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INOSICHUTEJIbHASA 3AIINCKA

IIporpaMmma mo yuebHOMy mpeamery "buosorus” (mamee - OGHOJIOTHs) HAa YpOBHE
cpenHero obriero oOpa3oBaHusi pa3paboTaHa Ha ocHoBe ®ezepasbHOrO 3aKOHA OT
29.12.2012 Ne 273-®3 «0O6 obpa3zoBanuu B Poccuiickoni ®Pexpepaiyu», ®IOC COO,
KoHueniuu mnpernofaBaHusi yuebHOTo mipeaMeTa «buo/orusi» U OCHOBHBIX TIOJIOXKEHHUH
benepanbHOI paboueti MporpaMMbl BOCTTUTAHMSI.

YuebHbiii npegmer «buosorus» yrayosénHoro ypoBHs usyueHust (10-11 kmaccer)
SB/ISIeTCST  OJHUM W3 KOMIIOHEHTOB TIpeMeTHOW obsactu  «EcTecTBeHHO-Hay4HbIe
npeaMeThbl». CorylacHo monoxeausM ®I'OC COO mnpoduibHble yueOHBIE TpPeAMETHI,
v3yyJaemble Ha yriayO/séHHOM ypOBHe, SIBISIFOTCS criocobom guddepeHianyy o0yueHUs Ha
ypOBHe cpefHero o01ero obpa3oBaHUs U MPU3BaHbl 00ECIIEUNTh MTPeEeMCTBEHHOCTh MEXAY
OCHOBHBIM ~O0IIMM, CpegJHMM OOIIMM, CpeJfHUM TPO(GECCHOHANBHBIM U BBICIIAM
obpa3zoBanueM. B TO ke Bpems KaX[Ablii W3 3TUX yueOHBIX TMpeJMETOB MAOJDKEH ObITh
OPHEHTHDOBaH Ha TPUOPUTETHOe pellleHWe 00pa30BaTe/bHBIX, BOCIUTATeIbHBIX U
Pa3BUBAIOIIMX 3a/jau, CBS3aHHBIX C MPOQopHeHTarell 00yJarouXCs U CTUMY/TMPOBAaHUEM
VHTepeca K KOHKPETHOW 00/1aCTh HayyHOTO 3HaHWsI, CBSI3aHHOTO C OMOJIOrvel, MeIUL[HOM,
9KOJIoTHel, CUX0/I0THel, CIOPTOM W/IM BOEHHBIM JIeJIOM.

[Tporpamma mo yueGHOMY mpeaMeTy "buosorus” [aéT mipeAcTaBieHHe O €U U
3afiauax u3ydyeHusi yueOHoOro mpeamera «buosiorvsi» Ha yriayO/JéHHOM ypOBHe, OTpefienisieT
oOsi3aTesibHOe (MHBapUMAHTHOe) TIpeMETHOe CO/lep)KaHWe, ero CTPYKTYpUpOBaHUe TI0
pa3zieslaM W TemaM, pacrpejieJileHde TI0 KjaccaM, pPeKOMeH/yeT TI0C/Ie[0BaTebHOCThb
M3yueHusi yueOHOTO MaTepHasa C YYETOM MEXKITPeMETHbIX U BHYTPUIIPEIMETHBIX CBSI3eH,
JIOTUKK y4eOHOro Tpoliecca, BO3PacTHBIX OcoOeHHOCTel oOyuaromuxcsi. B mporpamme 1o
Ovosiorvy peann30BaH TIPUHLIMIT TTPEEMCTBEHHOCTH C W3yuyeHHeM OHOIOTMM Ha YpOBHE
OCHOBHOTO 00miero obpa3oBaHusi, Oiarojapsi yeMy MpPOCMaTPHUBAETCsS HAIpaB/JeHHOCTb Ha
roc/eyroijee pa3BuUTHe OHOJOTMUECKUX 3HaHWM, OPUEeHTUPOBAHHBIX Ha (HOpMHUpPOBaHME
€CTeCTBEHHO-HayuHOr0 MHPOBO33peHHUsl, SKOJIOTUUeCKOTO MBbIIIeHUs, Tpe/CTaB/leHud o
3/l0poBOM o0pa3e >KM3HM, Ha BOCIHUTaHUe Oepe)KHOro OTHOILIEHUs K OKpy»Karolei
NIPUPOJHON cpesie. B mporpaMme mo GMOJ/IOTHM TakKe MOKa3aHbl BO3MOYKHOCTH y4eOHOTO
npeamera «buosorusi» B peamm3zanmu  TpeboBanmii ®T'OC COO K MJIaHUPYEMbIM
JTMYHOCTHBIM, MeTarpeJMeTHbIM U TIpeJIMeTHbIM pe3y/bTaTaM 00yueHUs U B (hOpMHUPOBaHUU
OCHOBHBIX BH/IOB yueOHO-TI03HaBaTeNbHON [IesTe/TbHOCTU OO0YyYaroluXCsl 10 OCBOEHUI0
coziepkaHusi brosornyeckoro 0Opa3oBaHus Ha YPOBHe cpejjHero o0ijero o6pa3oBaHusl.

YueOHbIi npeamMeT «brosiorusi» Ha ypoBHe cpefjHero ob1ero oopa3oBaHus 3aBepIlaeT
6uosiornyeckoe obpa3oBaHMWe B IIKOJe M OPHMEHTHMPOBAH Ha paciivpeHue U yriybseHue
3HaHUI 00yUaroIMXCsi 0 KUBOW MPUPO/ie, OCHOBAX MOJIEKYJISIPHOM U K/IeTOUHOW GHosioruu,
9MOPUOJIOTHY ¥ OUOIOTUM PAa3BUTHS, T€HETUKHU, CeJIEKI[UH, OMOTEXHOIOT MU, YBOTFOIIMOHHOTO
YUeHHS U YKOJIOTHH.

N3yuenue yuebHOro npeamera «brosorusi» Ha yriy0/JeHHOM ypOBHE OPHUEHTHPOBAHO
Ha TIOATrOTOBKY 00yUaroIIMXCsl K TIOC/IeAYIoIeMy TToyueHHt0 O1osioruueckoro obpa3oBaHus
B By3aX M OpraHu3alysx cpeiHero mpodeccroHanbHOro obpa3oBaHus. OCHOBY ero
COZlep)KaHUsI COCTaB/IsSieT CHCTeMa OHOTOTHYeCKHX 3HAHHWM, TOJMyYeHHBIX TIPH W3y4YeHUH
00yyaroIMMHUCS COOTBETCTBYIOIIMX CUCTeMaTUUeCKUX pa3zie/loB OMONOTHM Ha YPOBHE
OCHOBHOTO 0011iero obpa3zoBanus, B 10—11 knaccax 3TH 3HaHUs TOMyYaroT pa3BuTHe. Tak,



pacimpeHbl U yraybseHbl OuosorMUecKre 3HAHHSI O PpacTeHWsX, >XUBOTHBIX, Tpubax,
OakTepusix, OpraHu3Me uesjoBeKa, OOIIMX 3aKOHOMEPHOCTSX >KU3HU, JOTOJHUTETHHO
BKJTFOUEHbI OMOJIOTHUeCKHe CBeZieHUs] TIPUK/IAJHOTO U TIOMCKOBOTO XapakTepa, KOTOpbie
MOYKHO HCIT0/Ib30BaTh KaK OPHUEHTHUPHI [Jisl TIOC/Ielyrolero Beibopa rpodeccun. Bo3moxkHa
TaK)Xe UHTerpalys 6M0I0rnyecKrx 3HaHUM C COOTBETCTBYIOIIMMU 3HAHUSIMH, TIOJTyYeHHBIMU
00yYaroIUMUCS TIPU U3yUYeHUH (PU3NKH, XUMUH, Teorpaduu 1 MaTeMaTUKH.

CTpykTypa mporpammbl 1o yuebHOMy mipeamery "Buosiorus" oTpakaeT CHCTEMHO-
YPOBHEBBIN M 3BOJIFOLMOHHBINA TOAXObl K U3yueHHto Ouosorny. CoriacHO MM, U3y4aroTCst
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTepHble /Jisi JKUBbIX CHCTeM pa3HOTO YPOBHS
OpraHu3al[iy, 3BOJIOLMM OpPraHWYeCcKOrO MHpa Ha 3emsle, COXpPaHEHUs OMOIOTHYecKOro
pa3Hoo6Opa3us maHeThl. Tak, B 10 K/acce U3yuaroTCsi OCHOBBI MOJIEKY/IIPHON U KJIeTOUHOM
Ouosioruy, 3MOPUOIOTMK U OMOJIOTHUM Pa3BUTUsL, TEHETUKUA U CeleKLUH, OMOTeXHOTIOTUHN U
CUHTeTHYeCKOW OWOJIOTHH, aKTyalu3upyrTCs 3HaHUs oOyuarommxcs Tio 6oTaHUKe,
300J/I0TUM, aHATOMUM, (Qu3no/oruy dYesoBeka. B 11 Kjacce M3y4arOTCsl 5BOJIHOLMOHHOE
yueHre, OCHOBBI 9KOJIOTUHM M yueHue o buocdepe.

YuebOHbIli TipeAMeT «buomnorusi» Tpu3BaH 00ecreunTh OCBOeHHe O0yuarolrMUCs
OUMOJIOTUYEeCKUX TEeOPWUM W 3aKOHOB, W/eH, TIPUHLMIIOB W TIPaBW/I, JIEKAlllUX B OCHOBE
COBPEMEHHOU eCTeCTBeHHO-HayYHOUM KapTHHBI MHpa, 3HaHWW O CTPOeHWH, MHOT000pa3uu 1
0CcO00EHHOCTSIX KJIeTKH, OpraHu3Ma, TOMYJISLUM, OUOLIeH03a, SKOCUCTEMBI, O BBIZAIOIMXCS
HaAY4HBIX JOCTH)KEHUSIX, COBPEMEHHBIX HUCC/IeIOBaHUSIX B OHMOJIOTMM, TIPUK/IAHBIX aCreKTax
OuosiorMueCKUx 3HaHWM. [l pa3BUTHUA W TIOJJep)KaHWs WHTepeca OOYyYaroluXcs K
OuoJIOTHMY Hapsily CO 3HAUWTE/NbHBIM OOBEMOM TEOPeTHUeCKOr0 MaTepHasa B COZep KaHUU
MIPOrpaMMBI 10 OMOJIOTHU MPeyCMOTPEHO 3HAKOMCTBO C UCTOPHEN CTAaHOBJIEHUS M Pa3BUTHS
TOW WIM WHOW 00/iacTh OUOJIOTMH, BK/IaZIOM OTEUECTBEHHBIX WM 3apyOeXHBbIX YUYEHBIX B
pellieHre Ba)KHEHIIINX OHMOIOrMUecKuX U SKOJIOTHUEeCKUX ITPobsieM.

Lens usyueHusi yuebHoro rmpeamera «buosorusi» Ha yriyG/JIEHHOM YpOBHE —
OBNajieHe OOYYalOIIUMHUCS 3HAHUSIMM O CTPYKTYPHO-(YHKIIMOHAIBHOW OpraHu3arun
JKMBBIX CHCTEM pa3HOTO paHra W TIpUOOpeTeHWe YMEeHWUW MWCIONb30BaTh 3TH 3HAHWS B
dbopMHUpOBaHUM WHTEpeca K OIpeze/éHHOW 06sacTv MpodecCroHaIbHON [1esTeTbHOCTH,
CBSI3aHHOW C OwWonorued, wid K BBIOOPY Yy4eOHOTrO 3aBefieHUs [/Isl TIPOJIO/DKEHUs
6uosiornyeckoro o6pa3oBaHusl.

HoctkeHue Liend u3ydyeHus: yuyeOHOro mnpeamera «bBuosorus» Ha yriyoséHHOM
yPOBHe 00eCrieurBaeTCs pellieHneM Cie[yHIUX 3a/au:

OCBOEHME OOyYaroOlUMUCS CHUCTEMBbI OMOJOTMYeCKMX 3HAaHWH: 00 OCHOBHBIX
OMO/IOTMUEeCKUX TeOPUSX, KOHLIEMIIUAX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSIX U TIpaBU/ax,
COCTaB/ISIOLIMX COBPEMEHHYIO €CTeCTBEHHO-HayUHYI0 KapTHHY MHpa; O CTPOEHHHY,
MHOT000pa3uu U 0COOEHHOCTSX OMOOrMUYecKUX cHUCTeM (K/IeTKa, OpraHu3M, TIOMYJISIVs,
BUJI, OuoreolieH03, 6uocdepa); 0 BBIJAIIUXCSA OTKPBITUSIX U COBPEMEHHBIX HUCC/IeI0BAaHUSIX
B OMoJsioruy;

O3HaKOM/IeHHe  OOydarommxcsi C  MeToJaMM  TI03HAaHHS  >KUBOW  TIPUPOJBI:
WCCIeJOBaTeIbCKUMH  MeTOZaMi  OMOJIOTMYeCKUX HayK (MOJIEKY/ISIPHOH W KJIETOUHOM
Ouosioruu, SMOPHONIOTHN U OUOJIOTHM Pa3BUTHS, TEHETHKU U CeJeKINMU, OMOTEeXHOJIOTHH U
CUHTeTHUeCKOW OWOorvM, TaJieOHTOJIOTHUM, SKOJIOTHH); MeTO/aMH CaMOCTOSITe/TbHOTO



TIpOBe/IeHUsT OMOOTMUeCKUX WCC/IeloBaHUN B j1abopaTopuu W B Tpupoze (HabsojeHue,
v3MepeHue, IKCIIepUMeHT, MO/IeJTUPOBaHue);

OB/afieHre 00yuarLMMUCS YMEHUSIMUA: CaMOCTOSITe/TbHO HAaXOUTh, aHA/TM3UPOBATh U
WCII0JTb30BaTh Oro/I0rYecKyto MH(OPMAIHIO; TI0/Ib30BaThCs Orosornyeckoi
TEPMUHOJIOTHEe W CUMBOJIMKOM; YCTaHaB/IMBaTb CBs3b MeXAy pa3BUTHEM OHOOTHM U
COL[MA/IbHO-9KOHOMUUECKUMHM U SKOJIOTHUeCKHMH TMpo0siieMaMM 4e/ioBeuecTBa; OLIeHHWBAaTh
TIOC/TeZICTBUSI CBOEH [esITeIbHOCTH TI0 OTHOILEHHIO K OKpY’Karoljell TPUPOJHON cpefe,
COOCTBEHHOMY 3/I0POBBIO U 3/I0POBBIO OKPYXKAIOIIUX JIIO/el; 000CHOBBIBaTh U COO/IO/IATh
Mepbl TIPOGUIAKTHKA WH(EKIMOHHbIX 3abosieBaHUM, TIpaBW/a TIOBeJieHUsT B TPUpPOJe U
obecrieuenust 6e30macHOCTH COOCTBEHHOM KU3HE[eSITeTbHOCTH B UPe3BbIYaHBIX CUTYaL[UsIX
MIPUPOJHOTO W TEXHOTeHHOTO XapaKTepa; XapaKTepH30BaTh COBPEMEHHbIE HayuHbIe
OTKpBITHS B 00/1aCTH OUOJIOTHH;

pa3BUTHe y OOYyYarolMXCcsi WHTe/UIeKTya/lbHBIX W TBOPYECKHUX CTIOCOOHOCTEW B
TIpoIjecce 3HAKOMCTBA C BBIJAIOLUIUMUCS OTKPBITUSIMH U COBPEMEHHBIMU WCC/IeIOBaHUSIMU B
Ovosioruy, peliaeMbIMU €0 TIPOOJIeMaMH, MeTOZOJIOTHel OMOJIOrHuecKoro MCC/Ief0BaHus,
TIPOBeJIeHNs]  SKCIIepUMEHTAIbHbIX — WCC/IeJOBaHUM, pelleHuss OWOJOTHYeCcKuX 3ajad,
MO/Ie/TAPOBAHUsT OMOJIOTMUeCKUX 00BEKTOB M MTPOLIeCCOB;

BOCITUTaHHWe y 00yYarol[uXCsl [IeHHOCTHOTO OTHOILIEHUS K >KUBOU MPUPO/ie B LIeJIOM U K
OTZe/IbHBIM €€ 00beKTaM U sBJeHWsM; (OPMUPOBAHUE 3KOJIOTHUECKOM, TeHeTHYeCcKOH
IPaMOTHOCTH, OOIIIel Ky/IbTyphl TIOBEJIEHUsI B TIPUPO/Ie; UHTErpal[ii eCTeCTBEHHO-HaYUYHbIX
3HAHUU;

nipuobpeTeHue 00yJarImyUMuCs KOMIIETeHTHOCTU B palLMOHaTbHOM
TIPHUPO/IOTIO/IE30BaHUM  (COOMIO/IeHre TIpaBW/I TIOBeJleHUssT B TIPUPOZie, OXPaHbl BU[OB,
sKocHucTeM, Ouoctepsl), COXpaHeHUM COOCTBEHHOTO 3[J0POBbSI U 37[0POBbsI OKPYIKAOLIMX
nmoper  (cobmomenuss Mep TIpodUIAaKTUKKA 3a0o/jeBaHWM, obecrieyeHre 6e30MaCHOCTH
JKU3HE/IeATeIbHOCTH B UPe3BbIYaMHBIX CUTYaLWsIX TPUPOJHOTO M TEXHOT€HHOT'O XapaKTepa)
Ha OCHOBE MCIT0/Ib30BaHUs OMOJIOTMUeCKUX 3HAaHUKM U YMEHHH B TIOBCEZIHEBHOM YKU3HM;

Co3/laHMe YCJOBUM JJIsi OCO3HAaHHOrO BbIOOpa O0YYarOLUUMHCS WHAWBU/YATbHOM
oOpa3oBaTe/lbHOW TPAaeKTOPHH, CIOCOOCTBYIOIIEN MOC/IeAyoiieMy MpodecCHOHaTbHOMY
CaMOOTIpe/Ie/IEHUI0, B COOTBETCTBUM C WH/VBH/YaTbHBIMH MHTEPECAMH U TOTPEOHOCTAMU
pervoHa.

OO11iee yKMCI0 YacoB, OTBEJEHHBIX Ha W3yuyeHHe OWOJIOTMM Ha yriyOjeHHOM ypOBHE
cpepHero oOmjero obpa3oBanusi, coctaysier 204 yaca: B 10 kmacce — 102 uaca (3 uaca B
Heziesto0), B 11 knacce — 102 vaca (3 yaca B HeZieo).

Otbop opraHu3aLMOHHBIX ()OPM, METOJO0B U CpeACTB 00yueHusi OuoorUu
OCYUIECTB/IIETCSI C YUYETOM CHeUUPHUKM €ro COJep)KaHWs W HarpaB/JeHHOCTH Ha
TIPOZIOJDKEHHE OMOJ/IOrUUeCKOTO obpa3oBaHust B OpraHu3alIysIx cpe/iHero
npodheCCUOHATFHOTO U BBICIIIETO 00pa30BaHUSI.

O6s13aTeNTbHBIM yC/IOBHEM TIPU 00yueHnr OHO0JI0TUY Ha YriyO/IEHHOM ypOBHE SIBJISIETCST
NpoBe/ieHre J/1abopaTOpHBIX W TIpaKTHYecKux paboT. Takke yuactve 0O0ydaroluxcsi B
BBLIMIO/ITHEHUM TIPOEKTHBIX U yueOHO-HCC/IeIOBaTeIbCKUX paboT, TeMaTWKa KOTOPBIX
oTipeZiesisieTCsl yurTesieM Ha OCHOBE MMEIOIUXCS MaTepUalbHO-TEXHHUUECKUX DPeCypcoB U
MeCTHBIX TIPUPOZHBIX yCJIOBUH.



COJAEPXAHUME OBYYEHUSA
10 K/ITACC

Copep>xaHWe TIpOTpaMMBbl, BbIJ|eJIeHHOE KypCU8OM, He BXOJAUT B TPOBEPKY
rocyZiapCTBeHHOM utoroBoi arrecrtauuu (I'MA).

Tema 1. buosiorusi Kak HayKa

CoBpemeHHast O10J10THsI — KOMITIEKCHast Hayka. KpaTkast icTopust pa3BUTHSI OMOJIOTHIN.
Buosiornueckye HayKu U M3ydaeMble UMU TpobsiemMbl. DyHjaMeHTalbHbIe, TIPUK/IaHbIe U
TIOUCKOBbIE HayUHbIe UCC/IeIOBaHUs B OMOIOTUH.

3HaueHure OWOJIOTMY B (POPMHUPOBAHHMU COBPEMEHHOMN eCTeCTBeHHO-HAayYHOH KapTUHBI
mupa. Ilpodeccun, cBsizaHHbIe C Owosiorvell. 3HaueHWe OWOMOTMA B TPAKTHUECKON
JlesiTeIbHOCTU  YejioBeKa: MeJULIMHe, CelbCKOM XO035WCTBe, IIPOMBILLJIEHHOCTH, OXpaHe
TIPUPO/BI.

JleMoHCTpanuu

[Toprpetsl: ApucroTtesns, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [IapBuH, Y. 'apBeii,
I'. Mengens, B. U. BepHaackuii, Y. I1. IlaBnos, . 1. Meunukos, H. U. BaBunos, H. B.
TumodeeB-PecoBckuit, [Ix. YotcoH, ®@. Kpuk, [I. K. benses.

Tabmunpl u  cxembl: «CBs3b OWONOTMM C [ApyrdMM  Haykamu», «CHcrema
O1O0JIOTMUEeCKHUX HayK».

Tema 2. JKuBbIe CHCTeMBbI H UX U3y4YeHHe

JKuBble cucTemMbl Kak TpeAMeT H3ydeHusi Owonoruvd. CBOWCTBA JKHUBBIX CHUCTEM:
eIVHCTBO XWMHYECKOTO COCTaBa, [JUCKPETHOCTb M  LIeJIOCTHOCTb, CJIOXHOCTb U
YHOPSIZJ0YEHHOCTb CTPYKTYPbl, OTKPBITOCTb, CaMOOpPraHMW3alusi, CaMOBOCIIPOM3Be/leHNe,
pa3ipaKUMOCTb, U3MEHUYUBOCTb, POCT U pa3BUTHE.

YpOBHM OpraHu3alii >KUBBIX CUCTEM: MOJIEKYJISIDHbIN, K/IeTOYHbIM, TKaHeBbIH,
OpraHU3MeHHbIN,  TIOMYJIALMOHHO-BUJIOBOM,  IKOCUCTeMHBIM  (OHOreoreHOTUUeCKHit),
6uocdepHbiii. [Tpoliecchl, MPOUCXOASIMe B )KUBbIX ccTeMaX. OCHOBHbIe TTPU3HAKU KUBOTO.
JKuszHbp kKak (opma cyljecTBoBaHUs MaTepyud. Hayku, u3syuaroijue >XUBble CUCTeMbI Ha
Pa3HbIX YPOBHSIX OpraHU3alui.

N3yuenue kuBbIX cucteM. MeTozibl 6uosiorndyeckoit Haykd. HabmoeHue, usmepeHue,
SKCIIepUMEHT, CHCTeMaTu3alusi, MeTaaHanu3. [loHATMe O 3aBUCUMOM U He3aBUCHUMOU
nepemeHHoM. [InaHupoBanue 3kcriepumenTta. IloctaHoBka W mnposepka rumnotes. Hynesas
rurnote3a. [ToHsTre BBIOOpKUM M eé gocToBepHOCTh. Pa3bpoc B OMOIOTHYeCKUX [IaHHBIX.
OrueHKa [OCTOBEDHOCTH IOJyYeHHBbIX pe3y/bTaToB. [IpMUMHBI MCKa)KeHUsI pe3yJ/bTaToB
3KcreprMeHTa. [IoHATHe CTaTUCTUYECKOro TecTa.

JeMoHcTpanuu

Tabmunpl 1 cxembl: «OCHOBHBIE TIPM3HAKM JKU3HW», «brosornyeckue cucrembi»,
«CBOICTBa >KMBOM MaTepuu», «YPOBHM OpraHM3alUM >KUBOW MpUPOAbI», «CTpoeHue
JKUBOTHOMW KJ/IeTKW», «TKaHU >KUBOTHBIX», «CHUCTEMBbl OpPraHOB Ue/I0BeYeCKOro OpraHu3May,
«buoreorienos», «buocdepa», «MeTobl U3yUeHUs KUBOU MTPUPObI».

OGopymoBaHue: mabopatopHOoe 000py/sOBaHMEe /Il TIPOBeJeHWS HaOJIIOIeHNH,
V3MepeHUH, 3KCIIepUMEHTOB.



ITpakTHuyeckas pabora «Vicnonb3oBaHUe Pa3/IMUHbIX METO/OB MPU U3YUEeHUH JKUBbBIX
CUCTEM».

Tema 3. buosiorus KjieTku

Knerka — cTpykTypHO-(YHKIMOHa/NbHAasi e[UHULIA >KUBOro. VICcTopus OTKPBITHS
kietkd. Pabotel P. T'yka, A. Jlepenryka. Kietounasi teopus (T. IlIBann, M. Illnetigen, P.
BupxoB). OCHOBHBbI€ T10/1I0KeHHUSI COBPEMEHHOM K/IeTOUHOM TeopHH.

MeToapl MOJIEKY/ISIPHON W KJIETOYHOW OWOJIOTMU: MHUKPOCKOTIHS, XpoMaTorpadus,
s/eKTpodopes, MeTos, MeueHbIX aToMoB, JAuddepeHLanbHOe —LeHTpU(YTHpOBaHUe,
Ky/IbTUBUPOBaHHe K/1eTOK. V3yueHue (pUKCUpPOBAHHbIX KAemoK. D/IeKTPOHHAasl MUKPOCKOITHSI.
KoHgpokanbHas mukpockonus. BumanbHoe (npuscusHeHHoe) uyyeHue KA1emox.

JleMoHCTpanuu

[Toprpetsl: P. I'yk, A. JleBenryk, T. llIsanH, M. lllneinen, P. Bupxos, K. M. bap.

Tabmumiibl 1 cxeMbl: «CBeTOBOM MUKDPOCKOTI», « JIeKTPOHHBIA MUKPOCKOT», «VlcTopusi
pasBUTHUS METO0B MUKPOCKOITU».

Ob6opyzoBaHue: CBETOBOM MHUKPOCKOII, MUKPOTIPeriapaThl PACTUTEIbHBIX, }XUBOTHBIX U
OakTepraNbHBIX KITETOK.

ITpakTHueckas padora «l/3yueHre MeTO/0B KIeTOYHOU Orosoruu (xpomarorpadus,
snekTpodopes, uddepeHianbHoe LeHTpUudyruposanuve, [1LIP)».

Tema 4. XuMu4ecKas OpraHu3anus KJIeTKH

XVMHYeCcKui COCTaB KJIeTKM. Makpo-, MMKpO- M Yy/JIbTpaMUKpO3/jeMeHThl. Boga u eé
pOJIb KaK paCcTBOPUTeEJIs], peareHTa, yuaCTue B CTPYKTYPHUPOBAaHUU K/IEeTKH, TeIIOperyJIsLiyu.
MuHepanbHbIe BeljecTBa K/IeTKH, WX Ouomoruueckast posib. Pojib KaTHOHOB U aHMOHOB B
KJIeTKe.

Opranuyeckue  BewlecTBa  K/aeTKUM.  buonornueckne — mnonumepnl.  benkwu.
AMMHOKHC/IOTHBINA cocTaB O6enkoB. CTPYKTyphl 6enkoBo MosieKkysbl. [lepBuyHasi CTpyKTypa
Oenka, menTHHas CBsi3b. BTOpHuHasi, TpeTUYHAs, YeTBePTHUUHAs CTPYKTYPhI. JleHaTypauusi.
CaoticTBa 6enkoB. Knaccudukarus 6enkoB. buosnornueckve QyHKImY 6e1KoB. [TpuoHbl.

YrneBozabl. MoHOCaxapu/ibl, JUcaxapy/bl, OMrocaxapyu/ipl U nonaucaxapuzbl. OO1uii
IJIaH CTPOeHus] M (PU3MKO-XMMHUYeCKHe CBOWCTBAa YreBoZloB. buonornueckue ¢yHKIMN
yTJIEBOJIOB.

Jluruapl.  T'ugpodunsHo-rUgpodoOHBIe  cBoMicTBa. Krnaccudukaiuss — IUIMAZOB.
Tpurnuuepusbl, ¢oconunuzbl, BOCKH, CTepou/bl. bronornueckve (GyHKUMW JUMHA[OB.
OO61mme cBoicTBa 6HOIOrMUeCKUX MeMOpaH — TeKyuecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
TNOJIyIPOHULIAeMOCTb.

Hyxnennosble kucnotel. JJHK 1 PHK. CtpoeHye Hyk/1leMHOBBIX KUCI0T. Hykneotypl.
[MpuHuun komrieMeHtTapHocTu. [TpaBuno Yapradda. Ctpykrypa JHK — aBoliHasi civparib.
Mectonaxoxgerne u 6uonornueckue ¢pyHkipm JHK. Bugast PHK. ®ynkuyu PHK B kneTke.

Crpoenue Mosekynel AT®. Makpospruueckue CBg3u B Mojekyne ATO.
buonornueckve ¢yHkiuu AT®. BoccTaHOBIeHHbIE MEPEHOCUMKH, MX (DYHKLMK B KJETKe.
pyeue Hykneozuompugpocgpambl (HT®P). CekBenupoBanue [JHK. Memoobl eeHoMuku,
MPAHCKpUNMoOMUKU, NPOMeOMUKU.

CrpykTypHas 6uosiorusi: buoxumudecke u 6rodr3nyeckue UCCIeJOBaHUs COCTaBa U
IIPOCTPAaHCTBEHHOM CTPYKTYphl OuoMosiekya. ModeauposaHue cmpykmypbl U pyHKYuil



6uoMoneKyn u ux komniekcog. KomnblomepHblil Ou3atiH u opeaHuueckuli cCuHmes 6UOMOAEKY
U UX HeNnpupoOHbIX AHA/10208.

JeMoHCTpanuu

[Toptpetsr: JI. Ilomunr, k. YorcoH, ®. Kpuk, M. Yunkuuc, P. ®pankivH, O.
Conrep, C. IIpy3uHep.

HOuarpammbl: «PacripesesieHne XUMHUeCKUX 37€MEHTOB B HEXHUBOW TMPUPOJE»,
«PacnpeieneHrie XMMUUeCKHX 371eMEHTOB B )KUBOU MPUPOJiE».

Tabmunpl u cxembl: «[lepuognueckast Tabnvija XUMAYeCKUX 3/1eMeHTOB», «CTpoeHre
MOJIeKy/bl BOZbI», «BellectBa B cocraBe opraHu3moB», «CTpoeHHe MOJeKysbl Oenkay,
«CTpyKTyphl 6€7TKOBOM MOJIEKY/TbI», «CTpoeHHe MOJIeKYJT yTIeBOA0B», «CTpoeHre MOJIeKyJT
MnuzoB», « HyKnenHoBble KUC/IOThD, « CTpoeHue MoJjieKy/ibl AT®».

ObopyzaoBaHue: XUMUYeCKas IIocyzia 1 0bopyZoBaHue.

JlaGopaTropHass paGora «OOHapy)keHHe Oe/KOB C TIOMOILIbIO KaueCTBeHHBIX
peakLuii».

JlabopaTopHasa pabora «VcciemoBaHWe HYK/I€MHOBBIX KHCJIOT, BBIZETEHHBIX W3
KJIETOK Pa3/InYHbIX OPraHU3MOB».

Tema 5. CTpoeHue u GyHKINHU KIeTKHU

Tumbl  K/IETOK:  3yKapuoTUueckas W TpokapuoTuueckas.  CTpPyKTypHO-
(byHKIMOHa/TbHBIE 00pa30BaHUs K/IETKU.

