT MMHHMajJlbHOE BO3-
IEHCTBUE YeIOBEKAa Ha OKPYXAIOLUMH €ro OpraHWYeCKHil MHp.

HTak, MBI YACHWIH, 4TO JUIS XHU3HEACATEILHOCTH OPraHU3MOB, BKITIO-
yasi YeaOBEKa, OCHOBHBIM HMCTOYHMKOM 3HEpPruu siBisiercs npeobpaso-
BaHHas 3Heprus Conniua. PaccMOTpMM HECKONBKO NMOAPOOHEE NaHHBIA
BOIIPOC.

3eMII0 MOXHO paccMaTpHBaTh Kak reodusuyeckyio cucremy (I'C),
3HepreTHyecky Biaumoneiicraymolyio ¢ ConHueM. I'C, B cBoio oyepenb,
Koppenupyetcsa ¢ Guocdepoit (B):

ICS B 2.1

U3 obiero Konuyecrpa uamyyaemoit ConHueM aHepru 3emis Mmo-
Jy4aeT JIMIIbL HeGONMBIIOE ee KOIUYECTBO, M3MEPAEMOE MPUMEPHO LK~
poit 21:10 xJIx. M3 3T0ro KOJIMYECTBa PACTEHHS €XKETOIHO 3aMmacalor He
6onee 20,9-10% x/Ix, T.€. SHEPreTHYECKHii BLIXOX HOTOCHHTE3A HE NPEBLI-
waet 2% (CMupHOB, 1978). 3a cyeT acCHMWIMPOBaHHOI 3Hepruu ConHLa
€XEeroHO NMpoIyLupyercst 61u3ko 2,32:10" r xuBoro Bewiecrsa. Tonbko
3a | MJIpI JIET CYLLECTBOBAHUSA XH3HH Ha 3eMJIE 3TO KOJMYECTBO MPEBhI-
cwio 2,3:10°r, yro B 10 ¢ mumHMM pa3 Gosbie Macchl 3eMHOM KOPBI
(2:10" r). Orcioma MOHATHA OrpOMHAas YHEpreTUdecKas posib OpraHM3MOB
B Hnpolleccax, mporekaromux Ha 3emie (Iepensman, 1977).
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Puc. 2.11. Kone6auus MHCOMLALIN B PAINMMYHBIX LIMPOTAX CEBEPHOTO MONYIAPUS

Konmnyecrso conHeynoit pagnaumu, NpUXOASLIEH Ha BEPXHIOKO Ipa-
HHULLY aTMocdephl 3eMIH, HEONMHAKOBO B PAa3HBIX MECTAX M SBISETCS
dbyHkumeit wupors (puc. 2.11). Cpean IPYrux GakTopoB, BIMAIOIIMX Ha
TIPUXONALUYI0O pafMalIMIO, OTMETHM HAJIMYHE OOJAYHOCTH M 3aIbUICH-
HOCTb Bo3flyxa. YacTb nmpuxonsiicii paaualMH OTpaxaeTcsi OT 3eMHOM
TIOBCPXHOCTH M yXomUT oGpatHo B arMoctepy. Koanuectso 310it paiu-
ALlMH 3aBUCUT OT aabbedo (OTpaXalowieil CIOCOBHOCTH MMOBEPXHOCTH).
CHer orpaxaer no 80% coiHeyHOro M3INy4eHHsA, TPaBAHHCTAsA IOBEpPX-
HOCTb — 20%, a YepHO3eMBbI U ADYTHE TEMHblE MOYBBI — BCErO 10%
nanydeHus. CpeqHsia BeMMdMHA anpbeno 3emmu 35-45%.

Pacnipenenexue connevHol panuManuy B cucteme «ITOBEPXHOCTH 3eM-
JIM-aTMocdepa» NokazaHo Ha puc. 2.12.

Briwie yxe ormewanocs, 4To B mpouecce (doTOoCHHTE3a TOJNBKO He-
Gonbas yacTe CONMHEYHOMN SHEPrUM aCCHMWIMPYETCA. DTa YaCTh COCTaB-
NseT okono 2% W mony4una Ha3BaHue ko3guyuenma nonesnozo deii-
cmeus gpomocunmesa (KITAP). MakcumambHbIM KIIA® obnamaer nec-
Has pacTUTENbHOCTD (2,0-3,5%), 115t TPAaBAHMCTEIX KY/IBTYD, B TOM YHCIE
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H CeJIbCKOXO3MMCTBEHHBIX, OH coctaBiser 1,0-2,9%, a KIIAP® duro-
TUIaHKTOHA He mpeBbilaer 0,5%.

PacturenbHOCTh B mnpouecce GOTOCHHTE3A €XEromHo norpebisier
okoso 170 miapa T aByokucH ymiepoaa (npumepHo 18-22% Bcero CO,,
coIepxailierocs B atMocdepe), NpoayuMpys Ipu 3toM 115 miapa T kuc-
JIopoJa. .

Ipocreiilueit peakuueil GOTOCHHTE3a ABIACTCA CICAYIOLLAS:

COJIHEYHBIN CBET
6 CO, + 6 HO pr——— » C,P,O,+ 60, (2.2)

Ha camoM nene 3Ta peakids 3HAYUTEILHO CJIOXHEE M CONEPXHUT
MHOTO TPOMEXYTOYHBIX 3BEHbEB.

B 1eoM B 3efeHBIX TKaHSX JIMCTA PAacTeHMIt OCYLIECTBISIOTCS IBa
NIApAIESIBHO TPOTEKAIOIUX, HO NMPOTHBOMOJOXHBIX mpouecca — ¢o-
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TOCHHTE3 U dbixanue. Ilpn doTocuHTese cO3NAETCA OPraHNYECKOe BELLE-
CTBO M 3HEprusA HakaIUiMBaercsi. Ilpu ApIXxaHMM 4YacTh HAKOIJIEHHBIX
OPraHMY€CKOTo BEIIECTBA M 3HEPruM pacxomyeTcs. Buomacca 3kocucre-
MBIl pacTeT, €CIM IMPOLIECCHI HAKOTUIEHHUS BELECTBA MPeoHiafaloT Hag
NMPOLIECCAMHU  IBIXaHMS.

B BoaHBIX 3KOCHCTEMaX TOMLIA BOABI MPETATCTBYET IPOHUKHOBEHHIO
COTHEYHBIX Jydeit. Otciona MoHATHO, yro KIT® BOXHEIX OpPraHM3MOB
HaMbosiee HU3KUM. 30Ha, B MPE/iE/IaX KOTOPOH OHH €llLE CIOCOGHHI yBe-
JIMYMBaTh GHOMAcCy, HOCHT Ha3BaHHWe 3eomuueckol (OT rpey. «3B» -—
nepe-, cBepx; «poToC» — CBET), a IKOCUCTEMA B 3TOi 30HE HOCHT Ha3Ba-
HHE cucmembvi ¢ asmompoghnoii cykueccueii. BomHBIE 3KOCHCTEMBI TAKOKe
Aensr Ha 6efHble U GoraThie GMOreHHBIMM 3TEMEHTAMH (oauzompoghrbie
U 3emporbie).

B ni106oM opraHMYecKoM BellecTBE aCCUMMIMPOBAHO HEKOTOpOe
KOJIMYECTBO 3Hepruu. OQHAaKO KOJIMYECTBO OPraHMYECKOro BELUECTBA HE
NPONOPUNOHANEHO HAKOIUICHHOM 3HEprvM: 1 T cyxoro Beiuecrsa pac-
TEHHIt B cpefHeM comepxuT 18,7 k[Ix 3Heprun. CeMeHa pacreHmit 60-
Jiee GoraTel 6eNKaMU M XKHUPaMM, TIO3TOMY X SHEPreTHYECKHiA 3KBHMBA-
JeHT Bbile — 20,0 xJIx. Eie Boillie OH B CyxOM BEILECTBE TO3BOHOYHBIX
XHBOTHBIX (Msico) —23,5 xJIx.

ABTOTPOGhHBIC OPraHH3MBl CO3NAIOT NEPEUMHYIO NPOOYKUUIO. Cnenyer
palnM4aTh npodykmuenocms o6uiyio u mexywyio (WIM TOTMYHBIA npu-
poct). Ecnn 1 ra cocHoBoro Jieca crioco6en o6pasosars 200 M3 JIpeBec-
HOH Macchl, TO 3T0 OymeT obluasi MpOoAYKTUBHOCTb. OIHAKO 32 OAMH rol
Takol jiec cosmaer Becero 1,7-2,5 M3 IpesecHHBI. DTa BeJIMYHHA Xapakre-
PH3YET TEKyLIyIo NpOayKTUBHOCTL (CragHuuxuit. Poaunonos, 1988).

Hpyrue orpaHu3mbl, KpoMe aBTOTPOGOB, HE CIIOCOGHBI ACCHMMIM-
POBaTb COJTHEYHYIO 3HEPIHIO U BBIHYXIEHBI MCIIONB30BaTh €€ OMOCpe-
ZOBaHHO Y€pe3 OpraHMYECKOE BELLECTBO, CO3NAHHOE (POTOCHUHTETHKAMM.
B 6uoreoueHo3e cosnaeTcs 1enb MOCIeN0BATENLHON nepesayyd opraHu-
1€CKOro BEHIECTBA M HAKOIUICHHOH B HEM 3HCPTHHM OT OIHMX OPraHM3-
MOB K IDYrMM. DTa uenb MONyYHIa Ha3BaHHUE mpoguueckoil yenu (OT
rped. «rpode» — MUTAIOCH).

IIpumepamu npocToit U Gonee CAOXHON MMILEBOl (Tpoduyeckoii)
LEMH MOTYT ObITh ClIENYIOIHNE: OCHHA — 3asill — JIMCA; TPaBa — HACEKO-
MBbIC — JIATYIUKH — 3MEM — XULIHbIe nTHUbL. Eciu Tpoduyeckue uenu
MMEIOT o0lMe 3BeHDbS, 0GpasyeTcsl CIOXHas CHCTEMa, NMEHyeMast mpo-
guueckoli cemvio.

3BeHbs TPOGUYECKUX LIETIEH M CeTell TONYYWITH HAUMEHOBAHHE mpo-
guueckux ypoeneii. Bonee T04HO TpodHUECKMIT YPOBEHD onpeaensercs
KaK COBOKYIIHOCTb OPraHM3MOB, IIOTY4YaIOILHX TPeOGPa3OBAHHYIO B MUIITY
COJIHEHYIO 3HEPrUI0 Yepe3 OAMHAKOBOE YUCIO NMOCPEAHHMKOB (3BEHb-
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¢B) Tpoduyeckoii nenn. Tak, onpencienune «rpeTHii TpodbUIeCKHil ypo-
BEHBb» O3HAYaeT, YTO MEXIy aBTOTpopaMH — TMPOAYLECHTaMM (TIepBOM
TpodUYECKHIT ypOBEHDb) UMEETCHA BTOPOH YpOBEHb — MEPBHYHBIE KOH-
CYMEHTHI (PacTUTENLHOSOHbIE OpraHu3Mbl). TpeTHit Tpodudeckuil ypo-
BEHb MPEICTABICH BTOPUYHBIMM KOHCYMEHTAMHM (XUIMHHMKM U Mapa3u-
THl KOHCYMeHTOB). CyuiecTByloT U Gojiee BEICOKHE TPOGUYECKHE YPOB-
HU: YETBEPTHIH — BTOPHYHBIC XWUIMHHUKH M MApa3uThl BTOPUYHBIX
KOHCYMEHTOB; MHATHIH — MNMapa3suThl BTOPHYHBIX XWIIHUKOB, LIECTOH —
Haanapa3uthl BEICOKUX MOPANKOB (Mapa3uThl IMApa3MuTOB BTOPUYHEIX
XMIIHHUKOB U Ip. Heckonbko 0COGHAKOM CTOST pedyyenmbt. OHM MOTYT
COCTaRBIATH J1060i1 TpodUYECKHIT YPOBEHDb, HAYHHAA CO BTroporo. Pemy-
LIEHTBl Pa3/iaraloT OpraHWYeckKHe BEILUeCTBA OO MHHEPATbHOIO COCTOS-
Hua v CO,. TlpoaykThl po3noXeHHs ONATh BO3BPALUAIOTCA K NMPOAYLIEH-
TaM, 00pa3ys 3aMKHYTbIIH mpoguyeckuil yuxa (puc. 2.13), IOCTOAHHO NOA-
MUTHLIBAEMBIA COJIHEYHON 3HEpruei.

Yacte GHOMacchl MPOAYLIEHTa BMECTE C 3aKJIOYEHHON B HEil 3Hep-
ruen HeobpaTHMO mepeaaercsi NO TPoPUIECKO LENU C MaJeHUEM Io-

ConHeyHoe uanyueHue

|

GorocuHTes

Tpobuueckne ypoBHHU
1

Mponyuerta G @ a o @

PegyueHnTtTHs

Puc. 2.13. Cxema Tpodrueckoro uukia. CrpenkaMu NokasaHn TpOduUYECKHe Lernu
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TOKa Ha KaXIOM U3 TPOPHYECKHX YPOBHEH B PE3y/bTATe NABIXaHUS, T~
JIOBOTO M3NYYEHUs] XHUBBIX Ted M APYrux mpouecos. [IpoayKTUBHOCTD
OpraH43MOB, BXOISILIMX BO BTOPOi U Gosiee BLICOKHE TPOGHIECKUE YPOB-
HH TIONYYWIO HA3BAHUE 6MOpu4HOL npodykmuerocmu. DHEPreTHYecKH BTO-
PHYHAs NPOXYKTUBHOCTL UCKTIOYMTEILHO HU3KA, TAaK KAK TNPU Tepeaaye 13
OTHOTO TPOMHUYECKOrO ypOBHA B Apyroit Tepsierca 90-99% sueprum. Takum
00pa3oM, B COOTBETCTBMM C BTOPbIM 3aKOHOM TEPMORMHAMMKH B Tpocu-
YECKOii LIeMH MPOMCXOMUT PACCEMBAHWE BHEPTMH, T.€. SHTPOTHS CHCTEMBI
Bo3pacraer. 14 ycToiuMBOil 3KOCHCTEMBbI PACCEeTHUE 3HEPIHU KOMITEHCH -

A
fpuoabna
mxaned  35x19 ¢
venobexa  Qw
AlpodyyupoBano 5
/ﬂé’/-lyﬂmt/ﬁlbl 5'0 ok ’J),(
Npodyyupobano 7
o eragmn 25107 gm —
Nonyveno  canweuno2o 1" 1
L 4 clema 26x107 [w N
Macwmad  nozapup-
MUYECKUL ‘
6
—— g

Puc. 2.14. A — Knaccyryeckas mupaMmuzia uucen Dirona (Elton, 1927).
B — DuepreTiveckuit BApMAHT MUPAMIIBI I KOHKPETHOH CEBCKOXO3HCTBEHHOMN
CHCTEMBI (nepecanTaHo B cucreme CH; mannsie FO. Onyma, 1975)
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PYeTCs NOCTOSHHBIM IOCTYIUIEHUEM 3Hepruu or CONHLZ M ee MaTepHa-
Jin3auMe aBroTpodaMH-IIPOLYLIEHTAMH.

[Ipu mecTpyKIMH OpraHW3MOB PEIYlIEHTAMM TAKXKE TEpHeTCA  3HAuYM-
Te/IbHas YaCTh SHEPIUM, K NMPOIYLIEHTaM Bo3BpaiLaercs He 6onee 0,20-0,25%
H3HaYaIbHO aCCUMWIMPOBAHHOM CONHEYHOU 3Hepruu. TToaTroMy xorma Mbl
FOBOPUM O TPOIIMYECKOM LIMKJIE, €O CJEAYET PacCMaTPHBaTh MMEHHO KaK
LIMKJT, 8 HE KPYTOBOPOT 3HEPIUH, TaK KaK B ITOM LIMKJIE CYLUECTBYET BO3BPAT
BEILIECTBA, a SHEPTUSA MPAKTHYECKU MOMHOCTHIO TEPAETCH «B IIYTH».

B cBAI31 ¢ OTMEUEHHBIMH BBIlLE OCOGEHHOCTSMM NMPOTYKTHBHOCTH pa3-
JMYHBIX TPOPHUYECKMX YPOBHEN, COOTHOLLIEHUSI GHOMACC U HAKOIUTEHHBIX B
HMX 3HEpIUit MPUHATO M300paxars rpaduyecky B Buae nupamua. Ilepyio’
TaKyio nmupaMuay noctpoun Y. Daron (puc. 2.14). OHa HOCUT Ha3BaHHE
nupamudel  Samona WA nupamuds wuces. OHa HAMIANHO WLTIOCTPUPYET
COKpallieHHe 6MOMAcChl M KOJMYECTBA 0COOEH B TPOMHYECKOM LIeIH.

B uenoM noxn akoaozuueckoii nupamudod MOHUMAETCS COOTHOILEHUE
MEXNy NPOXAYLEHTAMH, KOHCYMEHTAaMHM M PEIyLIECHTAMH B 3KOCHUCTEME,
BBIPAXXEHHOE B UX MACCE€ WIH 3HEPrMM. B HEKOTOPBHIX BOAHBIX 3KOCHCTE-
Max (HanmpUMep, B MeNark4ecKoil YacTM Mopeil M OKeaHOB) H3-3a
HCKITIOUYNTENIPHO BBICOKOM GHOIOTMYECKOH MPOXYKTHBHOCTH MPOLYLIEH-
TOB, aKTUBHO pa3BHBAIOTCA TPOPHUYECKHE YPOBHH KOHCYMEHTOB, M HX
Macca MOXET NpeBpaliaTh MacCy MPOAYLIEHTOB; PEAYLIEHTH HHOT/IA IIpaK-
THYECKH OTCYTCTBYIOT, TaK KaK OTMHPAIOLIME OCTAaTKH IOrPYXalOTCs B
Gosee ryboKMe CTIOU M ONAgaloT Ha JHO BOXOEMOB. B rmoYBeHHOM cJloe,
HaobopOT, PeAYLIEHTH UMEIOT MaKCHMATBHYI0 6HOMAcCy, T.e. ToXe obpa-
3yloT obpailieHHyl0 nupamMuny (puc. 2.15). .

IIpu paccMoTpeHMM TpodUueCKUX YPOBHEH U Lienei MBI yXe OTMe-
4ay 4YTO B CUCTEME LIEMH €€ SHTPOIHMS BO3PACTAET, T.€. IPOLECCH B HEH
COOTBETCTBYIOT BTOPOMY Hayalny TEPMOAMHAMHKH.

Marematiyeckn 310 Hayano MoOXeT 6bITh BBIPAXEHO YpaBHEHHEM:

AS=S,-S,=RInW,-RInW,=Rln Y2, (23)
wl
e AS — M3MEHEHHME SHTPOIHUU;
S, — sHTpomusa B cocrosiHuM 1;
S, — 3HTPONHS B COCTOSIHMH 2,
R — ra3oBas mocrogxHas;
W, 1 W, — BepOATHOCTH CYIECTBOBAHHMS BEUIECTBA WIM KaKOH-THGO
ero GopMbl B COCTOAHMSAX | 1 2.
HomycTum, 4TO NEpeXox or COCTOSHMA 1 K COCTOSIHMIO 2 — MpOLIECe
CaMonpou3BoIbLHLIA. Ecnu 3TOT mpolecc umeer Mecro, TO W, > W u,
CJIENOBATEJBHO,

S,-S,>0, 2.4)

6 — «OcHOBBI 3KONOrHM» T. 1 81
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Puc. 2.15. Hexkotopsie nupamMuik Guomacc B 6uocdepe

T.6. B CAMOIPOM3BOJIbHBIX MMpPOLECCaX, MPOXONAIMUX 6e3 H3MCHEHHUS
3HEpPreTHYeCKOro COCTOSIHMS, 3HTponus yBenuumsaerca ( A S>0).

Cucrema u3 coctosHuA 2 (paBHOMepHoOe OeCIOpSAoYHOE paclpe-
JeNeHre aTOMOB) HE MOXET CaMOMPOU3BOJILHO TEPEHTH B cocTosiHue 1,
xapaKTepuayloleecsi 6onbiuM nopsinkoM. Coctosinus ¢ 6onbimumM bec-
nopsaxoM (¢ 6onblueit 3HTponueit) Gonee BeposTHH. CaMOMpPOM3BOJIBHO
MCTYT TIPOTEKAThb MPOLIECCHl B CTOPOHY HACTYILTEHHUS Goliee BEPOSATHOrO
COCTOSIHMS, KOrjia 3HTPOMNHUS YBEJIMYUBACTCS, MOPSIOK YMCHbLIAETCA, a
Gecnopsuiok yeeanunpaerca (KepH, Bait6pon, 1966; 3aiues, 1973 u ap.).

OIHAaKO 3TO YTBEPXICHHE CIIPaBEIUBO JIMILB JJIS CHCTEM, B KOTO-
DBIX HE TPOMCXOOMT KAKHX-THU6O SHEPreTHYECKHX M3MEHEHHH (M3Me-
Henue sHramenud A H = 0).

OpraHu3Mbl YIIOPAXOYCHEI B GOJBILCH Mepe, YEM CHaraloilie ux aTo-
Mel ¥ nepeuyHble coequHenns (H,0, CO, u ap.). CnenosarenbHo, Wist
TOrO, YTOOLI 3HTPOIMHUSA CHCTEMBbI HE BO3pacTajia, OPraHU3M JO/DKCH M3-
BIIEKAaTh U3 OKPYXAIOWIEH Cpelbl ompuyamenvyto Sumponuto (He23Hmpo-
nuo). JIns asrorpod)oB 3TO BO3MOXKHO 32 CYET aCCHMIIALIMU COJIHEYHOM
sHepriuu. KOHCYMEHTHl HEr3HTPONMIO M3RIEKAoT M3 mui. [Ipu aToM
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3HAYMUTENbHAsA YacTh SHEPTUM pacCeHBaeTcs (KaK B NIEPBOM, TaK H BO
BTOpPOM ciy4asix). [1pu rubGenm opraHm3ama acCUMMWIAIINS UM COJTHEYHOMN
3HEPIrUM IMPEKPALLAETCS U MPOUCXOIMT TOJBKO pacCEMBAHHE paHEee Ha-
KOIUIEHHOM (B KOHCYMEHTaX — OMNOCPEJOBAaHHO HAKOIUIEHHOM)) 3Hep-
THH, U JHTPOIIUA CHCTEMBl BO3pacCTaerT.

C TOYKM 3peHHS] TEPMOOUHAMUKM XH3Hb MOXET pPacCMaTPHUBATHCA
KaK IMPOLIECC HEMPEPbIBHOIO M3BICYEHHS HEKOTOpPOH CHCTEMOM 3Hep-
MM U3 OKpPYXalollel cpenbl, Mpeobpa3soBaHUS M pPacCEMBaHMA 3TOHU
3HEPIMHM MPH Iepenaye OT ONHOro 3BeHa K apyroMy (CramHuukuit, Po-
IMOHOB, 1988).

C sHTponMei MHOIHE MUCCIEAOBATEMN CBA3BIBAIOT NIOAMEYEHHOE elle
B.W. BepHanckuM siBNeHHE yBEJIMYEHHS pa3MEPOB M Beca OPTaHHU3MOB B
dunoredernueckoil BerBu. [IpoHCXOIHUT 3TO MTOTOMY, YTO YEM MEHBIIEC
ocobd, TeM TpyaHee MM NPOTHBOCTOATH IHTponuH. [loaroMmy pasmep
ocobeil B ipoLiecce 3BOJIOLMM yBeanYMBaeTcs. OXHAaKO 3TO yBeJMYEHUE
Ha OIpENe/ICHHOM 3Tare BXOAWT B NPOTHBOpEYHE C HEOOXOMHMMOCTBIO
3aTpaT CAUIIKOM GOJTBLLIOTO KOJTHYECTBA SHEPTHH IS MOMIEPXaHHA XKH3-
HenesTenbHOCTH. Haubonee xpynHble opraHM3MBbl, B KOHLE KOHIIOB,
BbIMHPaIOT. OOQHAKO MOXET CIYYUTBCA M TaK, YTO OTAC/HbHbIE (HOPMEI
3BOJIOLIMOHHO MEJIBYAIOT, YTO MOBHIILIAET MX IIIAHCHI HAa BBDKHMBAHME.
BeposATHO, AaHHas 3aKOHOMEpPHOCTh OOBSCHAET Hajinuue B Guochepe
MHOXECTBa OGMOLIEHO30B, TaK KakK OeclpeNeibHbIil POCT KaKOro-HUbyab
OIHOIO U3 HUX TOXIECCTBCHEH THraHTU3MY OTIECJABHBIX OCOOEH BMIA.

Ocoboe 3HaYeHHE B 3KOJOrMH MMEIOT TaK Ha3bIBaeMble npaeuia de-
camu I 00H020 npouexma.

IlepBoe MpaBMIO O3HAYAET, YTO MEPEBOL U3 OAHOro TpodHUECKOTo
ypoBHA Ha npyro#t 10% sHepruu (WIH COOTBETCTBYIOILUECTO €H Konnye-
CTBA BELLECTB) B LIECJIOM CYLIECTBEHHO He HapyllaeT TpohHYECKYIO LieTb,
3KOJIOTMYECKYIO NMUPAaMUAY U He NMPHBOAUT K HENPHUATHBIM (HeoOpaTH-
MBIM) ISl BKOCHUCTEMBI MOCJAEICTBHUAM. DTOT MPHUHIIMI €lle Ha3BIBAIOT
3aKOHOM TNUpaMHAbl 3Hepruit (3akonoM P. JImnnemana).

[TepBoe npaBu0 MO3BONSAET AENATh IMPUOGIH3HUTEIBHEIE PacYEThI
HeobX0nMMOit 3eMeTbHOM TUTOIANH 1T 06ecriedeHUA HACeICHU S POxo-
BOJILCTBHEM U APYTHE 3KOJOro-3KOHOMHYEeCKHe mnoacyersl. [TpumeHn-
TEJABHO K CTALMOHAPHBLIM MONYISAUMAM, KOTOphIe B JAHHOE BpeMs HeE
MOABEPXKEHBI MAaCCOBOMY pPa3MHOXEHWIO HWJIM KaTacTpodHYECKOMY Ia-
JEHMIO YUCIEHHOCTH, W3bATHE 10% (MM HECKONBKO COJMbILEro Komude-
CTBa) ocobeif TakxXe He BICYET 3a COOOp BHIBEACHHUSA TIOMYJIALIMH H3
CTallMOHAPHOTO COCTOSHUS.

IIpaBuno ogHOro mpoleHTa O3Ha4yaeT, YTO M3MEHEHHE YHEPreTUKH
NPUPONHON CUCTEMBI Ha BEIMYMUHY 10 1%, He BLIBOAUT €€ U3 paBHOBEC-
HOro (KBa3HCTallHOHAapHOro) cocTOSAHMA. IIpeBbillleHHEe KaKUMH-TUGO
KPYITHBIMM TPUPOAHHIMH WIH HCKYCCTBEHHO BbI3BAHHBIMH TpoOLiEcca-
MH cyMMapHoOii sHeprun CosHila Gosiee yeM Ha 1% MOXET NMPUBECTH K
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KPYTIHBIM IMTOGAaJIbHBIM M3MCHEHHAM H JaXe Katacrpodam (pe3koe INo-
OaJibHOE M3MECHEHME KJIMMATa, KPYIIHBIE JIECCHBIE M CTEITHBIC IOXAphl,
aKTUBM3ALUHSA TPOMUYECKHX LIMKJIOB, ITI00AIEHOC U3MEHEHUE PACTHTECIh-
HOCTH, «sIepHasi 3MMa» B Pe3yJIbTaTe MAaCCOBOTO IMPUMEHEHHUSA SAEPHOTO
OpYyXHS M T.O.).

CiiexyeT OTMETHTB, 4TO Bce ke 1 U 10% B KOJIMYECTBEHHOM OTHO-
IUEHUH SBJIAIOTCA NPUOIU3UTEIBHBIMH.

DHepreTika ¥ TEPMOIXMHAMHUKA OPraHH3MOB TECHEHINUM o6pa3oM
CBSI3aHEI C TEMIEpaTypHbIM (PakTopoM cpeasl. Dosee YyBCTBUTENbHH K
BO3EUCTBUIO 3TOro akropa pacteHus. KMBOTHBIC B 3TOM IUTaHE OTHO-
CUTEJILHO Gonee He3aBHCHMMEL. [Ipexne Bcero, 3ToMy CriOCOOCTBYET MEXa-
HU3M TEPMOPETYIALMH, BHIPAOOTAHHBIR Yy TEIUIOKPOBHBIX XHBOTHBIX
(MIeKOMUTAOIIKME, NMTHLB). MHOrMe XABOTHHIE CIIOCOOHBI BHIOMPATH
MecTa ¢ Oojiee ONaronpusITHOM TeMIeparypoil (B HOpKax, 3apHiBasiCh B
MECOK, YXOI MOX KaMHH M T.IL.), AKTUBHHI B OMPeIeAEHHOE BpEMs CYTOK
(3MeM, TYLIKAHYMKH, CYCJIMKU U Ap.). W3BecTHO npaeuro bepemana, nme-
101ee TEPMOTHUHAMHYECKYI0 OCHOBY: Y TEIUIOTBOPDHBIX XUBOTHBIX, MOI-~
BEPXEHHBIX reorpanyeckoil KBMEHYMBOCTH, pa3MepHl Tena ocobeit 60/1b-
LIe Yy MOMYJISIIHIA, XHUBYLINX B GoJiee XONOMHBIX YaCTAX apeana BUAA (XOTs
U UMEIOTCSl MCKIIIoYeHMs). Tak Kak Imoreps Tella MpoflOpUHOHANbHA
TIOBEPXHOCTH TeJa OpraHv3Ma (HO He ero Macce), o3romy 6omnee Kpymn-
HBIM XWBOTHBIM JIEr4e TNMOMLIEPXHBATh NOCTOSHHYIO TEMIIEpaTypy Teja.
Hanpumep, caMblit MeKUit THHTBUH (Spheiscus mendiculus) obutaer Ha
skBaTtope (lajamarocckue ocTpoBa), a caMblil KPYIHBIA MMIIEpaToOpC-
KUl TUHTBUH (Aptenodytes forsteri) THe3OUTCA B MAaTEPUKOBOH 30HE
Anrapktuasl. 3 npaBiia beprMaHa BeITEKAeT YaCTHOE npasuao Aiiena:
BBICTYTIAIOLUHUE YaCTH TeJIa TETUIOKPOBHBIX XKMBOTHBIX (YLUIM, XBOCTBI, JIallbl.
M IIp.) B XONOAHOM KJIUMaTe KOpoYe, 4YeM B TEIUIOM (B MEPBOM Ciyyae
B OKPYXAIOLIYIO MX Cpe/ly OHU oTHaloT MeHbie Teruta (Jpe, 1976). Ha-
TIPUMED, TIPEACTABUTENN POaa TUCHLILI — deHeK Caxapsl (Fennecus zerda),
nucuua eBponeiickas (Vulpes vulpes) v necen nonspHetit (Alopex lagopus)
— XapaKTEPH3YIOTCA 3aKOHOMEPHO yOhIBalOIIHMH pa3MepaMu yuiei u
IPYTHUX BBICTYTIAIOIIMX YacTeif T'ONOBHL

BeiLlie MbI yXe AajIi TEPMOXMHAMHUYECKOE ONpeaeIeHHEe XU3HU. YTOU-
HMM €ro B cBeTe OHo3HepreTuueckux uacik 9.C. bayspa, 3. [lpeaunrepa
H Jp. aBTOPOB.

PacreHusa u XMBOTHLIE MOXHO pacCMaTPHUBaTh KaK XMMUYECKUE CH-
CTEMEBI B HEYCTOMYMBOM COCTOSSHUM C OYEHBb HU3KON CTPYKTYPHOH 3H-
Tponuei. B cBa3u ¢ atum B.C. Baysp (1935) Bbiaenui TpH OCHOBHBIE
OCOGEHHOCTH XMBBIX CHCTEM: 1) CaMONpOHU3BOIBLHOEC HU3MEHEHHE CO-
CTOSIHMSA (OHM TMOXOXH Ha 3aBEACHHBIC MaUIMHBI — YacChbl, aKKyMYJISITO-
PHI U T.11.); 2)[IPOTUBOAECIHCTBHE BHEIIHHUM CHWIaM, NpUBOAALICE K H3ME-
HEHMIO NEPBOHAYAIBHOTO COCTOSIHMA OKpyXalolleil cpeast; 3) mocro-
sIHHas paboTta MPOTUB CHJI YPAaBHOBEILUMBAHHMA C OKPYXAIOWUEH cpeloH.
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I[lepEble nBE OCOGEHHOCTH (YEPTHI) BCTPEYAIOTCS Y MHOTHMX CHCTEM.
Tpetbsi ke 0COGEHHOCTb MPHUCYLLA TONBKO XUBBIM CHCTEMaM, ITO3TOMY
9.C. Bayap ee Ha3Ban eceobuum 3akoHom Guoaozuu.

Eciin B HEXMBBIX CHCTEMaX YCTOMYMBO MX PaBHOBECHOE COCTOSIHUE,
XapaKTEPHU3YIOLLIEECs] MUHUMAIBHBIM 3HAYEHHEM CBOOOJHOI 3HEPIMM H
MaKCUMANIbHBIM 3HAYCHUEM 3HTPONHH, TO B XMBBIX CHCTEMaX Bce HaoGo-
POT: YCTONYMBO UX HEPaBHOBECHOE COCTOSIHHE, XapaKTepU3yIOLIeecs 3ama-
CaMHU CBOGONHOM 3HEPIUH M HECIHTPOITMH, HOCUTENIEM KOTOPBIX SRISAETCS
HX ocobasl CTpyKTypa.

9. Ipenunrep (1947) Takxe CYMTAaET IIABHOM OCOBEHHOCTBIO XH-
BBIX CHCTEM HMX HEYPAaBHOBEUIEHHOCTb C OKpyXawlueil cpemoit. Bymyuu
OTKDBITBIMH, XXKHMBBIC CUCTEMBI [TOAACPXUBAIOT CBOE HEPABHOBECHOE CO-
CTOSAHME IYTEM HEIIPEPHIBHOIO OOMEHa — «MeTaboNM3Ma» C OKpyXalo-
1Leit MX CPeNoi ObIXaHHEM, eoi, NMUTHEM M T.I. Ha3HayeHHe oOMeHa —
OCBOGORUTLCA OT MPOU3BOAMMOM ITOJIOXHUTENLHOH SHTPOIMUH M M3-
BJICYb OTPHLATENILHYIO (HEr3HTPOIMUIO). 3a CYUET BHICBOGOXICHHS TTOJIO-
XHTEJILHOH SHTPOMMM OHAa HAaKaIUIMBaeTCs (BO3pAacTacT) B OKPYXalo-
Hiell OpTaHu3M Cpeje.

B cBsi3u ¢ meneHHEM OPraHM3MOB Ha NMPOAYLEHTBI M KOHCYMEHTHI .
IpenuHrep pamvyaer ABa MEXaHU3MA U3RITCUEHHS] OTPHLIATEILHOM JH-
TPONHUH; TEPBbIA — CTaTMCTUYECKUI, CO3NAIOIUMI MOPSINOK U3 Gecro-
psAKa, ¥ BTOPOM — CO3NAIOLLMI1 TOPANOK U3 MOPSAKA HU3LIErO YPOBHS.

Hecxonbko cnoB HeoGxoauMo cka3ath elle 06 OJHO CTOpOHE GHO-
SHEPreTHKU U TEPMOAMHAMHMKM, KOTODasl COBEPUICHHO HE OCBEILEHA B
U3BECTHbIX HAM Y4e€OHMKaX 110 IKONOrMH. DTa CTOPOHA BOIPOCA TECHEI -
IMM o0pa3oM cBs3aHa ¢ Hoocepol Kak Bhiclieir dopMoit GHocheps
(mozpoGHee peyb 0 Hoochepe Noiiaer B pasacie 4).

Peub uaer o TecHeiiuieil B3aMMOCBA3M GMOSHEPTETHKH M 3KOHOMHU-
KH, B YaCTHOCTH, TaKOH €€ creludrUecKoil KaTeropun Kak dewveu. g
3TOro NMEpBOHAYAIBLHO BLIACHUM XapaKTep OTHOLIEHMI, CVILECTBYIOIIMX
MEXAy 3Heprued u neHeramu. Coesaem 3T0 Ha OCHOBE M3BECTHOH pato-
Tl I'. Oyma u 3. Onyma (1976).

B npupone neHeru He cywectsyior. OHM He CylIeCTBYIOT M B cdepe
MaTepHaabHOrO NMPOU3BOACTBA, a MOSBNAIOTCA JIMIIL Ha 3aBepILAIONICH
CTalMH TPYIOBOTO MNPOHECCA KaK HEKUH €ro 3KBMBAJIEHT, Gojee yrod-
HBIA 1g o6MeHa, YeM caM MPONYKT Tpyda.

C npyroit cCTOpoHBI, B MPHpPONE BCE MPOLECCH, KOTOPHIE YCJIOBHO
MOXHO Ha3BaTh ‘OOMEHHBIMM, COBEpLIAIOTCS Grarogaps HEPrHM U 3H-
TPOMHMH. B OCHOBE MaTepHanbHOro MPOM3BOACTBA KaK NMPOXYKTOB ITHTA-
HUsl, TaK U MPOMBIIUICHHBIX TOBAPOB TOXE JIEXKHUT 3HEPro-3HTPONHi-
HBIA noaxox. IIpuyem Gonpliast yacTh 3HEPrUM, MCIOMB3yeMOM Kak He-
AHTPONIOTCHHBIMH OOBEKTaMH, TaK U YE€JIOBEKOM, 3T0 3Heprus ConHua:
KaK npsMasl, TaKk U KOCBEHHO IPOSIBIAIOIIASCS Yepe3 SHEPTHIO ABHXY-
UIMXCS BOAHBIX M BO3MNYIIHBIX M3CC, a TaKX€ HAKOIUICHHAsl B FOPIOYMX
NOJIE3HBIX MCKOMNAEMBIX.
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Her sHeprun — Her Xu3HH. Her sHEepruM — HeT MAaTepHalIbHOTO
npou3sBoacrsa. HeT sHepruM — TepsieT CMBICJ CYLLIECTBOBAHHE JCHET.
Takum o6pa3oM, He IEHBIH, 3 SHEPTHS ABIACTCA ACHCTBUTEIBHBIM ITOKA-
3areneM oOMeHa KaK B IIPHpOIE, TaK U B OOLLECTBE, II03TOMYy HMEHHO
3HepreTuyeckas eUHULA TO/DKHA CTaTh KPUTEPUEM U3MEPEHHS M OLIEHKH,
ocoBeHHO TOro BKJIaJa, KOTOpPHIH BHOCHT NMPUPOAA B CYILUECTBOBAaHHE
yenoBeyecTBa. EciM AeHeXHas! eIMHMLIA IPUMEHHMMA JIMILUBb K 3aKITIOYH~
TEJBHOU CTagUH TPYHOBOrO Ipoliecca, TO IHEpreTHyecKas AMHUIIA, KaK
6onee ob1Lasg, OXBAaTLIBAET BCIO IPHPOIY M CHCTEMY <«IIpHpoaa — obiie-
CTBO», B YaCTHOCTH.

Kpome Toro, IeHeXXKHOMY SKBHBAJIEHTY TPYJa NPUCYLIK MHOIOYHCIEH-
HbI€ HEXOCTATKH. Bo-NepBhIX, B GOJIBIIMHCTBE CIIy4aeB KypC ACHET BBILIE
WIH HUXe AEUCTBHUTEIBLHBIX 3HEPTETHYECKHMX M TPYAOBBIX 3aTpaT, YTO
CBA3aHO CO CIOXHOCTBIO 9KOHOMMYECKHX, COLHAIbHO-TIOTMTHYECKHX H
MHBIX YCJIOBUH B 0OLUECTBE, ACICTBHEM TaKHUX (AKTOPOB, KaK BOMHA,
KPH3HC U T.N. BO-BTOPEIX, HEKOTOpHIE FOCYAAPCTBA W JIIOAH HAKOMWIH
3HAaYMTENILHEIE GoraTrcTea B BUAE LIEHHOCTEH, 3HAYMTENbHO Gosiee Jopo-
I'MX, YeM 30JI0TO, YTO €ro CTOMMOCTb (KaK 30JI0TOrO 3KBUBAJICHTA JCHET)
TOXE CTajla BeCbMa HEYCTONYMBOM. B TpeTbux, nMogoOHO TOBApHHIM H
IPYTHM [IOTOKaM, IeHEXHOEe oOpalleHHe CTOCOOCTBYET pa3BUTHIO IPOH3-
BOJCTBA, HO TIpH 3TOM OHO caMO TpeOyeT ONpeAcNEHHBIX 3aTpar Tpyla M
3HEpPruu.

B uesIoM Xe MOXHO CHenaTh BHIBOA, YTO MMEHHO MOTOK 3HEPrHH
perynupyet aeHexHoe obpauleHue. JleHer B IPHHLMIIE MOXHO Hame4a-
TaTb CKOJBKO YrOIHO, HO 3TO IIPUBEICT TOJBLKO K KPaxy 3KOHOMHYEC-
Kot U ¢puHaHCOBOH cucTeM. B oTiiIMuMe OT AeHer 3amachl 3HEPTrUH
OrpaHMYEHBI — €€ CYLIECTBYET CTOJILKO, CKOJILKO UamyyaeT ConHie, BKIO-
Yasi ¥ HAKOIUIEHHYIO COIHEYHYIO 3HEPTHIO ¥ 3HEPTHIO ACIALLETOCA Sapa.
CyMMapHOe KOJHMYECTBO SHEPTMM TOJIBKO YMEHBIAETCS 3a CYET €€ pac-
XONOBaHHS TIPUPONOH U YETIOBEKOM. ,

B maHHEIH MOMEHT BpeMeHH, Kak yka3biBaloT . 1 3, Oxymsl, cyuecr-
BYET HEKOTOpPOE CpedHee OTHOLUEHME CYMMBI OOpaliaommxcs JeHer K
sHepreTuyeckoMy noroky. Hanpumep, B CIIIA exeronHo obpaluaercs
(co cKopoCTbIO — 4eThlpe LMKIA B rox) 1,4 TpwurHoHa gomwtapos. B
teueHue 1973 rona B CIIIA 6sl10 norpeGieHo okono 146,5 - 10% k JIx
3Heprud. OTHOLUEHHME 3THX ABYX norokos coctabisger 105 000 x Ix Ha
1 momnap. EcTeCTBEHHO, YTO 3TO COOTHOLUEHHE PAITHYHO B Pa3UYHBIX
YacTSIX 53KOHOMHYECKOl CHUCTEMBI.

C M3ITOXEHHBIX BBILIEC NMO3ULIMI HAEH O TOM, YTO IKOHOMHKY MOXHO
OXMBIIATh NMOCTOSAHHLIM IIPHTOKOM JeHer (MHBECTHLMSIMH), HEBEPHA [0
TOI MPOCTOM NMPUYMHE, YTO MOCTYIUICHHE SHEPrHM TaKXKe HUMEET CBOHK
npenen. IToaroMy yBesyeHHe Macchl 00paLaloIUXCs] JEHET HE B COCTO-
SIHUM CTHMYJIMPOBaTh MaTepHAIbHOE NPOU3BOACTBO, €CIH OHO CBSI3aHO
C IOCTHXXEHHEM MNpeleia MMOCTYIUIEHUs S3Heprud. B 3ToM cityyae MOXeT
HACTYIIUTh JIMIIL 00€ClIeHEHHE NCHEr MO OTHOLUEHHIO K 3HEPIHH.
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B To Xe BpeMs IKOHOMHKA, pacriojiaraioliast 3anacamu 3HEPruu, Mo-
XCT BBCCTH B o6pameHue IOIOJHKUTENbHBIC ICHEXHEIE PE3EPBhI, COXpa-
HSAA B TO XK€ BpEeMsI OTHOLLHCHHE MacCChl oﬁpamaxoumxcn IOEHET Y SHEPIrun
nmocTossHHBIM. HakoruieHHbIE ACHEXHBIE CPCACTBA BMECTE C 3anacamMu
pCaJIbHOﬁ 3HEPrun COCTABIAIOT JEHEXHBI XamnuTajgl U MOTYT IIpenoc-
TABMSTHCH B3aHMBI. ,HJIH CTpaH, KOTOpbIC HC UMCIOT B NOCTaTOYHOM KO-
JIMYECTBE TAKUX UCTOYHHUKOB IHEPTUH KaK He(iﬂ' b, a3, UCKOMAEMBIC YIUIH,
ropioyue ciaHiibl, ypaH, OCHOBHBIMH UCTOYHHKAMH 3HEPruH, B TOM YHUC-
JIe Ui CO3JaHUs €€ 3amaca, MOryT OBITH CEIBCKOXO3AMCTBEHHAs MPOAYK-
UM U1 MCNOJIB30BAaHUE aJNBTCPHATHBHBIX 3HCpI'OHOCHTCJ'Ieﬁ.

2.3. OPTAHU3MBbI B KOOPJAMHATAX
ITPOCTPAHCTBA U BPEMEHH

[puBeneHHas Ha puc. 2.1 cxeMa MEPapXUYECKONH COMTOMYMHEHHOCTH
TAKCOHOB BITOJIHE YCTPauBaeT IKOJOra B TEX Cliy4yasix, KOrAa 3KOCHCTC-
Mbl M TOMYJISIMM PaCCMAaTPUBAIOTCSI B UCTOPHYECKH-CTAaTHYHOM COCTO-
AHMA ¥ 6e3 yuepba WS pe3yNbTaTOB UCCIEXOBAHMS MOXHO MpeHEO-
pedb KOOpAMHATOM «Bpemsi». OfHAKO, KaK OyleT MoKa3aHO B JNaNbpHE -
1IEM, DKOCHCTEMBI SIBIAIOTCA BeCbMa YCTOMYMBHIMH OOBEKTaMH, UTO
OnpeNeNsieT HX MUTHTENbHOE (OPMUPOBaHME M CymiecTBoBaHMe. To xe
CaMOE MOXHO CKa3aTb M OTHOCHTEJIBHO TaKCOHOB OpraHu3MoB. OHH
BO3HUKJIM HE BYEpa M MCUE3HYT HE 3aBTpa, KaXAbIA U3 HUX UMECT M-
TEJILHYIO M CJIOXHYIO HCTOPHIO («pOINOCITIOBHYIO»), U3MEPSIEMYI0 MHOTAA
AECATKAMU U COTHAMM MWUIMOHOB JeT. [Ins u3obpaxeHns HCTOpUYEC-
KM-JUHAMUYHOTO COCTOSHHUS OUONOTMYECKUX OOBEKTOB MPHUMEHSIOTCA
CXeMBbI THIIA «[€HEAOrHYECKOe APEBO», BeAyLIeit KOOpAUHATOM KOTOPBIX
apnsiercs Bpemsi. [IpMMep Takoi cxembl NpUBeEIeH Ha puc. 2. 16.

3alUTpUXOBaHHbBIC O0JaCTH Ha 3TOM PHCYHKE XapaKTepU3yloT BpeMs
CYILIECTBOBaHUSA OTAETBHBIX TPYMI XHBOTHBIX (B COOTBETCTBHH C BbICO-
TOi obnacreit) ¥ TIPUMEPHOE KOIWYECTBO MX BHIOB BHYTPH IPyNmn (mo
wMpHHe obnacTeit). EcrecTBenHO, YTO MOCTPOEHHE MOXOOHOTO poia CXCM
TpebyeT npuBieyeHMsi GONBLUOIO KOJMYECTBA MAJICOHTONIOTNYECKUX Ma-
TepHanoB (CBEICHHI 06 MCKOMAaeMbIX OPraHM3Max).

M3 paccMorpeHus puc. 2. 16 BUIHO, YTO MMO3BOHOYHBIC XHUBOTHBIC
BO3HHKJIA HE IMO3IHEE CEPEAMHBI OPNOBHKCKOrO Mepuona. YTBepXIe-
HME «He TIO3JIHEe» O3HAYAET, YTO, BEPOATHEE BCETO, KaKHeE-TO MX POPMBI
(B YaCTHOCTH, GECUENIOCTHBIX XMBOTHBIX)  CYLUIECTBOBAIM M paHEe, HO
MBI He uMeeM 06 3ToM cBelleHHil. OTCYTCTBYIOT OHHM MO CJIEIYIOIHUM
JBYM OCHOBHBIM IpUYHHAM. Bo-nepBuiX, H3 MHOTUX ThICSY OPraHM3MOB
B MCKOMAEMOM COCTOSHHMH 3a4acTyl0 COXPAHSIOTCSA TONBKO CAMHHUBI M
AWML B MECTax ¢ Hanbosee OarONPUATHEIMU YCIOBHSIMH 3aXOPOHEHUS.
Bo-BTOpHIX, CYLIECTBYET NIOHATHE «HENOAHOMA 2€0A02UHECKOl NEMONUCU».
OHO B JaHHOM KOHKPETHOM Ciiy4yae O3HAayaeT, YTO TaKMe 3aXOPOHCHMA,
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Puc. 2.16. PwioreHus XOpIOBHX (103BOHOYHBIX KUBOTHBIX:)

I—6ecuemocTHbie; 2—NMaHUMPHBIE PH6HI; I—XPAILEBbIE PHIGH;
4—xoCTHBIE PBIGHI; S—aM(pu6un; 6—pPENTIVIHMH; 7—IITHLN; §—MIEKOTHTAIOMIHE

BO3MOXHO, CYLIECTBOBIM, U HO GbUIM MOJHOCTHIO YHUUTOXEHEI MTOC/Ie-
OYIOLUHMH TIPOLIECCAMH. ,

OnHako U cxeMbl QUIOreHe3a THIa puc. 2.16, KaK M TAKCOHOMMYEC-
KHe «apeBa» (pHC. 2.1) OMHOCTOPOHHHM: Ha HHX ITOJIHOCTBIO MCYE3aeT
NIPOCTPaHCTBEHHAas! cocTaBisomad. C TOYKM 3pEHHS COBPEMEHHBIX
TIPEACTaBICHUA O NMPOCTPAHCTBE M BPEMEHM TAKOE MX Pa3feicHUEe HENo-
IyCTHUMO.

B KayecTBe HaNIAXHOro NMpUMeEpa MPUBEAEM KPAaTKOE OMMCAHHE OK-
PYXalolliero Hac Mupa, naHHoe B pa6ore T.Jl. TTukamosoit 1983): «Kor-
Jla MBI ITISIAMM Ha OKpyXaloluMi Hac mMup (I Gonblueil HArMSIHOCTH
NPEACTaBUM cebe SCHYIO 3BE3NHYIO HOUB), TO MbI BAIIMM COBCEM HE IPOCT-
PaHCTBO, @ HMEHHO NPOCTPAHCTBO-BPEMS B HEKOTOPOM HETPUBHAIBHOM
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cpe3e. YeM Jasnbie OoT Hac MpeaMeT (3Be3/1a), TEM PaHBLUE JOMXEH GBUT
BBITH OTTYAa CBET, YTOOBI MPHIATH K HaM B HaHHBI MOMEHT Habiozle-
HUA. TakuM 06pa3oM, mepes HaMU OKA3BIBAETCH «CIOCHBIA IMPOr» M3
NIPOCTPaHCTBA M BPEMEHM (BpeMsi HAaM MHAa4Ye M HE AAaHO, KPOME KakK
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Puc. 2.17. [IpocTpaHCTBEHHO-BPEMEHHAA CXEMA TAKCOHA

89



COBEPLLIEHHE COOBITUS B MPOCTPAHCTBE), M TAaKOH <«IHpOr» HayqHO Ha-
3bIBAETCS cgemoebim Konycom» (c. 166-167).

B acniekTe enMHCTBAa NMPOCTPaHCTBA ¥ BPEMEHH MCTOPHS JII06OTO Tak-
COHa MOXET ObITh NMPEACTaBICHA B BUIE CXEMbl, U300PaXEHHON Ha pHUC.
2.17. Cxema nipeacrarisiet co60i MpoCcTpaHCTBEHHBIE KOOPAUHATHI X, Y, Z
[epeMeLaloIIMecs BIONb BPEMEHHON KOOpDAMHATHL f, B MOMEHTHI Bpe-
MeHu T, T, u T,. 3amurprxoBaHHbIe TLIOCKOCTH — apeasbl JAaHHOTO TaK-
COHAa B pa3lIMYHble MOMEHTBHI BPEMEHH.

ITocTpoeHHe TaKHMX cXxeM — JAeJ0 6Yayllero, Tak Kak OHH TpeOyloT
HaKOIUIEHHUSI 3HAYMTEJILHOTO (DaKTHYECKOro ‘Marepuana.

He crout nyratbcsi SKOObl MOSIRIABLUCHCS MTPH 3TOM <«CIIOXHOCTH»,
CBA3aHHOM C «MHOTOMEPHOCTHIO» (K TpeM HPOCTPAHCTBEHHBIM KOOp-
JUHaTaM J00aBJIsETCS 4YeTBEpTas — KoopiauHaTa BpeMeHH). Ilo stoMy
nosoay eue A. DifHmITeHH nucan cnenyiomee: «Koraa HeMaremMatuk
C/BIILHMT O <«4E€THIPEXMEPHOM», €r0 OXBATHIBAET MUCTHYECKOE 4YBCTBO,
NMoIO6HO YYBCTBY, BO30YXIaeMOMY TeaTpaJIbHBIMH MPUBHACHUSIMU. TeM
HE MEHee HeT 6ojice GAHAJIBHOrO YTBEPXKICHHS, YEM TO, YTO OKPYXalo-
LM HAac MHp IpPEICTABISET COOOM YETHIPEXMEPHBI MpPOCTPAaHCTBCH-
HO-BPEMEHHON KOHTHMHYYM... DU3HYECKOEe MPOCTPAHCTBO, TOCTUraeMOoe
yepe3 OOBEKTHl U HMX ABUXKCHHS, HMEET TPH M3MEPEHMS, U TIOOXEHUS
OOBEKTOB Xapakrepu3yeTcsl TpeMs YHCIaMH. MOMEHT COObITHS €CTh YeT-
BepToe 4ucio. KaxIoMy COOBITHIO COOTBETCTBYET HEThIpe ONpeacieH-
HbIX yuciaa. [Toaromy MHp COOBITHII 0Opa3yeT YETHLIPEXMEPHBIA KOHTH-
HyyM. B 3TOM HeT HMYEro MHCTHYECKOIrO, M ITOCJICHAHEE NPELIOXEHUE
OAMHAKOBO CHPABENTUBO M MM KJIACCHYECKON PU3MKM, U U TEOpUH
OTHOCHTEIBHOCTH» (19635, c. c. 194, 294).

WUnes paccMaTpuBaTh OpPraHM3MHl B KOOPAWHATaX <«[IPOCTPAHCTBO-
BpEMsI» OTHIOAB HE SIBJISIETCA OTKPBITHEM aBTOpOB. OHa JIOTHYECKH BBITE-
KaeT U3 GyHIaMEeHTAIBHBIX JOCTHXEHHH COBPEMEHHOM (GU3MKH, KOTO-
pasi OMHO3HAYHO ONMpEAEISET, YTO BPEMS M MPOCTPAHCTBO 33aUMO3ABU-
cumbl. Bonee Toro, Marepust (Kak HeXMBast, TaK M XMBas) HE SBIACTCA
YEM-TO OTBJICYCHHBIM OT 3THX KOOPAUHAT, a SIBIAECTCA KakK Obl CryCTKaMu
MCKPMBJIEHHOIO MPOCTPAHCTBA M BPEMECHH.

2.4. TIPOMCXOXIEHHUE XN3HHU

HpoﬁneMa MNPOHUCXOXICHHUA XHU3HHU — OAHa U3 Hanbonee CIIOXHBIX
Kak B HayKe, TaK ¥ BOOOIlIe B MHPOBO33pCHHH YE€JIOBCKA. Ee s3xomoruuec-
KO€ 3HAYCHHE HCOCIIOPHMMO, TaK KaK TOJBKO ITIOCNIC €€ OKOHYaTcJIBHOTO
PELICHUA MOXHO 6y11€T C YBCPCHHOCTBIO CKa3aTh, YTO Mbl B JOCTAaTO4Y~
HOM MEpE OBNagc/N 3HAHMAMH B MCXaHU3MaX, PCryJIMPYIONIMX OTHOLIIC-
HHSL XWUBOIrO C HEXHBBIM.

C HezanaMsATHBIX BPEMEH CYLUCCTBOBAJIM INPEACTABICHUSA O BO3MOX-
HOCTHU BHE3aMHOIO0 CaMO3apOXICHUSA XU3IHHU (Har[pnMep K3 BOOBI, NMBUTH
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M OpYrUX CyOCTaHIIMiA) MOX BO3MEHCTBUEM, TYXOBHOM CHIIBI Ha 0€3XH3-
HEHHYI0 MaTepHio. UMEHHO TaKk MPOMCXOXIEHHME XKHU3HM TPAKTYIOT MPpaK-
THYECKM BCe penuruu. Toneko B 3noxy PeHeccaHca HaYyMHAET BO3POX-
JATHCS MAaTEPUAIMCTHYECKOE IOHMMAHHKE MUpA, B TOM YUCJIE U CaMo3a-
poxneHust opraHusMoB (Jlexapr).

OpgHako npu 6Gosee rnybOKOM MO3HAHUHK XMBHIX OPraHuU3MOB
BO3MOXHOCTL BHE3aIIHOTO MX CaMO3apOXIEHMs CTaHOBUTCS Bce Goiee
TUMTOTETUYHOM, YTO OKOHYAaTeJIbHO OBUIO AOKa3aHO B CEPEAMHE MPO-
LUTOro BeKa KiaccuueckuMH paboramu JIym Iacrepa. 1llmpoko m3sec-
TEH B Hallle BpEMS Anpouecc nacmepusayuu, 3aKI04YalolMicad B YHUYTO-
XEHUH MHMKPOOPraHM3MOB IUTMTENBHBIM HarpeBaHUeM ([IpU TeMItepa-
Type, He mpeBblaoweit 100°C), mocne 4ero X CaMOBO3POXACHHUE B
JAHHOM cpele HEBO3MOXHO (IIPM JOCTATOYHOU M3OMALIMHM CPElbl),

IIpunyun Pedu (3aHoBo chopmyaupoBaHHblit B.U. BepHanckum B
1924 roay) riacuT: XuBOE NMPOUCXOAUT TOJNBKO OT XHBOTO, MEXIY XH-
BBIM M HEXUBBIM BELLECTBOM HE CyLUECTBYET TMepexonHoi rpaHuusl. o
KpaiiHeit Mepe, B HaluM AHHM (a TouHee, Npu cHOpMUPOBAHHOM GHocde-
pe) 3apoXIEHHE XH3HM M3 HEXUBOIO HEBO3MOXHO XOTS Obl MO TOH
NPUYMHE, YTO CyLIeCTByloIuMe GOPMBI XH3HH YHHYTOXWIM Obl ee B
CIUTY TIPMYMH, O KOTODBIX MBI Y€ ITMCIX Bbiute (cM. roapasgen 1.8).

B To xe BpeMs npuHiUMn Peay He oTpHIIAeT BOZMOXHOCTH BO3SHUKHO-
BeHUA (abuozeHe3a) OPraHUYECKUX COCOUHEHMI M3 HCOPraHMYECKHX.
Takue NpolecCch LIMPOKO M3BECTHBI M HCIONB3YIOTCS B XHMHMYECKOM
texHonoruu. OnHaxo .BO3HUKHOBEHUE TaKUM ITYTEM OPraHUYECKHX CO-
eIMHEHUI elle HE O3HAYaeT, YTO OHY MMEIOT KaKHE-TO NMPHU3HAKHU XKH3-
HU. Ckopee Hao60pOT, HHOTIA OHU BECbMa TOKCHUYHBIE MO OTHOLUCHHUIO
K XU3HH, O ueM OyJeT CKa3aHO B APYTMX pa3fiejiaXx KHHIH.

MpuHuMn Peau cTaBUT MOJ COMHEHME U IMOJMHYIO aBTOTPOGHOCTD
YEIOBEYECTBA BBUIY TOTO, YTO XHBOE BELIECTBO OOMANAET KUPAAbHOU HU-
cmomoii, T.€. CBOICTBOM HCCOBMECTMMOCTH CO CBOMM 3€PKajlbHbIM OTpa-
xeHueM. Tak KaKk MHOrue rereporpodsl J1s1 HOPMAaIbHOIO CYLICCTBOBA-
HHUS TPeOYIOT KHPAJIbHO YMCTOM MUIUM, TO MX BpS JIM YCTPOUT MHLUA
CHHTETHYECKas, KOTOpasi 00JIafaeT 3epKaIbHOM CUMMETPUEH («WIEBBIX» U
«TIPaBBIX» MOJIEKY/]l OGpa3syercs OAMHAKOBOE KOMHYECTBO).

BesKM XHUBBIX OPraHMU3MOB IIOCTPOEHBI TOJIBKO M3 «IEBBIX» (WJIH
JIEBOBPALLIAIOILKX, HOJAPH3YIOIMX CBET BIeBO) amMuHOKMcoT. Hykien-
HOBBIE KUCJIOTHI, HA0GOPOT, COCTOSIT MCKITIOYUTELHO M3 «IIPaBbiX» (WIH
NPaBOBPAILAIOIIMX, ITOMAPU3YIOLIMX CBET BIIPaBO) Caxapos.

CylleCTBOBaHHE «WIEBBIX» M «IIPaBbiX» GOPM B HayKe ITOTYyIWIO Ha3Ba~
HUe onmuyeckoii usomepuu. Tak Kak AaHHOE SBICHHUE HMEET, HCCOMHEHHO,
BaXHOE 3HAYEHME IS TMO3HAHMA CYUIHOCTH M YCIOBHI NMPOUCXOXNE-
HHUS XH3HHM, PACCMOTPHUM €ro noxpobHee.

BriepBbie JaHHOE SBICHHE OBUIO OTMEYEHO Ha TPUMEDPE MONOHHOU
Kucaomsi.

91



MortoyHas kucnora (o — OKCHIIPONHOHOBas1) obLeil GopMybl

H H _OH
HC — C — C
H OH ~o

6buta orkphita B 1780 romy HeMeuKMM XHMHUKOM H ¢dapmauesrom Ille-
€J1€ B NPOKMCILEM MOJIOKE, OTKY/Ia OHa M IOJy4YHJIa CBOE Ha3BaHMe. [1o3xe
ObLIO OGHAPYXEHO, YTO 3Ta KHUCIOTa obpa3syeTcs NPU 3aKUCAHUH H ApY-
TUX NPOJYKTOB (OHa CONEPXKHTCA B KUC/IOM KAIyCTe, COMEHBIX orypuax,
obpa3syeTcs Npy CO3peBAHUM CHIPA M T.I.). 3aKMCAHHE 3THX MIPOAYKTOB
OOYC/IOBIICHO XHU3HEAEATETLHOCTBIO MOJIOYHOKHMCIIBIX 6axrepuii, mona-
HAlOIIMX W3 BO3MyXa.

Ioannee, B 1804 r., wBenckuii XuMmK bepuenuyc o6Hapyxwi, u4ro
BELLECTBO, MONOGHOE MOOYHOI KUCIOTE, CONEPKUTCS TAKKE B MBILICY-
HoOH TKaHu. B 1832 r. Hemeuxwmit xumuk JIn6ux Boine T 3Ty KHCIIOTY U3
MBIUIL U MCCIEN0BAN, HAa3BaB €€ MSCOMOJIOYHON KHCAoTOi. OH Halern,
9TO MO COCTaBY M PSAAY CBOMCTB 3Ta KHC/IOTA TOXIECTBEHHA MOJIOYHOI
KHCJIOTE OpOoXeHUs.

MosoyHast KuciaoTa B MBIILAX SBISETCH IIPOAYKTOM pacCLIEIUIEHH
3aMacHOro Monaxcaxapuia MeIUL (KHBOTHOrO Kpaxmala WIM [JIMKOTe-
Ha). Bo Bpems paboThl comepxaHHe MOTOYHOM KUCIOTHI B MBILIIAX pe3-
KO BO3pacTaeT, BO BPEMA OT/BIXA YACTh €€ OIATh PEBPAILAETCS B [JTHKO-
TCH, a Apyras 4acTb okucisiercs io CO, u H,0.

[To3xe GBUIO YCTAHORIEHO, YTO HE TOMBLKO COCTaB, HO H CTPOEHHE
MOJIOYHOH KHCIIOTBI GPOXEHUS M MACOMONOYHON KUCIOTHI COBEpLUCH-
HO OonMHaKoBH. ONHAKO HEKOTOPOE OTIHYME B MX CBOMCTBAX BCE Xe
€CTb: MOJIOYHast KHCAOTa OpOXEHHS He 0ONamaeT OMTHYECKOH aKTHBHO-
CTBIO, TOIIa KaK MsCOMOIOYHAS KMCJIOTA BPALIAET IUIOCKOCTD MOJSPH30-
BaHHOI'O CBETa BIIPABO. |

Ewe mosxe 6bu10 ycraHoBIEHO, uTO Ip¥ COpaXXMBaHUHU CaxapoB IIPH
nomoun ocoboro Bo3Gyautenst 6poxennst (Bacillus acidi laevolactini)
obpa3yercss MonoyHas KHC/I0Ta, ObJafaioias CIIOCOGHOCTHIO BpallLaTh
IUIOCKOCTB MONSPU30BAHHOIO CBETA BJIEBO, IPMYEM HA TOT X€ YTO/, Ha
KOTOpBI/ MSICOMOJIOYHAs! KMCIOTa BpallacT BIPABO.

Dpanuysckuil yuensiit ITacrep, H3y4ast BAHHOKaMEHHBIE KHUCIIOTHI, B
1860 r. BBICKa3a) MBICJTB O TOM, 4TO CYLLIECTBOBAHHUE WIEBLIX» U «[IPABbIX»
$opM MoNeKyN CBSI3aHO C HaIMYMEM aCCHMETPUYHON TPYNIMPOBKH B
MOJIEKYIIC, T.€. C HAIHYHEM Pa3HbIX aTOMOB WIM [PYIII aTOMOB, KOTOPbIE
CBS3aHbI B IIPOCTPAHCTBE PaITMYHBLIM O6Pa3OM.

Hnero Ilacrepa pa3piwin HezaBHCHMO IpYT OT Apyra ro/UIaHACKHit
ydeHnlt Baur-Todd u dpanuys Jlebens, Koropuie B 1874 r. omybnuxo-
Balli TEOPHIO, B COOTBETCTBHH C KOTOPOH ONTUYECKH aKTHBHBIE M30Me-
Pbl CONCPXAT aTOM YIJIEpOAa, CBA3AHHBIIA C YETHIPbMSA PAITHYHBIMU aTO-
MaMH WIM IpYNIaMy aTOMOB, KOTOPHIS B IByX M30MEPaX PacIIONOXEHbI
B NPOCTPaHCTBE pa3mMYHBIM 06pa3oM. Takoii aToM yriepona momydmn
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HAa3BaAHHUC accumMempu4eckoeo amoma N KOTOpI:If;[ IIPUHATO 0003Hayarh 3Bc3-
JAOYKOM.

B cootBeTcTBUM € 3TOi Teopuelt GOPMYJBI ONTHYECKUX H3OMEPOB
MOJIOYHOH KMCJIOTBI MOTYT OBbITH 3alMCaHBl CIYAYIOIIMM OOpa3oM:

HO_ | o o_ ,.OH

H— 'C* — OH HO — C* — H

H—'C —H H— C —H
H 'H

Kax BuauM, neBas dopMyna siBIsI€TCS 3€pKaIbHBIM OTOGPaXeHHEM
TpaBoi (B 3epKajie JIEBYIO PYKY MBI BHIUM TaKoi, KaK 6yaro 6bl OHa
MpeBpaTUIIaCh B MPaByIo).

JleBo- M npasoBpaiwaiomme GpopMbl 0603HayaloT 6ykBamMu L u D
(ot nar. Laevus -neswiit, Dextrum -nipasriit). Hanpumep, Mco-Mono4Has
KHciora 6yner obo3Havatecsa Kak L (+) — MonoyHasa kucnora. 3Hak
«t» 37€Ch O3HAYaeT, YTO XOTA 3Ta KMCJIOTAa OTHOCUTCA K L — psny Be-
ILECTB, HO O6JsafaeT MpaBbHIM BpalLEHHUEM.

Ecny BellecTBO COCTOMT M3 Pa3HBIX KOJMYECTB ONTUYECKUX  M30-
MEPOB, OHO TEPSAET ONTHYECKYIO aKTHBHOCTE. Takye BelecTsa Monyyrwim
Ha3BaHue payemamos. Tpu criocoba pasaeneHusl paLeMaTOB BIIEPBBIE
onucan JI. ITacrep. Pusnveckuii croco6 pasfeneHUs 3aKIIOYaeTcsl B
MOJlYYEHUH «IEBBIX» U «IIPaBbIX» KPHCTALUIOB, KOTOPBIE TMO3XKE MOXHO
OTAENMTH IpPYT OT Opyra. buonorndyeckuii cnoco6 OCHOBaH Ha CIIOCOG-
HOCTH HEKOTOPHIX MHKPOOPTaHM3MOB IOTPeOAAThL OOUH ONTHYECKHIt
aHTUIIOA, HAaKaIUTHBasl B IMMTATENbHON cpene npyroit. HakoHel, paneMa-
Thl MOXHO pa3[eNUTh NOCPEACTBOM XMMHYECKHX pEakKLMi C KaKUM-
JIN60 ONTHYECKU AKTUBHBIM BEILIECTBOM.

B npupone, BeposiTHO, OCYLUECTRISAIOTCS BTOPOH ‘U TPETHIL CITOCOOGHIL.
Bo3amoxHo, yxe apeBHMe GakTepMH CIIOCOGCTBOBAIM TOMY, YTO CJIOX-
HbIC OpraHM4YeCKUe MOJIEKY/bI NMPUOOpETaNd CBOMCTBA <«IIPaBBIX» WIH
«wieBrix». He MckimoyeHa u pons ¢GbepMEHTOB, KOTOpBIE, CaMH GyaydH
ONTHYECKN aKTUBHBIMH BELUECTBAMM, NEUCTBYIOT cmepeocheyu@uuno, 1.6
Ha XMMHYECKME CBSI3Y Kakoh-JIMOO onHoil koHoburypauuu. HakoHeln,
H3BECTHO, YTO BOOOLUE OHONOrMYECkoil aKTHMBHOCTBIO OOJIafaeT JHULUL
OIUH ONTHYECKHUN AaHTHIIOA (ApYroi eio He obnagaeT WIM OoGJajaeT B
MCHBIEH Mepe, WIM 00nafaeT MHBEIM XapaKTepoM HeHCTBUSA).

B nureparype cywectsyiot u apyrue muenna. Hanpumep, H.®. Peit-
Mepc (1990) cumraer, yTo Ha MPEeAGUONOrMYECKON CTANUM pa3SUTUA
aKocheprl 3eMIH MOIIH BOHUKHYTh QIIYKTYallMH, MpUBeIiIne K Gop-
MHPOBAaHMIO MECTHBIX CKOILUICHUIN «IEBHIX» H «IpaBbix» ¢opM. B urore
BO3HHKJIa Y3KOJIOKA/IbHAs KMpaibHasi YMCTOTa, KOTOpast nepesena piyk-
TYaLIHOHHBIE CHCTEMH M3 HEYCTOWYMBOIO COCTOSHMSA B YCTOHYMBOE.
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JUTEeIbHOCTh MEepuoaa mepexona OT «xaoca» (paleMaTHOrO COCTOS-
HUsA) yepe3 QNyKTyalMM K KMPaJIbHOH YMCTOTE 3THM aBTOPOM OLCHHM-
Baetcst ot 10° no 5-107 muH. met. Takum obpasom, no H.M. Peitmepcy,
3apoXAECHME XKHM3HU Ha 3eMJI€ MOIJIO IPOM3ONTH OTHOCHTEILHO MIHO-
BEHHO, 3a OTPE30K BPEMEHU, B 5 THICAY pa3 MEHBIIH, YeM BO3pAcT IUla-
HETHI, rae-To 3,75 MIIPA. JIeT Ha3all, a MOXET K paHbLIE.

Kak M 3aKOH OH3HKO-XMMHYECKOrO €AMHCTBA XHBOIO BEILECTBA,
KHpaJIbHasA YUCTOTa O6YyCNaRIUBAET €IMHCTBO XXHBOTO BHIIECTBA HE3aBH-
CHUMO OT TOrO, KaKOro OHO IPOHUCXOXIEHHUS — KOCMHYECKOro WIM YH-
CTO 3€MHOTO.

A.M. Onapun (1957, 1968, 1979) ykasmiBaeT, UTO B OCHOBE Mare-
PHANIBHOTO MpOLIECCa, MPUBEALIETO K 3apOXICHUIO XH3HH, JeXala
MPOrpecCUBHas 3BOJIIOLMA BCE YCIIOXHSIOLUIMXCHA YIIEPOJAMCTHIX COEIH-
HEHHHA U (GHOPMHUPOBABILIMXCS M3 HUX MHOIOMOJIEKYJISIPHBIX OpraHudec-
KHMX cHUCTEM. JloGHOMOrMYecKUit IBOMOLMOHHBIN ITYyTh OH MOApPa3lesseT
Ha JBa 3Tana: XUMHYECKHU U npeadbuonornyeckuii. B ornmuyue or H.O.
Peiimepca, A.1. OmnapuH cuMraer, YTO BHICOKAs YHMCTOTA ONTUYECKOM
aCUMMETPHUH COBPEMEHHOM MPOTOIUIA3MBI, CKOpee BCEro, BO3HUKIA YXe
TOJILKO Ha OHMOJIOFMYECKOM 3TAre 3BOJIIOLMM.

BecbMa MHTEPECHO OTMETUTD, YTO ONTHYECKON aKTUBHOCTBIO, KpO-
M€ XHMBBIX OPraHM3MOB, OOJIaAIOT elle HEeKOTophie (Ppakuuu HedTei.
910 mMx coiicTBo eie B 1885 r. orkpeut buo. BonblumHCcTBO Hedreit
HMMEET MpaBoe BpalliEHHE U TONBKO M3 HEKOTOPHLIX Hapsily C IpaBOBpa-
waIuMMK GpakuusiMU BbIIE/NCHBI JIeBOBpalLaloUuIe (HarnpuMmep, He-
¢t UHnoHe3un — SIBbl, BopHEo  ip. OCTPOBOB). DTO ABISAETCS OMHUM
U3 NOKA3aTENBCTB OPraHUYECKOro IPOUCXoXIeHHs HedTeit. YcraHoBe-
HO TaKXe, YTO C BO3PacTOM OITUYECKasA aKTHBHOCTh HedTeit naxaer. Do
MOXHO OOBSICHHUTb CTPEMJIEHHMEM ONTHYECKH aKTHBHOM CHCTEMEI K Tep-
MOJMHaMHUYECKOMY PaBHOBeCHIO. BONBIIMHCTBO MCCaeAoBaTeneii cio-
HSACTCS K TOMY, YTO ONTUYECKask aKTHBHOCTh HedTeil cBI3aHa ¢ HATMYH-
€M B He#l XxoJyiecTepuHa (BTOPUYHBIA MOMHUMKIMYECKHIM CIIHPT) M Tipo-
OYKTOB €ro pa3jiOKtHHMS, KOTOpPBIE MMENIHCh B HehTeMaTepHHCKOM
sewectse (Bypabinb, 3ake, 1975).

OnHako B pacCyXAEHMSX MOXHO HCXOAMTh TakXe M3 obparHoro,
€CJIH IOIYCTHTH, KaK 3TO AEJIAI0T MHOTHE Cephe3HblIe HccienoBareny (B.B.
Hopdupres, H.A. KynpsiBues u ap.), uto He¢Th — IIyOHMHHOIO, Marma-
THYECKOro MPOMCXOXIeHUA. KcTaTH, TaKylo BO3MOXHOCTh IOITYCKAT U
HO.H. Mennenees. Toraa monayyaercs, 4T0 ONTHYECKH AKTUBHBIE CJIOXHO
MOCTPOCHHBIE OPraHUYECKUE COCHHHEHHSA MOTJIH ObITh MO3aMMCTBOBa-
HBbl U3 IpEBHUX HedTell (B HacTosiliee BpeMs HaubGosee apeBHHEe HedTH
OTHOCATCS K OCaJJOYHEBIM ITOpOIaM KeMOPHIICKOro Bo3pacra, HO HET Oc-
HOBaHHUH CYUTaATh, YTO OHU HE CYUIECTBOBAJIH M B mporepo3oe). To, 410
OCHOBHasl Macca HEQPTAHBIX 3aJIEXKeH NMPUypoYeHa K 3HAYUTENLHBIM IITy-
6uHaM (2 - 3.xM U ry6Xe) — He ABIAETCA IMPEMATCTBHEM IS BbICKA-
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3bIBaEMOM TMITOTE3HI, TaK KaK M CErojHA BO MHOTMX palloHax MHpa, H3-
BECTHBI BBIXOIBI HE(PTH Ha 3¢MHYIO [TOBEPXHOCTH, B TOM UMCJIE U Ha THO
MpUOpEXHBIX YacTeil MOpet, 1o pa3oMaM M TpelyHaM. PaHblue B Me-
CTaX TAKHMX BHIXOJOB MPOBONMIM OypeHHe M OTKpbIBAJIU HedTsIHEBIE 3a-
JIEXH Ha riiyouHe. BoaMOXHOCTE 3aMMCTBOBAHUS ONMTUYECKH AKTHBHBIX
KOMITOHEHTOB M3 HedTel CYLIECTBEHHO YIIPOLUACT MEXaHU3M IToIyye-
HHS KMPaJIbHO YUCTEIX BEIIECTB, KOTOPBIE Mbl HaOII0AaEM B JKMBBIX Opra-
HHU3MaX.

K ToMy Xe mpencraBuTh cebe, 4TO MPUMUTUBHBIE MPOTOOGHOHTHL
B3siM y nipuponst (M3 HedTeit) roropoe, a He TPYAWIUCH B IOTE JIMLIA
HaI CO3JaHHMEM BELLECTa Ype3BLIYaiHOM CIOXHOCTH (ITOTy4YeHHE MHO-
rMX U3 KOTOPBIX JaXe Ceifyac Yea0BEKY C €ro MOLIHOMH TEXHUKOH HE IMof
CWTY), 3HAYMTEJIBHO TIPOLE, YeM TMOHATh, KaK U3 XUBBIX OPraHH3IMOB
ofpa3oBanach HeTh, KOTOpas IMOYEMY-TO OKa3alach 3aKYyMOPEHHOH B
TOPHBIX TOpOJAax MOpOoW Ha INyOMHAX 5-6 KM.

CBOI0 I'MIIOTE3y aBTOpHl HA3BalH Hegmeopeanuueckol aunome3ou
NPOUCXONCOCHUS HCU3HU W CIUTAIOT, YTO OHA BIMOJHE JIOTMYHO M OA0CTa-
TOYHO NPOCTO OOBACHAET OMHO M3 TPYAHOOOBICHUMBIX CBOMCTB XHBO-
ro BEILIECTBA — €ro KMpajbHyio YacToTy. Mbl He oOMaHbIBaeM cebst Ha-
JeXIaMH, YTO TMITOTE3a cpaly Xe OyneT MpUHSATA C BOCTOPIOM — CJMIII-
KOM yX OHa HeobwyHa. Ho pasBe He yauBuTeneH U ToT ¢akr, 4TO
ONTHYECKas aKTHBHOCTb HedTeil Oblta OTKphTa Gonee uem 110 ner Ha-
3al, HO IO CHX IIOp TaK MU HE YCTAHOBJIEHO, KaKU€ WHAMBHUIYaJbHLIC
KOMIIOHEHTBI OTBETCTBEHHB! 3a CBOMCTBO, IPUCYLIEE TOJBKO XKHBOMY
sewecrsy? Beap B NaHHOM Cilyyae HEXHMBOE BelecTBO (HedTb) MMeEET
OIHO M3 BaXHEHINMX CBOWCTB XWBOro BEIIECTBa, a 3TOro, Mo Miace, He
JONIXHO OBITH!

Tem He MeHee, B JaJIbHEHLIEM MPU H3TOXEHUH MaTepuasia Mbl Oyaem
NIPUAEPXUBATECA 6ojlee WIM MeHee OOUICTIPUHATHIX NPEACTaBICHHUA O
[IPOUCXOXINEHUH XU3HHU.

ABTOpH pasnensior Hatypdunocobckue Bo3speHus A.M. OnapuHa,
KOTOpBIE OH M3NIOXWI B CBoeil xHure «Marepuss — XuU3Hp — HHTEN-
next». Haspanme kuuru — cocobpasHas dopmymna. U3 aroit popmyis
CIIENyeT, YTO XM3Hb BCELEJO MaTepHaibHa 10 cBoeit mpupoae. He oHa
MOPOXAAETCH MHTEJUIEKTOM, 2 HA00OpOT, CaM MHTEJUIEKT BO3ZHHMKACT KaK
pe3yJibTaT MPOrpPECCUBHOTO PAa3BUTHS MAaTEPHM.

Kak yxe OTMeyajioch BEILIE, HauyajbHbIM JOOHOJOTHYECKHM 3TaroM
3apOXACHUS XH3HH SBISETCA XMMHYECKUI 3Tar.

HcxomHbIMY BELIECTBAMM IS MMOYYEHHUs1 Oosiee CIOXHBIX COCANHE-
HME TIEPBOHAYAILHO GBUTH NMPOCTHIE YIJIEBOAOPOIL!, aMMMAaK M Boja (3 IH
BELLECTBAa B TOM WJIX HHOM KOJIMYECTBE U3BECTHHI M Ha OPYruX IUIaHEeTax
CoJTHeYHOH CHCTEMBI).

Ha nepBrIX mopax MMeIH MECTO peaKlUHH YIJIEBOAOPOAOB C BOHOH,
'YTO MPUBENO K OOpa30BaHHIO TAKMX OPraHUYECKUX COEAMHEHM, KakK
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CIIHPTHI, aNbAETHABI, KETOHBI U KUCJIOTH. DTH OPraHMYECKHME BElIECTBA
MO OBITH OTHOCHTENBLHO JIETKO IOAYYEHbl B NPUCYTCTBHH IPHPOL-
HBIX KaTaJu3aTopoB. Pearupys ¢ aMMuakom, OHU 0Opa3OBaIM CONH am-
MOHHS, aMHIbl 1 aMHHBI. B3auMoneiicTBre 3THX coeAMHEHMIA B COOTBET-
CTBYIOILINX U3MKO-XMMHUYECKUX M TEPMOAMHAMUYECKHMX YCTOBUSAX MOT-
JIO NPHUBECTH K ODOpa3soBaHUIO aMMHOKUCIOT.

C. Mwutep (Miller, 1953) mpoBoaua ONBITHL € THXMMM 3NEKTPH-
YECKUMH pa3psllaMi B CPEe, COCTOSIILEN U3 CMECH MeTaHa, BOAOpOXa,
aMMHaKa M BOISIHbIX NapoB. B uTore UM GbUIM MOMyYeHH TaAKHE aMHUHO-
KHCJIOTHI KaK o — U § — aJlaH{H.

C. Axabopu (Akabori, 1956) 060CHOBAT BO3MOXHOCTb obpa3oBaHus
TaKXe NEPBUYHBIX NMPOTEMHOB. OH CYMTAET, UTO CHAyala U3 LHAHOBOM
KUCIIOTBI, aMMHaKa U (opManbaernaa o6pasoBaics aMHHOHHTPHIL H,N
~— CH, — CN, KOTOpBIii MyTeM MOIMMEPU3ALMHA Ha [MOBEPXHOCTH TIJIHU-
HMCTBIX YaCTHULl NPEBPATWICHA B MOIULJIALIMH,

n (H,N — CH, — CN) - (— NH — CH, — C — NH)_+
+ nH,0 > (— NH —~ CH, — CO 2)_+ nNH,

B nomurnnuuHe aktuBeH pagukan CH,, Bcrencrsue yero o6pasyiorcs
Pa3JIMYHBIE GOKOBBIE LIEMM IYTEM KOHJACHCALMH C aNbIerHMIaMH
PaIUYHOrO THIIA:
—NH—CHz—-COT+CHO—->——N|H——CH—CO——
R |CHOH
R

IIpy pa3pacTaHHM MONEKYT EPBUMHbIEC IPOTEUHBI NpUOBPENH XapakK-
T€p KOIOMIOB M 06pa3oBaiM CBOCOGpA3HbIA NPaOPraHU3M — Koayep-
éamy WIH Koayepeamuylo Kanaio.

s noHMMaHUA HanbHeiluel 3BONOLMHU npobuornmos (MIH 300M-
OHTOB no TepMHHONOruM E. Bpona) BaxHO ysCHUTB, 4TO C mMO3UIIMIL
COBPEMEHHOM NapBUHOBCKON TEOPHM HE MOTYT 3BONIOLMOHMPOBATH
TOJIbKO OTIE/IbHBIE OPraHbl KaKOro-au6o opranusmMa. Ioaromy GeccMelc-
JICHHO TOBOPUTEL M O TOM, YTO CHayajia BO3HUKJIM OTHENbHBIE OPraHsl, a
TIOTOM OCYLIECTBHIIACH X cOOpKa. OHM MOIIH BOSHHKHYTH U IPOIrpec-
CHBHO Da3BHBAaTbCS TOJIBKO B LIEJIOCTHOM OpraHU3Me.

B cBeTe cKa3aHHOrO TepsieT CMBICH BLISICHSTH, YTO BOSHUKIIO paHbliue
~— 6enky Wi HyknenHoBwle kucnorei? Kak cuuraer A.U. OnapuH, nep-
BOHAYaJIbBHO HA MOJICKYJNSIDHOM YPOBHE MOIVIM BO3HHMKATh JIMILB GENKO-
BO M HYKJIICHHONMOAOOHKIE ITONMMEDHI, JMILCHHBIE KaKOH-TM60 6HONO-
THYECKOH «LEeNecOo06Pa3HOCTH» CBOErO BHYTPHMOJEKYIAPHOLO CTpOe-
HUsl, TOJNBKO NPH COYETAaHWH 3ITHX ITOMMEPOB B MHOTOMOJIEKYIISIPHbBIE
$a30060CO6/IEHHBIE CHCTEMBI OHH, B3aHUMOAEHCTBYS MeXIy coboii, B3a-
HMOCOITaCOBLIBAJIM CBO¢ BHYTPHUMOJIEKY/ISAPHOE CTPOCHHUE M GHONOTH-
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YECKHE YHKLMH B PE3YNBTATE ECTECTBEHHOTO OTGOPA, HO HE OTHE/bHBIX
MOJIEKYJ, a LEJIOCTHbIX OTKPHITHIX CUCTeM (Mpo6uOHTOB). Takue cucre-
MBI YI2ETCS MOJYYUTh U B JIAGOPATOPHBIX YCIOBUSIX.

A.H. OnapuHd B CBOHMX OMBITAX MCIONB30OBAN KOalLlepBaTHbIE KaIUIK
BynreH6epr-ae-Monra, nonyyaemsie NPY TIPOCTOM CMELINBAaHUH pa3-
JMYHBIX MOMMMEpOB. IIpu 3TOM CMEIMBaHUM NMPOMCXOOMT HecreLUpH-
4ECKasi caMOCOOpKa MOMUMEPHBIX MOJIEKYN B MHOTOMOJIEKYJISIpHBIE (a-
30B00ODOCOOIEHHBIE 06Pa30BAHMS, OTIAENCHHBIE OT OKpPYXaIOLUCH Cpeabl
pe3Koii rpaHuLEH pa3nesa, HO CIOCOOHBIE MOMTOIAT BELIECTRA U 3Hep-
THI0O BHCIIHETO PacTBOPa IO TUITY OTKPBITBHIX CHCTEM. B ombIrTax MHOrHMe
M3 3THX BCLUCCTB MPETEPIICBAIOT MTOJIMMEPH3ALMIO, a BO3HHMKIIUE TNPHU
STOM ITOIMMEPLI BXOASIT B COCTAaB CAMMX Karmelib. 3a UX CYET KATUIH PacTyT,
a TaKXe NIpoOSATCs Ha Jo4epHue oGpa3oBaHus (puc. 2.18). OueHs cylle-
CTBCHHO TO, YTO CKOPOCTb 3THUX IPOLIECCOB B OCHOBHOM 3aBUCHUT OT
COCTaBa M BHYTPCHHETO CTPOEHMS KaXAOM MHIMBMAyaIbHOU Karuiu. B
PE3yJIbTaTe 3TOIO pasHble KAIUIM, HaXOMsIUHeCsd B OQHOM M TOM Xe€ pa-
CTBOpE, pacTyT € Pa3nH4HOH CKOPOCThIO (pHC. 2.19), a MHOrma Jaxe pa-
CTBODSIIOTCSL U MCYE3AIOT.

A.H. Onapun cuuraet, yto TakMM 06pazom 3KCIIEPUMEHTAIBHO PO~
ACMOHCTPHPOBAHBI 334aTKH €CTECTBEHHOIO 0TGOpa — 3aKOHOMEPHOCTH,

Puc. 2.18. Beepxy: pocr' KOAlePBATHOM KAIUIH B pe3y/braTe )epMEHTATHBHOTO
CHHTE3a B HEH NOMMAIEHUIIOBOM KHCITOTHI (cyieBa - 15 MHH, cnpaBa - 2 4
MOC/e HA4ANA CHHTE3a) Bru3y: NOCIENOBATEbHHE CTANMHN JPOGIEHHUA KAILIK
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Puc. 2.19. NuddepeHimanmsa KoaliepBaTHIX Karesb
110 CKOPOCTH pOCTa

KOTopas Jierj1a B OCHOBY Beei
MOCIEnyIole# IBOIIOLHHA
TaKOro PoJia CUCTEM Ha ITyTH
K BO3HMKHOBEHMIO XM3HHU.
~ Takum obpa3om, yxe B
KoallepBaTHHIX KaIUIAX MBI
HabnogaeM, MO KpaifHe#
Mepe, HECKOJIBKO MPOLIECCOB,
KOTOpHBIE B LIE€JIOM XapaKTep-
HbI 15t GUOJIOrM4eCKOH 3BO-
JIOUMHK, XOTHA U OTHOCATCH
ele K rpeadHoIorH4ecKo-
My 3Tafy. JTO CaMOperyiu-
pOBaHH€, aBTOKATANN3 (OAMH
U3 MPOAYKTOB CIYYaHHO
BCTYIHMBILKX B PEaKLMIO Be-
HIECTB OKA3bIBACTCS KATAIH-
3aTOpOM), CaMOYCHOXHEHHE
(pocT) M meneHue (pa3MHO-
xeHue). IlepeyucieHHbIE
MpOLIECCHl MPUBEH K TOMY,
YTO NMPOTOGHOHTHI NMPHOGPE-~
JIY CITIOCOOHOCTD MpeBpaLlaTk
B YCTOIUMBBIE (TOMEOCTATH -
YecKMe) COCTOSAHHUSA, KOTO-
poie ¢ PU3NUECKOH TOUKH
3peHHs HEYCTOIYMBHI (a 3TO
yXe ONHO U3 BaXHEMIIHX
CBOMCTB XHWBHIX OpraHu3-
MOB).

BriepBbie BO3MOXHOCTH
CaMOpa3BUTH CTPYKTYp HEO-
FPaHUYEHHO PaCLIUPHIIUCH C
HOSIBICHUEM LIEIIOYEK YINIE-
BonopoaoB. UMeHHO yrieBo-
JOpOABI MO3BOJIMIH IEpe-
LWATHYTh TOT KPUTHYECKUH
npenen croxxHoctd B 1000
MHGOPMALIMOHHBIX EIUHUL,
KOTOpBI HO3BOJIAET, COIJIac-
Ho Teopeme JIx. HeitmaHa,

CHCTEMaM JOMOIHMTEILHOTO THMIA Pa3BMBATHCA C YCIOXHEHHMEM CBOEH
CTPYKTYpbi 6€3 «IIOMOILM» CO CTOPOHBI OKPYXAIOLIEH MX CPEIbL, (Hejiman,

1971).
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B cBoux onpitax A.M. OnapuH Ha6monan aenenue (apobreHne) Ko-
alepBaTHLIX Kanesib. OQHAKO NMPOCTOe JejIeHUe He MIPUBOAUT K U3MEHE-
HHIO HU CTPYKTYPBI, HY COCTaBa BeulecTBa. YToGhl Y HEro NMOSIBUWIOCH €ilie
OIHO CBOMCTBO, yX€ HEM3BECTHOE B aOMOTUYECKOM MPUPOIE, — CIOCOO-
HOCTb K Mymayusm, HEOOXONMMO HaJbHENILIEE YCIOXHEHHUE BElIECTRA.
Yem Gosnee CI0XHO MOCTPOEHO BEILECTBO, TEM GOBLLE BEPOATHOCTD, YTO
Npu ero «c6opke» M3 INEMEHTAPHBIX «KMPIMHUYMKOB» IIE-TO MPOM30Hi-
ACT cOoiiKa, ciyyaiiHasi OIMOKa, T.€. MyTalMs. ,

B aBTOKAaTaIMTHYECKOI CUCTEME «BEOK — HYKJIEHHOBasi KHCJIOTa»
KaTaiM3aTopoM OOBIYHO BhICTYNaeT GeNIOK, a HYKJIEMHOBAast KUCIOTA B
Xol¢ PasMHOXEHHA OOBIYHO KOHTPOJIHUPYET CO6OPKY HE TONBKO COO-
CTBEHHBIX «KOIUA», HO U TOYHBIX IBOMHHUKOB «CBOero» 6enka. Hanuuue
CNy4aifHOH OWIMOGKM NMpH cOOpKe MpuBedET K 0O6Pa30BaHHMIO IBYX BET-
BEH — TOYHBIX KOMMiI W MyTaHTOB. MOXeT NMOABUTLCS M TaKOit MYTaHT,
KOTOpbIA OydeT 06/1agaTh MOBBILUEHHOM CKOPOCTBIO pa3MHOXeHHUs. B
XO[e KOHKYPEHIIMH OH BBITECHHUT TOYHbIEe KOMHUU. TakuM oGpa3om, BO3-
HUKAET NPOLIECC YCIOXHEHUSA CTPYKTYP, COMPOBOXAAUIMIACH KOHKYPEH-
LUEN «IIPEIKOB» C <«IIOTOMKAaMH».

Ha nannoM stane BosHMKalOT cCBOeoOpa3HbEle «HOXHHUILB. C OXHOM
CTOPOHBI, CPEAH «ITOTOMKOB» AOJDKHA OBITH OIpele/ieHHas N0 TOUYHBIX
KONMi, HHAYe OHM MCYE3HYT CaMHU Mo cebe, Jaxe Ge3 BCAKOH KOHKYPEH-
uud. C Ipyro#t CTOpOHbI, NMOSBIEHHE BCe GOMBLIETO U GOMBIIETO KOMHYe-
CTBa MYTaHTOB NOBBILIAET BEPOATHOCTH GNArONpUATHHIX OTKIOHEHMH M,
C/IeIOBATEIIBHO, YCIIEX B KOHKYPEHTHOU Gopwbe. Peanuzanms 3THX ABYX
CTOPOH MpoLecca NPUBOAMT K OECKOHEYHOU 1Ienoyke HeCTallHOHap-
HBIX COCTOSIHUH M GECKOHEYHOMY YCIIOXHEHHE M YIIMHEHHIO HYKIEO-
THUAHBIX UENCIA.

OnHako MpY 3TOM MM Bce TPYAHEE ITPOM3BONUTbL HEOOXOMMMOE YHC-
JIO «NpaBWIBHBLIX» Kofuil. [ToaTtoMy HacTynaer ciemylolumii 3tan (cTy-
NeHb) 3BONIOUMH — OOBECAMHEHHE MOJIEKYA B MEPapXMUECKHE CTPYK-
Typl. [lo M. Ditreny (1973), Becbma BeposTHOI# (GOPMOIt TaKOH KooIte-
palMH SBISIOTCS THNEPUHUKIB GEIKOBO-HYKIEHHOBBIX MoOJeKyl. Mx
OCOGEHHOCTBIO SBIAETCA TO, YTO KaxJas LEMO4YKa HYKICOTHAOB KOXH-
PYET «CBOIO» NONUNENTUIHYIO LIEMNb, a T, B CBOIO OYepelb, KaTAIM3HPYyeT
CHHTe3 ApYroi 6enKoBO-HYKIEHHOBOM Monekynnl. dPepMeHTaTHBHAA
CBA3b MEXIy MOJIeKyJaMH 3aMeikaercs B uukna (puc. 2.20). Csase C
COCETHEH MOJIEKYJIOH MOXET ObITh HE TOJNILKO KaTATUTHYECKOH — 6e10K
MOXET O0eCIeynBaTh MOMHMEPH3ALIMIO, PEryIHPOBAHHE OOMEHA M ApY-
rue npoueccel. JloctatoyHo, 4To6hl ONHA U3 CBA3EH B LIMKJIE ObUIa KaTa-
JIMTHYECKOM, YTOOBI BCS CTPYKTypa INpHOOpe/a aBTOKaTAJIMTUYECKUE
CBOMCTBA — CHOCOGHOCTb HEOTPAHMYEHHOE YHCIIO Pa3 BOCIIPOH3BOIMTH
cebs B KONMsAX NPH HATUYMM MCXOQHOIO BELIECTBA M SHEPTUH, BMECTE

99



+ CxOpOCTb BOCIPON3BOACTBA

HYKJIEHHOBOH KMCJIOTHI
YBEJTMUMBAETCH
+
CopepxaHue CozepxaHve
HYKJIEHHOBOMK KHCJIOTH HYKJIEMHOBOH KHCJIOTBI
YBEIMYMBACTCH YBEIMYMBAETCA
+ ;l; +
CxopocTh BOCTIPOM3BOICTBA HYK- CKOpOCTh BOCIIPOM3BOICTB2 HYK-
JIEMHOBOM KNCJIOTHI JIEHHOBOM KVCIOTH
YBEJIMYHBACTCH YBETIYNBACTCH
+
ConepxaHue
HYKJIEMHOBOH KMC/IOTHI
YBETHUMBAETCH +

Puc. 2.20. Cxema cBsi3el B IMKJIMYECKON CHCTEMeE
6eJIKOBO-HYKIEMHOBRIX Monexyn (1o M. Diirexy, 1973)

C TeM TaKasi CUCTEMa COXPaHSET CIIOCOOHOCTh K MyTalMsM M, CIenoBa-
TEJIbHO, K OTOOpY B XO#€ KOHKYPEHUMH. YacTHBIC MOJIEKYIIBL, oobeIu-
HEHHBIE B KOJBLEBYIO HEPApXHIO, HAaIl[POTHB, KOHKYPCHTHBIC OTHOILIC-
HHS 3aMEHSIOT COIACOBAHHBIM (QYHKUHOHUPOBAHHWEM. B KOHKYPECHIIMH
LMK BBICTYTIAET KaK €IUHOE LEJIoe.

OTMeTHM Ba HOBBIX CBOMCTBA LIMKJIMYECKMX cUCTeM. Bo-NepBhix,
OHM CITOCOGHBI «CAMOOYMILIATHCS», T.€. OCBOGOXIATECS OT TeX 6ENKOBO-
HYKJICOTHIHBIX Lierneil, KOTOPBIE CHIKAIOT XH3HECTIOCOOHOCTL LIMKIIH-
4ecKO# CTPYKTYphl. BoO-BTOpBIX, COCAMHEHUE BNEMCHTApHBIX CBOIACTB
aBTOKATAIMTUYECKOrO THIA PE3KO YBEIMYMBAET pa3HOOOpa3nue BO3MOX-
HBIX [IPOrPaMM IMOBEAEHHS, T.€. BO3MOXHOCTH 0TOOpa Haubosiee coBep-
" LIEHHBIX BAPUAHTOB (YCKOPEHHE 3BOJIOLIMH).

TakuM oGpaszoM, ¢ HobGaBireHHMEM Kaxmoi HOBOH CTPYKTYPH,
OpPraHU30BaHHOM IO TUIy OOpaTHOM CBA3M, CTPOCHUE CUCTEM MpHood-
peTaeT Bce GOMbLIE CBOMCTB XXHBOTO BeLIECTBa. PacIHMpsAETCS AManasoH
MIX aJaNTalMy YCIOBHAM CPEMlbl, MOSBISAETCS CIIOCOGHOCTD K Pa3sMHOXe-
Hmo, Mytaiuu. ITo MHeHmio M. DifreHa, Ha ypOBHE MUKPOMOJICKYI MBI
yXe MMEEM CyMMY KauecTB, HEOOXOIMMYIO U JOCTaTOYHWO NI CO3ka-
HMS B XO4e JaIbHEHIIeH 3BOJIOLIUU BCEro pa3Hoo6pasusd GopM XHU3HH.
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YXe Ha GMONOrMYECKOM 3Tare SBONIOLUU CYLLIECTBEHHOE 3HaYeHHE
MMEJIO MOSABICHUE M3OUPATENHHO MPOHULAEMOH JHUMUIHON MeMOpaHbI
— KJIETO4HOH 060m0Yku. OHa obecrieymta peabHOe JOCTHXEHHE KOM-
TpoMucca MexXny TpeOOBAHHEM NpPeNEeNbHOM 3aKPHITOCTH CUCTEMBI (WISt
CHMUXCHMS PUCKa THOeNM OT BHEWIHMX BO3NEHCTBHIT) M HeoBXOmMMOC-
ThIO OCYILECTBAATE OOMEH SHEPTMEH U BELIECTBOM CO Cpefoil (WIS po-
CTa H Pa3MHOXEHHS).

OKa3aock MONE3HBIM M NPOCTPAHCTBEHHOE BBLIETICHUE pana ¢yHK-
LMii; XpaHEHMSA M TIepeNayd Hac/leACTBEHHOM HHQopMaumu  (sApo),
SHEPrOCHAGXEHHMS (MUTOXOHAPHH), TpaHcnopta (MemOpaHa). C pasne-
J€HHEM (YHKUMIA CBS3€H O INOSRIEHHE CIOCOGHOCTH K pereHepaluu
TIOBPEXKICHHBIX KIETOYHBIX OPraHOB.

C nosienenyeM BHyTpeHHelH cpebl caMoperyaupyemMast CucteMa (KJjier-
Ka) CTaja MpOCTPaHCTBEHHO OGOCOGIEHHON OGNACTHIO HH3KOH 3HTpO-
nuu. Ilocpencrsom nporeccos MeraGonusma MeMOpaHa KJIeTKM HM3BIIE-
KaeT U3 Cpelbl SHCPTETHYCCKH LIEHHbIE BEILECTBA, a BLICOKODHTPOIIHIA-
HbIC «OTXOAb» BhIOpackiBaeT Hapyxy (LLUHomts, 1979).

HManbHeituas 3B0MOLKMSA IPHUBENA K CO3AAHMIO MHOTOKIIETOYHBIX opra-
HU3MOB. OHAKO PacCMOTPEHHE OCOGEHHOCTEH MX BO3HMKHOBEHMS M
GYHKUMOHNPOBAHKS yXe He SBRISETCS TeMON JaHHOLO rnoapasuena.

C 3KOOrMYECKOIl TOYKM 3PEHUS BAXHO MOTYEPKHYTh, YTO BCE BaX-
Hefle “HaxonKu” SBOMOUMM (amamrauus K YCJIOBUSIM Cpenbl, pa3-
MHOXCHHE, CaMOCOBEPLIEHCTBOBAHHE M AP.) COXPAaHWIHCh M Ha TOC/Ie-
AYIOILMX €€ STanax, M03TOMY HOJKHBI YYHUTHIBATHCA MPH M3YYEHHH JIIO-
ObIX COOOIIECTB OPraHU3MOB M JIIOGBIX 3KOCHCTEM. B oTiinume oT
OGLUENPUHSATOrO AEJNEHUS BCEX ¢daxTopoB Ha abUOTHYecKME U GHOTH-
UECKHE, MBI NIPEATIaracM 3TH «HAXOAKH» BBUIETUTD B IPYIIIY 604104UOH-
HBX (haKmopos, HEMOCPEACTBEHHO CBA3aHHMIX C 3apOXIEHUEM XHU3HH Ha
3emsIe U CaMOCOBEPILEHCTBOBAHMEM ce dbopm.

2.5. BBOJIIOTIUAA OPTAHM3MOB

Paccmorpenne aBosmonnn opraHu3mMoB HawHeM C T€OXPOHONIOT U~
yecko# wwkanel. s sroro, no kpaiixeii MEpeE, €CTh IBE OCHOBHBIC MPH-
YMHBL. Bo-mepBhix, cama 1uKana nepBoHaYanbLHO CTpOWIach Ha OCHOBa-
HHUH M3YYCHHUS IBOMIOLMH OPraHU3MOB (06 3TOM CBHMAETEIHLCTBYET XOTS
Obl HAMTMYME BCTABKH «30i» B HA3BAHHSIX FE€0TOIHYECKHUX 3p). Bo-Brophix,

- HEBO3MOXHO FOBOPHTb 00 3BOMIOLMHM 6€3 MPUBSI3KK 3TOrO MPOLIECCa K
KaKUM-TO MCTOPHYECKHM «perepaM» (OTMOPHBIM TOYKAaM).

Takum 06pa3oM, reoxpoHoNOrMYECKas IIKANA 1O CYTH ABJISETCS Teo-
XPOHOJIOTHEH XKHM3HH Ha 36MJIE M OTPAXAET BPEMEHHYIO MOC/IEI0BATENBHO-
CTb Pa3BUTHS XHBOTO BEILECTBA, a TAKXKE HCTOPUH B3aUMOICHCTBHS MEX-
Ry HHM M abGHOTHYECKOH CPeNoi, YTO NMPUBOAWIO K Gojiee WIM MeHee
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MOCTENIEHHOMY M3MEHEHMIO Guoctephl M HaceAIoIIMX €€ OpraHu3MOB
(cMeHa BMIOBOTO COCTaBa B OOlEM HAMPaBICHUH OT HU3WIMKX GoOpM K
BeiclIMM). ONHOBPEMEHHO MPOMCXOOWIM HU3MEHEHHHA aOHOTHYECKOU
cpensl. bruoreHHoe npeobpa3zoBaHUE TMOBEPXHOCTH IUIAaHETHI U €€ 060-
JI04eK TMPHBENO K M3MEHEHMIO cocTaBa arMocdepbl, 06pa3oBaHMIO 030-
HOBOTO 3KpaHa, (OPMMPOBAaHMIO IOYBEHHOIO CJ0Sl, BOZBHMKHOBEHHMIO
TaKMX paHee HEBMIAHHBIX TOPHBIX MOPOX KaK M3BECTHSAK-PAKYyLICYHUK,
KOpPaJUIOBBIE MTOCTPOIKH, TUTACTHI UCKOIAEMBIX YIJIEH M Ip.

IMosToMy, M3y4as 3BOJIOLIMIO OPraHU3MOB, HEOOXOMHUMO €€ H3YYMTh
‘COBMECTHO €O CpeJIoi, 4To Gosiee MOJHO HaMH OyIeT CAeNaHo B HajlbHewH-
€M MPH XapaKTEPUCTHKE 3BONIOLUU 000104eK 3€MJIM M IKOCHCTEM.
Eiwe B.H. BepHamckuit mucai, YTO HENb3s1 U3YYHTh U MOHATh OPraHU3M,
M03HaTh €ro GopMy H XUIHEAECHTETBHOCTb, HE MCCAENYsl M HE 3Hasl cpe-
IBl XU3HU. PeanbHblt OpraHM3M HEpa3phIBHO CBf3aH C OKPYXAIOLEH
€ro Cpelloil ¥ OTHEMTH €ro OT 3TOM Cpelbl MOXHO TOJIBKO MBICICHHO.

Hrtak, reoXpoHOJIOrHYecKas Kana, 0 KOTOPOH Mbl TOBOPWIH BhILIE,
HMMeEET CeAyoluit Bua (tadn. 2.2)

Tabauya 2.2
T'eoxpononormseckas mxana (Ge3 ykasanali 3n0x)
Dpa,ee KHAEKC U ’ Tlepuox,ero HHAEKC U
TIPOAOJDKKTE TbHOCTD, MIIH JIET TPOIO/DKUTEIBHOCTD, MITH JIET
1 2
YerBepTHYHbI,Q 1,5-1,5
Kaﬁug:;of&gl(c)ax,l(z Heorenosblii, N 25
IManeoreHosslit, P 41
Menossit, K 70
Mescaoticxan, Mz 1Opexut,] 55 - 58
. Tpuacospit, T 40 - 45
Iepmckwii, P 45
KamenHoyromsHalit, C 65 - 70
INaneo3soiickasn, Pz JlepoHckuit, 1 55 - 60
310 - 385 Cunypekuit,S 30-35
Opunobckuit,O 60 - 70
KeMmGputickuit, € 70 - 80
IIporepo3solickad, Pz
2000 '
Apxefickas, Ar
1500 - 2000
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M3 paccMOTpeHMSA AaHHBIX 3TOM TaGIULbl BUOAHO, YTO KaXas focie-
AYyIOLIAS reoorHyeckas 3pa Kopoye o CpaBHEHHIO ¢ rnipensiayieit. Tak,
IUTMTEIBHOCTE I1AJIEO30MCKON 3pbl (3pHl «ApeBHEH XU3HU») TOYTH B
LLIECTh Pa3 MEHBLIE [0 CPAaBHEHHIO C NPOTEPO3OUCKOM (3poit «epBHY-
HOMH XH3HHW»). Me3o3oiickas 3pa (3pa «CpenHeil XU3HU») UIWIACh B ABa
pa3a MeHbLLIE BPEMEHH, YeM Manteo30itckas. IIpHMepHo To Xe caMoe MOXKHO
CKa3aThb H O KaifHO30MCKOMH 3pe (3pa «HOBOI XM3HH»; IpaBjaa, 3Ta 3pa
€le IPOAOIXKAETCA).

Takoe COOTHOLUEHUE MTHTENLHOCTH 3P OTHIONL HE CIy4aiHO: OHO
OTpaxXaeT 3aKoH ycKkopenus 36oaoyuu. CyIIHOCTh 3aKOHa COCTOMT B TOM,
4YTO CKOpOCTb ($HOpMOOOPa3OBaHUA C XOAOM IEOIOrMYECKOro BpEMEHH
YBEJIHYMBACTCA M BBICOKOOPraHM30BaHHBIE (HOPMBI CYLIECTBYIOT MEHb-
1ee BpeMs, YeM HH3KOOPraHM30BaHHHIE. A TaK KaK OCHOBHBIMH «pelie-
paMH» IIPH IIOCTPOCHHM Te€OXPOHOJOTHYECKOM LIKAIH ABIAIOTCH [JI0-
GanbHBIE MEPEMEHBI B OPraHMYECKOM MMpE NPU MEPEXONE M3 ONHOM
3pBl B JAPYIYIO, TO YCKOpEHHE (opMOOOpa30BaHUA B XONE 3BOMIOLHH H
JaJI0 OTMEYEHHEIN BBILE PE3yJNbTaT B COOTHOIUEHUH MIMTENBHOCTH 3p.

-TloacunTaHo, HampUMep, YTO CPEAHSS MPOAODKMTEIBHOCTb CyLIE-
CTBOBaHMS BHJA ITTHL[ COCTaRISICT 2 MJIH JIeT. sl M/IEKOMUTAIOIIMX, KaK
Gonee BHICOKOOPraHM3OBAHHOM TPYMIIBI XMBOTHEIX, 3TOT IOKAa3aTelb
cokpauaercs no 0,7 - 0,8 MiIH ieT. MUHHMaNBHAS NTPOAOIIKUTETBHOCTE
CYLIECTBOBAHUSA BUAA, KaK IPaBWIO, He HHXe 50 THIC. JIET.

Hekoroprie apyrue obluue 3aKOHBI 3BONIOLUMHU (HEOGPATHMOCTH,
HarpaBIeHHOCTH; NpuHUUN 3Bomounu JI. OHcarepa U Op.) HAMM yXe
paccMOTpeHb! Boille (B moapasnesne 1.8).

Hicropust X13HM Ha 3eMiie HacUMTHIBaeT Gosiee 3 miipa. ser. laxe B
OYeHb APEBHUX apXEHCKUX M NPOTEPO3OMCKUX dopMaLUIX HAHIEHBI
TJIMHHUCTBIE H KPUCTALIMYECKHE CIaHIbI, conepxalllie CBOOONHbINH YTJIe-
poA. BriosHe KoNycTHMO, YTO OH SIBISETCS OCTATKOM HEKOTODPhIX GOpM
XH3HU. B u3BecTHAKax cucrembl BynaBasH B LleHTpansHoit Adpuke C
BO3pacToM OKOIO 2,6 MIpH JieT ObUIM HalIEHBl CTPYKTYpPhI, KOTOPBIE
MHTEPIIPETUPYIOTCA KaK OTIE4ATKH MpOCTeiilinx Bogopocieil. Ha ce-
BepHOM Oepery BepxHero o3zepa B KpeMHMCTBIX ClaHLax ¢opMmaluu
FandaunT (Bospact nmpuMepHo 1,9 MiIpa jer) HaiaeHB XOpPOLIO CO-
XpaHHUBIIHECS ocTaTKK 6akTepuii. [TonobHOro poaa «CBHAETENBCTBA XXH3-
HHM» HAHACHBI U B IpPYIrUX perMoHax 3eMHOrO INapa.

IlepBoHayaNbHO XH3Hb, BEPOSATHEE BCErO, pa3BUBAIacCh OYEHb ME-
JICHHO, BIUTIOTb RO NMOSIBICHHSA (POTOCHHTE3UPYIOIIUX 3eIeHBIX OaKTepuit
(Bonopocneit) okomo 1,5 - 2,0 muipn et Ha3aa. B kakoi-TO OTpe3oK
BPEMEHH KONMHYECTBO KHUCIOpOAa B atMocdepe AOCTHINIO AOCTATOYHO
BLICOKOIO YpOBHS Wil AbIXaHMA (moyka [lacmepa, paBHast npubGIU3u-
TeJBHO 1% COBPEMEHHOro KOJIMYECTBA KHCIOpoaa B aTMocdepe), BCIea-
CTBHE YErO MOINIM TOSIBUTHCS Gonee cloXHbie opraHu3mbl (Metazoa).
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ITo nannuwsiM B. MeiicoHa (1971), 3To coGpITHE HPOU30LLUIO IIPHMEP-
HO 1 mupa ner Hazan.

ITo MHEHHIO APYTHX aBTOPOB, YXE B apxe030¢ OblIa JOCTUIHYTA TOU-
ka IMactepa, 4TO CHENANO BO3MOXHBIM CYILIECTBOBaHHE a3pOOHEIX HopM
XU3HH. B cOBpeMEHHYIO 310Xy HaKOIUIEHUE KUCIOpoa UIET O4Y€Hb MHTEH-
CHUBHO; B aTtMocdepe OH IOJHOCThIO OGHOBIAETCSA MPUMEPHO 3a 20 ThIC.
ner. U 3to — abcomoTHas 3acnyra ourodropsl, OO HEXKMBas MPUPOIA
cBOGOOHEBIN KMCIOpo, He obpa3yer, a, HA00OPOT, €ro CBA3LIBACT B pa3-
JMHYHBIX XMMUYECKHX MPOILIECCAX, HalpuMep, Npyu BeiBeTpuBaHMH. Hau-
6oJiee XapaKTepHBIM NPHMEPOM <«IOTPEOACHHUS» KUCIOpOaa ABIIAETCA
OKHCJ/IEHHE, BRIpaXaloleecs B IepeBoe 3aKMCHBIX HU3KOBAIEHTHBIX CO-
€OUHCHHII B BHICOKOBAJICHTHHIE.

INpenmonaraercd, YTo NepBOHAYATBHO XU3Hb BO3HHMKIA B BOIHOM

cpene. .
HMeHHO B 3T0i1 cpelle MBI BUAKMM Gonbioe pasHooOpa3ue ycJIoBUM
IUTSL XKM3HH OPTaHU3MOB. DTO OGCTOATEILCTBO, HapsAy € reoNorMYeCcKoi
JIPEBHOCTBIO OKEaHa ¥ OGUIMPHOCTHIO IUIOIAKH, UM 3aHUMAaEeMOii, ob6bsc-
HsleT U306Maue M pa3HooOpasue Mopckoil ¢ayHbl. OcobeHHO Giaro-
NMpUATHA I OpraHu3MoB MenkoBoaHasd (mo 200 M) win Hepumoeas
obnacTh Mopsd. B 310t 00nacTH BomHas TOMIUA MPOHM3AHA COMHEYHLIM
CBETOM, MMEETCA NMOCTOSHHOE ABHXKEHHE BOABI, OMIM3KH MCTOYHUKHU IH-
TaHUSA MMHEpPaJIbHHIMH BElLIECTBAMHU C CYLIHM, HEDTyOOKO 3aleraer AHO
(cyb6erpar i npukperieHHbIX ¢dopM opranu3moB). Elue pasnooGpas-
Hee YCJIOBMSA XH3HHU B JIaryHaX PeYHbIX AC/IbTax, peKax.

OcoberHo pa3HOOOpa3Hel (PH3NKO-XMMUYECKHE YCIOBMS Ha Cylle.
OnHako cylra, KaK apeHa XHU3HHM, opraHu3MaMy ObUTa OCBOEGHA BCE Xe
3HAYUTENBHO I03Xe, YeM BOXHAs cpela.

JIx. AHpepcoH (1985) cuntaeT, uTo nepsble GOPMBI KHU3HH, BO3HHK-
HiKe OKOJIO 3 MIIpH JIET Ha3aA (IIpOKAapHOThI), pa3BUBATIMCH B MEJIKOBO/I -
HBIX MOpAIX ¥ 6acceifHax Ha rryGuHe Gosee 10 M, YTO NpEXOXPaHSIIO MX
OT TYOMTENBHOrO YALTpaHONETOBOro UITyYeHUS. DTH ONHOKJIETOYHbIE
OpraHM3MBbl, BEpOATHO, OBUTH rereporpodaMu, T.€. HyXIATUCh JIKIIL B
MPOCTHIX, OPTAHMYECKHUX COEAMHEHUSX, CHHTE3UPOBAHHBIX 86MOr€HHBIM
nyreM. [lapajnnenbHO CyLIECTBOBAJIM XeMOaBTOTPOQHBIE GaKTEPHH,
OKMCJISBLIME CepoBOIOpOA IO cepbl. OrpoMHLIE 3aIachl CEpsl B 3€MHOM
KOpe CBHIETEILCTBYIOT O TOM, YTO B I'€OJIOTHYECKOM MPOIUIOM 3TH 6aK-
TEPUM MIPaJId CyLIECTBEHHYIO poib B G6Hochepe. BoamoxHo, ux cylle-
CTBEHHO TOTECHWIHM aBTOTPO(MBI, MCIONB30OBABIIME B KayeCTBE HMCTOY-
HMKA SHEPTUH COJHEYHEIH CBET M (HUKCHpOBaBLINE a30T TaKUM XK€ CIIOo-
cobOM, KakK 3TO ceifyac Je/IaloT CHHe-3elieHsle Bogopocnd. Pukcauus
a30Ta, BEPOATHO, YCKOpIWIa HakoIUieHHe orocuHTesupyouei 6nomac-
CBHI M, CJIEJOBATEIbLHO, YBEJIHUWIA CKOPOCTb MOCTYIUIEHUSA KMCIIOpoaa B
atmoccdepy. B pe3ynbTaTe BO3HUKHOBEHHUS a3pOGHOro MeTabonnu3Ma 3Hep-
THH CTaNo MPOM3BONUTLECA Ha OofgHy Mosexyrty B 30-50 pa3 Gonblie, YyeM
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NpH aHa3pOGHOM IBIXaHMHM. DTO MPUBEJIO K TOMY, YTO obuias mepBH4-
Hasl TIPONYKIMA 3HAYUTEIBHO NpPEBLICWIA pacXoibl Ha JbIXaHWE aBTO-
TpodOB, T.€. COINATUCH YCIOBHS TS PacLIBETa reTepoTpodoB.

YacTb HEOOOKUCIEHHOTO OPFaHUYECKOro BEILECTBa 3aXOpOHSIACh.
KonuyecTBo HEMOOKMCIIEHHOrO YTJepoAa, HAKOIUIEHHOE B TOPHBIX
nopogax 3emm, no JIX. AHaepcoHy, 3kBuBasieHTHO 13 - 101 T kucnopona,
KOTOpBIit GbL1 MpoM3BeneH (OTOCMHTE3UPYIOLUMMHM OpraHW3MaMu. B
aTMocdepe B Hacrosiliee Bpems Haxomurcs 1,2 - 10" xucioposa u elle
okono 0,6 - 10" r pacTBopeHo B ruapocdepe, T.e. COBpeMEHHas aTMoche-
pa coaepXuT Bcero okono 1% cdorocuHTeTMYecKoro Kucaopopa. Oc-
TAJBHAS €r0 YacTh M3PacXOfOBaHa Ha IMPOLIECCH OKUCIEHHS U 06pa3o-
BAHMS PaITUYHBIX OKUCIIOB, CYyIb(haToB, KapGOHATOB, CHIMKATOB, GOC-
datoB, a TaKXe HEKOTOpOIl YaCTH BOMBE. ,

OnHOI M3 NMPHUYMH HEBHIXOA XH3HH Ha Cylly B MPOTEPO3OMCKYIO
3py, HECOMHEHHO, GBLIO OTCYTCTBME B arMocdepe o3oHoBoro cios. ns
MOHHMAHHUA 3TOTO HEOGXOAMMO PaCCMOTPETH CIIEKTPAJIbHEI COCTaB
MPUXOIAILETO CONHEYHOro uanydyenus. [IpumepHo 41% 3Hepruu 3ak-
MOYeH B BUAMMOH obnactu cnekrpa (400-710 HM), 50 % 3akmoyeHO B
uHdpakpacHoit (710-3000 M) u 9% — B ynsTpaduoneToBOH. 3eMHOR
ITOBEPXHOCTH NOCTMIae€T OCHOBHAS YacCThb M3Ny4eHHs BUAMMOM 4acCTH
crrexTpa, 30% uHbpakpacHo# 1 6MXHSA YacTs yasTpaduonerosoil. Ilpu
3TOM OfHa NATasg HHPPAKPACHOro UIMYYEHUS MOIIOLIAETCA ITBUIbIO, YT-
JIEKMCITBIM Ta30M M BOASIHBIM IapoM, NPEBPallasich B TEILIO U yasTpadu-
oneroBoe Hamyyenue (180-300 HM).

Jo mosiBNeHMS KHMCIopoZa B aTMocdepe MOBEPXHOCTh 3eMJIH
MOABEPTraJIACh MHTEHCUBHOMY YALTpadHONETOBOMY OGIYYeHMIO, TyOu-
TeJbHOMY WTd XHu3HH. OIHAKO yXe€ Iocje MOARIEHUs BEChbMa HE3HAUM-
TEJBLHOIO KOJHYECTBAa KHcaopoaa (BO3MOXHO, AOJMEN IIPOLIEHTa WIN
TMEpPBLIX MPOLEHTOB) C(OPMHPOBAICS O30HOBBIA 3KpaH, M YJbTpadHo-
JIETOBOE OONMydeHHE MOBEPXHOCTH 3eMIU IPEKPaTHIOCh.

HekoTophle aBTOpPHI CYMTAIOT, YTO (OPMHUpPOBaHHE MOTHOLUECHHON
030HOC(EPH! CTA/I0 BO3MOXHBIM FTOC/IE JOCTIDKEHMSA KONHYECTBA KHC-
nopoga B atMochepe 3emnu 10% ot coBpeMeHHOro (émopas mouka
Ilacmepa). B Hacrosiliee BpeMs MakCHMallbHasi KOHIEHTpalVs O30HA
Habmonaercs Ha Bricore 22-42 kM. B enomM konuyecTso 030Ha B aTMOC-
depe He3HAUYUTENbHO (IKBUBAJIEHTHBIA coi TomumHoi 0,3 cM mpu
BBICOTE pTYTHOrO cTon6a 750 MM), OIHAKO €ro poib IS CYLIECTBOBAHHSA
XH3HH HEOLICHHMA. :

OTCyTCTBME XM3HM Ha Ccylle 3eMIM B apXeicKylio M MpoTepo3oifc-
KyIO 3pbl MOXHO OOBICHUTh MHOIMMH dakropamu. OXHHUM M3 INTaBHBIX
clIeAyeT CYMTATh GOJblIOE CONEepXaHME B NepBUYHONH aTMocdepe ABY-
OKMCH yriepoaa. ATMocdepa mpo3padHa IUisi KOPOTKOBOJTHOBOTO H3ny-
YyeHHs, HO MOMVIOLIAET MEPEUITYIEHHYIO TOBEPXHOCTBIO 3eMIH JUIMHHO-
BONHOBYIO (MH(}ppPaKpacHyI0) paauauMIio, YTO HPUBOAMT K HOMNOJIHH-
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TEJILHOMY HarpeBy MPU3EMHBIX CIOCB BO3MyXa (MapHMKOBBIA 3¢bdeKT).
Ha Benepe, koropas K ToMy Xe HaxoauTcs 6IKe K ConHity, yem 3emurs,
U B aTMocgepe KOTopo# Mpeobnanaer CO, (cBbiue 90% ee cocrasa),
TEMIIEpaTypa NMOBEPXHOCTH IUIAHETH! AocTuraeT 500°C.

Ilo coBpeMeHHBIM MPENCTABNEHUAM, «PaMKH» CYIUECTBOBAHHUSA XH3-
HM cocTaBnsioT +4°C K cpeIHeroaoBoi Temrneparype 3eMHOro mapa.
IloBbILIEHHE TEMITEPATYPBI HA 3Ty BEIHYHUHY MOXET MIPUBECTH K Iiepe-
TPEBY aTMOCQEpHI, KAaTacTPOMHUIECKOMY TasHBIO JIEAHHKOB, MOBBILIIC-
HUIO ypOBHSI okeaHa Ha 40-50 M M 3aTOIUICHMIO HH3MEHHOCTEIl MaTe-
pHUKOB. IIpH 3TOM HEOGXOMMMO Y4eCTh, YTO CPEAHSAS rofoBas TeMIIepa-
Typa Ha TOBEPXHOCTH OKeaHa paBHa 277,6 K, Ha MOBepXHOCTH cylumu
288 K. CnemopatenpHO, OKeaH 6ojee HHEPTEH K rNobGaIbHBIM Kojeba-
HUAM Temnepatypsl. [loBbieHye TemnepaTypsl okeaHa Gyger 6naro-
TIPHATCTBOBATL PaCCENCHHUIO TEILTOMIOOUBBIX BUAOB, B TO X€ BPEMS MO-
TYT BOSHUKHYTb JIOKaNbHbIC TeMIepaTyphl 10 90-100 C, rybutensHble mis
XHU3HH.

