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BBEJEHUE

B nocnenruye roabl 3KOJA0THYECKHUE [IPOONEMBI CTATM HEN30EXHbI-
MM CIYTHHKAMM COBPEMEHHOHU LuBuau3andu. OCTpoTa 3TUX Npodaem
00ycnoBIeHa AKTUBHEIMU BOBJICYEHMEM NPHPOAHBIX PECYPCOB B Chepy
X03IHCTBCHHOM NeATCIBHOCTU YEI0BEYECTBA.

CyiecTtBoBanue Moboro oo1iecTEa 066CNeYUBaCTCA HE TONBKO TIPO-
CTBIM BOCIIPOU3BOACTBOM MATEPHAJIbHBIX BJIar, HO U YBENIMYEHUEM UX
pa3HooDpa3usa, a TAKXKE yNydUIEHHEM HX KAYeCTBEHHOIO COCTOSHMA.
fTpouecc 31oT HenpepriBeH. HMEHHO OH NpeAnoiaraeT UCIoJIb30BAHUE
PaCIIUPAIOLIErocs CreKTpa PUPOJHBIX, MATEPUANBHBIX H SHEPTETHYEC-
Kux pecypcoB. IIpy 3TOM pecypchl 110000 Bia npeodbpa3yioTes nyrem
NpUMEHEHUS Pa3MYHbIX TEXHONOTUH B TPOJYKT notpebnenus, Oanako
HAa 3TOM XU3HCHHBIN UMKN NPOAYKTA HE 3aBepiuacTca. OH MpoaoKaeT
«XHTh» B JPYrOM KaueCTBE — AKHOO0 B BUAC BTOPMIHOIO ChIPbA, TTOCTYTIA-
IOLErO CHOBA B IPOU3BOICTBO, MO0 B BU/IE OTXOA0B, BO3BPALIACMBIX B
[PUPOAHYIO Cpely. EC/IM UMETD B BUily, 4TO COBPEMEHHAS UMBAIN3AIHSA
pacronaraet COTHAMHM ThICAY TEXHONOTHH (0T CIIOCO60B A0OHIYY NOjIe3-
HbIX HCKOTIAEMBIX JO NPOU3BOACTBA HEOOXOAMMBIX )1 4€/10BEKA TOBA-
POB), TO MPHUBCACHHAA CXeMa BECbMa YCTKO TIPCACTABISACT NPO[ECC BOC-
IPOU3BOACTBA MATEPHANIBHbBIX Bnar, OTPaXacT MPOLECC HET PEPHIBHOTO
0OMEHa pa3IM9IHBIX BELIIECTB Y SHEPTHI MEXAY IPUPOIHOM CPEJIOHU U Yye -
TOBEYECKUM COODLIECTBOM.

B xone Takoro obMeHa 00LIECTBO 0Ka3bIBAET ITOCTOSAHHOE — H 00Mb-
1eH YaCThIO HETATUBHOE — BO3/I€MCTBHE HA OKPYXAKONIYI0 TPHPOIHYIO
Cpeay, TOCKONbKY BCE UCITO/Ib3YEMBIE BEILIECTBA X BUJbl SHEPTUHU ABAA-
H0TCS KOMIIOHEHTAMU NPUPOIHOM Cpefibl, B3aMMOCBA3aHbl APYT C IPYTOM
1 GOPMUPYIOT IPUpOAHYIO cucTemy. I1o3ToMy u3BAeYeHUuE 11060T0 U3
HUX HE TONBKO 3aTparkBacT BCIO CUCTEMY, HO U BhI3bIBAET B HEll BO3MYy-
HICHAA pa3TuYyHON 3HAYUMOCTH, TOCNEACTBHUA KOTOPBIX MOTYT IIPOSBUTD-
C Cpa3y WM B OTAAICHHOM OynylieM. YpoBeHb TaKuX, KaK Npasuio,
OTPHULIATEABHbIX NOCAEACTBUIA 3aBUCUT OT MHOTUX (GAKTOPOB U MOXET
OUCHHUBATLCA AMDO ONBITHEIM [IyTEM, IM0O0 YACTEeHHO, Ja U TO JTUHIb B
HEKOTOPLIX, BECbMAa OrPaH MYEHHbBIX CAYYasiX.



Beedeniie

JesaTETBHOCTD YEA0BEKA B €70 B3aHMOOTHOIE HAAX C TPAPOROHA HA
CeroJHaHMHA aeHp MpUBETa K OYEeBAIHBIM 115 GoNbMUHCTBA JTIOAEH
3eM;iu Ipeobpa3oBaHUAM YCI0BUHA XU3uu, [Tocie1cTBHA YeTOBEYECKOH
(aHTpOTOTEHHOM) NEATEIbHOCTH KPACHOPEYMBO BRIpaXalOTCs B CEAYIO-
IeM:

» U3MEHsETCA NaaAadT 38MHOM TOBEPXHOCTH BCIEACTBHE BLIPYD-

KM IECOB, paCIalliKK CTeNeil, MeMopaltMi, CO3IaHUA HCKYCCTBEH -
HBIX 03€p, MOPECH, BO3BEACHUS METAIIONHCOB, CTPOUTENbCTBA J0-
por, KaHaloB, Tpacc;

e U3MEHAETCA COCTAB IPUPOJHOM Cpellbl, KPYTOBOpPOT U banaHc e
COCTABASIIOLIUX B PE3YITATE HIBITHA NOJNE3HbIX HCKOMAEMBbIX, 4
TAKXX€ NTPUBHECEHUA HE TOABKO M3BECTHBIX, HO U HOBBIX, PaHee
HEH3BECTHLIX IPUPOIE KOMITOHEHTOB, 3arpA3HAIOIINX TPOAYKTI
mATAHUSA, cpeny OOMTaHHA M OPraHU3MBI, €€ HaCeAAI0IHeE;

e U3MEHAETCA TEIVIOBOM HanaHc 3eMJIM U3-32 HAKOTINIEHUS B ATMOC-
depe NblJIM U ra3oB, CO3JAI0IIMX «[1apDHUKOBB I 3 PeKT»;

® U3MEHSETCH COCTAB XXMBOTHOIO W PACTUTEABLHOINO MUPOB 3a CUET
CHuXeHusi OMopasHoobpa3ns Ha BUIOBOM, NOTYJIALMOHHOM M KO-
CHCTEMHOM YPOBHSIX B Pe3YJIbTAaTe KaK IIpsAMOro MCTpebieHna
XHUBOTHbBIX U paCTCHHH, TAK U OTPHLATCIBHOTO BO3ICHCTBUS HA HUX
aHTPOIIOTEHHOM cpeibl, a TakKXe Hnarogaps Co3gaHUIO HOBBIX ITO-
POJ XUBOTHbIX B COPTOB pacTeHUH U MX TEPEMELICHHUIO HA HOBBIC
MECTa OOUTaHUS;

* U3MEHSIOTCH YCIOBUSA ITPOTEKAHKWS NP HPOAHBIX IIPOLHECCOB, UX CKO-
pPOCThH, HANPABAEHHOCTh, CTeTIeHb 3aBEPHIEHHOCTH, YTO 00YC/OB-
JieHO nNpeobpa3oBaHUaMA NaHAmadTOBR, HAPYUIEHUSAMHE PEXHUMOB
BOIOTOKOB, aTMOCHEPHBIX IPOLECCOE U AD.;

* UIMEHSIOTCA CBA3M B IPUPOJHLIX CUCTEMAX MEXIY CTPYKTYypaMu
1 KOMIIOHEHTAMM,, UX COCTABASIONIMMH, BKIIOUas U BULOBOE pa3-
HOO0Dpa3ue GpaAOpHI U GhayHbl, YTO HAXOOUTCA B IPSIMON 3aBUCHMO-
CTU OT 3aIpA3HEHUSA CPEIBI, UHITUS PECYPCOB OPraHUYECKOTO |
HEOPraHUYECKOTO MUPA, Ipeobpa3osaHusg naHaagTOB.

IMogBnenne noKansHbIX, perMOHATBHBIX, [100ABHBIX U3MEHEHUH B
OKPYXaIONICi HAC NPUPOAHOU cpeae TpeOyeT pa3pelleHU SKOToTuyec-
KHx Mpo6aeM U 06YCN0BIEHO IIPEXae BCero CAeAYIOLIMMHY IPHYHHAMU!

1) moBeaeHueM o npeaena (a2 B HEKOTO PbIX CAYUAsAX — HCYEPIaHu-
€M) CIIOCOOHOCTH IPUPOIL K CAMOOU M LLIEHH KO M CAMODETYJIAHUH, a TAKXKE
3HAYUTEJILHBIM COKPAallleHUEeM 3aI1acOB TTONE3HBIX HCKOMAaeMbIX B CHIIY UX
IPUHIMOUANBHON OrPAHHYEHHOCTH B HEBOCITOJIHHMOCTH,;

2) HECOBEPIISHCTBOM [MOABILI0 LIETO 60AbIIMHCTBEA UCTOJIB3YEeMbIX,
TA4K HA3LIBAEMBIX DKOJI0THYCCKHU TPA3HbBIX TEXHOJOTHH B IPOMBILIIEHHO -
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CTH M chepe yeuyr, YTo ONpeaeseTcs HA3KUM YPOBHEM HAYYHO-TEXHH-
4eCKOro MpOrpecca ¥ APYruMu (HhakTopamu, BeaeacTBue uero 90-95%
CTIONB3YEMBIX TIPUPOIHBIX PECYPCOB NOCTYIAET B OTXOAbI M Kb 3—10%
MOJE3HO UCNOAB3YETCA 15l YAOBAETBOPEHUA NOTPEOHOCTEN HaCeIeHu,
3) HeNOCTATKAMY B OpTaHM3allHOHHO-NPaBOBO# U SKOHOMUYECKOH
JEATENBHOCTH TOCYIAPCTB, [POCYCTAMH B DKOJOIMYECKOM BOCTIUTAHUN
1 0Opa30oBaHUM KUTENCH [IaHEThl; Y COJIbIIMHCTBA HaceneHus 3emMnIu
CHOPMHUPOBaHO NOTPEOUTENLCKOE OTHOWEHHUE K IPAPoOIE, a 11pobnema
OXpaHbl OKPYXAOLIEYN CPE/ibl UCAOBEUECTBO NOUYTH HE BOJIHYET.
[TocTteneHHO uaes oXpaHsl IPUPOALI OT PA3PYILIEHUH H TOBPEX/IE-
HUS$ €€ Co CTOPOHbI 4€/10Be¢Ka nepepocia B hopmy 6opbObl 32 paguoHA b-
HOE pecypcomoib3oBaHue. BosHukaa HeEoDXOAUMOCTh IJIAHUPOBAHU A
NOTPeOHOCTEH B peCypcax u OpraHH3anuy paboT 1o COXpallcHUIO pecypce-
HOTO [OTEHI[MANa KaK 64361 s HENPCPLIBIOTI0 9KOHOMUUYECKOTO poCTa.
[lepexon K NOHUMAHUIO HEODXOAMMOCTH COXPaHEHUS ECTECTBEHHOHU
IpUpPOAbl ¥ CTAOKMABHON OKPYXAIUIEH Cpellbl HAaYal OCYUIECTBAATHCA
TONBKO BO BTOpoi mosoBuHe XX B. Oco3HaHUE BAXHOCTH 3TOH npobne-
Mbl TPOU3OLIIO NIPEXAE BCErO B TEX CTpaHax, KOTOPHIE ABAAIUCE KPYII-
HBIMA MOTPEORTEASAMU 3HCPTHU U JpyTMX NpUPOAHbBIX pECYPCOB, a MO~
TOMy GbL1H OCHOBHBIMH 3aTPA3HUTENAMHU OKpyX)awleH cpeabl. CBoero
poaa TOYKOH OTCYETA B OCYLIECTBACHAM TPUPOAOOXPAHHOMA NeATENbHO-
CTH, OCHOBAHHO# Ha HOBOM MbIILIEHHM, CJIEIYET CYUTATH PE30OAIOLUNHU
['enepansnoit Accambnen OOH w FOHECKO, npuusarteie B nekabpe
1968 r. Ux uaeu 66114 UHTErpUpOBaHbI B pelueHust CTOKTONbMCKOMH KOH-
tepetyn 1972 r. («/lexnapanus NpUHIUTIOB» ), Ha koHdepenuuu OOH
B Puo-ae-Xaneiipo (1992 r.) 6bu1a npunsiTa «JdekIapaluus 10 OKpyXa-
IOLUEH CPEie W Pa3sBUTHIO», COMEPXKAILIAA COrTacoBaHHbIe co 179 npaBu-
TEJLCTBAMU JOKYMEHTbE, OITpEe nEAABILNE TIpaBa U 06543a1/HOCTH CTPaH B
nene obecreyeHud PA3BUTH A [IUBUMIH3ANKMY X 0AaroCoCTOSIHAS JTIOTe .
B mocnennue roxn! noa naBneHueM yxyauamuehcs 3K0JI0THYECKO
0OCTaHOBKY BO MHOTMX CTPaHAX MUPA, a TAKXKE 01aroaps IeATeIbHOC -
TH MEXAyHapoAHOMH oburecTBeHHOCTH («Jdeknapanua Puo», «IloBectka
aHs Ha XXI BeK» U ap.) BonpocaM (GopMUpoBaHUL HOBOTO MbIIIIEHUS
Npuagaetcs Bee DOMbIIAA 3KONOTHYECK AT HATIPAB/IEHHOCTH Ha BCEX YPOB-
HAX 00YUeHMsI, a TAKXKE M BOCITMTAH U A10JeH. BTO aKTyalbHO TSl KaX -
JOT0 4€/10BeKa OT CAMOro poXAeHUA U 10 YXOId €10 U3 XU3HU. MeHs-
Y0TCS IMIUB AKIIEHTHL. B HOLIKONBHOM Bo3pacTe peBaNUpYET BOCMUTA-
TEIbHBIN Mpollecc, B IUKOIbHOM — 00pa30BaTeNLHBIA, a BO B3poC.IoM —
CO3HATEIbHBIH.
B BhicIUe# 11KoJIe posis M 3HAYSHUE YK OA0THYECKOTo 0Dpa3oBaHus
CYIIECTBEHHO BO3pacCTaeT, TAK KAK BHITIYCKIIMKH BY30B B CBOE Mpodec-
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CHOHAJIbHOM EATENbHOCTH (B 3ABUCUMOCTH OT €€ HANPABJICHHOCTH) y4a-
CTBYIOT TUGO B 3KOIOTMYECKOM BOCITUTAHUK ¥ 0Opa30BaHHH HOBBIX ITO-
KONECHWH, MO0 B pa3BUTHM HOBBIX TEXHOJIOTHWH, npoliecCcoB B cdepe
IPOM3BOACTBA U ycayr. Ho3uTHBHBIE H3MEHEHUS B CTPYKTYPE DKOHOMHKH
obecnevaTt yCTOHYUBOE PA3BUTHE 00LIECTBA M CO3AaAYT IS HACEIIC HUS
3eMITH JIy4lIMe YCIOBUSA XHU3HM NPH PALIMOHAIBHOM HCIIONb30BAHUH
pecypcoB De3 HaHeCeHM yurepba okpyxkalomei cpeie, coxpaHss ee by-
OYHIMM ITOKONCHHAM.
YcToHuMBOE pasBUTHE KOCHCTEM 3eMIM BBI3bIBACT:
* HEOOXOAMMOCTE IUMPOKOH MIPoraranibl HOBbIX 3THYSCKUX NPUH-
LIMITOB ITOTPEOIe HUS, OTBEYAOLIMX PA3YMHOM XHU3HM YEI0OBeYEeCTBa
«I10 CPeICTBAMY
* HEODOXOAMMOCTD COXpaHEeHUS OKpYXaloLIeH cpeAbl IpH OAHOBpE-
MEHHOM Pa3BUTHH YENOBEYECKOTO 0OIIECTBA.

HesatenbHOCTE MOACH B 3THMX HAIlPaBIcHWAX CBI3aHa ¢ opMHpOBa-
HHEM HOBOI'O MHPOBO33PEHMS, CYIIHOCTD KOTOPOI0 MOXET OBITH OIpe-
JeNneHa CO3UIaTeNbHbIM OTHOLIEHUEM ME/M0BEKA K TIPUPOAEL: YEMOBEK —
He MOKOPHUTEIb, a 3AUMUTHUK NPUPOALL. DTOT TE3HUC JO/KEH CTATh XU 3-
HEHHBIM IPUHLIMIIOM Kaxaoro xure/isi 3eMnn. OcO3HaAHHOE er0 HCHOJIb-
30BaHUE NIpeANoaaract rybokoe NOHUMaHUe pel3yabTaTOR BO3AeHCTBUSA
AHTPONOIreHHOU AeSATENBHOCTM Ha oKpyXalwowmyo cpery. [loHuMaHne
B3aKMMOJEUCTRMS YEeNOBeKA M NPHUPOALI, AHAIM3 MOCNEACTBHUIA ero Aed-
TEJbHOCTH U ITyTeh MX nudepanu3allliy, NaHHpOBaAHNWE CTPATETHH, OC-
HOBaHHOM Ha 3aboTe 0 TIpUpoOAE M YeNOBEYECTBE, NMOCTUTAETCS Yepe3
CHCTEMBI 3KOJIOTHUECKOTO 00yUeHUs ¥ BOCNTUTAHKMA B 00pa3a XKU3HU.

B npunsarom 10 ausaps 2002 r. depepansHoM 3akoHe Poccun «06
OXpaHe OKpYXalouieH cpeabl» yCHACHbI MHOIHE TON0XKEHHS N pebLIYLIE -
ro sakoHa (1991), cesisaHHBIE C yIpaBASHHEM B 00J1aCTH OXpaHbl OKpY-
Xauen cpeabl, npaBaMy U 00A3aHHOCTAMU I'paXIaH, 00ieCTBEHHBIX
H MHBIX HEKOMMEPYECKMX OOBbEAMHEHUH, ¢ TpeOOBAHMAMHU B 0014CTH
OXPaHbl OKpyXawiieh cpeab! NMpyu oCYUECTBAEHHH X03IMCTBEHHON U
MHOW XEATENBHOCTH, a TAKXKE ¢ NpaBaMK 0C000 OXpaHSIEeMBIX TEPPHUTO-
DX, 3KOJTOTUYECKO! IKCNEePTU3bl, MOHUTOPHHIA U KOHTOPAA. DTH U
ApYTHe NoNoXeHHs 3aK0HA MpuU3BaHb 00ecreduTh npaso rpaxaaH Poc-
CHM Ha DIATONPHATHYIO OKPYXAIIYIO cpely. Cpeau noslokeHud 3aKo-
Ha BbijenseTca raasa XIII «OcHoBol opMyApOBaHHS IKOJOTHIECKOMN
KyZAbTYDPbI», B KOTOPO® oripeaeicHbl TpeboBaHMs K BCEOOIIHOCTH U KOM-
IIEKCHOCTH 9K010MMYECKOT0 00PA30BAHUSI M 1IPOCBELIEHUSs], TpeboBaHNS
10 NOATOTOBKE PYKOBOJUTE.ICH OpTaHM3aUUN H CITELMATUCTOR B obnac-
TH OXPaHbl OKpYXaloleR cpeibl M 3K0J0THYeCKOM DE30MACHOCTH.
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IMonoxenus MeaepanbvHoro 3akoHa «Ob oxpaHe oKpyXaklleit cpe-
IBI» HE NPOCTO COOTBETCTBYIOT IyHOKUM npeodpa3oBaHUsIM, KOTOPbIE
IpOMCXOAAT CeHyac B 00IeCTRE, HO TPebYIOT BoIpabOTKM HOBOM CTpare-
1MM pa3BUTHS DKOJOrMYECKOM KyABTYPbI, A1AIITUPOBAHHOU K COBPEMEH -
HBIM YCJIOBUSIM C YIETOM NOTPEOHOCTEN YCTOMYHMBOIO pa3BUTHSA, 0CODEH -
HOCTER MHOWBHMAA U UHAYCTPHATLHOTO 00IIeCTBA. DTH YCIOBHMS, C OAHOU
CTOPOHBI, CBA3aHbI € HEOOX0AMMOCTEH) (POPMHPOBAHMUSI HOBOT'O MHUPOBO3-
3pEHHUA Ha OCHOBE HEPa3pBIBHOTO €AMHCTBA DKOHOMMUYECKUX, COLIH-
ABHEIX, 9KONOTHYECKHX U 3THYECKHUX NPMHIIHIIOB, a C APYIOH CTOPOHBI,
TpeOYIOT OCMBICNEHHS COLMATbHO-3KOHOMHUECKOM 3HAYHMOCTH K010~
TMYECKHX 33124 M NyTeH MX PeLIeHMA.

B npouecce ocylecTBAeHUSA X03AHCTBEe HHON AeATeNbHOCTH B HOBBIX
yCJIOBHAX HEPBOCTEHEHHOE 3HAYEHUE NPHODpETAET BOCIIMTAHUE ¥ KAX-
J0T0 pabOTHNKA NOHUMAHKS CEPbe3HOCTH KONOIHYECKOM CHTYALINMH, €€
MPSIMOI0 BITUSHUS Ha COLMANBHOE M 5KOHOMHMUECKOE pa3BUTHE ODIIECTBa,
NOBbILIEHHEe NTUYHOH’, B TOM YUCIIE U MaTePHUANEHOM, OTBETCTBEHHOCTH
34 ymepb, HaHOCUMBbIK Tpypoe. KpoMe Toro, BaxxHO ITOHMMAHKUE HEpas-
PBIBHOCTH €TMHCTBA BOMPOCOB NPOMBILIICHHBIX TEXHOMOTHH, 3KOJIOTHH,
pecypcochepexeHud, IPpUPOAONTOAL30BAHMA M 9KOHOMUKH VIS OBJIazE -
HUA MEXaHM3MaMM TIpEABUACHUA IKOJOTHUECKUX U DIKOHOMHUYECKUX
PHMCKOB, CBSI3aHHbLIX C HU3KO¥ KYJIbTYPOU 3KCHAyaTalli¥ OCHOBHOIO U
BCITOMOraTENLHO0 000pyl0BaHHUA, HAPYIICHUAMM TEXHOIOTHYECKOH
JAcuuIUiMHbL. He MeHee BaxK HBIM ABISIETCS M OBAAACHKE OCHOBAMY Ma-
JIOOTXOMHBIX TEXHONOTHM, CIIOCOOHLIX 0beciieYTh MUHMMAIBHOE BOJJIEH-
CTBHE Ha NPHUPOIHYIO Cpeny, 3NMeMEeHTaMH 3KOJIOTHY€CKOro MOHUTOPHHTA,
OLIEHKOW MOCNCACTBUH BO3ACHCTBHUA RCATEABHOCTH NpealpUsITHH Ha
310POBEE HaceNeHHs.

Korga kaxgeit pabOTHHK Ha cBoeM pabodeM MecTe OyaeT OCO3HA-
BaTh HEOOXOAMMOCTE IMYHOTO BKJIAJ4 B pelIeHHE 9KOMOTHYECKHMX [po-
BiieM, MokHO ByaeT roBOpHTh 0 10CTATOYHOCTH IKONOTHIECKHMX 3HAHUM
nepcoHana npeanpusaTuid. OrpaHMYeHHOCTb 3KOOTMYECKUX 3HAHUMH
pPabOTHUKOB NpeAlpUATUIA NPOMBILIAEHHOCTY, TPAHCIIOPTA, CBA3K BO
MHOI'OM OonpejensieT CAOKHYIO, 4 B HEKOTOPBIX Cnyyasix M Hebnaronpu-
ATHYIO 3KOIOTHYECKYI0 OOCTAHOBKY B rOpOJaX U perdoHax ctpansl. OgHa
M3 TIPHYMH TAKOTrO NOJ0KEH U COCTOUT B TOM, YTO A0 CAMOT0 ITOCNeJHETO
BpeMeHH (cepennHa 90-X roaoB) 3KoJ0rHYeCKas MOArOTOBKA HHXeHep-
HO-TEXHHYECKHMX KAAPOB OCYHIECTBAS/IACEH B [1€10CTATOYHOM 00beme, a
CaM X4apakKTep NMpUpoL0OXPAHHOM AeATEeNbHOCTH OBbL1 OPUEHTUPORAH B
AY4IIEeM cnyyae Ha (popMaibHOe cobialo1eHne onpeaee HHbIX HOPMAaTH-
BOB MyT&€M OYMCTKHM CTOKOB W BLIDPOCOB, a He Ha HopbOy ¢ NpUYMHAMH
3arpasneHusi. Mano BHUMAHWUSA yAEIS10CH TIOBBIILIEHUIO KYALTYPHI IIPO-
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M3BOACTBA U pecypcochepexeHus. Y paboTHHKOB B OCHOBHOM OTCYTCTBO-
BAJIO NOHMMAHKE THIHON NPUYACTHOCTH K OXpaHe H 3aiMTe OKPYKalo-
LI cpelbl, OTBETCTBEHHOCTH 3a Hee,

Jnst KapAMHANBHOTO U3MEHE HHS MTOIOXEH Ul C 3KONOrHYeCKOU noj -
FOTOBKOH CHENMATHCTOB UHXEHEPHOT O Npod Ui BO Bee yueHHbIE Na-
HBI TEXHUYECKHUX By30B Poccuy BBeaeHA AUCLUIUIHHA «DKOMOTUL», O1-
HOCHMAS1 K FpYTINe eCTeCTBEHHO-HAYYHBIX. Llent BBEACHUA 3TON AMCLIMII-
JHHBI 3aKTI0YaeTCA B HEODXONMMOCTH (QOpPMUPOBAHMS Yy CTYAECHTOB
COBPEMEHHOI0 3KOJIOTHYECKOTO MUPOBO33PeHHMS M 3KOJOTMUECKO A Ky b-
TYDPHI, TOHMMAHHUA TMUHOX NMPUYACTHOCTH K pELIEHHO ITpobaeM oxpaHbl
NPUPOALI M YCTOMYMBOTO pa3BUTHS 061lecTBa. Jdpyroil 1ieblo JaAHHOTO
Kypca siBn4eTCs NONBITKA CO3aHUsA Y CTYAEHTOB 3AUHTEPECOBAHHOCTH B
HEMPEPHBHOM paclMPEHUK CBOUX 3HAHH .

B cooTBeTCTBHE € yTBEPXKIEHHBIMH OOPAa30BATENbHBIMH CTAHIAPTA -
MH BBICIIETO NpOodhecCHOHANBHOTO 0DPa30BaHUA 1O TEXHUYECKUM CIie-
LHHAANBHOCTAM CTYAEHT NPH U3YYEHUH AMCIINILIMHBI «DKOA0THsI» 10AKEH
NOJIYYUTDb lipeACTaBAEHMS O YTAX H YCAOBHAX BOBHUKHOBEHMSA M pas-
BUTHS1 XU3HHU Ha 3eMiie, 0 crienMPMKE XKHUBOro, NPUHIMIIaX BOCTIPOU3-
BOACTBA ¥ PA3BUTHA XXHUBBIX CHCTEM, UX 1I€JJOCTHOCTH H TOMEOCTA3E, YPOB-
HAX OpraHHU3allMM XKBBIX CHCTEM. B niponecce ocsoeHus Kypea y CTyaeH-
ToB QOPMUPYIOTCS COBpEeMEHHBIE NpeACTaBJeHHs 0 buochepe u ece
3BONIOLMH, 00 3KOCHUCTEMAX U 3aKOHAX WX CYIIECTBOBAHUA U Pa3BUTHS,
0 NOMyJASAUMOHHON 3KONOI UM, OCHOBHBIX 3AKOHOMEPHOCTAX 3KONOTUH
YeJIOBEKA, XApaKTepe ¥ clienrduke uaMeHeHUH OMocdeEpEl B pe3ynbraTte
AHTPONOreHHbLIX BO3ACACTBUU. JJaHHKN MaTepran MCnoAb3yercs 11
aHaNM34 NPUYUH BOZHUKHOBEHHA 3KONOIHYECKUX KPU3UCOB H YCTAHOB-
JICHHS BepOsAATHHIX CLICHAPUEB UX paspellleHUs, BKA0Yasa K CLCHapuH Ha
YCTOMYHMBOE pa3sBHUTHE, IPUHATEIE COO0IIECTBOM, 3HAYUTEIBHOE BHUMA~
HUE YASTICTCA PeaTM3aAUMH IIPUHIIMIIOB PALlMOHAIBHOTO MPHPOAONOJib-
30BaHMA M 0XpaHbl OKpYXaloled Cpeabl, a TakXKe npuemam 3 ek Tus-
HOM 3al0UTHl BCEX 3IeMEHTOB Buochepsl — atMocdepbi, THAPOCHEPI U
JTUTOCHEPHI.

[Mpouece 06YYeHHS NO AMCLIMNIMHE «JKOJOTUA» HAMPABICH Ha
(opMHpoBaHME 3HAHHN NO OLIEHKE KPUTHYECKHX DKOJIOTHUCCKHUX ABIC-
HUHA: oNpeAeieHUsA NPUYUH UX BOSHUKHOBEHNS CTENEHU ONACHOCTHU U
BO3MOXHBIX IIYTEH UX Pa3BUTHA, a TAKXKE 1O BbIOOPY ONTHMAJBHBIX
CpencCTB UX pa3pelIeHHus.

[Tpeanaraemblid BHUMAHUIO YYEOHUK «DKOJIOTHS» MMOATOTOBAEN C
yueToM TpeboBaHM it 06pa30BaTEeAbHBIX CTAHAAPTOB. K €ro HarmUCaHHI0
OBLIM MPUBICYEHDI CITCUMAIMCTE, HMEIOIIMe O0IaThIM ONBIT [T€1Ar0TH -
JecKoM paboThl B BV3ax, H3BECTHHIE CBOEH HAYYHOH OeATEABHOCTHIO B
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0bMacTH OXpaHBl OKPYXAIOLIEHA CPEeabl, DKOJNOTIUY M IPHUPOACITONL30BA-
Hust. Kaxabli U3 ygacTHUKOB aBTOPCKOI'O KOJUIEKTHBA IPUBHEC B COBME -
CTHBIA TPYA CBOX 3HAHHMSA M OIBIT pabOThHI N0 PeLIEHUIO SKOMOTHYECKHX
npobneM.

M3yyeHUe AUCLHIKINMHEl « DKONOTHg» 6a3upyeTcs Ha JaHHBIX ODMO-
JIOTHU, XUMHUH, GU3MKY, reorpaduu ¥ Apyrux Hayk. [loaTomy aBTOpHI
NpH HAIIMCAaHWH y4eOHMKaA COUNM HeEOOXOTMMBIM ¥ METOAMYECKH OlIpaB-
JAHHBIM HE TOJBKO MCNOAb30BATh 3TH 3HAHUA, HO ¥ pa3BUTEL UX U 3aK-
peuTs . J1na GopMypoBaHHS yCTOHYHMBOM HAIIPABIEHHOCTH CTYACHTOB
Ha TToceayolee caMmoobyye HUe ¥ CaMOBOCIIMTAaHUE BO BCE IVIaBh] yyebh-
HHYKa BBECHbl KOHTPOJAbHBIE BOIPOCH /1% CaMOIIPOBEPKU YCBOEHHOTO
MaTepuana. bubnuorpaduyeckuit CIMcok COBPeMEHHOH yyeOHOM JHTe-
paTypel MO IUMPOKOMY CIEKTPY MPoOAeM 3KOJMOTHU, pALMOHAIBHOMY
MPHPOACITOIB30BAHMIO M 3A1UTE OKPYXKAIIWEH HpUpOAHOHN CPelibl TaK -
Xe CoCoOBCTBYET MOCTHIKEHU IO DTOM LieTTH.

[Ipu HanucaHUM y4ycOHMKA ABTOpEl ONHPASMCh Ha OIbIT, HAKOIUICH -
HbIH B YpanbCKOM rocynapCTBeHHOM TeXHHUECKOM YHUBEpcUTETE (YT TY)
NO CO3IAHUIO ¥ BHEAPEHHWIO CUCTEMBI HENPEPLIBHOTO 3K0A0IMYECKOTO
00pa3oBaHusA Y BOCITUTAHUS. DTa CUCTEMA BKAIOYAET 00YYEHHME CTYAEH-
TOB M ACNHUPAHTOB, ROATOTOBKY M MOBBIIUCHMEC KBATHUMUKAIIUY CTIelHa-
JIKLCTOB NPOU3BOACTBEHHOM Chepsl U chephl YCAYT, a TaKXe rocyaap-
CTBEHHBIX CAYXKallMX W NpenomaBaTeacid Mo IpoblieMaM 2KOJNOTHH U
npupoaononn3oBanus. CucreMa obecreyuBaeT BO3MOXHOCTH [ONTYYEHH
BCEMM CTYJACHTAMU HENpepBIBHOIO 3KOJOTHYECKO0 00pa3oBaHus: Ha
NnepBoM 3Tane — odIero, ¢opMUpYIOIIETO MUpOBO33peHNEe, Ha BTOPOM
aTane — cOWENHKEHE PHOTO, Pa3BHBAIOILEIO NOHUMAHME IKOIOTUYECKIX
pofseM pa3AUIHbBIX OTPACER IPOMBILUJEHHOCTHA, HA TPEThEM ITAMNE —
creyHanbHoro, GopMHUPYIOUETO Y CTYAEHTOB CIIOCOOHOCTH U YMEH UM
IIPUHHMATD pallMOHAJbHEIE UHKEHEPHDBIE pelIeHHa W aHanu3upoBaTh
BIMSAHNE 3TUX PEILIEHUNA Ha COCTOSIHUE OKpyXawieH cpensl. [Ipu Bh-
MOJHEHUM KBATU(PHUKAIIMOHHEIX PA0OT CTYAEHTHI MPHMEHAIOT NOJYy4eH-
Hbl¢ 3HAHHS AJisl pelIeHMS 34144 MO 0ODOCHOBAHMIO M ODECIIEYEHH IO
3KOJOIMYECKOMW D€30MaCHOCTH ¥ 3PP EKTHBHOCTH [TPOBOAMMEIX UCCIE-
JOBaHUH U pa3pabaTbiBAEMbIX IIPOEKTOR.

HaHHBIA yye GHUK MOATOTOBAEH A/ NEPBOro 3Tala CHCTEMBI 3KO-
Toryyeckoro obpaszosanusi. OH npU3BaH PEILUTSH 33139y GopMUpOBaHUS
MHUPOBO33pEHUA HOBOTO — HOOC(HEPHOro — MHINACHUSA. YUueOHHK, 1o
CYHIECTBY, MOXKET CTATh ¥ 02301 3HAHMN JUISi TTOCNEAYIOLIMX DTANOB CO-
BePLICHCTBOBAHMSI MPEACTABASHUI B 00/1aCTH OXPaHbI OKPYXaloLuei cpe-
4B, 3KOJOTHUM U [MPHUPOIOITONL3OBAHMS.
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Beedenue

OcpoeHHe 3KoA0rHiecKHX 3HAHMH Ha Beex 3Tanax obydeHus No3Bo-
JIAT CTYJeHTaMm:

— NpHOOPECTH HABbIKH 310POBOT0 00pa3a XUIHM;

— OCBOKTb HABBIKH CUCTEMHOTO MTOJIX0AA B U3ydeHU U (DyiL1aMEeHTANb-
HEBIX 3aKOHOB OKOJIOTHM U MEXAHU3MbI UX 1IpAKTHIECKOT O IPHUMEHEHUH
K PELICHHIO HACYHIHHX 3KOIIOMHUECKUX 3314y,

— AOCTUTrHYTb TIOHUMAHHMS TOT'O, UTO OXPAaHA ITIPUPOALL B YCIOBUSIX
PBIHOUHOIO X034HWCTBA 3KOHOMHUUECKH BLITOAHA;

— yOEANTHCS B OTPAHMUMCHHOCTH M HEBO30OHOBIISIEMOCTH PECYPCOB
M, CIE10BaTENbHO, B HEOOX0AMMOCTH CHH)XXEHMSA 3aTPAT Ha LIPOU3BOICTBO
€JMHK LBl NPOAYKIIMY 3a CHCT sHeprochepekeHus, 4 Takke B Heodxoau-
MOCTH MCI10JIb30BAHMS aNbTEPHATUBHEIX ¥ HETPAAMIMOHHbLIX HCTOUHH -
KOB 3HEPTHU (PALIMOHANBHOE MPUAPOAONOAL30BAHUE).

B utore cozpadnas B YITY cucTeMa HenpepsIBHOTO 3KOJIOTUIECKOTO
00pa3oBaH ks cnocobHa 00eCedUTh [TOATOTOBKY CMELIHANNCTOB HOBOTO
MTOKOJICHHs1, TROPYECKH [TPUMEHSIOHIMX DKOAOTHIECKHUE 3HAHUS B [TPO-
I[ECCE PEIMEeHNN NPAKTHUCCKUX 33/1a4 OXPaHB OKpYXalollen Cpelbl u
PALIMOHANBHOT 0 HPUPOACTION h30BAHMS | CINOCOOHBIX HOC/E 3aBEPIICHN
y4e0bl B YHHBEPCHUTETE 3dAHITh KJIIOUEBBIC JOIXHOCTH B HPOMBI LJTEHHO-
CTH, CTPOUTEIBCTBE U CPEPE YCIYT.

PaboTa aBTOPCKOTO KOANEKTHBA HaJ PYKOIIMCHIO yueOHUKa Oblia
pacrnpenenelia Cpeiay ero yUaCTHHKOB CleayorM 0dpa3oM: aKaae MUKOM
PAH, nipod., a. duon. H. B.H. boneimakoBbiM HanMcaHsl 1. 1 4 2; poi.,
K.T.H. A.B. OctpoBckoit — rn. 3, 4; now., k.1.4. B.I'. Kobepnuuenko., noix.,
K. xuMm. H. J1. B CtpyxoBoit — ri1. 5; ipod., a. T. H. B.A. JlobanosbiM, Ao1r.,
K.T.H. BJI. Cosetkunsim — 1. 6 1 7; npod., a. 3.4. B.B. Kauakom, ripogs.,
n.1.H. O.T . Slpomenko — ra. 8; npod., a.1.4. T J1. XapnamnosuueM, 1o1.,
K. 3. H. U1.10. Xonoposckoit — . 9 u 11; noit., k.T.H. B.I". KoSepHuuen-
Ko — rn. 10; npod., a.1.1, [JI. Xapnamnosuuem —ri. 12; npod., 2.3.1.
B.B. Kauakom, npod., n.1.4. I'.B. TsasryHosbiM — 1. 13; aou., K.T.H.
B.JI. Coserkunbim, npod., 1.7.0. KO.I'. pomeHko — ra. 14; nou., K.T.H.
B.JI. CoserkuubiM, npod., a. reorp. H. K.C. llaxossim — 1. 15; Ao,
K.T.H. B.JI. Coserkunnim, npod., 1.1.H. HO.I'. pomenko — rn. 16, aou.,
k.T.H. B.I'. KoGepauuenko, npod., 1.1.4. I.B. TarynosbiM — 1. 17; npod.,
aT.H 10T Apomenko — Beenenue, 3akmouenue, «TepMuonoryyeckuii
cnosape» coctaniaeH B.JI. Coperkunnim u FO.T. Apowenko. Hay1Hoe pe-
JAAKTHpOBaHue ocyliecTsaetio npod., a.1.1. I.B. TaryHosrim ¥ pog.,
n.1.4. JO.T. Apoueriko.

CoazaHre yuebHMKA N0 TAKOH CI0XKHOH TUCLHHUIVIMHE, KUK « DKO0I0-
THSA», CTAA0 BO3MOXHBIM D1arosiapst NOCTOS10H [TOJIEPKKE CO CTOPO-
HBI KOJIAEr 110 YPaIbCcKOMY I'OCY1aPCTBEHITOMY TEXHHUCCKOMY YHHUBED-
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Beeodenue

CUTETY, C KOTOPhIMH 0OCYX/1AUIMCH HE TOJLKO BOIIPOCHI COACPKAHUS KyD-
ca, HO ¥ MCTOOHMKH UX U3JI0KEHHSA. ABTOPDLI BhIPAXKAIOT KOJJIETaM CBOK
UCKPEHHIOK ., I1y00KYyH0 B1AroaapHOCTD 3a 1IpeUTOKEHU 1, KOTOpbIe BBITH
C.1e/faHbl P TIOATOTOBKE PYKOITUCH K 1€4aTH, ABTOPEL CUHMTAIOT TAKXe
CBOMM AOJATOM BHIPA3XUTh 0CODYIO TTPHA3HATE NbHOCTD Yjie11y-KOPPECTIOH -
nenty PAH, upod., a. pu3s.-mar. . B.H. Uyxanory, npod., 1. T. 11, A.B.
Xoxpsikosy, ipod., 1. 1. H. KO.H. OpumrHHuMKOBY, pod., 4. T. H. H.A. Crim-
PHHY 34 BHMMATENBHYIO, KPUTHYECKYIO OLEHKY pYKOITHCH M Te 3aMeyva-
HUS, KOTOPBIEC ObIIY MMH BLICKA3AHbL, YUET IIPEIDIOKCHUNA H 3aMeqdalinii,
11€COMHEHHO, CITOCODCTBOBAMA YIYYILIEHHIO KaK COJEepXKaHus ydeOHHKa,
T4K W CAMOI0 M3JI0XEHUS yuebnoro matepuana. [nybokyw OnarogapHocth
aBTopst BetpaxaroT nporpammucty H.H. XKepHakoso# 3a 6oasuyio pa-
0OTY 110 110/IFOTOBKE TEKCTA M PUCYHKOB PYKOIIMCH K II€YATH, 34 € Tep-
[MUMOCTL, NPOSIBACHHYIO B [1POLLCCCe COBEPLUIESHCTBOBAHMSA KayecTBa [pei-
CTABACHHUA MAaTEpUana.

Hacrosumii ygeOHUK Hanmucan JJ1sl CTYACHTOB BCex ClIEMATBHOC-
T BBICIMMX TEXHHUECKMUX yUeOHbBIX 3aBEACIIMHA. ABTOPCKMI KOJLIEKTHUB
NPCAJIATacT MCIOJIL30BATE €0 NP NOATOTOBKC CNEIMATMCTOB-3K0/I0TOB,
paboTaloliMX B cHCTEMAaX 00Pa30BAHMSA, NPOMBIIUJASHHOCTH, rocyaap-
CTBEHHBIX M HEMPABUTEILCTBCHHBIX OPTAHM3ALMHA, MPU MOBBILIEHMH KBA-
AP UKALKMY, NEPETOATOTORKE KaJApOB, OPUEHTUPOBAHHBIX HA BH €S-
TeJIbHOCTH, CBA3AHHOMU C pelleHHeM SKOJOTMYecKHX npobaem. Yyebd-
HUK MOXKET TaKXC TNOMOYb B BOCMHTAHMH HKOJOTCHUECKOTO
MHUPOBO33PEeHUS CIIEUMATHCTOB M000ro ypoBHs npodeccHoHaasHOM oA~
TOTOBKH.

C BEIX0A0OM B cBeT yuebHMKa pabota najg HUM He 3aKaHYUBAETCS.
ABTOpH OYAYT NpU3HATELHEI ¥ BAAr0apH bl 34 BCE 3aMeYaHus o yay4-
NICHHUIO COjiep>XaHUd TeKCTa U (popMHBt npeacTasneHust Matepuana. Hpea-
NOXeHMs MpOCHUM BeIChINATEL 110 1toute; 620002, r. ExatepuuOypr, yi.
Mupa, 19, Ypanbckuii rocy1apcTBEHHBIA TEXHUIECKHI YHUBEPCUTET —
YITN. I'.B. Taryuosy, no dakcy: (343)-374-55-11 uau no 2nEKTPOHHOMH
noyre: tgv@ppn.ustu.ru
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Paznea 1
BEUOCOP®EPA U YEJIOBEK

I'nasa 1. BUOCO®EPA: BOBHUKHOBEHUE,
PA3BUTHUE, ®PYHKIINUHN

Bo3pacT Hallteid ranakTHKM coctaBnsieT NpumepHo 1012 mupa ner,
a Bo3pact 3emau — ot 4,5 1o 7 MaApa AeT {pasnMyuUs B OLiCHKE 3aBUCAT OT
PA3HBIX METO/I0B OIlpeAeICHHA ).

3emMsl BO3HMKIIA IIPH KOHAEHCAI[MK KOCMMUYECKOI0 BELICCTBA M3
NepBUYHOI0 NPOTOMIAHETHOTO FA30BOr0 00/1aKa. YILIOTHEHUE TEPBUAY-
HOI'0 X0JIOHOTO NBUIEBOr0 00/1aKa BBI3BANIO €r0 pa3orpes, a 3aTeM U pac-
IUIaBJICHUE, YTO MTPUBEIO K OTCPE NETKKUX MOJEKY IIEPBHYHON aTMOC-
(dbepbl, pacceaBILIMXCS B KOCMHUECKOM ITPOCTpaHCTBe, CHALHOE U3MTyde-
HUe Telula CIocoOCTBOBAMAO AanbHEHIIEMY OXJaXIcHWIO obl1aka U
00pa30BaHUIO 36MHOM KOpbl. AKTUBHBIM By/IKAHM3M MEIITaN 3TOMY po-
Leccy, B TO K€ BpeM4 [oCcTaBass 601b110e KOJKIECTBO ra3oB, U3 KOTO-
prix oOpaszoBanacek BropHyHas atmocepa (puc. 1.1). B Hel, Kpome BO-
A0poaa, ObiI0 MHOIO XpYIHMX ra3oB, npeXae Bcero MeTaHa, aMMHUaKa, XJ10-
pa, cepoBOROPOXRa, PTOPUCTOrO BOAOPOIa, HHEPTHEIX I'a30B M 1., & TAKXKE
TNapoB BOJBI, [TPU KOHAEHCAIMH KOTOPBIX 00pa30oBajcs APeBHUIR OKeaH.
B To Bpems HM3KOE conepxKaHue YIaeKMCI0To ra3a OpUIo CBSI3aHO C BOC-
CTAHOBIIEHHMEM €r0 COeTMHEHUSAMH XKele3a, COIepXKABIIMMUCS B 3¢MHOM
Kope, B reyenue npumepHo 1 Mapa net atmocgepa Obls1a BOCCTAHOBU-
TeNBbHOM, YTO CO3AaBANIO YCJIOBUSA Pa3BUTHA NPOLECCOB aDMOTEHHOro
00pa30BaHUs M HAKOIUICHUS MHOTHX COCAMHEHMH.

IIo mepe Bce Bo3pacTaBiIedl yTeYKy BOJOPOAA B KOCMU'IECKOE MPO-
CTpaHCTBO (POpMHpPOBAACh TpeTHYHAS arMocdepa. Pacnman amMmuaka
MIPUBEN K 00pa3s0oBaHMIO a30Ta, COCTABSIOINEI0 OCHOBY COBPEMEHHOU
aTMoc(ephl, a H3 METAHA U BYNKAHMYECKHMX ra3oB 00pa3oBaIC] AMOKCH]
YIjepoaa; MpoUCXOANI0 U YBETUUECHHE KOTHYECTBA NAapOB BOMbI.

[MpakTuuecKy BeCh KMCI0PO/1, BLISASBIIMMCA B XOA1€ XUMUATECKHUX
peakuui 10 rosgpjieHMs (hoTocuHTE3a, HeMeMTeHHO PACX0A0BAJICs Ha
OKUC/IEHHE 371EMEHTOB, ofpa3opaBiuvx Hauty raHety. HpumepHo
3,5 Mapn AeT Hasap rocse K3o6peTe HUS MPUPOAOH Iponecca GOTOCUH-
Te3a atMocdepa crana oforawarsed KucaopoioM. Takum obpaszom crio-
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Fiaaa 1. buocgepa: so3nuxnosenue, pazgumue. Hymtiti
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Puc. 1.1. H3meHene cocTana aTMocdephbl M OCHOBNBIC DTANBI PAIBMTHA-KHIHH
na 3emme

XHMIACh COBpeMEHHAs, MeTBCPTUYHAS arMocdepa, CoCTos11as, KaK U3Be-
cTHo, u3 N,, O,, Ar, H,, H,0 1 CO,. Bosnuknosenne atmocdeps co-
BpEMEHHOro XMMHYECKOI'0 COCTABA TECHO CBSI34HO C BOSHMKHOBEHHEM W
pa3suTHeM XKU3HU Ha 3emne. [1o cyTu nena, coBpeMeHHas atMocdepa aB-
JSIETCS [TPOAYKTOM AESTENbHOCTH JKUBBIX OPraHH3MOB.

1.1. Bo3nHKHOBeHHe XH3HH Ha 3emuie:
atanbl popMupoBanus duocdepnbl

Haubonee OnaronpusiTHON CPeAOH 14 BO3HUKIHIORBEH U XN 3HH ObLIN
NpUOpeXHBLIE paitOHBl APpEBHUX MOPEN ¥ OKEAHORB. 31e€Ch Ha CTHIKE TPEX
CTUXMI (BOABI, BO3AYXA M CYLLIM) CO3AABAITUCH HAUTYUILIHME YCIOBHS AJIS
00Pu30BaHUA CIOXHBIX OPrAHUUECKHX COeIMIeH MM, HEODXO0AMMBIX A/l
ITOSIBJIEHHM S [TEPBBIX XXUBBIX OPTAHU3MOR.

B 1924 r. A .M. OnapuHeiM, a mo3aHee (1929) Ix. XoaaedHOM HA
OCHOBe 06001IEHMA HAKOTLIEHHbIX €CTECTRO3HAHMeM (haKTOB 6blna chop-
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Pazdea I. EBHOCDEPA  YEJTOBEK

MYJHMpOBala FTUroTe3a, paccMaTpUBalOIIAs BOSHKKHOBEHHE XI3HHA KaK
pe3yAbTAT IIUTENBHOM DRONOLIMH YIJIEPOAHBIX coeauHe M, OHa Jerna
B OCHOBY HAY4YHBIX [TPEACTABACHH O TPOUCXOXKIACHUM XU3HM. B cTaHOB-
JISHUH XHU3HH Ha 3eMJle MOXHO PAITHYMATE HETBIPE 2TAlla. nepBbIC TPH
31aria Ha3blBAIOTCA XMMHUYCCKOU (IIpe/l0UOTUYECKON) DBOMIOLIMEH.

Ha nepBom dTane xumuyecKoi 3B0.1101MH (pPUc. 1.2) npoucxoawio
0oDpa3oBaHUE NPOCTEMIUMX OPraHMYeCKHUX COCAMHEHHH U3 HEOpTraHHiec-
KMX BEHICCTB.

rd
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Ky

%H — —— MepouvkoR ammocpepa

?r
- \ ' i
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HiH c H H H-H fasr |
H H/ \H NepaLURN}
\ / l \ ‘ f Qr o pepet
Ad’uarnuwcmue cUHTReIS @ amMocpepe
Rars H,0
d ‘ l: H I;‘ H \ H Renusmiopae

\ ra | ra
H-0=M H-{=L-H C= C\ H-0-C—H 0= C\ RNOMENYMOuNIE
’_\\ \ Hf Y ILI II-! H apodyxms;

ooy
AMusoNUCADMAT IYDUNN, RUDHMUSURM EYORa, Aumlds o Bp

A"

ABUTIEHHIE | OPIONUNECRLE ™ BRLLECTIAT, POCTOOPRNIL L ECH
l 3 gpde paep naperjuual 1 Roper H, G

f
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o~ Pecsyjuu g pacmaape —_——

Butcatronse h'l}- BTN, NyHAZUNOSIE NUTAOMA
U pacmoopeNve, ) -
FpEApUCTIOANLNILR [ —_
BbICOrwue cao TimzenALY Buarpayug, {Tpedx sema vise
OP2EHUYECKUY = BRULACTTS, XpoMamOZPopLEacAog  O2pe2aT
YOCTHINHO € (POCPAnIMY paydesenus

tt 1111

TOMMO-UIAYHEHUE 20PHbIX OO

Puc. 1.2. BO3MOKHOCTH XHAIKICCKOK IBOTOLMHK 113 IepBoGeTHOM Jemne (Kaplan)!

' Kaplan N. O, Kennedy E.R Current Aspects of Biochemical Energetic. New York,
1966. P. 27.
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[naea 1. buocghepa: eo3nuxrnogerue, pazgumue, QyrKUUU

Ha BoccTaHOBUTENELHYIO BTOPHYHYK aTMOC(epy BO3AEHCTBOBANH
HoNbIIKE TTOTOKY SHEPTHU: KOPOTKOBOJIHOBOE YABTPA(HONETOBOE H3NIY-
yeHHe, a TAKKe MOHU3UpyIoiiee naayyedne CorHnia (cefyac OHO Kpa-
HAPYETCH O30HOBBIM CN0EM aTMOCQEPHI), DAEKTPUUECKHE paspannl (rpo-
3bl, KOPOHHbBIC pa3ps/ibl), MECTHBIE HCTOYHHUKY TENa ByJKAHWYECKOTO
[HPOMUCXOXKIeHHs. B aTUX yCAOBMSX MOr MATH AKTUBHBIA XMMUYECKHA
CUHTE3, NPY KOTOPOM M3 Ta30B BTOPUIHOW aTMocdhepst Uepe3 TaKUe Hpo-
MeXYTOYHBIE MPOAYKTHI, KaK CUHHJIbHAS KMC/IOTA, 3THUIEH, 3TaH, ¢op-
MaJIbAeTMA ¥ MoyeBHHa, 00paloBbIBATHMCH CHAYAIA MOHOMEDHI, 4 3aTEM
¥ npocTteiilure nmoaMmepsl. Tak Kak OKUCIEHMS HE NPOMUCXOAMI0, BOALI
JIPeBHEr0 OKeaHa oboralanuch TaAKUMHUA COEAMHEHHUAMM, KAK AMHAHOKUC-
J0TbI, NYPHHOBbIE M MIUPUMUIUHOBbIE OCHOBAHMSA, Caxapa, KapOOHOBLIE
KUCJIOTEI, IUNKUAbl, 00pPa3ys Tak Ha3biBacMbid NEPBUUHLIA «OYILOH».
Mornu uATH NPOLECCH 0CAXASHMA, pa3eieHud 1 aacopbiiku, a Ha
MOBEPXHOCTH MUHEPAIOB (HallpuMep, INIMH WM ropsi4ei 1asbl} — ¥ 1aJ1b-
HeHIITUH CUHTE3 Dosee COXKHBIX COEAUMHEHUH, BTU NPeACTABIEHMUS! 101 -
TBEPXIAKOTCA, C OHOU CTOPOHBL, pE3YTbTATAMHU AHAIU3A APEBHUX 3eM-
HBEIX TOPHBIX NOPOJ, M CPABHEHHMEM MX C BHE3EMHBLIM OPraHWYECKHMM BE-
HIECTBOM {HAalpuMEp, M3 METEOPHUTOB), a ¢ ApPYrod CTOPOHB —
nabopaTOPHBIMHM KCINEpUMEHTAMH, ITOKA3ABIUMMHE, UTO B CMECH ra30B,
BOCIIpOH3BOASLUMX BTOpMYHYIO atMocdepy, Npy 10CTaTOYHOM NNPUTOKE
SHEPIUH IS CTBUTEIBHO MTPOMCXOLT NPOIIECCH CHHTE3a. Tak, nponyc-
Kasi JIeKTPUYEeCKHE pa3paabl 4epes CMech ra3oB METaHa M aMMHAKa NPHU
HAJIWY KK TTApOB BOABI, ¥1a/10Ch [TONYYUTh TAKKE CPABHUTENLHO CI0XHBIE
COeIMHEHNMS, KaK aJJaHMH, TIHI{MH, ACnapariHoBas KKCA0Ta U JIp.

Ha BTopom atane XuMMyeCKoOU 3B UKMH Ipoucxoan1o obpasoba-
HHUE OMOIOAMMEPOB ¢ JIMHHOM 1{ENBK, TAK Ha3bIBAEMbIX NPOTECHHOUIOB
(ITepBHUYHBIX GeNKOB), a TAKXKe HYKJIe HHOBLIX KMcoT. [1pu 3toM, ¢ ol-
HOH CTOPOHBI, NOAXOJAAINMIT TPOTe MHOM A cnocoOCTBOBA Donee BuiCTpo-
MY U NPABUIBHOMY PA3MHOKEHH IO MOJIEKYII HYKJIEMHOBOM KUCJIOTRI, a ¢
APYroit — HYKJe MHOBAs KMC10Ta HaUMHATA KOIUPOBATL NPEHUMYLUCCTBEH-
HO noaxoasmue uns Hee Oenku. Tak Havancd caMmooOydalonMncs Kara-
AUTHYECKUH LIMKIMYECKHMM NPOLIECC, KOTOPbIM nprodpeTan Bce Honbliiee
3HAYEHHME B KOHKYPEHIIMK 32 CTPOUTEbHbIE DTOKU h B oTBOpE Ha ObIC-
TPOTY ¥ TOYHOCTB PeNpoAYKUKMK. Takum oOpasom, B 11peadHOTHIECKOM
IBOMIOLMH YKE AEHCTBOBAJ 1APBUHOBCKUM NPHUHIIMN orbopa KaK ONTH-
MUIHPYIOUIETO TPOLECCE.

Ha Tperbem srame xiMutieckoil 380 10UKY TPOHCXOAHUI0 06pa3oBa-
HUe (pazoobocobneHHBIX CUCTEM OPraHUYCCKHX BEWECTB, OTASACHHbIX OT
BHEMIHEU cpeasl MeMOpaHaMH.
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Pazdea [ FHOCDEPA H YEJTOBEK

BrlcoOKOMOIEKYApHBIC OPTAHUUECKHE CoeauneHna o0pa3ylon Tak
Ha3LIBAEMBIC KOAAOWAHBLIE PACTBOPHI, TTOA00HBIE BOOHBIM pacTBOpaM
KejaatuHa. O0pasylolKecs B HUX CI'YCTKM, HA3blBaEMblE KoaliepBaTaMH,
MOTYT aACOpOMPOBATh PA3/IMYHBIE BEIIECTBA. B KoalgpBATHON KaIle
CYIIECTBYET HEKOTOPAS YITOPSIAOUEHHOCTh yacTULL. | yAa MOTYT OCMOTH-
YECKH MOCTYNATH U3 OKPYXAWOIIEH Ccpeibl XUMHUECKUE COequiie HAS.
B el MOXeT NpOUCXOAUTE CHHTE3 [IOBBIX COEAMNEHMUIA, U 32 CYET 3TOTO
KoalepBaThl MOTYT pacTu. [1pH coTpsiCEeHHMH KoaLiepBaThl MOTYT 1pOOUTh-
€5, 4 BHOBb 00PA30BABLUMECSH KAN/IA COXPAHIOT OCHOBHbBIE CBOMCTBA UC-
XOOHOTO KoAaLeppata.

[Npennonarator, 410 060CO0AEHHBIE CUCTEMBI MOJIEK YA, CITOCOOHDBIE
B3aMMONECHCTBOBATL C BHCIIHEH Cpefoi (110 THNY OTKPbIThEIX CHCTEM),
ABJSIACE Apobuormumu — NpelllleCTBEHHUKAMH HACTOAINX KIS TOUHbIX
opraiu3Mos. OpraHUucCcKUe CTPOUTENbHbIE 0A0KH (ADHOTHYECKOTO NTpo-
MCX0XKAEHHUS) 9TH CUCTEMbI 1IOTYUANM U3 NEPBUYHOTO OyAbOHA, TAK UTO
BHAYAIC UM ite lyXHbl Obuin (DEPMEHTHI LISt NOCTPOEHUS ITUX DIOKOB.

1o Mepe Toro kak OMOTHYECKUE SIBICH NS HAYMHANHA NpeoOmagaTh Haa
NpeNOHOTHUCCKUMH, MEPBUUHKBIA OyIbOH CYaHOBUICH Bee OellHee opra-
HHYECKUMU BellecTBaMU. B 1akUX yCnoBHUSIX CEIEKTUBHBIM [IpEUMYLIE -
CTBOM J1JBI HpOOHOHTOB CTa/I0 00131a1HHe MIA3MAaTHIeCKOM MeMOpaHoi,
3AINUILAIOIUEH OT NOTCPH PA3IIMUHBIX COCAMHEHUH NyTeM AU Y3UH, U
CIIOCOOHOCTb U3OMPATEALHO X HaKarausalh, Ha cianun hopMuposanns
npoOUOHTOB MPOUCXOIHI 0TOOP, B PE3YJIBTATE KOTOPOro CPEIU MHOXE-
CTBa BO3MOXHbIX 00pa30BaHN it COXPAHUINCD AMIIL HAaKDOoICE TPHUTOAHBIE
1158 BBINOJIHCHMA OUO1OTHUCCKUX (PYHKUM M U oDeciieYuBaBIIHME BLICO-
KYIO CTENEHb «BEDKUBAHUA,

OcTtaTku npobuonToB (apoBUIHbIE 00pA30Baltksg) BCTPEYAIOTCS B
ocaiovHbiX OTI0XKEHMsIX KOXiioit Adppuku (Bospact 3,1—3,4 mapa aer),
['pennanonu (Bo3pacr okosio 3,8 Mpa JIET) M paaa npyrux Mecr.

DBOTIONUS TPOOUOHTOR 3aBEPUIAIACH TOSBASHUEM NP UMHUTUBHBIX
OopraluiMosB, oblagan X CBOHCTBAMM XUBOr0. 3TOT ITEPpUOJI CYHUTAIOT
HAYa/I0M YETBEPTOrO, 3aBEplIAI0LIero 3Tala UCTOPUH IIPOHCXOXKAEHHUS
KHU3HUW HA 3EMIIE.

C o0eanenuem neppudnoro OyaboHa aapileHde oTdopa ctato 61a-
roNpUATCTBORATL (popraM, ClIOCOOHBIM K CAMOCTOMTETbHOMY CUHTE3Y
AU3HCHHO BaXHBIX BEUIECTB. YCTORYMBOCTS CYLIECTBOBAHUSA MOTJ1a OBITh
JAOCTUTHYTA IYTeM Co3laHust epMeHTHBIX CUCTEM, KOHTPOJIUPYIOIIHAX
CHHTE3 TeX W11 UHBbIX coeanrieHnit. Ho Hanboaee paxHbiM ObL10 cO31a-
HHEe reHeTHUUEeCKOro Koaa, obecneudBaBliere BocnpoussencHue cebe
NMOA0O0HbBIX MU HAaCTENOBAHWE HOBbIMY TOKOJIEHUAMU CBOUCTB NMPEAbIAY -
muX. [To mocIeaHnM JaHHbIM, TPONECC CTAHOBTEHUS MEXAHU3MOB Ca-
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MOKOIIMpOBAHUA HayaaCs OK0A0 3,4 MJAPA JET Ha3ad U 3aHSI HE MEHEE
500 MJIH feT, T.€. B IBA ¢ JTHIUHUM pa3a 10/bllUe, YEM pa3BUTHE MIIEKO-
HUTANMUX OT UX NPEAKOR — PENTHANIML.

[ieppbie XuUBBIE OpraHU3Mbl ObLiK 2emepompogamu (OT rpeu. hereros—
JIpYTON, frophe — NUIA} — OPraHM3MaMM, UCTTOJAb3YVIOIIAMHY B KAYECTRE
HCTOUHUWKA 9HEpruK OpraHHYeCKHe [TUTaTelbHble electna. s momnep-
KAHMS KM 3HEACATEALHOCTH OHHU 3aXBATHIBAIM M3 OKPYXKAIOUIEH CPEbI
aOMOTEHHbIE OpraHMUECKHME BEILECTBA. T peTryHas atMocdepa, B KOTO-
poii conepxkanue CO, 5Ce BO3pacTano, NO3BOMSLIA YaCTHIHO MOKPHIBATH
NoTpeGHOCTD B yriaepoe 3a cyer accumunanuu CO,.

Co BpeMeHeM NPOUCXOANA0 YMEHBIUEHHE COAEPKAHUA OPraHuyec-
KUX BEUIECTB B OKPYXAIOIIEH Cpele, MOITOMY TPeUMYILECTBO MOJAYUMIH
T€ OPTAHU3Mbl, KOTOPBI€ ObLIM CTTOCODH Bl CUHTE3UPOBATH O pTAHUYECCKHE
BEILECTBA U3 HEOPraHMYECKUX, UCIT0Ib3YS MONONHUTEALHLIE HCTOUYHH -
KU 3HEpruun. Takne OpraHn3Mbl HA3BANIU agmompodami.

T1epBBIMH MOABUANCH OPFaHU3MBI, CNIOCODHBIE UCITOJAB30BATL IHEP-
THI0 XMMHYECKUX NIPOLECCOB, — xemompogusl. [1o-BUIUMOMY, NEPBUYHBIE
OKMCAWTEAbHBIE TPOLECCH, COIIPOBOXAAIOUINECA BBIACACHUEM IHEPTUH,
HEODXOAMMON UTA CYIIECTBOBAHMS, ULIX 34 CYET KMUCA0po/1a {(KOTOPOro
e He ObL10 B aTMOCdepe), BeipadaThiBAEMOTIo CAMUMHM OpraHU3IMAMHU,
a TAKXKE CONEPXKABLIErocA B cyabdaTax, HUTpaTax, HUTpUTAX ¥ T. II.

BTophbiM, 3BOMIOUMOHHO CAMBIM BaXHbIM CNTOCODOM TOAYYCHHUA
YHEPIUH CTAN0 KCNONBL30BAHME COMHEYHOIO CBeTa. [IepBhIM marom Ha
DTOM NYTH Ob11a, BEPOATHO, KAKASA-TO NpoCTasi GOTOXUMHYECKas peak-
1ust. B nanbHeiieM 9To NpUBENO K BO3HUKHOBCIMIO (POTOCHHTE3A, T. €,
¢NOCOOHOCTH UCTTONB30BATh CBETORYIO IHEPIHIO U1 CHHTE3a OpTAHUYEC-
Kux coenuneHuit u3 CO, n H,0, sbigensa npu atom O,. MoTocuHTes,
BO3HUKHYB MPUMEPHO 2.5 MAPJ JIET Ha3a/1, TIpUBeN K aKTHBHOMY 00pa-
30BAHM KO OPraHUUECKOTO BEIICCTBA M cBoboaHoro kuciopona. Ha ocxo-
BC CHHTE3a OPraHU4ECKOIO BelecTBA CMOT BOBHUKHYTh KPYTOBOPOT Be-
ECTB MEXY ABTOTPOMHBIMM W 3aBUCALIUMY OT HUX reTepoTpodHLIMHU
OPTaHU3MAMMU.

YmenbuieHUe cofepXaHy A OHUY COSIMHCHUH U YBEIWYEHHUE KOH -
UEHTpALUY APYTUX, U3MECHEHWE COCTABA MOBEPXHOCTHBIX CAOEB 3eMJiH,
M3MeHeHMEe aTMOCQEPD! HALUEH IIAHETH € T€X TOP ONPENC/sI0Ch pa3-
BUTUEM KM BbIX OPraHU3MOB, T.€. OMOTEHHBIM NIPOLECCOM.

Bonpoc 0 BO3HWKHOBEHMM XM3HH Ha 3eMIle TECHO CBA3aH ¢ npobile-
MOU CyecTBOBAHKA XMIHMU HA ApYTUX aHeTax. [{puBpeAcHHAs BEILIe
I1oC1e10BATE ILHOCTD COOBITHI, 00YCTOBUBLUAS BOZHUKHOBEHUE KU3HMU,
CKOpee BCero, He sIBASIETCA €IUHCTBEHHO BO3MOXHOMU W HEU30eKHOI,
Onpe:easieMOH NPUPOIOit XMMHUUECKUX 3TEMEHTOB U CYLIECTBOBABLIMMH
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ycsiopusmu. Ho nporniecesl €€ BO3HMKHOBEH U, 3 0COBEHHO CTAIHA «I1peji-
KU3HW» ObUIM OYEeHB AIUTEABHLIMU, F1 B HACTOSIIMH MOMEHT BOCIIPO-
M3BECTH UX Ha 3eMie BpsI 1M Bo3MoxHO. B npeacnax ConHeuHolt cuc-
TEMBI CJIe/IbI JKMU3HU OKA He 0OHAPYXEHDbI, a YCJA0BUA Ha BJIMXKaAUIINX K
HaM IIAHETAX BPsiJl JIK CITOCODCTBYIOT €€ MOABACHHUIO.

[TonoxuTenbHO OTBEYAET HA BONPOC O PACIIPOCTPAHEHHM XHU3HHU BO
BceneHHOH runoresa naxcnepmuy, NPEANONAraloas, 4ro Xn3Hp nepe-
HOCHUTCS € OIHONO KOCMUYECKOTO TEAA HA IpYToe. A B 00/1€e Y3KOM CMbIC-
JIe — YTO XH3Hb 3aHeceHa Ha 3eMmo U3 KocMoca, CoriacHo 3To# runore-
3€ XKUBBIC OpTaliM3Mbl 3aHECCEHB HA HAUIy ILTAHETY C METEOPUTAMU U
KOCMHUYECKOW MbLIb0. OQHAKO A0 CUX NOP HET AOCTOBEPHBIX (GAKTOB,
MOATBEPXAAOUIMX BHE3EMHOE NTPOUCXOXACHUE MUKPOOPraHU3MOB, Hali-
NEHHBIX B MeTeopuTax. KpoMe Toro, 3ta runoTe3a He CHUMAET BONpPOC O
NYTAX BO3HAKHOBEHHSI XXH3HH 112 APYTUX KOCMHUECKHUX 00BEKTAX.

Takum 00pagzom, Ha OCHOBAHHWH COBPEMEHHbIX 3HAHW I MOXKHO Clie-
NATh OIHO3HAYHbIE BLIBOJBI:

1) xku3Hb HA 3eMJIe BO3NKWKIAa aDUOreHHBIM MYTEM |

2) B HacTosllee BpeMs KU BOE IPOUCXOIUT TOIBKO 0T KUBoro (OHo-
FeEHNO).

GopmupoBanne 6uocdepnl CBAIAHO C MOABACHHUCM XHUBbIX Opra-
HU3MOB, 9TO cOOLITHE COBEPIUMNIOCH B apXeHCK Yo 3py. [lepBbie Xubnie
OPTraHU3MBbl UCIIOIB30BANAU AJTSI KUIHEAEATCIBHOCTU OPraH UYECKUE MO~
JEKYIsl, pacTBopeHHBLIE B Boje. C NosABACHUAEM aBTOTPO(HbIX XKHBbIX
OPraHU3MoB, THIIA KOTOPbIX MPOAYIUPOBATACH U3 HCKMUBOH MATEPUH,
BO3HUKIIA BEPOATHOCTL PA3BUTUSI NEPBBHIX POTOCHUHTEIUPYIOUIUX KIIETOK
(TMna unaHoDaKTepUit}, CNOCOOHEIX UCTIOAB30BATE CBETOBYIO IHEPTHUIO
1A CHHTe3a OMOAOrMUEeCKH BAXHBIX BEIHECTB U3 YIJISKMUCIIOro Tasa 1
BOJIbY, BBIAEAS 1IPK OTOM CBODOAHKIN KMCI10poA. s epBhIX opraHuns-
MOB KHCJIOPOJ ObUJT AA0BUT B CHTY CBOCH BHICOKOH OKHCAUTENBHOM CITO-
COOHOCTH, a COOTBETCTRYIOLINE 3aUIUTHBIC OMOXUMHYECKHUE CUCTEMBI OT-
CYTCTBOBAJIH.

B yciropusax 0eckucnopoaHoit atMocgepsl M XKECTKOTO YibTpadHo-
ASTOBOTO M3MyHeHKA PACIPOCTpAHEHUE XKU3HM 061710 orpaHKieHHO. OQHA
MOLJTA CYUIECTBOBATE TOTBKO O] 3a1IMTHBIM CI0EM BOJBI (IO pacueTam,
He meHee 10 m). JIdub nosssaeHWe KUCA0Opoaa B aTMOCHEPE U HAYa/10
(GOPMUPOBAHHMS 030HOBOTO CJ0 CIE€AAAM BOSMOXHBIM CYHIECTBOBAHME
OpTaHM3MOB ¥ IOBEPXHOCTH BOJI0OEMOB M OCBOCHUE CYIIIH. C BbIXOIOM Ha
CYNIY XHMBBIX CYIHECTB Ha4a1a 00pas30BhiBATHCS HOUBA — MIPOAYKT B3aU-
MOICHCTBUSA XU3HU C HEOPTAIIMUCCK UMM COCIMHCHAAMU BEPXHETO CROS
3CMHOM KOPEI.
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B apxefickyio 3py XW3Hb pa3iefdIACh Hd JBA OCHOBHBIX CTBOJAA: TIAP-
CTBO pacmenull (ABTOTPOMPHBIX OpraHU3IMOB} U LIAPCTBO HCUBOM HbIX (TE~
1epOTPOdHBLIX OpraHn3mMos}. B mpoTepo3oHcKyr 3py MPOMU30LII0 3HAYM -
TEALHOE ITEpepACIIPEEIEHUE ILIOUIAIEH CYIIIM U MOPSs! HA IUTAHETE U pa3-
BHTUE MHOTOK/IETOYHBIX OPraHu3moB. B tetieHue 3Toit 3pbl DakTepuy 1
BOIOPOCHH AOCTUIIM CBoero pacupera. [locTteneHHo T€10 MHOMOKJIETOU -
HbIX PACTEHUHA PACUACHSIIOCH HA YACTU, KOTOPBIE BHITIOJHSUIY pa3iMuyHbIE
(PYHKHAY (pMKpeilneHust, GOTOCHHTe3a ¥ 1.4.). B 3T0oT nepuoa chop-
MHUPOBANUCH [YOKU, KHIICHHOMONOCTHBIE, INIOCKUE U KOIBYATHIE YEPBH,
HOSIBUNUCH IEPBBIC YIEHUCTOHOIUE, MOJLTIOCKH, UIJIOKOXHE.

B nepyon apxest ¥ poTepo30st KU3Hb CTA1d FE0A0THUECKUM PaKTO-
poM. ZKHUBbI€ OpraHu3Mbl UIMEHAIU (POPMY, COCTAB 3€MHOMN KOPhI. aTMO-
cibepbl M 00pa30BLIBAIU KHUBYIO 000A0UKY ITAHETB — blocepy.

