
<I>E,Z:(EPAflbHOE fOCY,Z:(APCTBEHHOE EIO,Z:(:>KETHOE YlIPE:>K,Z:(EHI1E HAYKI1
I1HCTI1TYT 3KOflOfI1I1 fOPHbIX TEPPI1TOPI1H HM. A. K. TEMEOTOBA

KAEAP,Z:(I1HO-EAflKAPCKOfO HAYlIHOfO IJ;EHTPA
POCCI1HCKOH AKA,Z:(EMI1I1 HAYK

(I13fT KEHIJ; PAH)

nOCJIeBy30BcKoro npOepeCCHOHaJIhHOrO 06pa30BaI-lHll (acnHpaHTYpa)

no CneIJ,HaJIhHOH )l,HCIJ,HnJIHHe 03.02.08 - 3KOJIOrHll

(6HOJIOrH~IecKHe HayKH)

OCI-IOBHall nporpaMMa

<I>opMao6yqeHH5I: OQHa5I
fo,n; o6yQeHH5I: 1

r. HarrbQHK
2012



IlporpaMMa KaH,Il;If,ll;aTCKOrO 3K3aMeHa no CneUHaJIbHOCTH pa3pa6oTaHa B COOTBeTCTBHH

C nporpaMMOM.-MHHHMyM no CneUHaJIbHOCTH YTBep)K,ll;eHHOM. npHKa30M MHHHCTepCTBa

06pa30BaHH5I H HayKH PeI> OT 08.10.2007 r. NQ 274

IlporpaMMa O,ll;06peHa H peKOMeH,ll;OBaHa K yTBep)l(,ll;eHHIO Ha 3aCe,ll;aHHH YtIeHOrO COBeTa113fT
KEH~PAH
IlpoTOKOJI NQ



1. OElll,ME IIOJIO)KEHIDI
.D:11CIJ;l-mmma «3KOJIOrl15I» 5IBJI5IeTC5I 065I3aTeJIbHOH

no~rOTOBKM aCnl1paHTOB no HayqHoH Cne~l1arrbHOCTI1 03.02.08
HayI<M).

Cne~l1arrbHOCTb 03.02.08 - 3KOJIOrl15I ocymeCTBJI5IeT no~rOTOBKY HayqHbIX 11 HayqHO-

ne~arOrl1qeCKI1X Ka~poB, a TaK)Ke BblcOKOKBaJIl1(pl1~l1pOBaHHblx cne~l1arrI1CTOB-npaKTI1KOB,

3aHI1MaIOmI1XC5I I1CCJIe~OBaHl1eMo6ml1x 3aKoHoMepHocTeH <jJYHK~110Hl1pOBaHI15I6l1oJIorl1qecKMx

CI1CTeM B npocTpaHcTBe 11 BO BpeMeHI1 B 3aBl1Cl1MOCTl1 OT BJII15IHI15I eCTeCTBeHHblX 11

aHTponoreHHbIX <jJaKTopoB, a TaK)Ke aKTyaJIbHbIX 3KOJIOrl1qeCKl1X np06JIeM qeJIOBeqeCTBa.

06JIaCTblO MCCJIe~OBaHM5I cne~MarrbHOCTM 03.02.08 - «3KOJIOrM5I» 5IBJI5IlOTC5I:yCJIOBI15I

B3aMMo~eHCTBM5I 6MOJIOrMqeCKMX CMCTeMpa3HOrO ypOBH5I opraHM3a~MM Me)K~y C060H, a TaK)Ke

C <jJaKTopaMM cpe~bI; B03~eHCTBM5I npMpo~HbIX M aHTponoreHHbIX <jJaKTopoB Ha napaMeTpbI

)KM3HeHHbIX ~MKJIOB opraHM3Ma, onpe~eJI5IlOml1e BocnpoM3Bo~CTBO, pOCT, 3HepreTMQeCKMH

6IO~)KeT, YCTOHQMBOCTbcymecTBOBaHM5I B M3MeH5IlOmMXC5I YCJIOBM5IXcpe~bI; 3aKOHOMepHOCTM

~MHaMI1KM M3MeHeHM5I 6MOMaCCbI, QMCJIeHHOCTM, ~eMorpa<jJMQeCKOH CTpyKTypbI nonYJI5I~MH,

BM~OB M C006meCTB B 3aBMCMMOCTMOT yCJIOBMHBHeuIHeH cpe~bI, B TOM QMCJIeaHTponoreHHbIX

B03~eHCTBMH; MexaHM3MbI BHyTpM- Me)KnonYJI5I~MOHHbIX OTHOIIleHMH; BM~OBoe pa3Hoo6pa3Me

