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1. CopepxaHue OCHOBHbIX pa3faernioB NpPorpamMmMbl No rpynne Hay4yHbIX
cneunanbHocTen 1.5 Buonornyeckune Hayku

HayuyHas cneunanbHocTb 1.5.2 Buodmnsuka

MpeomeT n 3agayvm Grnopmsnkn. brnonormyeckme n PU3NoNorMyeckne nNpPoLecchl u
3aKOHOMEPHOCTU B XMBbIX cuctemax. MeTtogonornyeckme BONPOCbl ©MOGU3NKN.
NcTtopusa passButus oTedecTtBeHHOM Omodumankn. OCHOBHblE OCOBEHHOCTU KUMHETUKM
BGuonormnyecknx npoueccoB. OnnucaHne guHamukn GUONOrMYECKMX NPOLLECCOB Ha A3bIKe
XUMUYECKON  KuUHeTuKW. MaTtematmyeckne wmogenun. 3ajadum  MaTeMaTUyecKoro
mMogennpoBaHus B 6uonorum. O6wmue npuHUmMnbl NOCTPOEHUA MaTeMaTUYEeCKUX MoLenen
Buonornyecknx cuctemMm. [loHATME afekBaTHOCTM MOAENU pearibHOMY OObBLEKTY.
AnHamuyeckne wmogenu 6Guonornvyecknx npoueccoB. JIMHENHble W HEMUHENHbIe
npoueccbl. CTauMoHapHble COCTOSAHUSA Guonormyecknx cmuctem. MHOXeCTBEHHOCTb
CTaUMOHapPHbIX COCTOSAHUW. YCTOMYMBOCTb CTaUMOHApPHbLIX cocTosiHuin. Mogenu
TpurrepHoro tuna. MNMpumepsbl. CMNoBoe U napameTpuyeckoe MNepekniyeHne Tpurrepa.
McTtepesucHole 4aBneHuda. KonebaTtenbHble npoueccbl B 6uonorun. BnusiHue
TemnepaTypbl Ha CKOPOCTb peakuun B Ouonorndeckux cucrtemax. Baammocssasb
KWHETUYECKNX N TepMOAUHAMNYECKNX NapameTpoB. Ponb KOH(POPMaLMOHHBIX CBOUCTB
6uononumepoB. MembpaHa Kak yHMBEPCAmNbHbIN KOMMOHEHT GMOMOrMYECKNX CUCTEM.
PasButne npencraBneHUn O CTPYKTYPHOW opraHusauum membpaH. XapakrepucTuka
MeMbpaHHbIX 6enkoB. XapakrepmucTuka MembpaHHbIX NMNUAOB. [IMHaMMKa CTPYKTYPHbIX
anemMeHToB MeMbpaHbl. benok- nunugHble B3aumogencTeusa. Boga kak cocTaBHOM
aneMeHT 6uomembpaH. MoaenbHble MeMbpaHHble cucTemMbl. MoHOCNON Ha rpaHuue
pasgena das. bwucnonHble MembpaHbl. [lpoTeonunocomMbl. PUIMKO-XMMUYECKUE
MexaHu3mbl ctabunmsaumm membpaH. OcobeHHOCTM (pa3oBbIX NEpexonoB B
MeMbpaHHbIX  cuctemax. BpawatenbHas ©“  TpaHCNAUMOHHAast  MOABWMXHOCTb
doconunuaos, donun-cdnon nepexoabl. NMNoaBmKHOCTb MeMBpaHHbIX 6enkoB. BnvaHue
BHELLHMX (9KONOrMYeCcKnx) oakTopoB Ha CTPYKTYPHO- PYHKLMOHASbHbIE XapaKTEePUCTUKN
6nomembpaH. [loBEpPXHOCTHbIN 3apsg MeMOpaHHbIX CUCTEM; MPOUCXOXOEHMEe
3NEeKTPOKMHETMYECKOro NoTeHumana. fsneHne nonspusaumm B MembpaHax. CBoboaHble
pagukanbl NpU UEMHbIX peakuusix OKUCNEHUs nunnugoB B MeMbpaHax u  gpyrux
KNeTouYHbIX CTpykTypax. ObpasoBaHne CBOOOAHbLIX pagukanoB B TKaHSAX B HOpME U npwu
naTonormyecknx npoueccax. Ponb akTMBHbIX OpM Kucropoga. AHTUOKCUAAHTHI,
MexXaHu3M ux buonorn4yeckoro gencTeus. ECTecTBeHHble aHTUOKCUOAHTbI TKAHEN U UX
B6uonornyeckan pornb. OCHOBHble  TUMbl COKPATUTENbHbLIX W MOABWXKHBLIX CUCTEM.
MonekynsapHble MexaHu3Mbl MOABMXXHOCTM GEerKOBbIX KOMMOHEHTOB COKpaTUTENbHOro
annapara mbiwy,. MpuHUMnbl npeobpasoBaHUs 3HEPTUM B MEXAHOXMMUYECKNX CUCTEMAX.
TepmoguHamunyeckue, HepreTUyeckme n MOLLHOCTHbIE XapakTepucTukm
COKpaTUTENbHbIX  cuctemM.  DPyYHKUMOHMPOBAHWE  MOMEPEYHOMOSOCATON  MbILLbI
no3BoHOYHbIX. Mogenn Xakcnu, [euwepeBckoro, Xunna. [opMOHanbHasi peuenuus.
ObLme 3aKOHOMEPHOCTU B3aMMOOEWCTBUA NUraHAOB C pelentopamMu; paBHOBECHOE
CBsA3blBaHWE TOPMOHOB. Ponb CTpyKTypbl nnasmatvyeckon membpaHbl B npouecce
nepefayn ropmoHanbHOro curHana. Peuentop- onocpefoBaHHbI BHYTPUKITETOYHbIN
TpaHcnopT. [lpeacrtaBneHnss O UUTOMNA3MEHHO- sAepHOM TpaHcnopte. MeTtoapl
nccnegoBaHust ropmoHanbHbix  peuentopoB. CeHcopHas peuenuma. [Npobnema
COMpPsHKEHUS Mexay NepBUYHBIM B3aMOLENCTBUEM BHELLHENO CTUMYIIa C peLLENTOPHbIM
cybcTpaToM U reHepauven peuenTopHOro (reHepaTopHoro) noteHumana. O6wwme
npeacraBneHns o CTPYKType U OyHKUMM peLenTopHbIX KneTok. MecTo peuenTOpHbIX
npoueccoB B paboTe CEHCOpHbLIX cMCTeM. BaammopgenctBne KBaAHTOB C MOJSIEKYNaMM.
OBONOUMSA BOMHOBOrO Maketa W pesynbTaTbl (PEMNTOCEKYHOHOM CNEKTPOCKOMUM.
MepBuyHble doToxummyeckne peakumm. OCHOBHble cTagum ¢OTOBMONOrMYecKoro



npouecca. MexaHnambl oTtobuonornyecknx n oToxmmMmmyecknx cragun. KuHetuka
oTOXMMUMYECKMX npoueccos. [Npobnema pasgeneHns 3apsa0B U NepeHoca arekTpoHa
B nepsuyHOM dpoTobuonornyeckom npouecce. Ponb 3neKTpOHHO-KOH(OPMAaLMOHHBIX
B3anmoaencTeun. Agantaumsi, yCTOMYMBOCTb U HALEXHOCTb OGMOMNOrMYECKUX CUCTEM
pa3HOro yYpPOBHS OpraHuM3auuu: KreToK, OpraHu3moB, nonynauun. PasHoobpasuve
OTBETHbIX peakunin WUHOUBMOYYMOB B KNETOYHbIX aHcambnsax u  nonynsumsx.
Knaccudumkauusa sosgencteuin. Cnabble (poHoBble) Bo3genctsus. Kocmuueckue u
nepuognyeckne Bo3gencrTenda. ECTeCTBeHHbIM pagmMaunoHHbIn OH U ypOoBEHb pajoHa B
cpege. Npobnema o3oHoOBOM Ablpbl. IM-M3MyYEHNS KOCMUYECKMX U 3EMHbIX UICTOYHMKOB.
MarHuTtHble nona ConHua, 3Be3q, ranakTtuk u apyrmx obbektoB BceneHHon. Linknbl
COMHEYHON aKTUBHOCTU, UX BnusHME Ha 3emnto. CeBeT u GuopuTMmbl. Bruonormnyeckue
yacbl. [lenctBne onTu4eckoro usnyyeHusi. dotocmHTes B Mope. [puydnHbI
NMMUTUPOBAHUS NEepBUYHON npoayKumn. POoTOMHrMOMpoBaHUE U OTOAECTPYKLUMS.
doToperynauma pocta pacteHus. OnTnyeckme CBOMCTBA NIUCTLEB BbICLUNX paCTEHUN U
crnekTpanbHble MeToAbl OUEHKU (PYHKLUMOHANBHOIO COCTOAHUA (POTOCUHTETMYECKOro
annapata. [encteue Y®- nanydenuns. MonekynspHbole MexaHnamMbl (hOTONOBPEXOEHUS
AOHK npu gencteun Y®- nsnydeHnsa akonormyeckoro ananasoHa. KnetoyHble cuctemsl
penapauumn [OHK. ®oTtonospexgeHme un ¢oTopeakTMBauus MUKPOOPraHM3MOB.
KomMGuHMpoBaHHOEe JOencTBUE  U3NYyYeHUs pas3HbiX OAWH  BOMH  Ha  KIETKy.
depmeHTaTMBHaAA peakTuBauus. MonekynsipHble MexaHu3Mbl OeNCTBUS (PoTonuasbl.
Obwasa duandeckas xapakTepUCTMKa MWOHU3NPYIOLLMX WN3NyvYeHun. WanyyeHuss Kak
WHCTPYMEHT UCCreAoBaHUN CTPYKTYPbl U CBOMCTB MOMeKyrn. [aMmma- u peHTreHoBCcKue
ny4n. PeHTreHOCTPYKTYPHbIA aHanus, nyyeBas ynbTpaMUKPOMETPUS, paanvaumoOHHO-
XUMuYeckne metoabl. YnbTpaduoneToBoe n BuanNMoe nsnyyeHus. Cnekrpockonus B YO
n Buagnmon obnactu. JlazepHad CNEKTPOCKONUS, WCCnegoBaHWE  3NEKTPOHHO-
BpalLlaTesibHbIX CNeKTpoB, POTOXMMUYECKMe MeToabl uccrnenoBaHus. NHdpakpacHoe
nanyyeHne, WHdpakpacHasa cnektpockonus. Paguouactotel: CBY, YBY, BY, H4.
MukpoBonHoBas cnekTpockonud, cnektpockonua JIMNP, AMP, auanektpudeckas
CMEeKTPOCKONUs, MEeToAbl 3NeKTPONpPOBOAHOCTU. Wcnonb3oBaHWe pasfiMyHbiX BUOOB
N3ny4yeHu B MeguLmMHe, TEXHUKE U CEeSTbCKOM X03aUCTBE. ECTeCTBEHHbIV paaviaunoOHHbIN
¢OH 1 ypoBeHb pagoHa B cpefe. Npobnema o3oHoBon abipbl. IMU n SMIT KocMuyeckmx
N 3eMHbIX UCTOYHMKOB. MarHutHble nonga ConHua, 3Be3fq, ranaktuk U apyrmx o6bekToB
BceneHnHon. Linknbl ConHEYHOM akTUBHOCTU, X BnsiHne Ha 3emnto. CBeT 1 BMoputmbl.
Buonornyeckne yacel.

HayyHas cneumnanbHocTb 1.5.4 Buoxumus

MpeomeT 1 3agaun Guonormyeckon xmmun. MNMpnpogHsie GUOMONEKYNbI: OCHOBHLIE
Knaccbl, CTPYKTypa 1 oyHKLNN.

AMUWHOKMCIOTBI — CTPYyKTypa, GuomeguuMHCKoe 3HadYeHue. AMWHOKUCIOTbl —
CTPYKTypHble 65iokn 6ernkoB. Knaccudukaumss aMMHOKUCIIOT MO MOMAAPHOCTM U MO
Buonormyeckomy 3HayeHuo. HectaHgapTHblE aMUHOKUCIIOTHI U UX 3HaveHne. Pusmko-
XMMUMyeckme cBonctea ammHokucnot. ObpasoBaHne NnenTULHbIX CBA3EN.

Benkn. BuomeguumHckoe 3HadveHwe GenkoB. [lMepBuyHaa cTpykTypa ©Oenkos.
BTopnyHaa cTpyktypa 6enka v ee TuUnbl. ONIEMEHTblI CYNepPBTOPUYHOMN CTPYKTYPbI.
[lomeHHasa cTpykTypa 6enkoB. TpeTuyHaa cTpykTypa 6enka. AKTUBHbIN LIEHTP 6enkoB u
CMOCOBHOCTL K cneuuMcunyeckomy B3auMMOOEWCTBMIO C JNUraHgaMu Kak OCHOBa
Guonornyecknx QyHKuMn GenkoB. YeTBepTMYHAs CTPYKTypa, KoOnepaTUBHOCTb
YHKUNOHUPOBaHUSA NpoTomepoB. CBA3M, OTBETCTBEHHbIE 32 (HOPMUPOBAHNE CTPYKTYPbI
Genka. [llpoctble u cnoxHbole 6enkn. Knaccudwmkaums 6enkoB no  PyHKUUSAM.
dubpunnspHele 1 rnobynapHole 6enkn. Cemenctea 6enkoB. PU3MKO-XUMUYECKME
cBoncTtBa 6enkoB. MeToabl BblAENEHNSA Y OYUCTKN BENKOB.

depmeHTbl U UX BuomeguumHckoe 3HadeHue. KodakTopbl hepMEHTOB: WMOHbI



MeTannoB n kKodepMeHTbl. Knaccugukauns cdepmeHToB U HOMeHknaTypa. EguHuubl
aKTMBHOCTU doepmeHTOB. CneundunyHocTb depmMeHToB. dakTopbl, onpeaenstoLline
aKTUBHOCTb  (hepmeHTOB. ®PepmeHTaTUBHas KuMHeETMKa. 3aBUCUMOCTb  CKOPOCTM
depMeHTATUBHON peakuun OT KOHUEeHTpauuu cybetpata. YpaBHeHne Mwuxaanuca-
MeHTteH. Onpegenexve napametpoB Km 1 Vmax. BnnsaHue temnepatypbl u pH cpegpl.
NHrmbnposaHue n aktmsaums epmeHToB. [MoHsaTMe 06 obpatmmom u HeobpaTumom
NHrMbnpoBaHmn. MexaHn3mbl KOHKYPEHTHOIO, HEKOHKYPEHTHOro, GeCKOHKYPEHTHOrO,
CMELLaHHOro 1 cybcTpaTHOro MHrMbuposaHna. MexaHnam cbepMeHTaTMBHOIO Katanmsa.
OHeprus akTuBauumn hepmMeHTaTUBHbLIX NMPOLLECCOB (MO TEOPMM NEPEXOAHOrO COCTOSAHNSA
OnpuHra). daktopbl, obecneymBatowe 3apPEKTMBHOCTb (PepMEHTATMBHOIO KaTtanuaa:
cOnmxkeHne wn OpueHTauus; HanpsbkeHne un gedopmaums  (MHAYLMPOBaHHOE
cooTBeTCcTBUE). [TOHATNE O KNCITIOTHO-OCHOBHOM WM KOBaneHTHOM KaTanuse. Perynauns
aKTMBHOCTU epmeHToB. OCHOBHbIE NyTU perynsumm akTMBHOCTU (PEPMEHTOB.
N3meHeHne KOHLEeHTpaumm doepMeHTa B KNeTke nyTeM peryrnsiumm CKOpocTu ero CUHTes3a
n pacnaga. MHgykums n penpeccus depmeHToB. [peBpalleHne npodepMeHTOB B
aKTMBHble (epMeHTbl. PerynatopHble depMeHThl. Annoctepuyeckne qepMeHThl.
MpuHUUMNBLI annocTepudeckon perynaumn. Perynaums no npuHumny obpaTHOM CBA3W.
KoBaneHTHas moaudumkaumna depmeHToB. AACOPOUMOHHLIN M accouMaTUBHO-
ANCCOLMATUBHBIA MeXaHU3Mbl perynsiuMm akTUBHOCTU d)epMeHTOB. MHOXeCTBEHHbIe
MonekynsipHble  opMbl  (PEPMEHTOB. KomnapTmeHTanusaunas  )epMeHTOB.
N3odepmeHThl (M303nMbI). icnonb3oBaHne oepMEHTOB B MeANLMHE U BUOTEXHOMNOMUNN.

AKTMBHble OMOMONEKYnNbl: BUTaMMWHbI, TFOPMOHbI. Buoxmmunueckme yHKLUN
BUTaMWHOB, MX MeTabonuyeckn akTuBHble POPMbl, BUTAMWUHbI Kak MpeaLleCcTBEeHHUKM
kodbepMeHTOB, porsib B perynauum obmeHa BewecTs. BogopactBoprMble BUTAMUHBI, MX
KocbepMeHTHble popMbl M ponb B MeTabonuame. YXnpopacTBOpMMbIE BUTAMUHbI, UX
yyactme B meTabonuyeckux npoueccax. ABUTAaMUHOSbI.

®dn3NonorM4eckn BaxkHble yrneBobl: CTPOEHME U CBONCTBA.

®dyHKkunn nunuaoB. Knaccudukauusa nunuaos, CTPYKTypa U CBOMCTBA.

O6wwme NpuvHUUNBLI OpraHM3auuu KreTtoyHoro metabonuama. dasbl M cragum
mMeTabonuyeckmx npoueccoB. CybkneToyHas fnokanusaumss 1 oCoObeHHOCTU NpoLEeccoB
katabonuama wn aHabonuama. Ponb  BbICOKOIHEPreTUYEeCKUX COeAMHEHUN B
mMeTabonuame u yHKuMn Knetkn. ATP Kak BaXKHEWLWUN akKyMynAaTop U UCTOYHUK
3Heprun. buomembpaHsb!.

Metabonuam yrnesogoB. LleHTpanbHble Nyt katabonuama YyrneBOAOB.
Mnkonus, ero aHepreTudeckn 6GanaHc, perynauuns, GuUoOMeaMUMHCKOEe 3HadeHue.
Ctagun  rnukonmsa. AHa3pobHbIM M a’dpobHbin  rmukonna.  OkucnuTenbHoe
AekapbokcunupoBaHue nupyeaTta. Lukn Kpebca: nocnegoBaTenbHOCTb  peakumi,
XxapakTepuctmka oepMeHTOB, ero posib Kak reHepatopa Bogopoda And AblxaTenbHoun
Lenn MUTOXOHAPUIN. SQHepreTnyeckas aPPEKTUBHOCTb OKUCIIEHUSA MOSIEKYIbI FHOKO3bI.

MeHTO30hoCchaTHbIM NyTb. OKUCAUTENBHBLIN U HEOKUCIUTESNbHBIA 3Tanbl 3TOro
nyTn. BrvocuHTEe3 rnoko3bl (FNIOKOHEOreHe3) U3 HeyrneBOOHbIX MNpeaLweCTBEHHMKOB.
PeuunpokHas perynsaums rmukonusa W rroKoHeoreHesa. B3aMmocBasb rnvkonumsa B
MbllILAX W rnoKoHeoreHe3a B nedveHu (uukn Kopu). Metabonuam rnukoreHa. Ponb
pasnu4YHbIX NyTen odbMeHa yrneBodoB B perynsaumm ypoBHS MOKO3bl B KPOBW.

BroaHepreTuka. Bruonornyeckoe oKucrneHue n OKUCnMTENbHOE
docopunmpoBaHme. OkucneHme nupyesaTta u LMK TPMKapbOHOBbLIX KACIOT Kak obume
nytm katabonuama yrneBOAOB, NUNMAOB, aMWUHOKMCNOT. OkucneHune cybcTpaToB

depmeHTaMu MUTOXOHAOPWIA. lMepeHoc 3NEeKTPOHOB, OKUCNnUTENbHOEe
docdopunmpoBaHne n cuHTes AT®. CTpyKkTypHas opraHn3auuns aNeKTPOHTPaHCMOPTHON
uenu BHYTpPEHHEN MUTOXOHAPUANbHON MemMOpaHbl. KOMMNOHEHTbI

9NEeKTPOHTPaHCNOPTHON uUenn. KoMnnekcbl 3MeKTPOHTPAHCMOPTHOM UuUenu n  ux
WHIMBUTOPBI.  MexaHu3aM  COMpPSKeHUst  OKUCIeHMss U PochopUNMpPoBaHUS.



XemuocmoTtmyeckasa Tteopms Mutyena. OkucneHne BHemuToxoHapuanbHoro NADH B
SNEKTPOHTPAHCMOPTHON Uenu npu yd4acTum cybCcTpaTHbIX YENHOYHbIX MEXaHU3MOB.
TpaHCNOpTHbIE CUCTEMbI BHYTPEHHEN MUTOXOHAPUANbHOM MeMbpaHbl. [bixaTenbHbIn
KOHTPOSIb KaK OCHOBHOW MeXaHuU3M perynaumMm COMpPsHKEeHUs  OKUCIEeHUS W
docdopunmpoBaHus. KoadhdomumneHT P/O. PasobuieHne OKUCNeHns n
docopunmpoBaHus. TOKCUYHbIE (POPMbI KMCNOPOAa U FreHepUpYyoLLnE UX UCTOYHUKMW.
3HayeHne cBobogHOpaAMKanbHbIX NPOLECCOB B (PM3MOMOrMM U NATOMOMMU KINETKM.
[eTokcukaumsi akTMBHbIX opMm kucropoga. depmeHTaTMBHas M HedepMeHTHas
aHTMOKCUOAHTHbIE CUCTEMBI.

MeTabonuam nunuaoB. [-OKUCMEHWE XMPHbIX KUCAOT. TpaHCnopT auuibHbIX
rpynn B MUTOXOHOPUN. DHepreTnka npoLecca OKUCIIEHUS XUPHbIX kncnoT. ObpasoBaHue
KETOHOBbIX Ten. bruocmHTes XupHbIX KUCNoT. Ponb manoHun-KoA v ero obpasoBaHue 13
auetun-KoA. MyrnbTUdEepPMEHTHbIN KOMMNEKC  CUHTasbl  >XUPHbLIX  KUCIOT.
[MocnepoBaTernbHOCTL peakunin CUHTE3a XUPHbIX KACIOT. Perynauuna cnHtesa XXUpHbIX
kncnot. MNanbMUTUHOBASA KUCIOTa Kak OCHOBHOW NPOAYKT AENCTBUS CUHTas3sbl XXMPHbIX
kncnot. MNpeacraBneHune o nyTax obpasoBaHus NpoAyKToB ¢ 6bonee AAMHHON YrnepoaHomn
Lenbl, HEHACbILWEHHbIX XUPHbIX KUCMOT, auunrinmuepuHoB, rvuepodochonmnnios.
dunanonornyeckoe 3Ha4deHe pe3epBnpoOBaHUSA 1 MOBMNN3ALNN XKXNPOB B XXMPOBOWN TKAHM.

O6bmeH 6enkoB W aMUHOKUCANOT. AMMHOKUCIIOTbI - KOHEYHble NPOAYKTbI
nepesapuBaHus 6ernkos. Katabonnam ammHokucnoTt. [lesaMmmHnpoBaHne aMUHOKUCIIOT,
ero Tunbl. OKMCNUTENbHOE [Ae3aMuHUpoBaHue, okcuaasbl L- v D-aMMHOKWUCIIOT,
rnytamaTtaerngporeHasa. TpaHcamuHMpoBaHue, PYHKUMOHNPOBaHME
aMuHoTpaHcdepas, nupuagokcanbgocdaTt - KoPepMeHT B TpaHCAMUHA3HbIX peaKkunsax.
KonnektopHasa dyHKUMA rinyTamata B MeTabonuyeckux notokax asorta. [nyramaTt kak
rMaBHbIN OOHOP aMUWHOrpynn B peakumsax nepeamuHupoBaHus. OCHOBHble MyTU
HenTpanusauun ammuaka. LiMkn modeBuHbl. [JekapbokcnnupoBaHMe aMWHOKUCIOT U
obpasoBaHne OMOreHHbIX aMMHOB (TMCTAaMWH, TPUNTaMWH, CEPOTOHMH, ramMma-
aMuHoMacrnsHas Kkucnota), ux 3HayeHue. OCHOBHble MyTM BMoOCMHTE3a 3aMEHUMbIX
aMWHOKUCNOT.

O6MmeH HyKNeoTMAOB N HYKIENHOBBIX KNCAOT. KaTabonuam HyKnemHOBbIX KACIIOT,
NMYPUHOBLIX N MNUPUMUOWHOBLIX HYKNeoTuaoB. KoHeuHble npoayKTbl MpeBpaLleHnin
a30TUCTbIX OCHOBaHUW, HapyLweHne nx obmeHa. AHabonuam HykneotTngos. Perynsaumsa
npoueccoB aHabonmMama HyKneoTUaoB.

Ctpoenune JHK. KomnnemeHTapHble napbl a30TUCTbIX OCHOoBaHUn. ObpasoBaHue
BOLOPOAHbIX cBA3en mexay ocHoBaHusMmu. MNonapHoctb OHK. BupycHaa OHK n OHK
npokapuoTuyeckux Knetok. [Mnasmuabl. CTPYKTYpHbIE T[EeHbl, PerynatopHble W
mMexreHHole yyactkm [OHK. OcobeHHocTn aykapmotudeckon OHK (pesepBHble Konum
reHoB, MOBTOpPSOLWMECH  MOCNeAoBaTeNbHOCTM,  NCEBAOrEHbl,  ManMHOPOMbI).
HeTpaHcnvpyemble  nocnefoBaTtenbHOCTU  (MHTPOHbI)  9YKapuMOTMYECKUMX  FEHOB.
Cynepcnunpanusaumna [OHK. [lepBuyHas, BTOpu4dHada, TpeTuyHas cTpyktypa [OHK.
O6pas3oBaHMe HyKNeoCOM C Y4yaCcTUEM T[UCTOHOB. YPOBHW YMaKOBKA XPOMOCOMbI.
CTpykTypa XpomaTuHa.

LleHTpanbHaa porma MonekynspHon 6uonornn. [MoHATME O pennukaumu,
TpaHCcKpUnuMu, obpaTtHOM TpaHCKpunuun, TpaHcnsumn. MeHeTnyeckas ponb PHK kak
nocpegHuka mexay reHamm n 6enkamu.

MonykoHcepBaTUBHBIN MexaHM3M pennukaumn. ITanbl cuHTeda OHK. benku un
depmeHTbl, yyactByowue B pennukaumn. Hencteue [OHK-rvpas, [OHK-xenukas.
CTpykTypa pennvkaumoHHon Bunku. ®parmeHTbl Okasakm MU 0COBEHHOCTU UX CUHTE3a.
AHK-nurasbl. OcobeHHOCTN pennukaumm y Npo- u aykapuoTt. [lencterne Tenomepasbl.
McnpasneHune owmnboK Nnpu pennmnkauuu.

Koampyrwouwme n Hekogmpyrowme PHK. MHdpopmaumoHHaa PHK n reHeTudeckun
koa. Ctpyktypa matpmyHon PHK (MPHK): nepBuyHasa cTpykTypa u yHKUMOHANbHbIE



obnactn; TpexmepHas cTpyktypa. WHdopmocombl. TpancnoptHaa PHK (TPHK) wu
amuHoaumn-TPHK — cuHteTtasbl. Ctpyktypa TPHK. PubocomHasa PHK.

