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1. OBIIIVE ITOJIOXKEHUSA

ITporpaMma BCTyNUTe/IbHBIX MCIIBITAHHIA NPe/jHA3HAYEHA /1 aBUTYPUEHTOB,
MOCTyNalx Ha OOydyeHMe B AaCIMpaHTYpy 10 MNpOrpaMMaM IOArOTOBKH
HayuyHbIX W HAay4YHO-IleJarOrMYeCKUX KaJpOB 0 HAyYHOM creruanbHoctd 1.5.16
«'uapobuonorusy».

IIporpamMma BCTYNHTe/LHBIX HCIBITAHMM OPMEHTHPOBAaHA Ha 00s3aTe/lbHbI
MUHUMYM 3HaHHH, COOTBETCTBYIOUIMX IIPeJBIAYILEMY YPOBHIO 06pa3oBaHus
CXOAHOMYy HanpaB/I€HWIO TIOArOTOBKHM, C HAay4yHOH cCreldajbHOCThi0 1.5.16
«['uppobuonorus».

IIporpaMma BCTYNWTeNbHBIX WCIIBITAaHMM MPOBOAMTCS B (hopMe YCTHOTO
3K3aMeHa.

Llene BCTYyNMTENLHOTO WCIIBITAHUSI - OLIEHWTh YPOBEHb IIOATOTOBKH
abUTyPHEHTOB, TMOCTYNAIOLMX B aCMMPaHTYpPy, A1 ObecriedeHus KOHKYPCHOI'O
orbopa.

2. CTPYKTYPA BCTYIIMTEJ/IBHOI'O UCITBITAHUS

[1s1 IpoBe/ieHKsT yCTHOTrO 3K3aMeHa pa3pabaTbiBaeTcs repeueHb BOMPOCOB K
BCTYIIUTE/IbHBIM UCTIBITAaHUAM, (OPMUDYIOTCS SK3aMeHallMOHHble OuaeTel. B
OZHOM 3K3aMeHaIMOHHOM Ou/ieTe COZIePXKUTCS TPU BOMpOCa.

Ha BcTynuTe/bHOM McnbITaHUKM aBUTYPHEHT, B IpoLiecce TOATOTOBKH [ie/1aeT
HeoOXoJMMBbIe 3aliCH K CBOMM OTBeTaM Ha 5K3aMeHAlMOHHbIX JTUCTax. Bpewms,
BbIlIE/IieMOe Ha MOAroToBKy 45-60 mMuH. AGUTYypHeHTy B mpoljecce OTBeTa Ha
BOTIPOCBI, IpEJCTaB/eHHbIe B SK3aMeHALMOHHOM Ouiete, MOryT 6bITh 3a/aHbl
YTOYHSIIOI{Me U [JOTIO/IHUTE/IbHEBIE BOIIPOCHI.

Pesy/ibTaThl 5K3aMeHa OLIEHHUBAOTCS 110 MATHOAILHOM CHCTEME.

3. COAEPXXAHME ITPOT'PAMMBI BCTYIIMTE/IbHOI'O UCITBITAHMS
I'udpobuonozusn Kak Hayka o 600HbIX OpzaHUIMAx

Mecto ruppobuonorum B cucTeMe 6GHOIOTMYECKHX HayK. [Ipeamer
ruapobuonoruu. Llenu u 3asaun. OCHOBHbIE HayYHbIE HarpaB/IeHUs U MOIX0/bI K
M3yUeHHIO 00beKTa — OIMCAaTe/bHBIN, KOJMYeCTBeHHbIH, CHCTEMHBIA. Hayunrie
IIKO/IbI B OTEYeCTBEHHOW rujpobuonorun (3epHoB, CKagKOBCKHIA, 3eHKeBUUY,
WUsnes, Bunbepr, Xagun, I’ aeBCKasf).

IloHste o cuctemHom mogxoge. Cucrema u C/lararolye ee 3/1eMEHTHI.
IloHsiTHe 06 OopraHM3aLMKM CHCTEM W 0COBEHHOCTSIX CTPYKTYphl. MI3011poBaHHEIe,
3aKPBITBIE U OTKPBITBIE CUCTEMEL. BHonoruueckue cuctemel. CHCTEMBI C aKTUBHBIM
1 MaCCHUBHBIM YTIPAB/IeHUEM.

OKoJjioruyeckue cucremsl. Ocobb Kak 3/leMeHTapHasl eAUHULIA YKOCUCTEMBI.
Ilonynsiyust W Tpoduueckass TpynmMpoBKa Kak —OCHOBHbIE MO/ CUCTEMBI
OMOTHUECKOH KOMIIOHeHTHBI 5KocucTeM. COCTAaBHBIE YACTH 3KOCHCTEMBI, ee
abuoTuueckue ¥ GHOTHYECKME KOMIOHEHTHL. PassuTue TpeJICTaB/IeHUt 0
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B3aMMO3aBMCHUMOCTH HaceslleHuss U Ouortona (TaHom, CykaueB, 3eHKeBHY).
buonjeHonoruss — ydyeHue 06 3KOCHCTEMax, JXHBOH UaCTbI0 KOTOPBLIX SBJISIETCS
buoreno3. CooTHolleHHe TOHATHH: OuoleHo3 Mebuyca, Ouorton [ans,
buoreornieno3 CykaueBa, 3kocucTemMa TIHC/IM U DBaHca.

buoreorieHo3 — xoposiornueckas ejMHUIa 6uochepsl. Pa3nvuHbie MOAX0bI K
OTpPE/IeJIEHHI0 M HM3YYEeHHIO I'MJPOOHMOHTOB: (10po-hayHUCTUUYECKHH MPHHLIUII
OMHUCAHWSA, ONMMCAHMSA Ha OCHOBe MPAMBIX TPO(UUECKHX CBs3ed U CBsi3ei uepes
3KOJIOTUYeCKUi MeTabomu3M. OHepreTHuecKHe 3aBHCHMMOCTH M He3aBHUCHMBIe
coobiecTsna.

KpyroBopor Bemjects B ruapochepe U yueHue o OGuocdepe B.W.
Bepnazgckoro. buoreoxyMuyeckue LMK/Ibl OCHOBHBIX 3/IEMEHTOB J>KMBOIO
BellleCTBa — yriepoja, asora, ¢ocdopa, kpemHus. CHUHTE3 W pacmaj
OpraHuy4ecKoro BellecTBa B rugpocdepe.

