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1. CopepxaHue OCHOBHbIX pa3fenoB NporpaMmmMbl MO rpynne Hay4YHbIX
cneuymnanbHocTen 1.5 Buonormyeckue Haykm

Hay4yHasa cneunanbHocTtb 1.5.2 Buodusuka

MpeameT n 3agayn 6uocmsmkun. bronornyeckme n omsmonornyeckmne nNPoLEeccsl 1
3aKOHOMEPHOCTM B XMBbIX cuctemax. MeTtogonormyeckne BonNpocbl OGUMOU3KKN.
NcTtopus pas3sutmnst otevectBeHHOM Ouodmnsnkn. OCHOBHblE OCOBEHHOCTU KUMHETUKM
Buonornyeckux npoueccoB. OnncaHne gMHaMUKN BUONOrMYECKNX NPOLIECCOB Ha A3bIKE
XUMUYECKON  KuHeTukn. MaTtematnyeckne wMogenu. 3ajadm  MaTeMaTUyecKoro
MoaenupoBaHus B buonornn. Obuine npMHUMNGI NOCTPOEHUA MaTeEMaTUYECKNX MOLENEN
Guonormyecknx cuctem. [loHATME agekBaTHOCTM MOAENU pearibHOMY OObBEKTY.
OnHamnyeckne mogenn OBuonormdeckux npoueccoB. JIMHEeNHble W HEeNWHEWNHble
npouecchbl. CTaunoHapHble COCTOSIHMA Guonornvecknx cucrem. MHOXeCTBEHHOCTb
CTalMOHapHbIX COCTOAHUW. YCTOMYMBOCTb CTauMOHapHbIX cocTosHu.  Mopgenu
TpurrepHoro tuna. MNMpumepbl. CUNoBoe U NapameTpuyeckoe NepekntodeHne Tpurrepa.
McTepesncHble sBnenus. KonebatenbHble npoueccbl B 6uonorun. BnusHue
TemnepaTypbl Ha CKOpPOCTb peakuunm B Ouonormdeckux cucrtemax. Basammocasb
KWHETUYECKUX N TEPMOANHAMNYECKNX NapamMeTpoB. Ponb KOH(POPMaLMOHHbIX CBOUCTB
6uononumepoB. MembpaHa Kak yHMBeEpCalbHbI KOMMOHEHT GMOMOrMYECKNX CUCTEM.
PasButne npencraBneHUn O CTPYKTYPHOW opraHusauum membpaH. XapakrtepucTuka
MeMbpaHHbIX 6enkoB. XapakrepmucTuka MembpaHHbIX NMNUAOB. [IMHaMMKa CTPYKTYPHbIX
anemMeHToB MeMbpaHbl. benok- nunugHble B3aumogencTeusa. Boga kak cocTaBHOM
aneMeHT 6uomembpaH. MogernbHble MeMbpaHHble cucTemMbl. MoHOCNOM Ha rpaHuue
pasgena @as. bwucnonHble MeMbpaHbl. [lpoTeonunocomMbl.  PUIMKO-XMMUYECKUE
MexaHu3mbl ctabunmsaumm membpaH. OcobeHHOCTM (pa3oBbIX NEpexogoB B
MeMbpaHHbIX  cuctemax. BpawaTtenbHas KW TpaHCNAUMOHHast  MNOABWXHOCTb
doconunuaos, donun-cdnon nepexoabl. NMNoaBmKHOCTb MeMBpaHHbIX 6enkoB. BnvaHue
BHELLHMX (9KONOrMYeCcKnx) oakTopoB Ha CTPYKTYPHO- PYHKLMOHASbHbIE XapaKTEePUCTUKN
6nomembpaH. [loBEpPXHOCTHbIN 3apsg MeMOpaHHbIX CUCTEM; MPOUCXOXOEHMEe
3NEeKTPOKUHETMYECKOro noTeHumana. fsneHne nonspusaumm B MembpaHax. CBoboaHble
pagukanbl NpU UEMHbIX peakumsix OKUCNEHUs nunnugoB B MeMbpaHax v  gpyrux
KNeTouYHbIX CTpykTypax. ObpasoBaHne CBOOOAHbLIX pagukanoB B TKaHSAX B HOpME U npwu
naTonormyecknx npoueccax. Ponb akTmBHbIX opMm Kucrnopoga. AHTUOKCUOAHTHI,
MeXaHu3M ux GUonorn4yeckoro encTeus. ECtecTBeHHble aHTUOKCUOAHTbI TKAHEN U UX
B6uonornyeckan pornb. OCHOBHble  TUMbl COKPATUTENbHbLIX W MOABWXKHBLIX CUCTEM.
MonekynsapHble MexaHu3Mbl MOABMXXHOCTM GEerKOBbIX KOMMOHEHTOB COKpaTUTENbHOro
annapara mbiwy,. MpuHUunel npeocbpas3oBaHnsA 3HEPTUM B MEXAHOXMMUYECKNX CUCTEMAX.
TepmoguHamunyeckue, 9HepreTUyeckme n MOLLHOCTHbIE XapakTepucTuKn
COKpaTUTENbHbIX  cuctemM.  DPyYHKUMOHMPOBAHWE  MOMEPEYHOMOSOCATON  MbILWLbI
no3BoHOYHbIX. Mogenn Xakcnu, [HdewepeBckoro, Xunna. [opmoHanbHasi peuenuus.
ObLme 3aKOHOMEPHOCTU B3aMMOOENCTBUSA NUraHAOB C peuenTopamMu; paBHOBECHOE
CBsA3blBaHWE TOPMOHOB. Ponb CTpyKkTypbl nnasmatvyeckon membpaHbl B npouecce
nepefayn ropmoHanbHOro curHana. Peuentop- onocpefoBaHHbI BHYTPUKITETOYHbIN
TpaHcnopT. [lpeacrtaBneHnss O UUTOMNA3MEHHO- sAepHOM TpaHcnopte. MeTtoabl
nccnenoBaHust ropmoHanbHbix  peuentopoB. CeHcopHas peuenuma. [Npobnema
COMpPsHKEHUS Mexay NepBUYHbIM B3aMOLENCTBUEM BHELLHEIO CTUMYIIa C PeLLENTOPHbLIM
cybcTpaToM W reHepauven peuenTopHOro (reHepaTopHoro) noteHumana. O6wwme
npeacraBneHnst 0 CTPYKType U OYHKUMN peLenTOpHbIX KreTok. MecTo peuenTopHbIX
npoueccoB B paboTe CEHCOpHbLIX cuCcTeM. BaammopgenctBne KBaAHTOB C MOJSIEKYNaMM.
OBONOUMSA BOMHOBOrO Maketa W pesynbTaTbl (PEeMNTOCEKYHOHOW CNEKTPOCKOMUM.
MepBuyHble doToxummyeckne peakumm. OCHOBHble cTagum OTOBMONOrMYeCcKoro
npouecca. MexaHu3mbl doTobnonormyecknx n dotoxmmmyecknx cragumn. KuHetuka



doToXMMMYeckmx npoueccos. Npobnema pasgeneHns 3aps40B U NepeHoca dMeKTpoHa
B nepBuYHOM doTobmnonornyeckom npouecce. Ponb 9nekTpoOHHO-KOHGOPMAaLMNOHHbIX
B3aMmogencTsnn. Agantauusi, yCTOMYMBOCTb M HaAEXHOCTb OMONOrMYyeckux cuctem
pas3HOro YpPOBHS OpraHuM3auuu: KreToK, OpraHu3moB, nonynauun. PasHoobpasuve
OTBETHbIX peakunin WUHOUMBMOYYMOB B KNETOYHbIX aHcambnsx u  nonynsumsix.
Knaccudumkaumsa Bosgenctsun. Cnabble (doHoBbLle) Bo3gencteus. Kocmuyeckme wu
nepuoanyeckme Bo3genctaeums. EctecTBeHHbIM pagnaumoHHbIA (OOH U YpOBEHb pagoHa B
cpege. NMpobnema o3oHOBOW Ablpbl. OM-13ny4yeHnss KOCMUYECKUX U 3€MHbIX UICTOYHUKOB.
MarHutHble nons ConHua, 3Be3n, ranaktuk n gpyrmx obbektoB BceneHHon. Liuknbl
COMHEYHOWN aKTUBHOCTU, UX BNUSHWE Ha 3emnio. CeBeT u BuMopuTMbl. Bruonoruyeckue
yacbl. [lenctBue onTudeckoro usnyyeHus. dotocmHTes B Mope. [puydnHbI
NMMUTUPOBAHUS NEPBUYHON nNpoayKumu. POTOMHrMOMpoBaHWE W POTOAECTPYKLMS.
doToperynaums pocta pacteHna. OnTuyeckne CBOMCTBA JIMCTbEB BbICLUMX PACTEHUN U
crnekTpanbHble MeToAbl OLUEHKM (PYHKLUMOHANBbHOrO COCTOSIHUS (POTOCUHTETUYECKOrO
annaparta. [encteme Y®- nsnydeHna. MonekynapHole MexaHu3Mbl (pOoToNoBpexXaeHUs
OHK npu gencteum Y®- nanydyeHns akonornyeckoro avanasoHa. KnetodHble cucTemMbl
penapaumm [OHK. ®oTonoBpexaeHne wn @oTopeakTnBauus MUKPOOPraHU3MOB.
KomGuHMpoBaHHOEe OencTBUE  U3NYyYEeHUs pas3HbiX OAWH  BOMH  Ha  KIETKy.
depmeHTaTMBHAA peaktmBauus. MonekynsipHble MexaHu3Mbl OeUcTBus oTonmasbl.
Obwasa duandeckas xapakTepucTuka MWOHU3NPYIOLLMX W3nyvYeHun. WanydyeHus Kak
WHCTPYMEHT 1ccneaoBaHuii CTPYKTYpPbl U CBOMCTB MOSeKysn. laMma- u peHTreHoBCKue
nyyn. PeHTreHOCTPYKTYpHbIM aHanus, nydeBad ynNbTpaMUKPOMETPUs, paguaumoHHO-
XUMMYeckne metoabl. YnbTpadumoneToBoe n BUANMOE nanyyeHus. Cnekrpockonus B YO
n Bugumon obnactu. JlasepHada CRNEKTPOCKOMUs, WCCrneoBaHUe 3NEeKTPOHHO-
BpaLlaTesSibHbIX CNEeKTpoB, POTOXMMUYECKNE MeToabl uccnepoBaHus. MHdpakpacHoe
nanyyeHve, WHgpakpacHasa cnektpockonus. Papguovactotel: CBY, YBY, BY, H4.
MukpoBonHoBas cnekTpockonuda, cnektpockonua J3lMP, AMP, aunanektpudeckas
CMEKTPOCKONNA, MeToAbl 3feKTponpoBoaHOCTU. Mcnonb3oBaHWe pasnnyHbiX BUAOB
N3nyyYeHnn B MeanLUmMHe, TEXHUKE U CENbCKOM X03A1UCTBEe. ECTECTBEHHbIN pagmaLOHHbIN
dOH 1 ypoBeHb pagoHa B cpefe. [Npobnema o3oHoBon Abipbl. IMU n SMIT KocMUyeckux
N 3eMHbIX UCTOYHMKOB. MarHuTHble nons ConHua, 3Be3q, ranaktuk n gpyrux o6bekToB
BceneHHon. Liuknbl CONMHEYHOM akTUBHOCTH, UX BrUsiHWe Ha 3emsto. CBeT 1 BMopUTMbI.
Buonorunyeckne yaceil.

Hay4yHasa cneumanbHocTb 1.5.4 Buoxumusa

MpeomeT 1 3agayn Guonormyeckon xmmun. MNMpmnpogHsle GUOMONEKyIbl: OCHOBHbIE
Knaccebl, CTpyKTypa u oyHKUNN.

AMMHOKMCIOTbI — CTPYKTypa, OnomeamuuHckoe 3HadeHne. AMWHOKUCAOTbI —
CTPYKTYpHble 6noku 6enkoB. Knaccudukaumss aMUMHOKMUCIIOT MO MOMSIPHOCTM U MO
BuonornyeckoMy 3HayeHu. HectaHgapTHbIE aMUHOKUCIIOTHI U UX 3HaveHne. Pusmko-
XMMUYEeCKMe cBOMCTBA aMnHOKMCNOT. Obpa3oBaHme NeNTULHbIX CBA3EN.

Benkun. BuomeamuuHckoe 3HadeHue 6GenkoB. [lepBudHasa cTpykTypa 6ernkos.
BTopuuHaa ctpyktypa 6enka n ee Tunbl. ONEeMEHTbl CynepBTOPUYHOM CTPYKTYpbI.
[omeHHaa cTpykTypa 6enkoB. TpeTnyHas CTpykTypa 6enka. AKTUBHbIN LeHTp 6enkoB n
CnocoBHOCTb K crneumdpuyeckomy B3aMMOOENCTBUIO C nuUraHgamMm Kak OCHOBa
Buonornyecknx QyHKUMn BGenkoB. YeTBepTMYHAs CTPYKTypa, KoonepaTUBHOCTb
PYHKUNOHUPOBaHWS NpoToMepoB. CBA3N, OTBETCTBEHHbIE 3@ (hOpMUPOBaHME CTPYKTYPbI
benka. [poctble wn cnoxHble 6enkn. Knaccudukauma 6enkoB No  PYHKUMSAM.
®dubpunngapHele 1 rnobynsapHele 6enku. CemenictBa 6enkoB. PU3MKO-XMMUYECKMNE
ceoricTBa 6enkoB. MeToabl BblAENEHUS U O4UCTKM BenkoB.

®depmeHTbl U ux GnomeguumnHckoe 3HaveHue. Kodbaktopbl (PepPMEHTOB: WOHBbI
MeTannos N kopepmeHTbl. Knaccudukauma gepmMeHToB U HOMeHKnaTtypa. EguHuubl



aKTMBHOCTN epMeHTOB. CrneunduyHocTb depMeHToB. PakTopbl, onpegenswowme
aKTMBHOCTb  (pepmeHTOB. ®PepmeHTaTUBHas KuMHeTMKa. 3aBUCUMOCTb  CKOPOCTHU
epMeHTaTUBHOM peakumm OT KOHUeHTpauumn cybctpata. YpaBHeHne Mwuxaanuca-
MeHTeH. OnpeaeneHue napametpoB Km n Vmax. BnuaHue Temnepatypsl 1 pH cpefbl.
NHrmbupoBaHne n aktmBauus depmeHToB. [MoHATMe 06 obpaTumom n HeobpaTmom
NHrMbnpoBaHun. MexaHn3Mbl KOHKYPEHTHOro, HEKOHKYPEHTHOro, GeCKOHKYpPEeHTHOrO,
CMELLaHHOro u cybcTpaTtHOro nHrmbmnpoeaHusa. MexaHnam bepmeHTaTMBHOMO Katanusa.
OHeprus aktusaunm oepmMeHTaTUBHbIX MPOLIECCOB (MO0 TEOPUM NEPEXOAHOro COCTOSAHNS
OnpuHra). akTopbl, obecneuvnBatome aPPEeKTUBHOCTb (hepMEHTATUBHOIO KaTanusa:
cOnmxkeHne ©n opueHTauus; HanpsbkeHne u  gedopmaums  (MHOYLMPOBaHHOE
cootBeTcTBUE). [MOHATNE O KUCNOTHO-OCHOBHOM UM KOBareHTHOM KaTanuse. Perynauums
aKTMBHOCTN epmMeHToB. OCHOBHblE NyTU perynsaumm akTMBHOCTU (PEePMEHTOB.
M3meHeHne KOHUeHTpaumm bepMeHTa B KreTke nyTemM perynsumm cCKopocTu ero cMHTesa
n pacnaga. Hoykuma wn penpeccus gepmeHToB. [lpeBpalleHne npogpepmMeHToB B
aKTUBHble epMeHTbl. PerynatopHble gepMeHTbl. Annoctepuyeckne epMeHTHI.
MpuHUMNBLI annocTepuyeckon perynaumn. Perynsaumst no npuvHumny obpaTHOM CBA3W.
KoBaneHTHas moaundukaumsa depmeHToB. AQCOpOUMOHHBIN M accounaTUBHO-
ANCCOUMATMBHBLIN MeXaHU3Mbl perynauum akTMBHOCTU pepMeHTOB. MHOXeCTBEHHble
MOSEeKyNsapHbIe dopmbl depMeHTOB. KomnapTmeHTanusauus depMEHTOB.
N3opepmeHTbl (M303nMbl). Vicnonb3oBaHne oepMeHTOB B MeanuuHe 1 oapmaumu.

AKTMBHble OMOMONEKynNbl: BUTaMUHbI, TFOPMOHbI. Buoxumunydeckme yHKUUN
BUTAMMHOB, UX MeTabonmyeckn akTuBHble POPMbl, BUTAMUHbI Kak npealecTBEeHHUKN
kKobepMeHTOB, porib B perynaumm obmeHa BewecTs. BogopactBoprMble BUTAMUHBI, MUX
KobepMeHTHble popMbl U ponb B MeTabonuame. YXnpopacTBOpMMblE BUTAMUHbI, UX
yyacTtue B meTabonuyeckux npoueccax. ABUTAMUHO3bI.

OpMOHbI. QHOOKPUHHBIE B3aUMOCBA3N. ['MNnoTanamyc - KOOPANHUPYIOLLNA LLEHTP
9HOOKPUHHOM cucTembl. CBorcTBa ropMoHOB. Knaccudumkaumnsa ropMOHOB NO CTPYKTYpE.
O6pasoBaHue NonMnenTUaHbIX TOPMOHOB 13 HeaKTUBHbLIX NpeALleCTBEHHUKOB. YPOBEHb
FTOPMOHOB B KPOBU U BpeMSI UX Xn3HW. CBA3bIBaHME FOPMOHOB CO Crneumnguyeckumm
peuenTopamMn. Y4yactme BHYTPUKINETOYHbIX BTOPUYHLIX MOCPEOHUMKOB B LENCTBUM
rOPMOHOB. Y4YyacTue LMKNUYeCcKoro ageHo3mHMoHodoctaTta B ENCTBUM agpeHanuHa.
["OpMOHanbHas perynaumsi CUHTe3a 1 pacnag rimkoreHa.

dusmonornyeckn BaxHble  yrrnesodbl. buomeguumMHckoe — 3HayeHue U
knaccudpukaums yrnesogoB. CtpoeHue n csonctBa. OCHOBHble yrreBOAbl MULLK, UX
nepesapuBaHne B Xenygo4YHO-KULLEYHOM TpaKTe.

®yHKUMN 1 0BMeH NunNuaoB. PU3MONOrMYECKN BaXkHble NMNnabl: GuomeanumHckoe
3HayeHue u knaccudpmkauma. CTpyktypa u cBoncTBa. [lepeBapuBaHue nvnuaoB B
XenyaodHO-KULWEeYHOM TpakTe.

O6wwme NpuHUUNBLI OpraHu3auuu KreTtoyHoro metabonuama. dasbl M cragum
mMeTabonumyecknx npoueccoB. CybkneToyHas nokanusaumss 1 oCoObeHHOCT NpoLeccoB
katabonmama wn aHabonuama. Ponb  BbICOKOSHEPreTUYECKNUX COeOUHEHUNn B
mMeTabonuame u yHKUMM KneTkn. ATP kak BaXKHEWLWMN akKyMyIAaTop U UCTOYHUK
9Heprun. buomembpaHsI.

Metabonuam yrnesogoB. LleHTpanbHble Nyt katabonuama YyrneBOAOB.
Mnkonus, ero aHepreTudeckn 6GanaHc, perynauus, GUOMeaUMUMHCKOEe 3HayveHue.
Cragun  rnukonmsa. AHa3pobHbIM M adpobHbin  rmukonua.  OkucnutTenbHoe
aekapbokcunupoBaHue nupyeaTta. Lukn Kpebca: nocnegoBaTenbHOCTb  peakumi,
XapakTepuctmka oepMeHTOB, ero posib Kak reHepatopa Bogopoda And AblxaTenbHoun
Lenn MUTOXOHAPUIN. SQHepreTnyeckas 3EKTUBHOCTb OKUCIIEHNSA MOSEKYIbI MHOKO3bI.

MeHTO30hochaTHbIM NyTb. OKUCAUTENBHBLIN U HEOKUCAUTESNbHbBIA 3Tanbl 3TOro
nyTn. BrvocuHTE3 rnoko3bl (FNIOKOHEOreHe3) U3 HeyrneBOAHbIX MNpeaLeCTBEHHMKOB.
PeuvnpokHas perynsaums rmukonusa W rroKoHeoreHesa. B3aMmocBasb rnvkonusa B



MbllILAX W rnoKoHeoreHe3a B nedveHu (uukn Kopu). Metabonuam rnukoreHa. Ponb
pasnu4yHbIX NyTen obmeHa yrnesodoB B perynsaumm ypoBHS IHOKO3bl B KPOBW.

BuoaHepreTuka. Buonornyeckoe OoKUCneHue n oKucnuTenbHoe
dochopunmpoBaHme. OkucneHme nupyesaTta u LMK TPUKapOOHOBbLIX KUCIOT Kak obuime
nyTm katabonuama yrneBOAOB, NUNMAOB, aMWHOKMCNOT. OkucneHne cybcTpaToB
depmeHTammn MUTOXOHOPUN. lMepeHoc 9JIEKTPOHOB, OKUCIIUTESTbHOE
docopunmpoBaHme n cuHTe3 AT®. CTpyKTypHasi opraHu3aLmsi NeKTPOHTPAHCMOPTHOM
uenu BHYTPEHHEN MUTOXOHOpPUASIbHOM MeMOBpaHbl. KoMnoHeHTbI
9NEKTPOHTPaHCNOPTHON Lenu. Komnnekcbl 3MeKTPOHTPAHCMNOPTHOM Uenu U ux
WHIMOUTOPbI.  MexaHu3aM  COMpsKeHUst  OKUCIeHMss U PocOopUNUPOBaHUS.
XemuocmoTtmyeckasa teopus Mutyena. OkucrneHne BHemuToxoHapuaneHoro NADH B
SNEKTPOHTPAHCMOPTHON Uenu npu ydacTum cybCcTpaTHbIX YEeNHOYHbIX MEeXaHW3MOB.
TpaHCNOpTHbIE CUCTEMbI BHYTPEHHEN MUTOXOHApPWUarbHOW MembpaHbl. [dbixaTenbHbIN
KOHTPOMb Kak OCHOBHOM MeXaHuU3M perynsuum  COMpPSDKEHUS  OKUCNEHUS U
docgopunmpoBaHus. KoadhdomumneHT P/O. PasobweHne OKUCNeHns n
docopunmpoBaHus. TOKCUYHbIE (POPMbI KUCIIOPOAA U FrEeHepUpPYOLLUME UX UCTOYHUKMN.
3HayeHne cBoboaHOpaauKarbHbIX NPOLECCOB B (U3MOMAOMN N NATONOMMKU KIETKW.
[eTokcukauma aktmBHbIX ¢opM Kucnopoga. PepmeHTaTMBHass M HedpepMeHTHas
aHTUOKCUAAHTHbIE CUCTEMBI.

MeTabonuam nMNNOoB. [B-OKUCMEHWE KUPHBLIX KUCOT. TpaHCnopT auusibHbIX
rpynn B MUTOXOHOPUKN. DHEpreTnka npouecca OKUCIEeHNs XNpHbIX kucnot. ObpasoBaHue
KETOHOBbIX Ten. bruocmHTes XupHbIX KUCoT. Ponb manoHun-KoA v ero obpasoBaHue 13
aueTun-KoA. MynbTndepMEHTHbIN KOMMMNEKC  CUHTasbl  XUPHbIX  KUCIIOT.
lMocnenoBaTenbHOCTb peakuMin CUHTE3a XUPHbIX KACIOT. Perynaumnsa cnHTesa >XMPHbIX
KMCnoT. MNanbMUTUHOBAA KUCMOTa Kak OCHOBHOW MPOAYKT AEWCTBUS CUMHTa3bl XMPHbIX
kncnot. MNpegcraBneHune o nyTax obpasoBaHUs NPoAyKToB ¢ bonee AANMHHOW YrnepoaHon
Lenblo, HEHACILWEHHbIX XUPHbIX KUCAOT, auunrivuepuHoB, rnvuepodochonmnmnaos.
dusmonornyeckoe 3Ha4eHne pes3epBnpoBaHna N MOBUAN3aLUK XXUPOB B XKUPOBOW TKaHW.

O6bmeH 6enkoB W aMUHOKMCNOT. AMMHOKUCIIOTbI - KOHEYHble NPOAYKTbI
nepesapuBaHus 6enkos. Katabonnam ammHokucnoTt. [lesaMmmHnpoBaHne aMUHOKUCIOT,
ero Tunbl. OKMCNUTENbHOE [Ae3aMuUHUpoBaHue, okcupaasbl L- u  D-aMMHOKMUCHIOT,
rnytamaTtaerngporeHasa. TpaHcamuHMpoBaHue, PYHKUNOHUPOBaHME
aMuHOTpaHcdepas, nupuagokcanb@ocdaT - KoOPepPMEHT B TpaHCAMUHA3HbIX peaKkunsax.
KonnektopHasa dyHKUMA rinytamata B MeTabonmyeckmx notokax asoTta. [nytamar kak
rMaBHbIN AOHOP aMUWHOrpynn B peakumsax nepeamuHupoBaHusi. OCHOBHble MyTU
HenTpanusauun ammuaka. LiMkn moudeBuHbl. [JekapObokcnnupoBaHMEe aMWHOKUCIOT WU
obpasoBaHne OMOreHHbIX aMWHOB (TMCTAaMWH, TPUNTAMWUH, CEPOTOHMH, ramMmma-
aMuHoMacrnsHas Kucnota), ux 3HadeHue. OCHOBHble NMyTM OMoOCMHTE3a 3aMEHUMbIX
aMUHOKUNCIOT.

O6MmeH HYKNeoTUAOB N HYKIEMHOBLIX KNCNOT. KaTabonnam HyknemHOBbIX KACKIOT,
NYPUHOBLIX N MNUPUMUOUHOBLIX HYKNeoTMaoB. KoHeuyHble npoayKTbl MpeBpaLleHnit
a30TUCTbIX OCHOBaHUKW, HapyLweHne nx obmeHa. AHabonuam HykneoTngos. Perynsaums
npoueccoB aHabonmMama HyKneoTUaoB.

CtpoeHnune [HK. KomnnemeHTapHble napbl a30TUCTbIX OCHOoBaHUW. Obpa3oBaHue
BOOOPOAHbIX cBA3en mexay ocHoBaHuamu. NonsgpHoctb OHK. BupycHas OHK v OHK
npokapnoTuyeckux Knetok. [Mnasmuabl. CTPYKTYpPHbIE T[EHbl, PEerynatopHble W
mexreHHble ydacTkm [OHK. OcobeHHocTn aykapuotuyeckon OHK (pesepBHble konum
reHoB, MOBTOpPSOLMECA  MOCNeAoBaTeNbHOCTM,  NCEBAOrEHbl,  NanMHAPOMbI).
HeTpaHcnnpyemble  nocnegoBaTenbHOCTM  (MHTPOHbI)  9YKapuMOTMYECKUMX  FEHOB.
Cynepcnunpanusauma [OHK. [lepBunyHas, BTOpuyHas, TpeTuyHas cTpyktypa [AHK.
O6pas3oBaHMe HyKINeoCOM C Y4aCTUEM [UCTOHOB. YPOBHW YMAaKOBKA XPOMOCOMBbI.
CTpykTypa XxpomaTuHa.



LleHTpanbHasa porma MonekynspHon 6uonormn. [MoHATME O pennukaumu,
TpaHcKkpunummn, obpatHon TpaHcKpunumn, TpaHcnaumn. eHeTnyeckas ponb PHK kak
nocpegHuka mexay reHamm n 6enkamu.

MonykoHcepBaTUBHBIN MexaHM3M pennukaumn. ITanbl cuHTeda [OHK. benku un
depMmeHThl, yyacTBywowue B pennukaumn. LHencteue [OHK-rvpas, [OHK-xenukas.
CTpykTypa pennvkaumoHHon Bunku. ®parmeHTbl Okasakm M 0COBEHHOCTU UX CUHTE3a.
AHK-nurasbl. OcobeHHOCTN pennukaumMm y Npo- u aykapuoTt. [lencterne Tenomepasbl.
NcnpasneHue owmnbok npu pennmkauuu.