TpaHckpynumss  reHoB.  PHK-nonumepasa: 0coBeHHOCTM  CTPYKTypbl U
PYHKUNOHUPOBAHME. JTanbl TPAHCKPUMNUMW: MHUALMALNSA, JMOHrauus, TepMuHauus.
MpuHUMNbl  perynsumm  TpaHcKkpunumn.  3HadyeHne  aKTOpPOB  TPAHCKPUMLNN.
OcobeHHOCTN CTPYKTYPbI U DYHKLNOHUPOBAHUSA PerynaTopHbix 6enkos. PerynsatopHble
Hykneotuabl. Mogenb onepoHa Ans ynpasneHus reHamn. PerynupoBaHue ¢ NOMOLLbIO
aHTMcmbicnoson PHK. OTnnums npouecca TpaHCKpUMUUW Y MPOKapuUOT U 3yKapuorT.
CTpyKkTypa 3YyKapuOTHbIX MPOMOTOPOB. [1OCTTPaHCKPUNUMOHHBIN npoueccuHr PHK.
CnnancuHr. HrmbuTopbl TpaHckpunuun. ObpaTHas TpaHCKpUNumS.

CeoicTBa reHeTu4eckoro koga. Pnbocombl NMpokapuoT n aykapuoT: CTPYKTypa u
dyHKUnoHUpoBaHue. MNMonnpnbocomel. ConpsxKeHHas TpaHCKpUnumsa-TpaHenauus. Ponb
TPHK kak agantepa, npaBuna peueccun. AKTUBaLMS aMUHOKUCIOT — MepBbliA aTan
TpaHcnsaumn.  AmuHoaumn-TPHK-cuHteTtasbel. AmuHoaumn-tTPHK kak cybcTtpaTtbl w
WMCTOYHUK 3Heprun anga cuHtesa benka. MHuumauuma TpaHcnauuu: gakTtopbl, aTanbl.
O6pasoBaHue nHUuMmnpyoLwero komnnekca. PyHKLMOHaNbHOE 3HaYeHne akLenToOpHOro
M NEenTUOHOro Yy4yacTKOB pubocOoMbl. JTanbl 3noHraumn. PakTopbl 3MOHrauuu.
TepmuHauusa TpaHcnauuun. PunnsuHr-coaktopbl. MMOCTpaHCNALMOHHBIM NPOLIECCUHT U
agpecoBaHHbIM - TpaHcnopT 6enkoB. PHK, npekpawatwme cuHTe3 0O6enka npu
cBA3blBaHUM pubocombl ¢ aedekTHbiM PHK-nocpeaHnkoMm. YHuYTOXEHME OedeKTHbIX
6enkoB XBOCTOBOW NpoTea3on. MHrmbntopbl TpaHcnaumnu.

HayyHas cneymanbHocTb 1.5.21 ®usmnonorma n 6MoxmmMms pacteHumn
dusmonornsa pacteHun - Hayka o opraHn3aumm n KoopANHaLMK PYHKUNOHAMNbHbIX
CUCTEM 3€efleHOro pacrteHund. PUsNKo-XMMUYECKUIN, IKONOMMYECKUA U 3BOSMIOLMOHHBLIN
acnektbl uamonormm pacteHmin. Ee 3agaya - no3HaHWe 3aKOHOMEPHOCTEeN
XN3HEeOEeATEeNbHOCTM PacCTEHNA, PacKpbITUE MOSEKYNSPHBIX OCHOB CMOXHbIX (OYHKLNA 1
MEXaHU3MOB UX perynsauumn B CUCTEMeE Lerioro opraHnama.

MeTogonornyeckne ocHoOBbl hutodomsmnonornn. PegykumoHMsm, opraHuumsm u
WMHTEerpaTu3M Kak noaxoabl K U3y4eHuto Xmebix cuctem. CovetaHmne pasnuyHbiX YpOBHEN
nccnegoBaHna (CyOKNMETOYHbIN, KIETOYHbINM, OPraHM3MEHHbIN, BUMOLIEHOTUYECKUI) Kak
HeobxoaumMoe ycroBue nporpecca guanonornm pacteHun. Cneuudouyeckme meToabl
PUTOPU3NONOrMN Kak HaYKN.

O6beKkT pu3nonormm pacTeHUn - JYKapUOTHLIM OpraHm3Mm, OCYLLECTBISIOLWMIA
doToTpOodbHbIN 06pa3 xun3Hn. Cneundunka odbmeHa 3eneHbIX PaCTEHNN MO CPaBHEHMIO C
ApyruMmn  obbekTamn, Xapaktepusyrwummncsa (OTOTPOMHBIM  00pasoM  XU3HW.
KocMunyeckas ponb 3eneHoro pacteHus.

OTanbl pa3BuTUsa rnsnonorum pactTeHnin, Nx cBs3b ¢ 00LLMM pa3BuTneM dronornm
1 ¢ npakTukon. OTeyecTBEHHbIE LWKOMbI (hn3nonoros pacteHnin. Puanonorns pacteHnm -
TeopeTnyeckas OCHOBa pacTEHMEBOACTBA M HOBbIX OTpacren OuoTexHonornu.
®dunanonornyeckne OCHOBbl  NPOAYKTUBHOCTW  pacTeHun. [naBHble npoGnemsbl
COBpPEMEHHON PUTOGU3NONOTNN.

KneTka Kak opraHu3aM U Kak 9rnemMeHTapHas CTPyKTypa MHOrOKIeTO4YHOro
opraHusama - cpaBHeHue dyHkumn. Cneundmnyeckne 0CoBEHHOCTU pacTUTENbHOW U
XWBOTHOW KNeToK. ABTOTPOMOHOCTb U reTepOTPOPPHOCTb.

CTpyKkTypHas opraHu3auumsi KneTkn - ocHoBa ee OMOXMMMUYECKOW aKTUBHOCTU U
PYHKUNOHUPOBAHUS  KaK  LENOCTHOW XMBOWM CUCTEMbl. JBOMOUMS  KINETOYHON
opraHuMsauumn Ha npuMepe cpaBHEHUS MPOKAPUOTHON N 3yKapUOTHOWM KIETKM.

MembGpaHHble CUCTEMBbI KNETKM U MeMOpPaHHbIA MPUHLMN €ee opraHu3auumn.
CTpykTypa n cBonctea buonornyecknx membpaH, ux posb B KneTke (NPOHULAeMOCTb,
CUCTEMbI aKTUBHOIO TpaHcnopTa, BUOCMHTE30B 1 NpoLeccrMHra Mmakpomonekyn). Mogenu
CTPYKTYPHO-PYHKLMOHANBbHON opraHmsauum MeMbpaH. Broxmmunyeckas n



PYHKUNOHaNbHast pasHoKa4yeCTBEHHOCTb MeMBpaH.

OCHOBHbIE CTPYKTYPHbIE 3MEMEHTbI 3yKapUOTHOM KITETKMN.

Anpo, ero opraHusaumss M PYHKUMOHUpoOBaHMe. [eHeTnyeckun annapar
pacTuTenbHon KkneTtku. [lnactmabl KU MUTOXOHAPWUW. [MNOTE3bl NPOUCXOXOEHUS
KNeToYHbIX  opraHenn. Bsaumopencteume  A4EpPHOro,  MUTOXOHOPUANbHOIO WU
XJ1I0pOnfacTHOro reHoMoB. [1BOMHOM FEHETUYECKUMI KOHTPOSMb 3a CUMHTE30M OenkoB B
xfioponnactax U MUTOXOHAPUSIX.

Mnasmanemma. JHAonnasmaTudeckas ceTb, annapaTt [onbaxu, MuKpoTena
(MepoKcUcoMBI, TIIMOKCUCOMBI, JIM30COMbI U Op.), BaKyosnu, UX CTPOEHMUE N OCHOBHbIE
YHKUMN.

LinTockenet, 0COGEHHOCTN €ro CTPOEHNA B CBSA3N C BUONOrM4eCcKMMmn yHKLMAMM.

CTpoeHMe KneTo4YHOM CTEHKU, €€ XMMUYECKMIA COCTaB M OCHOBHbIE (PYHKLUM
(3awmTHag, onopHas, pyHKUMM B MOpdoreHese, TpaHcnopTe u ap.).

PU3NKO-XMMUYEeCcKne CBOWCTBA NPOTOMMasMbl U UX U3MEHEHUS B XXU3HEHHOM
LUKIIE KNEeTKMW.

®PyHKUMOHAaNbHbIE  B3aMMOAEWCTBUS  Pa3fUYHbIX OPraHoMaoB  KMNeTKu, UX
N3MEHEHNA B KIETOYHOM UuKIe 1 npu ee anddepeHuynaumn. PerynatopHble CUCTEMBI
KNeTkn.  BHyTpukneTouHble  dakTtopbl  perynauum  obmeHa:  BuoxMMu4eckue,
reHeTnyeckne, mMembpaHHble. Perynaums C yyacTuem BTOPUYHbLIX MECCEHIXXEPOB.
KoMnapTmeHTaums katanutnyecknx cuctem n metabonuyecknx ¢oOHAOB Kak OAUH U3
MeXaHM3MOB perynsiumMm KneTo4Horo metabonuama.

dusmonornyeckas ponb AbixaHnsa. Cneunduka gbiXxaHNa y pacTeHUN.

PasBuTre npeacTaBneHnin o npupoae MexaHuM3MOB U O MYTAX OKUCIUTESbHO-
BOCCTAHOBUTENbHbIX MpeBpalleHnn B kneTtke. KaTanutuyeckne cUCTEMbl AblXaHUS
(oermpgporeHasbl, OKCuOasbl, OKCUreHasbl, kapbokcunasbl, TpaHcdepasbl wn gp.).
MexaHu3mbl akTuBauumn Bogopoga cybcrtpaTta u MonekynsapHoOro Kucrnopoaa.

MuTtoxoHapun. Wx cTpyktypa wu  QYyHKUMN. W3MeHeHue ynbTpacTpyKTypbl
MUTOXOHAPUN B 3aBUCUMOCTU OT DYHKLIMOHASTbHOIO COCTOSIHUS OpraHM3ma.

lMyTn OKMUCNEeHus opraHMYecKMx BELLECTB B KreTke. YHudukauma cybctpaTtoB
AblxaHus. MexaHusM akTMBauum AbixaTernbHblX CybCTpaToB, MyTU MX BKIKOYEHUS B
npoLeccbl BUONOrMYeCcKOro OKUCNEHNS.

OcHoBHblE NyTM AguccumMmnauumn yrneesofoB. [MeHTO30MOHO-GhoCaTHbIN NyTb
OKUCMEHUS TIHOKO3bl N €ro posfib B KOHCTPYKTUBHOM OoBMeHe KneTku. Mukonntnyeckmmn
NyTb OKUCAEHNSA; OCHOBHbIE CTaguMN.

Mmukonuns. LUnkn Kpebca. MnokcanatHbii umkn. MexaHnambl perynauum LUMKMNoB.

OnNEeKTPOHTPAHCNOPTHas Uelb MUTOXOHOPUW:  CTPYKTYpHas  opraHusauus,
OCHOBHblE  KOMMOHEHTbI, WX  OKUCIUTEINbHO-BOCCTAHOBUTENMbHbIE  MOTEHUManbl.
KoMnnekcbl  NepeHOCYMKOB  3MEKTPOHOB.  ANbTEpPHATMBHOCTb  KaTanMTUYECKUX
MeXxaHU3MOB BMOMNOrMYEeCKOro OKUCIIEHUS.

OkncnutenbHoe dochopunmpoBaHue. EaonHctBO 3NIEMEHTaPHbIX
9HepreTU4eckux rMpoLeccoB B XuBou npupoge. doccopunupoBaHne Ha ypoBHe
cybctpata u octopunupoBaHne B AbixatenbHon uenu. OCHOBHbIE MONOXEHUS
XEMMOCMOTUYECKON Teopun conpsikeHns Mutyena. MembpaHbl Kak CTPyKTypHasi OCHOBa
OMO3HepreTMyeckMx npoueccoB. TpaHcopMaumsa 3HEeprMM Ha  conpsraloLwmx
mMeMbpaHax. ONeKTpo-XMMNYECKUIA NOoTeHUMan -aABmxyLas cuna gocopmunmpoBaHus.
Perynauusa anekTpoHHOro TpaHcnopTa u gocopnnmpoBaHms.

[bixaHne kak ueHTpanbHoe 3BeHO obmeHa BelwecTB. 3HayeHue AblXxaHus B
KOHCTPYKTMBHOM MeTabonuname. CBA3b ¢ ApyruMn OyHKUNAMM KNeTKU. [bixaHne pocTta u
AblXaHue nogaepxaHuns.

KonnyecTBeHHble NokasaTenu rasoobmeHa (nornoLeHne Kucnopoaa, BolaeneHve
YrNeKkUCcnoTbl, AblXaTenbHbIN KOAMMULMEHT 1 Ap.).

Perynauua gbixaHnsa. 3aBUCUMOCTb [OblXaHUA OT BHELHUX W BHYTPEHHUX



drakTOpOB.

PasButne yyeHus o oTocuHTese. Mctopumyeckoe 3HadeHue paboTt
K.A. Tumnpsasena.

CywHocTb n 3HavyeHne doTocuHTesa. OOuiee ypaBHeHME (DOTOCUHTE3a, €ro
KOMNOHEeHTbl. Ponb pOoTOCMHTE3a B npoueccax 3JHEpreTM4eckoro u niacTu4ecKkoro
obMeHa pacTuTenbHoro opraHuama. PoTOCUHTES Kak npouecc TpaHcopmauumn aHeprum
cBeTa B 9HEPIu0 XMMU4eckmx cesasen. Macwtabbl OTOCMHTETUYECKOW AEATENBHOCTY B
6uocdepe.

Qsontouna buocdepbl U HPOTOCKHTES.

CTpyKTypHas opraHusauus poTocnHTeTnyeckoro annaparta. CTpoeHue nmcrta Kak
opraHa (poTtocuHTe3a, U3MeHeHus1 B oHToreHese. XrnoponnacTtbl. OCHOBHbIE 3NEMEHTbI
CTPYKTYpbl XrfoponsiactoB (4BorMHasi MemOpaHa, MaTpuKC, Tunakomabl, T[paHbl).
OHTOreHes xnoponnacTos.

OBOMOLUNA CTPYKTYPbl (POTOCUHTETMYECKOTO annaparTa.

MurmMeHTHble cucTeMbl  (POTOCUHTE3UPYIOLLMX OpPraHM3MoB.  Xropounsibl.
XvMmundyeckasi CTpykTypa, cnekTpasnbHble cBonctsa. OTaenbHble npeactaBuTenu rpynnbol
xnopodunnos. PacnpocTpaHeHne xnopodunnos cpeam passiMyHbIX rpynn opraHM3MoB.
®dyHkumn  xnopocpunnoB. OcCHOBHble 3Tanbl GuocuMHTE3a MOJEKymnbl  xnopodwunna.
Xnopodgunn-6enkoBble KOMMMEKCHI.

®dukobunuHbl. PacnpocTpaHeHne, XuUMWUYecKoe CTPOEHWe, CreKkTparbHble
ceonctBa. Ponb B poTOCUHTESE.

KapotuHonabl. Xumnyeckoe cTpoeHue, cBoucTBa. ChekTpbl MNOroWeHus.
PyYHKUMM B POTOCUHTESE.

Perynauua 6uocuHTesa nNUrMeHToB. 3aBMCUMOCTb OMOCMHTE3a MUIMEHTOB OT
WHTEHCUBHOCTW N KayecTBa cBeTa, cHabxeHusa CO2, O2 n MUHepanbHbIMU 3rIEMEHTaMM.
ABneHne xpomaTmyeckon agantauuu.

®PyHKUMOHANbHOE M 3KOMOrMYecKoe 3HadeHwe CrnekTpanbHO-pasnuyHbiXx opm
MUIMEHTOB Y (POTOCUHTE3NPYIOLLIMX OPraHU3MOB.

MepBuYHbIEe npoueccbl POTOCUMHTE3A. INEKTPOHHO-BO3OYXXAEHHbIE COCTOAHUSA
MUIMEHTOB (CUMHIMETHoe, TpunneTHoe). Tunbl Ae3akTusaunmn Bo30YKAEHHbIX COCTOSHUMN.
dnyopecueHums. MexaHu3Mbl MuUrpaumm 3Heprum B cucteme POTOCUHTETUYECKUX
MUIMEHTOB.

MpencrtaBneHne o0 (OTOCUHTETMYECKOW eauHuULe. AHTEHHble KOMMIIEKChI.
PeakumMoHHbIE LEHTpbl, MOAENn WX CTPYKTYpPHOW opraHu3aumn. [lpeobpasoBaHune
9HEprun B peakumMoHHOM ueHTpe. OKUCNUTENbHO-BOCCTAHOBUTENbHbIE MpPEBpaLLEHNS
xnopodunna peakuMoHHOro LeHTpa.

ONeKTPOH-TpaHCNopTHas uUenb OTOCMHTE3a, npupoda €€ OCHOBHbIX
KOMNoHeHTOoB. [1peacTaBneHne 0 COBMECTHOM (PYHKLMOHUPOBAHUN OBYX (DOTOCUCTEM.
AdbdekTbl AmepcoHa. OCHOBHbIE YHKLNOHANbHbIE KOMMITEKChI ANEKTPOHTPAHCMOPTHOW
uernm - ®C1, ®C2, untoxpom be/f kKOMNMEKc; nx cTpyktypa n dyHkumm. ObpasoBaHme
COEQVHEHMUI C BbICOKMM BOCCTAHOBUTENBbHbLIM NOTeHUManomM. CuctemMbl (0OTOOKUCIIEHMS
BOAb! U BblAeneHns kucnopoga npn oTocnHTese. Yyactme XMHOHOB, uutoxpomos, Cu-
n Fe-npoTenmaoB B peakuusix TpaHCnopTa 3feKTPOHOB. LiMKnnyeckme n Heumnknuyeckme
NMOTOKWN 3NEKTPOHOB, CUCTEMbI perynsauuu.

doTochocdhopunmpoBaHme. XapaktepucTtuka OCHOBHbIX TMNOB
doTodochopmnupoBaHna - LUKINYECKOrO, HELMKITUMYECKOro, MNCEBOOLMKITMYECKOTO.
MexaHn3m conpsikeHus 9NeKTPOHHOro TpaHcnopTa n obpasoBaHnsa ATO.

TemHoBas ctagusa ¢otocmHTesa. CBA3b hoTocMHTETMYECKoM accumunsaummn CO2
Cc oToxumMmyecknmm peakumamun. lNNpupoga NepBUYHOrO akuenTopa YrieKUCnoThl.
Xnmusm peakumin umkna KanbBuHa, ero kroyeBble oepMeHTbl. [1epBUYHbIE NPOaYKTbI
doToCcMHTEe3a, nx npespawenns. PereHepauma akuentopoB COoz. NepBUYHBIA CUHTE3
yrnesogoB. dotogbixaHue. Lnkn Xatya-Cnaka-Kapnunosa. OcobeHHoctn C3- un Cy-



pacteHnn n CAM-tun metabonuama.

B3anmocBa3sb (poToCMHTE3a M NpOoLECCOB YCBOEHUS asoTa. PyHKUMOHanbHas
ponb xnoponnacta. [1oTokn meTabonnToB B XOPONMacT 1 13 Hero.

OKonormsa ¢OToCUHTE3a. 3aBUCMMOCTb (POTOCMHTE3A OT BHELLHMX YCIIOBUM U
COCTOSIHUSA opraHu3ama. BrivsiHue Ha (©OTOCUHTE3 TemnepaTypbl, YCIOBUN OCBELLEHUS,
cofepXaHus  YrnekUcrioTbl, YCMOBUA MUHEpPanbHOro MNUTaHWs, BOAOCHABXeHUS.
KomneHcaumoHHaa Toyka npu OTOCUHTE3E M €e 3aBUCUMOCTb OT OCOBGEHHOCTEN
opraHuama. ACCUMUNSLIMOHHOE YUCTIO.

doTocMHTE3 M o06Was NpoAYKTUMBHOCTb pPaCTUTENbHbLIX OpPraHM3MoB W UX
coobuwects. POTOCUMHTE3 B OHTOreHes3e pacTeHud. Teopuss POTOCUHTETUYECKON
NPOAYKTUBHOCTMW.

KynbTypa pacTteHui B YCNOBUSAX UCKYCCTBEHHOIO OCBELLEHUS N MPU NOBbILLIEHNA
KOoHUeHTpaumm CO2 n Oz. POTOCMHTES B YCIOBUAX NPOMbILLEHHON (OUTOTPOHUKA U B
3aMKHYTbIX CUCTEeMaX XnsHeobecneyeHus.

Bonums poTocuHTe3a. XeMOoCuHTe3. bakTepuanbHbii POTOCUHTES.

3HayeHue BOAbI B XM3HeeATeNbHOCTN pacTeHnn. PacTteHus n KpyrosopoT BoAb!
Ha 3emne.

MonekynapHas CTpykTypa M (usmyeckune cBouCTBa BoAbl. Bsammogencrteue
MOneKkyn Bogbl W OGuononumepos, rugpatauusa. CBobogHas M cBA3aHHas BoAa.
dunsnonornyeckoe 3HayeHme pasnnyHbIX opakum BoAbl B pacTeHUN.

OCHOBHble  3aKOHOMEPHOCTW  MOrfoweHna Boabl  kreTkon. HabyxaHue
BUoKONNOMAOB, OCMOC - SIBMIEHUS, Nnexallime B OCHOBE MOCTYNSIEHUS BOAbl B pacTeHue.
TepMmoguHammnyeckne nokasatenu, onpegenswowme noBegeHne BOAbl: aKTUBHOCTb
BOAbl, XWMWYECKMA MOTeHumarn, BOAHbI noTeHuman. CocTtasnsaiowmne BOAHOMO
noTeHumana: OCMOTUYECKNIA NOTEHUMar, MaTpu4HbIA NoTeHumarn, noTeHuman aaBneHus.
pagmeHT BOAHOroO NoTeHumana Kak ABWXKyLlasd cura MoCTynfeHna U nepeaBuikeHus
BOAbI B CMCTEME "MoyBa-pacteHme-aTMocdepa”, B KneTkax, TKaHsX 1 LerioM pacTeHUN.

MexaHn3m nepeaBmxeHuMs BoAbl MO pacTeHuto. [yt GnmxHero u ganbHero
TpaHcnopTa. [BMXyLine cunbl BOCXOOSALWEro TOKa BOAbI B paCTEHUN. BEpXHUIA N HUXKXHUIA
KoHUeBble aABuratenu. KopHeBoe OaBneHwe, MexaHusMm ero pasBuTUS U 3HaYeHue B
XW3HU pacTeHnn. HatsxeHne BoAbl B coOCydax; 3HAYeHWEe CU  MOJSIEKYNAPHOro
cuenneHus.

Boigenenne Bogbl pacteHuem. [yTTauus, TpaHcnupauus. dusmnonormyeckoe
3HayeHne 9TMX npoueccoB. KonuuecTBeHHble  nokasatenu  TpaHcnupauumu:
WHTEHCMBHOCTb, MNPOOYKTUBHOCTb, TPAHCMMPAUMOHHBIA KOIUUMEHT. YCTbUYHAA W
KyTUKynspHaa TpaHcnupaumsi. CTpoeHne yCTbUl, 1 MeXaHn3Mbl UX OBUMXEHUN, BIUSHNE
cBeTa. YCTbMYHOE M BHEYCTbUYHOE perynMpoBaHue TpaHcnmpaunn. BnnaHue BHeELHMX
drakTOpOB (CBETA, TEMNEpaTypbl, BAAXHOCTN BO3a4yXa M NOYBbI U AP.) HA UHTEHCUBHOCTb
TpaHcnmpaumn. CyTOYHbIV X0 TpaHCcnupauum.

Okornornss BogoobmeHa pacteHuin. OcobeHHOCTM BOOoOOMeHa y pacTeHun
pasHbIX 3Korormyecknx rpynn (kcepoumtoB, Me3ouToB, rMMrpopmToB, ranouToB) u
nyTW agantauumn pacTeHUn K BOgHOMY AeuunTy.

Ponb pacTteHun B KpyroBopoTe MUHepasrbHbiX 3NeMeHTOB B Ouocdepe.
lMoTpebHOCTL pacTeHun B 3reMeHTax MuHepanbHoro nutaHud. CopepxaHue W
COOTHOLLUEHNEe MUHeparbHbIX 3MIEMEHTOB B MOYBE U B pacTeHuUsiX U pakTopbl, KX
onpegensowme. Knaccmdukaumm anemMeHToB, Heobxoanmblx anst pacteHnn. OCHoBHas
PYHKUMA NOHOB B MeTabonname: CTPYKTYpHasa u KaTanutmyeckas.

MoyBa KakK WCTOYHMK MWHeparnbHbIX 3fIEMEHTOB. TBepaas asa nouBbl,
NMOYBEHHbIN PAaCcTBOP, COCTaB U CTPYKTypa NOYBEHHOIO MOrOLatoLLero KoMnrekca.

KopeHb Kak opraH nornoweH1nsi MMHepasibHbIX 3f1IEMEHTOB U BOAbI, @ Takke MeCcTo
cneumguyecknx cnHTesoB. Cuctema B3anmogencTauns "KopeHb-noysa”. POCT KOpHS Kak
OCHOBa MNOCTYMSIEHNS MUHEPASTbHBIX 9NIEMEHTOB.
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BnwkHuin  TpaHCMOPT WMOHOB B TKaHAX KOpPHA.  CuMmnnactuyeckum u
anonnacTtuyecknn nytn. danbHun TpaHcnopT. Bocxoaswee nepeasmxkeHne BeLLecTs Mo
pacTeHuno: NyTM u MexaHusMmbl. [lepepacnpeneneHue v peytunmusaums WOHOB B
pacTteHun. [locTynneHne wn npeBpalleHns WOHOB W  AbixaHwe. BsanmocsAasb
MUHEepanbLHOro NMTaHUA C npoLeccamMm pocTa U pasBuUTUS PacTEHUN.

MexaHn3m nornoweHnst noHoB. Ponb npoueccoB auddysnm n agcopbumm, mnx
xapaktepuctuka. [loHATMss BogHoro cBo6OAHOroO npocTpaHcTBa M [JOHHAHOBCKOro
cBOOOHOrO MPOCTPaHCTBA. TpPaHCMOPT MOHOB 4epe3 nra3Matuyeckyro membpaHy.
[MaccmBHbIM NepeHoc. AKTUBHBIM TPAHCMOPT MOHOB (MEPBUYHBLIN Y BTOPUYHBIA aKTUBHbIN
TpaHcnopT). YpaBHeHne HepHcTa. [OBuxXylwme cunbl TpaHcnopTa WMOHOB U G)OpPMbl
notpebnaemon aHeprnn. MexaHm3mbl TpaHcnopTa MOHOB Yepe3 MembpaHbl: ATdasbl,
pefoKc-Lenu, MOHHbIE KaHarnbl, NOPTEPHbIE CUCTEMbI (CUMMNOPT, aHTUMNOPT, YHUNOPT).

KnHeTnka npoueccoB nornowieHnsi. Yyactme MembpaHHbIX CTPYKTYp KNeTku B
NOrMnoLweHMn 1 KomnapTMmeHTauunm noHoB. Ponb Bakyonu. [MuHoumTo3. B3amMmocBs3b
NpoLEeCcCOoB MNOrMoLEeHNs BELECTB KOPHEM C APYrMMU (PYHKLUMSAMN pacTeHus (ObIXxaHeM,
¢OTOCUHTE3OM, BOAOOOMEHOM, BUOCMHTE3aMK, POCTOM 1 Ap.).

dusmonornyeckas n bmoxmmMmmyeckasa posib OCHOBHbIX 3f1IEMEHTOB NUTaHUS.

