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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) Buodunsnka 03.01.02

MpeameT n 3agaun Guocpmsmkn. bBronornyeckme n cusmonornyeckne NpoLeccol u
3aKOHOMEPHOCTU B XMBbIX cuctemax. MeTtogonornyeckme BONPoCcbl BUOU3MKN.
NcTtopuss passButust oteyecTBeHHON O6uodunamkn. OCHOBHblIE OCODEHHOCTU KUHETUKU
Buonornyecknx 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 MoAenu peanbHOMY
obbekty. [duHamnyeckne mogenn 6uonormyecknx npoueccoB. JIMHENHble "
HenuHenHole npoueccbl. CTaunoHapHble  COCTOSIHMA  BUONMOrMYECKNUX  CUCTEM.
MHOXEeCTBEHHOCTb  CTaUMOHApPHbIX  COCTOSAHMW.  YCTOMYMBOCTb  CTaUMOHApPHbIX
coctosiHun. Mopenu TpurrepHoro Ttuna. [lpumepbl. CunoBoe u nNapameTpuyeckoe
nepeknoyeHne Ttpurrepa. uctepesucHole sasneHus. KonebaTenbHble npouecchl B
Guonorun. BnuaHne TemnepaTypbl Ha CKOPOCTb peakumin B BMOMOrMYecknx cuctemax.
B3anmocBA3b  KMHETMYeCKUX 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 NUNnAoB. [uMHaMunka CTPYKTYPHbIX 3feMeHTOB MemOpaHbl. bernok-
nunugHble B3anmoaenctems. Boga kak coctaBHOM anemeHT 6GuomembpaH. MogenbHble
MeMbpaHHble cuctembl. MOHOCIION Ha rpaHuvue pasgena ¢as. bucnonHole membpaHsbl.
MpoTteonunocombl.  PUBNKO-XMMUYECKME  MEXaHU3Mbl  cTabunusauum  mMembpaH.
OcobeHHOCTU a30BbIX NepexogoB B MeMOpaHHbIX cucTemax. BpalwaTtenbHas wu
TPpaHCNSAUMOHHAA NOABWXHOCTb dpocchonunuaos, onun-gonon nepexoasbl. [NoaBMXHOCTb
MeMbpaHHbIX 6enkoB. BrivsiHMe BHELWHMX (3KONOrMyeckmx) akTopoB Ha CTPYKTYpPHO-
PYHKUNOHasbHbIE XapaKTepUCTUKN BruomembpaH. NoBEPXHOCTHbIV 3apad MeMOpPaHHbIX
CUCTEM; MPOUCXOXKAEHME BNEKTPOKMHETUYECKOTO NoTeHuunana. fAsneHne nonspusauunm
B meMbpaHax. CBoboaHble pagukanbl Npu LEMHbIX peakuMax OKUCIEHUS NUNnOoB B
MeMbpaHax u apyrmx KnetouHblx cTpykTypax. ObpasoBaHMe CBOOOAHbLIX paaukanosB B
TKaHsX B HOPMe W Mpu natonornyeckux 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 NO3BOHOYHbIX. Mogenu Xakenu, dewepesckoro, Xunna.
lopmoHanbHaa peuenuus. OOWMe 3aKOHOMEPHOCTM B3aMMOOEWCTBUSA NUraHgoB C
peuenTopamn; paBHOBECHOE CBA3bIBaHWE rOPMOHOB. Porb CTPYKTYpbl NnasmaTu4ecKkomn
membpaHbl B npouecce nepefadn  ropmMoHanbHoro  curHana. Peuentop-
OnocpeioBaHHbIA BHYTPUKIETOYHbIN TpaHcnopT. [lpeactaBneHns O UMTONNasMeHHo-
afepHoOM  TpaHcriopTe. MeToabl  uccrnegoBaHUs  rOPMOHarbHbIX — PELenTOpOB.
CeHcopHag peuenuus. Npobnema conpsXXeHnss Mexay nepBuYHbIM B3auMOAenCcTBUEM
BHELLIHEro CTMMyna C peuenTopHbiM cybCcTpatoM W reHepaumen peuenTopHOro
(reHepaTtopHoro) noteHuunana. 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
deMnTocekyHAHON cnekTpockonuu. MNMepBuyHbie hoToxmmmudeckme peakumm. OCHOBHbIE
ctagum  oTobuonormdeckoro npouecca. MexaHuambl  ¢poOTOBMONOrNYECKUX 1
doToxmmmyecknx cragun. KnHeTuka oTOXMMMYecKnx npoueccoB. [lpobnema
pasgeneHns 3apsagoB M NepeHoca 3nekTpoHa B MNepBUMYHOM  (hoTOBMONOrm4yeckom
npouecce. Porb 3MeKTPOHHO-KOH(POPMAUMOHHbBIX B3anmMogencTsuMn.  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, ranaktmk u gpyrux obbektoB BceneHHon. 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.
OnTuyeckne 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. KomGuHnpoBaHHOE
OencTBne N3nydeHuss pasHbIX OSIMH BOMH Ha kneTky. PepmMeHTaTUBHAsA peakTuBauus.
MonekynsipHble  MexaHu3Mbl  gencteua  dotonuasbl. Obwaa  duandeckas
XapakTepuctmka  WOHU3MPYIOLWNX  u3nydyeHnn.  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, UCCreaoBaHWe 3dNeKTPOHHO-
BpalLaTesibHbIX CNEeKTpPoB, (OoToOXMMUYeckMe MeToabl uccrnegosaHus. NHdpakpacHoe
nanyyeHne, WHgpakpacHas cnekTpockonus. Papguovactotel: CBY, YBY, BY, Hu4.
MwukpoBonHoBasa cnekTtpockonud, cnektpockonua JIlMP, AMP, pgunanektpuyeckas
CMEKTPOCKONNA, MeTOAbl 3MeKTPONpPOBOAHOCTU. 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, 3Be34, 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 MOMNEKYNAPHbIX
opbuTanen n aNeKTPOHHbIX COCTOAHUI, TT-3NEKTPOHbI, SHEPrUs Aenokanmsaumnn.
Cxema ABNOHCKOro Ans CROXHbIX MOMEKYI.

3. KuHetnka  pepmeHTatmBHbIX  npoueccoB.  OcobeHHOCTM  MexaHM3MOB
depMeHTaTUBHbLIX peakuui. lNoHaTne o pusunke pepMeHTaTMBHOro Katanuaa.

4. Makpomoriekyna kKak OCHOBa opraHmsauum 6umocTpyktyp. CraTuctmyeckumn

Xapaktep KoHopmauumn 6Guononnumepos.

OcobeHHOCTN NPOCTPAHCTBEHHOW OpraHmn3auumn 6enkoB N HyKIEMHOBLIX KACIIOT.

MexaHn3mbl MUrpaLmm 3HEPrnn: Pe3OHAHCHbIN MEeXaHWU3M, CUHITET-CUHINETHbIV

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
rOpMOHarnbLHOro 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 n HyKInemHOBbIX KACNOTax.

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

15.AHann3 MexaHn3MoB JTy4eBOro NOBPEXAEHUS KIETOK.

©
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Mpodunb (cneunanbHocTb) Buoxumuna 03.01.04

MpeameTr wn 3agaun Ouonornyeckon xumun. [pupogHble BUMOMONEKYIbI:
OCHOBHbI€E KNnacchl, CTPYKTYpa U (OYHKLMW.

AMWHOKNCIIOTbI — CTPYKTYpa, BGuomeaumumHcKkoe 3HavyeHue. AMWUHOKUCNOTbl —
CTPYKTYpHble 6noku 6GernkoB. Knaccudwukaums amMUHOKUCIIOT MO MOMASIPHOCTM WU MO
BGuonormyeckomy 3HavyeHuo. HectaHgapTHbIE aMUHOKUCAOTHLI U UX 3HaveHne. dusmko-
XMMmn4Yeckme cesorcTea aMmHokmcnot. ObpasoBaHue NeNnTUOHbLIX CBA3EN.

Benkn. buomeanumHckoe 3HaveHue 6enkoB. [lepBuyHas CTpykTypa OGenkos.
BTopuuHaa ctpyktypa 6enka n ee Tunbl. ONEeMEHTbl CYNnepBTOPUYHOW CTPYKTYpPbI.
[omeHHas cTpykTypa 6enkoB. TpeTnyHasa cTpykTypa 6enka. AKTUBHbIM LEeHTp 6enkoB u
CnocobHOCTb K crneumMduyeckomy B3aMMOOEUCTBUIO C §NuUraHdamMu Kak OCHOBa
BGuonormdecknx yHkum BenkoB. YeTBepTuYHaAs CTPyKTypa, KOOMEepaTMBHOCTb
YHKUMOHUPOBaHUS npoTomMepoB. CBA3W, OTBETCTBEHHble 3a (OpMUpPOBaHUE
CTPYKTYpbl 6ernka. NpocTblie n cnoxHele 6enkn. Knaccndpumkauma 6enkoB no pyHKUNSM.
OnbpunngapHole n rnobynspHole 6enku. CemencrBa 6enkoB. PUBNKO-XMMUYECKME
cBoncTBa 6enkoB. MeToabl BbiAENEHUS U OYUCTKM BENKOB.

depmeHTbl M nx BnomeamuuHckoe 3HaveHune. Kodbaktopbl (PepMEeHTOB: MOHDI
MeTannoB N kodepmeHTbl. Knaccndukauna gepmeHToB U HOMeHKNnatypa. EamHunubl
aKTUBHOCTU epMeHTOB. CneundunyHocTb depMeHToB. PakTopbl, onpegenstowme
aKTUBHOCTb  (pepMeHTOB. depmeHTaTMBHas KuHeTuka. 3aBUCUMOCTb  CKOPOCTU
depMeHTATUBHON peakuun OT KOHUeHTpauum cybcetpaTa. YpaBHeHne Mwuxaanuca-



MeHTeH. OnpeneneHune napameTpoB Km n Vmax. BnuaHue temnepatypsl 1 pH cpegpbl.
MHrmbupoBaHue n aktmBaumsa gepmeHToB. NoHaTne o6 obpatumom u HeobpaTUMom
NHrMbnpoBaHmMn. MexaHn3mbl KOHKYPEHTHOIO, HEKOHKYPEHTHOro, GeCKOHKYPEHTHOrO,
CMeLLaHHOoro u cybcTpaTtHoro nHrmbrnposaHusa. MexaHnam pepmeHTaTMBHOIo KaTanuaa.
OHeprus akTBaunm depMeHTaTUBHbLIX NPOLIECCOB (MO TEOPUN NEPEXOJHOro COCTOSHUSA
OnpuHra). ®akTopsbl, obecneumBatoime aPPeKTUBHOCTb hEPMEHTATUBHOIO KaTanmsa:
conmxkeHne ©n opueHTauma; HanpsbkeHne un  gedopmaums  (MHOYUMPOBAHHOE
cooTBeTcTBUE). [TOHATUE O KMCIOTHO-OCHOBHOM W KOBaneHTHOM Katanuse. Perynauus
aKTMBHOCTU pepmeHTOB. OCHOBHblE MyTU perynsaunmm akTMBHOCTU (PEePMEHTOB.
M3meHeHne KoHUeHTpauum epmeHTa B KNeTke nyTeM perynsauum CKOpoCTU ero
CuHTe3a wn pacnaga. WHgykums wun  penpeccua  depmeHToB. [lpeBpalieHve
NnpodepMeHTOB B aKTMBHblEe (pepMeHTbl. PerynsatopHble doepmMeHThl. Annoctepuyeckmne
depmeHTbl.  [puHUMnbl  annoctepudeckon perynauuun. Perynauma no  npuHUuny
obpatHon cBs3n. KoBaneHTHas wmoaudukauma depmeHToB. AACOPOUMOHHBLIN 1
accoumaTMBHO-ANCCOLUNATUBHBLIN  MEeXaHU3Mbl PerynsumMm akTUBHOCTU (PepPMEHTOB.
MHOXeCTBEHHblIE  MonekynsapHble ¢opMbl  hepmeHToB. KomnapTmeHTanusauus
depmeHTOB. N30depmeHTbl (M303UMbI). cnonb3oBaHne (epMeHTOB B MeguunHe U
dapmauum.

AKTVMBHble OMOMONEKyNbl: BUTaMWHbI, TOPMOHbI. Broxumumyeckne yHKUMK
BUTaMWHOB, MX MeTabonuyeckn akTuBHble POPMbl, BUTAMWUHbBI Kak MpeallecTBEeHHUKU
kKobepMeHTOB, porb B perynaumm obmeHa BewecTs. BogopactBopymble BUTAMUHbI, UX
KocbepMeHTHble hopMbl U ponb B MeTabonuame. XnMpopactBOpUMbIE BUTAMUHbI, UX
yyactme B metabonmyeckux npowueccax. ABUTaMMUHO3bI.

FOpMOHbI. QHAOKPUHHbIE B3aUMOCBSA3N. ['MnoTanamyc - KOOPANHUPYIOLLNIA LIEHTP
9HOOKPUHHOM cucTeMbl. CBOMCTBA rOPMOHOB. Knaccudumkauma ropMOHOB MO CTPYKTYpe.
O6pasoBaHune NnonNuNenTUaAHbIX FTOPMOHOB U3 HEAKTUBHbIX NpeaLleCcTBEHHUKOB. YPOBEHb
rOPMOHOB B KPOBU U BpeMsi UX Xn3Hu. CBA3biBaHWE FOPMOHOB CO cneumduyeckumu
peuenTopaMmn. Yyactue BHYTPUKNETOYHbIX BTOPUYHBLIX MNOCPEAHVMKOB B AENCTBUU
rOPMOHOB. Y4yacTue UMKINYeCcKoro ageHo3MHMoHodgocata B AeCTBUN agpeHanuHa.
"opmMoHanbHas perynsaumsi CUHTe3a u pacnag rivkoreHa.

dusmonormyeckn  BaxHble  yrneBoAdbl. buomeauumMHCcKoe — 3HaveHne U
knaccudpukauusa yrnesogoB. CTpoeHne u csonctBa. OCHOBHble YrneBoAbl MULLN, KX
nepeBapuBaHue B XenygoYHO-KULLEYHOM TpaKTe.

OyHkuMKM 1M obmMeH  nunuaoB.  PUIMOMOMMYECKM  BaXHble  NUNUAbI:
GuomeanumnHcKkoe  3HaveHne M knaccudmkaums.  CTpykTypa WM CBOWCTBA.
lMepeBapuBaHne nNUNMOOB B XKENYAOYHO-KULIEYHOM TpakTe. XWUIOMUKPOHbI U
nunonpoTeuHsbl. JlunonpotenHnunasa, ee posib.

O6wwme NpuHUMNBLI OpraHu3auMm KnetovyHoro metabonuama. dasbl M cTaguu
meTabonuyeckux npouecco. CybkneTouHaa nokanusaumst 1 0CO6EHHOCTU NPOoLEeCCOoB
katabonuama © aHabonuama. Ponb  BbICOKO3HEpPreTUYeckux CoefAuvHEHUN B
meTabonuame n yHKUMM KneTkn. AT® Kak BaKHEWLIMN akKyMynsaTop U UCTOYHUK
3Hepruun. bruomembpaHsb!.

MeTtabonuam yrnesogoB. LleHTpanbHble nyTM kaTabonuama yrrneBoOoOB.
Mukonus, ero asHepreTudeckun OGanaHc, perynauus, GvomeguuuHCKoe 3HayYeHue.
Cragum  rnukonus3a. AHa’dpobHbIn M adpobHbIn  rimkonu3.  OKkucnuTenbHoe
nekapbokcunupoBaHme nupyeata. Lukn Kpebca: nocnemoBaTenbHOCTb  peakuun,
xapakTepuctnka oepMeHTOB, ero posib Kak reHepartopa Bogopoda Ansa AblXxaTenbHOou
Lenn MUTOXOHAPUN. QHepreTnyeckas aMEKTUBHOCTb OKUCIIEHUSA MOSIEKYIbI TTHOKO3bI.

MeHTO30(hoCchaTHbIM NyTb. OKUCNUTENBHLIA N HEOKUCIUTENbHbLIW 3Tanbl 3TOro
nyTn. BuocuHTEe3 rnoko3bl (FNIOKOHEOreHes3) M3 HeyrneBOAHbIX NpeawecTBEHHUKOB.
PeuunpokHas perynsuma rnukonusa Wu rrwKoHeoreHesa. B3anmocBs3b rmukonusa B



MbllILAX W rNoKoHeoreHe3a B nedveHn (unkn Kopwu). Metabonuam rnukoreHa. Ponb
pasnu4YHbIX NyTern obMeHa yrneBodoB B perynsaumm ypoBHS ITHOKO3bl B KPOBW.

BuoaHepreTuka. Buonorunyeckoe OoKUCneHue " oKucnuTeribHoe
docopunmpoBaHme. OkucneHme nupyesaTta u LMK TPUKapbOHOBbLIX KUCNOT Kak obLime
nytm katabonuama yrnesoaoB, NUNMAOB, aMUHOKUCIOT. OkucneHune cybcTpaToB
depmeHTammn MUTOXOHOPUNA. lMepeHoc 3I1EKTPOHOB, OKUCIIUTESIbHOE
drochopunmpoBaHme " CUHTE3 ATO. CTpykTypHas opraHusauyus
9NEKTPOHTPAHCNOPTHON  LEeNn  BHYTPEHHEW  MUTOXOHApManbHOM  MemMOpaHbl.
KOMMNOHEHTbI 3NEKTPOHTPAHCNOPTHON Uenn. KoMnneKkcbl 351eKTPOHTPaHCNOPTHOW Lenu
N NX WUHIMOUTOPbLI. MexaHu3M CONpPsSKEHUS OKUCNEHUS WU pocdhopunnpoBaHus.
XemuocmoTtnyeckaa teopma Mutyena. OkucneHne BHemutToxoHgpuansHoro NADH B
SNEKTPOHTPAHCMOPTHON Uenn npu y4actTum cybCcTpaTHbIX YENHOYHbIX MEXaHW3MOB.
TpaHCNopTHbIE CUCTEMbI BHYTPEHHEN MUTOXOHAPWUANbHOW MeMbpaHbl. [dbixaTenbHbIn
KOHTPOMb Kak OCHOBHOW MEXaHu3M perynaumm  COMPSKEHUS  OKUCNEHUS U
docghopnnmpoBaHus. KoadhdomumneHT P/O. PasobuieHne OKUCNeHuns n
docopunmpoBaHus. TOKCUYHbIE (DOPMbI KUCIIOPOAA U FrEHEePUPYHOLLUNE UX UCTOYHUKM.
3HayeHne cBoboaHOpaaMKanbHbIX NPOLECCOB B (OM3MOMOrMM U NATOMOMMU KIETKM.
[eTokcmkauma akTmBHbIX dopM kucnopoga. PepmeHTaTMBHad W HedepMeHTHas
aHTMOKCUOAHTHbIE CUCTEMBI.

Metabonuam nunuaoB. [-OKUCNEHWE XMPHbIX KUCMOT. TpaHCnopT auuibHbIX
rpynn B MWUTOXOHAPUW. JOHepreTmka rnpouecca OKUCIEHUS KUPHbIX  KUCHMOT.
O6pa3soBaHne KETOHOBbLIX TeSl. BUOCMHTES XMpPHbIX KMCNoT. Ponb manoHun-KoA n ero
obpasoBaHne wu3 aueTun-KoA. MynbTUEPMEHTHBIN KOMMMEKC CUHTa3bl >KUPHbIX
kucnoT. [locnegoBaTenbHOCTb peakuuin CUHTE3a XUPHbIX KUCOT. Perynauma cuHtesa
XWUPHBbIX KMCNOT. NManbMUTUHOBAsA KUCNOTa Kak OCHOBHOM NPOAYKT AENCTBUS CUHTa3sbl
XWpHBIX KncnoT. MNpeacrtaBneHve o nytax obpasoBaHMs MPOAYKTOB ¢ Bonee AfIMHHON
yrnepoaHoW  Uernblo,  HEHACbIWEHHbIX  XUPHbIX  KACAOT,  auunrnuuepuHoOB,
rnuuepodgochonunuaos. dusmonornyeckoe  3HadeHue  pesepBMPOBAHUSA n
MOBMIM3aLMn XXNPOB B XXMPOBOW TKaHM.

O6bmeH ©6enkoB W  aMMHOKMCIIOT. AMWHOKUCAOTBbI - KOHEYHble NpPOAYKTbI
nepesapuBaHunga 6enkos. Katabonuam ammHokucnot. [JesammHmpoBaHne aMMHOKUCIOT,
ero Tunbl. OKUCnUTEnNbHOE [Ae3aMuHMpoBaHWe, okcuaasbl L- 1M D-aMUHOKMCIIOT,
rnytamatgerngporeHasa. TpaHcamMuHupoBaHue, PYHKLUNOHUPOBaHWE
aMuHoTpaHcdepas, nupuagokcanbdocdaT - KoOPePMEHT B TpaHCaMUHA3HbIX peakunsx.
KonnektopHasa gyHKuusa rinytamaTta B MeTabonmyecknx notokax asoTta. [nytamar kak
rMaBHbIN [OHOP aMWHOrpynn B peakumsx nepeamuHupoBaHus. OCHOBHblE MyTU
HenTpanusaumm ammuaka. Linkn mouveBuHbl. [dekapbokcunupoBaHve aMUHOKUCAOT U
obpasoBaHne OWOreHHbIX amMuHOB (TMCTaMWH, TPUNTaMUH, CEPOTOHMH, ramMma-
aMmmHoMacnsHasa kucnorta), ux 3HadeHne. OCHOBHble MyTM BUOCMHTE3a 3aMeEHUMbIX
aMUHOKMNCIOT.

OBMeH HyKNeoTUOO0B U HYKIEMHOBBLIX KACIOT. Katabonnam HyKnemHoBbIX KACMOT,
MNYPUHOBBLIX W MUPUMWONHOBBLIX HYKNeoTuaoB. KoHeuyHble npoayKTbl MpeBpalleHui
a30TUCTbIX OCHOBaHWI, HapylleHne nx obmeHa. AHabonuam HykneotTuaos. Perynauns
npoueccos aHabonmMama HyKneoTUaoB.

HykneuHoBble KucnoTbl. CTpOEHUEe HYKNEeUMHOBbLIX KUCAOT U UX  YHKUUN.
lMypuHOBbIE 1 NMMPUMUOMHOBBIE  OCHOBaHUSA.  YrneBOAHble  KOMMOHEHTbI.
MoHoOHYyKneoTnabl. HykneosnamoHo-, aun-, TpudocdaThl. MpyHUMN
KOMMNIIEMEHTApPHOCTN U ero Buonorudeckas ponb. Pennukauus, atanbl cuHTesa OHK.
Benkn n doepmeHThl, yyacTBytowme B pennukauun. OCobeHHOCTM pennmkaumm y npo- 1
aykapuoT. TpaHckpunums n npoueccuHr PHK: atanbl, pepmeHTbl. OTnnums npouecca
TPaHCKPUNUMM Yy MNPOKapMOT M dyKapunoT. DyHKUMOHANbHas 3HAYUMMOCTb OTAENbHbIX
yyactkoB [HK. "'eH, unMcTpoH, onepoH. MpuHUMNbI perynsaumm TpaHckpunumm. ®akTtopsbl



TpaHckpunumn. XpoMmocombl. CTpykTypa xpoMmatunHa. bruocuHtes 6enka, ero OCHOBHbIE
aTanbl. AKTMBMpOBaHME aMuHOKMUCNOT. TpaHcrnopTHble PHK. AmuHoaumn-tPHK-
cuHTeTasbl. MatpuyHasa PHK un reHetudeckunm kog. Pubocombl M mx CTpyKTypa.
PubocomanbHasa PHK. Ctagumn 6uocuHTesa 6enka. MNMocTpaHCNAUNMOHHBLIA NPOLECCUHT.
AppecoBaHHbIN TpaHCMoOpT 6enkoB.

lNMpumepHbIe BOMPOCHI K 3K3aMeHY:

MpeameT n 3agayn GuoxnMmmm.

O6wme cTpyKTypHble 0COBEHHOCTN aMUHOKUCTIOT.

Knaccudmkaums aMMHOKUCIOT MO NOSIAPHOCTU.

Knaccugumkaumst aMmMHOKMCNOT N0 BMONOrnMYeckoMy 3HaYEHUIO.

HecTtaHgapTHble aMUHOKMCAOTHI.

DU3NKO-XMMUYECKMe CBONCTBA aMUHOKUCIIOT. KNCNOTHO-OCHOBHbIE CBOMCTBA

amuHokucnot. OnTnyeckme CBOMCTBA aMUHOKUCHOT.

O6pa3soBaHue 1 cBOMCTBA NENTUOHON CBA3N.

CocTtaB 6enkoB. YpOBHU CTPYKTYpHOW opraHusauumn 6enkos. KoHdpopmaums

6enkoB. [lomeHHas cTpykTypa 6enkoB. OCHOBHbIE TUMbl JOMEHOB.

9. Knaccudukaums 6enkos no coctaBy. [1pocTbie 1 CROXHbIE BENKMN.

10.Knaccudukaumna no TpexmepHoOn CTPYKType.

11.Knaccudurkauma 6enkoB No yHKUMSM.

12. Dn3mko-xMMmyeckne CcBoncTBa 6GenkoB (KUCNOTHO-OCHOBHbIE CBOWCTBA,
KonnouaHole ceoncTBa). [leHaTypaunsa 6enkos.

13. DnbpunnsapHble 1 rnobynapHble 6enku.

14. MeToabl BblAENEHUA U OYUCTKN DENKOB.

15. OCHOBHbI€ MOHATUSA 3H3UMOSIOTUMN.

16.Knaccudukaums pepMeHTOB 1 HOMEHKaTypa.

