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1. OBIIME ITOJIOKEHUS

Jlucuurummaa  «DKOJOTHS» — SIBJIseTCSl  00s3aTEeIbHOM  COCTaBIISIIOIIEH  IPOrpamMMbl
[OJArOTOBKM acCIMpaHTOB 1Mo HayuHou crermanbHOCcTH 03.02.08 — Dxonorus (6monormyeckue
HAyKH). .

Crnenuansaocts 03.02.08 - Dxoyorusi OCymIecTBIAET IOATNOTOBKY HAy4HBIX W Hay4HO-
[eJaroriYecKux KaJpoB, a TaKKe BBICOKOKBATM()HUIIMPOBAHHBIX CIEHUAINCTOB-IIPAKTUKOB,
3aHUMAIOLIMXCS UCCIIEIOBAHUEM OOIIUX 3aKOHOMEPHOCTE! (DYHKITHOHUPOBAHUS OMOJIOIHYECKUX
CHCTEM B NPOCTPAHCTBE U BO BPEMEHH B 3aBHCHUMOCTHM OT BIIUSHUS €CTECTBEHHBIX H
AQHTPOIIOIeHHBIX (PAKTOPOB, a TAKXKE aKTYaJIbHBIX IKOJOTHUYECKUX NMPoOIIeM YeI0BEeYeCTBa.

Ob6nacteio uccienoBanus crermuaibHoct 03.02.08 - «Dkomorus» SBISIOTCS: YCIOBHS
B3aUMO/ICHCTBUS OHOJIOTHIECKUX CHCTEM Pa3HOTO YPOBHSI OpraHU3aIlii MeXy co0oii, a Takxke
¢ (axTopaMu cpenbl; BO3JIEHCTBHS NMPUPOJHBIX U AHTPOIOTeHHBIX (PAKTOPOB Ha IApaMeTphl
JKM3HCHHBIX IMKJIOB OpraHu3Ma, OIpeJesIsollie BOCIPOM3BOACTBO, POCT, JHEPreTUYECKH
010JUKeT, YCTOWYMBOCTH CYIIECTBOBAHUSI B U3MEHSIOIIUXCS YCIOBUSX CPEJIbl; 3aKOHOMEPHOCTH
JIMHAMHMKH W3MEHEHUs OMoMacchl, YHCIEHHOCTH, AeMOorpaduueckoil CTPYKTYpbl MOIYIISIHA,
BUJIOB M COOOINECTB B 3aBUCUMOCTH OT YCJIIOBUH BHEIIHEH Cpe/bl, B TOM YHCIIE aHTPOIOTEHHBIX
BO3CHCTBUN; MEXaHU3Mbl BHYTPH- MEXKIIONMYJISIUOHHBIX OTHOIIEHUN; BUOBOE pazHOOOpasue
coOOIIECTB W 3aKOHOMEpPHOCTH UX TpaHCGOpMaIlUy 110 BO3JACHCTBHEM NPUPOJTHBIX H
AQHTPOIIOTeHHBIX (PAKTOPOB; CTPYKTYypa M 3aKOHOMEPHOCTH (YHKIIMOHHUPOBAHUS KOCHCTEM U
0co0eHHOCTH TpaHC(OPMAIMH BEIIECTBA U SHEPrUU B HHUX, OMOJIOTHYECKAas NMPOJYKTHBHOCTH
€CTECTBEHHBIX, TPAHC(HOPMUPOBAHHBIX H HMCKYCCTBEHHBIX OKOCHCTEM; CBS3H  MEXKIY
OpraHu3MaMy M Cpelloil B IPHUPOJHBIX 3KOCHUCTEMaX, MEXaHU3MBl MX PEryJIMPOBAHUS C IEJIBIO
oOecrieueHUs] pPaBHOBECUSI B HKOCHUCTEMAX; METOJIbI MOHHTOPHUHIA HM3MEHEHHUS COCTOSHUS
COO0OIIECTB, SKOCKCTEM IOJT BO3eHCTBHEM (DAKTOPOB Cpeibl Pa3IUUYHOM IPUPO/IBI, 000CHOBAHHE
BBIOOpA BUIOB-UH/IUKATOPOB HETATUBHOIO BO3JIEHCTBUS (DAKTOPOB CpPe/Ibl U TECT-KPUTEPUEB €0
OLIGHKM Ha pa3HBIX YPOBHSX OMOJIOrHYECKON OpraHu3allid; TEOPETHUYECKUE OCHOBBI U
MaTeMaTHYeCKHe MOJENIH YCTOHYMBOIO M 3KOJOTHYECKH Oe30MacHOTO MPUPOIOIOIb30BAHMS,
CrocoObl  MUHHMH3AIMM BO3JCHCTBHM Ha TMPHUPOAHYIO cpeay U nytd 3PQPEeKTHBHOTO
IPe0TBpAIlEHHUs e€ 3arpsI3HEeHUsI.