A30T M ero 3HadeHue B XWU3HU pacTeHun. KpyroBopoT asoTa B npupoae.
NcTouHnkn asota ana pacteHuin. CumbunoTtudeckas ukcaumsi MONeKynsipHOro asora.
CTpyKkTypHasa 1 yHKLMOHaNbHaA xapakTepuctmka HuTporeHasbl. MuHepanbHble (hopMbl
asoTa, ucnonb3yemMmble pacTeHnem. PepMeHTHble CUCTEMbI, Y4acTBYOLME B YCBOEHUN
HUTPATOB, perynsaumsa Ux CUHTE3a U akTUBHOCTU. Buoxmmumyeckue nytm accumunaumm
aMmMmunaka B pacteHun. CMHTE3 aMUHOKUCIIOT, aMuUAoB, peakuMm nepeaMmmHUpOBaHUS.
3anacHble 1 TpaHCNOPTHbIE POPMbI MMHEPASTbHOIO N OPraHNYeCcKoro azoTa, HakonneHne
HUTPaTOB B TKaHAX. KpyroBopoT a3oTa no pacTeHuto.

A30THbIN 06MeH 1 abixaHne. A30THbIN OOMEH N (POTOCUHTES: B3anMoaencTBue
a30THOrO U YrnepoaHoro NoTOKOB; POSib NEPBUYHLIX peakumin (ooTOCMHTE3a B YCBOEHU
OKWCINEHHOro asoTa.

Cepa. OCHOBHble COeAWHEHUS Cepbl B pPacTEHUU, UX POSfib B CTPYKTYPHOM
opraHuMsauun KneTku, ydacTue B OKUCIUTENbHO-BOCCTAHOBUTENbHbBIX peakuusiX.
NcTouHuKkn cepbl ansa pacteHus. MexaHnsm BOCCTaHOBMEHMS CynbdaToB, OTAeSbHbIE
aTanbl npouecca, PepMeHTHbIE CUCTEMBbI.

docop. 3HaueHme pasHbix TMNOB hochopcoaepKaLmx COEANHEHNN B KIETKE.
MocTtynneHune gocgopa B KNETKY, NyTN ero BKIIoYeHUs1 B OOMeH. YyacTne coeanHeHun,
cogepxawmx doccop, B 06pa3oBaHNN KIETOYHbIX CTPYKTYP, (PEPMEHTHbLIX CUCTEM.
Makpoaprmnyeckune coegnHeHnsa pocopa, nx posrib B 9HEpPreTu4eckom odbmeHe.

Kanun, ero s3HayeHne B 0OMeHe pacTUTENbHOrO opraHuaMa. BnusaHue kanus Ha
dmamyeckme cBOMCTBa MpoTOMnasmbl, Ha PEpPMEHTbI YrneBogHOro obMmeHa, CuHTe3
GenkoB 1 gp. Ponb kanua B nogaep)xaHuUn MOHHOro BanaHca B TKaHAX, B npoueccax
ocMoperynsaumm.

Kanbumn. CtpykTypoobpasoBaTenbHas ponb Kanbuus. Yyactve B obpasoBaHUM
KNEeTOYHOW CTEHKW, NOAAEPXXaHUN CTPYKTYPHOW LLEeNOCTHOCTU MeMBpaH 1 perynsaumm mnx
npoHuLaemocTu. PerynatopHas posib Kanbuus.

MarHuin. ®opmbl y4actTma marHus B MeTabonmame. MarHui B cocTase
xnopodunna. Yyactue B peakuuax nepeHoca dpocartHbIX rpynn, B popmMmpoBaHUmn
YHKLNOHAIbHO-aKTUBHbIX KNETOYHbIX CTPYKTYP.

MukpoanemeHTbl. [peactaBneHns o ponv MUKPOSNEMEHTOB B MeTabonuame
pacteHnin. MeTannbl Kak KOMMOHEHTbl MPOCTETMYECKMX TPYNM M Kak akTusaTopbl
depMeHTHbIX cucteM. OCOBEHHOCTM MOCTYMMEHUS MWKPOINIEMEHTOB B PaCTEHUS.
dusmonornyeckas porsb Xenesa, Meau, mapraHua, monnbaeHa, UnHka, 6opa n gpyrmx
MUKPO3ISIEMEHTOB. Y4YacTne MUKPOINEeMEeHTOB B (POPMUPOBaHUN N (PYHKLMOHUPOBAHUN
3NEKTPOHTPAHCMNOPTHLIX uenen POoTOCUHTE3a WU AOblXaHUs, B a30THOM W YrneBOAHOM
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obMeHe, B pOCTOBbIX MpoLeccax N Apyrnx peakumsax metabonmama.

BogHasa, necyaHass n noYBEHHas KynbTypbl, UX MPUMEHeHMe B (PU3NONorum
pacteHuni. [NuTaTenebHble cMecn. PU3NONOrNYeCcKn KUcnble U Pn3nonorn4eckn OCHOBHbIE
conn. Bsammopgencrtesme  MOHOB  (@HTaAroHW3Mm,  CUHEPruaM,  agauTUBHOCTD).
dunanonormyeckmne 0CHOBbI NPUMEHEHUs yaobpeHnii. MmaponoHuka.

3HauveHne pabot [O.H.MpaHuwHukoBa u [0.A.CabuHnHa B co3gaHun Teopuun
MUHEpPanbLHOro NUTaHuA.

KopHeBoe nuTaHuMe Kak BaXKHEWLIWW pakTop ynpaBneHUs NPOAYKTUBHOCTbIO U
Ka4yeCTBOM ypoxas. [eHoTunnyeckne pasnnynsa B MMHepanbHOM NUTaHUKU pasHbIX BUOOB
N COPTOB.

MoHaTMEe O BoOCXOASAWEM W HUCXOAAWEM ToKax BelecTB B pacCTEHUW.
MepenBmxeHne opraHMYeCcKUX BewecTB. brvxHnin n ganbHUin (NO3MHbIN) TpaHCNOPT
aCCMMUIIATOB.

TpaHcnopTHble opMbl BelwlecTB. BO3MOXHbIN  MexaHuM3M W perynsaums
¢NO3MHOro TpaHcnopTa. 3aBUCMMOCTb TpaHCMNopTa BeLeCcTB OT TeMmnepaTypbl, BOAHOMO
pexuma, MMHepanbHOro NUTaHUS.

[IOHOPHO-aKUeNnTopHbIE B3aUMOAEWCTBUS W POSib TPAHCMOPTHLIX CUCTEM B
NHTEerpaumm uanonornyecknx PyHKUNN LLesioro pacTeHus.

OnpegeneHne noHsatuh "poct" n "passutme" pacteHun. lNpobnema pocta u
pPa3BUTUA Ha KIETOYHOM W MOSEKYSNSAPHOM ypoBHAX. CyllecTBOBaHME OpraHm3ama Kak
pa3BepTbiBaHNE BO BPEMEHU reHeTU4YeCKon nporpaMmmbl. Bosgencreme Ha 3TOT npolecc
BHYTPEHHUX N BHELLHUX (paKTOPOB.

O6Lwme 3aKOHOMEPHOCTM pOCTa, TUMbl pocTa y pacTteHun. OpraHmM3aumst MEpPUCTEM
KOpHA 1 cTebns. PocT n geatenbHOCTb MepucteM. KnHeTuka poCToBbIX MPOLECCOB U UX
csoncTBa. Putmumka, 6uonormnyeckme vacol. Koppensauumn. MNonspHocTe. PereHepaumsi.

Poct pactenun n cpega. BnnaHmne temnepatypbl, CBeTa, BOAbI, ra30BOro coctasa
aTMocepbl, 3NeMEeHTOB MUHEPANbHOro NUTAHUA Ha POCTOBbIE NPOLIECCHI.

KneTo4Hble ocHOBLI pocTa. Pa3bl pocTa KNeToK U X XapakTepuctukun. iameHeHus
Mopdbonorun n metabonuama nNpu NPOXOXAEHUN Kaxaon dasbl. [ToHATHME O KNETOYHOM
UuKne, BNMsIHME pasnnyHbiX (PaKTOpPOB Ha AerneHune Knetok. PocT knetkn B ase
pacTSKEHUSA, MEXaHN3M AENCTBUS ayKCMHa Ha 3TOT npoLecc.

OndbdepeHumpoBka KNETOK W TKaHEeW; KoOMneTeHuuMss U JgeTepMuHauus.
OnddepeHumnanbHas 3aKCNpeccus reHoma Kak dakTtop peanu3aumm reHeTUYecKmnx
nporpaMmm passBuTUs. TOTUNOTEHTHOCTb PACTUTESTbHOWN KIETKMW.

Cuctembl perynsaumm yHKUUIN LENoro pacteHus: Tpoduyeckas, ropMoHarnbHas,
anekTpuyeckas. JOMUHUPYOLLME LEHTPbl U duanonorndeckne rpagueHtsl. Cuctemol
BOCMpUATMA M nepedadyn curHanoB. CuCTeMbl CBA3EW WU PeErynsaTOpHbIX KOHTYPOB.
ONEMEHTbI TEOPUU CIOXHBLIX CUCTEM U UX MPUNOXKEHME K aHanm3y CUCTEM perynsaumm B
pacTeHuun.

MexaHu3am  perynsumm  pocToBbIX npoueccoB. DOUTOrOPMOHbI  (ayKCUHBI,
rmbbepennuHbl, LUMTOKMHMHBI, abcun3oBas KucnoTta, aTuneH, bpaccnHocTeponapl), Mx
CTPOEHMEe, OMOCUHTE3, TpaHCNopT, dwmaunonorndyeckoe penctene. MonekynspHble
OCHOBbI AENCTBUSI FOPMOHOB 1 MHIMOMTOPOB pOCTa pacTeHunin. BaaumoaencTeme mexay
pasnMyHbIMM  ropMoHamMu. CHHTETUYECKMe perynsatopbl U MHIMBUTOPLI  pocTa
(repbuumabl, petTapgaHTbl, MOPdaKTUHbI), NX NPAKTUYECKOE NPUMEHEHME.

PocToBble 1 TypropHble ABMXEHUS pacTeHU. Tponnambl (pOTO-, reo-, ANeKTpo-,
TepmoTponuamebl). FopMoHanbHasa npupoga Tponuamos. Hactun. CencmoHacTnyeckue
ABWXKeHus.  PasgpaxumocTb;,  (PUTOXpOMHAA UM KPUNTOXPOMHAsi  CUCTEMBI;
aNeKTpodPU3Monornyeckne npoLecchbl.

YKM3HEHHbIN  UMKN  BbICWKMX  pacTeHui. OCHOBHble 3Tanbl  OHTOreHesa
(3MOpMOHanbHbIA,  HOBEHWUNMbHbLIN,  PENPOAYKTUBHbLIA,  3PEenoCTW, CTapeHus), uXx
Mopdhonorudeckue, dusmonorndeckne n metabonunyeckne ocobeHHocTn. CoCTosAHME
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MOKOSA y pacTeHU. Tunbl MOKOS U UX 3HAYEHNE AN XU3HeLesaATeNbHOCTU pacTEHUN.

MexaHusmbl MopdoreHesa pacTeHun. WHAOYKUMA TeHeTUYeCcKux nporpamMmm,
MopdoreHeTU4eCcKne rpagueHTbl 1 OpueHTaums KNeTok B NpocTpaHcTee. LlenocTHOCTb n
KOppensTMBHOE B3aUMOAENCTBME OpraHoB. Pn3nonornyeckne u MonekynspHble OCHOBbI
ambpuoreHesa pacTteHunin. CospeBaHue 1 npopacTtaHmMe CeMsH kak dpasbl MopdoreHesa.

BHyTpeHHMe 1 BHelwHWe daKkTopbl, onpeaendawowme nepexon pacTteHun oT
BEretaTMBHOIO pasBUTUA K reHepaTuBHomy. WHOyKUMS uUBeTeHusA. HAposBusauus.
doTtonepmnoanam. Ponb GUTOXPOMHOMN CUCTEMBbI B (DOTONEPUOANYECKNX peakLmsX. Tunbl
doTonepuogudeckon peakumn. [lpupoga dnopanbHoro ctumyna. [unoTtesbl o
BUKOMNOHEHTHOM npupoae nopureHa, 0 MHOTOKOMMOHEHTHOM KOHTPOSE LIBETEHUS.
LiBeTeHne kak MHOrocTyneH4aTbll Mpouecc. JBoKauMs UBETEeHUS N ee perynauus.
Mogenb nepeknovYeHns reHHOW akTUMBHOCTWU. 3aknagka U pocT COuBEeTUM U LBeTKa.
OnnopgoTBopeHue.

HetepmuHaums nona. [eHeTudeckne, QeHOTUNUYECKNEe U TOPMOHasbHbIE
drakTopbl, onpeaensaowmne non y pacteHnn.

®dusnonorma  BereTaTMBHOrO  pasMHOXeHusi.  Pa3MHOXeHue  KnybHamwu,
NyKoBULAMW, KOPHEBULLLIAMU, yCaMKN, OTBOAKAMWU N YepeHKaMMU.

KynbTypa nsonmpoBaHHbIX 3apofblllen, OpraHoB, TKaHEN, KNeToK, NpoTonacToB
Kak mofenb ONnd U3yYeHWsa MnpoueccoB pocTa U pasButusa. buonorus nsonmpoBaHHbIX
KNeToK U TKaHen, KneToyHasa buotexHonorus. Micnonb3oBaHve MeToaa KynbTypbl KIeTOK
ANSA n3yyeHns 61uonorumn KneTkm u NOHMMaHNA B3aUMOOTHOLLEHUI YacTu 1 LLenoro npu
PYHKLUNOHUPOBAHUM KITETOK B PaCTUTESNTbHOM OpraHu3me.

[MyTv npakTM4eckoro WCMonb30BaHUA  KynbTypbl  PacTUTErbHbIX  KIETOK
(ocBobOXOEHNE OT BUPYCHBIX WHMEKUMA, MaCCOBOE pPa3MHOXEHWEe, COXpaHeHue
reHoooHAa penkmx BMAOB, MoryvyeHue Buomacchl KNeToK-NpoayLEHTOB MpaKTUYeCcKu
BaXXHbIX BELLECTB.

YCTONYMBOCTb Kak MpucnocobrieHMe pacTeHur K YCrOBUSIM CYLLECTBOBaHUS.
OTBeTHble peakunn pacTeHun Ha OeucTBue HebnaronpuaTHblX dakTtopos. Ob6wme
NPUHUMNBLI afanTUMBHbLIX PEaKUMn PaCTEHUA Ha SKOMOrMYECKUM cTpecc (M3MEHEHMe
9KCNpeccun reHoB W BKIOYEHME CUHTE3a CTPECCOBbIX, MeMOpaHHbIX, CTPYKTYPHbIX
6enkoB; NepecTponkn MembpaHHbIX CUCTEM U PU3NONOMMYECKUX NPOLECCOB; CUHTE3
NPOTEKTOPHbIX CcoeauHeHurn U ap.). bnoxumwnyeckaa apgantaums. [lyTy NoOBbIWEHUS
YCTONYMBOCTU PaCTEHUMN.

Peakumsi pacteHun Ha TemnepaTypy. BnvsiHMe HUBKMX NOMOXUTENbHbIX
TemnepaTtyp (XONOAOYCTOMYMBOCTb PACTEHWUN), HU3KUX OTpuUaTENbHbIX Temnepartyp
(MOpPO30YCTOMYMBOCTb pacTeHunin) " NOYBEHHO-KNUMaTUYECKNX dakTopos
(3MMOCTOMKOCTb pacTeHWI), BbICOKUX NOSNOXMUTENbHbBIX TemnepaTyp (KapoyCTOMYMBOCTb
pacTeHuin). 3akanmBaHue pacTeHUNn.

Peakumsi pacteHuMi Ha BOOHbIM AedUUMT (3aCyXOyCTOMYMBOCTb PaCTEHUN).
ATmMoOcCepHasa 1 noyBeHHasa 3acyxa. [pucnocobneHune pasnuyHbix KCepoUTHbBIX hopM
N Me30UTHbIX PACTEHUN K HU3KOMY BOAHOMY MOTEHUMany u rurpoUToB - K MMNOKCUMN.
MyTn aganTauun pacTeHUn K rmno- 1 aHOKCUM.

Peakunsa pacTeHuin Ha BbICOKOE COAepXaHue cofien B noyse (ConeycTonyYnBoCTb
pacteHunn). Tunbl 3aconeHns noys. Knaccudukaums pacTeHUn MO OTHOLUEHUKD K
3aconeHuio no4ys. MexaHuambl aganTtauuMmM rano@UTHbLIX OpPraHM3MoB K CONSM.
OcoBeHHOCTU 3arpsa3HEHNS NOYB TSXKENbIMU MeTannaMmn. TOKCUYHOCTb UX AN BbICLUNX
pacTeHun.

PagnoycTtonymBoCTb pacTeHU 1 €€ MeXaHN3MbI.

3arpasHeHne aTtmocdepbl CEepPHUCTbIM ra3oM, OKCMAAMKU as3oTa W yrnepoaa,
coeauHeHnsaMn gtopa 1 ap. TOKCUYHOCTb UX AENCTBUS Ha pacTteHnd. PopmupoBaHue
YCTOMYMBOCTM K rasam (perynupoBaHue WX  MOCTYNSfieHus, nogaepxaHve
BHYTPUKIIETOMHOIO romeocTasa, AeToKcMKaums obpasytomxcs s40B).
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dunanonornyeckne n GUOXMMNYECKNE OCHOBBI YCTOMYMBOCTU BbICLUMX PACTEHUN K
naToreHHbIM MUKPOOpraHM3amam 1 gpyrmm 6uotmyeckum cakropam. KOHCTUTYLIMOHHbIE K
WHOYLUMPOBaAHHbIE  3aluTHble  cBoMcTBa. [lpuobpeTeHHbIn  (MHAYUMPOBAHHLIN)
UMMYHUTET.

Hay4yHasa cneunanbHocTb 1.5.9 BotaHuka

Haguapctso NpokaproTbl. Obuwasa xapakrepuctmka (CTpoeHne KrneTku, cnocoobl
NUTaHUS, Pa3MHOXEHUSA, OCHOBbI CUCTEMATUKMK). IBOSOLUMS OpraHn3aunin n CTPyKTyp B
noguapctee. HacTtodawme Bogopocnn. PasMHOXEHWE U XXU3HEHHbIE LIMKbl BOOOPOCIEN.
Jkonorus Bogopocnen. 3HadeHve BOAOPOCNEN B MNpUpPOAE W B XU3HW YeroBeka.
Oco6eHHOCTN CTPOEHMST KNETKM M BEreTaTuMBHbIX OpraHoB rpmboB, ux ceoeobpasune u
BnaonaMmeHeHusi. Cnocobbl pasmHoXeHus rpnboB. BeretatmeHoe, 6ecnonoe n nososoe
pasMHOXeHne. Jkonorna rpmbosB. 3HaveHne rpuboB B MPUPOAE U XKU3HW YerioBeKa.
Mecto rpuboB B CUCTEME OpraHMYeckoro mupa, pasnuuHble B3rMadbl Ha  UX
npoucxoxaeHune. Knaccudpukauma rpubHbIX opraHMsmoB. Huswmve u BbiclLUMe rpubhbI.
PactutenbHas knetka. [lnaH cTpoeHus n mopgosnoro-punanonornyeckne 0CobeHHoOCTH.
PactntenoHole TkaHn. OCHOBHble Tunbl W npobrnembl knaccudpukaumm. O6was
xapaktepuctuka nobera. naBHble MeTamopdo3bl nobera m ero 4acten. O6ias
Xapaktepuctnka KopHs. MeTtamopdo3sbl  KopHen. LiBeTok. [lnaH  cTpoeHwus,
XapaKkTepucTmKa aHgpoues u rmHeued. Metoabl onvcaHns CTPYKTypbl LBeTka (bopmyna,
anarpamma). Cemsa (CTpoeHue U (PyHKUMK, TUMNbl CEMSH OOHOOOSbHBIX U ABYOOSbHbBIX
pacteHuin). [nopg (cTpoeHune, nogxoabl K Krnaccudukaumm, cnocobbl pacnpocTpaHeHus
nnogoB M cemsiH). OCHOBHblE OTNNYMS BbICLUMX PaCTEHUA OT HU3WKMX. [lepBeHubl
HazeMHon doriopbl — oTAaensl Rhyniophyta, Zosterophyllophyta: obwasa xapakrepucTtuka,
npeacraButenn. LiMkn passuTus BbICWUMX pacTEHUW, €ro npoucxoxaeHue. [MpuydmHbl
NpPenMyLLECTBEHHOIO pa3BUTUS cnopoduta B ycnosusx cywmn. Obuias xapaktepucTmnka
oTgena Bryophyta kak rameToAMHaMMyeckon NUHUM 3BOSIIOLUKN BbICLUMX PaCTEHUN.
PasgeneHue Ha knaccbhl U nogkracckl, X KpaTkasa xapakrepuctuka. 3HadyeHme. Obuwas
xapakTepuctuka otaena Lycopodiophyta. CpaBHUTENbHAA XapakTepUCTMKa KIlaccoB
Lycopodiopsida, Isoetopsida. Bbimepwune nnayHoBugHble. 3HadeHue. Obuias
xapaktepuctnka otaena Polypodiophyta. KpaTtkas  xapaktepucTuka  Knaccos
Ophioglossopsida, Marattiopsida, Polypodiopsida: OCHOBHble npeacTaBUTENMN,
pacnpoctpaHeHne, OCOBEHHOCTU  CTpPOoeHWa  cnopouMToB U raMeTtoquTOB.
lonocemeHHble. OOLWas xapakTepuctuka, OCODEHHOCTU pas3BUTUA ramMeToUTOB Ha
npumepe Pinus sylvestris. CoBpemMeHHOe pasfeneHne Ha Knaccbl U WX KpaTtkas
XapaKTepuCTmKa: npeacrasuTenu, pacnpocTpaHeHue, 3Ha4eHue. O6was
XapakTepuctnka otgena Magnoliophyta. OTnvMums NOKPLITOCEMEHHbLIX OT  APYrnx
OTAENOoB BbICWNX pacTeHnn. CpaBHUTENbHAA XxapakTepucTuka knaccos Magnoliopsida,
Liliopsida. PaszgeneHne Ha nogknaccbl. COBpeEMEHHbIE NPEeACTaBNEHUS O XU3HEHHbIX
dopmax pacteHnn. OcobeHHOCTU ABOWHOrO OMSIOAOTBOPEHUSA Y MOKPbITOCEMEHHbIX
pacTeHun.

HayuHas cneymanbHocTb 1.5.12 3oonorus

O6wasa xapakTepucTuka npoctenmx. BaxkHenwmne ocobeHHOCTM OCHOBHbIX
TMNOB W kKnaccoB. PasHoobGpasne obpasa XU3HM W  SKOMNMOrMYEecKom aganTtaumm
OAHOKNETOYHbIX XUBOTHbIX. VX ponb B npupoae n ans vyenoseka. OCHOBHbIE rMNOTe3bI
NPOUCXOXAEHNA OAHOKMNETOYHbIX - CYKUECCMBHAs W 3HOOCMMOMOTMYECKasi, WX
AOCTOMHCTBa U npoTusopeuns. dunoreHeTn4eckne B3aMmMoOTHOLLEHUSI OCHOBHbIX TUMOB
npoctenwmx. OCHOBHblE TEOPUN MNPOUCXOXKOAEHUA MHOIOKIETOYHbLIX KMBOTHBIX.
PasHoobpasune cdarountenoobpasHbix NpeakoB MHOrOKNEeToYHbIX. HanpaBneHnus, atansl
N pe3ynbTaTbl UX 3BOSOUNN. 'YOKN 1 KNLLEYHONONOCTHBLIE KaK HU3LINE MHOTOKITETOYHbIE.
CoyeTaHne B UX CTPOEHUM W OU3MOMOTUN apXaudHbIX U  apoOMOPdHbLIX 4epT.
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PasHoobpasne ux opraHnsaumm, obpasa xm3Hn n aganTuBHbiX ocobeHHocTen. Ponb B
npypode. [lnockve 4epBM Kak Hu3WMe OunateparnbHble TPEXCNOWHbIE >XMBOTHbIE.
MposiBrieHMe B UX oOpraHusaumm u  U3NONOTMN  OCHOBHbLIX  3BOJTHOLIMOHHbIX
3aKOHOMEpPHOCTEN B CBA3M C OCOBEHHOCTAMM obpasa >XU3HU npeacTaBUTenen
pasnuuyHblx knaccos. Ponb B npupoge wn ana 4denoseka. [lpoucxoxaeHwue.
MporpeccuBHble 0OCOBEHHOCTM OpraHu3auum Kpyriblx 4YepBewn, obecneyuBluMe WX
LWUMPOKYID afanTuBHyto peakuumto. Knaccudmkaums. BaxHenwme 4YepTbl KaccoB
Gastrotricha, Nematoda, Rotatoria, Gordiacea. 3konornyeckue rpynnbl HemaTop.
MponcxoxaeHne kpyrnbix 4YepBen. KomnbuvaTtble YepBM Kak BbiCLUMe vepBeobpasHble,
MeTaMepHble LUenoMuyeckne TPOXOopHble >XMBOTHble. OCHOBHble apomMopdO3bl.
Knaccudpmkauma un  pasHoobpasve 3KOMormyeckux agantaumi.  IBOMOLMOHHOE
3HadyeHve. Ponb B npupoge wu ans denoseka. Monntocku kak ocobasa rpynna
NEPBMYHOBOAHBIX LENOMUYECKUX HECErMEHTUPOBAHHbIX TPOXOMOPHbLIX XUBOTHbIX.
Co4eTaHune nnes3romMopdHbIX 1 anoMopdHbIX YEPT B MX opraHmsaunn. Knaccudukaums.
BaxkHenwmne 4epTbl NOATMMNOB M KNaccoB. [NpoucxoxgeHmne n unoreHeTU4eCKne CBA3N
mMexay knaccamu. Ponb B npupoge u ons yenoseka. YneHUCTOHOrMe Kak BbICLUMIA TUM
NEPBUYHOPOTBLIX >KMBOTHbIX. OCHOBHblE apoMopdo3bl, MO3BOMMBLUME WM OCBOWUTb
pasnuyHble cpeabl obuTaHus. Knaccudukauus, BaXKHEWLIME 4YepTbl OpraHusauumn wu
cpega obutaHus npeacTtaBuTenend MNOATMMNOB UM kraccoB. PakoobpasHble kak
NEePBMYHOBOAHBbIE YSIEHUCTOHOIME, COXPaHMBLUME KOMMMEKC NNEe3MOMOPdHbIX YepT B
cTpoeHun n cdusmonornn. Knaccmdpumkaums, pasHoobpasune, aKonormieckme agantauum,
ponb B MpUpoAe W Ons 4yenoBeka. Hacekomble Kak BbICLUME TpaxerHoAblwalume
YyneHncToHorne. Apomopdo3bl, MNO3BOMMBLUME MM LUMPOKO OCBOUTb HAa3EMHYK U
BO3AYLLHYO cpeabl. BaxHenwme yepTbl opraHmsdaummn. Knaccmndukauyus, pasHoobpasue,
aKonornyeckue agantaumu, porb B npupoae u onsa vyenoseka. ObLias xapakrepuctuka
UINOKOXNX KaK BTOPUYHOPOTLIX APEBHUX MOPCKUX XKUBOTHbLIX, 06nagatoLmx BTOPUYHOMN
pagmanbHon cummeTpumen. OcobeHHOCTM opraHn3aumm n obpasa X1M3HM MOPCKMX 3BE3[,
MOPCKMX exen u ronotypun. Ob6Was xapakrepucTuka naykoobpasHblX, UX poSib B
npupoae.