BecbMa uHTEpeCHYI0 H OpUrHHATBHYIO THITOTE3Y O NMPUYHHAX BBIXO-
Ala XKWU3HU Ha cyury Beickasan B.U. Jle6enes (1981). Srtor yyeHbIit cuu-
TaeT, YTO K Havyally Majeo30s BCE NEPBUYHBIE 3aMachl CO, B BomHBIX
GaccelHax MpPaKTHYECKH GBUIM MCUEPMAHBL DTO MOCTYXWIO NPHYNHON
NOAbEMa BOAHOH PACTUTENBHOCTH HAa MOBEPXHOCTb BON M YaCTHYHOTLO
BBIXONA Ha BO3NyX. ONHAKO, KaK TOJNBKO PACTEHHs BBLILUIA HA BO3AYX,
OHH BCTPETHJIMCE C OIPOMHBIM 3a[TACOM HOBOTO YIVIEPOLHOTO MHTAHMUS
B Buae CO. Pa3suBLIasicss OMOpHas CHCTEMa pacTeHMit O3BOMMIA UM
BBIHTH Ha CyuIy W 3aBOEBaTh €€ OBIUMPHbIE TIPOCTpaHcTBa. Bee 310 npo- .
M30LUTO B NEPBOM MONOBMHE Naneo30s. BrICTpoe Mcnonb3oBaHMe 3ama-
coB CO K KOHLy najieo3os TIOCTTYXXUIO HOBOM IMPUYUHOK GBHICTPOit
3BONIIOLIMM HA3EMHONM XU3HM. ,

Ele 10 HenaBHero BpeMeHM MBI TOYTH HE MMETH JIOCTOBEPHBIX AaH-
HBIX 00 3BOJIONUHM OPraHMYECKOTO MUPA B JIogaHepa3oiicKkoe (MOKEM-
Opuiickoe) Bpems. [opHble mopoxbi, KOTOpbIE OT/IarajiiCh B TO BpeEMsI,
OTHOCWJINCDH K «HEMBIM», TaK KaK NPaKTHYECKH HE CONEPXAH OCTATKOB
HCKOMAaEMBIX OPraHu3MoB. OIHY H3 TaAKHX «HEMBIX» TOJI Ha Ypaie reo-
nor H.C. Illarckuit Hassan pudeiickoii. BepxHioo yacts pudeiickux or-
noxeHuit B.C. Coxonos B 1950 r. HasBan eewdckumu. IMEHHO B HMX
6BUIO OOHAPYXXEHO HECKONBKO BHIOB GECCKENIETHBIX XHBOTHBIX, B TOM
Yucie cBocobpasHan dopMa Vendia sokolovi Keller, HanomuHaouast Jiu-
IUEHHOTO NAaHUMPS «rONOr0 TPUIOOHTa» (CHUMKH 3TUX (POPM BIIEpBBIC
omy6nvkoBaHel B 1963 r.). .

B.M. Kemnep (1979) cumraer, yto mocie saniandckozo onedenenus
(matHpyeTcs HU3aMM BEHJA M TIPEACTABIEHO MCKOMAEMBIMH MOpEHaMM-
muAAumamu) UMeNo MeCTO GHICTPOE pacceieHHe GEeClTO3BOHOYHBIX XH-
BOTHBIX, JINLUEHHBIX TBEPAOTO CKENETAa B BUAE NMAHLUMPS I PaKOBHHEI,
YEM H OOBSACHSETCH PEAKOCTb UX HAXOXICHUA B MCKOMAEMOM COCTOS-
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Huy. IIpocyuiectBoBaB okono 50-70 MJIH AET, OT NOAOLIBBI BaJLIafCKOM
cepuH (CHHOHMM BeHaa), mpumepHO 600-620 MiH JieT Ha3sal, OO MOAo-
BB GanTHIiCKOM cepuu KemOpusi, 550-570 MiIH NIeT Ha3aa, OHH CMEHM-
JIKCh acconuanmeil GopM ¢ TBEPABIM CKENETOM (OYEBHIHO, MPOMOIDKAIH
CYLIECTBOBaTh U MHOTHE GecckeneTHsle (OpMBI).

Bojce Wi MeHee JaHHBIE 00 IBONIOLIMM OPraHHYECKOro MHpa B
daHepo30e MBI MMEEM Ha OCHOBAaHWM MHOTOYHMCJIEHHBIX IaN€OHTOIOTH -
YeCKMX JAHHBIX. DTy MHpOpMAaIMIO HUXE NPHBOIHM B BEChbMa CXKATOM
BUJE, TAK KaK I10 JAHHOMY BOMpOCY CYLUECTBYET BeCbMa OOWIBHAsA JIH-
TepaTypa, C KOTOPOi XeJalolHe MOTYT JIEFKO O3HaKOMHTBCS.

Vxe B paHHeM maneo3oe (310 nmpuMepHo 500-600 muH et Hazan),
OXBaTHIBAIOLUEM KEMODHUIACKMIMA, OPIOBUKCKMI U CHWJIYDCKHUA IMEPHOMBI,
OpraHMYECKHi MUp GbLT JOCTATOYHO PasHOOGpa3eH. PacTUTEIBHBIH MUP
B MOpE MpEICTaBIeH pa3MYHBIMH BOIOPOCIISIMH, a Ha Cyllle — MXaMH H
ncwiopuramu. Cpeau XKHUBOTHBIX M3BECTHB MCKIIOYUTEIBHO MOPCKHE
$HOpMBI: TPWIOOHUTHI, TUIEYEHOTHE, MPANTONUTH, APXCOLIMATHI.

B mo3mHeM naneo3oe KpoMe BOAOPOCIEN LIMPOKOE pa3BUTHE MOJy-
yuu criopoBbie pacTeHus. C cepeAMHBI I€BOHA MOSBWIMCH XBOLUCBBLIC,
[UlayHOBBIE M TATIOPOTHHKM, B KapGOHE — TOJNOCEMEHHbIE, B pPaHHEH
[epMH — XBOIHbIE, LIMKAIOBHIC, THHIKOBHIE. [lajbilie pa3BUBAIOTCS bec-
[103BOHOYHbIC, XMBOTHRIe. HanGosiee HIMPOKO pacripoCTpaHEHH IUIEYe-
HOTHE, GPIOXOHOTHE, KOPAIUTBI, FOIOBOHOrME MOJUTIOCKH M p. ITosgBHINCh
¥ aKTUBHO Pa3sBHBAIMCH GecuesiocTHbIe (PakooOpa3HbIe), PhIOBI, 3¢MHO-
BOAHBIE, IIPECMBIKAIOLLIHECS. '

B ME3030CKYIO 3py TPOMCXOAAT 3HAYMTEJILHBIE NMPpeobpa3oBaHuUsl B
opraHMyeckoM Mmupe. W3 pacTeHuit 1IMpoKoe pacrpoCTpaHEHUE MOIy-
YWIH [ONOCEMEHHBIE, U3 CIIOPOBbLIX — HANOPOTHMKH. B KOHlE Me30305
MIOBBIILIAETCS PONb MOKpHITOcEMEHHBIX. 3 6€CrI03BOHOYHBIX XHBOTHBIX
HauboJee XapaKTepHbI NENELUOAbl, aMMOHMTHI, GElEMHHUTBI, MOPCKHE
€XH, TyOKH. U3 1O3BOHOYHBIX XHMBOTHBIX FOCITOACTBYIOHIEE TTOJIOXCHHUE
3aHSUTM TIPECMBIKAIOLIKECH, CPEIM HUX KPYIHBble GOPMBI (AMHO3aBPbI,
MXTHO3aBpel U Ap.). ITosRngioTCA NTHIIBL M MJICKOMUTAKOILHC.

B xaifH030i1CKO# 3pe 3BOMIOLUS OPraHMYECKOro Mypa MpoiaoIKacT-
cs. 1llupokoe pacrpocrpaHeHHE TNMOMyYHIH XBOHHBIC, ONHAKO rOCIOA-
CTBYIOLIIEE MECTO 3aHSLTH MOKPHITOCEMEHHBIE. U3 6€CrIO3BOHOYHBIX 1UH-
POKO pa3BUTHI MEJIELUMONb, FACTPONIOAbI, HyMMYJIHTbI, HACEKOMBIC. On-
HAKoO BeIyLIee MECTO B XXMBOTHOM MHMpE 3aHSUIM MJICKOITUTAIOLME. Onu
PUCITOCOGMIIMCH K XU3HH B BOJE, Ha CYLIIE ¥ B Bo3lyxe. B KoHIIe KaiHO-
301 TIOSABHJICS YEIOBEK — ONHO M3 BAXHEHIIMX COOLITMI OpPraHH4eCcKo-
ro MHpa.

OCHOBHBIM PE3Y/IbTATOM 3BOJIOLIUH OPraHU3MOB, MOXaNyH, AB/ISET-
¢ MX YCIOXHEHHE (XOTS NMapajUIebHO YXe HECKOJIBKO MHJUTMApIOB JIET
CYILECTBYIOT OJIHOKJIETOYHBIE BOXOPOCIH M GakTepuu).
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M3 mepBoro pesynsrata BHITEKaeT BTOPOI: SBOMIOLUA BEIET K BCE
GonbuieMy u GosbiieMy BHIOBOMY pa3HooOpa3uio. Pasymeercs, omHo-
KJICTOYHbIC TOXE MOTYT IaTh MHOXECTBO Pa3HOOGPA3HBIX (POPM, HO BO3-
MOXHOCTH pa3sHOOOpa3usi 3HAYMTENBHO BO3DACTAIOT, KOTAA KJIETOK B
OpraHM3Me MHoro. PasHooGpa3ue BMIOB B XOI€ 3BONIOLUH HEM3MEHHO
BO3pacTaeT, XOTs MHOTUE BUALI U Naxe Gojiee KPYIHbIE TAKCOHBI BHIMH-
paioT. [lo JaHHBIM NMAJIEOHTONOTOB, TOJBKO B (aHEpO30€ BHIMEPIIO He-
CKOTEKO MMJUTMOHOB BMIOB XHBOTHBIX M pacTeHMi. Mcueanu ¢ auia
3eMIIM JaXe LieJIBIEe TUITBE (apxeoumarsl, NCHIOOHUTH U Ip.).

HaxoHel, 3 CIOXHOCTH M BHIOBOTO pPa3HOOOpa3nsl OpraHU3MOB
BEITCKACT TPETHH PE3Y/IBTAT: OABWIMCH TAKHE HAOPraHM3MEHHBIE CTPYK-
TYPY KaK monynsuusi, 6uoreorcHo3 u Guochepa — 060m0uKa 3emiu,
CHOPMUPOBaHHAA XU3HBIO. '

OcoGy1o rpynny opraHM3MOB C TO3MLMIA 3BONIOLUH M dnorenesa
COCTaBIseT cucteMa Gakrepuil. CormacHo JapBHHHUCTHYECKOMY IPHH-
LMITY BLIKHBAHHMSA HaHOOJIEE. IPHCIIOCOGIEHHBIX, JO/KEH CYlLECTBOBATh
NIOPANOK, NMPH KOTOPOM NMPHCIIOCOGIEHHBIN TOTOMOK OTPUMLIAET HEMPHC-
NocoGIeHHOrO npeaka. Y 6akTepuit Booblue Kakue-Tn6o peayibHbIE
NIPEIIKM HEH3BECTHBI, B TO BPEMst KaK BCE OCTAIbHbIE XHUBbIE OPraHU3MbI
MOTYT ObITh OTHECEHBI K 6aKTEPHAM KaK MX ITOTOMKH. IToatomy y Gak-
TEPUN Kak 6Bl HeT GOPMANBHBIX OCHOBAHMIA CYUICCTBOBaTh, XOTI MHO-
TNC M3 H3BECTHBEIX B HACTOsILUEEC BpeMsl GaKTepwii. (HanpuMep, MUKOI-
NlasMononobHui  Metallogenium), no naHHbIM MaJICOHTOJIOTHH, Cylle-
CTBYIOT yXe 6osiee 2 MJIpA JIeT.

I'.A. 3aBap3u# (1979) cuuraer, yro GakTepHH CyILIECTBYIOT, IIGTOMY YTO
OHH TIPUCITOCOGIEHH K CYLUECTBOBAHHMIO HA 3eMile Ge30THOCHTENBHO K
NPUCNIOCOONIEHHOCTH JPYrHX OPraH!3MOB, M 3TO NOKAZAHO BCEH 3MOXOi
TIPOTEPO304, KOraa 6akTepiu GbUTH €AMHCTBCHHBIMM OGUTATEIISIMU Ha 3eMJle.
3HaYMT, OHM MOTYT CYILECTBOBATH 6€3 BBICILHX opraHu3moB. O6patHoe,
OYCBMIHO, HEBEPHO: BBICLIME OPraHU3Msl 6e3 6aKTepHii CylIecTBOBATh He
CMOTYT, TaK KaK OHOr€OXMMHYECKHE LMKIIB HEMOMPABMMO HApyILATCH.

Beiwe (cM. moxpasnen 2.2) mu yxe MHCaT4, YTO MO KpaiiHeit Mepe,
THOHOBBIC OAaKTEPHM IUIA CBOETO CYLIECTBOBAHMS BOOGIIE HE HYXHaloT-
€1 B OPraHMYECKOM BEILECTBE. DTHM GaKTepHUsM COBEPLICHHO Ge3pas3-
JINYHO, €CTh JIK PSIAOM C HHUMHM Ipyras XW3Hb WIH ee BooGiie HeT. B
06pa3Hoii hopMe UX MOXHO GEUIO ObI Ha3BaThH «abCOMOTHO CBOBOIHBI-
MH rpaxnaHamu ocymapcrBa xu3Hu».

C Apyro#t CTOpOHBI, B COOTBETCTBUM C HALIHMU MpeACTARIEHHAMH
MMEHHO GaKTE€pMH OTBETCTBEHHH 3a TO, YTO B 0603pUMYI0 reosoruyec-
KYI0 310Xy (2 3TO He MeHee 3 MIIpA JIeT) HEBO3MOXHO HOBOE 3apox-
ACHHC XHM3HU Ha 3eMJle M3 HEXWBOIO BELIECTBA (TIPUHLIAIT Pexu-Bepran-
ckoro). IIpu 310oM HEOGXOMMMO yuecTs BE3NECYIIHOCTh Gakrepuil (OHH cy-
IIECTBYIOT B IIYOMHHBIX IUIACTaX 3eMJIH, B TEPMATBHBIX HUCTOYHHKAX, B
cTpatocdepe M T.14.), a TaKKe UX HEOOLIMHYIO CIOCOGHOCTD K Pa3MHOXEHHIO
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(NMPaKTMYECKHU TIO 3aKOHY JABMHBI U LeNHON peakuuy). HemanoBaxHoe
3HaYeHHE MMEET M TO OOCTOSTENBCTBO, YTO B OTIMYHME OT GOJBUIMHCTBA
APYTHX XUBBIX CYIIECTB OAKTEPHM BBIMOIHAIOT (PYHKUIMIO peayLypoBa-
HHS OTMHPAIOLIETO W MEPTBOrO OPraHMYECKOro BellecTBa BIUIOTH HO
MOJTHOM €r0 MMHEPAIM3aLMH, T.€. JOBEACHHA 10 NEPBOHAYAIIBHOTO JJIE-
MEHTHOro coctapa. [ToaBepXeHbI «HanaAeHW10» GaKTepUil MPaKTUYECKH
BCE OPraHMU3MEI, B TOM YMCJIE M BBICLINE XUBOTHBIC, BK/IIOYAsl YeJlOBeKa.
O6 3TOM CBMIETENLCTBYIOT IO CHX MOp UMEIOLIME MECTO 3MUIEMUH U
maHaeMud. YTo Moxer ObITh npole sl OaKTepHii, KaK YHHUYTOXHTH
mobbie MPU3HAKM K GOpMBI 3apoXaalouleiics Xi3Hu!

OCHOBHO# ABMXYIIEH CHIOH 3BOMIOLMH OPraHU3MOB CIENYET CUM-
TaThb U3MEHEHUS Cpelibl, B KOTOPOi OHM OOMTaioT. Brillie Ha npuMepe
BBIXO[a XW3HU HA CYLIy MbI ITOKA3aJM, KaKHe XECTKUE OrpaHUYCHMS
cpena HakJIaABIBAET HA BO3MOXHOCTH €€ JBOJIOLMU.

BTOT BOIPOC AUCKYTUPYETCH JaXe Ha YPOBHE Pa3BUTHSA OTHOM OCO-
64: 9YTO B Pa3BUTHHM OPraHH3Ma BEAYILEE — HAC/IEACTBEHHOCTb WIH cpe-
na? B obuieit dopme Bompoc NaBHO pelleH: pa3BUTHE OpraHM3Ma MOHH-
MAaeTcs KakK peajlM3aliusi ero NMpU3HAKOB, FTEHETHYECKM 3anporpaMMHUpO-
BAHHBIX, HO 3aBHCSALMX OT YCJIOBHI HAaHHOM Cpeabl (HOpMa peaklLiMH).

OnHaKoO MPH 3TOM CIIPABEUTHBO CITPOCHTH, PABHOMEPHO JIU BIWSAIOT
HaC/IeICTBEHHOCTh M Cpelia Ha padiiM4yHbie Mopdonormyeckue u OyHK-
LHOHANLHBIE IIPU3HAKM OPraHM3Ma B NpoOLEcCe UX cTaHOBJeHHUA. Jlaxe
He CMEUHATTUCTY ACHO, Yr0 ONHHU NpPH3HaKU 0ojlee KOHCEPBAaTUBHBEI, T.€.
Gonee HacNENCTBEHHO AETEPMHHHPOBAaHLI, a IPYTHE, HAOOOPOT, U3MEH-
YHBHI B YCIOBHSAX MeHsolielca cpenbl. OTBET Ha 3TOT BOMPOC IMTO3BOJISA-
eT aThb 6ausneyoewii MeTol, paspaGoranHbiit 6onee 100 mer Hazan @.
laneTOHOM.

HUcnonp3ys ator Meron, B.A. HukuTiok (1978) nokasan, 4ro Beayilee
BIMSHUE Ha TEMIIBl POCTAa OPraHM3Ma OKa3bIBaloT (HaKTOPhl CpeaAbl (BEp-
Hee, BIMSAHHE HACIEACTBEHHOCTH OKa3biBaeTcsl Hu3kum). [IpuunHoOM ak-
LeJepaliMi pa3BUTHSA OH CYMTAeT «KOHGIUKT OpraHM3Ma CO CpEIoM».

MoryT 66T CO30aHBE TAKME CBEPX3KCTPEMAJILHBIE YCIIOBUS CPEIBL,
YTO POCT OpPraHM3Ma NMpPEKpPaTUTCA BOOOLE, T.€. OH HOTMOHET.

IIpuMeHUTENBEHO K BUAY 3TO O3HAYaeT, YTO BUI OPraHU3MOB MOXET
CYLLIECTBOBATH JIO TEX MOp, MOKA OKPYXalolllas ero NpupoaHas cpeaa coor-
BETCTBYET TEHETHIECKHUM BO3MOXHOCTSIM IMPHUCIOCOOIeHUs! JaHHOrO B1a
K ee usMeHeHusM. Ilpu ryGokMX U3MEHEHHUAX YCIOBHH CpEINbl M€HETU-
YecKue BOZMOXHOCTH BHIA aanTUPOBAThCA K HUM MOTYT OBITH MCYepria-
HbI, ¥ BHJ MPEKPATHT CBOE CYILIECTBOBAHHE. DTO HEOOXOAMMO YUMTH!3aTh
IIPY JTIOOBIX «PEBOJTIOIIMOHHEIX» IPEOOPa30BaHUAX NPHPOABI.

M.H. Byariko (1982), u3yyasa 3BOJIOLMIO TOJIOBHOTO MO3ra MJIEKO-
MUTAIOLIMX, MIPHILET K BHIBOAY, YTO KPOME CYyLIECTBEHHBIX U3MEHEHHI
NPUPOAHLIX YCJIOBHIT HA YCKOPEHWE Pa3BUTHS FOJMIOBHOrO MO3ra Cyuie-
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CTBEHHO BIIMACT €llie¢ OOUH (aKTOp — -BBICOKHH YPOBEHb 3aMOTHEHHUS
«3KOJIOTHYECKON €MKOCTH» Ouochepsl NMpOrpecCUBHBIMU TPYINaMU
XXUBOTHBIX.

3.U. KonyusHckuit (1989) 3BONIOLHIO CBA3BLIBAET C MOCTOSHHBIM
paspelIeHHeM INPOTUBOPEYUS MeEXAY Oe3rpaHHYHOM CIOCOOHOCTBIO
OPraHM3MOB K Pa3sMHOXECHMIO U OrPaHHYEHHOCTBIO B KaXAblii KOHK-
PETHBI MOMEHT re0JIOrMYECKON UCTOPUH MaTepUANbHEIX PECYPCOB, KO-
TOpLIE MOTYT OBITH MCITONB30BAHBI B MPOLIECCAX XH3HEAECATEILHOCTH
opraHu3MoB. Pa3pellieHue 3TOro npoTHBOpeYrs GBUTO BO3MOXHO TOJNb-
KO Ha ITyTH CO3JaHHA Bce BGoiblie MporpecCUBHBIX GOpM, CITOCOGHBIX K
OBJIANCHMIO HOBBIMM HMCTOYHUKAMH BELUECTBA WU SHEPrHH M K palMo-
HaJIBHOMY MX HCIO/Jb30BaHHUIO. Bce 3TO Benmo K oOlLEMY YCIOXKHEHUIO
CTPYKTYphbl O6Mocdephl, paclUHpeHHUI0 O0NacTH €€ pacCIpOCTPaHEHHUs M
YBEJIMYCHUIO YHC/IA PA3TUYHBIX OpPraHMyecKuXx opM.

BecbMa 3aMaH4YMBO NMpoGIEeMBI 3BOMOLIMH OPTaHMU3MOB HM3y4aTh He
TOJILKO Ha MakKpo-, HO U Ha MOJIEKYJIIPHOM YpOBHe. B mocnenxue roasl
chopMHpPOBANIOCH JaXe OCOGOE HAIpPaBIEHHE TEHETHMKH — XUMU4ecKds
naaeoeenemuxa.

OnvMH M3 TBOPLIOB 3TOM HayKM, ABaXAbl HOGEJIEBCKUil saypeaT
JI. TlonuHr TaK BIpa3sHiCs O €€ BO3MOXHOCTAX: «Eciu paccMaTpuBaTh
BCE MPHUPOIHBIC CUCTEMH, TO XUBAasi MaTepusi OyIeT CTOATh Cpedd HUX
COBEPLIEHHO 0c060. Beab TONBKO OHa, UCILITHIBAsA OYEHD CYILIECTBEHHBIE
NpeBpalleHHs, CIIOCOOHa XpaHUTh HHGOPMALIHIO, OTPAXAIOLIYIO HCTOPUIO
ee pazputs. MHdopmalma 31a 3anmmcala B caMUX MOJIEKYJIax, COCTAaBAA-
IOLUMX XHMBYI0O MaTepHio. Bompoc B TOM — Kakue MMEHHO MOJEKYIBI
conepXar MHPOPMALHIO OTHOCHUTENLHO MX mpouutoro? Kakum obpa-
30M MOXHO U3BJI€Yb U3 HMX 3Ty MHGpopMaumio?s (1979, c. 33).

Bce xe ¢ TakuM YyTBEpXKAEHHEM MOXHO COMIACUTBCS JIMILD YaCTHYHO.
Bo-nepBeix, HHGOPMALKMA O NPOLLIOM OPraHU3MOB CONEPXKHTCA He
TOJIBKO B HMX MOJICKYJISIPHOM KOA€, HO H B MOP(OJOTrHH, BHYTpEHHEM
CTPOCHMH, IOBEAEHUM M NPYTMX Mpu3HakKax. M passe He «CBHIETENb-
CTBOM TTIPOLILIOro» SIBIAETCA TOT (PAKT, YTO B OHTOrEHHHM OCOOM IOBTO-
paercs puaoreHus BUIa, T.€. UCTOPHUs ero 3Bonouuu? Bo-Bropoix, xpa-
HUTEIAMH MHQPOPMaUMH O TMPOLWIOM ABIAIOTCS TAKXKE IeOJOTMYECKHE
¢dopmaiun. Benb 1o cocraBy, CTPOEHHUIO, YCIOBUSAM M JPYTHM IPU3HAKAM
MBI PEKOHCTPYHUPYEM HE TOJIBKO KOHTYPHI JPEBHHX MAaTepHMKOB, ITyOH-
HBI MOpEH, HO U KJIIMMATHI MPOLUILIX 3MOX.

HApyrue uneu JI. [TonuHra, Ha Hall B3MIsAA, BECHMA IOJE3HbI, KOHCT-
PYKTHBHBI 4 B NICPCIIEKTHUBE MOIYT CONEHCTBOBATh CYLIIECTBEHHOMY IpPO-
rpeccy H TO3HaHMHU 3BIIOLMH OPraHHU3MOB.

JI. TlonuHr cyuTaer, 4T0 MaKCHMyM MHGOPMALIMHI COIEPXUTCS B HaH-
GoJiee CITOXHBIX MOJIEKY/IaX U 3TH MOJIEKYJIBI TOAPA3ACIAET Ha ceManmo-
hopemuneckue, snucemanmuueckue u acemMaHmuyeckue.
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CeMaHTOGOpETHYECKHE MOJIEKYIBI (WJIH CEMaHTHIBI) HecyT MHpOp-
MalIMIO T€HOB HIIH ee 3armuch. OHM TAKXKE JeNATca Ha TPH I'PYIIILL: [TEpBHY-
HBIE, BTOPHYHBIE M TPETHYHBIE CEMaHTHABL. [IepBUUHEIMU CEMaHTHIAMH
SBIISIIOTCS CAMH FeHbl. BTOpHYHBIMM CEMaHTHIAMM SIBJISIIOTCS, HAIlIPUMED,
mostekynel PHK, kxoTopble CYMTBIBaIOT UHGOPMALIMIO C MATPULIbLI TEHOB.
OH#, B CBOIO OYepelb, SIBIAIOTCS OCHOBOM ISl CHHTE3a MOJMIENTHIOB.
MostoMy nonunentuasl (Mo KpaitHeit Mepe, GONBIIMHCTBO U3 HHX) —
3TO TPETHYHBIE CEMAHTHUIBI.

DNHUCEMaHTHYECKHE MOJIEKY/IHI SBISAIOTCA MPONYKTOM Toit MHGOp-
MaliM{, KOTopas 3aJoxeHa B ceMaHTHAax. K 3Toil kaTeropu oTHOCATCS
BCE MOJIEKY/IBI, KOTOpHIE CO3MalOTCA GepMEHTaMH B OTCYTCTBHME MaTpH-
1[I, HATIPUMEDP MOJMEKY/BI YINIEBOAOB U XHPOB.

AceMaHTHYEeCKHE MOJIEKY/IBl He 00pa3yloTCsl OPraHM3MOM, ITO3TOMY,
HM NpSAMO, HM KOCBEHHO HE OTpaXaloT HMKaKoi MHpOpMaluH, B HEM
coflepXamleiicss. OHM B OpraHM3M MOTYT IOCTyNaTh C MUUIEH, JIeKap-
CTBOM WIHM OPYTUMHM IIyTSMH.

DBOJIOLMA CEMAHTH MTPOTEKAET, NO-BUIUMOMY, ITyTEM 3aMEILCHHSA
NIPEUMYLLUECTBEHHO OJHOIO 3JMIEMEHTa («CTPOMTENBLHOTO KHMPIUYHMKA»).
Jna noaumnenTuaoB — 3To ofuH 3meMeHT U3 50-300, a 11 cCOOTBETCTBY-
JOLUIMX HYKJIEMHOBBIX KHCIOT — onuH u3 150-900. Ho maxe Takoe, Ha
NEPBBI B3MISAA, HE3HAYUTENIBHOE 3aMEIIEHHEe MOIVIO NPUBOAXTH K IJIy-
60KMM H3MEHEHHSM Ha BBICIIIEM YPOBHE OPraHHMYECKOH HHTETpallHu:
Belb B PE3yJILTAaTE MEHSUICA YCTAHORJIEHHBIM TMOPSNOK B3aWMOAEHCTBHUA
MOJIEKYII.

JI. TIonMHT NMPUBOIKUT UHTEPECHBINA NPHMEDP, CBUICTENLCTBYIOLIMIA O
FEHETHYECKOM OTAAJICHHOCTH HEKOTOPHIX XMBOTHBIX IO OTHOUICHHUIO K
4enoBeKy. Tak, u3yyasi OCAEAOBATENBHOCTh AMHHOKHCIIOT B reMOIJIO0H -
He, YIAJIOCh YCTAHOBUTD, YTO B-LieNb reMOrJIOOMHA JOWAIY OTAHYACTCH
OT COOTBETCTBYyIOLUEro GenKa yenoBeka B 26 Mecrax (Bcero B-1ensb re-
MOrI06MHa cocTOMT M3 146 aMMHOKHMCIIOT), cBUHBM — B 10 Mecrax, a
TOPWUILI — BCErO JIMILUL B OMHOM MeECTE. '

PasyMeeTcs, paiune 4eloBeKa M 00e3bAHBI HE CBOAUTCA K OIHOMY
«KMPIIHYMKY» B OXHOM M3 Lemneil reMornmobuHa. [loka yesoBeK CTan
YEeJI0BEKOM MEHSUIOCh CTPOEHHE MHOIMX THICSY MOJIEKYJ] 6€/lKOB, HyK-
JIEMHOBBIX KHMCJIOT, TMOJIMIIENITHAOB M APYruX coeauHeHMit. CxazaHHoOe
BHIILIE SIBISETCS €le OMHUM CBHAETENIBCTBOM TOr0, HACKOJIBKO CIOXHBI
TeHETHYECKHE OCHOBHI 3BOMIOIIMH OpraHu3MoB. U ecnu KTo-TO CYMTa-
€T, YTO 3Ta NMpoOJIeMa yXe pellleHa, Ha Hall B3TJISIA, 3TOT «KTO-TO» IIIy-
6oko ommbaercs.

JaHHBIN MoApa3slen 3aBEPLIUM CCHUIKOM Ha OPMTHHAJIBHYIO PadoTy
A.Jl. Apmanna (1988), xoropblit mpo6GiieMy 3BOMIOLIMU PACCMOTPEII C MO3H-
uuit Teopur MHGopmauuu. Ilo mueHuio A.Jl. ApMaHaa, HeyMojluMas
JIOTMKA COXPaHEHHSI CHCTEM, HAWIYYIUMM OOpa3oM MPUCHOCOOIEHHAs K
6oprbe ¢ LUIyMOM, IpHBeEla K BO3HUKHOBEHMIO CBOWCTB, ITOMOralOLUKX
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NPEoNOoNeBaTh HE TONBKO OOBIMHBIE 11O CBOEH CHJIE MMITYJILCHI, HO M W3
pana BoH BbIXomsuiMe. Cpeld TakuX CBOMCTB BAXHEHLIMMM MPEACTaB-
JAKTCA  Konupoeatue (MHOrOKpaTHoe XyGiHMpOBaHHE WHGOPMALMH HIH,
TOBOPSl GHOIOTMYECKUM SI3BIKOM, DAIMHONCEHUE) U CaMOOP2AHUSAUUA.

IToka camoopraHM3alHs CylECTBOBANA OTHEBHO OT Pa3MHOXCHHUA,
CO3JaHHBIC MPUPONOH KOHCTPYKIMH OKa3bIBAIUCh CIIMIIKOM YS3BUMBI-
MH IUISI MPOLIECCOB NE3UHTErpallMi. B XMBOM BelliecTBE COEAMHIIHCH
CMOCOOHOCTh K CaMOOPTaHM3aLUK C BO3MOXHOCTSMH IIpEBpAllaTh He-
OpPraHM30BaHHOE BELIECTBO B CTPYKTYpPbI, MIONOGHEIE YXXE€ MMEIOLIMMCSH
obpa3suaM, U 3aNONHATL STHMH CTPYKTYpaMHM CBOGOIHOE IPOCTPAHCTEO.
Teneps ruGens oqHOI WK Jaxe GONBLIEH YaCTH «KOMHIl» YKe He O3Ha-
4yajla HCYEC3HOBEHHE MH(pOpMauMK HAHHOTO THIIA M HEOOXOHMMOCTH
HaYHHATh CUHTE3 CHavaja. '

HaneHeiuryio 3somoumio A.Jl. ApMaHI NpeacTaBIseT BeCbMa oGpas-
HO: «llemu coBepLIEHCTBOBaHHSA CTPYKTYp, HONBEPralolIMXCH CaMOOp-
TraHU3alMH, YPE3BLIYANHO YIUIMHWINCE, YXOA B 6eCKOHeYHOCTD. OTAEND-
HBI€ 3TIM301bl CAMOOPraHM3ALMH CIIWIMCh B KOHBelep 3Bomouun» (1988,
c. 95).

3HeCh XK€ OTMETHM, YTO MEXaHU3M KOMMPOBAHUS OKA3AICH HACTO/b-
KO 3(HEKTUBHBIM, YTO Ha OMpPENENCHHON CTaIHM SBONIOLUM MOSBHIHUCE
Guonoruyeckue HOpMEI C ABOIHBLIM KONMPOBAHHMEM, T.€. TIOBTOPSIOLIME
“KOIMHH» HE TONBLKO B IIOTOMCTBE, HO M B CTPOEHHMH KaXZOH OCOGH.
BriepBbie nBoitHOE KOMMpPOBaHHE MBI HaGTIONAEM y KOJIbYATHIX YepBeil
(Annelida), Teno KOTOPBIX COCTOMT M3 CETMEHTOB, TIPHYEM KAXIBIid Cer-
MEHT OTHOCUTEJIBHO CAMOCTOSITENIEH U CONEPXHT CBOM HEPBHBIC Y3IIBI,
KOJIBLIEBEIE KPOBEHOCHBIE COCYAbI, BBLACIUTENbHBIE OpraHel. Pasnenen-
HBI# Ha 4acTH, Takoi YepBb CIOCOGEH PEreHEPHPOBATHCSA A0 ITONHOLIEH-
HoMt ocobGu. Kak yxe ormewamoce B mompasnesne 2.1, KonpyaThie YEpBH
AaJI1 Hayano OOLIMPHOMY ¥ 3BOMIOLIMOHHO MEPCIIEKTUBHOMY THITY Wie-
HHUCTOHOTHUX (Arthropoda), MHOTHE M3 KOTOPBIX TAKXE COXPAaHWIH 3Je-
MEHTHI KOITMPOBaHUSA B CTPOCHHMM Teia.

KonbyaTeie yepBi oka3amuch BecbMa XM3HECIOCOGHBIM «TBODEHH-
€M npuponsl». Tak, pon Serpula n3secteH ¢ BepxHEro CHIIypa M MOHBIHE.
Hanpumep: B coBpemenHbix Mopsx (SIMOHCKOe M Op.) XMBYT KOJIOHM-
anbHble YepBU Serpula vermicularis, BHIENSIOIUME 3aLUTHBIE M3BECTKO-
BbIE TPYOKH (II03TOMY HX €lLE Ha3LIBAIOT «TpyOKoXwIaMu») M3-3a stux
TpYGOK pox Serpula u 6nm3kue K HeMy GOPMEI OTHOCAT K TTOPOXOOGpa-
3yromiuM opraHu3MaM. B Cesepo-3ananHoit 'epMaHuu M3BECTEH HHX-
HEMEJIOBOH cepnyaum (T.. Topona, oGpa3oBaHHAs CEpPIIy/IaMH), TUIACT
KOTOpOro IKOCTHTaeT MOIUHOCTH 50 M H MECTaMH CIUIOLUbL COCTOMT M3
TPYOOK 3THX HCKOMAEMBIX OPraHM3MOB.

112



2.6. YCJIOBHUA CYHIECTBOBAHUA OPTAHU3MOB

BaxHeitieit 3agaueii 3KoNIOruM ocodeil (ayTIKonoruu) SBISETCH
H3y4YE€HHE YCIOBUI CYIIECTBOBaHHA OpraHM3MOB. BaxHeiiimmu ¢akro-
paM¥ Cpellbl, ONpeAcASIOIIMMH IPaHHLIBI CYLICCTBOBAHUSA XU3HHU, SBIA-
€TCH TEMIIepaTypa, CBET, BOAA, BO3AYyX, MT0YBA U, ECTECTBEHHO, HATHYHE
MUILEBBIX PECYPCOB. XOTH, IT0 CYTH, SITUTET «BaXHEHIIMe» ABIAETCA BECbMA
YCIIOBHBIM, TaK KaK BCE¢ NPUPOAHBIE YCIIOBUS CPELbI, Heo6xonnMue his) (]
XWU3HH, UrpalOT pPaBHOMNPABHYIO POJib.

2.6.1. Temnepatypa

ZKu3Hb coxpaHseTcs P TAKKX TEMIIEPATypaX, KOTOpbie 00eCIeYHBaIOT
IPOSIBNIEHME CBOICTB, HOPMAJIBHOE CTPOEHHE U GYHKLIMOHUPOBAHUE TPEXIE
Bcero (hepMeHTHBIX GeIKOB. ITO B cpeAHeM UHTEpBan TeMitepatyp ot 0 1o
50°C. Xorsi misi MHOTHX OpPraHW3MOB MHTEPBaN MX XH3HCIEATEIBHOCTH
LIMpe M XapaKTepU3yeTca CAenylOlMMH npeacjiaMu (tabn. 2.3).

Tabauya 2.3
TemnepaTypame npeae/bl XKu3HeAeATEIHHOCTH OPraHH3MOB
(Horensen, 1959)
Cpena cyuiecTBoBaHHs Temneparypa, °C
OpraHH3MoB MuHuManpHas | MakcuManpHas AMIUinTysa
Cywa - 70 55 125
Mope -3,3 35,6 38,9
IIpecHbie BOOM 0 93 93

M3 taGnuusl BUAHO, YTO BLIXOR PACTUTENLHOCTH M XXMBOTHBIX B XOZ€
3BONIOLIMM M3 MOpSt Ha Cyllly 3HaYMTENbHO PACUIMPWJI TEeMIIEpaTypHbIE
Apeaesbl CYIIECTBOBAHUSA XHM3HM.

[To oTHOLLEHHIO K TeMIlepaType MOXHO palMyaTh CJIEXYIOLMe KO0~
TMYECKME THTTH OPTaHU3MOB. MEPMOGRULIbHbIE, KPUODUADHBIE 1 ME30MmePMHbIE.

K guciy TepMo¢hwIoB OTHOCAT OPraHM3MBI, KOTOPHIC HE MOTYT XHTh
M pa3sMHOXAThbCs TNMpU NAeHUH TEMIIEpaTypbl HUXE HOCTAaTOYHO BBICO-
KOTO YCJIOBHOIO nopora (OORIMHO B Ka4E€CTBE TaKOro fopora NnpuHHMa-
ercsa temneparypa 18-20°C). TepmodunaMH SBISIOTCA BCE OBUTATENH
TEPMAJIbHBIX HCTOYHHKOB, TPOITHKOB, BHYTPEHHHE NMapa3uThHl TETUIOKPOB-
HBIX XWBOTHBIX ¥ Op. U3BeCTHBI OaKTEpHH, KOTOPBIE XXHUBYT B rOpsIYMX
ucroyHukax Mcnangun, KaMyaTky ¥ ApYyrMX BYJKAHUYECKUX PafOHOB C
Temriepatypoit Boasl 85- 95°C. HecKoJbKO BHIOB 3€JE€HBIX BOLOPOCIEH,
CYILECTBYIOLINX B BEPXHEM CJIO€ MOYBHI ITYCTHIHB, BELAEPXUBAIOT TEMIIE-
patypy no 65°C. Eute Gonee Bricokue temmeparypui (o 80°C) mepe-

8 — «OCHOBEI 3KONOTHH» T. | 113



HOCAT JIMLIIAHHUKA U CEMEHA IMYCTBIHHBIX PaCTEHH. MeHee yCTONYHBLI
K BBICOKHM TEMIlEpaTypaM XWBOTHble. O@HaKO H3BECTHBI pPaKooOpa3-
HBIC M JIMYMHKH NBYKPBUIBIX, KOTOPBIE MOTYT XUTh B BOJIE C TEMIIEpaTy-
point 50-55°C.

K uncny xproduioB (wiu mepmogo6os) OTHOCAT OPraHH3MBI, CHO-
COGHBIE XUTb U Pa3MHOXATHCSI TOJIBKO NPH OTHOCKTEIBHO HU3KHX TEMITE-
parypax (He Boie 10°C). BT0 B OCHOBHOM OGHTATEM BHICOKMX LUMPOT,
BBICOKOIrOpU#, mellep, IIyGHH OKeaHOB M Mopel. B momnsipHBIX Boax ¢
Temmneparypoit or 0 no — 2°C HaGmiomaercs BecbMa Goratast dayHa M
¢ropa (MUKPOBOIOPOCITH, 6ecnio3BoHOYHBIE, prIOLI). MaccoBoe pa3su-
THE KPHOWIBHBIX BOAOPOCIICi OKPAILMBAET MHOTA 1€ U CHer («Kpac-
HBIi1 CHer»).

HaxoHeu, Me3oTepMHble OpraHM3MBl CYIIECTBYIOT IIPH CPEOHHX
SHa4YCHUAX TeMrteparypHoro dakropa. K MezorepmaM orHocutcs 60Mb-
IUMHCTBO BHLOB YMEPEHHBIX LIMPOT. :

OcHoBHasi Macca OpraHM3MOB He 06/ajaeT (QYHKUHEHl aKTUBHOM
TepMOpery/Isunu. Ux akTuBHOCTB 3aBHCHT OT TeILTa, [TOIy4aeMOro U3BHE,
a Temrepatypa Tejla 33aBUCHUT OT TEMIIEpPaTyphl OKpyXalolueil cpensl. Ta-
KWE OpraHu3Mbl Ha3bIBAIOT noluKuaomepmuoimu (3xkmomepmubimu). Xo-
JIOTHOKPOBHOCTh XapaKT€pHAa MMKPOOpPraHH3MaM, pacTeHHsIM, 6ecros-
, BOHOYHBIM M 3HAYHMTEIBHOM YacCTH XOPHOBbIX XKHBOTHBIX.

ITTvusl M GONBILMHCTBO MJIEKONMUTAIOIUMX CIIOCOGHBI MOMIEPXKH-
BaTbh NOCTOSIHHYIO TEMIIEPATYpy TeJla HE3aBUCHMO OT TEMIIEPATVPHl OK-
PyXalolen ux Cpeabl (3a CYeT Terula GHOXMMUYECKHX peakimit). Takue
OPraHH3MHI NTOLYYWIN Ha3BaHHUE 2omotiomepmubix (3Hdomepmubix) 3a cyer
3TOr0 MHOTHME XHBOTHBIE MOLYT XHMTb W Pa3MHOXAThCH MPY OTPHMLIA-
TEJILHBIX TeMIepatypax (6eblit MeIBeNb, CEBEPHEIA OEHb, JIACTOHOTHE,
MUHIBUH). YacTHBIM ClTydaeM rOMOMOTEPMUH SIBIAETCS 2emepomepmus.
OHa CBOMCTBEHHa XWBOTHBIM, BIANAIOLIMM B 3UMHIOIO CITYKY (MeaBe-
AU, CYCIIMKH, €XM, eTydre MBIUM U Ap.). [Ipu 3roM TeMiiepaTypa X Tena
3aMETHO ITOHMXKAETCs 3a CYeT 3aMmelyieHHoro obmeHa seulects (Borpa-
HOBa U 1p., 1985).

JINWaiHMKH, HEKOTOPBIE MOJUTIOCKH, HACEKOMBIE CIIOCOGHB! XHTh B
UIMPOKOM MHTEPBAIE TEMIIEPATYP. DTO 36pumepmHsie OpraHu3Mel. Cpeau
NMO3BOHOYHBIX XHBOTHBIX HauGoNee 3BPUTEPMHBIMH SIBISIIOTCSA HEKOTO-
PbI€ PHIOBI, KPYNHbIE XUIMHUKKM (ITyMa, THIPHI, MEIBENH).

Cmenomepmnbie OPraHU3Mbl XUBYT B Y3KHX TEMIIEPaTYPHBIX Mpene-
Jlax K REJIATCS Ha TeIUIomoOUBBIE (OpXHAeH, YaitHBIi KycT, Kode, Kakao,
KOpaJUTHI) M XOJIONHOMIOGHBEIE {PaCTHTENLHOCT TYHIPHI, PhiGH MOMAp-
HBIX GacceiHOB, oOUTaTe/n abuccany).

Takyo TepMocneunanu3auMio OpraHM3MOB HEKOTOPHIE ABTODHI
OOBACHSIOT TONMBKO MPOCTOM afarnTalueil K YCJIOBUSIM OKpPYKAIOUICH HX
cpeanl. Cnenyer oTMETHTb, yTO B 30-X romax cpeay yacTy OHOJIOrOB BO3-
HHMKJIO TE€YEHHUE, CTOPOHHMKM KOTOPOro Pa3BUBAIH MBICAL O TOM, YTO
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3KOJIOTUSA TIpU3BAaHA 3AHUMATbCS B OCHOBHOM HM3yYE€HUEM aJarTallvM.
Tak, M. JleBun (1933) B nepBoM u3manuu BCD nucan: «DKonorus, Wik
OHKOJIOTHA,... pa3ied GMOJNIOrMH, M3yJalolMii mpucnocobieHus (ajamn-
TallMM) XHBOTHHIX M PACTEHHMH K OKpyXaloilieii HeEOpPraHU4eCKOH M
opraHu4eckoi cpene» (c. 192). AHATOrHYHYIO MO3UIIMIO 3aHUMAJ TaKXkKe
A.A. TlapaMOHOB, KOTODEIi MHCAN: «DKONOTHSA M €CTh HayKa O IPUCIIO-
coONMeHusAX (aganTalusaX) XHMBOTHBIX M PAaCTEHHH K YCIOBMSIM CpEIbl.
BKoJIOTHS MMeeT CBOel 3aayeil u3ydyeHne GopM NMPUCIIOCOONIEHUH opra-
HU3MOB K Cpelle, 2 paBHO U T€X 3aKOHOMEPHOCTEH, KOTOPBIC ONPENENSIOT
MPUYHUHBI BRDKMBAaHHS HCCJIEAYEMBIX OPraHM3MOB B OIHHMX YCJIOBHAX WIHM
HX JernpeccuH U rubes — B ApYrux ycaoBusax» (1933, c. 404).

Taxoit ynpollieHHHIT ITOAX0A B HAacTOSIlIee BpeMsi oTpuLuaerca 60mb-
IIMHCTBOM GHOJIOTOB M 3KOJIOTOB, TaK KaK HE YYMTBIBACT HOITYISLUOH-
HO-OMOILIEHOTHYECKOTO YPOBHS XHMBOro M HeXHBOro. bosnee obpa3Ho
MOXHO OBbUIO GBI BHPa3sHTBCH TaK: YTOOH Tpornudeckoe KodeitHoe ae-
PEBO MOIJIO PacTH H IUTONOHOCHTD 3a MOJMSIPHBIM KPYroM, €My NPHIILTIOCh
6Bl NPEBPAaTUTLCA B KAPIIMKOBYIO Oepe3Ky, T.€. WieHa TYHIPOBOro co00-
LIECTBa.

JaHHble, npuBeneHHbIe B Ta0M. 2.3, OTHIOND HE ABRIAIOTCA HpeAebHbI-
MH IJI9 COXpaHeHUs XH3HH. PyHIaMEHTATBHOE H3YYEHUE MOPO3OCTOMKOC-
TH pacTeHHi M MX KieTok 6pu10 Hayato H.A. MakcuMmoBEIM ewue B 1908-
1912 rr. Ero yyenux U.M. TymMaHOB BNOCACACTBHMH pa3paboTan TEOPHIO
3aKaJIKM pacreHHuil. Ha ocHoBe 3Toif TeOpHH yAaeTcsi HMUTHPOBATb eCTe-
CTBEHHBIN MPOLIECC OCEHHETO 3aKAJIMBAaHUA U ITyTEM IMOCTENEHHOro CHU-
XEHHA TEMIIEPAaTyphl 3aMOPaXHBaTh HEOOJIBIINE OpPraHbl APEBECHBIX H
TPAaBIHUCTBIX PACTEHMIi IO PalIMYHBIX TEMIIEpaTyp M Jaxe N0 TeMIie-
paTyphl Xuakoro asota (-196°C) u xunxkoro Bogopona (- 253°C). Ilocne
MOCTENEHHOrO OTTAUBAHUS 3TH OOBEKTHI COXPAHSIOT XU3HECITOCOOHOCTD
M M3 HUX MOXHO TTOJYYHTh Leable pacrenmsd. B koHue 80-x JIx. XeHIuoy ¢
COaBTOpaMH MOKA3aJl BO3MOXHOCTH BLDKHBAaHWSI BEPXYLUIEYHBIX TKAHEH
(MepucTeM) Kaprodeas U ToMaToB nocie — 196°C npu ouyeHb OBICTPOM
3aMOpaXHBaHUM U OTTauBaHKMU, a M. Takeyyn — KyabETypBl TKAaHM Map-
LIIOHIIMK TIPH MEMTEHHOM 3aMOpaXMBAHHU Mocie 3akaiuBaHus (By-
teHko, I[Tonos, 1979).

OTH JaHHBIE CBUIETEIBCTBYIOT O BO3MOXHOCTH MEpeaayd XH3HHU
gepe3 KOCMHUYECKOE MPOCTPAHCTBO (NMOoApoOHEe O BO3MOXHOCTH Cylie-
CTBOBaHMA KOCMMYECKMX (OpM XHM3HM CM. B pasaene 3).

B 61onoruu ¥ cenbCKOXO3sTACTBEHHBIX HAyKaX MPakKTUIEeCKOe 3HaYe-
HUE MMEET cyMma 3dexmuersix memnepamyp, XapaKTepU3yIollas TeIUIo-
BOH pEXMM 3a BEreTallMOHHBIA WM J1I00OH Opyroi nepuox XU3HH pa-
CTEeHHIt U IoTyYaeMast IyTeM CYMMHPOBAHHUS CPEOHUX CYTOYHBIX TEMIIE-
paTyp Bo3ayxa 3a paccMaTpuBacMulif mepuoa. Ha nmpakruke 3TOT
MoKa3ate/b IOMy4aloT MyTeM CYMMHPOBAHMSL €XENHEBHOTO MpeEBhIlIe-
HHS CPEIHECYTOYHON TeMIIEpPATYPH BO3MyXa Hal YCIOBHOM BEMHYHMHOM
HHXHEro TeMIIEPAaTYpPHOro Npeieia BereTalud PacTEHUH WIM IPOXOXK-
JEHUSI UMM OIpeaeieHHOH (eHomornyeckoit $asspl.

115



O6BIYHO TMPUHUMAIOTCH CIIEAYIOIIHE 3HAYCHMS MOpPOra BEreTallHy:
VISl XONONOCTOMKMX KynbTyp +5°C, M KynbTYD YMEPEHHOM I0J0CHI
+10°C, mna Teruiomo6uBsbix pacrenuit +15°C. Cymma 3heKTHBHBIX TEM-
FIEpaTyp 3a MEepHOJ BEreTaluH [UIA XONONOCTOHKHX pacTeHUH MOXET
6bITh MeHbLIEe 1500°C, w14 TerwtomobuBhix — Beeraa 6onpiue 2000°C (xion-
yaTHUK — cBbiwe 3000°C, puc 3500-4000°C).

OnHako o6a BbIlEe MPUBEAEHHEBIX Crocoba pacyera CyMMbI 3ddeK-
TUBHBIX TEMITEPATYD I KOHKPETHBIX IPYII PaCTCHH{ HE COOTBETCTBY-
10T GaKTUYECKUM HHTEpBaJlaM GOTOCHHTE32 (Tabi. 2.4) U MOITOMY MOTYT
CYMTATBCH TONBKO MPUOIM3UTENbHBIMU. Tak, GoTocHHTE3 Jaxe y Tpo-
MH4YECKUX PACTEeHUN HauMHaeTcd Npu temrepatype 5-7°C (a He +15°C),
B YMEPEHHOH 30HE OH MOXET IMPOTEKATh IPH OTPULIATEILHBIX TEMITIEpa-
Typax (y BEYHO3ENEHBIX XBOWHBIX GOTOCHHTE3 HaYMHaeTcs MpH -5°C, y
JIMUIAAHHUKOB XOJIOAHBIX obnacteit ripu -15°C u maxe -25°C). Teoperu-
YECKH M3 CyMMBI 3¢ dEKTHBHBIX TEMITEPATYP CIEIOBAIO Obl BLIYMTATH
TEMNEPATYPhl (M MX CYMMBbI), NPEBHIILAIOIINE TEIUIOBLIE rPaHMLIB PoTO-
cuHTe3a (coiwie 30-40°C).

Tabauya 2.4

TomnepaTypHibie XapaTepACTHKH NOTTOIGEHHS NBYOKHCH YTIEpoia
pacrennsamMu (Peiimepc, 1990)

TemnepatypHas rpaHuua OrrruMaJIb-
I'pynna pacrenutt nornoueHun,*C . HBI# HHTEPBAJ,
HYDKHSAA BEPXHANA °C
1 2 3 .4

TpaBAHHUCTHE pacTeHHS:

TPOIUYECKHE 5+7 50-60 35-45

CENbXO3KY/IbTYPH -2+0 40-50 20-30

CBETOMOOHBbIE -2 +0 40-50 20-30

TEHEBBLIHOCIMBEIE -2+0 ~ 40 10-20

ITYCTHIHHEIE -5+5 45-50 20-30

PaHHeUBeTH

(M BLICOKOTrOpHHIE) -7+=2 30-40 10-20
JpeBecHnle pacTeHus:

TPOIHYECKHE 0+5 45-50 25-30

XKECTKONHCTHIE

3aCYIUIMBBIX 0G1acTe i 5+-2 42-55 15-35

JIETHE3€EJICHHE

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

BEYHO3ENECHHbIE XBoMHbeE| -5+ -3 35-42 10-25

TYHIPOBBIE KYCTADHHKH -3 40-45 15-25
JImua#tHuKH X0M0AHBIX -15+10 20-30 5-15
obnacreit (mo -25)
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Tabauya 2.5

Cymmnl 3¢ eKTHEHMX TeMIEPATYP HEKOTOPHX pacTennl
(KymsThacos, 1982)

Kysnbrypnt T,C
KopHeruoast 1000 - 1500
3epHOBHIE, JIEH, TPaBhl, Kaprodes 1400 - 2200
KyKypy3a, NOACONHEYHHK, CaxapHas CBEKJia 2200 - 3400
XnomyaTHHK, KeHad, puc, KeHIHpH 3500 - 4000
MHoroseTHHe CYOTPONIMYECKUE PACTEHUSA
(4aif, LUTpyCcOBHIE) cBbiuie 4000

3Hayenus cyMM 3dbdexTuBHBIX TeMnepatryp (5 T) OCHOBHBIX Cellb-
XO3KYJIETYp NipMBENEHBl B Tabn. 2.5.

Jna pacTeHMit yMEpeHHBIX LUXAPOT CYLIECTBEHHOE 3HayeHHWe MMeeT
YyepeoBaHUE B TEYEHHUE rofla XONMOAHBIX U TETUTRIX nepuonos. Takast no-
TPeOHOCTb PACTEHUI MOMYYMIIA HA3BAHWE CE30HHO20 MEPMOREPUOdUIMa.

Cy1iecTByeT TaKKe cymoyHbili mepmonepuodusm. Hanpumep: g tpo-
MHYECKMX PacTeHUIl ONTUMATBHAS pa3HHMIA MEXAY NHEBHBIMH M HOY-
HBIMM TeMIlepaTypaMu cocTapiasgeT 3-6°C, nnd pacTeHM YMEPEHHOro .
nosica 5-8°C, mis pacreHmit myctoinb 10-20°C.

BONBIIMHCTBO pacTeHMIt MPEATIOYHUTAIOT OMpUUamMenbHbili memnepa-
mypnoui 2paduenm, KOTAA TeMIIepaTypa IOYBBI HMXE TEMIIEPATYPbl BO3-
nyxa (PapueHko, 1966). IToaoxcumenvrsie memnepamypHuie zpaduenmy
YTHETAIOT MX XU3HEAEATENbHOCTh. HO MMeloTest M McKITIoueHus (BUIBI,
NMPOU3PACTAIONIHE HAa CKAJIaX, KAMEHHCTBIX OCBINAX, KOMHAaTHbIE pacTe-
HHUA U Ap.).

2.6.2 Comnegnas papuauus (cser)

CnepnyoluM BaXHeHIIMM (PaKTOPOM CYILIECTBOBaHHMS OPraHU3MOB
SIBNACTCA céem (coaHeuHas paduayus), NMpeXIe BCEro, KaK INIaBHBIM MMO-
CTaBIUMK 3HEPTUM opraHu3MaMm, Guocdepe u 3emie B LEIOM.

3eMJIM HOCTHraeT B OCHOBHOM 394€KMpOMazHumuas paduayus (JIy4H-
crasg 3Heprus CoaHLA) B BHAE SJEKTPOMATrHUTHBIX BOJH ((DOTOHOB).
3ra pagualus, KaK yXe OTMEYanoch B nojapaszene 2.2, TOXOAUT O 3€M-
HOI{ ITOBEPXHOCTH B BMIC NMPSMOH H paccesiHOW cocTrapnsiolmx. Beero
3emns nomyqaer or Connua 2,4-10'® xam JydyucToit 3Hepruu B 1 MMH.
Uanyyenne ConHua, npoxonsiuee K BEpXHHM ClIofAM arMocdephl, co-
crasnser 8,3 JIx cM? B 1 MMH. DTa BENTHUYHHA MOJYYHIA HA3BAHUE COAHed -
Hoii nocmosnnol. OKono 48% CONHEYHOU paaMalli¥ NPHXOMMUTCA Ha
BUOMMYIO 4acThk crekrpa (0,38-0,76 MxMm), 45% — Ha vHbpaKpacHEIE
nyyn (6onee 0,76 MxM) H 7% — Ha ynbTpacdHONETOBOE H3ITyYCHHE
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(meHee 0,38 MKM). B 3HepreTHY€CKOM OTHOLLCHUM COJHEYHAs pagHalus
MIOYTH MOJHOCTHIO (Ha 99%) 3akiioueHa B AUAna3oHe IUIMH BOJIH A =
0,3 -4,00 mxm.UHdpakpacHoe UITydCHHE YACTHUHO IMOINOLIAETCA MO-
nexynamu CO, u H,0, a yrerpadmoneroBoe — monekyaamu O,. Yabtpa-
duoneToBbIC ny!m Koque 0,29 MxM, ryOUTENEHBIE TS XHBBIX OpraHm3-
MOB, TNOTJIOIIAIOTCSH O30HOBBIM CJIOEM aTMOc(ephl U A0 MOBEPXHOCTH
3eMJIH HE HOXONST.

Ot ConHua K 3emie HIOET TaKXe KopnyckyaapHoe uzsyyenue. OHO co-
CTOMT B OCHOBHOM M3 IIPOTOHOB (fIep BOAOPOAA), ABUXYLLHUXCS CO CKO-
poctiio 300-1500 xM/c. Oro HaydeHe MPaKTUYECKU MOJHOCTHIO YIaB-
JuBaeTcsa Marautocdepoit 3emnn. OHa 3aAepXUBaET TAKXKE YACTHLEB
BLICOKHX IHEPrHii, MPUXOAAIINE U3 KOCMHYECKOTO NPOCTPAHCTBA.

st XU3HEACATCILHOCTH OPraHM3MOB Haubonee BAXHOE 3HAUYCHUE
uMeeT goomocurnmemunecrku axmuenas paduayus (ODAP). Oro obnactb criek-
Tpa CONHEYHBIX JIy4eii, IPUMEPHO COOTBETCTBYIOLLASl WHTEPBATY UIMH
BosnH 0,38-0,71 MxM (uHoraa mpuHmmalor uHtepBan 0.40-0,70 MxmMm),
aKTUBHO HCIOIb3YETCH PaCTEHUSAMM B mpouecce porocuHTesa. OHa MOYTH
COBMAJaeT C BUAMMOM YacThIO CIIEKTpa M UHOrIa MMEHYeTCsl u3uonoau-
yeckoli paduayueti. NlpaMasa pamuanusas CoONHIA B 3aBHCHMOCTH OT €ro
BBICOTH! HaJl TOPH30HTOM coaepxut 28-43% MDAP, paccessHass pagpalus
— or 50-60% (nipn obnauHoM Hebe) m0 90% PAP (npu Ge3obnayHoM
HeGe, B OCHOBHOM 3a CYET CHMHEil KOMITOHEHTHI CBETa).

ATMOC(epa OTHOCHMTENIBHO INpO3payHa Ui KOPOTKOBOJIHOBOTO M3-
JIY4eHHS, HO MOrJOoLIAeT NEPEUITYYEHHYIO TOBEPXHOCThIO 3eMIH [UTMH-
HOBOTHOBYIO PaJHalI{IO, YTO NPHBOAMT K HAarpeBy NMPH3EMHBIX C/IOEB
BO3OyXa (TaK Ha3LIBAEMBIN napHukoewvill agpexm).

XoTra B MocjeAHee BpeMsi HEKOTOphlE aBTOPHI POJIb MAPHHUKOBOIO
3ddexra CYUTAIOT NPEYBEIMYEHHON H Ha MEPBOE MECTO CTABAT TETUIO-
BYIO KOHBEHIIMIO, KOTOpas yAalIseT M30bLITOK TEIUTa B BEPXHUE CIIOH aT-
Mocdepsl. KpoMe Toro, neperpeB HHXXKHHMX CIOEB TPonocdepsl aKTUBH-
3UpYeT HUCMapeHHUe BOAbLI U GOPMHUPOBaHUE ODAKOB, KOTOPBIE B LIEJIOM
cnocoﬁcmym CHMDKEHHMIO COJIHEYHON paaualvH, nocmraxomen 3eM-
HOM MOBEPXHOCTH.

Kaxk yxe orMeqasioch BHILE, ¢ TOMOIIBIO CBETOBOH SHEPIMM OCYIlE-
CTBISIIOTCH OKMCIIUTEIBHO-BOCCTAHOBHTE/ILHEIE PEAaKLMM CHHTE3a Opra-
HHYECKOro Belecrtna. IIpu 3TOM eXerogHo ycnanBaeTc;{ okoino 170 mupa
T CO, u Boisenserca okono 115 mupa T O, (110 APYrMM NaHHBIM, S3TH
un(bpm COOTBETCTBEHHO paBHH 200 145" wipn 1). O0las sHeprus
tdorocunresa papHa 104-10'2 Br.

Cnoit 6noccepnl, ocBelaeMEIii COTHEYHBIMU JIydaMH (Ha ITOBEpX-
HOCTH CyHIM M B ruapocdepe no ryouHs npumepHo 150-200 M), ume-
HyeTcs goomobuocgpepoii. O6nacTs pasBUTHA XU3HU NMPH HOPMAIBHOM
OCBEILEHUU — ¢homocghepa. CBETOMOOUBBIE OPrAHU3MBI IIPHHATO HA3bI-
BaTh gpomogpunamu, a TeHeIIO0MBBIE (HAIIPUMEDP, CyMEPEYHBIE U HOYHEIE
XWUBOTHHIE) — ¢homoghobamu.
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[MoTpe6GHOCTE OpraHM3MOB B ONpPENEICHHON IPONOIKUTEIbHOCTH
IHS ¥ HOYH, T.€. B TIEPHOIHYECKON CMEHE OCBCLICHHOCTH U TEMHOTHI,
uMeHyercsi goomonepuodusmom. PerynsspHOCTh U HEU3MEHHOCTH ITOBTO-
PAEMOCTH 3THX NEPUOIOB MO3BOJMWIO OPraHU3MaM B XOA€ 3BOJIOLHH
MPUCIOCOOUTE (COINIacOBaTh) CBOM BaXHEHHIME XW3HEHHBIE (PYHKINH
C CYTOYHBIMH MapaMeTpaMH OCBELICHHOCTH (a TaKXKE TEMIEPaTyphl).

Hapsiny ¢ cyToyHo# CyLIECTBYET TaKXK€ M CE30HHasA puTMHKa. Poto-
MEPHOAN3M KOHTPOJHUPYET NMpPAaKTUYECKU BCe METabOIMYECKUE Ipoliec-
Chl, CBSI3aHHBIE C POCTOM, Pa3UTHEM M Pa3MHOXEHHEM opraHu3moB. C
Haubojiee aKTUBHHIM IIEpHOXOM (POTOCHHTE3a CBA3aHO LBETCHHE U CO-
3peBaHHE IUIONOB PACTEHMIi, pa3MHOXEHME XUBOTHBIX (0OWIHE NMHILM),
doronepuonusM oOyClIaBIHBaeT TakMe OUMONOrHYEecKHe SIBICHHUSA KakK
MiepeNieT NTUL, CMEHA MEXOBBIX MOKPOBOB Y MJICKOMMTAIOLIMX M T.IN.

IMo mmurensHOCTH CBETOBOro Iepuoaa, HeobGxoaumoro AiIs mnepe-
XOlIa PACTEHH K 1[BETEHUIO, BRUIEISIOT pacmeHus KOpomKoz2o OHA, OAUuH-
H020 OHA U homonepuoduuecku HelimpaabHoie. Y TIEpBOil rpyrnbl pacte-
HUH 3TOT BaXHCHIUMI 3Tanm OHTOr¢HE3a MPOMCXOAMT IMPU TNMPOMOJIKH-
TETBHOCTH CBET/IOrO MEPHOAA CYTOK 12 yacoB U MeHee, Y BTOPO# IpyIIILI
— Gosee 12 yacoB. Y Tperbeil rpymIbl pa3sBUTHE T€HEPaTHUBHLIX Opra-
HOB MPOUCXOAMT B LIMPOKOM HHTEPBAIC IUTEJILHOCTH MEpPHOAA OC-
Bememéocm. IIpuMepsl YIOMSIHYTHIX TPYINT DAaCTCHUH MPHBEACHH B
Tabm. 2.6.

Tabauya 2.6
Knaccnpmxanms pacresmi B 3aBHCHMOCTH OT (DOTOTEPHOINIECKOH PEAKIMH

I'pynna pacrenmii Ipumepn
PacTeHns KOpOTKOro aHs Kamycra, KOHOIUIA, XM3aHTEMa, aMapaHT
PacTeHHd JNIMHHOTO NHA Jlen, mueHuua, opec, Kaprodens, IyK, MOPKOBb, IIITHHAT

®oronepuonuueckn Helrpans- | Fpeunxa, BUHOrpaa, O0yBaH4YMK, CHPEHb, HIOKCH
HEIC

PacreHMs MIMHOrO AHA TMPEHUMYLIECTBEHHO IPOUCXOAAT M3 CEBEP-
HBIX LIIHPOT, KOPOTKOrO — M3 JIOXHBIX. B TpomuyeckoM rnosce, rae npo-
IOJDKUTEJIBHOCTh OHSA M HOYM TPUMEPHO PaBHBI (POTOMEPHOAHUYHOCTH
3aMEHSAETCA YEPENOBAHHEM CYXOro M BJIAXHOro (IOXIEBOrO) CE3OHOB.

3HaHue 3aKOHOMEpHOCTeil (oTonepHOAM3Ma CO3AAECT BO3MOXHOCTD
HCKYCCTBEHHOTO PEry/IMpOBAaHUA Pa3BUTHA XHBOTHHIX W pacTeHUH (Ha-
npuMep, MyTeM YBETHYMBAaHUSA IUTMTEILHOCTH CBETOBOrO IHA B TEILTh-
11aX, OpaHXepesX H MapHUKAX).

K apyrvM 3KONOTHYeCKH 3HAYMMBIM XapaKTEPUCTMKAM CBETa OTHO-
CHUTCSL €I0 Hepeemu4ecKas UHMeHCUGHOCmb M chekmpaabhbili cocmae (Ka-
YeCTBEHHEIA COCTAaB JYYHCTOrO IOTOKA).

119



HHreHcHBHOCTL cBera mM3amepsierca B Jx/cM? B | MHUH M JIMHEHRHO
KOPPeNUpPYeTCs ¢ (POTOCHHTETUYECKON AEATETBHOCTHIO (10 ONMTUMATIb-
HOTO YPOBHS CBETOBOI'O HACBILLIEHUS). DHepreTHYecKas HHTEHCUBHOCTD
MOXET OBITh MepeBeicHa B €AMHMLIBI OCBELUEHHOCTH — Jrokchl (JIK).

BecbMa cylecTBEeHHBI TakKe KaueCTBEHHBIC ITOKA3aTeM CBETA, 0CO-
GeHHo obnacte PAP. 3eneHblit IUCT pacTeHHA B HOPMAJIBHOM COCTOSI-
HUH noriowaet 1o 85% nanarouieit Ha Hero 3ueprud PAP. Oxono 7,5%
OTPAXAeTCA ITOBEPXHOCTLIO JIUCTA U CTONLKO Xe nporyckaercad. Cumb-
Hee Bcero B 061acTH (PAP orpaxaeTcs H NMPOMyCKAeTCs JTUCTOM Y4aCTOK
CIEKTpa, COOTBETCTBYIOIUMMI 3€eHBIM Jy4aM.

B nnanasone MAP pacTeHus CBET MOIALIAIOT CENEKTUBHO. YIbTpa-
¢HONETOBLIE TyYH, XapaKTePH3YIOLIHUECS CaMOI BLICOKO# 3HEPTHeil KBaH-
TOB U BBICOKOH (POTOXHMHUYECKON aKTHBHOCTBIO, NMPAKTHYECKH ITOIHO-
CTBIO MOTIJIOMIAIOTCS MEPBHIMU CIOAMM KJIETOK ITOKPOBHBIX TKaHEil.
MHorue HacekoMbie BUIST B CIIEKTpe YILTPa(HOIETOBOTO HATYYEHHUS, B
XHBOTHRIX OpPraHH3Max OHO OGycClaBIHBaeT GMOCHHTE3 BHTaMHHa D.

OcHoBHy1o yactb DAP cocrapisier BuaMMslii ceet. Ioxn ero meiicTeu-
eM COpPMHUPOBATMCH B PACTEHHSIX CBETOINOMIOTHTEIbHBI MHIMEHTHbIN
KOMIUIEKC, a TAKXKE sIpKas OKpacka LIBETKOB, IIPHUBAEKAIOIIAS OMbUTHTE-
nei. JXHBOTHBE BHAMMBIK CBET MCIONB3YIOT IS OPHEHTALHUH B
MPOCTPaHCTBE.

HHdpakpacHbie Jlyyn HECYT OCHOBHYIO 4acTh TEIUIOBOIH SHEPIUM,
KOTOpasi XOpOoWIO MNOIJIOILAETCH BHYTPHOPTaHU3MEHHOHN Bomoil. D10
TIPUBOAMT K HAarpeBaHMUIO BCEro OpraHM3Ma, YTO OCODEHHO BAXHO A
XOJIOBHOKPOBHBIX XMBOTHBIX (HaCEKOMBIX, PENTWIMiA u 1p.). B pacreHu-
AIX BO3MEACTBME MHGPAKpacHBIX JIydeil MPOARIAETCS B OCYILIECTBICHUU
TPAHCITHPALUHH C MOMOUIBLIO KOTOPOIf M3 JINCThEB BOASHLIMU TAPaAMH
OTBOLMTCS MINTHILEK TEIUTA, a TAKXKE CO3AAIOTCH YCIOBUS VIS BXOXKICHUS
Mosiekyn CO, yepe3 yCTbMUA JIUCTBEB.

-ITo naHHbIM A.A. HHuenoposuya (1967), Ha 3eneHblit TUCT NAJaeT B
cpearem 3024 x/Ix/M? COMHEYHON 3HEPrUM B YacC, U3 HEE JIMCTOM MOr-
nowaercs 1638 kllx/M? B yac, B ToM yucie 85% Buaumoit u 25% uHO-
PaKkpacHOM 4aCTH CHEKTpa (COOTBETCTBYIOLUME IMOKa3aTeNd VI OTpa-
XxeHHoro cseta 10 u 45%, wis nporyweHHoro — 5 v 30%). U3 norno-
LICHHOM 3HepruM Ha (oTocHHTE3 pacxomyercs Bcero 16,8 — 33,6 klIx/
M? B 4ac, YTO NMPUBOAUT K 06pa3oBaHMIO 1-2 r/M? B YaC aCCUMUIATOB.

B 3aBHCHMOCTH OT TOIVIOILEHHMSI TOTO WIM MHOTO Y4acTKa CIIEKTpa y
XHMBOTHBIX OPraHU3MOB, OCOOEHHO BOAHBIX PACTEHMIA, BHIPAGOTATHCH XpO-
MaTH4YecKMe ananraluuy. Tak, BOIHbIC paCTeHHS Pa3HBIX TYOMH KOPPEKTH-
PYIOT CBOH OITMYECKHME CBOMCTBA OOpa30BaHMEM IXOMOTHMTECIBHEIX ITUT-
MEHTOB (KapOTMHOMIOB, GYKOKCAaHTHHA — Gyphie BOXOPOCIH; R — (hyKo-
3pUTPHHA — KPaCHBIE BOIOPOCIH), KOTOPHIE PACIIMPAIOT M CABUFAIOT
CIIEKTPA/ILHYIO KPUBYIO TIOIJIOLLIEHUS CBETA B OONACTb 3€JEHO-TONYOhIX M
CHUHHX JIyYeil, KOTOPHIE JIy4ll€ BCEr0 MPOHUKAIOT CKBO3b TOJILY BOMBL
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KonuyecTso noromaemoit CoHeYHOM SHEPTUH MaKCHMAJIBHO TOT-
Aa, KOrja COTHEYHBIC JIy4d MEpIeHAMKY/ISAPHBI ITOMIOLIAIOIIEH TTOBEPX-
Hocti. OnHako B TeyeHHe OHS CONHLE MOCTOAHHO MEHSET CBOE MEC-
TornonoxeHue. I103roMy pacreHus BeipaboTaIn CrIEUMAIbHBI MEXaHU3M
ONTUMAIBHOM OPHEHTALIMH JIUCTHEB B MPOCTPAHCTBE HA OCHOBE homo-
mponuteckoil peaKyuu.

[lornowenue nyd4eBoil SHEPrMH MOXHO YBENMYHUTH TAKXKE IyTEM
YBETMYEHUS OOLIEH NMOBEPXHOCTH (POTOCHHTE3UPYIOIIMX 3TEMEHTOB,
KOTOpasl y paCTCHUM SIBIAETCA HE YEM MHBIM KaK IyCTOTOI OOIUCTBEH-

HOCTH U KOJIMYECTBEHHO BLIPAXACTCS YEPE3 UHOEKC AUCMOBOU NOBEPXHO-
cmu (UIIT):

’
WIIIT = XSn/Snn, v
rae 2.S1 — cyMMapHasi TUTOadb BCEX JTHUCTBEB;
Snn — rurowaae MOBEPXHOCTH MMOYBHI, 3aHATOH pacTeHUEM (ITpoeK-
LMER €ro KPOHbl Ha MOBEPXHOCTL ITOYBHI).

[To mannem M.I1. Kynsruacosa (1982), B 6ykoBoMm mecy UJIII co-
craBnser 7-8, B cocHoBoM — ot 7 10 10, B eoBoM — 11-12. [Ins cenpxo3-
KynbTyp ontuMaibHoe 3HayeHue WUJIIT — 4-6 (40-60 teic. M2 Ha | ra
nocesa). [lpu cronb Bbicokux 3HaueHusix UJIM pacrionoxeHHe JIUCTbEB
MOABEPXEHO ONPEAEICHHO! BBHICOTHOM 3aKOHOMEPHOCTH: BEPXHHME JIM-
CTBSl PaNOJIOXEHBI [MOYTH BEPTHKAJIBHO, CPEIHHE — HAKJIOHHO, a HMX-
HHE — TOPU3OHTAJIBHO WIH MOYTH TOPU3OHTAIBHO.

I[To orHOWEHNIO MOTPEGHOCTH K CBETY PACTEHHS OOBIMHO HEAT Ha
TPH TPYIIBL céemoarobuesvie (WU 2eauopumut), meHesuwHoCAUGHE U me-
Heewvte (oyuogumer). Kpome aTux rpynn, eie pasnmvyaicT ceauogobor —
OpraHu3Mul, u3beraioliue cBera.

TenoduTel COBCEM HE MEPEHOCAT MIIM MEPEHOCST OYEHD IUIOXO JaXe
HE3HaYUTeNIbHOE 3aTeMHEHUEe. K yHcly ren1moMToB OTHOCATCA CTEH-
HBI€ W JIYTOBBIC 3JIaKH, PaCTEHUS TYHAP, paHHEBECEHHHE 3deMepbl, 60Jb-
WIMHCTBO KYJABLTYPDHBIX PAaCTEHHMt OTKDHLITOrO FPYHTa M Ip.

TeHeBbIHOCTMBBIE pacTeHHMsi MOIYT CYLLIETBOBATh H B YCIOBHSIX pa3-
HOTO YpOBHSI 3aTEMHEHMS 3a CYET TaKUX NPHUCIIOCOOHTENBHBIX CBOMCTB
KaK YBEJIHYCHHE aCCUMWIMPYIOLIE MOBEPXHOCTH, 0Opa30BaHHeE JIUCTO-
BOi{: MO3aMKH, CHHXEHHE UHTEHCHBHOCTH ABIXaHMA H T.I1. DTO B OCHOB-
HOM J€peBbs, KYCTADHUKHU M TPaBSHUCTHIE PACTEHMS JIECHOM 30HEI, Ha-
npumep, eib (pon Picea), KIEH WUMPOKOIUCTHRIN (Acer platanoides), Gyx
(Fagus silvatica), 6y3uHa (Sambucus niyra), repanb nonesasi (Geranium
pratense) U Ip. '

TeneBbie pacTeHMsl NMPOU3PACTAIOT TONBKO B 3aTEHEHHBIX MECTaX M
Ha OTKPBITHIX MeCTaX OOBIYHO BBHICHIXAIOT. XapaKTepHbIE NpPeICTaBUTENH
— OGapsuHok mansiit (Vinca minor) u uucroren (Chelidonium majus).

st oTHeceHHsl pacTeHHMit K KaKOi-THOO CBETOBOI IpyIITie UCIIONb-
3YIOT KPUTEPHII omHocumensHozo caemoeo2o dosoascmeus (OCJ), npen-
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NoxeHHbIR ewe B 1907 romy anriamiickum GotaHnkom FO. Busnepom.
OCII Bhipaxaercsi B BUIE MUHHMATBbHOM OCBELIEHHOCTH B MECTOOBHTA-
HUM NAHHOrO PacTeHUst (HHUXE 3TOil OCBEIIEHHOCTH OHO NOTMOHET) K
CYMMapHOH OCBEILIEHHOCTH Ha OTKphITOM Mecte. Hanpumep, OBJl nu-
CTBEHHULbI cubupckoit (Larix sibirica) pasen 1/5, a 6yka espomneiicko-
ro (Fagus silvatica) — 1/60.

[To oTHOIIEHHUIO K CBETOBOMY (aKTOpPY XMBOTHBIC JENATCH Ha OHes-
HbIX, CyMepe¥HbX U HO4HbIX B 3aBUCHMMOCTH OT TepHola WX Haubonblieil
aKTMBHOCTH. CyMepeyHble ¥ HOYHbIC KUBOTHBIE SIBIAIOTCS gomogpobamu,
T.€. TCHEMIOGHUBBIMU OpPraHU3MaMH, HE BHIHOCSLLIMMH SIPKOTO OCBEUIEHHS.
M3BecTHBI Takke BUIbI, XMBYIHE B IOJTHON TEMHOTE (eeauoghobvr). K
HUM oTHoOcsATCS obuTatenu ymurobuochepsl (Moa3zemHoi Guocdepsr),
abuccany, MHILEP, BHYTPEHHHE NAapa3HThl XMBOTHBIX.

Ce30HHasi H3MEHYMBOCTD XHBOTHBIX OKA3bIBAET BIMSHUE HA MX Ieo-
rpaQuuecKoe paclpoCTpaHEHHE, Pa3MHOXEHUE, MUIDALMIO WU ApPYTHe
OCOOCHHOCTH TIOBEJCHMSI, @ TAKXE HEKOTOphbie MOPdOJIOrMYecKHe M
bu3MoNornyeckne NMpU3HaKu (TUMepTpodus Dia3, OKpacka, Croco6-
HOCTb BOCIIPMHMMATD MOJISIPM3OBAHHBIA CBET U T.IL.).

2.6.3 Baara (Bonma)

Bona — HeoGxoanMoe ycioBHe CylLIeCTBOBAHHMS OPraHU3MOB. JKU3Hb
3apoauiachk B BOIC M JUIS MHOTHMX OPraHM3MOB IO CHX IMOp OCTaeTcs
cpenoit obutans. HakoHell, Boaa SIBISETCS OCHOBHBIM MOJIEKYTAPHBIM
KOMIIOHEHTOM XHBBIX OPTaHHM3MOB, HaYMHAS C YPOBHS KJIETKH.

OO61was XapakTepuCTHKa CBOMCTB BOIBI M THAPOChEpPHI B LIEJIOM JaHa
B cienyioueM pasaene. 3aech Xe IoapobHee OCTAaHOBMMCSH JIMIIbL HA
HEKOTOPLIX GHONIOrHYECKH M IKOJOrHYECKH 3HAYMMBIX CBOMCTBAX BOMIBL

InaBHBIM cpesn 3THX CBOWCTB SBISETCS BBICOKAS pacmeopsiouwas
cnoco6Hocms BOMBI, MTO3TOMY OCHOBHBIE GMOXMMHYECKHE PEAKLHH MPO-
TEKAlOT UMEHHO B BOXHON cpeac. C BoJOH ITONYYAIOT MUTATEILHBIC BE-
1IECTBA pacTeHUsl. Bonubie pacTBOPHI — OCHOBHOE TPAHCIIOPTHOE Cpell-
CTBO MMTATEJbHbIX BELUECTB M IPOIYKTOB MeTaboMHM3Ma BHYTPH Opra-
HHU3MOB.

Bricokas menaonpoeodrnocms v HauBeICLUAs CPENM XHIKUX H TBEp-
ABIX TEJI menaoeMKocms BOIAbI UTPAIOT ONPEACAIOUIYIO POJib B TEIUIO00-
MCHE€ OpPraHHM3MOB CO CPeIOH B HOAACPXAHMHM HMX TEIUIOBOTO PaBHOBE-
cus.

OCOGEHHO OLIYTHMO BITHSIHME 3THX CBOMCTB Ha KJIMMATHUECKHE YC-
JIOBUA KaK KOMIUIEKCHBIN 3KOMOruyecKuit dakrop. Yepes cBoiCTBO Tem-
JIOEMKOCTH aKKyMYJIUPYETCS M [EpEepacIpenesaeTcsl COHEYHasA paaua-
LIHA Ha 3eMHOM uiape. Hapsny ¢ TerioeMKOCTbIO 3KONOTHYECKH BaX-
HbIM CBOMCTBOM SIBJIIETCSI ckpsimas menaoma uchaperus. JIis BoIobl OHa
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paBHa 2263,8 JIx/r mpu 100°C. AHOMAIBbHO BBICOKOE KOJTMYECTBEHHOE
3HaYCHHE ITOrO CBOMCTBA OCOOEHHO BaXKHO B XapKHX CTpaHaxX U CIacaer
BOXOEMBI M CaMM XHUBBIE OPraHM3Mbl OT YPE3MEPHOrO HCHApeHHS U
uccyutenus. [lpy KoHAeHCaUMK BOASHOrO Mapa 3Ta TEIUIOTA BBLIEIAETCS
B OKpPYXAaIOLLYIO cpeny, MOBbillIas ee TeMnepatypy. Boaa crioco6Ha ucna-
PATECA U B 3aMEP3LLIEM COCTOAHHH, YTO BEChMa BaXHO IS apKTUYECKUX
M cybapKTHYEeCKHMX GMOreOLIEHO30B.

Bricokas dussexmpuueckas nponuyaemocms Boxbl 00ECIIEYMBAET MH-
TCHCHUBHYIO THCCOLIMALIMIO XMMHYECKHX BELIECTB (COJEi, KMUCIOT, U OC-
HOBAHMH) Ha WOHBI, YTO AKTHBU3UPYET PaITHYHBIC GHOXMMHYECKHUE
PCaKUMH Y TMOBBIIAET UX PasHOOOpPAa3ve, a TAKXKE Peaiu3yeT BHYTPEH-
HUM MeXanusm ocMomuueckoil pezyaayuu.

Iloasprocms MONEKYN BOIBI CTAGMIIM3MPYIOLIE ACHCTBYET Ha Apyrue
MaKpOMOJEKY/IBl U MX (PYyHKIIMOHANIbHYIO aKTUBHOCTb (OCOGEHHO B 3a-
BUCHUMOCTH OT TOJIUMHBI THAPATHOH OOOJOYKM). DTHM Xe€ CBOICTBOM
ONpEAeENseTcs, YTO 4acTh aACOPOMPOBAHHOM YacCTHLAMM TOYBBI BOJIBI
ABIACTCA HENOCTYNHOM M1 pacTeHMit (HampuMep, FMIPOCKOMMYECKast
BOIA).

BaxHoe 6HONTOrMYecKOe 3HAYEHHE MMEET BHICOKOE MOBEPXHOCMHOE
Hamscenue BOAbI, C KOTOPLIM CBSA3aHO ABJICHUE KanuaaspHocmu U adee-
3uu (npwivnaHus). CBOMCTBO MOBEPXHOCTHOIO HATSDKEHHMS MCIIONB3Y-
€TCsl HEMOCPCACTBEHHO MHOIMMM XMBBIMM OPraHU3MaMH Ul IepeBH-
XKEHMA TI0 BONSHOW IUIEHKE (BOOOMEPKH, TPOITHYECKME SIEPULIbI-Ba-
CHINCKM M Ip.), a TaKXe IPHKpEIUIEHUS K TBEPABIM NpeIMETaM M
NMEPCMEILIECHMST BMECTE C HUMHM (MHOTHE MOJUTIOCKH, JIWUMHKU KOMapoB
U T.IL.).

Braronaps 3HaYMTENLHBIM CHJIAM cyenierus MeXIY MONEKY/IaMH BOJBI,
BO3MOXHBI NIEPEMELIEHHE BOIbI MO CTE6II0 pacTeHui, ancopOLIMOHHbBIE
MIPOLIECCHI B KOPHEBLIX CUCTEMAX, ABLIXaTENbHbIC, MHUILEBAPUTEIbHBIE H
HHBIE TIPOLIECCHI.

lIpospaunocms BonBl WIS 3HAYMTENBLHOrO YYaCTKA CMEKTPAa CONHEY-
HOH panuanvu ob6eCreyrBaeT NMPOTEKAHWE MHOTMX BaXKHEMIIMX XH3-
HEHHBIX IIPOLIECCOB, IPEXIe BCero, GOTOCUHTE3a B BOXHOM Cpele, a TaK-
XK€ B BONOHACHIILIEHHBIX TKAHIX PaCTeHMUIA.

Hecoxcumaemocmv Boxbl CHOCOBCTBYET COXpaHEHMIO HOPMBI KaK XKH-
BBIX OPTaHM3MOB B LI€JIOM, TaK M OTAEIbHBIX MX OPraHOB B YaCTHOCTH.
Typeoproe daenenue Gnarogaps 3ToMy 0Gecrie4HBaeT OIpPEIEICHHOE T10-
JIOXEHHE YacTeil pacTeHHH B MPOCTpaHCTBE (MMOAPOGHEE 06 3TOM HHUXE).

HakoHew, Mbl JOIKHBI IOMHUTB, YTO BOJA SBMSAETCS IIABHEIM TO-
CTaBLUIMKOM KHCIOPOAA, BBUIEAAEMOro npu (hOTOCHHTE3E, H JOHOPOM
BOIOpOa, MCITONMB3YeMOro B (POTOCHHTETMYECKHX DPEaKLIMSAX.

OTmeyeHHEBIE BBILIE CBONCTBA BOABI B THAPOXMMHH PacCMATPUBAIOT-
Cd KaK aHOMajibHbIe. B yem mx npuunHa? BonblUMHCTBO aBTOPOB HEO-
OBIMHOCTb psila CBOMCTB BONBI CBA3KIBAET C OCOGEHHOCTAMH €€ CTPYKTY-
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pbI, KOTOpasi 00yCIIOB/IEHa, B MEPBYI0 OYEepedb, CYLLIECTBOBAHUEM B HEll
ocoBoro THMa MOJEKYNAPHOM cBS3xM -~ BomoponHoi (Xonbkos, Bay-
KoHuc, 1968; brox, 1972 u np.).

JIns yTOYHEHHMs cKa3aHHOrO pacCMOTPHM €lUE ABAa CBOMCTBA BOIABI —
TEMIIEPaTypy KUIEHHS M IUTABICHUS, 110 CPABHEHMIO C COCNMHEHMSIMH,
aHaJIOTMYHBIMK BoJe MO MojioXeHuio B Ilepuomuueckoil cucreMe ane-
MeHTOB (Tab:n. 2.7).

Tabauya 2.7

TemnepaTyps KHIICHHS W 3aMEP3aHAA BOAM B CPABHEHHH C IPYTHMH COSNMHCHHAME
BOJOPOJR, 00,12 12I0INAME aHAJIOTHIROHK MOEKYAAPHONR CTPYKTYpO#l

CoeanHeHHne H TeMnepaTypa KHIIEHH, Temneparypa 3aMep3anus,°C
MOJIEKY/ISIDHBIH BEC °C
IMpornosuas | ®usmueckas | [IporHo3Hag Dusuyeckas
H,0 (18) + 68 + 100 - 87 0
H.S (34) — — 61 — — 82
H_Se (80) - —42 - — 64
H,Te (129) - —4 _— - 51

W3 paccMoTpeHus HaHHBIX TaOJMLBI BUAHO, YTO BOJA JOMXKHA ObUIa
6Bl 00/1a1aTh CYLIECTBEHHO Oonee HU3KMMHU TEeMIIEPaTypaMyU KUNEHHUSA U
3aMep3aHus, YeM 3T0 HaOmogaeTcsl B JeMCTBUTEILHOCTH.

HUHBIMH CIOBaMH, aHOMAJIbHOCTH CBOHCTB BOIBI CBUIETEIBCTBYET O
TOM, YTO 3TH CBOMCTBa He momyuHsM0TCs Ilepuoandeckoi cucrtemMe aje-
MEHTOB.

HN3MeHeHHe CTPYKTYPHBIX OCOOEHHOCTEH BOIABI C TOBLILIEHHEM
TEMITEPATyPhl BICYET U3MEHEHUE pAla QU3MYECKUX U TEPMOAHMHAMMYEC-
KHX CBOWCTB, W, CIENOBATENIHHO, U €€ YCTOMYMBOCTH KaK XHMHUYECKOTO
coenuHeHua [lo mepe yBeJlWUeHMS TEMITEpaTypbhl CBOOOAHAs 3HEPIrusd
06pa3oBaHUA BOOH YMEHBIIIAETCS, SHTPOMHS YBEIHYMBAETCd, T.€. Bola
MepexoauT Ha Oosiee BBICOKMII, HO MEHEeE YCTOMYMBBIA SHEPreTHYECKHUM
ypoBeHb (Ilisapues, 1982).

Bo3MOXHO, HMEHHO 3TOH 3aKOHOMEPHOCTBIO OOYCIOBICHO TO 00-
CTOSITENILCTBO, YTO peaklHMU HOTOCHHTE3A TPeOylOT ONpPEeAeICHHOTO TEM-
MepaTypHOTO peXUMA.

Boo6uie U3 BHIIEH3TIOXECHHOTO BHITEKACT NEYaJbHBINA BbIBOA, 4YTO
ecnu Obl CBOICTBA BOABI MONYMHSUTUCH 3aKOHY MEPHOIMYHOCTH U OHA
KUIesna Obl NpH TeMIIepaType, KOTopast XapakTepHa IUIsl ITOJI0COB XOJO-
nIa 3eMJIH, BpSA JIK 3TO MOPOIWIO OBl XH3Hb Ha OCHOBE OPraHMYECKHMX
COCIHHEHHIA. .

buonoruyeckuii BiaronepeHoc (M TecHeHIIMM 0Opa3oM CBA3aHHBIA
C HHUM COJIENEPEHOC) SIBISACTCA OCHOBHBIM 3JIEMEHTOM OHONOrHYECKOro
KpYroBopora Boabl. OH BXOOUT B KJIMMAaTHYECKUIl KpPYTOBOPOT U NpH-
HHMaeT aKTHBHOE yYacTHE€ B ITOYBOOOpPa3OBAHMH.
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HauGonee 61aronpusTHH I 6MOJOrHYECKOro MEPEHOCA BOLBI TaK
Ha3blBaeMbIe asmompogubie (WIH  34106UdnbHbie) TIOYBBI, (HOPMHUPYIO-
LIHecs: B YCJIOBUAX OTHOCUTENBHO INTyOOKOIo 3aneraHus IMoa3eMHBIX BOX
Y XapaKTepHU3YIOWHECS JOCTATOYHO CBOOOAHBIM ra3c00MEHOM C aTMoC-
¢depoit, obecrniednBalOMM GONBIIYIO HHTEHCHBHOCTb GUONOTMYECKUX
MPOUECCOB X AaKTUBHOE DAITOXEHUE M T'YMU(DHUKALIMIO OpraHH4YeCKOro
BELLECTBA.

Bona B pacTeHMe mocTymaer B pe3ynbTare paGoThl ABYX OCHOBHBIX
«[BUraTeJiei». KOPHEBOro M JucroBoro. PaccMmorpuM BKpatile pabGory
KaXAOr0 UX HMX.

Ecnn cpesath HaI3eMHYIO YacTh PaCTEHHS, TO U3 CPE3aHHOI MOBEpX-
HOCTH CTe6JIs1 HAYMHAET BbIAEIATHCSA XUAKOCTh, MMEHYEMAst NAcokoll, —
BO3HHKAET SIBJIEHUE «IU1aya». [Ipu MOBHILIEHHM KOHUEHTPALMH PacTBO-
pa, NMTaLIEro KOPHEBYIO CHCTEMY TAKOTO PACTEHHS, «ILJIauy» 3aMEIIsET-
Csl, CIIENOBATENILHO, CHJIA, KOTOpPas BBI3BIBAET «IUTaYys, IO CBOEH NIPHPOIE
SBIACTCS OCMOTHYECKOIL. [1o TaHHBIM pa3HBIX ABTOPOB, «OCMOTHYECKAS»
CHJIa KOPHEBOTO cocaHMs» He npeBbliuaer 0,1-0,2 MITa. OcMoTnueckas
CWIa pacXOOyeTCs [JIaBHBIM 0Opa3oM NpH mepexonae depe3 TOHKMM (10 I
MM TOJMUIUHOMN) CJIOH KOpHA — naperxumy. TIo MHEHHIO APYTMX aBTOpPOB,
MPpUPOJA IOCTYIUIEHHS BJIaTM B KOPHEBYIO CHCTEMY MMEET HEOCMOTHYEC-
KYI0 NIpHPONY U CBA3aHA, HAIIPUMEP, ¢ HEKOTOPhIMHU SBIIEHHAMH H3 0Ona-
cru o6MeHa BeuiecTB. Cocymiasi CiUla KIETOK S (WM CoCylliee OTpaLiaTe.ib-
HOE [IABIE€HHE) MOXET OLITh BHIPAXEHO CJEMyIOLUMM YPaBHEHHEM:

S=P—T,

rae P — ocMornueckoe naBneHue;
T — TypropHoe namneHMe (IaBieHHE, OKa3biBAEMOE Ha
COAECPXHUMOE KIETKH €€ YNpyron obonoukoit).

MexaHu3m paboThl JTUCTOBOrO «ABMUTATENSA» TECHO CBS3aH C MPOLEC-
COM mpaHcnupayuu (ACNapeHUs BIIaryk pacreHuem). B knerkax, Tepsiowmx
BJIary, pa3BUBAacTCA COCYLLAst CUa, KOTOpas NMPH MHTEHCHBHOM TPaHCIIH-
pauun pocruraer 0,5-1 MIla. Bo3HUKHOBEHHIO CTOJNB 3HAYMTEIIBLHOM
CWIBI CITOCOOCTBYET CONPOTUBIEHHE KOPHS NPOXOIAILEMY Yepe3 HEro
ToKy. [lomsem Boxbl Ha BHICOTY, npesbilIaloyio 10 M, 06BSCHSAETCS,, BO-
NIePBBIX, OTPOMHBIM COIIPOTHBIIEHUEM BOIBI Ha pa3pbiB (MIH CLEILIEHH-
€M, O YEM MBI YX€ rOBODUIM BHIllIE€), KOTOPOE ITO JAHHLIM HOBEMIIHKX
uccnenoBaHHi MoxeT nocturarh 30-35 MIla, 1, Bo-BTOpBIX, OTCYTCTBHEM
B MPOBOMAILUMX COCYIaX pacTeHHIl BO3myxa.

PacTeHHs NoTpeGNAIOT 04eHE 6ONMBILOE KOTHYECTBO BOABI, B COTHH U
TBICAYHU pa3 MMpeBbIlLaolLee Bec cyxoil Macchl. Hanbonee ocrppiMu Ie-
PHOJAMHU B XM3HH PacCTEHUHN, KOraa OHU OCOOEHHO pe3KO pearupylor Ha
HENOCTaTOYHOE CHAGXeHHE BOROM, SABISIOTCA NMEpUOABl 06pa30BaHMA
PENPONYKTUBHBIX OpPraHOB.
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XapaxTepu3oBaTh TMOYBY B OTHOLUEHHM €€ CIIOCOOHOCTH YNORJIETBO-
PATH NMOTPEOHOCTL PACTEHUIl BO BIare MOXHO JBYMS IOKA3aTeasiMM —
BETMUMHOM Kpumuyeckoli éraxcHocmu W BETMIMHOM «Mepmeozo 3anaca».
Kputuyeckast oYBeHHAsl BIaXHOCTb OTBEYAET Hayajly 3aBSiIaHUA pacre-
HMI1, a «MEPTBbIi 3aMac» COOTBETCTBYET TOH BIaXHOCTH ITOYBbI, IPH KOTO-
poit KOpHEBas CHCTEMa TepecTaeT BCachiBaTh BIAry U pacTeHMe IoruGaer
OT HENOCTaTKa BOAbL. «MepTBbiit 3amac» NMPUOIU3UTENLHO COOTBETCTBYET
MaKCHMMAJILHOMY COIEPKAHMIO B HOYBE MPOYHO CBA3AHHOM BOABI, KOTOpast
ABISETCA COBEPLIEHHO HEYCBOSIEMOlA Il paCTCHHS H3-3a €€ IPOYHOro
YIEPXMBAHUs MMOYBEHHBIMU YaCTHLAMK. B HEKOTOPOM MHTepBae Gonee
BBICOKHUX 3HAYEHMI1 RIAKHOCTH TPyHIHAs JOCTYITHOCTD BJIald OTPEIensieTcs
MaJIOi €€ MOIBHXXHOCTBIO (HH3KOM BIArONpOBOXHOCTBIO MOYBEI) M OTHO-
CHTEJIBHO KPYITHBIM HOIMEPEYHUKOM KOPHEBBIX BOJIOCKOB, YTO IIPETATCTBYET
MX TIPOHMKHOBEHHIO B TOPHI ¢ ycBosieMoit Biaroit (Poze, 1965).

B BepxHHUX dacTaX JUTOChEPH! (30HA BHIBETPUBAaHKSA), KAK M3BECTHO,
npeoGagaeT HUCXOSLIas M JlaTepaibHas (TOpH3OHTAIbHAs, TLUIaCTOBAs)
MHIpaLys BellecTs. PacTeHus cO30at0T MOTOK MHUIPAlMHM, BCTPEYHBIH O
OTHOLLEHMIO K rocrioacreylomemy (Banykonuc, Xonpkos, 1973).

C 6HOJIOrMYecKMM IIEPEHOCOM BOJBI CBSI3aHa B IIEPBYIO OYEpEab MUT-
paLMs ATEMEHTOB, BXOMSILIMX B COCTaB 30ibl pacteHuit: Ca, K, Mg, Na, Si, P,
Al, Fe, S. PaatnyHblie pacTHTE/IbLHBIE COOOLIECTBA €XKETOMHO H3BNEKAIOT U
BHOBb BO3BpAall[alOT B [MOYBY BMECTE C OMAAOM OTMHPAIOLIMX HAa3CMHBIX
yacreit ot 80 xo 620 KT OKHMCEl 3THX 3JIeMEHTOB Ha | ra Iomaim.

Bnara (Boga) B COOTBETCTBHM C KOMITOHEHTHOM XapaKTe€pMCTHUKOM
61oreoleHo3a, JaHHOW B mojpasziere 1.3, mpeacrapiser coboi ruapo-
TOITHYIO COCTAaBJISAIOLLYIO KOTOMAa M IMOApa3feNseTcsl Ha aTMOChepHbIe
ocaJiKH, BJIary IOYBEI M BIary Bo3ayxa. [1pasna, HEKOTOpbIE aBTOPHI BJIAry
BO3yXa OTHOCAT K KJIMMATOTOITY.

Bonee nonpo6Ho BoaHas oGonouka 3emnu (ruapocdepa) U ee KOM-
MOHEHT OXapaKTEPM30BaHLI B CIEAYIOLIeM pa3fieiic. 31eCh Xe OCTaHO-
BUMCS JIMLIb Ha HEKOTOPBIX MX OCOOEHHOCTAX, UMEIOLIMX 3KOI0ro-61uo-
JIOTHYECKOE 3HAYEHHE.

ITpu xapakrepHcTHKE aTMOCHEPHBIX OCAKOB BAXHOE 3HAYCHUE MMEET
COOTHOLLEHHE MX KOJMYECTBA M BEIMYMHEI ucrmapseMoctd. O6aacTu, B KO-
TOPBIX MCIApPAEMOCTb TMPEBRIIIACT TOAOBYI0 CYMMY OCAIKOB, HA3bIBAXOTCH
apudnsimu (Cyxvumu). Y4acTKU CYLUH, B TIpefieiaX KOTOPhIX MMEET 00paTHoe
COOTHOLIIEHHE MONOBOI CYMME! OCaIKOB U UCIIapsIEMOCTH, T.€. IIe PACTEHUA
obecrieyeHs! BOIOIl B HOCTAaTOYHOM Mepe B TEYCHHUE ITPaKTHMECKH BCErO
BETCTALIMOHHOTO NEPHOMA, HAILIBAIOTCA 2yMUOHBMYU (BIAXKHBIMM).

Io nauubiM K.M. CroiTHuka ¢ coasropamu (1987), B KaXneld Mo-
MEHT BpeMeHH arMocdepa coepXuT okKono 13 MULTHapIOB TOHH BIIArH.
3rta nMdpa NpaKTHYECKH NOCTOSHHA, TAK BBITaACHHE BIard B BUAE aTMOC-
(epHBIX OCAIKOB IOCTOSHHO BOCTIONHseTCA UcnapeHHeM. CKopocTb Kpy-
TOBOpOTa RJIAaru B arMocdepe Onpeae/sercss OrpOMHOM 1MGpoi — OKoIo
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16 MUUTMOHOB TOHH B CeKyHIy WK 505 TPWUIMOHOB T B rof. T1o AaHHBIM
TEX XK€ aBTOPOB, 3KBUBAJICHTHBIA CJIO BOMIBI, PaBHbIII OOBEMY coepXa-
IEHCS B 3eMHOM arMocdepe BIari, MMEET MOLIHOCTb BCErO 2,5 CM.

Onnako Ha 3emie B cpeaHeM 3a roa Bemamaer 92 cM ocamkos. Cre-
AOBATEJILHO, 32 FOA B aTMOCepe Biara obHoBsieTcs 92:2,5 = 36 pa3. Bto
3HAYUT, YTO MOJIEKYJIa BOOSHOro mapa npe6oiBaer B atMocdepe 10 nHeit
(Yaumnep, 1974).

Couyeranne 0GECIICYEHHOCTH PACTEHM BIAroil M OIpeAeIeHHBIM
TCPMHUYECKUM PEXHMOM DEaNU3yeTCs MPU MOCTPOEHUM CIEHATBHBIX
KAuMaduazpamm, Ha KOTOPHIX MACIUTAGB! LKA 3THX dhaxTopoB IPUHATO
HaHOCUTb B COOTHOLICHHH 2:1. KnMMagnarpaMMMel HarIssiHO M306pa-
KAIOT MEPHOIBI 3aCYXH W U3ORITOYHOTO YRIAXHEHMS IPH Pa3HBIX TUMAX
KIMMaTa M OpYTHE KJIMMAaTHYCKHE SBICHUA. IIpUMHIMI mocTpoeHus u
TIPUMEpPHl KTMMaaMarpaMM npuseneHsl B pabore A.C. Llpimeposuya u
H.I1. T'anuya (1976).

Bona, Bxoasiias B cocTaB XMBBIX OPraHW3MOB, MONYYMJIA HA3BaHHE
6uocgpeproli 6006i. JKMBble OPraHU3IMBEI B CPelHEM Ha 2/3 cocrosit U3
BOZbI. be3 3Toit BOIBI MX CYLIECTBOBAHHE HEBO3MOXHO. KOJIMYECTBEHHAS
XapaKTepUCTHKA BOXBI B OMocdepe (Ha NMpHUMepe OpraHM3Ma 4eJIOBEKa)
JaHa B Ta6y. 2.8.

Ta6auya 2.8
Bona » xEBOM BemecTBe TENa YEN0BEKA
XapakTep Belecrsa % OT Beca TeNa WiIH TKaHeH

B tkansax:

SXHPOBBIX 20

KOCTSHBIX 25

NEYeHH - 70

MBILIEYHbIX 75

KPOBH - 79

Mo3re 85

MR 96
Bcero: 60

benxu 19

XKupht 15

MunepansHpe BenrecTsa 5

Yraesoan 1

OO61LMiT 06BEM BOABI, COREPKALLEHCH B XHBbIX OpraHu3Max, olleHH-
BaeTcs B 2,5 Thic. KM® (Peitmepc, 1980). ITo npyruM faHHBIM, OH MEHBLIE
— 1,12 teic. kM® mwn 0,00007% or o6LIMX MHPOBBIX pecypcoB BOABI
(Cokonos, 1974).
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OCHOBHYIO YaCTh BOAbI CYXOITyTHBIC PACTEHUSI TEPSIOT B PE3y/IbTare
TpaHCIHUPALHHU, a XUBOTHBIE — C IPOXYKTAMH BHIIEICHUS U ABIXaAHMSL.

Pacxon Bnaru ¢ 1 ra paCTUTENLHOCTH COCTaB/sAET B CpeHEM 3-6 TBIC.
T. 32 BEreTalMOHHBIN MEPUOA. DTO KOMUYECTBO MOYTH PaBHO TOIMYHOMN
CYMME OCaJIKOB B JaHHOMH MeCTHOCTH. IloTpe6HOCTE HEKOTOPBIX KYJIbTYP
B Bole (B MM CJIOSl BOZBI) TaKoBa: 3epHOBbie 365-760, uuTpycOBblE U
xaonok 500-600, caxapHpiit TpocTHHK 400-950 (Paman, 1981).

OcHOBHHIE KOJMMYECTBEHHbIE ITOKA3aTENH TPAHCIUPALMM MpHUBEIE-
Hbl B Ta6n1. 2.9. :

Tabauya 2.9

IToxa3aTe/ s TpaECOEPAIENR

IToka3arenu XapakTepucTvKa noxkasarenei KonuyecTBeHHbIE 3HA4YEHMs
1 2 3

HMnrencuBHocts |KonyyecTBo BOABI, 0OTAAaBaeMOi € [15-200 r/M? B | u (aHem) u 1-20
e IMHULBI TUCTOBOI MOBEPXHOCTH B|r/M? B 1 4 (HOYBIO)

- leauHHLY BpeMEHK .
[MpoxyktnBHocTs |KONmuecTBo CO3ZaHHOIO CyXoro
BeilecTBa Ha | xr 3arpayeHHo# Baaru|8-10 r (B cpentem 31)
Kosbduument KoauyecTBO BOILI,3aTPAYEHHOE Ha
TpaHCIMpaLMK e Iy CyXOro BeuecTsa |100-800 (B cperem 300)

INaBHBIMM MCTOYHMKAMM BOMBI JUI PACTEHMI SIBISIOTCH COAEpXkKa-
wIasics B ITOYBaxX IpaBUTALMOHHAs M KanmwuisapHas Boabl. Hexoropbie:
pacteHHus (3NUGUTHI, CaKCaysl, KAaKTYChl, MXH, JIMIIAHHHUKHU) TTOINOIAIOT
KaneJIbHOXUAKYIO BOOY, BBITANAIOUIYIO B BUAE AOXAS, MeNbYaiiline Ka-
MEeJbKY TyMaHa, a TAKXKEe MapoobpasHylo BIary BO3AyXa.

XKMBOTHBIE NMOCTYIUIEHWE BOABI B OPTraHU3M OCYILUECTBIAIOT IIYTEM
NUTBLA (NMTHLBI, MJICKOMHUTAIOLINE) WK BCAaChIBAHMA BOIbI 4Yepe3 Io-
KpoBbI Tena (aMGubuu, KIelu U Ap.). MHorue XuBOTHBIE JOBOJILCTBY~
I0TCSl TOJILKO TOI BOJOM, KOTopas mocrynaer c¢ mnuueil. Hexortopble
XHBOTHBIE UCHOBb3YIOT Memaboauueckylo (3H0ozeHHYi0) BOLY, KOTOpas
obpa3yercsl B mpolLiecce OKHCACHMS 3aMacoB XUpa B CIIELHMATIBHOM XH-
poBoM Tene (aMOapHBIN NOJIrOHOCHK, MyYHOH 4epBb, I'yCEHMLA ILIATSA-
HOM MOJIU M Ap.). Y KPYINHBIX XUBOTHBIX (BepOIIONBI, CaifiTak U Ip.) U3
100 r xupa obpasyercs okoso 107 r meraGonuueckoit Boabl. s 3THX
XHBOTHBIX XapaKTEPHBI Pa3IMYHEIE IIPUCIOCOOICHUS, HANpaBICHHBIE -
HAa MAaKCHMAaJIbHOE COXpPaHEeHHWE 3aracoB BOABI (HOYHOM 00pa3 XH3HHU,
BJIarOHENPOHKHLUAEMOCTb ITOKPOBOB, PE3KO IMOHUXEHHOE MOTOBbLACIE-
HME, PEeIKOe NbIXaHHE W FIYOOKOE pacIoIOXKEHUE OPraHOB JBbIXaHW,
MaKCUMAIbHO 06GE3BOXEHHBIE TPOXYKTH BBIIENECHHUS U T.IL.).

B 3aBucHMOCTH OT criocoba peryMpoBaHUs CBOETO BOAHOIO peXuUMa
pacTeHHUs AENSTCS Ha nolikuao2udpudnvie u 2omeocudpudnsie. PacteHus nep-
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BOMH Ipynibl (Ha3eMHbIE BOAOPOCIIHU, IPUOBI, TUIIAAHHUKH, HEKOTOPBIE MXH
M ZIp.) He 00MamaloT CIOCOGHOCTBIO aKTHBHO DEryJIMpOBaTh CBOM BOJ-
HbIM PEXUM. 3Ta CrIOCOGHOCTH NPUCYLLA TOJIBKO FOMEOTHAPUIAM, K YUCITY
KOTOPBIX OTHOCHMTCSl OCHOBHAsi Macca HBIHE CYLIECTBYIOLIMX pacTeHHH.
SbdexTnBHag peryasAumMs Hpouecca BOAOOTIAYM OCYLIECTBISETCS NMpH
TIOMOLUM YCTBUYHOIO arrapata, BOXOHENPOHMLIAEMOCTBIO BHYTPEHHMX
KJIETOK M TKaHEH, CIIOCOGHOCTBIO CBOPAYMBATh JIUCTBS U T.1I.

OpuruHanbHast Ki1accubUKALMA SKOTOTMYECKHMX TPYTII PACTEHHIt MO
UX OTHOIUEHMIO K BoAe pa3paboraHa A.Il. IllennukoBeiM. BTa Kiaccu-
¢ukauus npuseneHa B Tabn. 2.10 (nmo U.M. Kynbtuacosy, 1982, ¢ uame-
HEHUIMM).

Tabauya 2.10

DKOJIOrHIECKAs KAACCHPHUKAIAS PACTERHNA 1O HX OTHONMICHHIO

K BOAHOMY ¢axkTopy
I I'pynna Tloarpynna Kpartkas xapaktepucruka ITpumepsi
ll.l‘unpodmm Hanuuue oco6oit Bo3ayuHoH
TKaHH — a3jpenxumbi,obecrneyn- ,
BAIOLIEH TUIaBYy4eCTh OPraHOB
1.1. Tlnaatoune |[KOHTaK TUPYIOT € ABYMS cpe- Packa
Ha IIOBEPXHOCTH |FaMM — BOAOMN M BO3AYXOM (Lemma sp.),
MHOTOKOPEHHHUK
(Spirodela sp.)
1.2. IMorpyxeH-|B3BewieHHBIE B BOAE, KOHTAKTH- ITD BIpYATKA
HbI€ — NONBCILEH-|PYIOT TONBKO C ONHOM cpenoit (Urticularia ),
Hble (BOIOI) POTOIMCTHHK
(Ceratophyllum)
1.3. TTorpyxeH-[Haxondrca B aByxcpenax— sone Dnonest
HBHIE YKOPEHAI0-|1 nouBe (Elodea canadensis),
uecs BaJUIMCKEPUSA
(Vallicneria spiralis)
1.4. INnaBarowne|KoHrakTHpYIOT ¢ TpeMs cpena- LLIMHKA
Ha NMOBEPXHOCTH |MH -~ BOAOH, MO4YBOH H BO3AYXOM (Nymphaea),
YKOPEHSA IO K:ECS BuxTopus ( Victoria
regia)
1.5. AMPubuii-[3anumalor 6eperossie u npu6- Crpenonucr
HBIE BHIbI {PCXHBIE MEJKOBOIbS (Saggitaria
saggitifolia),
puc
(Orysa sativa)
2. ['urpoduTst CyxOITyTHBIE pacTEeHHsI 06- [Tanmupyc
nacTei AOCTATOYHOTrO BOLO- (Cyperus papirus),
CHa6XEHUA ¥ BBICOKOH Blax- najbma 6onorHas
HOCTH BO3AyXxa, IJIOXO Iepe- (Phoenix paludosa)
HOCSAT JaXe KPAaTKOBPEMEHHOE
yBSIIAHHE
3. Kcepodurs BEIHOCAT BpEMEHHOE YBSJIaHHE Cakcayn
C norepeit 10 50% Biaaru uau (Haloxylon
CMOCOOHBIE XUTb B ADHAHON ammodendron),
MECTHOCTH BEpOMOXbSA KOMIOYKA
4. Me3sogurt IMonpo6Has xapakTepuCcTHKA
IaHa HIDKe
5. SdeMepnl

9 — «OCHOBH 3K0JI0THH» T. 1
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T.K. TFopsiiunHa (1979) no xapaxkrepy NMpeoOnoN€HMs YCIOBHA 3a-
CYLIMBBIX MECT Cpe KCepOMUTOB BHUIENAET TPH MOAIPYTIIH: IyKCepo-
gumbt, 2emukcepoumst M NOUKUNOKCEPOPUMBL.

PacteHHs MepBOi MOArPYIIIIBI XapaKTepH3yIOTCsl TOHMXEHHON TPaHC-
NMpalueit, 0cobeHHO B Yachl HaUGOMbLUEH CyXocTH Bosayxa. IlpuMepsr:
NOJBIHL rony6as (Artemisia glauca), BepoHuka onyluehiHas (Veronica
incana). ,

PacTeHHs1 BTOpPOil TPYNIBI UMEIOT MOLUHYIO KOPHEBYIO CHCTEMY,
obecrieunBalolyio 6ecriepeboiiHoe BogocHabxeHue. [Ipumephl: man-
deit (Salvia pratensis), pe3ak (Falcaria vulgaris).

PacteHys TpeTbei IpYIbI HE MOTYT PEeryJIMpoBaTh CBOW BOIXHBIN
PEXMM; B CYXYIO M XapKYy1O IIOrOAy OHM BBICHIXAlOT O BO3IYLUHO-CyXO-
T'O COCTOSIHMS, ONHAKO MOciIe A0Xas oxuBaloT. K 3To# rpynne orHocAT-
cA JIMIIAHHWKM, ApeBeCHbIE IPHOBI, CTEMHBIC MXH U BOIOPOCIH, M3 LIBET-
KOBBIX — paMOHAusA cepOekas (Ramondia serbica), rebepnes pozionckas
(Heberlea rhodopensis).

Ocobyio rpyniry KcepohHUTOB COCTaBNSIOT CYKKYaeHmsl — PaCTeHHUA
C OYEHb MACHUCTHIMM JIMCTLAMH WIH CTeONSIMU, B KOTOPBIX 3amacacrcs
BJ1ara. 9To pa3inyHble KAKTYCOBbLIC, araBhl, aJ103.

Takue Xe 0cobbie MONrPYNIBI COCTARIAIOT PAacTeHHUs, MPUCIOCO6-
JIEHHBbIE K HEJOCTAaTKY KaK BJI4ard, Tak ¥ MHUHEPATLHBIX BELUECTB B YCIIO-
BHAX HU3KHX TEMIIEPATyp. DTO TaK Ha3blBaEMbIE KCepOMOPHbie oauzom-
poghbt, TIOIPa3ENseMblE Ha ncuxpogumot U Kpuogumbt. TICXpoduThl —
XJTaZOCTOMKUE PAaCTEHMs BJIAXHbIX IMOYB. BTO CEBEPHbIE XBOWHBIE, BEY-
HO3eJIeHble KyCTADHUKHA M KyCTapHHMKH JIeCOTYHApH M ap. IIpumepst:
cocHa cubupckas (Pinus sibirica), kenpoBblit CTNaHHUK (Pinus pumila),
MBa Kapiukosas (Salix arctica), xmoxsa ( Oxicoceus) v np. Kpuodutsr —
XJIAJOCTOMKHE PACTEHHSI CYXMX MeCTOOOMTaHMH. OObLMHO MMEIOT IOo-
IYLIKOBHAHYIO (opMy. IIpumMepsr: akaHTONMHMMOH (Acantholimon), Tepec-
keH (FEurotia ceratioides).

TIpOMEXYTOYHOE ITONIOXEHHE MeX1y rHrpoduTaMu U KcepopuTaMu
3aHUMaIOT Me30hHUTH. D10 Hanbonee oOWIMPHAs 1O BUIOBOMY COCTaBY
JKOJIOTMYeCKasi Ipymia pacTeHMii, MpuypoYeHHasi B OCHOBHOM K yMe-
PEHHO BJIaXHBIM MecTooGuTaHusM. K 3roit rpynme orHocurcsi Goib-
LIMHCTBO JUCTONAIHBIX IEPEBHEB M KyCTAPHMKOB, JIYTOBBLIX W JIECHBIX
TpaB, OCHOBHEIE CETBCKOXO3AWCTBEHHMIE KYJIBTYPHI.

[lepByio noarpynmy Me30(UTOB COCTABIISIOT BEYHO3ENEHBIE Me30dH-
ThI TPOIUYECKHX JTecoB. IIpumepsl: MoHcTepa (Monstera deliciosa), duxyc
(Ficus elastica). Bropas monrpyfina — 3MMHE3E/ICHBIC JEPEBIHUCTHIC ME-
30¢pUTHL. DTO B OCHOBHOM PaCTEHMs CaBaHH, HarnpuMmep 6ao6a6 (Adansonia
digitata). TpeTbsl MOOIpyTina — JIETHE3ENACHBIE JEPEBIHUCTHIC Me30(HUTHI.
[Ipumepsr: xy6 (Quercus sp.), 6epesa (Betula sp.). Yerseptas noarpynna —
JIETHE3E/IEHBIE TPaBAHUCTLIE Me30GbuTH {(MHOTONIETHHE). [IpMMepsL: Kie-
Bep Jstyrosoit ( Trifolium pratense), miotuk enkuit (Ranunculus acer).
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CBocoGpasHyIo TPy PacTeHMil COCTAaBISIOT 3gemepsr U gemepo-
udbt. DpeMepbl — ONHONETHUE TPABSIHUCTHIE PACTEHHS C KOPOTKMM, KaK
IPaBIJIO, BECEHHMM XH3HEHHBIM LIMKJIOM. XapaKTepHBI JUISl CTeNeH, Ho-
JYMYCTbIHB ¥ MyCTBIHB. DbeMepoubl, B OTIHIHE OT 3GeMEpPOB, SABIAIOT-
¢ MHOTONETHMMM TpaBSHUCTHIMM pactreHusiMu. [Ipumepnr 3¢emepos:
Mak (Papaver pivonicum), xpynka seceHHsis1 (Draba verna). I1pumepsl ade-
mepounos: Tionenan (7Tulipa), ocoka (Carex),repaib KJIyOHEHOCHas
(Geranium tuberosum).

Heckonbko 1mo-ocoboMy 10 OTHOIIEHUIO K BJIaXHOCTH Cpelnl Kiac-
cubUIMpPYIOTCS MMKpoopraHusMbl (6akrepun). Poct Gakrepuit — kce-
pouaos HAYMHAETCS TP BIAXHOCTH 85-90%, mesogusoe — npu BIax-
Hoct! 90-95% u euepogusoe — mipu BiaxHocty cabiie 95%. B.C. Cama-
puHa (1977) yKa3bIBaeT, YTO MIOCKOJIBKY B FOPHbIX MOPOJAX, JaXe B 30HE
a3paliy, TOe TPUCYTCTBYET TOABKO TMTPOCKONMYECKas M IUICHOYHAA
BOJA, BJIAXHOCTb BO3IyXa, 3aMOJHSAIOLIEIO MOphl, BCerna MPaKTHYCCKH
6mu3ka K 100%, To MOXHO YTBEPXKAATh, YTO YCJIOBUS €CTECTBEHHOM BJIaX-
HOCTH TOPHBIX MOPOA B GOJNBLIMHCTBE ClIy4yacB GnaronpuATHBI WIS MO-
BCEMECTHOIO Pa3EMTHS MHKPOOPraHHU3MOB.

[TuraHue KOpHEBOM CMCTEMBI PAaCTCHUH BONOI C paCTBOPCHHBIMH B
HEl OpraHMYECKMMHM M HEOPraHMYECKHMMM BELUECTBAMU OCYLLECTBIAET-
CSl 33 CYET 2pyHMOBbix 600 — TEPBOro OT 3€MHOM IMOBEPXHOCTH BBIIED-
XAHHOTO BOJOHOCHOrO ropu3oHTa. CYMTaeTcs, YTO ONTHMAIBHLIM, T.C.
obecrie4uBaoLIMM Gecrniepe6oiiHoe CHaGXeHUe BIaroi pacTeHMit, sBs-
eTcd TaKOi YpOBEHb TPYHTOBBIX BOJ, IPH KOTOPOM BEPXHSIA rpaHMUA TaK
Ha3bIBAEMOMN KanuaiapHou Kaiims: OT TPYHTOBBIX BOX AOCTMIacT IOBCPX-
HOCTH TOYBBI WJIM HE OIYCKAETCS HUXE CJIOS, B KOTOPOM pacIiooXeHa
OCHOBHAasl Macca KOpHEI.

BepxHsiSl IpaHMLA KaWUIAPHON KalMbl COOTBETCTBYET CKayKoo00-
Pa3sHOMY YMEHBLUEHHIO RIAXHOCTH Ha OINPEAE/ICHHOM DacCTOAHWH OT
YPOBHS TPYHTOBBIX Bof. KanwuisipHoe NMOAHATHE OT 3epkasa (MOA3CM-
HOM TIOBEPXHOCTH) TPYHTOBBIX BOA B I1€CYAHBIX [1OYBAX COCTABIACT 0,5-
0,9 M, B cynmecuanbix — 1,0-1,2 M, Ha cyriMHKax — 1,5-2,0 Mu B Topdsi-
HbIX mouyBax — 0,5-1,5 M (B 3aBUCMMOCTHU OT CTENECHU PA3NIOXKEHUSA, 60-
TaHMYECKOro COCTaBa M Ap. OCOBGeHHOCTel Topda).

B/laronpusATHBIM U PACTEHUI SIBISIETCS MOCTOSIHHBIA ONTHMAlb-
HBIl YPOBEHb I'PYHTOBBIX BoA. B aTOM Ciryyae pacreHusi 6ecriepeGoitHO:
CHAGXAK0TCs BIAroil U UX MPOIYKTHBHOCTH IPAKTHYECKH HE 3aBUCHUT OT
KOJIMYECTBA M pacnpele/ieHUs OCaIKOB B TEYCHHE CE30HA BETETALMU.
OnTHMabHBIE MOCTOSHHBIE YPOBHM TPYHTOBBIX BOJ OO€CIeYHBAIOT
HAWBLICLUYIO TIPOAYKTHBHOCTL BCEX Me30MMIbLHBIX BUIOB pacTeHui (T.¢.
PACTEHHMI C YMEPEHHBLIMM TPEGOBAHUSAMM K YBIAXHEHHIO MOYBBI).

B ecTecTBEHHBIX YCAOBMAX IOCTOSIHCTBO YPOBHS IPYHTOBX BOA, Kax
npaBwio, He HaGmoaaercs. OGLIYHO B IOJIOBOM XOJ€ YPOBHS IPYHTOBBIX
BOJl OTMEYAIOTCS NEPHObl BECEHHETO MOAbEeMa U JIETHero cnana. Koie-

131



GaHMsA YPOBHS I'PYHTOBBIX BOJ OKAa3blBAalOT OTPULATE/IBHOE BIMSHHE Ha
POCT U MPOAYKTHUBHOCTb pacteHUil. CHUXEHHE YPOBHA BOLBI HUXE OIl-
TUMaJIbHOTO TMPUBOAMT K COOTBETCTBYIOLIEMY YTJIYOJCHUIO BEPXHEH
TPaHULIbI KANMUAAPHOK KaliMbl U OTPBIBY €€ OT BEPXHEr0 KOpHEOobUTa-
€MOro CJIOS I1OYBHI. ‘

CrenyeT OTMETUTB, YTO CaMa KalWUIAPHAas KailMa MOXET GbITh NOJ-
pasgeneHa Ha TpU yacTU. B HUXHeHl ee yacTM BOHOI 3aNOJHEHBI BCE
NTOYBEHHBIE MOPbI, B CPEAHER — MEJIKHUE U CPEIHUE, a B BEPXHEH TOIBKO
Mmenkue. TakuM o6pa3oM, MMEHHO B BEPXHEH 4acTH CO3MAIOTCS OMTH-
MaJIbHbIC YCJIOBHS BOJHO-BO3NYLUHOIO ITUTAHUS PACTCHMI, T.€. NIpH HO-
CTaTOYHOM BOJOCHAaOXEHUM COXPAHSETCS NOCTATOYHAS a3payus (JOCTYyII
BO3yXa ISt AbIXaHUS KOPHEH). '

Kpome nepronoB orpriBa KanwuIsspHO# KaiMbI OT CJIOSI NOYBHI, THE
pacrnonaraloTcsi KOpHU, HEOIAaronpusiTHBIMH SIBJISIIOTCS. TIEPHOALL 3aTOI -
JIEHUsl KOPHEBBIX CHUCTeM. 3aTOIUIEHWE KOPHEH B CepelIMHE BereTaliuu
yXe B TeYeHMEe 5-7 OHeil NMPUBOOUT K THOENM MHOTHE Me30(PUIbHbIE
CEIILCKOXO3SIMCTBEHHBIE W JPEBECHBIC PaCTEHHS.

