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Mporpamma BCTYNUTENBHOTO 3K3aMeHa B acnuMpaHTypy MO HanpaBleHuto
BGuonornyeckne Haykun paspaboTtaHa Ha ocHoBe ®PIOC no HanpasnexHuto BUOJIOMMA n no
cneunanbHoctn BUOJIOIMA.

Mpodunb (cneunanbHocTb) Buodumsnka 03.01.02

MpeameT n 3agaun Guocpmsmkn. bBronornyeckme n cusmonornyeckne NpoLeccol u
3aKOHOMEPHOCTU B XMBbIX cuctemax. MeTtogonornyeckme BONPoCcbl BUOU3MKN.
NcTtopuss passButuss oteyecTBeHHON O6uodunamkn. OCHOBHblIE OCODEHHOCTU KUHETUKU
Buonormnyecknx npoueccos. OnnucaHne gUHaAMUKN BUONOrMYECKMUX NPOLLECCOB Ha A3blKe
XUMUYecKon KuHeTukn. MaTtematnyeckne wmogenu. 3agayunm  MaTeMaTU4ecKoro
mMogenupoBaHua B 6Guonorun. OOLWMEe NPUHUUNBI MOCTPOEHUS MaTemMaTU4eCKUX
mogenen 6Guonorndecknx cuctem. [loHATME ageKkBaTHOCTM MOAEeNnu peanbHOMY
obvekty. [duHamnyeckne mogenn 6uonornyecknx npoueccoB. JIMHENHble "
HenuHenHole npoueccbl. CTaunoHapHble  COCTOSIHMA  BUONMOrMYECKNUX  CUCTEM.
MHOXEeCTBEHHOCTb  CTaUMOHApPHbIX  COCTOSAHMW.  YCTOMYMBOCTb  CTaUMOHApPHbIX
coctosiHun. Mopenu TpurrepHoro Ttuna. [lpumepbl. CunoBoe u NapameTpuyeckoe
nepeknoyeHne Ttpurrepa. uctepesucHole sasneHus. KonebaTenbHble npouecchl B
Guonorun. BnuaHne TemnepaTypbl Ha CKOPOCTb peakumin B BMOMOrMYecknx cuctemax.
B3anmocBA3b  KMHETMYeCcKUX U TepMoauHamuyeckmx  napameTtpoB.  Ponb
KOH(POPMaLUMOHHbLIX CBOMCTB GuononumepoB. MembGpaHa Kak yHUBepCarbHbIv
KOMNOHEHT ©Ouonormyecknx cuctem. PasButne npencraBneHMm O CTPYKTYPHOW
opraHusauun membpaH. XapakTepuctvka MemOpaHHbIX OenkoB. XapakTepucTuka
MeMbpaHHbIX NUNUAoB. [uMHaMunka CTPYKTYPHbIX 3feMeHTOB MemOpaHbl. bernok-
nunugHble B3anmoaenctems. Boga kak coctaBHOM anemeHT 6GuomembpaH. MoagenbHble
MeMbpaHHble cuctembl. MOHOCIION Ha rpaHuvue pasgena ¢as. bucnonHole membpaHsbl.
MpoTteonunocombl.  PUBNKO-XMMUYECKME  MEXaHU3Mbl  cTabunusauum  mMembpaH.
OcobeHHOCTU (a30BbIX MepexogoB B MeMOpaHHbIX cucTemax. BpalwaTtenbHas wu
TPpaHCNSAUMOHHAA NOABWXHOCTb dpocchonunuaos, onun-gonon nepexoasbl. [NoaBMXHOCTb
MeMbpaHHbIX 6enkoB. BrivsiHMe BHELWHMX (3KONOrMyeckmx) akTopoB Ha CTPYKTYpPHO-
PYHKUNOHasbHbIE XapaKTepUCTUKN BuomembpaH. NoBEpXHOCTHbIV 3apad MeMOpPaHHbIX
CUCTEM; MPOUCXOXAEHME BNEKTPOKMHETUYECKOTO NoTeHunana. fAsneHne nonspusauuu
B meMbpaHax. CBoboaHble pagukanbl Npu LEMHbIX peakuMax OKUCIEHUS NUNnOoB B
MeMbpaHax u apyrmx KnetouHblx cTpykTypax. ObpasoBaHMe CBOOOAHbLIX paaukanosB B
TKaHsX B HOPMe W Mpu natonorndeckux npoueccax. Ponb akTUBHLIX hopM Kucnopoaa.
AHTUOKCMAAHTbI, MexaHu3M Ux Ouonoruyeckoro gencteBusi. EcTtecTBeHHble
aHTUOKCUAAHTbI TKaHeN n ux Guonormyeckas porib. OCHOBHbIE TUMbl COKPATUTENbHbIX
N NOOBWXHBIX cucTeM. MonekynspHble MexaHu3Mbl MOABMXHOCTU  BerikoBbIX
KOMMOHEHTOB COKpaTUTENbHOro annapaTta mbiw,. MpuHumnbl npeobpasoBaHns aHepPrum
B MEXaHOXUMUYECKUX CuUcTemMax. TepMoAMHaMW4yeckue, aHepretTudeckne u
MOLLHOCTHbIE  XapaKTEepPUCTUKN  COKpaTUTENbHbIX  cUCTeEM.  DYHKLMOHUPOBAHME
nonepeYvyHonosiocaTon Mblwubl N03BOHOYHbIX. Mogenu Xakcnu, dewepesckoro, Xunna.
lopmoHanbHaa peuenuus. OOWMe 3aKOHOMEPHOCTM B3aUMOOEWCTBMS NUraHOoOB C
peuenTopamn; paBHOBECHOE CBA3bIBaHWE rOPMOHOB. Porb CTPYKTYpbl NnasmaTu4ecKkomn
membpaHbl B npouecce nepefadn  ropmMoHanbHoro  curHana. Peuentop-
OnocpefioBaHHbIA BHYTPUKIETOYHbIN TpaHcnopT. [peacraBneHns O UMTONNasMeHHo-
afepHoOM  TpaHcriopTe. MeToabl  uccrnegoBaHUs  rOPMOHarbHbIX — PELenTOpOB.
CeHcopHag peuenuus. Npobnema conpsXXeHnss Mexay nepBuYHbIM B3auMOAenCcTBUEM
BHELLIHEro CTMMyna C peuenTopHbiM cybCcTpatoM W reHepaumen peuenTopHOro
(reHepaTopHoro) noteHumana. OOwWMe npeacTaBneHUd O CTPYKType U YHKUUK
peuenTopHbIX KNeTok. MecTo peuenTopHbIX NpoLeccoB B paboTe CEeHCOPHbIX CUCTEM.
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BsaumopencTeme KBaHTOB C MOSEKyfiaMmun. 3BOSTHOLNA BOSTHOBOIO NakeTa u pesyrbTaTbl
deMnTocekyHOHON cnekTpockonuu. MNMepBuyHblie oToxmmmudeckme peakumm. OCHOBHbIE
ctagum  oTobuonorumdeckoro npouecca. MexaHuambl  ¢poTOBMONOrNYEeCKUX M1
doToxmmmyecknx cragun. KnHeTuka oTOXMMMYecKnx npoueccoB. [lpobnema
pasgeneHns 3apsagoB M NepeHoca 3nekTpoHa B MNepBUMYHOM  (hoTOBMONOrm4yeckom
npouecce. Porb 3MeKTPOHHO-KOH(OPMAUMOHHbBIX B3anmMogencTsun.  AganTtaums,
YCTOMYMBOCTb M HAOEXHOCTb OMONOrMYECKUX CUCTEM Pa3HOro YPOBHA OpraHu3auum:
KNeToK, opraHM3MoB, nonynsumi. PasHoobpasne oTBETHbIX peakuui MHOANBMOYYMOB B
KNeToYHbIX aHcambnax wu nonynauuax. Knaccudwukaums Bosgencteui. Cnabble
(dboHOBLIE)  BO3gencTBus.  Kocmumuyeckne M nepuogumyeckme  BO3OENCTBUS.
EcTecTBeHHbIV pagnaumoHHbIN (hOH 1 ypoBeHb pagdoHa B cpefe. MNpobnema 030HOBOM
Ablpbl. OM-13ny4yeHns KOCMUYECKUX U 3eMHbIX MCTOYHNKOB. MarHuTHble nona ConHua,
3Be3q, ranaktuk u gpyrux obbvektoB BceneHHown. LIMknbl CONMHEYHOW aKTUBHOCTU, WX
BNusiHMe Ha 3emnto. CeeT 1 Guoputmbl. buonornyeckne yacol. [Jenctesme onTUYECKOro
nanydyeHus. dotocmHtes B Mope. [NpuymHbl NMMMUTUPOBaAHUS MEPBUYHON MNPOAYKLNMN.
doTonHrMbupoBaHme w doTopecTpykumda. doToperynsauma pocta  pacTeHus.
OnTunyeckne CBOMCTBA NIUCTBEB BbICLUMX PACTEHUA U CNeKTpanbHble MeTOAbl OLEHKU
YHKUMOHANBbHOrO  COCTOAHUA  (POTOCUHTETMYEcKoro annapata. [Hencrteue YO-
nanydyeHus. MonekynapHele mexaHu3mbl dpoTtonospexaeHna OHK npu gencteun YO-
N3NydYeHnss 3Komnormyeckoro pauanasoHa. KnetodHble cuctembl penapauun  OHK.
doTonoBpexaeHne un otopeakTMBaums  MUKpoopraHmamoB. KomGuHupoBaHHOE
OencTBne N3nydeHuss pasHbIX OSIMH BOMH Ha kneTky. PepmMeHTaTUBHAsA peakTuBauus.
MonekynsipHble  MexaHu3Mbl  gencteua  dotonuasbl. Obwaa  duandeckas
XapakTepuctmka  WOHU3MPYIOLWNX  u3nyyeHnn.  MsnydyeHus  Kak  MHCTPYMEHT
nccnegoBaHU CTPYKTYpPbl UM CBOWCTB MoOMeKkyn. [amMma- M peHTreHOBCKME Ty4Wn.
PeHTreHOCTPYKTYpHbIN ~ aHanus, JnyyYyeBas  YNbTPaMUKPOMETPUsS,  pagvaLyOHHO-
XUMUYeckne Metofbl. YnbTpaduonetosoe n suammoe msnyyveHus. Cnekrpockonusa B
YO un Bugumon obnactu. JlasepHas CREKTPOCKONWUSA, WUCCreaoBaHWEe 3NeKTPOHHO-
BpalLaTesibHbIX CNEeKTpPoB, (OoToOXMMUYeckMe MeToabl uccrnegosaHus. NHdpakpacHoe
nanyyeHne, WHgpakpacHas cnekTpockonus. Papguovactotel: CBY, YBY, BY, Hu4.
MwukpoBonHoBasa cnekTtpockonud, cnektpockonua JIlMP, AMP, pgunanekTpuyeckas
CMEKTPOCKONNA, MeTOAbl 3MeKTPONPOBOAHOCTU. Wcnonb3oBaHWe pasfiMyHbiX BUOOB
N3nyyeHun B MeOuUMHEe, TEeXHWKe U  CenbCKOM  X03ancTBe. EcTecTBeHHbIN
paguaumnoHHbIN OOH M YpoBEHb padoHa B cpefe. [pobnema o3oHoBOM Abipbl. IMU 1
SMIT KocMUYECKNX U 3EMHBIX UCTOYHMKOB. MarHnTHble nona ConHua, 3Be3, ranaktuk n
apyrmx obvekToB BeceneHHon. Lnknbl ConHEYHOM akTUBHOCTU, UX BRIMSIHAE Ha 3eMito.
CeeT 1 6uoputmbl. Buonornyeckmne vaceol.

NMpuMepHbIe BONPOCHI K 3K3aMeHY:

1. Knaccudpmkauma TtepmoamHamumyeckux cuctemMm. [lepBbli M BTOPOM 3aKOHbI
TepMoanHamukn B Gruonoruu.

2. OneKTpOHHble ypoBHM B Brononmmepax. OCHOBHbIE TUMbl MOSNEKYNAPHbIX
opbuTanen n aNeKTPOHHbIX COCTOAHUI, TT-3NEKTPOHbI, SHEPrUs Aenokanmsaumnn.
Cxema ABNOHCKOro Ans CROXHbIX MOMEKYI.

3. KuHetnka  pepmeHTatmBHbIX  npoueccoB.  OcobeHHOCTM  MexaHM3MOB
depMeHTaTUBHbLIX peakuui. NoHaTne o pusunke epMeHTaTMBHOro Katanuaa.

4. Makpomoriekyna kKak OCHOBa opraHmsauum 6umocTpyktyp. CraTuctmyeckumn

Xapaktep KoHopmauumn 6Guononnumepos.

OcobeHHOCTN NPOCTPAHCTBEHHOW OpraHmn3auumn 6enkoB N HyKIEMHOBLIX KACIIOT.

MexaHn3mbl MUrpaLmm 3HEPrnn: Pe3OHAHCHbIN MEeXaHW3M, CUHITIET-CUHINETHbIN

N TPUNNET-TPUNNETHbLIA NEPEHOCHI, MUrpaLmMsa SKCUTOHA.

7. Xapaktepuctvka MemOpaHHbIX 6enkoB. Xapaktepuctmka MemMOpaHHbIX NMnnaos.
[OnHamuka CTPYKTYPHbIX 3NeMeHToB MeMbpaHbl.
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[MaccuBHbIM M aKTUBHBIN TPAHCNOPT BELLECTB Yepe3 MeMOpaHbI.

MoTteHumnan pgencteus. Ponb noHos Na v K B reHepaunn noteHumana gencTsus B

HEPBHbIX W MbILIEYHbIX BOMOKHAxX; ponb uoHoB Ca?* u ClI° B reHepauuu

noTeHuMana gencTena y opyrux o6bekTos.

10.Ponb  CTpykTypbl nnasmatuvyeckon wmembpaHbl B npouecce nepegayu
rOpMOHarbLHOro curHana.

11.0kucnutenbHbln  cTpecc. MonekynspHble  MexaHu3Mbl  MoBpexaaroLero
OencTBus kucrnopoga.

12.OCHOBHbIe cTagmm doTobmonormyeckoro npouecca. MexaHun3mbl
doTobMonornyecknx n PoToXMMUIECKUX CTagun.

13.doTOXMMMYECKME peakumn B Benkax, nunugax u HyKInemHOBbIX KACOTax.

14.MNpsamoe penctsne pagnaumm Ha epmeHTbl, 6enku, HyKNneuwHoBble KUCIOThI,
nunuabl U yrnesonbl.

15.AHann3 MexaHn3MoB JTy4eBOro NOBPEXAEHUS KIETOK.

©
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Mpodumnb (cneunanbHocTb)brnoxumusa 03.01.04

MpeameT GUoNorM4ecKon Xmmmm, ee MecTo B CUCTEME ECTECTBEHHbIX HaYK.
Benkn. AMuHOKMCNOTBI M KX cBoncTBa. [lepBuyHas cCTpykTypa 6enkos, npupoga
nenTngHonm cBs3W. BTopuuHasa cTpyktypa 6enka (a-cnupanb, B-cnown). TpeTuyHas
CTpykTypa ©6enka, AomMeHbl UM dongbl. YeTBepTnyHaa  CTpykTypa  Gernka.
BaaumopencTteuda, obecneumBaroline CTPYKTypy O€enkoB (MOHHble B3aMMOAEWNCTBUS,
BOOOPOAHblE  CBA3W, rMAPOdOBHbIE B3aMMOOEncTBuS, AUCYNbdUAHbIe CBA3WN).
OcobeHHOCTU  CcTpoeHns MeMbpaHo-CBA3aHHbIX 6enkoB.  CTpyKTypHble  6erku
(konnareH, kepaTuHbl). KoHdopmauMoHHas CTabunbHOCTb W MNOABWXKHOCTL Genka.
HeHaTtypauua ©Genka u npobnema ee obpatumocTn. B3ammopencteume 6enkoB U
HWU3KOMONEKYNAPHbIX NUraHaoB (MMOrnobuH, reMornobun).

depmeHTbl, UXx OCOBEHHOCTU Kak 6uokaTtanusatopoB, Ouonormyeckasi porb.
CTpoeHue epmMeHTOB, akTUBHble LeHTpbl. MexaHu3M epMeHTaTUBHOro Katanusa.
YpaBHeHne Mwuxaanuca-MeHTeH. [paduyeckme metoabl aHanm3a dpepMeHTaTUBHbIX
peakunn. OU3NYECKUN CMbICN KOHCTaHTbl Mwuxaanuca. MakcumaribHble CKOpPOCTU
epMEeHTATUBHbLIX  peakuun. AKTMBHOCTb W  4ucna obopoToB  (PEePMEHTOB.
CneunduyHOCTL  (PepMeHTaTUBHOIO  KaTanuaa. WMHrmbuTopsl ©n  akTtuBaTopbl
depmeHToB. OBpatMmocTb depMeHTaTMBHOro katanus3a. Kodpaktopbl. Perynaums
depMeHTaTUBHOrO Katanusa. WM30- n annocrepuyeckoe CBs3blBaHWE nUraHgoB-
perynsatopoB ¢ 6enkom-pepmeHToMm. KoonepaTtmeHble addekTbl B hepMeHTaTUBHOM



KaTanuse. N3oepmeHThI. MexxayHapoaHas Knaccudukaums depMeHTOB.
Cneuundomyeckas nokanunsaumsi GepmMeHTOB B KNeTKe.

HykneuHoBble kncnotbl. CTpoeHWe HYKNeWHoBbIX KucnoT. [lypuHoBblE W
NMMPUMUOMHOBBIE  OCHOBaHWA.  YrneBOAHble  KOMMOHEHTbl.  MoOHOHykneoTuapl.
HykneosngmoHo-, au-, tpudocdatel. AT n ee pyHkuuun. JHK n PHK, nx ctpyktypa n
dyHKUMKU. TlpuHUMN KOMNNeMeHTapHOCTM U ero buonornyeckas pornb. Pennukauus,
atanbl cuHTe3a [AHK wun depmeHTbl, ocyllecTBnaOWME MpoUecc penvkaumn.
Pennukauna nuHenHon wn konbueson [OHK. TpaHckpunuma wn npoueccuHr PHK,
depMeHTbl 1 PaKTopbl TPAHCKPUNLMK, 3Tanbl TPAHCKPUNLUMK U npoueccuHra. Otnnyng
npouecca TPaHCKPUMNUMM Yy NpoKapuoT U 3ykapumoT. PyHKLMOHaNbHAA 3HAYMMOCTb
oTaenbHbix ydactkoB [OHK. TeH, uucTpoH, onepoH. [lpuHuunel perynaumm
TpaHckpunumn. XpoMmocombl. CTpyKTypa XxpomaTuHa.

BuocuHTes 6Genka, ero OCHOBHble 3Tanbl. AKTUBMPOBAHME aMWHOKMCIOT.
TpaHcnopTtHble PHK. APC-asbl. WHdopmaumoHHas PHK u  reHeTnyeckuin  koga.
Pubocombl n ux ctpyktypa. PubocomanbHas PHK. Ctagum 6GuocuHTesa ©Oenka —
MHULUMaUnSA, arnoHraums, TepMmmHaLms.

Yrnesogbl 1 nx duonormnyeckasn ponb. Knaccmdukaumsa n HOMeHKnaTtypa yrnesogos.
CTpykTypa ©“ CBOWCTBaA MOHO- W nonucaxapngoB. KoHgopmMaumoHHble dOpMbl
yrnesogoB. BaxHenwwue npeactasutenu yrnesogoB. ObmeH yrnesogoB. Pacnag u
GuocuHTes nonucaxapuaoB. BaaumonpeBpalleHus yrneBoAoB. TpaHcdepasHbie
peakumn. AHaspOOHbLIN 1 a3pobHbIN pacnag yrneesoaoB. PasnuyHble BUabl GpoXeHnN.
Mmukonutnyeckne depmenTbl. Mnukonus. OkucnutenbHoe GochopnnUpoBaHMe Ha
ypoBHe cybcTpaTta. HukoTuHamugHble KOhepMeHTbl — UCTOYHUK BOCCTAHOBMUTESbHbIX
SKBUBANEHTOB B KNeTKe.

Jinnngbl n ux OGuonorudeckas ponb. O6wune cBONCTBaA, pacnpoCTpPaHEHME,
Knaccudukauusa n HomeHknatypa nunuaos. CTpoeHre 1 CBOMCTBa HENTPaIibHbIX XUPOB
n pocponunugos. Mukonunuabl. Cteponapl. [1pouecchbl OKUCNEHUS XKUPHbLIX KUCMOT.
BUOCUHTES XUPHBIX KUCIIOT, HEUTPASibHOro Xupa n gocdonnnUaos.

ButamuHbl, KodepmeHTbl 1M Apyrme 6Guonormyecks akTvMBHble BellecTBa. Amug
HUKOTUHOBOW KMCIOThLI. JInnoesas kucnota. PubodnasuH. AunHykneotnasl (NAD, FAD).
BuotuH. TuamuH. [MaHTOTeHoOBas kucnota, kodepmeHT A (CoA). upuaoKCUH- wn
nupungokcanbgocgatsl. AckopbuHoBas kucnota. PetnHongbl. Tokodepon. HadTo- u
YOUXUHOHBI. BMoreHHble amuHbl. AueTUnxonuH. XKeneso-nopupuHel 1 xnopodunn.
YKeneso-cepHble knactepbl. MMHeparnbHbIM COCTaB KITETOK N MUKPOSNEMEHTDI.

O6pasoBaHne AT® u [pyrmx MakpoO3pPruyeckux COeOUHEHUn B  PasnUYHbIX
npoueccax pacnaga yrnesogoB, NUNWMOOB W Op. coeduHeHUW. TepMuHarnbHble
npoueccbl  okucrieHnsi. KodepmeHTbl — MpoAyKTbl  OKUCIIUTENbHbIX  peakuun
(NAD*/NAD-H; NADP*/NADP-H; ybuxuHoH/ybuxmHon). CTpyKkTypa MUTOXOHLPUA W
nokanusaumsa KOMMOHEHTOB AbIXaTenbHOW Lenu mrekonutawwmx. [bixatensHas uenb
— npeobpasoBatenb 3Heprun (Teopus  3NEKTPOXMMMYECKOro  conpsbkeHus  [1.
Mwutyenna). ObpaTtumaa H*-ATPasa -, rmaBHOe ycTpoucTBo Ans cuHtesa ATP B
a3pobHbIX knetkax. Lutoxpom P-450 n okucnutenbHasa OECTPyKUMS KCEHOOUMOTUKOB.
®dnaBuHOBblE (epMEHTb. YOUXUHOHbI. Lintoxpombl u umtoxpomokcmpgasa. Llenb
nepeHoca 3NeKTPOHOB (OblxaTenbHada Lenb). QHepreTmyeckoe 3HavyeHme CTyneH4yaToro
TpaHCnopTa 93NEeKTPOHOB OT cybCTpaToB OKMCNEHUS K kucrnopoay. OkucnutenbHoe
docopunmpoBaHue B AblxaTesibHOM Lenu.