Tun XopaoBble. OCoGeHHOCTM OpraHmM3aumMm u Knaccudukaunsa Xopaosbix. Tun
Xopaosble. OCHOBHbIE aTanbl 3BOSOLUN XOPA0BbIX. Teopnn NPONCXOXAEHNS XOPAOBbIX.
dunoreHus.

Mo3BoHOYHbIE XpsiweBble pblbbl. KOCTHblE pbiObl. OCOBEHHOCTM OpraHu3auumm.
3emHoBoAHble. OCODEHHOCTM  CTPOEHUsd, Kraccudukauma U NPOUCXOXAEHME.
Mpecmbikatowmeca. OcobeHHOCTU opraHmM3aumu, Krnaccudukaumss U NPoOUCXoXOeHue.
Mtnubl. OcobeHHOCTM opraHM3auuun, Knaccudukaumss W NPOUCXOXOEHUEe NTuL.
Mnekonutatowme. OCOBEHHOCTM oOpraHu3auun, Krnaccudukaumss U NpPOUCXOXAEHME.
AJanTBHblE 0COBEHHOCTM MIIEKONUTAIOLLNX.

CpaBHuTENbHAA XapakTepuCTUKa MOKPOBOB MO3BOHOYHbLIX, WX MNPOU3BOAHLIE.
Okpacka n ee 3HadeHne. OnopHo-ABuraTenbHas cuctema No3BOHOYHbLIX. MyckynaTtypa.
OceBou ckenet.Ckenet NOSICOB M KOHEYHOCTEMN.

Uepen n ero aBonoLMOHHbIE Npeobpa3oBaHns B psgy NO3BOHOYHbIX.

AJanTyBHblE OCOGEHHOCTM Yepena NO3BOHOYHbIX.

OcobeHHOoCTH pa3BuTUA. AHaMHUN 1 aMHUOTbI. [POBU30OPHbIE opraHbl. Tunbl AnL,.
FacTpynauus. lMcto- w1 opraHoreHes. Tunbl  gpobneHus. [MosiBneHwne
ANLUEXMBOPOXAEHMA W XUBOPOXAEHUA. CTpoeHue [abixaTenbHOW CUCTEMbl U ee
9BOMOUMNOHHbIE NpeobpasoBaHud. BbligenutenbHas cucTema, HanpasfeHus ee
apontoumn. Cnocobbl noggepaHusi romeocTas3a MO3BOHOYHbLIX. TepMoperynsauus.
Ocwmoperynaumsa. CpaBHUTENbHAs XapakTepucTuka KPOBEHOCHOW CUCTEMbI B psgy
no3BoHo4HbIX. Cepaue. Kpyrn kpoBoobpalleHus.

CpaBHuTENbHAA XapakTepucTMka MOIOBOM CUCTEMbI U €€ 3BOSOLMOHHbIE
npeobpasoBaHus..
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JTonornyeckas xa paKTepnUCTrKa NO3BOHOYHbIX.

HayyHas cneumnanbHocTb 1.5.14 QHTOMONOIMA

OHTOMOSOMMA Kak Hayka U ee cogepxaHue. [lpeameT 3HTOMONOIMNW, pPorfb
HaceKOMbIX B MpUpoe 1 UX 3HavYeHne ans Yenoseka. ictopmsi SHTOMOMOMMM, OCHOBHbIE
AOCTMXXEHUS MUPOBON M OTEYECTBEHHOW SHTOMOMOrMN. 3agayumn obLlien n npuknagHom
aHTOMOMornn. CTpoeHne Tena u nokposoB. [logpasgeneHve Tena Ha oTgensl U
cermMeHTbl. [1okpoBbl U UX yHKUMKU. CTPOEHUE N XMMUYECKUIA COCTaB KyTUKynbl. Ponb
KYTUKYNbl B Ka4yecTBe unandeckoro u cmsmonornyeckoro 6apbepos. MNpoHMLaemMocTb
KYTUKYNbl, MACCUBHbLIA W aKTUBHbIA TpaHCNOPT BOAbl 4Yepe3 KyTukyny. CTpykTypa,
NMUrMEHTHasi oKpacka, KyTUKYMNsipHble BbIPOCTblI U BOJSIOCKWU, CTPYKTYpHasi U MOKPOBOB.
Cunctema pucyHKa NOKpOBOB. Perynaums okpacku v ee 3aluTHoe 3HayveHue. XKenesbl.
Knaccudumkaums cekpeTupyowwmx CTPYKTYpP U OpraHoB. OK30KPUHHbIE U SHOOKPUHHbLIE
Xenesnctble CTPYKTYpbl W KX 3BonouMsa. PyHKUMOHANbHbIE TUMbl Xenes un Ux
Ha3Ha4YeHne: JNUHOYHbIE, CMAa304Hble, CIIIOHHbIE, LWENKoOTAEeNUTENbHbIE, BOCKOBbLIE,
nakoBble, naxyyve, S00BUTble U (PepOMOHHble. CkeneT M Myckynatypa. XUTUHOBas
KyTUKyra Kak OCHOBa cKerieTa HaCeKOMbIX U BCeX YNeHUCTOHOrMX. Posnb 1 npenmyLiecTsa
Hapy>XHoro ckeneta. lNepBuMyHaa 1 BTopudHas cermeHtaumsi. CTpoeHue TynoBULLHOIO
CerMeHTa, LWBbl N couneHeHnsa. CkeneTHble U BUCLeparnbHble MbIlLbl, UX CTPOEHWE U
dusmonorndeckne ocobeHHocTn. CoeauHeHWe MblWwL C  MOKpoBaMu  Tena.
CermeHTapHbI COCTaB M HOMEHKNATypa YacTen ronosbl. [1poncxoxgeHne ronoBHbIX
npugatkoB. OCHOBHblE TUMbI POTOBLIX annapaTtoB (MPbI3YLUK, NUXKYLLLE-COCYLLNNA,
KontoLe-cocywmin). NpucnocobnenHns K npuemMy XUaKkon nuLLM B pasHbIX SKONOrMYeCcKmx
rpynnax. AHTEHHbl, OCHOBHble W ChNeunanusanpoBaHHble TUMbl aHTeHH. [pyaHble
cerMeHTbl M KoHeyHocTU. CTpoeHue rpyaHoro otgena. OCHOBHble MbIWLbl FPyAW.
OcobeHHOCTU CTpoeHus rpygHoOro oTgena y npeactaBuTenen pasHbiX OTPSAoB
HacekombIx. CTpoeHne n Myckynatypa rpygHblX KOHEYHOCTEN. OyHKUMOHANbHbIE TUMbI
KOHEYHOCTEN N UX crneumnanusaumsa B cBs3M ¢ 06pas3om xnsHu. Kpbisio, ero ctpoeHune m
npoucxoxaeHne. CouneHeHne Kpbina ¢ TenoM. PaboTta nertatenbHOW MycCKynaTypbl.
CknagbiBaHue, pacrnpasreHne u cuenneHne kpbinbes. Cneymannsauus netaTenibHOro
annaparta B pasHbiXx OTpsgax HacekoMblX. Tunbl nonerta. buonornyeckoe 3HayveHue
nosieTa v ero posnb B 3BOMNOLMM HacekoMmblx. bptowHon otgen. CermeHTapHbIM COCTaB
Oplowka n cTpoeHne BprowHoro cermeHTa. MyckynaTypa. BplolHble KOHEYHOCTH, He
CBSI3aHHbIE C Pa3MHOXEHWEM Yy npeacTaBuTenen pasHbolx oTpagoB NepBrYHOBECKPbINbIX
HacekoMbIX. bplolwHble Horu ryceHuu. HapyxxHble nonosble opraHbl. [lonoeBblie npygaTku
camMLOB W CaMOK, UX MOAUMUKaAUUM U 3HAYEeHWe B cucTemaTuke HacekoMbix. XKano
nyenbl. [uweBaputencHbin annapat. CTpoeHue NULEBAPUTENBHON CUCTEMBI.
Mopdonornyeckne, rmcTonorndeckue U yrbTpacTpyKTypHble OCODEHHOCTU nepeaHen,
cpeaHen n 3agHen kuwku. MNMeputpodunyeckasd membpaHa. PunbTpaunoHHbIE Kamepbl.
BHekuwe4vHoe nuweBapeHne. Posfib CUMBUOTUYECKMX MUKPOOPraHM3MOB B YCBOEHUU
TPYAHO pacLiensisemMon pactutenbsHon nuwmn. [bixaHmne. TpaxenHoe gblXxaHne Ha3eMHbIX
4YnieHUCToHormx. OCOBEHHOCTM OblXaTenbHOWM CUCTEMbI Hacekomblx. CTpoeHue
TpaxemHoW cuctembl. Twunbl TpaxenmHou cuctembl. CTpoeHue Aabixaneud, ux
3aMblKaTeNbHOrO M unbTpylowero annapartoB. [bixaTenbHble OBMXEHUA U UX
perynauusa. OpraHbl AbIXaHWs BOOHbIX HACEKOMbIX. TpaxewnHble >Xabpbl Yy JMYNMHOK
aM@puUbMOTMYECKNX HaceKoMbIX (MOOEHOK, CTpeko3, pydvenHukoB). OcobeHHoCTH
razoobmeHa Hacekomblx. [bixaHne n perynaumsa Temnepatypbl Tena. KpoBeHocHasa u
BblaenuTenoHass cuctembl. PopmMMpoBaHME M CTPOEHME MONOCTU Tena HacCeKOMBbIX.
Cneuncurka KpOBEHOCHOW CUCTEMbI, CTPOEHME U WHHepBauus cepaua. Lnpkynaums
kpoBn. CoctaB n dyHKumsa remonumdebl. lMepukapguaneHble kneTtkn. CTpoeHue wm
YHKUMA ManbnNUrmeBbiX COCYAOB, NabnanbHble xenesbl. HepounTsbl 1 gpyrue opratbl
HakonneHus. FopMoHanbHasa perynauusa akckpeumn. XXnMposoe Terno, ero CTpoeHune u
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Ha3Ha4deHue. XKNpoBoe TeNo Kak UCTOYHUK MeTabonuyeckon Boapbl. brontoMmHecueHuus
y HacekoMbix. CTpOeHne opraHoB CBeYeHUs!, X (PYHKLUMOHMPOBaHME U Bronornyeckoe
3HayeHue. 3HayeHue XXMPOBOKM TKaHU Npyn MeTamopdo3e 1 pa3Bnutun. HepeHaa cucrema.
O6Lwmnin NnNaH CTPOEHUs1 N OCHOBHbIE nogpasgeneHns. PyHKUMN TONOBHbIX, TPYAHbIX U
OpHOLWHbIX raHrnMeB. TONOBHOM MO3r U1 OCODEHHOCTM €ro CTPoeHUs y ObLEeCTBEHHbIX
HacekoMbIX. bplowHas HepBHada uenodka. MexaHnam paboTbl LEeHTpanbHOW HEPBHOWN
cuctembl. OpraHmsaumst nepngepmyeckon n cumnaTn4eckon HepeHon cnuctem. OpraHbl
YyBCTB HacekombIX. Knaccudukaums peLentopoB (3KCTEpOLLENTOPbI, MPONpMoLENTOpPbI).
OcCHOBHbIE TUMbl ceHcu HacekoMblX. Mopo- yHKLMOHaNbHbIE NPU3HaKKU MeXaHo-,
¢OHO-, Xemo-, rurpo-, Tepmo- Ku doTopeuenTopoB. CTpOeHMe OpraHoB 3peHUs
HacekoMbIX (CMOXHble M NPOCTbIe rMasa, gopcasibHble U naTteparbHble rmasku). OpraHbl
MexaHopeLenuun, crnyxa, 0boHAHUSA 1 3peHnst HacekoMbix. OBpasoBaHne n3obpaxeHus
B dpaceTouHbIX rnasax. LipetoBoe 3peHune. Ponb opraHoOB YYBCTB B >KM3HW HACEKOMbIX
(nMTaHne, pasMmHoOXeHue, pacceneHne). WHCTUHKTBI U pedriekCbl HaceKoMbIX.
OpueHTaumsa Bo BpeMeHn 1 npoctpaHcTBe. CUrHanuaaums y HacekombliX. 3ByKOBas U
XuMmyeckas KoMMmyHukaums. [lpecoumanbHbli YPOBEHb OpraHu3aumMm HaCeKoMbIX
(arperaumns, 3abota o notomcTtBe). CnoxHble OPMblI MOBEAEHUA HACEKOMbIX.
OpraHnsauusa coobLiectB HacekOoMbIX. CEeHCOpHbIE OCHOBbI yNpaBrieHUs NOBELEHNEM
HaCEKOMbIX: NPUHLMMbI U NOAXOAbI.

lMonoBas cuctema n pasmHoxeHne. CTpoeHne NoNoBON CUCTEMbI CaMmua U CaMKMW.
CnepmatoreHes. Tunbl siNUeBbLIX TPYOOK, ooreHe3d u ButennoreHes. dopmupoBaHue
anueBblx obonoyvek. CtpoeHne xopuoHa. Cnocobbl onnogoTBOpPeHUst U obuiee
HanpaBfieHMe 3BOSIOLNN ONMOAOTBOPEHUS HA3EMHbIX YNIEHUCTOHOIMMX, B TOM 4ucCne
HacekoMbIX. Cnocobbl pasMHOXEHWST HAcCEKOMbIX: NONoBoe, becnonoe (napTeHoreHes n
negoreHes) u xuBopoxaeHue. Perynauusa nona npu napteHoreHese. OTknagka auvuy u
FOHOTPOIMYECKME LMKITbI KDOBOCOCYLLIMX HACEKOMBbIX. [11040BUTOCTb, YNCO reHepauun,
CMEeHa MOKONEHUN. Jkonormyeckaa u usmonorndeckas perynaumst pasMHOXEHUs.
OMbpuroHanbHoe pa3ssutne, metamopdo3. CTpoeHune anuekneTkn. [JpobneHue, pocT u
pasBuTUe 3apodbllla, CerMeHTaumss M obpasoBaHME KOHEYHOCTEW, 3apOoAdbllleBble
NUCTKW, OeTepMuHauMs TKaHeWn, 3apofbiweBble 060504kn. BbinynneHne wm3 sauua.
MocTtambpuoHanbHOe pasBuUTUE, FNWHBKW, CTagus M BO3pacT. Tunbl MeTamopdosa
HacekoMbIX. [lonumMopnamM HacekoMbIX (MOSIOBOW, KaCTOBbIA, 3KONOMMYECKUN,
CE30HHbIN). [opMOHanbHasa perynsumsa meTtamopdosa m guanaysbl. OHOOKPUHHbIE
opraHbl  HaCeKOMbIX: HEeNpPOCEKPETOPHblE  KMEeTKW, npoTopakalbHble Kenesbl,
npunexawme Ttena. HenporopmoHbl, 9KOAW3OH, HBEHUMbHBIA TFOPMOH; MX pPOSfib B
ynpaBneHnn Xu3HedesaTeNnbHOCTbI0 HacekoMbix. [lnanaysa u ee npuypodYeHHOCTb K
cTagusiM pasBUTUA HacekoMbiX. AganTMBHOE 3HadYeHwe amanaysbl. [lpuHUMnbI
3oo0norn4yeckon cuctemaTtuku. lNpegcraBneHnsa o Buae, BHyTPMBMAOBbIE U HALBUAOBLIE
Kateropun. 3agaum u meToabl cucteMatukn. Cuctema COBPEMEHHBIX HACEKOMBbIX,
POLCTBEHHbIE OTHOLUEHUSI OCHOBHbLIX OTPSA0B. Bknag oTteyecTBEHHbIX SHTOMOSIOrOB B
PayHUCTUKY W CUCTEMATUKY HaCEKOMbIX. 3HayeHuMe cucTemMaTuku Lns NPUKNnagHown
3HTOMOMOrMK. 3o0510rnyeckast HomeHknatypa. MexgyHapoaHbIn KO4EKC 300510rM4eCcKom
HOMeHknaTypbl. [MpuHUMN  BGUHOMUWHANBLHOM HOMEHKNaTypbl. 3akoH npuopuTeTa.
OCHOBHblE KaTeropum TUMNOBbLIX 3K3EMMNSISAPOB (FONIOTUM, NEKTOTUM, HEOTUM, CUHTUN).
O630p CcoBpeMEHHbIX CUCTEM Knacca HacekombiX. Ero coctaB. OCHOBHble NpuU3HaKu
HACEKOMbIX C HEMOJSTHbIM M NOJSTHLIM NpeBpalieHnem. ObLas xapakTepucTmka OCHOBHbIX
oTpagoB nepBu4HobeckpbInbix HacekoMbix (Protura, Diplura, Collembola, Thysanura).
OcoBeHHOCTN opraHn3aumm CTPeKo3 1 NOAEHOK N NX NOSIOXKEHNE B CUCTEME KpblnaTbIX
HacekombIX. VX Buonormnyeckne ocobeHHocTU. TapakaHbl, 6Oromonbl, U1 TEPMUTBI, UX
Mopdonorudeckue n buonornyeckme vyeptbl. OBLWECTBEHHBIM 06pa3 XXU3HN Y TEPMUTOB.
MpsIMOKpbISble HACEKOMbIE, UX Knaccudmkauusa n BaxkHenwmne cemerictea. OcobeHHOCTH
pa3BUTUSA CapaHYyOBbIX, UX SKONOMMN N pacceneHns. 3HavyeHme 3alnTHBIX MEPONPUATUIA
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B 6opbbe C capaH4OBbIMM NPWU BCMbILIKAX MACCOBbIX Pa3MHOXEHUN. PaBHOKpbINblE 1
MONYXECTKOKPbIIble HacCeKoMble, UX KraccuuKkaund, xapakTepucTtuka noaoTpsnos,
OCHOBHble HarnpaBfieHUs 3BOSIOUMU U NpaKTU4ecKoe 3HadveHuve. Tnm u ux posib B
akocucTemax. XKecTKoKpblirble, X Bruonormyeckue n mopgosiorndeckme 4eptbl. Cuctema
XECTKOKpbIbIX, BaHenwme cemencrBa. [lpakTnyeckoe 3HavyeHWe B Ka4yecTBe
BpeauTenen TPaBAHUCTOW W [OPEBECHOW  pPacTUTESNIbHOCTM WU 3HTOMOQaroB.
Yewyekpbinble, nx mMopdornorndeckne 4veptbl, Guonorusa. BaxHenwme cemenctea u
npakTuyeckoe 3HayeHue. [IByKpbinble, WX Mopdoriorndeckue 4eptbl, 6Guonorus,
ocobeHHOCTM MeTamopdo3a M cuctema oTpsiga. BaxHenwmne cemenctea M ux
npakTuyeckoe 3HayeHue. lNepenoHyaTokpbibie. [ogoTpsabl U BaXXHeNLWNe ceMencTaa.
OcCHOBHble 4epTbl GMonorMm n OBLECTBEHHON OpraHM3auun MypaBbeB W MYENUHbIX.
Mapasntnam 1 BTOPUYHBLIA napa3nTuam. OCHOBHble MOHATUA 3konoruu. Cpepa u
drakTopbl cpeabl. MNMpuHUMN cMeHbl cTaumin. AganTaums HaceKOMbIX K 3KCTpemaribHbIM
9KONOrMYeckMM YCrioBuUsiM. XOJSIOA4OCTOMKOCTb HACEKOMbIX, MeXaHW3Mbl 3aluTbl OT
BbICbIXaHUS.

LinpkagHble putMmbl 1 Bronornyeckme 4vacbl. Kpyr KOHTPONMpyeMblX ABMAEHUMN.
3HayeHVe mnccnegoBaHU MEXaHW3MOB LMPKaOHbIX PUTMOB AN NPaKTUKM HapOOHOro
xo3ancTea. Mutanue. MNuwa kak akonorndeckun paktop. BnvsHne coctaBa nuwm Ha
poOCT, pasBuUTUE W pasMHOXEHWe HaceKkoMbIX. [luweBble pexumbl U nuuesas
crneunanusaumd. KOHCOPTMBHbIE CBS3M HACEKOMbIX U pacTeHui. [lnanay3a HaceKkoMbIX,
ee npuaHakn, opmbl NposiBNeHns n agantmueHoe 3HadeHne. OOMeH BeLecTB npwu
Aananayse. [lpuypovyeHHOCTb Aumanay3bl K cTagusm passButus M pasHoobpasune ee
nposBneHnn. Ponb Auanaysbl B CUHXPOHM3aAUUW XU3HEHHOIO UMKMA C CE30HHbIMU
N3MEHEHNAMMN KNUMaTUYeCKnX hakTopoB U C HeDNaronpuATHbIMKU dhakTopamn cpenbl.
AnHaMmnka 4YMCNEHHOCTU HaCeKOMbIX, ee TeOopeTUYecKne W MpuKragHble acnekTbl.
dakTopbl, MOgUdUUMPYIOLINE U perynupyowme YUCreHHOCTb HacekoMbIX (Knvmar,
Tpoduka, NNOTHOCTb MONYyNsAUMA.OMOLEHOTUYECKME OTHOLUEHUSS B  3KOCUCTEME).
YCnoBus paBHOBECUSI B CUCTEMAX «XO3ANH — MapasmnT» N «XULHUK — XepTeay. Benbiwkn
MacCCOBOIo pa3MHOXEHUS HaCceKOMbIX, UX NePUOANYHOCTb N (bakTopbl, onpeaensoLmne
X0 BChblweK. Ponb HacekoMbIX B KPYroBOpoTe BellecTB. 3Ha4YeHWe HacCeKOMbIX B
MOHWUTOPWHIe 3a COCTOSIHMEM OKpYXatoLen cpeabl. ["'eorpadumyeckoe pacnpocTpaHeHmne
HACEKOMbIX U €ero OCHOBHblE 3aKOHOMepPHOCTU. 3ooreorpaduyeckme Lapctea n obnactm
3emnu n panoHupoBaHue NMNaneapkTukn. PacceneHme n Tunbl apearnoB y COBPEMEHHbIX
BMOOB. MIcTopnyeckne n akomnoro-kKrnmmaTudeckune acnektbl hopMmMpoBaHnUs NX rpaHnl,.
Xapaktepuctmka 3HTOMObayHbl pasHbiX reorpaduyecknx permoHoB. OcobeHHOCTH
drayHbl HacekoMbIx Poccun. AHTPOMNOreHHble hakTopbl U UX 3HAaYeHWe s pacceneHns
HacekoMbIX.  [lpoucxoxgeHne  HacekoMblX. HasemHble  uneHucToHorue,  UX
npoucxoxaeHne un aponwouus. onoXeHne HaceKOMbIX B CUCTEME YNEHUCTOHOIUX.
CoBpeMeHHble NpeacTaBfieHUs O  MPOUCXOXOEHUM  HACEeKOMbIX MO AaHHbIM
CpaBHUTENBHON MOPKONOrMn U NaneoHTonornn. CenbCKOXO3ANCTBEHHAsH IHTOMOSOMUS.
Hacekomble — BpeauTenu pacTeHur, UX COCTaB, OCHOBHble TUMbl MNOBPEXOEHUN,
aKonormyeckme rpynnbl HaceKkoMbIX-puTodaros. MaBHble BpeauTenu
CenbCKOXO3FMNCTBEHHbIX KyNbTyp B Poccun n conpefenbHbix cTpaHax. KapaHTUHHble
06bekThI. JlecHast 3HTOMONOMMA N ee OCHOBHbIE HanpasneHnsd. OCHOBHbIE rpynnbl pUTo-
n kcunodparoB M crneundurka Ux BO3LENCTBUA Ha JNECHble 3KOCUCTEMbIl. [MpUYUHBI
BCMbILLIEK MACCOBOro pasmHoOXeHns. CoBpeMEHHbIE METOAbI CIEXEHUSA 32 COCTOSIHUEM
necHblx akocucteM. MeagumuuHckass u  BeTepuHapHasi SHToOMmororus. Hacekomble-
napasuTbl 4YerioBeKka W >KMBOTHbIX, WX COCTaB W OCHOBHble MpeacTaBUTENMN.
Jkonornyeckme rpynnupoBkn napasutoB. ObnuratHble N gakynbTaTUBHbIE NapasuTbl.
Hacekomble kak nepeHocunkn 6onesHen. [NpupogHble oyvarn uHdekumn Crnocobbl
nepeHoca Bo3byantenen. Ponb E.H. NaBnosckoro B pa3paboTke y4eHust 0 NpUpOaHOM
04aroBOCTU TPaHCMUCCUBHLIX 3abonesaHun. 3HadyeHune pabot B.H. bBeknemuwesa B
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paspaboTke CcucTeMbl NPOTUBOMANSAPUNHBIX MEPONPUATUA.  INMAEMUONOrMYECKoe
3Ha4yeHWe OCHOBHbIX TPYMNM MEepPeHOCYMKOB: KOMapoOB, MOCKUTOB, MOLUEK, MOKpeLoB,
CrnenHen, BbICWMX [AOBYKPbINbIX, 6M0X M BweWn. 3HadyeHne CUcTeMbl CaHUTapHO-
TMIMEHNYECKOro KOHTPONA B NpefoTBpalleHuu anvaemun. Bpeautenu TexHU4eckoro
Cblpbsl, 3amacoB MPOAYKTOB, My3eMHbIX 3KcnoHatoB. WX cocTtaB, OCHOBHblE
npeacrasutenn, ocobeHHocTn akonornn. Cneundunka MeToaoB 3alnTbl OT BpeauTenen.
BaxxHenwmne metoapl 60pbbbl ¢ BpeAHbIMU HAaCEKOMbIMU: KapaHTUHHbLIE MEPONPUATUS,
arpoTexHu4eckne MeToabl, BHeApPEHME YCTOMUYMBbBIX COPTOB. Bbuonornveckne metofbl, Nx
OCHOBHbI€ HarnpasfeHNs U NepcrnekTUBbI: OXpaHa None3HbIX 3HTOMOdaros, MX MaccoBoe
pasBeeHne U MHTpoayKums. XuMuyeckme MeTodbl, UX AOCTOMHCTBA W HeAoCTaTKW.
YCTONYMBOCTb  HACEKOMbIX K  MHCeKTMumgam, oTpuuatenbHoe  BO34enCTBUe
WHCEKTULUMOOB Ha OKpyXarwwyw cpegy. HoBble MeToabl 3awuTbl  pacTeHui
(cTepunusauus, reHeTU4eckne MeToAbl, pernenneHTbl U aTTpakTaHTbl). [lonesHble
Hacekomble. MegoHocCHasi n4yena, LWENKOBUYHbIA 4YepBb, UX 6Guonorns un cdepobl
NCMNonb30BaHWs NPOU3BOANMBIX UMW NPOAYKTOB. Hacekomble— onbiuTenn, Metoadbl nx
OXpaHbl U MNOBbILWEHNS 3(PPEKTUBHOCTU UX OEATENBHOCTU. IDCTETUYECKoe 3HayeHue
HacekoMbIx. OXxpaHa pefKkux U ncdesarowmnx Buaos. KpacHble KHUMM pasHOro YpoBHA U
nx 3HavyeHne. OCHOBHblE BUAbl HACEKOMbIX, 3aHECEHHbIe B KpaCHble KHUMM pasnmnyHoro
YpOBHSA. TexHuyeckas aHTOMonornd. CosgaHve U BOCMPOU3BOACTBO  KyNbTyp
HacekoMbIXx. MaccoBoe pasBefeHne HaceKOMbIX ANnd MOofydYeHUs MnpoaykKToB UX
XN3HEeOesaATeNbHOCTM U BbIMycKa Ha NOCEBbI CEJTbCKOXO3ANCTBEHHbIX KYNbTYp U KyNbTypbl
B YCNOBUAX 3aLUMLLEHHOrO rpyHTa.