CootHolueHue Mexzy (OTO- U XeMOCHHTe30M. XeMOCHHTEe3 U ero pojb U
MECTO B OKeaHW4YeCKOM sKocucTeMe. ['HpoTepMalibHBIE IPOLIECCHI, UX PO/b B
XMMH3Me  OKeaHM4yeCKol ruzpocdepel. I'uaporepmainbHbie  cooOIecTBa.
OJKOoCcUCTeMa, OCHOBaHHasl Ha MCI0/Ib30BaHUU reoTepMa/ibHOW SHEPrUM U YHEPruu
MUHEpa/IbHbIX COeIMHEHHUH.

MeTo/p! Mcciej0BaHUs BOJHBIX 5KOCUCTeM. 3a/jaya KOJTMUeCTBEHHOH OLIeHKH
B3aMMO/IeMCTBHsA 371eMEeHTOB B cucTeMe. OZHO- U MHOTO(AKTOPHBIA KCIIEPUMEHT
NPy IOydyeHUM Mogeneld. M3yueHWe cBs3ed B 9YKOCHCTEMAax C TTOMOILLIO
perpecCMoOHHOro aHanusa. CTPYKTYPHO-CTaTUCTUYECKUNH U TepMOJUHAMHUECKHUI
MOAXOJbl B 3KOJIOrMYECKUX MCC/Ie[OBaHUAX. AJIeKBaTHOCTbL MOZenerd W ux
MIPOTHOCTUYECKHE BO3MOXXHOCTH.

dusuko-xumuyeckue pakmopbl eHewHell cpedbl U peakyus HA HUX
0p2aHu3mMoe

AxktuBHas peakuusi cpeabl. Eh, pH B Bosme wu rpyHre. [lonsTe 00
OKHMCJIUTEe/IbHO-BOCCTAHOBUTE/IbHOM TMOTEHL[Ma/lie U ero BJUSIHAKM Ha TIPOLIeCCHI,
CBsI3aHHBIE C )KU3HBIO U aKTUBHOCTBIO THAPOOUOHTOB.

I'mppocraTiyeckoe [JaBjieHHMe UM €ro BJMSHHE HAa  BEPTUKAIbHOE
pacripesenienye U 6uosoruyeckrie 0COOEHHOCTH OPraHU3MOB.

Cy6ctpar. Boga kak cpea o6uTaHus rHApOOHOHTOB M MPHCIIOCO0/I€HHOCTH
rUAPOOMOHTOB K BOAHOMY 00pa3y kusHu. IIprcrniocobnenre K 0OUTaHKIO B TOJIIE
BOAbl, Ha TIOBEPXHOCTHM TPyHTa U B ero Tomue. [IpucriocobsieHuss BOAHBIX
OpraHu3MOB K 00UTaHHIO B IPOTOYHBIX BOJI0OEMAX U B 30He TpUOO0s.

Cser. Ceer Kak (DakTOp, PperyJHUpylroIIMil YCI0BUS CYI|eCTBOBAaHUS W
noBefieHUss TUAPOOMOHTOB. DOTOCHHTE3 pACTeHUH, CBSI3b OCBELLIEHHOCTH C
¢oTocuHTe30M. [ToHsATHE KOMITEeHCALIAOHHOM TOYKH. @OTOTAKCUC )XUBOTHBIX.

Temneparypa. Temmnepatypa Kak ¢akTop, peryJMpyrniMii aKTUBHOCThb
ruipooronToB. Koadduiment Banr-I'odpda u TemneparypHasi kKpuBas Kpora.
TemriepaTypa u pacrpocTpaHeHue opraHvu3moB. (CTeHO- M 3BpUTEPMHBbIE
OpraHu3mbl. TenaoBOAHbIE U XOJIOJJHOBOZAHBIE OpraHU3Mbl. [IOMKUIOTepMHBIE U

FOMOTEepPMHBIe OpraHu3MBl.
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Conenoctb. ConeHOCTE KakK (DakTop, ONpeAeNsIOUi pacipoCcTpaHeHne
rUpoOMOHTOB.  AZlamTauus TUAPOOMOHTOB K  M3MEHEHHIO  COJIEHOCTH.
OcMmoperysiiys ¥ MOHSATHE KPUTUUECKOW COMEHOCTH.

['a30BbIi pexuM. PacTBopeHHble KUC/IOpPOA W yriekuciora. OcobeHHOCTH
[bIXaHHs )XUBOTHBIY B BoZle. CepoBO/IOPO/], ero o0pa3oBaHue W OKMC/ICHHUE.

CmpykmypHble XapakmepucmuKu Guomu4eckoti KOMNOHEHMbl 3KOCUCMeM

CrpykTypa mnonyasuMid, BUJOBas CTPYyKTypa coobujects. Omuro- #u
TIOJIMMMKCHbIe  cooOmjectBa. MeToAbl KO/JMUECTBEHHOH OLIEHKH CTPYKTYPbl
(buomacca, yKCI0 BUOB).

ITokasarenu pasHoobpa3us U CXOACTRA.

JoMuHMpYOILMe U PYKOBOAsIIME (MHAMKATOPHBIE) GopMbl. OTHOCHTETEHOE
o0u/ve MOMynAlMMA Kak I0KasaTe/lb CTPYKTypbl coobiectBa. HopmanbHoe u
JIOTHOPMaJ/IbHOE  paclipefienieHue TUAPOOHUOHTOB (ITpectom). Mogenu
OTHOCHUTe/IbHOro 001vst, ux orpanuyeHus (Makapryp).

Tpodmuueckass cTpykrypa coobiiectBa. [ToHsiTHe O TPO(YHUUECKOM YpPOBHE W
Tpo(uueckoy rpynnupoBke. [Ipogy1ieHTsI, KOHCYMEHTEI, pe/yLIeHTHI.

OTHo1IeHns 0praHu3MoB B Ipejernax 0/HOM Tpoduueckoi rpymmsl. [Tuiesas
KOHKypeHuud. [Ipuniun I'yase, ero orpaHuuenusi. «Ilapajokc» maaHKTOHA.

