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Beedenue

L
Py

Codepicanue 68edeHus nomoxcem aam:
— Yy3Hambv, Ymo u3yuaem 3K0a02UAR
U Kak npoucxoduno ee cmaHoéieHue;
— NOHAMb, NOYeMY IKOA0ZUA UZDAEM BANHCHYIO PO
6 CO8PeMeHHOM Mupe U 3aiem Heobxo0umo
3Hambv ee OCHOBbL KaicOoMy uerosexy.

1. Yrto u3yuaer 3K0JOrusa

BbI OTKDBHIIM yueOHUK 3KOJOrMH M MPUCTYNAaeTe K H3YYEHMIO
OCHOB 2TOif HayKH. B 1mocyiefHee BpeMs CJIOBO «3KOJIOTHA» CTAa-
JIO OYeHb ONYJAPHBLIM; Haubosee yacTo ero ynorpebnsaioT, ro-
BOPSA 0 He(JIATONOJYIHOM COCTOSHUM OKPYIKalouiei Hac MpUpo-
asl. AHorma aToT TepMHUH YIOTPeONAIOT B COUETAHUM € TAKMMH
cJIOBaMH, KakK o0IecTBO, CeMbiA, KYJIbTYpPa, 3/l0poBbe. Heyxe-
JH 3KO0JIOTUS CTOJh OOIIMpPHAA HayKa, YTO clloco6Ha OXBATUTh
GOJILIIMHCTBO NpOo6JeM, CTOAMINX mepex YenoBedecTBoM? Mox-
HO JIM JaTh KOHKPETHEIA OTBET Ha BOIPOC: YTO U3y4YaeT 3Ta Hay-
ka? .

TepMuH sxonozua obpasoBaH OT ABYX rpedecKHMX cJoB (OT
rped. oilkoc — JIOM, KHJHIIE, POAUHA H J020C — HAyKa), 03HA-
YAIOUMX JOCJIOBHO «HayKa o JoMe». B Gosiee obmieM cMbICIIE
3KOJIOTUA — 3TO HAYKAa, U3yJyaInas B3aUMOOTHOIIeHNA opra-
HHU3MOB M cOO6IIECTB ¢ OKpyIKalomeil cpefoil o6UTAHUA (B TOM
YyHCJe MHOroobpaszyue UX B3aMMOCBA3eld ¢ APYrMMH OpraHusMa-
MH U cooOniecTBaMu).

B xauecTBe caMOCTOATENBHOM HAYKH YKOJIOTHA OoDOpMUIack
aumpb B XX B., XoTa (aKThl, COCTABJAIOIINE €e COAEpXKaHUe,
¢ JaBHHUX BpeMeH IIPHBJIEKAJN BHUMaHHE 4dejioBeKa. Boabioe
3HAUeHHe SKOJIOTHH KAaK HAYKH I0-HACTOALIEMY CTAJIU NMOHU-
MAaThb JMIIb HeJaBHO. JTOMY eCTb 00'bACHEHNEe, KOTOPOe CBA3AH(
C TeM, YTO POCT YHCJEHHOCTH HAaceJIeHHA 3eMJH M YCHJIHUBAIO-
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Ileecs BO3JleiCTBHe Ha IPUPOAHYIO CpeAy MOCTABUJIH YeloBeKa
nepex He06X0JUMOCTBIO PeIIaTh PAJ HOBBIX KU3HEHHO BAXKHBIX
3ana4. [[1s yAoBJIeTBOpeHUA cBOMX moTpebHocTell B BOAge, MHU-
11e, YUCTOM BO3yXe YeJO0BEeKY Hallo 3HaTh, KAK YCTPOeHa K KaK
byHKONOHUpYeT oKpy Kalolfas ero mpupoja. JKOJOTHS Kak
pas 1 uaydaeT 3TH IIPobJIeMbl.

OueBUAHO, YTO IKOJIOTUA TECHO CBA3aHA C APYTUMH HHOIOTH-
YeCKMMHM JHCHIUIJINHAMHM, HAIIPDUMEDP C 300JioTHel M OoTaHu-
KOH. JT0 HOelcTBHTENbHO TakK. Ha 3ape pasBUTHA 3THX HaAYK
BHUMaHHKe MccliefoBaTesell ObLIO cOCPeJOTOYEHO HA CHCTEMATH-
Ke H CTPOeHHH opraHu3Mos. Ho yiKe B epBEIX COUMHEHHUAX IO
¢ope omucaHUWe Ka)XJ0r0 BHJAA DACTEHHS CTaJI0 COIPOBOK-
JaThCA YKasaHUeM MeCT ero npouapacraiunsa. B usyuennn gay-
HBI TaKJKe NPHUIIJIK K TOMY, YTO 00pa3 *XHU3HU KHUBOTHOI'O B3aH-
MOCBA3aH C YCJOBUAMH €ro o0uTanus. BoJabIMINHCTBO 3THX CBe-
JeHHU OTHOCATCH, IO CYIIlECTBY, U K 3KOJIOTHH,

Ho B yeM ke Torfa oTyInuMe mpeaMeTa 3KOJOTHUM OT APYTHX
OHoJIorHUYecKUX AUCHMUIUIMH, HalpUMep OT 300JI0rHH, OOTaHHU-
KH, 300reorpauy MJIHU 3TOJOTHHU (HAYKH O NMOBEAEHUH >KUBOT-
HBIX)? ] oTBeTa Ha 3TOT BOIIPOC PACCMOTPHUM OCHOBHEIE 00'b-
€KTBl 3KOJIOTHYECKOro M3yueHHUs HJIU OCHOBHBIE INoJpasfjelie-
HHSA 3KOJIOTHH, CJeAys OT IIPOCTOTO K CIOXHOMY.

IIpeacTaBuM cebe KaKoOi-HUOYAL OAMH BHJ PACTeHMH HJIH
JKHBOTHBIX U B HeM OJHY 0C00b, MBICJIEHHO H30JIMPOBAB €€ OT OC-
TaJIBLHOro MUpA MKHUBO NPUPOALI. ITa 0cO0b, HAXOAACH MO BO3-
JeficTBUEM aKkmopos oKkpyxcauell cpedvi, 0yAeT NCILITLIBATH
uX BIusHUe. ['NaBHBIMM M3 HUX OKaXXyTcA GaxkTOpkI, ompene-
JAeMble KJIHMATOM. BceM Xopomo HM3BeCTHO, HANPHMeEp, UTO
NpeACTABUTENIU TOTO HJIM MHOTO BHJAA PACTEeHUN M KUBOTHBIX
BCTpeYaloTca He moBceMecTHO. OJHU pacTeHUA KHUBYT TONBKO
no 6eperaM BoA0OE€MOB, ApYrue — MOJ MMojorom neca. B Apkruke
HeJIb3s1 BCTPETHUTL JIbBa, B IycThIHEe ['00u — Gesioro mensens.
Mzl cosnaeM, 4YTO KJIUMaTH4yecKue (aKToOpel (TeMneparypa,
BJIAJKHOCTDb, OCBEILIEHHOCTH M Ap.) MMEIOT HauOoJiblllee 3HaUe-
HHe B DACIPOCTPaHEHUW BHAOB. [InA Ha3eMHBIX JMXHBOTHHIX,
ocobeHHO obuTaTesiell MOYBLI, U paCTeHUH Ba)KHYIO POJIb Urpa-
IOT (PH3HYECKHE M XMMHUYeCKHe CBOMCTBa MOYBLI. JJId BOOHBIX
OpPraHM3MOB 0cOGoe 3HaUeHHe NMpuobpeTaroT CBOMCTBA BO/JBI KaK
eIWHCTBeHHO# cpensl oGuTanusa. V3ydenne geiicTBna pasiaud-
HBEIX TIPHUPOAHBLIX (PaKTOPOB Ha OTAeJNbHble OPraHM3Mbl Ipen-
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craBjifgeT coboil mepBoe U Haubonee NMpoCToe IOApa3esieHHe
9KOJIOTHH.

Ternepr nepeiijieM K caeayiouieMy IOAPa3aeTeHUIO 3KOJOruH
u OyJem paccMaTpuBaTh 0cobb He M30JUPOBAHHO, & B COCTABE
rPYINEI TAKUX Ke ocobeil, 3aHUMAIOIIUX ONpeAeJeHHYI0 TepPH-
TOPHUIO ¥ OTHOCAINUXCH K OfHOMY BHAY. Takue rpynnsl HasbIBa-
10T nonyaayuamu (OT naT. nonyanioc — HAPOA, UJIMN HaceJeHHe).
Hamnia oco0b HauMHaeT UCHBITHBATL BINAHHE coceneil, a raas-
HOe — HAYMHaeT pa3MHoxKaTbcA. I 3Mech BOBHHKAKIT HOBBIE
npo6yeMsl, OTHOCAIHECH K H3YUYeHHIO BIUAHUA BHelIHUX dak-
TOPOB Yy2Xe He Ha OTAeJLHYI0 0c0o0b, a Ha rpymnny ocobeii, Ha u3-
MeHeHUe HX YNCJIEeHHOCTH ¥ COCTaBa.

JKusHp M (GYHKIMOHMDOBAHHE IONMYJNAIIMA KOCTATOYHO
CJIOKHBIN npoliecc. [lesic B TOM, YTO NONYJIAIMA — He IPOCTO
CyMMa OTAeNBHBIX ocobeli. BsaanMopelicTBUA OPraEu3MoB B I10-
NyJIALUN TPUBOAAT K TOMY, UTO Y Hee MOABJIAIOTCA cOGCTBEH-
Hble CBOMCTBA, OTJIMYHBIE OT CBOMCTB OTHAENABHBIX ocobei. IIpu-
poAHAA MONYIAIINA BCEeraa NpeAcTaBafeT co0oil HeKoe eIHUHCT-
BO.

Tlox BausAHMEeM pa3sAUYHBIX (GAKTOPOB YHCIAEHHOCTDL (MHCHO
ocofeit) moNnyasaIiny, ee BO3PACTHOMH COCTAaB U 00J1aCTh pacipo-
CTPaHEeHHUS MOTYT 3HAUNTEeSbHO U3MEHATHLCA BO BpeMeHH. YacTo
9TH M3MeHeHUA CIOCOOHBI NPUBOANTL K HEOJATONPUATHLIM ITO-
cneacTBuaM. Hanpumep, BCHBIIIKHK YHUCJIEHHOCTH HACEKOMBIX-
BpeaUTeNiell MOT'YT HAHOCHUTH OOJNBINON YPOH CeJIbCKOMY XO3:M-
crBy. Y HaoGopoT, yiuep6 MOMKeT BO3HUKATHL BCJEACTBHE CHH-
JKeHMA YHCJEHHOCTH OPTaHM3MOB, MCIOJIb3yEeMBIX UYeJIOBEKOM
IJIA CBOMX HYKJ (IIPOMBICJOBBIX DPbIO, OXOTHHUYBMX U XPYTHX
BHJIOB XMBOTHBIX U PACTEHUI).

N3ayueHne KHU3HM OTHEJBHBIX MONYAAIMNA, oIpenesieHue
OPUYUH UX M3MeHeHHUH npeacTaBasioT coboii 6oabNION pa3gen
SKOJIOTHH — NONYAAUUOHHYIO 3KON0ZUID.

CoBepIeHHo SCHO, YTO 0COOHM He MOTYT CYIIECTBOBATH BHE
UONYyAAUMY; PAHO UM ITO3JHO OHM NOTHOHYT ¥ HA 3TOM KX HC-
TopudA npekpaturcda. Ho ¥ monyaanusa H30JUPOBAHHO CYILeECT-
BOBAThL He MOJKET, TAK KaK OHA caMa HYXJaeTcs B 9HEPruH, Be-
1[ecTBe, IPOCTPAHCTBE M APYTrUX XKU3HEHHBIX pecypcax. IToaTo-
My HONyJAAnusa 00A3aTeJpHO BCTYIIAeT BO B3aUMOOTHOIIEHUA C
APYTHUMY NONYJAAMMUAMU: MOMYJIAINS XUI{HOTO YKUBOTHOTO Uep-
[aeT 3HEPruio OT MONYJAIUH TPABOAKHOIO; HOMYJIAINHU MOTYyT
G0poThCH 3a IPOCTPAHCTBO, MUINY U T. 4. OQHAKO OHU U TOMOTA-
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10T APYT APYTrYy: NOYBeHHbIE YKMBOTHLIE, IepepabaTriBas MepT-
BOE DACTHUTeJIbHOE BelleCcTBO, YBeJIHWUYMBAIOT IJIOKOPOJAME IIOY-
BbI, HACEKOMBbI€ YUACTBYIOT B ONMLIJIeHMM PacTeHUil; HeKOTophIe
PaCTHUTENLHOALHBLIE KMUBOTHBIE 0GecHeunBAIOT MEPEeHOC CeMAH
pacTeHHi, cocoGCTBYSA yCeUIHOMY X pasmMHOXkeHHUI0. ITonpo-
CTy TOBOpA, MONMYJAAIUHN He MOTYT CYIIleCTBOBATEL ADPYT 6e3 Apy-
ra.

B npupose coBMecTHO OoOMTalOMME MONYJAIMY Pa3iUYHBIX
OpPraHM3MOB Bcerga o6pasyioT ompejfiefieHHOe eWHCTBO, HA3I-
BaeMoe coofwecméom, UNU OuouyenHozom (OT rped. 6uoc —
JKH3HDb U YeHo3 — obmee). CoobijecTBO — AOBOJBHO YCTOHYU-
Boe GHoJioruyeckoe o6pasoBaHue, TaK KaK o0JagaeT cnoco6HO-
CTHIO K CAMOMOAAEPKAHUIO CBOUX NMPUPOAHLIX CBOMCTB M BHJO-
BOT'O COCTABA NPY BHEIUIHUX BO3AEHCTBUAX, BHISEIBAEMHB X O6HIU-
HBEIMHM U3MEeHeHHAMM KJIUMATHYECKHX H APYTHX GaKTopoB. Yc-
TOHYHMBOCTD cooburecTa ompefiesIAeTca He TOJNIBKO
YCTOMUYMBOCTBIO BXOAAUINX B HETO MONYJAANMNA, HO U 0cO0eHHO-
CTSMM B3aUMOJeHCTBUA MEKIY HUMH.

HNayuyenue coobilecTB mo3BojiseT Gojee TOYHO ONpeAeNsTh
TIPUYMHEI U3MEeHEeHU I YHCIeHHOCTH OTAeJbHEIX IPYIII OpraHua-
MOB, MPABMUJILHO OPraHWU30OBHIBATHL BeJeHHe CeJbCKOro, OXOT-
HHYbEro HJIM JIECHOTO X03AHCTB, pa3pabaTEIBATh CIIOCOOLI 6OPE-
Obl ¢ MHQEeKIUAMH, IUIAHMPOBATH pasMellleHHMe HaCeJIeHHBIX
NYHKTOB M T. A. 3/leCb MBI CTAJIKHBaeMcs CO CAEAYIOUIUM, elne
GoJiee CJIOKHEBIM pa3fiesloM 9KOJIOTHH — 3K0J0Zuell coobuyecma.

Ho 1 coobuiecTBO He MOXKeT CYUIEeCTBOBATL M30JIMPOBAHHO OT
OKpYJKaloumeil cpeibl, MOCKOJbKY B3aMMOOTHOIIEHUA IOMYJsA-
I YaCTO OCYUIECTBJIAIOTCA Yepe3 3JIEMeHTHl HeXXUBOH mpHupo-
OBl UM OYeHb CHJBHO 3aBUCAT OT Hee. CoobiecTBO npebniBaeT
B HEKOTOPOM HPOCTPAHCTBe CO CBOMCTBEHHBIM eMy HabopoMm yc-
JOBHMII — reorpaduuecKHX, KJINMATHUYECKHX, (DHM3HMUECKHX,
XUMHUUYEeCKHX, 6Hosornuecknx. MHorue us 3TUX yCJOBHI oIIpe-
IeNAIOTCA AeATeILHOCTHIO CAMUX JKMBBIX OPraHU3MOB: MHKPO-
KJIMMAT JiecA BO MHOTOM 3aBHCHUT OT COCTABA PACTHUTEJIbHOCTH,
CBOMCTBA NOYBHI — OT AEATEJbHOCTH MHKDPOOPTaHM3MOB, IIDO-
3PavyHOCTb BOABI — OT IJIOTHOCTH (KOJIMYECTBA) MUKPOCKOIIHYe-
CKHX BOJAOpOCJIeif U T. .

IIpupoaHOe KN3HeHHOe TPOCTPAHCTBO, 3aHUMaeMoe coobie-
CTBOM, HaskIBaeTcA Suomonoxm (OT rped. 6uoc — KHU3HB U Mo-
noc — MecTo).



Buoron BMecTe c coobuiecTBOM 06Pa3yOT IKON0ZUYECKYIO
cucmemy, pomie — dKocucmemy, B KOTOPOil ANUTENLHOE Bpe-
MA TNOANEPKUBAIOTCS YCTOMYHUBEIE B3aMMONEHCTBHA MeEKIY
3JIEMEHTaMH KMBOH M HEXXHMBOIl IPUPOALI.

IJKOCHCTEMBI, IO CYTH, ABIAIOTCA TEM, YTO MbI OOLIYHO HA3bI-
BaeM OKpyxaiomeil Hac mpupogoii. PasHrle 53KOCHCTEMEI MOTYT
GLITH OTAENIEHB! APYT OT APyra 4eTKUMH I'DAHMIIAMM, Hanpumep
3KOCHCTeMa Jieca M 3KocHcTeMa o3epa. OnHaKO yallle TaKHe rpa-
HUIB! ABJISIOTCA PA3MBITLIMHE. B OTJINYME OT MONYJIAIMY I CO-
00111eCTBA 3KOJIOTHYECKYIO CHCTEMY MOMKHO CYUHTATH CAMOCTOS-
TeJBHBIM 00BEKTOM — B Heil caMoii MMeeTcs Bce, YTO HeoOGXOAH-
MO AJIA ee cylecTBOBaHMA. II0aTOMy HM3ydeHHEe 3KOCHCTEM —
LEeHTPAJNbHBIM pasfiesl SKOJIOTHH, 8 CAMHM OHM — ee IJIaBHbIM
mpeAMer.

CoBokynHOCTP Bcex OdKocucTeM 3emyan ofpasyeT caMyio
KPYNHYIO 3KOJOTHYECKYIO CHCTeMYy, HasbiBaeMyw Ouocgepoll
(or rped. 6uoc — MW3HL U chepa — miap).

B 6uoctepe npoTekaloT 04eHb CJIOMKHBIE IIpolecchl. Bee xxu-
Bbi€ OPraHU3MbI TECHO B3aMMOCBA3aHE MeX Iy coboii u co cBo-
UM OKPY’KeHHeM, COCTOSIIMM H3 3JIeMeHTOB HEXXHMBOH MPHPO-
Ibl. ITO BOAA, BO3AYX, NIOYBA, CBET, TeMnepaTypa (puc. 1).

OpraHnNaMel He TOJIBKO 3aBHCAT OT BHEIIHMX YCJIOBHMiL, HO
K CAMH OKAa3BIBAIOT OrPOMHOE BJIHAHHE HA OKPYKaIOIHHM MX
Mup. UHEIMHU cI0BaMM, JKUBble OPTaHU3MEI ¥ He)XHMBas MPUPO-
Ja TEeCHO CBA3aHb! U HAXOOATCA B IIOCTOSHHOM B3auMMojeiicT-
Bun. Usyuenue 6uocdhepsl — HAMBHICHIUI 1O CIOMHOCTH pas-
JeJ1 9KOJIOTHHM, MMEeHYEMEIi za00aabvHoll axonozuell.

B skosorum mmewTcs M Apyrue noapasfeieHus. OgHo U3
HUX CTABHUT B IEHTD BHUMAaHMA HM3y4YeHHe yeJIOBeKa. ITY OT-
pacib 9KOJIOTHH, HCHOJb3YIOIIYIO SKOJOTHYEeCKHUH MOAXO0/ MPH-
MEeHHTEeJBHO K YejloBedeCKoMYy 0oOILIecTBY, HA3BIBAIOT ceifuac
Haykoil 06 oxpyxcawell cpede, UIN 3Koa0zuell venosexa.

JKOJOTHS — JKU3IHEHHO BajKHasd AJIA YesJlOBeKa HayKa, U3y-
4a10Ilas ero HenmocpeACTBEHHOe IPHPOAHOEe OKpYyJKeHue. Heso-
BeK, Habiogada NpUpoOAY U MPHUCYIIYIO € TapMOHUIO, HEBOJLHO
CTpeMMJICS BHECTH 3Ty FapMOHMIO B CBOIO KHU3Hb. JTO JKeJaHUe
CcTaJI0 0COGeHHO OCTPHIM JHINL CPAaBHUTEJHHO HeZaBHO, IIOCJIe
TOro,KaK CeJallCch OYeHb 3aMETHBIMHU MOCTeACTBUSA HepasyM-
HOM XO3SAHCTBeHHOH ReATeNbHOCTH, IIPMBOAAILINE K paspyure-
HYIO NPUPOJAHOIl cpelnl. A 3TO B KOHEYHOM HTOre OKasajo He-
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GnaronpusaTHOE BJIUAHME Ha CAMOTO 4eJoBeKa. BoT mouemy Tep-
MHH «3KOJIOTHS» IMOJIYYMJ TAKOE IINPOKOe pacimpocTpaHeHHe,

K coxxanenuio, kak uacto ObIBaeT, ynorpebieHHe K MeCTy U
He K MECTY HEKOTODBIX, CTABIINX MOAHLIMH CJOB IPHUBOLHUT K
TOMY, YTO OHM HAYHMHAIOT NpHOGpeTaTh OYeHb HeompeaeeHHOe
3HaYeHHe, Kak Obl TepAdA CBOM MCTHHHEIN cMbIca. CireayeT moM-
HHTB, YTO 3KOJIOTUA — (PyHAAMEHTANLHAS HAYYHAS OUCIHILIN-
Ha, HAeH KOTOPOil HMEIOT OUYeHb Ba)KHoe 3HaueHMe. U ecam Mul
MpHU3HaeM Ba)XHOCTh 3TOil HAYKH, HAM HAA0 HL yYUTHCHA Ipa-
BHJIBHO IIOJIB30BATHLCA €e 3aKOHAMH, MMOHATHAMHN, TEPMHHAMH.
Bear oHHM moMoraioT JIOAAM ONpEeIeaATh CBOE MECTO B OKDY-
JKawle UX cpele, IPaBUJAbHO M PaAllHOHAJLHO HCIIOJb30BATH
npupoAHkie borarcTBa. JlokasaHo, YTO HCIIOJIL30BAHNE UEJOBe-
KOM NMPHPOAHLIX GOTaTCTB NPH IIOJHOM HEe3HAHNH 3aKOHOB IIPH-
pPOABI YACTO NMPHUBOAUT K TAMKEJBLIM, HEIIOIIPABUMEIM IIOCJIEACT-
BUAM. M MexXAyHAPOAHEIH ONBIT, ¥ ONBIT HALIEH CTPAHEI JAIOT
HeMaJI0 MeuaJbHBIX NpuMepoB. Bce 3HaloT 0 cepbe3Hoii onacHo-
CTH, KOTOpasd HaBHCJa HaJ o6MTaTeIAMH M KauecTBOM BOJ Ta-
KHX KPYITHBEIX BOZOEMOB, Kak Baitkan, Jlagosxckoe o3epo, Boara.

YueHBIE KOHCTATHPYIOT, UTO Yyrpo3e 3arpsa3HeHNdA moaBepra-
eTcsa G0JILIIMHCTBO BOAOEMOB CTPaHkl. 3arpasHeHa aTMocdepa n
HAPYIIEHHl YCJOBHA KM3HMU B OOJBIINHCTBE KPYIHBX rOPOJOB
H BOKDYT HMX. OrpOMHBIe TePPUTOPHH CTAJM ONACHBI AJA IIPO-
JKUBAHHUA JI0fei B peayanTaTe YepHOOLIIBECKOM KaTacTpodhI.

M3-3a axoaoruueckoi 6e3arpaMOTHOCTH MJIH B IIOTOHe 38 CHIO-
MUHYTHOH BEITOAOH MHOTHe He XOTAT 3aJyMBIBaTBCA O OyAy-
meM, IJIaBHOe IS HUX — MOJYYHUTH moboasme cerogud. Jlo-
Ieil He TPEBOYKHUT, YTO PAHO MJIHN MO3ZHO NPHUPOJA NPeAbABUT
UM cBoii cueT. M pacmaTa MoKeT GLITH OUEeHDb TSMKeNoi. Yike
ceiiuac B HEeKOTODPBHIX pailoHaxX Hallel cTpaHH KHTeaH obecrio-
KOeHBI Aa’ke He CTOJbKO OXPaHOi NMpHpOAbLl, CKOJBKO BOCCTa-
HOBJIEHMEM HODMAJIbHHIX YCJ0BHH »xku3HU. Ho uToGH BoccTaHO-
BUTH IIPHMPOAHYIO CPeAy, HeOOXOAMMO 3HATH 3aKOHEI, IO KOTO-
PHIM OHA JXHBET U pasBuBaercd. 1I103TOMy OCHOBHI 3KOJIOTHU
KaK HayKH o HaleM obmieM Jome — 3emJie, JOJKEH 3HATH Ka-
JKABLIM UeJIoBeK IMJaHeThl. 3HAHUSA OCHOB 9KOJIOTHMH ITOMOTYT pa-
3YMHO CTPOUTB CBOIO JKM3HB 1 001I1eCTBY, M OTAEJIHLHOMY UeJIOBe-
Ky; OHH IIOMOTYT Ka)XJOMY OLIYTHUTb ce6s 4YacTbi0 BETHKO
IIpupoasl, focTHYL TADMOHMH M KoMdopTa TaM, rae paHee ILjIa
HepasdyMHad 6oprba ¢ NpHPOTHLIMHK CHJIAMH.
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9T0T yueOHHMK IIO3BOJMT BaM NOJYYHTH HOBBIE 3HAHHA O
KHU3HH OTAEABHLIX OPraHM3MOB, NOAPoOHEee O TOM, YTO BaM YKe
K3BeCTHO M3 HpPeAIIECTBYIOUIAX KYpcor 6uonoruu. BEl o3Hako-
MHTeCh C HOBEIMH HOHATHAMH, 00bACHAIONIMMH YCJIOBHA JKH3-
HHU M pecypchl OPraHM3MOB, UX TENJIOBOM HaslaHC ¥ dHEpreTUde-
CKHM¥ 610/2KeT; NOAYUHUTe IPEeACTABJCHHE 006 3KOJOrHYEeCKOH HHU-
1I1e ¥ 0 TOM, KaK JOCTHraeTcs COOTBETCTBHE MeKAY OPraHH3Ma-
MM M cpeoi ux oburaHuA. Bel y3HaeTe o cocraBe U CBOMCTBAX
OTAENBHLIX NONMYJAANMHA, 00 UX 3HAYEHUH M AeliCTBMAX, NO3HA-
KOMHUTECH ¢ BAXKHEHITMMH THUIAMH B3aMMOOTHOIIEHHUIT MeXKIy
NONYNANMAMHA — XNUIHUYECTBOM, KOHKYDEeHIHell, Napa3uTus-
moM. Kpome Toro, Bel y3HaeTe 0 TOM, KAK YCTPOEHHl M KaK
GYHKIUOHUDPYIOT JKOJOTMUYECKHME CHCTeMBI, KAaKMM 3aKOHAM
NOAYHHAETCHA X PA3BUTHE.

OrpenbHbIH pasaesn yueGHMKaA JACT BAM NPEACTABJIECHHUE O TEX
npobsemMax, KOTOpPhle CBA3aHbI ¢ BJIHAHHEM YeJIOBEKa Ha OKPY-
JKAWILYI0 ero OpHUpoRy. Bul moayuuTe HayanbHbIe CBEAECHHUSA O
COBPEMEHHOM COCTOSSHMM OKpYXKalouieil cpejnl, 00 OCHOBHEIX
HMCTOYHHKAX 3arpA3HEHNs ¥ crocobax OXpaHE ee OT 3Tol Geakl.
Kpome Toro, BEl 03HAKOMHUTECEH C BIMAHKNEM 3aTPA3HEHUA OMO-
chepsl Ha 3AOPOBLE JNiOJeil, y3HAETe, KAKOBBLI alaNTaAlUOHHEIE
(nmpucnocobuTeILHEIE) BOBMOKHOCTH HeJIOBEKA K N3MEeHEeHUAM,
NPOKUCXOAAIIMM B OKPYyKalwoIeil cpene.

Ixonozun. Buocpepa. Cpeda obumanus. Ixonozus
coobujecms. Ixocucmema. Ilonynayus. Buoyenos. Buomon.

 —

1. Yto nayvaer sxonorua? 2. 3xonoruda. Iloyemy ato caoso,
elle COBCEM HeJABHO M3BECTHOE JHIUL CIEIHaIUCTaM-
G6uosoraM, B HacToAniee BpeMa npruobpesio Bceobuyio
naBecTHOCTH? 3. KakoBa pons sK0NOrHH B HacToALee BpemMa?
4., Ilouemy Heo6xX0AMMO H3YUATEH SKONOIrHIO?

b S

e IlpuBeAuTe NPUMEPH! NOJOKUTENALHOTO ¥ OTPULATENLHOIO
BO3AEMCTBUI AeATENIHHOCTH YeJ0BEKa HA NIPHPOAHYIO CPERY
B BauieM persoHe.

Marepuan aas ob6cyxaeHun

Coszdan MendynapodHotii Komumem no cnacerur) 0ZpPOMHOZO CO-
eH020 03epa — ApanbCK020 MOPA, nozubaiouiezo no éuHe yerose-
rwa. H3 pex Amydapes u Cuipdapes awdu 3abupanu CRUULKOM
MHO020 800bL Ha opowenue. A 800bt 3MUX PeK 6 OCHOBHOM U numMa-
au Apanscroe mope. B pesysrbmame Hexsamrxu 803bt 0HO CcmMano
ycbixame, naousads ezo 600H020 3epKaaa cokpamunacsy Gonee wem
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8 dea pasza. Ha évicoxuiem One MOpA noABUsUCh Ce3NUIHEHHble
PABHUHbL, nokpbimbie moacmoim caoem coau. C Hux excezo0Ho
8empoM CMaal YHOCUMbCA MULNLUOHBL MOHH COAU, Komopasa 3a-
CORUNA NOYEY 6 0ecAMKAX U COMHAX KUAOMEMPOS OM MOpA, Oce-
aa Ha aedHurxax Tanv-Illana u ITamupa, yckopas ux masHue,
Hamenuarca xaumam, nozubru comHu 8ud08 HUBOMHbLLX U pacC-
mepuii. Becv yrxaad xu3nu mecmuoix yumeaell mak uiu uHave
6uin ceasan ¢ mopem. Tenepv onu ocmaauce 6e3 cpedcma cyue-
cmaosaHnus. Beco pezuon 006saenen 30H0IL IK0A02ULECKO20 Gedcm-
aus.

Ob6cyaure, moyeMy NMPOM30ILIA 3TA IKOJIOrHYeCKasa KaTacrpoda.
MosxHOo 11 6bUIO ee n36erkaTh? UTo HYXKHO cAenaTh, UYTOORI He J0-
MYCTUTH IKOJIOTHYECKUX KATacTpod B APYruxX pernoHax?

2. Hcropusa pa3BHTHA IKOJIOTHM KaK HaYKH

C nepBBIX LIATOB CBOETO PA3BUTHA YeJIOBEK HEPa3pBhIBHO CBA3aH
¢ npupoxoii. OH Bceraa HaxOAUJACSA B TeCHOIl 3aBHCHMOCTH OT
PACTHUTENbHOIO H JKHBOTHOTO MMpA, OT UX PeCypcoB 1 ObLI BbI-
HYJXJeH MOBCEJHEBHO CUUTATLCA ¢ 0OCOOEHHOCTAMH pacipejee-
HUA U o6pasa KN3HHU 3Bepeit, puIb, nTu u aAp. KoHeuHo, npex-
CTaBJIeHUS APeBHEro yejioBeKa 06 OKpy Kalonieil cpese He HOCH-
U HAYYHOTO XapakTepa M ObIJIM He BCerja OCO3HAHHBIMH, HO C
TedYeHHeM BpeMeHHM MMEHHO OHH MOCJYHHJIM HCTOYHUKOM Ha-
KOILJIeHHS 3KOJIOTHYeCKHUX 3HaHWI.

Yixe B caMBIX IPEBHMX, M3 U3BECTHHIX HAM,ITHCbMEHHBIX HC-
TOYHHKAaX He TOJbKO YIIOMHMHAIOTCS pasiMuyHble HA3BAHUA IKH-
BOTHBIX M PACTeHHil, HO H cOO6IIAIOTCA HEKOTOPLIE CBeAeHNA 00
uXx obpase »XKU3HHN. BUANMO, aBTOPHI 9THX PYKONKceil obparmaan
BHHMaHHe Ha NpeACTaBUTEeNeH XHNBOH NMPHUPOABI HE TOJIBKO M3
n10603HATENBHOCTH, HO W IOJ BIleYaTJeHHeM HX 3HadeHUA B
JKM3HHU JI0Aei: OXOTHI Ha JUKHUX 3Bepeil U NTul, pelbososcTaa,
3alIHUTHI TOCEBOB OT }KMBOTHBIX M T. A. ConpuKacasacs ¢ lepBuY-
HBIM TNO3HAHMEM NPHUPOAEBI, JIOAM BLIHYXKAEHEl OBIIM yUHMTHI-
BaTh 3HAYeHHE CpeAbl OONTAHHUS B JKM3HU OPraHHU3MOB.

Boabuioe BiusHUe Ha MHPOBO33pEeHHE YUeHEIX COBPEMEeHHOMH
3MOXHM OKa3aJH [ApeBHerpedeckue yueHnle. Tak, Hampumep,
Apucrorens (384—322 ao H. 3.) B cBoeiil «McTopun KUBOT-
HBIX» Pa3JH4Ya) BOOHBIX M CYXONYTHBIX JKHUBOTHBIX, ILJIaBalO-
IUX, JeTalluX, noasaninux. Ero BHMMaHue NpUBJIEKIN Ta-
KHe BOIIPOCH!, KAK NPUYPOYEHHOCTh OPTaHU3MOB K MeCToOOHTa-
HUAM, OTMHOYHAS MJIH CTAWHAA }XKM3Hb, PA3JIUYUSA B IUTAHUU
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U T. 4. Bonpock! cTpoenusa U JKU3HU OPraHH3MOB PacCMAaTpHUBa-
JUCh B TPYAAX TaKMX AHTHUUYHBIX MbIcJauTeneit m ¢maocodos,
xak TeodpacTt (371—280 go H.3.), Inunuit Crap-
muit (23—79 4. 3.) ¢ ero suamennTtoit « EcrecTBennoil ncropu-
em».

YauBuTeNbHBIE OTKPHLITHA, KOTOPLIE IpUHecHAn ¢ cofoil myTe-
IIECTBHA B OTAAQJNIEHHBle CTPaHBI, U BeJIUKME reorpadnyecxue
OTKPBITUA 3M0XU BO3POoKIeHUA NOCTYXKUIIN TOAYKOM IS pas-
BUTHA OHONOTMH. YUeHBle H MYTEIIeCTBEeHHUKY He TONLKO ONH-
ChIBAJIM BHeEIIHEe N BHYTPeHHee CTPOEHHEe PacTeHH, HO U co0b-
A CBeJeHUA O 3aBHCHMOCTH DPACTEHUN oOT ychaosuii
IIPOM3PACTaHUA HJIM BO3AesbIBaHuA. OnucaHNEe XKUBOTHBIX CO-
NIPOBOKAAJIOCH CBeReHUAMHU O UX MOBeAeHHH, NOBafKax, Mec-
Tax oOUTAHUA.

Wapectunrit anraumitckuii xumuk Pobepr Boitas (1627—
1691) oxkasajics nepBLEIM, KTO OCYUIECTBHJ 3KOJOTHYECKHUH 3KC-
MepUMEHT; OH OImy6JIMKOBaJ Pe3yJbTaThl CPABHUTEILHOTO U3Y-
YeHHUA BIMSHUSA HU3KOro arMochepHOro JaBJjieHUA HA Pa3INy-
HBIX KUBOTHBHIX.

Bonbmoii Bkaaj B GopMHpOBaHUE 3KOJOTUYECKUX 3HAHUI BHe-
CJIM TaKUe BpLAAIONIHecs yUeHble, KaK IIBeJICKUM eCTECTBOUCIIBITA-
resb Kapn JIuuneit (1707—1778) u dpaniysckmii uccie-
pJoBarens npupoasl dopx Broddoun (1707—1788), B Tpy-
JaX KOTOpPBIX MNMOJUEPKHBAJIOCH BeAyilee 3HAYEHHe KJIMMaTHde-
ckux ¢akTopoB. Ocobenno OosbllIoil HHTEpec IPEACTABJISAIOT
counHeHud JInnnesa «JKOHOMUA NPHPOALI» U «(ObiecTBeHHOE yCT-
policTBo mpupoxasl». Ilog sxonomueir JIMHHeH TOHUMAI B3aMMHBIe
OTHOIIIeHUA BCEX €CTECTBEHHBIX TeJI, OH CPABHUBAJ HPHUPOARY C Ye-
JIOBeYeCKOM OOUINHOM, JKUBYIIEH 110 OnpefeSIeHHBEIM 3aKOHAM.

Baxxurle HabniofeHus, OKasaBIlNe BJIHAHHE HA pPa3BUTHE
9KOJIOTUH, GBI BHINOJHEHBI yyeHbIMH PoccHiickoii akageMuu
HaYK B XoJie 9KCHeIUIMOHHBIX HCCJIeOBaAHUM, TPOBOJNUMEIX CO
Bropoi nosopuubl XVIII B. Cpegn opraHn3aToOpoB M yHaCTHH-
KOB 3THUX dKcmeguuuil Hago otMeruth CTemama Ilerpo-
Bruua Kpamenwnunuxkona (1713—1755) ¢ ero «Onuca-
HHeM 3emyu KamuaTkn», ViBama HMBamosuua Jleme-
xuHa (1740—1802) — aBTOpa YeTHIPEXTOMHBIX «JIHEBHBIX
3allCOK NMyTelIecTBUA JOKTOPa M AKajieMuM HayK agbloHKTa WBa-
Ha JlemexuHa no pasnbiM NpoBMHIUAM Poccuiickoro rocyaapcrsar,
axagmemuka Ilerpa Cumona Ilannaca (1741—1811),
NOArOTOBUBILIEr0 KANHTAJNBHBINA TPyA «Onucanue »XHUBOTHBIX
POCCHMCKO-83MATCKUX» .
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Boapinoe BIMAHME Ha pasBUTHE
JKOJIOTHYECKOI HayKH oKas3ay ¢paH-
IY3CKHIA aBTOP TEPBOTO SBOJIOIMOH-
Horo yuedug H{ a H# Batucr
JJamapk (1744—1829), cuuras-
Ui, 4YTO Ba)xHeHIIe#d NIpUYUHON
npHucnocoOUTENIbHBIX H3MeHeHU
OpraHM3MOB, BOJIOUVH pACTeHUH U
JKHMBOTHRIX  SABJAETCA  BJIMSAHHE
BHEIIHUX ycJoBuit cpeaw. Ilpodec-
cop MocKoBCKOro yHHMBepCHTETa
Kapn @®panumesnuu Pyase
(1814-—-1858) B cBoux Tpyzax u
ny6MNYHBIX JeKIMUAX HACTOATEJBHO
MOAYEPKHBAT HEOOXOAMMOCTH H3Y-
YeHUA OJBOJIOLMUH JKHMBBIX OpPraHH3-
MOB ¥ O0'bACHEHNS JKHU3HH, PASBUTHS U CTPOEHHS KMBOTHEIX B 3a-
BHCHUMOCTH OT U3MEHEHMH MX cpeAnl. BoJjbioe 3uaueHne JJisa pas-
BHUTHUA SKOJIOTHM HMeEJH TPYAR H3BECTHOrO0 PYCCKOro 300JI0Ta
Huxkonas Anexceepuua Cesepunona (1827—-1885).

Ocobyi0 ponp B pa3BUTHH 3KOJOTMYECKMX HAeill culrpanu
TPYALl BEJIIMKOTO AHIMIMIICKOTO YYE€HOTO-eCTECTBOMCHLITATENIA
Yapnzsa Japsura (1809—1882) — ocHoBaTesnst yueHns 06
9BOJIIOIMH OpraHnyYeckKoro Mupa. Bmeog Y. HapsuHa o cymect-
BYIOIllel B IPpUPOAE IOCTOAHHOMK 6opE6e 3a cyilleCTBOBaHNE MIPH-
HAIJIEKHUT K YUCAY HeHTPATbHEIX NpobieM 9K0JIOTUH.

Hewmernknit 6uosior 3pucT Tekkens (1834—1919), ko-
Tophiit B 1866 r. npeaosKNy TEDMUH «3KOJIOTUA», JaB CHEAYIO-
1ee omnpefejeHHe ITOH HAYKHU: «3TO NOZHAHUE IKOHOMUKH
NPUPOALI, ONHOBPEMEHHOE HCCJIeAOBaAHUE BCeX B3aMMOOTHOIIe-
HHI{ }XMBOTO C OPTaHHYECKHMH H HEOPTaHHYEeCKUMH KOMIIOHEH-
TaMHM cpelbl, BKJIOUas He[PeMeHHO HeaHTATOHUCTUYECKHEe U
aHTArOHNCTHYECKHE B3aHMOOTHOIUEHUSA MHUBOTHBHIX U pacre-
HHUH, KOHTAKTHPYIOUINX IPYT ¢ ApyroM. OXHHUM CJIOBOM, 3KOJIO-
rusi — 3TO HayKa, M3ydyalollas BCe CJIOKHbIe B3aMMOCBA3M U
B3aMMOOTHOILIIEHHA B TPHUpOAe, paccmarpuBaeMsie [lapBuaoM
KaK yCJI0BHA OOPBOLI 3a CYIIIECTBOBAHUES .

9. I'ekKeJb OTHOCHJ KOJOTHIO K GHOJIOrMYeCKUM HayKaM U
HAYKaM O IpHPOje, KOTOPHIX,IIpexae BCero, MHTepecyloT Bce
CTOPOHBI XHU3HH GHOJIOTHYECKUX OPraHu3MOB.

Kax caMoCTOATENLHAS HAyKa 3KOJIOTHS chopMuUpoBantack K Ha-
4aJy ABAAIATOrO cTOJeTHs. Boasinoit BKak B ee passuTie B XX B.

. lexkens
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BHEC/IM TaKHe BCEMHPHO H3BECTHEIE
ydeHble, Kak KnuMeHT ApkKa-
aAbeBuy Tumupsasen (1843—
1920), Bacuauit Bacuane-
BUY Jloxyuaen (1846—1903),
Dpenepux KanemeHnrtc (1874—
1945), Banagumup Hukonae-
Buy Cykaues (1880—1967) n
PAA APYrUX,

Kpynueitmuii pycckuii ydeHbrid
XX 8. Bnaanmup UsaHoBHY
Beprnanckuit (1863—1945) coa-
naeT yaenue o 6uocthepe. OH nNoKas3kl-
BAET, KAKYIO OTPOMHYIO POJb UIPAIOT

B. 1. Bepuanckuit JKUBBIE ODPraHM3MBI B TeOXMMHYe-
CKHMX mpolleccax Ha Hallleil maHere.

B roune xusnu B. 1. BepHagcKkunil npuXoAUT K BLIBOAY, YTO
6uocdepa TeCHO CBs3aHa C JEATEJNLHOCTLIO uesoBeka. OT aroit
JeATEeJIBHOCTH 3aBUCUT COXPAaHHOCTL PABHOBeCHdA cocTaBa OHO-
ceprl. OH BBOOUT HOBOe MOHATHE — HOOCPepa, YTO 0O3HAYAET
MbIcnsAas o60JI09Ka, TO ecTh chepa pasyMma.

B. Y. BepHaackuit nucan: «YesmoBeyecTBo, B3AATOE B IIEJIOM,
CTAHOBUTCHA MOIIHOM reoorudeckoil cuoii. Ilepen uuMm, nepen
ero MbICJIBIO U TPYAOM CTAHOBUTCH BOIIPOC O NepecTpoiike 6HO-
cheprl B unHTEpecax CBOOOJHOTO MEICJIAIIETO YEJOBEUECTBa KaK
€IUHOrO I[eJIOro. ITO HOBOE COCTOsIHUE GHochepnl, K KOTOPOMY
MBI, He 3aMevYas 3Toro, npubankaeMcd, ¥ ecTh Hoocdepar.

Bo BTOpOIi N0OSIOBHHE ABAALIATOrO CTOJIETHS MPOUCXOLUT CBO-
€ro pofia «3KOJIOTM3ANHUA» COBPDEMEHHON HAYKH. 3TO CBA3AHO C
OCO3HAaHMEM OT'DOMHOH DOJIM SKOJOrHYeCKHX 3HAHHUIL, C IMOHM-
MaHUEM TOTO0, YTO AEATENLHOCTh YeJIOBEKa 3a4YacTyIo He MPOCTo
HAaHOCHUT BDeJ, OKpYyKalomieil cpeae, HO H, Bo3/lefiCTBYd Ha Hee
HeraTUBHO, U3MEHASA YCJOBHUA KUIHM JIOAeH, YIPoKaAeT caMo-
MY CYIII€eCTBOBAHHUIO YeJIOBEYECTBA.

IloaToMy HeO6XOANMO MOHATH, KAKUM 00pa3oM IPOMCXOAUT
BO3JeNCTBIE UYeNOBEeKAa Ha OKDYXKaOIIYI0O Cpeldy, M HaWTH Te
npeneasl H3MEHEHUA YCJIOBHI, KOTOPEIe MO3BOJSIOT He NONYC-
THUTH 3KOJIOTHYECKOTO Kpu3nuca. Taxum o6pasoM, 3KoJIorug cra-
HOBUTCS TEOPETHYECKOH OCHOBOHM AJA PAUMOHAJILHOI'O MCIIOJb-
B0BAHUSA MPHUPOAHBIX PECYPCOB.

B u3yueHUM MHOToO6pa3HBIX IIPOLECCOB, KOTOPhIe MIPOHUCXO-
JAT B KXUBOH NpUpoae, 60JbHIYIO IOMOIIb OKA3LIBAIOT 3KCIIEPH-
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MeHTaJbHbIE METOAL. B J1a6opaTOpHBIX ONMBITAX MUCCIEAYeTCH
BIUSHHE PadHBIX YCJIOBHMH Ha OpraHM3MBbI, BRIACHAETCA UX pe-
AKNNA Ha 3a0aHHbIe Bo3jeiicTBua. Mayuasa OTHOIIEHUA opra-
HHU3MOB €O cpefioil oO0MTaHUA B HCKYCCTBEHHBIX YCJIOBHUAX, MOM-
HO ray6ixe pa3o6paTeCsa B IPOUCXOAANINX ABJIEHUAX IIPHPOALI.

OnHaKo 9KOJIOTHA OTHIOAb He ABJIAeTCA JabopaTopHOH Hay-
koii. CoBepIIeHHO OYEBHAHO, YTO B3aMMOCBS3H JKHBBLIX opra-
HH3MOB C OKpYysKaloleil X cpefioii MOryT ObITH H3yYeHBI HAaUbo-
Jiee TIOJTHO JuING B mpHupoAe. Ho 3To zneno Henerxoe, ocoGeHHO
ecJIM YYeCThb, /10 KAKOW CTeleHH) CJIOMHA Jake caMas IpocTasd
cpena. IloaToMy B 9KOJIOrUHM HATYPHBEIE HAONIOAEHUA U 9KCIIEPH-
MEHTHI 3aHMMAIOT caMoe BaKkHOe MeCTo. B To ke BpeMA HeBO3-
MOJKHOCTb 3KCII€PMMEHTAJbLHOM IIPOBEPKHU HEPEAKO 3aCTaBJsSAET
9KO0JIOr0OB NepeBoANTE HabmoxaeMele GaKTH Ha AIBIK MaTeMa-
THKH. MaTemaTnueckMii aHanu3 (MOAeNMpPOBaHHe) IO3BOJSET
BLIJIEJIATH OTHEJILHbIE U3 Beeil COBOKYIIHOCTH OTHOIIEHHUA Opra-
HH3Ma M CPeAbl, YTOORI r1y0re NOHATH IPHUPOAY ITHX ABJIEHUH.
Koneuno, nmpu aToM He Hano 3abbIBaTh, YTO MaTeMaTHUecKHe
MOJeaH NpeAcTaBaAAIoT coboit Jumb npubausuTeabHoe orodpa-
JKeHHe NPUPOJHBIX ABJIEHUNA.

Ecnu B mepuox cBOEro BO3HMKHOBEHHMS 3KOJIOTMs U3ydana
B3aMMOOTHOIIEHNA OPTaHN3MOB C OKpYXKaloileii cpefoil u 6r1a
COCTaBHOIf YaCThbI0 GHOJIOTHH, TO COBPeMEeHHAA JKOJIOTHA OXBa-
THIBAET YPe3BBIYailHO NIMPOKHI KPYT BOIIPOCOB M TEeCHO Iepe-
nieraeTcd C LEJLIM PAJOM CMEKHBIX HAYK, NpexJe BCero Ta-
KHX, Kak Ouosornsa (6oTaHHKa U 300JI0THA), Meorpadus, reoJo-
rusa, PU3NKa, XUMHUA, FreHeTHKa, MAaTeMaTHKa, MeJUliUHa, ar-
POHOMHSA, APXUTEKTYDA.

B nHacTosAee BpeMA B SKOJOTHH BBHIJEJAIOT DAL HAYYHEIX OT-
pacneil ¥ AUCHMILIKH: NIONYIANUOHHAS 9KOJOruda, reorpaduye-
cKaf 9KOJIOTHA, XMMHUYecKas 9KOJIOTHA, MPOMBIIJIeHHAA 3KO-
JIOTHH, IKOJOrud pacTeHHil, JXUBOTHHIX, 4eJsioBeKa (cM. (op-
3ar).

HecMoTps Ha Bce MHorooGpasue, B OCHOBe BceX HallpaBJe-
HU COBpeMeHHOM 3KOJIOruM JeXxar GyHnaMeHTakbHble 6H0N0-
ruyeckue uaeu o0 OTHOIIEHHH YKUBBIX OPraHM3MOB C OKPYJKalo-
meii ux cpenoii.

IIpupoaa He ToNBLKO GOJiee CIOXKHA, UeM MEI O He# fyMaeM,
OHAa ropas/io CloMcHee, UeM MBI MOMeM cefe 3TO NMpefCTaBMUTh.
IepBoIit 3aKOH 3KOJOruH maacuT: «Uro 661 MBI HH JeJalH B
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mpHpojie, Bce BLI3LIBAET B Helf Te MJIM MHBIE IOCHEACTBHA, YACTO
HellpeicKa3yeMbIe» .

CinenoBaTeNnbHO, Pe3yJbTATH Hamed OeATeJbHOCTH MOXKHO
npeABHIETb, TOJBKO BCECTODOHHE IMPOAHAJIU3NPOBAB BJIMAHME,
KOTOpOe OHM OKA3LIBAIOT HA Ipupoay. IJas Taxoro sxojorude-
CKOTrO aHaJu3a HeOOXOAMMO NPHBJIEYL 3HAHHUA Pa3JIHYHBIX
HAVK.

TaxkuMm o6pa3oM, COBpeMeHHAA dKOJOTUA — YHUBEPCAJIbHASA,
6ypHO pasBMBAOIMAACH, KOMIIEKCHAA HayKa, uMemwomasa 60ab-
moe NpakTHYecKoe 3HaueHue AJIA Bcex KuTeneil Harreil niaHe-
THl. KONOTHA — HayKa 6yaymero, ¥, BO3MOYKHO, CaMO CYIIeCT-
BOBaHHeE YeJIoBeKa OYAeT 3aBHCETH OT IIporpecca 3Toil HayKH.

] ‘ Hoocgepa. I'eozpagpuueckan 3xonozusn. Ilonyasyuonnasn
’ sxonozun. Ilpomviunennan axonozun. Xumuweckasn
sxonozun. IKONOZUR pacmerHull, HUBOMHBLX, LeN06eKA.

m 1. Kak B3aauMOCBA3aHEI YeJIOBEK H OKDYyJKalomiad ero npupoga?
. 2. Kak H3MeHAJIHUCH OTHOIUEHUA YeJIOBeKa H MPUPOAL] 10 Mepe
pasBUTHA yeoBedecKoit nuBmansanuu? 3. Korga Bosuukia
axonoruda Kak Hayka? C ueM 3710 6ni10 cBszano? 4. [ToyeMy
B HACTOALIEE BPEMSA 3KOJIOTHA npHobpesna Takoe BayKHOE
sHauenue? 5. KTo BBen TepMus «noocdhepas? Uro o oznadaer?
6. Kaxue nayunbie HAPABJIEeHHUA B 9KOJIOTMH BAM H3BECTHHI?
7. Kakas B3aUMOCBA3H CYLIECTBYET MEXKAY 3KOJIOrMei
¥ oxpaHoit npupoanI?

Ha ocnoBe MaTepHasoB U3 KypCOB HCTOPUH 1 GHONOrHM
NOJroTOBbTE PACCKA3 O TOM, KaKye OTHOIIEHHUA CKJAAaAhIBATIUCh
MEXXAY NepBOOLITHEIM YeJIOBEKOM M IIPHUPOAOIL.

Marepnana aias o6cyxaeHns

B nacmoasauee apema noecwody zoeopam u nuuym o6 yxyowenuu
Jxonozuieckoil o6cmanosku, 00 IKoA0zZuULeCKUX Kamacmpodax u
Heo0xodumocmu oxparbvt npupodv.. Imu npobremv. obcyxcdaom-
ca 8 I'ocydapcmeennoii Jyme, 6 Ilpasumenvcmee u 8 dpyzux 6bi-
cokux uncmanyuax. Kax avt dymaeme, novemy cumyayus npax-
muyecku He USMEHACMCA K Lyiuiemy, @ 6 HeKOmopvLX PezuonHax
daxce yxydwaemca?



FIABA

Opeanusmuvi u cpeovl
UxX 00UMmanus

Cpenpl KHU3HU
Cpepoobpasyouias JeATeJbHOCT, OPraHu3MOB
Ixonoruueckue GaxKToOpLl. YCIOBUA CpeAhl

O6uipe 3aKOHOMEPHOCTH BJIAAHMUA
SKOJIOTHYECKHUX (PAKTOPOB Cpejbl HA OPraHM3MEI

IKOJIOTHYECKHE PeCypChI




JKupymue sa 3emiie opraHU3MbI OU€HS padHo0Opas3HbI;
CpeA¥ pacTeHH MEI MOMKEM BCTPETHTH
MHKPOCKONUYEeCKHEe BOJOPOCIH, KU3Hb KOTOPBIX OUEHb
KOPOTKa, MeJIKHE OOHOJIETHHE IBETKOBLIE, Gosee
KPYIHbLIE MHOTOIeTHHE I|BeTKOBBIE PACTEHU A, THTAHTCKHE
IpeBHUe ceKBoiN. Menbuaiimine pakooOpasHble PauKH,
HaCeJSIONHe TOJMIY BOALI, MeAy3Ll, MOPCKHe 3BE3AHI,
JIBYCTBODYATHIE MOJITIIOCKH, JKXYKH, AIIEPULLI, JATYIIKH,
BOpOOBH, ACTpeOLI, BOJNKH, 0JIeHH, 6YHBOJBI, KUTHl —
BOT JAJIEKO He IOJIHBIHN NepeueHb pasHOOOPAa3HBIX
NpeACTaBUTEeJEH XKUBOTHOT'O MHDA.

B aToii riiaBe peyp NOMAET O TOM, UTO BaM YKe H3BECTHO

H3 IpeAIIECTBYIOINMX KYPCOB O PACTEHUAX U JKUBOTHBIX.

Hapsany ¢ 3TUM BB 03HAKOMUTECH C HOBBIMHU TIOHATHAMH
H y3HaeTe:

# UTO TAKO€ «OCHOBHBIE CpeJbl JKU3HH» H KAKOBHI HX
XapaKTepHble OCOOEHHOCTH, KaK IIPOABAAETCA
cpenoobpasyolnas JeATeJbHOCTh OPTaHU3MOB;

% KAKYIO POJIb UTPAIOT B JKM3HHU OPraHU3MOB BHEIIIHE

¢$aKTOpPHI U KaK OHU
ogpas3fenaioTcHs B 9KOJOIHH;
# 06 001X 3aKOHOMEPHOCTAX BJIAMAHNA 9KOJIOTMYECKUX
¢$aKkTOpPOB Ha JKUBLIE OPTAHU3MEI;
# KaK JOCTHTraeTCs COOTBETCTBHE MEMIY OpraHu3MaMu
M cpenoi uxX oOuTaHmnA;
# 00 oHepreTuueckoM Oi0KeTe
H TemJIOBOM GajaHCe Pa3JIMYHBIX OPraHU3MOB,
O MOHATHH «3KOJIOTHUYECKAa HUIIA» .




1.1. Cpensl ku3uu

IloBepXxHOCTE 3eMJIH — €ee cyllla, BOABI U OKPYKalolllee BCe 3TO
BO3/JYIIHOE IPOCTPAHCTBO, HACEJeHHbI€ »XUBBIMH OPraHHU3Ma-
MH, Ha3blBaeTcAa Ouocgepoil, To ecTh obaacmbio Xu3Hu. Buo-
cepa BKJIOYaeT B cebs opraHuaMe! (UX OKOJIO 3 MJIH BH/OB),
HX OCTaTKH, 30HBI aTMoc(eprl, ruapocdepsl, tutrocdepsl, Hace-
JIeHHBIe U BUJON3MeHeHHEIe 9TUMH oprannamamu (puc. 1).

Cama 6rocdepa — 3aKOHOMEPHBIN IMIPOAYKT 3BOJIOIUU 3eM-
au. JKHUBoe BeliecTBO UIPaeT OTPOMHYIO POJIb B r1peo6pa3oBaHu-
six Hamreit mraHetsl. K TakoMy BriBogy npumen B. Y. Bepuan-
CKUH, HCClIefoBaB XUMUYECKHH COCTAB M XMMHYECKYIO 9BOJIIO-
IO 3eMHOI Kopkl. OH AOKAa3aJl, 4YTo OHU He MOTYT OBITh 00bscC-
HEeHBl JIMIIE TeO0JIOTMYECKUMM NpHYMHAMHM, 0e3 yuera poJH
JKMBOT'O BellleCTBa B reOXMMHUYECKOH MUTpanMy aTOMOB.

Burocdepy MOXXHO CPABHHUTH ¢ OIPOMHOIM MAaIIMHOMK, COCTOA-
et ©3 MUJIJIMOHOB COCTABHBIX HacTel (yrijiepos, a3oT, MUHepa-
JIbI, PACTBOPHI, BOJABI, PACTEHUS, }KUBOTHRIE I MHOTHE ApYrue).
Pa6GoTa 6uocgeps! 3aBHCHUT OT OAHOrO peurarmoulero gakropa —
9Heprud, He 6yAb KOTOPON, BCe HEMEMJIEHHO OCTAHOBUJIOCH ObI.
B 6nocdepe ponb OCHOBHOTO MCTOYHHKA 3HEPIHH HUIpPaeT COJI-
He4YHOe U3JIyYeHHe. ITOT NNOCTOSHHBIH HCTOUYHMK 3HEPruM obec-
ey BaeT He TOJIBKO KJANMaTU4YecKne 0COOeHHOCTH, HO U COCTaB
U pacrpenejeHne >XUBbIX OPraHNu3MOB.

JKuBble OPraHM3MEI HE IIPOCTO 3ABHCAT OT JYUYHCTOH 3HEp-
run CojiHLA, OHM BRICTYHNAIOT KaK TMTAHTCKUH aKKYMYJIATOD
(HakonuTeNb) M YHUKAJBHBIH TpaHchopMmaTop (mpeoOpasoBa-
TeJb) 3TOM 9Hepruu. O TOM, KaK IPOUCXOAUT 3TO HAKOIJIEHUE U
npeofpa3oBaHUe 3HEPTrUH, Bbl Y3HAeTe U3 MOCJAeAYIOUWIUX I'JIaB.

Buocdepa xapakTepusyercs BHICOKMM pasHooGpasMeM IMpH-
POAHBIX YCJOBHH, 3aBHCALIUX OT WIMPOTHI M pejbeda MeCTHO-
CTH, OT CEe30HHBIX HM3MEeHeHu# KiuMara. Ho ocHOBHOI ucTOuU-
HHUK pasHooOpasusa 6uocdepsl — 3TO AeATENbHOCTh CAMHUX KH-
BBIX OPraHU3MOB.

Mexay opraHusMaMH M OKpPYXKaloleil UX HEXKHUBOH MpHUpO-
JOM IIPOMCXOAUT HENpephIBHEIN 00MeH BeljecTB. I10aTOMy B Ka-
JKIABIA XAHHBIA MOMEHT pa3/IMYHbIE YYACTKH CYIIIX M MOPSH OT-
JHUYaIOTCA APYT OT Apyra no Gu3nyecKMM U XHMHYECKUM IOKa-
3aTeNAM.

YueHnblie cUHUTaIOT, YTO B OMocdepe npeacrapieHo 6oJiee ABYX
MUJIJIMOHOB BHJOB JKHMBBIX OPraHM3MOB, KaKABIH M3 KOTOPBIX
BKJIIOYAET B ce0sA MHJIMOHBI M MUJLIHAPAbI ocobeii, onpe/eseH-
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Puc. 2. OpraHusmsl, oGuTaloiue B BOAHOU cpefe

HBIM 00pa30oM pachnpefesleHHBIX B HpocTpaHcTBe. KakAbll BUA
[I0-CBOEMY B3aMMOJeICTBYET ¢ OKpyJ»karoieil cpenoit. [learens-
HOCTb JKMBBIX OPraHM3MOB CO3JaeT YANBHUTEJNbHOE pasHooOpasue
OKpYy’Kaiolllei Hac mpupoabl. 3TO pa3HooOpasue CAYKUT rapaH-
THel cOXpaHeHUs XKU3HU Ha 3eMJie,

B npegenax 6uocdepbl MOXKHO BBIAEJIUTD YeThIpe OCHOBHBIE
cpedvr obumanua. 3To — eodHas cpeda, HA3EMHO-8030YyuLHAR
cpeda, nowéa u cpeda, o6paszyemas CAMUMU HUBbLMU OP2AHUSI-
MaMU,

Boma ciykuT cpenoit o6uTaHUsS MHOTHX OPraHM3MOB (puc. 2).
U3 BoxLI e OHM MONYYAlOT BCe HEOOXOAUMEIE JJIA XKHU3HU Bellle-
cTBa: Uiy, BoAy, radbl. IloaToMy Kax GbI HM OBLIO BHICOKO paas-
HooOpasve BOAHBIX OPraHM3MOB, BCe OHU JOJI’KHBI OBITH IIPUCIIO-
co0JIeHb! K I'VIABHBIM OCOOEHHOCTAM JKHM3HU B BOAHOM cpede. 3TH
0CODEHHOCTH ONPeeNsAlTes (PU3NUYECKUMH W XHMHUYECKUMU
CBOHCTBaAMM BOJBI.

B ToJsie BOABI MOCTOSHHO HAXOAUTCA OOJILIIOE YHCJIO MeJI-
KHX IPeJCTABUTEJIed pacTeHUH U >KUBOTHBIX, BEIYIIHUX KHU3Hb
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BO B3BEIIEHHOM cOCTOSHMU, CIIOCOGHOCTD UX K MapeHUIo obece-
YUBAETCA He TOJBKO (PM3HUYeCKUMU CBOHCTBAMH BOJBI, 06Ja0al0-
el BBITAJKMBAKOWIEH CIIONH, HO M CeUMANbHBIMU MPUCIIOCOD-
JeHMAMYU CaMUX OpraHuamoB. Hampumep, MHOrOUHCIEHHBIMHU
BBIPOCTAMH M NPUJATKaMU, 3HAYNTEILHO YBEJINYUBAIOLINMH II0-
BEPXHOCTb TeJla OTHOCHUTEJBHO MAacChl ¥, CJEROBATEJILHO, IOBLI-
LIAIOIIVMY TPEHHE 00 OKPYKAIOIYIO dKUJKOCTD.

Hpyroit npumep — Meay3bl. X cnOCOGHOCTL yAepKUBATD-
Cs B TOJILIEe BOJBI ONIPeJieNIsieTCA He TOJbKO XapaKTepHoH dop-
MOH Tesa, HalOMHUHAIOLIEH NApaNIloT, HO U ero CUJAbLHOH 06-
BOJAHEHHOCTHIO. I1TOTHOCTE Tesla Meay3 oueHsL 0JIM3Ka K IIJIOT-
HOCTH BOJIBI.

K nepenBuixeHUIO B BOLHOM cpejle XKUBOTHEIE NpHUcCNocobie-
Hbl [10-PA3HOMY. AKTHUBHEIE IIOBILI (PHIGHI, AeJbMUHBI U Ap.)
UMEIOT XapaKTepHYIO ofrexaeMyio ¢opMy Tesia ¥ KOHEUHOCTH B
Buje niaBHUKOB., X ObicTpoe miaBaHUe o6JierdaeTcs TaKMKe
0cOOEHHOCTAMM CTPOEHUSA BHEIIHUX MOKPOBOB M HAJIMYUEM CHe-
UUaJbHOR CMa3KH — CJIN3H, CHHIKAIOILEH TpeHNe 0 BOAY.
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Y HEKOTOPBIX BOAHBIX XYKOB BBINYINEHHBIM H3 AbIXaser
oTpaboOTaHHBLIA BO3AYyX 34AEPKUBAETCA MeMXJy TeJIOM U Haj-
KPBUIbAMH Oarojaps He cCMadyMBaeMbIM Bogoil Bosockam. C mo-
MOIIILIO TAKOTO NMPHCIIOCOOJIeHNS BOAHOEe HaceKoMoe GbLICTpO NoJa-
HUMaeTCA Ha MOBEPXHOCTHL BOALI, I'ie BHINYCKAET BO3AYX B ATMO-
chepy. MHoOrme mpocTeifliiue nepeJBHUralOTCs IIPH IOMOINU KO-
ne6aIonMnXcsa pecHUYeK (MHGY30pHUM) WK KT'YTHKOB (9BryIeHa).

Bonga o6mazaeT ouyeHb BBICOKOH TemJIOEMKOCTbIO, TO €CThb
CBOMCTBOM HAKANJHBATH M YIEepXUBaTh Temyuo. IIo aToit npu-
YHHEe B BOJAe He ObIBAeT pe3KUX KojebaHU TeMImepaTypsl, KO-
TOPHIE YACTO CAYYAIOTCA Ha cyme. Boabl moaApHBIX MOpeil Mo-
ryT OBITHL OYeHb XOJOAHBIMH — OJNM3KUMH K 3aMep3anuio. On-
HAKO MOCTOSHCTBO TEMIIEPATYPHI NO3BOJIMJIO PA3BUTLCA DALY
npucmnocobseHnit, obecrmeuynBaOUINX KU3Hb AaKe B 3THX yC-
JIOBUAX.

B To BpeMsa Kak *KHBOTHbBIE IPHUCIIOCOOHNINCH JKUTh HA OTPOM-
HBIX OKEeaHCKMX TIJyOMHaX, pacTeHHs BLIXKHUBAIOT TOJBLKO B
BEPXHEM cJioe BOAbI, Kya MONajaeT CBET — JyYNCTasa dHeprud,
HeoOxoauMas aas GOTOCHHTE3A. ITOT CJOH HA3LIBAIOT homure-
cxoil 30n0il. Tak Kak IOBEPXHOCTHh BOALI OTpPaXXkaeT GOJILIIYI0
YyacTh CBeTa, Jake Hambojlee IIpo3payHble OKEAHCKHE BOJBI
UMeIOT (POTHYECKYIO0 30HY, TOJALUIMHA KOTOpOH He NpeBHIIIAET
100 M. BonbUINHCTBO XMBOTHBIX, O0UTAIONINX HHMXKe (oTude-
CKOH 30HBI, NMUTalOTCA JU0O0 XUBBHIMH OpraHu3aMamMH, Jubo oc-
TaHKAMH KHBOTHBIX H pacTeHHil, MOCTOAHHO OMYCKAIONIMMHUCSH
U3 BEPXHEro CJIOA.

OgnuM n3 HanbOoJiee BaXXHBIX CBONCTB BOJALI ABJIAETCHA CIIO-
cOOHOCTh PACTBOPATHL B cebe Apyrue BellecTBa, KOTOPbIe MOTYT
HCII0JIb30BaThCA BOAHHBIMH OPTaHU3MaMM IJIA OAbIXaHUA U NMUTA-
HUA,

Hna apixaHua Heob6xoauM Kucyopoxn. IlosToMy HachIIieH-
HOCTh UM BOJbI HMeeT OueHb 60JIbII0e 3HAUYEeHH .

KoaudecTBo pacTBOpeHHOT0O B BOJle KMCJIOPOAa YMeHbIIaeTCs
¢ YBeJIMUeHHEM TeMIlepaTypsl. IIpriueM B MOpPCKOil BoAe KHCJIO-
POl pacTBOpAETCS XyaKe, 4eM B npecHoit. Ilo aToli npuunHe BO-
Ibl OTKPHITOTO MOPA TPOHNHMYECKOro nosica GegHb! JKUBHIMH Op-
ranuamamMu. 1 HaoGopoT, B MOJIAPHBIX BOAaX, rae GoJbine KH-
cJopoaa, HabmwogaeTca o0UNe INIAHKTOHA — MEJKHX PavyKoB,
KOTOPEIMHM KODMATCS NpeACTaBUTENN OGoraToil GayHbI, BKJIO-
4yasi pbI6 ¥ KPYNHBIX KUTOOOPA3HLIX.
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JbIxaHne BOAHBIX OPraHU3MOB MOXKET COBEPIIATLCS BCeit mo-
BEPXHOCTBIO TeJNa MU CIeIMaJLHLEIMA OpraHaMH — KabpaMu.
JIna ycmemrHOCTH ABIXaHMA HeoOxoauMo, uToOGB! BOAM3M Tena
POMUCXOAUIIO MOCTOAHHOE OOHOBJIEHHE BOALI. DTO HOCTUraeTcs
pa3IMYHOro poja ABHIKEHUAMH.

BaBemeHHOe COCTOsIHME MEJKHX YaCTHMUYeK H HX IIepeHOC
JBHIKYIelica BOJOH ompezensiloT crnocoOhl MHUTAHHUA MHOTHX
sKMBOTHBIX, OPraHbl NPUHATHSA IHINH KOTOPLIX YCTPOEHH! IO
npHHOUNY cuTa. JI1a Toro 4To6s OTIEAUTH JOCTATOYHOE KOJIH-
4eCTBO NMUINEBHIX YACTHL, MPUXOAUTCA MPONYCKATh Yepe3 3To
cuTO GoJIbIIOe KOJMYECTBO BOALIL. JlJIg MHOIMX OpPraHM3MOB He-
06xomUMO MoAxep:KaHHe IOCTOAHHOI'O TOKA BOALI. DTO MOXKET
obecrieynBaThHCA ABMIKEHHUEM CAMOIO YKMBOTHOI'O WJIM OCOGLIMHU
npucnoco6IeHUAMHN, HAIPUMED KOJaeGAI0IMMUCA PeCHUYKaMHU
WM IMynaabllaMy, KOTOpPhIe MPOM3BOAAT BO3Jie PTA BOJOBOPOT,
3aFOHAIOIINI B Hero MUIeBhle YACTHUIILI.

OueHb Ba)XKHLIM [JIA KU3HH ABJIAETCA CONEBOM COCTaB BOABI,

ocoOeHHOe 3HaYeHHue AJIA OPraHU3MOB HMeEIOT MOHEI Ca2+. Moan-
JIOCKAM M pakKooOpasHHIM KaJbLOHU COBeplIIeHHO HeobGXoamMm
A8 MOCTPOEHUA PAKOBMHBI MJIH HNaHuupA. KoHmeHTpanusa co-
el B Bole MOXKeT CHJIbHO M3MeHAThCA. Bosa cumTaeTcsa mpe-
CHOM, eclu B Heil cogepxuTca MeHee 0,5 r Ha JIUTDP pacTBOpeH-
HBIX coJjeit. MopcKkad BoJa OTJIMYAETCS IMOCTOSHCTBOM COJIEHO-
CTH U COJEpPKUT B cpeAHeM 35 r coJieil B OMHOM JIUTpE.

HasemMHO-BO3AYIIHAA cpeaa, OCBOGHHAas B Xolle DBOJIOLHMU
No32Ke BOAHOI, OoJiee corokHA M pasHooGpasua. Eil cBoiicTBeH
601ee BLICOKHIT YPOBEeHb OPraHM3AIH KHBOTO.

Hau6osee BaXHBIM (PAKTOPOM KH3HH NMPeGHIBAIOIIHUX 3feCh
OpraHM3MOB HABJAIOTCA CBOMCTBA M COCTAB OKDPYMKAIOIMMUX HX
BO3QYUIHBIX Macc. IIoTHOCTE BO3AYXa ropasfo HUXKe IIJIOTHO-
CTH BOJBI, TO3TOMY Y HA3€MHEIX OPTaHH3MOB CHJIBHO PA3BHUTHI
OIOpPHBIE TKAHN — BHYTPEHHHUH M Hapy»XHHI cKeseT. POpMEI
ABUKEHUA KpailHe pasdHooOpasHbl: Oeranue, Ipeiranue, mojsa-
HHUe, nosieT n ap. I1o Bo3AYXY nepeABUralOTCH ITHUILI H MHOTHE
HaceKkoMmble. [ToToxkM BO3/[yXa pA3HOCAT CeMeHa pacTeHMi, cIo-
PBl, MUKPOOPTARHU3MBEI.

Bosaymabie Macchl XapaKTepPHU3yIOTCA OrPOMHBIM 06'b€MOM U
MOCTOAHHO HAXOAATCSA B ABMKeHHN. TeMmepaTypa Bo3fyXxa Mo-
JKeT MEHATHhCA O4YeHb OLICTPO M Ha OOJILUIMX MPOCTPAHCTBAX.
IIoaTomy xuByILIMe HA CYIIE OPraHM3MBl UMEIOT MHOTOUHCJIEH-
Hble IPHUCIOocobIeHN s, TO3BOJIAIOIINE BLIIEDKUBATEH Pe3KNe U3-
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MeHeHUA TeMIlepaTyphsl WIH u3beraTh nx. Hambosaee 3ameua-
TeJILHBIM NpHCHocofeHNeM SBJIAETCA Pa3BUTHE TEIJIOKPOBHO-
CTH, BO3HHUKIIIee UMEHHO B HA3€ MHO-BO3/IYIIIHOH cpefe.

B nesom Bo3ayuIHO-Ha3eMHadA cpefa Gojiee pa3Hoob6pasHa,
YyeM BOJHASA; YCJIOBHUA KU3HU 3[eCh CHJIBLHO MEHAIOTCH BO Bpe-
MEHH U B IIPOCTPAHCTBe. ITH U3MEHEeHUs 3aMeTHEI Ja’ke Ha pac-
CTOAHUY B HECKOJIBKO J€CATKOB METPOB, HallpuMep Ha I'paHUIlEe
Jleca | 110J15i, HA Pa3HOi BBICOTE B I'Opax, Jajke Ha Pa3HbIX CKJIO-
Hax HeGOJIBIINX XO0JMOB. BMecTe ¢ TeM 37eCh cyiabee BRIparkeHbl
mepenajkl AABJEHUA, HO YACTO BO3SHMKAET HEJOCTATOK BJIArU.
IosToMy y HaseMHEIX obuTaTesell pa3BUTHI MPHUCNOCOOJIEHNA,
cBA3aHHbIe ¢ ofecredyeHreM OpraHuaMa BoOJOif, 0cOOEHHO B
3aCYLILJIUBLIX YCJOBUAX. ¥ pacTeHHIl 3TOo MOIHAsA KopHeBasd
cHCTeMa, BOJOHENIPOHHUIAeMBII CJI0H Ha ITOBEPXHOCTH JIMCTHEB
¥ cTebjeli, CrIoCOGHOCTh K PEryasiiiuy ucrapeHUs BOJLI depes
yeTbUIA. ¥ »KUBOTHBIX, IOMHMO OCOOEHHOCTEH CTPOEHUA BHEIII-
HUX INOKPOBOB, 3TO M OCOOEHHOCTH IIOBEJEHUS, CIOCOOCTBYIO-
I[He NOoAJEep:KaHHI0 BOAHOro GajlaHca, HAaNpUMep MUTpalUU K
BOJOMOSAM MJIM M30eraHue UCCYIIAOIIUX YCIOBUM.

Bonbiioe sHaueHue OJA »KU3HU Ha3€eMHBIX OPraHNU3MOB MMe-
eT coctas Bo3ayxa (79% asora, 21% kucnaopoga u 0,03% yrie-
KHCJIOr'0 r'a3a), KOTODPBIN obecrneuynBaeT XUMUYECKYIO OCHOBY
sKu3Hu. TakK, CHH)KeHHe yIeJbHOI'0 KOJMYecTBa KHUCJIOpoja B
BO3JyXe B 3aBUCHMOCTH OT ITOBBILIEHUSA BHICOTHI MECTHOCTH OI-
pelfessieT BEePXHIOK 'PAHUILY »KU3HHU »KUBOTHBIX. JIIoAu, HATIpH-
Mep, HUKOTZA He o6pa3oBBIBAJM IOCTOAHHBIX IOCEJIEHUH Ha
BbIcoTe cBhInIe 6000 M Hax ypOBHEM MOPA.

Yraexucaslil ras (QHOKCHA yrijiepoja) SBJIAETCSA BaKHeii-
IINM CHIPHEBBIM HCTOYHUKOM AJA doTocuHTe3a. A30T BO3AyXa
HeoOXOAUM JJ1d CHHTe3a 6€JIKOB U HYKJEHNHOBBIX KHCJIOT.

IlouBa xak cpena o6uTaHUA — BEPXHUI cJIoH cylin, o6paso-
BaHHBIH MHUHEDAJBLHBIMH 4YacTHUIIaMU, nepepaboTaHHBIMU Jef-
TEJILHOCTBIO HOYBEHHBIX oOMTaTesell. ITO BaXKHBIH M OueHb
CJIOYKHBIN KOMIIOHEHT OHocdephl, TeCHO CBA3AHHBIN C APYTUMH ee
yacTaMU. JKU3HE nouBbl HeoObIualiHO 6orara. Hekoroprle opra-
HU3MBbI NIPOBOAAT B IIOYBE BCIO JKU3Hb, APYTHMe — YacCTb KHU3HU.
MeKay 4yacTUIAMHU IIOYBbI MMEIOTCS MHOTIOYHMCJIEHHBIE MOJIOCTH,
KOTOpbIe MOTYT OBITh 3aIllOJIHEHBI BOJOH MM Bo3ayxom. Ilosromy
IIOYBY HACEJAIOT KAK BOAHbIE, TAK M BO3AYXOAbIIIAIIINE OPTaHU3-
MBI (puc. 3). OrpoMHYI0 pPOJIb UTDAET I10YBA B dKU3HU PACTEeHUH.
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Mypageii-gpeBoTouel, Ynutka CnnseHb

[ouBeHHbIE

[ABynapHoHoras JpeBecHblii MKYK-XULLHUIK rpUGbI

MHOIoHOXKa TapakaH

PasHoHOr Ui Knew,  3emnsHoii Humda uykagpl

avyoK J10>KHOCKOPMUOH yepBb .
p Yaywatowmii rpuoé,
MouBeHHble MpoBonoyHMK  ybuBaloLwWwmii HemaToay
npocreiine HoroxBocTka  (/MuMHKa

XyKa-LenkyHa)

Puc. 3. O6uTtatenn noysbl

Y CNoBMA XN3HW B MOYBE BO MHOFOM OMpejenstoTcs KAuma-
TUYECKUMMN (haKToOpamMu, BaXHEWW MM K3 KOTOPbIX fABAAETCA
TemnepaTypa. OgHako No Mepe NOrpy>XeHuWs B No4By Koneba-
HWA TemnepaTypbl CTAHOBATCH BCE MeHee 3aMeTHbIMU; 6bICTPO
3aTyXalT CyTOUYHble KONebaHuMsa, a Mo Mepe yBEIMYEHUA rNyom-
Hbl CTTAXXUBAKTCA M CE30HHbIE pa3nnmuusa TemnepaTyp.

[pyras 0oco6eHHOCTb MOYBbLI COCTOMUT B TOM, YTO JaXe Ha He-
60MbWONA rNy6MHE B HEll LApWUT MoMHaA TeMHOoTa. Kpome Toro,
No Mepe MOTPYXXeHUA B MOYBY COAEPXaHUe B Hell kucnopoja
YMEHbLIAETCA, a YrNeKWcnoro rasa yeenuuumsaetrcs. [oaTomy
Ha 3Ha4YUTeNbHOW rNy6uHe MOryT obuTaTb NULWb aHa3poOHbIe
6akTepun, B TO BPEMS KaK B BEPXHUX CNOAX MOYBbI MOMUMO
6akTepuii B 06MNUM BCTpeYarTCs rpubbl, NPOCTeiillne, YEpBHU,
UNEHUCTOHOTME W fJaxe KPYMNHble XWBOTHble, NPOKAafbliBato-
Wwue xofbl 1 cTposwme yoexuula.

Tena MHOIMX OPraHM3MOB MOTYT CAYXUTb XXU3HEHHOW Cpesoi
4Na APYTUMX OpraHu3MoB. 3TO OTHOCUTCA He TONbKO K napasnTuns-
MY, HO U K HEKOTOPbLIM ApYruM hopMamM B3aMMOOTHOLLEHUA MeXay
opraHuamamu, o 4em 6osiee NOAPOGHO 6yLEeT CKasaHo B CleAyHLW KX
pasgenax yyebHuka. O4YeBMAHO, YTO XWU3Hb BHYTPW APYroro opra-
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HHU3Ma XapaKTepuayeTcs O0JBIINM NOCTOAHCTBOM II0 CPABHEHUIO C
SKH3HBIO B OTKPBITOI cpene. IloaTomy opranuamsl, HaxXoAdALHe ce-
6e MecToO B TeJIe paCTeHHI MJIM Y)KMBOTHBIX, YACTO MOJTHOCTBIO YTPa-
YMBAIOT OpPradbl ¥ Ja)Ke CHCTEMBbl, HEOOXOAMMEbIe CBOOOAHOMKUBY-
UM BUAaM. ¥ TNOCEJMBIIUXCA BHYTPH APYTMX OpPraHU3MOB He
pPa3BUTEI OPraHbl YyBCTB WK OPraHbl ABMXKeHH A, B3AMEH KOTOPBIX
BO3HUKAIOT IPUCIOCOO/MEeHUs (YaCTO BechMa W3OIIpeHHbie) ANA
yaep>xaHus cebs B Telle X03sMHA ¥ 3DeKTHBHOrO pa3sMHOXKEHMS.

| Buocgepa. Bodnas cpeda. Hasemno-6o3dywnan cpeda.
. ITovsa xax cpeda o6umanusn. Opzanuamo. kax cpeda
obumanus.

E 1. HasoBuTe oCHOBHBIE OCOGEHHOCTH KU3HU OPraHM3MOB B

. BOXHOM cpele, B HA3eMHO-BO3AYNIHOMH cpeJe U B ITOYBE.

2. Kakue npucnoco6eHnA BEIPA0OTANNCh Y OPraHU3MOB

K o6uTaHuIo B BogHOI cpene? 3. Kak opranuamser nusberaior
OTPMIIATEJILHOTO BJINAHNA HUBKUX TeMmuepatyp? 4. B uem
COCTOAT OCHOBHBIE 0COOEHHOCTH OPraHU3MOB, HCIIONb3YIOLIUX
TeJla APYTUX OPraHM3MOB KaK cpefy oOuTaHuA?

* ] Ha ocHose 3HaHu# U3 Kypca GHOSOrNM PACCKANKUTE O SKUIHU
pacTeHHH ¥ YKUBOTHBIX B HA3eMHO-BO3AYIIHOM 1 BOAHOI
cpeaax oGUTaHUA.

1.2. Cpexoodpasyromasn
aeATeJbHOCTh OPraHU3MOB

JKuBble OpraHu3MEbl He TOJIBKO HCHBITHIBAIOT BINAHNAE CO CTOPO-
HbI OKPY>Kalolllel UX cpefbl, HO CAMH aKTHBHO BJIMSAIOT Ha Cpe-
Ay cBoero obutaHuA. B peayabrare UX KU3HEAEATENBHOCTH Pu-
3UYEeCKHe U XMMHUYECKHe CBOMCTBA cpefbl (ra30BBIjl COCTAB BO3-
AyXa ¥ BOZbI, CTPYKTYpPa M CBOMCTBA MOYBLI, Ja)ke KJAUMAaT Mme-
CTHOCTH) MOT'YT 3aMETHO MEHATKLCH,

HawuGosee MpocTHIM BINSHUEM JKH3HHM HA CPeAy SABJIAETCA Me-
xa"uyeckoe BozjelicTBue. CTPOSt HODBI, IPOKJIAABIBAS XOABI, YKU-
BOTHBIE CHJILHO U3MEHHAIOT cBoiicTBa rpyHTa. [louBa uaMeHAeTcA H
noA JedcTBHMEM KOpHell pacTeHHUi: OHa YKpeIAeTcs, CTAHOBACh
MeHee NOABePXKEeHHO! pa3pyIIeHUI0 TOTOKAMU ‘BOABI MJIX BETPOM.
BeeM xopoliro n3BecTHa CTPOUTENbHAA AEATEJILHOCTHL O0GPOB, Bbl-
3bIBAIONIAA Cepbe3Hble H3MEHEHHA BOJHOIO PeXKHMAa TeX pPeK, Ha
KOTODBIX 3TH 3BEPH CTPOAT CBOM ILJIOTHMHbLI, U CBA3aHHLIE C 3THUM
usmeHeHusa daynsr U ¢uiopsl. CnocobHOCTH PaCTHUTETbHOAAHBIX
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pbI0 (TAKUX KaK TOJCTOJOOMKH MJIM aMyphl) OYHILaTh BOJOTOKH OT
3apocJiell BOAHOM pacTUTEILHOCTH, KOTOPOR OHM aKTUBHO NTUTAIOT-
csl, UCIIONIb3YeTCA YeJIOBEeKOM B 60phrie ¢ 3apacTaHMAMU MpPpUraliy-
OHHBIX KaHAJIOB U APYTHX BOJHBIX COOPYXKEHUH,

uBymye B ToJLIe BOJABI MEJIKHE pPauyKH, JUYUHKHU HaCeKo-
MBIX, MOJIJIIOCKH, MHOTHE PLIOBI MMEIOT CBOeOOpa3HbIH THI MTH-
TaHudA, KOTOpLIN HasbiBaeTcs puabmpayueil. IlocToaHHO npo-
nycKas BOJAY Yepe3 DOTOBOI amIapar, 3TU >KHBOTHBLIE Hellpe-
PBIBHO OTIIEXKUBAIOT U3 Hee MUIIEeBble YaCTUILbI, COAePIKalIuecs
B TBepAbIX B3BecAX. Takas JeATeJIbHOCTH 3HAUNUTENBHO BINAET
Ha KaueCTBO NPUPOAHBIX BOJ: "KUBOTHBIE OCYLIECTBIAIOT UX NO-
CTOAHHYIO OYHCTKY, KAK 'MraHTCKUe (PUIBTPHI.

Onnako MexaHWYecKoe BO3JAEHCTBIE OpPraHW3MOB HA CpPeRy
ropa3go cnabee, ueM Quauro-xumuveckoe. HauGonwmas ponb
37ech IPUHAAJEKUT 3€JIeHbIM DACTEHUAM, Oaronapsa KOTOPBIM
dopMupyeTcas xuMHYecKuMil cocraB armocdepsl. PoTocuHTe3
SIBJIAETCA TJIABHBIM IIOCTABHIMKOM KHCJIOpoAa B armocdepy,
obecrieYnBas, T€M CaMBIM,’KU3Hb OTPOMHOMY KOJHYECTBY 3eM-
HbIX o6HUTAaTENEeH, BKIIOYAA U CAMOrO YeJOBeKa.

ITorsmoulas u ucnapasa BOAY, PaCTeHUS OKA3bIBAIOT BINAHUE
U Ha 600HbLL pexcum ux mecrooburanuit, Hamuune pacTuress-
HOCTH CIOCOGCTBYET IIOCTOSTHHOMY YBJIAXKHEHHUIO Bo3ayxa. Kpo-
Me TOT'0, PACTHTEJNLHLIN IOKPOB CMArYAeT CYyTOYHbIE KoJe0aHUSA
TeMIIepaTyphl BOJIM3H IIOBEPXHOCTH 3eMJHU (IIOX ITOJIOrOM Jieca
WIH B TpaBe), a TaKKe KoJie0aHUA BIAKHOCTHU U BeTpa, OKa3bI-
BaeT BO3JeWCTBUME HA CTPYKTYPY M XMMHUUYECKHH COCTAB IIOYB.
Bce aT0 co3naeT onpefeseHHbIA MUKPOKAUMAM, OKA3bIBAIOLINI
671aroTBOPHOE BO3/I€CTBHE HA ADPYryie OPraHU3MBl,

JesaTe bHOCTHIO OGUTATENeH Hallell MJAHETHI BO MHOIOM
KOHTpOJHpYeTcA o0pa3oBaHMe TAKUX ra3os, KaK a3oT, AUOKCH]
yriepona, aMMuak. JKHBoe BelllecTBO UBMEHAET U Quluyeckue
ceolicmea cpellbl: ee TepMHUYeCKHe, 3JIeKTPHUECKNE U MeXaHHU-
YecKue NOKa3aTeNlH,

MK uBble OpraHU3MEbI CIIOCOOHEI IepeMelaTh OrPOMHBIE Mac-
Cbl Pa3JMUHBIX BeulecTB. I1o 3akoHaM (HPU3MKU HeXKHBOE Bellle-
CTBO IepeMelaeTcsa Ha 3eMJie TOJBKO CBepXy BHHU3, ITO olpeje-
JIfeTcA CUJIoi 3eMHOro nputsakenud. CBepxy BHU3 ABHXKYTCH
peKku, JeZHUKH, JaBUHBI, OochbinH. A{uBble OpraHu3Mbl MOr'yT
OCYUIECTBJAThL U OOpaTHBIE IepeMelleHWs — CHHU3Y BBepX.
Cran MOpCKHX peI0 MUTPUPYIOT HA HEPECT BBEPX I10 PeKawm, Iie-
peMeuras GoJbIIME KOMUYECTBA KUBOI'O OPraHUUYECKOr0 Belle-
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crBa. IITHukl, NUTAOUIMECA MOPCKHMMHM XHMBOTHBIMU, BO3BDAa-
IIAIOT Ha CYUIY TO KOJMYeCTBO XMMHUYECKHX 3JEMEHTOB, KOTO-
poe peKH B BOAHOM PacTBOpe YHOCAT ¢ CYIIM B MOpe.

PacreHns nepemMelaoT OrpOMHEbBIE MacChl BOJbI ¥ PaCTBOPEH-
Hble B Heil BeLIECTBA CHU3Y BBEPX: M3 IMOYBEHHOrO paAcTBOpa B
KOpHH, crebnn, aucroa. JKuBhle OpraHM3Mbl OKAa3bIBAIOTCA
Ba)XHeHIIMM 3B€HOM B IVIOGAIBHOM NepeHoce XMMUUECKHUX 3Je-
MEHTOB — MOCTOAHHO NpoHcXoAsaLeM B 6uocdepe kpyzosopome
BelecTB. BoJsiee MoApPO6GHO 00 9TOM BEI Y3HAETE U3 MOCIEAYIO-
1IIUX pa3AesoB yueOHHUKA.

OpraHu3MEl OKA3BIBAIOT pelualolliee BJAMAHNE HA COCTAB M
miogopoaue nouB., Biarojaps MX AeATEJBHOCTH, B YACTHOCTH
nepepaboTKe OpPraHN3MaMM MEPTBBIX KOpHe#, ONaBIINX JIUCTh-
€B, MHBIX OMeDPTBEBIINX TKaHeH, B TouBe obpasyeTcsa ocoboe Be-
HIeCTBO — 2YyMYycC.

Tymyc HanmoMHHaeT NOABJANOLIEECS B CepAlleBUHE I'HUIOLIe-
ro 6peBHa Jerkoe IOPHCTOoe BellecTBO 0yporo MM KOPHYHEBOro
usera. B ero o6pasoBaHMU YYacTBYET OrPOMHOE YHCJI0 OPraHu3-
MOB: OakTepuif, rpuboB, NMpoCTEeHINNX, KJelieil, MHOMOHOMEK,
JAOXKAEBBIX UepBel, HACEKOMEBIX M HX JHYHUHOK, IIaYKOB, MOJI-
JIIOCKOB, KPOTOB M APYTHX 3eMJjepoes. [Iurasack, OHK He TOJIBKO
npeobpas3yoT MepTBOe OPraHMYecKoe BeleCTBO B I'YMyC, HO U
nepeMeUINBaIOT ero, COeJUHAIOT €ro ¢ MUHEPAJbHBIMM YacTH-
uamMu, POpMHUpYs,TeM CaMBbIM,IOYBEHHYIO CTPYKTYDY.

! Mexanuuecxoe 6oadelicmeue. Puauko-xumunecxoe
: 6oadeiicmeue. Kpyzoeopom (nepemeujenue) aeugecma.
Cocmas noue. I'ymyc.

l__?_ 1. B uem nmposBiAeTca Bo3AeicTBHE JKUBbIX OPTaHU3MOB

. Ha cpeay oburaunsa? 2. Kakue Bubl Bo3gefiCTBUA X HUBBIX
opraHu3MoB BaM usBecTHbI? 3. KakoBa pons pacrenui

B JKU3HH Halue#l njaHeTs?

* Ha ocHoBe 3HaHMIT N3 Kypca 6HOIOrHK IPUBEUTE IIPUMEPEI,
L7 TIOKAa3bIBAIOIIME BJANSHNE OPraHU3MOB HA PA3JINYHbIe Cpeabl
SKHIHU.

Martepuan a1a obcyxaeHnn

Hoxdesvie wepau, numascy aucmoagvim onadom, aziamoiéaom u
MUuHepaabHble yacmuybl nougel. Ha o0noMm zexmape nauihu wepes
ux nuujegsapumeJibHbtii mpaxm moxem npoxodume 0o 40 m nou-
8bL 8 200. IIpoxodsa wepe3 opzanu3m 0o 0e80z0 4wepas, MUHEPANLb-
Hble wacmuybl ckaeusarwomcea ¢ eymycom. L'ymyc xe obradaem ne
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MOAbKO 3anacom numamenbHblx deujecms Oas pacmeruil, HO u
padom Opyzux ceoiicme, noaesubix daa naodopodus nousvi. On
nPeKpacHo ydepicusaem nOY6eHHYI0 81azy, yayswaem 6030yxo-
nporuyaemocms u o6pabamoi8aemocnib nouast.

O6cyauTe 3HaueHMe BO3AEHCTBHSA IMOYBEHHBIX OPraHM3MOB Ha
CBOIO cpeAy oOMTaHHUA,

1.3. 9xonoruueckue (paxKToOpHI.
YcaoBus cpeasl

Pa3sooOpa3ue sKonoruueckux ¢akTopoB. OIKosozuvecKumu
paxmopamu Haszvieaom a100bie 6HeulHue GaKmopbl, 0KA3bLEAID-
ujue npamoe UAU OnocpefoBAHHOEe BAUAHUE HA HUCAEHHOCMb
(obunue ) u zeozpaguuecikoe pacnpocmpaHerue OpzarHiL3Mo8.

dKosornyeckue PaKTOpPhl 0OUeHbh MHOTOOGPA3HEI KaK II0 CBO-
eil npupoae, TaK U MO BO3JEICTBUIO Ha »KUBble OPraHU3MBI, Yc-
JIOBHO BCe (paKTOPhI CpeAbl NPHHATO IOAPA3NEJATh Ha TPH
GoJsiblIHe IPYINEI — afuomuyeckue, 6uomuieckue U aHmpono-
2enMble.

Abuornyeckne (paKTOpsl — 3T0 HAKTOPHI HEXKUBOM MPUPO-
Abl, IIPEXKae BCero KIuMaTudecKkue (COJTHEYHBIN cBET, TeMIlepa-
Typa, BJIaXXHOCTh BO3JyXa) U MecTHBIe (pesbed, cBOHCTBA MMoY-
Bbl, COJTEHOCTh, TeYEHU s, BETEP, DAZUAILUA U T. I1.), ITH PaKTO-
PBI MOT'YT BJIHATH Ha OPTAHM3M npamo (HENMOCPECTBEHHO), KaK
CBeT U TellIo, TU60 KocéeHHO, KAK, HATIDUMED, pesibed MeCTHO-
CTH, KOTOPBIH 00yCcI0BIMBaET JelicTBHE MPAMBIX HaKTopoB (oc-
BeIeHHOCTH, YBJIAXKHEHUA, BETPa U Jp.).

Buornueckue paKkTOpsl — 3TO BCEBO3MOXKHBIE (DOPMBI BJIUSA-
HUA XKUBBIX OPTaHU3MOB APYT Ha Apyra (HampuMep, oNbLIeHHE
HaceKOMBIMH DAaCTeHUi, noejaHue OJHUX OPraHU3MOB APYTHMH,
KOHKYPEHIIMA MexXAy HUMHU 3a T€ MJIU HHbIe BUALI PeCYpCOB —
IUILY, IPOCTPAHCTBO, CBET U T. X., IaPA3UTH3M M MHOroe ApPY-
roe). BuorTHuyeckue B3aMMOOTHOHIEHHMS HMMEKIOT YpPE3BBIYAUHO
CJIOXKHBIA U cBOeo6pas3HbIi XapaKTep U TaKKe MOI'yT ObITH Nps-
MBIMH M KOCBEHHBIMH. OTH rpynnel GakTopoB 6yAyT paccmoT-
peHbl noapo6HO B ri1ase 3.

AnTpomnorenHsie (GaKkTopsl — 3T0 Te GOPMBI AeATEJLHOCTH
4YeJIoBeKa, KOTOPhIe, BO3AEHUCTBYA HA OKPYXKAIOILYIO CPeAy, H3-
MEHSAIOT YCJIOBUA 0OMTAHUA KUBLIX OPraHHU3MOB HJIM HeIocpea-
CTBEHHO BJHAIOT HA OT/JEeJbLHBIE BUAbl PACTEHHH U JKHBOTHBIX.
OaxuM u3 HauGosee BaXXHBIX AHTPOIMOTeHHEIX PAKTOPOB ABJA-
eTcA 3arpfA3HeHHe,
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Ycaosua cpeabl. YcCJOBUSIMHU cpelbl, HJIN 9KOJOTMYECKHMH
YCJIOBHAMH, HA3BIBAIOT H3MEHSIOIINecA BO BpeMEHHM M Ipo-
ctpaHcTBe abuoTHYeckue GaKTOPHI cpelbl, HA KOTOpHIE opra-
HU3MBI PearkpyoT 110-pasHOMY B 3aBUCHMOCTH OT MX CHJIBIL. YC-
JIOBHSA Cpelbl HAJAraloT onpefiesieHHBle OrpaHNMYEHUA Ha opra-
HU3Mbl. KosimuecTBOM cBeTa, MPOHHKAIOIIUM 4Yepe3 TOJILY BO-
ABl, OrpaHMYMBAETCA KM3Hb 3€JIeHBIX pacTeHHH B BoJoeMax.
Ob6usneM KHCIOPOAA OTPAHMYHBAETCA YHCJIO BO3AYXOJBIIIA-
INUX KHUBOTHHIX. TemmepaTypoil onpeaesnsieTca aKTUBHOCTH U
KOHTPOJNPYeTCA Pa3MHOMKEHNEe MHOTHX OPraHU3MOB.

K naubGosiee Ba’KHBIM (aKkTOpaM, ONpPeneAOIINM YCJOBUSA
CYIHECTBOBAHUS OPraHM3MOB, MPAKTHYECKHM BO BCEX Cpenax
’KU3HYM OTHOCATCSA TeMIlepaTypa, BJAaXXHOCTb U cBeT. PaccMoT-
puM JeiicTBHe 3THX (AKTOPOB MogpobHee.

Tevmeparypa. JI1060if oprannsm crnocob6eH *KUTh TOJBKO B IIpe-
Jenax onpefeseHHOTO WHTepBasa TeMIlepaTyp: ocoby BHAA NOTrH-
6afoT MpH CIMIIKOM BBEICOKHX JINGO CIIMIIIKOM HUBKUX TeMIlepaTy-
pax. I'le-T0 BHYTpH 3TOro HHTEpBAJA TEMIIEPATYPHBIE YCJIOBUSA
HaubGosiee GJIArONPHATHBI AJIA CYUIECTBOBAHUSA NAHHOIO OPraHH3-
Ma, ero >KM3HeHHbIe (GPYHKIIMH OCYILECTBIAIOTCA Haubosiee aKTHB-
HO. Ilo Mepe Toro Kak TeMirepaTypa NpuGIMKaeTCs K rpaHHUIIAM
HHTEpPBaJIa, CKOPOCTh KU3HEHHEIX IIPOIECCOB 3aMeJIsieTcs U, Ha-
KOHell, OHU BOBCe NMPEKPAILAIOTCSA — OpraHuam norubaer.