Oxojo 600 man net Hazald Hauyanach MaJe030NCKaA 3pa, KOTOPYIO
HOIPA3LEAA 0T Ha PSJl IEPUOAOB: KeMOpuu, opdosux, cuayp, de6oH, Kap-
for, nepmb (Ha3BaHHWA JaBaNKCh, KAK MPaBuio, 110 MeCTy MEpPBOro oMu-
canus ropHBIX MOPOJ, OTHOCAUIMXCA K TAHHOMY MEPUONY ),

B kembpudickuii nepuoi Kyumar Obisl ymepeitiibiv. JKMBOTHBIE U pa-
C1EHMS HACE.TSUIM B OCHOBHOM MOpsi. B 310T tieproa, noOMUMO OTHOKIIE -
TOMWIBIX, 3ACETMBUINX CYLILY, TOSABIAIOTCS NEPBBIC HA3EMHBIE MHOTOKJIE-
LOTHbBIE PACTeHUsi. Buixo/l pacTeiinit Ha cylly. NO-BHAUMOMY, Obisi CBsi-
311 ¢ IOCTHXKEHUEM COACPKAHUS KUCAopoa B arMochepe npuvepHo 10%
01 COBpEMEHHOI0. Tenepb 030HOBLIN IKpaH OblI ctocobeH XoTA Obl ua-
CTHHO 3auUTHTE OPTAHU3MBE OT YALTPAPUOACTOBOIO H3NYYeHUd. 3ace-
JISHHUC 3EMHOM ITOBEPXIOCTH NMOTPEOOBATO BO3HUKHOBEHUS! CUCTEMDI,
lepefaroled MUTATCABIILIC BEMIECTBA M BNary KO BCEM UYACTSIM pacTEHUS,
4 TdKXKe naibHerlen g epeHunalmny Te.1d PACTEHUHA Ha cTeOCb,
KOpeHb M IHCThi. Hauboncee paztioobpasna ObL1a XHU3Hb B Mopax. Cpe-
/¥ paCTEHUH rOCNOACTROBATH pa3.TMUHbIC BOTOPOCHIH, CYLUCCTBOBLIN YXC
BCE OCIIOBHBIE TUIB] XBOTHLIX, KPOME XOP/IOBbIX,

B nepuon opdosuxa 11ponoaKaioch pa3BUTHUC HA3eMHOM (I0PbI,
1O BUAUCE MEPBBIE IMIaYHBI M XBOLM. B MOpsiX IHEJl MHHTEHCHMBHLIN 11pO-
liece obpasoBaHusa puOB KOPANIoBLMU NTOTUIIAMUK. B 3TOT Nepuoa no-
SIBMAMCD W CTANM pa3BrBaTLCs OepBble xopaoBsie. Ilosuieiiue xBataTeb-
HHOTO POTOROTO aNapaTd Bbi3BAA0 UX HHTEHCMBHOE pa3BUTHE.

B cusypuickun nepno. Ha cymy BolllH [1epBble IbHLALIUE BO3TY-
XOM KUBOTHBIE — WICHHUCTOHOrHE. B Boa0oeMAX (IPOAOTKATIOCE Byplioe
PA3BMTHC HA3UIMX NO3BOHOUHBIX. OCODEHHO CilC,1yeT OTMETHTh TOSIBAE -
HUC ITdpHEIX MIaBHUKOB-KOHEYHOCTEH v TPUMHUTUBHEBIX puib. Ha cywe
MHTCHCHBHO pa3BUBanMch pacteHus. Hakonnetue B nouse 6oabiioro
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YyucHa OpraHuYeCKMX OCTATKOB FIPUBENO K pa3BUTHIO TPUOOB, cnocob-
CTBOBABLIMX NnepepaboTKE TAKMX OCTATKOB.

B nepuon degona K1¥Mart Obli PE3KO KOHTHHEHTAIbHBIM, 3aCYIIAU-
BbIM, C PEIKMMU KOAEOAHUIMM TEMIIEPATYpDL B TEHEHHE CYTOK 1 I10 CE-
30H4aM, NOSBWIMCE ODLIMPHBIE NYCTHIHK U NonynycTelHd. Habnogaauck
u TiepBbie oleaenedvs. B 3Tor nepuon 6oabloro pacuBeTa JOCTHIIN
pbIOHL, 3aCETUBIINE MOPS M NPECHbIE BOABL. [T0CKONbKY MHOTHE HA3CM-
HBIE BOAOCMBI BBICHIXATH B NETHUH DepHOI M TPOMEP3aIN 3UMON, pbid,
HacEJIABUIMX X, MOIJIM CIIACTH J1BA [IVTH: 3apbIBAHWE B WJI WK MUIPA-
IS B ITIOMCKAX BOAbI. I1o nepBOMy TTYTH NOIIN JBOSKOABIIALIME PhiOHI,
y KOTOPbIX Hapsy ¢ XKabepHbiM Pa3BUIOCh 1ETOYHOE AbIXaHUE (JIETKOE
pa3BUJIOCH U3 IU1ABATEALHOIO 1Y3bIpA )}, MO-BTOPOMY — KHUCTENEPDIE PHIOHL.
HMx mi1aBHUKKA HMENY BUI A0NACTEN, COCTOSIUIAX U3 OTAEIbHbBIX KOCTEN
¢ NPUKPEIVIEHHBIMHA K HUM MBILILAMU. C MOMOLIbLIO [JIABHUKOB pbiObt
MOTJIM 11013aTh 10 AHY. KpoMe Toro, oHU ToXE MOTIM MMETh A¢TOYHOE
apixague. Kucrenepbie peibnl nany Havyano nepBbIM 3€MHOBOAHBIM —
creronedanam. Ha cyiue B AeBoHe MOABAAIOTCA 16CA U3 TATAHTCKUX [1a-
NMOPOTHMUKOB, XBOUIEH U [VIAYHOB.

B kamennoyzonbholi IEPUO, UK KapOoH, TPOU3OLINC 3AMETHQE MO~
TeIVICHHE U YBAAXKHEHHE K1uMaTa. B )kapkux O0J10THCTHIX Jiecax Npous-
pacTand rpomazsbie (1o 40 M) manopoTHMKM U xpoiuu. [Toasuauce ro-
jJoceMEHHbBIe pactenua. [lepexog K CeMEHHOMY pa3MHOXEHUIO JaBan
PACTEHHAM MHOTO IPEMMYLIECTB (3aLIMTY 3apobiLia, CHAOKEHUE €T0
[MTATETBHBIMHU BEILECTBAMHU M A1p.). PaciBeT ApeBeCcHOU pACTHTEILHOC
TH [IPUBEIT K 00pa30BAHUIO DOBLIMX [UTACTOB KAMEHHOTO YIJIA — OCTAT-
KOB FUFAHTCKUX pacTeHUHU. bonbioro paznoodpasus JOCTULIH CTETOLE-
danbl. [TogBMAACE NEPBBIE KPHLIATHIE HACEKOMBIE — TAPAKAHB! (TMHOK
10 10 ¢M) 1 CTpeKo3bl {C pa3sMaxoM KpbistbeB 10 75 cM). B KoHIte nmepu -
012 TTOSBIAIOTCA NMPECMbIKAKOLIMECS.

JlogHATHE CYLIN B HepMCKUi NEPUOI IPHUBEJIO K PA3ZBUTHIO 3aCylil-
AWBOTO KN1HMATA U ITOXOIT0IAaHUIO. Braxueie W NBILTHBIE TECA CMELIANOT-
¢ K 3KBaTOpY. bOJBIIMHCTBO NanOopOTHUKOOOPA3HbBIX TOCTENEHHO Bbl-
mupaer. M Ha CMEHY NPUXOAAT rojoceMesHble pacteHus. Uccymenne
KIMMATa IPUBEIO K BEIMUPAI M0 MHOTHX 38 MHOBOAHbIX. 34TO 3HAYMTENb-
HOTO pa3Ho00pa3ua JOCTUIAMW NpecMblkalomueca. PenTuinmu npuodpe-
1Y CBOMCTBA, NMO3BOJAMBIIME UM CTATh HACTOSUIMMA HA3EMHBIMH CYLIIE-
cTBamMH. B mepBylo ouepenb 3TO BHYTPEHHEE OIUIOAOTBOPEHME, 3aMAC
OUTATENBHBIX BEMIECTB (KE/ATOK) B 3a1IMIIEHHOM 000JIOYKOM OT BRICbi-
XaHMA SULE, OPOrOBEHUE KOXHU, YyeaoxHeHe nerkux. bmaronapa atum
IpUCocObIEHUAM PENTUAMH HIUPOKO PACCENNITUCH 110 Cyllle.
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Cnenywolias 3pa UCTOPUH 3eMJTH — Me3030HCKAA — noIpasaenneTcs
Ha TpY Nepyuola: mpuac, 1opckuii U meaoeoli nepuoisl, Hayaio 3pul co-
NPOBOXIAT0OCh AKTUBHbBIM rOpoodpa30BAHUEM — [IPOU3OLLI0 BO3ZHUKHO-
peHue Ypaia, [aHb-1lana, Antaa. 9ro npuBesio K 1ajibHEHUIEMY YCHU-
JIEHWIO 3aCYLIIMBOCTH KIMMaTa. Beimupaet Gob1IMHCTBO BAArOI100M -
BBLIX OpraHM3IMoOB: 3eMHOBOI{bIe, TANOPOTHUKHU, XBOILHM H i1IayHbl. Cpeaun
pacTEHUH B NEpHOI mpliaca TOCNIOACTBYIOT rOJI0CEMEHHDIE, CPENH XKU-
BOTHBIX — IIpeCMBIKatoneca. I1osBIA10TCA pACTUTENBHOSAHBIC U XWILI-
HbIC IUHO34BPbl, OIIAKO UX paA3MEpht OTHOCHTEAbHO HEBENUKH (MEN-
KHEe — Pa3MepoM € KpOJIMKA, KPYMHbie — 10 5S—6 M B 11uHy). Jo Hamx
JHEW JOXKUAW PENTHANYU, NOABHBIINECH B TPUACE, — YepelaXH U SAUIE-
pulbl-ratTepuy (kupyT B Hopoit 3enannnn). B Mopax passyBaloTcs pas-
HOOOPA3HBIC [ONOBOHOIHE Moantocky. M3o6uaue poid M MOAAIOCKOB
NMO3BOJAWAO PENTUANAM (MXTUO3aBpaM) OCBOUTH BOJHYIO cpeay. B KoH-
Lie TpUAca MOABAAIOTCA NEPBbLIC TPUMUTHBHbBIC MJIESKOMUTAIOINHUE, UMEB-
UIKMe, B OTJIUYUE OT PENITHANMI, IOCTOSAHHYIO TEMIIEPATYPY 1€1a. 3BEPh-
KW ObLIU, MO-BUAMMOMY, AHTICKIAYIIIMMH, KAK COBPEMEHHBIE YTKOHOC
1 eXUIHA,

B ropcxuii nepuoa Ha 3eMAe yCTAHABAMBACTCSA TEIUIbIM KiMMAT, O 3-
KM K COBPEMEHHOMY TponuyeckoMy. Ha Cyile nosiBAsoTCs FUTAlTCKUE
PACTHUTENBHOAIHBIE TUIHO3aBPbI (10 30 M) M OXOTHUBINKECS HA HUX XMLl -
HbIC 1MH03aBpbl (10 10—15 M winHBI). PasiicodpasHol Obuin MOpCKME f1pe-
CMBIKAKOHUECS. PenTuauM Hauaan oCBAUBAThE ¥ BO3AYLIHYIO Cpeay, Nno-
SIBUAKCH JIETAIOIMNE AMEPH — NTEPOAAKTAAN. QAHOBPEMEIIHO € HTHM
[I0ABUIUCH NICPBBIE NTHLBI, CYMYATHIC MAEKOIUTAOLINE, TEPBBIE TOKPLI-
TOCEMEHHBIC PACTCHHUS, NOC/IE YErO HAUAJCA NPOLECC NApanieibHON
3BOJIIOIMHM UBETKOBbLIX PACTEHU N M HACEKOMBIX-ONbUTUTENE .

Menogou mepuoa noayuun Ha3BaHUE B CBA3HM C ODUIMEM Mesia B
MOPCKHUX OTAOXKEHHAX TOI'O BPEMEHH, KOTOpHIE 00pa3oBaniuck U3 pako-
BHHOK [POCTEHIIMX XUBOTHBIX. HaKonieHne 3Tux oTI0XKeHWH, COCTO-
SNIAX B OCHOBHOM M3 YIIEKHC/I0TO KanblIWs, NPUBENO K YMEHBIIEHH IO
COJEpXaHUsl YIJIEKHCAOTo ra3a B armocdepe. B 3Tor meprol OwicTpo
pPacnpocTpaHsIOTCH BECTKOBLIC paCTEHUSI, BHITECHSAA TOJ0CEMEHHBIE,
HekoTtopbie popMbl (TOMOAA, MBbL, AyObI, NATLMbBI, 3BKAAWIITE) COXpa-
HUAWCH U NOHBIHE. J[MHO3aBpLl MEAOBOIO 11€PHOIA OTANYAIOTCS OT 11pe -
ueCcTBeHHUKOB. HekoToprle M3 HUX Claly Mepensurathcd Ha 3agHUX
Horax. [lo-npexHeMy BcTpeyanuch ruraHtckue (hopMei. ITposoxanocsk
PazputHe nTun. K Koy MexoBoro rmepyuoaa nosaBUAKCE IiatieHrapiibie
MIekonuTalouye. B KoHue 310Xy Mella HACTYTIAet iponecC MHTECHCHB-
HOro ropoodpa3oBaHus, NTOAHUMAITCA AlbIbl, AHAbL, T nMatau, Kag-
Ka3, Knumar ¢ran pe3ko KOHTUHEHTAIBHKMM U 60Jiee XOJ0IHBIM. DTO
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OPUBEI0 K BHIMUPAaHMIO BCeX KPYTHEIX hopM TipecMbiKatouxcsa. bons-
MIAHCTBO BBIXMBLINX PENTUNUM (AUIEPULIbI, 3MEH) OBITA HEOOJ BIIHX
pa3sMepoB, JIMlib B 3KBATOPUATBHOM [10ACE COXPAHWINCH JOBOMBHO KpyII-
HbIC KPOKoAWILL. B ycaoBusix 0011ero noxoiotadysl npeuMyIecTBo 110-
JTYYHANTH TEMIOKPOBHBIE KW BOTHBIE — INTHIB U MIIEKOITHTAIOLIHE.

Kaifno3sofickas spa, rpomo/Kalolascs M B HAaCTosIIIee BpeMsl, — 3pa
pACIBETA HBETKOBBIX PACTEHU I, HACEKOMBIX, ITU 1l A MICKOTTUTAIOIHAX.
KaiiHo30l1 €11 TCA HA 1BA HEPABHEIX [IEPUOIA; MpemuyHbili U yemaep-
MUYHDI,

B mpemuynbiii nepdon yCTaHABIMBACTCA TEIUIBIA PABHOMEDHbIA KJIH-
Mat. IlUnpoxo pacnpocTpanaores Jeca — CyOTpollnyecKue 1 Tponuyec-
Kue, PazsuBalotcs aneHTapHbie MIEKOIUTAIONHE, KOTOPHIE BHITECHAIOT
CYMYATHIX MOUTH CO BCEX KOHTUHEHTOR, Hanbonee npuMUTUBHBIMM OBUTH
HACEKOMOAMHBIC MIICKOMTUTAIOUIUE, OT KOTOPBIX IPOU3OUUTA NEPBHE
XMIIHBIE M IPUMATHL. peBHue XUIIIHBIE 12711 HAYaNO0 KOTIBITHBIM. HacTe
MJIEKOTMTUTAIOIIMX HAYANA 3aBOEBBIBATE MOPE — TTOSBWIMCH TACTOHOTUE H
KUTOO0Opasnwe. K KoHLY TpeTHYHOro nepuoaa copMHpPOBaiUCh BCE
COBPEMEHHbIE TpyNIb MiIekonuTatomKux. MHTEHCUBHO pa3BHBaNUCH U
pa3MyHbBIE HACEKOMbIE, OCODECHHO CBA3AHHLIC C LUBETKOBBIMU pACTEHH -
ssmA. [lpousoumno opMuposaHie MHOIMX BUAOB MTHI. JKOCHCTEMb
Hayaau NpuobperaTe COBPEMEHHYIO CTPYKTYPY, B HUX CKNAAKBANHCH
MUUIEBLIE CBA3U MEXAY PA3NUYHBIMU KJIACCAMU M TUITAM U OPTaHM3MOB.

B uemeaepmuunbiil neproa HACTYIIATO TIOXOJIOAAHKE, YTO TPUBEI0 K
ONEJCHCHU IO 3HAYUTENBHON yacTd 3eman. Ha MecTo TelmomoduBoii
PaCTUTEIILHOCTH NTPULIIA X0N0)10YCTOWYHBAA — TPABAHAS U KYCTAPHHKO-
Basl. Beimepiiu MHOTHE Ape BECHBIE paCTeH s, 00pa30BATUCh 0BITUPHbIE
OTKPBITBIE MPOCTPAHCTBA — CTeNU. YacTh MACKOITUTAIOLIMX TAKXE MCUE3IIA
B ITPOIECCE DBOMIOLMHM, & HEKOTOPBLIE TPYNIThl, HATPUMED KONBITHBIE,
MHTEHCURHO pasBusandck. CMeHa MOTEIUIEHUH W [TOX0JI04aH U Npouc-
Xoauna HeoaHokpaTHO. OOpa3zoBaHMe TMIAHTCKUX 3allacOB JIka Ha CylIe
BO BPEMSA MOX0I0AaHMHA MpUBOIMIO K NOHMKEHUN YPOBHSI MMPOBOTO
OK€aHa, B pe3yibTaTe YEro BOZHUKAIYN CYXONYTHBIC MOCTBI MEXIY MATE-
pukaMu. [To 3THM yyacTKaM BpeMEHHOM CYIOH [IPOMCXOAUN 0OMEH Ha-
3¢MHBIMA XXMBOTHBIMH U pacTeHUAMM. Bce 3To onpeneauno 1ot BUAO-
BOM COCTAB OPTAHMYECKOT0 MU DA, KOTOPBIHI CYLIECTBYET B HACTOAILIEE Bpe-
Mf,  TAKXKE CO3AQ10 COBPEMEHHbIE 3KOCHUCTEMbI.

B semaepmunnsiii nepyoa, WK aumponoeet, IPOUCXOIAI2 UHTEHCHUB-
Hasi BOJKOUIUA npuMaToB. OT olHOM! U3 rpynil 00e3bpAH — aBCTPAILONU -
TEKOB — €ll€ B KOHLE TPETHUHOTO NEpHoaa OTACTUINCh IIPEJKU COBpe-
MEHHOTro yeaoBeka, B mpoliecce pa3BATHA dpeBHEHIUKUX N0AEW Ouoo-
rUYECKUe HAKTOPLI IBOMIOLUMW UIPATH BCE MEHDUIYIO pOJIb, & OCHOBHOE
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aHaueHUE NPUOOPpENN PAKTOPEI COUUAALHBIE, AEHCTBOBABIINE BMECTC C
pAa3BUTUEM CO3HAKUA. X0/ IBOAIOIIMK YeN0BEKA HEJIb35 HA3BATh IIPAMEBIM.
B pony yenoBexa OBIJI0 HECKOIBKO BHIMEPLIMX, TYIIMKOBBIX OTBETBJIE HUH.
Ho BHTOTE NOABWICA YenoBek pazyMHbIH M COBPEMEHHAS LIMBUIU3AIINA.

1.2. OcoGennocTn pyHKumoHnpoBanns
HHBBIX OPTAHU3MOB H XKHBBIX CHCTEM

W3 n3gecTHHX K HacTogmeMy BpeMeiid 108 XuMUIecKUx 3leMeHToB
TUIIL HEMHOTME BXOIAT B COCTAB XHBbIX 0PraHu3MoB. B nepsyio ovepeab
3TO MaKPO2JEMEHTH!, UMEIOIUECs B 00AbIIMX KOAMYECTBAX B TIPHUPOAE
M HEOOXOoaUMBle Ans Beex Ouonoruyeckux oovekros: H, C, O, N, §, P,
Ca, Mg, K, Fe, a nna xupotHbix emne ¥ Na u CI. B Medblleit cTenenu
IJ151 KU3HEACATEAbHOCTH QPraHUM3MOB HCITOb3YIOTC S MUK PO3EMEHTHE
Cu, Mn, Zn, Mo, Co, atakxe F, J, Se (a1s kxuBoTHRIX) U B (U1s1 pacte-
HUH).

JJI XUMHYECKOH OCHOBBI XHU3HU Hauboabllee 3HayeHHE WMEOT
MU HEPANBHBIE COTU U COOTBETCTBYIONIME KATUOHB U AHHOHBI: MOHBI
HATPHS M Kanua 00ecneunBalOT 2N¢KTPHUECKUH Paspsaa Ha MEMOpaHax
KJIETOK U MEpeaauy IMCKTPUUESCKUX UMITYNLCOB 110 HEPBAM W MbILILIAM,
YIPaBIAsl TAKMM 00pa3om UX paboTol; MOHbBI KAIbIMS BISAIOTCH OCHO-
BOUM KOCTHOMH TKAHH, a TAKXKE YHACTBYIOT B COKpPALeHWH MbiiLL;, pocdop
BXOIMUT B OPTAHUYECKHE COSAMHEHUS — DUOIOTUYECKUE AKKYMYITSATOPBI
IHEPrUU U (BMECTE C KANbI{MEM) B COCTAB KOCTEH CKeieTa; MOHBI XJI0DA
BMECTEe ¢ MOHAMH HATPUA CO3AAXT OCMOTHUYECKOE TABNCHHE B KPOBU,
Aumepe 1 muasMme. CongHaa KUCROTA, KOTOPas BbUICAAETCA B XKENYIKE
YEJIOBCKA M )KMBOTHBIX, UTPACT BAXHYIO POJIb B AEBApEeHUH. 2Kesie30
COACPXKMUTCA B IMTMEHTE KPOBHU — FEMOTJI00MHE, KOTOPEIH ABAAETCS Me-
PEHOCYUKOM KHACTOpoAa. ZKeneio U Mejlh BXOIAT B COCTAB [IEPEHOCYH -
KOB 3/ICKTPOHOB B IPOM3BOAALIUX PHEPTHIO KAETOUHBIX OpraHeIIax —
MUTOXOH/IPUSIX, & TAKXKE BXOJAT B COCTAB HEKOTOPhiX pepMeHTOR. Mar-
HHUH COCTABIIAET OCHOBY MOJIEKY/1bI Xtopoduina nu obecneyuBaeT rias-
HY10 QOTOXHUMHMYECKYIO PEAKIIMIO B JKHBBIX OPraAHU3MaX — CHHTE3 Opra-
HHYECKUX BEIUECTB M3 YIJICKMCIIOTO Ta3a U BOJbI.

Mo aBrsieTcs 2/4eMEHTOM TAKOTO BaXIOTO COEXMHEHUA, KK rop-
MOH IMTOBAAHOM Xeneanl. HelocTaToK Houa B MUILE BbI3bIBACT TAXKEC-
noe 3a001eBaHKE — IHASMUYECKMH 300. D10 3a0051eBaHME,, BLI3BAHHOE HE -
HOCTATKOM HMOAA B NTOYBE, paCHPOCTPAHEHO B psiic PAHOHOB 3¢MHOI0
Uapa, HaripuMep Ha Ypane, B Kapnatax U apyrux peruonax. Coenmnse -
RUA ifoaa ¢ kanueM MOMOTAIOT 3aLIMIATh OPTAHU3M YEJIOBEKA OT BO3ICH -
CTBUI MOHM3UPYIOLIETO U3AYUCHMA. B cocTase BUTAMUHA 812 COAEPKUTCA
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k00ansT. HexoTophie )KM3HEHHO BOXKHbIE PEPMEHTHI U TOPMOHBE, HATIPH-
MEP UHCYINH, COTEPXKAT HMHK.

B KonuMyecTBEHHOM OTHOLIEHH M NEPBOE MECTO CPEeAr XUMHUCCKHX
COeJITMHEHUH 3aHMAMACT BOJA (B OPTaHU3ME UEJIOBEKA €€ OKO10 60%, ay
Meny3sl — Oonee 96%). Boaa ¢y knT pacTBOpUTESIEM, CPEACTBOM BHYT-
PEHHErO TPAHCTIOPTA U CPEAOH 15 OONBUIMHCTBA TPOLECCCOB OOMEHa
BEIISCTE. JHAUMTE/AbHAA YACTh OCTANLHBIX HEOPTAHUYECKUX KOMITOHEH-
TOB HAXOZUTCS B BOJAHOM pacTBOpE.

Yucno opragMuECKUX COEAMHEH UM, COCTOALLMX [JIABHBIM 00Pa3oM
w3 C, H, O, N, Su P, B XuBBIX OpraHu3sMax ype3BelyaiiHO BEIMKO, OHH
MPUHAJIEXKAT B OCHOBHOM K YETHIPEM KNACCAM — HeaxaM, HyKAeUHO8biM
Kucaomam, yaneeooam u aunudam (WA sxcupam). Y KHUBOTHBIX KoJIHYe-
CTBEHHO npeodnajalor 0e1KKu, ¥ pACTCHUH — YI/IE€BOIbL.

PagoM BaXHbIX CBOWCTB U PyHKUMI 00/1analoT fesku: OHM yYACTBYIOT
B MOCTPOECHWH KJIETOK U TKAHEH!, SIBIAKOTCH OMOAOTUIECKMMH DePMeEn-
TAMH — KATANIU3ATOpAMUA, TOPMOHAMHU, 3ALIMTHBIMK BEHIECTBAMM U TIpOY.
benku yyacTsyloT B npoueccax TpancGopManru 3Heprud. Hanpumep,
GeJIKM MBILILL pEATUPYIOT C MOMEKY1aAMU A€ HOIUHTpHPOCHOPHON KHKC-
NOTH ¥ pacIueLisioT B HUX O0TaTylo IHepruci XMMHudeckyro cBasn. Ilog
BO3JEUCTBUEM BLICBODOXAAIOUIEHCA IHEPTHH MTPOUCXOAUT COKPAIIEHNE
MBIHEYHOTO 0¢enka, TakuM 0OpasoM, XUMHUUYECKAs JHEPTHUA NPU YIACTUH
OCIKOB MBI NPEBPALIAETCA B IHEPrUI0 MEXaHWYECKYIO — OZHH BUI
JHEPruU TpaHCHOPMUPYETCA B APYroi. benky Takke MOryT ClIyKHThb HC-
TOYHUKOM 3HEPIrUH AJA KJIETOK.

Ecnu B OpranvaM XHBOTHBIX M YeIOBEKA NONANAXT BUPYCH WM
DAKTEPUM, TO 714 3aUIMThi OT HUX BbipabaThlBaloTCA 0cobbie DENKK —
aHTATeNa, 31K Oenku 00e3BpeKMBAIOT BO3DyauTEACH Ooe3Hel, sanep-
XKUBask HX PAa3MHOXEHNE B OPraHn3Me. Tako# MEXaHHU3M CONPOTUBACHUS
3a00JIeBAHU SIM HA3BIBAETCS UMMYHMTETOM, YTOOB! MOBBICATL UMMYHH -
TET, B KPOBb BBOAAT FOTOBBIE AHTUTENA ( BAKUWHDBI), TOJYYEHHbIE OT I1€-
pcOoneBIIEro XUBOTHOTO UM Y€/I0BEKA, T.€. OT OPraHU3aMa, B KOTOPOM
OHH YK€ BbIPaOOTaHbl. benku coCcTapaAIOT BAXHYIO HaCTh BCEX CTPYKTYD
KACTOK M 0prany3MoB. Koxka, MEIILET, BOJIOCAHOH 1 LIEPCTAHOM MOKPOS,
MACTUYHBIE CTCHKW KPOBEHOCHBLIX COCYIOB W IP. NPEACTABIAIOT CODOR
CTPYKTYDbl, OCHOBY CTPOEHMSs KOTOPbIX COCTABAAIOT Oeiku. Hykaeunogote
Kucaomeol, Kak U OENKH, yUaCcTBYIOT B [POLICCCAX XKU3HEACATEALHOCTH, B
NePeaaye HACNEACTBEHHBIX TPU3HAKOB, 2 TAKXE U B CMHTE3€ OEJIKOB,

B %H3HM Oprasau3MoB 60AbLIYIO POAL UTPAIOT yeieqo0sb, CPEAN KO-
TOPBIX BLIACAAIOTCA IPOCTbIE caxapa (MOHOcaxapa): riko3a, GpykTosa,
ranakto3a. OHu UMEIOT OHY XUMUYECKYI0 GOPMYITY (CﬁleOﬁ) U OTIU-
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4aOTCA TOABKO MPOCTPAHCTBEHHOM CTPYKTYPO Moiekyibl. [ noko3a n
(hpyKTO32 COAEPHKATCA B COCTABE (DPYKTOB U sirof. I'anaxiosa BxOAUT B
COCTAB MOJIOYHOrO Caxapa — JaKTo3bl. MoeKy/ibl [IIHK03b! TIOA, ACHCTBU -
cM (PEPMEHTOB MOCYT COCHUHSITHCA B ATTUHHbBIE U PA3BETBIAEHHBIE [TOJIH-
MEPHbIE LIENOUKH — MOAMUCaxapyabl — KpaxMaJ U riIukoreH. Kpaxman
ABAACTCA POPMOT XpaHEHHA 3araca NUTATEMbHBIX BEIECTR B PACTUTE b~
Hplx KaeTKax. M3-3a BLICOKOTO ColepKaHUs KpaxMalla B NIIEHALE, KY-
KYPY3€, puce, Kaprodesie 3TH CeAbCKOX03UCTBEHHBI¢ KYILTYPhi [TOJY-
YUK LIMPOKOE pACNIpOCTPAHEHUE HA HALIEW [JIAHETE U SBJIANOTCA BAXK-
HEHLIMMY MPOAYKTAMU NUTAHUS B OOJBIIMHCTEE CTpaH. B kaeTkax
XUBOTHBIX U YEIIOBEKA HAKANIMBAETCA PIMKOreH. 3TOT NOAdcaxapui
OT/IMYALTCA OT Kpaxmana GoiblUCH pa3BeTBICHHOCTLIO MOJIEKYI. OcobeH-
HO MHOTO TTMKOreHa COAEPXKUTCH B KJICTKAX [MEYEHU, & TAKXKE B MbILLI-
nax. Pacuiennenue 1 oKMCAgHME YITICBOAOB O3BOJBIET KIETKE ITONYYATh
XUMUYECKYIO DHEPTHIO.

Hunudot (XUpPbi) BXOJAT B KJIETOYHBIE CTPYKTYPbI U KJICTOUHbBIE MEM -
OpaHbl, rae, B COeAMHeHUHU ¢ OenKaMu, PETYIMPYIOT BCAChIBAHUE U Bbi-
JICJIEHUE BeIlECTB KNeTKaMy, JIMNuabl, KaK U YIIIEeBOAbI, ABAAIOTCA 11
KJIETOK NCTOYHUKAMU IHCPTHH U XPAHAT 3a11ACHL MUTATENBHBIX BEIIECTB,
B cocTap AU UaOB BXOAST CIMLEPUH M pa3IMuHble XXUPHBIE KucaoThl. [To
Mepe HEODXOAMMOCTH MU pacientAaoTca PepMeHTaAMU, ITOCIe Yero
KHUPHBIE KUCTOTEL CTYIIEHYATO OKHUCISIIOTCA, BhlaeISs OonbHIoe KoTuye-
CTBO 3HEPruM. KOHEUHBIMH TIPOAYKTAMU «[OPECHMSI» XXUPOB ABAAIOTCS
YITIEKMCIIBIM a3 1 Boaa.

B coctaB KieToK Bcerna BxoauT HeDobIoe KOIUIECTBO Pa3HO00-
Pa3HLIX 110 COCTABY OPTAHUYECKUX BEMIECTB, pEryTUPYIOIUX paboTy KIeT-
K1, 00beAMHEHHbIX B TPYNNY NOA HA3BAHUEM UM aMuHbl. DTH XHA3HEH-
HO BaXHbi€ COCAUHEHUS MOTYT ObITH CUHTE3UPOBAH I TOJILKO PACTEHU -
SIMU 1 DaKTepUAMH. B opranuaM XHBOTHBIX M YETOBEKA OHUW HONAAAIOT
C numei, bonbLIMHCTBO BUTAMMHOB BXOJAUT B COCTAR 0€/1K0BOM yacTu
depmenton. Ceityac u3secTHo 6onee 20 BUTAMMHOB, HEOOXOAUMbIX ue-
JoBeky. I1pu OTCYTCTBUM UM HEAOCTATKE KAKOro-11u00 BUTAMMHA Ha-
pyuiaercst padota onpeaeneH HuIX GEPMEHTOB, XOM OHOXUMHYECKHUX pe-
dKUMHA K HOpMAJIbHAA KHU3HEAEATETPHOCTD KJIETOK. DTO NPUBOAUT K 34-
OoneBaHnaM (aBUTAMUHO3aM} M MOXET JIaKe BbIIBATE THOCIIb OpraHu3Ma.

DU3HOTOTHIECKHE NPUIHAKK KUBOTO MOTYT OBITh YCTAHORAEHK] HA
OCHOBE TAKOTO O0IIETO NOHATHSA, KAK XKH3Hb. XKu3H#b MOKHO ONPEAEAUTD
KaK axmusnoe, uoyuiee ¢ 3ampamoi NOAYHeHHOI u3BHe IHep2UL Noddepica-
Hue u gocnpousgedenue cneyuudeckux cmpykmyp. U3 atoro onpeaene-
HUA BbITEKAET HEODXOJUMOCTh NOCTOSAHHOM CBA3M OPTaHW3MA C OKpYKa-
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IOWIEH Cpeaoi, OCYILCCTBASEMOH NyTeM 00MeHd BELIECTBOM W QHEPTU-
e, MHBIMM cloBaMB. opraHun3M (1pyucriocabinBaeTcs (A1aTHpyeTCs ) K
onpenenentioy cpene. OTCIONA BEITCKACT psid CBOMCTB XXKUBOFO, KOTOPHIE,
OAHA4KO, OTHOCHTENbHBL.

ZKuBhie opraiu3Mbl CIIOCOGHLI PACTH U PA3BABATLCS, T. €. YBENUIH-
BATbCS B pA3MeEpax ¥ Macce, ¢ COXPAHEeHHEM (UM TOSBIEHUEM) B X0/€
rpouecca o0 UX YepPT CTPOEHUSI, CBOUCTBEHHBIX B3pOCAOMY, T. €, CII0-
COOHOMY pasMHOXATBCS, UHAUBUAYYMY (0COOU).

Kaxxabiit opraHu3M momyuaeT U3 oOKpyXawlled Cpeabi HEOOX0AMMbIC
€MY BCLUCCTBA M DHEPIHIO, & OTAACT B Hee TC BELLIECTBA U 3HEPTUIO, KO-
TOPBIE HE MOXET UCTIOb30BATD B PE3Y/IbTATE HUMAHUSA, ObiXxaHUA U Gbi0€-
aenus, [lonydyeHHan U3BHE aHeprus UCMONb3YETCS AN MOAAepKAHUA
YNTOPAAOYEHHOCTH OMON0THYECKUX CTPYKTYD. ZKUBBIE KINETKH, TKAHH HWIH
LeNbIA OPraHU3M CIIOCOOHB PEarnpoBaTh HA BHEILHHE U BHYTPEHHHE
BO3AEHCTBUA, T. €. OOHAPYKUBATEL pa3oparcuMocms, KOTopas JEXUT B
OCHOBE UX NMPUCII0COOIE HUS K MEHAIOLIUMCS YCIOBUSIM cpefibl. Pasapa-
XKUMOCTDL NPOSIBASIETCS Ha BCEX YPOBHSX PA3BUTHUS XU3HU U CONPOBOXK-
JAETCA UBMEHEHUSIMU B 0OMeHe BeLeCTB, 2/1eKTpUYeCKOro noTeH! Mana,
COCTOSHUA KJIETOK. Y BbICOKOOPrdaHU3IOBAHHBIX XKUBOTHBIX Pa3ApPaXu-
MOCTB TIPOSIBIISIETCS HEPE3 BHCILYIO HEPBHYIO ASHTENBHOCTE ( B TOM YHUCAE
peduIeKCE ) U CO3HAHME (Y YeloBeKa).

HenpepbiBHOCTE U NIpeeMCTBEHHOCTE KU3HU 00eC [TEUUBAIOT [IPUCY -
I1€€ BCEM OPraHM3MaM CBOHCTBO BOCTIPOM3BEACHUA cede moao0HbIX —
pasmuoncerue. TeCHO CBA3AHO ¢ Pa3MHOXEHUEM W IBICHUC HACAEOCMEer -
Hocmu (NEPEAAYU [IPU3HAKOB OPTdHM3Ma OT MTOKOJEHUS K TTOKOIEHUIO),
KOraa moTOMKH, NpOHAS IPUMEPIIO TAKOH K€ IIYTh MHAWBUAYATABHOIO
Pa3BUTHA, K4AK U UX POJAM I €U, BHOBEL OCTABIISIIOT T10X0XKEe HA ¢e0sI 10~
TOMCTBO. [10TOMKM HANMOMUHAIOT NPeJKOB HE TOILKO BHELIHE, HO U 1O
BHYTpEHHEMY CTPOCHHUI0. bea nepeladu no HAC/AeACTBY XMMUUECKUX 0CO-
OEHHOCTEN OPraHU3Ma BHEILHEEe CXOACTBO ObLIO 051 HCBO3MOXHO. B ge-
OpPraHUYECKOM MUpE 110100HbIE IBJIEHHS OTCYTCTRYIOT.

OllIr‘IH H3 CaMbIX HPKHX MPpU3HAKOB OTPOMHOIO HHUCNd KHBLIX opra—
HU3MOB, B TIEPBYH) OMEPEAb JKUBOTHBIX. — cnocobiiocms k deuxcenuo. Ho
KANEKO HE BCE OPTAHU3MDI ITPOSBISIIOT CBOIO HCUBYIO HPUPOJY 3aMETHHI-
MU 7143y YeT0BEKA ABUXCHUAMMA. HalipuMep, y rpuboB, depenbeB, KO-
PAJISTOBBIX TIOMKIIOB U T, 1. ABUXXEHHE TIPOUCXOLUT BHYTPH XXKUBOFO Opra-
HU3Md U CYXXUT I8l TpAHCTIOpTa BENIeC1 B OT OAHOM YaCTH Tejla K APYroM.

B 1ieopranuntueckoMm Mupe 8C1pedatoTes npooOpa3bl dHANTOTUUHBIX
MPUIHAKOB. pOCT KPUCTANIOR, NPUTSKEHUAC MCTATIMUECKUX OITUI0K K
MATHUTY, U3rH0 OMMETATMYECKO i [LIACTHHKY UPH HArpeBAHMUA U T. 1.
Ho y 5TUX 00BEKTOB OTCVICTBYET AKTUBHAS PEAKLIMI HA OKPYXAIOILYIO
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Cpeny, HX ACHCTBUS HE SBIIMIOTCS UeheHanpasileHHbIMHE. McKioueHue
COCTABNSKOT TEXHUYECKUE YCTPOKUCTRA, CO3Ial HIbIE YEJOBEKOM 110 TIPUH-
(MY XUBBEIX OpraHu3MoB. Opraiiieckrde BellecTRa, BblAeNeHIbIe U3
XHBbIX OPFAHUIMOB WM CHHTE3HPOBAHHBIE B X01€ AKCIIEPUMEHTOB, TaK-
e He NPpOsBISOT CBOUCTB XUBOTO.

[1pyBeae HHbIE BbIILIE 1IPU3HAKYU KHUBbIX OPTAHU3MOB, ABJIAACH HEOD-
XOOMMBbIMH, HE MOTYT CIAYKHUTH HOCTATOUIILIMUA KPUTEPHSIMU U181 De30-
IO OUHOTO PA3NENEHUS KUBOKU U 11€KUBOW NMPUpoAbl. K HUM AOTXKHBI
6BITH A00ABIEHE! HIPU3HAKK CTPYKTYPHOM opraHU3aLuH KU3HU, XKupoe
BLICTYIIAaeT B hopme onpeaesiel Hbix 00pa3oBatui — XXHUBBIX OPraHU3MOB,
06J1aaI01IKMX CI0OKHOW CTPYKTYPHOM OpraHU3allded, B KOTOPOH MOXHO
BBUIENIUTD MOACKYAAPHBIU, CYOKAEMOHbIL, KAEMOUHbILL, OP2AHOMKANHERBIU
W OPedHU3MEHH b YDOBHH.

Moaexyasipnotii ypOBE Hb OPraHU3AIMKU OTPAXKAET CTPOCHUE DENIKOB,
ux QYHKIIUU, POJIb HYKJIEHHOBBIX KUCIIOT B XPAHEHUH U pealU3aluU
1 EHETHYECKOH UH(OPMAIIUU B NPOIIECCAX CHHTE3a OUOJIOTMYECKH BaX-
HbIX coeAuHeHUH. Ha 3ToM ypoBHEe OpraHu3auuu BeAyTCS OCHOBHBIE
uccAeA0BAHUS 1O OHOTEXHONOTHM U Fe HHOM WHXKEeHEepUH, TOCKOJbKY
MHOIM€e CBOMCTBA OPraHHM3MA OTIPCAENSAOTCA UMEHHO 3TUM YPOBHEM.

Cybinemounnili, Ut HAOMOAEKYASPHBII, YPOBEHb XaPaKTePU3YeT Opra-
HU3ALUIC, CTPOCHUC W DYHKIIMKA PA3IUYHBIX KICTOYHBIX CTPYKTYp —
XpOMOCOM, MUTOXOHAPHI, pubocoM U Ap. Kaxaas U3 DTUX KAETOYHBIX
CTPYKTYP BO BCEX XKWBBIX OPraHH3MAaX HeCEeT CBOU, TOJILKO €M NpUCYLIME
CBOWMCTBA UIST 00ECIICYEHU X U3HEASH TEABHOCTH KASTKU. TakK, XpOMOCO-
MBI OTBEUAIOT 33 XpPAHEHUE U Nepeaady HacaeACTBeHHOM uHdopMauu
(reHeTHYCCKOro K0J1a); MUTOXOHAPHH CHAOXKAI0T KIETKY IHEPIUEH AT
CYLLIECTROBAHUSI, X10POILIACTLI, PACTION0XKEHIbIE B PACTUTEIbHbIX KJIET-
Kax U coaepXallue xJopod W, npeBpallal | CONHEUHYI 3HEPFUio B
JHEPIUI0 XUMUUECKUX CBI3EH; C yM4CTHEM PHOOCOM TIPOUCXOAUT CHH~
123 0eJIKOBLIX MOJICKYNT, & CTIEIIUANBHDLIE CTPYKTYPBI — JIM30COMbI COAEP-
KAT (he PMEHTBI, PaCILETUIS 01ULME QU0 TONUMEPHI.

Kaeniounoili ypOBEHB OPraHU34ailM KM CBsi3all € MOpONOrHYecKon opra-
HU3alIMel KNeTK!, CrielIHaTU3AllMed KIICTOK B XO/Ie PA3BATHS OPraHM3-
Ma, GYHKLUSIMH KAETOYHOH MeMOPAHBI, MeXaHU3MAMU U peryisiiueit
JicTieHUsT KIeTOK. MccneoBaHUS 11 310M YPORHE TMO3BONSIOT PEIlaTh
BXKHEHINUE MPobAEMbl MEIUIIMHBI, B YACTHOCTH JIEUeHME OHKOMOTHYeC-
KHX 3a00JIEBAHUN,

Opearomraressiti YpOBEHb OPrativJalluK 0TPAXACT CTPOCHUC U DyH-
KIIMKM OTHEJBHBIX OPFaHOB M COCTABISIOLIMX MX TKaHCH.

Opearusmeritbild YpOBEHL CBSI3ail ¢ U3YYEHUCM 0C0DEH U CBOICTBEH-
HBIX MM, KAK 1I€/I0MY, 4€pT CTPOEHU , MCXdHU 3MOB aJ1aNTALUWH (TIPUCTIO-
CODIEHHS) U TTOBCACHUS.
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PasneneHue xupoit MaTepHH N0 YPOBHSIM OPTaHU3AIIUH XOTH U OT-
paxaceT 00bEKTUBHYIO peanbHOCTh, HO B TO XK€ BpeMs sIBIISIETCS YCI0B-
HbiM. Hanpumep, mpobrieMbl 3BONIOIIMU MK MHAMBUAYATBHOTO Pa3BH -
THsI CJlEIYeT PACCMATPUBATE € YYETOM MOJIEKYISIpHOIO, CyOKIJIETOYHOTO,
KNeTOYHOI'O U OPraHoTKaHeBoro vpoBHeil. [lpenctasnss coboii coBokyt-
HOCTp B3aUMOCBSI3AHHBIX M B3AUMONEHCTBYIOLLIMX WIEMEHTOB, BCE YPOB-
HU OpTaHU3al MK 00beAMHEHBI B €AMHYIO OHONOTUYECKYIO CHCTEMY. BTa
Ou0JI0THYECcKas CHCTeMa 001aaeT CBOMCTBAMM eNOCTHOCTH (T. €. CBOH-
CTBA CUCTEMBI HE CBOASATCA K CyMMe CBOHCTB 3/€MEHTOB), OTHOCUTEb-
HOHM YCTOMYMUBOCTH, a TAKXKE CNOCOOHOCTHIO K aAallTAUMH [10 OTHOLUEHUKD
K BHEIUHEH cpene, pa3sBUTUI. CAMOBOCIIPOM3BEAEHUIO U IBOJIOIIMH.

ITpoucxoxieHue BCex 3eMHBIX CYUIECTB 0T 0011er0 KopH4 MoATBep-
KIaeTCs AANeKo UAYLIMMU COBNANEHUAMHU B UX (hYHIAMEHTaJbHBIX 0CO-
OeHHocTsX. B npupoae 4acTo BCTpeyaloTes PoACTBEHHbBIC TIPUIHAKHA Y
4pe3BbIYAHO NATIEKUX APYT OT JIpyra opraHu3mMoB. OCHOBHHIE YepPTH
CXOACTBA IBONIOIIMOHHOrO eJJMHCTBA BCEX XKUBLIX CYIIECTB IIPOSBIAIOT-
¢S M0 MHOTHM HallpaeieHusiM, TakK, BCe OpTaHU3MBl UMEIOT 04yeHb ONIHU3-
KU XUMHUYECKUH COCTaB, B KOTOPOM YINI€POA BLICTYTAET BAXKHEHLINM
CTPOMTEJIBHBIM 3M1eMeHTOM. HanpuMep, B rI0Kko3e colepKaHue yriaepoia
aocruraer 6onee 30%. benkoBeie MoMeKyNbE BCEX OpTAHHU3MOB 1OCTPOE-
HbI U3 OIHUX M TeX XK€ 20 aMHHOKHCAOT, B TO BPEMSA KaK B TKAHAX XU-
BbIX CyL1eCTB BCTpeuaeTes: 6oiee 100 aMUHOKUCIOT, He BXOISILUUX B CO-
¢TaB benkoB. Tela npakTUHecKH BCeX OPTAHU3MOB COCTOSIT U3 KAETOK (HUC-
KIOYEHHE COCTABISIOT BUPYChI}. KNeTKU XUBOTHBIX U PACTEHUH
MOCTPOEHHI ITo eaAWHOMY niany. Iloaasisnowee OONBITHHCTBO OpraHua-
MOB UMeEeT KIETKH C KNeTOYHbBIM sipoM. OCHOBHAS CXEMa CTpOoeHUS fiapa
eNMHa AUl XKMBOTHBIX U pacTenuid. leneHue TAKUX KITETOK OCYLIECTB-
JIAETCs: €AMHBIM, HETIPSIMBIM CTIOCOBOM, MPU ITOM A0YEPHUE KITIETKH 1O-
NIYJAK0T TAKOE KONHYECTBO XPOMOCOM, KOTOPOE COACPXKANIOChH B MATCPUH-
CKOM KieTke. O0pa3zoBaHHWIO MOMOBBIX KIIETOK ¥ BCEX XUBOTHBIX U Pac-
TEHHUH [IPEALLECTBYET MPOLECC PEAVKIIMM (YMEHBLISHMS B B4 pa3a) yMcha
XpOMOCOM. IIpUHIIMTIBI TOCTPOCHUS T HETHYECKOI0 KOJIA EIMHEI 151 BCEX
OPraHuU3MOB, A MEXaHM3M KOMUPOBAHMS HACE1CTBeHHOW UHOpMauH
Y BCEX JKHBBIX CYLICCTB PEATH3yeTCs C TIOMOIIbI YABOCHUS MOMCKY/l HVK-
NIEUHOBBIX KUCHOT. KpoMe Toro, OCHOBHbIC BELIECTBA, OTBEYAIOLIKUE 34
AbIXaHWE (XJTopothHiLil ¥ PACTEHU I U TEMOTITOOMH ¥ XXHUBOTHEIX), O4EHb
ONM3KHU 110 XMMUYECKOMY COCTABY.

Bce 3Ty naHHbBlE CBUAETENBLCTBYIOT O €1UHCTRE TTPOUCXOXKAEH A
JKMBOTHBLIX U PACTEHMWA, & TaKXKe O POACTBE BCEX XHUBBIX OPTaHU3MOB,
MTpOM30IIeAIUUX OT ODINUX NPEAKOB.
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——

1.3. Ctpoenne u pynxnnn 6nocteprl. Kpyropopor BeiecTs

burocthepa BKAOUdeT B ceOA BCE XKUBOE BELUECTBO TJIAHETH M Cpeay
ero oduTanus. Brniepebie noasiTue «ouochepar (0T rped. Hios — XU3Hb,
sphaira — 11ap) O6bUI0 BBEAEHO B OMONOTUIO (hPAHILY3CKUM HATYpAIUCTOM
X.-b. Jlamapkom B Hayane X1X B. Ho ocHoBH Hayku o Buocthepe ObLUIH 3a-
T0KEHBI TOJILKO B [1€pBOH MoaoBuHe XX B. Tpynamu akagemuka B.H. Bep-
nagckoro (1863—1945), B.U. Bepuaackuii hassisan 6uocdepoit 0b0104-
Ky 3eM/H, B IIpeaesiax KoTopoi coCcpeloTO4eHO BCE XMUBOE BEIECTBO
1adeThl, B 3TOM CMBICIE OH pa3iuyal ra3oBylo (atMocdepa), BOAHYIO
(ruapocdepa) U KaMeHHYI0 (1UTOChepa) 060J04KH 38 MHOTO IApa KaK
COCTABIIIIOIIHME DUOCHEPb!, 00NACTH PACTIPOCTPAHEH U JKU3IHU.

1.3.1. Cmpoenue u ynrxuuu buocepui

CocTas, CTpYKTyPa U IHEPreTHKa COBpEMEHHOU ODHochephl 00yCNOB-
JIeHbl HE TOJIBKO HACTOSIIEN, HO U NPOWNOH ASATENbHOCTBIY XHUBbIX
opranu3smon. Mccllenysi cTpoeHde U UCTOPHIO 3eMHoi kopsl, B .M. Bep-
AACK U MOCTENMEHHO NPULLiIET K BLIBOAY O TOM, 4TO B pa3sBUTHM 3€MHOH
KOpbl BEAYIIYIO POJIb UTPAIH KUBbIE OPraHU3IMbI, ZKHBOC BEIIECTBO U
CeroHs CIYKHUT [1epeAaTOYHbIM 3BEHOM MEXIY KOCMOCOM U 3eMJIeH, TaK
KaK OHO aKKyMYJUpYeT IHePruio KocMoca, TpaHcopMUpPYeT ee B 3Hep-
THI0 3¢MHBIX TIPOLICCCOB (XUMHUUECKYH), MEXaHUYECKYIO, TETJIOBYIO, JIeK-
TPUYECKYIO), HEPEPBIBHO 00OMEHUBAETCSH BEMIECTBOM C KOCHOM {HEXH-
BO# ) MaTepHeid, 00ecreurBast 00pa3oBaHUE HOBOTO XHBOTO BEIECTBA U
orpeaessisi TeM CaMbiM 3BOTIOLHIO 6Hochepsr. Hexupbie Tena He crocob-
HbI CAMOTIPOM3BOJILHO OCYLLECTRISITh CTOJIb C/IOXKHBIE npeodpasoBaHuUs
JHEPTUM B €CTECTBEHHbIX ITPOIECCAX — OHU MPEUMYLLIECTBEHHO pacceu-
BAIOT HEPTUIO B BUAE TENJIOTHI.

B.H. Bepuanckuii MHOro BHUMAHUS VeI AHATH3Y BellecTsa Ouo-
cpepwl. Tpyasl Mo 3Toi NMpobneMe npeacTaBneHb B MOHorpadun: Bep-
nadcrui B.H. Xunoe peliectso u ouocepa / OtB. pea. AJL, AHwuH, —
M.: Hayka, 1994. B oaHoM u3 ee pa3geioB «O HEKOTOpbLIX OCHOBHBIX
npobdaemax GuoxuMuu» (c. 480—492) oH oTMEYAET, 4TO, HECMOTPS HA
C/I02KHOCTB )KMBOTO BELECTBA, B HEM MOXHO BbUICAUTE CJCAYIOLIUE KOM-
MTOHEHTBE

1)} )kuBOE BELECTBO — COBOKYINIOCTb BCEX XKUBLIX OPTaHU3IMOB Ha
MnaHeTe (pACTeHWH , KUBOTHBIX, MUKPOOPrai3MOoB);

2) 6uoreHHOE BELECTBO — BELIECTBO, CO3JABACMOE U nepepadaThl-
BAEMOe XUBBIMU OpraHW3MaMU Ha NPOTSKEHH U I€ONIOrHYECKOM UCTOpUH
(KAMEHHBLH YyTONb, OUTYMbI, H3BECTHAKH, HedTh U Ap.);
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3) KocHOE BemecTBO (TBEPAOE, KUIKOE, Ta300bpa3HOe) — BELIECTBO
HEOPraHUYEeCKOro NPoOUCXoxXaeHHs! ( B ero 06pa3oBaHUH XHBOE BEILECTBO
HE yvacTByeT);

4) GHOKOCHOE BEMECTBO — BELIECTBO, KOTOPOE CO3AAETCH ONHOBpe-
MEHHO B ITPOIECCAX KUIHEACATEIbHOCTH KUBLIX OPTaHHU3MOB U B IIPO-
1IECCAX HEOPTaHUYeCK O NIPUPOALI, IPUUYEM OPraHM3Mbl UTPAIOT BEAYLIYIO
POJE (CIOAA OTHOCUTCS TTOYTH BCsl Bona duocdepsl, a TakKe IIOYBb, WIbI);

5) BeweCTBO, HAaXOAANIECECS B MPOUECCe PATMOAKTUBHOTO pacnana
(pAMOAKTUBHEIE HIEMEHTHI };

6) paccesiHHBIE ATOMBI, HENPEPLIBHO 00pa3ylomKecst U3 padTnyHbIX
BUIOB 3¢MHOTO Be11eCTBA N0 BIMSIHUEM KOCMUYECKOTO U3IYYEHUS

7) BEIECTBO KOCMUYECKOTO MIPOUCXOXAEHHUS (KOCMHUYECKAS TbULb,
00JIOMKHM METEOPDUTOB U T.4.).

BaxHeH1LIMMH KoMIOHEHTaMU OUOCHEDPH ABIAIOTCA [IEPBLIEC YETDL-
pe. 2Kupoe BeniecTBO, Kak HauboJee aKTUBHOE (XHMUYECKU U T¢OJIOTHU-
YECKHU), YU4ACTBYeT B 06pa3oBaHu M OUOre HHBIX U OMOKOCHBIX BELLECTB.
bonee Toro, oHo co3maer u usMensieT ouocdepy, IPOHHKAS BO BCe e¢
3NEMEHTEL, XOTS A COCTABAAET BECHMA HE3HAYUTEJIBHYIO YacTh 0T 00be-
Ma TiaHeTsl. B atoih csasu B. Y. BepHanckuid B lipeaucioBuu K aMepH-
KAHCKOMY M3NlaHMI0 cBoeil KHurd «buocdepa u noocdepa» (1945) nu-
cal: «..XKHBOo€ BEECTBO COCPENOTOYEHO B TOHKOM, O0Nee WK MeHee
CIUIOLIHON IJIEHKE HA NOBEPXHOCTH CYLIU B Tponocdiepe, B Iecax u Mo-
51X, U MTPOHUKAET Bech 0KeaH. KOoMuyecTBO ero UCUUCHAETCH TPUMEPHO
0,25% 6uocdepr 1o Becy» (¢. 546 ymoMsAHyTOH BhILIE MOHOTpadUH
«Kupoe Beecrso u 6uocdepar). Poab kusoro pemiecrsa B.U. Bepuan-
CKHI OlLIEHHBAN CNeqyIomUM 00pa3zoM: «Kuebie op2antimel ABIAIOTCH
dyHkumei Onochepsr K TECHE UM 00pa3OM MATEPUAIIBHO M IHEPTETH -
YeCKH C HEM CBSI3AHB], SBIIOTCS OTPOMHOU 2e0.402L4eCK Ol CUNOL, ee On-
pedensiouwieli. ... [KuBoe BereCTBO] CBI3aHO ¢ OKpYXawwmel cpenoit Ouo-
reHHbIM TOKOM ATOMOB. CBOMM JbIXaHUEM, NUTAHUEM, PA3MHOXEHUEM,
Tak BuIpaXK€HHLIE ABASHUS XKU3HHU ... BLIABASIOTCS KAK OCPOMHBIN 2eo-
n02UMecKull npoyecc, TeQlIOrMYecKasl CU1a naanemuo2o xapakmepa» (CM.
bubnuorpadpuyeckuii cnucok k. | |1, ¢. 156—157}). lanunie cospe-
MEHHOI HAYKH [TO3BOJIMIOT BLIAENUTE NSITh OCHOBHBIX (DYHKIIHH Ouocde-
DBL: IHEP2EMUHECKYI0, 2A308YVH0, KOHUEHMPAUUOHHYIO, GeCMPYKMUGHYIO, CPe-
doobpazyrouio.

DpepreTHaeckas pYHKINA BEINOTHASTCS 33 CYET AKKYMY/IUPOBAHHSA
3eJIeHbIMUY PACTEHHUSAMH CONHEYHO IHEPTUH B nponecce GOTOCUHTE3A.
OnHa yacTh 3TOM 3HEeprud NepepacnpeacasieTcss MeXIY oCTaAIbHBIMU
KOMIIOHe HTaMu Ouocdephl, Apyras HAKarMBaeTCs B OTMEPINEH OpraHu-
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ke, 00pa3ys 3anexu OUOreHHOTo BeecTha (Topda, yris, HedTH), a Tpe-
TSI YaCTh PACCEUBACTCHL.

T'azoras dynxiuma obecrneynBaeT ra3oBHi cocTaB Huocdeph B npo-
LECCaX MUTPAIIMM M 11PEBPAIIEHUs ra30B, D0JIbINAS YACTh KOTOPLIX UMe-
eT OMOTEHHOE NPOHCXOXACHUE,

Konnenrpaunonnas ¢pyHkuus 3aK1H04aeTCs B U30UPATENBHOM U3BIE-
YeHHUHM U HAKOIUICHHUH XXHUBBIMH OPralaMaMy OMOTeHHEIX 3IEMEHTOB U3
OKpYyXalolueH cpeast, 00yCc/OBIKMBasi pa3HULY B COCTaBe XXKUBOTI'O U KOC-
HOT'O BeneCTBa IVIaHEeThl, biarogaps a3t1oi GyHKLUMM KUBBIE OPraHU3MbI
MOTYT CIYXHUTh IJI YeJIOBeKa HCTOUHUKOM KaK ITQOJIE3HBIX (BUTAMHHOB,
aMUHOKUCAOT), TaK U OITACHBIX U 300POBbs BEIIECTB (TSDKETbIX MeTall-
JIOB, PAAMOAKTHBHBIX MEMEHTOB, SIIOXUMUKATOB).

HecTpykruspast GYHKUHSA 0OYCIIOBIMBAET MPOLUECCH, CBA3AHHEIE C
pa3NokKEeHUEM MePTBOW OPTAHMKM, C XMMHUeCKHM Pa3pyLIeHHEM FOPHBIX
NOPoI 1 BOBACUEHHEM 00pa30BaBLIMXCH BEILIECTB B OMOTUYECKUI KpY-
rosopot. B pesynarTate 310ro o6pasyrTes OUOKOCHBIC U DUOTEHHBIE Be-
1IeCTBA, MPOUCXOANT MUHEPANH3AI U OPTAHUKH, T. €. [IPEBPalLCHUE ee
B KOCHOE BEIIECTBO,

CpenooGpasywmas GgyHKUKA COCTOUT B TPaHCHOPMANUN XUMHYEC-
KHAX NTapaMeTpoB cpeabl B YCI0BUsI, H1aronPUATHBIE Al CYIIECTBOBAHUA
opranu3moB. OHa obecneyuBaeT ra3oBui COCTaB aTMoC(EpEl, COCTaB
0CaTOYHBIX TOpoa TUTOChEPHl U XUMHUYECKHI coCTaB rusipocgephr, ba-
NIAHC BEILECTB M 3HEPTrUHU B OMocepe, BOCCTAaHOBIGHUE HAPYIIEHHbBIX
4EJIOBEKOM YCIIOBHIT oOUTaHus,

TTosipnenue Ha 3emie yenoBeKa IIPUBENIO K TOMY, 4yTO clientuduyec-
Kas 06ooyka 3eminu — 6uocdepa — HaYMHaET IIpeobpasoBbiBaTECs. [To-
BEPXHOCTh 3¢ MHOTO 1Hapa NOABEPracTCs akTUBHOMY BMEILIATEABLCTBY U
NEPEeyCTPOMCTBY B MHTEPECAX YelloBEKA, MHTeHCUBHOCTE Mpeodpa3oBa-
HUH YBEAWYHBAETCA 110 MEpPE PA3BUTUS YeJIOBEYECKOTr 0 00IIECTBa, 0CBO-
€HUST HOBBIX UCTOYHUKOB IHEPTUH, POCTA HAYYHOIO 3HAHHMSA, 3Ty CTAIUI
B sBomionu 6uocdepsr B .M. BepHanckuil Haisan xoocghepoii, cghepoii
pasyma.

3To BBICINAS CTAAUS PA3BUTHs OHOC(EDHI, CBA3aHHAL C BOSHUKHO-
BEHHMEM U CTAHOBJICHHWEM B HEl IUBUIM30BANIOIO 00IECTBa, C IIEpHO-
A0M, Koraa pasyMHas N€sITENLHOCTD YEN0BEKA CTAHOBUTCS TJIABHEIM,
onpenesstommM paxropom pazsutus, Cpeau GyHKIUMI HoochEPE MOXHO
BolaeiuTh PYHKLMHA, NPU3BAHHBIC CMYXUTh COXPAHEHWIO U PA3BUTHIO
300pPOBLS YEA0BEKA, a4 TAKXKe DAATOIIONVYMS BCCro yeaoBeyecTsa, OnHa-
KO CoBpeMeHHOEe COCTOSIHUE YEeNOBEYECKOro odmnecTsa u OTHOWEHUE K
NPUPONE 3aCTaBIAET JalYMATLCSI O BO3MOXHOCTH Epexoaa 6nochephbr Ha
3Ty CTAAUIO PA3BUTUS B 0003pUMOM BYAYILEM.

37



Pasden I BHOCDPEPA H HEJIOBEK

1.3.2. Kpyzogopom eeujecms

B ocywectsaennu PyHkuuit Guocdepsl 1o obecrmedeHUI0 KU3He 1€~
ATENBHOCTH OPraHK3MOB PelIAICIIAS POJIb IPHHAMANEXKUT KPpYroBOpoOTY
BELIECTB, bnaroaapsi KOTopoMY AOCTUTACTCSA TUHAMUYECKOE PABHOBECHE
1 YCTOMYHMBOCTb Ouocdephl B Lie10M U OTAeNbHbIX e¢ yacTeld. [1pu aToM
B €1MHOM KPYTOBOPOTE BHAENAIOT OOILLUOH Ie0TOTMYECKIA KPYyTrOBOpOT,
MIPOUCXOUSILLMIA B pesylibTaTe nedcTBus aduoTuiecKux (DAKTOPOB, a TAKXKE
Ma@1bi i OUOTUYECKHAN KPYTOBOPOT BeleCTB B TBEPAOIL, XUIKOH ¥ Ia3o-
00pa3HoH dasax, npoucxoAdndi 1Py YIACTHH XUBBIX OPraHHU3MOB,

bonpnioi reoiornyeckuii KpyropopoT npoOUCXOAUT B T€YeHHE COTEH
ThICHY UNU MAUIMOHOB netT, OH 3aKI04aeTcs B CAEAYIOLIEM: TOPHbIE
MOPOAbL MOABEPTAIOTCA Pa3pylIEHHUIO, BHBETPUBAHHIO U B KOHEYHOM
MTOrE CMBIBAKOTCH MOTOKAMU BoALl B MupoBO# okeaH. 3neck OHM OTKa-
OLIBAIOTCH HA AHE, 00pa3ys 0CanOYHbIE TTOPOIBI, U UL YACTUYHO BO3-
BpalAIOTCSI HA CYIIY € OpTAHU3MAMHM, U3BNEYEHHBIMU U3 BOABI YeJloBe-
KOM WJIH OPYTMMH XMBOTHHIMU. YCTAHOBNEHO, 4To B MHUpOBOH oKeaH
eXETOMHO BRIHOCHTCS 12 KM MUHEDANILHOTO BEMIECTBA, B pe3yabTaTe 4ero
¢ IIOBEPXHOCTH KOHTUHEHTOB B CPeAHEM CHUMAETCS CIONU TOJUIMHOU
oxono 0,08 MM, [1py Takkx TemMnax paapyuieHsi Bce KOHTUHEHTH ObLIU
OBl YHAUTOXEHE 3a 1011 mnu net. OnHAaKo 370 HE NPOUCXOAUT, TaK Kak
B NMPOTHUBOBEC MPOUELCCY PAIPYLIEHU A MATEPUKOB AEHCTBYET MPOIIECT
MOABEMA BEILECTBA U3 INIYOUH 3eMHOMH MAaHTUU. KpynHbIE MeAJIeHHbIE
FEOTEKTOHUYECKUE H3IMEHEHUS, HPOLECChI OMMYCKAHMSI MATEPUKOB U 1TOa-
HSITHSI MOPCKOTO THA, TIEPEMENICHUE MOPEH U OKEAHOB NMPHBOIST K TOMY,
4YTO MOPCKUE OTIIOXKEHUS BO3BPAILAIOTCS HA CYIIY M NpOllecC HAYWMHAET-
C BHOBb.

Manbiit OHOTHYECKUIT KPYTOBOPOT SIBJSIETCS] YaCThI0 GOJILIIOTO.
CkopocTh IIPOTEKAHMST TTPOLECCOB 31€Ch 3HAUUTE/ILHO Bbille, B enuHblid
BUOTUYECKU T KPYTOBOPOT BOB/MEYEHb! BCE BUALI KUBBIX OPTaHU3MOB,
HACEJIAIOIIMX IaHeTY. Ecnu paccMaTpuBaTh 310T KPYroBOpOT KakK €/14-
HYIO 3AMKHYTYIO €N b, TO JIOObIE PACTCHUSI, XKUBOTHHE, MUKPOOPraHU3~
MBI COCTABIAKOT OTAe/1bHbIE 3BeHbA 3TOM Lelu. CBA3b OTAECNbHBIX 3BEHLEB
BBIPAXKAETCS B TOM, YTO BELIECTBO U 3HEPrUs, MTPHOOPETEHHBIE KaXAbIM
[IpeAlIeCTBY IOLHMM 3BEHOM, Aanee MoTpedasioTcst ¥ nepepabaThlBAIOTCS
B [IOCIIENYIOLIEM 3BeHE, DTO MPOUCXOAUT A0 TeX 1Op, II0KA OCTATKH Re-
LLIeCTBA HE BO3BPALLAIOTCS K HCXOAHOMY 3BEHY.

PacTtenusi MmoryT paccMaTpuBaThCs KakK CNOXHBIE OPTAHUYECKUE
MAIUMHBL, OCYLIECTBSIONIWE (hOTOCHHTES (Tpolece 00pa30BaHusl opra-
HUYECKOTO BELIeCTBA C UCTIOIB30BAHUEM TaK X 00513aTEIEHBIX UCXOAHBIX
KOMIIOHEHTOR, KAK BOAA U YIJIEKUC/IBI a3, U € BHIACICHUCM KMCI0P0Aa).
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YacTh XUMUUYECKOH PHEPI UM, AKKYMYIMPOBAHHOMH 3C/ICHBIMU pacTe-
HUSIMU, Jajice YCBAMBACTCA TPABOSIHEIMU KUBOTHBIMH, & 3aTCM TUIOTO-
SIIHBIMH, ITOENAIOINHMH TPpaBOosAHbIX. OCTATKH MEPTBOTO OpraHHYeCcKo-
ro BELIECTBA, 0Opa3yrLIerocs nocae CMepTH XXKUBbIX OpraHH3MOB MU B
[IPOLECCE UX KHUIHEAESITEIHOCTUA (HATIPUMED, OTABILNE BETKH, JIUCThS
Y T.4.), pa3pyLIAIOTCS ASCTPYKTOPAMHU (NTPEX/AE BCEro MUKPOOPraHU3IMa-
MH), C OIIPEAENIEHHOH CKOPOCTRIO NOCTYNAOT B IIOYBY, BOAY, BO3AYyX U
BHOBb BKJIOYAIOTCS B OMOTHYECKUW# KPyroBopoT. I1pu 3TOM YacTs Belle-
CTBA UCKITIOYAETCS U3 ODMOTUYECKOT 0 KPYroBopoTa ¥ € IIOMONIbIO FEOXH-
MHYECKHX I1POIIECCOB 3aKPEIISIETCS] B OCATTOYHBIX OT/10XKEHUSAX UIIH TI¢-
PEHOCUTCH B OKeaH.

Cyl1ecTBYIOT Onpele/ieHHbIE KoNeOaHus TEMIIOB KPYTOBOpOTa B pa3-
NUYHBIX TeOoTpadUueCKHX 30HAX U IIPUPOIHBIX KoMILIeKcax. OHU onpe-
Jeds0TCI HHTeHCHBHOCTBIO 1T0TOKA COMHEYHOH PATUAIINK, XHMHUYECKMM
COCTABOM aTMOCHEPHI, e pHOAMUECKUMH M3MEHEHUAMH HAKJTOHA 3EMHOM
OCH 110 OTHOILIeHHIO K COMHIIY U T.A, DTO NPUBOAUT K AuddepeHManmu
peruoHoB 6uocdepsl, OHA XapaKTepuUayeTcsd MaKCUMAaNbHBIM KONMUYe -
CTBOM OMOMACCH XXUBOTO BeIeCTRA B TPOMTHUUECKUX, IKBATOPUATbHBIX
obmacTsix, OONBIMUM pa3Hoo0Pa3UEM TaM YHUCAA PACTUTENBHEIX H XKUBOT-
HBIX BUAOB. B IIYCTHIHSX U nOAynycThiHsX 6MoMacca 1 paznoobpasue
BH/IOB, TUMUTHPOBAHHbIE KIHMATHYECKUMHK YCIOBUIMH, pE3KO COKpa-
LIAKOTCSI, BHOBD YBEJIMYHUBASCH B yMEPEITHBIX IIMPOTAX M YMEHBIUASICH B
TMPUTTONHDHBIX 30HAX.

PacemoTpuMm xpyroBopoTh HanboJlee 3HAUMMBIX OMOTEHHBIX 3Jie-
MEHTOB.

Kpyeosopom yeaepoda. Yrnepoa sipisieTcsi 00HUM U3 Hanboee BAX-
HBIX OHOreHHbIX 3JIEMEHTOR, €ro YacTo HA3KBAIOT «OCHOBOH XU3HU» B
Ouocdepe 3a ero crtoCoOHOCTL 06PA3OBLIBATL MHOTOYUCIEHHBIE TIPO-
CTPAHCTBEHHBIE CBH3U C APYTUMU XUMHYECKUMU 2JIEMCHTAMH U TEM Ca-
MbIM ODeCIieYMBaTh OTPOMHOC Pa3HOO0DOpa3ue opraHUYecKUX BEHIECTB.

Yrnepoa, coaepxaniuiicss B atMocdepe B BUAE YIJIEKHCIOTO Ta3a
(23,5-10"" 1), cayXuT chipbeM 418 GOTOCHHTE3A PACTEHUIA. 3aTeM yrie-
PO C OpraHUYECKUM BELIECTBOM TOCTYTAET K APYTHM XHBHM OPraHU3~
MaM. I1pu AbIXaHUM pACTEHU I U XKUBOTHbIX, 4 TAKXKE T1PU PA3JI0XKEHHH
MEPTBOH OPraHMKHM B 1MOYBE BLIAENSICTCS YIJIEKHMCIbIN ra3, B hopme Ko-
TOPOro yrnepoa v Bo3BpaiudeTcs B aTMochepy. Bech yriuekucibrid ta3
aTMocdepsr obopaurBaeTcs B npoecce porocuHTesa 3a 300 ner.

OcHoBHasi Macca yriaepona aKkKyMy;JIupoBana B KApOOHATHBIX OTJ/I0-
XeHusax AHa oxeanoB (1,3-10'° 1), B KpucTannuyecKdx Mopoaax
(1,0-10'6 1), Byrne v nedtu (3.4-10'3 7). DTOT yraepos nPUHUMAET yya-
CTHe B 00NBLILIOM re0OTUYECKOM KpyroBopoTe. OTHOCUTENBEHO HEBONb-

39



Pasder . BHOCDEPA H HEAOBEK

LUKE KOJAMYECTBA yIIepoad COIePXATCS B PACTUTEALHBIX TKaHIX (5-10' 1)
¥ B TKaHSIX XuBOTHHIX (5107 T). DTOT yiuiepoy B npolecce Manoro 61o-
TU4ECKOTO KPyroBopoTa NMoLuepKHBAET ra3oBbid OanaHc duocdepsl U
KH3HE B IIEJ10M.