17.EAQNHMLBI aKTUBHOCTU (DEPMEHTOB.

18.dakTopbl, BRAMAKOWIME HA aKTUBHOCTb epmeHTOB. BrnivsHme pH wu
Temnepartypbl.

19.3aBMCUMOCTb  CKOPOCTU  (DEPMEHTATUBHOM  peakumm OT  KOHLEHTpauuu
cybectpaTa. OnpegenerHve Km n Vmax.

20.NHrnbunposaHue. Tunbl MHIMBUpOBaHMsA. AKTMBaUMS (PepMEHTOB.

21.depmeHTaTUBHbIE peakunn ¢ y4actmeM AByX cybCcTpaToB.

22.3Heprna aktmBaumm pepMeHTaTUBHbIX MPOLEeCCoB

23.MexaHusm pgencteus cepmeHToB. dPakTopbl, onpefenswwme 3PEPEKTUBHOCTb
nencTeus OepMeHToB.

24.Cneunu4HoOCTb OeNCTBUSA (PEPMEHTOB.

25.OCHOBHbIE NYTW perynauum akTMBHOCTU hepPMEHTOB. MI3MEHEHNE KOHLIEHTpaLuum
doepMeHTa B KNneTke nyTem perynauum CKopocTu ero CuHTe3a 1 pacnaga.

26.PerynatopHble oepMeHTbl. Annoctepudeckme epmMeHThbl.

27.DepMeHTbI, perynmpyemMble nyTeM KOBareHTHON MoaudouvkaLumu.

28.Perynsauuna akTMBHOCTU (pepMeHTOB MyTEM OrpaHUYEeHHOro NpoTeonunaa.

29. AacopOLUMOHHBIN 1 acCoLMaTUBHO-ANCCOLMATUBHBIA  MEXaHU3Mbl  perynsaumnm
aKTUBHOCTN (DEPMEHTOB.

30. MHOXecTBeHHble MOneKynapHble PopMbl PEPMEHTOB.

31.TpumeHeHne bepMeHTOB B MeanumHe n BnoTexHonornm

32.ButamuHbl - npeaLlecTBeHHKM KobepMmeHToB. Knaccudukauus, dyHKUMK.

33.BogopactBopumble  BUTamMuHbl.  KodepmeHTHble dopmbl.  dusmnonoro-
Bruoxmmmnyeckoe 3HaveHue.

34.2KupopactBopuMble BUTAMUHDI.

35.OpMOHbI. QHAOKPUHHBIE B3aUMOCBSA3UW. [MnoTanamyc - KOOPAMHUPYIOLUIA LIEHTP
9HOOKPUHHOW CUCTEMBI.
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36.CBounctBa ropMoHOB. Knaccudukaums ropMoOHOB MO CTPYKTYpe.

37.06pasoBaHne nonunenTUaHbIX FOPMOHOB U3 HEaKTUBHbIX NpeaLeCcTBEHHUKOB.
YpoBeHb FOPMOHOB B KPOBM WU BpeMs UX XU3HU. CBA3blBAHWE FOPMOHOB CO
crneumduryeckumm peLentopamu.

38.Yyactne BHYTPUKIETOYHbIX BTOPUYHLIX MOCPEOHUMKOB B AENCTBMM TFOPMOHOB.
Yyactve UMKNUYecKoro ageHo3nHMoHodocdata B AeUCTBUM afpeHanuHa.
lopMOHanbHaga perynsaumsa cuHTesa v pacnaga rnmkoreHa.

39.¥Yrmesoabl. Knaccugukauma, yHKLnK.

40.MoHocaxapuabl.

41. dnsmonornyeckm BaXHble ancaxapvabl n nonucaxapuasbi.
["NOKO3aMUHOTIMKaHbl U NPOTEOrNINKAHbI.

42.0cCHOBHble yrnesodbl NULWK, WX MepeBapuBaHve B Kenyao4HO-KULLEYHOM
TpakTe.

43.Knaccudpumkauma mn yHkummn nunuao. CTpoeHWe, CBOWCTBA M BaKHeWLLME
npeacTaBUTENM XUPHBIX KNCMOT 1 TPUaUMnrivueposos.

44, CtpoeHne, CBOWCTBaA W BaxHeuwume npeacrasutenu dochonunugos w
CTepouaos.

45. lNMepeBapBaHue nMNNMOOB B XKENYOOYHO-KALWIEYHOM TpakTe, BCacbiBaHWe
NPOOYKTOB NepeBapuBaHNA U TPaHCNOPT B KPOBWU. Tunbl niunonpotenHoB. Ponb
nMNonNpoTenHNMNassbl.

46.CTtpoeHne membpaH. TpacnopTHble CUCTEMbI MEMOpPaH.

47 . MnKonus — UeHTpanbHbIN NyTb KaTabonuama rnoKo3sbl.

48.1MyTn npeBpalleHus nupysara.

49.bnomeguumMHCKOe 3HadYeHue rnukonuaa. JHepreTnyeckaad 9¢dPEeKTUBHOCTb
rnukonusa.

50.MnpyBaTtgerngporeHasHbI KOMIMNEKC.

51.Uukn TpnkapOOHOBbLIX KACIIOT.

52.lNepeHocC 3f1eKTPOHOB U OKUCNUTENbHOE POCHOopPUIMpoBaHME.

53.TlepeHoCUnKN 3NEKTPOHTPAHCMNOPTHOM Lienn MUTOXOHOPUN.

54. CTpyKTypHas opraHm3aums aneKTPOHTPAHCNOPTHOM LeNn MUTOXOHOPUN.
KomMnnekchbl U NyHKTbl 3arnacaHns SHEPrnm B 3r1eKTPOHTPAHCNOPTHOM Lienu.
MHrmBUTOpbl OYHKLUMOHNPOBAHUSA 3NEKTPOHTPAHCMOPTHOM Lienu.

55. XemunocmoTtumyeckas teopua Mutyena.

56. TpaHCNOpPTHbIE CUCTEMbI BHYTPEHHEN MUTOXOHAPMANIBHON MEMOpPaHbI.

57.4enHo4Hble MexaHn3Mbl nepeHoca HAOH.

58. QHepreTnyeckas apHeKTUBHOCTb OKUCIEHNA MOSEKYIbI IMOKO3bI.
[bixaTenbHbI KOHTPOSb. 5 COCTOAHWUI AblXaTenbHOW Lenu rno Yaxcy.

59. TokCMYHbIE POPMbI KACITIOPOAA U reHEPUPYIOLNE UX UCTOYHUKN. 3HaAYEHNE
cBobOOAHOPaAnKanbHbIX NPOLECCOB B (hU3MONOrMN N NATONOrMK KIETKMN.

60. [leTokcMkauma akTMBHbIX hopM Kucnopoga. depmeHTaTnBHasa n HepepmMmeHTHas
aHTMOKCUOAHTHbIE CUCTEMBI.

61. nMokcmnaTHbIN LMK,

62.lleHTO30hoCdhaTHbIN NYThb.

63.[ ntoKoHeoreHes.

64.PeunnpokHas perynauus rnmkonunsa u rinokoHeoreHesa.

65. Perynsuunsa ypoBHs rntokosbl B KpoBu. Linkn Kopu. [MoKo30-anaHWHOBLIN LWKI.

66. brocnHTes rnukoreHa.

67.Perynauuna cuHTesa u paclienneHus rnukoreHa.

68.Katabonunam nunuaos. lNMNepeHoc aunnbHbIX rpynn U3 LMTO30515 B MUTOXOHAPUMN.

69. Peakuunm B-OKUCNEHNS XXUPHbBIX KACMOT.

70.06pa3oBaHne KETOHOBbLIX TEN U UX OKUCIEHME B NEPUPEPNYECKNX TKAHAX.

71.Perynsumsa oKUCNEHNSA XUPHbIX KACIOT 1 06pa3oBaHUsA KETOHOBbLIX Te.



72.3HepreTnyeckas apPeKTUBHOCTb OKUCNEHUSA NaNbMUTUHOBOW KUCIOTbI.

73.0Tnnumna npouecca BMOCUHTE3A XKUPHBIX KUCAOT OT -OKUCIIEHUS XKUPHbIX
KNCNOT.

74.06pa3soBaHue manoHun-CoA. YenHo4yHbI MexaHn3m nepeHoca aueTtun-CoA ms
MUTOXOHAPUM B LIUTONNA3My.

75.CuHTasHasi cuctema XupHbIX KNCNoT. Ponb akTuBHbIX SH-rpynn cuHTasb! B
BuocuHTese.

76.Peakunun cuHTesa XXMPHbIX KUCIIOT.

77.Perynsaumst GMoCuHTE3a XMPHbBIX KACNOT.

78.KaTtabonnam aMmHokucnoT. Peakumm TpaHCaMUHUPOBaHUS.

79.Ponb gesaMmmHMpoBaHna B KaTabonnuame aMMHOKMCAOT. 3HavyeHre rnytamaTa u
rmytamataerngporeHasbl B a30THOM OOMeHe.

80.HenTtpanusaums ammmaka B opraHname. LiMkn moyYeBuHbI.

81.0OcHOBHbIe NyTN BUOCKMHTE3a 3aMEHMUMbIX aMUHOKUCIIOT.

82.MeTabonuam Hykneotnaos. HapylweHns obmeHa HykneoTuaos.

83.CTpO€eHMEe HYKIMENHOBBIX KMCAOT U UX dyHKUMW. [ypUHOBLIE N NTMPUMUONHOBbLIE
OCHOBaHuA. YrneBodHble KOMMOHEHTbl. MoHOHYKNeoTuabl. HykneosnamMmoHo-, ou-
, Tpudocdarol.

84.TpunHUMN KOMNEMEHTAPHOCTN N ero Buonornyeckas porsib.

85.Pennukauma, atanbl cuHTesa [OHK. benku wn depmeHTbl, yyacTBywline B
pennukaumm. OCoBeHHOCTM pennmKauumn y npo- 1 ayKapuoT.

86. TpaHckpunuua u npoueccuHr PHK: aTanbl, depmeHTbl. OTnnums npouecca
TPaHCKPUNLMK Yy NPOKapUOT U 3yKapuoT.

87. DyHKUMOHanbHast 3Ha4MMoCTb OTAeNbHbIX y4acTkoB [AHK. 'eH, onepoH.

88.MNpuHuMnbl perynsaumm TpaHckpunumnmn. GakTopbl TPAHCKPUMNLUK.

89.lMocTpaHCKPUNLMOHHBIN NPOLECCUHT.

90.buocnHTe3 ©Oenka, ero OCHOBHble 3Tanbl. AKTUBMPOBaHME aMWHOKMCHOT.
TpaHcnopTHble PHK. AmMuHoaumn-TPHK-cuHTeTasb!.

91.MaTtpunyHaa PHK n reHeTudeckmi kog.

92.Pnbocombl n nx ctpyktypa. PnubocomansHas PHK.

93.Craguu buocuHtesa benka.

94.TloCcTpaHCNALNOHHBIN NPOLLECCUHI. AQpeCcoBaHHbIN TpaHCNopPT 6enKoB.
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®dunaunorma pacteHunin - Hayka o6 opraHmsaumm n koopauHauumn PyHKLMOHANbHbIX
CUCTEM 3erieHOro pacTteHusi. PU3NKO-XMMNYECKUIN, IKONOrMYECKUN U SBOSOLMOHHBIN
acnekTtbl (puavonorum pacteHnin. Ee 3apaya - no3HaHWe 3aKOHOMepHOCTeu
XN3HeOesaATeNbHOCTU PacTeHUN, PacKpbITUE MOSEKYNAPHbLIX OCHOB CITOXHbIX (OYHKLUUIA 1
MeXaHM3MOB MX perynsauun B CUCTEMe Lienoro opraHmsma.

MeTogonornyeckne OCHOBbI utodusnonornn. PeaykumMoOHU3M, OpraHuuusMm wu
WHTErpaTtMsaM Kak noaxodbl K W3Yy4eHUIo XuBbix cuctem. CouyeTaHne pasnuyHbIX



YPOBHeMN nccrnegosaHus (cyBKnNeTo4YHbIN, KNEeTOYHbIN, OpraHM3MeHHbIN,
BMoLEHOTUYECKMI) KaK Heobxoaumoe ycnosue nporpecca (u3anonormm pacTeHun.
Cneuudounyeckme metoabl PUTOMOU3NONOIMM KaK HAYKMW.

O6bekT M3MONOrMN pacTeEHUA - 3JYKAPUOTHbLIA OPraHM3M, OCYLLECTBNSAIOLNNA
doToTpodHbIN 06pa3 xun3Hu. Cneunduka odbmeHa 3eneHbIX PaCTEHNIN MO CPABHEHUIO C
apyrumn  obbekTamu, Xapaktepusyrwmmucs  PoToTpoPHLIM  00pPa3oM  XKU3HM.
Kocmuyeckasi ponb 3eneHoro pacteHus.

OTanbl pasBuTUa pU3NoNorMm pacTeHun, Ux cBA3b ¢ 0bwum passutnem Gmuonorum
N C NpakTukon. OTevyeCTBEHHbIE LLKOSbl (PU3NONIOroB pacTeHnn. Pusnonorna pacteHun
- TeopeTuyeckas OCHOBa pacCTEeHWEBOACTBA W HOBbIX oOTpacnen O6MoTexHONornu.
dunsmonornyeckne  OCHOBblI  MPOAYKTMBHOCTUM  pacTeHui. [naBHble npobnembl
COBpEeMeEHHON PUTOPU3NONOTUMN.

KneTka kak opraHM3M W KakK 3rieMeHTapHasi CTPyKTypa MHOIOKIIeTOYHOro
opraHusama - cpaBHeHue dyHkumn. Cneumdunyeckne ocobeHHOCTU pacTUTESNbHON U
XWBOTHOW KIeToK. ABTOTPOHOCTb N reTepoTPOdHOCTb.

CTpyKkTypHas opraHusaumsi KrneTkm - OCHOBa e€e OMOXMMWYECKOW aKTUBHOCTU U
(PYHKUMOHUPOBAHUA KaK LENOCTHOW >XMBOW CUCTEMbl. JBOMOUUA  KINETOYHOM
opraHusauumn Ha npMMepe CpaBHEHUS NPOKAPUOTHOM U 3YKapUOTHOM KIETKM.

MemOpaHHble CUCTEMBI KNETKM U  MeMOpaHHbI NPUHUUN ee opraHu3auuu.
CTpykTypa n ceBonctBa bmonormyecknx membpaH, nx posb B KrneTke (MpOHMLAEMOCTb,
CUCTEMbI aKTMBHOIO TpaHcnopTa, OMOCMHTE30B W MNPOLECCUHra MaKpOMOSIEKYI).
Mogenn CTpyKTypHO-PYHKUMOHANbLHON opraHm3auun membpaH. buoxummyeckaa wu
dyHKUMOHaNbHast pasHoKa4YeCTBEHHOCTb MeMOBpaH.

OCHOBHbIE CTPYKTYPHbIE 3NeMEHTbI AYKapUOTHOW KNeTKH.

Apnpo, ero opraHuzaums U (pyHKUMOHMpOBaHWe. [eHeTudeckun annapat
pactTuTenbHoM knetku. [Mnactugbl M MUTOXOHAPUM. [MNOTE3bl NPOUCXOXOEHWUSA
KNeTouHbIX opraHenn. BsaumogencreBne  s4epHOro,  MUTOXOHOPUANbHOIO U
XNOpOonMAacTHOro reHomMoB. [IBOMHOW reHEeTUYECKUA KOHTPOSb 3a CUHTE30M 6ernkoB B
xnoponnacTtax U MUTOXOHOPUSIX.

Mnasmanemma. JOHOonnasmartvyeckaa ceTb, annapat [onbmxn, MukpoTena
(Mepokcucomsbl, rIMOKCUCOMBI, NIM30COMbI U Ap.), BaKyosiM, UX CTPOEHUE U OCHOBHbIE
YHKUUMN.

Lintockenet, 0cOGEHHOCTN ero CTPOEHUs B CBA3N C B1ONOrnyeckumMmm OyHKLMSAMMU.

CTpoeHMe KNeToYHOM CTEHKM, €€ XMMWYECKMN COCTaB M OCHOBHbIE (YHKLMMU
(3awmTHaga, onopHas, PyHKUMM B MopdooreHese, TpaHcnopTe 1 ap.).

PU3MKO-XMMUYECKME CBONCTBA NPOTOMNMA3Mbl U UX U3MEHEHUS B XXU3HEHHOM LIMKITe
KNeTKu.

®PyHKUMOHamNbHbIE  B3aMMOOEWCTBUSA  pasnU4YHbIX  OpPraHOMAOB  KIETKU,  UX
N3MEHEHNA B KNETOYHOM UMKe 1 npu ee auddepeHunaumm. PerynatopHble cuctemMbl
Knetkn.  BHyTpukneTtouHble  chakTopbl  perynauum  obmeHa:  Buoxmmudeckue,
reHeTnyeckme, membpaHHble. Perynauma cC yd4acTuem BTOPUYHBIX MECCEHKEPOB.
KomnapTMeHTaumsa kaTanuTuyecknx cucteMm n metabonmyeckux poHOOB Kak oauH U3
MEXaHU3MOB perynsaumnm KneToyHoro metabonmama.

dusmonormyeckasn ponb AbixaHus. Cneunduka AblxaHUs y pacTeHUN.

PasButne npeacraBneHuMn O npupoae MeXaHu3MOB M O NYTSX OKUCIIUTENbHO-
BOCCTAHOBUTENbHbLIX MpeBpalleHnin B KneTke. KatanuTuyeckune CUCTEMbl OblXaHUSA
(merngporeHasbl, okcuaasbl, OKcureHasbl, kapbokcunasbl, TpaHcdepasbl U Ap.).
MexaHn3mbl akTMBaLmMn Bogopoga cybctpata u MONEKynapHOro Kucnopoaa.

MwutoxoHgpun. WX cTpyktypa w  yHKuMn. WamMeHeHne ynbTpacTpyKTypbl
MUTOXOHAPUM B 3aBUCUMOCTW OT (PYHKLIMOHAIbHOIO COCTOSIHUSA OpraHu3mMa.

MMyt okucneHuss opraHMyeckux BeLLeCTB B KneTke. YHudukaums cybertpatoB
AblxaHnsa. MexaHn3am akTuBaumm ObiXaTerlbHbIX CybCcTpaToB, MyTU MX BKITHOYEHUA B
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npouecchl BMONOrNYEeCcKOro OKUCNEHUS.

OcCHOBHblE NYyTM AucCCMMUNALMM  yrneBodoB. [1eHTO30MOHO-(hocdaTHbIN NyTb
OKWUCIEHMS TNIOKO3bl M €ro pofib B KOHCTPYKTUBHOM OOMeEHe KneTku. MMUKonnTuYeckmun
NyTb OKUCMEHNS; OCHOBHbIE CTaguMW.

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

ONEeKTPOHTPaHCNOPTHAasA Lenb MUTOXOHAPUI: CTPYKTYpHas opraHu3auus,
OCHOBHbI€ KOMMOHEHTbI, UX OKUCITUTENBbHO-BOCCTAHOBUTESbHbIE NOTEHLMarbI.
Komnnekcbl nepeHOCYMKOB 3NeKTPOHOB. ANbTEPHATMBHOCTb KaTanmuTUYeCKnX
MeXaHU3MOB BMOMNOrnMYeCcKoro OKUCNEHUS.

OxkucnutenbHoe hocdopunupoBaHue. EANHCTBO afieMeHTapHbIX 3HEPreTUYeCKMX
npoLLEeCcCcoB B XnBoW npupoge. dochopunupoBaHme Ha ypoBHe cybcTpaTa u
dochopunmpoBaHme B abixaTernbHoun uenn. OCHOBHbIE NONOXEHNSA
XEeMUOCMOTHNYECKON Teopun conpsixxeHna Mutyena. MembpaHbl Kak CTpyKTypHas
OCHOBa BMO3HepreTMYecKnx NpoueccoB. TpaHcgopmaumsa SHEPTMN Ha CONPSArakLLINX
MeMbpaHax. ANEeKTPOo-XMMUYECKUI NOTEHUMan -aABmXKyLasa cuna ocqopunmpoBaHns.
Perynaumnsa anekTpoHHOro tTpaHcnopTa n gochopunmupoBaHus.

[bixaHne Kak LeHTpanbHoe 3BeHO oOMeHa BellecTB. 3Ha4YeHe AblXxaHus B
KOHCTPYKTUBHOM MeTabonuame. CBA3b C ApyrnMu oyHKUMAMM KNeTkn. [bixaHne pocTa
N OblXxaHWe nogaepXxaHus.

KonunyecTtBeHHble Nokasatenu ra3oobmeHa (nornoLlueHne kucnopoaa, BblaeneHune
YrNeKncnoTbl, AblXaTenbHbI KO3PPUUMEHT 1 Ap.).

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

PasButne ydeHmsa o0  oTocumHTe3e. WcTtopudeckoe  3HayeHume  paboTt
K.A. Tumnpsasesa.

CywHocTb M 3HaveHne doTocnHTesa. OOliee ypaBHeHMe OTOCHMHTE3a, €ro
KOMMOHeHTbl. Ponb oTOCMHTE3a B npoueccax 3HepreTM4yeckoro M nracTtuyeckoro
obmMeHa pacTuTenbHOro opraHuama. ®POTOCUHTE3 Kak npouecc TpaHcdopmaumm
3HEepruM CcBeTa B 3JHEPIN0 XMMUYECKMX cBA3en. MacwTtabbl oTocMHTETMYECKOM
aeatenbHocTM B Brocgepe.

Oeontouunsa buocgepsbl N POTOCUHTES.

CTpykTypHas opraHusaumnsa goTocMHTeTUYecKoro annaparta. CTpoeHve nucra Kak
opraHa oOTOCUHTE3a, N3MEHeHNA B oHToreHese. XnoponnacTtbl. OCHOBHbIE 3fIEMEHTbI
CTPYKTYpbl XfloponnactoB (OABoWHas MemOpaHa, MaTpuKc, Tunakouabl, rpaHbl).
OHTOreHes xnoponnacros.

OBONOUUNA CTPYKTYPbl POTOCUHTETUYECKOrO annapara.

MrMmeHTHbIE cUCTEMbI POTOCUHTEIUPYIOLLMX OpraHn3mMoB. Xropodunsbl. Xmmuyeckas
CTPYKTYpa, cCnekTpanbHble cBoucTBa. OTgenbHble  NpeacTtaBuTeny  rpynnbl
xnopodunnos. PacnpoctpaHeHve  xNopodunnioB  cpean pasnvyHbIX  rpynn
opraHmamoB. DPyHkuumn xnopodunnoB. OCHOBHble 3Tanbl OGUOCMHTE3a MOMEKYbl
xnopodunna. Xnopodunn-6enkoBble KOMMNIIEKCHI.

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

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

Perynauma OGuocmHTE3a nurMeHToB. 3aBUCMMOCTb OWMOCUHTE3a MUIMEHTOB OT
WHTEHCUBHOCTWN N KadecTBa cBeTa, cHabxeHns CO2, 02 1 MMHeEpanbHbIMU 3fIEMEHTaMu.
ABneHne xpomaTuyeckon agantauumn.

@OyHKUMOHANBbHOE W 3KONOrMyeckoe 3HavyeHue CrekTpanbHO-PasnyHbiX (opm
NMUIMEHTOB Y (POTOCUHTE3NPYIOLLIMX OPraHU3MOB.

MepBu4YHble npoueccbl OTOCUMHTE3a. JNEKTPOHHO-BO3OYXOEHHbIE COCTOSHUSA
MArMEHTOB  (CMHIMETHoe, TpunneTtHoe). Tunbl  ges3akTMBauun  BO3OYXAEHHbIX
coctosHun.  dnyopecueHuma. MexaHuU3Mbl  MUrpauun  3HeprMm B CUCTEME
POTOCUHTETUYECKUX MUTMEHTOB.
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lMpenctaBneHne o0 POTOCUMHTETUYECKON eauHULE. AHTEHHble  KOMMSEKCHI.
PeakuMoHHbIE UEHTPbl, MOAENU WX CTPYKTYpHOW opraHusauun. [MpeobpasoBaHue
3Heprum B peakunoHHOM ueHTpe. OKMCNUTEeNibHO-BOCCTAaHOBUTENbHbIE MNpeBpaLleHns
xnopodunna peakumMoHHOro LeHTpa.

ONeKTPOH-TpaHCnopTHaaA  uenb  (POoTOCUHTE3a, npupoda e€e  OCHOBHbIX
KOMMNoOHeHTOB. [lpeacTaBneHne o COBMECTHOM (PYHKLMOHUPOBaAHUN OBYX (POTOCUCTEM.
A deKTbl OMepCoHa. OcHoBHble YHKUMOHArnbHbIE KOMMneKchbl
aneKkTpoHTpaHcnopTHon uenu - ®C1, ®C2, untoxpom be/f kKOMNNEKC; UX CTPyKTypa n
dyHKunn. ObpasoBaHMe COeQUHEHNA C BbICOKMM BOCCTAHOBUTESNbHbLIM MOTEHLMANOM.
Cuctembl (poTOOKMCIIEHMS BOObI N BblAENEHUSA KMcnopoaa npu potocmHTese. Yyactme
XWHOHOB, uuTOXpoMoB, Cu- n Fe-npoTenmgoB B peakuusx TpaHCrnopTa 9SfeKTPOHOB.
Linknnyeckne n HeuuKknu4eckmne noToKN SNEKTPOHOB, CUCTEMbI PErynsumu.

doTodoctopunmpoBaHme. XapaktepucTtuka OCHOBHbIX TUNOB
doToochopmunupoBaHna - LUKINYECKOrO, HELMKINYECKOro, nCeBOOLUMKITUYECKOrO.
MexaHn3Mm conpsikKeHUs ANeKTPOHHOro TpaHcnopTa n obpasoBaHns ATO.