Koampyrwouwme n Hekogmpyrowme PHK. UHdpopmaumoHHaa PHK n reHeTudeckun
kog. Ctpyktypa matpuyHon PHK (MPHK): nepBuyHas cTpykTtypa u gyHKUMOHArbHbIE
obnactn; TpexmepHas cTpyktypa. WHdopmocombl. TpaHcnopTHas PHK (TPHK) wu
amuHoaumn-TPHK — cuHteTtasbl. Ctpyktypa TPHK. Pubocomnasn PHK.

TpaHckpynumss  reHoB.  PHK-nonumepasa: 0coGeHHOCTM  CTPYKTYpbl U
PYHKUNOHUPOBAHME. JTanbl TPAHCKPUMNUMW: WMHULMALUSA, I3MOHrauus, TepMuHauus.
MpuHUUNBLI  perynaumm  TpaHcKpunuuu.  3HayveHMe  PakTopoB  TPaHCKpUMLUUW.
OcobeHHOCTN CTPYKTYPbI U PYHKLUNOHUPOBAHUS perynaTopHbix 6enkoB. PerynatopHble
HykneoTuabl. Mogenb onepoHa Ans ynpasneHus reHamn. PerynupoBaHue ¢ NOMOLLbIO
aHTMcmbicnoson PHK. OTnnums npouecca TpaHCKpUNUMW Yy NPOKapuoT M 3YKapuoT.
CTpyKkTypa 3YyKapuMOTHbIX MPOMOTOPOB. [lOCTTpaHCKPpMNUMOHHbIN npoueccuHr PHK.
CnnancuHr. MHrmbuTopbl TpaHckpunuuun. O6paTHas TpaHCKpUnumA.

CeoiicTBa reHeTu4eckoro koga. PnMbocombl NpoKapuoT 1 aykapuoT: CTPYKTypa u
dyHKUMOHUpoBaHue. MNMonupudocomel. ConpskeHHas TpaHCKpUnuusa-TpaHcnauus. Posb
TPHK kak agantepa, npasBuna peueccun. AKTMBaLMSA aMWHOKUCIIOT — MepBbliA aTan
TpaHcnsaumn.  AmuHoaumn-TPHK-cuHTeTasbl. AmuHoaumn-TPHK  kak cybcTtpaTtbl
WUCTOYHMK 3HeprumM ana cuHtesa 6enka. VHMumauma TpaHcnauun: dakTopbl, aTanbl.
O6pasoBaHue nHULMMpyoLWwero KomMmnnekca. PyHKUMOHaNIbHOE 3Ha4YeHne akuenTopHOro
M NenTMgHoOro Yy4yacTtkoB pubocombl. JTanbl  dnoHraumn. PakTopbl  3MOHrauuw.
TepMmunHauusa TpaHcnaumn. PunumsmHr-coaktopbl. NMocTpaHCRsaUMOHHBIA MPOLECCUHT U
agpecoBaHHbI - TpaHcnopT 6GenkoB. PHK, npekpawatowme cuHTe3 0O6enka npu
cBA3bliBaHUU pubocombl ¢ aedekTHbiM PHK-nocpeaHnkom. YHuuTOXEHUEe OedeKTHbIX
6enkoB XxBOCTOBOW nNpoTeason. MHrmbutopbl TpaHcnaumuu.

MeTonbl MONEKYNAPHOM BUOSIOrMK N UX NPUMEHEHUE B PasfIMYHbIX Cdhepax KU3HMU.
Ncnonb3oBaHne MONEKYNApHO-OMONOrMYECKUX 3HaHMKM Ana paspaboTkun cnocobos
ANArHOCTUKM N Tepanun pasnnyHbiX 3aboneBaHuin.

HayyHas cneumnanbHocTb 1.5.21 ®usnonorma 1 6MoxmmMms pacteHumn
dunanonormsa pacteHum - Hayka 06 opraHMsaumm n KoopanHaunn yHKUNOHaNbHbIX
CUCTEM 3efleHOro pacTeHusi. PU3BNKO-XMMUYECKUA, SKOMOMMYECKMA U 3BOSOLMOHHbBIN
acnekTtbl puamonorum pacteHmin. Ee 3agaya - no3HaHWe 3aKOHOMeEpPHOCTeM
XN3HeesaTenbHOCTU pacTeHU, packpbiTUe MOSIEKYNAPHBLIX OCHOB CITOXHbIX (OYHKLNA 1
MEXaHU3MOB UX perynauun B CUCTEME Lerioro opraHnama.

MeTogonornyeckne OCHOBbI huToduanonormn. PegykuMoHU3M, OpraHuumam u
WHTErpaTmaMm Kak nogxoapbl K U3y4eHuHo xunBbix cucteM. CodetaHme pasnnyHbiX YPOBHEN
nccnegoBaHnsa (CyoKMETOYHbIN, KIETOYHbIN, OpPraHM3MEHHbIN, BUOLLEHOTUYECKNA) Kak
HeobGxogumoe ycrnoBue nporpecca duanonornm pacteHun. Cneuudonyeckme meToapl
PUTODOU3NONOINM KaK HaAYKM.

OO6beKkT PU3NONOMMN PacTEHUN - JYKAPUOTHLIA OPraHun3m, OCYLLECTBSAIOLMIA
doToTpodHbIN 06pa3 xun3Hn. Cneuyndmka odbmeHa 3eneHbiX pacTeHNn MO0 CPaBHEHUIO C
APYTMMK  OOBbEeKTaMK,  XapaKTepusylwmMmmncss  oToTpodHbIM  06Pa3oM  KU3HMW.
KocMmudeckasn ponb 3eneHOro pacteHus.

OT1anbl pasBuUTUA PU3NONOrMN pacTeHN, X CBA3b C 00LLMM pa3suTnem ronorum
1 ¢ npakTnukon. OTeyecTBEHHbIE LWKOMbI (hn3nonoros pacteHnin. Pu3nonorns pacteHnm -



TeopeTndeckas OCHOBa paCTEHMEBOACTBA W HOBbIX oOTpacrnen 6GuoTexHonoruu.
®dunsnonornyeckne OCHOBbI  MNPOOYKTUBHOCTW  pacTeHun. [naBHble npobnemsbl
COBpPEMEHHOM (PUTODOU3NONOTUM.

Knetka Kak opraHuaM U1 Kak QarnemeHTapHas CTPyKTypa MHOIOKIIeTOYHOro
opraHuama - cpaBHeHue QyHKkumn. Cneundunyeckme OCOBEHHOCTU pPaCTUTENBHOW WU
XXWUBOTHOW KIeTOK. ABTOTPO(PHOCTb N reTepoTPOdHOCTb.

CTpyKTypHasi opraHu3aums KneTkM - OCHOBa ee BUOXMMUYECKON aKTUBHOCTU U
YHKUMOHUPOBAHUSA KaK LIENOCTHOM >XKMBOW CUCTEMbI. OBOSIOUMUA  KINETOYHOM
opraHuMsauuun Ha npumepe cpaBHEHUS MPOKAPUOTHON N 3YKAPUOTHOWN KITETKM.

MembGpaHHble cUCTEMbl KNEeTKM U MeMOpaHHbIA MpUHLMN ee opraHu3auuw.
CTtpykTypa n cBonctBa buonornyeckmx membpaH, nx ponb B KreTke (MpOHMLAeMOCTb,
CUCTEMbI aKTUBHOIO TpaHcnopTa, BUOCMHTE30B 1 NpoLeccrMHra Mmakpomonekyn). Mogenu
CTPYKTYPHO-PYHKLMOHANBbHON opraHumsauuu mMeMbpaH. Broxmmunyeckas n
YHKUNOHaNbHas pasHoKa4yeCTBEHHOCTb MeMbpaH.

OCHOBHbIEe CTPYKTYPHbIE 3N1eMEHTbI 3YKapUOTHOWM KINEeTKN.

Apnpo, ero opraHmsauma u - OYHKUMOHMpoOBaHWe. [eHeTuyecknn annapat
pactutenbHon kneTtkn. [lnactmabl M MUTOXOHOPUW. [MNOTE3bl MNPOUCXOXAEHUSN
KNeTouHbIX opraHenn. Bsaumopencteume  A0epHOro,  MUTOXOHOPUANbHOIO U
XJI0pOnfacTHOro reHoMoB. [1BOMHOM FEHETUYECKMI KOHTPOSb 3a CUHTE30M OEnkoB B
xfioponnactax 1 MUTOXOHAPUSIX.

Mnasmanemma. SHAonnasmatudeckas ceTb, annapaT [onboku, MuUKpoTena
(MepoKCUCOMBI, TIIMOKCUCOMBI, JIM30COMbI U Op.), BaKyosnu, UX CTPOEHUE N OCHOBHbIE
dOYHKUMN.

LinTockenet, 0COBEHHOCTUN €ro CTPOEHUS B CBA3M C BMONOrMYeCcKUMnN OYHKLIMAMM.

CTpoeHMe KNeTo4YHOW CTEHKU, €€ XMMUYECKMIA COCTaB M OCHOBHbIE (PYHKLMUM
(3awmTHasg, onopHas, pyHKUuMM B MOopdoreHese, TpaHcnopTe u ap.).

PU3MKO-XMMUYECKME CBOWCTBaA MNPOTONIasMbl U UX U3MEHEHUA B XXWU3HEHHOM
LUKIIE KNEeTKMW.

®PyHKUMOHAlbHbIE  B3aMMOLEWCTBUSA  PasfiMyHbIX OpraHouaoB  KNeTKW, uX
N3MEHEHNA B KIETOYHOM UUKIe 1 npu ee anddepeHuynaumn. PerynatopHble CUCTEMBI
KNeTkn.  BHyTpukneTouHble  dakTopbl  perynauum  obmeHa:  BGuoxmMmuydeckue,
reHeTudeckne, MembpaHHble. Perynaums ¢ yyvyacTMeM BTOPUYHBLIX MECCEHIXEepOoB.
KomnapTMeHTauusa katanuTtuyecknx cUctem n metabonumyecknx poHAOB Kak OAWH U3
MEXaHU3MOB perynsaumMm KneTodHoro metabonuama.

dusmonornyeckasn ponb abixaHns. Cneunduka gbiXxaHnsa y pacTeHUN.

PasButne npencrtaBneHUn O NpUpoAe MEXaHU3MOB M O MyTAX OKUCIIUTENbHO-
BOCCTAHOBUTENbHbIX MpeBpalleHnn B knetke. Katanutnyeckne cuctembl OblXaHUS
(oermpgporeHasbl, OKcuaasbl, OKCWUreHasbl, kKapbokcunasbl, TpaHcdepasbl W ap.).
MexaHun3mbl akTMBaLmMK Bogopoaa cybctpata u MONEKynspHOro Kucrnopoaa.

MuTtoxoHgpun. Wx cTpyktypa u  QyHKUMN. WN3MEeHeHue yrbTpacTpyKTypbl
MUTOXOHAPUN B 3aBUCUMOCTU OT (PYHKLIMOHAITbHOrO COCTOSIHUS OpraHu3mMa.

lMyTK OKUCNEeHus opraHMYecKMx BeLLEecTB B KreTke. YHudukauma cybctpaTtoB
AbixaHus. MexaHu3m akTMBauuu AbixaTenbHbliX CybCTpaToB, MyTW WX BKAOYEHUS B
npouecchbl BUONOrMYECKOrO OKUCIIEHNS.

OcCHOBHblE NyTU AuccUMUNSaUMM yrneBoaoB. [leHTO30MOHO-(hocdaTHbIM NyTb
OKMCINEHUS TMOKO3bl U €0 poSib B KOHCTPYKTUBHOM OBMeHe KNneTKW. [MUKONUTUYECKUIA
NyTb OKUCNEHWNHA; OCHOBHbIE CTaguM.

Mmukonus. LUnkn Kpebca. MunokcanatHbii unkn. MexaHnsmbl perynauum LUMKoB.

ONEKTPOHTPAHCMOPTHAA Uenb  MWUTOXOHOPWW: CTPYKTYpHas opraHu3auus,
OCHOBHbl€  KOMMOHEHTbl, WX  OKUCINUTESIbHO-BOCCTAHOBUTESIbHbIE  MNOTEHUMans.l.
KomMnnekcbl  NepeHOCYMKOB  3MEKTPOHOB.  AnbTepHaTMBHOCTb  KaTanuTUYECKUX
MEeXaHN3MOB BMONOrMYECKOro OKUCNEHUS.



OkncnutenbHoe docopunupoBaHue. EaonHctBO arieMeHTapHbIX
SHepreTMyeckux npoueccoB B XuBoW npupode. PoccopunmpoBaHne Ha YpOBHe
cybctpata u docdopunmpoBaHne B AbixaTenbHon uenn. OCHOBHblE MOMNOXEHUS
XEMUOCMOTUYECKOWN Teopun conpsikeHnss Mutyena. MembpaHbl Kak CTPyKTypHasi oCHOBa
BnoaHepreTMyecknx npoueccoB. TpaHchopMaLMa 3HEPrMm Ha  ComnpsiratoLmx
MeMbpaHax. ONeKTPOo-XMMUYECKUIA NOTEHUMan -ABmxkyLwas cuna ochopnnnmpoBaHus.
Perynaumsa anekTpoHHOro TpaHcnopTta v hocopmnmpoBaHms.

[bixaHne kak ueHTpanbHoe 3BeHO obMeHa BellecTB. 3HayeHue AblXxaHus B
KOHCTPYKTMBHOM MeTabonmame. CBA3b C ApYrMMu OYHKUNAMM KNeTkn. [lbixaHmue pocTa u
AblXxaHve noaaepXaHus.

KonunyecTtBeHHble Noka3aTenn razoobmeHa (normnoLieHme Kuecnopoaa, BolaeneHme
YINEKNCNOTbI, AblXaTenbHbIA KOIPUUMEHT 1 Ap.).

Perynauma pgbixaHusi. 3aBUCMMOCTb AbIXaHWs OT BHELUHUMX W BHYTPEHHUX
¢hakTopoB.

PasButne yyeHus o (oTtocuHTese. MWcTopunyeckoe 3HayeHue paboTt
K.A.Tummnpasesa.

CywHocTb n 3HavyeHne doTocuHTesa. Obuwee ypaBHeHMe (OTOoCMHTE3a, ero
KOMMOHeHTbl. Ponb poToCMHTE3a B Mpoueccax 3HepreTMyeckoro M nrnacTU4eckoro
obMeHa pacTuTenbHoro opraHuama. PoTOCUHTES Kak npoLecc TpaHcdopMaLmMm SHeprum
cBeTa B 9HEPIu0 XMMU4eckmx cesasen. Macwtabbl GOTOCMHTETUYECKON AEATENBHOCTM B
Guocdepe.

osontoums buocdepbl U POTOCUHTES.

CTpyKTypHas opraHusauusa potocnHTeTnyeckoro annapata. CTpoeHue nucta Kak
opraHa (poTtocuHTe3a, U3MeHeHusi B oHToreHese. XnoponnacTtbl. OCHOBHbIE 3NIEMEHTbI
CTPYKTYpbl XrfoponsiactoB (gBonMHasi MembOpaHa, MaTpuKkc, Tunakouabl, rpaHbl).
OHTOreHes xnoponnacTos.

OBOMOLUNA CTPYKTYpPbl (POTOCUHTETMYECKOTO annaparTa.

MUrMeHTHble CcUCTEMbI  (POTOCUHTE3MPYIOLLMX OpraHM3aMoB.  Xnopodunsibl.
XvMmundyeckasi CTpykTypa, cnekTparnbHble ceonctBa. OTaenbHble npeactaBuTenu rpynmbol
xnopodunnos. PacnpocTpaHeHue xXnopodunsioB cpeam passiMyHbIX rpynn opraHM3MoB.
®dyHkumn  xnopocpunnoB. OCHOBHble 3Tanbl GuocuMHTE3a MOSEKymnbl  xnopodwunna.
Xnopodunn-6enkoBble KOMMNIIEKCHI.

®dukobunuHel. PacnpocTpaHeHue, XuMUYecKkoe CTPOeHue, CrneKTparnbHble
ceoucTBa. Ponb B hoTOCKHTESE.

KapotnHonagbl. Xumnmyeckoe CTpoeHue, cBorcTBa. CnekTpbl MNOrMnoweHus.
®PyHKUUKN B poTOCUHTESE.

Perynauua 6uocmHTE3a NUrMEHTOB. 3aBMCUMOCTb OMOCUHTE3a MUIMEHTOB OT
WHTEHCMBHOCTU M KayecTBa cBeTa, cHabxeHusa CO2, O2 1 MUHEpanbHbIMU 3f1IEMEHTaMM.
ABneHne xpomaTmyeckon agantauuu.

®PyHKUMOHANbHOE M 3KONOrMYecKoe 3HadeHne CrekTpanbHO-pasnuyHbiXx opm
MUIMEHTOB Y (DOTOCUHTE3NPYIOLLIMX OPraHU3MOB.

MepBuYHbIE npoLeccbl POTOCUMHTE3A. INEKTPOHHO-BO3OYXXAEHHbIE COCTOAHUSA
MUIMEHTOB (CUMHIMETHOoe, TpunneTHoe). Tunbl Ae3akTusaunmn Bo30Y>KAEHHbIX COCTOSHUMN.
dnyopecueHuus. MexaHn3mbl MUrpauun 3Heprn B cucteme OTOCUHTETUYECKMX
MUrMEHTOB.

MpeactaBneHne o OTOCUHTETMYECKON eauHMUe. AHTEHHbIe KOMMEKCHI.
PeakunoHHble UEHTpbl, MOAENW WX CTPYKTYpHOW opraHu3auun. [MpeobpasoBaHue
SHEprMm B peakunoHHOM ueHTpe. OKMCNMTENbHO-BOCCTAHOBUTESbHbIE MpeBpaLLeHus
xnopodunsa peakunoHHOro LeHTpa.

ONEKTPOH-TPaHCNOpTHaa uenb  (POTOCUHTE3a, npupoda €ee  OCHOBHbIX
KOMNOHeHTOoB. [lpeacTaBrneHne 0 COBMECTHOM (PYHKLMOHUPOBAHUN OBYX (POTOCUCTEM.
O dbekTbl AMepcoHa. OCHOBHbIE (DYHKLMOHANbHbIE KOMMIEKCbI 3NEKTPOHTPAHCMOPTHON



uenm - ®C1, ®C2, untoxpom be/f kKOMNNEKC; nx CTpyktypa n dyHkumm. ObpasoBaHue
COeINHEHUI C BbICOKUM BOCCTAHOBUTESbHBIM NoTeHUmanom. CuctemMmbl (hOTOOKUCIEHNS
BOAb! U BblAeneHus kucnopoga npn oTocnHTese. Yyactme XMHOHOB, LmuToxpomos, Cu-
n Fe-npoTenaoB B peakuusax TpaHcnopTa 3feKTPOHOB. LInknuyeckne n Heuuknunyeckme
NMOTOKWN 9NEKTPOHOB, CUCTEMbI perynsauuu.

doTodocdhopunmpoBaHme. Xapaktepuctuka OCHOBHBbIX TMNOB
doTohoChHOopUNMPOBaHNSA - LMKIIUYECKOrO, HELMKINYECKOro, MCeBAOLMKITMYECKOrO.
MexaHn3m conpsikeHus aNeKTPOHHOro TpaHcnopTa n obpasoaHus ATO.

TemHoBasi ctagna poTocnHTesa. CBA3b PoTOCUHTETUYECKON accumunsummn CO2
C doToXMMmyeckumn peakuuamu. [lNpupoaa nNepBUYHOrO akuentTopa YrneKkUCrnoTbl.
Xnmusm peakumin umkna KanbBuHa, ero kroyeBble oepMeHThl. [1epBUYHbIe NPOaYyKTbI
doToCUHTE3a, ux npespawieHns. PereHepauusa akuentopoB CO». [NepBUYHBLIN CUHTES
yrnesogoB. dotogbixaHme. Lnkn Xatya-Cnaka-Kapnunosa. OcobeHHoctn C3- n Cy-
pacteHnn n CAM-tun metabonuama.

B3anMmocBsA3b pOTOCUHTE3a M MNPOLECCOB YCBOEHUS asoTa. PyHKUMOoHanbHas
ponb xnoponnacta. [1oTokn MeTabonnToB B XOPONMAacT n 13 Hero.

JKonornsa oTocuHTE3a. 3aBUCUMOCTb (POTOCUHTE3A OT BHELUHUX YCIIOBUK U
COCTOSAHUA opraHuM3ma. BnuaHue Ha poTOCUHTE3 TemnepaTtypbl, YCIIOBUN OCBELLEHUS,
coAepXaHus  YrmeKUCrioTbl, YCNOBUW MUWHEpanbHOro nuTaHus, BOAOCHABXeHUs.
KomMmneHcaumoHHas Toyka npy (POTOCMHTE3E U €€ 3aBMCUMOCTb OT OCOBEHHOCTEW
opraHnama. ACCUMUISILMOHHOE YNUCHO.

doTocMHTE3 M o6Was nNpoAyKTUBHOCTb pPaCTUTESNbHbLIX OpPraHU3MoB W UX
coobuwects. POTOCUHTE3 B OHTOreHes3e pacTeHud. Teopuss POTOCUHTETUYECKOW
NPOAYKTUBHOCTMW.

KynbTypa pacTeHuin B YCITIOBUSX UCKYCCTBEHHOIO OCBELLEHUS U NPWU NOBbILLEHUN
KOoHUeHTpaumm CO2 n Oz. ®OTOCMHTE3 B YCIOBUAX NPOMbILLIEHHON (OUTOTPOHUKN U B
3aMKHYTbIX CUCTEMaX Xn3HeobecneveHus.

oBonoums poTocrMHTe3a. XeMOCUHTE3. bakTepuanbHbii GOTOCUHTES.

3HayeHne BOAbl B XU3HeOesaATeNbHOCTU pacTeHUN. PacTeHus n KpyroBopoT BOAbI
Ha 3emne.

MonekynapHaa CcTpykTypa M duandeckme cBoMcTBa Boabl. B3anmopencrtsue
MOneKkyn Bogbl W OGuononumepoB, rugpatauus. CBobogHas M CBsi3aHHas BoAa.
dusmonornyeckoe 3HaYeHne pasnuyHbIX pakunm Boabl B paCTEHUN.

OCHOBHblEe  3aKOHOMEPHOCTM  MOrMoWeHna BoAabl  kneTkon. HabyxaHue
B1oKoNNOMAOB, OCMOC - ABMEHUS, Nexalime B OCHOBE MOCTYNNEeHNa BOAbl B pacTeHue.
TepmogmMHammnyeckue nokasatenu, onpegensoowme nosedeHVe BOAbl: aKTUBHOCTb
BOAObI, XMMWYECKMM nMoTeHumar, BOAHbIM noTeHuywan. CocTasnsawowme BOAHOMO
noTeHuMana: OCMOTUYECKMIA NOTEHUMAn, MaTPUYHbIN NOTEHUMAnN, NoTeHunan aBneHus.
pagueHT BOAHOrO noTeHuMana Kak ABUXyllas cuna nocTynneHna u nepeaBukeHus
BOAbl B cUCTEMe "noyBa-pacTteHme-atmocdepa”, B KneTkax, TKaHsX 1 LLefIoM pacTeHUN.

MexaHun3am nepenswxeHust Boabl Mo pacteHuto. [yt GnuxkHero n ganbHero
TpaHcnopTa. [ABMXyLine cubl BOCXOLSLLErO TOKa BOAbl B pacTEHUN. BEPXHUIN U HXKHUIA
KOHUeBble auratenu. KopHeBoe faBreHve, MeXaHuM3M ero pasBuTus U 3Ha4yeHue B
XW3HN pacTeHun. HataxeHue BoAbl B coOcCydax; 3HA4YeHWe CUn  MOSEKYrNsipHOro
cuenneHus.

Bbigenenne Bogbl pacteHuem. [yTTauus, TpaHcnupauus. dusmnonormyeckoe
3HayeHne aTMX npoueccoB. KonuyecTBeHHble  nokasaTenu  TpaHCnupauuu:
WHTEHCMBHOCTb, MNPOOYKTUBHOCTb, TPAHCMUPAUMOHHBIN KO3IPUUMEHT. YCTbUYHAA W
KyTUKyNsipHast TpaHcnupauus. CTpoeHne yCTbuL, U MeXaHU3Mbl UX OBWKEHUN, BNUsIHUE
cBeTa. YCTbMYHOE M BHEYCTbUYHOE perynMpoBaHue TpaHcnvpaunn. BnnaHme BHELHMX
drakTOpOB (CBETA, TEMNEpaTypbl, BAAXXHOCTN BO3a4yXa M NOYBbI U AP.) HA UHTEHCUBHOCTb
TpaHcnmpaumn. CyTOYHbIM X0 TpaHCcnupauum.
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Okornorns BogoobmeHa pacTteHun. OcobeHHOCTM BogoobmeHa y pacTeHwui
PasHbIX 3KOSIOrMYecKnx rpynn (KcepoduTtoB, Me30mUTOB, MMrpodnToB, ranouTos) m
nyTW agantauyuun pacTeHUn K BOGHOMY aeununTy.

Ponb pacteHMn B KpyroBopoTe MUHeEpasribHbIX 3NeMEHTOB B Ouocdepe.
MoTpebHOCTE pacTeHW B anemMeHTax MuHepanbHoro nutaHusa. CopepxaHue u
COOTHOLUEHNE MWHeparbHbIX 3fIeMEHTOB B MOYBE U B pacTeHUAX WU pakTopbl, WX
onpegenstowue. Knaccudpukaumm anemeHToB, Heobxoanmbix Anga pacteHnn. OCHoBHas
PYHKUMA MOHOB B MeTabonname: CTpyKTypHas u Katanutmyeckas.

[MoyBa kaK WCTOYHMK MWHeparbHbIX 3fIEMeHTOB. TBepaas asa nouBbl,
NMOYBEHHbBIN PacTBOP, COCTaB M CTPYKTYpa MOYBEHHOIO NOrNOLLAoLLIEro KOMMeKea.

KopeHb Kak opraH normnoweHUsi MMHeparsibHbIX 9N1eMEHTOB U BOAbI, @ Takke MecTo
cneungunyecknx cmHTesoB. Cuctema B3amMmonencTans "KopeHb-noysa". POCT KOpHSA Kak
OCHOBa MNOCTYMMEHNA MUHEPASbHbIX 3NIEMEHTOB.

BnwxkHuin  TpaHCNOPT WMOHOB B TKaHAX KOpHA.  CuMnnactuyeckun u
anonnacTtuyeckun nytn. JansHuin TpaHcnopT. Bocxogsiwee nepeasmkeHne BeLwecTB Mo
pacTeHuio: NyTM M MexaHu3ambl. [lepepacnpegeneHve u peyTunusaumsa WMOHOB B
pacteHun. [locTynneHne W npeBpalleHUss WOHOB W AblxaHue. B3anmocBssb
MUHeparibHOro NMTaHus ¢ NpoueccamMmn pocta u pasBuUTUS pacTeHUN.

MexaHn3m nornoweHnss noHoB. Pornb npoueccoB anddysnm n agcopbumm, mnx
xapakTtepuctuka. [lloHAaTMa BogHoro cBobogHoro npoctpaHcTBa M [JOHHAHOBCKOro
cBOOOAHOrO MPOCTPaHCTBA. TpaHCMOPT WMOHOB Yepe3 nnasmaTtuyeckyto mMembpaHy.
[MaccuBHbIM NepeHoc. AKTUBHBIM TPAHCMOPT MOHOB (MEPBUYHBIN Y BTOPUYHBIA aKTUBHbIN
TpaHcnopT). YpaBHeHne HepHcTa. [BuxXywme cunbl TpaHCnopTa WMOHOB U GOOpPMbl
notpebnsemon aHeprun. MexaHu3mMmbl TpaHcnopTa MOHOB Yepe3 MembpaHbl: ATdasbl,
pefoKc-Lenu, MOHHbIE KaHarnbl, NOPTEPHbIE CUCTEMbI (CUMMNOPT, aHTUMNOPT, YHUNOPT).