PerynupoBaHne u wuHTerpauma metabonumsma. KniouveBble napbl MeTtabonutos
(NAD(P)*/NAD(P)-H; ATP/ADP; Auunn-CoA/CoA; nakrat/nupysar; (J-
okcmbyTmpat/auetoaueTtar) u akTopbl, BNNAIOLLME HA UX KOHUEHTpaumn. [nsepreHums
kaTabonunyecknx n aHabonuyeckux uenen metabonuama. PerynupoBaHue akTMBHOCTU
depMeHTOB UX KOBaneHTHoOW Moaudukaumen: docopunupoBaHue, auunmpoBaHue,
ADP-pnbosunmpoBaHue. MNMpoTenHknHasbl n npotenHdoccartasbl. KackagHbid npuHUMN



perynupoBaHns oepMeHTOB. [OPMOHbI B Ka4eCTBE NEPBUYHBIX YNPaBASOLWMX CUTHANoB
meTabonuama. Peuentopbl ropMoHOB 1 G-6enkn. MexaHm3mbl U pesynbTaTbl 4ENCTBUSA
WHCYNWHA, agpeHanuHa, rniokaroHa. BTopuyHble nocpefgHuKu nepefadn CUrHasnos:
LUMKNMYeckne  Hykneotuabl, uWoHbl  Ca?*,  cocdatmgunuHosuTon.  TkaHeBsas
cneumdmnyHOCTb MeTabonuama.

NMpuMepHbIe BONPOCHI K 3K3aMeHY:
1. HykneuHoBble KNCNOTbI: CTPYKTYpa, (PU3UKO-XMUYECKME CBOMCTBA.
CTpyKTYpHO-OYHKLMOHarNbHble 0COHBEHHOCTN 6ENKOB.
MexaHu3m genctesmna epmMeHTOB.
KuHeTuka v bakTopbl, BUSIOLWNE HA aKTUBHOCTb (DEPMEHTOB.
CTpykTypa n pyHKumoHnposaHne AT®d-asbl.
OpraHunsauus v npuHUMnbl PYHKLNOHUPOBAHUS 3NIEKTPOHTPAHCNOPTHON Lenu
MUTOXOHOPUN.
OpraHunsauusa n yHKLUNOHUPOBaHWE 3NIEKTPOHTPAHCNOPTHON Lenu
XroponnacTos.
8. Ddusnko-xmmmyeckas CyLHOCTb (pOTOCHMHTE3a.
9. Buoxmmmnyeckme ocobeHHocTn accummnsaumnmn CO2y Cs- n Csa- pacTeHui.
10.TMnaHeTapHasa ponb PoTOCUHTE3A.
11. BMoxXmmus oOKNCNNTENBHOro NEHTO30dP0CEAaTHOro NYTU N €ro posib B
noaaep)kaHun aHepretTudeckoro 6anaHca KneTku.
12.00was cxema kaTabonmyecknx NpoLeccos.
13. OpraHunsaums n perynsaums umkna TpukapboHOBbIX KUCHOT.
14. OpraHnsaumsi okMcnmMTenbHoro Metabonmama n reHetTmyeckasa cuctema
MUTOXOHOPWIA.
15. XemMuno-ocMmoTnyeckasa Teopus.
16. PopMmbl 3anacaHus aHeprun: ATD, anekTpoOXMMmUYeCcKnin noTeHuman.
17.MembBpaHHble noTeHuunanbl KNeTkn. MexaHm3mbl TpaHcnopTa MOHOB.
CoBpeMeHHbIe NpeacTaBneHns o0 KaHanax, MoOHHbIX Hacocax membpaH.
18. 3akoHbl BMO3HEPreTUKMN.
19. TpaHCcnopT BeLecTB BHYTPU KINETKM.
20.CoBpeMeHHble NpeacTaBnNeHns 0 CTPYKType remornobuHa mn ero oyHKLuu.
21.MexaHun3m TpaHcrnopTa rasoB KpOBbHO.
22.AKTBHbIE POPMBbI KMCNopoa: hnanonormyeckoe aHavyeHne, perynayus
obpasoBaHus.
23.MexaHuKa n aHepreTmka MblLLEYHOro COKpaLLeHus.
24.OcHOBbl PM3MKO-XMMUYECKOW perynsuum BO3HMKHOBEHUS NoTeHumMana gencrauns
B CepaeydHOM Mbilue. DNeKTpoOMexXaHN4YeCcKoe ConpsikeHue.
25. DU3NKOo-XMMMYeCcKne MexaHn3Mbl perynsaumm temnepartypbl Tena.
26. buoxumunyeckne ocHosbl nposeneHud MNUP.
27.Porb (hUTOXPOMHOM CUCTEMBI B perynsunm npoLecca LBeTeHNa y pacTeHUN.
28. TpaHcdopmaumsa ceBeToBOW 3Heprun npu otocnHTese. Perynauma npoecca.
INurepaTtypa
1. XKepebuos H.A. bBuoxnmus: y4eb. / H.A. XXepebuos, T.H. Nonosa, B.I". ApTioxos.
— BopoHex: U3a-Bo BopoHex. roc. yH-Ta, 2002. — 696c¢.
2. KHoppe [AO.I'' buonornyeckaa xumua / O.I. Khoppe, C.. MbisnHa. — M.:
Bobicw.wk., 2000.
3. Bburoxumunga yenoseka / P. Mappu n gp. — M.: Mup, 1993. T.1-2.
4. dununnosuy KO.B. OcHoBbl Buoxumum / KO.B. dunmunnosuy. — M.: BbICLL.LLK.;
1993.
5. Nenungxep A. OcHoBbl Guoxumun / A. NleHnngxep. — M.: Mup, 1985. — T.1-3.
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Mpodune (cneunanbHocTb)®usnonorus pacrteHun 03.01.05

®dunaunorma pacteHnin - Hayka o6 opraHmsaumm n koopauHauumn PyHKLMOHANbHbIX
CUCTEM 3erieHOro pacTteHusi. PU3NKO-XMMNYECKUINA, IKONOrMYECKUN U SBOSOLMOHHBIN
acnekTbl puamonormm pacteHuin. Ee 3agaya - no3HaHWe 3aKOHOMeEpPHOCTeN
XN3HEeOEeATEeNbHOCTU PacCTEHUN, pacKpbITUE MOSNEKYNAPHbLIX OCHOB CMOXHbBIX (OYHKUUA 1
MEXaHU3MOB UX perynsauum B CUCTEME Lernoro opraHuamMa.

MeTogonornyeckme OCHOBbI putodumsnonornn. PegykKuMOHU3M, OpraHuvunsMm u
MHTErpaTu3M Kak noaxodbl K W3YyYEeHWo XuBbIX cucteM. CodeTaHue pasnuyHbIX
YypOBHeN nccnenosaHnA (CyOKNeTO4HbIN, KIeTOYHbIN, OpraHNU3MeHHbIN,
BuoueHoTU4eCKNn) kKak Heobxooumoe ycnosume nporpecca U3NONIOrMN pPacTEHWUN.
Cneuundomyeckme metoabl GUTOMOU3NONONMM KaK HaYKMW.

OBbekT M3MONOrMM pacTeHUn - IJYKAPUOTHBLIN OpPraHuM3M, OCYLLECTBNSAIOLWMN
doTOoTpOhHbIN 06pa3 xun3Hn. Cneynduka obmeHa 3eneHbiX PaCTEHUN MO CPAaBHEHUIO C
apyrumm  obbekTamu,  Xapaktepusylowmmmucsa  poToTpoHbIM  06pa3oM  XKU3HM.
Kocmunyeckas porib 3eneHoro pacTteHus.

OT1anbl pa3BuTUS PU3NONOTNN PacTEHN, NX CBA3b C OOLLUM pa3BuTnem Guonormm
N ¢ NpakTukon. OTevyeCTBEHHbIE LLKOSbI (PU3NOOroB pacTeHnin. Pusnonornsa pacteHun
- TeopeTudeckas OCHOBa pacCTEHMEBOACTBA W HOBbIX OTpacnen 6uoTexHonornu.
dusmonornyeckne OCHOBbI  MPOAYKTMBHOCTU  pacTeHui. [naBHble npobnemsbl
COBpPEMEHHON (PUTODUN3NONOTUMN.

Knetka kak opraHMsm W Kak 3reMeHTapHas CTpyKTypa MHOrOKNeTO4YHOro
opraHusama - cpaBHeHue yHkuun. Cneundumyeckme OCOBEHHOCTU PaCTUTENbHON U
XXWUBOTHOW KIeToK. ABTOTPOOHOCTb U reTepOoTPOCPHOCTb.

CTpyKTypHas opraHu3aumsi KrneTkM - OCHOBa €€ OMOXMMWYECKOW aKTMBHOCTU W
OYHKUMOHUPOBAHUSA  KaK LIENOCTHOW >XMBOW CUCTEMbl. JBOSMOLMSA  KNETOYHOM
opraHvsauumn Ha npumMepe cpaBHEHUS MPOKAPUOTHOW N 3YKapUOTHOWN KITETKMU.

MembGpaHHble CUCTEMbI KNEeTKM U MeMOpaHHbI NPUHUUN ee opraHu3auuu.
CTpykTypa u cBonctBa Gmonormyecknx mMembpaH, ux ponb B Knetke (NPOHMLAeMOCTb,
CUCTEMbI aKTMBHOrO TpaHcnopTa, OMOCMHTE30B W NpPOUECCUHra MaKpOMOSEKyI).
Mogenu CTpyKTYpHO-PYHKUMOHANBHOW OpraHuM3aumMm membpaH. buoxmmudeckas u
byHKUMOHaNbHas pa3HoKa4yeCTBEHHOCTbL MeMbpaH.

OCHOBHbIE CTPYKTYPHbIE 3NIEMEHTbI 3YKapUOTHOW KNEeTKM.

Apnpo, ero opraHmszaumMs M (PyHKUMOHMpoBaHMe. [eHeTnyeckun annapart
pacTutenbHon knetku. [lnactugbl v MUTOXOHAPUW. [MNOTE3bl MPOUCXOXOEHMUS
KNeTouyHbIX opraHenn. Bsaumogenctsme  AO0epHOro,  MUTOXOHAPWUANBHOIO  W”
XNOpPONMIacTHOro reHomoB. [IBOMHOW reHETUYECKUIA KOHTPOSb 3a CUHTE30M OernkoeB B
xnoponnacTtax 1 MUTOXOHOPUAX.

Mnasmanemma. J3HgonnasmaTtudeckad ceTb, annapat [onbopku, MuKpoTena
(NepoKcMcoMBbl, FMMOKCUCOMbI, SIM30COMbI U Ap.), BaKyonu, UX CTPOEHUEe N OCHOBHbIE
YHKUNN.

LinTockenet, ocOBEHHOCTN ero CTPOEeHUs B CBA3U C BMONOrnyeckuMm OyHKLUSAMMU.

CTpoeHue KNeTOYHOW CTEHKU, ee XUMWUYECKMW COCTaB M OCHOBHble (YHKLMU
(3awmTHaga, onopHas, PyHKLMM B MopdioreHese, TpaHcnopTe 1 ap.).

DU3NKO-XMMUYECKMe CBOUCTBA NPOTONSIas3Mbl U UX USMEHEHUS B XXU3HEHHOM LMKIe
KNeTKW.

OyHKUMOHAmNbHbIE  B3aMMOAEWNCTBUSA  PasfU4YHbIX  OpraHoMgoB  KMEeTKU,  UX
N3MEHEHUS B KNETOYHOM UuKne n npu ee anddepeHunauun. PerynaTtopHble CUCTEMBI
Knetkn.  BHyTpukneTtouHble  dakTopbl  perynauum  obmeHa:  Buoxmmudeckue,
reHeTnyeckme, membpaHHble. Perynauma c yyacTueM BTOPUYHBLIX MECCEHKEPOB.
KomnapTmeHTaumsa kaTanuTuyecknx cucteMm n metabonumyeckux poHOOB Kak OguH U3
MEXaHU3MOB perynsaunm KneToyHoro metabonuama.

dusnonormnyeckas posnb AbixaHus. Cneumdurika gbixaHus y pacTeHUn.



PasButne npeacrtaBneHuMrM O npupoae MEeXaHu3MOB M O NYTSX OKUCIIUTENbHO-
BOCCTAHOBUTENbHbLIX MpeBpalleHnin B KneTke. Katanutuyeckune CUCTEMbl OblXaHUA
(mernpporeHasbl, okcuaasbl, OKcureHasbl, kapbokcunasbl, TpaHcdepasbl M Ap.).
MexaHn3mbl akTMBaLmMn Bogopoga cybctpata u MONEKynapHOro Kucnopoaa.

MwutoxoHgpun. WX cTpyktypa w  yHKumn. WIaMeHeHne ynbTpacTpyKTypbl
MUTOXOHAPUM B 3aBUCUMOCTU OT (PYHKLIMOHAIbHOIO COCTOSIHUSA OpraHu3mMa.

MMyTn okucneHuss opraHMyeckux BeLLeCTB B KneTke. YHudukaums cybeTtpatoB
AblxaHnsa. MexaHn3am akTuBaumm ObiXaTeribHbIX CybCcTpaToB, MyTU MX BKITOYEHUA B
npouecchl BMONOrNYEeCKOro OKUCNEHUS.

OcCHOBHblE NYyTM AucCCMMUNALMM  yrneBodoB. [1eHTO30MOHO-(hocdaTHbIN NyTb
OKWUCIEHMNS TNIOKO3bl U €ro pofib B KOHCTPYKTUBHOM OOMeEHe KneTku. MUKonnTnyeckmn
NyTb OKUCMEHWUS; OCHOBHbIE CTaguMu.

Mmukonuns. Lmkn Kpebca. MuokcanaTtHbi umkn. MexaHn3mbl perynsauumn Lmknos.

ONEeKTPOHTPaHCNOPTHAasA Lenb MUTOXOHAPUI: CTPYKTYpHas opraHu3auus,
OCHOBHbI€ KOMMOHEHTbI, UX OKUCITUTENBHO-BOCCTAHOBUTESbHbIE NOTEHLMarbI.
Komnnekcbl nepeHOCYMKOB 3NeKTPOHOB. ANbTEPHATMBHOCTb KaTanmuTUYeCKnx
MeXaHU3MOB BMOMNOrnMYEeCcKoOro OKUCNEHUS.

OxkucnutenbHoe hocdopunupoBaHne. EANHCTBO afieMeHTapHbIX 3HEPreTUYeCKMX
npoLEeCccoB B XnBow npupoge. dochopunupoBaHme Ha ypoBHe cybcTpaTa u
dochopunmpoBaHme B abixaTernbHoun uenn. OCHOBHbIE MNONOXEHNSA
XEMUOCMOTHNYECKON Teopun conpsxeHna Mutyena. MembpaHbl Kak CTpyKTypHas
OCHOBa BMO3HepreTMYecKknx NpoueccoB. TpaHcgopmaumsa aHEPTMN Ha CONPSAratLLINX
MeMbpaHax. ANEeKTPO-XMMUYECKUI NOTEHUMan -ABmXKyLaa cuna docqopunmpoBaHns.
Perynaumnsa anekTpoHHOro tTpaHcnopTa n gochopunmupoBaHus.

[bixaHne Kak LeHTpanbHoe 3BeHO oOMeHa BelecTB. 3Ha4YeHe AbIXxaHus B
KOHCTPYKTUBHOM MeTabonuame. CBA3b C ApyrnMu OyHKUMAMM KNeTkn. [bixaHne pocTa
1 OblXxaHWe nogaepXxaHus.

KonunyecTtBeHHble Nokasatenun ra3oobmeHa (nornoLlueHne kucnopoaa, BblaeneHune
YrNeKncnoTbl, AblXxaTenbHbI KO3PUUMEHT 1 Op.).

Perynaumsa gbixaHus. 3aBUCMMOCTb ObIXaHUSA OT BHELUHUX N BHYTPEHHMUX
hakTOpOB.

PasButne ydeHmsa o  oTocumHTe3e. WcTopudeckoe  3HayeHune  paboTt
K.A. Tumnpsasesa.

CywHocTb M 3HaveHne doTocnHTesa. OOuiee ypaBHeHMe OTOCUMHTE3a, €ro
KOMMOHeHTbl. Ponb oTOCMHTE3a B npoueccax 3HepreTMyeckoro M nnacTtuyeckoro
obMeHa pacTuTenbHOro opraHmsma. ®POTOCUHTE3 Kak npouecc TpaHcdopmaumu
3HEpruM cBeTa B 3JHEPIN0 XMMUYECKMX cBA3en. MacwTtabbl oTocMHTETMYECKOM
aeatenbHocTM B Brocgepe.

Oeontouunsa buocgepsbl N POTOCUHTES.

CTpykTypHas opraHusaumnsa goTocMHTeTUYecKoro annaparta. CTpoeHve nucta Kak
opraHa oOTOCUHTEe3a, U3MEHeHNA B oHToreHese. XnoponnacTtbl. OCHOBHbIE 3fIEMEHTbI
CTPYKTYpbl XfloponnactoB (OABOWHas MemOpaHa, MaTpuKC, Tunakouabl, rpaHbl).
OHTOreHes xnoponnacros.

OBONOUUNA CTPYKTYPbl POTOCUHTETUYECKOrO annapara.

MrMmeHTHbIE cUCTEMbI POTOCUHTEIUPYIOLLMX OpraHn3mMoB. Xropodunsbl. Xumuyeckas
CTPYKTypa, cnekTpanbHble cBouctBa. OTgenbHble  nNpeacrtaBuTeENU  rpynnbl
xnopodunnos. PacnpoctpaHeHve  xNopodounnioB  cpean  pasnvyHbIX  rpynn
opraHmamoB. DPyHkuun xnopodunnoB. OCHOBHble 3Tanbl BUOCUHTE3a MOMEKYbl
xnopodunna. Xnopodunn-6enkoBble KOMMIIEKCHI.

®dukobunuHbl. PacnpocTpaHeHne, XMMWYEeCcKOe  CTPOEHWe,  ChnekTparbHble
ceovicTBa. Ponb B poTOCUHTESE.

KapoTuHonapbl. Xnmmyeckoe CTpoeHune, ceonctBa. CnekTpbl nornoweHns. OyHKumm
B poTOCHHTESE.



Perynauma OuocumHTE3a nurMeHToB. 3aBUCMMOCTb OWOCUHTE3a MUIMEHTOB OT
WHTEHCUBHOCTW N KadecTBa cBeTa, cHabxeHns CO2, 02 1 MMHeEpanbHbIMU 3fIEMEHTaMu.
FBneHne xpomaTmyeckon agantauuu.

@OyHKUMOHANBbHOE W 3KONOrMyeckoe 3HayeHue CrekTpanbHO-PasnyHbiX (opm
MUIMEHTOB Y (POTOCUHTE3NPYIOLLIMX OPraHU3MOB.

lMepBu4YHble npoueccbl OTOCUMHTE3a. JNEKTPOHHO-BO3OYXAEHHbIE COCTOSHUSA
NMArMEHTOB  (CMHIMETHoe, TpunneTtHoe). Tunbl  ges3aktMBauunm  BO3OYXAEHHbIX
coctosHun.  dnyopecueHuus. MexaHW3mbl  MUrpauum  3HEprMm B CUCTEME
POTOCUHTETUYECKUX MUTMEHTOB.

MpeaoctaBneHne o0 (POTOCUMHTETUYECKON eauHULE. AHTEHHble  KOMMSEKCHI.
PeakumoHHbIE LEHTpbl, MOAENn WX CTPYKTYpHOM opraHusauuun. [lpeobpasoBaHue
3HeprMn B peakuMoHHOM ueHTpe. OKUCNUTENbHO-BOCCTaHOBUTESbHbIE MpeBpaLleHus
xnopodunna peakuMoHHOro LeHTpa.

OnNEeKTPOH-TpaHCNopTHaaA  uenb  (OTOoCMHTE3a, nNpupoda €ee  OCHOBHbIX
KOMMNoOHeHTOB. [lpeacTaBneHne o COBMECTHOM (PYHKLMOHUPOBaAHUN OBYX (POTOCUCTEM.
O dekTbl OMepcoHa. OcHOBHbIE YHKLUMOHArNbHbIE KOMMMEKCbI
anekTpoHTpaHcnopTHon uenu - ®C1, ®C2, untoxpom be/f kKOMNMEKC; UX CTPYKTypa n
dyHKuun. ObpasoBaHMe COeQUHEHUA C BbICOKMM BOCCTAHOBUTESNbHbLIM MOTEHLUANOM.
Cucrtembl (poTOOKMCHEHMSA BOABI U BblAENEHUA Kucrnopoga npu otocuHTese. Yyactue
XWUHOHOB, uuTOXpoMoB, Cu- n Fe-nmpoTemgoB B peakuusx TpaHCrnopTa 9SfeKTPOHOB.
Linknuyeckne 1 HeUMKNUYeckue noToKM ANIEKTPOHOB, CUCTEMbI PErynsaUnn.

doTohoctopunuposaHue. XapakrepucTtuka OCHOBHbIX TUNOB
doTohochopunupoBaHna - LUKINYECKOrO, HELMKINYECKOro, NnCeBOOLMKITUYECKOrO.
MexaHn3m conpsi>keHns 3NeKTPOHHOro TpaHcnopTa u obpasoBaHna ATO.

TemHoBas ctagusa potocmHTesa. CBA3b (POTOCUHTETMYECKOM accumunsaumm C02 ¢
doToxumMmyeckumn  peakumamu. [Npupoda nepBUYHOro akuentTopa  YrieKkUcroThbl.
Xvmuam peakuumn umkna KanbBuHa, ero knioyesble pepMeHTbl. [epBruYHbIE NMPOAYKTbI
doToCUHTE3a, UX npespalleHns. PereHepaums akuentopoB CO2. [NepBUYHBLIN CUHTES
yrnesofoB. dotogbixaHue. Lunkn Xatya-Cnaka-Kapnunosa. OcobeHHocTn Cs- n Ca-
pacteHnn n CAM-tun metabonuama.

B3anmocBA3b hOTOCUHTE3A 1 MPOLLECCOB YCBOEHUSA a3oTa. OyHKUMOHaNnbHasa pornb
xnoponnacta. [NoTokn meTabonnToB B XOpPOnnacT 1 13 Hero.

Jkonornss poTocnHTe3a. 3aBUCMMOCTb (POTOCMHTE3a OT BHELUHUX YCNOBUN W
COCTOSIHMSA opraHn3ma. BnusHue Ha (poTocuMHTE3 TemnepaTypbl, YCNOBUN OCBELLEHUS,
coAepXaHus  YrnekUcnoTbl, YCMOBUW MUHEpPanbHOro MUTaHWUs, BOAOCHAOXeHMUS.
KomneHcaumoHHaa To4yka npu POTOCUHTE3E U €ee 3aBUCUMOCTb OT OCODEHHOCTEN
opraHuama. ACCUMUISLIMOHHOE YNUCTO.

doTocmHTE3 UM 00wasa NpPOAYKTUBHOCTb PaCTUTENbHbIX OpraHMsmMoB U UX
coobuwiectB. POTOCUHTE3 B OHTOreHe3e pacTeHud. Teopusi (POTOCUHTETMYECKOMN
NPOAYKTUBHOCTH.

KynbTypa pacTeHun B YCIOBUSIX UCKYCCTBEHHOrO OCBELLEHUS U MPU MNOBbILLEHUMN
koHueHTpaumm CO2 1 02. POTOCUHTE3 B YCIOBUAX MPOMBILLIIEHHON (PUTOTPOHUKU U B
3aMKHYTbIX CUCTeMax XunsHeobecneveHus.

SBontouna potocmHTe3a. XeMocuHTe3. baktepmanbHbii POTOCUHTES.

3HayeHne BoAbl B XU3HeOEATeNbHOCTU pacTeHun. PacTeHnsa n KpyroBopoT BOAbI
Ha 3emne.

MonekynapHaa CTpykTypa U Qu3Myeckse CBOWCTBa BoAbl. Bsanmopencrtsue
MONeKyn BoAbl M Ouononumepos, rmapatauus. CeobogHas u cBA3aHHas BoAa.
dusnonormyeckoe 3Ha4YeHne pasnuyHbixX opakummn Boabl B paCTeHUN.