OTHoOLIeHHsI OPraHM3MOB Das3/IMUHbIX TPOPUUECKUX TPYMIUPOBOK. OIBITHI
["ay3e u maremaTuueckue Mogenu Bonrepa u JIoTku. Tpoduueckue L[eNu U CETH.
Konebanue ync/ieHHOCTH TIOMY/ISILMK KakK pe3y/bTaT 3aras/iblBaHusl OTK/IMKa IPH
B3aMMO/IeMICTBMU XHUIIIHUKA U YKePTBHI.

MeTozp! KOJTMUeCTBEHHOW OL|@HKH IMUILeBbIX B3aMMOOTHOLLIEHUH OpraHu3MOB
U coobuectB. BenuuuHa pauyoHa, oOmMi W YKCTBIM panuoH. [Iuiesas
usbuparensHocTh. Kiaccudukanuss ruapobuonTo o Tuny muradus (H.C.
["aeBckas).

ITpocTpaHcTBeHHas CTPYKTYypa coo01ecTs. OpHOpOAHOCTD U
HEeOZIHOPOAHOCTL  6uoTona. Yb6exwuiia KomuuecTBeHHasT W KaueCTBEHHast
HEOIHOPOJHOCTb, HEOJHOPOJHOCTb cooO111ecTs, MHMKpOpacIipeie/ieHue.

MexaHH3Mbl, OOYC/IOB/IMBAKOI[e  IMPOCTPAHCTBEHHYH) HEOJHOPOJHOCTh —
LleHTpoOe)KHbIe U LJeHTpOoCTpeMuTe /IbHbIe cubl (o B.C. VBneBy).

Hacenenuve BopgHOM Tomuu. IInaHKTOH W HeEKTOH. BepTukanbHoe
pacripefie/ieHie ¥ MUrpanus ruipoOMoHTOB. ['OpH30HTa/BHOE pacrpejeneHde U
aKTUBHbIe MUTpalu rupobuoHToB. [TepemeltieHre BOAHBIX MacC U npobaema ux
OMOMHIMKALIVH.

Hacenenue rpaHMIIBI pa3jena «BOJa-BO3Ayx». HeHCTOH: TMUIeHCTOH.
Hacenenue rpaHuilpl pasgena «BoAa-rpyHT». MHpayHa u smmdayHa. KoHcopiyu
Kak peasbHasi eJMHULIA CTPYKTYphI OuorieHo3a (beknemuies, PameHcKun).

Hacenenue rpyHToB. MH(payHa u uHTepcTULMaIbHas (PayHa.

'panuija 6uonieHo3oB. Ilonsitne 06 3koTOHe. MexaHW3Mbl 3KCIaTpHALIUA
(BbIHOCA), MHIpallMd W  HHTPOAYKLMM T'MApPOOMOHTOB ¥  mpobnema
MPOCTPAHCTBEHHOH MepecTPOMKH OHOIIEHO30B.
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[Tonatue skonoruyeckoi Huum. Tpoduueckuii M MPOCTPAHCTBEHHbIH
acriektel. ®dyHpameHTanbHas Huma [1.3. XaruwcoHa. IloTeHlManbHas W
peanu3oBaHHas HuLIA. [TpobeMa akkIUMaTH3alMK TMAPOOUOHTOB.

@yHKYUOHA/bHbIE XAPAKMepucmukKu coobujecmse

[lpeacraBnenrs O TIPOAYKLMM Kak O BaKHeHIIeH (yHKLIMOHAILHOU
XapakTepucTHKe Coo0iecTs. OCHOBHbIe TIOHSATHUS — TEPBUYHAs, BTOPUYHAs M
KOHeYHasl TpoJyKiys. Bonpocsl TepMUHOMIOrMM (NPOAYKLMS, TIPOJYKTUBHOCTE).
BeIpa)keHre NpoAYKLMM B eJUHULIAX SIHEPIUH U eJUHUI[AX MaCChl.

ITepBuuHasi mpoaykuus. PoToCHMHTe3 U XeMOCHHTe3. BanoBas 3¢ dexTuBHas
Y 4YKCTas npoAykuus. OTavuMs NpOLeCCOB CO3AAHUS MEPBHUHOW TPOAYKLMM B
Ha3eMHbIX M BOJHBIX 3KocHcTeMax. IlepBuuHasi T1ipogyKuusi Moped
KOHTHHEHTA/IbHBIX BOJ0eMOB (MaciuTtab u pacripefesneHue). CTeneHb YTHIHA3AL[UHA
COJIHEUHOM 5Heprud. CBsi3b NPOL|ECCOB HAaKOIJIEHWsl OPraHUYeCKOro BeIecTBa C
bruoTHyeckumu QakropamMu (KOHKYpeHLMsi 33 OHOreHHbIE 3/IEMEHThI, BbleJaHHe).
Metoael ompejesieHUs] TEpPBUUHOM TIPOAYKLUMHU (CKASHOUYHBIE METOAbI, I10
XJI0pO(H/ITY, U3MEHEHHUIO CO/iePyKaHHsl KUCI0po/ia B (JOTHUECKOM 30He, aKTUBHOM
KHACJIOTHOCTH U Ap.). UX OCTOMHCTBA, HeJOCTAaTKH M OLIUOKHU.

bakTepuanbHas npoAykuus. YucieHHOCTb ¥ OWoMacca, METOABI pacueTa
bakrepuanbHOM TpoAyKuuM. IlpsiMoe MuKpockomnupoBaHue, AT®, CKoOpocTsb
pasMHOXeHMsl (Bpems reHepalMu), paJMoyr/iepoJHble MeToAbl. BakrepuainbHas
NPOAYKLMS BOAHOM TOJIIIM, 0CaZKOB ¥ 0OpacTaHuii B MOPSIX ¥ KOHTHHEHTA/IbHBIX
BO/l0€Max.