Crava sK3aMeHa 1o CHelUaTbHON JUCIUIUTHHE 00s3aTeNIbHa I IPUCYIKICHHS YIEHOM
CTeNeHH KaHaujaTta OMoJIorHdeckux Hayk, sk3ameH npuHuMmaercs B DT KBHI[ PAH rue
paboTaeT aciMpaHTypa 0 TaHHOH CHEeNHaIbHOCTH.

Llens 5K3aMeHa — YCTaHOBUTH IIyOMHY NPO(ECCHOHATHHBIX 3HAHUI COUCKATENsS YIEHOM
CTEIIEHHU, YPOBEHb ITOJATOTOBICHHOCTH K CAMOCTOSITENIbHOM HayYHO-UCCIIeI0BATENILCKOM paboTe.
JlanHast mporpamMma KaHIHMJIATCKOTO SK3aMeHa I10 CIENUANBHON IUCIUIUINHE paspaboTaHa Ha
OCHOBE THIIOBOW HPOrpaMMBI-MHHHUMYM TII0 CIIENHAIBHOCTH, IPEIOKEHHOW BEAYIIUMH B
OTpac/Id BBICIIMMHU Y4YEOHBIMHM 3aBEJCHHUSMU M HAYYHBIMHM YUPEKICHHUSIMH H YTBEPXKICHHOM
Munobpuayku Poccuiickoit ®@enepanuu, a Takke JOMOTHUTEIHHON MPOrpaMMBbl PErHOHATBHOM
HaIPaBJIEHHOCTH, pazpaboTtanHoi HayuyHbMH coTpyaaukamu UMD T KEHI[ PAH.



2. COAEP)KAHUE ITPOI'PAMMBbI
IIporpamma — MEHHUMYM
(ocHOBHAs)
KAHAUJIATCKOro 3k3amMena no cnenuaabHocTi 03.02.08 — «Ixomorus»
(bHoJstornuecKne HaAyKH)

I. DKkoJrorusi Kak HayKa 0 HAIOPraHU3MEHHBIX CHCTEeMAaX

1. Mecrto sKoJIOTHH B cucTeMe Ouosiormueckux Hayk. [Ipemmer skonoruu. Llenn u 3amaumn.
OcHOBHBIE Hay4YHBIE HAIpaBJIIEHUS M TMOJIXOAbl K M3YyUEHUIO OOBEKTa (OIHMCATENIbHBIM,
KOJIMYECTBEHHBIN, CUCTEMHBIN ). Hay4uHbIe IIKOJIBI B OTEYECTBEHHOM KOJIOTUH.

2. Ilousitue o cucremMHoM moxxone. CucreMa M clararolque ee sjeMeHTH. [loHsTre 00
OpraHM3amiy CHCTEM M OCOOCHHOCTSX CTPYKTYpBL M301HpOoBaHHBIE, 3aKpBITHIE M OTKPBITHIE
cucrtembl. brogorndeckue cucteMbl. CHCTEMBI C aKTUBHBIM M ITACCHBHBIM YIIPABJICHUEM.

3. DKOJIOTMYECKHE CHCTeMBbl. OJIEMEHTapHble €AMHUIBI 3KocucteM. [lomymsamusa u
Tpoduueckasi TPyNIHUPOBKA KAK OCHOBHBIE MOJICUCTEMBI OMOTHYECKOH KOMIIOHEHTBI 9KOCHUCTEM.
CocTaBHBIE YacTH DKOCHCTEMEBI, €€ abmoTHdeckas W OMOTHYECKass KOMIIOHEHTHI. PaszBurtue
IpeJICTaBIeHH O B3aWMO3aBUCHUMOCTH HaceneHus W Ouoroma (Tomcmu, Iopeirmu, OBanc,
CyxkaueB, 3eHkeBudY). buonenonorus - ydeHue 00 3KOCHCTEMax, >KMBOH YaCTBIO KOTOPBIX
apisieTcs Ouoneno3. COOTHOIIEHUE MOHATHI - OnonieHo3 Mebuyca, 6uoron Jlans, Guoreonenos
CykaueBa, sxocucTema ToHCIIN U DBaHCA.