KnHeTuka npoueccoB norfoweHusi. Yyactme MeMOpaHHbIX CTPYKTYP KNeTKu B
NOrMoLweHMn 1 KomnapTMmeHTauum moHos. Ponb Bakyonu. lNuHouuTo3. B3anmocssasb
NpoLEeCCOB MNOrMOLEHNS BELLECTB KOPHEM C APYrMMU (PYHKUMSAMU pacTeHuUs (ObIXxaHueM,
¢OTOCUHTE3OM, BOAOOOMEHOM, BMOCMHTE3aMK, POCTOM 1 Ap.).

dusmonornyeckas n bmoxmmmyeckasa posib OCHOBHbIX 3f1IEMEHTOB NUTaHUSI.

A30T M ero 3HadeHue B XMU3HWU pacTeHun. KpyroBopoT asoTa B npupoae.
NcTouHnkn asota ana pacteHuin. CumbuoTtnyeckas dukcaumss MONeKynsipHoro asora.
CTpyKTypHas u oyHKLUMOHaNbHasa xapakTepuctmka HUTporeHasbl. MuHepanbHble hopmbl
asoTa, ucnonb3yemble pacteHnem. PepMeHTHbIE CUCTEMbI, y4aCTBYHOLLME B YCBOEHUMU
HUTPATOB, PErynsauns Mx CUHTe3a U akTUBHOCTU. Buoxmmudeckne nytm accumunsaumm
amMmmuaka B pacteHun. CMHTe3 aMMHOKUCIOT, aMUAOB, peakuun nepeamuHUpOBaHUS.
3anacHble 1 TpaHCNOPTHbIE (POPMbl MUHEPANBbHOMO M OPraHMYEeCcKoro a3oTa, HakonneHne
HUTPATOB B TKaHAX. KpyroBOpoT a3oTa No pacTeHuto.

A30THbIN OO6MEH 1 AbixaHue. A30THbIM OOMEH M POTOCUHTES: B3aMMOLENCTBUE
a30THOIO U YrnepoaHoro NOTOKOB; POSb NEPBUYHBIX peakumin POTOCMHTE3a B YCBOEHUM
OKWCINEHHOro a3oTa.

Cepa. OcHOBHble COEAMHEHUSI Cepbl B pacTeHUWU, UX POfib B CTPYKTYpPHOM
opraHuMsauun KreTku, ydacTue B OKUCIIUTENbHO-BOCCTAHOBUTENbHbBIX peakuusiX.
NCTouHMKM cepbl Onda pacTeHusi. MexaHn3M BOCCTaHOBIIEHMST CyNb(aToB, OTAENbHbIE
aTanbl npouecca, PepMeHTHbIE CUCTEMBbI.

docdop. 3HaveHne pasHbix TMNOB hocthopcoaepKalmx COeaqMHEHNN B KIETKE.
MocTtynneHune docdopa B KNETKY, NyTW €ro BKIIKYEHNS B OOMEH. YyacTme CoeanHeHun,
cogepxawmx doccop, B 06pa3oBaHNN KIETOYHbIX CTPYKTYP, (PEPMEHTHbLIX CUCTEM.
Makpoapruyeckne coegnHenuns gocdopa, nx posnb B 3HEPreTU4eckoM obMeHe.

Kanuin, ero 3HayeHne B oOMeHe pacTUTENbHOro opraHuama. BnnaHue kanusa Ha
dur3nyeckne CBOWCTBA MpoTonnasmMbl, HA (PEPMEHTbLI YrneBOoAHOro obmeHa, CUHTE3
6enkoB n gp. Ponb kanua B noggepxaHum MOHHOro 6anaHca B TKaHAX, B npoueccax
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ocMoperynsaumu.

Kanbumn. CTpykTypoobpasoBaTenbHas ponb Kanbums. Yyactme B obpasoBaHUm
KNEeTOYHOW CTEHKMW, MOAAEPKAHUN CTPYKTYPHOM LEeNOCTHOCTM MeMbpaH u perynaumm mx
npoHuuaemocTn. PerynsatopHas posnb KanbLuus.

MarHuin. ®opmbl  y4actuss MarHuss B MeTabonuame. MarHuin B cocTaBe
xriopodunna. Yyactue B peakuusix nepeHoca pocaTHbIX rpynn, B oOpMMpoOBaHUMU
YHKLNOHASTbHO-aKTUBHBIX KNETOYHbIX CTPYKTYP.

MukpoanemeHTbl. [peactaBneHns o ponn MUKPOSNEMEHTOB B MeTabonuame
pacteHnin. MeTannbl Kak KOMMOHEHTbl MPOCTETUYECKUX TPYMn M KakK akTuBaTopsbl
depMeHTHbIX cucteM. OCOBEHHOCTM MOCTYMMEHUS MWKPOINIEMEHTOB B pPacCTeHUS.
duanonormyeckasa posnb xenesa, Mean, MapraHua, monnbaeHa, umHka, 6opa n gpyrmx
MUKPOSMEMEHTOB. Y4acTne MUKPOINEMEHTOB B (POPMUPOBAHUM U (DYHKLUOHUPOBAHUM
3NEeKTPOHTPAHCMNOPTHLIX uenen POoTOCUHTE3a WU AOblXaHUS, B a30THOM W YrrneBOAHOM
obMeHe, B pOCTOBbIX Mpoueccax 1 Apyrnx peakumsax metabonmama.

BoaHas, necyaHaa n noyBeHHas KynbTypbl, UX MNPUMEHEHWe B uanonorum
pacteHui. [luTaTenbHble cMecu. PU3NONOrNYecKkn Kucnble n pranonornyeckn OCHOBHbIE
conn. Bsaumopgenctesue - WMOHOB  (@HTArOHW3M,  CUHEPrusMm,  agauTUMBHOCTD).
dunsmonormyeckme 0CHOBbI MPUMEHEHUS yaobpeHnia. maponoHuka.

3HaueHne pabot [O.H.MpaHuwHukoBa u [0.A.CabuHuHa B co3gaHun Teopuum
MUHEpPanbLHOro NUTaHUA.

KopHeBoe nuTaHMe Kak Ba)KHEWMLIMW (pakTop ynpasBneHuUs NPOAYKTUBHOCTbIO U
Ka4yeCcTBOM ypoxas. [eHoTMnn4eckne pasnnynsa B MMHepanbHOM NUTaHUKU pasHbIX BUOOB
N COPTOB.

MoHATME O BOCXOAAWEM W HUCXOAALEM TOKax BewecTB B pacTEHUW.
MepenBmxeHne opraHNYeCcKuX BewecTB. brnvxHuin n ganbHUin (NO3MHbIN) TpaHCNOPT
acCCMMUIIATOB.

TpaHcnopTHble opMbl BelwlecTB. BO3MOXHbIN  MexaHuU3M W perynsaumsa
¢I03MHOro TpaHcnopTa. 3aBUCMMOCTb TPaHCMNopTa BELWECTB OT TeMnepaTypbl, BO4HOrO
pexuma, MMHepanbHOro NUTaHUS.

[OHOpPHO-aKUenTopHbIE B3aUMOAENCTBUS W POSib TPAHCMOPTHBIX CUCTEM B
NHTerpaumm usmonormyecknx PyHKUNN LLesioro pacteHus.

OnpepeneHne noHatTvh "poct" n "passutme" pacteHun. [lpobrnema pocta u
pPas3BUTUS Ha KNETOYHOM M MOSMEKYNAPHOM YypoBHAX. CyllecTBOBaHME OpraHn3Ma Kak
pa3BepTbiBaHNE BO BpEMEHW reHeTUYeCKoM nporpamMmmbl. Bosgencrane Ha aToT npouecc
BHYTPEHHMX N BHELUHNX (DaKTOPOB.

O6Lwpme 3aKOHOMEPHOCTUM pOCTa, TUMbI pocTa y pacTeHun. OpraHmM3aumsi MepucTemMm
KOpHs 1 cTebnsa. PocT n gesstenbHOCTb MepucteM. KuHeTuka pocToBbIX MPOLECCOB U UX
csoucTBa. Putmuka, 6uonormnyeckme vacol. Koppensaumn. MNonspHocTe. PereHepaumsi.

PocT pacteHuin n cpega. BnusHne TemnepaTtypsbl, cBeTa, BO4bl, ra30BOro coctasa
aTtMocdepbl, AIEMEHTOB MUHEPANbHOMO MMTAHUSA Ha POCTOBBIE MPOLIECCHI.

KneTo4Hble ocHOBbI pocTa. Pa3bl pocTa KIeToK N UX XapaKkTepucTukn. MIameHeHns
Mopdbonornn n metabonmama npu NPOXOXAEHUN Kaxaon gasbl. [ToHATUE O KNeTOYHOM
UuKre, BIMSHUE pasnnyHbiX (PaKTOpPOB Ha JerneHune Knetok. PocT knetknm B pase
pacTsHKEHUSA, MEXaHN3M AENCTBUS ayKCUHA Ha 3TOT npouecc.

OnddepeHumpoBKka KreTok W TKaHEW; KoMMneTeHuma W geTepMuHaums.
AndbdepeHumanbHaa aKcnpeccuss reHoMa Kak (pakTtop peanu3aumm reHeTuyeckux
nporpaMmm passuTus. TOTUNOTEHTHOCTb PACTUTESIbHOWN KITETKMU.

Cuctembl perynsaumm yHKUUN Lenoro pacteHus: Tpodudeckasi, ropMoHarnbHas,
anekTpuyeckas. [JoMuHuMpyoWmne LUeHTpbl 1 dusnonorndeckme rpagneHtol. Cuctemsl
BOCNPUATMS W nepefaynm curHanoB. CUCTeMbl CBA3EW U PErynsaTopHbIX KOHTYPOB.
ONeMeHTbl TEOPUN CIOXHbBIX CUCTEM U UX NPUMIOXKEHNE K aHanNn3y CUCTEM perynaumm B
pacTeHun.
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MexaHusm perynsumm  poCTOBbIX npoueccoB. PUTOrOPMOHbI  (ayKCUHbI,
rmbbepennivHbl, UMTOKMHWUHBI, abcumn3oBasa KMcnoTta, 3aTUNeH, bpaccmHocTepouabl), Ux
CTpoeHue, OuocuMHTE3, TpaHCcnopT, dwuanonornyeckoe pencrene. MonekynspHble
OCHOBbI JENCTBUSA TOPMOHOB M MHIMOMTOPOB poCcTa pacTeHnin. Baanmogencrame mexay
pasnUYHbiMM  ropMoHamn. CUHTETUYECKME perynaTtopbl UM UHIMOMTOPbLI  pocTa
(repbuumnabl, peTapgaHTbl, MOPAKTUHBI), UX NPaKTUYECKOE NPUMEHEHNE.

PocTtoBble 1 TypropHble ABMXEHUS pacTeHun. Tponnambl (pOTO-, reo-, aNeKTpo-,
TepmoTponuambl). FopMoHanbHasa npupoga TponuamoB. Hactumn. CencmoHacTudeckmne
ABWXKeHus.  PasgpaxumocTb;  (PUTOXpPOMHAA UM KPUNTOXPOMHas  CUCTEMBI;
3NeKTPOoPM3NOoIIorMyeckmne npoLeccsl.

Kn3HeHHbIn  uMkn  BbICWKMX  pacTeHu. OCHOBHble 3Tanbl  OHTOreHesa
(3MOpUOHanbHbIN,  HOBEHWUITbHBIN,  PEnpPOAYKTUBHBLINA,  3PEenocTW, CTapeHusl), ux
Mopdponiornyeckmne, duanonormdeckne n metabonuyeckne ocobeHHocTn. CocTtosaHue
MOKOS Yy pacTeHui. Tunbl NOKOSA N UX 3HAYEHUE A1 XXU3HEeAEATEeTbHOCTU pacTeHUN.

MexaHn3ambl MopdooreHesa pacTeHun. WHAYKUMS TeHeTUYeCcKuX nporpamm,
MOpdOoreHeTUYeckue rpagnueHTbl U OpUeHTaL M KNeToK B NpocTpaHcTee. LlenoctHocTb n
KOppensaTMBHOE B3anMOoAencTame opraHoB. Pusmonornyeckne n MonekynspHsle OCHOBbI
ambpuoreHesa pacteHnin. CospeBaHue 1 npopactaHne ceMsiH Kak gasbl MopdoreHesa.

BHyTpeHHMEe 1 BHelwHWe aKkTopbl, onpegensiowne nepexoq pacTteHun oT
BEretaTMBHOrO pasBUTUA K reHepaTuBHoMy. WHOykuMs uBeTeHusa. HAposBusauus.
doTonepmogmsm. Ponb pnToXpoMHON cUCTEMbI B (pOTONEPUOANYECKUX peakLmsax. Tunbl
doTonepmnogudeckon peakumn. [lpupoga dnopanbHoro ctumyna. [unoTtesbl o
BGUKOMNOHEHTHOM npupoae nopureHa, 0 MHOTOKOMMOHEHTHOM KOHTPOSE LBETEeHUS.
LiBeTeHMe kak MHOrocTyneH4aTbll Mpouecc. JBoKauus UBETEeHUS N ee perynauus.
Mogenb nepeknovYeHns reHHOW akTUMBHOCTWU. 3aknagka U pocT COuBETUM U LBETKa.
OnnopgoTBOpEHUME.

HetepmuHaums nona. [eHeTuyeckne, EHOTUNUYECKNE U TOPMOHAsIbHbIE
drakTopbl, onpeaensowmne non y pacteHnn.

®duanonorma  BereTaTUBHOrO  pas3MHOXeHusi.  PasaMHOXeHue  KnybHamwu,
NyKoBULAMMN, KOPHEBULLLIAMU, yCaMU, OTBOAKAMU N YepeHKaMMU.

KynbTypa nsonmpoBaHHbIX 3apofbllLen, OpraHoB, TKAHEWN, KNEeTOK, MpOTonacToB
Kak mMogenb NS M3y4eHUsa npoLeccoB pocTa M pasBuTuA. bronorns msonmpoBaHHbIX
KNeToK M TKaHew, KrneTodHast buotexHonorus. Micnonb3oBaHme MeToAa KynbTypbl KIETOK
ANS N3y4eHns BUONOrMKn KNeTkn u NOHUMaHUs B3aMMOOTHOLUEHUW 4YacTu U Lenoro npu
PYHKUNOHUPOBAHUM KITETOK B PaCTUTENIbHOM OpraHm3me.

lMyTM nNpakTU4ecKoro WCMonb30BaHUS  KynbTypbl  pPacTUTENbHbIX  KMETOK
(ocBOBOXOEHNE OT BUPYCHbIX MHAEKUNA, MacCoBOE pPasMHOXEHWEe, COXpaHeHue
reHopoHOa peakuMx BUMAOB, NonyvyeHne Guomacchbl KNeToK-MpOoOyLEHTOB MpakTUYecKu
BaXXHbIX BELLECTB.

YCTONYMBOCTb Kak MpucnocobneHne pacTeHUn K YCOBUSIM CyLLECTBOBAHUS.
OTBeTHble peakuuMum pacTeHu Ha genctsne HebnaronpusaTHbiX ¢akTopoB. O6wme
NPUHUMNBLI afanTUMBHbLIX PeakuMi pacTEHWA Ha IKOMOrMYEeCKUMn cTpecc (U3MeEHeHue
9KCMpPEeCcCMM TEHOB W BKIIKOYEHWE CUHTE3a CTPECCOBbIX, MeMOpaHHbIX, CTPYKTYPHbIX
GenkoB; NepecTporikn MemMOpaHHbIX CUCTEM U PU3MONOMMYECKMX MPOLIECCOB; CUHTE3
NPOTEKTOPHbIX coeauHeHun n ap.). buoxmmwuueckas agantaumsa. [yTv nosbieHUS
YCTONYNBOCTU PaCTEHUMN.

Peakumss pacteHun Ha TemnepaTypy. BrnvsHue HU3KMX NOMOXUTENbHbIX
TemnepaTtyp (XONoL4OyCTOMYMBOCTb PACTEHWUIN), HU3KUX OTpULATEmNbHbIX TemnepaTtyp
(MOpPO30yCTONYNBOCTb pacTeHun) " NOYBEHHO-KNMMMaTUYECKNX drakTopoB
(3MOCTOMKOCTb pacTeHUI), BbICOKUX MOMOXUTENBHbLIX TeMnepaTtyp ((kapoyCTOMYMBOCTb
pacTeHuin). 3akanmBaHue pacTeHUNn.

Peakunsa pacteHnin Ha BOAHbIA AeduUUT (3aCyXOYyCTOMYMBOCTL PacCTEHUN).
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ATMocdepHada n nouBeHHas 3acyxa. [pucnocobneHne pasnnyHbIX KCEPOMUTHBIX (HOPM
N Me30(PUTHBLIX PaCTEHU K HU3KOMY BOLHOMY MOTeHUuMany u rurpouToB - K MTMNOKCUMN.
MyTn agantaumm pacTeHU K rmno- 1 aHOKCUM.

Peakums pacteHuin Ha BbICOKOE cofiepXaHue coren B NoYBe (ConeyCcTonYMBOCTb
pacteHun). Tunbl 3aconeHns noys. Knaccudukaumsi pacTeHUW MO OTHOLUEHU K
3aconeHuno noye. MexaHusmbl agantaumMm ranoUTHbIX OpPraHM3MOB K COMSM.
Ocob6eHHOCTN 3arpA3HEHUST MOYB TSXKENbIMUM MeTannammn. TOKCUYHOCTb UX ANS BbICLUMX
pacTeHun.

PagnoyctonymBoCTb pacTeHUn 1 ee MeXaHU3MbI.

3arpasHeHne aTtmocdepbl CEepHUCTbLIM ra3oM, OKCMAaMu as3oTa W yrrnepoaa,
coeanHeHnamu topa n ap. TOKCUMYHOCTb UX AENCTBUS Ha pacTeHnsa. PopmupoBaHme
YCTOMYMBOCTM K rasam (perynupoBaHue WX MNOCTYNreHus, nogaepxaHue
BHYTPMKNETOYHOrO roMmeocTasa, AeTOoKCuKaums obpasyoLmxcs a40B).

dusnonornyeckne n BUOXMMUYECKNE OCHOBbBI YCTOMYMBOCTU BbICLUNX PaCTEHUN K
naToreHHbIM MUKPOOpraHMaMam u gpyrum 6notmyeckum pakropam. KOHCTUTYLIMOHHbIE U
WHOYUMPOBAHHbIE  3alUTHble  cBOWCTBA. [lpnoOpeTeHHbIi  (MHAYLMPOBaHHbLIN)
NMMYHUTET.

Hay4yHasa cneunanbHocTb 1.5.9 botaHuka

Hapguapcteo NpokapuoTbl. ObLwasa xapaktepuctmka (CTpoeHue KreTku, crnocoobl
NUTaHUS, Pa3MHOXEHUS, OCHOBbI CUCTEMATUKM). JBOSOLUMS OpraHn3aunim n CTpykTyp B
noguapctee. Hactosiwme sBogopocnun. PasaMHOXeHME U XU3HEHHbIE LMKbl BOAOPOCHEN.
Jkonorus Bogopocnen. 3HadeHne BOAOPOCNEN B MNpUpPOAE W B XKU3HW YeroBeka.
OcoBeHHOCTN CTPOEHUs KIeTKM U BereTaTUBHbIX OpraHoB rpnboB, nx cesoeobpasve u
BMaon3MeHeHusi. Cnocobbl pasamHoxXeHus rpnboB. BeretatneHoe, 6ecnonoe 1 nonosoe
pasMHOXeHne. Jkonorna rpmboB. 3HadeHne rpuboB B MPUPOAE M KU3HU YenoBeka.
Mecto rpuboB B CUCTEME OpraHMYecKoro Mmupa, pasnuuHble B3rMa4bl Ha  UX
npoucxoxaeHune. Knaccudpukaumsa rpubHbIX opraHMsmoB. Huswme u BbiCcLUME TPUBHI.
PactutenbHas knetka. [naH ctpoenuns n moponoro-punanonornyeckne oCobeHHoOCTH.
PactutenoHole TkaHu. OCHOBHble Tunbl W npobnembl knaccudpukaumm. O6was
xapaktepuctuka nobera. naBHble meTamopdo3bl nobera m ero vacten. O6wias
xapakTepuctmka KopHsi. MeTtamopdo3bl KopHen. LiBeTtok. [MnaH  cTpoeHus,
XapakTepucTrka aHgpoues u rmHeued. MeTtoabl onucaHns CTpyKTypbl LiBeTKa (popmyna,
anarpamma). Cemsa (CTpoeHue n PyHKUMN, TUNbl CEMSAH OOHOOOSbHBIX U ABYAOMbHbIX
pacteHunn). Nnopg (cTpoeHne, nogxoapl K Krnaccudukaumm, cnocobbl pacnpoCTpaHeHUs
nnogoB M cemsiH). OCHOBHblE OTNNYMS BbICLUMX PaCTEHUA OT HU3LWMX. [lepBeHLbl
HazeMHown doriopbl — oTAenbl Rhyniophyta, Zosterophyllophyta: obwasa xapakrepucTtuka,
npeactasutenn. LiMkn pasButnsa BbICLUMX paCTEHUR, ero npoucxoxgeHue. MpuyunHbl
NpenMyLLeCTBEHHOrO pa3BUTUS cnopoduta B ycnosusax cywun. Obuias xapaktepucTunka
oTgena Bryophyta kak rameTogMHaMmM4yeckor JIMHUM 3BOSIOLMN BbICLUMX PaCTEHUN.
PaspgeneHune Ha knaccbl U NOAKNACChI, X KpaTkasa xapaktepuctuka. 3HadveHune. Obuwasa
Xxapaktepuctuka otgena Lycopodiophyta. CpaBHuUTenbHas xapakTepucTuka Krnaccos
Lycopodiopsida, Isoetopsida. Bbimepwure nnayHoBugHble. 3HadeHue. Obuias
xapaktepuctmka otgena Polypodiophyta. KpaTkas xapakTtepucTuka  KrnaccoB
Ophioglossopsida, Marattiopsida, Polypodiopsida: OCHOBHble npeacTaBUTENMN,
pacrnpocTpaHeHue, OCOBEHHOCTUM  CTPOEHUA  CnopouMTOoB UM ramMeToquUTOB.
FonocemeHHble. ObLiasi xapakTepucTuka, OCOBEHHOCTM pasBUTUS FrameToUTOB Ha
npumepe Pinus sylvestris. CoBpeMeHHOe pasgeneHne Ha KracCbl U UX KpaTkas
XapaKTepuCTUKa: npegcraBuTenu, pacrnpocTpaHeHue, 3HayeHwue. Obwas
Xapaktepuctmka otgena Magnoliophyta. OTnuMuMa MNOKPLITOCEMEHHbLIX OT  APYrnx
OTAENOoB BbICLWIMX pacTeHui. CpaBHUTENbHAA XxapakTepucTmka knaccos Magnoliopsida,
Liliopsida. PasgeneHne Ha nogknaccbl. COBpeMeHHble NpeaCcTaBeHUs O XU3HEHHbIX
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dopmax pacteHmn. OcobeHHOCTM ABOWNHOrO OMMOAOTBOPEHUSA Y MOKPbITOCEMEHHbIX
pacTeHun.

HayyHas cneuymanbHocTb 1.5.12 3oonorus

Obwan xapakTepuctuka npocTtenwmnx. BaxHenwme o0co6eHHOCTU OCHOBHbIX
TMNOB M KnaccoB. PasHoobGpa3sne obpasa XW3HM W 3KOMOrMyeckon apantaumu
O[HOKITETOYHbIX XXMBOTHbIX. VX ponb B npupoae u ansa vyenoseka. OCHOBHbIE TMNOTE3bI
NPOUCXOXAEHUS OOHOKMETOYHbIX - CyKUecCMBHas W 3HOocMMbuoTnyeckas, ux
AOCTOUHCTBA U NpoTuBopeYmns. dunoreHeTUHECKME B3anMOOTHOLLEHNSI OCHOBHbIX TUMOB
npoctenwmx. OCHOBHblE TEOPUN MPOUCXOXKOEHUS MHOTOKMETOYHbIX KUBOTHbIX.
PasHoobpasne darountenoobpasHbix NpeakoB MHOMOKNETOUHbIX. HanpasneHus, aTanbl
N pesynbTaTbl X 3BOSHOUMN. ['YOKN U KULLEYHOMOMNOCTHbIE KaK HU3LLNE MHOMOKIMETOYHbIE.
CoueTaHne B WX CTPOEHMM WU  PUINOMOTUN apXaumyHbIX WM apOMOPMHbLIX 4YepT.
PasHoobpasne ux opraHusaumm, obpasa XusHu 1 agantMBHbIX ocobeHHocTen. Ponb B
npupoge. [lnockve 4epBM Kak HM3WMe OunateparibHble TPEXCNOWHbIE >XMBOTHbIE.
MposiBrieHMe B UX oOpraHusaumm u  OU3NONOTMN  OCHOBHBLIX  3BOJSTHOLMOHHbBIX
3aKOHOMEPHOCTEN B CBSA3M C OCOGEHHOCTAMM o0bpasa >XM3HW npeacTaBUTENEN
pasnuyHblXx knaccos. Ponb B npupoge w Ana  4denoeka. [lpoucxoxaeHwue.
lMporpeccuBHble OCOBEHHOCTM OpraHu3auum Kpyribix 4YepBen, obecneuymsBluMe KX
LUMPOKYKD afanTuBHyto peakuuto. Knaccudmkaums. BaxHenwme 4YepTbl Knaccos
Gastrotricha, Nematoda, Rotatoria, Gordiacea. 3konornyeckue rpynnbl HemaTopn.
MpouncxoxaeHne kpyrnbix 4YepBen. KonbyaTble 4YepBM Kak BbiClUME 4YepBeoOpasHble,
MeTaMepHble LefoMuyeckne TPOXOOpHbIe >XMBOTHble. OCHOBHblE apomMopdO3bl.
Knaccudpumkaums wun  pasHoobpasve 3KOMorMyecknx agantauun.  IOBOSOLMOHHOE
3HavyeHve. Ponb B npupoge W Ana denoseka. Monniocku kak ocobas rpynna
NEPBMYHOBOAHBLIX LENOMUYECKUX HECErMEHTUPOBAHHbIX TPOXOMOPHLIX >KUBOTHbIX.
CoueTaHune nnes3aromMopdHbIX 1 anoMopdHbIX YepPT B MX opraHmn3aunn. Knaccudukaums.
BaxkHenwme 4epThbl NOATMMNOB M KNnaccoB. NponcxoxaeHmne n gunoreHeTU4ecKne CBA3n
mMexay knaccamu. Ponb B npupoge u ons 4Yenoseka. YneHUCTOHOMME Kak BbICLUMIA TUM
NEePBUYHOPOTBLIX KMBOTHbIX. OCHOBHbIE apoMopdo3bl, MNO3BOMMBLUME WM OCBOWUTb
pasnuyHble cpeabl obuTaHus. Knaccudukauus, BaXKHEWLIME 4YepTbl OpraHusauun wu
cpega obutaHus npeacTtaBuMTenend NOATMMOB UM knaccoB. PakoobpasHble  Kak
NepPBUYHOBOAHBbIE YNIEHUCTOHOIMME, COXPaHMBLUME KOMMMEKC MNNe3noMOpdHbIX 4epT B
cTpoeHumn n gusnonorun. Knaccmndumkaums, pasHoobpasune, akonornyeckme agantaumm,
ponb B MpuYpoAe W Ons 4ernoBeka. Hacekomble Kak BbiCLUME TpaxenHoAblwallne
YneHncToHorne. Apomopdo3bl, MO3BOSMMBLUME MM LUMPOKO OCBOUTH HA3EMHYK WU
BO3YLUHYIO cpeapbl. BaxHenwmne yepTbl opraHm3aumn. Knaccudukauus, pasHoobpasue,
aKofornyeckue agantaumm, ponb B Npupoae u ansa vyenoseka. ObLias xapakTepuctuka
UINOKOXNX KaK BTOPUYHOPOTBIX APEBHUX MOPCKUX XXUBOTHbLIX, 06naaatoLLmx BTOPUYHOM
pagnanbHon cummeTpuen. OcobeHHOCTM opraHm3auunm n obpasa XXM3HNM MOPCKMX 3BE3[,
MOpPCKMX exen u ronotypun. Obwaa xapaktepucTvka naykoobpasHblX, WX posib B
npupoae.