Hay4yHas cneunanbHocTb 1.5.7 NeHeTUKa

3aKOHOMEpPHOCTM HacrnefoBaHUA NPU3HAKOB, YyCTaHoBNeHHble . MeHgenem.
MpaBnno «4nMcToTbl ramMeT». [eHOTUN Kak cuctema B3aMMOLENCTBYIOLMNX FeHOB. Tunbl
B3aUMOAENCTBUA arnnenbHbIX U HeannesbHbIX reHOB, UX MONEeKyNnsapHble MeXaHU3Mbl.
OCHOBHblE MOMNOXEHUST XPOMOCOMHOW Teopuu HacneactBeHHoctn T. MopraHa.
MpuHUMNBI NOCTPOEHUS] TEHETUYECKNX KapT XpoMocoM. [eHeTuka nona. lNporamHoe,
CYHramMHoe 1 anuramHoe onpegenieHre nona. XpoOMOCOMHbIN MeXaHU3M onpeaeneHnst
nona Ha npvmepe 4Yeroseka M nNtuu. MexaHusm onpegeneHus nora y oc U nyen.
HexpoMmocoMHasa HacnegcTBeHHOCTb. [1nasMoH W nnasmoreHbl. HacneacTBeHHble
GonesHn 4enoBeka, CBA3aHHble C MyTaumamu nnasmoreHoB. MoaudukaunoHHasa
n3mMeH4mBocCTb. Hopma peakumn. AgantmeHble moandumkaumm n mopdo3sbl. leHokonuu u
deHokonuu. Tunbl HaCNeACTBEHHONW M3MEHUYMBOCTU (PEKOMOMHALMOHHAA N3MEHYMBOCTb
N ee WUCTOYHUKW, MyTauWoHHas M3MEHYMBOCTb). InuUreHetTnyeckass U3MEHYUBOCTb.
XapakTepucTuka reHHbIX U1 XpOMOCOMHbIX MyTauuin. Tunbl FEHOMHbIX MyTauuin. ABTO- n
annononunnongbl, UX 3Ha4YeHNe N UCNoNb3oBaHME B cenekuuun. [lokasaTensCcTtBo ponu
NHK kak maTtepuanbHoro Hocutens HacrneacteeHHocTu. Ctpyktypa [JHK. Ceonctea [JHK
Kak cybcTpata HacnenctBeHHoro matepuwana. Pennukauna [OHK y npokapuoT wn
aykapuoT. Pennukaums TenomMepHbIX Y4acTKOB XPOMOCOM 3ykapuoT. CoBpeMeHHas
Teopusa reHa. Tunbl reHoB. Mo3anyHoe CTpOEeHUE reHoB Yy aykapunoT. AnbTepHaTUBHbIN
cnnamcuHr. MaTpuyHaa akTMBHOCTb FeHOB. TpaHCKpUNuus y MpoOKapuoT U 3yKapuoT.
OcobeHHOoCTU TpaHcKkpunumn pasHbix Tunos PHK y aykapuoT. NMpoueccuHr, cnnamncuHr.
[eHeTn4ecknn Kog U ero ceBomcTea. icnonb3oBaHne 3HAHMN O TEHETUYECKOM Koae Ans
006bsCHEHNA adhdpekTa MyTaumn (HOHCEHC-MyTauuK, CEMMCEHC-MyTauumn, CABUM PaMKu
CUMTBIBAHUSA). OKCNAHCUA 4YUCAa TPUHYKNEOTUMAHbIX MOBTOPOB W aHTuuMnauus.
TpaHcnauus. Ponb pnbocom n pasHeix Tunos PHK B aTom npouecce. OCHOBHble 3Tanbl
TpaHcnsumn. Cnocobbl penapaunn nospexaeHnn [OHK. HacnenoctBeHHble 6onesHu
yerioBeka, CBA3aHHble C HapylweHnem cuctem penapaumn. UHtepdepeHuna PHK —
perynsaumnsa aKCcrpeccum reHoB Ha NOCTTPaHCKpUNUMOHHOM ypoBHe. cnonb3oBaHne PHK
NHTEepdEPEHUMN B TEHETUYECKUX UuccrnegoBaHnax u BuomeguumHe. [eHeTudeckas
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WHXEHEPUS Ha KINeTOYHOM, XPOMOCOMHOM M TE€HHOM YpOBHSAX. ['eHHas uHXeHepus.
OcHoOBHble 3Tanbl CO3[aHUA TPaHCreHHbIX OpraHn3moB. [lOHATME O BeKkTope: TuMbl
BEKTOPOB, X KOHCTPYMpOBaHME 1 cnocobbl NnepeHoca B KNETKN pasnmnyHbIX OPraHn3moB.
HOCTMXEHNA M NepcrnekTMBbl TEHHOM  WUHXeHepuu. KapTupoBaHne  reHowma:
UuTONOrnyeckne, reHeTmyeckme u usandeckne KapTbl XPOMOCOM, MNPUHLMMBLI KX
noctpoeHnss. MonekynspHble  Mapkepbl  OHK. TOP®-mapkepbl.  Mwukpo- u
MUHUCATENNMUTLI.  OUHTEPNPUHTUMHI  KaKk  MeTod  maeHTudukaumm  fIMYHOCTW.
MonumepasHas LenHasa peakumst kak cnocob amnnudpukauum nodoro gparmenta OAHK.
MpuHumnel MLUP, obnactn npumeHeHus. [loHATME O reHOMMKE W NPOTEOMMUKE.
«Ob6paTtHasay reHetnka. OpTONOrMYHbIE W NapanornyHble reHbl. buoyunnbl — HOBbIN
noaxod Onsi U3yv4eHUss COCTOSIHUS BCeX reHoB opraHuama. Cenekumsa kak Hayka. Bknapg
akag. H./. BaBunosa B pasBuTue reHeTUYECKNUX OCHOB cernekuun. MeTtoabl cenekuuu.
MoHsaTne o copte. eTepo3nc mn ero ponb B cenekumn. VIHGpnanHr n aytopuamnHr.
MexaHusmbl penapaumn OHK y mukpoopraHmamoB. KOHbIOrauusa — nosioBon npoLlecc y
bakTepui. F-nnasmugbl 1 anucomsl, Hfr-kneTtkn. eHeTuYeckoe kapTMpoBaHne MeTogoM
npepbiBaHNA KOHblOraumm. Cuctema pecTpukumMm-moamdurkaumm, npegoxpaHsioLlas
AHK kneTkn-xo3s1Ha OT BKITIOYEHUS B €e reHeTUYEeCKNn MaTepuar Yy>KepoaHblX MOSIeKyn
OHK.  ®epmeHTbl pecTpukumm  (pecTpuktasbl) ©  moguduvkaumm  (MeTunasbl).
Metunuposanne [OHK. AHTupecTpukumsa. MenoTnyeckmn  KPOCCUHIoBep, €ro
reHeTudeckue nocneacTeus. [eHeTUveckne KapTbl XPOMOCOM U MPUHUMUNLI KX
nocTpoeHuns. OnpefeneHne paccToOsSHUA Mexay reHamu Mo 4acTtoTe KPOCCUMHroBepa.
MWTOTUYECKM KPOCCUHIOBEP, €ro reHeTudeckne nocrnencTBusi, UCMNOSib3oBaHWe AN
reHeTMyeckoro  kaptupoBaHus.  LiutonnasmaTtuyeckoe — HacrneposaHue.  Tunbl
MUTOXOHApPUAnNbHbIX MyTaunin. Petite MyTaHTbl 1 HacnegoBaHWe CNOCOOHOCTU AblXaHus
y Apoxoken. MNMoaxoabl K n3ydeHmio PyHKLNIN reHOB: MO3NLMOHHOE KIOHMpOBaHWe, HoKayT
reHoB nytem uHTepdepeHumn PHK, romonornyHon pekombuHauuun. buouunbl (OHK-
nong)- NPUHUKUMNBI U BO3MOXHOCTU MUCNoNb3oBaHusA. TpaHckpuntommka. OcobeHHOCTH
CTPYKTYPHOM OpraHmsauumM reHOMOB Mpo- U 3YKapUOTUYECKMX MWUKPOOPraHU3MOB,
BbISIBIEHHbIE Ha OCHOBaHWM WX MOJSIHOrO CeKBeHupoBaHus. [lpeacraesneHve o
MUWHMMANbHOM pa3Mepe reHOMa OAHOKMETOYHbIX MUKPOOPraHn3mMoB. KrneTouyHbIn
(MUTOTMYECKUI) UMK U ero perynsaums. LIMKNnHbl n UMKNWH 3aBUCKMMbIE KMHA3bl, X POJib
B perynsauum KneTtoyHoro genexus. MuTtos (kapnokuHes) n ero Guonormyeckoe aHayeHue.
HapucoBaTb cxemy mutosa. Menos u ero buonornyeckoe 3aHayeHme. Hapucosartb cxemy
mMenosa. lNpodasa menosa. KpoccmHroBep, ero buonormyeckoe 3sHadeHue. Mutos un
MEeNno3, Ux cxoacTtea n otnuumnsa. Tunbl menosa. Tunel PHK. Ctpyktypa, dyHkumn. OAHK.
MpaBuna Yapracdda. Mopenb YotcoHa-Kpuka. [MonykoHcepBaTUBHbBIA MeXaHU3M
pennukaumm OHK. ParmeHTtbl. Okasakn. PHK-3aTpaBku, ponb npanmasbl. AHK-nurassi.
Xenukasbl. OHK-rmpasbl. JHK- ceasbiBatowme 6enku. OCHOBHbIE 3Tanbl pennmkauuu.
Ncnpaenenue ownbok HK- nonumepasamu. AktMBaums aMMHOKUNOT. MHnUuupytowwmne
aMUHOKUCNOTbI. Pubocombl — MoOnekynsipHble MaluWHbl, OCYLLEeCTBNSAIOWMNE CUHTES
benka. WMHuumauma cuHTesa Oenka. OnoHrauusi cuHTE3a NONUNENTUAHOM Lenwu.
TepMmunHauua cuHTe3a nonunentuga. [lonvpubocombl.  LleHTpanbHas  gorma
MonekynsipHon Guonorun. VHmbuTopbl TpaHCKpUnUMM U TpaHcnsaumu. YdeHune Y.
[apBuHa 06 M3MEHYMBOCTM U HAcneacTBEHHOCTU. POPMbl U MPUYMHBLI N3MEHYMBOCTN.
OcobeHHOCTN reHoMa y npokapuoT. lleTneBas unn gomeHHas opranusdauma OHK vy
Gaktepuin. PasHble Mogenu opraHu3auuMmM Hykneomga GakTepuanbHOW  KNEeTKW.
«Ckonb3swme yyactkuy - 6aktepmansHon xpoMmocombl. Accoumaums HK ¢ 6enkamm B
BakTepuanbHoMm Hykneomge. OcobeHHocTn pennukaumm OHK BupycoB u npokapuor.
OpraHusauusa reHoma 3dykapuoT. MHOroKOMMOHEHTHas opraHusaumsa sapa 3yKapuoT.
®PyHKUMOHaNbHbIE OCOBEHHOCTH, OTNNYatOLLME SApa AyKapuoT OT S4epPHbIX KOMMOHEHTOB
npokapuot. Konuyectso [AHK B reHome y npo- m aykapuoT. MosaudHas (MHTPOH-
9K30HHadA) CTpyKTypa reHoB aykapuoT. Mukpocatennutel (MKC) u MuHucaTennutbl
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(MHC) kak pasHoBugHocTu sat[IHK, ux opraHusaumss u pacrnpocTpaHeHue B reHome
aykapuoT. Jlokycbl BapbupytoLero Yncna taHaemMHbix noBTopos (VNTR-nokychkl). F'eHHas
AAKTUNOCKONMUSA. XpOMOCOMbI BbICLLUMX dyKapuoT. Tpu Tuna xpomMocom rno HasaluuHy.
[lanTe xapakTepuCTUKy NOHATUIO «KXPOMOCOMa» B CBETE COBPEMEHHbIX NpeLCTaBneHUMN.
dopmbl OpraHM3auun XpoMocoM: MHTepdasHas U MuToTudeckas. OxapakrtepusymnTe
CTPYKTYPHO-(PYHKLMOHaNbLHOE CoCToAHME XpomocoM. OBLMin NnaH CTPOEHNS XPOMOCOM
3yKapuoTHUYeCKNX opraHn3aMoB. CTpoeHne N (PyHKUUM LLeHTpOMEpPbI U KMHeToxopa. Tunbl
XpPOMOCOM B 3aBUCMMOCTU OT PacrofioXeHUss  LeHTpOMepbI unn  NepBUYHOMU
NnepeTsKKA. [MoHaThe «KapuoTtun» un «mguorpammar». NoHATUE «KapuoTUM» Mo
JleButckomy. AunnonaHeii (2n) v rannougHein  (n) Habopbl Xpomocom. Pasmepsbl
XPOMOCOM Y pasHbIX OpraHn3mMoB.

«Kpntunyeckasa macca XxpoMocom». AyTOCOMbI U NOSI0OBblE XPOMOCOMbI. XpOMaTUH,
€ro opraHmsauus 1 fnokanusaums B Krnetke. ®pakumm xpoMaTuHa, UX MosiekynspHas u
reHeTnyeckas opraHusaumst U oTnnYUTernbHble 0COBEHHOCTU. Tunbl reTepoxpomaTmHa,
0COBEHHOCTU UX OpraHmn3auumn. Y4acTku nokanusaumm Ha XpoMocoMme.

Hay4yHas cneumanbHocTb 1.5.19 NouBoBeaeHue

[MoHATMEe O no4yBe Kak CaMOCTOATENIbHOM €eCTeCTBEHHO-UCTOPUYECKOM Tere.
MecTo u ponb noysbl B 6uoccepe. CTpykTypa NoYyBOBEAEHNS U €ro MeCTO B CcUCTEME
HayK.

MwuHepanbHas 4YacTb no4ys. MwuHepanbl, cnarawwme TBepayl dasy MnoyB.
lMepBuYHbIE MUHEpanbl, WX OCHOBHble Trpynnbl. OCHOBHbIE rpPynnbl BTOPUYHBLIX
MUHeparoB: CONnW, oKcuabl, annodaxbl, FMUHUCTbIE MUHepanbl. CBOWCTBa MOYB,
onpegensemMble BTOPUYHBIMU MUHEpanammn: MOHOOOMeHHast CNOCOOHOCTb, JIUMKOCTb,
NNacTUYHOCTb.

OpraHunyeckoe BelecTtBOo nNo4yB. MCTOYHWMKM no4yBeHHOro rymyca. [loHsaTuMe o
MUHepanu3aumm wun rymmdukauuun. BrnvaHve BHELWHMX YCNnoBuUM Ha  MNpoLEecChl
TpaHcgopMauum opraHnyeckoro BellectBa. Cneuudomyeckne u  Hecneumduyeckme
coeanHeHnsi. OCHOBHble Tpynnbl FYMYCOBbIX BeLeCTB: [YMWUHOBbIE KWUCIOTbI,
dyNbBOKUCIIOThI, 'YMUH, UX OCOBEHHOCTM 1 pOoSb B MOYBOOOpPa3oBaHUN.

Boaga B nouse. [Mo4BEHHbIN pacTBOp M hakToOpbl, ONpeaenstowmne ero cocras.
CocTtaB MOYBEHHOro pacTBopa, €ro KUCMOTHOCTb U LWenovyHOCTb. Ponb no4yBeHHoOro
pacTBoOpa B XXW3HWU PaCTEHUN.

MouseHHbIM BO3ayx. Popmbl NOYBEHHOrO BO3Ayxa. BosgywHo-gusnyeckue
CBOMCTBA MNOYB.

MornoTuteneHasi cCNOCOBHOCTL NOYB. Bnabl NOrnoTUTENbEHOM CNOCOBHOCTM MNOYB.

No4BeHHbIN nornowarLwwmn Komniekc. KnCnoTHOCTb U LWENOYHOCTb NOYB.

AKTyanbHasi UM MOTEeHUManbHasi MoYBEHHas KUCNOTHOCTb. OOMeHHas wu
rMaponiMTUYecKkas KUCNoTHOCTb. LLlenoyHocTb noyB. bydepHoCTb NoyB.

OKkucnMTenbHO-BOCCTAaHOBUTESbHbIE NPOLIECCHI B NOYBAX.

OcHoBHble Tennoguanyeckne xapakTepnucTukm noys. TenroobMeH B No4Be.

TemMnepaTypHbIN PEXUM U ero BndHne Ha no4BoobpasoBaHue 1 nnogopoane
MouYB.

PagnoakTnBHOCTb NOYB.

(paHynOMETpPMYECKNA COCTaB MOYB, €ro BAWAHWE Ha Mo4YBOOOpa3oBaHME WU
ceorctBa no4ys. CoctaB UM CBOWCTBA [pPaHyfIOMETPUYECKMX 3dnemeHToB. WX
Knaccudukaums no pasmepy. Knaccudukaums nods rno rpaHynoMeTpuy4eckoMy cocTaBy.

Ctpyktypa noysB. PakTopbl arpermpoBaHusi MOYBEHHOM Macchl. CuctemaTtuka
NMOYBEHHOW CTPYKTYPbl N ee AMarHOCTUYeCcKoe 3Ha4YeHue.

lMoHATME O nouYBeHHbIX ropu3oHTax. ObpasoBaHMEe MOYBEHHLIX FOPU3OHTOB, WX
OTNMYMe OT NUTONOrNYeckmx crioes. CnctemaTnka NOYBEHHbLIX TOPU3OHTOB.

[AnarHocTnka NOYBEHHbIX FOPU3OHTOB.
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MoHaTne o nouyseHHOM npocdune. CucrtemaTuka NOYBEHHbIX Mpodunen no
XapakTepy COOTHOLUEHUS FEHETUYECKUX TFOPU3OHTOB. TUMbl CTPOEHUS MOYBEHHOIO
npoduns.

O6wasga cxema noyBoobpasoBaHus. CTagMnHOCTbL NOYBOOOPa30BaAHUS.

BanaHc BewectBa B no4yBoobGpasoBaHuKU. [MpOTMBOMOMNOXHbLIE SBMNEHUSA MpU
noysoobpasoBaHnn. JInemeHTapHble no4vBeHHble npouecchl (3MMM). Komnnekt wn
komnnekc JlM. Twn no4BoobpasoBaHnsa. OcobeHHOCTM no4BooOpas3oBaHNa B
pasnNUYHbIX 3KONOMMYECKNX YCITOBUSAX.

Pexxumbl nouBoobpasoBaHms. BoaHbI pexxum noys. Bo3ayLHbIA pexmnm noys.

TennoBon pexum noys.

Mnogopoauve noys. MNoHsATME 0 NoYBEHHOM nnogopoaun. Kateropmm noYBEHHOro
nnogopoaus. ®akropbl NIOAOPOANS MOYB.

daktopbl novsoobpasoBaHus. B.B. [okyyaeB u yyeHne o pakTopax
noyBoobpasoBaHus. B3sanmocsssb n B3aMMO06yCnoBNeHHOCTb dakTopoB
no4ysoobpasoBaHus. [JeaTenbHOCTb YernoBeKka kak hakTop no4Boobpa3oBaHuS.

Cuctematuka nouys. lNoHATHE O cucTemaTuke noyvs. Pasgensl cUcTeMaTuKM NOYB.

TakcoHOMUSA, HOMEHKNaTypa 1 gMarHoctmka noys. MNpUHUMNBI ANAarHOCTUKM NOYB:
NPOOUNbHBLIN MeTO/, KOMMIIEKCHbIM NOLX0M, CPpaBHUTENbHO-reorpanyeckuin aHanms,
oLeHKa pexuMmoB no4yBoobpasoBaHus. [dunarHocTuyeckme npusHaku noyds. KoHuenuus
ANArHOCTUYECKMUX FOPU3OHTOB MOYB.

MmaBHenwme Tunsl noys. CnabopasBuTbie NOYBHI.

[epHoBble nouBbl. PopmMpoBaHME [AEPHOBbLIX MOYB Ha KapbOHATHbIX W
B6eckapboHaTHbIX NNOTHBIX Nopodax. [lepHoBo-kapboHaTHbIE NOYBbI. [lepHOBbIE KUCTIbIE
noysbl. [lepHOBbIE NMOYBbI HAa PbIXIbIX MOPOAAX.

MmaopomopdHble nousbl. O6WME NpUM3HaKM M CBOMCTBA rMAPOMOPMHBLIX MOYB.
OrneeHue noys. [Nen, ero Buabl 1 NposiBrieHne B pasHblx noysax. [cesgornen. [Meesble
N rneesBaTble NOYBbI.

BonoTHble nouBbl. PacnpocTpaHeHne GOMOTHbIX MOYB B pasHbiX MPUPOOHbLIX
30Hax. NMpoucxoxageHmne 60n0T n ux Tunbl. TopdoobpasoBaHme U TOPGPOHAKONEHNE B
pasHbIX Tnax 6onot. Tunbl 1 NOATUMNLI BONOTHBLIX NOYB, X ANArHOCTUKA, CBOMCTBA.

AnnioBuanbHble  nouvBbl. OcobGeHHOCTM noyBooOpasoBaHMst B NonMax:
rMOPOSIOrMYECKNA PEXMM, OTNOXEHNE anstoB1s B pasHbiX YacTsax nonmMbl. OcobeHHOCTH
AenbTOBOro  No4BooOpa3oBaHus. Tunbl M NOATUMbI - anfitoBManbHbIX MOYB, WX
ANarHoCTu1Ka, reHesuc, CBOWCTBA, ocobeHHoCTH CENbCKOXO3SMCTBEHHOO
MCNOSb30BaHMS.

Moa3onucTble noysbl. PacnpocTpaHeHne, ycrnosusa nouBoobpas3oBaHnsl, BOAHLIN
M TEnnoBOW pexXumbl, OCOBEHHOCTM BMONOrMYecKoro KpyroBopoTa BeELLECTB,
cucTemMaTtuka, guarHoctuka, ceonctea. NoasonoobpasoBaHne, UCTOPUSA €ro N3yyYeHus,
COBpPEMEHHble B3rnagbl. Tponudeckne u CcybTponuyeckMe noa3osnicTble MNoYBbI.
OnoasoneHHoCTb NoyB  Apyrnx TuUNoB. OCOBEHHOCTM CENbCKOXO3SNCTBEHHOIMO U
NeCcoX03IMCTBEHHOIO NCMOMNb30BaHUSA NOA30NMNCTbIX MOYB.

Bypble  necHble  nouBbl  (Bypo3embl). PacnpocTtpaHeHne,  ycnoBug
no4ysoobpa3oBaHns, BOOHbLIN W TEMMOBOW pPEXUMbI, OCOBEHHOCTM Omonormyeckoro
KpyroBopoTa BeLecTB, CMCTEMATMKa, ANAarHOCTMKa, CBOWCTBA, reHe3nc, 0CoBeHHOCTH
CENbCKOXO3ANCTBEHHOMO N NECOXO3SMCTBEHHOIO UCMNOSIb30BaHMS.

Cepble necHble no4Bbl. PacnpocTtpaHeHue, ycnosusi no4Boobpa3oBaHusi, BOAHbIV
N TENNOBOM pPEXMMbl, OCODOEHHOCTM OMOMNOrMYECKOro KpyroBopoTa BELLECTB,
cucTeMaTtuka, QuarHocTmka, CBOMCTBa, reHe3nc, 0COBEHHOCTU CESTbCKOXO3ANCTBEHHOIO
ncnonb3oBaHus. Cepble NecHble rneeBble NoYBbI.

YepHosembl. PacnpoctpaHeHue, ycnoBusi no4yBooOpa3oBaHWsi, BOAHbIA U
TENMOBON peXmnmbl, 0COBEHHOCTN BUONOrMYECKOro KpyroBOpoTa BELLECTB, CUCTEMATUKA,
ANarHoCTu1Ka, CBOWCTBA, reHesuc, ocobeHHoCTH CENbCKOXO3SMCTBEHHOO
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NCMNONb30BaHUS.

JlyroBo-4yepHO3eMHble noyBbl. JlyroBo-yepHO3eMoBUAHbIE NoO4YBbl. JlyroBble
TeMHble YepHO3eMOBUAHbIE MOYBbl. bptoHN3eMbl. HepHO3eMOBMAHbIE NOYBbLI B TPOMMKaxX
n cybTponukax.

ConoHyaku. MNMpoucxoxageHne n akkymynsauma conemn B nodsax. PacnpocTtpaHeHue
M NPOBUMHUMWM coneHakonneHusa. 3aconeHne no4vs. Cucrtematuka, [OUArHOCTUKA,
CBOMCTBA, reHe3nc CoSIOHYaKoB.

ConoHupbl. PacnpocTtpaHeHune, ycnoBus no4Boobpa3oBaHWs, cuUcTemMaTuka,
ANarHoCcTMKa, CBOWCTBA, [leHe3uc, uCcnosib3oBaHne wn Menuopaumsa. CornoHubl
aBTOMOpPHbIE, NONYrnapoMopHbIE U TMOPOMOPHLIE.

Conogu. PacnpoctpaHeHue, ycrnoBma noyBoobpasoBaHue, cucTtemartuka,
ANarHoCTuKa, CBOMCTBA, reHes3unc, ucnornb3oBaHve n menvopaums. Oconogensie Noysbl.
KawTaHoBble nouyBbl. PacnpocTpaHeHue, ycrnoBus no4YBooOpas3oBaHusl, TEMSOBOM U
BOAHbIN peXuMbl, 0COBEHHOCTN BUONOrMYECKOro KpyroBopoTa BeLLECTB, cucTemMaTuka,
ANarHoCTu1Ka, CBOWCTBA, reHesuc, ocobeHHoCTH CEeNbCKOX03ANCTBEHHOIO
ncnonb3oBaHus. JlyroBo-kallTaHOBbIE MOYBbI.

Bypble nonynycTbiHHbIE MOYBLI. PacnpocTpaHeHue, ycrnosusi no4Boobpa3oBaHus,
TENMOBON U BOAHbBIA PeXnMbl, OCOBEHHOCTN BUONOrMYecKoro KpyroBopoTa BeLLecTB,
cucTemaTuka, ANarHoCTMKa, CBOMCTBA, reHe3nc, 0COBEHHOCTU CEeNbCKOXO3ANCTBEHHOMO
NCMNONb30BaHWs.

Ceposembl. PacnpocTtpaHeHue, ycnosus no4BoobpasoBaHust, TENMOBOW U BOAHbIN
peXuMbl, OCOBEHHOCTM BUONOrMYEeCcKoro KpyroBopota BewecTB, CcucTemaTuka,
ANarHOCTUKa, CBOWNCTBA, reHesuc, ocobeHHOCTU CENbCKOXO3SNCTBEHHOMO
NCMNONb30BaHWs.