CTpoeHMe TIpOKapUOTUYeCKON KieTKd. KrerouHass creHKa Oakrepuii U apxeid.
OcobeHHOCTH CTPOeHUs reTepoTPOGHOM U aBTOTPOGMHOM MPOKAPUOTHUECKUX K/IeTOK. MecTo
Y POJIb TIPOKApHOT B OMOLIEHO3aX.

CrpoeHre ¥ (YHKLUMOHHMDOBaHME SyKapUOTHMUeCKOW KieTKu. [lna3maruueckas
MemOpaHa (ria3manemma). CTpyKTypa Ijla3MaTHueckoi MeMmOpaHbl. TpaHCIOPT BelecTB
yepe3 TUIa3MaTHUeCKyr0 MeMOpaHy: TaccuBHbIA (Auddy3usi, obneruénHas auddysus),
aKTHBHbIM (TepBUYHBIA Y BTOPUYHBIA aKTWBHbIA TpaHCIopT). [loyrpoHuiiaeMocTb
MeMOpaHbl. PaboTa HaTpuii-Ka/MeBOro Hacoca. OHJIOLMTO3: THMHOLMTO3, (HharouyTos.
Ok3ouuTo3. Kiertounas creHka. CTpykTypa M (YHKLMM KJIE€TOYHOW CTEHKU pacTeHWH,
rpu0oB.

Luroriasma. Liutosons. Lutockesner. [IBvkeHue nuroriasMbel. OpraHoUbl KIeTKU.
OpHoMeMOpaHHbIe OpraHOW/bl KJIETKU: SHAoruia3Matuueckasi cetb (JI1IC), ammapat
Fonbmpku, J/M30COMBI, MX CTpOoeHWe U (QyHKUMU. B3auMocBsisb oHOMeMOpaHHBIX
opraHou/ioB KieTku. CTpoeHHe TPaHy/SIPHOTO PeTHKY/yMa. MexaHu3m HanpaeneHusi beaxkos
8 OJIIC. Cunre3 pacTtBopuMbIX OenmkoB. CuHTe3 KieToyHbIXx MemOpaH. ['nmagkuit
(arpaHynsipHbI) SHAOIIa3MaTUUeCKUd peTUKyayM. CekpeTopHasi (yHKLuMsl anrapaTa
Tonbmxu. Modugukayus 6eakoe 8 annapame I'onbOxcu. Copmupoeka 6eakoe 8 annapame
TI'onbostcu. TpaHCHOPT BellecTB B KieTKe. Bakyosu pacTUTe/NbHBIX K/1eTOK. KieTouHbli COK.
Typrop.

[TosiyaBTOHOMHBIE OpraHOW/bl KIeTKU: MHUTOXOHZPHWH, TIacTUAbL. IIpoucxodxcoeHue
mumoxoHOputl u naacmud. CumbuoeeHe3 (K.C. Mepedckoeckuil, /1. Mapeyauc). CTpoeHue u
GYHKUMM MUTOXOHAPUM U mnacTuf. [lepBUuHble, BTOpPHWYHbIE U CIOXHbIE TJIACTH[bI
(OTOCHHTE3UPYIOIIUX 3YKapuOT. XJIOPOIIACThl, XPOMOIUIACTHI, JIEHKOM/IACThl BBICIIMX
pacTeHuH.



HememOpaHHble opraHouzibl KieTku CrpoeHue U GYHKUUMM HeMeMOpaHHbIX
OpPraHouzIoB KieTkH. Pubocombl. IIpomedicymouHble ¢uramenmbl. MuUKpoduiaMeHThl.
AkmuHogble  MukpoguaameHmbl.  MpblllleuHble  KIeTKA. AKMUHOBble  KOMNOHEHMbl
HeMbllWeyHblX KiemoK. Mukpotpybouku. Kietounbiii 1jeHTp. CTpoeHUWe U /IBWKEHUE
JKTYTUKOB ¥ pecHWuYeK.  MuKpoTrpybouku  1uToruviasmbl.  LleHTpuonb.  Beaku,
accoyuuposaHHble ¢ MukpourameHmamu u Mmukpompyboukamu. MomopHble benxu.

Slnpo. O6omnouka siapa, XpOMaTHH, KaproIuia3Ma, SPBILIKH, UX CTPOeHUe U (QyHKLIWH.
SlnepHbiii  OenKOBBI ~ MaTpuKC. I[IpOCTpaHCTBEHHOe  pacrio/ioKeHWe XpPOMOCOM B
uHTephasHOM sifjpe. JyXpomMamuH U 2emepoxpomamuH. benku XpomMaTWHa — TMCTOHBI.
JluHamuka sidepHotl 060/10uKu 8 Mumo3se. SI0epHbIli mpaHcnopm.

Knerounele BkmoueHusi. CpaBHUTe/bHAsi XapaKTepPUCTUMKA KJ/IETOK  3yKapuoT
(pacTUTebHOM, )KUBOTHOM, TPUOHON).

JeMoHCTpauumn

IMoptpetsi: K.C. MepexxkoBckuid, JI. Maprynuc.

Tabmunpl 1 cxembl: «CTpoeHHe 3YKapHOTHUECKOW KeTKu», «CTpoeHHe >KUBOTHOM
K/IeTKh», «CTpoeHWe pacTUTe/NbHOM KIeTKW», «CTpoeHWe MUTOXOHApUW», «Sapo»,
«CTpoeHHe NPOKapuOTUUYECKOM KIIeTKU».

Ob6opyzoBaHue: CBETOBOM MHKPOCKOII, MUKPOIIperiapaThl PaCTUTENbHBIX, KMBOTHBIX
KJIeTOK, MUKpOIIperapaThl OaKTepraIbHbIX K/IETOK.

JIabopaTopHas pabora «l/3yueHre CTPOEHUs KJIETOK Pa3/INYHBIX OPraHU3MOB».

IIpakTHueckas padora «/I3yueHue CBOWCTB KJI€TOUHOW MeMOpaHbD».

JlaGoparopHast pabGora «VccienoBaHue —TIa3MOM3a W Jella3MOM3a B
pacTUTe/bHBIX KIeTKax».

IIpakTHueckass paGora «l3yueHue [ABWKEHUS IMTOIVIa3Mbl B PACTUTEJILHBIX
K/IeTKax».

Tema 6. O0OMeH BelleCTB M MpeBpallieHle YHEPTUH B K/IeTKe

Accumunisiiss M JUCCUMUWMISALUS — [JBe CTOPOHBI MeTabosim3Ma. Tumbl oOMeHa
BEIL[eCTB: aBTOTPO(MHBIA M reTepOTPOQHBIA. YuacTHe KHUC/IOpoJa B OOMEHHBIX TpoLjeccax.
OHepreTtuyeckoe obecriedeHre KiaeTku: mpeBpaiieHne AT® B oOMeHHBIX mMpoljeccax.
depMeHTAaTHBHBIM XapaKTep peaklyii KIeTOYHOro Metabonr3ma. dPepMeHTHI, UX CTPOEHHE,
cBOMCTBa M MexaHu3M JeictBus. KodepmenTsl. OTanuns (epMeHTOB OT HEOPraHUUeCKHX
Karanu3atopoB. benku-aktvBaTtopel W 0eNKU-UHTMOWUTOPBL. 3aBUCUMOCTb  CKOPOCTHU
(hepMeHTaTHUBHBIX peakljiii OT pa3/INyHbIX (PaKTOPOB.

[TepBUYHBIN CHHTE3 OpraHUYeCKUX BellecTB B KieTke. POToCUHTe3. AHOKCUEHHbIU U
OKCU2eHHblll pomocuHme3 y 6bakmepuli. Ceemocobuparujue nueMeHmbl U NU2MeHMbl
peakyuoHHo20 yeHmpda. Posb X10poniacToB B mpoLjecce (potocrHTe3a. CBeToBasi U TEMHOBas
¢asel. PomoodbixaHue, Cs., C4- u CAM-munbt pomocunmesa. [IpoAyKTUBHOCTb (POTOCHHTE3A.
BnvsiHYe pa3MuHbIX (PAKTOPOB Ha CKOPOCTh ()OTOCHHTe3a. 3HaueHHe (POTOCUHTe3a.

XemocuHTe3. Pa3HooOpasuve OpraHM3MOB-XeMOCHMHTETHMKOB: HUTPUDULIMDPYIOILHe
bakTepun, xene3obakrepuu, cepobakTepru, BOJOPOAHbIe OakTepuy. 3HaueHre XeMOCHHTe3a.

AHa’poOHble opraHw3Mbl. Bugel OpokeHus. [IpogykTbl OpoxkeHusT W UX
WCII0/Ib30BaHKE UeIoBeKOM. AHa3pPOOHBIe MUKPOOPraHW3MbI KaK 00beKThl OMOTeXHOJIOTUN U
B030yauTeM 6oJie3Hel.



A3pobHbIe OpraHu3Mbl. JTarlbl HEpreTHYecKoro oomeHa. [1oAroToOBUTENbHBIN 3Tarl.
I'mukosm3 — 6eCKUCIOPOAHOe paciijeriyieHHe T/IF0KO3bI.

Buonornueckoe oOkucCaeHWe, WIA K/IeTOYHOe JbiXxaHWe. Pojb MUTOXOHJApPUN B
npouieccax — Ouwosioruueckoro  okucieHus. Luknuyeckue  peakuud.  OKHCIHUTENIbHOE
dochopunmpoBanue. SHepeusi MembpaHHo20 epadueHma npomoxos. Cunmes AT®: paboma
npomoHHoli AT®-cunma3sbl. IlpenmyiriecTBa a’poOHOro IMyTH OOMeHa BeIeCTB Tiepef
aHa’poOHBIM. D HeKTUBHOCTh SHEPTreTUUeCcKoro ooMeHa.

JeMoHCTpanuu

IMoptpetsr: k. Ilpuctiu, K. A. Tumupsses, C. H. BuHorpajckuii, B. A.
OHrenbrapAr, I[1. Mutuen, I'. A. 3aBap3uH.

Tabnuibl U cxembl: «DPOTOCHHTE3», «DHEpPreTUUecKuii 0oMeH», «BUOCHHTe3 OefKay,
«CtpoeHnue hepMeHTa», « XeMOCUHTE3».

Ob6opyoBaHMe: CBETOBOW MHMKDOCKOI, 00Opy/OBaHWe /Jisi  TPUTOTOBJIEHUS
TOCTOSIHHBIX ¥ BpEMEHHbIX MUKDPOIIperapaTosB.

JIabopaTopHasa pabora «/I3yueHuWe KaTaJUTUYECKOW AaKTUBHOCTH (epMeHTOB (Ha
rpyMepe amu/iasbl WM Kartanasbl)».

JlaGoparopHasi pabora «lVi3yueHue (epMeHTaTUBHOTO pacileryieHusl TepPOKCHA
BOZOPO/ia B PaCTUTE/IbHBIX U JKUBOTHBIX KJIETKAX».

JIabopaTopHas pabora «CpaBHeHuUe MPoLeccoB (POTOCHHTE3a M XeMOCHHTe3a».

JIabopaTopHas pabora «CpaBHeHuUe MPOL[eCCOB OPOKEHUS U AbIXaHHUSI».

Tema 7. HacnepcrBeHHasi uH()opMaLyisi ¥ peaiu3aniis eé B K/1eTKe

Peakijuyn MarpuyHOoro cuHre3a. IIpyHLMO KOMIIJIEMEHTAapHOCTA B peakLUsX
MaTpUUYHOr0 cuHTe3a. Peanmsanus Hac/ieACTBeHHOM HMH(oOpMauyy. ['eHeTUUeCKUd KOJ, ero
cBoricTBa. TpaHckpurnumsi — MarpuuHbid cuHTe3 PHK. TIpuHUMNBI  TpaHCKPHIILIUU:
KOMII/IEMEHTapHOCTb, aHTUIAapPa//Ie/IbHOCTb, aCUMMETPUUHOCTb. (Co3pesaHue MampuyHbIX
PHK 8 sykapuomuueckoli kniemke. Hekooupytowjue PHK.

TpaHcALus U eé FTamnbl. YuacTve TpaHcriopTHeix PHK B 6uocuHTe3e Genika. Y CIoBUsS
buocuHTe3a benka. KoaupoBaHue aMuHOKUCIOT. Posib pubocom B 6uocrHTe3e Gernka.

CospemeHHble npedcmasneHusi 0 cmpoeHuu 2eHog. OpraHu3aliusi reHoMa y MpoKapuoT
Y 3YKapuoT. Peryssiiys akTHBHOCTH TeHOB Y MTPOKapHoT. ['unoTte3a onepona (P. 2Kakob, XK.
MaHo). MonekynsipHble MexaHusMbl 3Kcnpeccuu 2eHo8 y sykapuom. Poab xpomamuHa 8
peeynsiyuu pabombl 2eHos. Perynsiuuysi 0OMeHHBIX TIpOLleCCOB B KieTKe. KieTOuHbIH
romMeocTas.

Bupychl — HeK/ieTouHble OPMBI XKU3HU U 00/MraTHble mapa3uTbl. CTpOeHHe MPOCThIX
Y CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, 6akTeprodaroB. XKusHeHHbIll yuka [JHK-codepacawjux
gupycos, PHK-codepaxcawux 6upycos, 6bakmepuogazos. ObpamHass mpaHcKpunyus,
pesepmasa, uHmezpasd.

BupycHele 3abosieBaHMSI UelOBeKa, J>KMBOTHBIX, pacrenuii. CIIN, COVID-19,
colyaibHble U MeJULIMHCKYe TIPO0IeMBl.

BuouHpopmamuka: uHmezpayusi u avaauz boabwux maccugog («bigdata»)
CMpYKmMypHbIX Ouonoeuveckux OaHHblX. HaHomexHonoeuu 6 Ouonoeuu u MeduyuHe.
IIpoepammupyemble ¢pyHkyuu 6eaxko8. Cnocobbl 00cmasku 1eKapcms.

JdeMoHCTpanumn

[Moptpetsr: H. K. Konb1jos, . V1. IBaHOBCKUIA.



Tabmuubl U cxembl: «buocuHTe3 Oenka», «['eHeTUUeCKWii Kojj», «BupyCh»,
«bakreprodarn».

ITpakTHueckas padora «Co3aHre MO/Ie/Td BUPYCa».

Tema 8. JKu3HeHHBIN LUK/ K/I€TKH

KrnetouHbni 1uks, ero mepuofsl U perynsuus. VHTepdaza u muro3. OcobeHHOCTH
MpoLleccoB, TMpOTeKarolux B HHTepdase. [loAroroBKa KIeTKM K  JleJIeHUIO.
[IpecunTeTuecKUii  (MMOCTMUTOTUYECKWIM), CUHTETUYECKUA U  MOCTCUHTETAUYECKUU
(mpeMuUTOTUYECKU) TTePUO/bI UHTEP(a3bI.

Marpuunbii  cuHte3 [IHK — pervtukanus. Ilpuniunel  pervidkanuu — THK:
KOMIJIEMEHTapHOCTb, TIOJYKOHCEPBaTUBHBI CHUHTE3, AaHTUIApa//Ie/IbHOCTh. MexaHU3M
pervmkauuu  JTHK. Xpomocomel. CrpoeHue xpomocom. Tenomepbsl U Tejomepasa.
XPpOMOCOMHBIV HAabOp K/I€TKU — KapyuOTHIL. [IUTIONJHBIN U TarIOnJHBIN HaOOpbl XPOMOCOM.
I'oMosioruuHbie XpOMOCOMBI. [10/10BBIE XPOMOCOMBI.

Henenuve knetku — MuTo3. CTaiu MUTO3a Y MPOUCXOASIIIAE B HUX TIPOLIECChI. THIIbI
MuTto3a. KaprokuHes v 1JUTOKMHe3. bruosornyeckoe 3HaueHue MUTO3a.

Perynsiiyss MUTOTHYECKOTO IMK/a KieTKH. [Iporpammupyemasi KieTouHash TuOenb —
aromnTo3.

KnerouHoe siapo, Xpomocombl, (PyHKLMOHa/lbHasg TeHOMMKA. MexaHu3mbl
nponucpepayuu, ouggeperyuposku, cmapeHus u 2ubeau kKiemok. «lugposas kiemka» —
buouHgopmamuueckue mooenu PyHKYUOHUPOBAHUSL KAeMKLU.

JleMoHCTpauu

Tabmuibl ¥ cxembl: «)KW3HEHHBIN LUK/ KIeTKH», «MuTo3», «CTpOeHHe XPOMOCOM»,
«Permmkanus THK».

OO6opyoBaHMe: CBeTOBOM MUKPOCKOII, MUKpOIIpernapaThl: «MUTO3 B K/eTKaxX Kopellka
JIyKa».

JIaGoparopHasi paborta «/I3yueHre XpOMOCOM Ha TOTOBBIX MHUKpPOIIperapaTax».

JIabopaTopHas paboTta «HabsoeHre MuTo3a B K/IeTKaX KOHUMKA KOpeIKa JiyKa (Ha
rOTOBBIX MUKpOIIperiapaTax)».

Tema 9. CTpoeHue u ¢pyHKIMHA OPraHU3MOB

Buosornueckoe pasHooOpasue opraHu3MoB. OHOK/IETOUHBIE, KOJIOHHA/IbHBIE,
MHOI'OKJ/IETOYHbIe OPraHU3MBbl.

OcobeHHOCTH CTPOEHHUSI M JKU3HeZeATelbHOCTH OJHOK/IETOYHBIX OpPraHK3MOB.
BakTepuu, apxeH, OHOK/IETOUHbIe TPUOBI, OJHOK/IETOUHbIE BOZOPOC/IH, APYTHe TPOTHUCTHL.
KonoHuanbHble OpraHu3MBl.

B3aumocBs3p yacTell MHOIOK/IETOUYHOrO OpraHu3Ma. TKaHW, OpraHbl U CUCTEeMbl
opraHoB. OpraHu3m Kak efrHoe 1jesoe. ['omeocTas.

Tkanu pacteHuii. Turbl pacTUTENBHBIX TKaHel: oOpa3oBaresibHasi, TIOKPOBHaS,
TIPOBO/IAAIIIAst, OCHOBHAsI, MexaHWuecKass. OcoOOeHHOCTH CTpoeHws], (DYHKIMI U PacTioIoXKeHHsT
TKaHel B OpraHax pacTeHUH.

TKaHM >KMBOTHBIX W UelioBeKa. TWMbl JKMBOTHBIX TKaHeW: SMUTeIMa/bHa,
coelMHUTENIbHAsA, MbIllIeyHasi, HepBHast. OCOOeHHOCTH CTPOeHus], GYHKLMA U PaCIioIOXKeHuUsT
TKaHel B OpraHax >XMBOTHBIX U UesI0BeKa.

Opranbl. BereraTuBHble M reHepaTHMBHbIE OpraHbl pacTeHWid. OpraHbl U CUCTEMBbI
OpraHOB )XUBOTHBIX U YesioBeKa. DyHKIIMU OPraHOB U CUCTeM OPraHOB.



Onopa Tena opranusmoB. Kapkac pactenuii. CkeneTbl OAHOK/IETOUHBIX U
MHOTOKJ/IETOYHBIX JKUBOTHBIX. HapykHbli UM BHYTpeHHUW ckeneT. CTpoeHHWe U THUIIbI
coeZIMHEeHUsT KOCTeu.

[BiKeHre oOpraHvM3MoB. /[IBiD)KeHHe O[HOK/JIeTOUHBIX OpraHW3MOB: aMéOougHoe,
JKTYTUKOBOE, peCHHUYHOe. [IBr)KeHHMe MHOTOK/JIeTOUYHBIX pacTeHWid: TPOMU3Mbl U HACTUMU.
[IBr>keHHe MHOTOK/IETOUHBIX >KMBOTHBIX U YeJjiOBeKa: MblllleyHasi cucreMa. Pediiekc.
CkeneTHbIe MBIIILBI U UX paboTa.

IIutanue opraHusmos. I[lorsomjeHue BOABI, YIVIGKUCIOIO Ta3a M MHUHepaJbHbIX
BellleCTB pacTeHusiMU. [luTaHWe >KUBOTHBIX. BHYTpDHUIIOZIOCTHOE UM BHYTPUKIIETOYHOE
nuijeBapeHve. IlutaHue MO3BOHOUHBIX JKUBOTHBIX. OTZAesbl MNUILEBAPUTE/ILHOIO TpPAaKTa.
[IuieBapuTenbHbIe Kese3bl. IIuiieBapuTe/ibHas CUCTeMa yejioBeKa.

[bixaHve opraHusMoB. [IbixaHue pacTteHui. [IpixaHue >XUBOTHbIX. duddysus rasos
yepe3 MOBEPXHOCTh KIeTKU. KoxkHoe fpixaHWe. [IpIxaTe/ibHasi MOBepPXHOCTb. KabepHoe U
NéroyHoe [bixaHWe. [IpIxaHWe II03BOHOYHBIX J>KMBOTHBIX U YeJI0OBeKa. OBOIOLMOHHOE
yCJI0)KHEHYe CTPOeHMs JIETKUX IM03BOHOUHBIX JKUBOTHBIX. /lbIXaTe/ibHas CUCTeMa YesloBeKa.
MexaHu3M BeHTWISALMU JIETKUX Yy INTUL] U MJ/IEKONUTAKLUX. Perymanus [gbIXaHUs.
[pixarenbHble 00BEMBI.

TpaHCIopT BelecTB y OpraHU3MoOB. TpaHCIIOPTHbIE CUCTeMbI pacTeHUWW. TpaHcCIopT
BellleCTB Y JKUBOTHbIX. KpoBeHoCHass cucremMa u eé opraHbl. KpoBeHOCHasi cucrema
[I03BOHOYHBIX JKUBOTHBIX U uyesioBeka. Cepzlie, KpPOBEHOCHbIEe COCyJAbl U KpoBb. Kpyru
KpoBoOOpaIlleHHsl.  DBOJIIOLIMOHHBIE  YC/IOKHEHWSI CTPOEHHsSI KPOBEHOCHOW  CHCTeMbI
MO3BOHOYHBIX )KUBOTHBIX. PaboTa cep/iija 1 eé perysisiiusi.

Boigennienve y opraHu3moB. BreijeneHuve y pacteHuid. BreleneHve y >KMBOTHBIX.
CokpatutenbHble Bakyosid. OpraHbl BblfesieHus. PuibTpaiys, cekpelyss ¥ obpaTHOe
BCachlBaHWe KaK MeXaHW3Mbl paboTbl OpraHoB BbifeneHusi. CBsi3b TMOMOCTA Teja C
KPOBEHOCHOM U BbIIeJIUTE/NILHOM CUCTeMaMU. BrijlesieHre y T03BOHOUHBIX >KMBOTHBIX U
yenoBeka. Ilouku. CTpoeHwe | (yHKUMOHUpOBaHWe HedpoHa. OOpa3oBaHHWe MOUH Yy
yesioBeKa.

3ammra y OpraHvM3MoOB. 3aliWTa y OJHOK/IeTOUHBIX opraHu3moB. Criopbl OakTepuil u
LMCTBl IPOCTEMIIMX. 3aluTa y MHOIOK/IeTOuHbIX pacrteHud. Kyrukyna. CpegcrBa
MacCMBHOW Y XUMUUECKOM 3alUThl. DUTOHLIU/BI.

3almyra y MHOIOK/IETOYHBIX >KUBOTHBIX. [IOKpOBBI M MX IIpOM3BOAHBbIE. 3alura
oprann3ma oT Oone3Heil. VIMMyHHasi cucTema uesioBeKa. KJeTOUHBIA W TyMOpa/bHBIN
UMMYHUTET. BpOXIEHHbIM W TNPUOOpPETEHHBbIM crneldUUecKuii WMMYyHHUTeT. Teopus
K/IOHa/bHO-Ce/leKTUBHOTO uMMyHuTeTa (I1. Opmux, @®. M. bepnHer, C. ToHerasa).
BocrnianvrenpHble OTBeTbl OpraHusMOB. Pojib BPOKAEHHOTO UMMyHUTETa B Pa3sBUTUU
CHCTeMHBIX 3a00/1eBaHUM.

Pa3npakuMoCTb M perynsigusi y OpraHu3MoB. Pa3/pa)XMMOCTb Yy OJHOK/IETOYHBIX
opraHu3smoB. Takcucel. Pa3ipa)XxrMoCTb 1 perymsius y pacteHuii. PocToBble BelllecTBa U UX
3HaueHue.

HepBHasi cuctema U pedieKTopHasi pery/silius y KUBOTHbIX. HepBHasi cuctema u eé
OTZieNbl. DBOJIIOLIMOHHOE YC/I0)KHEHHE CTPOeHHsI HEPBHOM CHUCTEMBbI Y >KUBOTHBIX. OTZesnbl
rOJIOBHOT'O MO3ra M03BOHOYHBIX YKUBOTHBIX. Pediekc u pedektopHas fyra. be3ycnoBHble u
yCJIOBHBIE Pe)yIeKChI.



I'ymMopanbHas pery/sauus U 3HAOKPUHHAs CHCTeMa JXKUBOTHBIX U 4YesoBeka. JKesesbl
SHZOKPUHHOM CUCTeMbl M WX TOPMOHBI. JleificTBMe TOPMOHOB. B3auMMOCBSi3b HepPBHOH U
9H/IOKpPHMHHOM cucTteM. ['nnoTanamo-runodrsapHas cucremMa.

JeMoHCTpanuu

IToptpert: N. I1. I1aBn0B.

Tabmunp! 1 cxembl: «OJHOK/IeTOUHbIE BOOPOCIN», «MHOTOK/IeTOYHbIe BOJOPOCIN»,
«bakTtepun», «Ilpocreiime», «OpraHbl LBETKOBBIX pacTeHUN», «CHCTeMbl OpraHoOB
NO3BOHOUHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHMe HaceKOMbIX», «TKaHU pacTeHWUW»,
«KopneBbie cuctembl», «Ctpoenue crebmsi», «CTpoeHWe JMCTOBOM IJIAaCTUHKW», «TKaHU
JKUBOTHBIX», «CKejeT ueyioBeKa», «lIvileBapurenbHas cucteMa», «KpoBeHOCHasi CUCTeMay,
«/pixaTenpbHasgs cucrtema», «HepBHasg cucrema», «Koxa», «MpblllleyHas cucTeMay,
«BpigeuTenbHas  cucteMa»,  «JDHAOKpPUHHasg — cucrema», «CTpoeHHe — MBILILbI»,
«IMMyHUTET», «KulleyHononocTHele», «CxeMa MNWTaHUS pacTeHWi», «KpoBeHOCHbIe
CUCTEMBbI TI03BOHOYHBIX JKUBOTHBIX», «CTpoeHHe TUApb», «CTpoeHue I[JlaHapum»,
«BHyTpeHHee cTpoeHMe [0XKIEBOTO uepBsi», «HepBHasi cucteMa pbib», «HepBHasi crcTtemMa
JATYLIKW», «HepBHas cucreMa IpecMblKaroluxcs», «HepBHas cucrema ntuly, «HepsHas
cucTeMa M/IeKOIUTAaIIUX», «HepBHas cricTeMa uenoBeka», «Pedekc».

ObopyZoBaHue:  CBeTOBOM  MMKDPOCKOIN,  MHUKpOIIpenapaTtbl  OJHOK/IeTOYHBIX
OpraHW3MOB, MUKpOIIpernaparbl TKaHel, PaKOBUHBI MOJITFOCKOB, KOJIIEKLJUM HAaCeKOMBIX,
UTJIOKOXKUX, JKUBBIE SK3eMIUIIPDbI KOMHATHBIX pPaCTeHWH, repbapuu pacTeHWH pPa3HBIX
OT[ie/I0B, BJI&KHble TIperaparbl JKUBOTHBIX, CKeJIeTbl I103BOHOYHBIX,  KOJIJIEKL|UU
0eCri03BOHOUHBIX JKMBOTHBIX, CKeJleT uejioBeKa, 00Opy/oBaHMe [/ /IeMOHCTPAL{UH
MOYBEHHOTO M BO3YyLUIHOTO TUTAHWSl PacTeHWM, pacllelyieHusi Kpaxmana U 0enkoB Mo
JeiictBreM (¢epMeHTOB, 000py/JOBaHMe [Jisi [IeMOHCTPAl[MM OIBITOB TI0 H3MEepeHHI0
JKU3HEHHOM EMKOCTH JIETKHUX, MeXaHW3Ma JbIXaTe/bHbIX [BWKEHUM, MOZeIN T'OJI0BHOIO
MO3ra pas/IM4HbIX )KUBOTHBIX.

JIabopaTopHas pabora «/3yueHre TKaHell paCTeHUI».

JIabopaTopHas pabota «/I3yueHue TKaHel >KUBOTHBIX».

JIaGoparopHasi paborta «/I3yueHre OpraHoOB I[IBETKOBOTO PaCTEHUSI».

Tema 10. PasMHO)XXeHHe U pa3BUTHe OPraHU3MOB

dopMbl pa3MHOKeHUsI OpraHu3MOoB: Oecriosioe (BK/HOYasi BereTaTUBHOE) U T10JIOBOE.
Bugpi 6ecriosioro pa3MHOXKeHUsI: TOUKOBaHHe, CIIOPYJIsLvs, (pparMeHTalys, KTOHUPOBaHKe.

[TosoBoe pasMHOxeHue. [losnoBble KieTkw, wiu ramerbl. Melio3. Ctaguy Menosa.
IToBeseHue xpomocoMm B Melio3e. KpoccrHrosep. bruosornueckuii CMbIC/ Melio3a 1 IT0JIOBOTO
riporiecca. Melio3 1 ero MecTo B )KM3HEHHOM LIUKJIe OPraHU3MOB.

[Ipen3apoppiieBoe pasButve. ['ameroreHes y >KUBOTHBIX. [lonoBble kese3sbl.
Ob6pa3oBaHye ¥ pa3BHUTHeE TOJ0BBIX K1eToK. CriepmaTtoreHe3 u ooreHe3. CTpoeHHe TMOJIOBBIX
KJIETOK.

Omnioj0TBOpeHre U SMOPUOHA/IbHOE Pa3BUTHE )KUBOTHBIX. CTIOCOOBI OT/I0JOTBOPEHUS:
Hapy)XHoe, BHyTpeHHee. [lapTeHoreHes.

VupvBuyanbHOe pa3BUTHE OpPraHM3MOB (OHTOTeHe3). DMOpPHOJIOTHST — Hayka o
Pa3BUTHM OpPraHu3MoB. MopgozeHe3 — 00Ha u3 2nasHbIX npobaem smbpuonoeuu. KoHyenyus
mopgozeHos u moodeau mopgoeeHesa. Ctaguu 3MOpHoreHesa >KUBOTHBIX (Ha TNpUMepe
narymku). [dpobnenue. Tumbl apobnenus. /JemepMuHUpo8aHHOe U HeOepMUHUPOBAHHOE



OpobneHue. baacmyna, munbl 6aacmya. OcobeHHOCTH ApPOOJEHUS MJIEKOTTUTAIOIINX.
3apojplllieBble JUCTKU (TacTpynsuus). 3akiaaZka OpPraHOB U TKaHeW M3 3apOblIlIeBbIX
JTMCTKOB. B3anMHOe B/MSHME UacTell pa3BUBAIOLIEroCs 3apojplma (IMOpHUOHAaIbHas
VHAYKUMS). 3ak/iajka IUlaHa CTPOeHMs JKUBOTHOIO KakK pe3ysbTaT HepapXuuecKrx
B3aMMO/IEMCTBUIM TeHOB. BimsHue Ha 3MOpHOHANbHOE pa3BUTHE pa3MUHbLIX (HaKTOPOB
OKpY>Karolllei cpeibl.