OCHOBHble ~ 3aKOHOMEPHOCTM  MOrfoweHnss  Boabl  knetkon.  HabyxaHue
BMOKONIOMAOB, OCMOC - ABMEHUS, Nexallune B OCHOBE MOCTYNfEHNs BOAbl B pacTeHUe.
TepmoavHamnyeckme nokasatenu, ornpegenswowme nosefeHne BOAbl: aKTUBHOCTb
BOObl, XMMWYECKMW noTeHuuan, BOAHbIN noTeHuywan. CocraBnsawowune BOOHOIMO
noTeHuMana: OCMOTMYECKMA MOTeHuuan, MaTpuyHbiM noTeHumar, noTeHyuan
AaBneHvs. pagueHT BOOHOrO MoOTeHumana Kak OBWXywas cuna noCTynneHna u
nepeaBmxXeHUs BoAbl B cuCTeMe "noysa-pacTeHume-atMmocdepa”, B KreTkax, TKaHAX U
Lernom pacTeHuu.



MexaHn3am nepedBwXkeHWs BoAbl MO pacTeHuto. [yt GnwxkHero M AanbHero

TpaHcnopTa. [BuXyuime curbl BOCXOOSLLEro TOKa BoAbl B pacteHun. BepxHun wn
HWKHUA KOHUeBble aBuratenu. KopHeBoe [JaBrieHve, MexaHusMm ero pasButus U
3HayeHMe B >KU3HM pacTeHun. HaTsxeHve BoOObI B cocydax; 3HayeHue cun
MOMNEKYNAPHOro CLuenneHuns.
BeligeneHune Boabl pacteHnem. ['yttauus, TpaHcnvpauus. dusmonornyeckoe 3HayveHue
3TNX npoueccoB. KonnyecTBeHHble MoKasaTenu TpaHCnupauun: WHTEHCUBHOCTD,
NPOAYKTUBHOCTb, TPaHCNUPALMOHHBIA KO3MPMPUUNEHT. YCTbUYHAA W KYTUKYNspHas
TpaHcnvpaums. CTpoeHve YCTbUL U MeXaHU3Mbl WX [OBWXEHUW, BINUSHWE CBeTa.
YCTbUYHOE W BHEYCTbUYHOE perynupoBaHue TpaHcnvpauuu. BnusHue BHeLHUX
(pakTOpoB (CBETa, TemnepaTypbl, BMAXHOCTUM BO3gyxXxa W MOYBbI W Op.) Ha
WHTEHCUBHOCTb TpaHcnupaumn. CyTOYHbIA X0 TpaHCcnupauum.

Okonorna BogoobmeHa pacteHun. OcobeHHOCTM BOOOOOMEHa Y pacTeHUIN pasHbIX
aKonormyeckmx rpynn (kcepoduTtoB, Me30MpUToB, MMrpoduToB, rarouToB) U NyTH
agjantauun pacTeHun K BogHOMY AedouunTy.

Ponb pacteHnin B KpyroBopoTe MWHeparbHbIX 3fleMeHTOB B 6Guocdepe.
MoTpebHOCTL pacTeHun B 3nemMeHTax MuHepanbHoro nutaHus. CopepxaHve u
COOTHOLUEHNE MUHeparbHbIX 3MIEMEHTOB B MNOYBE W B paCTEHUSX M akTopbl, WX
onpegenswowme. Knaccudukaumm 9nemMeHToB, HeobXoaumbIX And  pacTeHUn.
OcHoBHasa yHKUNA MOHOB B MeTabonmame: CTPYKTypHasa N KaTanutuyeckas.

[MoyBa Kak UCTOYHUK MUHEpPanbHbIX 3NeMeHTOB. TBepaasa dpasa noyBbl, MOYBEHHbIN
pacTBOp, COCTaB U CTPYKTypa NOYBEHHOIO MOrMOLLaLLEro Komnekca.

KopeHb Kak opraH nornoweHnsa MUHeparnbHbIX 3fIEMEHTOB U BOAbl, a8 TaKKe MeCTo
cneungunyecknx cuHTesoB. Cuctema B3anmoaencTauns "KopeHb-noysa”. POCT KOpHS Kak
OCHOBa MOCTYMMNEHNA MUHEPAsbHbIX 3NIEMEHTOB.

BnwkHnin  TpaHCNopT MOHOB B TKaHAX  KOpHA.  Cumnnactudeckum m
anonnacTtudeckun nytn. JanbHun TpaHcnopT. Bocxoasiiee nepeaBukeHue BeLecTB
Nno pacTeHuto: NyTM M MexaHusMbl. [lepepacnpegeneHve n peytunusaums MOHOB B
pacteHun. [locTynneHne wn npesBpalleHnss WOHOB W AObixaHue. BsaumocsaAsb
MUHeparbHOro NMTaHus ¢ NpoueccamMmmn pocta U pa3sBuTUS pacTeHUn.

MexaHun3am nornowieHns noHoB. Ponb npoueccoB auddpysmm n agcopbuunmn, unx
xapaktepuctuka. [lMoHsaTMa BogHoro csBobogHoOro npocTpaHcTBa M [JOHHAHOBCKOro
cBOOOAHOIrO NPOCTpPaHCTBA. TpaHCNOPT WMOHOB 4Yepes3 nnasmaTudeckyto mMembpaHy.
MaccmBHbIM NepeHoC. AKTUBHbIA TPaHCMOPT WMOHOB (MEPBUMYHBLIA M BTOPUYHLIN
aKTUBHbIN TpaHCNopT). YpaBHeHue HepHcTa. [Bwxyline cunbl TpaHCnopTa WOHOB U
dopMbl noTpebnsiemon aHeprun. MexaHnambl TpaHCNopTa MOHOB Yepe3 MeMOBpaHbI:
AT®asbl, pegokc-uenn, MOHHbIE KaHarbl, NOPTEPHbIE CUCTEMbI (CUMMNOPT, aHTUMNOPT,
YHUMOPT).

KuHeTnka npoueccoB NOrMoweHns. Yyactme MeMOpaHHbIX CTPYKTYP KNeTku B
NnormnoLweHM n KoMnapTMeHTaumm noHoB. Ponb Bakyonu. MNMuHoumto3s. B3anmocBssb
NMpoLeccoB MOIMOLEHNsT BeLWEeCcTB KOPHEM C  APYrMMW  (PYHKUMSMW  pacTeHus
(apIxaHmem, POTOCUHTE30M, BOAOOOMEHOM, ODMOCUHTE3aMKN, POCTOM U Ap.).

dusmonormnyeckasn n Guoxmmmyeckas posib OCHOBHbIX 3N1IEMEHTOB NUTAHWS.

A30T 1 ero 3HadyeHue B XXM3HN pacTeHnn. KpyroBopoT a3oTa B npupoae. ICToYHMKM
asoTa ana pacteHnn. Cumbuotmyeckass pukcaums  MONEKYNApHOro  asoTa.
CTpyKkTypHas W YyHKUMOHANbHAsA XapakTepuctuka HutporeHasbl. MuHepanbHble
popMbl a30Ta, UCMofnb3yemMble pacTeHneM. PepMeHTHble CUCTEMbI, y4acTByOLIne B
YCBOEHUM HUTPATOB, perynauns ux CuUHTe3a U aKTUBHOCTU. Buoxumuyeckue nytu
accuMmnauMM  ammumaka B pacteHun. CWUHTe3 aMUMHOKMCIIOT, aMugoB, peakuuu
nepeamMuHMpoBaHMsa. 3anacHble W  TPaHCNOPTHble OPMbl  MUHEpPArbHOTO W
OpraHM4Yeckoro asoTa, HaKkoMfeHue HUTPaToB B TKaHAX. KpyroBopoT asoTta no
pacTeHuio.

A30THbIN 0OOMEH 1 abixaHne. A30THbLIN OOMEH U POTOCUHTES:
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B3aMMOJencTBMe asoTHOr0 W YrnepoaHOro MoOTOKOB; pOJSib MNEPBUYHBIX peakuuin
OTOCHHTE3a B YCBOEHUW OKUCIIEHHOrO a3oTa.

Cepa. OcHOBHble COeOuHEHUsI Ccepbl B pacTeHUWU, WX pPOJSib B CTPYKTYPHOU
opraHusaumm KreTkn, y4vyacTue B OKUCIUTENbHO-BOCCTAHOBUTESbHbLIX peakunsx.
NcTouHunkn cepbl ons pacteHus. MexaHu3M BOCCTaHOBIIEHUS Cynb(aToB, oTAerNbHbIe
aTanbl npouecca, PepMeHTHbIE CUCTEMBI.

doccop. 3HayeHne pasHbiXx TUMNOB dhocdopcoaep)alunx COeaUHEHU B KreTKe.
MocTtynneHne docgopa B KAETKy, NyTU ero BKAYeHUMss B obOMeH. YdyacTtue
coeavHeHun, cogepxawmux d¢occop, B 00pasoBaHUM  KNETOYHbIX  CTPYKTYp,
depMeHTHbIX cucteMm. Makpoaprnyeckue coenuvHeHuss docgopa, UX posib B
3HEepreTMyeckoMm obmeHe.

Kanuin, ero 3HayeHne B obMeHe pacTUTeNbHOro opraHuama. BnuvsHue kanusa Ha
dunsnyeckme ceoncTBa NpoTONnasMbl, Ha PEPMEHTbl YrneBoAHOro OobmeHa, CUMHTE3
G6enkoB 1 gp. Ponb kanusa B nogaepxaHuuM MOHHOro GamnaHca B TKaHsIX, B npoueccax
ocmoperynsaumu.

Kanbumin. CtpykTypoobpasoBaTenbHas posib Kanbuus. Yyactne B obpasoBaHuum
KNeToYHON CTEHKM, NOAAEPKAHUMN CTPYKTYPHON LeNOCTHOCTN MeMBpaH 1 perynaumm mx
npoHuuaemocTn. PerynsatopHas posnb KanbLus.

MarHuin. ®opmbl  yyactuss MarHus B MeTabonuame. MarHun B cocTaBe
xfiopodunna. Yyactne B peakumax nepeHoca poccartHbIX rpynn, B oOpMUPOBaHUN
PYHKUMOHAIbHO-aKTUBHbIX KNETOYHbIX CTPYKTYP.

MukpoanemeHTbl. [lpeactaBneHns o ponv MUKPOSNEMEHTOB B MeTabonusme
pacteHnn. MeTannbl Kak KOMMOHEHTbl MPOCTETUMYECKMX TPYNn M KaK akTusaTopsbl
depMeHTHbIX cucteM. OCOBEHHOCTM MOCTYMMEHUS MWKPOINIEMEHTOB B pacTeHus.
dusnonormnyeckasl ponb xenesa, Mean, MapraHua, monubaeHa, umHka, 6opa n gpyrux
MUKPO3SIEMEHTOB. Y4acTue MUKPOINEeMEHTOB B POPMUPOBAHUN U (DYHKLIMOHUPOBAHUN
SNEKTPOHTPAHCMOPTHLIX Lener POoTOCMHTE3a W AblXxaHus, B a30THOM W YrneBOAHOM
obMeHe, B pOCTOBbIX Npoueccax 1 Apyrux peakumsx metabonuama.

BoaoHas, necyaHas M noYBeHHaAd KymnbTypbl, WX MpPUMEHeHue B dU3nonornm
pacteHnin. [MutatenbHble cMmecu. DUBNOMOTMYECKU KUCTble U PU3MONOTNYECKU
OCHOBHble conu. B3aumogenctenme WOHOB (aHTaAroHW3Mm, CUHEPru3Mm, agauTUBHOCTD).
dunsmonormyeckne oCHoBbl NPUMeEHeHNs yaobpeHui. M'MaponoHuka.

3HaveHne pabot [.H.MpaHuwHukoBa un [O.A.CabuHMHa B co3gaHun Teopuun
MUHeparibHOro NUTaHus.

KopHeBoe nunTaHMe Kak BaXHeuwun dakTtop ynpasBrieHUs MPOLYKTUBHOCTBIO U
Ka4yeCTBOM Yypoxas. [eHoTunuyeckue pasnuuna B MUHeparibHOM MUTaHUM pasHbIX
BMAOB M COPTOB.

MoHATME O BOCXOAOSAWEM W  HUCXOAALWEM ToKaxX BewecTB B pacTeHUw.
lMepenBwxeHne opraHn4eckux BewecTB. brnvxHuin n gansHUn (NO3MHbIN) TpaHCNOPT
acCUMUIIATOB.

TpaHcnopTHble hopMbl BeLLecTB. BO3MOXHbIM MeXaHU3M 1 perynaums ¢onosmMHoOro
TpaHcnopTa. 3aBUCMMOCTb TpaHCMopTa BewecTB OT TemnepaTypbl, BOOHOIO pexuma,
MUHEpPanbLHOro NUTaHUS.

[OHOpHO-aKuenTopHble B3aMMOOENCTBUA W POSfib  TPAHCMOPTHbIX CUCTEM B
NMHTEerpaumm unsmonormyecknx PyHKLUNN LLenoro pacTeHus.

OnpepenerHne noHsatTun "poct" u "pasButne" pacteHun. [Npobnema pocTta wu
pPas3BUTUS Ha KNETOYHOM M MONEKYNspHOM ypoBHAX. CyllecTBOBaHME OpraHu3mMa Kak
pa3BepTbiBaHWEe BO BpPEeMEHW reHeTu4Yeckon nporpammbl. Bosgenctesme Ha 9T0T
Npouecc BHYTPEHHNX U BHELUHUX (0aKTOPOB.

O6Lwme 3aKOHOMEPHOCTU pOCTa, TUMbl pocTa y pacTteHun. OpraHnsauna MepucTem
KOpHS 1 cTebnsa. PocT n geatenbHOCTb MepucTeM. KnHeTmka pocToBbIX MPOLLECCOB U UX
cBoucTBa. Putmuka, buonorndeckune yacel. Koppensaumu. NMonapHocTb. PereHepauus.

Poct pacteHunin n cpega. BnuaHue temnepaTtypbl, CBeTa, BOAbl, ra30BOro cocrasa
aTMocdepbl, 3NeMeHTOB MUHEPAnbHOro NUTaHNA Ha POCTOBbIE NPOLIECCHI.

KneTo4Hble ocHOBbI pocTa. ®asbl pocTa KMeToK U UX XapaKTepUCTUKU. MameHeHus
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mMopdonorun n metabonmama nNpu NPOXOXAEHUN Kaxaon dasbl. [oHATHE O KNETOYHOM
uuKne, BNUSHWE pasnnyHbiX (DAaKTOPOB Ha [feneHue KneTok. PocT knetknm B pase
pacTsHKeHUsA, MeXaHN3M AeNCTBUS ayKCUHa Ha 3TOT npoLecc.

OudbepeHunpoBka KNeToK W TKaAHEW; KOMMETeHUMa u  aeTepMuHauus.
OndepeHunanbHaa sKkcnpeccus reHoMa Kak akTop peanusauum reHeTU4ecKuUx
nporpamMmm passuTUs. TOTUNOTEHTHOCTb PACTUTESNbHOW KNETKW.

Cuctembl perynaumm yHKUMA LLeNoro pacteHus: Tpoduyeckasi, ropMOHanbHas,
anekTpunyeckas. JOMUHMpYOLWNEe LeHTPbl 1 dusnonorndyeckme rpagmeHTtbl. Cuctemol
BOCMNPUATUS U nepefadn curHanoB. CuUCTeMbl CBA3EW UM PErynsaTtopHbIX KOHTYPOB.
OrIEMEHTbI TEOPUN CMOXHBIX CUCTEM U UX MPUNOXEHWE K aHanuM3y CUCTEM perynsauum B
pacTteHuu.

MexaHnam  perynauum  pocToBbIX — MNpoueccoB.  PUTOrOPMOHbI  (aYKCUHbI,
rmbbepennuHbl, LMTOKMHMHBI, abcum3oBasa KucnoTta, aTuneH, 6paccuHoctepounbl), MX
cTpoeHne, OuocuHTE3, TpaHcnopT, usmonornyeckoe paenctene. MonekynsipHble
OCHOBbI JENCTBMSI FOPMOHOB 1 MHIMOMUTOPOB poCTa pacTeHun. Bsanmogencreme mexay
pasnuyHbiM1  ropMoHamun. CuUHTETMYECKME perynaTopbl M MHMMBUTOPLI  pocTa
(repbuumabl, petapaaHTbl, MOPGAKTUHbI), NX NPAKTUYECKOE NPUMEHEHNE.

PocToBble 1 TypropHble ABWXKEHUS pacTeHuin. Tponuambl (POTO-, reo-, 3feKTpo-,
TepmoTponuambl). FopmoHanbHas npupoga TponuamoB. Hactumn. CencmoHacTnyeckune
awxeHus.  PasgpaxumocTb;,  PUTOXPOMHAs UM KPUMNTOXPOMHAs  CUCTEMBbI,
anekTpodm3nonornieckue npoLecchbi.

KW3HEeHHbIM  uukn  BbiCWKMX  pacTeHun. OCHOBHble  3Tanbl  OHTOreHesa
(3MOBpMOHanbHbIA,  OBEHWUMbHbIN, PENPOAYKTUBHLIN, 3PEriocTW, CTapeHud), uXx
Mopdonormyeckne, dusnonorndeckne n metabonuyeckne ocobeHHocTn. CoctosHue
MOKOS Yy pacTeHui. Tunbl NOKOA N UX 3HAYEHUE NS XU3HEAEeATEeNbHOCTU pacTEHUN.

MexaHusambl MopdooreHesa pacTeHun. WHOYKUMS  reHeTUYecKUx rnporpamm,
MopdporeHeTU4eCKne rpagueHTbl U OPUEHTaLMs KNeToK B NpocTpaHcTee. LlenocTHOCTb
N KOpPPENATUBHOE B3avMoAeNCTBME oOpraHoB. DuU3MONornyeckme u MOneKynsipHble
OCHOBbI aMbpuoreHesa pacTteHun. Co3peBaHMe M npopacTaHMe CeMsiH Kak pasbl
MopdoreHesa.

BHyTpeHHMe 1 BHelwHWe dakTopbl, onpegenswowme nepexon pacTteHun oT
BEreTaTMBHOIO pas3BUTUS K reHepaTtMBHOMY. WHOyKUMA UBeTeHus. HApoBusauus.
doTtonepmnogmam. Ponb (PUTOXPOMHOM cCUCTEMbI B (POTOMEPUOOUNYECKMX PeaKLMsIX.
Tunbl ¢poTonepmnogudeckon peakuuun. lNpupona dnopansHoro ctumyna. [Mnotessl 0O
OMKOMMNOHEHTHOW npupode riopureHa, 0 MHOFOKOMMOHEHTHOM KOHTPOJSie LBETEHUS.
LiBeTeHne kak MHOrocTyneH4aTtbid Mpouecc. OBOKaUMS LBETEHUS U ee perynaums.
Mogenb nepekritoyeHnUs reHHOW akTUMBHOCTU. 3aknagka M poCcT COuBEeTUM U LBeTKa.
OnnogoTteopeHue.

HdetepmnHauma nona. [eHeTudeckme, QEHOTUNNUYECKNE U  TFOPMOHarbHbIE
hakTopbl, onpeaensowmne non y pacteHnn.

dunsmonorms BeretatMBHOrO pa3MHOXeHUs. PaaMHoXeHne KnybHAMK, NyKOBULAMMU,
KOpHEeBULLamMK1, ycamu, OTBOAKaMMN N YepeHKamu.

KynbTypa M305IMpOBaHHbIX 3apoblllen, OpraHoB, TKaHeun, KNeToK, NpoTonnacTtoB
Kak mMofernb Ons u3yydeHusi nNpoueccoB pocTa M pasBuUTUSA. buonorna nsonupoBaHHbIX
KNeToKk W TKaHeWn, KnetoyHas OuoTexHonorus. Mcnonb3oBaHue meToda KynbTypbl
KNeTok Ans usydeHuss Gvonornm Knetkm M MOHMMaHWS B3aUMOOTHOLUEHWA 4YacTu U
Lenoro nNpu PyHKLMOHMPOBAHUN KNETOK B pacTUTENbHOM OpraHu3Me.

[MyTM  npakTU4eckoro  UCMONb30BaHUA  KYNbTypbl  PaCTUTESIbHbIX  KIETOK
(ocBOBOXOEHNE OT BUPYCHbIX WHMEKUMN, MacCcoBOE pPas3MHOXEHWEe, COoXpaHeHue
reHoboHaa pegkmx BMOOB, MonydeHne Guomacchl KNeToK-NpoayLEHTOB MPaKTUYECKN
BaXHbIX BELLECTB.

YCTONYMBOCTb KakK MNPUCNOCOONEHNEe pacTeEHUA K YCIOBUSM CYLLECTBOBAHMUA.
OTBeTHble peakumm pacTeHWn Ha [encTBue HebnaronpuaTHbix daktopos. OOwme
NPUHUMMbI aanTUBHbLIX peakuMi pacTeHUM Ha SKONOrnm4yecknin cTpecc (M3MeHeHue
9KCMpPEeCcCcuMn TEHOB U BKMOYEHWE CUHTE3a CTPEeCcCOBbIX, MEMOpaHHbIX, CTPYKTYPHbIX
6enkos;
nepecTponkn memMbpaHHbIX CUCTEM U (PU3NONONMYECKMX MPOLLECCOB; CUHTE3
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NPOTEKTOPHbIX COeauHEeHWn u Ap.). buoxmmnyeckasa apantaums. [MyTn noBblEHUS
YCTONYNBOCTUN pacTEHUN.

Peakumss pacteHun Ha Temnepatypy. BnunaHue HU3KMX NONMOXUTESbHBIX
TemnepaTyp (XonogoyCTOMYMBOCTb PaCTEeHUM), HU3KUX OTpuuaTesibHbIX Temnepartyp
(MOpPO30YCTOMYMBOCTb pacTeHunin) " NOYBEHHO-KITMMaTUYECKUX drakTopoB
(3MMoCTONKOCTD pacTeHun), BbICOKMX NONOXUTESbHbIX Temneparyp
(apoycTon4mMBOCTb pacTeHun). 3aKkanueBaHne pacTteHni.

Peakumsi pacteHun Ha BoAHbIM AeduumTt (3aCyxOyCTOMYMBOCTb pPacTEHUN).
ATMocdepHass M noyBeHHas 3acyxa. [lpucnocobrneHne pasnuyHbIX KCepOoUTHBIX
PopM U Me30(PUTHBLIX PacTeHUM K HU3KOMY BOAHOMY MOTEeHuuany u rurpoutoB - K
runokcuu. [Nyt agantaumm pacteHnin K rmno- 1 aHOKCUW.

Peakumsi pacTeHMn Ha BbLICOKOE coepXXaHue Corier B no4yse (ConeycTomyYMBOCTb
pacteHun). Tunbl 3acorneHns noys. Knaccudukaumss pacTeHUMW MO OTHOLUEHUK K
3aconeHnio noys. MexaHusambl agantaumm rano@UTHbLIX OPraHM3MOB K  COJSISIM.
OcobeHHOCTU 3arpA3HEHUs NoYB TSHXXENbIMU MeTannamu. TOKCUYHOCTb MX A58 BbICLUUX
pacTeHun.

PagnoyctondynBocTb pacTeHnn u ee MexaHn3mbl.