KopunyHeBble noysbl. PacnpocTtpaHeHune, ycnosumsi no4Boobpas3oBaHns, TENOBOM
N BOOHbIN peXnMbl, 0COBEHHOCTN BUONOrMYEeCcKoro KpyroBopoTa BeLecTB, CucTemaTmka,
ANarHOCTUKa, CBOWNCTBA, reHesuc, ocobeHHOCTU CENbCKOXO3SNCTBEHHOMO
NCMNONb30BaHWs.

YKentosembl. PacnpoctpaHeHue, ycrnoBusi no4YBoobpas3oBaHUs, TEMNOBON W
BOOHbIN peXunMbl, OCOBEHHOCTN BMONOrMYECKOro KpyroBopoTa BELLECTB, cUCTeMaTuka,
ANarHOCTHKa, CBOWNCTBA, reHesuc, ocobeHHOCTU CENbCKOXO3SNCTBEHHOMO
NCMNONb30BaHusI.

KpacHo3embl. PacnpocTtpaHeHue, ycnoBuss noyYBooOpasoBaHUs, TEMSOBON U
BOOHbIN peXnMbl, OCOBEHHOCTN BMONOIrMYEeCcKoro KpyroBopoTa BellecTB, CUcTemMaTmka,
ANarHOCTuKa, CBOWNCTBA, reHesuc, ocobeHHOCTU CENbCKOXO3SNCTBEHHOMO
NCMNONb30BaHWs.

"opHble no4yBbl. OcobeHHOCTM NOYBOOOPA30BaHNA B rOpPHbIX NaHawadTax u nx
N3MEHEHNE C BbICOTON. BbICOTHasA NOSICHOCTbL NOYB B Pa3HbIX FOPHbIX CUCTEMAX U pa3HbIX
npupoaHbix 30Hax. OcOBeHHOCTU CTPOEHMsi, COoCTaBa W CBOWCTB FOPHbIX MOYB.
OcoBeHHOCTUN CenbCKOX03MCTBEHHOMO UCMOMNb30BaHWS FOPHbIX MOYB.

Hay4yHas cneunanbHocTb 1.5.15 Jkonorusa

JKomMors Kak Hayka, nosHaroLias xumeon obnuk éuocdepbl BeegeHne tepmmHa
"akonorna" dpHcTom Nekkenem B 1866 r. ana 0603Ha4YeHNA Haykn O B3aMMOLENCTBUAX
opraHusma u cpeabl. Passutne akonorumn B 20-m ctonetnn. YpoBHWN OpraHn3auum XXnBom
MaTepun, usyyvyaemble IKOrormen (opraHuam, nonynsumsi, coobLlecTBO, 3KOCUCTEMA,
6uoccepa). [0Be rpynnbl 3aga4y M COOTBETCTBYKOLLUME WM MOLXOAbl B COBPEMEHHOW
akonoruun. (1) N3yvyeHne mexaHU3MOB, OMNpeaenstwmx pacnpocTpaHeHne u obunue
OpraHu3mMoB (MONYyNsUMOHHBLIN noaxon). (2) W3ydeHue npoTekawwmx C yyacTuem
OpraHM3mMoB MpPOLIECCOB TpaHcopMaumm BewecTBa M SHEprn B IKOCUCTEMAX W
6uocdepe (9KOCUCTEMHBLIN noaxod). BoO3MOXHOCTM M OrpaHUYEHUss KaXkOoro u3
nogxonos. Ponb TeopeTmyecknx mogenen (rmnortes), SKCNEPUMEHTOB UM MONEBbIX
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HabnogeHnn.

OpraHuam kKak AuUCKpeTHass CamMOBOCNPOWU3BOASALLAACA CTPYKTypa, CBs3aHHasd
oOMeHOM BeLeCcTB C OKpyxawllen cpepon. [Ba Tuna 3KONOrMYeCKMx (aKTOpOB:
ycnosus n pecypcol. inanasoH ycnosum (TemnepaTypbl, BNaXXHOCTW, CONEBOro coctasa
n ap.), B Nnpegenax KOTOporo BO3MOXHO CyLLEeCTBOBAHME M pa3MHOXEHWEe OpraHn3MOB.
Kpuas TonepaHTHOCTU. B3anmoaencteue gaktopos. [NepexnBaHme HebnaronpuaTHbIX
YCNOBUI B MNOKOALLEMCS COCTOSTHUMN.

O6mMeHHble npouecchl, CBA3blBalOWMe OpraHnambl co cpefon. buoreHHble
3NeMeHTbl. 3aBUCMMOCTb OpPraHM3MOB OT pasHbIX UCTOYHMKOB aHeprumn (poTtoTpodbl n
XeMOTPObl) 1 pasHbIX MICTOYHUKOB yriepoaa (aBToTpodbl U retepoTpodbl). NepBuyHas
npoaykumsa - yuctas u Banosas. [bixaHne pacTeHuin. 3ameHuMble U He3aMeHUMbIe
pecypchbl. JlIumuTrpylowas KoHUeHTpauusa Heobxoamnmoro pecypca. "3akoH HO. Jlnbumxa".
eTepoTpodbl. [locTynneHne aHeprum C nuwen n e€ ganbHeunwas TpaHcgopmaums.
PauuvoH, accumungaumsi, Tpatbl Ha OOMeEH, pocT U pasMHoXeHue. [loTpebneHue
KMCcrnopoga Kak nokasatenb cKkopocTn obmeHa. 3aBUCMMOCTb obuiero obmeHa u ero
WHTEHCUBHOCTWN OT Macchl Tena. BnuaHne temnepatypbl Ha OpraHnM3mMbl. QKTOTEPMbI U
9HOOTEPMbI. 3aBUCMMOCTb MHTEHCMBHOCTM OOMEHa W CKOpOCTU pasBuTMA  OT
TemnepaTtypsbl. [pasuno "cymmbl TemnepaTtyp".

KusHeHHble umknbl. onuumknuyeckue (pasMHOXalLWMecs MHOIOKPaTHO) WU
MOHOUMKINNYECKNE (pa3MHOXaloWwmecss OAHOKPaTHO) opraHuambl. KoHKypeHuust 3a
pecypcbl Mexay pasHbiMu yHKUmnamK. NpeactasneHne o r- n K-otbope.

OnpegenexHve nonynaAuuMnm B 9KOMOMM U reHeTuke.  [eHeTmyeckas
HEeOOHOPOOHOCTb nonynsaumMu. WMepapxudeckas CTpykTypa nonynsaumi. JlokanbHble
nonynauum n meTanonynauuu.

Cratnyeckme xapakTepucTuku nonynsaumm: obuiass YMCNEeHHOCTb, MMOTHOCTb,
CTPYKTYypa (pa3mepHasi, Bo3pacTHas, nonosasi). CBA3b Mexay pasmepamm opraHM3MoB U
NAOTHOCTBIO nonynauun. lNonynauna B NpoOCTpaHCTBE: CryvanHoe, arpermpoBaHHoOe
(naTHMCTOE) M peryndpHoe pasmelieHne ocoben. TepputopuanbHoe noBedeHune.
CooTHoLLEeHWe 3aTpaTt Ha OXpaHy TEPPUTOPUM K NOSTydaeMblX NPU 3TOM BbIrOA.

AnHamuyeckne xapakTepuCTUKM NOMynsaAuMn: CKOPOCTb POCTa YUCIIEHHOCTW,
pOXOaeMOCTb, CMEPTHOCTb, WHTEHCUBHOCTb MMMUrpauun u amurpauuun. OuHamuka
nonynaunm Kak 6anaHc npoTekalwLwwmx B HEM npoueccoB. PacnpeaeneHne cMepTHOCTH
no Bo3pactaM. KoropTHble (OMHaMuMyeckue) u cTtatuydeckune Tabnuubl BbPKUBAHUS
(BoxuTKsa): cnocobbl KX MocTpoeHus. PacyeT oxmngaemon NpOLOSMKUTENBHOCTH
AanbHenWen Xu3Hu Ons pasHbiX Bo3pacTtoB. OCHOBHbIE TUMbl KPUBbLIX BbDKMBAHUS
opraHuamoB.  [emorpadudeckne  Tabnuupbl, yunTbiBawOWMe  MHTEHCUBHOCTb
pa3mMHoxeHusi. OnpegenexHne koaddurumneHTa Bocnpomssoactea RO. Bpems reHepauum
M crnocoObl ero OLEeHKN.

SKcnoHeHumarnbHbIn pocT nonynsaumn. CKOpOCTb 3KCMOHEHLUMansHoro pocra: eé
3aBMCUMOCTb OT XapakTepUCTUK opraHmama (pasmepa u gp.), obecneyeHHOCTH
pecypcamn n ycrnosun cpegbl. CtabunbHoe Bo3pacTHoe pacnpefeneHue. Pacyer
CKOPOCTM  9KCMOHEHUManbHOro  pocta nNo  gemorpaduyeckum  Tabnuuam.
PenpoayktnBHass CTpykTypa nonynsumn. PasHble Tunbl BO3PacTHOW CTPYKTYpb
nNonynaunin n nx cBA3b C AUHAMMUKON YUCNEHHOCTU. [JuHaMmka Guomacchl Nonynsaumnm.

PocTt HapogoHaceneHus BO BCeM MUpe M B OTAENbHbIX pernoHax. NameHeHue
KPMBOM  BbDKMBaHWSE NO  Mepe  3KOHOMWYECKOro  pasBUTUS U YNyYLWEHUS
34paBooxpaHeHus. [leTckas CMepTHOCTb. Pa3nuunsi B BO3pacTHOM CTPYKType U CKOPOCTH
pocTa NonynAunin pasBuTbIX U Pa3BUBAIOLLMXCHA CTPaH.

Mpobnema AMHAMMKM YUCNEHHOCTM nonynaumni.  Jlormctuyeckas Mopaenb
perynauumn pocta YNCNEHHOCTU: NPEANOCHLIKA 1 crieacTeus. ekt 3anasgbiBaHus u
aBTokonebaHnsa 4YucneHHoctTn. BocnpousseneHue aBTokonebaTenbHOro pexuma B
nabopaTopHbIX akcnepumMmeHTax. PakTopbl 3aBUCUMbIE N HE3ABUCUMbIE OT MIIOTHOCTMW.
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MuHuMmanbHbIM  pa3Mep nonynauun, Heobxogumbln gnsa  eé€  Gnaronony4Horo
cywecTtBoBaHus. lNpobnema oxpaHbl pedknx n ncyesarLwmx BuaoB. KpacHble KHUMN.

PasHoobpasne TuMNoB AuHamukn nonynauun.  Luknudeckne  konebaHus
YUCIEHHOCTU IPbI3YHOB, 3anLeobpasHbiX U XMLWHbIX. CMeHa MexaHU3MOB perynsuum B
3aBUCMMOCTU OT [LOCTUrHYTOrO YPOBHA uyucneHHocTu. [lpeobnagatowmii cnocob
perynsauumn YMCNeHHOCTN 1 NONOXEeHNe OpraHM3MoB B Liensax nuTaHusa. Buabl- Bpeantenu
n nx nponcxoxaeHme. OrpaHn4yeHne YNCNEHHOCTM BUAOB-BpeanTenen: nctpeburtenbHble
n perynupyowme mepbl. MNMectnuynabl. Nocneactsna NpUMEHEHUS XNOPOPraHNYeCcKmX
NnecTMUMOoB: HaKOMfeHNne B BbICLUMX 3BEHbSX Tpoduyeckon uenn. CoOBpPEMEHHbIE
TpeboBaHua Kk nectvumpgam. [llogaepxaHue YUCREHHOCTM BWOOB- BpeauTenen Ha
9KOHOMMYECKM ornpaBaaHHOM YypoBHe. Kcnonb3oBaHWe ecTeCTBEHHbIX BparoB And
KOHTPONMpPOBaHUA BUAOB-BpeanNTENEN.

Pa3sHble TMnbl B3aMMoaencTaBmnin NONynsaumi n cnocodbl UX BbISIBIIEHUS.

OTHoweHuns "pecypc - notpebutens” (XUWHUK - XepTBa). PyHKUMOHaNbHas
peakuus notTpedbutensa Ha yBennyeHne KonnmyecTBa pecypca (4mcna xepTs).

UucneHHass peakuus notpebutenss Ha BoO3pacTaHWe KonuMyecTBa pecypca.
"MoporoBas KoHUeHTpaumsa" pecypca - MUHUManbHOE COAepXaHue pecypca,
Aonyckarwulee nogaepXaHue craunmoHapHon (NOCTOSIHHOW) YUCREHHOCTU. W3oknuHa
"HyneBoro npmpocTta" nonynsunmn B NPOCTPaHCTBE ABYX PECYPCOB (B3aMMO3aMEHUMbIX U
He3aMeHUMBbIX).

KonebaHus "xuuwHuk - xeptea". Mogenb JloTkn-BonbTeppbl. [NonbITkn co3gaHuns
3KCNepuUMeHTasbHbIX CUCTEM "XULLHUKK - XepTBa". Ponb Myrpauumn XuLHMKa v XepTebl B
nogaepXaHum nx cocyLllecTBoBaHUs. B3anMooTHOLLEHNA "XULLHWKK - XXepTBa" B Npupoae.
Koaontouust XuLHUKa 1 xepTebl. "LleHa" 3awmnTbl 0T XnwHMKoB. MNuuenobbiBaTensHoe
noBegeHne XULWHNKoB (notpebutenen). Mapasntnam.

KoHkypeHunsa. CooTHOWeEeHMe BHYTPUBUOAOBOM W MEXBUOOBOM KOHKYPEHLUMN.
TeopeTnyecknin Noaxoa K U3ydeHuto KoHKypeHumn. Mogenb Bonbteppebl - JloTku - Mayse
n ee orpaHmyeHus. [MpUHUUN KOHKYPEHTHOrO MWCKNIYeHus (3akoH [ay3e) u ero
coBpeMeHHas TpakToBka. CBA3b MeXQy YMCNOM YCTOMYMBO COCYLLECTBYIOLLMX BUOOB U
YUCNOM MAOTHOCTHO-3aBUCUMBbIX dakTopoB. CocyLLeCTBOBAHUE KOHKYPUPYIOLLNX BUAOB.
CTteneHb JONYCTUMOrO NepPeKpbIBaHUS IKONOrMYECKNX HULL.

Mytyanuam. lNpumepbl MyTyanuama cpenu XMBOTHbIX, @ TakKKe >XUBOTHbIX C
pacteHuamu. Onbinutenn. Mwukopusa - MyTyanmsm BbICLUMX pacTeHui u rpubos.
JInwanHmkn.

OnpegeneHve coobuwectBa. PasnnyHble Noaxodbl K BblAEMNEHU0 U OMUCaHUIo
coobuwects. CTpykTypa coobuectB. BugoBoe pasHooOpasve kak WHTerpanbHas
Xapakrepuctmka coobuiectsa. MIHOeKCcbl BUAOBOro pasHoobpasund, nx 3aBUCUMOCTb OT
yucna BMOOB U COOTHOLLEHUSI UX YUCIIEHHOCTEN. PONb KOHKYPEHUUM U XULLHUYECTBa B
dopMUpOBaHUM N NOJAEPXaHUM CTPYKTYpbl coobuwiectB. OcCTpoBHbIE coobuiecTBa:
COOTHOLLUEHME Cly4YyalWHOCTW 3aceneHnda n  OUoTUYEecKUX B3aMMOLEWCTBUA B
opMMpOBaHNN BUOOBOrO cocTaBa. PacxoxaeHne 3KOMormyeckux HUW B coobuiecTtse.
OCHOBHble TUMbI 3KONOro-UeHoTuyecknx crpartermm no J1..PameHckomy u @.[panmy:
BMOSEHTbI (KOMMNETUTOPbI), NATUEHTbI (CTPECC-TONepaHTbl) 1 AKCNNepeHTh (pyaepansbl).
AnHamunka coobLecTB BO BpeMeHU. [lepBUYHbBIE N BTOPUYHBIE CYKLECCUMN.

KnumakcHble coobuiectBa. l/I3mMeHeHusi BMAOBOro pasHoobpasua B xoge
cykueccun. CBasb Mexay MNpOOYKTMBHOCTBIO M pa3Hoobpasvem. YCTOMYMBOCTb
coobuecTs. JlokanbHasa 1 obLiast ycTomunBoCcTb. HapylueHme cTpykTypbl cOobLLEecTB noa
BIIMAHMEM  a@HTPOMOreHHbIX  BO34EUCTBUNA. Paspabotka mMep no  oxpaHe
BuopasHoobpasuns.

oKocuctemMa Kak (PyHKUMOHanbHast W CTPYKTypHas eguHuua  6Guocdepbl.
KpyroBOopOoT OWOreHHbIX 3neMeHTOB. TpyoHOCTU OnpedernieHust rpaHul, 3KOCUCTEMBI:
HecoBnageHne npPOCTPAHCTBEHHO-BPEMEHHbLIX MacwTaboB KpyroBOpOTOB pasHbIX
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anemeHToB. OrpaHuyeHHOe 4YUCNO BUOreOXMMUYECKUX YHKUMN. BO3MOXHOCTb
WMHTErpanbHON OUEHKM (OU3NOSIOrMYecKom akTUBHOCTM BOnbLUMX rpynn OpraHW3MOoB.
OcCHOBHble (PyHKUMOHAamNbHbIE TPYMMbl OpraHM3MoB B 3kocucteme. [lpoayueHTsl,
KOHCYMEHTbI M peayueHTbl. YCNOBHOCTb rPaHnLbl Mexay KOHCYyMeHTamMu 1 pegyLeHTaMu.
BuoTtpodbl 1 canpoTtpodbl. Buomacca v npogykums. JIMMUTMpOBaHME NEPBUYHON
NPOAYKUMN pasnnUYHbIMU (pakTopamMu (OCBELLEHHOCTbIO, TEMMNepaTypon, BNAXKHOCTbIO,
KOHUEeHTpaumMen OMOreHHbIX 9nemMeHToB). YTunusauus nepBUMYHOM NpOAyKuMn B
Tpodhnuecknx uensax. MNactbuwHan n getputHas nuwesble Lenun. Tpoduyeckasa ceTb u
Tpodhnyeckne ypoBHU. MNMupammaa npogykumin. Perynsauma otaesibHbIX YpoOBHEN "CHU3y"
n "ceepxy". Tunbl aKocncTemMm.

YyeHne o 6Guocepe. Ponb B.U. BepHagckoro. CTpykTypa n maTepuanbHbIn
cocTtaB buocgepbl. PyHKUMM Buocepbl. IBontouna Bruocdepbl. DKOMOrMs Kak Hayka.
[MpeameT, NOHATUA, CTaHOBIIEHUE KaK Hayku. MeToabl. Qkonornyeckoe MoaenvpoBaHue.

Mpupogononb3oBaHve, LUenb W 3adayn, Buadbl  NPUPOAONONb30BaHUS.
PaunoHanbHoe W HepauuoHarnbHoe npupodonosib3oBaHne. MoTuBbI M NpaBuna
HepaunoHanbHOro NPUPOAONONb30BaHUS.

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

AHTpPOMNOreHHble BO3AeNCTBMS Ha Owuocdepy n eé 3awmta. [erpagauus
XXMBOTHOIO M pacTUTenbHoro Mmpa. 3awmra éuonornyeckmx coobecTts. KpacHble KHUMM,
KagacTpbl G1OSIOrMyecknx pecypcos.

3arpssHeHne atMocdepHOro Bo3ayxa, UCTOMHWUKK, 3KONOrnyeckme nocneacrasng
3arpsisHeHust atmocepsbl. 3awmta atMocdepsbl. 3arpsasHeHne rmngpocdepbl, MICTOYHUKN
n nocnencteus. 3awmTa rugpocdepbl. AHTPOMOrEHHbIE BO3AENCTBMS Ha MOYBY.

3awmTa no4s.

2. PekomeHayemas nutepartypa
Mo Hay4yHom cneunanbHocTU 1.5.2 Buodunsuka

1. PybuH A.B. bnodwmsuka [B 2 1.] / A.B. Pybun.— M.: N3g-Bo Mock. yH-Ta :
Hayka, 2004.

2. ApTioxoB B.I'. MonekynspHaa 6uodumsmka: MexaHu3aMmbl NPOTEKAHUS W
perynsaunun BHYTPUKIETOYHbIX npoueccoB: yvyebHoe nocobue / B.I. ApTtioxos, O.B.
bawapnHa. — BopoHex : WspaTenbcko-nonurpaduyeckmn LeHTp BopoHexXcKoro

rocygapcTBeHHOro yHmsepcuteTa, 2012 .— 219 c.
3. ApTioxoB B.I". Buodmsnka: yuebHuk ons BY3oB /nog pea. B.IN. ApTioxoBa.
— M.: Akagemunyeckun npoekt, 2009. — 294c.

4, Bnagumumpos KO.A. Jlekunn no meamumnHckon drnodumsnke: y4eb. nocobme/
FO.A. Bnagumupos, E.B. MNpockypuHa. — M.: AkagemkHura, 2007. — 432c.
5. ApTioxoB B.I. CTpyKTypHO-PYHKLMOHANbHOE COCTOsiHME OuMomemMbpaH u

MEeXKneTouHble B3aumoaencteus: y4eb. nocobue / B.I. ApTioxoB, M.A. HakBacuHa. —
BopoHex: WML, BI'y, 2008. — 156 c.

Mo Hay4yHOM cneunanbHocTU 1.5.4 Buoxnmus

1. Buoxmmus: yuebHuk / nog peq. E.C. CeBepuHa .— 5-e uag., ucnp. v gon.
— M.: MNSOTAP-Megua, 2016 — 768 C. —
http://www.studentlibrary.ru/book/ISBN9785970437629.html.

2. Buonornyeckas xmmns [OnekTpoHHbI pecypc]: y4ebHuk/ A.[l. TaraHoBuMY
[n ap.]l— MwuHck: Bbiwanwas LIKonNa, 2013.— 672 C. —
http://www.iprbookshop.ru/24052.html.— 36C «IPRbooks».

3. XKykoea, A.I'. MonekynsipHas ©Guonornsa: y4ebHUK C YNpaKHEHUSIMU W

3agavamm / A.T. XKykosa, H.B. Kusundenko, J1.I. FTopoxosa. — Mocksa ; bepnuH : upekT-
Megua, 2018. — 269 c. — http://biblioclub.ru/index.php?page=book&id=488606.


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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4. MonekynsapHas 6uonorus: y4yebHuk / B.B. VMiBaHuwes. — M. : PUOP :
NHOPA-M, 2018.— 225 c. —http://znanium.com/catalog/product/916275.

5. Kepebuos H.A. Buoxumus: yueb. / H.A. XKepebuos, T.H. lNonoea, B.I'.
ApTioxoB. — BopoHex: N3a-8o BopoHex. roc. yH-Ta, 2002. — 696 c.

6. UupknuH A.A. Buonornuyeckasa xummus: yy4ebHuk / A.A. YupkuH, E.O.
[laH4yeHkKo. - MuHck : Bbiw. wk., 2017. — Mockea: Bbeiwwanwas wkona, 2017. — 431 c. -
http://www.studentlibrary.ru/book/ISBN9789850623836.html.

7. TiokaBkmHa, H.A. BbroopraHudeckas xumna : yyebHuk / H.A. TiokaBKuHa,
O.N. baykoB, C.3. 3ypabsH. - M.: 'OOTAP-Megua, 2015. — 416 c. -
http://www.studentlibrary.ru/book/ISBN9785970431887.html.

Mo Hay4yHoOM cneuunanbHocTU 1.5.21 Pusnonorna n GUOXMMMUA pacTeHumn

1 AkywkunHa H.UN. ®dusumonormsa pactenmn / H.NA. AxywkmHa. - M.:
lMpoceelweHne, 1993. - 351c.

2 lonosko T.K. [bixaHue pacteHun. dusmnonornyeckme acnektol / T.K.
[onosko. - Cl6, 1999.

3. EnpuHues A.T. [NpakTukym no MUHepansHOMY NUTaHUIO, BOOHOMY PEXUMY,

pocTy n passutuio pacteHnn / A.T. EnpuHues, .H. XoxaunHoBa. - BopoHex: N3a-Bo
BopoHex. yH-Ta, 2002. — 86 c.

4. EnpuHues A.T. lNMpakTtukym no cusmnonorum pactutenbsHon knetku / A.T.
EnpuHues, '.H. XoxanHoBa, b.®. NBaHoB. - BopoHex: N3a-80 BopoHex. yH-Ta, 2002. -
75c.

5. KysHeuoB B.B. ®usmnonorusa pactenun / B.B. KysHeuos, " A. Omutpuesa //
M.: Abpuc. - 2011. — 783 c.

6. Epmakos B.I1. ®dusnonorus pactenun / B.IN. Epmakos. - M.: Akagemus. —
2007. — 634c.

Mo Hay4yHoW cneunanbHocTh 1.5.9 BoTaHuka
1. BoTtaHuka: B 4 Tomax. lNog pea. A.K. TumoHuna. M. - 2007.
2. Jlotoea J1.1. BoTaHuka. Mopdonorus n aHatomus BbicLUMX pacteHun / J1.U.
JloTtoea. - M.: KomKHura, 2007. — 510 c.

Mo Hay4yHOM cneuyunanbHocTUu 1.5.12 3oonorus

1. KoHcTaHTnHoB B.H. 3oonorna no3soHo4vHbix / B.H. KoHctanTtmHoB, C.I1.
lLaTtanosa // M. : Akagemusa. — 2004. — 527c.

2. Horunb B.A. 3oonornsa 6e3no03BoHOYHbIX. - M. : AnbsiHC. - 2009. — 605 c.

3. OctpoBepxoBa [I'.IM. 3oonorua 6ecno3BoHouYHbIX / [.[1. OcTtpoBepxoBa.

Tomck: U3g-Bo Tomckoro yH-Ta, 2005. — 659 c.

Mo Hay4yHOM cneuunanbHocTU 1.5.14 QHTOMONOINA

1. 3axsatuH HO.A. Kypc o6wen antomonorum / KO.A. 3axsaTtuH. — M.: Konoc,
2001. - 376 c.

2. Horenb B.A. 3oonorust 6ecno3BoHo4YHbIX / B.A. dorenb.- M.: AnbsiHc, 2009.
- 605 c.

3. KopobknH B.N. Okonorus: yyeb. gns Bys3oB / B.W. Kopobkun, J1.B.
Mepenenscknin. — Poctos-Ha-[oHy: ®eHunke, 2010. — 602 c.

4, Hukonankun H.N. Okonorusa: yyeb. gns sy3os / H.W. HukonankuH, H.E.
Hukonawnkunna, O.. Menexosa. — M.: [lpoda, 2009. — 622 c.
5. MoHomapeBa WN.H. O6was skonorusa: y4eb. NMNocobue / N.H. NoHomapeea,

B.IM. ConomuH, O.A. KopHunosa. — PocTtoB-Ha-[JoHy: ®eHuke, 2009. — 538 c.

Mo Hay4yHoM cneuunanbHocTn 1.5.7 NeHeTUKa
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1. BopoHuoB H.H. Passutne sBonwouMOHHbIX uaen B OGuonormm / H.H.
BopoHuos. — M.: N3g. Otgen YHUOO MIY, MNporpecc-Tpaanuus, AB®, 2004. — 432 c.
2. NeHeTuka / MNopg pen. B.U. MeaHoBa. — M.: KLl AkagemkHura, 2006. — 638

C.

3. Nyxo. KO.J1. Cenekumsi 1 ceeHOBOACTBO KyIbTUBUPYEMbIX pacTeHun / KO.J1.
MyxoB, A.®ykc, . Banuuek; Mog pea. KOJ1. Nyxosa. — M.: Mup, 2003. — 536 c.