IIpenens! TeMnepaTypHON BBIHOCJIHBOCTH YV PasHbIX OpraHU3-
MOB pas3Ju4yHbl, CyLIecTBYIOT BHABI, CIOCOGHBIE BLIHOCUTH KOJIe-
6aHNA TeMnepaTyphl B IIMPOKUX mpeaenax. Hanpumep, aumaii-
HHUKH ¥ MHOTHe GaKTepHH CIIOCOGHBI KUTh IIPH caMOil pasINyHOH
Temieparype. CpefH »KHUBOTHBIX HAMGOJIBIINM JHAMTA30HOM TEM-
MepaTypHOH BEIHOC/JMBOCTH XapAKTEPHU3YIOTCA TENJOKPOBHBIE.
THurp, HanpuMep, OAUHAKOBO XOPOLIO NEePEeHOCHT KaK CUOMPCKUA
XO0JIOA, TaK M Kapy TponnuecKux obnacreit Unaun uinn Manaii-
ckoro apxunesnara. Ho ecTs ¥ TakHe BHAbI, KOTOPEIE MOTYT KUTh
TOJIBKO B 060Jiee MM MeHee Y3KHX TEMIEepaTypPHBIX Npejeax.
Cioga OTHOCATCA MHOTHE TPONHYeCKHe pacTeHusA, Kak, HalpH-
Mep, opxugen. B ymMepeHHOM nosce OHM MOTYT NIPOM3PACTATh
TOJIBKO B TENJHIAX K TPeOYIOT TIiaTeJbHOro yxona. HekoTopsle
KOopaJuIbl, o0pasyouie pudbl, MOTYT JKUTh TOJBKO B MOPAX, Ile
TeMIepaTypa BoAbl He Hike 21 °C. OqHAaKO KOpaIbl OTMHPAIOT U
KOrZAa BOAA CHJIBHO IleperpeBaeTcs.

B HaseMHO-BO3QYUIHOM cpele U AaKe BO MHOTHX y4YacTKax
BOJHOI cpeJBl TeMIIepaTypa He OCTaeTCsa MMOCTOAHHON M MOJKET
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CUJIBHO BapbUDOBATH B 3aBUCHMOCTH OT C€30HAa I'oia UJIU OT Bpe-
MEHH CcYTOK. B Tponudeckux o6aacTAX roJoBble KoneGaHUA
TeMIepaTypsl MOTYT ObITH Aake MeHee 3aMeTHbI, YeM CYTOU-
Hble. Y1 HaobopoT, B yMepeHHELIX 06JIaCTAX TeMIlepaTypa 3HauyH-
TeJILHO pa3jii4yaeTcsa B pa3Hble BpeMeHa roja. sKHBoOTHBIE U pac-
TeHUA BBIHYKJeHBbl npucnocabiusaTbcA K HeGJaronpuATHOMY
3UMHEMY Ce30HY, B TeUeHHe KOTOPOr'o aKTUBHAA KH3Hb 3aTPy /-
HeHa UJIM IIPOCTO HeBO3MOXKHa. B TponuuecKkux ob6nacTaX Takue
npucnoco6ieHrA BLIpa)KeHHl ciaabee. B xosogHoM nepuoze c
He6GJIAarONPUATHBIMH TEMIIEPATYPHLIMU YCJAOBUAMM B JKH3HU
MHOTHMX OPraHH3MOB KaK Obl HACTyIaeT 1ay3a: ClIAYKa V MJIeKO-
nuTamouux, copaceiBanyue JUCTBBI Y pacTeHuit u T. A. Hekoro-
pbie KMBOTHBIE COBEPIIAIOT AJHUTEJbHbIe MHUrpPallUM B MecTa C
6oJsiee NOAXOJALIUM KINMATOM.

Baaxunocrs. Ha nporssxkenun Gosblieit yacTu csoeit ucTopun
’KUBadg Npupoja Oblia NnpeAcTaBieHa UCKJIIOYUTEILHO BOAHBIMH
(opmamu opraHu3MoB. 3aBOEBAB CYLIy, OHU,TEM He MeHee, He yT-
paTHIH 3aBMCUMOCTH OT BOABI. Bosla ABJIAeTCA COCTABHOM YACTBIO
3HAYUTENbHOr0 GOJIBIINHCTBA KUBBIX CYLLIECTB: OHAa Heobxoauma
IJIA UX HOpMaJIbHOro (pyHKIMOHMpoBanusA. HopmannHO pasBu-
BAIOLIUIICA OPraHMU3M IIOCTOSHHO TepAeT BOAY U IO3TOMY He MO-
SKeT JKUTb B a0COJIIOTHO CYXOM Boaayxe. PaHO UM nNo3iHO TaKkue
[IOTEpH MOTYT IPUBECTH K I'bey opraHnu3Ma.

B ¢u3uke BIaXKHOCTH M3MepsAeTCA KOJHYECTBOM BOLAHBIX
napoB B Bo3ayxe. Oqnako HanGosiee MPOCTHIM U YAOOHBIM MOKa-
3aTeJjieM, XapaKTepH3YIOWNM BJIAXKHOCTh TOM MJM MHOH MecCT-
HOCTH, ABJAETCA KOJNUYECTBO OCAAKOB, BBINANAIOLIMX 3[eCh 34
roj Wy MHOMH Nepuo] BpeMeHH.

Pacrenus u3BiexkaloT BOAYy K3 MOYBBI NPH ITOMOIIM KOPHeEIi.
JiumaifHMKKU MOTYT yJIaBJIMBaThL BOASHOM nap U3 Bo3ayxa. Pacre-
HUA 0o0najaloT pAgOM IpucnocobneHni, obecneunBalOIiUX MU-
HUMAaJILHYIO NOTepIo BoAbl. Bee cyxonyTHEIE 3KMBOTHBIE 151 KOM-
NeHCANH Heu36eX<HOM MTOTEepH BOABI 34 CUET UCIIAPEHUS WU Bbl-
JeJIEHUA HYKIAIOTCA B ee NepHoJHYEecKOM IOCTYyIIeHuH. MHo-
rie JKUBOTHBIE INBIOT BOAY; Apyrue, Hanpumep ampubumu,
HEeKOTOpble HACeKOMbIe U KJIEIH, yepe3 NOKPOBhL! Tejla BcachiBa-
IOT ee B JKMAKOM WJIM Tapoofpa3HOM COCTOSHUM. Boabmas
YacTh }KUBOTHBIX IYCTLIHb HUKOTAA He nbeT. OHU yA0BJIETBODSA-
IOT CBOM NOTpeOGHOCTH 3a CueT BOALI, NMOCTyMnaoleil ¢ nuuei.
Hakonen, ecTs >XHBOTHBIE, OJIYUalOLIHe BOAY eule G6ojee CII0K-
HBIM NIyTEM — B Npoliecce OKNCIeHU s KUpoB. IIpumepaMu MoryT
CIIY>KUTh BepOsIIof ¥ HEeKOTOphble BHABLI HACEKOMBIX, HalpuMmep
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PUCOBBLIIL U aMOapHbIf JOJIOHOCMKHM, nJaTsHasd MOJb, ITUTAIO-
IIecA *KMPOM. ¥ KUBOTHBIX, KaK M y pPACTEHUMH, CYILIeCTBYeT
MHOK€CTBO IIPHUCIOCOGeHUH AJIA 3KOHOMHH pPacXooB BOJbI.

Ceer. [Ins KUBOTHBIX CBET KaK DYKOJIOrHYeCcKUit dakxTop
vMeeT HeCPaBHEeHHO MeHbIIIee 3HaueHHe, yeM TeMIlepaTypa M
BJAaXKHOCTE. HO cBeT coBeplIeHHO HeOGXO0AUM KHBOH npupoae,
MMOCKOJIBKY CJIYKHUT AJA Hee NPAKTHYECKHM eJUHCTBEHHBIM HC-
TOUHWKOM 3Hepruu. JHepreTUUecKoe 3HAYeHHE CBeTa AJs BCeX
SKUBBIX OpraHuamMoB 6oJjiee mogpoOHO 6yeT pacCMOTDEHO B cJie-
ayiomux pasgenax yue6Huka. IToaToMy IIOKa MBI YAEJIHUM BHU-
MaHUe CBeTY TOJBbKO KaK YCJIOBHIO XKMU3HU OPraHU3MOB.

C naBHHX MOp OTIMYAIOT CBETOIOONBEIE pacTeHUA, KOTOPbIe
cnocoOHBl pasBHUBATHCA TOJNBLKO IMOJ COJNIHEYHBIMHM JIydaMH, U
pacTeHUA TEHEeBbLIHOCIHUBLIE, KOTOPbIE CIIOCODOHEBI XOPOIIO PacTH
IIOZ MOJIOrOM Jieca. BONBIIYIO YacTh MoAJIecKa B OYKOBOM Jiecy,
OTJINUaloleMca 0co00i TeHNCTOCThIO, 00PA3YIOT TEHEeBBIHOCJIHU-
Bble pacTeHHdA. ITO uMMeeT GOJBINOE NPAKTHYECKOE 3HauYeHHeE
ISl eCTECTBEHHOrO BO30OHOBJIEHUS APEBOCTOA: MOJOAAA TIO-
POCJIb MHOTHX JpeBEeCHBIX IIopoj crmoco0HA padBUBAThCA IOX
IIPUKPBLITHEM GOJIBIIINX JePEBLEB,

Y MHOTUX »XHUBOTHBIX HOPMaJibHbI€ YCJIOBHUSA OCBEILeHHOCTH
NMPOSABJIAITCAH B IOJIOKHUTEJLHON HJINM OTPHUIATEIbHON peaKkIIuy
Ha cBeT. Bce 3HalOT, KaK HOUHBIE HACEKOMbIE CJIETAIOTCA Ha CBET
HJIM KaK pa3beraloTcA TapaKaHbl B IIOMCKaxX YKDHITHA, €CJIU
TOJBKO B TEMHOI KOMHATEe 3a’KUTIaioT CBeT.

OnHako HanboJbHIee 3KOJIOTHUECKOe 3HAUeHHE CBET UMeeT B
CMeHe OHA U HOYU. MHOrue XMBOTHBIE BEAYT HUCKJIIOUUTEIBHO
JHEeBHOI 00pa3 »K13HU (00JLIINHCTBO BOPOOBHUHEIX), APYTHE —
HCKJIIOUUTEJHHO HOYHOH (MHOTHe MeJIKHe TPBLI3YHBI, JeTy4He
MbImmn). Mesikue pauku, mapAllde B TOJIIE BOABI, AepyKaTCA
HOYBIO B IOBEPXHOCTHBIX BoJaX, a AHEM OIIYCKAIOTCA Ha riy6u-
HY, usberas CIUIIKOM APKOro CBeTa.

IIo cpaBHEHHIO C TeMIIEPATYPOI MM BJIAMKHOCTHIO CBET NOY-
TH He OKa3bIBaeT HelloCPeACTBEHHOTO BANAHUA HA KUBOTHBIX.
OH CcayXUT JUIIB CHTHAJOM K IepecTpoiKe NPOTEKAIOIINX B
OpraHu3Me IIpPoleccoB, UTO IO3BOJAET UM HAMJIY4YIIHM obpa-
30M OTBeYATh HAa NPOUCXOAALIHNEe U3MEHEeHHUA BHEUIHHX YCJIO-
BUH.

ITepeunciieHHBIMH BhIlEe DAKTOpPAMH BOBCE He HCUEpNIbIBAET-
cA Habop 9KOJOTMYECKHMX YCJOBMIH, ONpeaeNAlIIUX KU3HL U
pacipoCcTpPaHeHne OpPraHM3MoB. Ba)kHoe 3HAUEHHE WMEIOT TaK
Ha3bIBaeMble BTOPMYHBIE KJHMaTH4YecKHe (paKTOpBI, HAIpH-
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Mep BeTep, aTMocdepHoOe faBieHUe, BbICOTA HAJ YPOBHEM MOPA.
BeTep o6sanaeT KOCBEHHBIM JeiicTBHEM: YCUJIUBAA HCIADEHHe,
yBEJINYUBAET CyXOCTh. CUIbHLIH BeTep CIIOCOOCTBYET OXJIaXKAe-
HHIO. JTO JelicTBYeE OKA3HIBAETCA BasKHBIM B XOJIOAHBIX MeCTax,
HAa BBICOKOI'OPbAX UJIH B ITOJAPHBIX 06J1aCTAX.

AnTtponoreHnbie pakTophl. 3arpsa3HAIONNE BemecTsa. AH-
TpOINOreHHbIe (GAKTOPEI BeCbMa Pa3Ho00pa3HBbI 110 CBOEMY COCTAa-
By. YesoBeK BO3AECTBYET Ha MKUBYIO IIPUPOAY, NPOKIaxLIBAS
JIOPOTH, CTPOA ropojia, BeJs CeJbCKOE XO03ANCTBO, IePeropasku-
Baf peku u T. 4. CoBpeMeHHAaA AeATENbHOCTD YeJIOBEKAa BCe 4a-
1€ MPOABJAETCA U B 3arPSA3HEHUH OKPY Kaloleil cpeasl mobou-
HBIMH, 4aCTO ANOBUTHIMH IPoAYKTaMH. [IBYOKHCH CepbI, JIETH-
masA u3 Tpy6G 3aBOJAOB M TEIJIOBJIEKTPOCTAHUYU, cOeNHHeHUs
MeTaJLIoB (Meau, HUHKa, CBHHIIA), cOpackiBaeMble BO3Jjle pyAHHU-
KOB MJH oOpasyomyecsa B BHIXJIOMHLIX ra3ax aBTOMAIIIMH, OC-
TaTKM HedTenpoAyKToB, cOpackiBaeMble B BOJOEMEI IIpHM IIPO-
MBIBAHUM He()TeHAJIUBHBIX CY/I0B, — BOT JIMLIb HEKOTOpELIE U3
3arpA3HAIONINX BelllecTB, OTPAHUYHMBAIOIINX PACIPOCTPAHEHME
OpraHu3MoB (0cOGeHHO pacTeHHif).

B npombllIeHHBIX pafioHaX KOHIEHTPAIMY 3arpA3HAIONINX
BeLeCTB JOCTUTalOT MOAYac MOPOTOBBIX, TO €CTh CMEPTEeJbHBIX
JJIsi MHOTUX OpPraHu3MoB, 3HaueHuit, OgHaKo, HECMOTpPA HU HA
4YTO, IIOYTH Bcerjga HaljgeTcA XOTA Onl HECKOJbKO ocofeit He-
CKOJIBKHX BUJOB, CIIOCOGHBIX BBIXKUTH B TAKUX YCJI0BUAX. [Ipn-
YUHA COCTOUT B TOM, YTO JaXe B HPUPOAHBIX MONYJANUAX H3-
peaKa nonaxawTca ycroiiuneeie 0cobu. C NOBHIIIEHUEM YPOBHS
3arpssHeHUN yCTOHYMBble 0COOH MOryT OKAa3aThCA eQUHCTBEH-
HBIMH BBIXKUBIIVUMH, Bosee Toro, oHu MOTYT CTaTh OCHOBAaTeJIA-
MU YCTONUYHMBOI NMONYJIALMNH, YHAC/AEA0BaBlIeH HeBOCIIPHUMYH-
BOCTH K JAHHOMY BUAY 3arpAsHeHud. I1o aToif mpuyuHe 3arpas-
HeHVe JaeT HaM BO3MOKHOCTh KaK Obl HabJrogaTh 3BOJIIONUIO B
AeiictBuu. Pasymeercsa, CBOHCTBOM IPOTHBOCTOATH 3arpAsHe-
HMIO, IYCTh Ja’ke B JINILE eJUHUYHBIX ocobeif, HafieleHa faJIeKo
He Ka)XJaf NONYJALUA.

Taxkum oOpa3oM, AeiicTBHe J11000r0 3arpA3HAIOLIETO BElleCTBA
IBoAAKO. Eciiu aTO BelleCTBO MOABUIIOCH HEAABHO WM COAEPIKHT-
Cs B OYeHb BBICOKMX KOHUEHTpalHuAX, TO KaKAbIH BUA, paHee
BCTpeuaBUINiicA Ha 3arpA3SHeHHOM y4YacTKe, ObIBaeT OOBIYHO
NIpeACTAaBJIeH JIUIIbL HECKOJBKHUMHU 3K3eMILIApAMH — MMEHHO Te-
MH, YTO B CHJIYy €CTeCTBEHHOH H3MeHYHBOCTH o0JajaJi HM3HAa-
YaJbHOH YCTONYNBOCTBIO, HJIK UX OJIFDKaANIIIMMY IIOTOMKaMMU.
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BrnocneacTBuu 3arpsA3HEHHLIN yYacTOX OKAa3bIBAETCA 3aceseH-
HBIM HAMHOI'O IJIOTHee, HO, KaK NpaBHJIO, KyJa MEHBUIUM HHC-
JIOM BHJOB, ueM ecjH Obl 3arpAsHeHus He 6u110. Taxue BHOBB
BO3HUMKINE coofiiecTBa ¢ o6efHeHHBIM BHIOBBLIM COCTABOM CTAa-
JIY YKe HeOT'heMJIeMOM} YacThIO cpefbl o0MTaHuA YeJIoBeKa.

AGuomuueckue, 6uomureckue, aLmponozennvie paxmoput.
Yenosua cpedvi: memnepamypa, anaxcnocms, céem,
6MOpUNHBLE KAUMAMULECKUE PAKMOPYL, 3a2PAIHAIOUUE
gewyecmaa.

- —

1. Yro Takoe ycnosus cpenni? 2. Kakoe Bansinue okasbiBaeT
: TeMIIepaTypa Ha pasjJndHble BUAB opranuamoB? 3. Kakum
cnocofoM »KUBOTHBIE M PACTEHHA NOJYYAIOT HEOOXOAUMYIO
uM Bony? 4. Kakoe BInAHMe 0Ka3biBaeT HA OPraHU3MBI
ocBeleHHoCcTh? 5. Kak npossnsercsa BosgeiicTBue
Ha OPraHM3MbI 3ATPASHAIOLUIUX BellecTB?

* OnuiunTe ce30HHBIE UBMEHEHU A yc.nonm‘&, OKA3BIBAIOLINX
HauboJsiee 3aMeTHOe BJINAHUE HA XKH3Hb pac'rennﬁ B Bamreit
MECTHOCTH.

Marepuan gna obcyxnenus

ITpedcmasumenu mnozux 6udos npuobperu ca0eobpasnbie 8HYym-
DEHHUe 4ACbl, KOMOpbie NOCMOAHHO CUZHAIUIUPYIOM OPZAHUIMY
0 cmene OnAa u Houu, daxce npu nOCMOAHHOM ez0 colepicanuu 6
memHome aubo Ha cgemy.

Crmena Ona u Houu umeem GoabwoOe 6uosozuyeckoe 3navenue. Ha
aKeamope npodonxcumenbHOCMb OHA U HOYU 8 meyeHlUe 8Cezo 20-
0a He u3mensemca. B ymepernom nosce nabawdawomca 3uma u
Jlemo, u pa3auUiUA mexdy HuMmu c600AMCA He MOLbKO K U3MeHe-
Hul0 memnepamyp. Paznuya cocmoum u 6 mom, 4mo Jemom OeHdb
dnunHee HOYU, a 3umoil — navbopom. ITpodoaxumensrnocmop OnA
Ha3bvidaemes Gomongpuodem U YCnOAbIYEMLA OD2ZAHUIMAMU 6
Kayecmee cuzHana QAR UIMEHeHUA HU3HU 6 npeddeepuu mozo
ULU UHOZO CE30HA. ¥ pacmeHull 3mo 8bipaANAENMCA 8 MoMm, ¥mo
ux yeemeHue npuypoiero i nepuody Hauboaee,aKmusHozo Gomo-
cuHmesa, Yy HUBOMHBLX — 6 Co8nadeHUU 8peMeHU PA3ZMHONCEHUA
¢ nepuodom oburua nuwu, a makxe — 8 duanay3se (nepuod no-
K0a 6 pazeumui) neped HAYAIOM 3UM, HANPUMED § HACEKOMDbLX.
O6cyanTe aKoNOrnueckoe 3HAUCHHE dTHX SBJEHUIH.
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1.4, ObLme 3aKOHOMEPHOCTH
BNIMSIHUSA 3KOJIOrMYeCKUX (PaKTOpOB cpeabl
Ha opraHu3Mbl

Ha npumepe Temnepatypbl (CM. paHee) BULHO, UTO 3TOT (pakTop
NepeHoCUTCsa OpraHMsmMoM /b B ONpefdeneHHbIX npeaenax.
OpraHu3m nornbaeT, ecim TeMnepaTypa cpefbl CIMWKOM HU3Ka
WM CANWLIKOM BbicOKa. B cpefe, rae Temnepatypa 61u3ka K
3TUM KpamHWM 3HAYEHMSM, >XWBble 06UTaTeN BCTpedvarTCs
pegko. OgHaKo MX 4YUCIO YBeMUYMBaeTCHA, MO Mepe TOro Kak
TemnepaTtypa NpubanKaeTcs K CpefHEMY 3Ha4YeHU, KOTopoe
ABNAETCA HaUNyywum (ONTUManbHbIM) NS 4aHHOT0 BUAa.

JaHHas 3aKOHOMEpPHOCTb MOXET ObITb NepeHeceHa Ha Nt060M
OPYron ¢akKTop, KOTOpbIM ONpefensieTcss CKOPOCTb TexX Wau
WHbIX >XW3HEHHbIX MNpPOLEeccoB (BaXHOCTb, CUMMa BeTpa, CKO-
pOCTb TeYeHUs U T. 4.).

Ecnn HapucoBaTb Ha rpamke KpuUBYH, XapakKTepusyoLlyto
WHTEHCMBHOCTb TOr0 WM WMHOro npouecca (gblxaHUsA, ABUXe-
HWUA, NUTaHUa WU 4p.) B 3aBUCUMMOCTU OT OAHOro M3 (HaKTopoB
BHELLUHeln cpeabl (KOHEYHO, MPW YCNOBMK, YTO 3TOT haKTop OKa-
3blBaeT B/INSAHME HA OCHOBHbIe XXWM3HEHHble MpoLlecchbl), TO 3Ta
KpvBas no4yTu Bcerfa oyfeT umMeTb JOpMY KOJI0KONA.

Ha pucyHke 4 nsobpaxeHa Takas KpuBas, nepegarowias m3-
MEHEHNS aKTUBHOCTU BMa (BbIPaXEHHOIM B CKOPOCTW MaBaHUs)

Cuna Bo3feiicTBnsA rakTopos

Puc. 4. [eiicTBMe TemMnepaTypHOro akTopa Ha XXMBble OPraHU3Mbl
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30JI0TOM PLIGKH B 3aBHCUMOCTH OT U3MeHEHHUA TEeMIIepaTyphl BO-
asl, Kpusrle, nogo6HbIe 1306parkeHHol Ha 3TOM pHUCYHKe, HA3bl-
BalOT KPUBLIMM mosiepanmuHocmu (OT rped. moiepanyus — Tep-
neHue, ycroiumBocTs). ITosokenre sepinvesl KpUBOH yKa3bIBa-
eT HA TaKHe YCJIOBHUS, KOTOphbIe ABJAIOTCA ONTHUMAJBHBEIMM ANA
JaHHOTO Ipolecca.

Ja HexkoTOophIX ocobeit M BHAOB XapaKTepHHI KpHBBIE C
OYeHb OCTPHIMM NHUKaMH. 3TO O3HAYAET, YTO JHUAMa3oH YCJo-
BHii, IpA KOTOPHIX AKTHBHOCTH OPraHH3Ma AOCTHraeT MaKcH-
MyMa, o4eHb Y30K. [Tosorve KpyuBnle COOTBETCTBYIOT ILIHPOKOMY
ANANAa30HY TOJEePAHTHOCTH.

OpraHu3sMs! ¢ IIHPOKHUMH MPAHHIIAMH YCTOMYHUBOCTH, KOHEUHO,
HMMEIOT IIaHCHI Ha OoJiee IINPOKOe pacnpocTpaneHue, OHAKO -
POKHE I'PAHUILL] BHIHOCIMBOCTH MO OJHOMY (DAKTOPY BOBCE HE 03-
HaAyaloT IINPOKUX IpaHull 1o BceM (pakTopaM. Pacrenne moxker
OBITH BEIHOCJIMBEIM K GOJIBLINM KoOJIeOAHUAM TeMIepaTyphl, HO 00-
JaJaTh Y3KUMH JUAITA30HAMM CTOHKOCTH MO OTHOILIEHHIO K BOJE.
usorHoe, monoOHOoe hopenu, MoOKeT OBITHL OUeHb TPeGOBATEJIb-
HBIM K TeMilepaType, HO NIUTAThCA PAa3HOOOpAa3HOU NUILEH.

HHorana B TeueHHe KU3HU 0cOOHM €€ TOJIEPAHTHOCTH MOJKET
M3MEHUThCA (COOTBETCTBEHHO H3MEHHTCA M IOJIOXKeHUe KpH-
BOi1), ecai¥ ocobb momnazeT B MHble BHEINHUe yenosusa, [lonanas
B TaKHe YCJOBHHA, OPraHU3M Yepe3 HEKOTOpPOe BpeMf KaK GbI
MIPUBLIKAET, aJanTHpyeTca K HUM. CileICTBHEM 3TOro ABJISAETCA
H3MeHeHHe (PM3MOJIOTMYECKOro ONTUMYMa, HJIH CABHT KYyIoJa
KPHBOI1 ToJlepaHTHOCTH. TaKoe ABJeHNe HA3RIBAIOT adanmayu-
eil NI aKKaumamuiayueil.

¥ BUIOB ¢ LIMPOKKM reorpadryecKMM pacnpocTpaHeHueM o6H-
TaTeJU reorpaMYeCcKNX NN KJIUMATHYECKHUX 30H YACTO OKA3hIBa-
IOTCSA NPUCIOCOOIEHHBIMY HAWTYYInM 06pa3oM UMEHHO K TeM ycC-
JIOBUSIM, KOTOpPBIE XapaKTePHbI A1 AAHHOW MeCTHOCTH. ITO CBA3A-
HO €O CIIOCOGHOCTAMY HEKOTOPHIX OPraHU3MOB 06pa30BLEIBATE MECT-
Hble (JIOKaJbHBIE) (POPMBI, MM 3KOTHIIBI, XapaKTepU3YIOLINecs
Pa3IMYHBLIMY I'DAHUIIAMH CTOMKOCTH K TeMIlepaType, CBeTy HJIH
ApYyTUM daKTOopam.

PaccmoTpuM B KayecTBe IpHMepa 3KOTHIILI OJHOr0 U3 BHJOB
Meny3 (puc. 5). Kak Bbl 3HaeTe, Mefy3bl HepeABUralOTCH B Bojie
[IPY NOMOIIM PUTMHYECKHX COKPAILeHUI MBI, BRITAJKKUBAIO-
HWUX BOAY M3 IEHTPAJBHON IOJOCTH Teja, MOJOGHO ABUMKEHUIO
pakeTsl. OnTHMAaJbHAA YACTOTA TAKOH NMyabcauuu — 15—20 co-
KpalueHuil B MUHyTy. Ocobu, KHBYILIMEe B MOPAX CEBEPHBIX IIIU-
POT, IIepe/IBUTaIOTCA C TAKOM ke CKOPOCTBIO, KaK H MELY3bI 3TOr0
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Temnepartypa, °C

Puc. 5. TpucnocobneHne K Temnepatype Cpefbl pasHbIX 3KOTWUMOB Meadys:
BEPTMKa/bHble IMHWUM MOKa3blBalOT CPEAHION TeMMepaTypy Bo/pl ETOM

e Buja B MOPAX OXKHbIX LWWUPOT, XOTA TeMnepaTypa BoAbl Ha ce-
Bepe MOXeT 6bITb Ha 20 °C HMXe. CnefoBaTenbHO, U Ta K gpyras
(hopMbl OpraHM3MOoB OfHOr0 BMAa CMOrAM Hauny4wnum o6pa3om
NPUCNocobuTbCA K MECTHbIM YCI0BUAM.

3aKOH MUHUMYMa. NIHTEHCMBHOCTb TEX UM UHbIX 6UoNornye-
CKMX MpOLLeccOB 4acTO OKa3blBAETCH YYBCTBUTENbHOW K ABYM UK
60NblIeMy Ynucny (haKTOPOB OKpyXKatollei cpelbl. B aTom cnyuvae
pewatoliee 3HadyeHne B6yaeT NpuHagnexatb Takomy (hakTopy, Ko-
TOPbIA NMEETCA B MUHUMANbHOM, C TOYKWN 3peHUs MOTPebHOCTEN
opraHu3ma, KonmuyecTse. JTO NpaBuno B6bI0 CHOPMYIUPOBAHO OC-
HOBOMOIOXKHUKOM HayKu O MUHepanbHbIX yaobpeHusx kO cTy -
coMm Jlmbmxom (1803—1873) n nonyymno HasBaHue 3aKoHa
MuUHUMyMa. HKO. JInbux oGHapy>Xua, 4To ypoxain pacTeHuUin mo-
XeT orpaHny4mBaTbCcs IIO6bIM U3 OCHOBHbIX 3/IEMEHTOB NUTaHUS,
€C/IN TONIbKO 3TOT 3/1EMEHT Hax04uUTCA B HeJoCTaTKe.

MI3BECTHO, UYTO pasHble (haKTopbl Cpefabl MOryT B3aMMoOgeicT-
BOBaTb, TO €CTb HEAOCTATOK O4HOr0 BellecTBa MOXET MPUBOAUTL
K aedmunTty agpyrux sewects. Mo3ToMy B LLeIOM 3aKOH MUHUMY-
Ma MOXHO cthopMynupoBaTh crefylolum 06pa3om: YChewHoe
BbIDXKMBAHUE >XXWUBbIX OPraHU3MOB 3aBMCUT OT KOMMJeKca ycno-
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BHi; OrpaHNYNBAIOLNM, WIH JIUMHUTHPYIOIIUM, GaKTOPOM ABJSA-
erca Jo6oe cocrosHNe cpelbl, NpUOMMKaIoNIeecd UIH BHIXOASA-
uiee 3a TpaHUIY YCTOHYHUBOCTH AJIA OPTAaHM3MOB JAHHOTO BHAA.
IlonoxxeHnne 0 MUMUTHDYIOIIUX (PaKTOpPaxX CYIIECTBEHHO 00-
JeryaerT HM3ydeHHe CHOMHBIX cuTyauuii. IIpu Bceit cioKHOCTH
B3aMMOOTHOUIEHH OPraHM3MOB M cpelkl MX OOMTAaHUA He BCe
taxTOPLI HMEIOT OANHAKOBOE 9KONIOTNYeCcKoe 3HaueHue. Tak, Ha-
npuMep, KUCAOpok ABNAeTcA GakTopoM PHIHOJIOrHIEeCKol Heob-
XOAUMOCTH JJI1 BCEX KUBOTHBIX, HO C 3KOJIOI'HYECKOH TOUKH 3pe-
HHMSA OH CTAHOBUTCA JIMUMHUTHDYIOUIUM JIHIIE B ONpeJeIEHHEIX Me-
croobntanusax. Eciu B peke ruGuer prifa, To B epByI0 ouyepens
JoMkHa ObITh M3MepeHa KOHIEHTPamusa KHCJ0pPOAAa B BoJe, TaK
KaK OHa CMJIbHO M3MEHUYMBa, 3amackl KUCJIOPOJa JIETKO MCTOLA-
IOTCA M ero 4acto He xBaTaeT. Eciu B npupozne Hab0gaeTcd TH-
6enp nTUN, HEOOXOAUMO MCKATh APYI'YI0O MPHYHHY, TAK KaK CO-
JepaKaHue KMCJ0pOoAa B BO3AYXe OTHOCHUTEBHO IIOCTOSTHHO H JOC-
TATOYHO C TOYKHU 3peHHUs TpeOOBaHUI Ha3eMHLIX OpPraHU3MOB.

] Tonepanmuocms. Axxnumamusayun. Adanmayus.
. Ixomun. Jumumupyrouue Gpaxmopst. 3axKoH MURUMYMA.

L?j 1. B ueM cocTouT 06115 3aKOHOMEPHOCTD BINAHHUA

. 3KOJOrnuecKHX (GaKTOPOB Ha XKUBLIe opranuaMui? 2. Kak
NpoABIAeTCA AKKJIMMATH3ALNA I KAKOe 3HaueHe OHa IMeeT
B pacceneHrH opraHusmoB? 3. Kakue ¢akTophl HA3LIBAIOT
JUMUTHDYIOIINMH 7

{; Ilo oTHOMIEHNIO K KAKHMM M3 N3BECTHLIX BaM PACTEHUIH
TeMIIepaTyPa MOX<eT PACCMATPUBATHCA KAK JMMHUTHPYIOILIMA
daxrop?

1.5. 9xoJsornuecKkue pecypcsl

Pecypcvr — amo eeujecmea 6 npupode, u3 KomopovLx OPZAHU3IMbL
noayuawom ece HeobOxodumoe Oas ceoeil xusHedeamensHOCMU.
3a 3THM NOHATHEM CTOAT KOJHWYECTBA: PECYPC MOXKET pPacxofo-
BaTLCA U UCUYEPIILIBATHLCA (B OTJIMUHME OT YCJIOBHIT). Pecypc JKMBBIX
cylecTB — 3TO B OCHOBHOM BelIIeCTBa, MAYINHE Ha IIOCTPOEHHEe MX
TeJ, ¥ DHePrus, HeoOXoAUMAaA OIS UX XKN3HedeATeIbHOCTH. MHo-
Ifa K pecypcaM OTHOCAT U IPOCTPAHCTBO, €ClM obJafanue 3THUM
MPOCTPAHCTBOM — HeOOXOAMMOeE YCIIOBHE »KH3HHM OPraHU3MOB.
Teso 3esleHOro pacTeHHUs CO3JAETCH U3 MOJIEKYJ HeopraHudye-
CKMX BelllecTB ¥ MOHOB. JTH BelleCTBa IPEACTABIAIOT co00il nu-
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weaoil pecypc 3eJIeHOro pacTeHus. IIns moCTPOeHUA CBOETo Tejia
pacTeHHI0 TpebyeTca 9Hepru#A, KOTopas YepHaeTcs OT COJHEYHO-
ro M3ayueHusa npu ¢orocuHTese. CoslHeuHOE HM3JiydeHNe — 3TO
pecypc 3nepzemuyeckuii. CaMy 3eJIeHBIe PACTEHUA ABIAIOTCA MH-
IIeBBIMHM PecypcaMM [JIf TPABOALHBIX JKMBOTHHIX, KOTOpHIE, B
CBOIO Oo4Yepelb, ABJIAIOTCA NMUIEBEIMU PECYPCaMH JJIA XMITHUKOB,
Mapa3uToB, & MOcJe CMepTH — [Jd MHKPOOPTraHHW3MOB, HUCIIOJIb-
3YIOIIMX 3aaCeHHYIO B TPyNax 3HEpPruio U BelllecTBO.

M3 cxa3aHHOroO BMAHO, YTO OAMH M TOT e GakTop, HanpH-
Mep COJHEUHOE U3JyUeHHe, MOXKET pacCMAaTPUBATLECA M KaK yC-
JNI0OBHe, H KakK pecypc. lpyro#i npumep — KHCJIOpOA. 3TO Belje-
CTBO SIBJIAETCA DHEPreTHYECKHM pecypcoM OOJILIINHCTBA CYXO-
MYTHBIX JKMBOTHBIX, HO IPMMEHHTENLHO K BOAHBIM YKHBOTHEIM,
HampHUMep puibaM, cofepiKaHMe KHCJIOPOJa B BOJe MOYKHO pac-
CMATPHBATD M KaK 3KOJIOTHYECKOe YCJIOBHE,

ConHeuHOE H3AYUEHHE Kak pecype. B npupone anda 3eneHBIX
pacTeHuii eANHCTBEHHLIM MCTOYHMKOM 3HEPruH, KOTOPYIO OHM
MOTYT HMCHOJIB30BATh B Ipoleccax KH3HeAeATeNBLHOCTH, CJY-
JKUT COJIHEYHOE H3JyueHMe. JIyuncras sHeprus focTuraer pac-
TEeHUA B BHJEe IOTOKA Jy4ucToii 3Hepruu CosHIIA. ITOT MOTOK
MOXKeT OBITH NpAMOM, JANOO OTpa)KeHHHIH OT APYrMX mpeaMe-
TOB, 1N60 CKBO3b HUX NPOLIEALIHIA.

Korpga Ha IyTH NMOTOKAa JIYYUCTON 9HEPIrHH OKA3BIBAETCH JIHUCT
pacTeHHd, MOTOK Jyueill MoKeT OBITh MM YacTHYHO OTpa’kKeH,
nponyiied MM HorjomeH. YacTs IOrJIOUIeHHOW SHEPrHH MO-
JKET JOCTHYb XJIOPOIJIACTOB (CKOIJIEHH 3eJIeHOTO ITUT'MEHTa —
xJopodujia) 1 y4yacTBOBATH B npouecce GoTocHHTe3a, KOTO-
PBIii BHIpAIKAETCA CYMMApPHBIM XMMHYECKMM YpaBHEHHEM:

COJIHEeYHAada 9Heprusa

Vi

6CO, + 12H,0 » CgH,,06 + 60, + 6H,0,
rae CgH,,0¢ — OGoraras sHeprueit mMosekyJa IJIOKo3s; O, —
Monekyaa Kuciaoposa; H,O — monexyna Boasl.

KoHneHTpanua yrjekucaoro rasa B armocdepe AeprKHUTCA
NPHMEpPHO Ha MIOCTOAHHOM ypoBHe — 0,03% M cyliecTBeHHO He
BJIMSAET HA CKOPOCTh GQoToCHHTe3a. [[Ba APYTHX HEOOXOAMMBIX
ana ¢porocuHTe3a (HaKTOPa — KOJIHMYECTBO BOABLI U COJHEYHOM
9HeprUy¥ — MOTYT 3HAYUTEJBHO H3MEHATLCA B 3aBUCMMOCTH OT
reorpa@uvuecKoro moJIoKeHHuA.

Ecau nyuucras 3Heprua IpPH IONagaHMHM Ha JIMCT B TOT e
MHT He yJAaBiMBaeTCd, oHa (e3BO3BpPaTHO yTpauuBaeTcH. JHEp-
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Puc. 6. TuMbl KOPHEBbIX CUCTEM KaK MPUCMOCOBNEHNE K WCMONb30BaAHNIO
pecypcos

rma u3fyyeHus, cBA3aHHas Npu (OTOCUHTE3e B BUAE XUMUYe-
CKOIi 3Hepruu coeguHeHunin yrnepopa (rnOKo3bl), NpoaeNbiBaeT
CBOIA 3eMHOW NYTb NNLWb OAHAX/Abl. ATUM OHa Pa3nTeNbHO OT/N-
yaeTcs OT aTOMOB yrfiepoga Unu oT MOMEKYN BOAbl, KOTOpble He-
OAHOKPATHO MPOXOAAT yepe3 6ecUMCIEHHble MOKOIEHUSA XUBbIX
cyuwecTs. bosiee NoAgpo6HO 0 MOTOKAX 3HEPIrUU U KPYroBopoTe Be-
LLeCTB peyb NONAET B MOCNeAYHOLWMX pa3fenax aToro yuyebHumka.

[aneko He BCA 3HEPrUa COMHEYHOr0 U3NYYEHUS MOXET ynaB-
NNBaTbLCHA M UCNOMb30BaTbCA pacTeHUsMuU. ConHeYvHasa paguayns
COAEPXMT B cebe Lenblil CNEeKTP U3YUYEHWIA, pa3nnyarowmnxcsa no
(hM3nYeCKUM xapakTepuctmkam. Jinwbs okono 44% Bcel nagaro-
Wwel Ha 3eMHYI0 NOBEPXHOCTb NYYUCTON 3Heprun CoNHLA MOXeT
CNYXWUTb UCTOYHUKOM 3HEPTUU AN 3e/1eHOr0 pacTeHus.

Opyrve Buabl pecypcoB. MOMUMO NyYUCTON 3HEPTUU B MpoO-
Luecc (hoTocMHTEe3a, KakK BUAHO M3 MPUBEAEHHOr0 ypaBHEHUS,
BOB/MEKaWTCA YrANeKuMcnblil ras (guokcup yrnepoga) um Boaa,
BCTynarouwme mexay coboi B CNOXHble B3aMMOAENCTBUSA.

MpaKTMYECKN BECb YINEKNCANbIA ras, Heob6xoaumblii gnsa ¢o-
TOCWUHTE3a, NoCcTynaeT M3 aTmocepbl, rAe ero KoHUeHTpauua
0CTaeTCs MpPakTUYeCKU MOCTOAHHOMW. bonbwasa 4YacTb WCMOb-
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3yeMoil Ha3eMHLIMM PACTEHUAMH BOJbI HAXOQUTCA B MOUBe, rje
ee BCACBIBAIOT KOPHH pacTeHmii. Pasznoob6pasne KOpPHeBBLIX CHC-
TeM B3alMOCBS3aHO C Te€M, UTO OHH mpucmnocabamsarwTcAd K TO-
My, 4ToBnI HCTIONB30BaTh RAHHLIN BHUA pecypca Haunbosee ad-
dexTusHO (puc. 6). Kpome Toro, pacrenus cyxoro Kaumara oG-
JafAaT PAAOM IpPUCHOCOOIeHNil, CHMIKAIOIINX IIOTEPH BOALI M3
opraHuaMa. 9T0 — MNOrpy)XeHHe YCThHI B Ira1ylb JIHCTa, COU-
HOCTH cTebs1sA, 3aMellleHHe JHUCTBHE UTJIaMH WMJIM UHIMIIaMH, CIO-
cOOHOCTB JIUCTHEB CBOPAYKMBATHCHA X MHOTOE JPYToe€.

BaXHBHIM BUIOM pecypcoB JJif PacTEeHHI ABJIAIOTCA 3JeMEH-
Tl MUHEPAJBLHOr0 NMUTAHMUSA, KOTOpDble B PACTBOPEHHOM BHJAE
TaKKe U3BJIEKAIOTCA M3 MOYBHI (€CTH pacTeHHe Ha3eMHOe) HIU
M3 BOALI — ecnu BoaHoe. K TakuM aneMeHTaM OTHOCATCA: a30T,
tdocdop, cepa, Kanbuuii, Maramii, 2Keyeso u apyrue. OHyu HeoO-
XOAUMBI H JKHUBOTHBIM, KOTODEIE Uallle BCEro nojyyamoT UX B CO-
cTaBe OPraHNYeCKOo# MHIIH.

HakoHel, MUIEBLIM PeCYPCOM OPraHH3MOB, 3a UCKJIIOYEeHH-
eM 3eJIeHBIX PacTeHHil U HeKOTOpHIX BHJOB GaxkTepuii (criocob-
HBIX MCIIOJIb30BATh HEOPraHUUeCKHe COeJMHEHWd, MNpeBpamiadg
HX B MOJeKYJnl 6eJKOB, JXUPOB M YrJIeBOKOB), ABJIAIOTCA CAMU
JKe OpraHu3MBhl.

( ] I Pecypcoi: Inepzemuyeckue, nuuedbie.

m 1. YeM pasnnuaioTca NOHATHA «yCIOBHA» U ¢ pecypchls?

. 2. Ha30BHuTe M3BECTHBIE BAM BHbl PECYDCOB JKMBOTHBIX
# pacrenuii. 3. MoxxeT N1 KaKoit-1n6o pecypc IBNATHCA
aumurupyomuM axkropom? Ilpusegure npuMep.
4. TlepeuHCINTE YKNBOTHBIX CO CXOAHBIMH BHAAMY MHIUEBLIX
pecypcosB.

1.6. CooTBeTcTBHE MEXKAY OPraHN3MaMH
H cpeaoH HX oOHTaHMA

3akoHBI IBOIOUMH M pa3HooGpasue ¢opm xu3an. Hamene-
HUA PU3NUYECKHUX YCJIOBHI B MPOCTpaHCTBE M BO BPpeMEHH, BO3-
IeiicTBYs Ha OpraHu3msel, cnocoGCTBYIOT BOSHMKHOBEHHIO pas3-
HOOOpAa3HLIX OPM KHUIHHU.

He cnemyer fyMaTh, OAHAKO, UTO U3MeHEHUA OOJMKA B KU3-
HEHHBIX (PYHKIMI OpraHU3Ma HelOCPeACTBEHHO CIEAYIOT 38 U3-
MeHeHUsAMY BHEIIHUX obcToATeabeTB. IloauHHAA TpUpoOAA CO-
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OTBETCTBUSA MEXAY OPraHHU3MOM H Cpelloil cJoXHee: ee 00BAC-
HEeHMe MOXXHO AaTh JHUILIb HA OCHOBE 3aKOHOB 3BOJIOIUHK, KOTO-
prle 661y chopmynupoBansl U, Japsunom B 1859 r. HanGonee
Ba)XHBIMH ITOJIOIKEHUAMH TeopuH JlapBHHA ABAAIOTCA CAEAYIO-
nye.

1. OpraHuamMbs M3MeHUYHUBHI. HeBO3MOKHO HANTH ABYX MOJ-
HOCTBIO TOMJAECTBEHHBIX KPOJIMKOB, BOJKOB, SUIEPHL, MNIH
MHBIX, IDUHAAJNEKAINX K OZHOMY BMAY, JKMBOTHHIX JubO pac-
TeHKH. ‘

2. Pagnuuud MeXIy OPpraBEu3MaMM, XoTA 6bi 4acTHYHO, Ne-
penaloTCa O HACNEACTBY.

3. TeopeTuueckm npu 6JaroIpUATHHX YCJIOBUAX Ji06bie Op-
TAHU3MBI MOT'YT Da3MHOXKHThCA HACTOJBKO, YTO B COCTOAHHH
3alOJIHUTh 3eMJII0, OJHAKO TAKOTO He CJYyYaeTcHd, TAK KAK MHO-
rue ocobu nmorn6aiT, He yclneB IPON3BECTH HOTOMCTBO.

4. Te opraHuamMbl, KOTOPEIE PACIOJATAIOT OJME3HLIMHU CBO-
CTBaMH, UMEIOT 60JIbUIYIO BEPOATHOCTD BBIXKUTD 110 CPABHEHHIO
¢ IpyruMu. BrskuBiine mepeaaroT 3TH CBOMCTBA CBOEMY ITOTOM-
ctBy. CrenoBaTenbHO, 3TH CBOMCTBA 3aKPEIVIAIOTCA B uepefie
MOCJEAYIONNX HOKOJEeHHI.

YcnoBua cpeAibl MOTYT OKasaThca GoJsiee 6JaronpHATHRIMH
JJIs1 ONHOTO OPTraHN3Ma, PacHOJAralollero «MOAXORAAINIMM» HA-
6opoM HacneqyeMEIX CBOMCTB, 1 MeHee GJATONPHATHBIMH LA
Apyroro, MMeOIIero nHole cBolicTea. B mepsoM cayuae HHAUBH-
IYYM BBIXKUB&ET U OCTABJAeT Gosabile IOTOMKOB, BO BTOPOM HE
BBIJKMBAEeT HJIM OCTaBJIAeT MeEHbIIee 4YHUCIO IOOTOMKOB. Ilo-
CKOJIBKY ONHM MHAMBHUAYYMBI OCTABJAIT Gojbile NMOTOMKOB,
yeM Apyrue, HAacCJeACTBEHHBIE CBOMCTBA BCEHl COBOKYIHOCTH
ocobeit MEHAIOTCA B PAAY IOKoJeHMi. B aToM cayyae rosopsar,
YTO UMEeeT MEeCTO 3BOJIONUSA IIyTEM ecmecmeernnozo ombopa.

B HexoTOpoM cMbicJie OPraHM3MBI ABJIAIOT CO00H IKHUBHIE
CJeACTBHA cOOGCTBEHHOro mnpouuioro. PasHooGpasme opraHms-
MOB OTpa)XaeT pAa3JN4YMUs YCJIOBHH, B KOTOPHIX IPOXOLHUJIH
JKM3HDb ¥ Pa3BUTHE KaXXJOro BUa JKMBOTHEIX U PACTEHHIA.

HexoTophie opraHn3Msl ABAAIOTCA HINPOKO PacrIpocTpaHeH-
HBIMHM M BCTPEYAIOTCS B PA3JIMYHBIX MeCTOOOHTaHHMAX, ApYyrue
e XapaKTepHU3YIOTCs Y3KHM reorpamyecK¥MM PacnpoCTpaHe-
HueM. MoXXHO ¢ YBEPEHHOCTHIO CKA3aTh, UTO IIepBhle MeHee Tpe-
GoBaTeNbHH K YCIOBHAM OKPYKAIOIIed Cpefibl 1 MOTyT CyiiecT-
BOBaTh B 60jiee HIMPDOKMX TPAHMIAX U3MEHEHUA BHEIUIHUX daK-
TOPOB (TeMIIEPaTYPHI, BJAYKHOCTH, OCBeIlleHHOCTH), OHM MeHee
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Axkyna Msnrans Densdpun

Iec)

(pri6a ( ) (e

MNpeaxosoe npecmpikaouweecs

Puc. 7. IlpuMep KOHBepreHTHOM SBOJIIOLMH: CXOACTBO BHEIIHEro CTPOCHHSA
OpPraHM3MOB B CBA3H ¢ OCHTAHMEM B BOLHOI cpelle

CHIenUAaNN3NPOBAHBI B OTHOLIEHHH NOTpebssieMoit MUITU U TIPO-
YUX pecypcoB H obnazaroT 60ablIeit TOEPaAaHTHOCTHIO.

3aBMCUMOCTh CTPOEHHA M 00pasa XKHU3HM OPraHM3MOB OT
cpenbl obouTanusa. PasHnle OpraHMaMbl pacmpeAesieHbl 110 pas-
JUYHBIM MeCTOOODMTAHWAM OTHIOAL He OeCIOPANOYHO: MEXKAY
OpPraHN3MaMy M cpeloi UMeeTCA COOTBETCTBHE. JTO COOTBETCT-
BYE NPOABJIAETCS B CXOACTBE CTPOEHHS B o6pasa KMU3HM opra-
HU3MOB, KOTOpHIe OGMTAIOT B CXORHBIX YCIOBHAX, HO IIPUHAJIe-
JKAT K PasJINYHBEIM BETBAM 9BOJIOIIMOHHOTO nepeBa (TO eCTh Me-
JKAY HUMH OTCYTCTBYET POACTBEHHA CBSA3b, KOTOpPaA MoOrJa Gbl
CAYXKUTh UCTOYHHKOM BOSHHKHOBEHHS OGIMX IIPU3HAKOB WU
cBOMCTB). DKOJOrUYecKoe MojoKeHHe OPraHu3MoB Kak Obl 3a-
neyaTJaeBaeTCA B HUX CAMHUX.

Kpynuble BORHBIE XMIMHUKM, NMOKA3aHHbIE HA pHUCYHKe 7,
BO3HHUKJM B YeThIPEX COBEPIIEHHO PA3JWYHBIX I'PYNIAX KUBOT-
HBIX: cpPeau pBIO, MPECMBIKAIOLINXCA, NMTHI U MJEKONUTAI0-
mux. x BHelmrHee ¢xXoACTBO 00pa3oBajioch MOJ BJIUSAHHEM 00-
pasa JKHU3HU H PaKTOPOB BHeNIHEeH cpelibl IPY COBEDUIeHHO pas-
HBIX HCXOZHBIX ITOJIOXKEHHUAX OPTAHU3MOB B IIpoIiecce 3BOJIOIH-
OHHOTO Pa3BUTUA. ITO CXOJCTBO CKPHLIBAET IMy0oKHe Pa3Iuuns
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MnavueHTapHble Cymuarble

XULLHUK
cobaubero Tmna

[ peBecHbIii neTyH

Mupmekodbaru,
packanblBatoLyme
MypaBeiHKu

XXunBoTHbIE, BepyLive
noA3emMHblin 06pa3
XN3HU 1
nuTatowmnecs

pacrtenusamu OO6bIKHOBEHHbI KPOT CymuaTblii KpOT

Puc. 8. MMpumep napanniensHoii 3BOMIOLMM CyMuYaTbiX W NAaLeHTapHbIX
MIIEKONUTAOWMUX. YKMUBOTHbIE COMOCTABASEMbIX NMHWUIA HaNOMUHAOT Apyr
Jpyra Kak no 0co6eHHOCTAM 06pa3a XU3HW, Tak 1 No 061Ky

BHYTPEHHEro CTpoeHWs M obMeHa BeL,ecTB, KOTOpble CBUAe-
TENbCTBYKT O CTOJIb Xe FNYyBOKUX pasnnyunax 3BOMKLUOHHON
NCTOPUUN MN306PaXKEHHbIX XWUBOTHbIX. [MyTW 3BOMOLUOHHBIX
npeo6pa3oBaHNii UX BHELIHEro CTPOEHUS MOXHO M306pa3nTb B
BMUAe cxoaduumuxca B obuieli TOYKe BEKTOPOB, HayalbHOe MoJo-
XeHWe KOTOopbIX 6bIN10 COBEPLUIEHHO pa3nnyHbIM. MpeobpasoBa-
HUSA NOAOGHOrO TMNa Ha3blBAlOT KOHBEPTEHTHOW 3BONIOLUEN.

N306paxeHns Ha pucyHKe 8, Haob6OpPOT, MOKa3blBalOT, Kak
BHYTPU pPa3fIMUHbIX CUCTEMATUUYECKUX Tpynn (Cpean cymuyaTtbiX
M NnayeHTapHbIX XWUBOTHbIX) MPOUCXOAAT MapaniefibHbie 13-
MEHEHMWS, NPUBOAALLME K BOSHUKHOBEHUIO OMNpefeNeHHbIX 3KO0-
nornyecknx opm. ITOT NpuMep AEMOHCTPUPYET AB/IeHUE, Ha-
3bIBAEMOE NapannenbHON 3BONOLUUNEN.

XnsHeHHble hopmbl opraHnusmoB. Cpeaun npucrnocobneHuii
OpraHu3moB K YyC/I0BUAM cpefbl, BOSHUKLWNX B pe3ynbTaTe 3BO-
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nounn, Hanbonee HarNA4HbIMM MOXHO cUUTaTb npucnocobne-
HUA (agantauun), NPosABAAIOLLMECA B 0COOEHHOCTAX BHELUHErO
CTPOEHMSA pacTeHU 1 XNBOTHbIX. VX Ha3biBalOT Mopdonoruye-
ckumu (0T rped. mophe — dpopma). OnpepeneHHble TUMbI
BHELWHEro CTPOEHUsA, BO3HUKLINE KaK NpUcnocobaeHns K 3KO-
NOTUYECKUMM YCNOBUAM MECTOO06MTAaHWUA, Ha3blBalO T >XU3HEH-
HbIMU hopmMaMu OpraHu3mos.

YXU3HEeHHbIe POPMbI Y pacTeHUR U XXUBOTHbIX 0YeHb Pa3HO06-
pasHbl. OHU BbIENATCA N0 COBOKYMHOCTU NPU3HAKOB CTPOEHUS
n obpasa XWU3HW. Tak, Hambosiee LUMPOKO pacrnpocTpaHeHHble
XU3HEHHble (hOPMbl pacTeHUi — fepeBbsl, KYCTapHUKU, Tpasbl.
MocnegHve fenATCA Ha BOAHbIE M Ha3eMHble, CPeAn KOTOPbIX,
B CBOK o04epefb, TaKXe BblAeNsalTcA pa3HoobpasHblie (OpMbI
(puc. 9). Apkne npumepbl NPUCNOCO6NEHN K CYPOBbLIM YCNOBU-
AM Cpefbl Jal0T TaKne XXU3HEHHbIe JOPMbl PaCTEHUIA, KaK CYKKY-
NeHTbl (B 3acylW/IMBOM KnmMmare), inaHbl (NpU HejocTaTKe cBe-
Ta), CT/IaHVKMW U pacTeHUa-NogywKn (B TyHApPax, BbICOKOTOPbSX
C HU3KOI TemnepaTypoil U CyXOCTbIO MPU CUMbHbIX BeTpax).

YXUN3HEHHbIe (hOPMbl XXMBOTHbIX BbIAENATCA MO PasHbIM
npusHakam fAns pasHblIX CUCTeMaTUUecKMX rpynn. Tak, Ans

Puc. 9. >Xu3HeHHble (hOpMbl pacTeHWiA
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3Bepeil OIHUMH U3 OCHOBHEIX MPU3HAKOB AJIfA BHAEJEHUA YKU3-
HEHHBIX (opM, MOMMUMO cpeAbl OOUTAHMS, CUMTAIOTCHA CIIOCOOBI
nepeABHIKeHHA (Xoan6a, Ger, IPBIKKH, IJIaBaHHe, TOJ3aHHE).
XapaKkTepHBIMH UYeDTAMH BHEMIHEr0 CTPOEHNA Ha3eMHBIX NPHI-
I'YHOB, HAIpUMeD, ABJAIOTCA IJUHHBIE 3aJHHE KOHEYHOCTH C
CHJIBHO pasBUTOM MycCKyJarypoii Geaep, NNIMHHBIH XBOCT, KO-
poTkaa wed. K HUM oTHOCATCSA OGBIYHO OOMTATEIH OTKPBITBHIX
IPOCTPAHCTB: a3UATCKUE TYIIKAHYUKH, aBCTPANIHUICKAE KEeHTY-
Py, abpHUKaHCKHe IPBIFYHUYNKH U APYTHe NPHIramolne MJIeKo-
NMUTalonide, JKUBYIHe HA Pa3HbIX KOHTHHEHTAX.

JKusnennsie GOPMBI NTHN, PA3IUYAIOT IO THIIY UX MecTOOOH-
TaHusd U cnocoby NoOLIBAHUA IIMIIH, & ¥ pel6 — B OCHOBHOM IIO
topme Tena. dKusHenusle hopMuI obHUTaTeN el BOZOEMOB TaKKe
BBIZEJAIOT §I0 THIy UX MecrooOuraHmii. Tak, B BoAHOH ToJjmIe
MeJIKHe OPraHu3MBI 00pa3yIOT NJAGHKMOH (OT I'ped. nAGHKMOC —
6ayxaaommii), TO eCTh COBOKYIHOCTh OPTaHM3MOB, JKHBYIINX
BO B3BEIIeHHOM COCTOAHMHU M HECNIOCOOHEIX NPOTHBOCTOATEH Teve-
HuaM. OGutarenu rpyura o6pasyroT 6enmoc (OT rped. eHmoc —
rayouHa). K oTmenbHBIM KU3HEHHBIM (DOPMAM OTHOCATCS Opra-
HU3MBI, JKUBYIIHE Y IIOBEPXHOCTHOMH IJIEHKH BOALI WJIH Ha pas-
JHYHBIX TBePABIX CybcTpaTax.

Cxonnble KU3HEeHHBIE (JOPMBI BOBHHKJIHM B Pe3yJbTATe dBO-
JIIOIMH, TPOUCXOAAINEIH B CXOOHEIX 9KOJOTHYECKHUX YCIAOBHAX Y
CHUCTeMaTH4YeCKH Da3HbIX OPraHU3MOB: HaNpHUMep, KEHTypy H
TYIIKAHYUKYU, JeJb(OUHB! H pHIOBI, NTHUB K JIETY4YHe MBIIIHN,
YepBH X 3MEH U T. A.

Henpss cuuraTh, 4TO, IpeTepneB PAL IMy0OKNX H3MeHeHMit
B mpolecce 3BOJIOINNM M AOCTUTHYB 0oJbIIOro pasHoobpasus,
SKMBafA IIpUpPOJA 3aCTHLIIA B HeM3MeHHOM o0snKe. OHA NMPOZOII-
maeT MeHAThes. Y 914 criocoOHOCTE OPrauN3MoOB K M3MEHeHUIO
ABJIeTCA BaKHeHmum dakTopom, oGecieunBalOIIUM COOTBET-
CTBMEe MeXX Ay OpraHu3MaMHu U cpeJoil UX oOMTaHuA.

Purmer axu3nn. BaxxHad posib B NOAREPKAHHU COOTBETCTBHA
MeXKJy OpraHu3MaMHU M CPeJoil IIPUHAIEKHT He TOJBKO .Mopdo-
JIOTUYECKUM, HO ¥ PU3NOIOrHYeCKNM U3MEHEHHUAM, 8 TaKyKe I10Be-
JeH4yeCcKHUM peaknusaM. Co BpeMeHeM J1i00bIe 9KOJIOTUYECKHE YCIIO-
BUA HU3MEHSAIOTCA. T M3MEeHEHUA MOrYT MMeTh PasIWYHBINA Xa-
pakTep: GBITH YUKJIUYECKUMU, TO €CTh IOBTOPHIOUIMMUCH yepes
Gostee nU MeHee paBHBIE IIPDOMEKYTKHM BpPeMeHH; HANPABJeHHbL-
MU, TO €CTh M3MEHSIOUIMMUCA JIMUIb B ONpPeNeNeHHYI0O CTOPOHY;
xaomuyecKuMmiu, TO €CTh HeolpeJejieHHBIMH, TLIOXO MpeACKa3ye-
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MbIMH. Hu cTpoeHne oprannama, HH ero nopefieHHe He MOr'yT COOT-
BETCTBOBATH BHEIIIHUM YCJIOBHAM, He MBMEHSACH BMeCTe C HUMH.

CMeHa BpeMeH roja ABJIAETCA NEPHOAMYECKH IMOBTOPAIO-
IMUMCHA, MM INUKJIMYECKHM, U3MeHeHHMEeM, TaK JKe, KaK M II0-
oyepesHOE HACTYIJIEHNE TeMHOTO M CBETJIOTO BPEMEHH CYTOK,
MPUJIKMBA ¥ OTJIUBA.

MHorokpaTHOe Bo3felicTBHEe IMKIWYECKUX M3MEHEHHI mpu-
BEJI0 K BO3BHUKHOBEHHIO XapaKTEePHHX (PM3HOJOrHYEeCKHX PHUT-
MOB, KOTODBEIe TaK)e CTaJH LHMKJHYecCKMMHU. TakoBBI, HanmpH-
Mep, Auanaysa (cocTogHHe (PMIMOJOTHUECKOTO [TIOKOA) HACEKO-
MHIX, e}KerojfHoe cOpachlBaHNE JHCTBBI INCTONATHBIMH epeBb-
AMH, NPHJIMBHO-OTJIMBHEIA PHTM NepeMellleHNS >XHBOTHHIX,
ob6uTalomMX B 30He NPHUJIMBa (HanpuMmep, KpaGoB), Ce30HHBIH
IIHKJ H3MEeHeHUA I'YCTOTH MeXa Y MJAeKOIMUTAIOIINX.

Cnoco6HOCTh OPTAHM3MOB K IMKJIWYECKHM U3MeHeHuaM (06-
pasa XM3HH, CKOPOCTH (PHM3NOJOrHYeCKHX NpPoueccoB, HEKOTO-
PBIX CBOJMCTB BHEIIIHErO U BHYTPEHHErO CTPOEHHS) TAKXKe Ipex-
cTaBasieT co6oil 9BOJIOMOHHBINA, BOSHMKIIHUKA B mpolecce ecre-
CTBeHHOTO OTOOpa MmpH3HaK. JKMBEIE cyIecTBa, KOHEYHO, He
cmoco6HBI K mpeAsujeHHMIo O6yaymux wameHenuit. Mx o6paa
JKM3HHU TpeAcTaBiigeT co6oil JHUIINL OTpaKeHUe UCTOPUM KU3HU
MHOTHX NpeAIIeCTBYIOIIUX MOKOJeHMI, B XoAe KOTOpOil mmpo-
HM30IIIJI0 3aKpell/leHHe TAKHX CBOMCTB OpPraHM3MOB, KOTOpDHle
HANJIYYIIUM 06pa3oM OTBeYaloT YCJOBHAM UX CYLIECTBOBAHMS,

Cnocof6 mepesxmBaHMA OpPraHM3MOM IMKJIHYECKHX H3MeHe-
HHI B OKpPYIKamouieii cpeie 3aBUCHT OT IPOAOIIKUTENBHOCTH €T0
sKU3HU. JKH3HD OMHOKJETOYHBIX BOAOpPOcJeH, MOAOOHBIX XJIO-
peilje, MOXKeT NPOJOIKATHECA BCEro JHIIbL OAHU CYTKH. J{U3Hb
Iyba, cJIOHA, KNTaA HJIH YEJIOBEKA BMEIIaeT MHOTOKPATHYIO CMe-
HY BpeMeH rofia, 8 ¢ HUIMHM — r'0JIONOBOK MJIH, HaoBopoT, u3obu-
JIMA MUIMH, CYPOBBIX MCHBITAHMH MM HOJHOTO 671aronoayuus.
KopoTKas mpoAoJKUTENbHOCTD KU3HU CrOCOOCTBYET BBICOKOM
cneyuaau3ayuu OpraHu3MoB, TO eCTh UX NIPUCIOCO6IeHHOCTH K
CTPOro ompefejieHHLIM yCa0BUAM. Tak, HeKOTOphle HACEKOMBIe
BBLIETAIOT U3 KYKOJIOK JIMIIB NOCJe TOABJIeHNA Ha PACTeHUsIX,
ABIAIONIUXCA HX KODMHUJIBILAMH, JTUCTHEB HUJIH IIBETKOB (HAIIDH-
Me], BCeM U3BECTHRIM Mai¥CKHH KYK).

MITuns!, MJIeKonKUTalOmMMe ¥ PHIOBI MHOTMX BHAOB COXpPaHS-
10T aKTHBHOCTDL B TeueHHe Bcero roga. OHM MeHee CIlenuAaIN3H-
pOBaHH! M 06/184a10T PAAOM CBOMCTB, ITO3BOJIAIOIIMX UM CIPaB-
JATHCA € TPYAHOCTAMH, BO3HMKAIOIIMMM TNIPH CE30HHBIX HJIN
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MHbIX W3MEHEHUAX YCMOBUA XMU3-
HW.
Pa3Hble OpraHnW3Mbl, KOHEYHO,
No-pasHOMY pearupytT Ha Ce30H-
Hble M3MEHEeHUs KnumaTta. Menkue
MAeKonuTaluue, Hanpumep no-
NEeBKN W NECHble MbllWW, 3UMYIOT,
Bnagas B CMAYKY WM NpAyYsAcCb B
YKPOMHbIX MecTax. [pyrue nocry-
nalwT MHaye: Ha U3MEHEHWe ycno-
BMI CyLLeCTBOBAHUS OHW OTBEYAKT
M3MEHEHWEM CTEMeHn Tenaousons-
UMKN Tena. Y XWBOTHbIX, 06uTal0-
WMX B YCNOBUAX CYPOBOI 3UMbI, K
HacTYNNeHU XO0N04OB MeX rycTte-
eT, YyBenuyuMBaeTcs €ro AnuHa.
Puc. 10. TMpumep ce3oHHbix B page cnyvyaeB MeHAeTCA U OKpa-
M3MEHEHMi OKpacku Mexa y cka, Hanpumep Yy 3aliua-Genska.
3aiila-6enaka Takune Npucnoco6neHns momorarT
XXMBOTHbBIM He TONbKO YybGepeubcs
0T X0/n0fa, HO U MacknuposaTbcs OT Bparos (puc. 10).

M3 BCEX CE30HHbIX M3MeHeHWIi obpasa XXU3HWM Haubonee 3a-
MeyaTeNibHble Te, YTO CBA3aHbl C NepPEMELLEHNAMN, NN MUTpa-
UMAMMN. ITO MOTYT ObITb NepPeMelleHNs B yOeXxulla nam macco-
Bble MepecesieHns B MHble KNumaTtmyeckue obnactu (Hanogobue
eXerofHblX NepeneToB NTUL, NN MUTPALLUIA CEBEPHbLIX OJIEHEN).

PacTeHNa W NPUKPENeHHble XWBOTHble MepeMelLaTbCA He
MOTYT, 3aTO UMEHHO Y 3TUX OPraHU3MOB CE30HHble U3MEHEHUS
CTPOEHMA MPOABNAOTCA Hanbonee ApKoO. HekoTopble pacTeHus,
XXMBYLLME B 3aCYLINMBbIX pailoHax, 06pasytoT B TeYeHNe 0AHOI0
roga TpM NOKONEHUSA NUCTbEB, MPUYEM MNCTbSA KaXXAOro U3 no-
KONeHnn o6bnagaldT CBOMM XapaKTepHbIM CTpoeHueM. Hanpwu-
Mep, Y HEKOTOPbIX M3 HUX BO BPEMSA BJIAXXHOTO Ce30Ha obpasy-
l0TCA CPaBHUTENbHO KPYMNHble NNCTbS; BO BpeMs 60nee 3acyll-
NNBOTO Ce30HA OHM OMajalT, a HAa CMEHY UM MPUXOAAT COBCEM
MefNKue NNCTbA, AN Yewyinkn. NHorga ncyesaet v Takas nu-
CTBa, TOrf4a pacTeHue NMPOBOAMT Haubosiee 3acyLINNBLIA Neprog
NWWb C 3efIeHbIMU CTE6MAMN fa KON UYKAMMK.

B pa3nnyHbIX yyacTKax 06MTaHWs Ha hOHEe CE30HHbIX M3Me-
HEHUI BHEWHMWX YCAO0BUI MOTYT MPOUCXOLUTb WUX pasHOHa-
npaBneHHble, CAyyaliHble Kone6aHWs, BAUAKOLLUE Ha XMU3He-
neATeNbHOCTb OpraHn3MoB. Kak nmpaBuao, TaKUM U3MEHEHUAM
Hanbonee NOABEPXKEHbI KNMMaTUUYeCKne ycnoBusa. BonbinnHCT-
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BO OPraHM3MOoB MOTYT CPaBHUTENbHO IEFKO NepeHoCnTb Koneba-
HWA YCNOBWIA XW3HU, He BbIXOAALWME 38 PAMKU MPUBbLIYHBIX U
cliyyarolwmecs B paioHax, KOTOpble [aBHO OCBOEHbl AAHHbLIM
BMAOM. Ype3BblYallHO CypOBble YCN0BUA (0OYEHb XONOAHbIE 3U-
Mbl, ANNTeNbHbIE 3aCyXW W T. M.) MOrYyT NPUBOAUTL K ruéenu
4yacTu ocobeli. B aTuX cnyyasx B NpeuMyLLeCTBEHHOM MOOXe-
HUWN OKa3blBalOTCA Te FPynmnbl OPpraHU3mMoB, KOTOpble 06najalT
6onee WNPOKMMM TpaHULaAMKN pacrnpocTpaHeHUs 1 6onee BbICO-
KO CKOPOCTbIO CaMOBOCMPON3BOACTBA.

EcTecTBeHHbIn 0T60p. KOHBEpPreHTHaa 3BoNOLUS.
|.|J MapannenbHaa sgonwouna. Linknmyeckme nsmeHeHuns
YCNOBUIA >XN3HW. Cneynanunsaynsa. Murpayum.

Xn3HeHHble POpMbl. PUTMbl >XN3HW.

1. Kakue 13 nmerowmxcs pakToB no3Bosgl0T roBOPUTL

0 COOTBETCTBMU MEXAY OpraHuamamm u cpefoii ux o6utaHma?
2. B uem cocToAT oTAMunsA B cnocobax nepexusBaHms
LUKANYECKNUX U3MEHEHWIA BHELWIHENR cpefbl XXU3HU Y
OpPraHM3MoOB C pa3HO NPOSOMKUTENBHOCTHIO XXU3HUN?

3. Kakoe 3HayeHue B NpUPOLE UMET XU3HEHHbIE POPMbI
pPacTeHUn N XXUBOTHbIX?

MpuBeanTe U3 Kypca 6uonormm npuMepbl agantayui
VI (nprucnocobneHnn) y XXKMBOTHbLIX U pacTeHU, XUBYLLUX
B CXOAHbIX YCA0BMAX. [10 CBOUM NUUYHLIM HabNOAEHNAM
B MPUpOAe pacckaxmuTte 06 afanTalnu XXMBOTHbLIX U pacTeHUi
K CE30HHbIM U3MEHEHWSM YCOBUMA XU3HMU.

1.7. SHepreTn4vecKui GroIKeT
N TeN/0BOWN 6anaHC opraHmsma

MopfepXaHue XU3HU N060ro opraHuama TpebyeT 3aTpart aHep-
rMmm un HyxXpgaetca B noTpebneHnn Tenna, Heob6xoauMmoro ans
OCYLLECTBNEHUA OCHOBHbIX (HU3NONOTUYECKUX U BUOXUMUYe-
CKUX peakuuid.

DHepreTnyecknin 6roaxKeT. MoTpebNeHNs 3Heprum Tpebyet
nobasa npomucxofauias B opraHusme paborta. B npouecce Halwe-
ro ibIXaHuns, HanpuMep, 3Heprusa pacxofyeTcs Ha 3aKkaumBaHue
aTMOC(epHOro Bo3fyxa B Nerkue, Ha peakLnMn NOrnoweHns Ku-
cnopoja remMorfsiobuHom, Ha AOCTaBKY KWCN0pojda C TOKOM Kpo-
BM B pa3/IM4Hble OpraHbl. Kpome TOro, aHeprua pacxogyercs Ha
OBUXEHWE, POCT, pasMHOXeHWe, MOAJepXaHWe WHbIX BWAOB
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XWN3HeJeATeNIbHOCTN OpraHn3amMa. Bcio HEO6XOAUMYIO 3HEPTUIO
OpraHu3Mbl MOMy4yaloT N3BHE N B OTPAHUYEHHbBIX KONUYECTBAX.

OrpaHW4YeHHOCTb 3HEPTreTUYECKUX PECYpcoB fAeflaeT 0uYeHb
BaXXHbIM MpOLECC X NnojpasfeneHuns, ToO eCTb MCMOb30BaHUSA
Ha pas3fIMyHble HYXAbl. TO, KAKMM 06pasomM opraHum3m pacnpe-
LenseT 3Hepru U gpyrve pecypcbl 4ns CBOUX NOTpebHOCTE,
npefcTaB/ifeT Ype3BblUaliHbli MHTEPEC C TOYKM 3PEHUNS MOHU-
MaHMWA B3aMMOOTHOLUEHWI A OpraHM3ma C OKpy>XXatolleldi cpefoi.

CoOTHOWEHME MeXAy noayyaemol OpraHuM3aMoM 3a TOT WM
MHOWM OTpPEe30K BPEMEHU 3HEprueli U ee pacxofoM Ha Nojnepxa-
HUEe Pas3/IMYHbIX MPOLECCOB XWU3HEAeATeNbHOCTU — 3TO 3Hepre-
TUuYeckuin 60a>keT. OH TECHO CBA3aH C pa3mMepamu Tena u obpa-
30M XWN3HW pacTeHUA NN XKXUBOTHOr0. O6Liee KONNYeCTBO 3HEp-
rmm, 3aTpayMBaeMoe OpPraHM3MoOM B €AUHULY BpeMeHW ANS nofg-
JEep>KaHua >KMU3HefeaTenbHOCTW, BO3pacTaeT C YBENMYEHUEM
mMaccbl Tena. Tak, KpYMHbIM XXUBOTHbIM ANA NOAAEPXaHWs CBO-
ero CyuiecTBoBaHUA TpebyeTca 60MblIe 3HEPTUU, YEM MEKUM.
YT0o6bl MONYYNTH HEOOXOAUMOE KOIMYECTBO MUK, KPYMHOE XU~
BOTHOE [LO/DKHO MepeMeLyaTbCs no 60nee 06WMPHLIM NPOCTPaH-
cTBam, TO eCcTb NpojensiBaTb 60nbWY paboTy, Yem noTpebnsto-
Lee CXO4HYH NULLY XXMBOTHOE HEBONbLINX Pa3MepPOB.

3aTpaTbl 3HEPruM Ha nepefBUXEHUE 3aBUCAT HE TONbKO OT
Macchl Tefla 1 obpasa XXU3HU opraHM3Ma, HO TakXe OT xapakTe-
pa ero nutaHusa. MNuwa TpaBOAAHbLIX XXUBOTHbIX, MOeAA L UX
3efleHble 4acTU pacTeHU (Tex, KOTOpble nacyTcs, 06benas Tpa-
BY M OWMMNbIBasi NUCTbS C 4epeBbeEB), 00bIYHO NMEETCS B N3ObIT-
Ke. M0O3TOMy Takue XWBOTHble, KakK MNpaBW/i0, He 3aHUMaKT
60NbWNX TEPPUTOPUA. XULWLHUKN N Te TPaBOSiLHbIE, KOTOpbIE
BbIHYX/J€EHbl MCKaTb CBOK MUYy (Hanpumep, NuTarolmecs ce-
MEHaMW 1 naogamu), 4acTo TPaTAT MHOF0 BPEMEHMW W SHEPTUun
Ha MOMCK, NepemMelLascb Mo 60bWNM NPOCTPAHCTBAM.

MepBy rpynny XXMBOTHbIX MPUHATO HA3blBaTbh «>KHELAMMU»,
a BTOPY — «OXOTHUKAMU». «XKHelbl» 06bIYHO UCMOMb3YIOT
MUY, MMEKLWYCA B M300MINKN, @ «OXOTHUKU» Cheunannsn-
poBaHbl Ha A406bIBaHMK 60nee peAKONn Nuwmn. «OXOTHUKM», KakK
MpaBuio, aKTUBHO OXPAaHAKT 3aHATbIA UMW y4acTOK TEPpUTO-
pun. Takoe CBONCTBO XXWBOTHbIX Ha3blBaldT TEPPUTOPNANbHO-
cThbio (6onee Nogpo6HO 06 3TOM NOHSATMMU CM. B rnaee 3). «XKHe-
Ubl» PeAKO 3aliULLaloT CBOK TEPPUTOPUID.

B npupoge nouYTWM HET pPe3KMX rpaHul, OTCYTCTBYKT OHU W
MEXAY <«OKHeLaMu» W «OXOTHUKaMU». XXUBOTHbIX, OWMUMbI-
BalOWMX NUCTbS C KAKOro-nn6o pefKoro gepesa, N0rMyHee oT-
HECTN K «OXOTHMKaM», YeM TeX, KOTOpble NUTATCA CeEMeHaMu
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CWpallHHbI A

conHeXX>1 Ceet Mepensnymetine

Mpwoii
conHeuY!»* ceer
ennoobmeH 3a cyet
f wncnapenus

. N KOHAeHcaumun
OTpakeHHbIin

COJIHEYHbIN cBET
-nbmey

BBLLIEC-Ta
TennoobmeH 3a cyeT usnyyeHve

Puc. 11. Cxema TennioobMeHa y XWUBOTHbIX

KaKoro-Hnb6yab 06bl4HOro pacteHuna. OfgHako nofgobHble npome-
XYTOUYHbIEe TUMbl BCTPEYarTCA AOBOLHO PELKO.

B palioHax, 6egHbIX NULLeil, HaNnpUMep B MYCTbIHAX, XXUBOTHbIE
4N AO6blYN CBOErO MPOMUTaHUS BbIHYX/AEHbl NepeABuraTbCs no
60/bWMM NPOCTPAHCTBAM, YeM B paiioHax, rae nuuia B M306unumu.
O6LWNPHbIE NHANBUAYANbHBIE YYACTKN XXUBOTHbIX, 06MTalOLWLNX B
YCNOBUAX HEJOCTaTKa KOPMOB, CMOCOOCTBYIOT NOAAEPXAHMNIO HU3-
KO/ MNOTHOCTM o6uTaTenein aTux MecT. JTo, B CBOK 04Yepesb, npe-
NATCTBYET pPa3BUTUIO 06LLECTBEHHOro obpasa XW3Hu. [MoaTomy
CMOXHOEe 06LLeCTBEHHOE NOBeAEHNE XNBOTHbLIX 06bIYHO BO3HUKAET
B MNpoLecce 3BOMOUUN Y «KHELOB» WU Y 0YeHb MOABUXHbBIX
«OXOTHMKOB» (MPUMEPOM MOTYT CNYXWUTb AeNb(PUHbI).

JHepreTnyeckas CTOMMOCTb ABMXXEHWUS 3aBUCUT KaK OT Be-
NWYNHBI TeNa XWBOTHOTO, Tak M OT XxapakTepa caMoro ABuXe-
HuA. MepeaBuXKeHMe Mo cywe TpebyeT HaMbonbWKUX 3aTpart, No-
NneT XapaKTepu3yeTcsa HEKOTOPOil cpefHeli BENUYUHOI 3Hepre-
TUYECKMX 3aTpaT, a NylaBaHWe Npu XopoLleil 06TekaemocTu Te-
na N HeliTpanbHOM NnaBy4yecTn Hanbosiee 3KOHOMUYHO.

TennoBoW 6anaHc opraHuaMa. TennoBbIM 6anaHcoMm opra-
HM3Ma Ha3blBaldT COOTHOLIEHWE MEXAY KO/M4YeCTBOM MONy-
4aeMoro M 0TJaBaeMOro BO BHELWHIOK cpejy Tenna 3a TO0T Uau
MHOW nepuop BpemMeHu. B uenom, 3Tu BeAWYUHBLI LOSKHbI
6bITb TOYHO YpPaBHOBELUEHbI; B MPOTUBHOM CAy4yae, OpPraHu3m
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6ypet nn6o neperpesaTbCcs, NM60 Nepeoxnaxpgatbcs (puc. 11).
TennoBoli 6anaHC TeCHO CBfA3aH C 3HEpPreTMYeckum 6l gXe-
Tom. lMogpepxaHue TennoBoro 6anaHca opraHu3ma, Haxopgs-
Werocs B yCNOBUAX HEMOCTOSSHHOW cpeAbl, TpebyeT BbipaboT-
KM pasHoo6pas3HbiX MNPUCNOCOGMEHUIA U, KOHE4YHo, 3aTpaTt
3Heprum. XXuBble cyulecTBa MCNOMb3YKT AN 3TOr0 pa3HO06-
pasHyl TaKTUKY.

B pasHoe Bpems CYTOK WIu B pasHble CE30HbI roja Temnepa-
Typa OKpyXawlen cpesbl MOXeT MeHATbCHA, CTaHOBACb TO
CANWKOM BbICOKOM, TO CAMWKOM HU3KOA NO CPaBHEHUH C On-
TUManbHbIMUW ANA faHHOTO BUAa. XXMBOTHbIE, obuTar L me B yc-
NOBUAX XApPKOTo Kaumarta, LOMKHbI M3beraTb neperpesa Wu,
cnepoBaTeNibHO, AO/MKHbI BblTb CMNOCOO6HBLI 3DHEKTUBHO paccen-
BaTb TENJO, COKpallias TennoBble Harpy3ku. XXMBOTHbIE XO/04-
HOFO0 KNumaTa, HanpoTWUB, BbIHYX/AEHbl M36eratb Mepeoxaax-
LEeHNA — B X0fe 3BOMOLUM Y HUX MOSBUINCH 3PGHEKTUBHLIE
cpefcTBa yfAepXaHus Tensa, HaNnpuMep Mex, Mepbs, XWpoBas
npocnoika.

Ons noppepXxaHua TennoBoro 6GanaHca OpPraHW3m MOXeT
MPOCTO «MO3BOMATb» €ro TemrnepaTtype cnefoBaTb 3a U3MeHe-
HMAMW TemnepaTypbl OKpyXatuweli cpeabl. Beab cpegHeropo-
Basi TemnepaTypa B N060A TOYKe 3eM/IM OCTaeTCA MOCTOSAHHOIA.
OueBnAHO, YTO BCe HEOOXOAMMOE TEN/O TAKON OpraHn3M MOXeT
nonyyatb TONbKO M3BHe. OpraHuM3Mbl, NoayvarkLliMe CBoe Temnso
M3 OKpYyXalLwei cpedbl, Ha3blBAOT 3KTOTEPMHbIMU.

Lpyroit KpallHWin cnyyain — nopgepXaHue NOCTOSHHONW TeM-
nepaTypbl Tena nNpu nomowm HU3MONOTNYECKNX MeXaHU3MOB,
KOTOpble CMOCOBCTBYHOT pacCeMBaHUIO NINLWIHErO Tensa B Ten/ble
nepuoabl U yLepXaHuio ero — B XonogHble. )XKUBOTHbIE, NPOU3-
BOAALWMe 60NbWYI 4acTb COGCTBEHHOrO Ternsa 3a cyeT 6UMOXU-
MUYECKUX OKUCNUTENbHbIX peakuuil, OTHOCATCH K 3HAOTEPM
HbIM OpraHm3Mam.

Bce pacTeHNs M 60NbIWIMHCTBO XWBOTHbIX OTHOCATCA K 3K-
TOTEpPMHbIM OpraHmMamam, nojaydamwum Tenno u3BHe. Ha-
CTOAWME 3HAOTEPMHbIE OPraHU3Mbl — TONIbKO NTULbI W MJe-
KonuTalwWwme, HO AaXe CPean HUX eCTb UCKHOUEHNS.

OHAOTEPMHbIE XXMBOTHbIE MOTYT aKTUBHO PeryjmpoBaTb TeM-
nepaTtypy Tena. OfHaKo 415 MNOAAEPXAHUSA MOCTOSHHOW Temne-
paTypbl Tefna TakOMy XWBOTHOMY TpebyeTcs ropasgo 6onblie
aHepruu. Mo3Tomy gaxke Npu oNTUMaNibHBIX TeMNepaTypax cpe-
Obl 3HAOTEPMHbIE ee 06UTaTeNn NOTPEBAAOT 3HEPTUIO BO MHOTO
pa3 6biCcTpee, YeM 3KTOTepMHble. B xonogHoe Bpemsa roga no-
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Puc. 12. TlycTbiHHag auwepuua: 1 —yTpoM, 2 — B NoNAeHb

TpebneHve 3HepPrum y 3HAOTEPMHbIX OpraHu3MoB euie 6onee
BO3pacTaer.

PerynupoBaTb TemmepaTypy MOryT He TO/IbKO 3HAOTEpPM-
Hbl€, HO U 3KTOTEPMHble OpPraHnW3Mbl, MepeMeLasicb B 30HbI C
noaXoAdlW MM TeMnepaTypHbIM peXxumoM. B onpegeneHHbIX
YCN0OBUAX MNOAOGHbLIA TUM peryavpoBaHUS AaeT OopraHusMam
Ja)e HeKOTOpble MpeumylecTBa. Xopolwel wunawcTpauuei
ABNAeTCA MoBefeHWe NyCTbIHHOW fAwepuubl (puc. 12), Beay-
e AHEBHO 06pa3 »XM3HWU. PaHo yTpom, Korjga TemnepaTtypa
BO3JyXa HMU3KaA, Auepuuya BblbupaeT yyacTok ¢ Hanbonee Te-
MAbIM MWKPOKAMMATOM (Heb6onbwue yrny6neHns Ha OTKpbI-
TON MeCTHOCTM WAW CTBO/bI [epeBbeB), cTapascb pacnoso-
XUTbCA TakKUM 06pa3oM, 4TOObl COMHEUYHbIE NyYM MNafanu Ha
Hee Mog NPAMbIM yriom. Mo Mepe NOBbIWEHNS TeMnepaTypbl B
TeyeHMe AHS fAlWepuLa HauymHaeT McKaTb 60/ee MpPOXnafHblii
3aTEHEHHbI y4yacToK. TakuM 06pa3omM OHa MOXET COXpaHATb
aKTUBHOCTb B TeuyeHue 6onee MPOLOMKUTENBHOITO BPEMEHMU,
yem npu TemnepaType, KOTopas NacCMBHO cnefosana Obl 3a
M3MEHEHUEM OKpYXatoLled cpeabl.

CoxpaHeHMe aKTMBHOCTW MO3BOMAET MYCTbIHHbIM SAULEPW-
UaM YCMewWwHO MCNoMb30BaTb CAyYaHble UCTOUYHUKU MULWU ©
3KOHOMMUTb 3HEPTUI0, KOTOPYI BbIHYXAEHbl TPAaTUThL Ha OXfa-
XAEHNe B XapKoe BpPeMS CYTOK 60/bWMUHCTBO 3HAOTEPMHbIX
nTUL U MAekonuTakw wmx. He cnyyaiHo YMCNEHHOCTb W epuly
B 3aCyLll/IMBbIX paiioHax 60Mblie, YeM YUCAEHHOCTb MTUL W”
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mMnekonuTarowmnx. Jleca n cTenn npeacTtaBnsatoT coboli cnmu -
KOM MpoXnafHble N 3aTeHEeHHble MECTO0OMTaHWS AN 3KTO-
TEPMHbIX fALLEPUL,, KOTOPbIe He MOTYT 34eCb AOCTaTOYHO MpPO-
rpeTbCs Ha CONMHUEeNneKe, 4Tobbl CTaTb aKTUBHbLIMMU.

KOHEeYHO, 3KTOTEPMHbIE XWNBOTHble 60nee yA3BUMblI K CAYy-
YallHbIM M3MEHEHMAM BHELIHeil TemnepaTypbl. Jaxe npu oT-
HOCUTEeNbHO HebonbwWMX KonebaHusX Temnepatypbl (npu ee
OTKNOHEHNWN OT camoi 6naronpuaTHOW — ONTMMyMa) aKTUB-
HOCTb TaKMX XXWBOTHbIX MajaeT, U OHU YXXe He MOryT npo-
ABUTb [O/KHON pPacTOPOMHOCTU B OCBOEHUW PECYPCOB WU
bercTee OT XUUHUKA. C APYroin CTOPOHbI, UX 3HEPTeTUYecKue
NOTPe6GHOCTU MWHMUMASbHbLI, YTO JaeT B psifie Cly4yaeB UM He-
Manble MpeMmylecTBa. DHAOTEPMHbIE XWUBOTHble 6onee yc-
TOMYMBLI K TeMNepaTypHbIM KOneb6aHUAM, HO pacniaynBalT-
cA 3a 3T0 6OMbLWIMM Pacxo4oM 3HEPTrUM U COOTBETCTBEHHO MO-
BbILUEHHON MOTPEBHOCTbIO B UCTOYHNKE SHEPTUM — MULLE.

| O6Lee KONMNMYECTBO NOTPebNAEMON aHePTUK.

.. JHepreTUYeckuii 610a>KeT. «OXOTHUKN». «XKHeLbl».
Tennosoli 6anaHc. TeppuTOpPManbHOCTb. QKTOTEPMHbIE
N 3HAOTEPMHbIE OPraHn3Mbl.

n 1mKakas cBA3b CyLecTBYeT MeXAy noTpebaeHneM 3Heprum
e M pasMepamu opraHn3moB? 2. B Kakoli cpefe aHepreTuyeckas
CTOMMOCTb ABUXEHUSA MUHUMaNbHa? 3. B KaKux ycnoBuax
pasnuyHbie cnocobbl NogaepXXaHua TennoBoro 6anaHca
OpraHn3MoB faloT npenmyuiecrsa’?

1.8. SKonornyeckasa Huwla

MOXHO N1 CBECTW BOEAMHO BCe Te CBEAEHWUS O B3aMMOOTHOLIE-
HUAX OpraHM3mMa MW cpefbl, KOTOpble 6bIAM MOMYy4YeHbl BamMu B
AaHHON rnaBe? OTBET Ha 3TOT BOMPOC faeT COAepXXaHue 3TOro
He60NbWOro, HO BAXHOr0 MaTepuana.

JKonoruyeckas HuUWa — OAHO W3 LEHTPaNbHbIX MOHATUN
39KONOTrnmn. IT0 NOHATUE CBOAUT K 06LLEMY MOKas3aTent BCe, B
yeM HYX[alTCs OpraHuM3mbl, TO ecTb BCE HEO6XOAMMble YCO-
BMUA W PECYpPCbl, a TaKXe PO/b, KOTOPYI BbINOMHSAET [AaHHbI
BUA B 6MOTMYECKOM co0b6LecTBe. TEPMUH «3KONOTMYECKas HU-
Wwa» UCNnosb3yeTcs BO MHOXECTBE 3HAYeHUiA. MOSACHNM 3TO Npo-
CTbIMW MpUMepamu.

OpraHu3mbl Nt060Or0 BMAa MOTYT BbIXWBaTb, pacTu, pas-
MHOXaTbCs, TO eCTb MOAAEPXMNBATb CBOK YMCNEHHOCTb NULWb
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Puc. 13. 3Konoruyeckue HUWW: 1 — ofHOMepHas Npoekuus (Ha TemnepaTyp-
HYI0 OCb); 2 — ABYXMepHas npoekuus (Ha N10CKOCTb: TemmepaTypa — BaX-
HOCTb); 3 — TPeXMepHas NPoeKUMs (HWLLa B NPOCTPaHCTBe (DaKTOPOB: TeMmnepa-
Typa — BNAXHOCTb — OCBELLEHHOCTb); 4, 5 — MHOrOMepHble

B OMpefeneHHbIX TeMnepaTypHbIX rpaHuuax. Onpegensemblii
3TUMM FpaHULaMy MHTEpPBaN M eCTb 3KONOTMYeCcKasa HuMLWa no
TemnepaTtypHoMy hakTopy. Takyl HULIY MOXHO NPeACTaBUTH
rpauyeckn B BUAE MPOEKUUW KPWUBOA TonepaHTHOCTM (M30-
6paXKeHHOW Ha pucyHke 4) Ha ocb abcyucc (puc. 13.1).

CoBeplweHHO fICHO, 4TO TemnepaTypa (Kak n no6oin gpyroi
BHEWHWIA (haKTOp) BO3AENCTBYET HAa OPraHU3M B 3aBUCUMOCTM
OT NpoYux ycnosuin. NMpeactaBum, YTO OpraHM3Mbl paccmart-
puBaeMoro BuAa CNOCO6GHbI BbIXXMWUTb W OCTaBUTb MOTOMCTBO
ANWb NpW BNOJSIHE OMpefeneHHOW BAAXHOCTU BO3JyXa — He
60/ee N He MeHee onpefeneHHbIX 3Ha4YeHWi. Mpu 04HOBPEMEH-
HOM PaccMOTPeHWMN BAUSHUA TemnepaTypbl U BAAXHOCTU rpa-
thmnyecknin obpas 3KONOTMYECKON HMULWIKN CTAHOBUTCS ABYXMep-
HbiM. Ero MOXHO M306pa3uTb yXe B BUAe MAOCKOW Qurypbl
(puc. 13.2).
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Puc. 14. 3Konormuyeckas HuLLIA KPeBETKM M0 ABYM (haKTopam

Ha pucyHke 14 npepctaBneHa urypa, nsobpaxaruias ako-
NOTNYECKY HWULWY OLHOFO0 U3 BUAOB KPEBETKM MO TeMnepaType
M CONIEHOCTH, TO CTb MO ABYM (PakTopam. 3TO NpuMep ABYXMep-
HOW HMLWIK, N3 KOTOPOTO ClefyeT, YTO ONTUMabHble 414 cyLe-
CTBOBAHUA [aHHOT0 BMAA TemnepaTypa M COMEHOCTb HaxoaAaTCs
COOTBETCTBEHHO B npegenax 12—25 °Cun 20—38% .

Ecnu xe, Kak v nonaraetcs, BKAKOUYNTb B PaCCMOTPEHNE eLe
Kakoe-nnb6o ycnosue (Hanpumep, CBeT nnu pensed), 10 ovepes-
HbIM LIarom cTaHeT TpeXmMepHoe M306paKeHue HULWIK B Bufie
ob6beMHoro Tena (puc. 13.3).

TeMm He MeHee MPOLECC BKAOYEHUA AONONHUTENbHbLIX PaKTO-
POB MOXHO NPOA0OMKaTh (M0 aHanOrMnu) MbiCieHHO. KoHeuHo, B
3TOM cnyvae 60nee NOMHYK 3KOMOTUYECKYH HULLY YXXe HefNb3s
cebe npefcTaBUTb B BUAE CKOMbKO-HUOYAb ONpeaenieHHON pury-
pbl B MpPOCTPaHCTBE. MOXHO NULWb CKa3aTb, YTO 3TO MPOCTPaH-
CTBO COAEpPXUT B cebe CTONbKO M3MEPEHUIA, CKONMbKO (haKTOPOB
HEeo6X0AMMO Yy4ecTb ANA ONuUcaHWsa YCNOBWUIA CyLLeCTBOBaHUS
TOr0 UAM MHOTO BMAa OPraHU3mMoB.

MoHATME 3KONOTMYECKON HULLIKN MOXeT BK/OUYaTh B cebs He
TONbKO YCMOBWA BHELWHEN cpedbl, HO U pecypcbl, HEOB6X0AUMbIe
ONA XKU3HU XXUBOTHOIO UK pacTeHnUA. MOXHO roBopuTb, Hanpu-
Mep, 0 NULLEBOI HWLLIE TOFO AW UHOTO opraHu3ma. Ho gaxe ec-
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NN YC/IOBMA W pecypcbl AaHHOTO y4yacTKa cpefbl BronHe 6naro-
NPUATHBLI 419 OPraHNM3MoOB [aHHOTO BUAA, ero ANUTeNIbHOMY CY-
LLecTBOBAHMUIO MOTYT NPenATCTBOBAaTbL 0CO6GM APYrUX BUAOB, Ha-
npumep XWWHWKK, NapasuTbl WM KOHKYPEHTbl, MO03TOMY
6noTnyeckue B3auMoLeincTBUA TaKXKe BXOAAT B MOHATAE HULIN.

BaxHO cO3HaBaTb, YTO 3KONONMYECKAA HULIA HEe eCTb HEYTO
TakKoe, 4TO MOXHO YBUAETb rnasaMmu. IKONOrMYeckas HuWa —
OTBJIeYEHHOe NOHATUE, CBOAALLEe K 06 EeMYy noKa3aTento Bce, B
4yemM HYXAarwTCH OpraHM3Mbl, TO eCTb BCE HEOO6XOAMMbIE YC/O-
BUS U PECYPCbl B HY>XHbIX KO/IMYeCTBax.

N Tak, 3KOMOrMYecKy HULLY COBPEMEHHbIE 3KOIOTN onpeaens-
FOT KaK COBOKYMHOCTb BCEX (hakTopoB (YC/MOBUIA) N pecypcoB cpe-
Obl, B Mpefenax KOTOPOA MOXKET Cyl,ecTBOBaTb BMA B NpUpoje.

Tak, KeHrypy, 6M30H M KOpOBa, CUCTeMaATUUYECKW faneKkue
OPYT OT Apyra, 3aHUMal T CXO4HYK HULWIY B 3KOCUCTEME CTenei.

OfMWH 1 TOT XXe BUJ MOXET 3aHMMaTb pas/iInuHble 3KoNornye-
CKMEe HWULWKN B pasHbIX MECTOOOUTAHUAX UAKU reorpapuyeckmx
palioHax. X0opowumM NpMmMepom SIBNAETCS cam 4YenoBeK. B Heko-
TOPbIX CTpaHax OH 3aHWMMaeT NULLEeBYI HULY NAOTOALHOIO Op-
raHumsma, B Apyrux — TpaBoAfHOro. B 60MbWINHCTBE Xe cnyya-
€B Ye/I0BEK ABNAETCHA CYLLeCTBOM BCeAfHbIM. Ponb Yenoseka u
BECb ero o6pa3 XM3HU MeHsAeTCcs B 3aBUCMMOCTU OT TOrO, Ha Ka-
KO MCTOYHMK MWLM OH pacCYMTbIBAET.

OfHO 1 TO Xe MecToobuTaHue MOXET NMOPOXKAAaTb MHOXECTBO
HUW. JIeCHOM MaccuB, HaMmpuUmMep, MOXET NpPefoCTaBUTb 3KO0-
rmyeckre HUWKM MeNKUM nNTuuam, gybam, naykam, OrpoOMHOMY
MHOXECTBY [APYruMX pacTeHUl M XWBOTHbIX. Huwm BMAOB,
npeAcTaBAEeHHbIX B O4HOM U TOM XKe MecToob6MTaHuK, Yalle BCe-
ro pas/simyaroTCca, NPUYEM MHOTLa BeCbMa 3aMeTHO.

MecToo6uTaHMe. IKoNornyeckas Hula.

1. UTo Takoe MepHOCTb 3KONOTMYeCcKoi HMWK? 2. HasoBuTe
(hakTopbl, KOTOPble CNefyeT YYNTbIBATb MPU ONMUCAHUN
3KON0rnyeckoi HMWu yenoseka. 3. Kak Bbl NOHUMaeTe
pasnuune Mexay MOHATUAMMW «3KONOTMYecKas Huwa»

N «MEeCcToobuUTaHne»?

MonbiTanTecb N306pas3nTb 06pa3 HULWIK YenoBeka

B NPOCTPaHCTBE PAKTOPOB — «TEMMNepaTypa» M «KOAMYECTBO
MWW KN», BbIpaXeHHOe B Kanopusax, noTpebaseMbiX Ye0BEKOM
3a CyTKMU.
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KpaTkoe cogep>kaHue rnasbl X

XuBywune Ha 3emne opraHuM3Mbl O4YeHb pa3HOOOpasHbl. ITO
pasHoo6pasve NOoAAEpXMBAETCA WM3MEHUYUBOCTbIO (PU3NYECKUX
YCNOBUI KakK B MPOCTPaHCTBe, TaK U BO BpeMeHU. OpraHu3msl
pacnpefeneHbl N0 CBOMM MECTOOOMTAHMAM HE CAy4aliHO: MeX-
Ly opraHu3amamMmu v cpefoin umeeTca cooTBeTcTeBue. Ero npupoga
06bACHAETCS AeNCTBMEM MeXaHW3MOB eCTeCTBEHHOro otbopa. B
pe3ynbTaTe 3BOMOLUN Y PACTEHUIA Y XXWUBOTHbLIX BO3HUK/IN MOP-
(honornyeckne agantayum, To ecTb NPUCNOCOBNEHHbIE K YC/O-
BUAM MECTOOOUTAHWIA XXN3HEHHbIe DOPMBI.

dakTopbl cpegbl (abMoTmyeckne m BuoTumyeckue), onpepe-
nawuwmne pacnpocTpaHeHme n obunme opraHM3IMoB, MOXHO NOA-
pasfennTb Ha ycnoBua u pecypcbl. K nepBbiM OTHOCATCH, Ha-
npumMmep, Temnepatypa, BNaXHOCTb, CONEHOCTb; KO BTOPbIM —
BellecTBa, UCMOMb3yeMble OpraHn3MaMu And NOCTPOEHWA CBO-
ero Tefna M Kak UCTOYHWUKM 3Heprum. HexBaTka pecypcoB unu
HebnaronpuaTHbie (BbIXOAALLME 32 Npejenbl yCTONUYMBOCTU, TO
eCTb TONIEPAHTHOCTN, OPraHU3MOB) U3MEHEHMNS YCNOBUIA XU3HU
OrpaHNYMBaKOT PacrnpoCTPaAHEHNE U CHUXAKT YNCNEHHOCTb BU-
[,0B pacTeHUN U XXUBOTHbIX.