ITpogykuus KOHCyMeHTOB (BTOpuYHasi mnpoAykuusi). Puto- u 300¢arm.
Metozpl ornpeziesieHUsi NPOAYKLUM TOMY/SAIHA 03 MOCTOAHHOrO ITOMNO/IHEHHS
(MeTop bolicen-MeHceHa u ero moauduKalym). PacueT rnpoAyKLUM MONyJIALMNA C
MOCTOSIHHBIM ~ TIONO/HeHHeM  (rpaduueckudi, «(QU3HMOJOTHUUECKH»  METO/bI
pacuera). Paguoyrnepoanbsie metoabl. OmnpegeneHue MPOAYKLAW TIOMYJISILHN 110
JAHHBIM ITPOMBIC/IOBOM CTATUCTUKU U rononHeHus. Tpoduueckue K03QPUIIHEHTbI
— K;, K;. Onenka npoAykuyuu pas/dyHbIX TPYNN KOHCYMEHTOB B PErMOHAIbHOM
acnekre (I'.I'. Bunbepr).

ITpopykuust coobijects. OrjeHKa MPOAYKLMKA COOOIECTB uepe3 IMPOAYKLHIO
Tpouyeckoh ceTH. Yucras W BanoBass TPOAYKUMS cooOiiectB. Merojsl ee
ornipezenenus, [1/b-kos¢ppurpent. CpaBHeHHe COOOLIECTB 10 MPOJYKTUBHOCTH.

HecTpykuusi opraHuueckoro BeijectBa. OCHOBHbIE TIPEJCTaBIeHUS O
MPYXU3HEHHOM pacriajie OpraHM4eckoro BeljecTBa. /lpixaHue U MulljeBapeHure Kak
OCHOBHbIE (DYHKIIMOHA/IbHBIE MEXaHW3MBI Pa3pylLUeHHss OPraHAYecKoro BellecTBa
XUBbIM  OpraHuM3mMoM. Mx  KonuyecTBeHHas  ouleHKa. CBs3b  Mexay
WHTEHCUBHOCTHIO 0OMeHa ¥ Macco# Tesa, MeTOJ, OLIeHKH.

AKTHBHBIH, MTACCUBHBIA U CTaHAapTHBIA 06MeH. YpaBHeHHe bepranandu.



@dopmupoeaHue, pazgumue u ycmouuueocms 3Kocucmem

[IoHsATHe CyKLIeCCMM KakK CTaJuu DPa3BUTUSL JKOCUCTeMBI. [lepBuuHas u
BTOpDHMYHAs CYKL[eCCUM, HUX XapakTepHble 0CO0EHHOCTH. [IBMIKYILME CHIBI U
HarpaBJ/IeHUs] CYKIIeCCUU. 3PeioCTh 3KOCUCTeMbI U KOHIIEMIMA K/IMMakca. Busn
cykueccud. VcTopuyeckue CyKIleCCMM M 3BO/MIOLMS 3KocucTeM. Ce30HHBIE
CykKlieccud ¥ 6uonoruyeckre ce3oHbl. [IpOCTpaHCTBEHHO-JUHAMUYECKHM aCTIeKT
pasBUTHsA coobiiecTB nemarvany. CiayyaiHble CYKLECCHH — ITOrO/HbIe, BbI3BaHHbIe
J,esTeIbHOCTBIO YesI0BeKa, NPUPO/HBIMU KaTacTpogamu.

YCTOMUMBOCTE MPUPOAHBIX 3KOCUCTeM. Pa3nmuuHbie CrocoObl €€ OL|EHKH.
YcroitumBocTe 10 JIAnyHOBY. OMnMpHueckde moAxoAsl — [laTTeHM u ap.
['oMeocTas cucTeMbl KaKk OCHOBHOM MeXaHM3M IIOJJIEP)XKaHMSA YCTOHMUMBOCTH.
YCTOMYMBOCTb 3KOCHMCTEM K AaHTPONOreHHOMY BO3AEHCTBHIO W KOHLEILMS
npe/ie/IbHO-/0IyCTUMOro Bo3zencTus (I11B).

HakonseHue u paspyuweHue opzaHuU4ecKoz20 eeljecmaa 6 3Kkocucmeme

dopma CylLecCTBOBaHUSI OpPraHMUeCKOro BelllecTBa B 3KOCHCTEME - JKMBOE,
JeTPUT, pacTBOpeHHoe. KonruecTBeHHOE COOTHOILEHWe MeXAy HUMH B BOJHOMH
TOJILle M TPpyHTaX, IyTM B3auUMHbIX mepexofoB. [luiieBas AOCTYITHOCTh
OpraHM4yecKoro BelllecTBa. Pa3BUTHe mpejCTaBAeHUH 0 BaXXHOCTH PaCTBOPEHHOI'O
OpraHMYecKoro BelljecTBa J/Isl CYLeCTBOBaHHWA U MHTerpaljii BOJHBIX CO0DI11IeCTB.

Teopus IlioTTepa U ee CcOBpeMeHHasi WHTepIpeTalUsi — 3KOJOTHUeCKHH
Metabonu3M. IIpuHIMNUANbEHAsE CXeMa: COOTHOUIEHHEe 3aMKHYTOTO M OTKPBITOrO
obMeHa B 3KOCHCTEMe.

HakorzieHve OpraHM4yecKoro BellecTBA B 3KOCUCTeMax. ABTOXTOHHOE H
a//IOXTOHHOE OpraHWYeckoe BelIeCTBO, COOTHOIIEHHe MeXIy HHUMH B
9KOCUCTeMax pa3MuuHoro Ttumna. [Ipwku3HeHHbIe BbIJeNeHUs OpraHUUecKoro
Bell|eCTBa PaCTUTeIbHBIMU U XKUBOTHBIMM OPraHU3MaMH, UX 3KOJI0rHYecKasi poJib.
BausiHue Ha MHTEHCUBHOCTL Bbl/Jle/IeHUsl pACTBOPEHHOI0 OPraHU4eCcKoro BellecTBa
yCJIOBUM BHEIIIHEU CpeJibl.

Pa3jio)keHre OpraHM4ecKoro BelllecTBa B 3KocucTeMax. IIpsmoe xumuueckoe
OKMC/IeHHWe opraHuyeckux BemlectB. (CTolKOe M HeCTOWKOe OpraHu4eckoe
BellecTBO. BogHbli rymyc. @epMeHTaTUBHBIM pacriaji, CBsi3aHHbIN C aKTUBHOCTBIO
THAPOOMOHTOB. K30(hePMEHTEL.