TemHoBas ctagusa potocmHTesa. CBA3b (POTOCUHTETMYECKOM accumunaumm C02 ¢
poTOXMMMYECKMMU  peakumamu. [lpypoga nepBMYHOrO akuentopa YrnekucnoTbl.
Xnmnsm peakumn umkna KanbBuHa, ero knioyesble pepMeHTbl. [lepBUYHbIE NPOOYKTbI
doToCUHTE3a, X npeBpallieHnsa. PereHepaums akuentopoB CO2. MepBUYHLIN CUHTES
yrnesogoB. ®otogbixaHue. Lunkn Xatya-Cnaka-Kapnunosa. OcobeHHocTn Cs- n Ca-
pacteHnn n CAM-tun metabonuama.

B3anmocBa3sb POTOCUHTE3A M NPOLIECCOB YCBOEHUS a3oTa. PyHKLUMOHaNbHasa porb
xnoponnacTta. [NoTokn meTabonnToB B XOPONnacT 1 13 Hero.

konornsa PoTtocuHTesa. 3aBUCMMOCTb (POTOCUHTE3a OT BHELUHWX YCIOBUW U
COCTOSAHUA opraHu3ma. BnvsHue Ha poTOCUMHTE3 TemnepaTypbl, YCNOBUA OCBELLEHUS,
coAepXaHus  YrnekUcnoTbl, YCMOBUW MUHEpParnbHOrO MUTaHWUs, BOAOCHaAOXeHMUS.
KomneHcaumoHHaa Toyka npy (POTOCMHTE3E U €e 3aBUCMMOCTb OT OCOBEHHOCTEN
opraHuama. ACCUMUISLIMOHHOE YAUCTIO.

doTocmHTe3 U1 obwasa npPOAYKTUBHOCTb PacCTUTENbHbIX OpPraHusmMoB U UX
coobuiectB. POTOCUMHTE3 B OHTOreHe3e pacTeHus. Teopusa (POTOCUHTETUYECKON
NPOAYKTUBHOCTH.

KynbTypa pacTeHui B YCNOBUSX WUCKYCCTBEHHOrO OCBELLEHUS U MPU MOBbILWEHUN
koHueHTpaumm CO2 1 02. POTOCUHTE3 B YCIOBUAX MPOMBILLIIEHHON (PUTOTPOHUKU U B
3aMKHYTbIX CUCTEMax XunsHeobecneveHus.

JBonouna potocmHTesa. XeMocuHTe3. bakrepuanbHbii (POTOCUHTES.

3HayeHve BoAbl B XU3HeOeATeNbHOCTU pacTeHun. PacTeHus n KpyroBopoT BOAbI
Ha 3emne.

MonekynapHas CTpykTypa u dQwusndeckme CBOWCTBa BoAbl. B3aumopenctesue
MOMeKyn BoAbl M Ouononumepos, ruapatauus. CesobogHas u cBA3aHHas BoAa.
dusmnonormyeckoe 3HavyeHne pasnuyHbIX pakunmr Boabl B paCTeHUN.

OCHOBHble ~ 3aKOHOMEPHOCTM  MorfoweHus  Boabl  knetkon.  HabyxaHue
BMOKONIOMAOB, OCMOC - ABMEHUS, Nexallune B OCHOBE MOCTYNNEHNs BOAbl B pacTeHUe.
TepMmoguHamuyeckue nokasaTenu, onpegensoline nosegeHue BOAbl: aKTUBHOCTb
BOObl, XMMWYECKMW noTeHuuan, BOAHbIN noTeHuywan. CocraBnsawowune BOOHOIMO
noteHumana: OCMOTMYECKMA NOTeHUMan, MaTpuydHbIn NoTeHuman, noTeHuman
AasneHus. [pagveHT BOAHOrO noTeHUmana Kak ABWXKyLlas cuna nocTynneHus wu
nepensuXeHNa BOAbl B cucTeMe "noudBa-pacTeHne-atMocepa”, B KneTkax, TKaHaX U
LerioM pacTeHun.

MexaHn3am nepegBwXeHns BoAbl MO pacTeHuto. [yt GnwxkHero M AanbHero
TpaHcnopTa. [BvxkylwimMe curnbl BOCXOAALEro Toka BoAbl B pacTeHuun. BepxHui wn
HWKHUA KOHUeBble aAuratenu. KopHeBoe pJaBneHve, MexaHu3M ero pasButus wu
3HayYeHne B XW3HW pacTeHun. HaTaxeHne BOAbl B COCydax; 3Ha4YeHue Cun
MONEKYNSPHOro cuenneHns.

Bolaenenune Boabl pacteHmeM. ['yTTaums, TpaHcnupaums. Pusnonornyeckoe 3HadeHune
3TuX npoueccoB. KonnyecTBeHHble MnokasaTenu TpaHcnupauun: WHTEHCUBHOCTb,
NPOAYKTUBHOCTb, TPaAHCMUPALMOHHBLIN KOIMPPULUMEHT. YCTbUYHAA W KYTUKyNApHas
TpaHcnupauus. CTpoeHne yCTbUL W MeXaHu3Mbl WX [OBWXEHWA, BUSHME CBeTa.
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YCTbMYHOE W BHEYCTbUYHOE perynupoBaHue TpaHcnupauun. BnusHue BHELWHUX
dakTopoB (cBeTa, TemnepaTtypbl, BAXHOCTM BO3gyXxa W MNOYBbl M Ap.) Ha
WHTEHCUBHOCTb TpaHcnupaunn. CyTOYHbIN XO4 TpaHcnpauuu.

Skornorus BogoobmeHa pacteHnin. OcobeHHoOCTN BOAoOOMEHa Yy pacTeHMI pasHbIX
aKonormyeckux rpynn (kcepoduToB, Me30MUTOB, MMrpoduToB, rasriouToB) U NyTU
aganTtaummn pacTteHun K BogHOMY oeduumty.

Ponb pacteHun B KpyroBopoTe MMUHepanbHbIX 3dnemMeHToB B OGuocdepe.
MoTpebHOCTL pacTeHun B anemeHTax MuHepanbHoro nutaHus. CopepxaHve u
COOTHOLLUEHNE MUHeparibHbIX 3JIEMEHTOB B MOYBE W B pacTeHUsX U pakTopbl, KX
onpegensitowme. Knaccudukaumm 3neMEHTOB, HeoOXoOuMbIX AN pacTEHUN.
OcHoBHasa yHKUNA MOHOB B MeTabonmame: CTPYKTypHasa 1 KaTanutuyeckas.

[MoyBa Kak MCTOYHUK MUHEpParbHbIX 3NIEMEHTOB. TBepaaa dpasa noyBbl, NOYBEHHbIN
pacTBOp, COCTaB U CTPYKTYpa NOYBEHHOrO MOrnoLamLero KoMmnnekca.

KopeHb Kak opraH norroweHns MuHeparnbHbIX 31eMEHTOB U BOAbl, a TaKke MecTo
crneundunyecknx cuHTe3oB. Cuctema B3anmoaencTauns "KopeHb-noysa”. POCT KOpHSA Kak
OCHOBA MNOCTYMNMEHNUS MUHEPanbHbIX 3NIEMEHTOB.

BnwkHuin  TpaHCNopT MOHOB B TKaHAX  KOpHA.  Cumnnactudeckum wu
anonnactuyecknn nytn. JanbHun TpaHcnopT. Bocxogsuwee nepeasmxkeHwe BeLLECTB
Nno pacTeHuo: NyTu U MexaHusMmbl. [lepepacnpegeneHve M peyTunusaums MOHOB B
pacteHun. [locTynneHne v npeBpaweHns WOHOB W AblxaHve. Bsaumocessb
MUHeparbHOro NUTaHUs ¢ npoueccamMmu pocTta U pasBUTUS PacTEHUMN.

MexaHn3m nornoweHna noHoB. Ponb npoueccoB aunddysumn mn agcopbumm, mnx
xapaktepuctuka. [lMoHsaTMa BogHoro cBob6ogHOro npocTpaHcTBa WM [JOHHAHOBCKOro
cBOOOAHOro NPOCTpaHCTBa. TpaHCNoOpT WMOHOB 4Yepes3 nnasmaTUdeckyto MembpaHy.
[MaccmBHbIM  NepeHoC. AKTUBHbBIA TPAHCMOPT WOHOB (MEPBUYHBLIN U BTOPUYHLIN
aKTUBHbIA TpaHCnopT). YpaBHeHMe HepHcTa. [Bwxylume cunbl TpaHcnopTta WOHOB M
dopmbl noTpebnaemon aHeprum. MexaHmambl TpaHCNoOpTa MOHOB Yepe3 MeMbpaHbi:
AT®a3sbl, pefoKc-Lenn, UOHHbIE KaHanbl, NOPTEPHblE CUCTEMbl (CUMMNOPT, aHTUMOPT,
YHUMOPT).

KuHeTnka npoueccoB MNOrMoweHns. Yyactme MemOpaHHbIX CTPYKTYpP KNeTku B
nornoweHnn 1 KomMnapTMeHTaumm moHoB. Ponb Bakyonu. NuHoumto3. B3aunmocsasb
NnpoLEeccoB MOrMOLWEHNS BeLWeCcTB KOPHEM C  APYTMMW  (PYHKUMSMW  pacTeHus
(BbIxaHnem, oToCUHTE30M, BOAOOOMEHOM, BMOCUHTE3aMKN, POCTOM M Ap.).

dusmonormnyeckas n GuoxmmMmmyeckas pofib OCHOBHbIX 3N1IEMEHTOB NUTAHWUS.

A30T 1 ero 3Ha4vyeHue B XUn3HU pacTeHuin. KpyroBopoT a3oTa B npupoge. MICToYHMKK
asota ana pacteHnn. Cumbuotmyeckas (pukcaums  MONEKYNApHOro asoTa.
CTpykTypHaa un QyHKUMOHANbHAA XapakTepucTuka HuTporeHasbl. MwuHepanbHble
dopMbl a3oTa, UCMNofMb3yeMble pacTeHUeM. (PepMeHTHblE CUCTEMbI, y4acTBYOLWNE B
YCBOEHUM HUTPATOB, perynauus ux cuHTesa W akTUMBHOCTU. Buoxmmwuydeckue nytm
accumMunauMmM aMmMmmaka B pacteHun. CUHTe3 aMWHOKMCIOT, aMuioB, peakuuu
nepeaMmMHMpoBaHnsA. 3anacHble W TPaHCMNOPTHble (OPMbl  MUHEpPArbHOMO U
OpraHM4eckoro asoTa, HakonfeHwe HUTpaToB B TKaHAX. KpyroBopoT asoTta no
pacTeHuto.

A30THbI OOMEH 1 AbixaHue. A30THbLIN OOMEH U POTOCUHTES:
B3aMMOJencTBMe asoTHOr0 W YrnepoaHOro MOTOKOB; pOJSib MNEPBUYHBIX peakuuin
OTOCHHTE3a B YCBOEHUW OKUCIIEHHOIO a3oTa.

Cepa. OcCHOBHble COeOuHEHUsI cepbl B pacTeHUWU, WX pPOJfib B CTPYKTYpPHOU
opraHusaumm KreTkn, y4vyacTue B OKUCIUTENbHO-BOCCTAHOBUTESbHbLIX peakumnsx.
NcTouHunkn cepbl ons pacteHus. MexaHu3M BOCCTaHOBIIEHUS CynbgaToB, oTAerNbHble
aTanbl npouecca, PepMeHTHbIE CUCTEMBI.

doccop. 3HayeHne pasHbiXx TUNOB dhocdopcoaep)alunx COeaUHEHUN B KreTKe.
MocTtynneHne docgopa B KAETKy, NyTU ero BKAYeHUMss B obMeH. YdyacTtue
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coeavHeHun, cogepxawmx d¢ocdop, B 00pasoBaHUM  KNETOYHbIX  CTPYKTYp,
depMeHTHbIX cuctem. Makpoaprnyeckme coefuHeHuss docgopa, uX posib B
3HEepreTM4eckoMm obmeHe.

Kanun, ero 3HayeHne B obMeHe pacTUTENbHOro opraHuama. BnuvsHue kanusa Ha
dunsnyeckme ceoncTBa NpOTONna3Mbl, Ha PEPMEHTbI YrneBoAHOro ObmeHa, CUMHTE3
G6enkoB 1 gp. Ponb kanusa B nogaepxaHuuM MOHHOro GanaHca B TKaHsIX, B npoueccax
ocmoperynsauumu.

Kanbumin. CtpykTypoobpasoBaTenbHas posib Kanbuus. Yyactne B obpasoBaHuum
KNeToOYHOW CTEHKM, NOAAEPKAHUM CTPYKTYPHON LeNOCTHOCTN MeMBpaH 1 perynaumm mx
npoHuuaemocTn. PerynatopHas posnb KanbLus.

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

MukpoanemeHTbl. [lpeactaBneHns o ponv MUKPOSNEMEHTOB B MeTabonusme
pacteHnn. MeTannbl Kak KOMMOHEHTbl MPOCTETMYECKMX 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
SNEKTPOHTPAHCMNOPTHLIX Lener POoToCMHTE3a W AblXxaHus, B a30THOM W YrneBOAHOM
obMeHe, B pOCTOBbIX Npoueccax n Apyrux peakumsx metabonuama.

BoaoHas, necyaHas M noYBeHHaAd KymnbTypbl, WX MpPUMEHeHuMe B dU3nonorum
pacteHnin. [MutatenbHble cMmecu. DUBNOMOTMYECKU KUCTble U PU3MONOTNYECKU
OCHOBHble conu. B3aumogenctenme WOHOB (aHTaAroHW3Mm, CUHEPruaMm, agauTUBHOCTD).
dunsmonornyeckne oCHoBbl NPUMeHeHNs yaobpeHui. M'MaponoHuka.

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

KopHeBoe nunTaHMe Kak BaXXHeuwwun dakTtop YynpasBrieHUs MPOLYKTUBHOCTBIO U
Ka4yeCcTBOM Yypoxas. [eHoTunuyeckue pasnuuna B MUHeparibHOM MNUTaHUM pPasHbIX
BMAOB M COPTOB.

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

TpaHcnopTHble hopMbl BeLecTB. BO3MOXHbIM MeXaHU3M 1 perynaums ¢onosmMHoOro
TpaHcrnopTa. 3aBUCMMOCTb TpaHCMopTa BeLecTB OT TemnepaTypbl, BOOHOMO pexuma,
MUHEpPanbLHOro NUTaHUS.

[OHOpHO-aKuenTopHble B3aMMOOENCTBUA U POSfib  TPAHCMOPTHbIX CUCTEM B
NMHTEerpaumm unsmonormyecknx pyHKUNN LLenoro pacTeHus.

OnpepenerHve noHsatTun "poct" u "pasBuTtne" pacteHun. [Npobnema pocTta wu
pasBUTUA Ha KIETOYHOM WM MOMEKyrnspHOM ypoBHsX. CyllecTBOBaHME OpraHuamMa Kak
pa3BepTbiBaHWEe BO BpPeMEHW 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. Koppensauumu. NMonapHocTb. PereHepauus.

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

KneTo4Hble ocHOBbI pocTa. ®asbl pocTa KMeToK U UX XapaKTepUCTUKU. MameHeHus
Mopdposiormn 1 metabonuama npu NPoOxXoXxaeHun Kaxxgomn gasbl. NoHATHE O KNETOYHOM
UuKre, BNUSHUE pasnnyHbiX (PaKTOPOB Ha JeneHune KneTtok. PocT kneTtkn B dhase
pacTsXKeHUs, MexaHu3mM AeCTBUS ayKCUHa Ha 3TOT npoLecc.

OudbepeHumnpoBka KNeToOK W TKaHEW; KOMMEeTeHuMa Uu  aeTepMuHauus.
OuddepeHunanbHaa 9aKCnpeccua reHoMa Kak paktop peanusaumm reHeTUYecKux
nporpamMmm passuTUs. TOTUNOTEHTHOCTb PACTUTESNLHOW KNEeTKN.

Cuctembl perynaumm qyHKUMA LIENOro pacteHus: Tpoduyeckasi, ropMoHarnbHas,
anekTpuyeckas. JoMuHupylowmMe UeHTpbl U usnonornyeckne rpagmeHtol. Cuctemsl
BOCMNPUATUS U nepefadn curHanoB. CuUCTEMbl CBA3EW UM PErynsaTtopHbIX KOHTYPOB.
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ONeMeHTbl TEOPUN CIOXHbBIX CUCTEM U UX NPUNIOXKEHNE K aHanu3y cuctemM perynauum B
pacteHuu.

MexaHusm  perynauum  pocToOBbIX  nNpoueccoB. DPUTOrOPMOHbI  (ayKCUHBbI,
rmbbepennuHbl, LMTOKMHMHBI, abcum3oBasa KucnoTta, aTuneH, 6paccuHoctepounbl), MX
CTPOEHUe, OMOCUHTE3, TpaHCnopT, dwmanonorndyeckoe paencreme. MonekynspHble
OCHOBbI JEeNCTBMSI FOPMOHOB 1 MHIMOMTOPOB poCTa pacTeHun. Bsaanmogencreme mexay
pasnuyHbiMn  ropmMoHamn. CUHTETMYECKME perynaTopbl M MHMMOMTOPLI  pocTa
(repbuumabl, petapaaHTbl, MOPGAKTUHbI), UX NPaKTUYECKOe NPUMEHEHNE.

PocToBble 1 TypropHble ABWXKEHUS pacTeHuin. Tponmambl (POTO-, reo-, afeKkTpo-,
TepMmoTponuambl). FopmoHaneHas npupoda TponuamoB. Hactum. CencmoHacTudeckune
awxeHus.  PasgpaxumocTb;,  PUTOXPOMHAs UM KPUMNTOXPOMHAA  CUCTEMBbI,
3aNeKTpomamonormyeckmne npoLecchbl.

Kn3HeHHbIn  uMKn  BbiCWKMX  pacTeHun. OCHOBHble  9Tanbl  OHTOreHesa
(3MBpMOHanbHbIA,  OBEHWUMbHbIN, PENPOAYKTUBHLIN, 3PEriocTW, CTapeHud), uXx
Mopcdponoruyeckne, dusnonorndyeckne n metabonmyeckne ocobeHHocTn. CocrtosiHue
MOKOS Y pacTeHui. Tunbl NOKOSA N UX 3HAYEHUE NS XU3HEAEATEeNbHOCTU pacTEHUN.

MexaHusmbl MopdooreHesa pacTeHun. WHOYKUMA reHeTUYecKMx nporpamMm,
MOpdOoreHeTuYeckme rpagneHTbl U OpUeHTaLmsa KNeTok B NpocTpaHcTee. LlenocTHoCcTb
N KOppenaTUBHOE B3auMMoOOencTBme opraHoB. Pu3nonormyeckne u MosekyrnspHble
OCHOBbl aMmbpuoreHesa pacTteHun. Co3peBaHMe M npopacTaHMe CeMsIH Kak pasbl
MopdoreHesa.

BHyTpeHHMe ©n BHelwHWe QakTopbl, onpefenswwme nepexoq pacTteHun oT
BEretaTMBHOIO pasBUTUA K TreHepaTuBHOMY. WHAOyKuMs uBeTeHus. fApoBusauus.
doTtonepnogmam. Ponb (PUTOXPOMHOM cuUCTEMbI B (POTOMEPUOOUNYECKUX peaKLMUsiX.
Tunbl doTtonepuoandeckon peakuuun. lNpupoga dnopansbHOro ctumyna. 'mnotessl O
OMKOMMNOHEHTHOW npupode riopureHa, 0 MHOFOKOMMOHEHTHOM KOHTPOSie LBETEHUS.
LiBeTeHne kak MHOrocTyneH4yaTbid Mpouecc. JBOKaLUMs LUBETEHUA U ee perynauus.
Mogenb nepekrioyeHnUs reHHOW akTMBHOCTU. 3aknagka M pocT COuBETUM U LBeTKa.
OnnopgoteopeHue.

HOetepmuHaums nona. [eHeTudeckne, eHOTUNUYECKME U TOPMOHAlIbHbIE
hakTopbl, onpeaensaoLwmne nNon y pacteHnn.

dusmonorusa BereTatMBHOIrO pasMHOXeHus. PasaMHoXeHne KnybHAMK, NyKoBULaMMU,
KOpHEeBULLamMK1, ycamu, OTBOAKaMMN N YepeHKamu.

KynbTypa M30nNupoBaHHbIX 3apobllleit, OpraHoB, TKaHeW, KreToK, MpoTonnacToB
Kak Modenb ANns M3y4yeHus npoueccoB pocTa U pasBuTUs. buonorna msonmpoBaHHbIX
KNeTok W TKaHeWn, KnetoyHas OuoTexHonorus. Mcnonb3oBaHue meToda KynbTypbl
KNeTok ans usydeHuss Guonormm Knetkm M MNOHMMaHWS B3aUMOOTHOLLUEHWUIA 4YacTu U
Lenoro nNpu PyHKLMOHMPOBAHUN KNETOK B pacTUTENbHOM OpraHu3Me.

MMyT™m  npakTM4yeckoro  WUCNONb30BaHUSA  KynbTypbl  PacCTUTESIbHbIX  KIETOK
(ocBOBOXOEHNE OT BUPYCHbIX WHMEKUMI, MacCoOBOE pPa3MHOXEHWE, COXpaHeHue
reHoboHaa pegkmx BMOOB, MonydeHne GUomaccChl KNeToK-NpoayLEHTOB MPaKTUYECKN
BaXHbIX BELLECTB.

YCTONYMBOCTb KakK MNPUCNOCOONEHNe pacTeHUA K YCIOBUSM CYLLECTBOBAHUA.
OTBeTHble peakuun pacTeHun Ha genctsme HebnaronpusaTHbIX daktopoB. O6wue
NPUHUMNbI aganTUBHbLIX peakumMi pacTeHUM Ha IKONOrMYEeCcKUin CTpecc (M3MeHeHue
9KCMpeccum reHOB U BKIOYEHWE CUHTEe3a CTPecCOBblX, MeMOpaHHbIX, CTPYKTYPHbIX
Oenkos;
nepecTponkn memMbpaHHbIX CUCTEM U (PU3NONOTMYECKMX MPOLLECCOB; CUHTE3
NPOTEKTOPHbIX COeauHEeHWn u Ap.). buoxmmnyeckasa apantaums. [MyTn noBblWEHUS
YCTOMYUBOCTU paCTEHUMN.

Peakumss pacteHun Ha Temnepatypy. BnunaHue HU3KMX NOMOXUTESbHBIX
TemnepaTtyp (XonogoyCTOMYMBOCTb PaCTEHMM), HU3KUX OTpuuaTerbHbIX TemnepaTyp
(MOpPO30YyCTOMYMBOCTb pacTeHunin) " NOYBEHHO-KITMMAaTUYECKUX drakTopoB
(3MMoCTONKOCTb pacTeHun), BbICOKMNX NMONOXUTENbHbLIX Temnepartyp
(kapoycTon4mnBOCTb pacTeHun). 3aKkanueBaHne pacTteHni.

Peakumsi pacteHun Ha BogHbIM AeduumTt (3aCyxOyCTOMYMBOCTb pPacCTEHUN).
ATmocdepHaa M noyBeHHas 3acyxa. [lpucnocobneHne pasnuyHbIX KCePOMUTHBLIX
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dopM N Me30UTHBIX PACTEHUM K HU3KOMY BOOHOMY MNOTeHuwnany v rurpopuTos - K
rmnokcun. Nyt agantaumm pacteHui K rmno- 1 aHOKCUMN.

Peakuns pacteHuMn Ha BbICOKOE cofepXaHwe cornen B rnoyse (COreycTon4mMBOCTb
pacteHun). Tunbl 3aconeHns noys. Knaccudukaums pacTeHUMW MO OTHOLLUEHU K
3aconeHnto noys. MexaHuaMbl agantTauum ranoUTHbLIX OPraHM3MoOB K COSSIM.
OcobeHHOCTH 3arpA3HEHUs NoYB TSHXENbIMU MeTannamu. TOKCUYHOCTb MX OS1S BbICLUMUX
pacTeHun.

PagnoycTon4mBoCTb pacTeHu N ee MeXaHU3Mbl.

3arpsasHeHne aTtMocepbl CepHUCTbIM ra3oM, OKcugamm asota U yrnepopa,
coeguHeHusMmn dptopa u ap. TOKCUYHOCTb UX AEeNCTBUS Ha pacTeHus. dopmupoBaHue
YCTOMYMBOCTM K rasam (perynMpoBaHue WX MOCTynfeHusa, nogaepxaHve
BHYTPUKNETOYHOro romeocTasa, eToKcukaunsa obpasyoLmnxca a40B).

dusmonormyeckne n GUOXMMMYECKME OCHOBbBI YCTOMYMBOCTM BbICLLUMX PACTEHUNA K
naToreHHbIM MUKpoOpraHuamam n apyrum buotndeckum daktopam. KOHCTUTYLMOHHbIE
W  MHOYUMPOBaHHbIE 3alUnTHble cBoucTBa. [lpnobpeTeHHbIn (MHAYLUMPOBAHHbLIN)
UMMYHUTET.