BHoreoreHo35l - XOpOJOrHUeCKUe eUHHUIIBI OHOChephI.

Pasjuunple TMOAXOJABI K ONPEICNICHHIO W M3YYEHHIO OMOIEHO3a Kak HEKOTOpPOro
OpPraHM30BaHHOTO MHOXKECTBa OHMOHTOB: (opa-payHHCTUYECKUH TNPHHLUI  ONHCAHMS,
OMOTOIMYECKUH MTPUHIIAI ONUCAHMsI, OMUCAHUS HA OCHOBAHHH HPSIMBIX TPO(PHUUECKUX CBS3EH U
CBsi3el uepe3 HSKOJOTWYECKUH MeTaboJM3M. ODHEpPreTMYeCKH 3aBUCHMBIE U HE3aBHCHMBIE
coobIecTna.

4. KpyroBopoT BemecTB B 3KocucTeMax. JKHBO€ BEIIECTBO, €ro HaKOIUIEHHE, COCTaB.
Macmrabbr 3TOro mpouecca u ydenue u Ouochepe B.H.Bepmanckoro. buoreoxmmuyeckue
IUKJIB] OCHOBHBIX 3JIEMEHTOB JKMBOTO BEIeCTBA - yriiepoJa, a3ora, ¢pocdopa, kpemuus. Cuares
U pacriaj] OpraHudecKoro BemecTna B buocdepe.

5. MeTtoasl HCCIIeNOBaHUS DKOCHCTEM. 3ajadya KOJHMYSCTBEHHOM OIIEHKH B3aMMOJICHCTBHS
sneMeHTOB B cucteMe. OmHO(AKTOPHBIH M MHOrO(AaKTOPHBIM SKCHEPUMEHT NPU MOTyYECHHH
MoJiesiell onucanus. V3ydeHue cBs3eil B 9KOCHCTEMaX C TMOMOIIBIO PErpecCHOHHOIO aHaIHu3a.
CraTHCTHKA B 9KOJOTUYECKHUX HCCIIEIOBaHUAX. MolemupoBanue Kak CrenupuIeckuii moaxo/1 B
M3YYEeHHH U OMMCAHUU 3KOCHCTeM. THIBI Mojeseil. AJeKBaTHBIE MOJENIH M IMPOTHOCTHYECKHE
CBOMCTBA MOJIEJICH.

I1. Bazkueiimmne pakTopbl BHelIHeil cpeAbl U peaKuHsi Ha HUX OPraHu3MoB (mpoodJieMbl

ayTIKOJIOTHH)

1. Cgert. CBeT kak (hakTop, peryJTUpyIOIIUi yCIOBUS CYIIECTBOBAHUS U MTOBEJICHUsI OMOHTOB.
doToCHHTE3 pacTeHHM, CBSI3b OCBEHIEHHOCTH ¢ (orocuHTe30M. [loHSITHE KOMIEHCAIMOHHOM
Touku (porocunTeza. POTOTAKCHUC Y JKUBOTHBIX.

2. Temmeparypa. Temmeparypa kak ¢akTop, peryjiupyroumuili akTUBHOCTE OHOHTOB.
Koaddumment Baut-I'odda u Temneparypnas kpusast Kpora. Temneparypa u pacrpoctpaneHme
opranu3moB. CTeHO- M HBpPUTEPMHBIE OpraHU3MBL. TerIomOOMBBIE U XOJOIHOIIOOUBEIE
opranu3mebl. [lolKuIO0TEpMHBIE 1 TOMOUTEPMHBIE OPraHU3MBI.
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3. Conenoctb. ConeHocTh Kak (akTop, ONpeAeNsIOmU paclpocTpaHeHHe OHOHTOB.
Apanrtaiui K U3MEHEHHMIO COJIEHOCTH. OCMOpEerynsnus ¥ MOHSATHE KPUTHYECKOH COJICHOCTH.
3acoJieHHue OYB.