3TH OCOGEHHOCTH BOLHOTO PEXHMa HEOOXOOMMO YYMTHIBATH MpPH
TUIAHUPOBAHHHU KaK OPOCHTENBHBIX, TAK U OCYILIUTEIbHBIX METHOpaLHii.

SddekT KonebGanusas ypoBHENH IDYHTOBBIX BOA HEONHA3HAYEH IS
Pa3NMUYHBIX CeILCKOXO3SIMCTBEHHBIX KYILTYP M OOYCIIOBIEH HX 6uoO-
THYECKUMH 0COOeHHOCTAMM. Tak, OlHM pacTeHMs (KOPMOBLIE TPABBI, OBEC)
CNocobGHbI 6€3 OLIYTHMOrO CHHUXEHMS MPOAYKTHBHOCTH IEPEHOCUTD
OINpeAe/ICHHOE BpeMs HEKOTOPBIH HENOCTATOK KMCIOpoHa TpH 6osee
BbICOKOM YPOBHE IPYHTOBBIX BOJ; ADYTHE (SYMEHB, MIIEHM1IA, KYKYpY-
3a) 6e3 3aMeTHOro ywep6a MepPeHOCAT HEKOTOPHIf HENOCTATOK RIArd B
nouse. [ ycroBuit YkpauHsl ¥ Benopyccuu ycraHOBIEHO, Y4TO B 06-
HIEM CJIy4ae B CyXye roAbl [PU CHUXECHHU YPOBHSI TPYHTOBBIX BOH Ha
0,5-1,0 M ypoxan cenbCKOXO3SMCTBEHHBIX KYABTYP CHYDKAeTcs Ha 48-
50% u 6onee Ha necyaHbIx MoYBax M Ha 10-30% Ha cymecsix M CYITMHKaXx
MO CPABHEHUIO C HOPMAJIbHBIMU IO YBIAXHEHHIO TOfaMH (IIpH OXUHA-
KOBOM YPOBH€ arpOTEXHMKM M ynoOpeHHd MouBsl). [Ipu 3TOM cnemyer
HMETh B BULY, 4TO 3¢ GbEKTUBHOCTL YOOOPEHUS MOYBLE IIPU HEAOCTATKE
BIarM HE3HA4YMTEJNbHA, MTOCKONIBKY PAacTeHHUs IOTPeO/ISIOT NMUTATENIbLHbIE
BELLECTBA TOJILKO U3 NMOYBEHHBIX PacTBOPOB.

OcobGeHHO YyBCTBUTE/NbHA K ITOHUXKEHUIO YPOBHEH TPYHTOBBIX BOZ
JIYTOBast paCTUTEILHOCTh. Bo Beex ciydasix CHUXEHUE YPOBHS IPYHTOBBIX
BOX, BBICOTHI M MPOMOJIKUTEIBHOCTH 3aTOIUIEHHS, BBI3BIBAET HErpala-
LIMIO JIYTOB, TaK KakK JyroBasi PacTUTENBbHOCTb IPHCHOCOGIEHA K BbICO-
KO{ BJIAXHOCTH MOYB. YMEHBLIEHHE BBEICOTHI M ITPONOIKUTEILHOCTH
3aTOMJICHUA NMPHUBOJAUT K MMalN€HMIO NPOLYKTUBHOCTH 3aJIUBHBIX JIYTOB,
KOTOpBIC, HATIPUMEP, 10 OCYLIEHHSI HOHMBI WJIH CTIPSIMACHUS PyClla PEKH
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3a/IMBAJIMCh BECCHHUMM NAaBOAKOBLIMU BOHAMHU, NPUHOCUBLIUMH 6OJIb-
{0 KOIMYECTBO MEJbYAMILIMX MOYBEHHBIX YacTULl B BUAe wia. QOcobeH-
HO OBICTPO J€rpa’auusi JyroB IPOMCXOAMT HA MECYAHBIX U TOpGSIHBIX
[TO4YBaX; Ha CYTIMHUCTHIX [10YBaxX BCAEIACTBUE WX OOMBLIEH CIIOCOBHOCTH
YACPXaThb BIAry OOMIbHBIC OCAIKH MOIYT 3aMETUTh MPOLECC nerpazaa-
LHH.

JlpeBecHble pacTeHMs obnazalT Gonbleil YCTOHYHUBOCTBIO K HU3MeE-
HEHUIO TMIPOJIOTMIECKOrO PeXHMa: TaK KaK MX MOLUHAS M XOpOLUIO pa3-
BHUTasl KOpHEBasd CUCTEMa CIOCOOHA B GOJIBLUEH CTEMEHM HCIIOIb30BaTh
BIIAry BBITAAAIOLIMX aTMOCOEPHBIX OCANKOB, 4 CTBOJ — HAaKaILUIMBATh
BONY B O1aronpusTHBIE NEpPUOABI TOxa. ITosToMy mpesecHble pacTeHus
NIEPEHOCAT 3aCYLUIMBBIC NEPUOALI WM CHUXEHHS YPOBHS BOObl C MH-
HUMAaJIBHBIMK [IOTEPSAAMH TIPUPOCTA. .

@akTOp BIAXHOCTH BEChbMA BaXEH HE TOJBKO [UTS pacTeHui, HO U
AT XKUBOTHBIX, IIPUYEM CIIOCOOBI pEryIsLMY BoaHoro 6anaHca y mocie-
AHUX Oonee pa3HOOGpa3HbiE M MOAPA3AENAIOTCA Ha MOBEAEHYECKHE,
Mopgosornueckue M pusnonormyeckue. Hanbosee XapakKTepHbIM ITO-
BENCHYECKUM ITPUCIIOCOBIEHHEM SIBIACTCA CIIOCOGHOCTb MMOMCKA BOJO-
€MOB M Haubojice OIaronpUATHBLIX MECT OBHMTAHUA. Mopdonoruueckue
NPUCNIOCOOIEHUSI BHIPAXEHBI B BHAE MOPGMOCTPYKTYPHBIX oOpa3oBaHHil,
HAMpAaBICHHBIX Ha YACpXaHHE BOAbI (PaKOBUHBI MOJUTIOCKOB, OPOrOBe-
HHC KOXHBIX TTOKPOBOB PENTWIHIA M T.I1.). PH3HONOrMYECKHE MTPHCIIO-
CODJIEHHS B OCHOBHOM HallpaBIeHbl Ha 3KOHOMMIO BOIBI M ONTHMM3a-
110 BOOOOMEHa (0 4eM YXXE TGBOPUIIOCH Bhillie). B LenoM mHorue opra-
HHU3MbI (KaK CYXOIYTHBIE XHBOTHLIC, TAK M HA3€MHbIE pacTeHus)
U30€TaloT MECTOOGUTAHUI ¢ HEXOCTATKOM BJIary.

2.6.4. Boaxyx (armocdepa)

AtMocdepa, 0cOGEHHO B npencnax ee HUXHeH 4acTH — Tpornocdepsl
— ABJSICTCS KOMMOHEHTON KiMMaToTona. OaHako Bo3ayx (BOLOpacTBO-
PCHHBI) BXOAMT TaKXe B COCTaB FMAPOTONA, a MOYBEHHBIA U ITOMMOY-
BCHHBIH BO3lyXx — B cocTas 3aadoTomna. ATMocdepa sBAsSieTCA Cpenoi
PacnpoCTpaHEHH s, OOUTaH S U XU3HEAESTETLHOCTH MHOTHX XMBBIX Opra-
HU3MOB (MMKPOOPraHM3MOB, IBUIBLIbI PACTEHHIt M MX CEMSIH, HACEKO-
MBIX, [ITHL, HEKOTOPBIX MJIEKOITUTAIOLIMX).

Cama aTMocdepa B 3HAUMTEIbHOM Mepe chOopMHUPOBAHA XUBBIM Be-
wecTBoM 6uocdepsl. Tak, moaHOe O6HOBICHHE KUcjaopoaa atMochepsl
3eMJIM 33 CYET XHM3HENEATENHHOCTH OPraHM3MOB NPOUCXOIUT B Cpel-
HeM 3a 5500 ner.

C 9KOJIOTHYECKOH TOYKM 3peHHsl HaHbONee BAXHBIM SRIAETCH CIIOM
BO3tyxa BbICOTO# 50-100 M; (MHOrza mo 150 M u Gonblue) oT MOBEPX-
HOCTH 3eMJIM, UMEHYEMBIit npusemubin. IMEHHO B 3TOM CJIOE HaUGOIee
PC3KO M3MEHSAIOTCS METEOPONOrHYecKHe (haKTophl.
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HaseMHO-BO3MYIIHAS Cpefa OpraHMu3MaMy Oblia OCBOEHA 3HAYUTENIb-
HO no3xe, yeM BoaHas. [1noTHOCTh aTMOChEPBI CYLIECTBEHHO HIKC IO
cpaBHeHHIO ¢ ruapocdepoit. IMeHHO ¢ 3TUM 00CTOATENBCTBOM CBSA3BI-
BaeTcs TOT GAKT, YTO Ha3eMHbIE XXMBOTHBIE, IaXe CAMBIC KPYITHBIC, CYyllIE-
CTBEHHO MEHbILE YeM TAKMe MODCKHE TMTaHThl, KAK KUTOOOpa3HbIe.

D10 XKe OBCTOATENILCTBO ONpedesacT OONbUIYIO MOABUXHOCTH BO3-
AYLIHBIX MAacC IO CPaBHEHHMIO € BOXHBIMH, YTO CO3JACT 61aronpuATHLIE
YCJIOBUSL VTSl [TACCHBHOTO MEPEMEILEHHMS a3POTUIAHKTOHA, 1Ol KOTOPLIM
MOHUMAIOTCS OpPraHU3MBbl, TapsLIne (ToIBEIIEHHBIE) B BO3MyXE (CHOPHI,
ceMeHa, MEJIKME HAaCEKOMbIE, MTayKH M T.I.). JIBIOKEHHE aTMocdepsl Cro-
COOCTBYET Iepepacrpefe/iCHHI0O Ha MMOBEPXHOCTH U 6JIM3 MOBEPXHOCTH
3eMJIH TeIUTa, RIATH, ONbUICHUIO PacTeHHH, GOPMHPOBAHUIO HX BHEILIHE-
ro obnuka (HPopMHUpPOBAHUE HU3KOPOCHBIX Pa3HOBUAHOCTEH, CTIAHHM-
KOB, OTMHpPAHHE BETBEHl Ha HABETPEHHON CTOPOHE, YIIPOYHCHHUE KOPHE-
BOH CHCTEMBI M T.IL).

OTpULATENbHOE BIMSHME CWIBHBIX BETPOB MPOSABIACTCS B YHUHTO-
XKEHUH BCXOAOB PacCTEHUiM MOXHATHIMM B BO3[YX MECYMHKAMH, B HCCCHC-
HUM BereTaTHBHBIX OPraHOB CHEXWMHKAaMH (UTO MPUBOIMT K HOPMHPO-
BAHMIO TaK HA3BLIBAEMBIX «CTOJIOBBHIX» (JOPM KPOHBHI), BHLIYBAaHHIO (degh-
AAYUU) TIOYB U OOHAXEHMIO KOPHEBOH CHCTEMBI pacTeHMi.

B cBOIO ouepelb, paCTeHUs BIMAIOT Ha IBHXKCHHME BO3yXa, CHIXad
ero CKOpoCTb. 3TO CBOMCTBO PACT€HMil MCIOJIB3YeTCs JIs 3alUMTH TO-
Jieil ¥ APYTUX CENbCXO3ANCTBEHHBIX YTOAMHA OT BETPOBOI 3PO3UH MOYB.

JIBMKeHHEe BO3MyXa SIBASETCS aKTHBHBLIM (paKTOPOM ECTECTBCHHOIO
oT60pa. B MECTOOOUTaHHSAX C MOCTOSIHHO JYIOIIMMH BETPAMH COXpaHi-
10TCS OpraHM3MEI C XOPOIUMMM JIETHBIMU Ka4yeCTBaMU 60 MX KpBUIBI
peayLMpyioTcs. BeTphbl ONpenensioT Takke HanpasIeHHe MUTPaLMK Ta-
KMX HAaCEKOMBIX KaK KOMaphl, MOCKMTH i capaHya (M3pasis, 1984).

BaxHOEe SKOJIOTHYECKOe 3HaYeHMEe MMEET U3MEHEHME IUIOTHOCTH H
JaBjieHUsT BO3AyXa C BHICOTON. MeHee NUIOTHBIA BO3XYX BBICOKOTOPH I
GoJiee YUCT, TAK KaK COAECPXKHUT MEHbLIC B3BCLICHHBIX YaCTHIL. OH Gonee
Apo3paYeH Ui KOPOTKOBOMHOBOH YacTH CIEKTpa.

Mo nanusiM K.M. CriTHHKa ¢ coaBropamu (1987), BeM4MHa aTMOC-
dbepHOro AaBIeHNUS, COOTBETCTBYIOLLAs BBICOTE 7,5-8,0 KM Hax ypoBHEM
OKeaHa SBNSETCS KPUTUYECKOM ISt aGCOMOTHOro GOJNBIIMHCTBA Opra-
Hu3MOB. Bojee 3aBHCHMBI OT TUIOTHOCTH M JaRJIEHUS aTMOCQepH! NTH-
LBl ¥ JeTaioupe Hacekombie. Jis OONMbUIMHCTBA M3 HHX ONTHMAIbHBL
BBICOTHI A0 1000 M, XOTS HEKOTOpHIE M3 HHX (OpJIBI, KOHIOPHI) MOrYT
[OCTOSIHHO XHTb M Ha BbicoTax 4,0-5,0 xm.

ONHMM K3 BaXHbIX SKOJOrMYECKHMX MoKa3aTeseil sSBIeTCs HOHH3A-
Ul aTMOCHEPHOro BO3MyXa, BbI3bIBaeMasi B €CTCCTBEHHBIX YCIOBHAX
yIbTpadHONETOBBIM U XKECTKUM IJICKTPOMATHHUTHBIM HU3Ty4CHUEM Con-
HLIA, TAUTAKTUYECKMMHE KOCMUYECKMMH JTy4JaMH M HEKOTOPLIMHM JIPYTUMH
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npuyvHamu. MoHH3anusA BO3nyXa BIWSET HA HOHHBIH Y ra3oBblil OOMEH
B OpraHH3Max, BbUIEJICHHE 3K30MeTaGoONUTOB W Apyrue mnpoueccsl. He-
KOTOPBI€ XMBBIC OPraHM3Mbl (TITHULIBI, HACEKOMBIC) U3MEHEHHE HOHH-
3al{M BO3AyXa BOCIPHHMMAIOT KaK IPEIBECTHUK HU3MEHEHUS IOrom-
HOHI CHUTyaLUH.

HcKTI0MMTENTBHO OrpoMHa poib atMochepsl B (DOTOCHHTE3E M reo-
XMMHYECKOM OajlaHce yriepoxa M KHCIOpOa.

ITo onpenenenuio I'.B. BoittkeBuya u B.B. 3akpyrkuna (1976), do-
TOCHHTE3 3€JIEHbIX PACTEHHIl NMPEICTABIsAET cOOOH MOIIHBIA KOCMHYEC-
KWl MpOLIECC, BOBJICKAIOLIUIA B TOAOBOW KPYroBOPOT OTPOMHBIE MACChl
BELIECTBa 3eMJIM U OMNpPENeNSIOIIHI BbICOKUIA KUCTOPOIHBIA IMOTEHLIU-
an ee atMocdepul ¥ 6Uochephbl B LIETOM.

ITo DaHHBIM 3THX XE€ aBTOPOB, €XEroJHO BCEM XHBBIM BELIECTBOM
6rocdepsl ycBansaercs 10! T yriepona; 31o Hen3bexXHo BeaeT 3a coboi
ucnonb3oBadue 3,65-10" 1 yrimekucnorsr M 1,5-10" T Boapl. B obmteit
CIOXHOCTH PacTeHHUs B rnpouecce (GOTOCHHTE3a €XKErOAHO MOTPEOAIOT
okorno 510" T H,O u CO,, uTo Ha ABa NOpsaKa MPEeBBILLIAET MACCY HOH-
HOITO CTOKAa B OKEaH B TEYCHHE aHAJIOTUYHOrO Mepvoa.

3Has, YTO B BEPXHUX FOpU30HTax 3emn comepxutcs 1420-10'° T oast
(B okeane), 233-10" 1 CO, (8 arMocdepe), HETPYIHO MMOACUMUTATD, YTO B
TeyeHHEe 9 MHLIMOHOB JIET QPOTOCHATE3 MepepabaThiBacT Maccy BOABI,
NpaKTHYECKH PaBHYIO BCeil ruapocdepe 3emiu, B TeueHUe 6-7 jieT mo-
IJIOLIAETCA YIIEKMCIIOTa, cofepXallasca B atMocdepe, U B-TedeHue 400
JIET BCA YIVIEKMCNIOTA, colepXkaluascsa B atMocdepe u ruapochepe. Ecnu
y4ecTh, YTo 6uochepa cylwecTByer He MeHee 3,6-3,7 MIIpA JIeT, TO MOXHO
MOACYUTATh, YTO BCS Bola MupoBoro okeaha He MeHee 400 pa3 npouuia
yepe3 GUOrEHHBINH LMK, & CBOOOXHBLIH KHCIOPOX arMocdepbl OOHOB-
nsuics He MeHee 800 Thicsy pas.

Bonee nonpobHo arMochepa, Kak abUOreHHbI HaKTOp NPHUPONHOM
Cpeabl, paCCMaTPHUBAETCS B CJCAYIOLIEM pa3fere.

2.6.5. ITousm

IToYyBHI MpeACTaRAAIOT cO00M 0coboe MpHponHOe OOpa3oBaHUE, BO3-
HMKIlEE B Pe3y/bTaTeé BO3AEHCTBHA XHBBIX OPraHU3MOB U MUHEPAJIH30-
BAHHOTO OPraHMYECKOro BELECTBa Ha MOpOAHBbIA cybcTpar. OHU CcoO-
CTaBJIAIOT OCHOBHYIO YacTh 31acdoromna (3natona). IToussl GopMUpyroTCs
Ha TIOBEPXHOCTH KOpbl 6bléempUEanus TOPHEIX MOPOA PalIUYHOro Npo-
HCXOXIECHUS.

B 6MoreolieHoO3ax MOYBLEI HanGolee IIPOYHO CBA3aHBI C KIMMATOTO-
oM, GUTOLIEHO30M H MHKPOOOLIEHO30M. B CBSI3H ¢ 30HAIBHOCTHIO KJIM-
MaTa ¥ PacTMTEJILHOCTH HA 36MHOM ILApE ITOYBHB TAKXKE IOMYUHSIOTCS
3aKOHY 30HAJIbHOCTH.
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C TOuKM 3peHHs GHOJIOTMH M 3KOJIOTMM MOYBA SBIAETCH AOMOM WIS
OPraHU3MOB, KOTODPHIA CTPOAT CaMH OpraHu3mbl. BHe opraHusmMos mno-
4YBa 00pa30BaThCsd U AKTHBHO CYILIECTBOBATHL HE MOXET.

OnHako mo4Ba sIBIAETCS HE TOJNLKO Haubonee 61aronpusATHON cpe-
o ¥ cybCcTpaToM AN pa3sBUTHUS MHOIMX OpraHM3MOB. [1ouBeHHBIH
TIOKPOB SIBJIAETCS TaKXe OGHOMOrMyeckuMm adbcopbeHTOM M HelTpanu3a-
TOPOM 3arpsAi3HeHMH. O6HUTaloUIMe B MOYBE MUKPOOPTaHM3MBI UIpPaioT
BAXHEWILUYIO PONMb B MUHEPAJIM3ALMH OCTATKOB OPraHMYECKOTO Bellie-
CTBa, MOJNACPXaHMS CaMOOYHIUAKOLICH crnocobHocTH Guocdepsl, obec-
MEYCHHUS KPYrOBOPOTA BELLECTB U MOTOKA 3HEpruu B npupone (CLITHUK
v ap., 1987).

PopMHUpoBaHHE MMOYBEHHOrO CJIOSI B T€OJOIMYECKOM IMPOLITIOM Ha-
YI0Ch B MPUOPEXHBIX YaCTSIX OKEAHOB U MOpEii C MOSABJIEHHEM IEPBBIX
NPOCTEHIUNX 36MHOBOAHBIX pacTeHU — ncwioduros. B keMGpHiickom
nepuojie 3T0 ObLIM MOAYNOrPY>KEHHBIE B BOLY PACTCHUSI M TP pezpec-
cuu (OTCTYIUICHMHM) MOpS OHHU NOTrMOIU.

Maccosbiif BbIXOA NMCHIOMUTOB M3 MOPCKMX BOA Ha CyIIYy OCYILE-
CTBUWJICS TOJIBKO B CpeHEM NeBoHe. Cenpl 3TOH MUrpallu¥ Mbl OGHapy-
XuBaeM, HarpuMmep, B Ky3HCUKOH KOTIIOBUHE B BUAE CNabo ryMubULI-
POBaHHBIX OYpBIX YIJIeil, NMOTYYMBILUHX HAa3BAHHUE 6aAp3acCcKOll PO20XHCKU.

K ToMy BpeMeHM No okpamHam CyuiM yXe NpoTeKaau MOoYBooOpa-
30BaTeNbHBIE MPOLIECCH. M COCOGCTBOBAIN JOHHBIN TOYBEHHBIH CIIOH,
OCTaBIUMHCS TTOC/E PErPeCCMU MOpS, NMPUBHOC ¢ KOHTHMHEHTAa MEJIKO3e-
Ma, a TakXe pa3BUTHE aBTOTpOGHBIX bakrepuii. B.A. Kosaa (1981) Bric-
Ka3al NpearoNioXeHue, YTO aBTOTpodHbIe GakTepuu SIBIIUCH TIpEaKa-
MU KaK BONOPOC/IEH, TaX M BBICILHUX pacTeHMil. Beixoa rmporepo3oifckux
aBTOTPO(HBIX GaKTEpHil Ha CyLly OCYLIECTBISUICS B MEPUOILI MpaHc-
epeccuu (HaCTYIUIEHUs1) MOpPSI Ha Cyuly, Jajee BITyOb KOHTHHEHTa OHM
MUIDUPOBANH MO BOLOHOCHBIM PEYHBIM OTIOXEHHSIM.

[ToyBoobpa3oBaTenbHbie MPOLECCH PE3KO YCUIMIMCh B KaAMEHHOY-
roneHoM niepuone. [lo nanneim JLT. Pexuunnckoit u A.I1. ®eodunosoit
(1974), usy4aBiuux apesHue nousbl Jonbacca, TOpHbIE MOPOADI, 3aera-
IOLIHE HUXE YTOAbHBIX TUIACTOB, CYLIECTBEHHO NepepaboTaHbl JApeBHU-
MH NMOYBOOOPA30OBaTEILHBIMU MPOLIECCAMH M IIPEACTABIAIOT coBCit HO-
BOOOpa30BaHHbBIC TeJla, BO MHOTOM CXOIHBIE C COBPEMEHHBIMU NTOYBAMHU
THAPOMOP(PHOro psiia. YCTAHOBIEHO TAKXE, YTO MOYBbI IUMPOKO Pa3BU-
Thl ¥ B G€3yTONbHEIX MHTEPBAJIAX.

B dopMmupoBaHyH MOYB M CTAHORAEHHUH MX MPOLYKTMBHOCTH CYLIE-
CTBEHHYIO POJIb HTPAIOT TYMUHOBEIE BELIECTBA, IPEUMYILECTBEHHO eyMu-
Hoeble kucaombi. OHM, B CBOIO OYepeNb IPEACTABISAIOT COGOH MPOTYKT
XH3HCOCATEIBHOCTH OPTaHU3MOB, IepepabaTHIBAIOIINX OTMEPIIHII pac-
TUTEJILHBIA M KMBOTHBIH MaTepua.

®.4. Canpeixun (1984) BbicKkasan NpeANoONOXEHHE, YTO IEPBBIE
TYMHUHOBBIE KHMCJIOTHI Ha KOHTHMHCHTE TOSBWIHCH, BEPOSTHEE BCErO, B
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HNEBOHE, Koria HopMUpOBATUCH TOPGsIHbBIE 00IOTa U3 OTMEPLIUX TICHIO-
¢uroB. [lo ero xaHHBIM, B 3JIEMEHTAPHOM COCTABE T'YMHUHOBBIX KHUCJIOT
Hap3accKoil POTOXKH, COCTOMILEH W3 HEPAITOXMBLIMXCSA [MCUIODUTOB,
conepxurcs: yraepona 62,5%, sonopona 5,3%, asora 1,38% u KHCJIOpOAa
(o pasHoctn) 30,8%.

['yMMHOBBIE KHCTOTHI SIBASIOTCS BEChbMa peaKLIMOHHOCIOCOGHBIMH
OPraHUYECKUMHU COEIMHEHUSAMH, pa3pylIalolMMB MHHEPaIbHbIE KOM-
MOHEHTHI IMOYB ¥ MATEPUHCKMX Iopoia. OnbraMu, rposBeaeHHbIMU B.B.
IToHomapesoit ¢ coasropamu (1969), ycTaHOBIEHO, YTO 1O PEAKLIMOH-
HOM croCOGHOCTH (PyNbBO- U TYMHHOBBIE KHCJIOTBHI HE YCTYTAIOT COJMSi-
HO, B HEKOTOPBIX CIYy4asAx r'yMHHOBAsI KHCJIOTA JaXe MPEBOCXOIUT e¢, B
YaCTHOCTH npu u3BiedyeHuu Al O, U3 HedenrnHa U MyCKOBHTA.

B cBa3u ¢ Tem, uto B (bopmnposannu MOYB NMPUHUMAIOT y4YacTHe
pa3HooOpa3Hble ¥ MHOTOYMCIICHHBIE TPYIIILI OPraHU3MOB, MHOTHE KOC-
Hble (pakTOpbl U CyOCTpaThl Pa3NIMYHOrO TMPOUCXOXIECHUS M XUMHUYEC-
KOro COCTaBa, MOYBB 3EMHOrO liiapa Ype3BblYaifHO Pa3sHOOOpa3HEL

Ycnosusa nous U obuias 3Konoruuyeckass o6CTaHOBKA ONPEAE/ISAIOT
BMIOBBLIM COCTaB MPOU3PACTAIOIUMX Ha HUX PACTEHHIA.

Tak, Ha 3acOJIeHHBIX NMOYBaX LUMPOKO pa3BuTa (iiopa 2arogumos. B
3aBMCHUMOCTH OT MOpPGhOIOrHYECKHUX OCOGEHHOCTEN M MyTeil aJanTaluu
K 3aCOJICHHUIO PpalfiMyaT cienylolne rpynnsl ratodpuroB (I'opeilivHa,
1979):

1) earopumut kymyasmuenoeo muna (syzanrogumet); ciocoOHBI Ha-
KaIUTMBAaTh B 30J€ pacTeHUi 1o 50% XJIOpMAHBIX, CyNb(ATHBIX U Kap6o-
HaTHBIX COJIEH; K 3TOMY THITYy OTHOCSTCS BHIBI poma consiHka (Salsola),
conepoc (Salicomia herbacea) v 1p.;

2) eanogpumu cexpemoprozo muna (kpurozanogumsi); 06aa0aI0T CMO-
COGHOCTBIO KOHUEHTPUPOBAHHBIN CONIEBOIl pACTBOP BBIAEJATH HAPYXY;

3TO0 BUOBI poaa dpaHkeHus (Frankenia), Tamapukc (TamarL'x), Kep-
Mek (Statice) n np;

3) eanogumus peeyasmopnozo muna (.muxoea/zodmmu), OCMOTHYEC-
KM MOTEHIIHAJ KJIETOK NMOUIEPKHUBACTCS HE COMSIMM, @ OPraHHYECKUMU
COEIMHEHUAMH, OCOGEHHO caxapaMH, KpOMe Toro, IIHKoratoduTsl (6uo-
XMMHYECKN OTPaHUYUBAIOT MOCTYIUIEHUE COJIEH B KJIETKH WIH CBSA3bIBA-
10T X Y BbIBOOAT U3 OCHOBHOTO MeTaboMM3Ma, 3TO BBl POIa MOJBIHb
(Artemisia), nox ( Eleagnus), ne6ena (Chenopodium) u np.

B xauecTBe camocTOsITEILHOM TPYNNBI raTOGHUTOB MOTYT OLITh Bbije-
JIEHBI MaHeposbie pacmeHus (MaHepsl) — TEPUOAHYECKHU 3aTOILIAEMBbIE
Jleca TPOIMUYECKHUX MOGEPEXHit B 30HE MOPCKMX IIPWIMBOB WIH B 3CTy-
apusix pex. Mx aganrauus x coneBoMy (akTopy ocylUecTBiIseTcs 61aro-
Japsi M36MpPaTEIbHOMY MOIMIOIIEHUIO MEHEE TOKCHYHBIX MOHOB (Kayius,
cyapdata) U ynaneHue M30bITKa Cojieil uepe3 ocobule ycThHLa (M0 THITY
KPHHOTATO(MUTOB).
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CnocobGHOCTh MOMAEPXUBATh BHYTPEHHIOI CPENy B COCTOSSHHU XM-
MHYECKOTO FOMEOCTa3a CBOMCTBEHHA M IPYrMM opraHu3maM. OcobGeHHO
3TO BaXXHO VI MUTPHPYIOLLHX phIO (JIOCOCH, OCETp, KETa, ropOy1iua, yroph),
KOTOpHIE TIEPUONMYECKH MEPEXOAAT U3 MOPCKO# CONEHOH BOABI B IIpe-
CHYI0 PCUHYI0 WIM HaobOopoT.

KpoMe 3aCONeHHOCTH MOYB HEMAIOBAXHOE 3HAYCHHUE UIS XXKH3HEC-
SITEIBHOCTH OPraHW3MOB MMEET peakiusd MOYBEHHOro pacrBopa. MHo-
M€ PACTEHMS CYIIECTBYIOT B HEUTPAIBHEIX YCIOBUSX. JTO IIpEICTaBHTE-
11 ponos kiesep ( Trifolium), mouepHa (Medicago), TaModeeBka ( Phleum)
u 1p. Kucbie moyBsl npeanoyuTaloT duanka tpexusetHas (Viola tricolor),
Bepeck (Calluna vulgaris), Buas ponos xsoil (Eguisetum) n np.

C 0coObIM MecyaHbBIM M KAMEHHMCTHIM CyGCTpaTaMH CBA3aHO IPOU3-
pacTaHWe ABYX OCOOBIX IPYIII PACTEHHI — nCUMMOPUMOE U Aumogumos.

IlcuMMHuTBl — pacreHHs CBITYYHMX NMeckoB. OHU XapaKTepH3YIOTCSH
CIOCOGHOCTBIO 00pa30BLIBAThH MPHUAATOYHBIC KOPHU Ha JIO0OH BHICOTE,
HaJTMYHEM 3alHMTHBIX QYyTIAPOB Ha KOPHEBOM cucreMe (KaK aJanTalus
K BO3MOXHOMY WX OGHAaXEHHIO NPH BBIAYBAHHU fI€CKa), penyKuuein
JHCThEB (aguabrocme), CYKKYIEHTHOCTBIO U Ap. TpU3HakaMmu. [IpvMepst:
apucrtuna (Aristida karelinii), oBcsiunua bekkepa (Festuca beckeri), uBa-
wemora (Salix acutifolia) v np.

JIntodute — pacreHus, MPUCIIOCOOICHHBIE K XU3HH Ha CKATBHBIX WX
KaMEHHUCTHIX cyDcTparax. Ux ellie HasbIBAIOT nempogumamu VI XACMO-
gumamu. [IpuMepsl: BONOPOCTH, TULLIAIWHUKHI, MXH, U3 BHICILIUX PaCTeHHH
BHILI POAOB KaMHeJloMKa (Saxifraga), CTEMIOIIMIACA MOXXEBEIbHHK
(Juniperus),cocHa (Pinus),peseHb ( Rheum),3denpa (Ephedra), ckanbHbie
dopmer nyGa, Gyka M ap.

2.6.6. Ilnasma (oronnb)

OOBIYHO MPUHATO CYMTATDH, YTO BEILECTBO MOXET HAXCAMTBLCSH B TPEX
arperatHbiX ((pa3oBHIX) COCTOSHUSAX: TBEPIOM, XHIKOM W ra3oobpas-
HOM. Hc Hayke M3BEeCTHH M ApPYTHe arperaTHbIC COCTOSIHMSI, HallpuMep,
HEHTPOHHOC, KOrAa NPH MMIAHTCKUX AaBICHUAX SJIEKTPOHBI, COEIUHSAACH
C NMPOTOHAMH, OGPa3yIOT HEHUTPOHHI; IUIOTHOCTh HEHTPOHHOrO BELUE-
cTBa rpaHaMo3Ha (o 10° t/cm3).

Csoiiie 95% marepun KocMoca HaxoguTcs B ITa3MEHHOM COCTOSI-
HHU, T.€. B BUJE ra3a, COCTOSILETO U3 3JIEKTPUYECKH 3apsDKEHHBIX YaCTULL
(3/1IEKTPOHOB M MOHOB) M YICPXHBAEMOro MarHUTHbIM mnoieM. [Ipume-
PHl TUTa3MEHHOIO COCTOSIHMA Ha 3eMJie: CeBEpHOE CUSIHUE, pa3psiibl MOJ-
HHH, TOPEHUE CBEYH WIH KOCTpa.

OroHp — BaXHBIA 3KOJOrMYecKuit dakrop. B ornuyue oT Opyrux
30HAJIBHBIX MPUPOIHLIX (DAKTOPOB (CBET, TEMITEPaTypa, BIaXHOCTb U Ap.)
OIrOHb SIBNAETCS a30HANBLHBLIM U 0Ojiee WIH MeHee JOKAJIbHBIM (akKro-
POM.
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DKONOrMYecKHe MOCHEACTBHSA OrHS BeCbMa pa3HCOOpasHBI: MpHU
BBIFOpPAHHM PACTEHHIl yBEIMYMBACTCS OCBEILEHHOCTD 3EMHO#l NMOBEPX-
HOCTH, ITOYBa CHIbHEE TMPOrpeBaeTCcs AHEM M OXJ1aXNaeTCsl HOUBIO, 0ob-
1LIe repechiXxaeT U JIerde MOABEPraeTcsi IpO3uH; YCKOPSACTCH MUHEpaIK-
3a1(18 TyMyca, YHUYTOXKAIOTCH MOACTUIIKA B JIeCy ¥ BETOLUb B CTCIH, ITO
BENET K UCUE3HOBECHMUIO obuTaroleit B HUX dayHsi. KpoMe Toro, nmpoayk-
Thbi TIAPONN3a, HOCTyTAIOLKME B aTMOCdEpPY, N3MEHSIOT €€ CBOKCTBA, 1TO
TAKKE MOXET MMETh SKOJOrMYECKUE HOCRECACTBUS.

OCHOBHOH MPUYMHOMK MOXAPOB B €CTECTBEHHBIX YCIOBUSAX SIBIACTCH
rpo30Bas I€ATENbHOCTb (MOMTHMH), U3BEPXEHHS BYJIKAHOB, a TAKXE Ca-
MOBO3rapaHue TOPIOYHX MOJIE3HbIX HCKOMAeMBIX (TOpda, FOPIOYMX CRaH-
HeB, HCKomaeMbIX yriei). Hekoropbie noa3eMHBIE OXaphl UIATCA MHO-
ro BekoB. Tak, npooixaiouieecs B HalK JHA FOPEHHE KaMEHHBIX yrneit
B Gacceitie p. ArHo6 (TamxukucraH) OBUTO M3BECTHO €IUE ILtunuo
Crapiuemy.

Mo cBOEMY 3KOJOTHYECKOMY BO3NEHCTBHIO MOXApHI ACNATCA Ha BEP-
XOBbIe U HM30BbIe. Hanboee onacHbl BEPXOBBIE NOXAPHI, KOTOPBHIE YHUY -
TOXAIOT BCE XHBOE, ITOCIE TaKMX MOXapoB GHOTHYECKOMY COOOLIECTBY
TIPUXOMMUTCA BCE HAYMHATh C «HyJs». Hu30Bble MOXaph! ABIAIOTCA Gostee
[LANSIMMY, Ha TIPMPOMHYIO Cpely ACHCTBYIOT M3GMpaTejbHO, croco6-
CTBYSl Pa3BUTHIO OPraHU3MOB, 60j1€€ YCTOHYHBBIX K OTHIO. B psine cnydaeB
TaKue MOXaphl JaXe Mone3Hsl. Bo-mepBbiX, OHM YMEHBLIAIOT BCPOAT-
HOCTb BO3HMKHOBEHHSI T'YOUTENBHBIX BEPXOBBIX IOXapoB. Bo-BTOpBIX,
NPOMCXOAUT YIOOPEHHE TO4YBbI 30/IbHBIMU 3JIEMEHTaMH. B-Tperbux, yc-
TPaHAIOTCH KOHKYPEHTBI OIHECTOMKHX pacTeHuii, a HX MPOrpecCHpyio-
liee Pa3MHOXEHHE B LIEJIOM IOBBILIAET OTHECTOHKOCTD OHOLICHO30B.

CyluecTBEHHasA pojib B BOZHMKHOBEHUH MOXapoB MPUHALJICKMUT
aHTpornoreHHomy dakropy. Bce yailie 11oXapbl BOHHUKAIOT B pe3yJIbTaTe
MODKOrOB, HEOCTOPOXHOTO OOpallieHUsI C OTHEM, B pe3ynsTaTe TEXHO-
reHHbIX Karactpod u T.1. HekoTopsie MOXaphl BO3HMKAIOT MpH COYETa-
HUM aHTPOTIOr€HHBIX ¥ TIPUPOIHBIX NPUYMH, HAPUMED, NPH 3CMJICTPA -
CEHUSIX, KOT/Ia IIPOUCXOISAT MOPLIBHI ra30poOBOIOB U aneKTpoceTei, pa3-
pylueHre HedTeXpaHWIHIL U T.M.

Mo mmelowmMcs ceeaeHusaM (CuITHHK U ap., 1987) Bo BceM MUpE
€KETOJIHO OFOHb YHHYTOXAET PaCTHUTEIbHOCTh (H, YaCTUYHO, XHBOTHBIHA
MHp) Ha Tuiouamy okono 20 MIH ra.

2.6.7. XumAgecKnit COCTaB H (PHIHKO-XHMHIECKHE
napaMeTpbl Cpelpl.

K uyncry BaXXHEHILIMX 3KOTOTHYCCKUX YCJIOBU# CyLLIECTBOBaHMs Opra-
HM3MOB CJIEAYET OTHECTH XuMu4ecKuli cocmas cpedst 00UMAHUS. 310 KOM-
TUIEKCHBIA ITOKa3aTeNb, BKIIOYAIOLIKN COAEPXaHHE B CPEAE OTAC/IBHBIX
XUMHYECKHMX 3EMEHTOB U HX COEAMHEHHH, €€ OKHCIIHTEIbHO-BOCCTAHO-
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BUTCJILHBIC YCOBUSA, MMHEPATM3ALUMIO NMOO3EMHbBIX BOX M JIPYTHUX TTOKa-
3aTENH.

XUMHYECKHI COCTaB CAMUX OPraHM3MOB OTHIONb He CJIy4aeH, OH Tec-
HEeHUIMM 06pa3oM CBsSI3aH C XUMHMYECKMM COCTABOM Ccpenbl OOUTaHUS.
[lprpona B otauume or «pasymHoro» YeJIOBEKA, HE CKIIOHHA K W3JTHHIE-
crBaM. [loatoMy «iMwHHX» 371eMEHTOB B OPraHU3MeE HET, KaXIblil U3
HHAX BBIITONHSET ONPENCNCHHYIO QYHKIIUIO, XOTH COIEpPXaHUE DIEMEHTa
M MOXET KoneGaTbCsl B ONpENeNeHHBIX Ipeaenax. [10BbILEHHbBIE KOH-
LUCHTPaLMK KaKOro-aubo 3JeMeHTa B pacTeHUsX ( B MEHbLIEH Mepe, B
XUBOTHBIX OpPraHM3Max) OOBIMHO HabJoZaeTcs B TeX ClyyasiX, KOrja
3TUM 3JIEMEHTOM OOOralleHbl MOYBbI, TOPHBIE TMOPOABI WIM ITOA3EMHbIE
BOIBI, MUTAIOLINE PACTEHUS.

[To oTHoweHHIO K XMMHUYECKOMY COCTaBy Cpelbl MOIyT GbITh Bbije-
JI€HBI B bonbLuKe rpynimsl pactenuit (Menes, 1986): 1) pacteHus, anarn-
THPOBAaHHBIE K M3MCHEHUAM KOHLEHTPAlMH XMMHUYECKHMX 3JIEMEHTOB;
2) pacTeHMs, He aJaNTHPOBaHHBIE K M3MEHEHHUSM KOHLIEHTPAaLlUH XHU-
MMYCCKUX 3neMeHTOB. [lepBas rpynmna B npouecce 3BOTIOIMOHHOrO pas-
BHTHUA HE TOJIBKO BBDKMBAE€T, HO M 0Opa3yeT HOBbIE BUIBL. PacTeHHS
BTOPO¥ I'DYTIHI, KaK [IpaBWIO, BBIMHpAIOT. B nanbHeitieM pacrenus nep-
BOHM Ipymnnbl 6ydeM UMEHOBATh adanmupoeannHbiMu pacmeHusIMu.

AnanTHpoBaHHbBIE PaCTEHHS B XOI€ 3BOMIOLIMOHHOLO pa3BuTusi obpa-
3YIOT HOBbIC (OPMbI, KOTOPHIC HA3bIBAIOTCS QuU3U0A02UHECKUMU gopmamu.
Cpeau HHUX 0COBOE MECTO 3aHUMAIOT SHOeMuuHble GUdb (3Hdemuxu).

B wiMpokoM cMbiciie cl10Ba SHIEMHK — 3TO MECTHbIH BHA, OGHTaI0-
IMI TOMBKO B JAHHOM PECMOHE U HE XHMBYILMH B apyrux. B cBoio oue-
penb, 5HdemusmM — pPACIPOCTPAHEHHME OPraHM3MOB B Y3KO OrpaHHYEeH-
HOM reorpapuieckoM paioHe. ONHAKO 3TOT TEPMHMH He clexyeT IyTaTh
C TIOHSATHEM 3HOeMust, NOI KOTOPLIM ITOHMMAETCS MOCTOSHHO® Nnposnie-
HHUE KaKOro-To 3ab0/€BaHMA B OINPENEICHHON MECTHOCTH.

DHAEMUYHBIE BUABI MOTYT BO3HMKATH Ha reorpau4ecku pe3ko or-
PaHUYCHHBIX TEPPUTOPHUSX, HATIPMMED, Ha OCTPoBax. [1o3TOMy 3HIEMMY-
HBIC BUIbI, POPMMPOBAHHE H CYLIECTBOBAHHE KOTOPBIX CBA3aHO HMEH-
HO C OCOBEHHOCTAMM XMMHYECKOIO COCTaBa CPE/Ibl, MBI NpeaiaraeM Has-
BaThb ceoxumuuecKumu 3Hoemuveckumu euoamu (2e0XUMUMECKUMU FHOeMU-
Kamu).

OueHb 4acTO Moj BO3NEHCTBHEM XMMMYECKHX 3/IEMEHTOB cpenbl B
PaCTeHHsAX Habonaerca Mopdomoruyeckass U3MEHYMBOCTh. B KauecTse
IIDUMEPA YKAXEM Ha noaumopgusm yeemroe. OH NPOSIBISETCS, HanpuMep,
B PaCCEYCHUH JIEMECTKOB M MaXPOBOCTH LIBETKOB ITOKPBITO-CEMEHHDIX
PaCTCHMI [MOA BO3AEHCTBHEM CBUHIIA, LIMHKA H MojinbaeHa. Panm tsixe-
JIBIX META/UIOB M3MEHSIOT IMUTMEHTALMIO JIUCTHEB.

ONHaKO M3BECTHHI U TaKHe pacTeHHs, KOTOpHIE aIanTHPOBATMChH K
AOBOJILHO 3HAYUTEILHOMY HHTEPBATY KOHIIEHTPALMIA 3IEMEHTOB B Cpefie,
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HO, TEM HE MEHEE, YCTOMYMBO MEPEHOCAT KONEOAHMS KOHLEHTPALIMI H
HE HAKaTUIMBalOT B OPraHU4YECKOM BELIECTBE WU3OLITOYHBIX IIEMEHTOB.
Hanpumep, MHorue 3naku uHuehepeHTHH K U3MEHEHMIO COIEPXAHUS B
noyse 6opa, HUKeENS U KobanbTa, a ay6, rpab, KaJiMHa UHIEPEPEHTHBE K
MOJINOIEHY. _

BonbummMHCTBO BHIOB pacTeHMit (M XMBOTHBIX) B pE3yIbTaTe UTH-
TEJILHOTO TIPUCIIOCOOIEHNS K FEOXMMUYECKUM YCIOBUAM Cpedbl UMEIOT
BECbMa YCTOWYMBBIN CPEIHUH XMMHYECKHIT cOCTaB. TakK Kak reoxuMuyec-
KM€ YCIIOBMS MECTOOOUTAHUH Pa3NnMUHbIX BHIOB BECbMa OTIMYHBI JAPYT
. OT JIpyra, TO M CPeIHHH XUMUYECKMH COCTAB MO OTAEJBHBIM 3JEMEHTAM
JUtst STUX BUAOB BeChbMa HeonuHakoB. Hampumep, xBoiln 6oratel KpeMHu-
eM, a 6060Bble — KaJbLUMEM; CONSHKH, MPOM3PACTAIOIIME Ha CONOHLIAX,
conepxar B 100-200 pa3 Gonblue HaTpusi, 4eM, HalipuMeEp, KIEBEp.

OpraHu3Mbl, H3GHPATEIbHO HAKATUIMBAIOILME TE WK UHbIE JIEMEH-
Thl, Ha3bIBAIOTCA OPraHM3MaMHU-KOHIIEHTPaTOpaMH (PacCTEHHAMM-KOH-
ueHTparopamu). OpraHu3Mbl, KOTOpHIE PACCEMBAIOT T€ WIM UHLIE 3Jie-
MEHTBI, Ha3bIBalOT OpraHM3MaMH-AeKOHLIEHTpaTopamMy. OTHeceHHe opra-
HM3MOB K KOHUCHTPAaTOPaM WIM JNEKOHLEHTPATOPaM OCYLUECTBIAAIOT C
MOMONIBIO (HOPMYIIEL:

oC=C/C,,
rae OC — OTHOCUTENBHOE COIEPXAHHE IJIEMEHTA B JAHHOM
PacCTEHHH IO CPaBHEHHIO C 3TANOHHBIM;
C — coxepxaHue 3eMEHTa B 30/1€ H3YYaEMOIO PacCTEHUS;
C, — cooepxxaHue 3/IeMeHTa B 30HE JTAJIOHHOTO PacTeHHS.

AJT. Kosanesckuit (1974) npuBOOUT cAeaYIOLIYIO Ki1acCHPHUKALIKIO
pacreHuit no seanunHe koadduuuenta OC (tabin. 2.11).

TaGauya 2.11

TeoxuMEgecKas mamnxamm pacTenHii no seawIuHe

Ko nomenta OC
[Moarpynmna Fpynna
KoHueHTpaTopbi JIeXOHIIEHTPAaTOPBI
Cna6oie 2,5-4,0 0,4-0,25
YMepennsie 4,0-25,0 0,25-0,04
Hurencusybie 25 - 400 u Gonee ’ 0,04 - 0,0025

Takum obpasoM, 3HayeHHs koadduumenta OC B unrepsaie 0,4-2,5
OTpaxaloT ¢(GOHOBOE (HOPMAILHOE) COMEPXAHME IMEMEHTa.

Kak yxe oTMe4anoch Bbillie, Y MHOTHX PACTEHMIi B MPOLIECCE IBOJTIO-
MM BBIPAbOTATMCh MEXAHU3MBI PETY/IALIUHU, JOMYCKAIOLME HAKOIUIEHHE
3JIEMEHTOB B ONPEAEIAEHHEBIX NMpeAenax. 3a 3THMHM IipeaeaaMH (Kak Bep-
XHEM, TaK U HHUXHHM) HAUMHAIOT MPOSBIATLCS QUIMOJOTMYECKUE U
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MopGoIOTHYECKHE M3MEHEHMS, a TAKXKE SHIEMUYECKHE 3aboeBaHHA.
IIpenesnbHbie CONEPXAHUSA 3IEMEHTOB B XMBBIX OpPraHuU3Max IIPHHATO
HA3BIBaTh Hopo20ebimu Konyempauusmu. (JlaHHbIA TEPMUH B 3KOJIOTHH H
OXpaHe NMpUPOIbl UMEET €IlE¢ OJHO 3HaYEHHUE: MOJ MOPOroBOH KOHUEH-
Tpauueil MOHMMAIOT COACPXAHHE 3arpsi3HUTENS. B BO3[YXE, BBI3BIBAIO-
liee M3MEHEHHMS] B XapaKTEPUCTUKE 6€3yCIIOBHOrO CrudaTenbHOro ped-
JeKca y KPOJMKOB npH 40 MMUHYTHOM BO3IEHCTBHMM).

IToporossie KOHUEHTpPAUMH HEKOTOPHIX MUKPOIEMEHTOB ITPHBE-
OEHEI B Tabn. 2.12.

Tabauya 2.12

Tloporossie KOHICHTPANEE (B MI'/KT' CYXOro BEmIeCTBa)
MHKPO3JIEMEHTOB /IS HEKOTOPMIX CelbCKOX03SHCTBEHHMX KYNLTYP

KymsTypa Cu Mo B Mn

1 2 1 2 1 2 1 2
3naku 0,5 10 0,1 4 — - 4 1000
BobGoBbie 3 35 - — 0,5 200 30 1000
[T1010BkIE IEPEBDS 1,0 50 - - 3 60 2 130
[nTpycosbie 0,7 25 - - 5 200 - -
Kanycra - - 0,03 16 5 100 10 750
HInuxat — 150 | 0,01 25 — — - —
Tomar — — 0,1 10 — — 5 400

Tpumenanue. 1 — HvwxHuii npenen; 2 — BEepXHUH npenen.

DIeMEHTBI, KOTOpPHIE B MPUPOMHOMN cpene (0COOEHHO, B BOAHBIX pa-
CTBOpax) CONEPXaTCA B KOJIMYECTBAX, MPEBLIIAIOLIUX BEPXHEE MOPOro-
BO€E 3HAYCHHE, HA3LIBAIOTCA u3bsimovnsimu. Ecu conepXaHue 37ieMEHTa B
Cpele pe3KO ITOHMXEHO, TAKOM 3JIEMEHT HA3bIBAKOT deduyumubimM. XUMH-
YECKMI 3JIEMEHT MOXET OBITh ACHULIMTHLIM JUISI OTHUX PACTEHUW U H3-
OLITOYHBIM — [UIS ApYTHX. JloGaBaeHHe MOABUXHBIX GOpM NeDULIMTHBIX
JJIEMEHTOB B arpoileH03ax CITOCOOCTBYET IOBBILIEHUIO YPOXAasl CeJbC-
KOXO3SMCTBEHHBIX KYJIBLTYP.

A.H. ITepensMan (1975) ycTaHOBWI, YTO XUMUYECKHI COCTaB XHBO-
rO BEUIECTBA KOPPEIUPYET C XHMHUYECKUM COCTaBOM TMAPOCcEpH U art-
Mochephl JIydllle, 4eM ¢ XHMHYECKUM coctaBoM jutochepnl. A .M. Ile-
penbMaH BBEJ TaKXKe ITOHSTHE GuoguasHocmu 3ieMeimos, TIOR KOTOPHIM
IMOHMMAETCA OTHOLIEHHE CPEIHEro COIEpPXAHHUA JJIEMEHTa B XHBOM Be-
IHECTBE K CPENHEMY COAEpXaHHUIO ero B jHrocdepe. MakcHMATbHOR
OMoHMIBLHOCTBIO XapakTepusyerca yriepon (7800), Ha BTOpOM MecTe —
azor (160), Ha TpeTbeM — Bomopoxn (70) U He YETBEPTOM — KHMCJIOPOI
(1,5). 3arem ciemytor xiop (1,1), cepa (1), 6op (0,83) u dpocdop (0,75).
MuHuManbHyI0 6uobWIbHOCTE HMeeT xeme3o (0,0006).
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Hamu npeutoXeHO aHaNOrMYHbie OTHOLUEHWS PacCUMTHIBATH OTHO-
CHMTENbHO CPEIIHUX COMEPXKAaHHI1 3IEMEHTOB B ruapocdepe u arMocepe.
DTH OTHOLUCHHS COOTBETCTBEHHO MOTYT OBITb Ha3BaHbl eudpobuoguab-
Hocmblo M ammobuoguavrocmeio (I'b u AB). Toraa 6uodwisHocTh A.H.
TTepesbMaHa MOXeT GbITh OnpeneseHa Kak aumobuoguasrnocms (J1B). Bee
TPH MoKa3aressi puBedeHbl B Ta0. 2.13.

Ta6auya 2.13

JiaTo-, ruapo- 1 aTMOOHODIILAOCTS 3JIEMEHTOB

DjeMeHT Knapk KuBBIX JIb I'b AB
OpraHu3MoB Mac,%
(6] 70,0 1,5 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 4102 0,02 0,31 -
P - 7-102 0,75 10000 -
S 5102 1,0 0,56 -
Na 2-102 0,008 0,009 -
Cl 2-102 1,1 0,010 —
Fe 1-102 0,0006 10000 -
Al 5-107 0,002 5000 L—_-
Ba 3-10° 0,04 1500 -
Sr 2-10° 0,06 25 -
B 1-10-3 0,83 2,5 -
Mn 1-10°? 0,01 5000 -
F 510 0,01 3,85 —

Ipumevanue. B xayecTBe KJIAPKOBLIX 3HAYEHHI XKHUBOTO BELIECTBA IPHHATHI CBOAHBIE IAH-
Hele A.I1. Bunorpanosa (1954).

M3 paccMOTpeHHs 3Toi TabaMLbl BUXHO, yTo 3HayeHusd, J1 b, I' b, u
A B He coBnagaior, a B psJe CIy4aeB — 4YpEe3BbIYAHHO KOHTPACTHBI.
HHTEpECTHO OTMETHTD, YTO YXE YIIOMHHABILEECS BhILIE XeJIe30, XapakK-
TEPU3YIOLIEECS MUHMMAJIBHON JTUTOOMODWILHOCTBIO, 110 OTHOLIEHHIO K
ruapocepe ARIACTCH SAPKO BHIPAXEHHBIM KOHLEHTPATOPOM (rHapoGH-
odunsHocTh — 10000). AHaNOrHYHasi, HO HECKOJILKO MEHEE KOHTpacTHas
KapTHHA, TIPOC/IEXUBAETCS I AIOMUHMS, 6apusi U MapraHua. 9To CBU-
JETENBCTBYET O TOM, YTO GHMOMWILHOCTD 3JIEMEHTa ONpEAeseTcss HE
CTOJIBKO €0 CPEAHMM CONEPXAaHUEM B FOPHOM IOpPOJE, a HAUTHYHEM €ro
MONBHXHBIX, PACTBOPHMBIX B Bone cdopm.
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[Io OTHOLIEHHIO K MHUTATENbHBIM BELUECTBAM CybCTpaTa pacTeHMs
BENAT Ha oaueompogprbie, mezompodHbvie, 36mpodHbie U 38pumpogdHbste.

OnurotpodHele pacTeHUs! ManOTPeGOBATENbHEL K TUIOIOPOAUIO CY6-
CTpara, Me30TpO(HbBIE — YMEPEHHO TpeGOBaTeIbHbL. DBTPOHBIE pacTe-
HHUA HOPMA&IbHO Pa3BUBAIOTCA NMpu OorarcTBe cyGeTpaTa MUTATENbHBIMU
BEILECTBAMH (1y0, siCEHb, IIONOBBIE NEPEBLS M AP.). IBPUTPODHBIE pac-
TEHUS XOPOLIO Pa3BUBAIOTCS NMPU PaITMYHOM TUIONOPOAMH cyGCeTpaTa
(MHOTHE 3/1aKH). '

[ToBhileHHAs MMHEpATH3aUUsi BOABI B LIEJIOM He6IaronpusATHA s
CYLIECTBOBAHUA U Pa3BUTUS OPraHU3MOB (33 MCKIIOYEHHEM THITMYHO
Mopckux). OnHako Naxe NMpU ONMHAKOBOW MMHEPAIM3AaLUMK BOIbI pa3-
JMYHBIE CONM MO Pas’HOMY BIMAIOT Ha XHBble OpraHu3Mel. Hampumep,
H3BECTHO, YTO HOPMAJIbHAA cola IUIsl pacTeHUi npuMepHo B 10 pa3 Tok-
CHYHEE, YeM XJTOPUCTBIA HAaTPUii, ITO3TOMY IEPEXO/ COTOHYAKOBBIX MOYB
B COJOHUB!I Pe3KO CHHUXAET MPONYKTHBHOCThL CEJIbCKOXO3SICTBEHHBIX
KyJAbTYp. MI3BECTHBI cyyau, Koraa NpH MOAMBE XJIOMYaTHUKA BOMOM C
colepxaHHeM HOpManbHOM coawl 1,0-1,5 r/n BCxoasl pacTeHHil MOMHO-
CTbIO THONIM B TEYEHHE HECKONBLKHUX YACOB.

HUccnenosanusamu asropos (Barykonuc, Mypanos, 1980; Mypanos,
Banykonuc, 1982 u mp.) 6bU10 MOKa3aHO, YTO B O6GIACTAX OPOLLIAEMOrO
3EMJICACTUS MPU HECOOMIONEHHH HAayYHO OGOCHOBAHHBIX PEXHMOB IIO-
JIMBa XJIODUIHBIA U CYNbOATHBIA THIBI 3aCOAEHHUA NOYB MOTYT CMe-
HUTbCA HaubONEe TOKCHUYHBIM IUISl PACTEHMII COMOBBIM THIIOM.

WUnrepecnbie gaHnble nonyyens! I.B. Bynakosoit, I0.K. Bacurenko,
B.M. [lepsa6buHoit U Ip., M3y4aBIUMMM GHOTOrMYECKOE NEHCTBHE Opra-
HUYECKHX BELUECTB MHHEpalbHbIX BoA (KoHoBanos, 1979). Iposeaen-
HBIMH HCC/IEIOBAHUAMM YCTAHOBJIEHO, YTO HAJIMYHME OPraHMYECKHMX Be-
HIECTB IyMyCOBOrO M OMTYMHOIO XapakTepa B KOJNMYecTBe cBbiue 10 mr/n
Y 3A0pOBBIX XHBOTHBIX BBI3bIBAECT HapyllleHHME (QYHKLMI OTAENbHBIX
OPraHOB ¥ CHCTEM OpPraHM3Ma (CHMXEHHE CEKPELIMM XeNUH C ONIHOBpE-
MEHHBIM YBEJIMYCHHEM B HEH XONIECTEPHHA, TOPMOXEHHE TKAHEBOTO [bI-
XaHHUs MEYEHH, 3aMEJUICHUE BCACHIBAHMS ITIOKO3bl, CHUXEHHE CKOPOCTH
9BAKYyallUM B XEJYHOYHO-KUUICYHOM TPaKTe, YMEHBIIEHME MOYCOTIEIIE-
HUSl, HapylleHHEe QUILTPALIMOHHON CMTOCOGHOCTH KIyGOYKOBOIO arma-
paTa TMOY€K, CABHI DEAKUMH MOYM B LIENOYHYIO CTOPOHY, H3IMEHEHHUE
PCaKTHBHOCTH OPTaHM3Ma B LIEJIOM), a Y GOJIBHBIX XMBOTHBIX 3a4€PXKH-
BacT BeI3NOpOBIIeHHE. MUHepanbHbIe BOAB, copepxaliue MeHee 10 Mr/n
OPraHM4Y€CKMX BELIECTB, BPEAHLIM BJIUSHUEM He O0NAJaloT U B PAIE CJIy-
4acB NCHCTBYIOT IMOMOXMTENbHO. Bonee BbipaxeHHOE OTpMIATEIBHOE
ACHUCTBHE B 3KCMEPUMEHTE MOAYYEHO OT I'YMYCOBBIX COCAMHEHMN. DTH
JAaHHBIC HEOOXOOMMO YYMTHIBATh NMPU BHIOOpE MMHEpPATBbHBIX BOI LIS
Te4eOHO-TIPOPUNIAKTUYECKOTO NIPUMEHEHUS, OCOGEHHO MPU TMOCTOSH-
HOM HCIOJIL30BAaHUM JIe4eGHO-CTONMOBBIX BOI.
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CyllecTBeHHOE BIHSIHHE Ha XMBBIC OPraHM3MBI OKa3blBaeT TAaKOM
[oKa3aresb Cpelbl, KaK 8000podubill noxaszamens (KMCIOTHOCTb-1UENOY-
HOCTb cpenbl). B 1enoM ist XUBBIX OpraHM3MoOB HauGojee G1arorpusiT-
HOI1 fABIsAETCA HEWTpasbHas cpena ¢ pH = 7.

OnHaKo M3BECTHBI pacmenus-6asoguavt (6azugumest), obuTalolMe Ha
LEMOYHBIX TToYBaX. K YHMCIy TaKHX pacTeHHMII OTHOCHTCH GOJBILIMHCTBO
CTEMHBIX M NYCTHIHHBIX BUIOB. CpeaM HUX pa3IM4YaioT Kdaabyegumot,
MpeanoyMTamonme KapboHaTHele H Gorathble M3BECTBIO ITOYBHI, H 2al0u-
dogumsi — pacTeHHs COJOHYAKOBLIX ITOYB.

B npotusononoxHocTs 6azodunaM ayudoguisi ciocoGHbBI K XU3HHK
MPU 3HAYUTEIbHON KUCIOTHOCTH Cpelbl. 3T0 B OCHOBHOM MHKpOOpra-
HU3Mbl (OakTepuu). BeicliMe pacTeHMs U. XHBOTHBIE MOBLILICHHYIO
KHCJIOTHOCTh NEPEHOCAT TUIOXO.

B nocneaHue roasl B NPOMBILIIEHHO Pa3BUTBIX CTpaHaX pacnpocTpa-
HEHHME TIONYYMSIM TaK Ha3bIBa€Mble KUCIHOTHBIC AoXau ¢ pH Huxe 5-5,5
(mo 2,3-2,5). Ouu dopmupyloTcs H3-3a pacTBOpeHMS B aTMocgepHOit
BJlare npomeiiieHHHX BeiGpocos (SO,, NO, NO,, HCI u np.). Takue
JOXIM (a TaKXKe OCAJIKH B BUIAE CHera) MOAKHCISAIOT BOAY BOLOEMOB U
TMOYBY, YTO NPUBOAUT K THOETU pHIOBI, APYTMX BOAHBIX OPraHHM3MOB U
PE3KOMY CHHXEHMIO IPUPOCTA JIECOB U HX YChIXaHHWI0. OcoGeHHO ornac-
HO NOAKMCIEHHE OKEaHMYECKNX MEJIKOBOMHMIA, Beaylllee K HEBO3ZMOXHO-
CTH Pa3MHOXEHHS] MHOTUX MOPCKHX OPraHM3MOB M HapylHEHHIO IKOJO-
TMYECKOro paBHOBeCHSI B MMpDOBOM OKeaHe.

HaubGonee wmpokuil auanason 3HauyeHuit pH cpenbl xapakrepeH
MHKpoopraHu3mMaM. OHY oOHapyXeHbl Kak B KHCIbIX cpesax ¢ pH 2-5,
TaK ¥ B wienoyHslx ¢ pH 8-11. OnHako ectb 6aKTEpHH, XOPOILIO NMPUCIIO-
CcoOJIEHHBIE JIMIIb K Y3KOMY HHTepBany 3HayeHuit pH. Tax, 6akrepuu —
HUTPU(HKATOPH! XOPOLLIO PAa3BUBAIOTCH JIHIUb B CIabOLLENOYHBIX Cpe-
nax, 6akTepuu-HeHUTPpUDUKATOPbl aKTHBHBI TOJNBKO B HENTPAJIbHBIX
cpenax M T.on.

Mnxgooprauuaum CYLLECTBYIOT TAKXE B OYCHbL LIIMPOKOM UHTEpBa-
Jie 3HAYCHMI OKucaumenbHo-eoccmanogumenvrozo nomenyuasa (Eh) cpensi.
EcTb opMBI KaK a3poOHBIE, T.€. XHUBYILHE B MPUCYTCTBUH CBOGOIHOrO
KUC/IOPOJA, TAK M aHa3pOOHbIE, XHUBYLLUME B YCIOBUAX BOCCTAHOBHUTEIb-
HON cpensi. OgHako HekoTophle GakTepuH (gakysbmamueHbie MUKPO-
OpraHU3Mbl) MOTYT CYIIECTBOBATb U B OKUCIMTEJIBbHOH, U B BOCCTAHO-
BUTENbHONH 06cTtaHoBKax. CTojb YHMBEpCAbHAs MPUCIOCOOIEHHOCTD
MHKPOOPraHU3MOB K Pa3HOOOpa3HbIM YCIOBUAM CPEAbl AeNacT X, IO
BoipaxeHHUIo B.U. BepHanckoro, «BCIOAHBEIMU».

C apyroit cTopoHBI, MPUCNOCOGIEHHOCTh MHOTMX OPraHM3MOB K AO-
CTaTOYHO Y3KMM MHTEPBIAM MapaMETPOB CPEIbl MO3BOJSAET UX MCIOJIb-
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Tabauya 2.14

PacTenns-HRAMKATOPM rnyﬁm 3aJCranMs N MeHEPAIH3ANER BAIX BOJI B NYCTHIRAX
IOxnoro Kazaxcrana (I'opummna, 1 9%{'“)

InyGura 3aneraHust | CreneHp MMHEpaIH3aLMH

TPYHTOBBLIX BOJI,M TPYHTOBBIX BOI Pacrenue
pasmMax | cpemHss
0,5-3 1-2  {[IpecHnie MacmHa y3KorHcTast
( Elaeagnus angustifolia)
1-5 2-3 - Hpa Genas (Salix alba)
3-8 34 }"-"- Tornosib pa3sHOMMCTHHIH
K Populus divorsifolia)
3-8 1-2  |[IIpecHbie UIunoBuuK (Rosa canina)
0-3 0-3 . [fIpecHsie,COMOHOBATHIE Kambiir 06HKHOBEHHBEH
( Phragmites communis)
Jlo 10 3-4 |ConoHoBaThie Bep6&moxba Komouka
Alhagi camelorum)
1-4 2-3 TIpecune, cnatocomonosa-Yait Gecrawuwit ( Lasiagrostis
THIE splendens)
3-5 3-5 CnabocoIoHOBaTHE Yunrwib cepebpucrniit
K Halimodendron holodendron)
Hdo 10 4-6 |Cuaboconennie Tamapuxc (Tamarix sp.)
4-12 5-8  [Cononosatnie, coneHne [Cakcayn yepHsit (Haloxylon
aphyllum)

30BaTh B KayeCcTBE uHOuxamopoe 3THX mapametpoB. [Ipumepnl opraHus-
MOB-MHIHMKATOPOB MpHBEAEHH B Tabn. 2.14.

PacreHus Moryr ObiTB MCITONB30BAaHBI TAKXKE IPHU NMOMCKAX MECTO-
POXIEHUI MOJIE3HBIX UCKOMAaeMBIX. YCTOIYMBOE MOKPaCHEHHE CTeOas n
YepeHKa PacTeHMS yKa3bIBaeT Ha MOBBILICHHbIE KOHUEHTPALUU B NOYBe
MapraHiia; npu H36BITKe XpoMa MOABIAIOTC (HOPMBI, Y KOTOPBIX JIUCTb
XEJITHIE C 3CJICHHIMH MPUXWIKAMHK; KOOaJbT BBHI3BIBAET NMATHHUCTOCTH
nucreeB (MBnes, 1986). CyniecTByloT pacTeHHA, TATOTECIOLLKE K MOYBAM,
oboralieHHbBIM KaKHM-JTHOO0 3JleMeHTOM. TaKue pacTeHUs Ha3hkIBalOT Me-
TaUiobWIaMH WIN pacTeHHSIMH-HHIMKAaTOpaMHU. Tak, THAMKATOPOM Ha
xene3o sipnsgercs Kmosusa (Clusia rosca), Ha mexp — cMonka (Viscaria
alpina), HekoTOphle BHIK MXOB, HAa UMHK — OOWH M3 BMIOB (pHAIKH
(Viola calaminaria), pyra (Ruta graviolius), Ha HUKeb — Oypayok (Alissum
morale), Ha K0o6aJbT — BHABI pola acTparus (Astragulus) u T.1.

Tlpu n36LITKE WIM HEAOCTATKE KAaKUX-ITHGO XMMHYECKUX 3JIEMEHTOB,
OCOOGEHHO TSKeJILIX METAUIOB, B CybGCTpaTe M 1OYBAX MOTYT BO3HMKHYTb
3HaAeMuYecKHe 3aboneBaHusa (sHaeMuy) .Hampumep, HegocTaToK HMoAa
BBI3BIBACT paclpOCTPaHEHHE 3HACMHUYECKOro 3o6a (eMy MoIBepXKeHa
6onee monoBuHE TepputopuH 6riBHiero CCCP). AxobanbTo3 oTMEYaET-
cs B crenx Bypsruu, Monronuu, ITpukacnus. Henocratox menu ycra-
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HOBIIEH .Ha TopdsaHuKax 3anagHoit Cubupu (Bacrouanee). U36BITOK
HHKeJS OTMEYEH BO MHOTHX paifoHax Ypana. [Inst Y3bekucraHa u Hare-
CTaHa XapakTepeH W30HTOK MonubaeHa M T.A.

2.6.8. Kocmoc (BrnanMe BeOECHBIX TEJ)

3emus SBISETCS MAaAEHBKOM yacTHuel orpoMHoro KocMmoca u, ecre-
CTBEHHO, HE MOXET HE HMCITHITHIBATH €r0 BIIMSIHUS, KOTOPOE MPOCTHPAEeT-
cf M Ha KaXIbIi Hacensiomuii 3eMJII0 OpPraHHM3M.

Cpeay HeGECHHBIX TEN B 3TOM aCIIeKTe, HECOMHEHHO, [1aBEHCTBYIOLLEE
Mecro 3aHuMaeT ConHue. Beas umMeHHO Grnarogaps eMy Ha 3emie 3apo-
IUNACh U YX€ HECKONBKO MWLIHAPIOB JIET CYLIECTBYET XH3Hb.

HauGonee MOLIHBIM NMPOABIEHHEM COJNHEYHOW AKTHBHOCTH SIBJISA-
joTcq BenbIUKKM Ha ConHue. 3a HeCKOIbKO MHUHYT (B PEOKHX Clyvasx, 34
1-2 yaca) cymmapHast HEPrus, BHIREJIMBIUASACA B IMPOLECCE BCITHILIKH,
MOXET AOCTHIHYTb BeMMYMHBI 10°°-10%2 3pr. OcHOBHas ee 40/ 3aK/IoYe-
HAa B YaCTHLAX BHICOKMX DHEPIHil — 3JIEKTPOHAX M MOHAX, ABHXYLUMXCS
€O CKOPOCTSMH, OMIM3KHMH K CKOpPOCTH cBeTa. Ilpoliecc conpoBoxmaer-
CA TaKXe ITOSBICHUEM MOUIHOIO M3Ny4eHHS MPaKTHMYeCKH BO BCEx AM-
ana3oHax CIEeKTpa MEKTPOMArHUTHHIX BOJIH — OT PaXMO — JO XECTKOro
peHTreHoBckoro. MHoraa B MCKIIOYMTEIBHO MOIUHBIX BCIIBIIIKAX Ha-
6miongaercs U y — UTydeHHe. BLICTpBIE YaCTHIBI BRICOKUX JHEPruM, yc-
KOpPEHHBIE B TNPOLECCe Pa3BUTHA BCHBIIIKH, BHIPHIBAIOTCA 33 MpEREsbI
conHeyHoil atMochephl M, JOCTMTHYB OKPeCHOCTeil 3eMJIH, BBI3BIBAIOT
pa3HooOpa3Heie reodU3NYECKNe SIBIEHUS — IOJISPHBIE CHUSHUSA, Ieo-
MarHuTHble GypH, pa3iMYHHE UOHOCHEPHLIC BO3MYLICHUS, MOMEXH B
PaguoCBA3N U T.J.

-ConHeyHble BCIBILKH OKa3blBaloT HeGnaronpusATrHoe BIMSHUE Ha
XHMBBIE OPraHU3MbI, B TOM YHCJIE YesioseKa, ocobeHHO 6obHoro. o aro-
My noeoay A.JI. UrbkeBCkMit mucan: «...6LIBalOT JHH, KOraa LIst 60JIBHOro
yenoBeka CojlHLIE ABRISETCA HCTOYHUKOM CMepTH. B Takue IHM M3 XKHU3HE-
nojaress OHO MpeBpallaercd B 3aK/IATOrO Bpara, OT KOTOPOrO 4Y€JIOBEKY
HHKYZa He CKPHITbCS, He yoexkaTh. CMepTOHOCTHOE BiHsHue ConHla Ha-
CTHTaeT YeJI0BeKa NOBCIONY, e 66 OH HU Haxomwics» («ITouck», 1989, Ne
32,c.6).

CylecTBEHHOE BIMAHHE Ha 3eMJII0 OKAa3bIBAIOT pavIMYHbIC MEJIKHE
KOCMHYCCKHC TCJIa TUIIA Memeopumoe U Kxomem.

MeTteopuThl — MHMHEpAIbHBIE arperars, 3ajieTaloliue Ha 3eMilo M3
MHPOBOTO MIPOCTPAHCTBA M MOApa3fciaIeMblc Ha XeJIe3HbIE (CHIEPHUTHI),
KaMEHHHE (3BKPHTH) W XeJle30-KaMeHHBle (XOoHApUTH). Menkue (Me-
TEOpHI) CropaloT U BO3AyXe, a Gonee KPYNMHBIC OJOCTHIAIOT MOBEPXHOCTH
3emun, 06pa3ys yaapHbie BOPOHKH B BHAe Kpatepa. Kpatep Mereop B
wrare ApusoHa (CIIIA) umeer auamerp 1,6 xM u rayouHy 150 M.
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3emiis MonyyaeT B roA OKOMo 15-16 THIC. T METEOPHOTO BELIECTBA.
Cambie KpyIHBIE M3 HaliIeHHBIX MeTeopuToB — ['06a (Adpuka) Mac-
coit 59 T, Keiin-Hopk (I'pennannus) — 33 T.

KomeTh — kocMuueckue Tena HENpaBWIbHOM (HOPMBI, MMEIOILIME
COCTaB, O/IM3KUI K COCTaBy IUIaHET-TMTaHTOB. OHHM ABHXYTCA 110 CHIBLHO
BBITAHYTHIM Op6uTamM, rnoaxoas 6113ko K COMHILY H yaanssach OT HEro 3a
npenenst op6utsl Ilnyrona. Ilepuon obpaiueHus komet Bokpyr ConHua
HU3MEPSAETC MHOTAAa MHOIMMH HECATWICTHAMH, HAaNpUMEp, I KOMETHI
lamness oH paBen 76 romam. Ilpu OTKIOHEHHMH KOMET OT OPGHMTHI BO3-
MOXHEI UX CTOJIKHOBEHHMA C rutaHetaMu. Ilonmaraior, yro TyHrycckuit
Meteoput, ynasmmii B 1908 roay, 6ein HeGonbioit KoMmerToit (Maccoit
OKOJIO 5 MJIH T).

Ha 3eMHOM 1ape M3BECTHO OKOJIO COTHH YIapHhIX 06pa30BaHMUit, 1O
BCEM JaHHBIM BO3HMKLIMM MPH MajeHUH METEOPHTOB M KOMET pa3jiny-
Horo pe3mepa. P. lutu B 1960 r. Ha3Ban Ux «acmpobaemamu» (rpey. «3Be3-
IOHas paHa»). M3BecTHBIE acmpobaembi HMEIOT OKpYIIYIo GOpMYy M Iua-
Metp o 100 u Gomee xumomerpos (Tabn. 2.15).

Tabauya 2.15

Paiuepnl m3secTHMX acTpoGaem (Anaees u ap., 1979)

InameTp, km Konuyecrso %,0T 061LEro0 KONUYecTBa
0,5 15 18,3
0,5-10 1 1,2
1,0-2,0 7 8,5
2,0-40 12 14,6
410 - 8’0 12 14,6
8,0-16,0 16 19,6
16,0 - 32,0 10 12,2
32,0 - 64,0 6 7,3
64,0 - 128,0 3 3,7

OnHako, 1Mo JaHHBIM CIIELMATIMCTOB, 32 MOCAEAHKE 2 MAPA JIET 3eMuIs
HcneiTaia 0Kojio 100 Thic. coyaapeHUit ¢ METEOpDHTAaMH M KOMETaMH,
CIIOCOOHBIMM TIpM MageHuH chopMHUpoBaTh KpaTephl Gonee 1 KM B AM-
amerpe, npuMepHo 600 coymapeHHit, ClIEACTBHEM KOTOPHIX MOIJIH GLITH
KpaTepnl fuaMeTpoM 6osiee 5 kM M nipuGm3uTensHo 20 ¢ emwe GonplM-
MM (50 kM 1 Gonee) kpaTepaMH. MHOTHE M3 HUX BpAA M OyAyT pacros-
HaHbl, TaK Kak Ha 3emie IOCHCTBYIOT MOLUHBIE (AKTOpH obaumepayuu
(cymMMapHas fesTeIbHOCTh BHIBETPMBaHMSA, aTMOCdephi, BOAH, OpPraHH3-
MOB M TEKTOHHYECKHMX IBHXCHMIH), YHHUTOXAIOLIHE CIeAbl TeOIorndec-
KHX CTPYKTYp TpPOLUIOrO.

ITaneHnst KPYMHBIX METEOPUTOB M KOMET MOIJIO OLITH ONHOM M3
TMPHYHH MAacCOBBIX BHIMUPAHUIA OpraHU3MOB.
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ITaneHue KpymHOro METEOPUTAa CONMPOBOXAAIOCH FPAHAUO3HBIM
B3PLIBOM, B PE3YJILTATE YEro MPOMCXOOHIO KPATKOBPEMEHHOE IIOBHILLIE-
HHME TEMIIEPATYPhl BO3AYXa. 3TO MOTEIUVIEHHE CMEHSIOCH Gojiee IIHTEb-
HBIM MOXONMOAaHUEM (B TEYEHUE HECKOJNBKHMX JIET) M3-3a 3HAYMTENbHO-
IO YBEIIMYCHHS a3po30/bHOro cnos B arMocdepe. Takoe moxosnonaHue
0COGEHHO OMacHO JUIsi CTEHOTEPMHBIX XHUBOTHBIX. MI3BeCTHO, 4TO Cpean
COBPEMEHHBIX OOMTaTenei TPOMUKOB MHOTHE M3 HHUX NMOrubaloT INpH
CHWDKCHHH TEMITEpATYpPH! Cpelibi MX OGHTAaHHS BCEro Ha HECKOJIBKO Ipa-
IyCOB.

B nocneaxue roasl NpeANpPHHATH MONLITKM HaHTH paccesTHHOE Me-
TEOPUTHOE BEIIECTBO B CJIOSIX, COOTBETCTBYIOIUUX 3IIOXE KPYIIHBIX BHI-
MHpPaHH#A XHMBOTHBIX. STH NMONBITKH AATH BeCbMa OGELIAIOIIME PE3YJ/Ib-
TaThl. B 4acTHOCTH, B CJIOSIX, OTHOCAILMXCH K KOHLy MEJIOBOro repHona
(3noxa BBIMMpaHHS AMHO3aBpOB), 6LUTM HalAEHBI M3OHLITOYHBIE KOH-
UEHTPalMH upudus — 3NEMEHTa [UIATHHOBOM Ipynbl. Takue KOHLICHT-
PalLlMH XapaKTCPHBI VIS BHE3EMHBIX TeNl. Tak, BECOBOM KaapK MpUIMSA B
KHCJIBIX MarMaTH4YeCKUX rnopoaax paseH 6,3-10-7 (nanusie A.I1. BuHorpa-
noBa, 1962). B xaMeHHbIX METEOPHTAaX OH Ha JBa NMOpSAAKA Beilue (4,8-10-5).
B nanbHeiieM aHaTIOrMYHEIE aHOMAMMKM 6LUIM OGHApPYXEHBI B KOHLIEH-
TPAUMAX MHOIMX OpYrux merawuroB. I1o 3TMM JaHHBIM OBUT pacCUMTaH
BEPOSITHBII IHAMETP TeJia, CTONKHYBLIErocs ¢ 3emeit. OH oka3saJics paB-
HBIM 10 xm (Alvarez, 1980 Newell, 1980).

A.E. Xonpkos 1 M.T. Bunorpagosa (1996) npMuMHH 3eMHBIX KaTa-
cTpo¢d OOBACHAIOT HATHYMEM CBA3M MeXAy O6pa3OBAHMEM IEPUOLOB
XHMHYECKHX 3JIEMEHTOB U BO3HMKHOBEHHEM IutaHeT ColHEeYHOM cHucTe-
Mul. 1o MHEHUMIO 3THX aBTOpPOB, 3BOMIOIMS JI06O0H 3Be3lbl, B TOM YHCIE
¥ ConHua, cOnpoBOXIaeTCs B3pRIBHBIMM BCMBILIKAMH, COPOCOM TUTa3-
MEHHO# 060JI0OYKH ¥ 06pa30BaHHEM CBETAIIErOCs BpalLAIOLLEroCs KOMbLA,
KOTOpPOE MOXET TIPEBpaTHTLCS B CMYTHHMK 3BE3AB. B3phIBHBEIE SBICHUS
Ha LICHTPILHOM CBETWIEC BEAYT K IPAHAMO3HBIM Mpeobpa3oBaHUAM JTH-
Tochepul 3eMau — duacmpoguzmam. MOXHO BBLIEAUTh HECKOJILKO Ta-
KHX npeobpa3oBaHMii: Ha rpaHMLIC nepMH M TpHaca 0,22 MIpA JieT Ha3ax,
Ha TpaHHLIE BEPXHCTO M HUXHEro nporeposos 1,9-2,0 Mapa et Ha3ag U
Ha pyGexe HIDKHero U BepxHero apxes 3,70+0,1 mupn ser Ha3zan. Texkro-
HHYECKasA MEPECTpPOHKAa KOphl 3eMIM Ha pybexe Maneo3of M Me3030M
(0,22 mypn et Ha3an) HauGosee AOCTOBEPHA; OHA OTMEYaeTcs, B YacT-
HOCTH, MacCCOBBEIM KATacTpodUIECKHM BEIMHpaHUeM 90% Bcero XuBOToO
Ha 3emie.

I'.10. Barykounc u C.IO. Mpuxoneko (1998) ycTaHOBHIM 3aBUCH-
MOCTb HaNnpsCKEHHOrO COCTOSIHMS MacCHBOB TOPHBIX MMOPOJ OT FpaBUTa-
LUHMOHHOro BO3AEHCTBHA JIYHR. JTa 3aBUCMMOCTH MMEET NEPHOIUYHBIH
XapakTep H KOPPEIUPYETCA C U3MEHEHHEM CHJIBI TSXKECTH, YCTAHOBJIEH-
HBIM BBICOKOTOYHBIMM MHOIONETHMMH HM3MEPEHMSAMM Ha IpaBUMETPH-
yecKoit obcepBaropun. Ha ocHOoBaHMHM 0606UIEHMA (aKTHYECKOro Ma-
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Tepuaa IO KaTacTpoHYECKUM SBNCHMAM (BHIOpOCH METaHa, YISk M
TOpHO} mopoxsl) Ha maxrax JloH6acca METOAOM rapMOHMYECKOro aHa-
JIN3a YCTAaHOBIEHO, YTO 3HAYUTENbHAs YacTh KATACTPO] NMPUXOAMTCH Ha
BOCXOIAIME Y HUCXOAALME BETBY KPHUBBIX CWIbI TSDKCCTH.

B y4eOHMKAX M YYEOHBIX IOCOOHUSAX MO IKOJIOTHH BIMAHUC KOCMH-
YeCcKOoif Cpelibl Ha JKMBbIE OPraHU3Mbl OOBIYHO HE PACCMAaTPHBAETCH. Kcra-
TH, oOlEHayyHble npeacTarieHus o Bonsuiom KocMmoce H, BcenenHo#
BECbMa PEIKO 3aTParuBaloT M YYEOHMKM MO APYIr¥M IMCLUMIUIHHAM (6uo-
norum, GU3NKE, XMMHUM, MPHUPOLOBENCHHIO). DTO SB/IEHUE MOIMETHI €IIe
B.U. BepHanckuit: «C xotoM Hay4HoO# paGoThI rocie GIECTAIHX YCIeXoB
onucarenbHoro ecrecrBo3Hanus B XVIII-XIX BB. ¥ NPOHHKHOBEHHS TOY-
HBIX HAyYHBIX METOIOB B OOJIACTh HAyK O YEJIOBEKE 33 TC XC BEKA MECTO,
3aHUMaeMoe HaydyHoli KapTuHoit KocMoca B JOOBITOM YEIOBCKOM 3Ha-
HUM, HenpepbiBHO yMeHbluaetcsi. ITo cymectsy, kaptuia KocMoca cTpo-
UTCH TOJBKO HEGOMBIION — NPONOPLMOHATLHO BCE MEHBbLIEH U MEHDb-
1LIei YacThIO y4YeHbIX-Hccaenosarenei» (1980, ¢ 250). U nanee: «Ensa nn
MOXHO COMHEBATLCA, YTO MHOTO Goee AeBATH JECATHIX YIEHBIX-HCCIE0-
paTesieil pabGoTaloT B 06NacTAX 3HaHMA, KOTOphIE HHKAKOro OTHOLUCHHA
He MMEIOT K Toi kapTHe KocMoca, Koropasi CYMTaeTCsl pe3y/bTaToOM Ha-
y4HO paboThl. OHM COBPELICHHO HE 3aMHTEPECOBAHH B ITOH KapTHHE U
C Hell B TeueHHe CBOSil Hay4YHOIt IeATEIbHOCTH He BeTpeyalorcs. Ee name-
HeHUs] B OONAcCTH MX 3HaHMH He ckasmiBalorca. OHM BronHe Ge3 Hee
obxoasarca» (1980, c. 251). '

Ho npaBwibHO M Takoe rnonoxenue? Ha 3tor BOmpoc cam B.A.
Bepuanckuii oreyan Tak: «Ha OCHOBaHHHM BCEro 3MIUPHYECKOro MO-
HUMAaHHS NPUPOALI HEOGXOAMMO AOIMYCTHTh, YTO CBA3b KOCMHYECKOro H
36MHOIO BCErIa 00O0I0NHAasl M YTO HEOOXOMMMOCTh KOCMMYECKHX CHIT 1A
MIPOSIBTIEHHS 3EMHOI XHU3HH CBA32HA C €€ TECHOH CBA3bIO C KOCMUYEC-
KMMM SIBIEHUAMH, ¢ ee KocMuaHocThIo» (1978, c. 311), Gonee Toro, «xu-
BOE BELECTBO HAXOAUTCS B HEMPEPHIBHOM XMMMYECKOM OGMEHE € KOC-
MMYECKOH Cpeloi, ero okpyxawoLieii» (1980, c. 260).

B.I1. Ka3HayeeB (1985) ykassiBacT, 4T0, HauMHas ¢ 20-x rooos, 03Ha-
MEHOBABLIMXCA NosRIeHHEM pabot A.J1. YrxeBCKOro, NokasasiIero CBsi3b
MEXIy pPUTMaMd COJTHEYHOH aKTUBHOCTH H IPOLIECCAMH, NPOMCXONs-
IIUMH B XHBHX OpPraHM3MaX, OCOOEHHO B HalUX HAHH LIHPHUTCA Kpyr
HayYHBIX JaHHBIX M TOMOTE3 O BIMAHHMM CONHEYHBIX H HHBIX KOCMHYEC-
KMX HITYYECHHI Ha 3eMHBbIC OPraHM3MH (Ha palTMYHLIX YPOBHSAX Opra-
HU3AaLUK XKUBOH MATEpHH), B YACTHOCTH, HAKAILUTUBACTCA 3HAYMTCIbHOC
KOJHYECTBO NAHHBIX, CBUAECTEILCTBYIOLIMX O TOM, 4YTO ClaGhle 3NEeKTpO-
MAarHHTHBIE B3aUMOIEHCTBUS SBISIOTCS BaXHBIM MCTOYHMKOM OOMEHa
uHbopmaumei mexny xiuerkamu (KasHasees, Muxaiinosa, 1981).

BhICKa3BIBAIOTCA MHEHMS O BIMSHUM MOIUMHEHIIMX KOCMHYECKHUX
B3pHBOB Ha XMBOE BEILIECTBO. '
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W3BeCTHO, YTO BEHYHMHA SHEPTHH, BHIAEIAECMOM MPH BCTIBILUKE CBEPX-
HOBO# 3Be3nbl, cocramider xo 10°2 3pr. JTo KOAMYECTBO 3HAYUTEIBHO
TpeBHIILIAET 3aMac TerUIoBoi sHepruu B Henpax Comxua (104 3pr.).

B.I1. Ka3Hauees, cchuiasick Ha 6uodusuxos b.M. Branumupckoro ¥
JI.JI. KucJIOBCKOTO, ITHLLET, YTO BCITBILUKHK CBEPXHOBBIX, KOTOPBIE HE CITHILLI-
KOM yianeHsl or Hauero ConHila, B NPMHLIMITE MOTYT OKa3blBaTh Ha
6uocdepy 3eMIn caMoe Cepre3HOE BONEHCTBHE MO CPABHEHHIO CO BCE-
MM MHBIMM HBIHE M3BECTHBIMH MCTOYHMKAMM KOCMHYECKHUX MINyYEHHH.
D10 BOIAEHCTBUE MOLIO GBI MPHBOAUTL K PE3KOMY YBEITMYCHHIO KOMU-
yecTBa MyTaluii. Bo3MOXHO, 4TO CYLIECTBEHHYIO pPOib B Tako# curya-
UMM MOXET CHIrpaTh BO3AEHCTBHE HMCKIIOYHUTEBHO MOILHOTO ITOTOKA
PEHTTEHOBCKOTO M3nydeHHs Ha armoctepy 3emu. TeopeTnuecku TaKoi
PEHTTEHOBCKHI TTOTOK MOXeT OGpa3oBHIBaTh B CTpaTocdepe BBICOKHE
KOHLIEHTpaLlM¥ OKHMCHM a30Ta — BELIECTBA, paspyliaiomero o3oH. IIpu
CHJILHOM TIOBPEXIEHHH O30HOBOTO CJIOSl XMBOE BEILECTBO 3eMIH ITOA-
BEPIJIOCH OBl PE3KO YCHTHBAIOLIEMYCS BO3AECHCTBUIO XECTKOIO MITyye-
uus ConHua, 4To MOrIo Obl MPHBECTH K TPYAHO IMPEACKA3yEMbIM 3KO-
JIOTUYECKHM TOCIENACTBHAM.

3ac/TyXHBAalOT BHMMaHUA TaKXKe aKTHBHO pa3pabaThIBaEMBIC IMIIO-
Te3bl O CyIIECTBOBAaHMM IO MEHbIlEC Mepe B Haluel Tanaktike Mieu-
HOT'O [TyTH BCEMIPOHHMKAIOLIEH OBLLEranaKTUIeCKoi XXUBOH CHCTEMBI. Onxa
M3 TAKUX THIOTe3 pa3paboraHa actpodmankamu Y. BukpamMacHHIXOM U
®. Xoittom (Bukpamacuurx, 1982). CymHOCTb 3TOM IMITOTE3Bl COCTOUT B
CIIEAYIOLIEM.

Ee aBTOpH YKA3HIBAaIOT Ha HaJM4Me B BEILECCTBE 3BE3THOH MBUIK
OPraHHYECKHMX [OIMMEPOB WM JVIMHHBIX LEEMOYEK OPraHMYeCKNX MOJIC-
Ky/I. DT Y Apyrye AaHHBE, 0 MX MHEHHIO, CBUIETENLCTBYIOT O NPHCYT-
CTBUM B KOCMMYECKOM IPOCTPAaHCTBE Halled rajJjakTMKM OrpOMHOro
KOJIMYECTBA MHKPOOPTraHH3MOB — mopsinka 10°2 oTAeNbHBIX KIECTOK. Bo3-
MOXHO, YTO KOCMHYECKOE XHBOE BELIECTBO HAXONMTCS BO B3aMMOJEH-
CTBHH C XHWBBIM BEUIECTBOM Ha IUIaHeTax, HayWHas cO BpPEMEHH €ro
NOSIRIEHUS MO Hacrosiuee BpeMs. Hekorophie BaXHBIC i 3BOJIOLIMHU
BMABI MYTallMM, MATAIOrHYECKUE MTPOLIECCHI B XHUBBIX OPTaHH3MaxX C sroit
TOYKH 3peHMs MOTYT OKAa3aThC CBOEOOPa3HbIM «3CPKAJiOM», OTpaxaio-
MM B3auMozeiicTeue Xuporo Bewlecrsa U Kocmoca. :

2.6.9. IIpocTpancTBO H BpeMsA

B 3aBepiueHMe JaHHOrO MOJpAa3feNa pacCMOTPHM elle Apa ¢akropa
— MNpOCTpaHCTBO M BpeMs. OTHIONbL HE MOTOMY, YTO OHM — BTOpOCTE-
NEHHBIE, HO B HALIEM CO3HAHMM OHHM BOCHPUHMMAIOTCH KaK CaMH COGOH
pa3yMeIOLLMecs], IO3TOMY CIUTOLUb H psiioM HenooueHupaiorcs. Ha ca-
MOM Xe JeJie M NPOCTPAHCTBO, M BpeMsi — 3TO CBOErO poia «(paKTopsl
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(baKkTOpOB», TaK KaK BHE ITPOCTPAHCTBA M BPEMEHH HE MOTYT CYILECTBO-
BaThb HU OpraHM3MbI, HU abMOTHYECKas cpeja.

BinsiHue npocrpaHcTBEHHOrO hakTOpa MpOSBASETCA, NPEXIAE BCEro,
B TOM, YTO 110601 IPUPOAHBII OOBEKT, B TOM YHC/IE U OOBEKTHI XKHUBOM
TIPUPONBI UMEIOT CBOE MPOCTPAaHCTBO CylleCTBOBaHUA. Kaxielil opra-
HHU3M, Kax/as NoITyJIALUA, Kaxaas IKOCUCTEMA UMEIOT CBOit 00beM. Baa-
MMOZICCTBHE 3TUX OOBEMOB MPOSBIACTCH B (POPME NpocmparcmeeHHbix
6uomuueckux omHowieHuil, KOTOpblE MOTYT OBITH JINGO HEUTpaTBLHBIMH,
GO aKTUBHBIMU. B KayecTBe mpuMepa HEHTPAIBHBIX OTHOLLEHHI CO-
LUTEMCS Ha MOMYJBILMIO KaKoro-n1M60 Buaa peiO, KOTOpasi B NPOCTpaH-
CTBEHHOM OTHOLUCHHHM HE KOHKYPHPYET, HanpuMep, C MOMy/IsLMeil Ka-
KOro-JmMbo BHIA TPABOSAHBIX XUBOTHbIX. OIHAKO B GOMBLIMHCTBE CITy-
4aeB MBI HabII0JaeM aKTUBHBIE MPOCTPAHCTBEHHBbIE OHMOTHYECKHE
OTHOLIEHMS, KOIla ONMH BHI CTPEMHUTCA BBITCCHMTBH APYTOH BHUA U 3a-
HATb €r0 MPOCTPAHCTBO CylIeCTBOBaHUA. C APYroit CTOPOHbI, OTYyXIe-
HHE YacTU MIPOCTPAHCTBA CYMIECTBOBAHHS SIBASAETCH MOIUHBIM CTUMYJIOM
U1 3BOJIOLMOHHPOBAHHUS <«YLEMICHHOrO» BHIA, «OTBOEBaTb» IMOTE-
PAHHOC M Jlaxe PacCLUMPHUTL CBOM BIAJEHHS OH MOXET TOJbKO MpH YC-
JIOBMH MOSABICHUS GOJIee COBEPLUEHHBIX U XU3HECTIOCOOHBIX (OpM.

Brnusinue npocrpaHcTBeHHOro haKTOpa MPOSBIAETCS HA BCEX CTAMM-
SIX pa3BUTUA M 3BONIOLUMH OPraHM3MOB.

Xopolo M3BECTHO, YTO BCS HACHEACTBEHHAss WHOOPMALIUS 3BKAPH-
OT XpaHUTCA B CHEUMANBbHBIX AAEPHBIX CTPYKTYPaX KJIETOK, Ha3bIBAEMbIX
XpoMocoMamu. BosHukaeT Bonpoc, KakuM 06pa3oM B 06BEKTaX pa3Me-
POM B HECKOJIBKO MHKPOMETPOB YKJIaAbIBAIOTCS AECATKH METPOB IMIaH-
TcKuX Monekyn JIHK? (YenoBek B 3TOM OTHOILIEHMH HE CaMBblil BbIIAIO-
wuics — mmHa JHK B kaxnoit ero xietke okono asyx merpos). K
ToMy Xxe crocob ynakoBkd JIHK nomxeH GuIThb TaKOB, YTOOBI FEHBI
paboTajiy HOPMabHO, a, CIIEAOBATEILHO, HOPMATBHO (YHKLIMOHKPOBAIA
v Kretka. K fpyruM QyHKIMSAM YIaKOBKM OTHOCHMTCH OXpaHHas (MH-
HUMM3aUHUSA HEXEIATeAbHBIX BHEIIHMUX BO3AECICTBHIT) U KOMUPOBAIb-
Hasl (TeHEeTMYECKUH MaTepHal JO/DKEH GBITh MOMO/aM pacipeaeicH MEXIY
NOYEPHUMH KJIETKaMH).

DBOMIOLIMOHHO BO3HMKIIO HECKOJBKO CHOCOGOB ONTHMATBHON yra-
koBku JIHK. HanbGonee pacnpocrpaHeHHBIMH Cpeld HUX ABISIOTCH 06-
pa30BaHHE CIMpAJICH, NETEAb U BETBICHHE (XPOMOCOMBI THIIA TaMIOBBIX
werok). Ilpu 3ToM BCe 3TH CMOCOGE! peau3yloTcs Ha YPOBHE, IO Kpaii-
HEH Mepe, MATH UEPAPXHYECKHX CTPYKTYD, KOTOPbIE IO CTENEHH BO3pa-
CTaHMA HMX MPOCTPAHCTBEHHOrO MacluTaba MU CIOXHOCTH MOTYT ObIThb
PACMOIOXEHBI B CINEAYIOIKIA PSA: HyKIeocoMa — Gubpruia — XpoMo-
Mep — xpoMoHema — xpomatupa (I'pysaes, 1979).

B CBAi3M C BLIIEH3TOXEHHBIM MPEACTABIAETCH LEAECOOBPAZHEIM
PacCMOTPETh KHUPAJIbHYIO YMCTOTY GEJIKOB M APYTHX OPraHMYECKUX Be-
LIECTB KaK (YHKUMIO ONTHMANbHON yrakoBku monekyn JHK.
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B nozpasnene 2.5 MbI yxe oTMedasiu, 9T0 GeJIKM MOCTPOEHBI TOJNBKO
H3 «ICBBIX» AMUHOKHCIIOT, @ HYKJIEMHOBBIE KHCIOTHI — M3 <«IIpaBBIX»
Caxapos.

B KauecTBe OfHO# M3 MPOCTEHILIMX aMHUHOKHUCIIOT paccMOTpUM a —
AIAHWH WIH o — aMMHOMPOIHOHOBYIO KHMCIIOTY

H

|
Hz(ll — C — COOH
NH,

DTa aMMHOKMCIIOTa OTHOCHTCA K L — psily, XOTS M Bpallaer Iioc-
KOCTb MOJSIPU3ALHHK BIpaBo. CHHTETHYECKMIA o - aJaHUH OITTHYECKH He
aKTUBCH.

Iocpeacteom menruaHoi cesasu (rpymnul — C — N —) amuHOKMC-

! [
O H
JIOTHI MOTYT COCAMHATLCAH APYT C APYroM, oOpa3ys AH-, TPH- U MOMUIeEN-
THABL. Tak, IManenTHA NPUPONHOro o— anaHWHA UMEET B

COOH
|
HN—-C—H
| /I
O C/CH,
\/
HN—-C—H

|
CH,

Yxe u3 310i HGOpMYNIBI BUIHO, YTO THHHUA, TIPOBENCHHAS YEPE3 aCCH-
METPUYHLIE aTOMEI yriaepona (IOKa3aHa MyHKTHPOM), OTKJIOHSAETCH OT
BEPTHKANILHON JIMHUHK. B Ipyrux aMHHOKUCIOTaX METWIbHASA rpynna (—
CH,) moxer 6bITh NpeacTanneHa 6ojiee CIOXHBIM pafUKaioM R, moaro-
MY KaXJasi BHOBb [IPHCOEIMHSIOIIASACA aMHHOKHCIIOTa UCITRITHIBAET TAKKE
OCEBO# [MOBOPOT — B MTOIE MOMY4YaeTcs OOBEMHasl CITUPAITh.

bnaronapst ToMy, 4To aTOMBI (MOHBI) BOaOpONa B IPOEKLIMOHHOMN
¢bopmyiie 3aKOHOMEPHO pa3MeILEHB! CIIpaBa OT AaCHMMETPUYHOTO aToOMa
yriaepona, LEMOYKa ITOJHUNENTHAA NIPU NOBOPOTAX MMEET BO3MOXHOCTH
YABaUBaTbCS, COKPAILAACEH B IVIMHE B IBa pa3a IyTéM 0O0pa30BaHUA MAJIO-
IIPOYHBIX, HO MHOTOYMCICHHBIX BOAOPOAHBIX CBs3eil. CxeMaTHyecku
«CABOCHHBIN» TOMUIENTHI MUMEET BMI:
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B caxapax, KoTophsle OTHOCATCS K J{-psay, cnupaneobpa3oBaHHe NpH-
BOIMT K OOpa30BaHHMIO LIMKIHYECKUX maymomepHbix ¢hopm (3aMBIKAHHIO
cnypaieif B KOJIblia).

AHDIMACKMIT YY4eHBIH Xeyop3e MpemtoXwl u3o0paxaTs GHopMyasl
caxapoB TaKHM 00pa3oM, YTOOBI OBUIO OTYSTVIHBO BHOHO KOJBLO M pac-
MONOXEHHE AaTOMOB BOAOPONA M THMAPOKCWIBHBIX IPYNIN MO OTHOLUE-
HMIO K TUIOCKOCTH KOJIBLIA.

Tak, MoJIeKy/1a de30kcupubo3bi, KOTOpasi B KA4ECTBE YIJIEBOAHOIO KOM-
TOHEHTA BXOIMT B COCTaB Je30KcHpiboHykierHoBo# kucnoru (JIHK),
HMEET BHI:

H _O_ CHOH

H
OH H/H
H

Monexynnl pubonykinenHoBbx Kucior (PHK), asnsioummecs mepe-
HOCYMKaMHM HH(OpMalLMH O CTPYKTYpe CHHTe3HpyeMoro Genka u3 snpa
xiretku (ot JIHK) 1 ero «crpoutensiMu», coaepXar APyroil MOHocaxa-
pua — pubosy:

0] CH,OH

HO H

OH OH

Kak Bunum, pn603a AOMONHUTENLHO COACPXHUT TMAPOKCHIIBHYIO
rpyniny OH (BMecTo aToMa BOZOpOXA), OXHAKO IPOCTPaHCTBEHHOE IO-
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JoxeHue apyrux rpynn OH ocraércsa TakuM Xe, KaK H B Ie30KCHpUbo3e.
HMeHHO Takasi MpOCTPaHCTBEHHAs YIOPSNOYEHHOCTH aTOMOB B MoJie-
Ky/laX, BEpOSITHO, H OOECIeYuBaeT TOYHOCTh NMepesayn reHHoi HHGop-
MallM{ M3 SIpa B IIMTOILIa3My M MONyYEHHE 3alaHHOM «KONHH» Genka.

TakuMm 00pa3oM, MOXHO MPEANONOXUTh, YTO «WICBHIC» M «IpaBHIE»
MOJEKYJIN JUIS XMBLIX KIETOK HEOOXONMMBI TaKke (PYHKIMOHAIBHO.

B.H. TonbnaHckuit ¢ coaBropamu (1986) oGpaTun BHHMaHHE €€
Ha OJHY OCOBGEHHOCTh KMpaJbHOM YMCTOTHI B GHOreHede — €€ MHGOp-
MAIMOHHYIO CYIIHOCTh. OKa3biBaeTcs, B KHpPAaJIbHO-IPA3HON cpele paHo
WIK no3aHo Oyner yrpayeHa jirobasi vHbopMalus, 3arMcaHHas IPHpPO-
IOl Ha MOMHHYKICOTHAHON Lenoyke. KHpanbHO Ips3HLIE MOTHHYKIIC-
OTHABI HE MOTYT COXpaHUTh CBOUCTBa komnaemenmaprocmu (TOYHOIO
cootBeTcTBHA nByX lenoyek JIHK), u Takke «rps3Hbic» LEMOYKH He
MOTYT TOYHO penauyuposamsca (BOCIIPOU3BOXUTBCH).

B npeammyuieM nonpasaene Mbl yXe OTMEYaIM, YTO Ha OIPEOE/IeH-
HOH CTaAMM 3BOIOLMH aBTOKATAIMTHYECKON CHUCTEMH «OeJIOK-HYKIIe-
HMHOBasg KHCJIOTa» BO3HMKAET HEOOXOOMMOCTh BOCIIPOM3BOACTBA OMNpe-
JIEJIEHHOTO KOJTMYECTBA TOYHBIX «[TOTOMKOB». B CBETE NPOLIUTHPOBAHHOM!
Bhillie paGoOTH TaKOi CIIOCOGHOCTBIO B 3HAYMTENLHO OOJbLIEH CTENEHH
00namaloT KUpaNbHO YHMCTHBIE BELIECTBAa IO CPAaBHEHMIO C KHMPAJlbHO
rpsasHpMU. 1o 3TOM npHYMHE mMocnenHHEe HEU3OEXKHO MOIDKHHE OBUIH
HCYE3HYTh, TOYHEE, MEpecTaTh IBOIOLMOHUPOBATH AANBLIE, KaK HECITO-
coOHBIE K TOYHOMY KOIMpoBaHMIO. TakuM o6pasoM, H ¢ HHPOPMAaLIMOH-
HBEIX TO3MLIMI HET HEOGXOMUMOCTH IS OOBACHEHHMS! KUPAIBHOH YMCTO-
TH TPHBIEKATH KaKHe-TO «KatacTpodb» U «daykryaunn». KupaibHo-
rps3Hasl BETBb 3BOJIIOLMM OKA3aJach, MOMPOCTY roBOps, TYITHKOBOH.

AHTIHCKMR MCTOPHK M coumonor cepenuHn XIX-oro Bexa I'.T.
Boxuib Kak-To nucan: «Bo Bcex BHCLIMX oTpacifx 3HaHUS caMylo 6onb-
LIYIO TPYAHOCTE TIPEACTARIAET HE OTKpHITHE (PAKTOB, HO OTKPHITHE BEpP-
HOro METoHa, COrflaCHO KOTOPOMY 3aKOHM M (haxThl MOryT OHTBH yCTa-
HoBneHkl». UHBEIMH coBaMK, caMu 1o cebe dakThl 11 IMO3HaHHSA MaJIoO
YTO JAIOT, XOTA H JAal0T MHOro. MoXHO HaKONMHTh MHOXECTBO ¢aKTOB H,
KaK B CTOr€ C CEHOM, 3aTepATh CPEOH HUX UTOIKY — HCTHHY.

B xauecTBe npuMepa COUUIEMCS €llé pa3 Ha SHEPreTHKY XHBOIO Be-
1liecTBa, KoTOpas 6onee AETa/IbHO HAMM PacCMOTPEHa B moapasaene 2.2.
OO6pa3oBaHHE XHUBOroO BEIIECTBA COMPOBOXAACTCS YMEHBIUEHHMEM TEp-
MOJIMHAMHYECKOH M WHGQOPMAIIMOHHOH 3SHTPONHMU (WNH YBEIHYCHUEM
00paTHOM BEIHYUHBI — HEISHTPOMMU), POCTOM YIIOPAIOYEHHOCTH, Opra-
HH3aIIMH, CJIOXHOCTH, pa3HooOpa3usa. Ha 3ToM OCHOBaHMH HEOTHOKPAT-
HO JACNAINCh OMIMOOYHEIE BHIBOABI O HEMPUMEHHMOCTH BTOPOrO 3aKo-
Ha TEPMOJMHAMHKKH K XUBHIM OpraHu3MaM. OnHaKo OpraHM3M He ABJS-
€TCSl OMHOCTBIO 3aMKHYTOM cucteMoit. [ToaToMy B COOTBETCTBHH HMEHHO
CO BTOPBHIM 3aKOHOM TEPMOAMHAMMKM YMEHBILUIEHHE SHTPOIIMH B Opra-
HHM3ME COIPOBOXAAETCS 3HAYMTEIBHBIM €€ yBEeNMHYEHUEM BO BHELUHEH
cpene.
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AHanorMyHasi CHTyallUsi CKJIaJLIBAETCS C 3ePKAIBHON (ONTHYECKO)
H30MEpHEl — BUIOM NMPOCTPAHCTBEHHOM U30MEPUH, 3aBUCSILEH OT pa3-
JIMYHOrO PACMOIOXEHHS B IPOCTPAHCTBE YEThIPEX PAITHYHBIX IPYTIT BOKPYT
aCHMMETPHYECKOTO aroMa yriiepola.

Bouue (mompasnen 2.4) Mbl Ha NpUMEpPe MOJOYHON KUCIOTH Gpo-
XEHHMS MOKA3aIK, YTO OHA COCTOMT M3 NMpPaBOBPAUIAIOLIETO H JIEBOBpPa-
HIAOLEro M3oMepoB. OOHAKO MOJIEKYNB 3THX H3OMEPOB COEAMHEHDI
MOMAapHO, MO3TOMY NPaBOE BpAallEHUE, BEI3BIBAEMOE MOJIEKY/ION OTHOro
H30MEPa, ITOMHOCTBIO YHUYTOXAETCS JIEBHIM BPallICHUEM, Bhi3bIBAEMEIM
MOJIEKYJIOW APYroro OoNTHYecKoro uioMepa. TakuMm obpa3oMm, ONTHYECKH
HEaKTHBHBIM COCAMHEHUSM (palleMaraM) Bce Xe MPHUCYIa ONMTHYyecKas
H30MEPHA, 3aKITIOYAIOLAsACst B COAEPXAaHHH B HMX OXMHAKOBBIX KOJH-
YEeCTB NMPABOTO M JIEBOTO aHTHIIOAOB.

B HexuBoii nmpupose BOOOLIE XHMHUYECKHE PEAKUMH TIPHBOIAT K
KHPaJIbHOM CUMMETPHM: «I€BBIX» M «IPaBBIX» MOJEKY] oOpa3yercs
MIOPOBHY, NO3TOMY BCE NMPOXYKTBI XUMHYECKHUX peakLMi SIBIAIOTCS Oll-
THYECKM HEAKTUBHHIMM COEOUHEHHSIMM.

N3 BBIIENPUBEAEHHBIX COOGPaXEHHI MOXHO CHENAaTh BRIBOL, YTO
KHpallbHasi CHMMETPHS CYLIECTBYET U B OHOMOrMUECKMX OOBEKTaX (MO-
JIEKyNIaX OPraHMYECKHUX COCAMHEHHI M KOMIUIEKCAX 3THX COCOUHEHHIN),
HO Ha 6oJree BLICOKOM OpPraHU3alIMOHHOM ypoBHE. Tak, MOXHO CYHTATh,
4TO JIEBOBpALIAIOLIME BMHHOKHMCIIOTH GE/KOB 3¢pKaJbHO CHMMETpHY-
HH caxapaM (Hanpumep, [-pn6Gose win J1-ae30KCHpHBGO3€) HYKIEHHO-
BBIX KHCNOT. [Ipy 3T0M HEOOXOAUMO YYMTHIBATH, YTO GEIKH M HYK/ICH-
HOBBIE KHCIOTH (DYHKLHOHATLHO CBSI3aHMI: O€/IKM ABIAIOTCH KATAIM3a-
TOpaMH CHHTE3a, a3 HYKJIEHHOBBIE KHMCJIOTH KOHTPOJHPYIOT KakK CGOpKy
COBCTBEHHBIX KOMHUIA, TaK U KOMHIA «CBOMX» 6enKoB. BeposTHO, ByHKLIM-
OHANbHASA CBA3b CYUIECTBYET M MEXAY IPYTMMHM ONTHYECKHMMM aHTHUIIO-
JaMH B OPraHU4ecKHUX MOJICKYJIaX XHBOIrO BELIECTBA.

ABTOpEI CYMTAIOT, YTO C HINIOXEHHHIX BHILE NMO3HLHH KHPAILHYIO
YHCTOTY HE CNEAYEeT BOCIIPHHUMATbL B Ka4eCTBE KAKOH-TO HEMOHATHOMH
«(yKTyalMu» WIN «dyfadecrsa» npuponsl. IIpuypoyeHnocts - u L —
¢$OpM K TEM WIH HHBIM COCAMHEHMAM M HX TDYNNaM, MO HallleMy MHe-"
HHIO, IBOIOLIMOHHO OIPEACTHWIOCH X MTPOCTPAHCTBEHHOU M YHKLHO-
HaJIbHOW LI€JIECOO0Pa3HOCTbIO U OGECIEUHIO ONTHMAIBHEIE YCIOBHS
ykiaaku, Hanpumep, monekyn JJHK B xpomocomax.

Heckonpko mpolite BOmpoc peluaercs ¢ ApyrdMd (GopMaMu Ipo-
CTPAaHCTBEHHOM H3OMEPUH, HallpUMEp C FeOMETPHYECKON MIH 4uc-
mpanc-usomepued, 3aBACALLEH OT pa3lIMYHOIO PACMONOXEHUA ATOMOB
MO OTHOLUEHMIO K TUIOCKOCTH IBOMHOM CBA3H. 3I€Ch OMpeAe/AIoyio
POJIb UI'DAJIH, IMO-BHAMMOMY, PalIHYHBIE DPHU3HYECKHE H XUMHMUYECKHE
CBOACTBAa H30MEPOB-aHTHIOAOB. B KayecTBe MpUMepa coLUTEMCA Ha He-
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NPEAE/IbHYIO ABYXOCHOBHYIO KMCIOTY — 3THJICHAMKApGOHOBYIO OGLIEH
dopmynnt

HOOC—CI=?—COOH
H H

TpaHc-n3oMepoM 310l KUCIIOTH ABNsAETCA Pymaposan Kucioma (aTo-
MBI BOAOpOIA HAXOHATCA MO Pa3IMYHBIE CTOPOHBI ILTOCKOCTH ABOHHOM
cBA3n). Lluc-usomep momyumn Ha3saHWe Maseuroeoil Kucroms: (ATOMB
BOZOpONA HAXOAATCS MO OJHY CTOPOHY IUIOCKOCTH).

@DymapoBass KHCIOTa CONEPXMTCS BO MHOIMX PacTeHHMSX, OCOGEHHO
MHoOTO ee B rpubax. E€ KpHcTa/Uibl IU1aBATCS NpU TEMIIEpaType NMpUMep-
HO 288°C. PyMapoBast KHCIOTa MAJIO PacTBOpMMa B Bofe (MeHee 1%) u
AIBIETCA MEHee Caboil KMCIOTON MO CPaBHEHMIO C MAJICHHOBOIA.

MarnenHoBas xMcOTa B IPUPOAHBIX YCIOBUAX HE HaileHa, a Moiy-
Y€Ha CHHTETHYECKHMM NyTéM. EE€ KpHcTamwibl niaBsTcs npu Temmepatype
okono 150°C u xopouwo pacrsopumsl B Boge (50% NpH KOMHATHOH
TeEMIleparype).

OnHaxko pewaolMM CBOWICTBOM JUISi PACIIPOCTPAHEHHSI B XKHBBIX
OpraHM3Max MMEHHO (yMapoBOif KUCJIOTHI SBISAETCH, NO-BUAMMOMY, €€
GovTbiLIask XHMHYECKas! YCTOHYMBOCTD MO CPAaBHEHHIO ¢ MaJeMHOBO#M. [1oc-
JIEAHSAS MTON BIMAHMEM HEKOTOPBIX BELLECTB (ClIedOB Hoaa, 6GpoMa, a30TH-
CTOH KHMCJIOTH), MO CBETY, NPH HArPEBaHMHU MEPEXOAUT B (PyMapoBylO
KHCOTY. JIabWILHOCTD (HECTOMKOCTb) MANEMHOBON KMCIOTHI TPOSBIS-
€TCA K B TOM, YTO OHa JIETKO TEPSET MOJIEKYNy BOABI M TIpeBpallaeTcd B
aHTHAPHA (YTO MOATBEPXNAET €€ LUC-U3OMEPHRI XapakTep). K ToMy Xe
OHa SJIOBHTA.

Taxum obpa3oM, KupanbHasi YHCTOTa 6EIKOB, HYK/IEMHOBBIX KUCIOT
H IPYTHX NMPUPOAHHIX OPraHUYECKUX COERMHEHUH SIBISIETCA JOKa3aTenb-
CTBOM TOrO, YTO NMPOCTPAHCTBEHHAs! H3OMEPHSA XMBHIM BELLIECTBOM HC-
MOJIb30BaHA B KAYECTBE CPEICTBA COBEPLUEHCTROBAHMS OpraHH3allMH U
GYHKUMOHMPOBAHHS CBOMX CTPYKTYp €lI€ Ha JOKJIETOYHOM ypoBHe. O6
3TOM CBHACTENILCTBYIOT TAKXKE PE3YALTATH M3YYEHHUS BUPYCOB, KOTOpBIE
COCTOSAIT TOJIBKO U3 HYKJIEHHOBO# KMC/IOTHI M O€IKa, T.€. JIHILUEHK APYTHX
aTpubyTOB KiI€TKH (OGOJNIOYKH, SAPa U AP. COCTARISIOLIMX).

Bupyc, norepsiB cBoit 6e10K, MOXET BHEAPUTBCA B KIETKY, TAE €ro
HYKICHHOBasgd KHCJIOTa HaYMHAeT aKTMBHO MPOXYLMPOBATH «CBOMH» Ge-
JIoK, nogaBnss obpa3oBaHHe OeJIKa KJIETKH, YTO NMPUBOAMT K 3a6oseBa-
HHIO OpraHM3Ma B LIEJIOM M JaXe €ro rubenu.

SlBneHNe M3OMEPHM CIIOXHBIX OPraHMYECKMX COSIMHEHMIl MOBBIILA-
€T KOMTHY€CTBO BO3MOXHbIX KOMOMHALIMI C HX YJaCTHEM, KOTOPOE H TaK
H3MEPACTCA aCTPOHOMMYCCKMMHM YMCJIaMHM, H pacUIMpSAeT INpaKTHYECKH
B0 6eCKOHEYHOCTH BO3MOXHOCTHM Pa3HOOOpa3Usi OPraHUYECKOTro MHpa
H IYTEH ero 3BOMIOLKH.
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BepHemcs K noapasaeny 2.2. PauemMaTHOE COCTOAHHE N30MEPOB MOX-
HO pPacCMaTpUBATh KaK COCTOSIHHE HEYNOpsZo4eHHOCTH. OpraH13MBI Xe
AEUCTBYIOT B TOM HanpaBI€HUH, YTO Xaoc, 6ecriopsIoK, HEOPraHH30BaH-
HOCTb YMeHbLialoTcs. ClieoBaTeIbHO, MPH 3BOMIOLMH XH3HH HEU30eX-
HO pa3jieJIEHME palleMaToOB Ha OoJee yropsiiOYEHHBIE COCTOSIHHSA — «Ie-
Bhie» U <«IIpaBbI€» CTPYKTYPHI.

C mpocrpaHCTBEeHHbIM (aKTOPOM HEMOCPEACTBEHHO CBf3aHa BO3-
MOXHOCTh OPTaHU3MOB TepeMeluarscsa. iHorna 3to CBOMCTBO Heompas-
NaHHO OTHOCST TOJBKO K XHBOTHHIM OpraHu3MaM. B IeHCTBUTENBHOCTH
CBOMCTBOM II€peMEILAaThC B MPOCTPAHCTBE, XOTS M B OrPaHHYECHHBIX
npegenax, ¥ creuuduyeckux Gpopmax, o6ranaioT TakKe pacreHus. Bean
yXe caM pOCT pacTeHHs — 3TO IepeMELICHHE €ro YacTeil B MpOCTpaH-
ctBe. B oTaenbHbIe TEPHONBI BEr€TalMH PACTCHUH 0COOEHHO aKTHBHBI MX
PENpONYKTUBHEBIE OPraHbl M CEMEHa («CTpeIsHHE» CEMEHAMM, UX Pa3HOC
BETPOM Ha OCHOBE Pa3BHUTHIX CITELIMATbHEIX a3pONOABEMHBIX MPHUCIIO-
COOJIEHNH, MMAaCCHBHBIN NMEPEHOC BOXHBIMM TEYCHHUAMU OPEXOB KOKOCO-
BBIX IAJIbM, Ha Cylle BETPOM — LIEJIBIX PACTEHUI THIA «[1€PEKATH-TIONE»
¥ T.1.). MHOrMe pacreHus 00nanaloT GOTOTPOIMHEIM MEXaHH3MOM OpH-
€HTALIMM NPOCTPAHCTBEHHOTO NMOJIOXCHUS JIUCTLEB B 3aBUCHMOCTH OT
HanpaBJIeHHs COJIHEYHOM paavaLuH.

3aMeTHM, YTO HMPOCTPAHCTBEHHAs NONBHUXHOCTH XMUBOI'O BELICCTBa
NMPOABJIAECTCH yX€ Ha MONEKYJNSAPDHOM YPOBHE.

XapakTepHHM NPUMEPOM SBISETCS raMMa-aMHMHOMACISTHAs KUCIIO-
ta (TAMK) — npousBogHas MacjsiHOM KHCIOTbl C aMHHOIDYIIION B ¥
— IOJIOXECHUHU:

H,N — CH, — CH, — CH, — COOH.

TAMK yuacTByeT B BaXHEHIIMX mpoueccax (pyHKIMOHANIBLHOR des-
TEBHOCTH TOJIOBHOIO MO3ra M SBISAETCA Meduamopom (BELLIECTBOM-Iie-
PEHOCYHKOM), CO30aBafd KOHTAKTHl MeXIy HEpBHBIMH KIETKAMH H OCY-
HIECTBISAS MEPEHOC MMITY/IbCa KaK B repudepnyecKoi, Tak ¥ B LEHT-
Pp2JIbHO HEPBHOM CHCTEME. '

TAMK umeet 06bEMHYIO, 2 HE TUIOCKYIO, CTPYKTYPY, 4TO obecreyu-
BaeT IPOSIBIICHHE NOBOPOMHOU uzomepuu Win korngopmayuu. Tlpn 31oM
non KoHdopMalyeii MOHUMAETCS TaKoe MPOCTPAHCTBEHHOE pacnonio-
XeHHE aTOMOB B MOJIEKYJIE, KOTOpOEC BO3HUKAET IpH BpallEHWH aTOMOB
WIM TPYII aTOMOB BOKpYT 060t mpocroit ceasu. Jns Kondopmanmit
XapaKTepHBI NPEANOYTUTEIHEIE COCTOSHHA — TaKHe, KoTopse obnana-
0T MUHMMAILHOM 3HEprueil, T.e. ABIAIOTCA Haubosee yCTOMYMBRIMH B
JaHHBIX YC/IOBUSX.

W3 KBaHTOBO-XMMHYECKHX PAacCYCTOB CJIEAYET, YTO MOTYT CYLIECTBO-
BaThL OBe MNpeanouturensHule KoHdopMauuu TAMK — BHITAHYTas, C
pPacCTOSIHMEM MEXAy 3apsXeHHBIMH ueHTpamu N* — O, paBHBHIM
5,810,2 A°, u cBepHyTas, y KOTopoii paccrosHue mexay N* u O co-
cramiseT 4,5 A°.
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B xpucraimnax TAMK HaxoauTcst MOJIHOCTBIO B BHTSHYTOM KOHGOp-
MallMM, OJHAKO B PaCTBOpaxX €€ MOJIEKYJIbI MOTYT CYylLIECTBOBaTh B Pa3HbIX
KOHbOpMaLMAX, ApUYEM B XHMBHIX OpPraHH3MaxXx BO3MOXEH IEpexold OT
BHITSHYTOH K CBepHYTOH KOH(pOpMaLMHd K HAoOOpOT, T.€. NMPOMUCXONUT
NPOCTPAHCTBEHHOE H3MEHEHUE CTPYKTYPhI MOJIEKY/El. BO3MOXHO, UMEH-
HO C 3THUM CBSI3aHO KaK Bo30yXjaamolluee, TaK U TOpMoO3siiliee AcHCTBUE
T'AMK Ha pa3Hele THNB HEPBHHX KJIETOK.

C npocTpaHCTBEHHBIM (aKTOPOM HEMMOCPEACTBEHHO CBA3aH BPEMEH-
Ho#t daxTop, TaK KaK CaMO MPOCTPAaHCTBO BHE BPEMEHHU HE CYLIECTBYET.
BnusHue BpeMeHHOro ¢akropa Ha OpPraHH3MH ¥ HaXOpPraHU3MECHHEIE
CTPYKTYPHI IIPOSBISAETCS B TOM, YTO BCE OHH MMEIOT HAyaJio U KOHell, a
TAKKE MHAMBHAYAJILHBIN MTyTh CBOEro pa3sBUTHA. BaxHeitliee 3HayeHHE
MPH TOM MMEET 6PeMA CYUEecmBO8aHUA Hueoeo obsekma, Urpaolice
CYIIECTBEHHYIO pOJib B €CTeCTBEHHOM oT6ope. C OOHOI CTOPOHBI, YEM
KOpOoY€ 3TO BpeMi, TeM OBICTpee IIPOMCXOAUT CMEHA NMOKOJIEHHUI. A 370,
B CBOIO ouepenb, obeceynBaer Gojiee BHCOKHE IAHCH NMOSBICHUS NO-
JIe3HBIX MYTaLMif, T.6. TPOrpeCCHBHOTO 3BOJIIOLIHOHHPOBAHHS, a TaAKXeE
6onee BHICOKHMII «HaNOp XHM3HU» (MOABIEHHE 32 OAMH M TOT XE€ NMpoMe-
XYTOK BpeMEHHU GOJBLIETO KOJIMYECTBa MoToMcTBa). C Apyroit CTOpOH®,
32 KOPOTKHI IPOMEXYTOK BPEMEHH TOMHOLIEHHOE pa3sBUTHE CJIOXHOIO
OpraHu3Ma HEBO3MOXHO, NP YCIOXHEHHH OpraHM3Ma €ro WHIWBHIY-
anbHOEe pa3BUTHE Hen3bexHo ymmuHsercsa. [lo 3roff npuUYUHE OETEHH-
MM TOMUHOMAOB B3POCIEIOT JOJbIUE, YEM NETCHBIIUM MHOIMX HPYTHX
MJICKOTIUTAIOLLHX.