Kaxablii opraHn3m pacnonaraeT onpefeneHHbIM (OrpaHuYeH-
HbIM) KO/IMYECTBOM 3HEpruu, pacxoAyemoi Ha noafepxaHue
XWN3He[eATeNbHOCTU. JHepreTuyeckne notpebHOCTM onpepens-
I0TCA CTPOEHUEM U 06pa3om XU3HU opraHuiama. C aHepretTuye-
CKUM OHOMXETOM TecHO CBfi3aH TenjoBOW 6anaHC opraHuama.
XunBble cyuiecTa no-pa3HOMY NPUCNoCcob/eHbl K NOJIyYEeHUIO He-
06X04MMOro ANfA XWU3HWM Tenna U NoALepXaHWto Tennosoro 6a-
NaHca.

Bce cBefleHMA 0 NOTPEBGHOCTAX OPraHM3MOB B TeX UMW UHbIX
YCNOBUAX U pecypcax 06befMHATCA B NOHATUU «3KONOrunye-
CKaf HULWa», pacKpblBalLemM posib, KOTOPYO OpraHu3m urpaet
B 3KOJIOTMYECKOW CUCTEME.



JKonorus nonynsauui

Monynauns n ee OCHOBHbIE
XapaKTepucTUKu

MonynsunMoHHOe 06UNMe N €ro NokasaTenu
P0X/JaemMoCTb U CMEPTHOCTb
Bo3pacTHas CTpyKTypa nonynsyum

OvHamuka nonynsaynii



3HAKOMCTBO C NpeACTaBUTENS MU Pa3/IMUyHbIX OPraHM3MOoB
B Kypcax 30010TUN 1 6OTaHUKKN JaeT npeacTaBieHne o
pasHoo6pasny XXMBOTHOFO M PaCTUTENbHOTO MuUpa,
packpblBaeT 0COGEHHOCTN CTPOEHUSA 3TUX OPraHn3MoB,
MoKasblBas UX CBA3b C PA3/IMUYHBIMU YCIOBUAMM XUSHN.
3HaHWS CTPOEHUS U CBOWCTB OTAENbHbIX OPraHW3MOB
SIBNAKTCA BecbMa MNOME3HbIMU 411 MOHUMAHUA
MpoLeccoB, MPOMCXOASALLMX B OKPYXaloL el Hac npupoge.
BmecTe ¢ TeM 3TV 3HAHWS HEAOCTATOYHbI A/ OTBETOB Ha
BOMPOCHI O TOM, C KaKOW CKOPOCTbIO M KaK MPONCXOAsT
M3MEHEHUS GUONOTNYECKUX BUOB, OTUYETO YNC/IEHHOCTb
HEKOTOPbIX XMBOTHbIX WIN PacTeHU CHUXAETCS,
a pyrux Bo3pacTaeT, Kak BAUAET X03AWCTBEHHAs
AeATeNbHOCTb YenoBeka
Ha OKPY>XXaloLyt ero npupoay v T. n.

OTBETbl Ha 3TW U ApYyrve BONPOCHl HyXaalTcs B 6osee
WWPOKUX 3HAHUAX, KacaloLMXCcs CBONCTB HE TOMbKO
OTAENbHbIX OPraHU3MOB, HO M UX FPYNM. 3HAKOMCTBO C
cofiep>XaHWeM 3Tol rnaBbl NO3BOMMT BaM Y3HaTb O TOM:
e YTO TaKoe Mmonynauus;

* KaKOBbl OCHOBHble CBOWCTBA NONYNALUK;

* KaKyl po/ib WrparT YCNOBUS BHEWHE cpefbl
M BHYTPEHHWe CBOWCTBA NONYNSALWOHHOW Tpynmbl
B npoLeccax M3MEHEHUs ee YNCNEHHOCTH
BO BPEMEHU.



2.1. MNMonynauyua
N ee OCHOBHbIe XapaKTepPUCTUKMU

MoHAaTue o nonynsuummn. Monynaynein HasbiBalOT rpynny oco-
6eii ogHoro Buaa, obnagarumx CNOCO6HOCTbLIO CBOGOAHO CKpe-
WMBaThCA U AOCTATOYHO [OAT0 MOAAEP>KMBATbL CBOE Cylle-
CTBOBaHWE B AJaHHOM MeCcTOo06UTaHuu.

YcTOWuYnBOE CYLLeCTBOBAHME PA3/IMYHbIX BUOB XXUBOTHBIX U
pacTeHWUin TpebyeT HanMunUsa onpefeneHHbIX 3KONOTMYecKux yc-
NOBUIN M HYXHbIX pecypcoB. Mpu nepemMeLlteHUn U3 0JHON MecT-
HOCTWU B APYTYK W YCNOBWS, N PECYPCbl MOTYT MEHATLCA; Npu-
YeM 3TU U3MEHEHUS NMPOUCXOLAT OTHIOAb He corfacoBaHHo. He-
KOTOpble PaKkTOpPbl MOTYT MEHATLCA MJIaBHO (Hampumep, Temne-
paTypa npu NPOABMXKEHUMN C lOTa Ha CeBep), BOBCE HE MEHATbLCHA
(HanpuMep, cofepXXaHue AUOKCUAa Yrnepoja B BO3fyXe) WUau
MeHATbCA CKauykoob6pa3HO (KakK 3TO, Hanpumep, NPOUCXOAUT C
M3MEHEHUAMMW COCTaBa M CTPYKTYPbl MOYB).

Bce 370 MpuBOAMT K TOMY, 4YTO MogXxogsuime AAf TOr0O Uau
MHOT0 BUAa MecTo06uTaHuA hOpMUPYIOTCA B MPOCTPAHCTBE Kak
6bl B BUAE OTAE/bHbIX OCTPOBKOB. Buabl 3acenstoT aTu «OCTPOB-
Kn» cBoUMU nonynsaumamu. KoHeuHo, 6M0ONOrMYecknin Bug He
MOX0X Ha ceAaTens, 3acesBaloLLero NpUPoOAHble y4acTKW rpynna-
MU CBOMX 0COGei: NpOCTO BUAbI pacrnpocTpaHeHbl He paBHOMEp-
HO, a OTAEeNbHLIMMK FpynnaMmu ocobeli — nonynaumnamm. Ocobm
nonynauun, pasMHOXasacb, 0CBaMBalOT NOAX0AALME MECTOO6M-
TaHnA. B 3ToM cocTomT cBoeobpasne 6MONOrMYECKUX BUAOB —
OHM CYLLECTBYIOT B hopme MonNynsayunii.

Monynaunm OJHOTO M TOrO Xe BMAa MOTYT OblTb OTAENEHbI
APYT OT Apyra YeTKUMU rpaHuuamu. Ana BOLHbIX OPraHU3MoB,
Hanpumep, Takue rpaHuubl, Kak npaBuio, npoxoadT no Gepe-
rOBbIM TMHUAM BOLOEMOB. ¥ HEKOTOPbLIX BUA0B, O4HAKO, FpaHu-
Ubl MEXAY MONynAuuAMU HeYeTKUe, pasMbiTble, Hanpumep y
BMAO0B PaCTEHUI N XWBOTHbIX, 06MTAKOWNX B HA3EMHO-BO3AYLL-
HOl cpefe W MMeKLWUX WUPoKoe reorpatuyeckoe pacnpocrpa-
HeHue. TakoBbl cepas BOpOHa UM 3asl-pycak, BCTpeyatloune-
CA B PasNMUHbIX MecToo6UTaHUAX.

OCHOBHble CBOWCTBA monynsAuuin. BaxHelwee cBOWCTBO NO-
nynsunii — camoBOCNPOU3BOACTBO. [laxe HeCMOTpPs Ha Npo-
CTPaHCTBEHHYI pa306LWeHHOCTb, MONYAALUM CAOCOOHbLI Heor-
paHW4YeHHO AO0Nr0 NOALEPXUBATb CBOE CYyLLeCTBOBaHWE B faH-
HOM MecTo0OUTaHUKN. OHN ABNAKOTCA YCTONYNBBLIMU BO BPEMEHM
M NpocTpaHCTBe rpynnupoBkamu ocobein ogHoro suga. K craii-
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Ke pbl6 Unn BopobbeB He NPUMEHUM TEPMUH «nonynaymna». Ta-
Kue rpynnbl MOTYyT IerKO pacnagatbCs Noj BAWSHUEM BHeEL-
HUX PaKTOPOB WM CMELW MBATLCA C APYTUMU. VIHBIMU CNOBaMMU,
OHW He cnocobGHbl YCTOWYMBO BOCNPOM3BOAUTL caMmn cebs. 10
nog CMAy NUWb KPYNHbIM FpynnaM, o6iagalolu MM OCHOBHbIMMU
CBOWCTBaMM BMAa U NpeAcTaB/IEeHHbBIM BCEMMW KaTeropusiMmu cna-
ralowmnx ero ocobeii. TakoBbl, HaNnpuMep, Bce 0CO6M OKYHS B
03epe UAn BCe COCHbI B IECHOM MaccCuBe.

OueBUAHO, YTO Habopbl YCNOBUIA B pa3fiMUYHbIX MecToobuTa-
HMSAX MOTYT HECKONbKO pa3nuuyatbes. [og BAUAHMEM pasHbIX
YCNOBUIA B OTAENbHbIX NONYAALUAX MOTYT BO3HUKATb U HaKan-
NMBaTbLCH CBOWCTBA, OTAMYAOLLME X APYT OT gpyra. 310 MOXeT
NMPOABAATHCS B HEOOMbWMX OTKNOHEHUAX CTPOEHMUS OpraHus-
MOB, MpUHageXawmnx K pasHbIM NONyAALUAM, NX GU3N0ONIOTU-
YeCcKMX MokaszaTesieli (BCMOMHUTE O IBAEHUM aKKAMMaTU3aLnu
n 06 skoTMnax — cm. 1.3), Apyrux xapakTepuctuk. Takum o06-
pasom, monynauumn, Kak M OTheNbHble OpraHu3mbl, obnagawT
M3MEHYMBOCTbIO. Kak v cpefu opraHu3mMoB, Cpeau nonynsayuii
HEBO3MOXHO HalTN ABYX MOMHOCTbIO TOXAECTBEHHbIX.

M3MeHUYMBOCTb, KaK Bbl Y)Xe 3HaeTe, BaKHell Wit (akTop
agonwoumnu (rnasa 1). MonynauMoHHas N3MEHYUBOCTb MOBLILLIA-
eT BHyTpeHHee pa3Hoobpasue Buga. 3T0, B CBOK OYepefb, MOBbI-
WaeT YCTOWYMBOCTb BUAA K NOKaNbHbIM (MECTHBIM) M3MEHEHU-
M YC/MOBUWWA XW3HW, MO3BONAET eMy MPOHWKATb M 3aKPennAaTh-
CA B HOBbIX ANs cebs yCnoBMAX W paiioHax. MOXHO cKasaTb,
4YTo cywecTBoBaHuMe B hoopMe nonynauuii oborawaeT Bup, obec-
neymBaeT ero Len0oCTHOCTb WM MOCTOAHHOE camonojfepXaHue
OCHOBHbIX BUAOBbLIX CBOWCTB.

Monynayun, obuTawwWwme B pasNUYHbIX y4yacTKaxX BUAOBOr0
apeana (o6uiel o6nacT pacnpocTpaHeHUs BMuAa), He XXUBYT M30-
NMpPOBaHHO. OHM B3aWMOAEACTBYH T C NONyAAUMAMU APYIUX
BMOB, 06pa3ys BMecTe C HUMMK 6noTMYeckne coobuiectea — Le-
NOCTHbIE CUCTEMBbI ele 60/ee BbICOKOTO YPOBHS OpraHu3ayum
(nogpobHee 0 coobuiecTBax Bbl y3HaeTe B rnaese 4). B kaxpagom
coobuiecTBe Nonynaunsa faHHOTo BUAa MrpaeT OTBEAEHHYH el
pofib, 3aHMMas OnNpefeneHHYI0 3KONOrMYecKy HULWIY U COBMe-
CTHO C NONyNAUUAMK LPYTrMX BUAOB obecrneyumBas ycToliunsoe
(hYHKLMOHMPOBaHMe cooblecTBa.

3KOoN0run, nsyyaroLwme aKoormyeckme CUCTeEMbl, paccMaTpu-
BAOT MONYNSALMUN B KAYECTBE UX OCHOBHbIX 3/IEMEHTOB. VIMEHHO
6narofaps (YHKLWOHMPOBAHWIO MONyNAUWUiA CO34alTCa yCno-
BMA, CNOCOOCTBYHOLWMNE NOAAEPKAHNIO XUHN.
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He oThenbHbIMKU OpraHu3MamMmu, a UMeHHO NonynauuaMu on-
pefenseTca xXapakTep W CTeneHb WUCNOAb30BaHWUA pPasfMYHbIX
BMAOB pecypcoB. OT NnonynsaunMin 3aBUCUT KPYroBOPOT BeLLECTB,
3HEpPreTUYeCKNin 0OMEH MEeXAY XWBOMN M HEXWUBOIW NPUPOAOIA.
CoBMecTHaaA [AeATeNbHOCTb MNONynauuini onpefenset MHOrue
BaXXHble CBONCTBA GMOTUUYECKMX COOBLLECTB M 3KONOTMYECKUX
CUCTEM.

Ha ocHOBaHWM CKa3aHHOro MOXHO AaTb 60nee WKMPOKOe on-
pegeneHue nonynauumn. NMonynsums — OTHOCUTENbHO M30MU-
poBaHHas rpynnupoBKa OpraHM3MoB OAHOro Buaa, ob6nagato-
Was CnoCoBHOCTbID K CaMOMOAAEepXXaHWI0 BUAOBbLIX CBOWCTB U
BbINOMHAKO W AaA OnpefeseHHY0 pojb B COOOLECTBE XUBLIX Op-
raHM3moB.

Monynauna o6nafaet He TONbKO 6MONOrMYECKUMU CBOWCT-
BaMW COCTaBMAKOLWNX €e OPraHM3MOB, HO U COBCTBEHHbLIMU, KO-
TOpble NpUCyWw M TONbKO 3TON rpynne ocobein B uenom. Kak u
OTAeNbHbIA OpraHM3m, NONynAaLWs pacTeT, COBEPLUEHCTBYeTCA,
noggep>xueaeT cama cebs. OfHaKo FpynnoBblie CBONCTBAa, Ha-
npuMmep obunue, poXxpaaemocTb, CMEPTHOCTb, BO3pPacTHOl CO-
CTaB, MOryT XapakTepu3oBaTb TO/IbKO NOMNYAALMIO B LEAOM U
He NPUMEHNMbl K OTAENbHbIM ee 0CO6sM.

CocTaBnsAlowWwmne nonynsun OpraHuMsMbl CBA3aHbl ApPYr C
APYrOM pas3fiIM4HbIMW B3aUMOOTHOLIEHWAMU: OHU COBMECTHO
Y4YacCTBYIOT B PA3MHOXEHUMW, OHU MOTYT KOHKYpUpoBaTb APYr C
OPYTOM 3a Te MW UHble BWUAbl PecypcoB, MOryT noegaTtb Apyr
apyra unu BmecTe 060POHATLCA OT XULWHWKA. BHYTpeHHMe
B3aMMOOTHOLWEHNS B MONYNALUAX OYEHb CAOXHbBI. [03TOMY pe-
aKuuy oTAeNbHbIX 0cO6eli HAa U3MEHEHUA TeX MU UHbIX 3KOJO-
rMYecknXx PakTopoB M MONYNALNOHHbIE peakLuy 4acTO He COB-
nagatoT. Fnbenb OTAENbHbIX OPraHU3MoB (Hanpumep, OT XUl -
HWKOB) MOXET YNYy4YlWWUTb KaYeCTBEHHbIN cocTaB nonynsauuu
(rmbHYT cnabble, OCTAKTCHA CUSMbHbIE), MOBLICUTL €€ Cnocoo6-
HOCTb K camonoggepXXaHuto yucneHHocTu (6onee nogpobHO 06
3TOM 6yjaeT ckasaHo B rnaee 3). 34eCb Mbl CTaJIKMBAeMCH C Of-
HUM O4YeHb BaXHbIM MPaBMIOM, MPUMEHUMbBIM K 3KOMOrM4ye-
CKUM 06bekTaM, COCTOAWMM W3 MHOTUMX 3/1€MEHTOB, CBf3aH-
HbIX APYT C APYrOM PasnvyHbIMU B3aMMOOTHOLIEHUAMU: O CO-
CTOAHUWN 3KONOrn4Yyeckoro obvekta (6yab TO monynayus, coob-
WecTBO MWAM 3KOCWCTEMA) He BCerja MOXHO CYAUTb Mo
COCTOSIHUIO €ro OTAe/IbHbIX 3/IEMEHTOB.
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Oemorpagunyeckme nokasatenn. Takue NONyNAUUOHHbIE
XapakKTepucTukKmM, Kak 06unme, poXXg4aemMocTb, CMEPTHOCTb, BO3-
pacTHOW cocTaB, HasblBalTCA gemorpaduyeckumy nokasaTe-
NS MU, 3HaHWEe WX O0YeHb BaXHO AN MOHMMaHWA 3aKOHOB,
YNpPaBAALWUX XXN3HbI NONYNAuUiA n NnpegyragblBaHusa npouc-
XOAAWMUX B HUX MOCTOAHHBIX N3MEHEHWA.

N3yuyeHne gemorpaymuyeckux nokasateneid MmeeT 60MblIOE
npakTU4Yeckoe 3HauvyeHue. Tak, MpM 3aroTOBKax [PEBECUHbI
OYeHb BaXXHO 3HATb CKOPOCTb BOCCTAHOB/MIEHMA feca, 4TOOLI
NpaBuU/bHO MJaHMpOBaTb WHTEHCUMBHOCTb py6OK. HekoTopble
NONYASLUN XXNBOTHLIX UCMOJb3YIOTCA AN MONYYEHUS LEHHOTO
MULLEBOrO UM MYLWHOTO Cbipba. M3yueHue gpyrux (Hanpumep
nonynaunin MenKuX rpbi3yHOB, CPEAU KOTOPbLIX LUPKYAUPYIOT
BO30yaMTeNnn onacHbiX ANA 4venoBeka 3ab0/ieBaHWin) BaXXHO C
MEeLNKO-CAHUTAPHOM TOUYKMN 3pEHMS.

Bo BCeEX 3TUX CAyYasx HaCc MHTEPECYT, Npexje BCero nime-
HEHUA MOMYyNALMU B LeOM, MpefCcKasaHue 3TUX W3MEHEHWN,
HaKOHeL — WX perynuposaHue (HanpuMmep, CHUXEHWNE YUCTIEeH-
HOCTW BpeAuTeneil CenbCKOXO3SNCTBEHHbIX Yyroauin). KpaiiHe
HEOOXOAUMBIM A5 3TOF0 ABAAETCS 3HAHWE MPUUYUH U CKOPOCTU
NONYNSALWOHHbIX WU3MEHEHWI, a TakXe YMeHUe U3MepsaTb 3Tu
NPUpPOAHbIE 06BLEKTHI.

| I I Monynsiunsa. CaMmoBOCNPOU3BOACTBO. Jemorpaduueckue
nokasaTenu.

1. B ogHOM 03epe XWUBYT OKYHb, epLl, Kapach, LjyKa, nn1oTea.

ra B cocegHeM, N30/IMPOBAHHOM OT MePBOro, 03epe — OKYHb,
wykKa, cyaak, newy, nnotea. CKoNbKo BUAOB U CKOMbKO
nonynsyumnini HacenstoT ob6a Bogoema? 2. YTo Takoe
aemorpaduyeckue XxapakTepucTuky nonynauunii? 3. B yem
COCTOUT MPaKTUYECKOe 3HaYeHne U3yUyeHus nonynaynii?
MpuBeAUTE NPUMEPDI.

2.2. MNonynsaunoHHoe obunane
N ero nokasaTenu

O6unne N YMCNeHHOCTb nonynayuu. Hamny4ywmm obpasom no-
Nynaunto Kak rpynny opraHM3MOB XapaKTepuayet obunune. Me-
poi 06unna MoXKeT 6bITb 06LLaA YNCNEHHOCTb OPraHM3mMoB B No-
nynaumn. OfHaAKO M3MEPEHUEe 3TUX MOKa3aTenei NPpUMeHUTENb-
HO KO MHOTMM >XXWBOTHbIM CBAI3aHO C 60bWNMN TPYAHOCTAMU.
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Ana namepeHns obunus nonynsuMin UCNbITAHO MHOFO pas-
AnYHbIX MeTogoB. K Hambonee pacrnpocTpaHEHHbIM W3 HUX
MOXHO OTHECTM cregytolme:

1. MonHbIA yyeT 06MAUA MONYNALUN, BO3MOXHBIA MHOrga
4N KPYMHbIX XOPOLO 3aMeTHbIX XWBOTHbLIX (Hanpumep one-
Hel, NacywWwmnxca B OTKPbITbIX paloHax TYHAPbl, UK THONEHEN,
cobumparmxcsa Ha Nnepuog pasmHOXeHNUs B 6onbLlIMe TPpynnbl).

2. MeTof Npo6HbLIX NAOWaf0K, COCTOALLMA B noAcyeTe opra-
HM3MOB Ha HeHONbWKNX yyacTKax (Nnowagkax), paspesax unum B
ManblX 06bemMax W MocnefylolWwero nepeHeceHWs pesynbTaToB
MoACYETOB Ha BCK 06/1acTb pacnpocTpaHeHns NoNynsayum.

3. MeToabl Me4yeHUs 1 MOBTOPHOrO 0T/0Ba (418 MOABUXKHbIX
XWBOTHbIX). ObLLee KONNYECTBO MEUYEHbIX XXUBOTHbLIX U3BECTHO
(T). Aonto, KOTOPYK 3TN XWBOTHbIE COCTABAAT B NONYAALNM,
MOXHO ONpefenunTb, B3AB NMPOU3BOJbLHYIO BbiGopKy (C) U3 nony-
NAUUN W ONpeaennB B HEM A0M0 MeyeHbiX (R) ocobeit, To ecTb
oTHoweHMe (R/C). O6wasa yncneHHocTb nonynsauum (N) B aTom
cnyvyae MOXeT OblTb MpocyYMTaHa Ha OCHOBE MPOCTOl nponop-
umn: T/N = R/C. MeTofbl MeYeHUA UCNONL3YIOT Takxe Ans
onpefeneHns MNPOCTPAHCTBEHHOrO pasMelleHUs ocobeli nony-
nAaunii, nyTen ux murpauuin, paga Apyrux nonynsayuoHHbIX
nokasaTesei.

4. MeTtogbl 6e3 B3ATUSA NPo6 (NMPUMEHNMbIe K HEMOABUXHbIM
opraHum3mMam, Hanmpumep K AepeBbsiM). TakoB MeTof cnydaii-
HbIX TOYeK. OT KaXJoh M3 3TUX ToUYeK, NPOMN3BOJLHO BblOpaH-
HbIX B pa3/IMyHbIX MecTax fieca, U3MepsAOT paccTosiHue J0 6/1u-
XalWux K HUM AepeBbeB. JTO pacCTOAHME U3MepsAeTCsA Mo BCEM
yeTblpeM HanpaBneHusaM. [MAOTHOCTL [epeBbeB Ha eAuMHULY
naowagn BelumcaaeTca no opmyne, yuumTbiBas cpefHee pac-
CTOSAHWE MEeXAY CTBONaMu.

MnoTHOCTL nonynaumu. Kak M3mMepuTb YUCNEHHOCTb Nony-
NAUWA pblb, KOTOPble HEJOCTYMHbI ANA NPSAMOro HabnaeHus,
AN NONynAULMM OPraHU3MOB, 06MTAOWMX B MOYBE, XUBYLLUX
B TPYLHOLOCTYMHbLIX YCNOBUAX, @ TaKXe COBepLIaloLLnX 3Ha4Yu-
TeNbHble N HeperynsapHbole murpayum? B aTom cnydyae Haunyu-
WKUM noKasaTeneMm, KOTOPbIA MOXHO MCMONb30BaTb ANA U3Me-
pPeHn NONYyNALUOHHOTO 06MNKna, ABNAeTCA NAOTHOCTb.

MAOTHOCTbL NONYyAALMU — 3TO YNCAEHHOCTb UM 6Bromacca
ocobeil, npuxopsdwascs Ha efuHuLy naowagum unu obvema
XXW3HEHHOTO npocTpaHcTBa. [MpumMepamMu NAOTHOCTM MNonynA-
umMmn moryT 6biTh: 500 gepeBbeB Ha 1 ra nieca, 5 MJIH 3K3. XJ0-
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pennbl Ha 1 M'3 BoAbl Ay 200 Kr pbi6bl Ha 1 ra NOBEPXHOCTU
BojoeMa. M3mepeHMEM MAOTHOCTM MONbL3YHTCA U B Tex cay4a-
AX, KOrfja BaKHee 3HaTb He 0OLWY YMCAEHHOCTb NONyNALUN B
TOT WN UHON MOMEHT BPEMEHM, a ee AUHaAMUKY, TO eCTb X0[ W3-
MEHEHUA YNCNEHHOCTN BO BPEMEHMU.

NHpgekc yncneHHocTn. Mepoli 06UaMa MOTYT TakXe ABAAThb-
CA W NOoKa3aTesin, OTHECEHHble He K efUHULEe NPOCTPaHCTBa, a K
efVHULLE BPEMEHU, HANPUMEP YMUCO0 NTUL, OTMEYEHHbIX B Teye-
HWe Yaca, UIN KONUYECTBO Pblb, BbINOBAEHHbIX 3a CYTKWU. [1o
CYTW, 3TU MokKasaTenu OTAMYAKTCA OT MAOTHOCTM NUWb pas-
MepHOCTbIO. I Te n gpyrue ABNAKOTCA OTHOCUTENIbHbIMMW MOKa-
3aTeNdAMMN 1 Ha3bIBAlOTCA WHAEKCAMMW YUCNEHHOCTU.

MAoTHOCTN NMONYNALWIA pasHbIX NpeAcTaBUTeNeld MaeKonNu-
TalWNX MOTYT pasnnyatbCs B LECATKU ThbicAY pa3. OpfHako y
XWBOTHbIX, MOTPEOAALWNX CXOLHBIA TN NN KM (TO eCTb HaXo-
OALLMXCA B CXOA4HbIX 3BEHbAX LEN0OYKU noTpebuteneid 6uonoru-
4Yeckoro BelecTsa, MPOM3BOAMMOIO 3e/eHbIMW pacTeHUaMU),
pasfinymga B NAOTHOCTAX MHOro MeHble. B uenom, yem 6onee
yfaneHa nonynsuus oT NEPBUUYHONO0 MCTOYHUKA OpraHMyecKoi
MUK, TEM HUXE ee NNOTHOCTb.

| O6unue. Obwas yncneHHocTb. MnoTHOCTL. NHAeKe
jlJ YNCMEHHOCTU.

1. UTo Takoe MHAEKC YMCNEeHHOCTM? MpuBeanTe NPUMEpSI.
2. MepeuncnuTte nokasaTenu, KOTOpble XapakTepusyT
opraHuaMbl nonynsyumn, ux rpynnel. 3. HazoBnTe MeToAbl
N3MepeHus o6unns Nonynsauum.

A B Hauane ce3oHa 6bi710 nomedyeHo 1000 pbi6. B xoge
nocneaytouwero noea B o6uiem Bbinose 13 5000 pbi6
o6Hapyxunnocb 350 MeYeHbIX.

KakoBa 6blna YNCNEHHOCTb NONYNALUN Nepej Havyaniom
npombicna?

2.3. PoXXaeMOCTb N CMepTHOCTb

PoXfaeMoCcTb — 3TO NokasaTenb, XapaKTepusywwuit cnocob-
HOCTb MOMNYNAUUM K YBENMYEHUD YUC/IEHHOCTU B pe3ynibTaTe
pasMHOXeHUa ocobell, UAK NPOCTO CKOPOCTb PasMHOXEHMUS.
Kak n no60oil nokasaTenb CKOPOCTU, POXAAEMOCTb MMeeT Bpe-
MEHHYH pa3MepHOCTb. TakK, eciu CpeAHEMECAYHbIA NpUNAoS
nonynaumu noneskn coctasnsetr 100 ocobeil, TO MecAYHasa po-
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X[AaemMoCcTb TakXe cocTaBuT 100 ocobeli/ mecal, a neTHAa (3a 3
neTHMx mecsua) — 300 ocobeli/neTo.

Takum 06pa3oM, POXAAeMOCTb MNOKa3blBaeT YUCNO0 HOBbIX
ocobeil (Takxe fAunL, CeMfH), poauBLIMXCA (BbINYNUBLLUXCA,
OT/IOXEHHbIX) B MONYNAUWKU 33 OMNpefeNieHHbIA NPOMEXYTOK
BPEMEHU.

P0OX4aeMOCTb MOXHO Bblpa3nTb B OTHOCUTE/IbHbIX MOKa3aTe-
NAxX, HaNnpuMep U3MepsATb ee YACNOM HapOAUBLUUXCH 38 eUHM-
LYy BPeMeHU 0cOo6eil, OTHECEHHbIX K 06l e YNCNEHHOCTH Mony-
NALMKN B Hayane ce3oHa pasMHOXeHua. Ecnu obuias yncneH-
HOCTb MONynAuuKM MONeBOK K Hayany feta coctasngna 1000
ocobell, TO OTHOCUTENbHAA, UAN YyAeNbHas, POXKAAEMOCTb 3a
1 mecdy coctaBut 100/1000 = 0,1, To ecTb 10%), a 3a Ce30H —
300/1000 = 0,3, To ecTb 30% .

Y penbHble MOKasaTe/n MOJie3Hbl 41 CPaBHEHUA MEXAY Co-
60l pPOX/AAaeMOCTM B NONYNALMAX C Pa3HOW YNCNEHHOCTbIO. OHU
6onee TOYHO XapakKTEpPU3YT MHTEHCUBHOCTb MpPOLLECCOB pas-
MHOXEHWNA OpraHu3mMoB.

Korga »Xun3Hb nonynsiunm npotekaet B 61aronpusaTHbIX yC-
NOBUAX W OTCYTCTBYIOT (DakTOpbl, OrpaHuMyMBarolme focTyn-
HOCTb MCMO/b3yeMbIX MOMNYNALUERA pecypcoB, poXLaeMoCTb Mo-
BbllwaeTcsa. CneacTBMeM 3TOr0 MOXET cTaTb BbICTPOE, HO KpaT-
KOBpPEMeHHOe YBeNMYeHne YUC/IEHHOCTM MOoNynauum, Kak 3Tto
MPOMCXOAUT, HANpuUMep, Korfja MenkKue rpbi3yHbl 3acenstoT
nofsanbl, Yepfaku u Apyrvue AOCTYMNHble UM MecTa B nomelle-
HMWAX 3epHOXPaHWAWL, CKNagoB W XWNbIX AOMOB. Poxpgae-
MOCTb B 3TW NepuoAbl y rPbI3yHOB AOCTUraeT Makcumyma. Be-
NNYUHA MaKCMManbHOM podXKAaeMoCTu onpefensercd NuMb
YMCAOM CaMOK B MOMYAALUN U UX CNOCOBHOCTHIO MPOU3BOAUTH
onpefefnieHHOe KOMIMYECTBO [leTeHbllel B eAUHULY BpeMeHU (TO
ecTb (PU3NO0IOrMYeCcKONn NIOAOBUTOCTbLIO).

B panbHedwem, no mepe pocTa YMCAEHHOCTM MNONyNsuuu,
YCNOBUA XU3HWU 0cobeid HauyMHaT yxyawarbcsd. CKYUYEHHOCTb
ocobeli npensTcTByeT 3)(heKTUBHOMY WMCMNOMNb30BaHWIO pecyp-
COB, HakKanaMBalwTCA BpefHble OTXOAbl, 3BEpPbKW CTaHOBATCH
6eCMnOKOMNHbIMU, MHOTLa arpecCUBHbIMU. POCT YNCNEHHOCTU MO-
nynauuu 3amefnsieTcd, a B KOHEYHOM WTOre OHa JocTuraer
YPOBHSA, COOTBETCTBYHLLEMO CMOXMBLINMCA 3KONOTMYECKUM YC-
nogmaM. OLHOBPEMEHHO MPOUCXOAUT U CHUXEHWE POXAAEMO-
cTn. OHa HaunHaeT obecneymBaTh MWL NOALEPXKAHUE YNCIEH-
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HOCTU monynsaumn. Takas YyCTaHOBMBLUAACA POXLAEMOCTb Ha-
3bIBAETCA 3KONOTUYECKOIA.

JKonormyeckas poXxgaeMocTb faeT MpeAcTaB/leHMe 0 CKOpPO-
CTW BO3pacTaHMsa YNCNEHHOCTMU, TO eCTb aKTUBHOCTU Pa3sMHOXe-
HMSA NoNynAuMM nNpu (PaKTUUYECKM CAOXKMUBLIUXCH YCNOBUAX
XW3HN. B obwem, Ans BUMAOB, KOTOpble HE 3a60TATCA O NOTOM-
CTBe, XapakTepHa BbICOKas MOTeHUMalbHas U HU3Kas 3KOMO-
rmyeckas poxpgaemocTb. Tak, Hanpumep, B3pocnas camka Tpec-
K/ BbIMETbIBAeT MU/IIMOHbI UKPUHOK, M3 KOTOPbIX B CPEAHEM
LOXXUNBAKOT A0 B3POC/Or0 COCTOSHUSA NN b 2 0COOMU.

CmepTHOCTb. Ecnm npocneguTb cyabby HEKOTOPOW Trpynmbl
ocobeil, poAUBLINXCA B OAHO M TO Xe Bpems, Nerko obHapy-
XWUTb, UTO UX YNC/TEHHOCTb B TEYEHMWE X U3HUW HEMPEPLIBHO CHU-
)KaeTcs B pe3ynbrarte oTMMpaHusa yactu ocobein. CKopocTb Npo-
Lecca CHWXXEHWS YUCMEHHOCTM NOMYAALWM XapaKTepusyeTcs
nokasaTefneM, Ha3blBaeMbIM CMePTHOCTb. CMepTHOCTb Xa-
paKTepu3yeT MPOLECCHl COKpal,eHWs YNCAEHHOCTU B OTAE/b-
HbIX MOMYAALWOHHBLIX Nogrpynnax (HanpumMmep, TOAbKO cCpeau
CaMLUO0B MU TONbKO CpPeAn CamMOK) WAKU Xe B Monynsfuuu B Le-
nom.

CMepTHOCTL OpraHM3MOB MpOABAAeTCA faxe Torga, kKorpga
YC/IOBUS XWU3HWU BNOAHe 61aronpuaTHbl. B 3TuX cnyyasax roeo-
PAT 0 MUHUMaNbHOW cMepTHOCTU. Ee mpupoga cesizaHa ¢ fe-
thekTamn HMU3MONOTNYeCKOro pa3BuTUA, NPUBOAALLUMUK K Tnbe-
NV OTAENbHbIX OPraHN3MOB. B KOHKPETHbIX 3KO0TMYECKMX YC-
NOBUAX CMEPTHOCTb, KaK MpPaBuo, Bbille MUHUMANbLHOTO YPOB-
HA, TaK KakK BAWSAHWA BHEWHWX (PaKTOpPOB (XULLHUYECTBO,
OTCYTCTBME AOCTAaTOYHOrO KO/MYeCTBA KOpPMa, 3arpsi3HEHHOCTb
cpeabl U ApYyrue) co3galT AOMONHUTENbHbIE MPUUYUHBLI TM6ENN
OpraHu3moB.

B onpefeneHHON Mepe mokasaTenb CMEPTHOCTWM MPOTMBOMO-
NOXeH poxpgaemoctn. OfHAKO CMepPTHOCTb, Kak W poxjae-
MOCTb, BblpaXKaldT YNCNOM 0CO6eidl, NOrMOLINX 3a AaHHbIA Mepu-
0f, BPEMEHMU, HO Yalle — B BUAE OTHOCUTENbHON (MK YAENbHON)
BE/IMUMHLI. Y AenbHbIM MOKa3aTejseM CMepPTHOCTM £ABAAeTCA
npoueHT ocobei, NOrméWnNxX B eANHUYHbI OTPE30K BPEMEHMN,
AN MX JONS OT HavyasbHOW YNCAEHHOCTU TPYNMbI.

Y 60MbWNHCTBA OPraHWM3MOB WHTEHCUBHOCTb CMEPTHOCTHU
MEeHseTCs B TeueHUe XXN3HN. Kak npaBu/io, OHa BbICOKA Ha paH-
HUX CTafuAX CBOEro pa3BMTMUSA, 3aTEM CHMXXAeTCS M BHOBb BO3-
pacTaeT K CTapocTu.
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Kpome Toro, BefindMHa CMepPTHOCTK Onpegensetcsa AeicTBu-
eM MHOTMX BHEWHUX (hakToOpoB. B yMepeHHOM K/iumaTe, Ha-
npumMep, CMEPTHOCTb MTUL, BO MHOTOM 3aBUCUT OT YCNOBUI 3U-
MOBKW, B NepBYyI oyepesb — OT AOCTYNHOCTM KOpMa. BbixuBa-
HWe pacTeHWUii 3aBUCUT OT HaNW4Ma AOCTATOUYHOr0 KOAMyecTBa
BJlary M cocCTaBa Moys. HemMasoBaXHYH pPosb Npu 3TOM MOTYT
MrpaTb pasnnyHbie BUAbl MapasuTapHbiX 3abonesaHunii. K cepe-
OVHe neTa, B nepuog 6ypHOro pasBuTus BOAOPOCHE U CBA3aH-
HOro C 3TUM «LBETEHUA» BOAbl, BO MHOTMX BOAOEMax BO3HWKaeT
fenunNT KMUCNopoAa, 4To BefleT K Pe3KOMY BO3pacTaHuio cCMepT-
HOCTMW Pbl0 1 HEKOTOPbLIX APYTMX obuTtaTeneit soa.

ACHO, YTO CMEPTHOCTb, KakK U pOXAaemoCTb, OKa3blBaeT
60NblIOE BANAHNE HA YNCNIEHHOCTb MOMNYNALUM U XO[ ee U3Me-
HeHWn. Mpu OfHOW W TOW >Ke PO>KLAeMOCTU YeM Bbile
CMEPTHOCTb, TEM HUIXKE YUCNEHHOCTb NONYyaAsLMuU, n Haobo-
poT. Kpome TOro, CMepTHOCTb B/IMAET HA NMPOLO/MKUTENbHOCTb
XW3HW OpPraHn3MoB B NMonynaumMm U, TeM caMbiM,Ha ee BO3pac-
THOW cocTas.

Ob6paTtumcs K NpocTOMYy NpuUMepy v NpociegumM 3a U3MEHEeHU-
em cpefiHeil MPOLO/MHKUTENbHOCTY XXWU3HU TPYNNbl 0CO6ei, 06 M
yucnom 1000, nosABMBLUMNXCSA HA CBET B O4HO 1 TO Xe Bpema. Pac-
CMOTpUM fABa cny4yasa. B nepsom — cMepTHOCTbL cocTasnfeT 50%
B rof, Bo sTopom — 70% . B nepBom cnyyae U3MEHEHNA YNC/EH-
HOCTW Halleil rpynnbl MO Mepe yBE/NIMYEHNS BO3pacTa 0cobein Oy-
LYT Bblpa)kaTbCH CNeAyoLWnUMM BeMYNHAMN:

1-n rog — 1000; 2-n rog — 1000 « (1 - 0,5) = 500; 3-i1 rog —
500 « (1 - 0,5) = 250; 4-iA rog — 250 « (1 - 0,5) = 125 u T1. 4.
3aHeceMm 3Ty BblUMCNEHUS B Tabnuuy.

N3 Tabnuubl BUAHO, YTO B MEPBOM C/lyyae rpynna AoXusaeT
[0 AecATWNeTHero Bo3pacTa, a BO BTOPOM — TO/bKO [0 LWECTU-
NeTHEero, To ecTb 4Yem 60/blie CMEePTHOCTb, TEM MEeHblUe cpef-
HSAS MPOAOMKNTENbHOCTb XWU3HM TPYNMbl, U HA060POT.
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Puc. 15. 3aBMCUMOCTb KPMBbIX BbDKUBAHWA OT BENIMUUHBI CMEPTHOCTH

Ha pucyHke 15 npuBefeHbl KpuBble, XapakTepusytoluime ms-
MEHEHMS YNCNEHHOCTU W NpefefibHbI BO3pACT Tpex rpynn op-
raHM3MOB C OAMHAKOBOMN HayanbHOM YyncneHHocTbio (1000 3K3.)
B CAy4YasX pasfIM4HOW CmMepTHOCTU: 1 — cMepTHOCTb 15% B
rog, 2 —30% n 3 — 50% .

Kpusble BbIXXMBaHUA. lNMpescTtaBneHHble HA pUCYyHKe 16 Kpu-
Bble Ha3blBAOT KPUBLIMU BbI>KUBAHUA. O6bIYHO MPU NOCTPOEHUM
3TUX KPUBBIX MO OCY abcumuce 0TKNaAbIBAOT BPEMSA, UM BO3PACT,
a no OCK OpAMHAT — YMC/IO BbDKMBLIKUX 0c06eil. KpuBbie BbIXMU-
BaHUA nojpasfenstoT Ha Tpu obwux Tuna. CuUNbHO BbiMyKnas
KpuBaa (16.2) xapakTepHa NS BUAOB, Y KOTOPbIX CMEPTHOCTb
Pe3KO MOBbILWAETCA NN b K KOHLY XW3HW, a 40 3TOr0 OHa ocTa-
eTCA HU3KON. ITOT TUM KPUBOW XapaKTepeH ANS MHOTMX BUOB
KPYMHbIX XXUBOTHbIX U, KOHEYHO, A4 YenoBeKa.

LOpyro KpalHWini BapuaHT — CWbHO BOrHyTas KpuBas
(16.3) — nony4aetcs, eCM CMePTHOCTb OYEHb BbICOKA HA paHHUX
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CTaguAX XusHu. Xopowein naawctpa-
LMei aTOro Tuna cnyx>ar ycTpuubl uau
Lpyrve [BycTBOpYaTble MOJIIIOCKU, a
Takxe fy6bl. CMEpPTHOCTb OYEHb BE/N-
Ka y CBOG0OAHO naBaloWmx TMUYUHOK U
npopacTalwlmnx >Xenyfpein, HO Kak
TO/IbKO 0CO6M XOpOLWO NPUXKUBAKTCA
Ha nogxofsuwem cybcTpaTe, UX CMEPT-
HOCTb PE3K0 CHUXaeTcs.

K npomexyTtoyHomy Tuny (16.2)
OTHOCATCA KPUBbIE BbIXXWBaHUA Ta-
KUX BWAOB, Y KOTOPbIX CMEPTHOCTb
Maso U3MeHSAeTcAa C BO3pacToM U OcC-
Taetcq 60nee Ui MeHee OMHAKOBOM
B TeYeHMe BCeW XU3HWU JaHHOW rpyn- Puc' 16' Pasinydble TUMb

KPWNBbIX BbDKWBAHNA

Nbl. BeposTHO, B Npupofe He cyle-
CTBYeT MOMNYNALUA, Y KOTOPbIX CMEPTHOCTb NOCTOSIHHA Ha Mpo-
TSOKEHUW BCEr0 XXU3HEHHOTO LMKNa 0cobeil (B 3TUX caydasx
KpuBas BbIXXUWBaHWA pacnonaranacb Obl MOMHOCTbI Ha Auaro-
Hanu rpaguka), 04HAKO Cnerka BOFHYTble WU CUIMOUAHbIE
(BoNHOOGpa3HbIe) KPUBbIE BCErAa XapaKTepHbl ANg NONynsauui
MHOTMX NTUL, MblLUERA, KPOSMKOB.

dopmMa KpMBOMA BbIXXMBaHUA CBA3aHA CO CTeMeHbIO 3a60Tbl O
NOTOMCTBE U Apyrumun cnocobamy 3alWiutbl Monoau. Tak, Kpu-
Bble BbIXXMBaHUA Nyen uU Apo3oB (KOTOpble 3a60TATCA 0 NOTOM
CTBE) 3HAUYUTE/IbHO MeHee BOTHYThl, YeM Y KY3HEUYUKOB UK cap-
AVH (KOTOpble He 3a60TATCA 0 NOTOMCTBe). OTCyTCTBME 3a60ThI O
NOTOMCTBE Y pbl6 KOMMEHCUPYETCA 3HAUYNTENBHO GONbWINM YUC-
NOM OTKNaAblBaeMbIX AuNL,.

®opma KpMBOI BEDKUBAHWNS OYEHb 4aCTO M3MEHSETCA U MPKU M3-
MEHEHMSAX MNAOTHOCTU nonynsuuun. MNpu Bo3pacTaHUU MAOTHOCTU
OHa CTaHOBUTCA 60/1ee BOTHYTOW. JTO FOBOPMT 0 TOM, YTO Npu yBe-
NUYEHUMN YNCNIEHHOCTU OPraHM3MOB UX CMePTHOCTb BO3pacTaerT.

Po>kfaemMoCTb: OTHOCUTeNbHAA, UNU YAeNbHAaA;
abconTHadA, M MakcumMmanbHas; 3Konormyeckas.
[MNogoBMTOCTD. CMEpTHOCTbZ MWHUMaNbHAaA;
OTHOCUTeNbHaa, N yaenoHad. MNpoaon>KMTENbHOCTb
>XN3HU. KpuBble BbIXXUBAHUA.

1. Kak MOXXHO NPOUNNKCTPUPOBATL Pa3NnYmsa Mexay
abcontTHON (MakcMManbHOW) M yaenbHOW (OTHOCUTENbLHO)
poxpaaeMocTbio? MNpusegnTe npumepbl. 2. N9 KakKux BULOB
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XapakTepHa BblCOKAas NOTeHLManbHas M HU3Kaa yaenbHas
poxpaemocTb? 3. UTO Takoe KpuBas BbIXXUBAHNA?

vy 3agava

————— Lnsa Toro 4to6bl ygobHee 66110 CpaBHUBATL MeX Ay coboii
nonynauunM pasHoin YyncneHHocTun, sennunHy N/T 06bIUHO
OTHOCAT K 06LWeli YNCNEHHOCTM NONyAALUM B Havyane
npomMexyTka BpemeHn T. MonyyeHHyto senuyuHy N/(T N)
Ha3blBalOT yAeNbHOW pOXAaeMOCTb0. IMOCKONbKY B TeHEHMeE
NMPOMEXYTKa BpeMeHN T BENNUYMNHA POXKAAEMOCTU MOXET
MEHATbLCA, POXKAAEMOCTb CTAPalTCA paccCMaTpuBaTh Ha Kak
MOXHO 60nee KOPOTKUX BPeMeHHbIX MHTepBanax.

Pasznnumnsa mexay abCoNtOTHOW 1 yAeNbHOW POXAaeMOCTbIO
Nerko NpoMAACTPMPOBaTL Ha NPOCTOM MpuUMepe:
NpeanoaoXunM, 4To NonynaLus, coctoawas n3 50 npocTeliinx
OpraHW3mMoB, B HEKOTOPOM 0ObeMe BOAbl YBeIMUUBALTCA NYTEM
feneHund. Yepe3 1yac ee yncieHHoOCTb Bo3pacTaeT Ao 150
ocobeii. A6contoTHaa (MakcMManbHas) poXaaeMocTb cCOCTaBuNa
100 ocobein B 4ac, a yaenbHass — TO/bKO 2 0coou.

PaccunTaliTe abCoONOTHYIO U YAENbHYIO POXAAEMOCTb
ropoAcKol nonynaumm yenoseka (3a 1 mecay, 3a 1ropg),
MCXOM4SA U3 TOro, 4to B ropoge ¢ HaceneHnem 10 000 yenoBek
3a rog noasunaocb 400 HOBOPOXKAEHHbIX.

2.4. Bo3pacTHas CTPyKTypa Mnonynsauum

BospacTHas CTPYKTypa nonynaumnm xapaktepusyet obLiee Konu-
4eCcTBO MPeACTaBAeHHbIX B Hell BO3PaCTHbIX FPynmn M COOTHOLIE-
HUE WX YUCAEHHOCTW WMAWM o6LLleli MacCbl MPUCYTCTBYKOLWNUX B
rpynmne opraHm3amoB (6uMomacchl). Takoe COOTHOLIEHME Ha3blBalOT
00bIYHO BO3paCTHBLIM pacnpegeneHmem (To ecTb pacnpegeneHuem
YMC/IEHHOCTU MO BO3PACTHbIM FpynnamM) MAuM BO3pacTHbIM Chek-
Tpom nonynauumun. Ha pucyHke 17 nokasaHbl NpuMepbl BO3pacT-
HOro pacnpefeneHuns B NONYyNALUAX MAEKONMUTaOWUX 1 pblb.

Kak 310 6bIN0 NokKasaHO Ha npumepe, o6cyXAaBLlemcs B
npeabigyuiem pasgene, BO3pacTHOW CNEKTP CBA3AH C UHTEHCUB-
HOCTbKO CMEPTHOCTW OpraHu3MoB. KpomMe TOro, OH 3aBUCUT TakK-
Xe 1 0T BeNNUYUHbI POXAAeMOCTU, NOCKONbKY MocnefHel onpe-
fenfetca BennyMHa npunnioga.

Bo3pacTHasd CTpyKTypa nonynauum MOXXeT U3MeHATbLCA Noj
LeNCTBMEM BHEWHUX (aKTOpPOB, TaK KakK OHW KOHTPOAUPYIOT
npouecchbl N poXKLaeMoCTu, U cMepTHOCTM. Ha pucyHke 18 npu-
BedeH NpuMep M3MEHeHWUl i BO3PACTHOW CTPYKTYpbl monynauuu
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Bo3spact

Puc. 17. Tlpumepbl BO3PaCTHOrO pacrpefeneHnsi OpraHM3MoB B NOMyALMSX
pbI6 U MNEKOMUTAIOLLUX

pbl6 B pe3ynbTaTe LelCTBUA MpoOMbICAa, TO eCTb (pakTopa, Bbl-
3bIBAIOLLEr0 4OMNOMHUTENbHYIO CMEPTHOCTb.

AHanni3 BO3PacTHON CTPYKTYpbl NonNynsuuii U BblfeneHue
BO3PACTHbLIX FPYyNmn y pacTeHW 1 XXMUBOTHbIX MPOU3BOAUTCH MNO-
pasHOMY. Y pacTeHMWs KaleHAapHbIil Bo3pacT (4MCNo NeT) n BO3-
pacTHOe COCTOfIHMe (3Tanm pa3BUTUA OpraHmama) He TOX[AeCT-

M3bimaeTcs
NPOMbIC/IOM

1234567 89 10 Bo3spact 1234S 6789 10Bo3spact

Puc. 18. W3MeHeHMs BO3PacTHOrO COCTaBa NMONy/nsauMmM pbld nof AeiCTBMEM
npombicna (Npy BO3pacTaHUM CMepTHOCTK)
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BEHHbI. TaKXe He TOXAECTBEHHbI OHM W Y HEKOTOPbLIX XWUBOT-
HbIX, HAMPUMEP Y HACEKOMBbIX.

B XXW3HEHHOM LUWKAe pacTeHWi BbILENAKT OKOMO AECATH
BO3pPaCTHbIX COCTOAHMWIA, 06bEANHEHHbIX B YeTbipe nepnoja: ne-
puoj MNokos (cemeHa), BeretaTUBHbIA (MOMOAble HENMOLOHOCSH-
Wune pacTeHunsa), reHepaTUBHbIW, UKW Nepuog 3penocTu (Nnogo-
HOCAL e pacTEHUA) N CEHUbHBLIA, UAN cTapyecknin (oTMuparo-
Lue pacTeHus).

B cocTaB BO3paCcTHbIX Fpynn MOXeT BXOAUTb pas/inyHoOe Ync-
N0 reHepauyuii, To ecTb OTAENbHbIX BbIBOAKOB. [eHepaTuBHas
BO3pacTHaa rpynna a6/10HN, HanpuMep, MOXeT BK/OYaTb B ce-
65 fepeBbs BO3pacTOM OT Tpex A0 ABajuaTtu feT, B TO BPeMS
Kak BeretaTuBHas BO3pacTHas rpynna — NUllb OT O4HOrO Ao
Tpex.

Y N03BOHOYHbIX BO3pacTHaa rpynna, Kak npasuao, o3Hauva-
eT rpynny XWBOTHbIX OLHOrO ¥ TOr0 Xe KajeHAapHOoro Bospac-
Ta. Monynaunsa moxeT 6bITb NpefcTaBaeHa 0cobsiMy OLHOMO Ka-
NeHAapHOro Bo3pacTa, ABYX, Tpex u 6onee. Tak, Hanpumep, no-
nynaunsa cHetka (MeNKOM 03epHOW pbIOKK) LENNKOM COCTOUT
n3 ocobein ogHON BO3pacTHOM rpynnbl. K KOHUY nepBOro roga
XW3HW OHW HaYMHAIOT pa3MHOXaTbCA, a Nocne HepecTa nornba-
IoT. HOBOE MOKO/IEHME B KOHLe MEpPBOro roda XXM3HW JacT Hauva-
no cnefylolwemy u Tak fanee.

3HauyeHUe unccnefoBaHWii BO3paCcTHOW CTPYKTYypbl monyns-
umni. Mo BO3pacTHOMY CMEKTPY OLEHUBAKTCA CNOCOOHOCTb MO-
NynauMm K CamONOfLepP>XaHW YWUCAEHHOCTW U ee yCTOoWum-
BOCTb K BHEWHWUM BO3AecTBMAM. UeM CnoXHee BO3pacTHOWM
CMeKTp, TemM ycToiuMBee BOCMPON3BOACTBO NONYAALUMN.

AHanns BO3PaCcTHON CTPYKTYpbl NO3BONMAET NPOrHO3MPOBaTh
YMC/IEHHOCTb NONYAAUMKM Ha pag 6nnxkailwmx neT, 4To npume-
HAeTCcs, K NpUMepy, 4719 OLEHKU BO3MOXHOCTEN NPOMbICAA Pbl-
6bl B OXOTHWYbEM XO03AICTBE, B HEKOTOPbLIX 300/10TMYECKUX NC-
cnefoBaHUAX.

Oco6eHHOCTAMU BO3PACTHOW CTPYKTYpPbl ONPesenstoTcs MHO-
rMe CBOWCTBA MONYNALUM KaK cucTeMbl. Monynauma, BKIO-
yarowas B ce6 MHOXECTBO BO3PaCTHbLIX FPYyMM, B MeHbLUeN cTe-
MeHW MOABEPXEHa BAWSAHUI (PaKTOPOB, ONpeAensllWux yc-
MewHOCTb pasMHOXeHUA. Befab faxe kpaliHe Hebnaronpuat-
Hble YCN0BUA Pa3MHOXEHUS, CNOCO6GHbIE NPUBOAUTL K MOJHON
rméenn npunnoga Toro UAM WHOrO rofa, He ABNAKOTCA KaTacT-
pouUecKUMU ANA NONYAALUMN CMOXHOW CTPYKTYPbl, NOCKO/b-
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KY O4HW U Te Xe poauTenbCKMe napbl y4acTBYIOT B BOCNPOMU3-
BOACTBE MHOrO pas.

Hanpumep, of4Ha 1 Ta )Xe caMKa TPEeCKU HEPeCcTUTCS eXerogHo
B TedeHne 9 feT (C WeCTUNETHEro [0 NATHAaALATUNEeTHEero BO3-
pacta). CamKka ropbylum HepecTuTCa B Bo3pacTe 2 /ieT U cpasy Xe
nocne Hepecta norn6aer. O4eBUAHO, YTO BO3HUKHOBEHMNE Hebna-
rONpPUATHBIX YCNOBWIA ANs HepecTa ropbywu (M cBA3aHHOe ¢
3TUM CHUXXEeHUEe YACNEHHOCTU NPUNN0Aa) cpasy e BbI30BET 3Ha-
YnTeNbHOE COKpAaLLeHMe YNCAEHHOCTH BCel nonynaumn. 370 Npo-
n3oiigeT B CUNY TOro, 4TO 60/bLIAA ee YacTb NpejcTaBieHa MOoJo-
AbIMU pbi6aMK, NOABUBLUMMUCA HA CBET B TEKYLLEM roay.

MHoroso3pacTHble nonynauum (Kak y Tpecku) ropasgo MeHee
YYBCTBMTE/bHbBI MO OTHOWEHWK K (HaKTOpaM, OKa3blBAKLIUM
BO3eNCTBME Ha OTAeflbHble MNOMNYNALWOHHbIE NOArpynnbl (Ha-
npumep, Ha Mono4b). Befb YMCNEHHOCTb MOMOAM COCTaBAAET
CpPaBHUTENbHO He6OMbLWYK A0 OT 06LWeEA YNCIEHHOCTM Mmony-
naunn. BmecTte ¢ Tem noboe BO3AenCTBNE, NPUBOAALLEE K 3aMET-
HOMY W3MEHEHUI YUCNEHHOCTU OTAENIbHON BO3PAacTHON rpynnsl,
OCTaeTcs 3aMeTHbIM W B/NSET Ha COCTaB MHOFOBO3pacTHOW mony-
nAuNN B TeYeHUe ropasgo 6onee 4UTENIbHOTO BPEMEHMN.

Bo3pacTHasa cTpykTypa. Bo3pacTHO cnekTp
(Bo3pacTHOe pacnpegeneHue). UyBCTBUTENbHOCTb
nonynayuii K BHeWWHUM BO3JeliCTBUSAM.

1. Kakue cBoiicTBa nonynauuu onpegensiorcs
0CO6EHHOCTAMM ee BO3pacTHOro coctaBa? 2. [lMouyemy
MHOTOBO3PaCTHbIE NOMNYNALUMN 0OKA3biBAKOTCA MEHee
YYBCTBUTENbHLIMU K BHE3aMHbIM KPAaTKOBPEMEHHbIM
W3MEHEHUAM YCNOBUIA XU3HN? 3. Kakoe 3HaueHue nmeet
M3yyeHWe BO3PACTHOW CTPYKTYPbl NONYNALMNIA?

HauanbHasa YMCNEHHOCTb MpUNAoga Nonynsayum coctaBnseT
1000 ocobein. ExxerogHas cmepTHocTb — 30%. PaccuunTaiTe,
[0 KaKOro Bo3pacTa MOTYT LOXMUTb 0CO6M OAHOr0 MOKOJEHUS.

2.5. AMHammkKa nonynsauum

OuHamuka nonynaumin — 3To npoueccbl U3MEHEHWU ee OCHOB-
HbIX 6MONOrMYECKNX XapaKTepucTUK BO BpemeHu. Mpu unsyue-
HUW OLUHAMWUKW NONYNALWW rNaBHOe 3HAYeHWe MpupaeTca uU3-
MEHEHUAM YUCEHHOCTW, 06Leli Maccbl opraHm3amMoB (6uomac-
Cbl) U MONYNALUOHHOW CTPYKTYpbl. JuHamMunka nonynsumn —
OfHO 13 Hanbonee 3HAUYNMbIX BUONOTUYECKMUX N 3KONOTUUYECKUX
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ABMeHN . MOXHO CKa3aTb, YTO XW3Hb MONYASLMU MPOABNAET-
cA Bee fuHamMuke. Monynsayma He MOXET CyL,ecTBOBaThL 6e3 no-
CTOSIHHBIX W3MEHEHW, 3a cyeT KOTOPbIX OHA KakK 6bl npucno-
cabnuBaeTca K U3MEHEHNSIM BHELIHWNX YCN0BUIA.

B xofe 3BONOLMM pa3fIMUHbIe BUALI XXWUBbIX OpraHM3MoB 06-
peTalT pasnuMyvHble CBOMCTBAa. HekoTopble M3 HUX NpUcnocob-
NeHbl K CyLW,ecTBOBAHWNIO B CYPOBbIX, HO CTabUAbHbLIX YCNOBUAX,
HampuMMep B MYCTbIHAX, MOAYMNYCTbIHAX, TyHApax. Mpumepom
MOTYT CNYXWUTb TakKue pacTeHus, Kak obuTarwlme B NYCTbIH-
HbIX 30HaX cakcay/n U TamapucK UKW Hacenswlwme TYHAPbl He-
KOTOpble BUAbl MXOB.

BugoBbie cBOWCTBA OPraHU3MoB, 00MTaKOWMX B TaKUX YyC0-
BUAX, HAXOAAT OTpPaXKeHue u B CBOMCTBAX UX nonynsaumin. Mpo-
Leccbl nopfAep>XaHUs YUCAEHHOCTW M CTPYKTYpPbl Nonynsayuii
3TMX BMAOB (npoueccbl BOCNPOU3BOACTBA) 06PeTaldT BbICOKYIO
YYBCTBUTENbHOCTb K HapylWweHWAM 3KONOTMYECKUX YCIO0BUIA.
OHM CTaHOBATCA NEerkoysa3BUMbl K BO3pacTaloleMy BO3fAelcT-
BUIO YenoBeKa M TPYAHO NOAAAITCA BOCCTAHOBEHUIO.

Opyrve Bugbl, o6uTalolMe B 30HAX YMEPEHHOr0 KAuMMmaTta, B
0COBGEHHOCTN NONYNALUMN OLHONMETHUX XUBOTHbIX (60NbLWIMNHCT-
BO HACEKOMbIX) U pacTeHWit (HEKOTOPble BUAbl TPaB), CNOCOGHBI
BblEepXXUBaTb 3HAUYNTENbHbIE HAPYLIEHWA YCN0BUI XU3HU. Ko-
ne6aHMa UX YUCMEHHOCTW XapaKTepu3ylTCcA WMWUPOKUM pasma-
XOM. B rogbl MWHUMaNbHOTO W MaKCMManbHOro 06uAMa yunc-
NEeHHOCTb TaKMX MONynauuii MOXeT pa3nuyaTtbCi B JeCATKH,
COTHW, @ UHOTAA W ThiCAYN pas.

PocT monynaumini. Ha nepBbliA B3rnsg ACHO, 4TO XapakKTep
OUHAMWKN YUCIEHHOCTW PasNMYHbIX BMAOB OpPraHM3MOB B NO-
Nynauuyu AOMXKeH ObiTb CBA3aH C AemorpaguyeckuMu nokasa-
TeNAMU, KOTOpbie TakXe HOPMUPYHOTCS B MpoLecce 3BOAOLUN
M OTPaXKaktT YCNOBMA XU3HWN BMAa B KOHKPETHOM MecToobuTa-
HuKM. TeM He MeHee, HECMOTPS Ha TO 4YTO W POXAAEMOCTb, M
CMEPTHOCTb, M BO3pacTHas CTPYKTypa OYEHb BaXHbl, HU MO 0f-
HOMY M3 3TUX MOKa3aTeneill Henb3s CyAuMTb O CBOWCTBAX AWHa-
MWKU MONYNSLNU B LLeNOM.

B onpefeneHHO Mepe 3TV CBOWCTBA pacKpbliBaeT MpoLecc
pocTa nonyasiuuMn, KOTOPbIA XapakTepu3yeT ee CNOCOOHOCTM K
BOCCTAHOB/EHNIO YUCNEHHOCTU MNOC/e NepeHeceHHOoW KaTacTpo-
(bl MW K HapawuWBaHUIO YUCNEHHOCTW NpW 3aceneHUn opra-
HMW3MaMu CBOOOAHbLIX 3KOJIOTUYECKNX HULL.
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XapakTep yBeIMYEHNA YNCNEHHO-
CTM nonynsiuMm MOXeT O6biTb pas-
NNYHBIM. B CBA3K C 3TUM BbIAENSAIOT
fBa Tuna pocTa monynsauuin. Pasnu-
Una MeXAy HUMWU UANKCTPUPYHTCA
KPUBbIMW, MOKa3aHHbIMW Ha PUCYH-
Ke 19.

MepBas Kpueas uMeeT hopmy na-
TUHCKON 6yKBblI J. JTa J-06pasHas
KpuBas MoKasblBaeT, YTO B X0fe poc-
Ta NONynAUuMMN ee YNCNEHHOCTb YBe-
nM4YnBaeTCA C BO3pacTarleli CKopo-
CTbHO.

BTopas kpuBas HanomMumHaeT no
thopme naTuHCcKyto 6ykBy S. Mpu S- Puc. 19. Tunsl KpUBbLIX poc-
06pa3HOM pOCTe CKOPOCTb YBEANYE-  Ta YUCNEHHOCTW MONynsLunii
HWA YNCNEHHOCTM MONYNALUN HEKO-

TOpOe BpeMs HapacTaeT, HO BCKOpe 3TOT MpoOLecC HauyuMHaeT 3a-
MeAnATbCA. B KOHLE KOHLOB POCT YUCNEHHOCTU MPaKTUYeCKH
npekpauwjaeTcs.

Onda nmoOHMMaHWA MexaHW3MOB, KOTOpble ynpaBaslT poc-
TOM NONynAuWuW, pasBuMBalOLWMMCS NO TUNY NepBON KPUBOW,
[OCTaTOYHO MpeACcTaBUTb, YTO YMCAO0 MOTOMKOB, MPOM3BOAM-
MbIX KaXAblM OpPraHuW3mMoOM, Bblpa)xaeTcsi NOCTOSHHOW Benu-
UMHON. Tak 6bIBaeT y HEKOTOPbLIX BMAOB OLHOKNETOUYHbLIX Op-
raHu3MoB (Hanpumep, y BOLOpOCNei), KOTOpble npu 6naro-
MPUATHbLIX NETHUX YCNOBUAX HAYMHAKT pasMHOXaTbCs fgene-
HMeM. POCT UX YNCNEHHOCTWN MPOUCXOANT B FTEOMETPUYECKOM
nporpeccuMun: 0f4Ha KneTKa npeBpaw,aetcs B fBe, 4Be B YeThbl-
pe, YeTbipe B BOCEMb U TakK fanee. TakuMm Tunom pocta obna-
Jal0T NONynsauMM HEKOTOPbIX BWAOB >XXWBOTHbIX, OCOBEHHO
MenKnx pakoobpasHbiX, XWBYLW MX B BOAHON Tonuie, y KOTO-
PbIX OYeHb KOPOTKWI LUKA pa3BUTUA M MpocCTas BO3pacTHas
CTPYKTypa.

CTONb CTPeMUTENbHbIA POCT, KOHEYHO, HE MOXeT Npojos-
XaTbcs fonro. PaHo unm no3gHo cBo6ogHbIe pecypcbl byayT mc-
yepnaHbl ¥ POCT NONynALUKM NpekpaTuTca. A Tak Kak nonyns-
LMK C MPOCTOW CTPYKTYpPOR (TO €CTb MMetoLMe CKTOHHOCTb K J-
06pasHOMYy TNy pocTa) LOBOSILHO YYBCTBUTE/IbHbI K N3MEHEHW-
M BHEWHWUX YCMNO0BUWA, UX nocnejywolias AWHamMuUKa uUMeeT
(hopMy pe3KMX CKauyKo0bpa3HbIX U3MEHEHWNI: KOPOTKME Nepuo-
Abl ObICTPOr0 BO3pacTaHWs YWCNEHHOCTU YepefyloTCs C ee pes-
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Bpems

Puc. 20. Kone6aHus YNCNEHHOCTW NMOMYNSLMWIA ¢ J-06pa3HbIM TUMOM PoCcTa

HUMWU NageHUaMMN n3-3a HapyLWeHUs YCNoBUA Xn3uu (puc. 20).
XU3Hb nonynaunii Takoro Tuna xapakTepusyeT OfHa BaXHas
0COGEHHOCTb: OHM CMOCOGHbLI NOYTU MFHOBEHHO pearnpoBaTh Ha
yAy4yleHne 3KONOTMYECKNX YCIOBUIM U MAKCUMaNbHO UCNOMb-
30BaTb CBOGOHbLIE pecypcChl.

B ocHoBe pocTa monynauuii BToporo Tmna (M3o6paxaemoro
S-06pa3HO KpWUBOIA) nexaT WHble MeXaHW3Mbl. 4N X NOHW-
MaHUA npeacTaBuM cebe, UTO KaXgas MONynauusa MOXET 3a-
NONHUTbL COBOM HEKWUIA OFPaHUYEHHbI 06BHEM XXU3HEHHOTO MpPo-
cTpaHcTBa. UeM MeHblUe NPOCTPaHCTBAa OCTAETCA HE3aHATLIM,
TeM MefifleHHee MPOUCXOANT pocT nonyndauuu. MNoatomy, Korga
YMCNEHHOCTb MONYNALUMM Mana, ee pocT UAET C Bo3pacTatoulei
CKOpPOCTbHO, HO OJHOBPEMEHHO C 3TUM COKpallaeTCcsa MPOCTpPaH-
CTBO AN XMW3HWU 0cobeil. N yemM MeHblUe ero ocTaeTcs, TeM
3aMEeTHEee CHMXXaeTCsa CKOPOCTb pocTa, Najas NOCTEMEHHO MOYTK
[0 HYNEBbIX 3HAYEHUI.

TakoW Tun pocTa XapakTepeH AN OpPraHW3MoB, MME LW UX
NPOAO/MKUTENbHBIA LUK pPasBuTUA, NONYNALUM KOTOPbIX OT-
NNYalTCa CMOXHOM BO3PacTHON CTpPYKTypoil. Kak Bbl 3HaeTe,
nonynsauMm Takoro Tuna 6onee ycToMumnBbl K BHELWWHUM BO3Aei-
cTBUAM. MMo3TOMYy Npun 3aBepLIeHNN pocTa UX AUHAMUKA NpoUc-
X0AMT B hopMe MeANeHHbIX KonebaHWin ¢ Manoit aMnanuTyaon,
MW NNaBHbIX BOMIH U3MEHEHUI YncneHHOCTH (puc. 21).

Monynaumnm BTOPOro TMNa He MMEKT BO3MOXHOCTe ObICTPO
pearnpoBaTb Ha yny4ylleHWe YCNOBWUI XWU3HWU, 3aTO OHW 6Gonee
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Puc. 21. KonebaHusi YNCNEHHOCTM NONYNsALNIA ¢ S-06pasHbIM TUIMOM pocTa

YCTONYMBbLI K HEGMArONPUATHLIM BO34EACTBUAM BHELWHUX (ak-
TOPOB.

XapaKTepHble TWMbl pocTa MONYAAUUA MOXHO Habnwpaath,
KOrfa Tex UAM UHbIX XXUBOTHbIX BCENIAKOT B HE3aHATbIE 06/1acTu
MAW OHW caMK PacnpocTpaHATCA B HOBble palioHbl. CaMoBce-
NeHNe HeKOTOPbIX MPeAcTaBUTeNneil MOPCKOM ayHbl pbi6 (Ha-
npumep, TIONbKU) MOXHO HabnwhaTb B BOgOXpaHunuwax Bon-
rn, Kambl, lHenpa, rge ux YMCAeHHOCTb AOCTMUINA 3HAYUTENb-
HbIX BEMYMUH. POCT 3TUX Nonynauunii onuceiBaeTca S-obpasHoi
KPUBOIA.

J-06pa3Has KpuBas XOpOLO ONMCbIBAET POCT NONYNALUIA He-
KOTOPbIX MUKPOOPraHM3MoB, HanpumMep rpubKOBbLIX APOXIKEN,
HEKOTOPbIX BUAOB MWKPOCKOMUYECKUX BOJOpoOCnei. B uenom,
YeM KpyrnHee opraHu3mbl, Tem 6/vxe K Tuny S-obpasHoi Kpu-
BOI POCT Nonynaumnu.

KonebaHua yncneHHocTu nonynauuii. Korga poct nonyns-
LMK 3aBepllaeTcsd, ee YNC/MEHHOCTb HaudyMHaeT kKonebaTbca (No
CpaBHeHUO C 6onee AW MeHee MOCTOSAHHOW BENMYMHOW). ITO
AB/IeHNE BbI3bIBAKOT pa3fMyHble hakTopbl. CaMm npouecc fuHa-
MUKW MNONYAAUUM NPU 3TOM MOXET TakKXe MpoABAATbLCA MO-
pasHomy.

Y MHOTUX BUAOB XXUBOTHbIX W PacTeHWA Koneb6aHWA YNCIEeH-
HOCTU NONYNALNIA 6bIBalOT BbI3BaAHbI CE30HHBIMU U3MEHEHUSMU
YCNOBUIA XWU3HW (TemnepaTypbl, BAaXHOCTWU, OCBEL,EHHOCTH,
nuuLeBoi obecneyeHHOCTU 1 Ap.). [puMepbl Ce30HHbIX Koneba-
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HUA YUCNEHHOCTWU NONYNAULWUIA [alOT BCEM BaM XOPOLIO 3HAKO-
Mble KapTWUHblI NeTHel NpupofAbl. Ty4n KOMapoB, NOMHbIe NTUL,
neca, 3apoclwune BacuibKamy noas — BCe 3TO ObiBaeT B Tensoe
Bpems roga M NpakTUUYECKN CXOAWUT Ha HET B 3UMHUIA MEePUoS.

Hanbonblwmnin nHtepec, ogHako, NpPeAcTaBNsAlOT Te Koneba-
HUS YUCNEHHOCTU MONyANAUNA, KOTOPble MPOUCXOAAT U3 rofa B
rog. Ix HasblBalOT MEXTr0f0Bble B OT/IMYME OT BHYTPUTOAOBLIX,
MAN Ce30HHbIX. Kak Bbl yXe 3HaeTe, MeXrojosas AMHaMuKa
YMCNEHHOCTU MONYNALWA MOXET MMETb pas3fiInuHbIli XapakTep
M NPoABNATHLCA B (hOPMe MAABHbIX BOMH U3MEHEHMWIA (YNCNEHHO-
CTW, 6uomacchl, NONYNALUOHHOW CTPYKTYpbl) UK B popMe Yac-
ThIX CKaYK006pa3HbIX U3MEHEHWNIA.

N B TOM 1 B Apyrom cayvyasx 3T MU3MEHEHWUS MOTYT ObITb pe-
FYNAPHbIMUW, TO €CTb LWKANYECKUMU, WU HEPEryNAaApHbIMN —
XaoTuyeckumu. Mepsble B OTINYME OT BTOPLIX COAEpPXAT B cebe
3NeMeHTbl, NOBTOPAKLWMECH Yepe3 paBHble NMPOMEXYTKU Bpe-
MeHU (Hanpumep, yepe3 KaxAable 10 feT YMCNEHHOCTb NonNynA-
LMW JOCTUTaeT onpefeneHHON MakCMManbHON BeNMYUHbI). Bos-
HWKHOBEHMNE LUKNNYEeCKNX KOonebaHWii CBA3bIBAOT C AelCTBU-
eM MexXaHW3MOB NONYNALWOHHON perynauumn, o KOTopbliX bygeT
CKasaHo farnee.

Hab6nwogaemble 13 roga B rog KonebaHnsa YMCNEHHOCTU HEKO-
TOpbIX BUAOB NTUL (HanpuMmep, ropoAcKoro Bopobbs) nam polb
(yknelika, pAanywka, 6bl4kKu n Ap.) Aal0T NpUMep Heperynap-
HbIX M3MEHEHMWI BEMYMHBI NONYNALWN, CBA3AHHbLIX, KaK npa-
BU/O, C U3MEHEHUAMWN KAUMATUYECKUX YCNOBUA UIN XEe C U3-
MEHEHUAMMU 3arpsa3HEeHHOCTU cpedbl 06MTaHUsA BewWecTBamu,
OKa3blBawWMNMU rybuTenbHoe BO3LEACTBME HA OPraHU3MbI.

K Haubofiee M3BECTHbIM Mpumepam UUKAMYECKUX Koneba-
HUI MOXHO OTHECTU COBMECTHble KofebaHWA YNCNEHHOCTU He-
KOTOPbIX BUAOB CEBEPHbIX MAeKoNUTallWwmux. Hanpumep, LUK-
Nbl TPEX- U YeTbIpex/ieTHeid NepuofMYHOCTU XapaKTepHbl Ang
MHOTWX CEBEPHbIX MbILEBUAHbIX TPbI3YHOB (MblWei, NONEBOK,
NEMMMWHIOB) U UX XMW HUKOB (NONSAPHOI COBbI, MecLoB), a Tak-
Xe 3ailleB n pbicein (puc. 22).

B EBpone NeMMWHIM NOPOA AOCTUTralOT TaKOi BbICOKOI
NAOTHOCTM, YTO HaYMHAKT MUTpUpoBaTb M3 CBOWUX MepeHace-
NeHHbIX MecTo06MTaHNn. N3BeCcTHbI Cny4van, KOrga XXWBOTHbIE
NPOXOANNN Yepe3 LepeBHU B TAKOM KOMUYECTBE, YTO KOLWKU K
cobaku, KOTOpble BHayane Hanajanu Ha HUX, NPOCTO mepecTa-
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Puc. 22. Liuknuueckue KonebaHwus YNCNEHHOCTU HEKOTOPbIX BWAOB XM -
BOTHbIX

Bann obpawats BHUMaHWE Ha OpAbl rPbi3yHOB. JOCTUIHYB MO-
psi, MHOTME IEMMWUHT W TOHYN.

Hanbonee M3BECTHbIE NPUMeEPbl KONeb6aHWMA YUCNEHHOCTUN Y
HaceKOMbIX — ee LiMK/bl Yy capaHuyoBbIX (puc. 23). CBefleHNs 0
HalWecTBMKU CTpaHCTBYlOLW e capaHuum B EBpasum BocxogsaT K
fanekoi apeBHocTu. CapaHya XWBET B MYCTbIHAX W MaNoBOfA-
HbIX palioHax. Ha MpoTs)KeHun MHOTrUX neT OHa He coBepluaeT
MUTrpaunii, He NOXXMpaeT NOCEBOB MU He NPUBJieKaeT K cebe BHU-
MaHus. OfHako BpemMsa OT BPEMEHWM NNOTHOCTb NONyAALWA ca-
paH4Yn LOCTWUraeT YyAOBULWHbLIX pa3MepoB. Mof BAUAHUEM CKY-
YEHHOCTU HAaCeKOMble NpeTepneBalT psaj U3MEHEHMUIA CBOEro 06-
nuka (Hanpumep, y HUX pa3BuBa-
toTcA 6onee ANUHHbIE KPbIbS) K
HauynHaKT MUTPUPOBaTb B 3eM/ie-

Jenbyeckne painoHbl, cbefas Bce
Ha cBOeM MyTuW. MPUUUHBI Takux
NOMNYNALUOHHbIX B3pbIBOB 00Yy-
CNOBNEHbI, MO-BUAMMOMY, HecTa-
OMNbHOCTBID  yCNOBMIA  cpeabl. Puc. 23. CapaHua
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Puc. 24. CocHoBas nageHunua (1) n AucTBeHHMYHaA nncToBepTKa (2)

PocT nonynaumnii capaHum B rofbl BCMbIWEK YACAEHHOCTU Mpo-
ncxoauT no J-ob6pasHomy Tuny. I 'y NneMMUHIOB, U Y capaHuu
He KaX bl cnydyall HapacTaHMa YMCNEHHOCTM COMPOBOXaeTcs
MuUrpaymne.

MHorpa uuknmyeckne KonebaHms YMCNEHHOCTU NONyNALKNiA
MOXXHO 0O0BACHUTbL CNOXHbLIMWU B3aUMOAEACTBUAMU MEXAY NO-
NyNAuuaMnY pasnnyHbliX BULOB XXMBOTHbLIX U PacTeHUn B CO06-
WwectBax. PaccMoTpuM B KayecTBe npumepa KonebaHus uuc-
NEHHOCTU HEKOTOPbIX BMA0B HACEKOMbIX B €BPOMENCKNX flecax,
Hanpumep 6a6o4yek COCHOBOM NAJEHULbI U TUCTBEHHUYHON NKC-
TOBEPTKN (puc. 24), NUYMHKN KOTOPbIX MNUTAOTCA NUCTbAMM
fepeBbeB. MUKW YUCAEHHOCTW MOBTOPAIOTCA Y HUX MPUMEPHO
yepe3 4—10 net. KonebaHns YMCNEHHOCTU 3TUX BUAOB onpeje-
NATCA M AUHAMWKON 6Guomacchbl [epeBbeB, W KONeOGaAHUAMMU
YMUCNEHHOCTMU NTUL, NUTAKLWMXCA HaceKoMbIMU. 0 mMepe BO3-
pacTaHua 6uomacchl fepeBbeB B 1ecy Hanbonee KpynHble u cTa-
pble AepeBbs CTAHOBATCA BOCNPUMMUYUBLIMU K FyCEHULAM NUC-
TOBEPTKU-MOYKOeda U HepeAKo norubalT OT MOBTOpSAOLLeiCS
aedponnaynm (MCYE3HOBEHUS NTUCTLEB).

OTMupaHne 1 pasnoXeHwe ApeBeCUHbl BO3BpalLlaeT B Jec-
HYI0 NMOYBY NMuUTaTeNbHble BewecTsa. VX ncnonb3ywT Ana CBO-
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ero pasBMTUA MOMO/Able AepeBbsl, MEHEE YYBCTBUTE/bHbIE K Ha-
nageHnto HaceKoMbIX. POCTy MOMoAblIX AepeBbeB CNOCO6GCTBYET
TakXe YBeNUYeHMe OCBEL,eHHOCTM u3-3a rmbenun cTapbix fge-
peBbeB C 60NbLWIMMMN KPOHAMU. TeM BpeMEHEM NTULbl YMEHbLL a-
0T UNCNEHHOCTb NNCTOBEPTKM-NoYKoefa. OfHaKO B pesynbTaTe
pocTa fepeBbeB OHa (YMCNEHHOCTb) BHOBb HauyWHaeT yBeAM4U-
BaTbCS M MpoLecc noBTopAeTCA.

Ecnun paccmatpuBaTh CYLW,ECTBOBaHWe XBOWHbIX JIeCOB B
60MbWINX NPOMEXYTKAx BPEMEHMW, TO CTAHOBUTCH SCHO, 4YTO
NNCTOBEPTKA Mepuoanyveckn Kak 6bl OMONaXXBaeT 3KOCUCTEMY
XBOWHOrO neca, NpeAcTaBnseT coO60 HEOTLEMJIEMYIO €€ YacTb.
MosToMy BO3pacTaHWe YMCNEHHOCTU 3Tol 6aboykM He npea-
CTaBNAeT c060l KaTacTpody, Kak 3TO MOXeT nokKasaTbCs BCH-
KOMY, KTO BUAMT MepPTBbIe M yMUpalOLMe AepeBbs Ha onpeje-
NEeHHOW cTagmn uukna.

MpuynMHaMM pe3KMX KonebaHuii YUCAEHHOCTU HEKOTOPbIX
nonynsaunMin Moryt 6biTb pa3NnMyHble abMOTUYECKME U BUoTUYE-
CKue akTopbl. N HOrga 3T KonebaHWa XopoLwo corfnacylTes ¢
M3MEHEHUAMU KAMMATUUYEeCKUX ycnosuii. OgHako B psage cny-
YyaeB BJ/INAHWEM BHEWHUX (HAKTOPOB HEBO3MOXHO 06BACHUTb
M3MEHEHNS YUCNEHHOCTU TOW WAW WHOW monynauuun. Mpuun-
Hbl, Bbl3blBalWe KONe6aHNA YACAEHHOCTM NONYAALUA, MOryT
3aKN4YaThCAd B HUX CaMUX; TOr4a FOBOPAT O BHYTPEHHUX (hak-
Topax NoNynsuMOHHOR SUHAMUKN.

Perynsumsa ymcneHHocTu nonynauun. Mog perynsyunei yuc-
NEHHOCT W MOHMMaeTCs CNOCOBHOCTL MONYNALUM K CaMOBOCCTa-
HOBMEHWND 4Ymucna ee 0cobeil 4O CBOeil 0ObIYHON BENUUYUHBI, ON-
pefensieMoil yCNoOBUSIMU U pecypcaMu ee 3KONOTMYECKON HULLIN,
3dTa cnocobHOCTHL 06ecneynBaeTcs CUCTEMON MeXaHM3MOB, KOTO-
pble Kak 6bl aBTOMaTM4eCKW cpabaTbiBalT, KOrga MAOTHOCTb
nonynauum AOCTUraeT WAN CAUWKOM BbICOKWUX, UAN CANLIKOM
HW3KUX 3HA4YeHWN. PerynatopHble MexaHW3Mbl MOTYT UMETb
XapakTep MOBeAEHYECKMX, Aemorpaguyeckux, husnonormye-
CKMX peakuunil OpraHM3MOB Ha U3MEHEHME NX NAOTHOCTH.

N3BeCcTHbI cnyyam, Korga B yC/0BUAX MepeHaceneHus y paja
MNeKONMUTalWMX NPOUCXOLAT pe3Kne N3MeHeHnsa hn3nonoru-
4UEeCKOro COCTOAHUA. Takue N3MEHeHUA, Npexje Bcero~sarparu-
BalOT OpraHbl HEMPOIHLOKPUHHOW CUCTEMbI, CKa3blBAasACh Ha Mo-
BEAEHUMN XMUBOTHBIX, N3MEHSA UX YCTONUYMBOCTb K 3ab60/1€BaHN-
AM 1 ApYTMM Bujam cTpecca.
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MHorga 3To NPpMBOAUT K NOBbILWEHHON CMEPTHOCTM 0C06El, a
NOTOM — K CHUXXEHMWI0 NAOTHOCTK monynauuun. 3aiubl-6enaku,
Hampumep, B Mepuofbl NMKa YNCAEHHOCTM 4YacTO BHe3amnHo no-
rméalT 0T «IIOKOBOWN 60M1€3HU». Y HEKOTOPbLIX BUAOB Pbi6 npu
BbICOKOM 06MnMKN 0CO6eil B3pOC/ble NePeX0adaT HAa NUTaHUE CBO-
el MOMoAblO, B pe3ynbTaTe Yero YMCAEHHOCTb NOMYAAUMKU Ha-
YMHAET CHUXaTbCA.

MoBbILWEHNE CMEPTHOCTU U CHWXKEHUE POXAAEMOCTM NOfA
BINAHWEM BbICOKOW NAOTHOCTM HabnAalTca B MONyAAUMAX
MHOTMX BMAOB XXMWBOTHbIX W pacTeHuii. Bce aTn peakunm obbe-
OWHSAET TO, YTO CUTHaN K UX AeNCTBUIO faeT cama nonynsaums,
TOYHEe ee NNOTHOCTb.

Boobuie, perynsaums nonynsuMOHHbIX U3MEHEHUI I — 0YeHb
CNOXHBIA NpoLecc, 4acTo B HEM y4acTBYeT He TO/IbKO cama no-
nynayuunsa, Ho ee oKpy>XeHue. OyeHb BaXXHOE 3HauyeHuUe B pery-
NALWMN YNCNEHHOCTU MONYNAUWA MPUHALNEXUT 6UOTUYECKUM
B3aMMOOTHOLIEHUAM OPraHu3MoB (KOHKYPEHLUU, XU HUYeCT-
BY, napasmTu3my), O KOTOPbIX Bbl y3HaeTe M3 MocaegytoLlei
rnaebl yye6HUKa. 3[ecb NWLWIb 3aMeTWUM, YTO B3aMMOfENCTBME
nonyaauum ¢ NONynsauMaMmM PYrux BUAOB HUKOTAA He GbiBaeT
OLHOCTOPOHHUM: NMONYASAUNS XUWHUKa HE TOMbKO BAUAET Ha
NONynsiLMi0 XepTBbl, HO W camMa UCMNbITbIBAET ee BAMSHUE. B
NTOre 3TO NPUBOAWUT K TOMY, UYTO MpY BAUSHUM OLHON monyns-
UMKU Ha APpYTYyH MepBas Monynsums Kak Obl BAUAET U Ha camy
cebs, perynmpys,Tem caMbiM,M3MEHEHNE CBOEA YNCNIEHHOCTMN.

He cnegyeT gymMaTb, YTO Hanmuume pPerynsaTopHbIX MeXaHW3MOB
[LO/KHO BCcerfa ctabunn3nposatb YACAEHHOCTb. B HEKOTOPLIX CNY-
yaax uUx fgeiicTBMe CNOCOOHO NPUBOAUTL K LMKIMYECKUM Koneba-
HUAM YMCNEHHOCTW JaXKe NPU MOCTOSHHbIX YCMOBUAX XXUSHU.

Cnefbl NMPOSBNEHWSA Pa3NUYHbIX [LEACTBUIA PerynsaTopHbIX
(haKTOpPOB J0BOJILHO YaCTO 06GHAPYXMBAKTCA B AUHAMUKE NONy-
NAUNA, ANA KOTOPbIX CBOWCTBEHHbI LWUKAM4Yeckue KonebaHus
YNC/TIEHHOCTH.

| OvHamunka nonynaunn. PocT nonynauuu. Lmknunyeckne
* KonebaHna YMCNeHHOCTU. Perynaumsa YMCcneHHOCTH
nonynauui.

1. YTo Takoe AuHamMuKa nonynauum? 2. B uem coctout

. ABMEHNE PEeryaLMN YACNEHHOCTH nonynsaumnii? Kakoe
3HayeHue OHO MMeeT B 3KocucTeme? 3. Kakyr posb
B U3MEHEHUWN YNCNEHHOCTU NONYNALUM UrpatoT abnoTuyeckune
n 6noTmyeckmne hakTopbl?
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i PacckaxunTte 06 N3BECTHbIX BaM CE30HHbIX N3MEHEHUAX
YMCNEHHOCTU NONYAALNA XXUBOTHbIX U pacTeHWiA (BCMOMHUTE
NNYHbIE HabngeHns).

MpuBeanTe NpUMepbl LMKINYECKUX KONebaHwni
UMCNEHHOCTMN XUBOTHbIX MW PacTEHUA.

CocTaBbTe CNUCOK abNOTUYECKUX, BUOTUYECKUX
M aHTPOMOTEeHHbIX (haKTOPOB, BAUSIOWUX HA ANHAMUKY
nonynauunii M3BECTHbIX BaM BUAOB HACEKOMbIX (Hanpumep,
KOMapa, KOMHATHOW MyXu, nyenbl unu wmens). Monbsysack
CBEAEHUAMM M3 Kypca 6MON0TMK N CBOUMMN HABGNOAEHUAMY,
[fainTe oNMcaHWsa MecTO0OMTaHUM, B KOTOPbIX MAOTHOCTb
nonynauunii 3aTUX HaceKOMbIX Hanbonee BbICOKaA.

MepeyncnnTe BO3MOXHbIE CNOCOObI CHUXEHMNA
YMCNEHHOCTW NONYNALUA BPeAHbIX HACEKOMbIX, OCHOBbIBasCh
Ha M3BECTHbIX BaM 0COBEHHOCTSX MX Pa3MHOXEHMA U 06pasa
XU3HU.

Matepuan ons o6cyxaeHus

Bam M3BeCTHO, YTO MHy30pus Tydenbka pasMHO>KaeTCa gene
HMeM. OHa NWTAaeTCcA HEKOTOPbIMU HaKTEPUAMU, KOTOpble XO-
POLWO pasMHOdKal TCHA B pacTBopax, UCMOAb3yeMbIX 0ObIYHO AN
BblpalyuBaHus KynbTypbl WH(Y30puii (Hanpumep, B CEHHOM Ha-
cToe). Ecanm B 3TOT pacTBOp J06aBNTb HEKOTOpble conn (6e3-
BpefHble AN UHMDY30puid), TO pasMHO>KeHMe GakTepuii npekpa-
TUTCA.

O6cyauTe, Kak 6yneT M3MeHATLCA YUCEHHOCTb MH(Y30puUid B
nocnefoBaTefNbHble MOMEHTbl BPEMEHW MpPU BbipallUBaHWUU UX B
06bIYHON cpefe (CEHHOM HacToe), HayMHasa Cc OA4HOW ocobu, pens-
uweiics HagBoe. Kakomy Tuny pocTa nonynsuuil COOTBETCTBYET
3TOT npouecc? M3MeHUTCS Ny TWM pocTa NONynsuMu WHQYy3opuii
npu fobaBneHWmn B cpedy conei, NOAaBAAWMUX POCT NONYAALUM
6akTepuii,nm Kak?

KpaTkKoe cogep>aHue rnasbl U

[ na oTBETOB Ha BOMPOCHI 0 MPUUYNHAX U3MEHEHWNIA YNCNEHHOCTM
TeX WUAN WHbIX BUAOB PacTEHWA N XWUBOTHbIX, O BAUSHUU XO-
39MCTBEHHOW AeATeNbHOCTM Ye/0BeKa Ha OKPYXXat Ly npupo-
Ly Heob6Xo4UMbl 3HAHWA CBOMNCTB HE TONIbKO OTAENbHbIX Opra-
HW3MOB, HO W WX Tpynn, o6nagakwlnMx CBOWCTBaAMU CamOBOC-
Npou3BOACTBa, — MONyNAUNIA.
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BuaoBbie NonynsuMyM — OCHOBHble (YHKLWOHANbHbIE efn-
HULbl >XUBOW npupoabl. OHW SABNAKTCA 37EMEHTaMM C006-
lecTB, 3KOCMCTEM, y4yaCTBYsS B OCHOBHbIX MpoLeccax TpaHc-
(hopmayumn Bel,ecTBa 1 NepeHoca aHepruu.

Monynsynyu o6nafatoT XapaKTepHbIMKU NoKas3aTeNnsaMu, nNpu-
CYUWMMN TONbKO WM. TaKOBbl, Hanpumep, CTPyKTypa, MNAOT-
HOCTb, YWCNEHHOCTb, POXAAaeMOCTb, CMEpPTHOCTb. HekoTopble
XapaKTePUCTUKN NMONYNALUIA B3aMMOCBA3aHbl: CMEPTHOCTb ON-
penenseT CTPYKTYpPY, POXKAAEMOCTb — MAOTHOCTb U T. f.

Mpoueccbl M3MeHEHW NoNynsuNiA BO BpEMEHW Ha3blBalTCH
NonNynauNOHHON AWHAMUKOW. OTU U3MEHEeHWs — pesynbTaT
AeACTBMA MHOXeCTBa (DaKTOPOB OKpYXatowel cpeabl, a Takxe
BHYTPEHHUX MEXaHU3MOB MONYNALUOHHOW Perynsuunm.



MMABA

B3aMMOO THOLLIEHUS
OpraHy13moB

Tunbl 3KONOTUYECKUX B3aMMOLelCTBUN
KOHKYpeHTHble OTHOLWEHUA
XUWHUYECTBO

MapasnTusm



B npupoge Kax bl XKXMBON OPraHn3m XWBET He
M301MPOBaHHO. Ero oKpy>KaeT MHOXEeCTBO APYrux
npeAcTaBUTENen XXUBOW Npupoabl. U BCe OHU
B3aMMOAENCTBYHOT APYT C Apyrom. B3aaumopaencteus
MEXAY OpraHnM3MamMm, a TakXe BAWSHUS UX Ha YCOBMUA
XW3HW NpeacTaBnAlT COB0 COBOKYMHOCTb
6MOTUYECKMX (haKTOPOB Cpefbl.
3Konornyeckne B3aMMOAenCcTBNSA, KaKk NpaBuao, MMeT
Yypes3BblYaMHO CNOXHbIA XapaKTep, 3aBUCAT OT MHOTUX
(haKTOPOB M MO-pasHOMY MPOTEKalT B Pa3NMUHbIX
ycnoBuax. 370 genaeT UX TpyLHOMNpPELCKA3YEMbIMU.
CopepXaHue 3T0il rnaBbl 03HAKOMUT Bac C
pasHoo6pa3HbIMU B3aMMOOTHOLIEHUAMMN OPraHU3MOB
pasnMYHbIX NOMYNALWNIA.

Bbl y3HaeTe:

* 0 pas/InYHbIX TUNax 6MOTUYECKUNX
B3aMMOOTHOLUEHUN;

* 06 0COBEHHOCTAX KOHKYPEHTHbLIX OTHOLIEHWN
M (hakTopax, onpefensitonx MUCXon
KOHKYPEHTHOR 60pbObI;

* 0 POAM XUWHUYECTBA M B3aMMOOTHOLIEHUAX MEXAY
XU HNKOM W XepTBOI;

* 0 B3aMMOOTHOLWEHNAX MeXAy MapasMToM U XO3AUHOM;
0 3Ha4YeHUM napasvTU3Ma B XWU3HU OpPraHM3MoB ”
pacrnpocTpaHeHMN 3abofieBaHWiA; 0 NONYNALUAX
PacTEHUIA N XXUBOTHbIX.



3.1. Tunbl 3KONOrMYeCKNX B3anUMO/eNCTBWIA

YcnoBHble 0603Ha4YeHNs. Buibl N06ObIX OpraHU3mMoB, XUBY L NX
Ha OAHON TeppuUTOPWM W KOHTAKTMPYHLWMX APYr C APYrom,
BCTYNAKT B pa3/IMyHbie OTHOLEHMA MexXxAay coboit. MonoxeHune
BMAA MPU pasHbiX hopmMax B3aMMOOTHOLLUEHMNIA 0603Ha4YaeTCa ycC-
NOBHbIMMW 3HaKaMU. 3HaK «MUHYC» (-) 0603Ha4YaeT Hebnaronpu-
ATHOe BAWAHUe (0cobuM BMAA WCMNbITbIBAKOT YrHeTeHUe). 3Hak
«nac» (+) obosHavaetr 6naronpuaTHOe BAMAHMe (ocobu BuAa
N3BNeKarT Nonb3y). 3HaK «HONb» (0) MOKa3biBaeT, UTO OTHOLWE-
HUA 6e3pasnnyHbl (OTCYTCTBYET BAMAHME).

Takum obpa3om, Bce BMOTUYECKME CBA3U MOXHO pasfenuTb
Ha 6 rpynn: nonynaunMm He BAUAKT Apyr Ha agpyra (00); nmetoT
B3aMMOBbITOAHbIE CBA3N (++); OTHOWEHWUSA BpeAHbl ANA 060oux
BNAOB (— ); O4UH M3 BUAOB NOMyYaeT BbIrogy, 4PYroi ucnbiThl-
BaeT yrHeTeHue (H—); OAWH BMA MOAy4vaeT NOAb3y, APYroi He
ncnblTbiBaeT Bpefa (+0); oAUH Buf yrHeTaeTcs, ApYyron He u3-
BneKaeT nonb3bl (-0).

PaccMOTpUM OCHOBHbIE TWMbl 3KONOTMYECKUX B3aMMOLeicT-
BUI (puc. 25).

Tunbl B3ammogeincTenini. B npupoge yacTto BCTpeyaeTcs CO-
XUTENbCTBO ABYX WUAM 60/ee BMAOB, KOTOpPOe B psAfe CAy4yaes
CTAaHOBUTCA HEOOXOAMMbIM A8 060MX NapTHEPOB. Takoe COXMU-
TeNbCTBO Ha3blBalOT CUMOMOTUYECKMM B3aMMOOTHOLUEHUEM Op-
raHmsmoB (OT co4YeTaHMS CUM — BMECTe, 6MO — XWU3Hb) UK
CUM6MO30M. TepMUH «CMMOMO3» ABNSieTCA O0OW MM, UM 060O3Ha-
YalT COXMWTENbCTBO, 0653aTe/IbHbIM YCNOBNEM KOTOPOTO SIBAA-
eTCA COBMeCTHas XXU3Hb, ONpefeneHHas CTeneHb COXNTENbCTBA
OpraHun3mos.

Knaccuyeckum npumepom cumbuosa ABNAIOTCA NULWAKHU-
Ku, npeactaBnswowme coboii TeCHOoe B3aMMOBBLITOLHOE COXMU-
TeNbCTBO rPMBOB N BOAOPOCNENA.

TUNUYHBIA CMMOMO3 NPeaCcTaBNAT OTHOLWEHUA TEPMUTOB U
XUBYLMX B X KULIEYHUKAX OAHOKNETOUYHbIX — XTYTUKOBBIX.
3TN npocTeiwme NPoM3BOAAT PEPMEHT, pasnaralUWuUin KneT-
YyaTKy Ha caxapa. TepMuUTbl He UMEKT COBCTBEHHbIX PEepPMEHTOB
ONs nepeBapuBaHuA LeNnnno3bl U 6e3 cMMOUOHTOB Mornéau
6bl. A XTYTUKOBbIe HAXO4AT B KNI EYHUKe B6naronpusTHble yc-
NOBUS, CNOCOGCTBYOWME UX BbIXXMBAHUIO. LLIMPOKO M3BECTHBLIN
npumep cMmbr03a — COXMUTENLCTBO 3€/1eHbIX pacTeHUn (npex-
[le BCEro aepesbeB) U rpubos.
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Mo cTeneHW COEAUHEHWS OPraHU3MOB U MO UX MWL,EBON 3a-
BMCUMOCTU ApYr OT ApPYyra pasnnyalT HECKO/bKO TUMOB CUM-
6uosa: MyTyanusm, napasuTusM, KOMMEHCANN3M.

TeCHble B3aWMOBBLITOAHbIE OTHOLWEHUS, NPU KOTOPbIX MNpPU-
CYTCTBME KaXOoro 13 AByX BWUAOB-NapTHEpPOB CTaHOBUTCA 064-
3aTeflbHbIM, HasblBaeTca mMyTyanuamom (++) (puc. 26). Tako-
Bbl, HAaNpMMep, B3aMMOOTHOLIEHMNSA y3KOCNeLnanm3npoBaHHbIX
K ONbINEHUIO pacTeHUid (MHXUP, KynanbHuLa, JypPMaH, OpXuj-
Hble) C OMbINAWMUMN UX BUSAMMN HACEKOMbIX.