Tun Xopaosble. OcoGeHHOCTN opraHu3auum u Knaccudgukaumss Xopaosbix. Tun
XopaoBble. OCHOBHbIE 3Tanbl 3BOOLNN XOPA0BLIX. T€opUM NPONCXOXOEHNSA XOPAOBbIX.
dunoreHus.

Mo3BoHO4YHbIE XpsiweBble pbiObl. KocTHble pbibbl. OCOB6EHHOCTN OpraHM3aumu.
3emHoBoaHble. OcCOBEHHOCTM  CTpPOEeHUus, Knaccudukaumss U NPOUCXOXOEHME.
Mpecmbikatowmecsa. OcobeHHOCTU opraHmM3aumu, Krnaccudukaumsi 1 NPOUCXOXAEHME.
Mtyubl. OcobeHHOCTM oOpraHu3auuu, Knaccudukaumsa wn  NpouMCXoXAeHue nNTul,.
MnekonuTatowme. OCOBEHHOCTM OpraHu3auun, Krnaccudukaumsi U NpPOUCXOXAEHME.
AJanTBHblE OCOBEHHOCTN MAEKONUTAIOLLNX.

CpaBHUTENbHAA XapakTepuCTUKa MOKPOBOB MO3BOHOYHbLIX, MX MPOM3BOAHLIE.
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Okpacka u ee 3Ha4veHue. OnopHo-ABUraTenibHaa cuctema no3BOHOYHbIX. MyckynaTtypa.
OceBon ckenet.CkeneT NOSACOB U KOHEYHOCTEN.

Uepen n ero 3BoNOLNOHHbIE Npeobpa3oBaHns B psgy NO3BOHOYHbIX.

AJanTyBHblE OCOBEHHOCTM Yepena NO3BOHOYHbIX.

OcobeHHOCTH pa3BuTUA. AHaMHUM U aMHUOTbI. [1POBU30OPHBIE OpraHbl. Tunbl AuL.
racTpynsaums. 'Mcto- w1 opraHoreHes. Tunbl  gpobnexHus. MosBneHne
ANLEXMBOPOXAEHMA W XUBOPOXAEHUA. CTpoeHue [biXxaTenbHOW CUCTEMbI U ee
9BOMOUNOHHBIE NpeobpasoBaHnd. BblgenutenbHaa cucTema, HanpasneHusa ee
apontoumn. Cnocobbl NoaaepXaHus romeocTasa MO3BOHOYHbIX. Tepmoperynauus.
Ocmoperynaumsa. CpaBHUTENbHAA XapakTepucTuka KPOBEHOCHOW CUCTeMbl B psay
no3BoHO4HbIX. Cepaue. Kpyrn kpoBoobpalleHus.

CpaBHuTENbHAA XxapakTepucTuka MofloBOM CUCTEMbl U e€e  3BOSOLUMOHHbIE
npeobpasoBaHus..

JTonornyeckas xapakrepmucTuka no3BOHOYHbIX.

HayuyHas cneymanbHocTb 1.5.14 QHTOMONOIMA

OHTOMOSOMMSA Kak Hayka W ee cogepxaHuwe. [NpegmeT 3HTOMONOMMKU, porb
HaceKkoMbIX B NpUpoae 1 Ux 3HavyeHne gna vyenoseka. ictopma SHTOMOMNOrMm, OCHOBHbIE
AOCTMXXEHNS MUPOBOW M OTEYECTBEHHOM 3HTOMONorMn. 3agadn obLien n npuknagHom
aHTOMOnNornn. CTpoeHne Tena u nokposoB. [logpasgeneHve Tena Ha oTgensl U
cermeHTbl. [1okpoBbl U UX YHKUMKU. CTPOEHME N XMMUYECKUIA COCTaB KyTUKynbl. Ponb
KYTUKYrbl B KadecTBe dunamyeckoro u dusmonornyeckoro bapbepos. NpoHULaeMocTb
KYTUKYmbl, NMAcCUBHbIA M aKTUBHbIA TPaHCMNOPT BOAbl 4epe3d KyTukyny. CTpykTypa,
NMUrMEHTHasi oKpacka, KYTUKYMNsipHble BbIPOCTblI U BOJSIOCKWU, CTPYKTYpHasi U MOKPOBOB.
Cuctema pucyHka nokpoBoB. Perynauus okpackum n ee 3awmTHoe 3HayeHue. XKenesbl.
Knaccudumkaumsa cekpeTupyowmx CTPYKTYP U OpraHoB. OK30KPUHHbIE U SHOOKPUHHbIE
Xenesuctble CTPYKTYpbl M UX aBonouns. OyHKUMOHAmNbHblE TUMbl Xenes n  Ux
Ha3Ha4YeHne: NMHOYHbIE, CMa30YHble, CIIHOHHbIE, LWENKOOTAENUTENbHbIE, BOCKOBbLIE,
nakoBsble, naxyduve, s400BUTbIE U depOMOHHble. Ckenet m myckynatypa. XvuTuHoBas
KyTUKyra Kak OCHOBa ckerleTa HaCeKOMbIX U BCEX YNEeHUCTOHOrnX. Pornb 1 npenmMyulectesa
Hapy»XHoro ckeneta. lNepBuyHasa n BTopuyHasa cermeHTaumda. CTpoeHne TYNOBULLHOMO
CerMeHTa, WBbl U counieHeHnsi. CkeneTHble U BUCLUeparnbHble MbIWLbI, UX CTPOEHNE U
dusmonorndeckne ocobeHHoctn. CoeauHeHMe Mbiwl C  NOKpoBamMu  Tena.
CermeHTapHbI COCTaB U HOMEHKIaTypa YacTen rosioBbl. [1poncxoxgeHne ronoBHbIX
npuaatkoB. OCHOBHblE TUMNbl POTOBLIX annapaTtoB (FPbI3YLUK, NUXKYLLLE-COCYLLNNA,
Konwowie-cocywmm). Nprucnocobnenns K npuemMy >XUAKOW NULLKM B Pa3HbIX 3KOSTOrMYeCKUX
rpynnax. AHTEHHbl, OCHOBHble U Creunann3npoBaHHble TUMNbl aHTEHH. [pyaHble
CerMeHTbl M KoHeyHocTu. CTpoeHue rpygHoro otaena. OCHOBHble MbIWUbI FPyAu.
OcoBeHHOCTN CTpPOeHus rpygHOro oThgena y npeactaBuTenen pasHbiX OTPSAOB
HacekoMbIx. CTpoeHue 1 MyckynaTtypa rpyaHbiX KOHeYHoCTeN. PyHKUMOHAlbHbIE TUMbI
KOHEYHOCTEN 1 X cneumnanusauuns B cBA3n ¢ 06pas3om xnsHu. Kpbino, ero CTpoeHune u
npoucxoxaeHne. CouyneHeHne Kpbina ¢ TenomMm. PaboTta netatenbHOW MYyCKynaTypbl.
CknagplBaHue, pacnpaBreHne 1 cuenneHne kpbinbes. Cneynanuaauunsa netaTenbHOro
annaparta B pasHblXx OTpsigax HacekomblX. Tunbl noneta. buonorndeckoe 3HayveHue
noneTa n ero posib B 3BOMOLUMM HacekoMblx. bprowHon otaen. CermeHTapHbIi cocTaB
Optowka n cTpoeHne BprowHoro cermeHTa. Myckynatypa. BplolHble KOHEYHOCTU, He
CBSI3aHHbIE C pa3MHOXEHUEM Yy NpeacTaBuTenen pasHbix oTpsaoB MNepBrnyHO6eCKpbINbIX
HacekoMbIX. bptolwHble Horn ryceHunu. HapyxHble nonosble opraHbl. [lonosble NpuaaTkm
camMLOB W CaMOK, UX MOAU(UKaAUUM U 3HaAYeHWe B cUCTeMaTuke Hacekomblx. XKarno
nyenbl. [uweBapuTenbHbIn  annapat. CTpoeHvMe nNULEBAPUTESNIbHON CUCTEMBbI.
Mopdonornyeckne, rmcTonormdeckue n yrnbTpPacTpyKTypHble OCODEHHOCTM nepeaHen,
cpeaHen n 3agHen kuwku. MNMeputpoduyeckaa membpaHa. PunbTpaumoHHbIE Kamepbl.
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BHeknwe4vHoe nuwieBapeHue. Ponb CUMOBMOTUYECKMX MUKPOOPraHM3MOB B YCBOEHUMU
TPYAHO pacLlensisemMon pactutensHon nuwmn. ibixasme. TpaxenHoe AblXxaHne Ha3zeMHbIX
yneHnctoHornx. OcoBeHHOCTM [ObIXaTenbHOW CUCTEMbI HacekombiX. CTpoeHue
TpaxemHon cuctembl. Tunbl TpaxenmHou cuctembl. CTpoeHue Aabixaneud, ux
3aMbikaTeNbHOro M UNbTPyOWeEro annapatoB. [bixaTesfbHble OBWXEHUS U UX
perynauus. OpraHbl AblXaHWs BOOHbIX HACEKOMbIX. TpaxewnHble abpbl Yy JMYMHOK
aMPmOMOTMYECKMX HaCEKOMbIX (MOAEHOK, CTPEKo3, pyyYyenHukoB). OcobeHHOCTH
razoobmeHa HacekoMblx. [bixaHne u perynaums Temnepatypbl Tena. KpoBeHocHas u
BblgenutenbHas cuctembl. PopmMuMpoBaHME M CTPOEHME MOMOCTU Tena HaCEKOMbIX.
Cneundmka KpPOBEHOCHOW CUCTEMbI, CTPOEHWE U MHHepBaumsa cepaua. Lupkynauus
kpoBn. CoctaB n dyHKuMa remonumdebl. lNepukapguanbHble knetkn. CTpoeHue wn
YHKUMA ManbnNUrneBblX COCYAOB, NabnanbHble xenesbl. HedpounTtbl 1 apyrne opratbl
HakonneHus. FopMoHanbHaa perynauusa akckpeuuun. XXnMpoBoe Terio, ero CTpoeHune n
Ha3Ha4deHune. XKNpoBoe TeNo Kak NCTOYHUK MeTabonudeckon Boapbl. brontoMmHecueHuus
y HacekoMbIx. CTpoeHne opraHoB CBeYeHUs!, X (PyHKUMOHMpOBaHME 1 Bruonornyeckoe
3HayeHune. 3HayeHme XMPOoBOW TKaHU Npyn MeTamopdo3e u pa3BnTnun. HepeHasi cuctema.
OO NnNaH CTpOeHUs U OCHOBHblE NoapasaeneHns. PyHKUUN FrOMOBHbIX, FPYAHbIX U
OpHOLWHbLIX raHrnmnes. ONIOBHOM MO3r U OCODEHHOCTU €ro CTPOEHUSA Yy 0OLLECTBEHHbIX
HacekoMbIX. bplowHas HepBHasa uenodka. MexaHnam paboTbl LEeHTpanbHOW HEPBHOW
cuctembl. OpraHmsaums nepugepmyeckon n cmmnaTnyeckon HepeHon cnuctem. OpraHbl
4YyBCTB HacekoMbIx. Knaccudumkaumsa peLentopos (3KCTepoLenTopbl, NponpuouenTopbl).
OCHOBHblE TUNbI ceHcUNN HacekoMbix. Mopdo- byHKUMOHaNbHbIE NPU3HAKM MeXaHo-,
OHO-, Xemo-, TUrpo-, TepmMo- K doTopeuentopoB. CTpoeHMe OpraHoB 3peHus
HacekoMbIX (CMOXHbIe M NPOCTbIe rMasa, JopcasibHble U naTteparnbHble rnasku). OpraHbl
MexaHopeLenumn, crnyxa, 0boHAHUSA 1 3peHnss HacekoMbix. O6pasoBaHne n3obpaxeHus
B dpaceToYHbIX rnasax. LipeTtoBoe 3peHune. Ponb opraHoOB YYBCTB B >XM3HW HACEKOMbIX
(NMuTaHne, pasMHOXeHue, pacceneHue). WHCTUHKTBI W pediekCbl  HaCEeKOMbIX.
OpueHTaumsa BO BpeMeHn 1 npoctpaHcTBe. CUrHanuaaums y HacekombliX. 3ByKOBas U
XMmudeckas KomMyHukauus. [lpecoumanbHbIl ypOBEHb OpraHuM3aumMmM HaceKoMbIX
(arperauus, 3abota o notomcTtBe). CrnoxHble ¢(OpMbI MOBEAEHUS HACEKOMbIX.
OpraHunsauusa coobuiectB HacekOMbIX. CEHCOpPHbIE OCHOBbI yNpaBlieHWUs NOBELEHNEM
HaCeKOMbIX: NPUHLMMbLI U NOAX0AbI.

MonoBas cuctema n pasmHoxxeHne. CTpoeHue NonoBon CUCTEMbI CamLia Y CaMKMW.
CnepmatoreHes. Tunbl sinUeBbLIX TPYOOK, ooreHe3 u ButennoreHes. dopmupoBaHue
anueBbix obonodek. CTpoeHne xopuoHa. Cnocobbl onNnNogoTBOpPEHMsT M obuiee
HanpasfieHMe 3BOSIOLUN ONMOAOTBOPEHUS HA3EMHbIX YSIEHUCTOHOIMMX, B TOM 4ucChne
HacekoMbIX. Cnocobbl pa3aMHOXEHMSI HACEKOMbIX: NOfoBoe, 6ecnonoe (napTeHOreHes u
negoreHes) u xueopoxaeHue. Perynauusa nona npu napteHoreHese. OTknagka sauy m
FOHOTPOOMYECKNE LIMKITbI KPOBOCOCYLLIMX HACEKOMbIX. [1N1040BUTOCTb, YACIIO reHepaLumnm,
CMEeHa MOKOMEHUN. Jkorornyeckad u usmonornyeckas perynsaums pasMHOXEHUS.
OMOpuoHanbHoe pa3suTtne, metamopdo3. CtpoeHue anuekneTkn. [pobneHue, pocT u
pa3BuTUe 3apodbllla, CerMeHTaumss n obpasoBaHME KOHEYHOCTEW, 3apoAbllleBble
NNCTKWN, OeTepMyvHaumsi TKaHewn, 3apogbleBble 060noyku. BbinynneHve w3 aunua.
MocTtambpuoHanbHoe pasBuUTUE, NWUHBKW, CTagus M BO3pacT. Tunbl MeTamopdo3sa
HacekombIX. [lonMmopcmam HacekoMbiX (NOSIOBOW, KAaCTOBbIMA, 3KONMOMMYECKUMN,
CEe30HHbIN). [opMOHanbHasa perynsumsa meTtamopdosa un guanaysbl. OHOOKPUHHbIE
opraHbl  HaCeKOMbIX: HEeWPOCEKPETOpPHble  KIeTKW, npoTopakalibHble Xenesbl,
npunexawme Tena. HenWporopmoHbl, 3KOM3OH, HOBEHWUIbHbIN FOPMOH; WX poOSib B
yrnpaBneHnn XusHedesaTeNnbHOCTbI0 HacekoMblx. [lnanaysa u ee npuypodeHHOCTb K
CTaguMsiM pasBUTUS HaceKkomblix. ApganTMBHOE 3HayeHne awuanaysbl. [1puHUMNbI
300510rM4eckon cuctemaTukn. MNpencraesneHnsa o Buae, BHYTPUBMOOBbIE U HAABMAOBLIE
Kateropun. 3agauM u meToabl cuctematukn. Cuctema COBPEMEHHbIX HACEeKOMbIX,
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POLCTBEHHbIE OTHOLUEHUSI OCHOBHbIX OTPAAO0B. Bknaa oTeyecTBEHHbIX SHTOMOSIOrOB B
ayHUCTUKY W CUCTEMATUKy HaCeKOMbIX. 3HayeHue cucTemaTuku Ons NpuKnagHown
9HTOMOMOrMKU. 300s510rnyeckas HomeHknatypa. MexagyHapoaHbIN KOLEKC 300510rM4eCcKom
HOMeHknaTypbl. [MpuHuMn  BGUHOMUWHANBLHOM HOMEHKNaTypbl. 3akoH npuopuTeTa.
OCHOBHble KaTeropum TUNOBbLIX 3K3EMMNSIAPOB (FOSIOTUM, NEKTOTUM, HEeOTUM, CUHTUN).
O630p coBpeMeHHbIX CUCTEM Knacca Hacekombix. Ero coctaB. OCHOBHble MpPU3HaKK
HaCeKOMbIX C HEMOMHbLIM U NOMHbBIM npesBpalleHeM. ObLias xapakTepucTmka OCHOBHbIX
OTpsiAOB nepBMYHOOECKpbINbIX Hacekombix (Protura, Diplura, Collembola, Thysanura).
Ocob6eHHOCTN opraHM3aLmm CTPEKo3 U NOAEHOK U MUX NOSIOXKEHME B CUCTEME KpblnaTbiX
HacekoMbIX. Mx Buonornyeckne ocobeHHocTn. TapakaHbl, 60romosnbl, U1 TEPMUTLI, UX
Mopdoniorndeckmne n bruonornyeckme Yyeptbl. O6LECTBEHHBIN 06pa3 XXM3HN Y TEPMUTOB.
MpaMoKpbIbIe HACEKOMbIE, X Knaccumkaumsa n BaxkHenwmne cemencrea. OcobeHHOCTH
pa3BUTUSA cCapaH4yOBbIX, UX SKONOMMN U pacceneHuns. 3HavyeHne 3alnTHBIX MePONPUATUNA
B 6opbbe c capaH4YOBbLIMM NPU BCMbILLKaX MAcCOBbIX Pa3MHOXeHUN. PaBHOKpbINblE U
NONYXXECTKOKPbISIble HaceKoMble, UX Kraccudukaumd, xapakTepuctuka noaoTpsnos,
OCHOBHblE HanpasfeHnsa 3BOMOUUN U NpaKTUYeckoe 3HayeHue. Trnv u ux ponb B
aKocucTemax. XXeCTKoKpblsble, Ux buonorndeckue n mopdgorormyeckme 4yeptbl. Cuctema
XXECTKOKpbIbIX, BaxHeuwune cemenctea. [lpakTnyeckoe 3HavyeHMe B KadecTBe
BpeanTenenm TPaBAHUCTOW W OPEBECHOW  pPacTUTESNIbHOCTM WU 3HTOMOGaroB.
Yewyekpblnble, nx mopdonorndyeckne 4epTbl, duonorus. BaxHenwume cemenctsa u
npakTuyeckoe 3HayeHue. [ByKpbinible, WX Mopdosiorndeckne 4YepTobl, 6uonorus,
ocobeHHOCTU MeTamopdo3a M cuctema oTpsiga. BaxHenwme cemenctBa U UX
npakTuyeckoe 3HayeHue. lNepenoHyatokpbibie. [ogoTpsabl U BaXXHENLINe ceMencTaa.
OcHOBHble 4epTbl BGuonorMn M obLLEeCTBEHHOW OpraHu3auumM MypaBbeB U MYENUHbIX.
Mapasntnam 1 BTOPUYHBIA napa3nTnam. OCHOBHble MNOHATUSA akonorun. Cpepa u
dakTopbl cpeabl. MNMpuHUMN cMeHbl cTaumin. AganTaums HaCeKOMbIX K 3KCTpemaribHbIM
9KOMOrMyeckumM ycrnoBusiM. XOJTIOAOCTOMKOCTb HaCEKOMbIX, MeXaHW3Mbl 3aluTbl OT
BbICbIXaHWSI.

LinpkagHble putMmbl 1 Gronornyeckme 4vacbl. Kpyr KOHTPONMpyemblX SBREHUMN.
3HayeHve mnccnegoBaHU MEXaHU3MOB LMPKaOHbIX PUTMOB AN NPaKTUKM HapOOHOro
xo3auncTea. Mutanue. MNuwa kak akonorndyeckun paktop. BnvsiHne coctaBa nuwm Ha
pOCT, pasBuUTUE W pa3MHOXEHMEe HaceKkombliX. [lvweBble pexnmbl U nuueBas
cneumanusauuns. KOHCOPTUBHbIE CBS3M HACEKOMbIX U pacTeHun. [lnanaysa HaceKoMbIX,
ee npusHakn, opMbl NPOSABNEHUS M aganTuBHoe 3HayeHne. OOMeH BellecTB npu
Ananayse. [NpuypodeHHOCTb Amanaysbl K CTaauMsiM pasBuTUS U pasHoobpasue ee
nposiBneHun. Ponb Ananaysbl B CUHXPOHU3ALUMWU XXU3HEHHOrO LMKAa C Ce30HHbIMU
N3MEHEHUAMUN KNMMaTUYECKMX PaKTOpPOB U C HebraronpuaTHbIMKU dhakTopamn cpeabl.
[AnHaMmnKa 4YUCNEHHOCTU HaCEKOMbIX, €e TeopeTUYecKne W MpuKnagHble acnekTbl.
dakTopbl, MOAUMMUMPYOLWME U perynupylolne YUCNEHHOCTb HacekoMbIX (Knumar,
Tpohuka, NNOTHOCTb MONYNAUMA.BMOLEHOTUYECKNE OTHOLUEHUS B 3KOCUCTEME).
Ycnosusa paBHOBECUS B CUCTEMAX «XO3ANH — MapasnT» N «XULHUK — XepTeay. Benbiwkn
MacCCOBOIr0 Pa3MHOXEHUS HAaCEKOMBbIX, UX NEPUOANYHOCTb N (baKTopbl, onpeaenstoLlmne
X0 BcCnblwek. Ponb HacekoMbiX B KpyroBopoTe BewecTB. 3HayYyeHWe HaceKOMbIX B
MOHUTOPWHIE 3a COCTOSIHNEM OKpYKatoLlen cpeabl. 'eorpadguyeckoe pacnpocTpaHeHune
HaCeKOMbIX U ero OCHOBHblE 3aKOHOMepHOCTU. 3ooreorpaduyeckue yapctaa u obnactm
3emnu n panoHupoBaHue NManeapkTuku. PacceneHre n Tunbl apeanoB y COBPEMEHHbIX
BMOOB. McTopuyeckne n 3Kosoro-kKrnmmaTndeckue acnektbl popMmMpoBaHUS UX rpaHuy,.
Xapaktepuctmka 3HTOMOayHbl pasHbiX reorpaduyecknx permoHoB. OcobeHHOCTH
drayHbl HacekoMbIX Poccun. AHTpoMNoreHHble hakTopbl U NX 3HaYeHue O1s pacceneHns
HacekoMbIX.  [lpoucxoxaeHne  HacekomblX. HaseMmHble  4YneHUCToHorne,  Ux
npoucxoxaeHne un aponwouus. lonoXeHne HaceKOMbIX B CUCTEME YNEHUCTOHOIUX.
CoBpeMeHHble MpeAcTaBfeHns O  MNPOUCXOXAEHUM  HACEKOMbIX MO  AaHHbIM
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cpaBHUTENbHOW Mopdonorm n naneoHTonorm. CenbCKkoXxo3sanCTBEHHAst 3HTOMOJSIOMMSI.
Hacekomble — BpeauMTenn pacTeHun, MUX COCTaB, OCHOBHbIE TWUMbl MOBPEXOAEHUN,
aKonornyeckme rpynnbl HaceKkoMbIX-puTodaros. maBHble BpeauTenu
CENbCKOXO3FMNCTBEHHbIX KyNbTyp B Poccum n conpefenbHbix cTpaHax. KapaHTUHHbIE
06bekTbl. JlecHas 3HTOMOMOrMs 1 ee OCHOBHble HanpasneHns. OCHOBHbIE rpynnbl PUTO-
n kcunodparoB M crneunduka nx BO3LENCTBUSA Ha NeCHble 3KocucTeMbl. [MpUudnHbI
BCMbILLIEK MAacCOBOro pasmHoXeHnsa. CoBpeMeHHble MEeTObl CIIEXEHNSA 3a COCTOSIHUEM
NecHbIX 3kKocucteM. MeaumuuHckass uU  BeTepuHapHasi 3JHTomornorus. Hacekomble-
napasuTbl 4YerioBeka W >KMBOTHbIX, WX COCTaB W OCHOBHble MpeaCcTaBUTENMN.
JKonornyeckme rpynnupoBku napasutoB. O6nuratHble U gakynbTaTUBHbIE NapasuThbl.
Hacekomble kak nepeHocuukn 6GonesHen. [NpupogHble ovarn umHgekunn Cnocobbl
nepeHoca Bo3byautenen. Ponb E.H. MNMaBnoBckoro B paspaboTke y4eHUs 0 NpupoaHOn
04aroBOCTM TPaHCMMUCCUBHLIX 3aboneBaHun. 3HadeHue pabot B.H. bBeknemuwesa B
pa3paboTke CUCTEMbI MPOTUBOMANSPUMHBIX MEPONPUATUR.  INMAEMMONOrn4YecKoe
3Ha4YeHMe OCHOBHbIX FPYMn MNepeHOCYMKOB: KOMapoOB, MOCKUTOB, MOLLEK, MOKPELOB,
CNnenHen, BbICWUMX AOBYKPbIbIX, 610X M Bwen. 3HaA4YeHue CUCTEMbl CaHUTapHO-
TMIMEeHNYECKoro KOHTpOns B npefoTBpalleHun anugemMun. Bpeautenu TexXHU4ecKoro
Cbipbsl, 3amacoB MPOAYKTOB, My3€elHbIX 3KcnoHatoB. WX cocTtaB, OCHOBHbIE
npeacraBnTenu, ocobeHHocTn akonorun. Cneundurka METOO0B 3aLUMThl OT BpeauTenen.
BaxHenwmne metoabl 60pbbbl ¢ BpeaHbIMM HAaCEKOMBIMW: KapaHTUHHbIE MepPOonpuUaTUS,
arpoTexHUYeckne MeToabl, BHEAPEHNE YCTOMUYMBLIX COPTOB. bronornyeckne metoabl, nx
OCHOBHbI€ HarnpasfeHNs 1 NepCcrnekTUBbI: OXpaHa Noe3HbIX IHTOMOdaros, MX MaccoBoe
pasBefeHne N UHTPoAYKUMA. XUMWUYECKME METOoAbl, UX AOCTOMHCTBA WU HEAOCTaTKW.
YCTONYMBOCTb  HACEKOMbIX K  MHCeKTMumgam, oTpuuatenbHoe  BO34enCTBue
MHCEKTMUMOOB Ha OKpyxawuwyw cpegy. HoBble MeToabl 3awmTbl  pacTeEHUN
(cTepunusauusi, reHeTUyeckne MeToabl, penenfieHTbl U aTTpakTaHTbl). [lonesHble
Hacekomble. MegoHoCHast n4yena, LWENKOBUYHbLIA 4YepBb, WX Ouonorms mn cdepsol
MCNONb30BaHWs NPOMU3BOANMBIX UMW NPOAYKTOB. HacekoMble— onbiMTenun, MetToabl nx
OXpaHbl N MNOBbIWEHUS 3PPEKTUBHOCTU UX OEATENBbHOCTU. DCTETUYECKOE 3HAYeHue
HacekoMbIx. OXxpaHa pefkux 1 ncyesarwmx BngoB. KpacHble KHUMM pasHOro YpoBHA U
nx 3HayeHne. OCHOBHblE BUObI HACEKOMbIX, 3aHECEHHbIE B KpacHbl€ KHUMM pasnmyHoro
YpOBHsA. TexHuyeckass aHTOMonorusi. Co3gaHne U BOCMPOU3BOACTBO  KyNbTyp
HacekoMblXx. MaccoBoe pasBedeHMe HaCeKOMbIX AN MOfyyYeHus NpoAYyKTOB WX
XN3HeaesaATeNnbHOCTU U BbINyCKa Ha NOCEBbI CEJTbCKOXO3ANCTBEHHbIX KYNbTYp U KynbTypbl
B YCNOBUAX 3aLUMLLEHHOrO rpyHTa.