C006meCTB M 3aKOHOMepHOCTM MX TpaHc<jJopMa~MM no~ B03~eHCTBMeM npMpO~HbIX 11

aHTpOnOreHHbIX <jJaKTopOB; CTpyKTypa M 3aI<OHOMepHOCTM <jJYHK~MOHMpOBaHM5I3KOCMCTeMM

oco6eHHOCTM TpaHc<jJopMa~MM BemeCTBa M 3HeprMM B HMX, 6MOJIOrMQeCKa5I npO~YKTMBHOCTb

eCTeCTBeHHbIX, TpaHc<jJopMMpOBaHHbIX M MCKyccTBeHHbIX 3KOCMCTeM; CB5I3M Me)K~y

OpraHl13MaMM M cpe~OH B npMpO~HbIX 3KOCMCTeMax, MexaHM3MbI MX peryJIMpOBaHI15I C ~eJIblO

o6ecne1.IeHM5I paBHOBeCM5I B 3KOCMCTeMax; MeTO~bI MOHMTopMHra M3MeHeHM5I COCT05IHM5I

coo6mecTB, 3KOCMCTeMno~ B03~eHCTBMeM <jJaKTopOBcpe~bI Pa3JII1QHOHnpl1pO~bI, 060CHOBarme

BbI60pa BM~OB-MH~MKaTopOB HeraTMBHoro B03~eHCTBM5I <jJaKTopOB cpe~bI M TeCT-KpI1TepMeB ero

o~eHKM Ha pa3HbIX ypOBH5IX 6MOJIOrMQeCKOH opraHM3a~MM; TeOpeTMQeCKMe OCHOBbI M

MaTeMaTMQeCKMe MO~eJIM YCTOHQMBOrO 11 3KOJIOrMQeCKM 6e30naCHoro npMpO~OnOJIb30BaHM5I,

cnoco6bI MMHMMM3a~MM B03~eHCTBMH Ha npMpO~HYIO cpe~y M nyTM 3<jJ<jJeKTMBHoro

npe~OTBpameHM5I ee 3arp5I3HeHM5I.

C~aQa 3K3aMeHa no Cne~l1arrbHOH ~MC~MnJIMHe 065I3aTeJIbHa ~JI5I npMCY)K~eHI15I YQeHOH

CTeneHM KaH~M~aTa 6MOJIOfMQeCKMX HayK, 3K3aMeH npMHMMaeTC5I B 113fT K6HI( PAH r~e

pa60TaeT acnMpaHTypa no ~aHHoH cne~MarrbHOCTI1.

I(eJIb 3K3aMeHa - yCTaHoBMTb rJIy6MHy npo<jJeccMoHarrbHbIX 3HaHMH COMCKaTeJI5IYQeHOH

CTeneHM, ypoBeHb no~rOTOBJIeHHOCTM K caMOCT05ITeJIbHOHHaYQHO-MCCJIe~OBaTeJIbCKOHpa6oTe .

.D:aHHa5I nporpaMMa KaH~M~aTCKoro 3K3aMeHa no cne~MarrbHoH ~MC~MnJIMHe pa3pa60TaHa Ha

OCHOBe TMnOBOH npOrpaMMbI-MMHMMyM no cne~MarrbHOCTM, npe~JIo)KeHHoH Be~ymMMM B

OTpaCJII1 BbICIIlMMM YQe6HblMM 3aBe~eHM5IMM M HaYQHblMM YQpe)K~eHM5IMM M YTBep)K~eHHOH

MMHo6pHayKM POCCMHCKOH<De~epa~MM, a TaK)Ke ~OnOJIHI1TeJIbHOH nporpaMMbI pefMOHarrbHOH

HanpaBJIeHHOCTM, pa3pa60TaHHoH HaYQHbIMM COTPY~HMKaMM113fT K6HI( PAH.

COCTaBJI5IIOmeH nporpaMMbI

- 3KOJIOfM5I (6l1oJIofMQecKMe



2. CO,LJ;EP)KAHIIEIIPOrp AMMbI
IIporpaMMa - MHHHMyM

(ocHoBHaH)

KaH,ll,H,ll,aTCKOro 3K3aMeHa no Cnel.l,HaJIhHOCTH 03.02.08 - «3KOJIOrHH»

(6HOJIOrHQeCKHe HayKH)

I. 3KOJIOrHH KaI~HaYI~a0 Ha,ll,OpraHH3MeHHhIx CHCTeMax

1. MecTo 3KOJIOrlUl: B CHCTeMe 6HOJIOrHqeCKHX HayK. I1pe,ll,MeT 3KOJIOrHH. l..(eJIH H 3a,ll,aqH.

OCHoBHhle HayqHhle HailpaBJIeHH5I H IIO):p(O.n;hI K H3yqeHHlO 06beKTa (oIIHCaTeJIhHhIH,

KOJIHqeCTBeHHhIH, cHcTeMHhIH). HayqHhle IlIKOJIhI B OTeqeCTBeHHOH 3KOJIOrHH.