Poct v pasBuTHe >KUBOTHBIX. [locTamOpuoHanbHbI mepuos. IIpsimMoe u HempsiMmoe
pazButre. Pa3Butre c meramop¢o3oM y 0OeCriO3BOHOUHBIX M TIO3BOHOUHBIX >KUBOTHBIX.
bronorrvueckoe 3HaueHve NpsIMOTO Y HEIIPSIMOT'O Pa3BUTHS, UX PACIIPOCTPaHEHUe B TIPUPO/E.
Tunbel pocta >XUBOTHBIX. DaKTOpPBI pery/siuud pocTa >XUBOTHBIX U yvesnoBeka. Craauu
MoCT3MOPUOHA/ILHOTO Pa3BUTHS Y KUBOTHBIX U yesioBeKa. [leprosibl OHTOTeHe3a yesioBeKa.
CrapeHue U CMepThb Kak OM0I0rnyecKye MpoLecchl.

PasmMHO)XeHMe U pa3BuTHe pacTeHui. ['ameToduT U criopodut. Melio3 B KU3HEHHOM
[uKae pacteHuid. OOpa3oBaHMe CIIOp B Tiporecce Meiio3a. ['ameroreHe3 y pacTeHH.
OniofoTBOpEeHre U pa3BUTHE DPACTUTENbHBIX OPraHU3MOB. [IBOMHOe OIIOZOTBOpEHUE Y
L[BETKOBBIX pacTeHnii. OOpa3oBaHUe W Pa3BUTHE CEMEHH.

MexaHu3Mbl peryJ/isiiiyd OHTOTeHe3a y paCTeHUM U KUBOTHBIX.

JdeMoHCTpauumn

[Toptpetsr: C. I'. HaBawus, X. [lInemas.

Tabmunpl u  cxembl: «BereratuBHoe  pa3MHOXeHue», «Twumbel  Gecriosoro
Pa3MHOKeHHsI», «PasMHOXXeHMe  XJ1aMUJOMOHAJbI», «Pa3MHOXeHVe  3BIJIEHBI»,
«Pa3mHoXeHue Tupbl», «Meiio3», «XpoMoCcoMbI», «I'ameToreHes», «CTpoeHure SILIEK/IeTKU
Y crepmaro3ousia», «OCHOBHbIe CTaJiIMM OHTOreHe3a», «lIpsmoe U HerpsiMoe pa3sBUTHE»,
«Pa3Butne wMmaiickoro >xyka», «Pa3BuTme capaHun», «PasBuTHe mATyLIKW», «/]BOMHOe
OTJIO/IOTBOPEHME Y LIBETKOBBIX pacTeHHi», « CTpoeHue CeMsiH OJHO/I0/IbHBIX U [BYA0IbHbBIX
pacteHui», «KU3HeHHBIM LMK/ MOPCKOW KamyCTbl», <« KU3HEHHbIA LUK MXa»,
«?KVi3HeHHbIH LIMKJI TanOpOTHHKA», «’KHW3HEeHHBIN LUK/ COCHBI».

Ob6opy/ioBaHMe:  CBEeTOBOM  MHKDOCKON,  MHUKpOTperiapaTtbl  SIHLEK/IeTOK U
CrIepMaTo30U/10B, MOZie/b «LIMK/ pa3BUTHS JISTYILIKU».

JlaGopaTropHasi pa6ora «lI3yueHWe CTPOEHUsS TIOJIOBBIX KJIETOK HAa TOTOBBIX
MHUKpOIIperiapaTax».

IIpakTnueckas pabora «BoisiB/ieHre MPU3HAKOB CXO/CTBA 3apO/biiiieil T03BOHOUYHBIX
JKABOTHBIX».

JIaGoparopHasi padora «CTpoeHHe OpPraHOB pa3MHOKEHHUsI BBICIIINX PaCTeHU».

Tema 11. I'eHeTHKa — HayKa 0 HaC/IeACTBEHHOCTH U M3MEHUYMBOCTH OPraH1u3MoB

VcTopust craHOB/IeHUs U pa3BUTUS TeHETUKU Kak Hayku. Pabotel I'. Mengens, I'. ge
®pwuza, T. MopraHa. Posib oTeuecTBEeHHBIX YUEHBIX B Pa3BUTHM reHeTWKU. Pabotel H. K.
KosibrioBa, H. U. Basusosa, A. H. Benosepckoro, I'. [I. Kapnieuenko, FO. A. ®unvnuenko, H.
B. TumodeeBa-Pecosckoro.

OcCHOBHBIE TeHeTHUeCKHWe TIOHATHS W CUMBO/BL. ['OMOJIOTMYHBIE XPOMOCOMBI,
ajyleNlbHble TeHbl, ajJbTepHAaTHMBHbIE IPU3HAKW, [JOMMHAHTHBIM U peLieCCUBHBbIA TNPH3HAK,
rOMO3HWI0Ta, TeTePO3UroTa, YUCTAask JIMHUS, TUOPUBI, TeHOTUT, peHOTHUT. OCHOBHBIE METO/bI
TeHeTHKU: THOPUI0IOTHUeCKUM, LIUTO/IOTHUeCKUHN, MOJIeKY ISIPHO-TeHeTUUeCKH.

JdeMoHCTpanumn



IToptpetsr: I'. MeHngens, I'. ge ®pus, T. Moprasn, H. K. Koseros, H. 1. Basuinos, A.
H. Benosepckuii, I'. []. Kaprieuenko, FO. A. ®ununuenko, H. B. TumodeeB-PecoBckuii.

Tabnuiibl U cxeMbl: «MeTo/bl TEHETUKH», «CXeMbl CKpeIl[UBaHUsS».

JIaGoparopHas padota «/Ipo3oduia Kak 00beKT reHeTUUeCKUX UCCIeZIOBaHUI».

Tema 12. 3aKOHOMEPHOCTH HAC/IeJCTBEHHOCTH

MoHorubpuaHoe ckpeiiuBaHue. [1epBblii 3aKoH MeHenss — 3aKOH eAuHO0Opasus
riuOpu/I0B TIepBOro MoKosieHus. IIpaBuno JoMUHUpOBaHUs. BTopoit 3akoH MeH/jenist — 3aKOH
paciieryieHuss TMpU3HAKOB. IlUTO/IOrMUeCKWe OCHOBBI MOHOTMODUHOTO CKpel[UBaHMS.
['unioresa 4uCTOTHI ramMer.

AHanusupytoljee  cKpellyBaHue. [IpoMeXyTOuHbIM  XapakTep  Hac/eJ0BaHUSI.
PaciuernieHue 1ipyM3HaKkoB NPU HETIOJTHOM JOMUHHPOBaHUM.

OurubpugHoe ckpeiyBaHue. TpeTwii 3akoH MeHzenss — 3aKOH He3aBUCHUMOTO
HacJieIoBaHUs TIPU3HAKOB. LIUTo/I0ornyeckrie 0CHOBBI JUTUOPUIHOTO CKPEIUBaHKSI.

CuerieHHOe Hac/ieZjoBaHWe Tpu3HakKoB. Pabotel T. Moprana. CierieHHOe
Hacje/loBaHUe TIeHOB, HapylleHWe CLeIIeHUs MeXAy reHaMd. XpOMOCOMHasi Teopus
Hac/1e/ICTBEHHOCTH.

eHeTrKa 1osia. XpOMOCOMHBIN MeXaHU3M OMpejesieHusl 1ojia. AYyTOCOMBI U TI0/IOBbIe
XpoMocoMbl. ['OMOraMeTHbI U reTeporameTHbId MoJ. ['eHeTHuecKasi CTPYKTypa MOJIOBBIX
xpoMocoM. HacsieoBaHvie IIpU3HAKOB, CLIEIVIEHHBIX C ITOJIOM.

lenoTun kak LenocTHasi cucrtema. [lnelioTponusi — MHOXKECTBEHHOe JleliCTBHe TeHa.
MHosKeCcTBeHHbI asienusM. B3aumojeiicTBue HeasliesibHbIX T'eHOB. KoMIlsieMeHTapHOCTb.
Onucras. [Toiumepus.

l'eHeTyeckulii KOHTPOJIb Pa3BUTUSI paCTeHUM, >XMBOTHBIX M UeJIOBEKa, a TaKxKe
(b13M0/I0TMUeCKUX TIPOLIeCCOB, TIOBeZIeHUSI M KOTHUTHMBHBIX (YHKIUN. [‘eHeTHuecKue
MeXaHU3Mbl CUMOHOTeHe3a, MeXaHU3Mbl B3aUMOZEUCTBUSI «X03WH — Mapa3uT» U «XO3SIMH —
MUKpPOOMOM». ['eHeTWUeCcKWe acreKTbl KOHTPOJII W W3MEHEHWs HacC/le[CTBeHHOU
HMH(OpMaLMY B NMOKOJEHUSIX KJI€TOK U OPraHU3MOB.

JeMoHCTpanuu

[Toptpetsr: I'. Menpens, T. Mopras.

Tabmuubl U cxembl: «IlepBelii W BTOpOW 3akoHbl MeHens», «TpeTuii 3akoH
Mengens», « AHanM3Upylolljee CKpelljiBaHNe», «Hero/Hoe foMUHUpPOBaHUe», «ClierieHHOe
HacjaeZiloBaHWe TIPU3HAKOB Yy JApo3odusibl», «['eHeTwka mnosna», «KapuoTumn uenoBeka»,
«Kapuotun  gposodunb», «Kapuotunm — nTHLb»,  «MHOXECTBEHHbIN  ajuiesu3M»,
«B3auMojelicTBre TeHOBY.

Ob6opyoBaHue: Mojie/ib [JJisi  Je€MOHCTpAallUd 3aKOHOB eJuHooOpa3ust rubpuioB
[1epBOr0 IIOKOJIeHUS M pacliell/leHusl IPU3HAKOB, MOJelb /I JeMOHCTpaluy 3aKOHa
He3aBHMCHMMOI'O Hac/e[JOBaHUsl T[IPHU3HAKOB, MOZe/Ib [/ [eMOHCTPALUM CLeTJIeHHOTO
HacJie/JoBaHUsl MPHM3HAKOB, CBETOBOM MUKPOCKOII, MUKpoIipenapar: «/po3odua».

IIpakTnueckas padora «lI3yueHue pe3y/bTaTOB MOHOTHOPUAHOTO CKpeIMBaHUS Y
ZIp030(UIBI».

IlpakTHueckass pabora «VI3yueHWe pe3y/ibTaTOB AWTHMOPHUIAHOTO CKPEIIVMBaHUS Y
ZIPO30(UIIBI».

Tema 13. 3aKOHOMEPHOCTH U3MEHYHUBOCTH



B3aumogelicTBre reHoTHIIa U cpebl Mpy GhopMUpoBaHUU (DeHOTHUIa. VI3MeHUHMBOCTh
npusHakoB. KauecTBeHHble W  KOJMYECTBEHHble TpH3HAKUM. BuHAbl H3MEHUHMBOCTHU:
HeHac/ie[ICTBEHHAsl ¥ Hac/eICTBeHHasl.

MoaudukaiioHHasi U3MeHUUBOCTh. Posib cpefibl B (popMHupoBaHUM MOAUGMUKALIMOHHON
r3MeHuUMBOCTU. HopMa peakijuu npu3Haka. BapualoHHbIN psifi U BapyalMoHHas Kpuas (B.
NoranHcen). CBoiicTBa MOAUGDUKALIMOHHON W3MeHUUBOCTH.

lNeHoTunuueckasi M3MeHYUBOCTb. CBOMCTBA T€HOTUIIMYECKOM W3MEHUYMBOCTU. Buppl
TeHOTUITMYEeCKON W3MEHUMBOCTH: KOMOMHATUBHAsI, MyTal[HOHHasl.

KoMbuHaTvBHasE W3MeHUHMBOCTh. Meli0o3 ¥ TIOJIOBOM  TIpollecC —  OCHOBA
KOMOWHATUBHOM HW3MeHUMBOCTA. Posib KOMOWHATHBHOW W3MEHUMBOCTH B CO3JaHUU
reHeTUUeCKOro pa3HooOpa3us B Mpejesiax OfHOTO BU/A.

MyTaljoHHasi U3MEeHUMBOCTb. BUbl MyTalWii: TeHHble, XPOMOCOMHbIE, T€HOMHbIE.
CrioHTaHHble ¥ WH/yLIMPOBaHHble MYTalMW. $1JiepHble W LMTOIM/a3MaTU4yecKue MyTaluu.
ComaTuueckue U MOJ0OBble MyTaluu. [IpUurHbl BO3HUKHOBEHUS] MyTaluii. MyTareHbl U UX
BJ/IMSIHUE Ha OPraHu3Mbl. 3aKOHOMEPHOCTU MYTaLMOHHOTO MpoLiecca. 3aKOH TOMOJIOTMYeCKUX
psAAoB B Hac/ie[cTBeHHOW u3mMeHuuBOocTU (H.U. BaBunoB). BHesinepHas WM3MeHUMBOCTbH U
Hac/1e[JCTBEHHOCTb.

Onu2eHemuKa U 3NU2eHOMUKA, pO/ib 3nu2eHemuueckux (pakmopos 8 Hacaeo0o8aHuu u
u3MeHyus8ocmu ¢peHomunuueckux NpU3HAKo8 y Op2aHuU3Mos.

JleMoHCTpanuu

[Toptpetsr: I'. ne ®pus, B. Noranucen, H. 1. BaBuos.

Tabmuiel U cxembl: «Buabl U3MeHUHMBOCTH», «MogubHKaLIMOHHAs W3MEHUHBOCTbY,
«KoMbuHaTUBHas ~W3MEHUYMBOCTb», «Meiio3», «OrmiogoTBopeHue», «I['eHeTUUeCKUe
3a00/1eBaHus UesioBeKa», « Bl MyTaliuii».

Ob6opyioBaHMe: >KUBble U repbapHble SK3eMIUISIPbl KOMHATHBIX PAaCTeHWH, PUCYHKH
(potorpadun) >KMBOTHBIX C Pa3/TIMUHBIMU BUJaMU U3MEHUUBOCTH.

JlaGoparopHass pabora «VcciefoBaHue 3aKOHOMEPHOCTeH MOAW(MUKAI[MOHHOM
r“3MeHUuBOCTU. [TocTpoeHre BapUallMOHHOTO psiJila M BapUal[MOHHOW KPUBOW».

IIpakTHueckas padora «MyTauuyu y Apo30dubl (Ha TOTOBBIX MUKPOIIperaparax)».

Tema 14. I'eHeTHKa 4yeji0BeKa

KapuoTun uyesnoBeka. MexxyHapoJHasi TIporpaMma MCC/ie[JOBaHHsI FeHOMa ueioBeKa.

METO,IIBI HN3ydyeHus reHeTHuKH1 yesioBeKa: FEHeaﬂOFHHECKHﬁ, 6ﬂH3Heu0BbIﬁ,
L[I/ITOFEHETI/IHECKI/Iﬁ, HOl'Iy}'Ii[L[I/IOHHO-CT&THCTHHECKHﬁ, MO]IEKYJ'IHPHO-FeHETI/II-IECKI/Iﬁ.
COBPEMEHHOE oripejiejieHue reHOoTHuIlA.: ITIOJIHOIr'eHOMHOe CEeKBEeHHPOBaHUe,

reHOTUITUPOBaHue, B ToM uucye ¢ rnomoieio [111P-ananu3a. HaceacTBeHHbIe 3ab0/ieBaHus
yesioBeKa. ['eHHble M XPOMOCOMHbIe 00Jie3HU uesioBeKa. bBosjiesHu C Hac/ie[CTBeHHOU
Mpe/pacIioyoKeHHOCThI0. 3HaueHre MeIULIMHCKOM FeHeTUKU B MPeJ0TBPALLeHUH U JIeUeHUN
reHeTHUeCKUX  3abosieBaHMA  uesioBeKa. MeAWKO-TeHeTHUeCKOe  KOHCY/IbTUPOBaHHe.
CtBonoBbIe KneTKu. [IoHATHe «TeHeTHYecKoro rpy3a». JTUYecKue acreKThl UCC/Iel0BaHNH B
00/1acTH pelakTHPOBaHUSI TeHOMa 1 CTBOJIOBBIX KJIETOK.

IeHetrueckue (HakTOPbI MOBBIILIEHHOW UyBCTBUTE/ILHOCTU UejioBeKa K (PU3MUecKkoMy 1
XMMHUUECKOMY 3arpsi3HEHHI0 OKpY’Karollel cpefbl. ['eHeTMueckass MpeApacriosioyKeHHOCThb
yesioBeKa K I1aTOJIOTHsIM.

JdeMoHCTpanumn



Tabsuilel U cXeMbl: «KaproTHIT UesioBeKa», «MeTozbl U3yUeHHUs] TeHeTUKH Ye/loBeKay,
«['eHeTnueckue 3ab0/ieBaHUS UeslOBeKa».

IIpakTHueckas padora «CocTaByieHre U aHaInu3 PO/IOCOBHOM».

Tema 15. CesteKuiisi OpraHM3MoB

HoMecTukalusi U cenekus. 3apoXKJeHue CeneKlUu U AoMecTUKaluu. Ydenue H. U.
BapwioBa o lleHTpax NpPOMCXOXKIEHHST W MHOrooOpa3usi Ky/JbTYPHBIX pacTeHWM. Posb
Ce/leKL[MY B CO3/JaHWM COPTOB pacTeHWM M MOPOJ KMUBOTHBbIX. COPT, MOpo/a, ITamMM. 3aKOH
TOMOJIOTUYECKUX PSZIOB B Hac/ieACTBeHHOW m3meHunBocTu H. V. BaBunoBa, ero 3HaueHue
IS CeJIeKLMOHHOM PabOTHI.

Metoabl  ceneKI[MOHHOW  paboTbl.  VICKyccTBeHHBIM — OTOOpP:  MAacCOBBIA U
VUHAVBUYaTbHBIM. OTarnbl KOMOWHALIMOHHOM ceneKiud. VICIbITaHWe TPOW3BOAMTENeH TI0
noroMctBy. OTOOp 1O T'eHOTHIy C TIOMOILbIO OIIeHKM (PeHOTHIIa TOTOMCTBAa U OTOOp TI0
TeHOTUITY C IToMolLLbt0 aHanu3a JJHK.

VckyccTBeHHBIN MyTareHe3 KakK MeTO[| CeJeKIIMOHHOM paboThl. PagualiMoHHBIN U
XUMUUECKUM MyTareHe3 KaK MCTOYHMK MYyTalluii y Ky/JAbTYPHBIX (OPM OpraHM3MOB.
Vcnonb3oBaHWe TE€HOMHOTO peJaKTHPOBaHWs W MeTO/l0B peKombuHaHTHbIX JIHK ais
TO/TyYeHUs1 UCXOAHOI0 MaTepuarna Jijisl CeleKLUu.

[TonmyueHre mOMUIIIONAOB. BHyTpuBHZOBas rubpuan3anus. bau3KopoacTBeHHOe
CKpeIlBaHue, Wid UHOpUAUHT. HepoacTBeHHOe CKpelluBaHue, UK ayTOpuauHT. ['eTepo3suc
M ero mnpuuuHbl. Vcriosnb3oBaHue Trerepo3uca B cenekuuu. OTAanéHHas rubpuamv3zaius.
[Tpeosmosienne Oecriyiofust MEXBUJOBBIX THOPUIOB. [OCTH)KEHHUs CeNIeKI[UH pacTeHWuM |
JKUBOTHbIX. «3€/1EHAst pegonoyusi».

CoxpaHeHMe U M3yueHHe TeHeTUUeCKUX PecypCoB KY/IbTYPHBIX PaCTeHUN U UX AUKHAX
pOAMUeN [/Ii CO3/IaHMSI HOBBIX COPTOB M THUOPHUIOB CEIbCKOXO3SIMCTBEHHBIX KYJIBTYP.
N3yueHue, coxpaHeHue U ynpasneHue 2eHemuuecKuMuU pecypcamu CebCKOXO035UCMBEHHbIX U
NPOMbICN08bIX HCUBOMHBIX 8 UeasX Y/AyulleHUs Cyujecmeyroujux U Cco30aHUsl HOBbIX NOpPOO,
AUHUU U KpOCCOB, 8 MOM Huciae C NpPUMEHEeHUeM COB8PeMeHHbIX MemoO08 HAyUHbIX
uccaedosaHutl, nepedosblx udell U NepCneKmMuU8HbIX MeXHOA02UL.

JleMoHCTpauu

IToptpetsr: H. U. BaBunos, 1. B. MuuypuH, I'. [I. Kapnieuerko, II. I1. JIykbsaHeHKo, b.
JI. Acraypos, H. bopnoyr, . K. benses.

Tabmuiel U cxeMmbl: «L]eHTpPbl TIPOMCXOXKAEHUST M MHOrooOpas3ust KYJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKUX PSZIOB B HAC/Ae[CTBEHHOM W3MEHUMBOCTH», «MeTo/bl
cenekiumn», «OTAanéHHas rubpuan3anus», «MyTtareHes».

JlabopaTtopHasi pab6ora «l3yueHWe COPTOB KYJIbTYPHBIX pACTeHHH U TIOPOJ
JIOMALLHUX )KUBOTHBIX».

JIaGoparopHasi paboTa «l/3yueHre METOZIOB Ce/IeKI[UU PaCTeHU».

IIpakTHueckas padora «IIpUBHUBKa pacTeHUI».

IKckypcusi «OCHOBHbIE METO/Ibl U IOCTH)KEHUS CeJIeKLIMM pacTeHUM 1 )KUBOTHBIX (Ha
CeJIeKLIMOHHYI0 CTaHLUIO, MJIEMEHHYI0 ()epMy, COPTOUCIIBITATE/bHBIA YUaCTOK, B TE[JIMUHOE
XO03SIICTBO, B TaO0OPAaTOPHIO arpOyHUBEPCUTETA UK HAYYHOT'O TIEHTPa)».

Tema 16. BuoTexH0/10THsI U CHHTeTHYeCKasi Ouoorus

OOmBeKThl, UCIOb3yeMble B OMOTEXHONOTHH, — K/IeTOUHble W TKaHeBble KYJIbTYPBHI,
MUKDOOPTraHH3Mbl, WX XapaKTepUCTHKa. TpajAvliMoHHas OWOTexXHONorus: xyeboreueHue,



rojiyueHre KHUCIOMOJIOUHBIX TIPOAYKTOB, BHUHOJe/ire. MUKPOOMONIOTUYeCKUd CUHTe3.
OObeKTbl MHKPOOHMOIOTUUECKHUX TeXHOJIOTHi. IIpon3BoAcTBO 06enKa, aMHHOKHMC/IOT W
BUTAMUHOB.

Co3fjaHye TexXHOJOTMM W HHCTPYMEHTOB Lie/leHallpaB/IeHHOIO M3MEeHeHusl |
KOHCTPYUPOBaHUSI TE€HOMOB C 1[e/Ibl0 IIOJIyYeHUs] OpPraHu3MOB U UX KOMIIOHEHTOB,
cofiep>KalliuX He BCTPeYarollyecs B pUpo/ie OMOCHHTeTHYeCK e Ty TH.

Knerounas un>xeHepusi. MeTozbl Ky/JbTYPbl KJIETOK U TKAaHEW paCTeHUN U KUBOTHBIX.
Kpuobanku. Comaruueckast rubpuan3anusi ¥ COMaTU4YeCKnii sMOpuoreHe3. Vcnonb3oBaHue
rafiou/oB B celleKLUM pacTeHui. IlosyueHue MOHOKAOHAAbHbIX aumumen. Mcnoab3osaHue
MOHOK/IOHA/IbHbIX U NOAUKAOHA/AbHbIX ~ aHmumen 8  MmeduyuHe. VICKyCCTBEHHOe
OIyIof0TBOpeHMe. PeKOHCTPYKLMS SWLIEK/JIeTOK M K/IOHUMpOBaHMe >KUBOTHBIX. Metog
TPaHCIUIAaHTALMU ~ sifilep  K/JIeTOK. TexHon02uu  0300poe/neHusi,  Ky/AbmueupoeaHus U
MUKPOK/NIOHA/IbHO20 PA3MHOXMCEHUS Ce/lbCKOXO0351LCMBEHHbIX Ky/bMmyp.

XpoMOcOMHasi U TeHHass UWHXeHepusi. VICKyCCTBeHHbI CHHTe3 TeHa U
KOHCcTpynpoBaHue pekoMmOuHaHTHBIX [THK. Co30aHue mpaHceeHHbIX Op2aHU3MO8.
HocTkeHUs1 W TepCreKTUBbI XPOMOCOMHOM W TeHHOM WH)KeHepUM. JKOJIOTUUeCKue |
3TUYeCKHe TTPo0JIeMbl TeHHON MHKeHepHUH.

MeaunyHcKie OWoTexHonorud. IloctreHoMHasi [udpoBas MeguiuHa. [ILP-
JMarHoCTHKa. MeTaboIOMHBIN aHa/IN3, TeHOLIeHTPUUeCKWA aHain3 MpoTeoMa uesioBeKa AJist
OLIeHKH COCTOSIHUSL ero 3[0pOBbs. VICIlo/b30BaHMe CTBOJIOBBIX KJIeTOK. TapretHas Tepamnus
paka. 3D-OmouHxeHepusi [y pa3paboTKu (yHJaMeHTalbHbIX OCHOB MeAWUI[MHCKUX
TeXHOJIOTUM, CO3[aHUsi KOMILIEKCHbIX TKaHeld COueTaHWeM TeXHOJIOTUN TpPEXMepHOro
O6uonpuHTHUHTa U cKapdo/AMHTa JJis pellieHus 3a/lay MepCOHaTM3MPOBaHHON MeULIMHEI.

Co3paHre BEKTOPHBIX BakIMH C Le/ibl0 o0OecrieueHrss KOMOMHUPOBAHHOM 3all[UThI OT
Bo30yauteneii OPBU, ycraHOB/ieHHWe MOJIEKY/ISIPHBIX MeXaHW3MOB (DyHKIIMOHUPOBAHUS
PHK-cogepxalux BUPYCOB, BBI3BIBAIOIIMX 0CO00 oOmacHble 3abojeBaHUs 4YesioBeKa U
JKABOTHBIX.

JleMoHCTpanuu

Tabmuubl u  cxembl: «lVcrmonb3oBaHWe MUKPOOPTaHW3MOB B TIPOMBIIIEHHOM
NIpOU3BOJCTBe», «KiieTouHas uHXeHepus», «I'eHHass WH)XeHepus».

JlabopaTopHasi pabota «/3yueHrie 00beKTOB OMOTEXHOOTUM».

IIpakTHueckas pabdora «IlosyueHre MOOUYHOKHUC/IBIX TIPOAYKTOBY.

IKckypcus «buorexHosnorus — BakHel11asi NPOM3BOJUTE/IbHASL CUIa COBPEMEHHOCTH
(Ha OMOTEXHOIOTMUUECKOe TIPOU3BO/ICTBO)».

11 K/TACC

Tema 1. 3apo)keHue U pa3BHTHe YBO/TIOLIMOHHBIX MPe/CTaB/JIeHUH B O0HO/I0THH

OBosoLoHHas Teopuss Y. [lapBuHa. IIpefriocbuiKu BO3HUKHOBEHMs [apBUHU3MA.
JKu3Hb U HayuHas fedaTtenbHOCTh Y. lapBuHa.

Jerkymue cunbl 3Bomonyyd BUA0B o Y. JlapBuHy (BBICOKasi WMHTEHCUBHOCTb
Pa3MHOKeHHs] OpPraHW3MOB, HAC/Te[CTBEHHas W3MEeHUMBOCTb, Oopnba 3a CylrjecTBOBaHWUe,
€CTeCTBeHHBIN M UCKYCCTBEHHBIN 0TOOD).



Odopmnenune cuHTeTHueckol Teopuu 3Bomouuud (CTD). HeitpanbHasi Teopusi
spomorui. CoBpeMeHHasi 3BOJIOLIMOHHAs Ouosiorusi. 3HaueHHe BOJIFOLMOHHON TeOpuM B
(hopMHpOBaHUU €CTeCTBEHHO-HAayUHOU KapTHUHBI MUPA.

JleMoHCTpanuu

[Toptpetsl: ApucroTens, K. Jlunnei, XK. b. Jlamapk, 3. K. Cent-Unep, K. KioBbe, U.
HapsuH, C. C. UetBepukos, U. U. IlImansray3sen, . XongeiiH, [. K. Besses.

Tabnmibl 1 cxembl: «CucTema >KuBou npupos! (1o K. JIuHHer0)», «JIeCTHUIA )KUBbIX
cymectB (o Jlamapky)», «MexaHu3M (OpMHUpPOBaHUS TIPUCIIOCOOEHHI y pacTeHUu u
JKUBOTHBIX (110 Jlamapky)», «KapTa-cxema mMapiipyTa nyTteiiectBus Y. [lapBuHa», «Haxoaku
Y. lapBuHa», «®opMbl 60prObI 3a cyliecTBoBaHUe», «Ilopoasl ronybeii», «MHoroobpasue
Ky/JbTYpHBIX ()OPM KarycThbl», «IIOpoAbl [OMAIlIHUX >KUBOTHBIX», «CxeMa oOpa3oBaHUs
HOBBIX BHUZOB (1o Y. [dapBuHy)», «CxemMa COOTHOILIEHHUS ABWXKYIIUX CHI 3BOJIIOLIUN»,
«OCHOBHBIE TI0/I0’KeHHsI CUHTETUUECKOM TeOPUX BOJIFOLIUN».

Tema 2. MUKPO03BO/IIOI|UA U eé pe3y/IbTaThbl

[MomnynsAuust Kak 3/eMeHTapHasi efuHULIA 3BoOLUU. CoBpeMeHHble MeTO/bl OL[eHKU
reHeTUYeCKOro pa3HOOOpasusi U CTPYKTYPhI OMyJsLuid. V3MeHeHue reHODOHAA MOy /ISIIN
KakK 3JIeMeHTapHOe 3BOJIFOLIMOHHOE sIB/IeHWe. 3aKOH MeHeTUUeCcKoro paBHoBecus [Ix. Xapau,
B. Baiin6epra.

OnemMeHTapHble (DaKTOpPbI (ABWXKYILIME CHJIbI) SBOMIOLMK. MyTalMOHHBIA TMpoLiecc.
KoMb6uHaTBHasi U3MeHUHMBOCTh. [Ipelih reHOB — ciyuaiiHble HeHarpaB/ieHHbIe M3MeHEeHUs
yacToT ansienedt B momyasnusx. OddekT ocHoBatenss. J¢gekm 6ymbLIoUHO20 20pAbILIKA.
CHudiceHue 2eHemuuecko20 pasHoobpasusi: npuyuHbl u caedcmeusi. IposieneHue 3¢gexkma
opelipa 2eHog & OGoabwux U Manblx nonyaayusx. Mwurpauuu. W3ossnusi MOMy/siLyi:
reorpaduueckas (IpOCTpaHCTBeHHas ), Orosiornueckas (penpoayKTUBHasl).

EcTecTBeHHBIN O0TOOpP — HampaB/sOUN (akTop 3BoJOLMHA. DOPMBI €CTEeCTBEHHOTO
orbopa: ABWXKYILWH, CTaOM/IM3UPYIOIIVMA, pa3pbIBatOIid (JU3pynTUBHLIN). [Tos0BOM 0TOOP.
Bo3HUKHOBeHe U 3BOJIIOLUS COLIMATLHOTO TIOBeZIeHHs )KUBOTHBIX.

[Tpucriocob1eHHOCTb OpPraHU3MOB KakK pe3y/bTaT MUKPO3BOJIOLMU. BO3HHWKHOBeHUe
npucriocobsiennii 'y opraHu3moB. Apomopdo3bl W WAMOaAanTanyd.  [IpuMepsl
nipucrocobieHnid y opraHu3MoB: Mopdosioruueckue, (Gpusnonoruueckrie, OHOXUMUUECKHe,
noBefieHUecKre. OTHOCUTETbHOCTh MPUCIIOCO0/IEHHOCTH OPTaHHU3MOB.

