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1.MMporpamma BCTyNnUTENbHOro 3K3aMeHa B acCrupaHTypy
no HanpasneHuto 06.06.01 bBuonornyeckne Hayku

Mpodumnb (cneunanbHocTb) Buodunsnka

MpeameT n 3agaun 6uocdmsmkn. bBronornyeckne n usmMonormyeckne npoLeccsl
3aKOHOMEPHOCTU B XMBbIX cucTtemax. MeTtogonornyeckme BOMNPOCHI BOUMOGUIUKN.
NcTtopus pas3Butust otevectBeHHON OGuodmanmkn. OCHOBHblE OCOBGEHHOCTU KUHETUKU
Buonornyecknx npoueccoB. OnnucaHne gUHaAMUKN BUONOTMYECKMUX NPOLLECCOB Ha A3blKe
XUMUYECKON  KuHeTukn. Martematunyeckne wmogenu. 3agadm  MaTtemMaTuyeckoro
mMogenupoBaHus B 6uonormn. OOWMEe NPUHUUNBI MOCTPOEHUS MaTeMaTU4ecKmx
mogenen 6Guonornyecknx cuctem. [loHATME agekBaTHOCTM MOAENU peasibHOMY
obbekty. [duHammnyeckme mogenn 6Guonormyeckmx npoueccoB. JIMHeENHble "
HenuHenHole npoueccbl. CTaumoHapHble COCTOSIHUS  BMONOTMYECKUX  CUCTEM.
MHOXeCTBEHHOCTb  CTaUMOHapHbIX  COCTOSAHMW.  YCTOWYMBOCTb  CTaLMOHapHbIX
coctosHun. Mopenu TtpurrepHoro Tuna. [lMpumepbl. CunoBoe M napameTpudeckoe
nepeknoyeHne Ttpurrepa. [uctepesuncHole sasrneHus. KonebaTenbHble npouecchbl B
buonorun. BrivsHue TemnepaTtypbl Ha CKOPOCTb peakuui B BMONOrM4Yeckux cuctemax.
B3anmMocBA3b  KMHETMYECKMX W TepMOAMHaMU4Yeckux  napameTtpoB.  Ponb
KOH(POPMaLMOHHbIX CBOMCTB BuononumepoB. MembpaHa kak YyHMBepcasibHbIN
KOMMOHEHT ©Ouonormyecknx cuctem. PasButne npencraBneHMnm O CTPYKTYPHOWM
opraHusauun membpaH. XapakTepucTuka MemOpaHHbIX 6enikoB. XapakTepuctuka
MeMbpaHHbIX NUNUAoB. [uMHaMuKa CTPYKTYPHbIX 3NeMeHTOB MembpaHbl. bernok-
nunugHble B3anmoaencteuns. Boga kak coctaBHoOM aneMeHT GuomembpaH. MoaenbHble
MembpaHHble cucteMbl. MoOHOCION Ha rpaHuue pasgena das. bucnonHble membpaHsbl.
MpoTeonunocombl.  DUINKO-XUMUYECKME  MeXaHU3Mbl  cTabunusauun  membpaH.
OcobeHHOCTN a30BbIX NepexogoB B MeMOpaHHbIX cucTemMax. BpawartenbHasa wu
TpaHCASUMOHHAA NOABUMXHOCTL dhocchonununaos, donun-gnon nepexoqsl. [NogBuMXHOCTb
MeMbpaHHbIX 6enkoB. BrnvsiHne BHELWHMX (3KONMOrMyeckmx) akTopoB Ha CTPYKTYPHO-
dYHKUNOHasbHbIE XapaKTepucTukm buomembpaH. [NoBepXHOCTHLIN 3apsg MeMOpaHHbIX
CUCTEM; NMPOUCXOXOEHNE INEKTPOKMHETUYECKOro noTteHumana. fsneHve nondpusaumm
B MembpaHax. CBoboaHble paguvkanbl Npu LEenHbIX peakuusix OKUCIEHUa NvnuaoB B
MeMbpaHax u Apyrux KneTtouyHbix cTpykTypax. ObpasoBaHue cBobGOAHbLIX paavKanoB B
TKaHsIX B HOPMe W Mpu natonorndyeckux npoueccax. Ponb akTuBHbIX (hopM Kucnopoga.
AHTUOKCMAAHTBLI, MexXxaHu3M UX Owuonoruyeckoro gencteBusi. EctecTBeHHble
aHTMOKCUOAHTbl TKaHenh n nx buonornyeckasa ponb. OCHOBHbIE TUMbI COKPATUTESbHbIX
M NOOBWXHBIX cucTeM. MonekynspHble MexaHuU3Mbl MOABMXHOCTU  BenkoBbIX
KOMMOHEHTOB COKpaTUTESbHOMO annapata Mblw. MpuHuunebl npeobpasoBaHUs aHepPrnm
B MEXaHOXUMWYECKUX CUCTeMax. TepMOAMHaMU4yeckue, 3HepreTudeckne U
MOLLHOCTHbIE  XapaKTepPUCTUKN  COKpaTUTESbHbIX  cuCTeM.  DYHKUMOHMPOBaHWE
nonepeYvyHonosIocaTon Mbllubl NO3BOHOYHbIX. Mogenu Xakenu, HdewepeBckoro, Xvnna.
lopmoHanbHas peuenumda. ObWwme 3aKOHOMEPHOCTM B3auMMOAEWCTBUS NUraHaoB C
peuenTopamn; paBHOBECHOE CBA3bIBaHWE rOPMOHOB. Porib CTPYKTYpbl NnasmaTnyeckomn
MembpaHbl B npouecce nepefadnM  ropmoHanbHoro curHana.  Peuentop-
ornocpenoBaHHbIN BHYTPUKIETOYHbIM TpaHcnopT. [lpeacraesneHns o uMTonnasMeHHo-
agepHom  TpaHcropte. MeTtoabl  uccnegoBaHWA  rOPMOHarbHbIX — pPeLenTopoB.
CeHcopHag peuenuus. Npobnema conpsikeHust Mexay nepBuYHbIM B3anMOLENCTBUEM
BHELLUHEro CTMMyna C peuenTopHbiM CcybCcTpaToM U reHepauven peLenToOpHOro
(reHepaTopHOro) noteHumana. OOWwue npeacTaBNeHNa O CTPYKType W (pyHKUMM
peuenTopHbIX KreTok. MecTo peLenTopHbIX npoueccoB B paboTe CEHCOPHbIX CUCTEM.
B3anmopgencTeme KBaHTOB C MOMEKynaMu. JBOSOLMS BOSTHOBOMO NakeTa un pesynbTaThbl
demnTocekyHaAHOW cnekTpockonuu. MNMepBuyHble hoToxmmmndeckne peakummn. OCHOBHbIE



ctagum  dotobuonornyeckoro npouecca. MexaHnambl  POTOOBMONOrMYECKNX U
doTtoxmmmyecknx crtagmn. KuHeTuka doToxmmmnyecknx npoueccoB. [lpobnema
pasgeneHns 3apsagoB M NepeHoca JnekTpoHa B MNepBUYHOM  (hOTOOBMOMNOrMYeckom
npouecce. Pornb  3MeKTPOHHO-KOH(POPMAUMOHHbBIX B3anMogencTsuin.  Agantaums,
YCTOMYMBOCTb M HAOEXHOCTb OMONOrMYECKMX CUCTEM Pa3HOro YPOBHSA OpraHusauumn:
KNeToK, opraHM3mMoB, nonynsuui. PasHoobpasne oTBETHbIX peakuui MHANBUAYYMOB B
KNeToYHbIX aHcambnax wu nonynauuax. Knaccudukaums Bosgencteun. Cnabble
(dboHOBLIE)  BO3gencTBMs.  Kocmumuyeckne ©n nepuogumyeckme  BO3OEUCTBUS.
EcTecTBeHHbI pagmaumoHHbIn (OOH U ypoBEHb pafoHa B cpeae. MNpobnema 030HOBOM
Ablpbl. AM-U3ny4eHns KOCMUYECKNX N 3E€MHbIX UCTOYHMKOB. MarHuTHble nons ConHua,
3Be3q, ranaktuk n gpyrux obbvektoB BceneHHow. LIMknbl CONHEYHOW akKTMBHOCTU, KX
BNusiHMe Ha 3emnto. CeeT 1 Broputmbl. bruonornyeckune vacol. [JencTtBne onTMHECKOro
nanydyeHus. dotocmHTes B Mope. [NpnyMHbl IMMUTUPOBAHUS NEPBUYHON MNPOOYKUUN.
doTomHrIMbupoBaHue u doToagecTpykuma. PoTtoperynsaumss  pocta  pacTeHus.
OnTunyeckne CBOMCTBA NIUCTBEB BbICLUMX PACTEHUA U CNeKTpasibHble MeTOAdbl OLEHKU
YHKUMOHANBLHOMO  COCTOAHUA  (OOTOCUHTETUYECKOro annaparta. [encteue YO-
nanydyeHus. MonekynsapHoele MmexaHuambl potonospexaeHns OHK npu gencteun YP-
N3NyyYeHns 3Konormyeckoro pAuanasoHa. KrnetodHnble cuctembl penapauum  OHK.
doTonoBpexgeHme K oTopeakTuBaums MuKpoopraHmamoB. KombuHMpoBaHHOEe
AeNCTBME U3NYyYeHUS pasHbIX ANWH BOSMH Ha KNeTky. ®epMmeHTaTMBHas peakTuBauus.
MonekynsapHble  MexaHusmbl  genctBusa  gotonmasbl.  Obwaa  dusndeckas
XapakKTePUCTMKA  UOHUBUPYIOLUMX  U3nydyeHun.  UsnydeHuss Kak  MHCTPYMEHT
nccnegoBaHUn CTPYKTYpbl M CBOWCTB Mornekyn. [amma- u peHTreHOBCKWE ny4du.
PeHTreHOCTPYKTYPHbI  aHanua, JnyyeBas  YNbTpaMUKPOMETPUS,  pagnaunuoHHO-
XUMUYeckne Metogbl. YnbTpaduonetosoe u BugmMmoe usnydeHus. CnekTpockonusi B
YO un Bugumon obnactu. JlasepHasi CNEKTPOCKOMNWUSA, WUCCreaoBaHUE 3MEeKTPOHHO-
BpalLlaTesibHbIX CNEKTPoB, (OTOXMMUYECKME MeToabl uccrenoBaHund. MHgpakpacHoe
nanyyeHne, WHgpakpacHas cnekTpockonus. Papguouactotel: CBY, YBY, BY, Hu.
MukpoBonHoBas cnekTpockonus, cnektpockonua JIMNP, AMP, ananektpuyeckas
CMNEeKTPOCKONUs, MeToAbl 3NEeKTPONpPOBOAHOCTU. Wcnonb3oBaHuMe pasnu4yHbIX BUOOB
N3NyyeHnn B MeguuMHEe, TEeXHWKe U CenbCKOM  X03ancTBe. EcTecTBeHHbIN
pagvaumnoHHbIN POH M YPpOBEHb padoHa B cpeae. [pobnema o3oHoBOW Abipbl. IMU n
OMI1 KocMn4eCcKnx U 3eMHbIX UCTOYHMKOB. MarHuTHble nonsa ConHua, 38e3[, ranaktuk u
apyrmx obbektoB BeceneHHon. Linknbl CONMHEYHOW aKTUBHOCTU, UX BNUSHNE Ha 3eMnto.
CgeT 1 6uoputmbl. Buonornyeckmne vacel.

Mpodumnb (cneunanbHoCcTb) Buoxumums

Mpeomer wn 3agaum OGuonormyeckon xumumn. [lpupoaHble  Guomonekynbi:
OCHOBHbI€ Knaccbl, CTPYKTypa U OYHKLNN.

AMWHOKNCIIOTbI — CTPYKTYpa, BGuomeauumHcKoe 3HayeHne. AMWUHOKUCIOTbl —
CTPYKTYypHble 6noku 6enkoB. Knaccudgukaumsi amMMHOKUCIIOT MO MOMSIPHOCTU U MO
Buonormyeckomy 3HayeHuo. HectaHgapTHbIE aMUHOKUCAOTBI U UX 3HaveHne. Pusmko-
XMMUYEeCKne ceoncTea ammHokucnoT. ObpasoBaHne NnenTULHbIX CBA3EN.

Benkn. buomeanumHckoe 3HaveHue 6GenkoB. [lepBuyHas CTpykTypa 6Gernkos.
BTopnyHaa cTpyktypa 6enka M ee Tunbl. ONEMEHTbl CYNnepBTOPUYHOM CTPYKTYpbI.
[lomeHHasa cTpykTypa 6enkoB. TpeTuyHas cTpykTypa 6enka. AKTUBHbIN LLEeHTP 6enkoB n
CMOCOBHOCTL K cneunduyeckoMy B3aMMOAEWCTBMIO C fnuUraHgaMm Kak OCHOBa
Guonornyecknx dQyHKuMn GenkoB. YeTBepTMYHAs CTPYKTypa, KOOMnepaTUBHOCTb
YHKUMOHUPOBaHUA npoTomepoB. CBsA3W, OTBETCTBEHHble 3a (POpMUPOBaHME
CTPYKTypbl 6enka. MNMpocTbie n crnoxHble 6enkn. Knaccudukaums 6enkoB no yHKUMUSAM.
dubpunnspHele n rmobynapHole 6enkn. Cemenctea 6enkoB. PU3MKO-XMMUYECKME
cBoncTtea 6enkoB. MeToabl BblAENEHUSA N O4YMCTKN BENKOB.



®depmeHTbl U Mx BGuomegumumHckoe 3HadeHune. KodakTopbl OepMEHTOB: WMOHbI
MeTannoB N koepmMeHTbl. Knaccudpukauma epMeHToB M HOMeHKnaTtypa. EanHuubl
aKTUBHOCTU doepMeHTOB. CneundunyHocTb depmeHToB. dakTopbl, onpeaenstowmne
aKTMBHOCTb  (pepMmeHTOB. ®depmeHTaTUBHaAs KMHEeTUKa. 3aBMCUMOCTb  CKOPOCTU
epMeHTaTUBHOM peakumm OT KOHUeHTpauuun cybctpata. YpaBHeHne Mwuxaanuca-
MeHTeH. OnpeaeneHune napametpoB Km 1 Vmax. BnusHue temnepatypbl u pH cpegpl.
NHrmbuposaHne n aktmBauus gpepmeHToB. [oHATMEe 06 obpaTumom M HeobpaTMMom
NHrMbnpoBaHun. MexaHn3Mbl KOHKYPEHTHOrO, HEKOHKYPEHTHOro, GeCKOHKYPEHTHOrO,
CMELLaHHOro 1 cybCcTpaTHOro MHrMbmpoBaHna. MexaHnam bepMeHTaTMBHOMO KaTtanmsa.
OHeprus akTusauumn pepmMeHTaTUBHbLIX MPOLLECCOB (MO0 TEOPUM NEPEXOAHOr0 COCTOSAHNUSA
OnpwuHra). dakTopbl, obecneumBatome apeKkTMBHOCTb (PepMEHTATMBHOMO KaTtanusa:
conmxeHne ©n opueHTauus; HanpsbkeHne wn - gedopmaums  (MHAYUMPOBaHHOE
cootBeTcTBME). MOHATNE O KUCNOTHO-OCHOBHOM UM KOBarieHTHOM kaTanuse. Perynauus
aKTMBHOCTN epmeHToB. OCHOBHblE NyTU perynsaumMmM akTMBHOCTU (HEePMEHTOB.
N3meHeHne KoHueHTpauun depMeHTa B KreTke nyTeM perynsuMm CKOpOCTU ero
CMHTe3a UM pacnaga. WHaoykums w  penpeccuss  depmeHToB. [lpeBpalyeHue
npodepMeHTOB B aKTUBHbIE (hepMeHTbl. PerynaTopHble hepmeHTbl. Annoctepuyeckmne
depmeHTbl.  [lpuHUUNBLI  annoctepuyeckon perynsaumn. Perynauma no  npuHuMny
obpatHon cBa3n. KoBaneHTHas wmoaudukaums depmeHToB. AOCOPOUUOHHBLIN  1©
accounaTUBHO-OMCCOLUMATUBHBIN  MEeXaHU3Mbl  perynsumMm akTMBHOCTU  (DePMEHTOB.
MHOXeCTBEHHble  MoOriekynspHble  opMbl  depMeHToB. KomnapTmeHTanusauus
depmeHTOoB. N30depmeHTbl (M303nMbI). Mcnonb3oBaHne (epmMeHTOB B MeguuMHE U
dapmauum.

AKTVMBHble OMOMONEKyNbl: BUTaMWHbI, TOPMOHbI. Buroxmmudeckne yHKLMM
BUTAMMHOB, UX MeTabonuyeckn akTUBHblE (POPMbl, BUTAMWUHBLI KaK NpeaLleCTBEHHUKN
KobepMeHTOB, porib B perynauun obmeHa Bellects. BogopactBopyMble BUTAMUHBI, UX
KopepMeHTHble popMbl M pornb B MeTabonusme. XXnpopacTBOpMblE BUTAMUHbI, UX
yyactue B meTabonuyeckux npoueccax. ABUTAMUHO3bI.

"OpMOHbI. QHAOKPUHHBIE B3aUMOCBA3W. ['MnoTanamyc - KOOPANHUPYIOLNIA LIEHTP
9HOOKPUHHOM cucTtembl. CBoMCTBA ropMOHOB. Knaccudukaumsi ropMOHOB MO CTPYKTYpe.
O6pasoBaHue NonMnenTUaHbIX TOPMOHOB N3 HEAKTUBHbLIX NPeALLIeCTBEHHUKOB. YPOBEHb
FOPMOHOB B KPOBW U BpeMS UX XM3HWU. CBA3bIBAHWE FOPMOHOB CO Cheumuyeckumm
peuenTopamn. Y4vactme BHYTPUKINETOYHbIX BTOPUYHLIX MOCPEOHUMKOB B OEWCTBUM
rOPMOHOB. Y4YyacTue UMKINNUYEecKoro ageHo3nHMoHodocaTta B ENCTBUM agpeHanuHa.
["OpMOHanbHas perynaumsi CUHTe3a 1 pacnag rimkoreHa.

®dusmonormyeckn  BaxHble  yrneBodbl. buomeauumHCKoe — 3HayeHue U
knaccudpukaums yrnesogoB. CtpoeHue n csonctBa. OCHOBHble yrrieBOAbl MULLMK, KX
nepeBapuBaHune B XXenyaodHO-KULLIEYHOM TpakTe.

OyHkuMmM 1M obmMeH  nunuaoB.  PU3MOMOIMYECKNM  BaXHble  NUNUAbI:
buomeanumHckoe  3HavyeHne M knaccudmkaumsa.  CTpykTypa W CBOWCTBA.
lMepeBapuBaHne nUNMOOB B  XKENyAOYHO-KULWEYHOM TpakTe. XWUIOMUKPOHbI W
nunonpoTeunHsl. JlunonpoTenHnunasa, ee porb.

O6wwme NpuHUUNLI OpraHu3auMu KrnetoyHoro metabonuama. Pasbl U cTagum
meTabonuyeckux npouecco. CybkneToyHas nokanuaaums n oCobeHHOCTN NpoLEeCccoB
katabonmama u aHabonuama. Ponb BbICOKO3HEPreTUYEeCKUX COeAWHEHUN B
mMeTabonuame u yHKuMn kneTkn. ATP Kak BaXHEWLWUN akKyMynsaTop M UCTOYHUK
3Heprun. buomembpaHsb!.

Metabonuam yrnesogoB. LleHTpanbHble nyTn kaTabonuama yrneBodoB.
Mukonua, ero aHepreTudeckun 6anaHc, perynauus, GuomeguumHCKoe 3HayeHue.
Cragum  rnukonu3a. AHa’pobHbIN M a’dpobHbI  rnukonua.  OkucnuTenbHoe
AekapbokcunuposaHue nupyeaTa. Uukn Kpebca: nocnegoBaTenbHOCTb  peakuumn,



XapakTepuctuka oepMeHTOB, ero posb Kak reHepatopa Bogopoda Ansd AblXxaTerbHOou
Lenn MUTOXOHAPUN. SHepreTnyeckas aEKTUBHOCTb OKUCNIEHNSA MOMEKYIbI MHOKO3bI.

MeHTO30(hoCctaTHbIN NyTb. OKUCNUTENBHBLIN U HEOKUCIUTESbHBIN 3Tanbl 9TOro
nyTn. BuocuHTE3 rnoko3bl (MIOKOHEOreHe3) M3 HeyrneBOAHbIX NpeaweCcTBEHHMKOB.
PeuunpokHas perynsaums rnukonusa W rroKoHeoreHesa. B3avmocBasb rnvkonmsa B
MbILILAX W rrokoHeoreHesa B neyveHn (umkn Kopu). Metabonuam rnukoreHa. Ponb
pasnu4yHbIX NyTen obMeHa yrneBodoB B perynsaumm ypoBHS OKO3bl B KPOBW.

BruosHepreTuka. Bruonornyeckoe oKuncreHve n oKucnuTenbHoe
docdopunmpoBanHne. OkucneHne nupysata u LMK TpUKapOOHOBbLIX KMCAOT Kak obLume
nytm katabonuama yrneeBogoB, NUNNAOB, amuHokucnoT. OkucneHwe cybeTpaTos
depmeHTamu MUTOXOHOPUMN. MepeHoc 3I1IEKTPOHOB, oKucnuTernbHoe
docopunmpoBaHme n CUHTE3 ATO. CTpykTypHas opraHusaums
9NEKTPOHTPAHCMOPTHON  UEenn  BHYTPEHHENW  MUTOXOHAPUANbHOW  MeMOpaHbI.
KOMMNOHEHTbI 3f1IEKTPOHTPaAHCNOPTHON uenu. KomMnnekcbl 351eKTPOHTPAHCNOPTHOW Lenu
M WX MHIMOMTOPbLl. MexaHu3aM COMPSKEHUS OKUCNEHUA U PocdhopunnmpoBaHus.
XemumocmoTtmnyeckaa teopuss Mutyena. OkucneHve BHemmutoxoHapuanbHoro NADH B
9NEeKTPOHTPAHCMNOPTHON LEenu Mnpu yd4actum cybcTpaTHbIX YENHOYHBLIX MeXaHW3MOB.
TpaHCNOpPTHbIE CUCTEMbI BHYTPEHHEN MUTOXOHAPWANbHOW MeMOpaHbl. [blXxaTenbHbIN
KOHTPOSIb KaK OCHOBHOW MeXaHuU3M perynsumm  COMPsDKEHUS  OKUCIIEHUS W
dochopunmpoBaHus. KoadhdpmumneHnT P/O. PasobuieHne OKMCNEeHUs n
docopunmpoBaHms. TOKCUYHbIE POPMBI KACITIOPOAA U reHepUpYoLne UX UCTOYHUKM.
3HayeHne cBobogHOpaaMKanbHbIX NpoueccoB B (PU3MOMOrMM U NATONOrMU KINETKW.
[eToKkcuMKkaums akTMBHbIX (opM kucropoda. depmeHTaTMBHas W HedepMeHTHas
aHTUOKCUAAHTHbIE CUCTEMBI.

MeTabonuam nuMnuaoB. [-OKUCNEHWE XWMPHbBIX KUCNOT. TpaHCnopT auusibHbIX
rpynn B MUTOXOHAPWUW. JOHepreTvka npouecca OKUCMEHUS XKUPHbIX  KACIIOT.
O6pasoBaHue KeTOHOBbLIX Tefl. BUOCMHTE3 XUMPHBIX KUCNOT. Ponb manoHun-KoA n ero
obpasoBaHne wun3 auetun-KoA. MynbTUEPMEHTHbIA KOMMIIEKC CUHTa3sbl XUPHbIX
kncnot. NocnegoBaTenbHOCTb peakuu CUHTE3a XUPHbIX KMCNOT. Perynaums cuHTesa
XWPHbIX KMCROT. ManbMUTUHOBAs KMCNOTa Kak OCHOBHOM MPOAYKT AEWCTBUS CUHTa3bl
XWUPHbIX KUcnoT. MpefcraBneHne o nytax obpasoBaHUs NpoaykToB ¢ bonee ASIMHHOM
YyrnepoaHoW  Uenbl,  HEeHACbIWEHHbIX  XXWPHbIX  KUCMOT,  auunruuepuHoB,
rnuuepodoconmMnnaos. dusnonormyeckoe - 3HadeHue pe3epBUpPOBaHUS "
MOOMIM3aLMn XKNPOB B XXMPOBOW TKaHW.

O6bmeH ©0enkoB W aMUMHOKMCIIOT. AMWHOKUCAOTbI - KOHEYHble MNpPOaYKThI
nepesapuBaHuns 6enkos. Katabonnam ammHokucnoT. [lesaMmHnpoBaHMe aMuUHOKUCIIOT,
ero Tunbl. OkucnutTenbHoe Aes3aMmunHWpoBaHwe, okcuaasbl L- u  D-amunHoKucHoOT,
rmytamartaermgporeHasa. TpaHcamuHupoBaHue, PYHKUNOHUPOBaAHME
aMuHoTpaHcepas, nupugokcansgocdart - KohepMeHT B TpaHCaMUHA3HbIX peakuusix.
KonnektopHas dyHKUMA rrnytamata B MmeTabonuyecknx notokax asorta. [nytamar kak
rMaBHbIM AOHOP aMWHOTPYNMn B peakumsix nepeammHupoBaHms. OCHOBHbIE MYTU
HenTpanu3auun ammuaka. Limkn moueBuHbl. [JekapOoKkcunupoBaHME aMWUHOKUCIOT WU
obpasoBaHne OWOreHHbIX amMWHOB (TMCTaMWH, TPUMNTaMUH, CEPOTOHUH, ramma-
aMmmHoMmacrnsHasa kucnota), ux 3HadeHue. OCHOBHble NyTU BGUOCUHTE3a 3aMEHMMbIX
aMWHOKUCNOT.

OBMeH HyKNeoTUO0B N HYKITEMHOBBLIX KACIOT. KaTabonmam HyKNenHoBbIX KACMOT,
NYPUHOBBLIX M MUPUMWONHOBBLIX HykneoTnaoB. KoHeuHble npoaykTbl NpeBpaLleHui
a30TUCTbIX OCHOBaHWK, HapyleHne nx obmeHa. AHabonnam HykneotTngos. Perynaums
npoueccos aHabonmMama HyKneoTUaoB.