AHTpomnoredHoe BO3/ICHCTBIE HA LUK yIiepoAa CBI3aHO CO CKUTa-
HHUEM TOTI/IMBA, BHIpAlMBAHUEM CEIbCKOX03SMCTBEHHBIX PACTCHHHA U
pa3BeneHUeM AoMalIHUX XUBOTHBIX, [locnennue no cpoeit Guomacce
CYLUECTBEHHO NPEBHIIIAIT OUOMACCY ARKUX KUBOTHBIX U pACTEHHH, YTO
3HAYUTEAbHO MeHseT Danaric yrieKuciaoro ra3a s buocdepe.

C cepennnnr XIX B. conepxanue CO, ypenuumocs Ha 22 % u npo-
NOJDKAET PACTH B OCHOBHOM 32 CUET YBe/IHUeHUs COKUTAHUS MCKOHASMO-
r0 TOMNKUBA. YBennyeHUHe KOHUEHTPALNH YIIEKUCIOro rasa B atmocde-
P€ CIIoCOOCTRYeT pa3sBUTHIO NAPHUKOROTO I(DeKTa, 4T0 MOXKET IIpUBeC-
TH K riodajbHBIM U3MEHEHUSIM KauMaTd, M xoTd 4acTh AMOKCHUNIA
yrIepoaa nornouaercs 6MoTon, ero Hakomneine B atmocdepe B nocie-
AHUE AeCHTUNETUS HAMHOIO TIPEBBILIAET BO3MOXHOCTH KHUBbIX OpraHH3-
MOB PETYNUPOBATE 3TOT {IPOLIECC.

Kpyeosopom xucaopoda. Kncnopoa umeeT 61UoreHHOE MPOUCX0XAe-
Hue. Best macca cro®0HOroO KUCI0poaa 3eMNd BOSHUKIIA U COXPaHSIET-
cs1 BNaroaapst XKU3HeACSTCNIbHOCTH 3¢ICHBIX pACTEHUH cyiniv 1 MupoBoro
okeaHa. Kuciopoxn siBnsieTcst ToOOYHBIM 1POAYKTOM nporiecca GOTOCUH-
Te3a. CKopocTh 000poTa KMcHopoaa (yepes mpouecc GoTOCHHTEIA) CO-
ctapmsiet okouio 2000 neT.

B nacrosniee Bpemst B armocdepe conepxkurest oxono (1,2-2,0)- 1015 1
KAcnopoaa. B pesynbrare (0010CHHTE32 3€/1¢HBIMU PACTEHUSIMU €XETOAHO
Boipabarbinaercs Ha cywe (0,7—1,0) 10T T atoro Heobxoaumoro sl
KHU3HU raza. MUpoBO# OKEAH 32 TOT K& TIEpHOI MPOAYHHUPYET 0KO/I0
4,0-10 v O,. 3naudrenbloe KONUYECTBO KUCIOPOAA HCTIONB3YETCH B
[poLEeCcCax AbIXxaHHs reTepoTpodHbIX opraiy3MoB. CKopocTs noTpebJie-
HUA KUCNOPOA4 B 3TUX [IPOLICCCAX cOCTaBnsieT npuMepto 0,22-10' 1/rog.

Apyroit HCTOYHUK KHCIOPOAA B aTMOC(epe — ripouecc POTOAUCCO-
IIHALIMA MOJIEKY/T BOABI — MAJIO BIUSIET HA DANAHC 3TOro ra3a, Tak Kak
TAKMM NYTeM exxeroano obpasyeTcst puMepHo 2-1061 O,.

HMHTeHCHBHOE CKUT'AHUE OpTAHUUECKOI'O TOIUTHRA {IPUBOAUT K BMe-
IATENBCTRY YCI0BEKa B 1Ipoliecc KpyroBopoTa kucaopona. Exeronnoe
llOTpeﬁﬂCHHC KHUCT10p0Ad ITPH MUCTTOJB30BAHKK PA3JIHYHLIX BUIOB Opra-
HUYECKOTO roiutiea B Mupe oueHunaeTces B (0,9—1.0) 10" r. Cneaver
3aMETHUTh, ITO BO MHOTHX r0CYAApCTBAX MUPA KHCIOPO1a PACXOAYETCS
DonbLue, YEM BBIICIHSIETCH PACTEHUSIMU 11PH (HPOTOCUHTESE B COOTBETCTBY -
FOLLUX PECUOHAX. JTO CBUIE1EALCTBYET O JJOKA/ILHOM Hapylie i Oananca
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KUCIOpoAa B aTMOC(EPE HA ATUX TEPPUTOPHUAX, UTO MOKET UMETh Cepb-
C3HbIC IKOTMOrHYECKUE MOCNEACTBMUSL.

Kpyeosopom gocgopa. Pochop — onuH U3 11audOnee BaXHBIX OMO-
reHHBIX 2MIEMEHTOB, OH BXOAUT B COCTAR HYK/IEUHOBBIX KUCNOT, KJIeTOY-
I1biX MeMOpaH, cucTeM NnepeHoca 3HEPryuH B KieTkax (aaeHo3uHAUpoC-
thopuoit (AJI®) u anenosuntpudocdophoit (ATD) kucinot). Cogepka-
nue thocdopa B 6Guomacce u 3eMHoit kope 0,1%. Qocdop ycpaupaeTes
pACTEHUSIMU U3 NTOYBLI B BW/I€ PACTBOPOB, TIEPEXOAUT Aafee 10 ITHUIeBLIM
[1€11AM K XKMBOTHBIM M BO3BPAILIAETCS B 1TOUBY B BUae pocdaTos.

OCHOBHBIMH HCTOYIIUKAMU HeopraHuucckoro cocpopa 4piaAioTcs
H3BEPXEHHBIE UK ocagouHble nopoakl. Cogepxanmiics B HUX chochop
BBILIEAYHUBACTCH, PACTBOPAETCS B BOAE U BBIHOCHTCH B My poBo# oke-
aH, rAe OTJlaraeTcsl B MeAKOBOJHbIX U INYOOKOBOAHBIX OcCalKax. DTOT
[10TOK cocTasmsieT npumepHo 11,4107 T/roa.

B nmuiueBBIX 1[enAX BOAHBIX 3KOCUCTEM (hochop lepexoquT oT (phu-
TOJIAHKTOHA K pbiBaM, 4 3aTeM K MOPCKMM NTULiaM, O6paTHBIit BBIHOC
thocpopa € IMTpoAYKTAMU PEIGHOTO 10BA U KU3ZHCAEATENBHOCTH TITULL CO-
CTABJISET 3HAYUTEILHO MEHbIUYIO BeNUuUHY — npumepHo 4,0:10° 1/roa.
Llukn ganexo He ulealeH U cocTapaseT cnadoe mecTo B buocdepe. Jio-
Oblc BO3UEHCTBAA Ha DMOreoXUMHUUECKUIt KpyrosopoT docdopa MoryT
[TPUBECTH K CEPbE3HBIM IOKAIbHBIM 110CACACTBUAM.

BaxHeiiuieit GopMoil BIAMsIHUS YelOBEKA Ha KPYTOBOPOT docopa
SIBASIETCS IIPOM3BOACTBO M MCTIOIb30BaHKe (PoChOpHBIX YIOOpeHUH U
AETEPreHTOB (CHHTETUYECKUX MO IHMX cpeacts), MCKkyccTBeHHOE BHE -
ccHue GocdaTHeIX ynobpeHUi A1t obecHeyeHHs pocTa pacTe HHit cocTaB-
sisieT okoJ1o 7-107 T/roj1, 4TO COXIOCTABMMO € €CTECTBEHHBIM €10 BHIMBbi -
BaHHeM B oKeaH. M30bITOK octhopHBIX YA0OpeHUH BEIMBIBAETCS B BO-
A0CMBI M UCKITHYAeTCs M3 KpyroBoporta. [lpasaa, sHaYUTeNbHAS Y4CTh
(rocropa Bo3BpalLAETCs HA CYLUY B PE3Y/IBTATE BbLIORA PHIOBI, Y4CTh KO-
T0pOro UAET HA YA0OPEHUS . M C 3KCKPeMEHTaMH NTUIL (ryano). Ho oc-
1aBuieiics yactn docdropa BIIONHE AOCTATOYHO /st {1apYUIEHUS €CTe-
creHHoro dananca semecTs B oaoeme. M30niTok hocdopa B Boaoemax
[IPUBOOUT K CUIIBHOMY POCTY CHHE-3EIEHBIX BOAOPOCIIE, KOTOPHIE Bbi-
pabatpiBawT HonbIOe KOJMUECTBO TOKCHMHOB. Kak ciencTsue sroro,
YMEHbIIAETCS KOJIM4ECTBO PACTBOPEHHOTO B BO/IE KUCTOPOAA, HAPVIUA-
CICS HOPMATNbHAS KU3HEAEATEIbHOCTL BOA0OEMA, [TPOUCXOIUT ero 3abo-
‘a4UBaHUe, TUOHYT NTHLILI U XUBOTHHIE, XUBVIIHE B HCM PHIOH].

Kpyzosopom azoma. KpyrosopoT a30Ta B LIeJIOM CACAYET 3a yillepo-
/10M, BMECTE C KOTOpbIM 430T YJ9acTBYET B 00pa30BAHUU DENKOBBIX CTPYK-
Typ. bonbuiaa yacrs 6UochCpHOro a3oTa CONCPXKUTCT B atMocepe
(4,0-10" 1), DTO rAABILIA HCTOYHUK A30Ta AN OPralllyecKMX COearHe-
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Huii. Ilepexon ero B mocTynHbie XKUBBIM OpraHu3MaM (QOpMbE MOXeT
OCYIUECTBIISATHCS pa3HbIMHU crIocobaMu. HanmpuMep, 316KTpHUYeCKUe pas-
psiABL MPU IPO3ax CrocodCTBYIOT CHHTEIY OKCHIOB a30Ta, KOTOPAIE 3aTEM
C IOXKACBHIMHU BOAAMHU MOMAALIOT B 10YBY B BUIE CETHTPHI MIIY a30THOH
KHUCJIOTHI K YCBAUBAIOTCS PACTCHUSMM.

Y¢BauBaTh HEMOCPEACTBEHHO aTMOCKhEPHRIN a30T CIOCOOHBI TOJE-
KO HEKOTOPLIE BUAbI OPTAHU3IMOB. CUHE-3eJICHBIC BONOPOCIIH, DAKTEPHH.
OtMupas, oun oboraliaT TOYBY OpraHHYeCKUM a30TOM, KOTOPHII Obl-
CTpO MUHepatM3yeTcd. Takum obpaioM, exXXerogHo B [IOYBY MOCTYIIAET DO
25 xr a3oTa Ha | ra NOYBH (A1 CPABHEHHMA: MyTeM (PHUKCAIIMU a30Ta Pa3-
pagaMu MoJHUN — 0T 4 no 10 kr/ra). Hanbonee 3ddexTuBHag QUKCa-
1M OCYLIeCTBIAAETCH BaKTepHUsIMU, POPMUPYIOIIMMU CUMOUO03 ¢ 60D0-
BHIMU pacTeHUAMU. OHU CrIocoOHBI GUKCUPOBATh aTMOChEpHLIA a30T U
JA€aTh er0 AOCTYNHBIM KOPHAM pacTeHUR. TakuM o6pa3oM, B MoyBe
MOXeT HaKaruiuBaTthes asora 10 150—400 kr/ra. Obiuas gpukcaums a3ora
BCEMH 2THMHM oprauusMamu coctasaseT 107 T/ron. BelHoc azora 8 Mu-
POBOW OKeaH 110cae pa3foXeHUs MUKPOOPraHMu3MaMU COCTaBISAET OKO-
no 107 7/ron. KpyroBopotT a30Ta B 6uoCthepe — Mpolece MeLIeHHBIH,
CKOPOCTb €0 110 HEKOTOPBIM OLEHKaM cocrasiser 108 ner.

Bozze#icreue yenoseka Ha IIMKJI 230Ta, BO-TEPBHIX, CBA3AHO ¢ MPO-
H3BOXCTBOM a30THBHIX ynobpeHU. McKyccTBeHHOE BHECEHHE B [TIOYBY
a30TcoaepXalux yaoopenuii gocturaer 3,0-107 1/roa. BosgeiictBue ux
HA 3KOCUCTEMB! AaHATOTUYHO BO3AEUCTBHUIO QOChopa: DOIBILIOE KOJUYe-
CTBO 23074 B BOJOEMAaX CITOCODCTBYET YCHUIEHHOMY POCTY CHHE-3e1eHBIX
BOJIOPOCIEH Y [TOC/IeAYIONIeMY 3ab0TaYMBAHUIC BOIOEMA.

Bo-BTophIx, B pedyabTate CXUraHUg OPraHMYeCcKoro TOIIMBa Ha
TCIUIO3NCKTPOCTAHLIUAX M TPAHCIIOPTE, B IIPOMBILLJICHHEBIX M ORITOBBIX
reyax B MPOAyKTax CropaHMs OKaspiBaeTcs DOJBLUIOE KONUYECTBO OKCH~
noB asoTa. Ilocnennue, mocrynas B aTMocgepy, B3aUHMOASHCTBYIOT ¢
BONOU U AIPYTUMHU BellleCTBaMM, 00pa3ysd KUCIOTHBIE NOXKION, CMOT. Kpome
TOrO, ABIAACH CHIEHBIMHU TOKCHUKAHTAMH, OKCH/IBI 430Ta, [TOMagamlue
Ha CJIU3UCThie ODONOUYKU ABIXATENBHBIX MYTEH, CO3MAT YCIOBHUA A4
pasBuTH4 3a00JIeBaHU il OPraHOB JbIXaHW A,

Kpyeoeopom cepui. CoiepXaHue Cephl B XXHMBBIX OPTaHM3Max HE3HAa -
YUTEJBHO, HO OHA BXOAUT B COCTaB OEKa U TEM CaMbIM MILPAacT cylle-
CTBEHHYIO POJIk B MPOTSKAHHUH DHOXUMUYECKUX [TPOLIECCOB.

OcHOBHAs YacTh cephl 3a(PUKCUPOBAHA B IMTOCHEPE B BUJIE pa3yti-
HBIX coeUHEeHUT. McTOYHMKOM cepbl B TEOJ0rM49ecKOM TPOLIIOM CIy~
KM MPONYKTHI U3BEPXEHHUS ByaKaHos, copepxalue SO, u H,S. Pac-
TEHWs YCBaUBalOT pacTBOP CyabhaToB B BOAE, U, TAKUM 0DPa3oM, cepa
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Irasa 1. buocpepa: eo3ruxHOBeRUE, pazguMmUe, hyHKIIU

[oMagaeT B COCTaB 0eKOB. ZKUBOTHbIE XKe [TOJYYal0T Cepy, BXOAAIYIO B
COCTAB rOTOBLIX OpTaHUYECKHUX COEAMHEHUM, ¢ TUIICH.

KpyroBopoT cephl TakXe HAXOAUTCS TOA BIMSIHUEM AHTPOMOTEHHO I
[AeATebHOCTHU, B OpraHuyecKOM TOIUIMBE BCEraa, XOTS ¥ B MANbIX KOJH-
yecTBax, COAEPXKUTCA cepa, MPU CKUITAHUHA KOTOPOTO OHA NEPEXO/IUT B
AMOKCHJI CEpbl — TOKCUYHOES I1 XXUBEIX OpraHU3MOB BeecTBO. JIHoK-
CHJI CEPBl MOXET NOJABAATS MpoLece POTOCUHTE3A, a [TPU B3aUMOJEeH-
CTBHHU ¢ BOAOH atMOC(epnrl, 06pa3oBHBATE CEPHUCTYIO KUCIOTY, YBETH-
UMBast KUCIOTHOCTE OCAAKOB. AHTPONIOreHHBIM UCTOYHUK CEPbl B aTMOC-
(pepe coctaBnsgeT a0 12,5% ee oburero cogepxaHud.

Kpyeosopom eodut. Boia — He0OXOAUMOE BEILECTBO B COCTABE IOOBIX
XHUBBIX OPraHM3MOB, TakK Xe Kak H OMOTeHHBIC 3¢ MCHTHI, BOJa B OUO-
cdepe HAXOAUTCA B NMPOLECCE NOCTOSHHON NMPKYISAIHU. Kpyrosopor
BOJBI MPOUCXOMUT 1O cleayroen cxeMe, Boaa ncnapdercs B atMmocde-
Py C BOAHBIX MOBEPXHOCTEH, U3 MO4BHI, YTEM TpaHCNYPalUHU (UCrape-
HHUS € MOBEPXHOCTU JIMCTheB pacteHuil). floguumasce B atMocgepy U
OXJAX/aACh, BOASHOU [1ap KOHICHCHUPYCTCSI, 00pasysd aTMOC(EpPHYIO
BIATY, KOTOPas NEPEHOCUTCA BO3AYIITHBIMW MacCaMU M BbINagacT BHOBB
Ha 3eMJIIO B BUJIE 1OXA4, rpaja UK cHera. TaknMM obpa3oMm, B rIpouecce
KPYyrOBOPOTa BOJA MOXET MePeXOAUTh U3 OJHOTO arperaTHOrO COCTOIHUSA
B IPYIO€.

KpyrosopoT Boabl 0CHOBaH Ha TOM, UTO CYMMapHOE UCMIAPEHHUE KOM-
[IEHCHUPYETCH BbinaneHUeM ocaakos, [Ipu 51oM ¢ MOBEPXHOCTH OKeaHa
ycrnapsgercs Boanl Dosblile, yeM BO3Bpaluaercsd ¢ ocankaMmu. Ha cyuie,
HaobopOT, OONbLIC BIMaaaeT OCAAKOB, YeM UcnapacTcs Baard. Manuiex
BOIBI HA CYIIE CTEKAET B PEKH, 03epa, a OTTYAa CHOBA B OKeaH, [TOAep-
JXnBag 00m i dananc.

Ha ocHoBe reonorudeckoro Kpyrosopora BOAsl ¢ NOSBJISHHAEM Ha
3emite XUBOrO BeleCTBa MOIBUICH OMOTUYECKHI Kpyrosopor. bonsmoe
3Ha'ieHWe B OMOTUYECKOM KPYyroBOPOTE BO1bl MMEIOT IIPOLIECCH TpaHC-
rupaunu. C Baaroi pacreHUs noTpedagioT U3 MOYBL MUHEpaIbHbIC H
OPTaHHYeCKHEe Be1UEeCTBA, MPOLIECC TPAHCIIMPALIUY PETYIUPYET TeMIlepa-
TYPy pacTeHHIi, npeaoxpaHasa Ux oT eperpena. OOBbEMbBI BOABI, TPOXO-
Isre yepes buomacey, orpomust. Hanpumep, g obpaszosanug 1 T 610-
MACCH MuIeHU LB Heooxoaumo 300—500 M3 Bogel. KoanvecTso Boasl, Uc-
Napsomeicd 3a 1eHL ¢ MOBEPXHOCTH JTUCThER 0AHOI Bepeasl, — 0,075 M2,
Tunel — 0,2 M2, a | ra Gepe3HsKa, MAcCa JIMCTBEB KOTOPOTO COCTABISCT
okos0 3000 Kr, ucnapser 3a ieHb MPUMEPHO 47 M3 BOALI.

3HaHKe KPYrOBOPOTOB BELIECTB Ha 3eMJle MMeeT GOJbUIOM MpaKTy -
YECKUI CMBICT, TAK KAK OHM CYIIECTBEHHO BIMAIOT HA XKMW3Hb YEJI0BEKA
1 B TO 3Xe BpeMSs [IOIBEPraloTCd BIMIHUIO CO CTOPOHbLI YesioBeka. Flocuen-
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CTBMSI DTHX BO3AeHCTBUI CTATU CPAaBHUMEI C pe3y1bTaTaMu Me0JIOTUuYec-
KHUX ITpoHeccoB. BO3HUKAIOT HOBBIC MTYTH MUrpaluy 3JIEMEHTOB, II0AB-
JIM0TCA HOBBIE XUMHUECKHE COeqMHEHNS, CYIIECTBEHHO U3MEHIIOTCA
CKOpOCTH 000pOTa BEIECTB B bUocepe.

1.4. DHeprerdka 6uocdepbl 1 TpohuyecKne Lenu

Bcee miponecchi npeobpa3oBaHUs BELECTB B XOI¢ KPYTOBOPOTOB Tpe-
OYIOT 3aTpaT 3Hepruu. JKuBbie OpralM3Mbl JU1g CBOETO CYHIECTBOBAHUA
TAKXeE TO/DKHBI [IOCTOAHHO pacxoi0BaTh U MOMOMHATE 2Hepruio. Hu oguH
OpraHM43M He CIIOCOOEH NMPOAYLIUPOBATE 3HEPTHIO, OHA MOXET ObITH MO~
JiyuyeHa TOJbKO U3BHe.

[TepBHYHBIM MCTOYHUKOM 3HEPIUH, HCMOAB3YeMOI 6uochepoi,
apiagetca CoxHue. OT 2TOro UCTOMHKUKA 3eMJIS MOAYYaeT OKoaI0 99%
IHEPIUM, TIPHYEM 3TO KOIMYECTBO cocTaBasger okoino 4-10~2 ot cymmap-
HOM 3HEPryu M, udayvyaemMont ColHIEM. DHEPIUs 3TOro U3JydeHus ycBa-
HMBaeTCs B IIpolecce (pOTOCUHTEIA, 3aTeM TpaHC(HOPMUPYETCH B XUMUYEC-
KYI0 BHEPTHIO OHOJOrHYecKMX MOJIEKYI M, B KOHIIE KOHIIOB, pacceyBa-
€TCAd B KOCMHYECKOM MNPOCTPAHCTBE B BUae TSIJIOBOrO M3NyYeHHA.
CoNHeYHas IHEPTHUA B TOM UK HHOU GopMe QUKCUpOBaAach Ha 3eMie
B Te4eHHue DOJIBLUCH YaCTH e SBONIOLUWH, HACUUTHI BaloIlei oKoiIo 4,5
miIpa netT. PacupeneneHue conHewHON 3HeprUM B 3aBUCUMOCTH OT M-
POTBI OTIPENENSAET IONOXKEeHHE OCHOBHBIX KNTUMATUYeCKHUX 30H, T. €. yC-
TAHABJIMBAET NPEeNbl CYIECTBOBAHMA Pa3IMyHbiX POpM XU3HHU. B ne-
pepacnpenee HUy COTHEYHOH 3HEpriM BaXXHaA poib IPHUHAIIEXKUT aT-
Mocdepe ¥ MUposomy okeaHy.

TTOTOK CONHEYHOI 2HEPTH M MOLIHOCTRIO 173-10"2 kBT monsoaurca
K BHEUIHeH rpaduie Tponocdepsl (puc. 1.3). B cpennem okono 30% aroro
H3NYy4EHHS pacCeMBAETCS TBEPIRIMH YacTHUAMM aTMOChEpPHl WIH Xe
HETIOCPEJACTBEHHO OTpaxaeTcs 00j1akaMu. D1a 4aCTh SIHEPI MU TEPSETCA
W HE yYacTBYeT B HUPKynanuu arMocdeps. [Ipumepno 20% conuneyno-
ro U3JIydeHus, Ipoxoas yepes atmocdepy, nomonaerca. M3 nux 1-3%
H3JIyYyeHHs, B OCHOBHOM YJIHTPahUOISTOBOrO, NOrA0IACTCS B BEPXHUX
ciosax atMocdepbl MoaeKynaMH o3oHa O;. DTO NOraoeHHe 3aUIaeT
Brochepy OT r'yOUTEIRHOTO neHcTBUA yabTPadHUONETOBBIX Tydeil. Many-
4YeHWe ¢ ANMUHOK BOTHH Dojee | MKM MornomaeTcd B OCHOBHOM BOIA -
HEIMHU napaMH, JACTHUIIAMHA [IBIJTH K KAlleJIbKaMHU BOJR B obnakax.

Oxono 50% conHeqHOro U3ayYeHUS NOCTUraeT TIOBEPXHOCTH CYIITH
Y okeaHOB. YacTh 3TOro u3ayueHUs cpasy OTPaxkaeTCa M HAIpaBlaeTca
0OpPaTHO B KOCMUYECKOE MPOCTPAHCTBO. DTO KOPOTKOBOJTHOBOE H3NYYe -
HUE HE MeHSEeT B IIpolecce OTPaXeHUs InHb BOXHBL OcTanbHoe Hany-
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ConHedHoe ATy 9eHHE
173- 102 xBr (100 %)

[TpsMOe OTpaXCHHE
ot atMocepsl

62 10 xBr (~30%)

Tlommomaer seMs
B1- 102 kB (-50%)

Tlonafanre BOILI
40 10* kBT (~20%)

QOoTOCHHTES
0,64 1012 kBT (~ 0,02%)

Puc. 1.3. PacripefieNeHre NOTOKOB CONHEUHOH 3Hepruy B Suocthepe

yeHHe MOMIOMIAETCS CyIIed ¥ OKeaHUIeCKHMHU BOAAMH, pACIIPOCTPaHs-
ercs Bray0s, IpeBpalladach B TSIUIOBYIO SHEPrui0, 3aTpayMBacTCA HA UC-
rnapeHUe Boxpl. [ 1yOHHA, HA KOTOPYIO 3TO TCIUIO MOXET PACTIPOCTPAHSATH-
cd, 3aBUCHUT OT CBOMCTB NMOTIOA0IEH MOBEPXHOCTU. B okeaHe Tonuiu-
Ha 1porpetoro cnos MHoraa npespimact 100 m. flepenoc aHepruu B
3EMHOM KOpe IIPOMCXOUMUT 33 CYeT MOASKYIIAPHOM TEMIONPOBOAHOCTH M
npeacTasifet coboii 6onee MemneHHuIH nporecc. Ha rybune 0,5 M cy-
TOYHbIE HIMEHEHUS TeMIepaTyphl e/Ba 3aMeTHHI. []oTOK 3HEepruH, noc-
TUTAIOLU U [TOBEPXHOCTU 3eMJIIM M NOIMIONIEHHBIH €10, B KOHIIE KOHLIOB,
H3JIy4aeTcd OOpaTHO B BUAE IVIMHHBIX MHPpaKpacHHIX BONH. COOTHOIIE-
HHUE MEXOY 3TUMM IBYMS MOTOKAMH 3aBUCUT OT XapakTepa IIOBEpXHOC-
TH, €€ 0TpaXaTeJbHO! cMOCOOHOCTH, BEICOTH COTHIA Hal TOPHUIOHTOM
u ap.

KonvgecTBo cONMHeUHOi 3HeprUuH, TTOCTYIAKLIENH B XXHBBIE GPTaHHU3-
Mbl, HUYTOXHO Majo MO CPpABHEHMIO ¢ OO1MM MOTOKOM 3HEPTHH, 10C-
TUraoeil nosepxHoctv 3eminu. B npouecce oTocuHTE3a, NpOTEKAIO-
LIETO B KJIETKAX 3e/IEHBIX PACTEHHU I, CBA3bIBaeTcs Beero okono 0,02%
3Hepruu, nonyyaemoi o1 Condia. ONHAKO 3a CYET 3TOH SHEPIUU MOXET
CUHTE3UPOBATHCH HECKOJNbLKO ThICHY IPAMMOB CYXOr0 OpraHHU4ueCKOro
BeecTsa Ha 1 M? 3¢MHOM MOBEPXHOCTY B roa. boiee moMoBUHE 3HED-
['MK, CBA3AHHOU npy POTOCUHTEIE, TYT XKE PACXOayeTCS B MPOIECCe Ibi-
XaHUA caMUX paCTCHHﬁ. OCT&HBHaﬂ JaCTh JHEPIHUHK 3anacacTcd — UAeT IJIA
HapamirBaHKs OMOMACCHI.

Takum 0OpazoM, nepBUYHAS MPOIYKLIMA Ha 3eMIIe cO3/TaeTCa B KJIET-
Kax 3eJeHpIX paCTeHUU U HEKOTOPBIX DAKTEPUI 1101 BO3ACHCTBHEM COTI-
HeYHOM 3Hepruy. 2KHBOTHBIE HE MOTYT OCYLUECTBIATE peakl Uy (pOTOCUH-
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T34 U BBIHYXXIEHB! UCIIOIb30BATH COJIHEUHYIO SHEPTHIO OIIOCPEAOBAHHO,
uepe3 OpraHudecKoe BEIECTBO, Co3aHHoe PoTocHHTeTUKAaMH. DOTOCHH-
Te3 B 3¢JICHBIX PACTEHUSIX ONpe/ieNsdeT CYLISCTBOBAHHUE BCEX BRICIINX POPM
XHU3HH, MTOCKONBKY KUCN0POA B aTMOcepe 3emMau obpazosad MMEHHO B
pesyabTare (POTOCHHTE3A.

CyTb GOTOCHHTE3A COCTOUT B ceytomeM. KieTku seneHbix pacre-
HUH COIepXaT 0cOObIe OPTaHETbI — XTOPONIACTbI. THTHYHAN PACTHTENb-
Has KIeTka coaepxkur S0—200 xIopon1acTtoB, KaXIbli AJWHOR 0KOJIO
1 MKM. XJIOPOTUTACTBI COCTOSAT U3 DECIBETHON ITMTOILIA3MaTUIECKOH OC-
HOBHL M 3eJIeHOr0 MUrMeHTa xjopogunia. Boaga, BcackiBaeMas KOpHSIMHU
pacTeHud, NOoJHUMaeTCa MO KAnuuiapaMm CTBOJA, ¢TebAS U BeTBel K
JTUCTBAM, T¢ NOoMajaaer B KJISTKHU K xJoporiacram. Kpome Toro, aHcT
XOpOLIO NMPUCIOCODNSH 1A MOIMOIIEHUS YIIeKHUCIoro ra3a. B BepxHeM
JAIMTHOM CIIOE JTMCTA (3MHUAEPMUCE ) UMEKTCH 0CODbIe 0Dpa30oBaHUsA —
YCTBULIA, COCTOSIIME U3 ABYX KIETOK. KJIeTKHM MOTYT OTXOJUTH APYT OT
Jpyra, OTKPbIBAS HAXOIAIIYIOCA MEXAY HUMHU CBOEOOPA3HYIO «1UEbY,
CKBO3b KOTOPYIO ¥ MPOHKUKACT B PACTCHHUC YIIEKMCBIHA rad. JJHeM yCTh-
MI[A TOJ BIHMIHHUEM CBeTa OOBIYHO OTKPHIThl, 3 HOYBIO 3AKPHBITHL. ¥CTHU -
na peryaupyior nocryrmeaue CO, B pacTeHUe U COMYTCTBYIOT UCnape -
HUIO BOABI C IOBEPXHOCTH JIMCTHEB (TPAHCITUPALIMH).

@oTocHHTE3 MpeICTARIAET c000ii CJIOKHYI0 OKHCIMTETLHO-BOCCTAHO-
BHTEJIBHYI0 PEAKIIMIO, NP1 KOTOPOH M3 JHOKCKHA YIIepoad H BOObI CHHTE-
3HPYIOTCS MOJIEKY.IBI CAXAPOB (B YACTHOCTH, IVIIOKO3bI) C BbLaeIeHeM CBo-
Donnoro Kucjopona.

Jng oOpa3oBaHug OopraHW4¥eCcKUX BELIECTB HEODX0AUMA 3HepTH,
KoTopas noctynaer Ha 3emuio 0T ConHua B BUAE HGOTOHOB (KBAHTOB
Heprun). PoTOH CONHEYHOTO CBETA B3AUMOAEHCTBYET ¢ MOJEKYIOM
XN0podUIIIA, B PE3YIbTATE UeTr0 BoICBODOXA2ETCH JIEKTPOH OAHOIO U3
e€ ATOMOB. DTOT JEKTPOI IepeMeInaeTcs BHYTPH XJIOpOriacTa ¥ B3au-
MOJeIicTBYET ¢ MOJEKYI0U aneHo3nHAUbOchopHOU kKucnoTel (A/1D).
B pesyapsrare B3aumoneiicTeug Motekyaa AP noayyaet A0NMOIHUTEIb-
HYI0 3HEPTHUIO, AOCTATOMHYIO /1 NpeBpallieHus €€ B MOJIEKYIY aJeHo-
unrpudocopHoi kucnotel (AT M) — BewecTBa, ABI410LIETOCS 3HEP-
rOHOCHUTEIEM KIeTKU. Bo3byxaeHHas Moekyina ATP B XHBOit KieTKe,
COIEpXKAaIued BOAY U YIJIEKHCIBIA a3, ClocOOCTBYET [IPOTEKAHHIO peak -
LUK 0OpaloBarua DIIOKO3el 4 KUcnopona. [Tpu atom AT® yTpasusaer
4YacTh 3HEepTHUU U TIpeBpamactcsa orath B AL P . 3arem npoliecc MoBro-
PSIETCS BHOBD ¢ MCIIOAb30BAHUEM ClIeIYIONIETO (POTOHA CRETA.

B nedcTBUTENBHOCTH NPOLECC POTOCUHTE3A 3HAMHUTEIbHO CJIOXKHEE,
OH MpoTeKaeT MHoroctanuiHo, CyMMapHoe YpaBHEHHE UMeeT Clelylo-
LLHH BUIL:
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6CO, + 6H,0 + hv — C,H,0, + 60,, (1.1)

rae Av — KBaHT CBETOBOI 3HepTHH, 3Heprus (pOTOHA paBHA MPOU3IBEC-
U0 ToctoaHHoM [lnanka (A= 6.62-10-¥ JIxc) Ha COOTBETCTBYIOLIYIO
yacTOTy KouebaHuUsI 3¢ KTpOHA — v.

Y Bcex 3eNeHBIX paCcTeHUI peakiuyu GOTOCUHTE3d MaeHTHIHBL. O/~
HaKO y HEKOTOPBIX DaKTEpHiA B MPOLECCE IBOIIOLUMM BHIPADOTANUCE UHBIE
OHOXUMHMYECKHE TYTH.CUHTE3a NIIOKO3bL. Tak, cepunle DaKTepUH, OTHO-
cA1lMecs K TPyIre XeMOCUHTETUKOB, MTOAYYaloT HeOOX0IMMbIe KOMIIO-
HEeHTH JUI9 CHHTE3a U3 CepOBONOpOAA, 4 HE U3 BOIBI:

6CO, + 12H,S + hv — C,H,,0, + 125 + 6H,0. (1.2)

XapakTepHO, YTO CMHTE3 OPraHWYCeCKOIO BelecTBa DaKTCpUAMHU
MOXET OCYLIECTBIATRECH KAK ¢ UCMONb3OBAHHEM CBETA, TaK U O&3 Hero.
B oToM ¢iTyyae 3Heprus, TpedyemMas [uist MpoTEKaHUA IpolLlecca XEMOCHH -
TEe3a, MOJAYYaeTCd NPU OKKCISHHUH CEPOBOIOPOAA 10 CEepPhl WU CyIbdarta

( Sog— ). Ocoby1o rpynny XeMOCUHTETHKOB 00Pa3yioT HUTPUPULIMPYIOIHE

bakTepuu. OHU NOAYYAIOT JHEPTUIO 334 CYET OKUCIEHHUSA TAKMX COeTUHE-
HUHA, KaK aMMHaK, Boxopol, be3 yuactus anepruu Coanna. Peppobdak-
TEPHU OKUCIIIIOT ABYXBAJIEHTHOE XKEJIE30 1O TPEXBAJICHTHOIO H 3aTEM HC-
MOJIb3YIOT BRIIEIAIOLIYIOCH [IPM 3TOM SHEPrUio Ha BocctaHopreHue CO,.

Hrak, B mporecce (poTocHHTE3a SHEPIrusa UiydeHd s npeodbpalyeT-
€S B XMMHYECKYIO IHEPIUIO COSAMHEHUH yIiepoaa. B gabHel1eM 3TH
BBICOKO3HEPreTH4eCKUe COEAMHEHNUSA PacIueUIAIOTCA BHOBB 10 00pa3o-
BAHUA YINEKUCIOTO ra3a M BOAR! ¢ BblaAeAeHUEM aHepruu. [Ipomecch
OKMCIEHHA OPTAHNYECKUX COSAMHEHUH KUCIOPOXOM M3 BO3JyXa HA3bi-
BAlOTCA AbiXxaHueM. JnixaHnue — 3T0 UCTOYHMK IHEPTHH, pacXodyeMOM
KNeTKOM Ha BCe ee HYXIBl. OH CBOUCTBEHEH KaK CaMOMy PacTeHHIO, TaK
U TeM OpraHmM3Mam, KOTOpbIe 3TO pacTeHue oeaaoT H padiaraoT. [Ipo-
LECC ABIXAHMS 3¢ICHEBIX pACTeHHUH MTpOTeKaeT KpyTabie CyTKH (B OTIUYHe
OT (pOTOCHHTE3A, POTEKAIOLIErO HA CBETY), UHTEHCUBHOCTE €TI0 3HAYH -
TEJIBHO HMXE rmpolecca GoTOCHHTE3A. DHEPryd, BhIAeTIAeMad MpU abiXa-
HUHU, ACITOJNB3YETCH JUIS pOCTa, PA3BUTUSI M JPYTHX MMPOLECCOB XU3HE -
AEATENLHOCTH.

B opraHu3m )KHBOTHOIO OKUCIISEMBIE BEIECTBA MOMNMAAAIoT ¢ IUei
B BHje DenKOB, KUpoB, yrieponaos. B 1780 r. JlaByasse roxa3ai, yTo
IBIXaHHUE U TOPEHHE UMEIOT e JMHY IO MpUpoay. TOIIKUBO, T. €. OKHCIge-
Mbie BelecTsa, B3aUMMOAEUCTBYET ¢ KUCIOPOIOM, NOTpeOnsgeMbiM Opra-
HHU3MOM U3 BO3ayXa, ¥ cropaeT a0 obpadosanusa CO, n H,O:

Opranngeckue semecrsa (muwa) + O, - CO, + H,0 + Dueprus,
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OcroboxaaeMas SHepr Mst PeoOPA3YETCs B XMMUYCCKYIO 9Hepruio AT,
KOTOpas UCITONBL3YETCS 3a1€M BO BCeX (PU3UKO-XUMUYECKHUX ITpoLeccax,
MPOTEKAIOLHX B )KMBOM OPraHU3Me, — NpONCCcax CHHTE3a OENKOB M HYK-
NMeMHOBBIX KUCIIOT, TPAHCIIOPTA BELIECTB K B HEMOCPEACTBEHHOM IBUXKE -
HHUHU, T. €. paboTe MBIIITI.

Takum obpasom, pomocunmes u dvixarnue — 3mMo 08a NPOMUBONOAOHC~
HbX Bpoyecca 8 NPUpoOdHol cpede, KOMOpbIE COCMUBIANOM OCHOBY Hepee-
mudeckux npoyeccos & buocghepe.

BaaumoneldcTBHE XUBLIX OPraHHU3MOB C KOMITOHEHTaMHU OHoc(epsh
(nurTocgepod, arMocepoi, ruapocdiepoit) IIPOUCXOAUT NyTEM 0OMEHA,
MATAHUA, IbIXaHHUS W BRIICCIIMSI IIPOAYKTOB MeTabou3mMa. Bee opranus-
MBI HEOAMHAKOBEI ¢ TOYKU 3PEHHA ACCUMUWIA MU UMU BELIECTB M 3Hep-
I'MU. PacTeHust MCIONB3YIOT CONHEYHYIO SHEPTHIO, OCYILIECTRAASA TPOLIECC
$OTOCHHTE3A, a XUBOTHBIE MOTPEDIAIOT OpraH4ecKUe BEIIecTsa, co-
31aHHBIe pacTeHUIMU-pomocurnmemurxamiu. F1o3ToMy BCe XUBBIE OpTa-
HU3MBI 720 CROCODY RUMAHUA MOXHO PA3eTUWTh Ha IBa KJ1ACCa: asmompoq-
Hble U 2emepompodrvie OPraHi3Mbl.

ABTOTpO(HBIE OPraHA3MBL, T. €. CAMO[IMTANIUECS , TOTIOIIAIT DHEP-
rui0 CoJTHIIA ¥ BEIIECTBA U3 OKPYXKAWWEH CPeabl, CO3JAK0T OpTaHUyYec-
KHe BEUIECTBA U3 HEOPraHHUUECKMX, K HUM OTHOCSITCS 3eNeHbie PACTeHUA,
BOZOPOCHU U HEKOTOPbIE DAKTCPUH.

CerepoTpothHbie OPraHHIMbI HCIIONB3YIOT B KAYECTBE MMUIIIU rOTOBLIE
OPraHUYECKUe BeLIEeCTRA, T. €. MUTAIOTCS APYIMMH KUBOTHBIMU OpraHU3-
MAMH, PACTEHUSIMH WIK WX [10gaMu. K HUM OTHOCATCA TpaBOsatibie,
XUIHUKH W 9CIOBEK.

BeigensroT e1ne MUKCOTpOQHbIe OPraHuIMbl, KOTOPHIE B 3ABUCUMOC-
TH OT YCJIOBUUA BHEUIHEHN CPEdbl MOTYT COICTATh ABTOTPOMHLIN U reTe-
POTPOQHBIA PEXMMBI NuTanusl. HailpuMep, BOOHBIE ONHOKJIETOTHBIE
OpTAHM3Mbl MPH XOpOIIEH OCBEUICHHOCTH MUTAKTCA aBTOTPOGHO, a B
TEMHOTE IEPEXOANT K FCTCPOTPOPHOMY CrIocoby.

HeobxonuMocCTh co3natiMsi HallpaBAEHHOIO IOTOKA SHEPIMK U KPY-
TOBOPOTA BEIHECTB IIPUBOIMT K OIpCAL/elifbiM OrpaHUUEHHUAM B ToaDope
BHJAOB, KOTOPBIC MOTYT COCTABUTL Guoyenos (61o... + rpey. koinos —
ODULNI) — cooBuiecmso ¥cueomunix, pacmeruii 4 MUKPOOP2ANUIMOB, HA-
CeARWWHUX YHACMOK Cpedot obumanua ¢ oaee uiu Menee OOROPOGNbBIMU yC-
ADGUAMU McU3NU, DTHU BUIbI AOJLKHbBI ObITL CRI3AHBL MEXIY CODOH IIpo-
eccaMy OOMEHA BEMIECTBOM M DHEPI UEH. T. €. IMIIEBLIMH B3aMMOOTHO-
LHIeHUAMU. B pesynetare BO3UMKAIOT Auwessie, uau mpopuyeckue, yenu
(oT rpey. trophe — nua). Huwesan yenv — 3mo nocaedogameanndbrli ne-
PEROC geljecmead it INePUY ont X UCHOMHUKA — 3e4€H020 DACIENUR — Hepes
PAO dpyeux op2anuimMos na Hoaee 8biCoOKUX MpoPuUUEeCKUX YPOSHAX, M. €.
nymem noedanua 0ONux opeaniImMos dpyeumi.
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BUOTHYECKHEA KpYrOBOPOT [TPOHUCXOIHUT B IPUPOIHOM CHCTEME, 00be-
JIMHATOIIEH HAa OCHOBE OOMEHA BEIECTB M 3HEPTHH COODIIECTBO XKMUBBIX
OpPraHMU3MOB (DUOLIEHO3) C HEXUBLIMU KOMITOHEHTAMU — YCJIOBHUAMH
obuTaHus. Takas crcTeMa MoNyduna Ha3paHue OUOTEOLIEHO3 (Tpey. geo —
aeMns1). B Heil 0OMeH BeecTBOM W SHepruei obecrneynBacTesd B3auMo-
NEeHCTBUEM TPEX IPYIIN OPraHU3MOB.

[leppan rpynma — npodyueHms, UWIHM NPOUIBOAUTENU (OT JAT.
produsent — Ipou3BoaNTsL). K HUM OTHOCATCA aemompodHbie OPraHyu3-
MBI, [IPOU3BOASILIME MUY B IPOLIECCE (POTO- WIK XEMOCHHTe3a, T. €. Nep-
BUYHbIE OPIAHUYECKUE BELIECTBA.

Bropas rpynna ripencraBlieHa KOHCYMEHMAMu, T. . IOTPEDUTETAMHU
(OT natr. consumo — NOTPedNATE), — cemepompodHbimu OPraHU3MAMU,
TIaBHBIM 00pa3oM XHBOTHRIMHU, TOCAAI0IIMMH JPYTHe OpraHuaMel. Pas-
JMYAIOT MEPBHYHBIX KOHCYMEHTOB (3KMBOTHBIX, IHTAIOIMXCS 3€EHBIMU
PACTCHUAMH, TPABOAAHBIX) U BTOPUYHEIX KOHCYMCHTOB (XMIHHUKOB,
MIOTOAHBIX, KOTOPbIE [10€1aI0T PACTUTEALHOAAHBIX}. BTopuuHBINH KOH-
CYMEHT MOXET CIYXHUTh UCTOUHHKOM MHIUM U1 APYTOrO XWMIMHUKA —
KOHCYMEHTA TPETLErO NOPSAKA U T. 1.

Tpetbs rpynna — pedyuenmsi, UKW decmpykmoput (reducens — BO3Bpa-
1aTh). JTO reTepOTPOGHBIC OPraHU3MBbl, padiaraloline OpraHMIecKue
OCTATKH BCEX TPOPHUUSCKUX YPOBHEH {OCTATKH MUK, MEPTBBIE OPraHM3-~
Mbl). K HUM OTHOCATCS rpubbl, bakTepuH, OeCTO3BOHOYHEIE (HANIPUMED,
4yepBH). MUHepalbsHble BelnecTBa U AMOKCHU yIIIEpoaa, 00palyomuecs
[IpYU AEATENBHOCTH pedyyeHmoe, ONATh IOCTYAKT B BOAY, BO3/1yX U ITO-
4YBY, 4 3aT€M — B PACIIOPSKEHUE HpooyueHmos.

B panHo# xnaccU(PHUKAUA YETTOBEK OKAZBIBAETCH XUIIHUKOM, [TO-
TPeONSOILUM pACTUTENLHYIO M XKUBOTHYIO ITUIY, T. €. 3aHUMAET NMPOMe-
XKYTOTHOE MOJOKESHUE MEXIY TIEpBUYHBIMH K BTOPUUHBIMH KOHCYMEH -
TaMH. OH CTOUT B KOHLE OOJTBIIMHCTBA MU EBBIX LIEMEH.

TakyM 00pa3oM, Kaxablid OpraH3M B IpHPOIe B TOM MY MHOM BHIC
CAYXUT UCTOYHUKOM ITUTAHUA AN pAla ApYryux opraHu3MoB. B peayis-
TaTe 1OCAEI0BATELHOIO MEPEX0aa OPraHu4eCcKOro BEIeCTBa ¢ ONHOTO
TPOMPUICCKOTO YpOBHSA HA IPYTON NPOUCXOIST KPYTOBOPOT BEIISCTB U
nepexaya suepruu B bunouenose (puc. 1.4). Ilpn 9T0M OpraHUyeCcKue Be-
LIECTRA, [IEPEXOMs ¢ OXHOIO TPOPHUESCKOro ypoOBHS HA IPYroM, YacTUd -
HO UCKJIFOUATCS U3 KpYroBOpOTd, B PE3Y/IbTaTe 4ET0 NPOHCXOAMT Ha-
KOILIEHHUE OpraHUYueCKMUX COEUMHEHUH B BUIE 3aJIe KEH 1MONIe3HbIX UCKO-
naemerx {topda, yrna, HedTH, raza u Jap.).

Tpoduueckas tens B bMoUeHO3e — 3TO Uenb 3HepreTudeckad. [ep-
BMYHBIM UCTOYTIMKOM DHEPruu ncex bnocucreM aeaserca ConHle, Ko-
TOpOe 0DECIIEYHBAET XU3Hb. PasnuuHbIe 2/1eMeH Tl OKOLIEHO3A He reHe-
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Pnc. 1.4. Cxema TpancdopMaIiuy 3HEPTUH B BHOLICHOIE

PHUPYIOT 3HEPIUIO, BCE OHU MOCHECHOBATCALHO MMPEBPALIAIOT JIYYHCTYIO
HEPIUIO B 3HEPTHI0 XMMHUYECKUX CBA3CH. YCBOEHHAS KOHCYMEHTAMHU U3
UM HEPrys pacxoyeTcs Ha AIXaHHe, coBeplueHUe paboTel U moa-
JepXaHve XXU3HEeNeaTeILHOCTH, HEKOTOpast ee 4acTh MJET Ha POCT U pas-
MHOXEHHUE.

B cuny BTOpOro 3akoHa Te pMogMHaM MKH IPOLECC Nepeaayl IHEp-
THHM HEU3OEXKHO CBA3AH C AUCCUAIIMEN (pacCEMBAHUEM ) IHEPTUM Ha KaX-
JOM TpodUUYECKOM YPOBHE, T. €. C €€ MOTEPSIMH U BO3pACTAHHUEM 3HTPO-
nuu. KIIA nporeccos mpeobpa3opaHua 3HEPruy BCEraa MEHBIIE eHHH-
1. Oripejiesie HHast JIOJIS 2HEPTUM TePAETCS [TPU OTMHUPAHHY OPTAHU3MOB,
4 TAKXe He YCBauBaeTcd U3 NuiuM. Bee aneMeHTH 6MOLEeH03a YACTUYHO
JYUCCUITUPYIOT BEICOKOCOPTHYIO 3HEPTHUIO B TEIUIO B MMPOLECCE ABIXaHUA
U coBepllleHus pabOTHI.

OnHAaKO MpH BCeM pa3HOOBPa3UH pacXOJ OB PHEPI MU MaKCHMaTbHEIE
3aTpaThl UAyT Ha apIXxaHue. B cymMe ¢ HEyCBOSHHO nMuIeil OHU COCTaB-
ns10T 10 $0% ot noTpebneHHOH 3HepryuM. Torna pe3yabTUPYIOIIUA M10-
TOK SHEPIUHU, MEPEXOIAIINA Ha CIeAyOmMi, 00Iee BLICOKHA TPOdHYeC-
KWH ypOBEHD, COCTaBAeT B cpefiHeM oKono 10% anepru, moay4eHHOMH
JAaHHEBIM ypoBHeM. B pesynwTaTe Ha BepXHHE TPO(PHUYECKHE YPOBHH (K
XHIMHUKAM) NepeXOUT BCErO ThicAYHas A0 IIPOLICHTA OT DHEPTUH 3¢-
JIEHBbIX pacTEHUM.

OnuMcaHHadg 3aKOHOMEPHOCTh HA3BIBACTCS ODBIMHO «npasuiom deca-
mu npoyermos». KOHEUHO e, OHO SB/IAeTCA OPUEHTUPOBOYHBIM, HO IIPU
3TOM SIPKO HWIIIOCTpUpYyeT, HackonsKo Hyu30k KIT Becex bronorugeckux
CUCTEM U BEJIMKO 3HAYEHHE [POLIECCOB MMCCHUIIALIMUY 2HEPTHH B OHoC(epe.
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[1aea I. Buocghepa: so3nuroserue, passuniue, QyHKLLUU

B peaynbraTe pacceMBaHUA JHEPIUM €€ KONMYECTBO, JOCTYILHOE 114
noTpeGeHUs, MaaaeT o Mepe Bo3pacTaHus TpoPUIecKOro ypoBHS Opra-
HU3Ma. DTO MPUBOIAAT K TOMY, YTO LISMU MUTAHWUS HE MOTYT OBRITh JUTHH-
HBIMHU: 4a1Ie BCEIO OHY COCTOAT M3 4—0 3BeHbeB. HanpuMep, Tpasa—3asii—
A WM TpaBa—MyXa—IdaryluKa—uarsi—iauca. OQHaKo Takye JIMHelHbIe
LIEMHU B YUCTOM BHJE B IpUpOJE MPAKTH4YEeCKU He BcTpeuarTed. [lepsoe
TPO(PUYIECKOE 3BCHO — PACTCHHUE — MOXKET COYXUTH HCTOUHHKOM MUTAa-
HUS HECKONLKMM BMAAM KOHCYMEHTOB, [IPHYEM TE€, B CBOIO OYEpenb,
TAKXKe MOryT ABJISATHECS COCTABHOM YACThI0 HECKOJIbKKX PA3TMYHbIX T~
weBkix uenei. Hanpumep, 3adu kaKk KOHCYMEHT 1-T0 MOpSIaKa MOXeT
CIAYXHUTb NUILE N HECKONBKHUM XU IMHMUKAM: JTUCE, BOJKY U Ap. B pesynb-
TaT€ B OMOTIEHO3C (POPMUPYIOTCH CIOXKHBIC ITUINEBDIC, HIH TPOPUYECKHE,
ceTd. bonee cnoXHeie ceTH XapaKTepHU3yIOTCs MOBRIIIEHHON HATEXKHOC -
TbI0 X BONee MHTEHCUBHLIM KPYTOBOPOTOM BELLECTB.

Ilenu nuranus He Bcerma MoryTt ObITh MOXHBIMUA. B HUX MOTyT OT-
CYTCTBOBATH pacTeHUs (MpoAyLeHTH ). Takas uenb xapakTepHa Ui co-
0B11eCTB, (POPMUPYIOLIMXCH Ha Da3e pa3NoXeHUs TPYIIOB XUBOTHBIX YUIH
PACTHUTEIbHBIX OCTATKOB. KpOMe TOro, MOryT OTCYTCTBOBATH {MJIU OBITH
npeacTaBieHHRIMY HeOOMBLIMM KOXHYeCTBOM) XUBOTHEIC. HanmpuMep,
B Jecax OTMUpAIOLIME pACTEHUSA WIM MX YacTH Cpa3y UCIIONb3YIOTCH B
MUY PeIYLUCHTAMH, KOTOPBIE€ pa3araloT OpraHH4YeCKHue BelllecTBa 0
MCXOIHBIX MuHepanbHbix BeniecTs u CO,, 3aBepliasg Kpyrosopor.

Muutyapasi net iorpedosaiiocs [Iprpone, 4Todsl co3aaTh YHUKAIb-
HYIO cpeay A oOUTaHUA KHUBRIX OPrAaHU3MOB — BUoCdepy, oxBaThiBa-
I0LIYI0 HUXKHIO YacTh aTMOcGepbl, BCIO TMApoctepy U BEPXHIOI YacTh
IUTOC(epsl. YHUKATLHOCTE GHocdepbl COCTOUT B TOM, YTO B Pe3yJIbTaTe
3BOJIOLMOHHLIX NPOLIECCOB B HEH OBLIM CO31aHB! YCTOBHWS /19 BO3HUK -
HOBEHHSA XXU3HM U pa3BUTHUA XUBOIO BELIECTBA IUTIAHETh], BKIKOYAIOLIE -
IO pacTUTENbHBIE K XXHBOTHBIE OPraHM3MEl, BCE YEI0BEYECTBO U IPYTHE
COCTABJSIOIINE OPraHUYECKOr0 U HEOpraHUIEeCKOro MUpa, KOTophie obec-
neyMBaT XU3HeHHBIe Tpouecchl. Cpenu 3THX YCIOBUI TNABHBIMH AB-
AAI0TCA: YCI0BHS , oripeacaupuine GopMUpoBaHue (POTOCHHTE3a — IIPO-
necca, crnocobHOro cO3aaBaTh Mo BO3ASHCTBUEM COMHESYHOH 3HCPIU U
OpPraHMYECKYIO MAcCy 3¢/IEHBIX paCTeHMI M HEKOTOpBIX DakTepHii. B mpo-
neccax GOTOCUHTE3A, CTOAMX ¥ UCTOKOB XXHU3IHM, 3aKJ1I09aCTCA OCHOB-
Haf (PyHKIIUS OMOC(epsl, KOTOpas 00eCIIEUHBAET HE TOJNIBKO CBI3LIBAHUE
COJIHEYHOH IHEPIUM, HO U ee HakoneHMde. He MeHee BaXKHLIM U B -
I0TCA yCIOBUS, B pe3yabTaTre KOTOpbIX B Ouocdepe chopMupoaiucs 1
CYIUECTBYIOT KPYTOBOPOTBI OTACIbHBIX BEIIECTB U XUMWYECKUX INEMEH -
TOB, ODeCNeUUBAIOMC pellieHHE 3a1atl 110 [Tepeaade 3HSPruK U BEILECTB
HE TONBLKO B OTAEIbHBIX OHOLIEHO3aX, HO M BO Beelt Duocdepe.
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Pasdea 1. BHOCOEPA # TE/IOBEK

[Ton BnusiHMEM YenoBeyeCKOM NesATENbHOCTH €CTECTBEHHO-3BOJIIO-
LUMOHHAs TSHICHLKA Pa3suTUs Ouochepbl MOXeT ObITh HapyiucHa. [1pu-
3HAKY TAKOT'0 HApYILEHM HaDMoma0TCs B Buae Ae(popMallii 030HOBO-
TO ¢J10s, MOTEPH ITPO3PAYHOCTH aTMOC(PEPHOTO BO3/IyXa, pa3BUTHs Nap-
HUKOBOI'0 3hhexTa n lip. bonee rnybokoe NoO3HaAHUE 3aKOHOMEPHOCTEH
OMOChHEPHEBIX IPOLIECCOB € YYETOM pe3yLTATOB M IOCNEACTBAH fesATeNb-
HOCTH MIOACH B yIOBNIETBOPSHUY X PACTYLIUX XH3HEHHBIX ITOTPEOHOC-
TE€H NO3BOJUT U3MEHUTD NOAXOAB K OPTaHU3ALIUHU ITPOU3BOICTBCHHOM
AEATEIBHOCTH 1 UCITONB30BAHUIO IIPUPOAHBIX PECYPCOB M, TAKHM 00Opa-
30M, YCKOPHUTE Epexo] K HOBOH CTAAUM B IBOMOHUU DUochepsl, pas-
BUTHNE KOTOpOM OyneT onpeaeNsaThCcst HHBIM, HOOC(PEPHBIM MUPOBO33pE-
HHUEM.

KonTpomsHbie BOupoch

1. Kak xapakTepH3yoTcs OCHOBHBIE ITAIbl JOpMUPOBaHHUA Onochepol?

2. Korjia 1 KaxyuM 00pa3oM ITPOH30LLUI0 BO3HMKHOBE HME 1€ PBBIX CIOXHBIX
OpraHMYecKuX cuctTem?

3. Kak MOXHO 0XapaKTCcpH30BATE OCHOBHBIE [1PA3IIAKM XHBOTO?

4. Kakune ocHOBHEIC KOMITOHEHTH brnocdepe! suincnsin B.A. Bepranckuin?

5. B ueM cOCTOUT ponb XHBBIX CPTaHU3MOR B Pa3BUTUH Buocgepst?

6. ITepeyncnnTe N OXapaKTepHU3yHTE OCHOBHBIE PYHKLIMN DHOChEDDL.

7. UTO Ha3bIBaeTCA KPYroBOPOTOM BelecTs? B ueM ¢yTh DONBLIOTO U Ma-
nore Kpyrosoporos ¢ocdopa, yrnepona, azora, KHCI0poad, cepel, Boabl? Kak
MpOSBMSICTCS BO3ACHCTBHME YeIOBEKA Ha LMKIILL ITHX NEMEHTOR?

8. Kak npoucxoaut paciipenencHiue COMHEWHOH 3Hepruu B bnocepe?

9. Kaxk npoucxonnt nepeaaua HEpTMA M BelecTBa B OuoieHose? Kakue
TPYIIBl OPraHU3MOB 00eCTeYHBAKT OMOTUICCKUI KPYTOBOPOT BEIHECTR?

Fnasa 2. DKOCUCTEMbI: 3AKOHOMEPHOCTH
CYHIECTBOBAHUA U PASBUTUA

DKOJIOTMYECKHE CUCTEMBI Pa3HBIX YPOBHEH MPEACTaBASIOT CODOM
OCHOBHBIC (DYHKIIMOHAThHBIE EAMHUIIB! OMOChepbl. DTH HADOPTAHH3MEH-
HbI€ 00BENMHEHNS BIJIIOYAKT OPraHHU3MBI ¥ HEXHBOE {(KOCHOE) OKpYXe-
HuE, HAXOAALIMECs BO B3AMMONEHCTBMM, B€3 KOTOPOTO HEBO3MOXHO
nojjepXaHue XHM3HN HA Hawed miaaHete. bynydyu sHepreTU4Yecku 1
CTPYKTYPHO OTKPBITBIMH CUCTEMAMM , OHM HAXOUATCS B CTATUCTHYECKOM,
NOABUXHOM PABHOBECHUU — covmeocmas(uc)e (OT rpey. homoios — noaod-
HBIM, $7a5is — CTOSIHME) DRarogapsa oco0oHr CTpYKTYpHO-(DYHKIIMOHANb-
HOM ODraHMU3aLMK BCEX CBOMX KoMnoxHeHToB. Ilpu 3toM pasnuyaror
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[raea 2, Dxocucmemot; 3KOHOMEDHOCIU CYHIECMEOBAHUS U DASBUMUS

CTPYKTYPHO-(PH3HIESCKYIO OPrAaHU3ALM IO — NIPOCTPAHCTBEHHOE Pa3MelLie-
HUE KOMIIOHEHTOB, 1 BpEMEHHYI0 OPTaHU3auHI0 — IHHAMUKY CATEN b~
HOCTH OTAENBHBIX YacTeil. O4eHb BaXeH (pyHKLIMOHAIbHBII ACTIEKT Opra-
HM3aUHUK, WK IPUHIMIIB B3aUMONEHCTBHA KOMIOHEHTOB. B nenom
OpraHH3anHA MPosBASIeTCS B pa3MelleHH N, TPYIIMPOBKE ¥ B3AMMOCBS -
351X MACC XHBBIX H KOCHBIX T€JI, YTO NIG3BONAET IKOCUCTEME ONTHMAJb-
HO OCYIIECTBAATH CBOIO TeHe pAIbHYIO (DYHKIIHIO — MATEPHATILHO-3HED-
reTHYECKMH 0OMeH MEXIY COCTABHBIMHU YACTAMHU IKOCUCTEMBI, 3 TAKXKE
B3AUMOJCHCTBHE C APYTUMH IKOCUCTEMAMU,

2.1. CTPYKTYpPHB 3KOCHCTEM H HX OCHOBHBIE XaPaKTEPHCTHKH

BKocucTeEMA N11000r0 YPOBHS COCTOUT U3 NBYX GCHOBHBIX KOMITOHEH-
TOB: aBTOTpO(HOrO U rerepoTpodHoro. [lepBuii BKTIOYAET IPOAYLIEHTH
(tpoTOCHHTE3NPYIOLINE pacTeHUS — HOTOTPOMEI UK XEMOTPOMHI), CO3Na-
IOLIIME BHepreTuyecKyo Oasy Ansl CylIeCTBOBAHUS TeTEPOTPOPHOTO KOM-
MOHEHTA; C HUX HaYMHaeTCA KPYToBOPOT BeliecTs. Ko BTopoMy oTHOCATCA
KOHCYMEHTEI [TIEPBOTO, BIOPOI'C M TPETHErO NOPSAIKOB, a TAKXKE PEAYLICHTh]
{(meCTPYKTOpPHI), KOTOPBIC MCNOAb3YIOT, HEPECTPAUBAIOT U Pa3iaraloT
CJIOXHBIE BELUSCTBA, CHHTE3UpOBAHHbIC ABTOTPOphaMu. ABTOTpodHbIE
OPraHM3MBbl HE MOTYT CYLLIECTBOBATE DE3 IreTE POTPOPOB, IIOCKOALKY 110C-
JelHHEe CO3AAI0T MHHE palihHYIO TTHTATENbHYI0 Da3y JUIs N poAYLEHTOB, a
TAKXKe mepepabaThiBalOT BHUISACHHS pacTeHUH (razoo0pa3HBIE B XXMIKKE),
MpOBO/s TAKUM 00pa30M NETOKCHKAIIMIO IPOAYKTOB XXU3HENEATETbHOC -
TH aBTOTPO(OB. KpoMe Toro, 3KoCHCTEMA B3AMMOACHCTBYET € VHACTKOM
HCXMBOH NPUPOABI, HCIIOAB3YS 3aMaChl MUHECPANbHBIX 2JEMEHTOB AN
CBOETO CYIICCTBOBAHHMS.

CTpyKTypa 2KOCHCTEMBI OCTATOYHO MOJHO NPOSBISIETCS HA IpUMeEpE
ouorcoueHo3a (puc. 2.1), BC€ KOMIIOHEHTHl KOTOPOILO TECHO CBA3AHK
Mexay coOOH ENMHCTBOM TEPPUTOPHH, ODIITUM MMOTOKOM JHEPTHH (OT
ConHua x aBToTpodhaM 1 0T HUX K reTepoTpotaM ), 0OMeHOM DUOTEHHBIX
XHMUYECKUX 3N1IEMEHTOB, CE30HHBIMHA KOJeOaAHUAMM KIMMATUYECKUX
YCNOBHI, YHCICHHOCTBIO H B3AHMHOM NPUCITOCOONE HHOCTHIO BHIOB BCEX
YPOBHEW OPraHU3alIuHu.

bHoLleHO3BI, B OTAHYKE OT DMOrEOIIEH03a, BKIOYAKT TONBKO B3aK -
MOCBS3aHHbIE MCXAY COOOH XMBBIE OPraHM3Mbl, 00UTANOLINE B TAHHOIT
MECTHOCTH. bUOLEHO3 — 3TO, 1O CYTH, CHCTEMA MONYAALU A, HACEAAIO-
IIMX TOT MJIU MHOU 3xomon (OT Tpey. fopos — MECTO).

buoreHo3b!l -~ TpYOMTHPOBKM XXHBBIX OPTAHM3IMOB, HAXOASILIIMXCS B
CTaDUNMBHOM PABHOBECHHM, yCTOHYMBBIE BO BpeMeHU. OHM XapaKTepu3y-
KOTCH:
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Paszdea I BHOCOEPA H TEJOBEK

buouenoa —
PUTOUEHO3
{cooblLecTBO
pPacTCHUMN)
MukpoboueHo3 3ooLeHos
{coobmecTBo {coobmecTrO
MHUKpOOPTaHH3MOB) XHUBOTHBIX)
| BHorecueHes
Jxo1on
Kianmaton 3nadoron
{at™Mocdepa
» MOYBOIPYHT
KJIMMAT, ( TPYHT)
BOJIa)

Puc. 2.1. Cxema 6rnoreoneHosa

1) BHOOBREIM pa3HooOpa3ueM — YUCIOM BUIOB paCTEHM, XUBOTHBIX
M IPYTHX OpraHu3MoB (MHUKpoOoB, rprboB), obpasyrinnx 6noneHo3s,

2} IJIOTHOCTBIO HONYANHA — YUCTIOM 0CO0EN KAXI0T0 BUAA B JIaH-
HOM DHOIIEHO3€;

3) bnomaccoit — oBLINM KONHYECTBOM XHBOI'O OPraHHYECKOro Be-
11€CTBA, BLIPAXEHHOTO B ¢AMHMIIAX MACCHI .

W3 MHOTUX CXOOHBIX 110 CBOEH OHOMOI'MY BUAOB OMHOI0 OHOUEHO34
(MK 2KocuCTEMBI) OOBIUHO ML HeMHOTHE (3—10%) cocraBasior oc-
HOBHYIO YaCTh — Kak Opasuio, 4/5 buoMaccsl JaHHOH rpynnsl. BUIRL,
KOJIMYECTBEHHO Mpeodnafaoiive B JAHHOM COODINECTRE, HA3bIBAXOTCS 6L -
damu-domunarmami. OHN NMEIOT BBICOKYIO {IJIOTHOCTh NONYASALKT, 4YTO
CBHUJETENBLCTBYET 00 X ONTHMAIBHON OPUCNIOCOONECHHOCTH K JAHHOMY
buoueHo3y. KpoMe Toro, ans puia Kak cTpyKTYPHOTO 31€MeHTa DUOLIE-
HO3a pCLIAKICEC 3HAYCHHE UMEET HE €T0 CUCTEMATHYECCKOE ['[OJ'[O)KCHHB,
a TaK Ha3bIBAEMasl XU3HEHHAs ¢opMa, T. €. BHELUHKI 001MK Opranuns-
Ma, OTPaXaKLKUH ero NPUCIocodbneHHOCTD K YCI0BHAM cpedsl. Hanpu-
MED, Y PACTCHM I XM3HEHHBIMU GOPMAMHU SABJISIIOTCS AEPEBbA, KYCTAPHU-

! KonuyecTBO SMOMACCEHL. ITOSBMBLICTICH B BUOLICHO3¢ B ¢IHHUILY BPeMCHH, Halbina-
€TCA NPOOYKTUBHOCTBID,
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lTaasa 2. Dxocucmemsl: 3aKOHOMEDHOCMI CYUCCMEOBAHUA U PAIBUMUA

KM, TMAHLI, TpaBbl U T. 1. OQUH 1 TOT XXe BAI MOXET UMETh PaIHbI€ XU3-
HEHHBbIE (POPMBI B PA3NUMYHBIX YeToBUaX. Tak, Kexp B PABHUHHBIX ¢Cax —
3TO BEICOKOCTBONIBHOE NEPCRO, 4 B BEICOKOTOPLE — HU3KOPOC/bI CTAAITHK.

[IpocTpaHcTBEHHAA CTPYKTYPa OMOLIEHO3a IPOSBNSAETCS B 3aKOHO-
MCPHOM pasMELLUSHHH pa3HBIX BUIOB OTHOCUTENLHO JIPYT ApYra Ha 3aHM-
MaeMoH TeppUTOpuH. Bee BUab B OUOLIEHO3E pacioIoXKe Hbl HA PA3NHY-
HbiX apycax. CoOTBETCTBEHHO pacuNeHeHHOCTh OHOLEH03a Ha TOPU30H-
TBI, CTIOM U T, 11, HOCUT HA3BAHHE APYCHOCHIU.

Haubdonee pa3BUTa NpoCTPAHCTBEHHAS CTPYKTYPA B 1ECHBIX OOl E-
Ho3ax. BepTHKabHaA CTPYKTYPA THHMYHOTO COODIIECTBA XBOHHOIO neca
yMepeHHOM 30HBI BKAKOYAET HECKONHKO SIPYCOB.

1. Apesecurili apyc. 3nech NPON3pacTaldT COCHA M TUCTBEHHBIE Je-
peBbsl — Gepesa ¥ ocuHa. B 3ToM Apyce oburaer cpoiitie 1000 Buaos Ha-
CCKOMBIX, XH3HCACATEALHOCTL KOTOPBIX TECHO CBS3aHA C JCPCBBSAMH,
MHOTHE BHABI IMITHLL, 4 TAKXKE MAEKONUTAKOIIIHE.

2. Kycmaprukogsiil apyc IpeACTaBNeH KanMHOM OOEIKHOBEHHOM,
KPYIIMHOM , DOAPBIIHNKOM, LIKHOBHUKOM, HEKOTOPHIMH BMAAM K TITUII
v MJIEKONHTAKIINX, MHOTHMH BUIAMM HACEKOMEIX.

3. Tpaeanucmutil apyc. 308Ch MOXHO BCTPETUTh TPABbi, HEBBICOKHE
NECHBIE paCTEHU S, NONYKYCTAPHUKY, KYCTAPHUKY, HOLPOCT ACPCBbER,
NANOpOTHHKHM, MXM Y IHIHAMHUKH. B TpaBIHUCTOM gpyce n MPU3CMHOM
cnoe oOMTaeT MEOXeCTBO O€CITO3BOHOYHBIX: HAYKH, MYXH, XKYKH, 0aboy-
KH, NIYeNIbl, OChl, KOMapbl, Mypaebi M gp. Ha 3emne ycTpaunealoT csou
THE3/1a I'1yXaphb, TCTEPEB, BaAbJAUIHEN. BTOT XE ApyC SABISeTCs Cpenoi
oONTaHUA ¥ MIIEKONMTAIIMX. KOCYNb, BONKOB, NUCHI, pa3HOOOPA3HBIX
IPbI3YHOB, HACEKOMOSAHBIX.

4. Hodcmuaka. B TaHHOM Apyce pacrnos10XeHbl MEPTBBIE M pa3lara-
IOLIMECS OPFAaHU3MBI, 31eCh OOMTAIOT PEAYIIEHTEL: OECII03BOHOYHBIE XU~
BOTHBIE, IpuObI ¥ DakTEpPH .

5. ITousa. SIpyc Oorat xopHaMu pacteHUH. OH CNYXUT MECTOM 33U~
MOBKM I8 MHOTMX 0€CTO3BOHOYHBIX. Cpeny NOCTOAHHBIX oDuTaTENE i
APyCca MOXHO BBLIENHUTE JOXKICBLIX U€PBEH, TYCEHU I, TMYMHOK HACEKO-
MbIX (J)KYKOB, MYX 1 T. 1.), MOKPHII, HOIOXBOCTOK, 4 U3 MJIEKOHNUTAIO-
UIMX -~ KpOTOB. B 3TOM ciloe HAXOHATCS M HOpbI TAKHX MJICKOTTHTAIOIIMX,
KakK nycuihl, 0ApCYKU U Ap.