Bup, ero kpurepuu U cTpyKtypa. Bujoobpa3zoBaHre Kak pe3y/ibTaT MUKPO3BOHOLUH.
N3onsuums — kmoueBoit (akrop Bupoobpa3zoBanusi. [Iytu u cmocobbl BUA00Opa3oBaHUs:
ajyiornatpuueckoe (reorpaduueckoe), cUMIaTpUuyeckoe (3KOJIOTUUECKOE), «MIHOBEHHOE»
(monunnonan3anus, rubpugusanus). JaMTebHOCTb SBOJTFOL[MOHHBIX TTPOLIECCOB.

MexaHu3Mbl (HOPMUPOBAHHUSI OUOIOTHYECKOTO pa3Ho0bpa3usi.

Posib  9BOJIIOLIMOHHOW OWOMOTMM B pa3pabOTKe HAYYHBIX METO/0OB COXPaHEHUs
O6uopa3HooOpasvsa. MUKPOIBOJIIOIUS U KO3BOIOLMS TIapa3suTOB M UX X03sieB. MeXaHW3MBbI
(hopMHpOBaHUS YCTOMUMBOCTH K aHTUOMOTHKAM U CITOCOOBI 60pLOBI C Hell.

JdeMoHCTpanumn

[Toprpertsr: C. C. YeTBepukos, 3. Mawup.

Tabmuibl U cxembl: «MyTallMOHHAsT W3MEHUMBOCTb», «[IOMy/AIMOHHas CTPYKTypa
BUJla», «Cxema TposiBjieHUs 3akoHa Xapau—BaiiHOepra», «/IBKYIIMe CHUIbI 3BOIOLIUN»,
«DKOJIOTHYeCKasi M30SLUs MONysALrid ceBaHCKOM (openn», «['eorpaduyeckass U30JsLUs



JIMCTBEHHULIbI CUOMPCKOW M  JIMCTBEHHULIbI Jaypckoi», «Ilomy/siuoHHbIE BOJIHbBI
YKNC/IEHHOCTH XWII[HUKOB U KepTB», «Cxema JelCTBUSI eCcTeCTBeHHOro otbopa», «Popmbl
OoprObI 3a cymiecTBoBaHUe», «VHAyCTpUanbHBI MenaHU3M», «KUBbIe HCKOMaeMble»,
«[ToKpOBUTEILCTBEHHAs! OKpacka >KUBOTHBIX», «IIpeaymnpexxaromias OKpacka »KUBOTHBIX»,
«@PU3UOIOTUYeCKHe ajanralumn», «[Ipucnocob61eHHOCTh OpraHu3MoB 51 eé
OTHOCHTEJIbHOCTh», «KpuTtepuu Buza», «Buapi-IBoitHUKW», «CTPYKTypa BUZA B MPUPOE»,
«Criocobbl  BHUJ000pa3oBaHusi», «['eorpaduueckoe BHA000pa3oBaHWe TPEX  BHU/IOB
JaHJpIIIeNH», «DKOJI0ruueckoe BUZI000pa3oBaHue BUIOB CUHUI, «I1O/UIIIONIBI pacTeHUN»,
«KamnycTHo-peeuHbiii THOpUI».

Ob6opyoBaHue: repbapuM pacTeHUH, KOJUIEKLIMK HACeKOMBIX, uydesia IITULL U 3Bepeit C
NpYMepaMy Pa3/IMYHbIX TPUCTIOCOO/IeHNH, Uydera ITUL] U 3Bepeil pa3HbIX BUJOB, repbapuu
pacTeHui OJIM3KKX BU/IOB, 00pa30BaBIIMXCS PA3/TMUHBIMUA CTIOCOOAaMH.

JIaGoparopHasi paboTta «BbisiB/ieHHe H3MEeHUUBOCTU y 0CO0eld 0[JHOTO BUIa».

JlabopaTopHass pa6ora «IIpucriocobeHrss OpPraHW3MOB M HX OTHOCHTE/bHas
11€/1eC000pPa3HOCTh».

JIabopaTopHas pabora «CpaBHeHMe BU/OB TI0 MOP(HOJIOrMYeCKOMY KPUTEPUIO».

Tema 3. Makpo3Bo/IIOI{UA U eé pe3y/IbTaThbl

MeToapl UM3ydeHHss MakKpo3Bo/OLMU. [laneoHTonoruueckve MeToAbl U3yueHUsi
sBosoLuu. [lepexosiHbie hopMbl U pusioreHeTHYeCKHe Psifibl OPraHU3MOB.

buoreorpaduryeckrie MeToAbl u3yueHUs 3BositoLuM. CpaBHeHue Gropbl U (ayHbI
MaTepUKOB U OCTPOBOB. broreorpaduyeckue o6mactv 3eMsi. BUbI-9HIEMUKY U PEJTUKTHIL.

OmOpuonoruueckie W CpPaBHUTE/NbHO-MOPGOOTHUECKHEe  METOAbl  W3yYeHHsi
3BO/IOLMU. ['eHeTHUeCKre MeXaHHW3Mbl BOJTIFOLIMMA OHTOTeHe3a U TOsIB/IeHHUs] SBOJTIOLIMOHHBIX
HoBLLIEeCTB. ['OMOJIOTMUHbIe U aHa/IOTHUHbIe OpraHbl. PyuMeHTapHbIe OpraHbl U aTaBU3MBbI.
MonekyasipHO-TeHeTHUeCKre, OHMOXMMUYeCKHe U MaTeMaTHyeCKhe MeTO/bl W3Yy4eHHs
3BoJItOLMU. ['oMosiornuHble reHbl. CoBpeMeHHble MeTO/Ibl MOCTPOeHUs1 (UIOreHeTUUeCKUX
JlepeBbeB.

XpOMOCOMHBIe MyTal[MH 1 BOJTFOLUSI TeHOMOB.

OOmme 3akKOHOMepHOCTH (TpaBWIa) I3BOMIOLMU. [IpuHyun cmeHbl (yHKYUl.
HeobOpaTrMOCTD 3BOJTIOLMH. AZaNITUBHAs pauarvist. HepaBHOMEPHOCTb TEMITOB 3BOJTHOLIHH.

JleMoHCTpauu

[Toptpetsi: K. M. bap, A. O. KoBaneBckuii, ®. Mrosnsnep, 3. I'ekkensb.

Tabmubt u  cxembl: «DUTOTeHETUUECKUM Dsifi  JIOIIAAW», «APXEONTEePUKC»,
«3Bepo3yOrie siepbl», «Crerorjedane», «Punnodute», «CeMeHHBbIE TANIOPOTHUKUY,
«buoreorpaguueckye 30HbBI 3emnn», «llpeiid KOHTHUHEHTOB», «PenukTbl», «HauanbHble
CTaguu SMOPHOHAJILHOTO DPAa3BUTHs TI03BOHOYHBIX JKMBOTHBIX», «['OMOJIOTHYHbIE U
aHAJIOTUUHBIE OpPraHbl», «PyAIUMeHTbI», «ATaBU3Mbl», «XpPOMOCOMHbIE HAaOOPHI UeloBeKa U
IIMMITIaH3e», «['JlaBHbIe HAIlpaBJ/IeHUS IBOJTIOLUN», «O0I1IHe 3aKOHOMEPHOCTH BOJTIOL[UI».

Ob6opyoBaHue: KOJUIeKLWH, Tepbapun, MyJIsDKM MCKOTIaeMbIX OCTaTKOB OPraHU3MOB,
MYJISDKUA TOMOJIOTUYHBIX, aHA/IOTUYHBIX, DYJUMEHTAPHbIX OPraHOB U aTaBM3MOB, KOJIJIEKL[UU
HaCeKOMBIX.

Tema 4. ITpoucxoxxaeHue ¥ pasBUTHe )XM3HU Ha 3eMiie

HayuHble TUrioTe3bl MPOUCXOXKIEHUsI >KU3HU Ha 3emse. AOHoreHe3 M TaHCIIEPMUSI.
[loHayuHble TIpe/iCTaBleHUs O 3apOXKJEHUM >XU3HU (KpeaLldoHU3M). ['unores3a MoCTOSHHOTO



CaMO03apo’KJeHUsT XU3HA U eé onpoBepxeHue onbiTamu ®. Pegu, JI. Crnannanuanu, JI.
ITacTepa. ITpoucxoxxaeHre >XKU3HU U aCTPOOHOJIOTHS.

OcHoBHble 3Tambl HeOpraHWueckou 3Bomonud. IlnaHetapHas (reosiornueckas)
SBOJTIOIMSL. XUMHWUECKasi 3BOJIONMS. AOWOTeHHBbI CHUHTe3 OpPraHUYeCKWX BeIeCTB W3
Heoprannueckux. OmeiT C. Musinepa u I'. FOpu. O6pa3oBaHue MOIMMEPOB W3 MOHOMEPOB.
KoarjepeatHas rumnore3a A. V. OmapuHa, rumnore3a rnepBuuyHoro O0ynboHa k. XosgjetiHa,
reHetuueckasi rumnore3a I'. Mémtepa. Pubosumel (T. Uek) u rumore3a «vmpa PHK» V.
I'unbepra. ®opmMupoBaHre MeMOPaH U BO3HUKHOBEHHE TIPOTOKJIETKH.

Ncropus 3emyin ¥ Mmetonbl eé wusydeHus. VIckomaemble OpraHhuyecKue OCTaTKHU.
l'eoxpoHosiorusi u eé MetoAbl. OTHOCUTenbHass W abCOJ/IFOTHAsi TE€OXPOHOJIOTHS.
['eoxpoHoOnOrMueckas 1ikasia: S0Hbl, 3pbl, IEPUOBI, STIOXHU.

HauanbHble STanbl OpraHUueckouW 3SBOIIOLMM. [losiBeHWe U SBOJIIOLUS TI€PBBIX
K/IeTOK. OBoJIroLMs MeTabom3Ma. BO3HHUKHOBeHHe TMepBbIX 3KochcTeM. CoBpeMeHHbIe
MUKpOOHbIe OWOIIEHKH KaK aHajor IepBbIX Ha 3emye coobmiectB. CTpoOMaTOMUTHL.
[TpoKapuoThl ¥ 5yKapuOTHI.

[TpoucxoxkaeHue 3yKapuoT (cuMOuoreHe3). DBOTIOLMOHHOE TPOUCXOXK/eHe BUPYCOB.
[IpoucxoxmeHne MHOTOK/IETOUHBIX OpraHu3MOB. BO3HHMKHOBeHVEe OCHOBHBIX TPyl
MHOT'OK/IETOYHBIX OpPraHU3MOB.

OcHOBHbIEe 3Tarbl 3BOIOLUU BHICIIUX pacTeHHU. OCHOBHBbIE apoMOpd03bl pacTeHUA.
Boeixos pacrenuid Ha cyuuy. [losiBieHue CMOpPOBLIX pacTeHWW W 3aBOeBaHWE MMH CYIIW.
CemeHHbIe pacteHus. [IporcxoKeHre 1IBETKOBBIX PaCTeHHUH.

OcHOBHbIe 3Tarbl 3BOJIOLWN >KUBOTHOTO MHpa. OCHOBHbIE apoMOP(O3bl KUBOTHBIX.
Bengckas ¢ayHa. KemOpuiickuii B3pbIB — TIOSIBJIEHWE COBPEMEHHBIX THIOB. IlepBbie
XOP/I0BbIe )KMBOTHBIE. YKHU3Hb B BOJIe. DBOJIIOLMS TTO3BOHOUHBIX. [IponcxoxaeHre aMmbuouii
u pentunuii. [IpoucxoxaeHre MaeKonUTawLKX U NTuLl. [IpuHLuN KaroyeBoro apomopdo3a.
OcBoeHue 6eCrI03BOHOYHBIMU U TIO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3Butre xu3HM Ha 3em/e 10 3paM M TepyuojilaM: apxXel, MPOTEpO30H, Maneo30wu,
Me3030i, KaiHO30M. OOI1jasi XapakTepyuCTHKa KjiuMaTa U TeoJIOTHUeCKUX TpPOLIeCcCOoB.
[MosiBieHWe W paclBeT XapaKTepHBIX OpPraHW3MOB. YTJieoOpa3oBaHWe: €ro YCJIOBUS U
BJIMSIHUE Ha ra30BbIi COCTaB aTMOC(epHI.

MaccoBsble BBIMUPaHHUS — SKOJI0TUUEeCKHe KPU3KChl MPOLLIOro. [IpuunHbl U C/1eCTBUS
MacCOBBIX BbIMHUPaHUM. COBpeMeHHbIH K0/IOTHUeCKUi KpU3KC, ero ocobeHHoCTH. [Ipobiema
coxpaHeHHst bropa3HooOpa3susi Ha 3emiie.

CoBpemeHHasi cuUcTeMa OpraHM4eckoro Mwupa. [IpyHLUMIBI  KaaccUUKauu
opraHu3MoB. OCHOBHbIe CUCTEMAaTHUeCKHe FPYMIbl OPraHU3MOB.

JleMoHCTpanuu

[Toptpetel: @. Penu, JI. Criasinanuany, JI. Ilacrep, Y. . Meunukos, A. . OnapuH,
k. Xongeun, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuiel 1 cxembl: «Cxema ombita @. Pemn», «Cxema ombita JI. IlacTepa mo
M3yYEeHUI0 CamM03apoXKAeHus Ku3Hu», «Cxema ombita C. Mwmnepa, I'. FOpu», «3Ttarbl
HEeOpraHhueCcKoW SBOJIOLMMU», «['eoxpoHonormyeckass 1ikana», «HadanbHble —3Tarbl
OpraHnyecko 3Bomolun», «Cxema o0pa3oBaHHS 3YKapuoT TMyTéM cUMOHOTreHe3a»,
«Cucrema >kuBOoW TIpUpoAbl», «CTpoeHuWe BHpyca», «ApomMop(03bl pacTeHUI»,
«Punnodutel», «OAHOK/IETOUHbIE BOJOPOCIN», «MHOTOK/IeTOUHbIe BOJIOPOCIN», «MXu»,



«[TaropoTHUKW», «I'olloceMeHHble pacTeHus», «OpraHbl LIBETKOBBIX pacTeHH», «Cxema
pPasBUTUSL  JKUBOTHOI'O  MHpa», «ApoMop(o03bl  JKUBOTHBIX», «[Ipocretimme»,
«KurmeunorosnioctHeie», «Ilnockue uepBu», «UieHUCTOHOTHE», «PBIObI», «3eMHOBO/HbBIE,
«[Ipecmbikarompecs», «IItuip», «Mnekonuraromye», «Pa3BuTie )XU3HU B apXeCKOU 3pe»,
«Pa3BuTHE KU3HM B TIPOTEPO30HCKON 3pe», «Pa3BUTHe >KU3HM B TIAJI€030HMCKOM 3pe»,
«Pa3BuTHE JKU3HM B Me3030HCKON 3pe», «Pa3BuUTHe >KU3HM B KaWMHO30WCKOH 3pe»,
«CoBpemMeHHas crCTeMa OpraHrYeckoro Mupa».

ObopyznoBaHue: repOapuM pacTeHWi Ppa3/WYHBIX OT/Ee/IOB, KOJITIEKLMH HACeKOMBIX,
BJI&)KHbIe TIperaparhbl )KUBOTHBIX, PAKOBHMHBI MOJUIFOCKOB, KOJJIEKLIUM WIVIOKOKUX, CKeJIeThbl
MO3BOHOUHBIX >XUBOTHBIX, Uyyesa MTUL U 3Bepel, KO/JIeKLUU OKaMeHe/lOoCTel, Mosie3HbIX
VICKOIIaeMbIX, MYJ/ISDKA OpPraHUUeCKUX OCTaTKOB OPraHU3MOB.

BupryanbHas 1aboparopHas padora «MogemipoBaHue onbiToB Musinepa—FOpu 1o
M3y4eHUr0 abMOreHHOT0 CHHTe3a OpraHUuYecKrX CoeIMHEeHUI B TIePBUYHOM aTMochepe».

JlaGoparopHasi pa6ora «/3yueHre M OINKMCAHHE HCKOTIAEMBIX OCTAaTKOB JPeBHUX
OpPraHu3MOB».

IIpakTHyeckass pabora «VI3yueHue 0COOEHHOCTEH CTPOEHUsS] pacTeHUH pasHBIX
OTe/I0OB».

IIpakTnueckas pabora «/3yueHre O0COOEHHOCTeH CTpOeHUsI TT03BOHOYHBIX
JKABOTHBIX».

Tema 5. IIpoucxoxaeHue yejioBeKa — aHTpPONoreHes

Pa3pgesnbl u 3aaun aHTpOnosioruu. MeTo/ bl aHTPOMOJIOTHH.

CraHoB/IeHHe TIPe/CTaB/IeHNH O TIPOMCXOXK/IeHUU ueioBeKa. Penruo3Hbie BO33peHUsl.
CoBpeMeHHbIe HayUYHbIE TEODUU.

CxofcTBO uenoBeKa C >KMBOTHbIMM. (CucTemaThueckoe TIOJI0)KEHME YesioBeKa.
CBugerenbCTBa CXO/CTBA uYelOBeKAa C JKABOTHBIMU: CpaBHHTEIbHO-MOp(hOosIOruuecKue,
sMbpuosiornyeckue, (HU3HN0JIOr0-OMOXUMUYeCKre, ToBefieHueckre. OT/INUMs uesioBeKa OT
JKUBOTHBIX. [IpsIMOXO)XJeHMe U KOMIUIEKC CBSI3aHHbIX C HKMM IIpDU3HAKOB. Pa3sButue
rOJIOBHOT'O MO3Ta ¥ BTOPOU CUIHA/IbHOM CUCTEMBI.

Oewkymue cuibl  (GakTopbl) aHTpOIOreHe3a: OWOIOTHYECKUe, COLMATIbHBIE.
CooTHolrieHre 6M0/IOTHYECKUX U COL[UA/IbHBIX (DAKTOPOB B aHTPOTIOTeHE3e.

OcHOBHBIE ~ CTaZiud  aHTporioreHe3a. PaHHUe  uyesioBeKooOpa3Hbie  00e3bsiHbI
(MPOKOHCY/bI) U paHHKE TIOHTH/bI — 00lIMe TpeKA YesioBeKooOpa3HbIX 00e3bsiH U JIF0/iei.
ABCTpa/ionuTeKd — [BYHOTHe TpeJKu rojed. YeloBeK yMesibli, TMepBble WU3rOTOBJIEHUS
opyuil Tpyja. YenoBek NpSAMOXOJSALIMNA U TepBbIA BbIXOJ Jtofed 3a npezenbl AQpUKH.
YenoBek Trelziebbeprckuii — oOIIMK TpefoK HeaHJepTaJbCKOTO YesioBeKa W desloBeKa
pasymHoro. YenoBeK HeaHZepTaJbCKMM KakK BHUJ, JIOJEH XOJIOAHOTrO Kiaumara. YenoBek
pa3yMHbIM COBPEMEHHOr0 TWIA, [J€HWCOBCKUM Ue/I0OBEK, OCBOEHMEe KOHTHMHEHTOB 3a
npegenamu Adpuku. [laneoreHeTrka 1 naseoreHOMUKa.

OBOJIIOL[MST COBPEMEHHOTO uesioBeKa. EcTecTBeHHBIM 0TOOD B MOMYJISLUSIX YesioBeKa.
MyTalroHHBIM NpoLecc ¥ moauMopdu3m. [lonysiroHHbIe BOJHBIL, peii() reHOB, MUTpaLys
1 «3(PeKT oCcHOBaTe/Is» B MOMYJISALUSAX COBPEMEHHOT0 UesioBeKa.

YenoBeueckue pacel. [ToHsiTHe 0 pace. bosblive packl: eBporeouiHas (eBpasuicKasi),
aBCTpas0-HerpouiHasl (3KBaTOpUasibHasl), MOHI0/IOU/IHasl (a3MaTCKO-aMepUKaHcKasi). Bpems
M TIyTU paccejleHUs uvesoBeka Mo IiiaHeTe. EnuHCTBO yesoBeueckux pac. HayuHas



HECOCTOSITEJILHOCTb  pacusMa. [Ipucriocob/ieHHOCTh uesioBeKa K pasHbIM  yCJIOBUSM
OKpY’Karollleid cpefibl. Bnusinve reorpaduueckoit cpefibl U jpetiha reHOB Ha MOP(OJIOTUIO U
¢bu3rosIOrHI0 UeioBeKa.

MeXXaUCLIMIIIMHApHbIE MeTOAbl B (M3MUecKor (OMOJIOrMuecKoi) aHTPOTIOIOTUH.
OBOJIIOLIMOHHASl ~ aHTPOMNOJIOTHSI W Ta/ie0aHTPOMOJIOTHSI  Ye/IOBeUeCKUX — TMOMYJISILUiA.
BbuocouyanbHble  UCCAe0BaHUSI TMPUPOJbLl  4YenoBeka. VccrenoBaHue — KO3BOHOLIMU
OMO0JIOTMUEeCKOTO U COLMAILHOTO B UesioBeKe.

JleMoHCTpanuu

[Moptpetsr: Y. dapBun, JI. Jluku, f. . Porunckuii, M. M. I'epacumoB.

Tabmuubl ¥ cxembl: «MeTOJbl AHTPOIOJIOTHM», «['OJIOBHOM MO3T uesioBeKa»,
«YesnoBekooOpa3Hble 00e3bsiHbI», «CKeJleT uesioBeKa W CKeseT IUMITaH3e», «PyTuMeHThI 1
aTaBU3Mbl», «[IBIDKyIL[Me CWUJIBI aHTPOIIOreHe3a», «JBO/IOLMOHHOE [IpeBO 4YesloBeKa»,
«ABcTpanonuTek», «YenoBek ywmenblil», «UenoBeK MNPAMOXOASILINN», «[leHUCOBCKUA
yesioBeK» «HeaHgepranblbl», «KpoMaHbOHLB», «IIpenku udenoBeka», «3ITarbl 3BOJOLAU
yesioBeKa», «Packl uesioBeKa».

ObopyzoBaHue: MY/sDKM OKaMeHeslIoCTeH, TpeMeTOB MaTepUabHOU KY/IbTYPbI
MpeKOB ueioBeKa, penpoAykuuu (cdortorpadguu) KapTuH C MUGPOJOTUYECKUMU U
OMOIEMCKUMH  CIO’KeTaMU TPOMCXOXKIEHHUsT uesioBeKa, doTorpaduyd HaXOZOK HCKOIAeMbIX
OCTaTKOB YeJIOBeKa, CKeJleT uesioBeKa, MOJe/b uepera 4YejoBeKa W uepera IIMMIIaH3e,
MO/le/Tb KMCTH UesioBeKa U KUCTH IIMMIIaH3e, MO/le/IM TOpCa MpeJIKOB YesloBeKa.

JlaGopaTropHass paGora «/3yueHune 0COOEHHOCTeW CTpOeHUsI CKejieTa Yel0BeKa,
CBSI3aHHBIX C TIPSIMOXOXKAEHUEeM».

ITpakTHuYeckas padoTa «/3yueHre 3KOOTUUYECKUX aJJaMTaluii ueioBeKa».

Tema 6. OKosiorua — HayKa O B3aUMOOTHOLIEHUSIX OPraHuU3sMOB H
HaI0praHM3MeHHbIX CHCTeM C OKpY)KaroleH cpejoi

3apoxieHre W pa3BUTHe 3Kosiorud B TpyAax A. I'ymGonbara, K. ®. Pynwe, H. A.
CeBeprioBa, 3. I'ekkensd, A. Tenom, B. H. CykauéBa. Pa3zgensl 1 3amaun 3Kosioruu. CBs3b
5KOJIOTHU C IPYTUMU HayKaMH.

Mertozp! 3konoruu. [loneBbie Hab/FOZEHNS. JKCIIEPUMEHTHI B 9KOJIOTUH: TIPUPO/IHbIE U
nabopatopHble. Mo/ieipoBaHHe B 3KOJOTMW. MOHHUTOPUHT OKDY’Kalollled  Cpejibl:
JIOKa/IbHBIM, perMOHA/TbHBINA U T/106a/TbHBIH.

3HaueHWe 5KOJIOTMUeCKUX 3HAaHWM JIJIs1 uesioBeKa. JKOJI0rMYecKkoe MUPOBO33pEHHUE KakK
OCHOBa CBfi3eld uejiOBeuecTBa C MpUPOAoW. POpMUPOBaHME 3KOJIOTMUECKOU KyJIbTYpbl U
9K0JIOTUYECKOUW 'PAMOTHOCTH HaceJieHUsl.

JleMoHCTpanuu

[Moptpetsi: A. T'ym6onbaT, K. ®@. Pynbe, H. A. CeBepiios, 3. I'ekkenb, A. Tencau, B.
H. Cykaués.

Tabmuubt U cxembl: «Pa3gmenbl  3Komorum», «Metoabl 3Kosorum», «CxeMa
MOHUTODUHTa OKPY>Katolllel Cpebl».

JIaGopaTopHas paboTa «l/i3yueHre MeTO/IOB 9KOJIOTHUECKUX UCC/IeJOBaHUM».

Tema 7. Opranusmsl U cpe/ja 00UTaHUS

OKonoruueckre (HakTopbl U 3aKOHOMEPDHOCTM ux JelcTBusA. Knaccudukaiys
9KOJIOTMUeCKUX  (akTOpoB: abuoTuueckue, OWOTUUeCKHe, aHTpororeHHele. OOiye



3aKOHOMEPHOCTH [IeHiCTBUS 9KoyIorudeckux ¢daktopoB. [IpaBuno munumyma (K. [npeHrens,
FO. JInbux). TosepaHTHOCTb. DBPUOMOHTHBIE I CTEHOOMOHTHBIE OPraHU3MBI.

Abuotuueckne ¢akTopel. CBeT Kak 3Kojorndeckuii ¢akrop. /lelicTBue pa3HbIX
YyUaCTKOB COJIHEUHOT'O CITeKTpa Ha OpraHu3Mbl. OKOJIOTMYeCKHWe TPYIIbl pacTeHUud u
JKUBOTHBIX 10 OTHOLLIEHUIO K cBeTy. CUrHanbHasi poJib cBeTa. PoTonepuousm.

TemriepaTypa Kak 3KoJjiorudeckuii (akrtop. [lelicTBue TemriepaTypbl Ha OpraHW3MBbI.
[TolikumoTepMHbIe YW TOMOMOTEpPMHbIe OpPraHM3Mbl. OBpPUTEDMHbIE U CTEHOTEPMHbIe
OpraHu3MBlI.

BriaxkHOCTh Kak 3Kooruueckuii akrop. IlprcrocobieHust pacTeHUi K T0/epyKaHUI0
BoziHOrO OanaHca. Knaccudwukaiysi pacTeHUM 10 OTHOIIEHWIO K Boje. IIpucnocobienus
JKUBOTHBIX K U3MEeHEHHUIO BOJHOTO peXXUMa.

Cpeapbl obuTaHUs OPraHU3MOB: BOJHAsi, HA3eMHO-BO3/YIIIHAs], IOUBEHHas], TTyOuHHAs
TO/ITIOYBeHHasl, BHyTPHOPraHu3MeHHast. PU3NKO-XUMUUYecKre 0COOEHHOCTH cpej 00UTaHUs
opranusMoB. [TpucrocobeHrst OpraHu3MOB K )KU3HU B pa3HbIX Cpejiax.

buonornyeckve putMmbl. BHeliHuWe U BHyTpeHHUe pUTMbL. CyTOUHble W TOAUYHbIE
putMbl. [Iprcnoco6/1eHHOCTh OpPraHu3MOB K Ce30HHBIM M3MEeHEHHSIM YCIOBHI JKU3HH.

JKusHeHHble (hopmbl opraHu3MoB. [ToHsATHe 0 Ku3HeHHOU dopme. Ku3HeHHbIe (HOPMBI
pacTeHWM: [iepeBbsi, KyCTaDHUKH, KyCTapHUYKH, MHOTOJIETHUE TpaBbl, OJIHOJIETHHE TPaBbl.
JKu3HeHHBbIe (OPMBI >KUBOTHBIX: TMIPOOMOHTBHI, re0OMOHTBI, a3pobuOHTBEL. OcobeHHOCTH
cTpoeHusi U 0bpasa KU3HMU.

buotnueckre (akTopel. Buapl OMOTUUYECKMX B3aWMOJIEMCTBUM: KOHKYDEHLIHS,
XUIHAUECTBO, CMMOM03 # ero Qopmel. [lapa3utu3m, Koorepaiusi, MyTyaau3M,
KOMMeHcCanu3M (KBapTUPaHTCTBO, HaxyieOHWuecTBO). HeTpoduueckue B3auMoeilcTBuUs
(Tonnueckue, dopuueckue, habpuueckue). 3HaueHHe OUOTUUYECKUX B3aMMOEHCTBHM /ISt
CyIIIeCTBOBAHUSI OPTaHHU3MOB B cpejie oouTaHusi. [I[pUHIUTT KOHKYPEHTHOTO UCK/TIOUeHHsI.

JleMoHCTpanuu

Tabmupl W cxeMbl:  «DKojioruueckve — (akTopbl», «CBETOBOW  CIIEKTp»,
«DKOJIOTUYecKre TPyMIbl JKUBOTHBIX [0 OTHOIIEHWIO K CBeTy», «TeryoKpoBHbIE
JKUBOTHBIE», «XO0JIOJHOKPOBHBIE KUBOTHBIE», «PHU3HUOJOTMUECKHE aZarTal[ii KUBOTHBIX»,
«Cpenbl  00uTaHUs OpraHU3MOB», «bBuoOrMUeckre pUTMbD», <« KuU3HeHHBIE (QOPMBI
pacTeHHi», «KusHeHHble (POPMBI >KUBOTHBIX», «DKOCHUCTEMA IIMPOKOJMCTBEHHOIO JIECa»,
«DJKOCUCTeMa XBOWHOro Jjeca», «llemu muTaHUs», «XUI[HUYECTBO», «[lapa3uTusm»,
«KonkypeHntus», «Cumbros», «KoMmmeHcanmusm».

Ob6opyznoBaHue: repbapuM pacTeHHW U KUBOTHBIX, MPUCTIOCOOEHHBIX K BIIHSIHUIO
pa3/IMYHbIX JKOJOTMYeCKUX (aKTOpOB, repbOapuu CBeTOMHOOUBBIX, TeHEeMOOUBBIX U
TeHeBbIHOC/IMBLIX pacTeHHH, CBeTO/M0OMBEIe, TeHe/t00UBbIe Y TeHeBbIHOC/IMBbIE KOMHATHBIE
pacteHusi, repbapuyd W KOJIJIEKIIMA TeIJIOMFOOMBBIX, 3WUMOCTOMKHX, MOPO30YCTONUMBBIX
pacTeHWd, dYydesia TITHI] U 3Bepeid, repbapuy pacTeHUM, OTHOCSIIUXCS K TUrpoduTam,
KcepoduTaMm, Me3ouTaM, KOMHATHbIe pacTeHUsi JAHHBIX TPYIII, KOJIJIEKLIMA KUBOTHBIX,
o0OHuTaOLMX B Pa3HbIX CpeJaX, repbapyu U KOJ/UIeKLIMK pacTeHU U )KUBOTHBIX, 00/1a/Iar0IIX
yepTamMH TPUCTIOCOO/IEHHOCTH K Ce30HHBIM WM3MEHEeHHsIM YC/IOBUM JKU3HH, Tepbapuu u
KOJIJIEKLIUM PaCcTeHWH U >KUBOTHBIX Pa3/MUHbIX >XKU3HEHHBIX (DOPM, KOJ/IEKL[UM XKUBOTHBIX,
yUaCTBYIOIIUX B pa3/IMUHBIX OMOTHUECKUX B3aUMO/IeHCTBUSIX.



JlabopaTopHasi pab6ora «BbisiBeHHe TPUCITOCOO/IEHU OpPraHW3MOB K BIIMSHHIO
CBeTa».

JlaGopaTtopHasi pa0oTa «BbisB/IeHHe TPUCTIOCOOIEHUI OpPraHW3MOB K BJIUSIHUIO
TeMIlepaTypbi».

JlabopaTopHasi pabora «AHaTOMUUYECKHEe OCOOEHHOCTH PacTeHW W3 Pa3HBIX MeCT
oOHTaHUS».