2. I1oH5ITHe 0 CHCTeMHOM IIo.n;xo.n;e. CHcTeMa H CJIaralO:W;He ee 3JIeMeHThI. I1oH5ITHe 06

opraHH3aIJ;HH CHCTeM H oc06eHHOCT5IX CTpyKTyphI. I130JIHpOBaHHhle, 3aKphIThle H OTKphIThle

CHCTeMhI. bHOJIOrHqeCKHe CHCTeMhI. CHcTeMhI C aKTHBHhIM H IIaCCHBHhIM yilpaBJIeHHeM.

3. 3KOJIOrHqeCKMe CHCTeMhI. 3JIeMeHTapHhle e.n;HHHIJ;hI 3KOCHCTeM. I10IIYJI5IIJ;H5I H

TpocjmqeCKaJI rpyIIIIMpOBKa KaK OCHOBHhle IIo.n;CHCTeMhI 6MOTHqeCKOH KOMIIOHeHThI 3KOCHCTeM.

CocTaBHhle qaCTH 3KOCHCTeMhI, ee a6HOTHqeCKa5I M 6HOTHQeCKaJI KOMIIOHeHThI. Pa3BHTHe

IIpe.n;cTaBJIeHMH 0 B3aMM03aBMCMMOCTH HaCeJIeHH5I H 6HoToila (T3HCJIM, 1ll0phlrHH, 3BaHc,

CYKaQeB, 3eHKeBHQ). bJ10IJ;eHOJIOrH5I - yqeHMe 06 3KOCHCTeMax, )KMBOH QaCThlO KOTOphIX

5IBJI5IeTC5I6HOIJ;eH03. CooTHollIeHHe IIOH5ITMH - 6HOIJ;eH03 Me6Hyca, 6HOTOII .IJ:arr5I,6HOreOIJ;eH03

CYlmI-IeBa, 3KOCHCTeMa T3HCJIJ1 J13BaHca.

bJ10reOIJ;eH03hI - XOpOJIOrMQeCKMe e.n;MHMIJ;hI6J10ccjJephI.

Pa3JIMQHhle IIO):p(O.n;hI K OIIpe.n;eJIeHMlO J1 J13YQeHJ11O 6J10IJ;eH03a KaK HeKOToporo

OpraHJ130BaHHoro MHO)KeCTBa 6J10HTOB: cjJJIopa-cjJayHMCTJ1QeCKJ1H IIPJ1HIJ;J1II OIIJ1CaHJ15I,

6J10TOIIHQeCKHH IIPJ1HIJ;J1IIOIIHCaHM5I, OIIHCaHH5I Ha OCHOBaHJ1J1IIp5IMhIX TpocjJJ1QeCKJ1XCB5I3eH J1

CB5I3eH Qepe3 3KOJIOrMQeCKHH MeTa60JIJ13M. 3HepreTJ1QeCI<H 3aBMCJ1Mhle J1 He3aBJ1CMMhle

co06:w;ecTBa.

4. KpyroBopoT Be:w;eC.TB B 3KOCHCTeMax. )KHBoe Be:w;eCTBO, ero HaKOIIJIeHMe, COCTaB.

MacllITa6hI 3Toro IIpOIJ;eCCa J1 YQeHHe J1 6HoccjJepe B.H.BepHa.n;cKoro. bMoreOXHMHQeCKHe

IJ;HKJIhI OCHOBHhIX 3JIeMeHTOB )KMBOrO Be:w;eCTBa - yrJIepo.n;a, a30Ta, cjJoccjJopa, KpeMHH5I. CHHTe3

H pacIIa.n; OpraHHQeCKOrO Be:w;eCTBa B 6MoccjJepe.

5. MeTo.n;hI MCCJIe.n;OBaHH5I3KOCHCTeM. 3a.n;aQa KOJIHQeCTBeHHOH OIJ;eHKH B3aHMo.n;eHcTBH5I

3JIeMeHTOB B CHCTeMe. O.n;HocjJaKTopHhIH H MHorocjJaKTopHhIH 3KCIIepHMeHT IIpH IIOJIyQeHHH

Mo.n;eJIeH OIIHCaHM5I. I13YQeHHe CB5I3eH B 3KOCHCTeMax C IIOMO:W;hlO perpeccMoHHoro aHarrH3a.