3arpsasHeHne artmocepbl CepHUCTbIM ra3om, OKcugamu asota W yrrepona,
coeguHeHusMn dptopa u ap. TOKCUYHOCTb UX AEeNCTBUS Ha pacTeHus. dopmupoBaHue
YCTOMYMMBOCTM K rasam (perynupoBaHue uxX TMOCTYNreHnd, nogaepxaHue
BHYTPUKNETOYHOro romeocTasa, AeToKcukaunsa obpasyoLmnxca a40B).

dusmonormyeckne n GBUOXMMMUYECKME OCHOBbLI YCTOMYMBOCTU BbICLUMX PACTEHUNA K
naToreHHbIM MUKpOOpraHMamam n apyrum 6uotndeckum gaktopam. KOHCTUTYLMOHHbIE
W  MHOYUMPOBaHHbIE 3alUnTHble cBoucTBa. [lpnobpeTeHHbIn (MHAYUMPOBAHHbLIN)
UMMYHUTET.
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Mpodunb (cneunanbHocTb) BoTtaHuka 03.02.01

Haguapctso lNMpokapuoTbl. O6wan xapakTepuctuka (CTpoeHmne KneTku, cnocobbl
NUTaHUS, Pa3MHOXEHUSA, OCHOBbI CUCTEMATUKM). DBOMOLNSA OpraHu3auun n CTpyKTyp B
noguapcrsee. Hactosiwme Bogopocnun. PasamMHOXeHME U XU3HEHHbIE LIMKIbl BOAOPOCHEN.
okonorna Bogopocnen. 3HayeHwe BOAOPOCIEN B NpUPOOE U B KU3HW YeroBeka.
Oco6eHHOCTN CTPOEHUST KNETKN U BEreTaTuMBHbIX OpraHoB rpmboB, nx ceoeobpasuve n
BnaonaMmeHeHusi. Cnocobbl pasmHoxxeHus rpnbos. BeretatneHoe, 6ecnonoe n nososoe
pasmMHoXeHne. Jkornornsa rpmboB. 3HadeHne rpuboB B NpUPOAE M KMU3HU YenoBeka.
Mecto rpnboB B CUCTEME OpraHMYeckoro Mwupa, pasnuyHble B3rMsSdbl Ha UX
npovcxoxaeHue. Knaccudgpukaunsa rpmbHbiX opraHn3moB. Huswme u BbicluMe rpubsbl.
PactutenbHasa knetka. [naH ctpoeHnsa n mopgonoro-gpuanonornyeckne oCobeHHoCTH.
PactutenbHble TkaHn. OCHOBHble Tunbl U npobnembl knaccudukaumm. O6was
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xapakTepuctuka nobera. naBHble meTamopdo3bl nobera m ero vacten. O6wasn
Xapaktepuctmka KopHa. Metamopdosbl  kopHen. LiBeTtok. [lnaH  cTpoeHus,
XapakTepuctMka adgpouea u rumHeues. MeTtoabl onmMcaHuA CTPYKTYpbl LiBETKA
(dbopmyna, gmnarpamma). Cems (CcTpoeHne n OYHKUUWU, TUMbl CEMAH OAHOAOJSbHLIX Y
ABYOOMbHbIX pacteHun). lMnog (cTpoeHwe, noaxodbl K Krnaccudukauun, cnocobbl
pacnpocTpaHeHns nnogoB U CEMSH). OCHOBHblE OTNMYMSA BbICLUUX pPacTeHUn OT
Hu3wmnx. lepBeHubl HaszemHon dropbl — otaensl Rhyniophyta, Zosterophyllophyta:
obwaa xapaktepuctuka, npeacrtasutenn. LIMKN pasBuUTUS BbICLUMX pPacTEHWUA, ero
npovcxoxaeHne. MNpuumHbl NPeMMyLLEeCTBEHHOIO pa3BUTUS crnopoduTa B YCrOBUAX
cywn. Obwaa xapaktepuctuka otaena Bryophyta kak rametognMHammyeckon nvHUM
9BONIOLUMM BbICLUMX pacTeHun. PasgeneHne Ha Knaccbl M NOAKMAacChl, UX KpaTkas
xapaktepuctmka. 3HayeHue. OOwass xapaktepucTuka otgena Lycopodiophyta.
CpaBHuTenbHaa xapakrepucTuka knaccoB Lycopodiopsida, Isoetopsida. Beimepline
nnayHoBuaHble. 3HadyeHne. Obwaa xapakrepuctmka otgena Polypodiophyta. Kpatkas
xapakTtepuctuka knaccos Ophioglossopsida, Marattiopsida, Polypodiopsida: ocHOBHble
npeacraBuTenn, pacnpocTpaHeHne, OCOBEHHOCTU  CTPOeHWs  cnopoduToB U
rameToputoB. [onocemeHHble. O6waa xapakTepuctuka, OCOBGEHHOCTU pPa3BUTUSA
rametTonToB Ha npumepe Pinus sylvestris. CoBpeMeHHOe pasferieHre Ha Knaccbl U Ux
KpaTkas XxapakTepucTuka: npeacrtaBuTenu, pacnpocTpaHeHune, 3HadeHue. Ob6uwias
xapaktepuctmka otgena Magnoliophyta. OTnuumna nNOKPLITOCEMEHHbLIX OT  APYrux
OTAeNoB BbiCWNX pacTeHnn. CpaBHUTENbHAA XxapakTepucTuka knaccoB Magnoliopsida,
Liliopsida. PasgeneHne Ha nogknaccbl. COBpeEMEHHbIE NPEACTaBNEHUS O XU3HEHHbIX
dopmax pacteHmn. OcobeHHOCTU ABOMHOrO OMMOAOTBOPEHUS Y MOKPbITOCEMEHHbIX
pacTeHun.

NMpumepHbIe BONPOCHI K 3K3aMeHYy:

1. HaguapcTtso lNpokapunoTbl. ObLuasa xapakTepuctuka (CTpoeHue KrneTku, cnocoobl

NUTaHUS, Pa3MHOXEHUS, OCHOBbI CUCTEMATUKN).

PasmMHOXeHMe U XXN3HEHHbIE LUKITbl BOOOPOCHEN.

Jkororust Bogopocnen. 3HayeHre BOAOPOCHeN B MPUPOAE U B XU3HN YenoBeka.

OCcoBeHHOCTN CTPOEHNSA KNETKN U BEreTaTUBHbBIX OpraHoB rpubos, nx

cBoeobpasune n BugonameHeHus. Cnocobbl pasMHOXeHUs1 rpnboB.

BeretatneHoe, 6ecnonoe n nosioBoe pasmMHoXeHne. 3Konornsa rpnbos.

3HayeHwne rpnboB B NpUpoae U KU3HN YeroBeka.

Knaccudumkaumnsa rpnbHbIx opraHn3mMoB. Huswune 1 Bbiclume rpmbsbl.

PacTtutenbHas kneTtka. [naH cTpoeHus n Mopgonoro-gpuamnonornyeckue

ocobeHHocTU. PactutenbHble TkKaHW. OCHOBHbIE TUMbl U NPOBieMbl

Knaccudpukaumm.

7. Obwasn xapakrepucTtuka nodera. (naBHble MeTamopdo3bl nobera n ero YacTen.

8. Obwasa xapakTepuctuka kKopHs. MeTamopd0o3bl KOpHEN.

9. UseTok. [NnaH cTpoeHnd, xapakTepucTmka aHgpoues n ruHeuea. Metogbl
onucaHusa CTPYKTYpbl LBeTKa (popmyna, anarpamma).

10.Cems (CTpoeHUe 1 PyHKUNN, TUMbl CEMSAH OAHOAOSMbHbLIX U ABYA0NbHbIX
pacTteHun). [noa (cTpoeHne, noaxoabl K Knaccmudukaumm, cnocobbl
pacnpocTpaHeHns NnogoB U CEMSIH).

11.OCHOBHbI€ OTNNYNA BbICLLUNX PACTEHUIN OT HU3LWKX. [TepBeHLbl Ha3eMHOW (hnopsbl
— otgensl Rhyniophyta, Zosterophyllophyta: obwas xapakrepucTtuka,
npegcraBuTenu.

12.mkn pa3BmTnA BbICLLUMX pacTeHUI, ero npoucxoxgeHue. NpuymHbl
NpenMyLLEeCTBEHHOIO pPas3BUTUSA CNOpPodUTa B YCITOBUAX CYLLW.

13.00was xapaktepuctmka otaena Bryophyta kak rameTogmMHamMmnyeckon nmHum
9BONIOLMM BbICLUMX pacTeHUn. PasgeneHue Ha Knaccbl M NOoAKNaccehl, X KpaTkas
XapakTepuctmka. 3HadeHue.

»ON

o o
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14.OcoBeHHOCTM CTPOEHMSA CNOPOUTOB U raMeTOPUTOB.
15.onocemeHHble. ObLWan xapakrepucTmuka, o0CoObeHHOCTM pa3BUTUA ramMeToOUTOB
Ha npumepe Pinus sylvestris. CoBpeMeHHOe pasgeneHne Ha Knaccbl U nx
KpaTkasa xapakTepucTuka: npeacraBuTenu, pacnpocTpaHeHue, 3HaqyeH e.
16.lMoaknaccel Lamiidae, Asteridae: kpaTkas xapakTepucTnka OCHOBHbIX CEMENCTB
(npencraBuTenuU, pacnpoCTpaHeHne, XXU3HEHHbIEe (POpPMbl, 0COBEHHOCTH
BereTaTMBHbLIX OPraHoOB, CTPOEHUE LiBETKa, TUN Nioga, 3HadeHue).
17.CoBpeMeHHbIE NPeACTaBEHNS O XU3HEHHbIX (POpMax pacTeHUN.
18. Ocob6eHHOCTM ABOMHOIO ONNOAOTBOPEHUS Y MOKPbITOCEMEHHbIX PACTEHUN.
NuTepartypa
1. BbortaHuka: B 4 Tomax. [og pea. A.K. TumoHumHa. M. - 2007.
2. JloTtoBa J1.W. botaHuka. Mopdonorusa n aHatomus Bbiclumx pacteHnn. M. KomKHura.
2007. - 510c.

Mpodunb (cneunanbHocTb) 3oosnorus 03.02.04

Obwasa xapaktepuctmka npocTtenwmnx. BaxHenwme ocob6eHHOCTU OCHOBHbIX
TMNOB M knaccoB. PasHooGpasme obpasa XU3HM W 3SKONOrMYEeckorW agantaumm
OLHOKITETOYHbIX XXMBOTHbIX. VX pornb B npupoae u ansa vyenoseka. OCHOBHbIE MMNOTE3bI
NPOUCXOXAEHNUST OAHOKMETOYHbIX - CYKUECCMBHas W 3HAocMMbuoTuyeckas, ux
OOCTOMHCTBA W npoTuBopeyuns. PunoreHeTU4ecKMe B3aUMOOTHOLUEHUS OCHOBHbIX
TMnoB npocTtenwnx. OCHOBHbIE TEOPUN NPOUCXOXAEHUA MHOMOKNETOYHbIX XXUBOTHbIX.
PasHoobpasne daroumtenoobpasHbiXx MNPeakoB MHOrOKNETOYHbIX. HanpaBneHus,
aTanbl N pesynbTaTbl WX 3Bonoumn. [YyOGKM U KULWEYHOMONOCTHbIE KaK Hu3une
MHOroknetoyHole. Co4yeTaHMe B UX CTPOEHUM U  (PU3MOMOrMM  apxamyHbiX U
apomopdHbIX 4epT. PasHoobOpasne ux opraHudaumm, obpasa Ku3HM U aganTUBHbIX
ocobeHHocTen. Ponb B npupoge. [lnockne 4yepBuM Kak Hu3wme 6GunartepanbHble
TPEXCNOWHbIE XUBOTHbIE. [MpoABneHne B X opraHusaumMm v U3MONorMnm OCHOBHbIX
SBOMOLUMNOHHBIX 3aKOHOMEPHOCTEW B CBA3W C OCOBEHHOCTAMM oObpasa XWU3HU
npegcraButTenen pasnuuyHbiXx knaccos. Ponb B npuypoge W AOnNs  Yenoseka.
MpoucxoxaeHune. [MporpeccuBHble OCOBEHHOCTM OpraHu3auunm KpyrnbiX 4YepBen,
obecneumBlUME WX LUMPOKYKD adanTuMBHYK peakumto. Knaccudpumkaumsa. BaxHenwue
yepTbl knaccoB Gastrotricha, Nematoda, Rotatoria, Gordiacea. Gkonormnyeckme rpynnbl
HemaTtoq. [lpoucxoxgeHue Kpyrnbix 4epBen. KonbyaTble 4YepBM Kak BbiCLUMe
YyepBeobpasHble, MeTaMepHble LernomMuyeckne TpoxodopHble XMUBOTHble. OCHOBHbIE
apomopdo3bl. Knaccudpmkaumsas un  pasHoobpasme  SKOMOrmdeckux aganTtauun.
OBOMOUNOHHOE 3Ha4veHue. Pornb B npupoae u ansa yenoseka. Monntocku kak ocobas
rpynna nepBUYHOBOAHbLIX  LIENOMUYECKMX  HECEerMeHTUPOBAHHbLIX  TPOXOGOPHbIX
XMBOTHbIX. CoyeTaHue nNe3anoMopdHbIX M anoMOpP@HLIX YepT B MX OpraHu3auuu.
Knaccudpumkaumna. BaxHenwme 4YepTbl NoATUNOB WM KnaccoB. [lpoucxoxgeHue wu
dunoreHeTU4eCcKMe CBA3M Mexay knaccamu. Ponb B npupoge v Ons 4enoseka.
UneHncToHoOrne Kak BbICLLUMW TUMN NEPBUYHOPOTLIX XXMUBOTHbLIX. OCHOBHbIE apOoMOpPdO3bl,
NO3BOSMBLUNE UM OCBOWUTb pasnuyHble cpeabl obuTaHusa. Knaccudukauus, BaxkHenwme
4yepTbl oOpraHuMsaumMm W cpega obuTaHuA npeacTtaBuTenen MNOATUMOB M KIaccoB.
PakoobpasHble Kak MNepBMYHOBOAHbLIE UYINEHUCTOHOTME, COXPaHUBLUME KOMIMEKC
NNe3nomMopdHbIX YepT B CTpoeHun u cumsmonormm. Knaccudmkaums, pasHoobpasue,
JKonornyeckue aganrtauumu, ponb B Npupoae n ansa yenoseka. Hacekomble Kak BbicLUne
TpaxenHoablwauime YneHncToHorne. ApoMopdo3bl, NO3BONIMBLUNE UM LLUMPOKO OCBOUTb
Ha3EeMHYI0 M BO3OYLWHYK cpeabl. BaxHenwmne yepTbl opraHusaumn. Knaccudukaums,
pasHoobpasue, aKonornyeckme agantaumu, ponb B npupoge v ansa denoseka. Obwas
XapakTepucTuka WrnoKOXMX KaK BTOPUYHOPOTBIX [APEBHUX MOPCKUX XMUBOTHBIX,
obnagarowmx BTOPUYHOW paguanbHonm cummeTtpuen. OcoBeHHOCTU opraHus3auun u
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obpasa >XM3HNU MOPCKMX 3BE3[, MOPCKMX exen un ronotypuin. Oblas xapakrepuctmka
naykoobpasHblX, UX pofb B npupoae.

Tun Xopaosbie. OcOBEHHOCTM OpraHM3aumMm M knaccudmkaumsa xopaoBbix. Tunm
Xopposble.  [lpoucxoxgeHne 1 HanpasfieHna  aponounn.  [M03BOHOYHbIE.
Kpyrnopotble.  OcobeHHOCTM  opraHusaumm, cuctematvka Uu  OUIoreHuns.
Mo3BoHOYHbIE. XpsiweBble pblObl. KocTHble pbibbl. OcobeHHOCTM opraHuMsauuu.
®dunoreHna. CpaBHUTENbHAs XapakTepucTuKa NOKPOBOB M MyckynaTtypbl. OCHOBHblE
HanpaBsfeHMs  9BOSIIOLUMOHHBLIX npeobpa3oBaHMi  MOKPOBOB W MYyCKynaTypbl.
lMo3BoHo4YHble. OceBOW ckeneT, ckeneT MOACOB M KOHe4yHocTen. CpaBHUTenbHas
XapakTepuctuka ckerneta B psgy  XopaosbiX. [103BOHOYHblE. Yepen u  ero
9BOMOUMOHHBIE Npeobpas3oBaHMa B psagy MNO3BOHOYHLIX. YepTbl nporpecca U
afjanTuBHble OCODEHHOCTM uYepena MO3BOHOYHbLIX. [103BOHOYHbLIE. OCOBEHHOCTU
pasBuUTMA. AHAMHUM N aMHWOTbI. MpoBM3OpHbIE OpraHbl. Tunbl suy. OcobeHHOCTH
pa3Butna. AHaMHUM U amMHWOTLL. [acTpynsauua. [ucTto- M opraHoreHes. Tunbl
apobneHus. [llogBneHve SAWLEXUBOPOXAEHUS W KUBOPOXAEHUSA. [103BOHOYHbIE.
OcobeHHOCTN CTPOEHWS AblXaTefbHOW CUCTEMbl B psagy XOpPAOBbIX U ee
9BOMOUMOHHBIE Npeobpa3oBaHus. [103BOHOYHbIE. BblgenutenbHas cuctema B pagy
xopaoBbiX. OCoOBeHHOCTM M HanpasreHust ee 3BonounKn. o3BoHOYHbIE. CnocoObl
nogaepxaHua romeoctasa. Tepmoperynaumsa. Ocmoperynauusi. CpaBHUTENbHas
XapakTepuctmka KpOBEHOCHOW cucTeMbl B psagy Mo3BOHOYHbLIX. Cepaue. Kpyru
KpoBoobGpalleHnsa. Cocyabl n nx npeobpasoBaHus. [103BOHOYHbIE. CpaBHUTENbHAA
XapakTepucTtmka norioBoN CUCTEMbl U ee 3BOSIOUUOHHbIE Npeobpas3oBaHusa B psay
xopaosbix. [lokpoBbl U nx npousBoAHble. Okpacka U ee 3HayeHue. [103BOHOYHbIE.
JTonornyeckaa xapakTepucTuka MO3BOHOYHbIX. 3eMHoBoAHble. OcobeHHOCTU
CTpOoeHusi, knaccudpmkaums mn npoucxoxaeHue. [Npecmbikarowmeca. OcobeHHOCTH
opraHusauuu, knaccudpukaumas n - npoucxoxgeHue. Mtmupl.  OcobeHHoCTU
opraHuMsauuu, Knaccudukauus n - npoucxoxgeHuwe ntuy.  MnekonuTarowme.
OcobeHHOCTN opraHu3auuu, Knaccudukauua u  npoucxoxgeHue. AganTuBHblE
ocobeHHOCTN MnekonuTawwmx. Teopun npoucxoxaeHuss xopaosbix. OCHOBHbIE
3Tanbl 3BOMOLNN XOPOO0BbIX.

NMpumepHbIe BONPOCHI K 3K3aMeHY:
1.00was xapakTepuctmka npocrenwmx. BaxHenwme oco6eHHOCTM OCHOBHbIX TUMOB
n
knaccoB. PasHoobpasne obpasa XU3HW U 3KONOorMyeckon agantaumm OL4HOKIETOYHbIX
XMBOTHbIX. VIX ponb B npupoae v Ang yenoseka.

2. OcHOBHble TUMNOTE3bl MPOUCXOXAEHUS OOHOKNETOYHbIX - CyKUecCuBHas W
aHAocuMburoTmyeckas, Ux AOCTOMHCTBA M npoTmMBopednda. dunoreHeTndeckune
B3aMMOOTHOLLEHNSA OCHOBHbIX TUMOB NPOCTENLLMX.

3. OCHOBHblE TEOPUM NPOUCXOXOEHNSA MHOTOKIIETOYHbIX XMBOTHbIX. PasHoobpasne
arounTenoobpasHbIX MpPeakoB MHOrOKMETOYHbIX. Hanpasnenus, aTanbl w©
pe3ynbTaTbl UX 3BONOLUN.

4. TyBKM N KMLWLEYHOMOMOCTHbIE KaK HU3LIME MHOroKMneToyHble. CodeTaHve B WX
CTPOEHMM 1 (PM3MOMOrMM apxamyHbiX U apOMOpPMHbIX YepT. PasHoobpasune ux
opraHusauuun, obpasa XusHun n aganTnBHbIX ocobeHHocTen. Ponb B npupoae.

5. Mnockne 4epBM Kak Hu3WMe OunaTtepanbHble TPEXCNOWHbIE XMBOTHbIE.
lMposiBrieHWe B X oOpraHu3auun u U3NONOTMN OCHOBHbBIX 3BOJSTHOLMOHHBIX
3aKOHOMEPHOCTEN B CBA3M C 0COBEHHOCTAMWM oBpasa Xu3Hu npeacTaBUTENEmn
pasnu4HbIX Kraccos. Ponb B npupoge n Ans yenoseka. [NpoucxoxaeHue.

6. lNporpeccrBHble 0COBEHHOCTM OpraHn3aunn Kpyrnbix YepBen, obecneynsLune nx
LUMPOKYID afanTuBHYKO peakuuto. Knaccudumkauyus. BaxHenwme yepTbl Knaccos
Gastrotricha, Nematoda, Rotatoria, Gordiacea. 3xonoru4eckue rpynrnbsl HeMaToa.
[MpoucxoxaeHue Kpyribix YepBen.
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7. KonbuvaTtble 4epBU Kak BbICLUME YepBeobpasHble, MeTaMepHble LierioMmuyeckmne
TpoXohopHble XMBOTHble. OcCHOBHble apomopdo3bl. Knaccudukaums wu
pa3HooOpasne 3KONorMyeckor agantaumn. OBOSOUMOHHOE 3HaveHune. Ponb B
npypoae 1 ans 4yenoseka.

8. Monntocku kak  ocobas rpynna NEPBUYHOBOAHbLIX  LENTOMUYECKUX
HecerMeHTUPOBaHHbIX TPOXOMOPHbLIX XNBOTHbLIX. CoyeTaHue NNe3aroMopdHbIX 1
anoMopdHbIX 4epT B MX opraHusdauuu. Knaccudpukaums. BaxHenwve 4depTbl
noaTMNoB M knaccoB. [lMpoucxoxaeHne u dunoreHeTudeckne CBA3N Mexay
knaccamu. Ponb B npupoae n ons YyenoBeka.

9. YneHucTOHOrME KakK BbICWWA TUM MEPBUYHOPOTHLIX XMUBOTHbIX. OCHOBHbIE
apoMopd03bl, MNO3BONMBLUME MM OCBOWUTb pasfuyHble cpeabl obuTaHus.
Knaccudumkaumsa, BaxHenwune 4YepTbl oOpraHmMsauum u cpega obuTtaHus
npegcraBuTenen NOATUMNOB U KNacCoB.

10.PakoobpasHble kak NepBUYHOBOAHbLIE YFIEHUCTOHOIME, COXPaHUBLLME KOMMIIEKC
NNe3snoMopdHbIX 4YepT B CTPoeHun wn  duauonornn. Knaccudgukaums,
pasHoobpasue, akonornyeckme agantauuu, ponb B Npupoae 1 Ang Yyeroseka.

11.HacekomMmble Kkak BbIClUME TpaxeuHoablwalime uYneHucrtoHorne. ApomMopdo3sbl,
NO3BOSIMBLUMNE UM LUMPOKO OCBOUTb HA3EMHYIO U BO3AYLUHYIO cpeabl. BaxHenwmve
yepTbl  opraHm3auun. Knaccudumkaumsi, pasHoobpasve,  3KOmornveckue
afjanTauuu, porib B NpMpoAe v ANng Yyenoseka.