Tema 8. Jko/10rus BU/J0B ¥ NONMY/IALMHA

OKOJIOTUYeCKUe XapaKTePUCTUKHM MONy/asaiuu. [lomynsius Kak —Ouosoruveckas
cuctema. Ponb HeogHOpPOJHOCTU cpefibl, hU3UUeCKHUX OaphepoB W 0COOEHHOCTeH OMOIOrvH
BU/IOB B ()OPMUPOBAHWH MPOCTPAHCTBEHHOW CTPYKTYPbI MOMy/isil{uii. OCHOBHbIE MOKa3aTeau
MOMYJISALIUM: UYKUC/IEHHOCTh, TUIOTHOCTh, BO3pAacTHasi M TO0JIOBasi CTPYKTYpPa, POXKJAeMOCTh,
MPUPOCT, TeMIT POCTa, CMEPTHOCTb, MUTPALIUSI.

JKosoruueckasi CTpyKTypa nomy/situu. OLeHKa YdC/IeHHOCTH Mony/siguu. JIuHaMuka
nony/siquu M eé peryasuus. buoTuueckuid moTeHLuMan mnonyasauyud. MogenupoBaHue
JVHAaMUKW Tiony/isiiyd. KpuBble pocTa UYMCIEHHOCTU MOMNy/siuu. KpuBble BbDKUBaHUS.
Perynsiusi 4Mc/IeHHOCTUA TIOMYJIALMNA: poJib (PaKTOPOB, 3aBUCSIUX W He 3aBUCSIIUX OT
TJIOTHOCTH. DKOJIOTUUeCcKue cTpaTeruu BUoB (r- u K-cTparerun).

[TorsTre 00 3KO/IOrMUECKOW HUIIe BHAAa. MectooOWTaHhe. MHoOromepHasi MOJe/ib
sKonornyeckor Huim k.M. XatunHcoHa. Pa3mepsl sko/ioruueckoid HUIIU. [loTeHLMaibHas
Y peasi30BaHHasi HULLIY.

Bup kak cuctema nomyssiquii. Apeanbl BUJOB. Bubl M UX >KW3HEHHble CTpaTervu.
OKoJIoTUUeCKUe SKBHUBa/IeHTHI.

3aKOHOMEpPHOCTH TIOBeIeHUs] U MWrpaljuil >KUBOTHBIX. buosiorMueckue HWHBa3WU
Yy’>KepO/HbIX BU/IOB.

JleMoHCTpauu
[Toptpet: [Ix. 1. XaTuMHCOH.
Taburpt u CXeMBbl: «JKOJIOTMYeCKre  XapakTepUCTUKW  TIOMYJIALAN»,

«[IpocTpaHCTBeHHasi CTPYKTypa Tmomy/silyuu», «Bo3pacTHble mHpamMubl TOMYJISLIUU»,
«CKOpOCTb  3acejieHHss TIOBEPXHOCTHM 3eM/IM pa3/IMuYHbIMM OpraHu3mMamm», «Mogjenb
3KoJsIornueckou Hummm k. Y. XaTunHCOHa».

O6opygoBaHue: repbapuu pacTeHU, KOJIEKLUN >KUBOTHBIX.

JIaGoparopHas pabota «IIprcrocobeHust ceMsiH pacTeHU K paccesieHUIo».

Tema 9. JKo/10rusi CO00IIECTB. JKO/IOTHYECKHE CHCTeMbI.

CoobmrecTBa oprann3MoB. buorjeHo3 u ero cTpykrypa. CBsi3u MeXJy OpraHM3Mamu B
OuorieHo3e.

OkocucTemMa Kak OTKpbiTasi cuctema (A. k. TeHcnu). DyHKUHMOHAIbHbIE OJIOKU
OpPraHW3MOB B 3KOCHUCTeMe: TPOJYLIeHThl, KOHCYMeHTbI, peAyLieHThl. Tpoduueckre ypoBHHU.
Tpoduueckue nenu u cetu. Abuotudeckue 6710k 3KocrcTeM. [TOUBBI U U/TBI B 3KOCUCTEMAX.
KpyroBopor Bel1leCTB ¥ IOTOK 3HEPTUU B SKOCUCTEME.

OcHOBHBIE TI0Ka3aTequ 3KocucTeMbl. buomacca M mnpoaykius. OKOJIOruyeckve
TTUpaMU/bI urces, OMOMacChl ¥ SHEPTUH.

JuHamuka  skocucmem.  Kamacmpoguueckue  nepecmpoliku.  Daykmyayuu.
HamnpaBriieHHbIe 3aKOHOMEePHbIe CMeHbI COO0IIeCTB — CyKIjecCHU. [lepBUUHbIe ¥ BTOPUUYHBIE
CYKLIeCCMM W WX TIPUUMHBL. AHTpPOMNOreHHble BO3ZJEUCTBUS Ha Cykueccud. KimmakcHoe



coobiiectBo. bropa3Hoobpa3ue U MosHOTa KPyroBOpOTa BELLeCTB — OCHOBA YCTOMUHMBOCTU
Co00111eCTB.

[IpupoaHble 5KOCUCTEMBI. DKOCUCMeEeMbl 03€p U peK. DKocucmembl MOpell U OKeaHos.
DKocucmembl myHOp, 1ecos, cmenell, NyCMblHb.

AHTpOTIOreHHble 3KOCUCTEMBI. ATPO3KOCUCTEMAa. ArpoLeHo3. Pasmvuus wmexay
AHTPOTIOTeHHBIMH U TIPUPOAHBIMU SKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHble KOMITOHEHTHI ypOoskocucteMm. ['opopckas ¢uiopa u
¢ayHa. CruHaHTpomuM3aLus ropofckoii (ayHsl. brosoruueckoe U x03siCTBEHHOE 3HaUyeHHe
arpo3KOCUCTeM U YPOOIKOCHUCTEM.

3aKOHOMepHOCTH  (POpMHPOBaHUSI OCHOBHBIX B3aWMO/JIeiICTBUM OpPraHU3MOB B
sKocucTteMax. Poab kackaoHozo 3chgekma u eudog-30ucpukamopos (Kawouesbix 8ud08) 8
¢yHKkyuoHuposaHuu skocucmem. IlepeHOC SHEPruM U BeLIeCTB MEXJY CMEXHBIMU
9KOCHCTEMaMHU. Y CTOWYMBOCTh OPraHW3MOB, TIOMYJSUA W 3IKOCHCTEM B  YCJIOBUSIX
€CTeCTBEHHbIX U aHTPOMOreHHbIX BO3/1eHCTBUM.

MexaHusmbl 8030elicmeusi 3a2psi3HeHUll PAsHbIX Muno8 Ha Cybop2aHU3MeHHOM,
Op2aHU3MEHHOM, NONYASAYUOHHOM U 3KOCUCMEMHOM YPOBHSX, OCHOB8bl 3K0/M02UUECKO20
HOpMUPOBAHUSI AHMPONO2EHHO20 8030elicmausi. MeTo[0M0TvsT MOHUTOPHUHTA eCTeCTBeHHBIX
Y QHTPOTIOTeHHBIX YKOCHUCTEM.

JleMoHCTpanuu

[Toptpert: A. [Ix. Tencu.

Tabmubl U cxembl: «CTpyKTypa OMOIleHO3a», «3JKOCHCTeMa IIMPOKOTUCTBEHHOTO
neca», «ODKOCHCTEMAa XBOMHOTO Jieca», «®PyHKIMOHA/IbHBIE TPYIIIbl OPraHU3MOB B
JKocucTeMe», «KpyroBopoT Bel[ecTB B 23KocucTeMe», «llermw mnuTaHusi (macTOMIIHAas,
JeTpUTHasi)», «JKOJIOTHUeCKasi TMpaMuzia Yncesl», «DKOJIoTuuecKasi mupamMuia Ouomacchl»,
«DKojiornuueckasi mipaMuzia sHeprumn», «Obpa3oBaHue 6osota», «IlepBUUHAs CYKI[ECCHs»,
«BoccraHoBieHue jieca nocsie roxkapa», «9KoCUcTeMa o3epa», «ArporeHos», «Kpyrosopor
BeIL[eCTB M MOTOK SHEPTUU B arporieHo3e», «IIpruMepbl ypO0o3KOCHCTEM.

Ob6opyoBaHue: Tepbapuy pacTeHUi, KOJUIEKLIMKM HaCeKOMBIX, Uyuesa MTULl U 3Bepel,
repbapvy Ky/IbTyPHBIX U AUKOPACTYIIUX PaCTeHUM, aKBapUYM Kak MO/[e/b IKOCUCTEMBI.

IIpakTHueckas padora «/3yueHue u onrcaHue ypOOIKOCHCTEMBD».

JlaGopaTtopHass pabGora «/3yueHue pa3HooOpa3uss  MeJNKUX  TOYBEHHBIX
Y/IeHUCTOHOTUX B Pa3HbIX 3KOCUCTeMax».

OKcKypcus «DKCKYPCHS B TUITUYHBIA OroreorieHo3 (B yOpaBy, Oepe3HsiK, e/IbHUK, Ha
CYXOZOTbHBIN UK TTIOUMEHHBIH JIYT, 03€p0o, 60/10TO)».

OKCcKypcus «JKCKYPCHsl B arpo3KoCcHcTeMy (Ha 1oJie WK B TEIJTMUHOEe X035HCTBO)».

Tema 10. Buocdepa — rinobanbHas 3KocucreMa

Buocdepa — obmierianeTapHasi 060/10uKa 3emiid, T/ie CyIeCTBYeT WU CyIeCTBOBajia
u3Hb. PasButme mipeacraBneHnid o Ouocdepe B Tpygax 3. 3rocca. Yuenwe B. .
Bepnagckoro o 6uocdepe. Obnactu 6uocdeps u eé cocrap. KuBoe BelijecTBo 6uochepsl u
ero (OyHKIUH.

3akOHOMepHOCTH  cymjecTBoBaHUs — Ounocdepbl. OcobeHHocTH  Ouocdepsl  Kak
r7100a/1bHOM KOCHCTeMBl. [InHamMuueckoe paBHOBecre B Oriocdepe. KpyroBopoTsI BeliecTs 1
OuoreoxumMHuuecKue LUK/IbI (YTaepo/a, a3oTa). PUTMUUYHOCTS siBjieHui B 6uocdepe.



3oHanbHOCTE OHocdepnl. IToHsTe o0 OuoMe. OCHOBHbIe OMOMBI CYIIH: TYHZPA,
XBOWHbIE Jleca, CMellaHHble W IIMPOKOJIMCTBEHHbIE Jjleca, CTeNW, CaBaHHbI, MYCTbIHHU,
TPOMYeCKHe jieca, BEICOKOTOpbs. K/mMMar, pacTuTenbHbIN U )KUBOTHBIA MUD OMOMOB CYIIIH.

CtpykTypa ¥ (YHKLMS >KMBBIX CHUCTEM, OLleHKa WX pecypCHOro TMoTeHLMana |
O6rochepHBIX QYHKIIHM.

JdeMoHCTpauumn

[Toprpetsr: B. Y. BepHagckui, 3. 3rocc.

Tabmupel u  cxembl: «[eocdepsr 3emmu», «KpyroBopor asora B TpUpofe»,
«KpyroBopot yrnepoga B mipupoje», «KpyroBopot Kuciopoza B mpupoze», «KpyroBopot
BO/IbI B TIpUpo/ie», «OCHOBHBIe OMOMBI Cyln», «KmMMatuueckuye rosica 3emin», « TyHapa»,
«Taiira», «CwMmeluanHbili Jsiec», «llupokonucTBeHHbIN Jiec», «Crtenb», «CaBaHHa»,
«[TycTbiHsA», « TponuUecKuii ec».

Ob6opypoBaHue: Tepbapur pacTeHU pa3HbIX OMOMOB, KOJUIEKLIUU KUBOTHBIX.

Tema 11. YennoBek M okpyxarwiias cpeaa

OKoJjoruyeckie KpPU3UChI U UX TpUYMHBL Bo3zgelicTBue uesioBeka Ha Ouocdepy.
3arpsi3HeHue BO3ZAyIIHOM cpezabl. OxpaHa Bo3jyxa. 3arpsi3HeHue BOAHOU cpezbl. OxpaHa
BOJHBIX pecypcoB. PaspyiieHre nousbl. OXpaHa [MOYBeHHBIX pecypcoB. V3MeHeHHue KiiMmMara.

AHTpoOMoreHHOe BO3/IeMCTBHME Ha PpACTUTe/NbHbIH U >KMBOTHBIM Mup. OxpaHa
pPaCTUTENBHOTO W >XMBOTHOrO Mupa. OCHOBHble TPUHLMIBI OXpaHbl NMpUpojbl. KpacHbie
kauru. Ocobo oxpaHsieMble TipupogHble Tepputopuu (OOIIT). BoraHwueckue cafpl U
300/10THYECKHe TTapKHU.

OcHOBHble TIPDUHLIUIMBI ~ YCTOMYMBOIO pa3BUTHUS  4YejioOBeuecTBa W  IPUPOJbL
PalioHanbHOe MPUPOZOTIO/Ib30BaHKe U COXpaHeHHe OMOJIOTHUecKoro pa3HooOpa3usi 3eMiiu.
OO6mmye  3aKOHOMEPHOCTH  1I00a/bHBIX —~ JKOJIOTHUECKMX  Kpu3ucoB.  OcobeHHOCTH
COBpPEMEHHOT'0 KpU3KCa U ero BepOsITHbIe MOC/IeCTBUSI.

Pa3BuTie MeTO/J0B MOHWTOPWHIA pPAa3BUTHSI OMACHBIX TEXHOTE€HHBIX TPOLIECCOB.
CucmemHble uccnedogaHusi nepexooa K pecypcocbepezatowjeill u KOHKYPeHMOCnocobHou
SHepeemuke.  buosnozuueckoe  paszHoobpazue u  Ouopecypcbl.  HayuoHanbHble
uHopmayuoHHble cucmembl, obecneuusarowjue AoCmyn K UHpopmayuu no COCMOSIHUIO
omoesbHbIX 8U008 U 3Kocucmem. OCHOBbI 3KOpeaburumayuu 3Kkocucmem u cnocob6os 60pbobI
¢ buonogpedicoeHussMuU. PeKoHCMpyKYyusi MOPCKUX U HA3eMHbIX 3KOCUCMEM.

JleMoHCTpanuu

Tabmuibl W cxembl: «3arpsisHeHWe atMochepbl», «3arps3HeHre T'uApochepb»,
«3arpsisHeHre TI0uBbI», «[lapHUWKOBBI 3ddekT», «Ocobo oxpaHsemble TPUPOJHbIE
TeppPUTOpUN», «Mo/ie/iv YIIpaB/isieMOro MUpay.

Ob6opypoBaHue: ¢ororpadyy OXpaHseMbIX pacTeHWN W JKUBOTHBIX KpacHOW KHUTH
Poccutickou depeparuu, Kpacnou KHUTH pervoHa.



INTIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUA ITPOI'PAMMBI 110 BMOJIOI'IU
HA YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUA

JINUHOCTHBIE PE3YJ/IbTATDBI

®I'OC COO ycraHaBmuBaeT TpebOOBaHUS K pe3y/bTaTaM OCBOEHMsI O0YyUaroIUMHCS
TIporpaMMm cpeiHero ob1rero 00pa30BaHus: IMYHOCTHBIE, MeTaNpeZMETHbBIE U IPeIMETHBIE.

B CTpyKType /MUYHOCTHBIX Ppe3y/JbTaTOB OCBOEHUsI TIPOTPaMMbI TI0 OHWOIOTUH
BbI/le/IeHbl  C/IeiyIOIe  COCTaBJISIFOIINMEe:  OCO3HaHHWe  OOydarolmMMHUCS — POCCHUICKON
IPaKJAHCKOW WIEHTUYHOCTM — TOTOBHOCTM K CaMOpa3BUTHIO, CaMOCTOSITE/IbBHOCTU U
caMooTIpe/ie/IeHH0, Haauyue momugayuu K oOyueHHI0 OWOJIOTHH, yeaeHanpasneHHoe
passumue BHYTPEHHUX YOeXIEeHWH J/MUYHOCTM HAa OCHOBE KJIIOUEBBIX IIEHHOCTEH U
HCTOPUYECKUX TPAJULMKA Pa3BUTHSI OMOOTMUECKOT0 3HAHUs, 20MOBHOCMb U CNOCOOHOCMb
00yuarInXcss PYKOBOJCTBOBAaTbCSI B CBOEM JIeITe/IbHOCTU ILIeHHOCTHO-CMBIC/IOBBIMU
yCTaHOBKaMH, TIPUCYIIUMU CUCTeMe OHOIOTHYecKoro 00pa3oBaHusi, Haiu4ue npagoCco3HAHUs
9KOJIOTUUECKOU KY/IbTYPbl, CNOCOOHOCMU CMAsumb 11eJ1d U CTPOUTD JKMU3HEHHBIE TIIaHbI.

JINuHOCTHBIE pe3y/bTaThl OCBOEHUsI TIPOTPaMMbI TI0 OHOJIOTHM AOCTUTAIOTCS B
eIMHCTBe yueOHOW M BOCIIUTATe/IbHOW [JeSTeTbHOCTU B COOTBETCTBUM C TPAAUL[MOHHBIMHU
POCCUMCKMMU  COLIMOKYJIbTYPDHBIMM,  WCTODUUYECKUMH UM  JIYXOBHO-HPAaBCTBEHHBIMHU
L[EHHOCTSIMU, TIPUHATBHIMM B OOIT|eCTBe MpaBU/aMHd M HOPMaMHM TTOBEJIeHHUs] U CTIOCOOCTBYIOT
rpolieccaM CaMOIO3HaHWsl, CaMOBOCIIMTAHWSI M CaMOPAa3BUTUS, pa3BUTHs BHYTpPeHHeH
MO3UL[UU TUYHOCTH, TATPUOTHU3Ma U YBa)KeHUS K 3aKOHY U TIPABOIOPS/IKY, Ue/loBeKY TpyJa 1
CTapilieMy TIOKOJIEHHIO, B3alMHOTO YyBa)KeHHsl, OepeXXHOro OTHOIIeHUS K KYJIbTYPHOMY
Hac/ae[U0 U TPAJULIUSIM MHOTOHALIMOHAILHOTO Hapoza Poccutickori ®esepaliuu, npupo/ie u
OKpY>Katolllel cpefe.

JINUHOCTHBIE pe3y/bTaThl OCBOeHHs1 yueOHOro TmipegMeTa «BHONOTHSI» TO/DKHBI
OTpaXkaThb TOTOBHOCTb M CITOCOOHOCTh 00YUYarolUXCsl pyKOBO/ICTBOBATLCSI CPOPMUPOBAHHOM
BHYTpEHHel TMO3Ulluell JMYHOCTH, CUCTeMOW LIeHHOCTHbIX OpUeHTAallUui, TMO3UTHUBHBIX
BHYTPEHHUX YyOeX[IeHWi, COOTBETCTBYIOIIUX TPAJWLIMOHHBIM IIeHHOCTSIM POCCHHCKOTO
o011ecTBa, paciIMpeHue >KU3HeHHOTO OTIbITa U OTIbITA [IeSITeJTbHOCTH B TIPOLIeCCe peannu3aliiu
OCHOBHBIX HallpaB/IeHUI BOCIUTAaTe/bHON JesiTeTbHOCTU, B TOM UHMCJIe B UaCTH:

1) rpakAaHCKOT0 BOCIIUTAHMS:

Cc(OPMHUPOBAHHOCTh TPAXKJAHCKON TIO3UIUM OO0YYalol[erocss Kak aKTHBHOTO |
OTBETCTBEHHOTO WeHa POCCUICKOT0 00IIeCTBa;

OCO3HaHHEe CBOUX KOHCTHUTYLIMOHHBIX TpaB W 0Osi3aHHOCTel, yBakeHMe 3aKOHa |
MpaBOINOPsI/IKa;

TOTOBHOCTb K COBMECTHOW TBODUECKOW [IeSITeJTbHOCTH TIPM CO3ZJIaHUM  yueOHBIX
TIPOEKTOB, pellleHnHd YyueOHBIX W [103HABaTeJbHBIX 3a/]au, BBIMOJHEHUA OHOIOTMUYeCKUX
9KCIIepUMEHTOB;

CTIOCOOHOCTh  OTIpeJieiiTh COOCTBEHHYIO TIO3WIMIO TI0 OTHOLIEHUI0 K SIBJI€HUSIM
COBPEMEHHOU YKU3HU U O0BSICHATH €€;

yMeHHEe VUWThIBATb B CBOUX [IeHCTBUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMO/IENICTBUS JItOJiel C pasHbIMU yOexJeHUsIMU, KYJIbTypPHbIMH L[eHHOCTSMU U
COLIMa/IbHBIM T10J/I0’KEHHEM;



TOTOBHOCTb K COTPYJHMUECTBY B TIpOLlecCé COBMECTHOTO BBITIOJIHEHUS YUeOHBIX,
MO3HaBaTe/NbHbIX W MCC/e[0BaTeNbCKUX 3a/lau, yBa)KUTETbHOTO OTHOLLEHUSI K MHEHUIO
OTIIOHEHTOB TIPU 00CYKI€HUH CITOPHBIX BOITPOCOB OMOJIOTUYECKOTO COZIEP>KAHUS;

TOTOBHOCTb K T'YMaHWUTapPHOMN U BOJIOHTEPCKOU J1esiTe/IbHOCTH;

2) IaTpMOTUYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAaHHOCTb  POCCHUMCKOM TPa)KJAaHCKOW HAEHTUYHOCTH, I1aTpUOTH3Ma,
yBa)kKeHUsI K CBOeMy HapO/ly, UyBCTBa OTBETCTBEHHOCTHU Tepes PoauHolN, ropjocty 3a cBoi
Kpaii, cBoro PoauHy, CBOM SI3bIK U KYJIBTYPY, MPOIIIOe U HACTOsIllee MHOTOHALIMOHATLHOTO
Hapoga Poccuuy;

L[EHHOCTHOE OTHOLIeHWe K TPUPOJHOMY HaC/leJul0 M TaMSTHUKaM T[PUPOJbI,
JIOCTKeHUsIM Poccru B Hayke, HCKYCCTBe, CIIOPTe, TeXHOJIOTHSX, TPY/IE;

CMOCOOHOCThL OLIeHWBATh BKJIAZl POCCUMCKUX YUuéHBIX B CTAaHOBIEHWEe U DPa3BUTHE
OuosioryyM, TMOHWMAaHUSI 3HaueHusi OWOJIOTMM B TIO3HAHWM 3aKOHOB TIPUPOABI, B >KU3HU
yesioBeKa U COBPEMEHHOT0 00IIIeCTBa;

uzeliHasi yOe>KAEHHOCTb, TOTOBHOCTb K CAy)XeHHI0O U 3ammre OTeuecTsa,
OTBETCTBEHHOCTb 3a ero Cyn0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

0CO3HaHHe JTYXOBHBIX LIeHHOCTel POCCUICKOT0 Hapo/a;

chopMHPOBAaHHOCTh HPAaBCTBEHHOT'O CO3HAHUSI, ISTUUECKOTO TTOBeZIeHMS;

CMOCOOHOCTL ~ OIleHMBAaTh ~ CUTYal[di0 M TIPUHAMATh OCO3HAHHbIE  pelleHus,
OpPHEHTUPYSICh HA MOPa/IbHO-HPABCTBEHHbIE HOPMbI U LJeHHOCTH;

0CO3HaHMe JIMYHOTO BKJ/IaJla B IOCTPOEHHE YCTOMUMBOTO OYAyIIero;

OTBETCTBEHHOE OTHOIIIEHWe K CBOUM DOJUTENsSM, CO3[]JaHUI0 CEeMbU Ha OCHOBE
OCO3HAHHOTO TIPUHSTUS 1IEHHOCTeM CeMeWHON >KHW3HU B COOTBETCTBUM C TPaAMLIUSIMU
HapoaoB Poccuy;

4) 3cTeTNYeCcKOro BOCIIMTAaHUSA:

3CTETUUECKOE OTHOILIEHWe K MHUPYy, BK/IOYass 3CTeTHKY ObiTa, HAyyHOro |
TEeXHUUECKOTO TBOPUYECTBA, CIIOPTa, TPY/la, O0IeCTBEHHbIX OTHOIIEHHUH;

MOHUMaHKe SMOLIMOHA/ILHOTO BO3ZeUCTBUS )KUBOM MPUPO/bI U €€ LIeHHOCTH;

TOTOBHOCTb K CAMOBBLIP@)KEHUIO B Pa3HbIX BUaX MCKYCCTBA, CTpeM/IeHUe TPOSB/ISATh
KaueCTBa TBOPUYECKOMW JTMUHOCTH;

5) ¢usnueckoro BocnuTaHHMs, (OPMHUPOBAHUS KY/JbTYPbl 3J0POBbS H
IMOL[HUOHATBHOTO 0/Iarono/Tyuns:

MOHMMaHWe W peajM3alys 3[0poBOro W Oe3omacHoro obpasza >XU3HU (3[0pOBOE
nuTaHue, COO/M0/IeHre TUTHeHWYeCKUX MPaBU/I U HOPM, COa/laHCUPOBAHHBIA PEXXUM 3aHSATHH
W OT[bIXa, pery/sipHas @u3nyeckas aKTHBHOCTb), OepeXXHOro, OTBETCTBEHHOTO WU
KOMIIETEHTHOTO OTHOIIIEHHUSI K COOCTBEHHOMY (PU3HUECKOMY U TICUXUUYEeCKOMY 37I0POBBIO;

TOHMMaHWe LIeHHOCTH TIPaBW/I WHAWBHU/YaJbHOTO W KOJIJIEKTUBHOTO 0€30TacHOTo
TOBe/IeHUsI B CUTYaLIUsIX, YTPOXKAIOIHX 37I0POBbIO U JKU3HU JTHIO/IeH;

0CO3HaHUe TIOCTeJCTBUM U HEMPUATHSI BPeJHbIX TPHBbIUEK (yroTpeOsieHust aaKoroJis,
HapKOTHKOB, KypeHUs);

6) TPy/A0BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPY/ly, OCO3HaHHe L[eHHOCTU MacTepCTBa, TPY/[0/t00ue;



FOTOBHOCTb K AaKTUBHOW [IeSITE/IbHOCTU  TEXHOJOTMUeCKOM M COLUanbHON
HarpaB/IeHHOCTH, CTIOCOOHOCTh UHULIMUPOBATh, MJIAHUPOBATh U CAMOCTOSITE/TEHO BBITIONHSTD
TaKyI0 J1eITe/TbHOCTh;

WHTepecC K pa3MuHbIM chepaM podecCHOHaNbHOM /1eATeIbHOCTH, YMEHHE COBEpINaTh
OCO3HaHHBIM BbLIOOp Oymyield mpodeccryd ¥ peany30BbIBaTh COOCTBEHHBIE >KHU3HEHHBIE
TIJTaHbI;

TOTOBHOCTB U CITIOCOOHOCTH K 00pa30BaHMIO ¥ caMO0Opa30BaHMIO Ha MPOTSKEHWH BCe
JKU3HU;

7) 3KO/I0rM4eCKOro BOCITUTAHHA:

9KOJIOTMUECKHU IiesiecooOpa3Hoe OTHOIeHWe K TIpPUpoJie KaK WCTOUHHKY JKU3HU Ha
3emiie, OCHOBe €€ CyIIleCTBOBAHUS;

TIOBBIIIIEHHE YPOBHS KOJIOTMUECKON KYJ/IbTYphI: TIPUOOpPETEHHE OITbITa TJIAHUPOBAHUS
TIOCTYTIKOB M OL[eHKH WX BO3MO>KHBIX ITOC/IeICTBUH [I7Is1 OKPY KAIOIL[el Cpejibl;

0CO3HaHMe TJI00a/IbHOTO XapaKTepa SKOJI0THYeCcKUX MpobieM U My Tel UX pelleHus;

CIOCOOHOCTh MCIT0/Ib30BaTh MPHOOpeTaeMble TPU HM3yYeHUH OWONOTUM 3HAHUS M
YMEHHUsI TIPU peIIeHUH Tpo0JsieM, CBSI3aHHBIX C paljMOHa/JLHBIM TTPUPOJOII0/Ib30BaHUEM
(cobromeHye TpaBuWIT TIOBeIeHUsI B TIPUPO/Ie, HAllpaB/AeHHbIX Ha COXpaHeHWe paBHOBECHUS B
9KOCHCTeMax, 0XpaHy BUJOB, IKOCHUCTeM, brocdepsl);

aKTUBHOE HETpUATHE NeMCTBUH, MPUHOCSIIUX BpPeZ OKPY)Karolllel TpHUPOAHON cpejie,
yMeHHe TIPOTHO3UPOBATh He0/1aronpusITHbIE 9K0JIOTHUECKHE TIOC/IeICTBUSI
rpeANpUHUMAaeMbIX JeMCTBUI 1 TIpeIoTBpalliaTh UX;

Ha/IMurie pa3BUTOTO SKOJIOTHUYECKOTO MBIIIJIEHNs], SKOJIOTUYECKON KYJIbTYDbI, OIbITa
JIeITe/TbHOCTH  9KOJIOTMUECKOW HArpaB/IeHHOCTH, YMEHUS PYKOBO/JCTBOBaTbCS HMH B
M03HaBaTe/IbHOM, KOMMYHUKATUBHOW M COI[MA/IbHOM TPAKTUKe, TOTOBHOCTH K YYaCTHIO B
MIPAKTUUYeCKOH /IesTe/IbHOCTH SKOJIOTMUeCKON HarpaB/ieHHOCTH;

8) neHHOCTH HAy4YHOr0 NO3HAHUA:

c(OPMHPOBAHHOCTL MHPOBO33PEHHSI, COOTBETCTBYIOIL[ETO COBPEMEHHOMY YPOBHIO
Pa3BUTUsS HAyKM U OOIECTBEHHOW TMPAKTUKW, OCHOBAHHOTO Ha /uajiore KYJbTYP,
CTIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MeCTa B TIOJIMKY/ITYPHOM MUPE;

COBEpIIIEHCTBOBAaHWE  SI3bIKOBOM W UWTATeNbCKOW  KYJBTYphl Kak  CpeJCTBa
B3aUMO/IEHCTBHSI MEXTY JTFOIbMU U TTO3HAHUST MUPa;

MOHMMaHHe CrelUpUKH OMOJIOTHU KaK HayKH, OCO3HAHHUsI eé pou B ()OPMHPOBAHUH
pallMOHAILHOTO HAYYHOTO MBIIIIEHUS, CO3[JaHUM  1[eJIOCTHOTO TIpeJicTaBiieHus 00
OKpYy’KalollleM MHpe KaK O eJWHCTBe TIPUPO/IbI, YesloBeKa W 0O0IecTtBa, B TI03HAHUHU
MIPUPO/IHBIX 3aKOHOMEPHOCTEH U peleH|H TTPo0JieM COXpPaHeHHs! PUPOJHOTO PABHOBECHST;

yOeXIEHHOCTh B 3HAUUMOCTH OWOMOTMH  [/I1  COBPEMEHHOW  IMBU/IM3ALIUM:
obecrieueHHsT HOBOTO YPOBHSI  Pa3BUTHS ~ MEAUWIMHBI, CO3ZjaHHWE  TIePCTIIeKTUBHBIX
OMOTEeXHOJIOTUM, CTIOCOOHBIX pelllaTh peCypCHbIe MPO0JIeMbl Pa3BUTHS Ue/I0OBEUeCTBa, TIOMCKA
nyTell BbIXOJ@a W3 TI/I00a/bHBIX 3KOJOTMYECKMX TIpo0jeM M obecrieueHusi Tepexofia K
YCTOMUMBOMY pa3BUTHIO, pallMOHA/JIbLHOMY WCII0/b30BaHUI0 TIPUPOJHBIX DPecypcoB U
(hOpMHUPOBaAHUIO HOBBIX CTaH/JAPTOB YKU3HM;

3aMHTEPeCOBAHHOCTh B TIOJIyUeHUM OHOJOTMUYECKUX 3HAHWKA B 1[eJIAX TTOBBIIIEHUS
oOmieli  Ky/nbTypbl, €CTeCTBeHHO-HayYHOM T'pPaMOTHOCTHM, KaK COCTaBHOW  4aCTH
(byHKLMOHAILHOM rPAMOTHOCTH 00yUaromyxcs, GopMUpyeMO ITpy U3yueHU OUooruy;



TIOHUMaHWe CYIIHOCTH METO/IOB TO3HAaHWs, WCIO/Ib3YeMbIX B €CTeCTBEHHBIX HayKax,
CIMOCOOHOCTH MCII0/Ib30BaTh TOJydyaeMble 3HAHUS [/l aHaiM3a W OObACHEHUsS SBJIEHUU
OKPYKAIOIIIero MUpa W TIPOMCXOJAMINX B HEM WU3MeHeHWi, yMeHHe fenaTh 000CHOBaHHbIE
3aK/TIFOUeHUsT Ha OCHOBE HAayuHbIX ()aKTOB M HMMEIOIIMXCSl AAaHHBIX C IIe/bI0 TTO/TyYeHHst
JOCTOBEPHBIX BbIBOJIOB;

CMOCOOHOCTh CAaMOCTOSITE/IbHO MCIIO/Ib30BaTh OWOIOTMYECKUe 3HAHWS i pelleHust
1po0JieM B peasibHbIX KM3HEHHBIX CUTYalUsX;

OCO3HaHMe 1[eHHOCTH Hay4YHOU JesTe/lbHOCTH, TOTOBHOCTh OCYIL[ECTB/ISTH TIPOEKTHYIO
Y UCCJIe/IOBATE/ILCKYIO AEATEbHOCTb UHUBUYATbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTH K HeIpephiBHOMY 00pa30BaHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIyUYEHHUIO HOBBIX 3HAaHWM 110 OWOJIOTUM B COOTBETCTBUU C >KU3HEHHBIMHU
MoTpeOHOCTSAMH.