HTtak, BO3HHKIH CBOEOOpa3HbIE «HOXHMIILI»: BpeMs CyLIECTBOBA-
HYSA XHBOTO 00BEKTa JOJDKHO OBITb KOPOTKUM, HO €ro 3BOJIOLIMOHHOE
yCIOXHEHHE TpeOyeT YIIMHEHHSI 3TOTO BpeMeHH. BeIXoZoM M3 JaHHOM
CUTYallMH SIBISIETCA B LIEJOM COKpallieHME BPEMEHM CYILIECTBOBaHMA
BHAOB, HECMOTPS Ha HX YCIOXHEHHE (O YeM MBI ITHMCAJTH BBILLE).

OcHoOBHOE CBOICTBO BpeMeHH — Heobparumoctb. [IpaBaa, BBICKa3bI-
BAIOTCS MPEANONOXEHHUS, YTO B MMKPOMMPE 3TO CBOMACTBO MOXET ObIThH
HapylIEHO, a B aHTUMMpE (€C/IH OH CYyLECTBYET) TeYEHHE BPEMEHU 00-
paTHO Haiemy. Bcé xe gaxe B IMOCJIEHEM CITy4ae «I1IepeceycHUE» BpeMe-
HHM HEBO3MOXHO, TaK KaK CTOJIKHOBEHHE YaCTHIl C aHTHYACTULIAMH ITPH-
BOOUT K MX TOMHOH aHHUTWISLIUH.

CnencrsueM HeoOpaTMMOCTH BPEMEHH ABISIOTCSH, MO KpaHER Mepe,
[IBa 3aKOHA BOJIIOLIMOHHON GHOJIOrMH H SKOJIOTHH, O KOTOPBIX MBI YXE
MHCaNK B nogpasnene 1,8 — 3aKkoH HeOOpPaTUMOCTH 3BOJIIOLMHM M 33aKOH
IOCJIENIOBATEILHOCTH NPOXOXACHUA (a3 pa3BUTHUS.

IlepBHit M3 3THX 3aKOHOB O3HAYaeT, YTO HE MOXET OBITb MOBTOPEH
KOTZa-TO CyILLIECTBOBABLUHI, HO BRIMepIiHit opraHu3M. C No3uLMii 3T0ro
33aKOHa COBEPILICHHO OpelOBBIMH HPEIACTABIAIOTCS MACH O HalIyMEB-
HMIMX AKOOHR «BOCKDELICHHAX» NMHO3aBPOB (B TOM YHCJIE U B CIOXETax
MHOTHX XYAOXECTBEHHBIX GWIbMOB) W3 KAaKMX-TO TMIIOTETUYECKMX Ka-
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IOK fiMLL. JIomycTHM, YTO MBI BCE X€ CMOXEM BOCCTAHOBHMTB JO ACTaneit
peaJIbHBIE YCJIOBUS CYLUECTBOBAHMSA TeX Xe AHHO3aBpoB. OOHaKO M 3TO
OGCTOATENILCTBO HE MOXET MOBEPHYTh IBOMIOLIMOHHBIN MPOLIECC HA3axd:
U3 COXPaHHUBLUMXCS O HAILEro BpEMEHH IPYIII IPeCMBIKAIOUIMXCS (per-
THWIHH) BO3HHUKHYT GOPMBI, HHYEro O6IIEro ¢ AMHO3aBPAMH HE MMEIO-
uMe (WIM MMelolMe YcTo GopMaibHble YEPTHI CXOICTBA).

M3 naHHOro 3aKOHa TaKXe CeayeT, YTO HE MOXET GbITh SBOJIOLIUMOH-
HO NOBTOPEH M HCYE3HYBIUMIT GHOreoLeHO3, MO KpaitHeil Mepe, yXe 1o
TOH MPOCTON NPHYMHE, YTO 3BONIOLMOHHO HEMOBTOPHMBI OPraHM3MBlI,
BXOAMBLIKE B €ro COCTaB.

ITosroMy cnenyeT BecbMa KPUTHYECKHM OTHOCHTCS K Pa3TMYHOIO poia
ONTHMHUCTHYECKHUM NPOrHO3aM O BO3MOXHOCTH <«HCNPaBHTL» 3KOJIOTH-
YeckHe OMHUOKH, nonylieHHuE JejoBekoM. CyllecTByeT rnpeaen, mocie
KOTOPOro 3KOCHCTEMAa BOCCTAHORICHHUIO B MPEXHEM BHIE HE MOMIEKHT.
TakoBBI CypoOBbIE peaJiiM 3aKOHa HEOGPaTMMOCTH 3BOJIOLIMM.

H3 Broporo 3akoHa (IoCIeNOBAaTENBHOCTH NPOXOXAEHMS a3 pa3-
BUTHS) COBEPIUEHHO SICHO, YTO HEBO3MOXHO 3aHOBO POIMTHCH IOCHTE
CMEPTH. DBOMIOLMSA — 3TO MHOXECTBO POXIAEHMIT H CMEPTE, HO ITOMe-
HATh MECTAMHM HX HEJNB3f, MO0 BCerla poXIaeTcs Apyras, a He OIHa M Ta
X€ 0COOb.

Boo6iue rosopsi, ucxoasi U3 CBOMCTBA HEOGPATMMOCTH BPEMCHHM M
3aKOHOB 3BOJIIOLIMM, TOUCK GHOIOTHYECKOro GeccMepTUs — 3aHSTHE
KpaitHe GecroniesHoe. 2KH3Hb BO3HMKIIA B pE3y/NbTaTe HEOOGPaTHMOrO M
NMPOTPECCHPYIOLIETO TIpoliecca IBOJIOLMH, UMEHHO Oarozaps CMeHe
GecYUCIIEHHOr0 MHOXECTBA NOKOJIEHMIt Bee Gostee CoBEpILIEHHBIX 06beK-
TOB XHBOH Npupoabl. OTcyTcTBHE CMERb, GecCMepTHE — 3TO KOHEN 380-
JIONHMH K TYINHK XH3HH.

C BpeMeHHBIM (HaKTOPOM CBSI3aHO TAKXKE BOSHMKHOBEHHE MEXaHM3-
Ma 6uopummoé — CBOEOOPA3HBIX GHONIOrHYECKHX «4aCOB».

AJl. Apmann (1988) ykasuiBaer, 4yTo I CHHXEHMS YPOBHS Bpel-
HOro MHGOPMALIMOHHOIO «llIyMa» Cpelbl, XapaKTEPH3YIOLIerocs ne-
PHOIMYHOCTBIO (CYTOYHBIE U FOHOBBIC LIMKJILL KOJeGaHHiT), OpraHu3-
My Heo6xonMMo ObUIO BbIpabOTaTh COGCTBEHHBIE PUTMBI (PYHKIIHO-
HHPOBAaHHA, CHUHXPOHU3UPOBaHHBIE C BHEIMIHUMH PHTMaMH.
«[Toncrpoiika» METaGOMMYECKHMX MMPOLIECCOB K CHIHANIAM CHApPyXH NpH
3TOM MPOMUCXOLWIAa C MMUHHMANbHBIMK 3aTpaTaMu 3Hepruu. OnHako
VISl 3TOro OpraHW3My HeoO6XomuM cOOGCTBEHHHI reHeparop Koneba-
HHA — OCLUWLUIATOP.

M. Bitren (1973) ¢ 3THX NO3MLMII MCCIENOBaT CBOHCTBA OpraHH-
YECKHMX MaKpOMONEKY] — TMIOEPUMKIOB M YCTAHOBWJ, YTO PaziMYHHIE
BO3MYLUCHHS (MyTallHM, YCKOPEHHE M 3aMeUICHHE KaTalu3a) MPOKATHI-
BaJOTCSl IO KOJIBLYY BOJIHOM, KOTOpasi NMPH HEKOTOPEIX YCAOBHAX MOXET
NEpEATH B PEXHM He3aTyxalolux ocuwursauuit. M.A. XKa6otuHckuit
(1974) noka3an BO3MOXHOCTBL CO3JaHMA MCTOYHMKOB HE3aTyXalOLIMX
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KonebaHUI ¢ MOMOLIbI0 CMECH TOMELLEHHBIX B PACTBOP HeopraHuyec-
KMX KOMITOHEHTOB, T.€. «3apOAbIlUH» GHOPHUTMOB MOrIH copMUpPOBATh- .
¢ elle Ha JOOUONIOrHYECKOM ITANe 3apOXIEHUS XU3HH.

E. XomwmHr (Holling, 1976) paccmaTpuBaeT GHOOCLHWUISTOPHL B Ka-
YeCTBE 3aMEHHUTENel HeOpraHM30BaHHOroO «iuyMa». Co3gaHue BHYTpPEH-
HEro «IllyMa» OH CYUTAeT «CTpaTerveit camoocnadbnenmns». I1lo ero MHe-
HUIO, OHOOCHHLIATOPHI SIBISAIOTCS BaXKHBIM IPUCIIOCOOMTENBHBIM MPH-
3HAKOM, TaK KaK NMOCTOSHHBIE KOJIeOaHUS TapaMeTpOB OpraHH3ma B
HYXHOM JHaNa3oHe YacTOThI M- aMIUIMTYIbI CIOCOOGCTBYIOT Gonee jer-
KOMY OTBICKAaHHMIO MEHSIOIIEICA BO BPEMEHU ONTUMAIBHON HHTEHCHB-
HOCTH MeTabONMYECKUX peaKUHWil ¥ IpPYrUx MpOLECCOB.

B 3toM mnaHe (o A.Jl. ApmMaHay) 3apoxaeHue 6MOPUTMOB MOXHO
CUMTATh MEpPBHIM HIATOM B CO3JaHMHU amnmnapata GUOMOrHYECKOro MoHe-
JNMPOBaHUSA BHELUHEH Cpefbl M, CJIeNOBaTENbHO, MPOrHO3UPOBaHUA INe-
pUOAMYECKHUX SIBICHHUIA.

HHTEpecHO OTMETHUTDb, YTO GMOPUTMBI OBUTM M3BECTHBLI €LUE MyIpe-
LIaM ApPeBHOCTH. B IpeBHEMHIMIICKOM y4EeHMM O XM3HM (AlopBene) OT-
MEYEHO, YTO B TEYCHHE CYTOK IOCCAOBATEIBHO CMEHAIOTCH TPH NEPHO-
na, no 4 yaca xaxnsiif. [Tepssiit nepuon «Karmxa» (rokoit) HAYUHAETCA C
BOCXOJIa COJTHLIA. 3a HUM ciieayeT nepuon «[IuTTa», XapakrepU3yoLuncs
3HEPreTHYECKOM aKTUBHOCTBIO, M, HAKOHELl, HACTYNIAaeT TPETHUH TNEPHON
«Bara», Ha GU3HONOrHYECKOM YPOBHE 3TO MEPHON IBUraTeJIbHON aK-
THBHOCTH, HaMBBICILIEH paboTocrnocobHocTH (NMpuMepHo ¢ 14 no 18 va-
COB nomonyaHs). Jlanee uaer nmopropeHue nepuonoB. JIpeBHHE MyIpeLbl
CYMTAJIM, YTO MMEHHO B TAKOM PHUTME XMBET BECb MHP XHMBOTHHIX M
pacteHuit. B nmpuHuMne uMu ObUla NMpaBWILHO MOAMEYEHA CBA3b 6MO-
putMOB ¢ nonoxeHueM ConHua.

B 3aximioueHMe JaHHOTO MOApa3iesia OTMETUM, YTO CaM NPOLIECC 3BO-
JIOUMH BO3MOXEH MOTOMY, YTO €AMHbLIH KOHTMHYYM <«IIPOCTPAaHCTBO-
BpeMs» CONEPXMT KOOPIUHATY BpPEMCHH. DBomoLMI0O B Hambonee 006-
LM TUTaHE MOXHO MTOHMMATh KaK paseumue KakKUx-1u6o oOBeKToB (opra-
HU3MOB, 3KOCHCTEM U [Ip.) BO BPEMEHHM, IIPH KOTOPOM OHU H3MEHSIOTCA
TaKMM 00pa3oM, YTO HX MOCACAYIOLME COCTOAHHUS Bee Oonblle yAausoT-
cs1 OT MEePBOHAYANbHOro, HCXoaHoro. CaMo MOHATHE <«Pa3BUTHE» BKIIO-
yaeT KaK camopaseumue, TaK U ebiHyxcdennoe pazeumue. CaMOPa3BHTHE
BKJIIOYAET CaMOOPraHM3allMI0 M caMoperyaupoBaHue. BriHyxneHHoe
pa3BUTHE IMPOMCXOAMT TOJ YIPABIAIOUIMM BO3ACHCTBUEM BHELIHHUX ITO
OTHOLIIEHHIO K O0OBeKTy Cl  (DoJiee MOAPOOHO 3TH BOMPOCH PacCMOT-
peHHI B 5 pa3aeie). PasBuTHe MOXET BKIIOYATb CMMALUCHAPHbIE COCMOAHUSA,
. TIPH KOTOPBIX H3MEHEHUS He YHAJIAIOT COCTOSSHME CHUCTEMbI OT CpEIHEH
TOYKM WIH HE MIPOMCXOIAT BoBce. CaMOperyJIMpyeMBI€ CHCTEMBI, K YHCITY
KOTOPBIX OTHOCSATCS OpPraHMU3Mbl M 3KOCHCTEMbI, CTALIMOHAPHOE COCTOMA-
HUE NOAACPXUBAIOT 61ar0Aaps NpolieccaM GyHKYUOHUPOSAHUSA, CYLIIHOCTD
KOTOPBIX CBOAMTCA K ITONOJHEHHIO YObUIM 3alacoB SHEPruM, BeElECTBA
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M HHPOpMALMK MyTeM oOMeHa C BHelHel cpenoit. Takum oGpasom,
OoJsice TOYHO 3BOMIOLIUI0 MOXHO ONPEAENUTh KAaK pa3peleHHe MPOTH-
BOPEYMI MEXHY CTALIMOHAPHLIM COCTOSIHHEM OOBEKTOB M MX PA3BUTHEM.
YaCTHBIM CiTydaeM M3MEHEHMH € COXPAaHEHHEM CTaLUOHAPHOTO COCTO-
STHUSL ABISICTCA UuKau4eckoe uzmMenenue (CM. pasaen 6), oTIMYaolicecs
GoNblLEH WM MEHbLIEH TEPHONAUYHOCTBIO. B NPHPOAHBIX CHCTEMAaX LIMK-
JINYECKHE M3MEHEHHS TIPOABIISIIOTCA Yepe3 Kpyeosopomul éeujecmea. Eciaun
Pa3BUTHE MPEACTaBUTH B BUAC OJHOHAMPABICHHOIO BEKTOPa — CTPEIHI,
a LIMKIIMYECKHE M3MEHEHUSA (KPYTOBOPOTHI) — B BUIE BEKTOPHOTO Kpy-
ra, TO 3BOJIIOLIMA FEOMETPUYECKH OYAET NpPeACTABICHA UX CYTIEPIIO3HMLIU~
el — BEKTOPHOMH criypanbio. Peasnsaluio Takoi CMpald Ha MpaKTHKE
MOXHO HPOHJUTIOCTPHPOBATh MHOXECTBOM (DaKTOB (BBIXOH XWBOTHBIX
OpraHU3MOB Ha Cylly M 3aTeM MOBTOPHEHI HX YXOI B BOAHYIO CpERy, HO
Ha 6ojiee BBHICOKOM YPOBHE CaAMOOPTaHU3alMH; TOSBIECHUE W BbHIMUPA-
HHE KPYITHBIX M TMTAHTCKUX HOPM XHBOTHBIX — CHayajla HACEKOMBIX U
AMMOHMTOB, 3aTEM — DPENTWIKHA U, HAKOHEll, MJIEKONUTAIOLIHX U T.4.).

B nepapxuu npoueccoB OTHENbHBIE OTPE3KH LUKIUYECKUX H3MEHE-
HHUIl 1 GYHKLIMOHMPOBAHHMS MOLYT PACCMATPUBATLCA KaK pa3BUTHE (IBH-
KEHUE K KaKoM-To GPUKCUPOBaHHOM Touke). Pa3BuTHe, B CBOIO OYepe/p,
MOXET CKJIaAbIBATHCH M3 HEMONHOCTBIO 3aMKHYTHIX LIMKJIOB M BKJIIOYATh
B ccbs1 GYHKIUHMOHHPOBaHHUE.

Ecnn du3ndeckoe mpocrpaHcTBO 0603HAYUTDL B POPME IKOCHCTEMBI
WM MIPOCTPAHCTBA CYLUIECTBOBAHMA OPraHW3MOB, a BpeMsl — Yepe3 IBO-
JIOUHIO, TO IMOJYYUM 3KOJOTHYECKHH BapHaHT (DU3IMYECKOTO 3aKOHa
€AMHCTBA IMPOCTPAHCTBA M BPEMEHH: Jnobaa 3xochcreMa W moboii opra-
HH3M 3BOHCLIHOHMPYET TOJLKO B OKpyXamomeidl HX cpefe M 32 CYeT IToi
cpennl.

2.7. BHOTHYECKHME OTHOUIEHUA

Oco6M MHOTHX BBICLLIMX OPraHM3MOB HE MOTYT CYLICCTBOBAaTh B ¢IMH-
CTBEHHOM BMIE YX€ HO TOH NHpOCTOH IPHUYMHE, 4TO OJHA OCOOb He
crioco6Ha NaBaTh MOTOMCTBO. [l 06pa3oBaHMA MOTOMCTBA HYXHbI OT-
HOLUICHHUSA MEXIY HECKONLKUMM OpPraHM3MaMM, KAK MHHHUMYM, AByMS.

C.C. IlIrapu (1960) nucan: «IOMyMSLUS — OCHOBHAS, a IS BBICIUMX
XHMBOTHBIX — €RMHCTBEHHasi GOpMa CylUeCTBOBaHMA BHAa. Tak Xe Kak
CYWIECTBOBAHHE KJIETKH MHOTOKJIETOYHOTO OpraHM3Ma HEMBICIMMO BHE
OpPraHM3Ma, TaK M’ HEMBICIMMO CYLIECTBOBAHHE OCOOM BHE ITOMYJIALIMH.
3T0 HE 3HAYMT, KOHEYHO, YTO MOMyJSAIMSA — OPraHM3M BHICLLIETO IOPSA-
Ka, HO 3TO 3HAYMT, YTO OHa — OIMpEAENECHHAs! OPraHu3auMsA (CTPYKTyp-
Hoe uenoe) ocobeit, BHE KOTOPOIl OHM CyLIECTBOBaTh HE MOryr» (c. 7).

IIpyHUMIMANBEHO BaXHBIM JOCTHXEHHMEM COBPEMEHHOMH 3KONOTHH
ABJISICTCSL MOJIOXKEHUE O TOM, YTO YCJIOBUSE CPElbl YCBAaUBAIOTCS OPraHU3-
MaMH Ha MOMYyASLHMOHHO-OMOLEHOTHYECKOM YPOBHE, a HE OTACAbHBIMU
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" ocobamMu Buaa. IloatoMy 3konorus B HacTosiliee BpeMsl M3yyaeT Kak
SKOJIOTHIO BHUIOB, TaK U 3KOJIOTHIO MOMYISLMHA M COODLUECTB, a TAKXKe
OMOTHYECKHE OTHOIICHHS MEXIY HUMHU.

Hcxona U3 BBILIEU3NTOXEHHOTO, COBEPIEHHO OYEBMIHO, YTO Opra-
HU3MBI XUBYT HE TOJLKO B aOMOTHYECKOH, HO U B OMOTUYECKOI cpele.
OTHolLiIeHUs1, CKIIAAbIBAIOIIMEC MEXIY OpTaHU3MaMH, MONYyYHIIH Ha3Ba-
HUE Ouomuyeckux omnouienudi. IIpeaCTaBUTEIM KaXI0TO BUAA CIIOCOOHBI
CYIIECTBOBaTh B TAKOM OUOTHMYECKOM OKPYXECHMH, KOTOpOoe obecredyu-
BaeT HOPMaJbHbIE YCAOBHUSE XH3HH. OCHOBHHIMM (bOpMaMHl MeXopra-
HHU3MEHHBIX CBsi3€il SBIAIOTCA MULLUEBas (MULLEBbIE B3AMMOOTHOLUCHHUS)

! W TPOCTPAaHCTBEHHAA, T.€. pa3HOOOpa3HBIC BHUIABI B MpUpoae oObeAUHSA-
I0TCA HE B JIIOOOM COYETAHHH M HE B JIIOOOM 00BEME MPOCTPAHCTBA, a
TOJILKO TIPU YCIOBMU TPUCIIOCOOIEHHOCTH K COBMECTHOMY OOHMTaHHIO
(PankeBuy, 1977; Yepuosa, brutosa, 1981 u ap.).

Boobuie cnemxyer OTMETUTD, YTO B IIPUPONE A0 HACTOSILLETO BPEMEHHU
HE OOHApYXEHO CTEpPWIBHBIX OPraHU3MOB, CYIIECTBYIOLLIMX BHE CBAI3M C
OpraHM3MaMH JpPYTUX BHIOB. [laxe B MpoCTEHILUMX ONHOKIETOYHBIX HME-
IOTCSI OpraHeJUIbl Apyrux-opraHu3mMoB. Kietku Hekotopbix Mollusca co-
JepXaT NpOTOIUIAaCThl NoTpebiasgeMbIX UMH BOXOPOC/ICH WM BBICIMUX
pacTeHHit. BHYTpHK/IETOYHBIE CUMOMOHTH — GAaKTEPUH U BOZOPOCTH —
M3BECTHBI CPE/M PaIMYHBIX MPOCTeHIMX, ry6ok U MostiockoB (Kop-
moM, 1982). IMniueapute/bHbIE OPraHbl MO3BOHOYHBIX U GECIIO3ROHOY -
HBIX HACBILLEHbLI pa3HOOOpa3HBIMM BHAAMH NMpoCTeiluX. XapaKTepHbIM
IIPYMEPOM ABJIAETCS] OOJMraTHBI CUMOMO3 MEXIY TEpMHTaMHU M OOH-
TAWMMH B UX KHULUCYHUKE XIYTHUKOBbIMU (Flagellata). AHanornyHeic
CBAI3M CYLUECTBYIOT MEXIY TPONMUYECKHMH MYPaBbIMU-JIHCTOPC3aMH H
rpubamMu, XHBBIMH KOPHSIMH pacTeHMit U MuLenueM rpuba (Oaym, 1975).

MHorouncneHHoM MUKPOGIOpOi 3aceieH M Xeyao4HO-KHILECYHBIN
TPAKT YEJIOBEKA. Y HEKOTOPLIX BHICUIMX XHBOTHHIX (B OCHOBHOM, TPaBO-
SIHBIX) Macca GaxkTepuanbHOM Gaopsl MoXeT npeBbiiiath 1/10 yacTb
Macchl Tela XWBOTHOIO.

Euie 1o HeparHero BpeMeHH GakTepHanbHylo Gropy MEOUKH CYMUTa-
JI HeXenaTeNbHOW M B ONpeAesieHHOM cTeneHu BpenHoit. Ho uccneno-
BaHMSIMM akaneMuKa A.M. Yroiesa U npyrux aBropoB 6bUIO YCTaHOBJIE-
HO o6paTHOC — OHa HE TOJBKO HE BpEAHAa, HO H HeobGxoauMa Uil HOp-
MQJIBHOTO Pa3BUTHA (OHU3HONOrMYECKHX (PYHKIIMH OpraHuU3Ma.

B pesynbrate 3BOMIOLMH Pa3sBUINCh CHMOHO3HBIE OTHOLUEHUS MEX-
IOy OPraHM3MOM XO3fiIMHAa U OaKTEpHUAMH, HACENSIOIMMM €ro Xexyao4-
HO-KMLICYHBIR TPaKT. MexIy HHUMH OCYLUECTBIsieTcss OOMeH MeTabonu-
TaMU (MPOAYKTaMHM XH3HEHEATEIbHOCTH), B COCTaB KOTOPBIX BXONSAT
MULIEBLIE, PA3IUYHbIE HEOPTaHHYECKHE KOMIIOHEHTHI, CTHMYJIATOPS.L,
MHTHOUTOPLI, TOPMOHBI U ApYTHe (GU3UONTOrHYECKH aKTUBHBIE BEILECTBA.
BaktepuanbHas drnopa cryxur cBoeoOpa3HEIM mpogocmamom — obec-

163



NMEYUBACT HYXKHOE MULIEBOC COOTHOLUEHHUE BELUECTB, pa3pyilas HEKOTO-
pbie M30BITOYHBIC KOMIIOHEHTHI M 0Opa3ysl HEJIOCTAIOLIME.

Hcxonis U3 BhilLIecKa3aHHOTO, 06 0CO6M KaK OTAENBHOM 3K3EMIUIAPE
XMBOTO MJIM XMBOM CYLUECTBE B CTEPHJIbHOW Cpele TOBOPHUTH MOXHO
TONBKO YCIOBHO. CTONIb X€ YCIOBHBIMU GYAYT M PACCYXKAECHUSA O «4UC-
TBIX» MOMYIALMUIX.

B psine ciyyaeB 6uoTHYECKHE CBA3M HACTONBKO TECHBI, YTO HCYE3HO-
BEHME OIHOTO BU/IA BJIEYET 33 COGOM MCUE3HOBEHNE MHOIMX NPYTMX BUIOB.
BepoATHBI M reHeTM4YecKHe CBS3W IPYNNbI BUAOB YEPE3 BHPYCHI, UTO
00yCnaBIMBaeT HEOOXOAMMOCTb COXPAHEHHS <«TE€HETHYECKOH Cpelbl».

OCHOBHbBIE THITBHI GMOTMYECKHMX OTHOLUEHHI MpHMBENEHH B Tabr. 2.16

Ta6auya 216

Twb B3aAMOOTHOmICHHH OPraHH3IMOB

THII Ero xapakrepucrika
Heirpanuam OTCYTCTBUE KAKOrQ-1M60 B3aMMHOTO BIMAHUS
Konkypenums AKTHBHOE MPOTUBONXENCTBME OZHOTO BUAA (MOMYJSIUMH) ODPYroMy

(Apyro# nomyysALmm).
OrnocpenoBaHHas COBMECTHOE MCIIONB30BaHNE Kakoro-inbo ¢axtopa (pecypca), HO

KOHKYpPEHLMA 6e3 HemocpeaCTBE HHOrO CTOIKHOBEHHA MOMYIAUNI (Hanpumep
IHEBHLIE ¥ HOYHbIE (DOPMBI KHBOTHBEIX).

AMEHeanusIM [lonasrenne ontoi nonyasuny Apyrod, He HCNBITHIBAIOLLE I
0OpaTHOrO BIUAHMS.

Mapa3uruam . |’Ku3up ogHux opranu3mMoB 3a cyet Apyrux ("xo3ses”).

XMIXHHYECTBO HananeHue OOHMX XMBOTHBIX HA IPYTUX M TIMTAHUE MMM (KMBOTHbIE-
KOHCYMEHTbI).

KommeHcanusm BrirogHoe o6beIMHEHHUE € NONY/ALMER APYroro BUOa, I KOTOPOTo

310 00BEAMHEHUE Be3PaIITUYHO.
. |[Iporokoonepaunsi  |B3auMonmeicTBHe, MOTE3HOE BCEM OGBEIMHMBLIMMCS BHIAM (HO He
00513aTeIbHOE ISL HUX).

Myryanuam TTone3Hoe M 06513aTENbHOE BCeM BUIAM OOBLEIMHEHHE.

Cum6H03 O61uee Ha3BaHHE HBYX NPEALIAYIIMX THIIOB (HATTPMMED, COCYLIECTBO-
BaHHe BOAOPOC/Eit, rprnda U MUKPOOPraHU3MOB B TeJIE JIMIIAHHMKA).

CHHONKHUSA DopMa MPOTOKOONEPaLMH, HAMMEHEE O0s3aTe/IbHASA M/ BCEX BUIOB
lcoxuTenei.

Haxne6HuuecTBo ITrTaHMe XHBOTHBIX 32 CYET MHLUEBHIX KOMINOHEHTOB, HAXOAMMBIN
MMH B MOCEJICHMSAX 4€I0BeKa (Ha yJIHUAX M CBajlkaX, BO ABOpAax U
H1pYT MX MECTAX).

AsutesionaTus Xumuueckoe BO3NEHCTBHE OOHUX PACTEHHH Ha APYTHE NPOXYKTAMM

MeTabonn3ama IIPEMMYIUECTBEHHO C LECABIO BHITECHEHHUA.

K mepedncieHHBIM BBHILIE THIIAM CNeAyeT ROGABUTH Mexceudosyio
nomown. IIp¥MeEpOM MOryT ObITh NTHLBI, HAIPUMEDP, COPOKH, KOTOPbIE
KPHMKOM MNpPEAyNnpexnaaoT KPYMHBIX KOIMBITHEIX 00 ornacHoctd. U3ecr-
HBl TaKX€ INTHLBI, YHHYTOXAIOIUNE JIMYMHOK Mapa3HTOB IOA KOXei
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OyiBOJIOB, OYMILAIOLIME TTACTh KPOKOAMIOB M Ip. B MHpe pacTUTEIbHO-
CTH K 3TOMY THITY B3aUMOOTHOLLICHUH ClieyeT OTHECTU CBSI3b PACTCHHH
C HACEKOMbBIMH-OIbUTUTEISMU.

AHanMu3upys nNpuBedeHHbIE BBILLE TUITB GHOTHYECKHUX OTHOILLICHHUIA,
MPUXOIUM K BBIBONY, YTO BCE OHU MOTYT OBbITH CBEIEHBI B TPU KPYIHBIE
TPYNNBl — mpogu4eckux, KOHKYDEHMHX U COOPYHCEeCmEeHHbIX OTHOLLE-
HUMH. »

Haubonee BaxHo#i ¥ BCeoOBEMITIOLLEH SBIAETCH rpyIna Tpoduyec-
KHUX OTHOILUCHUH, TaK KaK €l0 OXBA4YEHBI IPAKTHUECKH BCE XHBBHIC Opra-
HHU3MBL. Jlaxe pacTeHus], BXOOSALLKE B COCTaB PACTUTENBHBIX COOOLLIECTB,
KCIIBITBIBAIOT B3aUMHOE BIMSIHME (KaK CO CTOPOHBI COcCelei, TaK M Ha
cocenei).

MoxHo pa3nuyaTh TpoPUUYECKHE OTHOIUEHMSI MEXIY DaCTEHUAMM-
MIPOAYLICHTaMH (ghumozenHbie omHoWweHUsA), MEXAY PaCTCHUAMHU-NIPOLY-
LEHTAMU U KOHCYMEHTaMH (HauOoJsiee BaXHBI BUI OTHOLUEHUH —
dumoghacus) ¥ Mexny OTACNbHBIMM BUAAMH KOHCYMEHTOB (XMIIHHWYE-
cTBO ¥ 1p.). Purodaru noxpa3nensiorcs Ha MoHogaeu, oauzopazu N no-
aughazu. MoHodaru nmuraloTes INIIE ONpeacJeHHBIMH PacTeHUAMH (KO-
JIOpaACKUN XYK, TYTOBBIM IIEJKOIPSH, CBCKIOBUYHBIN JOATOHOCUK U
ap.). Omurodary ynorpeGnaior B MUIILY TPYNIILI OIU3KKUX BUAOB pacTte-
HUit (TUTonokopka, Tast, U ap.). Ilomudarn oGbMHO MOEAAIOT PaCTUTENb-
HY10 Maccy MHOTMX BHOOB pPacTeHMi (KOMBITHBIE, MBILLEBHIHbBIE [PBI3Y-
Hbl, Mapa3sUTUYECKHE IPHOBI U Ap.).

Euie oauH BUA OGMOTHYECKHX OTHOWECHUHM — mpaxcnopmuas WIH
nocpednuyeckas NeATENbHOCTh (PyHKLMA).

B Cpennea3paTcKux rocyaapcrBax AOCTAaTOYHO IUHPOKO pacnpocTpa-
HEHO KOXHOoe 3a00jieBaHME — heHOuMCKaA A36d WIN TIEHOWHKA. S13BbI,
KaK IpaBwio, 06pa3yloTcsi Ha OTKPHITHIX YacTAX Tesa (JIMLE, liee, pyKax),
IUIMTENBHOE BpEMS He 3aXKUBAIOT, OCTaBIAs mocie ceGs pyousl. Bosbyau-
TeNAMHU GOJIE3HH ABNAIOTCS MHKPOOPraHHW3Mbl, OTHOCHUMBIE K THITY IpO-
creifmx. Kak xe OHM MOMagaloT B OpraHu3M 4YeaoBeKa?

Bruio ycraHOBNEHO, YTO HOCHTENAMH BO3OyaUTENIei GONE3HH SBIA-
10TCA rpei3yHbl. OMHAKO OHH OGMTAIOT B MYCTHIHE M TMOJYMYCTHIHE 3a
npeaenaMH TOPOACKUX M CEJIbCKHMX MOCEJCHUN M C YEJTOBEKOM MPaKTH-
4eCKM He KOHTaKTHpyloT. OKa3alioch, YTO MOCPEAHUKOM MEXIY PBI3y-
HaMM Y YEJOBEKOM, OCYILECTRIISIOLLIMM MEPEHOC BO3OYAUTENS, ABIAIOTCS
MOCKMWTHI U KOMaphl, KOTOPHIC B YCIIOBUSX CUJIbHOI Xapbl IHEM NPA4YT-
cd B HOpax TPbI3yHOB M TaM OT HHUX 3apaxarorcs 60jc3HETBOPHBIMH
NMPOCTCHILIMMH.

BaxHeliuM BMOIOM MEXBHIOBHIX Y BHYTPHBHAOBBIX OTHOLUEHUH
ABJISICTCA KOHKYPEHLMS, IO3TOMYy €€ pacCMOTPHM Gojee moapobHO.
KOHKypeHTHbIE OTHOIIEHHUS WUTPaloT GOJIBIIYI0O pOJib B 9BOJIOLMOHHOM
Pa3BUTHU BHIOB M ABIAIOTCS OMNpPEACIAIOIIMM MEXaHU3MOM IIPOCTpaH-
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CTBEHHOTO paCrpeae/ICHNs BUOOB U PETYIALMH HX YHCIeHHocTH (Yep-
HoBa, brutoBa, 1981).

B cnyyae orpaHMYEHHBIX THILEBLIX PECYPCOB JBA OXMHAKOBBIX B KO-
JIOrMYECKOM OTHOLIEHWH BMAA COCYILECTBOBATL HE MOIYT, U PAHO MM
MO3MHO OAUH BHA BBITCCHSIET APYTOil. OTO TaK HA3LIBAEMBIN 3AKOH KOH-
Kypenmroeo uckaroderust, cpopmynuposanHsiit I.P. ayse. CornacHo 3tomy
3aKOHY, B OHOLIEHO3€ YXHMBAIOTCH TONBKO T€ BHIABI, KOTOPEIE CMOIJIH
Pa30OHTHCH B CBOMX 3KOJIOTHYECKHX TPEGOBAHHAX M 3aHSUTH pa3HbIe SKONO-
TUYECKUE HUILH.

KoHkypeH1us Hanbosee OTYETIIMBO NPOSBIAETCS Ha YPOBHE ITOITy-
nsuud. Korna yMcieHHOCTb 0co6eli B MOMY/IALMHA NPUGINXKAETCH K Ha-
CHILIAOIIEH, B ACHCTBME BCTYMAIOT MEXaHHM3MBI PETyISLMH: (DH3UOIO-
THYCCKHE M TOBEACHYECKHE (TEPPHTOPHAILHBIE U TPYIIOBBIE).

DU3HONIOrUYECKas PEryMALHUsS TPOSBIAETCS B BO3pPacTaHUU CMEPT-
HOCTH 0CODeit, CHHXEHHH IUTONOBHTOCTH. BO3HHMKAIOT Npaky 3a muuy,
HHOTIa UMEIOT MECTO SIBTICHHUS KaHHUOAM3Ma, B MeCTaX OOMTaHMUS Ha-
KaruIMBaloTCA TOKCHYHBIC NMPOAYKTH MeTaGo/iiM3Ma U T.0.

TeppuropuansHoe MoBeneHHE HAMPAaBIEHO HA PETYIMPOBAHHE MC-
NONb30BaHMS TEPPUTOPUM OOMTaHUA. I'pynoBoe moBeneHue BhIpaxa-
€TCA B CYOOPAMHALMM MOIJIOLIEHHS UM OCOGAMM Pa3HOrO BO3PACTa,
TIOJIOBOM NOMHUHHMPOBAaHUM M T.1. O6e GopMbI MOBEAEHMS HATIPABIEHBI
Ha 6oJiee IKOHOMHOE HCIONB30BaHME MMILEBHIX PECYPCOB; MMIlA pac-
NPERCNSACTCA B MEPBYIO OYEPEAb MEXIY CHIBHEHIUMMM WiEHaMH MOMy-
JISILIMH, a 3TO, B CBOIO OYepeNb, OTPAaHMYMBACT YUCIIO 0cobeii, yyacTBylo-
IMX B Pa3MHOXECHUH. '

Oco0blit THIT GHOTHYECKMX OTHOLUEHMi HAYAN CKJIAAbLIBATECS C I10-
SIBICHUEM Y€I0BEKA. JTOT TUII MOXHO GbLIO Gbl HA3BATh COYUOKYALMYP-
HbM, TaK KaK OH BKJIIOYAET Y€I0BEKa He TONBKO KaK 0co6b My coobilie-
CTBO, HO M COLHABLHYIO OPraHU3alINIO, OPYIUS TPYAa, ONEXIY, XHIMIIA,
CPCACTBa PETMTHO3HOTO M MarM4ecKoro BO3NCHCTBUS M T.n. Biaromaps
9TOMY, Y€IOBEKY €llle Ha CTaAMM IIPUCBAHBAIOLICH 3KOHOMUKM (IEpBO-
OBITHOE OGILECTBO), B OTIIMYME OT APYTUX GHONOTHYECKUX BUAOB, yna-
JOCh NPHCIIOCOOUTHCS K CAMBIM Pa3HOOGPA3HBIM 3KONTOTMYECKMM YCII0-
BHAM M 3aCeJIUTh IMOYTH BCIO TUTAHETY.

B coumoKynbTypHBIX GHOTHYECKMX OTHOLIEHHSX YETKO [IPOSBIISIIOT-
Cs IBC TCHACHUMUU — pa3pyuuumensHas u KOHCMPYKMueHas.

YXe MepBOGLITHBIA YeI0BEK XWJI OTHIONb HE B TaPMOHUHU C TIPUPO-
IOH, KaK 3TO MPEACTARIAIOT HEKOTOPhIE aBTOPHL. PaspyluuTebHOE BO3-
AEHCTBHE Ha MPUPOIY OH HaYasl OKa3bIBaTh OYEHDb PAHO M, 110 Mepe Toro,
KaK COBEPLUCHCTBOBAJIMCH CPEICTBA MPOU3BOACTBA, 3TO BO3ACICTBHIE CTa-~
HOBUJIOCH BCe Gosiee ryGOKMM M MHOTOCTOPOHHMM. Tak, JIOAH mo3aHe-
T'O MAJICONUTA, 3aHHMABILNECS B OCHOBHOM OXOTOi, MOJNHOCTBIO HCTpE-
OWJIM PAN KPYMHBIX XHMBOTHBIX, B TOM YHCJE TaKHUX FUMTaHTOB, KaK Ma-
MOHTH. Ha HeKOTOphIX ManeoaUTHYECKHX CTOSHKAX COXpaHHUIOCH
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OrPOMHOE KOJIMYECTBO KOCTEil XXMBOTHHIX, 4TO TOBOPUT O OOJIBIIMX Mac-
mrabax 3aroHHBIX OXOT. IIpM 3TOM YHHYTOXAJOCh OOJBlIE XUBOTHBIX,
4eM MOXHO ObUIO ynorpebuts. Ilosatomy He caydaitHo M.U. Byabiko
(1977) nepuox MO3OHEro MalCOJINTAa XapaKTEpHM3YeT KaK DJII0XY «3KO-
JIOTHYECKOr0 KPHU3HCa»,

AGopHreHs! ABCTpajiuM, KOoTophle Haxomunuchk B XIX Beke B LIEIOM
Ha CTAIWH Pa3BUTUs, COOTBETCTBYIOLIEH ME30JIMTY, a HEKOTOPHIE IUIEME-
Ha — TMO3AHEMY IaJIEOIMTY, HE TOJBKO YHUYTOXWIN KPYITHEIX CyMYaThIX
XHUBOTHHIX LIENOro KOHTHHEHTa, HO M CUCTEMATHMYECKU BEDKMIalIH KyC-
TapHUKM M TPaBY Ha OTPOMHBIX TIPOCTPAaHCTBaX. JTO, [0 MHEHMIO HEKO-
TOPBIX YYEHBIX, TPHBEIO K YACTHYHOMY MCYE3HOBEHHMIO JIECOB H IPYTHM
HeOJIAroNpUATHEIM TIOCHEICTBUSM.

BriMepiive x KoHiry XIX Beka abopureHel TacMaHUM, KOTOPBIX €B-
pOIIEiLIb 3aCTAIM Ha CTAAUM DPa3BMTH, COOTBETCTBYIOLUCH MO3AHEMY
MAJICONHTY, TAKXKE CHCTEMATHYECKM BBDKMIAJM PaCTUTENBHOCTh Ha 06-
WIHAPHBIX MPOCTPAHCTBAX OCTPOBa. DKoMOrnyeckuii a¢hdeKkT 3THX noxa-
POB, MPOHUCXOIMBIIMX HA TMPOTSKCHHHM THICAYEJICTHI, OYEHbL BEIHK H
HEeoOpaTHM: M3MEHHUJICA XapaKTep PacCTHTEJLHOCTH W IOYBEHHOTO IMO-
KpOBa, BIAXHBIC JIeCa YCTYIIWJIM MECTO KYCTaHUKAaM M CaBaHHaM, M3Me-
HWICA KIHMAT.

Ho paxe B Takoii pa3pylIMTENbHOH B LENOM JESATEIBHOCTH I1E€PBO-
GBLITHOrO Ye/IOBEKAa €CTh M KOHCTPYKTHBHAasi cTOpoHa. MICKyCCTBEHHBIMU
MOXapaMH CO3[aBajlaCh HOBasi cpela — OOLUMPHLIE YTOAbA A1 OXOTHI H
MacTOMILA CO CBEXEil TPaBoOif, YTO CIOCOOGCTBOBANIO YBEJIMYCHHIO IIOrO-
JIOBbSL XWBOTHBIX — IJIABHOrO MCTOYHHMKA MsicHo#i muud. Ilo stomy
nosony T. Muruenn (Mitchell, 1848), onnH U3 MepBBIX HCCIEAOBATENEH
ABcTpanuu, nucai: «OroHs, TpaBa, KEHTYpy M JIIOOM — B ABCTpPAJIMH BCC
OHM 3aBMCHT APYT OT APYra, U €CJIM 4ero-aubo OJHOro He JOCTAET, OC-
TAJILHOE TOXE HE CMOLIO ObI CylHecTBOBaTh» (C. 412-413).

MHuorue uccienosaTeny OTMeYald, YTO aGOpPUreHbl ABCTPAJIMM HE
TONBKO YMEIOT YXaXHBaTh 3a LMKOPACTylUMMH PacTeHUSIMM, HO M TIhITA-
IOTCS BBICAXXMBATh HEKOTOPLIE H3 HUX. DIH30QMYECKUE IOCAIKH THKO-
PacCTYLUMX pacTeHWil GBUIM CBOMCTBEHHEI CEMaHTaM M CaHOSIM — IMpel-
CTaBHUTENIIM KOPEHHOIrO Hace/lleHHMsl MoiyocTpoBa Manakka.

2.8. BIMAHUE OPTAHU3MOB HA
ABUOTHYECKYIO CPELY

B cucreMe «OpraHK3Mbl-Cpefia»> MOTYT OBITh BBIICIEHBI YETHIPE OC-
HOBHBIX BUJA OTHOLIEHMH: 1) BIMAHHE Cpelnl Ha OPraHU3Mbl (YCIOBUS
CYLIECTBOBAaHHMS OPraHM3MOB);, 2) MEXOpPraHM3MCHHBIE OTHOUIEHUS
(6uoruueckue); 3) BIMSAHME OPraHM3MOB Ha cpeldy; 4) B3aUMOIEM-
CTBUSI MeXIy KOMIIOHeHTaMH (pakropamu) cpenst (puc. 2.21).
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OpraHusmm >

A6uorsryecckas cpeana

) -

Puc. 2. 21. BuIpl OTHOLIEHMIA B CHCTEME «OpraHnaMbl-cpena (o I'.10.

Baryxonmcy u 111.0. Mypanosy). Llndpamu 0603HAYEHBI KOHKPETHBIE
BM/IBI OTHOILICHHH (CM. TeKCT)
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TlepBrie ABa BUIA OTHOLIEHUH MBI YX€ PacCMOTPE/IM B NOApa3aeaax
2.6 u 2.7. Huxe MBI paccMaTpMBaeM TPETMil BMJ OTHOLICHUH (4eTBEp-
THIHl BHI OTHOLIEHMIA B JaHHOM KHHUIC¢ pacCMaTpUBaTbci HE OyHET, Tak
KaK SBIAETCS OOBCKTOM H3YYeHUs B IPYrUX HaykKax, MPEXJe BCEro, B
TeOJIOFMU M TEOXMMHH).

OpraHH3MBbl SBISIOTCS aKTHBHBIMH YYaCTHMKaMM 3K302eHHbX (HOC-
JIOBHO — BHEIIIHEPOXIEHHEBIX) NMPOLECCOB, MPOTEKAIOIIUX Ha FOBEPX-
HOCTH 3eMiM, B aTMocdepe, ruapocdhepe U 6uocdepe TMOA BIMAHUEM
COJIHEYHOMH 3HEepruH (BBIBETPHBaHUE, paboTa BETpa M TEKYYHX BOA, MOp-
CKHX TEYEHMI ¥ BOJIH, TETHHUKOB M T.I.). DK30r€HHBIEC IIPOLIECCH IIPHBO-
ST K U3MEHEHMIO Y pa3pyllieHUIO TOPHBIX TIOPO, NMEPEHOCY NMPOAYKTOB
pasIoXeHHUs M NEPEOTIOKEHHIO HX B BUAE PBIXJIBIX OC3AKOB B TOHH-
KEHHBIX y4acTKax penbeda. C TeueHHMEM BPEMEHH PBIXJIbIE OCAIKH IIpe-
o6pa3ylorca B MeHee WK 6ojiee IUIOTHBIE OCaXOYHBIE FOPHBIE TTOPOABI.
Tocineanue, MOrpyXasch B 00JIACTH BRICOKHUX TEMIEPATYp, NIPEBPallaloT-
csl B MeTaMopdHYecKHe ropHele NOpolbl. B OoTaeNBHEIX CliydasiX OHM MO-
I'yT OBITH IIEPEIUTIARICHBI C 00pa30BaHMEM MarMaTHYEeCKMX TOPHBIX ITO-
pon. TakuMm oOpa3oM, OpraHU3MBI ARIAIOTCS HaYaJIbHBIM 3B€HOM I€0JIO-
THYECKOro KPYrOBOPOTa BELUECTBA.

MOXHO BBIAEIUTH CAEHYIOIIME ACMEKTHl BIUSHHA OPraHM3MOB HA
abHOTHYECKYIO CpEny.

Bo-nepBhIX, HX poOJib BECbMa CyHIECTBEHHA B IMpOLECCaX BHIBETpHUBA-
HMA rOPHEIX ITOpOA. Bo-BTOpHIX, B pe3ynbrare XU3HEAEATEIBHOCTH Opra-
HU3MOB M NIPH HUX OTMHpaHMM 00pa3yloTcss GHOreHHbIe ocaiKH (MHMHeE-
paJibHble M COGCTBEHHO OPraHOTEHHEIE, T.€. OPraHU3Mbl BOCIIPOU3BOMAST
cpely, B KOTOPOi MOIYT CYlLECTBOBaTb APYrde OpraHu3Mbl. B-TpeTbux,
OPraHM3MBl CIIOCOOHHI KOHLIEHTPUPOBAaTh 3HAYMTEJIbHBIE KOJIUYECTBA
XMMHUECKHMX 31eMeHTOB. Tak, B KpeMHUEBBIX I'yOKax cOAepXaHUEe KpeM-
He3eMa B 6-10° pa3 Gonblie, yeM B MOPCKOI BOAe; B MOPCKOM TpaBe
xese3a B 2:103 pa3, a itona B MOpcKuX Bopopocisax B 1,2-10¢ pa3 Gonblie,
yem B Boae (Epwos u ap., 1986).

ITo cBoeMy cocraBy OpraHM3MBbl CYILECTBEHHO OTJIHYAKIOTCA OT CO-
cTaBa OKpyXaroluei ux abuornyeckoit cpeanl. [losroMy B pesyabrare
CBOE#l XH3HENEATEILHOCTH OHH IMOCTOSAHHO HapyLIalOT F¢OXUMHYEC-
KO€ paBHOBECHE B IPHPOAE, H3MEHAIOT cpexy. OpraHu3mMaM HYXHBI He
BCE 3JIEMEHThI, C KOTOPLIMH OHM comnpukacalorca. Ilo 3Toi npuynHe
PANBl PaclpOCTPAHEHHOCTH 3JEMEHTOB B OpPraHM3Max M OKpYXaloLleH
WX cpelie He coBnaaaloT. Eciu 6bl TakOe COBNaaeHye CyleCTBOBANO, TO,
HECOMHEHHO BJIMSHHME OPraHM3MOB Ha cpeny ObuUto OHI Kyna MeHee
3HAYUTEIbHBIM.

OCHOBHBIE 3/IEMEHTHI, HEOOXOMMMEBIE IS XU3HEICATEIBHOCTH Opra-
HM3MOB, H OCHOBHBIE (DyHKIIMHM 3THX JIEMEHTOB MepeyHciieHs! B Tab. 2.17
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Tabauya 2.17

Buorenihie 31eMeHTL H NX OCHOBHMIE (DYHEIDM
(mo Ix.M. Annepcony, 1985)

DreMeHT l Cuunon] OcnoBHast byHxums
Opranvorens {20-60% o6uzero 4Mciia aTOMOB)
Bonopox H Cocrannsromue ;mo6oro OpraHHYECKOTo BELIECTBA KIIETKY
Yrnepon C
Kucnopon (o)
Maxpo3snemeHTn (0,02-2% 06111€ro yKcIa aTOMOB)
Asor N Heo6xonuMas cocraBisiowas 6€1K0B 1 AMHHOKHCIIOT
Harpwuit Na BaxxseWiuit KaTHOH, y4acTBYIOLIMIt B TIepenaye
HEPBHBIX HMITYJIbCOB
Maruui Mg Kodakrop mHorux ¢repmenTos, a Taxoxe
®Docdop cocrapiAlouas xopogpuuia
P YHHBEPCATLHHIL NEPEHOCYMK FHEPTUM H COCTARIAIOAS
Cepa HYKJIEHMHOBBIX KHCJIOT
S Cocrapnsiouast 6€1K0B U APYTHX BAXHEHLINX OPraHUYECKUX
Xnop BeILECTB
Kanait Cl OnmH U3 OCHOBHBIX AHHOHOB
K Baxneifiuuit XaTHOH, yyacTByIONIH B iepeaaye HEPBHBIX
Kanbumit HMITY/ILCOB, COKPALLEHHH MYCKYJIOB M T.I.
Ca KodaxTop depmMeHTOB, Baxuefas COCTaRIAIOWAA KIETOYHBIX

MEMOPAH H PETYIATOP MX aKTHBHOCTH
Muxkpoanementsl (Menee 0,001% o6uiero yucna aTomMoB)

Bop B Hmeer Gonpiuoe 3HayeHne sl paCTEHHI, CKOpEe BCETO,
Kak Kodakrop depmerToB .

KpeMmuuit Si Cocrannsionmas KIeTOYHRX 060104 K MHOTHX BHIIOB HHBLIUX
opm xu3HM (HarpuMep, THATOMER)

Bananuii v Cocranam01iasi pecIHpaTOPHBIX TUIMEHTOB MHOIHX HH3LIMX
XMBOTHbIX

Mapranen Mn Kodaktop mMHOrMX pepmenTOB

XKeneso Fe KodakTop MHOrHX OKHC/IHTETHHEIX (PEPMEHTOB, a TAKKe
COCTaBRIAIoIAS TEMOTNIOOHHA

Ko6Ganst Co Cocrarnsiiomas BUTAMMHA B,,,Heobxomum ana ¢pHKcaluu a3ota
KodakTop MHOruxX OKHCAKTEIBHEX (hepMEHTOB

Menn Cu Kodrakrop MHOrux epMeHToB, HanpuMep HHCY/IMHA

Inuk Zn Kodaxrop MHOTHX e pMEHTOB, rIaBHEIM 0GPa3oM

Momu6aen Mo HUTPOreHa3 ((puxcaims MONEKYISAPHOro a30Ta)

Hon J CocTaBnsiomas ropMOHOB IHTOBUIHOM XeJIe3nl

CpaBHUM 3Ty TaGiMUy C JaHHEIMH Ta6m. 3.2 (CM. CIEYIOLLMiA pa3-
I€JT), B KOTOPOiA IPUBEACHBI 9NEMEHTHI, Npeobianalolme B 3¢MHOM Kope.
CpaBHMTEJIbHBI aHATU3 NMOKA3BIBAET, YTO B [JTaBHYI0 «BOCBMEPKY» JIH-
TOCHEPHBIX 3NEMEHTOB ITONANAET JHIL OTHH OPraHOreH — KHUCJIOpOI.
Bropoit no BenuuuHe Ki1apka 3IEMEHT — KPeMHH{ — B XHBBIX Opra-
HU3MaX HMIPacT NHIIL POJIb MUKpPO3JeMeHTa. TpeTHH Xe 3J1€MEHT
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«BOCBMEPKU» — AMIOMUHMWHI — B TaOi1. 2.3 He ymomuHaercs. Uro kacaerca
yIjeposa, T0 Mo aTOMHOM paclpoCTPaHEHHOCTH B JUTochepe OH 3aHH-
Maer.suie 11-e mecro (6,7-102 r-aToM/KT).

3nech HEOOXOOMMO NMOAYEPKHYTh OAHY OCOGEHHOCTH OPraHM3MOB:
BBICOKHE COIEPXAHNSA B UX COCTAaBE TAKHMX 3JIEMEHTOB-OPraHOINC€HOB, KaK
BOIOPOI U KUCIOPOHA, O0YCIOBIIEHO TEM, YTO OPraHU3Mbl B CPEIHEM Ha
75% coctosiT M3 BOObL. DBONIOLIMOHHO 3Ta OCOOEHHOCTH OOYCJIOBIEHA
MPOUCXOXICHUEM XU3HK MMEHHO B BOAHOI cpele, a TaKke XMMHYeC-
"KMMH CBOMCTBaMHU BObI, KaK CpeAbl, Hanuboee 61aronpuUATHOM VIS 1po-
HeccoB Metabonusma. C 3THX TO3MIMIA OpraHU3MEI SABIAIOTCA B GOMb-
el Mepe 4acThlo ruapocdephl, Y4eM YacTAMH APYTUX 00ON0oYeK 3eMIIH.

B cyxoM opraHM4eckoM BelIECTBE pacTeHHU MpeobnanaloT MmojiMMe-
pel Buga CH,O, rnaBHbIM 06pa3oM Lieutionosa. PopMyna LEUTIONO3b
(CH,0),, Haanalme MIPOM30I1ILUIO OT JIaT. cellula — xneTyarka. JlpeBecu-
Ha conep)xnr or 50 mo 70% uemmonossl (KieryaTku). Iloutn yucryio
LEJUTIONO3Y MPEACTABIsIeT COOOM XIIOMOK.

AHaJIOTHYHYIO 1ie/UTiono3e (GopMy/ly MMEIOT TaKXKE IBa JPYTMX BbIC-
UIMX fIOIMCaxapria — KpaxMa M IJIHKoreH (KMBOTHBII Kpaxman). Kpax-
MaJ1 obpa3yeTcs B 3€ME€HBIX JIMCThSIX B BHIAE 3€PEH U SABISETCHA NMEPBLIM
BUAMMBIM B MHKPOCKOIT IIPOAYKTOM (oTOCHHTe3a. IimkoreH obecrie-
YMBAaET MBIILIEYHYIO pabory. OcoGeHHO MHOro ero B neueHu (no 20%) u
B TKaHAX Mblul (4%). Panuuue CBOWCTB M (DM3MONOrMYECKO PONH
HEJUTIONO3b], IJIHKOTEHA M KpaxMajia OOBbSCHAETCH pa3IMiHBIM COCAUHE-
HHUEM B HHMX OCTATKOB MOJEKYJ IJIIOKO3bI.

Ob11ee YHCIIO IMIOKO3HBIX OCTATKOB B MOJIEKYJIC LEJUIIONO3BI PaBHO
B cpeaHeM 6000-12000, yro coorBeTcTBYET MOJIEKYISpHOMY Becy 1000000-
2000000. ,

U3 xumuieckoit GpopMybl LELTIONO3bl BUAHO, YTO B BECOBOM OTHO-
LICHHHM B Heil, KaK M B Bole, nipeobnamaer Kuciopon (49,44%), a yrnepon
HaxonuTcs Ha BTopoM Mecte (44,44%). BechMa HHTEPECHO OTMETUTD, YTO
COIEepXaHUE KUCJIOpOIa B LIEJUIIONO3€ OYeHb ONM3KO K KIapKy 3TOro
3NeMEHTa B 3eMHOI Kope (46,6%).

OcoObIM NIPOAYKTOM XH3HEAEATENHbHOCTH OPraHM3MOB SIBJISETCS
noysa (noapobHee o0 Heil cM. B pasaene 4), NpUYEM IJIaBHYIO POJb B €€
dopMKpOBaHUM HIPAIOT palIMYHbie MUKpoopraHusMel. HaubGosnbliee
MX YUCIO OOMTAET B BEPXHEM clloe¢ MouBhl TomuuHoi 0,3-0,4 M, rae
aKTHBHO MNMPOTEKAIOT MPOLECCH GHOXHMHUYECKOro OKHCIeHHMs. Paziny-
Hble TPYNITEI MUKPOOTPaHM3MOB BBIMIOJHIOT pa3iuuHele GyHKuuu. Tak,
6axTepud MHHEPAIH3YIOT OPraHMYECKOE BELIECTBO, Y4acTBYS B LIMKJIAaX
MPEBPAILEHUA OMHOTO WM HECKONBLKHX eMeHTOB. Hanpumep, HUTpodH-
LMpyolIHe 6aKTepHH B a3poOHOM cpele OKMCIAIOT aMMHMaK A0 coiel
a30THOM M a30THUCTOM KUCJIOT, B aHA3pOOHOIL cpeae, HA0OOPOT, BOCCTaHaB-
JIMBAIOT 3TH COJIM A0 a30Ta. Hamuuue MUKpOOPraHM3MOB B MMOYBAX BAXHO M
€ TOYKH 3PeHHS COXpaHEHMs MX IUIONOPOAMS, TaK KAK HMEHHO MHKPOOP-
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Puc. 2.22. Cxema 3apactaHus 03epa JOHHON PACTUTENBHOCTBIO:
1—ocoxoBblit Topd; 2—TPOCTHHUKOBHI H KAMEILOBHIA TOPY;
3—canponenessiit TOpd; 4—canponeamur

FAaHU3MBbl MHOTHE MHHEpaJbHbIE YROOpeHUS TpaHCHOpMHUPYIOT B 6MOIO-
THUYECKH AOCTYTIHYIO (OpMYy.

AKTHBHYIO pPOJIb OpPraHM3Mbl MIPAlOT B 06pPa30BaHMM OTIOXECHMI
o3ep M, 0cobeHHO, 600T. BonoTa-y4acTKy CylIM XapaKTepHU3YIOTCH H3-
ObLITOYHL'™M YBJIAXHEHUEM, Pa3BUTHEM GOJIOTHOH PACTUTEAbBHOCTH M
obpasoBaHueM mopga. OZHUM U3 myTeit obpa3oBaHMA 6ONOT ABIAETCA
MOCTEIIEH.10€ 3apacTaHMe 03epPHBIX BoooeMoB (puc. 2.22). Topd obpa3sy-
€TCs TIPH OTMUPAHHH GOJIOTHOM PacTUTEIBHOCTH (MXOB, TPaB, IePEBhLEB,
KYCTapHMKOB). B Tponukax u cybrpomnukax Topd obpasyercs B yCIOBUAX
MOCTOAHHOII OOBOIHEHHOCTH M3 OCTATKOB APEBECHOM pPACTUTENBHOCTH
C BO3AYIUHBIMH KOPHAMHU — Manzpos. [Ipy morpyXeHWH U 3aXOpOHE-
HUH TOpDIHMKA (TTOKPBITHM €ro TOJILAMM APYIHX MOopoa) Topd mpe-
obpasyercs B Gypblil yroib, a 3aTEM — B KAMEHHBIA YTOIb M aHTPALIMT.

TakuMm obpa3oM, Giaromapsi TOMy, MTO COCTaB OPFaHM3MOB CyLIE-
CTBCHHO OTJIMYAETCS OT COCTaBa autocdephl, HX OTMHpPaHUE IIPUBOIMT K
(OPMHPOBaHHIO TAKUX OOPa30BaHMii, KOTOpBIE B aBHOr€HHOM MpHpone
He BCTpeYaloTcs. SBOMOLHUS 3TUX 00pa30BaHHii TaKXKe BEChMa Pa3HO06-
pasna. Tak, npeobpazoBanue Topda B YIJIM COMPOBOXIAETCS €rO yIJie-
¢dukaumeit. B xoge 3Toro mpouecca Ha MepBoe MECTO MO COAEPKAHHIO
BBIXOIMUT YIJIepoA. B aHTpauMTax ¥ CylnepaHTpalMTax TaKHE 3JIEMEHTHI,
Kak KHUCJIOpOoJl, BOIOPON, cepa M a30T, MPAKTHYECKH TOTHOCTBIO TEPSIOT-
Cs. DTOT Npolecc elle pa3 HArJISIHO IOKa3bIBAET, YTO <«CTEPXKHEBBHIM»
3JIEMEHTOM XMBOI'0O U MEPTBOIO OPraHMYECKOTO BEIECTBA BCE XKE SIBIA-
€TCH HE KHUCIIOPO/l, a YIJIEPOA.

Ele oxHUM ILIMPOKO pacrmpoCTpaHeHHBIM GHOreHHBIM OOpa3oBa-
HHUEM SBISIETCA canponeas, KOTOPBIN OTJIaraeTcd Ha JHE MENKHUX, HEGOIb-
IHHX 03€p, OCOOEHHO PaBHUHHBIX 00JacTeil ¥ NpeACTaRieH TMMHUCTHIM
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WIOM, OOraTbIM OpraHMYeCcKMM BelecTBOM. -Camnpornens obpa3syercs B
OCHOBHOM 32 CYET BOXOPOC/IEi, COCTaB/ISIOILMX IVTAHKTOH. B cocrase Bo-
opociieit Beayllasi poib MPUHAIEXHUT OeikaM U XupaM. Pa3narasch Ha
IHe BoIocMa B aHa’pOOHBIX YCIOBHMSIX, MX OCTATKH OOpa3yloT XHAKYIO
KOJUIOMAANILHYIO MAacCy € PEe3KMM 3alaxoM cepoBoiopoaa. DTo U €CTh
canporenb. YIUIOTHAACh H TEpSisA BOAY, OH MpPeBpallaeTcsl B KOPHYHEBO-
YEPHYIO IUTOTHYIO, HO OYEHb JIETKYIO Maccy — canpokoany (OT rpey. «KoJl-
Ja» — Kieif).

M3 BbicliMx pacreHmit, Gorathix yrieBogaMH, CHayaja oOpa3yeTrcs
nepezHoll WA eymyc (OT JIaT. «XyMyC» — 3€MJIS1), KOTOPHIii COCTaBJIseT
OCHOBY TOpda. 3a cyeT palIOKEHHS BXOMSAIIMX PAaCTEHU CHOp M IO-
KPOBHBIX TKaHe# obpa3yercs aunmobuosumst (OT rped. «WIEHITOC» — OC-
TaTOYHBIIA).

Opra”HoreHHBle OCaJK{ LIMPOKO PaclpOCTPaHEHbI TAKXKE B MOpSX H
OKeaHax, ocOB6eHHO B menbgoBoit 3oHe. OHU 3mech ob6pa3syloTcs B OCc-
HOBHOM 651arozapsi OTMMpPaHHIO Pa¥IMYHBIX JOHHBIX OpraHu3MoB. Hau-
fonee pacrnpocTpaHeHbl U3BECTKOBLIE OPraHOT€HHBIE OCAIKH.

Bce xuBble OPraHU3MBI B TOM WJIH MHOM KOJIMYECTBE B CKEJIETaX M
TKaHAX cofepxaT ¢ochop. B MecTax MaccoBoit rubesiM opraHu3MoB MpH
U3MEHEHMH TEMIIEPATYphl, JABICHUS U COJICHOCTH Ha MOPCKOM JIHe 00-
pa3yiotca ¢docdartHeie ocaaku, MMelole GopMy XeIBaKOB (KOHKpe-
uuit). [ox neiicrBuemM yraekucnorsl docdarsl OMATL MOIYT MEPEXOANTH
B pactBop. B pesynbrate Ha ray6unax 300-800 M co3OaroTCA BBRICOKME
KOHLeKTpauuu docdopa, nocruratowe 300-1000 mr/v3. Tlpu nonazxa-
HHM obOrauieHHBIX (oc(OpoM BOX B 30HY lieib¢ha MPOHCXOAUT Iepe-
chllieHue Boabl rochopoM M BBITIALEHHE KOJUIOMAHOrO ocaaxa docda-
TOB Ha TybuHe 100-150 m (puc. 2.23).

buoxumuyeckum myTéM 0Opa3yloTCS M OTJIOXEHHS CEpPhbl, KOTOpHIE
BO3HMKAIOT 33 CYET PAIOKEHHS OPraHMYECKHMX OCTATKOB M CYTb(AaTHBIX
COJiciA B EOCCTAHOBHTENILHOM cpelde aHa’poOGHBIMM GakTepuamu. Cepa
obpa3yeTcst TaKKe IPU OTMHPAHHH 3THX GaKTepHil, TeJla KOTOPBIX HAChl-
maporcs cepoit. BMOXMMUYECKHE MPOLIECCH CYILECTBEHHO BIMSIOT TaK-
Xe Ha OCax/IEHHE U3 MOPCKOI BOIBI YpaHa, BaHaIHs U HEKOTOPHIX Ipy-
TUX 3IEMEHTOB.

Cpenn opraHOreHHBIX OCaKOB OKEaHHMYECKOro joxa (Ha ITybuHax
cebiiie 3000 M) pa3sBUTEI M3BECTKOBRIE M KPEMHHEBBIE OTIOXEHUS.
H3BecTkoBbIE WIbI NPEACTABISIOT COOOM CKOIUIEHMSI MHKPOCKOIHMYEC- *
KUX PAKOBHH MPOCTEHILNX OPraHU3MOB (IJIOOMrepMH U MNTEPOIOLOB).
PacnpoctpaneHsl oy 1o ryoussr 4000 M. Huxe 3toro ypoBHS H3BeC-
TKOBBIC MJIBI HE OCAXIAlOTCs, TaK KaK TOHKHE PAaKOBHHBI PacCTBOPAICTCA
Ha 6onmbuInX rTy6uHax B Bone, HeaoHackinieHHo# CaCO,. 3aech KpeMHM-
CTHIE OPraHOTE€HHBIC OCaAKH TMPEIACTARICHHE AMATOMOBBIMU M PagvoOJIsi-
PHEBLIMH HMJIAMHU, CIIOXEHHBIMH HMaHIUPSIMHA TMATOMOBBIX BOXOpOCIECH U
pakOBHHAMHU PaTUOJAPHIA.
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Puc. 2.23. Cxema pochopuroobpazopanus (o A.B. Kasaxkosy)
1—dauus GeperoBbix oTnoXeHM; 2—hochoprTHO armis;
J3—daims H3BECTKOBBIX OCAKOB; 4—TIa/IeHHE OCTATKOB [UTAHKTOHA;
5—HanpaBjIeH!E TeYeHHH; 6—KOPEHHRIE MOPOH HA MO,
7—30mHa makcuMyma CO, 1 P,O, B pacrBope

B pe3ynbTaTe CIOXHBIX MPOLIECCOB, HMEIOLLKX OOLIEce Ha3BaHHE Ou-
azene3, OCallKi MpeoOPasyIOTCs B TOPHBIE MMOPOMHI.

OpraHM3MBI y4acCTBYIOT B 06pa3oBaHMM MHOTMX FOPHBIX IIOpOI,
HMHOraa obpa3ysl IUIaCThl, NPOTSXKEHHOCTBIO B JECATKM M COTHHM KWIO-
METPOB M MOILLHOCTBIO B ACCATKM METpPoB. Takue mopons! Ha3hIBalOT
OPraHMYECKMMH WJIM TOPHBIMH NOPOJAMH OPraHOTEHHOIO IIPOMCXOX-
nenns. Ha Ham B3rmsn, o6a TepMuHa He ABIAIOTCS TOYHBIMU. [lepBhiit
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TEPMHH MMEET PACIIMPUTEALHBIN CMBICH, TaK KaK €€ U3 Kypca OpraHHu-
YECKOH XMMMM M3BECTHO, YTO LIECABIH pAN OPraHHYECKHUX BEILECTB MOXET
6LITh MOTYy4eH M3 HEeopraHudecKux. Bropoe cioBocoderaHne BooGUIe HA
HOPMAJIbHBIH S3bIK NEPEBOAUTCH KAK GECCMBICIMLIA; «OPTaHHUYECKH TpO-
U3OLLEALIEro MporCXoxXaeHus1». Iloaromy syyiie npuMeHsTs 160 TEp-
MHH «OpPraHoreHHbI¢ Mopoabi», THOO «OpraHU3MEHHBIE MOpOAbl». Bro-
poit TEpMHUH TPEANOYTUTE/IbHEE, KOrla MOpOda COCTOMT M3 CKEJIETHBIX
OCTaTKOB OPraHHM3MOB.

Huxe maHa KpaTkas XapaKTepMCTHKa HauboJiee pacpOCTpaHEHHBIX
OCaJOYHBIX OPraHOT€HHBIX T'OPHBIX MOPOA.

Hi3secTHsaku. OGpasyloTcs M3 LEIbIX PAKOBUH H OOJIOMKOB pa-
KOBMH MODCKMX OPraHM3MOB, pU(OBEIX TOCTPOEK KOPAJLIOB, a TakXe
U3BECTKOBBIX BOAOPOC/EH. B 3aBHCMMOCTH OT TOro, U3 OCTaTKOB KaKMX
MOPCKHX OPraHH3MOB CIIOXEHB HU3BECTHAKHM, OHH U MOITY4alOT COOTBET-
CTByIOLIMEe Ha3BaHUA (Dy3yJTHHOBBIE, HYMMYJIUTOBBIC, PAKOBUHHbIE WIH
paKylUEYHHKH, KOPAJUIOBBIC M Ip.). M3BeCTHAKHM MOryT oOpa3oBaTscs H
B pe3y/bTaTe HMOXMMHUYECKHUX NMPOLIECCOB, KOINa XHMHYECKME BEHIECTBA,
BhUICSAEMbIE OPraHM3MaMH, BCTYMAIOT B PEaKklMIO C BELUECTBAMM, pa-
CTBOPEHHBIMH B MOPCKOH BOZE, M BBHIIEJSAIOT KapOOHAT KaJIbLIUA.

Men. Toxe kapboHaTHas mopoaa. O6pa3oBajicsi B OCHOBHOM B TEI-
JIBIX MOpSIX MEI0BOro mnepuonpa (OTCIOIA M €ro Ha3BaHHE), B KOTOPHIX
XWIH MHOTOYMCJIEHHBIE METbYaiilliie npocreiiiie — rodurepunnl. Ha
IOHE MOpS NMPOUCXONWIO HAKOIUIEHME CKOPAYMOK 3THX XHBOTHBIX, a
TAKXE CKEJICTHBIX OCTaTKOB M3BECTKOBBIX BOJOPOCIHEH, KOTOpHIE 3aTEM
YIUIOTHWIHCh H CLIEMEHTHPOBAIHC.

HOrnatoMuTt. O6pa3oBajics U3 KPEMHHUEBBIX OCTaTKOB AHATOMOBBIX
Bogopociaei (nuatomeit). B 1 cM® AMaTOMHTa COAEPXMUTCA OKOJIO 5 MJIH
OPraHM3MEHHBIX OCTaTKOB.

Tpenen. Obpasyercst B pe3ysibTare CKOIUIEHHS Ha THE MOPS KpPEM-
HEBBIX 3EPHBILIEK, MPEACTARISIONMX COBOI MPOXYKTHI PaNTOKEHUS KPEM-
HUEBBIX CKEJIETOB PAaAMOSIPHIl, IMaTOMOBBIX Bogopocieit U ryGok. Tpe-
MeJI, KaK M JUATOMUT, BHEIIHE OYCHb HAIIOMHMHAECT MEJ WM MYKY.

QochopuTth. O6pa3yloTca U3 MPOAYKTOB PaIIOXKEHHUS IIAHK-
TOHHBIX MOPCKHMX OPraHM3MOB, KOHIICHTPHDYIOLIMX B CBOEM Tesie Goc-
dop.

KaycTo6HONUTH — HCKOMaeMble TropiovYMe TMOPONBI, BO3HHMK-
ILIME 33 CYET MACCOBOTO 3aXOPOHEHHS M JaJIbHEilero npeobpa3oBaHus
OCTaTKOB PaCTHTE/IbHBIX WIM XHBOTHBIX OpPraHM3MoB. Bcrpeyaiorcs B
MPHPOIE B TBEPAOM, XHIKOM H razoo0pa3sHoM coctosiHuu. K 3roi rpynne
OTHOCSTCS UCKOIIaeMble Oypble M KAMEHHBIE YIJIH, FOPIOYHE ClaHLIbl, TOPD,
HedTh, NPHPOAHBIE MOA3EMHEIC Ta3kl, O30KEPUT (FOPHBIH BOCK), SIHTaph
¥ HEKOTOpPBIE APYTHUE.
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M3 nepeuncieHnss opraHOTEHHBIX OPOI MOXET CO3IaThcAd BIiEYar-
JIEHWE, YTO OpraHM3M BO3AEHCTBYET B OCHOBHOM Ha JMTOCchepy — TBEp-
aOyl0 060N04YKY 3eM/IM, U3MEHSsA €€ MHHEPATbHBIf M XUMHYECKHIT CO-
CTaB.

B neiicTBUTENLHOCTH 3TO NaNeKo He TaK: OPraHM3MBI aKTHBHO BO3-
HEeHCTBYIOT TaKXe Ha atmocdepy u rumpocdepy.

[Moxayit, 3BOMIOLIMOHHO MEPBLIM H HaubOJIEe CYLLIECTBEHHBIM BITH-
SIHUEM OPraHM3MOB Ha arMocdepy SBWIOCh U3MEHEHHE €€ COCTaBa 3a
CYET MPOAYLUHPOBAHUS KUCIOPOJA, YTO CIOCOOCTBOBAJIO NOSIBIECHHIO
HOBBIX IPYTIT OPraHU3MOB, HCIIOIB3YIOLMX KUCIOPOI TS AbXanus. Kpome
TOTO, MOSIBWICS O30HOBBIH 3KpaH, HEHTPaTM30BaBLIXI HanOoee ryGH-
TEJIBHYIO JUIA KHUBBIX KJIETOK YacTh YILTpadHOIETOBOrO MIYYEHHUs, YTO
TO3BOJIMJIO OpraHu3MaM OCBOUTH cyily. OZXHOBpEMEHHO ITOX BO3JEi-
cTBHEM GroreHHoro ¢axropa ymeHblanoch conepxanue CO,.

I'maBHBIIT KOMIIOHEHT aTMOchepsl — a3oT. BOJILIIIPIHCTBY OpraHM3-
MOB HEIIOCPEACTBEHHO OH HENOCTYNEH, TaK KaK OHH He MOTIYT HCIOJb-
30BaTh €ro B ra3oobpasHoM cocrosiuuM. B 6uocdepy asor mocrymnaer
6narozaps NeATENbHOCTH a30TOUKCHPYIOLMX 6aKTepHit, KOTOpHIE Nepe-
BOIAT €ro B GEJIKOBOE COCTOSIHME, ITOCTE YEro OH CTAHOBUTCS JOCTYII-
HBIM BBICIUMM pacTeHusIM. K unciy asordukcupyommx Gakrepuii or-
HOCHTCA, HAIIpUMeEp, Azotobacter. D10 a3pobHasn Gakrepus. K unciy aHa-
3po6oB-(HUKCATOPOB a30Ta OTHOCATCS, HanpuMep, Bacillus v Enterobacter.
B cMM6MOTHYECKMX CHCTEMAxX ITOCTAaBUIMKOM a30Ta (B BMAE aMMMAaKa)
ABNAIOTCA KMyGeHbKOBbIe 6akTepun (Rhisobium), o6UTaIOLINE B KOPHIX
6060BBIX pacTeHU#l. PacTBOpeHHMIN B MON3eMHOM Booe aMMMAK ITOTJIO-
aercs 1ub0 HENoCpeaACTBeHHO, IMGO nocie HuTpudukauuu. Bakrepun
OCYIIECTRIAIOT M OOpaTHLIH Npoliecc — AEHUTPUPHKALIHIO, BOCCTAaHAB-
avBasg MOH NQ 1o N, (nanpumep, Pseudomonas w Thiobacillus deni-
trificans) wiv no NH.,. B BOIOHBIX cpeax GUKCALUIO a30Ta OCYILECTRISIOT
CHHe-3€eJICHEIE Bonopocnn 3a rox opraHuzMaMM (PHUKCHpPYETCA OKOJIO
120-130 MIH TOHH a3oTa.

OdeHb BenuKa ponb 6akrTepHit B npeoGpa3oBaHUM OPraHHYECKUX
ocratkoB. [Ipnyem Gonbluasg MX 4acTh MpPEBpAIAETCA B ra3bl, IIABHBIM
obpazom, CO, u CH, (6os0mnuiii 2a3).

Hpuponm,m npmmxm 6uoreHHOro oO6pa3oBaHHS ME€TaHa HCHOJMb-
3yeTCs B MPOMBIIUIEHHbLIX TEXHOJIOTUSAX MOAydeHHsl 6uorasa. Takue Tex-
HOJOrMH M3BECTHHI €lI¢ ¢ KOHLa npouutoro Beka (1885 r.)

Buoraz — 310 cMech razoB: MeraH 55265%, yriieKuCIblit ra3 35-45%,
NPHUMECH a30Ta, BOAOPOAA, KHCJIOPOAA, CEPOBOAOPOAA M UHEPTHEIX Ta30B,
a TaKxe naposB BoAbl. O6Gpa3yercsi B Ipollecce paioXeHHs HaBo3a, CONo-
MBI, Pa3IMYHEIX OLITOBBIX OTXOHOB LEJUTIONO3HHIMH aHAPOOHBIMU HaK-
TEPUSAMH TIPH YYacTHH 6GakTepHil METAHOBOroO GPOXEHHSA.
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Kpome MeraHOOGpasylolux B NMpUpOAe LIMPOKO Pa3BUTEI GakTepHH,
OKHCJISIOLIME METaH M €ro roMoNIorM. Tak Kak Haubojiee MHTEHCHBHBIE
MOTOKH ra3o- U 1napoodpa3Hbeix HEDTSHBIX YIJIEBOAOPOIOB (B OCHOBHOM,
aM(pPY3MOHHOrO Xapakrepa) CYLUECTBYIOT Hajx 3ainexamy HedTH M rasa,
TO A1 MX IIOMCKOB ObUI pa3paGoTaH 2eoMuxpobuonsozuveckuii memod, oc-
HOBaHHBIH Ha BBIIBICHHH B NMOpOJAX M MOA3EMHBLIX BOJAX MMKpOOpra-
HU3MOB, U30HPATENbHO OKHCISIOLIUX METaH, 3TaH, PONaH U APYTHe yriie-
Bonopoasl (Mormnesckuii, 1937; KaperHukos, Banykouuc, 1972 w mp.).

H3 Gonee yem 150 ThiC. BUIOB MHKPOOpraHu3MoB juLis 100 BULOB
MOTYT MCIOJIB30BaTh YrjieBOAOPOAL B KauyecTBE MCTOYHUKA NMUTaHUSA:
OKOJI0 65 BMIOB aCCHMHIMPYIOT IMpEAC/IbHLIE YIIEBOXOPONBI, U3 HUX
TosibKO 10 rasoo6pa3nsie, 20 nmapooGpa3Heie, a OCTAIBHBIE Xuakue. Ta-
KHM 006pa3oM, yIieBoAopoIbl ¢ GONBIUUM MOJIEKYAAPHBIM BECOM MHK-
POOpraHM3MaMH OKHUCHAIOTCA Jierdye, YeM YrJIeBOIOPOIb! C MEHBIUIMM MO-
JIEKYJISIDHBIM BECOM.

M3 mHaukaropHsix HauGonbluece 3HaYyeHUE UMeEOT Pseudomonas
methanica, Bacterium methanicum v Mycobacterium rubrum. BonbIIMHCTBO
KYJIBTYpP CITOCOGHO OKMCIIATBH BCIO FaMMy TSDKEJIBIX YIJIEBOJOPONOB Hapa-
¢uHoBoro psina. HauGonee mmpoxuit auanasoH umelor Pseudomonas.
Kynerypst Mycobacterium B OCHOBHOM MCIIONB3YIOT ra3000pa3Hbie yI-
nesopoponst C, — C, u xunxkue no C, . IlpencraBurenu pona Bacterium
[PEHMYILECTBEHHO OKHCIAIOT Tskesble yraesogopoasl C, — C, . OnHa-
KO UMEIOTCA BHABI GakTepHil, GMOIHEPreTUYECKUM MaTepHaIOM LIS
KOTOPBIX CIYXAT JIMUIb ONPEAC/CHHbIC YIIEBOAOpoAnl. Tak, Harpumep,
Pseudomonas methanica BoISIBIEH TONBKO B aTMochepe MeTaHa. MHKpO-
opranu3aMul Mycibacterium rubrum var. propane, oKMcnslOIWxe NponaH 1
Gonee TAXeENBIE 1O OTHOLLUEHHIO K NPONAaHy YIJIEBOAOPOAbI, HE CIOCOD-
HBl YCBaUBaTh METaH M 3TaH.

F.1O. Banykonuc ¢ coasropamu (Banyxouuc u ap., 1971; KaperHu-
KOB M Ap., 1975) ycraHOBWIH, YTO MHANKATOPDHREIMU Ha ra3oo6pa3Hble
YTJIEBOAOPOABI, MUTPHPOBABLIME M3 3aNieXeil HeTH M rasa, MOIYT ObITh
HEKOTOpbie CyMYaThle IpuObl. BTH TpUOLI OGHApYXEHBI B ITOCEBaxX ITO-
YBEHHBIX P06, OTOGpaHHBIX Hal HePTAHBIMU MecTopoxaeHusaMH [pen-
Kapnatbd ¥ JlHenpoBcko-/loHelkoi BrmaguHel. B manpHeiilieM 6bLUTH
BBIAE/ICHBI YMCTBIE KYJIBTYPHI MHIAMKATOPHBIX CyMYaTBIX rpuGoB
Penicillium glaucum w Aspergillus niger.

OpraHH3Mbl aKTHBHO BO3[EHCTBYIOT TAKXE HA HEKOTOpbIE KOMIIO-
HEHTBt ruapocdepbl. OCOGEHHO BeJMKa 3AeCh pPoib Ipocrediux (pa-
OVONAPHUM, IJIOOUTEPUH U Ip.), KOPAUTOB M MOJUTIOCKOB, KOTOpHIE IUIS
NOCTPOMKH CBOETr0 BHEIIHETO CKeJieTa MCIONb3YIOT PaCTBOPEHHEIE B
MOPCKOM BOIE KPEMHE3eM W KapOOHAT KaJbLMA.

IIpn ydacTuM opraHUYECKOro BELIECTBa B MOA3EMHBIX BOAAX MMPOMC-
XOIMT MHUKPOOHOJIIOrMYECKOe BOCCTAHOBJIEHHME CynbdaToB. MHTEHCHUB-
HOCTh MHUKPOOUOJIOFHYECKOH CcynbdhaTpeAyKUHH B ITOA3EMHBIX BOIAx
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HeDTAHEIX MecTOpoXIaeHui kone6aercsa B npenenax 0,1-6,0 vr H,S Ha
1 1 B cyTkH.

C mnpoueccaMy aHa3poOHOTrO OKMUCICHHUS YITIEBOLOPONOB CBS3bIBa-
I0TCSl TAKXKe OOHApyXHBaeMbie B ITOA3EMHBIX BOJAX MIPOCYNbOUIBI U
IpyrHe BOCCTaHOBIEHHBIE GOpMBI cepbl (PaCTBOPCHHBIH CEPOBOAOPOL,
THOCYNb(MhaTH, CYTB)HTHI, KOJUIOMIHAS cepa U Ap.).

OpraHu3MBl MOTYT H3MEHSTh XMMHUYECKH# THIT OA3eMHBIX BoA. Ewg
B.A. Cymun (1948) ykaseisan, uro mnox BosaeiicrBueM Oakrepuit Vibrio
desulfuricans n V. aestuarii Boabl cynb$aTHO-HATPUEBOTO THIIA MOIYT
MEepPEeBOAUTLECA B THAPOKApOOHATHO-HATPUEBHIM.

Na,SO, + 2C__ + 2H,0 - 2NaHCO, + H,§ 1

A.E. Xonpkos u I.10. Baykonuc (1968) nmokasanu, 4ro cyiaspaTHo-
HATpHEBHI THII BOJ MpouLeccaMu CcynbdaTpeqyKUHMH IEPEBOAMTCA B
COAOBBIN. 3aTO MPSIMO NMPOTHBONOMOXHOE Pa3BUTHE MONy4aeT Cynbgar-
HO-MarHMeBBI (XIOpPMAarHMEBHI) TMAPOXMMHYECKUH THUIL. DTH BOIbI
MeTaMopdH3yIoTcd (M3MEHAIOTCA) HE B 0OpaTHOM, a B NPSIMOM HallpaB-
JIEHUH, T.€. (PUIypaTHBHBIE TOYKHM MX COCTAaBOB BBIBOAATCA Ha JIMHMIO
NaCl — MgCl, coneBoit pHU3MKO-XHMHIECKON HarpaMMBl, a TIPOLIECCHI
MOHHOro o6MeHa B NanbHeifllleM MEPEBOAAT UX B BOXBI XJIOp-Kajblivie-
BOro (XJIOPHMIHOIO) THMA.

C mpoueccaMu Cyab(aTpeayKIMKU CBA3aHO TaKXe CEPEBOXOPOAHOE
3apaXeHUe MODPCKHX BOL.

Hanunuue cepesonopona B YepHom Mope BriepBble 6bU10 0GHapyXe-
Ho xuMukamMu H.U. AunpycossiM u A.A. JleGeauHueBsiM B 1890 romy.
OHM BBICKA3alM IPEANOJIOXEHHUE, YTO MCTOYHUKOM obpasoBaHus H,S
SIBJIAIIOTCA MPOLECCHl MHHEPATM3ALMU CONEPXALLMX CEPY OPraHWYeCKHX
COEIHHEHMI M MPOLIECCOB BOCCTAHORBIEHUS CYIb(AaTOB B CEPOBOAOPOA
NpH pa3IOXKEHHH OPraHU4e€CKOro BELIECTBa.

B 1926 r. xumuk#u I1.T. Jauunpyenko 1 H.A. YurupuH BoIMHUCIHIIA,
yTO CBHIlIE 99% O6lEro KONHYECTBa cepeBopopona B YepHoM Mope
obpa3yeTcsi 3a CYEeT PeAyKUHMH CyJbdaToB MO CXeMe:

CaSO, + 2C —» CaS + 2CO,;
CaS +2HO+ 2 CO, -—)Ca(HCOJ)2+ H,S,

H TonbKOo okono 0,5% cepeBomopona oGpa3yercs 3a CYET COXEpPXallMX
CEPY OpPraHMYECKHX BEILIECTB.

O.A. AJleKMH 1I0JIaraeT, YTo npouecc UAET 10 HECKONBKO BUROH3ME-
HEHHOIT peakiIuu:

2S0* + 4C + 3H,0 —» H,S + HS~ + CO, + 3HCO-,.
Dra peakius OOBACHSET MPUCYTCTBHE B BOIE 3HAYMTENBHEIX KOJIH-
yecTB HoHa HS—.
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PeaibHOCTb CYIUECTBOBAHMS YKa3aHHBIX MPOLIECCOB 00pa3oBaHMs
CEpeBOJIOpOIa MOATBEPXKIAETCS YMEHBIIEHHEM CyAb(aTOB B IIIyOMHHBIX
BOJAX 10 CPaBHEHMIO C UX COIEPXAHMEM B BEPXHEH KMCIIOPONHOM 30HE,
a TaKXe HATHYMEM B BOAE CEPEBOAOPONHOH 30HBI MOpsI IIPOMEXYTOY-
HBIX M KOHEYHBIX IPOXYKTOB PeXyKLMH CyIbGaToB.

A.K. I'ontono6os (1979) eneppric ansg YepHOro Mopsi HOCTPOHII KAPTHI
u3ornosepxHocteit cogepxanusa H,S u O,. Hanbornee riyboko 311 M3010-
BEPXHOCTH PpAcCroiaraiorcs B npu%pe)moif[ 30HE MOTOKA LIMKJIOHUYECKO-
ro TEYEHHUS M B IOro-BOCTOYHOM YacTH Mops, B paifOHe KpyroBoro aHTH-
LMKIOHHYECKOTO TeYyeHHUs. B LIEHTpaIbHOM YacTH MOPS1 OHU PacnoyioXe-
HBl Ha 3HAYUTEILHO MeHblueH rTybuHe (MeHee 125-150 M), obpa3syd Tpu
KYNoJiIoo0pa3HbIX fMogbeMa. PasHOCTh MEXIYy HauBBICIIMMM K HAaWHH3-
IIMMH TOJIOXKCHUSIMH HM30moBepxHocteit cocrapinser 100-110 m.

C 3KOJIOTMYECKOi TOMKHM 3PEHHSA HHTEPECHO, YTO BIIEPBBIC YCTAHOB-
JIEHO HaJHYHe IPOMEXYTOUHOro CIOfl, COHEpXallero OAHOBPEMEHHO
"HeGONbUINE KOJMMYECTBA PACTBOPEHHOIO B €r0 BOAE KMCJIOpOAa M cepe-
pofiopoza. B paiioHax MOpsi C ITyOOKHM 3aJIEraHWEM YKa3aHHBIX M30IT0-
BEpXHOCTel 3TOT Cioit cocyiuectBoBanus O, 1 H,S nMmeer TomunHy 40-
50 M, B paifoHe Xe KynoJioB — Tonbsko 7-10 M.

TTonoxeHne HM3OMOBEPXHOCTEN B 1LIEJIOM OGYCIOBIEHO CHUCTEMOMH
FOPU3OHTAILHON M BEPTHMKAJIBHON IWHAMUKM BONHOM MacChi MOpS.

Korzaa MBI TOBOPHM O BIIMSSHHM OPraHM3MOB Ha CpeXy MX OOMTaHHf,
3TO RJIMSHME HEJb3S MOHMMATh TOJMBKO KAaK MAaCCHBHOE, HEM30eXHOE B
TIpoLIECCE XKU3HEEATELHOCTH, HallpUMeD BbUIEJICHHE OTXOHXOB MeTaGo-
JIM3Ma B Cpeny. '

B CBSI3M C 3THM NpOLMTHpPYeM BhickaseiBanue H. Mouceesa (1990),
BECbMa YAAYHO M YOEAUTENBHO PAcKPHIBILETO JIOTHKY AaHHOrO IMpouec-
ca: «Korma Mel FOBODHM O TEHACHLIMM COXPaHEHHA rOMEOCTa3uca, TO Mbi
HMEEM B BHIY CTPEMIICHHE XHUBOTO OPraHH3Ma WIH CHCTEMbI OpraHm3-
MOB PACILMPHTh IPAHHIIEI BO3MOXHOCTEH CBOEro CylLECTBOBAHMA. ITO
MOXeT OLITh JOCTUFHYTO ABYMS ITyTAMU. BO-TIEpBBIX, OpPTaHH3M MOXET
TaK U3MEHUTbL CBOM COOCTBEHHHIE XapaKTCPUCTHKH, YTO CTaHOBHUTCH
CMIOCOBHBIM CYLIIECTBOBATh B 6oJiee CIOXHBIX YCIOBHSAX, TO €CTh pacIiuM-
PHTb 30HY TOMEOCTA3MCa 33 CYET CBOMX BHYTPEHHHX BO3MOXHOCTeH. Bo-
BTOPBIX, OH, YTOOH OTOIBHUHYTH OINACHYIO FPAHHUIy, MOXET M3MCHHTH
CaMy BHELIHIOIO Cpefly, €€ NapaMETpHI.

DBOMOLMSA XUBOH MPUPOILI HCIIONB3YET, pasymeercs, 06¢ 3TH BO3-
MOXHOCTH. JIpYTMMH CIIOBaMHM, XHUBHIE CYILECTBA CTPEMATCA HE TOJIBKO
CaMM aJanTHPOBAThCA K OKPYXAIOLUEH Cpelie, HO H H3MCHMUTD 3Ty Cpely
TaK, YTOOHI €€ XapaKTePUCTHKHU B HaUOOIBIIONA CTENECHU COOTBETCTBOBA-
JTM UX BO3MOXHOCTH CyllecTBOBaHUs» (C. 84). .

Hoxanyit, Hauboynee SPKUM NPUMEPOM TaKOrO aKTMBHOIO BIHAHHA
OPTraHM3MOB Ha Cpelly ABnserca ¢bopMupoBaHue noys. ITousa BHe opra-
HHU3MOB HE CYIECTBYeT M Morjia OnTb cHOpMHpOBaHZ M MOXET pac-
CMATPMBATBLCSA KaK YIYYLICHHAas UMM ocobasl cpela OOUTaHH.
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Pa3nen 3

OKOJOINYECKAS CPEJA: COCTAB,
CBOHMCTBA, 3BOJIIONIUA, POJIb
B PASBBUTUHU XKU3HU

3.1. MTIPUPOJA M CPEJA

Hpyrum (mocie opraHu3MoB) (PyHAAMEHTANBHBIM MOHSATHEM KO-
JIOTUH SIBIISIETCS TIOHATHE 3K0A02Uu4ecKol cpedwt. TIpu 3TOM [Uisl 3KONOTHH,
KaK KOMIUIEKCHOH U OypHO pa3BMBalollelicd HayKH, XapaKTepHa 4pes-
BblYaifHasd TEPMUHOJMOTHYECKAs MyTaHHLIa. MHOrHe TEpMHHBI B JOCTa-
TOYHOI Mepe HeycTosIBLUMECsS, MHOIrO3HaYHbl, a HHOTAa — TPOCTO bec-
CMBICJICHHBI.

ITosTomy He cnyyaitHO, YTO MEpPBBIA ITOApA3le] AAHHOTO pa3lena
MOJHOCTBIO TOCBSAIUEH BONPOCAM TepMHHONOrMM. IIpH 3TOM aBTOpHI
CTPEMWIKCEL U30€XaTh CUTYallMH, ONPEIeSICHHOM LIYTOYHBIM BbICKa3bl-
BaHMEM A.DliHITeiHa: «[{ns 060CHOBaHMA 3TOM YBEPEHHOCTH Y MEHS
HET JIOTHYECKUX apryMEHTOB, MOTY TOJIBKO NPHBECTH B CBUACTEIM CBOMH
MH3HMHELY, KOTOPBIII HUTAEC HE NMOJB3YETCS aBTOPUTETOM, KPOME KaK Ha
Moeit pyke» (ITepenucka DiiHiureitHa 1 BopHa, 1972; Bpoitns, 1963).

B maHHOM pa3zaenie paccMaTpHUBaeTCAd TOJILKO HEXHBasi (KOCHast WIH
abuoTHyeckas cpela), OKpyXaroliasd OpraHu3M (OpraHM3MBl) ¥ TEM WIH
MHBIM 00pa3oM BO3JciiCTBYIOIAA Ha HEro (MJIM COOOIECTBO).

O4eHb YacTo B JIMTEP: .ype MO 3KOJIOMMH TEPMUH «Cpela» OTOXIE-
CTBJIIETCSI C TIOHSATHEM «n Upoda» («OKpyXalollasl NMpHposa», «IIPUPOX-
Haf cpela» W T.I.).

ITosToMy HEOGXOAMMC YETKO OCO3HaBaTh, YTO IOHSATHE «IPUPONA»
HMMEET HECKOJIBKO COBEPIL.HHO Pa3TWYHHIX 3HayeHUi. B Haubonee 06-
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LIEM CMEICIIE IO mpuponoit nmoHuMaercsa Mup BeenenHoit win Kocmoc
B AOCTYITHBIX JUTSI MX U3ydeHHUs npenenax (MeraranakTuka). B Gomee y3-
KOM CMbIC]IE TION MPUPOIOH IMTOHUMAIOTCH TeJia ¥ ABIEHHS BHYTpU 3eM-
JIL K B IpeJieNiax €€ BHEIIHUX 00onodeK (6uocdepa, runpocdepa u ar-
Mochepa). Eiie onHO NOHATHE NMPHUPOABI CBSI3aHO C OKPYXEHHEM YeJo-
BEKa, B IIpeeiax KOTOPOro MPOTEKAET €T0 XO3SIICTBEHHAS AEATEIbHOCTD.
TakuM 00pa3oM, NOHSATHE <«[IPHPONA» HE SABISAETCS CTPOrMM H IO 3TOM
NPHYHHE HE MOXET OHTh MPHOPHTETHHIM B 3KOJIOTHH KaK HayKe.
IlpeanourutenbHee MCIIOMB30BAaTh MTOHATHE «cpeda». IIpu 3TOM mon
cpefod NMOHUMAaeTCs KOMIUIEKC MPUPOIHHIX TEJ M SIBICHHH, ¢ KOTOPHI-
MH OpraHM3Mbl HaXOASTCA B MPSIMBIX WIM KOCBEHHBIX B3aMMOOTHOILLIE-
HUAX (ChITHHK ¥ Ap., 1987). OnHaKo M 3TO onpenesieHHE HEMOIHOE, TaK
KaK 4acTO B KayecTBe Cpeibl OAHHX OPraHH3MOB BBICTYHAIOT ApPYTHe
opraHu3Mel. MTHOrIa TEPMUHEL «IIPHPOZa» M «Cpelia» MPUMEHSIOTCH CO-
BMECTHO B pa3iMYHbIX codetaHusix. HauGonee ynorpeGUTENbHBIE TEP-
MHHEBI, [IPOU3BOIHBIC OT ITUX TEPMMHOB, MPUBEICHEI B TaGi. 3.1.

Tabauya 3.1
Hexorophie TepMENE, XAPAKTEPHIYIOIIEE CPEAY
Tepmun Ero cymHocTs ¥ MpUMEHMMOCTD
1 2

Ipwpona "nuxan” Y4acTKM NPpHPOAH ,HEe HAPYLUICHH K E X034 HCTBEHHOM
IESATENIbHOCTBIO YEJIOBEKA

I1pvpona “nepsas”, COOTBETCTBEHHO-CCTECTBEHHLE 3KOCHCTEMH,Ipeob-

"Bropas”,"rpeTna” Pa30BaHHKIE YEJIOBEKOM H UCKYCCTBEHHO CO3NAHHbIC

BHewrnsas cpeaa: COBOKYITHOCTD BELLICCTBA U ABNEHMI BHE OOBEKTA WIM CyGheKkTa

HckyccrperHas cpesa | To xe,uro u npupona "rpersa”

Oxpyxaroas cpeaa [MouaTue 6eccmbicneHHoe. Cenopano GBI IMMCATh, HATIPHMED,
"cpesa, OKPYXaloLas YeJI0BeKa, FrOpon” M T.IL.

IIpuponnas cpena COBOKYNHOCTb €CTECTBEHHLIX W H3MCHEHHBIX YEJIOBEKOM Tl K

ANTEHHHA HEXHBOH H XHBOM MPHPOAK!, BMMAIOLLMX HA OPTaHH3MB
Ab6uoTryeckas cpeaa Tena u ABNICHUA HEXHBOR NPHUPOAK, BO3NeHCTBYIOLIHE HA
OpraHH3MH (B GHOreoLeHO3e-3KO0TOI)

Buoreckas cpena OpraHH3MBl ¥ ABTEHWS NPUPOIK,CBA3AHHME C X BIMTHHEM Ha
APYTHE OPraHH3Mbl M a6HOTHYECKYIO cpeay (B GHoreouneHose-
6uoueHo3)

Cpena oburanus HenocpencrBeHHO OKpyXaeT OpraHu3M

Boanas, HazeMHas, IlosicHeHu#t He Tpebyer

BO3YWIHAS, MOYBEHHAS
OpranusMel, Kak cpesa |Cpena CyuecTBOBaHMs TAPASHTOB
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Oxonyanue mabauys 3.1

1 2

AHTpONOreHHast To xe, YTO U "TpeThss” MPHUPOIA U UCKYCCTBEHHAs cpeaa
cpena
TIurarenshas cpega | CMech BewecTB AN BHPALIMBAHUA OPraHU3MOB (4alue BCEro,
MHKPOOPraHH3MOB) B 1a6OPATOPHBIX M MPOU3BOICTBEHHHX
YCIOBMSIX

CoumansHas cpena CBsizaHa C OTHOLUCHHAMH MEXAY MIOAbMH (M HMX rPynnamMu) M
€O34aBAEMBIMH MMM MaTePHATbHBIMM M KYJIBTYPHBIMH
LHCHHOCTAMH

Dkonoruueckas cpena | To xe, uTo U noHATHE "cpena”, HO BKIIOYAIOLIAA TAKXKE XUBHE
OpraHM3Mbl, BIHAIOLIE HA APYTHE OPraHU3MBL

C mOHATHAMHU <«IIPUPOAa» U «Cpelia» CBA3AHKI YCA08UA CYUiecmeoed-
Hus opearnuzmoe. Tlog 3THM MOHSTHEM MOApa3yMeBaeTcsd Habop (cymma)
XU3HECHHO HEOOXOmMMMBIX (paKTOpOB Cpelbl, 663 KOTOpPhIX XHBbIE Opra-
HM3MEL HE MOI'YT CYLUECTBOBaTh. YCIOBHS CYLIECTBOBAHMS MPOSABIAIOTCA
yepe3 ¢akropel, B TOM YHCIE 3KOMOTMYECKHe (orpenesieHUe TEPMHHA
«3KoJIorHYecKuii ¢akTop» JaHO B moapasaeie 1.6).

B3aMMOCBA3b OPraHH3MOB CO CPeAOif MOXET OHTh BhIpaXeHa Yepe3
noustue 6uomona (cMm.nonpasnen 1.3). Ilox 6motorioM moapasyMeBaer-
Cs Y4acTOK cpeAbl OOMTAHHS OpPraHHM3MOB ¢ 0oJiee WIHM MEHEE OTHOPOI-
HEIMM YCJIOBUSIMHM CY1LIECTBOBaHMS, ChOPMMPOBABIIMMUCS B PE3yJbTaTe
BO3JeiicTBUS OHOLIEHO3a HA 3KOTOMN; MHLIMU CIOBaMM, 3TO Y4aCTOK, Ha
KOTOPOM DPa3BHT OMOreoLieHO3 (HAIlpUMEP, WINCTOE AHO MPECHOBOTHO-
ro Bogoema, 6apxaHHbE IMECKH MyCTHIHU U Ip.).

CoBOKYNMHOCTE GJIM3KMX GHOTOIIOB COCTaBIsieT 6uoxop. BHOXOpH, B
CBOIO O4epelb, OOBeAMHAIOTCA B 6uoyukan. Haubonee KpynHeMu 61o0-
LMKIaMH ABISIOTCA Cyllla, MOpe, BHYTpeHHHE BogoeMbl. COBOKYITHOCTh
6UOLMKIOB ABIACTCA HE 9YeM HHBIM KaK peaNbHO CYLUECTBYIOLIMM IpO-
CTpaHCTBOM Guochepsi.

3.2. OBOJIOYKH 3EMJIM, JIUTOCPEPA

Haunbonee xpynHeIMH 371€eMEHTaMH aGMOTHYECKOM Cpeabl SIBISAIOTCH
060n04Ku 3emau WM 2eocghepsi. Bcero U3BECTHH TPH éHympeHHue (sdpo,
Manmus A 3eMHas Kopa) N TpU eHewnue (OGuocgepa, eudpocgepa, ammoc-
gpepa) ob6onouxku. HanGonee aKTMBHH OTHOCHTEIBHO OPraHHM3MOB BHE-
LIHKE 060n0Yku. U3 BHYTpEHHHX 000/I04eK HauGoblIee 3HAYCHHE UMEET
3eMHas Kopa WiH aumocghepa (OT rped. «TUTOC» — KaMeHb). BepxHiolo ee
YacTb €Ile Ha3KBaIOT cuans (Ha3sBaHHE MPOM3OLLUIO OT MPeobIafaomux
B He#l KaTHOHOB — Si+Al).
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JIpyrie BHYTpeHHHE OGONOYKHM CYLUECTBEHHOH polM B abuoTHyec-
KO cpelle He MTPaloT (EC/IM He CYUTATh NTyOOKO(OKYCHBIX 3eMIETpsCE-
HHUH, SMIULEHTPH KOTOPBIX Pa3MEILEHB B MAHTHH, K O4aroB MarMaTH3ma,
PAacIMONIOXEHHBIX B €€ BHELIHEH YacTH).

Huxe, a Taxke B MOCHEAyIOLIMX MOApPa3eaax JaHa KpaTKas XxapaKre-
pUCTHKA 3THX 0b6onouek. Brocdepa Kak robanbHasi 060104Ka, B rpese-
JIaX KOTOPO# CYLUECTBYIOT XHMBLIC OPraHM3Mhl, PaCCMOTpPEHa OTAC/IbHO
(cMm. paszen 4).

JIutocdepa (3eMHasi KOpa) — BEpXHHIi TBEpABIH Cioit 3eMnau, KO-
TOPBIIl PAaCTONaracTC MeXIy €€ MOBEPXHOCTBIO M CeHCMMYECKOH 2pa-
nuyeii Moxopoeuwuua (Moxo). MoILIHOCTS 3¢€MHO# KOpPHI B 00JIaCTH Ma-
TEPHKOB H OKEaHWYECKOro IHa HeoaMHakosa. [lon MaTepuKaMu €€ MOLLl-
HOCTb B cpenHeM 35-40 KM, B TOPHBIX CKJIaA4aThIX 06JIacTAX BO3pacTas
no 75-80 xm.

TTox oKeaHaMM 3EMHasi KOpa TOHbLIE W BapbupyeT B mpemenax 10-20
KM, BKITIOYasl CJIOi BOILL. 3eMHasi KOpa COCTOMT M3 TpeX CJIOeB: 6a3anbTo-
BOFrO, FPAHUTHOrO ¥ ocagouHoro. ITox okeaHaMM IPaHMTHBIH CNIOH B 06-
HIEM CJTy4ae OTCYTCTBYET, T.€. PajlIMYaloT 3€MHYIO KOpY IBYX THIIOB —
KoHmuHenmanvKylo (TPEXCIONHYI0) M okeaHudeckyio (ABYXCoiHYI0). Cxe-
MAaTHYECKM CTPOCHHE 3eMHOM KOpHI MOKa3aHO Ha puc. 3.1.

MarepukoBan | Oxearmueckas
Kopa Kopa

—

YpoBeHb OkeaHa

vV Vv VvV Vv

' v v v v

v ov v v T emR A AR A A A
AAAKAA LA AALAA

A A A AAAAAANAAAAANANAANA N A

AAAA/‘/‘/‘/‘/‘/‘/‘/\/‘/‘/\/‘/‘/‘/‘

AAAAAAALAAAALLALAALAA A

AR [vvvJZ [++]3

Puc. 3.1. CrpoeHue 3eMHOH KOpBI:
]—Bepxusia MaHTHs; 2—6a3a1bTOBbI! CION; J—IpPaHUTHBL CIIOH;
4—0cano4HBIi CITOM; 5—TOMIIA OKEaHHYECKOH BOMb
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OnpeneneHue XMMHYECKOTO COCTAaBa JIUTOCGEPH 3aBHCHT OT TOTO,
KaKoe COOTHOLUCHUE CIIOEB Mbl IPUHMMAEM IIPH pacyetax. B yactHoCTH,
A.I1. BunHorpamoB (1962) cuuran, uro BEpOSITHEE BCErO 3eMHasi Kopa
MIPEACTABIACT COOOH CMECh KHUCIBIX ¥ OCHOBHBIX MArMaTH4eCKMX nopox
B cooTHoweHuu 2:1. A. Tlonneprapr (1955) nomyckan, yro semuas Kopa
cocrouT u3 40,8% rpaHonuopura, 10,3 — nuopura u aHpe3ura, 48,9% —
Gasanbra U TONEKTa. OTCIONA pa3sHBIE ABTOPHI MTOJIy4aloT HECKOJIBKO OT-
JIMHBIC IPYT OT APYra 3HaYCHMs COCTaBa 3eMHO# Kophl. Cpemtee conep-
KAHUE KaKOro-1mbo ajeMeHTa B 3eMHOI Kope (WIH B Ipyroit CHUCTEME)
NOMy4HJIO Ha3BAHHUE K/apKa. DTOT TepMUH GLUT BBeEH akaneMuKoMm A.E.
DepcMaHOM B YECTh aMEPUKAHCKOTO Y4eHOro @. Knapxka (Clarke, 1923),
KOTOpBIH NepBhiii OGOCHOBAJI YKCIIa, XapaKTEPH3YIOLHE pacnpocrpa-
HEHHOCTDb JJIEMEHTOB B 3EMHOM KoOpe. .

B 3eMHOIt KOpe MPHCYTCTBYET NMPaKTHYECKHU BCs TabMMLA Menneneena,
OIHAKO BOCEMBb 3JIEMEHTOB COCTAB/SIOT MOYTH 99% BCeit MacChl KOpbI
(rabn. 3.2).

Tabauya 3.2
TipeoGaanaompe » 3eMHOM KOpPe XMMHIECKRE JNEMEHTSI
(mo B.Meiicony, 1971)
InemMeHT Becosbie % (xapku) AroMuble % O6bemubie %
(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 o6pasom, 3eMHast Kopa IO XHMHYECKOMY COCTaBy TpeACTaB-
JICHA YNaKOBKOH aHHOHOB KHMCIIOPONA, CB3aHHBIX 4Yepe3 KPeMHMil M
amomuHui ¢ merasutamu (Fe, Mg, Ca, Na u K). Ioaromy aurocdepa
MOXeT GHITh Ha3BaHa okcucgepoii. BrionHe TOruyHO MIPEANION0XHTD, YTO
B XOI€ FEOXUMHYECKOH IBOMIOLIUM OHA, HapaBHE C MACCAMH BOIBL, SRS~
JIaCh OCHOBHEIM ITOCTaBLUIMKOM KHMCJIOpoaa B aTMochepy. v

B cBsi3M ¢ 3THM HeGe3UHTEPECHO OTMETUTD, YTO Ha JOJIO KHCJIopoaa
B Macce XXUBOro BELIECTBA NPUXOAUTCH okono 70% (Becosbix). IToaTomy
HEPEAKO XHBOE BELUECTBO HA3bIBAIOT «KHUCIOPOAHBIM BelecTBoM». Kitc-
JI0poa, CBS3aHHOIrO C BOAOPOXOM H 0OOpa3yloLlero BOAy, B OpraHH3Max
conepxurcs or 50 xo 90% or ux Macchl.
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Ecnu yyecTb TO 0GCTOATENBCTBO, YTO KUCIOPOA NPeobIagaeT Takxke B
ruxpocdepe, a B aTMOcepe 1Mo KOIMYECTBEHHOMY COAEPXAHUIO OH Ha-
XOJIUTCSl HA BTOPOM MECTE ([TOC€ OTHOCUTENLHO XHMHYECKM HHEPTHO-
ro rasa a3ora), TO CTAHOBHTCSI OUEBHUAHBIM, YTO C TEOXUMHYECKHUX ITO3H-
LU KHCIOPO SBJISIETCS CBA3YIOUIMM 3BEHOM YeThIpeX 060JI04eK 3eMiIn
(muTocdepsl, runpoctepst, 6uochepst u arMocdepsi). [IpuMedaTensHO,
YTO 3HAYHUTEJBHBIE KOMMYECTBA KMCIIOpOAA OOHAPYXKEHBI TaKXE B Me-
TEOPUTHOM BeluecTBe. Tak, akanemMuk A.E.DepcMaH npuBOOMT Clienyio-
1€ RaHHBIE MO CONEPXAHUIO XMMHYECKHUX BJIEMEHTOB B METeOopHTaX:
Fe—37,04%, 0—28,56%, Mg—11,03%, Si—14,47%.

HHTCpGCY]OU.lPIXCH 3aKOHOMEPHOCTAMHU PACIPOCTPAHEHHSA XMMHYEC-
KHX 3JIEMEHTOB B JiuTOChepe U opMaMM MX HaXOXIEHHUA OTCHUTAEM B
npekpacHoit cBoxke I'.B.BoitrkeBuya m B.B.3akpyrkuna (1976).

CylecTByer npsiMasi 3aBUCUMOCTh MEXIY KIapKaMH 3JIEMEHTOB M
KOJIMYECTBOM MHMHEPAJIBbHBIX BUAOB. DTa 3aBUCHMOCTb IIPENCTaBIEHA B
Tabn. 3.3 (maHubie ILILTIWIMNEHKO M3 MpPUBEAEHHON BhILLE CBOAKH).

Tabauya 3.3

3aBECHMOCTS YRCAA MHEREPAJIOB OT ATOMHMX KJIAPKOS 3/IEMEHTOB

One- ATOMHBIA Yuco One- ATOMHBIH Yucno
MEHT KJIAPK MHHEPAJIOB MEHT K/IapK MHHEPAJIOB
0 53,39 1538 Fe 1,31 346
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

IIns MeHee pacrpoCTpaHEHHBIX 3JIEMEHTOB YKa3aHHasl 3aKOHOMeEp-
HOCTb Hapyllaercs.

HecoBnanenue naHHbIX 1Mo kiapkaM 371eMeHTOB B Tabi. 3.2 1 3.3, Kak
MEI YX€ OTMEYalli BhILIE, OOBIACHSETCS palIMYHBIM 00BEMOM HCXOIHOrO
MaTepHaga ¥ COOTHOLICHHS €ro KOMIIOHEHTOB B paboTax pasimH4YHBIX
aBTOPOB, T.€. KAKOro-1M60 €IMHOTO 3TAJIOHA IOKA HE CYLIECTBYET.

DKOJIOrHY€CKH BaXHHLIM BOIIPOCOM SBISIETCA HCTOPHYECKOE CO-
OTHOLIEHHE 6a3aNbTOBOI, IPaHUTHOM M OCAXOYHOM 060J04YeK (CiIo-
€B) 3¢MHOI KOpHl. B NMpHHUMIE HECOMHEHHAa BTOPHYHOCTHL OCagOY-
HEIX CJIOEB.

Yto Kacaercst COOTHOlICHHS 6a3albTOBOrO M IPaHMTHOIO CJIOEB, TO
3[eCh CYHIECTBYIOT NOIAPHLIE MHEHHS: OAHH HCCIEAOBATEIH HOIMYCKAIOT
TPaHUTH3ALHNIO KOPhI OKEaHWYECKOro THIIA, JPYrHe —— Ga3aJbTH3alIMIO
KOpEl KOHTHHEHTAJILHOrO THIIA.
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IIpu 3TOM Ccreayer ydecTb, YTO KOrja Mbl TOBOPUM O IDaHMTHOM
0605104Ke (WK CIOE), TO Ha CAMOM Jie/ie peyb MIET O LIEJIOM KOMILIEKCE
MarMaTU4ecKuX U MeTaMOpQUYECKUX FOPHBIX IOPOI: IPaHUTAX, PaHO-
BUOPHTaX, THe#cax, NMOPUTaX, KPUCTAUTHYECKHUX CHaHUaxX U Ap.- OIHaKo
BCE 3T MOPOIH IO CBOMM CBOHCTBaM OJM3KM K I'PaHUTaM, IO3TOMY
IPAaHMTH BBICTYNIAIOT KAK Ohl MOIEJIBHBIM 3KBUBAIEHTOM BCEX 3THX I1O-
poa. CpenHsas IUIOTHOCTb ITOPOA TPaHUTHOTO CJIOS cocTaBiser 2,7 T/M°.
I'panuTHasA 060704YKA OT BBHILIENIEXKAILETO OCANOYHOIO CJIOS OTAEIEHA
pe3Koii celicMuueckoil rpaHMLueif (CKaYOK CKOPOCTEH YNPYTHX BOJIOH
okono 0,7 km/c).

To xe caMo¢ MOXHO CKa3aTh 0 $a3aJbTOBOM 000NoYKe. BTO TOXKE
LieJIBI KOMIUIEKC MarMaTH4YECKHX ITOPOX, HO 1O CBOUM CBOCTBAM 011 3-
KUX K 6aszanpraM. CpenHss IUIOTHOCTh 3THX MOPox 2,9 T/M3, a CKOpOCTh
pacnpocTpaHeHHMs CeCMHYECKHX BOJH B HMX MOBH1aerca ot 5,0-6,5
KM/C (rpaHMTHBIA cnoit) go 6,0-7,6 xm/c.

CpaBHUTEIBHBIE JaHHHE IO COCTaBy 6a3ajJIbTOB M FPAaHUTOB MNpPHUBE-
IEHEI B Tabn. 3.4.

Tabauya 3.4
Cocras 623a1pT08 B B 3eMHOH KOphI, aT. %
(mo A1. , 1969)

DneMeHT BazansThl I'pasuTH PasHocTb
H 3,78 1,82 +1,98
o 59,23 62,14 -2,91

Na 2,11 2,29 -0,18
Mg 3,23 0,45 +2,78
Al 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
Fe** 1,87 0,50 +1,37
Fe** 1,42 0,41 +1,01

3HaK «+» B 3TOi TAG/MHIIE O3HAYAET, YTO NPH nepexole 6a3anLToB B
rPAaHUTH B LIENMH CIOXHBIX TEOXMMHYECKHMX IPEBpaLICHUN Takue 3J1e-
MeHTHI, Kak H, Mg, Al, P, Ca, Ti, Mn u Fe, yxonir 1160 B 0Cafio4yHHE H
MeTaMOpdHUYECKHE TTOPOAH, JHGO B ruapochepy. DIEMEHTH CO 3HAKOM
Pa3HOCTH «—», HA0BOPOT, HaKATUTHBAalOTCA B rpanuTax (O, Na, Si, K), xors
pasyMeercsl, He MCKITIOYEH MX YaCTHYHBIN yXOlI 3a NpeaeNnbl HHKIA. YIHUB-
nser aucbanaHc Bogopona U kucinopoga. Ha Hami B3rns, 310 CBHACTEAb-
CTBYET O TOM, YTO, XOTSl BOAOPOI MOXET TePSATLCA B OCHOBHOM B BHIC
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monekyn H,O, norepu Kuciopora KOMIEHCHUPYIOTCS ITyTEM €ro HaKoIl-
JICHHSL B TPAHMTaX 33 CYET JAPYTMX F€OXMMHYECKHX MPOLECCOB.

B uenom GanaHc XMMHYECKHX 3JIEMEHTOB, NPUBEACHHBIX B TabiMue
3.4, noudren. A GONMBUIMHCTBA M3 HMX OH He TpeOyeT Kakux-aubo
CIOXHBIX 0OBSAICHEHHI. Tak, aeduuut docdopa B rpaHUTax 00yCIOBACH
€r0 yXOOOM TPH IreOXMMHYECCKHX Npeobpa3oBaHMAX 6a3aibTOB B OCa-
II04HY10 060104Ky (0Opa3soBanue dochopuros, cM. noapasaen 2.8). 3Ha-
YUTENBHOC KOJIMHECTBO MarHMs IIEpElIO B MOPCKYIO BOLYy, 4 U3 Hee —
B COJISHBIE MECTOPOXICHHS CYNb$haTHOro M XJIOPUAHOTO THUITOB (KH3e-
PUT, TaHrGeHIUNT, GUILODUT, FSTICOMHT, KADHAJUIMT U Jp.). 3a CUET yxona
Mapraiua H xejne3a o0pa3oBaUCh MOIHMHEIC TOJTIH MAapraHieBbIX U Xe-
TIE3HBIX PyA ocanoyHoro npoucxoxaecHus. Kanpumit casbiBancsa ¢ CO,
(YacTMYHO M MarHuit) ¢ 0Opa3oBaHMEM IUIACTOB M3BECTHSAKOB H JOJO-
MUTOB.

Ecnn cyMMHpOBAaTL Pa3sHOCTH 3JIEMEHTOB CO 3HAKOM «-», TO TONY-
YUM CyMMapHyio pa3HocTb 10,86. CymMMa pasHOCTE# 3JIEMEHTOB CO 3Ha-
KOM «+t+» naer uudppy 12,87, yro Ha 2 eIMHHLIB NPEBLILIACT TPEIbITY-
HIyI0. OTO TaKXe SABISIETCH BaXHBIM IOATBEPXICHHEM 00Opa3oBaHuUs rpa-
HUTHOTO CJIOf 33 CYET KOPEHHOH mepepaGoTKU 06a3anbTOBOro Clos.
«/30pTOYHBIC» ABE €NUHHUIIB, OYEBHUAHO, YIUIH Ha GOopMHpOBaHHE Ya-
CTH OCaJJOYHBIX TMOPOI M XUMHYECKOTO COCTaBa rmupocdepnl.

INapaienbHO OCYIIECTBMM CONOCTABUTEIBHEINA aHaIM3 MUHEpalib-
HOro cocraBa 6a3ajbTOBOIl M I'DaHHUTHON ODOIOYEK.

MuHepansHBIA COCTaB TPAaHMTOB MIPUMEPHO CJIEAYIOLHIA (B ckobKax
JAHO CONEPXaHHEe MHHEPAJIOB B rpaHOAMOpPHTaX): KBapu — 40 u 6omnee
% (20-30%); Kanuesnle rmoaeBble WMaTH — no 40% (10-20%); mwiarmox-
na3n — 10 20% (30-40%), cmonrl 5-10% (taxcke 5-10%); apyrue muHe-
payibl BCTpeyaloTcsl peaxko. Ilnarnoxkinassel npeacraBieHkl KUCILIMU pa3-
HOCTAMHU (HATPHEBO-KABLHEBHMH ATIOMOCWIHKATAMU C PE3KUM IIpe-
obnagaHHeM HATpUSA Hal KanblHEM).

B cocras 6a3ansToB BXOAWT 00 50% ruIarMokiia3oB (MEHee KMCIIBIX IO
cofiepxanuio SiO,u ¢ Gonee BLICOKMM CONEpXaHHMEM KaibuHs) H 50 u
6onee % MUPOKCEHOB (CHJIMKATOB MarHUA M XeJie3a). bazansTH B ycno-
BUSAX TOBEPXHOCTH 3eMJIH HEYCTOWYMBEI, MO3TOMY COAEPXAT pSX BTO-
PUYHBIX MHHEPAJIOB (JMHIOT, KAJBLUT, XJIOPUT U AP.).

HauGonee ycToiMHMBEIM M3 BCEX BHILIE MEPEYUCIEHHBIX MUHEPAJIOB
apsiercst kapu (SiO,). B rpaHuTax Ha €ro 100 MPHUXONMUTCA TIOYTH
NONOBMHA BCETO MUHEPANBLHOrO COCTaBa (a MHOrAA U Goyiee MOOBUHBI);
B 6a3anbTax OH OTCYTCTBYeT. bojee yCTOMYMBEI M IUIAarMOKIIA3kl IPaHH-
TOB. OTH (PaKTHl CBUIETENLCTBYIOT O TOM, YTO TEPMOAMHAMUYECKH Gonee
BEPOSATHO 0Opa30BaHME IPaHHTOB 3a CYET Iepepaborku 6a3aJBLTOBOrO
BELIECTBA, 2 HE HA0BOPOT.

Hcxons U3 BHILEHINOKEHHOTO, IIPUXOAUM K OXHO3HAYHOMY BBIBO-
Iy, YTO FPAaHMTHLIA CJIOIt 3eMHOM KOpH SIBISETCA BTOPHUYHBLIM IO OTHO-
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LIEeHUI0 K 6asanbroBoMy cinoio. Eciu BCIOMHMM paHee MpHBENCHHBIE
MpeACTaRICHHS O TPEXCIOHHOM CTPOSHHH KOPBI KOHTHHEHTANLHOrO THIIA
M HBYXCIIOHHOM OKEaHMYECKOIrO THMA, T.e. 06 OTCYTCTBMM IPAHMTHOTO
CJIOSi MOJ OKEaHaMH (3a MCKIIOYEHHEM OKPaUH MAaTepUKOB U OCTPO-
BHBIX IYT), TO U3 BEIBOAA O BTOPHYHOCTH 'PAHUTHOTO CJIOS CIEIYET, YTO
NEpPBOHAYAILHO 3€MHasi Kopa ObUla HpeAcTaRiieHa HCKIIOYUTEABHO Oa-
3a/IbTOBBIM CJI0€M, CIICIOBATENLHO, B JAJICKOM I€OJIOTMYECKOM ITPOLLTIOM
HE MOTJIM CYIECTBOBAaTb U MAaTEPUKU. KpymnHble yyacTku cywum (MaTtepu-
KM) YCTOMYHBO CYILECTBOBaTb Hayald TOJIBKO C TNOSIBIEHHEM Gonee
WINH MEHEE MOLIHOIO I'PaHUTHOrO €108, KOTOPBIit, BEPOSATHO, Hayall ¢op-
MHPOBAaTBCA IOA ZPCBHHUMHM OCTPOBHBIMH IyTaMH (I€OCHHKIMHAJISAMM).
EcrecrBeHHo, U B Te manekue BpeMeHa AEHCTBOBANTM BYJIKAHBI (WIM HX
rpynnbl). ORHaKo BYJIKaHHYECKHE INOCTPOMKM MOIJIM MEPHOAMYECKH
YHHUYTOXATbCA NPOLECCAMH OEKYJallM{, a TaKXe 3a CYET ONyCKaHHUs
MODPCKOI'O THa IOTrPyXaThCs MO YpOBeHb OKeaHa. KpoMe Toro, onu BecbMa
HEeOMaronpUaTHLI I CYIUECTBOBAHMS M Pa3BMTHS XH3HM (JIaBOBbIE
MOTOKH, BHIOPOCHI METUIOBLIX TYY, SHOBUTHIX Ta30B M T.IL.).