NMpumepHbIe BOMPOCHI K 3K3aMeHY:
MpeomeT, 3agaym n meToabl PU3MONOTMU PaCTEHNN.
. KneTka - kak CTpyKTypHas 1 oyHKLUMOHaNnbHasa eanHnLa pactTuTenbHOro opraHnuama.
. XUMUS KNETOYHOWN CTEHKM.
. dopMupoBaHue 1 CTPOEHUE KITETOYHOW CTEHKM.
. MembpaHbl: cTpoeHne 1 QyHKUMN.
. Bakyonb.
. Ocmoc. OcmoTunyeckoe aasneHve. OcMomeTp.
. KneTka - kak ocmoTu4yeckas cucrema.
9. Cocywas cuna. 'paduk YpLinpyHra.
10. Cnocobbl perynnpoBaHust COCyLLEN CUTbI.
11. CTpoeHune, OHTOreHe3 N NPOUCXOXAEHNE XITOPONSIacToB.
12. CTpoeHne xnopounos.
13. dU3nKo-xMMmn4yeckne CBOMCTBa NMUIMEHTOB.
14. ®UKOBUNNHBI: CTPOEHME, CBONCTBA U (DYHKLINN.
15. KapoTuHouMAabl: CTpoeHue, CBONCTBA U (DYHKLNN.
16. buocuHTE3 KAPOTUHONAOB.
17. MNpenctaBneHne o ceetcobupatowem komnnekce (CCK), peakumoHHOM LEHTpe,
POTOCUHTETMYECKON eanHuLE.
18. ONekTpOoHHbIE YPOBHN BO3BY>XAEHHOro xnopodunna.
19. UuKnnyeckmn n HEeLMKIIMYECKUN TPaHCMOPT ASIEKTPOHOB MpU (POTOCUHTESE.
20. Tunbl dpoTodOCHOPUNMPOBaHUSA U €r0 MeXaHn3M (XeMUOCMOTUYECKas rmnoTesa).
21. Beigenexune Oo npu dhoTocHHTESE.

22. Uukn KanbBuHa.
23. Lukn Xaty-Cneinka. KoonepatuBHocTe C3 1 Cy nyteit accumunaumm COo.

24. Metabonuam cem.tonctaHkoBble (CAM-meTabonuam).
25. doTogbixaHne: BUoxmmmusa n orsnonorM4eckoe 3HaveHme.
26. Bnnanue ceeta Ha OTOCUHTES.

27. Bnusnne CO2 Ha (poToCKHTES.

28. Bnuanve Ha doTtocuHTes t, HoO, O, M1HEpanbHOro nuTaHus.

29. ®OTOCMHTES 1 ypOXKaW.

30. CywHOCTb, 3Ha4YeHNe N MeTobl N3y4eHuUs.

31. MuTOXOHOPUN: CTPOEHME, BUOXMMUYECKUIA COCTaB, NMPOUCXOXOEHME.
32. Obwan xapakTepucTnka bepMeHTHbIX CUCTEM AbIXaHWUsi PaCTEHUMN.
33. Mnkonuna: BUoXnMUs N perynsums.

34. Unkn Kpebca: buoxmmms, 3HavyeHne n perynsauus.

35. ObixaTenbHas uenb (OTL).

O~NOUAWN
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36. AnbTepHaTUBHbIE MYTU TEPMUHAITbHOIO OKUCIEHUS.
37. OkncnutenbHble NeHTo30ocdaTHbIN NyThb.
38. BnusHue BHeLWHNX 0akTOPOB Ha AblXaHUe pacTeHUMN.
39. dusnonormyeckas posb BOAbI.
40. Tvinbl mppaTaumn. CoCTosHVE BObI B paCTUTENbHOM KIETKE.
41. BogoobmeH. Obuee npeacrasneHme.
42. KopHeBoe gaBneHue. ['yTTauma n nnay pacteHun.
43. MexaHu3M BO3HUKHOBEHNSA KOPHEBOIO JaBIEHMS.
44, TpaHcrpaums. CyTouHbIn xog, KonmyecTBeHHbIe NokasaTernu.
45. dusnonornyeckasa ponb TpaHcnMpauuu.
46. YcTbU4Has N KyTUKynspHas TpaHcnupaums. CTpoeHne yCcTbuL.
47. OCHOBHbIE 3Tanbl TPaHcnMpauuu.
48. BrnivsiHue BHeLWHMX (0akTOPOB Ha TpaHCNupauuio.
49. Apantaumsa Kk aepuumnty Boabl.
50. XapaktepucTnka OCHOBHbIX 3KONOMMYECKNX rpyrn pacTeHUM rno OTHOLLEHNIO K
BOJE.
51. 3acyxoyCTON4MBOCTb N 3aKanvBaHMe 3acyxXOyCTOMYMBOCTH.
52. MeToabl U3y4eHNs MUHEpParibHOro NuTaHus. 'MoponoHuKa.
53. dusnonormyeckas pornb as3oTa, N ero KpyroBopor.
54. MexaHn3M BOCCTaHOBEHNA HUTPATOB.
55. A30THbIN 06MeH (0Opa3oBaHMe aMUHOKUCIIOT, aMUAOB).
56. dusmnonormyeckas pornb cepsbl.
57. lNpeBpalleHne cepbl B pacTUTENbHOM KNeTKe.
58. dusnonormyeckas ponb gocgopa.
59. dusnonormyeckas porb Kanud, Kanbuusa, MarHusi U xernesa.
60. MukpoanemMeHThI.
61. MeTabonmam KopHen.
62. Bnnanue BHelWHNX (bakTOpoB Ha MUHeparbHOe NUTaHue.
63. dnanonormyeckne OCHOBbI NPUMEHEHUs yaobpeHuin. Tunbl yaobpeHni.
64. PocTt pacTteHui.
65. CkopocCTb 1 MeToAbl onpeaerieHns pocta pacTeHUn.
66. Bnnanue temnepatypbl 1 cBeTa Ha POCT pacTEHUMN.
67. duToxpomMHaga cmcrema.
68. AyKCuH.
69. M'n66epennmHbl.
70. UNTOKMHMH.
71. AGcunsoBas KMCnoTa n 3TUNMEH.
72. Pa3BuTne pacteHuin. 3tanbl pasBuTus.
73. BrnivaHue BHeLLHNX 0aKTOPOB Ha pa3BUTHE.
74. doTonepmnogmam.
75. TOPMOHBI LBETEHUS.
76. Tponnambl N HACTUMN.
77. YCTONYNBOCTb K HU3KMM Temnepartypam.
78. ConeycTon4mBOCTb.
79. YCTONYMBOCTb K ApYyruM HebnaronpuaTHbIM dhakTopam.
Nureparypa:
1. AxywkmHa H.N. dusmonorua pacteHun. 2-oe mnsg., nepepab. M., "lpoceelyeHne"”,
1993.- 351c.
lN'yasuH T. BeBegeHue B Guoxmmumio pacteHnin. B 2 1./ lydsuH T., Mepcep 3. Mep. ¢
aHrn.- M."Mup", 1986.
Moneson B.B. ®usmnonorma pacteHmin. Yueb. ons By3os. - M.: "Bbicwasa wkona",
1989. - 464c.
MNonosko T.K. [ObixaHue pacTteHun. dusmonormdeckne acnektbl. - C.-leTepbypr,
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1999r.

5. lNpakTukym nNo MuHepanbHOMY MUTaHUIO, BOOHOMY PEXMUMY, POCTYy U pPasBUTUIO
pacteHun /EnpuHueB A.T., XoxaunHoBa [.H. - BopoHex: MN3a-8o0 BopoHex. YH-Ta,
2002. - 86c¢.

6. lMpakTnkym no cwusmonorun pactutenoHon knetkn /EnpuHueB A.T., XoxaunHoBa
".H., MBaHoB B.®. - BopoHex: N3a-Bo BopoHex. YH-Ta, 2002. 75c.

7. KysHevoB B.B. ®usnonorus pacrenumin. / B.B. KysHeuos, IA. Amutpnesa // Mocksa.
Abpuc. - 2011. - 783c.

8. Epwmakos B.I1. dusnonorus pacteHun. - M. - Akagemus. — 2007. — 634c.

Mpodunb (cneunanbHocTb) BoTtaHuka 03.02.01

Haguapctso lNMpokapuoTbl. O6wan xapakTepuctuka (CTpoeHmne KneTku, cnocobbl
NUTaHUS, Pa3MHOXEHUSA, OCHOBbI CUCTEMATUKM). OBOMOLNSA OpraHu3auun n CTpyKTyp B
noguapcrsee. Hactoswme sBogopocnun. PasmMHOXeHME U XU3HEHHbIE LIMKIbl BOAOPOCHEN.
Jkonorna Bogopocnen. 3HayeHwe BOAOPOCIENM B NpUPoOEe U B KU3HW YeroBeka.
Oco6eHHOCTN CTPOEHUST KNETKN U BEreTaTMBHbIX OpraHoB rpmboB, nx ceoeobpasuve n
BnaonaMmeHeHusi. Cnocobbl pasmHoxxeHus rpnbos. BeretatneHoe, 6ecnonoe n nososoe
pasMHOXeHne. Jkonornsa rpmboB. 3HadeHne rpuboB B NPUPOAE M KU3HU YenoBeka.
Mecto rpnboB B CUCTEME OpraHMYeckoro Mwupa, pasnuyHble B3rMsSdbl Ha UX
npovcxoxaerHne. Knaccudgpukaunsa rpmbHbiX opraHn3moB. Huswme u BbicluMe rpubsbl.
PactutenbHasa knetka. [naH ctpoeHnsa n moponoro-gpuanonornyeckne 0CobeHHoOCTH.
PactutenbHble TkaHn. OCHOBHble Tunbl U npobnembl knaccudukaumm. O6was
Xapaktepuctuka nobera. MaBHble MeTamopdo3bl nobera m ero yacrten. OOwas
xapaktepuctnka KopHa. Metamopdgosbl kopHen. LlBetok. [naH  cTpoeHus,
Xapaktepuctuka adgpoues U ruHeues. MeToadbl onMCaHUA CTPYKTYpbl LBETKa
(dbopmyna, gmnarpamma). Cems (CcTpoeHve N PYHKUUWU, TUMbl CEMAH OAHOAOJSbHLIX Y
OBYOONbHbIX pacTteHun). lnog (cTpoeHne, noaxodbl K Kraccudukaumm, crnocoobbl
pacrnpocTpaHeHusi NNOL4OB U CEMSH). OCHOBHblE OTNUYUA BbICLUMX PaACTEHUN OT
Hu3wwux. lMepBeHubl HaszemHon dropbl — otaensl Rhyniophyta, Zosterophyllophyta:
obwan xapakTtepuctuka, npeactaButenn. LMkn pasBuTua BbICLUMX PacTEHWUNA, €ero
npovcxoxaeHue. NpuumHbl NPeMMyLLECTBEHHOIO pas3BUTUSA criopoduTa B YCNOBUSAX
cywn. Ob6was xapaktepuctuka otaena Bryophyta kak rametogMHamu4eckon nUHWUK
SBOMOUMN BbICWUMX pacTeHun. PasgeneHve Ha knaccbl M nogknaccbl, UX KpaTkas
xapaktepuctmka. 3HadeHue. OO6waa xapaktepuctuka otgena Lycopodiophyta.
CpaBHuTenbHaa xapakrepucTuka knaccoB Lycopodiopsida, Isoetopsida. Beimepline
nnayHoBuaHble. 3HadveHne. Obwasa xapaktepuctuka otgena Polypodiophyta. KpaTtkas
xapaktepuctuka knaccos Ophioglossopsida, Marattiopsida, Polypodiopsida: ocHoBHbIe
npeacTtaBuTenn, pacnpocTpaHeHne, OCOBEHHOCTU  CTPOEHWss  CnopodUTOB U
rametocputoB. [onocemeHHble. OOWas XxapakTepuctuka, OCOBEHHOCTUM pa3BUTUS
rametontoB Ha npumepe Pinus sylvestris. CoBpeMeHHOe pasaernieHmMe Ha Knaccbl U nx
KpaTkaa XxapakTepucTuka: npegcraBuTenu, pacnpocTpaHeHune, 3HadeHue. Obwas
xapaktepuctnka otgena Magnoliophyta. OTnuMuMa MNOKPLITOCEMEHHbLIX OT  ApPYrux
OTAENOoB BbICWNX pacTeHnn. CpaBHUTENbHAA XxapakTepucTuka knaccos Magnoliopsida,
Liliopsida. PasgeneHne Ha nogknaccbl. CoBpeMeHHble NpeacTaBneHns O XXU3HEHHbIX
dopmax pacteHnn. OcobeHHOCTU ABOWHOrO OMMOLOTBOPEHUS Y MOKPbITOCEMEHHbIX
pacTeHun.

NMpuMepHbIe BONPOCHI K 3K3aMeHy:
1. Hapguapctso NpokapuoTbl. ObLuas xapakTepuctuka (CTpoeHme KeTkn, cnocobbl
NUTaHUS, Pa3MHOXEHUS, OCHOBbI CUCTEMATUKN).
Pa3MHoOXeHne 1 XN3HEeHHbIe LMKITbl BOAOPOCHEN.
Jkonornsa sBogopocnen. 3HadeHne BOAOPOCNEN B MPUPOAE U B XU3HU YeroBeka.

wnN
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4. OcoBGeHHOCTM CTPOEHMUS KNETKN N BereTaTUBHbIX OpraHoB rpnbos, nx
cBoeobpasune n BugonameHeHna. Cnocobbl pasaMHOXKeHUs rpuboB.
BeretatnBHoe, 6ecnonoe 1 nonoBoe pasmMHOXeHUe. JKonorusi rpubos.
3HayeHue rpnuboB B NPUPOLE U XKU3HU YeroBekKa.
Knaccudpmkaums rpubHbix opraHn3amoB. Huswmne u Bbicume rpubbl.
PacTtutenbHas kneTtka. [naH ctpoeHus n mopgonoro-gpuamnonornyeckue
ocobeHHocTU. PactutenbHble TkaHn. OCHOBHbIE TUMbI U NPO6eMbl
Knaccudukaumn.
7. O6wasna xapaktepuctuka nobera. (maBHble MeTaMmopd03bl nobera n ero YacTen.
8. Ob6wasn xapakrepucTtumka KopHsi. Metamopdo3bl KOPHEN.
9. LUgeTtok. [naH cTpoeHus, xapaktepuctvka aHapoues 1 ruHened. Metogbl
onucaHusa CTPYKTYpbl LBeTKa (popmyna, gnarpamma).
10.Cems (cTpoeHne 1 PyHKUMU, TUMbl CEMSIH OAHOLOMbHbIX N OBYA0STbHbIX
pacteHuin). Nnog (cTpoeHne, Noaxoabl K Knaccudgukauyum, cnocodbl
pacrnpocTpaHeHus NroAoB N CEMSH).
11.OCHOBHbIE€ OTNNYNSA BbICLLUNX PACTEHUIN OT HM3LWKMX. [epBeHLbI HAa3eMHOW hnopsbl
— otaensl Rhyniophyta, Zosterophyllophyta: obwas xapakrepucTtuka,
npeacTaBuTenu.
12. Unkn pa3BuTuS BbICLLIMX pacTeHUI, ero npoucxoxaeHue. NpuynHbl
NpenMyLLeCcTBEHHOrO pas3BuUTUSA CnopoguTa B YCNOBUSX CYLLN.
13.06wasqa xapaktepuctuka otaena Bryophyta kak rametogMHamumyeckon NuHUM
SBOMOLNN BbICLLUMX pacTeHu. PasgeneHne Ha Knaccbl 1 NoAKNacehl, X KpaTkas
XapakTepuctmka. 3HayeHue.
14.0OcobeHHOCTN CTPOEHUSI CNOPOOUTOB U raMeTopUTOB.
15.TonocemeHHble. ObLasa xapakTepucTmka, 0COBEHHOCTM pas3BuUTUA rameToumToB
Ha npumepe Pinus sylvestris. CoBpeMeHHOe pasgerneHne Ha Knacchbl 1 ux
KpaTkas xapakTepucTuka: npeacrtaBuTenun, pacnpocTpaHeHne, 3Ha4YeHne.
16.lMoaknaccel Lamiidae, Asteridae: kpaTkas xapakTepucTmka OCHOBHbIX CEMENCTB
(npencraBuTENU, pacnpoCTpaHeHME, XXU3HEHHbIE (POpPMbl, 0COBEHHOCTH
BereTaTUBHbIX OPraHoB, CTPOEHUe LBeTKa, TUN nnoga, 3HavyeHuve).
17.CoBpeMeHHble NpeacTaBieHUs O XU3HEHHbIX (bOpMaXx pacTeHUN.
18.0cobeHHOCTN ABOMHOIO ONfo40TBOPEHUS Y MOKPbITOCEMEHHbLIX PACTEHUN.
INutepaTtypa
1. bBoTtaHuka: B 4 Tomax. lNopg pea. A.K. TumoHuHa. M. - 2007.

2. Jlotoa J1.1. BotaHuka. Mopdornorna n aHatomus Bbiclwmnx pacteHnn. M. KomKHura.
2007. - 510c.

Mpodumnb (cneunanbHocTb) 3oonorus 03.02.04

o O

O6wasa xapakTepuctvka npocTtenwmnx. BaxHenwme ocob6EeHHOCTU OCHOBHBIX
TMNOB W knaccoB. PasHoobpasne obpasa XU3HM W 3IKONOrMYEeckorW agantaumm
OLHOKITETOYHbIX XMBOTHbIX. X ponb B npupoae u ansa vyenoseka. OCHOBHbIE MMNOTE3bI
NPOUCXOXAEHNA OOHOKMNETOYHbIX - CyKLeccMBHasi W 3HOocuMOuoTudeckasi, ux
AOCTOMHCTBaA W npoTuBopeyuns. PdunoreHeTU4eckne B3aUMOOTHOLUEHUS OCHOBHbIX
TMnoB npocTtenwnx. OCHOBHbIE TEOPUN MPOUCXOXAEHUS MHOMOKNETOYHbIX XXUBOTHbIX.
PasHoobpasne daroumtenoobpasHbiXx MNPeaKkoB MHOrOKNETOYHbIX. HanpaBneHus,
atanbl M pesynbTaTtbl MX 3Bonouun. NyOGKM M KULWIEYHOMONOCTHbIE KakK Hu3wue
MHOrokneTouHble. Co4yeTaHMe B MWX CTPOEHUM U (PU3MONOrMM apxamyHbiX W
apoMopdHbIX 4YepT. PasHoobpasune ux opraHudaumm, obpasa XU3HM U afanTUBHbIX
ocobeHHocTen. Pomnb B npupoge. [nockne 4YepBuM Kak Huswmne OGunatepanbHble
TPEXCNOWHbIE XUBOTHbIE. [MposABNeHne B MX opraHus3aumMm M U3MONorMn OCHOBHbIX
9BOMOLUMOHHBIX 3aKOHOMEPHOCTEW B CBA3W C 0OCOBGEHHOCTAMM obpasa  XM3HU
npeacraBuTenen pasnuyHbix KnaccoB. Ponb B npuvpoge W Ans  Yenoseka.
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MpoucxoxaeHne. [llporpeccrMBHble OCOBGEHHOCTU OpraHuM3aumm KpyriblX 4YepBew,
obecneumBlLUME WX LUMPOKYID adanTuBHyro peakuuto. Knaccudukaums. BaxHenwwme
YyepTbl KrnaccoB Gastrotricha, Nematoda, Rotatoria, Gordiacea. 3konorndeckue rpynnsl
HemaTod. [lpoucxoxgeHue Kpyrnbix 4YepBen. KonbyaTble 4YepBM Kak BbICLUME
yepBeobpasHble, MeTaMepHble LeroMmuyeckne TpoxoopHble XMBOTHblE. OCHOBHbIE
apomopgo3bl. Knaccudpumkaums un  pasHoobpasme  IKOMOrmdeckux aganTauun.
OBONOUNOHHOE 3HaveHne. Ponb B npupoae u ansa yenoseka. Monntocku kak ocobas
rpynna MNepBUYHOBOAHBLIX  LENOMUYECKUX HECEerMeHTUPOBAHHbLIX  TPOXOMOPHbIX
XMBOTHbIX. CoyeTaHue nNe3anoMopMHbIX M anoMOP@HbLIX YEPT B WX OpraHu3auuu.
Knaccudmkauus. BaxHenwmne 4yepTbl nNogTvnoB M KnaccoB. [lpoucxoxgeHne wu
dounoreHeTu4eckne CBA3M Mexay knaccamu. Ponb B npupode v OnNA 4ernoBeka.
YneHncToHOrMe Kak BbICLUMIA TUN NEPBUYHOPOTLIX XUBOTHbLIX. OCHOBHbLIE apoMOpdO3bl,
NO3BOMMBLUME UM OCBOWUTb pasnuyHble cpeabl 0buTaHusa. Knaccmdukauus, BaxkHenwme
YyepTbl oOpraHusaumMm W cpega obuTaHuA npeacTtasuTenen MOATUMOB M KIaccoB.
PakoobpasHble Kak MNepBMYHOBOAHbLIE YNEHUCTOHOTME, COXPaHUBLUME KOMMSEKC
NNe3noMopdHbIX 4YepT B CTpoeHun un duauonornn. Knaccudpmkaumsa, pasHoobpasue,
aKonoruyeckue agantauum, porb B Npupoae 1 Ans vyenoseka. Hacekomble Kak BbiCLLMe
TpaxenHoablwallne YneHucToHorne. Apomopossbl, NO3BOSIMBLLME UM LLUMPOKO OCBOUTH
Ha3eMHyl0 U BO3AyLIHYO cpedbl. BaxHenwmne 4yepTbl opraHusaumn. Knaccudpukauyus,
pasHooOpasne, aKonornvyeckne agantauuu, ponb B npupoae u ansa yenoseka. Obwas
XapaKTEPUCTMKA WINIOKOXKUX KakK BTOPUMYHOPOTBIX APEBHUX MOPCKUX KUBOTHbIX,
obnagawowmx BTOPUYHOM paguanbHoM cummeTpuen. OcoBeHHOCTU opraHmMsauumn u
obpasa XM3HNU MOPCKMX 3BE3[, MOPCKMX exen un ronotypun. Oblas xapakrepuctmka
naykoobpasHblX, UX pofb B Nnpupoae.

Tun Xopaosbie. OCOBEHHOCTM OpraHM3aumMm M knaccudmkauma xopaoBbix. Tum
XoppoBble. OCHOBHble 3Tanbl 3BOMUUN  XOPAOBbLIX. Teopun MNPOUCXOXKAEHMUS
XopAoBbIX. PUNoreHus.

lMo3BOHOYHbLIE XpslleBble pblbbl. KOCTHblE pbiObl. OcOB6EHHOCTM OpraHM3aumn.
3emHoBOAHbIe. OCOBGEHHOCTU CTPOEHUdA, Knaccudukauma U NPOUCXOXOEHME.
Mpecmbikatowmeca. OcobeHHOCTU opraHmM3aumu, Knaccuukaumsa n NPoOUCXoXxaeHue.
Mtnubl. OcobeHHOCTM opraHM3aumn, Krnaccudukaums m nNPOUCXOXAEHWe nTul,.
Mnekonutatowme. OcobeHHOCTN opraHusauuu, kKnaccudukauus u nNpoUCXoxgeHue.
AJanTBHblIE OCOBEHHOCTM MNEKOMUTAIOLUX.

CpaBHuUTENbHAA XapakTepucTuka MOKPOBOB MO3BOHOYHbLIX, WX MPOU3BOAHbLIE.
Okpacka un ee 3HayeHue. OnopHo-ABuratenbHas CcuUCTeMa  MO3BOHOYHbIX.
Myckynatypa. OceBon ckeneT.CKeneT nosicCoB U KOHEYHOCTEN.

Uepen 1 ero 9BOMIOLMOHHbIE npeobpa3oBaHMss B psgy MNO3BOHOYHBIX.
AJanTBHblIE OCOBEHHOCTM Yepena NMO3BOHOYHbIX.

OcobeHHOCTN pa3BuTUS. AHAMHUM M aMHWUOTbI. [POBU3OPHBIE OpraHbl. Tunbl
auy. [actpynauus. [ucto- w©  opraHoreHe3d. Twunbl gpobnenus. [losiBneHue
ANLIEXNBOPOXAEHUA U XNBOPOXKAEHNS. CTpoeHue gbixaTenbHOW CUCTEMBbI U ee
9BOMOUNOHHBbIE MpeobpasoBaHus. BblgenutenbHas cuctema, HarnpasfieHus ee
agonoumn. Cnocobbl nogaepXaHna romeocta3a MNO3BOHOYHbLIX. Tepmoperynauus.
Ocwmoperynaumsa. CpaBHUTENbHAs XapakTepucTUKa KPOBEHOCHOW CUCTEMbI B pady
no3BoHOYHbIX. Cepaue. Kpyrn kpoBoobpalyeHus.

CpaBHUTENbHAA XapakTepucTMKa MNOMOBOW CUCTEMbl U €€ 3BOJSIOLUMOHHbIE
npeobpasoBaHus..

JTonornyeckas xapakrepuctuka Nno3BOHOYHbIX.