HayuyHasa cneunanbHocTb 1.5.7 NeHeTUKa

3aKOHOMEPHOCTN HacnegoBaHWA MPU3HAKoOB, YCTaHOBMEHHble . MeHgenem.
MpaBuno «4ncToTbl raMeT». [eHOTMN Kak cucTteMa B3aMMOAENCTBYHOLLUMX FeHOB. Twunbl
B3aMMOAENCTBUSA annefbHbIX U HeannesibHbIX reHOB, UX MOJSIEKYNApPHbIE MeXaHU3MbI.
OCHOBHblE MOMOXEHUST XPOMOCOMHOW Teopuu HacrneactBeHHoctn T. Moprana.
MpuHUMNBI NOCTPOEHUS] TEHETUYECKNX KapT XpoMocoMm. [eHeTuka nona. lNporamHoe,
CUHraMHOEe N 3anNuramHoe onpegerieHne rnona. XpoMOCOMHbIN MEXaHW3M onpeaeneHus
nofia Ha npumepe 4Yernoseka M NTul. MexaHu3am onpegeneHus noma y oc M n4yen.
HexpomocomMHasi HacneacTBeHHOCTb. [1nasmoH u nnasmoreHbl. HacnegcTtBeHHble
BOone3Hn 4enoBeka, CBsI3aHHble C MyTauMamu nnasmoreHoB. MoandukaumoHHas
n3mMeH4mBocCTb. Hopma peakumn. AgantmeHble Mogudukaumm n Mopdosbl. 'eHokonun n
dreHokonuu. Tunbl HaCNeACTBEHHOM N3MEHUYNBOCTU (peKOMOUHALMOHHAs N3MEHUYNBOCTb
MW ee WCTOYHMKW, MyTauMOHHasi M3MEHYMBOCTb). InureHeTudeckass M3MEHYMBOCTb.
XapakTepucTuka reHHbIX U1 XpOMOCOMHbIX MyTauui. Tunbl rEeHOMHbIX MyTauun. ABTO- n
annononunnonabl, UX 3Ha4eHne N Ucnonb3oBaHe B cenekumn. [lJokasaTenbCTBO ponu
AOHK kak maTtepunanbHoro Hocutensa HacneacteeHHocT. Ctpyktypa [HK. Ceonctea JHK
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Kak cybcTpata HacrnegcrtBeHHoro Martepuana. Pennukauma [OHK y npokapuot un
aykapuoT. Pennukauus TenoMepHbIX Y4acTKOB XPOMOCOM 3ykapuoT. CoBpemeHHas
Teopusa reHa. Tunel reHoB. Mo3anyHoe CTpOeHUe reHoB y 3yKapuoT. AnbTepHaTUBHbLIN
cnnancuHr. MaTpuyHass akTMBHOCTb FeHOB. TpaHCKpUNUMS Yy MPoOKapuoT U 3yKapuoT.
OcobeHHOoCTN TpaHcKkpunumm pasHbix TunoB PHK y aykapuoT. MNpoueccuHr, cnnancuHr.
["eHeTuYecknn Kkoa 1 ero cBomcTea. Vicnonb3oBaHue 3HAHMM O rEHETUYECKOM Kode Ans
06bsACHEeHUA adhpdbekTa MyTauun (HOHCEHC-MyTauuKn, CEMMCEHC-MyTauuKn, COABUT PaMKM
CUMTbIBAHUSA). OKCNAHCUA 4YUCNA TPUHYKNIEOTUMAHbLIX MOBTOPOB W aHTuuMnauus.
TpaHcnauusa. Ponb pubocom 1 pasHbix TunoB PHK B aTom npouecce. OCHOBHble 3Tanbl
TpaHcnsumn. Cnocobbl penapaunn nospexaeHnn [OHK. HacneactBeHHble 6GonesHu
yerioBeka, CBsi3aHHble C HapyweHuem cucteMm penapauuu. NHtepdepeHuna PHK —
perynauma akcnpeccum reHoB Ha NOCTTPaHCKPUNLUNMOHHOM ypoBHe. Mcnonb3oBaHne PHK
NHTEepdepeHLMM B TEHETMYECKMX WCcnenoBaHusx M BuomeauumnHe. [eHeTuyeckas
WHXXEHEePUS Ha KINeTOYHOM, XPOMOCOMHOM U TE€HHOM YpPOBHAX. ['eHHas uHXeHepus.
OcCHOBHble 3Tanbl CO3[4aHUSA TPaAHCTEeHHbIX OpraHM3MoB. [loHATME O BeKTOope: TuMbl
BEKTOPOB, UX KOHCTPYMpOBaHMe 1 cnocobbl nepeHoca B KNETKN pasfnyHbIX OpraHn3MoB.
[ocTkeHnss ©n  NepcnekTuBbl FEHHOW  WHXeHepuun. KapTupoBaHue reHoma:
UUTONOrnyeckne, reHeTmyeckme wu usandeckne KapTbl XPOMOCOM, MNPUHLMMBLI KX
noctpoeHnsa. MonekynsapHole  Mmapkepbl  OHK.  TOP®-mapkepbl. Mukpo-
MUHUCATENNUTLI.  OUHTFEPNPUHTUMHI  KaK  MeToA4  uMaeHTudukaumm  fINYHOCTM.
MonumepasHas uenHasa peakumsi Kak cnocod amnnudpukauum nodoro gparmenta JHK.
MpuHuunel TLUP, obnactm npumeHeHus. [loHATME O TEeHOMUKE W MPOTEOMUKE.
«Ob6paTtHasay reHetnka. OpTONOrMYHbIE W NapanornyHble reHbl. buounnbl — HOBbIN
noaxon Onsi U3y4eHnss COCTOSIHUS BCeX reHoB opraHmnama. Cenekuma kak Hayka. Bknag
akag. H./. BaBunosa B pasBuTne reHeTUYECKMX OCHOB cenekuun. MeTtoabl cenekuuu.
lMoHatne o copte. [eTepo3nc U ero ponb B cenekunn. NHOpUANHT U ayTOPUANHT.
MexaHuambl penapaummn OHK y mukpoopraHnamoB. KoHblOrauus — nosioBon npoLecc y
bakTepuin. F-nnasmugbl 1 anucomsbl, Hfr-kneTtkn. NeHeTuYeckoe kapTMpoBaHne MeTogomM
npepbiBaHNA KOHblOraumm. Cuctema pecTpukumMm-moandurkaumm, npegoxpaHsioLlas
AHK kneTkn-xo3siMHa OT BKITHOYEHMWS B €€ reHeTUYECKUA MaTepuarn YyXepoaHblX MOMNeKyn
OHK.  ®epmeHTbl pecTpukumm (pectpuktasbl) u  Mogudukaumm  (MeTunasbl).
MeTtunuposanne [OHK. AHTupecTpukums. MenoTUYECKMN  KPOCCUHIOBEP, €ro
reHeTudeckue nocrneacteus. [eHeTnveckne KapTbl XPOMOCOM U MPUHUUNBI KX
noctpoeHus. OnpegeneHve paccTosiHAS MexXay reHamm Mno 4yactoTe KPOCCUHrosepa.
MuToTUYECKMA KPOCCUMHIOBEpP, €ro reHeTudeckne nocnencTBud, UCNONb3oBaHUE AfA
reHeTU4Yeckoro  KapTupoBaHus.  LiuTonnasmaTtuyeckoe — HacnegoBaHue.  Tunbl
MUTOXOHApPUWanbHbIX MyTaumin. Petite MyTaHTbl U HacnegoBaHUe CNOCOBHOCTU AbIXaHUSA
y apoxokent. Moaxonbl K N3yHeHUo (PyHKUMI reHOB: NO3NLMOHHOE KITOHMPOBaHWe, HOKayT
reHoB nytem uHtepdepeHumn PHK, romonornyHon pekombuHauuun. bBuoumnbl (OHK-
nons)- NPUHUMNBLI U BO3MOXHOCTM UCMONb30BaHus. TpaHckpuntoMmka. OcobeHHOCTH
CTPYKTYpPHOM oOpraHmsauun reHOMOB Mpo- U 3YKapUOTUYECKMX MWUKPOOPraHM3MOB,
BbISIBIEHHbIE Ha OCHOBaHUM WX TMOSIHOMO CeKBeHWpoBaHusA. [lpeactaBneHne o
MUWHMMaNbHOM pa3Mepe reHOMa OAHOKNETOYHbIX MWUKPOOPraHn3mMoB. KneTouyHbIn
(MUTOTMYECKMIA) LUK U ero perynsaums. LIMKNnHbI U UMKIWH 3aBUCUMbIE KMHAa3bl, UX POJib
B perynsiumm Krneto4Horo gerneHnsa. Mutos (kapmoknHes) n ero buonornyeckoe sHayeHue.
HapucoBaTb cxemy mutosa. Menos u ero buonornyeckoe sHavyeHme. Hapucosatb cxemy
meno3a. lNpodasa menosa. KpoccuHroeep, ero Guonormyeckoe 3HaveHne. Mutos u
Menos, nx cxogctea n otnunumsa. Tunel menosa. Tunel PHK. Ctpyktypa, dyHkumm. OHK.
MpaBuna Yapradhda. Mogenb YotcoHa-Kpuka. [MonykoHCepBaTUBHbLIA MeEXaHU3M
pennukaummn OHK. ParmeHTbl. Okasakn. PHK-3aTpaBku, ponb npanmasbl. AHK-nurassoi.
Xenukasbl. HK-rupasbl. OHK- ceasbiBatowme 6enkn. OCHOBHbIE 3Tanbl pensiMkaumun.
Ncnpasnenue owmnbok OHK- nonumepasamu. AkTMBaums aMMHOKUNOT. MHnUuupyowme
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aMUHOKMCNOTbl. Pnbocombl — MONEKYNApHble MalluHbl, OCYLLECTBASAOWME CUHTE3
6enka. WMuuumauma cuHTe3a 6enka. OnoHraumsi cuHTesa nonunenTUaHoOM Lenwu.
TepmuHauma cuHTe3a nonunentuaga. [lonupubocombl. LleHTpanbHaa  gorma
MoOneKynspHon 6uonorun. UHrMbutopbl TpaHCKpUMNnuMM W TpaHcnsaumn. YdveHune .
[apBrHa 06 M3MEHYMBOCTU M HACNeACTBEHHOCTU. POPMbI 1 NPUYMHBI UBMEHYMBOCTH.
OcobeHHOCTN reHoMa y npokapuwoT. [letneBass unn goMeHHas opraHusdaums OHK y
Gaktepun. PasHble Mopenu opraHmsaumm Hykneowga GakTepuanbHOM  KIETKW.
«Ckonb3swwme yvacTtkny - 6akrepmanbHon xpomocombl. Accoumnaums OHK ¢ 6enkamn B
G6aktepmanbHoM Hykneomae. OcobeHHocTn pennukaumm OHK BupycoB u npokapuoT.
OpraHusauusa reHoma aykapuoT. MHOroKOMMOHEHTHas opraHusaumsa sapa 3ykapuoT.
®PyHKUMOHarNbHbIE 0COBEHHOCTU, OTNNYatoLMe Sapa dYKapuoT OT SAEePHbIX KOMMNOHEHTOB
npokapuoT. KonnyectBo [OHK B reHome y npo- u aykapuoT. MosanyHas (MHTPOH-
9K30HHadA) CTpyKTypa reHoB aykapuoT. Mwukpocatennutel (MKC) n mMuHucaTennutbl
(MHC) kak pasHoBugHocTu sat[lHK, nx opraHusaumsi u pacnpocTpaHeHuMe B reHome
aykapuoT. JloKyCbl BapbupyoLLEero Yncrna taHaeMHbix noBTopoB (VNTR-nokychl). 'eHHas
Aaktunockonna. XpoMOCOMbI BbICLUMX 3yKapuoT. Tpu Tuna XpomMocoM no HasaluunHy.
[anTte xapakTepucTuKy NOHATUIO «KXPOMOCOMa» B CBETE COBPEMEHHbLIX NPeACTaBIEHUN.
dopmbl OpraHM3auunm XpomMocoM: MHTepdasHas U MutToTudeckasi. OxapakTepusymnTe
CTPYKTYPHO-(PYHKLMOHaNbHOE COCToAHME XpomMocoM. OBLLMiA NnaH CTPOEHNS XPOMOCOM
3yKapmnoTMYeCcKnx opraHnamoB. CTpoeHne 1 OyHKLUUN LEHTPOMEPDI U KMHEeToXopa. Tunbl
XPOMOCOM B 3aBUCMMOCTU OT pPacrnosyiOXeHUs  LeHTpoMepbl MNn  NepBUYHON
NepPeTSHKKN. [MoHsATMEe  «KkapuoTun» U «uguorpammar». oHATHe «kapuoTun» no
JleButckomy. AunnouaHeii (2n) u rannougHein  (n) Habopbl Xpomocom. Pa3smepsbl
XPOMOCOM Y pasHbIX OpraHn3MoB.

«Kpntunyeckaa macca XxpoMocom». AyTOCOMbI U NOSI0BblE XPOMOCOMbI. XpOMaTUH,
ero opraHusaumnsa n nokanusauma B knetke. Ppakumm xpomaTuHa, X MONeKynspHasa u
reHeTnyeckas opraHmsaumst U oTnuuUTenbHble 0COBEHHOCTU. Tunbl reTepoxpomMaTuHa,
0COBEHHOCTM UX OpraHM3auuKn. YyacTku fnokanusaumm Ha XpoMOCoMe.

HayuyHas cneumanbHocTb 1.5.19 NouBoBeaeHue

MoHATME O no4yBe Kak CaMOCTOSITESIbHOM €CTeCTBEHHO-UCTOPUYECKOM Terne.
MecTto n ponb no4sbl B buocdepe. CTpykTypa NoYBOBEAEHUS U €ro MECTO B cUCTEMeE
HayK.

MuHepanbHass 4acTb noyB. MwuHepansbl, crnarawowme TBepayr a3y noys.
lMepBUYHbIE MUHEpanbl, WX OCHOBHble Trpynnbl. OCHOBHbIE rpynnbl BTOPUYHbLIX
MUHEpanoB: COMW, OKcUAbl, annodadbl, FMUHUCTbIE MuHepanbl. CBOWCTBa MOuYB,
onpeaensemMble BTOPUYHBIMU MUHEpPanamn: MOHOObMeHHasa CrnoCOBHOCTb, FUMKOCTb,
NNacTUYHOCTb.

OpraHnyeckoe BellecTtBOo no4yB. MCTOYHMKM MNo4yBeHHOro rymyca. [loHsaTue o
MUHepanuaaumm u rymudukauum. BrnvsHue BHELWHMX YCNoBUMM Ha MNpoueccsl
TpaHcopmaumn opraHmyeckoro BewectBa. Cneunduyeckne m Hecneumdumyeckue
coeanHeHunsi. OCHOBHble rpynnbl  FYMYCOBbIX BELLECTB: T[YMUHOBbIE KWCIIOTHI,
dYyNbBOKUCIOTbI, FYMUH, X OCOBEHHOCTN 1 pOosb B NOYBOOGPA30BaHUMN.

Bopa B nouse. [MoYBEHHLIM pacTBOp U (paKToOpbl, OnNpeaenstowmne ero cocras.
CocTtaB MOYBEHHOrO pacTBOpa, €ro KUCMAOTHOCTb M LENOYHOCTb. Ponb no4YBeHHOro
pacTBOpa B XXU3HWN pacTEHUN.

MouBeHHbIM BO3ayX. PopMbl NOYBEHHOro BO3gyxa. BosgywHo-¢gusndeckme
CBOMCTBA MNOYB.

MornotutenbHasi cnocobHOCTbL NoYB. Bnabl NornoTMTensHOM CnocobHOCTM NOYB.

lMo4yBeHHbIM NornoLarLWwmn KoMmnnekc. KNCrnoTHOCTb M WeEeNTOYHOCTb NOYB.

AKTyanbHasi M NOTEHUManbHash TMOYBEHHAs KUCMNOTHOCTb. O6MeHHas w
rmaponuTuyeckas KMCnoTHoOCTb. LLlenoyHocTb noys. bydepHOCTb NoyB.
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OkuncnuTenbHO-BOCCTAaHOBUTESbHbIE NPOLIECCHI B NOYBAX.

OcHoBHble Tennouanyeckne xapakTepnucTukm noys. TenroobmeH B Noyse.

TemnepaTypHbI peXnm n ero BNnaHMe Ha no4BoobpasoBaHme 1 nnogopoane
noyB.

PagnoakTnBHOCTb NOYB.

‘paHynomeTpuyecknin coctaB Mno4yB, €ro BMAWsSHME Ha no4yBoobOpa3oBaHne U
ceorctBa no4ys. CoctaB UM CBOWCTBA [pPaHyfIOMETPUYECKMX 3remeHToB. WX
Knaccugukauma no pasmepy. Knaccudmkaymsa noys no rpaHynoMeTpmuyeckoMy cocTaBy.

Ctpyktypa noys. PakTopbl arpermpoBaHusi NoYBeHHOM Macchl. CuctemaTtuka
NMOYBEHHOW CTPYKTYPbI N €e AnarHOCTU4EeCKoe 3Ha4YeHue.

lMoHsATME O nouvBeHHbIX ropudoHTax. ObpasoBaHWe MOYBEHHbLIX FOPU3OHTOB, WX
OTNMyKne OT NUTONOrMYEeCcKMx crioeB. CnuctemaTnka NOYBEHHbLIX FOPU3OHTOB.

[AnarHocTnka noYBEeHHbIX TOPU3OHTOB.

MoHaTMe o nouyBeHHOM npocdune. CucrtemaTuka NOYBEHHbIX Mpodunen no
XapakTepy COOTHOLUEHUSI TE€HEeTUYECKMX TFOPU3OHTOB. TuMbl CTPOEHUA MNOYBEHHOMO
npodouns.

Ob6uwas cxema no4usoobpazoBaHus. CTagMMHOCTb NOYBOOOPa30BaHUS.

BanaHc BewectBa B noyBoobpasoBaHUK. [1pOTUBOMOMOXKHbIE SABMEHUA MNpU
noysoobpasoBaHnn. JInemeHTapHble no4vBeHHble npouecchl (AMMM). Komnnekt wn
komnnekc QJlM. Twn noyBoobpasoBaHusa. OcobeHHOCTM no4BOObOpa3oBaHNA B
PasnNUYHbIX 3KOSIOMMYECKNX YCITOBUSAX.

Pexnmbl nouBoobpasoBaHns. BoaHbIn pexxum noys. Bo3ayLUHbIN peXUM NOYB.

TennoBon pexum noys.

Mnogopoave noys. MNoHATME O NOYBEHHOM nnogopoann. Kateropun noYBeHHOro
nnogopoaus. dakropbl NIOAOPOANS MOYB.

dakTopbl noyBoobOpasoBaHus. B.B. [JokyyaeB ¥ yyeHuMe O dakTopax
noysoobpasoBaHus. B3anmocBa3sb n B3aMM0OOBYCNOBNEHHOCTb hakTopoB
no4ysoobpasoBaHus. [JeaTenbHOCTb YernoBeKka kak hakTop no4Boobpa3oBaHuS.

Cucrtematuka nouys. lNoHATUE O cucTemaTuke noyvs. Pasgensl cUcTeMaTuKM NOYB.

TakcoHOMUS, HOMEHKNaTypa 1 guarHocTuka noys. MNMpUHUUNLI AMarHOCTUKKU MOYB:
NPOUNbHBLIN METO/, KOMMIIEKCHbIM NoAX0n, CpaBHUTENbHO-reorpadnyeckuin aHanms,
OLEHKa pexnmoB no4yBoobpasoBaHus. [uarHoctuyeckme npuaHaku noys. KoHuenuus
ANarHOCTUYECKMUX FOPU3OHTOB MOYB.

MaBHenwume Tunbl noys. CnabopasBuTbie NOYBHI.

[epHoBble no4Bbl. PopmMMpoBaHME [OEPHOBbLIX MOYB Ha KapOOHATHbIX U
BeckapboHaTHbIX MNAOTHLIX Nopoaax. [epHoBo-kapboHaTHbIE NOYBbl. [lepHOBbIE KACTIbIE
noysbl. [lepHOBbIE NOYBbI Ha PbIXMbIX MOPOAAX.

MmaopomopdHble noyvsbl. O6WKWEe NpuM3HaKM M CBOWCTBA MAPOMOPMHBIX MOYB.
Orneenue noys. [Nen, ero Buabl M NposiBfieHNe B pa3Hbix noysax. lNcesgornen. [neesbie
N rneesaTble NOYBbI.

BonoTHble nouBbl. PacnpocTpaHeHne OGOMOTHbLIX MOYB B pasHbiX MNPUPOOHLIX
30Hax. NMpoucxoxgeHne 60M0T U ux TUnbl. TopdhoobpasoBaHme U TOPpGOHAKONMEHNE B
pasHbix Tunax 6onot. Tunbl N NOATUMbLI BOMOTHLIX NOYB, UX ANArHOCTMKA, CBOMCTBA.

AnnoBuanbHble  noyvsbl. OcobeHHOCTM noyBOOOpa3oBaHMS B MOWMAax:
rMOPOSIOrNYECKUA PEXMM, OTNOXEHME anftoBMS B pa3HbiX YacTsax nomMbl. OcobeHHOCTU
AenNbTOBOrO  NoyBoobpasoBaHus. Tunbl M NOATUMbLI - anmoBUanbHbIX MOYB, WX
ANarHoCTuKa, reHesuc, CBOMCTBA, ocobeHHOCTH CEeNbCKOXO3ANCTBEHHOIO
NCMNONb30BaHusI.

MoasonucTble noysbl. PacnpocTpaHeHue, ycnosnsa noyBoobpas3oBaHns, BOAHbIN
M  TENSIOBON pPeXuMMmbl, OCODEHHOCTM OBMOMOrM4YecKoro KpyroBopoTa BeELLECTB,
cucTemaTuka, guarHocTuka, ceonctea. loasonoobpasoBaHne, NCTOPUSA €ro U3YyYeHUs,
COBpPEMEHHbIE B3MMsA4bl. Tponuyeckme U CcybGTponuyeckne noA30SIMCTblE  MOYBLI.
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OnopsoneHHOCTb noyB  Apyrux TunoB. OCOBEHHOCTM CENbCKOXO3ANCTBEHHOTO U
NecoX03IMCTBEHHOIO NCMNOMb30BaHUA NOA30MNUCTLIX MOYB.

Bypble  necHble NnoYBbl (6yposembil). PacnpocTpaHeHue, ycrnoBus
no4ysoobpas3oBaHns, BOOHbLIN W TEMSOBOW PEXMMbI, OCODEHHOCTM OMonormyeckoro
KpyroBopoTa BeLLeCTB, CUCTEMATMKa, AMAarHOCTMKa, CBOMCTBA, reHe3nc, 0COBEeHHOCTU
CENbCKOXO3ANCTBEHHOMO N NECOXO3SNCTBEHHOIO UCMNOSIb30BaHMS.

Cepble necHble no4Bbl. PacnpocTtpaHeHune, ycnosus No4Boobpa3oBaHnsi, BOOHbIN
M TEnrnoBOW pPeXumbl, OCOBEHHOCTM BMONOrMYEecKoro KpyroBopoTa BeLLECTB,
cucTemaTuka, ANarHoCTMKa, CBOMCTBA, reHe3nc, 0COBEHHOCTN CEeNbCKOXO3ANCTBEHHOMO
ncnonb3oBaHus. Cepble NecHble rneeBble NoYBbI.

UepHo3sembl. PacnpocTpaHeHue, ycrnoBus no4yBoobpa3oBaHusi, BOAHbIA U
TENMOBON peXxmnmbl, 0COBEHHOCTN BMONOrMYECKOro KpyroBopoTa BeLecTB, CUCTEMATUKA,
ANarHoCTuKa, CBOWCTBA, reHesuc, ocobeHHOCTH CEeNbCKOXO3SMCTBEHHOIO
NCNOSb30BaHMS.

JlyroBo-yepHO3eMHble no4Bbl. JlyroBo-4yepHO3emMoBUAHbIE MOYBbl. JlyroBble
TEMHble YepHO3eMOBUAHbIE NOYBbI. BptoHM3eMbl. HepHO3eMOBUAHbIE MOYBbLI B TPOMMKaX
n cybTponukax.

ConoHyaku. MNpoucxoxgeHne n akkymynsaumsa conemn B nodsax. PacnpocTtpaHeHune
M NPOBUMHUMWM comneHakonneHusa. 3aconeHne no4vs. CucrtemaTvka, [OMarHOCTUKA,
CBOMCTBA, reHe3nc CosIOHYaKoB.

ConoHupbl. PacnpocTtpaHeHne, ycnoBusi no4BooOpa3oBaHWs, cuUcTemMaTuka,
ANarHocTMKa, CBOWCTBA, T[leHe3uc, ucnosnb3oBaHne wun Menuopaumsa. CornoHubl
aBTOMOpPHbIE, NONYrnapoMopdHbIE U TMOPOMOPHbIE.

Conogn. PacnpocTpaHeHune, YycroBusi noyBoobpasoBaHue, cucTemaTuka,
ANarHoCTuKa, CBOMCTBA, reHes3unc, Ucnornb3oBaHme n menvopaums. Oconogenbsie NoyBbl.
KawTtaHoBble no4Bbl. PacnpocTpaHeHue, ycrnoBusa no4Boobpas3oBaHuUs, TenmnoBon WU
BOAHbIN peXuUMbl, 0COBEHHOCTN BUONOrMYECKOro KpyroBopoTa BeLLECTB, cucTeMatuka,
ANarHoCTu1Ka, CBOWCTBA, reHesuc, ocobeHHoCTH CEeNbCKOX03ANCTBEHHOIO
Mcnonb3oBaHus. JlyroBo-kallTaHOBbIE MOYBbI.

Bypble nonynycTbiHHbIE NOYBLI. PacnpocTpaHeHue, ycrnosusi no4BoobpasoBaHus,
TENMOBON U BOAHbBIA PEXUMbI, OCOBEHHOCTM BUONOrMYecKoro KpyroBopoTa BeLLecTB,
cucTeMaTtuka, AuarHocTuka, CBOMCTBA, reHe3nc, 0COBEHHOCTU CESNbCKOXO3SIMCTBEHHOIO
MCNOSb30BaHMS.

Ceposembl. PacnpocTtpaHeHue, ycnosusa no4BoobpasoBaHust, TEMNMOBOM U BOAHbIN
pexXumbl, OCOBEHHOCTM OMOMOrMYeckoro KpyroBopoTa BeLLeCcTB, CUCTEMaTUKa,
ANarHoCTu1Ka, CBOWCTBA, reHesuc, ocobeHHoCTH CENbCKOXO3SMCTBEHHOMO
MCNOSb30BaHMS.

KopunyHeBble noysbl. PacnpoctpaHeHue, ycrnosus no4Boobpa3oBaHus, TEMNSIOBON
N BOAHbIN PeXUMbI, 0COBEHHOCTN BUONOrMYECKOro KpyroBopoTa BELLECTB, CUCTEMATUKA,
ANarHoCTu1Ka, CBOWCTBA, reHesuc, ocobeHHoCTH CENbCKOXO3SMCTBEHHOO
NCMOnb30BaHUS.

XKenTtosembl. PacnpocTtpaHeHue, ycrnoBusi noyYyBoobpasoBaHUs, TEnsioBOM WU
BOAHbIA PEXWMbl, 0COBEHHOCTM BMOMNOrMYeckoro KpyroBopoTa BeLLeCTB, CUCTEMATUKA,
ANarHoCTu1Ka, CBOWCTBA, reHesuc, ocobeHHoCTH CENbCKOXO35MCTBEHHOO
NCMNOnb30BaHUS.

KpacHo3zembl. PacnpocTtpaHeHue, ycnosus noyYBoOOpasoBaHus, TEMSIOBON U
BOAHbIA PEXWMbl, 0COBEHHOCTM BMOMNOrMYeckoro KpyroBopoTa BeLLeCcTB, CUCTEMATUKA,
ANarHoCTu1Ka, CBOWCTBA, reHesuc, ocobeHHoCTH CENbCKOXO35MCTBEHHOMO
NCMOnb30BaHUS.