Pa3jiokeHrMe OpraHMYeCKOro BellecTBa IPH JbIXaHUM W IlepeBapUBaHUU
nuiy. CBA3b UHTEHCHUBHOCTH Pa3/iOXKeHUsl C KOHLIEHTpaljel MUy (BeMuruHOM
paiioHa). BkiroueHwe B paijMoH T'MJPOOMOHTOB >XMBOrO BelleCTBa, JeTpUTa U
PacTBOPEHHOI'0 OpPraHUuYecKoro BeilecTBa. MeTozbl onpeiesieHys paljuoHa.

Pa3/io’keHre MEpTBOI0 OPraHWYecKOro BelecTBa Carnpo(UTHBIMU (opmMaMu
*u3Hu. Ponb Gakrepuid, rpubOB U NPOCTEMIIMX B 3KOCHCTeMe. MyCOpIMKA U
caripogarmu.

[MousiTie GanaHca OpraHMUeCKoro BelecTBa B 3KocucTeMe. MeTo/ibl pacyera.
ITupamupa Ouomacc. IToTOK 3HepruM uepe3 3KOCUCTeMY. I((PEKTUBHOCTh

MCIIO/Ib30BaHMSI 3HEPTMH OpraHM3MaMH PpaslWyHbIX TPO(PHUECKHX YPOBHEH.
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OHepreTUyeckass nmupamuja. [ToTok sHepruM yepe3 CHCTEMY 10 LIETIH XHUILHHK-
XepTBa MU IO JeTpUTHOM Lenu. CpaBHeHUe >5(PGeKTUBHOCTH HCIIOIb30BaHUSA
3HEPrMH B CHCTeMax pasHoro Ttura. HeBO3MOXXHOCTb OLIEHKM MeTaboIM4ecKux
cBsA3eld B coob11jecTBax B paMKaX 3HEPreTHYeCcKOoro rmojaxo/a.

CbanaHcHpOBaHHOCTb TMPOLIECCOB HAKOTUIEHHsI ¥ MOTPeO/IeHHsl OpraHM4yecKux
BelleCTB B  Tpoduueckoil 1ernd. CTeneHb Y/JOBIETBOPEHHS MMIIEBBIX
notpebHocTel. HarpsokeHHOCTb TPOHUUECKUX CBS3€H.

Tunonozus eodoemos

Knaccuukauuss BOJoemMOB: OKeaHel W MOpS: O03€pa M BOJOTOKH,
BO/IOXPAaHM/IMILA U MPYAbl. BepTUKanbHas 3K0/I0ruyeckasi 30HaIbHOCTh BOJOEMOB
— OCHOBHbI€ YepTbl CTPYKTYphl: OeHTanb MOpeld MU OKeaHOB — CYIIPaIMTOpasb,
nuTopas, cybnuropans (30Ha wenbda), 6aTrans (MaTepUKOBLIA CK/I0H), abKccab
(moxxe oxeaHa), yiabTpaabuccanb (raybokoBogHble jkesoba). COOTBETCTBYHOLHE
roJipas/ie/ieHysl B Tejlaraiv — 3MuIeNaruaib, Me3onenardanb, OaTurenaruans.,
abucconenaruanb. KiumaThueckass 30HA/MBHOCTH BOJOEMOB — apKTHYeCKas,
bopeasibHasi, TpONMYeCKasi, HOTa/IbHAsi U aHTAPKTUYeCKas 30Hbl.

BaxHelve abuoTtnyeckre XapakKTePUCTUKH BOIOEMOB.

Conenocte. Knaccudukaiusi BOJOeMOB [0 COJEp)KaHUIO COJMM B BOJE.
CoJ1eHOCTh ¥ ITPOCTPAHCTBEHHOE pacripe/iesieHue riipoOHOHTOB.

Cger. CosHeuHas pajyalysi U 3aKOHbl paclpoCTpaHeHUs CBeTa B BOJAHO
cpeze. LiBeTHOCTB BoAbl. LIBeTOBas ajarnaljusi ruZijpoOMOHTOB.

Temneparypa. TemnepaTtypHasi cTpaTudUKaliysi, ee Ce30HHAas W ILUPOTHas
HM3MEeHUYMBOCTh. TepMOK/IMH. OMM/IMMHHUOH U TUMITIOJIMMHHUOH B o3epax. Ilpsimas u
obpartHast TemriepaTypHasi CTpaTU(UKaL¥s. THUIIEI 03ep 110 TEPMHUUECKOMY PEeXUMY
(TporMueckue, yMepeHHble M MOJispHbIe). Ponb TePMOK/IHMHA B CYIECTBOBAHHWU
cooblecTBa 3murnenariaad OKeaHa, ero «IPOHHULAEMOCTb» /IS MHTPHPYIOIIMX
MHTEpP30Ha/IbHbIX BU/OB.

Oco6eHHOCTH TepMHUYECKOTO U CoJieBOr0 pexkuma. TC-KpuBble Kak
VMHAWKAaTOpbl BOJAHBIX MaccC. [IMKHOKIWMH KaK HWKHAA TIpaHuila OuoTorma
(UTOINNAHKTOHA B Ne/larMaiH.

[Tepemerjenre Boj. TeueHus. O6ujas cxema LMPKY/ISALMUA BOJ B OKeaHe.
OcCHOBHble KOHBepreHLUM U [uBepreHUMd. BojHble Maccbl U CTPYKTypa.
[TepememiBanve BOAHBIX Macc. TypOyneHTHocTb. KoHBekiMs U afBeKLus.
[IpunMBO-OT/IMBHBIE SIBJeHWs. BeTpoBoe W MepoMHMKTHMYeckue o3epa (1o
XaTuyHUHCOHY).

BaxkHeime 6MOTHUECKHE XapaKTePUCTUKH BOJ0OEMOB.

TpodHocTs. Bronoruueckas knaccugurkaumsa osep no A. TuHHemany u E.
HaymaHy — 3BTpo(Hble, O/JMroTpo(HbIe, MeCOTPO(pHBIe, AUCTPO(QHBIE O03epa.
Brigenenve 3BTpo¢uM, Me30TpO(pHH, OMUrOTPO(HBIX paliOHOB B Ilejlarvaad Ha
nHe okeaHa. beHTanb 03ep — uTopanb (NMpUbpe)KHOe MeKOBO/be), CyO/IuTOpanb
(40 HWXKHEH TrpaHHlIbl BOJAHOM PacTUTETBHOCTH), MPOodyHAAMbL (JHO r1yOOKMX
o3ep). CoOOTBETCTBYIOI[ME TOApA3Je/ieHus Telaruani — TpUOpexXHas H
COOCTBEHHO Ie/aruab.