Cneayer 00paTuTh BHUMAHHE HAa TO, YTO HEKOTOPBIE XXKMBOTHBIE
MOTYT mepeMemmarbes U3 oJHOro spyca B apyroi. Hanpuwmep, denka
MOXET KOpMHTBCS HA 3eMJI€, A CITaTh M BBIBOMMTL MOTOMCTBO Ha Ngpe-
BbaAX. [ITHLIBI 3a44CTYIO OTABIXAIOT M FHE3ASITCS B O/IHOM APYCE, 4 IUTA-
I0TCY B ApYTHX (HanipvMep, CoBbi). Hano oTMETHTH, YTO CYHIECTBYIOT U
HENONHOKOMIOHEHTHBE OMOUEHO3bE, I/IE 3a94CTYIO OTCYTCTRYIOT HEKO-
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Pazden I BHOCDOEPA H YEAOBEK

TOPBIE SIPYCHI (B NEPByIO oMEpeb JPEBECHBIA), HanpuMep boJjloTa, npu-
NMBHO-OTAMBHBIC CHUCTEMB!, OTHU'bHY Da3aphbl,

[TposaBIeHUA SIPYCHOCTH BCTPCUAKITCA HE TOJBKO B HA3¢MHbBIX KO-
CMCTEMAX, HO ¥ B BOAHBIX. bl Xe K ronepXHOCTH BOAEI ODUTAET naaHk -
mor (0T rped. plankfon — DNy a10iHU i ): GHTOTLIAHKTOH — (DOTOCUHTE-
3UPYIOIITHE CBODOAHO 111aBAIOHINE ROJIOPOCIIM M 300IIAHKTOH — MENKHe
PBIOBI ¥ paKooOpasHple, AMUHHKM MOJUTIOCKOB U pHIO, Meny3sl. B Toniie
BoIl MOpECIt 1 OKCAHOB HALUCA Cpeny OOUTAHUS HekmoM (OT rped. nektos—
NNABAKOUINI): pEIOBI, HpecMbiKaloIMecsd (MOPCKME 3MEHN M Yepenaxu),
MIEKONHTAKOLINE {KUTOODPA3HbIC — AeNb(UHBI U KUThI) M JTACTOHOTUE
(mrioneHu ). [IpunoHHEBIH C10H OCBOUAW OPTraHU3Mbl, TUTAIOIITHECS pa3jia-
TAOLIMMUCS OCTATKAMU — ferimoc (OT Tpev. benthos — rnyOMHA): YepBH,
MOJUTIOCKH, pakooOpa3HbIe U T. k.

B cocras Kaxaoro 6MoueHo3a, KaK 0TMEUANOCE BBILIE, BXOAAT (DYH-
KIIMOHAAbHBIC KOMIIOHEHTH: MPOAYLEHTbI, KOHCYMEHTHI 1 — J1I mopsa-
KOB, @ TAKXE PeAYNIEHTHI, Takas CTpyKTypa 3KOCUCTEMBI 00ECNEYNBAET
NepeHocC BelllecTBA M 3HEPTHY [0 LENsIM IMTAHMs OT 3BeHa (Tpoduyec-
KHX YPOBHE) K 3B€HY. B peansHbIX yC/10BUAX 1IEHHY MTUTAHNA MOTYT UMETh
pa3Hoe uyucno 3BeHbeB. KpoMe Toro, 11emu MoryT NepekpeuMBaThCs,
o0pa3ys cetu nutaHus. [TouTn Bce BUAB! XKUBOTHBIX, 32 UCKITIOYEHUEM
Y3KOCOCUHANU3UPOBAHHBIX B TULUICBOM OTHOLICHHH, UCHONB3YIOT HE
ONUH KAKOH-HUOYAb UCTOUHHK {THLEM, 4 HECKONBKO. ECIH OqUH U3 BU-
0B DMONEeHO03a BRINAAAeT U3 CO00LIECTRA, BCSI CHCTEMA He HApYIUaeTcs,
TaK KaK MCITONb3YIOTCA APYTHe UCTOYHUKHK NUTaHuA. YeM Doablie Bigo-
BOE Pa3HOooDpa3ue B GMOLIEHO3e, TEM Ol ycToHYMBee, HanpuMep, B IienH
NUTAHMSA pacmerus — 3aai — Auca BCero tpu 3eeHa. Ho nuca nmuraercs
HE TONBKO 3a#LIaMU, HO M TPLI3YHAMM M OTHUAMHM. Y 321 TAXKE ECTh
albTCPHATUBHLIE BMIIBI KOPMA: 3EJ€HDIE UACTH paCTEHUH, CyXUe cTeDau
(«CEHO»), BETOYKH JIEpEBLEB M KYCTAPHUKOB U I1p.

001135 3aKOHOMEPHOCTB B DMOLIEH03€e COCTOMT B TOM, YTO B Havaje
OMIEBOM 1IN BCETAA HAXOJATCS 3¢NeHbIe PACTCHNSA, 4 B KOHUE — XHII-
HUKHK. C KaXABIM 3BEHOM B TPODUUECKOI LIeNH OpTAHU3MBI CTAHOBATCS
KpYNHEE U MEAJIEHHEE pazMuoxawTca. Ocodu BUIa, 3aHMMAIOLIETo NO-
NOXKEHHME BBICUIETO 3BE€HA, CBODOHO Pa3MHOXAKOTCA. KOHKYPHPYIOT APYT
C APYIOM, HO BO B3POCTIOM COCTOSIHHMH HE MMEIOT ONAacHbIX BParos M He-
HOCPEACTBEHHO He UCTpebasioTCs. BUan, 3aHUMAOWIKE [10J0XKECHUE
HHU3UIMX 3BEHBER, XOTs ¥ 00ecriecibl MATAHKMEM, HO CAMU MHTEHCHUBIIO
noenarorcd (HanpuMep, rpbi3yHbi). OTHop y 3TOM TPYNIBI MAET B HANIpaB-
JICHHM yBENUYEH U 1TOIOBHUTOCTH.

TToMuMoO TpopHMyeCKUX CBAZEU, UTPAKOTIIMX OYEHL BAXKHYIO POJib, B
BUOLCHO3E CYLUECTBYIOT U JIpyTrHe B3aMMOOTHOLIEH M. OJIHU OpTaHU3MEI
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CTAHOBATCH cybCcTpaTOM AN APYIrUX (HApUMED, AEPEBbS W TUIIARHU-
KM Ha HUX), CO3IAIOT U1 APYTHX OPraHM3MOB HeODX0 UM Bl MUKPOKIIHM-
MAT, 00€CTIEYUBAIOT HOPMAJIBHOC pA3MHOXEHUE {HAITPHUMED, OITBIJIEHHE
LIBETKOBBIX PACTEHUHA HACEKOMEIMU) UM PaccencHue (Hanpumep, pac-
MTPOCTPAHEHHUE KEIPOBKOKN CEMAH CHOMPCKOIt KEPOBOI COCHBI).
JAuHaMuKa B3aMMOIEACTBHUSA M PADOTH Pa3iMyHBIX KOMIOHEHTORB
3KOCUCTEMBI — BAXHEHALINHA BpeMEeHHOH aClieKT OpraHu3aiuu coodie-
ctBa. OUeHBb BAXHO, YTOOK! TEMIThI IIpeoOpa30BaHUSA BEIICCTBA U 3HEP-
TMU BO BCEX 3BEHBSAX IKOCHCTEMBI COBNagaad. be3 atoro ycroiunsoe
CYLIeCTBOBaHME Ouoyero3a HeBo3MOXHo. Ha dopMuposanne sxocucre-
MBI BIUAIOT 1 (DAKTOPBI HEXUBOH NIPHPOLABI — B [IEPBYIO O4EPERb KIMMa-
THYECKHE YCIOBHS, 2 TAKXKE OCOOEHHOCTH penbeda MECTHOCTH.
Pa3"oobpasue npupoaHbIX YCNOBUI Ha HALIEH NlaHeTe IIPUBOAUT K
(DOPMHPOBAHHIO B TCX MM MHBIX pCTUOHAX pa3NUYHBIX THIIOB 3KOCHUC-
TeM. Tak Kak 3¢MHas [IOBEPXHOCTD AM(DGMEPEHLIMPOBAHHA, CO BDEMEHEM
BO3HMIUIK DOJIEC WIK MEHEE PAa3TPAHHYCHHBIC KOMIUIEKCHI B3aMOOTHO-
HIEHUH MeNGly OpraHM3MaMH U ¢pakTopaMu cpennl. OnpeaenesHbie rpy-
Tl OPraHU3MOB TaK TECHO CBS3aHBI IIOTOKAMM BE1IECTEA M IHEPIHM, YTO
00pa3yloT NOBOJBHO CTADUIBHEIE B MeOTPaAhpUICCKOM OTHOLICH MM 3KON0-
MUECKHE KOMIIEKCH — 6uomMbl, Buomom Ha3bieaemcs CO8OKYNHOCY Gil-
006 pacmenuil U JHCueOMHbIX, COCMAGAAIOWIX HaceAerle 000U nPupoonOl
3on6t. buom xapaxmepuzyemcs onpedeseHHbiM MUNOM CIIPYKMYPHE CO0H-
wecmen, evlpaxcarowum Komnaexc adanmauui x ycaoguam cpedst. Cy-
LUECTBYIOT C/IEAYIONME OCHOBHBIE TUITLI DMOMOB: TYHPA, XBOMHBIA nec,
JIMCTBEHHBLH JI€C, BAAXHBIN TPOITUUECCKUN JieC, CTeIb, IYCTBIHA,
Tyndpa — 310 ODUOM, PACHONOXKEHHBIH B APKTHYECKOM Nosce 3eM-
1K, CIOXMWIICS B YCNOBHSX X0N0MHOTO KirMaTta, OH XapakTepu3yeTcy Ha-
JUYMEM MHOTOJETHE! MEP3anoThl, De3/eCheM, MOUIHEIM Pa3BUTHEM MO-
XOBOTO M TUINAHHUKOBOTO TIOKPOBORB U nepeypiaxHeHneM. Pactenus —
HU3KOPOC/BIE, B OCHOBHOM MHOIOJIETHHE (MHIIARHKKY, MXH, TpaBsl,
KYCTapHHUKY U KYCTApHUUKH), IPpUPOCT pacTeHuil MenmeHHE#, MayHa
ncborara, Yncio oCeUIbIX BUAOB HeBenuko. M3 MaeKonuTaomux gau-
Bonee BaXXHBI CEBEPHBIH OJIEHD, NECEL, I'PHI3YHBI (B MEPBYIO OYepens
JEMMHMHTIH ), BONK, 3as1-0ensk. Cpeny nTul rpeobaagadT BoAoIaBa-
1onre. ObUnpHBI HACEKOMbIE, 0COOCHHO KpoBococyInue (ruyc). Iume-
BbIE EMNU CPABHUTENLHO KOPOTKH, HOITOMY U3MEHEHKHEe OJHOIO U3 TPO-
(Myeckux ypOBHEH CHIbHO OTPAXAaeTCA HA APYryX, BbI3biBas Pe3Kuc
KonebaHus yucneHHoCcT. CYHUTAETCSH, YTO TYHAPOBBIC IKOCUCTEMMB Y3~
BUMbI M XPy[IKH, 0COOCHHO MO AHTPOIOIeHHBIM BO31eHCTBHEM.
Xeolinbiil nec (TANRrA) CAOXKWICSH B YCAOBHAX OTHOCHTETEHO KOPOTKOTrO
De3Mopo3HOro HepHona (0KoI0 YETRIpEX MECSILIER), XONOMHbIX 3UM C yC-
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TOMYUBLIM CHEXHBIM HOKPOBOM M KOJWYECTBOM OCAIKOB, ITPEBBILUIAICIINM
ucnapedue. Ha 3emne okoslo 10% cyiru 3ansiTo Taitroit. [To cpasHeHMIO €
TPOITUYECKUMM JIeCaMH Talira 0eIHa BUIAMH U KH3HEHHBIMUY (POpMaAMHU.
JlpesecHBI Apyc COCTARNMOT MPEUMYLIECTBEHHO XBOMHBIE ITOPONBI i€ -
PEBLEB, OITHAKO B MECTAX 1OXKAPOB M BHIPYOOK PACTYT IIPOU3BOJIHBIE, TH-
CTBEHHAIE Jleca (B OCHOBHOM Oepe3onnie U 0cMHOBBIE). PazBuTHe Kycrap-
HUKOBOI'O K TPaBAHOrO sipyCa 3aBUCHT OT OCBEIISHHOCTU IIOJ NOJAOTOM
J1eca (B €JI0BBIX M TUXTOBLIX JI€CaX NOANECOK PENOK, 4 B COCHOBBIX H JIK-
CTBCHHHMYHBIX — XOPOIIO BbIpaXeH). 3nech 0OMTAIOT XapaKTepHEIE 1S
BCEH 1ECHOM 30HBI MAEKONMUTAICILY E. TOCh, MEIBEb, PHICh, COOOE, KY-
HHLa, Dej1ka, Dapcyk, OypyHAYK u ap. THOHYHBIC NTHIIBL TIYXaph, psao-
YUK, KEAPOBKA, KJIECTH, ASATAbI, COBbl M Np. MHOXECTBO HACCKOMBIX
CBA3aHO C XBOMHBIMH N€PEBbIMH . COCHOBBIH LIENKONOPAN, XYKH-yCauu,
KOPOENbI, TACXKHBIE BUABI MypaBeeB 1 ap. Obunen rayc. B Talire cocpe-
JOTOYCHBI 3HAYHUTENBHLIC PeECYpChl APCBCCHHBL, HULIEBOTO U 1CKAPCTBCH-
HOTO CBIPBS, BEALTCS MHTCHCHBHBIA OXOTHUYMHA IPOMBICEIL.

Jucmaenmbiii nec — 6OM, 3aHUMAIOITNH KOXHYIO YaCTh IECHOMH Treo-
rpauyecKoii 30HbI yMepeHHOTO rofAca. OTINYaeTcs OT TAATH 6OABLINM
YUCIOM ODUTAIOIMX 30€Ch BUAOB XKUBOTHRIX M pacTeHHid. [ naBHbBIE NO-
MHUHUPYIOWUE OOPOAbl AEPEBBEB — JIUCTBEHHBIEC. S PYCHOCTH XOPOLIO
BBIPDAXKEHA: ApyChbl 3avacTYIO REIATCA HA NOABAPYChI. M3 XKMBOTHBIX,
NOMUMO BCTPEYAKIUMXCS B TANIE, XaPaKTEPHBI pa3/IMYHBIC BUAbI OICHEH,
KOCyns M KabaH. YBenMuuBaeTcs KOJHYECTBO M BHI0BOE pa3Hoobpasue
IITUI ¥ HACEKOMBIX. JIMCTBEHHBIE N€ca TAKXE SIBISOTCS 0DbEKTOM HH-
TEHCHUBHOH XO3HCTBCHHOM ACITEIBHOCTH YENIOBEKA.

Baadxcrbie mponuneckue reca paCOpoCTPAHEHBI B 3KBATOPHATIBHOM,
TPONUYECKOM M cyOTponuyeckoM noscax 3emnu — B IOxHoit AMepuke,
Adpuke, I0Oro-Bocroynoit Asuu, Hosoit I'suHee 1 Okeadumn. Onu 3a-
HUMAKOT I1ouanab ApumepHo 30 MIH KB. KM, Pa3BUBAIOTCH B YCIOBHUSIX
M30bITKa BJIaru v tenaa. PacnpocTpanenbl IpeBeCHbIE BUABI PACTCHUH,
KOTOpbi€ NPe0b1anaior 1aag TPaBSAHUCTRIMH, JlepeBbs UBETYT, MJIOKOHO-
CSHT Y CMEHSIOT IMCTh HA OPOTAXEHUH BCEro rofa. SIpycel ApeBoCTOSA
NPAKTUYCCKH HE BRIPAXKEHBI, KyCTAPHUKHU Yallle BCET0 OTCYTCTBYIOT, Tpa-
BAHOM mokpos 6encH. Mopa M (payHa ype3BbiyaitHo Gorarel. 3Aech Npo-
u3pacTaeT 0k010 80% Becex BuaoB pacteHuit. PaaHooOpa3Hoe XMBOTHOE
HaCceNEHMUE COCPEIOTOUYCHO TTaBHEIM 00pa3oM B KpoHax aepeBbeB. M3
MIEKOTHMTAIOLIKX XapaKTEpiibl 00e3bSIHBL (B TOM YUCHe Yel0BeKkoobpas-
Uble: MKUMOAH3€, COPUILTbE, OPAHTYTAHTH, THODOHBI) M KPYTIHbIE XUILIHU -
KW' Jeorapl, TUIp, siryap. M3 Tl — nonyrau, KOAUOPH, TYKAHbI U T.
I1. MBOro 3¢eMHOBO/IHBIX M NPECMBIKAOLIMXCsi. Upe3BhIYaiiHO Pa3HO00-
pPas3HBI 6ECTI03BOHOMHEKC, B [ICPBYK OYEPERb HACEKOMBIE.
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buoieHo3bl TPOITMUECKMX JIECOB HAKDONEe NPONYKTHBHEI Ha Hallel
nnaHeTe. 3aHUMasA okono 6% 3eMHo cylin, oHM JaT 6onee 28% 06-
LIEH NpOAYKUMU OPTaHHYecKoro BeuiecTsa. M3-3a MHTE HCHBHOTO NPO-
MBIBAHHS X OOKJIUSI D€CTIO3BOHOYHbIX M {PHOO0B, pa3pyLUIarOIIMX ITOACTHII-
KY, ITOYBBI TPONHUYECKHUX IECOB DENHBIE — FyMYCa B HUX 3HAYNTEABHO
MeHbllle, YeM B Jecax yMepeHHO 30Hb. BaaxHuIA Tponuyeckuit nec
UTpacT UCKAOYHTEABHYIO POJb B HOPMAJIbHOM PYHKIHOHMPOBAHWH H
Pa3BUTHH BCei OHoC(EpDI, MOAIEPXHMBAsI €€ BOMHBIH U ra30BbIA peXuM,
COXpaHsAd pa3HooOpa3ve XKU3HCHHBIX (popM. B pesynbraTe nesaTeapHoC-
TH YEJ0BEeKa [1J10Iab TPOHHYECKHUX NECOB IOCTOAHHO COKpAllAeTCs,
4YTO CBHACTENBLCTBYET O HEOOXOAMMOCTH 3HAYUTENbHBIX YCHANH IO MX
OXpaHe.

Cmenb — 3T0 THII DMOMA, KOTOPBIH CROXMICH B YCAOBHAX MpPONOI-
KUTENbHOTO XAPKOTO 1eTa N Honee-MeHee X0N0AHON 3UMBI ITPH KOJIH-
yectne ocaako ot 200 o 500 MM B roa. CTeny 3aHUMAIOT OOIIMPHbBIE
TeppuTOpPUH B EBpaizuu, 06 pa3yloT BBICOTHBIN [105C B ropax, aHaJloraMu
ux B CesepHoit AMepuke ABASI0TCA Npepuu, B FOxHoil AMepuke — nam-
nacel. M3 pacreHuit mpeobnagaxoT MHOTOJIETHME MOPO30- M 3aCYXOYCTOM-
YU BbIE TPABhl (IPEUMYIUECTBEHHO 31aKH). [Ind NOYBE xapakTepHO obpa-
30BaHUE 3HAYUTEIALHOTO [0 TOMUMHE Moo poaHoro cnod. MHoro ctan-
HbIX KOMBITHBIX U TpHI3YHOB. O0MNHMeE IPHI3YHOB [IPUBAEKAET XHIUHEIX
HITHIL H My1eKonMTAIIUX. CTEIMH NIMPOKO MCHONB3YIOTCH USTOBEKOM LI
Pa3BUTHA 3EMIICHEAMNA Y TACTOMIUHOTO CKOTOBOICTBA, B pe3yJIbTATE UEro
ceMyac OHH NOYTH HONMHOCTHED OCBOEHKBI M HpCOﬁpEBOBHHBI B CEJIBCKOXO0-
34HACTBCHHBIC YTObS.

B obnactsx ¢ xpaiiHde 3aCyLUNIMBHM KIMMATOM PacripoCTPaAHEHBI ny-
CMbiHi — DUOMBI C CHJIBHO PA3PEXECHHBIM M 0DEIHEHHBIM pACTUTENBHEIM
nokposoM. KonuuecTso ocankos 3iech He npeBbiliaet 200 MM B rox (npu
BBICOKOMH McnapseMocTH ). [IyCThIHM 3aHMMAKOT HPUMEPHO TPETh TEPPH -
TOPHY CYLLIH Ha BCeX MaTepukax, Jlons NoKpbiTofl pacTUTENbHOCTHIO
nnomaan He npesoiliaer 10—20%. B HanGonee 3acylinuBuIx 061acTsax
BbICLIIME PACTEHUS OTCYTCTBYIOT HA 3HAYUTENLHBIX nowazgax. Pacredus
TYCTBIHM NPUCNOCOOIEHBI K JINHUTENbHOMY CYMECTBOBAHUIO TP MUHHK -
ManbHBIX 3aracax BJAarv (HanpuMep, KaKTYCHl, ONVHLUMHM M MoJIoYaH,
3a[Tacaromiue BJIATY B TEJE PACTCHMS, WM CAKCAyY, UMEIOIIHNH O4EHb
JUIMHHBIA KOPEHDb M TOCTHUTAIOIIMNA BOTOHOCHKX cioes). Mckniouerue
COCTABJISIOT APKTHUYECKUE MYCThIIN, 3ABUCSIKE HE OT CYXOCTH KIMMa-
Ta, 4 OT HU3KUX TeMnepatyp. TaM ODHTAT NPeNMYILECTBEHHO MXH U
AvinaiHuku. /1ng nycTelHHOA (rayHbl B LI€0M XapaKTePHO HOBOJIBHO
DOnbILIOe YMCIO BAIOB MIEKONMTAIONIMX, B OCHOBHOM IPbI3YHOB {TYII-
KaHYMKH, CYCTHKH, NecMaHKK ¥ xp.}. BeTpeyatoTcs KonbITHBIE (KY/IaH,
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IKeHpaH) ¥ XHIHUKK (BONK, KOHOT, Kopcak, OapxaHHKH KOT ¢ ap.).
B myctuinAx Eppasuu oduraroT BepOmoasl, a B IOXHo| AMepuKe — BH-
KYHbS M T'YAHAKO (B 0JIOMALIHEHHOM COCTOSIHHM COOTBETCTBEHHO ATbITAKa
¥ naMa). M3 nruy mHTEpecHsl Apoda-KpacoTKa, paOYHKH, XKABOPOHKH.
MHOro npecMBIKaXIIMXCS, HACEKOMBIX M MayKooOpasHeix. [liowans
MYCTbIHbL MOCTOSIHHO YBEIMYMBAETCA KaK MO eCTECTBEHHBIM NNPUYHHAM,
TaK M [OJ BIMSHUEM ACATEILHOCTH YEN0BEKa.

Crnenyer oTMETHTD, YTO HapsAZY C OCHOBHBIMU munamu uomos cy-
IIECTBYET MHOXECTBO HEPEXOOHBIX 8APUAHMOS. 1eCOMYHAPA, A€COCMEND,
x8oiino-nucmeennmli nec, noaynycmuina U Ap. OcoOBIA UHTEPEC NPEACTAB-
NAET CagaHHa — NEPEXOAHASE 30HA MeXIY TPOITMUECKUMU JeCaMU U ITyC-
TBIHAMH. CaBaHHA pa3BUBaeTCA B YCAOBHAX YETKOW CMEHBI CYXOIO M
JOXIUTHBOTO CE30HOB ITPH HE3HAYHTETHLHOM KOJHYEeCTBE OCAIKOB (TIpH-
MEPHO KakK B cTelTi). 3aHuMaeT okoio 40% nnomagy AQpuku, BCTpeya-
eTcs B KOxnoit AMepuke, KOxHol A3uu, ABCTpannu. XapakTepH3yeTcs
OoOMIHEeM TpABSHOTO ITOKpoBa. lepeBrs pelKH, 1aNeKO OTCTOAT APYF OT
JIpYTa, B TOHILKEHHSIX BCTPEYaOTCs KYCTapHUKH. OOUIHe pacTHTEIBEHON
MHIIK CIIOCOOCTBYET CYLIECTBOBAHH IO OOraToro XHBOTHOTO HAaceAeHHA,
0COOEHHO KpYHHBIX TPaBOSHBIX XUBOTHBIX — AaHTHIOI, XXUpados, Oyi-
BOJIOB, C/IOHOB, 3e0p, KEHTYpy (B ABCTpajiiH), a TAKXKE XUIIHbIX — JIbBOB,
rermapaoB U ap. MHoOro rpei3yHoB, 6eraroliux ITHI (CTPaycoB), IIPeCMBI-
KaKIUXCA H HACEKOMBIX.

BaXxHO 0TMETHUTH, UTO HA Halllel IaHeTe HadonaeTcs cMeHa Ouo-
MOB B IIXPOTHOM (C 10T@ Ha CeBep) M BePTHKAIbHOM (MpH IIOABEME B
TOPbI) HATIpABJIE HHSIX.

2.2. 3aKoMoMepHOCTH (PYHKIHOHHPOBAHHA 3KOCHCTEM

XKn3Hb B OMocepe mogaepXvBaeTcs IOCTOSHHBIM IPUTOKOM COJI-
HEYHOW IHEPTUM, KOTOPasi BOCOPUHUMABTCH MOJIEKYNAMU KNUBbIX Kie-
TOK U Yepe3 (pOTOCUHTE3 peodpa3yeTcs B IHEPrUio XUMHYECKMX CBA3E.
XVMHUYCCKUE BCIICCTBA IIEPEXOAAT OT OAHHX OPraHU3MOB K JIpYTHM [0
Tpoduuecckum nensM. IIpu aToM XM BOI OpraHu3M U3BJIEKAET IHEPTHIO
M3 MHUILIH, MUCITOAb3YH YNOPSA0YEHHOCTb €€ XMMHYECKUX cBA3er. YacTs
3TOH 3HEePTrHUH PAacXOJyeTCs HA HNONAePXaHHE XXMU3HEHHEBIX IIPOLECCOB
CaMOro OpraHM3Ma, yacTh Tepsetcs, a 5—20% ot o011ero KoaM4ecTsa Ie-
peaeTcs opraHu3MaM Hoclenyoux NuieBsX yposHei. He napacxo-
NOBAaHHAs HA ABIXaHME YACTh OMOMACCHI pasnaraercs peayueHTamu. B
MTOTrE BCS DMOMACCA [PH pacliaae BRICBODOXKAACT BCKO COACPXABIIYIOCH
B Heil snepruio. TakuM oDpa3oM, 3KOCHUCTEMBL NPEACTABISIOT COOOM
JHEPIreTMYECKH OTKPHITbIE CHCTEMBI. [103TOMY HOCTOAHHBIA IIPUTOK COJ-
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HEeYHO R IHEPTHH — HEOOXOIMMOE YCIOBHE CYHIECTBOBAHNS IKOCUCTEMEI.
BricBoboxaamoLasacs 3Heprys 0¢3B03BPATHO TCPIETCS A CUCTEMBI, a
XMMUYECKHE DJIEMEHTE BHOBb BOBJICKAIOTCA B KPYTOBOPOT BENIECTB.

[IpakTuvecky Bee BellecTBa 38MHOM KOPBI C pa3HO CKOPOCTBIO U B
Pa3HBIX KOAWYECTBAX NPOXOIAT Yyepe3 opraHn3Mbl. ORHAKO AN XU3HU
HEOOXOMHMO BCETo AMIIb 0k0nM0 20 OMOTEHHbIX 31EMCHTOB, HOCTOAHHO
YY4aCTBYIOLMX B IIpoHeccax XKHU3HeNeATeENbHOCTH. B HX 4yHcI0 BXOJAT:
kucaopon (okoso 70% mMaccw opranMaMos), yraepon (18%), somopon
(10%). A3oT, kanblui, KaJuit, ocdop, MarHUK, cepa, XJIop, HATpHUA —
TaK Ha3bIBACMBIC YHHBEPCAIbHBIC 3JICMCHTEl — IIPHCYTCTBYIOT B KJIeTKaX
BCEX OpraHu3MoB. HekoToprie 13 OMOTeHHBIX 2EMEHTOB HMEKOT 00/ b-
uI0e 3HAUEHUE TOJIbKO JUTA ONPEACACHHBIX TPYN XKUBBIX CYILECTB (Ha-
npumep, 6op A1s pacTeHuit, Bananuit AnsA acuuaui v 1. 11.). B.U. Bep-
HAJCKUW CUMTAJ, YTO BCE XUMMHYECKHUE INEMEHTHI, TOCTOAHHO NPUCYT-~
CTBYIOLIME B JXHBBIX OPraHH3Max M HIPaOLIME OIIpeJeNeHHYIO
(bM3MOTOTUYECKYIO PO, BKAKUSHBI B HEIPEPHBHBIA KPYrOBOPOT BE-
[IECTB, KA1 OHOTEOXHMHYECKHNE [IUKJIEI.

JBHXYIIIMMM CUA2MHU KPYTOBOPOTA BEIECTB CAYXKAT IMTOTOKH 3HEp-
ruyn CoJlHIa ¥ DeATSIbHOCTD XMBOIO BELISCTBA, TPUBOILLINE K NepeMe-
ITI€ HM K) OTPOMHBIX MACC XHMUUECKHX 31EMEHTOB, KOHUCHTPHPOBAHM IO
Y NEPepaciipeneieH U0 3HEPIU M, AKKYMYIHUPOBAHHOH B Niponecce GoTo-
cuHTe3a. biaronapsa ¢OTOCMHTE3Y 1 HENPEPBIBHO AE HCTBYIOILMM 1IMKIIH -
YeCKUM KpYTrOBOPOTaM DHOTreHHBbIX IMEMEHTOB CO3/ACTCH YCTORYNBAS
OpTaHU30BAHHOCTE BCEX IKOCHCTEM 1 OMOCGEPH B LIEIOM, OCYILECTBIA-
eTCA UX HOpMaJIkHOE (PYHKIIHOHUPOBAHHE.

HopManbHbie DMOreoXUMUYECKHe LMK He ABISIOTCH 3aMKHYTHI -
MM, XOTH CTEIMEHb OOPAaTUMOCTH TOJUYHEIX IMKJIOB BaXHEHIHMX DHOrEeH-
HBIX 3J1ECMEHTOB focTuraet 95—98%. Henonnas obpatumocTts (He3aMK-
HYTOCTh) — OJAHO U3 BAXHEHIIMUX CBOMCTB OMOTreOXMMUYECKHX LIMKIIOB,
MMetolllee maHeTapHoe 3Havenne. UMeHHo 310 06ycnoBuIo BHOTreHHOE
HAKOTUIEHUE KUCNOPOaA U a30Ta B aTMocdepe, a TAKXKE pa3THYHBIX XU -
MUYECKUX JEMEHTOB U COCIMHEHMH B 3eMHOI Kope. HanpuMep, 3a cuer
HENOJMHOM 00paTUMOCTH LMKJIA YINIEPOia B TeueHUE nocneaHux 600 Man
NET HAKONWJIMCh OTPOMHBIE 3a11ACH YIJIEPONHCTBIX OTAOKEHMH (M3BECT-
HSKOB, DUTYMOB, yriiei, HebTH U T. 1), oueHuBaeMbie B 1016—1017 1.

HnxiinyHOCTS NpeoOpa3oBaHUs 3IEMCHTOB 00€CHCYNBASTCS OIHO~
CTOPOHHE HANPABJEHHOM Nepenaveil 0MoMacchl B TPOGUYECKHX 11EMNX
skocucteM. [IuieBbie LHEMH MOTYT COCTOSITL M3 MAaNOro Wi BONBUIOTO
4ucna 38eHbeB. OpraHu3aMbl padHbiX TPOGHUUIECKUX Lienet, HO 1pK 3TOM
Dony4yawliue oOumry HEpEe3 paBHOE YHUCI0 3BEHLED B LICTIN NMUTAHM, HA-
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Pazdea I. BHOCPEPA H HETOBEK

XOASITCS HA OTHOM TPOGhHIECKOM YpoBHe. PeanbHble B3aMMOOTHOLLICHUS
MeXI1Y TPOGMHUIYECKITMH YPOBHSIMHU B 3KOCHUCTEME 0YeHB CJTOXKHHI.

ITonyasiuuy 0iHOTO 1 TOTO JXe BHIA, YIACTBYs B pa3TIH4HbBIX TpO(DU-
YCCKHX HErsaX, MOIyT HAXOOUTHCA HA pa3HbIX TpohHIECKUX YPOBHSX, B
3aBUCHMOCTH OT UCTOYHUKA UCNOIb3yeMO#t 3Heprun. Ha kaxaom tpo-
(HUYECKOM yPOBHe ToTpebeHHAS MYILA OOJIbIIeH YACTBIO UCIIONB3YETCS
HA TIOJUTEPKAHKE XU3HEAEATeTEHOCTH W 00MeHa etecTs. [Tpu aToM, Kax
YK€ YKa3bIBaNOCh, YACTh IHEPTUM, 3AKNIOUCHHONW B IIUME, TCPSIETCS B
Buae TeIoTh. [lo3TroMy Npoaykuus opraHa3MoB KaXA0T0 ITOCIeNyIo-
LIEro TpoHIECKOTO YpOoBHA BCeraa MeHblIlle 11 COCTaBIsAET He Oonee 10—
20% npenbinymero. Omuocumensnoe Koausecmao anepaun, nepedarwuielics
om 00H020 Mpoueck020 YPoGHS K Opy20My, HUAZBIEACINCA IKOI02HHECKON
appexmugnocmuio coobujecmea (3KOCUCHEMDBL).

CooTHoWeHUEe pa3MMYHbIX TPOPUICCKHUX YPOBHEH (TpOPHYECKYIO
CTPYKTYPY) MOXHO U300pa3uTh rpaduecKyl B BUJE KOJOrHYeCcK OH 11 -
PaMuzbl, OCHOBAHUEM KOTOPOM CIYKUT e pBbIH YpOBEHD — YPOBEHD IIPO-
AYLEHTOB. DKoJoTAYeCKas NHpaMiia MOXeT ObITh TpeX TUIIOB (puc. 2.2):

1) oMpaMHAa yHeel — YUCACHHOCTh OTACABHbIX OpTaHU3MOB Ha KaX-
IOM YpOBHE (4yucJio ocoOel Ha IIomanp ¢yl vau o0beM i1 BOAHBIX
IKOCHUCTEM);

2) nupamuaa GHoMAacCel — 00111ag CyXag Macca, HeproconepkKaHue
WY gpyrasi Mepa o61ero KoiamM4ecTsa JXUBOTro BEIecTBa (00BIYHO pac-
CYHUTBIBAECTCS B EAMHMIAX MACCHI HA [IJIOMANE WY 00BEM);

3) mMpaMHaa IHEPIHH — Be MU HA TT0TOKA IHEPTHN (PACCYUThHIBAET -
Cs1 B IHEPreTUY ECKUX 3KBUBANEHTAaX, OTHECEHHEIX K €UHIIE BPEMEHH ).

s HATAMHOCTH NV paMHIIbL 4KcenT, 6roMace 1 3HepTUH NpencTas-
neHsl HA puc. 2.2,6 B norapudMudeckom macuitabe. boree noapoGHyto
MHGOPMALHIO 0 TIOCTPOSHUH IIMpAMILI MOXKHO HAT! B KHuTe!.

OcHoBaHue B UpaMuaax 9UCe 1 OMOMACCH MOKET ObITh MEHBIIIE,
YeM NOCHAEAYIOINE YPOBHH (TaK HAa3bIBAEMEIC 00PaillcHHBIEC T paMUIbI).
BT0 BeTpeyaercsd B 9KOCHCTEMAX, [E [IPOAYLEHTHL KPYITHEL B MaJIoUHC-
JICHHEI [T0 CpaBHEHMIO C KOHCYMeHTaMu. HammpumMep, nec, Iie riaBHbie
NPOAYLEHTB! — ApeBecHBIe pacTcHUsT. HopManibHEBIC THpaMUIEL 4HCCIT
BCTpEYAOTCa B OMOLICHO3aX, [1¢ IPOAYLICHTE MEJIKHIE ¥ MHOTO4MCIIeH-
HEIC, HAIlpUMeEp HA Nyrax ! B crenn. [lupaMuna 3Hepruu Bcerja CTOUT
«IIpABUIBbHO», T. €. CY2KMBAETCHA KBEPXY, TaK KaK, B OTJIMYHE OT ABYX IIpe-
AbLAYIINX, YIUTBIBAET BpEMSL l1peoOpa3oBaHUK.

TaxuM o0pazoM, MOXHO CAEIATE BEIBOJ, YTO B 3KOCHICTEMAaX YMEHb-
LIEH e KONMYECTBA AOCTYTHOA 3HEPrvi 0OBIYHO COMPOBOKIAETCH YMEHb-

' Odym KO, Ocrosbi aKonoruu: Tep, ¢ 3-To aHLI. U34. TIOL pell. ¥ ¢ Nperc. A.6.H.
H. .M. Haymosa. — M." Mup,1975 — 235 ¢.
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Puc. 2.2. Jxoaveuneckue Rupamudst:
A — nupaMuan uucen: P — nponyueHTsl, C, — KOBCYMCHTBI COOTBETCTBYIOLICIO YPOBHA.
b — cpaBHeHMe nMpamMua YUceT, BHOMACCH U DHEPTUH AIA TMIIOTETUYECKON [THINEROH
LEMU «/TI0LCPHA — CKOT — YeloBeK» (Ha 4 ra)

niermeM GUOMACChHl ¥ YUCTEHHOCTH OCO0ei Ha KaxX10M TpOPUIECKOM
VDOBHE,

Bce cymecTByOmue €CTECTBE HHbIE KO0 YECKUe CUCTEMbl MOXK-
HO Pa3[eaUTh HA 1BAa OCHOBHHIX THUIIA — Ha3eMHBIE ¥ BoAHEIC. HecMoTps
Ha TO 4T0 B 00OUX THITAX COODILECTB MPUCYTCTBYIOT U IEHCTBYIOT OCHOB-
Hble 3KOJIOTMYECKHE KOMIIOHEHTHI, CYIUECTBYIOT 3HaUNTeTbHBIE QYHKITH-
OHAJbHBIE U CTPYKTYPHBIE OTITHYNA,

B cyXomyTHEIX (HA3eMHBIX) 3KOCUCTEMAX TpOAYHEHThI (aBTOTpOd -
HBI#{ KOMMTOHEHT) OpEACTaBIAIOT CO00W KpyrHbBIe OpraHU3Mbl, Y KOTO-
PBIX OT TOja K roay MPOUCXOAUT HAKoIUTeHUe fuomaccsl. Hanpumep,
NPpUpPOCT ACPEBLEB B JIECY, POCT TPAB 34 CE30M BETETALMM, CO3PEBAHNE
CEMSIH M IJ1010B (HAXOIIE e HAN3eMHOM OHOMACCHI) IWIH pa3pacTaHUe
KOPHEBOH CUCTEMbI TPABAHMUCTHLIX DACTEHHUIA HA 1YTaX U B CTEIDIX (HAKOTT-
JeHye noa3eMHOH 6romMaccsl). HakommenHyo 6uoMaccy MOXKHO U3BITh
B BUJIE ypOXasi.

B BOAHBIX 3KOCUCTEMAX [IPOAYLIEHTHl B OCHOBHO! CBOEIH Macce Men-
Kie (GUTOIUTAHKTOH). ¥ HHUX MPOMCXOAUT YAcTask CMeHa MOKONCHHKH.
INMpoayKTHUBHOCTb TAKOI SKOCHUCTEMBI BEJTMKA, HO B KAXABI MOMEHT
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Pasdea I. BHOCDEPA H HEJIOBEK

BpeMeHM GoMacca Maia, ¥ B HU3LIKX 3BCHbsIX BONHONH TpodruuecKo
€U B KAYECTBE YPOXKAs BISITH HEUETO.

B Liensax cpaBHeHMs HIPO;,IYKTUBHOCTA OTAEABHBIX BUIOB, OMYSIAIINNIA
Y 3KOCHCTEM B 3KOJOTHH OO PEIENS 10T YOeabHYI0 NPoOYKIMUGHOCH, — Be -
JIAYMHY NPOAYKIINY KUBOTHBIX UM PACTEHUI, OTHECEHHYIO K X Cpefi-
Heti BruoMacce 3a OUH M TOT K¢ 0Tpe30K BpeMeHu. ¥3BecTHo, 4T0 ¢X0-
pPOCTH OOMEHA BEIECTB 1 POCTA OPrd}1M3MOB OOBIYHO BO3PACTACT CO CHU~
KeHHEeM Ux pa3mepoB. ITosToMy yae/ibHAsI IPOIYKTUBHOCTb aBTOTPOdOB
B BOAHbIX 3KOCHCTEMAX OYEHD BLICOKA M 34 01 BbIPAXKACTCS ABY3HAUHbIMU
W TPEX3HAYHBIMHY YUCAAMA, a ¥ HA3EMHBIX 11POAYLIEHTOB 3TOT MOKA3aTeN b
HE [PEBBIIIACT CAMHULIBL.

HaseMHBIe 3KOCHCTEMBI HTPAOT 0COOYIO PONB B XKHU3HH UEJIOBEKA,
IOCKOJIbKY YpO3Kal B HUX MOAHO [TOAY4a1b HA BCEX TPODHYECKHX YPOB-
HAX B OTJIMYME OT BOAHBIX COOOIHECTSB, '€ UCIIOAb3YETCS TONBKO BEpPX-
HASl 4aCTh 3K0J0THYECKOU myipamuabl. CneqoBaTenbHO, 0CODEHHOCTH
ABYX THUOB PKOCUCTEM HEOOXOJMUMO YYUTHIBATD MMPH 3KCIUTYATA UM ITPH-
POIHBIX PECYpPCOB.

Mexny KpaiHUME THITAMK DKOCUCTEM CYILECTBYET MHOXKCCTBO I1e-
PEXOIHBIX BAPHUAHTOB, TECHO CB3AHHBIX ApYr ¢ ApyroM. Pazmnunsie
OKOCUCTEMBI B3aUMOAEUCTBYIOT, 00pasysl CIOXKHYIO CTPYKTYpy brnocdre-
pel. Mexxay skocrucreMaMy IPOMCXOAMT 0OMEH XKIBBIMH OpraHU3MaMu
W WX 3a9aTKaM# (JITMYMHKAMH, CliopaMi, ceMenaMy v T. 1.). braroaaps
[TOABUKHOCTH BO34yXa U BOAHI, MCpenaaos (1 pagueHTa) TeEMIIEpaTyphl,
AUDPY3UHU ra3oB IPOUCXOAUT PACCENEHNUE pACTEHHI, XXUBOTHBIX U MUK~
pOOpPraHM3MoB. [1ITHLBI M HACEKOMbIE MEPEMELIAIOTCSA BO BPEMS CE30H-
HBIX [IEPENETOB — TAK XKE, KAK APYIHe XXUBOTHbBIE BO BpEMS KOYCBOK.

BemecTBo riepeMernaeTcs B BrAe TBEPAbIX M KUAKUX yacTy dacTto
MUHEDPAIBHEIE 3NEMEHTHI CAYBAIOTCH BETPOM U CMBIBAKOTCA BOHOH C rop-
HBIX Topoxa. ObMel 3Heprueit NpoucXoanT KaK B BUZE TEIU1a, TaK 1 B BHIE
SHEpruy XUMUYECKUX CBA3CH (T, €. OpraHyeCcKHUX COeAnHEHN ).

TTo OTHOWEHUIO K MEXKOHOIIEHOTHYECKHUM CBSI3IM MOXHO BBLACTUTD
TPY OCHOBH bI€ IPYIIIThl HA3€MHbIX 3KOCUCTEM:

1) crabdmnbHBIE cCOODWECTRA, PACliONOXEHHBIE HA PABHUHHBIX MEXK-
JypeubsiX, B KOTOpbIX BBIHOC BELUECTB B APYIME 3KOCUCTEMbI 1 NIOJTyE -
HUE UX CO CTOPOHBI HE3HAYHUTENbHbI;

2) Mo TepAIINUE, HO MHOI 0 10Ty a0 KHe OHOLEHO3BI, PACIIONO-
XKeHHble Ha HA3KHAX YPOBHSIX peibeda, e HAKaIUTHBAKTCA Oonblune
3arachl OPraHUYECKOTO BCUICCTHA,

3) MHOTO TePSIIOUIUE , HO MATO 1O TYHAIOUIME 3KOCUCTEMb] HA KPYTDLIX
ckjaoHax. Tak obpasyeTcsi 11gilb JKOCUCTEM. 1Iepepaciipelensomas Beie-
CTBO M 3HEPTUIO B OHOChEpE.
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VIHTEeHCHBHAA X031 CTBEHHAS AEATE IbHOCTE YEJIOBEKA BEAET K 3a-
MEeHEe €CTECTBECHHBIX 3KOCUCTEM HCKYCCTBEHHHBIMU, B [IEPBYIO OYEpeEND —
CeAbCKOXO3HUCTBEHHBIMU, UM ATPOLIEHO32MHU. B arpoueHo3sax pactu-
re1LHBIA [IOKPOB CO3AAETCS 1eJ0BEKOM U NPEACTAaBAeH 00bIYHO OHUM
RMAOM HMJIHA COPTOM KYNbTHBUPYEMOIO PacTCHUS M COMYTCTBYIOLIVIMUA
copHaxaMu. Kak u B 100011 3KOCUCTEME, B arpolIeHO3€ CYIIECTBYIOT
nuuesbie 11end. KoMmniekcbl opraHu3MoB, 3a HCKITIOYEHUEM KYIBTHBM-
PYEMEIX PACTCHHH. B arpolicHO3¢ GOPMUPYIOTCS MO BIUAHUEM €CTE-
cTBeHHOTO oT00pa. I1pH 3TOM uenoBeK, co31aBas yCAOBUS MM BO3NETbi-
BACMOr0 BHAA, XECTKO MOJABAAET APYIHME BUABl — ACATENBHOCTD TAKXKE
CTAHOBUTCH NOMOJTHUTEN bHBIM 3K0JOTHUYECKHM (DAKTOPOM.

ATpOLEHO3 HE CrIOCODEH JUTUTEIBHO CYILECTBOBATEL O€3 BMEIIATE b~
CTBA YEJ0BEKA, TAK KaK HE 00/agaeT camoperysuuei. B ro xe spemMs
OH XapaKTEPUIYETCH BHICOKOK IPOAYKTUBHOCTLIO, UTO MTO3BOJISIET COOU-
paTht OonbUIOK ypoXail (3HAYUTENBHO MPEeBOCXOASAIIMIt TAKOBOM y ecTe -
CTBEHHBIX COOOIIECTB) OAOI0O WY HECKOJBKUAX BUIOB (COPTOB) pacTe-
HUH. BMeCTe ¢ ypOXKAaeM U3 IIOUBEI U3bIMACTCS DOJIBILIOE UM C/IO MAHEPAJIb-
HBIX 3JIEMEHTOB, [I03TOMY a'DOLEHO3hL! HYX/IAKTCS B BOCCTAHOBIEHU N
[II0MOPOAMSs Heped BHeCceH He yN100peHUi. B nacTosiiui MOMeHT CetbC-
KOXO03S1CTBEHHbIE YrOoabst 3AHKUMAIOT Ha NJIaHeTe OrpOMHLIC [LTOLAAN, U
arpoleHO3bl CTAHOBTCS BCe 00JIee BAXHbBIMHK PETYASTOPAMHy ra3oBoro
pexuma. J11st oXpaHbt OKPY XA LWIEN Cpe/Ibl BiX11a [IpaBUIbHASL Opranmn-
3a11 s CERABCKOXO03AUCTBEHHLIX NaHAIIADTOR, KOoTOpas obecrneuuBana 05l
MAKCHMAaIBHOE YCBOCHHUE PACTEHHUSAMHU YIJICKWCIOrO Ta3a U Befa Obl K
POCTY YPOKaHHOCTU KVJILTYPHBIX pacTedui. Crne1yeT OTMCTHTD, 4TO ar-
POLIEHO3bI CO3JAKTCH HE TOALKO B 00MACTH pacTeHHWEBONCTRA, HO U B
’KMBOTHOBOJACTBE M 3BEPOBOJACTRE.

IToMHUMO arpoLeHO308, KCKYCCTBEHHbIC YKOCHUCTEMb] CO31A10TCS 1A
XU3HUA U pabOTbl YETOBEKA B KOCMUUYCCKOM NMPOCTPAHCTRE, a TAKXKE B
MPOTMBOATOMHBIX Yoexuax. Jnsa prutensiioro noaaepxanusa cyuue-
CTBOBAHMA 1€/10BEKA B 3TUX YCJI0BUAX HEOOX0NNUMA 3AMKHYTast CUCTEMA
KusneobecneueHus, noaobHasg duouenosy. [lpumepubtil cOCTAB CHCTE-
MBI XH3HeoOeceueHus, CliocoOHOM GyHKIIMOHUPOBATL ATUTEIBHOE
BPEMSI, TAKORB: 4eNIOBEK, AB10TPOGIHBIC OPraHM3MBI, reTepoTpodiibie Opra-
HEA3IMBL (17151 XKUBOTHOM [MUILK YETOBEKA), 3BCII0 MUHEPATU3AIHY U YTH-
IA3aUMKU OTX020B. B HACTOSIIUME MOMEHT W1CT 3KCIIEPUMEHTATbHBLH
MOKUCK OPraHM3MOB, NPUTOIIILIX LT CO3TAHUS TAKUX 3aMKiYThIX HCKYC-
CTBeHHbIx JKOCHCTEM. [Toka 1 kayecTre aBTOIPOGOB NPe/INoIAI AT HC-
TOJIb3OBAThL TPONUYECKKE KOPHEIOAB! (0a1aT A Ap.), a B KAUECTBE [e-
1IEPOTPOPHOB — HEKOTOPBIX BCCHAHBIX PLIO W I THIL.
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Pazoen I BHOCDEPA H HETJOBEK

C TeXHHUYECKOM TOUKH 3PEHUS 3aKPbiTast (MCKYCCTBEHHAs) 3KOCHUC-
TeMa MO0JIKHA COCTOATDh U3 CNEAYIOIUX KOMIIOHEHTOB!

® 3B€HO peTeHEpalliy BOAbl K TA30BOW CPE/IbI (U151 IMTOAAEPKAHUS CO-

cTaBa KHCHOpOﬂH B BO3OyXE, YIaJICHUH }f[‘ﬂeKHCﬂOFO ra3a, a TaKxe
TOKCHUYHbIX BeI[¢CTB, o0orallleHUA U pereHepalliii BOAbl, BBIISII -
€MOJi OpraHU3MaMu, U CAHUTAPHO-TUTHCHUYCCKOM BOBI),

® 3BeHO 00ecIIeUe IS e U CHHTE3a MUMIECBbIX MPOAYKTOB;

¢ 3BC€HO YAAJIEHHUS W YTHIH3ALWU OTX0A0B XU 3HEACATeNbHOCTH (cOop

O0TX0/10B. UX NepepaboTKa, OYMUIIEHUE OT 3aI1aX0B);

* YCTPOMCTBA KOHAEHCHPOBAHUS BJIACH M3 'A30BO# CPebl;

¢ CAHUTAPHO-TUTUEHUYCCKIEC YCTPOICTBA.

K HacrosmeMy BpemeHn co3aarb 2 HEKTUBHYIO HCKYCCTBEHHYIO
IKOCHCTEMY, CTIOCOOHYI0 00eCIIeYrTh KH3Hb YEJIOBEKa B TEYEHUE IIM-
TEJIbHOTO BpeMEH !, TOKa He yianoch. [103ToMY KOCMHYESCKUE TTONETh K
JPYFUM IUTAHETAM U 3BE3/IHBIM CHCTEMAM Ha CETOAHSsIIHWHA IEHb HEOCY-
IHECTBHUMHBI.

2.3. U3MeHYHBOCTD H CTA0HMJILHOCTD 3KOCHCTEM

DKOCHCTEMa KUBET U pa3BUBaeTcs Kak eqriHoe nenoe. B mpupone
MEHEEe YCTONUUBLIC KOCHCTEMDI CO BpeMEHEM 3aMeHSII0TCs Donee yeTow-
YuBHIMHU. UX cMena onpesensieTcs TpeMst hakTopaMHu:

1) ynopsagoueHHbBIM IPOLECCOM PA3BUTHS 3KOCUCTEMbl — YCTAHOB-
JeHHWeM B Heli CTaOIIbHbBIX B3AWMOOTHOIIEHUN MexX 1y BUTAMU;

2) U3MeHEeHHeM KITWMATHUCCKUX YCIOBMIA;

3) uameHeHueM GU3HUECKON Cpeabl oA BIUAHUEM XKU3HEIeATE 1 b-
HOCTH OpTraHU3MOB, COCTABJIAKIINX 3KOCHUCTEMY.

ITocnenoBarenpHas cMeHA BO BpeMEHH OHHX 3KOCHCTeM (OHO1EeHO-
30B B IIEPBYIO OYEPED) IPYrMMHM HaA OlpelcIeHHOM YYACTKE 3EMHOM
IIOBEPXHOCTH HA3BIBAETCS CYKHecCued.

Cykueccrl moApasaeIsioT Ha nepeuunsie 1 emopuynsie. [lepBUUHbIE
CYKIICCCHMH pa3BUBAIOTCH Ha NHUIIEHHOM XKM3HU MECTE, TAE YCIIOBUS Cy-
LIECTBOBAHUS MOHAYAy He SABJISIOTCA OnaronpusTHeIMA. Bropuunbie
CYKLIECCUM ITPOMCXOINT HA VIACTKE, 3aHSATOM B IIPEALIECTBYIO1IEE Bpe-
M3 XOpOLIO pa3sBUTbIM COODIIECTBOM (110 BUAHUEM BHYTPEHHUX (ak-
TOPOB — B YaCTHOCTH, XKU3HEACATCIbHOCTH OPTaHN3MOB), UM OCBoDO-
JUBUICMCS TIOCTIE pa3pyLIe A COOOLIECTRA N0 BO3ACHCTBUEM BHELIIHMX
MPUYUH (CTUXUHHBEIX O€ACTBUN — [10XKAPOB, HABOGHEHUU W T.I1.) UaU B
PE3yNbTATE 1EATEIbHOCTI YSTOBEKA.,

[IpuMe pom HepBUYHOM CYKIIECCHH ABASETCS 3apacTAHKIE TIECYAHbBIX
JIOH UK JIABOBbIX MTOTOKOB. CHAYyana Ha roJbIX JIOHAX BBIPACTAIOT 371a-
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KH (PACTCHUA-NIMOMCPBI ), BCIEA 334 HUMHI — KYCTApHUKK (MBHAK, ONbLIA-
HHUK), 3aTeM — COCHA, a NOCAE 3TOT0 JUCTBEHHBIC MTOPOAbI JEPEBLEB,
BmecTe ¢ MepBbIMU PACTEHUAMU TOSIBASIOTCS W 1€ PBble HACEKOMbIC (Ha~
pruMep, Ky3HEYHKH KaK pacTHTe 1bHOSAHbIC) U TAYKH (KaK XUIIHUKHA).
[ToTOM K MepBbIM TOceae HIAM ITpHUBABIIIOTCA MypaBbi, XyKH, Daboy-
kU ¥ 0p. Benen 3a HACEKOMbIMU MOSIBASIIOTCS ITHIILI 1 MEJIKKE MIIEKO-
[MATAKIKE, a 3aTEM M KPYMHBbIC XABOTHbIe. Pa3zBurue, Havaplieecs B
CYXOM U DECIUTOAHOM MECTOOOUTAHMH, 3aKAHUUBACTCH 00PA30BAHNEM
cTabMWIbHOM JIECHO U 3KOCUCTEME] ¢ MOLIIHOM, HoraToi ryMycoM TOYBOW,
C JIOXKJEBBIMU YEPBIMM W MOJIIOCKAMHI, Pa3HOOOPa3HbIM KHBOTHBIM
vpoM. [NIaBHYIO poiib B pa3BUTHH DKOCHCTEMBI UTpalOT pacTeHuns. Boi-
3pIBAEMBIC HMU H3MEHEHUS B IIOYBE C/IYXAT OCHOBOM 114 CMEHbBI BUIO-
BOTO COCTaBa cooOmecTRa.

[TpuMe poM BTOPUYHOMN CYKIIECCHH IO BNt HUEM BHYTPEHHHUX (ax-
T1OPOB MOXET CHYKATh IIPOUECC 3apacTaHus o3¢pa. baaronaps Xu3Hene-
STEABHOCTH HaCe/ISIIOTIMX €70 OPraH3MOB 03ep0 MEANIe HHO HAMONHACTCA
MEPTHBIM OpraHUUYeCKIM BeecTBOM. KpoMe Toro, B 036p0o MOTYT MOCTY-
MaTh 0cajoYHble MaTepuanbl. [locTerne HHO B 03epe yMeHbIIAeTCs rryon-
Ha, 1 B KOHLIE KOliLOB OHO IMTPeBpaiuacTes 8 60J0TO (BePXOBOE WM HI-
30BO€ — B 3aBUCUMOCTH OT PACTONOXEHWs), 4 3aTeM U B cyury. CkopocTtb
MPOoLECcca 3apacTaHUs 3aBUCHUT OT Ha4YaNbHOM ryOuHbl 03¢pa (ECIH 03e-
po raybokoe, To 3apacTaHue MOXKeT IJTUTHCI MIJIJIOHbI JIET).

Cyxyeccuroo MOXHO HAGNIOIATh ¥ HA FOPOACKHX yauiax. Mxu, nn-
MaWHUKK A COPHSIKM 3aCesIIOT TPeIUKMHBI Ha TpoTyapax. 1aMm, rae ckari-
JMBAKOTCS ONABIIME TUCTbs U [{BLIb, MPOM3PACTAIOT KPYITHBIE PACTEHHU
M Jaxe AepeBbs (HanpuMep, Ha TpeOyIOm WX peMOHTA KPBIILIAX).

Jnst pa3apuTHs coobmecTB HEOOX0 UM JTUTE bl b TEPUOL BpEME -
Hu. Tak, 115 3apacTaHus necyanoi mioHbl — okoso 1000 net, ans Bo306-
HOBJICHHSA eca Ha MecTe BbIpybneHHoro — ot 100 o 200 net, ansa Boc-
CTAHOBMEHUS HAPYIIEHHOTO PACTUTENBHOIO MOKPOBa CTeNH — bonee 50
net. Kaxk MOXHO 3aMeTHUTh, BTOPUYHbIE CYKLIECCHH PA3BUBAKTCS ObiCT-
pee, HeXeIl nepBUyHbIe.

OTaenbHbIC CTANY PAa3BUTHS CYKCLIECCHY MPUHATO HA3bIBATh CEPUI-
HBIMM CTAAAMHA (ITH CEPUUHBIMA 3KOCHCTEMAMMU ), 4 COCTOSAHHE OKOH-
UaTeNbHOTO paBHOBECHUS (TOMEOCTa3a CO00IUECTBA) — KIUMAKCOM. DTO
COO01UECTBO N1EPRBOOKITHOR, HE TPOHYTOE YENOBEKOM, [Ie BCTBE HHOE CO00-
IECTRO, cAelaBuee ce0sl MAKCUMATbIO HE3ABUCHMEBIM OT Cpelibi.

OcHOBHBIE OTAHUYHUS CEPUNUHLIX COOD1IIECTB OT KIMMAKCOBBIX Mpea-
CTasJjieHb! B Ta0s. 2.1.

KnuMakcoBble 3KOCHUCTEMBL OTHOCHTENbHO CTAG U 1bHbI. 00/1a1a10T
CITOCOOHOCTAMHE K CAMOPETYIMPOBAHHEKY B TeUCHIC JMTE/JIBHOTO BPEMe-
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Tabnuma 2.1
OTaMYHA CEPHAHBIX IKOCHCTEM OT KAHMAKCOBBIX
IIpH3uak Cepuiinoc Kmamakcosoe
cooDIeCcTBO coodmecTso

IIponyKTUBHOCTH Bricokas Huakas
[enu murapns [psvonuBeitbie BeTBstiumecs
Buposoe pasHoobpasie Hesnauurennsoe 3HaYMTETbHOE
PasprTHe SIPYCHOM CTPYKTY LI Craboe Xopoiiee
CrabuneHOCTH Huzskas Bricokas
DHTpONUs Huzkas Bricokass

HY ([TO CPaBHEHMIO ¢ HayalbHOU cTagueit), C PBONIOUMOHHON TOYKH
3pEeHHAST AOCTHKEHUE CTAOMABHOCTU BAXHEE, YeM NIpOCTO NOBbLILIEHNE
MPOAYKTHBHOCTH B U3MEHUMBbIX YCJTOBHAX CYIECTBOBaH KA. B cBo oye-
penb KJIUMaKCOBbIE 3KOCUCTEMBI MOTYT ITOABEPraThCcs rMpoLeccaM ouo-
JIOTWYECKOTro caMopaspyiuieHus (To, UTo MPUMEHUTENBHO K OT/IETbHOMY
OpraHu3aMy HasmelBaercs crapeHueM). MameneHue ycI10BUH, pasBUTUE
HOBBIX XUBbIX CYIIECTB U QOPMUPOBAHUE HOBBIX B3AUMOCBA3EH MEXAY
HUMU, IOMUMO ACHCTBUS aOUOTHUECKUX U AHTPOINTOTeHHbIX PAKTOPOB,
MOTYT I[IpPUBOTUTb K OTMUPAHUIO KIMMaKCOR, Ha cMery UM nmpuxoasit
MOJIOAbIE 11, BO3MOXKHO, COBCEM MHbIE [0 COCTABY COODIECTBRA.
Cykueccuy DKOCUCTEM, KaK M 2BOJTIOLIKS XXABOT0O Ha BCEX YPOBHSAX,
HaIlpaBJIeHbl HA obecreye e JaJIbHEUIIETO CYLIECTBOBAHN A, HIIH, KaK
yXKe OTMEYaioCh, HA JOCTHXEHNE roMeocTasa. O4eBUAHO, UTO CTa0MIb-
HOCTD IMOABUXHOTO PABHOBECUS ITPU MEHAIOLIMXCA YCITOBHAX CPe/lbl jlerye
BCETO JOCTUTAETCA B TOM CJ1y4ae, eC/TM IKOCUCTEMA COCTONT M3 MaKCH-
MalbHO BO3MOXHOTO 4K Ca KOMMTOHEHTOB. TOrAa 3K0J10rH4e¢CKUC BO3~
MOXHOCTHU Pa3HbIX BUAOB MOTYT AOMOMHATD APYT ApYra Tak, 4TO pas3nuy-
HbIE BO3JCUCTBUA ~ KaK BlIefiHYE (0COOEHHO M3MEHEH WA A0 OTHYECKHX
(aKkTOpOB, K KOTOPEIM HEBO3MOXKHO ITPUCIIOCOOUTHCSA ), TAK X BHYTpEH-
HHE (HanpuMep, upesMepHble CKOPOCTH pa3MHOXEHHS 11IEKOTOPRIX opra-
HI3MORB) — OVAYT CrIaKKUBATbCs. B DKCTpeManbHBIX YCTOBUAX O0OUTAHUS
(Mpy HEXBATKE TEMAA, BJArv ¥ MUINKM) 3TO HE BIIOJHE OCYIIECTBUMO,
[IOCKOJIbKY KMTh 31€Ch MOTYT JMIUL HEMHOTHE CIIEMAAN3IUPOBAHHEIE
OPTaHU3MBI. DTH HEMHOTOUCTEHHBIC 1OMUHAHTHBIE BU/IBI MOTIH OBl U3-
32 OTCYTCTBMA MEXKBMI0BOM KOHKYPEHIIMM CO3AATh 00 b1IKE [TOUYISLIN,
HO MM YIPOXKAKT JKOOTHYEeCKHE (DAKTOPbI. HE 3aBUCsILIIAE OT TJIOTHOC-
TH (B TAKKX YCAOBHUAX HAXOAATCA, K [TPUMEDY, IJIOTHbIE CTau puid B X0-
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NOmHEIX MopsaX). HalpoTus, npy gocTaTO4HOCTH TellIa, NULLH, BIATH 1
HATMYU U IPYTHX O1aronpUsTHBIX VCIOBUMK (TPOMUYECKU M JOXIEBON ieC,
MEJIKOBOIbBE TEMIBIX MOPCI) B 3KOCUCTEME HADTIOAAETCS 3HAYUTENBHOE
BII0BOE pa3zHooOpasue. OpraHu3Mbl 3TUX BUIOB, TECHO CBA3AHHbIC MEXK-~
av coboif, MoryT, IIpaBaa, Co3aaBaTh MMUIb HebonbiIne monynsuny, On-
Haxo TOHKas nuddepe HIIALIUS UX KU3HEHHBIX GOPM 00BIYHO Conen-
CTBYeT CTaOUIM3UPYIOIEH PEryASIMM BCER CHUCTEMbl, U B pe3yjbTaTe
JHOObIE «[TOMEXU» BCETAA CTIaXXKUBAKOTCH,

YCTORUNBOCTD CTALIMOHAPHBIX COCTOSIHUM 3KOCUCTEM (T.€. COXpaHe-
HHE NTOCTOSHCTBA BHYTPEHHUX XapaKTepHUCTUK HA QOHE HECTAOMIBHONT
VI U3MeHAwelcs BHEITHER Cpeabl), & TAKXKE CITOCOOHOCTE UX K Me-
peXoy U3 OAHOTO COCTOAHMSA B Npyroe (ITyTeM CYKHIeCCHHu) obecneyrBa-
I0TCS MHOTOOOpa3HBIMM MeXaHU3MaMU CAMOPETYJISINIH, B OCHOBE KOTO-
PBIX JIEKUT IIPWHLIKI 00paTHON CBA3M, OTPHIIATE/IBHOM MITH MTOJIOKHUTE -
HOi1. B GOMBIUMHCTBE CTyUaeB roME0CTaTHYECKOE COCTOSSHUE OKA3BIBACTCS]
aBTOK0Je0aTeNbHBIM ~ TAKUM, B KOTOPOM 3HAYeHUs 1T0KAa3aTe e Koed-
JTEOTCH BO BPEMEHM C [TOCTOAHHOMU aMIUTUATY/10 OKOJIO MO0 KEeHHUA paB-
HoBsecus:. Takue IBI€HUS CBOUCTBEHHBI HauDOIee YCTOM UM BbIM CUCTE-
MaM.

YeroMunBOCTh 3KOCUCTEM ABASCTCH TAKXKE Pe3y/IBTATOM JIHUTEIbHON
analTar ¥l XYBbIX KOMIIOHEHTOB APYT K APYTY ¥ K KOMMOHEHTAM KOC-
HoH cpeabl. CKOpOCTh U3MEHEHUH B TPUPOAHBIX, HEHAPYILE HHBIX KO-
CHCTEMAX IO CPABHEHHUIO C JKU3HBIO UEJTOBEKA OUEHb Mala, MO3TOMY TOITEKO
mog BAMAHKWEM JEATEIBHOCTH YEN0BEKA BO3MOXHO YBEMTUCHHEC CKOPOC-
TH €CTECTBEHHBIX 2BONOLUMOHHLIX TIPOLIECCOB, PazBuTue yenose4ecKon
UUBAIM3ALIMN UAET 3HAUUTEALHO ObICTpEE, UeM IIPOUCXOAAT U3MEHEHIS
B KOCHCTEMAX, ¥ KIBbI€ CYIUECTBA BBIHYXACHEI IPUCTOCABNUBATBCS K
HOBHIM {2HTPOMTOTEHHBIM) PKOJOTHYeCKnM ¢akTopaM. B HacTrosmmi
MOMEHT 4eJJOBEK YIPOKaeT CTAOMIBHOCTH CYLIICCTBOBAHNSA 3KOCHUCTEM U
buocgepsl B uesioM. Ho ToNbKO OH cI10COOEH HCMPaBUTD CTOXHUBLIEECS
MOJTOXKEHHE,

2.4. DK0n0THA HONYJIAUHH

Pewaromumuy OMOTHYECKUMU 37IEMEHTAMK ECTECTBEHHBIX IKOCUCTEM
ABJISIIOTCS HE OT/IE/IbHBEC OPraHM3MBl, & nomyasauun. Kaxasit Ouonoru-
YECKMMI BUA MPEACTABNSAET CODOM CAOKHYIO IKOJOTHUECKYIO CHCTEMY —
cuctemy monyisudi. PasHble yacta apeana (padona obuTaHus BHUga)
OTIIUYAIOTCH APYT OT APYTd He TOJNBKO reorpagryecku, HO M IO COCTABY
IDYNIINPOBOK BHYTpH BUIa. Kaxnasi rpyniMpoBKa HMeeT CBOU I'eHeTH-
Heckue, Mopgosornueckue u puanosioruyeckre ocofeHnoctu. Takue
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TPYIIIMPOBKKM U HA3BIBAIOTCS nonyadyusmu, {lonyasuyua — 2pynnuposra
ocobell 00n020 8uda ¢ oOuum 2enodondom, cxodnoti Mopghoroeuei u edu-
HOIM MHCUIHEHIBIM YUKAOM.
[lonyasmus — 3ro ocoObIA YpoBeHb OPraHU3alluy XWBOTO, Xapak-
TEPUIYIOLIUIACS PANOM IPYIINOBBIX CBONCTB, KOTOPHIE OTCYTCTBYIOT Y OCO-
Oeil, cocTaBnsOWKX nomymsinuo, OnNHO M3 OCHOBHEIX CBOWCTB ITOITYJI -
UM — cBODOAHOE CKpEeLIMBAHME COCTABISIIOLIMX €€ 0C0obel, 4To orpe-
AeJIsieT IBONILUOHHOE €1UHCTBO nonyiasudu. Kaxgas nonynauus
XapakKTepU3yeTcs OIIpeNeNeHHbIMU [T0KAIATENAMU:
1. ILTOTHOCTBIO NONMYJISILMH, T.€. YIC/I0M 0CoDeH Ha e1MHULY [U10LIAany
W oobema. OHa orpenensieTcss MOTOKAMU BEIIECTBA 1 9HEPIUH, IIpo-
XOAAIIMMHK Yepe3 NomvAALnie. MakCUMaNnbHBIA H MEUHWMANbHbIH [Ipe-
AEeJIbl MJIOTHOCTH YETKO HE BblPAKEHBI.
2. BoapacTHoii CTPYKTYPOH NOMYJ/ISHIHH — KOJMYE€CTBEHHLIM COOTHO -
lmeHyeM ocobeil pazHoro Bo3pacTta. Boapactias cTpykTypa 00bI4HO npen -
CTABJICHA [TOKONE HUSMHU (re HEPALMAMU), KAXKI0€ 13 KOTOPBIX IBNAETCS
IIOTOMKOM TMPEABIAVIINAX TOKOJeHUHA. Pa3nuyaroT TP OCHOBHbBIX TUIIA
BO3PAaCTHO CTPYKTYPHI:
e cTAOUNBHYIO, THE YKCA0 0c0Dei pa3HbIX BO3pACcTOB PABHOMEPHO
MEHSETCS Y HOCUT XapaKTep HOPMaIbHOTO pacpeaeieH s (Harnpu-
MEDp, HaceleHUE CTpaH 3anaaHoi EBporibl);

* BO3PACTAIOLLIYIO, B KOTOPO# npeod:1aaioT Molioablie 0co0u, TaKas
[OTTYIA1IMS PACTET B YMCAE WY BHEAPAETCH B 3IKOCUCTEMY (HATIPU -
MED, HACEJIEHKE CTpaHbl «TPEThEero» MUPA);

¢ YMEHBIIAKILYIOCS (MM OTMHPAIOIUYIO), B KOTOpOH IpeodianaroT
0Cc0o0M CTapIINX BO3PAcTOB (B KayecTse NnpuMepa — Poccus 90-x ro-
NoB XX B.).

B kxaxpoi monyssuMu CyecTBYET CTPEMICHUE COXPAHNTh CTaOMIb-
HYIO CTPYKTYPY, 00€CneunBalO LIy MAKCUMaNbHOE YIaCTHE B Pa3MHOXKE -
HHU IT0JT0BO3penblx ocobeit. Bo3zpacTHas CTpykTypa — 0U€Hb BaXHasi Xa-
PAKTEPUCTUKA ITONYISILIAM, TECHO CBSI3aHHASA € MOHATHAMU POXIAEMOC-
TH U CMCPTHOCTH,

3. I1010BO# CTPYKTYPOIl — COOTHOILEHHUEM MYXKCKHUX U XEHCKIX 0CO-
oeil, HepaBHOMepHOE oTMHUpanne ocobeil oaHOTo rona nuiy, Haobopor,
UX [TOSIBNCHUE B O0OBUIOM KONUIECTBE B PENPOAYKTHBHBIN IT€PHOA NMPH-
BOMIUT K U3MEHEHHIO IPYTHUX XapaKTEPUCTHK NOMysiudu. T1pU Henoctar-
K& OJHOTO0 Y3 M10JI0B MHOIA BKIYAKTCS MEXaHU3MbI pErYISLIMHY [0/10-
BOrO cocTaBa. Mopdonornueckue 1 HGUInonoriyecKue pasanyus rojJos
OMPEACIISIIOT UX PASHYIO POJTb B 3KOCUCTEMAX.

BaxHoe 3HauYeHHUE ANsl PKOCUCTEMBl MMEET pasMelIeHne 0cobei, co-
CTABJHIOLLKX ITOMTYNSALIK, B TPOCTpaHcTBe coobluecTBa. OHO MOXeT ObITh:
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e CJIYYaiHbIM, KOI1a 0COOU BCTPEUAOTCS peaKo, 0cCOOEHHO ITpH He-
JAOCTATOYHOM IUIOTHOCTH MOMVYJISIITMU (Y peAKUX pacTeHUH), Moo
MaJIOH KOHKYPEHIIUY MEXTy HUMU (HanpuMep, KaK y MHOTHX Oy -
HOYHO XHUBYIIIUX [1AaYKOB),

® PABHOMEPHBIM, YTO ObIBACT NMpU CHUIILHON KOHKYPEHUMKA {HAIIpU-
Mep, pasMeneHue cTednei 31aKoB Ha IYTY);

® TPYIIITOBLIM, TPU KOTOPOM BHYTPH ITONYIAINYA CYIIECTBYIOT 30HbI
MJIOTHOTO 3aCECHUSA U 30HBI paspeXeHus, T.¢. ocoOU obUTaT
IpynnaMu (HanpuMmep, Ctay nrTun).

I'pynnsl, B CBOW0 oYepenb, CAMU MOTYT PacnpeaeasiThCs CAyIaiHo,
paBHOMepHO WM rpynmnamu. CiaeayeT OTMeTHTh, YTO B 00JIbIIMHCTBE
CJYUAEB XUBbIE OPTaHU3MBI TIPOABIAIOT TY WIM HHYIO CTENIEHEL CKYUEH -
HOCTH 0CO0EH.