"opHble no4yBbl. OcobeHHOCTM NoYBOOOpPa30BaHNA B rOpHbIX NaHAawadTax u nx
N3MeHeHNe C BbICOTON. BbICOTHaA NOSACHOCTbL NOYB B pa3HbIX FOPHbIX CUCTEMAaX U pasHbIX
npupoaHbiX 30oHax. OcobeHHOCTU CTPOeHusi, cocTaBa W CBOWCTB TOPHbIX MOYB.
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OcoBEHHOCTN CENbCKOXO3SMCTBEHHOIO UCMOMb30BaHUS FOPHBIX MOYB.

HayuyHas cneumnanbHocTb 1.5.15 Jkonorus

JKonorusa kak Hayka, nosHaroLas xmeon obnmnk buocdepbl BeegeHne TepmmHa
"akonorua" SpHcTtoM ekkenem B 1866 r. ons o6o3Ha4YeHNs HaykM O B3anMOOenCTBUAX
opraHuama v cpefbl. Passutme akonormm B 20-m cToneTnn. YpoBHWN OpraHn3aumm XXUBom
mMaTepuu, udyvaemble 3Konorven (opraHusm, MNonynsums, cooblecTBo, 3KOCUCTeMa,
6uocdepa). [Be rpynnbl 3agady M COOTBETCTBYKOLWIME MM MOAXOAbl B COBPEMEHHON
akornornn. (1) UsyyeHne mexaHuM3MOB, onpedensowmnx pacnpoctpaHeHue u obunve
opraHm3amoB (MonynsuMOHHbIN nogxod). (2) WM3ayyeHuMe npoTekawwmx C yyacTUeM
OpraHM3MOB NpOLEeCcCcoB TpaHcopMauun BeLlecTBa U SHEPrunm B IKOocUCTeMax W
buocdepe (9KOCUCTEMHLIN noaxod). BO3MOXHOCTM M OrpaHUYEHUs] KaXKOoro w3
noaxonoB. Ponb TeopeTunyeckux mogenen (rmnotes), SKCNEPUMMEHTOB W MONEBbIX
HabnogeHun.

OpraHusm kak OuckpeTHas CaMOBOCMPOM3BOASALIASCH CTPYKTypa, CBsi3aHHasd
obmeHOM BeLWEeCcTB C OKpyxarwlen cpegon. [IBa Tuna 3KONOrMyeckmx ¢akTopoB:
ycnoBsus n pecypchbl. [lnanasoH ycrnosun (Temnepartypbl, BNaXXHOCTW, CONEBOro coctaBa
n ap.), B npegenax KOToporo BO3MOXHO CyLLEeCTBOBaHME U pa3MHOXEHUEe OpraHn3MOB.
Kpuas TonepaHTHOCTU. B3anmoaencteume caktopos. [NepexnBaHne HebnaronpuaTHbIX
YCNOBUI B MNOKOALLLEMCS COCTOSTHUMN.

O6mMeHHble npouecchl, CBA3blBalOWME OpraHnambl CO cpefon. buoreHHble
3NemMeHTbl. 3aBUCMMOCTb OpPraHM3MOB OT pasHbIX UCTOYHMKOB aHeprumn (poToTpodbl n
XeMOTPObl) 1 pasHbIX MICTOYHUKOB yriepona (aBToTpodbl U reTepoTpodbl). [NepBuyHas
npoaykumnsa - yuctas u Banosas. [bixaHne pacTeHun. 3ameHumMble U He3aMeHUMbIe
pecypchl. JlIumnTrpylowas KoHUeHTpauus Heobxoammoro pecypca. "3akoH HO. Jlnbuxa".
eTepoTpodbl. [locTynneHne aHeprum ¢ nuwen n e€ ganbHeunwas TpaHcgopmMaums.
PauuwoH, accumungaumsi, Tpatbl Ha OOMeEH, pocT W pasmMHoxeHue. [loTpebneHue
KMCNopoda Kak rnokasatenb cKopocTu obmeHa. 3aBucumocTb obwero obmeHa u ero
WHTEHCUBHOCTWN OT Macchbl Tena. BnuaHne temnepaTtypbl Ha OpraHnM3mMbl. QKTOTEPMbI U
9HOOTEPMbI. 3aBUCMMOCTb MHTEHCMBHOCTM OOMEHa W CKOPOCTU pasBUTUS  OT
TemnepaTtypsbl. [paBuno "cymmel TemnepaTtyp".

XKunsHeHHble umknbl. onuumknuyeckue (pasmMHOXaloWMEeCcs MHOIMOKPaTHO) WU
MOHOUMKIINYECKNE (pa3MHOXaloWwmecss OAHOKpaTHO) opraHu3mbl. KOHKypeHuus 3a
pecypcbl Mexay pasHbiMu dyHKumnamuK. MNpeactaesneHne o r- n K-otbope.

OnpegenexHve nonynauunM B 3KOMOrMM U reHeTuke. [eHeTuyeckas
HEeOOHOPOAHOCTb nonynsauMn. WMepapxudeckas CTpykTypa nonynsumi. JlokanbHble
nonynauum n metanonynauuu.

Cratnyeckme xapakTepucTuku nonynaumu: obliasi YMCNEeHHOCTb, MMOTHOCTb,
CTPYKTypa (pa3mepHasi, Bo3pacTtHas, nonosasi). CBa3b Mexay pasMmepamm OpraHmM3MoB U
NAOTHOCTBLIO nonynauun. lMonynauns B NpoOCTpaHCTBE: CryyYanHoe, arpernpoBaHHOe
(nATHUCTOE) M perynapHoe pasmelleHne ocoben. TeppuTopuanbHoe noBeAeHME.
CooTHoLLEeHWe 3aTpaTt Ha OXpaHy TEPPUTOPMM U NOSTy4aeMbiX Npu 3TOM BbIroA,.

AnHamuyeckne XxapakTepuCTUKM NONynaAunn: CKOPOCTb POCTa YUCIEHHOCTW,
pOXOaeMOCTb, CMEPTHOCTb, WMHTEHCUBHOCTb MMMUrpauun u amurpauuun. OuHamuka
nonynauumn kak 6anaHc npoTekarLlmx B HeW npoueccoB. PacnpegeneHne cMepTHOCTU
no Bo3pactaM. KoropTHble (OMHaMmmyeckue) u cratuydeckme Tabnuubl BbhKUBaHWUA
(BoxunTunhA): cnocobbl UX MNOCTpoeHus. PacyeT oOXmgaeMon MPOAOIHKUTENBHOCTH
AanbHenWen Xn3Hu Ons pasHbix Bo3pacToB. OCHOBHbIE TUMbl KPUBbLIX BbIKMBAHWUS
opraHuamoB.  [emorpadudeckne  Tabnuubl,  y4uTbiBalOWMe  MHTEHCUMBHOCTb
pasmHoxeHusa. OnpegeneHne koadduumeHTa BocnponssoacTea RO. Bpems reHepaumm
N CcNOCcoObl €ro OLIEHKMN.

OKCNoHeHUManbHbIN pocT nonynaumm. CKOpOCTb 3KCMOHEHUMANbLHOro pocra: eé
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3aBUCMMOCTb OT XapakTepucTuUK opraHuama (pa3mepa u pAp.), obecneyeHHOCTH
pecypcamn u ycnoeun cpegbl. CtabunbHoe Bo3pacTHoe pacnpegeneHue. Pacuyet
CKOPOCTM  9KCMOHEHUManbHOro  pocta nNo  gemorpaduyeckum  Tabnuuam.
PenpogyktnBHas CTpykTypa nonynsumn. PasHble Tunbl BO3PacTHOW CTPYKTYpbl
nonynAunin n nx cBA3b C AUHAMMUKON YNCNEHHOCTU. [JuHaMmka Guomacchl Nonynsaumnmn.

PocTt HapogoHaceneHus BO BCEM MUpe U B OTAEeNbHbIX pernoHax. NameHeHve
KPMBOW  BbDKMBAHUS MO Mepe  OKOHOMWYECKOro  pasBuUTUS WU ynydLleHus
34paBooxpaHeHuns. [leTckas CMepTHOCTb. Pasnuyuns B BO3pacTHOM CTPYKTYpE N CKOPOCTU
pocTa nonynauum pasBuTbIX N pa3BUBalOLLUXCA CTPaH.

Mpobnema AWHaMWKM YUCNEHHOCTM nonynauun. Jlormctnyeckaa Mopnenb
perynsaunm pocta YNCreHHOCTU: NpeanocChifiki U cneacTBus. O geKT 3anasabiBaHus n
aBToKkonebaHns 4ucneHHocTn. BocnpousBegeHue aBTokonebaTenbHOro pexvva B
nabopaTopHbIX aKcnepuMmeHTax. PakTopbl 3aBUCUMbIE N HE3ABUCUMMbIE OT MAOTHOCTMW.
MuHUManbHbIM  pasmep nonynsauuu, Heobxoammblin  Ona  eé  6rarononyyYHoro
cywiectBoBaHus. [pobnema oxpaHbl peakux 1 ncyesarowmx BuaoB. KpacHble KHUMN.

PasHoobOpasne TunoB AuvHamuku nonynauui.  Luknuyeckme  konebanus
YUCNEHHOCTU IPbI3YHOB, 3anueodbpasHbiX N XULHbIX. CMeHa MexaHM3MOB perynsumm B
3aBUCMMOCTU OT [LOCTUrHYTOrO YPOBHA uYucneHHocTu. [lpeobnagatowmi cnocob
perynauumn YUCNEeHHOCTN 1 NONOXKEHNEe OPraHM3MOB B Liensax nuTaHusa. Buabl- Bpeantenu
n nx npoucxoxageHune. OrpaHNYeHne YNCNEeHHOCTN BUOOB-BpeanTenen: nctpebutenbHble
n perynupyowme mepbl. MNMectnuymngbl. Nocneactsna NpUMEHEHUS XNOPOPraHNYecKnX
NecTMUMOoB: HaKOMfEHWe B BbICLUMX 3BEHbSAX Tpoduyeckon uenn. CoBpeMEHHble
TpeboBaHua K nectvumpgam. [llogaepxaHue YUCNEHHOCTM BWOOB- BpeauTenen Ha
9KOHOMMYECKM ornpaBaaHHOM YpoBHe. Kcnonb3oBaHME eCTECTBEHHbIX BparoB s
KOHTPONMPOBaHUA BUAOB-BpeanNTENen.

PasHble Tunbl B3anMoaencTemm nonynsauum n cnocobbl NX BbIABNEHUS.

OTHoweHns "pecypc - notpebutens" (XUWHUK - xepTBa). PyHKUMOHaNbHas
peakuus noTpedbutensa Ha yBennyeHne KonuyecTaa pecypca (4ncna xepTs).

UucneHHass peakuua noTpebuTenss Ha BO3pacTaHWe KOonuMyecTBa pecypca.
"MoporoBas KoHUeHTpauma" pecypca - MUHUManbHOE COAep)XaHue pecypca,
Aonyckarwollee nogaepXaHue craunmoHapHor (NOCTOSIHHOW) YUCREHHOCTU. W3oknuHa
"HyneBoOro npmpocTta" nonynsunmn B NPOCTPaHCTBE ABYX PECYPCOB (B3aMMO3aMEHUMbIX U
HEe3aMEHNMBbIX).

KonebaHus "xuwHuk - xeptsa". Mogenb JloTkn-BonbeTeppsbl. [NonbITkn co3gaHuns
3KCrnepuMeHTarnbHbIX CUCTEM "XULLHUK - XepTBa". Ponb Murpaummn xuwHUKa u XXepTebl B
nogaepXXaHum nx cocyLectTsoBaHus. BsaauMooTHOLWEHNS "XULLHWKK - )kepTBa" B Npupoae.
KoaBontoumns xuwHuka v xeptsbl. "LleHa" 3awwmTbl oT XULWHUKOB. MNuuwenobuiBatensHoe
noBegeHne XMLWHMKoB (notpebutenen). Mapasntnam.

KoHkypeHunsi. CoOOTHOLWEHME BHYTPUBUOOBOM W MEXBULOOBOW KOHKYPEHLMMN.
TeopeTnyecknin NOAXOA K U3y4eHuro KoHKypeHuun. Mogenb BonbTeppsbl - JloTku - [ay3se
N ee orpaHudeHus. [IpuMHUMN KOHKYPEHTHOrO WCKIYeHns (3akoH [ayse) u ero
coBpeMeHHas TpakToBka. CBA3b MeXay YMCOM YCTOMYMBO COCYLLECTBYIOLNX BUOOB U
YUCIIOM MAOTHOCTHO-3aBUCUMbIX PakTOpoB. CocyLeCcTBOBaHNE KOHKYPUPYHOLLUX BUOOB.
CTeneHb JONYCTUMOro NepeKpbIBaHMS AKOSTOMMYECKMUX HULL.

MyTtyanuam. lNpumepbl MyTyanuama cpeau XMBOTHbIX, @ TaKXe XUBOTHbIX C
pacteHnamu. Onbinutenu. Mukopusa - MyTyanuam BbICLLUMX pacTeHUA un rpubos.
JInwanHmkn.

OnpegeneHne coobuwectsa. PasnnyHble NoaxoAdbl K BbIAENEHUIO U ONUCaHMUIO
coobwectB. CTpyktypa coobuwecTtB. BmgoBoe pasHooOpasne kak WHTerpanbHas
Xapaktepuctuka coobuwectsa. MiHOeKkcbl BUOOBOro pasHoobpasus, ux 3aBUCMMOCTb OT
yncna BUOOB N COOTHOLLEHUS UX YUCIIEHHOCTEN. PONb KOHKYPEHUUN U XULLHUYECTBa B
dopMupoBaHUM N nogaepXaHum CTpYKTypbl coobuwects. OcCTpoBHble coobuiecTsa:
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COOTHOLLUEHME  CIyYalWHOCTM 3acefieHnss un  OMOTUYECKMX B3aUMOAEWNCTBUA B
dopMMpoBaHNN BUOOBOrO coctaBa. PacxoxaeHne 3Konornyeckux HUW B coobuliecTtse.
OcCHOBHble TUMbI 3KONOro-ueHoTnyecknx crpartermn no J1.I.PameHckomy u @.[panmy:
BUONEHTbI (KOMNETUTOPbI), NATUEHTLI (CTPECC-ToNepaHTbl) 1 3KCNNepeHThl (pyaeparnbl).
HAnHamuka coobLiecTs BO BpeMeHW. [epBrYHbIE M BTOPUYHBLIE CYKLIECCUMN.

KnumakcHble coobuwecTtBa. W3meHeHuss BMAOoOBOro pasHoobpasna B xode
cykueccun. CBA3b Mexay nNpOAYKTUBHOCTBIO W pasHoobpasnemM. YCTOMYMBOCTb
coobuecTs. JlokanbHasa 1 obwas ycTtonymBocTb. HapyLeHune CTpykTypbl coobLecTB nog,
BNMUSIHUEM  a@HTPOMOreHHbIX  BO3genctBuh. Paspabotka Mep NO  OxpaHe
B6uopasHoobpasus.

dkocuctemMa Kak (pyHKUMOHanbHas W CTPYKTypHas eauHuua 6uocdepbl.
KpyroBopoT OGWOreHHbIx 3n1emMeHTOB. TpyaHOCTUM onpedeneHns rpaHuy, 3KOCUCTEMbI:
HecoBnageHne npPOCTPAHCTBEHHO-BPEMEHHbBIX MaclwTaboB KpyroBOPOTOB pasHbIX
aneMmeHToB. OrpaHUM4YEeHHOE 4MCIIo BMOreoXmMMmMyecknx yHKuun. BO3MOXHOCTb
WHTErpasnibHON OUEHKM (OU3NONOrMYeCcKOn akTUBHOCTU BGOnbLUMX rpynn OpraHM3moB.
OCHOBHble  (PYHKLUMOHamNbHbIE TIPynnbl OpraHM3MoB B 3kocucTeme. [lpoayueHThl,
KOHCYMEHTbI U peayLeHTbl. YCNOBHOCTb rpaHnLbl MeXay KOHCYyMeHTamMu 1 pegyLeHTaMu.
Buotpodbl n canpotpodbl. bromacca n npoaykuus. JiumMmntuposaHue nepBUYHOM
NPOAYKUNN pasnnYHbIMU (pakTopamMu (OCBELLEHHOCTbIO, TEMNEPaTypon, BNAXKHOCTLIO,
KOHUEHTpaumMen OuoreHHbIX 3MeMeHTOB). YTunmsauus nepBUYHON NPoAyKuun B
Tpodhnuecknx uensax. MNactbuwHan n getputHas nuwesble uenn. Tpoduyeckasa ceTb u
Tpohmnyeckne ypoBHU. MNMupammaa npogykumin. Perynsauma otaesnibHbIX YpOBHEN "CHU3Y"
n "ceepxy". Tunbl aKoCUCTEM.

YyeHne o 6uoctepe. Pone B.A. BepHaackoro. CTpykTypa u mMaTepuarnbHbIN
cocTtaB buocgepbl. PyHKUMM Buocepbl. IBontounsa Bruocdepbl. DKOMOrMs Kak Hayka.
MpeameT, NOHATUA, CTaHOBIIEHUE Kak Haykn. MeToabl. Qkonornyeckoe MoaenvpoBaHue.

Mpupogonone3oBaHWe, LUefnb W 3adayn, BuAbl  NPUPOAONOSNb30BaHUS.
PauvoHanbHOoe W HepauuoHarnbHoe npupodonosib3oBaHne. MoTuBbI M NpaBuna
HepaunoHanbHOro NPUPOAONONb30BaHUS.

3akoHbl b. KommoHepa. MNpupoaHble pecypcebl. X knaccudgukauus.

AHTpPONOreHHble BO3OeNCTBUS Ha Buocdepy u e€ 3awmra. [lerpagaums
XMBOTHOTO U pacTUTENbHOro Mupa. 3awmrta buonormyeckmx coobuecTts. KpacHoble
KHUIW, KagacTpbl BUONOrM4YeCcKnx pecypcos.

3arpsasHeHne aTMocdepHOro Bo3ayxa, MCTOYHUKN, 3KONormyeckne nocnenctams
3arpsisHeHust atmocdepsbl. 3awmTta atmocdepbl. 3arpsasHeHne rngpocdepbl, ICTOYHUKN
n nocnencTeus. 3awmTa rugpocdepbl. AHTPOMOreHHbIE BO3AENCTBUS Ha MOYBY.

3awuTta noys.

2.PekomeHayemasn nutepartypa
Mo Hay4yHoOM cneunanbHocTK 1.5.2 6uocdusuka

1. PybuH A.B. Buodwmsuka [B 2 T1.] / A.B. PybuH; Mock. roc. yH-T um. M.B.
JlomoHocoea.— M. : N3g-Bo Mock. yH-Ta : Hayka, 2004.

2. ApTioxoB B.I'. MonekynapHass Guoduanka: MexaHu3Mbl NPOTEKAHUS W
perynauun BHYTPUKNETOYHbIX npoueccoB: yvyebHoe nocobue / B.I. Aptioxos, O.B.
BawapwuHa ; BopoHex. roc. yH-T.— BopoHex : N3gaTtenbcko-nonurpadouyeckui LeHTp
BopoHexckoro rocygapCTBeHHOro yHmsepcuteTa, 2012 .— 219c.

3. ApTtioxoB B.I". Buodmsunka: yuebHmk ana BY3oB /noa pen. B.I'. ApTioxoBa.
— M.: Akagemuyeckun npoekt, 2009. — 294c.

4. Bnagummpos KO.A. Jlekunn no meamumnHckon 6uodumsmke: yueb. nocodume/
FO.A. Bnagumupos, E.B. MNpockypuHa. — M.: AkagemkHura, 2007. — 432c.
5. ApTioxoB B.I'. CTpykTypHO-bYHKLMOHANbHOE COCTOoAHME BuomembpaH n

MeXKIeTouHble B3aumogencTeus: yd4eb. nocobue / B.I'. ApTioxoB, M.A. HakBacuHa. —


https://www.lib.vsu.ru/zgate?ACTION=follow&amp;SESSION_ID=12846&amp;TERM=%D0%A0%D1%83%D0%B1%D0%B8%D0%BD%2C%20%D0%90%D0%BD%D0%B4%D1%80%D0%B5%D0%B9%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%D0%BE%D0%B2%D0%B8%D1%87%5B1%2C1004%2C4%2C101%5D&amp;LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&amp;SESSION_ID=12846&amp;TERM=%D0%90%D1%80%D1%82%D1%8E%D1%85%D0%BE%D0%B2%2C%20%D0%92%D0%B0%D0%BB%D0%B5%D1%80%D0%B8%D0%B9%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1%2C1004%2C4%2C101%5D&amp;LANG=rus
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BopoHex: WML, BI'y, 2008. — 156 c.

Mo Hay4yHOW cneunanbHocTn 1.5.4 Guoxnmus

1. Buoxmmus: yuebHuk / noa peq. E.C. CeBepuHa .— 5-e uag., ucnp. 1 gon.
— Mocksa : N9OTAP-Megna, 2016 — 768 C. —
http://www.studentlibrary.ru/book/ISBN9785970437629.html.

2. Bruonornyeckas xmumns [OnekTpoHHbIM pecypc]: y4ebHuk/ A.[l. TaraHoBMY
[n ap.]l— MwuHck: Bbiwanwas LLKONa, 2013.— 672 C. —
http://www.iprbookshop.ru/24052.html.— 3BC «IPRbooks».

3. XKykoBa, A.I'. MonekynsipHas ©Guonorus: y4ebHUK C ynpaxXHEHUAMU U

3agadamu / A.l'. XKykoBa, H.B. KuaundeHnko, J1.I'. FopoxoBa. — Mocksa ; bepnvH : [upekT-
Megua, 2018. — 269 c. — http://biblioclub.ru/index.php?page=book&id=488606.

4. MonekynsapHas 6uonorus: yyebHuk / B.B. MBaHuwes. — M. : PUOP :
NHOPA-M, 2018.— 225 c. —http://znanium.com/catalog/product/916275.

5. Kepebuos H.A. buoxumunsa: yyeb. / H.A. XXepebuos, T.H. lNonosa, B.l.
ApTioxoB. — BopoHex: N3a-8o BopoHex. roc. yH-Ta, 2002. — 696 c.

6. UupkmH, A.A. buonorudeckas xuvmus: y4yebHumk / A.A. YupkuH, E.O.
[aH4yeHko - MuHcK : Bbiw. wk., 2017. — Mocksa: Bblwanwasa wkona, 2017 .— 431 c. -
http://www.studentlibrary.ru/book/ISBN9789850623836.html.

7. TiokaBknHa, H.A. bruoopraHudeckas xmumus : y4ebHuk / H. A. TiokaBKuHa,
O. W. baykoB, C. 3. 3ypabsaH. - M.. TOOTAP-Meguna, 2015.— 416 c. -
http://www.studentlibrary.ru/book/ISBN9785970431887.html.

Mo Hay4yHOM cneuunanbHocTU 1.5.21 chusnonorns n GUOXMMMA pacTeHUn

1 AxkywknHa H.A. dusmonorma pactenmn / H.W. Axywkuna. - M.,
"MNpoceeweHne”, 1993. - 351c.

2 MNonoeko T.K. [bixaHne pacteHun. duamnonormyeckme acnektol / T.K.
"onosko. - Cl16, 1999.

3 EnpuHues A.T. lNpakTukym no MMHEpPanbHOMY MUTAHUIO, BOAHOMY PEXUMY,

pocTy u passutuo pacteHun / A.T. EnpuHues, .H. XoxaunHoBa - BopoHex: MN3a-Bo
BopoHex. yH-Ta, 2002. — 86 c.

4. EnpuHues A.T. lMNMpakTukym no cusmnonormm pactutenbHon knetku / A.T.
EnpuHues, I.H. XoxaunHoBa, 6.9. NBaHoB - BopoHex: N3a-80 BopoHex. yH-Ta, 2002. -
75c.

5. KysHeuoB B.B. ®usnonorus pactenui. / B.B. KysHeuos, I".A. AmuTtpurea //
Mocksa. Abpuc. - 2011. — 783 c.

6. Epmakos B.[1. ®usnonorus pactenun / B.IN. Epmakos. - M. - Akagemus. —
2007. — 634c.

Mo Hay4yHOM cneuunanbHocTU 1.5.9 60oTaHMKa
1. BoTtaHuka: B 4 Tomax. lNog pea. A.K. TumoHunHa. M. - 2007.
2. JlotoBa J1.. BotaHuka. Mopdonorust u aHaTomus BbiCLUMX pacTtenun / J1.U.
JlotoBa. - M.: KomKHura, 2007. — 510 c.

Mo Hay4yHOM cneuyunanbHocTUu 1.5.12 300no0rusa

1. KoHcTanTnHoB B.H. 3oonorna no3soHo4vHbix / B.H. KoHctanTtmHos, C.I1.
LlaTanoea // M. : Akagemus. — 2004. — 527c.

2. Horunb B.A. 3oonornsa 6e3no3BoHOYHbIX. - M. : AnbsiHC. - 2009. — 605 c.

3. OctpoepxoBa [.I1. 3oonorns 6ecno3soHouHbIX / [.[1. OcTpoBepxoBa.

Tomck: N3g-Bo Tomckoro yH-Ta, 2005. — 659 c.
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Mo Hay4yHoW cneunanbHocTn 1.5.14 aHTOMONOrMA

1. 3axsaTtuH KO.A. Kypc obwen aHTtomonorum/ KO.A.3axsaTuH. — M.: Konoc,
2001. — 376 c.
2. [orenb B.A. 3oonorunsa 6ecno3soHoyYHbIX /B.A. dorenb.- M.:AnbsiHe, 2009.-

605 c.
3. KopobknH B.W. Okonormna: yyeb. ana BysoB / B.A. KopobkuH, J1.B.
Mepepensckuin. — PocTtoB-Ha-[oHy : ®eHukc, 2010. — 602 c.

4. HukonanknH H.N. Okonorus: y4eb. ans Bysos/ H.U. HukonawnkumH, H.E.
Hukonawnkunna, O.. Menexosa. — M.: [lpodpa, 2009. — 622 c.
5. MoHomapeBa U.H. O6wasa akonorus: y4eb. nocobue/ N.H. NMoHomapeBa,

B.IM. ConomuH, O.A. KopHunosa. — PoctoB-Ha-[oHy: ®eHukc, 2009. — 538 c.

Mo Hay4yHOM cneumnanbHoCcTU 1.5.7 reHeTUKa
1. BopoHuoB H.H. Pasutne 3BONOLUMOHHBIX unaen B OGuonormm / H.H.
BopoHuos. — M.: U3g. Otagen YHUOO MIY, MNMporpecc-Tpagnumnsa, AB®P, 2004. — 432 c.
2. "eHeTuka / noa pea. B.W. eaHoBa. — M.: KLY AkagemkHura, 2006. — 638

C.

3. NyxoB KO.J1. Cenekumsi 1 ceeHOBOACTBO KyNbTUBUPYEMbIX pacTeHun / KO.J1.
MyxoB, A.®ykc, . Banuuek; MNMog pea. KO.J1. Nyxosa. — M.: Mup, 2003. — 536 c.

4. MawkuHa O.C. lNeHeTnyeckass uHxeHepusa un GmuobesonacHoctn / O.C.
MawkuHa, A.K. bytopuHa. — BopoHex : BopoHex. roc. yH-T, 2005. — 71 c.

5. Kumynes N.®. Obwaa n monekynsapHas reHetuka / N.®. XXnumynes. —
Hosocubupck: N3g-so CO PAH, 2007. — 479 c.

6. Nure-BeytomoB C.I. eHeTnka ¢ ocHoBamu cenekummn / C.I'. WHre-

Beytomos. — CI16: N3a-8o H-J1, 2010. — 720 c.

Mo Hay4yHOM cneuunanbHocTU 1.5.19 noyBoBeaeHne
1. Myxa B.[l. ArponoysoBegeHue / B.1. Myxa, H.W. Kaptamsiwes, [1.B. Myxa.
— M. : Konoc, 2004. — 526 c.

2. BanbkoB B.®. [louysoBegenne / B.®. Banbko, K.LU. Kasues, C.W.
KonecHukoB. — PocTtoB-Ha-[oHy: UKLl «MapT», 2004. - 496 c.
3. Knaccudmkauus noys Poccuun. M., 2004.