IIponykTBHOCTb. OCHOBHBIE TIpe/CTaB/AE€HMS O TIPOAYKTUBHOCTH Kak
B)KHEWLIIeW XapakTepUCTHKe BojoeMa. KoHeuHasi (M3biMaeMasi 4el0BEKOM)
npoaykuusi. COOTHOILIEHMe MeXJy TIIepBUYHOM W KOHEYHOM IPO/yKLUSIMH.
IIpOAYKTHBHOCTb BOZOEMOB pa3/M4HOM TPO(HOCTH. [IPOAYKTHUBHEBIE paiiOHbI
MOpel M OKeaHOB, MX XapaKTepPHUCTHKA. 3aBUCMMOCTb MPOJYKTUBHOCTH JIOHHBIX
Coo0I[ecTB  OT  TNPOAYKTUBHOCTH  (OTHUECKOM  30HBL  IlOTeHLMa/nbHas
NPOJIYKTHBHOCTEL BOZI0EMOB M OMO/I0rMuecKre pecypchbl OKeaHa.

OcobenHocmu  npocmpaHcmeeHHoli u  mpoguuecKkoli  cmpyKmypbl
OCHOBHBIX NPUPOOHbIX 3KOCUCMEM

OKOCHCTeMbI MOpel M OKeaHOB. KoHueriusi GHOIOrHYECKON CTPYKTYpBI
okeaHa JI.LA. 3enkeBuua. OOlue 3aKOHOMEDHOCTH IIPOCTPaHCTBEHHOIO
pacnpeeneHus XU3HU B MUPOBOM OKeaHe,

[Tenaruane. CocraB HaceneHWsi. XapaKTePUCTHKa OCHOBHBIX TAKCOHOB, WX
BH/I0BOE pa3sHOOOpasue, KO/IMYECTBEHHOE pacripeleieHHe, METO/bl ero OL|eHKH.
buoreorpacguueckoe paiitoHUpOBaHMe Te/larkaai OKeaHa.

@UTON/IAHKTOH. 3aKOHOMEPHOCTH BEPTHUKAJBLHOTO MW T'OPHU30HTA/ILHOTO
pacnipefienieHust ¥ (akTopsl, ero omnpejesstomye. Ce30HHbIE U3MEHeHus 06unus
COCTaBa BOZIOPOCIIeH.

300M/1IaHKTOH. 3aKOHOMEPHOCTH TIPOCTPAHCTBEHHOrO pacripejeneHus. CmeHa
¢ rny6HHOI BUJ0BOTO COCTaBa U COOTHOLIEHUSI TPOHUYECKUX rpyrr. CyTouHbIe,
OHTOT€HETHUYECKME M CE30HHBIE BePTUKa/JbHble MWIpallMy, WX TPUUYUHBI U
Buosioruyeckoe 3HaueHHe.

MxtnodayHa. Peibbl smumnenarvany, Me3onejardaad, C1yOOKOBOAHbLIE U
NpHIOHHBIE. KOMIUIEKC HepUTUYeCKMX BH0B. CHCTEMaTHYECKMM COCTaB M
3aKOHOMEPHOCTH Treorpa@uueckoro pacrpocTpaHeHus.. Poimb B TpPOpHUECKHX
nensx nenarvand. Ilenaruyeckue coobiiecTBa, UX CTPYKTYPHO-(PYHKLMOHAIbHEIE
xapakTepucTUku. CooOlecTBa TPONHMKOB, YMEPEHHbIX M TMOJIAPHBIX PAHOHOB
CeBepPHOr0 U KXKHOTO rnosyinapui. ['nybokoBogHbIe coobiiecTBa.

benTans. KomuecTBeHHOe pacripejesieHde JOHHOTO HaceneHWss B MuUpoBom
OKeaHe W (paKkTopsl, ero onpezesisitoiiie. MeTobl KOJTMUECTBEHHOM OL[@HKH.

duTobeHTOC, ero TIpYNIIOBOM COCTaB, BePTHKaIbHas M reorpaduueckas
30Ha/ILHOCTh. Pa3BUTHe NIPOAYKTUBHOCTH B Pa3/IMYHBIX reorpaduyeckrx 30Hax.

3o06enTOC. ['pynIioBoii cocTaB MeJIKOBOAHOTO U T/ybOKOBOAHOrO GeHTOCa.
Meiio-, Makpo- u MeranobeHToc. OcHOBHbIE (DAKTOpBI, BIMAMIOI[HE Ha
pacripefieneHye cocTaBa [JOHHOW ¢ayHbl. JloHHasa ¢ayHa kKak 6asza oburanus
beHToCOsiAHBIX pbIO. Buoreorpaduueckoe palOHUpOBaHHE [IOHHOM (ayHbI
MuUpoBOro okeaHa U ee CBSI3b C BEPTHUKAILHOW (DayHHCTUYECKOM 30Ha/IbHOCTHIO.
JloHHble co0bILlecTBa JUTOpaNy, KOPa/IOBBIX PUGOB Ieaboa, IIyOMH OKeaHa.
CoobiectBa obpacraHuii.