METAIIPE/IMETHBIE PE3YJ/IbTATDI

MertaripefMeTHbIe pe3y/IbTaTbl OCBOEHUS yueOHOro rpeamera « BUoIorvs» BK/IFOUAIOT:
3HauuMble [jis  (DOPMUPOBAHUS MUPOBO33PEHUs] OOYUalOIIUXCS MEXIUCIUIUIMHADHbIE
(MexmpeMeTHBIE) OOIleHayuHble TIOHSTHS, OTPaKarolllye LeJIOCTHOCTh HAayYHOW KapTHHBI
MHpa U criequdrKy MeTO0B MO3HaHUs, UCTIO0b3yeMbIX B eCTeCTBEHHBIX HayKax (BellecTBO,
JHeprus, siBJieHue, TIPOLecC, CUCcTeMa, HayuHbId (aKT, MPUHIIUI, TUTIOTe3a, 3aKOHOMEPHOCTh,
3aKOH, TEeOpHs, HCC/IeIoBaHWe, HaO/MO/leHre, W3MepeHHe, SKCIIEPUMEHT U JIpYTHe);
yHUBepCajibHble yueOHble /elcTBUs (TI03HaBaTe/IbHble, KOMMYHUKATUBHbBIE, PETY/ISTUBHBIE),
obecrieunBaroie  GopMupoBaHue (PYHKIMOHATbHOM TI'DaMOTHOCTH W COLMAIBHOMN
KOMIETEHI[MM O00YyUaroIuXCsl; CHOCOOHOCTh OOYYaroIMXCsl HCIO/b30BaTh OCBOEHHBIE
MeXIUCLIMIITMHApHBIe, MUPOBO33peHYeCcKHe 3HaHWsl U YHUBepCabHble yueOHble eHCTBUS B
M03HaBaTe/JIbHOW U COLIMaIbHOU MpaKTHKe.

B pe3ynbraTe u3yueHWs OWOJIOTMM Ha YpOBHe CpefHero obOijero obpa3oBaHusi y
oOyuaromierocst 6yayT chopMUpOBaHbI TIO3HABaTe/IbHbIe YHHUBEPCabHbIe yueOHbIe /1eNCTBYS,
KOMMYHUKATUBHbIe YHUBepCajibHble ydeOHbIe [elCTBUs, pery/isTUBHble YHUBepCalbHbIe
yueOHbIe IeiCTBUSI, COBMECTHAs [IeSiTeIbHOCTb.

MeTtanpeZiMeTHbIe pe3y/bTaThl OCBOEHHUsI TIPOTPAMMBI CpeZiHero ob1nero obpa3oBaHUs
JIOJDKHBI OTpaXkaTh:

OgajjeHNe YHHBEPCA/TbHBIMH YUe0HBIMH M03HABATe/TbHBIMH JJeHCTBUSIMU:

1) 6a30BbBIe JIOTHYECKHE AeHCTBUA:

CaMOCTOSITeNTbHO (DOPMYJTUPOBAaTh U aKTya/M3UpPOBATh MPO0JeMy, pacCMaTpUBaTh eé
BCECTOPOHHE;

WCII0/Ib30BaTh TPH OCBOEHWH 3HAHWM TIPUEMBI JIOTUUECKOTO MBIIIIeHUs (aHasIu3a,
CUHTe3a, CpaBHeHUs, Kiaccudukauu, o000IIeHus), pacKpbiBaTh CMBIC/T OUOTOTUUECKUX
MOHATUM (BBIZE/ATh WX XapaKTepHble TIPU3HAKW, YCTaHaB/IWBAaTb CBSI3U C JIPYTUMHU
TIOHATHSIMH);

orpeziesisiTh LieNU JleATe/IbHOCTH, 3aJaBasi rapaMeTpbl U KPUTEPUM MX [JOCTHKEHUS,
COOTHOCHTD pe3yJ/IbTaThl AeATe/TbHOCTH C IIOCTaBIeHHbIMU LIeJISIMU;

WCTIO/b30BaTh OMOJIOTHYECKUEe TIOHATUS i 00BsICHEHUSI ()AaKTOB W SIBJIEHWM YKUBOUH
TIPUPO/IbI;



CTPOUThL JIOTUUECKHe pacCyX[eHus (MHAYKTHUBHBbIE, AeNyKTUBHbIe, T0 AaHAJIOTUH),
BLISIB/IATh ~ 3aKOHOMEPHOCTH W TPOTHUBOpPEeUMsi B  pacCMaTpUBAaeMbIX  SIBJIEHUSIX,
(hopMyMpoOBaTh BHIBOABI U 3aK/THOUEHMS;

MPUMEHSITh CXeMHO-MO/Ie/TbHbIe CPeJ[CTBa AJisl Tpe/iCTaB/eHUs CyIleCTBeHHbIX CBsi3eit
Y OTHOIIEHWM B M3ydyaeMbIX OMOJIOTMUECKHMX O0ObeKTax, a TakKe MPOTHBOPEUHi pa3HOro
pOZia, BBISIBJIEHHBIX B Pa3/IMUYHBIX MH(POPMAI[MOHHBIX UCTOYHUKAX;

pa3pabaTeiBaTh IJIaH pellleHuss TpobjeMbl C YYETOM aHaIM3a WMEROL[UXCS
MaTepUaabHBIX U HeMaTepUalbHbIX PeCypCOB;

BHOCUTH KOPPEKTUBHI B JIeATEIbHOCTD, OLIEHUBATb COOTBETCTBHE Pe3yJ/IbTaTOB LeJisM,
OLIEHUBAThb PUCKU TIOC/IeICTBUM JeSITe/TbHOCTH;

KOOP/IMHUPOBaTh W BBIMOJIHATE pabOTy B YC/IOBUSIX peaslbHOTO, BUPTYa/JbHOTO U
KOMOWHHPOBAHHOT'O B3aUMO/IEHCTBUS;

pa3BUBaTh KPEAaTHBHOE MbILIIEHHE TIPY PellleHNH >KU3HEeHHBIX MpobsieM.

2) 6a3oBbIe MCC/IeI0BATE/TbCKHE [eHCTBUSA:

B/IQ/IeTh HaBbIKAMH  yUueOHO-MCC/e/IOBATe/IbCKOM W TIPOEKTHOM  JIeITeNIbHOCTH,
HaBbIKAMH pa3pellieHust 1pobsieM, CIIOCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSTEIbHOMY
TOUCKY MeTO/IOB pellleHUss TIPAaKTUYeCKUX 3a/jau, MPUMEHEHUI0 pas/IMuHbIX MeETOZOB
TO3HAHKS;

WCII0/Ib30BaTh pa3/MyHble BUbI [IeSTebHOCTH TI0 TOAYyYeHUI0 HOBOTO 3HAHUS, ero
VMHTepIpeTaruy, peobpa3oBaHUI0 ¥ PUMEHEHHUIO B YUeOHBIX CUTYal[UsX, B TOM UKC/Ie TIpU
CO3/laHUM yUeOHBIX U COIMAIBbHBIX TIPOEKTOB;

¢bopMHpOBaTh HayuHbIM TWUIl MBILLIEHUs, B/aZileTb HAay4YHOM TEePMHHOJIOTHEH,
K/TFOUEBBIMU TTOHSITUSIMU U METO/IaMU;

CTaBUTb U (HOPMY/IMPOBATh COOCTBEHHBIE 33/laul B 00pa30BaTeIbHOM JIeSITe/TIbHOCTUA U
JKU3HEHHBIX CUTYaIUsX;

BBISIBJIATh TIPUUMHHO-CJIE/ICTBEHHbIE CBSI3W W aKTyaJM3UpPOBaThb 3a/lauy, BbIJBUTATh
TUMOoTe3y eé pellleHHs, HaXOAWTb apryMeHThl AJis [0Ka3aTelbCTBa CBOWX YTBEpXKAeHUH,
3a/laBaTh MTapaMeTpPbl U KDUTEPUU PellleHus;

aHa/IM3UPOBaTh TIOJyUeHHble B XOJle pelleHHs 3aJaud pe3yJbTaTbl, KPUTUUYECKH
OLIEHUBATh UX JJOCTOBEPHOCTb, TPOTHO3UPOBATh U3MEHEHHEe B HOBBIX YCIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYalL[HsIM, OLIeHUBaTh TIPUOOPETEHHBIM OITbIT;

OCYIIIeCTBJ/ISITh 1]eJIeHaITpaB/IeHHBIN MMOMCK TepeHoca CPeiCTB U CIIoCO0O0B /IeiCTBUS B
ripoecCcroHaNbHYIO CPeay;

yMeTb TIepEHOCUTh 3HaHUSI B T[I03HABaTeJbHYH0 U MPAKTHUECKyH 00sactu
JKU3He/ eI TeTbHOCTH;

yMeTb UHTeTPHPOBATh 3HaHUs 13 Pa3HBIX TIPeIMETHBIX 00/1acTel;

BBIIBUTATh HOBBIE W/JIEM, TIpejjlaraTb OPUTHWHAJIbHbIE TOAXOZbl U PEIIeHUsl, CTaBUTh
npo0JieMbl 1 3a/jauu, [IOMyCKaoII1e albTepHAaTUBHBIE PellleHusl.

3) pab6ota c uadopmaiuei:

OPUEeHTHPOBaThCS B pa3/IMUHbIX UCTOYHUKAX MH(POPMaLK (TeKcTe yueOHOro rocobus,
HAy4YHO-TIOMY/IIPHOM ~ JUTepatype,  OHOMOTMUECKWUX  CJIOBApsiX U CIPaBOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax /JaHHbIX, B VIHTepHeTe), aHaMU3UpPOBaTh MHMOOPMAIIMIO Pa3/IMYHBIX
BUZIOB U (QOpPM TMpe/CTaB/ieHUs, KPUTHUECKH OLleHWBaTh €€ [IOCTOBEePHOCTb U
HEeNpOTUBOPEUYUBOCTD;



dbopmMynMpoBaTh 3arpockl U MPUMEHSTh pa3/inyHble MeTO/bl TP TIOMCKe U 0TOope
Ouronoruueckoii HHGoOpMaIi, Heo6X0JUMOM [I7Is1 BBITIO/IHEeHHST yUueOHbBIX 3a/1ay;

NpuoOpeTaTh OMBIT UCTIO/Ib30BaHUS MH()OPMAI[MOHHO-KOMMYHHUKAaTUBHBIX TEXHOJIOTHH,
COBEpIIEHCTBOBATh KY/IbTYPy aKTUBHOTO HUCIIO/Ib30BAHUS PAa3/TMUHBIX [TOMCKOBBIX CUCTEM;

CaMOCTOSITeJIbHO BbIOMpATh OMTUMaAbHYI (GOpMYy TIpefcTaBlIeHHsT OHMOIOrHUecKou
nHdopmMalyu (cxeMbl, TpadyKH, JUarpamMMbl, TaOUIBI, PUCYHKH U IPYyToe);

WCTIO0/Ib30BaTh HAayUHBIM SI3bIK B KaueCcTBe Cpe/CTBA IPU paboTe C OMOIOrHYecKon
vHbopMalel: TPUMEeHSITh XUMUUecKre, GU3nUyecKre U MaTeMaTHUYeCKHe 3HaKW U CUMBOJIBI,
dbopMysnbl, abOpeBHAaTypy, HOMEHK/IATypy, HCII0/b30BaTh W TIpeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKHe CPeICTBA Har/IsiTHOCTH;

B/Ia/IeTh HaBBbIKAMH pACIO3HABAHMS W 3alUThl WH(OPMAIMH, HWHGOOPMAIIMOHHON
0€e301acHOCTH JTMUHOCTH.

OB/iaieHNe YHUBEPCA/TbHBIMH KOMMYHUKATHBHBIMH /IeCTBHSAIMU:

1) o0menue:

OCYIECTB/ISAITh KOMMYHHMKAIIMM BO BceX cdepax >XWU3HH, aKTMBHO Y4yaCTBOBaTh B
JMajiore WA JUCKYCCHUU TI0 CYIIeCTBY oOCyXaaemol TeMbl (yMeHUe 3a/laBaTh BOMPOCHI,
BBbICKA3bIBaTh CY>KJEHUs OTHOCUTEIbHO BBLITIOJTHEHUS TIpejjjlaraeMoOM 3a/laud, YUYUTBIBATh
WHTepeCchl ¥ COrIaCOBAHHOCTD TIO3ULIMH IPYTUX YYaCTHUKOB JMasora WK AUCKYCCHUN);

pacro3HaBaTh HeBepOa/bHbIe CpPe/CTBa OOI€HUs, MOHUMATh 3HAaueHHe COL[UATbHBIX
3HAKOB, TIPEANOCHIIOK BO3HUKHOBEHHMsS] KOH(MIMKTHBIX CUTyal[dii, yMeTb CMsrdaTh
KOH(IMKTBI U BECTH TIePETrOBOPHI;

B/IQ/IeTh PA3/IMYHBIMU CITI0COOaMU 0OIIeHNsT ¥ B3aUMOZEHCTBUS, TIOHUMATh HaMepeHUsT
JPYTUX JIIOJeH, TIPOSIBIATh YBa)KUTE/NbHOE OTHOIIEHWEe K CO0ecelHUKy M B KOPPEKTHOU
(dhopme (popMyMpOBaTH CBOU BO3Pa’KEHUS;

Pa3BEPHYTO U JIOTUYHO H3/laraTh CBOK) TOUKY 3PEHHS C WCII0/Ib30BaHUEM SI3bIKOBBIX
CPeCTB.

2) coBMeCTHasi 1eATe/IbHOCTh:

MOHMMaTh M MCII0/Ib30BaTh MPEMMYIeCTBa KOMAaHJHONW W WHAWBUAYATbHOW pabOThI
MPU  peIlleHnd OHOJIOTHYeCcKOr TpPo0/ieMbl, 00OCHOBBIBATL HEOOXOJWMOCTH MPUMEHEHHS
TPYIIOBBIX (hOPM B3aUMO/IeMCTBUS TIPY PellleHnH yueOHOH 3azaum;

BbIOMpATh TEMaTUKy U METO/[bl COBMECTHBIX JIeHCTBUM C YUETOM OOIIMX MHTEPECOB U
BO3MOYKHOCTEM Ka)K/IOT0 ujieHa KOJIIEKTHBA,;

MPUHUMATh LIe/T1 COBMECTHOM /1esiTe/IbHOCTH, OPraHW30BbIBaTh W KOOPJWUHUPOBATh
JIleViCTBUS 10 e€ NOCTWKeHWIO: COCTaBJIATh IUIaH JeWCTBUMW, pacrpefiensaTb PO/ C YYETOM
MHEHHMH yUaCTHHUKOB, 00CY>K/JjaTh Pe3y/bTaThl COBMECTHOM paboThl;

OlLIEHMBAaTh KaueCTBO CBOEr0 BK/I3J@ M KakKAOTO0 Y4YaCTHHUKA KOMaH[bl B OOIUi
pe3y/bTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

TIpe/ijilaratb HOBbIE TIPOEKTHI, OLIEHUBATh W/IeW C TIO3ULIMHU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUUYECKOH 3HAUMMOCTH;

OCYILL[eCTB/ISITh TIO3UTHUBHOE CTpaTeruueckoe TOBe/leHHe B Pa3/MYHbIX CUTYalUsX,
TIPOSIB/ISITH TBOPUECTBO U BOOOpaykeHHe, ObITh MHUITMATUBHBIM.

OB/1aieHre YHUBEPCATBHBIMH PeryISTHBHBIMU JeHCTBUAMU:

1) camoopranu3anus:



WCTIO/b30BaTh OWOJIOTHYeCKHe 3HaHWS [ BbIsBIeHUs MpoOieM M UX pelleHus B
JKU3HEHHBIX U YUeOHBIX CUTYalUsX;

BbIOMpAaTh Ha OCHOBe OMOIOTMYECKWX 3HAHWM Iie/ieBble U CMBICJIOBbIE yYCTAaHOBKU B
CBOUIX JIeHCTBUSIX U TOCTYNKaxX [0 OTHOLIEHWIO K >XUBOM IpUPOJE, CBOEMY 3/I0POBbIO U
3/J0POBBI0 OKPYKAIOLI[UX;

CaMOCTOSITEJIBHO ~ OCYILeCTBJIAITh ~ TI03HABaTe/NbHYI0  JIeSITe/IbHOCTb,  BBISB/ISTH
npo0siemMbl, CTaBUTb W (OpMy/JUpOBaTh COOCTBEHHbIE 3afiauM B 00Opa3oBaTe/bHOMU
J1esITeJTbHOCTU U )KU3HEHHbBIX CUTYaLUsX;

CaMOCTOSITEJIbHO COCTaBJISITh TUIAH pellleHdsi Tpo0sieMbl C YUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXXHOCTeH U MperouTeH!H;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacCIIMpsATE paMKK yueOHOTO MpeMeTa Ha OCHOBE JIMUHBIX TIPe/ITIOYTeHHI;

JlelaTh  OCO3HAHHBIM BBIOOP, ApryMeHTHPOBaTh €ro, OpaTb OTBETCTBEHHOCTh 3a
pelleHue;

OLIeHUBAaTh MPUOOPETEHHBIN OTIBIT;

crocoO6cTBOBaTh ()OPMUPOBAHUIO U TIPOSIBJIEHUIO ILHMPOKOM SPYAWLMM B pasHbIX
00/1acTsIX 3HAHWM, TTIOCTOSIHHO TIOBBIIIATh CBOM 00pa3oBaTebHbIN U Ky/IbTYPHBINA YPOBEHb.

2) CaMOKOHTPOJIb:

[laBaTb OLIEHKY HOBBIM CUTYalMsIM, BHOCUTb KOPPEKTHBHI B JleTebHOCTb, OL[€HUBATh
COOTBETCTBHE pPe3y/IbTaTOB LIesIsIM;

B/IQ/IeTh HaBbIKaMM T103HABATebHOM pedieKCMH KaK OCO3HaHUSI COBEpIIIaeMbIX
JEeNCTBUN W MBICIMTEILHBIX TIPOLIECCOB, WX pe3yJbTaTOB W OCHOBAaHWH, HCIO/h30BATh
npuéMel pedsieKCUU Jjist OLIeHKH CUTYalliH, BIOOpa BEPHOTO pelleHMs;

yMeTb OL|eHUBaTb PUCKU U CBOEBPeMEHHO NIPUHUMATh PelleHusl TI0 X CHWKEeHUIO;

MIPUHHUMATh MOTHBBI U apT'YMEHTHI JIPYTUX TP aHa/IM3€e Pe3y/IbTaToB JesTeTbHOCTH;

3) npuHATHE Ceds U JPyrux:

TIPYHUMATh Cebsi, TOHMMast CBOY HeZJOCTaTKU U JOCTOMHCTBA;

MIPUHMMATb MOTHBBI U apI'YMeHTHI JPYTHX TP aHa/li3e Pe3y/bTaToB JesTeTlbHOCTH;

TIpU3HABaTh CBOE MPaBO U MPaBO APYTHX Ha OIIMOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMAThH MHP C TTO3UIUH IPYTOr0 YeloBeKa.

INPEAMETHBIE PE3YJIBTATHBI

[TpeaMeTHBIE pe3ybTaThl OCBOEHHS COJiepXKaHUsI YueOHOro npemMeta «buosnorus» Ha
yriay0/J€HHOM YpPOBHE OPHEHTHMPOBaHbl Ha obecrieueHue MPOPUIBLHOTO O0OyueHWUS
oOyyarormuxcst 6uosioru. OHM BKJTFOUAKOT: crieriuduveckue it OM0IOrMy HaydyHbIe 3HAHWS,
YMEHHSI ¥ CIOCOObI ZIeCTBUM M0 OCBOEHUWIO, MHTEPIIPETALMU U Mpeo0pa30BaHUI0 3HAHWHA,
BU/IbI JIEATEILHOCTA TIO TIOJIyYEHHIO HOBBIX 3HAHUM W WUX TPUMEHEHWI0 B Pa3MYHBIX
yueOHBIX, a TakKe B peaJibHBbIX JXM3HEHHBIX CHUTyalusx. IllpegMeTHble pe3y/bTaThl
TIpe/ICTaB/IeHbI 110 TO/IaM U3YyUYeHHUsl.

[TpesMeTHbIe pe3ysbTaThl OCBOeHHs1 ydeOHoro mpegmera «buonorus» B 10 kaacce
JOJDKHBI OTPa’kaTh:

copMUPOBAHHOCTH 3HAHUM O MeCTe ¥ POJIM OMOJIOTHH B CUCTEMe eCTeCTBEHHBIX Hayk,
B ()OpMHUPOBAaHUM eCTeCTBEHHO-HAyYHON KapTHHBI MHpa, B TIO3HAHWU 3aKOHOB TPHUPOABI U



pellieHUH Tpo0J/ieM palMOHA/LHOTO TIPUPOMONO/b30BaHUS, O BKJ/aZile POCCHUUCKUX U
3apybeXXHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;

BJIaJieHre CUCTeMOW OMOJIOrHUeCcKNX 3HaHWH, KOTOpasi BK/IFOUaeT: OCHOBOTIOJIAraroliye
OvosiorueckKre TepMHUHBI U TIOHSATHS (PKU3Hb, K/IeTKa, OpPraHM3M, MeTaboJyii3M, TOMeocTas,
CaMOperyJisilivsi, CaMOBOCIIPOW3Be/leHre, Hac/leICTBeHHOCTh, W3MEeHUYMBOCTb, pOCT U
pa3BuTHe), OWonoruueckre Teopud (KiaetouHas Teopusi T. IlIBanHa, M. IllnefigeHa, P.
BupxoBa, xpomocomHas Teopus HacaeAcTBeHHOCTU T. Moprana), yuenus (H. 1. BaBunosa —
0 LeHTpaXx MHOrooOpasusi ¥ TIPOMCXOXK/AEHWS KY/JIbTYPHBIX pACTeHHH), 3aKOHbI
(eguHOOOpA3Wsi TIOTOMKOB T€PBOTO  TIOKOJIEHHWS, pacIleryieHWs, UYWCTOThI — ramerT,
He3aBUCUMOT0 HacsjenoBaHus ['. MeHzens, TOMOJIOTUUYECKHUX PSZOB B HacC/eACTBeHHOU
n3meHurBocty H. V. BaBusioBa), NpuHLUIILI (KOMILJIEMEHTapHOCTH);

B/3/leHe  OCHOBHBIMM  MeTOJaMM HAyyHOro TI03HaHUS, HCIOJb3yeMbIX B
OUMOJIOTHYEeCKUX HCC/IeIOBaHUSX JXMBBIX OOBEKTOB (OrMucaHWe, W3MepeHHe, HabmoaeHUe,
9KCITIepUMEHT);

yMeHUe BbiZIeJIsITh CyllleCTBeHHbIe PU3HaKK: BUPYCOB, KJIETOK IMPOKAPHOT U 3yKapHoT,
OJHOK/IETOYHbIX W MHOTOK/JIETOUHBIX OpraHM3MOB, B TOM uHc/ie Oakrepuii, TrpuoOoB,
pacTeHW, >KUBOTHBIX W UEJIOBEKa, CTPOEHWs OpPraHOB UM CUCTEM OPraHOB paCTeHWH,
JKUBOTHBIX, UeJIOBeKa, TIPOLIeCCOB JKU3HEesATe/IbHOCTH, TPOTEKarIIUX B OpraHu3Max
pacTeHW#, >KUBOTHBIX U Ue/JioOBeKa, OHOJOTMUeCKHX TMpOL[eccoB: OOMeHa BellecTB
(MeTabom3Mm), TIpeBpalleHusi JHePruu, OpOXKeHUs, aBTOTPO(PHOTO U TeTepOTPOPHOTO THIIOB
MUTaHus, (QOTOCHMHTE3a W XeMOCHHTe3a, MHTO03a, Mei03a, rameTroreHe3a, 3MOpHOreHesa,
MOCTIMOPUOHA/ILHOTO PAa3BUTHS, Pa3MHOXKEHWs, WHIWBUAYaJbHOTO PAa3BUTUS OpraHH3Ma
(oHTOTEHE3a), B3aUMOJEHCTBYS TEHOB, reTepo3uca, UCKYyCCTBEHHOTO 0TOOPa;

yMeHHe yCTaHaB/IMBATh B3aWMOCBSI3U MeX/y OPraHOW/jaMU K/IeTKU U UX (YHKLUSIMH,
CTPOEHHEM KJIeTOK pa3HbIX TKaHed W WX (PYHKIUSMH, MeXAy OpraHaMu U CHUCTeMaMH
OpraHOB y pacTeHUH, )KUBOTHBIX U Ye/IOBeKa U UX (QYHKLIMSMHU, MEX/y CUCTEMaMH OPraHOB U
ux GyHKUUSAMH, MeXJAy JTaraMd oOMeHa BeILeCTB, JTaraMM K/IeTOYHOro LMK/Ia U
JKU3HEHHBIX IMK/IOB OPraHW3MOB, 3TarlaMd SMODHOHATBHOTO PAa3BUTHS, TE€HOTUIIOM U
deHoturiom, GpeHOTHUTIOM U (haKTOpPaMU Cpe/ibl OOUTaHUS;

yMeHHe BBISIB/IATh OT/IMUUTE/TbHBIE TPU3HAKK JKUBBIX CHCTEM, B TOM UYHC/Ie PaCTeHUH,
JKUBOTHBIX U UeJIOBEKa;

yMeHHe WCTI0Tb30BaTh COOTBETCTBYIOLL[HE apryMeHThI, OuosIOrNYecKyro
TEPMUHOJIOTMI0 W CHUMBOJIMKY [Tl [lOKa3aTelbCTBA POZCTBA OPraHM3MOB  Pa3HbIX
CHCTeMaTUUYeCKUX TPYIII,

yMeHHe pelllaTb OHO/IOTHUeCKHe 3aJjaud, BBISBJISTH TPUUMHHO-CJIE/ICTBEHHbIE CBSI3U
MeXJy HCCeyeMbIMA OMOOrMUecKUMU TIpOLecCaMy U SIBJIEHWsIMH, JleflaTh BBIBOJbI U
TTPOTHO3bI HA OCHOBAHWH T0JTyUeHHBIX Pe3y/IbTaTOB;

yMeHHe BBITIO/IHATE Tab0paTOpHbIe U MTPaKTUUecKre paboThl, COO/I0ATh MPaBwIa TPy
paboTe c yueOHBIM U JlabopaTOpHBIM 000pyAOBaHKEM;

yMeHHe BBIJIBUTaTh THUIIOTEe3bl, TMPOBEPATbh WX 3KCMepUMeHTalTbHbIMU CpeJCTBaMHU,
dbopmynupys 1ie/ib UCCAe[0BaHWS, aHa/JM3UpOBaTh II0JlyueHHble pe3y/bTaTbl U [ie/laTh
BBLIBO/IbI;



yMeHHe yuaCTBOBaThb B yueOHO-HMCC/ieoBaTelbCKOM paboTe 110 GUOIOTHUH, KOJOTHH U
Me/IMLHe, TIPOBOJUMOM Ha 6a3e IIKOMbHBIX HayUHBIX OOIIeCTB, ¥ MyO/IMYHO Mpe/CTaBIsATh
T0JTyueHHbIe pe3y/IbTaThl HA YUYeHHYeCKUX KOH(epeHLUsIX;

yMeHHe OLIeHMBATh STHUECKHe aclieKThl COBPEMEeHHBbIX WCCIe[oBaHWN B 00/1acTh
Ouosioriu ¥ MeAWLMHbI (KJIOHUPOBaHKE, UCKYCCTBEHHOe OIUIOI0TBOPeHre, HarpaB/ieHHOe
M3MeHeHMe TeHOMa U CO3/laHKe TPaHCTeHHBIX OPraHU3MOB);

yMeHHEe  OCYIIeCTB/IATH OCO3HAHHBIM  BBIOOD  Oyaymieli  npodeccroHaTbHON
JiesITeIbHOCTH B 00/1acTH OMO/IOTHY, MeAWLMHBI, OMOTeXHOJIOTHH, BeTePUHAPUH, CeTbCKOTO
X0351CTBa, TMHWIIEBOM  TPOMBIILIJIEHHOCTH, YIJyO/nsaTh  TO03HABaTe/JbHBIM  WHTepec,
HarpaB/ieHHbI Ha OCO3HAaHHBIA BBIOOD COOTBETCTBYIOIIeH TpPOdeccHyd W TPOAOIKeHHe
Ovosornueckoro obpa3oBaHUs B OpraHW3aLUsX CPeJHero MpogecCMOHATBFHOTO M BBICIIETO
obpa3oBaHwsl.