HyknenHoBble KUCNOTbl. CTPOEHUE HYKMEMHOBLIX KUCAOT WU UX (PyHKUMW.
MypuHOBLIE 1 NMMPUMUOMHOBBIE ~ OCHOBaHMs.  YrneBOAHblE  KOMMOHEHTbI.
MoHoHykneoTnabl. HykneosnamoHo-, an-, TpudocdaTsl. MpyHUMN
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KOMMemMeHTapHOCTU n ero Guonornyeckas ponb. Pennukaums, atanbl cuHTeda OHK.
Benkn n bepmeHThI, yyacTeyowme B pennukauun. OcobeHHOCTU pennukaumm y npo- u
aykapuoT. TpaHckpunuusa n npoueccuHr PHK: atanbl, pepmeHTbl. OTnnums npouecca
TPaHCKPUNUMKM Yy NPOKapuUOT U 3dykapuoT. DyHKUMOHaNbHas 3HAYMMOCTb OTAEMbHbIX
yyactkoB AHK. 'eH, unctpoH, onepoH. MNMpuHumnel perynaumm TpaHckpunuuun. dakropsbl
TpaHckpunuun. Xpomocombl. CTpykTypa xpoMmatuHa. buocuHtes 6enka, ero OCHOBHbIE
aTanbl. AKTMBUPOBaHWE amMuHOKUCNOT. TpaHcnopTHble PHK. AmuHoauun-tPHK-
cuHTeTasbl. MaTtpuyHas PHK u reHetudeckunm koa. Pubocombl M mMX CTPyKTypa.
PubocomanbHas PHK. Ctagun 6uocnHtesa 6enka. MocTpaHCRALMOHHBIA NPOLECCUHT.
AppecoBaHHbIV TpaHCcnopT 6enkoB.

Mpodumnb (cneunanbHOCTL) Pusnonorna u GUOXMMUA pacTeHUU

®usunorma pacteHnin - Hayka o6 opraHusauumn n KoopanHauumn yHKLMOHAIbHbIX
CUCTEM 3eNleHOro pacTteHusi. PU3NKO-XMMUYECKUIA, IKOSTOrMYECKUA N 9BOSNOLUNOHHBIN
acnekTtbl puamonormm pacteHuin. Ee 3agaya - no3HaHWe 3aKOHOMeEpPHOCTEeM
XN3HeesaATeNnbHOCTU pacTeHU, packpbiTUe MOMEKYNAPHbLIX OCHOB CITOXHbIX (OYHKLUIA 1
MEeXaHMU3MOB MX perynsaunm B cucTemMe Lienoro opraHmama.

MeTogonornyeckne OCHOBbI putouanonornm. PeaoykunmoHnU3M, opraHvumsm u
WHTErpaTtMaM Kak noaxodbl K W3YYeHU XuBbIX cucteMm. CoyeTaHune pasnuyHbIX
YPOBHeEMN nccrnegoBaHud (cybkneTouHbIN, KNeTOYHbIN, OpraHN3MeHHbIN,
BMoLEeHOTUYECKMI) KaK Heobxoaumoe ycnoBue nporpecca (uanonorum pacTeHun.
Cneuundunyeckme metonbl PUTOMOU3NONOMMU KaK HaYKMK.

O6bekT M3MOMNOrMM pacTeHMW - IJYKAPUOTHbLIA OPraHM3M, OCYLLECTBNSAOLNNA
doToTpodHbIN 06pa3 xun3HN. Cneundurka obmMeHa 3eneHbiX pacTeHNN N0 CPaBHEHUIO C
ApyrMMn  obbekTamn,  xapakTepusyrowmMmmcs  (POTOTPOMHbIM  06pa3oM  >KU3HW.
KocMmuyeckas ponb 3eneHOoro pacteHus.

OTanbl pasBuTUa puU3nonorMm pacTeHnn, nx ceda3b ¢ obWKUM passuTnem dmuonormm
N C NpakTukon. OTevyeCTBEHHbIE LLKOSIbI (PU3N0oroB pacteHnn. Pnsnonorusi pacteHnn
- TeopeTuyeckass OCHOBa pacTeHMEeBOACTBA WM HOBbIX OTpacrneh OMOTEXHOMOrMu.
dusmonornyeckme OCHOBblI  MPOAYKTMBHOCTM  pacTeHuh. [naBHble npobnembl
COBpPEMEHHOM (PUTODOU3NONOTUM.

KneTka kak opraHMsM W Kak 3reMeHTapHasi CTPyKTypa MHOrOKI€TOYHOro
opraHmama - cpaBHeHue dyHkumn. Cneumdumnyeckne ocobeHHOCTU PacTUTENbHON U
XXMBOTHOW KIeToK. ABTOTPOMPHOCTb N reTepoTPOdIHOCTb.

CTpyKTypHass opraHuMsaumsi KneTku - OCHOBa ee OUOXMMWYECKOW aKTUBHOCTU U
PYHKUMOHUPOBAHUSA  KaK LIENOCTHOW >KMBOWM CUCTEMbl. JBOMOUUSA  KIIETOYHOM
opraHusauun Ha NpuMepe CpaBHEHUSI NPOKAPUOTHOM U 3YKapUOTHOM KIETKM.

MembpaHHble cUCTEMBbI KMEeTKM U MeMOpaHHbI MPUHUMN ee opraHusauuu.
CTpyKkTypa n cBorcTBa buonornyecknx memobpaH, nx ponb B KneTtke (MPOHULAEMOCTb,
CUCTEMbI aKTMBHOrO TpaHcnopTa, OWMOCUHTE30B M MNPOUECCUHra MaKpOMOSEKyn).
Mogenn CTpyKTypHO-PYHKUMOHANbLHON opraHm3auun membpaH. buoxmmuyeckas wu
PYHKUMOHaNNbHaA pasHOKa4eCTBEHHOCTb MeEMOpPaH.

OCHOBHbIE CTPYKTYPHbIE 3NEMEHTbI 3YKapUOTHOM KIETKN.

Apnpo, ero opraHmszaumMs M (PyHKUMOHMpoBaHMe. [eHeTuyeckun annapaTt
pactutenbHon knetku. [lnactugbl n  mMutToxoHApuW. [MNOTE3bl NPOUCXOXAEHUSNA
KNeToyHbIX opraHenn. Bsaumogencrteve  A4epHOro,  MUTOXOHAPWUAIBHOMO U
XNOPONMAacTHOro reHomMoB. [BOMHOW FeHETUYECKUIM KOHTPOSb 3a CMHTE30M OEenkoB B
xnoponnacTtax U MUTOXOHOPUSIX.

Mnasmanemma. OHOonnasmartudeckas ceTb, annapaTt [onbopKWM, MuKpoTena
(MepoKkcUcoMmsbI, FIIMOKCUCOMBI, NIM30COMbI U Op.), BaKyosiM, UX CTPOEHWE U OCHOBHbIE
YHKUMN.

LinTockeneTt, 0COBEHHOCTM €ro CTPoeHUs B CBA3M C BUONOrM4ecknmMm OyHKLNAMM.
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CTpoeHue KNeToYHOW CTEeHKW, ee XUMWUYECKUA COCTaB U OCHOBHble (PYHKUUK
(3awmTHaga, onopHas, PyHKLMM B MOpdoreHese, TpaHcnopTe u Aap.).

PU3MKO-XMMUYECKME CBONCTBA NPOTONa3Mbl U UX UBMEHEHUS B XXU3HEHHOM LUKIE
KNeTKu.

®PyHKUMOHArbHbIE  B3aMMOLEUCTBUA  pasfMyHbIX  OpPraHoMaoB  KMETKU,  UX
N3MEHEHUS B KNETOYHOM UuKNe 1 npu ee audpdepeHumnaunn. PerynatopHble CUCTEMBbI
Knetkn.  BHyTpukneTtouHble  dakTtopbl  perynsuun  obmeHa:  BGMoxmmu4deckume,
reHeTnyeckme, membpaHHble. Perynauua c yvacTmem BTOPUYHBIX MECCEHXEPOB.
KomnapTmeHTaumsa katanuTuydecknx cuctem m metabonumyeckunx poHAOB Kak OauH U3
MEXaHU3MOB perynsumm KneToyHoro metabonuama.

dusmonornyeckas ponb AbixaHnsa. Cneunduka gblXxaHNa y pacTeHUN.

PasBuTve npegctaBneHUMn O MpupoAde MEXaHU3MOB M O MYTHAX OKUCIUTENbHO-
BOCCTAHOBUTESbHbBIX MpeBpalleHnin B KreTtke. Katanutmyeckne cuctembl OblXaHusi
(oermgporeHasbl, OKcMaasbl, OKcUreHasbl, Kapbokcunasbl, TpaHcdepasbl W ap.).
MexaHn3mbl akTMBauun Bogopoaa cybctpaTta n MonekynsipHOro KUCropoaa.

MuTtoxoHapun. Wx cCTpyktypa uW  QyHKUMK. WIdaMeHeHune ynbTpacTpyKTypbl
MUTOXOHAPUN B 3aBUCUMOCTU OT (PYHKLMOHANBHOIO COCTOSIHUS OpraHn3ma.

lMyTn OKMCNEHNA OpraHMYecKMx BELLECTB B KneTtke. YHudwukaums cybctpaTtoB
AbiXxaHus. MexaHuM3M akTuBauuu OblXaTenbHbIX CyObCTpaToB, NMYTU WX BKIOYEHUA B
npouecchl BMONOrMYeCcKoro OKUCNEHNS.

OcCHOBHblE NYyTM AuUCCUMUNALMK  yrneBodoB. [1eHTO30MOHO-(hocdaTHbIN MyTb
OKWUCIIEHMUS TNIOKO3bl U €ro posflb B KOHCTPYKTUBHOM OOMeHe KNneTkW. [MuMKonmTuyeckuni
NyTb OKUCIEHUSA; OCHOBHbIE CTaguMW.

Mmukonua. Lnkn Kpebca. muokcanatHbin umkn. MexaHmuambl perynsunm LMKnoB.

ONEeKTPOHTPaHCNOPTHasA Lenb MUTOXOHAPUN: CTPYKTYpHas opraHusaums,
OCHOBHbIE KOMMOHEHTbI, NX OKUCIIUTENbHO-BOCCTAHOBUTESbHbIE MOTEHLMATbI.
KomMnnekcbl NnepeHOCYMKOB 3NEeKTPOHOB. ArbTEPHATUBHOCTbL KaTanmnTU4ecknx
MEeXaHU3MOB BMOMNOrMYeCcKoro OKUCNEHNS.

OxkucnutensHoe hocdopunupoBaHne. EANHCTBO aneMeHTapHbIX SHePreTUYecKnx
npoLeccoB B xu1BoK npupoge. PochopunmpoBaHme Ha ypoBHe cybcTpaTa u
dochopunmpoBaHme B abixaTesribHon Lenn. OCHOBHbIE MOMNOXEHUS
XEMMOCMOTUYECKON Teopumn conpsikeHns Mutdena. MembpaHbl Kak CTPYKTypHas
OCHOBa BUO3HepreTUYECKNX NPoLLEeCCoB. TpaHCchopMaLmnsa SHEPrN Ha CONpsiratoLLmnx
MembBpaHax. INeKTPo-XMMNUYECKUIN NoTeHUMan -asmxyLlas cuna pocdhopmnmpoBaHmns.
Perynauunsa anekTpoHHOro TpaHcnopta n ocopunnpoBaHus.

AbixaHve Kak ueHTpanbHoe 3BeHO obMeHa BeLLeCTB. 3HaYeHne OblXaHus B
KOHCTPYKTMBHOM MeTabonumame. CBA3b C Apyrnmu yHKUMAMM KneTku. JbixaHne pocTta
N OblXaHne nogaep>KaHus.

KonnyecTBeHHble NokasaTtenu rasoobmeHa (nornoweHne Kucnopoaa, BelaeneHme
YINEeKNCNOTbl, AblXaTenbHbIA KOIMDULMEHT 1 Op.).

Perynaumsa gbixaHmsa. 3aBUCMMOCTb AbIXaHUSA OT BHELUHUX W BHYTPEHHMUX
drakTopoB.

PasButne ydeHma o  oTocumHTe3e. WcTtopudeckoe  3HayeHue  paboTt
K.A. Tumnpsasesa.

CywHocTb M 3HaveHne goTocmHTe3a. OOulee ypaBHeHMe OTOCUHTE3a, ero
KOMMoHeHTbl. Ponb oTOCMHTE3a B npoLeccax 3HepreTMyeckoro M nracTuyeckoro
obmeHa pacTuTenbHoro opraHmama. POoTOCMHTE3 Kak mnpouecc TpaHcdopmaumm
3HEeprumM CcBeTa B 3JHEPIN0 XMMUYECKMX cBA3en. MacwTtabbl ¢oTocMHTETMYECKOM
aesTenbHoCTN B brnocdepe.

Qsontouna buocdepbl U POTOCKHTES.

CTpykTypHasa opraHmsauus potocMHTeTMYeckoro annaparta. CTpoeHue nucra Kak
opraHa (bOTOCMHTE3a, U3MEHEHNSA B OHTOreHese. XnoponnacTtbl. OCHOBHbIE 3N1EMEHTbI



CTPYKTYpbl XfioponfiactoB (OgBovHass membpaHa, MaTpuKC, Tunakouapl, rpaHbl).
OHTOreHes xmnoponnacTtoB.

OBONIOUMSA CTPYKTYpPbl (POTOCMHTETUYECKOrO annapara.

[MUrmMeHTHble cUCTEMbl (POTOCUHTE3NPYHOLLMX OPraHn3MoB. Xropodunsibl. Xumnyeckas
CTPYKTYpa, CnekTpanbHble cBoucTBa. OtgenbHble  npeactaBuTenu  rpynnbl
xriopodpunnos.  PacnpocTpaHeHve  XNopounnoB  cpeau  pasfuyHbiX  rpynn
opraHmamoB. PyHkumm xnopodunnos. OCHOBHble aTanbl OGUOCMHTE3a MONEKYnbI
xnopodwnna. Xnopogpunn-6enkosble KOMMMEKChI.

®dukobunuHbl.  PacnpocTpaHeHue, XMMUYeckoe  CTPOeHue,  crekTpasbHble
ceonctBa. Ponb B poTOCUHTESE.

KapoTuHonapbl. Xummyeckoe cTpoeHune, csonctea. CnekTpbl nornoweHns. GyHKkumnm
B poTOCHHTESE.

Perynauma OGuocmHTe3a nurMeHToB. 3aBUCMMOCTb OWMOCUHTE3a MUIMEHTOB OT
WHTEHCUBHOCTWN N KadecTBa cBeTa, cHabxeHns CO2, 02 1 MUMHepanbHbIMU 3fIEMEHTaMM.
fBneHve xpomaTnudeckon agantauuu.

®PyHKUMOHANbHOE WM 3JKOMOrMyeckoe 3HavyeHue CrnekTpasibHO-pasfMyHbiX ¢opM
NMUIMEHTOB Y (POTOCUHTE3NPYIOLLMX OPraHU3MOB.

MepBuyHble npoueccbl (POTOCUHTE3a. JNEKTPOHHO-BO3OYXAEHHbIE COCTOSIHUS
NMArMEHTOB  (CMHIMEeTHoe, TpunneTtHoe). Tunbl  Ae3akTMBauunm  BO3OYXAEHHbIX
coctoaHun.  dnyopecueHums. MexaHuU3Mbl  MUrpauumM  SHeprmm B CUCTEMe
POTOCMHTETUYECKMUX MUTMEHTOB.

MpencrtaBneHne o (oTOCMHTETUYECKON eauHULE. AHTEHHble  KOMMSEKChI.
PeakumoHHbIE UEHTPbl, MOLENN WX CTPYKTYpHOM opraHm3aumn. [lpeobpasoBaHue
3HeprMm B peakuMoHHOM ueHTpe. OKUCNUTENbHO-BOCCTaHOBUTESbHbIE NMpeBpaLleHus
xnopodunna peakuMoHHOro LeHTpa.

ONeKTPOH-TpaHCnopTHass  uenb  OTOCMHTE3a, npupoda €€  OCHOBHbIX
KOMMoHeHTOoB. [lpeacrasneHne o cOBMeCTHOM (PYHKLUMOHMPOBaHUN OBYX POTOCUCTEM.
AP dekTbl OMepCcoHa. OcHoBHble yHKUMOHaNbHbIE KOMMeKCbl
anekTpoHTpaHcnopTHon uenun - ®C1, ®C2, untoxpom be/f KOMNNEKC; UX CTPyKTypa U
dyHKunn. ObpasoBaHMe COEQUHEHWUA C BbICOKUM BOCCTAHOBUTESbHbLIM MOTEHLMANOoM.
Cucrtembl (pOTOOKMCIIEHUS BOAbI U BblAeNeHnsa Kucnopoda npu potocuHTese. Yyactue
XWUHOHOB, uuTOXpoMoB, Cu- n Fe-nNpoTengoB B peakuusix TpaHcrnopTa 3SMeKTPOHOB.
LiInknnyeckne n HeuuKknnu4eckmne noTOoKN SNIEKTPOHOB, CUCTEMbI PErynsumu.

doTodocdhopunupoBaHue. XapakrtepucTtuka OCHOBHbIX TMMNOB
poToOCHOPUNMPOBaAHUS - LMUKITUYECKOrO, HELMKIIMYECKOro, MNCEeBAOUUKITUYECKOrO.
MexaHn3M conpsiKeHUsa 3NeKTPOHHOro TpaHcnopTa n obpasoBaHus ATO.

TemHoBasi ctagus potocmHTesa. CBA3b OTOCUMHTETMYECKOW accumunaumm C02 c
doToxuMmyeckumm  peakumamu. [pupoga nepBUYHOro akuentopa  YrneKkUCroTbl.
Xnmunam peakuumn umkna KanbBuHa, ero knioyesble pepMeHThl. [epBuYHbIE NPOAYKTbI
doToCnHTE3a, X npeBpalieHns. PereHepaums akuentopoB CO2. [NepBMYHbLIN CUHTES
yrnesogoB. dotogbixaHme. Lnkn Xatua-Cnaka-Kapnunosa. OcobeHHoctn Cs- n Cas-
pacteHmn n CAM-tun metabonuama.

B3anmocssasb (poTOCUHTE3a M NPOLLECCOB YCBOEHMS a3oTa. PyHKUMOHaNbLHas porsb
xnoponnacta. NoTokn metabonnToB B XIIOPONSIacT U U3 HEro.

kornornss poTocmHTe3a. 3aBUCMMOCTb (POTOCMHTE3a OT BHELLUHUX YCMOBUA U
COCTOSIHMS opraHu3ma. BnusHue Ha ¢pOTOCUHTE3 TemnepaTypbl, YCHOBUA OCBELLEHMS,
CoAepXaHusa  YrmeKUCnoTbl, YCMOBUMW MUHEpParbHOrO MUTaHUs, BOAOCHAOXeHUS.
KoMmneHcaumMoHHaa Toyka npu POTOCUHTE3E U ee 3aBUCMMOCTb OT OCOBEHHOCTEW
opraHnama. ACCUMUIISILMOHHOE YNCHO.

doTocMHTE3 KU o06Was nNPOAYKTMBHOCTb pPaCTUTENbHbIX OPraHU3MoB W UX
coobuectB. POTOCUHTE3 B OHTOreHese pacTeHusd. Teopusi (HPOTOCMHTETMYECKOM
NPOAYKTUBHOCTW.

KynbTypa pacTteHuii B YCNOBUSIX UCKYCCTBEHHOIO OCBELLEHUA U MpU NOBbILEHUN
KoHueHTpaumm CO02 n 02. POTOCUHTE3 B YCNOBUAX MPOMBILLIIEHHON (PUTOTPOHUKN U B
3aMKHYTbIX CUCTEMaX Xn3HeobecneveHns.

Isonouna poTtocnHTesa. XeMocuHTes. bakrepuanbHbii OTOCKMHTES.

3HayeHne BoAbl B XU3HEOEATENbHOCTUM pacTeHUn. PacTeHns n KpyroBopoT BOAbI
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Ha 3ewmne.

MonekynapHas CTpykTypa un dwusndeckme CcBOWCTBa BoAbl. Bsaummopgencreue
Monekyn Boabl u ©uononumepos, ruapatauma. CsobogHass M cBA3aHHas BoOAa.
dusnonormyeckoe 3HavyeHne pasnuyHbIX pakumim Boabl B pacTeHUN.

OCHOBHblE ~ 3aKOHOMEPHOCTM  MorfnowleHuss  BoAabl  kneTtkon.  HabyxaHue
BMOKONOMAOB, OCMOC - ABMEHWS, Nexallune B OCHOBE MOCTYNMeHNs BOAbl B pacTeHue.
TepmoguHamuyeckue nokasaTtenu, onpegensiowme nosegeHue BOAbl: aKTUBHOCTb
BOAbl, XMMWYECKUM noTeHuman, BoAHbIM noTeHuman. CocTaBngawwme BOAHOMO
noTeHuMana: OCMOTMYECKMA MOTeHuuan, MaTpuUyHbIM noTeHumarn, noTeHyunan
AasneHus. [paguMeHT BOAHOrO noTeHUMana Kak ABWXKyLWasi cuna MocTynneHna u
nepensmXeHNa BoAbl B cUCTeMe "no4vBa-pacTteHne-atmocdepa”, B KneTkax, TKaHAX u
LeriomM pacTteHuu.

MexaHnam nepeaBwkeHuss BoAbl NO pacTeHuto. [yt GnvkHero u panbHero

TpaHcnopTa. [Bwxkywme curnbl BOCXOASALLEro Toka BOAbl B pacTeHun. BepxHun u
HWKHUA KOHUeBble aBuratenn. KopHeBoe [aBneHwe, MexaHu3M ero passutua wu
3HayeHMe B >KMU3HM pacTeHun. HaTsaxeHve BOObI B cocydax; 3HayeHue cun
MONEKYNSPHOroO cuenneHns.
BbligeneHne Boabl pacteHnem. ['yTtauma, TpaHcnpauus. dusmonorndeckoe 3HayveHue
3TuX npoueccoB. Konn4yecTBeHHble MnokasaTenu TpaHCnupauun: WHTEHCUBHOCTD,
NPOAYKTUBHOCTb, TPaHCNUPALMOHHBIA KOSMPMOUUMEHT. YCTbUYHAA U  KYTUKYNsSpHas
TpaHcnmpaums. CTpoeHue YCTbUL M MeXaHU3Mbl WX [OBWKEHWN, BNUsSHUWE CBeTa.
YCTbMYHOE W BHEYCTbUYHOE perynupoBaHue TpaHcnvpauun. BnusiHne BHELWHUX
dakTopoB (cBeTa, TemnepaTypbl, BMAXHOCTM BO3dyxa W TMOYBbl W Ap.) Ha
WHTEHCUBHOCTb TpaHcnpaumn. CyTOYHbIN X0 TpaHcnMpauuu.

Okonorusa BogoodbmeHa pacteHmnn. OcobeHHOCTM BOAOOOMEHA Y pacTEHNIN pasHbIX
aKosormyeckmux rpynn (kcepodutoB, Me30MUTOB, MMrpoduToB, rasiouUToB) U NyTU
aganTtaummn pacTteHun K BogHOMY aeunumty.

Ponb pacteHun B KpyroBopoTe MWHepasribHbIX 3reMeHTOoB B 6Buocdepe.
MoTpebHOCTb pacTeHun B aneMeHTax MuHepanbHoro nutaHus. CopepxaHuve U
COOTHOLLUEHNE MUHeparbHbIX 3fIEMEHTOB B MNOYBE M B pacTeHusiX U pakTopbl, WUX
onpegensiowme. Knaccudbukaumm 2nNeMeHToB, HeobXoauMbIiX Ans  pacTeHUMn.
OcHoBHast yHKLMS MIOHOB B MeTabonname: CTPYKTypHasi U Katanutudeckas.

[Mo4yBa Kak MICTOYHUK MUHEparnbHbIX 3N1IEMEHTOB. TBepaasa dpasa no4vBbl, NOYBEHHbIN
pacTBOp, COCTaB M CTPYKTypa NOYBEHHOIO MOrfoLLaoLLero KoMmnekca.

KopeHb Kak opraH nornoweHns MUHeparnbHbIX 3NIEMEHTOB U BOAbl, 8 TaKKe MeCTo
cneundunyecknx cuHTe3oB. Cuctema B3aMmonencTans "KopeHb-noysa”. POCT KOpHS Kak
OCHOBa MOCTYMMNEHNA MUHEParbHbIX 3NIEMEHTOB.

BnwkHuin  TpaHCnNopT MOHOB B TKaHAX  KOpHA.  Cumnnactudeckum wm
anonnacTtuyecknn nytn. [daneHnn TpaHcnopT. Bocxopsdilee nepeaBumkeHne BeLLECTB
Nno pacTeHuo: NyTU U MexaHu3Mbl. [lepepacnpegeneHve u peyTunusaums MOHOB B
pacteHun. [locTynneHne wn npeBpalleHnsa WOHOB WU AbixaHue. BsaumocsAsb
MUHeparnbHOro NUTaHUs C npoLeccamm pocTa U pasBuUTUS PacTEHUN.

MexaHn3m nornowieHna noHoB. Ponb npoueccoB anddysum mn agcopbumm, mnx
xapaktepuctuka. [MoHATMS BOAHOro cBOBOAHOro npocTpaHcTBa M [JOHHAHOBCKOro
cBOOOAHOrO NPOCTpPaHCTBa. TpaHCMOPT WMOHOB 4Yepes3 nnasmaTudeckyto membpaHy.
lMaccmBHbIM  NepeHoC. AKTUBHbIA  TPaHCMNOPT MOHOB (MEPBUYHBIA U BTOPUYHbLIN
aKTUBHbIN TpaHcnopT). YpaBHeHne HepHcTa. [BuXyliMe cunbl TpaHCNopTa WMOHOB U
dopMbl NoTpebnsemon aHeprnmn. MexaHnambl TpaHCNoOpTa MOHOB Yepe3 MeMbpaHbI:
AT®a3sbl, peaoKc-Lenun, NOHHbIE KaHasbl, NOPTEPHbIE CUCTEMbI (CUMMNOPT, aHTUMOPT,
YHUMOPT).

KuHeTnka npoueccoB MOrnoweHns. Yyactme MemObpaHHbIX CTPYKTYp KMIeTKu B
NnorfoweHnn 1n KomnapTMmeHTaumMm moHoB. Ponb Bakyonu. NuHoumTo3. B3anmocsasb
NMpoLEeccoB MOIMOLEHNss BeLeCTB KOPHEM C APYIMMW  (PYHKUMSAMW  pacTeHus
(apIxaHmem, POTOCUHTE3OM, BOAOOOMEHOM, ODMOCUHTE3aMKN, POCTOM U Ap.).



duanonornyeckasa n Guoxmmmyeckasa posie OCHOBHbIX 3IEMEHTOB NMUTaHUS.