CumMbUOTMYECKME B3aUMOOTHOLIEHNS, MPU KOTOPbIX OA4WH
BMA MONy4vaeT Kakoe-nuMbo NpeMMyLLecTBO, He MPUHOCHA APYro-
My HW Bpefa, HW NOMb3bl, Ha3blBaeTCAd KOMMeHcannuamom (+0).
MposaBAeHUA KOMMEHCasM3Ma pasHoobpasHbl, NO3TOMY B HEM
BbIAENAT P BapuaHTOB.

«Haxne6bHnyecTBO» — NOTPe6AeHMe OCTATKOB MULLKU XO3AU-
Ha. TakoBbl, HANMPUMep, B3aMMOOTHOLIEHUSA bBOB U TMeH, NoA-

+ + + (0] + -

MonesHo-

B3anmononesHole -
HeunTpasbHble

MonesHoBpefHble  B3anmoBpeaHble
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Puc. 25. OCHOBHbI€E TUMbl 3KONOTMYECKNX B3aMMOAECTBUIA

90



6uparoLWwmnx ocTaTKn HeaoefeHHO
nuWwn, UM akyn ¢ pblbamu-npu-
nunanamu (puc. 27).
«CoTpane3HN4YecTBO» — MOTPeEL-
NeHne pasHbIX BELUEeCTB UAWN 4vacTei
OfHOW 1 TOW Xe nuuin. NMpumep —
B3aMMOOTHOLUEHUA MeXay pasnuny-
HbIMW BMUAaMM MOYBEHHbLIX bGaKTe-
puii-canpodnToB, nepepabaTbiBato-
WKMX pasHble OpraHuW4yeckne Be-
lecTBa M3 MEPerHMBLUNX pacTu-
Te/IbHbIX OCTaTKOB, W BbICLUMMM
pacTeHMsMW, KOTOpble NOTPe6NA0T
obpasoBaBLUMeECA MNpPW 3TOM MWUHe-
panbHble CONu. Pm.c. 26. Tpumep myTyanus-
Ma: NTULbl KOPMATCA Mapasu-

«KBapTMPaHTCTBO» — WUCMOMb-  1auu Ha KOXKE Hocopora
30BaHWe OAHWMMW BUaMU APYTUX
(ux Ten, nx XXnnuuw,) B Kavectse ybexuuw,a nnm xunuuwa (puc.
28). Takoii TMN B3aMMOOTHOLUEHUA LUMPOKO PacnpoCTpaHeH y
pacTeHUA — MNPUMEPOM MOTYT CAYXWUTb /MaHbl U 3NUPUTHI
(opxmngen, NUWaANHUKK, MXW), MOCENsAWMecsa HenocpeacT-
BEHHO Ha CTBOJIaxX U BETBSX [epPeBbEB.

Mpn napasuTunime (H—) opraHnaMmbl 04HOro Buga (napasu-
Ta) XXMBYT 3a CYET NMMUTaTe/IbHbIX BELLECTB WM TKaHell opra-
HM3Ma gpyroro Buga (xo3smHa). MNapasntmsm 67M30K K XML -
HMYeCTBY, 0 KOTOPOM ByaeT cKaszaHO HUXe, 04HAaKO B OTMnUne
OT HACTOSILLEro XMW HUKaA NapasnT He y6MBaeT X03MHa cpasy.

Puc. 27. TMpumep «HaxnebHuuyecTBa*. Pbiba-npuannana co CBOMM X03AU-
HOM — aKy/ioi
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O6bIYHO OH MCMONb3yeT XWUBOro
X035iIMHa KaK MeCcTO CBOero Bpe-
MEHHOro WM MNOCTOSAHHOrO Mpo-
XUBaHUA. Mapasnt n3HypsaeT, Ho
He TrybuT X03iMHa, MOCKO/IbKY
nocnegHuin obecneynBaeT ero cy-
lecTBoBaHue. Monynauna napa-
3uTa, Kak npaBwuso, 60/blie Mo-
Nyasunum xo3samHa.
B npupoge BcTpeyakwTcs U Ta-
Kue (opMbl B3aUMOOTHOLUEHUN
MeXAy Bujamu, Korga COBMecCT-
HOe CylLecTBOBaHWe He ABASET-
CcA ANs HUX 00s3aTeNbHbIM. 3TU
B3aMMOOTHOLLUEHUS He OTHOCATCS
Buc. 28. mpumep «ksapru- K CMMONOTUYECKMM, XOTS W WUr-
paHTCcTBa*. Pbl6a ropyak, or- P&HKOT BaXXHY pofib B CyLW,eCTBO-
KnagblBatolas MKpy B MaHTUR- BaHWUM OpPraHM3MOB.
HYIO NOI0CTb MONTHOCKA MpumepoM  B3anMMOMNoJe3HbIX
CBA3E SABNSETCA NpoTOoKoomnepa-
uma (6ykBasibHO: MepBUYHOE COTPYAHUYECTBO) (++), K KOTOPOiA
MOXHO OTHECTU pacnpocTpaHeHMe MypaBbsIMU CEMSH HEKOTO-
pbIX pacTeHWin neca WUanM OMNblIeHWE NUYenamMun pasHbIX YroBbIX
pacTeHuiA.

Ecnn gBa n 6o0nee BMAa WUCNOMAb3YIOT CXOAHble 3KOMOrMYe-
CKMe pecypcbl N 06MTalT COBMECTHO, MEXAY HUMM MOXeT BO3-
HUKHYTb KOHKYypeHUusa (— ), unun bopbba 3a ob6nagaHmne Heobxo-
AVMbIM pecypcom. KOHKYpeHLUs MpoUcXogumT Tam, FAe 3KOoso-
rMYeckKmne pecypcbl HaxXoAsaATCA B HefloCTaTKe, U MeXay Buaamu
Hen3beXXHO BO3HWKAET conepHMYecTBO. Kaxablii BUA Npu 3TOM
UCNbITbIBAET YrHeTeHMWEe, YTO OTpPMUATEeNIbHO CKa3biBaeTcs Ha
pocTe N BbIXXMBAEMOCTW OPraHM3MoB, HA UNCNEHHOCTU MX MOMYy-
nAUni.

KoHKypeHL N upe3BbiUaiHO LUMPOKO pacnpocTpaHeHa B Npu-
poge. Tak, Hanpumep, pacTeHMs KOHKYpPWUPYIOT 3a CBeT, Brary,
nuTaTeNbHble BelLlecTBa MOYBbLI U, Cref0BaTe/lbHO, 3a paclliupe-
Hue cBoel TeppuTopun. XXMBOTHBbIE OOPIOTCA 3a MULLEBbLIE pecyp-
Cbl 1 3a yb6exuuia (ecnim oHWM B AeunLNTE), TO €CTb B KOHEUYHOM
cyeTe Takxe 3a Tepputopuio. KoHKypeHTHas 6opbba ocrnabeBaet
B MECTHOCTSAIX C PeAKWM HaceneHuem, NpeacTaB/ieHHbIM MasibliM
UYMCMOM BUAOB: HaNpumep, B apKTUYECKUX WU MYCTbIHHbIX 06-
nacTax NoYTWM HET KOHKYPEHTHOM 60pbObl pacTeHWi 3a CBeT.
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XuwHnyecTBo (H—) — Takoii
TN B3aMMOOTHOLUEHWUIA OpraHuns-
MOB, MPU KOTOPOM MpesCTaBUTENN
0fHOro BMfa ybmBalwT M noefatoT
npeacraBuTeneil apyroro. XumuHu-
YecTBO — OJHa U3 (POpPM MNULLEBbLIX
OTHOLLEHWIA.
Ona TmnnyHoro xuuwHnkKa (Bon-
Ka, PpbICN, HOPKU) XapaKTepHo
OXOTHUYbe MoBefeHMe. Ho Kpome
XU HNKOB-0XOTHUKOB CYLLECTBY-
eT 60/bLan rpynna XnmuHNKoB-Co-
6upaTeneii, cnocob NMTaHUS KOTO-
pbIX 3ak/j4yaeTcs B NPOCTOM Mo-
ncke n cobope fo6bIuK. TakoBbl,
Hanpumep, MHOTWe Hacekomosg- . .o XuHoe pacTenie
Hble MNTWUUbI, cobupalroLiMe NULLY  POCAHKA
Ha 3em/e, B TpaBe WAM Ha fJepe-
BbAX. XMWLWHNYECTBO — LUNPOKO
pacnpocTpaHeHHas opma 6MOTMUYECKMX OTHOWEHUM. B Kaue-
cTBe 0CnabnieHHOW (OpMbl XMLULHMYECTBA MOXHO paccMaTpu-
BaTb NapasnTu3Mm.

Ecnn gBa Buaa He BAMSAIOT APYr Ha gpyra, TO MMeeT MeCTO
HeliTpannsm (00). B npupoae WCTWUHHbIA HEWTpan3M O4eHb
pefoK, MOCKO/IbKY MeXAy BCEMU BUAAMU BO3MOXHbl ONOCPeO-
BaHHble B3aMMOLENCTBUSA, 3a(PeKTa KOTOPbIX Mbl He BUAUM B
CUY HEMOSTHOTbI HALIUX 3HAHWIA.

Hepeako B npupofe BCTpeyatoTcs TakMe B3aUMOOTHOLLEHUS,
KOTOpble O4HOBPEMEHHO HECYT MPM3HAKW pPasnYHbIX TUMOB.
Hanpumep, nepexofHbIMU OT XULLHNYECTBA K NapasnTusmy siB-
NAKTCA B3aMMOOTHOLLUEHUSA MeXAY KPOBOCOCYLLMMU — MUAB-
KaMn 1 X X03eBamu.

Bce nepeyuncneHHble Bbile TUMbl B3aMMOOTHOLUEHUA U UX
obLme XapaKTeEPUCTUKN CBefeHbl B Tabnuuy «Tunbl 6uoTmnde-
CKUX B3aMMOOTHOLLEHWUY.

CnefyeT NOMHUTb, 4YTO TUMbl B3aMMOOTHOLUEHNI KOHKpPET-
HOW Mapbl BUAOB MOTYT U3MEHATbLCA B 3aBUCMMOCTU OT BHeELU-
HUX YC/IOBMIA WAN CTafUW XXMU3HWU B3aMMOJENCTBYOLWNX Opra-
HM3MoB. K TOMy e B nNpupofe Bo B3aMMOOTHOLLEHNSA OKa3blBa-
eTCA BOBJ/IEYEHHOW He Mapa BWAOB, a ropasfo 6o/bllee 4YUCHO.
MeXXB1aoBble CBA3M B Npupoge 6eCKOHEUYHO pasHoobpasHbl.
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Tunbl BUOTUYECKUX B3aVMOOTHOLLUEHWA

Tun Bug O6wunin xapakTtep
B3aumMmogelicTBuii 1 2 B3aMMOAeicTBMUA
HelTpanusm 0 O Hwu ogHa u3 nonynauuii He oka-

3blBaeT Ha APYryto BAUSHUS

KoHKypeHuus OnocpefoBaHHOe  MoOfjaB/eHue,
BO3HMKalollee, Korga nosBnseT-
C HepocTaToK B Kakom-1n6o pe-
cypce, MCNoONb3yeMoM 060MMK
BMAAMY

AMMeEHCann3m 0 OgHa nonynsaumMs nopasnseT
APYTYH, HO caMa He UCMblTbiBaeT
OTPULATENLHOTO BANAHUNA

MapasnTnsm + Mcnonb3oBaHue opraHusma Xxo-
3iMHa B KA4YeCcTBe >KWU3HEHHOI
cpepbl

XUWHNYECTBO + - TloegaHue opraHW3MoB [aHHOTO
BUa Apyrum

KommeHcannsm + 0 Tllonynauuma KOMMeHcana nony-

YyaeT Monb3y OT 06befWHEHUS ¢
nonynsyuei xo3snmHa, AN KOTO-
poro 3To 06beAWHeHWe 6Gespas-
NIMYHO

MpoTtokoonepauna + + B3anMoaencTsue gpyr c Lpyrom
nofesHo Ans obeux nonynsuui,
HO He ABNAeTCA 0643aTeNbHbIM

MyTyanusm + + (O6s3aTenbHoe B3aMMojeiicTBue,
nonesHoe Ans obemx nonynayui

HeinTpanusm. KommeHcanusm. Cum6mos. XMLWHNYeCTBO.
KoHKypeHuusa. MNMapasnTuim. MyTyanusm.
MpoTokoonepayus.

1. Kakue BaM M3BECTHbI NpYMepPbl MONOXMNTENbHbIX

M oTpuLaTe/ibHbIX B3aMMOAEWCTBUIA MEXAY OpraHM3mMmamMmm
pasHbIX BMAOB? 2. YTo NpeAcTaB/AT CO60A N akHNKK

C TOYKW 3pEHMNA B3aUMOAEACTBUIA opraHn3moB? 3. YTo nwyT
KOMMEHCcanbl BO B3aMMOOTHOLWEHUAX C X039MHOM? 4. KakoBa
rnaBHasi 0CO6EHHOCTb CMMOMO03a?
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3.2. KOHKYpPEHTHbIE OTHOLLEHUA

Tunbl KOHKYPEHTHbIX OTHOLWEHNA. KOHKYpeHTHOe B3anmogeii-
CTBME MOXET KacaTbCA TEpPPUTOpPUM, MULLM, CBETa, YOexuly u
BCEX MHbIX BMAOB 3KOMOMMYECKUX pPecypcoB. Mcxol KOHKYpeH-
UMM NpeacTaBnseT OrpoMHbIA MHTEpPeC He TOMbKO ANA 3KOJ0-
roB, M3yvawLmx npoueccbl (HOpPMUPOBAHUA cOCTaBa MPUPOS-
HbIX COOOLLLECTB, HO U /19 3BO/IIOLNOHNCTOB, N3yYaloLWnX Mexa-
HU3Mbl eCTeCTBEHHOro oT6opa.

Ona Bupa, MCNbITbIBAKOLWEro KOHKYPEHTHOE faBfieHWe, 3TO
03HayaeT, YTO NJOTHOCTb €ro NoNynsALnn, a TakXe posib, KOTO-
Pyt OH MrpaeT B NPUPOLHOM CO06LLECTBE, CHU3ATCA Uan 6yayT
perynmpoBaTbCs Moj AeNCTBUEM KOHKYPEHLUMN.

KOHKypeHUMA noapas3jensieTcss Ha BHYTPUBUAOBYIO U MeXK-
BMAoBYyl0. Kak BHYTpMBUAOBas, TaK U MeXBU0Bas KOHKYPEH-
Una MoXeT urpatb 60NbLUYIO POSib B POPMUPOBAHUMN PaA3HO06-
pasusa BUAOB U AUHAMUKE YMCMEHHOCTN OPraHM3MOoB.

BHyTpuBugoBasad KOHKypeHUWA. TepputopuanbHOCTb. BHYT-
puBuoBas KOHKypeHUUss — 3To 60pbba 3a 0AHU U Te Xe pecyp-
Cbl, MPOMUCXOAALLan MeXAY 0CO65MM OLHOr0 M TOro Xe Buaa. 310
BaXKHbI (DaKTOp caMOperynsummn YUCeHHOCTU NOoNyasaumia.

Y HeKOTOpbIX OpraHu3mMoB MOf B/AUAHUEM BHYTPUBUAOBOINA
KOHKYPEHLUMMN 3@ >XWU3HEHHOE MPOCTpPaHCTBO cdopmumpoBasncs
WHTEPECHbIN TWN NOBeAeHWA — TeppuTOopuanbHocTb. OHa
CBOWCTBEHHA MHOTMM NTULAM, HEKOTOPbIM pbl6aM, APYTrUM X U-
BOTHbIM.

Y NTuL TeppuTOpManbHOCTb MPOSIBASIETCA Crefyoumm obpa-
30M. B Hauvane ce3oHa pasMHOXeHWUs caMel, BbISBASAET «CBOH»
TeppuTopuio (y4acToK 06UTaHUSA) U 3almLLaeT ee OT BTOPXKEHMNS
camLoB TOro e Bufa. 3aMeTUM, YTO FPOMKMe rosioca camLoB,
KOTOpble Mbl C/AbILLWM BECHOW, CUTHANU3UPYIOT MNLWb 0 «MNpaBe
COBCTBEHHOCTU» Ha MPUTISAHYBLUWUIACSA y4acTOK, a BOBCE He CTa-
BAT cebe 3ajauy pasBfieKaTb CaMKy, Kak 3T0 06bI4YHO cCUMTAETCA.

Camel, CTpOro oxpaHsLWmMii cBO y4acToK, UMeeT 6osbLue
LAHCOB YCMELWHO CnapuTbCA U MOCTPOUTL FHE3[0, TOrja Kak
camel, He CNoco6HbI 06ecnevynTb cebe TEPPUTOPUIO, yHacTBO-
BaTb B pasMHOXeHUW He 6ygeT. MHorga B oxpaHe Tepputopuu
NpUHUMaeT yyacTue U caMKa. Ha oxpaHsemMoi TeppuTopum He-
nerkue 3aboTbl 0 rHe3je U MOSIOAN He ByAYT HapyLUeHbl NPUCYT-
CTBUEM [PYTUX POAUTENbLCKUX nap.

3awmTa TeppuTOpMUKN BOBCE He 06513aTe/IbHO COMPOBOXKAAETCH
aKTUBHOM 60pb60I. FPOMKOro NEHUA 1 yrpoxarwmnx no3 06bIYHO
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Puc. 30. TMpumMep BHYTPUBMAOBOI KOHKYPEHLMW B €fI0BOM /ECY

[OCTaTOYHO A5 TOro, YTobbl NPOrHaTb KOHKYpeHTa. OfHAKO ec/iun
OAVMH N3 MapTHepPOB-poAUTENei nornbaet, ero 6bICTPO 3amMeLlaeT
NTMLAa U3 Yncna ewe He 060CHOBaBLLMXCA 0co6el. TaknM 06pasom,
TeppuTOpUanbHOe NOBeLeHME MOXHO CUMTaTb PErynsaTopoM, He 4o-
NyCKaKLWUM KaK nepeHacesieHns, Tak U HeJ0CEeIEHHOCTH.

ApKnii Nnpumep BHYTPMBUAOBON KOHKYPEHLIMW, KOTOPbIA KaxX-
AblA MOT BUAETb B /IeCy, — TaK Ha3blBaeM0Oe caMOU3peXxmBaHue y
pacTeHuii. HaunHaeTca 3TOT NpoLEcC ¢ 3axBaTa TeppuTOpUU: Ha-
npuMep, rae-HNMbyab Ha OTKPbLITOM MeCTe, HefasieKo OT 60MbLLIOWA
eqn, JaroLleil MHOXECTBO CEMSIH, MOSIB/SIETCS HECKO/IbKO [ecAT-
KOB BCXO0B — He60/bLIMX enioyek. MNepBas 3ajava BbiMo/HEHA —
nonynsaums nogpocna u 3axeaTuia TEPPUTOPUID, HEOOXOAUMYIO el
ANa BbDKMBaHWA. Takum 06pa3oM, TEPPUTOPMA/IBHOCTbL Y pacTe-
HUIA MPOMCXOAUT MHaue, HEXENN Y XXUBOTHBIX: Y4acTOK 3aHUMaeT
He 0TfefibHas 0cobb, a UX rpynna (4actb nonynsauummn).

Monogble fepeBuUa pacTyT, MONYTHO 3aTEHAA W yrHeTas Ha-
Xof4sWwunecs nof MX KpOHaMU TPaBSIHUCTble pacTeHus (3L4ecb
y>Xe MeXBUAOBasi KOHKypeHuus). C TeueHNeM BPEMEHU MeXAY
fepeBUaAMN MOSABMSAETCA HeM3bexxHass pasHuua B pocTe: OfHU,
uTo nocnabee, OTCTAKT, Apyrme — 06roHsOT. MOCKOAbKY efb —
OYeHb CBETO/IOOMBOE pacTeHMe (ee KpPOHa MOr/owaeT MoYTU
BeCcb nagaroLinii cBeT), To 60nee cnabble MONOAbIE €/I0UKN HaYN-
HatoT BCe 60/IbLUEe UCMbITbIBaTb 3aTEHEHME CO CTOPOHbI BbICOKMX
JEepeBbEB U MOCTEMEHHO 3acbixaloT, oTmupatoT (puc. 30).

B KOHLE KOHL,0B, Yepe3 MHOTO0 JIET Ha NOJISHE OT COTHU eflo4eK
OCTaeTcsa BCero ABa-Tpu AepeBua, KaK Hawnbosee cu/ibHble 0cobu
13 BCEr0 MOKOMeHUs. HO 3aT0 HUKAKUX TPaB YXXe HeT, KOPHU fje-
PeBbEB PACKWHYMMCb MO BCE TEPPUTOPUM MOMSAHBI, U HUYTO He
MeLlaeT TAHYThb eLle Bbille K CO/THLY MbILWHY XBOMHYHO KPOHY.

Y HeKoTOpbIX BULOB BHYTPMBUAOBOE pPeryinpoBaHWe Hauu-
HaeTCcsa 3a40/ro 40 TOro, Kak 06Hapy>XXMBaeTcsA cepbe3Hast KOH-
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KypeHunsa. Tak, BbICOKas MNJIOTHOCTb >XUBOTHbIX $SABNSETCA
(haKTOpPOM YrHETEHUS, CHMXaKLWUM CKOPOCTb BOCMPOU3BOACT-
Ba 3TON nmonynauumM gaxe npu m3obunum nuLLEBbIX Pecypcos.
MpumMepbl 3TOro NpuBeLeHbI B r1aBe 2.

BHYTprBMAOBass KOHKYPEHLNS ABMSETCHA BaXHbIM Perynisto-
pOM, KOHTPOAMPYOLWMUM POoCT nonynsunii. bnarogaps 3Toin KoH-
KYPeHUMN BO3HMKaeT onpefefieHHass 3aBUCMMOCTb MeXay noT-
HOCTbIO MONYAALUN M CKOPOCTbIO MPOLLECCOB OTMUpPaHUSA (CMepT-
HOCTb) WM pasMHOXeHUA (POXKAAaeMOCTb) 0C06eil. ITO, B CBOKO
ouvepefb, NPMBOAUT K BO3HUKHOBEHMWIO OMpPESeNeHHOol CBA3N Me-
XAY YNCNEHHOCTbIO POAUTENIbCKUX Nap U KOIMYEeCTBOM MPOU3BO-
AMMOro UMK notomcTea. ogobHble CBA3N AENCTBYIOT Kak pery-
NATOPbI KO/iebaHMn YACNEHHOCTM NONYASALUMIA.

MexBugoBass KOHKypeHUMns. KOHKypeHUMSa Mexay Buiamu
upe3BblYaiHO LUMPOKO pacnpocTpaHeHa B MPUPOAe U KacaeTcs
NpakKTU4YeCcKN UX BCeX, MOCKONbKY PeAKO Kakoi BWUA He UCMbl-
TbIBaeT XO0Tb HEOOMbLUIOr0 AABJ/IEHUS CO CTOPOHbI 0CO6ER MHbIX
BUAoB. OHAKO 3KO0/I0rna paccmaTpuBaeT MeXBUAOBYH KOHKY-
peHUM0 B KOHKpPeTHOM, 60siee Yy3KOM CMbICNle — TOMbKO Kak
B3aMMOOTpuLAaTe/IbHble OTHOLUEHNS BUAOB, 3aHUMAIOLLNX CXO4-
HYI0 3KOIOTMYECKYHO HULY.

dopmMbl NPOSIBAIEHVUS MEXBWUAOBOW KOHKYPEHLMU MOryT
ObITb BeCbMa pasHo06pasHbIMWU: OT XECTKOM 60pbbbl 4O NOYTU
MWPHOTrO cocyliecTBOBaHMA. Ho, Kak npaBuio, U3 AByX BULOB C
OLMHAKOBbLIMW 3KO/IOTMYECKUMU MNOTPeOHOCTAMM OfMH 06A3a-
TeNIbHO BbITECHAET APYTOM.

MpuBesemM HeCKOMbKO NMPUMEPOB KOHKYPEHUUN MEXAY 3KO-
Nornyecku 6/IM3KUMU BUSaMUN.

B EBpone B noceneHMAx 4yenoBeka cepas Kpbica COBEPLLUEHHO
BbITeCHMUNA APYroi BUA TOrO XKe pofja — YEpPHYH KpbICYy, KOTO-
pas Tenepb >XUBET B CTEMHbIX W MYCTbIHHbIX paioHax. Cepas
Kpbica KpPYyMHee, arpeccrMBHee, aiy4ylle njaBaeT, NO3TOMYy CyMe-
na nobegntb. B Poccnun, HaobopoT, cpaBHUTE/IbHO MENKUIA pbl-
XU TapakKaH-MpyccakK Ha4YMCTO BbITECHU 60siee KPYMHOro Yep-
HOro TapakaHa TO/IbKO MOTOMY, UYTO CyMes Nydlle NPUCMOCco-
OUTbCA K cneunpuUecKmMM yCIoBMSAM Ye0BEYECKOr0 Xuauua.

Bcxoabl env XOpoLwo pasBuMBaKTCA MO 3alWUTOM COCeH, 6e-
pe3, OCMH, HO NOTOM, MPW paspacTaHUM efloBbIX KPOH, BCXOAbI
3TUX CBETOMOOMBLIX MOpog rMbHYT. COPHAKN YrHeTalT Ky/lb-
TYpHble pacTeHMs B pe3y/bTaTe nepexsata NMOYBEHHOW Bnarn u
MWHepPanbHbIX NUTaTeNbHbIX BELECTB, a TakXXe B pe3ysbraTe
3aTEHEHUS W BblAeNEHNA TOKCUYECKNX CoeanHeHnii. B ABcTpa-
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nnn 06bIKHOBEHHAs M4yefa, 3aBe3eHHas u3 EBponbl, BbITECHUNA
MafeHbKYI0 TY3eMHYI0 MUeny, He UMEHLLLYIO XKana.

MeXXBNA0BYO KOHKYPEHLU MOXHO MPOLEMOHCTPUPOBATb
Ha MpoCTbIX NabopaToOpHbIX OnbiTax. Tak, B UCCMeL0BaHUAX
pycckoro ydyeHoro . @. Fay 3e KynbTypbl ABYX BUAOB UHQY-
30puii-Tydenek co CXOAHbIM XapaKTepoM MUTaHWMS nomeLLanu
Mo OTAeNIbHOCTM U COBMECTHO B COCY/bl C CEHHbIM HacToem. Kax-
Obli BWUA, MOMELLEHHbIA OTAENbHO, YCMELWHO pasMHoXascs,
JocTurass onTMMasnbHOM YyncneHHocTU. O4HAKO NPy COBMECTHOW
XU3HW YMCMEHHOCTb OLHOr0 M3 BUAOB MOCTEMEHHO YMeHbLIa-
nacb 1 ero ocobm ucyesann U3 HacTos, B TO BpeMs KakK UHQY30-
pun BTOPOro BUAa COXpaHUIUCb. Bbbin caenaH BbIBOA, YTO A/1M-
TeflbHOe COBMECTHOe CyLlecTBOBaHUE BUAOB C 6/IM3KUMU 3KOJ0-
r’MYecKUMU TPeHOBAHUSAMU HEBO3MOXHO. ITOT BbIBOJ MOAYYUI
Ha3BaHWe — MPaBuUI0 KOHKYPEHTHOI0 UCK/IIOYEHUS.

B apyrom onbiTe uccnefoBaTenn BbISACHANN BAUSAHUE Temne-
paTypbl U BAQXHOCTU Ha UCXO[ MEXBULOBON KOHKYPEHLUN Me-
XAY ABYMS BUAamMu MY4HbIX XYKOB. B cocyabl ¢ MyKOIi, cogep-
Xaujmecs npu onpejesieHHOM codeTaHWKM Tenjaa v BAaru, nome-
LWanan no HeCKONbKY 0CO6E TOro 1 Apyroro BUAoOB. 34eChb XYKWU
HauMHaNn pasMHOXaTbCs, HO Yepe3 HEKOTOpPOe Bpems OCTaBa-
NINCb TONIbKO 0co6M ofHOro Buga. MpumeyaTesisHO, YTO NpU Bbl-
COKMX MoKaszaTensAx Tennaa v Bnaru nobefy ogepXxuBan OAUH
BUA, a MPU HU3KUX — APYrON.

CnepoBaTenlbHO, NCXO0L KOHKYPEHLMWN 3aBUCUT HE TONbKO OT
CBOWCTB B3aMMOAEACTBYHOLWNX BUAOB, HO 1 OT YC/TOBUIA, B KOTO-
pbIX NPONCXOANT KOHKYpeHTHas 6opbba. B 3aBucMMOCTHY OT ycC-
NoBWiA, CKNagblBalLWNXCA B KOHKPETHOM MecToobuTaHuum, no-
6eanTeNieM KOHKYPEHTHOW 60pb6Obl MOXET OKasblBaTbCs /1160
OAWH, NN60 Apyron Bug.

B page cnyvaeB 3T0 NPUBOAMT K COCYLLLECTBOBAHUID KOHKYpWU-
pyloLwmnx BULoB. Befb TeNN0 U BAAXHOCTb, KaK M OCTa/IbHbIe 3KO-
norvyeckue (hakTopbl, pacrnpejesnieHbl B NpUpoge OTHIOAb He pas-
HOMepHO. [axke B npegenax HeboMbLUIOro yyacTKa (neca, nons wiu
WHOr0 MeCcTo0bMTaHMA) MOXHO OOHapPY>XUTb 30HbI, passinyaro-
LimMeca no MUKPOKNMMATy. B aTom pasHoo6pasvMy ycnoBuin Kax-
AblA BUJ 0CBaMBaeT TO MeCTO, FAe eMy 06ecneyeHo BbIXKMBaHKE.

OCHOBHbIM pecypcom, MNpeacTaBasloWwMM coboii npesMeT KOH-
KYPEHLUUM Y pacTUTe/IbHbIX OPraHu3MoB, ABseTcs cBeT. V3 AByx
CXOAHbIX BWAOB PacTEHWIA, COCYLLECTBYIOLWMNX B OAHOM U TOM Xe
MecTo06uTaHUK, NperMMyLLecTBa JOCTUTaeT TOT BUJ, KOTOPbIA Cro-
CO0eH paHblle BbIATU B BEPXHWUIA, Nyullie OCBELLEHHbIN spyc. 3To-
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MY MOryT cnoco6CTBOBaTbL, C OHOW CTOPOHbI, BLICTPbLIA POCT M paH-
Hee JOCTMXKeHUe 06/IMCTBEHHOCTU, C APYrON — Hanmume gJNHHbIX
YepeLLKOB N BbICOKO MOCAaXEHHbIX NIUCTbEB. BbICTPbLIA POCT U paH
Hee [OCTM>KEHUE 06/IMCTBEHHOCTM Aal0T MpeMMyLLecTBa B HayYasb-
Hbli Nepuog Beretauuu, AJIMHHbIE YePeLlKN U BbICOKO MOCAaXEH-
Hble /INCTbA — Ha CTagun B3pOC/A0ro opraHmu3Ma.

Hab6nwogeHnsa 3a nonynsauusamMmy ABYX COBMECTHO 06MTaLLUX
BMAOB KfeBepa (04UH N3 KOTOPbIX MMeeT MPeNMYLLECTBA B CKOPO-
CTW pOCTa, a ApYroii — B A/IMHE YepeLLKOB /INCTLEB) MOKa3bIBatoT,
YTO B CMeLUaHHbIX TPABOCTOAX KaXKAbli BUA MofaBnseT pasBuTue
apyroro. Tem He MeHee U TOT U APYroi 0KasbIBalOTCA B COCTOAHUM
3aBepPLUNTb XU3HEHHbIW UMKA N gaTb CEMEHA, TO eCTb MOJIHOIO Bbl-
TEeCHEHWS OAHOr0 BMAa Apyrum He npoucxogut. Oba BMaa, HECMOT-
P Ha CU/IbHYIO KOHKYPEHLMI0 3a CBeT, MOryT COCyLLecTBOBaTb.
JT0 NpoucxoauT bnarofaps TOMy, 4TO CTaguu pasBUTUA, Korja
CKOPOCTb pocTa 3TUX BUAOB AOCTUTaeT MakcMMyma (Korga Heo6xo-
AMMOCTb cBeTa 0CO6EHHO BbICOKA), He coBNajatoT BO BPEMEHMN.

Takum 06pasom, B COO6LLECTBE COBMECTHO YXXUBAKOTCA TOMb-
KO Te KOHKYpupyloLw e Buabl, KOTOpble NPUCNOCOGUINCL XOTS
6bl HEMHOT0 Pa3oNTUCHL B 3KO/IOTMYECKMX TpeboBaHuAX. Tak, B
a)puKaHCKNX CaBaHHaX KOMbITHbIe UCMOMb3YIOT NacTOULHbIE
KOpMa no-pa3HoMY: 3e6pbl 06pbIBalOT BEPXYLIKW TpaB, aHTU/O0-
Nbl THY NoefjalT pacTeHWs onpefesieHHbIX BUAOB, rasenu Bbl-
WWNbIBAIOT TONbKO HUXHME TPaBbl, a aHTWUOMbl TONU KOPMAT-
CS BbICOKUMMW CTEBNAMMN.

B Hallel cTpaHe HaceKOMOSifAHble MTULbI, KOPMSLMECA Ha
fLepeBbsX, U3berardT KOHKYpeHUUW Apyr ¢ gpyrom 6narogaps
pasHOMy XapaKTepy NMoucka Jobblum Ha pasHbIX 4acTaX AepeBsa.

KOHKypeHUNA KaK 3KONOrMyeckuin haktop. KOHKYpeHTHbIe
OTHOLUEHUSA UTpaloT Ype3BblHaliHO BaXXHY0 po/ib B pOpMUpOBa-
HMW BUAOBOFO COCTaBa M Perynsuum YUC/eHHOCTU BUOB B CO-
obLecTBe.

FCHO, UTO CMNIbHAsA KOHKYPEHLUMSA MOXeT 06HapyXuBaTbCs
TONbKO MeXJy BuAaMu, 3aHMMaKLWUMKN CXOLHble 3KO0rmye-
CKMe HULWWK. BCNOMHNTE, YTO NOHATUE «3KOJIOrMYecKas HuULLa»
OTpaXkaeT He CTO/IbKO (PM3MUECKOe MOJSIOXKEHWe BMAa B 3KOCU-
CTeMe, CKONMbKO (DYHKLMOHaNbHOE, XapaKTepuayoLlee creymna-
nusaynio («npodgeccuio») gaHHbIX OpraHMsmoB B npupoge. lMo-
3TOMY CypoBas KOHKYPEHLMSA MOXeT MPOUCXOAUTb TO/IbKO Me-
XAY POACTBEHHLIMU BUaMU.

3Kofnoram M3BeCTHO, YTO OPraHM3Mbl, BefyLMe NMOX0XUA 06-
pas Xu3Hu, obnagatowme CXo4HbIM CTPOEHMEM, He obuTalT B
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J/MHHOHOCB I GaknaH BonbLLOI 6akiaH

Kambasibl

Puc. 31. CocTaB nuLiM ABYX 6/M3KOPOACTBEHHBIX BUAOB MOPCKMX NTWL, (60/b-
LUOrO U AMHHOHOCOr0 6aK/aHOB), XXUBYLLMX B NEPUOS PA3MHOXEHUSA B O4HNX U
Tex Xe MecTax. COOTHOLLEHME Pa3MYHbIX MULLEBbIX OPraH13MOB MOKa3aHo pas-
mepamu uryp

OHUX U TeX XXe MecTax. A ecnm 1 XXUBYT PAAOM, TO UCMO/b3YIOT
pasHble pecypcbl M aKTUBHbI B pa3Hoe Bpems. VX 3Konormveckume
HMLIN KakK b6bl pacxoAsiTcs BO BPEMEHU UMM B MPOCTPAHCTBE.
Pacxo>kfeHue 3KOM0rMYeCKUX HULL NPU COBMECTHOM 06UTaHUK
POACTBEHHbIX BUAOB XOPOLUO UANKOCTPUPYET MPUMEP C ABYMS BU-
AaMn MOPCKUX PbI6OSAHBbIX ATUL, — 60NbLIKMM U ANMHHOHOCBIM
6aknaHamu (puc. 31), KOTopble 00bIMHO KOPMATCHA B OAHUX U TeX
)Ke BOflaXx W rHe3gaTCcsl Mo CoCeACTBY. YAanochb BbIACHUTb, UYTO CO-
CTaB NMULWM 3TUX NTUL, CYLLECTBEHHO pasnmyaeTca: ATMHHOHOCHIN
6aknaH NOBUT pblby, NNaBatoLLy0 B BEPXHMX CA0SIX BOAbl, Toraa
Kak 60/1bLLOM 6aKnaH gobbiBaeT ee B OCHOBHOM Y fiHa, rae npeobna-
JalT Kambanbl, AOHHbIe 6eCMO3BOHOYHbIE, HAMPUMEP KPEBETKMU.
KOHKypeHUMs oKa3biBaeT OFPOMHOE B/IUSIHWE Ha pacnpeje-
neHne 6NM3KOPOACTBEHHbLIX BUAOB, XOTS 3a4vacTyl 06 3TOM
CBMAETENbCTBYIOT /INWb KOCBEHHbIE AaHHble. Buabl ¢ 04eHb
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Bonblias cuHuua Byporoniosas rauuka

Puc. 32. TIuwieBble yrofbs y pasHbiX BUAOB CUHML,

CXOAHbIMU MOTpPe6HOCTAMM 06MTaKT 06LIYHO B pasHbIX reorpa-
hMYECKUX 06N1acTAX WUAM pPa3HbIX MEeCTO06UTaAHMAX B OAQHOW K
To e o6nactm nmbo m3beratdT KOHKYPEHUWUM KakKuUmM-1m60
MHbIM 06pa3om, Hanpumep, 6n1arofgapsa pasnMunam B NULLe UK
pasnMynmsamM B CyTOUYHOM, a TO U B CE30HHON aKTUBHOCTMU.
JKOoMormyeckoe AencTene eCTeCTBEHHOro otbopa, BMAMMO, Ha-
MpaBfeHO Ha UCK/KYEHUe WU MpefoTBpaLlleHne NpPOAOIKNTENb-
HOM KOH(POHTAL MU BUAOB CO CXOLHLIM 06pPa30M XMN3HU. JKOMOTU-
yeckoe pa3obuieHne 6AM3KOPOACTBEHHbLIX BUAOB 3akpennseTcs B
Xogde 3Bonouumn. B LleHTpanbHo EBpone, Hanpumep, CyLecTByeT
NATb 6/M3KUX BMAOB CUHUL, U30NSLUS KOTOPbIX APYr OT gpyra
06ycnoBneHa pasnMunsiMnM B MeCTOOOMTaHUSAX, MHOTAA B MecTax
KOPMEXKW 1 pa3Mepax A0OblYM. DKOMOTMUECKME pas3nyns oTpa-
XawTca 1N B psje HebOoMblWNX AeTanelh BHELWHEro CTPOEHNS, B Ya-
CTHOCTW B U3MEHEHUAX AJIMHBbI U TONWWUHBLI KntoBa (puc. 32). N3-
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Puc. 33. Pa3sgeneHue MeCT 06MUTaHWUs BCNEACTBUE KOHKYPEHLMN

MEHEHUS CTPOEHUS OpPraHU3MOB, COMPOBOXAalLiMe MpoLecchl
PAacXOoXAeHNA WX 3KOMIOTMYECKUX HULI, MO3BONSAKT FOBOPUTb O
TOM, UTO MEXBMWL0BAaA KOHKYPEHLMNA ABNAETCA OLHUM U3 BaXKHENA-
WX (haKTOPOB 3BO/OLMOHHbLIX NPeobpa3oBaHUiA.

Ponb KOHKYpeHUWM B pa3feneHuyn MecTo0OUTaHWA MOXKHO
NpouNNCTPpMpPoOBaTb NPoOCTOin cxemoit (puc. 33). 3aecb Noka3sa-
Hbl HEKOTOpPble 061aCcTN 06UTAHUS, BHYTPU KOTOPbIX MOXET Cy-
WwecTBOBaTb BUA. [na NMpocTOoTbl Takoe MecToobuTaHue Bbipa-
XEHO B BMfAe 06nactu npocTpaHcTBa. MpnM HaMNUYNU KOHKYpPEH-
UMK C 6BAN3KOPOLCTBEHHBIMMW NN 3KONOTUYECKN CXOLHBIMU BU-
JamMy 30Ha MecToobuTaHMa CcoKpawaeTcs A0 ONTUMAasbHbIX
rpaHul. To ecTb BUA pacnpocTpaHaeTcs B Hanbonee 6naronpu-
ATHbIX 4N HEro 30Hax, B KOTOPbIX OH 06/M1afaeT MpenmMyLyecT-
BaMM MO CPaBHEHMWIO CO CBOMMMW KOHKYpeHTaMu. Ecnm xe mex-
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BMAO0BAsA KOHKYPEHLMS BblpaXeHa cnabo, TO nog BAUSHUEM
BHYTPMBULOBOW KOHKYpeHLUWU Monynsuymm AaHHOro Bupa pac-
WMPSAIOT rpaHnLbl CBOEro MecToobmnTaHmA.

Takum 06pa3om, MeXBUAO0BasS KOHKYPEHLUMS MOXET Urpatb
BaXKHYI po/ib B ()OPMUPOBAHMUUN 06NMKA NPUPOSHOI0 coobLecT-
Ba. [Mopoxpfas u 3akpennss pasHoo6pasvMe OpraHU3MoB, OHa
Cnoco6CTBYeT MOBbIWEHNKD YCTOMYMBOCTM co06LLeCTB, 6onee
APPEeKTUBHOMY MCMONb30BAHNIO UMEIO LW NXCS PecypcoB.

BHyTpusupoBsasa KoHKypeHuna. Me>kBuposas
KOHKypeHuunda. TeppuTopunanbHocThb. KOHKYpeHTHOe
BbiTecHeHne. CMelleHne 3KONOTMYECKNUX HULL.

1. YeM MOXHO 0BBSACHUTH ANNTENbHOE COCYLLEeCTBOBaHMWE

LU KOHKYpUpyH WX BUAOB B Nnpupoge? 2. Kakue cBoiicTBa
pacTuUTeNbHbIX OPraHM3MOB CO34alOT UM NPEUMYLLECTBA B
KOHKYpPEeHTHOI 60pb6e? 3. Kakoi TN KOHKYpPEeHLUUN nmeeT
Hanbonbliee 3Ha4YeHWe B POpMUMPOBAHUM BUAOBOTO COCTaBa
NMPUPOAHbLIX CO06LLECTB?

3.3. XULLHNYeCTBO

XUWHNYEeCTBO KaK mpouecc A06bIBaHUA MULLK. XU HUYECT -
BO OMpejengalT Kak cnocob fo6biBaHMA MUKW M MUTAHUA XU-
BOTHbIX (MHOTAa pacTeHWi), NMPU KOTOPOM OHW NIO0BAT, YMeEpLy-
BNAKT U MNoefalT APYrUX XWBOTHbIX. YacTo XULLHWYECTBOM
Ha3blBalOT BCAKOE BblefaHWe O4HUX OpPraHuM3MoB gpyrumu. Cne-
[0BaTeNbHO, K OAHOW M3 hOPM XMLLHMYECTBA MOXET OblTb OTHE-
CeHa M pacTUTeNbHOSAHOCTbL. B mpupoje xuuwHUYeckKue B3au-
MOOTHOLWEHUS WNPOKO pacnpocTpaHeHbl. OT UX uUcxopja 3aBu-
CWT He TONIbKO CyAbba OTAENbHOI0 XMW HWUKA UK ero XepTBbl,
HO M HEKOTOPbIe BaXHbl€ CBONCTBA TaKMX KPYMHbIX 3KOA0THUYE-
CKMX 06BEKTOB, KakK 6MOTNYECKME COOOLLECTBA M 3KOCUCTEMDbI.

3HayeHMe XULLHMYECTBA MOXHO MOHATb, INWb paccMaTpu-
Bas 3TO AB/IEHME HAa YpPOBHe monynaunii. nmTenbHas cBA3b Me-
XAY NONyAAUUAMUN XU HUKA W XXepTBbl NOPOXAAET UX B3au-
M03aBUMCMMOCTb, KOTOpasa feicTByeT NOAO6GHO perynatopy, npe-
JoTBpauias CAUWKOM pe3kue KonebaHWs UYUCIEHHOCTWM wau
NpenATCTBYS HAKOMAEHWK B MONYAALUAX OCNABMEHHBIX WK
60MbHbIX 0CO6eil. B page cnyyaeB XWUUHNMYECTBO MOXET Cylle-
CTBEHHO 0CNabnaTb oTpuLaTeNbHble NOCNeACTBUA MEXBULOBON
KOHKYpPEeHLMKN, MNoBblWaTb YCTOMYMBOCTb U pasHooOpasve BU-
[l0B B coobliecTBax.
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XUWHUKN ¥ YyenoBeK. [nsd yenoseka npobiema XuwHMYe-
CTBA MOXET CTaTb OYEHb BaXKHOW B CAy4YasX, KOrAa OH KOHKY-
pUpyeT C XMW HUKaMWK 3a TOT UM WMHOWN Bup pecypca, byab TO
nonynauunM SOMallHUX WK AUKUX XXUBOTHbIX. Bcem xopoLwo
n3BecTHa 60pbba MacTyxoB U 0/1eHEBOAOB C BoMKamu. C xuuy -
HMWYECTBOM BbIHYXXEHbI 60POTHCA U PbI6OBOALI, U NTULEBOADI.
CenekunMoHepbl BbIBE/IN MHOXECTBO MMHUWA YCTONYUBBLIX K Ma-
CTbbe pacTeHWil, TO eCcTb TaKMX, B NNCTbAX U CTE6MSX KOTO-
PbIX COLEpXXaTca areHTbl, OTNyrnBakwwWwme TPaBOAAHLIX XMU-
BOTHbIX.

OnutenbHoe BpeMsA MHOrme cTpaHbl Oblin MecTom 6ecno-
WajHON 60pbObI YenoBeka € XUWHUKaAMU. OCHOBHbIM CTUMY-
NIOM 37O 60pb6bLI 6bIN0 BO3HArpaxxgeHue, nojayvyaemoe 0XOT-
HWKOM 3a y6UTOro XM HUKa. MOAHOTO YHUUTOXEHUSA XU HN-
KOB, OflHaKO, JOOUTLCA He yfanocb: 0Ka3anoCb, 4TO MO Mepe
CHUXKEHMUA YUCNEHHOCTM 3TUX XMWBOTHbIX paboTa OXOTHUKOB
CTaHOBMNACb HEBbLITOAHONM. MpU HW3KOIW NNOTHOCTM Mpecne-
ayemoin fo6blun 3aTpaThbl Ha ee MOUCK W BbIC/IeXXMBaHNE BO3-
pacTanu HacToONIbKO, YTO 4acTO MpeBbIWanM pasMep MPeMuUU.
OXOTHUK BbIHYXJeH Obl1 nepekntyaTbCa Ha Apyroi, 6onee
BbITOAHbIA BUA A06bIUM. VIHTEpeCHO, YTO B JaHHOM Ciy4ae OH
Ben ceba TakK >Xe, KakK W NPUPOAHbIA XWLWHWK, KOrga naoT-
HOCTb MOMYAALMUN XEPTB CHUXAETCA M 3HepreTuyeckasa cTou-
MOCTb A00blUM He MOKpPbIBaeT 3aTpaT Ha €e MOWUCK, BbICAEXN-
BaHWe U MOUMKY.

NHorpa yenoBeK cTafKMBaeTCsAs U C MPOTUBOMONOXHOW TPY4-
HOCTbHK: HEAOCTaTOYHbIM YMCAOM XU HUKOB. OUeHb BbliCOKas
YMCNEHHOCTb FPbI3YHOB MM HACEKOMbIX-BpeAunTenei B AaHHOW
MECTHOCTM MOXEeT ObiTb CBA3aHa C OTCYTCTBUEM WAU MasibiM
UMCAOM XU HWKOB. YenoBek CTPEMUTCHA WCNOMb30BaTh XWULLY-
HWKOB B 60pbbe ¢ BpeamTenamu. MHorga 3To MPUHOCUT XOpO-
wwue pesynbTaTthl. Mpumep ToMy — 60XbSi KOPOBKa pofonus,
nepeceneHne KOTOPOA M3 ABCTpPanMM MOMOFN0 YHUUTOXMUTH
yepBeua (HacekoOMOro-BpeauTens), NpeiCcTaBAsABLIEro B KOHLE
MPOLLOr0 BeKa Cepbe3Hyl Yrpo3y mnaaHTauusaM LUTPYCOBbIX B
HEKOTOpbIX paiioHax CeBepHOIi AMEpPUKMN.

ApanTaunms XUWHWKOB W WX XEpPTB B 3BOMKLMU BUAOB.
NHTepec yenoseka K npobnemMe XMW HUYECTBA BbI3BAH U TEM,
4TO YacTO OH caM BefeT cebs Kak TUMUUYHbIA XUWHUK. B yenax
MONYYEHUSA Cbipbf OH 3KCMAyaTUPYeT NONYAAUMU LUKWUX XWU-
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BOTHbIX W pacTeHWI, 4YTO HepeaKO MNPUBOAUT K UX MOSIHOMY
YHUUTOXEHUIO.

Moyemy e ANNTeNbHble KOHTAKTbl MPUPOAHOI0 XULHUKA K
€ro XXepTBbl He UMEKT CTO/Ib KaTacTPO(hMUeCcKUX NOCNefCTBUA,
HECMOTPSA Ha TO, YTO XUWHUKWN caMmn ybuBalOT TeX 0cobeil, Ko-
TOpPbIMUW OHU NuTarTCcA? OTBET HA 3TOT BOMPOC AaeT M3y4yeHue
3BOJIIOLMOHHOIO pa3BMTMS BUAOB.

Y CTaHOB/MIEHO, YTO NPU AUTEIbHOM COBMECTHOM CYLLeCTBO-
BaHUM B3aMMOLENCTBYIOLWUX BULOB XUBOTHLIX U PaCTEHUA UX
M3MEHEHUS NMPOTEKaKT COrnacoBaHHO, Tak, 4YTO 3BOMIOLUS Of-
HOro BMAa YaCTUYHO 3aBUCUT OT 3BOMOLMKM apyroro. Takas co-
rnacoBaHHOCTb B Mpoueccax COBMECTHOrO pas3BMTMS OpraHus-
MOB pa3HblX BUOB Ha3blBAETCH KO3BONOLMEINA.

MHOrme aKoMoOry BbiCKa3biBalOT MHEHME, YTO KOrja B3aMmo-
fLeAcTBYlOWME BUALI NpeTepneBaldT COBMECTHOE 3BOOLNOHHOE
passuTue, oTpuULaTeNbHble BAUAHUA OLHOIO U3 HUX Ha ApYyroi
cTaHOoBATCA cnabee.

MpUMEHNTENBHO K MONYAALNUN XU HUKA U XEPTBbI 3TO 03-
HayaeT, YTO eCTeCTBEHHbI 0T6Op GyaeT AeiicTBOBaTL B MPOTHU-
BOMONOXHbLIX HaNpaBAeHUAX. Y XUWHWUKA OH ByAeT HanpaB/ieH
Ha yBenunyeHue 3PEHEKTUBHOCTM MOUCKA, NIOBAM W MNoefaHus
XepTBbl. A y XXepTBbl — 61aronpuATCTBOBaTb BO3HUKHOBEHUHO
Takux npucnocobneHnin, KOTopble NO3BONAT 0C06AM M3b6exaTb
X 0BGHApPYXEHUS, MOUMKN U YHUUTOXEHUA XULLHUKOM.

Mo mepe TOro Kak XepTBa npuobpeTtaeT onbIT M3beratb Bpa-
roB, XMWHUKKN BbipabaTbiBaloT 60nee appeKTUBHbIE NpPUCNO-
cobneHns onsa ee NOUMKNU. VIHbIMK CNOBaMu, B 3BONO LN CBA3K
MEXAY XUIWHUKOM W XepTBOI XepTBa AeWCTBYeT TaK, 4TOGbI
0cB0O6OAMTLCA OT AEWCTBUN XULWHUKA, & XMW HNUK — 4TOObI MO-
CTOAHHO NOALEepXWBaTb CBOE BAWAHME Ha XepTBYy. ITO NPUBO-
AWT K BO3HWKHOBEHWIO pa3HO06pasHbIX MNpucnocobneHunin y
XULWHWNKOB W Y XepPTB.

MOXHO BCMOMHMWTbL CNOXHOe 06LWecTBEHHOE OXOTHMYbE MO-
BefeHMe BONKOB WN NbBOB; AIMHHbIE TUMKWNE A3bIKU W TOYHBIA
NpuLUen HeKOTOPbIX pbib, Xab n Awepul; 3arHyTole AL40BUTbIE
3y6bl rafjlok ¢ annapaTtom BMApbICKMBaHWA ff4a; MNaykKoB U UX
NOBYYK MNayTUHY; TNyOOKOBOAHYI pPbliOY-yAUNbLUKE; 3MEN-
y[aBOB, KOTOpble Ayl aT CBO XepTBy (puc. 34).

He MeHee oTpaboTaHHble MeXxaHWU3Mbl M36eraHna onacHoCTU
MMEKT XXePTBbl. 3TO — BbICTAB/IEHNE OXPaHbl, KPUKU TPEBOTHU,
MOKPOBUTENbCTBEHHAA OKpacKa, Wnnbl 1 gpyrue npucnocobne-
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Puc. 34. TMpucnocobnieHne K XULWHWYECTBY Y PasiMuHbIX BUAOB XUBOTHbIX
(0bpaTnTe BHMMaHWE Ha OpraHbl /10BN U YAepXKaHNs XepTBbI):

1 — OCbMUHOT; 2 — YeNoCTb akynbl; 3 — yaas; 4 — neB; 5 — pbl6a-6pbI3ryH;
6 — nayK-KpecToBuK; 7 — pblba-yaunbLLmK

HUS. XXepTBbl MHOIMX BWAOB pacno3HalT XMUIHMKA Ha pac-
CTOSAAHAW W NPUHUMAIOT HEO6XOAMMblE Mepbl CaMOCOXPaHeHMUs
3a0N110 A0 NpUGAMXKeHNs Bpara. Takoe NOBeAeHUe BbIHYAWNO
MHOTMX XU HWKOB HanagaTb U3 3acafbl.

3aMeyeHo, YTO B eICTBUAX MHOTUX XU HWKOB NPUCYTCTBY-
eT TO, YTO MOXXHO Ha3BaTb PacyeT/NMBOCTbI. XULHUKY, Ha-
npumep, HEBbITOAHO MOMHOE YHUUTOXEHWE BCEX 0CO6ei XepT-
Bbl, W, KaK NpaBW0, 3TOr0 B NPUPOAE He CnyYaeTcs.

Lns pacyeTnMBOrO XUULHUKA Haunyywei ABNseTca Takas
CUTyauus, Korga CKopocTb pocTa MOnNynsyuum Xepts (M COOT-
BETCTBEHHO MPUPOCT GMOMACChl XXEPTBbI, NAYLLEA XULLHUKY B
nuuy) nNOCTOSHHO NOAAEPXWBAETCA Ha BbICOKOM YPOBHE.
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XUWHNUK MOXeT A06MTbLCA 3TOr0, YHWUTOXasA;B NEpPBYH Ouve-
peab, TeXx 0Co6eil, KOTopble 60MbHbI MW MEANIEHHO PacTyT U
pasMHOXalTca. XMUHNK 06bIYHO OCTaBNAeT 0cobeil GbiCTPO-
pacTywmx, NNOLOBUTbIX, BbIHOCAMUBbLIX. YacTO XUWHWUKW NK-
TalTCA CTapbiMU U APAXBIMU 0COOAMM, KOTOPbLIX ferye no-
MaTb, B TO BpeMs KakK 601ee MOMOAbIM W >XXW3HECMOCOOHbIM
yaaeTcsa nsbexatb rmbenu.

XUWHNYECTBO — TPYAOEMKKUIA npouecc, Tpebyrouwmnii 60nb-
WKX 3aTpaT aHepruun. Hanpumep, rpynna w3 ABYX NbBUL U
BOCbMM [leTEHbI e NPOXOAMT 32 HOUb PACCTOAAHME B HECKO/bKO
KWIOMETPOB, faXe ec/nM camMmbiM MOMOAbIM L EHATaM BCEro me-
cAy OT pofy. JIbBATa NpU 3TOM UCMbITLIBAIOT T€ Xe UL eHuns,
KOTOPbIM MOABEPralTCA B3POC/bIE XXMBOTHbIe. MHOIME N3 HUX
nornbarwT, B TOM YMC/e U OT ronoja.

Bo BpemMa OXOTbl XWIWHWUKW HepeLKO MOABEeprakwTcs OnacHo-
CTAM He MeHblUe, YeM MX XepTBbl. KpynHble KOWKN Npu Hanage-
HUM 4YacTo TUBHYT, eCAn 3TO MPOUCXOAUT NPU CTOJIKHOBEHUM
NbBUL, CO CIOHAMM MU KabaHamu. MIHOTAa XULWHUKN TUBHYT OT
CTOJIKHOBEHUA C APYrUMN XU HUKaMK B Xofe 60pbObl 3a L06bIYY.

Ho rnaBHbIf Bpar XMW HUKa — BpeMs. TONbKO camble ObICT-
pble U CUNbHbIE XU HWKKN CNOCOGHbLI MpecnefoBaTb XepPTBY Ha
60/MbLWIOM PacCTOAHMK, YCMELWHO NOBUTL €e, 3aTpaynBas Ha 3To
MWUHUMaNbHOe BpeMs. MeHee MPOBOPHbIE HE BbIAEPXUBAKOT
KOHKYpeHUMKN 1 ob6peyeHbl Ha TONOAHYIO CMEpPTh.

OvHamuka nonynaumii XMW HUKA U XepTBbl. [laBHO 3ame-
YEHO, YTO NULLEeBble OTHOLWEHUSA, B TOM 4YMCNe XULWHWYECTBO,
MOTYT ABAATLCA NPUYUYUHON PerynsapHbIX Nepuognyecknx Kone-
6aHWi YNCNEHHOCTM NONYNAUUIA KaXJ0oro n3 B3aumMoLeicTByo-
Wwux Bnaos. Mpumep Takux KonebaHuid, NpoONCXoaALLNX B pe-
3ynbTaTe B3aMMOLENCTBUIA MeXAy PacTEHUAMMW, HACEKOMbIMU
(cocHOBOW nNsgeHnUel N NMCTBEHHWYHON NNCTOBEPTKON) N NTU-
LamMmun, pacCMOTpPEH B rnase 2.

Mepuognyeckne Koneb6aHU YUCIEHHOCTU XWULLHMKA W €ro
XepTBbl MOXHO Habnwpatb U B akcnepumeHTtax. . ®. [ay3e
NMpoBen 3KCMEPMMEHTbI, B KOTOPbIX PO/b XWUUHUKA W XEpPTBbI
BbINOMHANW ABa BuAa WHGy30puin. Korga ocobeit o6omx BUAOB
nomewann B 06WMiA cocys, XULWHNK BbICTPO YHUYTOXaN CBOHO
XepTBy. B3anmogeicteme MHGy3opuii 66110 HeYCTONUMBBLIM. Of-
Hako npu go6aBfeHWK B NpobUPKY LEeNNN03bl (3aMeanstoLw el
nepeaBuKeHe XULLHUKA W XepTBbl U YMeHbLIaloWwen 4acToTy
KOHTaKTOB MeX/y HUMWU) B YUC/IEHHOCTU W TOr0 U APYroro suga
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Puc. 35. W3MeHEeHMs YACNEHHOCTM ABYX BWAOB UH(Y30pWiA, CBSA3AHHbLIX B3au-
MOOTHOLUEHUAMN «XULLHUK — KEPTBa»

HauyMHanu NPoOMUCXoAnTb UMKnudyeckne konebanusa (puc. 35). Ha
MepBbIX NOpax XULLHbIWA BUA NOAaBAAN POCT YACAEHHOCTU MUP-
HOro BMAa, OfHAKO BMOCAEACTBMM NEPBbIA CaM HauyMHaa UCMbI-
TbiBaTb HEAOCTATOK MULLEBOTO pecypca. B pe3ynbTaTe Nponcxo-
OWNO CHUXXEHME YUCMEHHOCTU XMW HUKA, a CnefoBaTeNlbHO —
ocnabneHue ero faBfeHWs Ha NONYNALUIO XepTBbl. Yepes He-
KOTOpOe BpPeMs POCT YMUCNEHHOCTM XepTBbl BO306HOBAANCA —
M ee nonynaunsa yeenuymeanacb. Takmm 06pa3omM, BHOBb BO3-
HWKanu 6naronpusATHbIE YCOBWA A5 OCTABLIMXCSH XU HUKOB,
KOTOpble pearnpoBasn Ha 37O YBE/IMYEHUEM CKOPOCTU PasMHO-
XeHunsa. Llnkn nostopsancs.

Mocnegytolee n3yyeHne B3aMMOOTHOLLIEHUI B CUCTEME «XULL-
HUK — >KepTBa», MPOBEAEHHOE C MOMOLWbLH MaTeMaTU4YeCKnX
MeTOA0B, MOKa3ano, YTO XapakTep M3MEHEHWA YMCNEHHOCTU U
TOW W Apyroi nonynsuuMini BO MHOrOM OnpeaensieTcss Hayanb-
HbIM COOTHOLUEHWEM WX NOTHOCTe (puc. 36). BbINO yCcTaHOB-
NeHO, YTO YCTOMNYMBOCTb CYLLECTBOBAHMA KaK MONYNALUN XWLL -
HWKa, TaK M NONYAAUMM XEepPTBbl 3HAYMTENbHO MOBbILWAeTCH,
KOrga B KaXAoW M3 nonynsiumin aeiicTBYOT MeXaHW3Mbl camo-
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4» 1 3*

[NOTHOCTL XXepTBbl

Puc. 36. V3meHeHWs uicneHHOCTU (MOKa3aHo BENNYMHON (uryp)
XWLLHWKOB Y YXEPTB B 3aBUCMMOCTM OT COOTHOLLEHUS MX Hayallb-
HOW MAOTHOCTM: 1 — NAOTHOCTb 06eMX NONYNALMIA YMeHbLIAEeTCS;
2 — N/IOTHOCTb XXEPTB BO3PacTaeT, a XULLHNKOB CHKaeTcs; 3 —
NAOTHOCTbL 06eUX MONyNsAUniA BO3pacTaeT; 4 — MIOTHOCTb XULLLHU-
Ka BO3PacTaeT, a XepPTB CHMKAeTCs

OrpaHM4YyeHns pocTa YUMCNEHHOCTWU (Hampumep, BHYTPUBUAOBASA
KOHKYpeHUuns).

3HayeHMe XUWHWYecTBa B Mpupoje. ABnsetTca nu BO3fgen-
CTBME XWUWHMKA TOMbKO OTpuuatesbHbIM? Ha 3ToT BOMpoc
MOXHO 6bIN0 Obl OTBETUTHL 6E3YCNOBHO «fAa», eCn NPUHUMaTb
BO BHMMaHWe NUWb cyAbby KOHKPETHOrO XXUBOTHOFO, OKa3aB-
werocs B 3y6ax XMW HMUKA. IKOMOroB, 0fHAKO, ropasgo 6onbLie
MHTepecyeT cyabba nonynsaunin, a He OTAENbHbIX OPraHM3mMoB.

Tak, M3yyeHWe B3aMMOOTHOLWIEHUIA MeXAY HOPKOM (XuLy-
HWK) 1 OHAATPO (>KepTBa) MOKa3ano, YTO MpecnefoBaHNE HOP-
KO OHAATPbl HOCWUT HecnyvailHblli XxapakTep. XXepTBaMu Xull-
HWKa,NpeXae BCero,CTaHOBATCA Te XXMBOTHbIE, KOTOPbIE He B CO-
CTOAHUM 3aHATb yAO06HbIEe Yy4acTKW 06MUTaHUS, TO eCTb COCTaB-
NAT HEKOTOpbIA  «Buonornyecknini - peseps» NONynAaALUN.
XUWHUKN YHUUTOXAKT Ty 4acTb NONYAALMKU, KOTOpPas no Tem
MU UHBIM NPUYMHAM OKa3blBaeTca 6onee cnaboil B cOpeBHOBa-
HUM 3a nogxogsauiue Tepputopumn (BCMOMHUTE TEPMUH «Teppu-
TOPManbHOCTb» W TO AABJIEHUE, KOTOPOe OH onpegenseT). Mony-
NAUNS OHAATPbl pacTeT Tem O6bICTpee, YeM MeHblUe ee MaoT-
HoCcTb. Hambonee 3HepruyHble W arpeccuMBHble OHAATPLI, MO
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BCEN BUAMMOCTU, U 3aHUMAIOT caMble YAO6HbIE AN XUNbA HO-
pbl M aKTUBHO 3aliULLAOT MX.

XUWHUK, ybnsaa 6onee cnabbix, AecCTBYeT NoAOOHO Cenek-
LUMOHepy, BeAyLleMY OTOOP CEMSH, AAKLWNX HAUTYUYLI e BCXOAbI.
BnusHune xvuwHUKa NpuBOAUT K TOMY, 4TO OGHOBNEHWE NONYyNAa-
LWW XepTBbl MPOUCXOAUT BbICTpee, BeAb OLICTPLIA POCT BedeT K
60/ee paHHEMY y4acTUto ocobell B pa3MHOXeHUN. OLHOBPEMEHHO
yBenuunBaetTca noTpebneHne xeprtBamyu UX nuum (6bICTPbIi
POCT MOXET MPOUCXOAWUTb NUWb Npu 607€e WHTEHCUBHOM MoO-
TpebneHnn nuwin). Konnyectso aHepruu, 3aKNIOYEHHON B nuLle
M NPOXOoAsl e 4yepes NONynsuMi0 ObICTPOPACTYLLMX OpPraHus-
MOB, TakXe Bo3pacTaeT. Takum o6pa3oM, BO3LeNCTBME XULLHU-
KOB YBeNM4mMBaeT NOTOK 3HEPTUU B 3KOCUCTEME.

XUWHUKN M36MPaTENbHO YHUUTOXAKT XMUBOTHBIX C HU3KOIA
CNoco6HOCTbIO A06bIBaTb cebe KOpPM, TO e€CTb MeANUTENbHbIX,
XWUNbIX, 601bHbIX 0C06€i. BbIXXWNBAOT CUbHbIE U BbIHOC/AUBLIE.
3T0 OTHOCMTCH KO BCEMY XXUBOTHOMY MUPY: XU HUKN YayuLla-
10T (B Ka4eCTBEHHOM OTHOLWIEHWWN) MONYNALMM XepTB. Takyto
Xe YyCNnyry oHpaTpe OKasbiBaeT HOPKa, rpbi3yHam — XULHble
NTULbI, ONEHAM — BONKW.

KOHeYHO, XULWHNKN He ABAAKTCA 6narofetensiMu Ang 0co-
6eil, KOTOpPbIX OHW YBUBAKT, HO OHU MOTYT MPUHOCUTL MOJb3Y
BCEll MonynaumMm XepTB B LefoM. XWULWHNYECTBO ABNSAETCA O4-
HUM 13 BeAYLNX (haKTOPOB, ONpefensoLWwmnux perynsayumno yumc-
NEeHHOCTN OpraHn3mMoB. M3BeCTHbI cayyan, Korga 4enoBeKky cTa-
HOBWMOCL TPYAHO YMpaBnaTb nonynauusmu onedeli (nocne
YHUUTOXEHUS TaKUX NPUPOLHbIX XULWHWUKOB, KaK BOMKW, pPbl-
CW) X0TA, 3aHMMaACb OXOTON, YeNO0BEeK caM CTAHOBUTCH OAHUM
N3 XL HUKOB.

PasymeeeTcs, B CeIbCKOX03MCTBEHHbIX pailoHax Heobxoan-
MO perynMpoBaTb YACAEHHOCTb XULLHWKOB, TaK KakK nocnegHue
MOTYT MPUUYNHATL Bpes AOMallHeMy CKOTY. OiHAaKO B palioHax,
HeJOCTYMHbIX AN OXOTbl, XMW HUKN AOMXKHbI ObITb COXPaHEHbI
4N NONb3bl KakK MOMNYNAULWIA XepTB, TaKk W B3aUMOAENCTBYHO-
WUX C HUMWN PacTUTENbHbLIX COOOLLECTB.

Koagonoymns. JuHaMuka nonynsaynin XujHNKa u >KepTBbl.

1. Kakne ¢akTopbl OFpaHUYMBAKOT BO3ECTBMNE XULLHUKA
Ha XepTBY? 2. B ueM COCTOMT MOJIOXKUTENbHAA PO/b
XuwHuyectsa? 3. MNpu KakMx ycnoBuax Bo3geiicTeune
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XNUHUKA MOXET NPUBOAUTL K YHUUTOXEHUIO MONYNALUY
XepTB? 4. KakoBbl OTpULATENbHbIE NOCNEACTBUS
YHUUTOXEHUS XULLHUKOB?

* MoHabnwogaiTe y AOMaWHNX XULWHUKOB (COBaKM, KOLWKK) UX
J  OXOTHWYLYM MHCTUHKTBLI M NPUCMOCOBAEHNA A8 NOBAN J06bIUK.

Matepuan gna obcyxaeHus

KOHKYpeHUUs CTaHOBUTCS YCTORUMBON

(oba BMAa BbI>XUBAKT) MPW HanMyuy pasHoobpasns
BHELHMUX yCNOBMIA. TakoOMy >Ke nMpaBuiy nofuymHsaeTCcs
M XULLHNYECTBO.

ObcyauTe, Novyemy Tak NPOUCXOAMT.

3.4. Mapasntusm

Mpu3Hakn napasutudma. MapasmTusm B OT/IMUME OT XULLHUYE-
CTBa XapaKTepmn3yeTca TPeMs OCHOBHbIMU OCOGEHHOCTAMM.

1. Mapa3nT B TeyeHUe BCel CBOEW XU3HM HanafaeT BCEro Ha
OfAHY 0C06b (pefKo — Ha MHOTMX) U noejaeT TONbKO YacTb Belle-
CTBa CBOeN epTBbl (X03AMHA); NapasuUT MPUUUHAET XO3AUHY
Bpef, HO OYEeHb PefKo NMPUBOAMUT K ero 6bICTpoit rndenu.

2. MapasunT 0643aTeIbHO XUBET (MOCTOAHHO WX BPEMEHHO)
B Te/sle UM Ha NOBEPXHOCTMU Tena CBOEro X03sfinHa, No3ToMy na-
pasnTbl 06bIYHO HAMHOIO Mefb4Yye X035€eB.

3. MapasnT ropas3go TecHee CBA3aH CO CBOMM XO39MHOM, YeMm
XU HWK C XXepTBOl. 3TO pe3ynbTaT eCTeCTBEHHOI0 0T6bopa 1 y3-
KOl cneuuanusaumm BUAOB.

JIeHTOUYHble YepBU, NeYeHOUYHaa ABYYCTKa, BUPYC KOpU, Ty-
GepKyne3Has nanoyka — BCe 3TO 0ObIYHbIE NPpUMeEpPLI Napasn-
TOB, KOTOPbIe MOPaXXakt T XXUBOTHbIX. MOXHO NPUBECTU ANUH-
Hbl/A CMUCOK MapasnToB, BpeadaWux pacteHusam. K HUM Hepeg-
KO OTHOCATCA CaMU Xe pacTeHus, rpubbl U MUKPOOPTaHU3MbI.
TakoBbl, HaNnpuMmep, NOBUAUKA, 3apa3nxa, putodTopa, BUpYyC
TabayHOl MO3aWKW, TO/IOBHEBbIE W pPXXaBUYMHHbIEe TpPUOGHI
(puc. 37).

Mapasntonabl. HEKOTOPbIX HACEKOMbIX BblAENSOT B OTAE/b-
HYK 3KOMOTMYEeCKy rpynny napasuTougoB. B3pocnbie Haceko-
Mble 3TOW rpynnbl BeLyT CBOOOAHLIA 06pa3 XM3HU, HO AilLa OTKNa-
ObIBAlOT M60 B TeN0 JIMMMHKN APYroro Hacekomoro, Anbo Ha no-
BEPXHOCTb €ro, a MHorga — B Te/10 NayKoB 1 MokpuL, (puc. 38). Bbi-
nynuBlIneca U3 AU NUYUMHKW pa3BuMBalOTCA B Tene CBOEro
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Puc. 37. KapTodenb, nopaxeHHbIN Puc. 38. Hacekomoe-napasutong
thuTohTOPOI Hae3dHWK, OTKNafAblBaloWmii aiya
B T/10

X035IMHa, MUTasACb €ro TKaHAMMW. BHauane NMYMHKA HaHOCWT XO-
3IMHY He3HauyuTeNbHbIA Bped, HO NO Mepe CBOEro pas3BMTWA OHa
NoYTW LEeNNKOM CbefdaeT ero. B KOHUE KOHLO0B M3 TOro, 4To 6bI10
KOrfa-To KyKOSKOW WAW NNYNHKOI X035MHa, NOsABASETCA B3pOC/oe
Hacekomoe-napasmTong.

Mapa3uTongbl 3aHUMAKOT MPOMEXYTOUYHOE MONIOXKEHUE MEX-
4y XMWHWKaMKW 1 napasutamu. C XUIWHUKaMKU UX cOamxaeT
TO, YTO OT UX AeWACTBUI X03AMH normbaeT. OfHAKO HACTOSAL NA
XWLWHWK HENOCPeACTBEHHO HanafjaeT Ha CBOK XepTBY WM NuTa-
eTca el. HanageHnem napasuTompga Ha XXepTBy (X03dMHa) SB-
nsaeTca oTKNafgblBaHWe caMKOR aiiLa, X0TA B 4eAiCTBUTENBHOCTM
MMEHHO NIMYNHKA, KOTopas BbliBenach M3 3TOro fiiya, nuTaeTcs
3a CYeT X03AMHa.

JKOoNornyeckne kKateropum napasmtoB. VCTUHHBLIA napasu-
TU3M XapakTepu3yeTcsa y3KOi cneuunanusalmein BUL0B, MOCKO/b-
Ky X03AMH ob6ecneymBaeT napasuty U NULLY, N MUKPOKAUMAT, U
3aWmnTy, U MectoobuTaHme. Uem nydue napasmt npucnocobieH K
0COBEHHOCTAM OpraHu3ma xo03fuHa, TEM YCNelHee ero pasmMHo-
XeHune n pasBuTue NoTomcTBa. Kaxablii rof MWAMUOHBI NHO4el
FTMOHYT OT PasNMUHbIX UHGEKLNIA, CTAHOBATCA MHBaNUgamMu Uau
Kanekamu B pe3ynbTaTe 3apaxeHus napasutamu. Ecnu gob6asuts
ctofa 60/1e3HM JOMALIHUX XMUBOTHBIX, TO YPOH C TOUKU 3PEHUS
4ye/l0BEYECKUX CTpafaHWi U SKOHOMUYECKUX MOTEPb CTAHOBUTCHA
HencuyucnMmbiM. Jlloam, 06pasysa NNOTHbIE N CKYYEHHbIE MONys-
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Puc. 39. Mukponapasutbl: 1 —TpunaHo3oma; 3 — 6akTepuu.
MakponapasuTbl: 2 — My4HUCTas poca; 4 — rpub-TpyTOBMK

UMM 1 co3haBast Takue e yCnoBus 4N AOMALIHUX XXUBOTHbIX U
KYNbTYpPHbIX pacTeHWil, camu Cnocob6CTBYHOT KpaliHe 6naronpu-
ATHON 06CTaHOBKe AN151 NapasuTapHbIX MHDEKLNIA.

[axe B AUKOI NMpupoje Nuilb pegkne N3 cBO6OLHOXKUBY L UX
BMWOB OPraHM3MOB He NOPaXeHbl XOTH 6bl HEMHOTMMMW 0COBAMMK
napasMTUYeCcKUX BUAOB.

Mapa3nToB NOApasfensdT Ha [Be OCHOBHble KaTeropuu:
MWKpOMapasuToB U Makponapa3utoB. K mMukponapasuTam
OTHOCATCHA Te, KOTOpPble HENocpeACTBEHHO pasMHOXalTCH
BHYTpPM Tefna X03AMHa, 0ObIYHO BHYTPU KneTok. Makponapa-
3UThbl pacTyT B Tefle X03AMHA, HO pasMHoOXakTcsa, 06pasys
ocobble (hopMbl, KOTOpble MOKMAaT X03AMHa, 4TOObI 3ace-
NUTb HOBOTO.

Hanb6onee n3BeCTHbLIMU MUKpOMapasnTamu aBngTCcsa 6akTe-
pUU N BUPYCHI, Hanpumep Bo36yaMTeNn Kopu n Tuda, a Takxe
NNCTOBOM MO3aMKU KYNbTYPHbIX pacTeHWii. Opyras BaKHei-
Wwas rpynna MMKpoONapasuToB, MOpaxarllWwnUX XWUBOTHbIX, —
3TO NpefAcTaBUTeNM MNPOCTeAWUX, HanpuMmep BO3byaMTeNb Ma-
napwvn ( puc. 39, 40).

MuKponapasMToB MOXHO pa3fennTb Ha TeX, KOTOpbIe nepega-
I0TCA OT OHOM0 X035inHA K APYrOMY HEeNnoCpeACTBEHHO, U TeX, KO-
TOpble MepeAalTCca Npy yyacTuy APYroro Buga — nepeHocumka.

HenocpencTBeHHas nepegaya Bo3byamTens 6o0ne3Hn 6ObiBaeT
MOYTM MIHOBEHHOW, KaK 3TO MPOMCXOAWT MpM nepefjaye napasu-
TOB, CNOCOOHbLIX KOPOTKOE BPEMSA CYLLECTBOBaTb B 06pa3yoLLMxXcs
npy Kawnae uam YmxaHum Kanenbkax snaru (rpunn, Kopb U T. 4.).
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MansipuiiHblii KoMap

Puc. 40. )>KuW3HeHHbIN uukn BO3GyauTens mansapuun. Mpu ykyce Komapa
napasuT rnonagaet NpsamMo B KPOBAHOE PYC/io X03saMHa. B KneTkax neyeHu
X03Ha MPOUCXOAMT pasMHOXXeHWe rnapasuTa, Nnocne Yero ero 3apofblin
NMPOHWKAKT B 3pUTPOLUTLI, LeNIATCA M BHOBb MoMajalT B OpPraH1M3m Koma-
pa. B KMWeYHNKe KOMapa MpoOUCXOAUT MOJI0BOe PasMHOXEHWe MapasuTa,
nocne 4yero Bo3byauTeNb NONafaeT B C/IIOHHbIE Xene3bl Komapa U LMKA Mo-
XeT HayaTbCA CHOBA

B apyrux cnyvasx napasuT Npojo/MKUTENIbHOE BPEMS HAXOANTCS B
nokosulelics cTagumn, «noaxXuaas» HOBOrO X03siMHa, U nonagaeT B
Hero Npu NOTrJIOWEHUN UM MUK UM BOAbl, KaK 3TO ObiBaeT (Ha-
npuMep, M3 NpocTeWwmnx ame6a, Bbi3biBalOLLLasa AN3EHTEPUIO).
O6blyHOEe MecTOO6UTaHME MaKponapasnuToB — pasinyHble No-
noctn Tena. OAMH M3 rNaBHbIX MaKponapasMTOB XWUBOTHbIX —
FAUCTbI, UAN TeIBMUHTBI, K KOTOPbIM OTHOCSATCA JIEHTOYHbIE Yep-
BU (M3 TMNa NJIOCKUX YepBei), pag BUAOB Kpyrabix yepsein. Kpo-



Me TOro, XWBOTHbIX MOpaxakwT BLUWU,
6noxu, Knewn, a TakxKe rpubol. K mak-
ponapasuTam pacTeHW OTHOCATCH Fpu-
Obl, BbI3bIBAKOLME MYYHUCTYH pocy,
PXXaBUYMHY, TOMOBHIO U Apyrue BUAbl 3a-
6oneBaHuUiA, a TakXe LBETKOBbIE pacTe-
HUA — MNoBMKUKaA, 3apasuxa (puc. 41),
paggnesus.

Lluknbl pasButusa M nepegadva na-
pasuToB. HekoTopble napasuTbl Yesno-
BeKa MMEHT O0YEeHb CNOXKHbLIA XU3HEH-
HbIl LWKA. JIEHTOYHbIE YepBU, HaANpu-
Mep, BO B3pPOC/IOM COCTOSAHUU XUBYT B
KWW eYHWKe, nornowas nuTatesbHble
Bel,ecTBa XO03AMHa HEeNOCPefCTBEHHO
MOBEPXHOCTbIO CBOEro Tena, KOTOpoe
COCTOUT M3 60NbLLIOF0 YMcia NOCTONH-
HO HapacTalWwmnx YneHnkos (puc. 42).
CaMble nocnefiHMe M3 3TUX YJIEHWUKOB,
cofepxauine B cebe MHOrOUYUCNEHHbIE
Alla, MOCTeNeHHO OTMagalwT OT Tena

Puc. 41. Makponapa3su-
Tbl pacTeHuiA: 1 —3apasu-
Xa; 2 — NoBUANKaA

[onoska

YUneHnk

Puc. 42. JleHTO4Hble YepBu: 1— 06LLWIA BUA; 2 — CBUHON LieneHb; 3 — BbI4mii

LieneHb
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YepBA W BbIBOAATCHA U3 OpraHM3ama X03sMHa BMecTe C 3KCKpe-
MeHTamu. [na HOPMa/ibHOTO PasBUTUA TMUYNHOK AliLa fOKHbI
nonacTtb B OpraHW3M NPOME>KYTOYHOr0 X03MHA — TOr0 XMW-
BOTHOrO, B Te/le KOTOPOro NPOXOAUT OAHA U3 CTafWil pasBuTUA
napasuTa. lMocne 3Toro napasvWT BHOBb BO3BpaliaeTcs (4ale
BCEro C NMLEei) B OPraHn3m OCHOBHOIO X03sinHa (4en0BeKa), rae
MPOUCXOAUT €ro pasMHOXEHME.

Ona HeKOTOpbIX BUAOB NIEHTOUYHbIX YepBei YeNoBeK MOXeT
6bITb HE OCHOBHbIM, a MPOMEXYTOYHbIM XO3AMHOM, Kak, Ha-
npumep, Npu 3apaKeHUM 3XMHOKOKKOM. JIMUMHKN 3XMHOKOK-
Ka, cojepXaliuecs B Naoxo o6paboTaHHOW CBUHWHE, MPOHUK-
HYB B TKaAHW Pa3NM4YHbIX BHYTPEHHWX OpPraHOB 4YenoBeKa, 0CO-
6EeHHO MeyveHU, NErkux, pasBMBarTCA A0 BEIMUYUHBI OTPOMHbIX
ny3blpeii.

Mepepaya napasuTta OT OAHOTO X03AMHA K ApYromy saBfseTcs
BaXKHellen cTagueli ntoboro napasntapHoro 3abonesaHus. OT
ocobeHHOCTelW nepefayn BO MHOTOM 3aBMCUT CKOPOCTb pacnpo-
cTpaHeHuns BO36yauTeneli 60e3Hn B monynayum xossamHa. Ko-
roa MMKponapasuTbl MepefarTcs HemoCcpeACTBEHHO, 3apaxce-
HUE MPOUCXOAUT NpU (PM3NYECKOM KOHTaKTe MeXAy 0cobsmMu
X03AMHa W CKOpPOCTb pacnpocTpaHeHUs BO36yauTeNnsa 06bIYHO
NpPAMO MPONOPLMOHAaNbHA YacTOTe BCTPEY 3apaKeHHbIX X035eB
C BOCMPUMMYUYUBLIMUN He3apaxeHHbIMU. CnefoBaTeNlbHO, B N10T-
HOW MonNynALUM X035MHa CKOPOCTb BCerga Oyner Bbille, HeXe-
NN B Pa3pexXeHHOoi.

BaxHoe 3HaYeHMe Npu 3TOM MMEIOT KAnmaTuyeckme akTo-
pbl, OKa3biBalOWMe BANSHUE Ha YCTOWYMBOCTH KOPOTKOXUBY-
WUX MHPEKLUOHHbIX CTagWii, a TakXe CE30HHble U3MEHEHUS
4acTOTbl KOHTAKTOB, UrpalLie BaXHYH pofib B aNUAEMMNONO-
rmm — Hayke, M3yvarol,ein gakTopbl U XapaKTep pacnpocTpa-
HEHMSA 3NMAEMNIA MHOTMX 3abofieBaHWi yenoseka (KOpu, CBUH-
KW, BETPAHOI OcCnbl).

VIMMYHHBI oTBeT. OrpomMHOe 3HayeHuWe B AMHAMUKe pac-
nMpocTpaHeHUs NHMEKLNOHHbIX 60/1€3HEe UMEeT MMMYHHbIN OT-
BET, TO eCTb CMOCOGHOCTb OpraHuM3mMa Xo03sMHa K BbI3L0pOBIe-
HUIO NOC/e 3apaxXeHus, a Takxke obpasytouiaacs B xoae 60pbLObI
c 60N1e3HbI0 «NamATb» OpraHuM3ama, cnocobHas o6ecneynTb €ro
HEBOCMPUMUMUYNBOCTb K AAHHON MH(EKLUN — MMMYHUTET. Y
MAEeKONUTaKWMNX, B TOM YUC/IE Ny YE/IOBEKA, UMMYHUTET K He-
KOTOpPbIM BMAAaM WH(EKLUUA MOXEeT nepefaBaTbCs faxe NOTOM-
KaMm.
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1"MOMEHT BpeMeHu

6onesHb
2" MOMEHT BpeMeHu
NMMYHUTET 60n€e3Hb .
3' MOMEHT BpeMeHun
NMMYHUTET 60ne3Hb

Puc. 43. PacnpocTpaHeHue UHDEKLMOHHOTO 3a60/1eBaHUs B NONYAALUN
yenoBeka

BONbWWHCTBO BMPYCHbIX W 6GakTepuanbHbIX 3ab0neBaHUi
BbICWIMX XXMWBOTHbIX — fINWb KPaTKOBPEMEHHbIA 3MuU304 MX
XU3HU. Mapa3nTbl pa3MHOXalTCA B Tefie X035iMHa, Bbl3blBas
MOLWHbLIA MMMYHHBIA OTBET. VI HanpoTuB, TaKOi OTBET Ha MHO-
rMx MakponapasuTOB W NPOCTelWUX, KaK MpaBuio, LOBOMLHO
Hempoao/mkuTeneH. NoaTomy 3acefieHMe MMM XO03MHA 0BbIYHO
YCTOWYMBO, NPUYEM X035€eBa NOABEPrardTCa HeNpepbIBHOMY Me-
pe3apaxeHuio.

117



MonynAunoHHas AuMHaMuKa napasutTusma. Mexpgy AUHa-
MWKOI B3aMMOJeNCTBUA MapasnTa-xo3sguHa U XML HUKa-XepT-
Bbl MHOro obuiero. Hanpwumep, nosTopsawuwmecs (LuUkKnude-
CKME) BCMbIWKN 3NUAEMUN KOPU 1N APYTUX AETCKUX 60NMe3Hen B
TOYHOCTM COOTBETCTBYIOT KON€6AHUAM YUCEHHOCTU XML HUKA
M XepTBbl. ITO CXOACTBO ONpeAensaeTca Tem, 4To NnpuobpeTeHune
UMMYHUTETa NepeboNeBWI MMM 0COBAMM BAUSAET HA NOMYAALUIO
napasuToB TaK >XE€, KaK CHUXEeHWe NAOTHOCTM MNonynsyum
XKEePTB Ha MOMNYNALUI0 XML HUKA.

B HekoTOpbIX cAy4yasax, OAHaKo, AUHamMUKa MapasmTu3ma
MOXET CU/IbHO OTANYATbLCA OT AUHAMWUKW XU HUYeCTBA B CUNY
TOro, 4TO NONYNALUA Napas3uTa 3aBUCUT He TONLKO OT NONyns-
LMW OCHOBHOIO X035iMHA, HO U OT MONYNALUA NPOMEXYTOUHbIX
X035€B U NepeHOCUYNKOB.

Meprnoguyeckme BCNbIWKK 3aboneBaeMoCTU, XapaKTepHble
AN MHOTUX WHGEKUWA, B TOM Yyncne 4AS rpunna u Kopu, oTpa-
XalT nocnefoBaTeflbHOe YepefoBaHWe «BbICOKOW 4acTOThbl 3a-
60neBaeMOCTU», «Manoil MAOTHOCTN BOCMPUUMUYNBBLIX 0COGEN»,
«HW3KOI YacToTbl 3a601€BaEMOCTU», «BbICOKOW MIOTHOCTU BOC-
NMPUUMYMBBLIX X038€B», CHOBA «BbICOKOWM 4aCTOTbl 3a60/1€BaeMO-
CTu» n T. 4. (puc. 43).

MpuobpeTeHMe MMMYHWUTETA YMEHbLUAET YMUC/IO BOCAPUUM-
UMBbLIX OpPraHuW3moB. lMONHbLI MMMYHWUTET 0O3HayaeT, 4TO 3TO
YMCNO CTAHOBUTCA PABHbIM HYJIO.

Takum o06pa3oM, TUNUYHAA KapTWHa 3NWAEMUU TakKoBa.
BHauane BCA monynaumna BoCNpMMMUYMBaA K MHpeKLUn n 3a60-
neBaHWe pacnpocTpaHAaeTcs 04YeHb ObICTPO. VMMYHUTET OT-
CYTCTBYeT, W KaXAbllh 3aboneBwunit nepegaer WUHGPEKUMNIO
BCEM, C KEM OH BCTynan B KOHTakT. OAHako B JanbHeiwem
CKOPOCTb pacnpocTpaHeHunsa 3aboneBaHNA HaYMHAET CHMUXATb-
cA, Tak Kak y 3aboneBwux BbipabaTeiBaeTca uMMyHuTeT. K
KOHLY 3anugemun nonynauus nnbo NOAHOCTbI npuobpeTaeT
MMMYHUTET, NM60 BbiMMpaeT. BOCAPUUMUYMBBLIX K UHGEKL NN
(haKTMUYecKun He ocTaeTcs.

| 1 [TlapasuTougbl. MukponapasnThbl. MakponapasmThl.
*1 X035IH OCHOBHON. X03AMH NMPOME>KYTOYUHBINA.
[MepeHOCUYMK. UIMMYHUTET.

I 1. Buem CX0ACTBO M pasfiuume napasmTusamMa M XxuwHu4ecTsa?
2. Kakune akTopbl CNOCO6GCTBYIOT YBENNYEHUIO
MOABEPXXEHHOCTM nMapa3uTaM YenoBeka u AOMalHUX
XUBOTHbLIX? 3. B UemM COCTOUT OTANYME MPOMEXYTOUHOTO
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N OCHOBHOTO X03fieB napasurta? lNpusegnuTe NnpumMepsl.
4. YeM MOXHO 06BbSACHUTb €XerogHble BCNbILI KK
3aboneBaeMocTu rpunnom? 5. YTo Takoe anugeMmmna?

BbiacHMUTe, KaKyl0 pPO/ib UrparT AOMALLUHUE XXNUBOTHbIE
B pacnpocTpaHeHUN napasnToB 4yenoseka. [MepeuncnuTe
cnocob6bl, nospondawwmne n3bexartb 3apaxeHunq.

OnNuIWNTe KAPTUHY pacnpocTpaHeHUs 3a6oneBaHuii
rpUNnom B Balleid MecTHOCTU. MepeuncnuTe Mepsl,
cnocoGCTBYIOUIME NUKBUAALUN INULEMUN.

KpaTkoe cogep>kaHue rnasbl O

B npupoAHbIX coobLiecTBax OpraHM3Mbl pasiMyHbIX BUAOB XMU-
BOTHbIX W pPacTeHW NOCTOAHHO B3aMMOAENCTBYIOT APYr C ApY-
rom. 9K0on0rmyeckme B3anMoencTBUA pasnnyaloTcsa No xapak-
Tepy W COOTBETCTBEHHO WMMEKT pa3NMyHble Ha3BaHWUA, Hampu-
Mep XWUHWYeCcTBO, NapasMTuU3M, CMMOMO3, MyTyanu3Mm, KOM-
MeHCann3M, KOHKypeHUuns.

Ha skonornyeckue B3anMoAeincTBns BANSAIOT MHOIMe pakTo-
Pbl, W MO3TOMY B 3aBUCMMOCTM OT YC/0BWIA OHW MOTYT MpoTe-
KaTb NMO-pa3HOMY.

KOHKYpeHTHble OTHOLLUEHWS NpeAcTaBNAT CO60W OAUH U3
Hanbonee BaXXHbIX TUMOB MPUPOAHbIX OGMOTUYECKMX B3aUMO-
AeicTBWiA. Pa3nnmuyaloT BHYTPUBUAOBYIO U MEXBUAOBYH KOHKY-
peHuunto (copeBHOBaHMe, 60pbby) 3a nuwy, MNPOCTPAHCTBO U
apyrue pecypcbl. OgHUM M3 NPOSBAEHUA BHYTPUBUAOBOW KOH-
KypeHUMN SBNSieTCA TeppuTOpuanbHOCTb. Bonbwoe BAUAHME
Ha UCXOA KOHKYPEHLUN OKa3blBalOT BHEWHNE PaKTOPbl 1 CBOM-
CTBa MOMYNAUMA KOHKYPUPYHO LU KUX BUAOB. KOHKYPEHTHbIE OT-
HOWEHNS WUrpalT BaXHYK pO/b B pacnpocTpaHEeHUU OpraHms-
MOB, B (POpPMMpPOBAHWM BUAOBOr0 cocTaBa MPUPOAHbLIX CO06-
WecTB ¥ NOBbILWEHNN UX YCTONYMBOCTMK.

BaXHbIMK hopMaMn GMOTUYECKUX B3aMMOOTHOLWEHNI ABNS-
IOTCA XUULHMYECTBO U MapasnTuam. g NOHMMaHUSA B3aMMOOT-
HOWEHNIA MeXAy XU HWKOM W XepTBOW Heobxoamm nonyns-
LMOHHbIA Noaxod. XUULHWYECTBO, KaK U KOHKYPEHL NS, MOXeT
MPUBOAUTL K NEPUOAMNYECKUM KONE6aHUSAM YNCEHHOCTU Nony-
nAuUA B3aMMOfeNCcTBYOWMUX BUAOB. B HEKOTOpbIX pailoHax
XWUWHUKN MOTYT HAHOCUTb YPOH X035IACTBY YenioBeka. OfHaKO
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B NpuUpofje BO3AENCTBME XU HMKOB 61aroTBOPHO, T. K. Yayu-
lWaeT cocTaB nonynayuuu xepTs. MapasnTbl, Hanajas Ha CBOEro
X039MHa, He NPUBOAAT ero K 6bIcTpoil rmbenn. LLuknbl passu-
TUS NapasnMTOB OYEHb CMOXHbI, B Mepefaye 3apaXeHus MoryT
yyacTBOBaTb MHOrue opraHusmbl. Kone6aHus YUCNEHHOCTU
nonynauuMm napasuta W MNONynsumM ero Xo3fauMHa MO[06HSI
KoNebaHMAM YUCAEHHOCTM NONYNALUA XU HNKA N XKEPTBLI.
BHyTpuBnaoBas U MeXBUAOBAA KOHKYpeHUWU uUrparT
BaXXHYI pO/b B (DOPMUPOBAHUM CTPYKTYpPbl MPUPOLHOI0 CO06-
wectsa. Mopoxpas n 3akpennsas pasHoobpasve opraHMW3MoB,
OHW CMOCOO6CTBYIOT MOBLIWEHNIO YCTONYNBOCTU coobuiecTs, 60-
nee ahMeKTUBHOMY UCNONb30BAHNIO NMEK LLUXCA PECYPCOB.



FrMA3A

OpraHusauus
N PYHKUMOHMPOBaHNe
COOO6LLIECTB

CoobuiecTBo, 3KocmcTema, 6MOreoLeHo3s,
6uochepa

CTpyKTypa coobuiecTBa
MOTOKW 3Hepruu n BewecTBa B 3KOCUCTEMAX
MacTOuWwHble N AeTPUTHBLIE Lenu
KpyroBopoT BelecTB B 3KOCUCTEME
MpoayKTUBHOCTbL coobuiecTBa
JKonormyeckaa cykueccusd

CyKLECCMOHHble N3MEHEeHNS. 3HaYeHue
CyKLeccum



B3anmopgencTene nonynsuuin onpegenseTt xapaktep
(DYHKLMWOHUPOBAHUSA cnefyloLwero, 60aee BbICOKOro
YPOBHS OpraHmsalmmn XUBoro — 6MOTUYECKOTO
coobuwecTea, unn 6uoueHosa. Mog 6MoLEHO30M
noHWMaeTcs 6uonornyeckasa cuctema, npefcraBnsatoLLan
€060l COBOKYNHOCTb NONYNALUIA pa3HbIX BUALOB,
COCYLLECTBYIOLWNX B MPOCTPAHCTBE U BPEMEHN.
M3yuyeHne co06LLECTB CTABUT Le/IbI0 BBIACHUTH, Kak
noffepXmnBaeTcs UX yCTONUMBOE CyLLecTBOBaHME U KaKoe
BAVWSIHUE 0Ka3blBAOT Ha MU3MEeHEHUs Co0OLLEeCTB
6noTnYecKMe B3aMMOAENCTBUS N YCNOBUA Cpefbl 06MTaHNS.
B aToin rnase Bam NpeAcTOMNT 03HAKOMUTLCA C MOHATUAMY,
OTHOCALWMMUCA K PYHKLUOHNPOBAHUIO TaKUX KPYMHbIX
NPUPOAHbIX CUCTEM, KaK 61OTUYECKOe CO0bLLECTBO,
aKocucTema, 6uoreoueHos, Gnocgepa. Bobl y3HaeTe:

* 0 COCTaBe M OCHOBHbIX CBOMNCTBaX 3TUX
9KOMOTUYECKNX OOBEKTOB;

* 0 NOTOKax 3HEepruuM M KpyroBopoTe BeLLEeCTB,
obecneuynBal WX GYHKLUOHUPOBAHUE 3KOMOTMYECKUX
CMCTEM, M O POAM B 3TUX MpoLeccax XWUBbIX OPraHW3MOB;
* 0 3aKOHOMEPHOCTAX NPOAYyLMpPOBaHMA
61M0N0rNYeCcCKOro BelwecTea B 6MoLEHO3aX;

* 0 HanpaBNeHWUAX W TeMmnax U3MEHEeHWA NPUPOLHbLIX
3KOCUCTEM.



4.1. Coo0LLEeCTBO, IKOCUCTEMA,
brnoreoueHos, broctepa

Coobuectso (6MOLEHO3) — COBOKYMHOCTb BWMAOB >XXWBOTHbLIX U
pacTeHuli, ANMTeNbHOE BpeMs COCYLLEeCTBYIOLWMX B ONpejesneH-
HOM MNpPOCTPaHCTBE M 06pasylLWMX 3KONOTMYECKOe eLWHCTBO.
Kak 1 nonynsymsa, coobwecTBo NMeeT CO6CTBEHHbIE CBOWCTBA U
XapakTepn3yeTcs COOGCTBEHHbIMM MOKasaTenamu, MPUCYLUMHU
TONbKO emy. CBolicTBaMu coobLiecTBa ABAAKOTCA YCTOWUYMBOCTD
(To ecTb CNOCOGHOCTL NPOTMBOCTOATL BHELWHWUM BO34EACTBUAM),
NPOAYKTUBHOCTb (CMNOCOBHOCTb MPOM3BOAMTL XXUBOE BELECTBO).
MokasaTensiMn coobLecTBa ABAAKTCA XapaKTEPUCTUKN ero co-
cTaBa (BMAOBOE pasHoo6pa3ue, CTPYKTypa MULLEBOl CeTun), a Tak-
K€ COOTHOLIeHMe OTAeNbHbIX Tpynn opraHn3moB. OgHa U3 rnas-
HbIX 3a4ay 3KOM0rMn — BbIACHUTbL B3aUMOCBA3M MEXAY CBOWCT-
BaMM M COCTaBOM CO06LLeCTBA, KOTOPble MPOSBASAKOTCS HE3aBUCU-
MO OT TOF0, KaKne BUAbI BXOAAT B HETO.

Jkocuctema. UTo npepacTtaBnset coboi gpyras 3konaormue-
cKas Kateropma — skocucTema? 310 n060e COOOLLECTBO XKU-
BbIX CyLwecTB (6MOLEHO3) BMeCTe C ero u3nyeckoi cpefoit ooum-
TaHuMsa (3KOTOMOM), (YHKLUOHUpYKOLEe KakK efuHoe Lefoe.
MpuMEpoOM 3KOCMCTEMbI MOXET CAYXWUTb NPYA, BKAO YA W WA B
ceba coobLULecTBO rMAPOOUOHTOB (OPraHM3MoB, XXU3Hb KOTOPbIX
npoTekaeT B BOAe), PM3nYeCKMe CBOMNCTBA U XUMUYECKUIA CO-
CTaB BOfbl, 0COGEHHOCTM penbed)a gHa, COCTaB U CTPYKTYpYy
rPyHTa, B3aMMOAEWCTBYHLWMIA C MOBEPXHOCTbH BOAbl aTMO-
ChepHbIA BO3AYX, COMHEUYHYIO pagunaynto.

B skocuctemax NpoOMCXOAMNT MOCTOSAHHbI O6GMEH 3HEpPruein u
BELECTBOM MEXAY XXWUBOW W HEXWUBOW NPUPOAOIA. DTOT 06MEH
HOCWUT YCTOMUUBLI/ XapaKTep. JNEMEHTbl XXWUBOW W HEXMWBOI
NpPUpPOoAbl HAX0AATCA B MOCTOSHHOM B3aMMOLENCTBMN.