4. IEPEYEHB BOITPOCOB K BCTYIIUTE/IbBHOMY UCIIBITAHUIO

1. Mecto ruapobuonoruu B cucteMe GHONIOrMYECKUX HayK.

2. Cger. Cper Kak (aKTOp, Pery/JUpyIOLIHH YCIOBUsS CYILECTBOBAHHUS M
MOBe/JIeHUsI TH/IPOOMOHTOB.

3. CrpykTypa nonynsiiyii, BujoBas CTPyKTypa coobuiectB. Onuro- u
TIOJIMMUKCHBIE CO0011[eCcTBa

4. OcHOBHEBIE HayuHble HamnpaBlIeHWUS U MOAXOAbI K W3YUEHHIO 0OLeKTa —
onucarTe bHbIHA, KOJIMUeCTBeHHBIHN, CHCTeMHBbIH.

5. POTOCHHTe3 pacTeHHH, CBsi3b OCBELIEHHOCTH ¢ (poTocuHTesoM. IToHsTHE
KOMITeHCAL[UOHHOM TOUKH.

6. TlpeacraBnenuss 0 TNPOAYKLMM Kak O BakHeillel (yHKIMOHAIBLHOM
XapaKTepUCTUKe COOOIIeCTB.

7. HayuHBble IKOJ/IBI B OT@YeCTBEHHOH rHAPOOHOIOrHH.

8. Temmneparypa. Temrneparypa Kak ()akTOp, peryIMpyroIuii aKTUBHOCTb
TUApPOOHOHTOB.

9. TlonsTHe CyKIleCCMM KakK CTafiMd PasBUTUS 3KOCHCTeMbl. [lepBuuHas u
BTOPUYHAsA CYKLIECCUM, UX XapaKTepHbIe 0COOEHHOCTH.

10. ITonsiTre o cucteMHOM noaxoze. CHUCTeMa M Ciararolye ee 3/71eMeHThl.

11. MeTo/p! KOTMUYECTBEHHOM OL|eHKH CTPYKTYPHI (0HoMacca, 4uc/io BHUO0B).

12. [TonsTe 00 opraHM3alMd CHCTeM M OCOOEHHOCTSX CTPYKTYPHIL.
M30vpoBaHHbIe, 3aKpPbIThie Y OTKPBITHIE CHCTEMBI.

13. Tloka3zaTenu pa3HooOpa3us U CXO/CTBa.

14. ®opma Cy11eCTBOBaHHS OPraHUUECKOro BEI|ECTBA B 9KOCHUCTEME - JKUBOE,
JI€TPUT, pacTBOpeHHoe. Ko/iMyecTBeHHOE COOTHOILLIEHHe MeXAY HUMH B BOJHOM
TOJILL|e Y TPYHTAX, IYTH B3aUMHbBIX I1ePeX0J0B.

15. buonornueckue cucremel. CHCTEMBI C aKTHBHBIM W IACCUBHBIM
yIipaBJ/ieHUeM.

16. OcHOBHBIE TIOHATUS — [EepBUYHAsi, BTOPUYHAs M KOHEYHasi TPOAYKLIHS.
Borpoce! TepMyHO/IOrUM (MPOAYKLMS, TIPOAYKTUBHOCTE). BhIpakeHue TpoayKLMU
B e/JMHULaX SHePrUM U eJUHUI[aX MaCChl.

17. OxeaHsl U MOps, 03epa ¥ BOAOTOKH, BOAOXPAaHW/IUILLA Y TIPY/IbI.

18. Dkonorvyecke cucreMel. Ocobb Kak 371eMeHTapHas eQUHHIIA
5KOCUCTEMBI.

19. TerioBoHbIE ¥ XOOAHOBOAHBLIE OpraHu3Mbl. [10HKHU/IOTepMHEBIE U TOMO-
TepPMHbIe OPTaHU3MBI.

20. JomuHupylolmde M pykoBojsue  (MHAMKATOpHbIE)  (OPMEI.
OTHocHTe/bHOE 00W/IMe MOMY/ISLMI Kak IMoKa3aTelb CTPYKTYpPhl cooblijecTBa.

21. Ilonynauua ¥ Tpoduueckas TPYIIMPOBKA KaK OCHOBHBIE TMOJCHCTEMBI
OHMOTHYECKOH KOMITIOHEHTBI 9KOCHCTEM.

22. ConeHoctb. CoJ/IeHOCTh Kak (akTop, Onpefenstoldid pacrpocTpaHeHHe
TUAPOOUOHTOB.

23. IlepeuuHass npoaykuusi. @DoTtocuHTe3 U XeMOCUHTe3. BasoBas
3(dekTUBHASA U UUCTas MPOAYKLIHS.

10



24. OTMuMs TIPOLIECCOB CO3/jAaHUS TTEPBUYHOM MPOAYKLMM B Ha3eMHBIX W
BO/JIHbIX 9KOCHCTEMaX.

25. CocTaBHbIe YaCTH 3KOCHCTEMBI, ee abuOTUUeCKHMe MW OHOTHYeCKHe
KOMITOHEHTHI.

26. Ajanranst THPOOGHMOHTOB K M3MEHEHHIO CONIeHOCTH. OCMOperyssiust u
TIOHATHE KPUTHYECKOH COJIEHOCTH.

27. Tporueckas cTpykrypa coobrecTsa. [IoHATHE 0 TpohHUUECKOM ypOBHE
¥ TpO(ruecKoii rpynmnupoBKe. [IpoyIIeHTEI, KOHCYMEHTBI, peAyLieHTbI

28. OTHOLIEHUsI OpraHM3MOB B TIpefie/lax OJHOM TPOGWUYECKOM TIpyIIbl.
[TueBass KOHKypeHLs.

29. [IBr>KyIpe CW/Ibl M HarpPaB/IEHHUsI CYKLIECCHH. 3PeioCTh 3KOCHCTEMBI H
KOHLIeNLUS K/IMMaKca.

30. I'a30BLIH pexxuM. PacTBOpeHHBIE KUCTIOPO/, M yriaekuciota. OcobeHHOCTH
JbIXaHUS! )KUBOTHBIX B BOJE.

31. OTHOIIeHWsT OpraHM3MOB pPa3/MHUHBIX TPOMUUECKUX TIPYIITMPOBOK.
OreiTel ['ay3e u MaTemaTHueckue mogenu Bosrepa u JIOTKH.

32. [lpombicen peibbl M BOJHBIX OOBEKTOB. JKCIUTyaTalysi MPUPOJHBIX
COo0DI1L[eCTB U aKBAKY/ILTYPA.

33. buoueHosorus — ydyeHue 00 3KOCHMCTeMax, >XMBOW UYacCTbIO KOTOPBIX
SIBJ/IsIeTCS OHMOL[eHO3.

34. AktuBHasa peakuusa cpeabl. Eh, pH B Boge u rpyure. IloHsTHe 06
OKHMC/IMTe/IbHO-BOCCTAHOBUTE/IbHOM TIOTEHLMa/le U ero BJIUSHWUM Ha IIPOL[eCChl,
CBSI3aHHbIE C KM3HBIO U aKTUBHOCTBIO I'M/IPOOMOHTOB.