Mo Hay4yHoM cneuunanbHocTU 1.5.15 akonorus
1. Jlocb B.A. Okonorus: yuebHuk / B.A. Jlock. - M.: Ok3ameH. — 2006. - 477 c.

2. HukonanknH H.UA. 3konorns / H.WU. HukonawkuH, H.E HwukonarkuHa,
O.M.MenexoBa. — M.: [lpoda- M.: [lpocha, 2008. - 622. - 624 c.

3. YepHoea H. M. Obwasa akonorusa: y4ebHuk ana ctyd. ned. sysos / H. M.
UepHoBa, A. M. bbeinosa. - M.: [lpoda, 2004. — 411 c.

4. KopTte ®. Bkonornyeckas xumus. OcHoBbl 1 KoHuenuuu / ®. Kopte [v gp.].
- M.: Mwnp, 1997. — 393c.

5. Hesatoea T.A. Obwaa n cucteMHas 3KOMOorust: COCTOSIHAE M MEPCNEKTUBbI

passutua /T.A. [esatoea, JI1.H. Xuuoea, E.B. Mowuceesa, B.I'. ApTtioxoB; BopoHex:
N3paTtenbcknn pom BIY, 2018. - 186 c.

6. Mpoctakos H.N. Buoakonorus / H.W. MNMpoctakos, B.Bb. Nony6. - BopoHex:
N3paTtenbcknin gom BIY, 2014. - 438 c.
7. HesaTtoBa T.A. Qkonornsa n NpMpoAONonbL30BaHME: CMOBaPb-CNPaBOYHUK /

T.A. Odesatosa, B.[l. BaHoB, C.H. Boxko, B.A. KoponeB. - BopoHex: 3gaTtenbckui
aom BI'Y, 2018. - 487 c.


http://www.lib.vsu.ru/cgi-bin/zgate?ACTION=follow&amp;SESSION_ID=6726&amp;TERM=%D0%A7%D0%B5%D1%80%D0%BD%D0%BE%D0%B2%D0%B0%2C%20%D0%9D%D0%B8%D0%BD%D0%B0%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%BD%D0%B0%5B1%2C1004%2C4%2C101%5D&amp;LANG=rus
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3.Bonpochbl K 3K3aMeHy
Mo Hay4yHOM cneuunanbHocTU 1.5.2 6Mochmusmnka

1. Knaccudumkaumna TepmognHaMmmyeckmnx cuctem. lNepebin 1 BTOPOW 3aKOHbI
TepMoanHamukmn B Guonorum.

2. TepMmoguHamnyeckne napameTpbl U UX aHanua: 3HTanbnus, 3HTPONUS,
N3MeHeHne cBOOOHON SHEPTUN.

3. CtaumoHapHoe COCTOAHME W YCHOBUSE MUHMMyMa CKOPOCTW npupocTta
aHTponun. Teopema lMpuroxmHa.

4. ONeKTPOHHbIE YpOBHM B Brononumepax. OCHOBHbIE TUMbl MONEKYNSPHbIX

opbuTanew n aNeKTPOHHbLIX COCTOSIHWI, TT-3NEKTPOHbI, 3HEpPrus Aenokanusaumm. Cxema
ABNOHCKOro ANs CroXHbIX MOMEKyI.

5. MakpomMonekyna kak OCHOBa opraHudaumm 6noctpyktyp. CtaTtucTnieckmni
XapakTep KoHdopMaunn 6MononnMmMepos.

6. Ycnosus  ctabunbHOCTM  KOHdUrypauum  Makpomonekyn. dasoBble
nepexopbl. lNepexoabl rnobyna-knyodok. KoonepaTuBHbIE CBOMCTBA MaKpPOMOSEKY!T.

7. BopopoaHble cBa3n; cunbl  Ban-gep-Baanbca; anektpoctatuyeckue
B3aUMOOENCTBUA.

8. OcoBeHHOCTN MPOCTPaAHCTBEHHOW OpraHusaummM OenkoB M HYKNEUHOBbIX
Kncnor.

9. CybbeanHu4Hasa n JOMeHHas CTpyKkTypa 6enkos.

10. Mogenu mbpunnapHblx n rnobynspHbIX 6enKoB.

11. [OuHamnyeckad CTpyKTypa onuronentuaoB w rnobynspHbiX OenKos;
KOHbopMaLMOHHas NOABMKHOCTL. MeToabl n3ydeHnst KOHPOPMaLNOHHOW NOLBUXHOCTH.

12. MexaHu3Mbl MuUrpauum SHEPrnn: pPe3OHAHCHbIN MeXaHWU3M, CUHITIeT-
CUHITIETHBIN N TPUNNET-TPUNSIETHBIN NEPEHOCHI, MUrpaLmst SKCUTOHA.

13. KwuHeTuka pepmeHTaTMBHbLIX npoueccoB. OCOBEHHOCTM MexaHU3MOB
depMeHTaTUBHbIX peakunin. NoHaTne o mnsnke oepmMeHTaTUBHOrO Katanusa.

14.  ONeKTPOHHO-KOH(OPMALMOHHbIE B3aMMOLEeNCTBUS B depMeHT-
cybeTtpaTtHom komnnekce. ObpaszoBaHMe MHOMOLEHTPOBOW akTUBHOM KOHGMIypauum.

15. PasButue npeacraBneHnn 0 CTPYKTYPHOW opraHm3aumm memopaH.

16. Xapaktepuctmka MembpaHHbIX OenkoB. XapakTepucTuka MeMOpaHHbIX
nMnnaos.

17. ®usnKo-xMMuyeckme mMexaHuambl ctabunusauum membpad. [duHamuka
CTPYKTYPHbIX 3fIEMEHTOB MEMOpPaHbI.

18.  [laccMBHbIN M aKTUBHbIN TPAHCMNOPT BELLECTB Yepe3 MeMbpaHbI.

19. MoTteHumnan pencteus. Ponb noHoB Na n K B reHepauuu noteHumana
AENCTBUS B HEPBHbIX Y MbILLEYHbIX BOMOKHAX.

20. Obwue 3aKoHOMEPHOCTU B3aMMOAENCTBUA NUraHAOB C pelenTopamu.
Ponb cTpykTypbl nnasmatuyeckon membpaHbl B npouecce nepefadv ropmMoHanbHOro
curHana.

21. CeobogHble paguvkanbl Npy LEnHbIX peakuusix OKUCIEHUS NUNUMAOB B
MeMbpaHax u Apyrux KrneTtouyHblx cTpykTypax. O6pasoBaHue cBOGOAHbIX paavKanoB B
TKaHsIX B HOPME 1 Mpu NaTonornyeckmx npoueccax.

22.  Ponb aktuBHbIX hopMm kncnopoga. OKMCnmnTenbHbIA CTpecc.

23. [lepBnyHble doTOXMMUYECKME peakuumu. OcHoOBHbIE cTaguu
doTobmonormyeckoro npotecca.

24. MexaHu3mbl OTOOBMONOrMYECKNX U POTOXUMUYECKUX CcTagun. KuHeTuka
POTOXMMMYECKMX NPOLECCOB.

25. CTpykTypHas opraHusaumsa n (QyHKUMOHMPOBaAHUE (OTOCUHTETUYECKMX
MeMbpaH.

26.  doToxmmunyeckme peakumm B Genkax, nMnuaax u HyKNemHOBbIX KACIOTax.
Mpamoe gencrtene pagnaumm Ha 6enku, epMeHTbl, HYKNENHOBbIE KUCNOTbI, NMUNnabl 1
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yrneBoabl.
27.  PapgnouvyBCTBMTENBHOCTL MONeEKyn. Paanonvs Boabl u NMNMAOB.
28.  dakTopbl, MOoaUMLMpYOLWME Ny4YeBOE MOpaXeHue: pagmonpoTEKTOPbI U
pagnoceHcnbnnmsaTopbl, UX XMMUYecKasi npupoga u buonormyeckoe gencraeme.
29.  AHanus MexaHu3MOB JTly4EBOro NOBPEXAEHUS KNETOK.
30. CrpykTypHO-MeTabonmnyeckasa Teopusi B pagmobmnosnorum.

Mo Hay4yHOM cneuunanbHocTU 1.5.4 GUoxnmua

1. MpeameT n 3agayvn Guoxmmun.

2. O6Lwmne CTpyKTypHble OCOOEHHOCTU aMMHOKMCIOT. PU3MKO-XMMUYECKUE,
KACMOTHO-OCHOBHbIE U ONTUYECKMEe CBOWCTBA aMMHOKMCAOT. HecTaHgapTHble
aMWHOKNCAOTHI.

3. O6pa3soBaHne M cCBOWCTBa NenTUOHOM CBA3U. PU3MONOrMYEcKn BaXkHble
nentnabl. CoctaB 6enkoB. YPOBHU CTPYKTYpHOW opraHmnsauumn 6enkoB. KoHdopmaums
6enkoB. [lomeHHas cTpykTypa 6ernkoB. OCHOBHbIE TUMNbI JOMEHOB.

4, Knaccudumkaumna 6enkoB no cocrtaBy, PYHKLUMSM, TPEXMEPHOWN CTPYKTYpE.
CewmeiicTtBa 6enkos.

5. Knaccugukaumna gepMeHToB M HOMEHKNnaTypa, eOvHWULbl akTUBHOCTU
depMeHTOB.

6. dakTopbl, BNUAOLWNE Ha aKTUBHOCTb (DEPMEHTOB. 3aBMCUMOCTb CKOPOCTH
depMeHTaTUBHON peakumm OT KOHUEHTpaumm cybcTtpaTa. Onpegenenne Km n Vmax.

7. MHrmbupoBaHue u aktmauus cepmeHToB. OCHOBHblE NyTWU perynauum
aKTUBHOCTU (pepMeHTOB. MHOXeCTBEHHbIE MOSEKYNSAPHbIE POPMbl (PEPMEHTOB.

8. MexaHn3m gencteusa pepmeHToB. CneundunyHoOCTb PEepPMEHTOB.

9. ButamuHbl - npealecTBeHHNKN KopepMeHToB. Knaccudukaums, yHKUUK.

10. YrneBogbl. Knaccudpukauus, dyHkumn.  PU3NONOrMYECKM  BaXKHbIe
MOHOCaxapuapbl, Aucaxapvgbl W nonucaxapugbl.  [THOKO3aMUHOMMUKaHbl U
NPOTEOrNINKaHbI.

11. Knaccudpumkaumsa n pyHkumm nunmaos. CTpoeHne, CBOMCTBA U BaXKHENLLE

npeacTaBUTENM XUPHbIX KNCAOT N TpUauunrnnuepornos.

12.  CtpoeHune membpaH. TpaHCNOPTHbIE CUCTEMbI MEMOpPAH.

13. [MUKonM3 — LeHTparnbHbIN NyTb KaTabonuama rnoKo3bl. QHepreTnyeckas
ahPeKTMBHOCTb rmukonmsa. lNyTtn npespalleHus nupysarta.

14.  Uwmkn TpukapboOHOBLIX KUCMOT.

15.  CTpyKTypHasi opraHusaums 9neKTPOHTPAHCMNOPTHOW Lenu MUTOXOHOPUMN.
[MepeHoC 3neKkTPOHOB 1 OKMUCNUTENBbHOE hochopunmpoBaHme.

16. XemumocmoTtmyeckass Teopuss Mwutdena. TpaHCNOPTHble  CUCTEMBI
BHYTPEHHEN MUTOXOHAPWanbHOM MeMbpaHsbl.

17.  OHepreTnyeckad 3(PPEKTUBHOCTb OKUCIEHUS  MOMEKYrbl  [NHOKO3bI.
AbIXxaTenbHbIN KOHTPOSb. 5 COCTOSIHUI AbIXaTenbHOW Lenu no YaHcy.

18.  TokcuyHble hOpMbl KMCITIOPOAA U FrEHEPUPYIOLLNE UX UCTOYHUKKU. 3HaYeHne
cBobogHOpaanKanbHbIX MPOLECcCoB B (PU3NOSIOrMM N NaTOSNOMMK KNEeTKu.

19. [eTokcukaumst akTMBHbIX opMm kucropoga. PepmeHTaTUBHas WU
HedhepMeHTHaA aHTUOKCUAAHTHbIE CUCTEMBbI.

20. ["MIOKOHEOreHe3 1 rMUOKCUNaTHbIN LMKI.

21. TleHTo30¢0oCHaTHbLIN NYThb.

22.  Kartabonusm nunngos. Peakumu -OKMCNEHMUS XXMUPHbIX KUCMOT.

23.  Peakuun cuHTe3a XUPHbIX KNCMOT.

24. Katabonmam amwuHokucnoT. Peakuun TpaHcamMuHupoBaHusi. CuHTE3
aMWHOKNCAOT.

25. Hewntpanusaumna ammunaka B opraHuname. Linkn MmoyeBuHbI.

26. CTpoeHMe HYKMEUMHOBbIX KUCIOT U UX QyHKuun. [lypuHOBbIE U
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NMMPUMUONHOBbBIE OCHOBAHUSA. YTrneBoAHble KOMNOHEHTbl. OBMEH HyKNeoTaoB.

27. LUeHTpanbHasg aorma MOSEKYNAPHON Buonorun. MpuHUMN
komnnemeHTapHocTn. PHK kak nocpeaHuk mexay reHamu un 6enkammn. O6wwme npuHUmnnbI
cuHTe3a 6Genka. Pubocoma kKak kaTanmsatop (opmMuMpoBaHuUs MENTUAHbLIX CBSA3EN.
[MoHATMe 0 penapaumm Kak 0 MaTPUYHOM CUHTE3E.

28. Pennukauus, atanbl cuHTesa OHK. benkn n depmeHTsl, yyacteyouime B
pennukaumm. OCo6eHHOCTM pennnkaunm y npo- 1 3yKapumor.

29. TpaHckpunuua wn npoueccnHr PHK: atanbl, depMeHThl, perynaums.
OTnunyuna npouecca TPaHCKpUNUUKU Y NPOKapUoT N 3yKapuoT.

30. CeowcTBa reHeTuyeckoro koga. bnocuHtes 6enka, ero oCHOBHble 3Tansbl,
perynauma npouecca. [1oCTTpaHCNSAUMOHHBIN MPOLECCUHI U adpecHbld TpaHCnopT
Benkos.

Mo Hay4yHOM cneuunanbHocTU 1.5.21 chusanonorna n 6UOXMMMA pacTeHUn

1. MpeameT, 3agavn n meToabl PU3MONOrMmM pacTeHUN.

2. KneTka - kak CTpyKTypHasi U (pyHKUMOHanbHass eguHuua pacTUTENbHOro
opraHuama.

3. CTpoeHune, OHTOreHe3 1 NPOUCXOXKAEHME XITOPOMNacTOoB.

4, DU3NKO-XMMMYeCcKmne CBOMCTBA NUIMEHTOB.

5. MpencrtaBneHne o ceetcobupatowem komnnekce (CCK), peakunmoHHOM
LueHTpe, POTOCMHTETUYECKON eaAnHULIE.

6. LInknuyecknin n HELUMKNNYECKNIN TPAHCNOPT 3NEKTPOHOB Npu hOTOCUHTESE.

7. Tunbl oTohochopmnmpoBaHna 1 ero MexaHumsm (XeMmocmoTudeckas
rmnoTtesa).

8. Lukn KanbBuHa.

9 Linkn Xat4y-Cnenka. KoonepatmsHocTb C3 1 C4 nyten accummnsauum COo2.

10. Metabonuam cem.toncTtaHkoBble (CAM-meTabonmam).

11. doTogbixaHue: BUOXNMUS U PU3NONOrMYeckoe 3HaYeHme.

12. BnusHue Ha POTOCMHTES BHELLHMX (0AaKTOPOB.

13. MwuToxoHAapun: CTpOeHne, BUOXMMUYECKUI COCTaB, MPOUCXOXOEHME.

14.  [nukonua: Guoxmumma n perynsums.

15. Uwmkn Kpebca: buoxumums, 3HavyeHne n perynsums.

16. [ObixatenbHas uenb (OTL).

17.  AnbTepHaTUBHbIE NYTU TEPMUHANBHOIO OKUCIEHUS.

18.  OkucnutenbHble NeHTo30docdaTHbIN NyTh.

19. BopoobmeH. KopHeBoe p[aBneHMe U MexaHu3M ero BO3HUKHOBEHWUSI.
lyTTauma wn nnad pacteHun. TpaHcnvpaumda. CyToudHbii xon. KonuyecTBeHHble
nokasartenu.

20. MeTogbl U3y4eHUss MUHeparnbHOro NUTaHnd. 'MgponoHuka.

21.  ®dusmonornyeckas posib a3oTa, U ero KpyroBoporT.

22. [peBpalLeHune cepbl B pacTUTEITbHOW KIeTKe.

23.  ®dusmonornyeckas pornb occopa, Kanus, Kanbuus, MarHna n xxenesa.

24.  MuKpoanemeHTbl.

25.  Poct n passutmne pacteHuin. dtanbl pa3BUTUS pacTEHUN.

26. BrnivsHue TemnepaTypbl 1 CBeTa Ha POCT pacTEHUN.

27. ®uToxpomHasi cuctema.

28.  ®OUTOropMOHbI.

29. ®doTonepmoan3amM v rOPMOHbI LIBETEHUS.

30. YCTOMYMBOCTbL pacTeHUn K HebnaronpmusaTHbIM dpakTopam.

Mo Hay4yHOM cneuuanbHocTU 1.5.9 60TaHMKa
1. Haguapcteo [MpokapuoTbl. Obwan xapaktepuctvka (CTPOeHue KIeTKw,
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Ccrnocobbl NUTaHKs, Pa3MHOXeHNA, OCHOBbI CI/ICTeMaTI/IKI/I).

2. Pa3mMHoOXeHne 1 XXU3HEHHbIe LMKIbl BOAOPOCNEN.

3. Jkonorma Bogopocnen. 3HavyeHve BOOOPOCNEN B MpUMpoAe U B XU3HU
YyenoBekKa.

4. OcCO6GEHHOCTN CTPOEHUSI KIETKM WU BereTaTMBHbIX OpraHoB rpuboB, uX

csoeobpasne u BuagomameHeHuss. Crnocobbl pasmMHoXeHust rpuboB. BereTaTusHoOe,
Gecnonoe n nonoBoe pasMHoXeHne. Jkonormsa rpubos. 3HaveHne rpnboB B Npupoae u
XXM3HWU YernoBekKa.

5. Knaccudpmkaums rpubHbix opraHnamos. Huswmne un Beiclumne rpmnbsi.

6. PactutenbHas knetka. [naH ctpoeHna n mopgonoro-gpusmosiornyeckue
ocobeHHocTU. PactutenbHble TkaHW. OCHOBHbIE TUMbI U NpoBnembl Knaccudukaummn.

7. O6waa xapaktepuctuka nobera. [maBHble meTamopdo3bl nobera u ero
yacTtemn.

8. O6Lwasga xapaktepucTuka KopHa. Metamopdo3bl KOPHEN.

9. LiBeTok. NMnaH cTpoeHus, xapakTepuctuka aHapoues n ruHeues. Metoabl

onucaHus CTPYKTYpbl LBeTka (popmyna, guarpamma).

10. Cewms (cTpoeHue N YHKUUKN, TUMbl CEMSH OAHOAOSNbHbLIX U ABYAOMbHbIX
pacteHun). Nnopg (cTpoeHune, noaxonbl K Knaccudukauum, cnocobbl pacnpocTpaHeHus
NNOLOB U CEMSIH).

11. CoBpeMeHHble NpeacTaBneHns 0 XU3HEHHbIX OpPMax pacTeHUN.

12.  OCHOBHbIE OTNNYNA BbICLLUMX PACTEHNA OT HM3WMX. [NepBEHLbI HA3eMHOM
driopbl  — otaensl  Rhyniophyta, Zosterophyllophyta: obwaa xapakrepuctuka,
npeacTaBuTenu.

13.  Uwukn pasBuTMa BbICWUMX pacTeHUn, ero npoucxoxaeHue. [puynHbl
NpenMyLLeCTBEHHOIO pa3BuUTUA cnopoduTa B yCroBUsSX CyLLN.

14.  OcobeHHOCTM rameTomTOB paBHO- M PA3HOCNOPOBLIX BbICLUMX PACTEHWUN.

15. O6was xapaktepucTuka otaena Bryophyta kak rametognMHammyeckomn
NIMHUM 3BONIOLMK BbICLUNX pacTeHun. PasaeneHne Ha Knaccbl U NOAKIACChl, UX KpaTkas
XapakTepuctmka. 3HayeHue.

16. Otgen Lycopodiophyta. OfLwas xapakTepucTuka, pasgeneHue Ha Knacchl,
npeacTaBuTenu.

17. Otgen Equisetophyta. Wckonaemble npegctasutenn otaena. Popg
Equisetum B coBpemMeHHOW nope, XxapakTepHble aHaToOMO-MOpPdONornyeckue
ocobeHHoCTHN, MHOroobpasue.

18.  Xapaktepuctuka knacca Ophioglossopsida, npeacrasurtenn.

19. Ortgen Polypodiophyta. XapakrepucTuka pPaBHOCMNOPOBbLIX
npeacraBuTenen oTaena.
20. Ortgen Polypodiophyta. XapakrepucTtuka pa3HOCMNOPOBbIX

npeacraBuTenen otaena.

21. T[onocemeHHble. Ob6wan xapakTepucTuka, 0cCObeHHOCTM pa3BUTUSA
rameTonToB, X ocobeHHocTn. CTpoeHmne cemssadaTka. CoBpeMeHHoe pasaeneHune Ha
Knaccebl.

22.  XapaktepucTtuka knaccos Cycadopsida, Ginkgopsida, npegcrasurenn.

23. XapaktepucTuka knacca Pinopsida, npegcrasurenn.

24.  XapakTtepucTtuka knacca Gnetopsida, npegcraButenu.

25.  OCHOBHbIE YepTbl OTNNYNA MOKPLITOCEMEHHbIX OT APYIMX OTAEMN0B BbICLLMX
pacTeHun.

26. lMogknaccbl Magnoliidae, Ranunculidae: kpaTkas XxapakTepucTuka
OCHOBHbIX CEeMEWCTB (npeactaBuTenu, pacnpoCcTpaHeHne, >KU3HEHHble OpPMbI,
0COBEHHOCTN BereTaTMBHbLIX OPraHoB, CTPOEHME LBeTKa, TUMN Nfioga, 3Ha4YeHue).

27. Tlopgknacc Rosidae, Dilleniidae: kpaTkad xapakTepucTMka OCHOBHbIX
cemMencTB (MpeacraBuTeNK, pacnpoCTpaHeHue, XU3HEHHble (OpPMbl, OCOBEHHOCTU
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BereTaTuBHbIX OPraHoOB, CTPOEHUE LBeTKa, TUN Nnoaa, 3HavyeHune).

28. T[lopgknaccbl Lamiidae, Asteridae: kpaTkasi XapakTepucTuka OCHOBHbIX
ceMencTB (MpeacTaBuMTenn, pacnpoCTpaHeHWe, >XMU3HEHHble OpPMbl, OCOBEHHOCTU
BereTaTUBHbIX OPraHoOB, CTPOEHUe LBeTKa, TUN nnoaa, 3HayeHue).

29. Tlogknaccebl Alismatidae, Liliidae: kpaTkaa XapakTepucTuKa OCHOBHbIX
ceMencTB (MpeacTtaBuTenu, pacnpocTpaHeHWe, >XU3HEHHble (OpPMbl, OCOBEHHOCTU
BereTaTMBHbIX OpPraHoOB, CTPOEHUe LBeTKa, TUN Nnoga, 3HavyeHue).

30. TlMogknaccel Commelinidae, Aridae: kpaTkas XapakTepuCTuka OCHOBHbIX
ceMencTB (MpeacTaBuTenu, pacnpoCTpaHeHWe, >XMU3HEHHble OpPMbl, OCOBEHHOCTU
BereTaTuUBHbIX OPraHoB, CTPOEHUe UBeTKa, TUN nnoaga, 3HavyeHue).

Mo Hay4yHOM cneuyunanbHocTUu 1.5.12 300norusa

1. Obwan xapakTepucTuka npocTtevwmnx. BaxHenwmne 0cobGeHHOCTH
OCHOBHbIX TUMNOB U KnaccoB. PazHoobpasne obpasa XM3HU 1M IKONOrnmyeckon agantaumm
OLHOKITETOUHbIX XMBOTHbIX. VIX pornb B NpMpoae v Ang YyenoBeka.

2. OCHOBHble rMNOTE3bl MPOUCXOXAEHUS OOHOKMNETOYHbIX - CyKLEecCUBHas 1
aHgocumbuoTuyeckaa, UX [OOCTOMHCTBA W npoTuBopeyuns. dunoreHeTndeckmne
B3aMMOOTHOLLEHNSA OCHOBHbIX TUMOB MPOCTENLLMX.

3. OCHOBHblE  TEOPUU  MPOUCXOXKOEHUA  MHOTOKIETOYHbIX  KUBOTHbIX.
PasHoobpasne darountenoobpasHbix NpeaKoB MHOMOKNETOYHbIX. HanpasneHus, aTansl
N pe3ynbTaTbl UX 3BONIOLUMN.

4. 'YOKN N KNLLEYHONONOCTHbIE Kak HM3LWKne MHOroknetovHble. CoveTtaHune B
NX CTPOEHUM U (PU3NONOrMKM apxandHblX U apoOMOPHbLIX YepT. PasHoobpasue ux
opraHusauumn, obpasa Xu3Hu n aganTnBHbix ocobeHHocTen. Ponb B npupoge.

5. lMnockne 4epBM Kak HU3WMe OunateparnbHble TPEXCOWHbIE XXWUBOTHbIE.
MposBneHne B MX opraHM3aumMm u  (OU3NONOMMM  OCHOBHBIX  3BOJSTHOLIMOHHbIX
3aKOHOMEPHOCTEN B CBSA3M C OCOBGEHHOCTAMM o0b0pasa >XM3HW npeacTaBUTeNen
pasnuyHbIX KnaccoB. Ponb B Npupoge v ansa Yenoseka. [NpovcxoxgeHue.

6. MporpeccuBHble  OCOBGEHHOCTM  OpraHM3auMm  KpyrnbliX  YepBen,
obecneumBlUME UX LUMPOKYIHD agdanTMBHY peakumto. Knaccudwmkaums. BaxHenwve
yepTbl knaccoB Gastrotricha, Nematoda, Rotatoria, Gordiacea. 3konornyeckme rpynnbl
HemaTtog. lNpoucxoxaeHne Kpyribix YepBen.

7. KonbyaTble 4epBM Kak BbiClUME 4YepBeoOpasHble, MeTaMepHble
Lenommyeckme TPoxogopHble XMBOTHbIE. OCHOBHbIE apomMopdo3bl. Knaccudukauusa m
pasHoobpasne aKonormdeckon agantaumm. IBOMOUMOHHOE 3HaveHne. Ponb B npupoae
N Ons YyenoBeka.

8. Monniockm Kak ocobas rpynna nNepBUYHOBOOHLIX  LENOMUYECKUX
HECEerMeHTUPOBaHHbLIX TPOXOMOPHbLIX XMBOTHbIX. Co4veTaHue nne3anoMopeHbIX W
anoMop@HbIX YepT B UX opraHmnsaumn. Knaccudpukaums. BaxxHenwmne 4yepTbl NO4TUMNOB U
knaccoB. [lpoucxoxgeHne u unoreHeTMYeckMe CBA3N Mexay knaccamu. Pomnb B
npupoae v Ans YeroBeka.

9. UneHnCTOHOrMEe Kak BbICLUMIA TUM NEPBUYHOPOTLIX XXMBOTHbIX. OCHOBHbIE
apomMopd03bl, MO3BOSIMBLLME UM OCBOUTL pasfnnyHble cpeabl 0butaHus.

10.  Knaccudumkaumst YneHUCTOHOMNX, BaXXHENLLME YepTbl OpraHmM3aumm u cpega
obuTaHusa npeacraBuTenen NOATUMNOB U KNAcCcoB.

11. PakoobpasHble Kak MnepBUYHOBOAHbLIE YFIEHUCTOHOMME, COXpPaHMBLUME
KOMNIEeKC nne3nomMopdHbIX 4YepT B CTpoeHun u  usmnonormm. Knaccudukauyus,
pa3Hoobpasune, aKonormyeckne agantaumm, posib B Npupoae v Ans Yyenoseka.