M3yueHne sKOCMCTEM HEOBXOAMMO A1 MONYYEHUSA 3HAHWUI O
TOM, KaK (hYHKLMOHUPYKT coobLiecTBa, OTYEro NPOUCXOAAT U
Kyfa HanpaBfeHbl UX W3MEHEHUS, Kakoe BAUAHWE OKa3biBaeT
XU3Hb Ha OKPYXAlL Y ee HEeXMUBYK Npupogy. dKocucTema,
Mo CyTM, 3TO TO, YTO Mbl Ha3blBaeM MPUPOLONA.

JKocUCTeEMa — NOHATNE OYEHb LWMPOKOE U MPUMEHNMOE Kak
K eCTEeCTBEHHbIM (Hanpumep, TYHApa, OKeaH), Tak U K NCKYCCT-
BEHHbIM KOMMjeKkcaM (Hampumep, akBapuym). [Moatomy gns
0603HaYeHNsA 31eMeHTapHOW NPUPOAHON 3KOCUCTEMbI 3KONOTU
TaKXXe MCNOMb3yT TEPMUH GUOreoLEeHO3.

BroreoueHo3 — MCTOPUYECKU CMOXMBLUASACSH COBOKYMHOCTb
XUBbIX OpraHn3moB (6uMoLeHo03) 1 abMOTUYECKOI cpefbl BMECTe C
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BYIOMEOLIEHO3

JKOoTOon

ATmocdepa Mousa

BVOLIEHO3

KnBoTHOE
HaceneHve

1vKpoopraHn3mbl

Puc. 44. Cxema 6roreoLeHo3a

3aHMMaeMbiM UMW Y4acTKOM 3eMHOWA MOBEPXHOCTM (3KOTOMOM).
paHnua 6uoreoueHo3a ycTaHaBAMBAaeTCA MO rpaHuUe pacTu-
TeNbHOro coobuiectBa (HUTOLEHO3a) — BaXKHENLWIEro KOMMNOHEH-
Ta 6uoreoueHosa. [ns Kaxporo 6uoreoLeHo3a xapakTepeH CBOiA
TUN BEL,ECTBEHHO-3HepreTuyeckoro obmeHa (puc. 44).
BuoreoueHo3 — cocTaBHaa 4yacTb MPUPOLHOr0 NaHawadTa u
afleMeHTapHasa 6uoTepputopmnanbHasa eguHula 6uocdepsl.
NaHpgwadTt (reorpamMyecknini) — AOCTATOMHO OGLINPHbINA
y4acTOK 3eMHOW MOBEPXHOCTM, B Npejenax KOTOPOro pasfuyHblie
KOMMOHEHTbI NpUpoAbl (FopHble NOPOAbI, penbed, KnumaT, BOAbI,
MOYBbI, PACTUTE/IbHbI/ U XXUBOTHbIA MWUP), B3aMMOCBA3aHHbIE U
B3aMMO06YCNOB/NEHHbIE, COCTABNAOT O4HO Lenoe, o6pasys onpe-
OeNeHHbI BUA MECTHOCTU. VIHbIMKM cnoBamu, naHawagpt — 3To
TeppuTOopus, Xapaktepusyemas CyMMON TUNUUHbBIX MPU3HAKOB U
BK/lOYalolas onpegeneHHbln Habop 6MOreoLLeHO30B.
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COBOKYMHOCTM NPUPOAHbIX NaHAWagTOB, CXO4HbLIX MO MOPgO-
NOrMYecKUM, (QYHKUWOHaNbHLIM W 3KOMIOTMYECKUM OCOBEHHO-
CTAM, 06pa3yloT naHgwadg THbIe 30HbI (TYHAPOBYH, TaeXHYHo,
NYCTbIHHYIO, CTEMHYIO), AW 30HaNbHbIE TUNblI NaHWad T oB.

3Konorua paccmaTpuBaeT TakXe aHTPOMNOreHHble TWUMb
naHfjwadg ToB (BO3HUKLWMKNE B pe3ynbTaTe X03AMCTBEHHON aes-
TeNbHOCTW YenoBeKa) — rOpPOACKON, CenbCKOXO3ACTBEHHbIN,
MPOMbILWIEHHbIW U Ap.

Mpu Knaccupukaymm Ha3eMHbIX 3KOCUCTEM 06bIYHO UCNONb-
3YHT NPU3HAKWN pacTUTEeNbHbIX c006LLeCTB (COCTABAALLMX OC-
HOBY 3KOCUCTEM) M KAUMaTUUeCKUe (30HaNbHble) MPU3HaKK.
Tak, BblgendaTca onpefeneHHble TUMNbl 3KOCUCTEM, Hanpumep
TYHApa NuwaiHnkoBas, TYHAPa MOXO0Bas, nec XBOWHbIA (eno-
Bbli, COCHOBbI), Nec NUCTBEHHbI (6epe3HsK), nec A0XAeBO
(Tponunuyeckunii), ctenb, KycTapHUKKN (MBHSAK), 600TO TPaBAHU-
cToe, 60n10TO charHoBoe.

PactutenbHble coobuiectBa (M 3KOCUMCTEMbI) 06bIYHO He UMe-
I0T pPe3KUX rpaHuL, 1 NepexofsaT APYr B Apyra nocTeneHHO — B
COOTBETCTBMM C M3MEHEHWEM YCNOBUIA MecTO06UTaHWI B npo-
CTpaHCTBe M BO BpemMeHU. OJHAKO, Y4YMTbiBas MepexofHble Mo-
Nnochbl, B 60NbWNHCTBE CYy4YaeB MOXHO AOCTATOYHO YETKO yCTa-
HOBUTb FpaHWLUbl, OTAeNAOWMNE OLHY 3IKOCUMCTEMY OT APYrOMH,
onpeAennTb rpaHuLbl BMOreoLEeHO30B.

YacTo B OCHOBY Knaccuumkauum nNpUPOAHbLIX 3IKOCUCTEM
KNnagyT XapaKTepHble 3KOMOrmyeckme npusHakum mectoobuTa-
HWUIi, Bblgenas coobuecTsa MOPCKUX nobepexuin nnm wensda,
03ep WAW NpypoB, NOWMEHHbIE UMW CYXOAO/bHbIE flyra, Kame-
HUCTble WAW MecyaHble MNYCTbIHW, TFOPHbIE fleca, 3cTyapuu
(ycTbsa 60MbWIMX peK) U Ap.

Bce npupofHble aKocucTembl (BMOreoLeHo3bl) CBA3aHbI MeX-
Ay coboil n BMecTe 06pa3yroT >KMBYH 060104Ky 3eMaun, KOTOo-
PYO MOXHO paccMaTpuBaTb Kak camyto 60/bLIY0 3KOCUCTEMY.
JTa 3KocucTemMa HasbiBaeTcst buocepoir. Peub 0 6uocdepe noii-
[eT B 3aK/II0OUNTENbHOM pa3fesie 3TOW rnasbl.
| 1 | bBuoTuyeckoe coobulecTBO, UM GUOLEHO3. DKOCMCTEMA.
1) BuoreoueHos. NanawadT. Buochepa.

1. Kakue Bbl 3HaeTe CO0OOLWECTBA M 3KOCUCTEMbI, UMeEtOLLME
60/ee MM MeHee YeTKMe rpaHuLbl? 2. MOXHO 1M CYNTATH
CO00LLEeCTBOM BCE NONYNALUU NTUL, HACENAOLWNX NECHOMN
maccue? 3. Kakue abuotnyeckne pakTopbl BANAKOT

Ha pacTUTENbHbIA M XWUBOTHbIA MUp coobuiecTBa?
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CpenaiiTe onucaHme no60ro (3HAKOMOro Bam Mo 3KCKYypcusm)
6uoreoueHos3a Unn naHgwadra. Y KaxuTe, Kakue MOryT 3fech
06UTaTb pacTeHNS 1 XUBOTHbIE.

4.2. CTpyKTypa coobLuiecTBa

CTpyKTypa coobwecTBa — MnokKasaTe/lb COOTHOLIEHNA pa3nny-
HbIX TPynn OPraHM3MOB, Pa3/INyar L NXCca Mo CUCTEMATUYECKO-
My MOMIOXEHWUID; MO POMU, KOTOPYK OHM WUrparT B npoueccax
nMepeHoca SHepruu 1 Bew,ecTsa; N0 MecTy, 3aHMMaeMOMYy B Mpo-
CTpaHCTBE, B MULLEBOW (Tpodhnyeckoin) cetn, nmbo Mo MHOMY
MPU3HaKy, CYLW,EeCTBEHHOMY ANA MOHWMaHUSA 3aKOHOMEPHOCTEN
(DYHKLMOHNPOBAHMNA eCTECTBEHHbIX 3KOCUCTEM.

Bupgosas cTpykTypa. OAHMM M3 BaXHEeNWNX nokasaTenei
CTPYKTYpbl coobLliecTBa ABASAETCA BMAOBON COCTaB BXOAALLUX
B HEFO OpraHM3MoB. BupaoBoi cocTaB coobwecTea onpeaensier-
cA psgoM (baKTOPOB, BaXHellW e cpean KOTOpbIX: reorpadu-
4yeckoe MEeCTOMO/I0XKeHWe, onpefenstollee cocTtaB (Gropbl U
thayHbl, 0COGEHHOCTN KNmMmaTta, TUN naHawadgTa U ero BbicoTa
Haj YPOBHEM MOpPS, BOAHBLIA peXum, BO3pacT camoro coobuie-
cTBa. B npefgenax oTAe/NbHbIX KOHTUHEHTOB U KTUMaTUUYECKNX

Yucno suaos

Puc. 45. COOTHOLLEHMA MEXAY YMC/IOM BUAOB U 06MMEM 0COBelt B HUX
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30H CXOfHble N0 BUAOBOMY COCTaBy coobuiectBa HOpMUPYHOTCH
B paloHax, CXOAHbIX MO 3KOIOTMYECKUM YCNOBUAM.

Mexay necamMmmn Ha tore n NOAAPHbIMMW NbJaMU Ha CeBepe pac-
nonoXeHa o6wupHaa nonoca 6e3necHOr MeCTHOCTM — 30HA
TyHApbl. dakTopamu, ONpeAenslOWMMU COCTaB HacefieHns
TYHAPbI, ABAAKTCA: HU3KNE TeMnepaTypbl, KOPOTKUIA CE30H Be-
retTaumu, NnpomMep3wunii (3a NCKAOYEHUEM TOHKOTO CNos — BCe-
ro HEeCKONbKO CaHTUMETPOB) TrPYHT. PacTUTeNbHOCTb 3[ecb
npefcTaBneHa 371aKkamu, 0COKaMu, NI ainHUKaMn, NHOTAa Kap-
NNKOBbLIMUK AepeBbAMU. XXMBOTHOE HacefeHUe npeacTaBNeHO
nTuuamy (BKAKOYaa nNepenieTHbIX), KPYMHbIMWU (CEBEPHbIN
0/1eHb, OBLEOLIK) U MENKUMUN (NEMMUHIU, NONEBKN) pacTUTeNb-
HOAAHBIMM MNEKONUTAK LW UMK, XMW HUKaMKn (6enblii MefBeab,
BONK, Mecel). VIHTepecHO, 4TO He6ONblUMe palioHbl TYHAPbI CO
CXOAHBIM COCTaBOM XW3HEHHbIX hopM (a B psife cayyaeB U BU-
[l0OB) BCTpeYaTCAa B BbICOKUX ropax YMepeHHOW 30Hbl U Jaxke
TPONWKOB (anbnuiickasa TyHApPa).

MHoOro o6Liero B cocTaBe HacefleHUs CeBepPHbIX XBOWHbIX fe-
COB, BbITAHYBLUIMXCA LWMPOKUM NOSCOM 4epe3 BClo EBpasvio u
CeBepHyl0o AMeEpUKY, B HaCeneHWM cTenei, npearopuii, nyc-
TbiHb, MOMMEHHbIX YYaCTKOB peK, NHOTAa OTAAaNeHHbIX APYT OT
Apyra COTHAMU U faxe TbicA4aMu KUIOMETPOB.

[oneBoe yyacTMe KaXxpAoro BufAa B COOOLECTBE Pas3MyvHO.
B coob6uiecTBe, Kak NpaBuUno, MMeeTcs HECKONbKO BUAOB, Npea-
CTaB/MIeHHbIX 60MbWINM YUCNOM 0cobGel, unm 6onbWON 6uomac-
CO, N CpaBHUTENbHO MHOr0 BWAOB C HW3KON YUCNEHHOCTbLIO
(puc. 45). Buabl ¢ BbICOKOA YNCNEHHOCTbIO UTPalOT 3HAYUTENb-
HY pO/ib B XXM3HU co0bLLecTBa, 0CO6EHHO TaK Ha3blBaeMble BU-
Abl-cpegoobpasoBaTenn. B necHbIX akocuctemax, Hanpumep, K
HUM OTHOCATCH BUAbl Npeobnafaloinx APEeBECHbLIX PacTeHUiA.
OT HUX 3aBUCAT YC/IOBUA, HEOOXOAUMbBIE A1 BbIXXKUBaHUA Apy-
rMX BUAOB XMWBbIX CYLLeCTB: TpaB, HaceKOMbIX, MNTWUL, 3Bepei,
MeNKMX 6eCn03BOHOYHbLIX W MWKPOOPraHM3MOB NeCHOW noj-
CTUNKW U ap.

B TO XXe Bpems pefKue, Kak nNpaBuao, CTEHOBUOHTHbIE BUAbI
4acTO OKasblBAalTCA AYUYWMMWU WHAMKATOpamu (nokasaTens-
MW) COCTOSAHMUA coobuiecTBa. ITO CBA3AHO C TeM, 4YTO ANA NOA-
LepXXaHNS XU3HW pefKNX BMAOB TPeOYOTCA CTPOro OnpefesneH-
Hble COYeTaHWA pas3MUYHbIX (PAKTOPOB (Hampumep, TemnepaTy-
pbl, BAAXHOCTW, cOCTaBa NOYB, ONpeAe/eHHbIX BUAOB MWL EBbIX
pecypcoB). Mopaaep>xaHne HeO6XOAMMBIX YC/MOBUIA BO MHOTOM
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APYCbI:

Bonblune aepesbst

Marble gepeBbsa

KycTapHuku

N KYCTapHWUYKN
Mxu1 1 nnwaiHnKn

MNogctunka

Puc. 46. fApycHoCTb B niecy

3aBUCUT OT HOPManbHOr0o HYHKLUMOHNPOBAHMA 3KOCMUCTEM, MO-
3TOMY MCYE3HOBEHMEe peAKUX BUAOB NO3BONAET cLenaTb BbIBOJ O
TOM, YTO PYHKLUMOHUPOBAHWE 3KOCUCTEMbI HApPYLINNOCS.

Mo o6bunuto BmaoB (MX 06LLEMY YMCAY W COOTHOLIEHUIO) CY-
AAT 0 BMAOBOM 6oraTcTBe, Mnn pasHoobpasnm, coobuiecTBa.
BunpoBoe pa3Hoo6pa3me — MNpPU3HAK 3KONOTMYECKOrO pPasHO06-
pasus: 4yeM Bbilwe 60raTcTBO cpefbl, TeM 60Mblle 3KONOrMYe-
CKWX HUW, TeM Bbllle pa3Hoob6pasne BMAOB. B pasHoBO3pacT-
HbIX CMelWaHHbIX necax, Hanpumep, rae ecTb cCTapble Aynaunc-
Thble AepeBbs, CyxXoCTol u 6ypenom, rge pa3BuTbl MOANECOK U
TpaBAHON NMOKPOB, XXMBOTHOE HacefieHWe 60/ee pa3HOO6pasHO U
MHOTOYMCNEHHO NO CPAaBHEHWUO C MONOAbLIMMW flecamyn UK neca-
MW C npeobnagaHWem NUWb OAHON Mopoabl AepeBbeB (0NbXO-
Bble, 6epe3oBble, TUMNOBbLIE W ApP.).

Mpu yXyLlWeHUU yCNoBUA XU3HU coobLLecTBa BUAOBOE pas-
HooOpasMe najaeTt, XOTA YMCAEHHOCTb OCTaBLWMUXCA BUAOB MO-
XeT Bo3pacTtaTtb. Ha mecTtax Bbipy60OK, Hanpumep, ucyesawT
YepHuKa, Knucnmua, 3efieHble MXW, HO BO3pacTaeT YMC/EHHOCTb
Kunpes, BEpeliHWKOB, APYTrUx CBETONOGUBLIX pacTeHuin. OgHo-
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BPEMEHHO BO3pacTaeT YMCAEHHOCTb HaceKoMblX (3/71aTKK, yca-
Yn) U NPUBMEKAEMbIX UMW AATNOB, BepTULIEEK, MYXOJ/IOBOK.
Mpn CHWXXeHUM BMAOBOr0 pasHoobpasua coobuLecTBO TepsieT
YCTOWYMBOCTb, 60/ee 3aMeTHOE BO3[eliCTBME HAa HEro okKasblBa-
I0T Koneb6aHWs YMCNEHHOCTU OTAEeNbHbIX BMAOB. W HaobopoT,
4YeM Bbllle BWUAOBOE pasHoobpasue cooblecTBa, TeM OHO 6onee
YCTOWYMBO K BHELUHUM BO3JENCTBMAM, TEM LIMPE BO3MOXKXHOCTb
ero afantaunMm K NOCTOAHHO MEHSAKOLLUMCA YCOBUAM XU3HMU.

Mopdonormyeckas 1 NpPoOCTpaHCTBEHHAsA CTpyKTypa. Jlio-
6ble coobLecTsa, HE3aBUCMMO OT MECTOMOJIOXEHUSA U1K COCTaBa
MPUCYTCTBYIOLWMUX B HEM BMAOB, 061afal0T HEKOTOPbIMU MNpU-
3HaKamMu, KOTOpble CYyLWeCcTBEHHO 061eryalT nx aHanu3 u cono-
cTaB/ieHuWe Apyr ¢ gpyrom. K Takum npusHakam OTHOCHAT COOT-
HOWEeHWe OpPraHU3MoB C OMNpefefieHHbIMW TWNaMu BHELIHEro
CTPOEHUS N NPOCTPAHCTBEHHYH OpraHM3aunto coobLlecTBa.

Kak BaM yXe W3BECTHO M3 rnaBbl 1, onpejefnieHHble TUMbI
BHELIHEro CTPOEHMS OpraHM3mMoB, BO3HUKLIME KaK NMPUCNOCO6-
NEHNA K YCI0BUAM MeCTOO6BMTAHWM, Ha3bIBAOTCA XK USHEHHbIM U
hopmamu.

XXM3HeHHbIe (hOpMbl Y PACTEHUA M XXMUBOTHbLIX OYEHb pasHoO-
o6pa3Hbl. Tak, Hanbonee pacnpocTpaHeHHbIe XXNU3HEHHbIE Pop-
Mbl pacTeHUN — fepeBbsl, KYCTApHUKW, TPaBbl.

O XxapaKTepHbIX YepTax pacTUTeNbHOro coobliecTsa, Hanpu-
Mep, MOXHO CYAWTb NO COOTHOLIEHWIO MPUCYTCTBYOLWNX 34€Ch
XU3HEHHbIX (opM. Befb YMCNO XU3HEHHbIX POPM, BXOAALLUX
B 6MOLEHO3 OpraHn3MoB, 06bIYHO ropasfo MeHblle Yyucna obpa-
3ylOLWMNX ero BUAOB, a npeobnagaHne Tex UAW UHbIX POPM Xa-
pakTepusyeTr ob6liMe YCNOBUA XW3HWM oOpraHusmoB (CM. pas-
aen 1.6). Habop XW3HeHHbIX OpM, MX COOTHOLWIEHMe onpeje-
NnAaT mopdonoruyeckyto (oT rped. mopge — ¢popma) CTPYKTYpy
coobuwectsa. Mo npeobnagaownm (LOMUHUPYIOLMUM) XXNU3HEH-
HbIM (hOpMaM pacTUTENbHOCTU, HaNpuMep, onpegenseTcs nNpu-
Haf/leXXHOCTb coobwecTBa K TOMY WAM WHOMY TUny — fecy,
nyry.

PasHble XW3HEHHble (DOpPMbI, COCyllecTBylLULMe B cooblie-
CTBe, KakK npaBuno, 060c06/eHbl NMPOCTPAHCTBEHHO. JDTO Bbipa-
XaeTcsa B rOPM30HTalbHOM W BEPTUKANbHOM pacyieHeHUmn Gpu-
TOLEHO03a Ha OTAe/lbHble 3/1EMEHThI, KaXAblil N3 KOTOPbLIX Urpa-
€T CBOK pOSib B HaKOMNAeHUW W nNpeobpa3oBaHWM Bel,ecTBa U
aHepruun. Takoe pacuyfieHeHMe XapakTepusyeT NpoOCTPaHCTBEH-
HYIl0O CTPYKTYpy coobuecTsa.
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KoHcymenTbl
3-ro nopsigka
(nnoTtosigHble)

KoHcyMeHTbI
2-ro nopsigka
(nnotosigHble)

Jlnca

Mbude n - * KOHCyMeHTb
’ 1-ro nopsigka
V (TpaBosigHbIe)

OneHb

Mrvuya

Tpasbl

[AepeBbs MpoayLeHTbl

Puc. 47. Tnwesas ceTb U HanpaB/ieHWe NOTOKOB BellecTBa B 61OLeHO3e

No6oe pacTUTenbHoe co06LWLECTBO, HaNnpumep, pasgensercs
Ha APYCbl — FOPW30HTaNbHbIE CNOMW, TONLWM, B KOTOPLIX pacno-
naralTcs Haf3eMHble UM NOA3EMHbIE YacTu pacTeHUi onpege-
NEeHHbIX XXWU3HEHHbIX (OpPM. HApPYCHOCTb 0COOEHHO SIPKO Bbipa-
XeHa B NIeCHbIX puToLeHo3ax (puc. 46). 34ecb HacUUTbIBaeTCH
00bIYHO MATb-WECTb fAPYCOB: ApPeBeCHble fipycbl (BbICOKUE U
HU3KNe AepeBbsl), KYCTapHWKOBLIM (Nognecok), TpaBsAHO-KyC-
TAPHWYKOBbIA, MOXOBON (MAM NWIWAKHUKOBbLIA), NOACTUNKA
(onag nucTtebl). ManospycHble coobuwecTtsa — nyr, cTenb, 60n0-
TO — MMET Mo ABa-Tpu gpyca.
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Moa3emMHas ApycCHOCTb NMpeAcTaBnAeT coboii KakK 6bl 3epKanb-
HOe OTpaXeHWe Haf3eMHON: KOpPHW Hambonee BbICOKUX pacTe-
HWUM (oepeBbeB) NPOHUKAKOT rAy6XKe BCeX, KOPHM HU3KUX (Tpas,
KYCTapHWKOB) pacnofiaratoTcsa y NOBEPXHOCTU MOYBbLI UK NpAa-
MO B noacTunke. Haubonblias Macca KOpHei Haxogutca B
BEPXHMUX CNOAX MOYBbI.

XXMBOTHOE HacefneHne 6MOLLEHO3a, CBA3AHHOE C PaCTEHUAMMN,
TakXe pacnpefeneHo no apycam. Hanpumep, MukpodayHa
MOYBEHHbIX XMBOTHbLIX Haumbonee 6orata B nogcTtunke. JocTta-
TOYHO YEeTKO NPUYpPOUEHbl K ApycaM onpefeneHHble rpynnbl Ha-
CeKOMbIX. Pa3Hble BUAbI NTUL, CTPOAT FHE3j4a M KOPMATCA B pas-
HbIX Apycax — Ha 3emne (TpAcOryska), B KycTapHuKkax (Manu-
HOBKa, COMOBEN), B KPOHaxX AepeBbeB (rpavym, COpoKu).

Mo ropusoHTanM cooOWEeCTBO TakKXe pacy/eHsaeTcs Ha OT-
fenbHble 3/IeMEHTbl — MUKPOTPYyNnnUPOBKW, PacnofioXXeHUe Ko-
TOpbIX OTpaxaeT HEOLHOPOAHOCTb YCNOBUW XU3HU. OCOOEHHO
XOpPOLO 3TO BUAHO B CTPYKTYpe Ha3eMHOro (Hamno4BeHHOr0) no-
KpoOBa — B HAaNMUYUU «MO3aUKNU» N3 Pa3IMYHbIX MUKPOTPYnNnu-
POBOK pacTeHWin (HanpuMmep, KOYKW UNU KYPTWUHbLI Tpas; CBETO-
no6uBbie TpaBbl B «OKHAX» COMKHYTbIX KPOH, TEHEBbIHOCIM-
Bble TpaBbl — NOJ KpoHamu aepeBbeB (MATHA MXOB MW F00r0
rpyHTa).

Mopdgonormyeckas u NpocTpaHCTBEHHAA CTPYKTypa cooble-
CTBa ABNAETCA MOKaszaTeneM pasHoO0Opa3nsa yCA0BUIA XXU3HU Op-
raHu3MoB, 60raTtcTea ¥ MOSIHOTbI UCNOMb30BAHUA MU PECYPCOB
cpenbl. B onpefeneHHON Mepe OHWM XapaKTepusyrwT TakXe
YCTOWYMBOCTb COOOLLECTB, TO €CTb WX CMOCOOGHOCTb MPOTUBO-
CTOSATb BHELWHWUM BO3JENCTBUAM.

Tpodunueckas cTpyKTypa. >Xun3Hb NO6Oro opraHnMama noj-
fepXuBaeTcs 6narogaps CBA3AM C APYTUMU XUBbIMU CcyLlle-
cTBaMu. XX MBOTHbIe, rpubbl, MHOrMe GaKTepuun XUBYT 3a cueT
BellecTBa, CO3[aBaeMOro pacTeHMAMU, KOTOPble, B CBOK OYe-
peAb, HYXAalTCA U B XXUBOTHbIX, Y4aCTBYHOLWMUX B ONbIIEHUN 1
pacnpocTpaHeHWU CEMSAH, U B MMKPOOpPraHmMamax, Bo3Bpalato-
WKMX B MOYBY MUHepasbHble CONM U3 MepTBOro onaga. M3 pas-
HOOGpa3HbIX CBA3EN MexAay opraHuamamu Hambonee BaxHoe
3HayeHVe UMEKT NuLleBble, UIN Tpoduyeckne (0T rpeyveckoro
cnosa Tpoho — nuTaHue), cBA3u, 6Bnarogaps KOTOPbIM OCYy-
W eCcTBNAETCA HEMPepbIBHbLIN BeL,eCTBEHHO-3HEPTeTUYECKUIA 006-
MEH MEXAY XUBbIM U HEXWBbLIM BELLeCTBOM NPUPOLbI.

CxeMy nuuieBbIX CBA3EN MeXAy OopraHusMamu coobuiecTsa
MOXHO MpeAcTaBuTb B BUAe Habopa MaplwpyToB, MO KOTOPbLIM
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Puc. 48. O6was cTpyKTypa HazeMHOW (yroBoe COO6LLECTBO) M BOAHOM 3KOCK-
ctem: 1 —abuoTtuueckne hakTopbl; 2 — NPoAyLEeHTbl (PACTUTENBHOCTL Ha Cylle
N (OMTONNAHKTOH B BOfE); 3 — MaKPOKOHCYMEHTbI, UM XKNBOTHbIE: a — PacTu-
TeNbHOsiAHblE, 6 — MUTalOLMEeCS AETPMTOM, B — BEPXOBblE XMIHUKKN; 4 —

peayLeHTbI

BELLECTBO M 3Heprua nepefarTca OT O4HOr0 BMAa OPraHM3MoB K
apyromy (puc. 47). Kaxablii U3 3TUX MaplIpyTOB MMeEHYeTCH
NUL,eBoi uenbto. MpocTol NnpuMep NULLEBOR Lenun: pacTeHne —
pacTUTeNbHOS4HOE HACEKOMOE — XWLULHOEe HAaceKkomMoe — Hace-
KOMOfifHaa NTuLa — XMW Haa NTuua.

Inwb 3eneHble pacTeHMa CNOCO6HbI PUKCUPOBATHL CBETOBYIO
3HEPrM0 M NCNONb30BaTb B MUTAHUW NPOCTbie HEOPraHUYecKue
BewiecTBa. Takue OpraHuM3Mbl BbIAENAT B CaMOCTOATE/bHYIO
rpynny v HasblBalOT aBToTpogamu (OT rpeyeckoro cnosa as-
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[ObixaHne
Puc. 49. Cxema rnaBHbIX COCTaBHbIX YaCTe 9KOCUCTEMbI

TO — caM U Tpoo — nuMTaHWe, TO eCTb camonuTaw W uecs)
nnu npogyueHTamu (npomssogutensiMmu). OHU ABAAIOTCA BaX-
HelWwen yacTbio coobuiecTBa, MOTOMY UTO NPaKTUYECKWN BCe OC-
TafbHble OpraHu3Mbl, BXOASLLME B €ero cocTas, NPAMO UM KOC-
BEHHO 3aBUCAT OT CHAabXeHNA BELLeCTBOM W 3HEPruei, 3anaceH-
HbIMW pacTeHMAMU. Ha cywe 6onblias 4YacTb aBTOTPOdPOB —
3TO KpYNHble pacTeHus, Torja Kak B BOAOEMax UX ponb GepyT
Ha ceb6s MWKPOCKOMMYECKNe BOJOPOCAM, Mapsauine B TO/LE BO-
Abl (hUTONNAHKTOH).

Bce ocTanbHble OpraHM3mMbl OTHOCATCA K reTepoTpodam
(oT rpeyeckoro cnoBa reTepoc — pasHblil), NUTalWMUMCA rO-
TOBbIMW OpraHMYecKMMK BellecTBamu. FeTepoTpodbl pasnara-
0T, MepecTpamMBalOT M YyCBAWBAKT C/MIOXKHbIe OpraHM4Yeckue Be-
W ecTBa, CO34aHHble MEPBUYHBIMU NpoayLeHTaMun. Bce X MBOT-
Hble — retepoTpodbl. B cBOK ouyepedb, reTepoTpodHbIe opra-
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HW3Mbl MOApa3faensATCa Ha NOoTpebuTenei (KOHCYMEHTOB) K
pasnaratenein (peayueHToB). MoTpebuTenn — 370,rNaBHbIM 06-
pPa3oM >XMWBOTHblE, KOTOPble NOeAalT ApYyrue opraHu3mbl (pac-
TUTENIbHbIE W XXWBOTHbIE) UMW W3MENbYEHHbIE OpPraHU4yeckue
BewecTBa. PefyueHTbl NpeacTaBfieHbl,B OCHOBHOM,Fpu6amMmm u
6akTepuaMKM, pasfnaralWMMN CNOXHbIe COCTaBHble KOMMO-
HEeHTbl MepTBOM LUTONMa3Mbl, 4OBOAA WX A0 MPOCTbIX OpraHu-
YECKUX COefMHEHUA. VIHTEHCUBHas reTepoTpodHas AeATefNb-
HOCTb COCpefoTOYeHa B NOYBE U Ufe.

MonoxeHne opraHuama B MNULLEBORA Uenn (Tpoguyeckui
YPOBEHb) XapaKTepusyeTcs ero yAaneHHOCTbI OT OCHOBHOIO
MCTOYHMKA MocTynaruieii B COOOLECTBO 3HEPrMn. ABTOTPOdbI
3aHMMAlOT NepBblii TPORWMUYECKNIA YPOBEHb, a FeTepoTpodhbl —
BCe nocnegytouime Tpouueckne YypOBHMW: pacTUTeSbHOALHbIE
OpraHu3Mbl — BTOPOW, NAOTOAAHbIE — TPETUIA, XULWHWUKK, NN-
Tarlwmecs NNOTOALHBIMUW XUBOTHbIMMW, — YETBEPTbIA U T. 4.

PrucyHOK 48 ynpouweHHO nepegaeT CTPYKTYpPY ABYX TUMOB CO-
06l EeCTB, OTHOCALWLMXCA K HAa3eMHOM M BOAHON 3KOCUCTEMAM.
TN coobLecTBa KOpeHHbIM 06pa3om pasnm4yarTca Nno cocTaBy.
OpHako no TpoMYEeCcKOl CTPYKTYpe OHM NoAo6HbI (MOACHEHUS
B TEKCTe NOA PUCYHKOM).

Bugosas cTpykTypa. Mopdonornyeckas cTpykTypa
coobulecTsa. Tpouyeckas CTPYKTYypa.

Tpothuyeckne yposHu. Muuiesas uenb. ABTOTPORbI.
MeTepoTpodsbl. MpoayueHTbl. KOHCYyMeHTbI. PegyueHThbl.

1. Kakue npoLeccbl MOryT OTpaXKaTb U3MEHEHUS BUAOBOTO

L cocTaBa cooGuiecTBa? 2. Kakoe 3HauyeHne UMeeT pasHoobpasme
BUOB B coobuiecTBe? 3. MOryT i1 reTepoTpodHbIe OpraHu3Mbl
HaxX04UTbCA BOTHOLWEHUAX «XUUIHUK — XEpPTBa»?
MpuBeAnTe NPUMeEpHI.

1. CocTaBbTe CXeMY TPO(PMUECKON CTPYKTYpbl BogoeMa (Ha
npumepe obutatenein npypa).

2. PacckaxuTe (Mo HaGMOAEHUSM HAa 3KCKYPCUK) 0 XKU3HMU
XXMBOTHBIX, 06UTAOLLNX B Pa3HbIX ipycax NECHOr0
coobuwecTBa.

MaTtepunan gnsa obecyxaeHus

3HavyeHne 6Monornyeckoro pasHoobpasma cocToMT B TOM, 4YTO
HanMume OpPraHn3MoB C pasHbIMWM TpeboBaHUAMU K Cpefe MOBbl-
WwaeT npucnocobnsemocTb cooblecTBa B LenoM. Tak, pefkue B
JaHHbIA MOMEHT BMAbl MPU M3MEHWBLUUXCH YCNOBUAX MOTYyT
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0Ka3aThbCHA B BbIMIPbILUHOM MONOXKEHUN U CTaTb MHOFOUYUC/EH-
HbIMK, 60 HaobopoT. Takum obpasom, 3a CY4eT BMAOBOrO pas-
Hoo6pa3usa coobuiecTBO obecneynBaeT cebe Kak Obl pe3epB Bbl-
>KMBAEMOCTMU Ha cnyyail HeoXXMAAHHbIX W3MEHEHWI YCNOBWIA
>KU3HN.

Mpu u3yyeHun pasHoobpasna BULOB UMEIDT 3HaYeHUe pasme-
pbl OpraHu3moB: 06bI4HO pasHoo6pasne 60Nblie Cpean MenkKux op-
raHnu3MOoB, YeM CpeAn KpynHbix. Hanpumep, B KakOM-HUOyAb necy
MOXXHO BCTPeTUTb 60ofblue BUAOB MENKUX KAeleid, yem Kpyn-
HbIX MaekonuTawwux. CnegyeT NOMHUTbL, YTO obLlee 4nUC/O
BMAOB B COO6LLECTBAX, HAXOAAWMXCA B CYPOBLIX YCNOBUAX CyLie-
cTBOBaHusA (Hanpumep, B ApKTUKe), cokpawaeTcs. Cokpauie-
HWEe uymcna BUAOB NMPOWNCXOAUT U NpuU reorpaduyeckoil N3onALUN
(Hanpumep, Ha ocTpoBax).

Ob6cyanTe €BA3b pa3Hoo6pasmsa BUAOB C YCTOMYMBOCTbH CO06-
L ecTBa, MCNOMb3ysa MaTepuansl pasgena 4.2 u rnasbl 3.

4.3. T10TOKM 3HEpPrun u BellecTBa
B 3KOCUCTEMAX

O6MeH BelW,ecTBOM U 3Hepruein B npupoge. Jlro6as XU3Hb Tpe-
OyeT NOCTOAHHOIO MPUTOKA 3HEPrMU 1 BeullecTBa. AHeprus pac-
X0[yeTca Ha OCYLLeCTB/IEHNE OCHOBHbLIX XXU3HEHHbIX peakuuid,
BEL,eCTBO MAET Ha NOCTpoeHWe Ten opraHusmoB. CyliecTBoOBa-
HUe MPUPOAHbIX 3KOCUCTEM COMPOBOXJAAeTCH CAOXHBIMU MPO-
LLeccaMmn BeLLECTBEHHO-3HEPreTUUYECKOro 06MeHa MeXay XUBO
M HEeXWUBOW npupopoii. Mpouecchbl 3aBUCAT He TONbLKO OT cOCTa-
Ba BMOTMYECKUX CO06LLECTB, HO N OT (PU3NYECKOW cpeabl.

MOTOKM 3HEPrMM M BellecTBa pacCMaTpUBAKTCA B 3KOOTUM
KaK nepefaya 3aHepruu u BelwecTBa M3BHe K aBToTpogaMm U fa-
nee NoO LensM MUTaHWA OT OPraHW3MOB OJHOr0 TPOGUUYECKOTO
YPOBHA K cnefytouiemy.

MoTOK 3Heprnn B coobWecTBe — 3TO ee Nepexoj OT opra-
HW3MOB O[HOr0 YPOBHS K APYroMy B (hOpMe XMMUYECKUX CBS-
3ell OpraHMYeckux coeiMHeHUn (NnUwK).

MoToK BewecTBa — MepeMelieHne BewecTsa B popme Xu-
MUYECKUX 3N1EMEHTOB U MX COEAMHEHWUIA OT MPOAYLEHTOB K pe-
JyueHTaM W Janee yepe3 XMMUYECKUe peakumu, npoumcxops-
wue 6e3 yyacTma XUBbIX OPraHM3MOoB, BHOBb K MpOAyLeHTaM.
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Puc. 50. MepeHoc BewecTBa No TPOHUYECKUM LENsM B OKeaHe

MOTOK Bel,ecTBa MPOUCXOAMT MO 3aMKHYTOMY LWKAY, NO3TOMY
ero n HasblBatOT KpyrosopoTtom (puc. 50).

MoToK Bel,ecTBa M NOTOK 3HEPTUN — HE TOXJAECTBEHHbIE NO-
HATUA, XOTA HepeaKo ANA W3MepPeHWs MOTOKa BeljecTBa UC-
MOMb3yHTCA Pas/IMUYHbIE IHEPreTUYecKne 3KBMBaNEHTbl (Kano-
pun, Knaokanopuu, gxoynm). OTyacTu 370 06BACHAETCS TeEM,
4TO Ha BCEX TPOUUYECKUX YPOBHAX, 38 UCKNOUYEHUEM NepBOro,
3Heprusa, Heobxoammas ANS XU3He[eATe/IbHOCTU OPraHnW3moB,
nepepaetca B (popMe BellecTBa MOTPe6GAeHHOW nuwmn. Jinwsb
pacTeHMs MOTyT HenocpeACTBEHHO WCMONb30BaTb AN CBOeN
XWU3HeLeATeNbHOCTU NYUYUCTYI0 aHepruio ConHua.

CTporoe namepeHue LUPKYINPYHOLLEr0o B 3KOCUMCTEME Belle-
CTBa MOXHO MONYYNTb, YYMTbIBasA KPYroBOPOT OTAENbHbIX XU-
MUYECKUX 3NEMEHTOB, NPEXAe BCEro Tex, KoTopble fBAAOTCA
OCHOBHbIM CTPOUTENbHbLIM MaTepuanoMm AN LuTonaasMbl pac-
TUTENbHbIX W XWBOTHbIX KNeTOK. [logpo6Hee 3TOT BONpoc 6y-
[eT pacCMOTPEH B NOC/EAYHOLWNX pasgenax.
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B oTnnune oT BelwecTB, KOTOPbIE HEMPEPbLIBHO LUPKYIUPYIOT NO
pa3HbIM 6/10KaM 3KOCUCTEMbI U BCErfa MoryT BHOBb BXOAUTb B KPY-
rOBOPOT, 3HEPrus MoXeT OblTb UCNO/b30BaHA TO/IbKO OLUH pas.

OfHOCTOPOHHMWIA NPUTOK 3HEPIUUN KaK yHUBepcalbHOe sABJie-
HWe NPUPOAbLI MPOUCXOAUT B pe3ynbTaTe AeACTBUA 3aKOHOB hu-
3MKWU. OUH U3 HUX FNACUT, UTO 3HEPTUS MOXET NepexoauTb U3
OfHON (hopMbl (Hanpumep, 3Heprusa ceeta) B Apyryw (Hanpu-
Mep, NOTEHUMaNbHY 3HEPTUI0 MU M), HO OHa HUKOTJa He CO3-
flaeTcs BHOBb W He McUesaer.

CornacHo Apyromy 3akoHy, He MOXeT OblTb HU OLHOI0 Npo-
Liecca, CBA3aHHOI O C NpeBpalleHnem aHepruu, 6e3 NnoTepn HeKo-
TOpOi ee yacTu. B Takux npeBpal,eHNsaIX onpedeseHHOe KOu-
4eCTBO 3HEPruy paccemBaeTCs B HEAOCTYMHYIO TEMJOBYH 3Hep-
rM un, cnefoBatenbHo, TepseTcs. Mo 3TOW NpUUYMHE HE MOXET
OblTb NpeBpaw,eHnii, Hanpumep, MULLEBbLIX BELWECTB B BEL,ECT-
BO, M3 KOTOPOro COCTOMT Teflo opraHusma, ngywmux co 100-npo-
LEHTHOW 3P(PEKTUBHOCTHIO.

CyuiecTBoBaHMe BCEX 3KOCUCTEM 3aBUCUT OT MOCTOSHHOrO
NpUTOKa 3Heprum, KoTopas HeobxogMma BCEM OpraHu3Mam fAns
nojfepXaHusa nx >X1M3HeeaTeNlbHOCTU U CAMOBOCMPOUN3BELEHMNSA.

JHeprua conHeyHoro wunsnydeHus. CoNHUE — nNpakTUYecKu
e4VHCTBEHHbI UCTOYHMK BCeli 3Heprum Ha 3emne. OfHako gane-
KO He BCA 3HEPrus COMHEYHOro U3Iy4eHUs MOXET yCBamBaThCs U
MCMNONb30BaTLCA OpraHn3mamu. JINWb 0KOAO MNOSIOBUHbLI 0ObIYHO-
ro CO/IHEYHOro noToKa, najarolero Ha 3e/neHble pacteHus (To
eCcTb Ha NPoAYyLeHTbl), nornowaeTca Npu GOTOCUHTE3E, U NN b
Manas 4014 NornoweHHon aHeprum (o1 1/100 go 1/20 yacTtn) 3a-
nacaetcs B BUAe GMOXMMUYECKON 3Heprum (aHeprum nuumn). Ta-
KMM 06pa3om, 60/bluas 4YacTb COMIHEYHOW 3HEPrunm TepsieTca B
BMAe Tenna Ha ucnapeHue. MNogaepxaHue XXU3HW Ha 3emne Tpe-
O6yeT NOCTOAHHOTO NPUTOKA 3HEPTUN.

Oco6eHHOCTM nepeHoca aHeprun B coobuiectee. OCHOBHbLIM Ka-
HanoOM MepeHoOca 3Hepruun B coobLLEeCTBe ABMAETCS NULLEBas Lenb.
Mo Mepe yaaneHWs OT MePBUMYHOrO MPOAyLEHTa MOTOK 3HEprum
pe3Ko ocnabeBaeT — KO/IMYECTBO 3HEPrUM yMeHbllaeTca. 370 06b-
ACHAETCA PALOM NPUYMH (BCNOMHUTE COAepXaHue rnaebl 3).

1. lMepeHOC 3HEPrUM C OAHOTO YPOBHA Ha APYroi HUKorga
6blBaeT NONIHBIM, TaK KakK He BCA 3Heprus, cofepxaulascs B
N060M faHHOM Bufe Nuu K, 6biBaeT AOCTYMHA XML HKKY. YacTb
3Hepruuy TepseTcsa B npouecce npeobpa3oBaHUs TKaHel XepTBbl
(Npn noefaHWn ee XMW HUKOM) B TKAHW XULHUKA, @ YacTb BO-
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Puc. 51. T[Mupamufgbl YncneHHoctn: 1 —npamas, 2 — nepesepHyTas

obuwe He ycBaMBaeTCs OPraHU3MOM XML HWKA WU BbIBOAUTCS W3
Hero ¢ 3KCKpeMeHTaMmu.

2. Kak mbl ybegunuco paHee, yCTONUYMBbLIE B3aMMOCBA3N Me-
XAY XUWHUKAMU U XXEepTBaMU He NMO3BOMAAKT NepBbiM MOJIHO-
CTbi0 BblefaTb MOMYAALNM, 3a CYET KOTOPbIX OHU CYLLECTBYHOT.
Mo 3Toil NnpuynHe 3hHEKTUBHOCTbL MEPeHOCa IHEPTUM OT XepT-
Bbl K XWWHWUKY ocnabneHa BblpaboOTaHHON B MpoLecce 3BOMIO-
LMW TaKTUKOW n3beraHnsa XML HUKA.

3. MHoro aHepruun, NONy4YeHHON C NULW e, TpaTUTcsa Ha pabo-
TY, KOTOPYI BbINOAHSAET XWBOTHOE, MepemMelLascb, OXOTACH,
CTPOA FHe3fo UM NPON3BOAA UHble LeCTBUA, B pe3ynbTaTe KO-
TOPbIX NPOUCXOANT Bbl4eNeHune Tenna.

MafeHWe KONMYecTBa 3HEPruM Npu nepexofge ¢ OJHOro Tpo-
(hMYecKoro ypoBHA Ha Apyroi (6onee BbICOKWMiIA) onpeaenseT
UMCNO 3TUX YPOBHEN N COOTHOLWEHNE XULLHNUKOB 1 XepTB. MNoga-
CYUMTaHO, YTO Ha NOOON AaHHbIA TPOUYECKUIA YPOBEHb MOCTY-
naet nMwb 0Kono 10% (Mnu yyTb 60Nee) aHeprumn npegblayLye-
ro yposHs. Moatomy obuiee 4ncno TpopuUYecKMX ypoBHeE pea-
KO MpeBbIWaeT TPM-yeThIpe.

MupaMnabl YNCNEHHOCTU M 6GMomacchbl. Bonbloli MHTepec
4N 9KONOTUK NpeacTaBiseT He TONbKO MOTOK 3HEPTMK, HO U ee
obliee KONMYeCTBO, HaAKOMNJEeHHOe B (JOPMe XXMBOrO BeLLecTBa,
Ha KaX[oM TPOMUYECKOM YPOBHE 3KOCUCTEMBI.

COOTHOLWEHME KONMIMYECTBA XXWBOTFO BEL,ECTBA Ha pasHbIX
YPOBHSX NOLUYUHSAETCA B LLeNOM TOMY XXe MpaBuay, 4to n CoOT-
HOLIEHWE KOMMYyecTBa MOCTyNatLLeil 3HEPTNN: YEM Bblille Yypo-
BEHb, TEM HMXe 06LW,as 6uomacca M YUCNEHHOCTb COCTaBNANO-
W WX ero opraHu3amMoB. pauyecky 3TO MOXHO M306pasnTb B
BuAe nupammugbl (puc. 51). Takue nupamugbl (NokKasbiBakoLWwme
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pasHoe MOM0XeHWe OPraHW3MoOB B MULLEBON LeNu) HasbiBalT
nupaMmumgamMmm YMCNeHHOCTU unn 6uomacchl.

COOTHOLWEHNE YUCTEHHOCTM UM 6GMOMAcChl pasHbIX Fpynn
OpraHM3MoB AaeT npejcTaB/ieHUe 06 YCTOMUYMBOCTM COOOLLECT-
Ba, MOCKO/IbKY YMCAEHHOCTb M Bromacca HEKOTOPbIX Monyns-
UniA SBNAKOTCA OLHOBPEMEHHO W NOKasaTefleM >XU3HEHHOro
nMpocTpaHCTBa A4NA AAaHHOr0 opraHuMsamMa u gpyrux Bupos. Ha-
npuMep, YNCNOM AepeBbeEB B fieCy OnpeAensercs He TONbKO 06-
WMWA 3anac 3akjl4YeHHON B HUX BuoOMaccbl U 3HEPTUU, HO K
MUKPOK/IUMAT, a TakXe KONYEeCTBO ybeXxuuw, NS MHOTUX Ha-
CEKOMbIX Y NTUL,.

Mupamuabl YNCNEHHOCTU OTPaXakT TONIbKO MAOTHOCTb Hace-
NEeHNa OpraHM3MoB Ha KaX /oM TPOMPMUUYECKOM YPOBHE, HO HE CKO-
pocTb caM0BO306HOBNeHMs (06opoTa) opraHuamoB. Ecnm ckKo-
pPOCTb BOCMPOM3BOACTBA MONYNALUM XKEPTBbI BbICOKa, TO Aaxe
npu HU3KOWK Gruomacce Takasa nNonynsaumMs mMoxeT 6bITb JOCTATOU-
HbIM MCTOYHUKOM MULWU ANA XU HWKOB, UMeOL X 60/ee BbICO-
Kyt 6momaccy, Ho 60/ee HU3KYH CKOPOCTb BOCNPOMU3BOACTBA.

Mo 3To NpuyMHe NUpaMupibl YACAEHHOCTU MOTYT GbiTb ne-
pPeBEPHYTbIMMW, TO €CTb MAOTHOCTb OPraHU3MOB B [aHHbIA MO-
MEHT BpPeMeHU MOXeT OblTb Ha 60/iee HU3KOM TPOUUYECKOM
YPOBHE, YeM MAOTHOCTb OPraHM3MOoB Ha 6051ee BbLICOKOM Tpou-
yeckom ypoBHe (puc. 51).

Hanpumep, nepeBepHyTas nupamuja YUCNEHHOCTU MOXeT
ObITb B TOM Cflyyae, €C/ii Ha O4HOM [epeBe MOXET XWUTb U KOp-
MUTLCA MHOXECTBO HaceKoMmbix. lMepeBepHyTasd nupamuga 6uo-
MacCbl CBOWCTBEHHA BOAHbLIM 3KOCMCTEMAaM, rae nepBuYHbIe Npo-
AYUEHTbl ((hUTONNaHKTOHHbIE BOAOPOCAN) O4YeHb ObICTPO AeNAT-
cd, a ux notTpebuTenn (300NNaHKTOHHbIe pakoobpasHble) XOTS U
KpynHee, HO UMET ANNTEeNbHbIWA LLUKA BOCNPOM3BOACTBA.

MoToK aHeprnun. NMoToK BewecTBa. NMupamungbl
L YNCNEHHOCTMU M Buomacchl.

1. Yem 06bACHAETCA O4HOCTOPOHHMUIA MPUTOK 3HEPTUN

B coobuiecTBe? 2. KakoBbl MPUUYMHbBI CHUXEHUS CKOPOCTH
MOTOKa 3HEPrui no mMepe yAaneHus oT NEPBUYHOTO
npoayueHTa? 3. B uem oTnnume nupamug YMCneHHOCTH

OT NUpamMuj 6Momacchl 3Heprum? Yem pasnuyaroTcs npamas
W nepeBepHyTas nuMpamugbl YNCNEHHOCTMN?

Paccuntaite, nonb3ysacb npasunom 10%, AONK 3HepPruu,
nocTynalLleil Ha YeTBEPTbIi TPOUYECKNIA YPOBEHb, NPK
YCNOBUK, 4TO ee 06LLEe KOIMUYECTBO Ha NepBOM YPOBHE
coctaBnano 100 eguHuy,.
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4.4, TacTonLHble
N eTPUTHbIE Lenu

JHeprus MOXeT NPOXOAUTbL Yepe3 CO0OLLECTBO pasHbIMU MYTSAMU.
Ha pucyHke 52 nokasaHa 0606LeHHast cxema TPOhUYEeCKOR CTPYK-
Typbl coobuectBa. OHa npeAcTaBnseT co60M NULLEBYHD LEMNb BCEX
KOHCYMEHT 0B (KOHCYMEHTHYH CUCTEMY) C A06ABNEHMEM eLle ABYX
3/1EMEHTOB. OTO — MepTBOE OPraHMYecKoe BELECTBO M MuLLeBas
Lenb opraHn3MoB-pasnaraTeneii (pegyLeHTHas cucTema).

MouyT BO BCEX 3KOCMCTEMaxX 4acTb 6uMomacchbl, NPOU3BOAU-
MOW pacTeHMAMMW, NoTpebngeTcs XXUBOTHbBIMK (B TOM yucie na-
pasuTamu). YCNOBHO BCEX MEPBUYHbIX KOHCYMEHTOB MOXHO
CYMTaTb PacTUTENbHOAAHBIMW >XWBOTHbLIMU Ha nacTOullLe,

ymMuynt.

MopTaos
opraHuyeckoe M 1 K wwo
N nmnen

Puc. 52. 0O606weHHasa cxema TPOMUECKOl CTPYKTYpbl coobLiecTsa
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He3aBMCMMO OT TOro, 6yayT NM OHU MpeAcTaB/ieHbl TakUMM
KPYNHbIMW XXWUBOTHbIMU, KaK KOPOBbI, OBUbl WU ONEHU, WK
TaKUMU MENKUMU XXMUBOTHBIMU, KaK pakoobpasHble, XXUByLine
B TO/LLE BOAbl (300MNAHKTOH), UM HAaCEKOMBIE.

MOTOK 3HEeprnu, UAYLWMA OT pacTeHMUidi yepe3 pacTUTENbHO-
AAHbIX (MacyWmMXCca) XMBOTHbIX MOXHO CYMTATb NacTOULWHON
MULLEBOI LENbHO.

He ncnosib30BaHHble KOHCYMEHTaMM OCTaTKM NoTpebaseMblX
UMW OPraHU3MOB MOMOJIHAIOT CO60li MepTBOE OpraHuyeckoe Be-
wectBo. OHO COCTOUT M3 (heKanunii, cogepXalinux 4acTb HeYyCBO-
EHHOW MUK, a TakXe TPYNOB XWBOTHbIX, OCTaTKOB pacTu-
TeNIbHOCTW (UCTbLEB, BETOK, BOAOPOCNEl) 1 Ha3blBAeTCA LeTPu-
TOM.

MoToK aHepruu, Gepywmnii Havyano OT MepPTBOro opraHuve-
CKOro BelLecTBa U MPOXOAALLNI Yepe3 CUCTEMY pasnaraTenei,
Ha3blBalOT AeTPUTHON NMULLEBON Lenblo.

Haxogdauwwneca B cucteMe pefyueHTOB 6akTepuu, rpubbl u
Apyrve OpraHu3Mmbl, paspywarliMe OMepTBEBLWIME TKaHU, MO
CBOEW PONM HAaNMOMWUHAKT PacTUTENbHOAAHbBIX XXUBOTHbIX KOH-
CYMEHTHON cucTembl. CXOAHbIM 06pa3oM MUKPOOPraHM3Mmbl,
pasnarakmljme XXWBOTHbIE OCTaHKW, MOTYT 6biTb NOAOOHLI BTO-
PUYHBLIM KOHCYMEHTaM, WAW MNN0TOAAHLIM. Takum o06pasom,
BO3MOXHbIE «MapLpPyTbl 3HEPTUU» B CUCTEMAX KOHCYMEHTOB U
peAyLeHTOB OfHU 1 Te Xe. OfHAKO eCTb 1 pasHuLa Mexay aTu-
MU cucTeMamu.

Fny6okoe pasnnyume B PYHKLMOHMPOBAHUM MACTOMLWHOW U
JEeTPUTHOI MULWEeBbIX Lened COCTONT B TOM, YTO B KOHCYMEHT-
HOW cucTeMe heKanuum U MepTBble OpraHW3Mbl TEpPAOTCA, a B
pefyueHTHOW — HeT.

PaHO nau MO34HO 3HEpPrus, 3akJl4YeHHas B MepTBOM oOpra-
HMWYEeCKOM BellecTBe, OyAeT NONHOCTbLIO MCNOAb30BaHa pasna
raTens Mu ¥ paccesHa B BUAe Tenna Npu AblXaHWKU, gaxe eciu
AN 3TOro el noTpebyeTcsd HECKONbKO pa3 MpOWTM Yepe3 cucTte-
MYy pegyLeHToB. VICKNoUYeHMeM SBAAKOTCA NULW b Te CAy4yaun, Ko-
rga MecTHble abuoTMYecKne ycaoBUSA 0YeHb HeONaroMpUATHBI
ANA npouecca pa3fioXKeHuns (BblCOKas BAaXHOCTb, Mep3noTa). B
3TUX CMyYyasX HaKanaMBalTCHA 3aNeXW He NOSHOCTbIO mepepa-
60TaHHOr0 BbICOKO3HEPrOEMKOr0 BelecTBa, MpeBpaLiaroLwmecs
CO BPEMEHEM U MpPU MOAXOAALMNX YCNOBUAX B roprouMe MCKo-
naemMmble — He()Tb, Yronb, TOpQ.
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C TeppuTopuu BogocGopa

Puc. 53. PacnpepgeneHve NOTOKOB 3HEpPruu B pasHbiX 3KOCUCTEMaX
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PacnpepeneHne noTOKOB 3HepruuM B 3Kocuctemax. Tenepb
paccMOTPUM CXeMy pacnpefeneHns NOTOKOB 3HEPTrUU B pasHblX
akocucTemax. Ob6patumcs K cxeme (puc. 53), Ha KOTOpoOil M30-
6paxeHbl MOTOKW 3HEpPruu B 6MOLEHO3ax fieca, Npypa uU peku.
Ha aToii cxeme pazMepbl MPSIMOYTFO/bHUKOB NMPONOPLNOHASbHBI
npupocTty 6GuomMacchbl COOTBETCTBYHOLWUX rpynn oOpraHuW3mos;
cTpenkamuy 0603HavyeHbl MOTOKU 3HEPTUN.

Kak BMAHO, 60/MblIas YyacTb NpupocTa 6Momacchl, co3gaBaemoi
reTepoTpoHLIMU OpraHM3mamu, B NO60M M3 co06LLECTB MPUXO-
OUTCA Ha CUCTEMY peayueHToB. PoAb KOHCYMEHTHON CMCTeMbl
Hanbo/ee BaXXHa B MIAHKTOHHbIX CO06LLeCTBax, rae 3Ha4YnTebHas
[ong 6uomacchl, NPON3BOAUMOI pacTeHUsIMU (rNaBHbIM 06pPa30OM
NNAHKTOHHbIMW BOLOPOCASMU), MOXET MOTPebNATLCA B XXUBOM
BMAE M yCBaMBaTbCA reTepoTpodamm € BbICOKON 3 (DeKTUBHOCTbLIO.

B HaseMHbIX coo6uecTBax 3Ha4YeHWe KOHCYMEHTHON cuc-
TeMbl MeHblle W3-3a HWU3KON 3(h(heKTMBHOCTMU noTpebieHus
M YCBOEHMA MUK PaCTUTENbHOALHBIMU OpraHusMamu.

B HeboNbWKUX peykax KOHCYMEHTbI MOYTU OTCYTCTBYHOT, MO-
CKONbKY 34€eCb 04YeHb Mana 6uomacca aBToTpodoB (putonnaHk-
TOHa). JOHepreTuyeckasa 6a3a 3TUX coOOLLECTB NpefcTaBieHa
LeTpUTOM, TO eCcTb 06pasyrolWMmMcs Ha Ccylle MEPTBbIM OpraHu-
YeCKUM BelLeCTBOM, KOTOPOe najaeT, CMbIBAeTCA UMW CLYyBaeT-
cA B BOAOeM. Takoi TWN COO6LLECTBA Ha3blBalOT reTepoTpod
HblM (NMUTAKOLWUMCS U3BHE).

OueHb MOXOXWIA TN UMeeT Tponyeckas CTPyKTypa NpULOH-
HbIX TNYy6OKOBOAHbLIX COO6LLECTB, FAe (hOTOCMHTE3 OTCYTCTBYET
(HeT cBeTa) M OpraHU3Mbl NOAYYaKT 3HEPrU0 M3 MEPTBOro UTO-
NnaHKTOHa, 6aKTepuidi N XXUBOTHbIX, OCeAalWNX N3 BEPXHET0o —
asToTpodHoro coobuecTsa. OKeaHNYeCcKoe AHO — aHanor fec-
HOl NOACTUNKN NOJ HENPOHMULaeMbIM AN CBETA NOAOIOM.

‘P”L MepTBOe OpraHMyeckoe BeWecTBO — AeTpuT. MNuuesblie
Lenu nacTouwHble N AeTPUTHbIe. FeTepoTpodHbIe
M aBTOTpPO(MHbLIE coobuwecTBa.

y 1. B yem COCTOAT OCHOBHbIE Pa3NNUYUsi MeXAY KOHCYMEHTHOI
W peAyueHTHOW cucTemammn? 2. B Kakmx coo6LiecTBax
OpraHuW3Mbl peAyLeHTHOW CUCTEMbI UTPAlOT OCHOBHYIO POfb
B MepeHoce 3aHeprum?

nl TpuBeanTe NpUMepbl Ha3BaHWn OPraHU3MoB, OTHOCALLUXCA
I K nNacTOoUWHOM M K 4eTPUTHON NULLEBLIM LLENSM.
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4.5. KpyroBopoT BeLLECTB
B aKocucTeme

LLenocTHOCTb MPUPOAHbLIX 3KOCMCTEM OCOBEHHO OTYETANBO MPO-
ABNAETCHA NPWU PAaCCMOTPEHUMN LUPKYIMPYHO L KUX B HAX MOTOKOB
BelLecTBa.

Kak y>e 6bl/10 CKa3aHO, Ha BCEM 3HAYNTEIbHOM MPOTAXKEHUM
nyTuW BellecTBa U 3Hepruu B coobuiecTsax cosnagatoT. OfHaKo Mo
CBOE CYTW 3HEPrus He MOXET nepefaBaTbCs MO 3aMKHYTOMY
Kpyry. OHa 4OCTYMHa ANA XWBbIX OPraHN3mMoB B )OPMe COJHEY-
HOWN pafuaunmn, KoTopas MoXeT 6bITb CBA3aHa B npouecce (oTo-
CMHTe3a. Pacxofysicb 3aTeM B BUAE XMMWUYECKON 3HEpPrum, oHa
TepseTcs, Npespalascb B 6ecnonesHoe Tenno. BewecTso Xxe mMo-
XeT nepefaBatbCa N0 3aMKHYTbIM LUKAaM, MHOTOKpPaTHO Lup-
KYNnMpysa MexXxay opraHuamamu u oOKpy>Xaroll e cpefoii.

KpyroBopoTbl 6MOreHHbIX 31eMeHTOB. KpyroBblie ABMXXEHNS
XUMUYECKUX 3/1eMeHTOB (TO eCcTb BeLecTB) Ha3biBalTCA BMoreo-
XUMWUYECKUMMN KPYyroBopoTamum umaum umknamu (6o oTHoOCUTCS
K )XVBbIM OpraHu3mMam, a reo — K no4se, BO34YyXY, BOJe Ha 3eM-
HON NOBEPXHOCTHN).

Heobxoaumble ANA XU3HWU 3/1€MEHTbl U PacTBOPEHHbIE COMU
YC/MIOBHO Ha3blBalOT OWMOreHHbIMU 37eMeHTaMu  (fakLWwmumMu
XW3Hb), TO €CTb NUTaTe/bHbIMU BeuiecTBaMu. Cpeaun 6UOreH-
HbIX 3/1EMEHTOB pa3nyalT ABe rPynnbl: MaKpoTPOdHbIE Belle-
CTBa M MUKPOTPOMHbLIE BellecTBa.

MaKpoTpO(Hbie BellecTBa 0XBATbIBAOT 3/IEMEHTbI, KOTOPbIE
COCTaBNAKT XMMUYECKYH OCHOBY TKaHel XXMWBbIX OpraHM3moB.
Clofla OTHOCATCA: Yyrnepoj, BOAOPOA, KMCNopoa, a3oT, ¢ocgop,
Kanuin, Kanbumnii, MarHuii, cepa.

MUKpOTpO(HbIE Bel,ecTBa BKAKOUAIDT B Ce65 31eMEHTbI U UX
COefMHEHUSA, TaKXe Heo6X0aMMble AN CYL EeCTBOBAHNSA XUBbIX
CUCTEM, HO B UCK/OUYUTENBHO ManblX KojuM4yecTBax. Takue Be-
L ecTBa YacTo Ha3blBAlOT MUKPO3NieMeHTaMK. ITO Xefe3o, Map-
raHey, mefb, UWHK, 60p, HaTpuit, MonnbaeEH, XN0p, BaHaZUR ©
Ko6anbT. X0TS MUKPOTPO(HbIE 3N1eMEHTbI HEOBXOAUMbBI ANS 0p-
raHN3MOB B OYE€Hb MaliblX KOMMYECTBAX, UX HELOCTAaTOK MOXET
CUNBHO OrpaHM4YMBaTL NPOAYKTUBHOCTb TakK Xe, KakK M HexBarT-
Ka 6MOreHHbIX 31EMEHTOB.

Lupkynaumna 6MoreHHbIX 31eMEHTOB CONPOBOXAaeTca 00blu-
HO NX XMMWUYECKMMU MpeBpaweHnamu. HutpaTHblli a3oT, Ha-
npuMep, MOXeT npeBpawaTbcs B 6€1KOBbIN, 3aTEM NePeXOAUTb
B MOYEBMHY, NpeBpawaTbcad B aMMMaK M BHOBb CUHTE3UPOBaTh-
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CA B HMUTpaTHYl (opMy noj BAMAHUMEM MUKpoopraHusmos. B
npoueccax AeHUTpU@UKauMmM 1 QUKcaLum asota NpUHUMAKOT
yyacTue pasnyHble MexXaHWU3Mbl, Kak 6uonorumyeckue, Tak u
xumuyeckue. (O uMpKynaLmMm asoTa cM. B rnase 5.)

B oTnnume oT aHepruun (MAywei NOTOKOM TOMbKO B O4HOM
HanpaBfeHWN) OGUOreHHble 3N1eMeHTbl MOTYT MCMOb30BaThLCH
HEeOAHOKPaTHO: KPYroBopoT (UMKN) — MX XapaKTepHas yepTa.
[pyroe oTnnyme oT 3HEPrumn COCTOMT B TOM, YTO 3anacbl 6UOreH-
HbIX 3/1EMEHTOB HEMOCTOSAHHLI. pouecc CBA3bIBAHUA HEKOTO-
PO MX YacTu B BUAE XMWBOIW 6GMOMACCHl CHUXXAET KOMYeCTBO,
ocTaloLlLeeca B cpefe akocucTembl. W ecnu 6bl pacTeHUA U Apy-
rme opraHu3Mbl,B KOHEYHOM CYeTe,He pasnaranucb Obl, 3anac
6noreHoB mcyepnancs 6bl U XWU3Hb Ha 3eMfe MnpekpaTunace.
OTctofa MOXHO cfenaTb BbIBOJ, UTO aKTUBHOCTb reTepoTpo-
oB, W B NepByl ouepedb OPraHn3amoB, (QYHKLUOHUPYHOLWUX B
JEeTPUTHBIX Lensax, — pewanwmii gakTop COXpaHeHNs Kpy-
ropopoTa 6MOreHHbIX 31eMeHT OB U 06pa3oBaHna NPOLYKLUK.

Mpumepom macwTabHOCTU MpoLecca NepeHoca BeliecTBa Mo-
XeT CNYXUTb 6MOre0XMMNYeCcKuii KpyroBopoT yrnepoga. Ectect-
BEHHbIM MWCTOYHWKOM YrnepoAa, WCMO/ib3yemMoro pacTeHUsMu
AN CUHTE3a OpraHnyeckoro BeLw,ecTBa, CAYXUT YrNeKUCnblii ras
(anokcup yrnepoga), BXOAALWLNIA B cOCTaB aTMocdepbl AWM HaxXo-
fAwniica B paCTBOPEHHOM COCTOSIHUM B Boge. B npouecce ¢oTo-
CMHTe3a Yrnekuciblii ra3 npespalaeTcs B OpraHM4yeckoe Belye-
CTBO, C/y>XXallee NULLeR XXUBOTHbIM. [bixaHue, 6poXeHNe U Cro-
paHue TON/AMBa BO3BPALLAKT YrNeKNCAbIA rasz B atmocgepy.

3anackl yrnepoga B atmocepe oueHuBatoTcs B 700 mnpg T,
a B rmgpocthepe — B 50 OO0 mnpg 1. CornacHo pacyeTtam 3a rog,
B pe3y/nbTaTe (DOTOCMHTE3a MPUPOCT PacCTUTENbHOW MaccChl Ha
Cylwe ¥ B BOAe cocTaBfifeT cooTBeTcTBeHHO 30 M 150 mnppg T.
MpofoNXKNTENLHOCTL OAHOTO MOJIHOFO KPYroBopoTa yriepoja
cocrtasniset okono 300 ner.

KpyrosopoT tocopa (puc. 54) — oanMH U3 Hambosnee npo-
CTbiX B npupofe. OCHOBHble 3amacbl Qocopa cofep>aTca B
pasfiIM4yHbIX TOPHbIX NOPOAAX, KOTOPble NOCTENEHHO (B pe3y/b-
TaTe paspyLweHns n 3po3nmn) oTaaroT cBon ochaTbl HAa3EMHbIM
akocuctemam. docgatbl NOTPE6NAOTCA PACTEHUAMN U UCMOb-
3YIOTCA UMKU AN CUHTe3a opraHnyecknx sewects. Mpu pasno-
XEHUN TPYNOB XMBOTHbIX (B pe3ynbTaTe AeATeNbHOCTU MUKPO-
opraHusmoB) hocgaTbl BO3BpallaldTCa B MOYBY W 3aTeM CHOBa
MCNONb3YyKTCA pacTeHMaMu. MoMuMmMo 3Toro, vactb hocgaToB

10 — 2238 145



Puc. 54. KpyroopoT ¢octhopa B npupoge

BbIHOCMTCSA BOLOTOKaMU B Mope. 3TO obecrneymBaeT pasBuUTHe
(hUTONNAHKTOHA W BCEX, 3aBUCALLUX OT HEro, NULLEBbIX Lenei.
YacTb thocdhopa, cogeprallasicad B MOPCKON BoAe, MOXeET BHOBb
BEPHYTbCA Ha CYLIY B BUAe (heKanunii >XUBOTHbLIX.

N 3BeCTHbI OpraHu3Mbl, KOTOPble MOTYT UTPaTh BaXHYHO pPoOJb
B KpyrosopoTte ocdopa. Hanpumep, HeKoTOpble ABYCTBOpYa-
Tble MOIIKOCKK, 3acacbiBas U GUNbTPYS BOAY, N3BAEKAKT OTTY-
fJa MenkKue opraHn3mbl U 4eTpuT. OTO MOMOraeT MOJI/IlOCKaM 3a-
XBaTblBaTb M yaepXuBaTb 60nbWIOe KONM4YecTBO (octopa B
NPUOPEXHON 3KOCUCTEME.

HecmoTps Ha TO,YTO POSib MOMIIOCKOB B MULLEBbLIX LEMAX
NPUOPEXHbIX MOPCKMX CO06LLECTB HEBeNMKA (OHM XapaKTepu-
3YKOTCA HEBbICOKON 6MOMACCOA WM HWU3KOW MULLEBON LEHHO-
CTbl), 3TV OpPraHWM3Mbl MMEKT NEepPBOCTEMEHHOE 3HAYeHMEe Kak

thakTOp, MO3BONAKLUMIA COXPaHUTb NNOAOPOANE TON 30HLI MO-
ps, rae oHW o6umTaloT.

[~] Buoreoxmmmuyeckuii KpyropopoT (UMKA). MUKPOTpPOHbIE

* N MakpoTpo(dHble BeuwecTBa. MUKPO3NEMEH T b.
BuoreHHble BelwecTBa. KpyroeopoT Bel,ecTB B
JKocucTeMe.

y 1. Kakue TWMNbl OPraHn3MoB UrparT OCHOBHYIO pPOfib
B MOAJEPXaHUN KPYroBOPOTOB 6GMOreHHbIX 3/1eMEHTOB?
2.CylecTByeT i CTpOras cBsi3b MexXAay 6uomaccoi,
BMAa M €ro 3HaYeHUEM B NOAAEPXKAHUU PYHKLMOHUPOBAHUSA
coobuwecTBa?
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4.6. MpoayKTUBHOCTbL coobLlecTBa

MpoayunposaHue (co3gaHue) 6uomacchl. BaxXHbIM (YHKLUUO-
HafllbHbIM NoKa3aTefneM coob6LiecTBa ABASAETCHA €ro Cnoco6HOCTh
K npogyuupoBaHuio (cosgaHue, Hapau,msaHue) 6momacchl (op-
raHM4YeckKoro BellecTBa). ITO CBOWCTBO NEXUT B OCHOBE MOHSA-
TUA NPOAYKTWBHOCTb, CXOAHOrO MO CMbIC/Yy C MOHATMEM NJO-
[OpPOAMA, KOTOPOE UCMOb3yeTCs N0 OTHOLWEHUK K CeNbCKOXO-
3ACTBEHHBLIM MU UHbLIM 3KOCUCTEMAM, Ybsl 4EATENbHOCTb MNOf-
YyMHeHa noTpebHOCTAM 4YenoBeka (Hanmpumep, 3BEPOBOACTBO,
pbl60BOACTBO, NecopasBefeHme).

MpupocT 6uomacchl o0 eCcTBa BbIpaXaT CYMMapHbIM MNpu-
pocToM 6MOMacchl €ro OTAeNbHbIX 3/1eMEeHTOB (aBTOTPOMHOro u
reTepoTPOHOro KOMMOHEHTOB, OTAE/bHbIX TPOPUUYECKUX YPOB-
Heli, nonynsumii). CKOpoCTb npoayuupoBaHus (HapacTaHus,
co3jaHus) buomaccbl B 3KOCMCTEMe ONpPeAenalT cneyunanbHbIM
3KONOrMYecKnM nokasaTesnem — 6UONOTNYECKO NPOAYKLMEN.

B nonynaumu npoagykums — 310 obuwas (cymmapHas) Besun-
YMHa nNpupawieHns 6nuomacchbl B KOHKPETHbI Nepuoj BpeMeHuU.
Mpoaykumsa Tpoduyeckoro ypoBHsa (coobwectBa) — 3TO CyMm-
MapHas MpPOAYKLUSA BCEX MONYNSAUMIA, 3aHMMAOLWNX 3TOT ypo-
BEHb.

OCHOBHble 3aKOHOMEPHOCTM npoaykuuu. COBCTBEHHO MpPoO-
AyuupoBaHWe, UIN CUHTE3 HOBOro 6GMOMOTMYECKOro BeLLecTBa,
NPOUCXOAWNT 3a CYeT pocTa OPraHMW3MOB U HapPOX[eHUA HOBbIX
ocobeil. M TOT 1 Apyroi npouecchbl TPebylT onpefeneHHbIX 3a-
TpaT 3Heprum un BelecTBa.

ABTOTpPO(MbI (pacTeHWs) NOAy4YadT 3TU PecypcCbl, UCNONb3YS
CBOOOAHYI 3HEPTrUID COMHEYHOTr0 WM3MYy4YeHUs U 3anacbl MUHe-
panbHbIX BelwecTB. Pecypcom reTepoTpooB SBAAKTCA opra-
HU3Mbl NPefLWecTBYOLWNUX TPOPUUECKUX YPOBHEN.

MpoayumpoBaHue B NpuUpoje — HenpepbiBHbIA npouyecc. O6-
Wil NpupocT 6uMomacchl, MAM obuias NPOAYKUUSA 3a TOT Uau
MHON nepuof BpeMeHM, CKNafblBAeTCA He TONbKO M3 NMPUPOCTOB
MacCbl BbIXXUBLUMNX OPraHM3MOB, HO U NOTUBLWNX B TeYEHME 3TOr0
MHTepBana BpemeHUu, M60 3T 0COBM TOXEe pocAu U TeM CaMblM
yyacTBOBasM B pOpMMUPOBaHNM NPOAYKLNM coobLLeCcTBa.

dakTMyeckoe HapawmaHue 6uMomacchbl, WaM 4ymucTas npo-
AYKLUUS, BCerga MeHblle obuLeid sHeprumn, NoayyYeHHOW opraHmns-
MaMu C MULLeil, Tak Kak HeKoTopas ee YacTb TepseTcs Mpu oT-
MWPaHUN OPraHU3MOB WM PacXofyeTcs Ha BbIMOMHAEMYIO UMK
paboTy. B akonornm aTu pacxofbl Ha3biBaT AblXaHUEM.
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B coobuiecTBe, COXpaHAOLWEM YCTONYMBOE COCTOSIHME, 06-
was NpoAyKuuMs JaHHOTO TPOKUYECKOro YPOBHSA AOJIXHA No-
KpblBaTb MNULLEBbIe MNOTPEOHOCTUM OPraHU3MOB CHeAyHLWEero
ypOBHSA. B mpoTuBHOM cny4ae 06UMiA 3anac 6GMOMNOFMYECKOrO
BelWecTBa [JaHHOTO TPO(UYECKOr0 YPOBHSA OyAeT HEeYK/JOHHO
CHMUXAaTbCA M3-3a BblefgaHus.

Kak 1 aHeprus, NnpoAyKUMS pe3Ko ybbiBaeT Npu nepexoge oT
HMU3WMNX TPOPUYECKUX YPOBHEW K BbICLUUM.

KonnyecTBo NpoAYKLMK Yalle BCEro BbipaXKkatoT B 3HEPreTU-
YeCKMX 3KBMBaneHTax (HampuMep, B AXOYNAX WM Kanopusax

Ha 1 M 3a Of4HW CYTKW) UK B KONMYECTBE Macchbl cyxoro (obes-
BOXEHHOI0) OpraHM4yecKoro Bewiectea (HanpumMmep, B KMNorpam-
Max Ha 1ra 3a oAuH rog).

MepBMYHON NpoAyKLMEN Ha3biBalOT npogyumpoBaHue (obpa-
30BaHuWe) Guomacchl NepBUYHLIMKU NpoayLeHTamu (pacTeHUsaMN).
UucTas nepsuyHas npoaykuusa (hakTuyeckuii npupocT macchbl
pacTeHWi) Bcerga MeHblle 06WeN 3Hepruun, MPUKCUPOBAHHON B
npouecce oTocuMHTesa. MIMeHHO nMepBuMYHaA MPOAYKLMA pacTe-
HUIA ABNAETCA AOCTYMHON Ana noTpebneHus reTepoTPOHbLIMYU
opraHmsMamu (6akTepuammu, rpudamu v XKMBOTHLIMN).

BTopuyHoii npoayKumeit HasbiBaloT npoayunposaHme (obpa-
30BaHue) 6uomacchl retepoTpogamu.

MpoAyKTUBHOCTL XapaKTepusyeT MA0LOPOAMNE 3IKOCUCTEM.
MoaToMy ee M3yuyeHMe — KpailHe BaXXHOE HampaB/ieHWe 3KO0ru-
YeckKux uccnenoBaHuin. B TeyeHme 10 net (c 1964-ro no 1974 r.)
BO BCEM MWpe NMPOBOAWICS COrnacoBaHHbIl c60p faHHbLIX O NpO-
OYKTUBHOCTU 3KOCUCTEM U BAMAKOLWMX Ha Hee akTopax. ITO
nccnefoBaHMe NPOX0AMI0 B paMmkax MexayHapogHoi 6rnonoru-
4YecKOM mporpaMMbl, KOTOpas LO/XHa 6blina cTaTb «6Monorunye-
CKOl OCHOBOI NPOAYKTUBHOCTU U Ye/OBEYECKOro 61arococTos-
HUA».

OO6O0CHOBaHHbIE Hay4YHble CBefleHUs 0 MPOAYKTUBHOCTU CYy-
WK1, NPecHbIX M COMEHbIX BOA NOTpeb60BanMCb B CBA3M C MpoO-
6nemoii 6bICTPOro pocTa HapoAgOHaceneHWss U Heob6XOAMMO-
CTbO CKOpEeNlero peweHns npo6aemMbl no BbipaboTKe pauuo-
HaNbHOW CUCTeMbl ynpaBAeHUs NPUPOAHbLIMU GMONOTUYECKN-
MU pecypcamu.

MupoBoe pacnpegeneHme 6ruoMaccbl ¥ NEPBUYHON MPOAYKLMUK.
Obuwas 6nomacca XXMBOro BellecTBa COCTaBNAET, MO pasHbIM pacye-
Tam, oT 1800 go 2500 mnpg T (B cpeaHem okono 2000 mnpa T). bo-
nee 90% npuxoanTCcs Ha 6UOMAcCy Ha3eMHbIX pacTeHui (putomac-
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6onee 800 600- 800 400 - 600 200 400 100- 200 0-100

Puc. 55. TlepBuyHas NpoOAYKTUBHOCTbL Ha CyLle (B rpaMmax CyXoro Belle-
cTBa Ha 1 m23a rog)

Cy), ocTanbHOe — Ha BOAHYIO PaCTUTENbHOCTb U reTepoTPodHbIE Op-
raHu3ambl. Takmum 06pa3omM, OCHOBHas poJib B XKMBOM BeLLeCTBe 3eM-
NV NPUHAANEXUT pacTeHnsM cywm (puc. 55).

leorpatmyeckoe pacnpegeneHme aBTOTPOPHbLIX OpraHM3MoOB
KpaliHe HepaBHOMEPHO: OHO 3aBWCWUT OT KOJiMYecTBa Tensa u
Bnarun. Tak, rnaBHble 3anachbl puTOMacchl NPMXOAATCA Ha TpO-
nuyeckne obnactn (6onee 55%), rae oHnM gocTuratoT 650 T/ra.
B nmondapHbIX U NYyCTbIHHbIX 06/1acTAX 3anacbkl (YUTOMAcChl CO-
CTaBNsAT BCero 12% , 06bI4HO He npeBblwasa 12 T/ra.

Buomacca retepoTpoHbIX OpPraHM3MOB CYyLIW, FNaBHbIM 06pa-
30M — >XXMWBOTHbIX (300Macca), BO MHOr0O pa3 MeHblle 6uomacchl
pacTeHuii. B pasHbix 6uoreoLeHo3ax 3oomMacca COCTaBffeT OT
0,05 po 5% (B cpegHem 23%) Bceit Guomacchl. Mpu 3ToM Hambonee
BbICOKa 6MOMacca NMOYBEHHbIX MUKPOOPraHWM3MOB UM 6eCno3BOHOY-
HbIX, & fONA Ha3eMHbIX NMO3BOHOYHbLIX B 00LLeil 300Macce — BCEro
07 0,2 00 4% (TO eCTb B COTHU pa3 MeHbLLUe).

CocTaB/ifiqa He3HauYUTeNbHYI A0MH0 OMOMAcChl, >XWUBOTHbIE
CYWMW,TEM HEe MEHEE,UrpatoT CYLW,eCTBEHHYIO PONb B peryauposa-
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MeHee 35

Puc. 56. [MepBn4YHaa NpogyKTUBHOCTb MupoBoro okeaHa (B rpaMmax Cy-
XOro BelecTBa M 3a rof)

HWW NPOLLECCOB, NPOUCXOAAWMNX B OTAENbHbIX BMOreoLEeH03ax K
6uocthepe B Lenom. Hanpumep, ctam capaH4ym UNuM ctaga aHTU-
NOM YHWUUTOXAKT PacTUTENbHOCTb Ha 60AbWIKUX nNfaoWagax.
3eM/ifAHble YepBU WUrpardT OrpPoOMHYIO posib B NoyBoobpasoBa-
HWK, 3HAYMTENbHO NOBbIWasA NA0LOPOAUE MOYBHI.

Bnomacca MuWpOBOro oOKeaHa CYLWL,eCTBEHHO MeHbLle, YeMm
6uomacca cywmn (B HeCKONbKO coTeH pas!), npuyem 34ecb Ha-
6ntopaetcad obpaTHOe COOTHOLWeEHWEe 3anacoB 6uMomacchl pacTe-
HUI N XUBOTHbIX. ®uTOoMacca (Bogopocanm M HMTOMNNAHKTOH)
cocTaBnsieT Bcero okono 0,2—0,3 mnapg T, B TO BpeEMA KaK 300-
mMacca gocturaet 5—6 mnapg 7 (B 20 pa3 6onbLie).

KonunyectBo (hTOMacChl OKeaHa OrpaHW4YMBaeTCA KONMUYECTBOM
NMUTaTeNbHbIX, WA BUOTEHHbIX, BeWeCcTB (TO eCTb 3/IEMEHTOB,
JaroWmnx Xn3Hb). MakcMmym thutomacchbl 4OCTUTaeTcs B YMEpPEH-
HOM nosce, rge NPOUCXOAUT UHTEHCMBHOE NepemellnBaHue Bog C
BbIHOCOM MMTaTe/IbHbIX BELLECTB HA MOBEPXHOCTb. 30HbI OKeaHa
B6/1M3N GeperoB 0CO6eHHO HaCbIWEHbl XWN3HbIO, YTO 06BACHAETCA
NPUTOKOM NUTaTeNIbHbIX BELLECTB C KOHTUHEHTOB (puc. 56).
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BaXKHelillen XxapaKTEPUCTUKON > MHAro BeliecTBa, KpoMme
6uomacchl, apnsaeTca 6uonornyeckas NpoAyKTMBHOCTb. O6LLas
rogosasi NPoOAYyKLUMSA Ha3eMHOW pacTUTENIbHOCTU OLeHuUBaeTCs
npnénmsntensHo B 180—200 mnpg 7. OCHOBHaA AoNa ee Npu-
XO0AMUTCA Ha Tponuuyeckuin nmosac. Fogosas npogykuus putomac-
Cbl OKeaHa cocTaBnseT okono 50—100 mnpa T. Takum o6pasom,
XOTS OKeaH 3aHMMaeT 60/ee 2/3 NOBEPXHOCTW 3eMHOr0 Wapa,
OH faeT ToNbKo 1/3 BCeil npoayKuum 6ruochepsbl.

MpoAyKTUBHOCTL. MpoayKuusa ynucTas, nepeuyHas,
BTOpPWYHas.

M 1. ByfieT M COXPaHSATHCA YCTOWUYMBOCTL COOGLLECTBA, ECAN
npoayKumMsa faHHOTO TPO(PUUYECKOro YPOBHSA NPEBbLICUT
nuuieBble MOTPE6GHOCTM OPraHU3MOB CNeAYIOLLEr0 YPOBHA?
Kakue npoueccbl MOFyT MPOUCXOAUTL B 3TUX CNyyvasx?
2. ByfeT nn coxpaHsATbCA HEM3MEHHOI BENMUYMHA NoNynsaLuu,
eC/IN XU HWK 32 rof BbleflaeT 6uomMaccy, paBHyH Mo BeNUYUHE
ee o6LLein rogoBoli npoayKunuun?

UucTtas NpoAyKLWS NYroBoil pacTUTENbHOCTW COCTaBNsAET
0K0/lo 1T Ha 1 M~ B CyTKW. CKONMbKO KOpMa AN18 fOMaW HUX
KMBOTHbIX MOXET 3aroTOBUTb KPeCcTbAHUH C nowaan 1 ra
nocse BTOPOro yKoca, eCiv nepBblii MPOM3BOAMICA OfUH
mecsl TOMYy Hasaf?

Matepuan gna obcyxaeHus
B okeaHe OCHOBHbIMU NPOAYLEHTaMMn 6GMoMacchl BN TCSA 04HO-
KNeTOYHble pacTUTeNbHble OpraHuaMbl — (UTONNAHKTOH.
OHu o6nagatoT 60NbLIOIA CKOPOCTHI BOCNPOM3BOACTBA, NOSTOMY
UX rogosas MPOAYKUWUS B AECATKM M COTHMW pa3 MpeBbillaeT 3a
nac ux durTomacchbl. He BCA nepBuyHas npoaykuusi 6bICTPO BO-
BNeKkaeTCs B LenNu NUTaHUs, NO3TOMY HakonneHue uTOMAcCCh
He3HaUMTeNbHO. B TO >Ke BpemMs B OKeaHe MPOMCXOAMT Hakonne
HWe 3o00Mmaccbl. 3HAYMT, 34ecb Nupamuaa 6Guomacc MMeeT nepe-
BEPHYTbI/i BMA MO CPABHEHUIO C CYLLEVA.

O6bACHMTE, KaKoe 3HAYeHWEe B NMPUPOJE UMEHT 3TU 3aKOHO-
MepHOCTH.

4.7. DKonormnyeckasa cykueccusa

CmeHa coobuiecTB. Ecnu npekpaTuTb BO3AeNblBaTb KOraa-To
0TBOEBAaHHOE Y neca MaxoTHOe NoJie, TO Nec, paHee 3aHMMaBLL Wi
3Ty TeppuTOpPUIO, BHOBb BepHeTcs cloga. OfHaKO npexpae Ha
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3TOM MecTe BO3HWKHeT psf co06LWecTB, KOTOPble, CMEHAA Apyr
Apyra, NOATOTOBAT LOPOry fiecy. 3TWU CMeHAKLWMe ApYyr Apyra
coobuiecTea MOXXHO ynoaobuTb cTagusam pasBuTus, Yyepes KoTo-
pble NPOXOAAT MHOTME OpraHM3Mbl [0 TOr0, Kak AOCTUTHYT 3pe-
NoCTH.

CoobuwecTBa U3MEHAOTCA BO BpeMeHUW. V3MeHsAeTCA UX BU-
[lOBOI cocTaB, 06UAMe TeX UAU UHbIX FPynn OpraHW3mMoB, TPO-
(hmyeckas CTpPYKTypa, NPOAYKTUBHOCTb W BCE OCTa/lbHble MOKa-
3aTenun. MNMopobHbIE N3MEHEHUA MPOUCXOAAT AOATO U COBCEM MO
APYTUM MpuUYMHaM, YeM Ce30HHble M3MEeHeHWs obunusa opra-
HM3MOB, KOTOpble MPOUCXOAAT, KOrga 0cobu 3aBepllialdT CBOM
XU3HEHHbIE LUKbI.

Ham npeacTouT paccMOTpeTb BHECE30HHbLI Mmpouecc, KOTo-
pbii npefcTaBnsfeT coboil onpefeneHHY MOCNef0BaTelbHOCTb
NOABNEHNA W UCYE3HOBEHUA NONYNALWIA pas3HbIX BUAOB B faH-
HOM MeCcTO06MTaHMMW. ITOT NPOLECC HOCUT Ha3BaHWe 3Konornye-
cKas cykueccus (OT naT. CyKCecCUOH — Hacnejune, CMeHa NnokKo-
NeHWN, NOCNefoBaTENbHOCTL) N ABNAETCSA 3aKOHOMEPHbIM. CyK-
Leccusa ynpasnsieTca caMuM COOOLWECTBOM U He 3aBUCUT OT
MeCTOMONOXKEHUA WU BUAOBOA MPUHALNEXKHOCTU COCTaB-
NALWMUX ero opraHM3mMos.

PaBHoBecue B coobuiectBe. AN TOro 4yto6bbl MOHATL NPUPO-
[y 3KONIOTUYeCKON cyKLeccuu, npeactaBum cebe coobuLlecTso, B
KOTOpPOM BafioBas, TO eCTb CyMMapHas, NpoayKLunsa aBToTpodoBs
B 9HEPreTMYEeCKOM BblpaXXEHMUN TOYHO COOTBETCTBYET 3Heprosa-
TpaTtam, MAyLW M Ha obecrneyeHne XXU3HeLeATeIbHOCTU COCTaB-
NAWUX ero opraHn3moB. Kak y>e roBopuaoCb, B 3KONOTUK
CyMMapHble 3HeprosatpaTtbl Ha3blBalOTCA OOWMUM [blXaHUEM CO
obuiecTBa. Takoe coobuiecTso nNogobHoO 3aBoay, B KOTOPOM 3a-
TpaTbl Ha MPOM3BOACTBO B TOYHOCTU PaBHbl CTOMMOCTW MOJY-
yaemoli NpoayKuum.

ACHO, 4TO B 3TOM MAea/ilbHOM Ciy4yae He MOTyT MPOUCXOAUTH
HW HakonneHuWsa 6uomaccbl, HU ee noTepb. MMoaTomy 6Momacca
OpraHuM3aMoB B TaKOW cUCTeMe OCTaeTCs MOCTOAHHOW, a cama
cucTemMa HeW3MeHHOW, MNW paBHOBECHOW: Mpouecchl Npoayum-
poBaHWS ypaBHOBELW MBAKOTCA NpoLeccaMy AblXaHUNS.

MOXHO npeacTaBuThb cebe pa3fMUHble TUMbl PaBHOBECMA B
coobuiecTae.

MepBbI TN XapaKTepeH ANA 3aMKHYTOro coobuiecTBa: Co-
[la He nocTynaeT HMKakKasa JONONHUTENbHAA NPOAYKLUSA, a cob-
CTBEHHasf MpoAyKuMs coobuiecTBa LENUKOM OCTaeTcsa BHYTpU
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ero. PaBHoBecue 34ecb MOJOOHO PacCMOTPEHHOMY Bbille CAy-
yaro.

BTopoli Tn paBHOBeCMA XapakKTepeH A1 HEKOTOPbIX 3KOCK-
CTEM TeKyuyel BoAbl. 34eCb OpraHM4yecKoe BelecTBO BO3HUKAET
He TO/MIbKO B pe3ynbTaTe (PYHKLUOHUPOBAHUSA aBTOTPO(OB, HO U
OT NPUTOKAa W3BHe. PaBHOBeCMe BTOPOro Tuna 03HAa4yaeT, 4yTo
«obLllee AblXaHWe» pPaBHO BafoBOW MPOAYKLMUKM camoro cooblule-
CTBa, AOMO/HEHHOW NOCTYM/JEHWEM OPraHUYeckoro BellecTBa
M3BHe. TpeTuil TMnN paBHOBECUSA CBOWCTBEH AN CEIbCKOXO3AM-
CTBEHHbIX 3KOCUCTEM, rfe NPOUCXOAMUT MOCTOAHHOE U3bLATUE
4yacTu npoaykuuu. NMosToMy B TaKMX 3KOCMCTeEMax paBHOBecue
AOCTUTaeTcs B TOM cnyvae, KOrfa «o6liee fiblXaHWe» PaBHO TOI
BEIMYNHE NPOAYKLMKN, KOTOpas OCTAeTcAd B CUCTeMe NOC/e Bbl-
HOoCa ee yacTu.

Ecnm «oblee gblXxaHWe» MeHblLle Ba/JiOBON MEePBMYHON Mpo-
AYKLUMKN, B aKocucTeme OyfeT NMpPOMCXOAMUTb HaKOMNeHWe opra-
HWYeCKOro BellecTBa, ecn 60nblie — ero ucyesHoseHune. N 1o
n gpyroe 6yaet npuBoAUTbL K M3MEHEHMAM coobuiecTBa. Mpwu
n36bITKe pecypca Bcerga HalgyTca BuAbl, KOTOpPble CMOTYT €ro
0cBOUTHL. Npn HepocTaTKe pecypca YacTb BUAOB BbIMpeT. Takue
M3MEHEHNSA W COCTABMAKT CYL/HOCTb 3KOJIOTMYECKON CyKLec-
cun. FnaBHas 0COGEHHOCTb 3TOro npouecca COCTOUT B TOM,
4YTO M3MeEHeHUsA cooblecTBa BCcerga NPoOUCXoAsT B Hanpasfe-
HUU K PABHOBECHOMY COCT OIHUIO.

ABTOTpO(HAsA 1 retepoTpodHas cykueccun. Pasputume neca
Ha OCTaBNEHHOM NoJe ABNAETCA MPUMEPOM CYyKLeccuu, npouc-
X04sWen B ACHO BblpaXXeHHOM aBTOTPOPHOM COCTOAHUU, NBO B
MepBbii MOMEHT NOABAAKTCSA aBTOTPOGHbIE OpraHn3mbl. Takas
CYKLEecCcuMss HOCUT HasBaHMe aBTOTpPOQHOW. BugoBoii cocTas
OpraHM3mMoB MEHSAETCH rof oT rofa, a B COOOLecTBe UAET HAKOM-
NeHne OpraHMyeckoro BeLecTBa.

ABTOTpO(HAA cyKueccus NpeacTaBnseT coboil WKUPOKO pac-
NpoCTpaHEHHOEe B NpUpoOfe ABNeHNEe, KOTOPOe HauYMHaeTCcs B He-
3aCeNIeHHON cpefie N XapaKTepu3yeTcs pPaHHUM W ANNTENIbHbIM
npeo6nagaHvem aBTOTPOPHbLIX OPraHnU3MoB.

MprMepoM CyKLecCun Apyroro Tuna ABAseTca peka, 3arpss-
HeHHasa 60N1bW WM KONMYECTBOM OpraHnM4Yeckmx oTébpocos (npea-
CTaBMM, UTO Ha Gepery Takoil peku MocTpoeHa U AelicTBYET CBU-
Hohepma). M36bITOYHOE OpraHMyeckoe BeLLeCcTBO B 3TOM Cllyyae
HauyMHaeT aKTUBHO UCMNO/Mb30BATbLCA reTepoTpoamu. Mpu aTom
OHO noTpeb6nsfeTca 6biCTpee, YeM cO34aeTcs, TO eCTb NPOMCXO-
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OWUT NOCTOSIHHOE y6blBaHNE OPraHMYecKoro BewecTea. 10 — re-
TepoTpodHasa cykueccus.

leTepoTpoHas CyKLecCUs XapaKTepu3yeTcsi HavalbHbIM
npeo6nagaHnem reTepoTPOdHbLIX OPraHM3MOB U BCTPeYaeTca B
Tex CAy4yaax, Korfja cpefa nepeHacbileHa OpraHW4YecKMM Be-
WecTBOM. OHepreTMyeckume 3amacbl 34eCb MOHavany MaKcu-
MaJibHbl M CHUXAKTCA MO Mepe CYKLecCuu, eciim, KOHe4YHOo, He
BHOCUTCA LOMOSHUTENbHOE OpraHMYeckoe BeLecTBo.

MOTOK 3Hepruu, NPOXoAsALWNiA Yyepe3 co06LLECTBO, B X04e re-
TepoTpoHOI cykueccumn nagaet. OHa 3aBepluaeTcs nocne Toro,
KaK ucuyepnaH M3fnWeK OpraHM4Yeckoro eewiectsa. B npoTumBo-
MOMIOXHOCTb 3TOMY MpW aBTOTPO(HOM TWUMe CyKLeccum noTok
3HEPTrUM MOXET Jake Bo3pacTaTb.

Ctagun cykueccun. Kaxpasa cTagusa cykueccuu npepcras-
naeT cobOi onpefeneHHOe co06WECTBO C NpeobnagaHueM Tex
AN WHbIX BUAOB M XU3HEHHbIX (opM. OTAenbHble CTafguM CyK-
Leccun HasbiBaT CepuanbHbIMKU CcTagusimu. OHW CMEHAT
APYT Apyra, NoKa He HAaCTynuUT COCTOsSHME YCTOWYMBOrO paBHO-
BECUA.

Cykueccus, KoTopas HauMHaeTcsa Ha 06e3XU3HEHHOM MecTe
(Hanpumep, Ha BHOBb 06pa3oBaBLUEica NecYaHOM AHOHE), Ha3bl-
BaeTCs NepBUYHON cykueccueil. A coobLiecTBa, KOTOpble pasBu-
BalOTCA Ha MeCcTe yXe CYL,eCTBOBABLIEro paHee CHOPMUPOBAH-
HOFo CO06LLEeCTBA, COCTABASAOT BTOPUUHYI CYKLECCUIO.

Kak npvmep NepBUYHON CYKLECCUU MOXHO Ha3BaTb Mmocene-
HUE HaKUMHbIX U IMCTOBBLIX MW AWHUKOB Ha KaMHAX. lMopg aei-
CTBUEM BbIAENIEHNA NN aiHUKOB KaMeHUCTbIA cybcTpaT nocTe-
MEeHHO npeBpauljaeTcs B Nofo6ue MouBbl, FAe MOCENAKTCS yXe
KYCTUCTble NN allHWKKN, 3eleHble MXW, 3aTeM TpaBbl W Apyrue
BbICOKOOPTraHW30BaHHble pacTeHUs.

MpuMepoM BTOPUYHOW CyKLECCUM ABASIOTCA M3MEHEHUS,
NpoOMCXO0AsLLMe NOCNe PACKOPYEBKM 1 3anallku naowagen, 3a-
HATbIX Npexae necom (ecnv, KOHEYHO, pacnaxaHHbIii y4yacToK
O0CTaBfeH W BNocnefcTsum He obpabaTbiBancs), uaum nocne no-
py6Kkun neca, ycTpoicTBa npyga u T. m.

Hago ckasaTb, YTO CKOPOCTb WM3MEHEHWI MNpu BTOPUYHOW
CyKLeccuu ropasfo Bbllie, YeM MpU MEPBUUYHON. ITO 06BACHA-
eTcs TeM, YTO MEepBUYHOE COO0OLECTBO OCTaBAseT nocjie cebs
JOCTaTOYHOE KO/IMYECTBO MNUTaTEe/bHbIX BELWECTB, Pa3BUTYH
MOYBY, YUTO 3HAYMTE/IbLHO YCKOPSAET POCT U pa3BuTUE HOBbLIX MO-
cefleHLeB.

154



1 2 3 4

Puc. 57. OnbIT, MANIOCTPUPYIOLMIA 3KONOTMYECKYO CYKLECCUIO

Mpoctas mopgenb cykueccun. Ha pucyHke 57 mnsobpaxeH
ONbIT MO M3YYEHUIO OYEHb MPOCTOI 3KONOTMYECKON CYKLeccuu,
KOTOPYH MOXHO BOCMPOWU3BECTU B nabopatopuu. B obwmux vep-
Tax npoucxopfauive 3fecb M3MEHEHUS COBMNajatoT C TEMU, KOTO-
pble BCTpeyarTCa B MPUPOLHONA CYKLECCUN.