35. IlepBryHas NpojyKLysi MOpell U KOHTMHEHTAIbHBIX BOZOEMOB (MaciuTab
W pacripejiesieHue).

36. PaznuuHble IOAXOABI K OIpe/e/leHUI0 U H3yUeHUH THUAPOOHOHTOB:
¢opo-ayHuCTHUECKMH TDUHLMIT OMMCAHUS, OIWCAHWS Ha OCHOBE IIPSMBIX
TPO(UUECKUX CBsi3el U CBsI3eid uepe3 3KOJIOTMUeCKHii MeTaboIm13M.

37. I'ngpocraTiyeckoe [aB/ieHHe M €ro B/MsHHE Ha BepTHKa/JIbHOe
pacrnipegeneHue U buonoruyeckre 0cCOOEHHOCTH OPraHU3MOB.

38. Tpoduueckue neru u cetu. KosnebaHue uMCI€HHOCTH TOMY/ISLHM Kak
pe3y/bTaT 3anas/blBaHrsl OTK/IMKA [PY B3aUMOJEMCTBUU XUIIIHUKA U YKEePTBEIL.

39. KpyroBopor BelljecTB B rujpocepe U yueHue o Ouocdepe B.H.
BepHajckoro. buoreoxumuyeckue LMK/IbI OCHOBHBIX 3/IEMEHTOB JKUBOTO
Bell[eCTBa — YIr/epoAa, a3ota, hocdhopa, KpeMHHS.

40. Boja kak cpesa o0uTaHUST THAPOOMOHTOB M IPUCIIOCOO/IEHHOCTH
rUpoOHOHTOB K BOHOMY 00pa3y »KM3HHU.

41. MeTogbl KO/MYECTBEHHOM OL[EHKM MMIEBbIX B3aWMMOOTHOILIEHHH
OpraHu3MOB U coobiiecTB. BesimunHa paririoHa, 061U U YKCTBIN paLlMoH.

42. TlpucrniocobneHre K 06UTaHUIO B TOJIIIE BOABI, HA TIOBEPXHOCTH I'PYHTa U
B ero Toue. [IpucrnocobsieHusi BOgHBIX OpPraHM3MOB K OOMTaHHIO B MPOTOYHBIX
BOJOEMax M B 30He Npubosi.

43. Metoapl ompefieieHUs TEePBUYHOM TPOAYKLMM; MX JIOCTOUHCTBA,
HeJJOCTaTKK U OLLIKOKH.
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44. OcHOBHbIe TIpefCTaBNeHUS O TMPOAYKTMBHOCTM KaK Ba)KHeHIe
XapakTepuCcTHKe BojjoeMa. KoHeuHas (13bIMaeMast 4e/IOBEKOM) TIPO/IYKI[HS.

45. Teopus IlroTTepa ¥ ee coBpeMeHHas MHTepIIpeTaLsl — SKOJOrMUYECKHA
mertabosm3sm. TIpuHIMNUanbHas CXeMa: COOTHOLIEHHME 3aMKHYTOTO M OTKPBITOTO
obMeHa B 3KOCHCTEME.

46. Knaccuukalys BOAOEMOB I10 COZAEPKAHHIO CO/MH B Boge. COMeHOCTb U
MPOCTPAaHCTBEHHOE pacripefiesieHHe TUAPOOHOHTOB.

47. PUTOIUIaHKTOH. 3aKOHOMEPHOCTH BEePTHKA/IbHOIO W TI'OPU30HTA/ILHOIO
pacripeziesieHysi U HaKTOPBbl, ero ornpeessIoLIye.

48. bakrepuanbHas npoAyKuus. UncieHHOCTh U GMOMacca, MeToAbI pacueTa
DakTepHasibHOMH MPOAYKIHH.

49. 300M/1aHKTOH. 3aKOHOMEPHOCTH IIPOCTPAHCTBEHHOI'O PACIIPe/ie/IeHHs.

50. Hacenenue BOgHOM Tommu. IINaHKTOH ¥ HEKTOH. BepTHKaibHOe
pacrnpejesieHde U MUrpaLys THJpoOHOHTOB.

51. lpsimoe mukpockonvpoBaHue, AT®, CKOpPOCTb pa3MHOXKeHHUs (Bpems
reHepaLyu), paJuoyTriepoJHbIe METO/bI.

52. CooTHOLIeHKE MeXY (POTO- U XEMOCHHTE30M. XEMOCHHTE3 U €ro posb U
MeCTO B OKeaHW4YeCKOM 3KOCUCTEME,

53. IloHaTHe 3KO/MOrMYecKOd HUMIM. Tpoduueckud W TPOCTPaHCTBEHHLIN
aCIeKThl.

54. Buzpl cykueccui. ictopyueckye CyKIIeCCHU U 3BOJIIOLIAS 9KOCHUCTEM.

55. IKOCHCTEMa, OCHOBAHHAsi Ha MCII0/Ib30BAHUM I'e0TepMa/IbHOW SHEPrUH U
3HEPruv MUHepa/bHbIX COeJUHEHHH.

56. Pa3nokeHHe OpraHMYeckKoro BeIleCTBA B 3KOCHUCTeMax. IIpsmoe
XUMHYECKOe OKHC/IeHHe OpraHWuueCKUX BelleCTB.

57. MeTojapl ucCcC/ie0oBaHUs BOAHBIX 3KOCHCTEM. 3ajada KOJIMYeCTBeHHOM
OL[€HKH B3aUMO/|€MCTBUS 3/IEMEHTOB B CUCTEME.,

58. I'panuLia 6uoLieHo30B. [ToHsATHE 06 3KOTOHE.

59. IIpoayKisi KOHCYMeHTOB (BTOpUYHasi PoAYKLHs). Puto- u 300daru.

60. MexaHu3Mbl 3KCraTpvalyy (BbIHOCA), MWIPALMM W MHTPOAYKI[HH
rUAPOOMOHTOB U NpobJieMa MPOCTPAHCTBEHHOM TIEPECTPOMKHY OHOI[eHO30B.

5. CIIMCOK PEKOMEH/IOBAHHBIX
JIMTEPATYPHbBIX UCTOYHUKOB
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312¢;
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