NMpumepHbIe BOMPOCHI K 3K3aMeHY:
1.00was xapakTepucTmka npocrenwmx. BaxHenwme oco6eHHOCTM OCHOBHbIX TUMOB
n knaccoB. PasHoobpa3ve obpasa Xu3HM U  3IKOMOrM4Yeckon agantauun
OLHOKINETOYHbIX XMBOTHbIX. VIX porib B npupoae v Ang yernoseka.
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2. OCHOBHble TUMNOTE3bl MNPOUCXOXAEHUS OAHOKMNETOYHbIX - CYKUEeCCUBHAA W
aHOocumMbuoTmyeckas, ux OOCTOMHCTBA W MNpoTuBopeuns. dunoreHeTnyeckune
B3aMMOOTHOLLEHUSI OCHOBHbIX TUMNOB NPOCTENLLNX.

3. OcCHOBHble TEOPUN NPONCXOXKAEHUS MHOMOKMETOYHbIX XXUBOTHbIX. PasHoobpasne
darounTenoobpasHbiX MNpeakoB MHOrOKMEeToYHbIX. HanpaBneHusi, atanbl w©
pe3ynbTaTbl UX 3BONIOLUMN.

4. Ty6KM N KULIEYHOMNOMNOCTHbIE KaK HU3LWME MHOrokneTouvHble. CovetaHve B UX
CTPOEHUM N PU3MOSIOMNN apXauyHbIX U apoOMOPdHbLIX YepT. PasHoobpasune unx
opraHusauuun, obpasa XusHun n aganTmBHbIX ocobeHHocTen. Ponb B npupoae.

5. Tlnockne 4epBM Kak Hu3WME OunaTepanbHble TPEXCNOWHbLIE >KUBOTHbLIE.
lMposaBneHne B MX opraHu3aumm n QU3NONOTMMU OCHOBHBIX 3BOJSTHOLMOHHbBIX
3aKOHOMEPHOCTEN B CBA3M C OCOBEHHOCTAMM obpasa XU3HW npeacTaBuUTenewn
pasnMyHbIX KrnaccoB. Ponb B Npupone v Ans yernoseka. [povcxoxaeHue.

6. lMporpeccuBHble OCOBEHHOCTU OpraHu3auMm KpyrnbiX YepBen, obecnevmBLuMe
X LUMPOKYH afanTuBHy peakumto. Knaccudpuvkauma. BaxHenwwme 4yepThbl
knacco Gastrotricha, Nematoda, Rotatoria, Gordiacea. Gkonormnyeckme rpynnbi
HemaTtog. NpoucxoxaeHune Kpyrnbix YepBen.

7. Konb4yaTtble 4YepBM Kak BbiCLUME YepBeobpasHble, MeTaMepHble LienoMu4eckme
TpoxodopHble XMBOTHble. OCHOBHble apomopdo3bl. Knaccudukaums wu
pasHoobpasue 3Konornyeckon agantauuun. OBOMOUMOHHOE 3HayeHune. Ponb B
npupoae v Ans YyernoBeka.

8. Monniockn  kak  ocobas  rpynna  MNepBUYHOBOAHbLIX  LENTOMUYECKMX
HeCcerMeHTUPOBaHHbIX TPOXOOPHbIX XUBOTHbIX. CoyeTaHue NNe3nMoMopdHbIX U
anoMopHbIX 4YepT B UX opraHusauuun. Knaccudumkaums. BaxHenwve 4epThl
nogTunoB M knaccoB. [lpoucxoxaeHne u dunoreHeTU4Yeckue CBA3N Mexay
knaccamu. Ponb B npupoe v aAng yernoseka.

9. UneHUCTOHOrMe Kak BbICWUMA TUM MNEPBUYHOPOTLIX >KUBOTHbIX. OCHOBHbIE
apoMopdo03bl, MO3BOMMBLUME WM OCBOUTb pasfnuyHble cpefbl O00uTaHuS.
Knaccudukaums, BaxHeWwme 4YepTbl oOpraHusauum u cpega obutaHus
npeacrasutTenen NoATUMNOB U KNacCoB.

10.PakoobpasHble Kak NepBUYHOBOAHbIE YNIEHUCTOHOINE, COXPaHMBLUME KOMMIIEKC
nIesnoMopdHbIX 4YepT B CTPOeHuUM wn  dumsumonormn. Knaccudukaums,
pasHoobpasue, akonornyeckme agantauuun, ponb B NPUPOAE U ANS YeroBeka.

11.HacekomMble KaK BbiClUME TpaxenHodblwailune 4neHuctoHorne. Apomopdosbl,
NO3BONUBLUME WM LUMPOKO OCBOUTb HA3EMHYKD W BO3OYLIHY cpenbl.
BaxHenwme  4epTbl  OpraHusauyumu. Knaccudgukauums, pasHoobpasue,
JKonoruyeckue agantauuu, ponb B Npupoe u Ang vyenoseka.

12.00wwas xapakTepuctmka naykoobpasHbix, X posb B Npupoae.

13. Tun Xopgosble. OCOBEHHOCTU OpraHn3aunn 1 Knaccuukaumnsa XopaoBbiX.

14. Teopun nponcxoxgeHnsa xopaosbix. OCHOBHbIE 3Tarbl X 3BOSTOLNN.

15.1M03BOHOYHbIE. CpaBHUTENbHAs XapaKTepucTMKa MOKPOBOB, HarnpaBneHus
SBOMOLMOHHBIX NpeobpasoBaHnii

16.0OnopHo-ABuratensHas cucteMa no3BoHOYHbIX. MyckynaTtypa OceBown ckerner,
CKeneT MnosiCoOB N KOHEYHOCTEN NO3BOHOYHbIX.

17.Yepen un ero 9BOMIOLUMOHHbIE Mpeobpas3oBaHNa B psgy MNO3BOHOYHBIX.
lMporpeccuBHble M aganTUBHbIE Yepena.

18.0OcoB6eHHOCTM pasBUTUS MO3BOHOYHbLIX. AHAMHUM W aMHUOTLI. [1POBU3OpPHbIE
opraHbl. Tunbl au,.

19. OcoBGeHHOCTM pasBUTUA MO3BOHOYHbLIX.. AHAMHUM M aMHWOTHI. [acTpynauus.
'mMcto- n opraHoreHes. Tunbl gpobneHus. MNosiBNeHne ANLEXUBOPOXKAEHNA U
XNBOPOXOEHNS.

20.lNo3BoHOYHbIE. BblgenuternbHas cuctema 1 HanpaslieHUs ee 3BOSNILUN.
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21.Cnocobbl  nogaepxaHusi romeocTtasa  MO3BOHOYHbIX.  Tepmoperynauus.
Ocmoperynsums.

22.CpaBHUTENbHAA XapakTepucTuka [MOMoBON CUCTEMbI  MO3BOHOYHBIXW ee
9BOMOLUNOHHBbIE Npeobpa3oBaHMs B paay XOPAOBbIX.

23.3T1onorn4yeckas xapakrepuctmka no3BOHOYHbIX.

24 . Xpswesble pblbbl. KocTHble pblbbl. OcobeHHOCTU opraHu3daumn. dunoreHus.

25.Tpecmbikatowmecs.  OcobeHHOCTM  opraHuMsauum, Knaccudpmkaums — u
NPOUCXOXAEHNE.

26.3eMHoBogHblIe. OCOBEHHOCTU CTPOEHUSA, Knaccudukaums n NpoNCXoxaeHme.

27 .TTtrubl. OcobeHHOCTN opraHu3aLmm, Knaccugukaumnsa n NPoUCXoXaeHne NTuL.

28.MnekonuTaroLme. OcobeHHoCTH opraHusauuu, Knaccudgukaums "
npovcxoxaeHve. AganTuBHbleE OCOBEHHOCTU MIEKOMUTAaKOLLUX.

NuTepatypa

1.KoHcTaHTnHOB B.H. 300norna nos3soHo4Hbix / B.H. KoHcTtaHTnHoB, C.I1. WaTtanosa //
M. : Akagemusa. — 2004. — 527c.

2.[orunb B.A. 3oonornsa 6e3no3BoHOYHbIX (8- 13a.) - M. : AnbsHc. - 2009. — 605c.
3.0OctpoBepxoBa I.I1. 3oonorna 6ecno3BoHOYHbIX. ToMcK: MN34-BO TOMCKOro yH-Ta. -
2005. - 659c.

Mpodumnb (cneunanbHocTb) AHTOMONorusa 03.02.05

OHTOMONOrMA Kak Hayka u ee cogepxaHue. [lpegMeT 3HTOMOSMOrMUKU, Porib
HacekoMbIX B MpuMpode W WX 3HadeHwe Onsa 4enoseka. Mctopuss aHTOMOMOrMm,
OCHOBHblE OOCTMXXEHUA MUPOBOM N OTEYECTBEHHOM 3HTOMoOnornn. 3agaym obwen u
npuvknagHon asHTomonorun. CTpoeHwe Terna m nokposoB. [logpasgeneHve Tena Ha
oTaensl U cerMeHTbl. [MokpoBbl M uX yHKUMKU. CTpoeHMe N XMMUYECKUA COCTaB
KYTUKYNbl. PonNb KyTUKynbl B Ka4yecTBe pu3ndeckoro u dumanorormndeckoro 6apbepos.
[MpOoHNLAEMOCTb KYTUKYIbI, MACCUBHbLIN N aKTUBHbLIA TPAHCMNOPT BOAbl Yepe3 KyTUKyny.
CTpykTypa, NMrMeHTHas oKpacka, KyTUKYINspHble BbIPOCTbl U BOJIOCKM, CTPYKTYpHas u
nokpoBoB. Cuctema pucyHka NnokpoBoB. Perynsaumsi okpackum n ee 3almTHOe 3HaYeHue.
XKenesbl. Knaccudukaumnsa cekpeTupylowmx CTPYKTYP W OpraHoB. OK30KPUHHbIE W
SHOOKPUHHbIE XXene3uctble CTPYKTYPbl N X 3BOSNIOUNA. PYHKUMOHANbHbIE TUMbI Xernes
M WX Ha3Ha4yeHue: JIMHOYHble, CMa304YHble, CrIOHHbIE, LUeNKooTAeNuTEeNbHbIE,
BOCKOBble, fnakoBble, naxyyve, sOoBuTble U pepoMoHHble. CkeneT m Myckynatypa.
XUTUHOBasA KyTUKyra Kak OCHOBa CKerneTa HaCeKOMbIX U BCEX YNEeHUCTOHOrmx. Porb v
npenMyLLecTBa HapyXHoro ckeneta. [lepsuyHasa n BTopudHasa cermeHTaums. CtpoeHue
TYNOBULLHOIO CErMeHTa, LWBbl U covnieHeHus. CkeneTHble 1 BUCLeparbHble MbIlLbl, UX
cTpoeHve n guanonorndeckne ocobeHHoctn. CoeanHeHne MbIlL, C NOKpOBaMu Tena.
CermeHTapHbI COCTaB M HOMEHKNaTypa Yacten ronoBbl. [TponcxoxgeHne rofioBHbIX
npugatkoB. OCHOBHblE TUMblI POTOBbLIX arnnapaTtoB (rpbi3YLLUNA, NXKYLLLE-COCYLLNN,
KontoLe-cocywnin). NMpucnocobneHnsa K npuemMy >XUAKON NULLM B pasHbIX 3KONOMMYECKMX
rpynnax. AHTEHHbl, OCHOBHble W cCheunanusanpoBaHHble TUMblI aHTEHH. [pyaHble
CerMeHTbl U KoHevyHocTu. CTpoeHue rpyaHoro otaena. OCHOBHble MblWLbl TPyAW.
OcobeHHOCTN CTpOeHus rpyaHoOro oTtaena Yy npeactaBuTeNnen pasHbiX OTpsSOoB
HacekombIX. CTpoeHre n MyckynaTtypa rpyaHblX KOHeYHOCTeN. DyHKUMOHANbHbIE TUMbI
KOHEYHOCTEN N X cneumnanusaumnsa B cBA3N ¢ 06pas3om XusHu. Kpbino, ero cTpoeHune u
npovcxoxaeHne. CouneHeHne Kpbina ¢ TenoM. PaboTta netaTenbHOW MycKynaTtypbl.
CknagbiBaHuWe, pacnpasreHne u cuenneHne kpbiibes. Cneuvanusauus netaTeribHOro
annapata B pasHbIX OoTpadax HacekoMblX. Tunbl noneta. buonormyeckoe 3HayeHue
noneTta v ero posb B 3BOMNIOLMM HacekoMblx. bprowHon otgen. CermeHTapHbIM cocTaB
Gprowka n cTpoeHne GprowHoro cermeHta. MyckynaTtypa. BplolHble KOHEYHOCTH, He
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CBsi3aHHbIe C pa3MHOXeHnem y npeacrasutenemn pasHbIX oTpsdoB
MepBUYHOBECKPBINbIX HaceKoMbIX. BplowHble HOrM ryceHuy. HapyxHble nonosble
opraHbl. [lonosble npugaTku camuoB W CaMOK, UX MoauduKauuMm u 3HadYeHue B
cuctemaTuke Hacekombix. XKano nyenbl. lNuweBapuTenbHbld annapat. CTpoeHue

nuLeBapuUTESbHON CUCTEMBbI. Mopdornoruyeckue, rMcToniorn4yeckme "
YyNbTPACTPYKTYpPHble  OCOBEHHOCTM  nepefHen, cpegHen U 3agHEerW  KULLIKW.
Meputpodunyeckasn MembpaHa. dunbTpaunoHHbIE Kamepbl. BHeknweyHoe

nuwesapeHne. Porb CUMBUOTUYECKMX MUKPOOPraHM3MOB B YCBOEHUW TPYAHO
paclienngemMon pactutenbHon nuwun. [bixaHne. TpaxenHoe AblXaHne Ha3eMHbIX
yneHncToHornx. OcCOBEHHOCTM AbIXaTeNbHOM CUCTEMbl HacekombiX. CTpoeHue
TpaxemHou cuctembl. Tunbl TpaxenHon cuctembl. CTpoeHMe Obixaneu, WX
3aMblKaTeNbHOrO W uNbTpyowero annapatoB. [bixaTenbHble OBWXEHUS U UX
perynaunsa. OpraHbl AbiXxaHWs BOAHbIX HACEKOMbIX. TpaxewHble >Xabpbl Yy JMYMHOK
aM@PUBbMOTMYECKMX HaCeKOMbIX (MOAEHOK, CTpekos, pyyenHukoB). OcobeHHOCTH
razoobmeHa Hacekombix. [bixaHne n perynaumsa temnepatypbl Tena. KpoBeHocHasa u
BblgenutenoHas cuctembl. PopMmpoBaHME KM CTPOEHME MOSIoCTU Tena HaCeKOMbIX.
Cneundmka KpPOBEHOCHOW CUCTEMbl, CTPOEHMe U WHHepBauus cepaua. Lmpkynauums
kpoBn. CoctaB n dyHKuna remonumdebl. lMepukapgmanbHble kneTkn. CTpoeHne wu
PYHKUMA ManbnNUrmeBbiX COCYAOB, NabunanbHble xenesbl. HedhpounTsl 1 gpyrne opratbl
HakonneHus. fopMoHanbHas perynaumsa akckpeuuun. XXuposoe Terno, ero CTpoeHue u
Ha3Ha4eHwue. XKnposoe  Teno Kak  WUCTOYHMK  MmeTabonumyeckomn BOAbI.
BuontomuHecueHums y  HacekoMbix.  CTpoeHWe  OpraHoB  CBEYEeHMUs,  UX
PYHKUNOHUPOBaHME U Buonornyeckoe 3sHayeHue. 3HaYeHUe >KUPOBOW TKaHU Mpu
mMeTamopdgo3e 1 passutun. HepsHaa cuctema. O6WMIN nnaH CTPOEHUS U OCHOBHbIE
noapasgeneHuns. PyHKLMM ronoBHbIX, FPYAHbIX U OPIOLWHBIX raHrnmMeB. [0NOBHON MO3r U
0COBEHHOCTN ero CTPoeHUs y obLLEeCTBEHHbIX HaceKOoMbIX. bpiolHas HepBHaa Lenoyka.
MexaHn3m paboTbl LEeHTpanbHOW HepBHOM cucteMbl. OpraHnsauna nepugepmnyeckon m
cumnaTtmyeckon HepsHou cucteM. OpraHbl 4YyBCTB HacekoMmblx. Krnaccudukaums
peuenTopoB  (3KCTepouenTopbl, nponpuouenTopbl). OCHOBHbIE TUMNbI  CEHCUMN
HacekoMbIX. Mopdo- (yHKUMOHamNbHbIE MPU3HAKM MexaHO-, POHO-, XeMO-, Urpo-,
Tepmo- n ¢oTtopeuentopoB. CTpoeHWe OpraHoB 3peHUs HaCeKOMbIX (CrOXHble W
npocTble rnasa, gopcanbHble UM natepanbHble rnaskun). OpraHbl MexaHopeuenuuu,
cnyxa, oboHsHMA M 3peHus HacekoMbix. ObpasoBaHne n3obpaxeHns B PaceTOYHbIX
rnasax. LiBetoBoe 3peHue. Pornb opraHoB 4yBCTB B >XM3HWM HACEKOMbIX (NUTaHue,
pasMHOXeHue, pacceneHue). VIHCTUHKTbI U pednekcbl HacekoMblx. OpueHTauus BO
BpeMeHN n npoctpaHcTBe. CurHanusauusa y HaceKkombiX. 3BYKOBadA U XMMMUYecKas
KOMMyHUuKaums. [lpecounanbHbid YPOBEHb OpraHu3auMm HacekoMblxX (arperauus,
3abora o notomctBe). CrnoxHble ¢opMbl NoBeaeHUst HacekombiX. OpraHusauums
coobuiectB HacekoMbix. CeHCOpHble OCHOBbI YNpaBfieHUs MOBEAEHWEM HACEKOMBbIX:
NPVHUMMbLI U NOAXOAbI.

lMonoBas cuctema u pasmHoxeHne. CTpoeHMe MNONMoOBOW CUCTEMbI camLa W CaMKW.
CnepmatoreHes. Tunbl anueBbIX TPyOOK, ooreHe3 u ButennoreHes. dopmupoBaHue
anuesBblx obonoyek. CTpoeHne xopumoHa. Cnocobbl onnoaoTBOpeHus u  obulee
HanpasreHe 3BOMLUUN ONOA0TBOPEHUS HA3eMHbIX YNEHUCTOHOIMMX, B TOM 4uUcre
HacekombIX. Cnocobbl pa3aMHOXEHMS HAaCeKOMbIX: NonoBoe, 6ecnonoe (napTeHoreHes u
negoreHes) u xXusopoxgeHue. Perynsaums nona npu napteHoreHese. OTknagka auy, v
rOHOTPOYMYECKME  LMKMblI  KPOBOCOCYLUMX  HacekoMbIX. [1nogoBMTOCTb,  4mMCNO
reHepauui, CMeHa [MOKOMEeHUN. JKonormyeckas u  dguanonorndeckas perynaumus
pasMHOXeHUs. IAMbpuoHanbHoe pa3suTne, meTamopdo3. CTpoeHue SNUEKNETKW.
[pobneHue, pocT 1 pa3BuTue 3apofpllia, cermeHTaumnsa n obpasoBaHne KOHEYHOCTEWN,
3apofblLeBbIE NMUCTKW, AeTePMUHALMSA TKaHEN, 3apoapbllieBble 060104kn. BeinynneHue
n3 ganua. [locTamBGpuoHanbHOE pasBuUTUE, F§WHBbKK, CTagus WM  BO3pacT. Tunbl
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mMeTamopdo3a HacekoMmbIX. [lonumopduam Hacekombix (MOSIOBOW, KaCTOBbLIN,
9KONOrMYeckni, Ce30HHbIN). opMoHanbHasa perynaums metamopdo3a v guanaysbl.
OHOOKPVHHBIE OpraHbl HACEKOMbIX: HEeWpPOCEKPEeTOpHble KIeTKW, MpoTopakasbHble
Xenesbl, npunexatiune tena. HemporopmoHbl, 3KAU30H, KOBEHUITbHbLIA FOPMOH; UX POrb
B ynpaBlieHUU XU3HeOesaATeNbHOCTbI0 HacekoMbIX. [nanay3a u ee NpuypoyYeHHOCTb K
cTagnsaM pasBuUTUS HacekoMbiX. AJanTUBHOE 3HayeHue pAguanay3sbl. [lpuHUMnbI
3oonoru4yeckon cuctematuku. lNpencrasneHuns o suae, BHYTPUBMOOBLIE U HAABMOOBbIE
kateropun. 3agayum n MeToabl cuctemaTukn. Cuctema COBPEMEHHbBIX HAaCEKOMbIX,
POLCTBEHHbIE OTHOLLEHUSI OCHOBHbIX OTPAAOB. Bkrag oTeyecTBeHHbIX SHTOMOSIOrOB B
PayHUCTUKY N CUCTEMATUKy HaCeKOMbIX. 3Ha4yeHue CUCTeMaTUKM ANA NpuknagHown
SHTOMOMOrMK. 300510rMyeckas HomeHknatypa. MexagyHapoaHbIn KoOeKC 300510rM4eckomn
HOMeHknaTypbl. [MpvHuMn  BGUHOMWHANBLHOM HOMEHKNaTypbl. 3akoH npuopuTeTa.
OCHOBHblE KaTeropun TUMNOBbLIX 3K3EMMNSISAPOB (FONOTUM, NEKTOTUM, HEeOTUN, CUHTUM).
O630p coBpeMeHHbIX CUCTEM Knacca HacekoMblx. Ero coctaB. OCHOBHblE Mpu3HaKK
HaCeKOMbIX C HenomHbiM W NONHbIM npeBpaweHeM. OO6Waa xapakTepucTuka
OCHOBHbIX OTpPsiAOB nepBUYHOBECKpbInbiXx HacekoMmbix (Protura, Diplura, Collembola,
Thysanura). OcobeHHOCTW oOpraHu3auun CTPeko3 U MOAEHOK W UX MOMOXeHue B
cuctemMe Kpbinatblx Hacekombix. Wx OGuonormyeckune ocobeHHocTU. TapakaHbl,
Goromonbl, ¥ TepMuTbl, WX Mopcdonornyeckme un  Guonorndyeckne  YepTbl.
Ob6LLecTBEHHbIN 00pa3 XW3HW Yy TEPMMUTOB. MpsMOKpbINbIE  HAceKoMble, KX
Knaccudukauma m BaxHenwme cemenctea. OCoOB6EHHOCTN pas3BUTUS CapaH4yoBbIX, WX
9KONOrnm n pacceneHnsi. 3HayeHue 3alnTHbIX MeponpuaTun B 6opbbe ¢ capaHyoBbIMU
Npy BCMbIWKAX MacCCOBbIX pPa3MHOXeHUW. PaBHOKpbINble U MONYXECTKOKPbIble
Hacekomble, WX  Kraccudukaums, XapakTepucTuka noAOTPSL4OB,  OCHOBHble
HanpaBfeHUs 3BONIOLUMN U NpakTU4YecKoe 3HadYeHue. Trv n nx ponb B 3KOCUCTEMAX.
XKecTkokpbinble, ux Ouonornyeckne wn  Mopdonorndyeckme 4eptbl. Cucrema
XECTKOKpbIbIX, BaxHenwwme cemencTtBa. [lpakTnyeckoe 3HadeHWe B KadecTBe
BpeanTenen TPaBAHUCTOW W [OPEeBECHOW pacTUTENbHOCTM W 3HTOMOCAros.
Yewyekpbinble, nx mMopdgornormyeckne 4veptbl, Guonorua. BaxHenwmne cemencrsa wm
npakTuyeckoe 3HayeHuwe. [IByKpbinble, uX Mopdonornyeckne 4eptbl, 6Buonorus,
ocobeHHOCTM MeTamopdo3a M cucTtema oTpsaga. BaxHenmwme cemencrtea U ux
npakTuyeckoe 3HayeHue. MMepenoHyatokpbiible. [logoTpsabl U BaxHeuwume
cemencta. OCHOBHble 4epTbl GMONOrMM 1 OBLLECTBEHHOW OpraHvM3auMM MypaBbeB U
nyenuHbiX. Mapasntnam n BTOPUYHBIA napasnTuam. OCHOBHbIE MOHATUSA 3KOMOTUN.
Cpena wn aktopbl cpegbl. [NpuvHUMN cMeHbl cTauuMin. Apgantauusi HacekoMblX K
SKCTpeMasibHbIM 3KOSTOrMYECKNUM YCNOBUSAM. XONOLOCTOMKOCTb HACEKOMbIX, MEXaHU3MbI
3alMTbl OT BbICbIXaHUA.