4. I'a3pl u 6uoHTHL ["a3el B aTMOCdepe u B Bojie. PacTBOpEHHBINM KHCIOPOI U YIIIEKHCIOTA.
Ocobennoctu apixanus B armocdepe u Boje. CepoBogopo, ero o0pa3oBaHUe U OKHCICHHUE.

5. AxtuBHas peakuus cpenpl. pH B Boje, rpyHTax u moue. [loHsTHE 00 OKHCIHMTEIBHO-
BOCCTAHOBUTEIBLHOM IIOTEHLMAJE W €ro BIUSHUM Ha NPOIECCHI, CBS3aHHBIE C JKU3HBIO H
AKTUBHOCTHIO OMOHTOB.

6. T'mppocratuueckoe MaBleHWE W €r0 BIMSHHUE Ha BEPTUKAIBHOE paclpelelicHue Hu
Ouonornyeckue 0COOEHHOCTH OPraHU3MOB.

7. CyGctpar. Boma kak cpena oOuTaHHs M NPHCIOCOOIEHUS THAPOOHOHTOB K BOIHOMY
obpa3zy xu3Hu. [Ipucrnocobienus Kk OOMTaHUIO B BOJHON TOJIIIE, HA MOBEPXHOCTH TPYHTA U B
tojue rpyHTa. [IpucnocoOaenus BOIHBIX OPraHU3MOB K OOMTAHUIO B IIPOTOYHBIX BOJI0EMAX H B
3oHe npubos. [louBa kak cpesa xu3Hu. HazeMHO-BO3My1IHAS cpea )KU3HU.

ITI. CTpyKTypHBIE XapaKTePHCTHKH OHOTHYECKOH KOMIOHEHTHI 3KOCHCTEMbI
| (coobmecTn)

1. Crpykrypa nomyisiuuid, BHAOBas CTpyKTypa coobmectB. OIUro- M IOJIUMHKCHBIE
coobmecTBa. MeTo/1bl KOJIMYECTBEHHOH OIIEHKH CTPYKTYphl (OMOoMacca, YHCIEHHOCTH, YHCIIO
BHJIOB).

[ToxazaTenu paznooOpa3us U CXOACTBA COOOIIECTB.

JlomMuHMpYIOIIHE U PYKOBOASIIHE (MHIUKATOPHBIE) BUIBL.

OTtHOcHuTeNnbHOE 00UIME MOMYJISIUN KaK oKa3aTellb CTPYKTYphI coobmiectB. HopManbHoe 1
nor-HopMasnbHoe  pacnpenenenue  (IIpecton). Mogenn OTHOCHTENBHOTO  OOMIHMS, HUX
orpanndenus (MakAprtyp).

2. Tpodpuueckass ctpykrypa coobmects. [lonsiTie 0 Tpoduyeckom ypoBHE U TPOPUUECKOI
rpynnupoBke. [IpoiylieHTl, KOHCYMEHTBI, pe1ylIeHTHI.

OTHOIIEHHs] OPraHU3MOB B IIpeziesiaX 0HOH TpodudecKoit rpynmnel. [TumieBas KOHKYpEHITHS.
[Ipunnun ["ay3e, ero orpaHuyeHus.

OTHOIIEHHUS] OPraHU3MOB PA3IUYHBIX TPOPUUECKUX TIpynnupoBok. Omnbitel ['payze wu
Matematudeckue Mmojnenu Bomnbrepa u Jlotku. Tpoduueckume nemm u cern. Kosebanue
YHUCICHHOCTH NOIYJSIUI- KaK pe3ylnbTaT 3ala3/bIBaHUsl OTKJIMKA IIPH B3aUMOJIECHCTBHH
XHIIHUKA U )KEPTBBI.

MeTonpl  KOJMYECTBEHHBIX  OIEHOK IIHINEBHIX  B3aUMOOTHOIIEHHWH OpPraHU3MOB B
cooOrmecTBe. BennuyuHbI parinoHOB, OOIMH M yYacTHBIM paruoH. ITumesass n30upaTeIbHOCTD.
Knaccudukarus GHOHTOB MO THUITY TUTAHHUS.

3. IlpoctpaHcTBeHHas! CTPyKTypa coodmmecTB. OTHOPOIHOCTh U HEOJHOPOIHOCTh OHOTOMA.
Voexuma. KonmuuecTBeHHass U KayeCTBEHHAs HEOJHOPOJHOCTh, HEOJHOPOAHOCTH COOOIIECTB,
MHUKpopactnpezenenne. MexanuzMbl, 00ycIaBIUBaIOLIe TPOCTPAHCTBEHHYIO HEOIHOPOIHOCTD,
HEHTPOOEIKHBIE U IEHTPOCTPEMHUTEIBHBIE CUJIBI.