4. MawknHa O.C. [NeHeTunyeckas uHxeHepua u GuobesonacHoctn / O.C.
MawkuHa, A.K. bytopuHa. — BopoHex : BopoHex. roc. yH-T, 2005. — 71 c.

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

6. NHre-BeutomoB C.I'. leHeTuka ¢ ocHoBamu cenekumn / C.I. WHre-

Beytomos. — CI16: N3a-s8o H-J1, 2010. — 720 c.

Mo Hay4yHOM cneuunanbHocTu 1.5.19 NoyBoBeaeHue
1. Myxa B.[. ArponoysoBegeHue / B.1. Myxa, H.W. Kaptambiwes, [1.B. Myxa.
— M. : Konoc, 2004. — 526 c.

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

Mo Hay4yHoOM cneuunanbHocTU 1.5.15 Skonorusa
1. Jlock B.A. 3konorus: ydebHuk / B.A. Jlock. - M.: Ok3ameH. — 2006. - 477 c.

2. HukonanknH H.U. 3konorma / H.W. HwukonamkuH, H.E HukonankuHa,
O.M.Menexosa. — M.: [ipoda- M.: [lpocha, 2008. - 622. - 624 c.

3. YepHoBa H. M. O6wasa akonorusa: y4ebHuk ansa crtya. neq. sysos / H. M.
YepHoBa, A. M. beinosa. - M.: lpoda, 2004. — 411 c.

4. KopTte ®. Bkonornyeckas xumms. OcHoBbl 1 KoHuenumn / ®. Kopte [v ap.].
- M.: Mup, 1997. — 393c.

5. Hessatoea T.A. Obwaa n cuctemMHas 3KOMOorus: COCTOSIHUE M MEPCNEKTUBLI

passutna / T.A. Oesatosa, J1.H. Xuuosa, E.B. Mouceesa, B.I'. ApTioxoB. - BopoHex:
N3patenbckun gom BIY, 2018. - 186 c.

6. MpoctakoB H.U. Bruoakonorus / H.W. MNpocTtakos, B.b. Nony6. - BopoHex:
NapaTenbckun gom BIY, 2014. - 438 c.
7. [eBaToa T.A. Bkonorns n Npupoaononb30BaHNE: CrOBapb-CNPaBOYHMUK /

T.A. essaTtoBa, B.[l. iBaHoB, C.H. Boxko, B.A. Kopones. - BopoHex: N3gaTtenbckuin oom
BI'Y, 2018. - 487 c.

3. Bonpochbl k ak3ameHy

Mo Hay4yHom cneunanbHocTH 1.5.2 Buodunsuka

1. Knaccudurkaumna TepmognHaMmmyeckmx cuctem. lNepsbin 1 BTOPOW 3aKOHbI
TepMoanHaMUKM B BMonornu.

2. TepMmoguHammnyeckne napameTpbl U UX aHanua: 3HTanbnus, 3HTPONUS,
N3MeHeHne cBOOOHON AHEPTUM.

3. CraumoHapHoe COCTOSHME W YCNOBUS MUMHMMYMa CKOPOCTM MpupocTa
aHTponun. Teopema lNMpuroxmHa.

4. ONeKTPOHHbIE YpOBHM B Brononumepax. OCHOBHbIE TUMbl MONEKYNSPHbIX

opbutanen n aNeKTPOHHbIX COCTOSHUN, TT-3NIEKTPOHbI, 3HEPrUs Aenokanunsauun. Cxema
ABNOHCKOro ANsi CNOXHbIX MOSEKY.
5. MakpomMonekyrna kak OCHOBa opraHu3aumm 6noctpyktyp. CtaTtucTnieckmni
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XapakTep KoHdopMaLumn 6MononMMepos.

6. YcnoBusi  cTabunbHOCTM  KOHdUrypaumm  Makpomonekyn. ®dasoBble
nepexogpl. lNepexoawbl rnobyna-knybok. KoonepaTuBHbie CBONCTBA MaKpPOMOSEKY.

7. BopopoaHble cBa3n; cunbl  BaH-gep-Baanbca; anektpoctatuyeckue
B3aUMOAENCTBUS.

8. OcoBeHHOCTU MPOCTPaHCTBEHHOW OpraHu3aumMm OenkoB M HYKNEWHOBbLIX
KMCIOT.

9. CybbeanHudHasa n gOMeHHas CTpyKTypa 6enkos.

10. Mopgenu pubpunnsapHbIX 1 rNobynapHbIX 6enKkoB.

11. [OuHamuyeckas CTpykTypa OnNuronentTugoB u rrnobynsapHbix 6enkos;
KOH(popMaLMOHHasA NoABMXHOCTL. MeToabl n3yvyeHnss KOHPOPMaLNOHHOW NOABUXKHOCTH.

12. MexaHu3Mbl MWUrpaUnn SHEPIrUU: PE30OHAHCHbIN MeXaHW3M, CWUHrMeT-
CUHINETHBIN U TPUNNET-TPUNMETHLIN NEePEHOCHI, MUrpaLmsi IKCUTOHA.

13.  KuHeTuka depmeHTaTMBHbLIX npoueccoB. OCOBGEHHOCTU MexaHW3MOB
depMeHTaTUBHbIX peakumi. NoHATME 0 punsnke hepMeHTaTUBHOIO KaTanmsa.

14.  ONEeKTPOHHO-KOHGOPMALMOHHbIE B3anMoLenCcTBuS B depmeHT-
cybctpaTtHoMm komnnekce. ObpaszoBaHMe MHOMOLEHTPOBOW akTUBHOM KOHUIypauuu.

15. PasBuTue npeacrtaBneHun 0 CTPYKTYPHON opraHm3aumm MemopaH.

16. Xapaktepuctmka MembpaHHbiXx ©OenkoB. XapakTepucTuka MeMOpaHHbIX
nMNMaoB.

17. ®uU3nKo-xMMUYEeCcKMe MexaHu3Mbl cTabunusauum membpaH. [duHamwuka
CTPYKTYPHbIX 35IEMEHTOB MeMOpPaHbI.

18. [laccuMBHbIN M aKTUBHbIN TPAHCMNOPT BELLECTB Yepe3 MeMbpaHbI.

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

20. OOwme 3aKOHOMEPHOCTU B3aMMOOEWCTBUS NUraHAOB C peuenTtopamu.
Ponb cTpykTypbl nnasmaTtuyeckon membpaHbl B npouecce nepenadv ropmMoHanbHOro
curHana.

21. CeobogHble pagukanbl Mpu LEnHbIX peakuusix OKUCIEHUS NUNUMAoB B
MeMbpaHax u apyrux KrneTtouyHblxX cTpykTypax. O6pasoBaHue cBOGOAHbIX paavKanos B
TKaHAX B HOPME W1 NpY NaToNorM4ecknx npoueccax.

22.  Ponb aktuBHbIX hopM Kncrnopoga. OKMcnmnTenbHbIA CTpecc.

23.  [lepBuyHblEe doToxnmmyeckne peakumu. OcHoBHbIE cTtagum
doTobmonormyeckoro npotecca.

24. MexaHn3mbl POTOOMONOrMYECKUX N POTOXMMUYECKMX CTaauin. KnHeTuka
POTOXMMMUYECKMX NPOLECCOB.

25.  CTpykTypHas opraHusaumsa n QyHKUMOHUPOBaAHUE (OTOCUHTETUYECKMX
MeMbpaH.

26. doToxmmmnyeckume peakumm B Benkax, nMnuaax N HyKNemHOBbIX KUCMOTax.
Mpamoe genctene pagnaumm Ha 6enku, epMeHTbl, HYKNENHOBbIE KUCNOTbI, NMUNuabl 1
yrnesogpl.

27. PapwnouyBcTBUTENBLHOCTL MOSeKkyn. Pagnonua sogbl 1 nMnngos.

28.  ®dakTopbl, MOAUDUUUPYIOLLINE NYyYeBOE MOopaKeHue: PagnonpoTeKkTopbl U
pagmMoceHcnbunmsaTopbl, X XMMU4eckas npupoaa n bruonornyeckoe Aencreme.

29.  AHanus mexaHn3mMOB fy4eBOro noBpeXaeHus KreTok.

30. CrpykTypHO-MeTabonmnyeckasa Teopusi B pagmobnosnoruu.

Mo Hay4yHOM cneuunanbHocTU 1.5.4 Buoxumus
1. MpeameT n 3agayn Guoxmmun.
2. Ob6uwme CTpyKTYpHble OCODEHHOCTU aMMHOKUCIIOT. PU3MKO-XMMUYECKUE,
KMCINOTHO-OCHOBHbIE W OMNTUYECKMe CBOWCTBA aMUHOKUCIOT. HecTtaHgapTHble
aMWHOKNCAOTHI.
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3. O6pa3soBaHne M cCBOWCTBa NENTUOHOM CBA3U. PU3MONOrMYECKN BaXkHble
nentngbl. CoctaB 6enkoB. YpOBHU CTPYKTYpHOW opraHusaumn 6enkos. KoHdopmaums
6enkos. [lomeHHas cTpykTypa 6enkoB. OCHOBHbIE TUMbl JOMEHOB.

4, Knaccudumkaumna 6enkoB no cocrtaBy, PYHKLMSAM, TPEXMEPHOWN CTPYKTYpE.
CewmelicTBa 6enkos.

5. Knaccudukaumna gepMeHToB M HOMEHKNnaTypa, eauHULbl aKTUBHOCTU
depMeHTOB.

6. dakTophbl, BAMSOWME HA aKTUBHOCTb (PepMeHTOB. 3aBUCUMOCTb CKOPOCTU
depMeHTaTUBHOM peakuumn oT KOHUeHTpaumm cybetpata. Onpeaenenne Km n Vmax.

7. MHrnbuposaHue n aktmBauusa gepmeHToB. OCHOBHbIE NYyTU perynauuun
aKTUBHOCTU (pepMeHTOB. MHOXeCTBEHHbIE MOSeKynsipHble (POpPMbl PEPMEHTOB.

8. MexaHn3m gencteusa pepMeHToB. CneundunyHoCTb EPMEHTOB.

9. ButamuHebl - npegwectBeHHUKN kohpepmeHToB. Knaccudumkaumsa, yHKUNN.

10. YrneBogbl. Pu3MOMNOrMyeckn BaXkKHble MOHOcCaxapuibl, Aucaxapuibl U
nonucaxapuabl. [MOKO3aMUHOMNIMKaHbI U NPOTEOrNUKaHbI.

11. Knaccudumkaumsa n pyHkumm nunmaos. CTpoeHne, CBOMCTBA U BaXKHENLLME
npeacTaBUTENM XUPHbBIX KNCAOT N TpUauunrnnmuepornos.

12. CtpoeHune membpaH. TpaHCNOPTHbIE CUCTEMbI MEMOpPAH.

13. Mukonuns — LeHTpanbHbIM NyTb KaTabonuama rmnko3bl. JHepreTnyeckas
ahpeKkTnBHOCTL rnukonuaa. NyTn npespalleHns nupysara.

14.  Uwmkn TpukapboOHOBbLIX KUCMOT.

15. CTpyKTypHas opraHu3sauusi 9NeKTPOHTPaAHCMOPTHOW Lienn MUTOXOHOPUN.
[NepeHOoC aneKTpOHOB 1 OKUCNNTENBHOE hocdhopmnupoBaHue.

16. Xemuocmotmyeckad Teopua  Mwutyena. TpaHCnopTHble  CUCTEMbI
BHYTPEHHEN MUTOXOHAPWANbHOM MeMBpaHbI.

17. OHepretnyeckad 3PPEKTUBHOCTb OKUCIIEHUST  MOSEKYMbl  [IOKO3bI.
[bIxaTenbHbli KOHTPOSb. 5 COCTOAHUN AbIXaTeSlbHOM Lenu no YaHcy.

18.  TokcmyHble OpMbI KUCNOPOAA N FEeHEPUPYHOLLME UX UCTOYHUKKN. 3HaYeHne
cBobo4HOpaAMKarnbHbIX MPOLLECCOB B (PM3MOMOrMmM 1 NaTosIornMmn KNeTku.

19. [eTokcuMkaums akTMBHbIX (opMm  kucrnopoga. PepmeHTaTUBHas WU
HedpepMeHTHast aHTMOKCUOAHTHbIE CUCTEMBI.

20. [‘MoKOHeoreHes 1 rMMoKCUNaTHbLIN LMK,

21.  [leHTO30¢0CHhaTHbLIN NYThb.

22. Katabonuam nunngos. Peakumn [B-OKUCNEHNS XXUPHbBIX KUCIOT.

23. Peakuunun cuHTesa XMPHbIX KUCNOT.

24. Katabonmam amuHokmcnoT. Peakuum TpaHcamuHupoBaHusi. CuHTE3
aMUHOKMNCIOT.

25. Hewntpanusauma ammunaka B opraHuame. Linkn MmoyeBuHbI.

26. CTpoeHWe HyKMeuHOBbIX KUCNOT M ux yHKuun. [lypnHOBbIE U
NMMPUMUONHOBbLIE OCHOBaHUS. YrneBoAHblE KOMNOHEHTbl. OBMeH HyKNeoTUaoB.

27. UeHTpanbHas gorma MONEKYIspHOM BGuonorum. MpyHUMN
komnnemeHTapHocTn. PHK kak nocpeaHuk mexay reHamum n 6enkamm. Obuimne npuHUmnbI
cuHTe3a 6Genka. Pubocoma kak katanusatop ¢OpMUPOBaHUSA MENTUOHbIX CBA3EW.
MoHATHME 0 penapaumm Kak 0 MaTPUYHOM CUHTE3E.

28. Pennukauwnga, atanbl cuHTesa OHK. Benku n dpepmeHTsl, yyacTeyowime B
pennukaumm. OcobeHHOCTM pennukaumm y npo- 1 aykapuor.

29. TpaHckpunuua wn npoueccuHr PHK: aTanbl, depmeHTbl, perynauus.
OTnunumna npouecca TPaHCKPUNLUUKU Y MPOKapUOT N 3yKapuoT.

30. CeowcTBa reHeTnyeckoro koga. bnocuHtes 6enka, ero OCHOBHble dTanbl,
perynsaumna npouecca. [MoCTTpaHCASAUMOHHBIN NPOLECCUMHI U adpecHbld TpaHCNopT
6enkos.
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Mo Hay4yHoM cneunanbHocTM 1.5.21 ®usmonorusa n 6UOXMMmMsa pacTteHun

1. MNpeameT, 3agayun n metoabl PU3nonorum pactTeHNn.

2. KneTka - kak CTpyKTypHas M yHKUMOHaNbHas eauHULa pacTUTENbHOro
opraHuama.

3. CTpoeHune, OHTOreHes3 1 NPOUCXOXAEHME XIIOPONacToB.

4. PU3NKO-XMMUYECKME CBONCTBA NMUIMEHTOB.

5. MpenctaeneHne o ceeTcobupatowem komnnekce (CCK), peakuMOHHOM
ueHTpe, POTOCMHTETUYECKON eanHULIE.

6. LIMKnn4eckmin 1 HeLMKNMYeCcKnin TpPaHCMopPT SMEKTPOHOB NPy (POTOCHHTE3E.

7. Tunbl oTohochopmnmpoBaHna 1M ero MexaHumsm (XeMmocMoTudeckas
rmnoTtesa).

8. Lukn KanbBuHa.

9 Linkn Xat4y-Crnienka. KoonepatnsHoctb C3 n C4 nyten accumunsumm COx.

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

11. doTogbixaHue: BUOXNMMUS U PU3noNorMyeckoe 3HavYeHme.

12. BnusHue Ha OTOCMHTES BHELLUHMUX (0AaKTOPOB.

13.  MwuToxoHapun: CTpoeHne, BUOXMMUYECKUI COCTaB, MPOUCXOXOEHME.

14.  [nukonua: Guoxumma n perynsiums.

15. Uwmkn Kpebca: bnoxumms, 3Ha4yeHne n perynsiums.

16. [ObixatenbHas uenb (3TL).

17.  AnbTepHaTMBHblE NYTN TEPMUHANBHOIO OKUCHEHMS.

18.  OkucnutesnbHble NeHTo30docaTHbIN NyTb.

19. BopoobmeH. KopHeBoe [aBfneHue M MexaHU3M €ero BO3HWKHOBEHWS.
[yTTauma wn nnad pacteHun. TpaHcnvpaumda. CyToudHbin  xof. KonuvecTBeHHble
nokasaTenu.

20. MeTogbl U3y4eHUs MUHeparnbHOro NUTaHna. 'MaponoHuka.

21. ®dwusmonormyeckas posnb a3oTa, U ero KPyroBopor.

22. [peBpalleHune cepbl B pacTUTESNbHOW KIeTKe.

23. dusnonornyeckada ponb ocdopa, Kanua, Kanbumda, MarHus 1 xenesa.

24.  MuKpOanemeHTbl.

25.  Poct n passutmne pacteHunin. dtanbl pa3BUTUS pacTEHUN.

26. BnvsHue TemnepaTypbl 1 CBETa Ha POCT pacTEHUN.

27. OduToxpomMmHas cuctema.

28.  ®OUTOropMOHbI.

29. doTonepmogmsm 1 ropMOHbI LIBETEHUS.

30. YCTOMYMBOCTb pacTeHuin K HebraronpusaTHbIM dhakTopam.

Mo Hay4yHoOM cneuunanbHocTu 1.5.9 BoTtaHuka

1. Haguapcteo [lMpokapuoTbl. Obuiass xapaktepucTuka (CTPOEHUE KIETKM,
cnocobbl NUTaHUA, Pa3MHOXEHNS, OCHOBbI CUCTEMATUKN).

2. PasMHOXeHMe U XXN3HEHHbIE LINKITbl BOOOPOCIEN.

3. JKonorma Bogopocnen. 3HayeHne BOOOPOCNEN B MPUMPOAE U B XU3HMU
YyenoBeka.

4. OcCo6EeHHOCTN CTPOEHUS KINEeTKM W BereTaTUBHbIX OpraHoB rpuvboB, uX

cBoeobpasne un BuaomsameHeHua. Cnocobbl pasmHoOXeHus rpuboB. BeretatmBHoe,
Becnonoe n NonoBoe pasMHOXeHue. JKkororus rpnubos. 3HayveHne rpnbos B Npupoae u
XWU3HW YeroBeka.

5. Knaccudpumkaums rpubHbix opraHnamos. Huswmne v Boiclumne rpmnbsi.

6. PactutenbHas knetka. [naH ctpoeHna n Mopdonoro-gpusmosniornyeckne
ocobeHHocTn. PactutenbHble TkaHn. OCHOBHbIE TUMbl 1 NPOBnembl Knaccudunkaumm.

7. Obwan xapaktepuctuka nobera. [MaBHble meTamoppo3bl nobera n ero

yacTen.
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8. O6wan xapakTepucTuka kopHsa. Metamopo3sbl KOPHEN.

9. LiBeTok. [1naH cTpoeHna, xapaktepucTuka aHgpouea n rmHeues. Metoasl
OonucaHusa CTPYKTYpbl LBeTKa (dhopmyna, agnarpamma).

10. Cewmsa (cTpoeHue N YHKUUKN, TUMblI CEMSH OAHOAOSNbHbLIX U ABYAOMbHbIX
pacTeHun). Nnog (cTpoeHne, noaxoabl K Knaccudukaumm, cnocobbl pacnpocTpaHeHns
NNOLOB U CEMSIH).

11. CoBpeMeHHble NpeacTaBNeHNs O XU3HEHHBIX OPMax pacTeHUN.

12.  OCHOBHblE OTNNYNA BbICLLUMX PACTEHUA OT HU3LWMKX. [NepBeHLbI HA3eMHOM
dnopbl  — otaensl  Rhyniophyta, Zosterophyllophyta: ofwaa xapaktepuctuka,
npeacraBuTenu.

13.  Uwukn pasBuTMa BbICWIMX pacTeHUn, ero npoucxoxaeHve. [puynHbl
NpenMyLLeCTBEHHOrO pas3BuUTUA cnopoduTa B yCroBmsaX CyLLN.

14.  OcobeHHOCTM rameToMTOB paBHO- M PA3HOCNOPOBLIX BbICLUNX PACTEHUN.

15. O6was xapaktepucTuka oTtaena Bryophyta kak rameTognHammyeckomn
NIMHUM 3BONIOLMK BbICLUNX pacTeHun. PasaeneHne Ha Knaccbl U NOAKIACcChl, UX KpaTkas
XapakTepuctmka. 3HayeHue.

16. Otgen Lycopodiophyta. Obuwias xapakTepuctuka, pasgeneHne Ha Kracchl,
npeacTaBuTenu.

17. Otpen Equisetophyta. Wckonaemble npeactaButenn otgena. Popg
Equisetum B coBpemMeHHOM (pnope, XxapakTepHble aHaToMO-Mopdonornyeckue
0cobeHHOCTHN, MHOroobpasue.

18.  XapaktepucTtuka knacca Ophioglossopsida, npeacrasurtenu.

19. Ortgen Polypodiophyta. XapakrtepucTtumka pPaBHOCMOPOBbIX
npeacTasBuTenen otaena.
20. Ortgen Polypodiophyta. XapakrtepucTtumka pa3HOCMNOPOBbIX

npeacrasutTenen otgena.

21. TlonocemeHHble. OO0Waa xapakTepuctuka, OCOBEHHOCTM pas3BUTUSA
rameTounToB, nx ocobeHHocTn. CTpoeHune cemsizayaTtka. CoBpeMeHHOe pa3geneHme Ha
Knacchl.

22.  XapakTepucTtuka knaccos Cycadopsida, Ginkgopsida, npegcrasurenn.

23.  XapaktepucTtuka knacca Pinopsida, npeacrtaButenu.

24.  XapaktepucTtuka knacca Gnetopsida, npeacrtaButenu.

25.  OCHOBHblE YepPTbl OTANYUSA MNOKPBITOCEMEHHbIX OT APYrMX OTAEMNOB BbICLLMX
pacTeHun.

26. lMogknaccbl Magnoliidae, Ranunculidae: kpaTkas XxapakTepucTuka
OCHOBHbIX CEeMEeWCTB (npeactaBuTeNnuM, pPacnpoCTpaHeHne, >KU3HEHHble OopPMbI,
0COBEHHOCTN BereTaTUBHbIX OPraHoB, CTPOEHME LiBETKA, TUM Nroja, 3HaYeHue).

27. Togknacc Rosidae, Dilleniidae: kpaTkaa xapakTepucTMka OCHOBHbIX
ceMencTB (MpeacTaBuTenu, pacnpoCTpaHeHWe, >XU3HEHHble OpPMbl, OCOBEHHOCTU
BEereTaTuBHbIX OPraHoOB, CTPOEHUe LBeTka, TUN Nnoaga, 3HaveHue).

28. [lMogknaccel Lamiidae, Asteridae: kpaTkad XapakTepuCTuKa OCHOBHbIX
cemMencTB (MpeacrtaBuTENK, pacnpoCTpaHeHue, XU3HEHHble (OopMbl, OCOBEHHOCTU
BereTaTuUBHbIX OPraHoOB, CTPOEHUE LBeTKa, TUN Nnoaa, 3HavyeHue).

29. Tlogknaccebl Alismatidae, Liliidae: kpaTkaa XapakTepucTuka OCHOBHbIX
ceMencTB (MpeacTaBuTenu, pacnpoCTpaHeHWe, >XU3HEHHble OpPMbl, OCOBEHHOCTU
BereTaTuUBHbIX OpPraHoB, CTPOEHWe LBeTKa, TUN nNnoga, 3HavyeHue).

30. TlMogknaccel Commelinidae, Aridae: kpaTkas XxapakTepucCTuka OCHOBHbIX
cemMeuncTB (NpencrtaBuUTENN, pacnpoCTpaHEHne, XU3HEeHHble (OopMbl, OCOBEHHOCTU
BereTaTuUBHbIX OPraHoOB, CTPOEHUe LBeTKa, TUN Nnoaa, 3HavyeHue).

Mo Hay4yHOM cneuyunanbHocTUu 1.5.12 3oonorus
1. Ob6wasa xapaktepucTuka npoctenwmnx. BaxHenwmne ocobeHHOCTH
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OCHOBHbIX TUMNOB 1 KrnaccoB. PazHoobpa3ne obpasa >XM3HU 1 IKONOrMyeckon agantaumm
O[HOKITETOYHbIX XMBOTHbIX. VIX porib B NpuMpoae v Ang yernoseka.

2. OcCHOBHbIEe TMNOTE3bl MPOUCXOXKAEHUS OLHOKMETOYHbIX - CyKLEeCCMBHas n
aHgocumbuoTmyeckas, UX OOCTOMHCTBA W  npoTuMBopeudns. dunoreHeTndeckme
B3aMMOOTHOLLEHNSA OCHOBHbIX TUMOB NPOCTENLLMX.

3. OCHOBHblE  TEOPUM  NPOUCXOXKOEHUA  MHOFOKIETOYHbIX  KWUBOTHbIX.
PasHoobpasne cdaroumtenoobpasHbix NpeakoB MHOMOKNETOYHbIX. HanpaBneHus, atanbl
N pe3ynbTaTbl UX 3BONIOLUN.

4. 'y6KM M KNLWEYHOMOMOCTHbIE KaK HM3LWMe MHorokneTodHble. CoyeTaHune B
NX CTPOEHUM U (PU3NONOrMKM apxandHblX U apoOMOPHbLIX YepT. PasHoobpasve ux
opraHusauumn, obpasa XunsHun n aganTmBHbIX ocobeHHocTen. Ponb B npupoae.

5. lMnockne YepBM Kak HU3WMe OunateparnbHble TPEXCNOWHbIE XXMUBOTHbIE.
MposiBrieHne B WX opraHm3aumm W (OU3MONOrMM  OCHOBHbIX 3BOSOLMOHHBIX
3aKOHOMEpPHOCTEN B CBA3M C OCOBEHHOCTAMM obpasa >XM3HW npeacTaBUTenemn
pasnMyHbIX KnaccoB. Ponb B Npupoge v ansa Yenoseka. [NpovcxoxgeHue.

6. MporpeccuBHble  OCOBEHHOCTM  OpraHM3auMm  KpYrnbiX — YEepBEWN,
obecneumBlUME UX LUMPOKYID aganTMBHY peakumto. Knaccudwukauums. BaxHenwve
yepTbl knaccoB Gastrotricha, Nematoda, Rotatoria, Gordiacea. 3konornyeckme rpynnbl
HemaTopA. [poncxoXXaeHne Kpyribix YepBen.

7. KonbyaTble 4YepBM Kak BbicluMe 4epBeobpasHble, MeTaMepHble
Lenommyeckme TpoxodopHble XMBOTHble. OCHOBHbIE apomopd03bl. Knaccudukaumnsa m
pa3Hoobpasne aKkonormyeckon agantaunn. IBOMOLUNOHHOE 3HadYeHune. Porb B npupoge
N onsa vyenoseka.

8. Monntockn kak ocobas rpynna nNepBUYHOBOAHLIX  LLEeNOMUYECKUX
HeCerMeHTUPOBaHHbIX TPOXOMOPHbIX XUBOTHbLIX. CodeTaHne nnesMoMopHbIX U
anoMopHbIX YepT B UX opraHnsaumn. Knaccudukaums. BaxxHenwmne 4yepTbl NOATUMNOB U
knaccoB. [llpoucxoxaeHne n dunoreHeTUYeckne cBA3N Mexay knaccamu. Ponb B
npupoae v Ans YyenoBeka.