A30T 1 ero 3HadyeHue B XXM3HU pacTeHnin. KpyroBopoT asoTa B npuposae. NCTouHnKu
asoTa ana pacteHnn. Cumbuotmyeckass ukcaumss  MONEKYNsApHOro  asoTa.
CTpykTypHas 1 yHKUMOHanNbHass XapakTepuctuka HuTporeHasbl. MwuHeparnbHble
opMbl a3oTa, ucnosnb3dyemble pacteHnemM. PepMeHTHble CUCTEMbI, yyYacTByloLine B
YCBOEHUM HUTPATOB, perynsauma ux cuHTe3a W akTMBHOCTU. Bunoxumwundeckue nytm
accuMunaumMm  ammmaka B pacteHun. CuHTe3 aMUMHOKMCIIOT, aMugoB, peakuuu
nepeamMnHMpoBaHns. 3anacHble W  TPaHCMOPTHble (POPMbl  MUHEpanbHOro U
OpraHuM4yeckoro asoTa, HakoMnfeHwe HUTpaTtoB B TKaHAX. KpyroBopoT asota no
pacTeHuto.

A30THbIN OOMEH M ObixaHue. A30THbLIN 0OMeH M POTOCUHTE3: B3aMMOOENCTBME
a30THOrO Y YrrnepoaHoro rnOTOKOB; POSb NEPBUYHbLIX peakunin OTOCUHTE3A B YCBOEHUU
OKWCIEHHOro a3oTa.

Cepa. OcHOBHble COeOWHEHWA cepbl B pacTeHUW, UX Porib B CTPYKTYPHOW
opraHuMsaumMm KneTkn, ydacTue B OKUCIUTESNIbHO-BOCCTAHOBUTENbHbLIX peakuusiXx.
NcTouHunkn cepbl ang pacteHus. MexaHn3Mm BOCCTaHOBNEHUA CynbdaToB, OTAerbHble
aTanbl npouecca, PepPMEHTHbIE CUCTEMbI.

docop. 3HadyeHne pasHbix TUNOB drocopcoaepalimx COEOUHEHUI B KNETKe.
MocTynneHne docgopa B KIETKY, NyTU €ro BKNOYEeHUss B o0OMeH. Yyactue
coeguHeHun, cogepxawmx docdop, B 00pasoBaHUM  KNETOYHbLIX  CTPYKTYp,
epMeHTHbIX cuctem. Makpoaprudeckue coeavHeHna docdopa, UX porib B
3HepreTMyeckom obmeHe.

Kanuin, ero 3HayeHne B obmMeHe pacTUTENbLHOro opraHuama. BnuaHue kanus Ha
dun3myeckme cCBOMCTBaA MNpoTonnasMbl, Ha PEpPMEHTbI yrneBogHoro obmeHa, cuMHTE3
O6enkoB n gp. Ponb kanua B nogaepXaHun MOHHOro 6anaHca B TKaHsX, B npoueccax
ocmMoperynauuu.

Kanbumin. CTpykTypoobpasoBaTesibHas posib Kanbuus. Yyactve B obpasoBaHun
KNeToYHOW CTEHKU, NogaepXXaHuu CTPYKTYPHOWN LeNIOCTHOCTU MeMbpaH 1 perynauum mnx
npoHuLaemocTn. PerynatopHasa posib Kanbuus.

MarHun. ®opmbl  yyactma MarHma B MmeTabonuame. MarHui B cocTaBe
xnopodunna. Yyactne B peakuusix nepeHoca doccaTtHbIX rpynmn, B popmMmpoBaHum
PYHKUMOHAIbHO-aKTUBHbIX KNETOYHbIX CTPYKTYP.

MukpoanemeHTbl. [lpeactaBneHns O ponyv MUKPOSNIEMEHTOB B MeTabonuame
pacteHnin. MeTannbl Kak KOMMOHEHTbl MPOCTETUYECKMX TPYNnn U KaK akTuBaTopsbl
depMeHTHbIX cuctem. OCOBEHHOCTM MOCTYMMEHUS MUKPOINEMEHTOB B pacTeHus.
duanonornyeckasa posb xenesa, Meau, MapraHua, monubaeHa, unHka, 6opa u opyrmx
MUKPO3ISIEMEHTOB. Y4acTue MUKPOINEeMEHTOB B (POPMUPOBAHNN N PYHKLIMOHUPOBAHUN
3NEeKTPOHTPAHCMNOPTHLIX Uenen POoTOCUHTE3a U AblXaHUs, B a30THOM W YrreBOAHOM
obmeHe, B pOCTOBbIX Npoueccax n opyrnx peakumsx metabonmsma.

BooHas, necyaHas n noYBeHHasd KymnbTypbl, WX MpUMEHeHue B duU3nonornm
pacteHnin. [MutatenbHble cMecu. DUBNOMOMMYECKM KUCIbIE U PU3MONIOTMYECKN
OCHOBHble conu. Baaumopgencteme WOHOB (aHTaAroHW3M, CUHEPrnsMm, aggauTUBHOCTD).
dunsmonormyeckme 0CHOBbI NPUMEHEHUST yaobpeHuin. MnaponoHmka.

3HauveHne pabot [.H.MpanuwHukosa wn [0.A.CabuHuHa B co3gaHMmM Teopuu
MUHEpPanbHOro NUTaHUS.

KopHeBoe nuTaHne Kak BaXHenWun dakTop ynpaBneHus MpoayKTUBHOCTLIO U
Ka4yecTBOM ypoxas. [eHoTunuyeckue pasnuuna B MUHeparibHOM MNUTaHUU pPasHbIX
BMOOB U COPTOB.

MoHATME O BOCXOASAWEM M HUCXOASWEM TOKax BeLWeCcTB B pacTEHUN.
MepeaBuxeHne opraHM4ecknx BewecTB. bnmxkHui n ganeHun (pnoamMHbIN) TpaHCcnopT
acCUMUIIATOB.

TpaHcnopTHble hopMbl BelLecTB. BO3MOXHbIM MeXaHU3M 1 perynaums gornosmMHOro
TpaHcnopTa. 3aBUCMMOCTb TpaHCnopTa BeLWecTB OT TemnepaTtypbl, BOAHOIO pexuma,
MUHEpPanbLHOro NUTaHUS.



[OHOpHO-aKuenTopHble B3aMMOOENCTBUA W pPOfib  TPAHCMOPTHbIX CUCTEM B
NHTerpaumm uamonormyecknx PyHKUNN LLesioro pacTeHus.

OnpepenerHne noHatTuM "poct" un "paseutme" pactenHun. [lpobnema pocta wu
pas3BUTUA Ha KIETOYHOM U MOMEKYNApHOM ypoBHAX. CyllecTBOBaHME OpraHu3Ma Kak
pa3BepTbiBaHWe BO BpeMEHW reHeTu4Yeckon nporpammbel. Bosgencrsme Ha 3TOT
NpoLecC BHYTPEHHNX U BHELLUHUX DaKTOPOB.

O6Lwme 3aKOHOMEPHOCTU poCTa, TUMbl pocTa y pacTeHnin. OpraHnsaumsi MEpUCTEM
KOpHS 1 cTebns. PocT 1 gestenbHOCTb MepucteM. KuHeTuka pocToBbIX NPOLECCOB U UX
ceoucTBa. Putmuka, 6uonormnyeckme vacol. Koppensaumn. MNonspHocTe. PereHepaumsi.

Poct pacteHunn n cpega. BnusHue TemnepaTtypbl, CBeTa, BOoAbl, ra30BOro cocraBsa
aTtmocdepbl, 3IEMEHTOB MUHEPArbHOro NMUTAHNA Ha POCTOBLIE MPOLIECCHI.

KneTo4Hble ocHOBbI pocTa. ®asbl pocTa KNeToK U UX XapakKTepucTukn. IsameHeHns
MopdosiorMn 1 metabonuama npu NPoxXoxaeHun kaxaon gasbl. NoHATNE O KNETOYHOM
UUKIe, BNUSHME pasnnyHbiX (PaKkTOpOB Ha AerieHue kreTtok. Poct knetkn B pase
pacTsHKeHUsA, MeXaHU3M AeNCTBUS ayKCMHa Ha 3TOT npouecc.

OudpepeHunpoBka KNeToKk U TKaHeW; KOMMETEeHUMs W OeTepMUuHaums.
AnddepeHumanbHaa akcrnpeccuss reHomMa Kak akTtop peanus3aumm reHeTUdecKux
nporpamMmm pasBuTUS. TOTUNOTEHTHOCTb PACTUTENBHOM KIETKM.

Cuctembl perynaumm yHKUMA LIENOro pacTeHusi: Tpodudeckasi, ropmoHanbHas,
anekTpuyeckasn. [JoMuHupyowme UeHTpbl U msmnonornyeckme rpagmeHTol. Cuctemsl
BOCMpUATUS 1 nepefavn curHanoB. CucTeMbl CBS3EM U PerynsiTopHbIX KOHTYPOB.
ONeMeHTbl TEOPUN CIOXHbBIX CUCTEM U UX NPUNIOXKEHNE K aHann3y cuctem perynaumm B
pacTteHuu.

MexaHusm  perynsumm  pocToBbIX  npoueccoB. PUTOrOPMOHbLI  (ayKCUHBbI,
rmboepennmHbl, LMTOKMHMHBI, abcum3oBas KucrnoTta, aTureH, bpaccnHocteponabl), Ux
CTPOEHNEe, OUOCUMHTE3, TpaHCNopT, duanonornyeckoe paencreme. MonekynspHble
OCHOBbI JeNCTBUSI FOPMOHOB 1 MHIMOUTOPOB pocTa pacTeHun. Baanmogencrame mexay
pasnuyHbiMM  ropMoHamn. CuHTEeTUYEecKne perynartopbl U UMHIMOGUTOpPLI  pocTa
(repbuumabl, peTapgaHTbl, MOPAKTUHBI), UX NPAKTUYECKOE NPUMEHEHME.

PocTtoBble 1 TypropHble ABWXEHUS pacTeHun. Tponuambl (OTO-, reo-, afeKTpo-,
TepmoTponuambl). FopmoHaneHas npupoga TponuamoB. Hactun. CencmoHacTudeckune
ABXeHus.  PasgpaxumocTb;  (PUTOXpOMHaAss M KPUNTOXPOMHAsi  CUCTEMbI;
3NeKTpoM3Monormyeckmne NpoLecchbl.

KM3HEHHbIN  UMKN  BbiCWKX  pacTeHun. OCHOBHble  3Tanbl  OHTOreHesa
(3MBpUOHanNbHLIN,  OBEHWUNbHBIA,  PENPOAYKTUBHBLIA,  3PEfioCTU, CTapeHusl), Uux
Mopdonoruyeckne, dusnonorndyeckne n metabonunyeckne ocobeHHocTn. CocrtosiHue
MoKOs Y pacTeHui. Tunbl NOKOSA N X 3HAYEHUE NS XKU3HEAEATENbHOCTN pacTEHUN.

MexaHnsambl MopdoreHesa pacTeHun. WIHOYKUMSA  reHeTUYecKUx nporpamMm,
MOpdoreHeTUYeCKMe rpaaneHTbl U OpMeHTaLMs KNeToK B NpocTpaHcTBe. LlenoctHocTb
N KOPPENATUBHOE B3aMMoOLenCTBME OpraHoB. Pusmonornyeckme u MOMeKynsipHble
OCHOBbl amMmbpuoreHesa pacTeHun. CospeBaHMe U npopacTaHne ceMsiH Kak asbl
MopdhoreHesa.

BHyTpeHHME ©n BHelwHWe QakTopbl, onpefensawwme nepexoq pacTeHun oT
BEreTaTMBHOIO pa3BUTUS K reHepaTMBHOMY. WMHAOYKUMS UBeETeHMs. HfApoBu3auus.
doTonepmnogmsm. Ponb pUTOXPOMHOM cUCTEMbI B (DOTOMNEPUOANYECKUX peakLmsax.
Tunbl doTonepuoandeckon peakuuun. MNpupoga dnopanbHOro ctumyna. 'mnotesbl O
OMKOMMNOHEHTHOW Npupoge nopureHa, 0 MHOFOKOMMOHEHTHOM KOHTPOSe LIBETEHUS.
LiBeTeHne kak MHOrocTyneH4yaTbll Mpouecc. OBoKauus LUBETEHUS U ee perynsums.
Mogenb nepekntoveHusi TeHHOMW aKTMBHOCTW. 3akrnagka M pocT COUBETUN U LBeTKa.
OnnopgoTBOpeHMe.

HdeTepmnHauua nona. [eHeTnyeckne, EHOTUNNYECKME W TOPMOHAasbHbIE
hakTopbl, onpeaensaoLwmne nomn y pacteHnn.

®dunanonorna BeretTaTMBHOIO pasmMHOXeHUs. PaaMHoxeHue knybHsmun, nykosuuamu,
KOpHeBULLLAMK, yCaMKn, OTBOLKAMUN N YEPEHKaMU.

KynbTypa M30NMpoOBaHHbIX 3apodblllien, OpraHoB, TKaHEW, KreToK, NpoTonnacToB
Kak mMoJernb Ons u3ydeHus NpoueccoB pocTa U passBuUTUSA. bruonorna nsonupoBaHHbIX
KNeTok W TKaHeW, KrnetoyHass OuoTexHonorus. Mcnonb3oBaHne MeToda KynbTypbl
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KNeTok Ans usydeHuss 6uonormm Knetkm M MOHMMaHWS B3aUMOOTHOLUEHUA 4YacTu U
Lernoro Npu PyHKLUMOHMPOBAHUN KNETOK B pacTUTENBHOM OpraHu3Me.

MyT™m  npakTM4yeckoro  MCNONb30BaHUA  KynbTypbl  PacCTUTENbHbIX  KIETOK
(ocBOBGOXOEHNE OT BUPYCHbIX MHGEKUUN, MaCCOBOE pas3MHOXEHWE, COXpaHeHue
reHopoHaa peakvx BMOOB, MonyveHue Buomacchl KNeTOK-NpoayLLEHTOB MPaKTUYECKn
BaXHbIX BELLECTB.

YCTOMUYMBOCTb Kak npucnocobneHne pacTteHuMrh K YCIOBUSAM CyLLECTBOBAHUS.
OTBeTHblEe peakumMn pacTeHuh Ha gencrtBue HebnaronpusaTHbiX ¢aktopoB. O6wue
NPUHLMNbI afanTUMBHbLIX pPeakuMi pacTeHUM Ha IKOMOrMYEeCKUn CTpecc (M3MeHeHue
9KCMpPEeCCHMM TEHOB W BKIOYEHWE CUHTE3a CTPECCOBbIX, MEeMOpPaHHbIX, CTPYKTYPHbIX
Oenkos;
nepecTponkn MemMbpaHHbIX cuUcteM U PU3NOSIOTMYECKMX MNPOLECCOB; CUHTE3
NMPOTEKTOPHbIX COeauHEeHWn K Ap.). buoxmmnyeckas apantaums. [yTn noBbiEHUS
YCTOMYMBOCTU paCTEHUMN.

Peakuna pacteHnmn Ha Temnepartypy. BnusHue HU3KMX  NOMOXUTENbHbIX
TemnepaTtyp (XOnogoyCTOMYMBOCTb PacTEHUN), HWU3KUX OTpuuaTenbHbIX TemnepaTyp
(MOpPO30YCTOMYNBOCTb pacTeHunin) n NOYBEHHO-KNMNMaTUYECKNX hakTopOB
(3MmocTONKOCTb pacTeHun), BbICOKMX NONOXUTESbHbIX Temnepartyp
(>kapoyCTOMYMBOCTbL pacTeHMin). 3akanmBaHMe pacTeHUMN.

Peakunsa pacteHun Ha BOAHbIM AeduuuT (3aCyXOyCTOMYMBOCTb pPacTEHUN).
ATMoOcepHass U noyBeHHasa 3acyxa. [lpucnocobneHue pasnuyHbiX KCepogUTHbIX
dopM N Me30UTHBIX PACTEHUN K HU3KOMY BOAHOMY MnoTeHumany u rurpoomuTosB - K
rmnokcun. Nyt agantaumMm pacTeHum K rmno- 1 aHOKCUMN.

Peakuusi pacteHun Ha BbICOKOE coAep)XaHue cosfier B MnoyBe (CoeycToMYMBOCTb
pacteHun). Tunbl 3aconeHuss nouds. Knaccudukaumsi pacTeHMin MO OTHOLUEHMIO K
3aconeHuio no4vs. MexaHu3ambl aganTaumm ranoUTHbIX OPraHM3MOB K COMSM.
OcobeHHOCTU 3arpsi3HEHNS MOYB TSHXKENbIMU MeTanaMmn. TOKCUYHOCTb MX ANS BbICLUNX
pacTeHun.

PagnoycTtonymBoCTb pacTeHU 1 ee MeEXaHU3MbI.

3arpsasHeHne aTtmocepbl CEepHUCTBIM ras3oM, OKcMaamMu as3oTa W yrrepoaa,
coeiHeHUsIMK oTopa M Ap. TOKCUYHOCTb UX AEeUCTBUSA Ha pacTeHus. dopmmuposaHme
YCTOMYMBOCTM K rasam (perynupoBaHMe WX MNOCTYMneHus, noagepxaHue
BHYTPUKIIETOYHOro romeocTtasa, 4eTOKCUKaLnsa obpasyowmxca 940B).

dusmonornyeckme n GMOXMMMYECKMe OCHOBbI YCTOWYMBOCTM BbICLLUMX paCTEHUN K
naToreHHbIM MUKPOOpraHMaMam un apyrum 6notnyeckum daktopam. KOHCTUTYLMOHHbIE
W  MHOYUMpPOBaHHble 3alUnTHble cBoucTBa. [lpnobpeTeHHbI (MHAYUMPOBAHHbLIN)
UMMYHUTET.

Mpodunb (cneunanbHOCcTb) BoTaHuKa

Haguapctso lNpokapunoTbl. ObLan xapakrepmuctuka (CTPOEHNE KIETKU, CNocobbl
NUTaHUs, Pa3MHOXEHUS, OCHOBbI CUCTEMATUKM). JBOMOLUMS OpraHn3aumnm n CTpykTyp B
noguapctee. HacTtosuwme Bogopocnu. PasMHOXEHNE U KU3HEHHbIE LINKINbl BOAOPOCIIEN.
Qkonorns Bogopocrnen. 3HayeHMe BOAOPOCHEN B MPUPOAE M B KU3HW 4YerioBeka.
OCcoBeHHOCTN CTPOEHMS KIETKM U BEreTaTUBHbIX OpraHoB rpnbos, nx cesoeobpasune n
BUaon3MeHeHusi. Cnocobbl pasmHoxeHus rpubos. BeretatuesHoe, 6ecnonoe v nonosoe
pa3MHOXeHne. Jkonornsa rpnbos. 3HayeHne rpuboB B MPUPOOE WU KU3HM YerOBeKa.
Mecto rpuboB B CUCTEME OpPraHMYEcKOro Mwupa, pasfnuyHble B3rMsgbl Ha WX
npovcxoxaeHue. Knaccugpukaumnsa rpubHbIX opraHnamoB. Huswue u Bbiclune rpubbi.
PactutenbHas knetka. lnaH ctpoeHnst n mopdonoro-guanonorndeckne ocCobeHHOCTH.
PactutenbHble TkaHu. OCHOBHble Tunbl K npobnembl knaccudukaumm. O6was
Xxapaktepuctmka nobera. [MaBHble MeTamopdo3bl nobera u ero 4vacten. Ob6was
xapaktepuctnka KopHa. MeTtamopdo3bl  kopHen. LlBetok. [lnaH  cTpoeHus,
XapakTepuctuka aHgpouess M ruHeuesi. MeTogbl onucaHust CTPYKTYypbl  LBeTKa
(dbopmyna, gmnarpamma). Cemsa (ctpoeHne n OYHKUUKW, TUMbl CEMSAH OAHOOONbHbLIX W
ABYOONbHbIX pacTeHun). lnog (cTpoenue, noaxodbl K Knaccudukauum, cnocoobbl
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pacrnpocTpaHeHuss NNogoB U CeMsiH). OCHOBHblE OTNNYUA BbICLUMX pPacTEHUN OT
HU3wWmnx. lepBeHUbl HaszemHon dropbl — otaensl Rhyniophyta, Zosterophyllophyta:
obwan xapaktepuctuka, npeactaButenn. LIMkn pasBuTua BbICLUMX PacTEHWUN, €ro
npovcxoxaeHue. MNpuymHbl NpemMMyLeCTBEHHOrO pasBuUTUS cnopoduta B YCrOBUAX
cywun. Obwas xapaktepuctvka oTtgena Bryophyta kak rametognMHamMmieckon nunHUM
9BOMOUMN BbICWUMX pacTeHun. PasgeneHve Ha Knaccbl M MNOAKNAcChl, UX KpaTtkas
xapaktepuctmka. 3HadeHue. OOwaa xapaktepuctuka otgena Lycopodiophyta.
CpaBHuTenbHaa xapaktepucTuka knaccoB Lycopodiopsida, Isoetopsida. Beimeplive
nnayHoBuaHble. 3HadveHne. Obwas xapaktepuctuka otgena Polypodiophyta. KpaTtkas
xapakTtepuctuka knaccos Ophioglossopsida, Marattiopsida, Polypodiopsida: 0CHOBHble
npeacraBuTenn, pacnpocTpaHeHne, OCOBEHHOCTU  CTPOEHUS  CNOpPOUTOB U
rametoputoB. [onocemeHHble. OOWas XapakTepucTuka, OCOOEHHOCTM pa3BUTUSA
rametomToB Ha nNpumepe Pinus sylvestris. CoBpeMeHHOe pasaenieHne Ha Knaccbl U ux
KpaTkaa XxapakTepucTuka: npeactaBuUTeNu, pacnpocTtpaHeHue, 3HadeHne. Obuias
xapakrepuctuka otgena Magnoliophyta. OTnuuMs MOKPbLITOCEMEHHBIX OT APYrux
OTAENOoB BbICWNX pacTeHnn. CpaBHUTENbHAA XxapakTepuctuka knaccos Magnoliopsida,
Liliopsida. PasgeneHvne Ha nogknaccel. CoBpeMeHHble npeacTaBneHnsa O XU3HEHHbIX
dopmax pacteHun. OcobeHHOCTM ABOMHOrO OnfoA0TBOPEHUS Y MOKPbITOCEMEHHbIX
pacTeHun.

Mpodunb (cneunanbHOCTL) 300n0rusa

Obuwas xapaktepucTtvka npocTtenwmnx. BaxHenwmne oCOOEHHOCTU OCHOBHbIX
TMNOB W krnaccoB. PasHoobGpasne obpasa XW3HM M 3IKOMOrMYeckon agantauun
OLHOKITETOYHbIX XXMBOTHbIX. VX ponb B npupoae n ans yenoseka. OCHOBHbIE rMMNOTE3bI
NPOUCXOXAEHUS OAHOKMETOYHbIX - CyKUecCcMBHas W 3HJocMMbuoTmyeckas, ux
AOCTOMHCTBaA M npoTtuBopeuns. PdunoreHeTnveckne B3aMMOOTHOLIEHNA OCHOBHbIX
TMnoB npocTtenwmx. OCHOBHblE TEOPUM MPOUCXOXKOEHUA MHOIOKNETOYHbIX XMBOTHbIX.
PasHooOpasune arountenoobpasHblX MNpPeakoB MHOrOKMNETOYHbIX. HanpaBnenus,
aTanbl U pesynbTaTbl WX 3BonouMn. [YOGKM W KULIEYHOMNOSOCTHbIE KaK Hu3lune
MHOroknetTouyHble. Co4yeTaHMe B UX CTPOEHUM U  PU3MOSMOTUN  apXauyHbIX WU
apoMopdHbIX 4YepT. PasHoobpasne wnx opraHusauum, obpasa XU3HU U aganTUBHbIX
ocobeHHocTen. Ponb B npupoge. [lnockne 4YepBu Kak Hu3wme OunaTtepanbHble
TPEXCIIONHbIE XMBOTHbIE. [1posiBNEHNe B MX opraHuM3aumMm u (usmonormm OCHOBHbIX
9BOSMIOLUMOHHBIX 3aKOHOMEPHOCTEM B CBA3NM C OcCoBeHHoCTAMM obpasa >KM3HU
npeacraBuTene pasnuyHblX knaccos. Ponb B npupoge W Ons  dernoseka.
MpoucxoxaeHne. [MporpeccuBHble OCOBEHHOCTM OpraHuM3auumn KpyribiX 4YepBen,
obecneumBlUME WX LUMPOKYIO aganTuBHyH peakuuto. Knaccudukaums. BaxHenwmve
YyepTbl KrnaccoB Gastrotricha, Nematoda, Rotatoria, Gordiacea. Jkonormdyeckue rpynnol
HemaTod. [lpoucxoxgeHune Kpyrnbix 4YepBen. KonbyaTble 4YepBM Kak BbICLUME
YyepBeobOpasHble, MeTaMepHble LenoMmyeckne TPOXOgopHble XMBOTHble. OCHOBHbIE
apomopdo3bl. Knaccudmkaumas un  pasHooOpasme  SKONMOrM4ecknx agantauui.
OBONIUMOHHOE 3HayeHue. Ponb B npupoge v ansa yenoseka. Monntocku kak ocobas
rpynna nNepBUYHOBOAHbLIX  LENIOMUYECKUX  HECErMEHTUPOBAHHbLIX  TPOXOGOPHbIX
XMBOTHbIX. Co4veTaHne nNe3noMopdHbLIX U anoMOPMHbLIX YepT B MX OpraHusauuu.
Knaccudpumkaumsa. BaxHenwmne 4epTbl MOATUMNOB M KraccoB. [lpoucxoxageHwe wn
domnoreHeTU4eckMe CBA3NM Mexgy krnaccamu. Ponb B npupoge u Onst yenoseka.
UneHnCTOHOrMe Kak BbICLUMIA TUN NEPBUYHOPOTLIX XNBOTHbLIX. OCHOBHbIE apOMOPd03bl,
NO3BONUBLUME UM OCBOUTb pasnnyHble cpeabl obuTaHna. Knaccudgukauus, BaxkHenwme
YyepTbl oOpraHuMsaumMm W cpega obuTaHua npeacTtaBuTenen MNOATUMOB M KaccoB.
PakoobpasHble Kak nepBUYHOBOAHbIE 4YIEHUCTOHOIMME, COXPaHUBLUME KOMIMSEKC
NNe3anomMopdHbIX YepT B CTpoeHun u cuaunonormn. Knaccudpukaums, pasHoobpasue,
3Konormyeckme agantauuu, pornb B Npupoae u ansa yenoseka. Hacekomble Kak BbicLIne
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TpaxenHoablwauime YneHncToHorne. ApoMopdo3bl, NO3BONUBLLUNE UM LLUMPOKO OCBOUTL
Ha3eMHYI0 M BO3OYLWIHY cpeabl. BaxHenwmne yeptbl opraHndaumn. Knaccudpukaums,
pasHoobpasue, akonornyeckme agantauuu, ponb B npupoge v anga venoseka. Obuias
XapaKTepPUCTMKA WITIOKOXMX KaK BTOPUYHOPOTBIX APEBHUX MOPCKUX KUBOTHbIX,
obnapgarowmx BTOPUYHOW paguanbHon cummeTpuen. OcobeHHOCTU opraHusaumm u
obpasa Xn3HM MOPCKUX 3BE3d, MOPCKUX exen un ronoTypun. Obuias xapakrepuctmka
naykoobpasHbiX, UX posnb B Npupoae.