ITpegmeTHbIe pe3ysbTaThl OCBOeHHs yuebHOro mpeamera «buonorus» B 11 kaacce
JIOJDKHBI OTPaXkaTh:

copMUPOBaHHOCTH 3HAHU O MeCTe ¥ POJIK OMOJIOTHU B CCTEMe eCTeCTBeHHBIX HaykK,
B (JOPMHUPOBAaHUM COBPEMEHHOW ecTeCTBeHHO-HayuHOW KapTUHbI MUPa, B TIO3HAaHUU 3aKOHOB
TIPUPO/IbI U PeIIeHHNH SKOJIOTMUeCcKUX Mpob/ieM ueioBeuecTBa, a TakKe B pellieHUH BOTIPOCOB
paLIMOHAILHOTO TIPUPO/IOTI0/b30BaHusl, U B (POPMUPOBAHWM I[eHHOCTHOTO OTHOILIEHUs K
npypo/ie, o0LIeCcTBY, Ye0BeKY, O BK/aZie POCCHHUCKUX U 3apyOeXHBIX YUEHBIX-OMOIOTOB B
pa3BuTHE GUONIOTUY;

yMeHHe BJIafieTh CUCTeMOW OMOJIOTHYeCKUX 3HAHWH, KOTOpasi BK/IFOUAeT OTpe/e/IeHusT
Y TOHWMaHHWe CYITHOCTH OCHOBOIIOJIAraroIluX OMOOTHYeCKUX TEPMWUHOB W TIOHATHU (BUZ,
sKocucTema, Ouocdepa), Ouosmorvueckre TeopuH (3Bo/moLMOHHAs Teopusi Y. [lapBuHa,
CUHTeTHUecKasi Teopus 3BosiroLnK), yueHusi (A. H. CeBepLioBa — 0 MyTsX W HarpaB/ieHUSIX
spororvu, B.M. BepHagckoro — o 6uocdepe), 3aKoHbI (TeHeTUYECKOTO paBHOBecust [IK.
Xapau u B. BaitnbOepra, 3apogpimeBoro cxozctBa K. M. Bapa), mpaBuna (MunuMyma HO.
JIubuxa, 9KOJIOTMYECKON TMHUpaMUJbl SHEPruM), rumoTesbl (rumoresa «mupa PHK» VY.
I'unbepra);

yMeHHe BJaZieTb OCHOBHBIMH MeTO/aMH HAy4HOTO II03HAHWS, HWCIO/Ib3yeMbIMU B
OUMOJIOTUYECKUX HCC/IeIOBAaHUSIX JKMBBIX OOBEKTOB M IKOCHUCTEM (OTMCaHWe, W3MepeHWe,
HabJ/roieHre, SKCIiepruMeHT), criocobaMu BbISIBJIEHHsI M OLIeHKU aHTPOTIOTeHHbIX W3MeHeHU
B TIPUPO/E;

yMeHHe BbIIe/ISITh CYIeCTBEHHbIE TPU3HAKHW: BUOB, OHMOTreOI[eHO30B, SKOCHUCTEM U
O6uocdepsl, CTaOWIN3UPYIOIIEro, ABVIKYILIETO W pa3pLIBAIOIIETO eCTeCTBEHHOTO 0TOO0pa,
a/I7IoNaTpUUYeckoro M CHUMITATPUUYEeCKOTO BHA000pa30BaHUs], BJUSHUS [BUDKYIIUX CHJT
9BOJTIIOLIMU Ha reHOo(OH/, TIOMYJISLUU, TTPUCTIOCOO/IEHHOCTH OpraHM3MOB K cpefie 00uTaHuUs,
yepe/IOBaHUsI HarpaB/IeHUH HBOJIIOI[UM, KPYrOBOPOTA BEIL[eCTB W II0TOKA SHEPIUH B
9KOCHCTEMAX;

yMeHHe YCTaHaB/IMBATh B3aWMOCBSI3M MeX]y IPOL[eCCaMU 3BOJIFOLIMH, [JBUKYILIUMU
CUJIaMH aHTPOTIOTeHe3a, KOMITOHEeHTaMH Pa3/IMUHbIX SKOCUCTeM U MPUCIIOCO0/IeHUSIMUA K HUM
OpraHu3MOoB;

yMeHHe BBISB/IATh OT/IMUMTEbHbIE TPU3HAKM JKUBBIX CHCTEM, TPUCIOCO0/IEHHOCTh
BUJZIOB K cpele 0OUTaHHs, abOMOTUUECKMX U OHUOTHUYECKUX KOMIIOHEHTOB 3KOCHCTEM,



B3aMMOCBSI3el OpPraHM3MOB B COOOIL[eCTBAaX, AHTPOIOreHHbIX W3MeHeHWH B 3KOCHCTeMax
CBOEU MeCTHOCTY,;

yMeHHEe  WCII0/Ib30BaTh COOTBETCTBYIOILI[UE  ApPTyMEHTHI, OMO0JIOTUYECKYTO
TEPMUHOJIOTMI0 W CHUMBOJIMKY [/l [lOKa3aTe/bCTBA POZCTBA OPraHM3MOB Pa3HbIX
cUCTeMaTUYeCKUX TPYII, B3aUMOCBSI3W OPraHW3MOB U Cpelbl 00OWTaHUSs, eJUHCTBA
ye/i0OBeUeCKMX pac, HeoOXOJUMOCTH COXpaHeHWs MHOrooOpasusi BHOB U 3KOCHUCTEM Kak
yCJIOBUSI COCYII[eCTBOBAHUS MPUPO/IbI U UeTIOBEUeCTRa;

yMeHHUe pelllaTb OHMOJIOTHUECKHE 3a/jaud, BBISIBJISATH TPUUMHHO-CJIEICTBEHHbBIE CBSI3U
MEXIy UCCIefyeMbIMA OHOOrMUecCKUMU TIpOLecCaMy U SIBJIEHWsIMH, JleflaTh BLIBOJBI U
TIPOTHO3bI HA OCHOBAHWH T0JTyUeHHBIX Pe3y/bTaToB;

yMeHHe BBITTO/IHATh 1ab0paTOpHbIe U MPaKTUUeCKre paboThl, COO/TI0ATh MPaBwIa TPy
paboTe c yueOHBIM 1 7abopaTOpHBIM 000PY/J0BaHKEM;

yMeHHe BBIIBUTaTh THUIIOTE3bl, TMPOBEPATh HX SKCIepUMeHTaTbHbIMU CpeJCTBaMHU,
dbopmynupyst 1ieJib MCCIe[OBaHMs, aHa/JM3UPOBaTh IIOJyueHHbIe pe3y/bTaThl U [eJ1aTh
BBIBO/IbI;

yMeHHe yuacTBOBaTh B yueOHO-HCC/IeI0BaTeIbCKOM paboTe 110 OHOJIOrMH, SKOIOTUN U
Me/IMLHe, TIPOBOJUMOM Ha 6a3e IIKOMbHBIX HAYUHBIX OOIIeCTB, ¥ MyO/MYHO Mpe/ICTaBIATh
ToJTyueHHbIe pe3y/IbTaThl Ha YUeHUUeCKUX KOH(DepeHIUsX;

yMeHHe OIl|eHMBAaThb THIIOTe3bl W TEOPUU O TIPOMCXOXKAEHUU >KU3HU, UYelioBeKa |
ye/I0OBEUECKMX Pac, O MPUYMHAX, TTOC/EICTBUSAX U CIIOCO0Ax MpeAoTBpallieHus r100ambHbIX
H3MeHeHul B brocdepe;

yMeHHe  OCYIIeCTB/IATh OCO3HAHHBIA  BBIOOD  Oyaymiedi  npodeccroHaTbHOU
JeITelbHOCTH B 00/acTM  OMOJIOTMH, 9KOJIOTHH, TIPUPO/IOTIO/Ib30BaHMS, MEeJUIUHBI,
OMOTEXHOJIOTUM,  TICUXOJIOTMH,  BETePUHApWUH,  CelbCKOTO  XO3SHCTBa,  MMIIEBOM
TIPOMBIIIIEHHOCTH, YTyO/IsTh TI03HAaBaTe/bHBIM WHTEpeC, HarpaB/eHHbI Ha OCO3HAHHBINA
BLIOOP COOTBETCTBYIOIIeH Mpodeccud U TMPOJO/DKeHHe OWOIOTHYecKoro oOpa3oBaHUsSI B
OpraHu3aIusax Cpe/iHero npodecCroHaIbHOTO u BBICIIIETO oOpa3oBaHwUsl.



TEMATHUYECKOE INTAHUPOBAHUE

10 KVIACC
Ne HaumenoBanue Ko/muecTBo yacoB
OnekTpoHHbIe (UG pPOBbIE)
n/ pa3/ieJIoB U TeEM KoHTpo/ibHBIE IIpakTyecKkue
Bcero o0pa3oBaTe/bHbIE PeCypChl
n nporpaMmabi padoThI padoThI
bubmoreka IIOK
1 buonorus Kak HayKa 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
9 JKuBbIe CUCTEMBI U UX 9 bubmmoreka LIOK
HU3yueHue https://m.edsoo0.ru/863e6122
3 Buonorus knetku 2 0.5 Bubmiotexa OK
https://m.edso00.ru/863e6564
4 Xumunyeckas 10 1 bubmoreka LIOK
opraHusaLys KJ1eTKu https://m.edsoo.ru/863e674e
5 CrtpoeHue U QyHKLUU 3 5 bubmoreka LIOK
KJIeTKH https://m.edso00.ru/863e6b72
OOMeH BellecTB U
6 rpeBpallleHre SHepruu 9 1 Bubmotexa IOK
pespain P https://m.edso00.ru/863e6b72
B KJIeTKe
HacnepncreenHast
bubmiorteka LJOK
7 nHopMaLys 1 9 0.5
. https://m.edsoo.ru/863e6870
peanu3anys eé B KJieTKe
3 JKU3HeHHbIN LUK 6 1 bubmiorteka LJOK
KJ/IeTKU https://m.edsoo.ru/863e6d5c
9 Ctpoenue u GyHKLUA 17 1.5 bubmiorteka LJOK




OpraHusMoB https://m.edsoo.ru/863e6e88
Pa3smMHoO)XeHUe u
10 8 1.5
pa3BUTHE OPraHU3MOB
['eHeTrika — HayKa O
bubmiorteka LJOK
Hac/1e/ICTBEHHOCTH U
11 AMEHUHBOCTI 2 0.5 https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c¢
OpraHu3MoB
1 3aKOHOMEePHOCTHU 10 1 Bubmoteka LIOK
Hac/1eCTBeHHOCTH https://m.edsoo.ru/863e766¢
13 3aKOHOMEpPHOCTH 5 1 bubmoreka LIOK
W3MEHUUBOCTU https://m.edsoo.ru/863e7c98
Bbub OK
14 I'eHeTHKa uesioBeKa 3 0.5 nbmorexa L
https://m.edsoo.ru/863e7aae
b K
15 CeJsiek1jusi OpraHM3MOB 4 1 nbmmorexa [0
https://m.edsoo.ru/863e7dc4
BuotexHonorus u
bubmiorteka LJOK
16 CUHTeTUuUecKas 4
https://m.edsoo.ru/863e796e
ouonorus
bub OK
17 Pe3epBHOe BpeMmst 1 nommorexa L
https://m.edsoo.ru/863e796e
OBIIEE KOJIMYECTBO
m 102 13

YACOB I10 I[TPOI'PAMME




11 KJIACC

Ne HaumeHoBaHue Konn4yecTBo yacoB
OnekTpoHHbIe (UG pPOBbIE)
n/ pa3/ieJIoB U TeEM KoHTpo/ibHBIE IIpakTyecKkue
Bcero oOpa3oBaTe/IbHbIE PecypChl
n NporpamMmabl padoThI padoThI
3apoXkJieHue 1 pa3BUTHe
P P bubmiorteka LJOK
5BOJIFOL[MOHHBIX
1 HDeCTABCHMI B 4 https://m.edso00.ru/863e6122
PeA https://m.edsoo.ru/863e632a
Ouosiorun
9 Mukpo3BotoLys U eé 14 5 Bbubmoteka LIOK
pe3yJ/bTaThbl https://m.edsoo0.ru/863e6122
3 MaKpo3BOIIOIUS U eé 5 bubmmoreka LIOK
pe3yJbTaTel https://m.edsoo.ru/863e6564
[Ipoucxoxzaenve u
P A bubmiorteka LJOK
4 pa3BUTHE )XU3HU Ha 15 1.5
https://m.edsoo.ru/863e674e
3eme
[Tpoucxoxnaenuve
P A bubmiorteka LJOK
5 yesioBeKa — 10 1
https://m.edsoo.ru/863e6b72
aHTpPOIIOTreHe3
JKOoJIoTHSI — HayKa O
B3aMMOOTHOILIEHUSIX
5 OpPraHu3MOB U 3 0.5 bubnuoreka LIOK
Ha/[OpraHN3MeHHbBIX ) https://m.edsoo.ru/863e6b72
CUCTEeM C OKpYy’KaroLen
cpenou
7 Opranusmel 4 cpefa 9 1.5 Bbubmoteka LIOK




YACOB I10 I[TPOI'PAMME

obuTaHus https://m.edso0.ru/863e6870
3 JKO0JIOTUsl BUJ0B U 9 0.5 bubmmoreka IIOK
TIOMY /AL ' https://m.edsoo.ru/863e6d5¢
OK0JI0THs1 COOOITIeCTB.
bubmoreka IIOK
9 JKoJIorhyecKue 12 0.5
https://m.edsoo.ru/863e6e88
CUCTEMbI
10 Buocgepa — rinobansHast 5 Bbubmoteka LIOK
3KOCHCTeMa https://m.edsoo.ru/863e6ff0
1 YesioBek u 5 bubmoreka LIOK
OKpy’Karollias cpefia https://m.edsoo.ru/863e716c
12 Pe3epBHOe Bpems 8 Bubmmorexa [JOK
https://m.edsoo.ru/863e766¢
OBLIEE KOJIMYECTBO
- 102 7.5




ITPOBEPAEMBIE HA EI'3 110 bBMOJIOI'M TPEBOBAHUSA K PE3YJ/IBTATAM OCBOEHUSA
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBI CPEJHEI'O OBIIIET'O OEPA30BAHUS

Kop nnpoeepsiemoro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUs K MPeMETHHIM pe3y/IbTaTaM 0CBOeHHsI OCHOBHOI 00pa3oBaTe/IbHOM
NMpoOrpaMMbI Cpe/Hero ooInero oopa3oBaHus

CchopMHUPOBaHHOCTB 3HAHWH O MeCTe U PO OHMOJIOTUH B CUCTEMe eCTeCTBeHHBIX HayK, B ()OPMUPOBAHUM
COBPEMEHHOM eCTeCTBeHHOHAYyYHOW KapTHWHbI MHpa, B TM03HaHWM 3aKOHOB MPUPOAbl U PpeLIeHUU
JKU3HEHHO Ba)KHBIX COLIMATIbHO-3THUECKUX, SKOHOMUYECKUX, YKOJIOTUUeCKHUX TPo0J/ieM ue/ioBeuecTBa, a
TakKe B pelleHHWH BOMPOCOB paljMOHAJbHOTO TMPHPOJOIO/Ib30BaHUS, B (POPMUPOBAHUU L|€HHOCTHOTO
OTHOIIIEHUS K TIPUpO/ie, 00I1IeCTBY, Ye/IOBEKY; O BK/IaJle POCCUHCKUX M 3apyOeXXHBIX YUEHBIX — OMOJ/IOTOB B

pa3BUTHE OMOIOTHUH

Bnamenre cucteMoll 3HaHMM 00 OCHOBHBIX MeETOZAX HAYYHOTO TI03HAHWsSA, WCIOIb3YeMbIX B
OMO/IOTHUECKHX HCC/Ie0BaHUSX >KUBBIX OOBEKTOB M JKOCHCTEM (OMUCaHWe, U3MepeHHue, TPOBeJeHHe
HabJsroieHnH); criocob6amMu BBISIBJIEHHUST M OL[eHKH aHTPOTIOT€HHBIX U3MEHEHHUH B TIPUPO/IE.

YMeHUe BbIIBUTaTh THIOTe3bl, MPOBEPATb WX SKCIEePUMeHTalbHbIMUA CpeACcTBaMU, (HOpMYIUpys Liefb
WCC/eIoBaHUs], aHA/IM3MPOBATh MOJIyueHHbIe Pe3yJ/bTaThl U ie/1aTh BbIBOJBI.

BrisiBieHre 3aBUCHMOCTU MEX/y UCC/IelyeMbIMU BeJTMUMHAMU, 0ObsICHEHHe TTOTyYeHHbIX Pe3y/IbTaToB U

(hopMynrpoBaHUe BbIBO/IOB C UCIOb30BaHUEM HayUHbIX TTOHSTUM, TEOPUM 1 3aKOHOB

YMeHve BaJieTb CHUCTEMOW OWOJIOTMUECKUX 3HAHWM, KOTOpas BK/IIOUAET: OCHOBOIIOJIAraroliye
O1oIOrMUecKre TePMUHBI U TIOHATHS (JKH3Hb, K/IETKA, TKaHb, OPTraH, OpPraH|u3M, BUJI, TIOMYJISLMs, SKOCUCTEMA,
OuorieHo3, 6woctepa; mMeTabomM3M, rOMeoCTas, K/I€TOYHbIE WMMYHWUTET, OHOCHHTe3 Oesika, OMOIOMMEpH,
JTMCKPETHOCTb, camMoperyJIsiLys, CaMOBOCITPOM3BE/IEHHE, HAC/Ie[ICTBEHHOCTb, V3MEHUUBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouonornyeckue Teopuu: KierouHas Teopusi T. IlIBanna, M. IlneiineHa, P. BupxoBa; KIoHaIbHO-




ceneKTUBHOro uMmyHuteta I1. Opmux, V.M. MeuHHKOBa, XpOMOCOMHasi TeOpUs Hac/ae[CTBeHHOCTH T.
MopraHa, 3aK0H 3apojsbiieBoro cxoacrsa K. bapa, spomtonionHas Teopusi Y. lapBuHa, CUHTeTUYeCKast
TeOpHs 3BOJTIOLIUU, Teopust aHTporioreHe3a Y. /lapBuHa; Teopusi 6uoreorjeHo3a B.H. CykauéBa; yueHue
H./. BaBunoBa 0 1ieHTpax MHOroo0Opa3uisi ¥ TMPOUCXOXKIEHHs KYJbTYPHBbIX pacTeHWi, yueHue A.H.
CeBepI1j0Ba 0 MYTSX W HAlIPaB/IEHUSX SBOJTIOLMH, yueHre B.M. BepHazckoro — o 6uocdepe);

3aKOHbI (efMHOOOpa3usi TIOTOMKOB I1€PBOTO TIOKOJIeHHWs, pacIIielieHusi TPU3HAKOB, HEe3aBHCHUMOTO
Hac/ieJoBaHUs MprU3HaKoB ['. MeHens; cLernieHHOro HacyieJoBaHys IPU3HAKOB U HapYLLEeHUs CLerJIeHUs
reHoB T. MopraHa; romoJioTUUeCKMX PsIOB B Hac/leJCTBeHHOM wu3MeHurnBocTd H.M. BaBunoga;
reHeTUueckKoro paeHoBecust J[k. Xapau u B. BaitHOepra; 3apogpiimieBoro cxozactBa K. bapa;
ouoreHeTnueckuii 3akoH O. ['ekkessa, . Mrosnepa);

MIPUHLHUIIBI (UACTOTHI FaMeT, KOMIIJIEeMEeHTapHOCTH);

npaBusa (MuHuMyMma FO. JInbrxa, 5K0/I0rHUeCcKOM MUpaMubl uncesi, 6MoMacchl U SHepTrun);

runoTe3sl (KoauepBatHoi A.UM. OmapuHa, nepBuuHoro OymeoHa [Ik. XomnjeliHa, mukpocdep C. dokca,

pubosuma T. Uek)

YMeHue peliath MOUCKOBbIE OMOOTUUYECKHe 3a/laud; BBISB/ISATH TMPUUUHHO-CJIE/ICTBEHHBIE CBSI3U MEXIY
HCC/IelyeMbIMU OHOIOTHUECKUMU OOBEKTaMH, TPOLIECCAMH W SIB/IEHUSIMU; JIe/1aTh BBIBOZBI M TIPOTHO3bI Ha
OCHOBAHWU TOTyYeHHBIX Pe3y/IbTaToB,;

COCTaB/ISITh TEHOTUMUUECKWe CXeMbl CKpelLUBaHWSl [JIs1 pasHbIX TWIIOB HAC/IeIOBaHUSl TIPU3HAKOB Y
OpraHu3MOB, COCTaB/ISITb CXeMbl IepeHoca BeleCTB U SHEePrUU B 3KOcUcTeMax (Lieru MUTaHus, MUILLEeBbie

CeTH)

YMeHve ycCTaHaB/IMBaTh B3aUMOCBSI3M MEX[y CTPOeHHeM M (PYHKLMSIMU: OpPraHOW/IOB, K/JIeTOK pa3HbIX
TKaHel, opraHaMu M CHCTeMaMHu OPraHOB y pacTeHWM, )KUBOTHBIX U UesioBeKa; MeXX/y 3TariaMu oOMeHa
BeIIleCTB; 3TaraMu KJeTOUHOr0 LIMK/Aa W >KU3HEHHBIX LIMK/JIOB OPraHW3MOB; 3TariaMu 3MOPHOHATBLHOTO

pa3BUTHs; TEeHOTUNIOM U (eHOTHIIOM, (eHOTUIIOM U (hakTopaMu Cpefibl OOWTaHWs; MpPOLIeCCaMHU




3BOJIIOLIMH;  OBW)KYILIWMMH  CH/IdMHM  daHTPOIIOre€He3d; KOMIIOHEHTaMH  pPd3/IMYHBIX J3KOCHUCTEM U

MpUCIIocob/ieHUsIMUA K HUM OPTaHHu3MOB

YMeHUe BbIZIeJISITh CyllleCTBeHHbIe TTPU3HAKHU:

CTPOEHUSI BUPYCOB, KJIETOK MPOKapHUOT M 3yKapHOT; OJHOK/IETOUHBIX U MHOTOK/IETOUHBIX OPraHU3MOB,
BU/IOB, OHOTeOI[eHO30B, KOCUCTEM U OHOCGhEpbl; CTPOEHHSI OpPraHOB M CHCTEM OpPraHOB pPAaCTEHUH,
JKUBOTHBIX, UeJIOBeKa; TIPOL[eCCOB >KW3He/esATebHOCTH, TPOTeKaloluX B OpraHu3Max pacTeHHH,
JKUBOTHBIX U 4YesioBeKa; OMO/IOrMuecKrx TMpoleccoB: oOMeHa BellecTB (MeTabou3Mm), uHGOpMau U
npeBpallleHus] YHepruu, OpoXKeHusi, aBTOTPO(HOr0 U reTepoTpOGHOr0 THUIIOB MUTaHUS, (GOTOCUHTE3a U
XeMOCHHTe3a, MHTO3a, Mei03a, rameToreHe3a, »>MOpUOreHe3a, I1OCTIMOPHUOHATBHOTO Pa3BUTHS,
pPa3MHOXKeHHUsl, WHIWBUAYanbHOTO Ppa3BUTUS oOpraHu3Ma (OHTOTeHe3a), B3aUMO/IeHiCTBUSI TeHOB,
reTeposuca; AeWCTBUN HCKYCCTBEHHOTO OTOOpa, CTaOW/IM3MPYIOIIero, ABMXKYILETO W pa3phIBAIOIIEro
€CTeCTBEHHOTO 0TOOpa; a/yIoNaTpUUecKoro ¥ CUMITaTPUUYeCKOTO BU[000pa30BaHKs; BIUSHUS JIBIDKYILUX
CW/I SBOJIOIMM Ha TeHOMOHH TMOMyJALWY; TPUCTOCOBJeHHOCTH OpraHUu3MOB K cpefie oOuTaHUS,

uepeaoBdHUA HaHPaB]IeHI/Iﬁ 3BOJIFOLIMH; KPYTOBOPOTA BEIECTB U MMOTOKd SHEPTUH B SKOCUCTEMAX

CchopMUPOBaHHOCTh YMEHHUsI BBIENATh CYIIECTBEHHbIE TIPU3HAKKW BUPYCOB, K/IETOK TMPOKApUOT U
9YKapHOT; OZHOK/JIETOUHBbIX W MHOTOK/JIETOUHBIX OPraHW3MOB, BHIOB, OHOreOI[€HO30B M 3KOCHCTEM;
0coOeHHOCTH TIpOIlecCOB 0oOMeHa BeIeCTB W TMpeBpallleHHsi SHepPruM B KieTKe, (HOTOCHHTE3a,
TJIaCTUYECKOTO U YHEepPreTHueckoro obMeHa, XeMOCHHTe3a, MUTO3a, Mei03a, OTJIOOTBOPEeHNsI, Pa3BUTHS
Y Pa3MHOXKEHUS, WHWBH/yaJbHOTO DPa3BUTHs OpraHu3Ma (OHTOreHe3a), OOpnOBI 3a CyII|eCTBOBaHME,
ecTecTBeHHOTo 0TOOpa, BH000pa30BaHusl, TIPUCIIOCOOIEHHOCTU OPraHW3MOB K Cpefie 00UTaHUSI, BIUSHUS
KOMIIOHEHTOB 3KOCHCTeM, aHTPOTIOT€HHBbIX W3MEHeHW B 3KOCHCTeMaX CBOeH MeCTHOCTH, KPyroBOpOTa

BeIlleCTB U NpeBpallleHus S3Hepruu B buocgepe

YMeHHe WCTOMb30BaTh COOTBETCTBYHOLME apryMeHThI, OMOJIOTHUeCKYI0 TEePMHUHOJIOTUI0 U CHUMBOJIUKY

AJI NOKa3aTe/IbCTBd POACTBA OPraHU3MOB PA3HBIX CUCTeMATUUYECKHUX I'DYIII; B3aUMOCBA3HW OPraHM3MOB U




cpezbl 0OUTaHUs; eUHCTBA Ye/loBeueCKHX pac; HeoOX0AWMOCTH 3[0poBoro obpasa »KU3HHU, COXPAHEHUs

pa3Hoo0pa3usi BUJIOB U SKOCUCTeM KaK yC/I0BHS COCYIIIeCTBOBaHUS TIPUPO/bI M UeIoBeueCcTBa

YMeHMe KpWUTUUECKU OLieHHBaTb HH(OpMalyio OHOIOrMueckoro CoJiepyKaHusi; WHTepIIpeTUpPOBaTh
3TUYeCKHe acleKTbl COBPeMeHHBbIX UCCAe[oBaHMA B OWO/MOrMM, MeAWLMHe, OHOTEXHOJIOTHH;
paccMarpuBaTh ryiobanbHble SKOIOTHUecKre pobieMbl COBPeMEeHHOCTH, (JOPMHUPOBATH TI0 OTHOLIEHUIO K

HUM COOCTBEHHYIO TIO3ULIUIO




INEPEYEHD 3JIEMEHTOB COJEPXAHWSA, ITPOBEPAEMBIX HA EI'D I1O BU1OJIOT'HN

Kopa

IIpoBepsieMblii 3/71eMeHT CO/iepKaHUsA

buonorus Kak HayKad. JKuBble cHCTeMBI U UX n3yyeHue

1.1

CoBpemeHHasi O10JI0THsT — KOMILJIEKCHast HayKa. brosiornyeckre Hayku U M3ydaemble UMU 1Tpo0/ieMbl. DyHAaMeHTaIbHbIe,
TIPUK/Ia/IHbIe U TIOUCKOBbIe HayUHble UCC/IeZIOBaHUS B OHOJ/IOTUH.

3HaueHue OWOMOTMH B (POPMHUPOBAHWM COBPEMEHHOW €CTeCTBEHHO-HAayuHOW KapTHHbI Mupa. IIpodeccuu, cBsizaHHbIE C
Ouosiorveit. 3HaueHWe OWOJOTMM B TIPAKTUYECKOM [IeATeNbHOCTH 4Ye/ioBeKa: MeJUIMHe, CeJIbCKOM XO35HCTBe,

TPOMBIILJIEHHOCTH, OXpaHe NPHUPOJbI

1.2

JKuBble cucTeMbl Kak mpeAMeT H3ydeHusi Ouwionornu. CBOKMCTBAa JKUBBIX CHUCTEM: €QUHCTBO XWMHYECKOTO COCTaBa,
JUCKDETHOCTb U  LIeJIOCTHOCTb, CJIO)KHOCTb W YIOPSII0OUEHHOCTb CTPYKTYDbI, OTKPBITOCTb, CaMOOpraHU3alus,
CaMOBOCIIPOM3Be/leHHe, pa3/ipa)XUMOCThb, U3MEHUHMBOCTb, POCT U pa3BUTHE.

YPOBHM OpraHu3aliy >KMBbIX CUCTEeM: MOJIEKY/IIPHBIM, K/1eTOUHbIN, TKaHeBbIM, OpraHW3MeHHbIN, MONYJISLHOHHO-BH/J0BOM,
9KOCHCTeMHBIN (OHoreorieHOTHUeCKuUH), OuocdepHbiid. [Iporiecchl, TMPOUCXOAAIIME B JKUBbIX cuUcTeMaxX. OCHOBHBIE

MpU3HaKu »KUBOro. 2Kr3Hb Kak ¢opMa CyI11eCTBOBaHUS MaTepUU

1.3

Mertozbl Ouosiornyeckoit Hayku. HabsrozeHve, w3MepeHHWe, SKCIIEDUMEHT, CHCTeMaTrh3alusi, MeTaaHaiu3. [loHsTHE O
3aBUCHMOIN M He3aBUCHMMOW mnepemeHHoW. [TnaHupoBaHue sKcriepuMmeHTa. [locTaHoBKa U mpoBepka rumorte3. Hynepas
ruriote3a. IloHsiTUe BLIOOPDKM W eé I0CTOBEpHOCTh. Pa3bpoc B Ouojorvueckux pAaHHbIX. OIeHKa [JOCTOBEPHOCTH

MOJIyU€HHBIX pe3y/ibTdTOB. HpI/I‘—II/IHbI HNCKa)KE€HHW pe3y/IbTaTOB SKCIIEDUMEHTA. IToHsITHMe CTaTUCTUUECKOIO TecTa

KneTka Kak Ovosiornueckas cucteMa

2.1

Knerka — cTpyKTypHO-(yHKLIMOHa/IbHAs eMHUIA KUBOTO. VlcTopust OTKpeITHsS KieTKu. Pabotel P. I'yka, A. JleBeHryka.
Knertounas teopus (T. [lIBannH, M. IlneiigeH, P. Bupxos). OcHOBHbIE MOI0)KEHUS] COBPEMEHHOMW K/IETOYHOW TEOPUH.

MeTo B! MOJIEKY/ISIDHOM U KJIETOYHOW OMOIOTHH: MUKPOCKOIIHSI, XpoMaTtorpadus, 31eKTpodopes, MeTo/, MeueHbIX aTOMOB,




mvddepeHiManbHOe 1eHTpUdyTrUpoBaHye, Ky IbTUBUPOBaHKe K/IeTOK

XUMHUUeCKUM COCTaB KJIeTKHM. Makpo-, MUKpPO- U y/IbTPaMUKPO3/1eMeHThl. Bosa 1 eé posb Kak pacTBOpUTe/Is, peareHTa,
yuyacTue B CTPYKTYPHPOBAHHU KJIETKH, TeIUIOperysui. MuHepabHble BelljecTBa K/IeTKH, X Ouosornyeckas posb. Posb
KaTHOHOB Y aHUOHOB B KJ/IeTKe.

Buonornyeckue momumepbl. benku. AMMHOKHMCIOTHBIA cocTaB OenkoB. CTPYKTYpbl Oe/koBO# MoseKy/bl. [lepBruuHast
CTPYKTypa 0Oesika, renTuAHas CBsi3b. BTopruuHas, TpeTUUHasi, YeTBepTUYHasi CTPYKTYphbl. [leHaryparusi. CBolcTBa GesiKOoB.
Knaccudukarus 6enkoB. bruonorunueckue ¢pyHKIuM 6e1K0B.

YrneBogpl. MoHocaxapuzpbl, AuWcaxapyfibl, OIArOCaxapuzbl M TMosMcaxapufbl. OOmMi miaH CcTpoeHUs M (PU3UKO-
XUMUYeCKUe CBOWCTBA yI/1eBo/j0B. brosiornueckre pyHKLUU yI/1eBOJOB.