B onbiTe mMcnonb3ywTcad 6aHKM € KynbTypamu, npejcras-
nAWMMM coboil NTaHKTOHHbIE coobuiecTBa (pas3nnyHble BUADI
nnaBakwWMX BOAOPOCAEA M UX NOTpebuTeneli — KoN0BPaToK,
XTYTUKOBbIX). B nepBoii 6aHKe (cneea) HaXoA4MTCA CTapoe U OT-
HOCUTeNbHO cTabunbHoe coobuiecTBo. CocTosiHME coobLLecTBa B
3TON 6GaHKe COOTBETCTBYET PaBHOBECHOMY. WHbIMU cloBamu,
6onblias 4yacTb 3Hepruu, noctynatouieii B CoOo6WECTBO, TPATUT-
CA He Ha MPUPOCT HOBOW 6GMomacchbl (He Ha MPOAYKLMIO), a Ha
AblXaHne opraHn3amoB («obLee AbIXxaHWe» coobuecTBa).

Ecnv npnbaBuTh CBEXYIO KYNbTypanbHY0 cpefy (codepxalyyto
HeopraHM4Yeckme nuTaTeNibHble BELLECTBA) K CTapoOil KynbType,
3KO/IorMyeckas cuctema npuaeT B ABMKeHMe. Bo BTopoii 6aHKe no-
KaszaHa HayanbHas CTagusa CYKLeccum — B Held BULOBOE pa3HO0b6-
pasve HauyMHaeT CHWXaTbCA. [pU MNOBbIWEHWW MNUTATE/bHOCTM
Cpefbl rocnoAcTBO 3aXBaTbiBalOT OAUH MM ABa BUAA BOAOPOCHENA.
PocT nx nonynaynii n BeITECHEHWE APYTUX MPOUCXOAMUT M3-3a Bbl-
COKOW CMOCOBHOCTM BbILEPXKNBaTh KOHKYPEHLMIO.

Takas e KapTuHa HabnwpgaeTcs U B eCTECTBEHHbIX BOAax
NpyY HaAM4yuKM TaM CXOAHbIX YCNOBUIA. TakK KakK BOZOPOCAN CO-
pepxat B cebe 601bLIOE KONMYECTBO Xnopodunna, obuias nep-
BMYHasA MPOAYKTMBHOCTb CO06OLECTBA Pe3KO BO3pacTaeT, U Npo-
AYKLUMS HaYyMHAeT NpeBblllaTh «06LLee AblXaHWe». VNHbIMUK Cno-
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BaMM, Ha Ha4YaNbHON CTagMW CYKLECCUM aBTOTPOGHOCTb 3HAYUM-
Te/IbHO NpPEeBbIWAET FeTepoTPOHOCTb.

[Be 6aHKM B NpaBOil CTOPOHE pPUCYHKa MOKa3biBalOT NocCTe-
MeHHOoe BO3BpalleHWe K YCTOMYMBOMY PaBHOBECHOMY COCTOS-
HUIO coobuiecTBa. CTapeHMe KynbTyp COMPOBOXAAETCS pa3Bu-
TUEM reTepoTPO(HbLIX OPraHM3MOB, KOTOPble CTPEMATCA Hanbo-
nee 3PMEKTUBHO MCNONb30BaTb 06Pa30BaBLIYKOCSA MEPBUYHYIO
NPOAYKLUMIO.

Cykueccus nepBryHas, BTOpMYHan, aBToTpodHas,
L rerepoTrpoHas. PasHoBecue coobuiecTBa. CepuanbHble
cTagun cykueccuu.

1. BO3MOXHO Nu paBHOBecKe B coobLliecTBe, rae «obuee
7 AblXaHWe» OpraHW3mMoB He PaBHO MO BEMUYUHE BaNOBOWA
npoayKunMn? 2. B uem cOoCTOUT rnaBHas 0COB6EHHOCTb U
HanpaBfieHWe CYKLeCCUMOHHbIX U3MEHeHNR? 3. Mpu Kakux
TUnax Cykueccuy NOTOK 3HEPruy B aKocucTeMe nagaet?

MpuxoANIoCL N1 BaM HabOAaTb CYKLECCUOHHbIE M3MEHEHUS
M B Npupoae? PaccKaXmTe 0 CBOMX HabMoAeHUAX.

4.8. CyKLEeCCUOHHbIe N3MeHeHUS.
3HayeHue cykKuUeccum

Camopasgutune coobujectBa. MTak, B Xofe CyKueccuum 061MK
coobLecTtBa NOCTOAHHO MeHAeTcAa. MeHsieTCca U PYHKLMOHUPO-
BaHMe aKocucTeMbl. Kak yXe oTmeyanochb, CyKLeccus — 3To 3a-
KOHOMEPHbIA N HanpaBneHHbI Npouecc, No3ToMy obune n3me-
HEeHWUSA, NPONCXOAALLMNE HA TOW UM NHOWN ee CTagnnN, CBOWCTBEH-
Hbl 1I060MY COOOLLECTBY M He 3aBUCAT OT ero BMA0BOro cocTaBa
MNn reorpauyeckoro MecTononoXeHnsd. B KayecTBe rnaBHbIX
NN OCHOBHbIX MOXHO Ha3BaTb CNefylolMe YeTbipe TUNa CyK-
LLECCUMOHHbIX N3MEHEHWIA.

1. Buabl pacTeHUii N XXMBOTHbIX B NPOLECCE CYKLECCUN He-
npepbiBHO CMeHAKTCA. Ha pucyHke 58 cxemaTMyHO nokasaHa
KapTUHa U3MEHEHMWIA cocTaBa pacTUTENIbHOrO coobuiecTBa B XO-
e BTOPUYHOW CYKLECCMU Ha MOKUHYTOM 3eMeflbHOM Y4yacTKe.
Takas Xe unu cxofHas KapTuHa 6yaeTt Habnwofatsca npu pac-
CMOTPEHUMN He aBTOTPOMHLIX, & reTepoTPOPHbLIX OPraHM3MoB,
HanmpuMmep NTUL, AWM TPaBOSAAHbLIX 3Bepei.

2. 3meHeHMe BUAOBOro COCTaBa YacTo ONnpefenserTcd KOHKY-
peHuuneli. Begb npoucxogauine B X04e CYKLECCUU W3MEHEHUS

156



3KOCUCTeMbl CO34al0T 61aronpuATHLIE YCNOBUA ANA KONOHU3a-
umu coobuiecTsa HOBbIMY BuAamu. Mo 3TOl NpUYUHE CyKLEeccu-
OHHble U3MEHEeHWs Bcerfja ConpoBOXalTCA MOBbIWEHUEM BU-
[0BOr0 pa3Hoo6pasns opraHM3MoB.

3. ¥YBennyeHune 6nomMacchbl 0OpraHMYeckoro BeulecTBa Kak B
BOAHOI, TakK M B Ha3eMHO cpefe. Pa3naratouieeca opraHu-
yeckoe BeLWecTBO, UAU TyYMyC, COCTOfALLee M3 OCTATKOB AeT-
puTa 1 MMKPOOPraHW3MoB, HakKannnMBaeTcs Mo X004y CyKLec-
cum.

4. NN3MeHeHNe COCTOUT B CHMXXEHMUU YUCTON MpoayKumu
coobuiecTBa M MOBbIWEHUN €ero «obuiero AblXaHua». 3TO
Hanbonee BaXHOe ABJIEHUe CyKueccuu. Ha paHHUX cTafmax
MepBUYHON cyKueccumn obuias nepeMYHas MPOAYKLUSA BbICO-
Ka, HO Ha nocneaywlWuUx crTagusax NpoayKuua aBTOTPOG OB
CHUXaeTcH.

ArpoHOMam W3BECTHO, 4YTO MaKCuMmajibHas MNPOLYKTMWB-
HOCTb KYNbTYypbl pacTeHUli C WWMPOKNUMMN NUCTbAMU OTMeUaeT-
CA B TexX cnydyadax, Korfa CymMmMapHas OCBELLeHHas NOBepX-
HOCTb /IUCTbEB B 4—5 pa3 MpeBbIWaeT MNOBEPXHOCTb 3eMU
(nop pacteHuamun). Jllo6oe yBenmyeHne NOBEPXHOCTU NUCTLEB,
BbIXOLSLLee 3a 3T Npefenbl, He BNeyeT 3a CO60l yBenmueHune
MHTEHCMBHOCTU (POTOCUHTE3A, TaK KaK MOBbIWEHHAA 3aTEHEH-
HOCTb CKpajblBaeT MPeuMyLlecTBa, CBA3aHHbIe C YBENMYEHMW-
eM nnowaan hoTocMHTe3npytoL el TkaHu. bonee Toro, ycune-
HUe [AblXaHWA LONOJHUTENIbHBIX NUCTbEB, HE MOAYYar LWUX
[OCTAaTOYHOrO CBETA, CHUXAeT YMCTYI NPOAYKLUIKO MOCeBa.

MpoLOMKNTENbHOCTL CYKLECCMW BO MHOIOM onpejgensercs
CTPYKTYypoOW coobuiecTBa. VM3yyeHne NepBMYHON CYKLECCUMN Ha
TaKMX MecTax, KakK necyaHble [HOHbI, CBUAETENLCTBYET O TOM,
4YTO B 3TUX YC/MOBUAX ANS Pa3BUTUSA YCTOWYMBOro coobuiecTsa
TpebylTCA MHOIMe COTHU fleT. BTopMUHble CyKLeccumn, Hanpu-
Mep Ha Bblpyb6Kax, NpoTeKalT ropasfgo 6bicTpee. Bece xe Tpeby-
eTca He meHee 200 neT, 4TO6bLI B YC/NI0OBUAX YMEPEHHO BNIaXHOT0
KfmmMaTta cMOr BOCCTaHOBUTLCA /IECHON MacCuB.

Ecnm knumat ocob6eHHO CypoB (Hanpumep B NYCTbIHE,
TYHApPEe WAU cTenu), NPOAO/DKUTENbHOCTb CTafUli CyKLeccuu
60/iee KOPOTKa, TakK KakK coOOL,EeCTBO He MOXET CYLLECTBEHHO
M3MEHUTb HebnaronpuaTHOoe PU3nMYecKoe OKpyXeHune. BTo-
pryYHas cykueccus B CTenu, HanpumMmep, NPoLOMKAaeTCA OKO-
no 50 ner.
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Puc. 58. 0O6Lias KapTUHA BTOPUYHOI CYKLLECCUM HA MOKMHYTOM CeNbCKO-
X035/ICTBEHHOM Y4acTKe

Ha pucyHke 58 nokasaHa NpoAoO/MKMUTENbHOCTb OCHOBHbIX
CTagMin BTOPMYHON CYKLECCUW B YMEPEHHOM KiumaTe: nepsas
— CcTagua TpaBAHUCTOW pacTuTenbHocTn (gnAutca okono 10
NneT); BTOpas — cTtaamsa KyctapHukoB (ot 10 go 25 neT); TpeTbd
— CTaAuns NUCTBEHHbIX aepeBbeB (0T 25 go 100 ner); yeTBepTas
— CcTaauns XBOWHbIX gepeBbeB (6onee 100 neT).

B Tex cnyyasax, Korfa Ansa 3aBeplleHns cepuanbHbiX CTagui
TpebyeTca 60NbWOA NEpuofd, OrPOMHOE BAMSAHME Ha XOA4 CYK-
LLecCun MOryT OKa3blBaTb MEPUOUYECKME N3MEHEHUA KNNMATA,
6ypwu, 3acyxu, NoXxapsbl, 4acTo caydaliHble U3MeHeHNs. Tak, Ha-
npuMep, NoXxap MOXEeT He TO/IbKO NpepBaTb CYKLECCUID, HO U
BO3BPaTUTb CUCTEMY B Haya/lbHOe COCTOSHUE.

Mo3fHMe cTaguun cykueccun ABNsOTCA 60Mee yCTONUYNBLIMU
MO CpaBHEHWID C PAHHUMM. 3acyxa MOXET CU/IbHO BAUATb Ha
PaHHIO CTafui CYKLECCUU, Hanpumep Ha MOCEBbI PXUWU WU
NweHULbl. Ha nec xe B COCTOAHUUN HauBbICLWIEA CTagnMnN pasBu-
TNA 3acyxa OKa3blBaeT ropasfio MeHblluee BAWAHWUE, eCNU, KO-
HEeYHO, OHa He MOBTOPSETCHA M3 roja B rof. YCToOW4YMBOCTbL paBs-
HOBECHOI0 COCTOAHUA cooblecTBa He abcontoTHaA. Mo aHanoruu
C OpraHM3mMom 3TOT Nepuoj pasBuTUA coobLecTBa MOXHO Ha-
3BaTb «Hayanom ctapeHusa». Katactpodbl 1 601e3HN MOTYT yC-
KOpPUTbL CTapeHue coobuiecTsa, NPUBECTU K ero cMeHe 6onee mMo-
NOAbIM U COBCEM MHbLIM COOOLLECTBOM.

3HayeHUe 3KONMOTMYEeCKON cyKueccun. 3penoe (ctapoe) coob-
WecTBO C ero 60nbWMM pasHoobpasnem M ob6unMem OpraHus-
MOB, 3HauYMUTeNbHO Pa3BUTON TPOMUUECKOW CTPYKTYypoil u ¢
YypaBHOBELW EeHHbIMWU MOTOKAMMW 3HEPTUM CNOCOOHO MPOTUBOCTO-
ATb M3MEHEHMAM (hn3mdeckux hakTopoB (Hanpumep, Temnepa-
TYpbl, BNXXHOCTW) W faXe HEKOTOPbIM BUAAM XUMUYECKUX 3a-
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rpsisHeHN B ropasfo 60MbLIE CTeNeHU, YeM MONOAOE COO0bLLe-
cTBo. OaHaKo Monogoe coobuLecTBO cNOCO6HO MPON3BOAUTL HO-
BYIO 6MomMaccy B ropasfo 601bWMX KONMYecTBax, YeM cTapoe.

Takum 06pa3om, YefioBeK MOXeT cobupatb 6oraTblii ypoxal
B BM/E YMNCTON MPOAYKLUU, NUCKYCCTBEHHO MOAAEPXMBAA MOJO-
foe cooblecTBo. Bedb B 3pefioM cO06LECTBE, HaX0AfAWEMCSA Ha
cTaguu ycToWYMBOCTM M CTabUNbHOCTW, YyucTas rogoeas Mpo-
AYKUMSA pacxofyeTcs B OCHOBHOM Ha «06liee AblXxaHuWe* pacTe-
HUIA M XXUBOTHBIX U MOXET ObITb fJaXke paBHa HY/H0.

C Opyroi cTtopoHbl (C TOYKM 3peHMs 4enoBeka), yCTonuyu-
BOCTb 3penoro coob6uiectBa, €ero CNOCOOGHOCTb MPOTMBOCTOATH
BO3AENCTBUIO (hM3nYecKnX haKToOpoB (M Aa)Ke YNpaBisiTb UMMK)
ABMAETCSH OYEHb BaXHbLIM M BECbMa XefaTe/bHbIM CBONCTBOM.

MaxoTHble 3eMAW, HaNpuUMep, ABASKOTCA PaHHUMU CyKLec-
CUOHHBIMUK CTaguAMN. Ha HUX Noaaep>XXMBaTCA B MOIOAOM CO-
CTOSHWM pacTuUTeNbHble cO06OLWecTBa, bnarogaps HempepbiBHO-
My TPpyAy 3emnefenbues. Jleca XXe NpeAcTaBnsiOT coboin 6onee
cTapble, 60nee pasHoobpa3Hble U 60nee cTabunbHblie CO0bLLECT-
Ba C HNU3KOW BEIMYMHOIK YNCTOW NPOAYKLMN.

Upe3BblYalHO BaXXHO, 4YTOObI 4YeN0BEK yAensin O4MHAKOBOE
BHUMaHWEe U MOMOALIM, U 3pefbiM coobuiecTBaM. Ecnm yHuuTO-
XWTb fleC B MOrOHe 3a BPEMEHHbIM [AOXOAOM OT [PEBECUHBI,
YMEeHbLIATCA 3amacbl BOAbl M Mo4yBa OyAeT CHeceHa CO CK/TOHOB.
3T0 YyMEHbWMNT NPOAYKTUBHOCTb PaBHWHHbLIX paiioHOB. Jleca
npeacTaBAAT ANA YeNOoBeKa LEeHHOCTb He TONbKO KakK nocTas-
WWKN OPEBECUHBI AN MCTOYHWK AOMONHUTENbHBIX NAOWafe,
KOTOpble MOTYT ObITb 3aHATbl KY/bTYPHbIMU PacTEHUSMMW.

Noawn Bce ewe cnabo 0CcO3HAKOT NOC/IEACTBUSA IKONOTMYECKNX
HapyLWeHMWA, BOSHUKAKO LW MX B MOTOHE 3a 3KOHOMUYECKOI BbITO-
fJoin. OTyacTu 37O CBA3AHO C TEM, YTO Jaxke CneLnanmcTbl-3KO-
NOTU ele He MOFYT AaTb TOYHbIX NpeAcKasaHWin NocnefcTBUA,
K KOTOpPbIM MPUBOAAT pa3/inyHbIe HapyLWeHUs 3KOCUCTEM 3pe-
noro Tumna.

OcTaTKuM UMBMUAM3aLWUIA M NYCTbIHA, BO3HUKHOBEHMWE KOTO-
pbiX 0643aHO AEATENIbHOCTW YenoBeka, ABASIOTCA MPeKpPacHbIM
JOKa3aTe/NbCTBOM TOr0, YTO YE€N0BEK HUKOrfa He OCO3HaBan
CBOIO TECHYI CBA3b C NPUPOAOCH, HEOBX0AMMOCTbL Npucnocadbnu-
BaTbCS K €CTECTBEHHbIM MPOLLECCaM, a HE KOMaH40BaTb UMW.

TeM He MeHee faxe TeX 3HAHWA, KOTOPble HaKOMAeHbl 3KO-
Nnoruen B HacTosulee BpeMs, AOCTATOYHO A/ YBEPEHHOCTU B
TOM, YTO npeBpaleHne Halwen 6uochepbl B OAWH OOLLMPHbIN
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KOBEpP NMaxXx0oTHbIX 3eMe/b TaUT B ce6e OFPOMHYH OMacHOCTb. A ns
Halwel COOGCTBEHHOW 3awWMTbl OnNpeAeneHHble fNaHAwagThl
AOMKHbI 6bITb NPeACTaBNEHbl €CTECTBEHHBIMW COOGLLECTBAMY.

TuNbl CYKLECCUOHHbIX U3MeHEHUA. MpofONYKNTENbHOCTb
cykueccun. CTaanmu CyKLeccum.

1. Mouemy B xX0f4e cyKLeccuun Hanbonee 3aMeTHbl U3MEHEHUSA
pacTuTenbHOro cocrtasa coobuwects? 2. KakoBbl OCHOBHbIE
BUAbl CYKLECCUOHHBIX M3MeHeHUIH? 3. Kakumu akTopamu
onpejenseTcsa NPOAO/MKUTENbHOCTb CyKueccun? 4. B uem
pasnnMuyue MOMOAbIX U 3peNblX co06WecTB (Ha AaHHOI cTaguu
cykueccmn)? KakoBo nx 3HavyeHme? 5. Moyemy yenosek
3auHTepecoBaH B NOAAEPXKAHUY 3pefiblX o061 ecTB?

Matepuan gna obcyxaeHus
Mpn pa3BuTWUKM neca NOBEPXHOCTb NNCTbLEB 3HAUYMTENbHO MNpe
BbllAET rpaHulbl, 3a KOTOPbIMKW NpekpauiaeTca pocT 4YnUCTOW
nepBMYHON Npoaykuuu. B cTapom necy nucToBas NOBEPXHOCTb
mMo>keT B 10 pa3 u 6onee NpeBOCXOAMTb MOBEPXHOCTb 3EMAU
(nog pepeBbAMK). OTO CHMXKAET MPOAYKTUBHOCTb, HO NOBbILLIA-
eT YCTOWUMBOCTb coobllecTBa 3a CYeT aKTUBHOIO perynMposa-
HUA TemnepaTypbl, Ba>KHyl0 pofib B KOTOPOM WrpaeT obuwas
naowagb pacTUTENbHON KPOHbI.

O6ecyanTe 3HauyeHMe 3TMX NPOLLECCOB B MPUPOAe M ANd XO038i-
CTBa YeNoBeKa.

4.9. Brocthepa 1 ee 3BONOLUS

Bolgatwowuiica pycckuii yuyeHolit B. . BepHagckuil, oguH u3
co3jaTeneil COBPEMEHHOr0 B3rnsga Ha 6uocdepy, onpegennn ee
KakK HapyXHyt o060n04ky 3emnu, 061acTb pacnpocTpaHeHus
XU3HuU. buoctepa BknoyaeT B cebs:

— D>KUBOE BeLW,ecTBO, TO eCTb COBOKYMHOCTb BCEX XMBbIX
OpraHn3moB (pacTeHus, XMBOTHbIE, MUKPOOPraHU3Mbl);

— OUOreHHOE BEeLLeCTBO, TO €CTb OPraHO-MUHepanbHbIe UK
opraHuyeckue nNpPoOAYKTbl, CO3A4aHHbIE >KWBbLIM BeL,ECTBOM
(Topth, KaMeHHbIA yronb, HedpTb);

— BMOKOCHOe Belw,ecTBO, CO34aHHOE XWNBbIMUWU OpraHn3MamMmu
BMECTE C HeXuBoOl (KOCHON) npupopoli (Boaoi, aTmochepoi,
FrOpHbLIMU MOPOJAaMMW — MOYBEHHbI MOKPOB).

Bce KOMNOHeHTbLI 6Mocdhepbl TECHO B3aMMOAENCTBYIOT MEXAY
co60ii, cocTaBNAA LENOCTHYH, CNOXHO OPraHM30BaHHYIO cuUCTe-
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MY, pasBMBalOLyOCH MO CBOMM BHYTPEHHWM 3aKOHaM W Noj
[0EeNCTBMEM BHELWHUX CUJ, B TOM YUC/IE KOCMMYECKUX (CONHeY-
HOFO M3NYYeHUSA, TPaBUTALMOHHBIX U MarHUTHbIX Nofein ConH-
ua, JIyHbl U gpyrnx HebecHbIX Ten).

Mo coBpeMeHHbIM MNpeAcTaBAEHUAM, pa3BUTUE GE3XKU3HEH-
HOM reocdepbl, TO ecTb 0060/104KM, 0O6Pa30BAHHON BELLECTBOM
3emun, NPOUCXOAMNIO HA PAHHUX CTALUAX CYLLECTBOBAHUA Ha-
Wwel nnaHeTbl, MunauapAbl neT Hasag. W3meHeHusa obnuka
3eMnun 6bIIN CBA3aHbl C Fe0NI0rMYeCKUMK NpoLeccammn, npouc-
XOAVWBWUMUN B 3eMHOW KOpe, Ha MOBEPXHOCTWM U B FYBUHHBLIX
CNOSIX NAaHeTbl, U HAXOAUAWN NPOABAEHNE B U3BEPXKEHNAX BY/I-
KaHOB, 3eMNIETPACEHNAX, MOABUXKaX 3eMHOIi KOpbl, ropoo6pa-
30BaHUKN. Takune npoueccbl MPOUCXOAAT U ceilvyac Ha 6e3XU3-
HEHHbIX nnaHeTaXx COMHEYHON CUCTEMBbI U MUX CNYTHUKAX —
Mapce, BeHepe, JlyHe.

C BO3HWMKHOBEHMEM XWU3HUN (CaMOpa3BUBaO L MXCA YCTONYN-
BbIX OpraHuyeckux (opm) cHavana meffieHHo u cnabo, 3aTem
BCe ObICTPee WM 3HaYUTeNbHEee CTano NPOSABAATLCA BAUAHUE X U-
BOV MaTepuy Ha reosiormyeckue npoueccobl 3emau.

[eATenbHOCTb XXMBOM0O BellecTBa, MPOHUKLIEro BO BCE Yrof-
KW nnaHeThbl, NpUBefa K BO3HUKHOBEHMWIO HOBOro 06pasoBaHus.
370 6uocthepa — TeCHO B3aMMOCBA3aHHasA equUHas cuctema reo-
NOTNYeCcKMX U B6UONOrnYecknx Ten M MNpoLeccoB npeobpasosa-
HWS 3Heprumn n BewecTBa. Pasmepbl Npeo6pa3oBaHmWii, ocyLecT-
BNSIEMbIX XXWBOW mMaTepuei, 4OCTUIAN NaHeTapHbIX MacliTa-
60B, CYLLeCTBEHHO BUAOM3MEHUB 0ONIMK M 3BONOLUIO 3EMIN.

Tak, Hanpumep, B pe3ynbTaTe npouecca PoTOCMHTE3a, Aed-
TeNbHOCTW 3e/eHbIX pacTeHUi, o6pa3oBanca COBPEMEHHbI ra-
30Bbll COCTaB aTMocC(epbl, B Hell NoABMACA Kucnopog. B csot
ouepedb, Ha aKTUBHOCTb (JOTOCMHTE3a CYL,ECTBEHHO BAWAKT
KOHLEHTpaLmna yriekncaoro rasa B artmocdepe, Haamumne Bnaru
n Tenna.

MouBa ABNSieTCA MOJIHOCTLIO Pe3yNbTaTOM [AeATeNIbHOCTYU
XUBOTrO BellecTBa B KOCHOM (HEXMBO) cpefe. Pewatouiaa ponb
B 3TOM Mpouecce NPUHAaANeXMUT KaumaTy, Tonorpagpuun, ges-
TeNbHOCTU MWUKPOOPTaHU3MOB M PAaCTEHWIA U MaTEPUHCKUM MO-
pogam.

Buoctepa, BOSHUKHYB 1 chopMupoBaBlWINCLE 1—2 Mapg neT
Hasag (K 3TOMYy BPEMEHUN OTHOCATCS NMepBble 0O6HAPYXEHHbIE OC-
TaTKW XWBbIX OPraHN3MOB), HAXOAMTCSA B MOCTOAHHOM AWHaMU-
4YeCKOM paBHOBECUU W Pa3BUTUMN.
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Y CTaHOBMBLUMECA 332 MHOTME MWIIMOHbI JIeT KPYroBOPOThI
3HeprumM un BelecTB B buochepe camMonofgepXmnBaroTcad B rfo-
6anbHbIX MacwTabax, XOTS NoOKanbHble (MECTHble) U3MEHEHMA
CTPYKTYpPbl M OCOBEHHOCTEN OTAEeNbHbIX 3KOCMCTEM (BMoreoueHo-
30B), cOCTaBNsAOWMX Guoctepy, MOryT 6biTh 3HAYUTENIBHBIMU.

Ewe Ha paHHUX 3Tanax 3BOMIKOLUN XMNBOE BeLLeCTBO pacnpo-
CTpaHunocb MO 6e3XW3HEHHbIM NPOCTPaHCTBAaM MAaHeThl, 3a-
HMMas BCe MOTEHLMANbHO AOCTYMHbIE AN XWU3HU MecTa, n3me-
HAS MX U NpeBpawas B Mecta obutaHusa. U yxe B fpeBHue Bpe-
MeHa pas/iInyHble XU3HEHHble POPMbl U BUAbLI PacTEHUN, XMU-
BOTHbIX, MWKPOOPraHW3moB, rpubOB 3aHANM BCKO MNJaHeTy.
XX1nBoe opraHuyeckoe BeL,ECTBO MOXHO HalTM M B raybuHax
OKeaHa, U Ha BeplMHax CaMbIX BbICOKMX FOp, U B BEYHbIX CHe-
rax Mpunonspba, U B ropAYnX BOAHLIX UCTOUYHMKAX BYNKaHU-
YEeCKUX paioHOB.

Takyt cnoco6HOCTb K pacnpoCTPaHeHUI0 >XXMBOTO BeLLeCcTBa
B. 1. BepHaaCKnit Ha3Ban «BCHOAHOCTbIO XXU3HU».,

JBonuMa 6uoctepbl WAa N0 NYTW YCAOXKHEHUA CTPYKTY-
pbl 6UONOrNYECKUX COO6LLECTB, YMHOXEHUA Yucna BULOB U CO-
BEpPLWEHCTBOBaHUSA WX MNPUCNOCOGNEHHOCTN. OBOMKOLWUOHHBIN
npouecc conpoBoXjanca ypenunyeHneMm aHeKTUBHOCTM Npeod-
pasoBaHUA 3Hepruun u Bew,ecTBa GMOMOTUYECKUMU CUCTEMAMMU:
opraHusMamu, NONynauuamMun, coobu,ecTBamm.

BepwwnHol 3BONKOLNN XWUBOTO Ha 3emje SBUACH YeNoBek,
KOTOPbIA KakK 6M0N0rn4Yeckunii BUA Ha OCHOBE MHOTOYUCIEHHbIX
3BONNIOLMOHHbIX U3MEHEHU Npnobpen He TONLKO CO3HaHue (co-
BEPWEHHYIO (hOPMY OTpaXKeHWsd OKpyXXalwl,ero mupa), HO w”
CNOCOBHOCTb M3roTaBAMBaTb W UCMOMb30BaTb B CBOER XXW3HM
opyaus Tpyga.

MpumeHsaa opyaua Tpyfha, YeNOBeYeCTBO CTano co3jasaTb
(haKTUYECKN MCKYCCTBEHHYI cpefy cBoero obutaHus (nocene-
HUS, Xunuuia, oaexay, NpoayKTbl NMUTaHUA, MalWWHbI U MHO-
roe gpyroe). C atux nop asontounsd éuochepbl BCTynuna B HO-
BYlO (ha3y, rje Yen0BeUYECKMNIA haKTOp CTan MOLHOW NPUPOAHOIA
ABUXYLLel CUNO.

| >Xnsoe BewecTBO. BuoreHHoe Belw,ecTBO. BUoKocHoe
BelWecTBO — noysa. eocepa.

I 1. KakoBa po/nb XXMBOTO Bew,ecTBa B 3BOOLUMN Buochepbl?
e 1 2. MOXHO N1 CUMTATb 3aBePLUEHHbIM NpoLecc POPMUPOBaAHUS
6unochepbl? 3. Kakme 13 COBPEMEHHbIX aHTPOMOTEHHbIX
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(haKTOpPOB 0Ka3biBalOT HaubGonee CUIbHOE BAUAHUE HA XU3Hb
rmapocgepbl v aTMochepbl? B uem NposBnseTcs 310 BAUSHME?
4, Kak n3meHseTcs npouecc npeo6pasoBaHus BelecTBa

M 3HEPrUM B 3BOMIOLMN IKONOTMYECKUX cucTemM? 5. KakoBbl
OCHOBHbl€e Ae/iCTBMSA YeN0BeKa, HanpaB/ieHHbIe Ha MOBbILIEeHNE
MPOAYKTUBHOCTY NPUPOAHbBIX N MCKYCCTBEHHbLIX 9KOCUCTEM?

OCHOBbIBasACb Ha 3HAHUAX W3 Kypca UCTOPUM, COCTaBbTE
MPUMEPHYH XPOHOMOTMYECKYI Tabnuuy, NoKasbliBat Ly
(hopMbl BO3AeliCTBMA YenoBeKa Ha OKPYXatoly npupoay
B pasHble Mepuoabl PasBUTUS LUBUAM3ALUN.

Ncnonb3ys cBefeHUs U3 KypcoB pU3NKN, XUMUKN, BUONOTUN,
COCTaBbTe CMUCOK (MU CXEMY) BaXXKHEWLIUX UCTOUHUKOB
3Hepruu, nayuieii Ha o6ecneyeHne OCHOBHbIX HYXJ YenoBeKa.

KpaTkKoe cofep><aHune rnasbl

CoobuwecTBo, 3KocucTema, buoreoueHos, 6uocthepa — Kpyn-
Hble NPUPOAHbIE CUCTEMbI, 06Majalline psagoOM COOGCTBEHHbIX
CBOWCTB M (PYHKLWOHMPYHLME KaK LeNoCTHble NPUPOLHbIe
06beKTbl. COOTHOLWEHNE 3/IEMEHTOB NMPUPOAHBLIX 3KOCUCTEM OM-
pefenseT ux cTpykTypy (BUAOBYH, MPOCTPAHCTBEHHYO, Tpodu-
YecKyl), KOTOpOW, B CBOKO o4vepedb, 00YCN0BAEHbI 0COGEHHOCTM
nepeHoca 3Heprum U KpyroBopoTa Bew,ecTs. 1o NON0XKeEHWO OT-
HOCUTENbHO MCTOYHMKA 3HEPTMU OPraHU3Mbl NogpasfensoTcs
Ha aBTOTpPO®OB (camonuTalLWmMXca) n retepoTpodos (nNuTato-
WMXCA FOTOBbIMU OPraHWYeCKMMM BelLecTBamm).

OCHOBHbIM KaHa/jOM MepeHoca 3HePrum B CO06LLECTBE ABMA-
eTcsa nuuieBas uUenb. MNMepeHOC 3HEPrMy Mo NWLWEBOW LENU HU-
KOrga He 6biBaeT MOJIHbIM. VI3MEHEHWS MHTEHCUBHOCTWU MOTO-
KOB 3HEPrMu NPUBOAAT K XapaKTEePHbIM COOTHOLIEHUAM YUC-
NEHHOCTU 1 6uomacchbl OpraHM3MoB, 3aHUMAlO LW NX pasHble TPO-
(hMuyeckme ypoBHU. 3TO COOTHOLIEHME MOAYMHAETCH NpaBuay
3KO/IOTUYeCKOA nupamuabl. BaxHellWwnM nokasaTenem C006-
WwecTBa ABNAETCA €ro NPOAYKTUBHOCTL. [pOAYKTUBHOCTL pas-
HbIX COO6WECTB pa3fiMyHa; OHa MEHAeTCs B 3aBUCMMOCTU OT
reorpagnyeckoro Noa0XeHUs U KIMMaTUYECKUX 0COOEHHOCTEN
paiioHa. buonorunyeckas NPOAYKTUBHOCTb Ha3eMHbIX 3KOCUC-
TEM MakKCuMMaNibHa BO BAAXHbIX Tponukax. B mope oHa goctu-
raeT MakcMumMymMa B palioHax C 06W/IbHbIM MOCTynjaeHneMm 6uo-
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FEHHbIX 3/1EMEHTOB, CMbIBaeMbIX C CYyWW WAW BbIHOCUMBIX
TEYEHUAMU C NPUAOHHBIX C/I0EB.

XXMBble OpraHu3mMbl UrpalwT BaXHYH poOnb B KPYrosopoTe
BewecTB. OHU NPeacTaBAAT cOO0 3BeHbS GMOre0OXMMMUYECKUX
KpYyroBopoToB (LMKAOB), C MOMOLLbI KOTOPbIX OCYLLEeCTBAETCA
06MeH BeLW,ECTB MeXAy pas/IMYHbIMU KOMMNOHEHTaMu 6uocde-
pbl.

Coob6LecTBa M3MEHAKOTCSA BO BPEMEHMN Y CMEHAKOTCS OfHO 3a
APYTUM Ha OnpefeneHHOW TeppuUTOprUMU B Npegenax o6Wwmnx Kam-
MaTUYeCKUX YCNoBUin. ST N3MeHeHUs (CMeHbl co06LecTB), Ha-
3blBAeMbl€ 3KOOTMYECKOI CyKLecCuei, ABNSIOTCA 3aKOHOMEp-
HbIMW MpoueccaMun, B XO04e KOTOPbIX AOCTUraeTca cbanaHcupo-
BAHHOCTb W MOBbIWAETCSH YCTONYMBOCTb MPUPOAHBIX 3KONOTMU-
YECKUX CUCTEM.



AHTpOMNOreHHoe
BO3A€e/ICTBME Ha Grocdepy

CoBpeMeHHOe COCTOfHME
NPUPOAHONA cpeabl

ATmoc(hepa — BHel HAA 060104Ka 6mochepsl.
3arpasHeHune aTmochepsbl

MoyBa — GMOKOCHas cucTema. 3arps3HeHne MNOYBLI

Boga — OCHOBa XXU3HEHHbIX MPOLECCOB B Guochepe.
3arpAsHeHue NPUPOAHbLIX BOA

PagnoakTnBHOCTbL B 6uocdepe
3Jkonornyeckme npobnembl Guoctepsbl
OCHOBbI paLMOHaNbLHOTO yNpaBaeHuns

NPUPOAHLIMU pecypcamu
M UX MUCNONb30BaHMUS



UenoBek Bcerfga Ucrnonb3oBan OKpPY>XalLWy cpejy B
OCHOBHOM KaK MCTOYHUK PecypcoB, OJHAKO B Te4yeHue
OYeHb A/INTENbHOr0 BPEMEHMN €ro AeaTeNbHOCTb He
OKa3sblBana 3aMeTHOro BAMAHMUS Ha 6uochepy. Siuwsb B
KOHLLe MPOLLIOro CTONETUSA U3MeEHEHMNS Brochepbl Noa
BANAHMEM XO39MCTBEHHON AeATeNbHOCTN 06paTuam Ha
ce6s BHMMaHMe yuyeHbIX. B nepBoii N0ON0OBMHE HbIHELWHETO
BeKa 3T U3MEHEeHWNS HapacTanu 1 B HaCTOALLEe BPEMS
NaBWHOW 0BPYLINANCL HA YENOBEYECKYHO LUBNAN3ALLMUIO.
CTpeMACh K y/IYYLUEHUIO YCNOBUIA CBOEM XU3HUW, YEeN0BEK
NMOCTOAHHO HapallnBaeT TEMNbl MaTepnanbHOro
NpPoOu3BOACTBA, HE 3aAyMbIBasicb 0 nocnefcTeusax. Mpu
TakoM nogxoge 60bwas 4acTb B3ATbIX OT NPUPOALI
pecypcoB BO3BpaLlaeTCs eil B BUAE OTXOLO0B, YacTo
ALOBUTLIX WA HENPUTOAHbLIX ANS yTUnusayuu. 3710
co3faeT yrposy cyuw,ecTtsoBaHUo u 6uocgepbl, 1 caMoro
yenoBseka.

N3yuus 3Ty rnasy, Bbl y3HaeTe:

* 0 COBPEMEHHOM COCTOSIHUM MPUPOSHOW Cpefbl;

* 00 OCHOBHbIX MCTOYHMKAX 3arpsisHeHUi 6uocdepsl;
* 0 NYTAX O0XpaHbl OKpyXakLweli cpegbl
OT 3arpsisHeHU.



5.1. CoBpemMeHHOe COCTOsIHME
NPUPOAHOIA cpeapbl

PaccMOTpMM HEKOTOpPble YepTbl COBPEMEHHOIO COCTOSHUA 6UO-
chepbl 1 NpoLecchl, MPOUCXOAALLNE B HEN.

FnobanbHble npoueccbl 06pa3oBaHMa U ABUXEHUS XUBOTO
BewecTBa B 6uocthepe cBA3aHbl 1 CONPOBOXAATCA KPYyroBopo-
TOM OrPOMHbLIX Macc BelecTBa M 3Heprun. B oTamMume oT 4mcTo
reofIOrMYecKnX MnpoueccoB OMOreoXMMMYecKue KpyroBopoThl
(LUKABI) C yyacTUEM XXMBOTO BELLECTBA UMEIOT 3HAUYUTENbHO 60-
Nee BbICOKUE WHTEHCWBHOCTb, CKOPOCTb W KOJ/IMYECTBO BOBJe-
YeHHOro B 060pOT BeLLecTBa.

Uenosek n 6umochepa. Kak yxe roBopunocb, ¢ nosiBIeHUeEM
M pasBMTMEM YeNioBevecTBa MpoLecc 3BOMIIOLMY 3aMeTHO BUAO-
n3MeHuncsa. Ha paHHUX cTaguax LMBuUAM3aLMn BbipybKa U Bbl-
XUraHue necos ANa 3eMmfefenns, BblNac CKOTa, MPOMbICeN U
0X0Ta Ha AMKUX XXMWUBOTHbLIX, BOMNHbI ONyCTOLWanu Lenblie perno-
Hbl, MPMBOAUNN K pa3pyLleHN0 pacTUTeNbHbIX CO06LEeCTB, UC-
Tpe6NeHNI0 MHOTUX XUBOTHbIX. 0 Mepe pasBUTUA LUBUIM3A-
LMK, 0COOGEHHO OYPHOro MOC/Me MNPOMbILWAEHHON pPeBoaLUU
KOHLa CpefHUX BEKOB, 4e/10BEYECTBO OBMlafieBaso Bce 6OMbLUei
MOLLbIO, BCe 60/bleil CNOCOOGHOCTbIO BOBNEKAaTb M WUCNO/Mb30-
BaTb 4N YAOBMETBOPEHMUA CBOUX pacTywuX notpebHocTel or-
POMHblE MacChbl BeLecTBa KakK OPraHM4eckoro, >XWBOro, TakK u
MWHepasbHOro, KOCHOrO.

POCT HaceneHMs M MHTEHCUBHOE Pa3BUTUE CE/IbCKOT0 XO035i-
CTBa, MPOMBILIJIEHHOCTW, CTPOUTENLCTBA, TPAHCMOPTA BbI3Bay
MaccoBOe YHUUTOXeHue necoB B EBpone, CeBepHOil AMepuke.
Bbinac ckoTa B 60nbWNX MacwTabax npueesn K rmbenn necos u
TPaBAHOro NOKPOBa, K 3p03nMn (paspyLLleHunto) NOYBEHHOTO €04
(CpegHsas Asusa, CeBepHas Adgpuka, tor Esponsl n CLWA). Uc-
TpebneHbl JeCATKM BUAOB XUBOTHbIX B EBpone, Amepuke, Ap-
puke.

YueHble npegnonaralT, 4TO UCTOWEHUE MOYB HA TeppuUTO-
pUN APeBHEro LeHTpasbHO-aMepuKaHCKOro rocygapcrea Malisi B
pe3ynbTaTe MOACEYHO-OTHEBOrO 3eMefeNns SBMIOCh O4HON M3
NPUUYUH rn6enn 3Tol BbICOKOPa3BUTOW LMBUAM3aLUKU. AHano-
rMyHo B [lpeBHeit peumnn ncye3nm obLIMPHbIE Neca B pe3ynbTa-
Te BbIPYOKM M HEYMepeHHOro Bbinaca ckoTa. 3TO YCUINIO 3pO-
3UK0 MOYBbI U MPUBENIO K YHUUTOXEHNIO MOYBEHHOr0 NOKPOBa
Ha MHOTUX FOPHbIX CKNOHAX, MOBbICUIO0 3aCYLW/NBOCTb KANMa-
Ta M YXYLWWN0 YCNOBUS BefeHNS CENbCKOro X03alicTBa.
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CTpoMTeNbCTBO M 3KCMAyaTauusa NPOMbILIIEHHbIX Npeanpu-
ATUN, fO6bIYA NOME3HbIX UCKOMaeMblX MPUBEIN K CEPbE3HLIM
HapyweHnaM MPUPOAHbLIX NaHAWahToB, 3arpa3HEeHMI0 NOYBLI,
BO/Abl, BO3AYXa Pa3MUHbIMKU OTXO4aMU.

HacTtoswmne cagsurn B 6MoChepHbIX mpoueccax Hayvanucb B
XX B. B pe3ynbTaTe 04YepeAHOl MPOMbILLINEHHOW PEBONHOLUMN.
BypHoe pa3BuWTUEe 3HEPreTUKM, MALWHOCTPOEHUSA, XUMUU,
TpaHcnopTa NPUBENIO K TOMY, YTO YenoBeyeckass AeATeNbHOCTb
cTana cpaBHMMa Mo MacwTabam C eCTECTBEHHbLIMWU 3HepreTuye-
CKUMW © MaTepuanbHbIMK Mpoueccamu, NPOUCXOAALLUMMK B
6nochepe. MMHTEHCUBHOCTL NOTPebNEHUSA YeNOBEYECTBOM 3Hep-
rMNU U MaTepuanbHbIX PecypcoB pacTeT NPONOPLUOHANbHO YKC-
NEeHHOCTW HaCe/eHNA 1 Jaxe onepexaeT ero NpMpocT.

Mpepgynpexpaas 0 BO3MOXHbLIX MOCAeACTBUAX pacllupstolLLle-
rocs BTOPXEHWA 4YenoBeka B NpUpoSy, elle nonBeka Haszaj aka-
aemuk B. M. BepHaackuili nucan: «YenoBek CTAaHOBMTCHA Fe0/o-
rMYecKkoW CUNON, CNOCOBHOI U3MEHUTL MUK 3eMIn». ITO Npeay-
npexaeHne npopoyvyeckn onpasganocb. locneacTteus aHTpPoMo-
reHHON (MPOM3BOAMMOM YeNOBEKOM) AEATENIbHOCTU NMPOSBAAIOTCS
B UCTOL,EHUMN MPUPOLHbIX PECYPCOB, 3arpsisHeHUK 6ruoctepbl OT-
X0JamMu Mpou3BoACTBa, paspyLlleHnn NpupoLHbIX 3KOCUCTEM, N3-
MEHEHWW CTPYKTYPbl MOBEPXHOCTU 3eMAN, UBMEHEHUUN KAMMaTa.
AHTpPONOreHHble BO3EACTBUSA NPUBOAAT K HAPYLIEHUIO NpaKTu-
YyecKu BCeX MPUPOLHbIX GMOTEOXUMUYECKUX LUKIOB.

B pesynbTaTe CXKUraHWsa pasNM4HOro TOmMauBa B aTmocdepy
eXerogHo BbibpacbiBaeTcs 0K00 20 MAPA T YrAEKUCI0ro rasa u
MornoWwaeTcsd COOTBETCTBYHLLEe KONMYECTBO Kucnopoga. Mpu-
poaHbin 3anac C02 B aTMocdepe cOCTaBNsSieT BEIMUNHY NMOpsAAKa

50 OO0 mnpa T. OTa BenMYMHa KonebneTcsa v 3aBUCUT, B HaCTHO-
CTW, OT BYNKAHWYECKON aKTUBHOCTM. OfHaKO aHTPOMOTreHHbIe
BbIOPOCHI YI/IEKUC/IOrO rasa NpesbIaloT eCTeCTBEHHbIE U COCTAB-
NAT B HacToAlLee BpemMa 60/bLIYIO A0/0 ero 06Lero Koam4yecT-
Ba. YBe/MYeHNe KOHLEeHTpauun yriekucnoro rasa B armocgepe,
COMpPOBOXAaKLLeeca pOCTOM KONMYecTBa aspo3onsa (Menkux yac-
TUL, NbIIN, CaXW, B3BECEA PAaCTBOPOB HEKOTOPbIX XUMMWUYECKUX
COeAVNHEHWNIA), MOXET MPUBECTM K 3aMEeTHbIM WU3MEHEHUSM Kun-
mMaTa U COOTBETCTBEHHO K HApYyLUEHMWIO CKNafblBaBLINXCA B Teue-
HWE MUMMIMOHOB NeT PaBHOBECHbLIX CBA3ei B Buochepe.

Bbi6poc B aTmocgepy NPOMbILWNEHHbIX Fa30B, BKAO YA LW NX
Takne coegnHeHuMa, KakK OKucb yrnepoga CO (yrapHblii ras),
OKMUC/bl a30Ta, Cepbl, aMMuaka n Apyrux 3arpasHutenei, npu-
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Puc. 59. 3arpsasHuTenn okpyxatollein npupofpi

BOAUT K YITHETEHWIO XWU3HeAesATeNbHOCTU PacTeHWUd U XMWBOT-
HblX, HAPYLWEHNSM OOMEHHbLIX NPOLLECCOB, K OTPaB/IEHUIO U TU-
6enn XUBbIX OPraHn3MoB.

3arpsasHeHne NpupogHONR cpedbl. MNMosBneHNe B MPUPOAHON
cpefe HOBbIX KOMMOHEHTOB, Bbl3BaHHOE AeATENIbHOCTbLIO Yesno-
BeKa WM KaKUMWU-NNOO0 TPaHAMO3HbIMW NPUPOAHLIMKU ABME-
HUSMKU (HanpuMmep, BYNKaHUYeCKON AeATeNbHOCTbIO), XapakTe-
PU3YIOT NOHATMEM 3arpasHeHune. B obuiem Buie 3arpsasHeHne —
3TO HanMuue B OKpYXXallW el cpede BpeAHbIX BELLECTB, Hapy-
Wwarwmnx QYyHKLMOHMPOBaHUE 3KONOTUYECKUX CUCTEM UAUN KX
OTAENbHbLIX 3IEMEHTOB U CHMXKAKO LW MX Ka4yeCcTBO cpefbl C TOUKHU
3peHNs MPOXWUBAHUA YenoBeKa WM BeAeHWS UM XO3SMCTBEH-
HON AeATEeNbHOCTMK.

K 3arpasHuTenam OTHOCHAT BCe Te BelWecTsa, ABAeHUA, Npo-
LLeccbl, KOTOpble B JaHHOM MeCTe, HO He B TO BPEMSA N He B TOM
KONNYeCcTBe, KakKoe e€CTeCTBEHHO AN NPUPoAbl, NOABNAKTCA B
OKpYy>Kar L en cpege n MOryT BbIBOAUTH €6 CUCTEMbI M3 COCTOS-
HUa paBHoBecus (puc. 59).
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JKonornyeckoe fecTBuMe 3arpsA3HAWUX areHTOB MOXET
NPOABNATLCS MNO-Pa3HOMY; OHO MOXET 3aTparueatb 1M60 OT-
feNnbHble OpraHu3mbl (MPOSABAATLCA HA OPraHM3MEHHOM YpOB-
He), nn6o nonynauun, 6MOLEHO3bI, 3KOCUCTEMbI U Aaxe 6KMO-
chepy B LENOM.

Ha opraHu3smMeHHOM ypOBHE MOMyT NPOMCXOANTL HapyLUeHue
OTAeNbHbIX PU3NONOTNYECKUX (DYHKLUIA OpraHn3mMoB, M3MeHe-
HUEe UX MOBeAEHUA, CHUXEHMNEe TEMNOB poCTa U pasBUTUSA, CHU-
XeHue yCTOWYMBOCTM K BO3AENCTBUAM WHbIX Hebnaronpuar-
HbIX (DaKTOPOB BHELUHEN cpefbl.

Ha ypoBHe nonynauunit 3arpisHeHne MOXET Bbl3blBaTb U3Me-
HEHMA UX YNCNEHHOCTU U BMOMACCHI, POXAAEMOCTM N CMEPTHO-
CTW, a TaKXXe W3MEHEHUA CTPYKTYpbl, FO40BLIX LUKNOB MUTpa-
LWMA 1 paga Apyrnx GyYHKLMOHaNbHbIX CBONCTB.

Ha 6MOLEHOTMYECKOM YPOBHE 3arpsa3HeHue CKasblBaeTcs Ha
CTPYKTYpe M pYHKUUAX coobwecTB. OfHM N Te Xe 3arpA3HAto -
Wue BewecTBa NO-pa3HOMY BAMSAKT Ha pa3Hbie KOMMNOHEHTbI CO-
o6wects. COOTBETCTBEHHO MEHAKTCSA KO/IMYECTBEHHbIE COOTHO-
WeHns B 6MOLEHO3e, BNAOTb A0 MOIHOTO MCYE3HOBEHUSA OAHUX
(hopM 1 MosABMEHUA ApYyrux. M3meHseTcs NpoCTpaHCTBEHHas
CTPYKTypa coo6LWecTB, Lenn pasfioXKeHns (LEeTPUTHbIE) Ha4yu-
HaloT npeo6nagaTb Hag NAacTOULWHLIMUY, OTMMUPaHWE — Haj Mpo-
AYKUWNENR.

B KOHEYHOM cuyeTe MNPOUCXOAWUT Aerpagaumsa 3KOCUCTEM,
YXYLLWeHNe NX KakK 3/IEMEHTOB Cpefbl YeoBeKa, CHUXKEeHNE No-
NOXWUTENbHON ponn B hopMuUpoBaHMKU Guochepbl, 06ecLeHnBa-
HWe B XO3AMCTBEHHOM OTHOLUEHUMN.

Pa3nuuyaloT NpUPOLHOE U aHTPOMNOreHHOe 3arpsA3HeHus.
MpupoaHOe 3arpsisHeHWe BO3HWKAET B pe3y/ibTaTe eCTEeCTBEH-
HbIX MPUYMUH: U3BEPXEHUS BY/IKAHOB, 3eMNeTPACEHUN, KaTacT-
pPOhUUECKUX HABOAHEHWUI U NOXapoB. AHTPOMNOreHHoe 3arpsas-
HeHWe — pe3ynbTaT AesTeNbHOCTU Ye/0BEKA.

3arpssHAato L ne BewecTBa, BOSHUKLWINE B pe3ynbTaTe X034W-
CTBEHHON [AeATeNbHOCTM Yen0BeKa, WU WX BAWSHUE Ha cpegy
O4YeHb pa3Hoo6pasHbl. K HAM OTHOCATCA: COEAMHEHUS Yriepo-
[a, Cepbl, a30Ta, TAXKEe/Nble MeTanbl, pa3fiMyHbie OpraHu4eckKme
BelL,eCcTBa, UCKYCCTBEHHO CO3JaHHble MaTepuanbl, pagnoakTuB-
Hble 31eMeHTbl U MHOTFOe ApYroe.

Tak, MO OUeHKaM 3KCMEepTOB, B OKeaH €XerofHo nonagaer
0K0n0 10 MAH T HethTU. HedTb Ha BOoAe 06pasyeT TOHKYHO MeH-
Ky, MpenaTCcTBYIOLWYK rasoo6MeHy MeXAy BOAOW M BO3LYXOM.
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Ocepflaf Ha AHO, He(Tb NonagfaeT B JOHHblIe OTNOXEHUSA, e Ha-
pyllaeT ecTECTBEHHbIE NPOLECChl XXMN3HEAEATENbHOCTU JOHHbIX
XXUBOTHbIX U MUKpoOpraHn3amoB. Kpome HeTW, 3HAUYUTENbLHO
BO3POC BbIOPOC B OKeaH ObITOBbIX U MPOMbILIIEHHbBIX CTOYHbIX
BOA, cOofepXalwmnx, B YaCTHOCTU, Takue onacHble 3arpsasHuTe-
NN, KaK CBUHEL, PTYTb, MblWbAK, 06najalowme CUIbHbIM TOK-
cnyeckum pgeinctemem. DOHOBble KOHLUEHTpauuuM TaKux Be-
WeCcTB BO MHOTMX MECTax yXe NnpeBbllUeHbl B LeCATKMN pas.

KaXablil 3arpA3HUTeNlb 0Ka3blBaeT OMpejefieHHOe oTpuLa-
TeNbHOE BO3JeiCTBME HA MPUPOJY, NO3TOMY MX NMOCTYM/eHNEe B
OKpYy>XaloLlyto cpefy LO/MKHO CTPOro KOHTpoONMpoBaTbcsa. 3ako-
HOLATeNbCTBO YCTAaHABAMBAET AN KaXOro 3arpsAsHaloLWwero
BellecTBa MpeAenbHo gonyctumblin copoc (MAC) u npeaenbHo
ponyctumyto KoHueHTpayuto (MAK) ero B npupoaHoii cpege.

MpegenbHo ponycTumbiin cépoc (MAC) — 310 macca 3a-
rPA3HAKLWEro BellecTBa, BblOpacbiBaeMoro oTAe/lbHbIMU UCTOY-
HMKaMK 3a eUHULY BPEMEHU, NPeBbILLEHNEe KOTOPOA NPpUBOAMT
K He6naronpuaTHbLIM NOCNEACTBUAM B OKpYXatolel cpefe Unu
onacHo AnA 340P0BbSA YenoBeKa.

MpegensbHo gonycTumas KoHueHTpauyus (MAK) noHuma-
eTcA KaK KONM4ecTBO BPELHOrO BelLecTBa B OKpYyXawl e cpe-
fe, KOTOpOoe He OKasblBaeT OTpPMLATENbHOr0 BO3AENCTBUA Ha
3[40POBbE YenoBeKa WUAW ero NMOTOMCTBO MPWU NOCTOSAHHOM WK
BPeEMEHHOM KOHTaKTe ¢ HUM. B HacTosilee BpeMs npu onpege-
neHuun MNAK y4ynTbiBalOTCA He TONIbKO CTeNeHb BAUAHNSA 3arpas-
HUTEeNei Ha 340POBbe YENOBEKA, HO M BO3JENCTBME UX HA XMU-
BOTHbIX, pacTeHus, rpnobl, MUKPOOPTraHM3Mbl, a TAKXE Ha Npu-
pogHoe coobLecTBO B Le/1IOM.

CneuunanbHble cnyX6bl MOHUTOPUHra (HabnaeHNsa) oKpyxato-
Wei cpefbl OCYLLECTBAAIOT KOHTPO/b 3a COO/M0EHNEM YCTAHOB/IEH-
HbiXx HopmaTtmeoB MAC n MAK BpeaHbIX Bew,ecTB. Takue cnyxobl
co3faHbl BO BCeX paiioHax cTpaHbl. OCO6EHHO Ba)Ha UX po/b B
KPYMHbIX ropofgax, B6/M3N XUMWUYECKUX MPOU3BOACTB, aTOMHbIX
3N1eKTPOCTaHUUA W APYTMX NPOMbIL/IEHHbIX 06beKTOB. CnyX6bl
MOHUTOPUHIa UMEKT NPaBo MPUMEHATb MPefYyCMOTPEHHbIE 3aKO-
HOM Mepbl, BNAOTH A0 NPMOCTAHOBKM NPOM3BOACTBA U NOObLIX pa-
60T, eCiM HapyLalTCa HOPMbl OXPaHbl OKPYXatloL e cpeabl.

OrpomMHble macwTabbl MCNOMb30BAHWUA NMPUPOLHBLIX PecypcoB
NpUBENU K 3HAYUTENbHOMY M3MEHEHMWI0 NaHAWaMToB B HEKOTO-
pbIX pernoHax (Hanpumep, B YronbHbiX 6acceilHax). Ecnm Ha
3ape UMBUAM3ALUN YeOBEK MCNONb30BaN ANA CBOUX HYX[ BCe-
ro oKosio 20 XMMWUYECKUX 3/1eMeHTOB, B Hayane XX B. 0K0/0
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60, To ceityac 6onee 100 — nouTtm BCHO Tabnuuy MeHaeneesa.
ExerogHo po6biBaeTcs (M3BNeKaeTca U3 reocgepbl) 0KOMIO
100 mnpg T pyAbl, TONAKWBA, MUHepPabHbIX YA0OPeHWIA.

BbiCTpbIli pocT NOTpe6GHOCTEl B TONAMBE, MeTannax, MMHepanb-
HOM Cblpbe 1 UX f06blYe BefyT K UCTOLLEHUIO 3TUX PECypCosB.

JKONOrMYeCcKUn NpuHLMN NpesenoB rnacut: «Pecypchl orpa-
HWYEHbl U He AO/MKHbI PacXoA0BaTbCA BNYCTYH; HeNb3sa 6ecKo-
HEYHO OTKPbIBaTb HOBblE PECYPChI».

Bruocthepa 3emnun cnocobHa K camoperynaymmn, oHa MoXeT Bbl-
JepXaTb U UCNPaBUTL pe3yibTaTbl HEPa3yMHOro BMeLLATe/IbCTBA
yenoseka. Ho Bcemy ecTb npegen. CerogHa Mbl JOCTUTN 3TOrO
npejena v CTOMM Ha Kpar 3KOM0rMYeCcKOon nponacTu.

BoT faneko He MonHas KapTWHa 3KONOTMYECKON cuTyauuu
Ha Halleil nnaHeTe B HacTosAlWee BpeMs. [laxe OTAeNbHbIe ycne-
XN MPUPOAOOXPAHHON AeATeNbHOCTU He MOTYT 3aMeTHbIM 06pa-
30M M3MEHUTb 06WKMii X04 npouecca Nary6HoOro BANAHUA LUBK-
numsaunum Ha coctosHue 6uocdepslt.

AHTponoreHHas AesTeNbHOCTb. 3arpssHNTenu

L OKpy>Katoleit cpegbl. MpegensHo gonycTUMbIA copoc
(NAC). MpepenbHo gonycTumas KoHueHTpauyma (MNAK).
MOHUTOPUHT.

1. TToyemy y4yeHble CYNTAIOT, YTO YE/I0BEK CTAHOBMUTCA
reos0rMYeckoi cunoin? 2. Kakoe BAnsiHWe oKasbiBaeT
X03A/CTBEHHASA AeATENbHOCTb Ye/0BEKA HA OKPYXatoLLyto
cpegy? 3. UTo Takoe npefenbHO gonycTumblii copoc (MAC)
3arpasHqaowero sewectsa? 4. Uto NnoOHMMaKOT NOA NpejefibHO
ponyctumoli KoHueHTpauunei (MAK) BpegHoro sewectsa?

5. Kakyto paboTy BbINOAHAKT CAYXObl MOHUTOPUHTA
oKpyXatoueli cpefbl?

BbisicHUTe, KaKoBa 3KONOrMyeckas cuTyayns B Balem
pernoHe. CBAXMTECh CO CMYXXGaMnU MOHUTOPUHTA

M 3KONOTUYECKUMM 06bEAUHEHUAMN B Ballem palioHe.
MprvMuUTe yuyacTre B pa6oTe No BbiABAEHUIO UCTOYHUKOB
3arps3HeHNs OKpyXarol e cpeabl.

Matepuan gnsa o6cyxaeHus

Mbl He MO>XeM co3faBaTb MAW paspyllaTb MAaTEPUIO; Mbl MOXKEM
MNWb W3MEHATHL ee opMmy. Mbl HMYEro He MOXKEM BbIGPOCMTH, B
TON UAN MHOI hopme BCE OTXO/bl OCTAKTCS C HAMU HaBcera.

B HacTosiwee Bpems ob6uwasd MOWHOCTb UCTOYHUKOB aHT pPoO-
MOreHHOro 3arpsi3HeHUs BO MHOTUX Clyyasx MPeBOCXOAMT MOLL-
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HOCTb €CTEeCTBEHHbIX. Tak, NPUPOAHbIE UCTOYHUKA OKUCK a30-
Ta BblbpacbiBaloT 30 MIH T. a30Ta B rof, a aHTPONOreHHble —
35—50 MH T; ABYOKWUCK Cepbl, COOTBETCTBEHHO, 0KOMO 30 MAH T
n 6onee 150 MAH T. B pesynbTaTe AesATEeNbHOCTU 4YenoBeka
CBMHUA nonagaeT B 6uoctepy noyTun B 10 pa3 6onblie, yYem B
npouecce NPUPOAHbLIX 3arpsa3HeHnil.

Mo oueHkam cneuuwanucTOoB, NPU COXPAHEHUN COBPEMEHHbIX
TEeMnoB A00blYM U NOTpebneHns pasBefaHHble 3anacbl HedpTHU
6yayT wncuyepnaHbl y>ke yepe3 30 neT, rasa — uyepes 50, yrna —
yepe3 200 neT. AHanornyHaa cuTyaumna crod>Kunacb He TONbLKO C
3HepreTUYECKMMM pecypcammu, HO U ¢ MeTannamun (UCTOLWEeHNe
3anacoB aflOMUHUA oXkugaeTca yepes 500—600 neT, >kenesa —
yepe3 250 neT, uMHKa — uepes 25, cBMHUA — 4Yepe3 20 neT) u
MUHepanbHbIMW pecypcaMu, Kak, Hanpumep, acbecT, cnwoja, rpa-
duT, cepa.

Kakue BbIBOAbI CneayeT caenatb U3 NpuBedeHHbIX npuMepoB? Ka-
KVe NyTW peLleHns 3Toin Npobaembl Bbl MOFK 6bl NPeAnoXnUTb?

5.2. ATmoctepa —
BHeLWHASA 060/104Ka 6uocgepsl.
3arpsasHeHue atmocepbl

ATmochepa 3emnu. Macca atmoctepbl Haleild naaHeTbl HK-
UTOXHa — BCEro MWb 0HA MUANNOHHAsA Macchl 3emaun. OgHako
ee posb B MPUPOAHBLIX Mpoueccax 6mochepbl orpomHa. Hanmuue
BOKPYI 3eMHOr0 liapa aTmocdepbl onpefgenseT o6wumii Tenno-
BOV Pe>XMM MOBEPXHOCTW Hallei nnaHeTbl, 3aWuuLaeT ee OT
BPeAHbIX KOCMWYECKOT0 U YynbTpadumoneToBOro W3Ny4YeHUil.
Llupkynsunsa atmoctepbl OKasbiBaeT BAWSHWE HA MECTHbIE K/N-
MaTuyecKme yCNoBUA, a Yepe3 HUX — Ha PeXxum pek, NMoYBEHHO-
pacTUTeNbHbIA MOKPOB M Ha Npouecchl penbeyoobpa3oBaHus.
CoBpeMeHHbI ra3oBblii cocTaB aTmocepbl — pe3ynbTat 4nu-
TeNbHOr0 MCTOPUYECKOro pa3BUTUS 3eMHOro wapa. OH npejcTas-
nseT coboii B OCHOBHOM Fa3oBYH CMeCb [BYX KOMMOHEHTOB — a30-
Ta (78,09%) n knucnopopa (20,95%). B Hopme B HEM NPUCYTCTBY-
IOT Takxe aproH (0,93%), yrnekucnblit ra3 (0,03%) n He3Hauu-
TeflbHble KONMYeCTBa WHEPTHbIX ra3oB (HEOH, renuid, KPUMTOH,
KCEHOH), aMMMaKa, MeTaHa, 030Ha, AUOKCMAO0B Cepbl U APYIMX ra-
30B. Hapsigy c razamu B aTmocdepe COAepXaTcs TBepAble 4acTu-
Ubl, NOCTynawLme ¢ NOBEPXHOCTM 3emaun (Hanpumep, MPOAYKTbI
ropeHns, BY/IKAaHWYECKON [eATeNbHOCTU, YaCTULbl MOYBbI) M K3
KocMoca (KocMuueckas MNbifb), a TakXe pasnyHble NPOoAYKThI
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pPacTUTE/IbHOro, XWBOTHOFO WM MUKPOOGHOro MPOUCXOXAEHUSA.
Kpome TOro, BaXXHYy0 posib B aTMocepe urpaeT BOAAHOW nap.

Hanbonblee 3HaYeHMe A1 Pas3/iIMYHbIX 3KOCMCTEM WUMEKT
TpW rasa, BXOASAWMX B COCTAaB aTMOC(epPbl: KNCAOPOA, YrieKuc-
NblA ra3 1 a3oT. ITW rasbl y4acTBYHT B OCHOBHbIX GMOreoXmmMu-
YECKUX KPYroBopoTax.

Kuncnopof urpaeT BaKHelWYy pofib B XXW3HU 6OMbLINHCTBA
XXUBbIX OPraHM3MOB Ha Halueli nnaHeTe. OH HeO6X0AUM BCEM ANiA
gblxaHusa. Kucnopopg He Bcerga BXOAWA B COCTaB 3eMHOM aTMO-
chepbl. OH NOABUNCA B pe3ynbTaTe XU3HEAEATeNbHOCTU (POTO-
CMHTe3npywwWwmux opraHusmos. lMopg geiicTBuem ynbTpaduonero-
BbIX Nny4yeit kucnopod (02) npespaliancsa B 030H (ero mosekyna

codepXuT Tpu atoma kucnopoga — 03). Mo mepe HakKonaeHums

030Ha Npoun3oLLio 06pa3oBaHMe 030HOBOIO C/10 B BEPXHUX CNOAX
atmocepbl. I Tenepb 030HOBLIWA CNOM, KaK 3KpaH, HafleXHo 3a-
WuuLaeT NOBEPXHOCTb 3eM/n OT YNbTPaguoNeTOBON COMHEYHON
paguauunun, rmbenbHOM ANs XWBbIX OPraHM3MoB (CM. puc. 73).

CoBpemeHHas aTMoc(epa COLePXMUT efBa N1 ABaALaTy 4acTb
Kucnopoga, UMeKLLerocs Ha Hawei nnaHeTe. naBHble 3anachl
Kucnopofa cocpefjoToyeHbl B Kapb6oHaTax, B OpraHW4eckux Be-
W ecTBax M oKcupax, YyacTb KMcnopofa pacTBopeHa B Boge. B art-
mMocgepe, No-BUANMOMY, CNOXMWUNOCH NPUBIN3NTENbHOE PABHOBE-
cue Mexay Npou3BOACTBOM KMC/iopoda B npouecce POTOCUHTE3A
M ero notpebneHMeM >XUBbLIMW opraHu3mamu. Ho B nocnefHee
BpeMs MosiBMNacb OMAcHOCTb, YTO B pe3yfnbTaTe Yes0BEYECKOA
[0eATeNnbHOCTM 3anacbl KUcnopofa B atMocdepe MOryT YMeHb-
wuTtbca. Ocobyro onacHOCTb NpeAcTaBnseT paspyLlleHe 030HOBO-
ro cnos, KOTopoe HabnfaeTcs B nocnefHue rogbl. boNbWNHCTBO
YUYEHbIX CBA3bIBAKOT 3TO C AeATe/IbHOCTHIO YeN0BeKa.

KpyrosopoT kucnopoga B 6uochepe HeobOblYaliHO CMOXEH,
TaK KakK C HAM BCTyMnaeT B peakLuo 601bWwOe KOMYECTBO Opra-
HWYECKNX U HEOpraHW4YecKMx BelecTB, a TakXXe BOAOPOS, CO-
e4NHSAACH C KOTOPbIM Kucnopog o6pasyeT Bogy. Cxema Kpyroso-
poTa Kucnopofa nokasaHa Ha pucyHke 60.

Yrnekuncnolil ra3 (guokcug yrnepofa) ucnonb3yetcs B npo-
Lecce hoTocuHTe3a AN ob6pa3oBaHUsA OpraHMYecKMX BELLECTB.
NmMeHHO 6narogaps 3TOMY MpoLeccy 3amMblKaeTCs KPyroBopoT
yrnepoga B 6uocthepe. Kak n kucnopop, yrnepos BxoauT B CO-
CTaB NOYB, PaCTEHWUI, XXMNBOTHbIX, Y4aCTBYeT B MHOroo6pasHbiX
MeXaHM3Max KpyrosopoTa Beuw,ecTs B npupoge (puc. 61). Co-
aepxaHue yrnekucnoro rasa (C02) B BO3gyxe, KOTOPbIA Mbl

BAbIXaeM, NMPUMEPHO OAMHAKOBO B Pa3/IMyHbIX paiioHax niaHe-
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YnbTpaduoneTosoe usnyueHme

Y-\ I N I N

Puc. 60. KpyrosopoT kucnopoga B 6uoctepe

Tbl. ICKNOYeHMe COCTaBNAT KPYMHbIE TOpoAa, B KOTOPbIX CO-
JepXXaHue 3TOro rasa B BO3yxe ObIBaeT Bbllle HOPMbI.

HekoTopble Koneb6aHus copepXaHWa YrneKucnoro rasa B
BO3JyXe 3aBUCAT OT BPEMEHMW CYTOK U Ce30Ha roga B AaHHOW Me-
CTHOCTU, a TakXe 6MOMaccbl pacTUTeNbHOCTU. B To e Bpems
nccnefoBaHMA MOKasblBaKT, YTO C Hayasla BeKa cCpefiHee coaep-
XaHue yrnekKucnoro rasa B atmocepe, X0TS U MeANEHHO, HO
MOCTOSAHHO YBENMYMBAETCA. YUeHble CBA3bIBAOT 3TOT NpoLecc
rnaBHbIM 06pa3oM C AeATeNbHOCTbIO Yen0BeKa.

A30T — He3aMeHUMbIA 6noreHHbIn anemeHT (N2), MOCKONb-

KY OH BXOAMT B COCTaB 6€/1KOB U HYK/IEMHOBbLIX KUCNOT. ATMO-
chepa — Hemcuyepnaemblil pesepByap a3oTa, OfHaKO OCHOBHas
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Yrnekucnolii ras
B atMocdepe

(CO)
Ocagku
paspyLwatoT
ropHble Mopogbl o
P PoA PacTeHuii 1 >XMBOTHbIE
BbIAENAT
yrnekucnblii ras
Mpun cxvrannm B MPOLECCe AbIXaHWs
nckonaemoro
TON/MBA ¥ NecoB
BblAenseTcs
yrnekucnblii ras
—r X —;
! PacTeHus
noraowarot
YrNeKncnblii ras
B npouecce
hoTOCMHTE3a
. [elicTBytoWNe ByNKaHbI
PacTBOpeHHbIit N rNy60KOBOAHbIE
yrnepog, BbiHO- BY/IKaHbl

ABNAKTCA UCTOYHUKaMK
yrnekmcnoro rasa

CUTCA B OKeaH

Mopckue opraHuambl

norfowatoT yrnepoa,
ymuparot

1 OMyCKaloTCs Ha HO

Yrons!
Pa3foXeHWe XMBOTHbIX
W pacTeHuit NpuBoaUT
K 06pa30BaHNI0 Al
Hedpre 1CKONaeMoro Tonnuea

OcafiouHble KapGoHaTHble

Mopckue opraHu3Mbl nopofpl nepemelyarTcs

06pa3yloT kapboHaTHble B rNly6MHY 3eMHON KOpbI
ocafouHble nopogpl

Puc. 61. KpyrosopoT yrnepoga B 6uocgepe
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MonHun

Okcugpl asoTa
B aTtmoccepe

YXMBOXble
6enku

AmmoHuid (NH,)
1 NOHbI aMMOHWUS
(NH)

W [104BE U BOfJE

Puc. 62. KpyrosopoT a3oTa B 61octepe

4acTb XMUBbIX OPraHM3MOB He MOXET HENOCPEACTBEHHO UCMNOMb-
30BaTb 3TOT a30T: OH AO/DKeH OblTb MpefBapuTeslbHO CBA3aH B
BMUE XUMUUYECKNX COEAUHEHWNIA.

YacTMyHO a3oT nocTynaeT U3 atmocgepbl B 3KOCUCTEMbl B
BUAE OKCuAa a3oTa, obpasytolerocs noj AeicTBUEM 3NeKTPU-
YeCKMX paspaaoB Bo Bpems rpo3. OgHaKo OCHOBHas YacTb a3oTa
nocTynaet B BOAY W MOYBY B pe3ynbTaTe ero 6M0M0rmyeckoi
thmkcauun. CyuecTByeT HECKO/IbKO BUAOB 6aKTepuUin n cnuHe-3e-
NeHbIX Bogopocnei (K cyacTbl, BECbMa MHOFOYMUC/IEHHbIX), KO-
TOpble CNoCco6HbI hMKCMpoBaTb a30T aTMocdepbl. B pesynbTate
UX 0eATeNbHOCTU, a TakxXe 6narofaps pasnoXXeHU0 opraHuye-
CKMX OCTaTKOB B MOYBE pacTeHWA-aBTOTPO(bI MOAyYawT BO3-
MO>HOCTb YyCBanBaTb HEOOXOAMNMbIN a30T.

KpyrosopoTt a3oTa (puc. 62) TeCHO CBfA3aH C KpyroBopoTOM
yrnepoga. HecMoTps Ha TO, 4TO KPYroBOPOT a30Ta CNOXHEE, YEM
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MepBuyHbIE 3arpsA3HUTENN

B3Becu
+CseT

Yrnesogopopab! HTOpUYHbIE 3arpa3HUTENM
YrapHblii ras O30H, MNAH

Okcuabl asota

rn MoHookcuz asoTa

Meun, cxuratowme oTxonbl [Nnokeng cepbl

YrosnbHble 3/1eKTPOCTaHLNN

Puc. 63. 3arpssHstoume atmochepy BbIOPOChI MPOMbILLMEHHbIX Npeanpu-
ATUN

KpyroesopoT yrnepofa. Kak npaBuio, a3oT NpoOXOAUT CBOI Kpy-
roBopoT 6bICTpee.

[pyrve cocTaBHble 4acTW BO3JyXa He Y4aCTBYHT B 6MOXUMU-
4YeCKMX KPYroBopoTax, HO HanMuyue GOMbLIOIO KOJMYecTBa 3a-
rpsA3HNTeNen B aTMOCHepe MOXET MPUBECTU K CepPbe3HbIM Hapy-
IWWEHMAM B KPYroBOpPOTax BUOTeHHbIX 3/1IEMEHTOB.

3arpasHeHue atMocdepbl. Pa3nnyHbie HeraTuBHbIE M3MEHEHUSA
aTMocepbl 3eMn CBA3aHbI,FNaBHbIM 06pa3oM,C U3MEHEHNEM KOH-
LeHTpaLumn BTOPOCTENEHHbIX KOMMNOHEHTOB aTMOC(EPHOT0 BO3AYyXa.

CyuwecTByeT fBa rflaBHbIX WCTOYHMKA 3arps3HeHUs aTMo-
cthepbl: eCTECTBEHHbIA M aHTPOMOTEHHbIA.

EcTeCcTBEHHbIi NCTOYHUK — 3TO BY/NKaHbI, NblbHbIE OYpU,
BblBETpMUBaHUeE, NleCHble MOXapbl, NPOLECCHl Pa3noXeHusa pac-
TEHWA M XUBOTHbIX. K OCHOBHbIM aHTPOMNOreHHbIM WCTOYHU-
KaM 3arpfasHeHnWs aTmocdepbl OTHOCATCA NpeanpuaTUA Ton-
NWBHO-3HEPTETNYECKOTO KOMMNJeKca, TPAHCNOPT, pasnunyHble
MalWMHOCTPOUTeNbHbIe NpeanpuaTnsa (puc. 63).

CerofHsa yXxe fiCHO, 4TO Ntob6as 4yenoBeyeckas AesATENbHOCTb,
BAMAKOLLAA Ha (hU3NYecKne CBONCTBA TN XMMUYECKUIA COCTaB aT-
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mMocdepbl, MOXeT Bbl3BaTb Cepbe3Hble NOCMELCTBUS, B TOM 4Yuc/ie
rnobanbHble U3MEHEHUS KMMaTa Ha nnaHeTe. Ecan yenoBeyvecTBo
He CMOXET NPUHATbL CBOEBPEMEHHbIE Mepbl MO 3aliuTe aTMocdepsl
OT 3arpsisHeHui, TO ero XAyT KatacTpouyeckne nocneacTeums.

MomuMo rasoobpasHbiX 3arpA3HAOLLNX BELLECTB, B aTMochepy
nocTynaeTt 60/bLLIOe KOMMYECTBO TBEPAbIX YacTuL. ITO Mblfb, KO-
MoTb M caxka. bonblWyo 0NacHOCTb rauT 3arpsisHeHe NPUPOLHOIA
cpeabl THXeNbIMU MeTannamu. CBUHeL, KagMUi, pTyTb, Meflb, HU-
KeNb, LUWHK, XPOM, BaHafguii cTanu MpPakTUYeCKW MNOCTOSAHHbLIMU
KOMMOHEHTaMW BO3AYyXa MPOMbILLIEHHbIX LeHTPOB. OCO6EHHO OCT-
po cToUT Npo6ieMa 3arpsa3HeHUs BO34yXa CBUHLLOM.

FnobanbHoe 3arpsA3HeHne aTMOCHEpPHOro Bo3fyxa CKa3blBaeT-
CA Ha COCTOSHMW MPUPOJHBLIX 3KOCUCTEM, B NepBYI o4vepedb —
Ha 3e/1IeHOM MOKPOBE Hallel MAaHeThl.

OCO6eHHO CUILHO CTpajaloT 3efieHble HacaXfeHua B MNpo-
MbILIEHHbIX TOpofax, atmocdepa KOTOPbIX COAEPXUT 60/b-
LOoe KOMMYECTBO 3arpA3HALLUX BeLecTs.

Camo4yBCTBME pacTeHWii MOXeT 6biTb OAHWM M3 CaMbIX Ha-
rNAAHbIX NOKasaTenen coctoaHnsA Guocdepbl B LaHHOM pernoHe.

ATwmocgepa. CocTas Bo3gyxa. Kucnopog. Yrnekucnbiii
ras. A3oT. O30HOBbI cnoii. buoreoxummnueckme
KPYroBopoThl.

1. Kakoii cocTaB umeeT atmocepa? 2. 3a CUET Yero

. noanepXunBaeTcs OTHOCUTENbHO MOCTOAHHbLIN cOCTaB
atmocdepbl? 3. Kakue BuAbl feATebHOCTU YeN0BeKa MOTyT
HapywunTb paBHoBecne B atMoctepe? 4. Kakne UCTOUYHUKM
3arpssHeHnsa atmocgepbl BaM M3BECTHbI? 5. UTo Takoe
KMUCNOTHbIE AOXAN N KaKO Bpef OHU HaHOCAT? 6. Kakue
O0NacHOCTM TaaTCA B 3arpsA3HeHNN atMmochepbl?

X 1. BbIACHWTE OCHOBHble UCTOYHWKMN 3arpsA3HEHUSA aTMOCHepsl
B Balleil MecTHOCTU. NccnepyiiTe pacTeHns, obutarowme
B6/1M3M aBTOCTpaj, NPOMbILIEHHbIX 06bEKTOB. KaKne 13 HUX
B 60NbLIEl CTENEHW CTpajalT OT 3arps3HeHNs aTMocdepsl,
KaKue NoBpeXAeHUs Y HUX MOosiBASOTCA?

2. Kakue BUfbl OPraHW3MOB, KpOMe pacTeHWii, cTpagaroT
0T rno6anbHOro 3arps3HeHns aTmocdepsl? Mpueegunte
npuMepbl HEMOCPeACTBEHHOTO U ONOCPef0BAHHONO BAUSHUS
aHTPOMOTEeHHOro 3arps3HeH s aTMocHepbl Ha XUBbIE
OpraHu3mbl.
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Matepuan gnsa obcygeHus
Mo faHHbIM yuyeHbiX (1990 r.), e>KerogHo B MuUpe B pe3ynbTaTe
LesTeNbHOCTMW YenoBeka B aTmocepy nocTynaeT 255 mnpg T
okcupos yrnepoga, 190 MAH T OKCUAOB cepbl, 65 MNH T OKCUAOB
asoTa, 1,4 MaH T xnopTopyrnepogos (ppeoHOB), opraHuye-
CKMe COefMHEHWA CBWUHLA, YrnesofopoAbl, B TOM 4uUC/e KaHLUepo-
reHHble (Bbi3blBatolne 3abonesaHne pakom). 3TOT CNUCOK MOXK-
HO MPOLOMXKUTb.

YTo NnponsoiieT, ecnm cutyaumnsa He nameHntca? Kakue mepbl,
Ha Ball B3rnaj, Heo6XoAUMO NPUHATL B MepBYIO oYvepesb?

5.3. MNouBa — 6MOKOCHaA cucTema.
3arpsasHeHve Noysbl

MoyBa — BEPXHWIH CNONA cywmn, o6pa3oBaBWINACA NOA BAUAHM-
€M PacTeHW, XMBOTHbLIX, MUKPOOPraHM3MOB 1 KNMMaTta U3 ma-
TEPUHCKUX TOPHbIX TMOPOA, Ha KOTOPbIX OH HaxoguTcs
(puc. 64). 3TO BaXKHbIW U CNOXHbLIA KOMNOHEHT 6uochepsl, Tec-
HO CBSI3aHHBIN C APYTUMU €€ YacTAaAMMU.

B nouBe CNOXHbLIM 06pa3oM B3aMMo-
LeACTBYHOT C/efyH LW e OCHOBHbIE KOM-
MOHEHTHI:

— MUWHepanbHble YacTuubl (Necok,
rnuHa), Boaa, BO3AYyX;

— [eTpUT — OTMepllee opraHuye-
CKOe BeLleCcTBO, OCTaTKM >XU3Hedes-
TE/IbHOCTN PACTEHUA U XXWUBOTHbBIX;

— MHOXECTBO >XMBbIX OPraHM3mMOB
oT feTputoaroB A0 pefyLeHTOB, pas-
naraluunx LeTpuT Jo rymyca.

Takum ob6bpasom, noysa — OUOKOC-
Has cucTema, OCHOBaHHada Ha fAuUHa-
MWYECKOM B3aMMOJENCTBUU MeXKay
MWHEpPanbHbIMU KOMMOHEHTamMu, geT-
puTOM, feTpuTodaramu N NOYBEHHbI-
MW opraHusmamu (puc. 65).

Puc. 64. CTtpoeHue noussbl B cBoem pa3BuTtUU M GoOpMUPOBAHUM
(B paspese): 1 — noacTmn- MOYBLI MPOXOAAT HECKONIbKO 3Tanos.
Ka; 2 — neperHoii; 3 — Monogble NOYBbI ABAAKTCA 06bIYHO pe-

cnoi  BbiMblBaHuA, 4 —
COI  HAKOMAGHAS  MUAHE- 3yNbTatoOM BbIBETPMBaAHUA MaATEPUH

panbHbiX coneid; 5 - nog- CKWUX roPHbIXx Mopog Wan nepeHoca oT-
rnoysa NOXEeHUs ocagkos (Hanpumep, annto-
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AeTput
(MepTBblE OCTaTKV pac-
TEHUIT 1 XMBOTHBbIX)

MuHepanbHble [Letputodaru
yacTuupl 1 pefyLeHTbl

Puc. 65. KOMMOHEHTbI MOYBbI

BUA). Ha aTux cyb6cTpatax nocenstoTcs MUKPOOPraHU3Mbl, nu-
WalkHWUKKN, MXW, TpaBbl, MeNKNe XWUBOTHble. [locTeneHHO
BHEAPSAOTCA ApPYrve BUAbI pacTeHU U XUBOTHBLIX, cOCTaB 6uo-
LLEHO03a YCNOXHAETCA, MEXAY MUHEPaSbHbIM CyO6CTPaTOM M XMU-
BbIMW OpraHu3MaMmn BO3HWKaeT Lenas cepus B3aMumocBssein. B
pe3ynbTate opMupyeTcs 3pesas noysa, cBONCTBa KOTOPOM 3a-
BUCAT OT UCXOAHOW MaTEePUHCKOI NOpPoAbl U KAnumarTa.

Mpouecc pa3BUTUA NOYBLI 3aKaH4YMBaeTCA, Korga jocturaer-
CA paBHOBecue, COOTBETCTBME MOYBbI C PacTUTENbHLIM MOKPO-
BOM U KNMMATOM, TO €CTb BO3HMKAeT COCTOSAHME CTAaOUNIBHOCTH.
Takum 06pa3om, M3MEHEHUS MOYBbLI, NPOUCXOAALLME B MpOLLEeC-
ce ee YOPMUPOBAHMA, HAMOMUHAKT CYKLECCUOHHbIE M3MeEHe-
HWS 3KOCMCTEM, C KOTOPbIMW Bbl MO3HAKOMUAUCH B rnase 4.

Kaxgomy Tuny noyB COOTBETCTBYIOT OMpefenieHHble TUMbI
pacTuTeNnbHbIX coobwecTB. Tak, COCHOBbIe 60pbl, KaK npaBuno,
pacTyT Ha Nerknx necyaHblX NOYBax, a ef0Bble fieca Npeanoyn-
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TaloT 6onee TAXenble U 6oratble NUTaTeNbHBIMU BeL,ecTBaMMU
CYTIMHUCTbIE NOYBHbI.

MouBa ABNAETCA KaK Obl XXWBbIM OPraHU3MoOM, BHYTPWU KOTO-
POro NPOTEKAalT pPa3finUHbIE CIOXKHbIE NpoLecchl. g Toro 4yTo-
Obl NoAfepXuBaTb MOYBY B XOPOLWEM COCTOAHUU, HEOOXOAUMO
3HaTb NPUPOLY OGMEHHbIX NMPOLECCOB BCEX €€ COCTABAA L MX.

MOBEPXHOCTHbIE CNOM MOYBbI 06bLIYHO COAEpPXXAaT MHOro oc-
TaTKOB PacTUTE/IbHbIX U XXWUBOTHbIX OPraHM3MOB, pa3foXeHue
KOTOPbIX NPUBOAUT K 06pasoBaHuto rymyca. KonmyecTso rymy-
ca onpegensieT NA0fOPOLME MOYBbI.

B nouBe o06uTaeT BENMKOE MHOXECTBO PasfiMUHbIX >XUBbIX
OpraHu3MoB, QOPMUPYHOLMNX CMOXKHYIO MULLEBYH AETPUTHYIO
ceTb: GakTepuu, MUKpPOrpubsl, BOJOPOCAU, MpOCTeliime, MON-
NKOCKWN, YJIEHUCTOHOTME W WX JIMYUHKW, [OXAEBble 4YepBU WU
MHOTMe gpyrue. Bce 3T opraHu3Mbl UTPaldT OFPOMHYHO pO/b B
(hbopMMpPOBaHUM MOYBbI U U3MEHEHUWN €e PUIUKO-XUMUYECKUX
XapaKTepucTuk.

PacTeHusa nornowakwT M3 MOYBbl HEOGXOAUMbIE MWUHeEpanb-
Hble BeulecTBa. OfHAKO NOCAe CMePTU PacTUTENbHbIX OpraHus-
MOB M3bATble 3/IeMeHTbl BO3BpawawTca B NoyBy. MMOYBEHHbIE
OpraHu3Mbl MOCTeNeHHO nepepabaTbiBalOT BCe OpraHu4veckume
ocTaTku. Takum 06pa3om, B eCTECTBEHHbIX YCNOBUAX MPOUCXO-
AWT NOCTOAHHbLIA KPYrOBOPOT BELLECTB B NOYBeE.

B MCKYCCTBEHHbIX arpoLeHo3ax Takoi KpyroBopoT Hapy-
WeH, TaK Kak YenoBeK M3biMaeT 3HAYNTENbHYH 4acTb CebCKO-
XO03ANCTBEHHOW MPOAYKUWUKN, MUCNONb3YyS ee ANA CBOUX HYX].
N3-3a HeyvyacTms 3TOW YyacTuM NPOAYKLUM B KPYroBOpPOTE NOYBa
CTAaHOBMTCA ManonaogopofgHoin. UTobbl M3bexaTb 3TOrF0 M no-
BbICUTb MMI0LOPOANE NOYBLI B UCKYCCTBEHHbLIX arpoLeHo3ax, ye-
NOBEK BHOCUT OpraHW4Yeckne u MuHepanbHble yaobpeHus.

3arpsizHeHuWe nNo4YB. B HOpPManbHbIX €CTECTBEHHbLIX YC/IOBU-
X BCe MPOLEcChl, NPOUCXOAALWME B MOYBE, HAXOAATCSA B PaBHO-
BeCuU. HO HepefKO B HapylleHUW PaBHOBECHOIO0 COCTOAHWUSA
NoYBbI NOBMHEH YeNoBeK. B pesynbTaTe pasBUTUSA XO3AWCTBEH-
HOW OeATeNbHOCTM 4Yes0BeKa MPOWCXOAMUT 3arpsisHeHUe, n3ame-
HeHMe cocTaBa MOYBbl U JaXe ee YHUUTOXEHMe.

FpomagHble nnaowaan nNAOAOPOLHLIX 3eMeNlb normbawT npu
FrOPHOMPOMBbILIIEHHbIX paboTax, MpU CTPOMTENbCTBE Npeanpu-
ATUW W ropofos. B HacTofilee BpeMs Ha KaXoro Xutens Ha-
Wen nnaHeTbl MPUXOAUTCA MEHEe O4HOMO rekTapa naxoTHON 3em-
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Puc. 66. 3Jpo3ns nouysbl

nn. U 3T He3HauymTeNbHble NOWaAn NPOAOMKAKT COKpawaTh-
€A U3-3a HEYMeNoi X03ACTBEHHON AesATeNbHOCTW Ye/0BEKa.

YHUUTOXEHMNE IECOB M €CTECTBEHHOTO TPaBAHUCTOr0 MOKPO-
Ba, MHOroKpaTHaa pacnawka 3emnn 6e3 cob6nogeHns npasun
arpoTeXHWKN MPUBOAAT K BO3HWUKHOBEHMWIO 3PO3UM MOYBbI —
paspyLleHunio U CMbIBY MNJOLOPOAHOIO C/I0S BOAOW M BETPOM.

B ecTeCTBEHHbIX YCNOBUAX CHOC MOBEPXHOCTHbIX CN0EB MpPO-
MCXOAUT MeANeHHO W He OTpaXaeTcsa Ha MAOLOPOAMU MOYBbI.
Ho Heymenas X03f/iCTBEHHas AEATENbHOCTb YeN0BEKa MOXET
CYL,ECTBEHHO YCKOPMUTb NPOLLECC 3PO3UMN.

Pa3fnnyaloT HECKONbKO BMAOB 3po3nm nous (puc. 66). BeTpo-
Bas 3po3us pacrnpocTpaHeHa, Kak MpaBuio, B 3aCyLW/IMBbIX 30-
Hax, Ha Mo4YBax, COofepXawmnX MHOr0O MEeNKUX MblNEBUAHbIX
YacTUL M NULWEHHBIX pacTUTeNbHOCTU. Pa3nnyaoT NoBcegHeB
HYI0 BETPOBYI 3p03ut0 (MO3EMKY) M NblfbHbIE, UK YepHble, OY-
pu. MocnegHne BO3HUKAKOT NPU CUAbHbBIX BETPAX M MOTYT Npak-
TUYECKN YHUUTOXUTb MIOJOPOAHLIA COI NOYBHI.

BogHaa 3po3ns MOXeT 6biTb NNOCKOCTHOMW, CTpyiAvyaTol,
0Bpa>kHOW, a TaK)Xe B BM/e CeNeBbIX NOTOKOB W OMNONO3HEN.

Mpu NIOCKOCTHOW 3p03UM NMPOUCXOAUT CMbIB MOBEPXHOCTHOIO
CN0S NOYBbI TaNbIMW BOAAMU W AOXAAMMN B 60Nee HU3KMe MecTa.
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Ctpyituataa (unmn 6oposguyaTtas) 3po3ns pasBuBaeTCa Mpwu
OPY>XXHOM TasiHWUW CHera BECHOW W B pe3ynbTaTe CUMbHbIX NUB-
Hell Ha CK/AOHAX, TMWEHHbIX PaCTUTENBHOCTH.

OBpa)kHas 3p03uUs pa3BMBaAeTCHA Ha CKAOHAX, NULWEHHbIX gpe-
BECHOWM pacTUTENbHOCTU, CO c/1abo pa3BUTOW PacTUTENbHOCTHIO.

CeneBble NOTOKW M OMONI3HNW — HauboMee onacHble (OPMbI
BOAHOI 3po3umn B ropax. Cenm (0T apabCK. NOTOK) — 3TO MOLL-
Hble Tpsi3eKaMeHHble MOTOKW, BO3HWKAKLIME HA TOPHBLIX CKJO-
Hax MOC/Ne CU/IbHbLIX J0XAEN.

MnogopoAune MOYBbI CUMTAOT BO30OHOBMMbIM PECYPCOM, HO
Bpemsa, Heob6xohumoe LN ero BOCCTAHOBNEHUA, MOXET UCYUC-
NATbCA MHOTMMU COTHAMU U faxke Tbicayamu net. Ha 3eMHOM
lwape eXerogHo TepAwTCA MUANMapAbl TOHH MNA0LOPOLHOrO
MOYBEHHOTO C/1I0A, YTO NMpPEeBbIWAET 06bEM BHOBb 06pasytoLLnx-
cA noys. Mo3TOMy 3p03MA B HACTOsALWEE BPeEMS CTasla CEPbE3HON
3Kofiormyeckoli npobnemoii.

CoBpemeHHas HayKa 1 npakTuka paspaboTtana mepbl 60pb6bI
C 3posueli. BaxHeliwne NpPOTMBO3IPO3UOHHLIE MepPONPUATUS
CpaBHUTENbHO MPOCTbl — pacnawka Monepek CKAOHa, MUHMU-
MafnbHOe HapyleHue CTPYKTYpbl MOYBbI TAXENOW TEXHWUKOWR,
BBeJEeHNe CeBOOOOPOTOB, COXPaHEHMEe pacTUTEebHOTO MOKPOBa.
bonee cnoXHble n goporne — 6opbba c oBparammn, nocagka ne-
CO3alWMTHLIX NOM0C, peKynbTueayusa (0T nat. — MOBTOPHO K
obpabaThbiBato) 3emenb.

OfHVWM 13 NOCNefCTBUIA yCUNEHUS NPOW3BOLCTBEHHON Aes-
TeIbHOCTN Yen0BeKa ABNAETCA WHTEHCUBHOE 3arpA3HeHue nouy-
BEHHOr0 NOKpoBa. B ponn OCHOBHbIX 3arpsi3HMTENeil NOYB Bbl-
CTynawT MeTannbl U UX COEJUHEHUS, PAJNOAKTUBHbIE 3N1EMEH-
Tbl, a TakKXe yAaob6peHUs M AQ0XUMMUKATbI, MPUMEHSEMble B
CeNbCKOM X03ACTBeE.

K Hanbonee onacHbIM 3arpsA3HUTENIAM NOYB OTHOCAT PTYThb U ee
CoefiNHEHNA. PTyTb MOCTynaeT B OKPYXXatoLLyo cpeay ¢ AA0XUMU-
KaTaMu, C 0TX04aMu MPOMbILW/IEHHbIX NPeANpUATUIA, cofepXa-
WUMKU MeTaNIMYECKYHO PTYTb U pPa3/IMyHbIE €6 COEJUHEHNS.

Ewle 60nee MaccoBblii 1 OMaCHbI XapaKTep HOCUT 3arpsiaHe-
HWe NMOYB CBUHLOM. N3BECTHO, YTO MPY BbiNIaBKe 0AHON TOHHbI
CBMHLA B OKPYXXal WY cpefy C 0OTX0AaMy BblOpacbiBaeTCs €ro
[0 25 kr. CoeiMHEHUA CBUHLA UCNONb3YIOTCA B KayecTBe goba-
BOK K GEH3MHY, MO3TOMY aBTOTPAHCMOPT SIBAAETCA CEPbE3HbIM
MCTOYHMKOM CBUHLLOBOTO 3arpsisHeHmns. OCO6eHHO MHOFO CBUH-
La B MoYBax BAOMb KPYMHbIX aBTOCTPag.
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B6113M KPYNHbIX LEHTPOB YEPHON ¥ LUBETHON MeTannypruu
MOYBbl 3arpA3HEHbl Xene3oM, Mefbl, LMHKOM, MapraHuem,
HUKenem, afloOMUHUEM W JPYTMMMK MeTannamn. Bo MHOrMx mec-
Tax UX KOHLeHTpauua B AecaTKu pas npesbiwaeT MAK.

PafnoaKTUBHbIE 3/1IEMEHTbI MOTYT nMonajaTb B MOYBY M HaKa-
NNWBaThbCA B Hell B pesynbTaTe BbiNajeHWsA 0CafKOB OT aTOM-
HbIX B3PbIBOB WU MPU YAANEHUN XULKUX U TBEPLbIX OTXOL0B
NMPOMBbIWNEHHbIX NpeanpuaTuil, A3C MAM Hay4HO-uccnenoBa-
TENbCKUX YUYPEXAEHUIA, CBA3AHHbIX C U3YYEHUEM W UCMNONb30-
BaHMWeM aTOMHON sHepruu. PagnmoakTUBHbIE BelecTBa U3 NOYB
nonagarwT B pacTeHMs, 3aTeM B OpraHM3Mbl XXMBOTHbIX U Yeso-
BeKa, HakKan/jmBarwTCA B HUX.

3HauYnTeNbHOE BAWSHWE HA XMMUYECKU cocTaB MOYB OKasbl-
BaeT COBPEMEHHOE Ce/ibCKOe X03AMCTBO, WMUPOKO UCMOMb3YloLLee
yoo6bpeHns 1 pasfiMyHbie XMMUYecKue BeuiecTBa AN 60pbObI C
BpeLUTENAMU, COPHAKAMU 1 60NE3HAMU pacTeHuii. B HacToAlee
BPeMS KO/IMYECTBO BELLECTB, BOB/IEKAEMbIX B KPYroBopoT B Mpo-
Llecce CefbCKOXO03SAWCTBEHHOW [efATeNbHOCTU, MPUMEPHO Takoe
Xe, 4TO 1 B MPOLeCcCce NPOMbILLIEHHOrO Npon3BoaCcTBa. [1pu 3TOM
C KaXAbIM rooM MNPOMU3BOACTBO U NPUMEHEHNE YA06peHNin 1 a40-
XMUMUNKaTOB B Ce/IbCKOM X03siiCcTBe BO3pacTaeT. Heymenoe n 6ec-
KOHTPOJ/IbHOE UCMNO/Ib30BaHNE UX NMPUBOAUT K HAPYLUEHUIO KPYTo-
BOpOTa BeLLecTB B 6uochepe.

Ocobylo omacHOCTb MNPeAcCTaBAsAT CTONKWME OpraHuMyeckue
COeMHEHMNA, MPUMEHAEMbIE B KauyecTBe A40XMMMKATOB. OHMU
HakKan/jvBawTCA B MOYBE, B BOAE, LOHHbIX OTNOXEHUAX BOLO-
eM0B. Ho camoe rnasHOe, OHW BK/OYAKTCA B 3KONOTUMYECKMeE
nuliesble Uenu, NepexoadaT U3 NoYBbl U BOAblI B pacTeHud, 3a-
TEeM B XXWBOTHbIX, @ B KOHEYUHOM MTOre nonagjarT C NuLLeil B op-
raHnM3Mm YenoBeKa.

[Mousa. 'ymyc. lNMoyBeHHbIe opraHn3msbl. lNnogopoaune
noyBbl. PekynbTunBayunsa. 3po3nsa Mnouyshbl.

1. YT0 Takoe noysa? 2. OT yero 3aBMCUT NJOLOPOLUNE NOYBbLI?
3. MoyemMy NoYBYy CpaBHUBAIOT CXUBbLIM OopraHn3Mom? 4. Yem
pas3nnyarTCAa KPYroBopoThbl BELLECTB B NOYBAX €CTECTBEHHbIX
61OLEHO30B M NCKYCCTBEHHbIX? 5. Kakune BuUAbl 3arpasHeHuns
MoYB BaM M3BECTHbI? 6. UTO Takoe 3p0o3na noysbl? KakoBbl
ee nocneAcTema? 7. B yem onacHOCTb 3arpsA3HeHns Moys?