9. UneHnCTOHOrMe Kak BbICLUMIA TUM NEPBUYHOPOTBIX XXMBOTHbIX. OCHOBHbIE
apomMopd03bl, NO3BOSIMBLUNE UM OCBOUTbL PasfinyHble cpebl 00MUTaHus.

10. Knaccudmkaums YneHUCTOHOMMX, BaXKHENLUNe YepTbl OpraHn3aumm 1 cpena
obutaHuna npegcrasmMTenen NOATUMNOB U KNACcCOB.

11. PakoobpasHble Kak MepBUYHOBOLHbIE YINIEHUCTOHOIME, COXpPaHUBLUME
KOMNMeKC nne3anomMopdHbIX 4YepT B CTpoeHun U usmnonormn. Knaccudpukauus,
pasHoobpasue, akonornyeckme agantauuun, pofb B NpUpoae 1 Ans YeroBeka.

12. Hacekomble Kak BbiClUME  TpaxeuHoAblwauiMe  YIEeHUCTOHOrue.
Apomop03bl, NO3BOMMBLUME WM LUMPOKO OCBOWTb HA3EMHYK M BO3AYLUHYIO cpeabl.
BaxHenwme 4epTbl OpraHmsauuu.

13.  Knaccudukaumsa HacekombiX, pasHoobpasune, aKonornyeckme agantauumu,
posib B NpUpoae n Ansi YenoBeka.

14. O6wasn xapakTtepucTuka naykoobpasHbixX, UX porb B NpUpoae.

15.  Tun Xopgosble. OCOB6EHHOCTM OpraHmn3auumn 1 Knaccmukaumsa XopaoBbiX.

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

17. Tlo3BoHOYHbIe. CpaBHUTENBHAA XapaKTePUCTMKA NMOKPOBOB, HaNpaBneHus
9BOMOLMOHHBIX Npeobpa3oBaHuii

18. OnopHo-gBuraTenbHasi cucteMa Mo3BOHOYHbIX. Myckynatypa OceBou
CKeneT, cKkerneT NOosiCOB N KOHEYHOCTEN NO3BOHOYHbIX.

19. Yepen mn ero 3BOMOLMOHHbIE MNpeobpa3oBaHMs B psgy MO3BOHOYHbLIX.
[MporpeccuBHble 1 aganTuUBHbIE Yepena.

20. OcobGeHHOCTM pa3BUTUA  MO3BOHOYHbIX. AHaMHUM U AMHWUOTHI.
MpoBM30pHbIE OpraHbl. Tunbl AnL,

21. OcobGeHHOCTM pa3BUTUA  MO3BOHOYHbIX. AHaMHUM U AMHWUOTHI.
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facTpynauus. Mcto- w1 opraHoreHes. Tunbl  gpobneHus. [MosiBneHwne
ANLEXMBOPOXKAEHUS N XKUBOPOXKOEHUS.

22. [lo3BOHOYHbIE. BblgenuTtenbHasi cuctema v HanpasrieHUs ee 3BOSOLNN.

23. Cnocobbl nogaepxaHUs romeoctasa MNO3BOHOYHbIX. TepMoperynaums.
Ocmoperynauus.

24, CpaBHuUTeNbHasa XxapakTepucTuka MOfioBOM CUCTEMbl MO3BOHOYHbLIX U ee
9BOMOLUMOHHBIE Npeobpa3oBaHMsa B psay XOPAOBbIX.

25. JTonoruyeckasi xapakTepucTmka No3BOHOYHbIX.

26. XpsweBble pbibbl.  KocTHble pbibGbl.  OCOBGEHHOCTM  OpraHu3auumn.
dunoreHus.

27. [lpecmbikaowmecs. OcCobGEeHHOCTU oOpraHu3auun, Knaccudukaums u
NPOUCXOXAEHME.

28.  3eMHOBOAHbIE. OcobeHHoCcTH CTpOEeHU4, Knaccudgukaums n
NPOUCXOXAEHME.

29. MTnubl. OcobeHHOCTU opraHM3auumn, Kraccuukaumsa u nNPOUCXOXKAEHUe
nTnL.

30. Mnekonutatowme. OcobeHHOCTU oOpraHuMsauuu, Knaccudukauus un
npovcxoxaeHve. AgantuBHble OCOBEHHOCTU MIEKONUTAIOLLNX.

Mo Hay4yHoM cneuunanbHocTU 1.5.14 QHTOMONOINA

1. OHTOMOSIOMMA Kak Hayka: npegmMeT 3HTOMOSIONMWU, pPoflb HaCceKoOMbIX B
npupoae un Nx 3HadeHue Ong YenoBeka.

2. Wctopnsa  9HTOMOMNOrMW, OCHOBHble  [OCTMXXEHUS  MUPOBOW U
0TEeYeCTBEHHOWN 3HTOMOJSIOTUMN.

3. CTtpoeHuve Tena HacekombIX. [logpasgeneHve Tena Ha oTAenbl U CErMEHTHI.

4. [MoKpOBblI HacekoMbIX U UX yHKUMKU. CTpoeHne N XUMUYECKUA COCTaB

KyTUKynbl. Ponb KyTWKynbl B KadecTBe (pmM3nm4eckoro n usnonornyeckoro 6apbepos.
CTpykTypa, NMUrMeHTHasa oKpacka, KyTUKYIsSpHble BbIPOCTbI U BONOCKWU, CTPYKTypHasa u
MOKPOBOB.

5. OCHOBHblE TUMbI POTOBLIX annapatoB (rPbI3yLLMIA, NNXKYLLE-COCYLLUN,
kontoLe-cocywmm). MNMpucnocobneHns K npuemMy Xnakom NuLLM B pasHbIX 9KONOTMMYeCcKnx
rpynnax. AHTEHHbI, OCHOBHbIE N Cneunannu3npoBaHHbIe TUMbl aHTEHH.

6. pyOHble cermeHTbl U kKoHevyHocTU. CTpoeHune rpygHoro otaena. OCHOBHbIe
MbILLLbI FPYAN.

7. OCOBEHHOCTN CTPOEHUSI TeHUTanbHbIX UM MOCTFEHUTarNbHbIX CErMeHTOB
HacekoMbIX. [oMonorus npuaaTkoB OpHOLLIKA.

8. ®PyHKUMOHAmNbHbIE TUMbl KOHEYHOCTEM U WX cheuvanuM3aumsi B CBSI3U C
06pa3om XXN3HM.

9. Kpbino, ero ctpoeHne n npoucxoxaeHne. CouneHeHne Kpbina C Terom.

PaboTta neTtaTenbHOM MycKynaTypbl.

10. MuweBaputenbHbli annapat. CTpoeHWe nueBapuTENlbHON CUCTEMBI.
Mopdonornyeckme, rmcTonorM4eckne u yrbTpacTpyKTypHble OCOBEHHOCTM nepeaHen,
cpenHeN 1 3aQHEN KULLIKN.

11. [ObixaHue. TpaxenHoe AblXaHWe Ha3eMHbIX YNEeHUCTOHOMMX. OCoBeHHOCTH
AblXaTenbHON CUCTEMbI HacekoMbIX. CTpOeHne TpaxemHon CUCTEMDI.

12. KpoBeHocHasi cuctema HacekombiX. Cneumdurka KpOBEHOCHON CUCTEMBI,
CTpOEeHue 1 nHHepBauusa cepaua. Lmpkynsaums kposu. CoctaB u OyHKLMA reMonnumMabl.
MepukapgnanbHble KNeTKW.

13. BbigenurenbHasa cuctembl. CTpoeHme n pyHKUMS ManbnurneBblX COCYA0B,
nabuwaneHble xenesbl. HedpouuTbl n gpyrne opraHbl HakonneHusi. opmMoHanbHas
perynsaunsa akckpeuunn. 2Kuposoe Terno, ero CTpoeHne 1 HasHadeHune. XKuposoe Teno Kak
NCTOYHUK MeTabonmyeckom Boabl.
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14. HepBHas cuctema. O6wmin NnaH CTPOEHUA N OCHOBHLIE NOAPA3AENEHNS.
@DYHKUNN TOSNOBHbIX, FPYAHbIX U OptolwHbIX raHrnueB. OpraHusaums nepudepmnyeckon m
CUMMNATUYECKON HEPBHOM CUCTEM.

15. CTpoeHne opraHOB 3peHUsi HacekoMbIX (CrOXHble W NpOCTble rnasa,
popcanbHble U natepanbHble rnasku). ObpasoBaHve u3obpaxeHna B (PaceTOYHbIX
rnasax. LiBetoBoe 3peHue.

16. WHCTUHKTBI U pedonekcbl HacekoMblX. OpueHTauusi BO BPEMEHU W
npocTpaHcTBe. CurHanmsauus y HacekoMbIX. 3BYKOBasi M XMMMUYECKasi KOMMYHUKaLMS.
CeHcopHble OCHOBbI yNpaBreHnsa NoBeAeHneM HacekoMbIX: NMPUHLMMNBLI U NOAXOAbI.

17. TpecoumanbHbii ypOBEHb OpraHM3auumn Hacekombix (arperauusi, 3abota o
notomctee). CrnoxHble ¢opmbl noBegeHua Hacekomblx. OpraHmsaums coobuiecTs
HaCEeKOMbIX.

18. Tlonosasi cuctema n pasmHoxeHue. CTpoeHne NnoroBon CUCTEMbI caMua 1
CaMKu.

19. BOmMbpunoHanbHoe pa3sBuTne, MeTaMopdo3.

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

21. T[opmoHanbHasa perynsauma metamopdo3a M guanaysbl. OHOOKPUHHbIE
opraHbl  HAaCEKOMbIX: HENPOCEKPETOPHbIE  KMETKW, NpoTOopakalnbHble Kenesbl,
npunexawme Ttena. HenporopmoHbl, 9KOAW3OH, HBEHUMbHLIA TFOPMOH; WX pPOSfib B
ynpaBneHnn XXn3HeaeaTeNbHOCTbIO HACEKOMbIX.

22.  [TlpyHUMMbI 300510MMYECKON CUCTEMATUKU. 3HAYEHMEe cucTemaTukm Ons
NPUKNagHOM 3HTOMOJIOTUMN.

23. Cucrtema coBpeMEHHbIX HAaCekoMbIX, AefeHne Ha nepBuYHOBECKPbINbIX U
KpblNnaTblX, CKPbITOYENOCTHbIX W OTKPbITOYENOCTHbLIX. POLACTBEHHbIE OTHOLUEHUS
OCHOBHbIX OTPSIAOB.

24. [peBHekpblnible HacekoMble. XapakTepucTuka oTtpsgoB Odonata wn

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

26. [emunTepomaHble HAacekoMble. XapakTepucTuka oTpsaga Hemiptera
27. HeyponTepougHble HacekoMble. XapakTepuctmka otpaga Neuroptera.
28. KoneontepougHble Hacekomble. XapaktepucTtuka otpsaa Coleoptera.
29. MekonTtepougHble Hacekomble. Xapaktepuctuka otpsaa Lepidoptera.
30. XapakTtepuctuka otpsga Hymenoptera. CounanbHble HaceKOMbIE.

Mo Hay4yHoM cneunanbHocTn 1.5.7 NeHeTukKa

1. 3aKOHOMEpPHOCTU  HacnegoBaHWA  MNPU3HaKoB, YCTaHOBMEHHble [
Menoenem.

2. Tuvnbl B3aUMOOENCTBUS annenbHbIX W HeannenbHbIX T[EHOB, WX
MOSEKYNAPHbIE MEXaHU3MBbI.

3. OcCHOBHblE MOMOXEHNA XPOMOCOMHOMW Teopun HacnencTtBeHHocTn T.
MopraHa.

4, lMporamHoe, CMHramHoe 1 anuramHoe onpegeneHne nona. XpoMOCOMHbIN

MeXaHU3M oripeaesieHnd nosjia Ha npuMmepe 4yerioBeka n NTuu. MexaHnam onpeaneneHns
nonay oc u n4yer.

5. HexpomocomHasa HacnegCcTBEHHOCTb.

6. Tunbl HacnNegCcTBEHHOW U3MEHUYUBOCTH.

7. XapakTepuctvka reHHbIX U XPOMOCOMHbIX MyTauun. Tunbl FEHOMHbIX
MyTauun.

8. CoBpemMeHHast Teopusi reHa. Tunbl reHoB. Mo3anyHoe CTpOeHune reHoB y

ayKapwoT.
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9. AnbTepHaTUBHbIN crinancuHr. MaTtpuyHasi akTUBHOCTb reHOB.

10. ["eHeTn4ecknn Kog n ero CBOMCTBA.

11. Cnocobbl penapauun nospexgeHun [OHK. HacnepctBeHHble ©onesHu
YyenoBeKa, CBA3aHHble C HapYyLUEeHWEM CUCTEM penapaumu.

12. WHTtepcpepeHuns PHK —  peryndauua  akcnpeccunm  reHOB  Ha
NOCTTPaHCKpUNLUMOHHOM ypoBHe. icnonb3oBaHne PHK nHtepdepeHumnn B reHeTUHECKNX
nccnegoBaHusix n buomeguumHe.

13. TleHHas wuvHxeHepus. OcCHOBHble 3Tanbl CO3[4aHWUS  TPaHCrEeHHbIX
OpraHn3mos.

14. KapTupoBaHue reHoma: LMTONOrMyeckne, reHetudeckme n dusndeckme
KapTbl XPOMOCOM, NPUHLUUMNBI UX MOCTPOEHUS.

15. MonekynspHole  mapkepbl  OHK.  TOP®-mapkepbl.  Mwukpo- u
MUHUCaTENNNTLI. PUHIEPNPUHTUHI KaK MeTOo 4, MAEHTUMUKALUKN JINYHOCTN.

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

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

18. Metunuposanue [QHK. AHTUpeCTpukuus.

19.  KneTouyHbln (MUTOTUYECKMIA) LMK N ero perynauus.

20.  MwuT03 (KapnOKMHE3) 1 ero Buonornyeckoe 3HavyeHue.

21. Menos u ero Guonorn4eckoe 3HadyeHue.

22.  KpoccuHroBep, ero buonormyeckoe 3HaveHue.

23.  OcobeHHOCTM reHoMa y NPOoKapuoT.

24.  OpraHusaumnsa reHoMa aykapuor.

25. XpOMOCOMbI BbICLUNX 3yKapuoT. Tpu Tuna Xxpomocom no HasawuunHy.

26. XpomaTuH, ero opraHuM3auma 1 fiokanmsauns B KrneTke.

27. YdyeHue 4. [apBnHa 006 M3MEHYMBOCTM U HAcneacTBeHHOCTU. Popmbl U
NPUYNHBI N3MEHYNBOCTM.

28. Cenekumss kak Hayka. Bknag akag. H.W. BasunoBa B passButue
reHeTUYEeCKMX OCHOB Cenekuun.

29. MexaHuam pennukaummn OHK.

30. TeHeTuka nonynaumn. 3akoH Xapau-BanHbepra. dakTopbl, OKasbiBatoLme
BNUSIHWE Ha YacTOTYy annenen n reHoTUNoB B NONYMALMN.

Mo Hay4yHoW cneunanbHocTn 1.5.19 NouBoBeaeHue

1. MecTo 1 ponb no4Bbl B 6uocoepe.

2. MwuHepansbl, crnaratowme TBepayto gasy noys. NepBuyHbie MUHeparnbl, X
OCHOBHbI€ Tpynnibl.

3. OcCHOBHbIE Tpynnbl BTOPUYHBLIX MWHEPAriOB: COSM, OKCUAbI, annogasbl,
rMMHUCTbIE MUHEparnbl.

4, OpraHu4yeckoe BeLecTBO NoyB. CTOYHMKM NOYBEHHOrO rymyca. lNoHsaTue
O MUHepanusaumm n rymmdumkagmn.

5. BrivsiHme BHeLWHUX yCroBuMi Ha NpoLecchbl TpaHcopMaLmm OpraHN4eCcKoro
BellecTBa.

6. MouBeHHLIM pacTBOp M hakTopbl, onpegensawuwme ero coctas. Cocrtas
NOYBEHHOrO pacTBopa, ero KNCNOTHOCTb U LLENOYHOCTb.

7. MornotutenbHas cnocobHOCTb No4B. Buabl nornoTuTenbHOM CNocoBHOCTH
noyB. NoYBEHHbIN NOrnoLLaoLWmni KOMMEKC.

8. AKTyanbHas M noTeHumanbHas Mno4YBeHHast KUCNOTHOCTb. OBMeHHasa wu

rmgponuTnyeckas KMCnoTHoCTb. LLenoyHocTb noys. BydepHOCTb NoYyB.
9. 'paHynomMeTpryecknin cocTaB MOYB, ero BfMsiHME Ha NOYBOoOOpasoBaHue n
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CBOMCTBA MNOYB.

10. Crpyktypa no4s. PakTopbl arperMpoBaHMA  MNOYBEHHOW  Macchbl.
CuctemaTumka NOYBEHHOW CTPYKTYPbI U ee ANarHoCTUYeckoe 3Ha4YeHue.

11. ToHsTMe 0 NoYBEHHbIX ropm3oHTax. ObpasoBaHMe NOYBEHHbLIX TOPU3OHTOB,
NX OTNIMYME OT NNTONOrNYECKMX cnoes. CnuctemaTmka NOYBEHHbLIX TOPU3OHTOB.

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

13. O6bwas cxema noyBoobpasoBaHus. CTaguMHOCTL NOYBOOGPA30BaHUS.

14. Pexumbl noyBoobpasoBaHus. BoaHbin pexum noys. Bo3gyliHbI pexnm
noys. TensoBon peXxnum no4s.

15. lMnopopoane noys. [lloHATME O noYBeHHOM nnogopoann. Kateropum
NoYBEeHHOro nnogopoand. dakTopsbl NI0AOPOAUS NOYB.

16. ®aktopbl no4yBoobpasoBaHus. B.B. [JokyyaeB u yyeHuMe o0 dakTopax
no4ysoobpa3oBaHus.

17.  Cwuctematuka noys. [loHATME O cucTemaTuke noyvs. Pasgensl cuctemaTukm

nou4B.
18. [naBHewnwwmne Tunbl Nnoys. Cnabopas3suTble NOYBLI.
19. [lepHoBbl€ MNOYBLI.
20. ['vgpomopHble NnoyBbl. BONOTHbLIE NOYBHI.
21. AnntoBuarnbHble MOYBbI.
22. [Noa3onucTbie NoYBHbI.
23. bypble necHble noyBbl (Bypo3embl).
24.  Cepble necHble NoYBbI.
25.  YepHoseMmbl.
26. ConoH4yaku, ConoHubl, Conoan
27. KawTaHOBbIE€ NO4BbI.
27.  bypble nonynycTbIHHbIE NOYBbI.
28. Ceposembl.
29. Kopu4yHeBble NoyBbl.
30. KenTtosembl 1 KpaCHO3EMbI.
Mo Hay4yHoOM cneuyunanbHocTUu 1.5.15 Skonorus
1. MoHATME 00 3KOMOrMYecKkOM MOHUTOPUHIE, ero Tunbl. buonorndeckui
MOHWUTOPWHT, ero popmbl.
2. 3aKOoHbI 9KOSOrnun.
3. MoHatne o6  skonormyeckoMm  daktope.  Knaccudmkaums — ux.

NHTeHCUBHOCTL gencTtena paktopoB. ONTUMYM, MUHUMYM, MakCUMMyM. JKorornyeckas
BalieHTHOCTb.

4. CBeT Kak 3akOHOMepHoO-nepuoaunyveckum daktop. dotonepuon, ero
3HaveHue. KopoTkogHEBHbIE U ANMHHOAHEBHbIE (DOPMbI XKUBOTHBIX U PaCTEHUMN.

5. YyeHne BepHaackoro o buocdepe.

6. TepmanbHbll  pakTop. TepmanbHble cTpecchbl. [pynnbl  XMBOTHBIX,
obnagarowmx n He obnagarLmx TENNOKPOBHOCTLIO.

7. BrnaxHocTb Kak akonorndeckun gpaktop. AganTuMBHbIE TPYMMbl pacTEHUA K
drakTopy BNaXXHOCTU. AdanTauum XXMBOTHbIX K (0aKTOPY BAaXHOCTW.

8. CwuHakonorug. NpegmeT nccnegoBaHuii 3Toro pasgena akosnoruu. MNonatmne

«BbuoueHo3», ero  MNpPOCTPaHCTBEHHO-BPEMEHHas  XxapaktepucTuka.  Bupgosoe
pa3Hoobpasme kak 0CHoBa HOpMaribHOro (PyHKUMOHMPOBaHUA GuoueHosa. Tunbl cBA3en
B OmoueHo3se.

9. MoHaTMs 06 oakocucteme u  BuoreoueHose, WX MPUHUMNMATbHbIE
XapakTepuctukn. @PyHKUMOHAamNbHbIE CcOCTaBngawLwWwme 3KkocucteM. [loTok aHeprum.
[omMeocTas 3KoCUCTEM, €ro TUMbI.

10.  TexHoreHHble BO3AeNCTBUS Ha Buocepy 1 NyTn 3amTbl OT HUX.
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11. loHsaTMe o npoaykTuBHOCTW. lNMepBuYHaAs M BTOpUYHAA NPOOYKTUBHOCTb.
Mupamngpel yucen, Guomaccol, IHepruu.

12. Buocoepa, ee cTpyktypa. PyHkumMM Guoccepbl. CoBpeMeHHasa cTpaTerus
OoXpaHbl NpUpoabl.

13.  Knaccudwmkaums m MHTEHCUBHOCTb OEWCTBUSI 9KONOrMYECKnX (pbakTopos.
OnTUMYM, MUHUMYM, MakCUMyM. JKOJTOrMyeckast BarieHTHOCTb.

14.  3akoH JInbuxa. Jlumutupytowme daktopbl (orpaHudmBatoime) akTopsi.
3akoH TonepaHTHocTU Lendopaa.

15.  [Mpwu3sHaku n ypoBHWM OpraHmM3aumm XnMBonM Matepumn.

16.  Xummnyeckui coctaB brocgepbi.

17. MoHAaTMe o0 xun3HeHHOM (popme. CyllecTByOLWME Knaccudukaumm.

18. PerynsauuMs  4MCneHHOCTM  Nonynauun.  JKONorMyeckne  crpaterum
BbPKMBAHUSA NONYNALMNA.

19. CrTpyKTypa 1 yHKUMOHUPOBaHNE akocuctem. MNMoTok aHeprun. FomeocTtas
9KOCUCTEM, €ro TUMbI.

20. [OunHamwuka akocuctem. [NpnpoaHble SKOCUCTEMBI.

21. buonormyeckasa nNpoAyKTMBHOCTb  3kocucteM. [Mupamugbl  yucen,
Buomaccel, aHeprun.

22.  KpyrosoporT BeLlecTB B 6uocdepe.

23.  [NpupoaHble pecypcbl, MOTMBbI paLMOHanNbHOro NPUPOAONONb30BaHNS.

24.  PauumoHanbHOe npupoaonosib3oBaHMe U oxpaHa Npupoabl.

25.  AHTponoreHHoe Bo3gencTBue Ha bruocdepy.

26.  OKonornyeckue NocrneacTBUS 3arpsa3HeHNss aTMOCHEPHOro Bo3ayxa.

27.  DKonorunyeckue nocrneacTBust 3arpsasHeHnst rmapocaepobl.

28.  CoBpeMeHHble npoLecchl Aerpagaunn pactuTenbHOro U XXMBOTHOMO Mupa
N 3awmnTa BMoTNYECKNX coobLLEeCTB.

29. Ocobo oOxpaHsieMble MPUPOOHbIE TEPPUTOPUN KakK aKTop OXpaHbl
BropasHoobpasus.

30. CoxpaHeHune buopasHoobpasns. KpacHble kHurn. MNMpupogHbie KagacTpsbl.

4. Kputepumn oLeHKM 3HaHUIW NO UToram caaym aKkzameHa

KonnuyectBo 6annos Kputepun

81-100 1. TlonHO packpbITO coaepxaHne wMartepuvana B 0O6bEMe
nporpaMmmbl BCTYNUTENBHOIO 3Kk3aMeHa B acrvpaHTypy.

2. Yétko n npaBunbHO [faHbl OMpederieHnss U pPackpbITo
coepxxaHve matepuana.

3. OTtBeT caMoCTOATEMbHbLIN, NpPUM OTBETE MUCMNOSIb30BaHbI
3HaHUA, NpMOBpPETEHHbIE paHee.

4. CdopmMupoBaHbl HaBbIKM UCCNEeAOoBaTENbCKON OEATENBHOCTH.

61-80 1. PackpbITO OCHOBHOE coaep)aHue martepuana B o6bEME
nporpaMmmbl BCTYNUTENBHOIO 3K3aMeHa B acnupaHTypy.

2. B oCHOBHOM npaBunbHO AaHbl onpeneneHust, NOHATUS.

3. Matepman wn3noxeH HeENOMHO, AONYyLEeHbl HEeTOYHOCTMU,
HapyweHa nocnenoBaTeNibHOCTb — M3NOXeHus.  [JonyuieHsbl
HebonblNe HEeTOYHOCTM nNpu BbIBOAAX M  UCMNOMb30BaHUU
TEPMUHOB.
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4. TpakTuyeckne HaBblk1 HETBEPAbLIE.

30-60 1. YcBOEHO OCHOBHOE cofepkaHue maTepuana, HO U3NOXEHO
dparmeHTapHo, He Bceraa nocnegoBaTesbHO.
2. OnpepgeneHna n NOHATUA OaHbl HE YETKO.
3. [JonyueHbl ownbBKM Npu NPOMEXYTOYHbIX MaTeMaTUYEeCKUX
BblKMnagKkax B BblBOAAX.

4. TlpakTuyeckue HaBblku criabble.

0-29 1. OcHoBHoOe cogepxaHne y4ebHOro matepuana He packpbITo.
2. OnpefgeneHnsa n NOHATUA He OaHbl.
3. [onyuieHsbl rpyobie OLUNOKM B onpeaeneHusx,

[loKkasaTenbCTBa TEOPEM He NpoBeaeHo.
4. OTCyTCTBYIOT HaBblKN UCCNeaoBaTENbCKON AEATENBHOCTHU.

BcTynutenbHble  uUcnbITaHUs MOryT MPOBOAMTLCA KaK B OYHOM, Tak W
ANCTaHUMOHHOM popmaTe. KOHTPONbHO-N3MepUTENbHbBIN MaTepuan COAEPXUT Mo TpU
BOMpOCa Mo COOTBETCTBYHOLLEN HAYYHOW cneunanbHOCTH.

Ha BbinonHeHMe Bcex 3agaHumn oTBoauTcsa 3 Yaca.

lMepea Havanom BCTYNUTENbHOMO WUCMbITaHUA B o0b0A3aTenbHOM nopsiake
NpoBOAUTCA NMAEHTUMKAUNA NIMYHOCTM NOCTynaroLwero no gortorpadum B JOKYMEHTE,
yAOCTOBEPSIOLLEM MMYHOCTL (NacnopTe).

ABUTYpMEHT gormkeH Ha nucte 6enon 6ymarn opmaTta A4 N3NOXUTb OTBET Ha
Kaxabl M3 BONpocoB. [1py ANCTaHUMOHHOMW (bopme npuema dk3aMeHa MOCTynaroLni
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 0g00OpeHa pelleHMeM YYEHOro coseTa
Meauko-brnonorndeckoro dakynsteta (Mpotokon Ne12 ot 17.12.2024).