KOCBeHHBIM OATBEPXACHHEM [IEPBOHAYANBLHOTO (POPMHPOBAHHSA Ipa-
HUTHOTO CJIOS MTOA APCBHUMM OCTPOBHBIMU JTYTaMH SIBJIAETCA TOT YCTAHOB-
JIEHHBIR (aKT, YTO UMEHHO MTOX HUMU MOLUHOCTh 36MHOM KOpBI 3aHHMAaeT
MPOMEXYTOYHOE TMOJIOXEHHE (MEXIY KOHTAHEHTATBHOM M OKEaHUYECKOi),
4 I'PAaHHUTHBIA CION TOCTEIIEHHO IEPEXOAUT B Ga3asIbTOBBIIL.

B Hactosiuee BpeMs Gosee WM MEHEE TOYHO YCTAHOBIEHO, YTO MPU
BO3pacTe 3eMiau okono 4,5-5,0 mipa ne1 (mo apyrum oueHkam 6,5-7,0
MJIPZ JIET) XHM3Hb Ha Heil 3apoawiach He paHee 3,5-3,7 MJIDA JIeT Ha3aj.
Ho nocneaxero BpeMeHH He GBUIO Bpa3yMHMTENLHOrO OTBETAa HA BOIIPOC:
ToyeMy Mo KpaiHeil Mepe B TeueHue 1,5-2 miapa jer Ha 3emile XU3HH He
6bUT0, a NOTOM BAPYT MOSIBUINCH GakTepuu U Boaopocan? YTo xe npo-
HM30LUIO «BIAPYT»?

N3 BBILIEHITOXKEHHOrO BRITEKAET, YTO B T€ JAaNEKHE BPEMEHA XH3Hb
M HE MOIJIa BO3HMKHYTb. OIHa U3 MPUYMH 3TOr0 — HAIHUYME CTUIOLIHOMN
BOAHOH OOONIOYKHM (€CTh U HPOTHUBOMOJOXHLIE TOYKH 3PEHHUS, O YeM
GyaeT cka3zaHO HMXE) H TYCTO NEPBUYHOMN YITIEKHCION aTMochephl. 3a
HECKOMBKO MWUIMapAOB JIeT 6bUTd chOpMUPOBAHEI KPYITHBIE «IHH3BD»
ITPAHUTHOI'O CJIOA, YTO OOECIIEYMIO YCTOHYMBOE CYLIECTBOBAaHHE NpaMa-
TepukoB. IIpu rpaHuTH3aUMKM 6a3abTOB REICBOGOXIABILHICH KaNbLMi
CBA3bIBAJI 3HauYMTeNbHOE KoMu4ectBo CO, armocdeprl. TlosBwmucey Me-
KOBOIBS, ONarONpUsITHbIC VIS 3apPOXICHUA NMPOCTEHILIMX OPraHHU3MOB.
KonBeiiep xu3uu 3apabora.

Taxum 06Gpa3om, B COOTBETCTBMM C HAIUMMM BO33PEHHSAMH MMEHHO
HanpaB/IeHHOe pa3sBUTHE JUTOChepsl Kak cyberpara GHocdephl sBisieTcs
ONPEACISIIONIEH IIPUYHMHON HANpPaRIEHHOCTH 3BOJIIOLIMH XHU3HH Ha 3emiie.

B Hacrosillice BpeMsI B F€OTEKTOHHKE I'OCIIOACTBYIOLIEE HONOXEHHE
3aHHUMACT KOHIUEIMIIHS TaK HAa3bIBACMOH «HOG0U 2100aAbHOU MeKmOHUKU»
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WIH «meKmoHuku naum». OCHOBHBIE TTOJIOXEHHS 3TOM KOHUEIILIMK CBO-
JSITCSL K CIEAYIOLIEMY. '

Asropsl xoHuenuuu (B.Uzakc, Ix.Onusep, JI.Caitke, K.JIe IMuwioH,
B.Mopran, I Xecc, P.Jluri v op.) cMTaioT, YTo IMTOChepa COCTOMT U3 KPYII-
HBIX XECTKUX U MOHOJIMTHLIX [UTMT, KOTOPbIE KaK OBl IUIaBalOT HA BA3KOH U
TUTACTUYHOM OBOJIOUKE — acmenocgepe, KOTOpas MPUYPOYEHA K BEPXHEH
MaHTHHU 3eMTH. JIMTOChEpHBIC TUTMTHI KCIIBITHIBAIOT CMEILICHHS! TPEX THITOB.
[lepsblit THN — pazdeuz Wiv cnpedure IPOUCXONMT B PUMTOBBIX 30HAX Cpe-
AUHHO-OKEAHNYECKUX XpeOTOB (0 HUX MOApOOHee CM. B CIEAYIOLLIEM [TOApa3-
nene). Bropoit TMII — coxamue; OHO NMPUYPOYEHO K TaK HA3bIBAEMBIM 30HAM
3asapuykoeo-benvbogha — riIyGOKOBOAHBIM XeNI0OaM OKPaMHHBIX 4acTeil
OKeaHa BIONb ITYOMHHBIX PAYIOMOB, K KOTOPhIM TATGTEIOT TMITOLIEHTPHI IITy-
GOKOGOKYCHBIX 3eMIIETPSACEHMIA; B 3THX 30HAX TNPOMCXOIUT IOIBHUTAHHE
TUTMTHI NOJ, TUTMTY M MOMJIOLUEHHE HIDKHEH TUIUTEI BEIECTBOM MaHTHH (Y-
dyxyus). Tpetnit BUL — cdeuz, KOTOPBIH TIPOMCXONMT BIOTb TPAHCHOPMHBIX
PazIOMOB IUTHT. B COOTBETCTBMM C TpeMsI THIIAMU CMELUEHHIA JIMTOCEPHBIX
TUIMT BBUIEJSIOT TPM THIA UX IPAHML dueepeeHmubie (pa3pacTaHus), decm-
PyKkmuenbie (NIOITIOLLAIOLIME) U mpancgopmHbie (CKOMB3SILHUE).

B 30Hax cripeaMHra poxnaercs HoBasi OKeaHHYecKas Kopa. I1pu cron-
KHOBCHHUU MAaTEPHKOBHIX U OKEAHMYECKHX JTHUTOCHEPHBIX IUTMT ITPOUC-
XOIMT CKIaIKOOOpa3oBaHWE KM PACTYT TOpPEHL

PaccMoTpeHHast (BechbMa pedepaTMBHO) KOHLENLIUS «TEKTOHHMKM
TUTMT» AOCTAaTOYHO XOPOWO OOBSICHSACT psAn HabmoaaeMbIX ¢akToB, B TO
XK€ BpeMs OCTaBJIfAsl HEPEIIEHHBIMU TaKHEe MPOOaEMbl, KaK IIPOHCXOXAE-
HHE OKEaHHYECKHX BIIaJWH, BO3PACT OKEAHOB H MAaTEPUKOB, 3aKOHOMEP-
HOCTH HX Pa3sBUTHSA, MMEIOIIME HEMOCPEACTBEHHOE OTHOLUEHHE K 3BO-
JIIOLIMM XU3HU Ha 3emie.

Belilie MBI yXe BbICKa3anM CBOIO TOYKY 3PEHMsl O MEPBUYHOCTH OKe-
aHOB MO OTHOLUEHHIO K MarepuMkaM. Huxe BKpaTiie OCTaHOBMMCS Ha
3TOi W IPYTHUX TOYKaxX 3peHHS I10 JAaHHOMY BOIPOCY.

Bce coBpeMeHHBIE npeacTaBieHUs O (POPMHUPOBAHUU KPYITHBIX TEK-
TOHUYECKHX CTPYKTYp 3eMJIM (OKE€aHHMYECKMX BMaAMH H MAaTEPHUKOB)
MOTYT ObITb CBEAEHBI B TPH TPYIIIH I'MIIOTE3: JIepBUYHOCTH 0Opa30Ba-
HHS OK€aHOB, OXHOBPEMEHHOCTH OOpa30BaHMA OKEAaHOB M MAaTEPUKOB U
BTODHYHOCTH OKEaHOB.

I'vnoresa nepBUYHOCTH OKeaHOB HaMM O0GOCHOBaHa Boille. Bianskue
B3JISIOBL BBICKAa3bIBAIM MHOrue uccienoBarenu (Kpomorkun, 1961; Ba-
CHJIBKOBCKMIi, 1964 u 1p.), moamepXuBaBlUMe THUITOTE3bI HEOGPATHMO-
HaITpaBICHHOrO Pa3BHTHA 3€MHOH KOpBI; 10 UX MHeHuIo, auddepeH-
UManMs BeleCTBa MAHTHM 3eM/IM NPHBEIA K BBIAEIEHUIO CHayana (B
ZROreOIOTUIECKYI0-OKEaHHYECKYI0 CTAaIUuI0 Pa3BUTHA) TOJMBKO Ga3aib-
TOBOI'O MaTepHasia KOpHl (HyKkaeapHas cTamusi pa3BUTHA 3eMin). 3aTeM
HaCTyIIMJIa 2e0CUMKAUHAABHO-nAGMPOPMEHHAA CTANUA, IPOAO/IKAIOLIAACH
1 B Hawe Bpemsa. OHa XapaKTepu3yeTcsi pOCTOM CHMAaMYECKOH KOpHI M
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COKpallleHHEM IPOCTPaHCTBA OKE€AHWYECKMX BMAAUH, B KOTOPBLIX MNMpO-
Io/xaercd HapauiusaHve 6GasansToBoil Kopel. Ilo II.H.KponotkuHy,
npouecc mubdepeHIIHALMM BEWECTBA 3eMIH TIPOUCXOOUT HEoOpaTHMO,
NMpUYeM OKEAHUYECKHE CTPYKTYDPHI MOCTENEHHO 3aMEHSIIOTCS KOHTHHEH-
TalTbHBIMH. O pa3sBUTHH CHAJSl B TEYEHHE I€OJIOTMYECKOro BpEMEHHU CBH-
JIETENLCTBYIOT U Apyrie (aKThl: KOHTMHEHTANBHLINA penibed B HacTosllee
BpeMsl BBIpaXEH pe3ue, YeM IIpexie; B PaHHHUE TeOJIOTHYECKHE 3MOXH
HMEIKCh Oojiee OOLIMPHBIE 3MUKOHTHMHEHTAIBHBIE MOPA U T.IL

M3 3THX (aKTOB BBITCKAIOT BaXHbiE OMOJIOrO3KOIOrHYECKHE BLIBOALL
Bo-nepBbIx, ¢ IpUOTICKEHHEM K HALMM JHAM CO3IaBTMChH Bee Honee Gita-
TOMPHUSATHBIC YCIOBHS IUIA BUAOOOPAa30BaHUS M CYILECTBOBAHMSA XH3HM Ha
cyiue. Bo-Bropbix, 6onee GnaronpUsTHBIC YCJIOBUS UL 3BOMIOLUUH MOpC-
KoM ¢uiope!l M GayHbl CYLLECTBOBAIM B I€OJOrMYECKOM MPOLLUIOM 3E€MIIH.

MpHorwue reodusuxu (Bullard, 1954; Maruvukwit, 1958; Jlioctnx, 1962 u
Ip.) OTPHLAIOT OGpaTHHIi IpoliecC — Ga3abTU3aLMHA MaTEPUKOBOH KODHI.
Ilo ux MHeHMIO, GoNlee fAerkas MaTepHMKOBasi KOpa HE MOXET YTOHYTh B
cybecTpaTe, TaK KaK 3TO TNPOTHBOPEYMT OCHOBHOMY NPUHUMITY u3ocmasuil
(Tax, HarmpuMep, aiicGepr He MOXeT YTOHYTH B MOpckoif Boae). Kpome Toro,
JIETKOE BELIECTBO KOPHI IPU €ro paCTBOPEHMHU WIM NOIPYXKEHUU B MAHTHIO
MPOSBWIOCh ObI B OTPHLIATENBHBIX WIM TOHUXKECHHBIX IPaBUTALIMOHHBIX
aHOMAJIMSIX, YEro Ha CaMOM JieJie He Habmonaercs.

B.B.Benoycos (1962) Takke CUMTAET, YTO Ha paHHEH CTaAMM Pa3BUTHSA
3emwtn GosblLIAs YacTh €€ HOBEPXHOCTH He ObUIa pacwiCHEHa Ha MaTepHKH
M OKeaHbl; BO3MOXHO, CYILIECTBOBAIIO MHOXECTBO MPOrMGOB U MOAHATHIA,
6oee WIM MEHee PaBHOMEPHO paclpeleieHHBIX Ha MOBEPXHOCTH 3eMITH.

M3 runore3bl NEpBUYHOCTH OKEAHOB IO OTHOLICHMIO K MaTepHKaM
BBITEKAET CIeaylouasi CXeMa JBOMIOLMH XU3HU Ha 3emie (Ta61.3.5).

Tabauya 3.5

DBONIOLMA KHIHH HA 3emie B CBA3A CO CTAHOBIECHHEM B
Pa3BHTHEM CTPYKTYP 3eMHON KOpb

CTaHOBJIEHME H Pa3BUTHE
OKEaHHYECKHX BIAIHH U
MATEpHKOB

Cragust pa3BuTHs
3e

NUTH DBOMOLMA XH3IHH

1. Horeonoruye-
cxas
2. I'eonornuyeckas

1. CymecTBOBaHME CIUIOWHOH
OKeaHW4ecKoi 060MoUKH

2. 3apoxueHue MaTePHKOB

3. Pa3BuTie MATEPUKOBHIX

OTCYTCTBHE XHM3HH

ITostBneHne BOOOpOCIeit u
a HBIX GaKTe puit

HErnyoOKHX 3INMTHKOHTHHECHTAJIb-
HBIX U BHYTPHKOHTHHCHTAJIBHEIX

Mogeﬁ
5. YraybGneHnue Mopeit U OKeaHOB

CTPYKTYD INosBieHWe M pPa3BUTHE OCHOBHBLIX
TMIIOB MOPCKHX OPTaHU3MOB
4. Ilupoxoe pacnpocTpaHeHue | Pa3Burie MpecHOBOAHMIX

OpPraHM3MOB; BHIXOJ XM3HU Ha
cyury

INosBaeHne rayGoKOBOgHOK

dayuu
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CornacHo npyroit Touke 3penus (Schuchert, 1935; BepHanckuii, 1933
H [Ip.) KOHTHHEHTH W OKeaHBbl SIBJISIOTCA MEPBO3NAHHBIMU CTPYKTYp-
HBIMH 3JIEMEHTAMH 3€MHOI KOpBl. DTH B3rsAAbl Kak Oyaro noarsepxiaa-
I0TCA IUIAHETOJIOTHYECKMMH UCC/IEIOBAHUSAMHU, B COOTBETCTBHH C pe3yJb-
TaTaMM KOTOPBIX Ha BHYTPeHHHUX TulaHeTax ConHeyHo# cucteMsl M JIyHe
YCTaHORJIEHBI CTPYKTYPHBI THUIIa «MOpEi» U «MaTEpUKOB», a TAKXE OTCYT-
CTBHEM Ha KOHTHHEHTaX IIyOOKOBOAHBIX (aOMCCalIbHBIX) OTIOXECHHH
(Takye OTIOXEHUS HeGONBIIONH MOUIHOCTH WU3BECTHHI TOJNBKO Ha HEKO-
TOPBLIX OCTPOBaX B 30HE aILIIMICKONM CKIaaYaTOCTH, HalpuMep, Ha bap-
6amoce u SIBe).

Tperss TOUKa 3peHHUs AOITYCKAET BTOPHYHOCTh OKEAHMYECKOM KOPBI
Y oKeaHHyeckux BrianuH. Tak, B.B.Benoycos cuuraer, yto cHayasia ¢pop-
MHMPpOBAJNach CIUTOLLIHAS MaTepUKOBas KOpa, a 3aTeM OHa npeobpasoBa-
Jlach B oKeaHu4eckyio. OH Xe M IpyrHe aBTOpbl OTMEYAIOT, YTO B ME3030€
M KalHO30€¢ NpOSBWIACh TCHACHLIMS POCTa OKEaHOB 3a CYET MaTePUKOB
(pacnag CesepHoro Matepuka JlaBpasuu M 10xHoro — ['oHnsassl). Oa-
HaKO BHIIlIE HAMH OBUIO II0Ka3aHO, YTO 6a3aJbTU3aLMA TPAHUTHBHIX IO-
POl — MpOLIECC MAIIOBEPOATHHIA ¥ He NMOATBEepXHaercsd GanaHCOBBIMH
TEOXMMHYECKHUMH PacCuYCTaMH.

Tloxanyif, caMbIM CHJIbHLEIM APFYMEHTOM B IOJIb3Y «MOJIOAOCTH»
OKEaHOB SBJAIOTCS OTHOCHUTESIbBHO HEeOONbLIME MOILUHOCTH B HHX OcCa-
JOYHBIX OTIOXEHHH 1 HX ¢aHepo3oiickuit Bo3pacT. Tak, U3ydeHHE L1y-
GOKOBONHEIX OCAJKOB METOIOM CEHCMHYECKOrO OTpPaXeHHOro mpodu-
JMpPOBaHHUsA ITOKa3ago, yro B CeBepOaMEpUKAHCKOM, APIEéHTHHCKOM H
APYrux 6acceifHaX ATIIAHTMKM HMX MOIIHOCTb BapbUpPYeT OT 2 1O 3 KM, B
1o Bpemsa Kak B Tuxom u MHaMiickoM okeaHax oHa meHee 50-100 m.
Bospacr Amnantuueckoro, Uunuitickoro 1 CepepHoro JIefOBUTOro oxe-
aHOB NMPUGIN3UTENLHO JATUPYETCA KakK rocienaneo3oiickoit. Mononoi
Bo3pacT THXOro okeaHa IOATBEPXIEH pe3ynbTaTaMM OypeHHUsl ¢ aMepH-
KaHckoro cyaHa «[imomap YesuieHIXKep», COINIaCHO KOTOPHIM BO3pacT
OCaJIOYHBIX MOPOL, JIEKALIMX Ha §a3aJIbTOBOM CJioe, HE JIPEBHEE MO3AHE-
1opckoro. OIHAaKO NpPH 3TOM HEOOXOAUMO y4Y€CTh, YTO, 110 KaHHBIM OKe-
aHOJIOTMYECKUX MCCIIENOBaHHM, TONBKO Ha fHe Tuxoro okeaHa AeiCTBY-
et okoyo 10 ThICSY MOXBOAHBLIX BYJKAHOB, 3TO mouTH B 20 pa3 Goiblle
10 CPaBHEHHIO C KOJIMYECTBOM JEHCTBYIOLIMX BY/JIKAaHOB Ha CylIe (BCEro
540). EcrecTBeHHO, YTO NPOIYKThI MU3BEPXCHUN MOITIU MOTHOCTBIO ac-
CHMHMIMpOBATh MAJIOMOILIHBIE Gojiee IpEeBHHE OCANOYHBIE OTIOXKEHUSA
3TOr0 OKeaHa.

B TO Xe BpeMs NMpaKTHYECKU OECCIIOPHBIM SIBISETCA BHIBOA O TOM,
YTO B COOTBETCTBHH C TEOPHEH H30CTa3uM, IIyOMHBI MOPEH H OKCaHOB
3aBHCEJIM OT IUIOIIATH M BHICOTHI MaTepHKOB. C 3THX MO3KULIUHA APCBHHE
MOPCKHE M OKEaHHYECKHE BOXOEMB! ObLUIM Oojiee MENKOBOAHBIMM, T.€.
6osiee GNAronpUATHHIMM IS PACCEICHUS M 3BOJIOLIMH B HUX MOPCKHX
opranu3MoB. UMeeTcsi MHOXECTBO NMOXTBEPXIACHUN 3TOMY.
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Tax, nokembpuiickue dwcecnuaums (xene3ncteie KBapuuTh Kpupo-
ro Pora, Kypckoit MarHUTHOI aHOManuM M Op. PaifOHOB) CYMTAIOTCS
00pa3oBaHUAMH MEIKHX, OYEHb ONMpPECHEHHBIX 0acceiiHOB 6IU3 Cylliy C
PaBHHUHHBIM pesibehoM (OTCYTCTBYET NMPUMECH TEPPUIEHHOrO MaTepHa-
na). Takoe NPOUCXOXICHHE XKENEIUCTHIX MOPON TOKEMOPUS TOATBEPX-
HAcTCA HAMTMYMEM B HUX KOCOCIOMCTBIX U JTMH3OBHAHOCIOUCTRIX CEPHIA,
a TaKXe BOJHOMPHOOMHBIX 3HAKOB U Jaxe TPewMH ycbixaHus (Tep-
wioir, 1965; Kynuw, 1965 u ap.).

JL.B.Pyxun (1959) ormeuaeT, 4To B Me3030§iCKOE BpeMsI F€OCHHKIIH-
HaJIbHBIE HacceHBl MEHee KOHTPACTHO OTJIMYAIMCH OT MIaT)OPMEHHbIX
Mopeii (0 FeOCMHKIMHAMAX U TutaThopMax noapoGHee cM. B Noapasiesne
3.3) wenwda, yeM B HacTosAILEE BPEMS; IMLLD HEKOTOPHIE TEOCHHKIIMHA-
s (Teruc, MHmoHe3uiickue MOpsi) XapaKTepU3OBAIHCH ITyOUHAMM B
HECKOJIBKO THICAY METPOB. B BepxHeM najico30e BCTPEYaIOTCS OTIOXEHMUS,
obpasoBaBiumreca Ha riay6uHe okono 1000 M (MolLHbIe pUGOBBIE MACCH-
BbI, 3HAYHTE/IbHO BO3BBILLAIOIMECSA HAJl TPUIICTAIOIUMMY YYaCTKAMH IHS);
B HHXKHEM XK€ MAJIe030€ TaKMe 0Opa3oBaHUS HEU3BECTHHI, 3aTO LUMPOKO
PacrpoCTpaHCHbl MENKOBOAHBIE INIMHUCTHIE OTJIOXKEHMS C IPAITONUTA-
Mu. [Toxoxe GbUTO M THO APEBHMX IIATHOPMEHHBIX MOpPEH, YTO 0GYCITO-
BUJIO TIOCTOSIHCTBO COCTABa OTJIOXKEHHM Ha 3HAYMUTEJBLHBIX [UIOLIAZSX.
Ha npeobnananue B naneoszoe cpaBHUTENBHO HErNTYGOKHMX SITUKOHTH-
HEHTAJILHBIX U BHYTPUKOHTHHEHTAJIbHBIX GacceifHOB, BO3MOXHO, yKa-
3bIBACT IIMPOKOE PACIpOCTpaHEHHUE IO IUIOIAIM M OFPOMHBIE MOHIHO-
CTH eanozennsix (CONEHOCHBIX) popmaumit. B Me30KaitHO30€ yxe He Ha-
611012/10CH OTOGHOTO Pa3BUTUSA 2a.102eHe3a, XOTS B OTAENBHBIC TIEPHUOMbI
(nanpumep, B Tpuace) KIMMar 6bUT XapKHUM H 3aCYLWIHBBIM.

[To mMeTomy aHAJIOrMM PacCYMTAHO, YTO CPEAHSS BbICOTAa I'OHIBAHMI
(mo HaspaHMIO KHsikectBa Tona B MHmuu) cocrammsuia okono 1000 M
Hal ypoBHeM okeaHa. Ee pacnan Ha ABcrpanmio, AHtapkriay, HHnoctaH,
Adpuky u IOxHy10 AMEPUKY MOr PE3KO MOHM3UTH CPEAHIOI LIyOHHY
OKCaHOB M HECOMHEHHO CIMOCOGCTBOBaT (POPMUPOBAHHMIO OOIIMPHBIX
HerTy6OKMX 3MUKOHTUHEHTAIBHBIX M BHYTPUKOHTHHEHTATLHEIX 6acceii-
HOB. ITpu 3TOM pa3Mepsl COGCTBEHHO CYLIH JOMKHEI GBUTH PE3KO YMEHb-
IIMTBCA, TaK KaK 3a CYET MOAHATUA OHa OKeaHa HPOUCXOMWIH mpaHc-
2peccuu (HACTYIUIEHHE MOpPS Ha CylIy) OFPOMHBIX MacIuTaGoB.

OryckaHie IPOMagHBIX Y4acTKOB JHa THXOTO OKEaHa OTMEYEHO B
HEOreH-YEeTBEPTUYHOE BPEMS, YTO HAXOAMT MONTBEPXKICHHUE B aKTHBHO
pacTymiMx BBEpX MHOTOYMCIIEHHBIX KODAJ/UTOBBIX OCTPOBAaX, a4 TAKXE B
TUTOCKOBEPHIMHHBIX BYNKAHaX — eailomax, OOHapyXHBaeMbIX Ha GOb-
LIKX ryOKHHaX (TUIOCKOCTh BEPLUMH YKA3BBAET HA TO, YTO OHM CPE3aHbI
OKE€aHUYECKUM Npuboem). ‘

B cBSIaM ¢ BBILEHITOXEHHBIM OMPENENEHHBIN HHTEPEC MPEACTABIA-
€T NMPOMCXOXICHHE ITyOOKOBOTHOM hayHEI.

192



B u3BectHolt cBoeit MoHorpaduu JI.B.PyxuH nuiuer: «uMeolmecs
r€OJIOrMYECKME JAaHHBIE KaK GyATO CBHUAETENBLCTBYIOT O TOM, YTO IyGO-
KOBOIHbIE GacceiiHbl KaK LIMPOKO pacripocTpaHeHHas ¢opma penbeda
MOPCKOTO JIHa MOABIAIOTCA JIMIIL B BEPXHEM Maneosoe» (1962, crp.507).
OH yKa3BIBaeT, YTO C 3THM IPEANIOIOXKEHHEM COINACyeTCcsl BO3pacT CO-
BpeMEHHOH rinybokoBoaHo# ¢ayHbl. IIpu 3toM JI.b.PyxuH ccuunaercs
Ha paboty JI.A.3eskeBnya (1949), KoTOphIif OCHOBHIBAsICH HA TOM, 4TO B
COBPEMEHHOI TAyOOKOBONHO#M (payHe MPHUCYTCTBYIOT SHIOEMUYHEIE CC-
MEHCTBA ¥ KJIACCHI, ONPEAETIUT JABHOCTH UX BOBHUKHOBEHHUS B HECKO/b-
KO COTEH MWUTHOHOB JIET, T.¢. T/IyboKkoBonHas ¢ayHa Hayana (opMHpO-
BaThCs MIPUMEPHO C MAaeo30s.

B 3axkioyeHre AaHHOro nojipasfesa OTMETHM, 4To UMeHHO JI.B.Py-
XHH, MOXaNyif, Hanbosiee TOYHO BHIPAa3WJ CYLIECCTBYIOILYIO CBA3b MEXIY
pa3BUTHEM OKEaHOB M MATCPHKOB M 3BOJIOLIMEN XWBHIX OPraHH3MOB:
«E€CJIH B MCTOPHHM MOPCKHMX OPraHM3MOB OTYETIHBO BBIPAXEHO YacTH4Y-
HOE TIPUCMOCOOJICHHE APeBHEH MEJKOBOAHOM (dayHBl K OOMTAHHIO B
OTHOCHTENIBHO ITyGOKOBOAHBIX YCJIOBUSIX Onarozapsi pe3KOMy COKpa-
LLEHUIO TUTOLLAAU MEJIKOBOIbS, TO Ha cyllle, Hao6opor, HabaoxaeTcs sIB-
Hasl TEHIEHLUS K OCBOCHHMIO OpraHu3MaMM Bce GoJiee BO3BBIUCHHBIX M
yAaNeHHBIX OT MOps mpocTpaHcTB» (1962, crp.523).

3.3. DKOJIOTHYECKAA POJIb ITPOIIECCOB
- T'OPOOBPA3OBAHWSA

OnHoit 13 Hepa3paGOTaHHBIX M, MOXATYi, aXe HEOCO3HAHHBIX ITPO-
6JieM 3KOJOTHH ABJSICTCS YCTAHOBJIICHHE B3aHMOCBSI3M MEXIY Pa3BUTH-
€M XM3HU Ha 3eMJIe H MpollECCaMM ropooOpa3oBaHUs.

B 1esnoM 6pU10 H3BECTHO JAaBHO, YTO ropooOpa3oBaHME MPUBOAMUT K
MOBHILLEHUIO «CPEIHETO» YPOBHA MaTEPHKOB, CJIEOBAaTEAbHO, BJIMACT Ha
KIMMaT U Ipyrue npupoaHbie akropni. OnHaKO NPUMEHUTEIBHO K
3KOJIOTMU 3T0 OOCTOATENLCTBO KOHKPETHKHM HE MMEJNO, XOTA IIpeAro-
CBUIKH ISl 3TOro GpUIH.

Tax, U3BECTHO, YTO B YCJIOBHMSIX OCTPOBHOM (M JaXe MaTepUKOBOH)
H30JLIMM BO3HHKAIOT H COXpaHAIOTCH crieuududeckue GopMbl XU3HH
U JaXe BETBH ee 3soymonuy (ABcrpanus, Fananmarocckue ocrposa, KaHa-
pHL H T.I1.). A 4TO TaKOE OCTPOBa HJIH OCTPOBHHIE Ayru? B oCHOBHOM 3TO
HapacTalolMe co JHAa OKeaHa BYNKAHbI WIH HadaJbHasl CTaAMs 3apoXie-
HUS OyoyliuMx ruManaeB (B r€OJIOrMH TaKHE 3apONHILIM FOPHBIX CHCTEM
IPHHATO HA3BIBaTbh «KOPOUALEPAMUY).

B 3TOM nnaHe npumevareIbHa 3aKOHOMEPHOCTh, YCTAHOBJICHHAs €LIe
nccnenoBaHusamMy H.H.BaswioBa, KOTOpHIit B OAHOM M3 CBOUX paboT
nucan: «[JTaBHHIM MHpPOBBIM (POKYCOM, BOOPaBILIHUM B ceOs MOpPa3NTe/h-
HOe MHoroo6pasue (opM KyJbTYpHBIX MIICHHI, OKA3ajlach MaJIeHbKas
ropHasi AGucCHHMS... BroppiM MHPOBEIM o4yarom ¢opmMooOGpa3oBaHHSA
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NMIUCHUI ABAAETCA MPOCTPAHCTBEHHO BECbMAa OTpaHHUYeHHasi 06acTb,
NPUMBIKAIOLWIAA K I0XHOMY NOAHOXbI0 BocrouHoro I'mHaykyuibsi u
3anaghbix ['MManaess.

CrnenoBarensHO, MOXHO MPEANONOXUTh, YTO JIOKANBHBIE YY4aCTKM
H30JISILIMH, KOTOPBIC CO3AIOT FOPHBIE CUCTEMBI, CIIOCOGCTBYIOT COXpaHe-
HHIO HaNpaBICHHbIX MyTalMi, GOpMUPYIOLIMX Te HOGOH, U IPETSTCTBYIOT
HX «pacTBOPEHHIO» B OOLLEH Macce KaKoro-iMbo BHaa. B 3ToMm acnexre
MOXHO cornacutbesi ¢ B.M.MyxauesbiM (1975), KoTopIit ropsl Ha3Ban
«(dabpUKaMi MyTaLlHii».

Bo3MOXHBI ¥ IpyrHe OGBACHEHHS 3TOrO0 MHTEPECHOTO MPUPOLHOTO
ABNEHUA (yCWICHHME OOGIYYeHHsI OPraHM3MOB C BBICOTOIA, CTPYKTYPHBIE
OCOBGEHHOCTH TaIOM JIEAHMKOBOM BOMbI, €6 H3OTOIHBI! COCTAB M T.IL.; HE
3ps /lio6ya Ha3Bal XM3Hb «ONYILERICHHOMN BOHOI»).

Ho 3710 B npuHUMIIE HUYEro He MEHAET: BAMSHHME rop Ha 3BOJIOLIMIO
BHI0B — ¢akT GeccriopHblit. [103TOMy HUMXe MBI TOMBITAEMCS [IOKA3aTh,
KaK HMCHHO 3BOMIOLMS XWU3HU CBf3aHa C KOHKPETHLIMH I'opoo6pa3o-
BaTEJIbHBIMH IIPOLIECCAMH.

CHauana BepHeMcs K Tomy, yto noamerwt H.U.BaBwios — k ropam
A6uccunny, TuHaykywy u I'mManasMm. DTO NMPeMMYLUECTBEHHO MOJIO-
AbIC TOPLI, OTHOCHMBIC I'€OJIOraMy K IMOCIEAHEMY 3Tany ropoodpa3osa-
HUSl — anbnuickoMy. Takue Xe MONOABIE rOPsl — I0XHO-aMePHKaHC-
kue AHnel. He motoMy M MMEHHO OTCIONa MPHIWIM K HAM KapTodens,
TOMAThl U APYTUE KYJILTYpPHI?

B npensinyiiem pasnene Mbl yxe NMpUBOXMIN Tre€OXPOHOJIOTHYECKYIO
Kaxy (cM.1ab6n.2.2). OxHako B Hel He 6bUIM OTPaXEHH MOXH FOPoo6-
pasoBaHus. Huxke morbIraeMcsl HailTH JIOTMYECKYIO CBAA3b MEXAY ITOM
LIKAJIOH M NpOoLEecCaMK ropooGpa3OoBaHUA.

Bcero B MCTOpMM pa3BHTHsi 3€MHOH KOPHI BHUIEJSIOT AECHTh 3IOX
ropoodpa3oBaHus (WIH meKmozeHe3a): CAaMCKy10, 6eJIOMOPCKYIO, Kapeb-
CKYI0, CaTIypCKylo, 6aiiKanbCKylo, KATEIOHCKYIO, FePLIMHCKYIO, ME3030i -
CKY10, aILITHHCKYI0 M THXooKeaHcKylo (EpuwioB u ap., 1986). Iepssie
YETBIPE SIIOXH 3aBEPIUMWINCh K Hayaldy MO3AHEro IpOTEpo30s. Dmoxa
GaiiKaNbCKOH CKITANYaTOCTH NPONOMXKANACH OT CEPEAMHBI [pOTEPO30s
[0 Hayajna KeMOpuiickoro nmeprona, KajieIOHCKQIl OT MO3IHEro npore-
po30s — 110 cuiIypa (MecTaMH N0 AeBoHa). MOLIHEE TepUMHCKHE Top-
HBIC COOPYXEHUA HAYAIHCh GOPMHPOBATLCS C OPAOBUKA-AEBOHA M TPO-
CJIEXHMBAIOTCH BIUIOTH AO INO3AHETO TpHaca. IIpomoKHTENbHOCTD ME30-
30MCKOM 3MOXH ropoo0pa3OBaHHA — € KOHLIA IAJe030d A0 IO3AHEro
mena. Ilocnennue nBe snoxu (MHOrAa OGBENMHAEMBIE B OXHY —IOXKHO-
JIBITUACKYI0) HAaYaJli MPOSBIATLCS B MEPMH H MPONOIKAIOTCA IO CEil
ACHb.

YXe caMo nepevyncieHue 30X TEKTOreHe3a, BPEMEHH HX TposBie-
HHMA H COIMOCTAaBJIEHHE C rPAaHHULIAMH €OIOFMYECKMX 3P HaBOAUT Ha ce-
PBE3HHE pa3sMbILUIEHHA. TaK, KOHeL IepuMHCKON CKIAXYaTocTH (Io-
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3MHUWI TpUac) YAMBHUTEIBHBIM 00Opa3oM COBMajaer ¢ KOPCHHBIMM H3-
MEHEHHAMH B OpPraHMuYecKoM Mupe (BeiMepsio okono 9/10 naieosoitc-
KMX BMIOB) Ha rPaHHLE IMaJe030i-TpMaC, YTO MPHUBEIO K PacUBETY Me-
3030itckoil ¢iopbl M dayHbl. Me3o3oicKas CKIaayaToCcTh 3aBeplLIMIAch
B KOHLIE BepXHEMEJIOBoi 3moxu. U onsre 310 COOBITHE NMPAKTHYECKH
COBMANAeT C HAYATIOM Kai{HO30MCKOM 3pHI (3PBI «HOBOH» XH3HU). Cnox-
Hee JeN0 00CTOUT ¢ Gosee APEBHUMHU IMOXaMH TEKTOreHe3a; BO3MOXHO,
Mo TOW NMPHUYMHE, YTO XH3Hb Ha CyLIy BBIUIA TOJBKO B MaJC030€¢, 3 HA
BOJIHBIE OPraHM3MbI ropooGpa3oBaHKe (HaXe ITOJBOIHOE) OTPAaXanoCh
ropasno cnabee.

OnHAKO NPH 3TOM CJEAYET YYECTh, YTO UMEHHO ropoobpa3oBaTeib-
HBIC IBMKEHHMSI MOIVIM CYLIECTBEHHO RIMATH Ha pasMepsl cywin. Bos-
MOXHO, B apXee M PaHHEM MpOTepo30¢ Cyllla BOOOIUE HE CYlEeCTBOBasIA
WIM MMeNa BeChbMa He3HaYMTeJbHbie pa3Mepel. B TakoM ciyyae MOXHO
YTBEPXIaTh, YTO KMEHHO ropoo6pa3oBaTe/IbHbIC NBHXEHHS, CIIOCOOCTBO-
BaBILIKE MOARJICHUIO M KOHCOJIMIAUMU KOHTHHEHTOB, M SBHJIMCH IJIO-
GaIbHON NMPUYMHON WIM, TOYHEE, NIOOAILHEIM YCIOBHEM NOABICHUSA
HaseMHOM GayHbl M GIOpH (CM.NPEABIIYILMI MOAPa3neN).

IIpx 3TOM HEOGXONMMO YYMTEIBATE TO OOCTOATENBCTBO, YTO FOPHBIC
COOpYX€HHS, KaK MPaBWIO, BO3HMKAIOT Ha MeCTe eeocunkaunanel. TIpu
3TOM I10A NeOCHHKIMHAISMU TIOHMMAIOT OBLIMpHbIC THHEHHBIE obac-
TH 3¢MHOM KOpbI BECbMa BBICOKOM MOGIJIBHOCTH (OXBUXHOCTH) M
MIPOHMIIAEMOCTH C MHOrooOpasHbIMM TEKTOHHYCCKHMMH IBMXCHHAMH,
MarMaTM3MOM M BBICOKOMH CEiiCMHYHOCTBIO.

B pa3sBUTHH F€OCHHKIMHAAECH MOXHO BBUICIIUTL HECKOIBKO craguii.
IlepBasi cranust (COGCTBEHHO F€OCHHKIHHAIbHAS) XapaKTEPU3YeTCsl TEM,
YTO OTHEJIbHBIE JIMHEHHDbIE Y4ACTKH HAYHWHAIOT MCHBLITHIBATL HHTCHCHB-
Hoe rnporuGaHye, KOTOpoe 3aTEM pacnpoCTpaHsAETCs BLUMPb. O6pa3yio-
LUMecs MPH 3TOM CIYOMHHBIE Pa3ioMbl aKTHBU3MPYIOT MarMaTH3M, 4TO
OPOXIAacT BO3HUKHOBEHME Leneii ByakaHoB. [IpornGel MOCTENEHHO
3aMONHAIOTCS MOLIHBIMH TOMIIAMM OCANOYHBIX M BYIKAaHHYECCKHMX Iop-
HBIX opoll. JTMTeNbHOCTD NEPBOM CTaIMM MOXET COCTaBIATH HECKOJb-
KO T€ONOrHYECKUX MEPHOIOB HWIM naxe 6ojee OXHON 3pH. DTO — OKe-
aHMyeckas (MopckKas) cramusi. Bropas cragus (Win cmadus uHeepcuu) B
LIEJIOM XapaKTepU3yeTCsl 3aMEHOM MOrpyXeHUH Ha MOAHATHSA; KaK MpH-
HSITO TOBOPUTb B T'€OJIOTHM, BMECTO T€OCHHKIHMHAIH (POPMUPYETCH 2€0-
anmukaunans. Penped cHayana MMeeT OCTPOBHOM XapakTep, OMHaKO IpOo-
MBI, B KOTOPBIX COXPAHSIOTCS MOPS, MMOCTENEHHO 3aITOTHAIOTCS ocal-
KaMM Pa3JHYHOTO NMPOMCXOXAEHUA (MOPCKHMMHM, JAaryHHBIMH,
YITIEHOCHBIMH M T.11.). [TopHMMaIOLIHMECS TONIIM FOPHBIX NMOPOJ, HEPEAR-
ko MowHocThio 10-15 kM, moxsepraiorcs aedopMauusaM (o6pa3oBaHHE
CKJIaJiOK, HAJBUTOBHIX Pa3pHBOB), B HUX aKTMBHO MPOTCKAIOT NMPOLICCCH
MarmMaTu3Ma (B OCHOBHOM KMCJIOrO) M MeTamMopdu3ma (BIUIOT IO Ipa-
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HUTHU3AUMHU [OPOA). JIMTEbHOCTb 3TO CTaAMH, 110 CPAaBHEHHMIO C IIpe-
AbITYICH, HEBEJIMKA K OOBIYHO OTrPaHHYMBAETCS HECKONBKMMM ghaszamu
ckaaduamocmu (B TpeleNax OIHOIM 3MOXU TeKToreHe3a). Tperbs, 3aKimio-
YUTENIbHAsA CTanvs (opoeerHas WM TOpoobpa3sylomias) HaYMHAETCS C
o611ero BO3NLIMAHMA OOGMACTM M MPAKTHYECKH MOMHOTO BBITECHEHHS C
€€ TEPPUTOPUU MODA. PacTyT TaKk Ha3BIBacMbIE 216/606bie 20pbi, AKTHBH -
3UPYIOTCSA BYIKAHHU3M M celicMHYecKHe siBieHUA. ['eocHHKIMHaapHaAg
o6nacTp npeBspallaeTCsi B BRICOKOTOPHYIO CTpaHy. IIpoliecchl JeHyauuH
rop MPUBOIAT K TOMY, YTO B YCJIOBHUSAX CYIIM B MEXTOPHBIX BIAZWHAX U
nporu6ax ¢opmupylorcsi MowHble Tonmu (1o 10 kM u 6onee) rpy6o-
OOJIOMOYHBIX KOHTHHEHTAIBHBIX OTIOXEHHH. JIeHyqaLMsa MNOCTeNMEeHHO
CHMXAeT BRICOTY rOp, NMpeBpalliasi HX B CPEXHE- U HU3KOTOpbS M, HAKO-
Hell, B PaBHUHHO-XOJIMUCTYIO CKJIAYaTyi0 CTpaHy. [€OCHHIIIHHATBHOE
Pa3BHTHE OTAENBHBIX YYaCTKOB 3EMHOH KODbI MOXET MOBTOPATLCA HE-
CKOJIBKO pa3 (ABIeHHe UMKIMYHocTH). TIpMHUMNHaNbHAas cxema 3BO-
JIIOLIMY ICOCHHKIIMHAJIEH MpencraBieHa Ha puc. 3.2.

B KOHIIE KOHHOB Ir€OCHHKIMHAIN MOJHOCTBIO TEPAIOT CBOM CBOM-
CTBA U CTAHOBATCH XECTKMMH MANONOABHXHBIMH M MaJIOAKTHBHBIMH
rbibaMu — naamgpopmamu. TnaBHON 0COBEHHOCTBIO MIATHOPM ABISAET-
Cs1 X IBYXbAPYCHOE CTpoeHHe. HuxHHmit Apyc (31aX), UMEHYeMBI Kpu-
cmannudeckum gynoamenmom, NpeNCTaBISAET COBOMH 3pOIUPOBAHHOE CKJIAM-
4aToe COOPYXEHHE, BO3HHMKUIEE B F€OCMHKIMHAIBHBIN 3TAIl pa3BUTHA.
Bepxumit spyc (mnarhopMeHHbIH yexon) GOpMUPYETCS B MOCTIEOCHH-
KJIMHAJIBHBIA 3Tan pa3BUTHA JAHHON OOGNACTH M MPENCTaBIIEH MOMIOro-
3a/1€raloluMU U TIOYTH HEAeHOPMMPOBAHHBIMU OCaZOYHBIMHM U BYJIKA-
HMYCCKMMH MOPOAaMH (pOJTb MOCIEIHUX C TEYEHUEM BPEMEHH Majaer).

Kakue 3xonormyeckue CieACTBUA BLITEKAIOT 3 HAPHCOBAHHOM BRILLE
KapTHHH? OHH MOryT GBITH CBEAEHBI K CJIEAYIOIMM OOLIMM BBHIBOIAM.
Ha nepBoit cTag¥u reOCHMHKIMHAIBHOTO Pa3BUTHS MOIIH BO3HUKATE
M30JIMPOBAHHbIC M MOMYM3ONMPOBAHHBIE MOPCKHE BONOEMBI, B KOTOPBIX
CO30ABATIUCh YCIIOBHS IUIA YCTOHYMBOTO 3aKpEIUIEHHS MYTALlMii U IIOSAB-
JICHHS1 HOBBIX BUAOB, KOTOPBI€ BIOCIEACTBUHM PACIPOCTPAHSIINCh Ha
3HAYUTENBLHO 6oJiee OOLIMPHBIE IUIOLIANH, BRITECHSA MEHEE 3BOJIOLIMO-
HHpOBaBLIME BUABL. Takas KapTHHa pa3BUTHS TOATBEPXIAETCS MHOTO-
YMCACHHBIMH MaJCOHTONOrHYECKUMH JaHHBIMU. Ha cramuu. MHBepcuu
NEPBOHAYAJILHO BO3HHKAIM OCTPOBHBIE AYrH, YTO CIIOCOGCTBOBATIO TIO-
ABJICHHUIO Ha CYLIE MHOTOYHCIIEHHBIX SHAEMUYECKUX BUIOB, KOTOPEIE IIPU
AaJIbHEHIUEM pOCTe KOPIWIbEp BCTYIM/IM B KOHKYPEHTHYIO 6oprby. Ha
TPETbeii, OPOreHHOM CTall. .4, MOTYT BO3HHKHYTh CBOEOOPa3HBIE «MOCTHI»
(TaKoBBIE, HAaIPUMED, CyL €CTBOBAIM B CBOC BPEMS MEXIY AMEPUKOH U
Asueit, ABctpanueit, UHgoHe3ueit u FOro-BocrouHoi A3Heit M T.0.), TIO
KOTOPBIM ITPOMCXONUT UH fT€HCUBHOE pPacCENcHME BHUAOB, OCOOEHHO XH-
BOTHBIX OPTAHHU3MOB, B TO.i YUCJIE U YeJI0BeKa. BOZHUKHOBEHUE BHICOKO-
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I-a cramua
TrarpopMa

TeocnmkautaibHuil Nporud

e [I]?-lI]’E‘sEE"@

Puc. 3.2. Cxema pa3BUTUA r€OCUHKIIMHANEH:
J—BYNKAHE; 2—HHTDPY3UH MATMATUYECKHX MTOPOL; 3—PaIIOMHEI; 4—MOPCKas BOZA;
5, 6—0CaiOMHO-BYJIKAHOTEHHEBIE IIOPOABI PATIHBIX FEHEpALIKii;
7—T0POIBl KPUCTA/LTMYECKOrO (HYHIAMEHTA

TOPMii ONSATH CO3MAET OYaTH M3OJALMHU, GIaroNpUATHBIE IS BUIoOGpa-
30BaHUA. JIeHyAaLIMOHHOE YHHYTOXEHHE TOp U BO3HUKHOBEHUE OrpOM-
HBIX TI0 pa3MepaM IutardhopmaM (Tuna BocrouHo-Esponeiickoit win
Pycckoit, Cu6MpCKORX M Ap.) COCOGCTBYIOT LUIMPOKOMY PacCelCHHIO
dnoprt 1 payHul. Cienyer nog4epKHyTh, YTO U3IMEHEHHE TUIOLIAAH CYLLIH,
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€€ BBICOTHI HaJl YPOBHEM MOPSsi, B3aUMOCBSI3eil MEXIy OTACABHEIMU yya-
CTKaMH Cyilid NPSAMO Y KOCBEHHO BIMSAET HA LEJIBIH KOMILTIEKC 3KOJIO-
rMYECKHX PaKTOpOB: MEHAIOTCA [IIyOHHBI MOpPEi, HaNpaBIeHUS TeYECHHH
Y BETPOB, KOJTHYECTBO ITOIVIOLUEHHON U OTPAXCHHON COJNHEYHOM paju-
aluuM, pacrnpencseHle ocagKoB U T.N. BiusHue nepedyucaeHHBIX (akTo-
POB HacCTOJBKO CYLIECTBEHHO, YTO BBICKA3BIBAIOTCS MMPEANOIOXKEHHA O
CYLLIECTBOBAHMY B HMCTOPUM 3€MJIH TMEPUOAOB, KOIJa KJIMMaTHYECKUE
YCJIOBHS NMPAKTHYECKHU HA BCEX LUIMPOTaX ObUTHM ONHOPOAHBEIMH. O6 3TOM
CBMIETEIBCTBYET, HAIIPUMEpP, HaxoxaeHue yrieit Ha IInuubeprene u B
Anrapkruae. Ho KiIMMaTHYECKHME YCIIOBUA MOIIH GBITh U Goslee KOHTpa-
CTHBIMH, YEM B Hallle BpeMs. DTO IOATBEPXAAeT HAXOXICHHE MOLIHLIX
HCKOIAE€MBIX MopeH (IEAHMKOBBIX oTIoxeHui) B FOxHoit Adpuke, Muauu
H ABCTpAIHH.

HanoxeHHbie BHILIE IIPEACTARIEHUS CXEMATHYECKH TTOKA3aHbI HA PUC.
3.3. Ilpu nocTpoeHUM CXEMBI MBI OTOPOCHIM BTOPOCTENEHHBIE NTPU3HA-
KH, SIBJICHUS M UX CIEACTBUA! B UTOre oka3aaock, YTO CTAHMAHOCTE reo-
TEKTOTreHe3a oNnpeaensieT UUKINYHOCTh 3BOMIOLUMM Ha 3emie.

TexTorenes BBOMOUMA XH3HU

——3 BuznooGpasoBanue |
X
| Paccenenue Bunos |

Cramusi norpyxXeHus

L

— Cramus MHBepCHH

——3 Bunoo6pasosanne |
2

TeoCHHKIMHANBHOE pa3BHTHE r—

—— Paccenenne BUIOB |
L |
- OporeHes —1 Bunoo6pasosanue |
l l
Inardopma ——A Paccenenne punos |

Puc. 3.3. BrusiHME TEKTOr€HE3a HA SBOIOLIMIO XM3HM Ha 3eMie
Xorenocs 66 06paTHTh BHUMAHHME €ILE Ha OTHO OOGCTOATENBCTBO. Bhie
BKpAaTLI€ Mbl YX€ KOCHYJIHUCh T€X NMPHYMH, KOTOPHIC OOYC/IABIMBAIOT MH-
TCHCHUBHOC BH,I[OOG]J%OB&HHC B YCIOBUAX BHCOKOPOpHﬁ. 311er XK€ MbI
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PACCMOTDPUM €lle OIHY IPHYMHY, KOTOpas, Ha Halll B3NS, TOJIBKO YCHITH-
BAET paHee CHEJIAHHbBIC BBHIBOABI.

Peub MAET O BEPTHKANLHOI (BBHICOTHOH) 30HaIBHOCTH, T.€. CMEHE
du3nKo-reorpaduyecKuX KOMILIEKCOB (PaCTUTENBHOCTH, XHBOTHOTO
MMpa, TIOYB H T.II.) C MOTBEMOM OT YPOBHSI MOPSI A0 TOPHBIX BEPILUHH,
YTO CBSI3aHO, TMPEXIE BCEro ¢ M3MEHEHHEM Teruloporo GanaHca (cpen-
HMil BEpTMKANBHBIA TPaIMEHT Temmeparypsl Bonyxa 0,6°C ma 100 M
NOAbEMA).

EC/IM B YCITOBUAX PAaBHMH PAacCTOSIHME, HATIPUMEP, OT Mosica CTenen
10 TPAHMIBI TAWUTH C TYHAPOH M3MEPSETCA COTHAMHU M THIC4aMHU KWJIO-
METPOB, TO B FOPHRBIX paifOHaX MOKOOHBIE PACCTOSHUS COKPALIAIOTCS OT
NEPBLIX COTEH METPOB 10 2-3 KMIOMETPOB. «[lanbHHE POACTBEHHHUKHU»
OIHOTO M TOrO X€ BUIa, obuTaiolue 6113 IIPOTHBOIIONOXHBIX IPaHUIL,
Ha paBHUHAaX MPAaKTUYECKH HE MOTYT BCTPETHTLCS APYT C APYTOM M3-3a
OTPOMHBIX PaCCTOSIHMIt, MX pa3fesstiolyX. B ropHbix pafioHax HX BCTpeya
obneryeHa OJM3KMMH PacCTOSHHSIMH MEXIY MOACHBIMH FPaHMIIAMH, YTO
YCKOPSIET fIPOLIECC ECTECTBEHHOTO 0TOOpa M MOABIEHHe Gonee nporpec-
CHUBHBIX QOPM 3a CHET CKPELUBAHHS.

CrnemyeT OTMETHTD, YTO FOPHBIE XPEOTHI M3BECTHH M Ha [IHE OKCAHOB,
XOTSl MX MpUpPOIAa WHasi, YeM OPOre€HOB CYLIM (NPEHAMOJAraloT, YTO OHU
BO3HMK/IM B pe3y/ibTaTe pacTskeHus surocdepnl). HanGonee KpymHbI-
MH SIBISIOTCS cpeauHHBIe Xpe6Thl CeBepHoro JlenoBHUTOro, ATIaHTHYEC-
xoro 1 UHmuiickoro okeaHoB. OHM BO3IBIMAIOTCS Hajx aHoM jo 3,5-4,0
KM npH mmpuHe ot 80 1o 200 kM. Bronme oceit xpe6TOB TAHYTCA LIEMH
y3KHX M [JIyGOKMX rpabGeHOB C MOYTH OTBECHBIMM CKJIOHAMM. 3710 TaK
Ha3bIBaeMEbIC pugmossie 30Hu.

Takue MOABOIHHIE XPEOTH B FEOJIOrHYECKOM MPOLLTOM 3eMJIH MOr-
M CTYXUTb MPEMATCTBUEM VISl PACCENEHHUs MOPCKHX opraHu3MoB. Kpo-
M€ TOro, OMyCKAHME WM IMOTHATHE TOPHBIX XpeOTOB M3MEHAET EMKOCTh
okeanoB. K.K.MapkoB (1960) npuBoaut cienyiomue npumephi. Ecmu
JBIDKEHMsI 36MHOM KOpPHl «3aKpOIOT» IIyGOKOBOAHBIE (ITyOMHOM Gonee
6000 M) BMaAMHH OKeaHa, TO YPOBEHb IOCNEIHEr0o MOAHHUMETCH Ha
89 m; nomuATHe CpeIMHHO-ATIAHTMYECKOro XpeGra BHI3BAIO Obl 1O-
BHIILICHUE YPOBHS OKeaHa Ha 42 M; ob6pa3oBaHHE BITaAWHBI CpenuseM-
HOro MOps MOHH3WIO 6H YPOBEHb OKeaHa Ha 12 M.

Crob CylleCTBEHHbIe KoneGaHus ypoBHd MHpoBOro okcaHa siB/i-
JOTCSL HACTOSILIEH IKONOrMdecKoit Karactpodoit, mpexae Bcero, Wist da-
yHEL H GIOphl, obuTaloleil Ha OGLIMPHBEIX MPUOPEXHBIX PaBHHHAX, a
TaKKe VI MOPCKMX XMTeNe# JMTOPaJbHON M HEPUTOBOM 30H.

Taxue KoNneGaHMs YPOBHS OKeaHa HA3WBAIOT zeokpamuueckumu. Ho
MOTYT GHITh M MHBIE IPHYKHHE, HANIpUMep, TasHue NeaHukos. Iloncqura-
HO, YTO TONBKO pacIUIaBIeHHe Jiba I'peHIaHIMH MOBLICWIO GBI YPOBEHD
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oKeaHa Ha 9 M. PacrnarneHue JIbIOB AHTAPKTHAB TIOAHSTO Gl YPOBEHD
okeaHa Ha 56 M. Takue KoneGaHMsl ypOBHSI OKEaHAa MMEHYIOTCS eudpo-
Kpamuuecxkumu. . _

O6BeM JIBNOB MaKCHMAJLHOIO YETBEPTHYHOTO ONEACHEHHS COCTa-
BWI oKkoNo 57-60 wiiH kM>. HakoruieHue CToMbL OrpOMHBIX Mace Jihia Ha
Cyll€ MOHHU3WIO YPOBCHbL OKeaHa NMpHMMepHO Ha 120 M. B pesynrrare
OKa3aJuCh OCYLICHHBIMHM 3HAaYMTENbHME ILUIOIAAM Bapenuosa mops,
Bpuranckue ocTpoBa coeqMHWINCE C KOHTHHEHTOM M T.N. B HacTosulece
BpeMs Ha aHe CeBepHoro Mops M Jla-MaHua MoXHO Ha6mogaTs mpo-
nomxeHue pycesx Temanl, CeHbI H OPYTHX pek.

3.4, TEKTOTEHE3, KIMMATHI [TPOIILIOTO MU MX
BJIMAHHUE HA DBOJIOLINIO XHU3HHU

Baxwueiueii cocrarnsioweit 6norona (3KoTora) SBASETCH KIMMA-
Toron. Huxe B cxkaroil ¢GopMe noneiTaeMcsi MOKa3aTh CBSA3b KJIMMATOB
TIPOLIJIOTO C JUTOCHEPHEIMH NMPOLIECCAMHU, C OQHOM CTOPOHBI, H C 3BO-
JIIOUMEN XU3HM, C APYTOil. -

-~ K.Bpyxc (1952) nepeuncnsier cienyomme dakropsl, oGycraninsa-
IOlIHE U3MCHEHMS KIMMaTa Ha 3eMiie: KOCMHYECKHE, aCTPOHOMUYECKHE,
COJIHEYHYIO Daf{aLIMIO, 3eMHoe menao, Kosebamenvhvie (6epmuxanbHbie)
O6UXNCEHUR 3eMHOLI KOpbi, nepemewserue noaocos u dpetih KOHmMuHernmos,
pacnpedeneHue cyuu.u Mops, OKEAHUYECKHE TCUCHHUS, U3MEHEHHE COCTaBa
aTMOCKEDBL, GYIKAHUYECKYIO Nbiib, U3MEHEHHE LMPKYIISALMH aTMOChEPHL.

U3 11 dakropos, o kpaiiHeit Mepe, NATh HEMOCPEACTBEHHO CBA3AHbI
C JUTOCHEPOR M TEKTOTeHe30oM (3T ¢axTopsl HamMu BhimeneHsl). He
BBI3LIBAET COMHEHHSA, YTO KOCBEHHO C HHMHU CBSI3aHHI M JPYTHE <«3€M-
Hble» (aKTOphl (OKEAHUYECKUE TeYeHMs, aTMOChEpHAs LUPKYISALMA U
T.I.). TaKUM 06pa3oM, yXe B TEOPETHUECKOM ILTAHE TEKTOTEHE3 U pa3-
BHUTHE JIUTOCHEPHI ABNAIOTCS CYLUIECTBEHHOM PUYMHOMN H3MEHEHUIT KITH-
MaTOB B I€OJIOTHYECKOM NPOLLUIOM 3€MIIH, H, CIENOBATENLHO, TEM XOJ-
croM Ha monsbepre Ilpuponsl, Ha KOTOpOM HekMil BeqMKMil XymOXHHK
PHCYET KapTHHY XW3HH.

H.M.Crpaxos (1963) cumraer, 4yTo B TeYeHHEe BCETO KailHO30f, a
TaKX€ B TEYCHHE Mea. ¥ I0pHl Ha IOBEPXHOCTH 3eMJIM JOCTOBEPHO Cy-
LECTBOBAJIH Te X€ KIMMATHYECKHE 30HBI, YTO U TENEPh, U JAXE OYepTa-
HHS MX OTJIMYATHCh OT COBPEMEHHBIX JIHLID B AeTamx. ITo ero Muenuio,
3TO MOXET O3HA4aTh TOJBKO OAHO: YTO XapaKTep LIMPKYISALUM aTMOC-
&epl B TedeHue nmocneaHux 250 MWUIHOHOB JieT GBI BEChbMa GIM30K
COBPEMEHHOW ILIUPKYIAIIHH.

Ecnu 3710 TaK, TO NpHYMHY BLIMMPAHHS ME3030ICKUX BUIOB U MOSB-
JICHHUs KalHO30HcKoN dayHB U IOpH CleoyeT UCKATh HE B pE3KuX
H3MEHCHHSX KJIMMaTa, a B MPOSIBICHU KaKHX-TO OPYTHX (HaKTopoB.
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HpaBna, yxe ynomunasmmiics Boiie K.Bpykc npupmepxusaercs
Apyroro MHEHHMS O KJIMMaTax Me303051 ¥ KaitHo30s. ITo ero maHHBIM,
CPEAHSA BLIMUCIICHHAA TeMniepatypa obrnactu B npeaenax 40-90° cesep-
HO# LIMPOTHI NPU MEPEXONE OT BEPXHETO MEJa K NaCOLEHY (HHXHEMY
najeoreHy) noseicuiach ¢ 3,9 1o 8,9°C, a Ha rpaHHue MMOIEH-TUTHO-
LICH ONATH MPOM3OLIET CKAaYOK (MOHMXEHHE TeMrepatypul mo 0,6°C).

B maneo3oe, no naHHBIM H.M.Crpaxosa, KIUMaTH4YeCKHe 30HbI OLUTH
SHAYMTEIbHO CMEIUCHB B NMPOCTPAHCTBE OTHOCHUTENBLHO COBPEMEHHBIX,
OCOGEHHO B JIEBOHE, CWIype M OpmoBuKe. OIHaKO HECMOTpPSA Ha TaKylo
CMELICHHOCTb, BCE XE€ Ha BCEX NAaJICOKIMMATUYECKHUX KapTaX TeX 3TIOX
HEHU3IMEHHO YCTAHARIMBACTCA CEBEPHast M I0XHAS apHAHbBIE 30HBI U pa3-
JesidoLiasd X TPONMYeCKas BlaXxHasd. BHe apMIHBIX 30H Ha 6ojiee BBICO-
KHX TOTZALUHUX IIMPOTaX 0BO3HAYAIOTCSI YMEPEHHBIE BIAXHBIE 30HBI, a
Ha COBCECM BLICOKHX LIMPOTaX BPEMEHAMM IMOSABISIOTCA CAEAbI OGIIMPHO
Pa3BUTHIX JICTHUKOBBIX OTTOXEHMH (B mepMu, kem6puu). Ilpu 3ToM Best
KapTHHA TaJcO30MCKOA MaNeOKIMMATHYECKON 30HATBHOCTH BBITIAOHT
TaK, KaK OYATO 3KBaTOp BMECTE CO BCEMH KIMMATMYECKHUMM MOSCAMH
ObLT OBEPHYT OKOJIO HEKOTOPOM OCH — B BEpPXHEM najgeo3oe, npuoaIun-
3UTENBHO Ha 40-45° OTHOCHTENIBHO MX COBPEMEHHOrO HAXOXICHHS, a B
HMXKHEM I1ajieo3oe — jgaxe Ha 70-75°.

K.Bpykc ator «noBopor» paccMaTpuBaer B pamkax TEOPHUM KOHMU~
HeHmaabHo2o Opeliha, 1O KpaHENR MEPE, OTHOCHUTEIBHO pacnpeneneHus
KIMMaTHYECKHMX 30H B BEPXHEKAMEHHOYTOJNBHYIO 3TIOXY.

JL.B.Pyxun (1962) npuuuHOit HecoBnaaeHUs IPEBHUX M COBPEMEH-
HbIX KIMMAaTHYECKHX 30H CYUTAET M3MEHEHHE PACIIOJOXKEHHMS OCH Bpa-
WeHNs 3eMu (Muzpayuro nomocos). TlaneokMMaTHYECKHe HIAEH 3TOrO
aBTOpa CBONATCH K CIEAYIOLICMY.

[lepeMerueHnss nomocos obycNOBIEHBI NOTHATHAMM H OITyCKaHHA-
MM OOLIMPHBIX YJaCTKOB 3CMHOM KOPbI, @ TAKXE H3MEHEHHSIMU TUTOTHO-
CTH MMOAKOPOBBIX MacC. BaxHeIM KIMMaTuyeckuM (haKTOpOM SIBIISICTCS
penbed nosepxHocTH 3emiu B paitoHe nomocos. Ecu.nosmoca pacrnosna-
FJIMCh Ha CylUe, 3TO BIEKIO 00pa30BAHHE OKOJIO HHMX MONSAPHBIX JIEAHHU-
KOB, HE CIIyCKaBLIMXCS, OXHAKO, B HU3KHE IUUPOTHL. [IpH pacnionoxeHuun
TOMIOCOB B OTKPBITOM OKE€aHE OKOJIO HUX HE MOSIBISIIOCH 3HAYMTENHLHO-
I'O KOJIHYECTBA JibJla M3-3a IHEPTMYHOro BonoobMeHa. HauGonbluue Xe
H3MEHEHHS KIHMaTa HaGmonamuch B TeX Cayyasx, KOrAa IOJII0ca Haxo-
AMIHKCH B npenenax 6acceifHOB, OTWIEHEHHBIX OT OKeaHa. DTH 6acceliHbI
[OKPBLIBATMCE JILAOM M NPEBPAIUATUCh B MOLUHBIE XONOIWIBHUKH, BIIH-
SHHE KOTOPBIX CKa3BIBAIOCh H B HU3KHMX IIMpoTax. ECiM K nepeMblyKaMm,
OrpaHHYMBaIOILHMM TaK1E GacCeHHBI, ITOCTYIIANHU TEIUTIOBLIE TEYCHHS, ITPH -
HOCHBIIIME MAcChl BIAXHOIO BO3OyXa, TO 3TO BIEKIO MOSBICHWE LEHT-
POB OJICACHCHHSA, PaCNIONOXEHHBIX B HU3KUX LIMpoTax. B aToM npuuuHa
YCTBCPTUYHOIO OJIEICHCHUA CEBEPHOTO MOJYLIAPHUSA M BEPXHENAIC030M-
CKOIO OJICAEHEHHS I0XKHBIX MAaTEPHKOB.
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CB43b 310X OJNEACHEHMI M ropooGpa3oBaHHi OMOCPEIOBAHA TEM,
YTO IMOCTERHHE OOYCIABIMBAIOT MMOJHATHA OOLIMPHBIX Y4aCTKOB MOpC-
KOTo JHa (ITOABOMHBIX BO3BBILICHHOCTEN), OTWICHSIOLIHX MIPUIONIPHBIC
6acceiiHBI OT OTKDBITOIO MOpA.

B HayaJIbHBIE ITANBl reOJOrMYECKOM UCTOPUMU 3eMJIM BBUAY OTCYT-
CTBHMSL 3HAYMTEIBHBIX YYaCTKOB CyILIM, BEPOSITHEE BCEro, mpeobiajany
KJIMMATBl MOPCKOTO BJIaXHOIO (TYMMIHOrO) THIIA.

Ha 510 obcTosTenscreo ykasbipaeT 4 H.M.Crpaxos. OH muLUeT, 4TO
OTCYTCTBHE KPYIIHBIX IUTATPOPMEHHBIX MACCHBOB Y PE3KO YBEIMICHHBIC
I03Bl PAIUOrE€HHOrO TEeIUIa, NOCTYMMUBILErO CHU3Y, MCKITIOYAJIM B MEPBLIC
MOMEHTHI UCTOpHH 3emiu aubdepeHUHannio KIMMAaTHYECKUX THIIOB
JINTOTEHE3a, B YAaCTHOCTH, 000COGIEHUE JIEXOBOTO M apUIHOIO THIIOB.
OIHaKO K Hayaly Majeo30s OHU yXe O6butd cHOpPMHMPOBAHBI, 2 C KOHLA
TpHaca UX reorpaduyeckoe pa3MeleHHue IPHOOPENIO TE XK€ YEPTH, YTO U
B COBPEMEHHOCTH.

3aBepluasi JaHHBIA MOApPA3NeN, HAIIOMHUM, YTO IMOA KJIMMATOM IO-
HMMaeTc MHOTOJIETHHI PeXMM IIOro/sl, OnpeaeNnseMslit reorpaduyec-
KO LIHPOTOM MECTHOCTH, BBICOTOM HaJl YPOBHEM MOps, YAaJICHHOCTBIO
MECTHOCTH OT OKeaHa, pe/ibeoM CYLIH, XapaKTepoM IOACTHIAIOIIEH
ITOBEPXHOCTH M HEKOTOPBIMU JPYrMMH dakTopamu. B sKomoruu Kiumar
BBICTYIIa€T B KayecTBe KJIMMATOTOMA (KJIMMATOMNA), MPEACTABIAIOLIEro
coBoii coueraHue (PUINYECKUX XAPAKTEPUCTHMK BO3MYLIHOH M BOZHOM
Cpel, CyILECTBEHHBIX ULl HaCEJIAIOMNX 3Ty CpeXy OpraHH3MOB (W ux
coO0LIECTB).

Hcxonsi U3 BHILIEHMITOXEHHOIO, CBA3Db MAIEOKITMMATOB C 3BOMIOLIHEH
XHM3HKM Ha 3emie MoxeT ObITh chopMyIMpoBaHa B BHUIC CHCIYIOLIHX
MOJOXCHUH.

1. ManeoxyIMMaThl ABISIOTCSA OINOCPEAOBAHHBIM CBS3yIOLIUM 3BCHOM
MEXIY TEKTOT€HEe30M M JBONIOLMEN XWBBIX OpraHu3MoB. MIMeHHO Tek-
TOHUYECKUE ABIXKCHMSA, OIpPEACNAOIIME NEPEepacpeleicHHE CYIH H
Mopsi, U3MEHEHHE UX penbeda, 3aTyXaHHE CTaphiX M ITOSBJICHUC HOBBIX
MOILHBIX MOPCKUX TEYEHMI, SRIAIOTCA MPUYUHON PasHOOOpasus Kiu-
MAaTOB KaK B HACTOSILLEM, TaK M B MPOLUIOM 3eMIH, a Yepe3 HHX, B 3Ha-
YUTENBHOM Mepe, U pa3sHooOpasusi GopM XU3HU.

2. DBOMOLMA KIMMATOB B UCTOpHHM 3eMJIM IIPOMCXOAMT B HaIpaBiic-
HMH UX YCIOXHEHHMS, yBeqWueHMs pasHooOpasus. duddepeHImaums
KJTMMATOB COIMPOBOXIAETCA BCE Bo3pacTalolieit nuddepeHumannei dopm
xa3Hu. Tak, eciiM K HayaTy naneo3os yxe 6buid cpopMupoBaHbl OCHOB-
HEIE TUITHI KJIMMATOB (MOPCKOM ¥ KOHTHHEHTAIbHBIN; TyMUIHBIA, apHI-
HBII ¥ JIEAOBHI), TO K TOMY X€ BPEMEHH YX€ CYIICCTBOBAIM NPAKTH-
YeCKM BCe OCHOBHBIE TUIIBI MOPCKMX OPraHM3MOB (rpocteifiuue, YEpBH,
MILIAHKMY, MOJUTIOCKM M JIp.) U MOSBWIKChH MPOCTEHIINE HA3EMHBIE pac-
TeHUA (NCWIODUTEI).
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3. HckmiounTenbHoe 3Ha4eHMe ISl SBOJIOLMM XH3HH HMEJIO Tepe-
MELICHHE KIUMAaTHYECKUX 30H. OpraHu3Msbl, He CyMeBLIKe GhICTPO NpH-
CHOCOGUTBCS K HOBBIM KJTMMAaTHYECKUM YCJIOBUSIM, BEIMUPATH (BO3MOXHO,
B 3TOM OJIH2 U3 MPUYMH MCYE3HOBEHUS FMTAHTCKMX MPECMBIKAIOLMXCS
¥ MaMOHTOB). JIpyr1e opraHu3Msl MepeMEILAIMCh BCJIEK 33 KJIMMATHYeC-
KMMH 30HaMH, T.€. B JAHHOM CJIy4ae KJIMMAT BBICTYIIaeT B KayecTse (ak-
TOpa MHIpalMM M PaCCeICHHs] OPTAHU3MOB Ha HOBHIX TEPPUTOPHSIX.
Hakoneu, B cuty TOro, 470 MHOrHe OpraHM3MBI, OCOGEHHO PACTEHMS, HE
CMIOCOOHBI K CYLIECTBEHHBIM MEPEMEILIEHUSM 38 KOPOTKOE BpPeMs, YCKO-
PAETCS TPOLIECC BUAOOOPa30BaHUS; MOSIBIAIOTCS HOBBIE BHIBI, HAWIy-
IWIMM 0Gpa3oM NMPUCMOCOONEHHBIE K M3MEHMBLIMMCSA KIMMATHYECKHM
YCJIOBUSAM.

3.5. DBOJIOLIUA KOCMOCA, KOCMO3OMNCKHME DPbI

MoxeT noka3aThcsl CTpaHHBIM, YTO PACCMOTPEHHE 3BOJIOLIMOHHAIX
MpOLIECCOB, CBA3aHHBIX C BO3HUKHOBCHHEM, Pa3BUTHEM H YCIOBHSAMHU
CYIIECTBOBAHUSA XM3HU, Mbl HaYaIM C 3EMHOM KOpbl, a He ¢ KocMoca
(BcestenHoit). Ha camoM aene HMYero crpaHHOro B 3TOM HET, TaK KakK
Haubosee NOCTOBEpHbIE JaHHLIE MBI MMEEM MMEHHO IO JuTocdepe, a
Hawn 3HaHusA o KocMmoce, TeM Gonee, ero 3BomounH, B 3HAYUTEIBHOM
MEpe TUMOTETHYHHI.

C npyroit cTOPOHBI, He BBI3BIBAET COMHEHHS, 4TO MMeHHO Kocmoc,
€ro pa3’BMTHE HAKIAABIBAIOT CaMble XECTKHE OrpaHUYEHMS HAa OpraHu-
YECKYIO XM3Hb. AHAJIOTMYHBIE, HE MEHEE XKECTKME OrpaHUYEHHS HaKIa-
AbIBAIOT 3BOMIOLHUSA COMHEYHOH CUCTEMBbI, 3eMIM KaK TUIAHETHI, @ TAKXKE
ee 06onouek. UMEHHO MO3TOMY BO3HMKHOBEHHE M Pa3BUTHE XHM3HHM Ha
3emsie MBI CKJIOHHBI PAaCCMaTPUBATE KaK MPOLIECC, JETEPMUHUPOBAHHBIA
Hepapxueil aGUOTHYECKHX CTPYKTYp (B JIATEPAType MHOTAA MMEHYEMBIil
«360Ar0YUEll I60MOUUL>).

B Hacrosiee BpeMsi MHOrMe yueHble CYHTAIOT, 4TO BeeneHHas Haxo-
AUTC B HECTALIMOHAPHOM COCTOSIHUH, INOCTOSIHHO PaCLUMPSACH IOCHIE
bonswozo Bspbiea. OCHOBHEIM JI0OKa3aTeNbCTBOM TaKOH KAapTHHBI MHpa
ABIAIOTCA CIEKTPH BHETAAKTUYECKHX 3Be3AHBIX CHUCTEM, MOKAa3bIBalO-
LK€ CMELICHHE CIIEKTPAJIbHBIX JMHUH 1O HAMpaBIEHUI0O K KPaCHOMY
KOHILy CIEKTpa, MPUYEM 3TO «KpAcHOe cMeujerue» TIPUBTU3UTENBHO IPO-
TIOPLIMOHAJIBHO PACCTOSAHUIO 3TUX CHCTeM OT Hawei Iamaktuku Mneu-
Horo [1ytu. CyuTaercs, YTo OHO CBA3aHO C 3ghexmom Jlonnsepa, BHI3BAH-
HBIM yAaNCHHEM 3BE3AHBIX CHCTeM nocie Bonsuioro BapriBa ¢ cybese-
TOBBIMH CKOPOCTSIMH. [IpaBia, HEKOTOPEIE YUEHBIE «KPACHOE CMELLIEHUE»
0OBACHAIOT moTepeit POTOHaMM 3HEPrUM NMPH MPOXOXIEHHH MMH Or-
POMHBIX PacCTOSIHUH KOCMHYECKOro IMpOCTpaHcTBa. Kak cripaBemIMBO
OTMEYAET B CBOEM M3BECTHOM y4yeOHUKe Mo reoxumun b.MeitcoH (1971),
“OCHOBHBIC IOJNIOXEHHA PacCIIUPAIOIICIACH BCEJIEHHON OCTAIOTCH €l B

203



BBICIIEH CTEMEHM CIEKYIATUBHBIMK, O3TOMY M 3aKUIOYEHHUS], OCHOBaH-
HbIE Ha 3TOI TEOPHM, HMEIOT CIIEKYIATUBHBINA Xapaktep» (cTp.16).

K 31OMy crenyeT mo6aBuTh, YTO KapTHHA pacluupsiouleiicss BeesneH-
HOIl BXOHMT B OTpeejeHHOe TIPOTUBOPEYUE C COBPEMEHHON (u3nyec-
KOl TeOpHeH OTHOCHTENLHOCTH. HaltoMHHM, YTO 3Ta TEOPHA MATEPHIO
pacCMaTpMBaeT B HEpa3pbIBHOW CBS3H C IPOCTPAHCTBOM M BPEMEHEM,
KOTOpLIE, B CBOIO OY€peab, TAKXKE B3auMOCBA3aHbl. [loaTromy nMpH3HaHue
TOro, 4To BceneHHas MMeeT HAYaIO M BO3HUKIIA NMPAKTHYECKU U3 TOUYKH
(o4eHb Masioro o6beMa), O3HA4YaeT KOCBEHHOE NMpPU3HAHME, YTO OBUIO
«BpeMsi», KOTZla BpeMEHH He GbUIO (a BMECTE C HUM — M NPOCTPAHCTBa).
BunuMo, rumnoresa pacluupsioieiica BeeneHHOI MMeeT CBOM THOCEONO-
rMYECKHE KOPHHM, HOO 4Yea0BeKy TPYOAHO CMHUPUTLCA C MOHSATHEM 6ecKo-
HEYHOCTH H OH BCETa CKIOHEH MCKATh HayaJlo Yero-iu6o. B aToM cMeic-
ne Bonswoit B3peiB HUYYTh HE OpPHIHHAJIbHEe OOXECTBEHHOrO akKra
tBopeHus BceneHHoit. Ho uro xe 6wuto «1o Ttoro» — no bonbuioro
B3pbiBa WINM aKTa TBOpeHHUs?

He BpaBasdce B Gonee rimybokue neOpu, Bce Xe INPU3HAEM, YTO Ha
CErOfHSAIIHUNM JeHb MBI HE WMEeM HU4Yero Oosee yOenUTENBLHOIO, 4eM
runore3a Bonplnoro B3peiBa, MO3TOMYy B CBOMX HalbHEHIIUX ITOCTpOE-
HHAX 6yIeM HCXOMUTh UMEHHO U3 Hee (ITOcesAB B QyIIaX CEMEHA COMHE-
HUI).

Hcxons u3 obux NMpeanockUioK, MOXHO BHCKa3aTh ABE KOHKYpHU-
pyIollIMe TOYKH 3PEHHA Ha IIPOMCXOXAEHHE XH3HHM. CylHOCTh IepBOH
TOYKH 3PEHHS 3aKIIOYaeTCS B TOM, YTO XHM3Hb PacCMaTpPHBAaeTCs Kak
cyry6o 3eMHOE sIBIICHHE, 3[€Ch OHa 3apoMwiach W rpeobpesia BCe CBOE
MHoroofpasue. OIHAKO B HACTOfIEEe BpeMs MOABAsSETCA BCe GONblIe U
OoJibli¢ MOATBEPXKICHHI KOCMOIE€HHOrQ Xapakrepa XW3HM.

CBUIETEIBLCTBOM TOT'O, YTO CJIOXHBIEC OpraHH4ecKHe BEIECTBa MOIYyT
BO3HMKATh B KOCMMYECKMX YCIIOBMSAX, SABISAIOTCS yeaucmbvie XOHOpUMb
(Pa3sHOBHIOHOCTb KAMEHHLIX MeTeopuToB). ITo nanuuM I'.Bumka (1956),
oHH coxepxaT no 20,08% ruapaTHoit Boabl, 10 6,2% cynbdaTHON Tephl
u 1o 3,52% yrnepoga, npuyeM Oonblias €ro YyacTb HaXOOWTCA B BUIAE
OpraHH4YecKMX coeNHeHHt (4To 6BUTO ycTaHoBIeHo eule U.bepuenny-
coM B 1834 r.).

ITo nanuweM I'.T1.BoosuikuHa (1967), A.I1.Bunorpagosa, I'.T1.Bunor-
panoBa (1971) ¥ ApYrHX aBTOPOB, OPTraHMYECKUE COCOTUHEHHMSA B YIJIHC-
THEIX XOHIPHUTaX BECbMa CJIOXKHBLIC M TPEACTABICHBI YIJIE€BOAOPOIAMH,
aMHHOKMCJIOTAMH, MHOTOSIIEPHBIMM ApOMaTHYECKHMHM COSAMHEHUIAMHU
M IPYTMMH BelliecTBaMH. BO3MOXHEIM MEXaHM3MOM HMX OOpa30BaHUs
MOCNIEAHHE JBa aBTOpa CYMTAIOT NMPECUMYILECTBEHHO pafUuOXMMHYECKHE
peakliM4, CBSI3aHHHIE ¢ OO/lydeHHEM METEOPUTHOrO BELIeCTBa Y/bTpa-
duonerospiMu TydaMu CoHLIA U KOCMHMYECKOil paxHalueil.

Hpexnrmnonaraercs, 4yTo npH TeMmnepaType cauilie 1000 K B nepsuyHoii
COJTHEYHOM TYMaHHOCTH INpeoOnajaiouM coeiHHEHUeM ObLIa ero Mo-
Hookuch CO, a npu ganpHeiieM oxaxaedun — rpadur. ITpu noxmxe-
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HUM TEMIEPATYPRl U HAIMYHK B TYMAHHOCTH BOJOPOAA 3HAYMTEIBHOE
xonuyectso CO mpeBpawanocs B yraepomoponsl. Ilo Ax.Jlapumepy
(1967) n mpyrum aBropam, KaTaJli3aTOPOM [PU 3TOM CAYXWIH paHee
BBIIC/IMBILMECS (KOHAEHCUPOBABILMECS) YACTHIIBI XKEJIE3a M HUKEJIS], YTO
Pe3Ko yckopsuto peakyuu muna Duwepa-Tponwa:

nCO + (2n + DH,—- CnH, , + nH,O

I'.B.Boiitkesny u B.B.3akpytkun (1976) obpaTuny BHHMaHHE Ha
caeayoliee oOCTOATENBCTBO: XMBOE BELLIECTBO HALUEH IUTAHETHI 11O CBO-
€My aTOMapHOMy COCTaBy (€CM UCKTIOunTs He) HecpaBHEHHO GHXe K
XMMH4IECKOMY cocTaBy KocMmoca, yeM Bee octanbHbie ee yacTH. [Toatomy,
10 MX MHEHHIO, NMPH OXJAXAECHUHM MEPBHYHON Ia30BOH TYMaHHOCTH
BO3HUKHOBEHHUE MEPBHUYHBIX OPraHUYECKHUX COSNUHEHMI U3 €€ IIIaBHBIX
KommnoHeHToB H, C, O u N 6bU10 cOBepLIEHHO HeU36eXHbIM npouec-
COM.

BooGuue rosops, 11 BO3HUKHOBEHHS M CYILECTBOBAHMS XM3HH B
KocMoce Heobxomumo cobmonenue HEKOTOPLIX OOSI3aTEeNIBHBIX YCJIOBHIA
(MBI MX Ha3BaM KoCMuYecKUMU ozpanudenuamu xcu3nu). Bo-mepBbix, B
KocMoce mOmKHBI CylecTBOBaTH XHMMYECKHE 3JIEMEHTHI, U3 KOTOpPBIX
COCTOAT XHUBBIC BELICCTBA. BO-BTOpBIX, HEOGXOMUMBI XOTS GBI JIOKAIb-
Hble yuacTku KocMoca ¢ TeMrcparypoit, 61aronpHsTHOl 11 06pa3osa- ,
HHSA CIIOXHBIX OPraHHYECKMX COCAMHEHHIA; elle 6osee XKEeCTKHE TeMIle-
PaTypHBI€ yCroBHs (MpuUMepHO 225-325 K) jutst 3apoXIeHHs M Cylie-
CTBOBAHUA XU3HM. B-TpeThux, Heobxonuma onpenencHHasi MIOTHOCTH
BewecTsa (okono 102 mosnekyn B 1 cM? 06BeMa), KoTopasi obecrieynBaia
6Bl BO3MOXHOCTb B3aUMOJEICTBMS aTOMOB M MOJIEKYJT MEXAY coboit (C
3Heprueit BlaumoneicTeusa nopsiaka 100-1000 31eKTPOHBONLT, YTO Xa-
PAKTEPHO JULA SHEPTETHIECKUX CBA3EH GEIKOB M HYKJIEMHOBLIX KHCIIOT).

CornacHo COBPEMEHHbBIM NPECTABIEHHSM, rnepBoHavyaabeHO BeeneH-
Hasi NMPEICTaRsUIa COGOM CBEPXMJIOTHOE M CBEpXropsiyee o6pa3oBaHMUe,
COCpEOTOYEHHOE B HebonbioM o6weme. OnHako rae-to 15-20 Mipa et
HasaJl N0 HEMOHATHBIM IMOKa NpH4YMHAM npousowen Bonsiuoit B3pwis,
¥ BceneHHas Hayana pacmpsThes.

Takast Momens pacumpsioweiics BeenenHoit MOATBEPXAAETCHA, KakK
OTMEUAJIOCD BBILIE, MPEXAE BCErO TEM, YTO BCE BUAMMbIE [alakTMKH Kak
6b1 yberalor oT Hac B pasHble cTOpOHHL. [1o 3axkony Xabbaa, yeM ganblie
OT HaC UCTOMHHUK MITYyYEHHS, C TEM OONblUel CKOPOCTBIO OH YIANAETCH
OT HAC, CIIEIOBATENBHO, TEM GONbILE «KPACHOE CMEILIEHUE» B ET0 CIIEKTPE.
Haubonee ynanennwvie amakTuxu «pa3beralorcs» Co CKOpPOCThIO, GIIH3-
KOH K CKOpOCTH cBera. IIpu 3TOM, €CTECTBEHHO YMEHBLIAETCS M ILIOT-
HOCTb BelleCTBa BeesleHHOM. 1o coBpeMeHHBIM AaHHBIM, OHa COCTaBIISAET
(B mepecyeTe Ha aTOMBI Bogopona) oxkono 0,1 ar/m*. Ecau yyects u
CKDRITBIC MACChl THIIA «¥epHbIX Obip», TO OHA MOXET OLITH YBEIHYEHA AO
0,2-1 ar/m* (B panryce mpuMepHO 300-400 mnu cseroBbIx ser). Ho Bce
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DaBHO 3TO YPE3BBLIYANHO MO MO CPABHEHHMIO C TOH UH(POH MIOTHO-
CTH, KOTODYIO Mbl NIPUBETH Bbille. OJHAKO €CITU YUECTb TO OOCTOATEND-
CTBO, YTO MEPBOHAYANBHO IUIOTHOCTh BceneHHoit Gbula HEBOOOPA3UMO
BBICOKO#1, TO BIOJIHE MOHATHO, YTO NP 3BOMIOLKH OT CBEPXIUIOTHOIO
COCTOSIHMSL IO COBPEMEHHO! BECbMa HU3KOM IUIOTHOCTH Halua BeeneH-
Hasg JOJKHA GbUTa NPOMTH 3Tall TUIOTHOCTH, OGNaronpusTHBIA IS 3a-
POXICHUS XU3HU.

JIpyrMM [OKa3aTeNLCTBOM paciuupsiolleiics BeeneHHOH ABIACTCS
HaJlnuue peauxmoeozo (orno6o20) uaAy4eHus.

' B Hacrosiiiee BpeMsI BCE KOCMHYECKOE NMPOCTPaHCTBO MPOHU3AHO
paiMOBOJHAMM MHWUTMMETPOBOTO JAMAla3oHa, paclpoCTpaHAIOLINMHUCA
PaBHOMEPHO [10 BCEM HAMPaBICHUAM. DTO HE YTO HHOE KaK ra3 KBaHTOB
IEKTPOMATHUTHOrO UTyYeHHUA. DHEPrus, CoNepxallascsi B HEM, Hpe3-
BbIYaiiHO BBLICOKA: GOJIbLLIE CBETOBOM YHEPTHUH, UCITYIIEHHON BCEMH 3BE3-
JaMU 3a BpeMs MX cyliecTBoBaHusi. Ha Kaxnmbiii KyOU4ecKUi CAaHTUMETD
Bcenennoit npuxoaurcs okono 400 KBAaHTOB UITYYEHMS, & MOTHOE “UC-
JIO KBaHTOB B BUAMMOI1 YacTy BceleHHOH B HECKONBKO MHJUTHAPAOB pa3
GOBILE [TOJHOrO YMC/Ia YacTHIl BEIIECTBA (aTOMOB, SEP, IEKTPOHOB),
K3 KOTOPBIX COCTOSIT TUIAHETBI, 3BE3[bl U TAIAKTHKH.

D70 U ecTh HOHOBOE HATyYeHHE BeceneHHOM, KoTopoe (BCien 3a n.C.
[1IX/I0BCKMM) NPHHSATO Ha3blBaTh PENTUKTOBHIM. OHO MpPENCTAaBIAET CO-
6Ol ocTaToK (PENMKT) CBEPXILIOTHOrO M CBEpXropsdero (C TeMrepary-
pOif MIWUTHApIBI rPagycoB M Bbillie) COCTOSHUA BceleHHOH B HalekoM
TMPOLLIOM, KOTJIa BCE BELIECTBO NMPEICTaBIAIO cO60i HO3BE3NHYIO, AoTa-
JIAKTHYECKYIO IUIa3My, Gojiee WIM MEHEE OXHOPOIHO MEPEMEILAHHYIO C
ra30M KBaHTOB. KBaHTH 3J€KTPOMArHMTHOIO H3IyYCHHS B3aUMOIEH-
CTBOBAJIM C IUIA3MOI, paCCEMBasiCh Ha 3JIEKTPOHAX, U COCTABIISUIN BMECTE
C Heil eIUHYIO Cpely, PABHOMEPHO 3anoiHsouylo BeeleHHyo. Oo6uee
paciumpenue Bcenensoit (mocie Bonbuioro B3psiBa) oxnaxaaio co
BpeMEHEM ILU1a3My M KBaHTHI. [IpUMEpHO Yepe3 MIWLIMOH JICT IIOCIC Ha-
Yaja pacIlIMpeHHMs TEMIIEpaTypa cpellbl yrasja 0 3HaYeHMS B HECKOIbKO
TBICSIY IPadyCOB, PH KOTOPO# SMEKTPOHLI M A1pa, pa3feCHHBIC N0 3TO-
ro TEIUIOBLIM IBUXEHHEM, CTAMM OOBENMHATHCS, PEKOMOMHHPOBATh M
06pa30BBIBATH ATOMBI, B TOM YHMCJIE aTOMBI YIJIEPOAa M APYTMX OHOreH-
HBIX 3JIEMEHTOB, YTO CO3JAJO0 MEpPBYIO NPEANOCHUIKY VIS 3apOXICHUA
xu3Hu. [Ipy HanpHeilIeM MOHWXEHMH TEMIIEPaTyphl MOrIM obpa3o-
BaThCS MOJIEKYJIBI, B TOM YMCIe U opraHuueckue. M NeACTBUTENBHO, TI0
CTIEKTpaM HAJEKMX ra30BBIX TYMAHHOCTEH acTPOMHM3UKH YCTaHOBWIH
MPUCYTCTBME B HHX XapaKTEPHBIX JUHHMA BECbMa CIOXHBIX OpraHuyec-
KMX COeAHMHEHHUH ¥ paIHvKajoB.

[Mocne 3MOXM PEeKOMOMHALMM KBaHTHl YX€ HE B3aMMOIEHCTBOBATH
¢ IUTa3MOM, MCNIBITHIBAS JIMLLIB OOLLEE OXJIAXKAEHUE, CBA3aHHOE C NPOROI-
XalOLUMCSI pacliMpeHrHeM BceneHHOM.
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KaptuHa ropsivero npouutoro BeeneHHOi pa3paborana B KoHue 40-
X ronoB I A.T'aMoBBIM Ha OCHOBE (PpUAMaHOBCKOMX TEOPUU KOCMOJIOTH-
4eCKOro pacluMpeHus. OH Xe NpeacKasan M CyleCTBOBaHUe (HOHA MHJI-
JIMMETPOBOrO0 MITYYEHHUSN, KOTOPHIT OTKphUTH B 1964 r. A.IleHsuac u
P.Buiibcon, 3a yTo UM 6bl1a MpHCYXaeHa HOGETEBCKas MpeMHSL.

‘CoBpeMeHHasl TeMIepaTypa ra3a KBaHTOB COCTAaBRIseT okoyio 3 K.
MoxHO NpuHSATE, YTO OHa COOTBETCTBYET TEMIIEPAType KOCMHYECKOIO
npocTpaHcTBa. OfHAKO 3Ta TEMIEPATypa CyILECTBEHHO HIXE TOH, KOTO~
pasi Heob6xonMMa Ui 3apOXIACHUS XU3HM.

Hcxonsa u3 Monenu pacumpstioweitcs BceneHHoit, ee nepBoHayanhb-
HBIX M HBIHCLIHMX NAPAMETPOB, HEU3OEXKEH BBLIBOX O TOM, 4TO TIPU OX-
naxnaeHu BeenenHoit or muwuimapnos rpagycos a0 3 K CYILECTBOBAJI
BPEMEHHOH MHTEpBaJi, GNarONpHATHBIA MO TEMIEPATYPHBIM YCAOBHUSM
AL BOSHHUKHOBCHUA M CYWIECTBOBAHMS XM3HM. DTOT BPEMEHHOH WH-
TEPBAN (3Tall) MBI Ha3BAJIM NepebiM KOCMO3OUCKUM nepuodom. Ecnu Ta-
KO NEPHOJI CyILIECTBOBAJI, TO MOXHO C GONbILEH WIX MEHbLIEH YBEPEH-
HOCTBIO CUHTATh, YTO XH3Hb HA IUIAHETHl 3€MHOIO THIA 3aHEeCeHa M3
KOCMMYECKOro npocrpaHcTBa. I'naBHmIit Bompoc, Tpebylomuii oTBera,
TAKOB: COBIAfa/ly JIU I10 BPEMEHH ONTHMAJIBLHEIE IUTA XH3HU IUIOTHOC-
THBIC M TEMIICPATYPHBIE XapaKTepUCTUKH BceneHHOi? BoaMoxHbI TpH
BapMaHTa MOJENH pacluMpsoleiics BceneHHoN (M, cienoBaTeNbHO,
CTOJIBKO € BapMAaHTOB OTBETA Ha ITOCTABIEHHBINH BOIIPOC) B CBSA3M C
NPEAoaraéMbiM CyLIECTBOBAaHHEM TEPBOrO KOCMO30MCKOro mnepuona
(puc.3.4).

B nmepBoM BapuaHTe onTMManbHas TEMIIEpaTypa 3ama3gbiBacT Mo
OTHOILEHHIO K ONTHMAJIbHOM IUtoTHocTH. HeGnaronpusiren takxke
BTOPOH BAPHAHT (HOCTUXXEHHE ONTHMANBHOMN TUIOTHOCTH 3aNa3ibiBacT
10 OTHOLICHHIO K ONTHMAaNbHOU Temmneparype). Haubonee 6naronpusi-
TCH TPETHH BapHaHT, B KOTOPOM ONTHMAJIbHBIE TEMITEPATypa M ILIOT-
HOCTb XOTst Obl Y4CTMYHO COBMAZAlOT BO BPEMEHH.

Beiwe yxe ormeyanocs, 4To mocie pexoMOGHMHALMK 3JIEMEHTAPHBIX
YaCTHL B aTOMBbI, IUIa3M2 M ra3 KBaHTOB ITEPECTAIH B3aMMOIEIiCTBOBATL
ApYT € IPyroM H najblie 3BOMIOUMOHMPOBAIN KaXIblii mo-cBoeMy. Eciu
a3 KBaHTOB N0 HACTOSLICTO BPEMEHH PaBHOMEDHO paclipeleicH BO
Bcenennoit, To BewecTso nperepneno dmykTyaumu, B pesynbrare 4ero B
HEM 00pa3oBAUCh HEONHOPOXHOCTH, MOPOIMBLUME BIIOCTEICTBHH TYy-
MaHHOCTH, 3BE3/bl; TIAKTUKH H CKOIUIEHUS ralaKTHK.

Hx obpa3oBaHne BeCbMa OPUTMHAIBHO OOBIACHSET euxpeeas meopus
Baiiusekepa (Weizsacker, 1944). Tlo MHEHHIO 3TOrO aBTOpa, nepBUYHas
Bcenennas (npumeHuTeNnsHO K bonbuiomy B3prisy — BceneHHast Ha
OTNPCACICHHOM 3Tale pacLiUPEHUs) COCTOSUIA M3 ra3oB, CONEPXKALMX
PAITMIHBIC IIEMEHTHI, IIPH 3TOM CKOPOCTb ABHXEHMS ra30BOrO Bellle-
CTBA B Pa3HBIX MECTaX GbUTa pasHoi. BerencrBue 3Toro BosHMKAMH Typ-
OyJIEHTHBIE TOKH W MHOTOYMCIIEHHBbIE BUXpH. [L10OTHOCTD rasa BO3pacra-

207



4; "CeroaHa"

0,I N
ar/
=
5
o
X
&
o
]
Q
3
2
X
2
> -
. Mlonnkerwe  TemnepaTypu 3%

Kocmuecmit

— EZ2 X3

Puc.3.4. Monenb pacumpsiomeiics BeeneHnolt B CBA3H € BOSMOXHOCTBIO CyMIECTBOBAHIA
MIEPROTO KOCMO30HCKOro nepuosa:
I—sapuanThi 380/mounu Beenennoi (1, 11. I1); 2—onmUMaTbHEIC LIS 3apOXKICHHS
XH3HH TEMIIEPATYPHHE YCIOBYA; 3—ONTHMAIbHBIE IUIOTHOCTHBIE YCHOBUS

JIa B HaIIPaBJIEHUH K LIEHTPY KaXJIOro BUXPs, H B 3TUX MECTaX ITOCTENEH-
HO HauMHaIach KoHaeHcauus aromoB. Takum obpa3om, BeeneHHas pac-
MAaJJaCh HA MHOXECTBO BUXpeif, oOpa30BaBIIMX CBOM MATCPUHCKHE Ty-
MaHHOCTH. BHYTPHM KaX[O#t TYMaHHOCTH CYLIECTBOBAIM CBOHM TypOy-
JIEHTHBIC TOKHM, OOpAa30BaBILIKE MATEPHHCKME TENa 3BE3AHBIX CKOIUICHHH,
M, HAKOHEL, B KaXJOM 3BE3THOM CKOIUICHHH BO3HUKIH IMOCTOSHHHIE
3Be3Abl M TUTAHETHL.

CoJnHLEe SBISeTCS OXHOM M3 BOZHHKIIMX TaKMM O0pa3’OM IOCTOSIH-
HBIX 3Be34. BHxpeBas Teopus MpeanonaracT, YTO Ha paHHed CTaquy pas-
BUTHA LIEHTPAIBHOE CBETHIO GBUIO OKPYXEHO OBICTPO BpallaloLIeHCs
ra3oBoit MaHTHel ¢ Maccoit okono 1/10 maccel ConHua. biaronaps Bpa-
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LICHHUIO, MAHTUS TIPHOOPeENTa IMCKOBUAHYIO hopMy. BHyTpu amcka Te xe
TYPOY/I€HTHEIE TOKH TNPUBENH K BO3HMKHOBEHUIO BHUXpPEH, BHI3BABILMX
KOHICHCALMIO Ta30B U, COOTBETCTBEHHO, O6pa30BaHHE IUIAHET.

Temneparypa BHYTpH ra3oBoit MaHTHU yObiBaza 06paTHO mpornop-
LMOHAILHO KBAApaTy pacCTOSHUA ot CONMHLIA, CEN0BATENLHO, HaUGOTEe
GNaronpUsATHLIE YCAOBUA IS NEPEHACHILICHHS Fa30BOrO BELIECTBA M
€ro KOHACHCALMH CYILIECTBOBANM Ha MepubepHH IMCKA, BCIEACTBUE GoJlee
HHU3KOI TEMIEepaTypel, H COCTOSBIUEH U3 BOJIOpOAA, METaHA U aMMHAKa.
HUHTencuBHas koHneHcalus rasos NpUBeJIa K 00pa30BaHUIO KPYIHBIX,
HO MCHEE IUIOTHBIX BHelWHHMX MutaHer (IOnwutep, CatypH u ap.). Buryr-
peHHUe IL1aHeThl (Mapc, 3emist U fp.), UMeIOLIME MEHBIIHE Ppa3Mepsl, HO
GOBLIYIO TUIOTHOCTb, BOSHUKIM B OCHOBHOM MYTEM IPaBUTALMOHHOTO
3axBaTa MarepHaga MaHTHH.

TakuM 06pa3oM, B TOKATBHBIX yyacTKax pacuuupsioweiicst Beenex-
HOif, HATIPUMED B ra30BBIX TYMAHHOCTSIX C LEHTpaJIbHON 3Be3a0M (WIH
6¢3 TaKoBOit), BO3HMKATH Y4aCTKM MOBBILIEHHONH IJIOTHOCTH, Harpesae-
MBIC M3ITYyYCHUEM 3BE3Abl (MJIM 33 CYET COGCTBEHHOM KMHETHYECKOMH
3HEPIuM) N0 ONTHMANBLHBIX Il BO3HUKHOBEHHS XH3HH TEMIIEpaTyp.
Bpemennoit nHTepBan cyliecTBoBaHms TakuX YYacCTKOB MBI Ha3BAJIU 6Mo-
Poim Kocmosolickum nepuodom. TIpsimbix MOCTOBEPHBIX JAHHEIX O peasb-
HOM CYLLCCTBOBAHMM 3TOro Iiepuoaa Mel He umeeM. TlpaBna, B mocieqHee
BPEMi B NIEYaTH TOABMIMCH COOGIUCHMSI O SKOGHI OGHAPYXEHHBIX OC-
TaTKax MpPOCTEHIUHMX OPraHU3MOB M C/ENAaX BEILECTB GENKOBOrO THIA B
METEOpUTaxX M 0bOpasuax ropHsix ‘nopoa Mapca.

HaxoHeu, mpemuii kxocmosoidicicuii nepuod CBSI3aH C CyLIECTBOBAHHEM
TUIAHETAPHEIX CHCTEM, Ha KOTOPBIX CO30aBalMCh YCIOBUS [T BOSHUKHO-
BEHHSA XM3HU. KOCBEHHBIM NMOATBEPX/IEHMEM aBTOXTOHHOIO MIPOMCXOX-
ACHHA XH3HH Ha HAIlEH IUIaHETE SBNAETCS BELICCTBEHHOE, GUOXMMH-
HECKOE H I€HETHYECKOE Moaobue BceX HOPM 3EMHBIX OPraHM3MOB — OT
NPOCTEALUMX [0 CaMbIX BBHICOKOOPraHM3OBAHHBDIX. ’

BosnukHoBeHue xu3uu Ha 3emie HCKOTOPbIE aBTOPHI CBA3BIBAIOT C
TUIARICHACM MaHTMM M ee Aerasauueil. B pesymbTaTe 3THX NMpoueccoB
opMHpOBascs 6a3aMbTOBBIA CIOH 3EMHOIK KOpBI, MIEPBUYHBIA OKEaH H
nepBuYyHas atmocdepa.

IInaBnenne u merasauus MaHTMM mo NIPUHUMIY 30HHOM MNMJIABKH
TIDMBOIWIO K UITMAHMIO 623aibTOBOI Marmel, KoTopast, 1o A.I1. Buxor-
PAZOBy, COAepXana B CpeAHEM OKONO 7% BOABI (OT MATHBLIEHCHS MACChI
6asansToB). OIHOBPEMEHHO Ha MOBEPXHOCTb 3E€MJIM TIOCTYNAMH Fa3bl
CH,, CO, CO,,NH,, S, H,S, HCl, HF, H, 1 HexoTopIe Apyrue, cocTaBuB-
IIMC NEPBUYHYIO aTMOChEpy (Ha IIEPBOM MeCTe, BEPOSTHO, GbUT Co,).
Mexny 3TMMM razamu Kax B arMocdepe, Tak M B EPBUYHOIM rHApPOCtHE-
PC€ TPOMCXONWIH CIIOXHBIE XUMHUYECKHE PEaKLIMH.

M. Haitrodd, 3. JIunnuukorrt u P. Dk (1964) npn MHOrUX KOM61HA-
IHUsX TEMIEpAaTypel U 3€MEHTapHOro cocrasa (H, C, O) BbuHCTIWIH
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Puc.3.5. Tpoiinas guarpaMMa TEpMOAHHAMMYECKH pasHoBechoi cuctemsl C-H-O:

BepumHE! IMATPaMME COOTBETCTBYIOT 100%-HOMY COIEPXAHHIO ICMCHTA.
BhIue XHpPHOI JIMHUKM PACTIONoXeHa 0G1acTh CcTabWILHOrO CyLECTBOBAHMA
‘rpadura npu arMochepHOM JABICHHH U 500°K. Bpliiie ITyHKTHPHOK TMHUM
CO,-CH, B03MOXHO (POPMHPOBAHHE 3HAMTENBHAIX KOJTMYECTS MOIMLUMKIHIECKHX
APOMATHUYECKUX COEIMHEHNI U PONCTBEHHbLIX UM BELLCCTB

KOHIIEHTPALHN GOJNBIIOro KOAMYECTBA COEAMHCHMI, HaXOMMBIUMXCHA B
nepBHYHON aTMocdepe 3eMIH B COCTOSHMH TEPMOIMHAMHYECKOTO paB-
HOBECHA W MPEACTARIAIOUINX UHTEPEC C GMOMOrHYecKoit TOUKM 3PEHHUS.
Pacuersi, npoBeneHHbie Ha DBM, nokasany, 4To B COCTOSHUH TEPMOIH -
HAMMYECKOIO PaBHOBECHS OOpas3yloTCs, XOTS M B MAIbIX KONMYCCTBAX,
TAKOKe KM3HEHHO BaXHbIE OPraHHYEeCKHe BELUECTBA KaK MYpaBbMHafd,
YKCYCHasi U MOJIOYHas KHCOTHI, THPUINH, TIMUMH ¥ Pa3IMIHELIC CIIUD-
Thl, aleHUH, LIKTO3UH, DIIOKOTIMLIMH U PA IPYTUX coeuHeHuit (puc.3.5).

Taxkum 06pa3om, Wisi BOSHMKHOBEHHS 3THX BECbMa CJIOXHBIX Opra-
HUYECKHUX COeNWHEeHHI He TpeOOBaIMCh KaKHE-TO HCKIIOUMTEIIBHBIC
yc/oBus B Ge3xu3HEHHONM atMocdepe 3emiy, N0CTaTOYHO OBLTIO yCTa-
HOBRJEHUA YACTMUHOTO WIH IOJHOrO TePMOIMHAMHUYECKOro paBHOBC-
cus B cucreme H-C-O.

VIMEHHO B JOBOJIBHO LIMPOKMX YCAOBHSAX TaKOro paBHOBECHS pea-
JM3YIOTCH OCOOBIE OTIMYMTENbHBIE CBOMCTBA aTOMa YIIEpOAa, MPEexXIe
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BCETO, €ro CMocoOGHOCTb 06pa3oBEIBATH LETH, KOTOPasi y APYTHX XHMH-
YECKHMX 3JIEMEHTOB BCTPEYACTCA PEIKO U TONBKO IPH OCOOBIX YCIOBMSX
cuHTe3a. JIpyTM BaxKHbIM CBOICTBOM SARISETCS BO3ZMOXHOCTD CYyLIECTBO-
BaHHSA B ONHOH U TOIt e MOJIEKYJIE aTOMOB YI/Iepoia padIMYHOMN CTere-
HH OKHMC/ICHHOCTH, YTO OOYCNaBIMBaeT BHYTPEHHIOIO HEYCTONYHBOCTD
MOJIEKYTT W MX CKJIIOHHOCTb K IMCHPONOPLIHOHUPOBAHHIO, COIPOBOXIA-
IoleMycs BbiieneHHeM 3Hepruu. Kak ormeuaer 10.A.XKnanos (1968),
OPraHM4€CKOC BELIECTBO, BO3HHKIlIEE aOMOreHHBIM MyTEM, OKa3bIBAETCH
B COCTOSIHMM ObITb MCTOYHUKOM 3HEPIUH IUIS CBOEro BHYTPEHHEro ca-
MOpa3BUTHS.

Camopa3BuTHE — TO CBOICTBO, KOTOpOE XapaKTepHO KakK aGHoOreH-
HOMY OPTraHH4Y€CKOMY, TaK M XHBOMY BELLECTBY.

M3 Beex nmnaver ConHeyHoOl CHCTEMB MMEHHO Ha 3emie CO3IATTUCH
HanGoiee GIaronpUATHBIE YCIOBMSA JUTS PeaTH3aLMM OCOBLIX CBOHCTB aTOMa
yriepoaa (HanMyue B aTMochepe aTOMOB H, O u C, dopmupoBanue rua-
pPOocGepbl ¥ HEBBICOKHME MOJIOXMUTEILHbIE TEMITEPATYPBl CPEABI), YTO MPH-
BCJIO K BOSHMKHOBEHHMIO OpPraHMYecKoi Xu3HH. Byap 3emast Ha Mecre
Benepsl v Mapca, Bpsin JiM 910 cTao 661 BO3MOXHEIM (B nepBoM ciy-
Jac — XKapa B COTHH I'paycoB, BO BIOPOM C/Tyyae — MOYTH KOCMHYECKMI
xonon).

OnHako He cnenyer 3a6biBaTh, 4T0 ¥ COJHLIE 3BOJIIOLIUOHUPYET, TIPH-
eM B X0A¢ 3BOMOUHMM auameTp CoNHLIA yMeHbILAETCS, a HATY4EHHE BO3-
pacraet. CylleCTBYIOT IPEANONOXEHHS, YTO CONHEYHas panMaums yBeaH-
4MBAeTCs NpUMEpHO Ha 5% 3a mipx et (Newman, Rood, 1977), T.e. Ha
NPOTSDKEHUH MCTOPMHM 3€MJIM AONIXHO HaGMIOAaThCA MOCTENEHHOE Mo-
TCIUICHHE KJIUMATA, a B apxee ¥ NMpoTepo3oe, I0-BUAMMOMY, ObUTO J10CTA-
TOYHO MPOXJIANHO (€CAM HE XONOOHO). B TakMxX ycIOBMSAX XH3HB BpSA JIM
MOIJIa BO3HMKHYTh. OIHaKO He ciiefyeT 3a6bIBaTh, YTO MOHMXKEHHOE 3Ha-
YEHHME COMHEYHON IOCTOSHHOM, BO3MOXHO, B TO BpeMsl KOMIIEHCUPOBa-
Noch 6oIee BLICOKUM CONEPXaHHEM CO, B atMocdepe, YTO MPUBOIWIO K
AOTIOHUTEILHOMY HarpeBy 3a CYET «IapPHUKOBOIO 3(heKTar.

3.6. BOJA — MATb XM3HU. CTPYKTYPA BOJBI

Ecmn ConHue — orew Bcero XuBoro Ha 3emie, namolHit cBeTNO,
TCIUIO M 3HEPTHUIO, TO BOIA, 110 MHEHHMIO MHOTHMX YYEHBIX, SBISACTCH TEM
MAaTEPUHCKHM «YPEBOM», KOTOPOE HOPOAWIO XH3Hb.

OzHako B 3TOM CPaBHEHHM €CTh OIHA 0COBeHHOCTh. JeTu Ha oripe-
ACTICHHOM 3Tale XHU3HH BITOJHE MOIYT OGOHUTHCEH 6G€3 CBOMX ponuTecit.
Kn3Hb, 3apONMBILASCS B BONE M B KOHLE KOHLIOB BBHILICALIAS M3 BOIbI
Ha Cylly, TaK U HE CMOrJla OCBOOOIUTBECA OT y3, CBA3BLIBAIOLIMX €€ C
Marepblo — Bogoi. Tam, rae HeT BOABI, HET M XU3HU. MaTh — Boaa U ee
OUTA — XH3Hb HaBEYHO NEPEIVIENUCE B OObATUSX. Boaa — He TONMBKO
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cpena, Te BOHUK/IA XHU3Hb, BOJA — MOCTOSIHHBIN CIYTHHK M Y4aCTHHK
XW3HHM: BOJA BXOAMT B COCTAB OPraHM3MOB, BOJA Y4acTByeT B POTOCHH-
Te3e NMpH 0Opa30BaHUM CIIOXKHBIX OPraHN4eCKHX coelMHEHUH, MMEHHO B
BOIHOM Cpeje MPOTEKAT GUOXMMHUYECKME PEAKLMK U OOMTaeT OrpoM-
HOE KOJIMYECTBO Pa3HOOOpa3HEMIUMX OpPraHH3MOB.

OpraHu3Mbl 1 IPHUPOIHBIE BOIbI 3¢MITU POIHHT €1UC OXHO obiLiee CBOI-
CTBO. Bblllie Mbl HEOZHOKPATHO MOTYEPKMBAJIM, YTO BCE XHBOE BELIECTBO
3eMIIH €1MHO — KaK B BELLECTBEHHOM, TaK U B TEHETUYECKOM, OHOXUMMYEC-
KOM M 3BOJIIOLMOHHOM OTHOLIeHMAX. To Xe camMoe MOXHO CKa3aTh O BOAC:
BCE MPUPOAHbIE Boibl earHBbl. TIOHATHE O €AUHCTBE MPHPOHBLIX BOI BIEDP-
Bbie ObUIO copMmymupoBaHo B.M.BepHaackuM B CNCAYIOLICM BUIE: «Bcs
XHUIKas COCTABHAS 4aCTh BELIECTBA IUIAHETHI MPEACTABIACT CAUHOC LEJOC,
HEPa3PHIBHO CBSI3AHHOE B CBOEM MNOPAXaloLEM Hac pasHoobpasumn» (1960,
ctp.18). Bonee TOro, B HACTOALLIEE BPEMsi MMEIOTCA BECKMEC OCHOBAHMA I'OBO-
PUTbL 00 €IMHCTBE MPHPOIHBLIX BOJ H XKHBOTO BEWECTBA.

B nipenpiayiiem nonpasiesie Mbl BKpaTiie pacCMOTpe/ HeOOBbIYHBIC CBOM -
CTBa aTOMa YIJIepola, CYLUCCTBEHHbIE JUIS 3aPOXACHUSA W CYLIECTBOBAHHMA
XU3HU. AHOMAJIBHBIC CBOMCTBA, KaK OpUI0 ITOKA3aHO B OApa3jc/ic 2.6, mpu-
CYLLM TaioKke Boze. TaM ke GbUIO BBICKA3aHO TPETNONIOXEHHUE, YTO HMCHHO
6iarogaps 3TMM CBOMCTBAM MOJICKY/IbI BOABI SABISIOTCA Cpenoil U XUPIIH-
YUKAMM XM3HM. BOT Takoe YAMBHTENILHOE COUCTAHHE Y HMCTOKOB XHW3HM:
HEeOObIYHbIE CBOMCTBA aTOMa YIjlepaia M aHOMaJIbHBIE CBOJCTBA BOIbI.

Hyke BKpaTLie paCCMOTPUM €llie OTHO 0COG0E CBOACTBO BOIBI — €€
CMOCOGHOCTb CTpyKTypupoBaTthcs. I1o MHEHMIO MHOTHMX aBTOpOB, 3TO
CBOMCTBO HrpaeT CyLIECTBEHHYIO pOJb B XHM3HEHHBIX IpOLECCax, 0CO-
6EHHO Ha MOJEKYJISPHOM YPOBHE.

H3BecTHBie B HACTOAEE BpeMsl NIPeICTaBIICHHUSA O CTPOCHUHM arpera-
TOB MOJIEKY/I BOJbI MOXHO Pa3f€NuTh Ha 1BE IPYIILI (Camapwuna, 1977).
OIHU MCCNEeIOBaTEeId CYMTAIOT, YTO Y MOJICKYNl BOABI PEATH3YIOTCH BCE
YeThipe BONOPOAHbBIE CBA3HM (3@ CYET JBYX Iap HEMOAENCHHLIX CKTPO-
HOB KMCJIOPOA M ABYX TOJOXUTENLHO 3apSKEHHBIX aTOMOB BOIOpOAa),
BC/IEICTBHE 4Ero CTPYKTYpa BOJBI MMEET TETPa3iPMYECKUH XapaKTep;
Kaxaasi ee MOJIEKYJla OKPYXEHa IO TeTpad/ipy YEThIpbMA ApYyrMMu MO-
neKyiaMmu. JIpyrue aBToOpHI 110J1araioT, YTO Peanu3yloTcs TONbKO NBE CBA-
34, Garogaps YeMy MOJIEKYIBI BOlbi 06pa3yioT JIMHEHHBIE LS, OCHOBY
KOTODBIX COCTARMSIOT TaK Ha3bIBAEMBIE 6000poOHbie MOCMUKU.

Hauyana nepBoro HarparieHHs GbUIN 3aI0XKEHBI B KIIACCHYECKHX TPY-
nax JIx.BepHana u P.®aynepa (1934). CornacHo JaHHbIM 3THX YHCHBIX, B
3aBUCHMOCTH OT TEMIIEpAaTyphl BONE MPUCYLIM TPHU THIMA PACIOOXCHUA
MoJekysl: Boga 1 — TuNa JIkIA-TPUAMMHUTA, 0OpasyeT TETpadJpHiecKH
KOODIMHHPOBAHHYIO PELIETKY CO CTPYKTYPO#H, MOXOXeH Ha UCKAXCHHYIO
CTPYKTYPY MUHEpajia TPUIMMMTA, U CyIUECTBYET MPH TEMIEPATYpC HUXKE
4°C; Bopa II — THma KBapla, CO CTPYKTYpO#, HalIOMUHRIOWIEH CTPYKTYPY
MHHepasa KBapila, UI3BECTHa B MHTEpBajie TeMIEpaTyp o1 4 no 200°C; sona
III — IUIOTHO YJIOXEHHAasd HUACaIbHAs XMIKOCTb G€3 3aMETHBIX BOLOPOA-
HBIX CBSI3eil, CylLeCTBYeT Nnpu Temneparype Boie 200°C.
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CornacHo coBpeMeHHBIM NIPCICTABNEHUSIM, BONSIHOM Map He HMeeT
CTPYKTYPHl H COCTOMT IMPECHUMYLUECTBEHHO M3 MOHOMEDHBLIX MOJIEKYJI
BoAbl. B nporuBononoxuocts 3TOMY JieA — BOAA B BEICOKOMH CTEIEHH
YNOpsiAoYeHHOCTH. XKHAKas Xe Boja 3aHHUMaeT IIPOMEXYTOYHOE OJIO~
XEHHEe MexIy napom u apxom. [Ipu atom ogmu aBTOPHI CTPYKTYpY XM~
KO# BOAbI pacCMAaTPUBAIOT KaK HEOIHOpONHOE 00pa3oBaHHE, ApYyrHe —
KaK OJHOpOIHOE.

J1.Xomn (Hall, 1948) coapan ABYXCTPYKTYPHYIO MOAens Boabl. CornacHo
3TOH MOJIE/H, B BOJE CYILIECTBYIOT JBIONONOOHEIE H TLIOTHO YIIAKOBaHHbIE
MOJIEKYJIbI (MOHOMEPBI), HOCIEIHHE 3AMOTHSIOT TIPOCTPAHCTBO MEXAY JIKIO-
TNONOOHBIMH OGPa30BAHMAMM (JIBIONIONOGHOCTE OOBSICHSAETCA GIIM30CTBIO
XapaKTepa BOJOPOIHEIX CBSI3ed B BONE K TEM, KOTOPBIE CBOHCTBEHHLIM JILIY).
CywecTBoBaHue cKoruIeHMil MOJIEKYJI BOABI, COEJAMHEHHbIX BOIOPOTHBIMH
CBSA35IMH, HaHOOJIEE BBIFOJHO C SHEPIETHYECKHX MO3ULIMIA.

B monenu I'.®psnka u V.Buna (Frank, Wen, 1957) ocrposku JBIOHO-
NOGHBIX CTPYKTYpP paccMaTpUBAalOTCS B Ka4yecTBe «Mepyarowux poee»
(flickering clusters. «Poit» wiu “KJIacTep» BKIIIo4aeT 10 150 Monexyn Boabl.
Bpems ero cymecrBosanus He npesbiwaer 10— 10! ¢, Benencrsue yero
¥ IPOMCXOAMT XapaKTEPHOE LIS 3THX OOPa30BaHMUI «MepLaHue» (puc.3.6).

MOHOMe p

xracrep

Puc. 3.6. Crpykrypa xauakoit BOZIBI (MONEJIb «MepLIAIoLMX poeB»)
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C noBHILIEHHEM TEMIEpaTyphel YacTh BOXOPONHBIX cBsi3eil pa3pbiBa-
erca (npu 100°C — okono 70% Beex cpazeit, a mpy 370°C Bce MOJICKYJIbI
BOJIbI OKA3biBAIOTCA MOHOMEDHBIMH), @ TAKXE€ YMECHBLIAIOTCH pa3mepbl
«poes. C 3TMMM SIBIEHHUSAMH CBH3aHO YMCHBIICHUC BA3KOCTH BOABL C
POCTOM TeMIepaTyphl. AHATIOTHYHO TEMMEpaType Ha CTPYKTYpY BOIBI I€H-
CTBYeT BHEILHEE JaBIEHUE, XOTs €T0 BIMAHNE BbIpaXxaercsi Goyiee ClIoX-
HOM 3aBUCHUMOCTLIO.

MatoxeHHoe Boile aano ocHopanue B.C. CaMapHHO! TOBOPHUTb O
CTPYKTYPHOM PaBHOBECHH BOJBI:

AccouHarhi - MOHOMEPBI
(ecTh BOIOPOAHBIE CBA3H) « (BOIOPOOHBIE CBA3N OTCYTCTBYIOT)

DKCNEPUMEHTAILHO YCTAHOBJIEHO, YTO TpU TasHbU Jbla MOpLHH
TaJIO# BOABI CONEPXAT IMOBBILIEHHOE KOJIUYECTBO JIbIONONOOHBIX CTPYK-
1yp. Tak Kax B KJI€TKaX OPraHM3MOB BOJA TaKXKe CTPYKTYpUpOBaHa, TO
ranas BOAA GNATONpPHMATHO BO3NEHCTBYET HA XWBOC BELICCTBO Jaxe
apngercst 6uocmumyasmopom (AK. Tyma). IMonoxurenbHOe BIUSAHUE
TAJION BOMBI OOBACHAETCA CIAEAYIOIUMMU TIPUYHMHAMM. Bo-nepshbix, opra-
HM3My He TpebGyeTcsi TPaTHTh JOMONHUTEIBHYIO SHEPIUIO UL ocylue-
CTRIIEHMS TIEPECTPOMKHU CTPYKTYpHI BObl. Bo-BTOpbIX, CTPYKTYPHUPOBaH-
Hasi BOJA Jierde BCTYNaeT B padIMuHbe GMOXHMHMYECKHUE DEAKLIMH.

Bona, muer B.M. Myxayes (1975), 310 KaK 6bl kopcer mrst JHK.
TMoka oHa ctpykrypupoBaHa — JIHK nepxurcs B CBOMX cnupansax. Ho
KaK TONLKO CTPYKTYpa BOZBI HapyliaeTcs, YACpXUBalollas cuna Hcye3a-
er, u Monekyna JHK HayuHaeT pacKpy4YMBaTBCS. Tpu packpyyHBaHUH
JIHK Do/mkHa caenaTb MHOTO COTeH 0DOpOTOB, npeonosieBas MpU 3TOM
conpoTHBIEHHE cpelbi (BA3kocTs). M TeM He MeHee, Takoe packKpyyMBa-
HHUE MPOMCXOAMT OYEHb OLICTPO — BCErO 3a 1,4 ¢. Takum obpa3oM, BoIa
Kak 65l SIB/SIETCA COCTaBIAIOIEN MOJICKYJIbI JHK, yyacTBylolUeH B Te-
penaye MHMOPMALIUM, HEOOXOAUMOH s (bYHKUMOHHPOBAHUS XHBOTO
OpraHu3Ma.

CKOpOCTh XMMHYECKUX peaKlui, KaK U3BECTHO, yBeTUYMUBAETCH C
HOBBILICHHEM TeMIiepaTyphl. OIHAKO GeNKOBBIC BELIECTBA MMCIOT BEPX-
HMIt TIpenes TEMIEPAaTypHOH YCTOHYMBOCTH. TTosTOMY V BHICLUMX Teli-
JIOKPOBHBIX OPraHM3MOB BbipaGoTancs TAKOM MEXaHHU3M TEpMOperyis-
LIMM, KOTOPBIN YCTAaHARTUBAET TEMIIEPATYpy T€/NA Ha YPOBHE 37°C. Hapsa-
Iy ¢ «6apbepoM YCTOHYHUBOCTH» GeKOB CYLECTBYET H APYTOH MEXaHH3M,
OpHEHTHPOBAaHHBI! MMEHHO Ha 3TOT TeMIiepaTypHbIi YpPOBCHB, — BOI-
Heiit. B.M. MyxaueB yka3bIBacT, 4TO BOJIa HMECT KaK 65l JIBE TOUKH MOSAB-
nenus: npu 0°C, Koraa oHa NMpeBpallaeTcs B XKUIAKOCTD, H mexay 30 u
40°C, xoraa mnoj BIHSHMEM MHTEHCHBHOTO TEIUIOBOTO BO3MYLUCHUA
KPHCTA/UIMYECKAs CTPYKTypa MCYE3aeT MONHOCTBIO. OnHako 3TOT Npo-
uecc obpaTiM, U KIETKa CII0COOHa BOCCTaHABIMBATh KPHCTAUTMYECKYIO
CTPYKTYpY BOAbl MMEHHO B 3TOM HMHTEDBAIC TEMIEPATYD.