Tun XopaoBble. OCOBEHHOCTU OpraHu3aumMm 1 Knaccudumkaumnsa xXopaoBbix. Tun
XoppoBble. OCHOBHble 3Tanbl 3BOMALUUN  XOPAOBbIX. Teopun MNPOUCXOXKAEHMS
XopaoBbIX. dunoreHus.

Mo3BoHOYHbIE XpsiweBble pbiObl. KocTHble pbibbl. OCOBGEHHOCTM OpraHM3aumu.
3emHoBogHble. OCOBEHHOCTM CTpPOEHMs, Knaccudukaumsa ©n  NPOUCXOXAEHME.
Mpecmbikatowmeca. OcobeHHOCTM opraHM3aumm, Knaccudukaums n NpoOUCXOXAEHNE.
Mtvubl. OcobeHHOCTM oOpraHuMsaumn, Knaccudukauus un MpoUCXoXAeHue MTuL.
Mnekonutatowme. OcobeHHOCTM opraHusaumm, Krnaccudukaums n NpOUCXOXKAEHME.
ApanTyBHblE OCOBEHHOCTN MAIEKONUTAIOLLNX.

CpaBHUTENbHAsA XapakTepuCTUKa MOKPOBOB MO3BOHOYHbLIX, WX MPOM3BOOHbIE.
Okpacka ©n ee 3HayeHne. OnopHo-ABUraTenbHas cucTemMa MNO3BOHOYHbIX.
Myckynatypa. OceBon ckenet.CkeneT NOSICOB U KOHEYHOCTEN.

Uepen 1 ero 93BOMIOLMOHHbIE npeobpa3oBaHMss B psgy MNO3BOHOYHbIX.
AganTBHble 0COGEHHOCTM Yepena NO3BOHOYHbIX.

OcobeHHOCTN pa3BuTUs. AHAMHUN U aMHUOTbI. [MPOBM30OPHbIE OpraHbl. Tunbl
aumd. [actpynauus. [ucto- w©n  opraHoreHe3d. Tunbl gpobnenus. [loseneHue
ANLEXMBOPOXKAEHNSA N XXUBOPOXKOEHMS. CTpoeHue gpixaTenbHOW CUCTEMbI U ee
9BOMOUMOHHbIE Npeobpas3oBaHus. BblaenutenbHass cuctema, HanpabieHus ee
agonounn. Cnocobbl nogaepXaHnUa romeocTta3a MO3BOHOYHbIX. TepmMoperynauus.
Ocwmoperynaumsa. CpaBHUTENbHAs XapaKTepUCTMKA KPOBEHOCHOW CUCTEMbI B pady
no3BoHo4HbIX. Cepaue. Kpyrm kpoBoobpallueHus.

CpaBHUTENbHAsA XapakTepucTuka MofiloBOM CUCTEMbI U €€ 3BOSIIOLNOHHbIE
npeobpasoBaHus..

OTonornyeckas xapakTepuctmka No3BOHOYHbIX.

Mpodunb (cneunanbHOCTL) HTOMOOIUSA

OHTOMONOrMA Kak Hayka u ee cogepxaHue. [lpegmeTr SHTOMOMormmM, porsb
HAacekoOMbIX B MNPUPOAE M UX 3HayYeHue pAOnsa 4enoseka. Mctopuss sHTOMoOMOruw,
OCHOBHbIE AOCTMXXEHNA MUPOBON N OTEYECTBEHHOW 3SHTOMONOrMu. 3agjaym obwen u
npuknagHon aHTomonornn. CTpoeHue Tena m nokpoBoB. [logpasgeneHne Tena Ha
oTaenbl M cerMenTbl. MokpoBbl M KX yHKUMKU. CTpPOEHME M XMMWUYECKUIA COCTaB
KyTUKYnbl. Ponb KyTUKynbl B KayecTBe U3N4eCcKoro u unsnonornyeckoro 6apbLepos.
MpOHNLAEMOCTL KYTUKYIbI, MACCUBHbIA M aKTUBHbLIA TPAHCNOPT BOAbl Yepe3 KyTUKYIy.
CTpyKTypa, NMrMEeHTHas oKpacka, KyTUKYIsSipHble BbIPOCTbl M BOJSIOCKW, CTPYKTYpHas u
nokpoBoB. Cuctema pucyHka NnokpoBOB. Perynaumsi okpackm n ee 3almuTHOE 3HaYeHme.
XKenesbl. Knaccudmkaums CekpeTupyrowmx CTPYKTYP WU OpraHoB. JK30KPUHHbLIE W
SHOOKPUHHbLIE XXENe3ucTble CTPYKTYPbl N NX 3Bonoums. OyHKUMOHANbHbIE TUMbI Xenes
M NX Ha3HAYEHUEe:. JIMHOYHblE, CMa304YHble, CIIOHHbIE, LUENKOOTAENUTENbHbIE,
BOCKOBbIE, aKOBble, Naxyyue, siAoBuUTbie U dpepoMoHHble. CkeneT M Myckynatypa.
XUTMHOBas KyTUKyNna Kak OCHOBa CKerleTa HaCcekOMbIX M BCEX YNieHUCTOHormx. Ponb un
NpenMyLLLeCTBa HapPY>XHOro ckeneTa. [lepBuyHasa n BTopnyHasi cermentaums. CTpoeHune
TYNOBULLHOIO CErMEHTA, LWBbI U counieHeHnsi. CKkeneTHble N BUCLeparbHble MbILLbl, UX
CTPOEHnEe 1N duaunonornyeckne ocobeHHoctn. CoeguHeHne MbilL, C NOKpOBaMu Tena.
CermeHTapHbIi COCTaB U HOMEHKNaTypa 4YacTen ronoBbl. [1poncxoxaeHne ronoBHbIX
npuaatkoB. OCHOBHbIE TUMbl POTOBLIX annapaTtoB (rPbI3YLUNA, NNXKYLLLE-COCYLLNNA,
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kontowe-cocywmin). MNpucnocobneHns K npuemMy XUgKon NULLM B pasHbiX 9KOMOrMYeCcKnx
rpynnax. AHTEHHbl, OCHOBHble W chneunanuM3MpoBaHHble TUMbl aHTeHH. [pyaHble
CerMeHTbl M KoHeyHocTu. CTpoeHue rpygHoro otgerna. OCHOBHble MbIlWUbl TPYAWN.
OcobeHHOCTN CTpOeHus rpyaHoro oTAena y npeactaBuTene pasHblX OTPSA0B
HacekoMbIx. CTpoeHue U MycKynaTtypa rpygHbiX KoHeYHocTen. PyHKUMOHASbHbIE TUNbI
KOHEYHOCTEN 1 X cneumanusaumnsa B cBA3N ¢ 06pasom XnsHu. Kpblrio, ero CTpoeHmne u
npoucxoxaeHne. CouneHeHne Kpbina ¢ Tenom. PaboTta neTtaTenbHOW MyCKynaTypbl.
CknagplBaHue, pacnpaBrieHne 1 cuenneHune Kpbinbes. Cneynanuaauunsa netaTesribHOro
annaparta B pasHblXx OTpsgax HacekoMbIX. Tunbl noneta. buonornyeckoe sHayeHue
nosfieTa u ero posb B 3BOMOUMM HacekombiX. bptowHon otaen. CermeHTapHbIN CoCTaB
Oplowka n cTpoeHne BprowHoro cermeHTa. MyckynaTypa. BplolHble KOHEYHOCTU, He
CBS3aHHbIE c pa3MHOXeHNeM y npeacrasutTenemn pasHbIX oTpAa0B
MepBrYHOGECKPbINbIX HaceKOoMbIX. BplowHble HOrM rycenuy. HapyxHble nonosble
opraHbl. [lonosble npuaaTtkM camuUOB W CaMOK, MX MoauduKauunm W 3HavYeHne B
cucTteMatuke HacekombiX. Kano nyenbl. lNMuweBaputenbHbin annapat. CTpoeHue

nuwieBapuTenbHOn CUCTEMDI. Mopdonorunyeckue, rmcTosiornyeckme n
YyNbTPACTPYKTYpPHblIE  OCODEHHOCTM  nepegHen, cpegHen W 3adHEen  KULLKW.
Meputpodunyeckasn MembpaHa. dnnbTpaunoHHbIe Kamepbl. BHeknwe4vHoe

nuwesapeHne. Ponb  CcUMOBMOTUYECKMX MUKPOOPraHM3MOB B YCBOEHUUM TPYAHO
paclienngemMon pactutenbHon nuwy. [bixaHune. TpaxenHoe AblXaHWe Ha3eMHbIX
4yfieHUCcToHormx. OcoBeHHOCTU AbIXaTenbHOM CUCTEMbl HacekombiX. CTpoeHue
TpaxemHon cuctembl. Twunbl TpaxenmHou cuctembl. CTpoeHue apixaneud, UXx
3aMblKaTeENbHOrO U UNbTpyloWero annapaTtoB. [bixaTenbHble OBWKEHUA WU KX
perynauus. OpraHbl AblXaHWs BOAHbIX HACeKOMbIX. TpaxewHble >Xabpbl Yy JIMYUMHOK
amM@puUbMOTMYECKUX HaCeKOMbIX (MOAEHOK, CTpekos3, pyyenHukoB). OcobeHHOCTU
razoobmeHa Hacekomblx. [bixaHne n perynauma temnepatypbl Tena. KpoBeHocHasa u
BblaenuTenoHass cuctembl. ®opmMmpoBaHMe U CTPOEHME MOSIOCTU Tena HaceKoMbIX.
Cneundmka KpPOBEHOCHOW CUCTEMbI, CTPOEHME U MHHepBauua cepaua. Lupkynauus
kpoBn. CoctaB n dyHkuna remonumdebl. lMepukapguaneHble kneTkn. CTpoeHue wm
YHKUMA ManbnNUrmeBblX COCYAOB, NabuanbHble xernesbl. HedpoumnTsl n gpyrue opraHbl
HakonneHus. FopMoHanbHasa perynauus akckpeumn. XXnposoe Tero, ero CTpoeHune u
Ha3Ha4yeHwue. XKuposoe  Teno Kak  WUCTOYHMK  meTabonuyeckomn BOAbI.
BuoniomuHecueHumMss 'y HacekomblX.  CTpoeHMe  OpraHoB  CBeYeHus,  UX
PYHKUNOHUPOBaHME U 6Buonornyeckoe 3sHayeHune. 3HadeHne XXMPOBOW TKaHW npwu
mMeTamopdo3e u passutun. HepBHas cuctema. OOWMA NnaH CTPOEHUSI U OCHOBHbIE
nogpasgeneHuns. PyHKLMM roNoBHbIX, FPYAHbIX U OPIOLLHBIX raHrnmMes. [0N0BHOM MO3r 1
0COBEHHOCTN ero CTPOEHUS Y OBbLLEeCTBEHHbLIX HACEKOMbIX. bplolHas HepBHas LienoYka.
MexaHn3m paboTbl LeHTpanbHON HepBHOWM cnuctembl. OpraHnsaumsi nepudepruyeckon un
cMMnaTuyeckoM HepBHoOW cucteM. OpraHbl 4YyBCTB HacekomblX. Knaccudpukaums
peuentopoB  (9KcTepouenTopbl, nponpuouenTopbl). OCHOBHbIE TUMNblI  CEHCUMN
HacekoMbIX. Mopdo- (PyHKUMOHANbHbLIE MPU3HAKN MeXaHOo-, POHO-, XeMOo-, TUrpo-,
Tepmo- n doTopeuentopoB. CTpoeHMe OpraHOB 3peHUs HACEKOMbIX (CMOXHble WU
npocTble rnasa, gopcarnbHble M naTteparnbHble rrasku). OpraHbl MexaHopeLuenuuu,
cnyxa, oboHAHUA 1 3peHus Hacekombix. ObpasoBaHme M3obpaxeHus B dhaceTOuHbIX
rnasax. LiBetoBoe 3peHue. Ponb oOpraHoB YyBCTB B >KM3HM HACEKOMbIX (MUTaHue,
pasmMHOXeHue, pacceneHune). MHCTUHKTBbI U pedinekcbl HacekoMbiX. OpueHTaums BO
BpeMeHn n npocTtpaHcTBe. CurHanuaaumsi y HacekoMblX. 3BYyKOBad W XMMUYeECKas
KOMMyHuKaums. [MpecounanbHbidi YPOBEHb OpraHu3auun HacekoMbIX (arperauus,
3abota o notomctBe). CrioxHble ¢OpMblI NOBeOEHUsI HaceKkombiX. OpraHusaums
coobuiecTB HacekoMbiX. CEeHCOpHble OCHOBbI yNpaBfeHUs MoBeAeHWEM HaCEKOMbIX:
NPUHUMMNbLI U NOAXOAbI.
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lMonoBas cuctema u pasmHoxeHne. CTpoeHMe MNONOBOW CUCTEMbI camua U CaMKW.
CnepmatoreHes. Tunbl anueBbiX TpybOK, ooreHes u BuTensnoreHes. PopmmpoBaHue
anuesblx obonoyek. CTpoeHne xopumoHa. Cnocobbl onnoaoTBOpeHus u  obulee
HanpasreHne 3BOMUUN ONOAOTBOPEHUS HA3EMHbIX YNIEHUCTOHOMMX, B TOM 4uUCre
HacekombIX. Cnocobbl pa3aMHOXEHMSI HACEKOMbIX: NonoBoe, 6ecnonoe (napTeHoreHes u
negoreHes) u xusopoxaeHue. Perynsaums nona npwu napteHoreHese. OTknagka auy
rOHOTPOMYECKME  LMKMbI  KPOBOCOCYLMX  HacekoMbix. [1n10aoBMTOCTb,  YUCIO
reHepauui, CMeHa TMOKOMEHUN. JKonormdeckas wu duanonorndeckas perynaums
pasMHOXeHus. IAMbpuoHanbHoe pa3suTne, Metamopdos. CTpoeHue ANLEKNETKN.
ApobneHune, pocT 1 pa3BuTne 3apodbilla, cerMeHTaums n obpasoBaHMe KOHEYHOCTEN,
3apofblleBble NUCTKX, AeTEPMUHALMNA TKaHEW, 3apoabieBble 060no4kn. BeinynneHune
n3 ganua. [locToamMOGpuoHanbHOE pasBuUTME, §WHbKW, CTagus M Bo3pacT. Twunbl
MeTamopdo3a HacekoMbIX. [lonumopdunam HacekOMbIX (MOMOBOW, KacTOBbIN,
9KONOrMYeCcKkni, Ce3oHHbIN). opMoHanbHas perynauus metamopdos3a u ananayasbl.
OHOOKPUHHbIE OpraHbl HAaCEKOMbIX: HEWPOCEKPETOPHbIE KMETKW, npoTopaKkasnbHble
Xenesbl, npunexaiine Tena. HemporopmoHbl, 3KAU30H, FOBEHWUSTbHbLIM FTOPMOH; UX POJib
B YNpaBfeHUN XNU3HEeLeATEeNbHOCTbI0 HacekoMblx. [nanay3a n ee npuMypoYeHHOCTb K
CTagusiM  pasBUTUS HacekoMbIX. AfanTMBHOEe 3HayeHwe aAuanaysbl. [1puHUMNGI
300510rM4eckon cuctemaTukn. lNpegcrasnexHmsa o Buae, BHYTPMBUAOBbIE U HAABMAOOBLIE
kateropun. 3agadum n Metodbl cuctemaTuku. Cuctema COBPEMEHHbLIX HaCeKOMBbIX,
POACTBEHHbIE OTHOLLEHUSA OCHOBHbIX OTPSAOB. Bknaa oTe4ecTBEHHbIX 3HTOMOSIOroB B
ayHUCTUKY M CUCTEMATUKY HaCEKOMbIX. 3HayeHue cucTemMaTuku Ons NpUKNagHon
3HTOMOMOrMKU. 3o0510rMyeckast HomeHknatypa. MexagyHapoaHbIn KogeKe 300510rM4eckomn
HOMeHknaTypbl. [MpvHuMn  GMHOMWHANBHOM HOMEHKNATypbl. 3akoH npuopuTeTa.
OCHOBHblE KaTeropum TUMOBbLIX 3K3EMMASPOB (FOMOTWM, NEKTOTUM, HEOTUMN, CUHTUN).
O630p coBpeMeHHbIX CUCTEM Knacca HacekoMbix. Ero coctaB. OCHOBHbIE MPU3HaKK
HaCeKOMbIX C HeMomHbIM W MNONHbIM npeBpaweHeM. O6waa XxapakTepucTuka
OCHOBHbIX OTPsiAOB nepBUYHOBECKpbINbIX Hacekombix (Protura, Diplura, Collembola,
Thysanura). OcobeHHOCTM opraHu3aumMmM CTPEeKo3 U MNOLEHOK U UX MNOJSIOKEHME B
cUCTeMe KpblnatblX Hacekombix. Wx 6uonorumveckne ocobeHHOCTU. TapakaHsbl,
Goromonbl, ¥ TepMuTbl, WX Mopdonornyeckme u  Buonornyeckme  YepTbl.
O6LiecTBEHHbIN 00pa3 XW3HM Yy TEPMUTOB. MpaAMOKpbINbIE  HAceKoMble, WX
Knaccudpukaums n saxHenwmne cemenctsa. OCOBEHHOCTU pas3BUTUA CapaH4Y0BbIX, UX
9KONOrnmn 1 pacceneHnsi. 3HayeHue 3aLlnTHbIX MeponpuaTnin B 6opbbe ¢ capaHyoBbIMU
Npyv BCMbIWKAX MacCCOBbIX Pa3MHOXEHUN. PaBHOKpbINbIE W MOMYXECTKOKPbINble
Hacekomble, WX  Kraccuukaumsi, XapakTepuctvka nogoTpsaoB,  OCHOBHbIE
HanpaBfeHMa 3BOMOUMM U MpakTU4ecKoe 3HadeHune. Tnv 1n MX ponb B 3KOCUCTEMAX.
XKecTtkokpbinble, ux ©Ouonornyeckne wn  Mopdonornyeckme 4eptbl. Cucrema
KECTKOKpbINbIX, BaXHenwune cemencrtea. [lpakTuyeckoe 3HavyeHMe B KayecTBe
BpeanTenen TPaBAHUCTOM W OPEBECHOW  PaCTUTESNIbHOCTM WU 3HTOMOQAroB.
Yewyekpblnble, nx mopdonorndeckue 4eptbl, duonorus. BaxHenwmne cemencrsa u
npakTuyeckoe 3HadeHue. [IByKpbinible, WX Mopdosiornyeckne 4yeptol, Guonorus,
ocobeHHOCTU MeTamopdo3a M cuctema oTpsiga. BaxHenwme cemenctBa U ux
npakTuyeckoe 3HayeHue. lMepenoHyaTtokpbinble. [logoTpsabl UM BaxHewnwuve
cemenctea. OCHOBHble 4YepTbl BGronorMm M O6LLECTBEHHOW OpraHM3auun MypaBbeB U
nyenuHbiX. Mapasntnam mn BTOpUYHBLIMN NapasnTuaM. OCHOBHbIE MOHATUS 3KOMOTUMW.
Cpega u daktopbl cpeabl. [lpyMHUMN CMeHbl cTaumi. AganTauus HacekoMbiX K
9KCTpeMasribHbIM 3KOSTIOMMYECKUM YCNOBUSIM. X0N040CTOMKOCTb HACEKOMbIX, MEXaHU3MbI
3aLNTbI OT BbICbIXaHUS.

LinpkagHbie putMbl 1 Bronornyeckne Yacol. Kpyr KOHTponupyemblx aBrneHuin. 3HavyeHme
nccnegoBaHMi MexXaHM3MOB LIMPKAAHbIX PUTMOB AN NPAKTUKW HAapOL4HOro XO35IMCTBA.
Mutanue. lNuwa kak akonornvyeckum daxktop. BnuaHwe coctaBa nuWM Ha poCT,
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pasBuTME U Pa3MHOXeEHME HacekoMbIX. [NuLeBble pexnmbl U NULLEBAs creLmanm3aums.
KoHCOpTMBHbIE CBA3M HaceKkoMbIX U pacTeHun. [JManaysa HacekoMbIX, ee MpPU3HaKM,
opMbl NposIBNEHNA WM afanTuBHoe 3HadeHne. OOMeH BelwlecTB npu Ananayse.
MpuypoyeHHOCTb Amanay3bl K CTaausm pas3BuUTUS U pasHooOpasve ee MNpPOSABIEHUN.
Ponb guanaysbl B CMHXPOHM3aLMM XXU3HEHHOTO LMKIA C CE30HHBbIMW M3MEHEHUSAMU
KnuMaTndecknx paktopoB M C HebnaronpusaTHbiMM dakTtopammn cpefbl. [OduHamuka
YMCMEHHOCTM HAaCEKOMbIX, €€ TeopeTuMyeckne W npuknagHble acnekTbl. PakTopbl,
MOANMULMPYIOLLNE W PEryNUPYIOLWNE YUCIIEHHOCTL HACEKOMbIX (Knumat, Tpodiuka,
NAOTHOCTb  NOMNYNAUWIN.OMOLEHOTMYECKME OTHOLWIEHUST B 3KOCUCTEME). Ycnosus
paBHOBECUS B CUCTEMAX «XO35IMH — MapasvuT» U «XUWHUK — XepTBax». Bcnbiwku
MacCCOBOIr0 pa3MHOXEHUSA HAaCEKOMbIX, UX NEPUOAMNYHOCTb M haKTopbl, onpeaenatoLme
Xo4 BChblweK. Ponb HacekoMbIX B KPYroBOpOTE BeLLECTB. 3HAYeHWE HACEKOMbIX B
MOHUTOPWUHIe 3a COCTOSAAHNEM OKpyXatoLien cpenbl. "eorpacunyeckoe
pacrnpocTpaHeHMe HaCeKOMbIX U €r0 OCHOBHbIE 3aKOHOMEPHOCTU. 3ooreorpaduyeckme
uapctBa 1M obnactu 3emnum u pamnoHupoBaHue [laneapktuku. PacceneHne n Tunbl
apeanoB y COBPEMEHHbIX BMAOB. MICTOpUYecKkne n 3KONOro-KnuMmaTtudeckne acnekTbl
POPMMPOBaHNA UX FPaHUL,. XapaKTepuCcTuka SHTOMOMayHbl pasHbIX reorpadmnyeckmx
pernoHoB. OcobeHHOCTN hayHbl HacekoMbiX Poccun. AHTPONOreHHble akTopbl N NX
3HayeHue Ans pacceneHus Hacekomblx. [MpoucxoxageHwe HacekombiX. HasemHble
YNIEHUCTOHOINE, UX NPOUCXOXAEHNE U 3BonoumMs. onoXeHNne HacekoMbIX B CUCTEME
yneHncTtoHornx. CoBpeMeHHble MNPeACTaBNEHNA O MNPOUCXOXKAEHUM HACEKOMbIX MO
AAHHbIM CpaBHUTENbHOM MopdoriorMm 1 naneoHTonornn. CenbCKOX03ANCTBEHHAsA
9HTOMONornsA. Hacekomble — BpeguTenu pacTeHWn, UX COCTaB, OCHOBHbIE TUIbI
NnoBpeXaeHNn, dKOSorMyeckne rpynnbl HacekoMblX-outogaroB. [NaBHble BpeauTenu
CenbCKOXO3ANCTBEHHbIX KynbTyp B Poccun n conpepenbHbiXx cTpaHax. KapaHTuHHble
00bekTbl. JlecHas SHTOMONIOrMSt U €€ OCHOBHble HanpasrieHusi. OCHOBHblE rpynnbl
dunTO- 1 KCcMnodgraroB 1 crneundurka nx BO34eNCTBUS Ha NIECHbIE 3KOCUCTEMBI. [TPUYNHLI
BCMbILLEK MACCOBOro pasmHoXeHns. CoBpeMEHHbIE METOAbI CIIEXEHUS 3@ COCTOSIHUEM
necHblx akocucteM. MeaumumHcKkaas W BeTepuHapHas 3HToMonorna. Hacekomble-
napasuTbl 4YernoBeKa W >XMBOTHbIX, WX COCTAaB W OCHOBHble NpeacTaBuUTENN.
Qkonornyeckue rpynnupoBkn napasntoB. O6nuratHble M dakynbTaTUBHbIE NapasuTbl.
Hacekomblie kak nepeHocumkn 6onesHen. [NpupogHble oyarn uHdekumn Cnocobbl
nepeHoca Bo3dbyautenen. Ponb E.H. MNMaBnosckoro B paspaboTke y4eHUss 0 NpupoaHomn
04aroBOCTU TPaHCMMUCCUBHLIX 3aboneBaHuin. 3HayeHne pabot B.H. beknemuwesa B
pa3paboTke cuUcTeMbl NPOTUBOMANAPUNHBIX MEPONPUATUA.  INUOEMUONOrnyeckoe
3Ha4YeHMe OCHOBHbLIX TPYMM MNEPEHOCYMKOB: KOMAapOB, MOCKUTOB, MOLLEK, MOKPELIOB,
CrnenHen, BbICWUMX [AOBYKpbIfbIX, 650X ¥ Bwen. 3HadeHne CcucTtemMbl CaHUTapHO-
TMIMEHNYECKOro KOHTPONsS B MpeaoTBpalleHuMM anngemMmuin. Bpeantenu TexHW4eckoro
Cbipbsi, 3anacoB MPOAYKTOB, My3elHbIX 3KCMOHAToOB. WX coCTaB, OCHOBHblE
npeacraButenu, ocobeHHocTn akonormn. Cneuudumka METOAOB  3awmTbl  OT
Bpeantenen. BaxHenwme metoabl 60pbObl ¢ BpeAHLIMU HACEKOMbIMWU: KapaHTUHHbIE
MEPONPUATUSA,  arpoTEXHUYECKME  METOoAbl, BHEOPEHME  YCTOMYMBBIX  COPTOB.
Buonornyeckme meToabl, WX OCHOBHblE HanpaBnNeHUA W NEepcnekTMBbl: OXpaHa
nonesHblXx 9HTOMOAroB, MX MacCOBOE pasBedeHME W UHTPOAYKUus. XuMunyeckme
MeToAbl, UX OOCTOMHCTBA M HEO4OCTaTKU. YCTOMYMBOCTb HAaCEKOMbIX K MHCEKTMUMOAM,
oTpuuaTenbHoe BO3OENCTBUE MHCEKTULMOOB Ha OKpyXatoLyto cpeny. HoBble meToabl
3aWnTbl  pacTeHunh (CTepunusauusi, reHeTu4eckne MeTodbl, penenneHTbl WU
aTTpakTaHThl). NonesHble Hacekomble. MegoHOCHaa nyena, LEeNKOBUYHbIA YepBb, UX
Guonorma n cdepbl MCNONb30BaHUA MPOM3BOAUMBLIX UMW MPOAYKTOB. Hacekomble—
ONbINUTENW, METOAbl MX OXPaHbl U MNOBbIWEHUS 3(PDEKTUBHOCTU UX OEATESNbHOCTM.
JcTeTnyeckoe 3HavyeHne Hacekombix. OxpaHa pegkux u ucyesarwmx sngoB. KpacHole
KHUMM pasHOro ypoBHS M UX 3HayeHne. OCHOBHble BUAbl HACEKOMbIX, 3aHECEHHbIE B
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KpacHble KHUMM pasnMyHOro YpPoOBHSA. TexHudeckas aHToMonornd. CosgaHve wn
BOCMNPOM3BOACTBO KynbTyp HacekoMbix. MaccoBoe pa3BedeHne HacekoMbiX Ans
NnoflydYeHUss  NPOAYKTOB  WUX  JKU3HEeAEeATeNbHOCTM W Bbilycka Ha  MNOCEBbI
CENbCKOXO3SMCTBEHHbIX KYNbTYp U KyNbTYypbl B YCOBUSX 3aLMLLEHHOrO rPpyHTa.