CTaTHcTMKa B 3KOJIOrHQeCKHX MCCJIe.n;OBaHH5IX.Mo.n;eJIMpOBaHMe KaK CIIeIJ;HcjJHQeCKHHIIO.n;XO.n;B

H3yqeHHH H OIIHcaHHH 3KOCHCTeM. THilhI Mo.n;eJIeH. A.n;eKBaTHhle Mo.n;eJIH J1 IIporHOCTHQeCKHe

CBOHCTBaMo.n;eJIeH.

II. Ba'KHeHIIIHe <l>aKTophI BHeIIIHeH Cpe,ll,hI H peaIm,HH Ha HHX opraHH3MOB (np06JIeMhI

ayT3KOJIOrHH)

1. CBeT. CBeT KaK cjJaKTop, perymlpylO:W;HH yCJIOBM5I cy:w;ecTBOBaHH5I H IIOBe.n;eHH5I 6HOHTOB.

<POTocHHTe3 pacTeHHH, CB5I3h OCBe:w;eHHOCTH C cjJOTocHHTe30M. I1oH5ITMe KOMIIeHCaIJ;J10HHOH

TOQKH cjJOTocHHTe3a. <PoToTaKcHc y )KHBOTHhIX.

2. TeMilepaTypa. TeMilepaTypa KaK cjJaKTop, peryJIHpylO:W;HH aKTHBHOCTh 6HOHTOB.

K03cjJejmIJ;HeHT BaHT-locjJcjJa M TeMilepaTypHaJI KpHBaJI Kpora. TeMilepaTypa H pacilpocTpaHeHHe

opraHH3MoB. CTeHo- H 3BpHTepMHhle opraHH3MhI. TeIIJIOJI106HBhle M XOJIo.n;HoJII06HBhle

opraHH3MhI. I1oHKHJIOTepMHhle H rOMoHTepMHhle opraHH3MhI.



3. COJIeHOcTb. COJIeIiocTb KaK <paKTop, orrpe,n:emuoIlU'[H pacrrpocTpaHeHHe 6HOHTOB.

AAarrTaUHH K H3MeHeHHIO COJIeHOCTH. OCMoperYJI~UH~ H rrOH~THe KpHTHqeCKOH COJIeHOCTH.

3aCOJIeHHe rrOqB.

4. ra3bI H 6HOHTbI. ra3bI B aTMoc<pepe H B Bo,n:e. PacTBopeHHbIH KHCJIOpO,n:H yrJIeKHCJIOTa.

Oc06eHHocTH ,n:bIXaHH~ B aTMoc<pepe H Bo,n:e. CepoBo,n:opO,n:, ero 06pa30BaHHe H OKHCJIeHHe.

5. AKTHBHM peaKUH~ cpe,n:bI. pH B Bo,n:e, rpyHTax H rrOqBe. I1oH~THe 06 OKHCJIHTeJIbHO-

BOCCTaHOBHTeJIbHOM rrOTeHUHaJIe H ero BJIH~HHH Ha rrpoueCCbI, CB~3aHHble C )KH3HbIO H

aKTHBHOCTbIO 6HOHTOB.

6. rH,n:pocTaTHqeCKOe ,n:aBJIeHHe H ero BJIH~HHe Ha BepTHKaJIbHOe pacrrpe,n:eJIeHHe H

6HOJIOrHqeCKHe oc06eHHocTH opraHH3MoB.

7. Cy6cTpaT. Bo,n:a KaK cpe,n:a 06HTaHH~ H rrpHcrroc06JIeHH~ rH,n:p06HOHTOB K BO,n:HOMy

06pa3y )I<H3HH. I1pHcrroc06JIeHH~ K 06HTaHHIO B BO,n:HOHTOJIIue, Ha rroBepxHocTH rpYHTa H B

TOJIIue rpyHTa. I1pHcrroc06JIeHH~ BO,n:HbIXopraHH3MoB K 06HTaHHIO B rrpOTOqHbIX Bo,n:oeMax H B

30He rrpH60~. I10qBa KaK cpe,n:a )KH3HH. Ha3eMHo-B03,n:YIIIHa~ cpe,n:a )KH3HH.