LinpkagHble puTMbl M Bronornyeckne yackl. Kpyr KOHTponmpyemblx ABneHuin. 3HavyeHne
nccnegoBaHNin MeEXaHU3MOB LMPKaZAHbIX PUTMOB ANA NPaKTUKM HAapOAHOro XO3AWCTBa.
MutaHne. luwa kak akofnorndeckun aktop. BrnnaHue cocrtaBa nuwm Ha pocrT,
pas3BuTUE U pasMHOXeHWEe HacekoMbIX. [TuLeBble pexnmbl 1 nuLesas cneynanmsayus.
KOHCOpPTUBHbIE CBA3WM HAcCeKOMbIX U pacTeHun. [Quanaysa HaceKOMbIX, ee MNpu3Haku,
opMbl NPOSIBNEHUS W afanTuBHoe 3HadeHne. OOMeH BelwlecTB npu Ananayse.
MpuypoyeHHOCTb Auanaysbl K CTaguMsaM pasBUTUA UM pasHoobpasne ee nposiBNEHUN.
Ponb ananaysbl B CUMHXPOHM3aALMK XU3HEHHOIO LUKINA C CE30HHbIMU W3MEHEHUSMU
KnnumaTudecknx akTopoB M C HebrnaronpuaTHeIMKU pakTopamu cpefbl.  [dnHamuka
YUCNEHHOCTM HACEKOMbIX, ee TeopeTudeckne u MnpuknagHble acnektbl. dakTopsbl,
MoauduumpyoLMe U perynupylowmne YMCNEeHHOCTb HaceKoMbIX (Knumar, Tpodoumka,
MNOTHOCTb NONyNAUMK. OBUOLEHOTUYECKME OTHOLIEHUST B 3KOCUCTEME). YCnosus
paBHOBECUS B CUCTEMAX «XO3FAMH — NapasuT» N «XUWHWUK — >XepTBa». Bcnbiwkn
MaCCOBOI0 pa3MHOXEHUS HAaCEKOMbIX, UX NePUOANYHOCTb N (PakTopbl, onpeaensowue
Xo4 BCnblwek. Ponb HacekombiX B KpyroBopoTe BellecTB. 3HayeHWe HaceKOMbIX B
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MOHUTOPWUHIe 3a COCTOSAHMEM OKpYyXatoLlen cpeabl. "eorpaduyeckoe
pacnpocTpaHeHne HaCeKOMbIX U ero OCHOBHbIE 3aKOHOMePHOCTU. 3ooreorpaduyeckme
uapctBa M obnactu 3emnu u panoHupoBaHue [laneapktuku. PacceneHne n Tunbl
apearnoB y COBPEMEHHbIX BUAOB. VICTopuyeckne n 3KONOro-krnmMmaTuyeckme acnekThbl
OpMUPOBAHUA UX FPaHUL,. XapaKTepucTtvka 3HTOMOMayHbl pasHbiX reorpaduyeckux
pernoHoB. OcobeHHOCTN (hayHbl HacekoMbIX Poccun. AHTPONOreHHble hakTopbl U UX
3HayeHWe [ans pacceneHuss Hacekomblx. [lpoucxoxaeHue Hacekomblx. HasemHble
YNEHUCTOHOrNe, UX NPoOUCXoXaeHne u aposnoums. NonoxeHne HacekoMblX B CUCTEME
4YrieHUCToHornx. CoBpeMeHHble NpeacTaBneHns O MNPOUCXOXOEHUN HACEKOMbIX MO
AaHHbIM CpaBHUTENBHOW Mopdonormn u naneoHTtonormn. CenbCKoXO3sIMCTBEHHas
9HTOMOMoOrus. Hacekomble — BpeauTenn pacTeHUW, UX COCTaB, OCHOBHbIE TUMbI
NnoBpeXaeHNn, SKOSormyeckme rpynnbl HacekoMbiX-outoaros. [NaBHble BpeauTenu
CEeNbCKOXO3ANCTBEHHbIX KyNnbTyp B Poccun n conpegenbHbix cTpaHax. KapaHTuHHble
00bekTbl. JlecHasi SHTOMOSMOMMA U €e OCHOBHble HarnpaBrieHus. OCHOBHble rpynnbl
duTOo- 1 Keunogaros u cneumdmrka nx BO3AENCTBUS Ha NeCHble aKocucTeMbl. MpuymHbI
BCMbILEK MacCOBOro pasMHoXeHnsa. CoBpeMeHHbIe MeTOAbl CNEXeEHUs 3a COCTOSHUEM
necHbolx akocucteMm. MeguumHckaa u BeTepuHapHas 3HToMonorus. Hacekowmble-
napasvTbl 4YenoBeka W >KUBOTHbIX, WX COCTaB W OCHOBHble MpeaAcTaBUTENN.
JKonornyeckme rpynnupoBku napasutoB. ObnuratHble 1 ¢akynbTaTUBHbIE NapasvThbl.
Hacekomble kak nepeHocuyukn 6onesHen. [NpupogHble ovarn uHdekumn Cnocobbl
nepeHoca Bo3byautenen. Ponb E.H. NaBnosckoro B paspaboTke y4eHus 0 NpMpOaHOM
04aroBOCTM TPaHCMUCCUBHLIX 3aboneBaHun. 3HayveHue pabot B.H. beknemuwesa B
paspaboTke CcuCTeEMbl NPOTUBOMANAPUNHBIX MEPONPUATUA.  INUAEMUOSOrMYECKoe
3Ha4yeHMe OCHOBHbIX TPYMM MEepPEeHOCYMKOB: KOMapoB, MOCKUTOB, MOLLEK, MOKpPELOB,
cnenHewn, BbICWUMX [OBYKPbIbIX, 60X un Bwen. 3HayeHne CUCTEMbl CaHUTApPHO-
MMIMEHNYECcKoro KOHTPOSa B npefoTBpalleHuu anvaemun. Bpegutenu TexHu4eckoro
Cbipbsi, 3anacoB MPOAYKTOB, My3eWMHbIX 3KcroHatoB. WX cocTtaB, OCHOBHble
npeacrasutenn, ocobeHHocTn akonormn. Cneumdumka MeTodoB  3awnTbl  OT
Bpeantenen. BaxHenwmne meTtoabl 60pbbbl ¢ BpeAHbIMU HACEKOMbIMU: KapaHTUHHbIE
MEeponpuATUS,  arpoTexHuyeckue MeTodbl, BHEApPEeHVWEe  YCTOMYMBBIX  COPTOB.
Buonornyeckne wmetoabl, WX OCHOBHbIE HarpaBfeHUs W MNepcrnekTuBbl: OXpaHa
nonesHblXx 9HTOMOAroB, MX MacCOBOe pasBefdeHVe W MHTPOAYKUMS. XUMu4eckune
MeTOAbl, X OOCTOMHCTBA U HeOoCTaTKU. YCTOMYMBOCTb HACEKOMbIX K MHCEeKTUuuaam,
oTpuLaTernbHOEe BO34ENCTBME MHCEKTULUWAOB Ha OKpyxarLwy cpedy. HoBble meToAbl
3aWmTbl  pacTeHun (CcTepunu3aumsd, reHeTUdeckue MeTodbl, penensieHTbl U
aTTpakTaHTbl). NonesHble Hacekomble. MegoHOCHaa nyena, LUENKOBUYHbIN YepBb, UX
BGuonorma n cdepbl MCNONb30BaHUA MPOM3BOAUMBIX UMW MPOAYKTOB. Hacekomble—
ONbINUTENW, METOAbl UX OXPaHbl U MOBbIWEHUS 3(PPEKTUBHOCTN UX OEATENbHOCTH.
JcTeTnyeckoe 3HavyeHne HacekoMblx. OxpaHa pefkux 1 ncdesarowmnx smaoB. KpacHble
KHUMM pasHOro ypoBHSA M UX 3HaveHue. OCHOBHble BWAbl HAaCEKOMbIX, 3aHECEHHble B
KpacHble KHWUIMM pasnnyHOro YpoBHA. TexHuyeckass 3HToMonorus. CosgaHue wu
BOCMPOM3BOACTBO KyNnbTyp HacekoMblX. MaccoBoe pasBefeHne HaceKkoMbIX Ans
NoNyyYyeHUss NPOAYKTOB  UX  >KU3HEOEATeNIbHOCTM W BbiyCcka Ha  MNOCeBbl
CENbCKOXO3SANCTBEHHbIX KYIbTYp M KyNbTYpbl B YCMOBUAX 3aLUULLEHHOrO rpyHTa.
NMpuMepHbIe BONPOCHI K 3K3aMeHY:
1. QHTOMOMOIMSA Kak Hayka: npeameT SHTOMOSOMMN, poflb HACEKOMbIX B MpUpoae N Ux
3HayeHue ansa Yenoseka.
2. Wctopua 3HTOMOMOrMK, OCHOBHbIE [OOCTWXKEHUS MUPOBOM U OTEYEeCTBEHHOM
SHTOMOSOIUMU.
3. CtpoeHue Tena HacekoMblx. [loapasgeneHve Tena Ha oTAenbl U CErMEHTHI.
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4. lMokpoBbl HAaceKoMbIX U UX PYHKUMU. CTpOEHME N XMMUYECKUA COCTaB KYyTUKYIbl.
Ponb KyTuKynbl B kKa4yecTBe pnandeckoro n guanonornyeckoro bapbepon. CTpyKTypa,
NMUrMEeHTHasi OKpacka, KyTUKYNsipHble BbIPOCTbI M BONTOCKU, CTPYKTYPHAA 1 NOKPOBOB.
5. OcCHOBHble TUMbl POTOBLIX annapaTtoB (FPbI3YLUNA, NKXKYLLE-COCYLLUK, KostoLe-
cocywmn). [lMpucnocobneHmss K nNpuemy >XUOKOW MUK B pPasHbiX IKONOMMYECKUX
rpynnax. AHTEHHbI, OCHOBHbIE 1 Cneunanm3mpoBaHHbIe TUMbl aHTEHH.
6. [pyaHble cermMeHTbl U KoHeYHocTU. CTpoeHne rpyaHoro otaena. OCHOBHbIE MbILLLbI
rpyon. 7. OcoBeHHOCTM CTpOeHusa rpygHoOro oTAena y npeacTtaBuTenent pasHbiX
OTPSA0B HACEKOMbIX.
8. ®PyHKUMOHamNbHbIE TUMbl KOHEYHOCTEN U UX cheumanusauus B CBA3N C obpasom
XU3HW.
9. Kpbino, ero ctpoeHne n npoucxoxaeHune. CouneHeHue kpbiia ¢ Tenom. Pabota
netaTenibHOW MyCKynaTypbl.
10. lNuweBaputenbHbin  annapat. CTpoeHue  nuUeBapuUTENbHON  CUCTEMBI.
Mopdonornyeckne, rucTonormyeckne n ynbTpacTPyKTYpHble OCOBEHHOCTU NepeaHen,
cpefHen 1 3aQHen KULLKW.
11. [ObixaHne. TpaxenHoe [OblxaHue Ha3eMHbIX YreHUCTOHornmx. OcobeHHOoCTU
ObIXaTenbHOM CUCTEMbI HACEKOMbIX. CTpOeHMe TpaxemnHOM CUCTEMbI.
12. KpoBeHoCHasi cuctema Hacekomblx. Crneundmka KpOBEHOCHOW CUCTEMbI, CTPOEHMUE
N WHHepBauusa cepaua. Uunpkynsumsa kposu. CoctaB M (PyHKUMA remonnmdbl.
MepukapananbHble KNeTKu.
13. BblgenutenbHass cuctembl. CTpoeHue u (yHKUMA ManbnuUrmeBbiX COCYAOB,
nabuwaneHble xernesbl. Hedpountbl M Apyrve opraHbl HakonneHus. opmoHanbHas
perynauusa akckpeuuun. XKMpoBoe Temno, ero CTpoeHue U HasHadeHue. XKuposoe Teno
Kak MCTOYHUK MeTabonunyeckom Boabl.
14. HepBHas cuctema. OBwmMi nnaH CTPOEHMst U OCHOBHbIE noapasaeneHns. OyHKumm
FONOBHbIX, TPYAHbIX W OploWHbIX raHrueB. OpraHu3auusa nepudepunyeckon u
cMMnaTUYeCKON HEPBHOW CUCTEM.
15. CTpoeHue opraHoB 3peHUst HAaCeKOMBbIX (CNOXHblE N MPOCTbIe rMasa, gopcarnbHble U
natepanbHble rnaskn). ObpasoBaHne nM3obpaxeHus B (paceTouHbIX rnasax. LiBetoBoe
3peHue.
16. IHCTUHKTBI 1 pedpnekcbl HacekombiX. OpueHTaumsi BO BpEMEHN U MPOCTPaHCTBE.
CurHanusaumsa y HacekOoMbIX. 3BYKOBasi U XMMuYeckass KOMMyHukauusi. CeHcopHble
OCHOBBbI yNpaBneHnsa nosegeHneM HaceKoMbIX: MPUHLMMbLI U NoAXoA4bl.
17. TlpecoumanbHbIl YpOBEHb OpraHuM3auMmM HacekoMbix (arperaumd, 3abota o
notomctBe). CrnoxHble opMbl noBedeHna HacekoMblx. OpraHmsauus coobulects
HaCEeKOMbIX.
18. lNonosaga cuctema n pasamHoxeHne. CTpoeHne NosioBOM CUCTEMbI CaMLa U CaMKM.
19. OmMbpuroHanbHoe pa3BuTMe, MeTamopdos.
20. Tunbl meTamopo3a HacekoMbIX. MonMMopdn3M HacekoMbiX (MOMOBOW, KaCTOBbIN,
SKOMOrMYeCcKUmn, CE30HHbIN).
21. TopmoHanbHas perynsauma metamopdo3a M guanaysbl. OHOOKPUHHbLIE OpraHbl
HACEKOMbIX: HEeNpPOCEKPETOPHbIE KNEeTKW, MpoTopakanbHble Xernesbl, npunexawue
Tena. HenporopMoHbl, 3KOM30H, HOBEHWUITbHbIA TOPMOH; WX pPOJSib B ynNpasreHuu
XN3HeOesaATeNbHOCTbI0 HACEKOMbIX.
22. TpuHUMnbl 30050rnM4eckon cuctemMatmkn. Cuctema COBPEMEHHbLIX HACEKOMBbIX,
POLCTBEHHbIE OTHOLIEHUA OCHOBHbIX OTPsSAoB. 3HayeHue cuctemMaTtuku Ans
NPUKNagHOM 3HTOMOJIOMNM.
INutepaTtypa
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Mpodunb (cneunanbHocTb) NeHeTuka 03.02.07

3aKOHOMEpPHOCTU HacnegoBaHUs MPU3HaKoB, YyCTaHoBreHHble . MeHgenem.
[MpaBnno «4nMcToTbl rameT». [[eHOTUN Kak cuctema B3aMMOLENCTBYHOLMX reHOB. Tunbl
B3aMMOOENCTBUA annenbHblX U HeannenbHbIX FeHOB, UX MOMEKYNApPHble MEeXaHU3Mbl.
OCHOBHblE MOMNOXEHUST XPOMOCOMHOM Teopun HacreactBeHHocTn T. MopraHa.
MpuHUMNBI NOCTPOEHUS FreHeTUYeCKNX KapT XpomocoM. [eHeTuka nona. [NporamHoe,
CUHramMHoOe W anuramHoe ornpegerieHne nona. XpoMOCOMHbIA MeXaHU3M ornpeaerieHns
nona Ha npumepe 4ernoseka M NTuu. MexaHusm onpegeneHnsa nona y oc u n4yen.
HexpomocoMHasa HacneacTBeHHOCTb. [1nasmoH v nnasmoreHbl. HacneactBeHHble
bonesHn 4enoBeka, CBfA3aHHble C MyTauuamu nnasmoreHoB. MoandukaumoHHas
n3mMeH4MBOCTb. Hopma peakumn. AgantueHble Mogudukaumm n Moposbl. 'eHokonun u
doeHoKkonuu. Tunbl HacneacTBeHHOW N3MEHYNBOCTHN (pekomburHaunoHHas
M3MEHYMBOCTb U €€ WUCTOYHWUKN, MYyTauMOHHAA W3MEHYMBOCTb). JINUreHeTuyeckas
N3MEHYMBOCTb. XapaKTepuUCTMKa reHHbIX U XPOMOCOMHbIX MyTauui. Turnbl rEeHOMHbIX
MyTauun. ABTO- W annononunnougbl, UX 3HAa4YeHWEe U UCMNOJSIb30BaHUE B Cerekuuu.
HokaszatensctBo ponv [OHK kak maTepmanbHOro Hocutens HacneacTtBEeHHOCTU.
Ctpyktypa [OHK. CsonctBa [OHK kak cybcTtpata HacneactBeHHOro marepuana.
Pennukauna [OHK y npokapuoT u aykapuoT. Pennukauua TenoMepHbIX Y4acTKOB
XpoMocoM aykapuoT. CoBpemMeHHas Teopus reHa. Tunbl reHoB. Mo3anyHoe cTpoeHue
reHOB Yy 3yKapuoT. ArnbTepHaTUBHbIA cnnancuHr. MaTpuyHaa akKTUMBHOCTb [EHOB.
TpaHckpynums y npokapuoT n aykapnot. OCoBEHHOCTM TPaAHCKPUNUUKN pasHbIX TUMOB
PHK y aykapuot. [lpoueccuHr, cnnancuHr. [eHeTudeckmn Kkog U ero CBOWCTBA.
Mcnonb3oBaHne 3HaHMM O FrEeHETMYECKOM Koae Ana oO0bAcCHeHusa adpdpekta myTaumi
(HOHCeHC-MyTauun, cemMmceHc-MyTaunn, CABUN PaMKU CHUTbIBAHUA). DKCNaHCUs Yucna
TPMHYKNEOTMAHBIX NOBTOPOB M aHTUuunaumd. TpaHcnsaumsa. Ponb pnbocomMm u pasHbix
TmnoB PHK B atom npouecce. OcHoBHble aTanbl TpaHcnaumm. Cnocobbl penapauum
nospexaernnn OHK. HacneactBeHHble 60ne3Hn 4YenoBeka, CBSA3aHHbIE C HapyLleHneM
cuctem penapauun. UHtepdepeHuna PHK — perynaumsa akcnpeccum reHoB Ha
NOCTTPaAHCKPUNUUOHHOM  ypoBHe.  Wcnonb3oBaHne PHK  uHTepdepeHunmn B
reHeTuyeckux wuccnegoBaHnax wn 6GuomeauumHe. [eHeTuyeckas WHXeHepua Ha
KNeTOYHOM, XPOMOCOMHOM U FeHHOM YpPOBHSIX. ['eHHas uHxeHepnda. OCHOBHble 3Tanbl
CO3[aHNs TPaHCTeHHbIX OpraHusamoB. [loHATME O BekTope: TuMbl BEKTOPOB, WX
KOHCTpyMpoBaHue 1 cnocobbl nepeHoca B KIETKN pasnnyHbIX OpraHm3mMoB. [oCTmxkeHns
M NepcnekTMBbl TEHHOW UWHXeHepuu. KapTupoBaHMe reHoma: UuTonorndeckue,
reHeTudeckue U usnyeckne KapTbl XPOMOCOM, MPUHUUMNBI  UX MNOCTPOEHUS.
MonekynsapHble Mapkepbl [OHK. TOP®-mapkepbl. Mukpo- ©“  MUHUCATENNUTLI.
OUHrepnpUHTUHI KaKk MeToq uaeHTUdukaumm nuyHoctu. [lonumepasHas uenHas
peakums kKak crnocob amnnudukauum noboro dparmenta OHK. TMpuHumner MUP,
obnactn npumeHeHus. lNoHATHME O reHomuke M npoteomuke. «ObpaTHas» reHeTuka.
OpTonorvyHble M napanoruyHble reHbl. buounnbl — HOBbLIM MOAXon4 ONs U3YyYeHWUs
COCTOSIHUS BCEX reHoB opraHu3ma. Cenekums kak Hayka. Bkrnag akag. H.W. Basurnosa B
pasBuUTME TEeHeTMYEeCKUX OCHOB cenekumn. MeTtogbl cenekumn. lMoHATME O copTe.
eTeposunc n ero ponb B cenekunn. MH6puamHr n aytépmanHr. MexaHmambl penapaumm
OHK'y mukpoopraHnamoB. KoHbloraumsi — nosioBom npouecc y 6akrepun. F-nnasmmapsl n
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3MNNUCOMBbI, Hfr-kneTkn. [eHeTudeckoe KapTupoBaHME MeTOOOM MpepbiBaHUS
KOHblorauumn. Cucrtema pecTtpukumm-moandukaumm, npegoxpadsiowas OHK knetku-
XO035iMHa OT BKIMIOYEHMS B €e FeHeTMYecKu matepuan uyxepogHbix monekyn OHK.
depMeHTbI pecTpuKkLmMm (pecTpukTasbl) U mogudukaumm (metunasel). MeTunmpoBaHue
OHK. AHTupecTtpukumnsa. MenoTm4eckum KpOCCUHIoBEp, ero reHeTu4eckne nocrneacTauns.
eHeTMyeckne KapTbl XPOMOCOM W MpPUHUMNLI WX NOCTpoeHus. OnpegeneHue
pPacCTOSAHUA MeXy reHamu no Yyactote KpoccuHrosepa. MUToTU4ecKnn KpoCCUHrosep,
ero reHetTvyeckue nocneacTeus, UCMNONb3OBaHWE ANA rEeHEeTUYECKOro KapTUMpoBaHUS.
LinTonnasmaTtuyeckoe HacnegosaHue. Tunbl MUTOXOHAPUAnNbHbIX MyTauun. Petite
MyTaHTbl U HacnegoBaHWe CnocobHOCTU AbIXxaHus y Apoxoken. MNoaxoabl K U3yveHuto
YHKUNA reHOB: MO3ULUOHHOE KINOHMPOBaHME, HOKayT reHOB NyTem WHTepdepeHumm
PHK, romonornyHon pekombuHauumn. buouunnsl (QHK-nons)- npyHUUnGl 1 BO3MOXHOCTH
ncnonb3oBaHus. TpaHckpunToMuka. OCOBEHHOCTU CTPYKTYPHOW OpraHm3aumm reHoMoB
NpO- N 3YKapUOTUYECKUX MUKPOOPraHU3MOB, BbISIBIIEHHbIE HA OCHOBAHUW WX MOSIHOMO
cekBeHupoBaHu4. [peacTaBneHMe 0 MUHMMarbHOM pa3Mepe reHoma OOHOKMEeTOYHbIX
MUKPOOPraHn3amoB. KneTtouHbli (MUTOTUYECKUI) UMK KU ero perynsaums. LIMknuHel m
UUKITMH 3aBUCMMblE KMHAa3bl, UX POSfib B perynauumn KrneToyHoro aeneHvs. Mutos
(kapuokmHe3) n ero buonornyeckoe 3HadeHue. HapucosatTb cxemy muTto3a. Menos u
ero 6Gwuonornyeckoe 3HayeHue. HapucoBaTb cxemy wMenosa. [lpocdasa wmenosa.
KpoccuHroBep, ero buonorudeckoe 3HavyeHme. MMTo3 1 Menos, nx CXOACTBa U OTNIMYUS.
Tunbl menosa. Tunel PHK. CtpykTypa, doyHkuun. OHK. MNpasuna Yapracdda. Mogens
YotcoHa-Kpuka. [lonykoHcepBaTuBHbIN MexaHu3Mm pennukaumm [OHK. ParmeHTbl.
Okasaku. PHK-3atpaBku, ponb npanmasbl. OHK-nurasel. Xenukasbl. AHK-rnpasel. JHK-
cBasbiBalowme 6enkn. OcHoBHble aTanbl pennukauun. Kcnpasnenue owmnbok OHK-
nonumepasamu. AKTMBaLMS aMUHOKUNOT. NHUUMmpyowme aMmMHOKMCNOThl. Pnbocomel
— MONEKYNsApHble MallMHbl, OcyllecTBngawwWwme cuHTe3 b6enka. MHuunauua cuHtesa
6enka. OnoHraunsa cuHTe3a NoNMNEenTUAHOM uenu. TepMuHaumsa cMHTe3a nonunentmuaa.
Monupubocombl. LleHTpanbHass pgorma MonekynspHon 6uonorun.  WHrmbuTopsl
TpaHCKpuNuMM 1 TpaHcnaumn.  YdyenHne Y. [apBuHa 006 M3MEHYMBOCTU MU
HacneacTBeHHOCTU. PopMbl M NMPUYUHBLI M3MEHYMBOCTU. OCOBEHHOCTM reHoma Yy
npokapuoT. lNeTtneBas unu gomeHHas opranmnsauma AHK y 6aktepuii. PasHble mogenu
opraHusauun Hykneomga 6GaktepuanbHoOM KneTkn. «Ckonb3gwue yvacTkm» -
GaktepmanbHon xpomocombl. Accoumaumsa [OHK c¢ 6Genkamn B ©OaktepuanbHOM
Hykneonge. OcobeHHocTn pennukauun OHK BupycoB wn npokapuot. OpraHusauus
reHoma 3yKapuoT. MHOrokomMnoHeHTHas opraHusauus agpa 3yKapuoT.
®dyHKUMOHamNbHble  0COBEHHOCTW, OoTNuYawwme sg4pa dykapuoT  OT  A4epHbIX
KOMMoHeHTOB rnpokapuoT. Konnyectso [HK B reHome y npo- u aykapuoT. Mo3saunyHas
(MHTPOH-3K30HHAsA) CTpyKTypa reHoB aykapuoT. Mwukpocatennutel (MKC) n
muHucatennutel  (MHC) «kak pasHoBugHocTu  satfHK, wux opraHusauma wu
pacnpocTpaHeHne B reHome 3ykapuoT. JIoKycbl Bapbupylowero 4mcra TaHOEMHbIX
nosTopoB (VNTR-nokycol). 'eHHaa gaktunockonus. XpOMOCOMbl BbICLUMX 3yKapwoT.
Tpu TMNa xpomocom no HasalwmHy. [lante xapakTepuCTUKy NMOHATUIO «XpOMOCOMa» B
CBeTe COBPEMEHHbIX NpeacTaBrieHnin. PopMbl opraHu3aLmm XpoMOCoM: UHTepdrasHas 1
MuToTUYeckas. OxapakTepusymnTte CTPYKTYPHO-(PYHKLMOHANbHOE COCTOSHUE XPOMOCOM.
Obwmrn nnaH CTPOEHUA XPOMOCOM JyKapuUoTU4eCKMx opraHnamoB. CTpoeHvne wn
PYHKUMN  LEeHTPOMEPbl W KMHeToxopa. Tunbl XPOMOCOM B 3aBUCUMOCTU  OT
pacronoXeHUs LUEeHTPOMEpPbl UMW MepBUYHON NepeTsKKU. [TOHATUE «KapuoTun» U
«ngnorpammax. [loHATME «KapuoTUn» no Jlesutckomy. [OunnoungHein (2n) w
rannoungHbii (n) Habopbl XpomocoM. Paamepbl XpOMOCOM Yy pasHbiX OpPraHmM3moB.
«Kpntnyeckaa macca XxpomMocomMmy». AyTOCOMbI N MOMOBblIE XPOMOCOMbI. XpOMaTWuH, €ro
opraHuMsauusa 1M nokanusaumsa B Kretke. ®Ppakumm XpomaTuHa, UX MOJSIeKynsipHas u

28



reHeTnyeckas opraHusaums N oTnuYUTEnbHble 0COBEHHOCTU. Tunbl reTepoxpomaTuHa,
0COBEHHOCTN NX OpraHn3aunn. YyacTku nokanusauum Ha XxpoMocome.