Mpodmnb (cneunanbHocTb) NeHeTUKa

3aKOHOMEpPHOCTM HacnegoBaHUs MPU3HaKoB, ycTaHoBMeHHble [. MeHaenew.
MpaBunno «4McToTbl ramMeT». [eHOTUN Kak cuctema B3aMMOLENCTBYHOLMX reHOB. Tunbl
B3aMMOOENCTBUA annenbHbIX U HeansnernbHbIX FeHOB, NX MOJSEKYNSPHbIE MeXaHU3MbI.
OcCHOBHblE MOMNOXEHUsT XPOMOCOMHOM Teopun HacneactBeHHoctn T. MopraHa.
MpuHUMNBI NOCTPOEHUS] TeHEeTUYECKNX KapT XpomocoM. [eHeTuka nona. lNporamHoe,
CYHramHoe 1 anuramHoe onpezgeneHue rnona. XpoOMOCOMHbIN MeXaHU3M onpeneneHuns
nona Ha npuMmepe yernoseka M nTul. MexaHu3Mm onpegeneHus nosa y oc U nyen.
HexpoMmocomHaa HacnegcTtBeHHOCTb. [1nasmMoH u nnasmoreHbl. HacnegcTBeHHble
BbonesHn 4enoseka, CBHA3aHHble C MyTaunaMmu nnasmoreHoB. MopaudukaunoHHas
n3mMeH4MBoCTb. Hopma peakumu. AgantmeHble Mogudukaumm n Mopdosbl. F'eHokonuu n
doeHoKkonuu. Tunbl HacneacTBeHHON N3MEHYMBOCTH (pekombrHaunoHHas
N3MEHYMBOCTb U €€ WUCTOYHUKW, MyTauMOHHAs W3MEHYMBOCTb). JnNUreHeTuveckas
N3MEHYMBOCTb. XapaKTepUCTMKa FeHHbIX U XPOMOCOMHbIX MyTauun. Tunbl reHOMHbIX
MyTauun. ABTO- W annononuniougbl, UX 3HaA4YeHWEe U UCMNOSIb30BaHUE B Cenekuuu.
HokasatenbctBo ponu [OHK kak mMaTepuanbHOro HocuTena HacnenCcTBEHHOCTM.
Ctpyktypa HOHK. CsonctBa [OHK kak cybcTtpata HacneacTBeHHOro martepuana.
Pennukauna [OHK y npokapuoT n aykapuoT. Pennukauma TernoMepHbIX Yy4acTKOB
XpoMocoM aykapuoT. CoBpemeHHasi Teopus reHa. Tunbl reHoB. Mo3anyHoe cTpoeHue
reHoB Yy 3ykapuoT. ArnbTepHaTUBHbIA cCrnfiancuHr. MaTpuyHaa akKTUMBHOCTb [EHOB.
TpaHckpunumna y npokapuoT u aykapuoT. OCOBEHHOCTU TPaHCKPUMNUUN pasHbIX TUMOB
PHK y aykapuot. [lpoueccuHr, cnnancuHr. [eHeTudeckmn kog M ero CBOWCTBA.
Mcnonb3oBaHne 3HaHUW O reHeTUYecKoM kode AN ob6bAcHeHUs adhdpekTa mMyTaumn
(HOHCeHC-MyTauun, ceMMceHc-MyTaunn, CABUI PaMK/U CHUTbIBAHUA). DKCNaHcusa Yucna
TPUHYKNEOTUAHbIX NOBTOPOB M aHTUuMnauma. TpaHcnaums. Ponb pnbocom u pasHbix
TmnoB PHK B atom npouecce. OcHoBHble aTanbl TpaHcnsauuu. Cnocobbl penapaumm
nospexaeHnn HK. HacnegcreeHHble 6one3Hn YenoBeka, CBA3aHHbIE C HapyLleHUeM
cuctem penapauun. WHtepdepeHums PHK — perynauuss akcnpeccunm reHoB Ha
NOCTTPAHCKPUMNUUOHHOM  ypoBHe.  MWcnonb3oBaHne PHK  wuHTepdepeHumn B
reHeTMYeckux wuccnegoBaHnax wu 6buomeguumHe. [eHeTuyeckass WHXeHepusa Ha
KNEeTOYHOM, XPOMOCOMHOM M FEHHOM YPOBHsIX. ['eHHast uHxxeHepuda. OCHOBHbIE 3Tanbl
CO3[aHuUs TPaHCreHHbIX OpraHM3MoB. [lOHATME O BeKTOpe: TuMbl BEKTOPOB, MX
KOHCTpPYMpOBaHME U Cnocobbl NnepeHoca B KNETKN pasfnyHbiX OpraHn3mMoB. [JoCTmxKeHns
W NEepCnekTMBbl TFEHHOW WHXeHepun. KapTupoBaHue reHoma: UMTONOornveckue,
reHeTudeckne u usndeckne KapTbl XPOMOCOM, MPUHUMMBI KX MNOCTPOEHUS.
MonekynapHble mapkepbl [OHK. T1OP®-mapkepbl. Mukpo- ©“  MuHMUCATENNUTLI.
PUHrepnpuUHTUHI Kak MeToAd uaAeHTUuKaumm nmyHocTu. [lonnmepasHas uenHas
peakumsi Kak cnocob amnnudwmkaumm noboro dparmeHta OHK. MMpuHumner TLP,
obnactn npumeHeHusi. NoHATME O reHoMuke MU npoTeoMuke. «ObBpaTHasi» reHeTuka.
OpTonorMyHble M napanornyHble reHbl. buoumnbl — HOBbLIM NOAXOn4 ANS U3yYeHUs
COCTOSIHMSA BCex reHoB opraHmnama. Cenekuus kak Hayka. Bknag akag. H./. Basunosa B
pasBUTUE reHeTU4ecknx OCHOB cenekuuun. Metoabl cenekuuwn. [MoHATME O copTe.
feTepo3nc n ero ponb B cenekumn. MHopuanHr n aytbpuamHr. MexaHnambl penapaumm
AHK 'y mukpoopraHnamoBs. KoHbloraumsa — nonosow npouecc y 6akrepuii. F-nnasmugbl n
3MNNCOMBI, Hfr-knetkn. [eHeTu4eckoe KapTUpOBaHME METOOOM  MpepbiBaHUS
KOHblorauumn. Cuctema pectpukummn-mogmdukauun, npegoxpanswowas OHK knetku-
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XO035iMHa OT BKIMIOYEHUS B €€ FeHeTMYecKu matepuman 4yxepogHsix monekyn [OHK.
depMeHTbl pecTpukumnmn (pectpukrasol) n mogndukauum (metunasbl). MeTunupoBaHue
AOHK. AHTupecTpukumnsa. MenoTnyecknin KPOCCUHIroBep, ero reHeTuyeckme NocnencTBus.
[eHeTn4eckne KapTbl XPOMOCOM W MPUHUMNBLI KX nocTpoeHus. OnpeneneHve
pacCTOSAHUA MeXay reHamu no 4yactote KpoccuHrosepa. MUToTU4eCcKnin KpOCCUHIoBeEp,
ero reHeTvyeckue nocneacTBus, UCMNONb3OBaHWE ANA reHeTUYEeCKOro KapTUpOBaHUA.
LinTonnasamatnyeckoe HacnegoBaHue. Tunbl MUTOXOHOPWAnbHbIX MyTauun. Petite
MyTaHTbl U HacnegoBaHWe CnoCOBHOCTU AblXxaHna y Apoxoken. MNoaxoabl K U3yveHuto
PYHKUMIN reHOB: MO3ULNOHHOE KNOHUPOBaHME, HOKAyT FEeHOB MyTeM MHTepdepeHumnn
PHK, romonormnyHon pekombuHauuun. buounnsl (QHK-nonsa)- npyHUnnbl 1 BO3MOXHOCTH
ncnonb3oBaHus. TpaHckpunToMuka. OCOBEHHOCTU CTPYKTYPHOW OpraHM3aumm reHoMoB
Npo- U 3YKapUOTUYECKUX MUKPOOPraHM3MOB, BbISIBIEHHbIE HA OCHOBAHWW WX MOMHOro
cekBeHupoBaHus. lNpeacraBneHne 0 MMHUManNbHOM pasmMepe reHoMa OAHOKMNETOYHbIX
MUKpOOPraHnamoB. KneTtouHblih (MUTOTUYECKUA) LMK U ero perynaums. LMKnuHel mn
UMKNNUH 3aBUCUMbIE KWUHAa3bl, UX POfb B PErynsauumn KnetoyHoro genexHus. Mutos
(kapuokmHes) n ero buonornyeckoe 3HadeHune. HapucoBatb cxemy mmuto3a. Menos m
ero Ouonornyeckoe 3HaveHne. HapucoBaTb cxeMy wMenosa. [lpocasza Menosa.
KpoccuHroBep, ero buonornyeckoe 3HayeHne. MnTos n Menos, nx cXoacTea u OTINYNA.
Tunbl menosa. Tunel PHK. CtpykTypa, dyHkumn. OHK. Mpasuna Yapradda. Mogenb
YotcoHa-Kpuka. [lonykoHcepBaTMBHbIN MexaHu3Mm pennukauum [OHK. ParmeHTol.
Okasakun. PHK-3aTtpaBku, ponb npanma3sbl. JHK-nurasel. Xenukasbl. [JHK-rmpasbl. JHK-
ceasbiBaowmne 6enkn. OcCHoBHble 3Tanbl pennukaumu. McnpaesneHne owmnbok [OHK-
nonumepasamu. AKTMBaLMS aMUHOKUNOT. NHMUuupyowme aMmMHOKMCNOThl. Pnbocomel
— MOSEKYNSApPHblE MaluMHbI, ocyllecTBnswwme cuHTe3 6enka. VMHuumauma cuHtesa
Genka. OnoHraunsa cMHTe3a NoNUNenTUAHOM Lenu. TepMuMHauma cnHTesa nonunentuaa.
Monupnbocombl. LleHTpanbHas pgorma MonekynspHon 6uonorun. WHrmMbutopsl
TpaHcKpunumMm 1 TpaHcnauun. Ydyenne Y. [apBuHa 06 M3MEHYMBOCTM WU
HacneacTBeHHoOCTU. PopMbl M NPUYUHBI  M3MeH4YMBOCTU. OCOBEHHOCTU reHoma Yy
npokapuoT. MNeTnesas unu gomeHHas opraHmsauua JHK y 6aktepuin. PasHble mogenu
opraHusauun Hykneomga 6GaktepuanbHon Knetkn. «CKonb3swme y4acTku» -
baktepuanbHon xpomocombl. Accoumaums [OHK c¢ 6enkamm B 6GakTepmanbHOM
Hykneonge. OcobeHHocTn pennukaumn OHK BupycoB n npokapuot. OpraHusauus
reHoma 3yKapuoT. MHOrokoMnoHeHTHast opraHusaums aapa 3yKapuoT.
®dyHKUMOHanNbHbIE  OCOBEHHOCTM, OTNMyawLwue sapa dYKapuoT OT  SAepHbIX
KomnoHeHToB npokapuoT. Konuyectso [HK B reHome y npo- n aykapuoTt. Mo3sanyHas
(MHTPOH-3K30HHAsA) CTpPyKkTypa reHoB aykapuoT. Mwukpocatennutel (MKC) n
MuHucatennutel  (MHC) kak pasHoBugHocTv  satfJHK, wux opraHusaums u
pacnpocTpaHeHne B reHomMe 3ykapuoT. JIOKyCbl BapbUpyIOLWEro 4ucna TaHOEMHbIX
nosTopoB (VNTR-nokycbl). NeHHas OakTunockonusi. XpOMOCOMbI BbICLUMX 3yKapuOT.
Tpu TMNa xpomocom no HaeawuHy. [lante xapakTepUCTUKY MOHATUIO «XPOMOCOMa» B
cBeTe CoBpeMeHHbIX npeacTtaBneHn. opmMbl opraHmsaumnmn XpoOMoOCoOM: NHTepasHasa u
MuToTUYeckas. OxapakTepusynTte CTPYKTYPHO-(PYHKLMOHANbHOE COCTOSIHNE XPOMOCOM.
O6wnin nnaH CTPOEHUS XPOMOCOM 3JyKapuoTuyeckmx opraHmamoB. CTpoeHune u
YHKUMN  LEHTPOMEPbI W  KUMHEToxopa. Tunbl XPOMOCOM B 3aBUCUMOCTM  OT
pacrnonoXeHUst LEeHTPOMEPbI UMW MEPBUYHON MNepeTsKKU. [loHATME «KapuoTun» W
«nguorpammay. [loHATHE «KapuoTun» no Jlesutckomy. [OunnouaHein (2n) wn
rannongHein (N) Habopbl XpoMocoM. Pasmepbl XpOMOCOM Yy pasHbIX OpraHm3MoB.
«Kputnyeckass macca xpoMocom». AyTOCOMbI M MOSMOBbIE XPOMOCOMbI. XpOMaTuH, €ro
opraHuMsauusa 1 nokanusaumsa B knetke. ®dpakuum xpomMaTuHa, UX MOMeKynsipHas wu
reHeTMyeckas opraHmsaumsi U oTnnYMTernbHble 0COBEHHOCTU. Tunbl reTepoxpoMaTmHa,
0COBEHHOCTMN UX OpraHM3auuKn. Y4acTku fnokanusaumm Ha XpoOMOCOMeE.
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Mpodunb (cneunanbHocTb) NouBOoBeAeHUE

[MoHATME 0 NoYBe Kak CaMOCTOATESIbHOM eCTECTBEHHO-UCTOPUYECKOM Tene. MecTo u
ponb noyBbl B 6uoccepe. CTpyKkTypa NOYBOBEAEHUS U €0 MECTO B CUCTEME HayK.

MuHepanbHass 4acTb no4ys. MwuHepanbl, crnarawowme TBepaylo ¢asy Mouys.
[MepBUYHble MWHepanbl, WX OCHOBHble rpynnbl. OCHOBHbIE TPyMnbl BTOPUYHBIX
MUHEpanoB: CONW, OKCcUAbl, annodadbl, MMUHUCTble MUHepanbl. CBOWCTBA MOYB,
onpegensieMble BTOPUYHLIMM MWUHEpanamun: WoHoobMeHHasi cnocoBHOCTb, NUMKOCTb,
NNacTUYHOCTb.

OpraHudeckoe BelwecTBO nNo4vB. WCTOYHMKM noyBeHHOro rymyca. [loHsTMe o
MUHepanusaumm un rymudpukaumm. BrivsHMe BHELWHMX YCrOBMM Ha Npouecchl
TpaHcdopMauum opraHnyeckoro BellectBa. Cneuuduyeckme u Hecneumdguyeckme
coeauHeHusi. OcCHOBHble rpynnbl  FYMYCOBbIX BELECTB: TYMWUHOBbIE KUCIIOThI,
dYNbBOKUCIOTbI, FYMUH, UX OCOBEHHOCTN 1 pOsb B NOYBOOOBPa30BaHUMN.

Boga B nouse. [loyBeHHbIM pacTBOp W dhakTopbl, ornpefenswowme ero cocTas.
CocTtaB NOYBEHHOrO0 pacTBopa, €ro KUCMOTHOCTb U LEeNoYHOCTb. Porb  MOYBEHHOro
pacTBopa B XWU3HWN pacTEHUN.

lMo4BeHHbLIM BO3ayX. POpMbl NOYBEHHOIO Bo3ayxa. Bo3ayLwHo-gusnyeckme cBoncTea
nouyB.

MNornotTutenbHas cnocoOHOCTb MNoYB. Buabl nornoTuTenbHOM CnocoOHOCTU MNOYB.
[Mo4yBeHHbIN nornoLarLwmnn KoMmnnekc. KNCrnoTHOCTb M WeSTOYHOCTb NOYB.

AKTyanbHass W noTeHuuanbHas MNOYBEHHAd  KUCMOTHOCTb. OOMeHHas u
rmgponuTnyeckas KMCnoTHoCTb. LLlenoyHocTb noys. bydepHOCTb NoYB.

OkucnnTensHO-BOCCTAaHOBUTENbHbIE NPOLIECCHI B MOYBaXx.

OcHoBHble Tennoduandeckne XxapakTepucTukm noys. TennoobmeH B Moyse.
TemnepaTypHbIA peXxnm n ero BNnaHWE Ha No4YBoobpasoBaHmne 1 nnogopoaue noys.

PagnoakTnBHOCTb NOYB.

["paHynoMeTpuYEeCKMiA COCTaB No4yB, ero BNnsHMe Ha no4soobpasoBaHne M CBOMCTBA
noys. CoctaB U CBOWCTBA rpaHyrioMeTpuyecknx anemeHToB. WX knaccudukaums no
pasmepy. Knaccmudukaumnsa noys no rpaHyrioMmeTpu4eckoMy cocTaBy.

CTpyktypa no4s. ®dakTopbl arpermpoBaHus noYBEHHOW Maccbl. CucrtemaTumka
MOYBEHHOW CTPYKTYPbI N €€ ANarHOCTUYEeCKoe 3Ha4YeHue.

MoHATME O no4YBeHHbIX ropm3oHTax. OB6pasoBaHME MOYBEHHLIX TOPU3OHTOB, WX
OTNMYKne OT NUTONOrMYEeCKMx crioeB. CnuctemaTnka NOYBEHHbLIX FOPU3OHTOB.

[AnarHocTnka NoYBEHHbIX TOPU3OHTOB.

MoHATMEe o0 noyBeHHOM npodune. Cucrematvka MOYBEHHbIX Mpodunen no
XapakTepy COOTHOLUEHUSI TFEeHETUYECKMX FOPU3OHTOB. Tunbl CTPOEHUS MOYBEHHOIO
npodouns.

Ob6uwas cxema no4usoobpazoBaHus. CTagMMHOCTb NOYBOOOPa30BaAHUSI.

BanaHc BewectBa B no4BooGpasoBaHuK. [1POTUBOMOMOXHBIE SABNEHUA NpuU
noysoobpasoBaHMK. JrnemeHTapHble MoyBeHHble npouecckl (3MM). Komnnekr u
komnnekc OJlM. Twn nouyBoobpasoBaHuss. OcobeHHOCTM no4BoOOpa3oBaHNA B
PasfiMYHbIX IKOSTOrMYECKMX YCIOBUSIX.

Pexumbl noyBoobpasoBaHus. BogHbii pexuvm noysB. Bo3aywHbIN pexum MnouyB.
TennoBown pexnm noys.

Mnogoopoave nouys. [oHATME O noYBeHHOM nnogopoaun. Kateropym nNOYBEHHOTO
nnogopoaus. ®akropbl NNO4OPOANSA MOYB.

dakTopbl novBoobpasoBaHua. B.B. [dokyyaeB wun ydyeHne 0 dakTopax
no4ysoobpasoBaHus. Baanmoceaab n B3anMOOOyCNoBNEHHOCTb drakTopOB
noysoobpasoBaHus. [eaTenbHOCTb YeroBeka kak haktop noyBoobpasoBaHus.

CuctemaTtumka noys. [MoHATME O cucTemaTurke noys. Pasgensl cuctemMaTuKy NoYyB.
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TakcoHOMUS, HOMeHKNaTypa M AnarHoCcTMKa nouys. [MpuHUUNBLI OMarHOCTUKM MOYB:
NPOMUNbHLIM METOA, KOMMMEKCHbIA NOAX0M4, CpaBHUTENbHO-reorpaduyeckun aHanmas,
oLeHKa pexuMmoB noyBoobpasoBaHusa. [duarHoctnyeckme npusHakm noyds. KoHuenuus
ANarHOCTUYECKMUX FOPU3OHTOB MOYB.

"naBHenwme Tunbl Nnoys. Cnabopas3suTblie NoYBLI.

[depHoBble noyBbl. dopmMMpoBaHWE OEPHOBbIX MOYB Ha KapbOHaTHbIX U
BGeckapboHaTHbIX NNOTHBIX NopoAax. [JlepHoBO-kapboHaTHbIE NoYBbIl. [lepHOBbLIE KUCTIbIE
noysbl. [lepHOBbIE NOYBbI Ha PbIXMbIX MOPOAAX.

'MapomopHble nouBbl. O6WMe npuU3HakKM M CBONCTBA MAPOMOPMHbLIX MOYB.
OrneeHne nouB. Nen, ero Buabl M MNposiBfieHMe B pasHbix nouvsax. [lceepornen.
[MeeBble U rneesaTble NOYBbI.

BonoTHble noyBbl. PacnpoctpaHeHne BOMOTHLIX MOYB B pPasHbIX NPUPOOHbLIX 30HaX.
MpouncxoxaeHmne 60noT n nx Tunbl. TopdoobpaszoBaHue 1 TopoHaKOMNNEHNE B pasHbIX
Tvnax 6onot. Tunbl N NOATUMbLI BOMOTHLIX NOYB, X ANArHOCTMKa, CBONCTBA.

AnnioBnanbHble  nouBbl.  OcobeHHOCTM  no4yBoobpas3oBaHMss B MOWMaX:
rMOPONOTMYECKUA  PEXUM, OTMIOXKEHWEe anmoBUs B pasHbiX YacTax MNOWMbI.
OcobeHHOCTN OenbToBOro NoYyBoobpasoBaHus. TuMbl U NOATUMNbLI antoBUanbHbIX MOYB,
MX  OnarHoCTUKa, reHe3uc, CBOWCTBA, OCOBEHHOCTN  CeNbCKOXO3AMCTBEHHOIO
NCMNONb30BaHWs.

MoasonucTble noyBbl. PacnpocTpaHeHue, ycnosusi no4yBoobpa3oBaHus, BOLHbIA U
TENNOBON  pPeXuMbl, OCOBEHHOCTM  BMOMOrM4yeckoro  KpyroBopota  BellecTs,
cucTemaTuka, gnarHocTuka, ceonctsa. oasonoobpasoBaHue, NCTOPUSA €0 U3YyYeHWs,
COBpPEMEHHbIE B3MMA4bl. Tponuyeckne un cybTponuyeckMe MNOA30SIUCTbIE MOYBLI.
OnoasoneHHoCTb nNoyB  Apyrnx TunoB. OCOBEHHOCTM CENbCKOXO3SIMCTBEHHOIO WU
NecoX03aNCTBEHHOIO UCMNOSIb30BaHUSA NOA30NUCTbIX MOYB.

Bypble necHble noyBbl (6ypo3embl). PacnpoctpaHeHue, ycnosusa noysoobpasoBaHus,
BOOHLIN M TENSIOBOM PeXMMbl, 0COBEHHOCTN BMONOrMYecKoro KpyroBopoTa BeLLecTB,
cucTemaTuka, AMarHoCcTuKa, CBOMCTBA, reHe3nc, 0COBEHHOCTU CebCKOXO3ANCTBEHHOMO
N NIECOXO3SMCTBEHHOIO UCMONb30BaHUA.

Cepble necHble noysbl. PacnpoctpaHeHue, ycnosus noyBoobpasoBaHus, BOOHbIA U
TENNOBON  pPeXuMbl, OCOBEHHOCTM  BMOMOrMYecKoro  KpyroBopota  BeLlecTB,
cucTemaTuka, AMarHoCTMKa, CBOMCTBA, reHe3nc, 0COBEHHOCTU CerbCKOXO3ANCTBEHHOIO
ncnonb3oBaHus. Cepble NecHble rneeBble NOYBbI.

UepHo3embl. PacnpocTtpaHeHue, ycnoesus novyBoobpasoBaHns, BOAHbIA U TEMNSIOBOM
peXumbl, O0COBEHHOCTU OBMONOrMYecKoro KpyroBopoTa BELLEeCTB, CUCTeMaTuKa,
ANarHOCTuKa, CBOWNCTBA, reHesuc, ocobeHHOCTU CENbCKOXO3SNCTBEHHOMO
NCMNONb30BaHWs.

JlyroBo-4epHO3eMHble NOYBbI. JIyroBO-4epHO3eMOBMAHbIE NOYBLI. JlyroBble TEMHbIE
YepHO3eMOBUAHbIE MOYBbI. BploHM3eMbl. YepHO3eMOBMOHbLIE MOYBbLI B TPOMUKax WU
cybTponukax.