III. CTpYKTypHb~e xapaKTepHcTHKH 6HOTHQeCKOM KOMnOHeHTbI 3KOCHCTeMbI

(co06IlJ,eCTB)

1. CTpyKTypa rrorrYJI~UHH, BH,n:OBM CTpyKTypa c006mecTB. OJIHrO- H rrOJIHMHKCHble

c006mecTBa. MeTo,n:bI KOJIHqeCTBeHHOH oueHKH CTPYKTypbI (6HoMacca, qHCJIeHHOCTb, qHCJIO
BH,n:OB).

IToKa3aTeJIH pa3Ho06pa3H~ H cxo,n:CTBa co06IIIecTB.

,[(OMHHHpYIOIIIHe H PYKOBo,n:~IIIHe (HH,n:HKaTopHble) BH,n:bI.

OTHOCHTeJIbHOe 06HJIHe rrorryMUHH KaK rrOKa3aTeJIb CTpyKTypbI co06IIIecTB. HOpMaJIbHOe H

JIOr-HOpMaJIbHOe pacrrpe,n:eJIeHHe (I1pecToH). Mo,n:eJIH OTHOCHTeJIbHOrO 06HJIH~, HX

OrpaHHqeHH~ (MaKApTYP).

2. Tpo<pHqeCKM cTpyKTypa co06IIIecTB. IToH~THe 0 Tpo<pHqeCKOM ypoBHe H TpoclmqecKoH

rpyrrrrHpoBKe. I1po,n:yueHTbI, KOHcyMeHTbI, pe,n:yueHTbI.

OTHoIlleHH~ opraHH3MoB B rrpe,n:eJIax O,n:HOHTpo<pHqeCKOH rpyrrrrbI. ITHIIIeBM KOHKypeHUH~.

ITpHHUHrr raY3e, ero OrpaHHqeHH~.

OTHoIlleHH~ opraHH3MoB Pa3JIHqHbIX Tpo<pHqeCKHX rpyrrrrHpoBoK. OrrbITbI rpay3e H

MaTeMaTHqeCKHe Mo,n:eJIH BOJIbTepa H nOTKH. Tpo<pHqeCKHe uerrH H ceTH. KOJIe6aHHe

qHCJIeHHOCTH rrorrYJI~UHH' KaK pe3YJIbTaT 3arra3,n:bIBaHH~ OTKJIHKa rrpH B3aHMo,n:eHcTBHH

XHIIIHHKa H )KepTBbI.

MeTo,n:bI KOJIHqeCTBeHHbIX oueHOK rrHIIIeBbIX B3aHMOOTHOIlleHHH opraHH3MoB B

co06IIIecTBe. BeJIHqHHbI paUHoHoB, 06IIIHH H qaCTHbIH paUHoH. I1HIIIeBM H36HpaTeJIbHOcTb.

KJIaCcH<pHKaUH~ 6HOHTOB rro THrry rrHTaHH~.

3. ITpocTpaHcTBeHHM cTpyKTypa co06IIIecTB. O,n:HOpO,n:HOCTbH Heo,n:Hopo,n:HOCTb 6HoTorra.

Y6e)I<HIIIa. KOJIHqeCTBeHHM H KaqeCTBeHHa~ Heo,n:Hopo,n:HOCTb, Heo,n:Hopo,n:HOCTb co06IIIecTB,

MHKpopacrrpe,n:eJIeHHe. MexaHH3MbI, 06yCJIaBJIHBaIOIIIHe rrpocTpaHcTBeHHyIO Heo,n:Hopo,n:HOCTb,

ueHTp06e)KHble H ueHTpocTpeMHTeJIbHble CHJIbI.

KOHCOPUHH KaK peaJIbHM e,n:HHHua cTpyKTypbI 6HoueH03a (B.EeKJIeMHIlleB, PaMeHCKHH).

HaCeJIeHHe rrOqB H rpyHToB. I1H<payHa H HHTepCTHUHaJIbHa~ <payHa.

4. rpaHHua 6HoueH030B. IToH~THe 06 3KOTorre. MexaHH3MbI 3KcrraTpHaUHH (BbIHoca),

MHrpaUHH H HHTpO,n:yKUHH H rrp06JIeMa rrpocTpaHcTBeHHoH rrepecTpoHKH 6HoueH030B.

5. IToH~THe 3KOJIOrHqeCKOH HHIIIH. TpoclmqecKHH H rrpoCTpaHcTBeHHbIH aCrreKTbI.

cDYH,n:aMeHTaJIbHM HHIlla ,n:.3.XaTqHHCoHa. IToTeHUHaJIbHM H peaJIH30BaHHM HHIlla. ITp06JIeMa

aKKJIHMaTH3aUHH.