Koncopiuu kak peaiqbHas eJMHHUIA CTPYKTYphl OnoneHo3a (B.bexknemuies, Pamenciwuii).

Hacenenue mous u rpyaToB. Undayna u unrepcrunuansuas dayHa.

4. T'panuna OumorieHo30B. [lomstue 00 skoTome. MexaHW3MBl 3KcHarpuanuu (BBIHOCA),
MUTPAIIH ¥ HHTPOJIYKIIUU U IIpobiieMa IPOCTPAHCTBEHHOH epecTpoiKu OHOIIEHO30B.

5. Tlonsitue »5KONOrHYecKOd HHUIIH. T[popuyecKkuii M TPOCTPAHCTBEHHBIM ACHEKTHI.
GynnamentanbHast Huma J1.9. Xatunncona. [lotenuuanenas u peanin3oBannas Huma. [Tpobnema
aKKJIMMaTH3al|H.

IV. ®yHKuuoHAIbHBIE XAPAKTEPUCTHKH CO00IIECTB

1. IlpencraBneHus: 0 MPOAYKIMH KaK O BakKHeHIIeH (yHKIMOHAIBLHOW XapaKTepHCTHKE
coobmmecTB. OCHOBHBIE NMOHATHS - NEPBUYHASL, BTOPUYHAS U KOHEUHas MPOIAYKUHUS. Y IenbHas
npoaykuus (I1/b-koaddunument). Bompocsl TepMmuHONOTHU (NMPOAYKIHS, NPOIYKTHBHOCTB).
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BerpaskeHue mpoayKIUY B €IMHUALIAX SHEPIUU U €JMHHUIIAX MACCHL.

[lepuunas mpoxykuus. DoTocwHTE3 M XeMOCHHTE3. BamoBas, 3¢ ¢dexkTuBHas W YucTas
nponyknus. OTIUYHME MPOIECCOB CO3JAHMS NMEPBHYHOM MPOIYKIMHA B HA3E€MHBIX M BOJIHBIX
cucremax. [lepBuunast mpogyKuus MOpel U OKeaHOB, KOHTHHEHTAJIBHBIX BOJIOEMOB (MacmTad u
pacripe/iesienre), Pa3HbIX JTaHAMAGTHEIX 30H cymu. CTeNeHb yTHIH3AINH CONHEYHOMH YHEPIHH.
CBsi3p IIPOIECCOB HAKOIUIEHUS IMEPBUYHOIO OPraHMYECKOro BelecTBa ¢ (pakropamu Cpesibl
(cBeT, MHUHEpaJbHOE MHTaHHE, TemIeparypa M Jp.). CBsI3b IPOIECCOB HAKOIICHUS
OpPraHMYecKOoro BellecTBa ¢ OMOTHUYECKUMH (PaKTOpaMu (KOHKYPEHIUs 32 OMOTeHHBIE 3JIEMEHTBI,
Beleanue). MeTonpl OmpefeNneHusl MEePBHYHOW MPOAYKIUU (CKISTHOYHBIE METOMBI, II0
XJIOpOMILTY, 110 M3MEHEHHIO COJEpKaHMs KHMCIOpOAa M YIVIEKHUCIOrO Tasza, MO HM3MEHEHHUIO
AKTHBHOM KMCIOTHOCTH M T.J.), UX JIOCTOMHCTBA, HEOCTATKH, OIIHUOKH.

bakrepuanbhuast nponyknus. UucieHHOCTh W OmMomacca, METOJBI pacuera OaKTepUaTbHOM
npoaykuuu. [Ipsmoe mukpockonupoBanue, AT®, ckopocTh pa3MHOKEHHs! (BpeMs reHepaliim),
paauoyriiepoiHble METOAbl. bakTepuanbHas MPOAYKIUS B BOJHOM TONINE W JIOHHBIX
OTJIOKEHUSIX BOJIOEMOB, B II0YBE, HAIIOYBEHHOM ITOKPOBE.