ConoHyaku. NpoucxoxgeHne 1 akkymynauus conen B noysax. PacnpoctpaHeHune u
NPOBMHLMM coneHakonneHus. 3aconeHne noys. Cuctemartumka, AnarHoCTmka, CBOMCTBA,
reHe3nc CONOHYaKoB.

ConoHupbl.  PacnpocTtpaHeHue, ycrnoBuss  noyBoobpasoBaHus, cucTtemaTtuka,
ANarHoCTMKa, CBOWCTBA, TrEeHe3nc, ucnonb3oBaHne u Menuopaums. CornoHubl
aBTOMOpPMHbIE, NONYrnapoMopdHbIE N TMOPOMOPIHbLIE.

Conogn. PacnpocTtpaHeHue, ycrnosusi  novsoobpasoBaHue, cuctemaTuka,
ANarHoCTuKa, CBOMCTBA, reHe3nc, ncnornb3oBaHme n menvopaums. Oconoaenbsie NoYyBkbl.

KawTaHoBble noysbl. PacnpocTtpaHeHue, ycnosus no4ysoobpasoBaHus, TEMOBOWN U
BOAHbIN PEXUMbI, OCOBEHHOCTN BUONOrMYECKOro KpyroBopoTa BeLLEeCTB, CUCTEMATUKA,
ANarHoCTu1Ka, CBOWCTBA, reHesuc, ocobeHHoCTH CENbCKOXO35MCTBEHHOO
ncrnonb3oBaHus. JIyroBo-kallTaHOBbIE NMOYBbI.
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Bypble nonynycTbiHHbIE NO4YBbLI. PacnpocTpaHeHue, ycnosms no4YBooOpasoBaHuS,
TENNOBON M BOOHbLIN PEXMMbI, 0OCOBEHHOCTM BMONOMMYECKOro KpyroBopoTa BELLECTB,
cucTtemMaTtuka, AMarHoCTukKa, CBOMCTBA, reHe3nc, 0COOEHHOCTU CEeNnbCKOXO3SMCTBEHHOIO
NCNONb30BaHUS.

Ceposembl. PacnpocTtpaHeHue, ycnosus noyBoobpasoBaHus, TENMIOBOW U BOLHbIN
pPeXMUMbl, OCOBEHHOCTM OBUONOrMYEeCcKOro KpyroBopoTa BeLWEeCTB, CuUcTemaTuka,
AVNarHocTuKa, CBOWCTBA, reHesuc, 0COOEHHOCTH CENbCKOXO3ANCTBEHHOIO
NCNONb30BaHUS.

KopuyHeBble nouyBbl. PacnpocTtpaHeHue, ycnosnsa noyBoobpas3oBaHUs, TEMSIOBOM U
BOOHbIN peXnMbl, 0OCOBEHHOCTN BMONOMMYECKOro KPYroBOpoTa BELLECTB, CUCTEMATUKA,
AVNarHocTuKa, CBOWCTBA, reHesuc, 0COOEHHOCTH CEenNbCKOX035IMCTBEHHOIO
NCNONb30BaHUS.

XKentosembl. PacnpocTpaHeHne, ycrnoBums no4BoobpasoBaHus, TENIOBOM U BOAHbIN
peXuUMbl, OCOBEHHOCTM OBUONOrMYEeCcKoro KpyroBopoTta BeLWEeCTB, CuUcTemaTuka,
AVNarHocTuKa, CBOWNCTBA, reHesuc, 0COOEHHOCTHN CEeNbCKOXO3ANCTBEHHOIO
NCNONb30BaHUS.

KpacHo3embl. PacnpocTpaHeHue, ycnoBusa no4yBoodbpasoBaHus, TENMOBON N BOAHbLIN
peXuMMmbl, OCOBEHHOCTM OUONOrMYEeCcKOro KpyroBopoTa BeELWEeCTB, CUcTeMaTuka,
AVarHocTuka, CBOWCTBA, reHesuc, ocobeHHOCTH CENbCKOXO3ANCTBEHHOIO
NCNONb30BaHUS.

OpHble nouyBbl. OCoBeHHOCTU no4YBOOOpa3oBaHMA B TFOPHbIX NaHawadTax u umx
N3MEHEHNE C BbICOTOW. BbICOTHasi MOACHOCTb MOYB B pasHbIX FOPHbIX CUCTEMAX W
pasHbIX NpMpoaHbIX 3oHax. OCOBEHHOCTN CTPOEHMS, COCTaBa N CBOWCTB FOPHbLIX MOYB.
OcobeHHOCTU CENbCKOXO3ANCTBEHHOMO NCMOMb30BaHMS FOPHbIX NOYB.

Mpodunb (cneunanbHOCTL) AKonorms

JKonorusa kak Hayka, nosHatoLlas xmBon obnuk 6uocdepbl BBegeHne tepmuHa
"akonorna" OpHcTtom Nekkenem B 1866 r. ana o603Ha4YeHNA Haykn O B3aMMOOENCTBUAX
opraHusama u cpefbl. Passutne akosnormm B 20-m ctonetun. YpOBHW OpraHusauumn
XMBOW MaTepun, u3yyaemble IKOMOrMen (opraHmam, nonynauusi, coobLecTBo,
akocuctema, Guocdepa). [Be rpynnbl 3agady M COOTBETCTBYHWOLUME WM NOAXOAbl B
COBpPEMEHHOM aKosormu. (1) N3y4eHne MeXaHU3MOB, onpenensaLwmx
pacrnpocTpaHeHne u obunume opraHMamoB (MOnNynsAuMOHHbIA nogxon). (2) W3sydeHwue
npoTeKkawLwWmnx € y4yacTMeM OpraHM3MOB MPOLIECCOB TpaHcgopMaunn BeLlecTBa W
SHeprum B 3KocucTeMax u buocdepe (sKocucTeEMHbIM noaxon). BosmoxHocTn u
OfpaHUYeHns1 Kaxgoro wu3 noaxonoB. Ponb TeopeTudecknx mogenenm (rmnortes),
9KCMEPMMEHTOB 1 NosieBbIX HabnaeHUN.

OpraHuam Kak AWCKpeTHasi CamMOBOCMNPOWU3BOASLLANCA CTPYKTypa, CBsi3aHHas
obmeHOM BeLeCcTB C OKpyxarwlen cpenon. [1Ba Tuna 3KOMOrMYeckmx ¢akTopoB:
yCrioBusi 1 pecypcebl. [lnanasoH ycrnosuin (tTemnepaTtypsbl, BIaXXHOCTU, CONIEBOro coctaBa
n ap.), B npegenax KOToOporo BO3MOXHO CyLLECTBOBaHME U pa3MHOXEHWEe OpraHM3MOB.
Kpuas TonepaHTHOCTU. B3anmogencteue gaktopos. [epexvBaHne HebnaronpusiTHbIX
YCNOBWI B MNOKOALLEMCS COCTOSTHUMN.

OOMeHHble npouecchl, CBA3blBalOWMe OpraHnambl CO cpenon. buoreHHble
3NeMeHTbl. 3aBUCMMOCTb OpPraHM3MOB OT PasHbIX UCTOYHMKOB aHeprumn (poTtoTpodbl n
XeMOTpodbl) M pasHbIX WCTOYHMKOB Yyrnepoda (aBToTpodbl U retepoTpodbl).
MepBnyHas npoaykumsa - 4muctas m BanoBas. [bixaHne pacTeHuin. 3aMeHumble W©
He3aMeHUMble pecypcbl. JlMMUTMpylOWan KoHUeHTpauMss Heobxooumoro pecypca.
"3akoH 0. JInbuxa". NetepoTpodbl. MNMocTynneHne aHeprum ¢ NULLEN U €€ AanbHenwas
TpaHcopmaumsa. PaunoH, accumunsaumsi, Tpatbl Ha OOMEH, POCT M pa3MHOXEHME.
MoTpebneHne kucnopoga kak mnokasaTernb CKOpocTu obmeHa. 3aBucuMmocTb obuiero
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obMeHa 1 ero MUHTEHCUMBHOCTWU OT Macchbl Tena. BnvaHue temnepatypbl Ha OpraHn3mbl.
OKTOTEPMbIl Y 3HAOTEPMbI. 3aBUCUMOCTb MHTEHCUBHOCTM OBMEHa 1 CKOPOCTU Pa3BUTUSA
oT TemnepaTypbl. [1paBuno "cymmbl TemnepaTyp".

XKusHeHHble uuKnbl. [lonuuumknMyeckne (pasMHOXalLWMecd MHOTOKpaTHO) W
MOHOUMKNUYeckne (pasMHoOXaroLwmeca OOHOKpPaTHO) opraHu3mbl. KoHKypeHUumsa 3a
pecypcbl Mexay pasHbiMu yHKunamu. MNpeactaenenue o r- n K-otbope.

OnpepgenexHve nonynauMmM B 9KOMorMM M reHetuke.  [eHeTuyeckas
HeOOHOPOOHOCTL nonynsaumMu. Mepapxudeckass CTpykTypa nonynsuui. JlokanbHble
nonynsaumm n Metanonynsummn.

Cratnyeckme xapakTepucTukM nonynsaumu: obliass YMCNEeHHOCTb, MNMOTHOCTb,
CTPYKTypa (pa3mMepHasd, Bo3pacTHas, nosnosas). CBA3b Mexay pasmepamMy OpraHn3mMoB
N NAOTHOCTLIO nonynsumu. MNMonynauma B NPOCTpaHCTBE: CriydyanHoe, arpermpoBaHHoe
(nATHMCTOE) WM peryndpHoe pasmelleHne ocoben. TeppuTopuanbHoe MoBedeHe.
CooTHoLLEeHWe 3aTpaT Ha OXpaHy TEPPUTOPUM U NOJTy4aeMblX MPU 3TOM BbIrOA.

AnHamnyeckne xapakTepucTvkM MNONynsuMn: CKOPOCTb pPOCTa YMCIIEHHOCTW,
pOXOaeMOCTb, CMEPTHOCTb, WHTEHCUBHOCTb MMMUrpauun u amurpauuun. duHamuka
nonynsaumm kak 6anaHc npoTekalwLwmx B HeW npoueccoB. PacnpegeneHne cMepTHOCTH
no Bo3pacTaM. KoropTHble (OMHamMuMyeckue) K ctatudeckne Tabnuubl BbDKMBAHUS
(BoxuTKsa): cnocobbl KX MoOCTpoeHus. PacyeT oxuagaemMon MNpoOSOIHKUTENbHOCTH
AanbHenWen XU3HU Ona pasHbiX Bo3pacToB. OCHOBHbIE TUMbl KPUBLIX BbIKMBAHUS
opraHusamoB.  [lemorpacuyeckne  Tabnuupbl, yyuTbiBalOWME  MHTEHCUBHOCTb
pa3MHOXeHus. Onpegenenne koadduumeHta socnponssoacTesa Ro. Bpems reHepauum
N cNOocoObl €ro OLIEHKM.

OKCNoHeHUManbHbIn pocT nonynauun. CKOpOCTb 3KCMOHEHUManbHOro pocra: eé
3aBMCUMOCTb OT XapaKkTepuUCTUK opraHm3ama (pasmepa wn Ap.), obecnevyeHHOCTU
pecypcamn u ycnoesun cpefbl. CtabunbHoe BoO3pacTHoe pacnpefeneHue. Pacuet
CKOPOCTU  3KCMOHEeHUManbHOro  pocta no  gemorpadguyeckmm  tabnuuam.
PenpogyktnBHas CTpykTypa nonynsumMui. PasHble Tunbl BO3PacTHOW CTPYKTYpbl
nonynsumn n nx cBA3b C AMHAMUKOW YNCNEHHOCTU. InHaMmmka Guomacchl nonynauuu.

PocTt HapogoHaceneHus BO BCeM MUpe U B OTAENbHbIX pernoHax. NameHeHve
KPMBOW  BbDKMBAHUS MO Mepe  SKOHOMWYECKOrO  pasBuUTUS WU YnydleHus
34paBoOXpaHeHus. [leTckaa cMepTHOCTb. Pasnuuus B BO3pacTHOM CTPYKType W
CKOPOCTU pocTa NonynsumMi pasBuTbIX U pasBuUBaKOLLMXCS CTPaH.

Mpobnema AWHaAMWKM YUCNEHHOCTM nonynauun. Jlormctnyeckaa Mopaenb
perynsunmn pocta YNCreHHOCTU: NPeanocChifiki U cneacTBus. O@eKT 3anasabiBaHus U
aBTokonebaHns u4ucneHHocTn. BocnpousBegeHue aBTokonebaTenbHOro pexvva B
nabopaTopHbIX 3KcnepumeHTax. PakTopbl 3aBUCUMbIE U HE3ABUCUMbIE OT MIIOTHOCTMW.
MuHuManbHbIM  pasmep nonynauun, Heobxogumblin gns €€  Gnaronony4Horo
cywiectBoBaHus. [Npobnema oxpaHbl peakmx 1 ncyesaroLwmx BnaoB. KpacHble KHUMN.

PasHoobpasne TunoB AauvHamukn nonynauui.  Uuknuyeckme  konebanus
YUCNEHHOCTU IPbI3YHOB, 3aMueodbpasHbiX N XULWHbLIX. CMeHa MexaHU3MOB perynsauum B
3aBUCMMOCTW OT [LOCTUrHYTOrO YPOBHSA 4ucneHHocTn. [lpeobnagatowmii  cnocob
perynsununm YMCIEHHOCTU W MOSIOXKEeHMe OpraHM3MoB B Uensx nuTaHus. Buabl-
Bpeautenn n ux npoucxoxgeHune. OrpaHuyeHne 4YUCNEHHOCTUM BUOOB-BpeauTenen:
nctpebutenbHole N perynupyrowme mepsbl. lNNectuumabl. NMocneacteus nNpUMeEHeHUs
XITIOpOpraHNYecknx NecTuumnaoB: HaKoMfeHUe B BbICLUMX 3BEHbAX TPOUYECKOMW Leru.
CoBpemMeHHble TpeboBaHus K nectuuyuaam. [logaoepkaHne YMCNEeHHOCTU BUAOB-
BpeauTenen Ha 3KOHOMUYECKU onpaBOaHHOM ypoBHe. Mcnornb3oBaHWe eCTeCTBEHHbIX
BparoB 4S5 KOHTPONMPOBAHNSA BUOOB-BpeauTenen.

PasHble TMnbl B3aMMoaencTasnin NoNynsaumi n cnocodbl NX BbISIBIIEHUS.

OTHoweHns "pecypc - notpebutens” (XuMWHUK - XeptBa). PyHKUMOHANbHAA
peakuus noTpebutensa Ha yBENMYEHME KONMUYecTBa pecypca (4icna KepTs).
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UuncneHHas peakuma notpebutensa Ha Bo3pacTtaHue konmyecTBa pecypca. "lMoporosas
KOHUeHTpauus" pecypca - MUHMManbHOE CcoAepXXaHue pecypca, [gonyckawouiee
nogaepXxaHue crauuoHapHouM (NOCTOSIHHOM) YUCHEHHOCTU. W3oknuHa "HyneBoro
npypocta" nonynauMm B MPOCTPAHCTBE [ABYX pPecypcoB (B3aMMO3aMEHUMbIX U
He3aMeHUMBbIX).

KonebaHus "xuwHuk - xeptea". Mogenb Jlotkn-BonbTeppsl. MNonbITkn co3gaHms
9KCNEPUMEHTAanbHbIX CUCTEM "XULLHWK - )epTBa". Ponb Myrpaumm XuwHMKa v XepTBbl B
nogaepXaHum uxX CcocyllecTBOBaHUSA. BsamMooTHoweHna “"XUWHWK - XepTeBa" B
npupoge. Koaonwouus XuwHUKaA W XepTBbl. "LleHa" 3awuTbl OT  XWULIHWKOB.
MuwenobbiBaTenbHOE NOBEAEHNE XMLLHMKOB (NoTpebuTtenen). Mapasntunam.

KoHkypeHunsa. CooTHOLWEeHMe BHYTPUBUOAOBOM W MEXBUOOBOM KOHKYPEHLUMW.
TeopeTnyecknin Noaxoa K U3ydeHuto KoHKypeHumn. Mogens Bonbteppebl - JloTku - Nay3e
n ee orpaHuyeHus. [MpUHUUN KOHKYPEHTHOrO UCKNYeHus (3akoH [ay3e) u ero
coBpeMeHHas TpakToBka. CBA3b Mexay YMCIOM YCTOMYMBO COCYLLECTBYHOLUX BUOOB U
YUCNOM MAOTHOCTHO-3aBUCUMBIX pakTopoB. CocyLlecTBOBaHNE KOHKYPUPYIOLLNX
BMAaoB. CTeneHb 4OMYCTUMOro NepekpbiBaHWS SKONOrMYeCKUX HULL.

MyTyanuam. lNpumepbl MyTyanuama Cpean KUBOTHBIX, @ TakkKe XXMBOTHbIX C
pacteHuamu. Onbinutenn. Mukopusa - MyTyanuMsMm BbICLUMX pacTeHuh u rpubos.
JlnwanHmkn.

OnpepneneHve coobuecTtBa. Pa3nuyHble noaxodbl K BblOEMEHUIO U ONUCAHUIO
coobuwects. CTtpykTypa coobuwects. BugoBoe pasHoobpasue kak WHTerpasibHas
Xapakrepuctuka coobuiectsa. VIHaekcbl BMOOBOro pasHoobpasnd, nx 3aBUCMMOCTb OT
ynucna BMOOB N COOTHOLLEHUS UX YUCIIEHHOCTEN. POnb KOHKYpPEHLMN U XULLHMYeCTBa B
dopMupoBaHUM M NogaepXaHum CTpyKTypbl coobuiectB. OcCTpoBHble coobliecTBa:
COOTHOLLUEHNE Cry4anMHOCTM 3aceneHnss n  OuoTUYeckux B3auMOOEWUCTBUA B
opMMpOBaHNN BUAOBOrO coctaBa. PacxoxaeHne aKonorm4ecknx Huw B coobuiecTse.
OcCHOBHblE TUMbI 3KOMOro-LeHoTudecknx crtpatermn no J1.I'.PameHckomy n ®.[panmy:
BMONEHTLI (KOMNETUTOPbLI), NATUEHTLI (CTPeCcC-ToNnepaHTbl) U SKCNNepeHThl (pyaeparnsi).

OnHamnka coobuiectB BO BpemeHu. [lepBuYHblE U BTOPUYHbIE CYKLIECCUWN.
KnumakcHble coobuectBa. IsaMeHeHss BUOOBOro pasHoobpasnsa B Xode CYKLeCCuW.
CBs3b Mexay NpOOYKTMBHOCTBO M pasHoobpasmeM. YCTOMYMBOCTb COOOLLECTB.
JlokanbHaga n obas ycTondnBocTb. HapylueHne CTpyKTypbl COOOLWECTB No4 BANAHUEM
aHTponoreHHbIX BO3aencTeuin. PaspaboTtka mep no oxpaHe 6uopasHoobpasu4.
OKocucTema Kak (PyHKUMOHanNbHasi U CTPYKTypHas eguHuua 6uocdepbl. KpyroBopoT
OuoreHHbIX anemMeHToB. TpyaHOCTU onpeaeneHnsa rpaHnl, 9KOCUCTEMbI: HeCoBNageHue
NPOCTPAHCTBEHHO-BPEMEHHbBIX  MaclwTaboB  KPYyroBOPOTOB  Pa3HbIX  ANIEMEHTOB.
OrpaHnyeHHoe 4ncrno 6Guoreoxmmmyecknx QyHKUMA. BO3MOXHOCTb WHTErpasibHown
OLEHKN (PM3MONOrMyeckon akTMBHOCTU 6Gonbliunx rpynn opraHuamMoB. OCHOBHble
dyHKUMOHarbHbIE TPYyMNnbl OpraHM3MoB B akocucteme. [poayueHTbl, KOHCYMEHTbI U
peayLeHTbl. YCNOBHOCTb rpaHnLbl Mexay KOHCyMeHTaMu 1 pegyueHtamn. bruotpodbl 1
canpotpobl. buomacca u npoaykuus. JIMMUTUMpPOBaHME NEPBUYHON MNPOLYKUUN
pasnUYHbIMU dakTopamu (ocBeLWEeHHOCTbI0, TemnepaTypou, BMNaXXHOCTbIO,
KOHUEHTpaumMen OUOoreHHbIX 3nemMeHToB). YTunusauma nepBUYHOM NpoayKuMn B
Tpodudecknx uensx. NactbuwHan n getputHaa nuwesble Lenu. Tpoduyeckas ceTb U
Tpoduyeckne ypoBHU. MNupamuaa npoaykumn. Perynaumna oTaenbHbIX YPpOBHEN "CHU3Y"
n "cesepxy". Tunbl 3KOCUCTEM.

YyeHne o 6uoccepe. Ponb B.A.BepHagckoro. CTpykTypa M mMatepuaribHbIn
coctaB buocepbl. PyHKUUKM Guoccepbl. IBontoums Buocepbl. IJKOMOrMsa Kak Hayka.
MpeameT, NOHATUS, CTaHOBIEHUE KaK Hayku. MeToabl. OKonornyeckoe MoaenmpoBaHume.

Mpupogononb3oBaHve, uUenb M 3agjayv, Buabl  NPUPOAONONb30BaAHUA.
PaunoHanbHOe U HepaumoHanbHoe npupoaonofnib3oBaHne. MoTuBbl W npaBuna
HepaLuMOHanbLHOro NpMpoaononb30BaHUS.
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3akoHbl b. KommoHepa. NpupoaHble pecypcbl. Mx knaccudumkaums.
AHTpOMOreHHble BO3AeNCTBMS Ha Buocdepy n e€ 3awmra. [erpagaums XMBOTHOMO U

pactTuTenbHoro mmpa. 3awmrta 6uonornyeckmnx coobuyects. KpacHble KHUMM, kKagacTtpbl
BMoNorn4ecknx pecypcos.

SanFISHeHI/Ie aTMOC(*)epHOFO BO3AyXa, NCTOYHUKKN, SKOJ1Orn4ecKkme rnocrnencrsua

3arpsisHeHust atmocdepsbl. 3awmTta atmocdepbl. 3arpsasHeHne rnapocdepbl, MICTOUYHUKA
n nocnencTeus. 3awmTa rugpocdepbl. AHTPOMOreHHbIEe BO3AENCTBUS Ha MOYBY.
3awunTta noys.

2.PekomeHayemas nutepartypa

Mo 6unocdunsmke

. Pyéun A.b. Buodmanka [B 2 1] / A.B. PybuH; Mock. roc. yH-T um. M.B.

JlomoHocoBa.— M. : U3g-Bo Mock. yH-Ta : Hayka, 2004.

. ApTioxoB B.[. MonekynsipHaa Guodmsnka: MexaHu3Mbl NPOTEKAHUA WU perynauumn

BHYTPUKIIETOYHbIX NpoueccoB: y4ebHoe nocobue / B.I. ApTioxos, O.B. bawapuHa ;
BopoHex. roc. yH-T.— BopoHex : WsgaTenbcko-nonurpauyecknn UeHTp
BopoHexckoro rocygapcTtBeHHOro yHmsepcuteta, 2012 .— 219 c.

. AptioxoB B.I". Buodmauka: y4ebHuk ana BY3os /nog pea. B.I'. AptioxoBa. — M.:

Akagemuyeckun npoekt, 2009. — 294c.

. Bnagnmupos O.A. Jlekumm no meguumHckon 6Guodmsmke: yy4ed. nocobue/ HO.A.

Bnagumupos, E.B. lNpockypuHa. — M.: AkagemkHura, 2007. — 432c.

. AptioxoB  B.['.  CTpyKTypHO-(pyHKUMOHaNbHOe cocTtosHne 6GuomembpaH U

MEXKneTouHble B3anmoaencTaus: yueb. nocobue / B.I'. ApTtioxos, M.A. HakBacuHa. —
BopoHex: WML, BIy, 2008. — 156c.

Mo Guoxnmun

. XKepebuoB H.A. buoxmmus: yueb. / H.A. XKepebuos, T.H. MNMonoea, B.I'. ApTioxoB. —

BopoHex: U3a-8o BopoHex. roc. yH-Ta, 2002. — 696¢.

. KHoppe AO.I'. buonoruyeckas xumuna / .. KHoppe, C.[0. MbianHa. — M.: BbicLu.WK.,

2000.

Buoxmmus yenoseka / P. Mappu n gp. — M.: Mup, 1993. T.1-2.

dununnosuy KO.B. OcHoBbl Buoxnmmnm / KO.B. dununnosuy. — M.: Bbicw.wwk.; 1993.
Jlennngxep A. OcHoBbl Guoxmmum / A. JleHuHgpxkep. — M.: Mup, 1985. — T.1-3.

Mo ¢pm3monornm n Guoxmmmum pacteHumn
AxywknHa H.U. duasmonorna pacrenHmin. 2-oe u3ag., nepepab. M., "lNpoceeweHmne",
1993.- 351c.
lN'yasuH T. BeBegeHue B broxumunio pactenmin. B 2 1./ 'ydsuH T., Mepcep 3. lMep. ¢
aHrn.- M."Mnp", 1986.
Moneson B.B. ®usmnonorma pacteHun. Yueb. gns By3oB. - M.: "Bbicwasa wkona",
1989. - 464c.
Monosko T.K. [OblxaHue pacteHun. dusnonormyeckme acnektbl. - C.-MeTepbypr,
1999r.
[MpakTnkym no MuHepanbHOMY MNUTaHUIO, BOAHOMY pPeXuMy, POCTYy U pasBUTUIO
pacteHun /EnpuHueB A.T., XoxanHoBa [.H. - BopoHex: MN3a-80 BopoHex. YH-Ta,
2002. - 86c¢.
MpakTukym no duaunonornn pactutensHon knetkn /EnpuHueB A.T., XoxanHoBa
I".H., MBaHOB B.®. - BopoHex: N3a-Bo BopoHex. YH-Ta, 2002. 75c.
KysHeuoB B.B. dusmnonorus pactenuii. / B.B. KysHeuos, . A. AmuTtpuesa // Mocksa.
Abpuc. - 2011. - 783c.
Epmakos B.l1. ®dusnonorus pacteHun. - M. - Akagemus. — 2007. — 634c.
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Mo 6oTtaHuke
BoTaHuka: B 4 Tomax. lNog pea. A.K. TumonHuHa. M. - 2007.
JlotoBa J1.U. botaHuka. Mopdgonorus n aHatomus Boiclnx pacteHun. M. KomKHura.
2007. - 510c.