IV. cbYHKI.J,HOnaJIbHbIe xapaKTepHcTHKH c006IlJ,eCTB

1. I1pe,n:cTaBJIeHH~ 0 rrpo,n:yKUHH KaK 0 BmKHeHIlleH <PYHKUHOHaJIbHOH xapaKTepHCTHKe

co06IIIecTB. OCHoBHble rrOH~:rH~ - rrepBHqHM, BTOPHqHM H KOHeqHM rrpo,n:YKUH~. Y,n:eJIbHM

rrpo,n:YKUH~ (ITIE-K03<P<PHUHeHT). BorrpocbI TepMHHOJIOrHH (rrpo,n:YKUH~, rrpo,n:YKTHBHOCTb).
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BbIpa)KeHHe rrpO,I(yKIIHH B e,I(HHHIIaX 3HeprHH H e,I(HHHIIaX MaCCbI.

ITepBlf~Ha5I rrp0,I(YKIIH~. <DOTocllHTe3 II XeMOCllHTe3. BaJIOBa~, 3<p<peKTllBHa~ H ~liCTa5I

rrp0,I(YKIIll~. OTnH~He rrpoIIeccoB C03,I(aHH~ rrepBH~HOH rrpO,I(yKIIHll B Ha3eMHbIX H BO,I(HbIX

CllCTeMaX. ITepBH~Ha~ rrp0ll:YKIIH~ MOpeH H OKeaHOB, KOHTHHeHTaJIbHbIX BO,I(OeMOB(MaCIIITa6 II

paCrrpe,I(eneHlle), pa3HbIX naH,I(Illa<pTHbIX 30H CYiliH. CTerreHb YTllnH3aIIHll COnHe~HOH 3Hepmll.

CB~3b rrpOIIeccOB HaKOrrneHH~ rrepBH~HOrO OpraHH~eCKOrO BeIIIeCTBa C <paKTOpaMH Cpe,I(bI

(CBeT, MHHepaJIbHOe rrHTaHHe, TeMrrepaTypa H ,I(p.). CB~3b rrpoIIeccoB HaKOrrneHH~

OpraHH~eCKOrO BeIIIecTBa C 6HOTll~eCKHMll <paKTOpaMll (KoHKypeHIIH~ 3a 6HOreHHbIe 3neMeHTbI,

BbIe,I(aHHe). MeTO,I(bI Orrpe,I(eneHll~ rrepBll~HOH rrpO,I(yKIIllll (CKn~HO~HbIe MeTO,I(bI, rro

xnopO<pllnny, rro H3MeHeHllIO CO,I(ep)KaHH~ KllCnOpO,I(a H yrneKHcnoro ra3a, rro ll3MeHeHllIO

aKTHBHOHKllcnOTHOCTH H T.,I(.), llX ,I(OCTOllHCTBa,He,I(OCTaTKll, OIIIH6Kll.

EaKTepHaJIbHa5I rrp0,I(YKIIH~. lJllcneHHOCTb II 6HOMacca, MeTO,I(bI pac~eTa 6aKTepllaJIbHOH

rrpO,I(yKIIHH. ITp~Moe MHKpOCKorrHpOBaHlle, AT<D, CKOpOCTb pa3MHmKeHll~ (BpeM~ reHepaIIHll),

pa,I(lloyrnepO,I(HbIe MeTO,I(bI. EaKTepHaJIbHa~ rrp0,I(YKIIH~ B BO,I(HOH TonIIIe II ,I(OHHbIX

OTnmKeHH~X BO,I(OeMOB,B rrO~Be, HarrO~BeHHOM rrOKpOBe.

ITPO,I(YKIIH~ KOHcyMeHToB (<<BTOPll~Ha5I rrpO,I(YKIIH~»). <DllTo<pam H 300<pam. MeTO,I(bI

orrpe,I(eneHH~ rrpO,I(yKIIllH rrorryn~IIllH 6e3 rrOCTO~HHoro rrorronHeHll~ (MeTO,I( EOHceH-I1eHceHa

Hero MO,I(H<pllKaIIllH). Pac~eT rrorryn~IIllH C rrOCTO~HHbIM rrorronHeHHeM (rpa<pHQeCKHH,

«<pll3llonom~eCKllH»). Pa,I(HoyrnepO,I(HbIe MeTO,I(bI. Orrpe,I(eneHlle rrpO,I(yKIIHll

3KcrrnyaTHpyeMbIx rrorryn~'IIllH rro ,I(aHHbIM rrpOMbIcnOBOH CTaTHCTllKll H y~eTa rrorronHeHll~.