[Tponykiust KOHCYMEHTOB («BTOpHYHAs HpORyKIusa»). durodarm u 300darn. Meros
OIpeNeNIeHus IPOAYKIMN TOMyJsiiuil  6e3 mocTostHHOro mnomnosiHeHus: (Meroj boiicen-Mencena
u ero Mmoaupukanmu). Pacuer momynsuuii ¢ IMOCTOSHHBIM IIONOJIHEHHEM (TrpadUuecKuii,
«(U3UOTIOTHUECKUIN). Pagmoyriepouble METO/IBL. Omnpenenenue IPOTYKITHH
HKCIUTYaTUPYEMBIX MOMYJIIIMNA 110 JaHHBIM IPOMBICIOBOM CTATUCTHKH M y4eTa IOMOJHEHUS.
Tpoduueckue xkoappunuentsr K, K,. Onenka mpoayKiuu pa3IddHbIX TPYII KOHCYMEHTOB B
PErHOHAILHOM acIIeKTe.

[Tponykmmst coobmecTB. OneHKa MPOIyKIMKA COOOIIECTB Yepe3 MPOAYKIUIO TPOPUUECKON
nend. Yumcras W BajoBas INPOAYKIMS coobmiecTB. Meronsl ee ompexnenenus, [1/b
k03¢ purpenter. CpaBHEHHE COOOIIECTB 110 MPOIYKTHBHOCTH.

Jlectpykiusi opranuuyeckoro BemiectBa. OCHOBHBIE MPEACTABIEHUS O MPHKU3HEHHOM
pacriajie OpraHu4eckoro BemecTBa. J[pIxaHue u IHIeBapeHne Kak OCHOBHBIE (DYHKITMOHATBHbIE
MEXaHM3Mbl Pa3pyIICHUs] OPTraHMYECKOTO BEIECTBA JKUBBIM OpraHu3MoM. VX KOJIMUecTBEeHHAs
oreHka. CBs3b M@XITy MHTEHCHUBHOCTHIO OOMEHa M BECOM Tella, METOJbl OLIEHKHU. AKTHUBHBIMH,
MACCUBHBIN ¥ CTAaHAAPTHBIN 0OMeH. Y paBHeHue bepranandu.

V. HakomnuieHnne u pa3pyuieHne OpraHuyeckoro BemecTsa B 3KocucTeMe

1. ®opMBl CyIIECTBOBAHUSI OPraHMYECKOIO BEIIECTBA B JKOCHCTEME - JKHUBOE, JIETPUT,
pactBopeHHOe. KomudecTBEHHOE COOTHOIIEHUE MEXKJIy HUMHM, IIyTH B3aUMHBIX I1€PEXOJIOB.
HHHICBB.SI JOCTYITHOCTH OPraHu4YeCcKOro BeEIIeCTBA. Passutne HpeIICTaBJ'ICHI/Iﬁ O BaAXXHOCTH
PacTBOPEHHOTO OPraHMYECKOrO BEIECTBA JUIS CYLIECTBOBAHWS W MHTErPALMHM  BOJHBIX
coobmrecTB. Teopus [TroTTepa u ee coBpeMeHHast HHTEPIPETALUS - SKOJIOTHUECKUN MeTab0IU3M.

[[prHIMTIIHATBHAS CXeMa: COOTHOLIEHUE 3aMKHYTOIO M OTKPLITOr0 0OMEHa B 9KOCHUCTEME.

2. HaxomneHue OpraHuyeckoro BelIeCTBa B AKOCHUCTEMaX. ABTOXTOHHOE U aJUIOXTOHHOE
opranmueckoe BemecTBO. COOTHOIIEHHE MEXJTYy HHUMU B OKOCHCTEMAaxX pa3jIM4YHOrO THIIA.
[Ipmxu3HEeHHBIE BBUICICHUS OpPraHUYEeCKOr0 BEIIEeCTBA PACTUTEIBHBIMM M JKHBOTHBIMU
OpraHM3MaMH, ¥X SKOJIOTHYECKas pOjib. BiusHNe Ha MHTEHCUBHOCTD BBIIEJICHUS PACTBOPEHHOTO
OpraHMYecKOoro BEIIeCTBA yCIOBUI BHEIIHEH CPEJIBL.

3. Pa3jiokeHue OpraHMYEecKOro BellecTBa B sKocucTeMax. [IpsMoe xumuueckoe OKUCIIEHHE
opranmyeckux BemiecTB. CrTolkoe M HECTOHKOE OpraHM4ecKoe BEIeCTBO. ['yMHHOBEIE
BerectBa. GepMeHTATHBHBIH pacnai. DK30(epMeHTHI.