12.O6Lwas xapakrepucTmka naykoobpasHbix, UX posib B MPUpPOAE.

13.Tvn Xopgosble. OCOBEHHOCTU OpraHM3aunn n Knaccmukaumsa XopaoBbiX.

14.Tun Xopgosble. NponcxoxaeHne 1 HanpasreHUst 3BOSTOLMUN.

15.1Mo3BOHOYHbIE. XpsiweBble pblbbl. KOCTHbIE pbibbl. OcOb6EHHOCTN OpraHmM3auuu.
dunorenHus.

16.MMo3BOHOYHbIE. CpaBHUTENbHAA XapakTepucTuKa MOKPOBOB M MYCKynaTypbl.
OcCHOBHble  HanpaBfeHust 3BOMIOLUMOHHBIX Npeobpa3oBaHMii  MOKPOBOB U
MyCKynaTypbl.

17.TMo3BoHO4YHbIE. OCEBOWM CKENET, CKeNeT NosicoB U KoHeYyHocTen. CpaBHUTENbHadA
XapakTepucTtuka ckerneTa B psay XopLoBbIX.

18.MMo3BOHOYHbIE. Yepen M ero 9BOMOUMOHHbIE npeobpa3oBaHMa B psay
NMO3BOHOYHBbIX. YepTbl nporpecca W aganTuBHble OCOBEHHOCTUM Yepena
NMO3BOHOYHbIX.

19.MMo3BOHOYHbIE. OCOBEHHOCTM pas3BUTUA. AHAMHUM M aMHUOTLI. [1pOBU3OPHLIE
opraHbl. Tunbl auu,.

20.Mo3BOHOYHbIE. OCcOBEHHOCTM pa3BUTUA. AHAMHUM KU aMHUOTBI. [acTpynauus.
'McTo- n opraHoreHes. Tunbl gpobneHus. osBneHne AULEXUBOPOXOEHUS WU
XNBOPOXOEHUS.

21.Tlo3BOHOYHbIE. BblaenutenoHas cuctema B psagy xopaosbix. OcobeHHOCTU m
HanpasrieHns ee 3BOJTHOLMUN.

22.To3BOHOYHbIE. Cnocobbl  nogaepXaHuss  romeoctasa. Tepmoperynauus.
Ocmoperynsums.

23.T1o3BOHOYHbIE. CpaBHUTESbHAA XapakTepucTuka TMofIoBON CUCTEMbl U ee
9BOMOLUNOHHBbIE Npeobpa3oBaHMs B paay XOPAOBbIX.

24 T103BOHOYHbIE. DTONOrMYecKas xapakTepucTnka no3BOHOYHbIX.

25.3eMHoBogHblIe. OCOBEHHOCTU CTPOEHUSA, Knaccudukaums U NponCXoxaeHume.

26.[Mpecmbikatomecs. OcobeHHOCTH opraHusauuu, Knaccudukaums "

NPOUCXOXAEHNE.
27.TTtnubl. OcobeHHOCTM opraHn3aumm, Knaccudunkaumnsa n NPOUCXoXaeHne NTuL.
28.MnekonuTtatowime. OcobeHHocTH opraHusauum, Knaccudpukaums 7

npovcxoxaeHne. AganTuBHbleE 0COBGEHHOCTM MAEKOMUTAIOLUX.
29.Xopaosble. Teopumn NponUCXoXgeHUs XopaoBbIX.
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30. XopaoBble. OCHOBHbIE 3Tarbl 3BOMOLMN XOPOOBbIX.

INutepaTtypa

1.KoHcTaHTnHoB B.H. 300onorna no3soHouHbix / B.H. KoHcTtaHTuHoB, C.I1. WaTtanosa //
M. : Akagemus. — 2004. — 527c.

2.[Jorunb B.A. 3oonorna 6e3no3BoHOYHbIX (8-€ n3a.) - M. : AnbsHc. - 2009. — 605c.
3.0cTtpoepxoBa [.1. 3oonorns 6ecno3BoHO4YHbIX. ToMck: M3a-Bo Tomckoro yH-Ta. -
2005. - 659c.

Mpodunb (cneunanbHocTb) AHTOMONorusa 03.02.05

OHTOMOSIOrMA Kak Hayka W ee cogepxaHue. [NpegMeT SHTOMOMOMMW, pPorb
HacekoMbIX B NpuUpode M UX 3HayeHue pOnga 4ernoseka. MVctopuss sHTOMOMOrmu,
OCHOBHblE AOCTMXXEHUA MUPOBON U OTEYECTBEHHOW 3JHTOMoOnorMn. 3agaym obwien um
npuknagHon aHTomonorun. CTpoeHue Tena u nokposoB. [logpa3sgeneHve Tena Ha
oTaenbl U cermeHTbl. [MokpoBbl M ux GyHKUMKU. CTpOEeHMe U XMMWYECKUA COCTaB
KyTUKynbl. Ponb KyTUKynbl B KadecTBe (pm3myeckoro n uanonornyeckoro 6apbepos.
[MpoHMUAeMOCTb KyTUKYIbl, MACCUBHbBIA U aKTUBHbIW TPAHCMOPT BOAbl Yepes KyTUKyny.
CTpyKkTypa, NMUrMEeHTHas oKpacka, KYyTUKYNSpPHble BbIPOCTbl U BOMOCKW, CTPYKTYpHasa U
NoKpoBoB. CuctemMa pucyHka nokpoBoB. Perynaumsa okpacku n ee 3aliMTHoOe 3HayYeHue.
XKenesbl. Knaccudukaumna cekpeTupyrowmnx CTPYKTYP W OpraHoB. OK30KPUHHbIE W
SHOOKPUHHbIE Xerne3ncTble CTPYKTYPbl U UX 3BOMOUUSA. PyHKUMOHANbHbIE TUMbI Xenes
M WNX Ha3HaAYeHUe: JIMHOYHbIe, CMa3ouHble, CIIIOHHbIE, LIENIKOOTAENUTENbHbIE,
BOCKOBble, NakoBble, naxyyve, s4oBuTble U epoMoHHble. CkeneT m Myckynartypa.
XUTUHOBAA KyTUKyMna Kak OCHOBA CKeneta HaCeKOMbIX U BCEX YNEHUCTOHorux. Ponb u
npevmMyLLecTBa HapyXHoro ckeneta. lNepBrnyHasa un BTopuyHas cermeHTauus. CTpoeHne
TYNOBULLHOIO CerMeHTa, WBbl U covneHeHus. CkeneTHble U BUCUeparbHble MbILlLbI, UX
CTpoeHne n dusnonorndeckne ocobeHHoctn. CoeanHeHne MbILL, C NOKpoBaMu Tena.
CermeHTapHbI COCTaB M HOMEHKNaTypa 4acten ronoBbl. [1poncxoxgeHue rofioBHbIX
npyaatkoB. OCHOBHblE TWUMbl POTOBLIX annapaToB (rpbi3yLUN, NNXKYLLE-COCYLLWN,
KontoLe-cocywnin). MNMpucnocobneHnsa K npuemMy XMAKON NULLIM B pasHbIX 3KONOTMYECKMX
rpynnax. AHTEHHbl, OCHOBHble W cneunanu3MpoBaHHble TUMbl aHTeHH. [pyaHble
CerMeHTbl U KOHeyHocTu. CTpoeHue rpyaHoro otgena. OCHOBHble MbilLbl Fpyau.
OcobeHHOCTN CTpOeHus rpyaHoOro otaena y npeactaBuTenen pasHbiX OTpsSOoB
HacekoMbIx. CTpoeHue U MyckynaTtypa rpygHbiX KOHeYHocTen. PyHKUMOHalbHbIE TUMbI
KOHEYHOCTEN 1 X cneumnanusauusa B cBA3N ¢ 06pas3om XusHu. Kpbino, ero cTpoeHune u
npoucxoxgeHue. CouneHeHne kpbina ¢ TenoM. Pabota netaTtenbHOW MyCKynaTypbl.
CknagplBaHue, pacnpasrieHne 1 cuenneHne Kpbinbes. Cneunanusaums netatenbHoro
annaparta B pasHbiX OTpsgax HacekoMbIX. Tunbl noneta. buonormyeckoe 3HaveHue
nofieTa u ero posnb B 3BONOLMM HacekoMbix. bprowHon otgen. CermMeHTapHbIA cocTaB
Gplowka n cTtpoeHne GprowHoro cermeHta. MyckynaTtypa. BplolHble KOHEYHOCTU, He
CBSI3aHHble ¢ pa3MHOXeHNeMm y npegcrasutenemn pasHbIX oTpsAOoB
MepBuYHOGECKPbINbIX HaceKoMbIX. BplowHble HOrM ryceHud. HapyxHble nonosbie
opraHbl. [lonosble npuaaTkM camMuoB W CamMoOK, UX MoauukauMm Wn 3HayYeHne B
cuctemaTuke Hacekombix. >Kano nyensl. [NuweBapuTenbHblM annapat. CTpoeHue

nuweBapuTenbHON CUCTEMDI. Mopdonorunyeckue, rmcrosiornyeckme "
yNbTPACTPYKTYpHble  OCOBEHHOCTM  nepefHen, cpegHen U 3adHen  KULLKW.
Meputpoduryeckasn mMembpaHa. OnnbTpaUNOHHbIE Kamepbl. BHekuweyHoe

nuweBapeHne. Ponb CUMMBUMOTUYECKMX MMUKPOOPraHM3MOB B YCBOEHUW TPYAHO
paclienngemMon pactutenbHon nuwun. [AbixaHuve. TpaxenHoe AblXaHWe Ha3eMHbIX
4YneHUCToHormx. OcoBEeHHOCTM ObIXaTenbHOW CUCTEMbI Hacekombix. CTpoeHue
TpaxemHon cuctembl. Twunbl TpaxermHou cuctembl. CTpoeHue Aabixanel, ux
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3aMblKaTenbHOro M ubTpyowWwero annapatoB. [bixaTefibHble OBWXKEHUA U UX
perynauusa. OpraHbl AblXaHUs BOAHbIX HACEKOMbIX. TpaxewHble >abpbl Yy JMYMHOK
aMPnOMOTMYECKMX HaCEKOMbIX (MOAEHOK, CTPEKo3, pyyvyenHukoB). OcobeHHOCTU
razoobmeHa HacekoMblx. [bixaHne n perynaumsa Temnepatypbl Tena. KpoBeHocHasa u
BblaenuTenoHass cuctembl. ®opMmpoBaHMe U CTPOEHME MOJSIOCTU Tena HaCeKOMbIX.
Cneundmka KPOBEHOCHOW CUCTEMbI, CTPOEHMEe M MHHepBauus cepaua. Lmpkynaums
kpoBn. CoctaB n dyHKUMa remonumdenbl. lNepukapguansHble kneTtkn. CTpoeHue U
PYHKUMA ManbnNUrneBblX COCYAOB, NabunanbHble xenesbl. HepounTbl U gpyrue opratbl
HakonneHus. FopMoHarnbHasa perynauus akckpeuun. XXKnuposoe Tero, ero CTpoeHne u
Ha3HayeHue. Xuposoe  Teno Kak  WUCTOMHUK  MeTabormyeckomn BOAbI.
BuoniomuHecueHumMss y  HacekoMbiX.  CTpoeHMe  OpraHoB  CBEYEeHUus,  UX
YHKUMOHUPOBaHME © Buonorndyeckoe 3sHayeHue. 3HaYeHWe >KUPOBOW TKaHU Mpu
mMeTamopdo3e n passutun. HepBHaa cuctema. O6WMN nnaH CTPOEHUS U OCHOBHbLIE
noapasgeneHuns. PyHKLMM ronoBHbIX, FPYAHbIX U OPIOLWHBIX raHrnmMes. [[0fI0BHON MO3r U
0COBEHHOCTN €ro CTPOeHUs y 06LLECTBEHHbBIX HAaceKOMbIX. bpiloLlHas HepBHaaA Lenoyka.
MexaHn3m paboTbl LeHTpanbHON HEPBHOW cuctembl. OpraHmsaums nepugepmyeckon un
cuMmnaTtmyeckon HepsHouM cucteM. OpraHbl 4YyBCTB HacekoMmblx. Knaccudukaums
peuenTopoB  (3KcTepouenTopbl, nponpuouenTopbl). OCHOBHbIE TUMNblI  CEHCUMN
HacekoMbIX. Mopdo- yHKUMOHAmNbHbLIE MPU3HAKN MexaHo-, POHO-, Xemo-, TUrpo-,
TepMmo- 1 doTopeuentopoB. CTpoeHMe OpraHoB 3peHUs HACeKOMbIX (CMOXHble W
NpocTble rnasa, gopcasnbHble M naTeparnbHble rnasku). OpraHbl MexaHopelenuuu,
cnyxa, oboHsAHMA U 3peHna HacekoMbix. ObpasoBaHue n3obpaxeHna B dpaceTOYHbIX
rnasax. LiBetoBoe 3peHue. Ponb opraHoOB 4yBCTB B >XM3HM HACEKOMbIX (MUTaHue,
pasMHoOXeHue, pacceneHune). MHCTUHKTBI 1 pednekcbl HacekoMbix. OpueHTauusa BO
BpemMeHn u npocTtpaHcTtBe. CurHanusauust y HacekoMbIX. 3BYKOBAd W XMMUYeCKas
KOMMyHUKaums. [MpecoumnarnbHbli YpOBEHb OpraHuM3auuMyM HacekoMblX (arperaums,
3abota o notomcTtBe). CnoxHble ¢OpMbl NoBeAeHuss HacekoMblX. OpraHusaums
coobuiectB HacekoMbix. CeHCOpHble OCHOBbI YynpaBfeHUs noBedeHUEM HaCeKOMBbIX:
NPVHUMMbLI U NOAXOAbI.

lMonoBas cuctema u pasmHoxeHne. CTpoeHMe MOoroBOWM CUCTEMbI camua MU CaMKW.
CnepmatoreHes. Tunbl anueBbix TpyboK, ooreHe3 un ButennoreHes. PopmupoBaHune
anueBblx obonovek. CTpoeHne xopuoHa. Cnocobbl onnogoTBOpeHuMss M obuiee
HanpasfeHne 3BOSIOLUN ONIIOAOTBOPEHUS HA3EMHbIX YSNIEHUCTOHOIMMX, B TOM 4uchne
HacekoMbIX. Cnocobbl pasMHOXEHMSI HACEKOMbIX: NOMoBoe, Bbecnonoe (napTeHoreHes u
negoreHes) v xusopoxgeHue. Perynauua nona npu napteHoreHese. OTknagka savu u
rOHOTpoMYECKME  UMKMbl  KPOBOCOCYLLMX  HacekombIX. [1nogoBUTOCTb,  YMUCHO
reHepauui, CMeHa [MOKOMNEeHUNn. JKonormyeckas u duanonorndeckas perynauus
pasMHOXeHUsi. OMOpuoHanbHoe pasBuTUe, MeTamopdo3. CTpoeHue ANLEKNETKU.
[pobneHune, pocT 1 pas3BuTue 3apogplla, cermeHTaumnsa n obpasoBaHme KOHEYHOCTEWN,
3apofblleBble NUCTKW, AeTepMUHaLMA TKaHen, 3apoablieBble 0605104ku. BeinynneHue
n3 anua. [loctambpuoHanbHOE pas3BUTUE, §NWHbKW, CTagus W Bo3pacT. Twunbl
mMeTamopdo3a HacekomblX. [lonMmopdunam Hacekombix (MOSIOBOW, KaCTOBbLIN,
9KONOrmyecku, cesoHHbl). opMoOHanbHasa perynauus metamopdo3a v guanaysbl.
OHOOKPUHHBIE OpraHbl HAaCEKOMbIX: HEWpPOCEKPEeTOpHble KNeTKu, npoTopakarnbHble
Xenesbl, npunexawue Tena. HeMporopmMoHbl, 3KANU30H, KOBEHUIbHbLIA FTOPMOH; UX POSb
B YNpaBIieHUMN XU3HEeO4eATeNbHOCTbI0 HacekoMblx. [lnanaysa n ee npuypoYeHHOCTb K
cTagusaMm pasBUTUA HacekoMbIX. AfanTuBHOe 3HayeHue Auanaysbl. [lpuHuMnbI
300510rM4eckon cuctemaTuku. MNpegcrasneHnsa o Buae, BHYTPMBNOOBbIE U HAABUAOBLIE
Kateropun. 3agayM u MeTodbl cucTteMaTukn. CuctemMa COBPEMEHHbBIX HACEKOMbIX,
POOCTBEHHbIE OTHOLLUEHUS OCHOBHbIX OTPSAOB. Bknag oTeyecTBEHHbIX S3HTOMOSOrOB B
dayHUCTUKY M CUCTEMATUKY HaCEKOMbIX. 3HA4YeHWe cuctemMaTuvku And npuknagHomn
3HTOMONOrMK. 3o05i0rnyeckast HomeHknartypa. MexagyHapoaHbIn KO4EeKC 300510rM4YecKom
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HOoMeHknaTypbl. [MpvHuMn  BGUMHOMWHANBLHOM HOMEHKNaTypbl. 3akoH npuopuTeTa.
OCHOBHble KaTeropum TUMOBbLIX 3K3EMMNAPOB (FONOTUM, NEKTOTUMN, HEOTUM, CUHTUI).
O630p COBpEMEHHbIX CUCTEM Knacca HacekomblX. Ero coctaB. OCHOBHblE MpU3HaKu
HaCeKOMbIX C HenomnHbiIM W MNOMHbIM npeBpaweHneM. Ob6waa xapakTepucTuka
OCHOBHbIX OTPAAOB NepBUYHOGECKPbINbIX Hacekomblx (Protura, Diplura, Collembola,
Thysanura). Ocob6eHHOCTM opraHuM3auun CTPEKO3 M MOAEHOK M UX MONOXEHNE B
cuctemMe  KpbinatbiX Hacekombix. Wx Guonormyeckune ocobeHHocTu. TapakaHbl,
Goromonbl, ¥ TepMmuTbl, WX Mopdonornyeckme u Buonorndyeckne  YepTbl.
OOwecTBeHHbIN 00pa3 XW3HM Yy TEepMUTOB. [MpsaMoOKpbINble  HaceKkoMble, UX
Knaccudukaums n BaxHenwme cemencrtea. OcobeHHOCTU pasBUTUS CapaHYoBbIX, UX
9KOMOrMn N pacceneHnsi. 3HavyeHme 3alMTHbIX MeponpuaTun B 6opbbe ¢ capaH4yoBbIMU
NPy  BCMbIWKaxX MacCCOBbIX Pa3MHOXEHUW. PaBHOKpbINble W  MNOMNY>XEeCTKOKPbISble
HacekoMble, UX  KraccuduvKkaumda, XapakTepuctvka  nogoTpsaoB,  OCHOBHbIE
HanpasfeHnsa 9BOMUMN N NpakTU4ecKoe 3HayeHne. Tnv U UX poflb B 3KOCUCTEMAX.
XKecTkokpbinble, wux ©Ouonormyeckne wn mMopdonorndeckne 4veptbl. Cucrema
XECTKOKpbIbIX, BaxHeuwwune cemencrtBa. [lpaktnyeckoe 3HadeHWe B KadecTse
BpeauTenen TPaBAHUCTOM W  [OPEBECHOW  pPacTUTENIbHOCTM WU 9HTOMOQAaros.
Yewyekpbinble, ux mopdonorndeckne 4eptbl, buonormsa. BaxHenwune cemencrsa u
npakTuyeckoe 3HadeHune. [IByKpbinble, uX Mopdonormyeckne 4eptbl, OGuonorus,
ocobeHHOCTM MeTamopdo3a M cuctema oTpsaga. BaxHenwme cemencrBa U ux
npakTuyeckoe 3HayeHue. lMepenonyaTtokpbinble. [logoTpsabl UM BaxHewuwuve
cemencTtBa. OCHOBHble 4epTbl GBuonormm n obLEeCTBEHHOW OpraHu3auMm MypaBbeB U
nyenuHblX. apasntuam u BTOPUYHLIN NapasnTu3M. OCHOBHbIE MOHATUS SKOMOTUW.
Cpena wn aktopbl cpegpbl. [puvHUMN CMeHbl cTaumi. AganTtauusi HacekoMbIX K
3KCTpeMarsibHbIM 3KONOrMYeCKMM YCIioBUAM. XOSTI0A40CTOMKOCTb HACEKOMBbIX, MEXaHU3MbI
3alWnTbl OT BbICbIXaHUS.