Tpo<pH~eCKlle K03<P<PllIIHeHTbI Kj, K2. OIIeHKa rrpO,I(yKIIllH pa3nH~HbIX rpyrrrr KOHcyMeHToB B

perllOHaJIbHOM acrreKTe.

ITPO,I(YKIIH~ coo6IIIecTB. OIIeHKa rrpO,I(yKIIllll coo6IIIecTB ~epe3 rrpO,I(yKIIllIO Tpo<pH~ecKOH

IIerrll. lJHCTa5I H BaJIOBa~ rrp0,I(YKIIH~ coo6IIIecTB. MeTO,I(bI ee orrpe,I(eneHH~, IT/E
K03<P<PHIIHeHTbI.CpaBHeHlle coo6IIIecTB rrorrp0,I(yKTllBHOCTH.

,ZJ;ecTpYKIIll~ opraHll~ecKoro BeIIIecTBa. OCHoBHbIe rrpe,I(CTaBneHll~ 0 rrpmKll3HeHHoM

pacrra,I(e opraHH~ecKoro BeIIIecTBa. ,ZJ;bIxaHlle II rrllIIIeBapeHlle KaK OCHOBHbIe <PYHKIIllOHaJIbHbIe

MexaHll3MbI pa3pYIlleHH~ opraHll~ecKoro BeIIIecTBa )KllBbIM opraHH3MoM. I1x Konll~eCTBeHHa5I

oIIeHKa. CB~3b Me)K,I(y HHTeHCHBHOCTbIO o6MeHa H BeCOM Tena, MeTO,I(bI oIIeHKll. AKTHBHbIH,

rraccllBHbIH H CTaH,I(apTHbIH o6MeH. YpaBHeHlle EepTaJIaH<pll.

V. HaKOrrJIeHUe u pa3pymeHue OpraHUqeCKOrO BemeCTBa B 3KOCHCTeMe

1. <DOPMbI cYIIIecTBoBaHll~ opraHll~ecKoro BeIIIecTBa B 3KOCllCTeMe - )KllBOe, ,I(eTpllT,

pacTBopeHHoe. Konll~ecTBeHHoe COOTHOIlleHlle Me)K,I(y HllMll, rrYTll B3allMHbIX rrepeXO,I(OB.

ITllIIIeBa5I ,I(OcTyrrHocTb opraHll~ecKoro BeIIIecTBa. Pa3BllTlle rrpe,I(CTaBneHllH 0 Ba)KHOCTll

pacTBopeHHoro opraHIi~ecKoro BeIIIecTBa ,I(n~ cYIIIecTBoBaHll~ II llHTerpaIIllll BO,I(HbIX

coo6IIIecTB. TeopH~ ITIOTTepa H ee cOBpeMeHHa5I llHTeprrpeTaIIH~ - 3Konorll~ecKllH MeTa6onll3M.

ITpllHIIllrrHaJIbHa5I cxeMa: COOTHOIlleHHe 3aMKHyToro H OTKpbITOrO o6MeHa B 3KOCHCTeMe.

2. HaKorrneHHe opraHH~ecKoro BeIIIeCTBa B 3KOCHCTeMax. ABTOxToHHoe H aJInOXTOHHoe

opraHH~ecKoe BeIIIeCTBO. CooTHoIlleHlle Me)K,I(y HHMH B 3KOCHCTeMax pa3nH~HOro THrra.

ITPH)Kll3HeHHbIe BbI,I(eneHH~ opraHH~ecKoro BeIIIeCTBa paCTHTenbHbIMH H )KllBOTHbIMH

opraHH3MaMH, HX 3KonorH~eCKa5I ponb. BnH~Hlle Ha llHTeHCHBHOCTb BbI,I(eneHll~ paCTBopeHHoro

opraHll~eCI<oro BeIIIecTBa ycnoBllH BHeIIIHeH Cpe,I(bI.

3. Pa3nmKeHlle opraHll~ecKoro BeIIIeCTBa B 3KOCllCTeMax. ITp~Moe XllMll~eCKoe OI<HCneHlle

opraHll~ecKHx BeIIIeCTB. CToHKoe H HeCTOHKoe opraHll~ecKoe BeIIIeCTBO. [YMHHoBbIe

BeIIIeCTBa. <DepMeHTaTllBHbIH pacrra,I(. 3K3o<pepMeHTbI.