Mo 3oonorumn

. KoHctaHTnHoB B.H. 3oonorusg nossoHouYHbIx / B.H. KoHcTanTuHoB, C.I1. WWaTtanosa //

M. : Akagemusa. — 2004. — 527c.

. Jorunb B.A. 3oonornsa 6e3no3BoHOYHbIX (8- n3a.) - M. : AnbsHc. - 2009. — 605c.
. OctpoBepxoBa I'.I1. 3oonorna 6ecno3BoHOYHbIX. ToMcCK: M3a-BO TOMCKOro yH-Ta. -

2005. - 659c.

Mo aHTOoMonoruu

. 3axeatuH KO.A. Kypc obwen aHtomonornn/ KO.A.3axsatmnH. — M.: Konoc, 2001. —
376 c.

. Jorenb B.A. 3oonorus 6ecno3BoHo4YHbIX/B.A. Jorenb.- M.:AnbsiHc, 2009.-605c.

. Kopobknn B.U. Bkonorus : yueb. ansa sy3os / B.N. KopobkuH, J1.B. MNepenenscknin. —
N3a. 16-e, nepepab. u gon. — PoctoB-Ha-[oHy : ®eHuke, 2010. — 602 c.

. Hukonankun H.N. Bkonorus: yueb. anga Bysos/ H.. HukonawnknH, H.E. HukonankuHa,
O.l. MenexoBa. — N3a. 7-e. — M.: [Jpocba, 2009. — 622 c.
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Mo reHeTUKe
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yHusepcutetoB / FO.J1. 'yxoB, A.®ykc, . Banuyek; MNog pea. HO.J1. N'yxoBa. — 3-e
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T.1. - 667 c.
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-T2.-477 c.

7. DessitoBa T.A. O6LUasn 1 cucteMHas 3KOMOrMs: COCTOSIHME M NepCnekTBbl passutms /T.A.
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9. [eesatoBa T.A. Jkonorms 1 NpPMPOLONonbL30BaHUE: croBapb-crpaBoyHuK / T.A. [leBaToBa,
B.O.MBaHoB, C.H. boxko, B.A. Kopones; BopoHex: N3paTtensckuii gom BIY, 2018. - 487 c.
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3.Bonpochbl K 3K3amMeHy

Mo 6uocdunsmke

1. Knaccudpukauma TepmognmHamMmuyeckmx cuctem. [lepBbli M BTOPOM  3aKOHbI
TepMoanHamMukmn B Gmonorum.

2. TepmognHamumyeckue napameTpbl U UX aHanua: 3HTanbMnus, 3HTPONUS, N3MEHEHNE
cBOOOAHOWN IHEPIUN.

3. CraumoHapHOe COCTOSHME M YCNOBUSA MWHUMYMa CKOPOCTU MPUPOCTa IHTPOMUMW.
Teopema NMpuroxuHa.

4. OneKkTpoHHble YpoBHW B Ouononumepax. OCHOBHbIE TUMNbl  MOMEKYNAPHbIX
opbuTanen n 3NEKTPOHHbLIX COCTOSIHWW, TT-3NEKTPOHbI, SHEPrus Aenokanusauuu.
Cxema ABRNOoHCKOro Ans CroXHbIX MOMNEKY-.

5. Makpomoriekyna Kak oCHoBa opraHmsauun 6uoctpyktyp. CTaTucTnyecknin xapakrep
KOH(hopmaummn 6uononmvepos.

6. Ycnosus cTtaburnbHOCTM KOHurypaumm makpomosnekyn. dasoBble nepexonbl.
Mepexoabl rmobyna-knybok. KoonepaTuBHbIE CBOMCTBA MaKPOMOSIEKYIT.

7. BopopoaHble CBA3U; cuUrnbl BaH-gep-Baanbca; anekTpocTaTnyeckue
B3aMMOOEenCcTBUA.

8. OcobeHHOCTN NPOCTPaAHCTBEHHOM OpraHn3auumn 6enkoB N HyKNENHOBbIX KUCHOT.

9. CybbeauHuMyHasa u goOMeHHasi CTpyKTypa 6enkos.

10. Mogenu ubpunnspHbIX 1 rNodynapHbIX 6erkos.

11. AnHamunyeckasn CTPyKTYypa onvronenTnaos n rnobynsipHbiX  GEenkos;
KOHOpMauMOHHaa  NOABWXKHOCTb. MeToabl  M3yyYeHUss  KOHGPOPMAaLMOHHON
NOABWXHOCTW.

12.MexaHu3mMbl MUrpaLmMm 3HEprun: pPe3OHaHCHbIA MeXaHWU3M, CUHINET-CUHINETHbIA 1
TPMNNET-TPUNAETHBIN NEPEHOCHI, MUTPaLUSA AKCUTOHA.

13.KuHeTnka dhepmMeHTaTUBHbIX NnpoL,eccos. OcobeHHoCTH MEeXaHN3MOoB
drepMeHTaTUBHbIX peakuui. NoHaTne o pusnke pepMeHTaTMBHOIO KaTanunaa.

14. ONeKTpOHHO-KOHOPMAaLMOHHbIE  B3aMMOOENCTBUS B (PepMeHT-CcybCcTpaTHOM
komnnekce. O6pa3oBaHMe MHOTOLEHTPOBOM aKTUBHOMW KOHpUrypauum.
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15. PasButre npencraBneHuin O CTPYKTYPHOW opraHm3aumm memopaH.

16. Xapaktepuctnka membpaHHbIx 6enkoB. XapakTepmucTmka MemopaHHbIX NMMNUAOB.

17. ®un3nko-xmmmnyeckme mexaHmambl ctabunmsauymm membpaH. [iInHammka CTPYKTYpPHbIX
3N1EMEHTOB MEMBpaHbI.

18.lMaccmBHbBIV 1 aKTUBHbBIA TPAHCMOPT BELLECTB Yepe3 meMbpaHbl.

19.TloTteHuman genctemda. Pornb noHos Na u K B reHepauun noteHuwana gencTBUS B
HEPBHbIX M MbILLIEYHbIX BOSTOKHAX.

20.06wme 3aKOHOMEPHOCTW B3auMOAEWNCTBUSA nuraHgoB C  peuentopamu. Ponb
CTPYKTYpbl MnasmaTtnyeckon membpaHbl B npouecce nepegadn ropmMoHasribHOro
curHana.

21.CBoboaHble pagukanbl Npy LEnHbIX peakumsax OKMCREeHMa NMnngos B MeMmbpaHax u
APYrMX KIeTouYHbIX cTpykTypax. ObpasoBaHne cBOOOAHbLIX paguKanoB B TKaHAX B
HOpMe M NpW NaTOSIOrMYecKMx npoueccax.

22.Ponb akTnBHbIX hopM kucrnopoaa. OKUCNUTENBHLIN CTPECC.

23.TepBnyHble oTOXMMUYeckme peakumn. OCHOBHble cTagum POTOBMONOrMYEeCKoro
npouecca.

24.MexaHuambl  dpoTtobmonormyeckux u  POTOXMMUYECKUX  cTagmn. KuHeTuka
POTOXMMMYECKNX MPOLECCOB.

25. CTpyKTypHas opraHmMsaumsa n yHKLMOHMPoBaHNE POTOCUHTETUYECKNX MeMOpPaH.

26. PoToxmmmnyeckme peakumm B Gernkax, nunugax u HykKnemHoBbIX kucnoTtax. [Npsamoe
aencrteve paguaumm Ha 6enku, depMeHTbl, HYKNeWHOoBble KUCAOTbl, NUNngbl W
yrneBsoabl.

27.PagnoyyBCTBUTENBHOCTL MOMeKyrn. Paguonns Boasl U NMnMaos.

28.®akTopbl, MOaudMUMpyOLWME  Fyd4eBOe  MOpaXeHwe: pagvonpoTekTopbl U
pagmMoceHcnbunmsaTopbl, X XMMuyeckas npupoaa n buonorndyeckoe gencraue.

29. AHann3 mexaHMU3MOoB fy4eBOro NOBPEXAEHMUS KINEeTOK.

30. CTpykTypHO-MeTabonuyeckas Teopusi B pagnobuonormn.

Mo 6uoxnumunun

MpeameT 1 3agadn Groxmmuun.

O6wmne CTPYKTYpHble OCOBEHHOCTM aMWHOKUCAOT. PU3MKO-XMMUYECKUE,

KMCINOTHO-OCHOBHbIE N ONTUYECKME CBOMCTBA aMUHOKMUCIIOT.

3. CoctaB 6enkoB. YpPOBHU CTPYKTYpHOW opraHusauum 6GenkoB. KoHdopmauus

6enkoB. [lomeHHas cTpykTypa 6enkoB. OCHOBHblE TUMNbI JOMEHOB.

Knaccudmkauus 6enkos.

Knaccudmkauns @epmMeHTOB UM HOMEHKNaTypa, eauHuUbl  aKTUBHOCTU

depMeHTOB.

6. ®dakTopbl, BNUAKOLIME HA aKTUBHOCTb (EepMEHTOB. 3aBUCMMOCTb CKOPOCTU
depMeHTaTUBHON peakumn OT KOHUeHTpauuu cybectpata. OnpegeneHve Km u
Vmax.

7. MexaHusam pgencteus gepmMeHToB. OCHOBHblE MNyTU perynauun  akTMBHOCTU

depMeHTOB.

BuTamuHebl - npewectBeHHUKN KodpepMeHTOB. Knaccudukaums, oyHKLnN.

Yrnesoabl. Knaccudumkaums, pyHKUnn.

10. dumsmonormyeckm BaxkHble MOHOCaxapuibl, Ancaxapuabl U nonmcaxapuibl.

[ NIOKO3aMNHOTNIMKaHbI U NPOTEOrNNKaHbI.

11. Knaccudpukaumsa wn  yHkuum nunuaoB. CTpoOeHMe, CBOWCTBA WU BaXHenwwme
npeacTaBUTENN XUPHBIX KNCMOT N TPUauMnrnuLeposnos.

12. CtpoeHne membpaH. TpacnopTHble CUCTEMbI MEMBPaH.

13. Mukonna — UeHTpanbHbIi NYTb KaTabonmMama [foKO3bl.  JHepreTmyeckas
3¢ PEKTUBHOCTb MNKOMNN3a.

14. Unkn TpnkapOOHOBbLIX KACIIOT.

N =
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15.

16.
17.
18.

19.

20.

21.
22.
23.
24,
25.
26.
27.

28.

29.

30.

CTpyKkTypHasa opraHusaumsi afIeKTPOHTPAHCNOPTHOW Lienyu MutoxoHapun. NepeHoc
3MEKTPOHOB 1 oKUcnnTenbHoe dhocopunmpoBaHme.

XemuocmoTtnyeckada teopua Mutyena.

TpaHCnOpTHbIE CUCTEMbI BHYTPEHHEN MUTOXOHAPUANBHON MEMBPaHbI.
OHepreTuyeckas 3(pPeKTMBHOCTb OKUCIIEHUST MOSIEKYIbI FNIOKO3bI. [bixaTesbHbIN
KOHTPOSb. 5 COCTOAHUN AbIXaTeSlbHOM Lenu no YaHcy.

ToKCKYHbIE POPMbI KUCNOPOAA N reHepUpYoLNe X UCTOYHUKKN. 3HaYeHne
cBoboHOpaAmMKarbHbIX MPOLLECCOB B (OM3MOOrMM 1 NaToNorMn KNeTku.
[eTokcukaums akTuBHbIX OpM Kncnopoga. PepmeHtaTtMeHas U HedpepMeHTHas
aHTUOKCUOAHTHbIE CUCTEMDI.

[ntoKoHeoreHes 1 rMUOKCUNaTHLIN LK.

[NeHTO30(OCHaTHLIN NYTb.

KaTabonuam nunnaoB. Peakumm B-OKUCNEHNSA KMPHbBIX KACMOT.

Peakunn cuHTe3a XMpHbIX KACMOT.

KaTabonuam ammnHokmcnoT. Peakunm TpaHCaMMHUPOBAHMS.

HenTtpanusauna ammmnaka B opraHname. LiMkn MOYEeBUHBI.

CTpoeHue HYKNeWHOBbIX KUCHOT U UX PyHKUuMW. [lypuHOBBIE N MUPUMUANHOBBLIE
OCHOBaHUS. YrneBOAHbIE KOMMOHEHTHI.

Pennukauna, atanbl cuHTesa [OHK. benkn wn depmeHTbl, y4yacTBywuMe B
pennukaumm. OcobeHHOCTM pennukauum y npo- n aykapmor.

TpaHckpunuma un npoueccnHr PHK: aTtanbl, depmeHTbl. OTnuMyma npouecca
TPaHCKPUNLMM Y NPOKaAPUOT N AyKapuoT.

BuocuHTes 6ernka, ero ocHoBHble aTanbl. MaTpuyHaa PHK n reHeTudeckun kog.

Mo ¢m3monorum n Guoxmmmum pacteHum

. MNMpegmert, 3agayum n metoabl OU3NONOrMK pacTeEHNN.

KneTka - kak CTPYKTYpHadA “ beHKLl,I/IOHaJ'IbHaFI eanHnua pacTtnuTesibHoOro opraHm3ama.

. DU3MKO-XMMMNYECKME CBOMNCTBA MUITMEHTOB.

1
2
3. CTpoeHwue, OHTOreHe3 1 NPOUCXOXOEHWE XII0PONnsacToB.
4
5

. NpeacTtaeneHne o ceeTcobupatrowem komnrekce (CCK), peakumoHHOM LIEHTpE,

6.
;
8.
9

20.
21.
22.
23.
24.
25.

POTOCUHTETUYECKOWN eanHuLE.

LInknnyeckmm n HeLMKNUYECKNUN TPaHCMIOPT SNEKTPOHOB NPU (POTOCUHTESE.

Tunbl poTodochopnnMpPoBaHUA U ero MexaHusMm (XeMmocMmoTudeckas rmnoTesa).
Lukn KanbBuHa.

Lnkn XaTt4y-Cnenka. KoonepatmsHocTb C3 n C4 nyten accumunsauymm CO2.

. MeTtabonunam cem.toncraHkosble (CAM-meTabonunam).

. doToabIxaHue: BUOXUMUA N (PU3NOOrMyeckoe 3HaYeHme.

. Bnuanve Ha poTocMHTE3 BHELLHMX DaKTOPOB.

. MutoxoHapuun: cTtpoeHne, BUOXMMNYECKNIA COCTaB, MPOUCXOXKOEHME.

. MMnkonns: Guoxnmusa n perynauus.

. Unkn Kpebca: buoxmmus, s3HadeHne n perynayus.

. ObixatenbHasa uenb (OTL).

. AnbTepHaTVBHbIE NYTU TEPMUHANBHOIO OKUCIIEHWS.

. OkncnuTenbHble NeHTo30ocdaTHbIN NYTb.

. BogoobmeH. KopHeBoe faBneHne n MexaHnM3M ero BO3HUKHOBEHUSA. N'yTTaums m

nnad pacteHunn. TpaHcnupaums. CyTouHbi xod. KonmyecTBeHHbIE NoKasaTenu.
MeTofbl U3y4eHNs MUHEpPanbHOro NUTaHua. M'maponoHuka.

dusmonornyeckas pornb a3oTa, U ero KpyroBopor.

MpeBpalLeHne cepbl B pacTUTENbHOW KIEeTKE.

dusmonornyeckas pornb ocgopa, Kanus, KanbLms, MarHusa u xxenesa.
MuKpoanemMeHTbl.

PocT 1 pa3sutme pacteHuin. 3tanbl pa3BUTUA pacTEHNUN.
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26.
27.
28.
29.
30.

hwn
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

22.
23.
24,
25.

BrnivsiHue Temnepatypbl 1 CBETa Ha POCT pacTEHUN.
dutoxpomHasa cncrema.

PUTOrOpMOHBbI.

doTonepnoan3m 1 ropMoHbI LBETEHUS.

YCTOMYMBOCTb pacTeHni K HebnaronpuaTHeIM bakTopam.

Mo 6oTaHuke
Haguapctso MNpokapmoTtbl. ObLias xapaktepuctumka (CTpoOeHme KNeTKn, Cnocobbl
NUTaHUS, Pa3MHOXEHUS, OCHOBbI CUCTEMATUKN).
PasMHOXeHWe 1 XU3HEHHbIE LMKITbl BOOOPOCTIEN.
Jkonorus Bogopocnen. 3HavyeHne BogoOpOCHen B NpUpoae 1 B XU3HU YenoBeka.
Oco6eHHOCTN CTPOEHUA KNETKN U BEreTaTMBHbIX OpraHoB rpuboBs, nx ceoeobpasune
n BngomameHeHusi. Cnocobbl paamHoXeHunsa rpubos. BeretatneHoe, 6ecnonoe n
nonoBoe pasMHoXeHue. Jkonornsa rpubos. 3HadveHne rpnboB B NPUPOAE U KU3HN
YyenoBekKa.
Knaccudpmkaums rpubHbix opraHnamos. Huswmne un Bbiclume rpubsl.
PactutenbHas knetka. naH cTpoeHus n Mopgonoro-gpusmnonormyeckue
ocobeHHocTn. PactutenbHble TkaHn. OCHOBHbIE TUMbl U Npobnembl
Knaccudukaymn.
O6wagqa xapakrepucTtuka nobera. [MasHble MeTamopdo3bl nobera n ero YacTemn.
O6Lwasa xapaktepucTuka kopHsa. Metamopdo3bl KOpHEMN.
LiBeTok. NMnaH cTpoeHns, xapakTepucTmka aHgpoues n ruHeueda. Metoabl onucaHus
CTPYKTYpbI LBETKa (popmyna, anarpamma)).
Cewms (CTpoeHne n yHKUMN, TUMNbI CEMAH OOHOAONbHbLIX U ABYAO0NbHbLIX PpacTEHUN).
Mnog (cTpoeHue, noaxoapl K krnaccudukaumm, cnocobbl pacnpocTpaHeHus NoaoB
N CEMSH).
CoBpeMeHHble NpeacTaBieHns 0 XXU3HEHHbIX (hopMax pacTeHUN.
OCHOBHbIE OTNIMYUSA BbICLUMX pacTeHU OT HU3LWIKX. [NepBeHUbl Ha3eMHOW opbl —
otaensl Rhyniophyta, Zosterophyllophyta: o6wasn xapakrepucTuka,
npeacTaBuTeNn.
Linkn pa3BuTus BbICLLUMX pacTeHUN, ero nponcxoxageHue. NpuymHbl
NPenMyLLECTBEHHOIO pa3BuUTUSA cnopodmTa B yCroBUSX CyLLW.
OcobeHHOCTN ramMeToUTOB PaBHO- M Pa3HOCMNOPOBbLIX BbICLUNX PaCTEHWUN.
OO6wan xapakTepuctuka otaena Bryophyta kak rameTognHammyeckon nnHum
9BOMOLNN BbICLLUWX pacTeHui. PasgeneHne Ha Knaccbl U NoAKNacehl, X KpaTkas
XapakTepucTmka. 3HayeHue.
Otaen Lycopodiophyta. O6Liasa xapakTepucTuka, pasgeneHmne Ha Knacchbl,
npeacTaBuTeNn.
Otaen Equisetophyta. ickonaemble npeactasutenu otaena. Pog Equisetum B
COBpeMeHHON hnope, XxapakTepHble aHaTOMO-Mopdonornyeckne 0CobeHHOCTH,
MHoroobpasue.
XapaktepucTtuka knacca Ophioglossopsida, npeacrasuTtenu.
Otaen Polypodiophyta. XapaktepucTuka paBHOCNOPOBLIX NpeacTaBUTENEN
oTgena.
Otpen Polypodiophyta. XapaktepucTuka pasHOCNOpOBbIX NpeacTaBuTenen otaena.
"onocemeHHble. O6LWan xapakTepmucTnka, 0CO6EHHOCTU pas3BUTUSA rameTouTOoB,
nx ocobeHHocTn. CTpoeHne cemsidadaTtka. CoBpeMeHHOe pa3aeneHne Ha Knaccbl.
XapakTtepuctuka knaccos Cycadopsida, Ginkgopsida, npeacrasurtenm.
XapaktepucTtuka knacca Pinopsida, npegcrasurenu.
XapaktepucTtuka krnacca Gnetopsida, npegcrasurenu.
OCHOBHbIE YepTbl OTNINYNS MOKPbITOCEMEHHbIX OT APYrMX OTAENOB BbICLLNX
pacTeHun.
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26.

27.

28.

29.

30.

9.

10.

Mogknaccel Magnoliidae, Ranunculidae: kpaTkasi xapakTepucTka OCHOBHbIX
ceMencTB (NnpeacraBuTenun, pacnpocTpaHeHne, XXM3HeHHble opMbl, 0COBEHHOCTU
BereTaTuUBHbIX OpPraHoB, CTPOEHUe LBeTKa, TUN Nfnoaa, 3HavyeHue).

Moagknacc Rosidae, Dilleniidae: kpaTkasi xapakTepucTka OCHOBHbIX CEMENCTB
(npencraBuTEnU, pacnpocTpaHeHne, XXM3HeHHble OpPMbl, 0COBEHHOCTH
BereTaTuUBHbIX OPraHoB, CTPOEHUe UBeTKa, TUN nnoja, 3HavyeHue).

Moagknacckl Lamiidae, Asteridae: kpaTkasi xapakTepucTka OCHOBHbIX CEMENCTB
(npencraBuTenu, pacnpocTpaHeHue, XXM3HeHHble PopMbl, 0COBEHHOCTU
BereTaTuUBHbIX OpPraHoOB, CTPOEHUe LBeTKa, TUN Nnoaa, 3HavyeHue).

Moaknacchkl Alismatidae, Liliidae: kpaTkasi xapakTepucTmka OCHOBHbIX CEMENCTB
(npencraBuTEnU, pacnpocTpaHeHne, XXM3HeHHble OpPMbl, 0COBEHHOCTH
BereTaTUBHbIX OPraHoOB, CTPOEHUe UBeTKa, TUN nnoja, 3HavyeHue).

Mogknaccel Commelinidae, Aridae: kpaTkaa xapakTepuCcTnKa OCHOBHbIX CEMENCTB
(npencraBuTenu, pacnpocTpaHeHne, XXn3HeHHble PopMbl, 0COBEHHOCTU
BereTaTuUBHbIX OpPraHoB, CTPOEHUE LBeTKa, TUN Nfnoaa, 3HavyeHue).

Mo 3o0onoruu
O6Lwasa xapaktep1cTuka npocrenwmx. BaxHenwme ocobeHHOCTN OCHOBHbIX TUMOB U
KnaccoB. PasHoobpa3ne obpasa Kn3Hu 1 3KoNorm4yeckon agantaumm
OLHOKITETOYHbIX XMBOTHbIX. VIX porib B NpMpoae v Ang yernoseka.
OCHOBHbIEe TMNOTE3bl NPOUCXOXAEHNST OAHOKIETOUHbIX - CYKL,ECCMBHANA U
3HAocuMburoTmyeckas, nx JOCTOMHCTBA U NpoTuBopeyuns. dunoreHeTnyeckme
B3aMMOOTHOLLEHNS OCHOBHbIX TUMNOB NPOCTENLLMX.
OCHOBHblE TEOPUN MPOUCXOXKAEHNS MHOTOKNETOYHbIX XMBOTHbIX. PasHoobpa3sue
darounTenoobpasHbIx NPeaKoB MHOrOKEeTOUHbIX. HanpaBneHus, atanbi 1
pe3ynbTaTbl UX 3BONOLMUN.
My6KM N KALLEYHOMOMOCTHbIE KaK HU3LINEe MHOrokneTouvHble. CoyeTaHue B nx
CTPOEHUN N PUINOMOTNN apXanyHbIX 1 apoMopdHbIX YepT. PasHoobpasne nx
opraHusauun, obpasa XunsHu n aganTMBHbIX ocobeHHocTen. Ponb B npupoae.
lMnockune YyepBu Kak HU3LWKe BunatepanbHble TPEXCIONHbBIE XUBOTHbIE.
MposiBneHne B nx opraHmnsaumm n omsmonormm OCHOBHbIX 3BOJSTHOLMOHHbIX
3aKOHOMEPHOCTEN B CBSA3M C OCOBEHHOCTAMM 06pa3a X1U3HU NnpeacTaBuTenemn
pasnuyHbIX krnaccos. Ponb B npupoae n ons Yyenoseka. NponcxoxageHue.
MporpeccuBHble 0COBGEHHOCTM OpraHm3aLmm Kpyribix Yepeen, obecneymsLume nx
LUMPOKYIO aganTMBHYH peakunto. Knaccudmkaums. BaxkHenwmne 4epTbl KnaccoB
Gastrotricha, Nematoda, Rotatoria, Gordiacea. Qkonorn4eckue rpynmnbsl HEMaToL,.
MponcxoxaeHne Kpyribix YepBen.
KonbyaTble 4epBu Kak BbicLUMe YepBeobpasHble, METaMepHbIE LierloMuyeckmne
TPOXOOOpHbIe XMBOTHbIE. OCHOBHbLIE apoMopdo3bl. Knaccudukaums mn
pasHoobpasue aKonormyeckon agantauun. IBOMOUMOHHOE 3HavYeHne. Ponb B
npupoae n ans vyenoseka.
Monntocku Kak ocobas rpynna nepBUYHOBOLHbIX LEeNTOMUYECKUX
HeCerMeHTUPOBaHHbLIX TPOXOMOPHbIX XXMBOTHbIX. CoyeTaHne NNe3noMopdHbIX K
anoMopdHbIX YepT B Ux opraHmnsauuun. Knaccudpukaums. BaxkHenwme 4epTbl
NoATUNOB M KNaccoB. [NpouncxoxaeHune n punoreHeTnyeckne CBA3N Mexay
knaccamn. Ponb B npupoge n Ans YernoBeka.
UneHncToHOrMe Kak BbICLUMIA TUM NEPBUYHOPOTLIX XXMBOTHbLIX. OCHOBHbIE
apomMopd03bl, MO3BOSIMBLUME UM OCBOUTL Pa3fiMyHble cpeabl obutaHms.
Knaccudmkaumsi 4neHMCToOHOrnX, BaxkHenwmne 4epTbl opraHmM3aumm 1 cpega
obuTaHusa npeacraBuTenen NOATUMNOB U KNAcCoB.

30



1

1.PakoobpasHble Kak NepBUYHOBOAHbLIE YIIEHUCTOHOINE, COXPaHMBLUNE KOMIIEKC
nne3nomMopdHbIX YEPT B CTPoeHUN 1 domsnonormn. Knaccudpukaums,
pa3HooOpasne, 3Konornmyeckne agantaumm, ponb B NpUpoae v Ans YenoBeka.