LinpkagHblie putmMbl 1 Bronornyeckune Yacbl. Kpyr KOHTponMpyemblx ABneHuin. 3HavyeHme
nccnegoBaHUi MexXaHM3MOB LIMPKaAHbIX PUTMOB AN NPaKTUKM HapO4HOro X03AUCTBa.
Mutanue. lNuwa kak akonorndeckun daktop. BnusHue coctaBa nuWM Ha pPoOCT,
pasBuTME U pa3MHOXeHWe HaceKkoMbIX. lNMuLLeBble pexuMbl U NULLEBas cneunanusauus.
KoOHCOpTUBHbIE CBA3M HaCeKOMbIX M pacTeHun. [lnanaysa HaceKkoMblX, ee Npu3Haku,
dopMbl NposiBNEHNs WM apanTuBHoe 3HadeHne. OOMeH BellecTB Mpu Ananayse.
MpnypoyeHHOCTb Ananay3bl K CTagusiM pasBuUTUa M pasHoobpasne ee nposiBNEHUN.
Ponb guanaysbl B CMHXPOHM3aLMKU XU3HEHHOIO LMKIA C CE30HHbIMU M3MEHEHUSMU
KnumaTudecknx akTopoB M C HebnaronpuaTHbiMKU hakTopamu cpefbl.  [duHamuka
YMCIIEHHOCTU HAaCeKOMbIX, ee TeopeTuMyeckne W MnpuKnagHble acnekTbl. PakTopbl,
Moanuumpyowne n perynupyowme YUMCneHHOCTb HaceKoMbIX (KnumaTt, Tpodiuvka,
NNOTHOCTb NONyNAUMK. BUOLEHOTUYECKME OTHOLIEHUSS B 3KOcUcTeMe). Ycnosus
paBHOBECUS B CUCTEMAX «XO35IMH — MapasvuT» U «XULWHUK — XepTBax». Bcnbiwku
MacCOBOIro pa3MHOXEHUSA HaCeKOMbIX, UX MEPUOAMYHOCTb U haKTopbl, onpeaenstoLwme
X0, BChblweK. Ponb HacekoMbIX B KPYroBOpoTe BewecTB. 3HayeHMe HacekoMbIX B
MOHWUTOPWUHre 3a COCTOAHMEM oKpy>atoLlen cpenbl. "eorpaduyeckoe
pacrnpocTpaHeHne HaceKoMbIX N ero OCHOBHblE 3aKOHOMEPHOCTU. 3ooreorpadguyeckue
uapctea 1M obnactu 3emnu u panoHupoBaHue [laneapktuku. PacceneHwe n Tunbl
apeanoB y COBpeMeHHbIX BUAOB. McTopuyeckne n 3KONOro-knumMaTtudeckne acnekTbl
dopMnpoBaHUS UX rpaHuL. XapakTepucTuka 3HTOMOayHbl pasHbix reorpadunyeckmnx
pernoHoB. OcobeHHOCTUN hayHbl HacekoMbix Poccumn. AHTponoreHHble akTopbl U KX
3HayeHVe [Ona pacceneHnsa HacekombixX. [lpoucxoxgeHwe HacekombiX. HasemHble
YIEHUCTOHOIME, UX NPOUCXOXAEHNE N 3BoNUMSA. [lonoXeHne HacekoMbIX B cucTeme
yneHncToHornx. CoBpeMeHHble NpeAcTaBNeHNs O MNPOUCXOXAEHUM HACEKOMbIX MO
AaHHbIM CpaBHUTENbLHOW Mopdonormnm u naneoHtonorum. CenbCKoXO3siMCTBEHHas
SHTOMOnorusa. Hacekomble — BpeguTenu pacTeHWn, UX COCTaB, OCHOBHbIE TUMbI
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NOBPEXAEHNN, 3KOIOrMyeckme rpynnbl HacekoMbix-outodaroB. [NaBHble BpeautTenu
CenbCKOXO3SNCTBEHHbIX KynbTyp B Poccun n conpepenbHbiX cTpaHax. KapaHTuHHble
006bekTbl. JlecHass SHTOMONOMMA M ee OCHOBHble HanparieHusi. OCHOBHble Tpymnnbl
unTO- 1 Kemunodraros U crieundurka nx BO34eNCTBUSA Ha NecHble aKocuctembl. [NpuymnHbl
BCMbILLIEK MAacCOBOro pasmHoXxeHnd. CoBpeMeHHble METOAbI CIIEXEHNA 3a COCTOSIHUEM
necHblx akocucteM. MeauumnHcKkaa W BeTepuHapHas 3SHToMmonornsa. Hacekomble-
napasuTbl 4YerioBeka W >XMBOTHbIX, MX COCTaB W OCHOBHble MpeaCcTaBUTENMN.
JKonornyeckme rpynnupoBku napasutoB. ObnuratHble 1 ¢akynbTaTUBHbIE NapasvThbl.
Hacekomble kak nepeHocdmkn 6GonesHen. [pupoaHble ovarn uHdekumn Cnocobbl
nepeHoca Bo3dbyautenen. Ponb E.H. MNMaBnosckoro B paspaboTke y4eHns 0 NpupoaHON
04aroBOCTM TPaAHCMUCCUBHbIX 3aboneBaHun. 3HaveHne paboTt B.H. Beknemuwesa B
pa3paboTke cucTeMbl MNPOTUBOMANAPUNHBLIX MEPONPUATUA.  INUAEMUOSOrMYecKoe
3HayeHMe OCHOBHbIX Tpynn NepeHOCYMKOB: KOMapoB, MOCKUTOB, MOLLEK, MOKPELOB,
cnenHewn, BbICWUMX [OBYKPbINbIX, 60X W Blwen. 3HayeHne CUCTEMbl CaHWUTApPHO-
TMMIMEeHNYEeCcKoro KOHTPOns B npefoTBpalleHun anuaemun. Bpegutenun TexHUYeckoro
Cblpbfl, 3anacoB MNPOAYKTOB, My3eMHbIX 3KCnoHaTtoB. WX cocTtaB, OCHOBHblE
npeacrasutenn, ocobeHHocTn akonormn. Cneumcmka MeTogoB  3awuTbl  OT
Bpeautenen. BaxHenwme meTtoabl 60pbbbl ¢ BpeAHbIMU HACEKOMbIMU: KapaHTUHHbIE
MEpPONPUATUSA,  arpoTexXHU4eckne MeTodbl, BHeOpeHue  YCTOWYMBBLIX  COPTOB.
Buonornyeckne MeTodbl, WX OCHOBHble HarnpaBfieHUs W MepcrnekTUBbl: OXpaHa
NnofnesHblX SHTOMOJ)aroB, MX MacCCOBOE pasBefeHMEe W WHTPOAYKUMA. XuMudeckue
MeToAbl, UX OOCTOMHCTBA M HEAOCTaTKU. YCTOMYMBOCTb HACEKOMbIX K MHCEeKTUUuOaMm,
oTpuuaTenbHOe BO3OENCTBUE MHCEKTULMOOB Ha OKpyXatoLyto cpeay. HoBble meToabl
3aWnTbl  pacTeHUn (cTepunusaumsi, reHeTudeckMe MeTodbl, penenneHTbl U
aTTpakTaHThl). NonesHble Hacekomble. MegoHOCHas nyena, LWeNKOBUYHbIA YepBb, UX
Buonorna n cdepbl UCNONb3OBaHUA MPOM3BOAUMBIX UMW MPOAYKTOB. Hacekomble—
onbIIUTENN, MeTodbl UX OXPaHbl U NOBbIWEHUA 3PEEKTUBHOCTU UX AEATESNIbHOCTW.
JcTeTndeckoe 3HayeHne HacekoMblx. OxpaHa pegkmx u ncdesarowmx suagos. KpacHble
KHUMM pa3HOro ypoBHA U uX 3HaveHne. OCHOBHble BUAbl HACEKOMbIX, 3aHECEHHble B
KpacHble KHWUMM pasnuMyHOro YpoBHSA. TexHudeckas aHTomororns. CosgaHve u
BOCMNPOM3BOACTBO KynbTyp HacekoMblx. MaccoBoe pasBefeHne HacekoMblxX Ans
nonyyYeHuss NpOAYKTOB  MX  JKMU3HEOAEATeNbHOCTM W Bbilycka Ha  NOCeBbl
CENbCKOXO3ANCTBEHHbIX KYNbTYP U KYNbTYpbl B YCNOBUAX 3aLLMLLIEHHOrO rpyHTa.
Bonpochbl K 3K3aMeHy

1. QHTOMOMOMMA Kak Hayka: npeameT 3HTOMOSIOMMKU, POflb HACEKOMbIX B NPUPOAE U UX
3Ha4eHve ang yenoseka.

2. Wctopusi SHTOMOMOrMKW, OCHOBHbIE [OOCTMXEHUS MUPOBOM W OTEeYeCTBEHHOM
SHTOMOSIOrNM.

3. CTpoeHue Tena HacekoMmblx. [logpasgeneHune Tena Ha oTaesbl U CErMEHTHI.

4. TokpoBbl HAaCEKOMbIX N MX YHKUMN. CTPOEHNE U XMMWUYECKUM COCTaB KYTUKYIbI.
Ponb KyTukynbl B KayectBe ¢mandeckoro n cgpusmonornyeckoro 6apbepoB. CTpykTypa,
MUrMEHTHas okpacka, KyTUKYNAPHbIE BbIPOCTbI M BOMOCKU, CTPYKTYPHAsA N MOKPOBOB.

5. OcCHOBHble TUMbl POTOBbLIX annapaTtoB (rPbI3yLUUN, NUXYLLE-COCYLUK, KosoLle-
cocywmn). TlMpucnocobneHna K npuemMy XUOKOW MUKW B PasHbIX 3IKOSOMMYEeCKNX
rpynnax. AHTEHHbI, OCHOBHbIE U Cneuuann3npoBaHHble TUMbl aHTEHH.

6. [pyaHble cerMeHTbl U KoHeYHocTn. CTpoeHue rpyaHoro otaena. OCHOBHbIE MbILULbI
rpyon. 7. OcoBeHHOCTM CTpPOEeHUsa rpygHOro oTAena y npeacTtaBuTenen pasHbiX
OTPSAOO0B HACEKOMBbIX.

8. ®DyHKUMOHAmNbHbIE TUMbl KOHEYHOCTEM U UX cheumanu3auus B CBA3N C 0bpasom
XU3HMW.

9. Kpbino, ero ctpoeHne u npoucxoxaeHune. CouneHeHne Kpbina ¢ Ttenom. PaboTta
netatenbHON MycKynaTypbl.
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10. [lNuweBaputenbHbin  annapat. CTpoeHue  nueBapuUTENbHON  CUCTEMBI.
Mopdonornyeckne, rmcTonormdeckue U yrbTpacTpyKTypHble OCODEHHOCTM nepeaHen,
cpeaHen n 3agHen KULKWN.
11. [ObixaHne. TpaxenHoe pAblxaHne Ha3eMHbIX 4neHuctoHormx. OcobeHHocTn
ObIXaTenbHOM CUCTEMbl HACEKOMbIX. CTpoeHne TpaxemHON CUCTEMbI.
12. KpoBeHocHas cuctema Hacekombix. Crneunduka KpOBEHOCHOWM CUCTEMBI, CTPOEHME
M WHHepBauusa cepgua. Uupkynsumsa kposu. CoctaB M (PyHKUMS remonnmabl.
MepuvkapamanbHble KNeTKu.
13. BblgenutenbHas cuctembl. CTpoeHue un (yHKUMA ManbnurmeBbiX COCYAOB,
nabunanbHble xernesbl. HedpouuTbl U Apyrne opraHbl HakonneHus. opmMoHanbHas
perynaumnsa akckpeuun. XXuposoe Teno, ero CTpoeHue u HasHayveHue. XKupoBoe Teno
KaK MCTOYHUK MeTabonuyeckom BoAbl.
14. HepBHas cuctema. O6Wwmin nnaH CTPOEHUS U OCHOBHbIE noapasgeneHuns. OyHKuun
FONOBHbIX, TPYOHbIX W OploWwHbIX raHrnues. OpraHu3auusa nepudepnyeckon u
CUMNAaTUYECKON HEPBHOW CUCTEM.
15. CTpoeHune opraHoB 3peHUs HaceKoMbIX (CNOXHbIe U NPOCTble rMnasa, JopcarnbHble U
natepaneHble rnaskun). ObpasoBaHne nsobpaxeHnsa B haceTouHbIX rnasax. LiBetosoe
3peHue.
16. IHCTUHKTBI N pedpnekcbl HacekombiX. OpueHTaumss BO BpeMeHU U MPOCTPaHCTBeE.
CurHanunsaumsa y HacekoMbIX. 3BYKOBas U XmMmudeckasd KOMMYyHuKauus. CeHcopHble
OCHOBbI ynpaBsfieH1si NoBeAeHNeM HaCeKOMbIX: MPUHLUUMBI U NOAXO0AbI.
17. TllpecounanbHbii YpPOBEHb OpraHu3auMmM HacekoMbix (arperauusi, 3abota o
notomctee). CrnoxHble ¢opmbl noBegeHua Hacekombix. OpraHmsaumsa coobliecTs
HaCeKOMBbIX.
18. lNonoBaga cuctema u pasamHoxeHne. CTpoeHne NosioBOM CUCTEMbI CaMLa U CaMKMU.
19. OmbpuroHanbHoe pa3BuTne, MeTamopdos.
20. Tunbl meTamopdo3a HacekoMbIX. [NonMMopdn3M HacekoMbiX (NOSIOBOW, KAaCTOBbIN,
9KONOrMYECKNI, CE30HHbIN).
21. TopmoHanbHas perynsauma metamopdo3a M guanaysbl. OHOOKPUHHbIE OpraHbl
HaCeKOMbIX: HeMpOCEKpeTOpHble KMeTKW, MpoTopakasnbHble >Xernesbl, npunexaiime
Tena. HenporopmoHbl, 9KAW30H, HOBEHWUITbHLIN TOPMOH; WX pPONb B YynpaBfieHUn
XN3HEeOEeATEeNbHOCTbIO HACEKOMBbIX.
22. [MpuHuMnbl 300M0rM4eckon cuctemaTmkn. Cuctema COBPEMEHHBIX HAaCEKOMbIX,
POOCTBEHHblE OTHOLUEHUSI OCHOBHbIX OTPSAO0B. 3HayeHue cucTemMaTuku  ang
NPUKNagHOM 3HTOMOJSIOTUMN.
NuTepartypa
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Mpocdunb (cneunanbHocTb)leHeTuka 03.02.07
3aKOHOMEpPHOCTU HacrnegoBaHUA MPU3HAKOB, YycTaHoBrieHHble . Mengenewm.
[MpaBuno «4ncToTbl rameT». [eHOTMN Kak cucTtemMa B3aMMOOEWCTBYHOLNX reHOB. Tunbl

B3aUMOAENCTBUSA arnnefbHbIX U HeannesbHbIX reHOB, UX MOMNEKYNApHblE MeXaHU3Mbl.
OCHOBHblE MOMNOXEHMUST XPOMOCOMHOM Teopun HacrneactBeHHoctn T. MopraHa.
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MpuHUUNBLI NOCTPOEHUSI FreHeTUYECKUX KapT XpomMocoM. [eHeTuka nona. [lporamHoe,
CYHraMHoe M anuramHoe onpegeneHve nora. XpoOMOCOMHbIN MeXaHU3M onpeneneHus
nona Ha npuvMmepe 4Yernoseka v NTuuy. MexaHusm onpegeneHus nona y oc U n4yen.
HexpomocomHaa HacneacTBeHHoOCTb. [1masmoH v nnasmMoreHbl. HacnegctBeHHble
GonesHn 4enoBeka, CBA3aHHble C MyTauuamu nnasmoreHoB. MoaudumkaumoHHas
N3MeH4YnBOCTb. Hopma peakuuun. AganTueHble Moandukauum n Mopdo3sbl. ['eHokonun u
doeHoKonuu. Tunbl HacneaCcTBEHHOMU M3MEHYMBOCTHU (pekombuHaLmoHHasA
M3MEHYMBOCTb U €€ WCTOYHUKWU, MYTauMOHHas W3MEH4YMBOCTb). JnuUreHeTundeckas
N3MEHYMBOCTb. XapaKkTepuUCTUKa reHHbIX U XPOMOCOMHbIX MyTauun. Tunbl reHOMHbIX
MyTauui. ABTO- M annononuniouibl, UX 3HAYeHMe U UCMNONb30BaHUE B Cenekuuwn.
HokasatenbctBo ponm [OHK kak maTepmanbHOro HocuTens HacneacTBEHHOCTU.
Ctpyktypa HOHK. CsonctBa [OHK kak cybcTtpata HacneacTtBeHHOro martepuana.
Pennukauna OHK y npokapuot n aykapuoT. Pennukauma TenomMepHbIX y4acTKOB
XpoMocoM aykapuoT. CoBpeMeHHasa Teopus reHa. Tunbl reHoB. Mo3anyHoe cTpoeHue
reHOB Yy 3yKapuoT. AnbTepHaTUBHbLIN CnfiancuHr. MaTpuyHaa akTMBHOCTb [EHOB.
TpaHckpunums y npokapuoT n aykapnoT. OCoBEHHOCTU TPaHCKPUNUUKN pasHbIX TUMOB
PHK y aykapuot. [llpoueccuHr, crnnamcuHr. [eHeTudeckunm Kog M ero CBOWCTBA.
Mcnonb3oBaHMe 3HaHUMM O FEHEeTMYECKOM Koae ANnsi 00bACHeHWA adhdpekTa MyTauun
(HOHCeHCc-MyTauun, cemMceHc-MyTaunn, COABUM PaMKU CHUTbIBAHWUSA). DKCNaHCUA Yucra
TPUHYKNEOTUAHbIX NOBTOPOB M aHTUuunaumda. TpaHcnsaumsa. Ponb pnbocomM u pasHbIxX
Tvnos PHK B atom npouecce. OcHOBHble aTanbl TpaHcnauun. Cnocobbl penapaumu
nospexaeHnn [HK. HacnencrBeHHble BOMNe3HN YenoBeka, CBA3aHHbIE C HapyLLUEHUEM
cuctem penapaumn. UHTepdepeHums PHK — perynauua askcnpeccum reHoB Ha
NOCTTPaAHCKPUNUMOHHOM  ypoBHe. Wcnonb3oBaHne PHK  wuHTepdepeHunn B
reHeTUYeCckux wuccnegoBaHnax wn buomeguumHe. [eHeTuyeckas WHXeHepusa Ha
KNeTOYHOM, XPOMOCOMHOM W FrE€HHOM YPOBHSAX. ['eHHasa uHxeHepusi. OCHOBHbIE 3Tanbl
CO30aHuUs TpaHCreHHblX opraHusmoB. [loHATME O BekTope: TuMbl BEKTOPOB, WX
KOHCTpyMpoBaHue 1 cnocobbl nepeHoca B KIeTKN pasnnyHbIX OpraHn3mMoB. [JoCTXeHNs
M NepcrnekTMBbl TEeHHOW WHXeHepun. KapTupoBaHwe reHoma: LUMTONorndyeckue,
reHeTMyeckme W usanyeckme KapTbl XPOMOCOM, MPUHUMMBLI  UX MNOCTPOEHUS.
MonekynapHele Mapkepbl [OHK. TMOP®-mapkepbl. Mukpo- ©n  MuHUCATENNUTHI.
OUHrepnpUHTUHI KaKk MeToa WAeHTUUKaumm nmyHocTu. [lonuMmepasHas uenHas
peakumss kak cnocob amnnudpukaumm nwoboro dparmenta AHK. MpuHumner MUP,
obnactn npumeHeHus. lNMoHATUE O reHOMuKe M npoteomuke. «OBpaTHaa» reHeTuka.
OpTonornyHele M nNapasnoruyHble reHbl. buounnbl — HOBbIM noaxod ANA U3yyYeHus
COCTOSIHMS BCEX reHOB opraHnama. Cenekums kak Hayka. Bknag akag. H./. Basunosa B
pasBUTUE reHeTU4ecknx OCHOB cenekuuu. Metoabl cenekuuu. lNoHATME O coprTe.
"eTepoauc n ero ponb B cenekunn. MH6pnamHr n aytopmanHr. MexaHmsmbl penapauum
OHK y mukpoopraHmamoB. KoHbloraums — nonioBon npouecc y 6akrepun. F-nnasmuabl 1
3MUCOMBI, Hfr-kneTkn. [eHeTMyeckoe KapTupoBaHWe MeTOAOM MpepbiBaHUS
KOHblOrauyuun. Cucrtema pecTtpukumm-moandukaumm, npepoxpaHswowas OHK knetku-
X035IMHa OT BKIMOYEHUS B €e reHeTUdeckun martepuan uvyxepoHbix monekyn OHK.
depMeHTbl pecTpuKkLmMK (pecTpukTasbl) 1 mogudukaumm (metunassl). MeTunupoBaHue
OHK. AHTupecTpukumnsa. MenoTndeckun KpOCCUHIoBep, ero reHeTn4eckme nocrneacTeus.
eHeTu4eckne KapTbl XPOMOCOM UM MNpUHUMNBI KX nocTpoeHnda. OnpeaeneHve
pacCTOSHUA MeXAy reHamm no yactoTe KpoccuHrosepa. MUToTUYEeCKUn KpOCCUHIoBep,
€ero reHeTMyeckMe nocneacTsBns, UCNOMb30OBaHUE ONA reHeTUYEeCKOro KapTUPOBaHUA.
LinTonnasmaTtnyeckoe HacrnegosaHve. Tunbl MUTOXOHApPWanbHbIX MyTauun. Petite
MyTaHTbl U HacnegoBaHWe CnoCOBHOCTU AbixaHus y Apoxoken. [Nogxoabl K N3yveHuto
PYHKUUIN reHOB: NO3ULWNOHHOE KITOHUMPOBAHWE, HOKayT reHoB nyTemM WHTepdepeHLmun
PHK, romonoruyHon pekombuHaumm. buoumnel (QHK-nonsa)- npMHUmMnbl 1 BO3MOXHOCTHU
ncnonb3oBaHus. TpaHckpunToMuka. OCOBEHHOCTN CTPYKTYPHOW OpraHn3aunm reHoMoB
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Npo- U 3YKapMOTUYECKNX MUKPOOPraHM3MOB, BbISBMEHHbIE HA OCHOBaHUK UX MOJSTHOIO
cekBeHupoBaHus. NpeacraBneHve 0 MUHUMANbLHOM pasMepe reHoma OAHOKMETOYHbIX
MUKPOOPraHn3amoB. KneTtouHblh (MUTOTUYECKUIW) LMK U ero perynsaums. LInknuHel m
UMKNWUH 3aBUCUMbIE KMHAa3bl, WX PONb B perynsauuMmM KrnetoyHoro generHuns. Mwutos
(kapvokuHes) n ero Guonornyeckoe 3HaveHue. Hapucosatb cxemMy mutosa. Meios u
ero Ouonorudeckoe 3HadeHwe. HapwucoBaTb cxemy Menosa. [lpodasa wmenosa.
KpoccuHrosep, ero 6uonornyeckoe 3HadeHne. MnTo3 n Menos, nx CXOACTBa M OTNNYNS.
Tunbl menosa. Tunel PHK. CtpykTypa, doyHkuun. OHK. Mpasuna Yapracdda. Mogenb
YotcoHa-Kpuka. [lonykoHcepBaTuBHbIM MexaHuam pennukaumm [OHK. ParmeHTbl.
Okasakun. PHK-3atpaBku, ponb npanmasbl. OHK-nurasel. Xenukasbl. AHK-rnpassel. JHK-
ceasbiBatowme 6enkn. OCHOBHble 3Tanbl pennukauuun. WAcnpaenenue owmnbok OHK-
nonumepasamu. AKTMBaLMA aMUHOKUNOT. NHUUMMpyoLwme aMMHOKUMCNOTbl. PUbocomel
— MONEKYNSApHbIE MalWHbI, ocyllecTBhswowme cuHTed 6enka. MHuumauma cuHTesa
Bernka. OnoHraunsa cuHTe3a NnonuNenTUaHOM uenu. TepMuHaumsa cuHTesa nonunentuaa.
Monupmnbocombl. LleHTpanbHaa pgorma monekynapHon 6Guonorun.  WHrmMbuTopsl
TpaHckpunumMm w1 TpaHcnauuni.  Ydvenme Y. [apBuHa 06 M3MEHYMBOCTM W
HacneactBeHHOCTU. PopMbl U MPUYUHBL U3MeHYNBOCTU. OCOBGEHHOCTM reHoma Yy
npokapuoT. MNMeTneeas unu gomeHHas opraHmnsauua OHK y 6aktepuin. PasHble mogenu
opraHu3dauun Hykneompa 6GaktepuanbHOM KneTkn. «Ckonb3swmne ydacTkm» -
GakTepmanbHon Xxpomocombl. Accoumaums [OHK ¢ 6enkamn B ©GaktepunanbHOM
Hykneonge. OcobeHHocTn pennukaumm OHK BupycoB n npokapuot. OpraHusaums
reHoma 3yKapuoT. MHOrokoMnoHeHTHas opraHusauus aapa 3yKapuor.
dyHKUMOHANbHbIE  OCOBEHHOCTW, OTNU4YaKLwme sapa 3yKapuoT OT  S4epHbIX
KOMMNoHeHTOB npokapunoT. Konuyecteso [JHK B reHome y npo- n aykapnot. MosandHas
(MHTPOH-3K30HHAsA) CTpyKTypa reHoB aykapuoT. Mwukpocatennutel (MKC) n
muHucatennutel (MHC) «kak pasHoBugHocTu  satfHK, wux opraHusauma wu
pacrnpocTpaHeHMe B reHoMe 3yKapuoT. JIOKyCbl BapbupyloLLero 4ucria TaHOeMHbIX
nostopoB (VNTR-nokycbl). N'eHHaa gaktunockonusi. XpOMOCOMbl BbICLUMX 3yKapuoT.
Tpu TMna xpomocom no HaeawwvHy. [lante xapakTepuUCTUKY MOHATUIO «XPOMOCOMa» B
cBeTe COBpPEMEHHbIX npeacTaBneHuin. opmbl opraHmsaumm XpoOMOCOM: UHTepdasHas u
MuTOoTUYecKasa. OxapakTepusynte CTPYKTYPHO-(PYHKLUNOHANbHOE COCTOSAHME XPOMOCOM.
O6wnin nnaH CTPOEHUSI XPOMOCOM 3JyKapuoTUYeckux opraHmamoB. CTpoeHune u
QYHKUMN  LEeHTpPOMepbl UM KMHeToxopa. Tunbl XPOMOCOM B 3aBUCUMOCTU  OT
pacnosnioXXeHns LEeHTPOMepbl UM NEepBUYHON NepeTskkn. [oHATME «KapuoTun» u
«nguorpammar». [loHATHE «KapuOTUM» no Jlesutckomy. [AunnovaHein (2n) wu
rannonaHein (N) Habopbl XpoMocoM. Pasmepbl XpOMOCOM Yy pasHbiX OpraHM3moB.
«Kputnyeckass macca xpoMocom». AyTOCOMbI U MOSMOBbIE XPOMOCOMbI. XpOMaTWH, ero
opraHusauusa u nokanusauus B Knetke. ®Ppakuum xpomaTuHa, UX MOMeKynspHasa w
reHeTnyeckas opraHusaums N oTnu4UTenbHble 0COBEHHOCTU. Tunbl reTepoxpomaTuHa,
0COBEHHOCTN NX opraHn3aunn. Y4acTku nokanusauum Ha XxpoMocome.
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Mpodunb (cneunanbHocTb) NouBoBeaeHue 03.02.13

[MoHATHE O NoYBE Kak CaMOCTOATESNIbHOM eCTeCTBEHHO-UCTopu4eckom Tene. Mecto n
ponb noyBbl B 6uocgepe. CTpyKTypa NOYBOBEAEHMSI U €70 MECTO B CUCTEME HayK.