Pa3nmKeHHe opraHIf~ecKoro BeIIIeCTBa rrpH ,I(bIXaHHH H rrepeBapHBaHHH rrHIIIH. CB~3b

llHTeHCHBHOCTll pa3nO)I(eHH~ C KOHIIeHTpaIIlleH rrHIIIH (BenH~llHoH paIIHoHa). BI<nIO~eHlle B

paIIlloHbI )KHBOrO BeIIIeCTBa, ,I(eTpHTa II paCTBOpeHHOro opraHll~ecKoro BeIIIeCTBa. MeTO,I(bI

orrpe,I(eneHH~ paIIHoHoB.

Pa3nmKeHHe MepTBOrO, opraHH~ecKoro BeIIIeCTBa carrpo<pHTHbIMH <popMaMll )Kll3HH. Ponb
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6aKTepliM, rpli60B li rrpOCTeMIIIliX B 3KOCliCTeMe. MYCOprn:liKli li carrpo<parli.

4. I1oH5ITlie 6aJIaHCa OpraHliqeCKOrO Bern:eCTBa B 3KOCliCTeMe. MeTo,n:bI paCqeTa. I1lipaMli,n:a

6lioMacc. I10TOK 3Heprlili qepe3 3KOCliCTeMY. 3<p<peKTliBHoCTb liCrrOJIb30BaHli5I 3HeprHli

opraHli3MaMli Pa3JIliqHbIX Tp0<pliqeCKliX ypoBHeM. 3HepreTliqeCKa5I rrlipaMli,n:a. I10TOK 3HeprHli

Qepe3 clicTeMY rro uerrli Xlirn:HliK-)KepTBa li rro ,n:eTpliTHoM uerrli. CpaBHeHlie 3<p<peKTliBHoCTli

liCrrOJIb30BaHli5I 3Heprlili B CliCTeMax pa3HOrO Tlirra.

C6aJIaHClipOBaHHocTb rrpoueccoB HaKOrrJIeHli5I li rroTpe6JIeHli5I OpraHliQeCKOrO BellIeCTBa B

Tp0<pliQeCKOM uerrli. CTerreHb y,n:oBJIeTBOpeHli5I rrlirn:eBbIX rroTpe6HocTeM. Harrp5I)KeHHOCTb

Tp0<pliQeCKliX CB5I3eM.I1lirn:eBa5I «li36lipaTeJIbHOcTb», K03BOJIIOUli5ICliCTeM «Xlirn:HliK-)KepTBa».

VI. <!>OpMHpoBaHHe, pa3BHTHe H YCTOH1.IHBOCTh 3KOCHCTeM

1. I1oH5ITlie cyKuecclili KaK pa3BliTli5I 3KOCliCTeMbI. I1epBliQHa5I li BTOpWIHa5I cyKuecclili, liX

xapaKTepHble oco6eHHocTli. ,ZJ;Bli)KYllIlieCliJIh! li HarrpaBJIeHlie cyKuecclili. 3peJIOCTb 3KOCliCTeM

li KOHuerrUli5I KJIliMaKca. Bli,n:bI cyKUecclili. HCTOpliQeCKlie cyKuecclili li 3BOJIIOUli5I3KOCliCTeM.

Ce30HHble cyKuecclili li 6liOJIOrliQeCKlie Ce30HbI. I1pocTpaHcTBeHHo-,n:liHaMliQeCI<HM acrreKT

pa3BliTli5I coo6rn:ecTB.

CJIYQaMHble cyKuecclili - rroro,n:Hble, BbI3BaHHble ,n:e5ITeJIbHOCTbIOQeJIOBeKa, rrplipo,n:HbIMli

KaTacTpo<paMli. [JI06aJIbHble li3MeHeHli5I KJIliMaTa li 3BOJIIOUli5I 3KOCliCTeM. ,ZJ;peM<p

KOHTliHeHTOB.3KOJIOrliQeCKlie KaTacTpo<pbI: rrplipo,n:Hble, aHTporroreHHble.

2. Y CTOMQliBOCTbrrplipo,n:HbIX 3KOCliCTeM. Pa3JIliQHble crroco6bI B ee oueHKe. Y CTOMQliBOCTb

rro n5IrryHoBy. 3MrrlipliQeCKHe rro,n:xo,n:bI - I1aTTeH li ,n:p. [oMeOCTa3 CliCTeMbI KaK OCHOBHOM

MexaHli3M rrOMep)KaHH5I. YCTOMQliBOCTli. Y CTOMQliBOCTb 3KOCliCTeM K aHTporroreHHoMy

B03,n:eMcTBliIOli KOHuerrll;li5I rrpe,n:eJIbHO ,n:orrycTliMoro B03,n:eMcTBli5I(I1,ZJ;B).
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