214



CyLUeCTBEHHOE BIIMSIHHE HA CTPYKTYDY BOIBI OKa3bIBalOT BOIOpa-
CTBOPEHHBIE BELIECTBA. JTO OGYCNIOBICHO TEM, YTO BOXOPOIHBIE CBS3H
MMCEIOT 3/IEKTPOCTaTUYECKHI XapaKTep, C/ENOBATENbHO, PAaCTBOPAEMbIC
MOHBI BIIMAIOT HA 3TH CBA3M. YCTaHOBJIEHO, YTO MOHBI GOJIBILMX pa3Me-
POB CITOCOOCTBYIOT Pa3pyLIEHHIO JIBAOTONOGHEBIX crpykryp (K*, Rb*, Bf,
J). Eciu 3apsin voHa elue M HEBENMK, TO BOXOPOIHbIE CBS3M He 6ynyr
SAMCHEHBI CIbHBIM B3aMMOAEACTBHEM BOJBI C HOHAMH, H MOJIEKYJIbI BOABI
NPHOGPETYT GONMbLIYIO NOABIKHOCTb. MIOHBI ¢ 6OBLLOI TUIOTHOCTHIO 3apA-
na (HeOONMBLION pa3Mep M 3HAYMTENbHBIHA 3apsx, Harpumep Li* u F)
YKPETUIAIOT JILAOIMOAOOHBIE CTPYKTYPhI U CHUXKAIOT MOABIXKHOCTD MO-
JIeKyJl BOALL. '

ITosiBneHre MOHOB B BoiE BBI3BIBAET TAKXKE MIMEHEHHUE e TepMOIM-
HaMi4eCcKux cBorcTB (Kpecros, 1962). B yactHocTH, naMeHeHue 3HTpO-
TIMHK TpH BBEJEHHH B BOAY HOHOB MOXET ObITh OXapaKTEPU3OBaHO CJie-
IYIOLUMM YpPaBHEHHEM:

AS,.,= AS,+AS,,

Ie AS ~ — H3MEHEHHE SHTPOMHMHM MPH TMAPATALMH HOHA,
AS;"" — M3MEHEHME FHTPONHM NPH OGPA3OBAHUM MOHA B BOIHOM
pacTBope U3 ra3oo6pa3HOro MOHa M KaKOro-TO KOIHYECT-
Ba MOJIEKYJ BOJKI;
AS, — M3MEHEHHE SHTPOINH, CBA3AHHOE CO CTPYKTYDPHEIMH M3Me-
HEHHUSAMM BOIbI NMPU TMAPATALHH HOHA.
BennuuHbl AS, IS HEKOTOPBIX HOHOB NPHBEAEHHI B Tatu1.3.6.

Tabaruya 3.6
BewiHna HIMEHeHHs IHTPOIMM, CRI3AHHOH CO CTP HLIMH H3IMCHCHHUAMH BOIM NPH
THAPATAMN OAHOATOMEMX MOHOB (10 I'.A.KpecToBy)
Hon Panuyc AS,, a.c. Howu Paguyc AS,, 3.
HoHa, A HoHa, R

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
Mg 0,74 +46,1 ¥ 2,26 -12,6
Ca* 1,04 +31,6 S 1,82 -216,1
Sr* 1,20 +25,5 Se* 1,93 -10,8
AP 0,57 +95,0

[peobnananue addexra pasynopsnoueHus (YBETMYEHHE IHTPOIIHH,
NOJIOXMTENIBHBIE 3HAYEHHS AS,) COOTBETCTBYET MOHSTUIO OMpuyamens-
Holl eudpamayuu. TpeoGnananvie 3cbdekTa ynopsagodyeHus {(yMeHblIIeHHE
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SHTPOIIMH, OTPHLIATENbLHBIE 3HAYEHHA AS)) KOIUYECTBEHHO XapaKTe-
PU3YET SIBTIEHUE HMOA0NCUMENbHOU 2udpamayuu.

TIpu pacTBOpeHMH B BOAC MOHOB, 00/ajalolnX [TOJOXHUTENBHOU H
OTpMLIATEJIbHOM ruIparauMeii, Mx obuee BIMIHUE Ha CTPYKTYpY pa-
cTBOpa GYHET 3aBUCETh OT TOrO, HACKOJIBKO TOT WIH HHOH HOH crrocobeH
HEeUTPaJIM30BaTh MPOTHBOMNONIOXHOE BIMSHUE APYroro MOHa.

EcTecTBEHHO, YTO 3JICKTPOIUTHl BBI3HIBAIOT CTPYKTYPHbIC H3MEHC-
uus B Kierke. Gopma ciupanu [IHK npakTHyeckn nieanbHO BIUCHIBA-
eTcs B KPHCTA/UTHYECKYIO PEIUETKY Jibia (WIn NBIOIIOAOOHOr0 KJIacTe-
pa). IIpucCyTCTBHE 3NEKTPOIHTA BHI3BIBACT CXKATHE MOJCKYIIbI IJHK, B
pe3yAbTaTe Yero CIMpatb YXE HE MOAXOOUT K CTPYKTYPE Jibla K 00BeM
(«xopceT») ymopsiioYeHHOM BOABI CHJIBHO YMEHBLUIACTCA.

CTPYKTYPHO YTOpSUIOYEHHBIE CIIOM BOIbI 0OPa3yloTCA TAKXKE BOIC
TBEPABIX MOBEPXHOCTEH (Ha pacCTOSHUM HECKONBKUX MukpoHos). Takoe
Xe YIOpSAAOYEHHE CTPYKTYPHI BOIBI BHI3BIBAIOT M OpPraHM4€CcKue MaKpo-
MOJIEKYAbl. METOROM MPOTOHHOrO MAarHUTHOIO pE30HAHCA 6LUTO ycTa-
HOBJIEHO, 4To Moynekyna JJHK B opMEHTHpYIOLLEM TMOTOKE MOXET yITO-
PANOYMBATL BOXy Ha paccrosHuu g0 1000 A oT ec MOBEPXHOCTH.

Crnoit BoIbl, MPMMBIKAIOLMUA HEMOCPEICTBEHHO K MOBEPXHOCTH TBEP-
JIOFO TeNa, UMeeT TOMIIMHY nopsizka (6-10)-107 cM u B Hay4HOI JIUTEpaType
HMEHYeTCsl 2udpamHibiM. DTOT CIIOM COCTOMT U3 OPUEHTMPOBAHHBIX MOJIC-
KYJ (33 CueT MOJEKY/ISIPHbIX CWI Ha IOBEPXHOCTH pasfie/la «TBEPIOC TEIO
— BOJA») U MMEET YETKO BLIPAXKCHHYIO IPAHHLY, OTAE/AIOLYIO €¢ OT Clc-
AYIOLLEro ciost (dughdysrozo). Bona rapaTHOro Cliosi OONafacT YIpyroctsio
(bOpMBI, KOTOpasi MOXET GbITh OXapaKTepH3OBaHa U3MEPHMO#H BEJIMYHHOI
Momysist casura. Eil pyCyLiy U ApYTUe CBOVCTBA, PE3KO OTIH'{HBIC OT CBOIACTB
OGBIMHOI BOmbL. Tak, TUIOTHOCTb TMIIPaTHOX BOABI B roTopa U Goyee pa3
BBIILIE TUIOTHOCTH OObLIMHOM BOMBI, €€ CpeOHss AUITEKTPUICCKas MOCTOSH-
Hasl paBHa 2.2, pe3KO TOHIKEHa TeMIepaTypa 3aMep3aHHsd (g0 -80°C u
HMKE), OHa TUIOXO PACTBOPSIET CONM-3NCKTPOJIMTHI M T.A.

I'uapartHas Boja, nepeBefcHHas B CBOGOXHOE COCTOSHHME, HEKOTOPOC
BpEMS COXpaHsEeT CBOM HEOOBIYHBIE CBOHCTBA (OT 3-4 yacoB O HECKONABKHMX
CYTOK), T.€. HAXOAUTCS B MCTAaCTaGMIIBHOM COCTOSIHHH. 3Ty BOAY MBI Ha-
3BAH ocmamouno moduguyupoeannoi (BarykoHuc, 1976).

IMon BO3EICTBAEM YIBTPa3ByKa CBOM HEOOBIYHBIE CBOHCTBA OCTATOY-
HO MONUGUIMPOBaHHasl BOJA TepsieT B TCUEHHE MEPBBIX MUHYT, a IPH
MEXaHHYECKOM IEPEMELLIMBAHMM — B TedeHUe 2-3 4. B yCnioBHsX NMONHOrO
FIOKOSI TIEpHOJ, pelakCallii JocTuraeT 3-4 CyTOK.

K uunciy Haubonee MHTEPECHBIX CBOMCTB OCTATOYHO MOAUDULIUPO-
BaHHOM BOABI OTHOCUTCS €€ TOBBIUICHHAs 3JIEKTPOIIPOBOAHOCTE U pa-
CTBODSIIOLIAA CIIOCOGHOCTH IO CPABHEHHIO C OOBIYHOM BOJIOH MpH TeX
xe ycaoBusax. [IpuMedaTeIbHO Takxke cieaylouiec: nobaBlIeHue K 3TOH
BOJE MEKTPOIUTA (10 KOHUEeHTpauuu 1-2-10¢ N) yMeHBIIaeT ee MeK-
TPOIPOBOIHOCTb, B TO BpeMs KakK Uil OObIMHOH IUCTHIUTMPOBAHHOM
BOIbI HAGJIIOKAETCA TPSMO TPOTHBONONOXHBIA 3bdexT.
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Buonornueckoe 3HaueHHe OCTATOYHO MOAMGHULMPOBAHHON BOILI
[TOKa COBEPIIEHHO HE M3YYEHO, HO HE BBI3LIBAET COMHEHHSA, YTO HMCHHO
OHa MOXET HIpaTh CYILUECTBEHHYIO pojib B OHOXMMUYECKUX NpoLeccax.

B cBoHMX nocTpoeHHsIX KaK OUOIord, GHOXUMYKH, TaK U 3KOJIOTH YYHTHI-
BalOT GU3NYECKUE U (DUMNKO-XMMHUYECKUE CBOICTBA BOObI ¥ BOOHEIX pa-
CTBOPOB, OHaKO, KaK CripaBe/Bo ormedaeT A.M. Biiox (1966), npencrasine-
HUS O TOM, YTO BCE CBOMCTBA BOIbI 3aBUCST OT XapaKTepa Cpelbl, B KOTOPOH
OHa NpeObIBaeT, U O TOM, YTO IIPY KAXKAOH TEMITEpATYPE, P KAXIOM AaB/ie-
HMHM BOJA TIPEICTaRIAET coboi crieudHyecKUil paCTBOPHTENb ¢ HHIMBUY-
ANHHBIMH CBOICTBAMMU, €lIE¢ HE MONYYM/IM NPAB Ipak/IaHCTBA B 3THX HAYKaX.

Hcxond U3 COBpeMEHHBIX B3MJISIOB O CTPYKTYPE W CBOMCTBaX BOIbI,

HaMH ObL1a MpelUIoXeHa ciemyowas KiacCupHUKauusa MPUPOAHBIX BOI
(1a6n.3.7).

Tabauya 3.7
KnaccupmKansa NPHPOIHBIX BOJ KAK CrienmdHIecKnX pa: el ¢ HHIARBH/YANLHMME
caoficteamm (Xonpxos, Baxykonnc, 1966)
Tun Boanbt TMogmn BonW OcHoBHEIE AaKTOPHI,06YCIaRIHBAIOLIHE

CBOMCTBA BOIBI

Cpob6omHaas |ITourtu He cogepxauas | CTpykTypa BOAK,3aBHCALIASA OT

PacTBOPEHH BIX BELIECTB. TEMNEPATYPH Y JABICHHA, 3 TAKKE OT
MuHepann3oBaHHast TIPUCYTCTBHS PaCTBOPEHHbIX BEILIECTB.

Ces3anHas | Tunparnas CTpyKTypa BOABI 32BUCHT OT XapakTepa d

(Ha no Bepx- BEJIHYHHE CBA3BLIBAIOMIUX CHII MEXAY

HOCTAX M TIOBEPXHOCTBIO U MOJIEKY/IAMH BOJIbI.

BOMIM3M Hudpdysnas

MOBEPXHOC-

Teif)

3aBeplliag JaHHBIN [TOAPA3NET, CUHMTAEM HEOOXOAMMBIM MOAYCPKHYTH,
YTO CTPYKTYPY BOABI HEOOXOOAMMO MOHUMATh B HIMPOKOM CMBIC/IC: BO-
TepBbIX, KaK CTPYKTypy camoi monekybl H,O u, Bo-BTOPBIX, KaK CTPYK-~
TYpPY HEKOTOPOrO MHOXECTBA MOJIEKYJl BOIBI.

AHOMAaJIbHOE CBOWCTBA BOABI BLITEKAIOT H3 OCOOEHHOCTEH CTPYKTY-
PHl €€ MOJIEKYJIBI OT OOYC/IOBJIEHHBIX 3TOH CTPYKTYpPOl MEXMOJICKYIAP-
HBEIX B3aHMOIEUCTBHI. D10 BecbMa 4eTKo noamMerwn B.JI.BacuieBckuid:
«B XuAKO#i BOAe mpucywas JbIy CBS3b Kaxnoit momekynel H,O c ye-
THIDbMA COCEIHHMH («OIHXHUH MOPSIOK») B 3HAUYMTEIBHON CTENEHH
COXpaHSIETCS, OTHAKO «PhIXJIOCTE» CTPYKTYPHI IPH IUIABACHMH JIbIa YMEHb-
HIaeTCs, MOJNEKYJIH «IaJbHEro MOopsaKa» MOMNajaloT B «IIyCTOTbI», 4TO
BEIET K POCTY IUIOTHOCTU Boanl. BomopoaHsie cs3u npuMepHo B 10 pa3
TIpOYHEE, YEM CBA3M, OOYCIIOBIEHHBIE MEXMOJIEKYISIPHBIMHA B3aUMOZEH -
CTBHMSIMM, XapaKTEPHBIMH IS GONMBIUMHCTBA OPYTUX XHUAKOCTEH, MOITO-
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MY IJIs TUIaB/IEHUA, UCIAPEHUS, HarpeBaHUs BOIbI HEOOXOMMMEI Iopa3io
6obllIas SHEPrus, YEM B CIIy4ae OPYrMX XUIKOCTEH, YTO OOBACHSIET OT-
MEYEHHBIE aHOMAJILHO BHICOKUE 3HAYEHUS TETUIOT TUIABJICHMS M MCHa-
PeHMs H yIEAbHOM TeruioeMKocTH» (1971, c. 172-173).

CrpyKTypa MHOXECTBa MOJEKYN BOIbI 3aBUCHT, NpEXIE BCEro, OT
TEMIIEPATypPhl M JABJICHUS, 4 TAKXKE HAIUYUA INEKTPOJIUTOB H B3aHMO-
AEACTBYIOIUUX C Hell TBEPABIX NMOBEPXHOCTEH, B TOM YHMCJIE OT COCTABA
KIETOYHBIX M BHEKJIETOYHBIX XHIKOCTEH XHBBIX OPraHM3MOB M HaJIH-
YUA B KJIETKaX TBEPAbIX M TBEPAOOOpPa3HLIX MOBEpXHOCTEM (0GOMOYKH,
siipa, MATOXOHIPHH U T.IL.).

3.7. OBILIASA XAPAKTEPUCTHKA THAPOC®EPHI U
EE 9BOJIOIMA

Kak yxxe HeoqHakpaTHO OTMEYAIOCH BhILLIE, MHOTUE NPSAMBIE U KOCBEH-
HbI€ JAHHBIC YKA3LIBAIOT HA TO, YTO XU3Hb Ha 3eMJIc MOIJIA 3apPOOUTHCS B
okeaHe rae-To 3,5 + 0,5 mupn et Hazan. B cBsA3u ¢ 3TMM BecbMa NpuMeya-
TesbHEI C10Ba akaaemuka C.C. 11IBapua, KoTophlit mucal: «XMMHU3M Haluei
KPOBM B 3HAYMTEJIbHOM CTENEHM OTpaXaeT XMMHIO OKeaHa. B cBoem opra-
HHU3ME Mbl HECEM MaMsTh 06 YCIOBUSX 3apoXacHHUs Xu3uu» (1977, c. 375).

[TosToMy xoTsi GBI KpaTKOEe pacCMOTPEHHE THAPOCAHEPHI, KaK ONHOTO
M3 [JIaBHBIX KOMIIOHEHTOB 3KOJIOIHYECKOH Cpelbl, HEU30eXHO A1s Nnpa-
BHJILHOTO NMOHMMAaHMs YCIOBUH 3apOXICHUS XU3HH M CYLIECTBOBAHMS
nopsaka — Guochepsl.

I'mapocdepa — HenpepbiBHasi BHEIHsAsS 0bonouka 3eman (reocde-
pa), cocTosiias U3 MPOCTPAHCTBEHHO TMPEPLIBUCTHIX M KAYECTBEHHO OT-
JIMYAIOLIKMXCSA APYr OT ApYra 3BeHbeB (OKEaHEI, MOps, 03€pa, PeKH, Mo-
YBCHHBbIE BOMABI, apooOpa3Has BjIara, BoJia XMBBIX OPFaHH3MOB M T.I1.).

BepxHsisi rpaHuua ruapocdepsl ONpenensercss YPOBHEM TOBEPXHO-
CTH OTKPHITHIX BOJOEMOB (€C/TM HE CYUTATh aTMOChepHoit Biarv). Hux-
HSIS TpaHMLa ruapocdepsl TOYHO He onpeaesneHa. OfHM aBTOPHI €€ NMpo-
BOIAT MO TEMITEpPaTypHOMY YpoBHIO 374°C, KoTOphIif COOTBETCTBYET
KputHyeckoi teMriepatype Boasl. [.JO. Barykonuc u A.E. Xonrkos (1978)
BBIACIAIOT TPH THAPOrcONOrMYECKHE 30HBI MTOA3EMHBIX BOA M HMXHIOIO
30HY rMapocdepsl MPOBOAAT MPAKTHYECKH MO rpaHuiie MoxopoBHunya
(Moxo). ITo naHHBIM 3THX aBTOPOB BEPXHAS TMIPOTEONOrMYECcKas 30Ha
XapaKTepHU3YeTCA CAEAYIOIUMMHU TapaMeTpaMH: CYOBYJKaHHYECKHME M1O-
POZBI 3TOM 30HBI, BO3HUKILIKE Ha I/TyOMHE MopsiiKa 1 KM IpH JaBI€HHU
10-15 MITa, conepxar ue 6onee 0,2-1% H,O; B noponax daiuu 60b-
WHX ry6uH (3-6 xM) ¥ OaBIeHHI (100-1280 MIla) konuuectBo cBfi-
3aHHOH BOIBI Bo3pacTaer 1o 3,5-5%. nsa meramopdryecKux nopoz 3Toi
30HBI KapTMHa obpaTHas: nopoabl dauuit aMGUOONNUTOBONH M 3eNEHBIX
CJIAaHLIEB coepXaT no 2-4% BoIbl, B TO BpeMst KaK B Gojiee ITyGHHHBIX
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daumsax (3KIOTHTOBOI M IPaHyIMTOBOI) €€ CONEPXaHME IMOHMXACTCA
go 0,3-0,5%. B HMXHE! TMAPOTEOIOrHYCCKOH 30HE MeraMOp(PHUYECCKHE
NOpoIbl NPAaKTHYECKU OOE3BOXHMBAIOTCS, 3aTO MarMaTHYeCKHe TIOpOAB
(pacrutaBel) MOTYT comepxath a0 9-10% Bomsl (Cyas no €€ pacCTBOPMMO-
cTH). Mex/y BepxHeil U HIKHEH 30HaMU PaclioNoXeHa CpeaHsid rupo-
FeOJIOrHYecKas 30Ha. B npenenax 3Toit 30HBI K METaMOPGUIECKHE, U Mar-
MaTHYECKHE TTOpOIbl TIOCTENEHHO TepsIoT Body. B 1eloM 3TO 30Ha MH-
HUMATbHOTO Bojocoaepxauust (puc. 3.7).

- Copepranmne BOJIB _

\
[ \ ‘
S \
) \ .

\\ 2
g ///////////////
5/ 7
5 \
\
AN
: —_1
Y

———=-2

A°

Puc. 3.7. Cxema rMapOreOIOrHyecKoil 30HANBHOCTH 3¢MHOMH KOPHL:

J—ocanourbie ¥ MeTMOpdHYECKHE TIOPObl; 2—MarMaTH4YeCKHe NOPOIBL;
3—30HAa MMHMMAJIFHOIO BOIOCOIEPXAHUA

219 )



B cocraBe ruapocdepsl pasnuyalor yeTHIpe THNA MPHPONHBIX BOI,
PaITHYAIOLUMECS MO COCTaBY M (M3MYECKUM CBOMCTBaM: BOIH MOpeEil U
OKE€aHOB, BOIBI CYIUH, BOAbI IEAHUKOB M NMOA3EMHBIE Boasl. O6Ias Macca
ruapocgepsl okono 1700-10 T (mpumepHo 0,025-0,030% obmieit Maccer
3emnn). KomnuecTBo MOpCKMX ¥ OKeaHHYECKHMX BOJ OLIEHMBaeTcsi B 1370-
1400 mn kM3, Boa cyium 0,5 MIH KM3, BOA JIEAHMKOB OKOMO 22 MJIH KM,
non3eMHbIx Boa 200 maH km? (nocieaHss undpa, BeposiTHO, 3aHUXKEHA).

Boael Mopeit U OKeaHOB, Kak BUIMM, COCTAaBISIOT OCHOBHYIO Maccy
ruapocgeps (cBeiie 80%), MO3TOMY MOHATHA UX IPHOPHTETHAS poJib B
Pa3BUTHHU XHU3HU Ha 3emiie.

Bornee TouHBIE MaHHBIE IO KONMYECTBEHHON XapaKTEPUCTHKE THi-
pocdepbt npusogut A.A. CokosoB (Ta6m.3.8).

Tabauya 3.8
Boanue pecypent 3emnn (no Cokonony, 1974)
Buan Box O6bem
* THIC.KM? %

Oxkean 1 338000 96,52
Jlen u cHer 24012,1 1,74
ToasemMupie” 23400 1,69
Pycna pex 2,12 0,00015
O3epa 176,4 0,013
Bonora 10,3 0,0007
AtMOcepHbie 12,9 0,0009
B XuBBHIX OpraHn3max 1,12 0,00007

Bcero 1 385600 100

He cuynrasn TIOA3CMHBIX BOI B A}ﬂ'apKTHJIC, OPHEHTUPOBOYHO OLIEHHBAEMbIX
B 2000 ThIC.KM3.

OnHako u 3TH 1M pHI, MO-BUAMMOMY, 3aHMXKEHbI (33 CYET HEROYYETa
[IOIHOro O6beMa NMON3eMHBIX BOI). PeanbHblit 06BEM ruapocdepsl, Ha
Halll B3rJ4l, HOJXKEH ObITb yBemuueH no 2500000-3000000 Teic. kM>.

Boam cymm B ocHOBHOM mpecHble, a OKeaHOB U MOpEH COJIEHEIE.
Bonei okeana comepxar npuMepHo 35 r coneit B | 1.(3,5%), npuuem
COJICHOCTb KOJIEONEeTCs B AOBOJABHO Y3Kux mpexenax (3,3-3,6%). Kak B
MOPCKHX BOIaX, TaK M B BOAX CYILUH NPEOGIafaloT OAHHM U Te XK€ HOHHI,
ORHaKO MX COOTHOLIEHHE COBEPIUEHHO Pa3NM4HO (Ta61n.3.9).
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Ta6auya 3.9

I'nasnste nonsi raxpocepnl B AX COOTHOMERAS

Buavt Box

I'naBHBE KaTHOHH

I'maBHBIE aHHOHBL

Mopckas Boga

Marepuxosas Boaa

Na*> Mg?* > Ca?*

Mg* < Nat*< Ca*

Cl-> SOF> HCO;

Cl-< SO < HCO;

Kakum Gbi1 mepBUYHBIA cocTaB ruapocdeps? Ha aToT BOMpOC
nonsrranca oreTuTh M.I.Bamsiuko (1971), ucnons3ys AaHHEBIE O CO-
IEPXaHUM JIETYYMX KOMIOHEHTOB B XOHIPHUTAX, XapaKTepU3YIOIUX BE-
wecrso MaHTUM 3emun (Ta61.3.10).

Ta6auya 3.10

I'unoreTrseckuit c\oc'mu JOBEHR/ILHEIX PACTBOPOB H COBPEMEHHOH MOPCKOH BOIM
(no M.T'.Bassmmko)

KomnoneHT XOHOPUTHI, IlepBUYHBIA pacTBOP, Bona okeaHa,
% r/100 r r/100 r
H,0 0,5 — —_
C 4107 8 3,5-10°
F 2-8-10°% 6-10°3 2,4-10-%
Cl 7-10°3 1,4 1,9
Br 5-10°% 1-102 7-10-3
I 410 810 5104
B 410 8:10°3 410+
N 2-10° 410! 5-10°

TaxkuM oGpa3oM, mepBUYHBIM pacTBOp ObUI pe3Ko oborallleH rajiore-
HaMH, YIJIepoaoM, GOpoM H a30TOM M, CKOpee BCero, MMEN KUCIBIA Xa-
paxrep (pH 1-2).

Huxe npuBoauTca KpaTkas UCTOPMS 3BOJNIOUMHU COCTaBa ruapocde-
pHl (TOYHEE, OCHOBHOM €€ MAacCUBHI B BUIE OKCAHHMYECKMX M MOPCKHX
Bon). Bonee nonHoe ee uanoxeHue xaHo B MoHorpaduu I'.FO.Bamyko-
Huca U A.E.Xonpkosa (1978). DBOMOLMOHHEINA IIPOLECC COMOCTARIEH C
pa3BUTHEM XH3HH Ha 3emue (puc.3.8).
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Tun Boan

Bran

Hckonaemele

OCTaTKH
5,0
OrcyrcTBHE
XnopuaHo-
4,5 4 BONOPOIHHA Asolickuit MPU3HAKOB
XKHU3HU
40 4 Xnopuamo-
PYAHbIA Apxeosoickuit
3,5 4 — x —
’ XnopuaHo- Arperath
KaTbLUHEBH MHKpOpOCCHINH
3,0 1 _
Peakne T
XnopuaHo-
2,5 4  marHueBuit CTPOMATONTEL
Inpoxoe
20 pacnpocTpaHeHne
’ Tporepo3oiickuit- CTPOMATOIMTOB
XnopuaHo- H PadIM4YHBIX
cynsdaTHbii pudetickuit MMKPOOPraHH3MOB
1,5 1 (cympdarn
Mareug) | 2 = -
BecckenerHole
1,0 - MOpPCKHE
! XMBOTHEIE
Xnopuato-
0,5 - MardHeBRIH I
(cynpdarsl OYTH BCE THIIBI
Mar{msi ®anepo3oncknit  |yopckux xuBOTHBIX
0.0 KaJbLUA)
b

Puc. 3.8 DBOmOLMA XMMHYECKOTO COCTABA TMAPOCEPH 1 ee CBA3Db
C HAXOXICHHEM OCTATKOB MCKOINAEMbIX OPTaHK3MOB

HTtaK, a3soiickoil 3Tan MCTOPMH HallUeil IUIAHETH XapaKTepu3yeTcs
HaJIMYMEM BeCbMa KHUCIOH ruapocdepnl, GU3NKO-XHMHYECKME CBOMCTBA
KOTOpOi1 ONpenensuin npeobaagaHie raioreHoB (B OCHOBHOM, XJIopa) M
MOBBILLICHHBIE KOHLIEHTPAaLUH MOHOB Boxopona. Takasg Boja MOXeET GHITh
Ha3BaHa XJIOPMAHO-BOXOPONHOIl. B oTnoXeHMAX a30iCcKOro 3rama Ka-

Kue-nmbo NMPpH3HAKH XHM3HU HE oGnapyxenu.

B Havane apxeosoiickoro 3rana pH Boabsl HECKOMBKO MOBBIILIAETCS.
IIpomomxaloT CylecTBOBATh ITOBHILIEHHBIE KOHLIEHTPALMU PYAHBIX KOM-
MTOHEHTOB, YTO BCEra XapaKTePHO I KUC/BIX MPUPOAHBIX BOIHBIX pa-
ctBopoB. OfHAaKO HOHHBIE UX (HPOPMBEI HAYHHAIOT BREITECHSTLCH Kapbo-
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HATHBIMM KOMIUIEKCAaMH (B CBAI3M C HAIM4YMEM IycToi aTMOocdephl fpe-
MMYLIECTBEHHO YIJIEKMCIOTHOTO cocTasa). B Biae Xi0puiaos U csobon-
HBIX HOHOB NO-TIPEXHEMY CYIUECTBYIOT KaJIMii, HATPUH, KaIbLIUHA, XKeJe-
30, MapraHen, amoMuHui. [To ceunduryeckuM conaM 3TU BOABI MOIyT
6BITh HA3BaHBI XJIOPUIHO-XEJIE3UCTO-ATIOMUHUEBbIMU (Ha puc. 3.8 —
XJIOpHIHO-pyAHbIMU). CooepXaHHE XJIOPHIOB Xejie3a, MarHus M amo-
MUWHUS, CyIs MO COCTaBy COBPEMEHHBIX FMIPOTEPM M MOLIHOMY pa3BM-
THIO Oxcecnuaumog (XeJNe3HbIX pyd) B IOUCTOPHYECKHM 3Tall, MONJIO
nocturath 5-10% OT CyMMBI BCEX BOIOPACTBOPEHHBIX conel. Caeabt Xu3-
HM B CHHXPOHHBIX OTJIOXEHMSX TaKXe HE OOHApyXEHBI.

Bo Bropoit mMoJIOBUHE apxesi K3 OKEaHHMYECKOH BOIBI HCUE3al0T XJIO-
PHMIBI ATIOMMHMA M Xene3a. OHa MpeBpaTUIACh B XJIOPUAHYIO (MO Kilac-
cuduxkaumn H.C. Kyphakosa — M.I. Bansiuko) win XJIOp-KajubUMe-
Bylo (no kiaccubukaumu B.A.Cynuna). YUUTHIBasA OTHOCUTENIBHO BHI-
COKMe 3HaYeHUs oTHOLUIeHN Mg/Ca B ApeBHHX MOPOaX, MOXHO I10J1araTh,
yto mons xnopucroro kambuus (CaCl) B cocraBe MOPCKHMX CONEH HE
npesbiiana 10-20%. PacueThl MOKA3bIBAIOT, YTO JUIS NepeBoia Mopei
XJIOpP-KAJIBLMEBLIX B CyNbGaTHbIE (X10PHAHO-CYIb(aTHbIE) BOJAM KOH-
THHEHTAJILHOTO CTOKa (TIpM COBPEMEHHOM WX CocTaBe) MnorpeGoBanoch
Gbl HECKOJNILKO COT MWUIMOHOB JieT. OKeaHb! XJIOp-KajlbLIMEBOro THIA
MCYEITH MPHMEPHO 2,8 MIpA JET Ha3am.

ONHAKO XJIOp-KATbLMEBLIE MOPS, MO-BUAMMOMY, yXe 6buin Gmaro-
TIPUSITHBI JUTS 3aPOXAEHHSA MpPOCTeNIUUX GopM xu3HK. O6 3ToM cBuaE-
TeABCTBYET HAXOXIEHHE B TOKEMOPHMICKHMX TOJLIAX OCTaTKOB MCKOMae-
MBIX OPraHM3MOB B BMIIE dzpe2amoé Muxpogoccuaui i cmpomamonumos.

Arperatsl MUKPOGOCCHINI, TIPEACTABIEHHBIE CHHE-3€JIEHBIMU BO-
JOPOCISAMHU M APYTMMH TIPUMUTHUBHLIMU GOPMaMH, OOHAPYXEeHbI B KPEM-
HUCTBIX OoTNIoXeHUAX CeBepHoit AMepHKH, Adpuku 1 Asctpanuu. Hau-
Gosee IPEBHMIA, XOPOLLIO COXPaHUBLLHNIICS arperat MHKpOPOCCWIHIT UMEET
Bo3pact 2250 miH net (monomutsl TpaHcpaansi, FOAP). O6beKTHI, MOXO-
XHME Ha MHMKPOGOCCHIMHM H COCTOSILIME M3 OPraHWYeCKOro BELIECTBA
obHapyxeHbl B cyneprpynne dopmauuit Caswienn (takxe FOAP, Bo3-
pact 3200 maH net). CTpOMATONUTHI (CIOUCTHIE KYTIOJI000pa3Hbie OTIO-
XeHHs KapboHaTa KablMs), XOTS U He TIPEICTaBIAI0T coboi Hermocpen-
CTBEHHBIX OPraHHYECKHX OCTATKOB MOXOGHO KPEMHMCTBIM MHUKDPOQOC-
CWINMAM, TEM HE MEHEE CBUIECTENbCTBYIOT O CYIUECTBOBAHHHM XH3HHU
(aHanoryuHBie O6pa30BaHMsA M B HAlIM JHM OOpa3yloT CHHE-3€JIeHbIC
Bofopociu). Bo3pact cTpoMaTonMTOB XOpOUIeH COXPAaHHOCTH JOCTHIaeT
3100 mun et (rpynmna ¢popmauuit bynasaitaH, oro-3amnaaHast 4acTb 3um-
6a6ge).

B okeaHax XTOp-KaibLIMEBOrO THIA KPOME KapbOHATOB M rMIApOKap-
GOHATOB Xene3a (B MEHbLIEH MEpe MapraHua M ajlOMUHMS) TMPUCYT-
CTBOBAJIM TaKXe Kap6oHaTsl KaiblivsA. Ha ¢poHe moBbllIaoLIErocsi BOAO-
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POIHOro mokasate/si U BHICOKOTO napunanbHoro nasieHus CO, mecto
HCYE3HYBLICTO M3 OKEaHUYECKOI BOABI XJIOPHCTOIO KAJBLUUA 3aHHMAIOT
KapOoHaThl ¥ rMApoKap6oHaThl Kanblus. KpoMe Toro, B Boge oKeaHa
CONEPXAINUCH XJIOPUCTBIC COCIMHEHUS HATPHsl, KATHA M MarHUS. DTH Boakl
lany HaqyaJlo HaKOIUIEHHIO MOLLUHBIX TONL KapOOHATOB M IKECITIUIHUTOB.

Beinagenne KapGoOHAaTOB XeJie3a M3 PaCTBOPOB IIPOUCXOIUT KaK npu
NOBBIICHUH NaplinanpHOro nasneHust CO,, TaK M MPH €ro MOHHXKEHHUH.
IlepBbiit MyTh BO3MOXEH, €CTM BOXOPONHBIA ITOKAa3aTehb KOHTpOJIHpY-
€TCsi KapGOHATHBIM PaBHOBECHEM, T.€. MAPUUATbHBLIM JABIEHHEM Cco,,
BTOpoi — ecin Gydep «BHemHMi». COrMacHo NMpeNCTaRICHUSM O Tpe-
o0/aflaHuK B JOKEMOPHICKOH aTMocdepe YraeKUCIoro rasa, npeanoy-
TUTEJIBHEE NEPBLIA MyTh. PacyeTsl mMoKa3bIBAIOT, YTO BhINANEHHE Kap6o-
HaToB XeJiesa npoucxonuno BIuiotk 10 pH = 6 u P = 0,1 MITa. [pu
noHxeHuun P, no 0,001 MIla Ha cmeHy kap6oHaTHOMY Gydepy npH-
LIEJT CUIIUKATHBIHA.

HanbHeiiee H3MEHEHHE XMMHUYECKOrO COCTaBa OKEAHUIECKOH BOIBI
TECHEHILIMM 00pa3oM CBS3aHO C MOSBIEHHEM B aTMocdepe 3HAYMTENb-
HBIX KOJIMYECTB cBOOOAHOro Kucmopona. Kuciaopon cnoco6crsoBai Ha-
KOIUICHHIO B ruapocdepe cysbdaros. o 3TOro cepa B APEBHHX ra30BbIX
SKCraiilMsX Ula JIMIUb B BUIE CEPOBOZOPOAA M CBOGOMHOM Cephl, a ee
Kuciaoponnsie coenvHeHust (SO, u SO,) BO3HMKATh HE MOIJIH.

Hannuue cso6Gonnoro kuciopona B arMocdepe Croco6CTBOBANO
TNOSABJICHHIO B BOZE CynbgaTta MarHus, KOTOPBI Hayajl BHITECHATh Kap6o-
HaT MarHus. B coyeraHue ¢ MOHMXEHMEM NApPLMAILHOIO NABIEHHS CoO,
3TO NPHUBEIIO K MaCCOBOMY HOJOMMTOOGPa3OBaAHMIO, TPOXOAMBIUEMY B
MOTYOT'WICHEHHBIX MOPSIX KaK HaYaJIbHbIN 3Tall TajloreHe3a W MOLIePXH-
BaBLIEMY HCHACBILIEHHOCTh OTKPBLITHIX MOpeil KapOOHATAMM KaNbLUUA H
MarHus. B Mopsix cosnalorcst G1aronpusTHele yCIOBUS IS LUMPOKOTO pac-
TTPOCTPAHEHUS CTPOMATOJIMTOB Y Pa3IMYHBIX MUKPOOPIraHH3MOB. Bo BrO-
pO# MONOBHHE pHdest MOABIAIOTCS GeCCKeNIETHBIE MOPCKHME XHUBOTHBIE.

K xoHuy nosgnero mporteposos u pudes B OKeaHHYECKOH BOAE
nosasnAercs cynpdar KanbLus, T.e. M0 HaGopy cojeil OHa CTaHOBHTCA
aHAJIOrHYHON coBpeMeHHOM. [TaneHue 1wenoyHoOro pesepsa B Boje NpH-
BEJIO K TOMY, 4YTO IOJIOMHTOOODa3yIOlLiee BEIIECTBO IEPECTANO B YCIOBH-
AX TYMUIOHBIX 30H HaCBILIATh BOAY, H MacCOBOE AOJIOMHUTOOGPa3OBaHME
3€Ch MPEKPATWIOCS.

Ha ucropuueckoM (c Hauana kembpis1) 3Tame CyLIECTBEHHO BO3pa-
CTaeT poib 6HOCA: B CHHXPOHHBIX MOPCKMX OTIOXEHHSX OGHapyXHBa-
IOTCsl MMOYTH BCE THUITHI MOPCKHX XHBOTHbIX, PE3KO BO3DaCTaeT PONb CKe-
JIETHLIX opm.

Ha ¢one HampapneHHOR 3BONIOLMM XMMHYECKOTO COCTaBa BOX
MupoBoro okeaHa NpocneXHBAIOTCA NMEPUOANYECKHE OTKIOHEHHS B
CONACPXAHMM psAfla KOMNOHEHTOB. OHM Npexae BCero CBA3aHH C yraca-
HUEM WIH YCWICHHEM BYJIKAHWYECKOMR JNESTEIBHOCTH, a TAKXKE C KIMMa-
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" TUIECKUMU HU3IMCHCHHAMMH, KOTOpPbIC CBA3BIBATUCH HA XapaKTCpPC BBIBCT-

pHUBaHUSA TIOPOI M HA TPOLECCAX OOMEHAa CONISIMH MEXAY OKEaHOM H
KOHTHHEHTOM. COJIEHOCTh OKeaHa OCOGEHHO pe3KO Majana ¢ LIMPOKUM
pPa3BUTHEM TaJiOr€He3a U TasHUEM KOHTHMHEHTAMBHBIX JICAHHUKOB.

CoBpeMecHHasi OKeaHHYecKasi Boda HEIOHACHILICHAa OCHOBHBIMH CO-
JIEBHIMM KOMITOHeHTaMu (3a uckmodeHrnem CaCO,). OHa HaxoauTcs B
IVHAMMYECKOM PaBHOBECHUHM C OcallkaMH, atMocdepoii U XKUBBIMU Opra-
Hu3MaMKi. OCHOBHOI NMPUBHOC COJIE OCYILECTRISIETCS BOJAMH MOBEpX-
HOCTHOTO CTOKA.

B coBpeMeHHYIO 3MOXY Ha BELUECTBEHHEBIN COCTaB ruapocdephl olLy-
TUMOE BIMSIHME OKa3bIBAET NCSATEIBHOCTb YEJIOBEKA — 3arpsi3HEHUE BO-
JOEMOB, AO0OBIYAa U3 MOPCKOM BOIbI OTPOMHBIX KOJIMYECTB CEPHOKHCIIBIX
COJICi HaTpHsi, MarHUs U KaJnusa, OpoMHAOB, HOOuAOB U T.N. I'mapocdepa
3arpsA3HAeTcsd HEe(pTHIO, CTOYHBIMM BOAAMH IPOMBIIUIEHHOCTH, paJHo-
Hyk1HgaMu. B psne paiioHoB MHpoOBOro okeaHa MOSIBUJIMCH OL{yTUMBIE
KOHLICHTPAaLIMH PTYTU U APYTHX TAXEIbIX MeTajU1oB. Bee 310 pe3ko yxya-
LIWJIO IKONOrMYECKYI0 0OCTaHOBKY ruapocthepbl U 6uocdepsl B LiETIOM.

Ilpu 3TOM HEOOXOOUMO YYECTh, YTO B OKE€AHAX €XeroaHo obpa3syercd
0,06102 T XMBOI pacTHTENBHON MACCEI, 2 3TO COCTaBJISIET MPHMEPHO
YETBEPTYIO YacThb OOLLEiH GHMOOTHYECKOM MPOAYKTUBHOCTH Hallel IUIa-
HETHl. 3a CUET OKEAaHMYECKON (PUTOMACCh! CYLECTBYET OTPOMHOE KOJHM-
YECTBO KaK MOPCKHX (pbIObl, KUThI, MOJUTIOCKH H Jp.), TaK U Ha3eMHBIX
(TITHLIBI) KOHCYMEHTOB, BKJTIoYas 4enoBeka. ITo3TroMy Mo3HaHWe 3KOJO0-
TMYECKUX B3aMMOCBA3EH B MOPAX M OKEaHaX, KaK IJTABHOW KOMITOHEHTE
ruapocoephl, ABIAETCS BaXHEHlel 3amadeit 3KOJTOTHYECKOM HayKH.

Haubonee obuias xnaccupukaumsa BOMHBIX OPraHU3IMOB, OCHOBaH-
Has Ha o0pa3se MX XHM3HH, BHIJIAAMT CJemyiomuM obpa3oM (Tabn.3.11).

Tabauya 3.11
Knaccaduxanas rappobuontos (o Oxymy, 1975)

Knacc, TIpu3HaKu Kaacca Wwin
IIprumepn
noaxJace MogKacca pumMep
1 2 3
1. bentoc TIpukpenneHHHE K AHY MAHN

XHMByL[HE Ha HeM (M B TOMe
0CafKOB) OPraHH3MHI

1.1. durobettoc Pacrenus
1.2. 3006eHTOC KuBoTHEIE
1.2.1. ®wibTparopsl | BeineneHs! mo criocoby mutaHus | JIByXCTBOPYATHIE MOJUTIOCKH
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Oxonuanue maéa. 3.11

Kracc

[Ipu3nakwu kracca wm

[ pumepst
TTOAKJACC nmoaxJiacca
1 2 3
1.2.2. I'pyHToeant == BpioxoHOrHe MOJLTIOCKK
2. Tepuduron KMBOTHHEIE M PaCTEHHS, IIPUKpe-

3. IlnaukToH

3.1. QuTOLIAHKTOH
3.2.300mmaHKToH

4. HexToHn

5. Heiicron

IUIEHHBIE K JIMCTbAM H CTEO/AM,)
BO3BLIIIAIOIMMCSH Hal THOM
IMnapajouire opraHM3Mel (C no-
MOIUBIO TEYEHMI)

Pactenns

KuporHbIe

AKTHBHO TUIABAIOLLHE OPraHU3MBbI
Ocob6as rpynmna nenoaBHXHBIX
WIH TUIABAIOLIMX OPraHU3MOB (Ha
TPaH¥ BOXHOM U BO3AYLIHOM cpex,|
IO LITyOUHBI 5 CM OT NMOBEPXHOCTH

BOBI)

JInaTomeu
BecnoHorue paxu,Meay3ni
Pui6s1, aMbubuM, KUTHI U Ap.

3a LIUTENbHOE BPEMS 3BOMIOUMH OPraHW3MBl OCBOWIM PalIMYHBIE
30HBL rTHApOocheEpPrl (CKa3aHHOE OTHOCHUTCH KaK K OKEAHHYECKHM Mpo-
CTPaHCTBaM, TaK U K MaJibIM BogoeMaM). T1o 3ToMy npu3HaKy OHH Kiac-
cuHUuMpylOTCs CreayloltuM obpazoM (1abm. 3.12, puc.3.9).

JnropansHan

JuMumueckan

KomneHc atpoBHR}
cnol

NlpodyHnanbHas 30Ha

Puc. 3.9. Tpu rnaBHBIC 30HE B BOJOEME
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Tabauya 3.]2.

KnaccuuKAIE OPrauH3MOB 110 3AHMMAEMBIM HMH 30HAM
(uo Onymy, 1975)

Knacc Tlpu3Hakn Knacca Ipumepn

1. OpraHu3MH MU~ | YKopeHeHHbIle Ha MenKOBOAHBX|[I pu6GpeXHHE BOXOPOCHH,
TOP&JIbHOM 30HK y4acTKax, B KOTOPHIX CBET TPO- | pacTeHHA-ruapoduTl

HMKAET IO JHA
2. Opranu3smul nu- | TIpuypoyeHst X Tomure Boabl oo § HexToH, riiaHKToH
MHHMYECKOM 30HBI ray6uHH 3¢ dexTHBHOrO npo-
HHMKHOBEHMs CBeTa

3. Opraumsmel mpo- | Hacesstior 1HO ¥ TONLY BOAH,
$yHAATHHOM 30HK | KyAa HE IMPOHMKAET COMHEYHBIA
CBET

TakuMm 06pa3oM, MOXHO C GONBILION CTENEHBIO YBEPEHHOCTH YTBEp-
XAaTh, 4TO 30HAJILHOCTh OPraHM3MOB ITO XU3HEHHBIM (HOpMaM M MECTO-
OOMTaHUSIM B 3HAYMTENBbHONW Mepe OOYyCIOB/IEHA 30HANBHOCTBIO CaMHX
BOIOEMOB (¥ ruapocdephl B LIEIOM), a TAKXKE 30HATBHOCTHIO 3KOJIOTH-
yeckux (akTopoB.

3apepluas AaHHBIA MOApAa3fes, NMPUBEAEM CPABHHUTE/bHbIC NAHHBIC
[0 COCTaBy KpOBM Y€JIOBEKAa H COJEBOMY COCTaBy OKE€AHMYECKMX BOM
(Tabn.3.13).

Tabauya 3.13

XHMHYECKHH COCTAB KPOSH 3€10BeKa H BoJ MApoBOro okeana
(Peitmepc, 1990)

% OT CyMMBl PaCTBOPEHHBIX CONEH
KOMNOHEHTHI
B KPOBH 4€JI0BEKA B Boe MUpOBOro okeaHa
Xnop 49,3 55,0
Harpwmit 30,0 30,6
Kanmuit 1,8 ‘ , 1,1
Kanbumit ' 0,8 1,2

JlaHHBIE BTOpPOH M TPETbEH BEPTHKATLHON KOIOHOK O4eHb GJIIM3KH,
XOTS U MMEIOTCH HEKOTOphle OTIMYHS. B 1Ie7I0M Xe OHM MOATBEPXIAIOT
THITOTE3Y O TOM, YTO XM3Hb 3apOAWIaCh UMEHHO B OKCAHMYECKON BOIE.

3.8. DKOJIOTHYECKAS POJIb JEUTEPUSA

OnMH M3 MEPBLIX Ha 3KOJIOTMYECKYIO Poib delimepus oOpaTHI BHH-
maHue B,M.Myxaues (1975). B ero pa6ore npuseaeHa cienyiouas Tab-
JIHIIA.
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Tabauya 3.14

Conepxaune 31eMEHTOB B 9€/10BEUCCKOM Telle

Yucno atomoB Ha 100 | Mecro no umcny aToMoB
DneMeHT Bec, % aTOMOB BOAOpOIa

Kucnopon 60,0 ) 37,9 2
Yrnepon 20,2 17,0 3
Bonopon 10,0 100,0 1
Asor 2,5 1,8 4
Kanbumit 2,5 0,6 5
®ochop 1,14 0,4 6
Xnop 0,16 0,05 7
Cepa 0,14 0,04 8-9
Kamuit 0,11 0,03 10-11
Harpwiit 0,10 0,04 8-9
Marnwmit 0,07 0,03 10-11
XKeneso 0,01 0,002 13
Heiirepuit — 0,015 12

B.M. Myxkayes paccyxnaer cnemyiomum o6paszom: «[1o OTHOCHTE/Ib-
HOMY COACPXAHHIO aTOMOB ACUTEPHUSA €My OTBOMMTCSI JBEHAALATOE Me-
CTO, Cpa3y rnocyie Kajuusi 1 MarHus. Jlaxe xene3a B OpraHu3Me MEHBLIE,
ueM neitepusi. ConepxaHue xe (B aTOMHbIX TPOLEHTAX) TAKHX MUKPO-
SJIEMCHTOB, KaK Me/lb, KaIMHi1, MapraHew, LIMHK, MOIMOIEH U Apyr1e, MHOTO
MEHBILE, B AECATKH U COTHH pa3, YeM JeTepus. A Bedb U3BECTHO, KaK
CWIBHO BJIMSAET HE6OMbIIOE H3MEHEHHE HUYTOXHOIO CONEPXAHUS MUK-
PO37IEMEHTOB Ha COCTOSIHHE XHBBLIX opraHM3MoB. Henocratok mMenu pes-
KO CHUXACT YPOXAHHOCTh; HENOCTATOK LIMHKA BENET K MEIKOPOCIOCTH,
a M30BITOK, HaoGOpOT, K MOBBILIEHHOMY pocTy. Kopoue roeops, ecnu
HEHTEPUA OTHECTH K MMKPOJJIEMEHTaM, TO €r0 HalO MOCTaBUTh Ha Mep-
Boe MecTo» (cTp.54).

ITocne crons mpocTpaHHON LMTATH 11€71€COOGPa3HO PacCMOTPETH
PacIIpoCTPaHEHHOCTb B MPHPOIE U CBOWCTBAa AEHTEpHA.

Msoronel Bomoposa MMEIOT Clemyiole pacIpOCTPAHEHHOCTH:

H' (H-nporuit) — 99,9844%, H? (I-neitrepuit) — 0,0156%, H? (T-
TpUTHIY) — 3,1-10-%% (Ilep6Guna, 1972). Otnowenue H/JI B ruapocde-
pe cocraniser okono 6400. [leitrepuit 0GpasyeT TSKEMYIO BOIY H,0, cBoii-
CTBa KOTOpo# omtuyaiorcst ot cBoiicts H,0 (Ta61.3.15).
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Tabauya 3.15

Hexotopuie da3ndeckne CRONCTBA JIerKol A TAKeI0#H BOAM
(Ilarenmrreiin w ap., 1957)

Buz soant
CsoifcTBO H,0 1,0

MonexynsipHblit Bec 18 20
ILnorhocrts npu 25°C, /M° 0,9970 1,1044
Temneparypa, °C

3aMep3aHuA ] 0,0 3,81

KHIICHUA 100,0 101,43

MaKCHMAaNbHOH IIOTHOCTH 3,98 11,23
Tennoemkocts npu 25°C, Kan/mMons 18,00 20,13
Terutora McriapeHns (py t KMreHus ) 9719 9927
Tennora nnasneHust (1pu t IWIABIEHMST), KA/ MO 1436 1515
IvanexTpryeckas NPOHULIAEMOCTb, nipu 25°C 78,54 78,25

Kak BMOMM, pa3nuyue B CBOMCTBAX JETKOM M TEXEIOM BOIBI BECbMA
CyliteCTBEHHO. [103TOMYy MOXHO NpPeIIONIOXHTh, 4TO H,0 u 1,0 6ynyr
MO Pa3HOMY BJIMATh Ha GUONOTMYECKUE OOGBEKTHI.

W neitcTBUTENIBHO, 0KA3aT0Ch, YTO B TSXENONH BOIE XHBbIE OPraHU3-
MbI OLICTPO MOrubaloT, TaK Kak OHa 3aMeIAET CAOXHBIE GHOXMMHYEC-
KHE peaklIMH, a TakkKe oOnajnaeT MOHUXKEHHOM pacTBOPHIOLIENH CIIOCO6-
HOCThIO IO OTHOWIEHHUIO K JEKTPOJIUTAM.

3mech BaXHO NMOAYEPKHYTh, YTO CrieUMPUUECKHe CBOMCTBA TSKEIOH
BOAbl BO MHOTOM CBsI3aHHI C €€ CTPOEHHEM. B ee MoJieKyne paccTosHHE
O-/1 HeCcKO/MBKO MEHBIUE N0 CpaBHEHMIO ¢ paccTosiHneM O-H (npu
Gonbior Macce mapbl). Beneacrsue 3Toro B JILAONOZOOHOM KapKace
morekynsl [1,0 oka3biBatotcs GiMxe Apyr K Apyry, 6aaroqaps yeMy Aei-
TEpHEBAsA CBSI3b 3aMETHO IPOYHEE BOHOPOTHOM.

Hcxons u3 BHILIEUATOXEHHOTO, MPUPOIHBIE BOAbI, 0O€IHEHHBIC ACi-
TepueM, Gosiee 6IaroNpUsITHBI 1A KH3HENEITEIbHOCTH OPraHU3MOB, YEM
BOZEI, OOOrailieHHBIE OeATEpHEM.

Kak ormeyaet E.B. ITunnekep (1982), dpakunoHupoBaHue (pa3ze-
JIEHHE) M3OTOMOB BOAOPOAAa M KMUCIOpONAa NMPOUCXOOUT [aBHBIM 00pa-
30M IMpH (a3oBBIX NEPEXOHax B MPOLECCE KPYTOBOPOTOB BOAH B NPUPO-
ae. Hanbonee onHOpOAHBII M YCTONYMBBIA M30TOIHBIA COCTaB MPHCYLL
OKCaHMYECKOH BOJE, KOTOpasi NpeACTABASET OCHOBHON aKKyMYyJIATOD
ACATEPUA U TSAXEJIOro Kucnopona. Boga pek M MpecHOBONHBIX 03€p CO-
JIepXHT ropasno MeHblie H? 1 O'%. B cHere MeHblIIE TAXEIBIX H3OTOIOB,
4yeM B BOJE.
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I'. Kpeir (Craig, 1961) ycTraHOBWI LIMPOTHYIO 30HAIBHOCTH B pac-
NpeaeTeHHH TSKEIbIX U30TONOB BoAbl. [10 €ro JaHHBIM, BBICOKOE COAEp-
xaHue H2 u O cBOMCTBEHHO METEOPHBIM BOJAM TPOITMYECKHX ILLHPOT,
Iie OHO MPUOIMXAETCA K TAKOBBIM 3HAYECHMAM B OKCAHHYECKOH BOZE.
HaMHOro HMXe KOHLEHTpalMs TSKEIbLIX M30TOMOB B METCOPHBIX BOJAX
YMEPEHHOro nosica, a caMasi HU3Kasi — B aTMOC(EPHBIX OCAZIKax U JibJax
MONSAPHBIX ObnacTe.

KakoBO 3KONOTHYecKOe 3HauYeHHe MOHIXKEHHOro CONEpPXaHHUs ne#-
TepHs B BOAAX CYLUM, JTEAHUKAX, B MOJSAPHBIX U IIPUITOSAPHEIX O0/acTsX?

B.M. MyxayeB CYHTAET, YTO UMEHHO HATHYHE OGEAHEHHOH AeHTepH-
€M «KMBOi» BOIABI MOXET OOBACHHTH TAKHE XOPOLLO M3BECTHBIE (DaKTHI
KaK TATOTEHHE FMTAHTCKHX KHUTOB K KPOMKAM TalOLUMX IOJNAPHBIX Jied-
HHUKOB, II¢ ypoXaH IUTAHKTOHA MHOTO BBILLE, YEM Y IKBAaTOpAa, MUTpaLIUd
MHOTHMX PBIG M3 MOpE€il B BEpXOBbfl PEK, MEPEET MTHI{ B MECTa THE30-
BaHUS Ha CEBEpE, HAMMYKME KPYTTHBIX XUBOTHBIX (CJIOHOB, TMIIIIONOTAMOB
U Op.) uMeHHO B BocrouHo#t Adpuke, rae JbIOT HOXAMU, COAEpXAllHe
AeiTepys MEHBLIE HOPMBI, HAIMYUE O4ara JONTOXHUTeNeH B paiioHe r.Bep-
XOSIHCKA U, BOOOlIe, Gojiee MPONOIXKUTENbHAA XK3Hb CEBEPAH MO CpaB-
HEHMIO C I0XAHAMM U T.IL

MOXHO NpeanogoXuTh, uro u Ha yposHe JJHK 3ameHa nporus Ha
JENTEPHIl TIPHUBEAET K «C6OI0» FEHETHYECKOro MEXaHM3Ma, YTO OTpaxa-
eTcAa Ha MymazeHe3e M, B GoJiee TOMTOBPEMEHHOM acCIIEKTe, — Ha 3BOJIO-
LMOHHBIX TIPOLIECCAX.

3.9. DSKOJOI'MYECKME I[MTPOBJIEMbI APAJIA
U IIPUAPAJIBA

HekoHTponupyemMoe U HENpOLYMaHHOE BTOPXEHHUE YETOBEKa B 3KO-
JIOTUYECKYIO CPEAY NMPUBOAMT K BO3ZHMKHOBEHUIO KPU3UCHBIX CHUTYaLIUid,
YTPOXAIOLUMX CyLIECTBOBAHHWIO M Gnarononyyuio camoro yenoseka. 06
3TOM CBUIETENbCTBYIOT MOKUHYThIE ropoaa Maiis B JIKYHrysix lOkaraHa
(LleHTpanbHas AMepHKa) M aHANOrMYHble ropoja B JIXYHIIAX MHiuu,
3aChIMTaHHBIE TTECKOM TOPONMINA M HMPPUTALMOHHBIE CHCTEMBl B IyCThI-
He T'obu u Ha ore Caxapsl.

KpH3HCHEBIE CUTYaLMy BO3HMKAIOT U B Hallle BpPeM:, B TOM YHUCIE B
ruapocdepe. [Ina npumepa Gonee noapoGHO pacCMOTPHM 3KOJIOTHYEC-
Kue npobieMsl Apajia (M MPWIETaloLIUX K HeMy obacTeif), aToro yHu-
KAaJbHOTO 03€pa-MOp#, PACITOJIOXKEHHOI0 Ha CTBHIKE KPYMHEHLUMX Myc-
TeiHB Cpenteit Asun — Kapaxymos, KeI3bUikyMoB, YcrTiopTa, bonbiumx u
Mansix Bapcyxos u Ipuapansckux KapakyMoB.

ITpo6nema Apansckoro Mopsi Haubonee riryboko OCBELUECHA B M3BE-
ctHo#t pa6ore U. Kapumosa (1997). ITo3sonuM ceb6e HINOXHUTH OCHOB-
Hble MONOXKEHHS 3TOH paboThI, a TaKXe MPOLUMTHPOBAThL Haubojee Bax-
HblE Me€cCTa.
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«OcTpeitieil 3KOTOTHYECKOH MMpOOIEMOi, MOXHO CKa3aTb, HAlIMO-
HaJILHBIM GEACTBUEM, CTala MpobieMa HCYE3HOBEHUS APaTbCKOro MOpS.
[po6reMa ApanbCKOro MOpst KOPHAMH YXOIHUT B IaJIEKOE IPOLILIOE. Ho
yrpoxaioliye MacluTabel MPUHsIA B MOCAENHHE AECATANETUS. HTeH-
CHBHOE CTPOMTEJILCTBO OPOCHTEIBHBIX CHUCTEM IO BCedl TEPPUTOPMH
LicHTpaibHOM A3MH HapsiTy € TEM, YTO JAJIO BOXY MHOTMM HACEJICHHLIM
MYHKTaM M NPOMBILUIEHHBIM TPEANPHITHAM, CTaN0 MPUYUHON M [JIO-
BanpHOM KatacTpodsl — rubenu Apana. Euie He Tak OaBHO 3By4anu
nobenoHocHbIe GaHdaphl MO CIydYalo OTBOEBAHHBIX Y MCTHIHB U CTEnel
HOBBIX TIOJIMTBIX BOXOI 3€MeJIb, 3a0BIBas DU 3TOM, YTO 3Ta BOAA OTHATa
y Apana, «o6eckpoBuia» ero. Cerogns Ilpuapaise — 30Ha 3KOJOTHYEC-
Koro 6excrsusi» (ctp. 118-119).

Mo muenunio Y. Kapumopa, «Apanbckuif KpH3UC — OIHA M3 CaMbIX
KPYTIHBIX 3KOJIOTMYECKMX M TYMaHUTapHbIX KaTacTpod B UCTOPHH 4E€jI0-
BEYECTBA, ITO]] €TO BO3NEWCTBHEM OKA3aJI0Ch OKOJIO 35 MITH 4€JIOBEK, Ipo-
XHUBAIOWMX B Hacceitne Mops» (crp.119).

06 3TOM CBMIETENBLCTBYIOT Cleaymolue GaKrbl, KOTOpbIE MOIYT IO~
TPACTH AYLIy JaXe€ CaMOro PaBHOAYLUIHOIO Y€JIOBEKA.

Tak, ecu B 1911-1962 rr. ypoBeHb ApajIbCKOro MOpSl HaXONWIICS HA
aBCoMIOTHOM oTMeTKe 53,4 M, 06bEM BOIEI B MOpe cocTarisur 1064 xm?
MpH TUTOLIAAM BOIHOrO 3epKajia 66 ThIC.KM> M MMHEPAIHU3aLMM BOIBI
10-11 r/n, To X 1994 romy ypoBeHBb BOABI CHH3WICA N0 abCOMOTHOM
oTMeTKH 32,5 M, ee 06beM YMeHbLIWICH Gonee yeM B 2,5 pa3a (MeHee 400
KM®) MpH IUIOL@aM 3epKaia 32,5 TBHIC.KM? M1 MMHEPAIM3ALMH, BO3POC-
el BABOE.

PaHee Mope MMeNo GoJbliIoe TPAHCTIOPTHOE, PRIGOX03sIICTBEHHOE U
KIMMaTH4YecKoe 3HayeHHe. 3a cyeT croka pek Chlpaaped M AMyAapbu
OHO E€XETOAHO IMOIYYaso OKOMo 56 KM* BOABL.

HelHe Mbl MMEEM YX€ HE eIHHOE MOpEe-03€pO, a IBa OCTaTOUHBIX
osepa. B pe3yisrate CHUXEHMSI ypOBHS Apana Ha Gonee yeM 20 M ero
6epera oTcTymuiM Ha 60-80 kM. JlerpaaupyioT NeasThl AMydaped H
Cripaapsy. OcyllleHHOE THO OGHAXWIOCh Ha ITolanu Gosee 4 MIH ra.
D12 IUIoLIAAb CTAIA e1e OJHOM IyCThIHEH, HO yXe pyKOTBOpHOH. C BbI-
coXIllIero AHa ApajbCKOro MOpsl BETphl MOAHHMMAIOT B BO3AYyX COMb U
MBUTh M YHOCAT MX Ha COTHH KWIOMETPOB, YTO NPUBOAMT K OITYCTBIHM-
BaHUIO 3eMeNb HE TONbKO [IpHapanbs, HO M 3HAYUTENIBHO YAAJICHHHX OT
mops. ITpuTbHO-coneBbie Gypy Ha OCYIIEHHOM IHE Apaia, BIEPBBIC 00-
Hapy>XEHHBIE B PE3y/IbTaTe KOCMUYECKHX ChEMOK elle B 1975 roay, HeIHE
CTAIM OOblAeHHBIM sABIeHHeM. C Hayajia BOCBMUICCATHIX TOAOB TaKHE
Oypu HaGmonaioTcs 3nech 1o 90 aHed B roxy. IIlneitdpl NLUTA JOCTUTAIOT
400 kM B UIHHY ¥ 40 KM B LIMPHHY, a paauyc AEHCTBUA MBUIbHLIX Gypb
— 10 300 kM. Exerogso B aTMocdepy noaHuMaetcs ot 15 mo 75 MiIH T
NMbUTH U COJIEH.
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Bce 310 momnexiio 3a co6oit uameHeHue kiauMara Ilpuapanesi (ero
npenenbHylo apuansauuo). C 1983 roma Apar mepectan CyuecTBOBaTh
KaK MeCTO NOObMH pLIGH. PxaBble OCTOBBHI KOpaGeit M pa3’opeHHbie
MOCEJKH PLIGAKOB MOXHO OOHapyXHTh JAJIEKO OT COBpEMEHHOI bepe-
roBoit uHuK. Micyeamu 3anuBer Boskonb, Anteinkons, Kapatma, cmwics ¢
cylieil AKNETKUHCKWI apXHIle/ar, MCYe3aloT 1acTOMILA U CEHOKOCHI.
Pactymwmit nedpuuur Boabl m yxyamalolieecs ee KayecTBO MOBIECKIH 3a
coboH Jerpanalio oYB H PaCTUTEIIBHOTO MIOKPOBA, U3MEHEHHS BO (uiope
u ¢ayHe, a Takke CHIXKeHUE 3(DGHEKTMBHOCTH OPOLLIAEMOTO 3eMICAEITHA.
B 10XxHO#t yacTH paccMaTpUBaeMoi TeppHTOpUH copmuposacs Jixui-
THIPGACCKMi 03€pHO-GONOTHBIN KOMIUIEKCK, BOHHKIIMA B PE3y/NbTaTe
HaKOIUIEeHHS 31eCh CTOKOB p. Kasaxnapbu c6poca Bog M3 MarucTpalib-
HeIx koiiekropoB KC-1, KC-3 u KC-4.

Ofiuee mpeacTaBlIeHUE O TpareAuM ApalbCKOrO MOPS MOXET GBITh
MOJIYYEHO NpHU paccMOTpeHHHM puc.3.10.

H. KapumoB ¢ Gonbio nuier: «B Teuenue 20-25 ner Mbl ABISEMCS
CBMIICTE/IIMA MCYE3HOBEHUS OTHOTO U3 KPYHHEHIINX 3aMKHYTBHIX BOIO-
eMoB B Mupe. Eille He 66110 ciydasi, YTOOBI Ha I1a3aX OJHOIO IMOKONEHUS
6o uenoe Mope» (crp.119).

«ApaJ» B I1€pEBOJIE C KA3aXCKOT0 A3bIKa — «OCTpoB». U BepHO, Apanb-
CKO€ MOp€ OO HENaBHET0 BPEMEHH ObUIO CBOEOGPAa3HBIM OCTPOBOM
YHUCTeHlIeH BoAbl B 6eCKpaifHEM OKeaHe CTereif, MOJynyCThiHb W Iyc-
ThiHb. [lo mpospayHocTH Apan cpaBHMBaIM ¢ BallKanbCKUM 03€pOM.
HxtnodayHa, HblHE MCYE3HYBIUAsI, BKIIOYAJa TAKHE LICHHBIE BHABI KaK
Xepex, casaH, TapaHb, BO6JIa, apaIbCKHiA JIOCOCH, OCETPOBEIN 1IMIT U PN,
JpPYTHX.

I'mGenp Apana B psily MHUpPOBBHIX 3KOJOTMYECKMX KATaKIM3MOB CTa-
BUTCSI HA BTOPOE MECTO ITOCHAE Yrpo3bl YHUYTOXEHHS TPOIMYECKHX Jie-
coB B facceiiHe AMa3oHKH. [TocnencTBus MCYE3HOBEHMS MOPS IS Or-
POMHOro CpeIHEa3sHaTCKOTrO peruoHa (Ia U He TOMBLKO VI HEro) SABis-
IOTCSL HM C YEM HE CpaBHHUMOM KaTacTpodoif Ipexae BCEro IOTOMY, 4TO
BOIIPOC MOCTABJIEH O CaMOM CYILECTBOBAHHMH JIOAEH, HACEISIOUIMX 3TOT
pernoH (beknasos, HoBukos, 1995).

IIpn v3ydeHuu skomoruu Apana M Ilpuapanes HEO6XOOMMO paTH-
4aTb IB€ CocTamnsionye, GopMHUpOBABIINE COBPEMEHHBIA X OOJIHK, —
ITPHPOAHYIO K aHTponoreHHyo. IlepBas cocraBasolIasi HE MEHEe BaXHa,
yeM Bropasi. U Bot mouemy.

C nosuuMit reoNOrHYecKH UIUTENBHOTO Pa3BUTHS 3EMHON KOPHI
LUMPOTHBIN MOSC CTOYHBIX M GECCTOYHBIX MOpeil M 03€p, BKJIIOYAIOIIMI
Cpemmsemnoe, Mpamoproe, Yeproe Mops, a Taxoke Kacrimiickoe 1 Apab-
CKOE€ MOpSI-03€pa, NPENCTaBISAET COO0M PEIMKT HEKOTJa CYLLEeCTBOBAB-
wero 3aech Mopst Teruca, oraensBliero 0XHbA MaTepuk I'oHABaHa ot
CCBEpHEE PaclONOXEHHBIX Hornee MEJIKUX MaTepuKoB. I eonorimyeckue mpo-
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Puc.3.10. N3meHeHMe GeperoB ApansCKOro MOPs B PE3YTLTATE CHYDKEHHS €10 YPOBHS
(B Teyenue 1961—2000 rr.)

I—octpopa Apannckoro Mops (1961 r.) 2—ocyuieHHast YacTh ApahCKOro MOps;
J3—IxutTeIpBaccKuii 03epHO-GOOTHBIN KOMIUIEKC, 4—MECYAHO-CONOHYAKOBbIN
KOMILTEXC GHLIBIIErO ATIETKMHCKOIO apXHIIeNara; 5—oCTaTo4HHE 03epa

LIECCHI LIUTY TaKUM 06pa3oM, YTO I0ro-BOCTOYHAsA 4acTh 3TOro Mops Mpe-
BpaTHIach B Cylly, bonee Toro, TaM BO3HMKIH BeICOKHE ropsl (I'mmanau,
I'mamyxym, KapakopyM H Ip.). OTH npoliecchl MAYT X CETOAHSA, ITIO3TOMY
C TEYCHUEM BPEMEHH OOpedyeHbI Ha MCYE3HOBeHHE W BomoeMhl (Kac-
MUHACKOE U ApalibCKOE MODS), PaCIONOXEHHbIE B LIEHTPAJIbHOH 4acTH
6niBLIeTO MOpA TeTuca, a yepe3 MIJUTMOHBI JIET OOMEJIEET K CTaHeT Gec-
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CTOYHBIM Takke YepHoe Mope. Takoi BOT HEYMOJHMMEIH XOIl I€OJIOTH-
4eCcKOro pa3suTus 3emwin. B paccMaTpuBaeMOM ClTy4yae NeATEIbHOCTh Ye-
JIOBEKa TOJIBKO CYLHECTBEHHO YCKOpMJIA AErpajaluio ApaJibCKOro MOpS.

OnHako mpolecc NPUPOTHOH AerpafaliMil ApajibCKOro MOpSi HE TaK
MPOCT, KaK 3TO TOJMBKO YTO M3NOXEHO HaMH B IMpeabimyuieM ab3aie. [la-
JICOTHAPOSIOTUIECKMMH HCCITEIOBAHMAMK JOCTOBEPHO YCTAHOBJIEHO, YTO
SMOXU MOHMXKCHHON YBJIAXHEHHOCTH OacceilHa IEpUOAMUYECKU CMEHSI-
JIUCb MHOTOBOAHBIMH 3ITOXaMH. PacCMOTpHM 3TOT BOIpoC HMOApOOHEe.

Apan pacrionoxeH B mycThiHsX CpenHeif A3uM, B BeCbMa OONBIIOM
yIaleHUH OT OONacTeil ero NmuTaHus — BbiCOKOoropHoro TsaHb-1lans u
ITamupa. Bce cBoe nMHUTaHKE OH TOMYYAET OT CTOKA ABYX PEK — AMynapbu
# Cripaapbi 1 HEGOIBIIOro KOJIMYECTBa aTMOChepHEBIX ocaakoB (120 mM).
B cBsi3d ¢ TeM, 4TO Apal — GECCTOYHOE 03€po, KoNeOaHHUA €ro ypoBHA
OIpEACAIOTCA, C OAHOI CTOPOHBI, 0OBEMOM MPUTOKA BOI, C APYIOM CTO-
POHBI, — OOBEMOM €€ pacXONOBaHHS Ha HyXIbl HAlIHOHAJILHON 3KOHO-
MHUKH M, B ellic Ooiblieil Mepe, Ha MCIapeHHe. AMIUIMTYIa KOJeOaHuit
YPOBHSI Apajia KaK pe3yJbTaT BOAHOro 6anaHca 3a NocCjaeQHue MOTopa-
IBa cTrojieTHa cocramisiia npuMepHo 1,7 M (IIHuTHUKOB, 1970).

BecbMa CylleCTBEHHOM OCOGEHHOCTHIO ApaJIbCKOro GacceifHa sBISA-
€TCA HaJIMYME K I0ry OT HM30BbeB AMynapbM M camoro Apana Capbika-
MBILLCKOM Jienpeccuy, rrybuHa kotopoii mpesbimaet 100 M. Caprika-
MEILICKAS JACMPECCHS COCAUHSETCH ¢ AMyaapheil HECKOJIBKMMM PyKaBa-
MH, TPEACTABASIOLIUMHU Ougypkayuo IeNbTH 3T0il peku. B smoxu
MHOTOBOIUI1 BOAK AMyapbi, HE BMEHIAsCh B OCHOBHOM pYCIIE, HallpaB-
JIAUCh MO YMOMSHYTHIM pykaBaM B CapbIKaMBILICKYlO Iempeccuio. B
3MOXM JTUTEIbHBIX MHOTOBOAUM HEMPECCHA TMEPEnoIHsIach, U U30OHI-
TOK BOJ YyCTpeMJISUICA M3 Hee B CTOpoHy Kacnusa mo pedHOMy pyciy
Y3005 (HBIHE CYXOMY).

Ha ocHoBe apxeonorudyeckux MCCIEXOBAHHA B HU3OBBSIX AMYJIaphH,
Ha nobGepexne Apana, a Takke B CaphIKaMBILICKOH AEpeccHd U BIAONb
Y3605 U H3y4EeHHS] MHOFOYUC/IEHHBIX MCTOPHYECKUX MCTOYHMKOB YyCTa-
HOBJIEHO, YTO MHOTOBOJIHBEIE 3IIOXU HMEIH MecTo: B KoHile III Teicsaye-
JIETUA 0 H.3., B KoHLe | ThicayeneTs 1o H.3., B XIV-XVI cronerusx H.3.

K 3moxaM NMOHMXeHHO# YBJIaXHEHHOCTH GacceifHa Apara OTHOCAT-
cs: KoHell IV TricsiueneTust v nepsasi nmonoBuHa 111 TeicsyeneTus no H.3.;
Bropas nonosuHa II TeIcAYeneTHss W mepBas nonoBHHa I ThICAYeneTHS
no H.9.; I TeicayeneTe ¥ Havano I1 TeicayeneTHsd H.9.

B 310XM MOHMXEHHON YRIAXHEHHOCTH ITPOMCXOIWIO BeChbMa 3Ha-
YUTENIBHOE YChIXaHH€ ApalbCKOi KOTJIOBUHBI, H YPOBeHBb Apaja CHHU-
Xaycsa Ha 10-15 m.

H.T'. Bpoackas (1952), uayyasi AOHHBIE OCaIKW Apana, yCTAHOBHIIA,
4YTO B Mpenejax ero akBaTOPUM C OTHOCHTEJIBHO MAJILIMU DIyOMHaMH
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(mo — 10-15 M) Ha ry6uHe 25-30 CM OT MOBEPXHOCTH AHA MODPSA MOYTH
[TOBCEMECTHO 3aJI€TaeT TAK HA3bIBAEMBII «2UNCOHOCHbIU 20PU3OHM», K KO-
TOpPOMY TPUYPOYEHBI PaKOBUHBI MoiUtiocKa Cardium edule (oHM BCTpe-
YajoTcHd TONALKO B 3TOM T'OPHM30HTE). PAKOBMHBI BeChMa MHOIOYMCICHHBI
U OTIIMYAIOTCA KAPJIMKOBBIMM pa3MEpaMH, UTO YKa3bIBaeT Ha IMOBBILICH-
HYIO 1O CPaBHEHHIO CO CPEOHHUMH YCJIOBUSIMH COJNICHOCTh BOIHI, T.€. HE
10-15%, a no 30%.

O6pasosanue cinost ¢ CaSO, 2H,0 6maroxaps NOBBILICHHOH COMEHOC-
TH BOABl M TPHYPOYEHHOCTH MMEHHO K 3TOMY TOPM3OHTY GONBLIOTrO
KONIMYECTBa MENKUX pakoBuH Cardium edule NalOT OCHOBaHHE YTBEPXK-
JaTh, YTO YPOBEHb MOPS B 3MOXy OOpa3oOBaHMs 3TOTO C/IOs ObUT 3HAYM-
TEJILHO HUXeE cpeaHero. Tak Kak r'MIICOHOCHBI €10 HaXOAUTCS Ha ITy-
6uHe 10-15 M, BelMuMHA TOHMXKEHUA cocraivia 10-13 M (Tak Kak 1o
1962 r. ypoBeHb BOIBI B Apajie COCTaB/IsU IPUMEPHO 53 M, MUHUMATBHBIN
YPOBeHb TP ITOHIDKEHHH MOT IOCTMIaTh aGCOMIOTHON OTMETKH 40-43 M).

JleATeIbHOCTh YEJOBEKAa HapyLUWIa NPUPONHYI0 PUTMHYHOCTb BOA-
HOCTH Apasia M B LIEJIOM PE3KO yCKOpWIa ero merpanaimio. [lo kpaitHei
Mepe, 3a MOCAEIHME ABa THICAYENCTHS 3EPKaio BoAsl Apajia HEOIHOKpaT-
" HO cHUXanoch Ha 10-15 M B pe3y/bTaTe pa3pylUEHHS 3EMEIbHBIX JXaMb
BOJb JIEBOrO 6epera AMymapbi B Xope3Mme, BHI3BAHHOC MHOIOYHCIICH-
HBIMHM BOIHaMH.

Crok BOXBI YaCTO 1€ IO CTaphiM 3aragHbIM pycnaM B Capnika-
MBIILCKYIO IeMPECCHIO, HO HAaceJ€HHE BHOBb BOCCTAHABIMBAIO 1aMOBI M
HaMpap/IsUI0 CTOK MO OCHOBHOMY PYCTy B Apai.

C Hauana XVII B. AMynapbs yXe IOJHOCTHIO Brajaja B ApalbCKOe
mope. JIMlIb M3peAKa Habl0JaTUCh KPaTKOBPEMEHHBIC MaBOAKOBBIE
MpPOPLIBEL €€ BOI Ha 3afiajl, OAHAKO OHM CYLUECTBEHHO HE BIMSIH HA
U3MeHEHHE ypoBHA Mopsi. [IpOBENEHHBIMM HMCCIEIOBaHUAMH YCTaHOB-
neHo, 4yTo 3a mocaeanue 200 neT UMenH MecTo TpH (a3l BHICOKOro
CTOSIHMA M JBE HHU3KOFO.

C 1910 mo 1961 roa ypoBeHBL MOpsi KojieGaicsi BOKPYT aGCOMIOTHOH
orMeTkH 53 M, a B 1961 romy cocraBun 53,4 M.

C 1960 no 1970 rr. B pe3yibTaTe UHTEHCHBHOIO OCBOCHMSI HOBBIX
semenb B Cpenneit Asum u Kazaxcrane 6onee yeM B 1Ba pa3a yBEJIM1HI-
cf1'Bo03a60p M3 MCTOYHMKOB BOJOCHaOXeHMA (PEK H BOIOXPaHWIHIL).
B teueHue 1970-1985 rr. BCeACTBHE 3aBEPLICHUS CTPOUTENLCTBa KPYIl-
HBIX BOJOXPAHIIMIL CTEMEHb 3aperyJIMPOBAHHOCTH CTOKa pek Chipaa-
DU ¥ AMyZapbM JOCTHITIa COOTBeTCTBeHHO 94 M 86%. B urore mpuToK
BOIBI B MOpE M3 pyciia AMyIapbu pe3KO COKPaTHICS, a B OTACNbHbLIC
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Tabauya 3.16

IIpATOK BOAM B ApanbcKoe Mog’e, KM}
(0o maTepuanam F'uapomeTeocTy RO 36eKMCTAHA)
Ton | p. Amy- | p.Cuip- | O6wmit Ton | p. Amy- | p.Cuip- | O6wmit
napbs Japbsi | NPHUTOK B mapes | papbsd | mIpUTOK B

: Mope Mope
1959 40,0 18,3 58,3 1975 10,0 0,6 10,6
1960 37,8 21,0 58,8 1976 10,3 0,5 10,8
1961 29,2 — 29,2 1977 7,2 0,4 7,7
1962 29,1 5,7 34,9 1978 18,9 — 18,9
1963 29,9 10,6 40,5 1979 10,9 2,9 13,8
1964 36,5 14,9 51,4 . 1980 8,3 — 8,3
19651 25,2 4,6 29,9 1981 59 - 5,9
1966 33,1 9,5 42,6 1982 0,04 - 0,04
1967 28,6 8,6 37,3 1983 2,3 - 2,3
1968 28,9 7,2 36,1 1984 7,9 - 7,9
1969 55,1 17,5 72,6 1985 2,4 — 2,4
1970 28,7 9,8 38,6 1986 0,4 - 0,4
1971 15,3 8,1 23,5 1987 10,0 — 10,0
1972 15,5 6,9 22,4 1988 16,0 7,0 1,0,
1973 33,4 8,9 42,3 1994 21,7 8,9 30,
1974 6,2 1,9 8,1 1995 5,1 5,2 10,3

1996 7,46 5,10 12,56

ronel (1982, 1986) npakTuyecku mpekpaTwics, u3 pycna Crelpiapey He
6bU10 cToka ¢ 1981 nmo 1987 rox (Ta61.3.16).

B pesynbrare mpousouuio peskoe u TIPOTPECCUPYIOILICE CHUXKEHHE
YPOBHS BOIBI B ApabCKOM Mope (Tabn. 3.17).

Tabauya 3.17

JunaMeKa B3MEHERNs NaPaMETPOB APaibCKOro MOpH
(Hamponanbasii noknan, 1998)

TFomu Yposens, O6BeM Bonh, Ilnowans ITnowans
a6c.ot™.,M KM} aKBaTOPHH, OCYUIEHHOT'O JIHa,
THIC.KM? THC.KM?

1960 53,00 1062,60 66,09 -
1989 39,33 354,00 38,40 27,03
1990 38,51 323,00 38,40 29,04
1991 37,75 299,00 34,80 31,34
1992 37,26 286,00 33,90 32,31
1993 36,94 278,00 33,90 33,02
1994 36,94 278,00 33,30 33,02
1995 36,11 250,00 32,30 33,80
1996 35,48 230,00 26,70 34,50
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C xoHua 70-x no Hayano 80-x rogOB BEJWYMHA CHHXEHMS YPOBHS
Apana xonebanace B npenenax ot 0,4 5o 0,7 M, Bo BTopoif mosoBuHe 80-
X ronoB oHa yBenuymiaace no 0,8 M. Kak cneayer n3 maHHbIx 1a61.3.17, €
1990 mo 1996 ron cpenHeronoBoe CHHUXEHHE YPOBHSI HECKONBKO YMEHb-
WwIocs U cocraBuwio 0,5 M. OnHaKo 31€Ch ClIEAyeT MMETb B BUAY OXHO
obcrogrenbcTso. Ta6m.3.17 mnosauMcrBoBaHa M3 HalMOHANBHOTO XOK-
nana F'ockomurera PecnyGnuku V3bekucran no oxpade npuponst (Ha-
LHOHANBHBIA Hoknan, 1998). B stoM nokname 3a 1994 roa ¢urypupyer
clexyiomiast OTMETKa 3epkana Apaia — 36,94 M. OnHako B pa6ore U.Ka-
pumoBa (1997) npuseneHa uHas uuppa — 32,5 M. ABTOPH CKIIOHHBI
BEpUTb MMEHHO BTOPOMY BapMaHTy, Tak KaK OH oOHapomosaH Ilpe3u-
neHToM pecryonmuku. Mcxons u3 Broporo BapuanTa, ¢ 1990 o 1994 ron
CPEIHEroI0BO¢ CHHXXEHHE YPOBHS BONBI B ApaJIbCKOM MOpPE COCTaBIISIET
1,2. Bee xe cnenyer yuuThiBaTh, 4To B Tab1.3.17 M gaHHbe 32 1990 rox
BO3MOXHO TakXe 3aBbileHbI. [To3aToMy 60n1ee peanbHO#M Ha reprox 1990-
2000 rr. 6yaer uudpa cpenreronosoro yposss 0,9 M. Kcratu, sta uudpa
XOpOLIO coryiacyercss ¢ maHHbIMM 3.AkpamoBa M A.Padpuxosa (1990),
KOTOPBIC, HCXOASt M3 aHATOTMYHBIX CPEIHETONOBBIX JaHHBIX, CIIPOTHO3H -
poBa/iM BeNHYMHY ypoBHA Ha 2000 rox 29,7 M, a Ha 2005 r. — 23,5.

C KaxpIM rofioM npo6iemMa ApaibCKoro Mopsi Bce 60jiee YCITOXKHS-
ercsi. U.KapumoB oTmeuaeT: «ApasibCKoit KaTtacTpodoit MOXHO GBUIO
YTIpaBJATh elue B Hayasne 70-X rofioB, B XyAlUEM CIydae B CAaMOM HayaJie
80-X, Korna ypoBeHb MOPSI HE3HAUMTENBHO CHH3WICA. B HacTosiee Bpe-
Ms1 YNIPaBJICHHE CTAIO YPE3BBIYAHHO CJIOXHBLIM, a B MOCAEAYIOLLEM 3TOT
npouecc eile GOMbIIE YCIOXKHUTCA MM CTAHET BOBCE HEYTIPABISAEMbIM.

B Ilpuapanse, B CBSI3M C BBICHIXAHHEM ApAJIbCKOIO MOPSI, BO3HMK
CJIOXHBIH KOMIUIEKC 3KOJOIMYECKHX, COLMAIbHO-3KOHOMHYECKMX H
AeMorpapuyecKuX npobiieM, HMEIOLIMX 10 NPOUCXOXIECHHIO U YPOBHIO
MIOCJICACTBUM MEXIyHApOIOHBIN, IMoOaNbHBI XapaxkTep» (cTp.121).

OnHa cTpaHa BOo3HHUKILHME Ipo6ieMbl He oclwiHT. Mx ycrelHoe pe-
LUEHWE BO3MOXHO TOJBKO IPU COBMECTHOM M COIIACOBAHHOM B3aMIMO-
NEHCTBUU MHOTHX CTpaH, mnpexie Bcero crpaH IleHTpanbHoit A3uu. IMo
aToMy Boripocy B 1993 rony B roponax Tamkeure u K3nui-Opune, B 1994
roay B Hykyce, B 1996 roxy B TauikeHte 1 Hykyce cocTOSUIMCh BCTpEuH
Ha ypoBHe rnaB rocynapcts LleHTpanbHOlt A3MH ¢ ydacTHEM NpeNCTaBH-
Teneit Poccuiickoit Pexepaunu. B 1997 rogy Ha BeTpeue B ropone AjMa-
ThI [JIaB LEHTPATLHOA3HATCKUX rOCYJapcTB C Y4acTHEM IPEICTaBHTENEH
OOH, Muposoro BaHka K ApPYrMx MeXIyHapOIHBIX OPraHH3alHit MpHU-
HSTO PEIUEHHE O COBEPHIEHCTBOBAHUU OPraHU3alIMOHHBIX CTPYKTYpP IO
peiteHnio nmpobnem Apana — chopMupoBaH Gosee AeHCTBEHHBIA CO-
craB MexnyHaponHoro ¢oHma criaceHus Apana ¥ Ha ero 6aze MOGIIb-
Hpli McnonmuuTenbHeii KoMUTET. B TOM Xe romy B cronuue Y36ekucraHa
TpoBeJicHa NepBasi TEXHHYECKass BCTpeya, OpraHM3oBaHHasi MexmyHa-
ponHeiM QoHnoM u BeemupheiM BaHKoM, rie ¢ yyacTHeM CTpaH-JOHO-
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pPOB 06CYXIanuch BOIMPOCH peann3auuu I[IporpaMmbl MEXITyHapOIHOro
COTpyAHHWYecTBa 110 ApansckoMy Mopio. B 2001 rony no umHMUMaTHBE
y4eHbIX Y36exucraHa 1 YKpauHbl CO3IaHa OOIIECTBEHHAsS HEMPaBUTENb-
CTBeHHas OpraHM3aLMs — MexXayHapoaHas akakeMusa 6MoChepHBIX HayK
(MABHWH), onHo#t M3 3amay KOTOPOH SABIAETCS COACHCTBUE PEILEHUIO
MEXPErHOHATBHBIX 3KOJOIMYECKMX MPoGIeM, B TOM YHC/IE Npo6ieMbl
Apana ¥ Ilpuapansst (CM. IPWIOXEHHS):

KakoBbI Xe IyTH BBIXOAAa M3 CIOXHEH1leH 3KOMOrHYeCcKoi ¥ COuM-
aJIbHO-9KOHOMUYECKOIM CHUTYalUHH B peruoHe?

B obuux yeprax oHM ompeneneHs Jdexnapanueil rocynapcrs Lenr-
PaIbHOM A3MM M MEXIYHAPOIHBIX OPIaHH3aLMi MO npobieMaM yCTou-
YUBOro pa3BUTHsA GacceliHa ApanbcKoro Mopsi, npuHaToil 20 ceHTAOpA
1995 roma 8 ropoae Hykyce. dexnapauus npeXyCMaTpUBaeT CTPOTYIO
NPYMBEPXEHHOCTh TIPUHLIMIIAM YCmoUuueoe0 pa3eumus 1 COCPENOTOYMIA
BHHMAaHHE Ha CIEAYIOLIMX OCHOBHBIX HalpaBIEHHMAX: mepexone k Gonee
c6a1aHCUPOBAHHOM CHCTEME CENbCKOrO M JICCHOTO XO3SCTBA; MOBbI-
1meHM 3¢(dEeKTUBHOCTH MPPHUTallMM ITOCPEICTBOM BbIPAOOTKH 3KOHO-
MMYECKMX METONOB UCITOJNIL30BaHUA BOIHBIX PECYpCOB, NPUMEHEHHUE CO-
BPEMEHHBIX TEXHOJIOTHII B OPOIIEHMM M OXPaHE OKpYyXaioulei Cpenbl;
YCOBEPIIEHCTBOBAHHU CHCTEMbl KOMIUIEKCHOIO YIpaBlIeHHMS NMPUPOL-
HBbIMH PECypCaMM pPErmoHa.

Mo Bonpocy BO3MOXHOCTH COXPaHEHMsI CaMOro ApaJbCKOro Mopst
CYLLECTBYET HECKOJIBKO MHEHHIi, IIOpOI0 BecbMa NMpoTBopeYHBLIX. CTO-
POHHHKH MEPBOH TOYKM 3PEHHMS CUUTAIOT, YTO COXPAHEHHE ApPalIbCKOro
MOpS KaK NpHUPOJHOro BOAOEMa HEeoOA3aTeNbHO M HACTaMBAIOT Ha pac-
LUIMPEHUH TUIOILALM OpOIHAeMBIX 3EMENb B PETHOHE € HCHOJB30BAHHEM
MOCIEAHUX KyGOMETPOB BOMHBIX PECYPCOB, TOAHOCTHIO MCKIIOYAIOLLIMX
MPUTOK peYHEIX BOX B ApaJt.

OnHako MoAo6GHBIE B3TJSB YPEBaThl rYOUTEIBHBIMH ITOCIEACTBUS-
Mu s Tlpuapansst, npexnae Bcero, u3-3a Bce Gombuiero M GosblLIero
HAKOIUIEHMSI Ha OCYILAeMbIX TEPPHTOPHSIX CONEd — CHayaja KapboHa-
TOB M TMICA, 3aTEM MHpaOWIKTA, a BIIOCIEACTBMHU acTpaxaH1Ta M rajiura.
Pa3Hoc 3THX cojseii BeTpOM BBHIBENET M3 CEABX03000pOTa OOLIMPHLIE
IUIOLIAaM opoluaeMeIX 3eMeiib. HeGnaronpusTHbeie H3MEHEHUS 3aTPOHYT
M I'PDYHTOBbIE BOABI, TAK KaK WX COCTaB COINIACYETCS C XapaKTEpOM 3aco-
JeHHOCTH noys (Mypanos, 1986; Bamykonuc, 1989). Apunnszaums kiu-
MaTa yXe CErofiHs NpuBeJia K TOMY, YTO B IIpPOLECC CYKLIECCHMHM Habmio-
IaeTcda CleAyIolas NMociedoBaTeIbHOCTh CMEHBI PACTUTENbHOCTH: TMA-
pobUTLI, Me30PUTHI, rUaporaioduTsl, ranoduTsl, KcepodHThl (IeIbTa
AMynapbn); ranodHTs, raiokcepoduTsl, IcaMMoGHTH (YpouHlIe Y3yH-
Kaup). 3aHuMaBLIMe OKOJO 760 Thic.ra TPOCTHUKOBBHIE 3apOCIH YXe€ K
KOHILy 90-X rOZ0B IOYTH NOJHOCTBIO McyeanH (AkpaMoB, Padukos, 1990).

JIpyras rpynrna uccienoBartesieit CYMTaeT, YTO YPOBEHb Apaia HEob-
XOOHUMO (POPCHPOBAHHBIMM TEMIIaMH CTaGMIH3UPOBAaTh WIM BOOOILE
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BOCCTAaHOBHTDb IO MCXOAHOro. OHAKO NpPU 3TOM, KaK MPAaBWIO, HE yKa-
3bIBAETCA, 32 CYET KAKHUX BO 3TO BO3MOXHO crenarh. [Ipasna, B cBoe Bpems
ObUT pa3paboTaH NMpPOEKT MepeGPOCKM YaCTH CTOKA CEBEPHBIX M CHOMpC-
KHX peK B I0XHHBIE paioHBl. COrIacHO MPOEKTY HEOOXOAMMO OBLIO NMOCT-
POUTB KaHaJI NMPOTKEHHOCTHIO 2500 kM, 1mmpuHOi g0 200 M ¥ rIIy6UHOI
no 16 M. o Hemy 13 O6u B CpenHIO A3MIO NOAABAIOCH Obi 27 KM? BOIBI
B roa. OnHaxo B 1986 roay IMocranosnenunem LK KITCC u Cosera Mu-
HucTpoB CCCP paGoTsl MO MpoekTy GbUIM NOJHOCTBIO MpPEKpPALIEHBI.

Tperps rpymna UccIenoBaTeNeH CUNTAET, YTO YPOBEHb Apajia MOXHO
M HYXHO COXPaHHUTDb Ha OfpeAesieHHO#M abcomoTHOoi orMeTKe. B yacTHO-
ctd, 3.AkpaMoB u A.PaduKoB npemiaralor co3naTh Kackal BOIOEMOB B
npenesax XHON M BOCTOYHON YacTeii BHICOXILEro AHa ApajbCKOro Mopst
Ha abCONMIOTHHIX OTMeTKax 53-43 M, OT Mbica YIBKYHTYMCYK Ha BOCTOY-
HOM 4unKe YcTiopTa 10 ycTbhsl ChIpAapbH, a TaKKE OTAENbHBIE BOJOEMbI
B Ipefenax abcomoTHbIX oTMeTOK 48-50, 45-48 u 43-45 M. OnHaxo s
3arOJIHEHUSA 3THX BOOOeMOB notpebyerca He MeHee 10-15 jer.

P.Y. Beknazos u }0.B.HoBukoB (1995) yka3niBaior, 4To NpH ypOBHE
BBICOTH BOAbI B Apajie 38-39 abc.M OH MOXeT CTaGWIM3MPOBATBLCS TOJb-
KO B TOM CJiy4ae, €CJIM IIPUTOK B Mope yBenuuuTes no 30-35 kM® B rox, T.€,
OO YpOBHSI MCIIAPEHUA C HOBOH IUtowiany Mopsa. OpHako Jaxke caMble
ONTHUMHCTHYECKHE TTPOTHO3b 06eWaloT AoBeCTH NMpUTOoK K 2000 romy
TOJBKO 10 15-17 kM? B rox u k 2005 rony ao 20-21 kM3 /ron. ITostoMy npu
BCEX IMPOrHO3HBLIX BAPHAHTaX YPOBEHb BOABI B MOpE OyleT CHUKATHCH.

ITpu 3TOM HEOGXOAUMO YUYECTh CIIEAYIOLIME 3aBUCHMOCTH, CYLLIECTBY-
IolMe MEXAY ITOHMXKEHHEM YPOBHS, IUIOLIANBIO AKBATOPHH H 0OBEMOM
BOIHBIX Macc Apassckoro Mops (puc.3.11 u 3.12).

H3 paccMorpenus puc. 3.11 BUIHO, 4TO CylLECTBYET TMHEHHAs 3aBH-
CHMOCTh MEXAY IUTOILAAbIO aKBATOPHH H 0OBEMOM BOJHEIX Macc. To, B
CBOIO OYepeNlh, O3HAYAEeT, YTO IPH JIIOGBIX MOHMXEHMAX YPOBHS BOIH B
Apajie OTHOCHUTENBHASL JONA HCTIAPSEMOCTH B €r0 BOTHOM OalaHCce OcTa-
€TCsl HEU3MECHHOM. '

CnencreueM aHanu3sa puc. 3.12 SBIsETCS BLIBOA O TOM, YTO NMPUMEP-
HO J0 YpPOBHA M300aT 22-24 M 00bEM BOOHBIX MAacC pe3KO yMEHbILAETCS,
4 3aTeM MOCTENEeHHO cTabwinsnpyercs. [103ToMy MMEHHO Ha 3TOM YPOBHE
H CIeAyeT IPOEKTHPOBATh YPOBHU BOIBI B BOAOEMaX B Mpedeax aKBaTo-
pUN ApaJIbCKOro MOp4.

Onxako HauGonee HEHCTBEHHBIMH MepaMu 1o 3(GdEKTHBHOMY pe-
IIEHHIO MPOONEM Apaja, 10 MHEHHIO MHOTHX YYEHBIX, SIBIAETCS BBENE-
HHe Gonee pallMOHAJIBHOrO BOAOMONBL30OBAaHMSA (YKpEIUIEHHE pycena Ka-
HAJIOB, HCMONBL30BAHUE CIELUNATLHOK MOMMBHON TEXHHKH, BHIGOp oOIM-
THMANIBHBEIX PEXHMOB INOJUBAa U T.N.). Beab B HacTosAlulee BpeMs
HEeMPOU3BOAMTENBLHO TepsieTcs okono 60-70% Boawl, MAYylLEH Ha OpollIe-
Hue. CoKOHOMJIEHHAs BOa MOIJIa 6Bl CYIIIECTBEHHO MOMpPaBUTh «340PO-
BbE» ApPaILCKOrO MOpA.
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Puc.3.11. 3aBucHMOCTb 0GBHEMA BOAHBIX MACC OT IUIOLIAIM AKBATOPHH
Apanbckoro Mops (st uzoGar 13-20 M)

Kak B nnaHe peuieHusi ApajibCKOiA, TaK M APYTHX MEXPErHOHATBHBIX
9KOJNOTHYECKUX MpobneM, ocoboe 3HaYeHHEe MMEET KOHLIEMILMS YCTOl-
4YHUBOro pasputHs, npuHAtrad OOH B 1992 rogy Ha MeXAyHapOXHOM
KOH(EPEHLIMU MO OKPYXAIOLLEil Cpelie U pa3sBUTHIO, NTPOBOAMBIIEHCH B
ropone Puo-ne-Xaneitpo. KoHdepeHiiusa, B KOTOpOit NIpUHUMAIH y4a-
CTHE TIPE3UIEHTHl H MPpEMbep-MUHHUCTPH 179 CTpaH, MpUHATIA pAl IEK-
Japauui ¥ KOHBeHUMIt. Kak oTMevyaerci B 3THX HCTOPHYECKHX IOKY-
MEHTaX, ITOCKOJIbKY 3HAYMTENIbHAfA 4acTh NMPUPONHBIX PECYPCOB 3eMIH
HCYEpIIaHa, a 3KOJOrMYECKasl CUTYyallMsl CTAaHOBHTCA Bce Gosee Hebna-
TONPHATHOM, CIENOBAaHUE YEJIOBEYECTBA MPEXHHUM IMyTeM Da3BUTHA He-
npuemieMo. [loaromy craBUTCS 3ajada Iepexofa K YCTOHYMBOMY pa3-
BHUTHIO BO BCEM MHUpE, NIPU KOTOPOM YAOBJIETBOPEHHE XH3HCHHBIX IIO-
Tpe6HOCTEH HLIHEIIHEro IOKOJAeHHs 06ecCrieduBacTCad NpPHU YCIOBHH
COXpaHEeHM MOXOOHOM BO3MOXHOCTH A OYAyIKX NokoneHuit. B aek-
JlapalliM, IPUHSTON B PHO, 3asgBisieTcs, YTO €XMHCTBEHHLIH IIyTh 00ec-
MIEYEHHUSA JOArOCPOYHOTO SKOHOMHYECKOro Mporpecca — 3TO €ro yBsA3Ka
C OXpaHOH OKpyXaloHleil Cpembl.
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BecbMa MHTEpeCHH B 3TOM OTHOLICHHH IIPHMEHHTEIBHO K Tnpobire-
MaM Apana U Ilpuapanes HayyHsle paspa6orku H.P.Xampaepa c coas-
topaMu (1998). CpaBHHBasi pa3nuyHEIE MEPOIPHATHSA, OBeCreYHBalo-
L[{€ MOBLILICHWE TapaHTUPOBAHHBIX PECYPCOB MO BEJIHYMHE KAITUTAIb-
HBIX 3aTPaT Ha €AUHULYY TOIy4aeMO BOABI, OHH MPHIUIM K BLIBOLY, YTO
YIOEIBHBIE MOKA3aTeMN TEPPUTOPHAIBHOIO MepepachpelieICHHs] CTOKa
COU3MEPUMBI C MOKA3aTeAsAMU [IPYTHX CIIOCOOOB, O YEM CBUICTENILCTBY-

10T JaHHble, MpUBEAEHHbIE B Tabn.3.18.

OCHOBBIBasICh Ha NMPUBENCHHBIX BbIllie faHHbIX, H.P. Xampaes ¢ coaB-
TOpaMHM BBIABMHY/IM HACI0 O BO3MOXHOCTH co3naHuf EawuHoit Asuarc-
Koit BogoxossiicteeHHoit cucteMbl (EABXC), kotopasg npeaycMaTpHBa-
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Puc.3.12. 3aBucumocts 06beMa BOQHBIX MAaCC ApajibckKoro MOpsl OT u3o6ar
(abcomoTHOM OTMETKH 3€pKATIA BOIbI)
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Tabauya 3.18

Yaenpubie NOKa3aTe/ M AONOJHATEILHMX HCTOYHHKOB BOM
(Xampaes u np., 1998)

. Cnoco6 noay4yeHust HOTIONMHHTEILHON BOABI Karrmanémn:}(;x}e{:plm],(;?m Ao

PerynnpoBaHue peyHOro CToKa BOXOXPAH WIMIAMHU 50—80

O4HCTKa MPOMBILLUIEHHBIX CTOUHBIX BOJ 100150
PexoHCTPYKImMS OPOCHTEIBHBIX CHCTEM 700—900
OrnpecHeHHE METOXOM IUCTWUISALIMH 600—1600
Ornpecrenne MEMOGPaHHBIM CIIOCOBOM 100—700
TepputopuanbHoe nepepacrnpeneneHne BOIHBIX

pecypcoB 300—1000

€T coearHeHHe bacceitHa peku ChIpmapby Ha ceBepe ¢ pexaMu GacceiHa
Kapckoro Mopsi, peku AMyInapbu Ha tore ¢ 6acceiiHaMu peK ApaBHICKOTro
MOpsi, a Uil COXpaHEHUs1 ApajIbCKOrO MOpSi — BO3MOXHYIO IepeOpocKy
yactu Boa Kacrusi. Asropsi EABXC cyMTaloT, YTO BO3HMKJIA HACylHAs
HEOOXONMMOCTh B COBMECTHOM HCCIIENOBAHMN HaHHOM MpPOGIEMBI U pa3-
paboTKe KOHUEMLIUU MPOEKTOB MO MEXTOCYIaPCTBEHHOMY COBMECTHOMY
HUCIMOJIb30BAHHMIO YaCTH CBOOOMHOIrO CTOKA MHOTOBOAHBIX peEK.

3.10. ATMOC®EPA KAK DKOJIOTHYECKAS CPEJA
" EE 3SBOJIIOIINA

[lonsTe «ammocgepa» B HacTosiiee BpeMsi NMPHUMEHSAETCS KaK B
CMBIC/IE ra3000pa3Hoi 060MIOYKM 3eMIIH, TaK U B CMBIC/IE KOMIIOHEHTA
6uoreolieHo3a — c0s BO3AyXa B IOAMNOYBE, FIOYBE U HaJl €€ MIOBEPXHO-
CTBbIO, B MpEle/Nax KOTOpPOro HaGmoaeTcsl B3AMMHOE BIHSAHHE KOMIIO-
HEHTOB GUOreoLEeHOo3a.

B nanHOM ronpaszesne atMocdepa paccMaTPHBAETCS B KaUeCTBE Ie0-
cdephl, COCTOsAIEH U3 CMECH PAa3TMYHBIX Ia30B, BOMSHBIX NMapoB, MBUTH
(aspososnieit) 1 MHUKpOOpraHu3MoB. ATMocdepa, B CBOIO OYepelb, MOM-
pasnenseTcs Ha NATh chepHUuECKUX BEPTHKAIBHBIX 30H: mponocgepy,
cmpamocgepy, mesocgepy, mepmocgpepy U x3ocgepy.

Tponocdepa MPUMBIKAET HEMOCPEACTBEHHO K 3E€MHOI IOBEPXHOC-
TH. OHa cogepxur 10 80% Bceit Macchl atmMocdepsl (BKIIOYas BOASHOM
nap), B HHXKHEH ee YaCTH COCPEROTOYEHA BCs HaleMHas XM3Hb Ha IUIa-
Hete. B Tpomocepe BosmyiiHbie MacChl MHHTEHCHBHO IIEPEMEIMBAIOTCS
KaK IO BEpPTHKAJIH, TaK U 110 TOPUIOHTAIM, B HEH TIPOUCXOIAT OCHOBHEIE
METEOPOIOrHYECKHE MPOLECCHI, MO3TOMY OHA ITOJYYHIa Ha3BaAHUE «KyX-
HU nozodbi». BepxHeil rpaHuued Tponocgepsl SIBIAETCA mpononaysa —
obnactb, B KOTOPOi TeMIiepaTypa NepecTacT IOHUXAThCSA (B LEJOM TEM-
MiepaTypa C BLICOTON MOHWXaeTcs Ha 6,5°C Ha KaXAblil KWIOMETp M y
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Puc.3.13. BepruxanbHoe pacnpenesieHue TeMnepaTyp B armocdepe no JaHHBIM
pakeTHbIX HaGmoneHuii (o Musxu, 1969)

BEpXHEI rpaHULLI nagaeT Ao -85°C). B cpenHeM Tporomnaysa pacrojiara-
eTcsl Ha BeicoTe 11 KM, Hall 9KBaTOPOM €€ BLICOTAa COCTaBiIReT 18 KM, Hax
nomocaMu - 8 kM. TemmepaTypHast xapakTepucTHKa TponochepH M
BbILIEIEXALUMX CIOEB JaHa Ha puc. 3.13.

Benie Tpomoray3ssl MpUMEPHO A0 BBHICOTH 50-55 KM pacHoNoXeHa
crparocdepa. HuxHss ee wacTe XxapakrepusyeTcs MOYTH IOCTOSHHOM
TEeMIEpaTypoil B YMEPEHHBIX M MOAPHBIX LIMpoTax (ot -45 po -75°C B
3aBHCHMOCTH OT BPEMEHHU roja), ¢ BHICOTOHl OHa pe3Ko Bo3pacraeT (B
cpeaHeM Ha 0,6°C Ha xaxasie 100 M) ¥ Ha ypoBHe BepXHEil rpaHHLLI B
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cpeaHeM pagHa 0°C (¢ koneGaHuamu ot -20 go +20°C). Ilpeobnanalo-
uMe BeTpbi (Hepenko cuiabHbie, no 100 M/c, u Manas o6jayHOCTh) —
3anajHble, jieToM Boille 20 KM — BocToyHbie. Ha BeicoTe 22-25 KM pac-
[MOJIOKEH CJIOM MAaKCUMajJbHOM KOHLICHTpaLMU o3oHa. BepxHeit rpaHu-
uei crpatocdeps! ABISETCS cmpamonay3a — 00J1acTh, B KOTOPOM TeMIe-
paTypa HOCTMTaeT MaKCHMAJIbHBIX 3HAYCHUM H B JaNbHEMIeM HauyMHaeT
MOHUXATHCS.

3a crpaTtonay3oii cienyeT Mesocdepa, TepMochepa M 3K3ochepa,
KOTOpBIE 4acTO OOBEAUHAIOTCA NMoA OOLUMM HAa3BAHMEM WOHOCepd.

MoiuHocts Me3ocdheprl coctapisier 20-25 KM, TeMrepaTypa B Heil ¢
BricoToM nanaer ot 0°C mo -90°C. Me3ocdepa — obmactk popmupoBsa-
HHUSA cepebpucmbix oBnaakoe. BepxHss rpaHuLa Me3ocdepsl — Me3onaysa
— HaxoauTtcs Ha Bbicote 80-95 Km.

Beraie (ot 90 mo 800 kM) pacrionoxeHa tepmochepa. OHa xapaxTe-
pu3yercsi OBICTPEIM POCTOM TemmepaTypel 10 BbicoT 200-300 xMm (mo
1000-2000°C) u coxpaHeHUEM €€ TMOCTOAHHON [0 NPaKTUYECKUX IIpe-
neIoB atMocdepsl. '

Tepmocdepa nepexonut B 3k30cthepy — OGONIOUKY C BBHICOKOH TeM-
nepatypoil (okono 2000°C) u kpaifHe pa3peXeHHBIM BO3IyXOM. Bepx-
HsS rpaHula 3Kc3ochepnl (M aTMocheps! B 1IEIOM) HAXORUTCS Ha BhI-
cote 1300-1500 kM. Bolie ee cocTaB MpUOIHXAETCA K COCTaBy MeXIUIa-
HETHOrO NMpocTpaHCcTBa. HUYTOXHASA IUTOTHOCTD BO3MyXa ¥ OYEHD BHICOKASN
€ro TeMneparypa Je/aloT IIMHY CPEIHErO CBOOOIXHOIO ITyTH YaCTHIL CTOJb
3HAYMUTENbHOM, YTO OHM MOTYT 6€3 CTOJIKHOBEHHS ¢ APYTMMH 4YacTHLia-
MU BbUIETATh K3 aTMOC(EPhl CO BTOPOH KOCMHYECKOH CKOpocThio, YacTe
YCKOMNb3aI0LIUX 3apSKEHHbIX YaCTHII YIEPXKUBACTC MazHumocgepoii. Pac-
CEMBaHHUE ra3oB B KOCMHUYECKOE ITPOCTPAHCTBO BCE XK€ MAET NOCTATOYHO
HHTeHCUBHO. Kpome Bojopoma M reaust MPOMCXOOUT YT€YKA H APYTHX
ra3oB (o 50 Teic. T KMcnopona B rof ¥ T.I1.).

Bcest 3oHa noHochepr! yxe ¢ BoicoThl 50-60 KM COCTOMT M3 HOHH3M-
POBaHHOro MNOX NEHCTBHEM YyNbTPadHONETOBOTO U3NYYEHHS BO3IOyXa,
obnagamoLero cnocobHOCTHIO MpoBOIUTL TOK. KpoMe Toro, uoHocdepa
crnocobHa OTpaxaTh PaJHOBOJIHBI, U 3TO €& CBOICTBO MCIIOIB3YETCS B
MPaKTHUKE pPaTuOCBA3M.

HoHel Moryr oGpa3oBaThcsl TakXe B Tpomocdepe U cTparocdepe
(rmog, Bo3geicTBHEM paIMOAKTHBHOIO U3yYEeHHUS U KOCMHYECKHX Jy-
yeit). Jlerkue MOHBI C OTPHLIATENILHLIM 33apSAOM TONOXHMTENBHO Aeii-
CTBYIOT Ha OopraHu3M. B roponax, rie Bo3ayX 3arpsisHeH, KOJTHYECTBO JIer~
KMX HOHOB B aTMocdepe 3HAYMTEIbHO MEHBIIE; 30E€Ch NOMHHHUPYIOT
TSDKEJIBIE MOHEI, 3apSKEHHBIC TIOJIOXHTEIBHO.

Macca atmocdepsl OlleHMBaeTCs BETHYUMHAMU OT 5,15-10" no 5,9-10%
T Wi okono 0,0001% maccel Bceit 3emmu. Macca 1 M3 cyxoro Bo3ayxa
npu 0°C Ha ypoBHe Mops paBHa 1293 r. Ha xaxnbiit KBaIpaTHBIH CaHTH-
MeTp 3eMHOH moBepxHocTH mnpuxoautcs 1033 r Bosayxa.
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HnutenbHOE BpeMst CYMTANIOCh, YTO BO3AYX, COCTABISIOLIMIA aTMOC-
Gbepy, IRIAETCA MPOCTHIM BEILIECTBOM, M ToNbKO B XVIII Beke dbpaHuy3-
CKMit yyeHbIit JlaBya3be QoKasai, 4TO OH SIBISETCS MEXaHHYECKOH CMe-

CbIO Tra3oB.

CseneHust o cocraBe atMocdepbl NpUBEIEHBI B Tab.3.19

Ta6auya 3.19

IpuGanzurenbHbi cOcTAB aﬁuoctbepu (no Peiimepcy, 1990)

ConepxaHue B HIDKHUX C10s1X aTMocde pel, %
DNEeMEHTH M ra3bl
o oopeMy no Macce

Asor 78084 75,5
Kucnopon 20,946 23,14
AproH 0,934 1,28
Heon 0,0018 0,0012
Fenutt 0,000524 0,00007
Kpurrron 0,000114 0,0003
Bonopon 0,00005 0,000005
Yraexkucinlii ra3 0,034 0,0466
BoasiHoit map:

B MOJIAPHBIX LIMPOTAX 0,2 -

y 3KBaTOopa 2,6 -
O30H:

B Tponoccepe 0,000001 -,

B cTparocepe 0,001-0,0001 —
Meran 0,00016 0,00009
Okucha3zora 0,000001 0,0000003
Oxucs yrnepona no 0,000008 0,0000078

TakuM 06pa3oM, rnaBHBIMM KOMMOHEHTaMM arMocdepsl SABISIOTCA
a30T, KHCIOPOA, aproH M yIJIEKUCJIoTa, cocraBnsoowme 99,99% cyxoro
Bo3ayxa. K ManbiM cocraBHbIM YacTsAM atmMocdepbl OTHOCSATCS 030H, BO-
AOpPOA U HHEpPTHBIE ra3wl. [lepeMeHHBIMU ra3oBBIMHM KOMITOHEHTAMU
ABIIAIOTCA OKMCH a30Ta W YIJIEpofia, a TaKKe He yKazaHHbIC B Ta61.3.19
OKHCJIBL CEPBl, AMMHAK M HEKOTOPbIC APYTHE COSAMHEHUSA MMPOMBILUIEH -
HOI'0 MPOHUCXOXIEHHUS.

BaxHo# cocTaBHOIt YacTbio aTMoChephl, 0COGEHHO C MO3MIMIl BO3-
MOXHOCTH CYIHECTBOBAHHUSA XU3HH Ha Cyllie, ABISETCSH ammocgeprasn éaaea.

IIpu cnabom noxne, HaNpUMep, NPH BLIMAAEHHM 2-3 MM OCaIKOB, Ha
KaXIblif KBaIpaTHBI METP NMOBEPXHOCTH 3€MJIH MpPUXOAUTCA 2-3 KT
BOZBL, a Ha 1 ra — 20-30 T. [lonHoe 06HOBNIEHHE COCTaBa BOASHLIX apOB
B aTMOC(epe npoucxomur 3a 9-10 aHei, T.e. aTMochepHas Biiara siBIseT-
Cs CaMbIM aKTMBHBIM 3B€HOM KPYrOBOpPOTa BOIH B ripupone. OnruMaib-
Hasl JUIA 4e€IoBeKa RIAXHOCTh Bo3myxa 40-60%. Cyxoit Bo3myx IMpH Bcex
NPOYHX YCIAOBHSX (TeMIiepaTypa, BeTep) MEpeHOCUTCA JIyYlle, YeM BIaX-
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HBII; MOBBILLICHHUE BJIAXHOCTH HeOJaronpuaTHO, TaK KakK IIPH BLICOKOM
TEMITEPATYPE OHO CIIOCOOGCTBYET IECPErPEBAaHMIO OpPTaHM3Ma, a MpH HU3-
KOl (0COBEHHO B COYETAHUH C BETPOM) — €r0 [MEPEOXTaXKICHHIO.

Ocoboe MecTo B cocTaBe aTMOCchephl 3aHUMAIOT MeNbyanliue TBEP-
Ible YaCTHLBI — Mbitb PA3TUYHOrO MPOUCXOXIEHUS: €CTECTBEHHas, B
TOM YUCJIE U KOCMUYECKas, M aHTPONOreHHAasA — UHAYCTPHAIBHEIA IbIM,
MPOLYKThbI B3PLIBOB, IbUIL TEPPUKOHOB H T.N. OCOGEHHO MHOTO MEJIKHX
MBUIEBAaTHIX YaCTHII BHIOpacHIBaeTCA B aTMOCGhEpPY NPU U3BEPXKEHUU BYJI-
KaHOB, YTO HHOI/Ia HMEET DIOGAIbHbIE KTMMATHYECKUE NTOCTIEACTBHA. Tak,
niocye u3pepxeHus: B 1815 r. BynkaHa TamGopa (Uunonesus) 1816 r.
6bU1 Ha3BaH <«rOJOM, Korja npornanio jero». CpeaHerogoBas TeMIIEpaTypa
B CeBepHOM MONyIapHU MMOHU3WIACh Ha ONUH rpaayc, a B KaHane vioHb
6bUT OTMEYEH 3aMOPO3KaMM M CHEromnajaMu. AHAJIOTMYHbIE T7106aIbHbIE
KJIMMATHYECKHE MOCAEACTBUA OTMEUYCHBI U MOCTE U3BEPXKEHUA BYJKaHA
Kpakaray B 1883 r., B3pbIB KOTOpPOrO BBIOpPOCHI B BEPXHHE CIIOM aTMOC-
¢depu orpoMHoe KonuuecTBo (53 km®) nbuid. UIMeHHO 3THM obcTos-
TEJILCTBOM HEKOTOPHIE aBTOPH OOBACHAIOT TOT GakT, YTO BOCHMHUIECH-
THIE TOABI MPOLIIOIO CTONCTUSA GBUITM HaMHOIO XOJMONHEE MpPEAbIAyLIHX
IBYX JECSTHICTHH.

B BO3IMyXe COMEPXUTCH TAaKXKE€ MHOrO PaliinyHBIX MUKPOOPraHU3MOB
(6akTepuH, TUIECHEBBIE IPHOKH, CITOphI). B monasisionieM 60IbLIMHCTBE
OHH OTHOCSATCH K canpoduram.

Mo yrBepxnenuio B.U.BepHanckoro, ra3oBasi 060104ka 3eMJIH €CTh
cosgaHue Xu3Hu. [Ipexne Bcero 3To OTHOCHUTCA K aTMOCHEPHOMY KHC-
JIOpofly, KOTOpRIii NMepBOHAYAIBHO OOpa3oBAICS B PE3YNbTATE IIpOLIEC-
coB (OTOCHHTE3a, MEXaHU3M KOTOPOTrO «OCBOMJIM» MOPCKHME BONOPOCIH.
HaxoruieHne Kucaopona, B CBOIO O4epeNb, MO3BOJIMIO BRIATH XH3HH HA
cyuly.

A.M. TyrapuHos (1973) cuuTaet, 4yTO BCS COBPEMEHHasi atMocdepa
€CTh IO CYIUECTBY MOPOXAECHHE ABYX NOMMHHUPYIOLIMX MPOLIECCOB Ha
3emsie — XM3HM M paJvoaKTHBHOro pacnaaa. [To MHeHHIO 3TOro aBTOpA,
JeDHMIUUT reMd UM peAKHX ra3oB B aTMocdepe MOATBEPXIAET MPEATIONno-
XEHHE O TOM, YTO Ha paHHEiH CTaIMM CBOErO CYLUECTBOBAaHMSA 3eMJIsl HE
MOTIJIa yIEpXAaTh NIEPBUYHYIO ra3oByl0 000J0YKY, TO3TOMY COBPEMECHHas
atMocdepa 3eMIH SBIAETCS BTOPUYHBIM OOpa3oBaHMEM.

OnHako IO 3TOMY BOIMPOCY CYILECTBYIOT U Ipyrie MHeHus. Boobiue
roBOps, PEKOHCTPYKUMS PU3UYECKHX MapaMETPOB U XHMHUYECKOrO CO-
cTaBa apeBHelt atMocdepnl 3emyid — 3aaya Kyaa 6oisee CoXHas, YeM
BOCCTaHOBJIEHHME MMapaMeTPOB M COCTaBa ApYrux reocdep.

ATMocdepa — Haubosee noaBrHXHas 060/104Ka 3eMIH (Kak B GH3H-
YeCcKOM, TaK U B XUMHYECKOM OTHouleHu:!). [ToaToMy BONPOCH €€ 3BO-
JIOUUM HeJIb35l PELIUTh Y3KOCIEHATH3UPOBAHHBIM ITOAXOI0OM 0€3 yye-
Ta B3aMMOIEMUCTBHIl € JPYrMMH OOONOYKAMH U 3HAHUA 3aKOHOMEPHO-
CTeit KpyroBopoTa BELECTB BOOGIIE. YIIPOLLEHHBIN [TOIXOA — TYTTHKOBBIH.
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Ero omrMGoYyHOCTE MOKaXEM Ha IPHUMEpe HEKOTOPHIX paboT TakKoro
KpPYNHOro W yBaxaemoro uccienosaresis Kak @ . A.Canpreixun (1978, 1984).

Ilo maHHBIM 3TOro aBTOpPa, COAEPXAHHE KMCIOPOJa B PacCTCHHSAX
APEBBILLIAET €ro KOHLEHTPAUUIO B aTMocdepe npumepHo B 2 pa3za. Ot-
Clofla HAIpalUHUBAeTCs BBIBOA (MCXOHNs M3 MPUHLMIA aKTyaIu3ma), YTo
0O 3/IEMEHTApHOMY COCTAaBy MCKOMA€MbiX pAaCTEHHH MOXHO pecTaBpH-
poBaTh coctaB IpeBHelH atMocthepsl. @.A.CanpblKMH NMPUBOOUT CICAY-
ouMe JaHHee (1aon.3.20).

Tabauya 3.20

Cpennuit 31eMeHTapHbi COCTAB OCTATKOB PACTEHHH PAIHIHBIX IMOX
yrieo0pasoBaHus H IPEANOJIAraeMoe H3MEHEHRE CONePKAHAS

KHCI0poaa B aTMochepe
DeMEHTAPHBINA COCTaB
wol ac | v pacrenwuii, % Ha ConepxaHne
Bospacr | % | % OPraHHYECKYIO Maccy O, B atmocgepe,
C H N (o}
HeBoH 20,0 | 8,51 (70,5/80,39] 8,96 | 1,701 8,95 4,5
Paunwmit xap6ou | 1,20 27,30 33,1| 82,8071 5,30 | 1,70 j 10,20 5,1
[Tepmn — — - 180,061 4,94 | 1,751 13,25 6,6
Taneorenneoren | 9,00 | 6,50 { — | 65,33| 5,60 { 1,20 | 27,87 14,0
Yerseprvunniit | 8,37 | 6,851 — |58,74] 5,64 | 1,20 | 34,42 17,2
CoBpeMeHHbIH - — — |51,48] 6,22 | 1,20 | 41,10 20,75

U3 paccMoTpeHMS TaHHBIX 3TOM TaGauIbl BUAHO, (3T0 BeiBOnbl ..
CanpblKiiHa, a HC HalliM), YTO COAepXaHHe KHUCIopoaa B atMocdepe OT
JIEBOHA 0 NEpPMH BO3POCIIO Bcero Ha 32%, OT NepMH A0 MajeoreHa — B
2,1 pa3a, 4 OT najeoreHa 10 HacTOSILLEro BpeMeHH — B 1,5 pa3sa.

B naHHOM ciyyae Mbl sasieMts CBHAETENSAMHM MTOPOKOB Y3KOCIIELIM-~
aNM3MPOBAHHOTO MOAXOJ2 K PELICHHUIO NMpOOGIEeMBl, KOrJa OCO3HaHHO
WIH HEOCO3HAHHO UTHOPHUPYIOTCS NOCTHXKCHMS CMEXKHBIX HAYYHBIX AMC-
LMIUTAH, B JAHHOM CJIy4ae, TEOPMH YIieoOpa3oBaHHA.

Bce aeno B TOM, UTO C BO3pacTaHHEM CTENEHH yriedHKalUH opra-
HMYECKOTO BEIIECTBA COAEPXAaHHE KMCIOPOAa B HEM MalaeT, a IPH BHI-
BETPHBAHUH YyIieil OHO, HaoGopoT, Bo3dpacraer. ColepXaHue KMCIopoaa
HE 3aBHCHUT OT UCXOAHOrO MaTepHaja YIjei: KOJIMYeCTBO ero NPUMMEPHO
PaBHO B rTYMHTAaX, JIMIITHUTAX U Carlpofie/IATAX ONMHAKOBOH CTEIICHH YIJie-
duxamu (Myparos, 1970, crp.78). TakuM 06pa3oM, CoepXaHUE KUCAO-
polla B HCKONAeMOM OPraHMYECKOM BeElLECTBE He SIBISAETCA QUArHOCTH-
YECKUM MPHU3HAKOM KOJIMYECTBA KUCJIOpoAa B aTMocdepax reonoruyec-
Koro mnpouuioro 3eMiH.

A.H. Tyrapunos (1973), cceuasics Ha pa6oty K.M.UrHarosmya (1952),
MPUBOIUT ciexylolurylo tabnmuuy (3.21).
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Tabauya 3.21
Conepxanse GyHKIHORAILHLIX I'PYDN B YIAAX, B % 0T cogepxaHNs

obmero KHCI0po/a B YTISX
c DYHKLUHOHAJIBHBIE TPYITIH

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 paccMOTpeHUS JaHHBIX 3TO TaGAMLUBI BHAHO, YTO B IIpoilecce
yrnebuxkaluu B NMOrpe6EHHEIX PAaCTUTENBHBIX OCTAaTKaXx 3aKOHOMEPHO
BO3pacTaeT COAEPXAHHUE YIIEpOda M CHHXAETCH COIepXaHHe KHCIOpoaa
U BoAOpOAa, B OCHOBHOM OIIpele/IfeMoe ITOTepeil pasiMYHbIX QYHKIIH-
oHanbHBbIX Ipynm. [Ipu 3ToM GeIcTpee Bcero Tepsiercd GYHKLMOHANbHAS
rpynna — OCH,, a HauGonee croiikoii okasbiBaercs rpynna =C=0.