PasjiockeHre OpraHMYecKoro BEIeCTBAa NPH JAbIXaHHH U IepeBapuBaHuUM nHIM. CBA3b
UHTECHCHBHOCTH PA3JI0XKEHHUsl ¢ KOHIEHTpaluedl nuiy (BeJIWYMHON panuoHa). Britouenue B
paIMOHBI JKHBOTO BEIIECTBA, JAETPUTA U PACTBOPEHHOIO OPraHMYECKOIro BellecTBa. MeTobl
OIpeIeJIeHHsI PAlliOHOB.

PazjioskeHre MEpTBOrO. OPraHHYECKOro BelecTBa canpoGUTHBIMU (opMamu ku3HU. Poib

6



HaxTepuii, rpuOOB M MPOCTEHIMX B SKOCcHcTeMe. MyCOpIIMKHY U canpodar.

4. TlonsiTre GaaHca OpPraHUYECKOro BELIeCTBa B 3KocucTeMe. Mertossl pacyera. [Tupamuma
6uomacc. Ilorox sHeprum uepe3 skocucTeMy. I(PHEKTHUBHOCTH HUCHOIH30BAHUS HSHEPrHH
OpraHM3MaMi Pa3IHYHBIX TPO(PHUECKHX ypoBHEHl. DHeprerudeckas nupamuaa. [1oTok suepruu
Yyepe3 CUCTEMY IO LENH XMIIMHUK-)KEPTBAa U 1o JeTpuTHOH nenu. CpaBHeHue 3(h(ekTHBHOCTH
UCIOJIb30BAHMS SHEPTHH B CUCTEMAaxX Pa3HOIo THIIA.

ChanancupoOBaHHOCTH MPOIECCOB HAKOIUICHUS U MOTPEOICHHUST OPraHuYeCcKOro BEleCTBa B
Tpoduueckoi nenu. CTeneHb YIOBIETBOPEHHUs INHINEBBIX MoTpedHOCTE. HampshkeHHOCTH
Tpoduueckux csize. [Inmesas «u30MpaTeTbHOCTEY, KOIBOIOIHS CUCTEM «XHIIHUK-)KEPTBAY.

VI. ®opMupoBanue, pa3BHTHE U YCTOHYNBOCTH IKOCHCTEM

1. [lonsTne cyKkneccuu Kak pa3BUTUsI 9KocHcTeMbl. [lepBuuHas U BTOpUYHAS CYKI[ECCHH, HX
XapaKkTepHble 0OCOOEHHOCTH. [IBMXKyIME CHIIBI U HANPABIICHHE CYKIIECCHHU. 3PENIOCTh 9KOCHCTEM
U KOHLeNIus Kiaumakca. Buael cykneccun. Mctopuueckue CyKIeCCHH U ABOJIIOLUS YKOCHCTEM.
Ce3onHble cyKieccud W Oumojoruyeckue ce3oHbl [IpocTpaHCTBEHHO-THHAMHYECKHUN ACIEKT
pa3BUTHSI COOOIIIECTB.

CiyqaiiHble CYKIIECCHHU - IIOTOJIHBIE, BBI3BAHHBIE JESTEILHOCTHIO YEJIOBEKa, MPHUPOIHBIME
katactpopamu. I'mobanbHble M3MEHEHHS KJIHMaTa W HBOJIONUS  dKocucreM. Jlpeiid
KOHTUHEHTOB. DKOJIOTHYECKHE KaTacTpo(dbl: IPUPOJIHBIE, AHTPOIIOTEHHBIE.

2. YcToMUnUBOCTh MMPUPOJHBIX SKOCUCTEM. Pa3imiunble criocoObI B ee oleHKe. Y CTOWYHBOCTH
no JlanynoBy. DOMmnupuueckue noaxoxas! - [latren m ap. I'omeocTas cucremMbl Kak OCHOBHOM
MEXAaHU3M MOJJIEP)KaHHUsT YCTOMUMBOCTH. YCTOWYMBOCTH D3KOCHCTEM K aHTPOINOTEHHOMY
BO3/ICHCTBUIO M KOHIICIIIIHS npeaenbHo gomyctumMoro Bosaeiicteus (I171B).

3. DBoOIONMS YeTIOBeKa.
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