3H3‘{H'I€I[I::Hyl'0 POJIE B UCTIOJIB30BAHUN MTPOCTPAHCTBA UIPACT «COLIN-
anbHAA» OPrAHW3ALMS OITYISIUH, CBSI3aHHAs ¢ 00pa30BaHUEM BHYTPH -
MONYISITHOHHBIX TPYIIT U GOPMUPOBAHUEM CTEPEOTUNHBIX OTHOILECHU
mexny ocobamu. I1aBHas 1ieb TAKOH opraHu3aiiuu — o0eceudTh yC-
TOWYMBOE PAZMHOXEHUE U pABHOMEPHYIO CMEHY IMOKOJIeHUNA. Bbimens-
I0T ABa crnocofa «COUMalIbHOTO» pacTipeneneHus ocobei:

1) ceMmelHbIA {(ONMHOYHBIK), KOT1a HAa ONHOM y4acTKe 0OMTaeT Ce-
Mbs1 (HANIpUMEp, Ipaia TbBOB) MM OTAEIbHAS 0COOb; MPY 3TOM IPaHU-
LUbi YYACTKA METATCS, UTO FapaHTHPYET HCIOIb30BAHKUE PECYPCOB (B ITep-
BYI0 OUE€PEIb MUIHEBBIX) BCEMU WIEHAMM CEMBH 1 [PeA0TBpAIaeT [epe-
HaceJeHue, IpaHULBH B HepUOA pasMHOXKEHUsS [IPOHUIIAEMBI IIH
OTCYTCTBYIOT;

2) rpynriopoe pa3MelueHHE, [IpH KOTOPOM OPTAHM3MBI CIIOCOOHbI
M3MEHATDH BHEILIHIOW cpeay B OnaronpusaTHOM st ceOsl HaTlpaBiIeHU K
(Hampumep, NUenm ).

Mexanu3mbl mogaepKaHus NPOCTPAHCTBEHHOTO pacripeneneHus
ocobell nonyastiii MOTYT OBITE BEChbMa pa3sHOOOpasHBIMY. Y HU3IIKX
OpPTaHN3IMOB HIHPOKO pACITpOCTPAHEHO BJIMAHUEC OPYT Ha apyra ¢ [1IoMO-
Wb XUMUYECKHUX BEILIECTB, BRIACIACMBIX OPTaHW3MOM {PUTOHUWIOB Y
JIYKa 11 YeCHOKA W T. IL.), 4 TAKXE KOCBEHHOE BO3AECHCTBUE (HallpUMep,
3aTeHeHUE Doree ObICTPO pacTYIIMMU JEPEBBAMH 0COGEN CBOCTO XKe
Brza). Y BBICOKOOPraHM30BaHHBIX XXUBOTHHIX PETYIISIIUS TIPOCTPAHCTBEH -
HOM CTPYKTYPBI MOMYASILUMIA OCYIIECTBASETCA 32 CUET BhICIIIEH HEPBHOMW
ACATENbHOCTH, peryupyiomed MoBeAeHue, pa3MHOXeHHUe U Apyrue
XKHU3HEHHbIE TPOLECCH OPraHKu3Ma.

Iomynsius — ssBAeHUE upe3BblyaiiHo auHaMuyHoe. Ee rmioTHOCTD,
BENUYHHA U APYTHe napaMeTpbl U3MEHSIIOTCA C OMPENeneHH0H CKOpoc-
ThiO. I1TOTHOCTH MOMYASIUAH OTTpeAesIsieTCs BHYTPE HHUMK (haKTOpaMu —
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pPOXIAaeMOCTBIO ¥ CMEDPTHOCTBIO, & HA HUX, B CBOIO O4Yepedb, BIUAIOT
RHEIIHME aDMOTHYECKHEe H DMOTHYECKHE (HAKTOPHI.

HeobxoaMMo pas3nuyaTh TEOPETHYECKH MAKCHMATBHO BO3MOXHYIO
POXITAeMOCTE (ADCOMIOTHYIO, MITH OOILYIO. pOXKIAEMOCTb) M 3KOIOTHYECKH
peanu3yeMyo poxaaeMocTh (VAENBHYI) POXIABMOCTE). ADCONOTHAY
POXIaeMOCTh — 3TO YUCJI0 HOBEIX 0COOEH (AN, ), nobaBigOIMXC B €11 -
HULY BpeMeHU (Af). B cBoI0 ouepeus, yaenbHas poxXaaeMoCTh (b) 3aru-
CUT OT YUCAA YKE UMEICIIUXCS 0coDei — N:

b AN, |
AN

MaxcuMansHO BO3MOXHAA POXIACMOCTh PCATM3YETCH TOJNBKO B Wjle-
aJIBHHIX YCJIOBUAX (HallpuMep, B 1aDOPATOPUHK MU [IPU 3aCEJEHUM pa~
Hee cBoDOAHOIO MecTa obMTaHUA ). CONPOTUBICHHUE CPeabl (HEXBAaTKa
MUILM, MECT 1719 ODUTAHUS U pa3MHOXEHUS, HEDTaronpusaTHas roroja
W T. I.) CBOAWT UAEANBHYIO POXAAEMOCTE K IKOJIOTMYECKOH (PEeaIbHOM ).

To xe, HO ¢ 0DpAaTHBIM 3HAKOM, CHIPABEITMBO M ISl CMEPTHOCTH
(N,,). OB1ad cMepTHOCTD ~ 3TO YKC10 0cOBCH, MOTUOAOILMX B eMHH-

Iy BpEMEHM, a Y4CIbHAAd CMEPTHOCTE (d) MOAYYMTCH, ECAM BEIUYUHY
oBLUEN CMEPTHOCTHU OTHECTH K YMCJIEHHOCTH MOTYSLNH:

2.1)

_ AN,
Ar-N

HNaneanbHas (MuHHMaNbHAA) CMEPTHOCTb IIPOSBALIETCA KaK Pe3yb-
TaT QU3NOJIOTHYECKON CMEPTHOCTH OT CTAPOCTH ITPU ONTHMANbLHBIX YC-
nosuax XU3HM. ConpoTHBRIeHKE Cpedbl (Bpary, 601e3HH, KOHKYPEHLIUs
M T. II. ) HOBBILIAET €€ 10 PEATBHOM, 3KOJ0IrMYECKOH CMEPTHOCTH.

Ot SanaHca Mexay poXiaeMOCThIO M CMEPTHOCTLIO 3aBMCHUT Mepa
H3MEHEHUA NIOTHOCTH 1100YIIU K. B naeaibHBIX yCA0BUAX (ITPY MaK-
CUMAIBLHON POXIAEMOCTH, MUHUMAJILHON CMEPTHOCTH U CTADMIIBHOM
BO3pACTHOM COCTaBE) CKOPOCTh POCTA NOMYJISILUMK £, = b — d Bcersa npu-
HIMaeT IOJIOXKUTEIbHOE 3HaYeHue (b > ). OpraHusmsl 1al0T cnocoBHOTro
K pa3MHOXEHHUIO NOTOMCTBA OOJblle, YeM HEODXOIUMO, I HOTOMY I10-
AyJISAUMs HelpephiBHO pacTer. CrnieuunpuuHasg 1051 KaXA0ro Buia cKo-
pPOCTb PASMHOXEHUS [PU HOJHOM OTCYTCTBUM CONPOTUBIEHUS CPE/bI
JIAET 3KCNOHEHUMANBHBIH POCT nOonyasaUun (puc. 2.3), TaK KaK OpUpocCT
YKCIa 0COBEH AN, /At IPOTIOPLUOHAIIEH VXE UMeIoTeMycst uucny V. 910
MOXHO BBIPDA3UTE YPAaBHEIIHEM:

(2.2)

anN dN 1 _lnN—lnNn

: 2.3
" dr N ! (23)
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Ny odN_ 4 N _ yEN

a) 6)

Puc. 2.3. Pocr nonyAsumny: @ — 3KCHOHCIIIHAIBHAA KDHBAS POCTA MPH WIEAT BHBIX
YCOBMAX OTCYTCTRMA CONPOTHBISHUA cpelbl, § — NMordeTHYecKas KpuBast pocTa B
ECTECTBEHHBIX YCIOBHAX IPH eMKOCTH cpenbl, pasHoit K (Wilson, Bossert)!

rue NV, — ucxonHoe yncno ocodbelt. Inst ambapHOro 101roHoOCHKa, MONe-
BOM MBLILIU M YCIIOREKA #, COCTABIACT COOTRETCTREHHO 39,6, 4,51 0,02 B
roJ, 4TO 03HAYAET VABOEHMe MONYJIAL MK COOTBETCTBEHHO yepes | Hepe-
mo, 8 Hepensb U 35 ner.

B puponHbIX YCIOBUSIX POCT NONY/SIIUK PAHO VUK TTO3AHO TIPEKpa-
L1aeTCH M3-3a COMPOTUBIICHUS CPE/ibl, KOTOPOE YBEAMUYMBAETCS M0 Mepe
Bo3pacranys naoTHoCTH nonynsAuu. [oatomy peansHast KpuBast pocta
OOBIYHO NPUHUMAET JTOTUCTUYECKYIO (S-00pa3Hyio) hopmy:

dN:r.NK_N

da ' K

(2.4)

rae K — eMKOCTE Cpefbl.

[Tocne HavabHOM a3kl KPUBAS pOCTA ACUMOTOTUYE CKH ITPUGITIDKA-
€TCH K YPOBHIO MAKCUMATbHOM IMNOTHOCTU NOOYIAUMHK, T.€. IIOTHOCTH
HAacBIEHUS (EMKOCTH cpeibl) K, IPUYEM DOXIAEMOCTh CTAHORUTCS paB-
HOM cMepTHOCTH (b = d). ONTUMAIbHBIM IPUPOCT HOBBIX OCO0EH (HMIK
Ouomaccer) MakcuManeH npu N = K/2 (KpyTH3HA KPUBOH MAKCUMATb-
Ha). Paamep nonyasauuu noaxepxupaetcd Ha yposde N = K pasubiMu
criocobamu. Hanbosee no1Ho xapakTepu3yioT 3T 0cobeHOCTH TaK Ha-
3blBaeMble KPUBLIE BLIXKUBAHUS — rpaUKM, [TOKA3bIBAIO[[[UE YUCIO BBI-
XUBIIMX ocodeit suna (/) 3a onpeneneHHbI HHTEPBAT BPEMEHU MK
BO3pacT (x).

U Wilson S, Bossert W. H. A Primer of Population Biology. Sunderland, 1971. P. 192

73



Pasdea I. BHOCOQEPA Hf YEJOBEK

KpuBbie BoXXMBAHUSI MOXHO MTOAPA3AC]UTE HA TPU OCHOBHBIX THIA.
TepBeIf THT — 3TO BUABL, Y KOTOPbIX 3HAUUTENLHAS YaCTh 0CODEH JOC-
TUTACT PErNpoayKTUBHOTO BO3PACcTa U OTMUPAHHE NPOUCXOLUT B MO3AHEM
Bo3pacte. OHH 00x0a4TCS HEOONBIUNM PEIPOJYKTHBHBIM [TIOTEHUAJIOM,
NOCKOABKY ODUTAIOT B 10CTAaTOYHO CTAOMIBHEIX YCTOBUSX NMPHU HEDONE-
IIOM CONPOTHBIEHMH cpenbl. Hanpumep, opibl, nelbGUHEL, na ¥ Yeno-
BEK JalOT B PO JTMLIE O HOI'O NOTOMKA. ¥ HEKOTOPKIX BUIIOB C TEUEHUEM
BpEeMEHU HPOUCXOIUT PABHOMEPHOE OTMUPAHHE ocoDell, KaK, HanipuMep,
y tuaphl (puc. 2.4). Takue BUALI OTHOCATCS K MPOMEXYTOUYHOMY, BTO-
POMY THITY KPUBBIX BEIXXHBAHUA.

1,0

0,1

0,0

Hons puoxupaiomex ocobet (1)

0,001]

OTHOCHTEALHBIH BO3PACT {T)

Puc. 2.4. Kpnsbie BenxuBanua. Jona ocobei (1), A0XMBAIOLINX 10 pasIMYHOIO
BO3pacTa (x), BblPAXKEHHOTO B TIPOLUEHTAX OT MAKCHUMATLHOM [poRoXHTEeNbHOCTH
)A3HN (Wilson, Bossert)

Y BUIOB, XMBYILIMX B MeCTaX OOMTAHMS C BHICOKUM COMPOTUBICHU-
eM cpenpl (DONMBUIME MOTEPH OT BpAroB) MM y [TAPA3UTOB (MaJbie 1HAH-
Cbl HAWTHU X0351MHA) PENPOAYKTUBHBIM NOTEHIIMA NOKEH OBITh OYEHB
Ooneium. Hanpumep, cpend yeTpu 1 U3-32 BBICOKOH CMEPTHOCTH MOJIOJ-
HAKA 10 pelpoIYKTUBHOTrO RO3PACTA JI0XKMBACT MEHBIITMHCTRO (KpURAA
UMEET BOTHYTYIO (opMy). UToOBl BEDXKUTL, BUALI JOJIKHLlI DOBLIINATE
POXnaeMOCThb (MJIOAOBUTOCTE). Te Xe yCTPUUBl WX Hapa3uTUYecKHe
YEPBH [POU3BONAT MUITMOHB! ML, YTOOB! MOJACPKUBATE CBOE CYILIE-
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CTBOBaHHE. bONBIMIMHCTRO BUAOB, 0COOEHHO HA HU3ILUX TPOPHYECKUX
\POBHSIX, IPHIEPKUBAETCA UMEHHO 5TOM XHU3HEHHON CTPATETHH.

[To Mepe pocta MONYASUMU RO3pACTACT U CONPOTHBACHME Cpelbl,
eMKOCTE KOTOpO# IO KONKMueCcTRY MULUM He De3rpaHuyda. [1pvcnocab-
TABAsACh K UBMCHEHUSAM €MKOCTH Cpeabl, NONYAAINA U3MEHAET IJIOT-
tocTh. [lpu cpoeM pocte nonmysiyust, UMes olipeele HHYK) MHEPTHOCTS,
HEC MOXET OCTAHOBUTLCA B lieKOEH TOUKE, OTPAHHYEHHOI EMKOCTLIO Cpe-
J1bl, ¥ TPOAOXKAET CBOM pocT B HeOIaronpuATHLIX venosusax. Kpome Toro,
JeHCTRUE MHOTUX BHEIUHUX (DAKTOPOR HA MONYASIINIO 3aMedicHo. [lo
9I'UM NPHYHHAM [JIOTHOCTE NOMY/IALMHA B YCJIOBHSX BBICOKOH CONPOTUB-
JIIEMOCTH CPE/bl CHAYa1a MOXET [epepacTU HOTEH UMATBHYIO EMKOCTh
cpenbl, a 3aTeM JUO0 pe3ko ynacThk, THO0 NOCTeNeHHO CHU3UTLCA A0
ypORHS4 3TOH eMKOCTH. Ha M3MeHeHUA ITNOTHOCTH NONYASL MY HAKNAO Bl -
BatoTca QAYKTyaluMH, BOSHHKAIOINKME BCAEACTBUE U3MEHEHH I 2D e KTUB-
HOCTH [HpOTUROACHCTRYIOINMX (DAKTOPOB (BPAros, HapasuTos, DONE3HEN,
KAuMaTa M T. i.). B uTore KonebaHMs NJIOTHOCTH MONYISLUAA B peasb-
111X YCJIORMAX OTHOCUTENBHO MIpedena eMKOCTH CPelbl MMEIOT CHHYCO-
MAAJISHBIF XapakTep (TaK Ha3blBAEMBIC ROJHbI K U3HH ),

JMHaMMKa YHCICHHOCTH NPUPOAHBIX ONYJISLKMI ONpeaeIIeTCs KaK
BHELIMMH, HE 3ABMCAILMMHU OT MIOTHOCTHU NONYJIS UMM, TAK U RHYTPEH -
HUMH QaKTOpaMHu (BHYTPUBUAOBOK M MEXBHIOBOW KOHKYPEHUHEN 34
XU3HEHHO BAXHBIC PECYPCHI, TPECCOM XMINHUKOB 1 MAPA3UTOB U T. 1.},
3aBUCHILIUMHU OT INTOTHOCTH. BiimgaHue BHyTpeHHUX (DAKTOPOR YCHUIMBA -
€TCS 110 MEpe NPpUDITMKEHUS K TIpEASHy EMKOCTH Cpejbl.

[Tput yBeTMUESHM Y [IOTHOCTH HOMYSALIMU PE3KO BO3PACTACT RIMSHUE
Hd HEE XMIIHMKOR M HApa3uToB. B3aMMOOTHOIIEHNS «XUILIHUK—XKEPTRA»
(puc. 2.5), «napasuT—xo3siud», UIU (B 0011eM BuiIC) «n0TpeOUTEIb—PE-
Cypc» Hanbosiee NOAHO MOKA3BIRAIOT HPUHLMI AEUCTBUSA BHYTPECHHUX
(dakTopog. Tak, B 0AHOPOIHOH (TOMOTEHHOM) cpelle, HC MMEIOUIEH VK-
PBITHUH IS PASMHOXEHU S, XMUIHHK PAHO WIH HO31HO YHUYTOXAET [10-
(IyJIS [IMIO XKEPTBBl M 110CJIE 3TOF0 BHIMUPAET CaM.

B ecTecTRBEHHBIX YCAOBUSX (B TETCPOre HHOM Cpeae) BOZHUKAET e -
Aylolas BpeMeHHad M NPUUYMHHO-CNeICTREHHAY LE€Nb: PA3MHOXEHUE
XEPTRH —> PA3MHOXEHHE XM UIHUKA — PE3KOE COKPALLIEHHUE YHCICHHOC -
TH XEPTRBI — NaJeH e YUCIHEHHOCTH XUIIHHUKA — pa3MHOXEHHUE XKepT-
Bbl Y1 T 1.

Takas kubepHeTHYECKAd CUCTEMA C OTPUUATEILHOK ODpaTHOM CBSI-
3bI0 NPUROAMUT K YCTOHYHUBOMY PARHORECUIO. BOAHBI XH3HU (MAMeHEeHUH
UMCIICHHOCTHU) XHIITHUKA U XKEPTBHI CASAYIOT APYT 3a 1PYTOM C NOCTOSH-
HLIM CIBUTOM 110 (pa3e, M B CpeJHEM YUCITEHHOCTS KAK XUIIHHKA, TaK U
XCPTRbI OCTACTCA NPUMCPHO HA OAHOM YPORHE. JJIMTENLbHOCTE Meproaa
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@ Hepmaa

Pue. 2.5. B3aMMOOTHOLLEHHA MEXIY XHIIHHKOM H XePTBOH; A — B rOMOreMHON Cpefe —
nHby3opua Dinidium nasatum noruGaeT OT ronoaa nocie NOSAAHNA XKEDTBHI;
B — B reTeporeHHONR cpene -- XepTBa YaCTHIHO MOXET YKPHITECS OT XMIINKKA, M OH
BEIMHDAET; B - eCTeCTBCHHBIE KONeBaHWA YUCNEHHOCTH XHIHUKA H XXeDTBRI
(o Tayae (A4, H)!, Volterra (B)? cxeMaTM3MPOBAHO)

33BUCUT OT CKOpPOCTEH pocTa 0O0MX BUOOB, A TAKXKE OT UCXOAHEIX Iapa-
MeTpoB. [I1sT ROy (MU XKepTBBI BIMSIHUE XUIITHUKA NOJOXHUTENTBHO, TAK
KaK €€ ype3MepHOe pazMHOXeHHE IIPUBENO OBl K Kpaxy €€ YMCIEHHOC-
TH. B cBOIO Ouepens, Bce MEXaHU3MBI, NMPENATCTBYIOIUE [TONHOMY HC-
TPEOIEHUIO XKEPTBBI, CHOCODCTRYIOT COXPaHECHUIO MUIIIEBOM 6a3bl XMl -
HHYKA.

Perynsuusa nioTHoCTH MOMYAS UK IPOMCXOAUT NOCE MCUEPITaHKA
HEKOTOPBIX (GAKTOPOB cpeArl (KOpMa, MECT sl ODUTAaHUA U pa3sMHOXe-
HUA U T. 1.). OnHaK0o MEXaHW3MBI peryisliMK He OTPAHUYMBAIOTCH I10-
YASLUOHHBIMU pAMKaMHU, a OTPEAEISIIOTCS BO MHOTOM B3aUMOICHCTBH -
eM MOMYASILUK B IKOCUCTEME.

Kaxxnbrii Buil OPMHUPYET CBOXO 30HY XKU3HEAEATENBHOCTH B MPOLECCE
3BOJIKOLIAH, BEIOMpAET ONTUMAJIbHEIE YCIORUS CYLIECTBOBAHMS MO Pa3/iNy-

! Gause G.F. The Strugglc for Existence, Williams and Wilkins Baltimore, 1934. P.163.

! Volterra V. Vanations and {luctuations of the number of individuals in animal species
living together / Animal Ecology, McGraw-Hill Book Co, Inc., New York, 1926. P. 49—
448,
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tHIbIM [1ApaMeTpaM, UTOOh 3aHITE OMPENENICHHOE ITONIOXKEHNUE B IKOCHUC-
teme. PU3ngecKoe MPOCTPAHCTBO (MECTO ODUTAHUSA), 3aHMMAEMOE COO0-
u1eCTBAMHU XHUBBIX OPraHU3MOB, MOXHO 0003HAYUTh KAK IPOCTPAHCTBEH -
Hylo HULIYy. UX hyHKUMOHAaNBHOE MOMOXEHHE B MUIIERBIX LENsX ([TyTAX
nepepaboTKM BeEeCcTBAa U DHEPIUM ) Ha3blBAOT TPOMUYECKOK HUILECH.
CoyeTaHue Xe 3TUX U IPYIUX NapaMeTPOB MPUHATO HA3EIBATE 3KOTOTH-
yeCcKOM HHUIUEIHL,

Takum 00pa3omM, IKOJIOrH4ecKas HHIIA — 3TO COBOKYHHOCTb Bcex
()akTOpOB cpelsl, B IPenes1aX KOTOPbIX BO3MOKHO CYLIECTBOBAHHE BH/IA B
NpHpoIe. JKOJOrMYECKY0 HUILY MOXHO MpeacTaBUTh KaK 4YacTk BOOO-
paxaemMoro MHOroMepHOIo MPOCTPAHCTRA (TUNEPODBEMA), OTACHIBHEIE
M3MEPEHUA KOTOPOIro COOTBETCTBYIOT haKTopam, HEODXONUMEIM N
suaa. Yem OonpLle BaprUpyeTcs NapameTp (T.e. NPUCIOCO0JICHHOCTS B
K ONPeNENeHHOMY 3KOMOTHYECKOMY (GaKTOpY), TEM LUIUPE IKOIOTHYEC-
Kad HHIUA; OHA YBENMYMUBAETCH W TIpU oc1adne HHOK KOHKYPEHLIMH.

B npyMpoae BCTpPEYarwTCA Y3KO M IUHMPOKO CHEHalu3uPOBAHHBIC
BuAbl. Hanmpumep, onHU HACEKOMBIE MOTYT NUTATHCA MHOTUMU BHAaMH
pacTeHHH, a APYIME — TOJLKO OnpedeNeHHbIMU YAaCTAMHU OJHOI'O BHIA,
CneunanmusupoBaHHbIe BUAb Holee 3(pHeKTUBHO UCTIONB3YIOT CBOM pe-
CYpPCHI, HO TOJIBKO B TOM C/Y4yae, KOraa pecypc HaXoauTcsd B HEOIpaHu-
yeHHOM KonnyecTBe. C Apyroil CTOpOHEl, OHH CHJIBHEE IOIBEPKEHBI
HeDIAronpUATHOMY BO3NEMCTBUIO 3KOTOTHYECKUX (haKTOpOB. Bumbi,
3KOMOTMYECKasd HHIIA KOTOPHLIX HIUPOKA, NyHIle MPUCIocadInBaoTCa K
H3MEHEH UM Cpebl.

o B3anMHOMY pacnonoXeHHKO HIRIIW NOAPa3Ae/IAIOTCA HA TPU TUITA:
I) HeconpuKkacaommecs 3KONOTUYECKUE HHIIN, 2) CONPUKACAOLIMUECH,
HO He MEPEKPHIBAIOIIMECS HUILIK; 3) CONPHUKACAIOIIUECS U NEPEKPHIBA-
ounecs Humu. B nociaenHeM caydae, BCIeACTBHE KECTKOU KOHKYpEH-
QHMU, TOJDKHO MOCAEA0BATH PACXOXKAEHHE HULI. ITOT MEXAHU3M HOCHUT
HasBaHUe npunyuna {ayse — NPUHLUIA COPEEHOBANUA-UCKAIOHCRUA. DTOT
HPUHLMI HPUBOAXT NMHO K 3KOAOTMUECKOMY paseeH 0 OIU3KUX BU-
OOR, JUO0 K YMEHBIIEHUIO UX TJIOTHOCTH TaM, Illc OHU B COCTOSHUM
CoCyecTBOBaTE. MHBIMU clOBaMH, A1BA BUJA HE MOTYT 3aHMMATh OJHY
3KONOru4eCcKyo HUIy. B pe3ynbTaTe KOHKYPEHUMM IIPOUCXOAUT BBITEC -
HEHKE OJTHOTO U3 BUJOR.

Opranu3amel, 3aHUMAIOIIME HECONPHKACAIOIMECT IKOTOTHYECKHE
HH{ 1Y B pa3HbIX reorpaduiecKux odnacTax, Ha3blBalTCI 3KOJOTHIECKHU-
MM 9KBHRAJIEHTAMU. K HUM OTHOCSTCS MUTAIOIIMECS TPABOH KEHTYDY B
ArcTpannu, 6u30oHk! B pepusix CeBepHOI AMEPUKH, AHTHIONbI B CaBaH-
Hax A(ppMKH ¢ 1p.; BCE OHM 3aHUMAIOT OHY IKOMOrHuecKyo Huy. B He-
KOTOpPBIX CAyYaax OAUH U TOT XKe BUA 3AHUMAET PA3HEIE IKOJIOrUueC KHE
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HMIIM B pa3nMuHbiX MecTaX o0UTAHMA WU reorpa@Hycckux paioHax.
Hanpumep, MeliRe 1b B Talire ABIs€TCI KOHCYMEHTOM TPEThEro NOPsaKa
(BCESTHBIM XXUBOTHBIM), & B lecax Manaisuu oH — KOHCYMEHT NEPBOTO
nop4gka, T.e. TPaBOS/IHOE XKUBOTHOE,

B Kaxnoi 3KocHCTEMe 110 Pa3HbIM NPUYHMHAM MOTYT BHIABIAThCA
CRODOMHBIE IKOJIOTHYECKUE HUILIM, TO3BOJSIIOIIAE BHEAPATLCA B COODLIE-
CTRO HOBBIM BMJIAM. Tak OBIJI0O €O c1yuailHO 3aBE3¢HHEIM KOJOPAaICKUM
KYKOM M KONBYATOM TOPAXUEH, CAMOCTOSITE/IbHO 3aCEIMBLIIMMHU DOIBIIYIO
Jacts EBpasuu.

B corpeMenHOM BHONOrMKU NONYASUS pACCMATPUBAETCS KAK 3J€-
MEHTApHAad eqUHULA NTpouecca 3RoMouMKu. MMeHHO B nONy/siLIMH ITOSIB-
NAI0TCS HOBBIE adGhmauuiu — CUCTEMbI IPU3HAKORB, ¢ MOMOLIBK KOTOPEIX
JOCTUrACTCS COOTBETCTRUE MEKIY OPTAHU3MOM U €70 cpe 1o 0OMTaHMA.
Bce anantauumn MMEIOT 3KONOIMYECKYIO TIPUYPOYSHHOCTh K OTNIpeAe/IeH -
HBIM YCIOBHAM Cpeabl U (POPMUPYIOTCA HA NPOTAXKEHHU BCEX CTAAMM
XHU3HEHHOTO LIHKAA 0cODe BUIa B Pe3YyAbTATE AEUCTBUA €CTECTBE HHOTO
otbopa. TakuM oHpazoM, MOXHO CKa3aThk, 1TO aalTaUHUU OTACTBHOMN
NOMYJAALMKU U BUA B LETOM Pa3BUBAKOTCA B IPOIECCE OCBOEHHA IKONO-
TMYECKOM HUTIHU.

BKonoruyeckue npeactapieHus 00 IBOTOMOHHBIX MPOLUECCAX B
nonynsuusax, HaspaHubsix H. B. TuMogeeBpIM-PeCORCKUM MUk po3goaio-
yuel, pazpaboTaHbl IpeXiae BCEro ypajbCcKOW LIKOJIOH 3KOJOroB noju
pyxosoactsom C.C. llIBapua. CornacHo 3TUM NPEACTARICHUAM, MUKDPO-
9Q0AFOUUOHHDLL NPOLECC HPOXOAUT CIEeNYIOIINE CTAAUN: 1) BOSHUKHOBE-
HHWe MOpP(ONOrMYeCKMX M3MEHEHUMH B NONYIALMY [IPY aJANTALIMU K KOH-
KPEeTHBIM YCIOBUAM OOMTAHUS, 2) HAKOTUICHWE BCJACA 34 3TUM (PU3HONO-
TUUECKMX U3MEHEHUH, 3) NoaBJeHHUEe DUOXMMUYECKUX U3MEHEHUH B
OPraHM3ME U COOTBETCTBEHHO M3MEHEHUWH reHEeTHUECKOM MHDOPMALIUH;
4) obpa3oBaHUE HORBIX MOABUAOR; 5) 00pa3oBaHue HOBBIX BUIIOB.

CKOpocCTh, C KOTOPOH IreHETHYECKUEe M3MEHEHMSI PACTIPOCTPAHSAIOT-
CS B HONYAALMKM, 3aBUCUT OT €€ BeNuuHllbl. B HeBoabMX nonyasumsax
MepecTPOMKA re HETUUECKOTO KO/1a MPOMUCXOAUT ckopee. C apyroi cTo-
POHBI, MEHBLUKE MTONYAALMHU (HAIIPUMED, HA OCTPOBAXx) 00nanaoT, Kak
NpaBUI0, MEHBIIHM IEHETUYECKMM PAa3HO0OPA3MEM M MOTOMY OBICTpEE
BLIMHPAIOT I[P U3MEHEHMHU YCIIOBUM,

B HacTosAnee BpemMs NpoLecchl MHKPO3BOMIOIIMHU HAKDOIEe HHTEH-
CHUBHO NMPOTEKAIOT MO BAUSIHMEM aHTPONIOreHHbIX (hakTopoB, CoracHo
PE3YNBTATAM COBPECMEHHBIX UCCIedOBAHMIE, 10CTATOYHO Beero 80 noko-
JIEHUM y TPBI3YHOB, ODUTAIOILIMX B 30HE 11POMBIIITCHHOIO 3aTPA3HEHMS
4yT70OBI B MX NONYASLIMA BOSHUKIH a1aiTauli K HORbIM IKOIOTUYECKHUM
(hakTOpaM, 3aKpenieHHble H4 reHe ’MUeCcKOM YPOBHE.
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Buaosoe pasHooOpasue ABASETCd OOHOM M3 BAXXHEHIIMX XapakTepu-
cTUK 3KOocUCcTeMEI. BecbMa THMHMUHOM U MOCTOAHHO I YepToH co0DIIEeCTR
SIBJISICTCA CPAaBHUTENBHO Manoe YMCI0 BUAOB, NPEICTARICHHBIX DOIbITUM
yucaoM ocobeit, Wi donbion BuoMaccoil (BUAbl-T1OMUHAHTEL ), U DOJIb-
1110€ YUCIO BHJIOR, BCTPEYAIOIIIUXCH peako. M3-3a 5TOro npupoIHee 3K0-
CHCTEMEI COCTOAT U3 OTPOMHOTO yucaa BuaoB. CyinecTsopaHue HehOMb-
L1010 YMC/a BUAOB-JOMUHAHTOB C MHOMMMU peAKUMHU BUIAMM BCTpeYya-
€TCS KaK Ha 0qHOM Tpoduyec KoM ypoBHE (TPOayIIEHTEL, KOHCYMEHTH U
T. J.), TAK U B OTACAbHBIX CUCTEMATHYECKHUX IpyIax (HarpHuMep, UBET-
KORBIE PACTEHHUA UM HACEKOMEIe). B Xx0a€e 3BONIOUMOHHOIO pa3BHTUA
3KOCHMCTEM MHOTOKPATHO MPOUCXOIKUIA CMEeHA JOMUHUPYIOLIMX BUOOB.
3auacTyio Haudolaee YacTO BCTPEYAICLIIMECH BUALI OKa3bIBAAUCE HECITO-
COOHBIMM BBLAC PXAaTh U3MECHEHUA NCHCTBUS TOTO WM MHOIO 3KONOTHYEC-
Koro dakTopa, a peaKHe BYbl OKA3bIBANUCh DOJice CTOUKMMH U [TOJTY-
YA/l NPEeUMVYILECTBO (HarpUMED, BBIMUPAHHE KPYITHbIX MPECMBIKAIOLLIMX -
Cd M Pa3BUTHE MIICKOIMHUTAIOWMAX B KOHIE MEJNOBOro IIepuoaa).
[1ponyKTUBHOCTE 3KOCUCTEMBI, TAKUM 00pa3zoM, COXpaHUNACh U JaXe
yBenuduiIachk. [lpeumyinecTso BUAOBOTO pa3HOOOpa3Hs 3KOCUCTEMBI 3aK-
J0YAeTCH B MOBHIMICHUM CTAOMJIBHOCTH, 1. €. BEDKIIBAEMOCTH, COODIIICCTRA.
CoxpaHeHHe BUIOROIO pa3Ho0Opa3usi OPraHU3MoB, KOTOPOE CO31ABAIOChH
B [IPOLIECCE UIUTENLHON 2BONIO UMM BHochepsl, ABndeTCd [EpBOOYEpe-
HOM 3agavyed BceX MEPONPUATHIT MO oXpaHe npupoasl. PazHooOpasue
KM3HEHHBIX QOPM JOMXKHO CUMTATHCA HalMOHAABHBIM M HHTCPHALIMO -
HANBHBIM COKPOBHILEM, 0DA3aTENEHEIM YCIIOBHMEM COXPAHEHH A IKOCHC-
TeM U obecrneyeHus JaabHEHIIEr0 CYIIECTBOBAHKS UE0BEKA.

KoHTpO/IBHEIE BONPOCHI

]. KaKOBHI CTPYKTYP2 3KOCHCTEMEI ¥ €€ XapaKTepuCTUKH?

2. Yto takoe 6uoM? (OxapakTepu3yidTe OCHOBHbIE €CTECTBEHHBIE BKOCHC-
TEMbI B Pa3/IMYHBIX PETHOHAX.

3. Kak xraccuduumpyiorest 3KocucTeMby”?

4. Yro Takoe cykueccuu? I1pyBeauTe WX XapakTe pUCTUKH,

5. B uem 3axmnovalotcs pUHLUARL GYHKLIMOHUPOBAHUS 3KOCHCTEM?

6. [TousTe o nonynstuuyn. Kakx MoXHO oxapakTepu3oBaTh HOMY/ISLUMH, HX
CTpYKTYPY (BO3PACTHYIO, TTOJIOBYIO) ¥ TPOCTPalCTBEHHOE pa3MelllcHKe ocobein?

7. KaK olIeHMBAETCA pOCT HONY/BILIMH, YEM OOBACHAIOTCA KONeOaHHs II0T-
HOCTH NOMYIAUMHA U MEXAaHU3MB! UX PETYISLMKU (CUCTEMA «XHULITHMK—XEPTBay)?

8. Kak onpeaenurs 3kon0ruyccky Huiuy? ChopMyTupyiTe ¥ 060CHYHTE
OpuHLun Iayae.
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Iaasa 3. BBAAUMOOTHOHOIEHHUA
OPTAHHU3MA U CPEJ/IbI

Okpyxatwoiast cpela XapaKTepu3yeTcs MHOXECTBOM Pa3HOODPa3HbIX
JUHAMHUYECKUX [IPOLIECCOR U ARIEHMH, Pa3BUBAIOIIMXCS BO BpEMEHH U B
MPOCTPAHCTRE U OKA3BIBAIOIIMX BAWSHME HA XUBbIE opraHU3Mbl. OHa
C1araeTcs M3 37ICMEHTOB HEOPraHM4YeCKOM ¥ OPTAHUYECKON ITPUPOIB M
BEIECTR, IPMBHOCUMBIX 11POU3BOCTREHHON IEATENLHOCTRIO UETOBEKA.
He Bce 13 3TUX COCTABAAIO LMK OMHAKOBEI 110 CBOEMY 3HAYEHHIO: OIHU
3MEMEHTH! U BELWIECTBA MOTYT OBITh HEODXOAMMEl OpPraHu3My, APyrue
HEeUTPANTLHBL, a TPETEH MOT'YT 0KA3blBATE RPEIHOE BO3AEUCTRUE.

Ixonoeuteckuii paxmop — 3TO KAKO-mnubO 3eMEeHT MK /110D0H na-
paMeTp cpenbl, ciocOoOHBIN OKA3ZBIBATE BIMIHUE Ha XUBBIC OPraHHU3MBbl
M HETOCPEACTBEHHO BO3AECHCTRYIOIMI Ha XapaKTep u MHTCHCUBHOCTH
NPOTEKAOLINX B IKOCUCTEME NPOLECCOB. ZKHBBIE OPraHU3Mbl pEarupy-
0T HA HUX TIPUCHOCODUTENLHLIMKM PEAKUMIMU, BbIpaDOTABIIMMHUCS B
npolecce 3BONOUMU. OQuH ¥ TOT Xe (HaKTop y PasHEIX OPraHU3MOB
MOET BbI3BIBATH PA3NUYHbIe peakiink. COBOKYMHOCTh (baKTOPOR, BXO-
JSLIHX B COCTAB (PYHKLUMOHANBLHOM CPeanl OBMTaHUs X i BBIX OPTraHU3MOB,
HETMOCTOAHHA, a B TEUCHUC XHU3HHK YICNBHBIA BEC TEX MM UHBIX (DaKTo-
PORB MECHAECTCSH.

3.1. DKonornyeckne daxropsl cpeabr OOUTaAHNSA

Bce 3konornyeckue GakTops MOXHO pa3ge/ldTh Ha TpU OCHORHEIE
rpynne: abuoTHueckue ((PakTopbl HeXHMBOW NPHPOAbI}, OMOTHYCCKUE
(baxTOpHl XKMBOH NPUPOALI) U AHTPONOTEHHbIE (BOIHUKAIOIINE B PE3YJIb-
TATE YEJIOBEYECKOM JAeATCAbBHOCTH ).

Abuomuveckue ghaxmopst — 370 COBOKYNHOCTh YCIOBHH HEOPTraHU-
UECKO#M CPEBI, BAMSIONINX HA opraHu3M. CTPOEHHE HOBEPXHOCTH 3EM-
U (peabed), re0JOTHYeCcKHe U KITIMMATUYECKME Pasnuuus 00yCIORIUBA-
10T BoJbLIOE pa3HooDpasue abHoTHUHeCKUX Bo3aedcTau . K yncny abuo-
THYECKUX (DAKTOPOB OTHOCATCH:

o KJIMMATHUYECKKE (TEMIIEPATYpa, AaRICHHME, RIAXHOCTh BO31yXa, OC-

BEILEHHOCTb, CKOPOCTb BETPA),

® XUMMYECKUE (COCTAB BO3AYXA, BOJABI ¥ [TOYB):

¢ OYBEHHbIE, N 3na(doreHHEIE (MEXaAHHYECKHE N HU3MYECKHE Xa-

paKTepUCTUKH MOYBLI) B oporpaduyeckie (pesibe MECTHOCTH).

Buomuueckue chakmopet — 3TO COBOKYITHOCTL BIIMSHUS [POIIECCOB
KU3HEAESTETbHOC ' OALIMX OPTAHM3MOB Ha Apyrue. OHU HOCAT CAMBIHA
pPa3sHOOOPA3HBIA XapPAKTEP M POSBIAIOTCH RO B3aUMOOTHOIIIE HUAX Opra-
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HM3MOB IPU UX CORMECTHOM OOMTaHUM, KMBLIE CYLIECTBA CIAYXKAT UC-
TOUHWUKOM MUUIK U1 APYTHX OPTAHU3MOB MITH CAMU SIBASIOTCA 110 OTHO-
UIEHHIO K HUM XMIIIHUKaMU (HOTpeDbuTEeNsIMU), MOFYT OBITh Cpeo# 00u -
1AHMS, OKA3BIRATE XUMHUECKOEe H MEXaHHUYecKoe Bo3aeHcTBHEe, TakuM
00pa3oM, HEHCTRUE DUOTHYECKHMX (DAKTOPOR NPOSABILICTCS B HENOCPE -
C rBEHHOM BJIMAHUH OPTaHU3MOB ApYT HA IPYTa.

B coBpeMeHHBIX yc10BugX O0NbHIOE 3HAYEHHE TPUODPETAET BIUL -
HME YEIOBCKA HA XHBbIC OPraHU3MEL. Bee Ruasl pazHOOOpa3HON OeATe b -
HOCTH UENOREKA, BO3AENCTRYIOLIUE HA OPTaHUYECKUH MHP, HA3bIBAIOT-
Cs1 AHTPONOreHHBIMUA (PaKTOPaAMM.

B peaynbTate aHTPONOre HHOM 1eATeNLHOCTH U3MEH e TCS pelbed U
XMMUYECKUH COCTAB 3€MHOW MOBREPXHOCTU, aTMOCHEepa, IPOUCXOAUT
nepepacnpeneneHue NpecHor BOIbl, a TAKXKE MEHAETCS KIMMAT NaHe-
bl B LENOM, THKBUAUPYIOTCH OTIENBHEIE ECTECTBEHHbIE DMOreOLEeHO3bI
W T. 1. 3HAUCHHMEC aHTPOMOre HHEIX (DAKTOPOB, 0 MEPe TOr0 KaK YENOBCK
BCE [10JHEE 3aBOCRBIBACT M MOAYMHACT ceOe MpUpoay, NOCTOAHHO BO3-
pacTaer.

[TomuMo 3TOrO, BCe (PAKTOPEI AeNATCA HA [IePUOTUYECKUE U HETIE -
proanuyeckue. ITepRUYHBIE HEpUOTUYECKHE (DAKTOPBl 0OYCIOBJIEHBI Bpa-
HIeHHUeM 3eMJIn BOKPYT cBOEH ocH M ROKPYr ConHua. DTo cyToYHAas CMeHa
OCBEellleHHOCTH ¥ cMeHa BpeMed rola. Onpenensioniee 3Haye HUE 31€Ch
UMEET MEpUOINYECKOE HIMEHEHUE NOTOKA COJTHEYHOIO U3NIYYEHHA, TTa-
JIAIOLIETO Ha TOT MM UHOM YYACTOK 3eMHOH NoBepxHocTH. MHorue ¢u-
3M4ecKHMe U XMMUYECKHE (haKTophbl (BIAaXHOCTh BO3/1yXa, €ro TeMIiepary-
pa, OCafKu, AMHAMUKA YHCAEHHOCTH OPraHHU3MOR) sBISIOTCI BTOPUYHbI-
MU NEPUOAMUYECKUMH, ODYCNOBJEHHLIMHM HalWyMeM MNEepRUYHbBIX.
K HenepuoanueckuM GakTopaM OTHOCATCA CTHXMAHEIE SRJICHUA (3eM-
JETPACEHUS, IIOXKAPDI, H3BEPXKEHUS RYJIKAHOR), HEKOTOPBIE MOYREHHEIE,
FPYHTOBEIE M AHTPONOTeHHbIE (DaKTOPBl. OHU TMO0 NOCTOSHHO CYLECTBY-
0T, 10O MPOABAAIOTCA DE3 KaKOH-THD0 NEPUOIMYHOCTH.

3.1.1. Baxcueitwue abuomuueckue haxmopot

JIyuncetas sneprua Connma. KoauuecTBO 2HEPrUK COMHEYHOTO MTY-
UCHMS, 1AfA0mero Ha 1 cM? BepxHeil rpatuibl aTMocheps! 3eMAU 13 Te-
teHue | MUH, NpaKTHUeCKH He U3MEeHAeTCd 1 paBHO 8 29 JIX/(cM?* MUH).
D1y BeIUUMHY HA3BIBAKOT CONHEYHOH nocTod oM. Ho pacnpenenerne
3TO¥ IHEPTUM IO NOBEPXHOCTH 3EMAM 3aBUCUT OT ILTUPOTHI MECTHOCTH,
cocToaHus arMocdepnl. BEICOTHE COJTHIA Hal TOPU3OHTOM M JIp.

Oxono 99% 3Repruu CoOaHEYHOTrO M3AYIEH WS COCTARIAIOT Jy4YH C
L1nHo# sBonHbl 170—-4000 1M, B TOM 4HCIE!

48% — Bronmast uacTb ciekTpa (400760 11m);

81



/
Paszdea I. BHOCOEPA H TEAOBEK

45% — undpaxpacnbic nyyu (bonece 760 HM);

7% — ynprpaduonetossie nyuu (Mexee 400 HM).

Pazauunbie y9acTKHU CNIeKTpa [I0-pa3HOMY BO3AEHUCTBYIOT Ha XKHUBBIC
OPraHv3Mbl. Paauanus, akTUBHO y4acTBYOILAs B GOTOCUHTEIE , UMEET
INTUHY BONHH B auana3zoHe 380—710 umM (44% Bcell Iy4ucTOl 3HepIruK),
OCTATbHASA YACTh COTHEYHOrO CIEKTpa HE MOXET CJIYXHTH HCTOYHHKOM
SHEpTHU IS 3€€HOT0 PacTeHUA. BUOIUMBIA CBET BIUAET HA CKOPOCTD
POCTa ¥ pa3BUTHUS PACTEHUH, HA UHTEHCHBHOCTH (DOTOCHHTE3a, HA AKTHB-
HOCTb XXMBOTHBIX. Y IbTpacdbHONeTOBbIE TySH € IUTMHOH BoNHBI 250—300 M
CTUMYTUDPYIOT Y JKMBOTHEIX 00pa3oBaHue BUTAMUHA D, HO ryOMTEABHO
JeHCTBYIOT Ha MHKpoopraHusMbl. MHdpakpacHble n1y4H ¢ ANUHOH BON-
Hbl Oonee 1050 HM IIPUHMMAIOT yYacTHe B TEM1o0OMEHE pACTEHUIA.

C myumcToli 3HEeprued CBA3aH QaKTOP OC8eujeHHOCHI MECTHOCTH.
Bcrnencteue BpameHHWs1 3eMITH IIPOUCXOAUT CMEHA BpDeMeHU CYTOK, U3-
MEHAETCs MPOJAOKUTENBHOCTE CBETOBOTO AHA. PacTeHUS U XXUBOTHBIE
B [IpoLecce 3BOJIOIUH BRIPadoTa1u 0Co0ble MEXAHM3MBL AJaNTalMHU K
CMEHE OCBEWIEHHOCTH. ¥ HUX CYLIECTBYIOT CYTOUHBIE DUTMBI aKTUBHOC-
TU, KaXbI# BUA IPUCTIOCODNEH K onpee A€ HHOM NPOA0LKUTENbHOCTH
CBETJIOr0 U TEMHOro BPEMEHH.

Baaowcnocms 6030yxa — comepxaHue B BO3lyXe BOASIHBIX I1apOB,
B HipkHuX cnosix atMocgepsl a0 BbicoT 1,5—2,0 kM copepxutes 50% Beeit
Blaru. Abcoaiomuas aaaxucrocms 603dyxa — 3To Macca BOASHOTO Tapa B
1 M Bospyxa. BraxHocTh Bo3ayXxa gpnserTcs GyHKUHeH TeMIepaTyphi:
MPY K2KN0H KOHKPETHOU TeMIlepaType CYUeCTBYET MaKCHMaJIbHOE Ha-
CHIIIEHUE BO3AyXa BOAAHbIMU NMapaMK. OTHoLeHHe abCoMIOTHOH Blax-
HOCTH BO3/[yXa K MAKCUMAJIBHO BO3MOXHOMN BA&XHOCTH IIPH TOH Xe TeM-
nepaType Ha3blBAETCH OTHOCUTENLHONH BIAXHOCTBIO, 3Ta XapaKTepHCTU-
Ka BBIP2XaeTCs B IIPOLEHTAaX.

HedHudTt sBnary (pasumiia Mexay IaHHbIM U MaKCHMalbHBIM HAChI-
IEHHEM) UIPAET CYUIECTBE HHYIO pOJIb B TPOLECCaX Pa3BUTHS X PA3MHO-
KEHHUST pACTEHM, 0Ka3blBaeT BIMAHUE HA YypoxardHOCTh. Hem Bonbuie
JeUIUT BAary, TeM CYLIE BO3AYX, TEM HHTEHCHBHEE IPOUCXOAUT B HEM
HCMapeHUe U TPaHCUpauud. PacTuTeNnbHbI€ 0PraHU3MBI IPUCIIOCOOU-
JIMCh XKUTh T1IPH Pa3MMYHbIX KonebaHKAX BIAXHOCTH, OlHAKO [IEPCYBIax-
HEHUE BO3AyXa OHH NIEPEHOCAT, KaK TIPABUIO, ferye, YeM JUTHTCIbHYIO
3acyxy. ZKMBOTHbIE, B OTAMYME OT pACTEHUH, UMEIOT BO3ZMOXKHOCTD BbI-
OUpaTh ONITUMATbHbIC YCTOBKS BIaXHOCTH 1 00ManaoT bonee copeplileH-
HBIMM MEXaHHU3MaMH PEry;IAinU BoaHoro odMeHa. Ho ¥ cpeay Hux ecTh
TaKHe, KOTOpbI€ HE BLIHOCAT KaK A€GUIIUT BIATH (KOMapBl, MOKDUIIHI,
MOJUIIOCKH), TaK U Ype3MepHOe yBJaXHCHUE (HanpuMep, oduTaTenu
MyCThIHB).
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(Ocadku TeCHO CBA3ANB ¢ BAaKHOCTDIO BOJAYXA W NMPCICTABIAIOT
cODOM pe3yabTaT KOHIEHCAIIUY BOISAHbIX NTApoB. KOHAeH AU CTAHOBUT-
Cs BOSMOXHOM Oytarofapsi CHUXEHUIO TeMINIEPATyPH o Mepe yAaleHUsA
Ol IIOBEPXHOCTH 3eM/IM M JOCTHXEeHHUS Ha BhicoTe |—2 KM ToYeK pocChI.
OIHUM U3 YCIOBUU KOHAEHCAIIMH BOAAHBLIX TAPOB ABJSETCH HAMTHYUE
LEHTPOB KOHAEHCALIMU WU KPUCTANTU3ALKU (MOPCKOM CoM, MUHE-
palbHOW NbLIK, TBEPALIX NPOAYKTOB Cropanus). Ocajku MoryT ObTh B
BM/1E JOXAA, CHera, rpaga, Mopocu U T. 1. CyTouHoe U roJloBoe pac-
[ pedeseHUe 0CaaKOoB, a TakXe uX ¢hopmMa 3aBUCAT OoT KJIMMaTa B NaH-
[IOM DET'HONE, MBKCHMBJIBHOC KOMHYECTBO 0CAgKOB BbITIAAAET B TPOIIH -
kKax — g0 2000 mM/ros, MUHHMAaNbHOE — B mycThIHsX — g0 0,18 MM/roa.

Heuxcenue 6o30yuitivix mace (gemep). llpuunHo# ob6pazoBaHUs Bo3-
AYIIHBIX IOTOKOB ABJIAETCS HepaBHOMEDHBIX HAarpes pa3HbIX y4acTKoOB
3€MHOMU MOBEPXHOCTH, CBSI3aHHBIN C paauaiiHoHHEIMU XapaKTepHCTHKAMHA
3emu. 3a CYET NOABEMA HATPETHIX MACC BO3AYXa y NOBEPXHOCTH 3eMIH
thopMupyercst 061acTh MOHUXKEHHOTO JABAEHUS, B KOTOPYIO H YCTPEM-
JsieTed BeTpoBoii motok. Ha Bo3ayx aeicteyeT Takxke cuna Kopuonuca,
obycnopnennasa BpamiedueM 3eMan. OHA paBHa HYITIO HA DKBAaTOPE H
MakCUMaibHa Ha nomocax. B CepepdoM nnoaywiapuu cuna Kopuonuca
oTKNONUAET BO3YX BIpaBo OT HANpaBAeHUA ero ABuxeHus, B KOXHoM
NoAyIIapUuH — BAEBO. JBUXKEHUE BO3AYXA ABAACTCA OJHUM U3 TTaBHbIX
(haKTOpoB, BO3AEUCTBYIOLLIMX HA KIUMAT, TeMIIEpaTYPHBIH PEXUM aTMO-
chepbl, HCIIAPEHHUE BJIaT¥ U TPAHCITUPAITKIO BOJIbI PACTEHHAMHU.

Haenerue ammocghepor. Haxomamuiics Haj 3eMiIeld BO31yxX 0Ka3bIBaeT
NABIEHHE HA e IOBEPXHOCTh U HA HACEISIONIHUE €€ KU BbIE OPTAHU3MBI.
HopmanbHbeiM atMocepHbIM AaBieH1MeM cunTacTca naenenue B 101,3 k[1a,
nnu 760 Mm pT. cT. [lo Mepe yBemUeHUA BBICOTHI HAJ [TOBEPXHOCTLIO
3cMIIM AaBlIeHHe yMeHbisaeTesi. Ha rparidie BeuHbIX CHEroB B ropax
NapneHue cocrabaseT Bcero 300 MM pT. ¢T. Ha noBepxHocti 3emam Cy-
[ICCTBYIOT 0DIACTH NOCTOAHHO NMOBBIIIEHHOIO MK NOHUXKEHHOTO 1aB-
JIeHUs. KpoMe Toro, Hab/1104a107Cd CYTOUHbIE PAYKTYalluU AaBAEHUA,
HANpUMED, MAKCUMYMb! 1aB/IeHUSA [IPUXOAATCA 0ObIMHO Ha 3—4 1 1516
1acos.

Cocmag nousw. 1lousa Kak cpena oOUTaHUSA XUBBIX OpTAaHU3IMOB
06;1anaeT OCOOBIM XHMMYECKHM cocTaBoM. CBbiite 50% MuHepaibHOTOo
¢oCTaBa IOYBLI 00pa3oBaHO KpemHedeMoM (Si0,), 1-25% npuxonurcd Ha
riuHoseM (AlL,O,). ot | 1o 10% — Ha okcuanl xenesa (Fe,0,), o1 0,1 1o
5,0% — na okcuab MATHMS, Kalud, Kansiuud, pocdopa (MgO, K,0, Ca0,
P205)- Opranunyeckue BCIECTRA, HAXOAAIIIMECS B TOYBE, BKIIQYAIOT yT-
JIeBoabl, OEJIKM, XKUDBL, a TAKXKE PA3TUYHBIC CMOJIBI, BOCK, AYOUTbLHbIE
Bewectra. Opranuyeckue BEIECTBA B TOUBE MUHEPATU3YIOTCA C 00pa-
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30BaHHUEM I'yMyca (IT0JopOJHOro Cos, NeperHosa) u DoJiee NpocThiX
BelleCTs — Boabl, CO, 1 aAp. bonbliloe 3HayeHHe A1 pOCTa U PA3BRTHS
pacTeHUH HMeEeT CofepXaHUe MUKPO2JIEMEHTOB B [TIOYBE (XKenesda, LHUH-
K2, HUKeNsd U 4p.). Bea1uko B NoYBe U KOJAWYECTBO MUKDOOPraHU3MOB.,
Hanpumep, B | r n1oA0pOAHOM IOYBH COAEPXUTCH OKOJIO 2 MApa DaK-
TePHUH.

CooTHolueH1e TBepAbIX YACTHIT Pa3NHYHbBIX PA3MEPOB OMNPEALISeT
Mexanuyeckuil cocmae noue. Paznnyalor necuanbie, CyrecyaHple, Cyrian-
HUCTbIE W ITTMHUCTHIE NTOYBLI (COAEPXAHUE NECKA B HUX U3MEHSAETCS OT
90% B nepsbix g0 20% B nMocaegHUX). MexaHUYECKUIT COCTAB U CTPYK-
Typa ONPEAesIOT BO3AYX0- U BOAOTPOHUIIAEMOCTD OB, TEIUIOEMKOCTD,
BAAXHOCTb, a CIE0BATENbHO, U YCIOBUASA XU3HU B NTOUYBE XUBOTHHIX,
pacIrpejejeHUe KopHeit pacTeHUi M T. 1.

Penvegh mecmuocmu 0Ka3biBaeT BIMAHME HA NIPOLECCHI MOYBOOOpa-
30BaHUA, CTENEHD YBAAXKHEHMA TIOUBBI H BO3YXa, TEMIIEpaTypy IOBEp -
XHOCTH, Pa3BUTHE KOPHEBLIX CHCTEM pacTeHUil. bonbuoe snaveHue
UMEET OPUEHTHPOBKA CKIOHOB 110 OTHOLLEHUIO K CTOPOHAM CBETa, OT 4€ro
3dBUCUT OCBEIEHHOCTh MECTHOCTH M xapakTep Oucuenosos. Penped
CYLIECTBEHHO BAUsIET HA NIPOLECCHI IEPEHOCA M PACCEUBAHUS BPEAHBIX
pUMecei B aTMoCQepHOM BO3ayXe U BOAHOH cpeje.

M3 pakTopoB BogHO! Cpeabl U XHU3HK OPraHK3MOB HauboJlee BaxX-
Hb! TAKHE XaPaKTEPUCTUKHU, KaK TEMIIEPATYPHAA CTPATH(PUKAIIU A, NTPO-
3pa4HOCTh, CONEHOCTL, KOJIMYECTBO PACTBOPEHHBIX B BOJE ra3os.

Temnepamypnas cmpamuuxayus (A3BMeHEH ME TEMNEPATYPI 110 BbI-
COTE BOJOEMA) OKA3bIBAET BARAHUE HA PA3MENIEHUE OPraHU3MOB B BOJIE,
Ha NEpeHOC M pacceuBaHue nnpuMece. Bausnue atoro ¢pakTopa 3aBUCUT
OT BDEMEHHU rofia, reorpa¢puueckKoro pacroioXeHus BoJoeMa, Npo3pay-
HOCTH BoAbl. B neTHee BpeMs Haubosee TeNnble BOAbI pacrnonaraloTcs y
NMOBEPXHOCTH, 4 X0M0RHbBIE — y IHA. 3UMOK HadmwoaaeTcs odpaTHas Kap-
THHA: MOBEPXHOCTHbIE XOMO/AHbIE BoAbl ¢ TeMnepaTypoit Huxke 4°C pac-
MOJAralTCsa Haj CPaBHUTEALHO TENIbIMU, UMEIOILIMMHU, KAK NPABUIO,
TeMIiepaTypy okojo 4°C. 5To IPUBOJMT K BpEMEHHOMY IMTPEKPALIEHUIO
BEPTHKAJIBHON ITUPKYJISALUMU BOJLI U TO3BOMSIET BOAHbIM OpraHu3Mam
BBIKHTDL B 3UMHEE BPEMSI.

{Ipo3paunocms Boabl ONPEAEHSAET KOMUYECTBO COMHEYHOTO CBETA,
TOCTYTAIOILETO B BOMY. W, CAEI0OBATEBHO, MUHTEHCUBHOCTD MpoLiecca §o-
TOCHHTE3a B BOAHBIX pacTeHUsIX. B MyTHLIX BogoeMax GOTOCUHTE3UPYIO-
IIHE PACcTEHUA OOUTAIOT TOJBKO Y TIOBEPXHOCTH, @ B MPO3PAYHOU BOAE
NPOHUKAIOT K Ha rAyOuHY. [1po3pauHoCTb BOAbI 3dBUCUT OT KOJUYECTBA
B3BEUIEHHBIX B HEil MUHEPAJbHBIX YACTHIT (TAUHDI, HIA, TOP(A), Halu-
YU METKUX KUBOTHLIX U PACTUTEAbHbIX OPraHU3MOB.
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Conerocms 600bi CBA32HA C COACPXKAHUEM B HEl pACTBOPEHHBIX Kap-
HOHATOB, CYTb(aTOB ¥ XJ10PUAOB. B NIpECHBIX BOaX UX COAEPXAHUE HE-
BeNHKO, MpudeM a0 80% cocTaBnsoT kapooHatsl. OKeaH HuE€CKUE BOAH
MMEIOT CONMEeHOCThb Ao 35 r/n, Boabl YepHoro Mops — 19, a MepTBoro —
a0 260 r/n ¢ npeodnagaHueM XJ10pUAOB K&IUA, HaTPUs, KATbIIUA U Mar-
HuA. KosnyecTso U CoCTae coiel B BojoeMe ONnpeaensaoT BUA0OBOU Co-
CTaB XHMBbIX 0PraHU3IMOB, TIOCKOJbLKY O0NBUIMHCTBO OPraHU3MOB IIPUCTIO-
coBIeHO K TOMY WM MHOMY 3HAYEHHIO COJTEHOCTH BOAB! M NTOTHOAET NpH
nepeMeeHMY U3 MOpCKOH BOAbI B IPECHYIO U HaobopoT.

H3 2a308, pacmeopenibix 6 60de, epBooUuEpe/IHOE 3HAYEHUE HMEIOT
KUCITOPOA W YIVIEKUCABINA ra3, oT KOTOPhIX 32BUCAT QOTOCHHTES M AAbIXA-
Hue pacTeHui. HakonneHue Kucinopoaa B BOAE MPOUCXOAUT BCAEACTBUE
AEATEIbHOCTH POTOCUHTE3UPYIONIUX PACTEHUI U MOCTYIUTEHUA U3 aTMOC-
¢depsl. Hem BRILLE TEMNepATypa BOALL, TEM HUXE PACTBOPUMOCTD B HE#
kucaopoaa. Hepocrarok KMcIopoaa BeAET K TpOLECCaM IBTPOMHKALIUH,
T. €. U30BITKY MEPTBOM OPraHUKH, 3aUIMBAaHUHIO BOJOEMA. YTIEKUCHbIH
ras, CoaepXxaniMucs B soge, obecneynBaer npoyecchl poTocuHTe3a. Ero
KOMTHYECTBO B BOJE 3HAYUTENbHO DoAbLUe, YeM B aTMocgepe, bnaroaaps
BLICOKOH paCTBOpUMOCTH.

Kaxnslii BUO opraHu3Ma, oduTalomUil B Boje, IIPUCITOCODIEH K
oTipeeieHHON Kucaomuocmil cpedsl (noxaszamemo pH). Kucabie Boast
uMeT nokasarenb pH = 3,7—4,7, wenounbie — 6onee 7,0, BoabinHCTBO
IIPEeCHOBOIHbLIX pbIO BhIACPXUBAET nokazarenb pH ot 5 no 9. I1py uamMe-
HEHHH KHCJIOTHOCTH W BbIXOJ€ 32 MIpeiebl 3Toro JuanaloHa Habdmoaa-
eTCA MacCoBasi TMOeNIb JKMBbIX OPraHU3MOB.

3.1.2. Hexomopbie buomuneckie gpaxmops

Mexmy pa3amUuHBIMU BUAAMM OpTaHM3MOB B OHOLIEH03aX BO3ZHUKA-
IOT onpeie e HHBIE CBA3H, 0OCHOBAHHBIE HA MUIIEBLIX U TPOCTPAHCTBEH-
HBIX B3aUMoOTHoWeHUAX. Cpead padHoobpasHbiX GopM TaKUX CBs3ei
MOXHO BbIAEAUTD CACAYIOLIKE (OCHOBHbIE): HEHTPANU3M; CUMOKO3; aH-
THOKO3.

Heiimpaauzm xapakTepU3yeT TaKylo GOpMy CBsA3el, IpU KOTOPBIX
COBMeCTHO 0DOMTAIIKE HA OJHON TEPPUTOPUK BUABI PA3HBIX ITONYAALIMiH
He BAUANOT APYr Ha Apyra. UHBIMU cloBaMu, 0cOOU Da3HbiX BUJOB He
CBA3aHBl MEXAY CODOM HermocpeACTBeHHO, HanpuMep, GeNKH | JIOCH,
XUBYIIUE B OAHOM JIECY: MEXIAY HUMU HUKAKMX KOHTAKTOB HE CYILIECTBY-
€T, T. €. OHK HEMNTPAJILHbI 110 OTHOLWIEHKIO APYI K ADPYTY.
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Pazgen 1. BHOCPEPA H YE/IOBEK

Cumbuo3 — npejcraBiaseT co6oil GopMbl CBA3eH, IpU KOTOPLIX Opra-
HU3MbI ABYX PA3HbIX BUJIOB WU ORUH U3 HUX IOJTYHAIOT BBITOJbI OT CO-
CYyUIECTBOBAHUA. B 3aBUCUMOCTH OT XapakTepa CUHMOHOTHYECKUX B3aH-
MOOTHOLIEHHH B NPUPOE PA3IRYAIOT MYMYaAu3mM, npomoKoonepaluio u
KOMMEHCAAU3M.

Mymyaauam npoABAsAETCA TOTAA, KOTAA HE TOABKO 006a BUAA U3BIE-
KaloT TMOJb3Y U3 COBMECTHOTO CYLUIECTBOBAHKA, HO IaXe XUTh APYr 0e3
apyra He MoryT. [IpuMepoM TakMX B3aUMOBBITOHbIX OTHOWEHWH MOTYT
CJIYXWUTbh MUKPOOPTAHU3MBI B XKEIYAKE XKBAUYHBIX KOIIBITHBIX: [IEPBbIE Bbi-
padartblBaloT GEpMEHTHI JI/1s PACWIETICHU A [IE/UIF0035] B IPOCThIE Caxa-
pa, IpM 3TOM 110J1y4ast [UTsl ce0sl FIMIY M YCIOBUS 7151 DA3MHOXEHUA, BTO-
pble CO3AI0T YCA0BHSA XXHU3HU MUKPOOPraHU3aMaM, oTpediag pacuen-
AeHHYIO UMM nuwy. PopMy MyTyaauima NpUHUMAIOT OTHOWEHUS
MHOTUX MYpPaBbeB U T/IE{: MYyPaBbHU 3A11ULLAIOT TJAEH OT BPATrOB, & CAMU
MUTAOTCA UX BbLIeJeHUAMU. OTHOLUEHUA NMPU MYTYyan3Me DbIBAlOT Ha-
CTOABKO CHJIbHBIMH, YTO B HEKOTODBIX CIY'1asix THOEAL OAHOI0 U3 BUAOB
MOJXET NPUBECTH K THOENHU NTapTHEPa.

[Ipomoxoonepayus Kax popma CBA3eH BOZHUKAET TOrJa, KOTAA CO-
BMECTHOE CYIIIECTBOBAHUE BBITOJAHO KAXI0OMY BUY PA3HbIX MOy,
HO coBceM He obsa3arensHo s Hux. Haubonee spkuM npumMepoM TaKux
B32aUMOBBITOAHbBIX OTHOLUEHUHA CYXHT COXKUTETBCTBO TaK Ha3biBA€MbIX
K/1y0eHbKOBBIX DaKTepuit U D000BREIX pacTeHUH (ropoxa, Gacoau, cou,
KJIEBEPA U T. A1.). BTH DaKTepuu, ClOCODHBIE YCBAaUBATh 30T U3 BO3/1yxa
Y [1pe€BpalIaTh €ro B AMMHOKHUCIIOThI, [I0CEMSIOTCS B KOPHAX PACTEHUH.
IMpucyrcTBYe BaKTEepHit BRI3BIBAET pa3pacTaHUe TKAHE M KopHs U obpa-
30BaHUE yTOJIeHU — KiyDenbKoB, PacTeHus B cUMOHO3€E € a30THUK-
CHUPYIOIIMMK DAKTEPUAMU MOTYT NIPOU3pacTaTh Ha IOYBaX, OEAHBIX a30-
TOM, 1 oDoranare UM 1104By. BoT nouemy 00D0BLIE KyJILTYPE! BBOAAT B
CeNLCKOX03AUCTBE HHBIH CeBO0bOpOT.

Hpyras ¢opMa [ipoToKoollepaiuu — 06pa3oBaHie MUKOPU3LI — CUM-
OMOTHUYECKUX OTHOIIEeH U rpuOoB ¢ KOpHAMU BICILUX pacTeHUH. [Toa-
3€MHOE TeNo rpuba (MHULe1Mit) TPOHUKAET BHYTPb KOPH, CpPAacTaeTcs ¢
HUM, IIPU 2TOM Ha KOpHE He Pa3BUBAKTCA KOPHEBBIE BOMOCKH. C IIoMo-
b TpUba pacTeHUs NIOIACIIAIOT BoAY U MMHEDaJIbHEBIE BEIIECTBA U3
NOYBbE, 8 rpUObI MONYIAIOT OT pACTEeHUH-TAPTHEPOB YIIeBOAH. JepeBos
C MUKOPU30H PACTYT ropasao ayyiie, yem 0e3 Hee.

Kommerncanusm xapakrepeH IJs1 BAAUMOOTHOUIEHUH, TTPU KOTOPBIX
OJMH U3 ABYX PA3TUYHBIX, HO ODMTAIOIIUX COBMECTHO BUAOB U3BEKACT
TI0JTb3Y U3 TAKOI0 COCYIIECTROBAHUSA, He IPUUMHSSA Bpeia APYTOMY BUIY.
HanpuMep, B OTKPBITOM OKgaHe KPYNHBIX MOPCKUX SKHBOTHBIX — aKyJI,
neabpUHOB, Yepenax — YacTo COMPOBOXAAKT HEDONbLIME PRIOBI-TOIMA -
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HbL. JlouManbl KOpMATCS OCTAaTKaMU [TRILH XXHBOTHbBIX, KOTOPHIX COMpO-
BOXIAOT, 8 TAKXE HX NapasutaMu. baU3ocTs K XpYIIHBIM XUILHHKAM
3A1IMIIAET JOIIMAHOB OT HANAAEHUA. Takue OTHOIIEHUA MEXY BUIAMH
NPUHATO Ha3bIBaTh haxaebnuvecmeom. HaxiebHUUeCTBO IDUHUMAET Pas3-
Hble ¢popMel. HanpuMep, rueHbl oaGHpa0T 0CTaTKH HeJoeAeHHOI ThBa-
MU J0ObIYNK.

3ayacTyio Teaa APYruX OpraHu3MoB MITH UX MECTO OOUTAHUA CITyXKaT
ybexuuemM i apyrux. HanpuMep, Mannku pbid npauyTes Nog 30HTH-
KaMH KpYITHBIX MeZly3, [A€ HaXOAATCS 110/ 32U TON mytanel. 21a ¢op-
Ma B3aUMOOTHOLUEeHHH NoMy4uia Ha3BaHUe Keapmupanmemed. Bee ciuM-
broTHYeCKUE DOPMBl CBA3EH MEXKIY PA3THYHBIMU BHIAMU ABAAIOTCH
NONOXUTENbHBIMU. OHU CMTOCOOCTBYIOT XU3HEACATEIBHOCTH YHACTBY10-
IITHX B HUX 0COOei.

Anmufues xapaxTepusyeT OTPULATENbHEIE, AHTArOH UCTUYECKHE B3a-
HMOOTHOIUEHUA MEXIY OpraHU3MaMU. B 3aBUCMMOCTH OT (popMBE pa3-
TUYAIOT XURHUMECMB0, RADAUMU3M U KOHKYDEHUUIO.

Xuwruyecmeo — MEXBUIOBEIE B3aMOOTHOLLEHUS, TIDH KOTOPBIX
OIHU XUBbI€ OPraHW3MbI (B OCHOBHOM XMBOTHBIE-XUIITHUKN) UCTIONb-
3yI0T B ITUIILY APYTHUE XUBbIE OPraHU3Mbi (KepTBbI). B ocHOBE 3TUX B3a-
MMOOTHOILLIEHUHA NEeXAaT IIKUIeBbIe CBsI3U. MCTOpUYECKH ¥ TEX U Y APYTHX
BUJ0B BhIpadaThIBalOTCH 0CoObIE IIPUCITIOCODAEHHA K B3aUMHOMY CYIlE-
CTBOBaHUIO: ¥ XUIIHUKOB — NMOAMATh XepTBY (CrocobHOCTh ObICTpO De-
rate, ocobas decuryMHas NoxolKa, OCTpbI€ KOTTH), 4 ¥ XKE€PTB — 3allU-
TUTBCA (IUUIIBI, KOMIOYKH, TAHIUPY, 3alUIMTHAA 0Kpacka, CIIocoDHOCTh
CTPOUTb HEJOCTYNHBIE yOexuina u ap.). Kpome Toro, B m060M coobine-
CTBE CDOPMUPOBAHBI MEXAHU3MBI PETYIH MU YUCIEHHOCTH 00eUX nomny-
Jamuit. O0bIYHO UMeET MECTO ONTUMAJIBHAS TIFIOTHOCTD YACTEHHOCTH KAK
A1 TTOTTY S LMY XM IMHUKOB, TaK M JU1A MONYASIIAK XKEPTB.