MHorue aBropbl IOMyCKAlOT, YTO NpeBHAA atMochepa 3emuu Gbuia
6oree IUTOTHOIM, YeM B HACTOsIlEe BpeMs, M MpeobaanalolMM KOMIIO-
HEHTOM B Hell 6bUT yriiekuchblii ra3. Takoit BEIBOJ HampalllMBaeTCs HU3-
332 HUIMYMS Ha 3eMJIe MOILHBIX TOJMIL OCaJOYHBLIX KapOOHATOB U 3aX0pO-
HEHHOI'O OPraHUYECKOro BellecTBa. ECIH mepeBecTH yriiepoa 3THX OTIO-
xenuit B CO,, TO NMOMYyYHM YIJIEKHCIYIO aTMocdepy, JaBjieHHE KOTOPOi
Ha MOBEPXHOCTD IUIAHETH cocTaBUT 45 MIla (MMeHHO Takylo atMocde-
py uMmeer BeHepa, ee ra3oBasi 060/I04Ka Kak Obl MOAETMPYET JAPEBHIONI0
arMocdepy 3eMiH).

Onnako psax aBropos (I'. FOpu u 1p.) CYMTAIOT, YTO B IOrE€OIOrHYecC-
KHMH MEepHOL CYLIeCTBOBAHMS Halleli TutaHeTHl ee arMocdepa OTIHYalach
HE TOJILKO MEHBIIEH IUIOTHOCTBIO, HO M O0Jajlaia BOCCTAHOBHUTENBHBIM
xapaktepoM. CpaBHeHHe ¢ IU1aHeTamu-ruraHtamu (IOmumrep, CatypH)
MO3BOJIIET OyMaTh, YTO AaHAJIOTMYHBIM 3THM IUIaHETaM OBLT U NEpBUY-
HBI cocTaB 3eMHOM atMocdephl, T.€. ¢ JOMHHHPYIOLICH pacIpocTpa-
HeHHocThio B Heit CH,, NH, u B Mensineit mepe H,, H,0, CO, CO,, HCI
M JIp.

OBomouus atMochepr! TECHEHIIMM 00pa3oM COMpsDKeHa C 3BOIIO-
uued runpocdepbl U TUMOB JHTOoreHesa (Xompkos, Banykonuc, 1968).
OGas cxeMa ee 3BOMIOLIMM TIpeACTaRieHa B Ta6.3.22.
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Tabauya 3.22

Dpomomas cocTasa arMocheput (Xoaskos, Barykonuc, 1968)

3ran CocraB

BoannKHOBeHME BepXHHX 060M04€eK CO,,CH,,H,,N,, uHepTHble ra3bl, BO3MOXHO,
cnenp ceoboaHoro O,

Asoiickuit, > 4,5-10° ner CO,,N,,CH,, H,S, uHeprHsie ra3nl, BO3MOXHO,
caeant ceoGoanoro O,.

Apxeo3oiickuii, N,,CO,, unepTHbie ra3si, CeAH CBOGONHOro 0,.

4,5-10°—2,5-10° ner

Tiporeposoiickuii-pudeiickuit, N,,0,,mano0 CO,, nHeprHble ra3nl, BO3pacTacT

2,5-10°—0,5-10° net posib METAMOPPOTEHHBIX Tra3oB

Uctopuueckuii (paneposoiickuit),|N,, O,, nHeprHele ra3ul, nomm npouexta CO,

<0,5-107 et

OpUrHHAILHYIO CXEMY 3BOJIOLMH XMMMYECKOrO COCTaBa armocde-
pul mpusoauT B. Meiicod (1971). Cxema 3TOro aBropa WUIIOCTPUPYETCS
Tabn. 3.23.

Tabauya 3.23

CBOJKa NAAHLIX 0 BEPOATHOM XHAMHIECKOM COCTaBe aTMochepsl

110 CTAANAM €€ IBOIOUHH
Cranusa
KoMmoHeHTH
1 2 3
OcHoBHEIE, CH, N, N,
P > 10 MIIa H,(?) o,
BropocreneHueie, H,(?) H,0 - Ar
10> P >10-5MTla H,0 Co, H,0
N, Ar CO,
H,S
NH,
Ar
PaccesHHme, Ne Ne
105> P > 107, MIla He He He
CH, CH,
NH,(?) K
S0,(7)
H,S(?)

ITo B. MeiicoHy, AIMTEILHOCTb IIEPBOH CTagyH OMNpPEAC/IsUIach MPo-
MEXYTKOM BpEMEHHM MeXIy arperauueii 3emiid ¥ obpa3oBaHHEM sipa
ITyTeM BBIIEICHMS METAUTMYECKOro XKejie3a U3 MaHTUU. JIMTENbHOCTD
cragud — okosno 0,5-10° et. Bo Bropyio cranuio arMochepa cocrosiia B
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OCHOBHOM W3 a30Ta ¢ npumeckio CO, u H,0. ®oroxumuyeckoe pasio-
JXEHUE BOISAHOrO apa B BEPXHHUX CJIOSIX aTMOcghephl IIPHBOIWIO K o6pa-
30BaHMIO BOZOpOnAa M Kuciaopoaa. Boxopon auccunupoBan Bo BHELIHee
[IPOCTAHCTBO, & CBOOOAHBIH KHUCIOPOM TYT X€ OKMCISI BOCCTAHOBJICH-
Hbl€ KOMIIOHEHTHI BY/IKAHHYECKHUX ra3oBs. TpeThs CTaauA HA4Yajach, KOraa
00Opa3oBaHMe KHCI0POIa CTAIO MPEBLILIATE €r0 HCITOIL30BAHHME, YTO CTAIO
BO3MOXHbIM C OypHBIM pa3BuUTHEM (HOTOCHHTE3MPYIOIIKMX BOAOpPOCIEit
roe-to 1,7-2,0 mapa ner Hazag. Yxe 1,2 muipa sier Hasan B atMocdepe
OBUIO JOCTATOYHO KUCIOPOAA, YTOOLI MOIIM 0Dpa3oBaThCd KPAaCHOILIBET-
HbIE TOMIIY (KOHTUHEHTAIBHBIC OCANOYHbIE MOPOIbl, OKPAILIEHHBIE OKHC-
JlaMH XeJie3a).

KpaTtko paccMoTpuM 3KOMOrMYecKoe 3HauY€HHE 3BOJIOLIMH HEKOTO-
PBIX KOMIIOHEHTOB aTMOCOEpHI.

C no3uimit BOBHUKHOBEHHSA M 3BOTIOLIMH XHW3HH, HECOMHEHHO, OHUM
M3 BAXKHEHLIMX KOMIIOHEHTOB SIRISIETCS JIBYOKMCH YTJICpOAa.

HopManbsHOE KOJMHYECTBO 3TOro raza B Bo3dayxe — Beero 0,0032%
(o o6vemy) unmu 0,57 mr/n. B cBeTioe BpeMs CyTOK Hal GPUTOLIEHO3aMH
OHO MOXET YMEHBIUUTBCS B cpeaHeM Ha 10-20%, a B TPOMHYECKOM IIO-
sice — B 3-4 paza. Bes yriekucnora, cogepxailascs B atMocgepe, yCBau-
BaeTCs XMUBBIMU opraHu3mMamu 3a 300-400 nert.

Macca yrinexucnoro rasza B arMocepe oueHuBaercs B 2-10'2 1. Okono
1,1-10" CO, HenpepbIBHO HAaXonUTCSl B OOMEHHOM COCTOSIHHM MEXIy
aTMocgepoit U okeaHOM. IToBepXHOCTHBIE CJIOM OKE€aHa OOMEHMBAIOTCH
YIJIEKHCIIBIM ra3oM 3a 5-25 niet, my6uHHsie — 3a 200-1000 net. B okeane
yriekucnoro rasa B 60 pa3 6onsue (1,3-1011), yeMm B armocdepe. Benen-
CTBHE TOrOo, yto CO, JIyyllie pacTBOPACTCA B XOIOAHOM, a HE TEIUTOi BO/JeE,
MHupoBo# okeaH JEHCTBYET KaK FMFAHTCKHIA HACOC, KOTOPHIi, MTOrIonias
YIJIEKMCHBIN ra3 B XONOMHBIX 00/aCTSX, IEPEHOCUT €ro H OTHAET B aTMOC-
tbepy TponrkoB (CeITHUK M Op., 1987).

B npeBecHoit Macce GuTOLEHO30B 3anacedo 0,5-10% T yrnepona. Jlec
reHepupyer B cpenHeM 490-500 mr CO, Ha | M? B yac. Pacrenus exeroj-
HO mornowaoT 13 armocoepst 0,17-10% T CO,.

Ha dorocuHTe3 onHOM TOHHBI opranmecxoro BelecTsa yxomur 1,5-
1,8 Tonns CO, u BricBOGOXHaerca 1,1-1,3 ToHns O,. Cuuraercs, 4To
pacTeHus C)KCI‘OJ.IHO CO31aI0T 10 100 MDA T oprammecnmx BELLECTB.
Ilpu 3toM oHu pacxomyior 130 mupa T Bomsl, BelAEass 155 Mapa T Kuc-
Jiopona.

OnHako OCHOBHasi Macca OpraHMYeCKOro yrjiepona CoCpeloTOYeHa B
HCKOTIAEMOM OPraHW4Y€CKOM BELIECTBE, 3aKJIIOYEHHOM B OCATOYHBIX rop-
HBIX 1opogax. EciM NpUHATHL, YTO Macca 3eMHOM KOPH B MHTEpBAJeE
riy6uH 0 — 33 kM paBHa 5-10% T, a cpeAHSs MOILIHOCTh OCaJO4HOT'O CJIOS
paBHa 3 kM (EpmioB u np., 1986), To Macca OCAIOYHRIX TOPHBIX MOPOX
cocraBuT 1,4-10%* 1. Ha Kaxnpiit MeTp TOMIIM OCAAKOB IpUXoAUTCs 20
MM C_ wiu 2% (no H.B. Baecoesnuy). CrnenosarenibHo, Macca 3axopo-
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HEHHOI0 OpraHMYeCKOro BelllecTBa OleHUBaeTcsa uudpoit nopsaka 1—
3-102 1. [To Ixx.M. AHnepcony (1985), okono 99% yrnepona HaXooUTCA B
OCaIOYHBIX NOpOJAax, B YaCTHOCTH B BHIE KapOOHATOB, U TOIBKO MEHEE
1% ero conepxurca B 6uochepe.

HesTensHOCTh YenoBeka (CKHIaHUe TOIUIMBA U T.I.) €XErogHO BHO-
cut B arMochepy He meHee 110 T CO,. MeiCoH MpOrHO3upyeT, YTO NpH
COBpPEMEHHBIX TEMIIaX HCIONB3OBAHUSA MCKOMAEMOro TOIUIMBA KOJIMYE-
crBo CO, B arMochepe yABOMTCS Yepe3 TPUCTA JIET, YTO YPEBATO KaTac-
Tpoquecmm rnoGaibHEIM TOTETICHHUEM, 06yCJIOBJIeHHbIM IposiBe-
HMEM <«ITapHUKOBOro 3(ddekTrar.

KakoBa «nepBuyHas» npupona CO,? Sl.Musku (1969) ormeuaer,
YTO JIBYOKHCh YIJIEPOAA HE YCTAHOBJIEHA B aTMoc¢epax MOCTOSTHHBIX 3BE3]
M BHelIHUX IiaHeT ColHeYHOM CHCTEMBI, HO COACPXUTCS B aTMochepax
BHYTPEHHHX IUIaHeT. Ha 3TOM OCHOBaHMHM OH BHICKa3al MpeaIionoxe-
HHE, YTO YIVIEKHCIOTA MOXET OBITh BTOPHYHBIM MPOTYKTOM.

Om{axo He BBI3BIBACT COMHEHHs dakT, yro CO, (BozmoxHo, u CO)
ObUIa IIaBHBIM KOMIIOHEHTOM JApeBHEM aTMOC(pepm 3eMAH, H UMEHHO
XMBBEE OpraHH3MEBl ITOBUHHBLI B TOM, YTO IBYOKHMCH YIJiepoia cTajia BTO-
pocTereHHBIM ee KoMroHeHToM. A.l.Bomorauyx (1963) cuuraer, 4yto
IpeBHeiIle BOXOPOCTM NPHUMEPHO 33 ABa MUJIIHApia JET M3BJIECKIH
KOJIOCCATBHBIE KOJIMYECTBA YITIEKMCIOTHI, 06pa30BaB Ha €e OCHOBE CTOJb
Xe KOJIOCCAILHEIE KOJIHYECTBA OPraHMYECKHMX BELIECTB; BOLOPOCIU CITO-
CODCTBOBAIM OTJIOXKEHHIO Ha IHE APEBHMX MOpPEit OFpOMHBIX KOJIUYECTB
YTJIEKUCJIOTO KaIbUMA M OTYACTH MarHMsi, U B MpPEJe/ax COBPEMEHHBIX
KOHTHHEHTOB OTJIOXWIM 33 BpeMS MPOTEpO30si KapOOHAaTHHIE IOPOIbI
ob1ueit MoiHocThio 6onee 1000 M. B.M. Jlebenen (1981), ocHOBLIBasAChH Ha
3KCIIEpUMEHTANBHBIX JaHHbIX P. bunsenna u [1. ®puccepa (Bidwell, Frasser,
1972), BricKa3an NpeAnoNoXeHHe, YyTo, Ucyepnas 3amnacel CO,, pacteHus
BHHYXIEHB 6BUTH BBHIATH Ha Cylly, B pe3y/IbTaTe 4ero ObUTH IOJTHOCTHIO
HCUYEepIaHbl cofepxalliiecs B aTMocdepe 3aracbi MOHOOKUCH YIJIEPOIA.

A.N. TyrapyHOB OCHOBHBIM MCTOYHHMKOM TMOCTYIUIEHUA YIJIEKHUCIIO-
TH B aTMochepy CYMTAET BYJKaHHYecKue Ipolecchl. IMEHHO ¢ HUMH
OH CBA3BIBAET TMOCTENEHHO BO3PACTAIOIIEe COIECPXKAHUE YITIEpOda B 3¢M-
HOM Kope M pa3BuTue 6Hocheprl. 3TOT BBIBOA MOATBEPXKIACTCA JaHHbBI-
mu M.H. Bynwixo (1982), u3 KoTophIx cieayeT, 4to KonueHrpauus CO,,
Ha MpOTSXKEHHH (paHepo30s M3MEHWIACh Bosiee YeM B IeCATh pa3, MpH-
YyeM OHa ObLTa 3HAYMTENLHO BLIIIE COBPEMEHHO; IIPUMEYATE/IbHO, YTO
MaKCHMYMBI KOJIMYECTBA BYJIKAHOI€HHBIX MOPOI B GONBLUMHCTBE Cay4a-
€B COBIIAJAIOT C BO3POCHIMMM KOHIEHTPALIMSAMU YIJIEKMCIIOTO rasa, Ko-
TOpHIE CYIIECTBEHHO MOBBHIATH NMPOAYKTHBHOCTh aBTOTPOGHEIX pacTe-
HMIA, a TaKKe BIMSUTH HA KJIMMAT IUIaHeThI.

DBOMIOLIMOHHO C YIJIEKHUCIBIM Ta30M CBA3aH KHUCIOPOA aTMOCHEPHI.

ATMocdepa, KaK yXe yKa3plBajaoch Beiie, comepxut 20,946% (1o
obbemy) O,. ExerofHo orpoMHbie KOTHYECTBA KHCJIOPOAA pacXOmyloTes
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Ha JbIXaHWE XMBOTHBIX M pacTeHHH (B GECKHUCIOPOAHOM Cpeae MOryT
Pa3BUBATBCS TOJBKO aHa3poOHBIE OaKTepUM), Ha PasIUYHbIE NPUPOA-
HBbIC OKMCIIUTENIbHBIE PEaKUMH (HarmpuMep, NPU BbHIBETPUBAHUM TOPHBIX
MOPO), a TAKXKE Ha HyXIbl MPOMBILLUTEHHOCTH. TTOCTOAHCTBO comepxa-
HMSL KMCIiopoga B aTMocdepe o0ecreYuBaeTcsi TeM, YTO €ro BhUIEISIOT B
npouecce GOTocHHTE3a aBTOTPOdHbIE pacTeHHUs (IIPUMEPHO 6 eIUHMIL
KHCIOpoIa Ha OfIHY €ro €AMHULLY, U3pacXOAOBaHHYIO Ha IbixaHue). [1pu-
yeM 80% (POTOCHHTETHYECKOro KHCAOpOoNa MpoAyLHpyeTcs GUTOILTaH-
KTOHOM UMb 20% Ha3eMHBIMM pacTeHMSMHU. B 3TOM acriekre «Ierku-
MH IUIRHETBI» CJIEAYET Ha3bIBaTh HE Jieca AMa3oHHM, a MUKpodiopy Mu-
POBOTO OKe€aHa.

Best Macca kucopoma arMocdepsl XMBBIMH OPTaHH3MaMy OCBaMBa-
ercs npumepHo 3a 2000 set, a NOMHOE ero OGHOBAEHHME NMPOUCXOIUT 32
5200-5800 ner.

Io nanneiM B.M.BepHanckoro, Macca Kuciopoaa B atmMocdepe co-
crapnser 10 T (Mo HEKOTOPBIM AaHHHIM — J0 2:10% T). ExerogHo aror
3anac nomnoaHseTca Ha 7-10-10 T 3a cyer GOTOCHHTE3a 3€NEHBIX pacTe-
Hui (B.H. BepHanckuil nocrymieHue Kuciopona B atMochepy OLiEHH-
BaeT uudpamu or 60 no 240 mipa ). Hekoropas yacTh Kuciaopona o6-
pa3yercsi B BEpXHUX 4acTaX aTMochepbl 3a CYET paIOXEHHMS MapoB
BOABI YJIBTPapHONETOBEIM HITYYEHHEM.

B Hacrosuiee Bpems norpe6neHMe OpraHUYeckoro TOIUTHBA COCTaB-
asiet okono 10 miipa 1. Ha ero okucienue tpebyerca uspacxonosatb 27
mipa T O,. [Ipeanonaraercs, yro k 2010 roay norpe6ieHne opraHudec-
KOI'O TOTUTMBA MOXET YABOMUTHCA. 3HAYUT, NMOTpebeHHEe KHCIOPORa YBe-
JMYUTCA 10 54 miapn T. A ota uudpa yxe 61M3Ka K MUHHUMATBHOMY
YPOBHIO BOCIIPOM3BOACTBAa KUCJOpoaa 3a cyer (pOTOCHHTE3a pacTeHHUIA
(60 mupn T, mo B.U. BepnaackoMmy). Kakos xe Beixon? HecoMueHHO,
MpexXIe BCEro, Hy>XXHO OTPaHMYUTh MOTpeOIeHUEe KHCIOpOoJa Ha Npo-
MBILWIEHHbIC HYX/bI, 0COGEHHO €ro NOTpeb/IeHHe 3HEPreTHYECKUMU yC-
TaHOBKaMH.

3HaYUTENBHOE KOJUYECTBO KUCIIOPOAA PacTBOPEHO B IPUPOTHBIX
Boaax. KuciopoaoM npeacTaBieH Kaxablil YETBEPTbIf aTOM XHBOIO Be-
11eCTBa. 3HAUYUTENBHOE KOJIMYECTBO KMCIOPOJA B BHAE OPraHUYECKOTO
BELLIECTBA 3aXOPOHEHO B OCaOYHBIX FOpHbIX mopoaax (18-10" 1, mo oueHke
B. Py6u; no HalumM JaHHBIM, 3Ta UKdpa CylIIECTBEHHO 3aHHXKEHA).

Iornowenne KucIOopona OpraHu3MaMi K3 BHEILHEH Cpebl NPOMC-
XOIUT BCEi MOBEPXHOCTHIO TeNa (MPOCTEHLIKME, YEPBH) WIM NIPH  TTOMO-
LM CHCUHANbHBIX OPraHOB AbIXaHUsSI — Tpaxed (y HaceKoMbIX), Xabep (y
pui6), serkux (y mo3BOHOYHBIX). KMCIOpOX XMMHYECKH CBA3BIBAETCA M
NEPEHOCUTCH B OPraHM3ME NMUIMEHTAMH KPOBH — 2eMo2106unom (y To-
3BOHOYHBIX), 2emoyuanuHom (Y MOJUTIOCKOB, PaKOOOpPa3HBIX).

IToHnxeHue comepXkaHUs KMCIOpona B Bo3myxe A0 14% sBusiercs
KPHUTHYECKMM UISI MHOIMX MJieKkonuTaioumnx. HopMansHas xu3Henes-
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TEJIbHOCTb H POCT KOPHEM pacTeHMil, MpOpacTaHUEe CeMSH OCYILECTBIIS-
IOTCA IIPH YCIOBHH, €CIIH He MeHblue 15-25% mpocrpaHcTBa IOYBHI 3a-
HATO BO3IYXOM, COACPXKAILUM, B CBOIO ouepelb, He MeHee 1-2% kucio-
posa (CeITHUK M Op., 1987).

Mo manHbM SA.Musiku, cBOGOIHBIM KMCAOPON HE MOT M3HAYATLHO
ConepXarhCsl BO BHYTPEHHHMX 4acTsX 3eMJIM, a TaKXe B ITopoaax ©61am3
3¢MHOM NMOBEPXHOCTH, TaK KaK OHH, B OOlIEM, IPOABIAIOT HU3KYIO CTe-
MEHb OKHUCAEHHOCTH. A ecind Obl KUCIOPOA M MPUCYTCTBOBAI, TO 3aKHMC-
HOE XKeJIe30 HEMEUIEHHO Obl Mepeuuio B OKMCHOE M €lBa JIM OCTaN0Ch
Ob1 KaKoe-HUOYNb KOMUYECTBO CBOGOAHOrO K1cnaopona. Kpome Toro, kuc-
JIOpOJ OTCYTCTBYET B BYJIKaHWYECKHX ra3aXx. Bce 310 CBHIETENLCTBYET O
BTOPHMYHOCTH KMCI0posia B atMocdepe. OnHako, curraet . Musiku, XK13Hb,
a, CleI0BaTeIbHO, M CBOOONHEIN KMCIOPO BO3HHKIIM Ha 3eMJIe Ha BECh-
Ma paHHeM IIEpPHUOAE, TAK KaK XeJEe3HbIe pyAbl apXeicKoil 3pel B 60ib-
UIMHCTBE CBOEeM cocroAT M3 rematuta (Fe,O,), a apxeiickue u 6onee
JAPEBHHE OTIOXEHHMA COLNEPXKAT COSAMHCHHUS TPEXBAJEHTHOIO XeEse3a.

M.H. Byavixo yka3biBaeT, 4TO B (haHEpPO30€ CYlIECTBOBAIA TEHAEH-
UHSI K YBETHYECHHIO COAECPXAHMA KUCIOpoaa B aTMocdepe, XOTA 3TOT
pocT 6bUT OYEeHbL HEPaBHOMEPHBIM. IIépBoe 3HAUMTENILHOE IMOBBILLIEHHE
KOJIMYECTBA KHUCIOpOIa MPOHU3OLUIO B IE€BOHE, IIPHYEM €ro BhiCOKas
KOHLICHTpauus GbUTa IOCTUTHYTa B KOHIIE IEBOHa — Hayalie KapboHa. B
IIEPMCKOM H OCOOEHHO TPMAacOBOM IEpHOAaX KOMMYECTBO KMCIOPOAa
3HAYUTEJIBHO YMEHbLIWIOCE. BTOpOe pe3koe yBeandyeHHe MacChl KHCIO-
po/ia MPOM3OLIWIO B KOHLIE TPHACa-Hayale I0pbl, C CePEAUHBI MEIOBOTO
[IepyMoaa 3Ta Macca YMEHbLIWIACh, OCTABasACh BCE XE O COBPEMEHHOM
9MOXH Ha DOBOJLHO BBICOKOM yposHe. Ilo M.H. Byasiko, poct Macchl
KHCJIOpOAa MY MPOYUX PABHBIX YCIOBUSX CIIOCOOCTBOBAJ MOBLILLICHHUIO
METabOMM3Ma U YCHJIEHHIO aKTHBHOCTH a3pOOHBIX OpraHM3MOB.

K unciy BaxHbIX GMOT€HHBIX 3JIEMEHTOB, K TOMY X€ AOMHHHUPYIOILIMX
B atMocdepe, oTHocuTcs a3or. OnHako sl GONBIIMHCTBA XMBBIX Opra-
HHM3MOB OH SIBJISIETCH HEHTpanbHbIM razoM. JIMilb W19 4acTH MUKpOOpra-
HHU3MOB (KITyGeHbKOBBIE GaKTEPHH, a30TOOAKTEPHH, aKTHHOMHULIETHI, CUHE-
3eJIeHbIe BOIOPOCTH) aTMOcEepHBIH a30T BBICTYIaeT B KadecTBe dakTopa
XM3HEAEATEILBHOCTH. Hekoropbie M3 3THX MHKpPOOPraHH3MOB OGpPa3yioT
IOCTYTIHBIE PaCTEHHSIM aMMHa4yHbie (POPMEI a30Ta (TPOLIECC AMMOHUDU-
Kayuu). AMMOHHHHBIE CONM ITOCPEACTBOM OGaKTepHil-HUTPHU(PHKATOPOB
MOTYT MOABEPTaThesl MpOLECCy Humpudukayuu, TIpoOLyKTsl KOTOPOro (HUT-
patHas ¢opMa a30Ta) MOMNIOLUAIOTCA KOPHSMH pacTeHuil. Bakrepum-ne-
HUTPHUGUKATOPBI CIIOCOOHE! BOCCTAHABIMBATh HUTPATHBIA a30T 10 N,.

buonoruueckas ¢ukcanus asora oueHusaerca B 120-130 MJIH T B rox.
Ho 25 miH T a3ota B HMTpaTHOX popMe 06pa3yeTcs IpH ero abrOreHHOM
¢uKcauMu (HarpuMep, NMPH U3BEPXKEHUAX BYJKAHOB M pa3pslax MOJHHIT).
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JINCKyCCHOHEH BOIIPOC, B KaKoi ¢dopMme a30T Haxoawics B NepBHI-
HOlt aTtMocdepe 3emin. MBI CKIOHHBI CYMTaTh, YTO Npeobiamaromei
dopmoii 6sutH cBOGOIHBIE MoneKkynsl N,. UMeHHO B Takoit ¢opme asor
obHapyxeH Ha BeHepe u Mapce (Tabn. 3.24).

Tabauya 3.24
CocTas amxHe# atMochepu Mapcea, 06.%

T'a3 Conepxanne I'a3 ConepxaHue
co, 95,32 H,0 0,03

N, 2,7 Ne 0,0025
Ar 1,6 Kr 0,0003

o, 0,13 Xe 0,000008
(o(0] 0,07 0, 0,000003

CTOPOHHHMKM CYILIECTBOBAHMS a30Ta B IporoarMocdepe 3eMit B popMe
aMMMaKa OOBIYHO CCBUTAIOTCS Ha cocTaB arMocdep BHelnHUX rutaHer Con-
HeyHoM cucreMbl. Ho, KaK M3BECTHO, BHYTPEHHHE U BHEILIHHE TUTAHETHI
PE3KO OTIMYAIOTCS APYT OT Ipyra MO MHOTMM IapaMeTpaM, a He TONbKO
10 COCTaBy arMocdep, MO3TOMy BpsiI M MONOOHAs! CCHUIKA OMpaBiaHa.
TeM He MeHee, M TaKasd TOYKA 3peHUS] MMEET NPaBoO Ha CyLIECTBOBaAHHE.

. MuskM CYMTaeT, YTO aMMHaK MOr 0ob6pa3oBaThCs, HaMpUMEp, IO
CCOYIOLICH pEaKUNU:

2FeN + 3H,0 - Fe,0,+ 2NH,
AMMHAK HMCYe3 TP MOABIEHUH B aTMocdepe KMCIOopoaa:
4NH, + 30, » 2N, + 6H,0.

C 3K0OrH4eCcKMX MO3MUMIA CyLHIECTBEHHOE 3HAYCHHUE UMEET IIPHCYT-
cTBHE B aTMocdepe palMOaKTMBHBIX M30TOIOB (Tab:m.3.25).

Tabauya 3.25

PaamoakTamaME H30TONM B aTMOChEpE

H3oron Tlepnon nonypacnana InaneTapHOe KOJIHYECTBO

H? 12,3 rona 3,5 kr

Be'® 2,7 MIH neT 430 T

cu 5730 ner 541

Naz 2,6 rona 1,2 xr

Al* 0,74 vt net 7T

Si%? 700 ner 1,0 xr

Cj3 0,31 muH et 157

Ar® 260 ner 22 kT
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BTH H30TONBI O6pa3yioTCd B OCHOBHOM B pe3y/ibTaTe HEUTPOHHOMH
60MOapAUPOBKH B BEPXHUX CJIOSIX aTMOCGhEDPH M Y4aCTBYIOT B F€OXUMH-
YEeCKMX LIMKJIaX 3€MHOrO BellecTBa. B KayecTBe npuMepa NpuBeaeM cCie-
AyIOlHE SAEPHBIE PEaKUHH:

N“+n - C*+ HY
N“+n - C2+ H.

ITpeacraBum cee, uro aromul u3orona C* wiu H? ciryyaitHo B Moje-
Kyne JHK 3ausanu mecro crabunbHuix u3oronos CR2 (CY?) uaum H'.
Onnako u3oronnl C* u H? nonsepxenunt p — pacnany. Hanpumep, Tpu-
THH C TeYEHHEM BpeMeHM npeBpawaetcs B He:

H’— B + He’

CnenosarenbHo, B Monekyne JIHK Bo3HukHeT nedexr, T.€. IIpOH30ii-
JeT BpedHas WIM Iojie3Has MyTaLusl.

3.11. 3KOJIOTrHA O30HOBOI'O CjI0oA

Brlllie MbI yXe HEOTHOKPaTHO OTMEYald 3KOJIOro-OGHOJIOrH4ecKoe
3HayeHHe o3oHa. OHO OOYCIIOBIEHO TEM, YTO O30H aKTHBHO IOIJIOLLAET
KOPOTKOBOJIHOBOE YiabTpaduosieTopoe M3anydyeHHe CojHLA U TaKHM
o6pa3oM omnpeaensieT TeMNepaTypHbIit peXuM crpatocdepbl, a TaKkXe
ABNACTCA OXpaHHBIM MWHUTOM 6Hochepnl oT xecTkoro (kopode 280 HM)
Yd-nanyyeHus, KpaiiHe onacHOro aisl BCEro XMBOrO Ha 3eMuI€.

PaccMoTpHM BKpaTile HEKOTOpHE CBOWMCTBa (30HA.

IIp# OGBLIMHBIX YCNOBHAX 030H — ra3. OT KMCAOpOJa €ro MOXHO
OTAE/IHUTh CHIIbHHM OXJIaXICHHEM: 030H KOHIEHCHUDYETCS B CHHIOIO
XUIOKOCTb, Kunsuuyio npu -111,9°C (kucnopon xumur npu -183°C).

PacTBopHMOCTb 030Ha B Bolie 3HAYUTENLHO GONbILIE, YEM KHUCIIOPOJa:
100 o6veMoB Bons nipu 0°C pactsopsieT 49 06BeMOB 030Ha (M 4,9 06be-
ma O,).

CraHnapTHas 3HTaIbIKMA 06pa3oBaHUs O30HA MojoxurensHa (142,5
k[Dx/Mons). M3 Tpex Monekyn Kuciaopona Iony4aloTcsi ABE MOJEKYIIB
030Ha, T.€. IHTPOIHUS CHCTEMH YMEHBILIaeTcA. B uTore craHmapTHoe U3Me-
HeHHe 3HepruM I'mb6ca Takxe nonoxurensHo (163 k/Ix/mons). Cieno-
BAaTe/IbHO, VI TIepexona KMCiopoAa B 030H HeoOXOXMMa 3aTpaTta SHep-
riu. O30H — BELUECTBO HEYCTOMYMBOE, TaK KaK NpH €ro pacnaue 3Hep-
rus ['nbbca cucreMul ymeHbinaercs.

O30H — ONMH M3 CHIBHEHUIMX OKMCIMTENEN: OH OKHMCIISIET BCE Me-
TaJUTBl, KPOME 3010Ta M IJIATHHOBBIX 3JIEMEHTOB, a TAKXKe GOJBIUHMHCTBO
HEMETAJUIOB, MEPEBONUT HU3ILUME OKHMCIHI B BHICUIME, a CyNbdUALI Me-
TAUIOB — B cynpdatel. B xone GonbluMHCTBA 3THX peakliMif MoJiexysna
030Ha TEPACT ONHH aToM KMciopona, nepexons B O,.
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O30H snoBut. IlpenenbHO momycTHMasi ero KOHLEHTPAaLMs B BO3IY-
xe paBHa 10-%. B npusemHoM cioe arMocoepsl conepxaHue O, 06b4HO
He npesbiiaer 10-7—10%%, roe oH obpa3yeTcs B OCHOBHOM [P JJIEKT-
PHUYECKUX pa3psalax.

O30H B OCHOBHOM KOHILIEHTPUPYETCS HHXE TEIUIOro CJIOS CTpaToc-
deprl B BRICOTHOM MHTepBaie 20-25 KM, a BEpXHUIA Ipeaesn ero pacripo-
CTpaHeHHA rae-To 45-50 kM.

OO6pa3oBaHKe 030HA ITPOMCXOOUT CHEAyIOIIMM obpazoM. Mornekyibl
KHCNIopoaa, momiowas KBaHTel (Av) ynsrpaduoneToBbIX MyveH, IpuUxo-
IAT B BO3GYXIEHHOE COCTOSIHME, CTANKMUBAsICh C HEBO3DOYXNCHHBIMH
Mmonekynamu O,, OHM JAKOT O30H M BO3OYXICHHBIC aTOMBI KHUCIOPOAA:

O,+ hv » O, (B030.);
02(3036.?) + 0, » O, + O (B036.);
0,+ O (Bo36.) —» O,

O30HOBHII CJIOIl B HayYHOM JIUTEpAType €Ll Ha3bIBAIOT 030HOCghepol.
O6litee KOIMYeCTBO 030Ha B atMocepe aocturaer 3,3-10° . Cpennee Bpems
XU3HH MOJIEKYT 030Ha B atMocdepe — 50 cyrok. CpenHee rooqoBoe co-
IepXaHHe 030Ha B o30HOC(epe cocTapisier okono 300 dobconoeckux
edunuy (AE); npu 3ToM onHa NOOCOHOBCKAasl €IMHMLIA COOTBETCTBYET
clow 03o0Ha, pasHomy 0,001 cM npu HopManbHOM (CTaHJAPTHOM) JaB-
JIeHHH U Temrepatype. Ecim Obl MOXHO GbUIO BECh O30H BBIAEIHMTbL B
TOMOT€HHUI CJIOi, TO €ro ToJMILMHA He npesbiana 6w 0,17—0,40 cM.

B nocnennee aecaTuieTHe LLIMPOKO HTUCKYTUPYETCS TPEBOXHBIA BOII-
poc: Ha IUIaHETE CHUXAETCA COAEPKaHME 030HA, B 33LUMTHOM O30HOBOM
CNIO€ TIEPUOOMWYECKH IPOSIBIAIOTCS <«IBIPbI» — OOJacCTH € TNpele/bHO
HHU3KHM COAEpXaHUEM 030HA. BriepBhle Takas «1bIpa», O IUIOLAAH paB-
Hasi Tepputopur CIIIA, 6pU1a yCTaHOBNEHA Hajl AHTAPKTHUION.

B Hacrosiuiee BpeMs CYMTAETCS, YTO aKTUBHAsA POJib B Pa3pylilieHHH 030-
HOBOTO CJIOfl IPUHAIUIEXAT OKUCJIAM 23074, rajioreHaM, (ppeoHaM, OKMCIaM
TSDKEJTBIX METAUIOB M Ap. B IMTepaType NpuBOAATCS AaHHbIE, YTO OKoTo 70%
030Ha pa3pyMIAETCs 110 a30THOMY LMKy, 17% — mno kucioponHomy, 10%
— MO BOXOPOAHOMY, OKONO 2% ~—— TNO XJIOPHOMY M APYTMM LHKIaM U
okoiio 1,2% nocrynaer B Tponocdepy (beknazos, HoBukos, 1995).

OxHako TNIaBHBHIMHU «pa3pyLIUTEIIMH» 030Ha MHOIMMH aBTOpamu
MPU3HAIOTCA TaJIoMI3aMellleHHbIE YTJIEBOAOPONLI, B TEXHUKE UMEHye-
MbIe ¢ipeonamu. CYUTAETCHA, YTO IO BO3ACICTBUEM YIBTPadUOIETOBOrO
H3Ty4YeHHUS] XHMHYECKHE CBA3M B MOJeKymax ¢peoHOB Hapyluaworcd. B
UTOre BBLACIAETCH XJIOP, KOTOPHIH TPH CTOJIKHOBEHMH C MOJEKYJIOH
030Ha «BLIOMBAET» U3 HEE ONWH aTOM KHCJIOpOJa, MpeBpallas €e B O0bIY-
HYIO MOJIEKY/TY KHCIOpoaa. XJIOp, BPEMEHHO COEIUHSACH C KUCTIOPOAOM,
BCKOp€ OIATh OKa3BIBaeTCs CBOOOHXHBIM, MPONOJXKAs CBOI pa3pylliu-
TENbHYIO JeATeNbHOCTh. [IpaBaa, 3TOT MEXaHH3M B 3HAYUTENLHOH Mepe
TUIIOTETHYEH.
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Konebanus comepxaHus o03oHa B atMocdepe OOHHM aBTOPHI CBA3bI-
BalOT C €CTECTBEHHBIMU NpoLeccaMu (LUPKYIALMA BO3MYIIHBIX [1OTO-
KOB, BIIMSSHHE MarHUTHOrO NOJS U T.I1.), APYyrHe, KaK OTMEYEHO BBILLE, C
AHTPOITOT€HHBIMM BO3ACHCTBUSIMM. B CBSI3M ¢ 3THM MHOSABHIOCH MHOIO
nyOnuKauuid, HHOTAa CEHCALIMOHHO-CIEKYIATMBHOrO Xapakrepa. Ilo-
BUIHUMOMY, He 6€3 OCHOBAHMS HEKOTOPbIE aBTOPHI aXMOTAXHBIM HHTE-
peC K O30HOBBIM «IblpaM» OOBACHSAIOT KOHKYPEHTHOH 60pn6oit bupM,
B YaCTHOCTH, MOMBITKAMU AUCKPEAUTUPOBATH TOBApHl M TEXHOJOTHH,
OCHOBaHHBIE Ha HCIOb30BAHHUU (DPEOHOB.

B TO xe BpeMA HccieoBaHUsA, NMPOBEAEHHBIE TAKOH ABTOPUTETHOM
opranuzaumeii Kak HACA (CHIA), x0T ¥ MOATBEPAWIM 3HAYUTEIBHOE
CHUXKEHME COAEPXaHHs 030Ha B cTpatocdepe, 3a CYET NMOCTYILUIEHUA B Hee
Pa3py1IaIOIMX O30H BELLECTB, HO BCE X€ MO3BOMIWIHN CIEIATh BHIBOI O TOM,
YTO 3TO CHUXCHHE CONOCTABUMO C €CTECTBEHHBIMH HM3MEHEHMSMH CO-
JEPXaHUsA O30HA B IEPHOABI MEXAY IMUKAMH -COJIHEYHOH aKTHBHOCTH.

MBI elue necATs neT Ha3al BbICKA3aId MHEHHE, YTO TS [TPABUJIEHOIO
[TIOHMMAaHHA TPOLECCOB, MPOTEKAIOLIUX NMPH YYaCTHM ATMOCHEPHOro
030Ha, HYXXHO pacCMaTPUBATh Er0 F€OXMMHYECKYIO HCTOPHIO B JBa 3Tarna
— 10 ¥ [OC/E HIMPOKOrO NMPOMBIIUIEHHOro nNpuMeHeHUus ¢peoHos (Ba-
JykoHuc, 1990).

Tak BoT, cyuecTBeHHbIE KOIeGaHMs CONEPXAHUS O30HA B aTMocde-
pe OBUIM M3BECTHBI €LIE KO IUMPOKOro MCNonb30BaHUA GpeoHOB (Brep-
BbI€ MOJyYeHb! B 1928 r.), KOTOpHIE B XONOAWIBHHKAX IUMPOKO TIPHME-
HATBCS Havanu rnocie Bropoit MHpOBOi BOMHH; ITHK TMPOM3BOACTBA
¢dpeoHos npuiuencs Ha 1987-1988 rr. u cocraswn okono 1,2-1,4 MuH T).

Ewe B nosocHHble roanl Jiexen (Lejay, 1937) Habmonan yseauye-
HME CONECPXAHUSA O30HA OIM3 aHTHMUUKIOHOB. JIunaeman (Lindemann,
1939) ycraHOBMJI OGpaTHYI0 3aBUCHMOCTb MEXIY COAEPXAHUEM O30HA
H BJIAXHOCThIO BO3yxa. Pan aBTOpOB yKa3ajiud Ha 3aMeTHBIE CE3OHHBIC
Kose6aHUsl O30HA: B CEBEPHOM IONYIUAPHH MaKCHMAJIbHOE €ro Couep-
XaHHe HablonaeTcs BECHOIM, MUHHMAIBHOE — OCEHbIO. MakcuManbHas
KOHIICHTPALIMSl O30Ha MOXET U3MEHHUTBCA IOYTH B ABA pa3a B TCYCHHUE
HECKOJIBKMX MecsileB (puc.3.12).

Korna roBopat 06 030HOBBIX «IbIpax» Hal MOMIOCAMH, BOJIBHO WIH
HEBOJIbBHO YMAaJlYUBAIOT O AaBHO YCTAHOBICHHOH 3aKOHOMEPHOCTH B
MEPHINOHAIIBHOM paclpeleIEHUU COAEPXAaHHA 030Ha. JTa 3aKOHOMEP-
HOCTDb 3aKJII0YacTCS B CJICAYIOLEM: MOLIIHOCTh O30HOBOTO CJIOSl ITPH HOP-
MaTbHBIX TEMIIEpaType U NARICHHH MEHBIIE BCEr0 B 3KBATOPHAIBHOM
obnactu — Bcero 0,17 cM (1o vznee, 3nech coaepXaHUE O30HA HNOJLKHO
OBITh HAMBBICIUMM B CBAI3H C MAKCHMAJIBHOH COJTHEYHOM paaMalMed B
AaHHOR obnactu), Bo3pacraer B Gonee BrICOKMX mporax (mo 0,3-0,4
CM), 34aTEM OMATH MOHMXAeTcd K nomocaM. Takum obpa3oM, 030HOBOM
«ABIPO#» MOXHO CYMTAThb U 3KBATOPHAIBHYIO 061acTh. Huvero mportH-
BOECTCCTBEHHOTO 3[ECh HET, KaK U B «IbIpax» Hal IMOJIOCAMH.

.
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Puc.3. 14. Beptukanbhoe pacnipenenenne 03oHa B armocdepe Han Heio-Mekcuko
(Regener, 1950):

Jartni 3amepa: 1—25 despans; 2—4 mapra; 3—16 mapra; 4—18 anpens

Hanuyne Takux «IbIp» CBHAETEABCTBYET O BOCXOASLIMX ITOTOKAX BO3-
nyxa U3 tponocheprl B crparocdepy, NMPOHHUKAIIMUX 33 TPOMoOMay3y,
YTO MPHBOOUT K UX KOHTAaKTHPOBAHHIO C O30HOBRIM cioeM. IIpu arom
MIPOMCXOOUT YMEHBIIEHHE €ro MOIUHOCTH M YaCTHYHOEC YHUYTOXCHHUE
O030Ha KOMITOHEHTAaMM BOCXOISIUHX IIOTOKOB. B yMepeHHBIX LIMpOTax
BO3IyLUHbIE TEYEHHUS MMEIOT TOPU3OHTANBHBIA XapakKTep M paclpocTpa-
HAIOTCS B npenenaax HMXHEH crpaTocdepH B HAaMpPaRICHUM TOMIOCOB; B
6osee BHICOKMX LUMpOTax OHM BHOBB OIYCKAIOTCA B Tpomocdepy.
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ITo mMHenuio Bpioepa (Brewer, 1949), ckorieHre 030Ha B BHICOKHX
IIMpOTaxX SIBNAETCA PE3yNbTATOM adeekyuu O30HA U3 IKBATOPHAIBHOM
00JIaCTH, a BECEHHMit MAKCHMYM U OCEHHMHl MHHHMMYM OGYC/IOBIEHHI
HAJIOKCHUEM CE30HHBIX KoNeGaHMi, BBI3BAHHBIX OOLIMM XapaKTepoOM
UMPKY/IAUNHU (3HAYUTENBHOH JIETOM M HEBOIBLION 3UMOM) Ha CE30H-
Hble KOJeOaHWs panydauvu (MOILHOM B JIETHEE COJHLIECTOSHHME M CJia-
60it B 3uMHee).

JUts HayYHOTO MOHMUMAaHMsI BO3MOXHOM [eOXMMHYECKOM ponu dpe-
OHOB B BEPXHHX CJIOSIX aTMOCGHEPBI HEOOXOMUMO TaKXE YYHTBHIBATH XU-
MHYECKHE U (DUNYECKHE CBOICTBA 3TUX COCOUHEHHIA.

DpeoHbl OTHOCATCS K YHCITY TIPOU3BOXHBIX YIJIEBOAOPOIOB, B MOJIE-
KyJllax KOTOPBIX OOWH WM HECKOJIBKO aTOMOB BOAOPOJA 3aMELIEHBI Ia-
noreHoM (propom, xs1opoM, 6poMoM, HonoM). B Liesiom TaJIoUIIPOU3BOA-
HBIC SBJISIOTCS BEChMa PDEAKLUMOHHO CIOCOOHBIMHM COCHMHEHMAMH W
NIO3TOMY 1LIMPOKO HUCHONB3YIOTCA IUIA PayIMYHBIX CHHTE3OB.

OnHako ¢ropyrnesonoponst (HpeoHB WIN x2adoHw), B OTAMYHE OT
APYTHX TaJIOUANIPOU3BOAHEIX, XapaKTEPU3YIOTCA BBICOKON XMMMYECKOM
MHEPTHOCTBIO, YCTOHYMBBI K OKMCIIMTENSIM, HE TOPIOYM, NaXe PacrulaB-
JNICHHBIH METAIUTMYECKUI HATPHH PATaracT UX TONLKO TIPH TEMIEpaType
400°C. ITo cBoeit XMMHYECKOIT YCTONYHMBOCTH BBICOKOMOJIEKYJIAPHBIE Tep-
dTopyrnepons HalTOMUHAIOT GnaropoaHbie META/UTHI U IOPOH HpPEBOC-
XOOAT MX.

Cpenu du3nyeckux CBOACTB GPEOHOB OTMETUM HMX ILTOTHOCTD: ¢dpe-
oHBI Ha 10-20% TsDKenee BO3nyxa, MOITOMY KaK M YITIEKMC/IbIA Ta3 Ha-
KaIUTUBAIOTCS B HYOKHUX ciosix atMocdepsl. K ToMy xe ¢ropyriesono-
POIBI 10 HACTOSALIETO BPEMEHH HE ODHApPYXEHbI B HMXHHX CIOSIX CTpa-
TOCEpbl, NMPUMBIKAIOWIMX K O30HOBOMY C/I0I0. UX «HATHYMEe» TONBKO
TIpeaInoiaraeTcs.

Ecnn ncxonutb u3 ¢peoHoBoi runoressl paspylueHuss 030Ha, TO
O30HOBBLIE «IBIPBI» CIEAOBaNO 6Bl OXHmaTk, npexae Bcero, Hax CLIA
(okoto 35% npousBoncTBa BCeX XIOPGTOPYIIEBOAOPOTOB B 90-€ rofBl)
u 3ananHoi Esponoit (okono 40% npoussoacrsa XDV, B OCHOBHOM B
crpaHax E9C). Onnako MMeHHO 31ech B cTpaTochepe Habmoaercs no-
HOLCHHBIA O30HOBBIM CIIOH, @ «IBIPI» B HEM MPUYPOYEHbI K MONAPHBIM
obnactsim, rae npoussoactBo XY M UX KCMONB3OBAHHME MOTHOCTHIO
OTCYTCTBYIOT.

Uro Kacaercs MpHpObI CAMHX «IBIP», TO npodeccop A.I1. Kanuua
CYMTACT, ITO OHM BO3HMKAIHK [0 TOrO, KaK HUX BIEPBbIE OOHAPYXWIH
(ITarmoB A. He notonemM — Tak 3aneneHeeM. — Pabouas rasera, 23.12.
1997, c.4). Tlo ero naHHBIM, KPUBask M3MEHEHHS KONHYECTBA O30HA B
aTMocdepe XOpoLIo corflacyeTcsl C KpUBO#M COMHEYHOH aKTHBHOCTH (co-
nocraBbTe ¢ JaHHeIMH HACA).

Ta xe rasera 20 okts16pst 1998 roma omy6nukosana crarbio H. Hlar-
POBO# Mox Ha3BaHWeM «UHMTast JETOMMCHM MONAPHBIX JIEAHHKOB, HaLIH
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yYeHbIE Y3HaJIM TaikHY O30HOBOM IbIpbI». ABTOP CTaTbd COOOIIMWIA CEH-
CaLIMOHHYIO HOBOCTh: «Ha ocrpoBe 'atuHae3, HENANEKo OT YKPaHHCKOM
CTAaHLIMH <«AKaieMUK BepHaackuii» sKcrenuiusi o6HapyXuia JICIHHK.
YacTh ero OTKOJIONACh H PYXHY/Ia B MOpE: THICAYEJIETHHI JICA IPaKTH-
YecKH OKa3asicd Ha MOBEPXHOCTH. A MEXIY YacTHUILIAMH JIbAa OCTaloTCA
Ny3bIpbKH BO3AyXa KaK 3aMOPOXEHHbI CBUICTEb APEBHEH 3MOXH. Bor
B 3THX My3bIPbKAaX U ObUTM OGHApYXEHBI MPUPONHBIA (PEOH M MOHO0G-
Hble eMy coeauHeHusA. Msydaemast ribiba, Kak MOKa3aid aHaIM3bl, HMea
THICAYENIETHUI Bo3pacT» (crp.7).

KakoBBl BO3MOXHBIC peaKLMK 0O6pa30BaHUS IPUPONHBIX (PpeoHOB?

IIpy BYIKaHMYECKHX M3BEPXKEHHAX B arMocdepy BbIOpACHIBAIOTCA
GonbiliMe KomuyecTBa Takux coeauuenuit kak HF, HCl, HBr u np. B
atMocdepe NMoA BO3ACHCTBUEM CONHEYHOIO CBETA OHM MOIYT YaCTHYHO
JMCCOLMMPOBATh C OOpa30BaHMEM [AJIOTEHOB M UX HOHOB. BynkaHuyec-
KM€ ra3hbl TAKKE COJepXaT MHOIO METaHa, a BYJIKAHUYECKHE XKeplia MOTyT
MepeceKkaTsh OcalloYyHEBIe MOPOIbI, COAEPXalUe OPraHMYECKOEe BELLIECTBO.
TTosToMy B IPMPOMHBIX YCIIOBHSIX MOXET IIPOTEKAaTh PEakUUs Memaqen-
cuu (Ha CBeTy):

2CnH, ,, + Cl, - 2CnH, ,,Cl + H,

PesynpTaTtoM 3TOii peakiuy siBsieTcd obpa3’oBaHME CMECH MOHO- U
TIOJIUTATIOUAHBIX COCINHEHHIA.

Kpome Toro, rarouasoroponsl JIETKO pearupyloT ¢ HerpeaenbHbIMU
YIJIEBOAOPOAAMH, HaTlpUMeEp:

CH,= CH, + HBr » CH, — CH,Br.

Taxoke M3BECTHO, YTO B pe3y/bTaTe pacnaja OpraHHYeCKoro Belie-
cTBa o0pa3yeTcs 3HAYMTENBHOE KOJNHMYECTBO CIIMPTOB, KOTOPBIE 3aTeM
pacTBOpSIOTCA B MOA3EMHBIX Bogax. CriMpTbl B3aUMOAEHCTBYIOT C rajo-
MIABOIOPONHBLIMY KUCJIOTAMU ITO YpaBHEHHWIO (peakumsi obpaTuma):

C,H,OH + HBr - C,H,Br + H,0

W 3noxeHHOE BbILE OTHIOND HE O3HAYAcT, YTO aBTOPHI BHICTYNAIOT 34
GECKOHTPONLHOE HMCIMONb30BaHUe (peoHOoB. PpeoHbl, KaK U MHOTHE
Ipyrue NpoMbIlUIEHHbie BElUIECTBA, ABIAIOTCSA 3arpsA3HUTESIMU aTMOC-
deprl. PeabunurupoBars GpeoHsl, Kak He UMEIOILME OTHOILCHUS K YHUY-
TOXEHHIO O30Ha, I10KA HET JOCTATOYHBIX OCHOBaHWI, XOTs BpAI JIM OHU
ABIAIOTCA [VIaBHBIMH <«IIPECTYITHUKaAMM».

B 1985 rony 6bu1a noanucaHa BeHckast KoHBeHLHd, a B 1987 rony B
MoHpeaie — MEXNPaBUTEILCTBEHHOE COIMIALUIEHHE MO OXPaHE O30HO-
poro cioa 3ewn. I[IpeaycMaTpuBaauce OrpaHUUCHHS Ha NPOU3BOACTBO
(peoHOB, a30THBIX ynoOpeHHit U 6poMcorepXalux BeiiecTB. MoHpe-
aJIbCKMi1 TPOTOKON MpENyCMAaTpHUBAI COKpPALICHHE BBINYCKa (PpeoHOB K
KOHLY Beka Ha 50% u yxe paruuuupoBaH AecATKamMu cTpaH. [loaxe Ha
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pa3nMYHBIX MexayHapornHsix dopymax (Jlonnmon, Komnenraren, Kuoro,
Puo-ge-XKaneitpo W 1p.) mpuHATH eile Goee XeCTKHE OrpaHHYEHHS
Ha TIPOMBILUICEHHBIE BBIOPOCHI B atMocdepy.

PacueTsl nokaseiBalor, yto K Havamy XXI Beka comepXaHWe 030Ha
MOXET YMCHBIIUTHCS Ha 5-10%. Takoe HM3MEHEHHE KOJIHMYECTBAa O30HA
€ILe HE MOXET BhI3BaTh CYLUECTBEHHOTO U3MEHEHUS TEMIIEPATYPHI Y 36M-
HOI{ MTOBEPXHOCTH, OMHAKO MOXET HApYLIMTh LIUPKY/ALMIO BO3MYLIHBIX
Macc B crparocdhepe M yBEIMYHMTH MOTOK CpeaHeBosHosoro (240-320
HM) Y®-u3nyueHus, 06/1aaaloIero onacHeIM 6MOTOrMYECKUM ACHCTBHUEM.
DKCNEPHMEHTAIBHO YCTAHORIEHO, YTO 3TO M3Ay4eHUE OTPHLATEIBHO
BIIMAET HA MPOLYKTUBHOCTD 371aKOBBIX KYIbTYp (MILEHHLA, PUC H Jp.),
HeO6/1aroNnpusATHO BIUSIET Ha UKPY M MAJIBLKOB PHIG, NMOAABIAET MPOLYK-
THUBHOCTh (DUTOIUIAHKTOHA U T.I. Bcero omHOMpoOLIEHTHOE COKpalleHUe
030Ha BBI3BIBACT YETHIPEXMIPOLIEHTHEIN CKAa4YOK B paclpOCTpaHEHHM paKa,
OCOOEHHO paka KoXH. OXHOBpPEMEHHO NOMARIAETCA WMYHHasi CHCTEMa,
CHHUXaeTcsl 0o0lass CONMpOTHRISEMOCTh OpraHu3ma 3aboneBaHusiM. ITo-
BblILIEHHAsA COJIHEYHAs pAgvallUs — OQHA M3 MPUYMH KATapaKThL

MHorouucneHHsie ¢akThl, yKa3blBalOLIKE Ha 3BOTIOLMIO 030HOBOTO
C/10os B HEGMAronpUsATHOM HAaNpaBICHUM, HTHOPUPOBATh HMKAK HEJIb3S.
Haxe «peabwiutauus» GpPeoOHOB e€llie HE O3HAYAET, YTO M3MCHEHHA B
O30HOBOM CJIO€ HE CBSI3aHBl C JESTENILHOCTHIO YEJIOBEKA.

BCrioMHUM, YTO XMMHYECKHE TPEANPHATHS, META/LUTyPrHUECKUE 3a-
BOJIbI, aBTO- M aBHATPAHCIIOPT BLIOPAcHIBAIOT B aTMOCPepy OrpoOMHEIE
KOJIMYECTBAa HU3LUIMX OKUCIOB a30Ta M yraepona. [TnoTrHocTs 3TMX ra3oB
NMPUMEPHO paBHa IUIOTHOCTH BO3/1yXa; YrapHbiii ra3 (MOHOKCHI YIJIEPO-
na) Jaxe HECKOJIBKO Jierde Bo3Ayxa (IUTOTHOCTH COOTBETCTBEHHO 1,25 u
1,29 r/n). BocxoasiiuuMyu BO3OyLIHBIMM MacCaMHM HHU3LIHE OKMC/IBI a30Ta
H YTIepoJa JIETKO MEPEHOCATCS B BEPXHHUE CJIOM aTMOCGEPHI, TA¢ H BCTY-
MaloT BO B3auMoneicTsue ¢ 030HOM. He cnenyer 3abniBaTh M TOro oG-
CTOSATEIbCTBA, YTO €XErOAHO B aTMocdepy MOCTYMAIOT TAKXKE MHLIMap-
Jbl KyOM4ECKMX METPOB MeTaHa (HanpuMep, TONBKO IPU J0ObIYE YIieit
B Jlon6acce B armocdepy nocrynaer 1o 800 miaH.m3 CH, B ron). Meran
JIerye BO3MyXa, IIO3TOMY MOXET IepeMeLIaThCsi B crpaTocdepy u Gonee
BBICOKHE OOOJIOUKH, IIe CIOCCOEH CITOHTAHHO pearupoBaTh C O30HOM:

CH,+ O, — CO + 2H,0.

TakuM obpa3oM, 6opsba 3a coxpaHeHHE O30HOBOTO CJIOs, MO Hallle-
My ITTyG0KOMY yOEXIAEHHUIO, HOMXHA ObITh HANPaBICHa HE Ha BHIMCKMBA-
HHM€ KaKOT'0-TO JIOKAILHOTO «BPEIHOro» (pakropa, a Ha pa3paboTKy KOM-
IUIeKCa OOIUEIUIaHETHBIX MEPOMPHUATHIA MO CTAGWIM3ALMHM IKOJIOrHYec-
KO OOGCTAaHOBKM BO3NYLUHOIO 6acceifHa, CHUXCHHUIO €ro 3arpsI3HEHMs
NIpOAYKTaMH JEATEILHOCTH YEJIOBEKa, MpexXIe BCero, HU3LLMMH OKHUCIa-
MM a30Ta U YIJIEpOaa, a TaKXe YIJIEBOZOPOAaMH.
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3AKJIOYEHUE

HAYYHAS KAPTUHA MHPA KAK
DKOJOTNYECKAA KATETOPUA

3aBepliaa paboTy Hal NEPBOI KHUTOMN «Ob6LUask IKONMOrHs», aBTOPHI
XOTENU ORI CAEIaTh HECKOJIBKO 3aMEYaHH U MOACHEHHMI «HIeoIorHyec-
KOro» IUIaHa.

BayMuMBBIit uMTaTENb, OYAb-TO CTYHEHT WIM YMYAPEHHBIH OMBLITOM
YY€HBIN, HABEPHAKA 3aMETHI, YTO IaHHOE Y4yeOHOE 110coOHe OTIHYAETCH
oT nonoBHoro poaa pabGoT Kak MO CONEPXAHHWIO, TaK M II0 HayYHOW
HaIpaBJIEHHOCTH H3J1aracMoro Marepuana. Dto oOyC/IOBIEHO, Mpexne
BCEro, TEM, YTO aBTOPHI IIPUAEPXKHBAIOTCH MHEHHS 00 0CO60M POJIH 3KO-
JIOTMH B XU3HHU KaK OOILECTBA, TaK M Kaxnoro yenoseka. ITo Hawemy
MHEHHIO, UMEHHO 3KOJIOTUSl B HALIK JHU ONMKE BCETO CTOUT K CO3/ia-
HMIO CYMEPHAyKH, NMPHU3BAaHHON OOBEAMHMUTL BCE Pa3HOOOpa3He 3HaHHI
YesoBeKa B €IUHOE CTPOMHOE liejoe, COo31aTh TEOPeTHYECKHiH ¢yHna-
MeHT Hoocepsl, 6e3 KoToporo ee 3¢dekTuBHOE (YHKUMOHMPOBAHHE
HEBO3MOXHO. OTCI0a MHOTOYMCIIEHHEIE 9KCKYPCHI B 00/1aCTH CMEXHBIX,
a Mopoi ¥ BeCbMa OTHANICHHBIX OT 3KOJMOIMM HayYHBIX JHUCIIMILTHH.

B Hayajne KHMI¥ 3KOJNOTHMIO MBI CPaBHMBAIM C PEKOH, MO KOTOpOH
ABYKYTCS TUIOTHI, @ 3KOJIOroB —C GMOTHYECKUMM HaBUratopamu. Taku-
MH HaBHTaTOpaMH, 1O CYTH, ABJIseTCs Bce yenoBeuecTBo. [loaromy u 3ac-
JIYTH B MOSIBIEHMH JAHHOIO y4eGHOro mocobus HaM XOTesoch Obl pa3-
IEJIUTh KaK C TEMM aBTOpPaMH, Ha TPyAsl KOTOPLIX MHl CChUIAEMCSE, TaK U
C TEMH, Yell He3aMETHBIH, HO HEOOXOAUMBIH BKJIaZ IPOCACKHBACTCA B
yXe CTaBlIMX ITpUBLMHBIMK ¢pasax u daxrax.

Benukuit pusuk 3. Pezepdopn, 4b¥ OTKPBITHS CO3AATH HEMOCpEX-
CTBEHHYI0 OCHOBY COBPEMEHHOr0 Hay4YHO-TEXHHYECKOrO Iporpecca, ewe
B 1936 rony nucan: «Hayka nponsuraercs Brepe] 11ar 3a 1IaroM, W Tpyl
J11060ro yesoBeKa 3aBHCHT OT TPyAa €ro npeallecTBeHHUKoB. Ecin mo
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Bac JOIeN CITyX O BHE3AITHOM, HEOXHIAHHOM OTKPHITHH, KaK FTOBOPHTCS,
TPOM CPEIH ACHOTO Heba, MOoXeTe ObITh YBEPEHBI, YTO OHO CO3pEJIO B
pe3ynbTaTe BIMSHHUSA OOHMX JIIOAEH Ha APYrMX, ¥ HMEHHO 3TO B3aMMHOE
BJIHSAIHHEC OTKPHIBA€T HEOOLIYaHHBIE BO3MOXHOCTH Mporpecca HaykKH.
Ycnex y4eHbIX 3aBUCHT He OT MIei OTAEIBHOIO 4Y€I0BeKa, a OT OOBeaU-
HEHHON MYIPOCTU MHOTHX THICSY JIIOAEH, pa3MBILLUTSIOIIMX HaX OGHOM M
TOM X€ NpOoOIEMOiA, U KaXIblif BHOCUT CBOIO HEGONBIUYIO JIENTY B BEJIH-
KO€ 3aHN€ 3HaHWUA, KOTOPOE MOCTENEHHO BO3ABHraercs» (c. 17).

DTH clI0Ba CErofiHs BPAX JIM MOIYT YAMBUTL HAC, pa3Be YTO YETKOC-
TBIO M TOMHOM ACHOCTBIO Mo3uUuH. U ecnu OHU CHpaBedJIMBHI B OTHO-
LWICHUH MHOTHMX TBICSIY Te€X, KTO MLUET M OTKPBIBAET HEM3BECTHOE, TO BO
CTOKpaT CNpaBeIMBEE K TEM, KTO CTPEMHUTCA COXPaHUTh W YJIYYLIMTH
CBOI AOM — 3emMilio.

OnmHako BepHEMCS K HMilee 3KOJOTHH KaK CYNEpHayKH, NMOMYTHO OT-
METHB, YTO MMEPBOHAYAIIBHO Ha POJIb TAKOH CyIEepHayKH MNpeTeHI0BanNa
dunocodpusa (Harypobuwrocodus).

ITo3xe KOAMYECTBO MPETEHACHTOB BO3PacIo: CHavyana Ppu3nKa, NOTOM
KOCMOroHH4, 6uonorus. OqHaKo BCE 3TH HAYKH «CTPafaloT» OXHHUM Cylle-
CTBCHHBIM HENOCTATKOM — OAHOCTOPOHHOCTHIO, OrPaHHYEHHOCTEIO.

W neiicTBuTeNnbHO, (DH3MKAa M3yd4aeT TOJBLKO 3aKOHBI HEOPraHWYec-
KOW MAaTepHH, OHM MO3HAIOTCSH KaK Obl BHE CBS3M ¢ OPraHHYECKOM XH3-
HbIO, TOYHEE, PU3HYEeCKHEe 3aKOHBI CYLIECTBYIOT OOBEKTHBHO — IPH 3TOM
HE MMEET 3HaAYE€HHS, CYLLIECTBYIOT JIM XHUBBIE CYLECTBA, UX ITO3HAIOLLIKE,
WM ux HeT. KocMOroHHs (a TakKe peasiTUBUCTCKas PU3UKa), JOMOIHAS
HallM 3HaHUS O MaTEPUH, SJHEPrUM U MX CBOMCTBAX, CYILIECTBEHHOE BHU-
MaHHE YIEeN[I0T IIPOCTPAHCTBY M BpEMEHH B MX B3auMocBsa3d. Ho u 3To,
Mo CYTH, HHKaK HE KacaeTcs CyLIHOCTH XH3HM (XOTS ¥ BBICKAa3bIBalOTCS
MHEHUA, HauKHHas ¢ JIxxopaaHo BpyHo, 0 66CKOHEYHOCTH MHPOB, MOA06-
HBIX Hallei IUIaHeTe U HACENEHHBIX pa3yMHBIMM CyliecTBaMH). Buoso-
rus, CO CBOEI CTOPOHbI, KaK 6bl OTRJIEKAETCH OT PH3HYECKOH U KOCMH-
YECKOW COCTABISIONINX, AKLUEETHPYS BHUMaHHe JIMIIb Ha XuBoM. I1pas-
Ja, BOZHUKIH HOBBIE IUCUMIUIMHBI HAa CThIKe OHOJIOTMM M IE€OJIOTHH
(naneoHTonorus), 6MOMIOruu U XUMHUH (6HOXUMHUST), OUONIOTHH U DU3HU-
KM (6Modu3nka) M T.M., HO BCe 3TO JIMIIbL Y3KME HalpapleHUs, HHKaK
HE OTpaxamwliiMe oOlylo KapTHHY MUpa. K TOMy Xe HeKoTophie U3 HMX
YXe¢ Ha Halllei MaMITH OKa3bIBAIUCh JDKEHAYKaMM, KaK 3TO CJIYYMHIIOCH,
HarpuMep, ¢ actpobuosyiorueif, «HayyHo» OOOCHOBABINEH CYHIECTBOBa-
HHME XM3HM Ha Mapce.

Tonbko 3konorus opraHHYecKH OOBLEAMHAET CPEAy U OPraHM3MBI,
KocMoc 1 X1Boe, MPOCTpaHCTBO H BpeMs B (popMe GHOTONOB U 3BOJIO-
LIHOHHOTO Npoliecca, BCKPbiBas CJIOXHEHIINE B3aHMOCBA3H MEXIYy HUMH.

Ciona COBEpPLIEHHO €CTECTBEHHO BIMCBHIBAETCS H IKOJNIOTMSA YEJIOBE-
Ka, pacCMaTpHBAIOILAs YEJIOBCYECKOE OOLIIECTBO U OOHIECTBEHHBIE OTHO-
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IIeHHs Ha GHOAOro-3KOJOrMYECKOi OCHOBE, a HE KaK HEYTO THUIA «4e-
JIOBEK — Laph MPHPOIbI». DKOJOTHA YYHT, YTO COLUAILHO-3KOHOMH-
YecKHe 3aKOHBI He SBISIOTCA YEM-TO CAMOCTOSTEIbHBIM, HE3aBUCUMBIM
OT NPHPOAHOMN Cpelbl, OKPYXAIOIEH YEeIoBeKa, a BOSHHUKIM Ha OuoJio-
ro-KOCMHYECKOH OCHOBE.

Kak yxe HEOZHOKpPAaTHO OTMEYaJIOCh, TPAAULIMOHHO IOA 3KOJIOTHEHN
MOHMMAETCSA HayKa O B3aMMOOTHOILICHHMSX OPraHU3MOB (WIH HX COO0-
1LIECTB) CO Cpefoif OOMTAHHUS, a TaKXKe MeXIy coboil, 1 3aKOHOMEPHOC-
TAX MX XU3HEAeATENbHOCTH. OIHAKO NMpaBWIBHOE IMOHMMAaHUE B3aUMO-
JeICTBHS OPraHU3MOB CO CpElOil MPAKTHYECKU HEBO3MOXHO 0€3 Iiy-
60OKOro M BCECTODOHHEI0 H3yYeHHS KaK CaMHMX OPraHM3MOB, TaK H
3aKOHOMEPHOCTEN, MPHCYIUX cpele obutaHusa. Takum obpa3zoM, cam
OOBEKT 3KOJIOTHMH KaK HayKH TpebyeT IiTyOGOKOro BTOPXKEHHUSA, ¢ OXHOM
CTOPOHBI, B TAKME O0JIACTH 3HAHHUSA, KaK (PpU3HONIOrus, GUOXUMHUS, TeHEe-
THKAa, H, C JIPYroii CTOPOHBI, B OOMACTh €CTECTBEHHO-HAayYHBIX TUCLIUII-
JIHH (reonorus, reorpadus, TCOXUMHA, KOCMOroHUs U Ip.). Paspewas nan-
HOE TPOTHBOpPEYUE, FKOJOTHUS KaK OBl «BBIXOAMT» 33 CBOM YUCTO 6HONO-
TMYECKHME PAMKH U YXK€E CETOIHS CTAHOBHTCS MIPOOGPa3OM CHHTETHYECKOM
CyMEpHAyKH O MHPO3AaHWHM B €ro HayYHOM ITOHWMaHUH. DTUM OObBSC-
HAETCA ¥ TO GONBIIOE BHUMAHHE, KOTOPOE MBI B J@aHHOW KHUTE YACTWIA
KaK OpraHM3MaM, TaK M cpelic MX OOMTaHHS (B LLIMPOKOM CMBICIIE CJIOBA).

Bo Bropoit xHure «O611as 3KOJIOrMsA» aBTOPHI IPEAIOIAraloT MpH-
OEPXUBATBECA TE€X X€ MPUHLUMITOB UITOXKCHUS MaTepHana, YTo U B Iep-
Boii KHure. OCHOBHEIE pa3lebl BTOpOil KHUTH OyIyT IOCBSILEHBI Xa-
pakTepucTHKe 6Hocheprl Kak rmobaabHOM 3KOCUCTEMBI, QYHKLMOHH-
POBaHMIO 3KOCHCTEM M KPYrOBOPOTY BELIIECTBA U 3HEPTHU B 3KOCHCTEMAX.
ABTOpPH HaJEIOTCA, YTO HETPAaAULIMOHHBIA ITOAXON K MpEAMETY M Mpo-
6nemam oO11Iel 3KONOrMH OyAeT CrTocOOCTBOBATh €€ Pa3BUTHUIO HA Kave-
CTBEHHO 00jie¢ BBICOKOM MO3HABAaTEJILHOM YPOBHE.
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ceMaHTodopiyeckne Monexkymml, 110, 111

cepa 6noxumuyeckas, 170
cepebpucTuie 06maka, 244
cepoBozopoz, 178, 179
cepmynur, 112

cets Tpodudeckad, 78

cxartue, 189

cHans, 182, 189

CHIypuiickHit nepuon, 107
cuMbuo3, 163, 164

CHHAHTpOII, 72

CHHE-3&/IEHHIE BOZOpociy, 73
CHHOMKMA, 164

CUHIKOoNorNs, 12

CHCTEMATHKA, 56
CHCTeMaTH4ecKasi Kmaccupuxaims, 55
CHCTeMa 3KoNIormueckas, 17
CHCTEMOTEHETHYECKHI 3aKOH, 50
CKpbITast TEIUIOTa MCTiapeHus1, 122
col ruapatHeii, 216

— mnddysuniit, 216
CMEpPTHOCTD, 35

COBPEMEHHDII yenosex, 73
coKpaiaioLmitcs apean, 31
COJTHEYHAS MOCTOAAHHAA, 117
COJIHEeYHasA paguaums, 117, 158
coobLuecrso, 32
COCYILIECTBOBAHMA MPHUHLIMIT, 53
COUMabHRIA (akTop, 38
COMMANbHASA 3KONOorus, 13
CTICKTPaIbHBIHA COCTaB CBeta, 119
CITEKTP BHIA IKOJIOrH4YecKuit, 41
crienMam3aums 6uonormyeckas, 25
CrieLHMAIbHAsA 3xoorud, 13
CIOHTO/THTH, 62

CIIOPOBHKH, 62

cripenmHr, 189

cpena, 8,9, 109, 176, 181

Cranus MHBEPCHH, 195
crparoodepa, 108, 243
CTpaTonay3a, 244

CTe6eIbKOBbIE MIIIOKOXHeE, 70
CTeHOGHOHT, 42

creHoran, 42

creHorepMm, 42, 114
crepeocnerpUIHOCTD, 93
crpexaionye, 62

CTpOMATONIHT, 223
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CTpyKTYpa Bonsl, 123, 124

CTPYXTypa NOmy/saLuH, 34

cybmykust, 189

CYKKYJIEHTHI, 130

cykueccHs aBrorpodHas, 78

cymma 3¢ dexTHBHBIX TemriepaTyp, 115
CYTOYHbI TepMoniepHoan3M, 117
cuervieHue, 123

cumdonnHbie, 63

Tabynsral, 64

TakcoH, 56

TaKCOHOMMSA, 56, 57
TAHATOLEHO3, 19

TayromepHas ¢opma, 154
Texouneu, 70

TeKTOTeHe3, 194

TEKTOHMKR IUTHT, 189
TeMneparypa kunesus, 124
TeMnepaTypa 3amep3anus, 124
TEMITEPATYPHHIE ATANTALUMH, 29
TemmepaTypHbil rpaguenr, 117
TeopeMa Heitmana, 98
TeruioBoil Gapeep, 6
TeIUIOEMKOCTD, 122
TETUIONPOBONHOCTS, 122
TepMornepuomHamM, 117

TEPPHUTOPHATBHO-TIPOUIBOLACTBEHHBLH
KOMIUEEKC, 20
TEXHOTeHHMIH ¢akTop, 38
TWLHTH, 106
TOJIEPAHTHOCTS, 37, 41
T0pd, 172
Toyxa [acrepa, 103, 104
TpaHcrpeccus Mop, 136, 192
TpaHcnopTHas ¢yHkumA, 165
TpaHcopMHBIe rpaHMIm, 189
Tpenesn, 175
TPHACOBLIA nepuon, 102
TpIIobHTH, 69, 107
Tpononay3a, 242, 243, 258
Tponocdepa, 133, 242, 243
TpodHyecKan Lemns, 78, 165
— ceTb, 78
Tpodueciasit apear, 31
— YPOBEHb, 78
— i, 79
Tpodocrar, 163
TYPropHOE IRICHHE, 123



y

Yrnekucnil ras, 245
yraepon, 170

yreduxaims, 247, 248

Y3KOHOCHIE 00e3bSIHEI, 72
YHOPAROYEHHOCTD, 158

YPOBEHDb TpodudecKuit, 78

YPOBHM rHuuesnie, 18

YCJIOBHA CYLLECTBOBAHHMA OpPraHu3MOB, 182
YCJIOXKHECHHA OPTaHM3MOB 3aKOH, 51
ycro#uMBOe pa3BuTHE, 238

(]

®a3a oporeHHas, 196
— cKIax4aTocTy, 196
takTopH, 37
daxyneTaTHBHBIE MHKPOOPTaHH3MEL, 145
anepodursl, 26
i, 20
dbeHoTHMIIYeCKHE amanTaLmH, 29
du3nonorieckas paguaums, 118
dbnononeckne amanraumn, 29
¢bwmTparopw, 225
¢urobenTOC, 225
durorennnit gaxrop, 39
¢mmormanHkToH, 226
durochary, 24, 165
dburodarus, 165
¢uroueHos, 22
doHoBoe Hanyyenue, 206
dopammuideph, 62
¢dopmaLms ranorenHasn, 192

docdarnie ocamku, 173

¢orocunTes, 74, 116, 120, 135
dorocuHTETIYECKH aKTHBHAA
pamaums, 118 )
¢orocdepa, 118
dororpormyeckas peakums, 121
¢orobwm, 118

dorodobr, 118, 122

tpeorm, 256, 259, 260
dyuxumonnposaxue, 161, 214

X

,73
xpoitHrie, 74, 107
xpour, 74, 138
xemoduTeI, 26

XIANOHH, 259

XMMHYECKHit cocraB cpesl, 139
xumuyeckuit gaxrop, 39
XMLLHMKH, 24

XHLIHH4YECTBO, 164

XOpRoBHe, 58, 62, 72
XPOMAaTHYECKHE aNalTaimy, 29

1}
Lienesast xmaccuduxaums, 55
1esoMa, 60
ueywnonosa, 171
1mMKanosmie, 107

UMKIAYECKHE H3MEHEHus, 162
LHC-TpaHC-K3oMepns, 156

4

YestoBex refinens6eprekuit, 72
— COBpEMEHHRI, 73
YENOBEKA MOIMY/IALMH, 37
— 3Konorus, 12
yesoBexnobpastne, 72, 69, 112

yepBH, 60

— Konbyarhie, 69, 112

— KOJIOHHANbHEE, 112

— wrockue, 60
yneHucTaie, 60

yepHas aplpa, 205
YeTBepTHYHBIN niepuoxn, 247
YeTHPEeXTy4eBhie KOPAUIH, 64
YMHK, 239

WCHHCTOHOTHE, 64, 68, 69
WIEHUCTOCTEOIBHEE, 74

m

lecTityueBnie KOpams, 64
LIMMITaH3e, 72
LIIMPOKOHOCKIE 0GE3bAHR, 72

LIKAJIA FeOXpOHOJIONecKad, 102, 103

iC]
DBKApHOTHI, 58 -

3BOIIOLIMOHHAA Kaccudmxaima, 55

3BOIOLMOHHEH (hakTop, 38, 101
ssormormi, 194, 203

3BO/IOLIMA 3Bomoumit, 203
9BpUTEPMH, 114

IBTpodnL, 78, 144

3pcdoTHYecKas 30Ha, 78
smadoron, 22
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3x30cthepa, 242, 244
3KOJIOTHYECKast oy, 33
— HHHIA, 25

— IUIOTHOCT®, 35

— nponaraza, 7

— cucreMma, 17
3KOJIOTHYECKHE OTPaHHYCHHUA, 6
3KOJIOrMYecKHi apeal, 32

— 6ymepanr, 6

— BOJIIOHTapu3M, 6

— Kpu3uc, 15, 167

— onTHMH3M, 6

— onTuMyM, 40

— MECCUMM3M, 6§

— peamsM, 7

— CIexTp Buaa, 41

— daxrop, 37, 122
3KOJIOTHYECKOEe BOCTIMTaHHe, 6
— obyueHue, 7

3KQJIOTHA, 9

— XHBOTHHIX, 13

— MHXEHepHad, 13

— obuas, 12

— pacrenmit, 13

— coumanbHas, 13

— 3BOJIOLMOHHaA, 13
3KONOJIMTHKA, 4

3Kocucrema, 17

3KOCHCTEMBI MCKYCCTBEHHBIE, 18
—- NpUpoHkle, 17

3KoTOIT, 22

3KCTPeMAIbHLIN daxrop, 38

axTonepma, 60
3KTOTEPMHBIE OPTAHM3MH, 114

AEKTPOMArHUTHasA panuaums, 117, 206

3IeMEeHTapHAs TOTTY/IALMA, 33
— pedyumHae, 140, 142

— u36uTOuHBIE, 142
3MEPIDKEHTHOCTS, 17, 23
3HAeMK3IM, 140

— reoxuMHKYeckuit, 141
IHOEMHKH, 29, 31, 140
3HIEMHYCCKME BHOH, 196
supeMus, 140, 146

3HmOAEpMA, 60

3HAOTEPMHLIE OPraHM3MHL, 114
3HEPreTHYeCKas HHTEHCHBHOCTh
cpera, 119

3IMMCEMAHTHYECKHE MOJIEKYH, 110, 111

3posus, 4
3put, 102, 103

JITONOrHYECKHE aparramvsy, 29
3pemepoitns, 131

acdemepnt, 129, 131

3ddexr Jommuiepa, 203
3¢dxpexT xoMneHcatmu, 43

10

IOpckuit nepuon, 102

b §

Sapo 3emmu, 182



Tpunoxcerue 2

KOHTPOJIBHBIE BOITPOCBHI
K npeducrosuio

1. KaxoBo Bo3nei#iCTBHE HayYHO-TEXHMYECKOTO IIPOrpecca Ha OKpYy-
Xapolyio cpeay?

2. Yto TaKoe aHTPONOLEHTPUIM?

3. KakoBH 3agaym 3KOMOTHTHKH?

4. Kakue 3aKOHOMEPHOCTH M3Y4aeT IKONOTHYECKas HayKa?

5. Yro Takoe ansipmMusm?

6. Oxapaxrepu3yiiTe 3KONOrMYECKMIA ONTHMH3M M SKOMOrHYECKHI
NECCHMH3M.

7. B yeM nposiBIseTCs 9KOJNOTHYECKHIX BOMIOHTAPH3M?

8. Uto TaKoe «3KoMOrHYecKHit GyMepaHr>?

9. Oxapakrepu3yiiTe 3aJjauM 3KOJOTHYECKOrO OOYYeHHMS W BOCIIHTA-
HHMSA, a2 TAKXKE IKOJOrHYECKOil MMPOMNaraHAbL.

10. Yro Takoe 3KONOrMYECKHMit peannsm?

K pa3zodeny I, nodpasdeaw 1.1 u 1.2

1. Tlepeuncnure onpenensiomye MOHATHSA B IKOMOTHH.

2. Yo noHuMaercs MoA «KHBBIM BELIECTBOM»?

3. Jaitre onpeneneHne KadecTsa OKpYXaloLiel Cpes.

4. KakoBH OCHOBHHI€ KPUTEPHH KayecTBa cpeant?

5. Kro sBisercd poooHaYanbHHKOM JKOJOTHHM KaK Hayku?

6. aifte monHoe onpenenaeHHE SKONOTHH.

7. Yto Taxoe «Round Rivers?

8. B yeM nmposiBnsieTcss «6HONOFMYHOCTE» 3KOIOrHU?

9. KakoBa cBfI3b 9KOJOTHM C APYTMMH HAayYHBIMHM JUCLMIUIMHAMM?

‘}0. Ha xakue DMCUMIUIMHBI MOApa3NensieTcs COBPEMEHHas 3KOJO-
rua’?
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11. YTo Takoe ayTIKONOTHsi ¥ CHHIKOJOTHA?

12. OxapakTepu3yiite npoueccs auddepeHIMaLK U UHTETPALIMK B
3KOJIOTHH.

13. Kakue 3amauy peluaer SKOIOrUs YeI0BeKa?

14. B 4eM CYILHOCTb 3KOJIOTHYECKOTO Kpu3uca?

15. OxapaKTepu3yiiTe KOMIUIEKC 3KOJOTHYECKUX 33aad.

16. KakoBa CBSi3b 3KOJOTMH C OXPAHOM IPUPOMIBI?

17. Kaxue mytd ocnabneHus] HETaTHBHBIX MPOLIECCOB, BBI3BAHHAIX
NpOM3BOACTBOM?

K pasdeny I, nodpasdesa 1.3 u 1.4

1. YTo TaKOE SKOJNOTHUECKasi cucTeMa?

2. Naitte ompeneneHue GHOreoLeHO3a.

3. OxapaKrepu3yiTe CBOACTBO 3MEPIKEHTHOCTH (LIENTOCTHOCTH).

4. Kak nopa3fensiioTcs 3KOCHCTEMBI?

5. Yo TAKOE MMUIIEBHIE LEMH ¥ TpodHIeCKHe YPOBHH?

6. Uem oruyaercs 6uom ot 6uora?

7. KakoBa cBs3p GMolIeHO3a U GHoreoleHo3a?

8. OxapaKTepU3yiTe COOTHOLICHHE TIOHATUI «OHOrEOLECHO3» U «IKO-
CHCTEMa»,

9. Yro TaKoe daima?

10. Yto oB111ero MEXIY ITOHATUAMHU «KOMIUIEKC» H «cucreMa»? B uem
MX pa3TH4us?

11. Kakue 3/1eMEHTHl BXOAAT B GHoreoleHo3s?

12. KakoBEI OCOBEHHOCTM B3aMMOCBS3€i MeXIy dKotomoM, Guore-
HO30M M MX KOMITOHEHTaMH? .

13. KakoBbl (PYHKUIMOHAJIBHBIE KOMIIOHECHTH 6uoreoneHo3a?

14. KakoBa poJb MEPBUYHLIX MPONYLIEHTOB?

15. OxapakTepu3yifTe KOMIUIEKC KOHCYMEHTOB.

16. KakoBa ponb OMOpeayLECHTOB (zecTpyKTOpoB)?

17. Yo Takoe IKOJOrHyeckas Hua?

18. Jdaitte onpeneneHne XU3IHEHHON HOPMEL.

19. Yro moHuMaercs mox azarrauueir? Jajite Knaccuuxamuio.

20. IIpuBeauTe mpuMephl HaHEPOPUTOB M xeMo(dHTOB.

21. TpuBenuTe MPHUMEPH KPHIITOPUTOB H TepoduTOB.

22. OxapaKTepH3yiTe OCHOBHBIC XHM3HEHHBIC (POPMbI XUBOTHEIX.

23. Kakue CyLIECTBYIOT TOJIKOBAaHHSI TEPMHUHA «apean»? Jlaifte Knac-
cudHukanMio apeaos.

24. YTo TaKoe pErHOH U reoTopHA?

K pasdeay I, nodpasdeaw 1.5, 1.6, 1.7 u 1.8

1. Yto TaKoe momysuus’?
2. KakoBO COOTHOUIEHHE MOHATHH <«IOITyJIALUA» H «co06111eCTBO»?
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3. Kakue nokasaTteny xapakTepH3yloT CTPYKTYDY nomyasiuguu?

4. OxapaxtepuayiiTe BHYTPHDYHKLHOHATBLHEE TOKA3ATENH MnoITy-
JNAUHH.

5. YTo Takoe romeocras?

6. KakoBbl OCOGEHHOCTH MOMYISLMK YenoBeKa?

7. YTo MOHMMAETCS IMOX 3KOIOrHYECKUMH dbakropamu?

8. Jlaiite KIacCHOUKALMIO SKOTOTHYECKUX takropos.

9. Yro Takoe npegen (30HAa) TONEPaHTHOCTH?

10.
11.
12.
13.
14.

Pa3spicHUTE CymHOCTL 3aKoHa JIn6uxa.

CdopMynupyitTe 3aKOH TONEPAHTHOCTH.

YTO MOHMMAETCH MOI «3KONOTHYECKON BaJEHTHOCTBION?

Haiite onpenenecHUe 3KOJOrMYECKOro CIIEKTPA BHAA.
IlpuBenuTe KiIacCHPUKALNIO OPFaHU3MOB B 3aBUCHMOCTH OT MX

OTHOLUCHMS K YCIOBHSIM CpEIHl.

15.
16.
17.
18.
19.
20.
21
22.

Yro Takoe «3dpdbeKkT KoMmeHcauun»?

YTo moHMMaeTCs MOX 3KONOTMYECKMM IpOLEccoM?

Kakue Bel 3HaeTe MPOLECCH AETEPHOPALINM U MeJTHopaiMu?
Haiire onpeneneHue 3akoHa GHO3KOCA.

CdopmMyupyitTe OCHOBHEBIE 3BONIOLHOHHEIE 3aKOHHI.
Pacundpyitre «3akons» B.Kommonepa.

Kakue BH 3HaeTe 3aKOHH pa3HOOGpa3ns?

Cdopmynupyitte 3aK0oH GHUIMKO-XUMMYECKOTO €IUHCTBA XHBO-

o BELLIECCTBA.

23.

YeM sKkonoruyeckue 33aKOHH OTIHYAIOTCH OT 3KOJOrMYECKHMX

npasui?

24.

IlepeuncnuTe OCHOBHBIE 3KONOTHYECKHE MPABHIA U OGBACHUTE

MX CYIUHOCTD.
25. laitte onpeneneHUe MPUHLIMIIOB COCYILECTBOBAHMA H arperauuu
ocobei.

K pasdeay 2, nodpasdea 2.1

1. Jaitre onpenenenue opraHu3Ma.

2. Yro Takoe BUA (OpraHM3MOB)?

3. Yro BB MonpasymeBaeTe IMOI TEPMUHOM «KJIacCHUKaITU»?
4. Kaxue Tvnm knaccupuxanuil Bul 3Haere?

5. JlaliTe orpeenceHHe CHCTEMATHKH M TAKCOHOMMH.

6. Uto TaKoe XOpaaHOH H JIMHHEOH?

ruu?

7. Kak cTpouTCs TAKCOHOMHYECKAS Hepapxusi OpraHu3MoB B GHOJIO-

8. YeM ornMyaloTCs 3BKAPHOTH OT MPOKapHOTOB?
9. Kakue crioco6H MUTaHUA OPraHU3MOB BHI 3HaeTe?
10. Oxapakrepu3yitte TMNH IpocTeHIMX ¥ I'y6oK. B yeM mx pasin-

yusg?
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11
12
13
14
15
16
17

Kak MocTpoeHO TeNlo KHIEYHOMOMOCTHBIX?

Haitre xapaKTepMCTHKY THUIIOB YepBEi.

OnuiMTe CTPOEHHE MEPBHYHO- U BTOPHYHOPOTHIX.

JlaifTe XapaKTepUCTHKY KOPaJUIOBBIX ITOJUIIOB.
OxapaxTepu3yifTe THIT IUICYEHOrHX.

TN MOJUTIOCKOB: HX CTPOEHHE W KiaccCubHUKauus.

Kakoii THII MOJUTIOCKOB HauboJiee OpraHM3oBaH cpeau becros-

BOHOYHLIX XHBOTHHIX?

18.
19.

Y10 BH 3HAETE O BRIMEPIIMX KJIACCAX M ITOAKIACCAX MOJUTIOCKOB?
Kakoit THIT XHBOTHBIX IIPEACTaBI€H HaHOGONBIINM KOMTHYECTBOM

HBIHE XMBYLIUX ¢$opm?

20

21.
22
23.
24.
25.
26.
27.
28.
29.
30.
31.
32
33,

Jlaitre xiaccuPHUKALUIO THITIA WICHHUCTOHOTHX.
OxapakTepu3yiiTe THIT UIJIOKOXHUX.

Kakue XMBOTHBIE OTHOCSTCH K THITY MOJYXOPHAOBBIX?

Kakoit OCHOBHOM IMpPHU3HAK XOPAOBHLIX XHUBOTHBIX?

Haitre xnaccuPUKaMIO XOPAOBHIX XUBOTHBIX.
Oxapakrepu3yiiTe Kjiacc IMpHUMAaTOB.

Kakux mpenxos 4enoBeka BHI 3Haere?

Yro sBiIsieTcS OOBEKTOM U3YYEHHS HAyKM aHTPOIOJIOrHH?
Kakue pacTeHHs OTHOCSAT K IPYIIINE CIOEBLIOBBIX?

Kax nonpasnensiorcs CIO€BLOBHIE pacTeHus?

IlepeyncnuTe TAMB HU3KOOPraHM30BAHHBIX PaCTCHHN CYLIM.
OxapakKTepH3yiiTe WIEHUCTOCTEOC/ILHBIE X CITOPOBHIC PAacTeHHA.
Kax moapa3snensiorcsi CEMEHHbIC PaCTEHHA?

Y10 BBl MOXETE CKA3aTh O MOKPHITOCEMEHHBIX PACTEHHSX?

K pa3zdeay 2, nodpa3sdea 2.2

1. Kakoil rimaBHBIM MCTOYHMK ZHEPru¥ HCIOJbL3YIOT XHUBHIE Opra-
HH3MBI?

2. YUto TaKoe xeMOTpOodHLIE OPraHU3MbI?

3. YTo NMOHMMAaETCs MoJ aBTOTPO(HOCTHIO YeIOBeYeCTBa?

4. Oxapakrepuayiite 3eMII0 KaK reo@H3UYECKyI0 CHCTEMY.

5. OT 4ero 3aBHCHT KOIHYECTBO CONIHEYHON paaMaliHM, MpUXoadiei
Ha 3emmio?

6. Uto Takoe ansbeno?

7. Yto BH 3Haere 0 K03 dHUIMEHTE MONE3HOro AeHCTBHA HOTOCHH-

Te3a?

8. Hanmnuute npocreitiuyio peakuuio GorocuHTesa H OOBICHHTE €e.
9. Yem ornuyaercs GOTOCHHTE3 OT JBIXaHUA?

10.

Yr1o noHuMaercsa Noj MEepBUYHON TPOXYKLHEH?

11. Yro TaKkoe TpoduyecKas Lenb M TpodhHIecKas CETh?

12.
13.

Kaxue TpodHyeckne ypoBHH BH 3Haere?
Y10 noHMMAeTCs NMOJ BTOPUYHOH HMPOTYKTHBHOCTBIO?
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14. Yro Takoe «upamuna DaroHa»?

15. Naitte onpeneneHne 3KONIOrHYECKOl MMUPaMUIEL.

16. YTo noHMMaeTcs MOA HErsHTponHueit?

17. Kak MOXHO OGBACHMTbL XH3Hb C TOYKH 3pEHHUS TEpMOAHHA-
MHUKH?

18. YTo Takoe MpaBMIO AECATH NMPOLEHTOR?

19. O6BsCHUTE CYHIHOCTH NpaBWIA OIHOIO MPOLIEHTA.

20. B yem cymHocTs npaBuia Beprmana u npaswia AjpteHa?

21. KakoBH TPH OCHOBHHIC OCOGEHHOCTH XMBHIX CHCTEM (o B.C.
Bayspy)? .

22. KakoBO COOTHOLIEHHE GHOSHEPTETHKH M 3KOHOMUKH (mener)?

K pazdeay 2, nodpasdeaws 2.3 u 2.4

1. YTo Takoe HEmoNHOTa I'e0IOrHYECKOM JIETOMICH?

2. ONMIINTE «[EHEATOTHYECKHE APEBO» IBONIOLMH KHBOTHEIX.

3. Hapucyiite cxeMy 3BOMIOLIMM OpPraHH3MOB B KOOpIMHATaX <«IIpo-
CTPAHCTBO-BpEeMSsI» H OOBLACHUTE ee.

4. B yeM 3aKimoyaeTcs CyLHOCT MpUHUMNa Penu?

5. Uto Takoe KMpaibHasi YHCTOTA M ONTHYECKAs u3omepua?

6. OOBACHHTE ABICHHE OMTHYECKOM M30MEPHH Ha NMPHMEPE HCTO-
PHM H3YYCHHS MOJIOYHOU KMCIOTHI.

7. Uro TaKoe accHMeTpHUYEeCKMil aToM yriaepoga?

8. Kakue BelecTBa Ha3EIBAIOT palieMaTaMy?

9. B yeM CyIHOCTb AOGHONOTHYECKOrO 3BOJIOLMUOHHOIO nyt4 (mo
A.U.Onapuny)?

10. M3noxure cyuHocTs HedTeopraHHYECKOi THITOTE3BI TIPOUCXOX-
JEHMSA XM3HHU.

11. ITpuBemuTe MpUMEpPHI peakuimit, MPHBENIIUX K O6pa30BaHHIO CIOX-
HBIX OPraHH4Y€CKMX COCIHHEHHH Ha XMMHYECKOM 3Talle SBOMIOLMH.

12. B 4eM CylIHOCTL KOAllepBaTHOM TMIIOTE3bI A.HU.Onapuna?

13. B yem cymnocTs TeopeMn . HeitmaHa?

14. KakoBa pons MyTauMit B 3BOMIOLHH Ku3HU?

15. Yro Takoe rumepuUKIR 6eIKOBO-HYKIIEMHOBRIX MOJIEKYyN?

16. OGBACHHTE PoNIb MOSARIEHHS KIIETOYHON OBOMOYKH Ha 6uonoru-
YECKOM 3JTare 3BOIOLIUH.

17. Kakne 3BOMOLMOHHHE haKTOPH, CBA3aHHHE C 3apoXIeHHEM
XHM3HU Ha 3eMile M CaMOCOBEPILICHCTBOBAHHEM €€ dopmM, BH 3HaeTe?

K pa3sdeay 2, nodpasdes 2.5

1. YTo Takoe reoxpoHoNorHyeckas mxana?
2. Kak coueraercs TEOXpOHOJIOrHYecKas 1IKaJa C 3aKOHOM YCKOpe-
HHUS 3BOJIIOLMH?
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3. IIpuBenuTe nMpuMepH HaXOMOK APEBHEHHIMX HCKOMAeMBIX opra-
HHU3MOB.

4. Yro Takoe Touka Ilacrepa?

5. B xakoit cpefie MepBOHAYATLHO MOI/Ia BO3HHKHYTH XU3Hb?

2' KakoBbl TPUYMHEI HEBHIXO/IA XH3HH Ha CyLIy B NPOTEPO3OACKYIO
3py?

7. KakoBH TEMIICPATYPHHIE PAMKH CYLIECTBOBAHMS XH3HH?

8. YTo MBI 3HaeM O GECCKEIETHHIX XHBOTHBIX HOKeMOpUsA?

9. Kakos 6bUI OPraHMYECKMit MHP PaHHEro rnaiueo3os’

10. Kakue mM3MeHeHMS B OpPTaHHYECKOM MHpE MPOM3OLUIK B IIO-
3AHEM Tajeo3o0e?

11. Yem npumeyatensHbl dayHa u ¢uiopa Me3030icKo#i 3phI?

12. OnmuumTe 0COGEHHOCTH OPraHMYECKOro MMpa B KaiHO30€.

13. KakoBbl OCHOBHBIE PE3y/AbTaThl 3BOJIOLMM OPraHH3MOB?

l;t. Y10 BB MOXETE CKa3aTh 00 OCHOBHBIX JBHXYIIHX CHJIAX 3BOJIO-
1’

15. Yto Takoe CeMaHTHIbI, SMTHCEMAHTHIAN ¥ ACEMAHTHALI?

16. Kakue cBOiCTBa XHMBBIX CMCTEM HauGonee BaXHBI C NMO3HLUA
Teopuu MHoOpMaLUK?

17. Yro Takoe «IBOHHOE KOMHPOBAHME»?

K pasdeny 2, nodpasden 2.6

1. KaxoBa BaxHei1uas 3anaya ayTaKoJIOTHH?

2. Kak nmonpa3anensiiorcss OpraHM3Mbl 110 TEMITIEPATYPHBIM YCJIOBHAM
CYILECTBOBaHMSA?

3?. YeM MOUKWIOTEPMHbIE OPraHM3MHBI OTIMYAIOTCS OT TOMOHOTEpM-
HBIX? A

4. TIpuBeaure npuUMepsl 3BPUTEPMHBIX U CTEHOTEPMHBIX OPraHH3-
MOB.

5. YTo Takoe TeMIepaTypHas 3aKajika pacTeHWii?

6. OOBsICHHTE CYLIHOCTh MOHSATHA «CyMMa 3hPEKTHBHBIX TEMIepa-
Typ».

7. YTO TaKoe CE30HHBIH M CYTOYHBIH TepMOMEPHOAN3M?

8. YTo MOHMMaeTCs Mo MEKTPOMATHUTHON paauanuei?

9. Y0 TaKoe COJMHEYHasi MOCTOSHHANA?

10. Pacummdpyitte CylUHOCTb MOHATHA «(POTOCHHTETHYCCKH AKTHB-
Has paguaLMs».

11. Yem dorobHocthepa orauyaercs ot dorochephl?

12. Yo Takoe ¢oronepuonusm?

13. Kak nompa3aensiorcss pacTeHUS IO MX OTHOLLCHHIO K ceery?

14. KaxoBo 3KONOTHYECKOE 3HAYEeHHE cBeTa?

15. Yro Taxkoe dororponuyecKkas peaKius pacCTeHHH?

16. Hammmuwure dopmyny uHaekca mucrosoit nosepxHoctd (MIIII) u
OOBACHUTE €ro CYLIHOCTD.

287



17. Kak xmaccubuuMpyioTcsi pacTeHHs 110 MX OTHOLIEHMIO K ceery?

18. IIpuBenuTE PUMEPHI CBETOMIOGHUBBIX M TEHEBbHIX PacTeHHIA.

19. Kak nonpasnensioTcs Mo OTHOMIEHHIO K CBETOBOMY akTOopy
XHBOTHHIE?

20. INepeunciiure GHONOrHYECKH W SKONOTMYECKM 3HAYMMEIE CBOIi-
CTBa BOZMI.

21. O6bACHUTE 3HAYEHHE NOHATHS <TYPrOPHOE NABIEHHES.

22. Yro TaKoe TpaHCnMpauus?

23. Yem apumHbie O6MACTH OTIMYAIOTCA OT [YMHUIHBIX?

24. OGBACHUTE CYIIHOCTh KITHMATHATPAMM.

25. Yto Takoe 6uocthepHas Boxa?

26. Yro moHMMaeTcs moa MeTaGoNHIeCcKOH (3HIOOreHHoO) BonoH?

27. TlpuBenuTe 3KOMOrMYECKYIO KacChHKALMIO PACTEHMIA 1O OTHO-
LICHHIO K BOIHOMY (paKTopy.

28. KaxoBa poiib KarmwUISpHON KaiiMBl B IIMTAHHM KOPHEBOIf cHCTe-
MBI pacTeHMit?

29. KakoBa ponb ()akTopa BIIAXHOCTH B XHM3HH JKMBOTHBIX?

30. KaxoBa ponp BO3yxa B XKU3HEAEATENLHOCTH OpPraHM3MoB?

31. Yro TaKkoe a3poIUIaHKTOH?

32. O6wscHUTE ponb aTMOCHEPH KaK 3KOJIOrHYECKOro dakTtopa.

33. KakoBa ponbs atMochephbl B GOTOCHHTE3E M F€OXMMUMYECKOM 6a-
JIaHCe yriepona U Kuciopona?

34. Naitte onpeneneHHe MOYBH.

35. Kak npoucxonuio GpopMHpOBaHHe TOYB B Feé0OrHHECKOM npo-
nuroM?

36.KakoBa posib ryMMHOBBLIX KMC/OT B NMOYBax?

37. Oxapakrepusyiire ¢uiopy ranoguros.

38. Yro takoe MaHrpn?

39. Jaitre XapaKTEpPHCTHKY NEAMMHTOB M JHTO(HTOB.

40. KakoBa 3KOJIOrHY€ecKas poJb OrHA?

4]. Ykaxure OCHOBHBIE MPHYMHBI MPHPOAHBIX MOXapos.

42. YeM HH30BHE MOXAPH OTIHYAIOTCS OT BEPXOBHIX?

43. OxapakTepusyiiTe MOXapH KAK aHTPONOTreHHbIH daxrop.

44. O6BACHHTE SKONOTHYECKOE 3HAYCHUE XHMUYECKOTO COCTABA cpe-
OBl oburanusa?

45. YTO moHMMaercs MoJ ananTHPOBaHHBIMK PAaCTEHHAMH? |

46. Yro TaKkoe 3HmeMUKU?

47. YeM OTIMYAIOTCA APYT OT APYra SHAEMM3M H SHAEMUS?

48. Uro Takoe reOXHMHYECKHIL SHAEMUIM?

49. PasbsicHMTE CyMIHOCTb ITOHATHS «OpraHHU3M-KOHLICHTPATOp».

50. Yro Takoe nMoporopasi KOHLIEHTpALAs?

51. Kakue 3neMeHTH Ha3BIBaIOT JePULUUTHEIMH, @ KAKHE — H30H-
TOYRBIMHU?

52. Yto Takoe 6HOMDHIBHOCTD 3EMEHTOB?
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53. TlpuBeaute npumepnsl ruApoOHOGUIBHBIX, aTMOOHOGUNBHEIX U
JUTOOMOMMIBLHBIX 3JIEMEHTOB.

54. Kak nonpa3nensiior pacTeHHsl M0 OTHOIUCHHIO K NMHUTATEJIbHBIM
BellecTBaM cybcerpara?

55. KakoBo 6HoornyecKoe aeiicTrBue OpraHMYECKHUX BELLECTB MUHE-
PaIBHbIX BoA? :

56. Oxapaktepu3yiiTe pacTeHHA-6a30¢hWIbl, KATbLEDUTH U raaou-
IobHTHI.

57. KakoBa 3KONOrH4ecKasi pojib OKHCIIUTEIbHO-BOCCTAaHOBHTEIBHO-
ro NMOTEHUHUaNa cpeab?

58. IlpuBenure mpuMepnl pacTeHHii-MHANKATOPOB.

59. Kax Hcnonb3yloTcsi pacTeHHs INpPM ITIOMCKaX MECTOPOXICHMI
MTOJIE3HBIX HMCKOMAaeMBIX?

60. KakoBo 3Kkonoruyeckoe 3HayeHue COJHIIA M CONMHEYHBIX BCITBI-
mek?

61. OxapakTepu3yiiTe KOMETHYIO TMIIOTE3Y MACCOBBIX BHIMHPAaHUiH
OpraHM3MOB.

62. OOBsACHUTE CyWHOCTh Bo33peHuii B.M. BepHaackoro o cBs3u
KOCMHMYECKOrO M 3€MHOrO.

63. KakoBo 3Ha4€HHE TIPOCTPAHCTBEHHOIO U BPEMEHHOrO (aKTopoB
B 3KOJIOTHH?

64. Yro Takoe TayroMepHas ¢opma?

65. O6bacHUTE MHGDOPMALIMOHHOE 3HAYEHHWE KUPAJIHLHOM YHCTOTHI.

66. Uto Takoe LIHC — TPAHC — H30MEpUS?

67. Kakoe MX IBYX COCTOSHHII M3MEPOB — PaLIEMaTHOE WIH KHPalb-
HO YHUCTO€ — SBASETCH YIOPANOYECHHBIM?

68.Kakne GHONOrHMYECKHE M IKOJIOTHYECKHE CHCICTBUSA BHTEKAIOT
M3 HeoOpaTUMOCTH BpeMEeHH?

69. BoamoxHo 11 6Honornyeckoe Geccmeprue?

70. Yro BHI 3HaeTe 0 GHOpPUTMAX M MX SBOMIOLHM?

71. ChopMynupyiiTe 3K0JIOrHYECKHil BapaHT PUINYECKOrO 3aKOHA
€IMHCTBA MPOCTPAHCTBA H BPEMEHH.

K pa3sdeny 2, nodpasdeasrt 2.7 u 2.8

1. Yto roHumaercs noj 6HOTHYECKHMH OTHOLICHUSIMHU?

2. Kakue OCHOBHBIE THNbI GHOTHYECKHMX OTHOIIEHUM BH 3HacTe?

3. Yo Takoe ¢purodparna? Kaxk moapasnensiorca dpurodarn?

4. Yto Takoe KoHKypeHuus? KakoBwl ee 3KONOrHyecKkue MoOCHen-
crBuA?

5. OxapakTepH3yiiTe COLIMOKY/IETYPHBIH THI GMOTHYECKHX OTHOLIE-
HUH.

6. IIpuBenuTe MpuUMepsl pa3pyIIMTEIBHON M KOHCTPYKTHBHON nesi-
TEJIBHOCTH IIEPBOOBITHOIO YEIOBEKA.

7. OxapakTepu3yiiTe OpraHM3M KakK YYaCTHHMK 3K30r€HHBIX IMpoLec-
COB.

19 — «OcHOBH 3K010THH» T. | 289



8.ITepeuncaure GHOrEeHHBIE 3JIEMEHTHBl M YKaXMTC OCHOBHBIE MX
byHKUIHN. ’ v

9. KakoBa ponb opraHu3MoB B obGpa3oBatiuu Topda U canponens?

10. IIpuBenauTe npuMepbl OPraHOT€HHBIX FOPHBIX MOPOII.

11. YT0 TaKkoe KayCTOOMONHTHI?

12. Kax opraHu3Mbl BO3IEHCTBYIOT Ha atMocdepy?

13. Kak obpa3syercs 6uoreHHuIi Meran? Yto takoe 6uoras?

14. B 4eM CYLIIHOCTh TEOMHKPOOHOIOrHYecKkoro Meroaa?

15. Kak dopmupyetcd cepoBonopoaHoe 3apaxeHne B YepHoM mope?

K pasdeny 3, nodpasdeaw 3.1, 3.2, 3.3, u 3.4

1. OxapakTepu3yiiTe cpelly KakK (PYHKUHMOHATBHOE 3KOJOTHYECKOE
MOHATHE.

2. OcyllecTBUTE CONMOCTABUTE/IBHBIA aHATU3 MOHATHI «IIPUPOALI» U
«Cpelbl».

3. Hasosute Haubojsee yrnorpeGuTe/ibHBIE TEPMHHBI, MTPOH3BOAHEIC
OT IOHATUHN <«[IPUPOIA» U «CpeAar.

4. YTo 03HAYAET IOHATHE <«YCJIOBHA CYIIIECTBOBAHUS OPraHU3MOB»?

5. Yo Taxoe Guoron?

6. Kakue 06010uku 3emiu Bul 3Haete?

7. Uto BBI 3HaeTe O 3eMHOM Kope?

8. Yto Takoe Knapk?

9. Y1o nouumMaetcs nion okcuchepoit?

10. KakoBoO reHeTH4E€CKOE COOTHOILUeHHE 6a3anbTOBOrO U rpaHUTHO-
ro cioen?

11. Bospacr 3emau — oxono 4,5-5,0 mapa ner. [ToueMy Xu3Hb Ha Hei
3aponwiack He paHee 3,5-3,7 mupn Jjiet Ha3zan?

12. Hanoxure cylHOCT, KOHLIETIIMHA «HOBOH IJIOGAILHONM TEKTOHMKH».

13. KakoBa CBAI3pb MEXIYy TEKTOT€HE30M U 3BOMIOUMEH XH3HU Ha
3emne?

14. KakoBa 3Kkoioruyeckasi pojib ropoo0pa3oBaHUs?

15. KakoBbl MPUYMHEI KOJIEOaHUSA YPOBHS BOIbl B OKeaHax? JKoio-
TrU4YeCKas poiib 3TUX KoneGaHuik?

16. Kak M3MEHWINCh KIMMATHl B F€OJOrMYECKOM MPOLUTOM 3eminn?

17. KakoBa cBsI3b NaJCOKJIMMATOB ¢ 3BOMIOLMEN XU3HM Ha 3emie?

K pasdeay 3, nodpazdenw 3.5, 3.6, 3.7, u 3.8

1. Uamoxure cymHocTh TUIoTe3sl bonbinoro BapeiBa.

2. KakoBBl A0Ka3aTeJIbCTBA BO3MOXHOIO CYLUECTBOBAHHSA XH3HH B
Kocmoce?

3. KakoBBl KOCMHYECKHE OrPaHUYEHHS XU3HU?

4. Jaitte 060CHOBaHHE CYIIECTBOBAHMS KOCMO30OHCKHMX INEPUOIOB.

5. IloueMy BOZY MOXHO CUMTATh MATEPhIO XU3HH?

6?. B yeMm mposBIfeTcd €AMHCTBO NMPUPOAHBIX BOA U XUBOTO Belle-
cTBa?
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7. YTO BBI 3HAETE O CTPYKTYpE BOAKI?

8. KakoBa posib CTPYKTYPUPOBAHHOM BObI B XWBbIX OpraHM3Max?

9. Y10 TaKOE OCTATOYHO MOAMGMHUIMPOBAHHAsA BOAA M KAKOBHI €€
cBoiicTna? .

10. Jaiite o6ILyI0 XapaKTEPUCTUKY TUApPOCHEpHI.

11. OxapaxTepu3yiiTe 30HATBHOCTb IUAPOCHEPHI.

12. KaxoB xuMHYecKHii cocTaB ruapocdepni?

13. JaiiTe KpaTKyl0 XapaKTEPHCTHMKY OCHOBHBIX 3TAallOB 3BONIOLIHM
ruapocdepsl.

14. TIpuBenute KnacCUPUKALMIO THAPOOHMOHTOB, OCHOBaHHYIO Ha
obpa3e MX XM3HH.

15. Kak nonpa3nensiorcs opraHM3Mbl 10 3aHHMaeMbIM UM 30HaM?

16. Iaiite xapakTepUCTHKY XHMHYECKOro COCTaBa KPOBH 4YeJIOBeKa.
CpaBHMTE 3TOT COCTaB C XMMHUYECKMM COCTABOM BOAB MMpOBOro oke-
aHa.

17. KakoBa 3Konoruueckasi pois aeitepus?

K pa3sdeay 3, nodpaszdeart 3.9, 3.10, u 3.11

1. B 4eM CylHOCTh 3KOJIOTHYECKHUX IPobIeM ApajbCKOro Mopsi M
IMpuapanes?

2. OxapakrepH3yiiTe COBpEMEHHOE COCTOSHUE APaJIbCKOro perMoHa.

3. KakoBO COOTHOIUEHME NMPUPOIHOrO U aHTPOIOreHHOro (GakTopoB
B BO3HHMKHOBEHMH ApajibCcKoro Kpusuca? v

4. KakoBbl BO3MOXHBIC BAPHAHTHI ClIACeHMsI ApaibcKoro mMops?

5. Kaxk BBl MOHUMaeTe NPUHILMIT YCTOMYMBOTO pa3BUTHA?

6. Uto BbI 3HaeTe O MIaeH co3naHusA EnvHoit A3MaTCKOR BOAOXO3sii-
CTBEHHOH CHCTEMBI? -

7. HaifTe XapaKTepHCTHKY BEPTHKAIBHBIX 30H aTMocdephl?

8. Kakosa ponp atMochepHoit Braru?

9. Yto BH 3HaeTe 0 coctaBe arMocheph?

10. Oxapaxrepu3yiite atMOochepy' KaK NMPOAYKT XU3HEACATCIBHOCTH
OpPraHU3MOB.

11. Yro BBl 3HaeTe 06 3BOMIOLMH aTMOC(Ephl U ee IKONOrM4eCKON
ponu?

12. KaxoBa pojis 030HOBOTO Cios?

13. OxapakTepH3yiiTe T€OXMMHYECKYIO MCTOPHIO O30HOBOTO CJIOA?

14. Kakue hakTophl BIMSIOT Ha COAEPXAaHHE 030Ha B aTMochepe?

15. Kakue npodmwiakruuecKue Mepbel HEOOXOOMMBI [UISl COXPaHEHM
O30HOBOTO CJIOs?

K 3axnaouenuro

1. TToueMy 3KONOrMsi MOXET MPETEHAOBATh Ha POJb CYMEPHAyKH?
2. Kak BH npeacTanisicTe ce6e MOHATHE «HaydHask KapTHHA MUpa»?
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Ipunoxcenue 3

OCHOBHBIE TEPMHUHBI U ITIOHATHUA

AnanTauHs — OAHOHAMpaBIEHHOE MPHUCIOCOOIEHHE OpraHu3Ma
(opraHM3MOB) K OGHTAHHIO B OMpEIEICHHEIX YCIOBHAX Cpennl. Buimens-
10T CHEayIOlIHE BHAW aJanTauuit: MOpdONOrHyecKne, NnOBEHCHYECKHE
(3Tonornyeckue), GUMONOrHYecKUe, OHOXUMHYECKHE, TEMITEPATYPHEIE
M - XpOMaTHYCCKHE.

Apean — orpaHMyYeHHasi OGNaCTh PacClpOCTPAHEHHS KaKOro-Iu6o
BMIa, poAa, CEMEICTBA PACTEHUI MM XUBOTHBIX, a TaKXe JI060il COBO-
KYNMHOCTH B3aHMOCBSI3aHHBIX APYr C IPYTOM OPraHU3MOB, CXOOHBIX YC-
JIOBUH M CXOIHBIX OOLEKTOB. Apeali, B Npeenaax KOTOporo Habmoaaorcs
BO3MYLIECHUS B MPUPOAHONR Cpele, HMEHYETCS SKOJOTHYECKHM apeajioM.

A¥TIKOJIOMHA WK 3KOJIOTHA O0COOEil — HayKa 06 OTHOLUCHMAX M B3aH-
MOJEHCTBUSIX CO Cpefoit KAKOro-IHbo BHIa, ero NomyisdiMi H BCETO BHUAA.

BHoreomeno3 — OXHOPOAHBIN YYACTOK CPEbl C ONpENEIEHHBIM CO-
CTaBOM XHUBbIX (OHOLIEHO3) M KOCHBIX (IIOYBa, BJIara, pU3eMHBIH BO3AYX
M Jp.) KOMIIOHEHTOB, TMHAMHUYHO B3aUMOIECHCTBYIOIUMX MeXZy coboi
MOCPEACTBOM OOMEHA BELUECTBOM, 3HEPrHeil U MHbopMalneil.

Buocdepa — rinobanbHasg 3KOCHCTEMA; 06J1aCTh CYLLECTBOBAaHHUSA
xuporo sewiecrsa (B.W. BepHanckuii); yacts BHELIHHX 060NM0O4YEK 3eMITH
(ruapocdepsl U atMOChpPH) M BEPXHSAA YaCTh JTHTOCHEPH, HACETICHHHE
XHBBIMM OpPraHM3MaMH.

BroTHYECKHEe OTHOIIEHHA — OTHOLLUECHHS, CKJIANBIBAIOIIMECH MEXIY
opraHu3MaMi. Painuyalor ciexyiolye THIB GHOTHYECKMX OTHOLLEHHIA:
KOHKYPEHUHMIO, Napa3uTU3M, CUMOHO3, aJUIeJIONAaTHIO | Jp.

BroneHo3 — HMCTOPHYECKH CIIOXMBIIAACA COBOKYITHOCTH XHBOTHBIX
H pacTEeHHI, O0pa3ylolIMX CHCTEMY, COBMECTHO MCHOJB3YIOILYIO OIpe-
BENICHHOE NMPOCTPaHCTBO 00uTaHus (6HOTOI) B LENSAX IIUTAHHUSA, POCTAa H
pasMHoxeHus (mo H.b. Pyxuny).

Bux — coBOKYITHOCTBE oco6eit, obnamaiolux obumMu Mopdonoru-
YEeCKMMM IPU3HAKAMU H CIOCOOHBIX B NMPHPOAHBIX YCIOBUSIX CKpELIU-
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BaTbCH IPYT C APYIOM, a TaKXe 3aHUMATh CIUIOLUHOW WIH YaCTHUYHO
pasopBaHHblIil apean. C OHONOrHYeCKUX MO3ULIMI BUIL SABJISAETCSH NMEMEH-
TapHO# €IWHMUEH OpPraHUYECKOro Mupa.

T'omeocTas — crocoOHOCTH MOMYNSLUMU BO3BpPallaThCsl B pPaBHOBEC-
HOE€ COCTOSHWE (MJIH COCTOSIHHE MOIBHXHO-CTaOMJILHOTO pPaBHOBECHS
3KOCUCTEMBI, OMOTEOLIEHO3a, OY/ISALHH).

KuBoe BewieCTBO — COBOKYITHOCTb BCEX XHBBIX OPraHM3MOB B JaHHOM
3KOCHCTEME BHE 3aBUCHMMOCTH OT MX CHCTEMATHMYECKOM IPHHAUICKHOCTH.

XKn3nennan ¢opMa — rpynna BHUAOB CO CXOAHBIMM HepTaMu TpH-
crmocoOsieHns K cpeae, 6MU3KMMU OCHOBHBIMH MOPQOJIOrMYeCKUMM Yep-
TaMM U TMOBEJACHYECKUMU NMPHU3HAKAMH B OJHHAKOBBIX YCIOBMSX CPEIBI.

Opranu3M — 0co0b, o0yanaoliasi MPU3HAKAMH XU3HH, OTAENbHBIA
ajieMeHT XHuBoro BeuiectBa (mo B.H. BepHaackomy).

Oxpasa npHpoasLl — CHCTEMa Mep, HalpaB/ICHHAs Ha palMOHAJIbLHOE
B3aMMONEHCTBHE OOLIECTBA ‘M NMPHPOIObI, OOECIICYMBAIOIIAA COXPAHEHHUE
U BOCCTAHOBRJIEHHE MPHUPOAHBIX PECYPCOB, MPEAYIIPEXAAloNias NpsaMbie
M KOCBEHHBIE BIMSHUSA PE3Y/JLTATOB AESTEBHOCTH OOLIEeCTBa, Ha IpH-
pPOOy M 30O0POBbE 4YEIOBEKa.

Ilomynauus — 37eMeHTapHasl rPYIIIHPOBKA OPraHU3MOB OTHEIBHO-
ro BUAa, obiazapoiuas BCEMH HEOOXONMMBIMHU YCJIOBUSAMU JUIA HOANEP-
XAHUS CBOEH YUCIEHHOCTH HEOOO3pHMO IJIMTEJIBHOE BpeMs B IMOCTO-
SHHO M3MEHSAIOUIUXCA YCIIOBUSAX cpelbl. Pa3muyalorT nomysasilivy JIOKaJIb-
Hble (37IEeMEHTApHbIE), KOJIOTHYECKHE M reorpaduiccKkue.

CucreMa — B OOLLEM CAyyae 3TO MHOXECTBO 3JIEMEHTOB, Haxoms-
HIMXCSI B OTHOWIEHUAX U CBA3SIX MEXAY c000ii, 4YTO B COBOKYIHOCTH
obpa3yeT onpeneNieHHYI0 LEeIOCTHOCTh, eanHcTBO. JIio6ast cucreMa Mo-
XeT OBITH PACCMOTPEHA KaK 3MEMEHT CHCTEMBI BBICLLIETO INOPsAKa, H KaK
COBOKYIIHOCTb 3JIEMEHTOB HH3LUEro HOpSAIKa.

Cucrema OHOJOrHYeCKas — CTPYKTypa (KJI€TKa, OpraHu3M, cooblue-
CTBO OPTraHM3MOB M T.I1.), BBHTOJIHAIOWIAA GHOXUMUYECKYIO, GU3HOIOTH-
4ECKY10, OMOLIEHOTHYECKYI0O U HHBbIE QYHKUUM, B3aUMOAEHCTBYIOIAA CO
Ccpeloi U APYTUMH CUCTEMAMH KaK €IMHOE LieJloe, COCTOSALIAA U3 MOIACH-
creM Oosiee HW3KOFO YPOBHS, HEIPEPBIBHO MPUCIIOCOOHUTENBHO IEpe-
CTpaMBaIOLIAA CBOIO AEATENLHOCTD IO CUTHaJIaM OOpaTHOM CBA3HM M IPO-
SABNSIOLIAS CBOMCTBO CAaMOOPraHM3aLMH. -

CacreMnbie HCCNEIOBARHA — COBOKYITHOCTh HayYHBIX M TEXHHYEC-
KHX Ipo6JieM, KOTophle NpH BCEH CBOeil cnenuduke U pa3HOOOpa3MH
HCCIEMyEMBIX OOBEKTOB PaCCMATPHUBAIOTCA KaK CHUCTeMBI. BaxHeHHuMHu
HHCTPYMEHTAMHU aHaJu3a CHCTEM SIBASIOTCS MaTeMaTHKa, TeOpHs HH-
dopMaly M KHOEpHETHKA.

Cucremubiii BOIX0X (CHCTEMHEIN aHAJIM3) — CMOCO0 peLIeHUS MTpaK-
THYECKHUX 3alay, 3aK/IIOYAIOIIHIACH B PaCCMOTPEHUHM B €XMHOH CHCTEME
HCXOIHBIX YCJIOBU, HEOOXOAMMBIX OTEpaliMii pelIeHHs 3aJa4 H CPEICTB
MPOBENEHUA 3TUX onepauwuii. biarogaps cucreMHOMY MOAXOXY, obecre-
YMBACTCHA KOMIUIEKCHOE PELIEHHE MHOTMX SKOJIOTHYECKUX M IPHUPOAO-
OXPaHHBIX NpoOIEM.
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Canakonorus — Hayka 00 OTHOLUCHHMSIX M B3aMMOCBSI3SIX DPa3sHBIX
COBMECTHO OOHTAIOLUHUX OPraHM3MOB JAPYT C IPYTOM U C YCJIOBUSMH
abMoTHYECKOH Cpebl.

Cpeaa — KOMIUIEKC NMPUPOAHBIX TENl U ABICHHI, C KOTOPHIMHU Opra-
HU3MBbl HaXxoHATCA B MPAMBIX WIM KOCBEHHHIX B3aUMOOTHOILUCHUSAX.

Cykueccus — rocjieqoBaTeIbHas CMEHa OJHOTO OUOLIEHO3a JPYrUM
BO BpEMEHH.

Teopua chcreM — obuieHayyHas (MEXIMCUMIUIMHapHas) obnacrb
MCCJIENOBAaHU, KoTopas pa3pabaTbiBacT 000OILEHHBIE MOIEIN CUCTEM U
JIOTHKO-METONONIOrMYECKMit anmapaTr ux byHkunoHupoBaHud. OCHOBO-
MONOXHUKOM TEOPHH cHcTeM cuurtaercsi A.A. bormanos (1873-1928),
Ha3BaBLUMI €€ TEKTOHOJNOrHeil (OT rpey. fekfon — CTPOUTEND).

Tpoduyeckne (muuiesbie) memM — LEMH ITOCHACAOBATENbHOM Iepenayn
BEIlIECTBA M SKBUBAICHTHOU €My 3HEPrMU OT OOHMX OPraHU3MOB K Apy-
MM B GHOlIeHO3aX. YHUBepcaibHasA TPOGUIECKAS HEMb BIJTIOYAET MPOLY-
LICHTOB, KOHCYMEHTOB H PEIyLIEHTOB.

YeroiunBocTh (CTA0MNIBHOCTD) IKOCHCTEMB — €€ CIIOCODHOCTD Ipo-
THUBOCTOATH KaKHMM-TUOO BHEHIHMM BO3NCHCTBUSIM M BO3BpalllaThCs B
MEPBOHAYAIBHOE COCTOSIHHE.

DBomonus OROJOIHIECKAA -~ HEOOPaTHMOE MCTOPHYECKOE Pa3BUTHE
XHWBOH MpPHpOIBI, CONMPOBOXAAEMOE YCIOXHEHUEM OPraHU3MOB M INpPH-
CMocobNieHHEM UX K U3MEHSIIOILMMCH YCJIOBMAM CYLUECTBOBaHMS, IIpe-
obpa3oBanueM OMOLIEHO30B U OHOC(eEpH B LEIOM.

OxoyorHIecKas HHIIA — COBOKYITHOCTb MHOXECTBA MMAPaMETPOB CPEllbi,
OIIpelie/IAIOUIUX YCIOBHUS CYLUECTBOBAHUS TOTO WIM MHOIO BHIa M €ro
DYHKUMOHANBHBIX XapaKTePUCTHK.