NMpuMepHbIe BONPOCHI K 3K3aMeHY:
1. 3aKOHOMEPHOCTN HacreaoBaHUsA NPU3HAKoB, yCcTaHoBNEHHble [. MeHaeneMm.
2. OCHOBHbIE NOMOXEHUS XPOMOCOMHOM Teopun HacneacTeeHHocTn T. MopraHa.
3. HexpomocomMHast HacnegcTBeHHOCTb. [11a3MOH 1 Nna3MoreHsbl.
4. Tvnbl HacNeaCTBEHHON N3MEHYMBOCTU (PEKOMOMHALMOHHAA N3MEHYMBOCTb U €€
MCTOYHUKUN, MyTaLMOHHAA N3MEHYMBOCTD).
5. AokasaTtenbctBo ponu [HK kak maTepuanbHOro Hocutensa HacneacTBEHHOCTU.
CtpykTypa OHK.
6. Pennukaumsa OHK y npokapuoT n aykapumor.
7. Pennukauua OHK y npokapuoT 1 3ykapuor.
8. CoBpeMeHHasda Teopus reHa. Tunbl reHoB. Mo3anyHoe CTpOeHME FreHOB Y 3yKapuoT.
9. TpaHcKpunuUMa y NpoKapuoT U 3yKapuoT.
10. 'eHeTnYeCcKui Kog n ero CBOMUCTBA.
11. TpaHcnauus. Ponb pubocom n pasHbix Tunos PHK B aTom npouecce.
12. nTepepeHumna PHK — perynauusa akcrnpeccum reHos Ha NOCTTPaHCKPUMNLMOHHOM
YPOBHE.
13. [locTmXeHns n nepcneKkTnBbl rEHHOW UHXEHepUN.
14. MonekynsapHble mapkepbl QHK. MOP®-mapkepbl. MUKpO- 1 MUHUCATENNNTLI.
PUHrepnPUHTUHI Kak MeToA MaeHTUdMKaUnm NIMYHOCTH.
15. MNpuHuunel MUP, o6nactn npyumeHeHus.
16. Cenekuus kak Hayka. Bknag akag. H.. BasunoBa B pa3BuTne reHeTUYECKUX OCHOB
cenekumn.
17. Metnnuposanue OHK.
18. MnTO3 (KapnoKnHE3) N ero BUonorn4eckoe 3Ha4veHune.
19. Menos u ero buonorn4yeckoe 3aHayeHue.
20. KpoccuHrosep, ero 6monormyeckoe 3HavyeHue.
21. Tunbl PHK.
22. NonykoHcepBaTMBHbIM MexaHu3M pennukaunn OHK.
23. OcHOBHbIE 3Tanbl pennukaumm.
24. YyeHue Y. [lapBmHa 06 M3MEHUYMBOCTU N HACNeACTBEHHOCTU. DOPMbI 1 MPUYUNHBI
N3MEHYNBOCTMW.
25. OpraHusaums reHoma 3ykapuor.
26. ®opMbl OpraHM3aLnmn XpoOMoCcoM: nHTepdasHasa n mutotnyeckas. OxapakrepmusymnTe
CTPYKTYPHO-PYHKLMOHAITbHOE COCTOSIHME XPOMOCOM
27. AyToCOMbI 1 NOSIOBbIE XPOMOCOMbI. XpOMaTWUH, ero opraHnsauma n nokanumsaums B
KneTke.
NuTepatypa
1.BopoHuoB H.H. Pa3Butne 3BOMOUNOHHLIX naen B 6uonoruu / H.H. BopoHuoB. — M.:
N3g. Otgen YHUOO MIY, Mporpecc-Tpaguums, AbB®, 2004. — 432 c.
2. leHeTuka / nog pen. B.WN. MeaHoBa. — M.: IKL| AkagemkHura, 2006. — 638 c.
3.N'yxoB KOJ1. Cenekumsi 1 CEEHOBOACTBO KYNbTUBUPYEMbIX PAcTEHUN : YYebHuK ons
cTya. ArpoHom. CneumanbHOCTeN C.-X. By30B 1 6uon. CneunanbHOCTEN YHUBEPCUTETOB
/ KO.J1. Tyxos, A.®yke, . Banudek; MNog pea. KOJ1. MNyxoBa. — 3-e n3a., nepepab. U
pon. — M. : Mup, 2003. — 536 c.
4.MawkunHa O.C. NeHeTnyeckast nHxeHepus 1 GBuobesonacHocTn. YyebHoe nocobue no
Kypcy «["eHeTuka ¢ ocHoBamu cernekumm» / O.C. MawkuHa, A.K. BytopuHa. — BopoHex :
BopoHex. Noc. YH-T1, 2005. — 71c.
5. Anbbeptc b. MonekynsipHas 6uonorus knetkm / b. Anbbeptc [n gp.]. T.3. — M.: Mup,
1986.
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6.Kumynes UN.®. O6wan n monekynapHas reHeTtuka / U.®. XKnumynes. — HoBocubupck:
M3p-Bo CO PAH, 2007. - 479c.

7. NHre-BeutomoB C.I. eHeTuka ¢ ocHoBamu cenekuun / C.I'. NHre-BeutomoBs. — Cl16
: N3p-Bo H-J1, 2010. - 720c.

Mpodunb (cneunanbHocTb) NouBoBeaeHue 03.02.13

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

MwuHepanbHas 4actb noyB. MwuHepanbl, cnarawowue TBepayrw d¢asy noys.
[MepBnYHbIE MUHepanbl, WX OCHOBHble Trpynnbl. OCHOBHbIE rpPynnbl BTOPUYHBLIX
MUHeparoB: CONnW, okcuabl, annodaxbl, MMUHUCTbIE MuHepanbl. CBoOWCTBa MOYB,
onpegensieMble BTOPUYHLIMKM MWHEpPanamu: MOHOOOMeEHHas CMOCOBHOCTb, NUMKOCTb,
NNacTUYHOCTb.

OpraHnyeckoe BeLlecTBO Mo4YB. WCTOYHMKM novBeHHOro rymyca. [loHsaTMe o
MUHepanusaumm u rymudukaumm. BnuaHue BHEWHWX YCNoBUWA Ha Mpouecchl
TpaHcopmaumm opraHndeckoro BewecTtBa. Cneunduyeckne u Hecneuudunyeckme
coeanHeHnss. OCHOBHble rpynnbl FYMYCOBbIX BELECTB: [YMUHOBbIE KWUCIOThI,
YNbBOKUCIOTbI, FYyMUH, MX OCOBEHHOCTU 1 pOnb B NOYBOOOpa3oBaHmN.

Boga B no4Be. [loyBeHHbIM pacTBOp W (paKTopbl, Onpedensolne ero cocTas.
CocTtaB NO4YBEHHOrO pacTBOpa, €ro KMCMOTHOCTb M LWenoYyHOCTb. Ponb  MNoYBeHHOro
pacTBopa B XWU3HU pacTEHUN.

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

MornotuteneHaa cnocobHOCTb MoYB. Bmabl nornoTutenbHoOW CnOCOBGHOCTU MOYB.
No4BeHHbIN nornowarowmm Komnnekc. KcnoTHOCTb U WENOYHOCTb 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 peXnm n ero BNnAHME Ha No4BoobpasoBaHne 1 Nnogopoaue noys.

PagnoaktnBHOCTb MoYB.

paHynomMeTpuyecKkuin CocTaB MoYB, ero BMsHUE Ha Nno4yBoobpasoBaHNe M CBOMCTBA
noys. CoctaB U CBOWCTBa rpaHyrioMETPUYECKNX 3NeMeHTOB. WX knaccudukauma no
pa3mepy. Knaccudukauyusa noys no rpaHyrioMeTpuyeckoMy CoCTaBy.

Ctpyktypa no4B. ®akTopbl arpermpoBaHusi nNoOYBEHHOW Macchl. CuctemaTtuka
NMOYBEHHOW CTPYKTYPbl N ee OMarHOCTUYEeCKoe 3Ha4YeHue.

lMoHATME O noYBeHHbIX ropu3oHTax. O6pasoBaHMe MNOYBEHHbLIX TFOPU3OHTOB, WX
oTNnn4YMe OT NUToNorn4yecknx cnoes. CuctemaTuka NOYBEHHbLIX FTOPU3OHTOB.

[narHocTuka NoYBEHHbIX TOPU3OHTOB.

MoHaTMe o noyBeHHOM npodune. CucTtematTvka MNOYBEHHbIX Mpodunen no
XapakTepy COOTHOLLUEHUS TFEeHETUYECKMX FOPU3OHTOB. TuMbl CTPOEHUS MNOYBEHHOMO
npoduns.

O6waga cxema noyBoobpasoBaHus. CTaanMHOCTbL NOYBOOBPa30BaHUS.

BanaHc BewectBa B no4BooOpasoBaHun. [1pOTMBOMOMNOXHBIE SBMEHMS NpwU
no4ysoobpas3oBaHUN. InemMeHTapHble no4yBeHHble npouecchl (3MM). Komnnekt wu
komnnekc JlM. Twn no4BoobpasoBaHna. OcobeHHOCTM no4YBOOOpa3oBaHUA B
pasnNUYHbIX 3KONOMMYECKMX YCIOBUSX.

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

lMnogopoave noys. [loHATME O nNoYBEeHHOM nnogopoaun. Kateropun noOYBEHHOro
nnogopoamns. ®akropbl NIOAOPOANS MOYB.
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dakTopbl  noysoobpasoBaHus. B.B. [JokyyaeB M ydeHue O  akTopax
noysoobpasoBaHus. B3anmocsasb n B3aMMOOBYCNOBNEHHOCTb hakTopoB
noyBoobpasoBaHus. [eaTenbHOCTb YernoBeka kak hakTop No4BoOOGpa3oBaHuS.

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

TakcoHOMUSA, HOMeHKNaTypa M AuarHocTuka noys. [NpuHUMMbI ANArHOCTUKM MOYB:
NPOPUNbHBLIN MeTO, KOMMSIEKCHbIM NoAX0o[n, CpaBHUTENbHO-reorpadouyeckuii aHanms,
OLEeHKa pexXMMoB no4yBoobpasoBaHus. [uarHocTudeckne npusHaku noys. KoHuenuums
ANarHOCTUYECKUX FOPU3OHTOB MOYB.

MnasHerwune Tnnbl noys. CrnabopasBuTble NOYBHI.

HdepHoBble no4sbl. PopmMuMpoBaHME [OEpHOBbIX MOYB Ha KapboHaTHbIX U
B6eckapboHaTHbIX NNOTHLIX Nopodax. [lepHoBo-kapboHaTHbIe NoYBbl. [lepHOBLIE KUCTIbIE
noysbl. [lepHOBbIE NOYBbLI Ha PbIXIbIX MOPOAAX.

M'mapomopdHble nouBbl. O6WME NpUM3HAKM M CBOMCTBA MMOPOMOPEHbLIX MOYB.
OrneeHne nouB. Nen, ero Buabl M NposiBieHME B pasHblXx nodvsax. [lcesgornen.
[MeeBble 1 rmeeBaTble MOYBLI.

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

AnnioBnanbHble  nouvBbl.  OcobeHHOCTM  no4yBooOpas3oBaHWss B NMONMAax:
rMOPONOrMYECKUA  PEXMM, OTNIOXKEHUE anmnioBMA B  pasHbIX YacTax MOMMbI.
OcobeHHOCT oenbToBOro nNo4YBoobpasoBaHms. TuUnbl M NOATUMbI anstoBUArbHbIX NOYB,
MX  OWarHoCTUKa, reHe3uc, CBOWCTBA, OCOBEHHOCTU  CeribCKOXO3ANCTBEHHOIrO
MCMNONb30BaHUS.

MoasonucTtble NoyBbl. PacnpocTpaHeHue, ycnosBus no4yBoobpasoBaHus, BOLHbIA U
TENNOBON  peXuMbl, OCOBEHHOCTM  BMOMOrMYyeckoro  KpyroBopota  BELLECTB,
cucTemaTuka, guarHoctuka, ceBonctea. [logsonoobpasoBaHune, UCTOPUSA ero U3yYeHus,
COBpEMeHHble B3rnsabl. Tponuyeckne w CyoGTponuyeckne noa3onucTble  MNOYBbI.
OnoasoneHHoCcTb nNoyB  Apyrux TunoB. OCOBEHHOCTUM CENIbCKOXO3ANCTBEHHOMO U
Necoxo03anNCTBEHHOIO NCMNOSIb30BaHUSA NOA30SUCTbIX MOYB.

Bypble necHble noysbl (6ypo3embl). PacnpoctpaHeHune, ycnosmusa no4soobpasoBaHums,
BOAHbIA N TENNOBOW PEXMMbl, OCOBEHHOCTMN BGMONOrMYECKOro KpyroBopoTa BeELLECTB,
cucTemaTuka, AnarHoCTuka, CBOMCTBA, reHe3nc, 0COBEHHOCTU CEeNbCKOXO3SMCTBEHHOMO
N NIECOXO3SIMCTBEHHOIO UCMONb30BaHUA.

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

YepHo3embl. PacnpocTtpaHeHue, ycnosus novysoobpas3oBaHuns, BOAHbLIA M TENOBOM
peXumbl, OCOBEHHOCTN ©BMONOrMyeckoro KpyroBopoTta BELLeCTB, cuUcTemaTuka,
ANarHoCTuKa, CBOWNCTBA, reHesuc, ocobeHHoCTH CENbCKOXO3NCTBEHHOTO
NCMNONb30BaHUS.

JlyroBo-4epHO3eMHble No4BbI. JIyroBo-4epHO3eMOBUAHbIE NOYBLI. JlyroBble TEMHbIE
YepHO3eMOBUAHbIE MOYBbI. BproHU3eMbl. YepHo3emoBUOHbIE MOYBbLI B TPOMUKax W
cybTponukax.

Cononyaku. NpouncxoxageHne n akkymynaums conen B noysax. PacnpoctpaHeHue u
NPOBUHLMM coneHakonneHus. 3aconeHne noys. Cuctemartuka, AnarHoCcTnka, CBOMCTBaA,
reHes3nc COSIOHYaKoB.

ConoHupbl.  PacnpocTpaHeHune, ycrnoBus  noyBoobpasoBaHus,  cCUCTEMATUKA,
OWarHocTuka, CBOWCTBA, [reHe3nc, wucnonb3oBaHve un mMenvopauusi. ConoHubl
aBTOMOpPHbIE, NONYrnapomMopHbIe U rMapoMopdHbIE.

Conogn. PacnpocTtpaHeHue, ycnosus  noysoobpasoBaHue, CcUCTeMaTUKa,
AnarHoCcTuKa, CBOMCTBA, reHe3unc, Ucnosnb3oBaHne n menuopaums. Oconogerble noYsbl.
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KawTaHoBble noyBbl. PacnpoctpaHeHue, ycnoBus no4yBoobpas3oBaHus, TEMSOBOM U
BOAHbIN pPeXUMbl, 0COBEHHOCTN BMOMNOrMYECKOro KpyroBopoTa BeLLEeCTB, CUCTEMATUKA,
AnarHocTuka, CBOWCTBA, reHesuc, 0ocobeHHOoCTH CENIbCKOXO3SIMCTBEHHOIO
ncnonb3oBaHus. JIyroBo-kallTaHOBbIE NOYBbI.

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

Ceposembl. PacnpocTpaHeHne, ycnosus no4yBoobpasoBaHus, TENNIOBOW U BOLHbIN
PeXMUMbl, OCOBEHHOCTM BMOMOrMYecKoro KpyroBopota BeLecTB, CUcTeMaTuka,
AnarHocTuka, CBOWCTBA, reHesuc, ocobeHHoCTH CENIbCKOXO3SAMCTBEHHOIO
NCMNOMb30BaHus.

Kopu4yHeBble noyBbl. PacnpocTpaHeHune, ycrnoBus no4yBoobGpa3oBaHusi, TENSOBON U
BOOHbIN peXnMbl, 0OCOBEHHOCTN BMONOrMYECKOro KpyroBopoTa BeELeCcTB, CUCTEMATMKA,
AnarHocTuka, CBOWCTBA, reHesuc, 0ocobeHHoCTH CENIbCKOXO3SIMCTBEHHOIO
NCMNONb30BaHus.

XKentosembl. PacnpocTtpaHeHue, ycnosusi no4BoobpaszoBaHus, TENIOBOW U BOOHbLIV
pPeXuUMbl, OCOBEHHOCTM BMOMOrMYEeCcKoro KpyroBopota BeLecTB, CUcTeMaTuka,
AnarHocTuka, CBOWCTBA, reHesuc, ocobeHHoCTH CENIbCKOXO3SAMCTBEHHOIO
NCMNONb30BaHus.

KpacHosembl. PacnpocTpaHeHue, ycnoBusi no4Boobpa3oBaHnsi, TENIOBOM U BOOHbIN
pPeXuUMbl, OCOBEHHOCTM BMOMOrMYEeCcKoro KpyroBopoTta BeLWecTB, CUCTeEMaTUKa,
AnarHocTuka, CBOWCTBA, reHesuc, 0ocobeHHoCTH CENIbCKOXO3SIMCTBEHHOIO
NCMNONb30BaHus.

opHble nouBbl. OcobeHHOCTN MNoYBOOOPA30BaHUA B FOPHbIX NaHAawagpTax u ux
N3MEHEHNE C BbICOTOW. BbICOTHAsi NMOACHOCTb MOYB B PasHbIX FOPHbIX CUCTEMAX U
pasHbIX NPMPOAHbIX 30Hax. OCoBEHHOCTU CTPOEHUS, COCTaBa U CBOWCTB FOPHbIX MOYB.
OcoBeHHOCTN CeNbCKOXO3SMCTBEHHOMO UCMOMNb30BaHMS FOPHbIX NOYB.

NMpuMepHbIe BONPOCHI K 3K3aMeHYy:

1.MecT0 1 ponb noysbl B Guocdepe.

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

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

4.OpraHvnyeckoe BellecTBO MNo4B. WCTOYHMKM no4vBeHHoOro rymyca. [loHsaTMe o
MUHepanusauum n rymmukanmm.

5.BnuaHne BHELWHMX YCNOBUW Ha Mpoueccbl TpaHcdopmauum OpraHM4Yeckoro
BellecTBa.

6.[Mo4BeHHbIN pacTBOp U (hakTopbl, onpeaenstowme ero coctaB. CoctaB NOYBEHHOIO
pacTBopa, ero KUCNOTHOCTb U LENOYHOCTb.

7.MornotutenbHas cnocobHoCcTb MoYB. Buabl nornoTuTenbHOM CrnocoOHOCTU MOYB.
NoYBEHHbIN NOrnoLarLW M KOMMNIEKC.

8.AkTyanbHas U1 noTeHumanbHasi MOYBEeHHas KUCNoTHOCTb. OOMeHHas wu
rmaposiMTndeckas KUCNoTHocCTb. LLenoyHocTb noys. bydepHOCTb noys.

9.l'paHynomMeTpnyeckuin coctaB MoO4YB, €ro BAUAHME Ha no4YBOOOpasoBaHNE W
CBOWCTBA NOYB.

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

11.MloHATNE O MNOYBEHHbIX ropm3oHTax. ObpasoBaHMe MOYBEHHbLIX FOPU3OHTOB, UX
OTNMYKne OT NUTONOrM4Yeckmx crioe. CnuctemaTmka NOYBEHHbIX FOPU3OHTOB.

12.MoHaTre 0 nouseHHOM npodurie. Tunbl CTPOEHNA NOYBEHHOIO NPOdOUNA.

13.006was cxema no4ysoobpasoBaHus. CTagMmHOCTb NO4YBOOOpa3oBaHUA.
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14 .Pexnmbl no4yBoobpa3oBaHus. BogHbin pexnm noys. Bo3gyluHbI pexum nous.
Tennosown pexum noys.

15.Mnogopoave noys. lNoHATME O NoYBeHHOM nniogopoauun. Kateropum noYBEeHHOro
nnogopoamus. ®akropbl NIOAOPOANS MOYB.

16.PakTopbl nodBoobpasoBaHua. B.B. [okyyaeB wn yyeHune o pakTopax
no4ysoobpasoBaHus.

17Cuctematuka noys. [NoHATHE O cuctemaTuke noys. Pasgenbl cuctemaTuku NoyB.

18.MaBHenwmne Tunbl noys. Cnabopas3suTblie NOYBLI.

19.[lepHoBbIE MOYBLI.

20.M'mgpomMopdHble nNoyBbl. BOOTHBIE NOYBHI.

21.AnntoBrarnbHbI€ MNOYBbI.

22.MNoas3onucTble NOYBHI.

23.Bbypble necHble No4YBbI (Gypo3emsbl).

24 .Cepble necHble noyBbl.

25.4YepHo3eMbl.

26.ConoH4yaku, ConoHLbl, conoau

27 KawTaHoBbIe MoYBblI.

27.Bypble nonynycTbiHHbIE NOYBLI.

28.Ceposembl.

29.KopnyHeBble Noyssbl.

30.KenTo3embl 1 KpaCHO3EeMbI.

NuTepartypa:
1.Myxa B.[J. ArponousoBegeHune / B.[l. Myxa, H./. Kaptambiwes, [1.B. Myxa. — M. :
Konoc, 2004. — 526 c.
2. BanbkoB B.®. No4yBoBenenmne / B.®. Banbkos, K.LLU. Ka3sues, C.N. konecHukoB. —
PocTtoB-Ha-[oHy: VKL «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 / .b.I'. Po3zaHos. - M.: MI'Y, 1983.
5. Knaccudukaums n gnarHoctmka noys CCCP. M., Konoc, 1977.
6. Knaccudgukaums noys Poccuun. M., 2004.

Mpodunb (cneuynanbHocTb) Akonorusa 03.02.08

3Konorms Kak Hayka, nosHatouiasi Xneown obnunk buoccepnbl BeegeHme tepmmHa
"akonorua" 3pHcTom [ekkenem B 1866 r. ans o6o3HavYeHMs Haykn O B3aMMOLENCTBUSX
opraHusama u cpefbl. Passutne akonormn B 20-m ctonetun. YpoOBHWU oOpraHusauum
XMBOM MaTepuu, u3ydaemble IKOMormen (opraHuam, nonynauus, coobuecTso,
akocuctema, Guocdepa). [Be rpynnbl 3agady M COOTBETCTBYHOLIME WM NOAXOAbl B
COBpPEMEHHOM aKornoruu. (1) N3y4yeHne MexXaH13MOB, onpenensarLwmnx
pacrnpocTpaHeHMe u obunme opraHmamMoB (MONynsAUMOHHBLIA nogxon). (2) WNsydeHwue
NpoTeKawlWmnx C y4acTMeM OpraHnM3mMoB MpPOLIECCOB TpaHcopMauun Bellectsa U
9Heprum B 3KocucTeMax u bBuoccepe (BKOCUCTEMHBIN noaxon). BosmoxHocTn u
orpaHvyeHuss Kaxgoro wu3 noaxopdoB. Ponb TeopeTuyeckux Mmogenen (rmnotes),
SKCMEPMMEHTOB 1 NoneBblX HabnaeHUN.

OpraHmam Kak [OUCKpeTHasd CaMOBOCMPOU3BOAALLIAACA CTPYKTypa, CBsi3aHHas
obmeHOM BeLeCcTB C OKpyxawlwen cpegon. [IBa Tuna 9KOMOrMYECKMX (PakTopoB:
ycnosusi n pecypcsl. ilnanasoH ycnosui (TemrnepaTypbl, BIaXXHOCTWU, CONEBOro coctasa
n ap.), B npegenax KOTOporo BO3MOXHO CyLLEeCTBOBAHWE U Pa3MHOXEHMNE OPraHn3MoB.
Kpuas TonepaHTHOCTU. B3anmogencteue daktopos. MNepexnBaHme HebnaronpuaTHbIX
YCNOBWIA B MOKOALLIEMCS COCTOSHUM.
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OOMeHHble npouecchl, CBA3bIBAOLWME OpPraHnambl CO cpefon. buoreHHble
3NeMeHTbl. 3aBUCMMOCTb OPraHM3MOB OT Pa3HbIX UCTOYHUKOB 3Heprum (PoToTpodbl U
XeMOTPOMbl) U pasHbIX MUCTOMHUKOB Yyrnepogda (aBTOTpodbl W reTepoTpodsbl).
MepBnyHass npogykumsa - 4mctass M BanoBas. [bixaHne pacTeHun. 3amMeHuMble U
He3aMeHuMble pecypcbl. JlumMuTupylowas KOHUEHTpaums HeobxoamMmoro pecypca.
"3akoH HO.JInbuxa". NetepoTpodhbl. MocTynneHne aHeprum ¢ NULIEN N €€ ganbHenLwas
TpaHcopmauma. PauumoH, accummnauma, TpaTtbl Ha OOMEH, pPOCT U pa3MHOXEHME.
MoTpebneHne kucnopoda Kak nokasaTeflb CKOPOCTM obMeHa. 3aBMCUMOCTb obLiero
oBMeHa 1 ero MHTEHCUBHOCTWN OT Macchl Tena. BnvsHue TemnepaTypbl Ha OpraHU3mbl.
OKTOTEPMbI N 3HAOTEPMbI. 3aBUCMMOCTb UHTEHCUBHOCTN OOMEHa U CKOPOCTU pasBUTUS
oT TemnepaTypsbl. [1paBuno "cymmbl TemnepaTyp".