YpeaMephoe UcTpedaeHne XM ITHUKOB 4aCTo IPUBOIUT K HeXemna-
TeJTBHBIM NOCAEICTBUAM, HAHOCA YIEPO AUKOHA NPHpoe U X03AICTBY
YEN0BEKA, [IOCKOIBKY XEPTBAMU XUIIHUKA 00bITHO OBIBAOT DONbHBIE H
OcimabneHHble 0COOU, YHUYTOXEHUEM KOTODbBIX CAEPXKUBAETCA PACIIPOC-
TpaHeHue Oonesnei. Takum obpa3om, XMIITHAYECTBO — BaXXHLIM (hakTop
€crecTBeHHOro 0Td0pa, CnocodCTBYIOMMIA Y1y Yllle HUIO COCTaBa NONyJIsa-
URA TEX ®AK UHBIX OPTAHU3MOB W 00YCTOBIUBAIOIIUI KX MPOTPECCUB-
Hoe pasputue. C npyroé CTOPOHEI, XepTBhl 0KA3biBAKT aKTUBHOE BO3-
IOEHCTBUE HA XMIIIHUKA, BIKASA Ha UX coBeplreHcTBoBanue. CieoBaTens-
HO, XMIITHUYECTBO ABAAETCH ABVDKYIIEH CUN0H 3BOIIOTIMM KAK XUIIHUKA,
TaK u KepTBbl. HacTHBIM C/ly4aeM XMIIIHUYECTBA ABMSETCA KAHH UOAAUIM —
Moenanue ocobel CBOETO BUAA, YAIE BCENO MOJIOAKIX.
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XUMITHUYECTBO BCTPEYAETCA U y PACTEHU I, 0COGEHHO NTPOU3pACTa-
IOLIKMX HA O JHBIX IMTATEIbHbIMHK BEIECTBAMY MTOYBaxX. ¥ XUIHbIX (Ha-
CEKOMOSIHbIX) pacTeHU CPOPMUPOBATUCE PA3NMUHbIE IPHCITOCODIE HUA
1A TIPUBAEYEHUA W IOBJAU HACEKOMBbIX. Tak, y obuTammei Ha HalIux
DomoTax pOCSHKHM HACEKOMbIE, IPUBJIEUEHHBIE 3aT1AX0M, CAAATCH U IIPU-
JUITAIOT K AUCTY (Ero BONTOCKHU BBIAEMAIOT TUNIKOE BEMIECTBO), KOTOPBIH
CKnagmBaeTcsa. Y TpolluyYecKoro HelleHTeca BEPXHSS YacTh JUCTOBOTO
yepellka UMeeT BHA KYBIIKHA, C INIaAKKX KPAcB KOTOPOTO HACEKOMbIE
COCKaNb3kIBAlOT BHYTPh, 3 BEHEPUHON MYX0JIOBKE CBOUCTBEHHO aKTHUB-
HOE 3axJIonbIBaHMe TUCTHEB-T0BYIIEK. [locae IOMMKKM HACeKoMbIe TTe-
PEeBApPUBAIOTCS C HOMOMWBIO (bEPMEHTOB ¥ OPraHHYECKHX KUCIOT-

flapasumuszm — MeXBHAOBbIE OTHOWEHUA, IIPH KOTODPIX OJUH BUJ
(I1apa3uT) UCTIOJAL3YET APYroH (x03A1MHA) KaK cpelly 0OMTaHUSA HITH UC-
TOYHUK nUUIU. [JapasuruamM BcTpeuaeTCcs Ha BCEX YPOBHAX OPraHU3AI[MH
JKMBOTO BELIECTBA, HAYMHAM C BUDYCOB U 0aKTEPUH U KOHYAS! BBICIUUMHU
pPacTeHMAMM U JKMBOTHBIMHM, HO HauboJjee paclpoCTPAHEH CPeaUr METKMX
JKUBOTHBIX M PACTEHU U — BUPYCOB, DaKTepHit, yepBeit, npocreninx. Kax
[IpaBUA0, X039MH ObIBaeT 3apaxeH HECKOJIbKUMU BUAAMU NApPa3UTOB,
KOTOpbIE ODMTAOT B PA3HBIX €M0 OPFaHax U TKAHAX TMO0 NoCeagI0TCs Ha
TeNle XKUBOTHOTO-X035MHa.

T1p¥ TecHOM KOHTaKTe Mapa3uTa ¢ X03IMHOM NIPERMYLLECTBO MOy -
4alO0T OPraHM3Mbl, CMTOCODHbIE IIUTEAbHOE BPEMs UCTIONB30BATh X031 -
Ha, HE IPUBOJA €70 K CTHINKOM paHHe# rubenu v odecneurnBas TeM ca-
MbIM Haunmy4lllee cymecTBoBanue. K uuciy nocTosHHbIX NapasuToB oT-
HOCATCH TIpocTedluue (MangdpUWHBIA NaasMogui, AM3eHTEepUiiHad
amMeba), II0CKME yepBU (COCANbIIUKH, 1IETHU), KPYIJILIC YCPBH (acka-
pHAa, TPUXMHA K MHOTUE APDYrUe), WIEHUCTOHOrE (BUH, DIIOXH, yeco-
TOYHbI knem). [1apa3uTsl MoOryT NnocensaThbcsa B KpOBH, B TKAHAX U 110-
JgocTAX Tena. IJoCKoabKY NpH IIOCTOAHHOM Napa3zuTU3Me OPraHu3M Xo-
3A9MHA ABNSAETCA €N1UHCTBEHHEIM MECTOM 0DHTAHMA AJA N1apa3uTa, To ¢
rubenblo X03s11MHa norudaeT ¥ Napa3ut. [lapasuTHueckue OTHOLIEH U
HacTO BCTPEYAIOTCH W y pacTeHHH, rpUboB, DaKTEPUH.

Kak npucnocodaeHue K HOBbIM YC/IOBUSIM CYILIIECTBOBAHUSA Y MHO-
rUX Mapa3suToB [IPOUCXOAST TNYDOKHE U3MCHEHU S B CTDOEHUU W XU3HE -
AesaTeNbHOCTH: YTPAauyUBAOTCA OTACJBHBIE OpraHbl U 1ENbI€ CUCTEMBI
OPraHoB (KOPHU U JUCTbA ¥ PACTECHUH-IIAPA3UTOB, ¥ JJCHTOUHbIX YEPBE -
[1apa3uTOB — [[MILEBApUTEJIbHAs CUCTEMA). B3aMeH yTpauyeHHBIX OpraHoOB
MHTEHCUBHO Pa3BUBAETCH M0J0BA cucTeMa. BbICOKas MIMIOROBUTOCTD
TaPa3UTOB YBEAMYMUBAET BEPOATHOCTL BCTPEYH C X03sMHOM. Ha uenose-
K€ MOTI'YT NapasuTUpOBaTh 0Koj10 500 BAOB, NPAaKTUYECKHU BO BCEX Yac-
TAX TENA.
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Konkypenyuss — B3aUMOOTHOWEHUSI MEAY OPraHU3MaMU OJHOTO
BI1a (BHYTpUBUAOBAS) WK PA3HOrO BMAA (MEXXBUAOBAA), IIPH KOTODHIX
0111 UCTIONB3YIOT OMHU U Te XK€ PECYPChl OKpyXKaowLlei cpeasl. BHyTpu-
BII0Bast KOHKYpPEHLUUS ABNAETCA BaXHON GopMoit opbDHI 34 CyIIecTBO-
paHue, OHA NIOBHILIAET UHTEHCUBHOCTL €CT€CTBEHHOTo 0TOopa. MexXxsu-
J108ast KOHKYPEHIIMA Yale BCero HabouaeTest y 3K0JA0TUYECK K CXOUHBIX
NOMYJISLUA, HMEIOMMX O11H M Te X€e UCTOUHUKU MULIU WIN MecTa oOu-
raHusl. OHa MOXeT ObITh MACCHBHOM (MCITOIb30BAHHUE PECYPCOB OKpYXKa-
HOLIEH Cpejibi, HEODXOAUMBIX 0DOUM BUAM) U aKTUBHOH (n0yaBheHHE
0QHOTO BUAA ApyruM). KOnKypeHL U 0cO00eHHO CYPOBa MeXiy BUaaMu
CO CXOAHBIMHK 3KOTOTHYCCKHMHU MTOTPEOHOCTAMHK. DTO IPUBOAUT K TOMY,
110 ABA BUAA, UMEIOUTHE OJIMHAKOBAIC ACTOYHUKH TMTAHUSA U CXOMHBIU
00pa3 XU3HHU. PEAKO COXUIENbCTBYIOT B OJJHOM COODLIECTBE,

PopMLI KOHKYPEHTHOTO B3aMMOAEUCTBI ST MOTYT ObITH CAMBIMH pa3-
HBIMUX — OT IpAMOM GU3HUECKOH DOPLOLI 10 MUPHOTO COBMECTHOIO Cy-
utectBoBatud. Y. JapBub CYUTAN KOHKYPEHIIKIO OJHOHA U3 BaXKHEHILIUX
COCTABHBIX YacTeil 60pLOLI 32 CYIECTBOBaHME, UIPAKOILE T DOMBIIYIO pOIb
B 2BOJIOLMU. HacTo KOHKYPEHTHl AKTUBHO BO3JIENCTBYIOT JIpyT Ha ApY-
ra. B cMemmaHHBbIX 110CaAKaX N€PEBLEB DBICTPOPACTYIINUE IK3EMIIADDI
OYayT 3aTeHSTL U YTHETaTh MEJIeHHO pacTyuiue aepeBbsi. PacteHus u
KUBOTHDBIE MOTYT MTOJABASTL KOHKYPCHTOB M C MTOMOMIbIO XUMHYECKHX
pemecTs. Harpumep, rpu6sl LipelsiTcTBYIOT pOCTY DaKTEPUHM nyTeM Bbl-
paBOTKY AHTUOUOTUKOB. B xoae 313011011 0HHOTO Pa3BUTUS DUOLIEHO3a
CYHIECTBYET TEHAEHIIMA K YMEHBILEHUIO POJIX OTPULATENbHBIX B3aUMO-
NeUCTBUH 34 CUET HOTOXKUTCALHEIX, [IPK 3TOM YBEJIUYKUBAECTCH BRKHUBA-
HUC B3AUMOIEUCTBYIOIIUX BUAOB.

B 1e ICTBUTEIbHOCTHU . B3dMMOCBA3N XKIHBBIX CYIIECTB B OKPYXAKOIIEM
H4C MUDPE HE OTpaHUYHBAIOTCH OIIMCAHHBIMH THITIAMH B3aUMOOTHOWCHHUH.
OHu 3HaynTeILHO pasHoobpasiee. bonce Toro, Ipy BO3HUKHOBCHUHI
OlipeeIe HHBIX YCIOBUI MPUOPHTET TOTO WIH HHOTO HBUOTUYECKOTO (hak-
TOpPa MOXET MEHATHCS, [TOCJE YETO CICAVET U3MEHEHUE THITA MEXBUI0-
BbIX CBA3CH.

3.1.3. Aumpaonocennsie haxmopsi

Ha coBpeMeHHOM 2Tane pa3BUTHUA ULMBUIU3ANUK TPYAHO NepeoLie-
HUTh Ty pOAbL, KOTOPYIO 3AaHUMAET B XKM3HU BCEUH IIPUPOLI YENTOBEUEC-
Kast 0esaTeNbHOCTh, BiusaHue 3TOH 1€4T€ARIIOCTH CKA3bIBAETCA HE TOJIb-
KO Ha OpranHrM4YecKol, HO U Ha HEOPIaHMUYCCKOHW YACTH IPUPOIHON Cpe-
b1, JIoOHE BO3NeHCTBUS HA OPraHMYECKHH MHUD, ABIAIIKECH
PeIyabTaTamMy aKTHBHOTO OTHOUIEH U YEJTOBCKA K TPUPOLE, OTHOCATCH
K arpormoreHHLIM (pakTopaM. Pasioobpasioe neHcTBME aHTPOIIOTEHHbBIX
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(hbakTOpOB OTMEYANOCh U B JAIeKOM NpolljoM. B CBSA3U C Pa3BUTUEM
NPOW3BOACTBA, CPEJICTB CBA3U, TPAHCIIOPTA, C YBETHYECHUEM 00BEMA YC-
ayr (0CobeHHO B MOCASAHUE FOAbl) CYHICCTBEHHO YBEAUYMAACH 105 U
3HAYUMOCTb aHTpororeHHbIX haktopos. [To cBoeMYy BAMSHUIO HAa NPU-
poay JeHCTBUA AHTPONOTEHHbIX (PAKTOPOB NOAPA3AETAXTCA Ha TpSMbIe
1 KOCBEHHBIE.

IIpameim eo3deiicmeuem siBnAeTCAa UCTpeBIeHUE BUAOB, HX PA3MHO-
KeHUEe UM NIEPECENEHUE € OJJHOTO MECTA 0DUTAHHUS HA ApYroe, a TaKxXe
NpoMBbICE] B NIOOLIX ero MposABAeHUAX — 0X0Ta, PbIO0OBCTBO, COOUpa-
TenbCcTRBO. K 310My BULY BO3ACHCTBUH OTHOCATCA W Pa3aUYHOTO BUJA
3arpA3HEHU, CBA3aHHbIE C TEXHOT€HHOH AeaTeNbHOCThIO, bopbboi ¢
BpEAUTENSIMU B Ce1bCKOM X03s1UCTBE.

K xoceennsim 6o3deticmeusm 06bIMHO OTHOCAT TAKHE, KOTOPbIe 00YC-
JOBNKBAKOT U3MEHEHHE Cpeabl 0OUMTAHUS OPraHU3MOB, KaueCcTBa OKpYyXa-
IOLIEH CPEABl. DT0, HATIDUMED, U3MEHEeHHEe KJIMMAaTa, peXXUMa TeYe HUs
PEK, CO31aHUE UCKYCCTBEHHbIX BOJOEMOR, PACIalllKa 3EMe/b, U3MEHEHHUE
KayecTBa NOYB K T, 11,

BansiHue aHTponoreHHbix GakTOpOR, HE3ABUCUMO OT TOTO, K KAKUM
(NpAMBIM MM KOCBEHHbBIM) BO3ACHCTBUSIM OHU OTHOCSITCS, IPOCTHPA-
€TCH JIOBOJIbHO JaJ€KO0 32 pAMKK YUCTO DUOTOTHYECKUX TPAaHUU. DTH
(hakTopbl B TOM MM HHON Mepe CBA3aHBI C COIIHANbHO-3KOHOMUYECKHU-
MU npobIeMaMu, TaK KaK, B OTJIMYHKE OT JaN€KOro npolljoro, BIMAHKE
YeIT0BEYECKONR NEATENbHOCTY HA NPUPOAY YTPATUIO TOKaAbHbINA Xapak-
Tep U npuobpeno rnodansHoe 3HayeHue. JOoCTATOYHO, K IPUMEDY, NIPU-
BECTH JIAHHBIE O TOM, YTO B AHTAPKTUAE B OpTaHW3Me NUITBUHOB 00-
HapYXEeHbl 3HaYUTeNbHbIe KoHUeHTpauun saoxuMukaTa 1T, KoTopblit
TaM HUKOIJA He IpUMeHsIcA. Pa3puTue napHukoBoro 3ddeKTa ABasi-
€TCA €Ie OJHUM NOATBE PXACHHEM IMo0albHOCTH AEACTBUI AaHTpONO-
TeHHbIX (PAKTOPOB — BO3AEHCTBHA 3aTPSIBHAIONIUMX BEIECTB HAa KAYeCTBO
aTMOC(epHOro Bo3ayxa B MaciiTadbax IIIaHeTh.

Kpome rnpuBeseHHbIx BbILIE, CYIIECTBYIOT K APYTUE KNACCHPUKAUUN
3K0J0THuecKUx hakTopoB. HanpuMep, B 00HOM U3 HUX YYTeHA 3aBUCH-
MOCTb 3KOJIOTHYECKOro (pbakTopa 0T YUCIEHHOCTH TOM WM WHOM ITOITy -
nayuu. Takada kraccugurKalis I03Bo/sSeT AHATM3UPOBATh BEPOITHOCTD
BO3HUKHOBEHHUS U pacnpocTpatie HUS MACCOBBIX 3aD0J1€BAH KU Cpe]IH JI0-
ObiX BUIOB OPraHU3MOB, TaK KaK BEpOSTHOCTb KOHTAKTOB 0CODEH NpH
DONBILOHN NIOTHOCTY NMONYIAUMI U TIEPEAAYU [IPU ITOM BUPYCOB BeJIHKA.

CylIecTBYET TAKXKe KiacCUPUKALIUS 3KOIOTHYECKUX (PaKTOPOB, KO-
TOpasi YYUTLIBAET CBOICTBA CaMiX QaKTOPOB, UX B3aUMOOTHOLIEHRE C
3KOCUCTEMAMU, IPM 3TOM B KAU€CTBE NMPU3HAKOB TAKOW KnaccupuKanu
BBICTYITAOT aTMOCEePHbIS. BOAHbIE, MOYBE HHbIE TADAMETPb!, KTUMATO-
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reorpauyeckue, ouoreorparueck e, DUONOTUYECKUE KOMIIEKCH |
T. 1. TTOCKOMbKY KOJHYECTBO 3K0MOTMYECKUX (AKTOPOB JOCTATOYHO BE-
JIAKO, TO X GOJBIIOE YUCTO KAACCUPDUKAIIMOHHBIX CHCTEM MOXHO CYHU -
Tarb ONpaBAAHHBIM. 3J1€Ch X€ YKa3aHbl Hando1ee pacrpocTpaHeHHbBIE.

3.2. A1anTaums XKUBbIX OPranH3MOB. 3AKOH TOJEPAHNTHOCTH

B TeyeHMeE XXU3HU HA )KUBBIE OPraHU3MbI BO3ACHCTBYET MHOXECTBO
pa3UYHbIX 3KOTOTUYECKUX (DAKTOPOB [TPUPOIHOTO U aHTPOIIOTEHHOTO
xapakrtepa. UToObl BBDXUTh, KUBOTHBIE U PACTCHUS BHIHYKIEHBI IPUCIIO-
cabaUBATBCA K VCIOBUAM OKPYXAKIIEH CPEAbl. MPUYEM 3TH NPUCIIOCOD-
JIEHUA BblpabaTEIBAKOTCA y HUX B IPOLIECCE 3BOJIOLUHA U ECTECTBEHHOTO
oTOOpa, 3aKpenisasaca reHeTMHeCKH. DBOMIOIKOHHO BhipaboTaHHbIEe U
HACJIeICTBEHHO 3aKPENACHHBIE 0CODEHHOCTH XUBbBIX OpraHU3MOB, 0b¢C-
MEYUBAIOUTHE UX HODMANMBHYI) XKU3HEACATETEHOCTE B yCAOBUAX AUHAMU -
HECKOTO BIMSHUS 3KOJI0IHYe CKMX Paky OpoB, Ha3bIBAKOTCA alanTaluaMHu
(oT nat. adaptatio — npyucilocobienme).

HaubGonee yeTKO NPosABIAKOTCS TeMNepaTypHbie agantaguu. Tak,
MITHIBI ¥ MIEKOTUTAIOUINE PeryIUPYIOT TEMIIEPATYPY CBOET0 TENA 32 CUeT
coDCTBEHHOTO «BHYTPEHHETO» TEMAA, BbIpabaTbIBAEMOr0 OPraHU3MOM,
OcTanbLHLIE TOMATAIOTCS Ha BHEUIHWE HCTOMIIUKY TEIUIA, DETYAUPYA IIYTH
ero IMOCTYILIEHUS KK oTAayu. Hanpumep, y odUTaommx B Xapkux crpa-
HaX HaceKOMbIX UMeeTCs, KaK NPaBUJIO, CBETIAsA IR 0JeCTAlIas OKpac-
Ka, oTpaxarollas YacTb CoJHeuHblX ayyeil. KOXHEBIE PaCTEHUA TAKXKE
MOTYT 00Manars 0;1eCTAILUMHU CEPEOPUCTBIMU TUCThIMU. PacTenus, obu-
TAIOITHUE B MYCThIHE, BOOOIIE MTUIUEHBI AUCTBEB, YTO 00ECIIEYHBAET UM MHU-
HUMATbHBIC TIOTECPU BJard. A B XOMQJHbIX paliOHax Yallle BCTPEYAETCH
TEMHAs OKpacka, CrmocoOCTBYOLIas NOMIOIEHHIO TEeILIa.

ZKHUBOTHEIE BLICOKOTOPUH M MOAAPIBIX PAHOHOB ANS VAepXaHUA
Ter1a 063aBoAATCS TEITOU30JIAIIMCH — X UPOBOH NMPOCAOHKOM, IVIOTHEIMHK
mepbuaMU, rycThiM Mexom. LepcTe 3aniMinaer sepbmoia Kak 0T xoIona,
TAK U OT Kaphl; B CIyyae HeoOX0AMMOCTH OH MOXET UCIIApSTh CBOIO COO-
CTBeHHYI0 BNary, tepas 40 30% cBoero Beca, 1100 U3MEHATH TEMIIEPa-
Typy cBoero tena ¢ 41 no 34°C.

PasMepnl u hopMa Tesa TakKe CBA3aKL ¢ TeMIIepaTypHBIMHU YCi0-
BUstMH. Cpesin pOACTBCHHBIX BUIOB O0HTATEU XOIOIHBIX PAUOHOB O0BIY-
HO KpyInHee CBOUX TCIIOMIOOUBEIX COPOIMUcH — «ntpaBunio beprmanar.
CyTh 1aHHOTO IpaBU/Ia COCTOMT B CICAYIOLIEM: YEM KPYITHEE KUBOTHOE,
TEM MCHBILE OTHOIIEHHUE ITOBEPXHOCTH ¢ro Teaa K 00beMy U, CIEI0Ba-
TETbHO, MEHbLIE 0TePH Teilia. ToUMHO Tak XKe 0ObsICHSIETCS W Apyras
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3aKOHOMEPHOCTD — «IIPABUIO AJJICHA»; Y XKMBOTHBIX, OOMTAIOLIMX B XO-
JTOAHOM KJUMATE, BEICTYIAKOIINE YaCTH Tela (YILM, Tanbl, XBOCT) 00bIY-~
HO OBIBAKOT KOpoOUE,

XapakKTepHO, YTO OPTrdHH3Mbi AAANTUPYIOTCS HE TONBKO K TEMITEpa-
TYPHBIM KONeOaHUAM, HO W K JAMHAMWKE BJAXXHOCTH, OCBEMIEHHOCTH,
COMHEYHOH paIyallMy H APYIUM 3KOJ0THIecKUM dakTopaM. YeM Briue
CMOCOBGHOCTD BUAA 3AANITHPOBATHCH K OTACTLHBIM dakTopaM, TeM 6011b-
1€ MI3HCOB BBIXXUTH B YCAOBUAX OKPYXAIOIIEH CPEABI.

bonpluMHCTBO GHONOrMYeCKNUX BUIOB IPUCTIOCOONEHO He K oNpeae-
JIEHHBIM 3HAYEHMAM AaHHOTO (PaKkTopa, a K ero BpeMeHHbIM (ayKTyaun-
aM. Oprasn3sM criocoGeH BBIXUBATL TOILKO B IIpenenax onpeaeie HHoro
IHANA30Ha H3MEHYMBOCTH JaHHOro dakropa. Kak mpu 6o1ee HU3KUX, TaK
Y NIpH 601€€ BEICOKKX €0 3HAYE HUAX XXU3HEHHBIE IIPOLIECCh! OKA3kIBa-
I0TCSI 3aTOPMOXEHHBIMM, MO3TOMY MOXET HACTYIIUTh I'N0E/ b OpraHu3Ma.
3aBUCHMOCTh HHTEHCMBHOCTH XHM3HEAESITENLHOCTH OpraHiaMa WIH 110-
OyJSALIUY OT HHTEHCHBHOCTH (PaKTOPa MMEET KOJOK0a000pasHy dop-
MY ¥ HA3BIBACTCSA KPUBOY TOJAEPAHTHOCTH (BBIHOCAUBOCTH) (puc. 3.1).

IMpeden TONEPAHTHOCTH

TN

3oHa yrHeTeHuSs
Onmimys
30Ha yTHETEHHA

3oHa cHEKEHHOA
AKTUBHOCTH

-

// 77

k. k

30H2a CHHXKCHHOH

AKTHBHOCTH

HuTeHcusuocTn KHIHCICATCILHOCTH

MuHHMYM, HEXIIIA MakcuMyM, BepXHasA
KPHTHYECKAR TOUKY KpH1AUCTKaN TOIKa

HirrencuenocTs axropa

Puc. 3.1, Kpunas TonepaitTHOCTH OpraHU3MOB

JlaHHaa KpuUBasg UMEET ABE KPUTHUECKHE TOUKU, OollpelenseMble
MMHHMaJbHBIM ¥ MaKCHMaJIbHBIM 3HAYEHMSMHU 3KOJOTHYecKoro Ppakro-
pd. 3aKMOYeHHBINA MeXKY HUMH HHTEPBAN U3MEHYNBOCTH aKTOpA AB-
JIAETCA IMANa3oHOM 3KONOIMUCCKOH To/IePAaHTHOCTH. Hem IIKMpe aMIUIi-
Tyna Konebanu#t ¢paxTopa, NpU KOTOPOH OPraHM3M MOXET COXPaHSATh
XKM3HECMOCOOHOCTD, TEM BbILUE €10 YCTOMUUBOCTE, T.€. TOJIEPAHTHOCTD K
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[hasa 3. Bzaumoomnowenus opeanusma-u cpedot

TOMY WIH HHOMY BO3IeUCTBUMIO. TaKkum 00pa3oM, TONEPAHTHOCTD {OT JI4T.
tolerantia — TEPIIEHUE) — 3TO BHIHOCITMBOCTD OPraHU3MOB 110 OTHOLLEHUIO
K KOJIEOAHUAM KaKoro-aubo 3KOM0rHYecKoro @akropa, CrocoOHOCTh
OPraHU3Ma BBIIEPXUBATE OTKJIOHEHMUS 3KON0TMUECKOr0o GaKTOpd OT OI1-
TUMANBHBIX 3HAYEeHUH.

JIns Kaxzaoro BUA OpraHU3MOB 110 KAXKAOMY 3KOJIOTHYECKOMY haK-
TOpPY MOXHO OMNpPedeanTh 30HY OIITUMYMA, B KOTOPOH YCJTOBHS €T0 CyLIE-
CTBOBAaHUA OyAyT Hanbojee 01aronpuATHBIMH, aKTHBHOCTE OPraHu3-
mMa DyneT MakcUManbHOM, 4 cam OR OyaeT Jayullle u OpICTpEE PACTH, Pas-
BUBATHCS, pa3MHOXaTbes. Crienuduyeckme aAanTUBHbIE MEXAHHU3MbI
AAI0T BO3MOXHOCTE OPraHU3MY MIEPEHOCHUTE O PE/IENICHHbIM Pa3Max oT-
KJIOHEHUH aKTopa 0T ONTHMAJILHLIX 3HAUEHUH 6e3 HapyIlleH s ero HOp-
MalbHBIX GyHKIUA. DTH 3nadeHns dakTopa GopMHUPYIOT 30HE CHUXEH-
HOM aKTUBHOCTH. 30H ¢ TAKMMM 3HAYCHHSIMH ABE — COOTBETCTBEHHO OT-
KN0HCHKO ¢dakTopa OT OITHMYMa B CTOPOHY J1MO0 Hea0CTaTKa, Jn6o
U30bITKA.

HansHeHmumit caBur 3HaYeHRH PakTopa B CTOPOHY YBETHYEHUS HITH
yMeHBlIEHNA CHUXaeT 3 de KTHBHOCTE NEACTBUS AANTHBHBLIX MEXaHU3-
MOB M, KdK CIIEACTBUE, HAPYLLUAET XU3IHEACATENBIIOCTD OPraHn3Ma (3a-
MEASISIETCSI POCT, HAPYINAIOTCS ITUKJIB PA3MHOXEH A U T. I.). 31ayeHns
MoO0ro 3Konoruyeckoro hakropa, OIM3KKe K 11peaeibHBIM MAUMMAb-
HbIM M MaKCHUMAIbHBIM BEJIMYMHAM, 00pa3yIOT 30HBl YIHETEHUS, UK
CTPECCOBLIE 30HBI. B CTPpeCcCOBBIX 30HAX AKTUBHOCTb OPraHU3MOB O0bIY -
110 CUNTBHO OorpaHudeHa. [1pu A0CTHXXKeHUN MUHUMAIBHOTO M MAKCUMATTb-
HOTO 3HAYeHUH hakTop CTAHET HECOBMECTUM ¢ XM3HEHHBIMM NIpOlICC-
CaMM, a B OpraHu3Me NpoU30H YT U3MEHEH U, BRI3BIBAOLLME ET0 THOCHb.

AnlaniTaius K nobomMy GakTopy CBA34HA € 3aTPATOU 3HEepruu. B 30He
ONTHUMYMA 3HEPrUs PACXOAYETCS TONBKO Ha PyHAAMEHTATIBHbIE XUIHEH-
Hple TIpoLiecchi. I[Tpu BeIXOAE 38 peaeibl ONTHMYMA BKJIKOYAOTCS aaar -
TMBHBIE MEXAHU3MbI, GYHKIIMOHUPOBAHUE KOTOPDLIX CBA3AHO C 3aTpaTa-
MM 3HEepruu: 4YeM Gosbllle OTKJIOHEHME, TEM QOJIBIUE 3ATPATHI.

Y¢noBUs OKpYXaroUlel cpeabl NMPOABIAIOT 3HaUMTE.IbHYIO H3MEHYN -
BOCTb BO BPEMEHM M B [IPOCTPAHCTBE. 3TO MOI'YT ObiTh [1€PHOIUIECKH
[IOBTOPSIOLMECS U3MEHEH U ([1PU CMEHC BPCMEHU r00a WK CYTOK, NPH
lIpUAMBAX U OTJIMBAX), XA0THYECKHME (CTUXUIHHDLIE OEICTBUS) ANDO Meji-
JIEHHbIE OAHOHANPABNEHHbIE MUBMEHEHUS {(HAMPUMEp, NTOTENTeHUE KN -
MaTa). JIMIIL HEMHOrME BHALI HACEAHIOT MECTA, B KOTOPLIX YCITOBMS CY-
ICCTBOBAHHS OCTAKOTCH HEMIMEHHLIMHU B TEUCIINE NX XH3IHHU,

Creredb npUcnocof;151eMOCTH OPTaHM3MOB K M3MeHEHUAM YCIOBHH
CPCilbl XapaKTEPUIYETCS IKOJTOTHYECKOR BAIEIITHOCTBIO (TUTACTHYHOCTLIO)
B4, Buasy, cnocoOHbie cyIecTBOBATh TOILKO [IPK HEDOILIIMX OTK10-
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HeHUAX PAKTOPa OT ONITHMANBHO BETMUMHbI, HA3BIBAKOTCA CTEHOGHOH -
TaMU (OT rpey. sfenos — y3Kuit). BUbl, BELIEPXUBAIOIIUE 3HAYUTENBHBIE
H3MeHeHUs1 paKTOpa, — IBPUOHOHTHI (OT Iped. eurus — LUPOKKH)
(puc. 3.2). Takre BUnbI Nerye paccensiiOTCs Mo TepPUTOPUM, BELKMBAIOT
W PA3MHOXAKOTCS B PA3IMUHBIX YCIOBUSX, UMEOT Dosee WUpPOKKUH ape-
aJ pacnpocTpaHeHUs, MEHee MOABEPXKEHDB BAUAHNIO NeATEIhHOCTH g€ -
noBeka. CmenobUOHMHOCHb W 38PUGUOHIMHOCIND XAPAKTE DU3YIOT Pasiny-
HBIE THUIIBL MPHCIIOCOONEHU I OPraHU3MOB K BbIXKMBAHUIO.

CrenobHoHTH- 1 CrenobMoNTLI-2

JBpUOHOHTS!

AKTHBHOCTB OpraHu3Ma

min max

dnaucume darropa

Puc. 3.2. Dkonormdeckas BaTeHTIIOCT B BHIOR

Buapl, 1010 XHBYHIKE B CTAOUIIBHBIX YC/OBKSIX, MOTYT U3 3BpUOU-
OHTOB TPEBPATUTLCS B CTEHOOMORTOB K Ha0b60poT. [lo oTHOWEHKIO KO
BceM PaKkTOpam cpelbl 3BpUBUOHTHBIX OPralki3MoB 0YeHb Mano. Yaiie
BCET0 3TH KAYeCTBA MPOSIBISIIOTCS 110 OTHOIUEHHUIO K OQHOMY MJIA HE-
cKOnekUM ¢rakropam. Ha3zBaHMa KOHKPETHBIX 3KOJOIMYECKMX TUIIOB
OpPraHM3MOB CO3I4K0TCS Hd OCHOBE NMATHHCKOI0 MM TPeEYeCcKOoro Halsa-
HUA gaHHoro ¢akropa ¢ NpUCTaBKOW IBpU- WM cTeno-. Hanpumep,
OpraHM3Mbl, KOTOPBIE MOTYT CYLIECTBOBATD B IUMPOKOM IHAIIA30HE TEM-
TIepAaTyp, HA3bIBAOTCAH 28PUMEPMHbIMIL, & B Y3KOM — CHEHOMEPMHbIMU.

ITomMHUMO BeTHYMHBI 30HBI TONEPAHTHOCTH, MOXET U3MEHSATLCS U
NONOXEeHHNE ONITUMYMa Ha LKaJle KOTHYECTBEHHBIX U3MEHEHUH (DaKTO-
pa. KpuBas akTMBHOCTH OpraHM3Ma B 3dBUCUMOCTH OT BETUYMHEL 3KOJIO-
ruyeckoro pakropa He Bcerma UMeeT CUMMeTPUUHbBIN Bui. Bo MHoOrKx
CAYYasX OTITUMYM MOXET PacIlo1araTbesi BOIM3IM KpallHUX TOUEK, 8 HaU-
DoJjiee DNATONPHATHBIM A OPraHu3Ma 0y.1€T TOT AMAINA30H, B KOTOPOM
HATIPAXEHHOCTh PAKTOPa SIBISETCS MAKCHMAILHON MM MUHUMANBHON.

MccnemoBaHMst 3K0NOTHIECKOH yCTOHYHBOCTY OPraHU3MOB NIpuBe-
JIV K YTOYHEHMIO IPUHLLKITA ToNepadTHOCTH, CylecTByeT psag OrpaHu-
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Tnasa 3. Biaumoomuoweniia opeanii3ma u cpedot

YeHHI, OMpeaesIoIINX H3MEHYMBOCTEL TOJEPAHTHOCTH BO BPEMEHM H
IIPOCTPAHCTBE B 3dBUCUMOCTH OT KaTeropuu 0cobdei.

1. 30Ha TONEPAHTHOCTH M [10/I0KeHHE ONTUMYMa AaHHOoTO ¢axTopa
MOTYT ObITL pA3MMYHLI ANs Pa3HBIX QYHKLUMH opranuimMa. Hanpumep,
TePMHYECKNE TPAHHLbI TOJIEPAHTHOCTH MHOrMX OpraHU3MOB LIHPE I51
BBIKUBAHUSA, 4eM 114 pa3mBox)eHus. [Iinpor BeIXWBAeT B BOJE C TeM-
neparypoyi ot 0 no 10 °C ¥ sblure, a HEPECTUTCSI B UHTEPBAJIE TeMIlepa-
Typ o1 8 no 11 °C; 6anrunifckas Tpecka umeer 30Hy TOJEPAHTHOCTH OT — 2
no +6 °C, a Hepecr cosepmaet nipu 4—5 °C.

2. TonlepaHTHOCTL OPraHM3Ma MOXET 3dBUCETH OT I10/1a X BO3pAacCTa.
Hanpumep, TeMIepaTypHBIM ONTHMYM M LUMPHHA 30HbI TOIEPAHTHOCTH
Yy MOJIOABIX ¥ B3POCABIX 0CO0CH, a TAKXKE CAMIIOB M CAMOK OJTHOTO BUIA
3HAYMTENBHO pPa3inuaorcs (puc. 3.3),

0r
60 F

50F
A
40F !
I

30r

Konngectso ocobelt, %

I
20} AN
o '

1ar 4 -

i L

29 11 13 35 37 9 4] 43 45
Temmeparypa okpyxarouleit cpensl, 'C

Puc. 3.3. 3aBHCHMOCTDL TONE PAHTHOCTH OT MONA H BOJPACTA XKyKa-ycata:
1, 2 — nwaniiky; 3, 4 — B3pocibie 0cobH;
CIUIOINIIHBIC THHHMH — CaMKV IITPUXOBBIC — CAMIIE]

3. O1HU ¥ Te Xe BUOBl OPraHU3MOB, XHBYIIHE B Pa3IMYHbIX apea-
Jlax, MOTYT UMETh pa3/IMYHbIe TPAHUIIE] TONIEpanTHOCTH (puc. 3.4). Ta-
KilM 00pa3oM, UMEHHO JIOKaJIbHbIE [IOMYJIMLUM, 4 He DMON0rHYeCKUi BUA
B LIE/IOM [TPOABJSIOT IPUCIIOCOOIAEMOCTb K XapaKTePHBIM I/I AdHHOH
MECTHOCTH MUHTCHCHBHOCTAM (akTopa.

4. DKonoruyeckast TOAepaHTHOCTh MOXET U3MEHATLCS 101 BO3AEH -
CTBUeM Apyrux Qaktopos cpeasl. HanpumMep, B 33aBUCUMOCTH OT BIAX-
HOCTH BO3aYXa TEPMUYECKHME TPAHMIIBL TOJIEPAHTHOCTH COCHOBOTO LUEJT-
KOMpsina MOryT M3MEHATLCS, NP BNAXHOCTH Bo3ayxa 10% teMneparyp-
HBII nuana3oH BbXMBaHUs — oT 14 no 25 °C, a npu Bnaxuaocty 60% —
ot 10 po 32 °C.
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F, v’

20+

LOF

! L ] | ]
0 5 10 15 20 25 30 35 4°C

Prec. 3.4, AKTHBHOCTb TTYNLCAIIMOHHBIX JRMKCHHHA MERY3hi B 31RUCUMOCTH
OT TCMITEpATYphl: | — cenepHAasg IOMyNsuMs; 2 — W0XKHas BONy AU

5. Ha BBIHOCTMBOCTE OPTaHU3MOB BIIHSIET CKOPOCTh M3MEHEHUS 3KO-
aoryyeckoro paxropa. Hanpumep, npu pe3KoM 0xXIaXIeHUH OAHOTO U3
BUJOB TyceHm € +15 no —20 °C n nanmsHeitnieM UX COTpEBAHUM He yia-
JIOCh CIACTH HM OIHY U3 0CO0Ei . HO NIpKM MEAJIEHHOM JIOHUXEHUH TEM-
fIepaTyphl UX YIAJIOCh OXJIAAMTh NPAKTHUECKH TO ADCOMOTHOTO HYIIS U
34TEM NOYTH BCEX BEPHYTH K KUIHMU.

Hudopmanns 06 onTHMaNLHBIX 3HAUEHHSIX OTAEIbHBIX HAKTOPOB U
AMATIA30He BLIHOCIMBOCTH (TOJEPAHTHOCTH ) OPTAHHU3MA 110 OTHOLLIEHUIO
K KOHKPETHLIM GaKTopam MMECT 3HAYCHUE 1151 001 e XaPaKTEPUCTHUKH
BUAA MPH PEIUSHWM TAKUX 33Ja4, KAK aKKJIMMATH3aLMUsI BUAOB B HOBBIX
YCNOBUAX, BAMSIHUE AHTPOIOreéHHOM AEATEILHOCTHA Ha OpPraHu3MEBI, CBA-
3dHHOE C CYLIECTBEHHbIMH KOJNEOAHHUAMM OTUAEIBHBIX IKOJOTMIECKHUX
dakropos.

BK0oJI0TUYeCKas TO/1e PAHTHOCTD BHIA SIBJISICTCS BBIPAXKEHHEM CTelle-
HU €0 TIPUCTIOCO0ICHUA K YCITOBUAM CPEB! M ONPEeae/IsieTCsl COOTRET-
CTBYIOLLIMM apeajloM, T. €. 00JacThio reorpa)Mueckoro pacipoCcTPaHEHMS
0coDEN A2HHOIO BUIA.

3.3. JInmutupywoniue (pakTopst cpegs 00uTaun

B nmpupone Ha OopraHH3M O1HOBPEMEIIHO BO3AEHCTBYET OrPOMHOE
KOJTHYECTBO 3KONOTHYecKMX PakTopoB. NO3TOMY NIPU UX aHATM3€ HEOD-
XOOWMO BBLIENATE HAMboACe 3HAYnMble. Bee paKkTopBl BO31€HCTBYIOT B
TECHOM B3AMMOCBSI3H, ONITUMYM M [PAHUIIbI BBIHOC/IMBOCTH OPraHU3MOB
[10 OTHOIIIEHMIO K OJHOMY (DAKTOPY 3aBUCIT OT APYIUX BO3ACHCTBUMA.
OmHAaKo 5TO B3AMMHOE BANSTHUE OFPAHUYUCHO, ¥ HH OnuIl HAKTOp He
MOXeT ObITh IOAHOCTLIO 3aMCHCH Opyrun. Hanpustep, obuiane nuninn
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YBEJTMUYUBAET YCTOMUUBOCTE OPTAHU3MA K KIUMAaTHYeCKHM daKTopam
(OTYCTUM, K HU3KHMM TeMIiepaTypaM). Ho cciu TeMneparypa oKpyxa-
101UeH cpeanb! dvaeT OM3KA K KPUTHIECKOMY 3HATCHHUIO, TO HUKAKO0e
MUIIEBOE U30OUTHE HE CIIACET OPraliu3mM 07 MO,

Ilo3TOoMY M3 BCero mepeuHs 3Koaoruueckux hakTopoB, BO3NEHCTBY-
IOLMX HA KOHKPETHBIY OpraHU3M, OrPAHUYUBAICIIUM OyAeT ABISThCS
aUO0 OTCYTCTBYIOLUUM NOJHOCTRIO, TMDO0 HaXxoaawnicsg BOINAIU KpUTH-
yeCKUX 3Ha4eHUH. @akTop, ypoBEHb KOTOPOro 0Ka3bIBacTC BNU3KHM K
npeAenaM BEIHOCIIMBOCTH OPrdHU3Ma, T. €. IPUCYTCTBYIOIUMH B-H30HT-
Ke WIM HEAOCTATKE, HA3BIBAETCS IMMUTUPYIOLLMM.

B 1840 r. xumuk-opranux 0. Jlubux, sanumasnch arpoxumueit pac-
TeHUH, cPOPMYTUPOBAN «3aKOH MUHUMYMa». OH YCTAHOBWI, UTO PA3BM-
THE PACTEHUM 3aBUCUT HE TOJIBKO OT TeX BEIIECCTB WM PAKTOpOB, KOTO-
pble NPHCYTCTBYIOT B 1OCTATOYHOM JUTSl OpraiMamMa KoJHYecTne, HO K OT
IeX, KOTOPBIX HE xBaTaeT. Hanpumep, noctatouHoe IIst pacTeHUI coaep-
)XaHME B MO4BE a30Ta UK docdopa HE MOXKET KOMIIEICHPOBATh HEA0-
CTATOK MATrHH, KUJTHA UIH Xene3a.

CornacHo 3aKOHy MHHHMYMAa, BEIHOC/JMBOCTE OPraHU3Ma OTIpeaeisi-
eTCA CaMBIM CMAOBIM 3BEHOM B LIENK €0 3KOJOTHYSCK MX TIOTPEOHOCTEN.
DKonoruueckye GakTopsl, HAXOMIIIHECS B HEAOCTATKE, T.€, ONU3KKE K
HCOOXOIUMOMY MHHHUMYMY, OTPAHUUMBAIOT XH3HEAEATEIbHOCTE OPra-
HU3MOB. [JasbHeliee ymMeHbleHE PaKTOpa BeaeT K rubeay opranus-
Ma M pa3pyiieH U0 3KOCUCTEMBI.

B 1913 r. amepuxanckuii yaennist B. lllendopn nokazan, yro He To/L-
KO BEIUECTBA, HAXOASIHECS B HEJ0OCTATKE, O PCALISIOT XH3HECTT0C00-
HOCTB OPTAHU3MA, 110 U U3DBITOK KaKOTro-1M00 BE1eCTBA TAKXKE MOXET
[IpUBOJIUTE K HEXENATEALHBIM ITOCIEACTBUAM. K3 MOBCEAHEBHOIO Oflbl-
Ta U3BECTHO, YTO HE TOIBKO HEQOCTATOK BJATM CACDKUBAET POCT U pa3-
BUTHUE pacTeHUH. M30BITOK BOABI TAKXKE BEACT K AHAJTOTUHHBIM [TOCIEN -
cTeusiM. PakTophl, MPUCYTCTBYIONIME B M30BITKE MM B HEIOCTATKE, OLUIU
Ha3paHbI Lllendopaom TMMUTUPYICITUMU, & IPABUIIO CTAI0 HAILIBATHCH
«3AKOHOM TUMHUTUPYIOLIET0 DaKTopa», UK «3aKOHOM TOJEPAHTHOCTH .
CornmacHo 3ToMy 38KOHY, JMMUTHpPYIOME GaKTopsl OTPaHWYNBAIOT
XHM3HeIes I TENBHOCTh OPTaHU3MOB,

Koneuro, 3akon muMutnpytounx (hakropos Ulendopna cnpasenins
HE TONIBKO IS PACTEHMIA, HO M JIJTS BCEX OCTANIbITX XKUBBIX OPrdHH3MOB.
B kauectse nuMuTapyIoiero (pakTopa MOTYT BBICTYTIATh TEMIIEPATYPA,
BIAXHOCTD, KOHLEHTPALIUA KAKOTr0-jiM00 BelllecTBA B BOAE, BO3AYyXeE,
Mouse, MULIEBLIE pecypcH K np. BozjeicTere 3arpa3HAO M X BEUIECTB
AHTPOMNOTEHHOTO [IPOUCXOXIACHUS TAKXKE ITOAYHHSIETCS 3aKOHY TUMUTH -
pyromux ¢paxropos. [ KaKn01 0 3arpa3iisioero BelUecTBa CYILECTBY-
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€T TIPEOEBHO JOTIYCTUMAs KOHLEHTPAHUS, T.€. BEPXHEEe KPHUTHYECKOE
3H4YCHME, NIPeBbIlLIEHHE KOTOPOTO NMPUBOIUT K HEOOpPATUMBIM U3MEHE -
HUSIM B OPraHHU3Me YEJIOBEKA MM B OKPYXKaIOIEH cpene.

3.4. Koapoawonusa BHIOB

Pactenns u xupoTHbie, aBTOTPOQ B M reTEPOTPOPBI, C NMEPBLIX JHEH
BO3HUKHOBCHMSI pA3BUBAKOTCS COBMECTHO, 00YCIOBIIMBaAsE BO3MOXHOCTD
cBOEro cocyiecTBoBaHus. C npeBHEeHIUMX BpeMeH M 10 HACTOSILErO
BpPEMEHU OHY [TIPOXOAUIH CBOH 3BOJIIOLIMOHHBIHN ITYTh B TECHOM KOHTAK-
T€, B TECHOM B3aMMOCBSI3M M B3aUMO3aBHCUMOCTH. B nipouecce comnpsa-
XEeHHOH SBONMIOIMM Y pA3JIUYHBIX BUAOB PACTCHHUM M XUBOTHbLIX BhIpa-
OoTaNNCh B3aMMHBIE TPUCTIOCODNCHUS APYT K APYTY, KOANANTALHH, CTO/b
NPOYHBIE, YTO PA3/ACNbHO XHUTh B COBPEMEHHBIX YCIOBUIX OHU YXE HE
MOTYT.

I1puMepoM UCTOPHYECKH BOZHUKIUKX INYOOKHMX B3aUMHBIX JIPUCTIO-
COONMEHUN MOTYT CTYXHTh KOAJaTITALMHA HACEKOMOOTILLISIEMBIX PACTEH U
U HACeKOMBIX-onbliuTeneil. HexkoTopbie UBETKH AOCTYTIHEL JUIBL A4
OIPeAEIEHHBIX HACEKOMBIX, KOTOPEIE, B CBOKO 0UYEpEb, OTBICKMBAOT UX
H 0DeCcIIeyuBaoT onblieHUe. J[IpyueM BHIpKeHHAS HHANBUIAYAIbHOCTD
CTPYKTYpPBI, QOPMHI, 1[BETA M 3dI1aXa [[BETKA YACTO OINPEALISIETCS BKyCOM
crneltn PUUECKUX OTIBLAINTENE .

Hanpumep, LBETKU HEKOTOPbLIX BUAOB OpXUAEH HACTONBKO CIIEITH-
AJIM3UPOBAHHB!, UTO UX ONBbIICHHUE MOXET OBITE TIPOU3BEAEHO JTUIb He-
MHOTMMH HACEKOMbBIMH. DTH LIBETKH TAK TOXOXHU Ha OCHHBIX CAMOK, 4TO
CAMIIBL, 33BUISI MX, YCTPEMISIIOTCA K HUM «HA KPBIJILSIX JTIOOBU» | HO KOT-
na oHM yOexnarorcs B oOmMaHe, To K 3TOMY BPEMEHHM YCIIEBAOT 'VCTO
MOKPHITLCA MBUILIIOM OpXUAEH; C TEMH XK€ HAMEPEHUAMM CAMIIBI Hallpas-
JASOTCS K IpYTOMY LBETKY, MOTIYTHO IPOM3BOAS O{IbLIEHHE.

B Opasunbckux necax Ha peke AMa30HKe PACTET «KOPOJIEBCKAS JU-
NUsl» C TUTAHTCKUMM KPYTJBIMM JTUCThIMM (B nMaMeTpe A0 4 M). Y Hee
HMMeeTCs CBOM XYK-OTBUIMTENb (UIMHA Tefld 2,5 ¢M), ¢ KOTOPBIM pacte-
HUE cBocoOpa3no obpamaerca. B yacTHOCTH, XyK, pACCUMTBIBAS 014~
KOMMTECS TRHIMMHKAMM, 33710134€T B LIBETOK Y OKa3bIBACTCA B 3ATOUCHHUH!
NenecTKH HAr1yX0 3d HUM 3axXJIOMbIBAIOTCS. Uepe3 CYTKH 11BETOK PaCKphl-
BAETCS M BBIMIYCKAET HEBOJBHKKA, TEJO KOTOPOrO MOKPHITO MbUILLOU
pacteHus. ZKyK-onelanTe b OTOPABIASETCSA K HOBOMY LIBETKY, YTOOBI 34-
OIHO OTBIINUTE U €T0.

Taxkum 06pa3om, HaCeKOMble, NITHLBI M MJICKOIIMTAIOWIE OKA3aIH
OTPOMHOE BAMSIHME Ha PACTEHMS — HA PAIBHUTHE ¥ HAX IPKO OKpaiueH-
HEBIX HBETKOB, HA (POPMUPOBAHKE 3AI{MUTHBLIX IPUCTIOCODNEHUI AHATOMO-
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liasa 3. Bzaumoomuowernus opeanuama u cpedot

MOP(POJIOTHYECKOTO, OHOXMMUUECKOTO H (hM3HOA0THYECKOTO XapaKTepa,
HA 3ROMIOIINIO CHeAOOHbBIX 1110408, C APYTOU CTOPOHLL, pACTEHHUA TAKXE
¢birpayin DOIBIIYIO POJIb BO B3AXMOOTHOLIEHUSIX € XKMBOTHBIMU. MMen-
HO B IPOLECCE COMPSIKE HHON 3BOSIOIMM ONPEACIMIACE TPYIIIbl KUBOT-
HbiX CO CIIEIMATH3UPOBAHHbIM TMTAHUEM: TIJIOIOSAHBIE, CEMEHOS IHBIE,
IIMTalolMecss HEKTAPOM, 3€/IEHbIMU OpraHaMHM pacTeHri n 1. 1. Cineno-
BaTesbHO, DHOOrMUECKAd 3BOIOLMS IBISIETCH PE3YBTATOM B3aUMONEH-
CTBUSI OPraHU3MOB.

[To reopun apsnHa, oqHUM K3 BaXHeH KX GAaKTOPOB 3BOMIOLIMHK
stynsiercst oprba opraHu3MoB, KOHKypeHI1Ms. O1HAKO B3aUMOIIOMOIlb,
B3aUMHOE BIUSHUE, UK KOIBOTIOLUS BUIOB ABASIETCS HE MEHEe BAX-
HbIM DakTOpoM. Ko360m0utst — 3TO IBOTIOIIMOHHLIE U3MEHEHHSI OpTallu3-
MOB, [IPOUCXOIAINHE HE 34 cueT oOMeHa releTUUeCKod HHGopManmnei,
4 3@ CYET BIAMMHOIO BO3AEHCTBUS TPYNI OPraHM3MOB APYT HA ApYT4.
Teopusi KO3BOMOIMHK 0OBACHACT Pa3HOODpa3He OPTAHU3MOB, NTOSBJICHUE
NO;I0B M ApYrue (he HoMEeHBIL.

BaanmonedcTBys TUNA «XHIIHUK — XEePTBa» CYLICCTBYIOT IIPaKTHYEC-
K1 C MOMEHTA BO3SHUKHOBEHUS XH3HM, 3a 3TO BpeMsl 111;1a napaiieibHas
JBOMIOLNS 06enX IToNyNSUNA; ¥ KEPTBEL BbIpada1bi BUIUCH 3(PHEKTHBHBIE
CPeACTBA 3aIUThI, 4 Y XMII[HMKA — CPeACcTBA HATAAEHUA.

CpeacTea 3a1IMTbI PACTEHKUIT OT [MOEIAHUA XMUBOTHRIMH 4Pe3BbIvaii-
(10 pa3HooOpa3libl — TOJCTAS! KOPd, WML, KOgIoukn, CylecTBYIOT 1
pAcTeHUsi, BbIpabaThIBaIOIIME MHOIOYHCIIEIH bIe XHMAUECKHE BELLCCTRA,
neJIAIOHIME UX HEChENOOHBIMU W AdXe SIIOBUThIMU. ECTh TOUKA 3peHHns,
YTO PACTEHMUS CIISHMKAIbHO 3ATPAYMBAIOT SHEPTHIO HA CUHTE3 3TUX Be-
iectB. Ho Kak 661 HM ObL1M SA0BUTHL pacTeHusi, IPAKTUYECKH Bcerad
HaxopsTesi pUTOMarn, NpUMcnocobUBILIMECH K IAHHBIM TOKCHYSCKUM
BE1IECTBAM, CIIOCOOHLIC XUTh B OKPYXKEII MU ITHX BEILECTB,

K03BOA01IMS BCACT K COXPAHEHUID [IPU3HAKOB, OJIATONPHSTHbIX AJis
NTOMYJ/ISIHAY MU COODIIIECTB B 11€J10M, HO HE BCCI/1a BBITOAHBIX 115 OTAEN b-
HblX npexcraBureneit. JonycTnM, «XHIHKK» 1S «KEPTBBI» SBISCTCS
01 pUIATEIBHBIM PAKTOPOM, UTO YCKOPSIET CCTCCTBCHHBIN OTOOp, MPUBO-
IMT K BO3HMKHOBEHHIO HOBBIX &1aMTAUMI, MOP(OIOrnYeCcKUx 1 PU3N-
OJ10THYECKHUX H3MEHEH NIt 1, CNeJ0BAaTENbHO, K CHUXEHUIO BPEAHO-
CTH XUIIHKRKA. OJIHAKO «XHIHUKN» PETVARDPYIO L UMCIEHHOCTD [TOTNYs-
HHMH, HC MMEKLMX MEXAIN3MOB [IPEIOTBPALIECHUSA TIEPEHACRTEH NS, d
IIOTOMY SIBJISIEOTCSI HCODXOIUMBbIM DaKTOpoM Aist BUAA B LIETOM.

B cucteme «napasuT — X035iMH» eCTECTBEHHbIM OTOOD B X0Me 3BOSIO-
(1MWK 10JKEH OBLT OBl NPUBCCTH K CHIOKEHHIO BpeAHOCTH Napa3uTa A8
«XO351iHa», 0AHAKO 210 ToXe He Bcerida Tak. B pe3yibrare Gopubol 3a
CYILECTBOBAHME, KAK I1PABUITO, VCTOXHSIIOICS M 1€ U IPYTHE BUIAbL.
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Pazder I. BHOCDEPA H HEJTOBEK

Ha v3yJe HI Y NIpHHLKMITA KOZBOMIOUMH OCHOBAHA THIIOTE3a, 0OBIC-
HAIOWAS NPOUCXOXACHUE TIONOB B CHCTEME «I1apa3uT — X0359uH». [1o te-
opuu Jdapsuna, Hanbonee 3¢ PekTHBHBIM OBUI0 OB HECTIONOE pa3MHOXE-
HME, TAK KaK IIp4 MOJOBOM Pa3MHOXEHHHU MyXCKHE 0cODH 3aTpauuBa-
IOT 3HAYUTEABHO MEHbIUE 3HEpPIrUd Ha CO3JaHUe W BhIpallUBaHHE
TIOTOMCTBA, ueM xeHckue, Ho Torna npucnocobneHus (ananraivu) K yc-
JIOBUSAM OKPYXAIOMIEH CPeabl IpOUCXOIUIN OBl TIPU MTOABIECH MU HOBBIX
NPHU3IHAKOB y [MOTOMCTBA TOJILKO B pe3dynsrate Myranui. [lonoseie pas-
JWYHA y «XO3THHA» NaI0T BO3MOXHOCTh 0OMEHHMBATHCA IIPH Pa3MHOXE-
HUM reHeTnieckoi nudopMaimeit, a caeqopareNibHO, OBICTPES HAMEHATh
TPHU3HAKM B [TOTOMCTBE, YTO JEIaeT MTIOTOMKOB 00Jiee YCTONUMBBIMH K «I1a-
pasUTaM».

Ilapa3uTsl 00BIYHO GECITIOB, TAK KAK UMEKOT MAJIbli TIEpHOM XHA3-
HHU, IMTO3TOMY B XO/€ 3BOIIOIHH OBICTPO NPUOOPETAOT HOBBIE IIPHUIHAKH
3a cUeT MyTalluil M He HYXJAAKTCI B HATMYHM MonoB. TakuM oOpazoMm,
E€CTECTBEHHBH 0TOOp, KOHKYPEHILMA B XO/1€ 3BONIOLNY NPUBOAAT K CHHU-
KCHUIO CTENEHU OTPUTIATENBHOTO BAUSHUA OAHOTO BUA HA aApyroi. C
3TOU TOUKH 3peHUS BUABI, BIAUM OIS HCTBYIOLINE TI0 THITY «ITapa3uT—X0-
3AUH», CO BPEMEHEM MOTYT NPUATH K «KOMMEHCATTH3MY» (ITapa3|uT CTAHO-
BUTCSA DE30NACHBLIM ISl XO351MHA), 4 3aTeM JaXe K MyTYATU3IMY (B3aHMO-
BBITOTHOMY COXMTENBLCTBY). Ho TaK MpoONCXOOUT He BCeraa, IOCKONbKY
NAPA3UTH ABASIOTCS 00434TENbHOM YaCTHKY 3KOCUCTEMBI, HE00X0nUM O
JUI4 €€ COXpaHeHHuA U pa3BuTHs. B xone KO3BOMIOLIMU POUCXOMUT YCIOX-
HEHUE KOCUCTEM M YBEIMYECHUE UX Pa3HOoOpa3us.

TeopHa KOSBOMIOLIUH IEXUT B OCHOBE OTHOM M3 THNOTE3 IPOUCXOX-
NEHWS 3yKapuomu4eckiix KNeTokK (cogepxaiuux 21po). B 60-e roger XX B,
OBUIO BBICKA3aHO MPEAIIOA0XEHHE O TOM, UTO SYKAPHOTHBIE KIIETKH I10-
SBWIHCH B X0A€ CUMOH03a NPOCTHIX npoKapuomHbix KIETOK, TAKHX KaK
DakTepuu. MUTOXOHADHH (XKJIeTOYHbIE OPTAHEILb], IPOU3BOASIIYE JHED-
TUI0 U3 KACAOPOJA U YIIIeBOA0B) IIPOU30IUIA OT aHA3POOHDBIX DAKTEpHid,
XJIOPOINACTH — 0T (POTOCHHTE3IUPYIOIIUX DakTepuil U 1. 1. M3ydeHue
ne30KcUpHOOHYKIenHOBOH KucnoTthl (JIHK) pacTurebHBIX OpPTaHN3IMOB
OATBEPXAACT FUIIOTE3Y O TOM, UTO CJOXHEE pacTeHH IIPOU3ONITH OT
IIPOCTHIX.

C 2T0H TOYKH 3peHHs1 CUMOUO3 IBIAETCS OJHHUM U3 HAUD0IEe CO3U-
JaTeJabHBIX GAaKTOPOB, MTPHBOASIINX K MOSABIEHUIO HOBLIX TIPU3HAKOB,
HOBBIX BHA0B. [1pH 3TOM ecTecTBEHHBIH 0TOOP, KOTOPBIA MIPal IJIaBHYIO
pO7b B JAPBUHOBCKOM YIEHUM, CTAHOBUTCS COMYTCTBYIOIIMM (BaKTOPOM,
T. €. 3BOJIIOLHS UIET HE TOJBKO 34 CYET €CTECTBEHHOrO 0T60pa Ha BUAO-
BOM YPOBHE, HO M 34 CYET KOBBOJKOLKMH, B3AUMHOTO 0TO0pa Ha YpOBHE
Co0bMHIECTB.
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Tasa 4. Ixoaozun 4 300posse yerogexa

KOHTpoIbHbIEe BOIPOCHI

1. Yto takoc 3xonornyeckuit paxrop? Kakue KnaccupHKany 3KOJOIH-
4yeCKMX (HaKTOPOB BaM U3BECTHBI?

2. K kakuM ¢$akTopaM OpraHU3MB! Jier4e NprcrnocabnuBaioTes, noyeMy?

3. IlpuBeanTe MpUMepbl OCHOBHBLIX abHoTHYECKMX (PAKTOPOB, naiTe X
XapaAKTEPUCTHKY.

4. Kakue 6uoTHyecKie GaKTOphl ABIKIOTCK BAXHEHIUMMH? [laiiTe Xapax-
TEpPHUCTHKY OCHOBHBIX Hu0oTHYECKHX JAKTOPOB.

5. Yo Ha3nIBAETCA ananTayei, B YEM COCTOUT ¢e 3HauycHue? 11puBeanTe
NpHUMEpB] aIanTanM.

6. B 4yem 3axsioqaercs TONEpaHTHOCTD OprannaMoB? Uzo6pasure kpHBYIO
TONEPAHTHOCTH K OXApaKTEepHU3yiTe €e.

7. OT 4ero 3aBMCHT TONEPAHTHOCTbL OPraHM3MoB?

8. Kakue ¢dpakTopsl HasbiBaloTCs NUMUTH pyioninMH? ChopMynupyiiTe 3a-

KOH JIMMUTHPYIOUIHNX (PaKTOpOB,
9. B ueM cocTOMT NPUHILIMN KO3BomOLKH? KaxoBo 3HaYEHHE KO3BOIOIH K

JUIS pa3BUTHA BHOOB?

T'xasa 4. DKOJOTHUA U 3AOPOBLE UEJIOBEKA

YenoBeK — OJMH ¥3 MWUIMOHOB BHIOB XHBBIX OpraHU3MOB, CYIlE-
CTBYIOIHMX B 6uocdepe, KOTOPBIH BO MHOTOM NOJ00EH IPYTHM KHBbIM
cyuiecTBaM. B T0O e BpeMsa B [TpoLiecce pa3suTHA 001I1eCTBa YeNOBEK TIPU -
00pes1 MHOTOYUCIIEHHBIE OTAWYMS OT APYTHX OMOTOTUYECKUX BUAOB. JTH
OTIHHUTENBHBIE 0COOEHHOCTH MPUIBAHA U3YYATH IKOJIOTUS YET0BEKA,

Progozus 4eaoaexa — 3TO KOMIIAEKCHAS HAYKaA O B3aUMoIeHCcTBUH
YEJOBEKA KAK OMOCOLMAJIEHOTO CYLIECTBA CO CTOXHBIM MHOTOKOMIIOHEH-
THBIM OKPYKAKUIMM MHPOM, C TTIOCTOSHHO YCAOKHIOILICHACA JUHAMKYEC-
KOii cpenoit oOuTanusl. IKON0rusg yeJ0BeKa U3ydaet BONPOCH PAa3BUTHHA
HapoaoHaceNeHUs!, COXPAaHEHHS 310POBbsI JIIOACH, COBEPLISHCTBOBAHUSA
OUIMYECKHUX U ICHXUIECKUX BOIMOXHOCTER YEIOBEKE.

4.1. I'edeTHyeckoe M XYILTYPHOE HACIENUE 1eJ0BeKa

B npouecce aBomounu 6uocdepn mpoOUCXOaUIH KapauHAIbHbBIE
U3MEHEeHHUSs, TIPUBOAUBLINE K BO3ZHKWKHOBEHHIO HOBbLIX BUAOB XUBHIX
OPraHv3aMoB, MPUHUHMIHAIBHO OTJHYAIGLUMXCS OT BCEX NPEIBIAYHIAX.
Tax, rocTeneHHO NMPOU30NIN0 BOZHUKHOBEHHE MHOTOKIETOYHBIX opra-
HHU3MOB, MTO3BOHOYHBIX XHUBOTHDBIX, XU BOTHBIX C JIOCTOSHHON TeMIiepa-
TYypon tena u T. 4. BO3HMKHOBEHME UeA0BEXA TAKXKE CBA3AHO ¢ DOPMU-
POBaHHeM oflpenene HHOrO re HOTHIA.
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Pasden . BHOCDPEPA H YEJIOBEK

Y yenogeka, KaK 1 y 001X APYTMX XUBBIX cyulecTB, UH(bOpMaLUs
000 BCEX CBOMCTBAX U OCOOEHHOCTSX OpTaHN3Ma IepeaaeTes [0 eIMHO-
MY MeXaHu3MYy, oOycnoBlenHoOMY nBoOHO# cripansio IHK. OnHa uta
Ke aneHo3uHTpUbochopuas kuciaoTa (ATO) sisnseTcs IABHBIM Nepe-
HOCUYMKOM 2HepPruu B KiIeTkax. Fenerndeckoe KoaUpoBaHUeE y ueNoBeka,
TAK K€ KaK y [OJUIIOB, [ITHI, PLD K IpeCMblKaOWMUXCH, OCYUIeCTBIA-
eTCs ¢ NOMOIIBIO YETBIPEX A30TUCTHIX OCHOBAHMI — ajleHMHA, I'yaHUHA,
TUMHHA U UUTO3NHA. B cTpoeHMM HepBHOH TKAHU M CePACYHO-COCYAHU-
CTOM CHUCTEMBI, NeYeHH, TOYEK, MYCKYJIOB M KOCTCH, B MEIbyalINX e~
TaNAX CTPOEHHUA KJIeTOK, BO BCEM CJIOXHEHINEM MEXAHU3ME XHU3HH Ye-
JIOBEK B [IpUHIIMIE 1€ OTIIMYAeTC S OT BCEX APYTHUX XMUBLIX CYIHECTB.

[loBeaeHue YeoBeKa BO MHOTOM MOAOOHO [MOBEACHHIO XUBOTHBIX.
He cronb yX BelMKa pazHMIIa MEXAY YCIOBHBIMH peMIeKCaMK Y XHBOT-
HBIX 1 BO3ACHCTBHEM UEHHOCTHBIX YCTAHOBOK U CTEPEOTHUIIOB HA [10BE-
aeHue noaeil. Yenosex — cymecrso obinectBeHHoe. CynecTBYeT MHO-
XeCTBO aHAIOTHH MEXy [TOBSACHUEM I'pYITiT MIOAEH U IpyI O011eCTBEH -
HBIX XHUBOTHBIX; BOZHIKHOBEHUE CJOXHON HMEpapXHH B KOJICKTHUBE,
BbLIEJI¢HHE HE(DOPMAJIBHOTO aKTHBA AMAepoB U Ap. W HakoHew, uncneH-
HOCTB NOTIYAALMHA MI0ACH B IPUHIAIIE OAYHMHAETCA TEM XKe 3aKOHOMEp-
HOCTHM, YTO M YMCITEHHOCTh UHbIX TTOTYJISILMIE, M ONIpeAeNsieTCS COOT-
HOMMEHHEM BUOJIOrMYECKOTo NOTEHIIMAIa U COTIPOTUBIEHUA CPEabl.

Taknm obpa3oM, 4eToBEK UMEET OUEBUIHOE CXOACTBO ¢ APYTHMU
NpeacTaBUTEIAMH XHUBOro MUpa, ocobeHHo oTpsaa npumartos. [Ipeano-
JIOXEHHME 0 IIPOUCXOXIeHUM UeJ0BEKa OT 00e3b4HONO100HbBIX NIPEAKOB
BbICKa3biBasoch yxe B XVII 5. OannM U3 CTOpOHHUKOB 9TOH rMIIOTE3h
orr M. KaHT, nosxe ee nogacpxusanu X.-b. Jlamapx u K. Jluigei.
Briocneactsun 6osblioe 3Hauenne nMenn Tpyasl Y. JlapBiHa.

CoBpemennnie ncenegosatius crpoenns JIHK nokasann, yro nas-
HOE poACTBO — el bonmee BIM3Koe, YeM 370 npeactasisiiock Y. Jlapsu-
Hy. [Tocie cpaBuennsi AHK venoBeka u 06€3bsH BBISSICHHMIOCH, UTO Ye-
OBEK OTIMYACTCA OT IMMIIAH3e Beero Ha 2,5%. 4yTh 6oibIlE —~ OT ro-
PMIIIBL, @ OT HU3MIHMX 00€3bsiH OTIMYMC COCTaBIsieT HeMHOTHM bosice 10%.
3TO, KOHE'UHO, HE 03HAYAET. YTO HBIHE XHUBYINUE L UMIIAH3e U1K TOpUJl-
JTBl — TOUHBIE KOIIMH NIpEIKOB 4eaoBeka. IlpocTo v uenoseka ¢ aTumu odbe-
3bAHAMH UMENTUCH 0DLIKE [TPEAKH — APHOMUTEKH (IpEBECHDBIE ODE3bsAHBI),
O0HMTAOIIME HA AepeBhiXx. Bo BpeMeHa XM3HK OpHUOIIMTEKOB KiIMMAT
TIAHETDI TIPETepPIICa CHAbBHBIC H3MEHEHUS ! TPOITMUYECKUE JKYHIIH CMe-
HWIMCH IPOCTPAHCTBAMHM. TULICHHBIME 1ecoB. BO3IMOXHO, 9TO 06CTOM -
TeJIbCTBO €CKA3aMOCh Ha XKU3HU APMOIUTEKOB M 3ACTABU.TO X [TEPEUTH K
Ha3¢eMHOMY oDpa3y CyrueCTBOBd IS,
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Taea 4. Frxoaoeus L 300po6se 4enoeexa

CoBpeMeHHas HayKa OTHOCHT YesloBeKa pasyMuoro (Homo sapiens)
K CEMERCTBY MOAEH, moaoTpany 4enoBeKoobpadubix 06e3bsAH OTpsiaa
ripumaToB. [lepBeie npuMarsl nosgBIINCE 70 MJIH JIET HAa3aj, NEpBLIE
4eT10BEK00OPa3HbIE 00€3LIHR — Nopsaka 34 MIH neT Hasan. Bee Buasl,
BXOAALINE B OTPSAA NpUMATOB, 001aHa10T 001MMH ITpU3HAKAMH, B TOM
qUCJIE HAMTUYHUEM NI TUITAJION XBATATEILHONH KOHEYHOCTH, CIIOCOOHOCThIO
e pBOTO NAILLIA IPOTUBOCTOATH OCTAIbHbIM; HX MTAJTbIBI CHAOXEHBI HOT -
TAMH, A HE KOITAMM, I711a3a HallpaBAeHb) BIIeped; oHU 0013 atoT GoraTeiM
HabopoM CIIocob0B OOIMEeHH 3BYKAMM, MUMUKOI, XKECTAMH, UMEIOT
BHICOKHWH YpOBEHb CTAAHLIX OTHOLIEHUH 1 T. A. [TosABIEHUTIO pa3yMHOT0
YeJIOBEKA Ha 3emiie NpealecTROBAI0 HeCKOIbKO BUAOB 4e10BeKo0bpas-
HBIX CYLUECTB (eoMunoudog) U NepBOOHTHLIX TIONCH (comMunudos).

OaH¥M 13 HaMboJIEe BAXXHBIX BONPOCOB ABJISETCS BOILPOC O [1papo-
AUHE yeoBeuecTBa. COBpeMeHHbBIE JAHHBIE NATICOHTONOr MYECKHUX UCCIE-
JOBAaHWK NOATBEPXAAIOT TOUKY 3peHus Y. lapsuna 06 abpuKaHCcKOM
MIPOUCXOX/IEHUH YETOBEKA. 3a NOCNEAHES CTONETHE ObIIO HAAEHO He-
MaJIO OCTAHKOB aBCTPATIOIIMTEKOB — NEPBOTO U3 NIPEACTABUTENEN TOMH-
HouaoB — B FOxHo# 1 BocTounoit Adpuke. ABCTpaTonuTeEKH CYLUECTBO-
BaJIM B MHTEPBAJIE BpEMEHU OT HECKOJIbKHX MMJUTMOHOB A0 MWIIHOHA IET
TOMY Ha3a/l, OLUIM B 3HAYUTENBHON CTEMEHH XUIMHUKAMU, OXOTHJIUCE HA
pa3JIUHBIX KUBOTHBIX, [IPUMEHSAS U TOR 1EJTH NIPOCTEHILE OpYAUS.
TaknM obpasoM, ynoTpebaeH e X MBOTHOW NUINM, XapaKTePHOE AJTA CO-
BPEMEHHOIO YEJIOBEKA, MMEET APEBHES NPOUCXOXIEHHE.

ITepBeIM JOCTHXEHUEM aBCTPANOMUTEKOB CTAIO NIPAAMOXOXK/IEHHE, O
YeM CBHUIOCTEABLCTBYET CTPOSHHKE €r0 TA30BBIX KOCTEH. DTO nNpuBEI0 K
pe3koMy U3MEHEHHW O B3AUMOCBA3eH  MeX Iy OpraHaMy U KOHPUTYpallnd
no3BoHO4YHUKA. [TpeuMyIecTBO TAKOTO criocoba epe ABIMEHHS — BbIC-
BOOOXACHUE ABYX NEPEIHUX KOHEYHOCTEH, pyK. Tenepb UMW MOXHO
Obi10 AepXaTh KAMHH, TTAJIKH, IPYTHE OPYAMA. ABCTPANIONUTEKH, CY/s 110
BCEMY, €11[€ HE CO3AABAIU CBOUX OPYAUI, 4 MCNOAb30BAIN B 3TOM Kaue-
CTBE TO, YTO HAXOAMITH.