12. HacekoMble KaK BbiCLUME TpaxenHobllalime YrieHUCTOHorne. ApomMopdo3ssbl,

NO3BOSNIMBLUME UM LLUMPOKO OCBOWUTb HA3EMHYIO U BO3AYLLUHYIO cpeabl. BaxHelnwne
4yepTbl OpraHn3aLum.

13. Knaccmq)MKau,Mﬂ HaCeKOMblIX, pa3Hoo6pa3|/|e, JKoInorn4yeckmne agantauuun, posib B

npupoae v Ans Yyenoseka.

14.06wasn xapaktepucTnka naykoobpasHbix, UX posb B NpUpoae.

15.Tun Xopaosble. OcOB6EHHOCTM OpraHmn3auumn 1 Krnaccmukaumsa XopaoBbiX.
16. Teopuun npouncxoxgeHms xopaoBbix. OCHOBHbIE 3Tanbl X 3BOSOLNN.
17.T1o3BOHOYHbIE. CpaBHUTENBHAA XapakTePMUCTNKA NOKPOBOB, HanpaBneHns

3BOMMIOLIMOHHBIX NpeobpasoBaHuii

18. OnopHo-ABuUraTenbHasi cuctema no3BoHouYHbIX. MyckynaTypa OceBoli ckener,

CKeneT NOSAACOB N KOHEYHOCTEN MO3BOHOYHBbIX.

19.Yepen v ero 3BOMOLNOHHbIE NPeobpasoBaHnst B psigy NO3BOHOYHbIX.

npOFpeCCI/IBHbIe M aganTtmBHbIe Yepena.

20.0OcobeHHOCTM pa3BUTUS NO3BOHOYHbLIX. AHAMHUM U aMHUOTbI. [poOBM30OpPHbIE

2

opraHbl. Tunbl auu,.

1.0cobeHHOCTN pa3BUTUS NO3BOHOYHbBIX. AHAMHUM U aMHUOTLI. ["acTpynaums. ucTo-
N opraHoreHes. Tunbl 4pobnenHus. NosiBneHne anuexnBopoXaeHns u
XNBOPOXAEHNS.

22.Mo3BOHOYHbIE. BblaenuTenbHas cuctema u HanpaeneHust ee 3BONOLUMN.
23.Cnocobbl noaaepxaHnsi romeocTtasa No3BOHOYHbIX. TepMoperynsauus.

Ocwmoperynauus.

24.CpaBHUTENbHAsA XxapaKkTepUCTMKa NOSIOBOM CUCTEMbI MO3BOHOYHbIX U ee

SBOJIIOLUMNOHHbIE npeo6pasoBaH|/|$| B pA4y XopAoBbiX.

25.3Tonornyeckasn xapakrepmcTuka No3BOHOYHbIX.
26. XpsweBble pblbbl. KOCTHbIE pblibbl. OcoBeHHOCTU opraHusaunn. dunoreHuns.
27.Mpecmbikatowmecsa. OcobeHHOCTM opraHu3aumm, Knaccudmnkaums n

npouncxoxaeHume.

28.3emMHoBOAHble. OCOBEHHOCTN CTPOEHUS, Knaccudukaums n npouCcxXoxgeHue.
29.111ubl. OcobeHHOCTM opraHmnsauum, knaccudmkaumsa n NPONCXoXaeHne NTuu,.
30. MnekonuTtatowme. OcobeHHOCTN opraHn3aunm, Knaccudukaumsa 1 NponcxoxaeHue.

A

AW

»

AfanTuBHbIE OCODEHHOCTN MIIEKOMUTAKOLLMX.

Mo aHTomonorum
. QHTOMOOINS Kak Hayka: npeamMeT 3HTOMOMOMN, Pofib HACEKOMbIX B MPUpPOAe N NX
3HayYeHue ansa Yenoseka.
McTtopna SHTOMOSMOrMK, OCHOBHbIE [OOCTMXKEHUA MWUPOBOM U OTEYECTBEHHOW
9HTOMOSOMUM.
. CTpoeHue Tena HacekombIX. [logpasgeneHue Tena Ha oTaerbl U CErMeHTbI.
. [lokpoBbl HacekoMbIX N UX YHKUMU. CTpOEHNE U XUMUYECKUA COCTaB KYTUKYIbl.
Ponb KyTuMKynbl B KayecTBe (bM3Myeckoro u dusnonorndyeckoro 6HGapbepos.
CTpykTypa, NUrMeHTHas oKpacka, KyTUKYISipPHbIE BbIPOCTbI U BOSIOCKU, CTPYKTYpPHas
1 NOKPOBOB.
OcCHOBHble TWMbl POTOBLIX annapaToB (MPbI3YLUK, JIMXKYLLE-COCYLLMIA, KOMHoLLe-
cocywmin). MNpucnocobneHns K npuemy >XUOKOM MUKW B pPasHblX 3KONOrMYECKMX
rpynnax. AHTEHHbI, OCHOBHbIE U CNeunann3npoBaHHbIe TUMbl aHTEHH.
. [pyAHble cermeHTbl U KOHeYyHocTU. CTpoeHue rpyaHoro otaena. OCHOBHbIE MbiLULbI

rpyan.
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7. OcobeHHoCTH CTpOEHNA rrEeHUTalrlbHbIX U MOCTreHnTaJibHbIX CErMeHTOB HaCEKOMbIX.

"omonorus npuaaTkoB OptoLLKa.

8. CDyHKLI,l/IOHaJ'IbeIe TUMbl KOHEYHOCTEM M UX creunannsaumsa B CBA3U C o6pa30M

XU3HMN.

9. KprJ'IO, ero CTpoeHune n npouncxoxgeHue. CouneHeHnune KpblJyla C TEJIOM. Paborta

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.
20.

21.

22.

23.

24.
25.
26.
27.
28.
29.
30.

netaTeribHOM MycKynaTypbl.

MuweBaputenbHbln  annapat. CTpoeHWe  nuweBapuUTeNbHOM  CUCTEMBbI.
Mopdonornyeckne, ructonormyeckme U yNbTPacTPYKTypHble  OCOBEHHOCTU
nepegHen, cpegHen N 3agHen KULLKK.

ObixaHne. TpaxenHoe [OblXxaHWe Ha3eMHbIX YNeHUCTOHornx. OcobeHHOCTH
AblXxaTenbHOM CUCTEMbI HaceKoMbIX. CTpoeHue TpaxenHon CUCTEMBI.

KpoBeHocHas cuctema Hacekombix. Crneundumka KpOBEHOCHOW CUCTEMBI, CTPOEHME
N WHHepBauusa cepgua. Uupkynauua kposu. CoctaB U PYHKUMA reMonuMdbl.
lMNepukapananbHble KNeTKu.

BoigenutenbHaa cuctembl. CTpoeHWe U yHKUMS ManbnurmeBbiX COCYOOB,
nabuaneHble xxenesbl. Hepountbl U apyrne opraHbl HakonneHus. flopMoHanbHas
perynsaumna akckpeuuun. XnpoBoe Tenio, ero ctpoeHue u HasHadeHue. XKuposoe
Teno Kak UCTOYHMK MeTabonnyeckomn Boapl.

HepBHas cuctema. OOLWmMi nnaH CTPOEHUA U OCHOBHbIE noapasaeneHus. PyHkunm
FOMNOBHbIX, PYAHbIX W OptoWHbLIX raHrnues. OpraHu3aums nepudepudeckon u
CYMNaTU4YeCKonN HEPBHOM CUCTEM.

CTpoeHune opraHoB 3peHUs HAaCeKOMbIX (CIOXHbIE U NPOCTbIe rnasa, AopcarbHble U
natepaneHble rnasku). O6pasoBaHne wu3006paxeHNa B ((paceToYHbIX rrasax.
LiBeTOoBOE 3peHMe.

WMHCTUHKTBI N pednekcbl HacekombiX. OpueHTaumss BO BpeMEHN N MPOCTPaHCTBE.
CurHanmnsaums y HacekoMblX. 3ByKOBas U XMMuUyeckas KOMMyHUKaunsa. CeHCopHble
OCHOBbI ynpaBfieH1si NoBeAeHNEM HAaCEKOMbIX: MPUHLNMbBI 1 NOAXOAbI.

MpecoumanbHbll YpOBEHb OpraHu3auum HacekombiX (arperauusi, 3abota o
notomctee). CrioxHble opmbl noBedeHus HacekoMblx. OpraHmsaumsa coobulecTs
HaCeKOMbIX.
lMonosas cuctema u pasmHoxeHne. CTpoeHne NosioBOM CUCTEMbI CaMua U CaMKW.
OMmOpuroHansLHoe pa3sutue, Mmetamopdos.

Tunbl MmeTamopo3a HacekoMbiX. [MonMMopdnamMm HacekombiX (NMOSTIOBOW, KAacTOBLIN,
9KONOrMYECKNIA, CE30HHbLIN).

fopMoHanbHas perynsaumsa metamopdo3a v guanaysbl. OHOOKPUHHbIE OpraHbl
HaCEeKOMbIX: HEMPOCEKPETOPHbIE KINETKWU, npoTopakasibHble Xernesbl, npunexaiime
Tena. HenporopMoHbl, 3KAW30H, HOBEHWUSIbHBIN FOPMOH; UX POfib B YyNpaBreHuu
XN3HeOesaATeNnbHOCTbI0 HACEKOMBbIX.

MpUHUKUNBI 300N10MMYECKON CUCTEMATUKN. 3HAYEeHUe cucTeMaTukM Ans NpuknagHom
SHTOMOSOrUM.

Cuctema COBpPEMEHHbIX HACeKOMbIX, AefieHne Ha nepBUYHOBECKPLITbIX U
KpblnaTbIX, CKPbITOYENIOCTHBIX M OTKPbITOYENOCTHbIX. POACTBEHHbIE OTHOLLEHUS
OCHOBHbIX OTPSLOB.

[peBHeKpbInble HacekoMble. XapakTepuctmka otpsgos Odonata u Ephemeroptera.
OpTonpepongHble HacekoMble. XapakTepucTuka otpsagos Blattoptera n Orthoptera.
emunTeponaHble HacekoMble. XapakTepuctuka otpsga Hemiptera
HeyponTeponaHble HacekoMble. XapakTepuctuka otpsaa Neuroptera.
KoneontepongHble Hacekomble. XapaktepucTuka otpsga Coleoptera.
MekonTepoungHble Hacekomble. XapaktepucTuka otpsga Lepidoptera.
XapakTtepuctuka otpsiga Hymenoptera. CoumanbHble HacekoMble.

Mo reHeTukKe
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12.

13.
14.

15.

16.

17.

18.
19.
20.
21.
22.
23.
24,
25.
26.
27.

28.

29.
30.

3aKoHOMEepPHOCTU HacneoBaHWsS NPU3HAKOB, YCTaHOBIEHHbIe . MeHaenem.

Tunbl B3anmMoOencTBuUA annesnbHbIX W HearnnenbHbIX FeHOB, WX MOJSeKyNApHble
MEeXaHU3Mbl.

OCHOBHbIEe NOSTOXEHNA XPOMOCOMHOW Teopuun HacrneacTtseHHocTn T. MopraHa.
lMporamHOe, cuMHramHoe W anuramHoe ornpegerieHMe nosia. XpPOMOCOMHbIN
MexXaHu3M orpegeneHus nosia Ha npumepe YernoBeka W NTuy. MexaHunsm
onpegeneHns nonay oc n n4yen.

HexpoMmocomMHasa HacnegCcTBEHHOCTb.

Tunbl HacnNegCcTBEHHOM N3MEHUYUBOCTM.

XapaKkTepucTmKa reHHbIX 1 XPOMOCOMHbIX MyTaunin. Tunbl FEHOMHbIX MyTaLWN.
CoBpemMeHHasda Teopud reHa. Tunbl reHoB. Mo3anyHoe CTpoeHue reHoB Y ayKapuoT.
AnbTepHaTUBHbIM cnancuHr. MaTpuyHas akTMBHOCTb rEeHOB.

. [eHeTn4yeckmn Kog n ero CBOMCTBA.
. Cnocobbl penapaumn nospexaeHnn OHK. HacneactBeHHble 6one3Hn 4enoBeka,

CBSI3aHHbIE C HapyLLUEHMEM CUCTEM penapauumu.
UNHTepdepeHuna PHK — perynaums akcnpeccum reHoB Ha MOCTTPaHCKPUMNLMOHHOM
ypoBHe. Mcnonb3oBaHne PHK nHTepdepeHuMn B reHeTU4eCKnX UccnesoBaHusax u
onomeanumHe.

"eHHas nHxeHepus. OCHOBHbIE 3Tanbl CO3A4aHNSA TPaHCrEHHbIX OPraHN3MOoB.
KapTupoBaHve reHoma: UMTOMOrMYeckue, reHetTuyeckue u usmnyeckme KapThbl
XPOMOCOM, NPUHLMIMbI X NOCTPOEHUS.

MonekynapHble mapkepbl OHK. TOP®-mapkepbl. Mukpo- n  MuHMcCATENNUTLI.
PUHrepnpUHTUHT Kak MeTod naeHTuduKaLmm nMYHOCTH.

MonumepasHasa uenHas peakuusi kak cnocob amnnudukaumm nwboro gparmeHTa
AHK. MpuHumnel MNUP, obnactn npuMeHeHns.

MexaHusmbl penapaumn OHK y mukpoopraHuamoB. KoHbloraumsi — MosnoBown
npouecc y 6akrepun. F-nnasmuabl n 28 anucomel, Hfr-kneTkn.

MeTunuposarne OHK. AHTUpecTpuKLMS.

KneTo4yHbIn (MUTOTUYECKUI) LUK U ero perynauus.

MwuTo3 (KapnokmHes) n ero buonornyeckoe 3HavyeHue.

Menos u ero Guonormyeckoe 3Ha4YeHue.

KpoccuHroBep, ero 6uonormyeckoe 3aHaveHue.

OcobeHHOCTU reHoMa y NPOKapuOT.

OpraHusauus reHoma 3ykapuoT.

XpOMOCOMbI BbICLUNX 3yKapuoT. Tpu Tuna xpomocom no HasaluuvHy.

XpomaTuH, ero opraHm3auus 1 nokanusauus B KreTke.

Yyenue Y. [apBuHa 06 M3MEHYMBOCTU U HACNeACTBEHHOCTU. POPMbI U MPUYUHDI
N3MEHYMNBOCTMW.

Cenekums kak Hayka. Bknag akaa. H.W. BaBunoBa B pa3Butne reHeTUYECKNX OCHOB
cenekumm.

MexaHusm pennukaummn OHK.

"eHeTuka nonynsumin. 3akoH Xapaun-BanHbepra. dakTopbl, OkasbiBaloLme BANsHUE
Ha 4YacToTy annenen u reHoTMUNoB B NONYNSALNN.

Mo nouBoBeAeHUIO

1. MecTo n ponb no4Bkl B Guocgepe.
2. MuHepansbl, cnaratowume TBepayto asy nouys. [lepBnYHblE MUHEpPArbl, X OCHOBHbIE

rpynnbi.
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3. OcHoOBHble rpynnbl BTOPUYHbBIX MWUHEPAnoB: COJIK, OKCUAbI, aJ'IJ'IO(baHbI, MNHUCTbIE

4.

MUHeparbl.
OpraHuyeckoe BellecTBO MoYB. WCTOYHMKM nouvBeHHoro rymyca. [loHaTue o
MUHepanuMaauumn n rymmdukaumum.

BrnnsHne BHEWHUX YCNOBU Ha Mpouecchbl TpaHcgopMauumM OpraHUYeckoro
BellecTBa.

6. MoyBeHHbIN pacTBOp U chakTopbl, onpegensiowme ero coctas. CoctaB NOYBEHHOMO

[(e]

10.

11.

12.
13.
14.

15.

16.

17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
27.
28.
29.
30.

pacTBopa, ero KUCNOTHOCTb U LLESNTOYHOCTb.
MornotutenbHaa cnocobHOCTb Mo4YB. Buabl nornoTuTenbHOM crnocoBHOCTU MNOYB.
[NoYBeHHbIN NornoLarLmMin KOMMNIEKC.

AKTyanbHass W noTeHumanbHass MNO4YBEHHaa KUCNoTHOCTb. O6MeHHas u
rmaponiMTnyeckas KUCNoTHocCTb. LLlenoyHocTb noys. bydepHoCTb noys.

. rpaHyﬂOMeTqueCKMVI COCTaB no4ys, ero BritdAHne Ha nquoo6pasoBaH|/|e N CBOMCTBA

MoyB.

Ctpyktypa no4s. ®PakTopbl arperMpoBaHusi MOYBEHHOM Macchl. CuctemaTtuvka
MOYBEHHOW CTPYKTYPbI N €e AnarHOCTUYEeCKoe 3Ha4YeHue.

[MoHATME O no4YBeHHbIX ropmsoHTax. Ob6pasoBaHMe MNOYBEHHbLIX FOPU3OHTOB, WX
OTNMYKne OT NUTONOrn4Yeckmx crioes. CnuctemaTnka NOYBEHHbLIX TOPU3OHTOB.
lMoHaTMe 0 nouBeHHOM npodune. Tunbl CTPOEHNA NOYBEHHOIO NPOdOUNA.

O6wasa cxema noyBoobpasoBaHus. CTagMnHOCTbL NOYBOOOpa30BaAHUS.

Pexumbl noyBoobpasoBaHus. BoaHbin pexunm noys. BosgywHbIA pexum Mnoys.
TennoBown pexxum noys.

Mnogopoaue noys. MNoHATME O NoYBeHHOM nnogopoauun. Kateropum noOYBEHHOro
nnogopoaus. ®akropbl NIOAOPOANS MOYB.

daktopbl noyBoobpasoBaHus. B.B. [okyyaeB ©n yyeHMe O pakTopax
no4ysoobpasoBaHus.
CuctemaTuka noys. [oHATME O cucTemaTuke Noys. Pasgensl cuctemMaTurky noys.
MmaBHenwme Tunbl novs. CnabopasBuTbie NOYBHI.
[lepHOBbIE MOYBbI.
'mapomMop@Hble nNoyBbl. BOMOTHBIE NOYBHI.
AnnioBnanbHble NOYBbI.
MoasonucTble NoYBHI.
Bypble necHble noysbl (Bypo3emsl).
Cepble necHble NoYBbI.
UepHo3eMmbl.
ConoH4aku, conoHubl, conoau
KawTaHoBble NOYBbI.
Bypble nonynycTbiHHbIE MOYBbI.
Cepo3embi.
Kopn4yHeBble Noyssbl.
XKenTtosembl 1 KpaCHO3EMBI.

Mo akonorum

1. NoHaTne 06 3konornyecKkom MOHUTOPUHIE, ero Tunbl. Buonornyeckun MOHUTOPWHT,

ero gopmsbil.

2. 3aKOHbI 3KOSOrUMN.
3.MoHsTre 06 akonormyeckom gakrtope. Knaccndpmkaumsa nx. MHTEHCUBHOCTb A4ENCTBUS

(*)aKTOpOB. OI'ITI/IMyM, MUHUMYM, MaKCUMYM. Qkonornyeckasa BaneHTHOCTb.

4.CBeT Kak 3aKOHOMEpPHO-Nnepuoandeckuin gaktop. dortonepmon, ero aHa4eHme.

KOpOTKO,D,HeBHbIe n ANMHHOOHEBHbLIE CbOprI XUBOTHbLIX U paCTeHMVI.

5.YueHune BepHaackoro o buocgepe.
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6. TepmanbHbIn dhakTop. TepmarnbHble cTpecchl. [pynnbl XXMBOTHbIX, 06nagarowmx n He

obnaparLLmMX TENNOKPOBHOCTBLIO.

7. BnaXxHOCTb KaK 9KONorn4yecknin gpaktop. AganTuBHbIE rpynnbl pacTeHUn K oakTopy

BMa)XHOCTW. AganTtaumm XUBOTHBIX K hakTopy BNaXXHOCTW.

8. CnHakonorus. I'Ipe,u,meT nccrnegoBaHUn 3Toro pasgena 3KOoJ10rnn. MoHsaTMe

«BnoueHo3», ero NpoCcTpaHCTBEHHO-BpEMEHHas XapakTepuctuka. Bugosoe
pa3Hoobpasne kak OCHOBa HOPMarnbHOro yHKLNMOHNPOBaHMS GroLeHo3a. Tunbl
cBsi3en B bmoueHose.

9.MNoHATuA 06 3kocucTeme n bruoreoueHo3e, Nx NPpUHUUNMNaribHble XapakKTePUCTUKN.

10.
11.

12.

13.

14.

15.
16.
17.
18.

19.

20.
21.

22.
23.
24.
25.
26.
27.
28.

29.

30.

®yHKUMOHarnbHbIE cocTaBnALwmMe akocucteM. NoTok aHeprun. NomeocTas
9KOCUCTEM, €ro TUnbl.

TexHoreHHble BO34ENCTBMSA Ha Brocdepy 1 NyTn 3amTbl OT HUX.

MoHATue o NnpoaykTnMBHOCTW. NepBUYHan n BTOpMYHaa NPpOAYKTUBHOCTL. Mupamuabl
yucen, Guomaccol, IHEPIrUN.

Buocdepa, ee ctpyktypa. ®PyHkuumn 6uoccepbl. CoBpeMeHHas cTpaternsa oxpaHbl
npupoabl.

Knaccudumkaumsa n UHTEHCMBHOCTb AENCTBUS 3KOSTOrMyecknx dpaktopos. OnTumym,
MUHUMYM, MAKCUMyM. DKOSNOrn4yeckasi BaneHTHOCTb.

3akoH JInbuxa. Jiumutnpyrowme cdaktopbl (orpaHuynBatoLne) paktopbl. 3akoH
TonepaHTHocTu Wendopaa.

Mpr3HaKkn n ypoBHM OpraHM3aLmm XXMBON MaTepumn.

Xnmmyeckmi coctaB bruocgepbi.

MoHaTMe 0 xun3HeHHon cbopme. CyuiecTByrowme Knaccuukaumu.

Perynauusa ymcneHHoCcTn nonynsauun. Konormyeckne cTpaternm BobKMBaHUA
nonynsaunmn.

CTpyKkTypa 1 hyHKUMOHMpPOBaHME aKkocucTeM. MNMoTok aHeprmun. FlomeocTas
9KOCUCTEM, €ro Tunbl.

AnHamuka akocuctem. MNpnpoaHbie SKOCUCTEMBI.

Buonornyeckas NnpoayKTUBHOCTb aKkocucTeM. Nupamugbl Yncen, Guomaccsl,
SHepruu.

KpyroBopoT BeLuecTB B 6buocepe.

MpupoaHbie pecypcbl, MOTUBbI PaLMOHaNbHOro NPUPOAONOSib30BaHMS.
PaumoHanbHOe npupofononb3oBaHMe N oxpaHa npupoabl.

AHTpOMNOreHHoe BO34enCcTBmNE Ha Bruocdepy.

JKonormyeckme nocneacTsns 3arpsasHeHns aTMocqepHOro Bo3ayxa.
Jkonormyeckue nNocnencTemsa 3arpasHeHus rugpocdepsbl.

CoBpeMeHHble npouecchl gerpagaunm pacTuTenbHOro 1 XXMBOTHOIO MUpa 1 3almTta
ONOTUYECKNX COOOLLIECTB.

Ocob0 oxpaHsieMble NPUPOAHbIE TEPPUTOPUM KaK haKTOp OXpaHbl
BGropasHoobpasus.

CoxpaHeHune brnopasHoobpasusd. KpacHble kHurin. NpupoaHble KagacTpbl.

4.Kputepum oLueHKN 3HaHMM NO UTOraM cAavm aKk3ameHa

OueHka Kputepun
OTnnyHo 1. TonHo packpbITO coaepxaHue matepuana B o6béme
(81-100 6annos.) nporpamMmMbl BCTYNUTENbHOIO 3K3aMeHa B acnupaHTypy.

2. YéTko n npaBunbHO JaHbl onpeaenieHnst U packpbITo
cogepxaHve maTtepuana.

3. OTBeT caMOCTOSATENbHbIW, MPU OTBETE UCMONb30BaHbI
3HaHUA, NpMOBpPETEHHbIE paHee.

4. CdhopmmpoBaHbl HaBbIKN UCCNeaoBaTeNbCKON
OEeATENbHOCTU.
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XopoLlo 1. PackpblTo OCHOBHOE cofiepXXaHue matepuarna B

(61-80 6annos.) 06bEMe nporpaMmbl BCTYNUTENBHOMO 9K3aMeHa B
acnupaHTypy.
2. B OCHOBHOM npaBubHO AaHbl ONpeaeneHnst, MOHATUS.
3. MaTtepwuan nsnoxeH HENOMNHO, AOMNYLLEHbI HETOYHOCTH,
HapyLleHa nocrnegoBaTenbHOCTb U3NoxeHus. JonyLuieHsl
HebonbLUME HETOYHOCTM MPU BbIBOAAX U UCMOSb30BaHNN

TEPMUHOB.
4. MNpaKkTnyeckne HaBbIKN HETBEPAbIE.
YnoBneTBOPUTESIbLHO 1. YcBOEHO OCHOBHOE CofepXXaHue matepuana, Ho
(40-60 6annos) N3MoXXeHO hparmeHTapHoO, He Bceraa nocrneaoBaTenbHo.

2. Onpegenenunst n NOHATUS AaHbl HE YETKO.
3. [HonyuleHbl oWnBKN Npu NPOMEXKYTOYHbIX
MaTeMaTUYECKMX BblKnaakax B BbiBOJAX.

4. MNpakTnyeckne HaBblkK criabble.

HeynoBneTBOpUTENBLHO 1. OcHoBHOE coaepxaHue y4ebHoro matepunana He
(0-39 6annos) pacKpbITO.

2. OnpegeneHns n NOHATUSA He OaHbl.

3. HonyuieHsbl rpydbie owmnbku B onpeaeneHusx,

AokasaTenbCcTBa TEOPEM HE NMPOBEAEHO.

4. OTCyTCTBYIOT HaBbIKM UCCeg0BaTESbCKOMN

NEeATENbHOCTMW.

BCTyI'II/ITeJ'IbeIe UCMblITaHNA npoBOOATCA no KOHTPOJIbHO-U3MEPUTETIbHbIM
MaTepuanam, cogepxaiwimm rno Tpu Bonpoca un3 pasgena, CootBeTCTByroLlero npocbmmo.

Mporpamma BCTYNUTENbHOIO MCNbITaHMsA ogobpeHa pelleHnemM Y4eHoro coBeTa
mMeanko-brnonormyeckoro dgakynoteta (npotokon Ne 8 ot 20.09.2018 r.).
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