12. Hacekomble Kak BbiClUMe  TpaxeuHodblwauiMe  YIeHUCTOHOrMe.
ApomMopo3bl, MO3BOMMBLLUME MM LUMPOKO OCBOUTb HA3EMHYIO U BO3QYLUHYO cpeabl.
BaxHenwwme 4epTbl opraHMsaumnu.

13. Knaccudukaumss HacekoMbIX, pa3Hoobpasne, aKonorndeckue agantauuu,
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posib B Npupoae 1 Ansi YernoBeka.

14. O6was xapakrepuctmka naykoobpasHbiX, UX poSib B NpUpoae.

15.  Tun Xopgosble. OCOGEHHOCTN OpraHn3aumm 1 Knaccugukaumnsa XxopaoBbiX.

16.  Teopuu npoucxoxaeHns xopaoBbix. OCHOBHbIE 3Tanbl UX 3BOSIOLUMN.

17. Tlo3BoHOYHble. CpaBHUTENBHAA XapaKTepucTMKa NOKPOBOB, HaNpaBneHus
9BOMOLMOHHBIX Npeobpa3oBaHuii

18. OnopHo-aBuraTternbHas cuctema MO3BOHOYHLIX. Myckynatypa OceBoMu
CKerneT, CKerneT NOACOB Y KOHEYHOCTEN NO3BOHOYHbIX.

19. Yepen n ero 3BOMIOLMOHHbIE Npeobpa3oBaHUss B pPsdy MO3BOHOYHbIX.
lMporpeccuBHble U aganTUBHbIE Yepena.

20. OcobGeHHOCTM  pasBUTUA  MNO3BOHOYHbIX. AHaMHUM U AMHWUOTHI.
[MpoBK30OpHbIE OpraHbl. TUNbI AULL.

21. OcobGeHHOCTM pasBUTUA  MNO3BOHOYHbIX. AHaMHUM U AMHWUOTHI.
racTpynsaums. Mcto- wn opraHoreHes. Tunbl  gpobnexHus. MosBneHne
ANLEXNBOPOXKAEHNSA N XKUBOPOXOEHUS.

22. [lo3BOHOYHblE. BblgenutenoHas cuctema u HanpaBreHUs ee 3BOJTHOLMM.

23. Cnocobbl nogaepxaHuss romeoctasa MO3BOHOYHbIX. TepMoperynauums.
Ocmoperynsaums.

24. CpaBHuTenbHas XxapakTepucTuka MoOSiIoBOM CUCTEMbl MO3BOHOYHLIX U ee
9BOSMIOLMOHHbIE Npeobpa3oBaHus B psay XOpPAOBbIX.

25.  JTonoruyeckasi XxapakTepucTmka No3BOHOYHbIX.

26. XpsiwesBble pblObl. KocTHble pblbbl.  OCOBEHHOCTM  OpraHusauuu.
dunoreHus.

27. [lpecmblkatowmecs. OcobeHHOCTM opraHu3aumm, Knaccudukauusa u
NPOUCXOXAEHME.

28.  3eMHOBOAHbIE. OcobeHHocTH CTpOEeHU4, Knaccudukaums n
NPOUCXOXAEHME.

29. MTnubl. OcobeHHOCTU opraHM3auumn, Krnaccudukaumsa m NPOUCXOXKAeHne
nTnL.

30. Mnekonutatowme. OcobeHHOCTM oOpraHusauuun, Knaccudukauus un
npovcxoxaeHve. AganTuBHblE OCOBGEHHOCTU MIEKONMUTAKOLLNX.

Mo Hay4yHOM cneuyuanbHocTU 1.5.14 SHTOMONOINA

1. OHTOMOJSIONMSA Kak Hayka: npegMeT 3HTOMOSIOrMU, pPOSflb HACEKOMbIX B
npuvpoae N NX 3HaYeHne Onsi YenoBeka.

2. Nctopuss  QHTOMOMOrMKW, OCHOBHblE  OOCTWXKEHUSI MUPOBOM U
OTEe4YeCTBEHHON HTOMOSOMN.

3. CtpoeHue Tena Hacekombix. [ogpasgeneHve Tena Ha oTAenbl U CErMEHTbI.

4. lMoKpOBbI HacekoMbIX M UX PyHKUMKU. CTpOEHME N XUMUYECKUA COCTaB

KyTUKynbl. Ponb KyTUKynbl B kadecTBe huanyeckoro n dusnornormyeckoro 6apbepos.
CTpyKTypa, NMMrMEHTHasi oKpacka, KyTUKYIsIpHble BbIPOCTbl M BOJIOCKM, CTPYKTYpHasi U
NMOKPOBOB.

5. OCHOBHbIE TWUMblI POTOBbLIX annapaTtoB (rPbI3YLUUA, NVXKYLLLE-COCYLLMMN,
kontoLe-cocyLumin). MpucnocobnerHns K NpuemMy Xnakon NULLM B pasHbIX SKONOTMYECKNX
rpynnax. AHTEHHbI, OCHOBHbIE 1 CneunanmM3mpoBaHHbIe TUMbl aHTEHH.

6. pyAHblE CErMEHTbLI U KOHEYHOCTU. CTpoeHue rpyaHoro otaena. OCHOBHbIe
MbILLLbI FPYAN.

7. OCOBEHHOCTN CTPOEHUSI TeHUTanbHbIX U MOCTFEHUTarNbHbIX CErMEHTOB
HacekoMblIX. Fomonorus NnpuaaTkos GpHOLLKA.

8. ®yHKUMOHanbHbIE TUMbI KOHEYHOCTEM W UX chneunanusaums B CBA3N C
00Opa3om XN3HW.

9. Kpbino, ero ctpoeHue u npoucxoxaeHne. CouneHeHne Kpbina c Tenom.
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PaboTa netatenbHoOM MyckynaTtypsbl.

10. TluweBaputenbHbin annapat. CTpoeHwe nuuieBapuUTENbHON CUCTEMBDI.
Mopdonornyeckne, ructonormyeckne n ynbTpacTpyKTypHble OCOBEHHOCTU NepeaHen,
cpefHeN 1 3agHEeN KULLIKN.

11. [ObixaHue. TpaxenHoe AblxaHne Ha3eMHbIX YneHncToHornx. OcobeHHoCTH
AblXxaTenbHOW CUCTEMbI HAacekoMbIX. CTpoeHne TpaxenHonm CUCTEMBI.

12. KpoBeHocHas cuctema HacekombiX. Cneundurka KpOBEHOCHOW CUCTEMBI,
CTPO€EHME 1 MHHepBauusa cepgua. Lmpkynaums kposu. CoctaB 1 yHKLMS reMonnmabl.
MepukapananbHble KNeTKN.

13. BblgenutenbHasa cuctembl. CTpoeHne n pyHKLMS ManbnnrmeBbiX COCYaO0B,
nabvanbHble xenesbl. HedpouuTbl M Apyrne opraHbl HakonneHus. [opmMoHanbHas
perynsaunsa akckpeuunn. XXupoBoe Teno, ero CTpoeHne 1 HasHadeHne. XKnposoe Teno Kak
NCTOYHMK MeTabonnyeckon Boapl.

14. HepsHas cuctema. O6wmnin NnaH CTPOEHUS N OCHOBHLIE NOAPAa3aeNeHus.
®PYHKUNN TONOBHbIX, MPYAHbIX U BpIoWHbIX raHrnues. OpraHusaums nepudepmnyeckon m
CUMMAaTUYECKON HEPBHOM CUCTEM.

15. CTpoeHune opraHOB 3peHuss HacekoMblX (CrOXHble W NpocTble rnasa,
aopcanbHble M nartepanbHble rnasku). ObpasoBaHue n3obpaxeHnss B dhaceTOYHbIX
rnasax. LiBetoBoe 3peHue.

16. WHCTUHKTBI W pecdnekcbl HacekoMblx. OpueHTaumss BO BpeEMEHU U
npocTtpaHcTBe. CurHanmsaumus y HaceKoMbIX. 3BYKOBasi M XMMUYECKasi KOMMYHUKaLMS.
CeHcopHble OCHOBbI yNpaBreHnsa NoBeAeHNeM HaceKkoMbIX: NMPUHLMNBLI U NOAXOAbI.

17. TpecoumanbHbii ypOBEHb OpraHM3auumn Hacekombix (arperauusi, 3abota o
notomctee). CrnoxHble dopMbl noBedeHns HacekoMblx. OpraHusaumsa coobulecTs
HaCEKOMbIX.

18. Tllonosagda cuctema v pasamHoxeHne. CTpoeHne NosioBon CUCTEMbI camua U
CaMKW.

19. OmbpuoHanbHoe pa3suTne, MeTaMopdo3.

20. Twvnbl meTamopdo3a Hacekombix. NonMmopdunam Hacekombix (NOSIOBOM,
KaCTOBbIN, SKONOrMYECKNN, CE30HHbIN).

21. [opmoHanbHasa perynsauma metamopdo3a M guanaysbl. OHOOKPUMHHbIE
opraHbl  HAaCEKOMbIX: HEeNpPOCEKPETOPHblE  KMEeTKW, npoTopakalbHble Kenesbl,
npunexawme Ttena. HeMporopmoHbl, 3KOU3OH, HBEHWUSbHBIA FOPMOH; UX pPOSfb B
yrnpaBneHnn XXn3HeaesaTeNbHOCTbI0 HACEKOMbIX.

22.  [MpuvHUMNBI 30050MMYECKON CUCTEMATUKN. 3HAYEHUE CUCTEMATUKM ONS
NPUKNagHOM 3HTOMOSIOTUMN.

23. Cuncrema COBpPEMEHHbIX HACEKOMbIX, AefleHMe Ha NepBUYHOBECKPLINbIX U
KpblnaTblX, CKPbITOYENMOCTHBIX W OTKPbITOYEMOCTHbIX. POACTBEHHblIE OTHOLUEHUS
OCHOBHbIX OTPSO0B.

24. [peBHekpbinble HacekoMmble. Xapaktepuctmka oTpsgoB Odonata wu

Ephemeroptera.
25.  OpTtonpepongHble Hacekomble. Xapaktepuctuka oTpsgoB Blattoptera wm
Orthoptera.

26. [emunTeponaHble HacekoMble. XapakTepucTuka oTpaaa Hemiptera
27. HeyponTtepouaHble HacekoMble. XapakTepuctuka otpsga Neuroptera.
28. KoneontepougHble Hacekomble. XapaktepucTtuka otpsga Coleoptera.
29. MekonTtepougHble HacekoMmble. Xapaktepuctuka otpsaa Lepidoptera.
30. XapakTtepuctuka otpsga Hymenoptera. CounanbHble HaceKOMbIE.

Mo Hay4yHoM cneuunanbHocTn 1.5.7 NeHeTUKa
1. 3aKOHOMEpPHOCTM  HacnegoBaHWs  MPU3HAKOB,  YCTAHOBMNEHHble [
MeHoenem.
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2. Tunbl  B3aMMmoZenCcTBUA  annenbHblX W HeannenbHbIX [EHOB, UX
MOSEeKynsipHble MEXaHU3Mbl.

3. OCHOBHblE MOJSIOXEHUA XPOMOCOMHOW Teopuu HacneactBeHHocTn T.
MopraHa.

4. lMporamHoe, CMHraMHOe 1 anuramHoe onpeneneHne nona. XpoMOCOMHbIN

MeXaHU3M oripeaesieHnd nosjia Ha npumepe 4yerioBeka n nNTuu. MexaHnam onpeaeneHns
nonay oc u n4yer.

5. HexpomocoMHasi HacneaCTBEHHOCTb.

6. Tunbl HacnNegCTBEHHOM N3MEHYMBOCTU.

7. XapakTepuctnka reHHbIX M XPOMOCOMHbIX MyTauumn. Tunbl FEHOMHbIX
MyTauun.

8. CoBpeMeHHas Teopusi reHa. Tunbl reHoB. Mo3anyHoe CTpoeHne reHoB Yy
3yKapuoT.

9. AnbTepHaTUBHbIN CrinancuHr. MaTpuyHas akTMBHOCTb FreHOB.

10. [(eHeTn4Yecknn Koa u ero CBOMCTBA.

11. Cnocobbl penapaunn nospexaeHmn OHK. HacneactBeHHble 6GonesHu
yerioBeka, CBsi3aHHble C HapyLLUeHeM CUCTEM penapauuu.

12.  WHTeptepeHuna PHK —  perynauuMs  akcnpeccMm  reHoB  Ha
NOCTTPaHCKpUNLUMOHHOM ypoBHe. icnonb3oBaHne PHK nHtepdepeHumnn B reHeTUHECKNX
nccnegoBaHnax n buomeanumnHe.

13. TleHHas wuvHxeHepus. OCHOBHble 3Tanbl CO34aHWUS  TPaHCrEeHHbIX
OpraHn3mosB.

14. KapTupoBaHve reHoma: LMTONorMyeckne, reHeTudeckme n dusndeckme
KapTbl XPOMOCOM, NMPUHLUUMNBI UX MOCTPOEHUS.

15. MonekynsapHole  mapkepbl  OHK.  TOP®-mapkepbl.  Mwukpo- n
MUHUCaTENNNTLI. PUHIEPNPUHTUHI KaK MeTo, MAEHTUMUKALNKN JINYHOCTN.

16. lMonumepasHasa uenHas peakuus Kak cnocob amnnudukauun nodoro
dparmenTa OHK. MpuHuune! MNMUP, obnact1 npumeHeHus.

17. MexaHusmbl penapaumm [OHK y mukpoopraHmamoB. KoHbrorauma —
nosioBon npouecc y 6akrepuit. F-nnasmmngsl n 28 anncomsl, Hfr-kneTku.

18. Metunuposanue [QHK. AHTMpeCTpuKuuS.

19.  KneTouYHbI (MUTOTMYECKNI) LIUKIT U €ro perynaums.

20.  MwuTo3 (KapnOKMHE3) 1 ero BUONOrMYeCcKoe 3Ha4YEeHNE.

21. Menos u ero buonormyeckoe 3Ha4veHme.

22.  KpoccuHroBep, ero 6uonormyeckoe 3aHa4yeHme.

23.  OcobeHHOCTM reHoMa y NpoKapuoT.

24.  OpraHusaumus reHoMa 3ykapuor.

25. XpOMOCOMbI BbICLUMX 3yKapuoT. Tpu Tmna xpomocom rno HasalumHy.

26. XpoMaTuH, ero opraHu3aums v nokanunsaumsa B KneTke.

27. YdyeHue Y. [apBnHa 006 M3MEHYMBOCTM U HAcneacTBeHHOCTU. PopMbl U
NPUYNHBI N3MEHYUBOCTM.

28. Cenekuusa kak Hayka. Bknag akag. H.W. BasBunoBa B passutue
reHeTU4YeCKMUX OCHOB CeneKkuuu.

29.  MexaHunam pennukauum OHK.

30. TleHeTuka nonynsaumin. 3akoH Xapau-BanHbepra. ®akTopbl, okasbiBatoLLmne
BNUSIHWE Ha YacTOTy annesniern u reHoTUMNOB B NONYyNALUN.

Mo Hay4yHoW cneuunanbHocTn 1.5.19 NouBOoBeaeHUe
1. MecTo 1 ponb noysbl B Guocdepe.
2. MwuHepanbl, crnaratowime TBepayto dasdy noys. [epBuyHbie MUHeparnsbl, X
OCHOBHbI€E rpynnbl.
3. OcCHOBHble Trpynnbl BTOPUYHBLIX MWHEPArnoB: COMW, OKcuAbl, anmodatsbl,
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MNHNCTble MHEepPaITlbl.

4, OpraHun4yeckoe BeLecTBO NoyB. CTOYHMKM NOYBEHHOrO rymyca. lNoHsTue
O MUHepanusauuu n rymmdukaummn.

5. BrnnaHue BHeLLHMX YCIIOBUIW Ha NpoLiecChl TpaHCdopMaLnmn opraHN4ecKoro
BellecTBa.

6. lMouBeHHbIM pacTBOp M dhakTopbl, onpegendwowme ero cocrtaB. Cocras
NOYBEHHOrO pacTBoOpa, ero KNCNOTHOCTb U LLENOYHOCTb.

7. MNornoTutenbHasa cnocobHOCTb NOYB. Bnabl NnornoTuTenbHOmM cnocobHOCTH
noys. [MoYBEHHbIN MOrnNoLarLLA KOMMIEKC.

8. AKTyanbHas 1 noTeHumanbHas Mno4YBeHHast KUCNOTHOCTb. OBMeHHasa wu
rmgponuTnyeckas KMcnoTHocTb. LLenoyHocTb noys. BygepHOCTb NoyB.

9. "paHynomMeTpryecknin cocTaB NOYB, ero BfMsiHME Ha NOYBOOOpasoBaHme n

CBOMCTBA MNOYB.

10. Crpyktypa no4ys. PakTopbl arperMpoBaHMa  MNOYBEHHOW  Macchbl.
CuctemaTumka NOYBEHHOW CTPYKTYPbI U ee AnarHoCTUYeckoe 3Ha4YeHue.

11. ToHsTMe 0 NoYBEHHbIX ropm3oHTax. ObpasoBaHMe NOYBEHHbLIX TOPU3OHTOB,
X OTNNYME OT NIUTONOrMYecKnx cnoes. CucTtemMaTtmka NoOYBEHHbIX FOPU3OHTOB.

12. TloHsaTMe o noyBeHHOM npodune. Tunbl CTPOEHNA NOYBEHHOIO NPOUIs.

13. O6wasa cxema no4soobpasoBaHuns. CTagumHOCTb NOYBOOOpPa30BaHMS.

14. Pexumbl noyBoobpasoBaHus. BoaHbin pexum noys. Bo3gyLliHbI pexnm
noys. TensoBon pexnm no4s.

15. Tlnogopoaue no4yB. [MoHATME O noYBEeHHOM nnogopoaun. Kateropum
NOYBEHHOro nnogopoana. ®akTopbl NNO4OPOAUSA MOYB.

16. ®aktopbl no4yBoobpasoBaHusa. B.B. [JokyyaeB u yyeHue 0O dpakTopax
no4ysoobpasoBaHus.

17. Cwucrtematuka noys. [oHSATME O cucTemaTuke noys. Pasgernsl cucteMaTukm

MouB.
18. [naBHewnwwme Tunbl noys. CnabopassuTble NOYBLI.
19. [lepHoBble MNOYBLI.
20. ['mppomopdHble No4Bbl. BONOTHBIE NOYBLI.
21.  AnnwoBuanbHble NOYBbI.
22. Noa3onucTbie NOYBHLI.
23. bypble necHble noyBbl (Bypo3embl).
24.  Cepble necHble noyBbI.
25. YepHoseMbl.
26. ConoH4aku, CoOnoHLUbl, CONoan
27. KawTaHoBble NO4BbI.
27.  bypble nonynycTbIHHbIE NOYBbI.
28. Ceposembi.
29. Kopu4yHeBble NoyBbl.
30. Kenrtosembl 1 KpaCHO3EMbI.
Mo HayuyHoOM cneuunanbHocTu 1.5.15 3konorus
1. MoHATME 06 3KONOrMYEeCKOM MOHUTOPUHIE, ero Tunbl. buonornveckui
MOHUTOPWHT, ero oopMbl.
2. 3aKOHbI 3KOS0rnMK.
3. MoHaTme o6  akonormyeckoMm  paktope.  Knaccudumkauma — umx.

NHTeHCUBHOCTL fgencTtenda paktopo. ONTUMYM, MUHUMYM, MakCUMyM. JKOrornyeckas
BaSIEHTHOCTb.

4, CBeT Kak 3akOHOMepHoO-nepuoanyveckum dakrtop. dotonepuon, ero
3HayeHune. KopoTkogHeBHbIE N ONIMHHOAHEBHbLIE (POPMbI XKUBOTHbBIX U PACTEHUN.

5. YyeHne BepHaackoro o buocdepe.
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6. TepmanbHbln  pakTop. TepmanbHble cTpecchbl. [pynnbl  XMBOTHBIX,
obnagarowmx n He obnagarLWmx TENNOKPOBHOCTLIO.

7. BrnaxHocTb Kak akonorndeckun dpaktop. AganTuBHbIE TPYMMbl pacTEHUA K
drakTopy BNaxXHOCTWU. AganTaunm XXNMBOTHbLIX K pakTopy BNaXXHOCTU.

8. Cwunakonorus. MNpegmeT uccrnegoBaHnn aToro pasgena akonornn. NoHatue

«BnoueHo3sy, ero

MPOCTPaHCTBEHHO-BpEMEHHAsi  XapakTepucTuka.  Buagosoe

pa3Hoobpasme kak OCHoBa HOpMaribHOro (PyHKUMOHMpPOBaHUA GuoueHosa. Tunbl CBA3En

B OuoueHo3e.

9. MoHatTna o6 akocucteme wu  OBuoreoueHose, WX NpUHUMNMANbHbIE
XapakTepucTukn. ODyHKUMOHaNbHbIE CcOoCTaBnswowWwmMe adkocuctem. [loToK 3SHepruw.
["lomeocTa3s akocucTeM, ero TUnMbI.

10.  TexHoreHHble BO3OENCTBUS Ha Buoctepy 1 NyTu 3alinTbl OT HUX.

11. TloHsaTMe O npoayKTUBHOCTW. [NepBUYHAa M BTOpUYHASA NPOOYKTUBHOCTb.
Mupamngpel ymcen, Guomaccol, IHePruu.

12. Bwuocdepa, ee cTpyktypa. PyHKkunmn 6uocepsl. CoBpemeHHasn cTpaTterus

oXxpaHbl MPUPOAbI.

13. Knaccudumkaumss M1 MHTEHCUBHOCTb AEWCTBUS 3KONOrMYeCKUX (pakTopoB.
OnTUMYM, MUHUMYM, MakCUMYM. JKOSOrM4eckast BarieHTHOCTb.

14.  3akoH Jlmbuxa. Numutupyrowme caktopbl (orpaHnymnsatone) akropobi.
3akoH TonepaHTHocTU LWendopaa.

15.  Tlpu3HaKku 1 ypoBHM OpraHmnsaLmm >XMBOWN MaTepUn.

16.  Xumunyeckuin coctaB brocdepbl.

17.  TloHsTMe 0 XuaHeHHon oopme. CyliecTByloLME Knaccugukaumm.

18.  Perynsuus
BbDKMBaHWA MONYNALUUNA.

YNCINMEHHOCTU I'IOI'IW'IF!LI,I/IVI. Jkonoruyeckmne cTpaternm

19. CtpykTypa 1 pyHKLUMOHUPOBaAHME 3kocucTeM. [oTok aHeprun. MomeocTas

OKOCUCTEM, ero Tunbl.

20. [OuHamuka akocuctem. MprpoaHble 3KOCUCTEMBI.
21. bBwuonormyeckass NpoAyKTMBHOCTb  3kocucteM. [Mupamugbl  4ucen,

Buomaccel, aHepruu.

22.  KpyrosoporT BeLlecTs B buocdepe.

23.  [lNpupoaHble pecypcbl, MOTMBbI paLMOHaNbLHOro NPUPOLONONb30BaAHUS.

24.  PauumoHanbHOe npupoaonosib3oBaHMe U oxpaHa Npupoabl.

25.  AHTponoreHHoe Bo3gencTeue Ha bruocdepy.

26.  Dkonornyeckue NocrneacTBUS 3arpsa3HEHNss aTMOCHEPHOro Bo3ayxa.

27.  DKonorunyeckue NnocneacTBust 3arpsisHeHnst rmapocaepobl.

28.  CoBpeMeHHble npoLecchl Aerpagaunn pactutenbHOro 1 XXMBOTHOMO Mupa
N 3amTa BMoTMYEeCKnx coobLlecTs.

29. Ocobo oOxpaHsieMble MPUPOOHbLIE TEPPUTOPUN KaK aKTop OXpaHbl

BuopasHoobpasus.

30. CoxpaHeHune buopasHoobpasus. KpacHble kHurn. MNpupoaHbie KagacTpsbl.

4. KpuTepum oueHKM 3HaHUM NO UToram caaym 3Kk3ameHa

KonunyectBo 6annos

Kputepuu

81-100

1. TMonHO packpblTO coaepxaHne martepvana B 06béme
nporpaMmmbl BCTYMUTENBHOMO 3K3aMeHa B acrMpaHTypy.

2. Yétko n npaBunbHO [faHbl oOrfpederieHnss U pPackpbITo
cogepXaHve matepuana.

3. OTBeT camoCTOATENbHbIA, MNpPU OTBETE WUCMONb30BaHbI
3HaHus, NPMOBPETEHHbIE paHee.

4. CdopmmnpoBaHbl HaBbIKU UCCef0BaTENbCKON AEATENBHOCTMW.
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61-80 1. PackpbITO OCHOBHOE codep)aHue matepuana B 0Obéme
nporpaMmmbl BCTYNUTENBHOIO 3K3aMeHa B acnMpaHTypy.
2. B ocHOBHOM npaBunbHO AaHbl onpeaeneHns, NOHATUS.
3. Martepmnan wu3noxeH HENOMHO, AoNylWeHbl HETOYHOCTH,
HapylweHa nocrnefoBaTerNibHOCTbL — U3MOXeHus.  [onyueHsbl
HebonblUMe HEeTOYHOCTM Mpu BbIBOAAX W MCMONb30BaHUN
TEPMUHOB.
4. TlpakTuyeckune HaBbIKM HETBEPAbIE.

30-60 1. YcBOeHO OCHOBHOe cofep)xaHne maTepuana, HO WU3IOXeHO
dparmeHTapHoO, He Bceraa nocneaoBaTesnbHoO.
2. OnpepgeneHns n NOHATUA OaHbl HEe YETKO.
3. [onyuieHbl oWwWnBKM Npu NPOMEXYTOYHbIX MaTeMaTUYECKUX
BblKflagKkax B BblBOAAX.
4. TlpakTnyeckue HaBblku criabble.

0-29 1. OcHoBHoOe coaepxaHne y4ebHOro maTepuana He packpbITo.
2. OnpepgeneHnsa n NOHATUA He OaHbl.
3. [onyuieHsbl rpyobie OLLNOKK B onpeaeneHusx,
AoKasaTenbCTBa TEOPEM He NPOBEAEHO.
4. OTCyTCTBYHOT HaBblKW UCCneoBaTeNbCKON AeATENbHOCTMU.

BcTtynutenbHble uMCNbITAHUA  MOFYyT MPOBOAUTBCA Kak B OYHOM, Tak W
ANCTaHUMOHHOM popmaTe. KOHTPONbHO-U3MepUTENbHbBIN MaTepuan COAEPXUT Mo Tpu
BOMpOCa Mo COOTBETCTBYHOLLEN HAYYHOW cneunanbHOCTH.

Ha BbinonHeHMe Bcex 3agaHumn oTBoauTcsa 3 Yaca.

Mepen HavanoMm BCTYNUTENbHOMO WUCMbITaHUS B 0b6s3aTenbHOM Mopsiake

NpoBOAUTCA NMAEHTUMKAUNA NIMYHOCTM NOCTynaroLwero no gortorpadum B JOKYMEHTE,
yAOCTOBEPSIOLLEM MMYHOCTL (NacnopTe).

ABUTYpMEHT gormkeH Ha nucte 6enon 6ymarn popmaTta A4 N3NOXUTb OTBET Ha
Kaabl M3 BONpocoB. [1py ANCTaHUMOHHOM (bopme npuema dk3aMeHa MOoCTynaroLni
AomkeH cdoTtorpadmpoBaTb/OTCKaHMPOBaTb NIUCTbI OTBETA M NPUKPENUTL HA nopTane
«ONEKTPOHHbLIN yHUBepcuTeT» (B popmate doc, docx, pdf, rar, zip). Ha aty paboty
otBoguTCsa 20 MUHYT.

Mporpamma BCTYNUTENMbHbLIX UCMNbITAHUN 0O00OpeHa pelleHMeM YYEHOro coseTa
Meanko-brnonormnyeckoro cakynsteta (npotokon ot 27.09.2022 Ne 0100-8).