DKoJOrHIeckan CHCTeMa (IKOCHCTeMAa) — €IWHBIN NMPUPONHBIA WIH
MCKYCCTBEHHBIH KOMIDIEKC, OOpa3OBaHHBI XUBBIMU OPraHHU3MaMH H
cpeloit ux obutaHus. PazMepHas 4acTh 3KocUCTEMEI IIPEACTaBIcHa 61o-
TE€OLIEHO30M.

DKOJOrHYeCKHli NOXX0A — BHISBICHHE W UCCICAOBAHHME CBS3eH, cy-
LLECTBYIOLIMX MEXIY KAKMMH-JIN00 00beKTaMH U OKPYXAIOLIEH HX cpe-
IO}, BKJIIOYAs OPraHM3MBI, ¢ LEJBIO €€ COXpaHEHUS W YIyYNICHUS.

Oxonoraueckuii peanusM — NpaBWIbHOE, HayyHOE NMOHHMAaHHE Xa-
paKkTepa 3KOJIOTMYeCKHX BO3ICHCTBHI Ha XO3MICTBEHHYIO ACSTEILHOCTD
M XU3Hb YEHOBEKA.

Oxonornueckne pakTopel — pa3HooOpa3HBIC AMHAMHYHBIE BO Bpe-
MEHH U NPOCTPAHCTBE 3JIEMEHTHI M YCIIOBUS CPElbl, BOIACHCTBYIOLLHE
Ha OpraHu3Mbl WIH MX COOOlleCTBa.

OKonoraa — OHOJIOrHYecKasi Hayka 00 OTHOIUCHHSAX XMUBBIX Opra-
HHM3MOB U 00pa3yeMBIX MMM COOOLIECTB MEXAY COBOH M C OKpYXalolEei
HUX CpeHoi.

DKOTON — COBOKYITHOCTH abuoTHYeCKHX (hakTOpoB B GHOreOLCHO-
3¢; B CBOIO OYepellb, COCTOMT H3 KJIMMATHYECKOH (KIMMATOTOIl), MO-
YBEHHO-TPYHTOBOM {31ad0oTOn) M BOJAHOM (THAPOTON) KOMIIOHEHT.
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Mpunoxcenue 4

CKBO3HAS OBIIIEHAYYHASI OBPA3OBATEJIbHAA
IIPOTPAMMA 110 3KOJOIrNHN
(c ocHOBAMH OXPAHH NIPHPOIAKI)

-

1. O0m@e noNoOXeHHA H YKA3aHMSA

Henblo maHHOH rporpaMMel stisercs GOpMHPOBAHHE Y MTOAPACTAIOLLEC-
IO TMOKOJIEHWSI M CHELIMAJIMCTOB 3KOJIOTHYECKOr0 MMPOBO33PEHHA M MBI~
neHus. T1o3TOMy OHa BKITIOYaeT KaK BOIPOC 3KOJIOrHYECKOro obpasosa-
HM, TAK ¥ SKOJIOFUYECKOTO BOCHUTAHUA.

IIporpaMMa UMeeT CKBO3HOM XapaKTep — M OXBAThIBacT IPaKTHYeC-
KM BCE BO3pacTHHIC M o0Opa3oBaTe/ibHBIE IPYMIIbI, HAYMHasA C AOLIKOJb-
HOIO M 3aBepiilas MOCJIEBY30BCKMM OOpa3oBaHHEM.

IMporpaMma cocrapieHa Ha OCHOBE CHCTEMHOrO Monxona, YTo obec-
NMEeYHBACT KOMIUIEKCHO-CTPYKTYDHOE PElLICHHME BO3HHMKAIOUIMX B XoIe
y4eOGHOLO Mpoliecca BOMPOCOB, @ TAKXKE TBOPYECKOE MCIIONb30BAHHE B
KYPC€ 3KOJIOTMH HAyYHBIX MIeH TepMONMHAMHKH, COLUMOJIOIMM a TaKKe
BO3MOXHOCTA HHGOPMATHKM, KMOEpHETUKH U psfa ApYrMX HUCLIHMI-
JIMH.

HanaraeMele HUXE BOIMPOCH! IIOMHOCTBIO COOTBETCTBYIOT I'ocynap-
CTBEHHOH mporpamMMe Y36eKHCTaHA IO OXpaHE OKPYyXalolleH Cpeas H
PallMOHAJILHOMY MCHOJB30BAaHUIO NPUPOAHBIX PECYPCOB Ha TEPCIEK-
THBY 10 2005 roga u HanpagsjieHH Ha Ge3yC/IOBHOE BOIUIOILEHHE B XH3Hb
NpHHLUMNKaNBHOro ykasauus Ilpesunenta Peciybnuxku M. Kapumosa o
TOM, 4TO «PacCMaTpHBas MMOTEHLMAIBHBIE YTPO3H HALIMOHANBLHON Ge30-
MIACHOCTH, 0cOB0e BHUMaHHE HEOOXOMUMO OOpaTHTh Ha mpobdieMy 3Ko-
NOrM4ecKoil 6€30MaCHOCTH M OXpaHbl OKpyXaioweit cpeani» (1997. c1p.
105-106).
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[TporpaMMa MOCTpO€Ha Ha HPMHUMIIAX MOBTOPSEMOCTH pacllMpe-
HUSA TEOPETHYECKUX 3HAHUI M NMPAKTHYECKHUX HOBBIKOB OOyYaloliMXcs
Ha Kaxzno#, bosee BLICOKOIA, CTyIieHH obpasoBaHus. OIHAKO e€ He creny-
€T paccMaTpMBaTh B KayecTBe YHHMBepcajibHOro rpadapera. Iostomy B
npeambynax (WIM 3aKIIOYEHMSX) MOANPOrpaMM-CTYTIEHEH comepkarcs
YKa3aHHUS O BO3MOXHBIX HAIPABICHMSAX €€ PaclIMPEHUS WIK CreLHaTU-
3allMMd B 3aBUCHMOCTH OT NMpodwisd yd4eOHOro 3aBelCHUS WIH ACATENb-
HOCTH Oymyllero CreliMaJIucTa.

Yyawmuiicss WK crieliMaInCT, omancmnnn MPpOrpaMMoOii B LIEJIOM WIH
npoueauMi obydyeHue Mo OTHECNBHBIM €€ CTYIEHAM, JO/IKEH 3HaATh OC-
HOBHBIE TEOPETHYECKHUE TONOXECHUS K 3aKOHOMEPHOCTH 3KOJIOTHH, OPH-
C€HTHPOBATBECSA B 3KOJIOTHYECKOM 3aKOHOJATEILCTBE M BOIMPOCAX IKONO-
ruyecKod NonMuTUKU. OH NOJIKEH YMETh PEATMCTHYECKH OLIEHUBATh KO-
JIOTHYECKYI® O6CTAaHOBKY M TapMOHHYECKH YBA3HIBATh CBOIO
NMPpOPECCHOHAIBHYIO AESTENBHOCTh C 3KONOrHYECKUMH TPeOGOBAHHSAMM.

2. lomxkoabHOe o0pazopaHHe

O6u1Me npeAcTarIeHHs 0 3eMie, HEXMBOM M XHBOI npupoze. Passsic-
HMTB pebsitaM B obuienoctyrnHoit ¢dopMe, moueMy Hago OXPaHSTh XH-
BOTHBIH M pacTUTEJIbHbIH MMp, TOYEMY TMOJIE3HB AAXKE XYYKM H XHII-
Hbl€ 3BEpH, YTO TaKOE 3arpsA3HCHHE MPHPONBI M MOYEMY €€ 3arps3HSATH
HENb34.

Oxpyxallas Hac NPUPOIa, B KOTOPO MBI XHBEM, 3TO IOM IS BCEX
moneit. JloMm momkeH GRITh HaleXXHBIM, HE Pa3pyHIUTLCS, €ro Kphilla AoJ-
XKHa XpaHUTb HaC OT HEIOroikl, B JJOME€ JOJDKHO OBITh YMCTO U YIOTHO.
JoM Hano ymy4iiaTte, a He 3acopsTh.PeKOMeHIyeTcs 03HAKOMHMTEH JOIII-
KONAT ¢ Haubojiee pacrpoCTpaHEHHBIMM B NAHHOH MECTHOCTH XHBOT-
HBIMH U pacTeHMAMH. MOXHO coOupaTh repbapuu (3a MCKIIOYEHHEM
cbopa peaxux BHUAOB PaCTeHHIif), a TaKXKe OCYILECTRIATL MIPOCTCHIIME
¢eHonornueckue HabmoneHus (KOraa NPWIETAIOT T WIH WHBIC BHIKI,
MTHL, PACMYCKAIOT NUCThSl OEPEBBbA, KYCTApDHUKH M T.1.). XKejarenasHo
Hay4YuTh pebAT pacro3HaBaTh IMTHIL MO MX rojlocaM, XHUBOTHBIX-IIO Clie-
JaM, Ha mecke, cHery. IIpomasick ¢ JETCKMM CaJIMKOM, peOATa HODKHEBI
YMETD BHICAXWBATh PACTEHUA M YXaXKHBaTh 32 HUMH, MaCTEPHUTD IPOCTEi-
LIIME€ CKBOPEYHHKH, CO3aBaTh HUCKYCCTBCHHBIE THE3AA U OXPAHHbIC 30HH
B MECTax pasMHOXCHHUS U BONOMON XHBOTHBIX. .

3. O0mee cpennee o6pa3oBanne

OHO MoOXeT ObITh KaK IIKOJBHBIM (HaYaJbHasg CeabCKas 1IKOJjIa, Ha-
YaJIbHBIE KJIACCHI CPEeHEN LIKONBI), TAK U BHEIUKOMBHEIM (I€TCKHIE JOMa,
MHTEPHATH M MOAOOHOro poma ydYpeXneHHs).
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OcHoBHas uenp HavansHoro (I-IV kiaccer) 0o0pa3oBaHHsI—BEBIpa-
OoTka y yvawlerocss WIM ciyluaTessi CTOMKOro NMOHWMAHMS TOTO, YTO
HEXHBask M XMBasg NMPUPONA-CAUHBEI M YTO HENb3S XHMBHIE OPraHU3MEI
paccMaTpuBaTh BHE Cpelbl. YYUTBIBAS BO3PACTHYIO CIIELU(PUKY 06y4aio-
LMXCsl, HEOOXOANMO MCIIONBE30BATh OGPa3HBIE METOMBI OBYYEHUS U YOeX-
ACHHUSA, HANIDUMED, PACCKa3aTh, KAK B 3aBUCHMOCTH OT YCIOBHUH CpeIbl
OOBbIYHAs PbIXAas JMCa B MOSAPHBIX OGJACTAX 3aMeluaeTcs GelbiM Iec-
LOM (TOXE M3 CEMEUCTBA JIMCbUX) M T.IL. .

Crnenyrommii 3Tan-BeipaboTKa yCTOHYMBOrO MOHMMAHMS TOro, 41O
MEXIy OpraHM3MaMH CYLIECTBYIOT 3aKOMEPHHIE B3aUMOCBS3M (GHOTH-
YECKME OTHOIUCHHS). 3TO MOXHO IOKa3aTh Ha MPUMEpE psfa pacTeHMi
— TPaBOSOHBIC — XHUIUHHKHM TPAaBOSHAHbIX-XMILHUKU XHIIHMKOB. [Ipak-
THYECKUH BBIBOJ MX 3TOrO: MPUPOAA HE CO3JAeT HEHYXKHBIX OPraHM3MOB,
HCYC3HOBCHHME KAKOro-IMGO ONHOro BUAA, BEAET K MCYE3HOBECHHUIO ADPY- -
rUX BHIOB.

Hpyrue pexomMeHIyeMble 17151 OBLIETO CPeIHEro 3KOIOrHYECKOro 00-
pa3oBaHUs TEMH (IO BHIGOpY):

1. OcHoBBl yyeHHs O 6MoOchepe (MPU UITOXEHUH MatepHana 3Toi
TCMBl MOXHO TNPHBECTH KpAaTKHE JaHHbie O TBopue y4eHus: B.H. Bep-
HaJCKOM).

2. DneMeHTapHBIE CBENEHUS O TMOMYISALUH (1Ip1 3TOM YNOp HYXHO
Aenarb Ha TO, YTO CAWHUYHBIE OPraHU3MBI HEXM3HECIIOCOOHLI, €CIU
KOJIMYECTBO OCOOEH B MOMYIALUM MOHM3UTCA AO HEKOTOPOrO KPHTH-
1E€CKOro mnpeaena, To AAaHHBIA BUI WIH JaHHas MONyaAuMs obpedeHa Ha
BBIMHDAHHE; TYT X€ MOXHO OOBLACHUTHL cMbICH KpacHO# KHHIH).

3. 3arpssHeHue GHOChepBI M €ro OMAaCHOCTD AUIS CYLLECTBOBAHUS BCETO
XHBOrO.

4. OxpaHa NMpUpoOnBI — 0B6A3aHHOCTL KAXIOTO.

Bce TeMbl HEOGXONMMO WLTIOCTPHPOBaTh KOHKPETHBIMH IpUMEpa-
MH, MMOYEPITHYTHIMHM, HATIPUMEDP, U3 €XEFONHBIX HAUMOHANBHBIX JOK/Ia-
IOB, MyOMHKYeMbIX [0CynapcTBEHHbBIM KOMMTETOM IO OXpaHe IPHUPOIHI -
Pecniybnuku Y3bekucran.

4. ins cpenecmenHaNbHBIX MIKOJ, AKAJIEMHICCKHX JHICEB H
npodeCCHOHANBABIX KOJLIe/DKei.

OCHOBH 3KOJIOrMY€ECKOro MHPOBO33pEHHUA M MBILUICHUS TOJDKHBI
OBITh 3aJI0XKECHBI B CPENHECTIELHATBHEIX LIKOJaX MpyU HM3Y4EHUM TAKUX
AVCLMIVIMH KaK IIPUPOROBEACHHE, GOTaHUKA, 300/10rHs, GHIHYECKAs reo-
rpadus 1 psia OPYrux.

OnHako Ui NOATOTOBKH BCECTODOHHE Pa3BUTOrO rpaxiaHHHa H
CICLHAINCTA, OTBETCTBEHHOIO 3a COCTOsIHUE OHocdepsl H criocoGHOro
PCLIATh 3KOJOrM4YECKHE MPOOIEMBI, 3TOTO HEIOCTATOYHO. BoaneiicTBue
YCJIOBEKAa HA MPHUPOAY IUIAHETHI IPHOGPENO rnobGalbHHi XapakTep M
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MPOAOJIXAET BO3pacTaTh, MPHUYEM MacIITabbl U TEMITBI TPeO6pa3OBaHKM
HaMHOTO OTNEPeXaloT pa3sBUTHE U YPOBCHb NMPUPOLOBEAYECKUX 3HAHUM.
Be3 ycBoeHus 3TMX 3HaHMI, CTPOro roBopsl, BOOOLIE Heb3s1 TOBOPUTDL O
MOJTHOLIEHHOM OEATEILHOCTH B 00J1aCTU €CTECTBEHHBIX HayK, TEXHHUKH,
MEAULIMHBI, HAPOIHOro X03sicTBa. Mexiy TeM 60JbIUHHCTBO paboTtalo-
LMX HBIHE CITELIMAIUCTOB B MEpUoa cBoed yueObl HE TMONYYHIH CHUCTE-
MaTHUYECKOro 3KOJIOrHYE€CKOro o0pa3oBaHUS.

Hcxona u3 3Toro, npeaycMaTpuBaeTcsl BKIIOYeHHE Kypca. «OCHOBBI
3KOJIOTHH W OXpaHbl MPUPOIbl» B MPOrpaMMBbl KaK CPEAHECTEUHANBHBIX
HIKOJI, TAK M IPYTMX y4eGHBIX 3aBeACHUIT CpeaHero 3seHa. B 3aBucuMocTH
OT npoduist y4eOHOro 3aBeeHUS Kypc MOXET GbiTh MoaudHLMpOBaH
3a CYeT pacLIMpeHUs TEX WIM MHBIX pa3nenoB Wi TeM. Tak, s akaneMu-
YEeCKUX JiKleeB (pH3NKO-MAaTEMATHYECKOr0 U XMMMYECKOT0, a TAKXE MPo-
¢deCCHOHANBHBIX KOMIECIKEH TEXHUYECKOrO U TEXHOJOTHYECKOro Mpo-
duaa Heo6XOAMMO YKJIIOH CHEaTh B CTOPOHY MpoG/ieM HMHXEHEPHOH
3KOJIOTHH, LI TYMAHUTAPHBIX YYeOHBIX 3aBEfCHUH 1Lienecoobpa3HO yr-
JIyGIEHHOE M3y4yeHHWE BOIPOCOB COLMANBLHON 3KOJOTHU (3KONOTHUM Ye-
JIOBEKa) U T.M.

IMporpamMma Kypca paccuMTaHa Ha 69 yacoB (24 4 nexuuu, 30 4 npak-
THYECKHX 3aHATHI U 14 4 yyeGHOH TMpPakKTUKH).

Tema 1. OCHOBBI 3K0JI0THH
(4 4, M3 HUX 2 4 Ha NpaKTUYECKHe paboThI)

IMpeaMer 3koNOruM, ee B3aMMOCBA3bL C IPYTUMH HaykaMu. [lonsitue
0 3KOJIOTMYECKUX cUcTCeMax M 6uorcolieHo3ax. TTonmynsauun. Kpyrosopo-
Thl BellleCTBa K 3Hepruun B npupone. Yuenue B.H. BepHanckoro o 61o-
cdepe U Hoochepe.

[Ipakmuueckas paboma: u3ydeHUe B3aMMOCBA3€i B IPMPOJE Ha MpH-
Mepe KOHKPETHBIX 3KOJIOTHYCCKUX CHUCTEM.

Tema 2. B3aumoaeiicTBHE NPHPOAbI H YesioBeKka (obLlecTsa)
(4 4, U3 HBX 2 4 HA MpaKTHYeCcKHe paboThI)

3aBHCHMOCTh YEOBEKA OT OKpyXamwlueii ero npuposasl. [Ipupona
KaK MCTOYHMK PeECYpCOB M cpeaa xm3HM. [IpyyKMHa pocTa MCNoOIb30Ba-
HHSl MPUPONHBIX PECYPCOB U HEOOXOAUMOCTb MX oxpaHbl. CyuiecTBylo-
LMe MOAXOABl K MCIOJb30BaHUIO MPUPOAHBbIX pecypcoB. IlocneacTsus
BO3IEHCTBUSA YeJOBEKA Ha MPUpONy (Ha KOHKPETHBIX TpUMepax — Apaiib-
ckoe Mope, Kapa-Kymckuit kanan, Kapa-boras-ron u ap.). Ilpuponnsie
KOMIUIEKCHI M MX I1€JIOCTHOCTb. DKOJTOrMYECKHUI pealn3M-Teopust ¥ Mpax-
THKA.

Tpaxmuueckas paboma: BusiHUE AEATEHOCTH YEJIOBEKA HA IKOCH-
CTEMBbI (3KCKYypcus).
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Tema 3. DxonoraIecKkne CHCTEMbl, HX npeobpa3osanne H OXpaHa
(8 4, M3 HUX 4 4 Ha npaKTH4YeCKHE paboThI)

Crpyktypa ¥ (byHKUMOHMPOBAHME 3KocHcTeM. Tpoduyeckue (mu-
HIEBBIE) YPOBHHU M uenu. IlepBuyHas ¥ BTOpUYHAs MPOOYKLHUA. DKONO-
rMYECKoe paBHOBecHe. BoazneiicTBre yenoBeka Ha 3kocucteMbl. [ToHdTHe
00 3IKOJIOrM3auuu TEXHOJOrHUIA. !

IMpuponusie pecypchl Kak KOMIOHEHTHI 3kocucTeM. Heobxonumocte
BOCIIPOM3BOICTBA NMPUPOAHEIX pecypcoB. [IpeobpaszoBaHue NPUPOABI KaK
OCHOBHOI CITOCO0 YBENIMYEHHS MPOAYKTUBHOCTU 3KOCHUCTEM M ITOBBHI-
LIEHHUS 3KOJOIMYECKMX KauyecTB NMPUPOMHOM cpensl. Buasl mpeobpaso-
BaTeJILHOTO BO3NEHCTBUS YeJIOBEKAa HAa MPUPOAY. BropuyHbIE CIeACTBUSA
npeo6pa3oBaTebHOM AeATeNbHOCTH. OCHOBHBIE TIPUHLMIIBI OXPaHbI
9KOCUCTEM M IPHPOOHBIX PECYPCOB.

Ipaxmuueckue pa6omwi: 1. CocTaBneHHE CXEMAaTHYECKOrO MpPOEKTa
npeoGpa3oBaHUd NPHPOALI KaKOro-inbGo paifoHa WIM OOBEKTA.

2. 3HaKOMCTBO €O CITOCOGaMH M pe3yNibTaTaMH ITpeobpa3oBaTeIbHbIX
BO3IEHCTBUI YeNOBeKa Ha TNMPHMEPE OTACAbHBIX OOBEKTOB-BONOXpPaHH-
JIMLL, MEJHOPHPOBAHHBIX TOJNEN, OCYLIEHHBIX GOMNOT U T.M. (IKCKYPCHS).

Tema 4. Tonynsuas coobmecTsa W HX OXpana
(4 4, B TOM 4KCrIe 2 4 Ha MpPaKTHYECKHUE paGoThI)

I'panuie! ¥ apeansl momyasuuii. BospacTHast CTpyKTypa MOITYIALUMA,
POXIAEMOCTh U CMEPTHOCTB. PocT nomnyasiiMy u BocnpoussoacTso. Ca-
MOPETYISALMA B €CTECTBEHHBIX MOMYIALMSIX. Perynsuus nomyisauui ye-
JIOBEKAa M X OXpaHa.

Tlomynsiuusa 4eaoBeKa U €€ OCOOEHHOCTHU.

Xapakrepucrika coobiectB. Cykueccus.

IMpaxmuueckas paboma: W3yyeHWE MPOCTPAHCTBEHHbIX U (DYHKUHO-
HAJIBHBIX 32KOHOMEPHOCTEi KaKoi-TM6o pacnpoCTpeHEHHON B TaHHOM
PErHOHE MOMYJIALIMU XKHBOTHBIX.

Tema 5. Dxonorns BoaHOH 000109kH 3eMJIH H e¢ OXpaHa
(8 4, B TOM yHcClie 4 4 Ha MMPAKTUYECKHE PabOTHI)

OCHOBHBIE TTOHATHS O Boae M ruapocdepe. 3HayeHUEe BOAH B IPH-
POJIE U XO3AICTBEHHOM JIEATEILHOCTH YesioBeka. Bogonorpebnenue. ['eo-
rpadus BOoAHBIX pecypcoB. KayecTBeHHOE M KOMMYECTBEHHOE H3MEHE-
HHWe THAPOPECYPCOB ITOJi BO3IEHCTBHEM NPUPOXHLIX U AHTPOMOIC€HHBIX
dakTopoB. OCHOBHBIE CITOCOGH 3aIIMTH BOIHBIX PECYPCOB OT 3arpsisHe-
HHUA M UCTOLUCHHSA. DKOJOrMYecKHe IpobrneMbl ApajibCKOro Mops U
NPUIEralolHX K HEMY perdoHoB. OxpaHa BOOHBIX pecypcoB. OCHOBBI
BOJHOr0 3aKOHONATENLCTBA Y30€KUCTaHa.

IIpakmuueckue pabomu:: 1. 3HAKOMCTBO C BOA03a6OpPHBIMHM, BOIOOX-
PaHHBIMM U MHBIMH THAPOTEXHHYECKMMM COOPYXKEHHMAMH (3KCKYPCHSA).
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2. ObcnenoBaHMe MECTHBIX BOAHBIX HCTOYHUKOB (POAHHKOB, KOO/ -
LEB, PEK, MPYAOB, BOAOEMOB U T.11.), UX KADTUPOBAaHUE U OMHUCAHUE (K-
CKypcus).

Tema 6. Dxonorusi BO3IMYIHOH 000109xH 3eMau U ee oxpaHa
(4 4, B TOM 4yKcne 2 4 Ha NMPaKTHYECKHE paboThI)

AtmMocdepa, ee ctpoeHue U cocTaB. [IOHATHE 0 YUCTOM U 3arpsS3HEH-
HOM Bo3ayxe. Bunwr sarpsisHeHMit armocdepHoro Bo3nyxa. ['moGanbHbie
H3MeHeHUs atMocdepbl MU MX BIMSHHE Ha 6uocdepy. [IpoMbiliieHHBIE
LIEHTPBI M TPAHCIOPT KAaK OCHOBHBIC 3arpsi3HUTENIH Bo3oyxa. Mepornpu-
ATHA M 3aKOHOAATENIBLCTBO OO oXxpaHe arMocdepHOro BO3myxa.

IIpakxmuyeckas paboma: oGcnenoOBaHUE MECTHOCTH C LIEJIbIO BbIsSIBIIE-
HMS MCTOYHHKOB 3arps3HuTesied aTtMochepsl (IKCKypCHs), COCTaBIICHHE
PEKOMEHAAUUN MO TPEXOTBPALLEHUIO 3arps3HEHHUS BO3MyXa.

Tema 7. Oxonorns aurocdepnl, 0Xpana modIs H Heap Jemian
(10 4, B TOM uMcie 6 Y Ha IIPaKTUYECKHE PabOTHI)

Kpatkasi xapakTepuCTHKa TBEpHOI 060MIOYKH 3emnu (JMTochepsl).
3eMHblie pecypchl. [TOUBH M UX POJIb B XH3HH YEJOBEKA. DKOIOrUs IMO-
YBECHHOI'O MOKPOBAa. BKONOTHYECKH YMCThIE MHILEBLIE MPOAYKTEL

3arps3HeHHe W 3po3uA MouB. 3akoH Pecrniybnuku Y3bekucraH «O
3emie». 3aKOHONATEIbCTBO 00 OXpaHE M PALMOHAILHOM HCIOJIb30Ba-
HHUU 3eMeb.

MunepanbHbie pecypenl U Hx 3HayeHue. [TonaTue Texnochepsl. Biu-
SIHUE NOOGBIYHM ITONE3HLIX HCKOMAaeMbIX Ha 6uocdepy U JNOKAIbHBIC 3KO-
cucTeMbl. TIpHHLMITBI PaLIMOHAILHOTO MCIONB30OBaHUA PECYPCOB HEAP.

IIpaxmunecxue pabomu:: 1. U3ydeHre npoLieccoB 3pO3uM N04YB B KAKOM-
mubo palioHe M pa3paboTka Mep MO ee NPEAOTBPAILEHHIO (IKCKYPCHS).

2. YyacTue B MEPOIPUATHSX 110 CHErO3a[AepXaHHIO, PacyeT BIAaroco-
AepXaHUs HAa ONMPEACNICHHBIX YY4acTKaxX CEIbXO3YyTONMiA.

3. CHop KOLIEKUMIT MHHEDPAIOB, FOPHBIX MOPOA H 06pa3LIOB ITOJIE3-
HBIX HCKOMAaeMBIX ISl T€OJOTHYECKOro, reorpaduyeckoro WM 3KOJIOTH-
YECKOTro KabMHETOB y4eGHOro 3aBelNeHMA.

Jlexyus 8. DKONOrHS KHBOTHOIO H PACTHTEJILHOTO MHPA H €ro OXpama
(12 4, B TOM uHCKe 8 4 Ha MpaKTHYECKHE paGOTHI)

XKupoit opraHusM U XuBoe BelecTBo. COCTaB OPraHH3MOB H GHO-
cheprt B uemoM. IlpoucxoxaeHne XU3HH. DBONMIOUMS OPraHH3MOB H
3KOCHUCTEM.

BunoBoit coctaB XMBOTHOrO MUpa. Ponb XMBOTHBIX B reorpaduyec-
Kol obonouke (6uocdepa) M XO3AMCTBEHHON NEATENIHHOCTH YEJIOBEKA.
Biusinue yenoBeka Ha XMBOTHbINM MHMp. 3aKOHOATENLCTBO 06 OXpaHe U
HCMOJIb30BAHUHU XHUBOTHOTO MHpa.
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Knaccudukauusa pacreHuit. 3HaueHHe pacreHuit B 6ocdepe u Jio-
KaJIbHBIX 3KOCHCTEMAX, a TAKXKE B HEATEJILHOCTH 4esnoBeka. Jleca M ux
pecypchl. ['eorpadus necHoit pactureTbHOCTH MUpa. TpaBIHUCTAs M Tpa-
BAHMCTO-KyCTAPHMKOBasl PaCTUTENBHOCTb. OXpaHa pacTUTEIBHOrO MHpA.

KpacHasi KHHra XWBOTHBIX W PacTeHHIA.

3anoBeAHMKH, 3aKa3HHKM, HALIMOHAJIBHBIE TIAPKH, X POJIb B OXpaHe
XKHBOTHOTO M PacCTUTEIBHOrO MHpa.

Ilpaxmuveckue pabomui: 1. U3yueHre BUIOBOTO COCTaBa XUBOTHAIX U
ONpeACNEHHE UX YUCICHHOCTH.

2. TocewieHNe 3aMTOBEAHBIX MECT (IKCKYpPCHSA).

3. Yuer rutomiaaM M BUAOBOTO COCTaBa 3eJIEHBIX HAaCAXOCHWH B paii-
OHE y4eOHOro 3aBeNeHHS.

4. Yyactie B paGoTe Mo yxomy 3a JeCOM, CaJiOM, KyJILTYPHBIMH pacTe-
HHMSAMH, MO O3€JECHEHHUIO TEPPUTOPHM.

Conepxanne 3konormyeckoii npaktuku (14 1)

1. 3HaKOMCTBO C NMPHPOAHBLIMH YCIOBHSAMM KaKOH-THOO MECTHOCTH
(penbd, runporpacdus, KIMMaT, paCTUTEIbHBIA W XKMBOTHBIA MHUP, CellbC-
KO€ XO3SHCTBO, MPOMBILUIEHHOCTD, 3KOJIOTHYECKAsi 0OCTAHOBKA).

2. C6op dakTryecKoro Matepuana (orMcaHue ToyeK HabnomeHHit B
MOJNEBLIX JTHEBHUKAX C OTOOPOM MpoO 3arpsi3HEHHt BOABI M MOYBHI, AHO-
MAJIBHBIX (POPM pacTeHHit ¥ T.I.).

3. BoisBieHMe M OIMCAaHME NMaMATHUKOB IIPUPOIb (YHHUKAJIBHBIE
IepeBbd, POOHUKH C Je4eOHOH BoAOi; cBoeobpa3Hble GOPMEI CKaJT, yya-
CTKM C DaCTUTCJIBHOCTBIO, 3aHECEHHOH B KpacHyio KHUTY M T.IL.).

4. CocraBlicHHE IKOJOrMYECKOM KapThl ¢ HAHECEHHEM Ha Hee IMpH-
POIHBIX 3KOCUCTEM, HCTOYHHUKOB 3arpA3HCHHU M, MPOSIBIIEHUI 3pO3HH MOYB,
YyYaCTKOB AErpajallid PacTUTEJBHOrO NMOKPOBa M APYrdx Hebrmaronpu-
ATHBIX U3MEHEHUH Cpelbl.

Jkonoruyeckas MpakTHKa MOXET MPOBoOAUTHCA B dopMme 2-3 IHEB-
HOTO TYPUCTUYECKOro IMOXOAa U 3aBEPILUACTCH COCTARICHUEM KOJUIEK-
THBHOTO OTYeETA.

5. Buicuiee oGpa3zoBaHue
5.1. Jins neOHOIOTHIECKAX CREHATLHOCTEH BY30B (IOAroTOBKA 6aKANABPOB)

ITporpaMMa paccunTaHa Ha 54 yaca (38 nmexumit, 16 yacoB ripaKTU4eC-
KMX 3aHATUIT) U 3aBeplIaeTcs, KaK IpaBWO, SK3aMEHOM.

Beenenue

BKONOTHS ¥ €€ COLHUATBHO-3KOHOMHUYECKAS 3HAYUMOCTD. COBpeMCH°
HbIC HAIPABJICHUSA B 3KOJIOTHHU. aJIAPMHU3M, IKOJIOTHYCCKHE INMCCCUMHU3M
M ONTUMU3M, 3KOJIOTHUECCKUHA BOJIIOHTApH3M H Ip. BKONIOrn4ecKoe o6y-
YeHUE U BOCITUTAHME. DKOMOIHUTHKA.
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3anaud 3K0JOrHu

[ToHATHE 0 KayecTBe OKpyXaloiueit cpenbl. HayuHo-TexHHYeCKMi
TIPOTPECC M 3KONOTMYECKU Kpu3uc. OCHOBHBIE 3a0ay 3Komoruu. O6-
IIHOCTDb 33134 3KOJIOTHH U OXpaHa MPHPOABI. DKOJOTHYECKUI peain3m.
BKONOTNYECKOe MBILLIEHHE.

IpesunenT Y3bekucrana Mciam KapuMoB 06 OCHOBHBIX IpoGieMax
9KOJIOTHYECKOH GE30MacCHOCTH PeCHyONMKU: OrPaHHUYEHHOCTh 3EMEJIb-
HBIX PECYPCOB M HM3KMI MX KA4E€CTBEHHBI COCTaB, HEXBAaTKa M 3arpss-
HEHHOCTb BOAHLIX PECYPCOB, ACTpajlalius ApaTbCKOro Mopsi, HEyIOBIET-
BOPUTEJIBHOE COCTOSIHME BO3AYLIHOTO TPOCTPAHCTBA.

OcHoBHEIE MOHATHA H 33KOAbl JKOJIOTHH

OnpeaeneHue 3KOIOrHKA. DKOJIOrUs Kak 6uoornyeckas Hayka. CBssb
3KOJIOTHH C €CTECTBEHHBIMHU, TEXHWYECKUMM U IPYTHMH AUCLIMILUTHHAMM.

IToapaznenenuns skomoruu. O6luasi, roGajbHas M perdMoHanbHas
3KONOrusd. AyT-U CUHIKONOTHSA. DKOAOrKs YeJoBeKa (COLIMATbHAS IKO-
norus). HHxeHepHast 9KOJIOTHA.

DKonoruyeckasi cucreMa (3KocucreMa). YyeHHe O 6HoreoleHo3ax
(6noreouenonorus). CocTaBHbIE YacTH 6MOreoLeHO3a: 6UOLIEHO3 U DKO-
Tomn. Baaumocesasn Mexmy HUMH. DYyHKIUMOHAIBHBIE KOMIIOHEHTHI GHO~
r€OLECHO30B: aOMOTHUYECKHE COCTaBISIONIME, MEPBUYHEIE TPOXYLIEHTHI,
KOHCYMEHTHI, OMOpENyLEHThl (HeCTPYKTOPHI).

Bkosoruyeckas HuIla U ee ocobeHHocTH. JKu3uenHas ¢opma. Kus-
HEHHEIE dopMbl pacTeHMit: daHepoduTh, XeMODHTH, reMUKpUITpOdu-
T, KpUnTodutsl, Tepodutsl. IToHsiTHE GHOIOrHYECKOro crexTpa. JKus-
HEHHBIE (OPMBI XMBOTHBIX. AanTalys U MX BHUABL. Apeaibl U UX KJIac-
cudpuxkanusa. dxosoruvyeckuit apean. [Momynauus ¥ coobliecTso.
B3anmootHoweHuit Mexny HumMu. Knaccubukauusa nomynsumii. Ctpyx-
Typa NONYyISIUAH (MHUCACHHOCTB, NIOTHOCTE M Zp.). BHyrpudyHKumO-
HQJIBHBIE ITOKA3aTeAM MOIMYMSLMK (POXIaeMOCTb, CMEPTHOCTD). ['oMeo-
cra3. [Tonynsuus yesroBeka U ee OCOGEHHOCTH.

Okonormyeckue hakTopel M uXx Kiaccupukauua. JIMMUTHpYIOLIME
dakTOphl. 3aKOH TOJIEPAHTHOCTH. DKOJIOTHYECKAs! BAIEHTHOCTD. B3auMo-
HENCTBUE 3KOMOrHYecKux Gakropos.

JKonornyeckue mpotecchl. TIoHATHE IKONIOrM3aLUMK. 3aKOH 3KOJI0-
THH: 3aKOH 6mo3akoca (B.I. HecrepoB), BHyTpeHHEro IHHaMHYECKOIO
PaBHOBECHSI, HanpaBIeHHOCTH KU HEOOPaTUMOCTH JBOJLIOLMH U Jp.

Opraau3mbl, HX TAKCOHOMHA, YHEPreTHKA, 3BOIOIHA
H XH3HEAeATEIbHOCTD

Opranusm n xusoe Bewectso. Ocobb ¥ BUA. CHCcTEMATHKa OpraHH-
YECKOro Mupa. TakCOHOMHMYECKas HepapXxus opraHu3MoB. Kparkas xa-
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PAKTEPUCTHKA OCHOBHBIX TAKCOHOMHYECKUX TPYIIN XHBOTHBIX U pacTe-
HUH.

DHepreTMKa U TEpMOAMHAMMKA OPraHU3MOB. ABTOTPOGHOCTh YesI0-
BeyecTBa. XeMocuHTe3 U dorocuuTe3. [lepBHYHAs H BTOpUYHASA TPOAYK-
TUBHOCTH. Tpoduyeckue ypoBHH W HEMH. DKOJOTHYECKHE TMHMPAMMIBI.
OtpuuarensHas 3HTponus (HerauTponus). IIpaswia beprmana u Anne-
Ha. Beceobwmit 3akon 6uonornu (o 9.C. Bayapy).

Ilpoucxoxnenue xusuu. Ilpunuun Penu-Bepranckoro. IlpoGiema
KHpaneHO! uucToThl. KoanepsatHele kKamm. JJoGHonoruyeckuit 1 6uo-
Jloruyeckuit 3tansl 3pomonuu. Myrauuu. KonmupoBaHue. THnepUMKIIbL.

OBOMIOLMS OPraHU3MOB. 3aKOH YCKOPEHMS 3BOMIOLMHU. Ponb TOUKH
Iacrepa B 3BOMIOLMH OpraHU3MOB. [IpUYMHH BHIXOIA XM3HH HA CYLIY.
YcnoxHeHue opraHu3MoB B Xxofe 3Bomiouuu. Ocoboe Mecto GakTepHii B
3BOJIIOLIMOHHOM TpoLecce. DBOMIOLMA € MO3ULHI XHMHYECKOM Iajieo-
FCHETHKH.

YcnoBus cyliecTBOBaHHUA OPraHM3MOB (TeMIIepaTypa, OCBEIEHHOCTD,
RJIara, BO3IyX, IOYBa, MMULIEBBIE pecypCHl M Ap.). buornyeckre oTHoule-
HusA. Bausinue opraHu3MOB Ha aGHOTHYECKYIO Cpeny.

DKosorH4ecKkas cpesa, ee COCTaB, CBOMCTBA, 3BOIOMMS H
POIb B PA3BHTHH KH3HH

Ipupona u cpena. [oHarue 6uorona. AGuoTrnyeckas cpeja M abuo-
THueckue dakropsl. Jlntocdepa, ee ctpoeHue M IBosonusa. Pons auroc-
¢epsl B 3BOJIIOLIMH OPraHH3MOB.

Armoctepa, ee coctas M cBoitcTBa. OpraHu3Mbl H (POpMHpOBaHuUE
cocraBa atMocepsl. [TpobaemMa o3oHOBOro ciiosg 3eMiIH.

Bona Ha 3emite. I'napochepa. Ponib Boabl B 3apoXACHHH H 3BOJTIOLMH
XU3HU. Bo306GHOBIsIEMbIE M HEBO30OHOBNsIEMBbIE BOAHBIE pecypchl. Ec-
TECTBEHHAs U TEXHOJOTHYecKasg MeTamopdhHu3alusa npupoaHslx Boa. Poib
BoIbl B 6Mochepe M meATEILHOCTH YEIOBEeKA. AHTPONOICHHOE BO3AcH-
CTBHE YENOBEKa Ha CTOCTAaB MU PEXHUM ruapochepsl.

Buocdepa kax rinobaasHas 3KOCHCTEMA.

O61as xapakrepucTika 6uocdepsl. DBomoluusa 6uocheprsl. TexHOC-
depa 1 Hoocepa.

Buonoruyeckoe npoayuupoBaHue B Guocdepe. I[MoHsTe o Ouope-
cypcax. XapaKTepHCTHK2 OCHOBHBIX 3KOcHCTeM OHochepbl. I'eHODOHI
xuBoit npuponH. EcrectBeHHbIe daKTOphI rMoGaNbHEIX BO3NCHCTBHII Ha
6uochepy. AHTpONOreHHOE paspylieHHe Guocdephl.

Kpyrosopotn BeuiecTB B 6Mochepe. Manblit (OMOT€HHBINH) KpYyro-
BOpoT BewecTBa. KpyroBopoTsl BoABI, yIyiepoaa, KHCAOpoaa, BoAopoa,
cepnl, Gocopa U APYTHUX SIEMEHTOB.
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DYHKIHOHHPOBAHME IKOCHCTEM

OpraHu3auus 3KOCHCTEM M HX MTPOCTPAHCTBEHHO-BPEMEHHAA Xa-
PaKTepHCTHKA. PaBHOBECHOE M HEPaBHOBECHOE COCTOSIHHE 3KOCHCTEM.
YcToiYMBOCTb 9KOCHCTEM, TTIoMexH. CYKIECCHS M KITMMAKC. Camoopra-
HU3alus, caMOperyaums, camoynpasneHue. GyHKIHMOHHPOBaHHE GHTO-

M 300LIEHO30B. DBONIOLMSA IKOCHUCTEM.

Anrponorennoe Bo3neiicreue Ha 6nocdepy u oxpana TPUPOab

Hapononacenenune. lemorpadpudeckie mpoGneMsl U BO3MOXHOCTH
Guocteprl. AHTPOMOreHHOe 3arpsi3HeHHe Grocheps (1urocdepnl, ar-
Mocoepsl, ruapocdepst). Buas 3arpsizHeHuit: XHMHUYECKOE, pATHOAKTHB-
HOE, TCIUIOBOE, LIYMOBOE, 3/IEKTPOMAarHuTHoe. KOHTponb U yrpasieHue
KayeCTBOM MPHUPOJHOMI Cpebl.

ITpuponneie pecypchl M pallMOHANTBHOE MX HCMONb30BaHHE. OCHOB-
HBI€ HAMPaBICHHUS OXpPaHBI OKPYXAIOLIEil Cpebl: OYMCTKA ra30B M CTOM-
HBIX BOX, CO3/JaHHE PECYPCOB-U 3HEProcheperalomux IporM3BOICTB, YTH-
JIM3auMsi M O0E3BpEXHUBAHNE TBEPIABLIX OTXOIOB.

Boiina — raaBHMbI Bpar Hamero JoMa

Boitna, 3x0HOMHKa, IPHPOONONB30BaHME. DKOTOTHYECKHUE CIEACTBUS
BOiiHBHI. JKosorndeckoe opyxue. TepMmosaepHasi BOitHa — Karactpoga
ATl YeNIoBeyecTBa M 6Hochephl. PasopyxeHne-KapaMHAILHEIR MyTh Npe-
AOTBpAIlleHUSA BOMHBI.

Oxonorns Y3bekncrana, oxpana NpUPONHOH Cpeasl W
HOPHPO/IHLIX PEeCYPCOB B pecmydanke

OcHOBHbIE HaIPaBIEHUS 3KOJIOr0-3KOHOMHUYECKON MOMTMTHKH. DKO-
JIOTHYECKOE PaiOHMPOBAHUE TEPPUTOPHH. DKONOTHA aTMOCHEPHOrO
BO31yXa, BOOHBIX U 3€MENbHBIX PECYPCOB M MX OXpaHa. MHHepaIbHO-
CHIPBEBBIE PECYPCH U OXpaHa Heap. Orxonnl. Buonornyeckue pecypes u
ux oxpaHa. Oco6o oxpaHseMble TIPUPONHLIE TEPPUTOPUH. BnusHue co-
CTOSIHMSI OKpYXaloHIeH Cpelbl Ha 3MOPOBLE HAaCENECHUS.

T'ocynapcreennas 5KONOMNTHKA, PETYTUPOBAHME OXPAHBI MPHPOL-
HOM CpelBl ¥ PalMOHANBHOTO IPHUPONONOB30BaHUS. CHCTeMa rocy-
JAPCTBEHHBIX KOHTPOJIMPYIOIUMX M PETYIUPYIOUIMX OPTaHOB. DKOHOMM-
YECKOE DPETryJMPOBaHHE NPUPONONONBL30BAHUA. DKONOrMYECKHIt MOHH-
TOPHHI M 3KoOjoOruyeckas 3kcreprusa. I[IpupomooxpaHHoe
3aKOHOAATENLCTBO.

Mexnynaponnoe coTpyaHHYeCTBO B 0GNaCTH 3KONOTMHM, OXPaHBI
OKpYXalollei cpelbl H palMOHAILHOIO NPUPOAONONb30BAHHA.
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5.2. Jlns HeGHONOrHYECKHX CHEUHATLHOCTEH BY30B
‘ (cnennansHelil Kype)

[Iporpamma paccunrtana Ha 18 gacoB (9 4 nekumit ¥ 9 y MpaKTHyeC-
KHX 33HATHH)

B nononHeHue K nporpamMme MOAroTOBKH 6akaraBpoB npenycmar-
PMBACTCA M3yYyeHHE M3OPaHHBIX Pa3feNOB MHXEHEPHO-M (WIH) CelbC-
KOXO3AHCTBEHHO 3KOJIOTHM (B 3aBUCMMOCTH OT mpoduis By3a).

OO6yyeHue 3aBEpLUAETCH COCTABNEHHEM CIELMANbHON SKOJIOrHYEC-
KOH YacTH B BBINYCKHOW KBalM(PUKALUOHHOIM pabore.

OCHOBbI MHKEHEPHOH IKOJOrHH

IpuponHo-npomsiuiernsie cucremer (ITTIC). MeTtogonoruyeckue
OCHOBBbI MX BhuIeNeHHA. HooBHoreoleHo3. TeppuTopHanbsHO-MpOU3BOA-
crBeHHbIit KoMruteke (TTIK). Crpykrypa TNIIC: koMnoneHTHast, uepap-
XMyecKas, QyHKUMOHaNbHasl, MOopdonornyeckas. PYHKLUHOHNPOBaHUE
IIIC: B3aumoneiicTave, BTHSHNE, BO3NEHCTBHE.

Baunsinue npoussoncrsa Ha npuponHyio cpeny. Mcrounukn Bosneii-
CTBHA | MCTOMHMKH HapylUeHMs M MCTOYHMKHM 3arpsisHeHusi. MHxeHep-
HO-3KOJIOTHYECKME TNMOKa3aTeNM (TEXHUYECKHE, 3KOJOTMYECKHE, SKOHO-
MHYECKHE) M MX MapaMeTphi. MeToabl OUEHKH BO3AEHCTBUS MPONU3BOX-
CTBa Ha MPUPOAHYIO cpedy (METOAbI KOHTPOJIbHBIX CHHUCKOB, METOH
MaTpHll, aHaJIM3 IHarpaMM MOTOKOB, COBMELLEHHbII aHaIM3 KapT). Dra-
bl OUCHOYHOrO aHATH3a. YMpaB/lEHHE BO3NCHCTBHEM Ha NMPHUPOIHYIO
cpeny. MHXeHepHO-3KOMOrMYECKHii MacopT. IpenenbHO-HOMYCTUMEBIE
Bbi6oprl (I1I1B). ' '

MeTonsl MHXEHEPHO-3KOMOTHYECKHUX HCCIEI0BaHUil (TeopeTnyec-
KHe, nabopatopHsle, HaTypHble). MHxXeHepHO-3KoMOrHuecKoe 06cIeno-
BaHHe. MHXEHEPHO-3KOMOrHYecK1e MeponpHsTHS (MHXEHEPHBIE, KO-
JIOru4ecKue, opraHM3auMoHHbie). MHXeHepHOo-3KonornyecKas 3KCrnep-
TH3a MPOEKTHBIX pelieHUid. KoMmnnekcHble cxeMbl MOBBILIEHHS
30GCKTHBHOCTH UCIONB30BAHHMS U OXpaHbl MPUPOIHBIX PECYpPCOB Ha
JEHCTBYIOLUUX TIPEaTIPUATHAX.

DKOJIOTHS CEJILCKOro X03MiCTRa

SKONOrNs MOYBEHHOrO MOKPOBAa. YYEHHE O MOYBE: daxropsl oYBo-
00pa30BaHKsl, COCTaB M CBOMCTBA MOYB, UX THIILL. Ye0BeK U IU100OpOAUe
1oyB. OCHOBHbIE HCTOYHHMKHU 3arpsi3HEHys Mous. [IpuponHast v TexXHH-
yeckas 9po3us noys. OBparooGpasosanue. JlaTeputusaums. 3aconeHue
noys. HopMupoBaHue KOMYCTUMBIX KOHIEHTPALMIi BPEMHBIX WIS €O~
BEKa BELIECTB B royse. OxpaHa IMOYB.

DKOJIOTHYCKHME TMPOGIEMBbI XMMHM3ALMK CEIBCKOTO XO3SICTBA. Bopb-
6a C BpeIHBLIMU PaCTCHHSMH, COPHMKAMH M rpuOKOBBIMH 60NE3HAMH
XMMHYECKHMH H OGHONOTHYECKUMHM METONAMU M €€ HEeOGXOTMMOCTb.
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HecTHumapl, HHCEKTHLMABI ¥ APYTHE 3alUUTHBIE XMMHYECKUE COCIMHE-
HHMA, MX Kinaccudukauus, crocodsl npuMmeHeHud. [JIK necruummos u
Jp. COEAUHEHUN B MpUpPOAHOI cpene. HakorneHue necTUiMAOB B MO-
4yBax, ruapocdepe U atMocdepe. IlecTHLMIB B MPONYKTaX NMUTAHUA, HUX
BIIMSTHUE HA 300pOBbe 4YeaoBeKa. [lecTHLMABI U GHOreOLEHO3bI.

MHuHepanbHble yI0OpEeHUA M HX pa3HOBMAHOCTH: a30THHIE, dochop-
Hbl€, KAJIUITHBIC, U3BECTKOBBIC, DAKTEpUATbHEIE, KOMIUIEKCHEIE. Bo3neii-
CTBHE MUHEPAIbHbIX yOOOpeHMH Ha OKpyXawllyio cpery. Ilpodunax-
THKa OTPULATENBHOIO BO3AEHCTBUS MMHEPATbHBIX yAOOpeHU Ha Npu-
pOOHYIO Cpelly ¥ OpraHHM3M YeJOoBeKa.

BKOJIOTUA CENbCKOXO3ANCTBEHHOrO BOAONMOMb30BaHUA. OpoluaeMoe
demiieienie U ero 3pQPeKTUBHOCTL. Pacxox Boasl Ha opolleHHe M 00-
BoiHeHue. Mcrouienue pecypcoB MOBEPXHOCTHBIX M IOA3EMHbLIX BOL.
[Torepu Boab B MppPUraMOHHEIX cucTeMax. OTpHUaTeJbHOE BO3AEH-
CTBUE MPPUTAaLlMOHHOIO CTPOMTENLCTBA Ha ¢ayHy M dnopy. [Ipobnema
KOMIUIEKCHOIO MCITONIb30BAHUSI BOMHBIX PECYpPCOB.

JlokanbHble M pPErdHOHAJbHBIE NMOCAEACTBUSA THAPOMENHOpALIMIA U
HPPHrallMOHHO-TUAPOTEXHHYECKOIO CTPOUTENLCTBA. APUAM3ALUA KITH-
MaTa. O6MesleHHE ¥ HCUE3HOBCHME MaNTBIX peK M 6010T. BropuuHoe 3aco-
JIeHHe W 3abGonmauuBaHKue 3eMenb. KpUTHYECKHil aHAIM3 MPOEKTUPOBA-
HHUS, CTPOUTENBCTBA M 3KCIUTYaTAllMH KPYTIHBIX MPPUTrallMOHHO-TEXHH-
YeCKUX CUCTeM N coopyxeHuit (KapluMHCKMII MarucTpanbHbIif KaHai,
Kapa-kymckuii kanan, Kapa-Boras-ron, npoekr nepebpocku croka ce-
BEPHBIX peK Ha 1or 1 Ap.). He3aBucuMas U KOMIUIEKCHasI 9KOJTOrHYCCKast
9KCMEPTH3a KaK HEOOXOAMUMBIIl 3Tan MPOSKTHPOBAaHUA THOPOMENHOpa-
THBHBIX U UPPUTalMOHHO-TUAPOTEXHUYECKHX CTPOEK.

5.3. TemaTHKa MaracrepcKax pador

B ocHOBy TeMaTUKH Marvcrepckux paGor nojoxeHa MexnyHapoln-
Hasg nporpamma FOHECKO «Uenosek u 6nocdepa» — MADB (ot anrn:
the Man and the Biosphere), TaKk KaKk UMEHHO OHa B HacCTofliee Bpems
HauGoJiee TOJIHO OTpaXaeT MYTH pelleHMs OCHOBHOM 3aJauM ocyule-
CTBJICHMS B Pa3HBIX PaifOHAX MUpA KOMIUIEKCHBIX MHOTOJIETHHX MCCe-
MOBaHUH BO3IEHCTBUS Y€JIOBEKA HA €CTECTBEHHBIE NMpOLEecCH B GHoChe-
pe, a TAKXKEHU3YYCHHUS BIIMAHUS M3MEHEHMI 3THX IPOLIECCOB HA CaAMOro
YeJIOBEKa.

OduunansHo nmporpamma MAB 6bi1a nipunsta B 1970 r. Ha XVI
ceccuu I'enepanpHoit koHdepenuun KOHECKO. Pykosoacteo nporpam-
MOH M HabmioneHue 3a BHITOTHEHHEM OCYHIECTBIgeT MexXayHapoaHbiit
KoopaAHAauMOHHbIH coBeT (MKC).

ITo nporpamme MADB pa3pa6aThiBaloTcsl CleNyIOLIME BaXHeiiue
Hay4YHbI€ ITPOEKTEHI:

1. DKorornyeckue MOCAeICTBUSA BIUAHUSA AEATENLHOCTH YEJIOBEKA Ha
TPONIUYECKHE U CYOTPONMYECKHE 3KOCHCTEMBI.
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2. DKONOruYeckoe BIHSIHUE PAa3IMYHBIX BUAOB 3eMJIENONb30OBAHMSA H
TPaKTHKHM XO3SACTBOBaHMsl Ha JIECHOM NaHmMuadT yMepeHHO#M 30HBI M
CpennzeMHOMOpDS.

3. BausiHMe NEATENbHOCTH YEIOBEKa M CIIOCOBOB 3eMIIETIONB30BAHHS
Ha MacTOMIla (CaBaHHA U TPABSIHUCTHIE MAaHAIIA(DTH — OT YMEPEHHBIX
DO 3aCyLUIMBBIX PAaHOHOB).

4. BiusHHe NEATENLHOCTH 4YeNoBeKAa Ha NMHAMUKY IKOCHCTEM 3a-
CYLUTMBLIX H MONY3aCyUUIMBBIX 30H C YHECJIEHHEM OCOOOro BHUMAHMSA
TTOCJICACTBUAM HppPUTraluu.

5. DKOOTHYECKOE BIMAHUE AEATETLHOCTH Y€/I0BEKA Ha PECYPCHI o3ep,
Gonor, NeNLT, 3CTyapues M MPUGPEXHBIX PAiiOHOB.

6. BiusiHHE NEATENLHOCTH YENOBEKA HA TOPHBIE M TYHIPOBBIE 3KOCH-
CTEMBI.

7. DKONOrUsA M PaUMOHAIBLHOE HCIIONB30OBAHME OCTPOBHBIX IKOCHC-
TEM.

8. CoxpaHeHHe €CTECTBEHHBIX PaifOHOB M CONEPXALLUErocs B HUX re-
HETHYECKOTO MaTepHala.

9. Okonoruyeckast oLEHKa 60pLOBI C CETBLCKOXO3ANCTBEHHBIMU Bpe-
JIUTENSIMA M UCIIONBb30BaHUS YIOOpPEHHH B 3¢MHBIX M BOJHBIX YKOCUCTE-
Max.

10. BiusAHME OCHOBHBIX BUIOB MHXEHEPHO-TEXHMYECKHX paGoT Ha
YEJIOBEKA M OKPYXAIOUIYIO €ro Cpey.

11. DKonoruyeckmne aciekThi TOPOACKMX CHCTEM C YAEIEHHEM 0C060-
r0O BHMMaHHUS MCIO/Ib30BAHUIO 3HEPTHM.

- 12. BaaumoneiicTue Mexay 1MpeoGpa3oBaHUSAMM OKPYXAIOLIEil cpe-
Abl ¥ CTPYKTYPOH NPHUCIOCOONSIEMOCTH, AeMOorpadUu U FTEHETHKH Hapo-
JOHaceNICHHS.

13. TTounmaHue COCTOSHHMS OKPYXAIOLLEH Cpeasl.

14. MccnenosaHue 3arpsi3sHEHHS OKPYXAIOLIEH CPeIb! M ero BO3Aeii-
CTBUA Ha 6uochepy (AaHHBIA MPOEKT GbLT JOMONHUTEIBHO IIPUHAT Ha
18-it ceccun I'eHepanbHoit Kondepenuun KOHECKO B 1974 r.).

B psine cryuaes pns BhiGopa TeMaTMKM MAHUCTEPCKUX PaboT LiEneco-
00pa3HO UCIIONB30BaTh NPOEKT «BceMUpHas cTpaTerust OXpaHsI IPHpPO-
Abl», MEPBBII BapHAHT KoToporo Geut paccMorped Ha XIV TenepanbHoii
accambsiee MeXIyHapooHOTO CO03a OXpaHbl MPUPOABl ¥ TPUPOIHBIX
pecypcoB (MCOII) B 1978 r. B Awurabage.

Hens naHHOro MpoekTa — BBLIIEIMTH OCHOBHBIE TPEGOBAHMS MO OX-
PaHE XHMBOH MPHUPOABLI H NPEATIOKUTH MEPHI O UX BBLITIOTHEHHUIO, BbIA-
BHTb 3KOCHCTEMBI M GHOIOrMYeCcKHe BUABI, COCTOSHHE KOTOPBIX HACTONLKO
CEPLE3HO, YTO TPEOYET NPUHATHS CPOYHBIX MEP OXPaHBbI; YETKO OBOCHO-
BaTb HEOOXOAMMOCTh Y BaXHOCTb OXPaHbl IPUPOABI M MPEAJIOXUTD MYTH
PacrpoCTpaHEHMAA W BHEAPEHMUS MOJOXEHHH B JOKYMEHTE.

B vacrHoctH, B «Crpareruu» (§ 69, Bropas penakuus npoexta, 1979
I.) M0 OTHOWICHUIO K OUOIOIUYECKHM BHIAM chOpMyTHPOBAHBI ClIELy-
IOLIHE MHUHMMAJIbHBIE 3a0aYU:
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1. IlpenorBpailleHe BHIMUPaHUsS BCEX BUIOB.

2. CoxpaHeHHE JOCTATOYHO XU3HECTOCOOHLIX MOMYIALUHMM KaXIOoro
BUIa M1 obecniedeHHs MaKCHMaJIbHOIO BHYTPMBMAOBOTO pa3HOOOpa-
3uA.

3. ObecneyeHne CTabUIBHOrO BOCTIPOM3BOIACTBA BHIOB, MMEIOILHX
3KOHOMHYECKOE 3HAaYeHHE, Ha MaKCHMAJTbHOM TMPOMbBICTIOBOM YPOBHE.

4. OGecrneyeHHe TAKOTO YPOBHS YHCIEHHOCTH TOIMYNSUHMI BMIOB,
HMEIOLIMX 3KOHOMMYECKOE 3HAYE€HHE, KOTOPOE TapaHTUPYET MX PaLyo-
HaJIbHOE MCITONIb30BaHUE 0Oe3 nonpbma BOCTIPU3BOJUTE/IBHBIX BO3MOX-~
HOCTEH.

5. OxpaHa 3KOCHCTEMHBIX TTPOLIECCOB, HEOOXOAMMBIX IUIA NOCTHXE-
HMSA YKa3aHHBIX BBIILE LIENEH.

Psan temM MaruMcrepckux pa6GoT BeITeKaeT M3 paborthl IlpesmnmeHta
V3bekucrada Mciaama Kapumosa «Y3bekucran Ha mopore XXI Beka:
yrpo3sl 0€30MacHOCTH, YCIIOBUS craﬁmmocm M rapaHTHM [porpecca»
(1997), a uMeHHO:

1. KoMaHnHO-aAMMHKCTPATUBHAs CUCTEMA XO35iMCTBOBAHUA KakK OC-
HOBHASA NMPHYKMHA CIIOXHOM 3KOJOrHYECKOil CUTYaluMM B pecnybiuke.

2. OBoCTpEHHE IKOJOTHYECKONH OOCTAHOBKM B YCITOBUSX CTUXHIHO-
ro repexoJa K pHIHOYHOM 3KOHOMHKE.

3. Bkonoruyeckas 6€30MacHOCTb — [10HaNbHas npobiemMa yejoseye-
CTBa.

4. 3Kosoruueckue npobaeMbl 3eMIECNONb3OBAHUS B CBA3H C OrpaHu-
YEHHOCTHI0O U HU3KMM Kay€CTBOM 3E€MENbHbIX PECypCOB.

5. SkonorMyecKkue MOCAEACTBUS 3aCOMEHHOCTU 3eMe/lb, XMMH3aLHH
" CeNbCKOro XO3MiCTBA U MHTEHCHBHOM JOGBIYM TMONC3HBIX MCKOMAEMBIX.

6. DKonoru4eckue MpobieMbl HEXBATKH M 3arpsAi3HEHUSA BOIHBIX pe-
CYPCOB PECNYONHKH.

7. Apanbckoe Mope ¥ Ilpuapaibe — 30Ha 3KOJIOrH4ecKoro 6eCTBU:
MMPUYUHBI, COBPEMEHHOE COCTOSTHUE, BO3MOXHbIE MTyTH CMSTYEHHS KO-
JIOTM4YECKON OOCTAHOBKH.

8. CoTpynHHYeCTBO TOCYAAapCTB IIEHTPATLHOA3HATCKOIO PErHoHa —
OOMH M3 pEeaIbHBIX MEXaHU3MOB PELUEHUS IKOJOTHYECKHX MPOOIIEM.

9. OxpaHa atMocdepHOro Bo3myxa — BaXHOC HalpaBICHHE 3KOJIO0-
FO-2KOHOMHYECKOH IOJUTHKH.

KpoMe nepeyrcIeHHBIX BbILLE, 11 MOATOTOBKH MaruCTEpCKHX IHC-
cepTauMil (BBITYCKHBIX PaboOT) PEKOMEHAYIOTCA CIEHYIOLIHE TEMBbI:

1. DKosoryyeckas xapakKTepuCTHKa perioHa (pailoHa, ropoja, ceia,
MPENNPUATHS) U MEPONPUATUS [0 €€ YIyYLIEHHMIO.

2. DkocucTeMB TaHANadTa (CTEMHOro, MPeAropHOro, JIECHOro M Ip.),
MX XapaKTEpUCTHKA M U3MEHEHHS B CBS3HM C ACATENbHOCTBIO YEJIOBEKA.

3. UccnenoBaHue (11O IUTEPATYPHBIM M HATYPHBIM JaHHBIM) KaKoi-
160 nonynasuMU XHUBOTHBIX JaHHOTO PErMOHA.

4. XapaKTepucTHKa ¥ TEHAEHLHS BOMIOLHHH OUOreoLEeHO30B XJIOl-
KOBOIO TOJIA.
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5. BausiHue OpOLUEHHUS U MOHOKYJILTYPHOIO 3€MJIENEHS Ha 3KOCH-
CTEMBI IJAHHOTO PErMOHaA.

6. Oxonornyeckue npobreMsl ApaibCKOro Mopsi M INMyTH MX pellie-
HHAL.

7. DKonoruyeckue nMpobGneMsl AEALTHE U HU30BbEB p. AMy-Jlapeu u
OyTH UX pEUICHHS.

8. Dkonornueckue npobiemsl GacceitHa p. Kaiukagapes (wim mo6oit
IpYrofl pexu) U MYyTH HX pellieHUS.

9. OKomoruyeckoe BO3NEHCTBHE YENOBEKA Ha OCHOBHBIE THIIBI MPH-
POIHBIX COODLIECTB ¥Y30eKHCTaHa (CTeIH, IyCThIHH, TOPLI, BOROEMBI M T.11.).

10. CoBeplueHCTBOBaHHE METOAMKH 3KOMOMMYECKOrO KapTHPOBaHUA
H pailOHUPOBAHMA TEPPUTOPHH.

11. Pa3zpaGorka cHCTEMBI 3KOJIOTHYECKOr0 MOHUTOPHHTIA (1A OIpe-
JACJICHHOTO NPEANPUATUS, TPYNIIBl NMPEANPUATHIA WIH TEPPHUTOPHAIB-
HOI eAUHHLbI).

12. Pa3paboTka KOMIUIEKCHO# CX€MBI MOBLIIEHUA 3P HEKTHBHOCTH
HCMOJNIL30BaHUA M OXPaHBl MPUPONHBIX PECYPCOB Ha KaKOM-JIHGO H3
JECHCTBYIOLUMX IIPEANPUATHIA. ,

13. PagnaumoHHoe 0GCnenoBaHUE TEPPUTOPHH C LIENBbIO pa3paboTKu
CMELHKANLHBIX MHXEHEPHO-3KOIOTMYECKMX MEPOTIPUSITHIA.

14. TIpoBeneHue HHXEHEPHO-3KOAOIMYECKOHM - ‘PKCIIEpPTU3bl KaKOro-
MO0 KpYITHOTO NMPOEKTHOTO pELLEHUA.

15. BiusiHMe 3KONOrMYECKOrO COCTOSHHMS OKpYXalolieil cpelnl Ha
COCTOSTHHUE 3/I0POBbSI HacelieHUS (B IpeleiaX ONpeldeeHHOro HaceneH-
HOTO ITYHKTa UMY OMNpeleNeHHOH TEppUTOPHH).

16 DKonoruyeckoe CoCTosiHue 0cOBO OXpaHAEMBIX TEPPUTOpUIl Vi-
6exycraHa (rocylapCTBEHHBIX 3aMOBEJIHMKOB, HALIMOHAJbHBIX [ApKOB,
FOCYJapCTBEHHBIX 3aKa3HMKOB U MAMSATHHKOB MPHPOAEI, NPHPOIHLIX
KOMILIEKCOBR).

 17. BoisiBneHMe HOBBIX 3arpsi3HUTENEN MPUPONHONI Cpeabl M onpeae-
JIEHWE FPCACTBbHO NOMYCTHMMbIX YPOBHEH MX KOHLIEHTPaLMH.

18. CocraBneHue HaydyHO OGOCHOBAHHBIX IIPOrHO30B U3MEHEHHU M KO-
cucTeM (JaHawadTOB, TEPPUTOPHIA M T.II.) U pa3paboTKa peKoMeHaa-
UM IO palMOHANBHON XO3SMCTBEHHOM NEITEILHOCTH.

6. ITocneBy3oBckoe 3KoJ0rHIECKOE 0Opa3opanue

HernpepeiBHoe 3Konornyeckoe obpa3oBaHUe AOIKHO 3aBepILATHCHA
NOAroTOBKOM 6aKasaBpOB WIIM MarucCTPOB, TaK Kak JI0Oble 3HaAHMSA, KaK
H CO3FaHHas Ha UX OCHOBE TEXHHKA, MODPANILHO CTApeIOT M CTAHOBATCH
Mano3dbeKTHBHBIMH.

[Ho3sToMy naHHast mporpaMma KOHLIENTYaJbHO IpEArionaraeT obs3a-
TEAbHOE MOCJIEBY30BCKOE 3KOJOrMyeckoe obpa3oBaHue. Haubonee pe-
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aJIbHBIMM K YAaCTUYHO YyX€ IPOBEPEHHBIMU XU3HBbIO (OpMaMHU TaKoro
o6pa3oBaHUA MOrYT OBITh:

1. TlpuBneyeHHEe CHECLHANMCTOB PAa3IMYHOTO MPOMUISA K AKTUBHOM
3IKOJIOTMYECKOI TponaraHie (YTeHue JNIEKUWd nepen HacelieHUeM, BbiC-
TYTIIEHHS] B CPEACTBAaX Macc-Meana, oOlecTBeHHas paboTa B pa3IMYHBIX
9KOJIOrMYECKMX OPraHM3aLMUAX M T.IL.).

2. UH}popMalLlMOHHO-IIPOCBETUTENLCKAS ACSATETbHOCTD (M31aHHE CITe-
UMAILHEIX U HAy4YHO-TMONYJIAPHBIX XYpPHAJIOB, OpoLIIop, CO3JaHUE KO-
JIOTHYECKHUX TIPOrPaMM TEJeBEACHUS M Pafyo U T.IL.).

3. IlpoBeneHue ceMHHApPOB M HAyYHO-MPAKTHUECKHUX KOHbEpEHLINH
MO BOMpOCaM 3KOJIOTMH Ha CaMbIX Pa3HbIX YPOBHSAX (OT LUIKONBLHOIO,
TOpOACKOr0 WK PaifOHHOro A0 pecnyOjIHKaHCKOro), KOHKYPCOB Ha JTy4-
IUKE MPOEKThl OXpaHbl IPUPOIBI, LIKOJBHBIX OJIUMIIMAL IO TEMAaTHKE
PalMOHANIBHOIO NPUPOAOIOAb30BAHUSA U T.II.

4. [MoaroroBka KaHAWAATCKMX M HOKTOPCKMX IUCCEPTALMMN MO 3KO-
JIOTUYECKOM M NPUPOLOOXPAHHOIl TEMATHKE.

5. TpakTHKOBaHHE Hapsily C TrOCyJapCTBEHHOI LIMPOKO Pa3BCTB-
JICHHOI OOLIECTBEHHOH 3KOJIOrHY€CKONH IKCIEPTH3LL. :

7. Oxoaornyeckas nepenoaroroska na OIIK

®DIIK — Haubonee pacnpocTpaHeHHas dopma MNoOCIEBY30BCKOTO
o6yueHHs M NepenoAroToBKH 0aKalaBpOB, MO3TOMY OHa BBIIEJICHA B
OTHEJIBHYIO TOAIIPOTPaMMY.

TIpy 3TOM HeOGXOAMMO YUYMUTHIBaTh, YTO €XMHOI IPOrpaMMsl IUIS
JKOJIOTHYECKUX TozpasneneHuit win KypcoB PIIK He MoxeT ObITh Kak
BBuny cneunduxku camux OIIK, Tak u BBUY pasHOnpodUILHOCTH 6a-
K&JIaBpOB, IIPOXOOSIILMX HA HUX IMEPENOATOTOBKY WIM MNMOBLHILLIEHUE KBa-
Jubukaunn. [ng 6akanaBpoB BOAHOIO XO3fAHCTBA aKTyadbHBIMU OynyT
OHU BOTIPOCHI, IS TEXHOJOra—Ipyrue, i MEIUKa—TPETHH M T.IL.

OnHako HEKOTopble OOU{HE MPOrpaMMHBIE NPHHLMIBL BCE XE€ MO-
IYT ObITh HaMedyeHbl. K HX YHCITy MOTyT OLITh OTHECEHBI CJIEAYIOLIHE:

1. HoBoe B TeOpMM M IIPAKTHKE IKOJOTHH, PECYPCOCOCPEXEHUU U
OXpaHe OKpyXalollueil Cpeasl.

2. AHaIK3 MaTepUAOB €XETOXHBIX HaUMOHANBHBIX JOKIIAfOB O CO-
CTOSHUM OKPYXAlOILLEH cpeasl M UCIIONB3OBAHUHU NMPHUPOIHBIX PECYPCOB
Pecrrybnukn Y3b6ekucraH.

3. HoBble TEXHOMIOrMM OXpaHbl NMPHPOMHON cpelbl OT IMPOMBILLICH-
HBIX U MHBIX 3arpsA3HEHUH (OYMCTKA ra3oB, CTOYHBIX BOI, CO3NAHHUE pe-
CYpCOB U 3HeprocheperaoliMx TEXHOMOTHM, YTWIM3aLUs U 06e3BpeXH-
BaHUE TBEPABIX OTXOAOB H T.I1.). ,

4. TocynapcTBeHHOE peEryIHpOBaHUE NPHUPONOIOIB3OBAHUA H OXpa-
HBI IPUPOAHOI CpeAbl (3aKOHONATEIBCTBO, rOCYAapCTBECHHLIE IKONIOIH-
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4eCKUE IPOrpaMMbl, 3KOHOMUYECKOE pPETryITUPOBAaHUE, S3KOMOHUTOPHUHT,
IKONMOruyeckasi 3KClepTusa).

5. MexnyHapoaHoe COTPYAHHMYECTBO B OOMACTH 3KOJIOTMH, UCIOJb-
30BaHUSA TMPHUPOAHBIX PECYPCOB M OXPaHbl MPUPONBLIL.

6. 3agaun Ha GmuxaiiliMe S JTeT B 06NACTH MOBBILLIEHMS KAYeCTBA IpHU-
POMHOM Cpelbl, UCTIONB30BAHUSI MPUPOIHBIX PECYPCOB U MH(MPOPMALIMOHHO-
MPOCBETUTEIILCKON IKOJOTHYECKON NIESITE/IBHOCTH.

8. Jlurepatypa
10.1. Pykosoasumye H AMPEKTHBHbIE HCTOYHHKH

Kapumos H.A. V36eknucran Ha nopore XXI Beka: yrpossi 6e30-
MaCHOCTH, YCJIOBUS CTaOUIBHOCTM M TapaHTHH Iporpecca. — TallIKeHT:
V36exucran, 1997. — 315c¢.

HauuonaneHbiit goknan: O COCTOSSHMH OKpYXalOLIEH IPHPOIHOM
cpelnbl M UCMONB30BAaHHU NMPHPOAHEBIX pecypcoB B PecnyGiuke Y30eku-
ctad. — TamkeHr, 1998. — 104 c.

IMepBoe HauuoHanbHoe coobGiieHue Pecny6nuky Y3bekucraH no
pamoyHoi KoHBcHUMH OOH 06 nameHeHuu Kimmara — TaukeHt, 1999.
— 123 c.

3akoH Pecry6mukyu YibekucraH «O6 oxpaHe npuponni» ot 09. 12.
1992.

10.2. Y4eOHMKH H CNIPRBOIHHKH

Oduinuc H.B. OcHoBel GuoreoueHosornu. — M.: u3a-so Mock. yH-
Ta, 1978. —160 c.
¢ HaymoB H.I1. Okonorus xuMBOTHBIX. — Beiciuas wmkona, 1963. —

18 c.

Onywm 0. OcHoBbI 3KONMOrHK. — M.: an, 1975 — 740 c.

[Tonomapesa U.H. 3konorus pacteHuit ¢ OCHOBaMu OHOreoLEHO-
qorud. — M.: TIpoceemenue, 1978. — 208 c.

CoitHuk K.M. u ap. Buocdepa. Ikonorus. Oxpana npuponsl. Cripa-
BoyHoe nocodue. — Kuen. Haykosa nymka, 1987. — 523 c.

Cranunukuit T'.B., Ponuonos A.H. Dkonorus. — M.: Beiciuas
wKona, 1988. — 272 c.

UBanos B.A. UuxeHepHasa 3kojorud. — JI.: uan-o JIeHUHIp. yH-
Ta, 1989. — 152 ¢.

Oxpana npupoasl. CnipaBounuk /Mutpowkud K.II., bepmsina M.E.,
Benuyenko 10.I1. u ap. — M.: Arponpomuanar, 1987. — 269 c.
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Hpunoxcenue 5

METOJAWYECKHUE YKA3ZAHMSA 10 DKOJOTHYECKON
CAMOOLIEHKE BBIITYCKHBIX PABOT BAKAJIABPOB
U MATUCTEPCKMX JACCEPTALIMHA

1. Bsenenne

B Hacrosiliee BpeMs BHITYyCKHUKH By30B B CBOMX IHIUIOMHBIX pa6o-
Tax BBHITOJHSAIOT, KaK IpaBuio, pasaen (rmasy) «OxpaHa OKpyXaloulei
MIPUPOAHOM Cpelbl» WIH «DKOAOrH4YecKkoe OBOCHOBaHHE».

OmHAaKko B CBETE COBPEMEHHBIX TPEOOBaHUN IKONOTMYECKO HayKd
3TOro IBHO HEAOCTATOYHO. DKONOrHYecKas 4acThb JII060ro TEXHKYECKOro
MpoeKTa, B TOM YHUCIIE B Y4eOHOro, HE NOJIKHA CBOAMTECS TOJNBKO K pas-
paboTKe M MEPEUYUCICHHMIO MPUPOAOOXPAHHBIX U pecypcocheperaoimx
MeponpuaTuii. HaoGopor, 3TH MEpONpPUATHS HOKHbBI JIOTHYECKH BbITE-
KaTh M3 MIYGOKOro aHaIM3a CyIECTBYIOLIEH SKONOrH4YECKOi OOCTaHOB-
KH ¥ HAy4YHOro ITPOTHO3a BO3MOXHBIX M3MEHEHHWI TPHUPOAHOI cpeabl
[PY peaIM3aLMH TOro WM MHOro TexHudeckoro peuieHus. Kpome toro,
BBINYCKHHK JIONXEH 00JagaTh HEOOXONMMBIMU TEOPETHYCCKHMM 3Ha-
HUSIMH M NPAKTHYECKMMH HaBBIKAMHU 110 WHXEHEPHO-3KOJOrMYeCKoMn
3KCNEPTH3E TPOEKTHBIX PELICHHH.

3OTUM 3aa4aM H UeNAM B HaWOONbUICH Mepe COOTBETCTBYET BBEIC-
HHME B CTPYKTYPY KBaIM(OHKALMOHHBIX BHITYCKHBIX paboT pa3aena «Jko-
JIOTUYECKAs! CAMOOLIEHKA TNPEIOXEHHBIX TEXHUYECKUX PELIeHH» (B3a-
MEH CYIIECTBYIOUIMX MPUPONOOXPAHHHIX Pa3le/ioB MM KaK JIOMONHE-
HHE K HUM). B HEKOTOpBIX ciyyasix pa3fesl MOXET ObiThb PaclIMPEH [0
obbeMa CreUMaTbHON YacTH BBITYCKHOH paboTHL.

2. O0mHe MOJOXKEeHHA

ITpu skonoruyeckoif CaMOOLIEHKE JII0O0r0 TEXHHYECKOTO PElICHHS,
B TOM YMCJIEe U y4eOHOro, CaeayeT UCXOAUTh U3 TOT0, YTO IKOJIOrMs ABIA-
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€TCS TEOPETHIECKOH OCHOBOM OXpaHbI IPHPOALL. B cBOIO ouepens, oxpa-
Ha NPUPOAbI — 3TO NPAaKTUYECKHE MEPBI M METOIbI PELLEHUS 3KOIOM-
YECKHX 3a1ay.

BaxHeALIMMU 3KONOrMYECKMMH 3a1auyaMu NIPUMEHUTENIBHO K 3KO-
JIOrM4ECKO#f CAMOOLIEHKE BHBITYCKHBIX paGoT sBIsieTCA:

— XapaKTCPUCTHKA 3KONIOrMYECKOi O6CTAHOBKM NMPHUPONHON Cpensl
A0 Hayana peajn3alUuN TEXHUYECKUX PELICHHIA; .

— M3YYCHHE CTPYKTYPH M GYHKUMOHMPOBAHUS MIPUPOTHO-IIPOMBILLI-
JICHHOM CHCTEMBI (WIM CHCTEM), €CITM TAKOBas CYLIECTBYET B JAHHOI Me-
CTHOCTH (WM Xe JaHHass MECTHOCTb SBJISETCS YacThIO IPUPOAHO-IIPO-
MBILUTEHHOH CHCTEMBI); ‘

— @HAIH3 BOSMOXHBIX BO3JCHCTBHI TEXHUYECKHUX PELUCHUI U CBS-
3aHHBIX C HUMH TEXHOICHHO-aHTPOIOr€HHBIX (HAKTOPOB Ha IKOCHCTe-
MBbl M MPHPOLHBIE PECYPChl JAHHOM MECTHOCTH;

— TIPOTHO3 BOSMOXHBLIX M3MEHEHMA NTPUPOTHOM CPEAbl MPH peanH-
3alMM TEXHHUYEKUX DELUEHUIA;

— pa3paboTka MEpONPHSATHII 1O YIPaBIEHHIO 3KOJOIMYECKHMHU
TNIPOLECCAMHM TIPU PEATM3ALNH TEXHHYECKUX PELUEHMIA C LEbI0 coXpa-
HCHMS M ONTHMHM3AUMM CPeABl OOUTAHHUS YENOBEKA, MCIONb30BAHHUSA
OHMOMOTHYECKUX M HEGHUOTOrMYECKUX MPHPOLHBIX pecypcoB.

BaxHeiileit 0coOGeHHOCTBIO CAMOOLIEHKH SIRISAETCS ee obparHas cBA3b
C OCHOBHBIMH pa3sienaMu BBLITYCKHOM paGoTel. UMeHHO B pasnmene 5Ko-
JIOTHYECKON CAMOOLIEHKM JOJKHO GbITh OTPaXeHO, KaK OHa MOBIHSIA
Ha BBIGOP M KOPPEKTHPOBKY TEXHONOTHYECKHX, HHXEHEPHBIX H IPOEK-~
THO-KOHCTPYKTOPCKUX PELUEHHI MCXOAS U3 MHHHUMAJILHOIO yiiep6a oK-
PYXaIOLEH NPUPOXHOM CPeie M 3AOPOBLIO YENOBEKA, COXPAHEHUS npu-
POIHBIX CHCTEM, OIPaHHYCHHMA HOCTYIUIEHUS B 3TH CUCTEMBbI XHMHUUYEC-
KHMX, TEIUIOBBIX, JYYEBBIX M WHBIX 3arpsI3HUTENCI.

B pasnene 3koormueckoit caMOOLIEHKH HOMXHBI OBITh YETKO chop-
MYJIMPOBAHBI U OOOCHOBaHBl WHXEHEPHO-TEXHUYECKHE MEPONPUSITHSI,
HalpaBJI€HHBIC HAa pe3koe OCNabieHHE WIM IOJHOE HCKITIOYECHHME KO-
JIOTHYECKHX NIPOLIECCOB HEraTUBHOIO XapaKTepa IyTeM CO3NaHMA U BHe-
APEHHUSA 6E€30TXONHBIX H MAIOOTXOAHBIX TEXHOJIOTMI, MaKCUMANBbHO
YTWIH3AUUHN CBIPbSl U OTXONOB, COBEPLUCHCTBOBAHUS CITOCOGOB OYHCTKH
OTXOJ0B M CMIOCOGOB CXMTaHHsl TOIUIHBA, UCTIONBL3OBAHUS ATBTEPHATUB-
HBIX 3HEPrOHOCHTENENH U T.II.

BHIILEH3INTOXEHHBIE METOTUYECKHE MONOXCHUS MOryT ObLITH OTHece-
HBl TAKXE K MaruCTEpCKUM AMCCEPTALIMAM.

3. O0nem u cTpykTYpa pa3nena 3KOJMOrHIECKOH CAMOOIEHKH

OG6weM pasnena He NOMXeH MpeBbiuAaTh 15-20 CTPaHULl PYKOITHCHO~
ro (10-15 c1p. mawmMHONMMCHOro) Tekcra. '

Paznen nimoctpupyercs TaGmuamu, a Taxoke CJIeyIolUUMH rpadu-
YECKMMH TNPHIIOXCHHUSIMU: 3KOJIOTHYECKON KapToii-CXeMoi, cxeMoi
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(GYHKUMOHAIBHOM CTPYKTYPHI 3JIEMEHTapHOIO TEXHOOMOreOLEeHO3a U
aJITOPUTMOM YIIPaBJAeHUS CTPYKTypoii M QYHKUMOHMPOBAaHUEM IIpH-
PONHO-TPOMBILIJICHHON CHCTEMHI.

Ha skonorvdeckoii Xapre-cXeMe AODKHBI OBITh ITOKa3aHBI OCHOB-
HbI€ CTPYKTYPHBIE 3NEMEHTHI MPOMBILIICHHOIO, KOMMYHaIbHO-GbITO-
BOFO M arpapHOro 3BEHbEB, GHOreOLEHO3b! (WM JaHmuadTHBIE 30HbI), a
TaKKe YYACTKH IMOBbILIEHHOM 3Konoruyeckoit onacHoctu (I190), kpo-
Me Toro, yyactku (I190), koTophie MOTYT BOSHUKHYTh NpY pCayiM3aliu
MPOEKTHOIO peELIeHUs, BO3MOXHBIC O4ard pa3TMYHOro THIIa 3arpss3He-
HMii, TIPOEKTHpYeMBbie TIPUPONOOXPAHHBIE OOBEKTH U T.II. (PHC. 1).

—
%
rah

b= s 3«EAs [ ¢
(@] 7lee]e[x ] efxc] e PR 12
I3

Puc. 1. Ixomornveckas Kapra-cxema:

J—rpanMia NPOMBIIUIEHHOTO 3BeHa; 2—IpaHHLa KOMMYHAILHOIO 3BCHA,
3—BHYTPH3BEHBEBHE IPAHMLIN; 4—IOPOTH IPYHTOBLE; 5—10pora XA.; 6—napk;
7—pynHHK; §—oboraTurensHas Gabpuka; 9—KoTeNbHasT; /0—XeNe3HONOpOXHas
cranuus; 11—mocrt; 12—xaunsie KBapTansl; J3—rpaxnua soxst [130
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Puc. 2. QyHxuHoOHAIBHAA CTPYKTYPA 3MEMEHTAPHONO TEXHOGHOIEOLIEHO3a:!
a—IUIaH; 6—G6IoK-cxemMa

PyHKIHOHANBbHAA CTPYKTYpa 3JIEMEHTAPHOTO TEXHOGHOreoLEeHO3a
MOXeT OLITh OXapaKTepU30BaHa CXEMOi IPOCTPAHCTBEHHOIO pa3Melle-
HUA 0ObeKTa (06BEKTOB) M GNIOK-CXeMOMH (MX MPUMEpPH MPUBEIEHBI Ha
pHC. 2 11 Cy4asi CKIAAMPOBaHMSI TOPHOM MOPOXBI B OTBAT NPH AOGKYE
ITOJIE3HEIX MCKOMAeMBIX IHAXTHBHIM cnoco60M)

AJITODMTM YNIPaBNEHHS CTPYKTYPOH M (YKIIMOHHPOBaHHEM INpH-
POXHO-MPOMBILLTCHHON CHCTEMBI IIPH pEATM3allMM TEXHHYECKHX pe-
IIEHUH BKJIIOYaeT B ceOs KaKk IMOCIEeNOBaTEbHOCTL paboT, KOTOpLIE
HEOOXOAMMO BHIITOTHUTH B MPOLECCE MHXEHEPHO-3KOMIOTUYECKHX MC-
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C/IeNOBAHMI, TaK M TUIAHMPOBAaHHE MEPOINPHATHA 10 3GGEKTUBHOMY
UCIIONB30BaHUIO M OXpaHe TPHUPOAHON Cpellbl U PECYpPCOB, a TaKXeE
yTIpaBleHME ITUMHM Mepo- mnpuatvsMu. [lpyHuUMIMaNbHAsA cxema Ta-
KOTO aJropMT™Ma NpHBeleHa Ha puc. 3.

PekoMeHayeMast CTPYKTypa TEKCTOBOW YacTH pasjiena creayrouas
(rompasaenel):

— BBOJHaf 4acTh;

— 3JKOJIOTMYEcKasi XapaKTEPUCTHKA PErMOHa (paiioHa, MECTHOCTH);

C60p naHHBIX

DxomoruyecKuit
MOHHTOPHHT
Ay
OnpeneneHne HHTEHCHBHOCTH
BO3nEHCTBUSL

Meponpusitusi He
IVIAHKUPYIOTCS

OrnpeeneHme QOImyCTUMOrO COCTOSHHS
NPHUPOAHOI Cpebl B 30HE BOJIEHCTBHSA

¥

Pacuer noxaszaresnei, obecrneunBalounmx
JIOTTYCTHMYIO MHTEHCHBHOCTD BO3IEH-
CTBUA

Y

Bnifop ¥ 3KONOrMYEcKoe 060CHOBaHUE
MEPOTIPHATHH, 06ECTICUMBAIOLLIX JOITY-
CTHMYIO MHTEHCHBHOCTb BO3NEHCTBUA

A

OnpeneneHne KOHEYHbIX IKONOrHYyec-
KHX Hoka3sarenei

>

YnpasieHHe NpoLecCaMH i A0CTH-
XEHHMS KOHEUHbIX ToKasaresiedt

Puc. 3. AITOpHTM YIpaBieHus! CTPYKTypoit # GyHKIHOHHPOBAHHEM
MPHPOIHO-NPOMBILLUIEHHOM! CHCTEMBI
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~— XapaKTCpUCTHKA IMPUPOJHO-NPOMBIIIIEHHOTO (MAH MPHPOAHO-
arpapHoOro) KOMILIEKCa;

— PAlIHOHATLHOE MCHONB30BAHUE U OXpaHa BOMHBIX PECYPCOB;

— OXpaHa BO3QYLUHOro GacceiiHa;

— PAlMOHANILHOE MCMONB30BAHHE M OXpaHa 3CMENbHBIX PECYPCOB;

— PALHOHATBbHOE NCMOJNB30BAHME U OXpaHA HEAP U MMHEPATBHBIX
pECypCoB;

— ONEPATHBHBIE MEPONPHATHS,

— 3KOJIOTMYECKUA MOHUTOPMHT, .

— JKOJIOTHYECKas OLEHKA NMpeIaracMbIX TEXHUYECKHX U TEXHOJIO-
TMYECKUX PEHICHHI;

— YNPaBACHHE IKOJIOTHYECKMMHU MPOLIECCAMHU;

— KpaTKuil BBIBOL.

B 3aBucHMocTH OT cieumduku B BHIITYCKHOM pabore 3a1a4, CTPYKTy-
P2 TEKCTOBOH 4aCTH MOXET ObITb M3MEHEHa (HEKOTOpHIE noApas3Aciibl
MCKITIOYCHBI WX BBEACHBI HOBHIE, HaATIpuMep, noapasaen «ColUaIbHO-
SKOJIOrHYECKHE MOCNEACTBUS MPOCKTHBIX PELICHUNH» M T.IL.).

4. ConepxaHnue pasnena

OKONOrMYecKas IKCIEPTU3a ABIAETCS O6A3aTETLHBIM 3JIEMEHTOM
CHCTCMBI OXpaHBI OKpyXalollei cpensl. Bo BBonHOM yacTy pasaena 3tor
TE3UC HEOOXOAMMO pa3BUTh Ha OCHOBE KOHKPETHOTO marepuana, a Tak-
Xe OGOCHOB2Th LEM W NMPMHLMOBI KOJOTMYECKOH CaMOOLICHKH BbI-
MYCKHBIX pabor.

B ofueM ciyyae uenp 3KOMOrMYECKON 3KCMEePTU3LI—OTIpENREIEHUE
YPOBHS OMAaCHOCTH WJIM MOCIENCTBMH, KOTOPBIE MOIYT BO3HMKHYTb B
HOpOLCCCE OCYLIECTBICHUSA XO3IUCTBEHHON WM MHOU NEeSTENILHOCTU B
OydyuieM M mpsMo JTM60 KOCBEHHO OKAa3hiBaTh OTPHLIATE/ILHOE BO3/Eii-
CTBHE Ha COCTOSHWE OKpYXaloLeH MMPHUPOTHON Cpelbl U 300POBLE Ha-
CEJICHM . *

OCHOBHOI NPUHLMIT 3KOJOrUYECKOit CaMOOLIEHKU —CHUCTEMHBIIA,
KOMIUIEKCHBIH MOAXOA K PacCCMOTPEHMIO MPO6IEM NPHPONONONB30Ba-
HMS C YYETOM 3KOJIOTHYECKHX, COLUUAILHBIX U 3KOHOMMYECKHX TMOCIE] -
CTBHIL.

B moxpasnene «Dkonoruyeckas xapakrepucruka peruoHa (paitoHa,
MECTHOCTH)» HEOGXOAMMO NaTh KpaTKYIO XapaKTePUCTHKY 3KOCHUCTEM
(6MOreoLEHO30B) H MX COCTARIAIOIUMX: KIMMATOTOMNA (ckopocth, Mno-
BTOPACMOCTb BETPa, YHCIIO IUTHIEH, HX CE30HHAsI IMHAMMKA, TEMITEpATy-
pa, BIaXHOCTb BO3yXa, KOJIMYECTBO OCA/IKOB); TMAPOTONA (XapaKTepHC-
THKA MOBCPXHOCTHRIX M MNMOA3EMHEBIX BOA); 3JadoTona (reHETHYECKHE
THIIbI OB, X MOLIHOCTB M COCTaB); GUONEHO3a (XapaKTePUCTHKA XUBOT-
HOro U pacTUTEJIbLHOTO MHpa, obpauiag ocofoe BHMMaHUE HAa SHIEMH-
YECKHE M pelKue BHUIBI).
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B nompasgene «XapaKTepHCTHKa NPHPOIHO-NPOMBILUIEHHOTO (MM
MIPUPOAHO-arpapHOro) KOMIUIEKCa» HeoOXOAMMO JaTh Kparkoe oIlvca-
HHE BCEX 3BEHBEB KOMIUTEKCA: IIPOMBILIVIEHHOrO, arpapHOro, KOMMYHaJIb-
HO-OBITOBOro. TIpOMBILUIEHHOE 3BEHO XapaKTepU3yeTCsl M0 OCHOBHBIM
oTpaciaaM (ropHOe eJI0, METALTYPrus, SHEPreTUKa, MalIMHOCTPOCHUE H
Ip.). B arpapHoM 3BeHe KpOMe CeJILCKOro Xo3sificrsa HeobXxoanumo obpa-
THUTb BHUMAaHHE HA COCTOSIHUE JIECHOTO M PLIOHOrO XO3SMCTB, a B KOM-
MYHAJIBHO-GBITOBOM 3BE€He—Ha XHIoi (PoHI, BONOCHAOXKEHHUE M KaHa-
JAN3aLHMIO, 3APABOOXPAHEHHE M pexpeallMoHHOe xo3gaicTso. [Ipu aHanu-
3€ CTPYKTYPHI KOMIUIEKCA B 11€JJOM M OTAE/BHBIX €r0 YacTeH Lenecoobpa3Ho
BLIIEJIUTH TPH €0 COCTARIAIONIME: a0MOTHYECKYI0, OHOTHYECKYIO U IIPO-
u3BoacTeeHHy0. HeobxomuMo mokasaTh, KaKk GyHKIMOHMPOBAHHE JIIO-
60ro BHIA MPOU3BOACTBA (MPOMBILIJIEHHOTO, CEALCKOXO3SCTBEHHOIO,
KOMMYHAJIBHOTO) BIMSAET HAa XUBHIE M HEXHUBBIE OOBEKTH OKpyXKalo-
el nmpupoxHoil cpensl. Ilompasaen WITIOCTpPUPYETCS 3KOJOTMYECKOM
KapToif-cxeMoil M GIok-cxeMoit (CM. puc. 1 1 2.).

B 3axnioyeHHe JaHHOIO Mojapasiena HeoOXOAUMO OTMETHTD T€ U3ME-
HEHHMS B CTPYKTYpe M (PYHKIHOHHMPOBAHMU TNPHPOAHO-TIPOMBIILIIEH-
HOTO (arpapHO-IPOMBIIUIEHHOr0) KOMILIEKCA, KOTOPbIE MOTYT IIPOU30i-
THU TIOCJIC BHEAPEHHUS TEXHHYECKHX peLUCHHH.

B nonpasnene «PallHOHAIBHOE HCMOJL30BAHUE M OXpaHa BOIHBIX
pecypcoB» HEOGXONMMO KpAaTKO OXapaKTepu30BaTh CHCTEMbl BOXOCHA0-
XeHHUsA, 3PbeKTUBHOCTh MCITOIB30BAHHS BOXHBIX PECYPCOB, paboTy O4H-
CTHHIX COOPYXEHMI, OTCTOIHUKOB, XBOCTOXPaHWIHIL, HUIAMOHAKOITHUTE-
Jieif, WIOBBIX IIPYHAOB M T.N., KOJIUYECTBO H COCTaB CTOYHBIX, 3 TaKXKe
cOpacHBaeMbIX M MEePEJABaeMbIX IPYTUMM TOTPEOUTENSAMU BOA, TUIAHO-
Bole U (haKTUYecKHe MOKA3aTeIM PallMOHANLHOIO MCIOJIb3OBAaHHA BOA-
HBIX PECYpCOB.

Honpasnen «OxpaHa Bo3ayluHoro OaccefiHa» NONIXEH CONEPXATh
CBEICHHUS O XapaKTepe 3arpsi3HEHMS aTMOC(HEPHOIrO BO3AyXa M MCTOY-
HMKAaX 3arpA3HEHHs, HCXOOHBIE JaHHBIE UIA pacyera pacceHBaHMS 3ar-
PASHAIOILIMX BELIECTB, IMoKa3ateay 3(dEeKTUBHOCTH PaGOTH NMBUIEra3o0-
YUCTHOro 0GOpYNOBAHMS, MOKA3aTeW BHINOMHEHHSA IUIaHa MO OXpaHe
BO3AyLUHOro GacceiiHa.

IMonpasnen «PalHOHATBHOE HCIIONB30BAHHE M OXpaHa 3€MEJIBHBIX
pECYPCOB» AOJDKEH BKJIIOYaTh HaHHBIE IO 3eMJICNONB30BAHHUIO, (HPOPMBI
HapylIeHHs 3eMeJIb B 30HE ACHCTBUA TpeanpusTHid, HCTOYHHKOM Hapy-
LUCHHUS M 3arpsA3HCHHUS 3eMeJlb, 4 TaKXe OCYLIECTRIISIEMbIM MEPOIIPHUATH -
SIM II0 UX TEXHHUYECKOH H OMOJIOTUYECKOH PEKYJIbTHBALIMH.

B noxapasnesne «PallHOHanbLHOE HMCIIONB30BaHME M OXpaHa HeJIp H
MHUHEpaJIbHBIX PECYpCOB» HEOOXOXMMO OXapaKTepPH3OBaTh OOBEMBI M
XapakTep JOOBLIBAEMOrO MHHEPAIBHOIO CHIPbSl, TOTCHLHAIbHBIE (HEpas-
paGaTEIBaEMBIE) pECypChl IMOJIE3HBIX MCKOMAEMbIX, BHIpabOTaHHBIE MPO-
CTPAHCTBA M BO3MOXHOCTM MX MCIMOJNB30BaHUS B HApPOMXHOM XO3SMCTBE,
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BHITTOJTHEHUE [UIAHOBBIX TOKa3aTesIei 10 OXpaHe HEeOp U PaliMOHAJIbHO-
MY HCIOJIb30BAHHIO MHUHEPAIbHBIX PECYPCOB.

Hoznpasnen «OnepaTuBHBIC MEPONPUATUS» JOMKEH COAEPKATH CBE-
ACHUSA O paboTe NMpeanpusaTUs (KOMIUIEKCA) B HEGIArONPHATHBIX KITUMa-
THYECKMX (METEOPOJIOTMYECKHX) YCIOBUAX, a2 TAKKE O MMEBLIMX MECTO
aBapusix, aBapHifHBIX BhIOpocax U cOpocax.

B nogpasnen «3KonorMyeckuit MOHUTOPUHI» HeoOXOAMMO OXapak-
TEPU30BaThb NMpEUIAraeMyl0 CUCTEMY HAOMIOAEHMIT 332 U3MECHEHUSIMH CO-
CTOSHHWA TNPUPOAHOM Cpelbl, BHI3BAHHBIMU PEaM3alMENl MPOEKTHBIX
pewenuit. IIpu 3ToM HEOGXOAMMO yYecTh, YTO TpaBWIBHAS MOCTPOEH-
Hasl CHCTeMa HaONIOAEHMI JOMXHA OGECIEYUTh MPOrHO3MPOBAHUE pa-
3UTHA 3THX U3MEHEHHIA,

Cexperapuar OOH no okpyxaiolueit Cpemsl Opeaen it 3KOMOIH-
YECKH# MOHHTOPHHI KaK CHCTEMY MOBTOPHBIX HaGMIONEHMIL 32 3JIEMEH-
TaMH OKPYXaIOlLE# Cpelibl B MPOCTPAHCTBE M BO BPEMEHH C ONpeneseH-
HBIMM LIEJISIMM B COOTBETCTBMM C 3apaHee NOArOTORJICHHBIMH IPOrpaM-
MaMH. OGBHEKTAMH MOHMTOPHHIA MOTYT GBITH IIPHPOIHBIE, AHTPOIIOTEHHBIE
Y NpHPONHO-AHTPOIIOTEHHbIE CUCTEMBI. Llens MOHUTOPHHra — He TOMNb-
KO ITaCCHBHasl KOHCTaTauus ¢akToB, HO ¥ NMPOBEACHHE IKCIIEPUMEHTOB,
a TaKXe¢ MOICTMPOBAHHE IPOLIECCOB B KAYECTBE OCHOBHI IPOrHO3MPO-
BaHHA. [lo3TOMY NpH MOCTPOEHUHM CHCTEMbI HAGMIONEHHI HEOGXOMMMO
NIPONyMAaTh ITOCTAHOBKY 3KCIIEPUMEHTOB M OCYIUECTBIEHHS MOIEIHPO-
BaHHS 3KOJIOTHYECKHX MPOLIECCOB (HAPUMEP, CAMOOYMCTKH CTOYHBIX
Bol, 06€3BpEXHUBAHUE OTXONOB M T.IL).

CucreMy MOHHTOpPMHIA ClieAyeT pa3GUTL Ha GIOKM (HanpuMmep, Ha
CaHHTapHBIH, 3KOCUCTEMHBIH U JIP.), KAXIbIA U3 KOTOPIX JOKEH HMETh
CBOM 3a/1a4M M CBOIO Galy obecrieueHus.

Hapsiny ¢ npuGopHbiMi MeTonamu HaGMOEHMI HEOGXOIMMO Tpe-
IXyCMOTPETb BO3MOXHOCTL HCIIOJB30BAHUA OMOJOrHYECKUX MHAUKATO-
poB.

[lonpasnen «Bxonornyeckasi OLEHKA MPEVTATAEMBIX TEXHHYECKHUX H
TEXHOIOrHYECKUX PELICHU» SIBMSETCA CTEPXHEBHIM, TAK KAK MMEHHO B
HEM IOMXKEH OHTh cAesaH BHIBOX O LENECOOOPa3HOCTH pealu3aluu
BBIITYCKHOM paGOTHI 110 COBOKYITHOCTH 3KOJIOrMYecKuX Kpurepues. [1pu
3TOM 3KOJIOTHYECKasi IKCMEPTU3A OCYLUECTBISCTCS [0 BCEM BapHaHTaM
TEXHHUECKHUX M TEXHOJIOTMYECKUX peleHMil. MoxXeT GBITh peKOMEHIOo-
BaHa CHEAYIOLIAsA IMOCIEI0BATEIbHOCTh 3TANOB 3KOJOTHYECKOH CaMo-
OLICHKH:

— COCTaBIeHHE OJ10K-CXeM NMPOLIECCOB U ONpEAe/ieHHE KayeCTBEH-
HBIX W KOTHYCCTBEHHBIX ITapaMETPOB TBEPABIX, XHAKHX H ra3o00pa3Hbix
OTXOMOB;

— OMNpEAENCHNUE NaPaMETPOB BO3MOXHBIX (HOPM HapyLIEHUS U (MJIK)
3arpA3HEHHUS TIPUPOTHOM Cpemdsl;

— CPaBHCHHE I10 3THM IOKA3aTeNIAM APYTHX BO3MOXHBIX BAPHAHTOB
TPOCKTHHIX PELCHHIL;
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— OCYUIECTBIEHUE 3KOHOMMYECKOH OLICHKM CPaBHHUBAaEMBIX BapH-
aHTOB;

— cocraBieHHe rpaduka pa3paboTky, IPOCKTUPOBAHUS M BHEIPEHHUS
MPUPONOOXPAHHEBIX ¥ pecypcocheperaouiux MepoTpHSITHil.

Ha cranuu oueHKH BO30ENCTBHS TPOM3BOACTBA HAa NPUPOIHYIO CPEAY
OIPENCIIAIOTCS TIOKA3aTeNMN OTACIBHO 10 KaXIOMY MPHPOAHOMY KOM-
TIOHEHTY € MX MOCJERYIOLIUM COBMECTHBHIM aHaiu3oM. [Ipu BbIGOpe M
TUTAHHPOBAHUMU MEPONPUITHIT HEOOXOAUMO NMPOBEPHUTH, KaK OHH BIHS-
IOT Ha APYTHE KOMITOHEHTHI, # YYECTh 3TO BIHUSHHE.

B noapasnene «YnpaBieHHe 3KOJIOrMYECKHMMM MPOLIECCAMH» HEOO-
XOIHMO PacCMOTPETh MEPOIPUSITHS IO KOHTPOJIIO M YNPAaBIEHHIO Kaye-
CTBOM aTMoc(epHOro BO3AyXa, BOALI, 3¢MeJb, HEAP M IOYBEHHOIO MO-
KpoBa. Ilpu 3TOM HEOGXOAMMO YYMTHIBATBH, UTO Haubosee 3¢PeKTHBHO
YIpaBACHUE MPHPOAOOXPAHHON NEATENBHOCTBIO MOXET OBITH OCyllle-
CTBJCHO IIPU UCHOJL3OBAHHMM MPEHMYIIECTBEHHO 3KOJOTHMYECKHUX Me-
TOJOB.

Crparernyeckasi 3aaya BbIGOpa KOMIUIEKCA MEPONPHATHII 3aKITIO-
4YaeTcd B JOCTMXEHMM Ha OCHOBE MX BHEIPEHHS TpENejbHO AOMYCTH-
MOl MHTEHCUBHOCTH 3KOJIOTMYECKOTO BO3JNEHCTBUSA 10 KaXIOMY HC-
TOYHHKY M KaXAOMY 3arpa3HSIOLIEMY BEIUECTBY WIH HapylHalolueMy
NpHpoaHOe paBHOBecHe akTopy.

YrpasineHHe 3KONOTMYECKUMH IMPOLECCAMH CBOAMTCH K TaKTHYEC-
KHM MpHEMaM 3ajayd, HAllpUMeEp, 3a CYET MCMONB30OBAHHMA HOBEHIIMX
ROCTHXEHMI HaykM U TexHukd. [loapasaen WUTIOCTPUPYETCS aIrOpUT-
MOM YIIpaBieHHUs (CM. puc. 3).

B xpaTkux BbIBOAAX IO pa3feny HEOOXOAUMO AATh YETKYIO U 060CHO-
BaHHYIO NPCILIECTBYIOLIMM MaTepHaIaM OLIEHKY BO3MOXHBIX IKOJIOTH-
YECKHX, IKOHOMUYECKHX U COLIHAJILHEBIX MTOCTEACTBHI BO3CHCTBUSA TEX-
HHYCKHX PELICHUI Ha NMPUPONHYIO CpEay.

5. IlnanmpoBanue yueOHOH RArpy3Ku

B kayeeTBe KOHCY/IBTaHTa 110 3KOMOTHYECKOI CAMOOLICHKE AUILIOM~
HEIX IIPOEKTOB LeJieco00pa3HO IPUBJIEKATh CITEIIHANKCTa-3KO0JOra.

O6beM KOHCYIBTHPOBaHHS TO JaHHOMY pasfeny — 2-3 yaca yue6-
HO#l Harpy3kM Ha paborty.

6. HopmaTusHo-MeToaM9ecKas 6a3a

Ilpu 3konormyeckoit caMooLieHKe JUILIOMHBIX IIPOEKTOB CEAYET HCXO-
Juth U3 KoHuemmm HalMOHANIBHOM 6Ge30MacHOCTH, MPUHATOM B KAYECTBE
3akonHa Pecrybmiku Y36ekucran or 29. 08. 97 r., B KOTOpOit 0c060¢ BHUMA-
HHME YIEIEHO «O0ECIeYEHHIO ONTHUMAIBHBIX 3KOTOFHYECKHX YCJIOBHHM IS
XKHU3HENEATEIbHOCTH YEJI0BSKA U 3aIUWTH 310POBBSA MOAEH, KaK XU3HEHHO
BaXXHOr0 MHTEpeca JIMYHOCTH».
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IpuponooxpaHHyo nesTenbHOCTD pernamenTMpyer 3akoH Pecny6-
JMKH Y36ekucran «O6 oxpare npupomst» ot 09.12.1992 r. Ilenecoo6pas-
HO M3ydaTh M DYKOBOACTBOBATBCH TaKXe CICAYIOLUMMM 3aKOHAMH (M
TTIOA3AKOHHBIMU aKTaMH): «O BoA€ M BOJONONB30BAHNM», «O 3eMiie», «O
Henpax», «06 0co60 OXxpaHAEMbIX PHPOIHBIX TeppUTOpHUSIX», «O6 oxpa-
HE aTMOCQEPHOro Bo3ayxa». «O6 OXpaHE M MCIONb3OBAHUM XUBOTHOIO
MHpa», «O6 OXpaHe M UCTONB3OBAHHM PACTHUTENLHOIO Mupa» u ap. Pan
TIOJIC3HBIX YKA3aHHH W 0606WeHMH comepXuTcst B (pyHIAMEHTAIBHOI
pabore ITlpusupenta U. Kapumopa «Y36eKucCTaH Ha nopore XXI Beka:
YTpO3bl 6€30ITaCHOCTH, YCIIOBUSI CTAGHIBHOCTH M rapaHTUU Mporpecca»
(Tauikent, «Y36exucran», 1997).

TIpu BbINONHEHUH BBITYCKHBIX PaboT B O6MaCTH CTPOMTENLCTBA Clle-
AYET PYKOBOACTBOBaTbCS «TpeGOBAaHMSMM CTPOMTENBHBIX Hopm» KMK
1.03.01 — 96, Bkmouaowmmu «3asiBireHHE O BO3NECHCTBUM Ha OKpyXalo-
uywo cpeny» (Ha cranuu TDO) u «3asiBeHHEe 06 HKONOTHYECKHMX IO-
CIEACTBUAX» (Ha cTamMu paboyero npoekta). O6beM M COCTaB pabor no
OLICHKE BO3NCHCTBUSA Ha OKPYXAIOLIYIO CpEeNy IUISA I060ro BHIa aHTpO-
TIOP€HHOH NEATENbHOCTH PEIIAMEHTHPYETCS HOPMAaTHBHBIM JOKYMEH~
ToM PJII 118. 0027214 52-96.

B Havane 1997 rona paspa6oran u yrBepXaeH «Ilopsimox opraHusa-
UMK M npoBeacHus I'ocyrapcTBEHHOI 3KOMOrM4ecKoii SKCIIEPTHU3HI»,
KOTOpHIA omnpesensieT Tpe6oBaHHA K IOKYMEHTALIUHU, MPEACTaRIAEMOMR
110 BceM OOBEKTaM, NMPeayCMOTPEHHBIM CT. 25 3aKoHa Pecrry6nuku Y36e-
KHCTaH «O6 oxpaHe NpUponbl». YTBEPXKIEH TaKKe «ITepeyeHb KpuTepHu-
€B OLCHKM KayecTBa [0CynapcTBEHHON 3KONOrMYECKOH 3KCMEPTH3bI».

BecbMa MOJIE3HBIM MOXET OKa3aThCH «CrpaBOYHHK 3KOJIOra-3Kc-
TIEpTa», B KOTOPOM yKa3aHbl NPEAEAbHO-AOMYCTUMBIE KOHLEHTPALUK
BPEAHLIX BELUECTB, COOOPaHBI CBENEHHMS O BOAEHCTBMH Ha OKDYXAIO-
LIylo CpeAy OMacCHBIX BBIOPOCOB, OTXOIOB Y T.II.
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Ipunoxcenue 6

YTBEPXIEH
CobpanuneM Yupenurenei
npotokon Nel
ot1-26 oxta6pa 2000 r.

VYCTAB (CTATVYT )
MEXIYHAPOIHOH AKAIIEMMH
BUOC®EPHBIX HAYK (MABHH)

1. O6mue nonoXxenus

1.1 OCHOBHOI HeEJBIO co3naHus MeXnyHapoIHO#H akaxeMuu Ouo-
chepubix Hayk (MABWH), B nansHeiiem UMEHYEMOIt «AKalleMHsI», 51B-
nseTca O6beAMHEHNHE YCHWIMI YYEHBIX Y MPAKTUKOB MO PELICHUIO MEX-
PETMOHAIBHEIX M MEXIOCYJapCTBEHHBIX 3KONIOIUYCCKUX npoGneM M 3a-
IATEE Grocdephl Kak MIO0aTbHON OGOMOYKM XKU3HM.

1.2. AkafeMHs yYpeXAcHa B KaueCTBC OTBETA Hay4HOH ODLECTBEH-
HOCTH Ha CTpeMJiEHHE rocylapcTB COTPyIHHYATh B obnactd rnobaabHoOM
M pErMOHAJILHOI 3KOJIOTHH.

1.3. AKafeMHs CO30aHa B COOTBETCTBUHM € YUPEOUTENBHBIM JOr0BO-
POM, 3aKJIIOYEHHBIM MEXIY MpPEeICTaBUTCIAMHA Hay4HOH OOILECTBEHHOC-
T YKPaHHBl, B JATbHEHIIEM HMEHYEMBIMU «UICHAMU -YUPCAUTELIMH>. B
MOCJIENYIOLIEM COCTaB AKAIEMHM MOXET GbIThb PAaCIIMPEH 33 CYCT BXOXK-~
NEHUS B €€ COCTaB YYEHBIX M 3KOJOrOB-TIPAKTMKOB M3 APYIUX CTPaH
GJIMKHErO M JAJbHEro 3apyOexni.

1.4. AkafeMHsi HE TIPEC/IEAYET KAaKUX-TMO0 XO3AHCTBEHHBIX Y MOJIH-
THYECKMX Lieieil, M SIBIAETCA OOIIECTBEHHOM Hay4HOIl OpraHu3auued,
OpPraHM3allHOHHO OOBLEAMHSIOWEH YYCHBIX M MPAKTHICCKUX paGoTHH-
KOB, BHECILHX CYLIECTBEHHbI BKITaX B Pa3BUTHE H BOIUIOLICHHUC B XU3Hb
uneit Besuxoro yueHoro B.A. BepHaackoro u €ro yueHH4d o 6uocdepe U
Hoocdepe.
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AKazieMusi OCYHIECTBISIET CBOIO AEATEAbHOCTh Ha OOGIIECTBEHHBIX
Ha4jajlax B COOTBETCTBMHM C rOCYAapCTBEHHBIM 3aKOHONATENHECTBOM YK-
PanHbl 006 OGLUECTBEHHBIX OpraHH3aLMSIX.

1.5. Axanemus sIRNIA€TCS IOPHAMYECKUM JIMLIOM, HMEET CBOM pacyer-
HBI CYET, CBOIO MEYaTh C HA3BAHHEM AKANEMHMHM M MPOYME PEKBHU3HUTEIL.
AxafeMHs OCYLIECTBISET H3AATEILCKYIO U HayYHOOPTraHHM3allHOHHYIO
IEATENPHOCTD (CO3bIB O6IIMX COOPaHMit M KOH(pEepEeHLHil, MeyaTaHbe Ha-
YIHBIX TPYIOB M NPOYMX NOKYMEHTOB M T.N.) 32 CYET JIMYHBIX CPEICTB
WIEHOB AKANIEMHMH, NOOPOBOJIBHBIX IOXEPTBOBAHMIX M B3HOCOB KOJUIEK-
THBHBIX 'WICHOB M PalTUYHBIX OOLUECTBEHHBIX (IKOIOrMYECKHX) (POHIOB.

1.6. MecroHaxoxaeHne AKaTeMHH, KaK IOPHAHYECKOro JIHLa: YKpa-
Ha, I. CraxaHos Jlyranckoii o6nactu, yn. TexsMmaHa, 53, T'opHsiit GaKyn-
TET YKPaMHCKOH HHXEHEPHO-TIEAArOrMYecKON aKameMHH.

2. OcHosnbie 331298 AKRneMMH

2.1. OCHOBHBIMH 3a5ayaMH AKafeMHM SBJIFIOTCS:

— TBOpueckoe pa3utHe yyeHus B.M. Bepuaackoro o 6uocdepe u
Hoocoepe;

— PCLUCHHE TEOPETHYECKHX M NPAaKTHYECKUX BOTIPOCOB OXPaHbI
Onocdepsl Kak 3KONOTHYECKOH OBONIOYKM 3eMIH H PalMOHAJIBHOIO
UCIONIB30BAHUA NPHUPOIHBIX PECYPCOB;

~ Pa3paboTKa paLMOHATLHOrO KOMIUIEKCAa MEPOTIPHSTHI MO pelue-
HHIO MEXPETHOHAILHBIX NMPOGIEM 3KOJIOTMH M OXPaHBI MPHPOLBI;

— OOLLECTBEHHAsA 3KOJIOrHYeCKasl 3KCIIEPTH3a KPYTTHBIX HayYHO-TeX-
HHYECKUX ITPOEKTOB;

— MEXIYHapONHOC COTPYNHHYECTBO B OGNACTH IKOJOTMH, OXPaHBI
NPUPOAN M PaUHOHANBHOrO MPHPONOINONb30BAHHS,

— YJacTHC B 3KONOTHYECKOH peabUNIMTaUUH PErMOHOB, OKA3aBIIMX-
Csl B 9KCTPECMAJIBHO HEONaronpHUsATHLIX YCIOBUSAX aHTPOIIOFEHHOTO BO3-
ACHCTBHA Ha 6uocdepy M GHOreolIeHO3BI.

2.2. IlpuMenuTensHo K ycnosusiM Pecriy6ivku Y36eKHCTaH Bax-
HeHIUIMMHU 3a8aYaMU AKaZeMHH SIRISETCS YYacTHe B npoekre «['ocymap-
CTBEHHas MpOrpaMMa o OXpaHe OKPYXalolleil CPeiibl H PallMOHAIBHO-
MY HCITOIb30BaHHIO MPUPOAHBIX pecypcoB Ha nepuon o 2005 roma» u B
Ppa3paboTke OCHOBHBIX HaNpaBACHHH MOBHILIEHHUA 3KOJOTMYECKOH 6e-
30MacCHOCTH, HITOXCHHOK B OCHOBomoiaraouieit pa6ore IIpeauneHra
Hcnama KapumoBsa «Y36exucran Ha nopore XXI pexa: yTpo3ul Ge3omnac-
HOCTH, YCJIOBUA H rapaHTuu nporpecca» (Tawkenr, 1997), a HMEHHO:

— TOBBIIUCHHE KOMUYECTBA M KAYECTBA HCIONB3YEMBIX 3E€MEIbHBIX
Pecypcos, Gopbba ¢ 3aCONEHHEM TOYB M PalMAKTHBHBIM 3arps3HEHHMEM
.TEPPUTOPHUIi;

— OCYIUECTB/IECHHE KOMIUIEKCA BOJOOXPAaHHBIX H BONOCOEpPEraloLMX
MEPONPHUATHI; '
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— pelueHHe npobneMsl ApanbcKoro mops U Ilpuapanss;

— 3¢d¢eKTHBHAs OXpaHa BO3IYLIHON Cpeanl;

— COXpaHEHHE BCErO ECTECTBEHHOTo reHo(OHOa XWBOH NMPHPOIH B
KayecTse MCXOQHOM 6a3bl IUIS BHIBEACHHS HOBBIX KYJABTYPHBIX PaCTCHHMH
H XHBOTHBIX.

2.3. IIpUMEHMTENBHO K YCIOBUAM YKpavHbl BaXHEHIIIMMY 3a1a4aMH
AKaeMHH SABISIOTCA:

— y4acTHe B pellieHUHM mpodnemnl YepHOObUIA,

— pa3paboTKa MEpOINpHATHII MO HOPMANM3aUHUH IKOJIOTHYECKOH
06GCTAaHOBKM B TAKMX NPOMBILUIEHHO 3arpsA3HEHHBIX PErHOHax, Kak JIoH-
6acc, Kpusoii Por u 3anopoxse;

— M3y4YeHHE IKOJIOTMYECKHX HOCJICACTBUIA PECTPYKTYPU3aLIMH YIOJib-
HOM TIPOMBIIUTEHHOCTH M MAaCCOBOTO 3aKpPHITHUSI YTOJNBHBIX IIAXT,;

— pa3paboTKa NPUPOTOOXPAHHBIX M PeCypcocOeperaolux TeXHO-
JIOTHHA.

3. Ynencrso B AKajicMHH

YrreHaMn AKaJeMHM SBISIOTCA ACUCTBUTEC/bHBIE WIEHH! (aKaleMu-
KH) U WICHBI-KOPPECIIOHACHTHI.

3.2. JeHCTBUTENbHEIMU 4eHaMM (aKaJeMHKaMHM) MOTyT ObITh: KakK
MpaBWIO, JHLIA, UMEIOLIHE YYEHYIO CTENICHb AOKTOpa HayK, YYEHOE 3Ba-
HHe npodeccopa WIN aKaJeMHYECKOro 3BaHHUS, a TAKXKE KPYIIHbIE rocy-
JIapCTBEHHHIE WJIH OOLIECTBEHHBIE HEATENH.

3.3. YneHaMH-KOPPECIIOHACHTAMH MOTYT OBITH JIMLIA, UMEIOLIHE yUe-
HYIO CTeneHb KaAHAWAATa HayK, YYCHOE 3BaHME HOLICHTA, a TAKKE Maruc-
TPH M CIELHAIUCTHI, TPOSABUBILUNE ceOA B 00ACTH 3KOJOTHH U APHPO-
JMIOOXPaHHOM NEATECIHBHOCTH, BKIIIOYAs U3BECTHBIX MACATENEH, XYPHAIHC-
TOB, YWIEHOB OBHXEHUS "3eJIeHBIX" U IPYrMX OOGIECTBEHHBIX
3KOJIOTMYECKHX OpraHU3alMid.

3.4. AkaneMUYecKHWe 3BaHMA ACHCTBUTENBHBIN YieH (akameMuK) U
YWICH-KOPPECHOHACHT IIPHCBANBAIOTCH MOXU3HEHHO.

3.5. IlepBoHayanbHEIH cocTaB wWieHoB AKanemuu omnpenensercs Co-
6paHHeM WICHOB-yYpeauTeneil. B mocnenyomem AKageMHs MONONHSAET-
Cs HOBBIMH WIEHaMM Ha YCJIOBHSIX KOHKYPCHOro orbopa B COOTBET-
CTBMM C MHCTPYKLMEH, yraepxnaemoit IIpeanmmymoM AxaneMHH.

3.6. onyckaercs NMPUHATHE B WICHH AKaJeMHH KOJUIEKTHBOB yue-
HBIX (B KAYeCTBE KOJUIEKTUBHBIX WICHOB).

3.7. UneHcTBO B AKaIEMHH YIOCTOBEPAECTCS AUILUTOMOM AEHCTBHTE/Ib-
HOro wieHa (akaJeMHMKa) WIH WICHa-KOpPECIIOHACHTA.

4. INovernsie el AKAIeMHAH

4.1. 3a BbLIAIOLIMECS 3aCAYTH B 0OnacT 6MocGepHBIX HayK U 3KOJIO-
rHYECKOU MOJMUTHKH MOXET OBITh TIPHUCBOCHO aKaJeMHYECKOE 3BaHHE
ITOYETHOro WwieHa AKaneMHH (IIOYETHOro aKaJeMHUKa).
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5. Crpyxrypa AKajeMBH

5.1. AkageMHs COCTOUT U3 YKpauHCKOro otaeseHus. B panbHeitueMm
KOJMHAYECTBO OTAE/ACHUI MOXET ObITh YBEIWYEHO IO Mepe NMPHUHATHA B
cocTaB AKafeMUH HOBBIX WIECHOB.

5.2. Kaxnoe orneneHue nepBoHaYaIbHO COCTOMT U3 10 meiicTBUTEND-
HBIX WICHOB (aKageMHWKOB) M 10 WieHOB-KOPPECIIOHAECHTOBR.

ExeronHoe nononHeHue oTAeNieHUH OrpaHMYMBaeTCs S5-10 AEHCTBH-
TENBHLIMU WieHaMy (aKaJdeMHMKaMH) M 5-10 WicHaMH-KOPPECTIOHACH-
TaMH.

5.3. Kaxnoe oraeneHUe COCTOUT U3 TPEX HAYYHBIX LIEHTPOB: Npodiem
6uocepsl 1 Hoochephl, PETHOHANBHOM 3KOMOTHM M MEXPErHOHATBHBIX
Nnpo6JieM OXpaHHl MPHPOAHK.

6. PyxoBonsumine oprannl AKaJeMuH

6.1. Paboroit AKkaneMHs pyKOBOASIT CONPE3UACHThI-aKAAEMHKH, SIB-
NSIOLIMECs OOHOBPEMEHHO PYKOBOAUTENAMM OTHejeHUM. HayyHbiMu
LEHTpaMM OTACNEHUN PYKOBOJST aKaJAeMHWKHM-CEKpETapH.

6.2. Conpe3uneHT GYHKIHMIO PYKOBOACTBA AKANEMMEN OCYLICCTB-
JIIOT NOMEPEMEHHO (B COOTBETCTBHU C XPOHOrPaMMOil, YCTaHABNKBAe-
Mot CobpaHHeM WieHOB-yupeauTeieit). PykoBoauTens AKajieMHH B JaH-
HEIA ITEpUON BpEMEHH HMMEHYeTCH ACHCTBYIOLIMM CONMpPE3HJICHTOM-aKa-
JEMHKOM.

6.3. Comnpe3nueHTh-aKaIeMUKH H CeKPeTapH-aKa{eMHKH COCTaRIIA-
101 IIpesanym Akanemuu.

Ecnu npu ronocoBanuu wieHos Ilpeauauyma Oyner nogaHo ogvHa-
KOBO¢ KOJIMYECTBO TONOCOB «3a» M «IIPOTHB», TO peluajollee 3HayeHue
HMMEET rojoc AeHCTBYIOILEro COIpe3uICHTa-aKaIeMUKA.

6.4. BriclUMM oprasoM AKaneMHH SIBISIETCS oblee CoObpaHHe ee wie-
HOB, CO3BIBAEMOE HE PEXe ONHOTO paiza B TPH roja.

Ob1uee cobpaHue 3aCiyuIMBaeT OTYETH CBOMX PYKOBOIMTENIEH, yT-
BEpXIAaeT CNUCKU HOBHIX 4WiIeHOB (1o npencrapneHuio IIpesnanyma) u
BCE PYKOBOISLUME OOKYMEHTbl AKaIeMHHM, UIMCHEHMS K HHM.

TIpaBo rosoca UMeloT Kak OeHCTBUTENBHBIE WIEHH! (AKAOEMHKH), TaK
A WICHRI-KOppeCNIOHNeHTH. KaXIuii KO/UIEKTHBHBIN WIEH IONb3YeTCs
OIHUM roiaocoM. Bee peiieHnsi MPpUHHAMAIOTCA TIPOCTHAIM GONBIIMHCTBOM.
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