MwuHepanbHas 4actb noyB. MwuHepanbl, cnarawowue TBepayrw d¢asy noys.
[MepBnYHbIE MUHEpanbl, WX OCHOBHble Trpynnbl. OCHOBHbIE rpynnbl BTOPUYHBLIX
MUHeparoB: CONnW, okcuabl, annodaxbl, MMUHUCTbIE MuHepanbl. CBoOWCTBa MOYB,
onpegensieMble BTOPUYHLIMKM MWHEpanamun: MOHOOOMEHHas CnoCOBHOCTb, NUMKOCTb,
NNacTUYHOCTb.

OpraHnyeckoe BeLlecTBO Mo4YB. WCTOYHMKM nodBeHHOro rymyca. [loHsaTMe o
MUHepanusaumm u rymudpukaumm. BnungHue BHEWHWX YCNoBUWA Ha Mpouecehl
TpaHcopmaumm opraHndeckoro BewecTtBa. Cneunduyeckne u Hecneuudunyeckme
coeanHeHnss. OCHOBHble rpynnbl FYMYyCOBbIX BELECTB: [YMUHOBbIE KWUCIOThI,
PYyNbBOKUCIOTbI, FYMUH, MX OCOBEHHOCTU 1 ponb B NOYBOOOpa3oBaHuu.

Boga B no4se. [loyBeHHbIN pacTBOp W (paKTopbl, Onpedensolwne ero cocTas.
CocTtaB NO4YBEHHOrO pacTBOpa, €ro KMCMOTHOCTb M LWEeNoYHOCTb. Ponb  MoYBEeHHOro
pacTBoOpa B XXW3HU pacTEHUN.

lMouyBeHHBbIM BO3ayX. POpMbI NOYBEHHOrO Bo3ayxa. BosayLwHo-uanyeckne ceoncrea
NnoyB.

MornotuteneHaa cnocobHOCTbL MoYB. Bmabl nNornoTutenbHOM CnOCOBGHOCTU MOYB.
No4BeHHbIN nornowarwmm Komnnekc. KnCnoTHOCTb U LWENOYHOCTb MOYB.

AKTyanbHass U1 noTeHuManbHas MNOYBEHHAd  KUCNOTHOCTb. OOMeHHas u
rmaposiMTndeckas KUCNoTHocCTb. LLenoyHocTb noys. bydepHOCTb noys.

OkucnuMTenbHO-BOCCTAaHOBUTESbHbIE NPOLIECCHI B NOYBAX.

OcHoBHble Tennoduandeckne xapakTepucTukm no4vs. TensoobmMeH B nNouBe.
TemnepaTypHbI peXUM 1 ero BNnMAHME Ha No4BoobpasoBaHmne 1 Nnogopoaue noys.

PagnoaktnBHOCTb MoYB.

paHynomMeTpuyecKkuin CocTaB MoYB, ero BrMsHUE Ha NnoyBoobpasoBaHNe M CBOMCTBA
noys. CoctaB U CBOWCTBa rpaHyrioOMETPUYECKNX 3NEeMeEHTOB. WX knaccudukauma no
pa3mepy. Knaccudukauyusa nods no rpaHyrioMeTpuyeckoMy COCTaBy.

Ctpyktypa no4B. ®akTopbl arpermpoBaHusi MNOYBEHHOW Maccbl. CucTemaTtuka
NMOYBEHHOM CTPYKTYPbl N ee OMarHOCTUYEeCKoe 3Ha4YeHue.

lMoHATME O noYBeHHbIX ropu3oHTax. O6pasoBaHWe MOYBEHHbLIX FOPU3OHTOB, WX
oTNnn4YMe OT NUToNorn4yecknx cnoes. CuctemaTnka NOYBEHHbLIX FTOPU3OHTOB.

[dnarHocTuka noYBEHHbIX TOPU3OHTOB.

MoHaTMe o noyBeHHOM npodune. CucTtemMatTvka MNOYBEHHbIX Mpodunen no
XapakTepy COOTHOLLUEHUS TFEeHETUYECKMX TFOPU3OHTOB. TuMbl CTPOEHUS MNOYBEHHOMO
npoduns.

O6waga cxema noyBoobpasoBaHus. CTaaMMHOCTbL NOYBOOBPa30BaHUS.

BanaHc BewectBa B no4BooOpasoBaHun. [1pOTMBOMOMNOXHBIE SBMEHUS NpwU
noysoobpaszoBaHnN. InemMeHTapHble no4dBeHHble npouecchl (3MM). Komnnekt wu
komnnekc JlM. Twn no4BoobpasoBaHna. OcobeHHOCTM no4YBOOOpa3oBaHUA B
pasnNUYHbIX 3KOSNOMMYECKMX YCIOBUSX.

Pexumbl noyBoobpasoBaHusa. BogHbii pexuvm noysB. BoO3aywHbI pexum MnoyB.
Tennosown pexum noys.

25



Mnogopoave noys. [loHATME O nNoYBEeHHOM nnogopoaun. Kateropun nOYBEHHOro
nnogopoamus. ®akropbl NIOAOPOANS MOYB.

dakTopbl  nousoobpasoBaHus. B.B. [JokyyaeB M ydeHue O  akTopax
noysoobpasoBaHus. B3anmocsasb n B3aMMOOBYCNOBNEHHOCTb hakTopoB
noyBoobpasoBaHus. [eaTenbHOCTb YenoBeka Kak hakTop No4BoOOGpa3oBaHuS.

Cuctematuka noys. lNoHATHE O cucTemaTuke noys. Pasaensl cucteMaTuky noYs.

TakcoHOMUSA, HOMeHKNaTypa M AuarHocTuka noys. [NpuHUMMLI ONArHOCTUMKM MOYB:
NPOPUNBbHBLIN METO, KOMMSIEKCHbIM NoAX0o[n, CpaBHUTENbHO-reorpadouyeckuii aHanms,
OLEeHKa pexMMoB no4yBoobpasoBaHus. [uarHocTudeckne npmsHaku noys. KoHuenuums
ANarHOCTUYECKMUX FOPU3OHTOB MOYB.

MmasHerwune Tunbl noys. CrnabopasBuTble NOYBHI.

HdepHoBble no4sbl. PopmMuMpoBaHME [OEepHOBbIX MOYB Ha KapboHaTHbIX U
B6eckapboHaTHbIX NNOTHLIX Nopoaax. [lepHoBo-kapboHaTHbIEe NoYBbl. [lepHOBLIE KUCTIbIE
noysbl. [lepHOBbIE NOYBbI Ha PbIXIbIX MOPOAAX.

'mapomopdHble nouBbl. OO6WME NpUM3HAKM M CBOMCTBA TMMOPOMOPEHbLIX MOYB.
OrneeHne nouB. Nen, ero Buabl M NposiBieHME B pasHbiXx nouvsax. [lcesgornen.
[MeeBble U rmeeBaTble MNOYBbLI.

BonoTHble noyBbl. PacnpoctpaHeHne BOMOTHLIX MOYB B pPasHbIX NPUPOOHbLIX 30HaX.
MpouncxoxaeHne 60noT n nx Tunebl. TopdoobpaszoBaHme 1 TOpOHAKONNEHNE B pa3HbIX
Tvnax 6onot. Tunbl N NOATUMbLI BOMOTHBLIX NOYB, X ANArHOCTUKA, CBOMCTBA.

AnnioBnanbHble  nouvBbl.  OcobeHHOCTM  no4BooOpas3oBaHWss B NONMAax:
rMOPONOTMYECKUA  PEXMM, OTNIOXKEHWEe annioBMA B pasHbIX YacTax MOMMbI.
OcobeHHOCT oenbToBOro nNo4YBoobpasoBaHus. TuUnbl M NOATUMbI anstoBUArbHbIX NOYB,
MX  OuarHoCTUKa, reHe3uc, CBOWCTBA, OCOBEHHOCTU  CeribCKOXO3ANCTBEHHOIrO
MCMNONb30BaHUS.

MoasonucTtble noyBbl. PacnpocTpaHeHue, ycnosBus no4yBoobpasoBaHusl, BOLHbIA U
TENNOBON  peXuMbl, OCOBEHHOCTM  BMOMOrMYyeckoro  KpyroBopota  BELLECTB,
cucTemaTuka, guarHoctuka, cesonctea. [logsonoobpasoBaHune, UCTOPUS ero U3yYeHus,
COBpEMEHHble B3rnsabl. Tponuyeckne w CyoGTponu4eckMe noa3ofmCTble  MNOYBbI.
OnoasoneHHoCcTb Moy  Apyrux TunoB. OCOBEHHOCTUM CEerIbCKOXO3ANCTBEHHOMO U
NecoxX03aNCTBEHHOIO NCMNOSTb30BaHUSA NOA30SUCTbIX MOYB.

Bypble necHble noysbl (6ypo3embl). PacnpoctpaHeHune, ycnosmusa no4soobpasoBaHus,
BOAHbIA N TENNOBOW PEXMMbl, OCOBEHHOCTU BGMONOrMYECKOro KpyroBopoTa BeELLECTB,
cucTemaTuka, AnarHoCTuka, CBOMCTBA, reHe3nc, 0COBEHHOCTU CEeNbCKOXO3SAMCTBEHHOMO
N NIECOXO3SIMCTBEHHOIO UCMONb30BaHUA.

Cepble necHble noysbl. PacnpoctpaHeHue, ycnosus noyBoobpasoBaHus, BOOHbIN U
TENNOBON  peXuMbl, OCOBEHHOCTM  BMOMOrMYyeckoro  KpyroBopota  BELLECTB,
cucTemaTuka, AnarHoCTuka, CBOMCTBA, reHe3nc, 0COBEHHOCTU CEeNbCKOXO3SAMCTBEHHOMO
ncrnonb3oBaHus. Cepble NecHble rneeBble MNoYBbI.

YepHo3embl. PacnpocTpaHeHue, ycnosus novysoobpas3oBaHus, BOAHbLIA M TENSOBOM
peXumbl, OCOBEHHOCTN ©OMONOorMyeckoro KpyroBopoTta BeLLeCcTB, cuctemaTuka,
ANarHoCTuKa, CBOWNCTBA, reHesuc, ocobeHHoCTH CENbCKOXO3SNCTBEHHOTO
MCMNONb30BaHUS.

JlyroBo-4epHO3eMHble NO4BbI. JIyroBo-4epHO3eMOBUAHbIE NOYBLI. JlyroBble TEMHbIE
YepHO3eMOBUAHbIE MOYBbI. BproHM3eMbl. YepHo3emoBUOHbIE MOYBbLI B TPOMUKax W
cybTponukax.

Cononyaku. NpouncxoxageHne n akkymynaums conen B noysax. PacnpoctpaHeHue u
NPOBUHLMM coneHakonneHns. 3aconeHne noys. Cuctemartuka, AnarHoCTnka, CBOMCTBA,
reHe3nc COrIOHYaKoB.

ConoHupbl.  PacnpocTpaHeHune, ycrnoBma  noyBoobpasoBaHus,  cucTtematuka,
OWarHocTuka, CBOWCTBA, [reHe3nc, wucnonb3oBaHve K mMenvopauus. ConoHubl
aBTOMOpPHbIE, NONYrnapoMopHbIe U rMapoMopdHbIE.
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Conogn. PacnpocTtpaHeHue, ycnosus  noysoobpasoBaHue, CcuUCTeMaTUKa,
AnarHocTmka, CBOMCTBa, reHe3nc, Ucnonb3oBaHne n menuopaums. Oconogenblie NOYBbI.

KawTaHoBble noyBbl. PacnpoctpaHeHue, ycnosus no4yBoobpas3oBaHus, TEMSOBOM U
BOOHbIN pPeXUMbl, 0COBEHHOCTN BMOMNOrMYECKOro KpyroBopoTa BeLLEeCTB, CUCTEMaTUKA,
AnarHocTuka, CBOWCTBA, reHesuc, 0cobeHHOoCTH CENbCKOXO3SAMCTBEHHOIO
ncnonb3oBaHus. JIyroBo-kallTaHOBbIE NOYBbI.

Bypble nonynycTbiHHbIE MNO4YBbI. PacnpocTpaHeHue, ycnosms noYBoobpasoBaHmg,
TENNOBON M BOAHbIN PEXMMbI, OCOBEHHOCTU BMONOrMYECKOro KpyroBopoTa BELLECTB,
cuctemaTuka, gMarHocTuka, CBOMCTBA, reHe3nc, 0COBEHHOCTN CENbCKOXO3ANCTBEHHOIO
NCMNONb30BaHus.

Ceposembl. PacnpocTpaHeHne, ycnosus no4yBoobpasoBaHus, TENNIOBOW U BOLHbIN
pPeXuUMbl, OCOBEHHOCTM BMOMOrMYEeCcKoro KpyroBopota BeLWecTB, CUcTemaTuka,
AnarHocTuka, CBOWCTBA, reHesuc, 0ocobeHHoCTH CENIbCKOXO3SIMCTBEHHOIO
NCMNONb30BaHus.

Kopu4yHeBble noyBbl. PacnpocTpaHeHune, ycrnoBus no4yBoobGpa3oBaHusi, TENIOBON U
BOOHbIN peXnMbl, 0OCOBEHHOCTN BMONOrMYECKOro KpyroBopoTa BeLecTB, CUCTEMATMKA,
AnarHocTuka, CBOWCTBA, reHesuc, 0ocobeHHOoCTH CENIbCKOXO35AIMCTBEHHOIO
NCMNONb30BaHus.

XKentosembl. PacnpocTtpaHeHue, ycnosusi no4Boobpas3oBaHus, TENOBOW U BOOHbLIV
PeXMUMbl, OCOBEHHOCTM BMOMOrMYeCcKoro KpyroBopoTta BeLWecTB, CUcTeMaTuka,
AnarHocTuka, CBOWCTBA, reHesuc, 0ocobeHHOoCTH CENIbCKOXO3SAMCTBEHHOIO
NCMNOMb30BaHus.

KpacHosembl. PacnpocTpaHeHue, ycnoBusi no4Boo6pa3oBaHnst, TENIOBOM U BOOHbIN
peXuMbl, OCOBEHHOCTM BMOMOrMYecKoro KpyroBopota BeLecTB, CUcTeMaTuka,
AnarHocTuka, CBOWCTBA, reHesuc, 0ocobeHHoCTH CENIbCKOXO3SIMCTBEHHOIO
NCMNOMb30BaHus.

opHble nouBbl. OcobeHHOCTU MNoYBOOOPA30BaHUA B FOPHbIX NaHAawagpTax u umx
N3MEHEHNE C BbICOTOW. BbICOTHAst NMOACHOCTb MOYB B PasHbIX FOPHbIX CUCTEMAX W
pasHbIX NPMPOAHbIX 30Hax. OCoBEHHOCTN CTPOEHUS, COCTaBa U CBOWCTB FOPHbIX MOYB.
OcoBeHHOCTN CeNbCKOXO3SMCTBEHHOMO UCMONb30BaHMS FOPHbIX NOYB.

NMpuMepHbIe BONPOCHI K 3K3aMeHY:

1.MecT0 1 ponb noysbl B Guocdepe.

2.MvHepanbl, cnaralowue TBepayto d¢asy noys. [lepBUYHble MUHepansbl, WX
OCHOBHbI€E rpynnbl.

3.0OCHOBHbIEe rpynnbl BTOPUYHBIX MUHEPASIOB: COMU, OKCUAbI, annodaHbl, rMUHUCTbIE
MUHeparnbl.

4.OpraHvnyeckoe BellecTBO MNo4B. WCTOYHMKM no4vBeHHOro rymyca. [loHsaTMe o
MUHepanusaumm n rymmurkanmm.

5.BnuaHne BHELWHMX YCNOBUW Ha Mpoueccbl TpaHcopmauum OpraHM4Yeckoro
BellecTBa.

6.[MoYBEeHHbIN pacTBOp U (hakTopbl, onpeaenstowme ero coctas. CoctaB NOYBEHHOIO
pacTBopa, ero KUCNOTHOCTb U LENOYHOCTb.

7.MornotutenbHas cnocobHoCTb MoYB. Buabl nornoTuTenbHOM CrnocoOHOCTU MOYB.
NoYBEHHbIN NOrnoLarLL M KOMMNIEKC.

8.AkTyanbHas U1 noTeHumanbHasi MoO4YBEeHHas KUCNoTHOCTb. OOMeHHas w
rmaposiMTndeckas KUCNoTHoCTb. LLenoyHocTb noys. bydepHOCTb noys.

9.l'paHynomMeTpnyeckuin coctaB MNoO4YB, €ro BAUAHME Ha no4YBooOpasoBaHnEe W
CBOWCTBa NOYB.

10.Ctpyktypa no4s. PakTopbl arpermpoBaHus MOYBEHHOW Macchl. CuctemaTtuka
MOYBEHHOW CTPYKTYPbI N €e AnarHOCTUYEeCKoe 3HayYeHue.

11.MloHATNE O NOYBEHHbIX ropm3oHTax. OBpasoBaHMe MOYBEHHbLIX FOPU3OHTOB, UX
OTNMYKne OT NUTONOrM4Yeckmx crioe. CnuctemaTmka NOYBEHHbLIX FOPU3OHTOB.
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12.MoHaTHe 0 nouBeHHOM npodurie. Tunbl CTPOEHUA NOYBEHHOIO NPOdOUNA.

13.06was cxema no4ysoobpasoBaHus. CTagMmHOCTb No4YBOOOpa3oBaHUA.

14.Pexnmbl no4yBoobpa3oBaHus. BogHbin pexrm noys. Bo3gyluHbIn pexum nous.
Tennosown pexum noys.

15.MNnogopoave noys. MNoHATME O NouBeHHOM nnogopoauun. Kateropum noYBeHHOro
nnogopoaus. ®akropbl NIOAOPOANS MOYB.

16.®akTopbl nodBoobpasoBaHua. B.B. [okyyaeB wn yyeHune o pakTopax
no4ysoobpasoBaHusl.

17Cuctematunka noys. [NoHATHE O cuctemaTuke noys. Pasgensl cuctemaTuku NoyB.

18.MaBHenwmne Tunbl noys. Cnabopas3suTblie NOYBLI.

19.[lepHoBbLIE MOYBLI.

20.MN'mgpomMopdHble nNoyBbl. BOMOTHBIE NOYBHI.

21.AnntoBrarnbHbI€ MNOYBbI.

22.MNoa3onucTble NoYBHI.

23.Bbypble necHble No4YBbI (Bypo3emsbl).

24 .Cepble necHble noyBbl.

25.4YepHo3eMbl.

26.ConoH4yaku, ConoHubl, conoau

27 KawTtaHoBbIe MoYBblI.

27.bypble nonynycTbiHHbIE NOYBLI.

28.CeposeMmbl.

29.KopnyHeBble Noyssbl.

30.Kento3embl U KpaCHO3eMbI.

NuTepartypa:

1.Myxa B.[J. ArponousoBegeHune / B.[l. Myxa, H./. Kaptambiwes, [1.B. Myxa. — M. :
Konoc, 2004. — 526 c.

2. BanbkoB B.®. No4yBoBegenmne / B.®. Banbkos, K.LLU. Ka3sues, C.N. konecHukoB. —
PoctoB-Ha-[oHy: VKLl «MapT», 2004.- 496 c.

3. MNouBoBeaeHune / MNoa pen. B.A.Koeabl n b.I.Po3aHoBa. B 2-x Tomax. M.: Beicwas
wkona, 1988.

4. PosaHos B.I".. Mopdonorua nous / .6.I'. Po3zaHos. - M.: MI'Y, 1983.

5. Knaccudpukaums n gnarHoctmka noys CCCP. M., Konoc, 1977.

6. Knaccudgukaums noys Poccuun. M., 2004.

Mpodunb (cneunanbHocTb)Akonorusa 03.02.08

3Konorms Kak Hayka, nosHatouiasi xXuneown obnmk buocdepbl BeegeHme tepmmHa
"akonorua" 3pHcTom [ekkenem B 1866 r. ans o6o3HavYeHMs Haykn O B3aMMOLENCTBUSX
opraHusama u cpefbl. Passutue akonormn B 20-m ctonetun. YpoOBHWU oOpraHusauum
XMBOMW MaTepuu, u3ydaemble IKOMormen (opraHuam, nonynauus, coobuecTso,
akocuctema, buocdepa). [Be rpynnbl 3agady M COOTBETCTBYHOLIME WM NOAXOAbl B
COBpPEMEHHOM aKornorunu. (1) N3y4deHune MexXaHN3MOB, onpenensarLwmx
pacrnpocTpaHeHMe u obunme opraHmamMoB (MONynsAuMOHHbIA nogxon). (2) WNsydeHwue
NpoTeKawlWmnx C y4acTMeM OpraHnM3MoB MpPOLIECCOB TpaHcopMauun Bellectsa U
9Heprum B 3KocucTeMax u bBuoccepe (BKocUCTEMHbIM nogxon). BosmoxHocTn un
orpaHvyeHuss Kaxgoro wu3 noaxopoB. Ponb TeopeTuyeckux Mogenen (rmnotes),
SKCMEPMMEHTOB 1 NoneBblX HabnaeHUN.

OpraHmam Kak [OUCKpeTHas CaMOBOCMPOU3BOAALLIAACA CTPYKTypa, CBs3aHHas
obmeHOM BeLeCcTB C OKpyxawlwen cpegon. [IBa Tuna 9KOMOrMYECKMX (PaKTOpOB:
ycnosusi n pecypcsl. ilnanasoH ycnosui (TemrnepaTypbl, BIaXXHOCTWU, CONEBOro cocrasa
n ap.), B npegenax KOTOporo BO3MOXHO CyLLeCTBOBAHWE U pa3MHOXEHMNE OPraHn3MoB.
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Kpuas TonepaHTHOCTU. B3anmogencteue gaktopos. MNepexnBaHme HebnaronpuaTHbIX
YCNOBWIA B MOKOALLIEMCS COCTOSHUM.