Haunnas ¢ Y. lapBuHa, ObU10 [IpMHATO CIMTATh, YTO TOMUKOM K
Hayany NpsAMOXOXICHMUS ObII0 U3MEeHEeH e KIUMaTa (MOXoN0AAHUE) U
VCNOBHUU cpeabl oONTAHUA (OTCTYIUIEHUE JIECOB, pACNPOCTPAHEHHE Ca-
BaHH). OnHAKo ceiyac yCTaHOBAEHO, YTO Ha 3TOT MyTh CTAJa TOALKO OAHA
M3 HECKOJIBKUX COTEH IpeAKOBbIX (POPM, OJHOBPEMEHHO CYIHECTBORAB-
KX B TeX ycnoBUsX. OcranbHbIe BHAbI 0KA3aTiCh 0OpeYeHHBIMH Ha
BbiMupanne. QUeBHAHO, yXyAlleHHe YCIOBHEM XHU3HU NHINb YCHAMIO
JEHCTBUE eCTECTBEHHOTO OTOOPA, HO HE MOTIO CITYXKHTE 1€ PBOTNPHUYITHOM.

[Tpy M3yuyeH M [IPUPOIHBIX YCTIOBHH, CJOXHBIUKMXCH HA TEPPUTOP N
papoauntisl yeaoseuecTsa S—20 MIH JeT Rasan, 6b11M 0OHaAPYKEHDI YHH-
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Paiea I BHOCPEPA H YEAOBEK

KIbHBIE SBACHUS. 3eMIETPACEHH, CABHTY 3eMHOU KOpPBI, U3BEPXEHHA
BYJIKAIIOB [IPHBE. 1M K BBIXO4y Ha NOBEPXHOCTE 3&MJIM YpPAaHOBBIX pya (B
YACTHOCTH, HA TEPPUTOPUH COBPEMEHHBIX Dduonun, KeHun, TaH3aHUH,
rAe ¢ ceBepa Ha ot MPOXONHUT FPAHAMO3H L i PA3JIOM 3eMHOM Kopbl — Be-
KUK AppuKaHCKUH pUdT). DTO MPUBENO K YBEJIMYEHHUTO eCTECTBEHHOH
PAAMOAKTHBHOCTH Ha 604boif TeppuTopur. Bee 3To MOTNIO SBHTBCS
OJHOH U3 pUYKMH BOSHUKHORCHMS MYTallit, [IpUBEAHIMX K [1OSBACHUIO
NEePBHIX NPAMOXO/HIIIX 00€3bsaH. BriociencTBUM nalHLIE MyTal MK ObUTH
3aKpeIUICHBI ACUCTBUEM ECTCCTBEHHOT O orbopa.

BToprim BaknbiM M3MEHEHUEM BO BHCIITHEM BHJIE ABCTPANOIIMTEKOB
crana yrpara wepctu. [Ipeaku uenoseka obaajany Basoe-BTpoe DoIbei
AKTUBHOCTBIO, YEM jIpYTUC XUBOTHHIE paBHOTO pa3Mepa. bonee unren-
CUBHOE 2HEPTOBLIACICHUE HpHUBET0 K NOCTOAHHOMY NEperpeBy OpraHm3-
Ma, TaK KaK WEPCTH B CYXOM ¥ XKApKOU caBaHHE 3HAYMTENBHO 3aTpya-
HAJA OXJIaKIACHUE OPraHK3Md. 3TO M Bhi3BaJIO HOTEPIO BOJOCHHOTO N0-
KpOBa.

CnenyomuMuy B 3BOIIOIIMOHHO NTECTHULIE TIpUMATOB ObiJIA IIEPBHIE
NpeacTaBUTeNM poua Homo — roMuHujibl. OHHA NOSIBUJIUCH OKOJIO 2—
2,5 MnH neT Hazal. Do Oblau yenosek ymenbrid (Homo habilis) n ueno-
BEK BbIIpAMICHHbIN (Homo erectus), uaw numexkanmpon. DTH «NIEPBbIE
JTIOOM» yXKe CO3AaBaIM IpUMHATHBHBIE Opy/Hs Tpyaa. Oaexnoil UM ciy-
XU IIKYphs YOUTHiX XMBOTHLiX. [IpaBast pyka 6ni1a Gonee pa3siTa, uem
neBast. BeposiTHo, OHY BilaAedH IPUMUTHBHOR WieHOpa3Aen1bHOU peublo.
JanHbiit nepuoa 6u111 HEPBBIM IEPUOAOM MATEPUAIBHON KYJIBTYPHI Ue-
JIOBEUECTBA — NAACOAUMOM.

Bonbioe snauerne ais sBonwnnK suaa Homo uMeny u3MeHeH s
KJIMMaTa, KOTOopble OB CSICTBHEM NOXON0AAHUS B BBICOKHUX LHPO-
Tax. Mamerniacs cncrema atMocdhepHOH LIMPKYISLIANA, B TPONIMKAX PE3KO
YMEHBLUKIIOCH KOJUUECTRBO BhIIIAZACMBIX OCANKOB, B PE3YNbLTATE YETO
TPONH'IECKHE Jleca B psfie obaacTeld CMCHHINCh CABAHHAMH H [TOJNYITYC-
TEIHAMK. BosaelicTBHe NPHpPO;HOTO OKPYXEHUS U HCOOXO0JIMMOCTh VC-
OXHEHUS AeATEbHOCTU NPHUBCAN K NOSIBIEHNIO 0Kono 250 Thic. neT
Ha3aja ApeBHeHr pasHOBHIHOCTH Pa3yMHOTO YEN0BCKA — HEAHOepmaibyua
(Homo sapiens neandertalensis). On 611 TpybO CIOXEH, y 1HETO ObLTH HU3-
KUH 100 1 ckoweHuuiit noabopotok. Ho od nMen bosiee passuTulil ro-
JIOBHOM MO3T, YeM €ro MPeALlICCTRCHHUKY — MUTEKATPOlbl, KOTOPLIE B
KOHLIE KOHIIOB BRIMCPJIM. PentaroniuM ToMKOM B pa3sBMTHU HEAHAEPTAb-
LUEB Db NEepUOAMYECKH BOIHUKAIOUIME OEJCHEH WA YETBEPTUYHOTO
nepuoaa passuTHs 3eMan. ONM UCPedoBaIuCh C OTHOCUTEIBHO TEIL1bI-
MH NEPHMOOAMU MEXIEAHMKOBbS, HeanlepTanblib! BBIHYXACIIL ObIH
NprCcnocabauBaTLCH K CYPOBLIM KIMMA1 UUECKUM YCIoBUsIM. OHKM HOCHH
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OAEXAY U3 IKYP, CTPOMIN TPUMUTUBHbLIC XWIHIHA MK KHAIU B 11elie-
pax, OXOTHJIMCh Ha KPYITHBIX 3Bepeil, a okoso 60 Teic. 1eT HA3a HAYYH-
JHUCH 400BIBATE OTOHb. O BBICOKOM YPOBHE P43BUTHUS KYJILTYpBl HEAHAEP-
TAIBLEB MOXHO CYAMTD 110 TOMY, YTO OpYAHS, HAHACHHbBIE ApXE0JIOraMH B
pa3HbIX 00nacTIX 3eMIAH, HE ABSUTMCH OIMHAKOBEIMU, Kak npexue. Haun-
14714 CKAaABIBATLES OAHA U3 OCODEHHOCTEM KYJILTYPhI UCJIOBEYECTRA — ee
pazHoobpasue. B 3To xe BpeMs NoSBUIMCE PU3NYECKHE OTAUYHS OOH-
TaTeJied pasHbix 006nacTeil 3eMnu, Havalu GOpMUPOBATHCA Pachl.

Ceryac ere He COBCEM SICHO, KaK NIPOHUCX0AUIA CMCHA HEAHHEPTATb-
114 Ye/IOBEKOM pa3yMibiM, M3BeCTHO, 4TO 11OCNIEAHMIA 1OSBUTICH AOBOJIBHO
BuesanHo B EBporne, HOro-Boctounoit Asun u Adpuke. B Ilanectune
HAMACHBl CKENETH HEAHAEePTAALLEB, 60JICE pa3BUIbIX NIO CPABHEHHIO C
APYTHMH CBOMMM COPOAMYAMH, 00/IaRaBIIN X IPH3HAKAMH COBPEMEHHOTO
YEJ0BEKA: PYKH CTaNIU MEHEE MOIIHEBIMHM, 10O — Do/ce BBICOKUM, ITOSBHI-
cA nogboponoYHBIN BRICTYI. 3TOT THU Ha3zBwTK Homo sapiens sapiens
(«4EN0BEK ABAX Bl PA3YMHbil» | B OT/IIYHE OT HEAHAEPTANLLIEB).

Tlo MHEHUIO HEKOTOPBIX AHTPONOJIOrOB, NEPBHIM MpeaCTABUTENEM
Homo sapiens sapiens 6blna xeuIHuH4, xuBwas B 3anagHoit Appuke
okoJ0 200 Teic. ner Haszag. OTTyaa npeAcTaBUTENH 10 BETBU pacripoc-
TpaHmwiuck Ha bauxnui BocTok, rae BerpeTiiMch ¢ HEAHAEPTANIbIIAMH.
[Tocnearive, HE BHLAEPKAB KOHKYPEHIIMM C ©0Jiee IPpOI'pecCUBHLIM BH-
JOM, BbiMepan 25 Thic. JIeT Hasak. B 3Ty oui0xy n0aM 3acearmin BCe KOH-
THHEHThI, KpoME AHTapKTUAbL. [10o Bo3nukinM negsinsivM moctam 20 Thic.
NeT Hasag OHU Tpo KKK B AscTpanut, 10—40 Teic. neT nasay 6s1a 3a-
ceneHa AMepHka, a epputopus BocrouHo- Esponeiickoii paBHUHbIL Onia
sacenena 2430 TwIC. 16T HA3anA.

TfocneacTBUs pacceneHMs UeJoBEUECTBA O BCEH Cylle HaiucH nia-
HeTbl 1 00XHUBAHWS CaMblx pa3HOOOPA3HBIX 3KOJOTHYECKHUX HHIU BbISIB-
JIIIOTCs B MIEPBYIO Ouepeab B ¢epe OUONOrnu YeJoBcKa. Aantagms K
reorpa)iyecKrMM yCJIOBUSIM PA3JIMUHBIX FKOJOTHUECKHUX HULI [IPUBENA K
paclurMpeHH IO KOMIUIEKCA IPU3HAKOBR COBpEMEHHOI0 UcaoBeka. Kaxapri
M3 AN TUBHEBIX THITOB 4EJI0BEKA COOTBETCTBYET KAKOMY~TUO0 reorpadu-
4ECKOMY NOSCY — APKTUYECKOMY, YMEPEHHOMY, KOl 1 MHEHTAIbBHOMY MU
BBICOKOTOPHOMY. 3TH TUIIbI BKJII0YAIOT B Ce0si KOMIIIEKC [EHETHUECKHX
MpHUCNOCOGIeHHUH K YCTIOBHAM PAa3,TMY4HbIX 1TOSCOB.

Paccenenue yesnoBeka 110 3eMHOU IIOBEPXHOCTU UMEJIO OTPOMHOE
3HAYEHNE HE TOJILKO AN (hOpMUPOBAHUS BMONOTHMKM Ye1oBeKA, HO U RIS
Pa3BUTUS €ro KYJALTYPHL. 3acciicHUe HOBbIX paiiOHOB CTATKHUBAaNO ApPEB-
HEMIIUX AIOAEH C HOBBIMU BUIUMH XHBBIX OPraHU3MOB, CTUMYJIHPOBa-
IO 1IOMCK COBEPLLUEIIBIX BUAOB OXOThI, PACILUPSAIO 11ICPeYeHb Che0OHbBIX
PACTEHUIT, 3HAKOMMJIIO C HOBBIMH [TOPOAAMM KaMellHOTO MaTcpuasia v
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3aCTaBJLJIO U306peTaTh HOBHIE CITOCOObI ero 06paboTky. KyasTypa 4e-
JIOBEYECTBA B XOA€ pacceseHus NepecTana pasBUBaTbCs ENMHBIM NOTOKOM.
Buytpu ee ctani dopMupoBaTLCSH 0TAEIBHBIE HATPABICHHS, OTpaXKamw-
I1e YCIAOBHUA CYIHECTBOBAH M YEN0BEUECKUX COOOLIECTB B pa3HbIX KJIU-
MATHYECKHX T10ACaX U pA3BUBATONIMECS ¢ PA3HOU CKOPOCTHIO.

OcBoO€HHE HOBBIX KIIMMATHUECKHUX HMILI YETIOBEKOM OBIJIO OB HEBO3-
MOXHO 6¢&3 HabBII0AeHUA 3a XOI0M IIPUPOAHBIX [IPOLIECCOB U ABIEHKH,
©e3 3HaHUA IPUBBIYEK XUBOTHBIX M CBEACHHWI O paCTeHHAX. 3anac 3Ha-
HMIA, KOTOpEBIE NPHOOPETAIO Y€I0BEUYECTBO B X0A¢ PACCETEHUSA 10 3eEM-
HO# MOBEPXHOCTH, CHITPA] 3HAUUTEJNBHYIO POk TpH QOPMHUPOBAHUH
MPOU3BOAALIEIO XO3MCTBA M NEPEXOAE K IMBUTA3ALUHU.

BaxkHbiM (PaKTOpOM HaJibHEHIEro pa3BUTHA YeJIOBEKA IBIIIOCH Pe3-
KO€ YBeJIU4YeHUEe 0ObeMa ronoBHoro Mosra. [fprunHoi 2roro, BeposTHO,
CJIYXKWIO HECOOTBETCTBUE TEXHUYECKHX CPEACTB, KOTOPBIMU paciiofaraiv
MIPpeAXH YETOBEKA, TeM 334a4aM, KOTOpBI€ MM IIpUX0AUN0CK petiarts. [To
MHEHHUIO YYEHBIX, YEM MEHEE COBEPLIEHHBIMU OpYAMAMU OXOTHI U TPYAA
pacronaranu npeaky yelioBeka, TeM B ODONbINEH CTCTIEHM OHH TOJIKHBI
OBITM BOCMIONHATE 2TH HENOCTATKH 00J1€€ BLICOKHM YPOBHEM YMCTBEH-
HOH AedTelIbHOCTH, MTO3BOAABIIUM MTO0EeXAATL NpH CTOTKHOBEHUM C
KpYITHBIMHY XMBOTHBIMU. TlocTeneHHO NporpeccUBHBIE U3MEHEHHA B
Pa3BUTHM T'OJIOBHOTO MO3Ta 3aKPEIUISLIUCH NYTEM €CTECTBEHHOIO 0TH0-
pa. CrnenoBaTelbHO, BOAHUKHOBEHHE COBPEMEHHOTO YeJJOBEKA MOTJIO
MIPOU30HTH B TEX IKOJOTMYECKUX YCIOBUSAX, KOTOPLIE NpeAbLABIAIHN 00-
Jiee BHICOKKE TpeOOoBaHUSA K €ro YMCTBEHHOM feaTensHocTH. JansHedmuit
MpOrpecc MaTepHalbHON KYJIBTYpHi BUIA Homo sapiens sapiens Takxke npo-
UCXOAMT Dosiee MHTEHCUBHO B T€X pailoHax, Tae IIpUpOdHbIE YCIOBUSA HE
00eCceunBanT HEOOXOAMMOTO KOJIHUECTBA pACTUTEIbHOW [IUIHK U Tpe-
OOBaNN [IPOAOJIKEHUS OXOTHI HA KPYITHBIX XKUBOTHBIX.

Ecnu xe nobuiBanue nuimy 6sU10 o6ecnedeHo HAMUMUHEM Cheq00HBIX
PacTEHW MM JTeTKOAOCTYIIHBIX XXUBOTHHIX (KaK, HallpUMep, NpH 3ace-
JeHUU ABCTPANTNK), TO pa3BMTHE KYAbTYPhl CYIHECTBEHHO 3aMeATIANTOC.
Orcroaa bosbllag NpoCTpaHCTBEHHAA U BpEMEHHAg HEPAaBHOMEPHOCTL
KYJAbTYpHOT'O pa3BUTHUA [TEpBOOKITHOrO 4Y€J10BEKA B pa3aMYHbIX pertoHax
Haler MAaHeThl, O YEM CBUACTEJIBCTBYIOT ApXeOJIOrHUeCKMe HAX04KU.
HeoObrunble npupoaHble YCAOBIA M HOBbIA MACHONW paniioH CTUMYJH -
POBAJIM YMCTBEHHYK AEATE1bHOCTh, 3aCTAR/IAA OTKA3aTbCH OT IIPUBLIY-
HOTO aBTOMATUUYECKOTO XUBOTHOTO IoBeAeHUs. C 3TOT0 BpEMEHH YENIO-
BEK NepeCTal ObiTh NPOCTO OMOMOIMYECKUM BUAOM, 3ABUCSLILUM OT IIpH-
poabl. OH caM CTaji MHTEHCUBHO BO3AEHCTBOBATh HA OKPYKAIOLYIO Cpeay,
BMIIOU3MEHHS €€ B XOA€ CBOCH AEATENBHOCTH.
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HecMoTps Ha OTpOMHOE CXOACTBO YEJIOBEKA C APYTUMH OMOIOIMUEC-
KMMH BUAAMH, CYHIECTBYIOT M 3HAUMTENbHbIE OTANYMS. Tak, HaKoIe-
HUS KyJbTYpHl M LIMBUJIM3AIMH, NEPCAAOIHNHECS U3 NOKONEeHHM B ITOKO-
JIEHHUE B [IPOLIECCE OOYUEHUA U HE COACPXAIHMECS B TEHETUYECKOH Ipo-
rpaMMe, SBJSI0TCS VHUKAJbIBIMU CBOMCTBAMH, NIPUCYIIUMH TONBKO
yenoBeky. Yenosek (Homo sapiens) okazancs eAMHCTBEHHBIM BUAOM, Y
KOTOPOr'o MOET HAKOIUIEHHe OIBITA, 3HAHUIX U YMeHHH U ITepesada X U3
MOKONEHHUSA B ITOKONeHUe. ToMbKO Y€JT0BEK HAYYHCS HCIIONb30BATh €C-
TECTBEHHOE, TEXHUUYECKOE U KY.1bTYPHOE HAC/NEANE U YBETIMYEHUS CBOER
KOHKYPEHTOCITOCOOHOCTH M M3MEHEHHMS YCIOBUH OKPYXAlOUIeH CPeabl.

MIMeHHO OTKpbITHE BO3MOXHOCTH HAKOIUTEHHS KYITLTYPHOU MH(pOp-
MallM¥ B IONOJHEHHE K TEHETHUYECKOIT NpHUBEJIO K 3BOMIOLUH reHoTHNa
K MOpGONOTHYECKOU CTPYKTYpPBl 4e10BEKa B HANPABJIEH MU JIYYLIETO UC-
MOJb30BAHUS 3TOM BO3IMOKHOCTH. [TpOH30LILIIO YBEIMYEHHE MO3Ta KaK
eMKOCTH JUIH COXPAHEHUS KYALTYPHOH HHGOpMAIIMK M BO3HMKHOBEHHE
s13bIKa KAK CPEACTBA M€ peaatd HaKoIeHHOW HH(OpMalIlH.

VY yenoBeka oCoOEHHO pa3BHTA KOPA rOJOBHOIO MO3Ta M T€ e 4ac-
TH, KOTOpbI€ OTBEYAIOT 34 NPUHATHE pelleHH, obobmeHue HHDOpMaA-
MU, CBA3AHBI CO CITOCOBHOCThIO K NPEACKA3AHNIO U MPEABUACHUIO, K
TBOPYECKOH AeATeILHOCTH. Y WNMIaH3e 31a 061acTh KOPhl 3aHUMAET
17%, v cobaky — 7, a y uenoBeka — 29% Npyu HeCPaBHEHHO OONMBLIEM
obuIeM obbeMe KOpbl TOJOBHOTO MO3Ta. JTO ONPEAENN0 CIIOCOOHOCTh
4eJ0BEKa K TBOPUYECTBY, B TOM HHC/IE K TEXHUUECKOMY (HallpHMep, Co-
3I1aHUe pazHooOpasHBIX OpYANH TPYIA), a TAKXKE K aOCTPAKTHOMY MBbILL -
NeHHIO.

Bo3nukHOBEHUE peUuM OBLIO 0TIIMM U3 KApAXHANBHBIX H3MEHEHHUH
B TeHOTHIIE YEI0oBeKa. B oTiiyMe 0T reHeTu4eCKH 3aKpeIUIEHHBIX 3BY-
KOBbIX CHTHHAJIOB, UCIIOAB3YEMBIX XHMBOTHBIMH, YEOBEK CTAJT cnocobeH
nepenaparh [0 HACAEACTBY KYJIbTYPHbIH A3bIK. Pa3BUTHE peUN MHOTO-
KPaTHO YBEJHUYHJIO BOSMOXHOCTH ODLUEHHA MEXIY T101bMH B IIPOLECCE
MX COBMECTHOM N€HTENBHOCTH, NepeAayd ONbiTa W 3HAHHH MIanlnMm,
0byueHns. C pa3BUTHEM $I3LIKA CTANO BOSMOXHBIM CIIEIIHANTU3IAPOBAH -
HOE HaKoIUIgHHEe NHGOPMALIMK OTAEIBHBIMY TOIBMHU. 3TO IIPUBELIO K
BO3HUKHOBEHHIO OBIECTBA — COUNATBHOUN CTPYKTYphL, OCHOBAHHOM Ha
KYJIBTYPHOM CNELMATN3A1MH, B OTAUMHKE OT FTEHETHYECKH 3aKPenaeHHbIX
CNEeUHATM3aALNK B XHBOTHDLIX coobulecTBax.

JIpyro# oTIMunTeILHOR OCODEHHOCTBIO YEI0BeKa ABISIETCH ero CIio-
COOHOCTBL K Tpyay. Eule . Burensc cBsi3an BuiAeNeHUE YeloBeKa U3
)KMBOTHOT'O MHPA € €70 TPYI0BOU ALSITEIBHOCThEY. Ye10BEK Ae1a1 OTKphI-
THA K CO31AaBAT OPYAUS TPY.da, a 3TW OPYANS M3MEHSIN CaMOro YeJioBe-
Ka, OKA3bIBA/ 1M pellalouee BIMsHIE HA €ro 3B0NKIHI0. HampuMmep, uc-
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NOMb30BaHWE OTHs U1 NPUTOTOBICHHUS MUIHY NO3BOJKIO «00NerYUTh»
4epern YyenoBeka, U3MeHUTE ero Bec 1 dopMy. [IpuroToBnenHas Ha OTHE
NUWIA, B OTIMYKE OT CEIpOH, He TpeOOoBaNa MOIIHBIX MBIILIT AJISI €€ Ie-
peXeBBIBaHUA. A Donee ¢1abbiM MBILILAM HE HY)XEH OBl 4219 3aKpen-
JICHUSA TeMeHHOM IrpedeHb, MMEBINUI MeCTO ¥ Do/lee ApeBHUX NpeaKOB
YeJOBEKa.

HTak, cynHocTh 4eJI0BEKa KaK OMOCOUMATBHOTO CYINECTBA pa3BU-
BacTCA [101 BO3ACUCTBUEM IBYX NNPOrpaMmM — FeHETUYECKOM, CO3aruen
bronornyecKkue OCHOBbI X M3HKU YET0BEKA, K COIMANbHOM, KOTOpast, OTTU-
pasch Ha ero buonoruyeckue ocobeHHOCTH, POpMUPYET ero CoO3HAHME,

Kak buonoruueckuit sug Homo sapiens B TeueHue 40 ThIC. JIeT HE
NPEeTEPIIET HUKAKUX CYLIECTBEHITHX U3MEIIEHUI, HO B X0A€ KYJIbTYPHO-
ro pa3BUTHS JOCTHUT COBPEMEHHOI0 YPOBHS NPOH3BOACTBA. C KAXKIBIM
NOKOJeHKEM BCe Donbllie pa3BUBAETCS MO3F, HOBBIE [IpOdeccHH Tpeby-
I0T HOBHIX HABHIKOB PYK, NPU YIYYIIEHUH YCIOBUH XHU3HU U YCIIEXOB
MEAULIMHH YBETUUUBAETCH [IpOAOJIKUTENBHOCTh XU3HU. ONHAKO BCE ITO
HE BbI3bIBAET CYIIECTBEHHBLIX M3BMEHEHUH B HacneaAcTBeHHOCTH. TIporpec-
CUBHBIE U3MEHEHUS OIPEaLISIOTCS BHEIMHUMU YCITOBUSIMU CYIHECTBOBA-
HUA 4eJI0BEKa B 00IIecTRe.

Takum obpazoM, Onarogaps re HETHYECKOMY HACTEAUIO HEYKIIOHHO
BOCIIPOM3BOAMTCHA OJHO [TOKOJIEHWE JIIOACI 3a ApYTUM, a KAa4YeCTBeHHEIE
O0COBEHHOCTH GOPMUPYIOTCH ¥ KAXJA0I0 4eJI0BEKA B KAXA0OM ITOKOJISH UK
IYTEM YCBOSHUSI MATEPUATBLHOTO M JYXOBHOTO KYNLTYPHOTO HacHe 4.
Cnenmopare/ibHO, KyJbTypa U LMBAIM3ALNS TaK XXe Heo0XoaMMa uesioBe-
KY, KaK M ero reHeTu4ecKas nporpaMma. YHUUYTOXEHME U TOrO, U OpY-
roro lpUBEAET K NPEKpAICHMIO CYILSCTBOBAHMSA UETOBEKA.

I'eneTuueckas wadopMalug 0 CTPYKTYpe JHO0T0 OUOIOrUYECKOro
BMIA HAJEXKHO COXPAHNETCH U HE MOXET OBITh YTEpAHa, 0Ka CYIEeCTBY-
€T ROCTATOYH 0€ A1 BOCTIpOU3BOACTBA BU1a KOMUUYECTBO 0co0ei. OaHa-
KO BCE YBEJIMYHUBAIO1[€ECA 3aTrpsi3HEHHUE OMOChEPBI OTXOAAMU AaHTPOIIO-
reHHOM NeATeNLHOCTY BeAeT K HeoOpaTUMbIM U3MEHEHHUAM B réHETHUECC-
KOH nporpaMme yesioBeka. O HauaBIIEMCH pacnage reHOTU A YeIOBEKa
CBHAETEIbCTBYIOT JAHHBIE POCTA YUCNIA TEHETHUYECKUX 3abosieBaHN B
Pa3BUTHIX CTpAHAX, CHUXXEHHUE UMMYHHTETA UEJIOBEKA, BO3SHUKHOBEHHE
HOBHIX 3a0oneBanuit. HabnrogaeTes pocT reHeTHYECKH HEMOJHOEHHBX
JETEeM.

KynbTypHOe Hacneane TakKe MOXKeT OblTh YTEpSTHO TTPpY XU 3HY Ye-
JIOBEKA B IPOLIECCE HAKOIIEHHUA M 3BO.TIOLMH KyIBTYPHOI NHGQOpMAUHH.
WI3MeHsIst OKpyKAOIIYIO Cpeiy, YeJ0BEK MEHSeT M CBOKO KYJAbTYPY, IipM-
4eM ITH U3MEHEH s HE CI10CODCTBYIOT €10 BhiXKHBaHUI0. OAHAKO K Ipe-
JKHEMY CYILECTBOBAHMIO OH BEPHYTHCS yKe HE MOXET BCJICACTBHE YTpa-
ThI [TIPEXHE I KYJALTYPHI.
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4.2. OcobeHHOCTH PA3BHTHI IKOCHCTEMbI YEI0BEKA

AHATHA3UPYS IBOMIOIHIO UEJIOBEUECKOTrO poaa ¢ MOMEHTA BO3HUMKHO-
BEHUA 10 HACTOSAINETO BPEMEHM, MOXHO 3aMCTUTD, UTO CYIIECTBYET HE -
CKOJIBKO OTPOMHBIX NEPUOAOB, KaXIbtil M3 KOTOPBIX XapaKTepu3yercs
crnelndUKON BAMAHYA 0011E€CTBA HA 1I)PUPOAY U NPpUpOoabl HA 00LIECTBO,
B pAMKAX KOTOPHIX (POPMHUPYIOTCA OCOOEHHOCTY IKOCUCTEMBI YEJ0BEKA.
DTH 1epruoabl MOXHO PaCCMATPUBATh KAK I10XH IJ100a1bHOI0 paciiy-
peHUA Cheprl YSNOBEYECKOH NMBMIU3A1MM, OCBOEHUS NJTAHETHOTO U
KOCMMYECKOTO NPOCTPAHCTBA K MEHSIKOLUETOCS OTHOLICHHS YETOBEKA K
NpUpoIE.

Kak OHONOruyecKuit B 4eI0BEK MOXET OOUTATh TONILKO B MpeRe-
Jax CYIIU 3KBATOpUANBHOTO Nosica (TPONUKK, CyOTpONMKK), i€ U BO3-
HUKIIO CEMERCTBO eomunud. [lo BepTHKaIM ero 3K0Joruyeckass HALIA
rpocTHpaeTcd Ha 3—3,5 kM Hajl ypoBHeM Mops. Ho Gnarogaps cBoum co-
IHAILHBIM CBOMCTBAM (pa3yMy, pedM, CIIOCOOHOCTH K TPYIOBOM eATe b=
HOCTH) YeJIOBEK 3HAYUTEIbHO PACIIMPWI apeail cBoero oburanus. Tak,
OH MOXET BBIXMBATh, IPEOAOJIEBAS CONPOTUBJIEHUE NUMUTUPYIOILHUX
(aKTOpOB (YACTUYHO ITYTEM aAANTALIMA K HOBBIM YCJIOBUSIM, HO B O0Jb-
LIMHCTBE CBOEM € HOMOINBIO Pa3IHUHbIX UCKYCCTBEHHBIX MTpHUCITOCOBie-
HUIA — XXWIKIH, OAEXAbl U T. .) M CO3aBasi HOBbIE 3KOJTOTMYECKUE HUIIN
Ui cedst Kak OMOCOITHAJIBHOTO CYLIIECTBA.

Ha mepBrIX 3Tanax CTAHOBJIEHUSA YETOBEUECKOro 00mecTBa Ironymis-
1AM 4eJIOBEKA Yae BCEro ObUIM NPEeACTaBIe Hbl OTASIBHBIMU MOCE/ICHHU-
SIMU WIH UX TpynnamMu. Kuteau o4AHOTO 0CesIeHUsE SBJIsUTUCH riobans-
HBEIM X034 ACTBEHHBIM KOJIEKTHBOM, CBA3AHHBIM O00IHUM KOMIIJIEKCOM
TPYAOBLIX ONEpalUil, CE30HHOCTHIO paboThl. 3TOT KOJIEKTUB 3aHUMaJ
OMNpeaceHHYIO TeppUTOPUIO M 0KAa3biBajl HA HEE NOCTOsIHHOE npeobpa-
3y1oiee Bo3aeicTere. CHMOMO3 MEXIY X035 UCTBEHHHM KOJUICKTUBOM U
OCBOCHHON UM TEPPUTOPHUEN MOXHO HA3BAThL QHMPONO2EOUECHOIOM.

XO03ACTBEHHBIN KONIEKTUB aHTPOTIOre0LeH03a TOTy4ak OT IKCILLY-
aTUpyeMOM TeppUTOPHH B IEPBYIO ouepenb nuiny. [TULIEBLIE UETTH — 3TO
OAMH U3 BH/IOB CBS3EH KOMIEKTUBA U cpeabl. OHHU 3aBUCEIH OT YHCJIEH-
HOCTH [TONYAALMY, TUITA U MHTEHCHBHOCTH X035 HCTBA, XapaKTe pUCTHK
cpeanl. Bropas cBsi3k OCYLISCTRAAACH Uepes NMoNyYeHHE KOUTEKTHBOM
MaTepHaloB AJs XUAULT, OACXAbl, OPYAUNA Tpyaa U oXOTel. Ha 3Tom
YpOBHE BO3HUKAIU CBA3U MEXAY PA3NHUHBIMUA AaHTPOIIOTEO1IEHO3AMH, TAK
KaK NpUpOaHas Cpead HE BCeraa CHabXaia KOJNEKTHB BCeM HeoOXoau -
MBIM EMY CHIPBEM.

HccneaoBaHus nokKasbiBalOT, Y10 YXKE ThICSHYM JIET Ha3ajl CTUXHAHAs
AESATENbHOCTD Y€JIOBEKA NIPUBOANAA K KDYITHBIM U3MEHEHHUSIM TIpUpO -
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Pazder [ BHOCOEPA U YEAOBEK

Hoit cpenbl. Bepxuuit naneonur 6u11 nepBoi KyJbTypor, CO3JaHHOM ye-
JoBekoM. Ilaneonutuyeckas 3n0Xa UCTOPUM YeJIOBEUYECTBA OXBATHUIA
4 M1u 1€T. DKOHOMUYECKOHN OCHOBOM pa3BUTHS 00OIecTBa HA BCEX CTA-
JUAX rajieonTa Obl1a 0X0Ta 118 KPYIIHbIX XU BOTHBIX, COITPOBOXAAEMas
cobupaTenbCTBOM. KaxaoMy cobupatento TpeboBaioch okouo 550 ra 3em-
JIW AT HOPMAJIBHOIO MponUuTaHus. ECai IpuHsiTh, 4To apea NnepBoObIT-
HOTo yeI0BeYeCTBA COCTaBasAd oKoio 107 ra, To YHCIeHHOCTL NEPBOOHIT-
HOTO 4e/10BeYeCTBA He NPEBOCX0oANNA 2 MAH YeloBeK. B TakMX yCnoBusx
npeaky-codnparesn NpocyecTBORAIM OKONIO0 | MJIH JIET.

OTKpbITHE OTHA U CO3AAHHE NPOCTEUINETO OPYXKHUA [TO3BOJIHIIO Ye-
JIOBEKY 3aHATh HHINY OXOTHMKA U 34CEAUTh TEPPUTOPUH ¢ YMEpEHHBIM
KAUMATOM, TZI€ XXHU3Hb B YCJAOBH X COBMpATEIbCTBA HEBO3MOX HA. Hace-
JICHHUE NPH 3TOM BHIPOCIO HE3HAYUTENBHO, TAK KAK TEPPUTOPHS NOTPEO-
JIEHW 5 OXOTHHUKaA O0onblue TeppuTOopHH noTpedienus codbrparens. Oxo-
Ta, KpoMe MACA, [T03BOJAJIA [10Jy4aTh KOCTH, WIKYPBIL, CYXOXHJINA K UC-
N0Jb30BaTh UX AJI51 U3TOTOBIEHUS OPYAHH TpyJd, XHWJIHLI, OAEXKIbI,
YKpalueHHit, TI0BYIeK A1 XUBOTHbIX. OXOTHHUKU 3aHUMATKCh K JTOBJIE
PRIOBI. 3aroHHas 0X0Ta, HanoAo0He XMIHHUYECKUX CIIOCOO0B JIOBA PhIOHI,
MpUBOAMIA K THOEIH BOIBINOIO YHCIA XHUBOTHBIX, KOTOPBIE HE MOITIH
OBITE [1OJTHOCTBIO MCNIOIB30BaHbI B TULIY, TAK KAK APEBHUE OXOTHHKHY eLle
HE BJIAACTU [IPMEMAMU XPAHCHM S TTHLLH.

B snoxy BepxIero ajeoaumTa, cosnajaloiiero no BpeMeHu ¢ noce-
JTHUM IOpMCKUM ONEAEHEHUEM, HCYE3M MHOTHE KPYNIHBIE XHBOTHBIE —
MaMOHT, IIEPCTUCTREIX HOCOPOT, TMTAHTCKHUN OJIEHb, NEIISpHBIHA NEB,
nepiepuslt Measean M ap. CyleCcTRYIOT AAHHBIE O TOM, YTO MMEHHO hep-
BOOBITHBIA YEMOBEK OKA3aJ! pellaloliec BJIMSHUE HA MCUe3HOBEHME ITUX
’)KHMBOTHBIX, XOTS HEKOTOpHIE UCCIIEAOBATEIM CUUTAIOT, UTO 3TO CBA3AHO
UCKJIIOUHTENIBHO ¢ U3MEHEHMEM [IPUPONHON OOCTAHOBKMK, C IIPOLECCAMH
oNefeHeHHs. TeM He MeHee camble KPYITHbIE BHAbI TPABOSAHBIX XXMBOT-
HBIX OKA3AJIUCH HAUMEHEe 3aAIHLIEHHBIMH OT OXOTHHUKOB BEpXHETO J1a-
JIEOJIUTA, TAK KAK OHM HE MOTJAH BOCIIOJIHHUTL NOTEPH YHCAEHHOCTH OT
OXOTH| HA HUX BBICOKOU DOXAAeMOCTBIO, KAK 3TO UMENIO MECTO Y bonee
MENKMX — TpaBosIIHBIX. Mcue3HOREHME XKe KpyITHBIX XMIIHUKOB (Ne1ep-
HBIX J1eB, e EPpHBIA MEABEAb), KOTOPbBIE He ObLIKM 00BEKTOM MACCOBOM
OXOTbl, MOXHO OOBSICHUTD HAPYIIIEHHEM 1e[IeH UX IMTaHWA NPH BHIMH-
paHHu COOTBETCTBYIOLIMX TpaBosialibiX. EcTecTBeHHO, UTO B0NEe CypO-
BbI€ MIpUPOAHDBIE YCTIOBUS B OTY JI1OXY M YMeHbIIEHHE KOPMOBBIX PECyp-
COB A5l TPABOSIAHBIX MHBOTHbIX C1TOCODCTBOBAIM PE3KOMY YMEHBINEHHIO
UX YUCISHHOCTH,

KpoMe TOoro, AaHHLIH NCPHUO, T CONMPOBOKIANICH POCTOM YUCIIEHHOC-
TH 4eJI0BEYECKOM 1OV LIMM. T0 NOATREPKAALTCH POCTOM YHC/1a CTOM-

110
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GUIL USJIOBEKA 110 Mepe Ilepexoa K bosiee no3gHUM CTaausIM Nafeo -
Ta, O YEM CBHACTEJILCTBY 0T apXeOJIorMueckKue UcciegoBadus. YeM 601b-
e OBIJIO JIIOACH, TEM DOJIBIIE OHU YHHUTOXAIU XUBOTHBIX, H3IMCHAS
eCTECTBEHHBIE 2KOCUCTEMBI. B pe3ysTaTe 4eT0BEYECTBO CTONKHYIOCH €
HCUEIHOBCHHUEM TEX BUAOB XHBOTHBIX, KOTOpBIe Ha IIpOTAXEHHH MHO-
r'MX BEKOB CIYKUMH eMy NTHIIeH,

Cobuparteaun 1 0XOTHUKH BO MHOTOM ObUIM ITO100HB! OOBIYHBIM BCE-
FOHBIM KOHCYMEHTAM B €CTECTBEHHbBIX 3KOJOTHYECKUX cucTeMax. CUTY-
AU CYIIECTBEHHO U3MEHHWIACH, KOIIA JIFOAW HadalH 3aHUMAThCA CeJlb-
CKHUM XO31MCTBOM: JKMBOTHOBOACTBOM M pacTeHHEBOACTBOM. YeNorek
cTall oTOMPATh OTASABLHBIC BHABL AUKOPACTYINUX pACTEHUN M JUKKX XU -
BOTHBIX, CO3AaBaTh HOBbIE MOAMMUKAIIUM 3TUX BUAOB, 00ecrieurBaTh
YCJIOBUA A4 UX pOCTa M pa3MHOXECHMA B AOMAIIHHUX YCIIOBUAX, 3AILU-
IHATEL OT APYTUX BUAOB KUBBIX OpraHU3MOB. 3a ThICAYENETUS KYNLTYp-
HH€ pacTeHUs ¥ 0JOMAlUHEHHBIE XUBOTHBIE CYIHECTBEHHO U3MEHWITHCH
faroaaps CeJIeKIMM U Ir'MOpUAN3ALUU U YK€ HE MOTJTU CYLLIECTBOBATL 63
ITIOCTOSSHHOTO YEJIOBEYSCKOr0 BHUMaHUA.

TaxkumM 06pa3oM, BOZHHUKNA COOCTBEHHASA, OTIHYHAA OT NPUPOTHOH
PKOCHUCTEMA YeI0BEKA, BKIIOYAOIIAA €r0 CAaMOro, BHIPAIMBAEMbBIE UM
pacTeHUs Y JIOMALIHUX XHUBOTHBIX. 9Ta HCKYCCTBEHHas cpea tpeboBa-
71a HeIIpeCTaHHO M MOANEPpKKHY U CIIOCOOCTBOBANA CO3AAHUI0 CIIE LA AN b-
HOTO UHBEHTAp, CENBCKOX03AMUCTBEHHOI O KalleHaaps, 4 TAKXKe OpraHu-
3a1M¥ TIpOU3BOICTBA B COOTBETCTBUH ¢ HUM. [TOBHILLIEHUE TTPOUIBOAN-
TeAbHOCTH TPYJa NpHU IMpOU3BOACTBE MPOAYKTOB MUTAHUA CAEIANO
BO3MOXHBIM pa3aeJeHUE TpyHaa, KOTopoe IIPUBENIO K pa3BUTHIO peMeC-
7a, NPOMBIILIEHHOCTH, TOPTOBJH, KYALTYPH. TakKUM ITYTEM BO3HHUKIIO
MpOU3BOAALLEe X034ACTRO. [Iponiecc CTaHOBNEHUA ITPOU3BOAALHETO XO-
34/CTBA IPoaOJKANCA JVTATEILHOE BpeMs, IpUMepHOo a0 Hayana Il Teic.
J10 H. 2. 3TO COOBLITHE OBLINIO HACTONLKO 3HAYUTEILHEIM B 3BONIOLHHY Ue-
JIOBEYECKOT0 00IHEeCTBA, YTO €TI0 HA3LIBAIOT HEOAUMUMeCKol pegomoyuell.

Ha 3ToM 3Tare 3HaYUTeIBHO BO3pOCIIO M BIMAHUE YEI0BEKA Ha IIpH-
poxay. ¥xe ¢ ApeBHHUX BpeMEH BOKHHM (PaKTOPOM BO3ACHCTBUSA YETOBE-
Ka Ha OKpyXariny cpeay Obul oroHb. JIECHBIE U CTENHHBIE ITOXApH] [TpH-
MEHSIUCH KaK CpeICTBO AJIsE OXOThI HA KPYITHHIX XKMBOTHBIX, KaK OCHOBA
HoACeYyHO-0rHeBoro seMneaenus. [Jocne BeipyOKM Jieca U CxUraHus cpyo-
JICHHBIX AEPEBREB N0YBA 1ABAJIA BHICOKHE YPOXAK AAXE IpH HerTyboK oM
obpaboTke. OmHAKO €¢ MIogopoaue yOrBano goCTaTOYHO OHICTPO, U ye-
pe3 2-3 roaa MpUXoAWIOCH BEIPYOATh HOBBIC YYACTKHM Jleca. YHHUUTOXKEH-
HBIT TAKMM 00pa3oM pacTUTEIEHEIA MOKPOB MIPpaKTHYECKH HE BOCCTAHAB-
JIUBAICS AAXE MOCTe NPeKPaIeHNA ero CUCTeMAaTHYeCKOTO BBDKUTAHUA.
Mupokoe npuMeHeH e BEDXUTAHNS paCTUTENLHOCTH NPUBENO K 3aMeT-
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HbiM U3MCHEHMSIM NPUPOAHLIX YCIOBHE, BKIIOUAaA Gaopy, dayHy, [10UBbI,
KJIMMAT ¥ TUApoJlorvueckuit pexxyM. Hapsiy ¢ nojgceuHo-orHEBBIM 3eM-
Jele/INEM BIIMSIHWE HA PACTUTEIBHbBIA NOKPOB OKa3biBal Ype3MEPHbII
BbIrTac ckoTa (0e3 yucTa BO3MOXHOCTEH BOCCTAHOBIEHHWSI PACTHTENAbHO-
cTu). CTenu U caBaHHbI OCTENEHHO ITPHOOPETATN YePTLL TONYIYCIbiHb
M IycThiHb. M300peTeHne UCKYCCTBEHHOI'0 OpOLLEHMSs CITOCOOCTBOBANTO
HAPYILIEHHIO €CTECTBENHONU CHCTEMbI PEYHOTO CTOKA.

Taknm 00pa3zom, B yKa3aHHbIA [1€PHOJ CEPbE3HBIM H3MEHEHHSIM
NOABEPTIIOCHE KAK CaMO 00LIECTBO, TAK U CTENMEHDL €10 BO3ACHCTBUS Ha
npupoay. OHO Bbipa3W10Ch B MaclITaOHBIX M3MEHEHUsIX 00.1MKA TUIaHE-
Tbl — ONTYCTBIHWBAHWK 3EMENL, HACTYILIEHWH CTEMH HA Jiec, obesnieceHNN
MHOTHX T€ppMTOPHIA, BEICBIXaHUH pedHbIX pycea. B atoT nepuoa Obiin
CACNIAHbI CEPbEe3HBIC ATH B CrOPOHY CO3AAHM ST UCKYCCTBEHHOH Cpelbl
obuTanus uenoseka. Ho n camo odiecTBo 1pnodpeno 601611y 0 3aBUCH-
MOCTb OT MPUPOIHOTO OKpyXeHus. OHO pa3pyliano IpUpony, CTPEMSCh
Bce Oonee U 0onee NpUCIOCODUTE e€ K CBOUM HYXKIAM, U TPUPOIa «MCTH-
J1a» yel0BEKY 3KOMOIHUECCKUMU KPUIUCAMH, UCUCPITAHMEM PECYPCOB M
CTUXMMHBIMMU OEACTBUSIMU. XOTS, C APYTOH CTOPOHbI, U3MEHE NS OKPY-
JKAlOLIe N Cpeltbl CO3/IaBATH ONpEAEEHHBE CTUMY/IbI JUIS PA3BUTHST HOBBIX
BHIOB X035 ACTBOBAHMS, TEXHHYECKOTO ¥ 3KOHOMMYECKOTO [1porpecca.

3emiieene 03HaUA10 Nepexo/l DONBIIUX KOUEBBIX FPYIII K OCEAIO0-
My 00pa3sy X13HH. MUHUMa/IbHBIE JHCPIETHUECKHUE 3aTpaThl Ha IIepeaABM-
XKeHMe fipu 06paboTKe 3eMuIH 0DeCIIeYn BAIMCEH pACTIPENSIEHHEM 3eMIle-
JleNbUEB O WHAMBUAYATbHbBIM YYacTKaM ¢ 00pa30BaHHEM XYyTOPOB WM
Hebonbmmx gepeseds. Cnavana o6iunHb Ob1M HeGostbuue — go 20 ue-
JIOBEK UKW HEMHOTHUM DoblUE,

Pybex IV—III Thic. mo H.3. 6bUI 03HAMEHOBAH TPOMATHbIMH CBH-
raMp B XHU3HH Y€JI0BEUECTBA — BOIHUKHOBEHHUEM IOpOJOB W OpraHunia-
UMEH TOPOACKOH Cpeabl. JII0AM, IPOXHUBAIOUIME B fOpOAaX, NMTAINCE [1pO-
JYKIIMEH, MPOU3BOAHMOM B CETbCKOM MECTHOCTH. DKOCHCTEMA YE/10BE-
Ka 1puobpena HoBble YePThi: OKYABTYPABaHUe NatialiadgTa; BbipyOKa neca;
UHTEeHCHM(UKALUS 3eMacae U, UCTOINAOWAA 110YBY; BhIOPOCH OTXO/I0B
HNpOM3BOACTBA B MOYBY, BO3AYX U BO/1Y; pOCT PYAHUKOB M KAMCHOJIOMCH,
OCTaBAAOUIMX 110CAE CCOI OrpoMHbIE YYACTKHA IPOAMPOBAHHON NloBEpX-
HOCTH,

B nepsbie BeKa Halnel 3pLl ocTeneHio NPOUCXOAN IepeXo/l K ce-
AYIOLileMY 3Tany, CBA3AHHOMY C OCBOCHUMEM paHee 3a0poLleitHbIX TEpPHU-
TOPHUH MhAaHeTH, MHTEHCHpHKAIIMEH Tpon3BoactBa. IToroM 3toro ne-
PHOAA ABMAACE AHTPOIIOTEHHAS MUTPAlIMs XMBOIO W KOCHOTIO BELIIECTBA
Hallei rnaHeTsl. [lepemenicH e 01 pOMHbBIX MACC JII0AeH B 3noxy Bean-
KOIO MEPECeNeHNsI HAPOJOB B MEPBbIC BEKA HATIEH 3pbl, MUTpalliK (BMe-
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¢i¢ C HUMH) TIOpPOA KHBOTHEIX M pacTeHU M, U3MeEHEHWE HABBIKOB 3EM-
JCAEAbUCCKOTO0 TPyila, YCOBEPLIEHCTBOBAHWUE NOPOXHOMN CETH, Pa3BUTHE
MOPCKOU TOProBJAKX — BCE 3TO C110COOCTBOBAIO aHTPOINIOTEHHBIM MUTPA-
LLHAM XUMHUYECKHUX 3eMeHTOB. OTHOBPEMEHHO C 3TUM CYLUECTBEHHO Me-
HSUTMCH TPAH MBI 3KOMOMMYECKUX HUUIL, 3aHUMAEMbiX YEJIOBEKOM .

Oxono 200 meT Ha3an AIOAM HAYATH UCNOJAB30BATE IHEPTUIO UCKO-
11aCMOT0 TOTLTHU BA 115 NMEPEABUXEHNS U 00PabOTKH CENBCKOXOIAUCTBEH -
HDBIX YTOAMH. OTO MO3BONUIO0 YBEIHYMTD 110JIyUeHUE MPOAYKIIMH B CENb-
CKOM XO3SHCTBE U BBECTH B 00pabOTKY 3HAYUTENBHBIE TEPPUTOPHH, HE-
IIpPUIOAHBIE K pyuilod o00paborke. Pa3zBuThe 1npOMBILIIEHHOCIH,
rpaHcnopTa, CeJ1bCKOI'0 X039WCTBA, YpOBHSA 110TpebacHUS y NloaeH BCe B
00JibLIEH Mepe cmocoOCTBOBATO AETPasAlIMA €CTECTBEHHbBIX IKOCHCTEM
M Pa3BMTHIO MCKYCCTBEHHOM cpelbl 0buTaHus. Co3paHue MapoBoro q1eu-
raTeas ¥ MOSIBIEHUE XEAE3HbIX 10pOor, H300peTEHHE INEKTPHUUECTBA €Il1e
DoJiee YCHMAWINA 3TH [IPOILECCHI.

[19THIA 3Tal B3aMMOINEACTBMA NPUPO/IB! M 001LECTBA CBS3bIBACTCH C
XX croneTueM — ¢ 3N0X0U HayUHO-TeXHMUECKOH peBOAIOIMH. BTOo Nepy-
OJ1 CO3JTAaHUS U MCITOAb30BaHUS HOBBIX TEXHONOIHM, OJJHA U3 KOTOPbIX —
NMPUMCHEHUE aTOMAa W aTOMHOMN 3Heprun. HoBble OTKpbITUs IPHBEAH, C
OAHOM CTOPOHbB!, K OrpOMHON TEXHUYECKONW OCHAWIEHHOCTH 00INeCTBa,
a ¢ Apyro¥ CTOPOHBI, K MODAIBHBIM TEXHOTEHHBIM KaTacTpodaMm. Tlapani-
N€JbHO NMPOU30IILIO PE3KOE yBEUUEHHE YNCAEHHOCTH HAaceleHns, Ha-
3BAHHOE AeMOorpadUUECKMM B3pEIBOM, YTO CTOJIKHYNO YEOBEUECTBO €
rosoA0M BO MHOTHX pErHOHax HaUIeH nmAaHeThl.

3a goaruni nepyuo/ pa3BuTHs 001IECTRA UeJOBEK HAYUHUIICS MPOU3-
BOJMTH I1 POAOBONLCTBUE, DOPOTHCS € XMUIHUKAMM U DONEIHETBOPHEIMHU
MUKpOOaMHU; OH CO314J1 OJICKAY, IOMA, CUCTEMbl OTOTIEHUS, MOCTPOMN
BOJIOXPAHMWJIMUIA, KaHAJIbl, CUCTEMBI OpoiueHUs. Bece 3To Mo3Bonmwio ue-
N0BeKy MpeoA0aeTh NeMCTBUE OOBIMHBIX TUMHUTHPYIOWUX DAKTOPOB,
HEXBAaTKK ITHIIM M BOAbl, BAWAHUS XMILHUKOB, bonesnel, HU3KMX U
BBLICOKHX TEMMNEpPATYP, K AATIO YEJIOBEYECKOH IKOCUCTEME BO3MOXKHOCTD
paclipoCTpallMThCs MO BCEMY MUpY, NMOTECHMUB, N3IMEHMNB UIIHA POCTO
YHHUUTOXMB MHOI'ME €CTCCTBEHHBIEC 3KOocHCTEMBI. OHAKO B yCJIOBUAX
pPa3zBHUTOro TEXHUYECKH BOOPYXXEHHOIO OOLUECTRA Ha YEJIOBEKA BO3/IEN -
CTBYET OrPOMHOC KOJIUYCCTBO HOBBIX (haKTOPOB, HAXOOAILMXCS MEPHO-
AHYECKH MM TIOCTOSIHHO 34 NMPpeAeTaMid TOAepaHTHOCTH 4€10BEYECKOTO
opraHmMima. 310 WyM, BUOpalus, TeMrnepatypa, 31eKTpOMarHMTHELE
M0JIsI, MPMMECH BeIlleCTB B BO3NYXE, BOAE M MOYBE, painanus 1 ap. Bce
311 3Koaoruueckmne PakTophbl SIBISIOTCS 31eMEHTAMU COBpEMEHHOM DKO-
CHUCTEeMbl YeJIOBEKA. [10 OTHOLWEHHUIO K HUM YCTOMUYMBOCTE YE/TOBEKA MaJla,
M Takue (HaKTOPbl OKa3biBAKTCH TMMUTHPYIOILIMMM,
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HM3MeHEHHE 3KOCUCTEM M0/l BAUSTHUEM XO3AIUCTBCHHOM NEATENBHOC
TH [IPOUCXOOUT BO MHOTO pa3 ObICTPEE, YEM UX €CTECTBEHHOE CaMOPa3BU-
THE. st COBpEMEHHEBIX AHTPONOreHHbIX 3KOCKCTEM XapaKTEPHbI nepe-
CTPOMKA OMOXMMUYECKUX LIMKIIOB, M3MEHEHHUE BOIHOTO M 3HEPIETHIECKOrO
bananca, BHOTHYECKMX COOTHOINEH W, HApyllIeHME yCTOMYMBOCTH M [IPO-
AYKTHBHOCTH. IIpovcX0OAUT ynpoieHye 3KOCHCTeM, YMEHBIIAKTCH HX
CIIOXHOCTE M pasHooDpasue.

B0o3MOXHOCTH YeToBeKA MO3BONAIOT YOBAETBOPATE €ro MOTpehHO-
CTH 32 CYET HAPYIUEHUA CAOXNBIIETOCSK B TIPUPOIE PABHOBECHH, 34 CUET
BBITECHEHHUSI MHOTHX 3JIEMEHTOB ECTECTBEHHBIX IKOJIOTUYECKHUX CHCTEM
M CO3HaHUA MCKYCCTBEHHEIX, YNPOILEHHHMX aHTPONMOTEHHBIX CUCTEM.
Coob1iecTBo pacTeHU, KUBOTHBIX, MUKpPOOPIraHU3MOB, COCTAB/ILIOLLIAX
OMOLIEHO3 HA IAHHOH TEPPUTOPMH, 3aMEHSET O[HA, HE IYUIIIMM 00pa3om
NpUCoCOOICHHAs K XM3HM B JAHHbIX YCAOBHSX, HO HEoDXomUMast ye-
JTOBEKY MOHOKY/IbTYpa. YenoBeK BhlpalyBaeT 3Ty Ky1bTYPY, YHUUTOXAas
OpYTHE BHALI pACTEHMMA, XXMBOTHBIX, HACEKOMBIX, paspylias CIOXHBILIM -
ecd B IIpMpOAE TPOPUYECKME ICTIN,

Yenopek 3aMHTepecoBaH B MoJAydYeHMH MaKCUMYMA YUCTOH MpoAyK-
UMM, A7 YETro MPpUTOJHB HaYaAbHbIE 3Talbl CYKUECCHORHHO20 PASBUTHSA.
Ilo3TOMY aHTPONMOTEHHBIE CHUCTEMBI 001a0al0T BCEMHM HEAOCTAaTKAMU
MOJONBEX 3KOCUCTEM. OHH NIMINEHb! TAKKUX 3AMTHBIX PYHKIMU, KaK
YCTOUYMBEIA KpyroBOpoT HUTATEABHBIX BEMIECTB, PEryIHpoBaHNE YUC-
AEHHOCTH NONyAAnMNA, ECTECTREHHOE MOLIEPKAHKE TUIOAOPOAKSA TOYBI
UT. A

Ilpy mOSIBNEHUHU B CTPYKTYPE 3KOJOTHYECKOH CUCTEME! 0OBEKTOB
HNPOMBILIJIEHHOTO HPOK3BOACTBA, 0Ka3blBAIOLIMX BAMSHMAE Ha ee pyHK-
IMOHHUPOBAHUE, BOSHUKAET HOBas UCKYCCTBEHHAast 3KOMOruyecKas cnc-
T€Ma, KOTOpPYIO MOXHO Ha3BaThk HPHPOAHO-TIPOMBILIJIEHHONA CUCTEMOH.
Ee 0cHOBHOH 0COOEHHOCTLIO iBASIETCS TO, YTO TIPAKTHYECKHU BCE 3/IEMEH-
Tbl 3TOM CUCTEMBI HAXOATCSI MO/ NOCTOSIHHBIM BO3/EHCTBUEM MTPOM BHII-
JIEHHBIX peANpUATHIE. CenbCKOX03SMCTBEHHBIC M JIECHBIE YyTOAbS, Pac-
MOJIOXKEHHBIE B 3TOM pailoHe, B 0ONbIIMHCTBE CNYYAEB CHUXAIOT CBOIO
NpOAYKTHRHOCTD MJIM MOTHOCTHIO IeTPAAUPYIOT.

OBMeH BeIeCcTBOM MEX/1y 3/1eMEHTAMM TAKOH [P UpOAHO-MPOMBbI1Lil-
JIEHHOH CMCTEMBI IPOUCXOAMT NYTEM BOBIEYEHU ONpPEACTIEHHBIX TEXHO-
JIOrMYeCKMX M NpUPOJAHBIX pecypCcoB B MaTepHaNbHOE MPOM3IBOJACTBO.
ObMeH 3Heprueit — NyTeM npespatleHAs MpUpOAHBIX UCTOUHHKOB 3HEp-
MW B QHEPreTUYECKHME peCypchl MPOU3BOACTBA, A TAKKE IMYTEM Bbiaeie -
HHst B OKPVXAIOLLYIO Cpeay 10U 3HePriM, He NCIIONb30BAaHHOH B ITpO-
U3BOJICTBE M NpeBpameHHOM B Tero. OoMeH HHPOopMaUUel ITO3BoAET
CYNHTE O COCTOSIHUM OTAENbHbIX KOMITOHEHTOB, LIETeHANPAaBIEHHO KOP-
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peKTHPOBaTh Mpolecchl 06MeHa BEIECTBOM U 3HEPTUEH C MOMOIibIO
Pa3IMYHBIX TEXHOJIOTMYECKUX MEPOTIPUSITHIA, MPUYEM CKOPOCTH NPOUC-
XOASIIMX MPU 9TOM U3MEHEHUHN B aHTPOTNOTEHHOM CHCTEME, KaK MTpaBU-
710, OYEHb BEAUKH.

MoGUNBHOCTL AaHTPOHOTE HHBIX 3KOCUCTEM, C OIHOH CTOPOHB, M0-
3BOJISIET PErYJIUPOBAThL M [IEPECTPAMBAThL UX 32 CPABHUTENLHO KOPOTKH U
fepHo/, YacTO UIMEPAIOMHUCS XNU3HbIO ONHOTO NMOKOEHUH, a C APYTOK
CTOPOHBI, TpebyeT 0coboro BHUMaHUs K BOSHUKHOBEHHIO B HUX Hebma-
TOTIpUATHBIX U3IMEHEHHNHT, KOTOpbie MOryT OBICTPO JOCTUY b KaTacTpodu -
YeCKMX BEJUUMH.

4.3. Bansanue cpedbl 0OMTAHHA HA 300POBBE “1€I0BEKA

Bce npoleccel, npotekanuue B 0Mochepe, B3aUMOCBs3aHb!. Yeno-
BEYECTBO — JKIb HE3HAYMTENbHAA UacTbh buochephl, a UeNOBEK SIBALET-
CSl JIM1Ub OJIHUM M3 BUJIOB OpraHUYECKOU XU3HU — Homo sapiens. Pazym
BLLIETMIL YeJIOBEKA U3 KUBOTHOTO MHpa U JaJ1 EMY OTPOMHOE MOTYIIE-
cTBO. Ha npoTsiX€HMU BEKOB YENOBEK CTPEMMIICH CAEIaTh MPUPOIHYIO
cpeny ynoOHOM AA cBoero cyliecTBoBaHud. OnHaxo aobas JesTeIbHOCTE
YeJOBEKa OKA3bIBaeT BIHsHME Ha OKpYXalOUYio cpeay, a yxyalleHue
COCTOSIHUSA OHOocepBl 0MACHO 1 BCEX XKUBBIX CYLIECTB, B TOM YUCTIE U
JU1s1 yenoneka. BcecTopoHHee U3ydeHHUE YeNlOBEKa, €M0 B3aMMOOTHOLIE -
HHH C OKpYXKAKIKHM MUPOM NIPHMBEJIM K TIOHWUMAHHIO, UTO 3JOpOBLE — 3TO
HE TONbLKO OTCYTCTBHE OONEe3HEH, HO U HU3UYECKOE, NICUXUYECKOE U CO-
HUHANBHOE GJIAroNoiygue 4eJoBekKa.

310pOBbeE YeNloBeKa MOXHO paccMaTpyBaTh Kak OCHOBHOM MPHU3HAK,
OTpaxakmvi cniocoOHOCTh 00MIHOCTH M0AEH CYIIeCTBOBATL B ONpeac-
JAEHHEIX YCIOBUAX OXPYXKAKOIEHA cpenbl. YPoBEHb 31I0POBbS — 3TO COBO-
KyITHOCTb CpEeAHMX NeMOIpapMUECKMNX, MEAUIIMHCKUX, TEHETHYECKHX,
(PU3MONOTUYECKHUX, HEPBHO-TICUXHYECKUX M APYTHX IIOKa3aTe el JIoeit,
COCTABASIOMUX OOUIHOCTE. YpoBEeHb 3J0p0oBbS MO3BOIAET CYAUTh O XKHU3-
He- 1 paboTocnocoOHOCTH, CpeAHEH MTPOAOIKU TE IbHOCTH XHU3HH, CIO~
COOHOCTH K BOCTIPOM3BOACTBY 30pOBOTO HACEACHHSI, OH CYLIECTBEHHO
3aBUCHUT OT OMOJIOTHYECKON UCTOPHHA NMONYASIIHH, O/HHAaKO BO MHOIOM
OnpeaeasieTcss M cpejoi obuTanus. B HacToswiee BpeMst X035 HCTBEHHAS
NEATENBHOCTE HETOBEKA BCE Halle CTAHOBUTCH OCHOBHBIM UCTOYHHKOM
3arpsasHeHud buocoepsl. PaznuyHbie XMMUYECKHE BELIECTBA, HAXOMAILM -
©CSt B OTX0AaX NPOM3BOACTB, BBIOPACKHBAIOTCS B MIOUBY, BO3AYX WIH BOJLY,
nepexoasT 10 9KOJIOrHUECKUM 3BEHBSM U3 OAHOU LENMU B APYTYIO, MO~
najas 8 KOHUE KOHIIOB B OpraH13M denoBeka. Peakiimn opraHmMaMa Ha
3arpsi3HCHUS 3aBUCAT OT UHAMBUAYaNbHbIX 0COOEHHOCTEH: BO3pacTa,
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1oJia, COCTOsIHMS 3a0poBbs. Kak nmpasuio, Haubonee yss3BUMbL IETH,
IIOXHUNBIE K OOJBHBIE MIOJIH.

BbICOKOAKTHBHBIE B OHOJOTMYECKOM OTHOIWEHNH XMMHYECKUE CO-
€ANHEHUA MOIYT BEI3BaTh 3(p(PeKT OTAANEHHOTO BIKMSHUs Ha 310pOBbE
4€JIOBEKA: XPOHHYECKME BOCNAIMTENbHEIE 3ab01€ BAHUS PAa3InYHbIX Op-
raHoB, M3MEHEHUE HEPBHO CUCTEMBE, JEHCTBUE HA BHYTpUYTpobHOE
pa3sBuTHE IM10/a, MPUBOIALIEE K PA3IMYHBIM OTKJIOHEHHAM y HOBOPOX-~
ACHHBIX. B pesynbTaTe 3arps3HEHMS NMOABASIIOTCS HOBBIE, HEU3BECTHbIE
paHee 607e3nu. [IpuuuHE NX GBIBAET OYEHD TPYAHO YCTAHOBUTE, Kpo-
Me XMMHYEeCKHX 3arps3HMTENEN, B IPUPOAHONA Cpeae BCTpEYaOTCs M
Huonoruyeckiie, Boi3bIBAIOIME Y YeJIOBEKa pa3iMuHbie 3a00/1EBaHUs. BTO
HOoMe3HETBOPHBIE MUKPOOPIaH M3MbL, BUPYCHI, IeJIEMUHTEI, IPOCTEHILHE,
OHH MOTyT HaxoouThes B aTMocdepe, Boae, IOYBE, B TE/lE APYTHX KU BBIX
OPTaHHM3MOB, B TOM YUCJIE U B CAMOM 4YesiopeKe, YeloBeK, BTOprasich B
IpUPOAY, HEPEJKO HAPYIIAET eCTECTBEHHBIE YCAOBHS CYNIECTBOBAHHUA
Bone3HeTBOPHBIX OPraHU3MOB M CaM CTAHOBMTCH XepTroi DoNme3Hex.

s HOpMaIbHOTO poCTa, pa3zBuTHS M NOAAEPXKAHUA XU3HEAESTEIIb-
HOCTH OPraHH3My Yc/l0BeKa HeOOXOAMMBI O€/1KY, XHUpPBL, YIJIEBOAB, BH -
TAMWHBE 1 MHHEPAIbHEIE COTH, MOCTYIAOIIME U3 BHEUIHEXA CpelIbl B OC-
HOBHOM ¢ nueid. Ho Tenepb mostBunack HoBast ONacHOCTh — XMMHYEC-
Ko€ 3arps3HeHue NpoIyKToB MUTanus. PacTeHUs cnocoOHbl HAKAMTMBATD
B cebe npakTHyeckM Bee BpeaHbie BelecTBa. BoT nouemy ocobeHHo onac-
Ha CEJILCKOXO3AUCTBEHHAS MPOAYKIMS, BhIpALLMBacMast BOIIM3H TTPOMbILL--
JIEHHHIX MpeaipHATUA K KpYITHEEX ABTOAOPOT.

H3nuiiek a30THHIX yI0OpeHUI BEACT K CHUXKEHUIO KaYecTsa pacTH-
TEJBHOH MpOAYKLMH, YXYTUIEHNIO €€ BKYCOBBIX CBOMCTB, CHUXCHHIO
BBIHOCJMBOCTH pacTeHUH K O0IE3HAM U BPEOUTEINSIM, UTO, B CBOIO OYE-
pPeAb, BBIHYXAACT 3eMJICACABIIA YBEIMYMUBATD IPUMEHEHHUE TTOXMMHKa-
TOB. OHM TaKXe HaKaryBaloTCs B pacTeHusiX. IloBBIUIEHHOE Conepxa-
HHE HUTPATOB HPMBOJAMT K 00pa308aHHIO HUTPUTOB, BPEAHBIX IS 340~
POBbLS YEJIOBEKA, CMOCOOHBIX BHI3BATH ¥ YEN0BEKA CEPbEIHOE OTPABICHHE
M AaXe CMEpPTE.

Pa3noobpasubie pakTopbl, CBA3aHHBIE C pOCTOM IOpOAOB, TAKXKE B
TOW WM UHOHN MEpe CKa3biBalOTCst Ha (pOpMMpOBAHUM YEOBEKA H IO
3nopoBbe. B Goabmmnx ropoaax ocobeHHO CHIBHO NMPOSIB/ISIOTCS HENOCTAT-
KU cnenupUIecKoi ropoackos cpeibl 00MTaHUSA — XHIIKLHAag U TpaHC -
MOPTHAA npoGIeMbI, HOBbILIEHKHE ypoBHSsl 3abonesaeMoCTH. B onpenenex-
HOH CTeneHH 370 0OLACHAETCS OAHOBPEMEHHEBIM BO3JIEHCTBHEM HA Opra-
HHU3M OBYX, Tpex U Oojice BpeaHbIX ($aKTOpOB, KaXibiH U3 KOTOPbIX
00JIaaeT He3HAYUTENBHBIM 3¢h(HEKTOM, HO B COBOKYITHOCTH MPUBOIUT K
CEpbE3HBIM OejgaM y Toaci.
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Tax, HanpuMep, HACHIILEHHE Cpeldbi M MPOU3BOACTBA CKOPOCTHBIMHU
1 OBICTPOACACTBYIOUIMMH MAalUMHAMU MOBBILIACT HAMPIXKEHME , TpedyeT
JIOMOJHMUTEILHBIX YCUIIMA OT Ye/I0BEKA, YTO IIPUBOAMT K NEpeyTOMIEHHIO.
Xopollo U3BECTHO, YTO NMEpEeyTOMJICHHbIN YeMOBeK 00AbIIE CTpaaacT OT
HOCAEeACTBHI 3arpsA3HEHMS BO3AyXa, MH(pEKIMit. 3arpa3HEHHBIH BO3IYX
B rOpO/AE, OTPaBlIsst KPOBL OKCH/IOM YyrA€poaa, HAHOCHT HEKYDALEMY
YelloBeKY MpaKTUYeCKH TAKOM Xe Bpel, Kak U Kypenue. Cepbe3HbIM OT-
pHUATENbHBIM (aKTOPOM B COBpEMEHHBIX TOpOaX sBAAETCA LiIyMOBOE
3arpA3HEHNE.

Yenosek, Kak U APYTHE BHU/bL )KMBBIX OPraHU3IMOB, CITOCODEH anan-
TUPOBATECS , TO €CTH MPMCNOCcadIMBATECH K YCIOBUSM OKpYXalOleH cpe-
IObt. ZKM3HB KAKI0r0 Yea0BeKka MOXHO pacCMaTPHBATL KaK MOCTOSIHHYIO
aJanTaluio, HO HallM CMOCOOHOCTH K 3TOMY UMCIOT Ofpe/IeieHHbIE TPa-
Huiel. CrmocobHOCTh BOCCTAHABAUBATDL CBOU PU3UYECKHE U JYILIEBHEIC
CUJIBI IS YeNTOBEKA ToXe He Decrnpenenbha,

B HacTosee BpemMsi 3HaYMTeNbHasi YacTh DONE3HEN YETOBEKA CBsE-
3aHa ¢ yXyJUIEHUEM 3KOMorn4eckoi obcTaHOBKM B HalueH cpeae oburta-
HUsE 3arpsA3HCHUSIMH aTMocephbl, BOJbl M NMOYBbLI, HE100pOKaYecTBEH -
HBIMM NMPOOYKTAMU MUTAHUs, BO3pacTaHuemM 1uyMa. [1pucmnocabdnusascek
K HeOAAronpuaTHBIM 3KOMOTHYEeCKMM YCIAOBUSIM, OPraHM3M 4Ye/l0BeKa
MCTBITHIBACT COCTOSTHUE HANPAXKEHHMS, YTOMIEHUS. B 3aBUCUMOCTH OT
BEJIMUMHEI HArpy3KM, CTEIEHH NOATOTOBKHY OpraHu3ma, ero GyHkuuo-
HAIBHO-CTPYKTYPHBIX M 3HEPIreTUYECKMX PECYPCOB CHUXAETCS BO3IMOX-
HOCTb (PYHKUIIMOHHW pOBAaHK S opraHu3iMa Ha 3aJlaHHOM ypOBHE.

4.4. DHepreTn4ecKnil U pecYpPCHbIA NMOTEHHAIb B3AUMOIEHCTBHA
yenoBeKa U npupoubi. [1Ipobaemsl HaponoHacesleHns

PaapuTHe denoBeyeckoro obiecTsa, MBMEHEHME B34HMOOTHOIUEHHH
B CHCTEME «Ye0BeK—IpHpOAa» TECHbIM 00pa30M CBA3AHEI C UCII0/b30-
BaHMEM JOCTYIHEBIX HCTOUHUKOB 3Hepruu. [loTpebHocTs B 3HEprUM —
OdHAa M3 OCHOBHbBIX XXH3HEHHDbIX ﬂOTpCGHOCTCﬁ yeaoncka. SHBDFHH HE-~
00x0a1MMa He TOIBKO AN HOpMaNbHOM AeSTEILHOCTH CJIOXHOIO COBpe-
MEHHOT0 001IeCTBa, HO M sl (PU3HYCCKOTO CYLLIECTBOBAHUS KAXA0TO ye-
JOBEYECKOTO OpraHHU3Ma.

BaxstHHE 3HEpreTHYECKOTo NOTEHLMANA Ha Ye,10BEYeCTRO YpE3BbI-
YaHHO BEMKO — pa3BUTUE NMPOMBILIIEHHOCTH, HayKU, KyABTypb! ObHIO
OB HEBO3MOXHO 0€3 MCTIOAb30BAHMS SHEPIETHYECKMX PECYPCOB 3EMIIH.,
IMonesysich sHeprueit, uestosek cosaaer w1 cebs Bee boee KoMbopTHbIE
YCIOBMS XHM3HM, PE3KO YBENHUMBAA PA3PbIB MEXKIY CODOM M TpUPOJIOH.
Benmuuuna yaensinoro notpe6iaeHust 3Hepruy IIMPOKO HCIONB3yeTcs A5
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OLIEHKM HAIIpAXEHHOCTH B3a)MOOTHOIIEHUNA MEXIY Y4ENOBEYECKMMY
ODIHOCTSAMHI M OKPYXaILICH cpeaoit. Bech uTeAbHBIN MepHOa 0CBO-
CHUS JHEPIUH YEI0BEKOM MOXHO pa30MTh HA HECKOABKO 3TaIlOB.