8. C uem CBfA3aHO CUbHOE 3arpA3HeHne No4YB BOANU3K
NMPOMbILWIEHHbIX 06BLEKTOB U aBTO40pPOr?
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a 1. MpoHabnogaiTe 3a KPYroBOpoTOM BeLLECTB B MOYBE Ha
————— npumepe pasfioXXeHna pacTUTENIbHbIX 0CTaTKOB. O4MHAK0OBa
1N CKOPOCTb PasnoXeHnsd pacTUTeNbHbIX 0CTaTKOB? OT yero
OHa 3aBUcuT?

2. BblAcHUTE, KaKue yao6peHns n 40XMMUKaTbI
NMPUMEHSIOTCSA NPU BblpallMBaHUN CENbCKOX03ANCTBEHHOI
NpoAYKUUM B M3BECTHOM BaMm paiioHe. MPUMEHSAIOT Nn BallK
poanTenu yaobpeHus u A0XUMUKATbI NpPKU BblpalluBaHum
pacTeHUil Ha NpuycafeGHbIX N fauyHbiX yyacTKax? 3HaeTe nu
Bbl NpaBu/ia BHECEHUS XMMMUKATOB B MOYBY?

MaTepuan gna obcyxaeHus

MojcunTaHo, 4TO TONLKO 3a NocnefHee CTONETUE B pesyibTaTe
BOAHOW M BeTPOBON 3p03UN Ha NnaHeTe NOTEPSHO 2 MAPA ra nno-
[JOPOAHbIX 3eMeNlb aKTUBHOMO CebCKOX03AWCTBEHHOIO NOMb30BaHMS.

B Poccuiickoii ®Pefepaunm 3po3vmu nofABep>KeHo 66% naxoT -
HblX 3eMenb. TONbKO OT pocTa OBparoB TepAawTCcAa A0 25—
30 ThbIC. ra NnaxoTHbIX 3eMenb B rog. 3a nocnegHue 20 neT 3ana
Cbl TymMyca B noyBax cokpaTwunmcb Ha 25—30%.

HeynpaBnsiemoe BNWSIHUE HA KNUMAT B COBOKYMHOCTMW C He-
paunoHanbHbIM BeeHUEM CeNbCKOro X03fiicTBa (BHECEHME U36bI-
TOYHOrO KonuyecTBa ynobpeHWid unu cpeacTB 3alWMThbl pacTe-
HWiA, HenpaBWbHOE BefEHWE CeBO0OOpPOTa) CNOCOOHbI MPUBECTMW
K 3HAYUTE/IbHOMY CHU>XEHUIO MNOJ4OPOAMS MOYB, 6OMbLINM KOfe-
6aHnAM ypo>KalHOCTU KynbTyp. A Befb YMEHbLUEHME NPOU3BOA-
CcTBa NPOLOBONLCTBUA AadKe Ha 1% MOXKET npuBecTU K rubenu
0T rofofa fecaTKOB MUIINOHOB YeNoBek.

O6cyauTe M OLeHUTE CKafblBaloLWyOCcA cuTyauunto. Boamox-
Hbl 11 NYTW ee peleHunsa?

5.4. Boga —
OCHOBA YXM3HEHHbIX MPOLECCOB
B 6uoctepe. 3arpssHeHWe NPUPOAHbIX BOA

Boga — camoe pacnpocTpaHeHHOe HeopraHMyeckoe coeiuHeHNe
Ha Hawei nnaHeTe. Boja — OCHOBA BCEX XXU3HEHHbIX Mpolec-
COB, €AWHCTBEHHbIi UCTOYHWUK KWCNOPOAA B rNlaBHOM [BUXY-
WwemM npouecce Ha 3emne — (poTocuHTe3e. Boga npucyTcTByet
BO BCeil 6uocdepe: He TONbKO B BOJOEMax, HO U B BO3AYyXe, U B
MoyYBe, M BO BCEX XWBbIX cyulecTBax. MNocnefHue cogepxat Ao
80—90% Bopabl B cBOE 6uomacce. Motepn 10—20% BOAbI X U”-
BbIMW OpraHn3Mamu nNpuBOAAT K UX rnéenu.
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BogsHoli nap BOAAHOIA
nap
KoHgeHcaumns

TpaHcnupaummn

Ypep>kuBaetcs
B rnoyse

YpoBeHb TPYHTOBLIX BOJ,

[pyHTOBbIE BOABI

Puc. 67. KpyrosopoT BoAbl B npupose

B ecTecTBEHHOM COCTOAHMWM BOAa HMKOrga He cBO6OAHA OT
npumeceli. B Hell pacTBOpeHbl pa3nnyHbIE Fasbl U COMKN, HAXO-
OATCA B3BELUEHHble TBepAble yacTuuku. B 1 1 npecHoi Bogbl
MOXEeT cofepxaTbcsa 4o 1r conei.

Bonbwasa yacTb BCE/ BOAbI HA Halleli NiaHeTe cocpeaoTouye-
Ha B MOpPSX M OKeaHaX. 3amac NpecHOW BOAbl COCTaBNAET BCEro
2%. bonbwas 4acTb npecHbIX Bog (85%) cocpefoToyeHa BO
Nbfax MOAAPHbLIX 30H U NeAHNKOB. B0306HOBNEHME MpPECHbIX
BOL MPOUCXOAUT B pe3ynbTaTe KPYyroBopoTa BOAbl.

C nosiBMIEHNEM XXMW3HM Ha 3emJie KPYyroBopoT BOAbl CTan OT-
HOCUTENbHO CNOXHBIM, TaK KakK K NPOCTOMY AB/IEHWNIO pu3nyve-
CKOro mcnapeHus (npespawieHns Bogbl B nap) go6asunmcb 60-
Nnee CNOXHble MPOLECChl, CBA3aHHbIe C XW3HEAEATENbHOCTbIO
XUBbIX OpraHn3moB. K ToMy e po/ib YefoBeka Mo Mepe pasBu-
TUA ero feATenbHOCTU CTAHOBWUTCA BCe 60see 3HAYUTENbHONW B
3TOM KpYyroBopoTe.

KpyroBopoT BoAbl B 6uocthepe NPONCXOAMT Cnefyrowmm 06-
pa3om (puc. 67). Boaa BbinagaeT Ha MOBEPXHOCTb 3eM/IN B Buje
0cajKoB, 06pa3ytoWmnxXca M3 BOAAHOro napa atmocdepsbl. YacTb
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BbIMaBLWMNX 0CaAKOB MCNapsaeTca C MOBEPXHOCTM M BO3BpaLLaeT-
ca B aTtmocdepy B BuAe BOASHOrO napa. [pyras 4yacTb BOAbl
MPOHUKAET B NOYBY, BCACHIBAETCA KOPHAMM PacTeHWi 1 3aTeM,
npoias yepes pacTeHMs, ucnapseTcs B Npouecce TpaHcnupa-
uuu. TpeTbs YacTb NpocaymBaeTcs B rNy60Kue caou NoAgMoYBSI
00 BOJOYMNOPHbIX TOPWU3OHTOB, MOMOMHAS MNOf3EMHble BOjbI.
YeTBepTas YacTb B BUAE NOBEPXHOCTHOrO, PEYHOTO U NOJ3EMHO-
ro CToKa CTeKaeT B BOJOEMbl, OTKyfla Tak)Xe ucrnapsetcs B aT-
mMoctepy. HakoHel, 4acTb WCMOMb3YETCH XWBOTHbIMWM W MO-
TpebnaeTCsa YeNOBEKOM A1 CBOMX HYXfA. Bcs ucnapuswascs u
BepHyBLW asics B aTMocepy Boja KOHAEHCUPYETCS U BHOBb Bbl-
najgaeT B Ka4yecTBe 0CafKOB.

Takum 06pasom, OfWH M3 OCHOBHbIX MyTeli KpyroeopoTa BoO-
Abl — TpaHcnupauus, To ecTb 6UONOrNYECKOe UCnapeHue, ocy-
WecTBNSETCA PacTEHUAMU, MOALEPXMBAS WX XKU3HeAeATeNb-
HocTb. KonnuecTBO BOAbLI, BbiAENAKLLEECA B pe3y/ibTaTe TpaHc-
nupayun, 3aBUCUT OT BMJa PacTeHWU, TNa pacTUTENbHbIX CO-
obwecTs, X 6GMOMAacChl, KNTMMaTUYECKNX (PAKTOPOB, BPEMEHMU
roga n Apyrux ycrnoBuil.

WHTEHCMBHOCTb TpaHCcNMpaLMyM 1 macca ucnapsitoeics npu
3TOM BOflbl MOTYT AOCTUraTb BeCbMa 3HAUYUTENIbHbIX BEAUYUH.
Y Takux coobuiecTs, Kak neca (C MowHoW hmutomaccoim n 60b-
WO NUCTOBOM MOBEPXHOCTbLIO) UK 60/10Ta (C BOLOHACHILLEHHOM
MOXOBOW MOBEPXHOCTbIO), TPAHCNMpPaL A B LIe/IOM BNOMHE CpaB-
HMMa C UCMNapeHWeM OTKPbITbIX BOAOEMOB (OKeaHa) U HepeakKo
Jaxe npeBblWwaeT ero. B cpegHem AN pacTUTENbHBIX CO06-
WecTB YMEPEHHOro KnumaTta TpaHcnupaumsa cocTaBnseT oOT

2000 po 6000 m3BOAbI B rof.

BennynHa cymmapHoro ucnapeHus (C no4Bbl, C NOBEPXHOCTM
pacTeHWii N Yepe3 TpaHCMMpauuk) 3aBUCUT OT (U3nonornye-
CKUX 0COBEHHOCTE pacTEHNIA U X BMOMACChI, MO3TOMY CAYXUT
KOCBEHHbIM MOKa3aTenem XU3HeLeATeNbHOCTN N MPOAYKTUBHO-
CTM coobuwecTB. PacTUTENbHOCTb, B LLENOM, BbINOMIHAET POJb
rpaHA4MoO3HOr0 McnapuTens, CyLWeCcTBEHHO BAWSAS NpU 3TOM Ha
KNumMaT TeppuTopunu. PacTWTeNbHbI MNOKPOB fNaHAWadTOB,
0CO6GEeHHO neca 1 60/10Ta, NMEEeT TakXXe OrpOMHOE BOAOOXpaHHOe
M BOLOperynnpytoliee 3HayeHne, cmaryas nepenagbl cToka (na-
BOAKMW), CNOCOOCTBYS YAEPXAHUIO BNaru, NnpenaTcTeys uccyle-
HUIO 1 3p0O3UU MOUYB.

3arpsA3HeHne npupoaHbiX BoA. [loa 3arpsisHeHWEM BOAO-
€MOB MOHMMAETCs CHMXXEHNE UX BUoCchepHbIX PYHKLMNIA 1 3KO-
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Monsa

Conb [lopoxkHble
CGC;V"J.VIAI:- npoTMe aBapum ANOBUTbIX
AOOPEHNA  rononepa o XVIMUKATOB
T A YTeukm MpoTekatoLmii
e pesepsyap CO CBa/IOK 1
ﬂ 3J MOTMU/IbHNKOB

Puc. 68. 3arps3HeHune NpupoaHbIX Bog (C6poc 0TX040B B BOLOEM)

HOMWUYECKOT0 3Ha4YeHUs B pe3ynbTaTe MOCTYMN/EHUSA B HUX Bpea-
HbIX BELLECTB.

OfHVWM U3 OCHOBHbIX 3arpA3HuUTeneli BOAbl ABASEeTCA HedTb
M HethTeNpoAYKTbl. HehTb MOXeT nonagath B BOAY B pe3ynbTa-
Te eCTeCTBEHHbIX ee BbIXO40B B pailoHax 3aneraHma. Ho ocHoOB-
Hble MCTOYHUKW 3arpsisHEHWS CBfi3aHbl C Ye/IOBEYECKOWN Aes-
TeNbHOCTbIO: HedTeAobbIueli, TPAHCMOPTUPOBKOW, MepepaboT-
KOl U MCnonb3oBaHMeM HeTM B Ka4yeCcTBe TOM/IMBA U MPOMbI LU -
NEHHOTO ChIpbA.

N3 gpyrux 3arpasHuTteneit He06Xo4MMO Ha3BaTb MeTa bl (Ha-
npumep pTyTb, CBUHEL, LWHK, Mefb, XPOM, ON0BO, MapraHey),
PaguoaKTUBHbIE 3/IEMEHTbl, AA0XUMMUKaTbl, MOCTynawumne ¢
CeNbCKOXO3ANCTBEHHbLIX MOMeA, W CTOKW >XWMBOTHOBOLYECKUX
thepm. Hanbonblwyto onacHoCTb ANS BOAHOW cpefbl M3 MeTannoB
NpeAcTaBAAT PTYTh, CBUMHEL M X cOeauHeHUs (puc. 68).

PacwunpeHHoe Npon3BOACTBO (6€3 OUUCTHBLIX COOPYXEHUI) K
NPUMeEHEHNE AA0XMMWKATOB Ha MOASX NPUBOAAT K CUbHOMY
XWUMUYECKOMY 3arpsisHeHU0 BOLOEMOB BPEAHLIMU COEAUHEHUNS-
MU. 3arpsisHeHuWe BOAHOI cpefbl MPOUCXOAUT B pe3ynbTaTe npsa-
MOFr0 BHECEHMUs AA0XMMUKATOB npu 06paboTKe BOJOEMOB A/if
60pbbbl C BpeaMTENAMKU, MOCTYNNEeHWS B BOAOEMbl BOAbl, CTe-
KalLWen ¢ MOBEPXHOCTM 06paboTaHHbIX CENbCKOXO3AMNCTBEH-
HbIX Yroguii, npu cbpoce B BOLOEMbl OTXOLOB MpesnpuAaTUil-
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nMpon3BOAMTENEl, a TaKXXe B pe3ybTaTe MNOTEPb NpU TpaHCNop-
TUPOBKE, XPaHEHUN U YACTUYHO C aTMOC(HEPHbIMU OCaKaMMu.

Hapagy ¢ AgoxumukaTamy CefbCKOXO3AMCTBEHHbIe CTOKM
cofepXaT 3HauyuTesbHOE KOMIMYECTBO OCTaTKOB YyAo6GpeHwui
(a3oTa, ¢pocthopa, Kanua), BHOCMMbIX Ha nons. Kpome Toro,
60/MblINe KOMYECTBA OPraHNYeCKUX COeAMHEHWIA as3oTa u (oc-
(hopa nonafgardT CO CTOKamu OT >XUBOTHOBOAYECKMX (epm, a
TakXe C KaHaln3auWoHHbIMW CTOKamMun. [MOBbILEHNE KOHLEH-
Tpayuuy nuTaTenbHbIX BELLECTB B BOAE NPUBOAUT K HapyLIEHUHO
61M0N0rMyecKoro paBHoOBecMs B BOJOEME.

BHauane B TaKOM BOJ0EME Pe3KO YBE/IMYMBAETCA KOMUYECT-
BO MMKpOCKonuyecknx sogopocneii. C yBeIMYeHNEM KOPMOBOI
6a3bl BO3pacTaeT KOMMYECTBO pakKoobpasHbiX, pbl6 M Apyrux
BOAHbIX OpPraHW3MoB. 3aTeM MPOUCXOAUT OTMUPAHUE OTPOMHO-
ro KonnyecTsa opraHuamoB. OHO NPUBOAUT K pacxofoBaHUIO
BCEX 3anmacoB KWCA0pofa, COfepxalierocsa B Bofe, M Hakonne-
HUIO cepoBogopoga. O6CTaHOBKA B BOJOEME MEHSAETCSH HAacTO/b-
KO, YTO OH CTaHOBUTCS HEMPUIOAHbIM /11 CYL,eCTBOBAHMUA /0~
6bIX (hOpM OpraHn3mMoB. BogoeM NoCTeNeHHO ymMupaer.

OfHVM 13 BUAOB 3arpsA3HeHnNs BOLOEMOB ABNAETCA Tennosoe
3arpAs3HeHne. 3IeKTPOCTaHUMW, MPOMbILWIEHHbIE Mpegnpu-
ATNA vacTo cbpacbiBalOT NOLOrpeTy0 BOAY B BOAOEM. 3TO Mpu-
BOAWT K MOBbILEHWIO B HEM TeMnepaTypbl BoAbl. C NOBbIWEHN-
emM TemnepaTypbl B BOJOEME YMEHbLIAETCA KOMUYECTBO KWUCNO-
pofa, YBeNM4MBaeTCa TOKCMYHOCTb 3arpA3HALWMX BOAY NpU-
Meceil, HapylwaeTcs 6Monornyeckoe paBHoBecue.

B 3arpsfisHeHHO BOAe C MOBbILEHWEM TeMmepaTypbl HaunHa-
I0T OBYPHO pasMHOXaTbCs 60/€3HETBOPHLIE MUKPOOPTaHU3MbI 1
BMpychbl. Monas B NUTLEBYK BOAY, OHU MOTYT Bbi3BaTb BCMbILU-
KW pasnunyHbiX 3a601eBaHMiA.

B psife permoHOB BaXHbIM MCTOYHWKOM MPECHON BOAbI AB/A-
NNCb NOA3EMHbIE BOAbl. PaHbllie OHWM cuUMTanucb Haumbosee ymc-
TbiMU. HO B HacTofl,ee BpeMs B pe3ynbTaTe XO0341CTBEHHONA
LeATEeNbHOCTN YeNoBeKa MHOrMe UCTOYHWUKWU MOAL3EMHON BOAbI
TakK>e MOABEpPrarTCcs 3arpsasHeHnUt0. Hepegko 3To 3arpsa3HeHmne
HaCcTO/MbKO BENNKO, YTO BOAA W3 HUX cTana HeNnpurogHom ans
NUTbA.

YenoBeyecTBO NOTpebnseT Ha CBOM HYXAbl OTPOMHOE KONU-
4yecTBO MPECHOW BOAbI — B OCHOBHOM Ha MPOMbILWJIEHHbIE U
CeNbCKOXO03AMCTBEHHbIE HYXAbl. Hanbonee BogoeMKue otTpacau
MPOMBILIIEHHOCTN — FOpHOAOObLIBaKOWas, cTafnennTenHas, xXm-
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MMUUeckas, HeTexMMmyeckas, Lennio3Ho-bymaxHaa n nu-
wesasn. Ha Hux yxoamt go 70% BCceil BOAbI, 3aTpayMBaemoil B
NPOMBbILLEHHOCTU. NaBHbIA Xe NnoTpebuTenb NPecHO BOAbl —
CeNbCKOe X03AMCTBO: Ha ero HyXabl yxoant 60—80% Bceli npe-
CHOI BOJbI.

MMoacyeTbl MOKa3blBAKT, YTO Ha BCe BUAbl BOAOMO/b30BAHUA
TpatuTcs 2200 KM BOAbl B rod. Ha paszbaBneHue CTOKOB yxXo4uT
noutn 20% pecypcoB npecHbIX Bog mupa. PacyeTbl Ha 2000 rog
MOKa3blBaKT, UTO €CNM [aXe OYMCTKA OXBATUT BCe CTOUYHbLIE BO-
[bl, BCe paBHO Ha nx pasbasneHne notpebyerca 30—35 ThiC. KM'
npecHol BOAbl. 3TO 03Ha4yaeT, YTO Pecypchbl MOAHOrO MWUPOBOTO
peyHoro cToka 6yayT 6N1U3KN K UCUYEPNaHUIo.

Y>Ke B HacTofl,ee BpeMsA HeAOCTaTOK MPECHON BOAbl UCMbI-
TbIBAlOT He TONILKO TEPPUTOPUKU, KOTOPble npupoja obnenuna
BOAHbIMY pecypcamu, HO U MHOTWEe PervoHbl, ele HegaBHO CUYK-
TaBwueca 61arononyyHbIMM B 3TOM OTHOWeEHUU. B HacTosLwee
BpeMs NOTPebHOCTb B MPECHOI BoAe He yaoBnetTsopsaetca y 20%
ropoackoro n 75% cenbCKOro HacefeHus nnaHeThl.

BMmelwwaTtenbCTBO Yel0BeKa B NPUPOAHbIE NMPOLECCHl 3aTPOHYO
Jaxe Takue KpynHble pekn, kak Bonra, [loH, AHenp. MMpun 3aTtom
YMEHbLLWNINCL 006beMbl MEPEHOCUMbIX BOAHbLIX Macc (CTOK pek).
Mcnonb3yemas B CeNbCKOM X03AlCTBe BOoAa Mo 60fblueli yactu
pacxoAyeTtcs Ha ucnapeHue u ob6pasoBaHWe pacTUTeNbHOW 6MO-
maccbl. CnefoBaTe/sibHO, OHA He BO3BpallaeTca B PeKU. YXKe Ccei-
yac B Hambonee 06XMUTbIX palioHax CTpaHbl CTOK PEK COKpaTUCS
Ha 8% , a y TakuXx pek, kak [JoH, Tepek, ¥Ypan, —Ha 11—20% .

OrpaHn4YeHHble 3anacbl MPecHoOn BoAbl ele 60/blie COKpa-
WarTCcA U3-3a UX 3arpA3HeHnsd. FNaBHYy 0NacHOCTb NPeACcTaB-
NAKT CTOUYHbIE BOAbI (MPOMBILLIEHHbIE, CEbCKOX03AACTBEHHbIE
1 ObITOBbIE), MOCKO/bKY 3HAYMTENbHAA YaCTb MCMNOb30BAHHON
BO/bl BO3BpalLaeTca B BOAHble 6aCCeHbl B BUAE CTOUYHbLIX BOJ.

| McnapeHune. TpaHcnupayunsa. 3arpsasHeHne BOA0OEMOB.
. Tennosoe 3arpsA3HeHne BOLOEMOB.

1. Kakylo BaXHY ponb urpaet sofa B 6uochepe? 2. Kak

. NMPOUCXOANT KPYroBOpOT BOAbI B npupoge? 3. Uto Takoe
TpaHcnupaymna? Kakyt posb OHa UTpaeT B KPYroBOpoTe BOAbI
B npupoae? 4. Ha Kakyto OCHOBHYI XO3A/ACTBEHHYIO
[eaTeNbHOCTL YenoBeKy Heobxoanma sofa? 5. Kakosbl
OCHOBHbIe UCTOYHWUKN 3arpsa3HeHuns BoAbl? 6. B yemM onacHoCTb
3arpA3HeHna BOAHbIX pecypcoB? 7. B yem onacHoCTb
TEMna0BOro 3arpAasHeHns Bofbl?
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1. Ha KOMHaTHbIX pacTeHnax |'|0Ha6mo,u,a|7|Te MHTEHCNUBHOCTb
TpaHCnUpayuun v npocneanTe, Kak oHa MEHAETCA
B 3aBUCMMOCTHN OT yC]'IOBMVI, B KOTOPbIX HaxoAAaTCcAa paCcTeHUd.

2. Obcnepyinte 6nunsnexauine sogoembl. OnpegennTte CTeMeEHb
nX 3arpsis3HeHHoOCTKU. MocTapaiiTech BbISBUTb OCHOBHbIE
MCTOYHUKW 3arpsi3HeHNs BOAbI B Balleil MECTHOCTMU.

Matepuan gna ob6cyxaeHus.
Boga — Hanbonee ueHHoe npupogHoe 60raTcTBO, NOTOMY 4YTO
OHa HeobxofAuMMa ANA >KU3HU BCEX.

MouTwn BCA nmerowasncs Ha 3emne soga (97,2%) HaxoguTcCA
B Muposom oOKeaHe. Ha p[of0 NpecHbIX BO4 CylWW NpuUXoAMTCA
okono 3%. B OCHOBHOM 3TO noA3eMHble BOAbl, HaxojAlnecs B
BEPXHUX CMOAX 3€MHOW KOpbl, W nefHUKU. O6beM BOAbI BO BCEX
03epax M pekax HMYTO>HO man (okono 0,01%). Ho nmeHHO npe-
CHble BOAbl peK, 03ep, a Tak>Ke MOL3EMHble BOAbl COCTABNANT
BOAHbIE PEeCcypCbl, KOTOPbIE WCNOMb3YHOTCA YeNOBEKOM BO BCEX
cthepax ero AesTeNbHOCTMN.

B HacToOALlee Bpema ana nonyyeHns 100 KB T’ 4 aneKTpoaHep-

rmm TpebyeTca fo 220 M3 BOAbl; ANA noayyeHua 1 T cTamm —
150—230 ™M BOAbl; 41 U3FOTOB/EHUSA KaNpPOHOBOrO BO/MIOKHA —

5000 m3BOofbI.

Cpegv NpoAyKT 0B NPOMbILIJIEHHOr0 NPOU3BOACTBA 0CObOe Me-
CTO MO CBOEMY OTpUUATENbHOMY BO34EWCTBUIO Ha BOAHYH Cpe
[y ¥ >KNBble OpraHn3Mbl 3aHUMAD T TOKCUYHbIE CUHTETUYecKue
BellecTBa. OHM Haxo4AaT Bce 6onee LIMPOKOE MPUMEHEHME B MpPO-
MbILNEHHOCT U, HA TpaHCNopTe, B KOMMYHalbHO-6bITOBOM XO-
3aicTBe. KoHUeHTpauusa aTuUX COefMHEHUA B CTOUYHLIX BOAAX,
Kak npasuno, coctasnseT 5—15 mr/n npu NAK 0,1 mr/n.

M3BeCTHO, 4TO 5 r 6eH3MHa W APYrnx Hed TEenpoayKTOB 3a-

TArMBal T TOHKOW mneHkoi 50 M2 BOAHO NOBEPXHOCTW U Ha-
pywaw T >XU3Hb BOAOEMA.

UTto npousoiiieT, ecnm Mbl 66CX03S9ACTBEHHO 6yAeM OTHOCUTb-
C K UCMONb30BAHMIO BOAbI? UTO MOXHO NMPeANPUHATL YXe Cero-
AHS AN COXPaHEHMWs BOAHbIX PECYPCOB?

5.5. PagmoakTnBHOCTb B 6mocgepe

PaguoakTUBHbIe 3arpsA3HeHUs UMEHT CYLeCTBEHHOE OTaMYMe
OT ApYrux. PagnoakTuBHbIE HYKANAbl — 3TO Afpa HecTabuUb-
HbIX XMMUYECKNX 3/IEMEHTOB, UCMYyCKatlo e 3apsXKeHHble Yac-
TUUbl W KOPOTKOBO/IHOBbIE 3/1EKTPOMArHUTHbIE W3NYyUYEHUS.
NMEHHO 3TU YacTulbl ¥ U3NYYeHUs, Nnonajas B OpraHn3M Yeno-
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MVICTOUHNKM paUoOHYKINAOB Bo3gyx

Hapf3eMHble YyacTu NuLeBbIX KynbTyp

[MoBepxHOCTb
nousbl Nog
nuiesbIMU MonapaHune
KyneTypamu B OpPraHusm
yenoseka
MoanoOBEPXHOCTHbIN Bopgoembl BogHble

Cnoi nouyBbl opraHu3mbl

Puc. 69. BHyTpeHHee 06/1y4YeHne pagnoakKTUBHbIMU 3/IEMEHTaMU

BeKa, paspyLwarwT KNeTKun, BCNeACTBUE Yero MOTYT BOSHUKHYTh
pasnnyHble 60/1e3HM, B TOM YKC/e U NyyeBas.

B 6uocthepe noBcroay AeCTBYIOT eCTECTBEHHbIE UCTOUYHMKN
pagnoakTUBHOCTU. W 4enoBeK, KakK W BCe XWBble OPraHu3mbl,
BCerga nojgseprancd ecTeCTBeHHOMY 06/yvyeHnto. BHewHee 06-
Ny4dyeHue NPOUCXOLMUT 3a CHET U3TYUYEHUS KOCMUYECKOro npouc-
XOXKAEHUS N PaguOaKTUBHbIX HYKIWLOB, HaXOAALWMNXCA B OK-
pyxawuen cpese. BHyTpeHHee 06nyyYeHne co3gaeTcsa pagmoak-
TUBHBIMU 3/1eMeHTamu, nonajaklwMMmn B OpraHn3m 4YenoBeka ¢
BO34YyXOM, BOAOl u nuuiein (puc. 69).

[ns KONM4YecTBEHHOWN XapaKTepUCTUKU BO3AEACTBUS U3Nyue-
HWS Ha Ye/loBeKa UCMNONb3YIOT eANHULbI:6M0N0rnYecKNin sKBUBa-
NeHT peHTreHa (63ap) nnm 3meept (38) (1 38 = 100 63p).

B pe3ynbTaTte BHYTPEHHEr0 W BHELWHEro 061yUYeHUs YeNoBeK
B TeyeHue roga B cpefHem nonyvaeT gosy 0,1 63p u, cneposa-
TeNbHO, 3a BCI CBOI XWU3Hb 0KOMO 7 63p. B aTux fosax obnyue-
HUE He MPUHOCMT Bpeda 4yenoBeky. Ho ecnm cymmapHas gosa
BHELIHEro M BHYTPeHHEero o6/y4YeHMa npeBblllaeT OnpefesieH-
Hblli Mpefen, TO 3TO Bbl3blBAET Pas/iMyHble NU3MEHEHUS B opra-
HMU3Me, YTO MOXeT NPUBECTM K 60ONE3HAM U faxe CMepTu Yeno-
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Beka. BoT nouemy Kaxpablil 4enoBeK [O/KEeH 3HaTb LOMNYCTU-
Mble 403bl paguMoakTUBHOTo o6ny4vyeHusa (puc. 70).

Ha 3eMHOM Wape ecTb TakKue MeCTHOCTM, FAe exerogHas fo-
3a pagMoakTUBHOCTM Bbile cpefHel. Tak, Hanpumep, AU,
XXUBYLLME B BbICOKOTOPHbLIX palioHax, 3a cyeT KOCMMWYECKOro
M3NYy4YeHUS MOTYT NOMYYUTb J03Y B HECKOMbKO pa3 60/blylo.
Bonbwwue f03bl U3NYYEHUSA MOTYT ObITb B MECTHOCTAX, rfe co-
LepXaHue eCTeCTBEHHbIX Pafu0aKTMBHbLIX NCTOYHUKOB BEINKO.
Tak, Hanpumep, B bpasunuun (200 km oT CaH-layny) ecTb BO3-
BbILEHHOCTb, rfe rogosas fo3a cocTtaBnset 25 63p. 3T1a mMecT-
HOCTb HeobuTaema.

450 63p TsbKenasi cTeneHb /Ty4eBoiA
601e3HK
(nornbaet 50% 06/1yHeHHbIX)

HWKHWIA ypoBeHb pasBUTHS
JIErKOWA CTENeH flyyeBoi
6onesHu
KpaTkoBpemeHHble
HesHaunTe bHble
N3MeHeHNs CoCTaBa KpoBM
O6nyyeHne Npy
PEHTTEHOCKOMUM XesyaKa
(MecTHOEe)

[JonycTumoe aBapuiiHoe
06/1y4eHe nepcoHana
(pa3oBoe)

1063p [onycTumoe aBapuiiHoe

06/1y4eHVie HaceneHst
(pasoBoe)

\ ~6ap [Jonyctumoe 061yyeHve
nepcoHasia B HOpMasibHbIX
YC/I0BUAX 3a70f,

\a6Tp .O6nyyeHve npu
peHTrKmMpagmn 3y608

_Hdonyctumoe 06/1y4eHne
y/(°>06 M63p/4) HacenuLLsa B HOPMa/IbHbIX

YCNOBUSIX 3 rof,
100 m63p
-'(0,011 mbap/u) P° HIHIC061> cHue 33 1<)
MpocmoTp ogHoro
. 1mK63p XOKKeliHoro Mat4ano TB

Puc. 70. CrTeneHn pafnMoaKTUBHOIo 06/1y4eHNs YesoBeKa
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HanpasneHue BeTpa

30Ha CUIbHOI0 3apaXkeHns 30Ha onacHoro 3apaxkeHuns 30Ha yMepeHHOro 3apaxeHus

Puc. 71. PafnoaKTMBHOE 3apaXKeHue npu Ha3eMHOM Si4epHOM B3pblBe

Hanb6onbwyt onacHoOCTb NpeacTaBnsieT pagnMoaKTUBHOe 3a-
rpA3HeHune 6uoctepbl B pe3ynbTaTe AeATENbHOCTM YenoBeKa.
B HacTosiwee BpemMs pagMoakKTUBHbIE 3/1EMEHTbl [J0CTAaTOYHO
WMPOKO UCMNONL3YIOTCA B pPas/iInuHbiX 06nacTax. XanaTtHoe OT-
HOWEHNEe K XPaHEeHWK W TPAHCMOPTUPOBKE 3TUX 3/IEMEHTOB
NPUBOAUT K CEPbE3HbIM pPagMOaKTUBHbIM 3arpsasHeHuam. Pa-
LN0aKTUBHOE 3apaxeHue Buoctepbl CBA3aHO, Hanpumep, ¢ Uc-
NblITAaHUAMM aTOMHOI0 opyXxusa (puc. 71).

Bo BTOpOi NoMoOBMHE Halero CTONeTUS Havyaau BBOAUTL B
aKcnayaTauuto aTOMHble 3/1eKTpOoCTaHUUK, NedoKonbl, NOABOA-
Hble NI0AKW C A4epHbIMU ycTaHOBKamu. Fpn HopmanbHOM 3KC-
nnyatayMym 00bEKTOB aTOMHOW 3HEPTrMM W MPOMbILINEHHOCTHU
3arpsA3HeHne OKpy>XKaw el cpedbl paguoaKTUBHbBIMU HYyKNnAaa-
MW COCTaB/IIET HUYTOXKHO Manyk A0 OT eCTECTBEHHOrO (hoHa.
MHas cuTyaums cknagbiBaeTcsa nNpu aBapmax Ha aTOMHbIX 00b-
eKTax.

Tak, npn B3pbiBe Ha UepHOObLINLCKON aTOMHOW CTaHUMK B
OKpyXal LWy cpeny 6610 BbIGPOWEHO MU b 0KoNo 5% sapep-
Horo Tonnnea. Ho 3To NpuBeno K 06y4YeHUID MHOTUX /0 AeR,
60NblINe TEPPUTOPUN ObINN 3arpA3HEHbI HACTONbKO, YTO CTa-
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NN onacHbIMW ANf 340p0BbA. ITO NOTpe60BAN0 MepecesieHuns
ThICAY XUTeNen n3 3apaxeHHbIX palioHoB. lMoBbIWeHWE pa-
gvaunmn B pe3ynbTaTe BbiMafeHWs pPafguMoakTMBHbLIX 0CafKOB
6bI10 OTMEYEHO 3@ COTHU U ThICAYN KNOMETPOB OT MecTa aBa-
pun.

B HacTosuiee Bpema BCe OCTpee BCcTaeT mpob6iema CKnagwu-
POBAHMA N XpaHEeHWUs pagMoaKTUBHbIX OTXOA0B BOEHHOI Mpo-
MbILIEHHOCTU W aTOMHbIX 3neKTpocTaHuuii. C KaXgblM ro-
0OM OHW NpPeAcCTaBNAT Bce OOMbLIYK OMACHOCTb ANA OKpY-
Xatouier cpegbl. Takum o06pa3omMm, MCNofb3oBaHWe ALEpPHOW
3HEeprMn nocTaBMNO Nepes YeN0BEYECTBOM HOBbIE CEPbe3Hble
npo6nemsl.

I I PapgnoHyknupgbl. bap. Pagnaunsa. Jlyuyesas 60ne3Hb.
PagnoakTunBHOE 3apa>keHue.

1. YTo Takoe paguoakTuBHOE 3arpasHeHne 6uochepnbl?

L 2. B yem oTnnunsa paguoakTUBHOIO 3arps3HeHuns oT Apyrux
BWAOB 3arpsa3HeHunin 6uocdepbl? 3. KakoBbl OCHOBHbIE
MCTOYHWKUN PafMOaKTUBHOIO 3arpasHeHuna? 4. B uem
ONacHOCTb NOBbIWEHNA PagM0oaKTUBHOCTK B Buochepe?

PaccMoTpuTe pUCYHOK 69. O6bACHUTE, KAKUMMU NYTAMU
paguMoHYKNUAbI MOTYT MNONAcTb B OPraHuW3m YenioBeka.
B yem nx onacHocTb?

5.6. Ikonornyeckme npobnembl Guocgepsbl

Xo03aiicTBeHHan [AeATeNbHOCTb 4YenoBeka B 6uochepe. B pe-
3ynbTaTe fesTe/bHOCTU YefioBeKa MpU BbIGpOCax Aaxe 0QHOr0
NpeanpuUATMS MOXET NMPOM30KTN 3arpA3HeHne aTmocgepsl, pe-
KW, o3epa nau 6yfeT YHUUTOXEH 60NbLWIONM NeCHOW MacCcuB. 3TO
npumepbl MeCTHbIX (NOKaNbHbIX) 3KONOTUYECKUX NpobaeM.

3arpsasHeHune Mopeli, peyHbiX 6acceliHOB, MPUPOAHOWA cpeabl
ropofoB, HapylweHWe COCTOAHWSA TeppuTopum paspaboTKamm
MOMEe3HbIX NCKOMAEMbIX MOXHO pacCMaTpuBaTbh KakK pernoHanb-
Hble 3KONOrMyeckne npobnemsl.

OfHako X034WCTBEHHAA AeATeNbHOCTb YenoBeka, Npuob-
petas Bce 60/ee rnobanbHbI XapaKTep, HauMHaeT OKa3blBaThb
BeCbMa OWYTUMOE BUAHWE Ha MPOLEcCbl, NpPoOUCXoAasAw e
B 6uoctepe. Bbl yXXe y3Ha/M O HEKOTOPbIX pe3ynbTartax fed-
TEeIbHOCTU YefioBeKa U UX BAUAHUM Ha 6uochepy. K cuacTsio,
[0 OnpefeneHHOro ypoBHA 6uoctepa cnocobHa K camoperyns-
umnu. M aTo no3BonsfeT CBECTM K MUHUMYMY HeraTWBHbIE MNO-
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CNeAcTBUA [eATeNbHOCTM 4enoBeka. Ho cyuwecTByeT npegen,
Korga 6uocdepa y>xe He B COCTOSSHUM MOAAEPXXUBATb paBHOBE-
cue. Torga HauMHar TCA HeobpaTMMble NPOLLECCHI, MPUBOAALLUNE
K 3Konormyeckum katactpodam. C HUMU YE/IOBEYECTBO YXe
CTONKHYNIOCb B PAAe PErMoHOB NAaHeThI.

UenoBe4yecTBO CYLLECTBEHHO U3MEHMW/IO XO4 TEYEHUS LENoro
paga npoueccos B 6uoctepe, B TOM YMUC/e OUOXUMUYECKUX KPY-
roBOpOTOB M MUrpauUnmn psga 3NeMeHTOB. B HacTosdllee Bpems,
XO0TSi U MEANIEHHO, MPOMCXOANT KauyeCTBEHHAA M KONMNYECTBEH-
Has nepecTpolika Bcel 6umochepbl NAaHeTbl. YXXe BO3HUK paf
TakKMX CMAOXHENWMNX rnobanbHbIX 3KONOTMYecKUX npobnem
6uocthepbl, KOTOpPble HEOOX0AMMO pelaTh B 6anKaillee Bpems.

Oemorpacuuecknii B3pblB. UNCNEHHOCTb U CTPYKTypa Nto-
60/ NoNynAUNM KOHTPONUPYETCSA U PETYNNPYETCS MHOXECTBOM
(haKTOpOB OKpYy)awllei cpefbl, a TakXXe BHYTPEHHUMU MeXa-
HMU3MaMMW NONYNSUWOHHOW Perynsiuumn. YUeHble cUMTaAOT, 4TO
ecnn 6ol Homo sapiens (UenoBek pa3yMHbIli) KakK BUA Nogymn-
HANCA BCeM OMOMOTMYECKMM 3aKOHaM, TO YUC/EHHOCTb Yeno-
BEYECKON MOMYNSAUWMM Ha Haleil nnaHeTe 6bina 6bl He 6Gonee
500 TbicAY. HO YenoBeK, MCMOMNb3ys AOCTUXKEHUS HAYKN W Tex-
HUKW, B 3HAYUTENbHON Mepe ocBo6OAMNACS OT AaBNEHUS NMUMMK-
TUpyrowmnx hakTopoB OKpyxawuwen cpeabl. Mpeobpasys ecTte-
CTBEHHYIO Cpefy, Yen0BEYeCTBO CO034an0 YC/MOBUA ANA pocTa
cBOel monynAauun. VI3aMeHeHMs YNCNEHHOCTU U CTPYKTYpPbI MNo-
nynaynum 4enoseka nsy4daeT gemorpadus.

Puc. 72. POCT UMCNEHHOCTM HaceneHusa 3emMnu

197



Puc. 73. «[apHUKOBbI 3PpdheKT*: 1 — HarpeBaHMe 3eMHOW NOBEPXHOCTH;
2 — OTpaXkeHuWe TENI0BOTO U3Ny4yeHUs 3eMN BCNeACTBMe 3arpA3HeHns at-
mocepbl

Ha nNpoTs)KEHWW MHOTUX TbICAYENETUA POCT YUC/IEHHOCTHU
Hace/leHNa 3eMHOro wapa npoucxoann CpaBHUTENbHO Mef/eH-
HO. HaumHas ¢ XV B.,TeMnbl pocTa HapoAOHAaCeNeHNa cTanun 3a-
MeTHO HapacTaTb. B XX B. pOoCT YUNCNEHHOCTU HAaCeNieHUda Npu-
obpen xapakTep «femMorpauuyeckoro B3pbiBa». 3a 0f4HO CTO-
NleTue YUCNEHHOCTb HaceneHua 3emnu yBenmumaacb MOYTU B
4 pasza u gocturna 6 mnppg vyenosek (puc. 72). OcobeHHO 6bICTPO
HacefieHne pacTeT B cnabopasBUTbIX CTpaHax.

Mo nporHo3am y4yeHbix, K cepegnHe XXI B. UNC/IEHHOCTb Ye-
noseyectsa gocturHer 8,5—10 maph, nocse 4yero, Kak nonara-
IOT y4YeHble, OHa JO/KHa cTabunuampoBaTtbca. B To Xe Bpems
femorpamyeckas eMKOCTb MAaHeTbl, TO eCTb MaKcuManbHas
YMCNEHHOCTb NHOAEN, KOTOpas coyeTaeTCs C 4OCTAaTOUYHbIM 06€ec-
neyeHMEM XMU3HEHHbIMU pecypcamm M HOPMasbHbIM KayecTBOM
cpefbl, MO pas3HbIM OL,EeHKaM YyYeHbIX, cocTasnseT oT 1,5 00 3 mapg
yenosek. CnegyeT TakXe Yy4YuTbiBaTb, YTO Ye/IOBEK — efWH-
CTBEHHOE 6MON0rnyeckKoe CyLLecTBO, KOTOPOE He OorpaHM4YmnBaeT
cebsd nNepBUYHbIMKU Guonormyeckumm noTpebHocTamu. CoBpe-
MeHHOe 06LecTBO BOB/eKaeT B NPOM3BOACTBO M NOTpebnseT B
150 pa3 60nblle BewecTs n matepmanos, B 1400 pa3s 6onblue BO-
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abl 1 B 30 pa3 60/blIe 3HEPTNM, YeM HEOBXOAMMO Ye0BEKY A4d
NoALepPXXaHUSA XXN3HU.,

MpaKTUYeCKN YeN0BEYECTBO CyuUlecTBYeT 61arogaps Ucnosb-
30BaHMI0 MPUPOAHBLIX pecypcoB, KOTOpble Hakonuna 6uocdepa
3a MUnnuapabl net. Ho Mbl 3HaeM, 4TO yXe ceilyac 3T pecypchl
ncToLalwTcs.

YBeNnnuyeHne YMCNeHHOCTM YeoBeYecTBa MOXET MPUBECTU K
HapyLlWweHNK NPUPOAHOTO paBHOBECMUS, TaK KaK MO 3aKOHY Mo-
CTOSIHCTBA KONMYECTBA >XUBOTO BellecTBa TaKOe YBEeMYeHUue
MOXeT MPOMNCXOANTb TOMbLKO 3a CYeT APYrux Buaos. Ecnium veno-
BEYECTBO HE M3MEHWUT CBOMX B3aMMOOTHOLIEHWIA ¢ Buochepoid,

TO BO3HWKHET peanbHas yrposa CyLl,ecTBOBaHMsA caMOil Yenose-
4yeCcKoW uMBMAN3ALMNN.

YnbTpadmoneTosoe UsnyyeHme YnbTpadguonetosoe usnydeHue
'K [ R A
oL, Vv ~/ I/ [o”~r°0y
|/<¥’\U'°q Pa °3H(3ynomouper / -;01 "0
o VN ynetpacuonetr 1 7/
OBoHa HeT
YnbTpadmonet

ybuBaeT xusoe

CB060aHblE aTOMbI [a3006pasHbliii

Kucnopoga 0= 0 Kucnopos
o) 1 1 0
\ 0 0. W O30H
c0 /\
20. 0,+0 0+0,-
O.
Kucnopopg PaBHoBecue O30H

Puc. 74. MexaHu3mbl 06pa3oBaHUsi 030HOBOrO €105t (BHW3Y) W €ro posib B
atmocgepe (BBepXy)
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HeKOHTPONUPYeMbIA POCT YNCAEHHOCTU MOXET NPUBECTU K
CHUXXEHWIO KayecTBa YenoBeyeckoi nonynauum. CTpemsieHue
BCEMEPHO 06/1erYnTb PUNYECKUA N YMCTBEHHbLIA TPYA, TEXHU-
yeckana MHGpopmaTmM3aums obuwecTBa ycyryb6nstoT 3TO Nonoxe-
Hue. Jlloan Bce 60Mblle NONL3YKTCS UMUTALUSAMNU U cypporaTta-
MW eCTEeCTBEHHOI OMONOrMyYeckoll akKTUBHOCTMW, «BUpTyanu3a-
Luunelr» peanbHOW XU3HW. B yenoBeyeckoi nonynauum Hakan-
NMBaeTCA TFEeHETUYECKMUI Tpy3 HacneACTBEHHbIX 3abofieBaHuUM,
npeapacnonoXeHHOCTb K 601e3HAM, 3N10Ka4eCTBEHHbIe HOBOOO-
pa3oBaHUsA, OrPOMHOE YWUCNO WMHGEKUMA, Ncuxmyeckue u an-
nepruyeckne paccTpoiicTea, fBMeHWUsA pfesagantayum u T. 4.
Y MHOrux xuteneih 60nbWIKMX FOPOAOB HabnwgaTca NpuUsHa-
K1 cTpecca nepeHaceseHuUs, KOTOpble MHOrAa BCTpPevarwTCa M
B NePeynaOTHEHHbIX NONYNALUAX XUBOTHbLIX: HEBPO3bI, arpec-
CUBHOCTb, CHVMXEHMEe PU3NYeCcKO NAOAOBMTOCTU U Ap. MHOrue
NN NofLep>XUBaKT CBOE CYL,eCcTBOBaHME W [AeecnoCcOOHOCTb
TO/IbKO C MOMOLLbK WMCKYCCTBEHHbLIX npucnocobneHunii (npo-
Tesbl, MEeXaHWYeckume CTUMYNATOPbl AeATeNbHOCTUM OpPraHoB,
CNYyXO0Bble annapaTtbl, OYKW W T. 4.) U NIeKAPCTBEHHbIX Mpena-
patoB. Mpo6nembl 3KONOrMN YyenoBeka BCe 6OMbLIE CTAHOBATCA
npo6nemamu 34paBoOXpaHeHNs. BbICTPbIA POCT HaCeneHUs He
TONbKO CO34aeT 3KOHOMMUYECKNe NpobaemMbl, HO N yCUNMBAET CO-
LManbHOe HepaBeHCTBO cpeaun nwofeli. B yenosevyeckom obue-
CTBe Bce 6onblle HabnwofaeTca paspbiB MEXAY MaKCUMasbHbI-
MW BO3MOXHOCTAMMW MOAYYeHUs 6nar n nUx peanbHOW AOCTynM-
HOCTbIO ANS 60NbLWMHCTBA N0 Aei.

B HacToALlee BpeMs 4e/0BeYECTBO HaYMHaeT MOHUMATb, 4YTO
NPUPOAHbLIE PECYPCbl HA Halleli naaHeTe KpaliHe OrpaHUYeHHbI,
B TO XX€ BpPeMS OCHOBO COBPEMEHHOWN UMBUAU3ALUN SBNAETCS
obuiecteo noTpebneHnsa. OHO CTUMYNUpPyeT NOTPeOGHOCTU MU
BblpabaTbiBaeT MPOAYKLMIO, KOTOpas He TO/bKO He SiBNseTCH
Heob6Xo4MMON AN XXU3HU YenoBeKa, HO U HanpaB/feHa MPoTuUB
Hee (Opy>XXue, OTpPaBNAK LW MNe BeWECTBA, HAPKOTUKN, anKoronb,
Tabak U T. 4.).

Bce coBpeMeHHble 3Konorm4yeckue npobnembl 6mochepbl —
pe3ynbTaT aHTPOMOTreHHON AeATeNbHOCTHU.

«[MapHUKOBbLIA 3hekT». [0 HOBEWW UM faHHbIM YYEHbIX,
3a 80-e rr. cpefHAsa TemnepaTypa Bo3gyxa B CeBepHOM nonylua-
pUKn NoBbICMNACL MO CPAaBHEHUIO C KNMMaTOM B KOHLe XIX B. Ha
0,5—0,6 °C. Mo nporHo3am, K Hayany XXI B. cpefHaa Temne-
paTypa Ha nnaHeTe MOXeT MoBbICUTLCA Ha 1,2 “C no cpaBHEHUIO
C AOWMHAYCTPMaNbHOI 3MOXO0N. JKONOTrN CBA3LIBAOT TaKoe Mo-

200



BblLLEHME TemMepaTypbl, B NePBY0 04Yepesdb,C YBEINYEHUEM CO-
[JepXaHuns YrneKUCcnoro rasa (guokcupaa yrnepoga) u asaposonei
B aTMoc(epe. 3TO MPUBOAMT K YPE3MEPHOMY NOT/IOLWEHNIO0 BO3-
OYXOM TennoBoro msnyvyeHusa 3emau. O4YeBUAHO, ONpefeneH-
HYI0 PONb B CO3J4aHWMN TaK Ha3biBAEMOI0 «MNapHUKOBOIo aek-
Ta» Urpaet u Tenno, Boigenswweeca ot T3AL, A3C un gpyrux
NPOMBbIWNEHHBIX NpeanpuaTuin (puc. 73).

MoTenneHne KAMMaTa MOXET MNPUBECTU K WHTEHCUBHOMY
TasHUIO NeLHUKOB W MOBbLIWEHNIO YPOBHSA MWUPOBOro okKeaHa.
OnacHble M3MEHEHMWS, KOTOpble MOTYT MPOM30WTM BCNeACTBUE
3TOro, NPOCTO TPYAHO NpefCcKa3aTh.

McToweHne 030HOBOTO cnosd. B nocnefHue rofibl y4yeHble Bce
c 60NblWeil TPeBOTrON OTMeYalT UCTOLWEHNE 030HOBOrO CN0A aT-
mMoctepbl, KOTOPbI/ ABNAETCS 3alUTHbIM 3KPaHOM OT ynbTpa-
(hnoneToBOro M3nyvyeHmsa. ONacHOCTb 3aK/OYaeTca B TOM, 4TO
ynbTpamMoneToBoe M3nyyeHWe rybuTenbHO AN XKUBLIX Opra-
Hu3moB (puc. 74).
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I [pepgounctka

Crep>kHeBast
peleTka Meckonoeka

NCaOMble c1ounbie

BOAbI
A YpaneHue

Mycopa

Puc. 76. OuUnCTHbIE COOPYXKEHUA
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Mop felicTBMeM ynbTpaduoieToBOro N3NyYeHUs MoeKynbl Ku-
cnopoga (02) pacnagatoTcs Ha CBO60AHbIE aTOMbI, KOTOpPbIe™ CBOKO

o4yepesb,MOryT NPUCOEANHATHCA K APYTUM MONEKynaMm Kucnopoga
c obpasoBaHnemM 030Ha (03). CBO6OAHbLIE aTOMbI KMCOpOAa MOryT
TakXXe pearnpoBaTb C MOJIEKY/laMU 030Ha, 06pa3ys ABe MOJIEKY/bl
Kucnopoga. Takum o6pasom, MexXnay KUCIOPOAOM U 030HOM ycCTa-
HaBMMBaeTCsA U NofAepXunBaeTcsa paBHoBecue (puc. 74).

OfHako 3arpsasHuTenn Tuna (HpeoHoOB KaTanusmpytoT (yckopsa-
I0T) NPOLECC Pa3noXeHWUs 030Ha, Hapyllas paBHOBeCMEe Mexay
HUM U KMCNOPOAOM B CTOPOHY YMEHbLUIEHUSA KOHLEHTPaLUmn 030Ha.

Yu4uTtbiBas 0NacHOCTb, HABUCLIYIO Haj MNaHEeToN, MexayHa-
pofHOe coobLecTBO cAenano NepBblil War K peleHunto aToi npo-
6nembl. MNMognucaHo MeX[yHapofHOe cornalleHue, No KOTOPO-
MYy MpPOM3BOACTBO (hpeoHOB B Mupe K 1999 r. AOMXKHO COKpa-
TUTbCA NpUMepHO Ha 50%.

MaccoBoe cBefeHMe NeCOB — OfHa M3 Haubonee BaXKHbIX
rno6anbHbIX 3KONOTNYECKUX NPO6IEM COBPEMEHHOCTU.

Bbl y)e 3HaeTe, 4YTO /leCHble COO0OLecTBa UrpatT BaXKHEW-
WY POSib B HOPMANbHOM PYHKLUOHNUPOBAHUUN NPUPOLHbIX 3KO-
cuctem. OHU nornouwarT aTMoctepHble 3arpsA3HeHNs aHTpono-
FEHHOro NPOMUCXOXAEeHUA, 3aWunaT NOYBY OT 3PO3UU, pery-
NUPYIOT HOPMabHbIA CTOK NOBEPXHOCTHLIX BOJ, MPENSTCTBYOT
CHUXXEHWIO YPOBHA TPYHTOBbIX BOA U 3aU/IMBaHUIO PEK, KAHANO0B
M BOAOXPaHWUINLY,.

YMeHbleHWe NAOoWajn NecoB HapyllaeT MNpoLEcC KPyroBso-
poTa Kucnopoga u yrnepoga B 6uocdepe.

KWcnoTHble [JOXAW, Bbi3blBaeMble, FnaBHbIM 06pasom, AUOK-
CUAOM Cepbl U OKCMAaMW a3oTa, HAHOCAT OrPOMHbIN Bpef nec-
HbiM 6GUOLEHO3aM. Y CTaHOB/IEHO, UYTO OT KWUCNAOTHbIX [AOXAeN
CcTpajalT B 60/blUeil CTeNeHW XBOHbIE NOPOAbI.

KncnoTHble OXAW OKasblBalT U Apyrue HebnaronpusTHble
BO3[eMCTBUA HA OKpYXalLWyo cpegy.

TOoNbKO Ha TepPpPUTOPMM Halleld cTpaHbl obwas nnowanb ne-
COB, MOPaXeHHbIX MPOMbILIEHHbBIMW BbIGpOCAMU, [OCTUINA
1 MnH ra. 3HauynMTeNbHbIM (hakTOpoM ferpajayum necos B Mo-
cnefjHue rofbl ABNAETCHA 3arpA3HeHUe OKpyXxatoulel cpedbl pa-
auoHyknuaamu. Tak, B pesynbTaTe aBapuu Ha UepHOGbINbLCKONA
A3C nopaxeHo 2,1 MAH ra f1IeCHbIX MaccuUBOB.

HecmoTpsa Ha T0.UTO KaTacTpohMuecKne NocieCcTBNA CBELEHNS
NEecoB YXe LWNPOKO U3BECTHLI, YHUUTOXEHMUE UX NPOLOSIKAETCA.

HepaunoHanbHble BbIpPYO6KU NecoB M NoXxapbl NpUBENU K To-
MY, 4TO BO MHOTMX MecTaX, Hekorga ChnjoWb NOKPbITLIX neca-
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MW, K HacTosAlleMy BPEMEHW OHU COXpaHWNUCb NUWb Ha 10—
30% Tepputopun. OCOOEHHO WHTEHCUBHO YHMUYTOXaAKTCHA
BIaXHble Tponuyeckne neca B Asnun, Adhpuke, AMepuKe n He-
KOTOPbIX APYrUX permoHax mupa. 3HauMTeNlbHO COKpPaTUNUCH
nnowagn NecoB 1 B Hallei cTpaHe.

CBeaeHne necoB Bne4vyeT 3a Co60iM rmbenb ux 6Gorarteliweit
thnopbl U thayHbl. UYenoBek o6eaHseT 06MK CBOEN NAaHeThI.
MocnencTema cokpaw,eHUs naouiafmn flecoB YeNoBeK ol yuiaet
yXe cerogHa (puc. 75).

OfHakKo, KaXeTcs, Ye/I0BeYeCTBO YXe OCO3HAET, YTO ero CyLecT-
BOBaHMWe Ha NnaHeTe Hepa3pbIBHO CBSA3aHO C XXU3HbLIO U H6naronony-
YymeMm fecHbIX sKocucTeM. CepbesHble NpesynpexaeHns yueHblX,
nposByYaBline B geknapauusax OpraHusaumm O6befUHEHHbIX Ha-
LW, APYTUX MeXAYHapOAHbIX OpraHu3aumnii, Hayaanm HaxoguTb OT-
KNuK. B nocnegHve rofbl BO MHOFMX CTpaHax Mupa cTanaun ycrnewHo
NpoBOAMTLCA PaboTbl MO UCKYCCTBEHHOMY flecopa3BefeHunto n opra-
HM3aLMN BbICOKONPOAYKTUBHbIX NIECHbIX NNaHTauui.

OTxogbl npousBoacTBa. Cepbe3Helillell 3KONOrMYecKol npo-
6nemoli cTann 0TX0A4bl MPOMbILIIEHHOTO U CeIbCKOXO03ANCTBEH-
HOro npou3BOACTB. B HacToAulee Bpems fenawTcs MOMNbITKU
YMEHbLWMUTL KO/IMYECTBO OTXOLO0B, 3arpA3HAIWUX OKpYyXato-
wyto cpegy. C aToil Lenbio paspabaTbiBalOTCA U yCTaHaBAMBAKOT-
CA CnoXHeliwmne GuNbTPbI, CTPOATCSH LOPOroCTOALME OYNCTHbIE
COOPYXeHUs U OTCTOMHUKK (puc. 76). Ho npakTuka nokasbiBa-
€T, YTO OHU, XOTS U CHUXKAKT 0NacHOCTb 3arps3HeHns, BCe-Taku
He pewatT npobnemy. M3BecTHO, 4TO Aaxe Mpu camoil cosep-
LWEeHHON O4YUCTKe, BKAKOYAs GMONOTMYECKYO, BCe PacTBOPEHHbIE
MUHepanbHble BeuwlectBa M A0 10% opraHuMYecKMx 3arpasHAio-
WMX BeLecTB OCTAOTCA B OUYMULLEHHbIX CTOYHbIX Bojax. Bogbl Ta-
KOro KayecTsa MOTyT CcTaTb NPUTOAHLIMW ANA NOTPebieHNa TOMb-
KO Moc/fie MHOTOKPaTHOTo pa3baB/ieHNs YNCTOW BOJOIA.

N3 aHann3a BOLONONb30BAaHMA 3a NATb-WECTb NPOLWeALnX fe-
CATUNETUI BbITEKAET, YTO €XEerogHblii MpupocT BogonoTpebe-
HWUSA, NPU KOTOPOM MCMONb30BaHHasA BoAa 6€3B0O3BpaTHO TepsAeTcs
ana npupofabl, coctaBnaet 4—5% . lNMepcneKTUBHbLIE pacyeTbl No-
Ka3blBalT, YTO NPU COXPAHEHUUN TaKUX TEMNOB NOTPe6NeHNA U C
y4yeTOM MpupocTa HaceneHns n 06bLemMoB npomssogacTea K 2100 r.
4yesloBeYEeCTBO MOXET McyepnaTb BCe 3amacbl NPeCHON BOfAbI.

OueBuaHO, peweHne Npob6aeMbl BOSMOXHO Npu pa3paboTke K
BHEApPEHUN B NPOU3BOACTBO COBEPLUEHHO HOBbIX, 3aMKHYTbIX,
6€30TXO4HbIX TEXHOMOTUA. 3TO €O34acT YC/NOBMA ANA Nofyde-
HWS OONOMIHUTENbHOW HYXHOIW 4YenoBeky nNpoaykuum u obeso-
NacuT OKpY>XalLlyto cpeay.
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CenbCKoe X03AMCTBO. B ceNbCKOX03AMCTBEHHOM NPOU3BOJ-
CTBe BaXHO CTpPOro cob6aofaTb MpaBuna arpoTexXHWKM U cne-
OWUTb 3a HOPMaMy BHECeHMA yao6peHnil. Tak KakK XMMu4Yeckune
cpefcTBa 60pbObLI C BpeAUTENSAMU M COPHAKAMM NPUBOJAT K CY-
W eCTBEHHbIM HapyLlWeHWsAM 3KOM0rM4eckoro paBHOBecUSs, Be-
AyTCA NOWUCKW NYTeil NpeofoNeHMs 3TOr0 KpM3mca B HECKONb-
KUX HanpaB/ieHUAX.

MpoBofaTcsa paboTbl NO BbIBEJEHUID COPTOB pacTeHWi, yc-
TOMUYMBLIX K CE/bCKOXO3ANCTBEHHbLIM BpeauTenaMm u 60ne3-
HAM: co3fatTca 6akTepuanbHble U BUPYCHbIe npenapaTtbl W3-
6upaTenbHOro AelicTBUA, Mopaxawuine, Hanpumep, TONbKO
HaceKoMbIX-BpeauTeneii. W3bICKUBAKOTCA NYyTU U CNOCOOHLI
6unonornyeckoin 6opb6bl, TO €CTb BEAeTCA MOUCK M pasMHOXe-
HMWE eCTEeCTBEHHbIX BParoB, YHUUTOXAaKLWMX TeX TPbI3yHOB U
HaceKoMbIX, KOTOpble BpeAsT X03AKCTBY yenoBeka. Paspaba-
ThIBAlOTCA BbICOKOM3GMpaTenbHble mpenapatbl M3 Yyucna rop-
MOHOB, aHTUTOPMOHOB M APYrUX BEL,ECTB, CNOCOOHbLIX AeiCT-
BOBaTb Ha OMOXUMWUYECKME CUCTEMbl OMpejeneHHbIX BUAOB
XWBOTHbIX U HE OKa3blBaTb OWYTUMOr0 AENCTBMA Ha Apyrue
OpraHu3mel.

Mpon3BoACTBO 3Heprun. MoTpebHOCTb B 3HEPrnM — OfHa u3
OCHOBHbIX XXW3HEHHbIX NOTPEOHOCTEN YenoBeKa. IHEPrua HyxXHa
He TO/IbKO AN HOPMaNibHON AeATENbHOCTU COBPEMEHHOrO 4Yeso-
BEYECKOro obwecTBa, HO U A4N14 NPOCTOro PU3NYeCKOro cyL,ecTBo-
BaHUSA KaXAOro OTAEeNbHOro 4enoBeka. B HacToslwee Bpems
3NeKTPO3HEPTrU0 B OCHOBHOM MONYYalT Ha FMAPO3NEKTPOCTaH-
LMAX, TEMMAOBbIX M aTOMHbIX CTaHLMAX.

FmgpoanekTpocTaHumn (F3C) Ha nepBblii B3rNA4 ABNAKTCS
3KONOTMYECKN YUCTBIMW NPEeANPUATUAMMW, HE HAHOCAL UMK
Bpega npupoge. Tenepb CTan0 ACHO, YTO CTPOUTENLCTBO NOTUH
Ha 00MbWNX PaBHUHHbLIX pekaxX MNPUBOAMT K 3aTONMIEHWU Of-
POMHBLIX TEPPUTOPMWI MOA4 BOAOXpaHMIULLa. DTO CBA3aHO C ne-
peceneHnemM 60MbLWIOr0 Ynucna nAen 1 notepeid MacTOULLHbIX
yrogui.

Meperopaxunsasa peky, N10TUHA CO34aeT HENPEOAONNMbIE Mpe-
NATCTBMUS Ha NYTAX MUrpauuil MPOXOAHbLIX W NOAYNPOXOLHbLIX
pPbl6, NOAHUMALIOLLLUXCA Ha HEPECT B BEPXOBbA pek.

Boga B xpaHunuuwax 3actamBaeTcs, ee NMPOTOYHOCTb 3aMef-
NnAeTcsd, UYTO CKa3blBaeTCH Ha XWU3HM BCEX XXMUBbIX CYLLECTB,
o6uUTalLWMNX B peKe U Y peKu.

MoBbIWEeHNE BOAblI BAMAET Ha FTPYHTOBbIE BOAbI, MPUBOAUT K
nogTonneHnto, sabonaymBaHmnio, K 3p0o3nn 6eperoB 1 OMNOM3HAM.
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3TOT CNMCOK OTpuUuaTeNbHbIX MOCNEACTBUIA CTPOUTENbCTBA
2C Ha paBHUHHbLIX peKax MOXHO NMPoAoNXUTb. KpymnHble Bbl-
COTHble NJIOTUHbI Ha TOPHbIX peKax TakXe NpeAcTaBNAlOT CO-
60/i MCTOYHMKM ONACHOCTU, OCOBEHHO B paiioHax C BbICOKOIA
CEACMUYHOCTLIO. B MUPOBOI MNpakTMKe M3BECTHO HECKONbKO
Cny4yaeB, KOrga npopbiB TakKWX NAOTUH MNPUBEN K OFPOMHbLIM
paspyweHnsaMm U rmbenn COTeH U ThicAY MOAEN.

Ha TennoBbix anekTpocTaHuuax (TAC) sbipabaTbiBaeTcs 60-
nee 60% o6uiero o6bemMa 31eKTPOIHEPTNM B Hallel cTpaHe. He
BCE 3HAKOT, YTO Yrosib 061agaeT He6ONbLLWOK NPUPOAHONA pagnoak-
TUBHOCTbLIO. Tak Kak Ha TAC cXurarTcs OrpoMHble 06bEMbI TOM-
nnBa, TO €6 CyMMapHble pafMoaKTUBHbIE BbIOPOCH Mony4varTcs
3HauYMTEeNbHbIMU. HO 3TOT (haKTOpP BTOPOCTEMNEHHbLIA MO cpaBHe-
HUIO C FNaBHbIM 6e4CTBMEM, HAHOCMMbIM NPUPOLE U NHOAAM Bbl-
6pocamy B aTMOC(epPYy XMMUYECKUX COeAUHEHUI, ABNAOLMXCA
npogyKTamu cropaHus.

Ha TOC B KayecTBe TONAMBa MCMNOMb3YIOT TakXe MasyT U
ras. C 3Ko/Norm4yeckoi TOUKU 3peHNS 3HepreTuyeckne ycTaHoB-
KK, paboTatolme Ha XMAKOM Tonnmee n ocobeHHO Ha rase, 60-
Nlee yucTtble, yeM Ha TBepaom. [Mepesog TAC Ha ras3 no3sonfer
NoBbICUTb KM, sHepreTMyecknx yCTaHOBOK M Pe3KO YNyUlUTb
3KONI0TMYecKy 06CTaHOBKY, 0COGEHHO B ropojax.

X0TS aTOMHble 3neKTpocTaHumn (ASC) cunTaroTCa 3KONO-
rmyecku 6onee YNCTbIMKU, YeM NPOCTO 3NEKTPOCTAHLUM, OHU Ta-
AT B cebe 60MbWIYH NOTEHLMAaNbHY ONACHOCTb B Cly4Yae Cepb-
e3HbIX aBapuil peakTopa. B aTom Mbl y6egunncb Ha npumepe
UepHOObINLCKON KaTacTpodbl.

TakuMm obpa3om, aHepreTuka CTaBuUT, Ka3anocb 6bl, Hepaspe-
WKMble 3KoNornyeckue npobnembl. Monckn peweHns npobne-
Mbl BEAYTCH B HECKONIbKUX HaMpasB/ieHNAX.

3KONOrn cyutarT, 4YTO Hambosee NepcneKTUBHLIM ABASETCA
MCMNOoNb30BaHWe HeTPaAULNOHHbLIX BO30OHOBAAEMbIX UCTOYHUKOB
3Hepruu. 3To,Npexe Bcero,aHeprusa ConHua 1 BeTpa, TENIO 3eM-
HbIX Hejp, TensoBafd U MexaHW4yeckas aHeprus okeaHa. Bo MHo-
rMx cTpaHax, B TOM YWUC/IEe W Y HAC, YXe COo3JaHbl HE TONbKO
ONbITHbIE, HO U MPOMbILLIEHHbIE YCTAHOBKM Ha 3TUX UCTOUYHMKAX
aHepruun. OHW elLe CPaBHUTENbHO ManoMOLHble. HO MHOrMe yye-
Hble CUMTAIOT, YTO 3a HUMM GONbLLOE ByayLiee.

MnaopoanekTpocTaHuun (F3C). TennosnekTpocTaHLMK
(T3C). ATOMHble aniekTpocTaHumm (A3C).

1. Kakue 0CHOBHbIE 3KONIOTMYEeCKMe Npo6aemMbl CTOAT Nepej
yesoBeyecTBOM? 2. B uemM onacHOCTb MCYE3HOBEHUS 030HOBOIO
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cnos aTmocgepbl? 3. B uem onacHOCTb «NapHMKOBOTO
ahekTa» ana 6uoctepbl? 4. Kakne akonormyeckue
npo6nembl co3fany aHepreTuyeckme KOMMaeKehbl?

*1 MpeanoXunte BO3MOXHbIE NYTW pelleHns OLHOW
— M3 3KONOTMYEeCKMX Npobnem.

5.7. OCHOBbI paLUVoHa/IbHOro yrnpaB/eHuns
NPUPOAHbLIMU pecypcamu
n NX NCnoJsib3oBaHUA
Llenn 1 3afayv pauvoHanbHOro ynpae/fieHWs MPUPOAHLIMM
pecypcamu. MpupoaHble pecypcbl — BaXKHell e KOMMOHEH-
Tbl OKpY)atolieid 4YenoBevyecTBO Cpefbl, WCMNONb3yeMble ANS
YAOBNETBOPEHUS MaTepuanbHbIX U KYNbTYPHbIX NOTPe6HO-

cTein obwectBa. OHM BecbMa pa3Hoo6Opa3Hbl (puc. 77), Kak u
BO3MOXHOCTU WX MCMNONb30BaHMA 4YenoBekKoM. OrpaHWYeH-

Puc. 77. TlpupogHbie pecypcbl

207



HOCTb pecypcoB 3eM/iM CTaHOBUTCS B HaCTOSALLee BPpemMsa O4HON
M3 Hanbonee akTyanbHbIX NPo6AEM 4Ye/I0OBEYECKOW LUBUAN3A-
umu. NMoaToOMy OAHUM M3 BaXKHENLWNX MOMEHTOB COBPEMEHHO-
CTM MOXHO CcuUuMTaTb peleHWe 3ajady N0 paLuOHaNbHOMY
ynpaBneHWto NPUPOLHbIMK pecypcamu. BbinonHeHue 3TOro
TpebyeT He TONbKO OBGWMUPHLIX U FAYBOKUX 3HAHWIA 3aKOHO-
MEpPHOCTE M MexaHW3MOB (YHKLWUOHUPOBaAHUA 3KONOrMye-
CKMX CUCTEM, HO U OMpejeneHHOro HPaBCTBEHHOro BOCMWTa-
HMUS 06l ecTBa, 0CO3HAHWA N0 AbMUW CBOEro e4UHCTBA C NPUpPO-
[0V, HEOO6XOAMMOCTM MEPEecTPONKM CUCTEMbl 06LWECTBEHHOIMO
NMpPoOM3BOACTBA M NoTpebneHus.

Peub B JaHHOM cfny4vae mgeT 0 GOpMMUPOBAHNM TakoMl cTpaTe-
rMn pa3BUTMA 4Yesl0BEYECKOro 06LecTBa, KOTopas MO3BOAsET
rapMOHWYHO COYEeTaTb ero NOTPe6GHOCTU C BO3SMOXXHOCTAMU CO-
XpaHeHNs HOpPManbHOro PYHKLUMOHMPOBaAHUA 6Guochepbl. ITO
O3HayaeT He TONbKO LIUPOKOE pacnpocTpaHeHWe NPOU3BOACT-
BEHHbIX CMOCO6O0B (TEXHONOTNIA) COEPEXEHNSA IHEPTUN U pecyp-
COB, HO U M3MeHeHWe XxapaKTepa MOTpPebHOCTeR Noaei, UX No-
TpebnUTenbCKUX naeanos.

B HacToswWwee BpeMs Mbl XXMBEM B 06LLeCTBE, KOTOPOE Ha3bl-
BatOT 0OLLECTBOM OLHOPA30BOro noTpebneHuns. 4na Hero xapak-
TEPHO HepauWoHanbHOE, PacTO4YMTebHOE UCMONb30BaHUE MPU-
POAHBLIX pecypcoB. [lnd coXpaHeHWs 4YenoBe4YeCKOn LMBUAK3a-
LMn HeobXoaMMO NOCTPOUTL NpupogocbeperatoLee 06U ECTBO,
OCHOBOI KOTOPOr0 [O/MXHO CTaTb pasyMHOe WCMONb30BaHMe
NpUpoAHbLIX pecypcos (puc. 78).

[ns co3HaTeNbHOro U KBaaMPUUMPOBAHHOIO YyMnpaB/ieHUs
9KOHOMMWKON M NPUPOLONONbL30BAHNEM HEOBXOAMMO:

1) onpefennTb Lenun ynpasneHus;

2) paspaboTaTb Nporpammy MX LOCTUXEHUS;

3) co3faTth MexaHU3Mbl peanun3alumM NOoCTaBfeHHbIX 3ajau.

Bam y>e M3BECTHO, YTO 3HEepPreTUMYeCKUM UCTOYHUKOM HAaKO-
NneHna 6uomMaccbl NepBUYHON NPOAYKLUUK (3eNEHbIX pacTeHNit)
Ha 3emne ABNAETCHA CONMHeYHasd sHeprua. Ana semnefenns xe
MPUTOAHbI NNW b 0KONO 10% NOBEPXHOCTW CYLWM, KOTOPbIE NpK
COBPEMEHHbIX YCMOBUAX MO3BOMAKT CHATb OFPaHUYEHHbIA ypo-
Xai.

UenoBeyecTBO yXe npubamxaeTcs K npefeny Tex BO3MOX-
HOCTell, KOTOpble MOTYT ObiTb 06ecneyeHbl MPOAYKLUOHHbLIMU
cBoiicTBamMmn 6uoctepbl. HyXXHO NM roBOPUTb, YTO €CTECTBEH-
Hble OrFpaHUYeHWUs 3aTparuBalT HE TONbKO MULLEBbIE, HO U
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A
Bxoga Cucrema Bbixon

OBWECTBO
OAHOPA30OBOIO
MOTPEBJTEHNA

OTX0/bl BELECTBA,

nocrynawotiiue B
Beuectso * Bos,qyx},Bo,qu,'nquy
[5)

Bxoa Cucrtema Bbixog

Puc. 78. Mogenn o6uiecTBa 04HOpPa30BOro noTpebneHns n npmpogocbepe-
rawotuero

MHble MPUPOAHbLIE pecypchl, yAOBNeTBOPAOLWMEe MNOTPeBHOCTH
nogein B Tenne, XXuUnuue, ogexae n ap.

Takum o06pa3oM, pauumoHanbHOe MNPUPOSONOAb30BaHNE —
e4VHCTBEHHbIA BbIX0OA U3 CUTYyaLMNN.

Ob6uias 3agava pauMoHanbHOro ynpaBAeHWS MPUPOLHbLIMMU
pecypcamm COCTOMT B HAXOXAEHNUN Hauny4ywmx (No onpegeneH-
HbIM KPUTEPUAM) MAM ONTMUMaNbHbIX CNOCOGOB 3KcnayaTa-
UMN eCTEeCTBEHHbIX U UCKYCCTBEHHbIX (Hanpumep, CenbCcKo-
X03ANCTBEHHbIX) 3KOCUCTEM.

OCHOBHbIMU MpUHLMNAMMW paLMOHANbHOrO0 MPUPOAONOSbL30-
BaHWA ABNAIOTCSA M3y4YeHMe, OXpaHa, OCBOEHMe M npeobpasoBsa-
HWe NpUpoAHON cpeabl (puc. 79).

14 — 2238 209



Puc. 79. TpWHUMUMLI PaLMOHaNbLHOFO NPUPOAONO/bL30BaAHUS

Mpupofononb3oBaHUE MPUHUMAET pa3fiMyHblie POPMbI B 3a-
BMCUMMOCTM OT TWMOB MPUPOLHLIX PeECYpPCOB: pacxogyemblX
(sHepreTnyeckue, cbipbeBble, NULLEBLIE, TEHOPOHA) U PECYPCOB
cpeabl (ycnosus Tpyfga, oTAabiXa U 340p0BbSA).

Moaxodbl K ynpaBAeHUK MNPOMbIC/IOBLIMU MOMNYAALUAMU.
Nio6aa akcnayaTupyemas nonynsauus xapaktepusyertcs onpe-
LeNeHHOW NPOAYKTWBHOCTbLIO, NMPOM3BOAMMOI B efUWHULY Bpe-
MEHW HOBOIN 6momaccoil. MNpu Takoi akcnayaTauuum YenoBek
M3biMaeT YacTb 6GMOMAcCChl B BUAE ypoXKas, NpeAcTaBAsAOLEero
coboii Ty unm uHyto fono 6umonpoaykumu. Hannyme BHYTpUBK-
[OBOM UNU MeXBULOBON KOHKYpeHLWU, BO3AeNCTBUSA Hebnaro-
NMPUATHbLIX YCN0BUIA BHELWIHEW cpefbl U ApYTUX PaKTOPOB MOryT
CHMXXaTb MPOAYKLMIO (eCTECTBEHHbIW NpupocT). N pasHuua me-
XY Hel 1N ypoXKaeM MOXEeT 3aMeTHO COKPaTuUThbCA UM faxe
cTaTb oTpuuatenbHoil. B nocnegHem cnyyae u3bATMe Oyner
MpeBbiWaTbh eCTECTBEHHbIA NPUPOCT BUoOMacchl NONyAALUN.

Pa3yMHbIn N0AX04 K UCNOMb30BaHUIO 6UONOTMYECKUX pecyp-
COB COCTOMT:

— B NOAJEPXaHUN MPOAYKTUBHOCTU NOMYAALUUN HA MaKCU-
ManbHO BbICOKOM YpPOBHE;

— cbope ypoxxas, BeAMYMHA KOTOPOro mMakcumanbHoO 61K3-
Ka K MPOM3BOAMMONA nonynsauueii NpoayKuuu.
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Takoe perynumpoBaHue npegnonaraeTt rny6okoe 3HaHue 3KO-
NOTMKM 3KCNAyaTMpyeMoin nonynsuuu, BblpaboTKy u cobnoge-
HWE HOPM W MpaBW ee NCMOb30BaHMA.

Kak BamM M3BECTHO M3 rnaBbl 2, CyW,EeCTBYIOT BCET0 TpU MyTH,
MO KOTOPbIM MOXET OCYL ecTBAATLCA yNpaBaeHne nNpogyKTUB-
HOCTbIO nonynauun. IT0 — POXLAEMOCTb, CMEPTHOCTb, CKO-
pocTb pocTa ocobeil. Bce 3T XapaKTEPMUCTUKM HaxogaTcs Nojg
BIMAHNEM MHOTMX (haKTOPOB: MULLEBLIX PECYPCOB, COCTOSHUSA
KAMmata 1 no4YB, HanM4yusa Bfiaru, ceeta, Tennaa, CTeNeHW NaoT-
HOCTU NONynsauunN, B3aNMOLEACTBUS C APYTUMKN BUAAMM, HANWU-
4yma NapasmToB, 60/Me3HEN 1 Npoyero.

MopnepXxueas 6n1aronpusaTHbIe YCA0BUA M MOAABNAAA OTpuU-
uatenbHble BO3AECTBUSA, YENIOBEK MOXET PerympoBatb Npoay-
umMpoBaHue (HapacTaHue) 6uomacchl, [O6MBaAACL MAKCUMaIbHOM
CKOpOCTU 3TOro npouecca. N3MeHAS UHTEHCUBHOCTb M3bATUA
6uomacchl (TO ecTb Be/MUYMHY COOMPAEMOro ypoxas), YenoBek
MOXEeT 0Ka3blBaTb KaK MOMOXMTeNbHOE, TaK W OoTpuLaTenbHoe
BO34elCTBUE HA NOMYNALMIO B GMOTreoLeHO3e.

BaM y)e M3BECTHO, YTO OAHUM U3 (haKTOPOB, KOHTPOAUPYHO-
WKUX Npouecc NONynsULMOHHOW AMHAMUKK, 9BNSeTCA caMa NoT-
HOCTb nonynauuMnM. BHYTpeHHUE MexXaHW3Mbl peryjampoBaHus,
KaK MpaBuio, MPUBOAAT K CHVKEHUIO NPOAYKTUBHOCTU MONyns-
LMW NpuW BO3pacTaHUM ee NNOTHOCTU (YncneHHocTmn). Kpome ToOro,
y CTapblX 0C06ei poCT ¥ MIOJ0BUTOCTb HUXKE, YEM Y MOJTOAbIX.

M3bATUE M3 MHOFOYMUCAEHHOW NMONynAunn cTapbiX 0CO6ei ¢
BbICOKOW KOHKYPEHTOCNOCOOGHOCTbLIO, HO MOHWXEHHOW NA040BM-
TOCTbIO 6YyAeT NPUBOAUTL K OCMabfieHUt0 BHYTPUBUAOBOW KOH-
KYPEHLWMN WU MOBbIWEHU MPOAYKTUBHOCTU MONyNAuUn B Le-
nom. Takoe n3bATME ByAeT 61aronpmMATHO CKa3biBaTbCHA Ha BOC-
NpoOW3BOACTBE 3KCMAyaTUPYeMOro 3anaca.

HaobopoT, M3bATME MONOAbIX 0CO6eli He fgacT >enaemoro
YBE/INYEHNA NPOLYKTUBHOCTW, TaK KaK MONIOXMUTENbHbIA 3(-
heKT OT CHUXEHUNS KOHKYPEHTHOI 60pbObl OYAeT NOrnoLeH co-
Kpal,eHNeM POXAaeMOCTH.

Mofo6HbIE CUTYyaL MM XOPOLIO U3BECTHLI U3 OMbITa PbIBONOB-
cTBa. 3meHsAs pa3mepbl f4en B OPyAUSX NI0BA, CPOKN U MecTa
[06bIYN, MOXHO PerynnpoBath BO3pacT NOMMaHHON pbiObI.

MoaxoAbl K ynpaB/ieHUO CeNbCKOXO3AWCTBEHHbBIMW 3KOCK-
cTeMaMu. HecMoTp$s Ha TO,4YTO Ce/IbCKOE XO39MCTBO OPUEHTUPY-
eTCA Ha WCMOMb30BaHWe KYNbTYPHbIX pacTEHUA U JOMaLIHWX
XXUBOTHbIX, YyNpaBneHne 3TUM BUAOM fesiTeNbHOCTU (B 4aCTHO-
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CTW, NPUMeEHeHNe YA0BpeHniA, CpeAcTB 3alWUThl pacTeHUR, op-
raHmsayusa Bbinaca U 0OTKOpMa CKoTa) 1 Apyrue BONPOChI He Tak
MPOCTbl, KaK MOryT nMokKasaTbCH.

O6uias cTpaTerus arpapHoro npousBOACTBa CBA3aHa C WH-
TEHCUBHbLIM BeEHUEM 3eMefenunsa n XKMBOTHOBOACTBA, UCMO/b-
30BaHMeM ONTUMaNibHbIX NMPUEMOB arpoTeXHUKU, NogLepXaHus
nnogopoamns noys, 60pb6bI C BpeguTensmun. 31o TpebyeT paspa-
60TKM HOBOI CENbCKOXO3ANCTBEHHON TEXHONOrMu, 6asnpyto-
Wwencsd Ha U3YYEHUW U XOPOLIEM 3HAHUM 3KONMOTMMN arpoLeHo-
30B 1 MPOLECCOB, MPOUCXOAALWLNX B HUX, & TAKXE Ha UX FPpaHu-
Uax ¢ MPUPOSHLIMU CUCTEMAMM.

PaunoHanbHOe WCMNONb30BaHNE MUHEPAaNbHbIX PECYPCOB;
obuime TpeboBaHMA K OXpaHe OKpyXXatouieli cpeabl. Mepeiigem
Tenepb OT 3KCMAyaTauum NPUPOAHbLIX 6MONOTMYECKUX PECYPCOB
N CeNbCKOXO03ANCTBEHHOTO NPOM3BOACTBA K MCMOMb30BAHUIO MU-
HepanbHbIX PeCypcoB.

B npegblgywmnx pasgenax 06cyxganucb npo6iemMbl OrpaHu-
YEHHOCTW MPUPOLHbIX PecypcoB, HECOBEPLUEHCTBA TEXHONOTUU
nx fo6bluM 1 nepepaboTKKU, CNefCTBMEM Yero cTano paspyule-
Hue BMOreoLEHO30B, 3arpA3HeHne OKpYyXalLWen cpelbl, Hapy-
WeHne Kaumata M BUOreoXMMnUYecKuX LUKNOB. N3BECTHbI He-
KOTOpble paLMoHanbHble NOAXOAbI K M3BMEUYEHUIO U nepepaboT-
Ke NPMPOAHbIX MUHepanbHbIX pecypcos (puc. 80).

HekoTopble M3 COBPEMEHHbIX MPOW3BOACTB U TEXHOMOTUIA
yXXe YAO0B/eTBOPAOT MHOTUM M3 3TUX TpeboBaHU, 0LHAKO OHU
BCE €lle He CTanu HOPMOW MPOM3BOACTBEHHON Chepbl M NPUPO-
fononb3oBaHna B MacwTabax BCel NaaHeThl.

Co3gaHne HOBbIX TEXHOMOTUI AOMKHO COYeTaTbCs C KOMMe-
TEHTHOI FPamMOTHOW 3KOJIOTMYECKO 3KCNepPTM30i BCEX, OCOOEH-
HO WWMPOKOMACLITabHbIX MPOEKTOB B MPOMbILLIEHHOCTH, CTPOU-
TeNbCTBe, TPaHCMOPTe, CeNbCKOM XO03ANCTBE WM APYrux oTpac-
NAX 4YenoBe4veCcKOW AeAaTenbHocTW. lMpoBoAguMMas cnewmanbHbl-
MW He3aBUCUMbIMW OpraHamu, Takas 3KCMepTu3a MNo3BOMUT
n3bexatb MHOTMX MPOCYETOB U HeMmpeAcKasyemblX MNOCAeACT-
BUIA peannsauum 3TUX NPOeKTOB Ana 6uocdepsl.

B uenoMm oxpaHa oKpyXatoulei cpefbl ¥ 3afayyM BOCCTAHOB-
NeHNa MNPUPOLHbLIX PEeCcypcoB AO/MKHbI MNpegycMatpuBaTb cre-
ayrnouive BUAbl 4eATENbHOCTHU:

— NOKanbHbI (MECTHbIN), PernoHanbHbll U rno6anbHbli
3KONOTMYECKMEe MOHUTOPUHIU, TO eCTb U3MEPEHMNE N KOHTPO/b
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Puc. 80. PauuoHanbHble NMoAX0Abl K MCMO/b30BAHWUI0 MUHEPaNbHLIX pe-
cypcoB

COCTOSIHMS BaXKHelLWUX XapaKTEPUCTUK OKpyXXatolleli cpeabl,
KOHLEeHTpaunn BpeaHbIX BewecTB B aTMmocepe, BOAe, NMOYBE;

— BOCCTaHOBMIEHWE W OXpaHa N1ecoB OT MOXapoB, BpeauTe-
neli, 6onesHeil;

— pacwupeHue 1N yBenuMYveHWe Ynucna 3anoBefHbIX 30H, 3Ta-
NOHHBIX 3KOCUCTEM, YHUKaNbHbIX MPUPOAHBIX KOMMIEKCOB;

— 0XpaHa v pa3BefeHune peaKnX BUAOB PaCTEHUI N KUBOTHbIX;

— WMPOKOe NPOCBeLLeHNe N 3KONOTMYeCcKoe 06pa3oBaHue Hace-
neHus;

— MeX/[yHapoAHOoe COTPYAHUYECTBO B Aefie 0XpaHbl Cpefbl.

TonbKo akTMBHaa paboTa BO BCex 061aCTSX YENOBEYECKOI
[0esTebHOCTM MO POPMUPOBAHMNIO HOBOTO OTHOLWEHNS K NPUpPO-
ae, paspaboTka payuoHanbLHOro NPUPOAONO/b30BAHUS, MPUPO-
pocbeperatolein TexHONOrMmM Byayulero CMOryT pewwaTb 3K0/0-
rmyeckme npobfieMbl CErOAHALWIHEro AHA W MepeiTW K rapmo-
HWYHOMY COTpPYyAHMYeCTBY ¢ Mpupogoii.

I PaunoHanbHoe NpupoAononb3oBaHne. ONTUMaNbHble
K cnocobbl 3KCnAyaTauumn sKoCcUcTeM. JKCNayaTUpyemble
nonynsuuun. Bronornyeckne pecypcbl. MuHepanbHble
pecypchbl.
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1. KakoBbl, Ha Ball B3rNAf, BO3MOXHble KpUTEPUM

7 pauuoHanbHOM aKCcnAyaTayum NecHbIX 3KOCUCTEM?
2. Kakue U3MeHeHUs MOryT MPOUCXOAUTbL B MONYNSLUAX
M arposkocucTemMax B Tex ciyyasx, Korfja co6upaemblit
ypoXaii MeHblle BEMYMHbI YNCTOW MepBUYHOW NpoayKLNN?
3. Kakune Bam W3BECTHbI OCHOBHble Tpe6OBaHMWA ynpaBneHus
aKcnnyaTayuelh MUHepanbHbIX PecypcoBs?

MpoaHann3nmpyinTe pucyHokK 78. B 4eM npuHuMnuanbHoe
pasnuuune mogeneii obuiecTsa 0fHOPA30BOro noTpebneHns

n npupogocbeperatoliero? Ha kKakux NpuHLMUNax OHKU
NOCTPOeHbI? Kakoe U3 HUX 60nee nporpeccnsHoe? fNoyemy?

MaTtepuan gna obcyxgeHus
Jkonorn cgopmynuposanu cnegyrowMe NPUHLKUNLL ANS pauumo-
Ha/bHOT0 UCMONb30BAHWUA MPUPOSHbLIX PECypCoB:

1 CTapaiiTecb UCNONb30BATb HeuUcYeprnaemble U BO30OHOBU-
Mble pecypcbl. Bo306HOB/MMbIE pecypcbl LOM>KHbI MCMOMb30BATbCSA
CO CKOPOCTbIO WX eCTEeCTBEHHOro BOCMOJHeHUs (NpuHLUMN —
cbanaHcMpoBaHHOe MCNO/Ab30BaHME).

2. bonbwas vacTb OTXOLOB W 3arpsAsHUTENEd UAN MO>KET
O6bITb OTHECEHa K pecypcam, KOTOpble Mbl MO FAynocTW He UC-
Nnonb3yeM, UAW OHW HACTOMbKO ONAaCHbl, YTO He AOMKHbI NPOU3-
BOAMTbCS BOOOUWLe (MPUHUMN — HUKAKUX OTXOLOB NPUpPoAe).

3. Ans ymeHbLlIeHUs 3arpsA3HeHuii, 3KOHOMUKU PEecypcoB U Cco-
KpalleHus KonmyecTBa OTX040B HEOOXO4MMO MCNONbL30BaTb pe-
CypCbl B MepBYl ouvepefb ANA YLOBAETBOPEHUS >XU3HEHHO BadK-
HblX NOTpebHOCTEW C MaKCMManbHOW 3NPEKTUBHOCTLIO (NMPUH-
UMN — YMEPEHHOCTb B 3 (heKTUBHOCTI).

Oﬁ'bFICHI/ITe, KaK Bbl MOHMMaeTe AaHHble NPpUHLUWUNbI. Bbinon-
HAKTCA 1N OHWN B HalleMm 06LI.I.(—Z‘CTB€'.7

KpaTkoe cogep>kaHue rnasbl O

N3-3a yBennyeHna MacliTaboB aHTPOMOreHHOro BO34eNCTBUSA
(X039MCTBEHHON AeATeNbHOCTM YeNoBeKa), 0COBEeHHO B Mocnef-
Hee CTONeTUe, HapyllaeTcs paBHOBecue B Buoctepe, YTO MOXKeT
MPMBECTU K HeobpaTMMbIM Mpoueccam M MOCTaBWTb BOMPOC O
BO3MOXHOCTU XMU3HWU Ha nnaHeTe. 3arpssHeHne 6uochepsl cBA-
3aHO C pa3sBUTUEM MPOMbILWEHHOCTN, 3HEPTETUKU, TpaHCcmop-
Ta, CeNIbCKOro X03ANcTBa U APYrMX BUAOB AeSATENbHOCTU 4Yeno-
Beka 6e3 yuyeTa BO3MOXHOCTEW npupoabl 3eMnu. Yxe ceiivac
nepes 4enoBe4YeCTBOM BCTa/in Cepbe3Hble 3KOMOrMYecKue Mpo-
6nembl, TpebylO U ME HE3AMEANNTENIbHOTO PELLEHMNS.
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FrMMABA

* OKpy>karuas 1
cpefa v 300poBbe YenoBeka

XNMUYeCcKune 3arpsisHeHns cpegbl
1 3[0POBbLE YeNoBeKa

Buonornyeckue 3arpasHeHunsa v 60ne3HN YenoBeka
BnnsHue 3BYKOB Ha YenoBeka
®usnyeckue pakTopbl cpefbl U CaMOUYYBCTBUE He0BEKA
MuTaHne 1 340pOBbLE YeNnoBeKa
NaHgwaMTt Kak akTop 340p0OBbS

Mpob6nembl aganTtayunm
YyenoBeka K OKpyXatouiel cpege



UenoBeK Ha NPOTAXKEHUMN BEKOB CTPEMUNCSH HE
npucnoco6mTbCsA K NPUPOSHOIA cpefe, a caenathb ee
yAO06BHOWN ANs CBOEro cyl,ecTBOBaHMA. Tenepb Mbl

0CO3HaNu, Yto nobas AeATeNbHOCTb Ye/10BEKA OKasbiBaeT

BANAHME HA OKPYXaK LW yo cpefy, a yXyhlweHune

COCTOAHMUA 6uochepbl OMNACHO AN BCEX XXUBbIX CYLLECTB,
B TOM 4YuC/e U ANa YenoBeka. BcecToOpoHHee n3yyeHue
4yenoBeKa, ero B3aMMOOTHOLEHW C OKPYXAKLWNM MUPOM
MPUBENN K MOHMMaHMWIO, YTO 340POBbe — 3TO He TO/IbKO
OTCYTCTBME 60ME3HEN, HO M DU3NYECKOE, MCUXNYECKOE U
coumanbHoe 6narononyyne yenoBeka. 340pOBbe — 3TO

KanuTan, faHHblA HaM He TO/IbKO NPUPOAOI OT

POXAEHUA, HO U TEMUW YCIOBUAMM, B KOTOPbIX Mbl XXUBEM.
MpounTas aTy rnaBy, Bbl y3HaeTe 0 TOM:
* KaK 3arpssHeHune 6uochepbl BAuseT
Ha 340POBbE YEeN0BEKA;
* KakKoBa CBA3b MeXAy (pusnyecknummn haktopamu
cpeAbl U CAMOYYBCTBMEM YE€N0BEKA;

* KaK B3aMMOCBfA3aHbl MUTaHWe U 3L0pPOBbe YENOBEKA,;
* KakK BAUSAET NaHAiwWwagT Ha camO4YyBCTBME U 340POBbLE
yenoBeKa;

* KaKoBbl BO3MOXHOCTM afjantaumu
(Nnpncnoco61eHHOCTHN) YesiloBEKA K U3MEHEHUAM
OKpyXato e cpedbl.



6.1. XrMunueckme 3arpsisHeHUs cpefbl
N 340POBbE YenoBeKa

B HacToswee BpeMs XO03ANCTBEHHas [LeATENbHOCTb YenoBeKa
BCe Yalle CTAHOBUTCS OCHOBHbIM MCTOYHWKOM 3arps3HeHUs
6uoctepsbl. B npupogHyl cpedy BO BCe 6OMbLWINX KOMMYECTBAX
nonagarT rasoobpasHble, XXULKUE W TBepAble 0TX0Abl MPOU3-
BOACTB. PasnuMyHble XMMUYECKMe BelLecTBa, Haxoasuinecs B
oTXo4ax, monajas B MOYBY, BO34yX WM BOAy, MepexogdaT no
9KONOTUYECKMM 3BEHbSIM M3 OAHOW Lenu B Apyrytk, nonajas B
KOHL,e KOHL,0B B OpraHn3m 4yenoBeka.

Ha 3eMHOM wWape NMpakTMYECKM HEBO3MOXHO HalTuW MecTo,
rae 6bl He MPUCYTCTBOBANM B TOW WNWM UHOIN KOHLEHTpaLuu 3a-
rpasHAto e BewecTBa. [axe BO Nbfjax AHTaApKTUAbI, TAe HeT
HUKaKUX MPOMbILIIEHHbIX NPOWN3BOACTB, a /IIOAN XUBYT TOMb-
KO Ha HeBONbWMX HAYyUYHbIX CTAHLWAX, YYeHble 06GHapyXunu
pasfiMuyHble TOKCWYHble (SA0BUTbIE) BewecTBa NMPOMbILIIEH-
HOFO MPOMUCX0XAeHNsA. VX 3aHOCAT Clofa MOTOKN aTMocdepbl.

Bbl 3HaeTe, YTO BelecTBa, 3arpA3HAOLWMe NPUPOSHYIO cpe-
Ay, O4YeHb paszHoo6pasHbl. B 3aBUCMMOCTM OT CBOEW MPUPOAbI,
KOHLEeHTpaunun, BpeMeHN AeiACTBMNA Ha OPraHM3M YefoBeKa OHM
MOTYT Bbl3blBaTb PasNMyYHble HE6NAaronpusATHbIE NOCNEACTBUSA.
KpaTKoBpeMeHHOe BO3JeNCTBME HEOONbLINX KOHLEHTPaL WA
AM0BUTLIX BeL,ECTB MOXET Bbl3blBaTb FO/I0BOKPYXEHMWE, TOLL-
HOTY, MeplieHne B ropne, Kawenb. MNonagaHne B opraHuM3m ye-
NnoBeKa TOKCMYHbIX BEW,ECTB B 6ONbLWIONA KOHUEHTpaLNM MOXET
MPUBECTU K MOTEpPe CO3HaHWS, OCTPOMY OTPaBEeHUH U Aaxe
cmepTun. NMpumepom Nofo6HOro AeNCTBUA MOTYT AIBAATHCSA CMO-
rn, obpasyrowmecs B KPynHbIX FropoAax B 6e3BeTPEHHYH NOro-
AY, UNN aBapuiiHble BbIGPOCbI TOKCMYHbIX BELLECTB MPOMbIL-
NEHHbIMY NPeANpPUATUAMUN B aTMOCHepy.

PeaKkUunun opraHu3ama Ha 3arpsi3HeHuMs 3aBUCAT OT UHAWBUAY-
anbHbIX 0COGEHHOCTEl 4enoBeka: BO3pacTa, Mosa, COCTOAHMUSA
3nopoBbsA. Kak npaBuno, 6onee ya3BuMMbl LeTU, NOXWUAble ©
npectapensie, 60NbHbIE MO AMN.

Mpu cucTemaTuyeckoM UM NePpUOLUYECKOM MOCTYNNEHUN B
OpraHu3M cpaBHUTENIbHO HEOO0/MbLWOr0 KOAMYECTBa TOKCUYHBIX
BELLECTB MPOUCXOANT XPOHNYECKOE OT paBleHue.

Mpu3HakamMn XPOHWYECKOTro OTpaBNeHMUA ABNAKOTCA Hapy-
lWeHNe HOPManbHOro MOBeAEHMUSA, MPUBLIUEK, a TakKXe Heipo-
NCUXMYeCKMe OTK/OHEHMUA: BbICTpOe YTOM/EHUE WX 4YYBCTBO
MOCTOAHHOW YyCTanocTW, COHANBOCTb UK, HA060POT, GECCOHHU-
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Hekypswwe 1-10 11-20 21-30 31-40 41 +
Yucno BblKyprBaeMbIX 3a fieHb curapet

Puc. 81. BnusaHue KypeHUs Ha 340pOBbE Ye/l0BEKA

ua, anatusa, ocnabneHve BHUMaHWA, pPaccesHHOCTb, 3abbiBYU-
BOCTb, CUNIbHble KOJle6aHNS HACTPOeHUS.

Mpn XPOHMYECKOM OTpaBfIEHWM OAHM W Te Xe BeuiecTsa y
pasHbIX NHOLel MOryT Bbi3blBaTb PasnuMyYHble MOpPaKeHua no-
yeK, KPOBETBOPHbIX OPraHOB, HEPBHOW CUCTEMbI, MEYEHU.

CxofHble Npu3Haky HabnwpawTcad M NpU pagmoakTUBHOM
3arpsA3HeHNn oKpyxXKawuleid cpeabl. Tak, B pailoHax, noaBepr-
WMXcA pagMOaKTUBHOMY 3arpsisHeHUK B pesynbTaTe YUepHo-
6bINbCKON KaTacTpodbl, 3a60/MeBaeMOCTb CpefaM HaceneHwus,
0COGEHHO AeTeli, yBennuymnacb BO MHOIO pas.