OOMeHHble npouecchl, CBA3bIBAOLWME OpPraHnambl CO cpefon. buoreHHble
3NeMeHTbl. 3aBUCMMOCTb OPraHM3MOB OT PasHbIX UCTOYHUKOB 3Heprum (PoToTpodbl U
XeMOTPOMbl) U pasHbIX MUCTOMHUKOB Yyrnepogda (aBTOTpodbl W reTepoTpodsbl).
MepBnyHas npogykumsa - 4mctas M BanoBas. [bixaHne pacTeHun. 3amMeHuMble U
He3aMeHuMble pecypcbl. JlumuTupylowas KOHUEHTpaums HeobxoamMmoro pecypca.
"3akoH HO.JInbuxa". NetepoTpodhbl. MocTynneHne aHeprum ¢ NULEN N €€ ganbHenLwas
TpaHcopmauma. PauumoH, accummnauma, TpaTtbl Ha OOMEH, pPOCT U pa3MHOXEHME.
MoTpebneHne kucnopoda Kak nokasaTeflb CKOpOCTM obmMeHa. 3aBMCUMOCTb obLiero
oBMeHa 1 ero MUHTEHCUBHOCTWN OT Macchl Tena. BnvsHue TemnepaTypbl Ha OpraHU3mbl.
OKTOTEPMbI 1 3HAOTEPMbI. 3aBUCMMOCTb UHTEHCUBHOCTN OBOMEHa U CKOPOCTU pasBUTUSA
oT TemnepaTypsbl. [1paBuno "cymmbl TemnepaTyp".

XKusHeHHble umknbl. [lonuumknuyeckue (pasMHOXalLWMecs MHOIOKpaTHO) W
MOHOUMKNUYeckne (pasMHoXarowmeca OOHOKpaTHO) opraHuM3mbl. KoHkypeHuus 3a
pecypcbl Mexay pasHbiMu yHKumamuU. MNpeactasnenune o r- u K-otbope.

OnpepgeneHve nonynauMM B 9KOMorMM M reHetuke.  [eHeTunyeckas
HeoOQHOPOOHOCTL nonynsaumn. WMepapxuyeckaa CTpykTypa nonynaumi. JlokanbHble
nonynauum n meTanonynauun.

Cratnyeckme xapakTepucTUKM nonynsaumu: oblias YUCNEeHHOCTb, MNNOTHOCTb,
CTPYKTypa (pa3mepHasi, Bo3pacTHasi, nornosasi). CBs3b Mexay pa3mepaMmu opraHM3MoB
M NAOTHOCTLIO nonynsaumn. MNMonynauna B NPOCTPaHCTBE: CriydyanHoe, arperMpoBaHHOe
(nATHUCTOE) M peryndpHoe pasmelleHne ocoben. TeppuTopuanbHOe nNoBeAEHME.
CooTHoLLEeHWe 3aTpaTt Ha OXpaHy TEPPUTOPUM U NMOy4aeMbiX MPU 3TOM BbIrOA.

OuHamunyeckne xapakTepuCTUKM MNONynauumn: CKOPOCTb PoOCTa YUCHEHHOCTH,
pOXOaeMOCTb, CMEPTHOCTb, WMHTEHCUBHOCTb MMMUrpauun u amurpauuun. duHamuka
nonynaunmn kak 6anaHc npoTekawLwmx B HeW npoueccoB. PacnpegeneHne cMepTHOCTH
no Bo3pactaM. KoropTHble (OAMHaMmunyeckme) U cratuyeckue Tabnuubl BbDKUBAHWUA
(BoxmTtunda): cnocobbl UX MOCTpoeHus. PacyeT oxugaemMon MpPOOOIPKUTENBHOCTU
AanbHerwen XunsHu Ons pasHbiXx Bo3pacTtoB. OCHOBHblE TUMbl KPUBbLIX BbDKMBAHWUS
opraHuamoB.  [emorpaduyeckne  Tabnuubl,  y4uTbiBalOWME  MHTEHCUMBHOCTb
pa3MHoXeHus. OnpeneneHne koaddumuneHTa BocnpomsBoacTea Ro. Bpemsa reHepaunm
1 cnocobbl ero OLEeHKN.

SKcnoHeHumanbHbIn pocT nonynsumMm. CKOPOCTb 9KCMOHEHLManbHOro pocra: eé
3aBUCMMOCTb OT XapakTepuCTMK opraHuama (pasmepa wn gp.), obecneyeHHOCTU
pecypcamn u ycnoeun cpefbl. CTabunbHoe BO3pacTHoe pacnpegeneHve. Pacuyet
CKOPOCTM  3KCMOHEHUManbHOro  pocta nNo  Agemorpadpuyeckum  Tabnuuam.
PenpogyktnBHass CTpykTypa nonynaumn. PasHble Tunbl BO3pPacTHOW CTPYKTYpbI
nonynaAunin n nx cBA3b C AUHAMUKON YNCIEHHOCTU. [uHaMmunka Guomacckl nonynauuu.

PocTt HapogoHaceneHus BO BCEM MUpe U B OTAENbHbIX pernoHax. N3meHeHve
KPMBOW  BbDKMBAHUS MO  Mepe  OKOHOMWYECKOro  pasBuUTUS WU ynydlleHus
34paBooOxXpaHeHus. [leTckaa cMepTHOCTb. Pasnuuma B BO3pacTHOM CTPYKType W
CKOPOCTM pocTa Nonynsunn pasBuUTbIX U pasBMBaIOLLMXCS CTPaH.

Mpobnema AuHaMWKM YUCNEHHOCTM nonynauun. Jlormctnyeckaa Mmopgenb
perynsauun pocta YNCreHHOCTU: NpeanocCbIkn U cneacTBus. OddeKT 3ana3abiBaHus U
aBTokonebaHnss 4ucneHHocTn. BocnpousBegeHue aBTokonebaTtenbHOro pexvma B
nabopaTopHbIX aKkcnepuMmeHTax. PakTopbl 3aBUCMMbIE U HE3aBUCUMbIE OT MIIOTHOCTMW.
MuHUManbHbIM  pasmep nonynauuu, Heobxooumbin Ona  e€  6rarononyyYHoro
cywiectBoBaHus. NMpobnema oxpaHbl pegknx n ncyesarwwmx suaos. KpacHole KHUru.

PasHoobpasne TunoB AvHamMukM nonynsaumni.  Luknuyeckne  konebadus
YMCMEHHOCTM IPbI3YHOB, 3aKnueobpasHbiX U XMWHbIX. CMEeHa MexaHM3MOB perynaumm B
3aBUCUMOCTU OT [LOCTUrHYTOrO YPOBHA u4ucneHHocTn. [lpeobnagarowmii  cnocob
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perynsauun  YMCreHHOCTU W MOSfoXeHWe OpraHM3MoB B Uenax nutaHus. Buabl-
Bpeautenn un ux npouvcxoxaeHue. OrpaHuyeHne 4YUCIEHHOCTU BUAOB-BpeauTenen:
ncTpebutenoHole 1 perynupytowme mepbl. Mectuuugbl. MocneacTems NpUMeEHeHUs
XOpopraHnyeckux NecTUUUaoB: HaKoMNfeHne B BbICLUMX 3BEHbAX TPOUYECKOM Lenwu.
CoBpemeHHble TpeboBaHua Kk nectvumaam. [logaepxaHne YUCNIEHHOCTM BUAOB-
BpeanTenen Ha SKOHOMUYECKN OnpaBAaHHOM ypoOBHe. VIcnonb3oBaHMe eCTeCTBEHHbIX
BparoB 4151 KOHTPONMPOBaHUA BUOOB-BpeauTenen.

PasHble Tunbl B3anMoaencTBMim Nonynsaumm n cnocobbl nx BbIABNEHUS.

OTHoweHns "pecypc - notpebutenb" (XUWHUK - >xepTBa). PyHKLMOHanNbHas
peakums notpebutens Ha yBenuMYeHMe KonmMyecTBa pecypca (4ucna  KepTs).
UuncneHHas peakuma notpebutensa Ha Bo3pacTtaHue KonmyecTBa pecypca. "lMoporosas
KOHUeHTpauus" pecypca - MUHUMManbHOE CcoAepXaHue pecypca, [onyckawllee
nogaepXaHue crauuoHapHouM (NOCTOSIHHOM) YUCreHHoCTU. W3oknuHa "Hynesoro
npypocta” nonynauMm B MNPOCTPAHCTBE [BYX pPecypcoB (B3aMMO3aMEHUMbIX U
He3aMeHUMBbIX).

KonebaHusa "xumwHuk - xeptBa". Mogenb Jlotkm - BonbTeppbl. [lonbiTku
CO34aHuns AKCNEPUMEHTArNbHbIX CUCTEM "XULLHUK - XepTBa". Ponb Murpaumnmn xuwHuka u
XepTBbl B NoAepXaHUM UX COoCyLLecTBOBaHUSA. BaanMooTHoweHNa "XULWHKK - xepTea"
B npupoge. Koaonwouma xuuwHuka wn xepTsBbl. "LleHa" 3awuTbl OT  XMLLHMKOB.
MuwepobbiBaTeNbHOE NOBEAEHNE XMLLHMKOB (NoTpebuTtenen). MNapasntnam.

KoHkypeHuus. CooTHOLWeHMe BHYTPUBUOOBOM W MEXBULOOBOW KOHKYPEHLMMW.
TeopeTnyecknin Noaxoa K UsydeHuto KoHkypeHumn. Mogens Bonbteppsl - JloTku - ay3e
N ee orpaHuyeHus. [MpyvHUMMN KOHKYPEHTHOro WCKIoYeHusa (3akoH [ayse) u ero
coBpeMeHHas TpakToBka. CBS3b MeXay YNCIIOM YCTONMYMBO COCYLLIECTBYIOLNX BUAOB U
YUCNOM MAOTHOCTHO-3aBUCUMBbIX (pakTopoB. CocyllecTBOBaHUE KOHKYPUPYHOLLNX
BMAaoB. CTeneHb 40MYyCTUMOro nepekpbiBaHUS 3KONOMMYECKMX HULL.

MyTtyanuam. lNpumepbl MyTyanuama cpeau >XMUBOTHbIX, a Takke XWMBOTHbIX C
pacteHuamun. Onbinutenn. Mwukopusa - MyTyanusm BbICLUMX pacTeHurd u rpubos.
JInwanHmkn.

OnpepneneHve coobuwecTtBa. PasnnyHble noaxodbl K BblAEMNEHUIO U ONUCaHUI0
coobuiectB. CTpykTypa coobuwectB. BugoBoe pasHoobpasne Kak WHTerpanbHas
Xxapakrepuctuka coobuiectsa. NHaekcbl BUOOBOroO pasHoobpasns, nx 3aBUCMMOCTb OT
ynucna BUOOB U COOTHOLLEHUS UX YUCIIEHHOCTEN. PONb KOHKYPEHUUU U XULLHNYeCTBa B
dopMUpoBaHUM 1 NoaaepXaHuM CTPYKTypbl coobuwectB. OCTpoBHbIE coobLiecTBa:
COOTHOLWUEHNE CNyYamHOCTW 3aceneHns un  OuMoTMYEecKux B3aMMOOEWNCTBUA B
hopMMpOBaHUN BUAOBOro coctasa. PacxoxaeHne aKonormyecknx HuW B coobLuecTse.
OcHOBHble TUMbI 3KOMOro-LeHotTudecknx crtparermm no J1.I.PameHckomy n @.[panmy:
BMONEHTbI (KOMNETUTOPLI), NATUEHTbI (CTPECC-ToNepaHTbl) U AKCNNepeHThl (pyaepansi).

OunHamuka coobwectB BO BpeMeHW. [lepBUMYHbIE M BTOPUYHBIE CYKLIECCUM.
KnumakcHble coobuiectBa. VIameHeHns BMOOBOro pasHoobpasusi B XOA4e CYKLECCUMW.
CBa3b Mexay npoOAYKTUBHOCTBIO M pasHoobpasmem. YCTOMYMBOCTb COOOLLECTB.
JlokanbHasa n obLias ycTonumBoCcTb. HapylueHne CTpyKkTypbl COOBLLECTB No4 BIIMSIHUEM
aHTPONOreHHbIX BO3aencTeun. PaspaboTka mep no oxpaHe 6uopasHoobpasus.
JKocucTeMa Kak (PyHKUMOHanNbHasa v CTPYKTypHas eamHuua ouocdepsl. KpyrosopoT
BUOreHHbIX aNemMeHToB. TPYAHOCTU OnpeaeneHns rpaHunL, 9KOCUCTEMbI: HeCcOoBNageHue
NPOCTPAHCTBEHHO-BPEMEHHbBIX  MacwTaboB  KpyroBOPOTOB  pa3HbiX  3fEeMEHTOB.
OrpaHu4eHHOe 4ucno OBuoreoxmmmndecknx QyHKUNn. BO3MOXHOCTb MHTerpanbHou
OLEHKN (PMU3MOMOrMyeckon akTUBHOCTU 6Honblunx rpynn opraHuamoB. OCHOBHble
dyHKUMOHAsbHbIE TPynnbl OpraHM3MoB B akocucteme. [lpoayueHTbl, KOHCYMEHTbl U1
peayLeHTbl. YCNOBHOCTb rpaHunLbl Mexay KOHCYMeHTaMun u pegyueHTamu. buotpodbl n
canpoTpodbl. buomacca wn npogykuus. JiumMuTMpoBaHWe NEepBUYHOM MPOAYKLUMMK
pasnUYHbIMU dakTopamu (ocBeLweHHOCTbIo, TemnepaTtypowu, BNaXHOCTbHO,
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KOHLUEHTpaumMen OMOreHHbIX 9fnemMeHToB). YTunusauus nepBUMYHOM MpPOAyKUMM B
Tpodhmnyecknx uensax. MNactbuwHaa n getputHas nuwesble uenu. Tpoduyeckas ceTb n
Tpodhnyeckne yposHU. MNMupamnga npogykumn. Perynauusa otaenbHbIX YpoBHEN "CHU3Y"
n "ceepxy". Tunbl 3KOCUCTEM.

YyeHne o 6uocoepe. Ponb B.U.BepHagckoro. CTpykTtypa n mMaTepuanbHbIN
cocTtaB buocdepbl. PyHKUMN Bruochepbl. IBonoums drocdepbl. IKOMNOrUs Kak Hayka.
lMpegmeT, NOHATUSA, CTaHOBIIEHUE Kak Hayku. MeToabl. OKonornyeckoe MoaenupoBaHume.
MpuMepHbIe BONPOCHI K 3K3aMeHY:

1. MOHATNE O MOHUTOPWUHIE, ero TuMbl. BUonornyecknin MOHUTOPUHT, ero PopMbl.

2. MNMonsiTne o Guoakkymynsaumun. buoymHoxeHue, GBUOKOHLEHTPUPOBAHME.
3konornyeckoe oboralyeHue.

3.MoHATre 06 akonornyeckom aktope. Knaccudpmkaunsa nx. MHTEHCMBHOCTb 4ENCTBUS
drakTopoB. ONTUMYM, MMHUMYM, MakCUMyM. DKONOrnyeckasi BarieHTHOCTb.

4.3akoH JInbuxa. Nlumutupytowme(orpaHmymsatoime) paktopbl. 3akOH TONEPaHTHOCTU
LWendopaa.

5.CBeT kak 3aKkoHOMepHO-nepuoanyecknin aktop. doTtonepmos, ero saHa4yeHme.
KopoTkogHeBHble N ONMHHOAHEBHbIE (POPMbI XXMBOTHBIX N PaCTEHU.

6.Y®P-n3nyyeHne, HEOAHO3HAYHOCTb €ro AeNCcTBUS. JIloMMHecLeHUMs, ee BUabI,
MexXaHW3Mbl AencTBus. bro- n xemuntomMmHecueHuma. Tunbl U MEXaHU3M OENCTBUSA.

7. TepmanbHbI oakTop. TepMarnbHble cTpecchl. [ pynnbl XMBOTHbIX, 06riagatoLwmx n He
obnagaroLmx TeENTOKPOBHOCTLIO.

8. MNMoHaTue o TennooTgade v Tennonpoaykunn. TepmMoperynsaums TENIOKPOBHbIX
(cpmsmnyeckme,

donanonornyeckne n BUNOXMMmMYeckme MexaHn3mbl).

9. BnaxHoCTb Kak akonornvyeckum goaktop. AganTuBHbIE rpynnbl pacTeHUN K bakTopy
BMaXXHOCTU. AganTaumm XXMBOTHbIX K (0akTopy BIIa>XHOCTH.

10.MoHATNE 06 3KONOrMYECKON HULLE.

11 MNoHATHe 0 Xn3HeHHoM hopme. CyLLecTByoLWME Knaccudukauuu.

12. MNonynauua Buaa (onpegeneHve, TepputopuanbHas XapakTepucTuka).
13.BospacTtHas 1 nonosas XxapakTepuCTUKM, TUMbl BpayHbIX OTHOLLEHMIA Kak OAHO 13
HanpaBneHnn JOCTUXKEHNA PENPOOYKTUBHOIO ycrexa.

14.PoxnaemMocTb U CMEPTHOCTb. MIaMeHeHMe YNCNEHHOCTU Nonynsuum BO

BpeMeHu. KpmBble BbbkMBaHUS. Jlornctnyeckasa Kkpmeas.

15.loHATNE O KOHKYpeHUUKn ee Tunbl. KOHKypeHTHoe uckntodeHune. MNpobnema guHaMmmkm
YUCIIEHHOCTU XUBOTHBLIX. OB30p Teopuin, OB BACHAIOLLNX NPUYUHBI AUHAMUKN
YUCIEHHOCTU XNBOTHbIX (Ha NpuMepe Hacekombix). Moandguumpyouime n
perynupytoLime haktopbl USMEHEHUS YNCIIEHHOCTN OPraHn3MoB, MOLENN UX
B3aMMOOENCTBUA.

16. JTonormyeckasa CTpykTypa nonynsauuu.

17. 'eHeTn4yeckas cTpykTypa nonynaumi lNpeacraBneHne o «nonynsaumMOHHbIX BOSTHAX».
18. Cunnakonorus. NpeameT nccnegoBaHui 3Toro pasaena akonoruu. NoHsatme
«BroLeHo3», ero NPOCTPaHCTBEHHO-BPEMEHHAs xapakTepuctuka. Bugosoe
pa3Hoobpasne Kak OCHOBa HOPMarnbHOro PyHKLMOHMPOBaHNA BuoLeHo3a. Tunbl CBA3en
B BmoueHo3se.

19.MoHATna o6 akocmucteme n GuoreoueHose, UX NPUHLUNNANBHBIE XapaKTEPUCTUKM.
dyHKLMOHamNbHbIE cocTaBnsLwme akocucteM. oTok aHeprun. [omeocTas aKOCUCTEM,
€ro Tunbl.

20. Uwuknuyeckme npoueccbl B 3kocucteme. Cykueccuu, WX Tunbl, MeXaHU3Mb
peanusauun. MNMoHATME O KNMMaKCHbIX coobLiecTBax.

21. lNoHATMe o0 npoaykTMBHOCTWU. NepBrYHas n BTopmyHasa NpoayKTUBHOCTL. [Nupamuab
yucen, Guomaccol, IHEPIrun.

22. bnocdepa, ee ctpyktypa. PyHKUmnmn 6ruocdepsl. CoBpeMeHHasa cTpaTermsi OXpaHbl

NpUpPOAbI.
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Meicnb, 1967. - 374 c.

KpuTepumn oueHKn 3HaHM NPeTeHAEHTOB Ha NOCTYNJIeHMe B acCNUpPaHTYpy

OueHka Kputepun

OT1nun4yHo 1. TonHo packpbITO coaep)kaHne matepuana B 06béme
nporpaMmmbl BCTYNUTENBHOIO 3K3aMeHa B acrnvpaHTypy.
2. YETKo n NnpaBUNbHO AaHbl ONpeaeneHnst N packpbiTo
cogepxaHve matepuana.

3. OTBeT caMoCTOATENbHbLIW, NPU OTBETE UCMOSIb30BaHbI
3HaHus, NPMOBPETEHHbIE paHee.

4. CchopmMmMpoBaHbl HaBbIKM NCCNenoBaTENbCKON
OeaTenbHOCTH.

XopoLwuo 1. PackpblTo OCHOBHOE coaepxaHue maTepuana B
06bEMe nporpaMmbl BCTYNUTESNBHOMO 3K3amMeHa B
acnvpaHTypy.

2. B 0OCHOBHOM NpaBunbHO AaHbl onpeaeneHust, NoOHATUS.
4. MaTtepunan nusnoxeH HENOSHO, NpPY OTBETE AONYLUEHbI
HEeTOYHOCTU, HapyLleHa nocreaoBaTeribHOCTb
nsnoxeHus. JonyweHol HebonbLIne HETOYHOCTU NPU
BbIBOAAX U UCMNOSIb30BAHUN TEPMUHOB.

5. lNMpakKkTnyeckme HaBbIKWM HETBEPAbIE.

YpoBneTBopuUTENbHO 1. YCBOEHO OCHOBHOE cofepXaHue matepuana, HO
N3NOXeHOo parMeHTapHO, He Bceraa nocneaoBaTtenbHo.
2. Onpenenenus 1 NOHATUS AaHbl HE YETKO.

3. [JonyLleHbl OWMBKN NpY NPOMEXKYTOUHbIX
MaTemMaTU4eCKuX Bblkragkax B BblBOAAX.

5. MNpakTnyeckne HaBbIKn cnabble.

HeynosneTBopuUTeNnbHO 1. OcHoBHOE cofepXaHue y4ebHoro matepmana He
pacKpbITO.

2. He gaHbl oTBETHI HA AOMONHUTENbHbIE BOMPOCHI
npenogasaTens.

3. HonyuieHsbl rpydbie owmnbky B onpeaeneHusx,
JoKasaTernibCTBa TEOPEM He NPOBEAEHO.

4. OTCYTCTBYIOT HaBblKM UCCRe0oBaTESbCKOMN
0eaTenbHOCTH.

Mporpamma BCTYNUTENBHOrO UCNbITaHUA pa3paboTaHa:
Buodmsuka — npodb., 4.6.H., 3aB.kacheapom
B61Modm3nkm n BUOTEXHONOMNK

ApTioxos B.I".
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Buoxumus - npod., 4.6.H., 3aB.kadeapon

Bruoxmumnn N PrU3MonorMm KneTkn

EnpuHueB A.T. npod., A.6.H., 3aB.kadhegpon MeauUMHCKON
Bruoxnummm n mmkpobunonormum Monosa
T.H.

dusnonorma n GUOXMmMusa pacteHumn - npod., 4.6.H.,
3aB.kadegpon Guoxmmmnm 1 OrU3noNormMmn KIeTKu

EnpuHues A.T.

BoTtaHuka - npod., 4.6.H., 3aB.kacdenpon 6oTaHNKN

N MUKOJSIOrUK

AracpoHoB B.A.

3oonorusa - npod., A4.6.H., 3aB.kadeqpomn

300510rMK1 1 NapasnTonormm

ranoHos C.IT.

QHTOMONoOruaA - npod., 4.6.H., 3aB.kadeqpon

9KOMOrmm 1 cucTeMaTunkm 6eCno3BOHOYHbIX XKUBOTHbIX
Herpo6oge O.[T.

MeHeTuka - Nnpod., 4.6.H., 3aB.Kahegpon reHeTuKN,
LUTONOrMN N BUONHXKEHEPUN Monos
B.H.

NMouBoBegeHue - Nnpod., 4.6.H., 3aB.kacdheapon
NOYBOBEAEHUS U1 YNpaBIieHUs 3eMeribHbIMU pecypcamu
Wernos O.U.

konorua (buonornyeckne Haykm) - npod.,

0.6.H.

Xuuosa J1.H.

lMporpamma BCTYNUTENBHOIO UCMbITaHUS ogobpeHa pelueHneM Y4yeHoro coseta bruonoro-
noyBeHHoro ¢akynbTeTa (npotokon Ne 2 ot 17.03.2016 r.).
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