XKunsHeHHble uwmknbl. [lonuumknuyeckue (pasMHOXalLWMecs MHOIOKpaTHO) W
MOHOUMKNUYeckne (pasMHoXarowmeca OOHOKpaTHO) opraHu3mbl. KoHkypeHuus 3a
pecypcbl Mexay pasHbiMu yHKumamuU. Npeactasnenme 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, nonosasi). CBsA3b Mexay pa3mepaMmu opraHM3MoB
M NAOTHOCTLIO nonynsaumn. MNMonynauna B NpOCTPaHCTBE: CrydyanHoe, arperMpoBaHHOe
(nATHUCTOE) M peryndpHoe pasmelleHne ocoben. TeppuTopuanbHOe nNoBeAEHME.
CooTHoLLEeHWe 3aTpaTt Ha OXpaHy TEPPUTOPUM U MOSy4aeMbIX NPy 3TOM BbIrOA.

OuHamunyeckne xapakTepuCTUKM MNONynaAuumn: CKOPOCTb PoCTa YUCHIEHHOCTH,
pOXOaeMOCTb, CMEPTHOCTb, WMHTEHCUBHOCTb MMMUrpauun u amurpauuun. duHamuka
nonynaunmn kak 6anaHc npoTekawLwmx B HeW npoueccoB. PacnpegeneHne cMepTHOCTH
no Bo3pactaM. KoropTHble (OAMHaMmunyeckme) U cratuyeckue Tabnuubl BbDKUBAHWUA
(aoxmTtunda): cnocobbl UX MNOCTpoeHusd. PacyeT oxugaemMon MpPOOOIPKUTENBHOCTU
AanbHerwen XunsHu Ona pasHbiXx Bo3pacTtoB. OCHOBHblE TUMbl KPUBbLIX BbDKMBAHUS
opraHuamoB.  [emorpaduyeckne  Tabnuubl,  y4uTbiBalOWME  MHTEHCUMBHOCTb
pa3MmHoXeHus. OnpeaeneHne koadduumeHTa BocnpomsBoacTea Ro. Bpemsa reHepaunm
1 cnocobbl ero OLEeHKN.

SKcnoHeHumanbHbIn pocT nonynsumm. CKOPOCTb 9KCMOHEHLManbHOro pocrta: eé
3aBUCMMOCTb OT XapakTepuCTMK opraHuama (pasmepa w pgp.), obecneyeHHOCTU
pecypcamu u ycnoeun cpefbl. CTabunbHoe BO3pacTHoe pacnpegeneHve. Pacuyet
CKOPOCTM  3KCMOHEHUManbHOro  pocta nNo  Agemorpadpuyeckum  Tabnuuam.
PenpogyktnBHass CTpykTypa nonynaumn. PasHble Tunbl BO3pPacCTHOW CTPYKTYpbI
nonynAunin n nx cBA3b C AUHAMUKON YNCIEHHOCTU. [uHaMmunka Guomacckl nonynauun.

PocTt HapogoHaceneHus BO BCEM MUpe U B OTAENbHbIX pernoHax. NameHeHve
KPMBOW  BbDKMBAHUS MO  Mepe  OKOHOMWYECKOro  pasBuUTUS WU ynydlleHus
34paBooOxpaHeHus. [leTckaa cMepTHOCTb. Pasnuuma B BO3pacTHOM CTPYKType W
CKOpPOCTM pocTa Nonynsunin pasBuUTbIX U pasBMBaIOLLMXCS CTPaH.

Mpobnema AuHaMWKM YUCNEHHOCTM nonynauun. Jlormctnyeckaa mopgenb
perynsauumn pocta YNCreHHOCTU: NpeanocCbIkn U cnecTBus. OddeKT 3anasabiBaHus U
aBTokonebaHnss 4ucneHHocTn. BocnpousBegeHue aBTokonebaTtenbHOro pexvma B
nabopaTopHbIX aKkcnepuMmeHTax. PakTopbl 3aBUCMMbIE U HE3aBUCUMbIE OT MIIOTHOCTMW.
MuHUManbHbIM  pasmep nonynauuuK, Heobxogumbin  Ona €€  6rarononyyYHoro
cyuwiectBoBaHus. lNMpobnema oxpaHbl pegknx n ncyesarwwmx suaos. KpacHole KHUru.

PasHoobpasne TunoB AvHamMukM nonynsaumni.  Luknuyeckne  konebaHus
YMCMEHHOCTM IPbI3YHOB, 3aKnueobpasHbiX U XMWHbIX. CMeHa MexaHM3MOB perynaumim B
3aBUCUMOCTU OT [LOCTUrHYTOrO YPOBHA u4ucneHHocTwu. [lpeobnagatowmii cnocob
perynsauun  YMCreHHOCTU W MOSMoXeHWe OpraHu3MoB B Uenax nutaHus. Buabl-
Bpeautenn n ux npouvcxoxaeHue. OrpaHuyeHne 4YUCIEHHOCTU BUAOB-BpeauTenen:
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ncTpebutenoHole n perynupyowme mepbl. Mectuuugbl. MocneacTems NpUMeEHeHUs
XNOpOopraHMyeckux NecTUUUaoB: HaKoMNfeHne B BbICLLUMX 3BEHbAX TPOUYECKOM uenwu.
CoBpemeHHble TpeboBaHua Kk nectvumaam. [logaepxaHne YUCNIEHHOCTM BUAOB-
BpeanTenen Ha SKOHOMUYECKN OnpaBAaHHOM ypoBHe. VIcnonb3oBaHMe eCTeCTBEHHbIX
BparoB 4151 KOHTPONMPOBaHUA BUOOB-BpeauTenen.

PasHble Tunbl B3anMoaencTBMi Nonynsaumm n cnocobbl nx BbIABNEHUS.

OTHoweHns "pecypc - notpebutenb" (XUWHUK - >xepTBa). PyHKLMOHanNbHas
peakums notpebutens Ha yBenuMYeHMe KonmMyecTBa pecypca (4ucna  Keprs).
UuncneHHas peakuma notpebutensa Ha Bo3pacTtaHue KonmyecTBa pecypca. "lMoporosas
KOHUeHTpauus" pecypca - MUHUMManbHOE CcoAepXaHue pecypca, [ornyckarwllee
nogaepXaHue crauuoHapHouM (NOCTOSIHHOM) YUCreHHoCTU. W3oknuHa "Hynesoro
npypocta” nonynauMm B MNPOCTPAHCTBE [BYX pPecypcoB (B3avMO3aMEHUMbIX U
He3aMeHUMBbIX).

KonebaHua "xuwHuk - xeptBa". Mogenb Jlotkm - BonbTeppbl. [lonbiTkn
CO3aHUs AKCNEPUMEHTArNbHbIX CUCTEM "XULLHUK - XepTBa". Ponb Murpaumnmn xuwHuka u
XepTBbl B NogAepXaHUM Ux CcocyLlecTBoBaHUSA. BaanMmooTHoweHNa "XULWHKK - xxeptea"
B npupoge. Koaonwouma xuuwHuka wn xeptsBbl. "LleHa" 3awuTbl OT  XMLLHMKOB.
MuwenobbiBaTeNbHOE NOBEAEHNE XMLLHMKOB (NOoTpebuTtenen). MNapasntnam.

KoHkypeHuuns. CooTHOLWeHMe BHYTPUBUOOBOM W MEXBULOOBOW KOHKYPEHLMMU.
TeopeTnyecknin Noaxoa K UsydeHuto KoHkypeHumn. Mogens Bonbteppsl - JloTku - ay3e
N ee orpaHuyeHus. [MpyvHUMMN KOHKYPEHTHOro WCKIoYeHusa (3akoH [ayse) u ero
coBpeMeHHas TpakToBka. CBSA3b MeXay YNCIIOM YCTONMYMBO COCYLLIECTBYIOLNX BUAOB U
YUCNOM MAOTHOCTHO-3aBUCUMBbIX pakTopoB. CocylLlecTBOBaHUE KOHKYPUPYHOLLNX
BMAaoB. CTeneHb 40NYyCTUMOro NepekpbiBaHUSA 3KONOMMYECKMUX HULL.

MyTtyanuam. lNpumepbl MyTyanuama cpefn XMUBOTHbIX, a TakKkKe XUBOTHbIX C
pacteHuamun. Onbinutenn. Mwukopusa - MyTyanuMsm BbICLUMX pacTeHurd u rpubos.
JInwanHmkn.

OnpepneneHve coobuwecTtBa. PasnnyHble noaxodbl K BblAEMNEHUIO U ONUCaHUI0
coobuiectB. CTpykTypa coobuwectB. BugoBoe pasHoobpasne Kak WHTerpanbHas
Xxapakrepuctuka coobuiectsa. NHaekcbl BUOOBOro pasHoobpasuns, nx 3aBUCMMOCTb OT
ynucna BUOOB U COOTHOLLEHUS UX YUCIIEHHOCTEN. PONb KOHKYPEHUUN U XULLHNYeCTBa B
dopMUpoBaHUM 1 NoaaepXaHuM CTPYKTypbl coobuwectB. OCTpoBHblIE coobuiecTBa:
COOTHOLWUEHNE CNyYamHOCTW 3aceneHns ©n  OnoTMYEecKux B3aMMOAENCTBUA B
hopMMpOBaHUN BUAOBOro coctasa. PacxoxaeHne aKonormyecknx HUW B coobLuecTse.
OcHOBHble TUMbI 3KOMOro-LeHotTudecknx crtparermm no J1.I.PameHckomy n @.[panmy:
BMONEHTbI (KOMNETUTOPbLI), NATUEHTLI (CTPECC-ToNepaHTbl) U AKCNNepeHThl (pyaepansi).

OunHamuka coobwectB BO BpeMeHu. [lepBuMYHblIE U BTOPUYHBIE CYKLIECCUM.
KnumakcHble coobuiectBa. VIameHeHnss BMOOBOro pasHoobpasus B XOA4e CYKLECCUMW.
CBa3b Mexay npoOAYKTUBHOCTBIO M pasHoobpasmem. YCTOMYMBOCTb COOOLLECTB.
JlokanbHasa n obLias ycTonumBoCTb. HapylueHne CTpyKkTypbl COOBLLECTB No4 BIIMSIHUEM
aHTPONOreHHbIX BO3aencTeun. PaspaboTka mep no oxpaHe 6uopasHoobpasus.
JKocmcTeMa Kak (PyHKUMOHanNbHaa v CTPYKTypHas eamHuua duocdepsl. KpyroBopoT
BUOreHHbIX aNemMeHToB. TPyAHOCTU OnpeaeneHns rpaHunL, 9KOCUCTEMbI: HeCcOoBNageHue
NPOCTPAHCTBEHHO-BPEMEHHbBIX  MacwTaboB  KPyroBOPOTOB  pPa3HbIX  3rEeMEHTOB.
OrpaHudeHHOe 4ucno OGuoreoxmmmndecknx QyHKUNMn. BO3MOXHOCTb UMHTEerpanbHou
OLEHKN (PM3MOMOrMYyeckon akTUBHOCTU 6Honblunx rpynn opraHuamoB. OCHOBHblEe
yHKUMOHAsbHbIE TPynnbl OpraHM3MoB B akocucteme. [lpoayueHTbl, KOHCYMEHTbl U
peayLeHTbl. YCNOBHOCTb rpaHnLbl Mexay KOHCYMeHTaMun 1 pegyueHTamu. buotpodbl n
canpoTpodbl. buomacca wn npogykuus. JiumMuTMpoBaHWe NEpPBUYHOM MPOAYKUMMK
pasnUYHbIMU dakTopamu (ocBeLweHHOCTbIo, TemnepaTtypowu, BNaXHOCTbIO,
KOHUEHTpaumMen OMOreHHbIX 9femMeHToB). YTunusauus nepBUMYHOM MpPOAyKUMKM B
Tpochmnyecknx uensax. MNactbuwHaa n getputHas nuuesble uenu. Tpoduyeckas ceTb n
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Tpodhnyeckne ypoBHU. MNMupammnga npoaykumn. Perynauusa otaenbHbIX YpoBHEN "CHU3Y"
n "ceepxy". Tunbl 3KOCUCTEM.

YyeHne o 6uocoepe. Ponb B.U.BepHagckoro. CTpykTtypa n mMaTepuanbHbIN
cocTtaB buocdepbl. PyHKUMN Bruochepbl. IBonoums drocdepbl. IKOMNOrns Kak Hayka.
[MpegmeT, NOHATUSA, CTaHOBIIEHUE Kak Hayku. MeToabl. QKonornyeckoe MoaenupoBaHume.

Mpupogononb3oBaHve, Uenb M 3agayv,  BuAbl  NPUPOOONONb30BaHUA.
PaunoHanbHoe W HepauuoHanbHoe npupoaonosib3oBaHne. MoTuBbI M npaBuna
HepaunoHanbHOro NPUPOaoNobL30BaHKUS.

3akoHbl b. KommoHepa. NpupoagHble pecypcebl. Nx knaccudpukauus.

AHTpOMNOreHHble BO3AeNCTBUS Ha Buocdepy u e€ 3awmrta. [lerpagaumns >XMBOTHOIO U
pactTuTenbHoro mmpa. 3awmta 6uonornyeckmx coobuiects. KpacHble KHUMM, kKagacTtpbl
BMonorn4ecknx pecypcos.

3arpsa3HeHne aTMoCcgepHOro Bo3ayxa, UCTOYHUKN, 9KONOrn4yeckne nocnencrems
3arpsisHeHust atmocdepsbl. 3awmTta atmocdepbl. 3arpsasHeHme rmgpocdepbl, UCTOYHUKN
n nocnencTeus. 3awmTa rugpocdepbl. AHTPOMOreHHbIe BO3AENCTBUS Ha MOYBY.
3awunTta noys.

NMpumepHbIe BONPOCHI K 3K3aMeHY:

1. NoHATUE O MOHUTOpPWHTIE, ero TUMbl. bUonornyecknin MOHUTOPUHT, ero POPMbI.

2. lNoHAaTne o Grnoakkymynauuun. bBuoymHoxxeHne, GUOKOHLIEHTPMPOBAHME.
3konornyeckoe oboralyeHue.

3.MoHATre 06 akonornyeckom aktope. Knaccudpmkaunsa nx. MHTEHCMBHOCTb 4ENCTBUS
dakTopoB. ONTUMYM, MUHUMYM, MaKCUMyM. DKOformyeckas BaneHTHOCTb.

4.3akoH JInbunxa. Jlumutupyrowme(orpaHnymsatoime) paktopbl. 3aKOH TONEPaHTHOCTH
LWendopaa.

5.CBeT kak 3aKkoHOMepHO-nepuoanyecknin aktop. doTonepmos, ero saHa4yeHue.
KopoTkogHeBHbIE U ONIMHHOLHEBHbIE (POPMbI XXUBOTHbLIX U PACTEHUIA.

6.Y®-nsnyyeHne, HEOAHO3HAYHOCTb €ro AencTeuns. JlloMmHecueHUns, ee Buabl,
MexaHn3mMbl AencTBud. brno- n xemunommHecueHUmsa. Tunbl U MEXaHWU3M OENCTBUA.

7. TepmanbHbIn hakTop. TepmanbHble CTpecchl. [pynnbl XMBOTHbIX, 06nagatrowmx n He
obnagaroLmx TeNTOKPOBHOCTLIO.

8. NoHATHe 0 TennooTgade n Tennonpoaykunn. Tepmoperynaumnsa TeNTOKPOBHbIX
(dbmsmyeckme, puranonorndeckne n BUOXMMMYECKME MEXaAHN3MBbI).

9. BnaxHoCTb Kak akonornvyeckum goaktop. AganTuBHbIE rPynnbl pacTeHUN K bakTopy
BMNaXXHOCTU. AganTaumm XXMBOTHbIX K (0akTopy BIIaX>XHOCTH.

10.MoHATNE 06 3KONOrMYECKON HULLE.

11 MNoHATHe 0 XnsHeHHoM hopme. CyLLecTByOLWME Knaccudukauuu.

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

14.PoxgaemMocTb 1 CMepTHOCTb. VI3MeHeHre YMcneHHoCT! nonynsaunm Bo

BpemeHu. KpuBble BbbKMBaHUA. Jlornctudeckasa kpmeasi.

15.IoHATNE O KOHKYpeHUUKn ee Tunbl. KOHKypeHTHoe uckntodeHune. MNpobnema guHaMmmkm
YUCIIEHHOCTU XUBOTHBLIX. OB30p Teopuin, 06 BACHAIOLLNX NPUYUHBI AUHAMUKN
YUCIEHHOCTU XNBOTHbLIX (Ha NpuMepe Hacekombix). Moanduumpyouime u
perynupytoLime haktopbl UISMEHEHUS YNCIIEHHOCTN OPraHn3MoB, MOLENN UX
B3aMMOOENCTBUA.

16. JTonormyeckasa CTpykTypa nonynsauuu.

17. 'eHeTn4yeckas cTpykTypa nonynaumi lNpeacraBneHne o «nonynAumMOHHbIX BOSHAX».
18. Cunakonorus. NpeagmeT nccnegoBaHui 3Toro pasgena akonoruu. MNoHsatme
«BroLeHo3», ero NPoCTpaHCTBEHHO-BPEMEHHAs xapakTepuctuka. Bugosoe

pa3Hoobpasne Kak OCHOBa HOPMasnbHOro PyHKLMOHMPOBaHNA BuoLeHo3a. Tunbl cBs3en
B BmoueHo3se.
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19.MoHATna o6 akocmucteme m GuoreoueHose, NX NPUHLUNNANBHBIE XapaKTEPUCTUKM.
dyHKLMOHamNbHbIE cocTaBnsLwme akocucteM. oTok aHeprun. [omMeocTas aKOCUCTEM,
€ro Tunbl.

20. Uwuknuyeckme npoueccbl B akocucteme. Cykueccuu, UX TuMbl, MeEXaHU3Mbl
peanusauun. MNMoHATME O KNMMaKCHbIX coobLecTBax.

21. lNoHATME 0 NpoAyKTUBHOCTU. [NepBuYyHas n BTopuyHasa NpoayKTUBHOCTL. [upamuabl
yuncen, Guomaccol, IHEPrun.

22. bnocoepa, ee ctpyktypa. PyHKumnmn 6uocdepsl. CoBpemMeHHas cTpaTermst oxXpaHbl
npupoabl.

23. Cpepa obutaHus. NoHsaTne 06 akonorndyeckom cakrope.

24. Knaccudmkaumsi U MHTEHCUBHOCTb AENCTBUS 3KONornyeckmx pakropos. ONTumMmym,
MUHUMYM, MAKCUMYM. DKONOrm4yeckasi BareHTHOCTb.

25. 3akoH Jlnbuxa. Jiumutnpyiowmne akropsl (orpaHuydmBatome) aktopbl. 3aKoH
TonepaHTHocTu Wendopaa.

26. [Npu3HaKM 1 ypOBHU OpraHu3aLnn XXMBoM MaTepum.

27. XMMUYECKNIN COCTaB XMBOro BellecTBa. Tunbl NUTaHUA XXNBbIX OPraHN3MOoB.
MeTabonunam XumBbIX OPraHNM3mMoB.

28. TemnepaTypa Kak aKosiorn4eckum paktop. Tepmoperynayus.

29. BnaxHoCTb Kak akonormyeckum akrtop. AganTuUBHbIE rpynnbl paCTEHUN K dpakTopy
BNaXXHOCTU. AJanTauunm XXMBOTHbIX K (pakTopy BNaXXHOCTM.

30. CseT Kak akonornyeckuin pakrtop. dotonepmoa n ero 3HayeHue.

31. lNoHATME 0 Xn3HeHHon opme. CylecTBytowme Knaccmmkaumm.

32. Monynauns Bnaos (onpegeneHune, ctaTU4eckue nokasartenu nonynsauum).

33. luHamunyeckune nokasaTtenu Nnonynaumn.

34. Perynaumst YUCNeHHoCcTn Nonynsumn. JKonorndeckme crpaTermm BbKMBaHUS
nonynaumn.

35. CuHakonorus. lNpegmeT uccrnegoBaHnn 3Toro pasgena akonorun. MNonatne
«BroueHo3», ero NPoCTpaHCTBEHHO-BPEMEHHas XxapakTepuctuka. Bugosoe
pa3Hoobpasne kak OCHOBa HOpMarnbHOro yHKLMOHMPOBaHNSA BuoueHo3a. Tunbl cBs3en
B OuoueHo3e.

36. CTpyKkTypa U oyHKUMOHUPOBaHUE akocuctem. [oTok aHeprun. FlomeocTas
3KOCUCTEM, ero TUMbl.

37. dnHamuka akocuctem. [NprupoaHble 9KOCUCTEMBI.

38. brnonoruyeckas npoayKTMBHOCTb akocucteM. MNMupammabl Yncen, Gnomaccel,
SHepruu.

39. bnocdepa, e€ cTpykTypa, PyHKLMMU, CBONCTBA.

40. KpyroBopoT BeLLecTB B 6muocdepe.

41. MNpupogHble pecypcbl, MOTUBbLI PaLNOHaNbLHOro NPUPOAONOSIb30BaAHUS.

42. NMpaBnna paumoHansHOro Npupoaononb30BaHuS.

43. PayunoHarnbHoe npupoaonorib3oBaHue 1 oxpaHa Npmpoabl.

44. AHTpOnoreHHoe BO34enCcTBME Ha Bruocdepy.

45. Jkonornyeckne NnocnencTBms 3arpasHeHns atMocdepHoOro Bo3ayxa.

46. Jkonorn4yeckne NnocnencTBus 3arpsasHeHnsa rmgpocaepsl.

47. CoBpeMeHHble npoLecchl Agerpagauumn pactTuTesribHOro 1 XXMBOTHOMO MMpa U 3awmta
BuoTmnyecknx coobLLecTs.

48. Cuctema ctanHgapToB B 06M1acTn Npypoaononb30BaHNSA U OXpaHbl NPUpoabI.

49. CoxpaHeHune 6ruopasHoobpasus. KpacHble kHurn. NpupogHble kagacTpbl.

50. Ocobo oxpaHsieMble NPUPOSHbLIE TEPPUTOPUN.

51. [loHATME O MOHUTOPUHrE, ero TUMbl. BUONOrMYeckUn MOHUTOPWYHT, ero PopMbl.

Nureparypa:
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KpuTepumn oueHKn 3HaHMI NPeTeHAEHTOB Ha NOCTYMNJSIeHMe B acCNUpPaHTYpy

Bannbl Kputepun

81-100 6annos 1. TonHo packpbITO coaep)xaHne matepuana B o6béme
nporpaMmmbl BCTYNUTENBHOIO 3K3aMeHa B acrnvpaHTypy.
2. YETKo 1 NnpaBUNbHO AaHbl ONpeaeneHnst N packpbiTo
cogepxaHue martepuana.

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

4. CchopmMmMpoBaHbl HaBbIKM NCCNenoBaTENbCKON
OeATenbHOCTH.

61-80 6annos 1. PackpblTo OCHOBHOE coaepkaHue maTepuana B
00bEMe nporpaMmbl BCTYNUTENbHOMO 9K3amMeHa B
acnupaHTypy.

2. B oCHOBHOM npaBunbHO AaHbl onpeaeneHns, MOHATUS.
4. MaTtepunan nusnoxeH HENOSHO, NPY OTBETE AONYLLEHbI
HETOYHOCTM, HapyLleHa nocneoBaTenbHOCTb
nanoxeHus. [lonyuweHbl HebonbLINE HETOYHOCTN NPU
BbIBOJAX U MCNOMb30BaHUN TEPMUHOB.

5. lNMpakKTnyeckme HaBbIKWM HETBEPAbIE.

41-60 6annos 1. YCBOEHO OCHOBHOE CoaepXXaHue matepuana, Ho
N3NOXEHO hparMeHTapHoO, He Bceraa nocrnenoBaTeribHo.
2. Onpenenenus 1 NOHATUS AaHbl HE YETKO.

3. [JonyLleHbl OWMBKN NpY NPOMEXKYTOYHbIX
MaTemMaTU4eCKuX Bblkragkax B BbiIBOAAX.

5. MNpakTnyeckne HaBbIKn cnabble.

0-40 6annos 1. OcHOBHOE coaepkaHue y4ebHOoro matepmana He
pacKpbITO.

2. He gaHbl oTBEThLI HA AOMONHUTENbHbIE BOMPOCHI
npenogasaTens.

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

4. OTCyTCTBYIOT HaBblKM UCCRe0oBaTENbCKOMN
0eaTenbHOCTH.

Mporpamma BCTYNUTENBHOMO UCMbITaHUS 0000peHa peLleHmemM Y4eHoro coBeta Meauko-
Buonoruyeckoro akyneteTa (npotokon Ne 4 ot 23.03.2017 r.).
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