NlyuyeBas 60n1€3Hb MOXET pPa3BUTbLCA MPU BHELWHEM 061y4e-
HUW, a TakXe MpPW BHYTPEHHEM, €CAW pafMOaKTMBHbIE Belje-
CTBa MonafyT B OpraHnW3m C BO3A4YXOM, 3apaXXeHHON nuen nau
BOAOIA.
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Pa3fnyHble paguoOHYKANAbLl MOTYT HaKannMBaTbCcsa B onpeje-
NEeHHbIX OpraHax u co3gaBaTb MecTHOe 06ny4yeHue. Tak, paguo-
aKTUBHbIW CTPOHLWIA, Monagas B OPraHU3m gaxe B HE6O/bLIOM
KONnyecTBe, HakanaMBaeTCA B KOCTAX M He6NaronpusaTHO BO3-
[lelicTBYeT Ha KOCTHbI/i MO3r, Bbl3biBasi pa3BuTue neiikosa. Ha
cTagun pasBuTus aMmopunoHa o6nyyeHne He ybmBaeT 3apojbliLia,
HO ABNAETCA MPUUYMHOW POXAEHMNA YPOLOB, MPUYEM AaxKe A03a
B 25 63p, 6e3onacHas gnd opraHusma maTtepu, crnoco6Ha Bbl-
3BaTb Y 3M6pMOHa NOpaXKeHne Mo3ra.

BbICOKOaKTWBHbIE B OMOMOrMYECKOM OTHOLWIEHUU XUMUKYe-
CKMe COeAMHEHMS MOryT Bbi3BaTb 3PGeKT OTLANEHHOro BAMA-
HWS Ha 340pPOBbe YEe/I0BEKA: XPOHUYECKME BOCNaNUTeNbHbIE 3a-
6oneBaHMA pas3fIMUYHbIX OpPraHoB, M3MeEHEHUS HEPBHOW cucTe-
Mbl, feficTBME Ha BHYTpUyTpobHOe pa3BuTWe nNnoja, NnpuBoaA-
ee K pa3/IM4HbIM OTKIOHEHUAM Y HOBOPOXAEHHbIX.

OrpoMHbIli Bpef 340pOBbH 4Yesi0BEKAa HAHOCWUT KypeHue
(puc. 81). Kypunblw K He TONbKO caM BfblXaeT BpefHble Belye-
CTBa, HO ¥ 3arpsA3HAeT aTMocdepy, NOABepraeT onacHoCcTU ApY-
rMx Naei. YCTaHOBNEHO, 4YTO MIIOAMN, HaXOAALWMECH B OQHOM
NOMELLEHNUN C KYPUNbLWMKOM, BALIXAKOT faxe 60/blle BpegHbIX
BELeCTB, YEM OH cam.

| 11 TokcuyHble BeuwiecTBa. XPOHUYECKNE OTpaBneHUs.

1. Kakue nocnefcTBUS MOXET Bbl3BaTb 3arps3HeHue
OKpyXatoujei cpefbl y yenoseka? 2. B ueM onacHoCTb
KypeHus? 3. Moyemy He cnefyeT HaXo4UTbCA B OAHOM
NMOMELLEHNN C KYPSLL UM YeN0BEKOM?

S CocTaBbTe MULLEBYIO LieMb, MO KOTOPO/ XMMUUYECKUE BelecTBa
(necTuunpabl, S40XMMUKATLI) MOTYT MONAcTb B OPraH13Mm
yenoBeka.

6.2. buonormnyeckue 3arpsasHeHnsa
N 60/1e3HN YenoBeKa

Kpome XMMUYecKnx 3arpsasHuTesneid, B NpUpogHORA cpege BCTpe-
yalTcs M 6MONOTMYECKNe, Bbi3blBalOLIME Y YE/OBEKA pasnny-
Hble 3a60neBaHNUA. IT0 60M1€3HETBOPHbIE MUKPOOPTraHN3Mbl, BU-
pycCbl, TEILMWHTBI, NpOCTEWLLME.

Hanb6onee onacHbl BO30YyAUTENN MH(PEKUMOHHLIX 3abonesa-
HUN. OHM UMEIT Pa3HYH YCTOWYMBOCTb B OKpYXKaloLen cpege.
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OfHW MOryT XWTb BHe OpraHuM3ama 4efioBeKa BCEro HeCcKO/bKO
4yacoB; HaXOA4fACb B BO3JyXe, B BOAe, HA Pas3HbIX NpegmMeTax, OHU
6bICTPO nornbatoT. Apyrue MoryT XuTb B OKpPY)XXalllein cpege
OT HECKONbKUX [Hel [0 HEeCKONbKWUX neT. Ana TpeTbUX OKpY-
Xatoaa cpefa ABNAETCH e€CTeCTBEHHbIM MECTOM O06UTaHuA.
Lna yeTBepTbIX — Apyrue opraHM3Mbl, Hanpumep AUKUE X U-
BOTHbIE, ABNAKOTCA MECTOM COXPAHEHUS U PasMHOXEHUS.

YacTo MCTOYHUKOM MHPEKUMN ABNAETCA NOoYBa, B KOTOPOil
NOCTOAHHO 06uTalOT BO3GYAUTENM CTON6GHAKA, 60oTynusma, ra-
30BOV raHrpeHbl, HEKOTOPbLIX TPUBKOBLIX 3aboneBaHuii. B opra-
HW3M Ye/I0BEKA OHM MOTYT MONAacTb NPW MOBPEXAEHUUN KOXHbIX
MOKPOBOB, C HEMbITEIMW NPOAYKTaMW MUTaHWA, NpU Hapylwe-
HUWU NPaBWUa TUTUEHDI.

Bone3HeTBOPHbIE MUKPOOPraHU3Mbl MOTYT MPOHUKHYTb B
FPYHTOBbLIE BOAblI U CTaTb MPUYMHON UH(PEKLUOHHBIX 60Ne3Hei
yenoseka. [o3ToMy BOAY M3 apTe3naHCKUX CKBaXWH, KONoA-
LLeB, POAHMKOB HEOOX0ANMO Nepes NMUTbLEM KUNATUTD.

OC06eHHO 3arpA3HEeHHbIMUW O6bIBAKOT OTKPbITblE WUCTOYHUKM
BOAbI: peku, o3epa, Npyabl. N3BeCTHbl MHOrFOYMUC/EHHbIE CY-
yau, Korfga 3arpsisHeHHble MCTOYHWKW BOAblI CTain MPUYUHON
anugeMmuii xonepbl, 6pOLWHOrO TUMa, AU3EHTEPUN.

B apKux cTpaHax LWMPOKO pacnpocTpaHeHbl Takue 6ones-
HW, KaKk amebuas, WNCTOMATO3, IXMHOKOKKO3 1 Apyrue, KoTo-
pble BbI3bIBAKOTCA pPa3snNMyHbLIMK NapasuTamu, nonajarwmumu B
OpraHu3Mm 4YenoBeKa C BOAOIA.

Mpwn BO34YWHO-KaNebHON UH(PEKLNN 3apaXKeHUe NPONCX0o-
OWUT Yepes AblXaTesbHble MyTW MPWU BAbIXaHWU BO3AYyXa, COAEp-
Xauiero 60/1e3HeTBOPHbIe MUKpoOOpraHnsmbl. K Takum 60nes-
HAM OTHOCUTCS FPUNM, KOKAKOLW, CBUHKA, AU(DTepuUs, KOpb U
apyrue. Bosbyamutenn atux 6one3Hein monagardT B BO3AYX MpM
Kalne, YNXaHUN W faxe Npu pasroBope 60MbHbIX N0 AEN.

Ocobylo rpynny cocTaBAslOT MHMEKLMOHHbIE 60Ne3HKn, nepe-
jakolmecs npu TeCHOM KOHTaKTe ¢ 60/bHbIM UK NMpU NONb30Ba-
HUW ero Beuwlamu, Hanpumep MONOTEHLEM, HOCOBbIM MAATKOM,
npegmeTamu MYHOW TUTUEHbl U APYTUMU, GbIBLLUMYK B yNOTPeo6-
neHnn 6onbHoro. K HUM OTHOCATCSH BeHepuuyeckne 60M1E3HU
(Cnna, cupunuc, roHopes), Tpaxoma, cnbmupckas a3Bsa, napLia.

Uenosek, BTOprasacb B Npupojy, HepeaKo HapyllaeT ecTecT-
BEHHbIE YC/IOBUSA CYLLECTBOBAHMS 60N1€3HETBOPHbLIX OPraHM3mMoB
M CTAHOBMTCA CaM >XepPTBO NPUPOAHO-04aroBbix 60Ne3Hei.

Nogn nnn goMmalHue XXMBOTHbIE MOTYT 3apaXaTbCa NPUpPoSA-
HO-04aroBbIMM 60NE3HAMU, NOMajas Ha TEPPUTOPUID MPUPOLHO-
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ro oyara. K Takum 60n1e3HSIM OTHOCAT YyMmy, TYJASPEMUIO, CbiN-
HON TN, KNeuw,eBon sHUehanmMT, Mansaputo, COHHY 60Me3Hb.

OC06eHHOCTbIO NMPUPOAHO-04aroBbiX 60ne3Heil ABngaeTCcs TO,
4TO X BO3BYAMTENN CyLlecTBYKOT B MPUPOAE CTPOro Ha onpege-
NEHHON TeppUTOPUYN BHE CBA3M C IIOAbMU UAN LOMALLIHUMMW XU -
BOTHbIMU. OHM NMapasMTUPYIOT B OPraHu3Me AUKUX XXUBOTHbIX-
x035eB. MNepefaya BO3OYAMTENEN OT XKUBOTHOTO K XXUBOTHOMY U
OT XXUBOTHOTO K 4Ye/l0BEKY MPOUCXOAUT NPEUMYLLECTBEHHO Ye-
pe3 NepeHOCYNKOB, Yallle BCEIO HACEKOMBbIX U KNeLLei.

BO3MOXHbI U Apyrve nyTn 3apaxeHusd. Hanpumep, B HEKO-
TOPbIX XapKUX cTpaHax, a TakXXe B psje pailoHOB Hallei cTpa-
Hbl BCTpeyaeTca WHMEKUMOHHOe 3aboneBaHWe nNenTOCNUPO3,
nnn BoAfHaA nuxopagka. B Hawei cTpaHe BO3OYyAMTeNb 3TOM
60N1€e3HN napasuTUpyeT B OpraHnM3Me MoNeBKU 0ObIKHOBEHHOMN,
WMPOKO pacnpocTpaHeHHOM Ha nyrax okono pek. 3aboneBaHue
NenTOCMUPO30M HOCUT CE30HHbLIN XapaKTep, yale BCTpeyaeTcs
B MEpUOA CUNbHbIX AO0XAeW W B Xapkue mecaubl (M0ONb, aB-
ryct). UenoBek MOXeT 3apa3uTbCa NMpW nonagaHuun B ero opra-
HW3M BOAbl, 3arpA3HEHHON BblJeNEHUAMU FPbI3YHOB.

Takune 6001€3HMU, KaK YymMa M OPHMTO3, MepefarTCcsa BO3AYyL-
HO-KanenbHbIM NyTeM. Haxopfsicb B palioHax MPUPOLHO-0Yaro-
BblX 3a60neBaHNii, HEOOXOAMMO COBNOAATb CMELMANbHbIE MEPbI
NPesoCTOPOXHOCTH.

Buonornyeckune 3arpasHeHuns. NHeKLNOHHbIE 601e3HN.
L MpupoaHo-o4varosbie 60n1e3HN. Bo3byanTenb 60ne3HuU.
MepeHOCUYUK UHDEKLMNN.

1. KakoBbl nyTu nepegaum nHpekummn? 2. Kakne npmpogHo-
o4arosble 60/71€3HM BaM M3BECTHbLI? B yeM Mx oTAnYmMA

OT APYTUX UHPEKLMNOHHbIX 6one3Heir? 3. Kakue
npefoCTOPOXHOCTKU cnefyeT cobnoath B palioHax,

r4e ycTaHoBAeHbl NPUPOAHO-0YaroBble 601e3HN?

3anonHuTe TabnuLy:

HassaHue 60ne3Hn Bo36yauTtenb 6onesHn Cnocob 3apakeHus
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Puc. 82. PacnpocTpaHeHMe KNeleBoro sHuedanmTa Ha Tepputopumn Poccum

Martepnan gna obcyxgeHns.
KneweBoi aHUuedannT — 3a6oneBaHue, nopa>kawllee LeHTpab-
HYl0 HepBHYK cucTemy. OHO Bbi3blBaeTCHA BUPYCOM, KOTOPbLIA mMe-
peHoCMTCA Khewamu. HuUuedanMTHble Kaewunm 3aHMMawT 06
WNpPHbI apean Ha TeppuTopumn Poccun (puc. 82).

MonoBo3penbie Knewyn Hambonee akKTUBHbI BECHOW M B Haua-
Nne neTa, a HEMO/0BO3penble MapasuTUPY T 06bIYHO A0 KOHLA
Tennoro nepuoga. bonewT knewesbiM 3HLe(AaNMTOM B OCHOB-
HOM JII0AU, CBSI3aHHbIE NO POy CBOEW AesaTeNbHOCTU ¢ necoM. Ho
BO3MO>KHO 3apa>keHue 1M 4yepe3 MOSIOKO KOPOB U KO3.

B Poccum 3aboneBaemMocTb HAceleHUA KIelweBbIM 3HUedhanu-
ToM 3a nocnegHue 15 neT yBenuuunacb 60see 4yeMm B fBa pasa.

ObcyanTe, Kakue Mepbl NPounNakTUKM cnegyet NpUMEHSTD,
€CNM Bbl 0Ka3a/MCb B OMAcHOM paioHe.

6.3. BAngaHue 3ByKOB Ha 4yenioBeKa

UenoBeK BCerga XXua B MMpe 3BYKOB U WIyma. 3BYKOM HasblBa-
I0T TaKMe MexaHu4Yeckue KonebaHus BHELLHel cpedbl, KOTopble
BOCNPMHUMAKOTCS CNYXOBbIM annapatoM 4enoseka (oT 16 go
20 OO0 KkonebaHuii B cekyHay). KonebaHus 60nbllUeil 4acTOTbl
Ha3bIBAKT yNbTPa3ByKoM, MeHbLUEN — nHppassykom. LLlym —
3TO FPOMKME 3BYKW, CANBLLUNECS B HECTPOIHOE 3BYyYaHWe.
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[nsa BCeX XMBOTHbIX W YenoBeka 3BYK SAABNSETCHA OAHUM U3
BO3[eliCTBMNI OKpY>KatoLen cpeabl.

B npupoge rpomMkue 3ByKW peaku, WYM OTHOCUTENbHO cnab
M HenpofomkuTeneH. CouyeTaHMe 3BYKOBbIX pasjpaxuTenel
faeT BpEMS XXUBOTHOMY WU YeN0BeKYy, He06XoaMmoe A1 OLeH-
KM NX XapakTepa, (JOpMMUPOBaHMUA OTBETHOI peakuuu. 3ByKN K
WyMbl 60NbWOK MOLLHOCTM MOpaXkawT CAyX0BOW anmapart,
HEPBHbIE LEHTPbl 1 MOTYT Bbi3BaTb 60/EBble OLLYLLEHNSA U LIOK.
Tak feiicTBYeT LYMOBOe 3arpsisHeHue.

TUXWA WenecT NUCTBLI, XYpPUYaHUe pydbsi, MTUYbU TON0CA,
Nerkunii nneck Bofbl 1 WymM Npnb0os BCerga npuMsATHbI YEN0BEKY.
OHKM ycrnoKanBaloT ero, CHUMaKT cTpecchl. 3TO MCNOMb3yeTCH B
NneyebHbIX 3aBefleHUsAX, B KabuMHeTax MNCUXO/IOTUYECKOW pas-
rpy3ku. Ho ecTecTBeHHble 3By4YaHWs ronocos Mpupogbl cTaHo-
BATCA BCe 60nee pefKMMM, MCYE3aloT COBCEM WKW 3arfyLlanTcs
MPOMbILIIEHHbIMUW, TPAHCNOPTHLIMU U APYTUMU WLYMaMK.

LOnuTenbHblA Wym He6MaronpuaTHO BIUAET Ha OpraH cnyxa,
MOHMXasn YYBCTBUTENbHOCTb K 3BYKY. OH MpuMBOAWT K pac-
CTPOWCTBY AeATENbHOCTM cephua, MeYeHu, K UCTOLWEHNIO 1 ne-
PEHAMPAXEHUIO HEPBHbIX KNeToK. OcnabneHHble KNeTKU HepB-
HOW cUCTEeMbl He MOTYT AOCTaTOYHO YeTKO KOOPAMHMPOBATL pa-
60Ty pasnnyHbIX cucTem opraHusma. OTclOfa BO3HUKAIOT Hapy-
WEeHNA NX OeATeNbHOCTH.

YpoBeHb WIymMa u3mMepseTcsa B geuyunbenax — efuHULAX, Bbl-
pa)kaw W nx CTeneHb 3BYKOBOrO AaBjeHWA. 3TO AaBfeHue BOC-
NnpUHMMaeTCcsa He 6ecnpefenbHO. YpoBeHb Wyma B 20—30 geyn-
6en (gb) npakTuyeckn 6Ge3BpefeH AN 4YenoBeKa, KakK ecTecT-
BEHHbI WYMOBOW (POH. YTO XXe KacaeTcsi TPOMKUX 3BYKOB, TO
34ecb gonycTMmas rpaHuua coctaBnset npumepHo 80 geumben.
3ByK B 130 geunben yXe Bbl3blBaeT y YyenoBeka 60nesoe owy-
weHune, a 150 ctaHOBMTCA 414 HEro HenepeHocuMbiM. Hepapom
B CpefHMe BeKa CYL,ecTBOBaNa Ka3dHb «Nof Konokon». Fyn Ko-
NOKONbHOTO 3BOHa MY4YMUa U MeLSIEHHO YOUBan 0CYXAEHHOrO.

CpaBHWUTE CMNY 3BYKa pa3/iIMYyHbIX UCTOYHUKOB (puc. 83).

OueHb BbICOK YPOBEHb MPOMbILIMIEHHbIX WYMOB. Ha MHOImnX
paboTax M B LWIYMHbIX NPOU3BOACTBaxX OH gocturaet 90—110
feunben n 6onee. He HaMHOro TULWe U Yy Hac AOMa, rae NoABAA-
I0TCA BCE HOBble MCTOYHMKUN LWIYMa — TaK Ha3blBaemas 6biToBas
TeXHUKa.
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(30

MOoTOp peakTUBHOIO
camoneta (25 m) 120

110
Apodunbras ABTOMOGU/IbHAS
MaLLHa 100 cipeHa
Mpecc
MeTpo 90 YposeHs Lyma,

BPeAHbIli AN cnyxa
ToBapHbIil Noe3g, 80
(33 M) byaunbHMK

Mbinecoc (3 m)

70
ABTOMOOWIbHOE
[IBVXEHME 60
Ha aBTOCTpaje
50
He6onbLLoe
IMYHOE ABUYKEHWE
y A 40 Pa3rosop
30
20
LLlypLuaHue AncTBbl

Puc. 83. Lkana ypoBHein wyma (B geunbenax).
B ckobKax yKasaHbl pacCTOSHMA OT UCTOYHMKA WyMa

Kaxablil yenoBek BOCNPUHMMaeET WyM no-pasHomy. MHoroe
3aBMCUT OT BO3pacTa, TeMMNepamMmeHTa, COCTOSIHUA 340POBbA, OK-
pyXak Wnx ycnoBuil.

HekoTopble NOAN TEpPAOT CAYX AaXKe nocfe KOPOTKOro BO3-
JeACTBUSA WYMa CPaBHUTENbHO HEOONbLWOW NHTEHCUBHOCTH.

MocToAHHOE BO3AEWCTBME CUNBHOMO WWYMa MOXET He TOMbKO
oTpuuaTenbHO NOBAUATL HAa CAYX, HO U Bbl3BaTb ApPYrue Bpej-
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Hble NOCNeACTBUA: 3BOH B yllax, FOJIOBOKPYXXEHWE, TONOBHYH
60/1b, NOBbILIEHMWE YCTANOCTH.

OuyeHb rpoMKas COBpPeMeHHas My3blka TakXe npuTynnser
CNyX, Bbl3blBAeT HEPBHbIe 3a60/1ieBaHUS.

LLym o6nagaeT akKyMynAaTUBHbIM 3 (EKTOM, TO eCTb aKy-
CTUYECKME pasfpaxeHus, Hakannueascb B OpraHuWsme, Bce
CUNbHEe YIrHEeTalT HEPBHY cuctemy. MoaTomy nepes notepel
cnyxa OT BO3JelicTBMS LWYMOB BO3HWKaeT (YHKUMOHaNbHOE
paccTPOMCTBO LLeHTPasbHON HEPBHON cnucTembl. OCobeHHO Bpea-
HOe BAMSAHWE LWIYM OKasblBaeT Ha HEPBHO-MCUXUYECKYID Aed-
Te/IbHOCTb OpPraHM3ama.

YUncno HEPBHO-NCUXMYECKMNX 3a601€BaHUIl Bhbille cpeamn nuu,
paboTalWmX B WYMHbIX YCAOBUAX, HEXENN y nuy, paboTat-
WNX B HOPManbHbIX 3BYKOBbIX YCNOBUAX.

LW yMbl BbI3bIBAOT PYHKLMOHANbHbIE pPacCTPOWCTBA cephey-
HO-COCYAMCTOW CUCTEMbI; OKa3blBalOT BpeAHOE BANAHUE HA 3pU-
TeNbHbI N BECTUOYNAPHbLIA aHaNU3aTOpbl; CHUXAKT pediek-
TOPHYH AeATeNIbHOCTb, YTO 4acTO CTaHOBUTCA NPUUYUHOWA HecYa-
CTHbIX C/Iy4aeB W TpaBM.

Kak nokasanu mccnefoBaHUA, HEC/NbILWUMbIE 3BYKU TakxXe
MOTYT OKa3aTb BpefHOe BO34eCTBME Ha 340POBbE YE/TOBEKA.

Jaxe cnabble MHPpPasByKNn MOryT OKa3blBaTb Ha 4YenoBeka
CYL,EeCTBEHHOe BO3fAelicTBME, B OCOOEHHOCTW E€CAM OHM HOCAT
ONUTeNbHbIA XapakTep. M0 MHEHWIO YUYeHbIX, UMEHHO MH{pa-
3BYKaMWu, HeC/bIWHO MPOHUKaKLWMMN CKBO3b CaMble TOJCThIE
CTEHbI, BbI3bIBAOTCSH MHOTUE HEPBHbIe 60NE3HM XUTenen Kpyn-
HbIX TOPOAOB.

Y nbTpa3ByKu, 3aHMMaroLLMe 3aMeTHOe MecTO B ramme npo-
M3BOLCTBEHHbLIX LWIYMOB, TakXe onacHbl. MexaHu3Mbl UX feicT-
BUA HA XWBble OpraHuW3mbl KpaiiHe MHOroo6pasHbl. OCO6GEHHO
CUNbHO WX OTPULATE/NIbHOMY BO3AEACTBUIO MOABEPXEHbl KeT-
KW HEPBHOW CUCTEMBI.

LLlym KoBapeH, ero BpeAHOe BO3JeliCTBME HA OpPraHW3m co-
BepLlaeTcs He3pUMO, He3aMeTHO. HapylweHuns B opraHusme 06-
HapyXwuBatlTca He cpady. K TOMy Xe opraHu3m 4yenoBeka npo-
TUB WWYMa NpakTUyeckun 6e3salynuTeH.

B HacTOfAWee Bpems Bpayu rOBOPST O LWIYMOBOW 601e3HMU,
pasBuBatolLelica B pe3ynbTaTe BO34EeNCTBUA WYMa C NMPeUMy-
W eCTBEHHbLIM NOpPaXeHUem cnyxa u HepBHOW CUCTEMBI.

~|=~ LWymoBoe 3arpsisHeHue. YPOBEHb LWIyMa.
. LLlymoBasa 60M1€e3Hb.
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1. Kakoe BNuAHME MOTyT 0Ka3biBaTb 3BYKW Ha YenioBeka?

2. Y10 Takoe LymMOBOe 3arpasHeHne? KakoBbl ero
NCTOYHUKN? 3. Kakoe BANSHME Ha 3[0POBbE YesloBeKa MOXEeT
0Ka3aTb MOBbILWEHHbIN YpOBeHb WyMa? 4. Kak nposBnseTcs
LWymoBas 601e3Hb?

MaTepuan gns ob6cyxaeHus
MccnegoBaHna yyeHbIX MoKasanuW, 4YTO LWYM HaHOCUMT owyTwu-
Mblii Bpef 340pOBbI0 YenoBeKa, HO M abCOMTHAs TULIMHA nyra-
eT W yrHeTaeT ero. Tak, COTPYAHUKN OLHOrO KOHCTPYKTOPCKO-
ro 6t0po, MMeBLUEr0 NPEeKPaACHYH 3BYKOM30NALNIO, Y>Ke Yepe3 Hefe-
N0 cTannm >KanoBaThbCsA, YTO He MOryT paboTaTb B yCNOBUAX
rHeTywer TuwuHbl. OHM HepBHUYaAnNW, Tepsanu paboTocnocob-
HOCTb. WM, HAo6opoT, yyeHble YyCTaHOBMAN, YTO 3BYKW onpege-
NEHHOW CuAbl, CTUMYNNPYIOT MPOLECC MbILAEHUSA, B OCOOEHHO-
CTW npouecc cyeTa.

Ob6cyauTe, Kakue npakTUYeckKume pekoMeHgauuu, cnocobeT-
BYHOLLME NOBbIWEHNKD 3PEKTUBHOCTN 0O6YUYEHNA, MOXHO MNpeaso-
XWUTb, NCXOAS U3 UCCEeA0BaHWNIA YUEHbIX.

6.4. ®dn3nyeckme pakTopbl cpeqbl
N cCamMOuYyBCTBUE YeNoBeKa

B no6omM SfBAEHUN OKpyXaloleid Hac NpUpoabl CyllecTBYyeT
cTporasi NOBTOPAEMOCTb MPOLECCOB: A€Hb U HOYb, MPUANB N OT-
nuB, 3MMa N NeTo. PUTMUUYHOCTbL HabNOAaeTCa He TONbKO B ABU-
XeHun 3emnu, ConHua, JIyHbl 1 3Be34, HO N ABASETCH HEOTb-
eMIEMbIM U YHUBEPCAaNbHbIM CBOCTBOM XXWUBOWN MaTepuu, CBOI-
CTBOM, NPOHMKA W MNM BO BCE XXW3HEHHbIE IBEHNSA — OT MOJie-
KYNspHOTO YPOBHSA A0 YPOBHS L,EN0Oro opraHmsma.

B xo04e nctopuyeckoro pasBuTusa 4enoBeK npucnocobuncs K
onpeAeneHHOMY PUTMY XMWU3HU, 06YCNOBNEHHOMY PUTMUYECKN-
MW U3MEHEHUAMMW B MPUPOLHOI Cpefle U 3HePreTUYeCcKOW AnUHa-
MWUKOI 0O6MEHHbIX NPOLLECCOB.

KaXablil 4enoBeK C POXKAEHMNS XMBET N0 CBOUM 6uonorunye-
CKUM 4yacam. B HacTosullee BpeMsa M3BECTHO MHOXECTBO PUTMU-
YeCKUX MpoLeccoB B OpraHu3Me, HasblBaeMbliX 6uopuTmMmamu. K
HUM OTHOCSAITCA PUTMbl paboThl cepaua, AblXaHWA, 6MO3NEKTPU-
YEeCKON aKTMBHOCTM MoO3ra. Bcs Halla XXW3Hb nNpeacTaBnseT co-
60/ MOCTOAHHYI CMeHY MOKOA U aKTUBHOI AEATEeNbHOCTU, CHa
M 604pCTBOBaHUS, YTOM/IEHUS OT HANPSXXEHHOTO TpyAa U OTAbI-
Xa. B opraHmame Kagoro 4yenoBeka, NnogooHO MOPCKUM NPUIK-
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BaM U OT/IMBaM, BEYHO LapuT BeNNKUIA PUTM, BbiTeKalo Wi 13
CBA3WN XW3HEHHbIX ABNEHWI C pUTMOM BceneHHON U cMMBOM-
3MPYHOLWNIA eAUHCTBO MUpa.

HecoBnajgeHue BHYTPEHHUX PUTMOB 4Yes0BEKa C PUTMaMu
OKpY>Kato LW e cpefbl MOXET cTaTb NPUYNHOR BONE3HEHHbIX AB-
neHnin (beccoHHuUa, NoTepsa paboTocnoco6HOCTM U T. A4.).

LleHTpanbHOe MecTO cpefn BCeX PUTMUYECKMX NPOLLECCOB 3a-
HUMAKT CYyTOUYHble PUTMbI, UMelOL e Hanbobliee 3HAYEHME
4ns opraHusma. Peakuwusa opraHumsma Ha no6oe Bo3geiicTeue
3aBUCKT OT (Ppasbl CYTOUHOro puTMa (TO eCTb OT BPEMEHMU CYTOK).
3TN 3HAHWA BbI3BA/IN PA3BUTNE HOBLIX HaMpaBieHWiA B MegnLLN-
He: XpPOHOLWArHOCTUKK, XpOHOTepanuu, XpoHoMapmMaKonoruu.
OCHOBY WX COCTaBAsieT MOM0XeHWe 0 TOM, YTO OLHO U TO Xe
CpPeACcTBO B pas3/iMUHble Yachl CYTOK OKasblBaeT Ha OpraHusm
pasfMyHoe, WHOrAa MPsSMO NPOTUBOMOJIOXKHOE BO3JelCTBYUE.
MoaToMy AN nonyyvyeHus 60nbero agpekTa BaXXHO yKa3blBaTb
He TONIbKO 403y, HO M TOYHOE BpeMs npuema feKapcTB.

OkKa3anocb, YTO M3Y4YeHUEe MU3MEHEHWUIA B CYTOUHbIX pUTMax
MO3BO/MIAET BbIABUTb BO3HUKHOBEHME HEKOTOPbIX 3ab0neBaHui
Ha CaMblX PaHHUX cTagmnax.

Knumat Takxe OKa3blBaeT Cepbe3HOe BO3AelicTBME Ha CaMo-
YyBCTBME YE€/IOBEKA, BIMAS Ha HEro yepes MOrofHbIE YCMOBUS.
MorofHble YCNOBUSA BKKOYAKT B ce68 KOMMNIEKC (DM3NYECKUX 1
XMUMWNYECKNX (HaKTOPOB: aTMOC(epHOe faBfieHWe, BAaXHOCTb,
OBVXKEHMe BO3JyXa, KOHLEHTpauuw KUCnopoga, CTeneHb BO3-
MYLIEHHOCTW MarHWTHOTO Mons 3eM/N, YPOBEHb 3arpsi3HeHUs
atmocagepsl.

[lo cux nop eule He yganocb A0 KOHLA YCTaHOBUTb MEXaHU3-
Mbl peakuunili opraHnu3ama 4esoBeKa Ha U3BMEHEHUE NMOTOAHbIX yC-
NnoBUiA. A OHa 4acTo AaeT cebs 3HaTb HAPYLWEHUAMU CepAeYHOI
[eATeNbHOCTU, HEPBHbIMUK paccTpoiicTBaMu. Mpu pe3koil cmeHe
norofdbl CHUXaeTcs (hm3nmyeckas U ymcTBeHHas paboTocnocob-
HOCTb, 060CTpAOTCA 60JIE3HN, YBENUUYUBAETCA YUCIO OLWMOBOK,
HECYACTHbIX U flaXke CMePTHbLIX C/ly4yaes.

M3MeHeHMa norogbl He OAMHAKOBO CKa3blBAalOTCA Ha camo-
UYBCTBMWU pasHbIX At04eil. Y 340POBOro YenoBeka Npu M3MeHe-
HUM MNOrofbl NPOUCXOAWUT CBOEBPEMEHHOe MOACTpavBaHue u-
3M0/IOTUYECKNX MPOLECCOB B OpraHM3Me K M3MEHMUBLUMMCH YC-
NOBMSAM BHeLWHeli cpefbl. B pesynbTaTe ycuanBaeTcs 3aliuTHas
peakumnsa, n 340pOBbIe N0AM NMPAKTUYECKN He owyLwWwakT oTpuLa-
TENIbHOT0 BIMAHWUA NOTOfbI.

15* 227



Y 601bHOF0 Yen0BeKa MPUCMOCOOUTENbHbIE peakuum ocnab-
NeHbl, MO3TOMY OpraHu3m TepseT Cnoco6HOCTb 6bLICTPO NoA-
cTpauBaTbCsi. BnusiHMe MOroAHbIX YCNOBWIA Ha CaMOYyBCTBUE
YyenoBeKa CBA3aHO TakXe C BO3PAcTOM M UHAUBUAYaNbHOI BOC-
NPUUMYNBOCTLIO OpraHu3ma.

j | jJ bBuopuTm. MorogHble ycnosmusa. CyTOUYHbIE PUT Mbl.

1. Yto Takoe 6uoputmbl? 2. Kakoe BAnsiHWe OKa3blBaeT
noroja Ha camMo4yBCTBMe YenoBeka? 3. MNoyemy 60/bHbIE NIOAM
6onee YyBCTBUTE/bHbBI K U3MEHEHUAM NOrofb!?

MpoBeanTe HAGMOAEHMNS 32 CBOMM CaMOYyBCTBMEM.
BbiicCHUTe, B KaKoe BpeMs CYTOK Y Bac HambosbLLas
paboToCNOCOBHOCTD.

MaTepuan gna o6CcyxaeHus.

BOAbWMHCTBO PU3NYECKNX (hPaKTOPOB BHELUHEA cpefbl, BO B3au-
MOAEeNCTBNN C KOTOPbIMW 3BOMIOLUOHMPOBAN YeN0BEYECKWUIA opra-
HU3M, UMEKT 31eKTPOMArHUTHYO NpUpoay.

XOopowo M3BeCTHO, YTO BO3/e ObICTPO TeKyLWei BoAbl BO3-
AyX OocBe>KaeT W 604pnT. B HEM MHOro oTpuuaTenbHbIX UOHOB.
Mo 3Toi >e NpuynMHe Ham npeacTaBNgeTCA YUCThbIM W OCBe-
>KalllWwmm Bo3gyx nocne rposbl.

HaobopoT, BO34yX B TECHbIX MOMELLEHNSAX C 0O6UANEM pa3HO-
ro poja 3NeKTPOMarHUTHbIX NPUGOPOB HAaCbILLEH MONOXKUTENb-
HbIMW  MOHamu. [la>ke CpaBHUTENbHO HEMNPOLO/MKUTENbHOE
npebblBaHMe B TaKOM MOMELLEHUN NPUBOAUT K 3aTOPMOXKEHHO-
CTW, COHNMBOCTMU, FONOBOKPY>XKEHUAM W FON0BHLIM 60/1M. AHano-
rMyHas KapTuHa HabnwgaeTCca B BETPEHYO NOrody, B MblibHble
W BNa>kHble AHW. CneynanucTbl B 06N1aCTU 3KONOTMYECKON Mean-
UMHbI CYMTAKT, YTO OTpuULATENbHbIe MWOHbl MONOXKUTENbHO
BANAKOT Ha 3[0pOBbe, @ NONO>XKMUTENbHbIE — OTpPULATENLHO.

ObcyauTe, Kakne npakTUYecKue BbIBOAbI CleflyeT chenatb w3
npuBeAeHHbIX (haKTOB.

6.5. NnTaHne n 340pPOBbLE YesioBeKa

Kaxblii 4yenoBek 3HaeT, 4YTO MulLa HeobxoAMMa AN HOpMasb-
HOW XW3HeAeATeIbHOCTU OpraHu3ma.

Ha ypokax 6M0MOrUM Bbl Y3HANN, YTO B TeUeHME BCeli XXU3HU
B OpraHuW3Me 4YenoBeKa HemnpepbIBHO COBeplIalOTCs 06MeHbl Be-
WeCcTB U 3Heprun. WCTOYHUKOM HEOGXOAUMbBIX OpraHu3my
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CTPOUTENbHBIX MaTepuanoB v 3HEPrun ABASAIOTCA NUTATE/bHbIE
BelecTBa, NOCTynawwWwue N3 BHELWHER cpefjbl B OCHOBHOM C MU-
wei. Ecnn nuia He nocTynaeT B OpraHn3m, YeN0BeK YyBCTBYET
ronofg. Ho ronof, K coxaneHuio, He NOACKaXeT, Kakue nuTa-
TeNbHble BELWECTBA U B KAKOM KOMYECTBE HEOOXOAUMbBI YenoBe-
Ky. Mbl yacTo ynotpe6asiemM B NuLLy TO, YTO BKYCHO, YTO MOXHO
6bICTPO NPUTOTOBUTb, M HE OYEHb 3ayMbIBaeMCS O MOJIE3HOCTH
N [O6pPOKAYECTBEHHOCTUN ynoTpebasemMblX NPOAYKTOB.

Bpaun yTBepXfalT, 4TO MOSIHOLEHHOE paluuoHanbHOe Mu-
TaHue — BaXHOe YCNOBME COXpPaHEHUsA 3[40POBbA W BbICOKONA
paboTOCMOCOGHOCTM B3POCAbIX, a ANA AeTeli elle 1 Heo6X0aMMOe
yCnoBue pocTa 1 pasBuTus.

[ns HOpManbHOro pocTa, pasBUTUA U NOLLEPXKAHUS XU3He-
LeATeNbHOCTN OpraHu3my HeobXxoAaumbl GeNiKW, XMWpPbl, YrieBo-
Obl, BATAMUHBI U MUHEpPanbHbIe COMN B HYXXHOM MY KO/INYeCTBe.

HepaunoHanbHOe nuTaHue ABAAETCA OAHOW W3 TNaBHbIX
MPUYNH BO3HWKHOBEHMWSA CepLevYHO-COCYAUCTbIX 3abofeBaHuii,
3ab0eBaHWin OpraHoB MuuLeBapeHns, 60n1e3HeN, CBA3AHHbIX C
HapylweHnem obmeHa BeLecTB.

PerynapHoe nepeegaHue, notpebneHnme nM3bbITOYHOrO KOJM-
4yecTBa YrNMeBOLOB U XXUPOB — NPUYMHA pa3BUTUA Takux 6ones-
Heli 06MeHa BelLecTB, KakK 0OXXMUPEHMWe U caxapHblii anabeT.

OHU BbI3LIBAOT MOpPaXkeHWe CepLevyHO-COCYAUCTOMN, AblXa-
TEeNbHON, NUL,EBapUTENIbHON U APYTUX CUCTEM, PE3KO MOHMXKA-
IOT TPYAOCNOCOBHOCTL M YCTOWYMBOCTL K 3a60/1eBaHMAM, COKpa-
L as NPOLO/MKUTENBLHOCTb XMWU3HU B cpegHeMm Ha 8—10 ner.

PaunoHanbHOe NUTaHWe — BaXKHellee U HeNnpeMeHHOe ycC-
noBue NpoGuUNaKTUKN He TONbKO 60/1e3Hell 0OMeHa BELLEeCTB, HO
M MHOTUX LPYTUX.

Muwesol hakTop NUrpaeT BaXHY pofib He TONbLKO B Npodu-
NaKTUKe, HO U B leYEHUN MHOTUX 3aboneBaHuii. CneynanbHbIM
o6bpa3om opraHu3oBaHHOe MUTaHWe, TaK Ha3biBaemMoe fevebHoe
nutaHne — o06a3aTenbHOE yCNOBME fleYeHMS MHOruMx 3abone.a-
HWIA, B TOM YUC/ie 0OMEHHBIX W XeNyA0UYHO-KULIEeYHbIX.

JlekapCTBEHHbIE BELLECTBA CUHTETUYECKOTO MPONCXOXAEHUSA
B OT/INUME OT MULLEBbIX BeLWeCTB ABNAOTCA 418 OpraHm3Ma 4y-
XepoaHbiMU. MHOrne 3 HUX MOTyT Bbl3BaTb NOOGOYHbIE peak-
umMun, Hanpumep annepruio. o3aTomy npu fevyeHUn 6GOMbHbLIX
cnepyet 0643aTeflbHO YYUTbIBaTb COCTaB M KavyecTBO MULLM ANA

60/1bHOTO, HOPMbl MUTAHUSA, PEXWUM, BAUSHUE NMULLM Ha Opra-
HU3M.
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B npofykTax nuTaHWsa MHOrMe 6GMONOMMYECKN aKTUBHbIE Be-
WwecTBa 06HapPY>XUBAKTCS B paBHbIX, a MHOr4a U B 60/iee BbICO-
KUX KOHLEeHTpaumax, 4em B MPUMEHSEMbIX JfileKapCTBEHHbIX
cpefcTBax. BoT moyemy C ApeBHeNLW X BpEMEH MHOFME NPOAYK-
Tbl, B MEPBYH O4vepedb OBOWM, DPYKTbI, CEMEHA, 3€/e€Hb, NPU-
MEHSAT NPU NeYeHUN PasiInyHbiX 60Ne3HeN.

MHOrve NpoAyKTbl MUTaHWA 0Ka3biBAalOT 6aKTepuLMaHble feli-
CTBUSA, MOAABNAA POCT U pa3BUTME Pas/iIMUHbIX MUKPOOPraHus-
MoB. Tak, 16104HbIA COK 3a4epXnBaeT pa3BuTne cTaMNOKOKKa,
COK rpaHarta nmofgaB/fiseT poCcT CaflbMOHEN/, COK K/TKOKBbl aKTUBEH
B OTHOLIEHUW Pa3MUHbIX KULWEYHbIX, THUAOCTHLIX W APYrux
MWKpPOOpPraHn3MoB. BceM M3BECTHbI aHTUMMWKPOOHbIE CBOWCTBA
NyKa, YecHOKa W Apyrux npofgykToB. K coXaNleHuo, Becb 3TOT
6oratblii Ne4yebHbIN apceHan He 4acTo MCNONbL3YEeTCA Ha MpaKTu-
Ke. PauuoHanbHOe nuTaHuWe npejycMaTpuBaeT HeobXOAMMOCTb
MPW COCTAaBNEHUU CYTOYHOrO palmoHa y4YuTbliBaTb, C OAHON CTO-
POHbI, NOTPE6HOCTM OpraHM3Ma B OCHOBHbIX MUTaTeNbHbIX Belye-
CTBax W 3Heprum, ¢ Apyroil — cogepxaHue 3TUX BELLECTB U UX
3HepreTMYecKyr UeHHOCTb. Heobxoammo cTporo cobnwogaTb ca-
HUTApHO-TUTMEHNYECKNEe NpaBuia NPUroToBneHnsa nuwmn. Tia-
TeNlbHO MbITb, MOABepratb TepMu4yeckoi 06paboTke MPOAYKTHI
nuTaHusa. Bbl 3HaeTe, YTO 3TO Aenaetcsa ANg Toro, Ytobbl B opra-
HWU3M 4YenoBeKa He nonann Guonormyeckne 3arpasHuTenun, 6ones-
HEeTBOPHbLIE U MapasuTUYecKne OpraHM3Msbl.

Ho Tenepb nosBuMaacb HOBafA OMAcHOCTb — XUMWYECKOe 3a-
rps3HeHne NPoOAYKTOB NUTaHMA. NMOABUIOCL U HOBOE NOHATUE —
3KO/MI0MNYECKN YUCTble NPOLYKThI.

OueBMAHO, KaXAOMY M3 Bac MPUXOAMNOCH NOKynaTb Ha
PbIHKE WAW B MarasmHe KpymnHble, KpacuBble OBOWKN M PPYK-
Tbl. Ho, nonpo6oBaB MUX, Bbl C OTOPUYEHUEM BbLIACHANN, YTO OHU
BOASHUCTbIE U COBCEM HEBKYCHble. OOGbIYHO 3TO MPOUCXOAUT,
KOrfa CeibCKOXO03AACTBEHHbIE KYNbTYpbl BblpalWwMBalT c Npu-
MeHeHMeM 60NbLWIOro KonumuyecTBa YA006peHUidi n A40XMMMUKa-
TOB. Takas CelbCKOXO03AMCTBEHHAs NPOAYKLNA MOXET UMeTb
He TO/IbKO M/0XMe BKYCOBble KayecTBa, HO ObITb OMAacHoOW Ang
340POBbA.

Bbl 3HaeTe, YTO a30T — COCTaBHAsA YacTb XXU3HEHHO BaXKHbIX
KaK Ang pacTeHWi, Tak N ANA XXUBOTHLIX OpraHM4Yecknx coegu-
HEHWI, Hanpumep 6enKoB.

B pacTeHMA a30T NOCTyMaeT M3 MOYBLI, a 3aTeM Yyepe3 Npojo-
BONbCTBEHHbIE M KOPMOBbLIE KY/bTypbl NoNajaeT B OpraHuU3mbl
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XWBOTHbIX 1 YenoBeka. HblHe CeNbCKOXO03ANCTBEHHbIE KYNbTY-
Pbl YYTb X HE NOAHOCTbLIO MOAYYAOT MUHEPANbHbINA a30T U3 XU-
MUYECKUX yA0OpeHUli, TaK Kak HaBo3a U PYrMX opraHnyeckunx
yoobpeHuin yxe He xBaTaeT AN 06eHEHHbIX a30ToOM nous. Of-
HaKo B OT/INYME OT OpraHNYeckux yaoopeHunii B XuUMUYEeCKNX He
MPOMCXOAUT CBOGOAHOrO BbIENEHUA B MPUPOAHLIX YCNOBUAX
MMTaTeNbHbIX BELLECTB.

3HAUUT, He MOMy4YaeTcs W rapMOHUYECKOrO MUTaHWUS Cefib-
CKOXO03AMNCTBEHHbIX KYyNbTyp, HE06X04MMOro um Ans pocta. B
pe3ynbTaTe MPOUCXOAUT M36bLITOUHOE a30THOe NuTaHue pacTe-
HWiA 1 BCNeACTBME 3TON0 HAKOMJIEHWE B HUX HUT pPaTOB.

N3nnwek a30THbIX yA0OpeHUn BefeT K CHUXKEHUIO KayecTBa
pacTUTENbHON NPOAYKUMK, YXYALWEHNIO €6 BKYCOBbIX CBOWCTB,
CHUXXEHWN BLIHOCIMBOCTU pPacTeHWin K 60Me3HAM U BpefuTe-
NAM, 4YTO, B CBOK OYepedb, BbIHY)XAaeT 3eMedeNbLa yBeaMun-
BaTb NPMMeHeHMe AA0XNMMUKATOB. OHM TaKXe HakannneawTcA
B pacTeHuaX. MMoBbIlWEHHOE COAEpXaHWe HNTPATOB NPUBOAUT K
06pa3oBaHUD HUTPUTOB, BPeAHbIX ANS 340POBbS Ye/oBeKa.
YnoTtpebneHne Takol NpoAayKLMM MOXeT Bbi3BaTb Y 4Yef0BeKa
Cepbe3Hble OTPaBAEHUA U JaXe CMepTh.

OcobeHHO pe3KOo nposBaseTcs OTpuuaTenbHoe [eincTeme
yAo6peHnin N AL0XMMMUKATOB NpU BblipaliMBaHWU OBOLLEN B 3a-
KPbITOM TpyHTe. 3TO NpPOMCXOAWT MNOTOMY, 4TO B Tennauuax
BpefAHble BeLLecTBa He MOTyT 6ecrnpenaATCTBEHHO UCNapAThLCA U
YHOCUTLCA MOTOKamu Bo3gyxa. [locne ncnapeHus oHW ocefatwT
Ha pacTeHus.

PacTeHns cnocobHbl HakannuMBaTb B cebe MpakKTMYeCKU Bce
BpeAHble BewecTBa. BoT noyemy 0cobeHHO omacHa CenbCKOXO-
3AACTBEHHAA NPOAYKLMA, BblpawuBaemas BOAM3N MPOMbILL-
NEHHbIX NPEeANPUATUIA N TPAHCMOPTHLIX MarucTpane.

I HunTpaTbl. HUTpUTHI. PaynoHanbHoe NnnTaHue.
L B  3KOMOTMYecKU YMCThbie NPOAYKTb.

Al 1. Kakylo pofib UrpaeT nuuia B XK13HM yenoseka? 2. Kakoe
*| nuTaHue cumnTaloT paLuoHanbHbIM? 3. B 4em onacHoCTb
6MONOTMYECKUX N XUMUYECKNX 3arps3HUTeNneid nuwmn?
4, YT0o TaKoe «3KONOTMYEeCKN YNCTbIe MPOAYKTbI»?

X  [MpoaHanu3npyiite paunoH cBoero nuTaHus. OueHuTe,
HaCKO/IbKO Balle NUTaHue pauyoHaibHO C 3KO0TrMYEeCKoi
TOUKW 3peHus.
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MaTepuan gna obcyxageHus

MpoBefeHHble B MOCAeAHME TOAbl WUCCNefOBAHMS MoKasanuW, 4YTO
8o 70% cenbxo3npogyKuuum M NPOAYKTOB MUTaHusA cofep>kanm
pasnyHoe KOAN4YecTBO BPEeAHbIX [ANA 3[40pOBbS 4efnoBeKa Be-
wecTB. Hanbonee onacHbIMM U3 HUX ObIAW NECTULUABI — XUMU-
yeckue npenapaThbl AN 60pbObI C COPHSIKAMW, BPeAUTENAMU W
60Me3HAMMN CENbCKOXO3ANCTBEHHbIX pacTeHuin. Bce mecTuuugsl
CMOCOGHbI BbI3bIBAaTb TE WAU UHbIe HapYLeEeHUs AesATeNbHOCT!
opraHusma uenoBeka. MHOrMe M3 HWUX ABAAKTCA annepreHamu,
06nafjaloT BbICOKOW KaHLEPOreHHOeTbio, NOAABASIT UMMYHHYIO
CMCTEMY 4YeNnoBeka, OTpULATENbHO BAMAKT Ha BOCMNPOW3BOAM-
TeNbHY CMOCOOGHOCTb MY>XUMH M Ha MpoTeKkaHue OGEpeMeHHO
cTw.

BBuAY XMMUYECKON CTONKOCTW MHOrMX NeCcTWUMAOB, OHM
MOFyT HaKannuMeaTbCsA B 60NbLINX KOAMYECTBAX B pa3HbiX opra-
HU3Max, Hanpumep Mo LieNOYKe: MNAHKTOH BOJOEMOB — pbiba —
nTuya. OueHb 4acTO MO MULEBOW LUenn AAOBNTHIE BelecTBa
OKa3blBaldO TCA B OpraHu3Me 4efnoBeka.

ObcyauTe,K KakKUM MOCMeACTBUAM 3TO MOXET npusectu. UTo,
Ha Ball B3rnag, cnefyeT NPefnpuUHATL ANS pPelleHnsa aHHON npo-
6nembl?

6.6. laHawadT
KaK (hakTop 340p0BbA

NanpwadT B Npupoge. Yenosek Bcerga CTpeMUTCS B fiec, B ro-
pbl, Ha 6eper Mops, K peke naun o3epy. 34ecb OH YyBCTBYET Npu-
nuB cun, 6oapocTn. Hegapom roBOpPSAT, UTO Nyylle BCEro OTAbI-
XaTb Ha NoHe npupofbl. CaHaTopumn, fOMa OTAbIXa CTPOATCA B
CaMbIX KpacWBbIX Yrojkax npupofbl. ITO He CAYy4YalHOCTb.
OKa3blBaeTcs, YTO OKpy>KawwWwunii naHgwagp T MOXET aKTUBHO
BO34eliCTBOBaTb Ha Halle 3MOLMOHaNbHOe cocTosHue. Co3sepua-
HWe KPacoT NMPUPOAbl CTUMYNUPYET XU3HEHHbIW TOHYC U ycno-
KamBaeT HEPBHYH cucTeMy. PacTuTenbHble 6MOLEHO3bI, 0CO6EH-
HO feca, OKa3blBaldT OYEHb CU/bHbIA 0340POBUTENbHbIA 3-
(hekT. VIx npoxnaja, rapMoOHUA pasfiIM4yHbIX 3BYKOB U KPacoK,
MHOroo6pasue 3anaxoB 0COGEHHO MPUATHbLI YeN0BEKY.

TAra K NpMpoaHbIM naHawagpTaM 0CO6eHHO CUIbHA Y TOPOA-
CKUX Xutenei. Ewe B cpegHue Beka 6bIN10 3aMeYeHO, YTO NpPO-
LOMKUTENBHOCTb XW3HU TOPOXAH MEHbLUE, YeM Y CeNbCKUX
Xuteneli. OTCYTCTBME 3e/1€HUN, Y3KUE YNOUYKUN, ManeHbKne ABO-
Pbl-KONOALbLI, KyAa MpakTUUYeCKW He MPOHUKAN COSMTHEYHbIN
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CBET, CO34aBanyn Heb6MaronpusTHbIe YC0BUSA 4151 XKWU3HW Yeno-
Beka. C pasBUTMEM MPOMbILISIEHHOTO NMPON3BOACTBA B rOpoge U
€ro OKpPEecTHOCTSIX MOSBWIOCh OrPOMHOE YMCI0 OTXOAO0B, 3a-
TPA3HAKLWUX OKPYXaloLW Yy cpegy.

Pa3Hoo6pa3Hble (haKTopbl, CBA3aHHbIE C POCTOM ropojoB, B
TOW MU NHOW Mepe CKasblBalOTCS Ha POPMUPOBAHUN YENOBEKA,
Ha ero 340poBbe. JTO 3aCTaB/AET y4YeHbIX BCE Cepbe3Hee M3y-
yaTb BUAHWUE cpedbl 06MTaHUA Ha XuKTenel ropogos. OKasbiBa-
eTcs, OT TOr0, B KAKMX YCNOBUAX XWNBET YeN0BEK, Kakas BbICO-
Ta NMOTONKOB B €r0 KBapTWpPe U HAaCKOMbKO 3BYKOMPOHULAEMbI
ee CTeHbl, Kak 4enoBeK gobupaercs fo mMecta paboThl, C KEM OH
MOBCEAHEBHO 06UlaeTCs, KaK OKpYyXalol,ne Noanm oTHOCATCA
OPYT K APYTY, 3aBUCUT HAaCTPOeHMe YenoBeKa, ero Tpygocnocoo6-
HOCTb, aKTUBHOCTb, BCS €70 XU3Hb.

B ropofax 4yenoBeK MPUAYMbIBAET ThICAYU YXULPEHUIA 4na
yA06CTBa CBOEN XXW3HW: TOpsuyk BoAy, TenedoH, pas/inyHble
BMAbl TpaHcnopTa, aBTogoporu, cepy 006CAYXMBaHMUS U pas-
BneyeHuii. OgHaKo B 601bWINX FOPOAax OCOBEHHO CULHO MpPO-
ABNAKTCA U HEJOCTATKM XU3HW: XUAULHAA U TpaHCMOpPTHas
npo6aemMbl, MOBbILWEHNE YPOBHSA 3aboneBaemocTu. B onpegeneH-
HOW CTeneHW 3TO 06BLACHAETCSH O4HOBPEMEHHbIM BO3AENCTBMEM
Ha OpraHu3m ABYX, Tpex mau 6o/ee BpeaHbIX HaKTOPOB, KaX-
OblA M3 KOTOPbIX 006M1a4aeT He3HAYMTe/bHbIM LEeACTBMEM, HO B
COBOKYMHOCTU NPMUBOAUT K Cepbe3HbIM begam nogei.

Tak, HanpuMep, HacbllWeHne cpedbl U NMPOM3BOACTBA CKOPO-
CTHbIMWU ¥ GbICTPOLEACTBYHOLW MMM MallMHAMMW MNOBbLIWAET Ha-
npsXeHue, TpebyeT AONOAHUTENbHbIX YCWUAWWA OT 4YenoBeka,
4YTO MPUBOAMUT K NepeyTOMAEHU0. X0pOoLWO N3BECTHO, YTO nepe-
YTOM/IEHHbIA 4YenoBeK 6o/ble cTpafgaeT OT MOCNEACTBUIA 3a-
rpsi3HEHNs BO3AYXa, MHPEKLNA.

Mopoackoli naHawadT. 3arpsa3HeHHbIN BO3AyX B ropoje, OT-
paB/ififi KPOBb OKUCLIO Yraepoga, HaHOCUT YeN0BEKY Takon e
Bped, KakK W BblKypuBaHWe KYpUNbLMKOM Mayvyky curapeT B
[eHb. 3arpAsHeHne aTMoctepbl HAHOCUT BpeS He TONIbKO Yeno-
BEKY, HO U 3e/leHbIM HaCaXeHusm ropoga, NpuBOANT K paspy-
WeHNI0 NaMATHUKOB apXUTEKTYpbl.

CepbesHbIM OTpULaTe/ibHBIM (DAKTOPOM B COBPEMEHHbIX FO-
pofax ABAAETCA TaK Ha3blBaeMOe LIYMOBOE 3arps3HeHue.

Mopoackoin naHawadT He AO/MKeH 6biThb 04HOO6pPa3HON Ka-
MEHHON NycTbiHe. B apxmTeKkType ropoja cnefyet CTpeMunTbCA
K rapMOHWYHOMY COYeTaHUIO acnekTOB COLManbHbIX (3jaHus,
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JOpOrv, TPaHCNOPT, KOMMYHUKaUuUnM) n buonormyeckmux (3ene-
Hble MacCUBbl, NapKu, CKBepbl). B 3TOM 60OMbWYIO pOSib MOTYT
Cbirpath faHgWwaTHbIe apXUTEKTOPHI.

JkocucTtema ropoga. CoBpeMeHHbI ropoj cnegyet paccmart-
puBaTb KakK FOPOACKYK 3KOCUCTEMY, B KOTOPOMN JOMXHbI OblTh
co3faHbl Hambonee 61aronpusaTHbIE YCA0BUSA AN XU3HU Yeno-
Beka. CnefoBaTenbHO, 3TO HE TO/IbKO YAOOHbIE XuWUauLLa, TpaHc-
nopT, pasHoob6pa3Haa cgepa ycnyr. 3to 6naronpuaTHas Ans
XXWU3HW U 3[0POBbA Yefl0BeKa cpefa 00MTaHMA; YNCTbI BO3JYX;
pagylouwnii rna3 ropofckoi naHgwadT; 3e/eHble Yroaku, rge
Obl KaXKAblli MOT B TULIWHE OTAOXHYTh, NHOOYACL KpacoTol npu-
pofbl.

YuuTtelBasg CNOCOGHOCTb 3€M€HbIX HacaXAeHUid 6naronpuaT-
HO BAMATbL Ha COCTOSIHWE OKPYXXalolen cpefbl, MX HEOO6X0AMMO
MaKCUManbHO NPUBAMXKATbL K MECTY XWU3HU, paboTbl, yyebbl 1
OTAblXa N0 ae.

OueHb BaXKHO, 4TO6bLI ropog 6bi1 6GMOreoLeHO30M, MYyCTb He
abCoNTHO 61aroNpUATHbLIM, HO XO0TA 6bl He BpeaAlW MM 340p0-
BblO Nt0Aei. 3aecb AOMKHA 6bITb 30HA XXU3HWU. [JNa 3TOro Heob-
XO0AUMO PelnTb mMaccy ropogckmx npobnem. Tak, B6AU3N XKU-
NbIX KBapTanoB MOryT pasMelwarbCcsd TOMbKO Te€ MPOMbILIEH-
Hble NPeANPUATUA, KOTOPble He NpeACTaBAAT ONacHOCTW B M1-
F’MEHNYEeCKOM OTHOLIEHUN W HeOOXOAUMbLI ANA HYX[ ropoga.
Bce npeanpumaTns, HebnaronpuaTHbIe B CaHWTApHOM OTHOLIe-
HUW, BO/DKHbI ObITb BbIBEAEHbI 3a MpeAenbl ropogos. Ha ynuuyax
ropofa v Bo ABOpax Hafo cobnwgaTb YACTOTY, HE MYCOPUTb, HU-
4yero He 10MaTh.

3eNleHble HacaXfeHusa ABAAKTCA HEOTbEMEMON 4acTbio
KOMMNeKca MeponpuaTUiA No 3awmuTe U NnpeobpasoBaHUD OKpy-
Xarowein cpefbl. OHM He TOMbKO CO34al0T 61aronpusaTHbIE MUK-
POKAMMATUUYECKNE N CAHUTAPHO-TUTMEHNYECKUE YCIOBUS, HO U
MOBbLIWAIT XYLOXECTBEHHYIO BbIPa3UTENbHOCTb apXUTeKTyp-
HbIX aHcambnei.

Oco60e MeCT0 BOKPYT NPOMbILWIEHHbIX MPeANPUATUA 1 aBTO-
cTpaj LO/MKHbI 3aHATb 3alWUTHbIE 3e/1eHble 30Hbl. B HUX peko-
MeHyeTCH BblCaXWNBaTb AePeBbS U KYCTAPHUKW, YCTONUYNBbLIE K
3arpsA3HeHmNIO, HanpuMep KjaeH aMepuKaHCKUi, ToNoNb KaHaj-
CKWUIA, MTUNy CepAeyHyl, MOXOKEBENbHUK Ka3alKWi N BUPTUH-
CKWR, nBy 6enyto, KpywnHy NoMKyto, ayb yepewyatblid, 6y3un-
HY KpacHylo.
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B pasmelieHWM 3efeHbIX HacaXAeHWi Heob6xoAMMO cob/0-
AaTb MPUHLWUN PaBHOMEPHOCTW W HenpepbiBHOCTW. Capbl, nap-
KW, CKBepbl, BHYTPUTOpOACKMNe GynbBapbl cnegyeT 06beAnHATD
KaK MeXay cob60i, TaKk M C HaCaXXAEHUAMU, PacnoNoXXeHHbIMU
3a ropogom. 3710 06ecneymT NOCTYNNEHNE CBEXEr0 3aropogHOro
BO3JyXa BO BCE XW/ble 30Hbl TOpoAa. BaXHeR MMM KOMMNOHEH-
TaMU CUCTEMbl O3€/IeHEHUA ropoja SABAAKTCA HacaXAeHus B
XWUNbIX MUKpOpaioHax, Ha y4yacTKax [AeTCKUX YupexAeHui,
W KON, CNOPTUBHbLIX KOMMIEKCOB U Ap.

Y xaxunsas 3a 3eeHbIMU HacaXAeHUamMun, obeperas n yMHO-
Xas UX, KaKAbl XUTeNb ropoja MOXeT BHECTU CBOW MOCW/b-
HbIl BKNaL B YNy4llIeHWe 3KOOTNM ropoja.

He cnyyaliHO 3KOMIOTM CUYMTAKOT, YTO B COBPEMEHHOM Topoje
4yenoBeK [LO/KEH ObITb HE OTOpPBAaH OT MPUPOAbI, & KaK 6bl pac-
TBOpPEH B Hei. MoaTomy o6ulad naowagb 3eieHblX HacaXaeHWl
B ropofax A0/HKHa 3aHUMaTb 60/blUe MONOBUHbLI €r0 TEPPUTO-
pun.

I | I JlaHgwadT. Fopoackoii naHgwadT.
JKocucTema ropoaa.

1. Moyemy 4yenoBeK CTPEMUTCA OTAbIXaTb Ha JIOHe MPUPoabI?
2. oyemy CcUMTAOT, YTO B CENbCKON MECTHOCTU YC/OBUS
XU3HW 419 300POBbSA YeNloBeka, Kak npaswno, 6onee
6naronpuaTHble, YeM B KpYMHbIX ropogax? 3. MoXHo
co3faTb 6naronpuATHYIO cpesy 06UTaHNA 4NS YenoBeKa

B KPYMHbIX ropogax?

1. BbISICHUTE 3KOMOTMYECKYH CUTYALMI0 B BALLEM HACE/IEHHOM
NMyHKTe. PacCcKaXute 06 3TOM Ha YPOKE.

2. MNocTapaiTech 4To-NMMbO caenaTb ANA YNyULIeHUs
3KO/I0rnMYecKo 06CTaHOBKM B BalleM paiioHe (Hanpumep,
y4acTBOBaTb B 03€/IEHEHWNN, MPUBAEYEHNU NTUL,, COBNHOAEHNM
YMCTOTbI Ha YNuLUax v B Nogbesgax AOMOB).

MaTtepuan ans o6cyxaeHus

lFopoga Bcerga oTpa>kanu AOCTUTHYTbLIA TEeM WAM WHbIM 06Le-
CTBOM YpPOBEHb pPa3BUTUA NMPOM3BOAMUTENbHLIX CUM U MPOU3BOL-
CTBEHHbIX OTHOWeHNA. [0 cepeanHbl. X X B. Haubonee GbICTPbl-
MW TemnamMu pocno HaceneHune HebonblIKUX ropogos. B nocnegHee
BpeMa HabnwgaeTcsa ObICTpoe yBeAuMyeHMe yucna ropogoB-mun-
nnoHepoB (6o0nee munauoHa >XuTeneit). B cepeguHe XI1X B. Ha
nnaHeTe ux 6bi10 BCero 4, 8 1920 r. cTano 25, B 1960 r. — 140,
a B HacTosuWee Bpemsa nx uucno npubnm>kaerca K 200.
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MpoucxoauT He TONbKO POCT OT/AeNbHbIX FOPOAOB, HO U cpa-
cTaHue ux mexKay coboil, NosBNAKTCSA TUTaHTCKUE TFOPOACKME
o6pasoBaHua, NMONyYMBLINE Ha3BaHWE MeranonuMcoB. YUeHble CUu-
TatT, YyTo B Havyane X X | B. 6onee NONOBUHbI HACENEHUS 3EMHO-
ro wapa 6ygeT >XUTb B ropogax. Pacwupsascs, nornowias pouiu,
nonsd, nyra, BOAOeMbl M 60710Ta, NOKpbiBas 3emM/0 achanbToMm,
yCTpeMAssAcb BBbICb U Brnybb, ropoga M3MeHAT 06MK Hallen
nnaHeThbl.

O6ecyante, Kakme npobniemMbl BO3HUKAKOT B CBA3U C POCTOM rO-
pofoB. Kakue nyTu pelieHns AaHHbIX Npo6naem Bbl MOXeTe npej-
NOXNTbL?

6.7. Mpobnembl aganTaynn venoseka
K OKpY>KatoLLlein cpefe

B nctopun Hawein nnaHeTbl (CO AHA ee DOPMMUPOBAHUA K [0
HaCTOALLEro BPeMeHMW) HeMmpepbiBHO MPOUCXOAUAN U MPOUCXO-
AAT rpaHAWO3Hble NpoLueccbl MaaHeTapHOro macwTaba, npeob-
pasyrume nuk 3emnun. C nosBAeHUEM MOTYLLECTBEHHOTO (hak-
TOpa — 4e/I0BEYECKOro pasymMa — Hauvascqd Ka4eCTBEHHO HOBbIA
3Tan B 3BO/IOLMUN OpraHW4eckoro mmpa. bnarogapsa rnobanbHo-
MYy XapaKTepy B3aMMOJeACTBUA Yen0BeKa C OKpYyXXatouiei cpe-
[0 OH CTAHOBMUTCA KPYMHENLWER reonornyeckoi CUNoi.

Mpon3BOACTBEHHAs [efTe/bHOCTb 4Ye/i0BeKa OKasbliBaeT
BIMSAHUE HE TONMbKO Ha HanpaBfeHWe 3BONKOLUM 6uochepbl, HO
onpeaenseT n coO6CTBEHHY 6GMONOTMYECKYHO 3BOMOLMIO.

Cneuntumka cpegbl 06UTaHMA 4enoBeka 3aK/lo4aeTcd B
CNOXHeWWeM nepenseTeHnn CounanbHbIX U MPUPOAHBLIX (PaK-
TOpoB. Ha 3ape 4enoBeYeCKOMN WCTOPMKU MPUPOAHbIE (haKTOpbI
Mrpanu pewarnLy poab B 3BONKOLMY YenoBeka. Ha coBpeMeH-
HOro 4YenoBeKa BO3f4eNCTBME MPUPOAHLIX (HAKTOPOB B 3HaYu-
TeNIbHOW CTeneHW HelTpanusyeTcs coumanibHbIMU haKTopamu.
B HOBbIX MPUPOAHBIX U MPOM3BOACTBEHHbIX YC/IOBUSX YENOBEK
B HaCTOfLLee BPeMs HepeAKO UCMbITbIBAET BAUAHUE BECbMa He-
06bIUHBIX, @ MHOTAA YPE3MEPHbLIX M XECTKUX (PaKTOpPOB cpesbl,
K KOTOPbIM 3BOJ/IIOLLMOHHO OH eLie He roTOB.

YenoBek, Kak 1 gpyrue BUAbl X1BbIX OPraHn3mMoB, CnocobeH
afanTupoBaTbCA, TO eCTb MpucnocabnmeBaTbCa K YCNOBUAM OK-
pyxawwein cpefbl. AganTaluuio YenoBeka K HOBbIM MPUPOA-
HbIM W MPOW3BOACTBEHHbLIM YC/0BUAM MOXHO OXapakTepuso-
BaTb KakK COBOKYMHOCTb COLManbHO-6MON0OrMYECKNX CBONCTB U
0COOEHHOCTeN, HeOOXOAMMBIX [ANA YCTOWYMBOrO CyLLecTBOBa-

236



HWS OpraHM3aMa B KOHKPETHOW 3KONOTrMYeckol cpefe. XX U3Hb
KaXJ0ro 4efoBeKa MOXHO pacCMaTpuBaTbh KakK MOCTOAHHYHO
aganTauuio, HO HawW CNOCOGHOCTN K 3TOMY MMEKT OnpeaeneH-
Hble TpaHuubl. TakXe M CNOoCOGHOCTbL BOCCTaHaBMMBATb CBOU
(hm3nyeckne n fyweBHble CUNbI 418 YenoBeKa He BeCKOHeYHa.

B HacTosiee Bpemsa 3HauMTenbHas YyacTb 60Me3Hel Yenose-
Ka CBfi3aHa C YXYALIEHWEM 3KOMOTMYecKoin 06CTAHOBKM B Ha-
Wen cpege obuTaHMA: 3arpsAsHeHMAMMW aTtmocdepbl, BOAbl W
MOYBbl, HEJOOPOKAYeCTBEHHbLIMU NPOLYKTAMU MUTAHUA, BO3-
pacTaHuWeM WyMa.

Haxopgsacb B He6naronpuATHbIX 3KOMOTMYECKWX YCNOBUSAX,
OpraHu3M 4YefioBeKa WCMbITBIBAET COCTOSIHUE HaAMPSA>KEHUS,
YyTOMEHNS.

Hanps>keHne — mMo6uMaM3aums BCeX MexaHW3MOB, obGecre-
YMBalLWMX ONpefeNieHHY0 AeATeNbHOCTbL OpraHn3mMa 4YesioBeka.

B 3aBMCMMOCTW OT BE/IMUYUHBI HAarpy3kKu, CTEMeHN MOATOTOB-
KW 0praHmaMa, ero PyHKLMOHaNbHO-CTPYKTYPHbIX W 3HepreTu-
YECKMX PEecypcoB CHMXaeTCHd BO3MOXHOCTb (PYHKLMOHUPOBaA-
HWS OpraHuM3Ma Ha 3ajaHHOM YpPOBHeE, TO €CTb HacTynaeT yTOM-
neHue.

Mpn yTOMAeHWM 340POBOr0 YenoBeKa MOXET MPOUCXOAUTH
nepepacnpegenieHne BO3MOXHbIX pe3epBHbIX (YHKLUWWA opra-
HMW3Ma, 1 Noc/e OTAbIXa BHOBb MOABATCA CUAbl. JIloAM cnoco6-
Hbl MEPEHOCUTb CaMble CYpPOBble MPUPOAHbLIE YCOBUSA B TEYEHME
OTHOCUTENbHO MPOAO/KMNTENLHOr0 BpeMeHn. OfHaKO YenoBek,
He MPUBBLIKW WA K 3TUM YCN0BUAM, NOMajalWmnii B HUX Bnep-
Bble, OKa3blBaeTCsA B 3HAUYMTENbHO MeHbLUe CTeneHU mpucno-
COOMEHHbIM K XXW3HW B HE3HAKOMOI cpefje, YeM ee NOCTOSAHHbIE
obuTatenu.

Cnoco6HOCTb afanTUpPOBaTLCA K HOBLIM YC/IOBUSIM Yy pPasHbiX
naein He oanMHakoBa. TaK, Yy MHOrUX ft0Aein Npu ganbHUX
aBmanepeneTax ¢ ObICTPbIM MepeceyeHUeM HECKONbKUX 4aco-
BbIX MOACOB, a TakXe Mpu CMeHHO paboTe BO3HMKAIOT Takue
Heb6naronpuATHble CUMMOTOMBI, KaK HapylleHue CHa, yXxyale-
HMWE CaMOYyBCTBWS W HACTPOEHUS, HEBPOTUYECKME pPaccTpoii-
cTBa, 060CTPAOTCA XPOHMYECKMe 3aboneBaHuns, nagaet paboTo-
Cnoco6HOCTbL. lpyrue Xe aganTupyrTcs 6bICTpO.

YunTbiBaTb afanTUBHble OCOOEHHOCTWM BaXXHO Mpu OT6Ope
nogein ana paboTbl B HOBbIX KMMaTOreorpauyecknx ycroBu-
AX, Ha KOHBelepe, AN obecrneyeHUa HafEXHOCTU U 3 (HeKTUB-
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HOCTW HOYHOTO TpyAa, B YaCTHOCTM B chepe KPUTUYECKUX MPO-
theccuii (neTuymku, wodepbl, MaWMNHUCTLI, LIAXTEPHI).

N3yueHne afanTUBHbIX BO3MOXHOCTEW 4YefioBeKa M paspa-
60TKa COOTBETCTBYIOLNX PEKOMeHJaLWii nmeeT B HacToslee
BpeMs BaXKHOe NPakTM4YeckKoe 3HayYeHue.

| I I ApfjanTaunsa yenoseka.
Hanpsa>keHne. Y ToMneHue.

1. Yo Takoe agantauma? 2. Kakoe 3HayeHne nmeeT
n afanTtaunsa B XXM3HKU YenoBeka? MNoyemy Heo6Xo4MMO
YUnTbIBaTb afanTUBHbLIE 0COBEHHOCTM YenoBeka?

MoHabntogarite 3a coboi, 3a CBOUMU POACTBEHHUKAMU U
Apy3bsimu. OnpeaennTe, KakKoBbl aanTNBHbIE BO3MOXHOCTH
KaXXO0ro U3 HUX.

Matepuan gns o6cyxaeHus.
Cpeaun ntofeil MOXKHO BbleNMTb fBa KpaiHWX afganTWBHbIX THU-
na yenoseka. [epBblii U3 HUX — CNPUHTEP, XapaKTepusyr L mnii-
CS BbICOKOW YCTOWUYMBOCTHIO K BO3AEACTBUIO KPaTKOBPEMEHHbIX
3KCTpemManbHbiX (PaKTOpPOB W MNOXOW NEepPeHOCMMOCTbIO ANu-
TeNbHbIX Harpysok.
BTopoit Tun — cTaifep, 0TNMYAKOLLNIACA BbICOKON CNOCOGHO-
CTb NEPEHOCUTb ANNTENbHbIE, MOHOTOHHbIE HAarpy3Ku.
WccnegosaHna nokasanu, YTO B CEBEPHbIX perMoHax cTpa
Hbl CpeAu HacefneHus npeobnajawT NWOAM Tuna cTaiep.
Ob6ecyanTte, € YEM MOXET ObITb CBA3aHa 3Ta 0COOEHHOCTb, Xa-
pakTepHas Ans nonynauuidi nogeli Ha ceBepe, a TakXe B psige Apy-
rMX TPYAHOAOCTYMHbIX PETMOHOB CTPaHbl.

KpaTkoe cogep>kaHue rnassl O

UenoBek — 4yacTb 6muocepbl, N yXy[LWEeHNe ee COCTOAHUA onac-
HO Ans Hero. XuMmuuyeckue, 6uonornyeckue, WymoBble U Apy-
rme BUAbl 3arpA3HeHWn 6umochepbl OKasbiBaldT BpegHOE BAUA-
HUEe Ha OpraHW3M 4YenoBeka. He6naronpusTHbIe 3KONOTMYECKHKE
YC/IOBMA Bbl3blBAIOT Pa3MyHble HAPYLIEHWNA B OpraHu3mMe, B pe-
3ynbTaTe KOTOPbIX YeN0BEK MOXEeT 3a601eTb U flaxe yMepeTsb.

OuyeHb BaXKHO M3yyaTb Cpefy CBOero o6mTaHus, cTapaTbcs
yNy4lwaTtb ee 3KO0rMYecKne ycnoBus.



3ak/1o4yeHne

MTaK, Bbl MO3HAKOMWUINCH C OCHOBHbIMMW pa3AenamMmu 3KOM0-
rmn. 3aBeplieHne NO60Oro Kypca U3 Tex AUCLUNANH, C KOTOpPbI-
MW Bbl 3HAKOMUTECH B LWKOME, TPebyeT NoABeAeHNS HEKOTOPbIX
UToroB. [laBainTe 3agymaemMcs U elle pa3 BCMOMHUM O HOBbIX
3HAHUAX, KOTOPbIE Bbl MONYYMUAN Ha ypoKax akonoruu. Mocrta-
paeMcs Tak)Xe OTBETUTb Ha BOMPOC, KakK0e 3HauyeHue MOryT
MMeTb 3TN 3HAHUA B Balleil NOBCEAHEBHOW XMN3HU.

N3 yyebHMKaA Bbl Y3HaNW, YTO ANA MOHMMAaHUSA TOTO, M3 Ka-
KUX 3/1EMEHTOB COCTOWUT XXMBas NpUpoda U KakK OHa YCTpOeHa,
HeAoCTaTOYHO 3HAHU O CTPOEHUM OTAENbHBIX OPraHM3MOB UK
CBeAeHWNIA 06 NX OKPYXXEHUN — 0COBEHHOCTAX MEeCTHOCTU, KNn-
mMaTa, APYrMX BHEWHWUX YCNoBWUii. Takue 3HaHWUS ABNAKTCA,
KOHEYHO, HEOOXO0ANMBIMM, HO caMy MO cebe OHU HEeJOoCTaTOYHbI
ANS NOHWMAaHWS MNPOLECCOB, MPOUCXOAAULMX B OKpYyXKatolieM
Hac mupe.

Xwnpas npupoga Hac4YMTbIBaeT OFPOMHOE KONMYECTBO BMAO0B
OpraHnM3amMoB, KaXAblii N3 KOTOPbIX XapaKTepuayeTcss MpuUcy-
MM eMy HabOpOM MpPU3HAKOB, CBOWCTB, XXU3HEHHbIX MPWBbI-
YyeK. 9TV BMAbl pacnpoCTpPaHeHbl B Pa3/iIMYyHbIX Cpedax: OHM MO-
ryt o6utatbh B rny60KMX NOA3EMHbIX Melepax, B NOYBE, Ha NO-
BEPXHOCTU 3eMNW, 0OCBaMBaTh BOAHYI UMM BO3AYLIHYH Cpeay.

B pa3HbiX reorpaMyecknx m KAMMaTuyeckKnx 3o0Hax Mbl 06-
Hapy>XXuBaemM OrpOMHblIe W3MEHEHMWS B COCTaBe >XWBOTHOMO U
pacTUTeNbHOro mupa. MIameHeHUsa B cOcTaBe HacefieHMa opra-
HM3MOB COMPOBOXAAKT HAac AaXe B KOPOTKMX 3KCKYpCuaX, cTa-
BAWMX LeNbi0 3HAKOMCTBO C XXW3HbIO Pa3nMyHbIX Yy4acTKOB fe-
ca, peku, osepa. OTKpblBatolladaca Ham Mpupoga oKasblBaeTcs
HacToNbKO 60ratoil M pasHOO6pPa3HOW, YTO 4YacTo CTaBUT B TY-
MWK HECBEAYLLEro YenoBeKa, 3aJaBLIErocs LEeNbl MOCTUYL €e
YCTPOWCTBO.

Kak )XXe MOHATb XXW3Hb NPUPOAbI N NpUCyLL e el 3aKOHOMEP-
HOCTKN?
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MmeeTcs nu 4To-TO obLiee B AeATeNbHOCTM U pa3BuTuUnM 6uo-
NOTNYECKMUX CUCTEM, YTO He 3aBMCMT OT MX cocTaBa M MecTono-
NnoXeHna?

OTBeTbl Ha 3TW BONPOCHI Kak pa3 U gaeT 3Konorme.

3HAKOMSACH C Heli, Bbl Y3Hanu, 4To YCTOWYMBOE CYLLECTBOBA-
HUe OpraHuM3sMoB B Npupoge obecneuymBaeTcs ONpPefeNeHHbIM
cnoco6om mx opraHmsauunm. ABGCONOTHOE UX GONBLWMWHCTBO CY-
WecTBYeT B (hopMe 6GMONOrMYECKMX nonynauuim. KIMeHHO
6narofaps GYHKLUOHUPOBAHUIO MOMYAAUWIA co3faroTCca YCno-
BMA, CNOCOGCTBYOWME NOAAEPKAHNIO XUSHN.

Kaxpgas nmonynauus urpaeT OTBeAEHHYK el posib, COCTaB-
Nfis BMeCTe C MONYyAfUMAMM APYTUX XXUBOTHbIX U pacTeHui
e4VHCTBO, pa3BMBatoLLeecs U PYHKLMOHMPYIOLLEee MO CBOUM 3a-
KOHaM coo6LiecTBo.

Monynauua — XunBas cMcTeMa, YyTKO pearupytouas Ha 13-
MEHEHUS YCMOBUIA XWU3HU W3MEHEHUSMMW CBOEW YUC/IEHHOCTM,
CTPYKTYPpbI, FpaHuL, NpocTpaHCTBa, KOTOpPOe OHa 3aHMMaeT. W3-
MEHEHMWA, UNN LUHaAMWUKa MONyNnsauunii, 9BNAeTCA pe3ynbTaTom
[elicTBUA He TONbKO DAaKTOPOB BHEWHeNn cpefbl, HOM
COOCTBEHHbIX BHYTPEHHUX MeXaHW3MOB perynq-
uum.

Kaxpgaa nonynauunsa obnagaetr cnocob6HOCTAMM K ca-
MOBO30OHOBNEHMNIO CBOMX OPraHM3MOB B TAKOM KO/uM4e-
CTBe, KOTOPOe, KakK npasBuio, 3HAYNTENbHO MpeBbillaeT UMeto-
Wwuecs XU3HEHHble pecypcbl. IMEHHO BbiCOKas CNOCOGHOCTb K
BOCMPOWU3BOACTBY MPMBOAUT K BCMbILWKAM YWUC/IEHHOCTW MHO-
FMX BUAOB HACEKOMbIX M MeNKUX TPbI3YHOB B rofbl ¢ 6naronpu-
ATHBIMUW AN WX Pa3MHOXEHMs ycnoBmsMu. Yacto Takue
BCMbIW KN COMPOBOXAATCA 3HAYNTENbHLIMU NO MPOTSXKEHHO-
CTM MUTPALUAMMN XUBOTHbIX.

MOXHO cKasaTb, 4YTO mpucyuiasd nonynaumamM cnocoob -
HOCTb K pOCTY fABNSETCA OLHUM W3 OCHOBHbLIX CpPeACTB
6opbb6bbl 3a cyuecTBoBaHMe. lMonynauna kKak 6bl BCe-
rga rotoBa MCMNonb30BaTh Majeiwne BO3IMOXHOCTUA /1S OCBOe-
HWS HOBbIX PECYPCOB U TEPPUTOPUIA.

Habnwogas namMeHeHWs nonynaunii BO BPEMEHU, MOXHO MO-
HATb MHOTMe 0COBEHHOCTMN B3aMMOLEACTBUIA OpraHN3MOB APYT C
APYTroM. 3TO OYeHb BaXHblii BONpOC, BeAb 60ONbWMHCTBO Opra-
HW3MOB He MOTYT CMHTe3upoBaTb B CBOEM Teje 6efKu K3 Npo-
CTbIX Beuw,ecTB (KakK 3TO fenalT pacTeHWs); OHU LO/KHbI MoNy-
yaTb BCe Heo6X0AMMOe, NUTasaChb yXe COo3faHHbIM 6uonoruye-
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CKMM BelecTBOM. B 3TOM CMbICNe MUPHOE COCYLLecTBOBaHUE
OpraHU3MOoB HEBO3MOXHO.

MuTascb, opraHM3Mbl conpukacarTca ApYr C APYrOM U C OK-
PY>Xaw LW KUM MUPOM Hambonee TeCHO. U 34ech Mbl CTasKMBaeMcs
elie ¢ 04HUM 06LLMM CBOCTBOM 6MOMOTMYECKMX CUCTEM: KaKO-
Ba 6bl HM Oblna hopmMa 3KONOTMUYEeCKUX B3aummopgeli-
CTBUW (XWWHNYECTBO, KOMMEHCA/M3M, KOHKYpPeHLMA, napa-
3UTWU3M), BCe OHWU.B KOHEUHOM MTOre,0CYLeCcTBAAOTCSA N0 NPUH-
uMny B3aMMHOW perynauuun. XUWHWUKA U Jaxe napa-
3UTbl PEryAMpPYIT YNCNEHHOCTb CBOMX XXEPTB W X035€B, W Ha-
060pOT: KOHKYpPeHUua perynanmpyet 0COO6EHHOCTU paccefeHus
OpPraHu3MoB, UX CBA3U C APYTMMU Bugamu, GOpMUpPYys.B KOHeY-
HOM MTOre,06/1IMK TOro, YTO B 3KONOTMW HasblBaeTcsa coobuiecT-
BOM.

Takum 06pa3om, Bbl MONYUYUIN HOBble 3HaHUA 0 6Guonornye-
CKOM MUpe, pacCMOTPEB TaKWe ero cMCcTeMbl, KOTOpble BKAOYa-
0T B ce6A He OTAeNbHbIX 0C06eit, a X rpynnbl. 3T0 CUCTEMbI
ApYroro, HajoOpraHM3IMeHHOTrO YpOBHfA, ob6nagawlymne
06W MMM CBONCTBAMM HE3aBUCMMO OT CMCTEMATMYECKOro MoJo-
XXeHUa unm obnacty reorpagnMyeckoro pacnpocTpaHeHus opra-
HW3MOB.

O6wWwKe 3aKOHbl XW3HW W PasBUTUA 3KONOTUYECKNX
cuctem Hambonee OTYETIMBO MPOABAAKTCA NMPU paccMoTpe-
HAM 6GMOTreoLeHO030B, TO eCTb 6MONOrMYeCcKNX coobLLECTB
BMeCTe C MX (DU3NYeCKON cpedoil o6uTaHusA, HYHKLUOHUPYIO-
WMX KakK eguHoe Lesoe.

B nwob6om coobuiectBe CyWecTByeT OrpaHWYeHHOEe YUC/O
TPOhUUYEeCKUX YPOBHen, 6epylwmnx Hayano oT aBTO-
TPOMHBLIX OPraHM3MOB, CMOCOOHLIX MCMNO/Mb30BaTb B MULLY
NMpoCTble HeopraHuW4yeckue BelLecTBa, yepnas CBETOBYIH 3Hep-
rnto ConHua. MuieBbIM pecypcoM reTepoTpPoOdHBIX oOpra-
HW3MOB, HampuMep >XWBOTHbIX, 3aHMMalWMNX MocnegytoLme
YPOBHU TPOGUUECKOW Lenn, ABAAKTCSA PAaCTEHUSA NN CAMU XU -
BOTHble. PacTuTenbHas nam XMWBOTHas MULLa COAEPXMUT B cebe
He TONbKO BelWecTBO, HOW 3HEPruio, Heobxoaumylo gns
MOCTPOEHMNA Tena M OCYLLeCcTBNEHUSA XU3HeLeATeNbHOCTU reTe-
POTPOMHbIX OPraHM3mMoB.

OfHWM U3 OCHOBHbIX 3aKOHOB CYLIECTBOBaHMA 3KOCUCTEM
ABNSAETCA TO, YTO 3amac 3Hepruu, JOCTYNHOW reTepoTpod-
HbIM OpraHuM3amam, HUKOrga He MOXET MNpPeBbLICUTHL €€
KonmyecTBa, MNOJYYEHHOrO M 3aMaceHHOro B TKaHAX pacTe-
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HUI. Mpn nepexofe Ha KaXAblil Mocneaytowmnii TpoPUUECKnii
YPOBEHb 3TOT 3anMac 3HEPrMn Pe3Ko CHMXKAETCS, YTO B KOHEUYHOM
NnTOre orpaHMyYmMBaeT M 06LLee KOTMYECTBO TakKnX YPOBHENA.

B oT/ninyme OT 3Heprum BELLECTBO MOXET HEO4HOKpPaTHO BO-
BfleKaTbCd B OMOTEeOXUMWUYECKUE KPYTFrOBOPOTHI
(umknbl). Nx nogpepxuBaeT AeATeNbHOCTb MUKPOOPraHu3-
MOB, TpN60OB M APYrnX BUAOB pas3naraTtenei, SABAAKLWMUX-
CA BaXXHOW COCTABHOM 4YacTbio 060N IKOCUCTEMBI.

Opyrum BaKHbIM 3aKOHOM, YNpaBAsOWUM pa3BUTUEM 3KO-
NOTNYECKUX CUCTEM, SBNSieTCA 3aKOH 3KONOTUYECKOI
CYKLEeCcCCUMN, NWIN N3IMEHEHUS 3KOCMCTEMbl BO BpEMEHMW. ITOT
npouecc ynpaeaseTcs caMum coo6LLeCTBOM M He 3aBUCUT OT Me-
CTOMOJIOXEHNS NN BULOBON MPUHALMEXHOCTU COCTABASAIOLLLUX
ero OpraHn3mos.

Mpoueccbl M3MEeHEeHUA CcOo06WEeCTB BO3HMKAKT BCe-
rga, Korga aHeprus, HakonjeHHas B co3gaBaeMoM Guonoruye-
CKOM BellecTBe, MpPeBbIaeT 3HEPTMI0, TPEOYHLWYIOCS OpraHmns-
MaM ANA XU3HefesATenbHOCTW. W3AMWKM OopraHn4eckoro Be-
WecTBa B 3TOM C/ly4yae HaYMHAKT aKTUBHO UCMONb30BaTbCH re-
TePOTPOGHLIMU OpPraHU3MamMmn; MX YUC/IEHHOCTb U BUAOBOE
pasHoo6pa3ne HauyMHalOT BO3pacTaTb A0 Tex NOp, MOKa CKO-
POCTb MPOAYLMPOBaHNS 1 pacxos 6M0M0rMyecKoro BelecTBa He
YPaBHOBECAT APYr Apyra. BaXHO MOAYEpPKHYTb, YTO He3aBUCK-
MO OT MPUYMH, BbI3bIBAK LW MX HapyLeHne 6anaHca, N3MEHEHMWE
3KONOTMYECcKON cuctembl OyaeT BCergja NpouCXoAuTb B Hanpas-
NeHUN PaBHOBECHOTO COCTOSAHMA.

YcToinumBoe YyHKLMOHNUPOBAHWE 3KOIOTUYECKUX CUCTEM BO
MHOFOM onpejensieTcs X BUAOBBIM pa3HoobGpa3uem.
3a cyeT BMAOBOro pasHoo6pa3nsa coobuiecTBo obecneumBaeT cebe
KakK 6bl pe3epB BbI)XMBAEMOCTM Ha C/lyyail HEOXKUJaHHbIX N3Me-
HEHWUI YCNOBUIA XUN3HN.

Bbl y3Hanu TakXe M 0 TOM, YTO COBOKYMHOCTb BCEX 3KOCWU-
cTem 3eMaun B npejenax Tpex reocdep (nutocdepsbl, rMApoO-
chepbl, atmocgepbl), C KOTOPbIMW B3aMMOLENCTBYHOT >XMUBbIE
OpraHn3msbl, 06pasyeT caMyl KpPYMHYK 3KONOTMYECKYH CuUcTe-
MYy Hawen nnaHeTbl-6uochepy.

B 6uoctepe NpoTeKalT OYEHb CMOXHbIE Mpouecchl. Bece Xu-
Bble OpraHM3Mbl TECHO B3aMMOCBs3aHbl U B3aMMOJEACTBYIOT Me-
XAy c0o60li, a TaKXXe CO CBOMM OKPYXXEHMEM, COCTOALWMUM M3 3fie-
MEHTOB HEXMBOI npupofbl (BOJ0MR, BO3AYXOM, MOYBOW U T. 4.).
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B HacTofiwee BpeMs OQHUM M3 BaXKHeWWMUX (hakTOPOB 3BO-
nounn b6uochepbl O0KasblBaeTcs BoO3pacTalollee BAUAHUE
yeqo0BeYeCKOro ob6uwectBa — AaHTPONOTEHHLIN
hakTop. [NpeBpaTMBWNCL B CUNY NNaHeTapHOro MacuwrTaba,
yefnoBeyeckas LMBMAM3ALMA OKaszanacb CMOCOBHOW HapywWwuUThb
paBHOBecue 6uochepsbl, ee CTPYKTYPY M npoueccbl, Npoucxoas-
Wune B HEWA.

Kakue warm MmoXHo nNpeanpuHATbL KaXXA0MY U3 HAc U 4yeno-
BEYECKOMY 06 eCTBY B LLe/IOM, 4TOObl n36exatb 3TOW Yrposbl?
OTBeT Ha 3TOT BOMPOC OYEBUAEH: HAaJ0 O6EpPEe>XXHO OTHO-
CUTbCcA K npupopge! YTto 03HayaeT 3TO Ha NpaKTUKe?

BOOpYyXeHHbIA 3KOMOTMYECKUMU 3HAHUAMMU, YeNoBeK [0-
XeH NOHUMAaTb CMOXHYK B3aWMOCBA3b ABMEHUIA npupoabl. OH
[LOMXEH 3HaTb, YTO HeobAyMaHHOE BMeLlaTeNbCTBO B €€ XU3Hb
MOXET MPUBECTU K HEOXWUAAHHLIM, TAXENbIM MNOCNeACTBUAM.
He cnepyet nbiTarbCcd ynyywatb Npupoay, eciv nocnepcreuns
3TOro TPYLHO NpesBuaeTh.

C Touku 3peHns obuiecTBa, HeobxoaMmMa BbipaboTKa HOBOI
cTpaTeruu eropasBuTna. 3Ta cTpaTerns Kacaetcsa He TO/b-
KO MepecTPOiiKN BCe CUCTEMblI XO3WCTBOBAHMWA, HO U U 3-
MEHEHUA HPABCTBEHHbLIX U COLMaNbHbLIX LeH-
HOCTeli, OTHOWEHMNA K npupojae.

OAWH 13 MPUHLMMNOB HOBOW CTpaTernu 3akaw4vaercs B TOM,
4yTO 6MOchepa N YeN0BEYECTBO KaK ee HeoOTbeM/lemMas YacTb ne-
peXunBalT HOBYH PEBOMIIOLUIO Mepexofa K O4vepefHOW cTaguu
pasBuTuAs — Hoochepe, TO ecTb Chepe pasyma, KoTopas oOT
CTUXUIAHOTO M HeynpaBAsemMoro ABMXeHUsa nonajaeT B 061acTb
CO3HATe/NbHOr0 perynupoBaHus, npuobpetas c NOMOLbIO Yesno-
BeyecTBa CMNOCOOHOCTL K LiefieHanpaBieHHOMY Pa3sBUTUIO.

Buocgepa cywecTsoBana 40 YenoBeKa, MOXET CyLLeCTBOBATb
N 6e3 Hero, HoO YenoBek 6e3 6uoctepbl CyL,eCTBOBATL HE MOXET.
Peanusaumnsa npuHuuna nepexoja K Hoocdepe, KO3IBOIO -
UMy (COBMECTHOro rapMOHUYHOIO pPasBUTUA) Yen0BeKa U 6M0-
chepbl, — npouecc TPYAHbIA W ANNTENbHbIA, 0fHAKO TpebyeT
yXXe ceilyac (QOpMMPOBAHUSA OCHOB NMPOrpPecCUBHOIO 06 ECTBEH-
HOro yCcTpoWcTBa, paLnMoHaNbHOro NPpMpPoAONo/ib30BaHUS.

Mpoucxopdline Ha HalwWxX rnasax U3MeHeHWUs NPUPOLHON
cpefbl CO3[al0T CEPbE3HYI0 YIrpo3y 3KONOTMYEeCKOro Kpusuca Ha
nnaHeTe. B 3HaYMTenbHOli Mepe 3TO ABNAETCHA CMeLCTBUEM He-
3HAHWUSA OCHOBHbIX 3aKOHOB, MO KOTOPbIM (PYHKLWOHUPYIOT K
pas3BMBalTCHA NPUPOLHbIE 3KOCUCTEMBI.
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HbiHe, nepeg NMLOM 3TOR Yyrposbl, JO/DKHbLI YIATA B NpoLluioe
coumnanbHble, 3KOHOMUYECKNE U HALUOHANbHbIe MPOTUBOPEYMS.
LonxHbl nobegnts cTpemieHWe u3bexaTb BOWH U OTBETCTBEH-
HOCTb 3@ COXPaHeHWe poja 4Ye/lOBEYECKOro, 3a cyfAbby nnaHeThl.
MpeogoneHne npoTmeopedmnii Mpupogbl 1 Ob6WwecTBa B coymanb-
HOM nNnaHe AO/MKHO MATU 4Yepe3 NOAAEPXKKY 00LIMX WUHTEPEecos,
CrnocobHOCTb K KOMNpomuccam, popmumpoBaHue VIHCTUTYTOB CO-
rnacua. Heo6xognmo hopmmnpoBaTb M BCAYECKN pasBUBaTb pas-
NNYHble (opMbl 06LWenNaHeTapHON XM3HWU obuiecTBa. MHorue
MeXAyHapoAHble opraHu3aumm, Takue, kak FOHECKO (Opra-
Husauna Ob6beaunHeHHbIX Hauwuii mo Bonpocam o6pa3oBaHus,
Haykun, KynbTypbl), BO3 (BcemupHass opraHusauua 3apaBo-
oxpaHeHusa), pabotatowwme nog arugonn OOH (OpraHusauyuu
OO6begnHeHHbIX Hauuid), aBna0TCA pocTKaMn HOBOro obuiecT-
BEHHOr0 YCTPOCTBA BCEro Yen0BeYeCTBa.

Ona ocywecTBneHUs pasymMHOro ynpaBfeHUS COCTOSAHUEM
6nochepbl HEOOXOAMMO He TONBbKO 3HaTb YCTPOWCTBO U MeXa-
HU3Mbl 3TON CMOXHON U OFTPOMHOM CUCTEMbI, HO U UMETb BO3-
MOXHOCTb B/IMATb Ha €e MPOLEeCcChl B XenaeMOM HanpaBneHUU.
N monogexb MOXeT BHECTM CBON MOCW/bHLIA BKAag B NPUPOAO-
OXPaHHY AeATeNbHOCTbL YenoBeyecTBa (puc. 84).

[Jaxe coBepweHHOe 3HaHUe GMOCHEPHbIX MEXAHU3MOB U AC-
HOe NOHMMaHWe TOro, 4To Hafo fAenatb, He JaAyT peanbHbIX
NA04OB MPU OTCYTCTBUM OMpPefefieHHOro YpPOBHA 3penocTu wu
KynbTypbl o6uecTsa. 34ecb KNHOYEBbIM MOMEHTOM ABNAETCH
hopMupoBaHME HOBOW COLUWMANbHOMW U 3KONOTMYe-
CKOW HpaBCTBEHHOCTWU. Ha cmeHy no3yHram tuna «Ye-
NoBeK — Uapb npupodbl!» nnm «Henb3a XpgaTb MWUAOCTER OT
NPUPOAbI, B3ATb UX Yy Hee — Hawa 3afgaval» [JOMKHbI NPUATH
YCTaHOBKU Ha pasyMHOe 1 6epexHOoe OTHOLEeHMe K TOMY, 61aro-
faps yemMy Mbl TONbKO U cylecTByeM — «K npupofge, Hawemy
o6lWeMy 1 efUHCTBEHHOMY AOMY — MjaHeTe 3eMna».

Pa3paboTka COBepPLIEHHOro 3KOMIOTMYECKOro 3aKoHOfaTelb-
CTBa M co3faHue 3hPeKTUBHLIX MeXaHW3MOB €ro peanmsaumu
ABNATCA HENPEMEHHbLIM 31eMEHTOM MOCTpOoeHUs 06l ecTBa,
HaxogALLerocs B rapMOHUMN C NPUPOSOIA.

B anoxy Hoocgepbl MOXET BCTYNUTb NULWb BbICOKOO6Gpa3o-
BaHHOe 00LecTBO, MOHMMalOLLEe CBOM LLen, cnocobHoe comame-
PATb CBOW NOTPEOGHOCTN C TEMU BO3MOXHOCTAMMU, KOTOPble faeT
emy lMpupoga.
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UNEHCTBO B NPUPOA0OXPAHUTENbHBIX
ooraHusaumsax WM cogeiicteve UM

MprponooxpaHHbie
FonocoBaHue MNucbma 3akoHodaTensAm opraHusauumn
| 1B rasetbl

3akoHogaTenu

3aKoHbI

MuHucTepcTBo

oxpaHbl OKpyXatlLiein cpeabl

B JKOJIOTMYECKM YnCTble NpoussoacTea’

Puc. 84. B03MOXXHOCTW MPUPOJO0XPAHHON AeATENbHOCTU
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Oco3HaHMe 06WMNX Leneil U TPYAHOCTER, CTOAUMX HA NYTH,
HensbexHo OyaeT poxpgaTb owyuweHue obuiennaHeTapHoOro
efnHCTBA Ntofgelt. Ham He06X04MMO HAYyUYMTbCA YYBCTBOBATL Ce-
65 yneHaMmn OAHONM ceMbK, cyAbb6a KOTOPON 3aBUCUT OT KaX0ro
n3 Hac. OcCO3HaHMe efUHCTBA Yen0oBeYecTBa — OfHa M3 OCHOB
3KONOTMYECKON HPAaBCTBEHHOCTW U FTyMaHM3Ma.
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