IlepBeIi 3Tan HauanCcs ¢ MOMCHTA NOSIBICHMS 4€10BeKa Ha 3eM/Ie U
npoaosxancs 1o V—VII BB. H. 3. — aTan MycKyabHOH 3Heprud. Yenosex
HYXHEro najeojiura HoNlepXHUBal CBOE CYlIECTBOBAHME 3a CYET 3HEP-
MU NPOAYKTOB NMTaHWA. 3aTeMm, 0kos10 200 TeIC. €T Hasaa, AKOIU Ha-
4aJIK MCITOJ1b30BaTL OrOHb, BHavase oroHb 3axxurain 01aronaps JIcCHBIM
[0XapaM, BO3HHMKABIIUM OT yaapoe MoHuUiL. Oxo.10 60 Thic. €T Ha3an
YEJITOBEK HAy4yHMACst J00BIBATh OTOHb CaM nyreM TpeHUs. OroHb CTau
MCITOJIb30BaTh 11 IPUIOTOBAEHUS MUK, YTO CYIIECTBEHHO 00neTY1I0
nUUIEBapEHME, BBICBOOOIUE BpEMS W 3HEPTUIO IS aKTMBHbBIX AEACTBHH.
SHepreTHUECKU pallnOH MUTAHUS APEBHHX OXOTHUKOB M Pb1H0JIOBOB HE
npesbiuan 8—12 teic. k/Ix/cyT. (2—3 ThiC. KKAT/CYT).

IMoaceuno-orHeBoe 3eMneae/Ine CyIUeCTBEHHO yBEAHYHITO 3aTpaThl
SHEPruu vejaoseyeckum obinecTsom. IloTpeGnenue a3HEpruu O JHUM ue-
J0BEKOM BO3pOocno A0 46 Toic. kJX/CyT. (¢ y4eTOM UCHOAB30BAHMS OTHS
JUTst IPUIOTORIIEHHY HUILK W B X03sicTBe). Pacnpenenenue 3aTpat 3HEp-
IMH 10 pErHOHaM ObIJIO HepABHOMEPHBIM W 3aBUCEN0 OT BUAA AesTENb-
HOCTH co00mmecTBa ¥ MJOTHOCTH HaceneHust. Camast BbIcOKast KOHIIEHT-
pauus HaceJeHud Hab/104anach B XapKUX PaloHaX € OpOLIacMbIM 3eM-
JEJENMEM U UCII0Jb30BAHMEM OpraHUYeCcKUX ya00peHUH, ¢ 0onbiInm
NJ0L0pOAMEM 3€MIH, YTO NTPUBOAMIO K TOKANbHBIM 3KOMOTUYECKIM
KpHU3ucam,

C nosisneHHeM rocylapcTBa M PAIBHTHEM TEXHHYECKUX ACHEKTOB
LMBHIK3ALMH HOTpeOOBATUCH NOBBIC HCTOYHMKM SHEPIUH — UMHU CTajla
MyCKyjbHast cuia pabos. C 110MOL1BIO 3TOM CHAbI MTPOKAAAbIBANUCH Ka-
HAJIB!, CO3/IaBATMCH TUTOTHIBI, OBINKW MOCTPOEHBI TPAHAMO3HBIE COOpYXE-
HMSA — ErMITETCKUE TMpaMUIbI,

PacdyeTsr cpenHenyiueBoro rnorpedIenus 3Hepryi Ha 3TOM 2Tare
pa3BuUTHs 0DIUECTBA 3aTPyAHEl LI, TaK KAk 001ecTBO pa3Ienuioch Ha
KJ1acChl, CUIbHO pasjInualolinecs Mex 1y COO0ON YpOBHEM XHU3HU U, cre-
JA0BATENbHO, NOTpebactiMeM 3Heprui. 3—3,5 ThiC. €T HA3aX MHOTHE CO-
0blLecTBa enie XUAM 00 LMHHO-POOBEIM CTPOEM ¢ HU3KHMM 3HEProNoT-
pebreHuem. CXommblit ypoBeHE dlieploioTpeteHus OblI M y pabos, co-
CTABASIBIUMX 3HAYUTENBIYIO 4ACTh HACEAEHHMS aHTUUHOTO of1ecTBa. [1o
OIIEHKAM HccnegoBaTeneil, B KOHIIE 3MOXH AHTUYHOCTU CYMMApHOE HEp-
ronotpebaenue cocrasasno (2,1-2,5) 10 gJIx/roa. B 3T0T nepu-
0/ Ha 3eMJIe MPOM30LILIX CYLIECTBEl HbIe H3AMEHEHU . MOTHD/IN MHOTHE
jeca, Hayajlach aKTHBHAs 3p03Mst HOYB, 4 HHTCHCHBHAY pa3padoTka Me-
CTOPOXIEHWH Meny NPUBENA K U3MEHEHUIO JTaHIadTa MecTHOCTH. MH-
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TeHCH(PUKALIMS YeNOBEUECKOU ACHTENbHOCTH TpeGosana OOJBIUMX 3HEP-
ro3arpar. OnHako pabcTBO ¢ TEUEHUEM BpeMEHH CTalo TOPMO3HUTH Mpo-
11€CC pa3BHUTUSI JHEPTETUKM, M3XKMBas cebs. Uenopek CTan UcKaTh HOBBIE
MCTOYHHKM 3HEPITUM M OOpATH/ BHUMAHHE Ha TEKYILYIO BOAY M BETEP.

Bropoii aTan ocBocHus 3Hepruu dyenosekomM (VII—XVII BB.) ca3aH
C UCIOJIB30BAHMEM ABMKYILENCS BOJAb! M BETpa. YIIOMHWHAHHME O NEPBOH
BOASTHOM MeJIbHHLE OTHOCHTCs K IV B., a B X1 B. MX HACYMTRIBANIOCH YKE
AECHTKU ThICsY. BeTpsiHble MENIbHUIIB! MOSIBUIMCH TTO3XKE BOASHBIX, Obi~
CTPO MOMYYHJIM LIMPOKOE pacPpOCTPpaHEHHE, HO W3-3a HENOCTOSHCTBA
IHEPrOHOCUTENA (BETpa) HE MOTVIM 3AMEHUTH BO/ISIHbIE MEAbHUIIBI, NEH -
CTBYIOUIME HEHPEPHIBHO.

DTOT Mepuoa XapaKTEpPEH TAKXKE HEepeEX0AOM OT PYYHOTO NPOU3BOI-
CTBa K MAalUMHHOMY. T1OsiBASAOTCS TKagKKe CTaHKM, Oymaroeiare/ibHbie
MalIMHbL, NJeconuiku. Ho B KayecTBe TATIOBOM CUIbI NMO-TIPEXHEMY
ycnonb3yercd nomaas. CpegHee moTpebieHME 3HEPTHA ONHUM YeJ10Be-
KoM BospacrtaeT jo 1,1-10° kJIx/cyr. HabniogaeTcst pocT 4MCna ropojion
W yBEMMYEHKWE MIA0THOCTH HacelleHUs. Y Belrvniach kiacconad audpde-
peHuManus odmecTsa. boabluas yacTh 3HEPrUM 1114 HA YIOBIECTBOPEHHUE
NOTpeOHOCTER MatOTO KOJIMYECTBA MIOAEH. B 3T0 Xe Bpemst nnpeANpUHHU -
MANHMCh MHOFOUYMUCIEHHBIE MONBITKH CO3AATHL BEUHbIY NBUrATENb, HCIOb-
3YIOIUM KAXKYIIEECH «CAMOIBUXEHHE» BOJb! M BO3Ayxa (peKu, NPpUITH-
BBl M OTJIMBBI, BETEP). BTO HbLI0 CBOCOOPAZHBIM O TPAXCHHEM SHEPTETH-
YEeCKOro KpU3Mca, MOCTUTLIETO YENOBEYECTRO.

Brixoa ObUT HAIEH C HAYAIOM MCIIOJB30BaHHSL NEPEXOTA XMMMUYEC-
KOW 3HEPrud, HAKOHJEHHOH B HCKOMAEeMOM TOIJIMBE, B TEILUIOBYIO U
NPUMEHEHUS CHJIbE CKATOTO Napa. B3T0 — TPeTHi 3Tall pa3sBUTUA SHEpre-
TUKH (¢ XVIII B. xo Hauana XX B.). B XVII-XVIII BB. 6b11H co3matibl
HEPBBIC ITMTENBHO paboTalouue maposble Malllklibl, BlIAYalNe MpUTOAHbIE
AWLUL U1 OTKAaYYMBaHUS BOJB M3 1WaxT (maposbie Hacocskl), Mx KT 6bia
He seime 0,3%.

IlepBas mapoBast MauiriHa Oria pa3paboTaHa B AHRITIMM 3HAMEHUTBIM
n3oodpertatenem JxefiMcoM YatTom Bo Bropoit nonosune XVIII B.; oa-
nospemenHo ¢ 3tuM Mean [lonsynos paspaborai AByXUMIWHADOBLIH
Asuratens. K cepeaune XIX B. naposble MalllMHBl NMPAKTHYECKU Be3jle
HPUIIAA HA CMEHY BOAE W BETpYy. Bbbii nocTpoeHbl NapoBO3k M Hapo-
Xonbl. OaHAKO MX CYIECTBEHHBIMM HEAOCTaTKAMM OBITHM Huskuit KITH,
IPOMagHBIN pacxo/ TOTIMBA, CIOXHOCTh M rPOMO31K0oCcTh. CymMapHoe
1noTpebnenme anepruu Bo3pocao ao 2,9-3,1'106 kJIx /ron npu nynresom
NOTpeGIEHUM B DHEPreTHYECKHW PA3BUTHIX CTPAaHAaX (HarpuMep, B AHF-
AMu) 1o 3,2:10° kX /CyT.
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YeTBeproiii ITAN CBSA3AH CO BCTYILTEHHUEM B CBOM Tpasa 3AeKTPUIECTBA.
IipuMeHeHHe 31eKTpUYECTBE Pe3KO NOBBICHIO SHEProodecreueHHOCTh ye-
aogeuectsa, KI1]l aaexTpornpeobpasosateeit noctrran louru 100%.

UYncneHHnocTh HaceieHUs MpeBbickaa B Havane XX B. 1,5 muipa ye-
noBek. JlanHblie 00 3HepronoTped/ieH MU CTau A0CTOBEPHbIMK, TAK Kak 3a
nocnepHune 100 neT npoBOAUAUCH MHOTOYUCICHHBIE NCCAEI0BANIAS HA 3Ty
TeMy. OHepronorpedaeHue B gauate XX B. cOCTaBsAAO 5 {016 klx/rom, a
x 2000 r. Bo3pocao a0 4,110 k/lx/ron. Aylwesoe norpebicHue aHep-
CMM B HACTOSLIEE BPEMS 3aBUCHT OT yPOBHS Pa3BUTUS M 3HEproodecne-
YEHHOCTH KOHKPETHOM CTPaHbI.

TTsTeiid 37an B pa3BUTHKW 3HEPreTHYEeCKUX JOCTHXXEHHUI YyenoBeuecTna
CBS3aH C OCBOCHMEM ATOMHOM 3HEPIUM, DTOT 3TAH HAYAWICS B CEPEAUHE
XX B. 4 MpOAOXKAETCS 10 HACTOALLETO BpEMEHU, OAHOBPEMEHHO CO 2-M
U 3-M 3Tanamu.

Taxum obpa3zom, uesnopeeckoe oH1HECTBO B CBOEM Pa3BUTHH M pO-
LJIO YEpe3 pA/L PA3/IMYHBIX 3KOCUCTEM, OTJNYAIOLIIMXCS ApYr OT japyra
HCTOYHMKAMU SHEPTUM: IKOCUCTEMBL, TIBHXUMBIE COJTHEYHOH 3HEprUei
(NMPMpOAHBIE CMCTEMBI, 3ABUCSAIIME OT COTHEUHOIO UINYYEHHS ), U KO-
CHCTEMBI, IBMXUMBbIE TOMAUBOM (COBPEMEHHbIE MTPOMBILLIEHHO-TOPOJ-
CKMe CUCTEMBI), a TAKXKE pa3iMuHble MX KOMOuHaUUu. B nocaeaiune ne-
cATHneTA XX B. YyacTh MUpa, UCHIOAb3yOLIad B KpYMHBIX MacluTadax
HehTh M IpYTUE TOPIOUMC UCKOMaeMbIe, yHKIIMOHUPYET KaK 3KOCUCTE~
Ma, IBHKMMast TOTJIMBOM, a JipyTasl yacTh Mupa («TpeTHH MUp») ocTaeT-
CsA 3ABUCHMMOHU B OCHOBHOM OT DUOMACCHI {ITMILU U APEBECUHEL), T, €. Ha-
XOMUTCH Ha CTaIMU 3KOCcUcTeMbl, AsuxuMoit ConnueM. 310 paznuyue
NMPUBOANT K CEPHEIHBIM 3KOJOIHYECKMM PA3NMYUAM, K IKOHOMHYECKHUM
U ITONTMTHYECKUM KOHPIMKTAM, TAK KaK SHEProodecreYeHHOCTL 001ne-
CTBA ABJASACTCA OJIHMM M3 FJIaBHBIX yCIOBUH €ro pa3BUTHA.,

Emie ogHoii cocTaBasonied, neoOXoMMOH si CYIECTBOBAHMS U
pa3sBUTHMS YEJIOBEYECTBA, [IOMMUMO SHEPIUH, SAB/ISKOTCS [PUPOAHbIE pECYD-
CBbi — BAXHEALIME KOMIMOHCHTHBI OKPYXaloUlel 4eMOBCHECTBO €CTECTBEH -
HOH Cpenbl, UCITONB3YEMbIE LIS CO3AHUS MaTEPHATbHLIX M KYJLTYPHbIX
notpedHocTEH 0bLilecTBa (BOIA, MOUBA, COJHEYHAS pajyalus W Jpyrue
BMIbl IHEPIUMU, PACTUTEAbHBIHA M XUBOTHBIA MUp U T. A.). [IpupoaHbie
PECYPCH! AETIATCS Ha HEMCUEPMAEMbIe M HCUEPIlaeMbIE, a MOCNeJHHE, B
CBOIO OYepeib, MOMPA3AENHIOTCS Ha HEBO300HOBHMbIE M BO300HOBHMbIE,

HeucuepnaeMsbie pecypehbl — 3TO KOJTMUECTBEHHO HEHCCAKAEMA YacThb
MpUPOAHBIX PECYPCOB: BOJA, COAHICYHASI DHEPTUS, IHEPTUS TPUANBOB U
OTJIMBOB, BHYTpU3eMHas 3Heprusi. MCTOUHUK 3TUX pecypcoB He NoABEp-
KEH BAMSIHUIO CO CTOPOHB! Ye1osckKa. MoX110 JHIIb rOBOPUTE O KOMH-
YeCTBEHHBIX K3MEHEHUsIX, BHOCUMLIX €ro AesiTensHOCThI0. Hanpumep,
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(IPHUTOK COJIHEYHOU PAJMALIMH K [NOBEPXHOCT M 3EMIN CHUXKAETCH B CBA-
3 € 3arpsisHeHueM aTMmocdepor. B Maciutabe sceit rujipocdephl 3amachl
ROJIBI OCTAKOTCS HEU3MEHHBIMU. HO B KOHKPETHEBIX pEIMOHAX OOMEJIEHUE
PEK M 03€p, CBSA3AIIHOE ¢ THAPOCTPOUTENBCTBOM 1 CO30aHMEM OPOCHTETb-
tHBIX CUCTEM, CTaBMT MpOOIEMY NpECHOM BO/ bl Ha NiepBoe MecTo. [lpak-
THYECKH HEMCUEPTAEMbI¢ pecypchl Bog MHUpOBOro okeaHa 11oaBe praioT-
¢s1 KpyITHoMacliTabHOMy U3MEHEHHUIO B PE3y/1bTaTE 3arPA3HEHUS HEPTHIO
U APYIMMH SIAOBUTHIMU BELIECTBAMM, YTO BHOCUT Cy1llECTBEHHbIE M3ME-
11EHUA B COCTAB U CTPYKTYPY BOAHbBIX IKOCUCTEM.

HUcuepnaemMbie pecypcbl — 3TO T, KOTUYECTBO KOTOPBIX YMEHBIUA-
¢TCS 110 Mepe UX 100bIYM HIU UIBATUS M3 MPUPOIHOM Cpesbl, K HUM OT-
rocstTes foraTcTsa HEJP, NOYBA, paCTUTEABHBIA U XXUBOTHBINA MUD, YN~
CThIH BO3AYX, uncTast BoAa. [lpu 3Tom GorarcTsa HeAp OTHOCHATCS K HE-
B0300HOBUMEIM pecypcaM, 110TOMY 4TO OHH TNDO0 HE BOCMOAHAKTCS B
pe3yabTare NpUpOAHBIX [1POLECCOB (HE)MTb, YTOAb, pyiAbl METAIIOB, HE-
pYIHBIE CTPOMMATEpUAIBI U T. 11.), TMO0 MX 3amachl BOCMOJHAIOTCS MeM-
ACHHEE, YEM MPOUCXOAUT UX HOoTpebneHUe (Topd). XapaKTEPHOH uepTOR
BO300OHOBHMBIX peCcypcoB (110UYBbE, paCTMTENBHOCTH, XXUBOTHOILO MUDA,
MM KPOOPTaHW3IMOB) SIBASIETCS] MX CIIOCOOHOCTH K CaMOBOCIPOU3BO/ICTBY.
OpHaxko i ero CylecTBOBaHUS HEOOXOAMMO, YTOOL! TEMITE U3BSTUS
JE0BEUECTBOM OTHX peCypcoB U3 Ouocdepb! ObIIM CONIOCTABUMB] C TEM-
faMU UX BOCITPOH3BOACTRA.

Ilpupoanbic pecypchl UCIIONbL30BATHCE UENOBEKOM C CaMOro Hayana
ero AesATeNbHOCTH. MUHEpaNbHOE ChIpbe, B NEPBYIO OYEPED KPEMEHD,
CAYKHMIN OCHOBOM pa3BUTHS NMATCONUTHYECKOH TEXHUKHU, a OT €ro pac-
ITPOCTPANEHHOCTH ¥ JJOCTYTHOCTH 3aBMCEN0 MIIOIOE B XXKM3IHU YENOBEYEC-
KMX KONNEKTUBOB. QTCYTCTBME KPEMHS UM AHAJIOTMYHBIX MATEPUAJIOB
CTUMYJIUPOBAJIO NMOMUCK, a 3HAYUT, U MEPECESICHUE UETOBEUECKHX TPYTI.
BnusiHue noTpehAsIOILEro X035 HCTBA Ha COCTOSIHUE MUHEPATBHBIX pe-
CypcoB 6b110 KpaitHe orpantmuyento. Coop KpeMHs M APYTHX BUJOB KaM-
H$l B MECTaX MOBEPXHOCTHBIX BBIXOA0B HE 3aTpAaruBa 00beMa ecTeCTBEH-
HbIX 341aCOB U ML B OYEHb MAJIOW CTENEHH BAKMSI HA UX IEPEPACTIpPE-
JIEAECHUE 110 3EMHON MOBEPXHOCTH.,

Hcnionb3oBatne pacTHTEABHBIX PECYPCOB 3eMIH HAYMHANOCH C MX
OKynbTypuBaHHsi. CobMpaTeAbCTBO OBLIO €100 MONBITKOW TAKOTO UC-
[1O1b30BAHKWS. BIMsiHUE NOTPEDASIONETO XO3AMCTBA 1A pacTHTEAbHbIA
[TOKPOB IJIAHETHI 11a 3TOW CTAIMU pa3BUTHS MeI0BEYECTBA TaKXKe OBIIO
He3HauyuTe/bHBIM. COOUPATEABCTBO COXpAaHH/I0 ECTECTBCHHBIE (PUTOLIE-
HO3BI, [C pa3pymasg Ux.

B parpHEHIUCM OCBOEHHE pecypcoB (hayHbE IPOTEKAN0 HOIEC HHTEH-
CHBHO 8 BHJIE OXOThl HA JIMKHX XHUBOTiHBIX U PLIBOROBRCTEA. MIITEHCHB-
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Has 0XOTa MPHBE/a K UCYEIHOBEHHIO MHOTHX BUJOB XHUBOTHBIX, B IIEP-
BYIO OYepelb KPYIHEIX MaeKonuTalomux. [lepexon K XXMBOTHOBOACTBY
M 3EMJICAENMIO CYIIIECTREHHO YCHIMII BIMAHHME YEJIOBEYECTBA HA XXHUBYIO
COCTABIAIO Y0 MIPUPOIHLIX PECYPCOB.

MuHepanbsbie pecypchl Gojiee ObICTPIMH TeMIIAMU CTAJIU pa3paba-
THIBATHCA ¢ BOSHUKHOBEHUEM MHTEHCHBHOM NO0BYHU MeTALIOB. [1epRbIM
METAJLIOM, TIPUBJIEKIIMM BHMaHKe niogeid, Obuta meas (Ckopee Beero,
caMopojHas). OHa ycTynaia no TBepaAOCTH KaMHIO, HO ITpH HarpeBAHUN
€e MOXHO OBUIO pa3MATYaTh U 3AT€M BLIKOBHBATH OpYAUS 1Sl pabOThL €
MATKMMU MaTepuanaMu — TKanamu, koxei. B [I] Teic. 1o H. 3. kpoMme
MEJIN CTAM UCTIOJIB30BATh e CIJIAB C OJIOBOM , CBUHLIOM — OpoH3y. B 310
BpeMst MeAb U OpOH3a CTAHOBSITCS M3BECTHBI B MEpBOOBITHEIX 30HAX KOH -
ruHeHTanpHOH EBponst, a Bo Il Thic. 00 H. 3. DpoH3a pacnpocTpaHIETCA
[IOYTH [0 BCEMY MUY, KpoMme Adpuki, rae ¢ cepeauHsl [ TeiC. no H. 3.
IIUPOKO PACTIPOCTPAHKIOCH Xene30. [ToABMANCE MepBHIE 1IaXThl, pYAHH-
k¥, [loTpeOHOCTh B MeTAUNAX CTaHOBMIACH BCE Boslee OLYTHMOMN.

C 3Toro BpeMeHH YeNoBeUECTRO Bee Doee DbICTpHIMU TEMITAMH Ha-
UHMHAET OCBAMBATh BCE BUABLI AOCTYIHbBIX [IPUPOAHBIX peCypCcoOB, B TOM
yucne MUHepaldbHeIX. OnHAKO enje H0 HEAaBHETO BPEMEH U YETTOBEK XUJI
B YCJIOBMSX NPaKTUIECKM HEMCCAKAEMBIX TPUPOAHBIX pECYPCOB, CKOPOCTD
MoTped/Ie HMA KaK BO300IOBsSIe MLIX, TAK U HEBO30OHOB/ISIEMEBIX PeCyp-
coB Obl1a OTHOCUTENBHO HeBenuka., Cenyac Xe BO3HHUKIIA KaYyeCTBEHHO
MHas CUTyaIMs, KOTIa yporseHs NoTpebaeH st BO300HOBISEMBIX ITPUPOA-
HbIX PECYPCOB HAYAJI ITPEBHILIATH CKOPOCTH MX BO300HOBNeHHs . OveBUa-
HOH CTajla M OTPAaHUYEHHOCTH MHOIMX HEBO300HOBIAEMEIX BUIOB peCyp-
COB, B YaCTHOCTH MCKOMAEeMOTO TOMJIMBA.

CorpeMeHHad 3110xXa XapakTePpM3yeTCs BCe BO3PacTalonIMM norped-
JAeHUeM MUHEPAIbHO-ChIPbEeBBIX pecypcoB. Tonsko 3a nepuoa ¢ 1900 mo
1970 r. moTpedaeHMe MoAe3HbIX MCKOMAEMbIX yBEJIMYMUIIOCH B 12,5 pasa.
Ha ¢doHe pocta macwTaboB MPOM3BOACTBA HA NEPBLIA [IaH BEICTYNACT
BOTIPOC 00 OrpaHHYEHHOCTU MPHUPOIHBIX PECYPCOB, HEOOXOIUMBIX JUIS
YAOBIETBOPEHUS 3aTIPOCOB YeI0BeYeCKOU LIMBUIM3ALUU, U 0 crmocobax
UX pALUOHATIBHOTO MUCIOIb30OBAHMA,

TeMasl MCMONL30BaH M YETOBEUECTBOM DMOIOTHYECKUX PECYPCOB
TAKXe MOCTOSTHHO PACTYT, M YX€ NMPOs BJIsIIOTCS KaTacTpoQHUecKHe pe-
3yAbTATHL 3TOro sipneus. Tonsko ¢ 1600 r. 1o HacTOSMEro BpEMEHH Ha
3emie BeiMepio 74 puaa ntuu {(1,23% ot 061uero KoaMuecTBa BU10B) U
63 Biaa mnekonyTaouinx (1,43%). Ewe Hosbie norub1o moABHIOB NTHL
U OKMBOTHHIX, nprueM Donee 80% xuBblX OpraHM3MoOB YTpaueHo B XO/¢
UENIOBEYECKOM AesiTeIbHOCTH.
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Tak xaK cKOpocTb BO30OHOBASHUS PECYPCOB PACTUTEIbHOIO M XXM -
BOTHOFO MMPa BO MHOT'OM 3aBHCHT OT JeSITCABHOCTH YE€10BEKA, BO3HHU -
KaeT 3a1a4a COWTaHCMPOBAHHOCTH MaciuTadboB MoTpedaeH sl U BO30OOHOB-
JeHUA MPUPOIHBIX peCcypcoB. B MpOTUMBHOM CIVYaE Mo MEpe pocTa no-
TpeOIeHUs 1TIPOM30IAET CHHXXEHHE BO30OHOBUTEIIBHOU CTOCODHOCTH
MPUPOIHBIX CHCTEM B PE3Y/ILTATE UCTOLIEHHS X DHONPOLYKTUBHOCTH.

Yro xe KacaeTcs HeBo300HOBISEMbIX PECYPCOB, TO MX UCTOLICHME
co BpemeHeM Heusbexro. M 3anaya 3aki1104aeTCa HE CTONLKO B TOM,
(TOOBI PACTSIHYTD 3TH PECYPCHI HA 00JI€e ANMTENLHBIH CPOK, CKOJIBKO B
roM, 4TOObI 10 HACTYILIEHMSl MCHEePHAHUsl TOTO WM MHOTO NPUPOIHOTO
pecypca HauTH eMy 3aMeHHUTEb MPUPOIHOrO MM UCKYCCTBEHHOIO IIPO-
UCXOXeHUsI TUDO M3BICKATh BO3MOXHOCTb €ro pereHepauru 3a cyer
MCIOJIL30BAlIMS BTOPHYHOI'O ChIPBSL.

KonnuecTBo BO3MOXHBIX 3aMACOB Pa3/IUUHbBIX MIPUPOAHBIX PECYPCOB
W [MPOTHO3B! HA MEPCNEKTUBY OLIEHWBAIOTCS CHELMAJIMCTAMMA BECbMa HEO-
JHO3HA4YHO. [10 cpeaHMM OLEeHKAM, 33ITACOB XeJle3HOW, MapraHleBOr K
XPOMOBOH pyA, POCchaTHOro CHIphI AOMKHO XBATUTS ete Ha 100—300 ner.
Ho 3anacos noauMeTaJInuecKMx pyl, COACpXanMx HUKeNb, BOIb)pam,
MOMOACH, Meb, CBUHELL, LIMHK, OJIOBO, OCTaNOCh Ha 30—60 net u Me-
Hee. M3 HeBo300HOBRAEMbIX IPUPOAHBIX PECYPCOB Hanbornee CyLLECTBSH-
HO MCUepnaHUe MCKOonmaeMoro TorMea. [lo oleHkaM cnenMaiMcToB, ero
xpaTuT ewie Ha 50100 net. B npeaBuaeHM 91010 yXxe ceiuac neobxo-
JIMMO MCKATh ATbTEPHATUBHLIE BUABI TOILAWBA M 3HEPTHUH.

OAHKUM M3 cmoCcO00B CHUXEHMsI HArPYy3KKU Ha 6uocdepy M yMEHbBLIEC -
HUSI TEMITOB HCHEPITAHMA IPUPOAHEIX PECYPCOB ABIAIOTCA HE30TXOAHBIE
TexHOMOruKu. Ceryac KOJMYECTBO N10DBITOrO M3 HEAP 3€M/IH ChIpbs, UIY-
111eTo B OTX0Abl, cocTabasteT 50—95%. B to xe BpeMst 60IbLUE MOJOBUHBI
FOPHBIX MOPOJ, KOTOPHE CHHUMAIOT € [IOBEPXHOCTH 3e MK, uTOOLI 100-
PaTbes A0 NTONE3HBIX MCKomaemelx, ¥ fonee 60% orxonos oborarieHus
PYI NPUIOAHBI UIS1 MPOU3BOACTEA CTPOUTE/bLIBIX MATEPHANTOB, CTPOM-
TEILCTRA 1OPOT, 3AMO.THEHUS IPOBATOB, OOPA3VIOIIUXCS NPU OTKPBITOH
100b14€ MOIE3HbIX MCKOMAEMBbIX, 33CBIITKE OBPArOB W APYTUX BMAOB pa-
0O0T. YTUNH3alHA OTXOJ0B MPOMBIILTEHHOTO [IPOU3BOACTBA MMEET He
TOJBKO 3KOHOMMUECKOE 3HAUCHHME (MONYHeHUe USHHOIO BTOPUYHOIO
MHWHEPanbHOTO Chiphsl), HO M 1aeT BO3MOXHOC I'b IMKBHAUPOBATD MCTOYHHMKH
3arpsisHeHMs okpyKalomeu cpearl. OTX0AB OTHOrO MPOM3BOACTBA — 3TO
ChIPbLE 1718 APYTrOro. MO3TOMY By IVIIee. HeCOMHCHHO. — 33 0e30TXOIHbI -
MU TEXHONOrMSMU.

Hatnure JOCTYITHBIX 3HEPIreTHYECKHMX M MPUPOAHBIX PECYPCOB TAKKE
HEITOCPEACTRCIIHO CBSA3aHO C POCTOM UMCACH1IOCTU HapogonaceneHus. Ha
MIPOTAXEHUH DOIbILEN YACTH YEJIOBEYECKOW MCTOPUHM POCT 11apoaoHace -
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neHus HpU1 He3HAUNTeNbHBIM (Tabn. 4.1). Pe3koe Bo3pacTaHUE YNCIEH-
HOCTHM Hayaloch mocine Bropoi Muposoii Boknbi. [lonanobunocs 0KONo
1 MJIH NIET, YTOOH YHUC/I0 XUTENEN MaHeThl JocTUrao 3 mapx (B 1960 r.),
1 0k010 40 ieT, uTobbI YIBOUTH 3TO 3HAYEHME, YTO JAJI0 MOBOJ MOBOPHUTH
0 JeMorpadHyecKoM B3pbiIBE.

Taénuua 4.1
Poct nacenenus na 3emae (so I'.B. Craanunxomy)!
Mepnoa Pocr, Bpemn Ilepwoa u.3.,| Pocr, Bpemn
A0 M.3., |MIRYeN | Y3IBOCHHA roap MU Y€1 YIABOECHHA
roab YHCITEHHOCTH, YHCJIEHHOCTH,
Jer Jer
70004500 | 10-20 2500 0—900 160-320 500
4500-2500| 2040 2000 900—1700 | 320-—-600 800
2500—1000} 40-80 1500 17001850 | 600—1200 150
1000-0 | 80—160 1000 1850--1950 [1200—2500 100
19501987 | 2500—-5000 37

B HacTosmce Bpems HaceNeHHUE MHpA YBETHYHBACTCH €XEAHEBHO
NpUMepHO Ha 250 Thic. yeaoBeK. EXeronHui mpupocT HaceIeHUs Ha
3emie cocTaBasgeT 90 MIIH 4eloBeK, a obiee YNCA0 XUTeACH JOCTUINIO
6 mup. Temnbr pocTa CymecTBeHHO pas3inyaloTes B pa3HbIX cTpaHax. Oc-
HOBHOW NPUPOCT HaceneHua mnaneTs (okono 80%) npuxoanTcs Ha pe-
'MOHBL M CTpaHsl JlaTHHCKONW AMepHKM, MoayocTpoBa HMHIocTaH,
Adpuku, Y0ro-BoctoyHoit Asui. BecTphiit pocT HaceleHWs B pa3BHBa-
IOLMXCS CTPAHAX PE3K0 0B0CTPSAET SKOJ0IMMYECKHNE U COLYMAIBHEIC NIPO-
oaemsbl. [lemorpadr npeanonaraloT, YTO BHICOKME TEMITHL pOCTa HaceNe-
HUA (0K0I0 2% B Toa) coxpansatcs A0 2090 r. 3aTeM TeMMEl pocTa CHU-
3ATCA, M IO JOCTUXECHUM YUCIIEHHOCTH Hacenenus 12— 13 Mapa HaCcTynuT
cTabwinsanusg. OnHako Mpyu TAKOM YBEAMYEHUH YMCAEHHOCTH Hacele-
HUA MOXET NMPOU3OIATH Aerpafaniys NprUPoOIHbIX CUCTEM XHW3Heobecne-
YeHMS, BOSHUKHET OCTpas NpoAOBONLCTBeHHAS npobaema.

Ewe ogHoi BaxHOU npoOneMoi ABIsSeTCS HepaBHOMEPHOE paciipe-
AeJIeHUE HACECHHU IO TEPPUTOPUHN 3eMHOTO mapa. B HacTtosmee Bpe-
Ms1 OKOJIO MOJIOBUHBI €10 YUCIEHHOCTH MPOXHWBAST BCETO JTHLID B IIECTH
cTpaHax (Tabn. 4.2). bonee 90% Hacenenus cocpenoToueHo B CerepHOM
noaymapuu. Ipoaomnxaerca npouecc ypbaHU3al MU — pOCTA rOPOACKO-
ro HacesneHus (Tabu. 4.3). Ecan 8 1950 r. B Mupe 65110 UL 5 rOPOAOB
C HaceJICHMeM CBHIIIE 5 MJTH yen. B KaxaoM, To B 1980 r. Takux roponos
obi10 26, a B 2000 r. — oxono 50. HabnoaaeTcs mosiBAC HUE TUTAHTCKHX

VCmadruuxiii I.B., Poduoios A.H Dxonorna: Yueb. nocobue and pyzos. CT16.: Xu-
viva, 1997,
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Ta6nvua 4.2
Hacenenne xpynHeiinmx crpau mupa 8 2000 r. (no III. Konnonnu! u ap.)
Crpana| IInomams, | Hacenenwe, Crpana Ilromane, | Hacenenne,
MJIH KM? MK Yen. MR KM’ | MIH el
Knrait 9.6 1285 HHpoHesns 1,9 201,5
Nuamsa 3,3 1000 Bpasunng 8,5 163.0
CIIA 94 275.6 Poccus 17,1 144,8
Tabnuma 4.3
HanGonee rycronaceseunsie ropoia mupa (no I1. Kounoanu u ap.)
T'opon, Hacenense, MAH gen.
1980 r. 2000 r.
MexHKo 15,0 26,0
Tokuo 17,0 17,0
Heio-Mopk 15,6 15,5
Can-Ilayny 13,0 24,0
Kanekytra 9.5 16,6
Puo-ae-XaHefipo 9,2 13,3
Bombeit 8,5 16,0

ropofioB ¢ HaceaeHueM B 25—30 mnH yen. Camelie KpymHbIE COBpEMEH-
Hbie ropoaa — Mexuxo, Heio-Hopk, Can-Nayny u ap. (cM. Tabn. 4.3).

bonblire ropona nOTpeGasiioT B CYTKH 3HAYUTENBHOE KONMMYECTBO
BOJBI, MU M TOIUIMBA, 2 B3aMEH BHGPACHBAIOT B aTMOC(EPY OrpoM-
HOE KONUYECTBO ra3o0ofpa3HblX, KUAKUX U TBepABIX OTX0n0B. KpoMme
TOTO, OTPOMHAS Macca ropojia, COCpeIoToYeHHas Ha HeBOoNbIIOH U0 a-
AV, OKa3b[BaeT 3HAYUTEJIbHOE JABTEHUE Ha 38MHYIO KOpY, BHI3HIBasA CMe-
NICHHE €€ IUTACTOB, MUKPO3EMICTPACEHHUA.

[1pu coxpaHeHUH CNOXUBIUMXCS TEMITOB POCTA HACEJEHHUS U COCpe-
NOTOYEHHUS €r0 B KPYITHEIX IMTPOMBILLICHHBIX ropoax B Oanxaiiue ge-
CATUIETHS B HECKOMBKO pa3 BO3pacTeT NoTpedIeHne SHepreTHUECKHX H
MaTepPHABbHBIX PECYPCOB. DTO BHI30BET HEOOXOMHMOCTE pa3paboTKH
NPUHIMIIOB OCBOSHHS HOBBLIX NIPUPOAHBIX PECYPCOB, B TOM YMKCJIE 33 CUET
MCIIONB30BAHUSA MECTOPOXICHUI MOpEH U OKeaHOB. BMellaTerbcTno
MIOACH B eCTECTBEHHbIE IPUPOIHDBIE NMPOLIECCH PE3KO BO3PACTET M MOXET
CrocoOCTBOBATh U3MEHEHHUIO peXHUMa IPYHTOBBIX M MOI3EMHBIX BOI,
CTPYKTYPHI [IOYB, U3MEHEHUIO MUKPOKJIMMATA U T. 11,

! Bokpyr ceeta. leorpadmueckan anunknoneaus / 1. Kounonw, 3. Meficon, 1. Mép-
4eH ¥ ap Heio Hopk: Mapyce Kunr @uuiep Yembepe Huk., 2000.
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Pazdes I BHOCOEPA H HEAOBEK

KoHrpoibHbie BONPOCHI

I. UTO M3y4aeT IKONOrus UeaoBeKa, KAKOBBI CC OCHOBHBIE 3aaa4u’

2. [IpuBeanTe OCHOBHBIC A0KA3ATE/NBCTRBA XHUBOTIOTO IPOHCXOXKIE HUS Ue-
Jopexa. K kakoMy orpsany npuHAANEXMUT YCIOBEK?

3. Ha3oBHTE OCHOBHBIC OTIMYMS Y4€I0BCKA OT APYTMX XHBOTHBIX.

4. Jafite KpaTKVYIO XapaKTEPUCTUKY OCHOBHBIX 3TalOR Pa3BUTHA YEI0BLK2,

5. B yeM cyTb reHETHYECKOTO U KY.ThTYPHOTO HACeusl YeToreKa”

6. OxapakTepH3yHTC OCHOBHEIE 2Tl M3MEHe s 3KOIOrMYeCKOR HHLIK
YenoBeKa.

7. YeM oTiInyaeTcs IKOCUCTCMA YSI0BCKA OT APYIHX NPHPOHBIX IKOCHC-
Tem?

8. KakoBa ponb sHepruu B pa3ssuTHH yejoBeka? JaiiTe KpaTKylo Xapakre-
PUCTHKY OCIHOBHBIX 3TANOB OCBOSHHKA YCAOBCKOM PA3JIMYHBIX BUAOR 3HEPIHH.

9. Kax cpena o6uTatiua BiusieT Ha 300poBbe uenopeka? Kakue dakropbl
Cpeibl 0COOEHHO 311a4MMBbI LTS 310POBbS Y€10BEKa B COBpEMEHHOM obliecTBe”?

10. Kakye THIIbI MPUPORHLIX pecypCoOB MOXITO BhIIeAuTh? Yem pasnnya-
FOTCA UCUEPITAEMBIE U HEUCUEPIIAEMBIE PECYPCHI?

11. OxapaxTepH3ydTe OCHHOBHELIE ACMOrpaguueckue mpobiieMbl COBpEMCH-
HocTU. Kax OHK CBSI3aHBI C 3KOAOTHYECKUMH npobaeMaMu?



Paszaea 11

IVTIOBAJIBHBIE DKOJOI'MYECKHE
ITPOBJIEMbI

I'nasa 5. ECTECTBEHHOE U AHTPOIIOI'EHHOE
3ATPA3ZHEHUE OKPYKAIOIIEN CPEJDBI

[lon 3aepasnenuem okpyxmcaroueli cpeds MOHUMAIOT 1000 BHECCHNE
B TY HAH MHYIO 3KOJOTMYECKYIO CUCTEMY HE CBOMCTBEHHDBIX € XXUBBIX HIH
HEXHMBBIX KOMITOHEHTOR, OU3MUeCKMX MU CTPYKTYPHBIX H3MEHCHUH,
NpepHIBAIOIMMUX WIKM HapyILAKIUX NPOIECCH KpyroBopoTa U obMeHa
BEIECTR, MOTOKH 3HEPTUU CO CHMUXEHMEM MPOAYKTUBHOCTH WIH pa3py-
UICHHEM JAHHOM 3KOCHCTEMBIL.

3arps3Henus 6uochepsl NOAPa3ACASIIOT HA JOKANBHEIE, pErHOHATb-
Heie ¥ rnobanshsie. Joxasbabie 3arpsisHeli M XapaKTe pHel U151 TOPOJOB,
KPYIMHBIX IPOMBIULIEHHBIX NPEANPUATHH, paHOHOB 100U NONE3HbIX
MCKONAaeMBIX. PecuoHanbrbie 3aIpA3HEHNUS] OXBAaTHIBAIOT 3HAYMTENLHBIC
TEPPUTOPHH H AKBATOPHH, IOABEPXEHHBIE BAUAHUIO KPYITHBIX IPOMBIILI-
JIEHHBIX pailoHoB. TobaibHbte 3arpsisHEHUS PACHPOCTPAHSIOTCS Ha BOJIb-
IIKE pacCTOSTHHUS OT MeCTa CBOEr0 BOZHMKHOBEHUS M OKA3bIBAIOT Heba-
rOMpUsITHOE BO3/IECTBUE HA KPYIMHBIE PErHOHBL, a HHOIA Ha BCIO IJ1a-
HETY.

[1o mpoUCXOoXIEHUIO BBIACAAIOT ecmecmaenHoe 3arpsaA3HeHUe, BO3-
HUKIIEE B pe3yAbTATE MOLIHBIX IPUPOIHBIX TPOLESCCOB (M3BEpXECHNA BYJI-
K&HOBR, JIECHBIX IMOXAapOB, BLIRETPUBAHUS U LIp.), 63 KaKOro-1ubo Biu-
STHUS YeNIOBEKA, M GHMPONo2eHHoe, ABNAIONIEECH pe3yabTaTOM AeATe b-
HOCTH YyeJIOBeKa, MHOTAa 1o MacliTabaM BO3ACHCTBUS NPEBOCXOAALICE
eCTeCTReHHOEe. PasauyuHbIe TUbl 3aTPA3HEHUSA MOAPA3AENAIOTCA HA TpU
OCHOBHBIX: Xumuueckoe, (puszuneckoe v dbuosozuveckoe (puc. 5.1).

3arpsasguTend, NOCTY NALIUE B OKPYXAIOLYIO Cpeay, IOABEPraloT-
Csl BO3AEHCTRMIO CTECTREHHBIX (PU3HMKO-XMMUYECKHX poneccoB. B pe-
3YNBTATE 3TOI'O MOTYT pacCerBaThbCA HAa BONMBIIME paCCTOAHUA OT MX UC-
TOUHHMKA (nepeHoC a3po30iel B atMmocdepe), oOpa30BbIBATh COEIUMHEHMUS
C APYTUMM KOMIIOHEHTaMH cpeAbl (HanmpuMep, CePHOM KMCIOTH M3 BbID-
pocos SO, u arMochepHOM BlarM), akTMBMPOBATh poLecesl B fuoche-
pe (HampuMep, pa3pylicHHE 030HA MO NeHCTRUEM (DPeOHOB).
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Pazdes 1. THOBAABHBIE 3KOAOTHYECKHE ITPOBAEMAI

Xuvnyeckoe - o
GUIH L KOE bHoJjornyeckoe

- AsposonuHoE LroTHaeckoe

= Tennonoc
e (Ouorennoc)

XHUMUYCCKHMH

) -
I BCWICCT BAMH > Ulysmosoe MHKpOo-
OHONDTHUCCROE
Tmrensmn MeTantamy Duekpo-
> >
MATIHTHOC

IlecTuimagmu u cenucko-
i XO3AHCTBEHHBIMH > Panvoaxtusuoe
yaobpeHHaMu

CHHTCTHYECKUMH
L MOBCPXHOCTHO -
AKTHBHBIMH RELUCCTBAMH

FPrc. 5.1. OcHOBIIBIC TUMBL A0 PASICHNS OKPYAAKOLIEH CPLILl

AHTpONoOre HHoe BO3ACHCTBHE Ha OUOC(EpY BHI3BIBAET HE TOILKO €€
3arpsi3HEHUE, HO M pa3pylUeHHE BCJIEUCTRME HECOATaHCHPOBAHHOCTH
OMOXMMHUUECKHX NTPOLIECCOB.

JUts co3nanust HeoBXOAMMBIX TIPOJIYKTOR, Pa3BUTHA MCKYCCTBEHHOM
Cpein OOMTAHUA YeTOBEK BOBJICKAET eCTCCTREHBIE MPUPOIHbIE DoTaT-
CTBa B pecypcHbid BUKI. [Ton pecypcrbim ytxaom moHMMACTCsl COBOKYIT-
HOCTb MpEeBPacHUi U NepeMelllicHMM BO BpeMEeHHU U B MPOCTpaHCTBE
BCIIECTB M DHCPTrMH HA BCEX 3Tamax UX MCIIOAL30BAHUS YETOBEKOM.
B MpHpoaHbIX CHCTEMAaX «IBHXEHHUE» BEILECTB PeaJIi3yeTCs MX KPYTOBO-
POTOM MO 3AMKHYTOMY 1IMKJIY. 3TUM 00ecreunBaeTcs IMHaMHUYeCKOe paB-
HOBECHE U €CTECTBEHHOE Pa3BuTHe OHocdepsl. B anTponoreHHoM fes-
TEJBLHOCTH PECYPCHBIN LMK He 3aMKHYT, [TOCKOJIbKY MCIIONIb3YEeMbIE B
HEM BELIECTBA M SHEPTHS HE BO3BPALIANOTCSA B MECTA UX U3BATHUA.

MacwTtabpl aHTpONOreHHOTO BO3AEUCTBMA HANPAMYIO CBA3AHKI €
PasBUTHEM LUMBUAN3AUKWHU. [1pH 5ToM pocT MOTpeOACHUS YETOBEKOM pe-
CypcoB 6uochephbl CONMPOBOXAACTCS erne DONbIIIMM BO3pacTaiHeM 3arpss-
HEHHs OKpYXalolei cpeabl IPOAYKTAMU MPOMBIIIEHHOTO M CEJILCKO-
XO3ANCTBEHHOIO ITPOM3BOICTRA

N3 6uochepn exeroatio uasaexaercs okonao 100 mapa ¥ uckonae-
MbIX pecypcoR, 800 MIH T MCTa/JIOB.
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Fhaea 5. Ecmecmeéennoe u anmponozennoe 3a2pa3nerue oKpyiIcaoweis cpeds

ExeronHo B buochepy nocrynaet 17,4 MIIpA T TBEPABIX OTXOAOB U
500 mupa M? Xunkux ctokoB, [Toctynnenus copepxar 100 Tric. HavMe-
HOBaHMM XMMHNYeCKKX BemecTs. Haubonbmuii BKiag BHOCAT:

e NMOKCH yriepoaa — 20 mipa T,

e JTUOKCHI cepbl — 150 MaH T;

s xene30 — 50 MuIH T,

® CUHTETUYECKHME MaTepUaik — 60 MIH T,

e MUHEpAJIBHEBIC yioOpeHHss — 500 MIH T,

e MECTHUIMAB — S MJIH T.

CosgaHne HCKYCCTBEHHOM cpe/ibi O0MTaHUsA ¢ pa3BUTHEM HHpa-
CTPYKTYPBI KPYITHBIX TOPOIIOB TAKXe YCWIMBAET MacliTabbl AHTPOIOTeH -
HOT'O BO3JCUCTBHA.

5.1. XuMuHYecKoe 3arpsasHenye

Xumuueckoe 3azpasznenue — yBelIudeHUe KOJIUYECTBd XMMHYeCKUX
KOMITOHEHTOB OIpPEIEIeHHON Cpenbl, a TAKOKe NPOHUKHOBEHUE (BBele-
HHMe) B Hee XMMUUYECKHMX BEIECTB B KOHLCHTPALHUAX, NMPEBbIIAKINX
HOpMY MM He cBoHcTBeHHBIX ¢, Hanbonee omacHo st mpupoIHbix
DKOCHCTEM W YEMOBEKA MMEHHO XMMHMYECKOE 3arpsislicHde, NOCTaBIsI0-
Hee B OKPYXKAIOMYIO CPEAY PA3TUYHBIE TOKCUKAHTE — a3PO30JH, XHMU-
4YECKME BEIIECTBA, TSIXE/bIE METAJL/IBE, MECTUIIMABL, IUIACTMACCH, MOBEP-
XHOCTHO-AKTHBHBIE BelecTBa (netepreHTsl) 1 ap. o pacyeram cnepu -
aJIUCTOB, B HACTOS1IEE BpEMS B MPUPOAHOHN Cpene COAEPX)UTCI OT 7 A0
8,6 MITH XMMMYECKUX BELISCTB, MPHYEM UX apCeHaN eXETOAHO MONOMHIIOT
eme 250 ThIC. HOBBIX coelMHeHUH, MIHorue xuMHUyecKHe BeleCTBa 00-
NANA0T KaH1epOTeHHBIMK M MYTareHHBIM M CBOMCTRAMM, Cpelit KOTOPBIX
ocobenHo omacHsl 200 HaMMEeHOBaHMI (CITUCOK COCTABJIEH 3KCIEPTAMHU
OHECKO): 6en3on, acbect, eHsanuped, nectuuuab (JIIT, anapuH,
MWHAAH U Ap.), TSOHKENBE MeTAUIH (0COOEHHO PTYTh, CBHHENL, K4IMUIA),
pa3HooOpa3ubie kpacuTenu U muiepsie 106asku. [1o onenkam Beemup-
HOW opranu3auum 3apapooxpaneqdus (BO3), B Mupe oxono 600 MaH ye-
JTOBEK MOABEPXECHH BO3AEUCTBHUIO aTMOC(EPHI C NOBLIIUECHHON KOHIICH -
TpauMey AMOKCHUAA cepbl M Gosee 1 MIpA YeloBeK (KaXIbIA WECTOH
XWUTEJb IUTAHETH ) — BPEAHOU U 310pOBbsl KOHLIEHTpaueH B3BELIEH -
HBIX 4acTH1 B aTMochepe.

A3pozoavubie 3a2pasnenus. A3po3osu — 3TO a3POANCIEPCHEIE (KOTO-
MAHBIE) CUCTEMBI, B KOTOPBIX HEONPEAE/SIEMO J0JI0e BpeMsl MOTYT Ha-
XOAMTHCA BO B3BELIEHHOM COCTOSIHUU TBEP/BLIE YACTHLIBI (ITHUIb), KAMenb-
KU XUAKOCTH, o6pasyomuecs JM00 npu KOHJAEH ALK NapoB, 11bo npu
B3aMMOAEMCTBMM ra3oBbiX Cpel, 1M00 monajalnme B BO3AYUHYIO Cpe-
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Pazden [1 TJTOBATIBHBIE 3KOAOTHYECKHE ITPOBTTEMbI

av 6e3 U3MeHeH s (pa30BOTO cocTara. BO3ayx WIM ra3 ABASIOTCS AUCHEep-
CHOM CPENOH. a TRep/IbIe W XUAKHUE YACTHIBI — AUCTIEpCHOM (da30i. 3Ha-
UWTEIbHAS Y4aCTh a3p030cH hOpMUpPYETCs B aTMOCHEPE NPH B3aUMOICH -
CTBUH TBEPABIX M XHAKHMX YaCTHUIE MEXIy COOOU MM ¢ BOMNSIHBIM MapoM.

B armocpepe a3po30abHEIE 3aTPASHEHUS BOCIPUHUMAIOTCS B BHE
apiMa, TyMasa. [1o ceoeMy MporcxoxaeHUIO a3PpO30JM MOApasAesaioTC
Ha ecmecmeerHbie U uckycemeennubie. [lepBble BOIHUKAIOT B IPHPOAHBIX
YCITOBUAX 6€3 ydactus yenoseka. OHUM MOCTYNAaloT B TpoItocgepy (pexe —
B cTpatochepy) Npu M3BEpXeHUM ByJIKaHOB, CTOpaHUH METCOPUTOB, NMPHU
BO3HUMKHOBEHMH NbUIEBBIX OYPE, NOAHMMAIONIMX € 3EMHBIX MOBEPXHOC-
TEM YACTHLBI ITOUBB] M TOPHBIX MOPO/, a TAKXEe NPH JIECHLIX U CTEMHBIX
noxapax. Bo Bpems M3BepKEeHUS BYJIKAHOB, YePHBIX OYDPb HIIH MOXApOB
06pa3yloTcs rpoManHbie NblaeBpie 00/1aKa, KOTOPHIE HEPEAKO pacipocT-
paHsIOTCA Ha ThiCAYM KuioMeTpoB. HITopmoBbie BETpHI COpaChHIBAIOT ¢
rpeOHE M BOMTH KanenbkK MOPCKON BOABI, HACKHIIIEHHONW COMSIMU XJIOp M-
JIOB U CyJn(DaToOB, KOTOPBLIE OCAKAAIOTCS KaK Ha BOAHONX MOBEPXHOCTH,
TAK M HA cylie. B AHTIMHM, K TPUMEpY, eXEroHO Ha | M? CYLIM npubpex-
HOM 30HBI 0caxgaercs 25—35 r coned.

OCHOBHEIMU HCTOUHMKAMH HCKYCCMECHHBIX a3PO30TBHBIX 3arpa3He-
HUH BO3YXa ABJSIIOTCA TETUIOBLIE 3NEKTPOCTAHIIUM, KOTOPbIE MOTPeOIAI0T
yTrOJIb BBICOKOW 30JbHOCTH, 00OTATUTENbHBIE (habpHKU, METAITY prudec-
KHE, [IEMEHTHBIE, MATHE3UTORBIC U CaXEBbIE 3aBOAbL. A3PO30/IBHbIE Ya-
CTULIBL OT 3THX HCTOYHHMKOB OTJIMYAI0TCs DONbIIUM pa3HooOpasueM XUu-
MUYeCKOTO cocTara. Yallie BCero B Hux oOHApYXUBAIOTCS COCAUHEHHS
KPEMHHSI, KaJbIMA U YIJIEPOAA (HECTOPEBIUMH Yroab, caxa, CMOoJa),
pexe — OKCHIbL XKeNe3a, MaTHHUs, MapraHia, GuHKa, Meau, HUKeJIs, CBUH-
L[, CYPbMbI, BUCMYTa, CENEHA, MbIIIIbAKA, OCPHILTUS, KAIMUA, XpoMa, KO-
OanbTa, MOMNOAEHE, a Takke acbect. bonbluee pasHooOpa3He CBONCTBEH-
HO OPraHMYECKOH [ThIIK, BXIIIOUalonieH amudaTuyeckKe 1 apoMaTuyec-
KHE VITIEBOTOPOABI, a TaKXKe COTH KrnenoT. OHa obpasyeTcest IpH CKUTaHUH
OCTATOYHEIX He(DTeNPOAYKTORB, B poliecce MHMpOIN3a Ha HedTenepepa-
OAaTHIBAIOILIMX, HEDTEXMMHUUECKUX M APYTUX NOAOOHBIX MPEANPUATHSAX.

JInsl cpaBHHUTETbHOM XAPaKTEPHCTHKM yJaCTUA ECTECTBE HHBIX M UC-
KYCCTBEHHBIX MCTOUHMKOB 3arPA3HEHUS BO3AYXd TBEPABIMH YaCTHLIAMM
B Ta0. 5.1 NPUBEAEHEI AAHHbIE O TTOCTYILIEHWH B aTMOChEPY MEpBUIHbIX
3arpsaAsHUTeNed. TaM xe npeacraBieHsl CBEASHUS O BTOPHYHBIX 3arps3-
HUTEAX, CBA3aHHBIX ¢ HOBOOOpa3oBagMH B aTMocdepe,

He3aBMUCHMO OT MPOMCXOKACHHUA U YCTOBHMM OOpa3sOBaHMs a3P0301b,
coaepXaulMid TBepAbIE YaCTHLH pazMepoM MedHee 5,0 MKM, Ha3biBaeTCs!
JbIMOM, @ COJePXalllvii MeIbYyalIMe YaCTHUbI XUAKOCTH — TYMaHOM.
Pa3sHOBMAHOCTBIO TYMaHa ABISeTCA CMOT, MPEACTABISIOILMHA OO0 MHO-
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[asa 5. Ecmecmgentoe u aumponoeennoe 3aepasieiue oxpyxcaiouell cpedst

Tabnuma 5.1
Taepabie 9acTHUBLI, NOCTYNAWINKE B aTMOChEpY
Macca,
3arpsasHHTEH
I WIH T/TOA
EcTecTBEMBble HCTOTHHKU
Hepguunwe sucpasuumenu
YacTHIIB TOYBLI U FOPHBIX NOPOA (BETPOBAA SPO3Ms) 100 — 500
3ona OT IeCHbIX MOXApOB U CXUraHKs
¢eAbCKOXO3UCTBEHHBIX OTX00B 3 - 150
Mopckasi 0blb 300
ByjiKaHU4YeCcKas Nblb 20 —- 150
Bmopu'mbre 3AcPRAIHUMEAN
CyibdaTsl 130 — 200
Conu aMMHAaKa 80 — 270
Hutpatni 60 — 430
Yraepo/lHble coe{UHEH Ut PACTUTETLHOIO [IPOHCXOXAEHU 75— 200
| UTOTO no ecTecTBe HHKIM UCTOMHHMKAM 770 — 2200
UcxyccTaeHHBE HCTOTHHKH
Hepsuvitbie 3aepaznumenu
YacTHIIBI B COCTABE MTPOMBITIIJIEHHBIX BHIBpOCOR 10— 90
Bmopuunbie 3acpaziument
Cyapdars 130 — 200
Hwurparn 30 - 35
YIeBonopoaHblie CoeiMHEH s 15 ~90
HUTOTI'O 110 UICKYCCTBEHHBIM MCTOUHHKAM 185 — 415
BCEI'O no ecTeCTBCHHBIM U MCKYCCTBEHHBIM HCTOMHHKAM 960 — 2615

TOKOMIIOHEHTHY IO CMEChH I'a30B M a3p030bHbIX YacTH11. B cocTtar cmecu
BXOAAT O30H, OKCHABI a30Ta M CEPHl, MHOTOYHUCACHHEIE OPraHUYeCKHe
COEIMHEH WS MEPEKMCHOW MPHUPOABI, HA3bIBAEMbBIC B COBOKYMHOCTH (o-
TOOKCHAAHTaAMM. CMOl‘ BO3IHMKAET B PE3ybTaTe {I)OTOXMMM‘JCC KHX peak-
LIHI TTPU OIpeeIEHH bIX YCJIOBUSAX: HUIMYMK B aTMOChepe BhICOKOU KOH-
HEHTpALMH OKCHAOB a30Ta, YIJIEBONOPOAOB U APYTHX 3arpsA3HeH Ui, MH-
TEHCHBHOU COMHEYHOM paluanMUu U Oe3BETPHA MWIM OYeHBb Cilaboro
OOMCHA BO3/lyXa B IPU3EMHOM Clloe.

Bpems npebriBaHus 4acTUL] B aTMOC(EpPE 3aBUCHUT KaK OT UX pa3Me-
POB M IUIOTHOCTH, TaK U OT COCTOSIHHSA aTMOChepHl (CKOPOCTH BETpa,
COCTaBa, TeMmepatypbl). Kpyiltible 4aCTH1Ibl OOBIYHO HE NEPEHOCITCS B
BepXHUE CI0M aTMOCPEPE] M OCEAAIOT B TEUSHHME HECKOIBKHUX 4acoB BOIN-
34 UCTOYHMKOB MX 00Pa30BaHKA C pacCeMBaHUEM Y 36MHOU NMOBEPXHOC-
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Pazden Il ITOBATBHBIE SKOJOTHYECKHUE [IPOB/IEMBI

TH B [IOZBETPEHHYIO CTOpOHY. I103TOMy HaZl KPYITHBIMHU IIPOMBINLTEHHEL -
MH IEHTpaMH 00pa3yoTcs MOIIHBIE CKOTIIEHUS TIBLICH U a2P030JICH.

Menxue yacTuns (pa3Mep YaCTHIIE MEHBLIE | MKM) UMEXOT BpeMs
MpeObBIBAHUA B HUXXHHUX cy10sx atMoc@epsl 10—20 cyTok, yTo nocTaTou-
HO 4151 UX pacTipOCTpaHEHMSI Ha OoNbIME PACCTOSHUS OT HCTOYHHKOB 00-
paszoBaHus. [Ipu 5TOM 3a cueT epeMelleHWH BO3AYIIHEIX TOTOKOB OHM
MOI'YT IpOHUKATEL B BEpXHUE CNOU TpoTiocdephl H U3 HUX — B CTpaToOC-
depy.

ATMOChepHast IELTL K a2P030JH 0CNabas0T COTHEUHOE H3TYICHHE
B pE3YBTATE PACCEAHWA, OTPAXEHUA W MOTJIOHIEHW S IYUHCTON JHEPTHM.
Ilpu DoCcTaTOYHO RAUTETHHOM COXPAHEHUH MHTEHCUBHBIX 3aTPSI3HEHHHT
aTMOCOHEPHl 3TO NPUBOAUT K TOHUXKEHUI TEMIIEPATYD U JTOKAJIbHBIM
M3MEHEHWAM KIUMATUYECKKX YCIOBU I, 4TO HAaMb0NEE 3aMETHO B KPYII -
HBIX TOPOJAX ¥ TPOMBIIIIIEHHBIX IIEHTPAX.

I1e1ts 1 a3po3onu UrpaloT 3aMETHVIO HETATUBHYIO pOJib B lIpOlIec-
Cax KOPPO3UK METAJTHUCCKUX Ml CUNUKATHRIX MAaTEpHAJIOB U3-3a 0Opa-
30BaHHUs HA MTOBEPXHOCTAX OTNOXKEHUN. B HUX conepxaTcs cyabdaTe! U
XJNOPHUAKI, YIEPXKUBATOIUE BIIATY, B KOTOPOMA MOTYT paCTBOPATHLCA KUC-
morHbie Ta3sl (SO, u HCI). Obpasyiommecs KUCAOTEI, YIEPKHBAEMEIC B
OTJIOXEHHSIX, PA3PYLIAKT U3IeNus U3 KaMHS$, cTeKa, MeTanos. [Iene-
BEI€ U A9P030J1LHBIE 3aIPA3HEH U aTMOC(HEDPH] 0KA3BIBAIOT 3aMETHOE BJIU-
SIHUE Ha 3/I0POBLE YENOBEKA, COCTOAHUE DNOPB! U (DayHBI.

CHKeHue [10TOKA COTHCUHOTO U3NyJYeHWs yMEeHbIIaeT 0bpa3oBanue
(meticTBuem Y®-nyyen) ButamuHa D;, HEAOCTATOK KOTOPOTO OTpUIA-
TETBHO CKA3BIBACTCA HA (POPMUPOBAHUH KOCTHBIX TKaHEH, 00yCN0BAK-
Bast 3a001€BAHUS paXUTOM. YD -NyuM YHUUTOXKAIOT HEKOTOPBIE MUKPO-
OpTaHK3MBL, 0Ka3bIBas cTEpPUIK3YIOIEe aeicrBue. Henocratoxk YP-ny-
Ye HOBMLUAET PUCK MHPEKITUOHHBIX DAKTEPUANBHEIX 3a00JIEBAHUA ¥
PACTEHWH U XXMBOTHBIX.

B 30HaX WHTEHCUBHBIX TIbIEBLIX 3ArPA3HEHU M BOIHUKAET pAL Clie-
uupuueckux 3abonesanuit. K HuM, cpenu IpoYyux, OTHOCATCS CUJIMKO3
U acbeeTos, IPUBOMLIWE K M3MeHEHWIO TKAHeH Terkux. CUIWKO3 Bbl-
3bIBACTCst KBAPLIEBOH MBLTBIO ¢ pa3MepaMH YACTUL OKOIO 3 MKM, acbec-
TO3 - UINaMu acbecta ZTHHOH OOACE 5 MKM 1 CEYEHHUEM OKOJIO 3 MKM.

B ominune oT xuMHUYeCKM WHEPTHRIX YACTHI KBApila M acbecra, nem-
CTBYIOIUX HA OPTAHU3M YHCTO MCXAHUYECKH, MeJbYalIHKe YACTU L
METAaJUIOB, MW HOHB! METANNOB, BhI3RIBAIOT 0Opa30BaAHUE B KPOBU TOK-
CUYECKHX TPOAYKTOB BUOXHMUYeCKUX peakiui. OcobeHHO pacnipocTpa-
HEHHBIMM 3a00JIEBAHUAMM ABASIOTCHA TOKCHYHBIE OTPABJICHMST CBUHIIOM,
KagMUeM, aniOMUHKEM, DEPUIITIUEM W WX COSIMHEHWSIMH, 4 TAKXKC
BCIIBITHKM UHDEKIIMOHHBIX 33001 BAHH I Y MIOAEH, WMEBLIWX ATUTEIbHBIN
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Tasa 5. Ecmecmeennoe u aHmponozeHHoe 3aePASHEHUE OKPYICaroued cpedsl

KOHTAKT C OB BOAL{PAMA, BAHAAU S, THTAHA W psa HUIAKOB METaI-
JyprudeCcKUX MpOU3BOACTR. MHOTHE BB TbUIEH aHTPONOrEHHOTO Ipo-
WUCXOXIEHUS SIBISIOTCSA IpUYUHAMHU daiepeuveckux 3abonesanuii. [lpu
ATOM AJUIEPTeHAMH MOTYT OBITE ITBUTU KAaK MHHEPAJBHOTO, TaK K Opra-
HUYECKOIO TTPOUCXOKIEHUS .

I'MTpOCKONUYECKUE TIBLIK MOTYT 0D€3B0OXUBATH MOBEPXHOCTU JTUC-
ThEB pPACTCHUIl, 06pa3yst HA HUX KODKY, YTO HApyLIAET eCTCCTBCHHBIE
npoueccu 0oMeHa. OTIOKEHU psina ThUIEH NPENSTCTBYIOT IIpOUECCY
(OTOCHHTESA, OTPAXKAS 1ACTH NYYUCTOU SHEPTHU B 001aCTH ITHH BOJIH
400—750 M. HaobopoT, B, TUTTIAYHBIE IS TOPOI0E, [IOTJ10IIAI0T HH-
dbpakpacHoe U3nyueHue, CIIOCODCTBYs STHM [IEperpeBy JIUCTHEB pacTe-
Hui. Bee 910 HapymaeT HOPMANbHBIA BOAHDBLIIA U TEMIIEPATYPHBIN pEXUM
W B KOHEYHOM CUETE CHWKACT AKTUBHOCTE (DEpMEHTOB (DOTOCHHTE3A.

Xumuueckue geijecmaa. B pesynbrarte 1esiTeTbHOCTH YEIOBEKA B aT-
Mocepy nocTynanT yraexkucani ras CO,, yrapaniv raz CO, guokceun
cepn SO,, merad CH,, okeuaby asota NO,, NO u N, O, xoopdropyre-
poant (ITPY UCIIOIBR30BAHUN a3p030JieH B OBITY), a4 TAKXKE YIACBOAOPOIbI,
6el13aMmupeH K Jp. (B pe3yIbTaTe paboThl TPAHCIIOPTA).

B cpeaHeM aBToMO6UNL ¢ 6EH3WHOBRIM ABUTrATENCM 3a 15 THIC. KM
npobera norpednser 4350 Kr kucnopoaa 1 BeibpaceiBaeT 3250 KT IWOK-
cuja yrnepoaa, 530 xr oxcnaa yraepoaa, 98 kr yrnesouoponos, 27 Kr
OKCHAOB a3ota. Haubonee MaccoBmE 3arpA3HUTENH, BLIOpacLiBaCMble
BCeMU TEXHOIEHHBIMU MCTOYHUKAMU B aTMOchepy 3eMiH, npeacTasie-
Hbl B TaOn. 5.2.

Tatnuma 5.2
3arpA3HHTENH, BEIODACHIBAEMBIE BCEMH TEXHOTEIHBIMH HCTOYHHKAMH
B aTMocdepy Jeman (90-e rogst XX cToNeTHS)

3arpA3HHTEIH Macca,
- MJIH T/T00

TBeparte HACTHUBI ABIMA Y MPOMBIILTEHHAS ITRETH 580
Oxucenm yriepoaa 360
JleTy4dne yrineBoaopOons! ¥ Apyras OpraHyKa 320
Oxucsnl ceprl 160
Oxucin 43074 110
Coenunenus hochopa 18
Ceposonopon 10
AMvinax 8

XJop 1

DTOpUCTHII BOXOPOI 1
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Kucaomuuie ocadxu (doxcou} GopMUpyIOTCS MPH PACTBOPCHUY B BOJE
JHOKCHIOB CEpH U a30Ta. Takue ocanaku, BN ag HA TOBEPXHOCTE 3eM-
U, UMEIOT NoKazaTtens KucaoTHocTH pH < 5,6, OCHOBHBEIM HCTOUHHKOM
NMOZOOHEIX BEIOPOCOB SBASIIOTCS NPOAYKTH CTOpAaHUs TOILJIMBA (YTOIb,
Ma3yT, OEH3UH U T. 1.) B DUEPreTHYECKUX YCTAHOBKAX NIPEAIIPUSITHMN,
Ha3¢MHOIO U BO3AYHIIHOTO TPAHCIIOPTA, BRIOPOCHI XUMHYECKHX H METAN -
JYPTHYCCKUX NIPCANTpASITHH.

Bpems npebriBanus SO, B atMochepe B cpeaHEM COCTABISIET 0KOJI0
15 nuen. braronapst ceoeit aktusHocTH SO, B aTMOCHEPE TPETEPIIEBACT
PSIA XMMHYECKHX N1PEBPALIIEHW I, TTIABHOE U3 HUX — OKHCIEHWE C 0Opa-
3opanueM H,S0,. Tlpyu 2ToM KMCAOTHBIE APLI MOTYT PA3HOCHUTRCS C
001aKaMHK Ha COTHU KUIOMETpoR (10 1500 kM). CaMoouUIneHHUE aTMOC -
depsl MPOUCXOOUT B OCHOBHOM 34 CYCT BHITAACHUSA KUCTOTHBIX HOXACH
M CHETa, HAHOCSLIKX CEpPbe3HbIn yuuepd diope, gayHe (XMMUYECKHUE
0XOTH), BEI3BBAOIIWX KOPPO3UIO U pa3pyluieH1We JIEMEHTOB 34aHWHU U
COOPYXEHUIA,

CaMoouuigHue TIpOUCXOIUT U NP «CYXOM» OCAXKICHUM KHCIBIX
OCAZKOB, T. €. B BUge camoro rasa SO,, raza, acop6MpOBAHHOTO HA Tibl-
JICBBIX YacTUUAX, WIK SO,, pACTBOPEHHOIO B MEALYAMIIMX KATUIAX TYyMa-
Ha, B KOTOPOM MEUTEHHO 00pa3yeTCsi a3P030/b CEpHOU KUCN0ThHL. Takor
NIPOLECC TUITMYEH JUIs1 ATMOCHEPDI € BHICOKAM COMEPXKAHHEM TUCTIEPTH-
POBAHHOM BJIard, MENKOIKWCIIEPCHOM MBITK W MOLUHAIX BEIOpoCcOoB SO,

KucnorHwe coenvHenmst azota (NO, NO,) 13 aHTPOTIOI€HHbIX WC-
TOUYHMKOB — 3HepreTuku (57,0%), Tpancnopra (38,5%), NpOMBILIUIEHHO -
cth (4,5%) — cayXaT UCTOYHWKAMK 00pa3oBaHuA aTMOc(pPEepHOH a30THOH
KUCIOTHI.

A30THAst KWCOTA, B OTAUUKE OT CEPHOH, MOXKET A0ATOE BpEMS OC-
TABATLCS B aTMOC@EpE B ra3006pa3HOM COCTOSIHM M, TaK KaK OHa IJ1IOX0
xoHaeHcupyercst. [Tapst HNO, B arMocgepe nornollanTes Kane1bHOu
BJIaroi 061axkoB ¥ YaCTULIAMY a3pO30714l.

Kucnorusie OCAaKH QHTpOINOIEHHOTO IMPOMCXOXKJACHHAA 3dMCTHO W3-
Menunyu pH oxpyxatowei cpeasl. Okono 150 Teic. neT Ha3an npu obpa-
30RAaHUY AeIAHOTO ITokpoBsa 'peHnanauy yposens pH B ocankax cocras-
astn 6,0—7,6 (1o pe3yarTaTaM aHATM30B TOJIAPHBIX JTBA0B ¥ TOPHBIX [JIET-
yepoB). Bo BTopoit Tpetu XX B. pH atMocdepHbIX 0CAAKOB COCTABISA:
4,045 B I'epmanuu u crpanax beuunokcea, 2,4—2,7 8 llloThanany u
Hopseruu, 4,0—4,5 3 CIIHA u Anonuu.

FHaveHwne pH cpeapl upe3BbitaliHO BAXHO 115 XU3HEAEATETBHOCTH
NIPAKTUYECKU BCEX OPraHU3MOB, MPEX/E BCeT0 [T IIpOLECCOB, CBA3aH-
HBIX C ACHMCTBUEM (DEPMEHTOB, TOPMOHOB, PETYIMPYIOIIKX 0OMEH Be-
1ECTB, pOCT U pa3BuTie, OCOGCHIIO 310 HYBCTBUTEIBHO 47151 OOKTATENCH
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