Jlumuapl. T'uapodunbHO-ruApodoOHbIe cBolicTBa. Knaccudukanys nunupoB. Tpuriauiepubl, (GochoSUnmIbl, BOCKH,

> crepou/ibl. bruonornyeckue ¢yHkimy aunuzioB. OOiMe cBoWCTBa OMOMIOrHUecKUX MeMOpaH — TeKy4ecTb, CIIOCOOHOCTB K
CaMO03aMbIKaHHUIO, [TOTYIIPOHULIAeMOCTb.
HyxneuHossle kucinotel. JITHK 1 PHK. CtpoeHue Hyk/aeMHOBBIX KUCI0T. Hykneotugsl. IIpvHIMI KOMIIZIeMEHTapHOCTH.
[TpaBuno Yapradda. Ctpykrypa [JHK — nBoiiHas criupanb. MecToHaxoxzeHre U ouonornyeckue ¢yHkiyu [THK. Buabl
PHK. ®yukuuu PHK B KieTke.
Ctpoenue wMonekynbl AT®. Makpospruueckue cBsisu B Mosnekyne AT®. buonornueckue ¢dyHkiym ATO.
BoccTaHoBieHHbIe TepeHOCUMKH, UX PYHKLMHU B KileTKe. CekBeHrpoBanue [THK.
CTpykTypHass Ouosorusi: 6uoxumuyeckve U Ovodr3ryecKue HCCIeJ0BaHUS COCTaBa M TPOCTPAHCTBEHHOW CTPYKTYPbI
O6romMoeKy
Tunbl KeToK: 3yKapuoTHyecKasi U rpokapuotuueckasi. CTpyKTYPHO-(PYHKLIMOHAbHbIe 00pa30BaHus KITeTKU.
CTpoeHme MpoKapuoTHUecKoi kieTku. KierouHast cteHka Oakrepuii 1 apxeil. OcoOeHHOCTH CTPOeHHs reTepoTpodHON U
2.3 aBTOTPOGHOM NMPOKapUOTHYEeCKUX K/IeTOK. MecTo 1 poJib TIPOKapyoT B OUOLIeHO3aX.

Crpoenvie u GYyHKI[MOHMDOBAHWE JYKAPUOTUUECKOM KieTKU. [lna3marvueckass mMeMmOpaHa (ria3manemma). CTpyKTypa

M1a3MaTUYecKo MeMmOpaHbl. TpaHCIIOPT BelIeCcTB dYepe3 I7la3MaTHUecKyr0 MeMOpaHy: TmaccuBHbIN (auddysus,




obneruénnas quddy3usi), akTUBHBIM (TT€PBUYHBIM U BTOPUYHBIA aKTUBHBIM TpaHCHOPT). [ToyrnpoHuilaeMoCTb MeMOpPaHHI.
PaboTa HaTpuii-KaAMeBOro Hacoca. JHAOLMTO3: MUHOLMTO3, ¢arounTto3. JK3o1uTo3. KietouHas creHka. CTpyKTypa |
(YHKLUM KJIETOUHOM CTEeHKH PaCTeHui, TPUOOoB.

Luronna3ma. Ilurto3zosms. LuTtockener. [IBmkeHuwe LuTomyiasmbl. OpraHougpl KieTKu. OpHoMeMOpaHHBIE OpPraHOWZbBI
KJIeTKU: 3HAomIa3mMaruueckas cetb (OIIC), ammapat [ofb[pKd, IM30COMBI, UX CTpOeHHMe W (QYHKUUU. B3aumocBsisb
0JHOMeMOpaHHbIX OpraHoW/ioB KieTKd. CTpoeHHe TrpaHy/sIpHOTO peTuKysayma. CuHTe3 pacTBOpUMBbIX OenkoB. CHHTe3
KJIeTOUHBIX MeMOpaH. 'magkwii (arpaHy/sipHBIN) SHAOM/Ia3MaTHUeCKuid peTHUKYy/ayM. CeKkpeTopHas (YHKLHs arirapata
lonbaxu. TpancnopT BelleCTB B KeTke. Bakyou pacTuTeNnbHbIX KaeTok. KieTounslid cok. Typrop.

[TosnlyaBTOHOMHbIE OPraHOW/bI KJIETKW: MUTOXOH/JPUH, TUIaCTUBI.

CrpoeHvie U QyHKIIMM MUTOXOHJPUNA M TacTu. [lepBuuHble, BTOPUYHbIE W CJIO)KHBIE TJIACTUZBI (POTOCHHTE3UPYIOLUX
9yKapuoT. XJIOPOI/IacThl, XPOMOIJIACTHI, JIEMKOTJ/IACThI BBICLLIUX PACTEHUM.

HememOpaHnHbie opraHouzbl KieTku CTpoeHne u  (QyHKOMM HeMeMOpaHHBIX OPraHOMZOB K/IeTKH. Pubocombl.
MukpodunameHTel. MpiilieyHble KieTKHM. MUKpOTpyOouku. Krerounbni meHTp. CTpoeHWe W [IBIDKEHHE JKTYTUKOB U
pecHrYeK. MUKpPOTPYOOUKY LUTOT/Ia3Mbl. L|eHTprOIb.

Slnpo. Obonouka siapa, XpOMAaTHH, Kapyorla3ma, SAPBIIKHA, UX CTpoeHHWe W (YHKUUW. SlmepHbIN OeKOBbI MaTpPHKC.
[TpocTpaHCTBEHHOE pacro/ioyKeHne XpOMOCOM B MHTep(a3HoM sjipe. besiku xpoMaTlHa — THCTOHBI.

Knerounsie BKtoueHusi. CpaBHUTe/TbHAsI XapaKTePUCTUKA KJIETOK SYKapHOT (PacTUTe/TbHOM, )KUBOTHOU, TPUOHOI)
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AccuMunSIys ¥ IMCCUMUTISILIVSL — [IBé CTOPOHBI MeTabosim3Ma. Turbl oOMeHa BelecTB: aBTOTPO(HBIN U TeTepOoTPOdHBIHN.
Yuactre Kucnoposa B 0OMeHHBIX TIporieccax. DHepreTudyeckoe obecrieueHue KieTKu: mpeBpaijeHre AT® B oOMeHHBIX
nporjeccax. depMeHTaTUBHBIA XapaKTep peakluil KaeTouHoro MeTabomu3ma. PepMeHTHI, WX CTpPOeHHe, CBOWCTBA U
MexaHu3M JelictBus. KodepmeHtbl. OTivuvs (epMeHTOB OT HeOpPraHMueCKUX KarTaiu3aTopoB. beku-akTUBaTOpbl U
OenKu-UHrMOUTOPBI. 3aBUCUMOCTb CKOPOCTH (JepMEHTAaTUBHBIX PeaKlUii OT Pa3/IMUHbIX (PAKTOPOB.

[TepBUUHBIM CHUHTE3 OpraHWYecKuX BellecTB B KieTke. PorocuHTe3. Posib Xj0poriacToB B mpoiiecce (OTOCHHTe3a.

CgetoBasi 1 TeMHOBasi ¢a3bl. [IpoAyKTUBHOCTh (hOTOCHHTe3a. BiivsiHUe pa3ivuHbIX ()aKTOPOB Ha CKOPOCThb (DOTOCUHTE3a.




3HaueHue (POTOCHHTE3A.

XemocuHTe3. PasHooOpasue  OpraHM3MOB-XEMOCHHTETHMKOB:  HUTpU(ULMpyroie  OakTepuu, >kesne300aKTepuy,
cepobakTepru, BOJOPOHbIe OaKTeprH. 3HaueHHe XeMOCHHTe3a.

AnaspobHble opraHu3mbl. Bupabl Opoxenus. [TpogykTel OpojkeHMss W WX HCIO/Ib30BaHUE ue/loBeKOM. AHa’poOHbIe
MHKPOOPraHHU3MbI KakK 00beKThI 6MOTeXHOJ/IOTHH U BO30yAuTe N 60Ie3HeH.

A>spobHble opraHu3Mbl. JTarbl SHepretTuueckoro obmeHa. IlogrotoButenbHbld 3Tan. [mMkomus — 6GeckuciopojHoe
paclieryieHue TH0KO3bI.

Buonornyeckoe OKvc/ieHWe, WK K/IETOUHOe JbixaHHe. Posb MUTOXOHJpWI B mpoljeccax OMOIOTHYecKOro OKHC/IeHMUS.
Lyknmuueckne peakiyu. OkucnuTensHoe ¢ochopunupoBanue. [IpenmyiiiectBa a3po6HOro myTu obMeHa BelecTB Tepe[

aHa’poOHBIM. D((HeKTUBHOCTL IHEPreTHUeCKoro ooMeHa

2.5

Peakuii MaTpuUuyHOro CuHTe3a. [IpMHLMN KOMILJIEMEHTAapDHOCTA B peakLMsX MaTPUYHOro CuHTe3a. Peanusanus
HaceZicTBeHHON uHbopMalvu. ['eHeTHUeCKH KO, ero CBOMCTBa. TpaHCKpuIus — MaTpuuHbiii cuHTe3 PHK. [TpuHLuUIibI
TPAHCKPUILIMK: KOMIIJIeMEHTapHOCTh, aHTUIAapa/ie/lbHOCTb, AaCUMMETPUYHOCTb. TpaHC/IsILUs W e€ IJTarbl. YuacTue
tpaHcropTHbix PHK B GuocuHTe3e Gesika. YcinoBust 6uocuHTe3a Geska. KogupoBaHue amMMHOKWC/IOT. Ponb pubocom B
buocuHTese benka.

OpraHu3aiusi reHoMa y TIPOKapyvoT M 3YKapuOT. Perysnsiiusi akTUBHOCTH T'eHOB y TpOKapuoT. 'mrore3a omepoHa (.
’Kako6, K. MaHo). Peryisitiss 06MeHHBIX TIPOL[eCCOB B K/ieTKe. KneTouHblli ToMeocTas.

Bupychl — Hek/leTouHbIe (POPMBI )KU3HU M 00J/MTraTHBIe Tlapa3uThl. CTpOeHHe TIPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB,
bakTeprodaros.

BupycHble 3ab607eBaHHS ueioBeKa, XXUBOTHBIX, pacteHuit. CITV I, COVID-19, coiuanbHble U MeJUI[UHCKHE TIPO0/IeMBI

2.6

KrneTounblii uK/I, ero repruopsl U peryssnus. MHTepdasza u Muto3. OcobOeHHOCTH MPOLeCCOB, MPOTEKAIIIMX B HHTepdase.
[ToaroroBka KieTKW K JeneHuto. [IpecuHTeTHueckri (TIOCTMUTOTHYECKWM), CHHTETUYECKMM W TOCTCUHTETUYECKUI
(MpeMUTOTHYEeCKUI) Tepuobl MHTEP(da3bI.

Matpuuneli cunte3 [JHK — perumkanms. [Ipunomns! permkaimu [JHK: KoMIieMeHTapHOCTb, ITOTYKOHCEPBAaTHBHBIN




CHHTE3, aHTUMNapaieJibHOCTh. MexaHu3M pervinkaiuu JHK. Xpomocomel. CTpoeHre xpoMocoM. TesioMepsl ¥ Tesiomepasa.
XpOMOCOMHBINM HAaOOp KJIETKH — KapUOTHUIL. [IUMIOUAHBIN U TaryIouAHbIN Habopbl XpoMOCOM. I'0OMOJIOTHYHBIE XPOMOCOMBI.
ITooBbIe XpPOMOCOMBL.

Henenue knetku — MUTO3. CTaZiMM MUTO3a U INIPOUCXOAALIMe B HUX IMpoLecchl. Tumnsl Mmuto3a. KaprokuHes U LJUTOKUHE3.
buonornueckoe 3HaueHWe MHTO3a. Perymsiivs MUTOTHYECKOTO LMK/Ia KjieTku. [Iporpammupyemasi KjaeTouHasi Tubesib —
arionTo3.

cDyHK]_[I/IOH(':UII:H{:UE[ reHOMHKd

3 OpraHu3M Kak Oroioruueckast CicreMa
OpHOKIeTOYHbIe, KOJIOHUAIbHbIe, MHOT'OK/IeTOYHbIe OPraHW3Mbl U MHOIOTKaHeBble OPraHU3MBl.
®dopmbl pa3MHOXKEHHsI OpraHW3MOB: Oecriosioe (BK/IIOYasi BereTaTMBHOE) W T0JI0Boe. Buapl 6ecrosioro pa3MHOXeHUs:
TOYKOBaHUe, CTIOPYJISLUS, PparMeHTalvs, KIOHUPOBaHUe.
[TonoBoe pa3mHoO)XeHUe. [lo/ioBble K/IeTKH, WIM rameThl. Meiio3. Ctaauu Metbio3a. IloBeseHre XpoMOCOM B Meiio3e.
Kpoccunrosep. buosornueckuii CMbICI Melo03a M TOJI0OBOrO Tpouecca. Melo3 M ero MeCTO B JKU3HEHHOM LMKJIe
OpraHu3MOB.
[Mpen3apoapiieBoe pa3BuTHe. I'ameToreHe3 y >XUBOTHBIX. [TooBbie >kesie3pl. OOpa3oBaHMe W Pa3BUTHE TOJIOBLIX KJIETOK.
31 CrniepmaToreHe3 U ooreHe3. CTpoeHHe IOJIOBBIX KeTOK. OruiooTBOpeHHWe YW 3MOpUOHA/TBHOE pa3BUTHE >KUBOTHBIX.

CriocobbI 0T/I0/I0TBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHoreHe3.

VHuBUyanbHOe pa3BUTHe OpraHu3MoB (oHToreHe3). CTauu SMOproreHe3a >KMBOTHBIX (Ha TpuMepe JISryiiku). [IpobsieHue.
Tunbl gpobienust. OcobeHHOCTH APOo0JIeHNsT MIEKOTTUTAIOIMX. 3apPO/bIILIeBble JTUCTKU (TacTPy/IsLUs). 3aK/iaZika OpraHoB U
TKaHel W3 3apOJbIIIEBBIX JIMCTKOB. B3auMHOe BJ/IMSIHME uyacTel pa3BUBAIOIIErOCs 3apofpliia (3MOpHoHaIbHasT WHIYKLIVS).
3ak/ajiKa TulaHa CTPOeHMUsl )KUBOTHOTO KaK pe3y/ibTaT hepapXxuueckux B3auMOJeNCTBUl reHOB. BivsiHve Ha SMOpHOHaIbHOE
pa3BUTHE Pa3/IMUHbIX ()aKTOPOB OKPY Karoleil Cpe/ibl.

Poct u pa3Butue kuBOTHBIX. [TocTamMOproHaneHbI iepuos. [IpsimMoe 1 Hempsimoe pa3ButHe. Pa3Butie ¢ Mmetamopo3oM y

0eCIt03BOHOYHBIX M II03BOHOYHBLIX JKMBOTHBIX. BHOIOrMueckoe 3HaueHHe npsAMOro W HEIpAMOro pda3BUTHA, HX




pacripocTpaHeHyde B mpupoge. Tumbl pocTa >KMBOTHBIX. PakTOpbl pery/slyyd pocTa >KUBOTHBIX M uesnoBeka. Crasum
NOCT3MOPHOHAILHOTO Pa3BUTHS Y KUBOTHBIX U UesioBeKa. [1epro/ibl OHTOreHe3a uesioBeKa.

Pa3mHO)XeHMe U pa3BuTHe pacteHuid. ['ameTodut u criopodut. Meiio3 B )KM3HEHHOM LIMK/Ie pacTeHuii. OOpa3oBaHMe CIiop B
rporecce Melo3a. ['amertoreHes y pacreHui. OnofOoTBOpeHMe U pa3BUTHe pAaCTUTebHBIX OpraHusMoB. [IBoliHOe
OI/IOIOTBOPEHME Yy LIBeTKOBBIX pacTeHMid. OOpa3oBaHue M pasBUTHe ceMeHU. MexaHU3Mbl DeryssiiuM OHTOreHe3a y

pacTeHul 1 XKUBOTHBIX

3.2

I/ICTOPI/IH CTaHOBJIEHUSA W DA3BUTHA T'€HETHUKH KdK HAYKH. OCHOBHBIe TeHeTUUYeCKHe MOHITUS U CUMBOJILL. I'OMOIOri4HbIe
XPOMOCOMEI, dJ/ljIe/IbHbIE T€HbI, a/JIbTepPHATHBHbLIE IIPH3HAKU, ,E[OMHH&HTHBIﬁ n peHeCCHBHbIﬁ IMMPpHU3HAK, I'OMO3UIO0Ta,
rerepo3snroTa, 4YuCTasd JIMHUA, FI/I6PI/I,E[LI, reHOTHII, (l)eHOTI/IH. OcCHOBHEBIE METOJbl T'€HETHKM: FH6PHAOHOFHH€CKHﬁ,

L[I/ITOJ'IOI'I/I‘JECKI/II\/i , MOJIEKYJIHPHO-FEHQTI/I‘JGCKI/Iﬁ

3.3

MonHorubpuaHoe ckperyBanue. [1epBbiii 3akoH MeH/je/isl — 3aKOH eZJMHO00pa3ust THOPHU/IOB TIepBOTO MOKOJIeHus. [IpaBusio
JOMUHUPOBaHUs. BTopoli 3aKkoH MeH/ie/isl — 3aKOH pacilleTyIeH|s] PU3HAKoB. [IuTo/iornueckrie 0CHOBBI MOHOTHOPU/THOTO
CKpellMBaHus. ['UroTe3a YuCTOTHI ramer.

AHanu3upyolee ckpeljvBaHue. [IpoMeXyTOUHBIM XapakTep Hac/lelOBaHUs. PacieruieHre NpPU3HAKOB IPU HEMOJHOM
JOMHWHUPOBAHUU.

OurubpugHoe ckpellvBaHue. Tpetuii 3akoH MeHe/isi — 3aKOH He3aBUCUMOT'O Hac/ieIoBaHus MPHU3HAKoB. LluTonoruueckue
OCHOBBI IMTUOPHU/THOTO CKPEIVBAHUSI.

CueruieHHOe HacjefjoBaHue Tpu3HakoB. PaboTel T. Moprana. CiieryieHHOe Hacje/[0BaHWe TeHOB, HapyIlleHHe CIeryieHus
MeXZy reHaMu. XpOMOCOMHasl TeOpUs Hac/1e[CTBeHHOCTH.

leHeTuka mosia. XpOMOCOMHBIM MeXaHW3M OrpejiesieHusi 1ojia. AyTOCOMbI U TIOJIOBble XPOMOCOMBI. ['OoMOrameTHbI U
reTeporamMeTHbIN NoJ1. ['eHeTHUecKas CTPYKTypa MOI0BbIX XpoMocoM. HacnemoBaHue Npr3HaKoB, CLEI/IEHHBIX C TTOJIOM.
leHoTUIT Kak 1ieJIOCTHasi cucTema. [lnelioTpornusi — MHOXKeCTBEHHOe [eliCTBUe TreHa. MHOXXeCTBEHHBIM aJljie/Tu3M.

B3aumo/elicTBue HeasuiebHbIX TeHOB. KommyieMeHTapHOCTb. JnvcTas. [lonumepus

3.4

BBBI/IMO,E[EI‘/JICTBI/IE reHoTuIlla MW Cpeabl IIpH q)OpMI/IPOBaHI/II/I CI)EHOTI/IHEI. MN3mMeHUMBOCTh IMMPHU3HAKOB. KauectBeHHBIE ©




KOJIMUeCTBEeHHbIE MPY3HaKU. BH/ibl 13MeHUMBOCTU: HeHac/leICTBEHHas Y HaC/IeiCTBEeHHasI.

MoubukaioHHasi U3MeHUMBOCTb. Posb cpefpl B (opMHpOBaHUM MOAW(HKALMOHHOM W3MeHUMBOCTU. Hopma peakimu
Tipy3HaKa. BapualloHHbIM psif v BapualiMoHHast KpuBasi (B. MoranHceH). CBoiicTBa MOAM(UKAIIMOHHOW U3MEHUUBOCTH.
leHoTUMYecKasi W3MeHUMBOCTh. CBOWCTBA Te€HOTUIMMYECKOW W3MEHUMBOCTH. BHAbI T'eHOTUNMUECKOM W3MEeHUMBOCTU:
KOMOWHATHBHasI, MyTalL[IOHHAsI.

KombuHaTHBHasE 13MEeHUMBOCTL. Mei03 U T0JI0BOH TPOIecC — OCHOBAa KOMOHMHATUBHOM W3MEHUMBOCTU. Posib KOMOMHATHBHOM
M3MEHUMBOCTH B CO3/JaHUM TeHeTUUeCKOro pasHoo0pasus B Tipe/iesiax OIHOTO BU/A.

MyTalyoHHasi U3MeHUMBOCTb. BH/bl MyTaliuii: reHHbIe, XPOMOCOMHbIE, TeHOMHbIe. CIIOHTaHHbIe ¥ UH/YLIMPOBAHHbIE MyTaL[U.
SAnepHble U LUTOMUIa3MaTthyeckue MyTtald. CoMaThuyecKde U TI0/0Bble MyTalyu. [IpUuvHbBI BO3HUKHOBEHHSI MyTaLWil.
MyTareHbl U MX B/IMsSHHME HAa OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO TIporiecca. 3akOH T'OMOJIOTHUECKHX psOB B

HaCﬂe,Z[CTBEHHOﬁ N3MeHUYMBOCTHU (HI/I BaBI/IJ'IOB). BHeH,Z[epHaH HN3MEHUYMBOCTb M HAC/IeACTBEHHOCTDb

3.5

Kapuortun uenoBeka. MexayHapoJHasi IporpaMma MCC/Ie[JOBaHWsS T[eHOMa uejoBeKa. MeToAbl M3yueHUsl T'eHeTUKHU
ye/iOBeKa: TeHeaslorMuecKuil, OJIM3HELOBbIM, I[UTOreHeTUUeCKU, TOMyISIMOHHO-CTaTUCTUUECKUM, MOJIeKYISIPHO-
reHeTu4eckuii. CoBpeMeHHOe orpe/ie/ieHre TeHOTUIIa: T0JIHOTeHOMHOe CeKBeHMPOBaHUe, TeHOTUITMPOBaHUe, B TOM UKCJIe C
nomorbto TT1IP-ananm3a. HacencrBeHHbie 3ab0sieBaHus yesioBeKa. ['eHHbIe M1 XPOMOCOMHbBIe 00Jie3HU uesioBeka. bosesHu
C Hac/IeJCTBEHHOW TIpe/lpacrio/io’KeHHOCTbI0. 3HaueHWe MeAULMHCKOM TeHeTUKW B TIpeJJOTBpAllleHuM U JieYeHUU

reHeTUYeCcKUx 3a0o/ieBaHuil yesioBeka. CTBO/IOBbBIE K/IETKU

3.6

JomecTukauys v cesekLus. 3apoXkeHve CejleKLuu U goMecTukauyu. Yuenue H.J. BaBuioBa o LjeHTpax MPOUCXOXKAEHUs U
MHOrooOpasusi Ky/JbTYPHbIX pacTeHuii. Posb cesieKiuM B CO3/[aHUM COPTOB PAaCTeHWi W TMOpoj >KUBOTHBIX. CopT, TOpOJa,
1ITaMM. 3aKOH T'OMOJIOTMYeCKHX PSiZIOB B Hac/le[CTBeHHOM n3MeHuMBoCcTH H.M. BaBuioBa, ero 3HaueHue [/ CeleKLMOHHOM
paboThL

MeToapl CeneKI[MOHHOM paboThl. VCKycCTBeHHBIM OTOOpP: MacCOBBIM W WHAWBUAYa/IbHBIM. OTarbl KOMOWHAI[MOHHOMN
cesieKuM. VicmibITaHue MPOU3BOAUTENeN TI0 TTIOTOMCTBY. OTOOD 110 TeHOTHUITY C IMOMOIIBIO0 OLleHKH (PeHOTHIa MOTOMCTBA U

0TOOp TI0 TeHOTHUITY C MOMOILIbI0 aHanmm3a JHK.




VcKyccTBeHHBIN MyTareHe3 Kak MeTo[ CeleKIIMOHHON paboThbl. PaialliOHHBIA U XUMUYECKUM MyTareHe3 Kak MCTOYHHMK
MyTal[iil y KyJbTypHBIX ()OpM OpraHu3MoB. VIcriosib30BaHHe TeHOMHOTO pe/lakTHPOBaHUs M MeTO/I0B PeKOMOMHAHTHBIX
JHK a5 monydeHust UICXOAHOT0 MaTepurasa JJjisl CeJIeKLUH.

[MosyueHue mo/mIuIon10B. BHyTprBHIOBas TMOpUM3aliust. BIM3KOpoCTBeHHOEe CKPeIMBaHKe, WM UHOpUauHT. HepoacTBeHHOE
CKpellBaHue, Wik ayTOpuUHT. ['eTepo3uc 1 ero rpyuumHkbL Vcronb3oBaHre reTepo3uca B cenekimu. OtaanéHHas rubpuamusariysi.

I[peoposneHyie OeCTIOANS MEKBHIOBLIX THOPHIOB. [I0CTH)KEHUS CeTeKIN PACTEHUI 1 )KUBOTHBIX

3.7

OOBEKTBI, UCTIO/Ib3yeMble B OMOTEXHOJIOTHH, — K/IETOUHbIe M TKaHeBble KY/IbTYPbl, MUKDOOPTaHU3MbI, UX XapaKTepUCTHKA.
TpaaviioHHass OMOTeXHOJIOTUS: X/eboreueHye, MoJiyueHre KUC/IOMOJIOUHBIX TTPOAYKTOB, BUHOe/e. MUKPOOUOIOrHueCKUiA
cuHTe3. OO0BEKTbI MUKPOOMO/IOTMUECKUX TeXHOIOTHH. TTpon3BoACTBO Oeslka, aMUHOKUC/IOT U BUTaAMHUHOB. VICKYCCTBEHHOE
OMJ10I0TBOpeHre. PEKOHCTPYKIUS SIMLIEK/IETOK M KJIOHMPOBaHKE XKUBOTHBIX. MeTo/ TpaHCTIaHTaL[UK sifiep KIeTOK.

XpomMocoMHasi U TeHHasi WHXeHepus. VICKyCCTBEeHHBI CHHTe3 reHa W KOHCTpPyMpOBaHHe peKoMOuHaHTHBIX [THK.
HocTkeHUsT W TIePCIIeKTUBbI XPOMOCOMHON W TeHHOW WH)XeHepud. MeauiuHCKHe OuoTexHOMorud. Vcrmonb3oBaHue

CTBOJIOBBIX K/I€TOK

Cucrema u MHOFOO6P83H€ OpraHn4yeCckKoro Mupa

4.1

buonornueckoe pasHooOpasue opraHu3moB. CoBpeMeHHasi CUCTeMa OpPraHWYecKoro Mupa. [IpuHIMIBI KiaccubUKaiuu
opraHu3MoB. OCHOBHbIe CUCTeMaTHUYeCcKre TPYIIbl OPraHru3MOB.

Oco0eHHOCTH CTPOEHMSI U YKU3HeJesITelbHOCTH OJHOKJ/IETOUHBIX OpPraHu3MoOB. bakTepuu, apxeH, OJHOK/IETOUHbIE TPHOBI,
O/IHOK/IETOUYHbIe BOJIOPOC/IH, JApyrue mpoTUCTbl. KojoHuanbHble OpraHvM3mbl. [IBU)KeHHEe OJHOK/IeTOUHBIX OpPraHW3MOB:
amMéOOUTHOe, J>KIYTHKOBOE, pPeCHUYHOe. 3all[UTa y OJHOK/JIETOUHBIX OpPraHWu3MOB. Pa3gpaKMMOCTb y OIHOK/IETOUHBIX

OpraHmM3MOoB. TaKCHChI

4.2

MHoOrok/eTouHbsle pacteHusi. B3anMOCBSI3b yacTeil MHOTOK/IETOYHOTO OpraHusMa. TKaHM, OpraHbl M CHCTEMbl OpPraHOB
MHOTOK/IeTOYHOro opraHv3ma. OpraHusM Kak efuHoe 1enoe. TkaHM pacTeHWi. Tumbl pacTUTE/NbHBIX TKaHeu:
oOpa3oBaTesibHasi, TIOKPOBHasi, TIPOBOJsIIAsl, OCHOBHasi, MexaHWueckasi. OcoOeHHOCTH CTpoeHMs, QYHKUUN U

PacroJioKeHUs1 TKaHel B OpraHax pacTeHUU




4.3

BereraTrBHbIe U TeHepaTWBHbIe OpraHbl pacTeHU. PYHKI[MYM OpPraHOB M cHcTeM opraHoB. Kapkac pacteHuil. [IBrkeHue
MHOTOK/IETOYHbIX pacTeHWM: TPOMH3Mbl U HAcTWU. [lorsoljeHue BOAbI, YIJEKUC/IOTO rasa U MHUHeparbHbIX BelecTB
pacteHusiMU. [Ipixanue pacteHuit. Juddys3us ra3oB uepe3 MOBEPXHOCTb K/IeTKU. TpaHCIOPTHbIE CUCTEMbl PacTEeHUHU.
Brigenenue y pacteHuid. 3alydra y MHOTOK/IeTOUHbIX pacTeHuid. Kytukysa. CpecTBa MaCCUBHOW U XMMUYECKOU 3allUThl.
@OUTOHLU/IBI.

Pa3pa)xuMoCTh U pery/silysi y OpraHu3MoB. Pa3fpakKMMOCTb U perynslys y MHOTOK/IeTOUHBIX pacTeHWil. PocToBble

BelleCTBa U UX 3HaAUEHHE

4.5

MHorok/eTouHble >XUBOTHbLIe. B3aMOCBSI3b UacTeil MHOI'OKJIETOYHOT'O OpraHM3Mad. TKaHI/I, OpraHbl 1 CHCTEMBI OpPraHOB
MHOT'OKJIETOYHOI'O OpTrdaHH3Mad. OpFaHI/I3M KdK eIHrHOe IieJioe. I'omeocTas. TKaHU >KMBOTHBIX U UYejI0BeKa. THIbI )KUBOTHBIX
TKaHel: SMUTEe/INA/IbHAsA, CO€AVWHUTE/IbHAsA, MbIIIE€UHAs, HEPBHAs. OcobeHHOCTH CTPpO€HUH, q)YHKL[I/Iﬁ N PacCIioJIoXeHusa

TKaHel B OpraHax >XMBOTHBIX W Ye/IOBEKa

4.6

OpraHbl ¥ CHUCTeMbl OpPraHOB >XKUBOTHbIX. DYHKLIMM OpPraHoB M cucTtem opraHoB. Oriopa Tena opraHusMoB. CKejeTbl
O/IHOKJIETOYHBIX M MHOTOKJIETOUHBIX )KUBOTHbIX. Hapy>kHbIM ¥ BHyTpeHHUM cKesieT. CTPOeHNe U TUIIbl COeJUHEeHUS KOCTeM.
[BrKeHve MHOTOK/IeTOUHbBIX XUBOTHBIX. ITuTaHue KUBOTHBIX. [IUTaHVe MO3BOHOYHBIX KUBOTHBIX. [IpIXaHUe >KUBOTHBIX.
KoxxHoe abixaHue. YKabepHoe U IérouyHoe JbIXaHHe.

[pIxaHve TI03BOHOUHBIX >KUBOTHBIX. OBOJIIOLIMOHHOE YC/I0KHEHHWE CTPOeHUsl JIETKMX T03BOHOUYHBIX JKUBOTHBIX.
[pixaTesbHas chcTemMa 4YesioBeka. MexaHU3M BeHTW/IALIMU JIEFKUX y TNTUL, U MJIEKONMUTAKIMX. TpaHCIIOpT BellecTB Yy
opraHusmMoB. TpaHCIIOPT BelLecTB y )KUBOTHBIX. KpoBeHOCHas cucteMa U eé opradbl. KpoBeHOCHasl cucTeMa I03BOHOYHbBIX
>KUBOTHBIX. Kpyru KpoBooOpaiijeHusi. OBOJIIOLIMOHHBIE YC/IOXKHEHHsI CTPOeHHUsI KPOBEHOCHOM CHCTeMbl IMO3BOHOUHBIX
JKUBOTHBIX. BblJjesieHre y opraHusMoB. BoijeneHre y KUBOTHbIX. COKpaTuTe/ibHble Bakyo/u. OpraHbl BbiZeneHus. CBs3b
MOJIOCTA Tela C KPOBEHOCHOM U BbIIe/IMTENIbHOW CUCTeMaMHU. BrifesieHMe y MO3BOHOUHBIX >KUBOTHBIX. 3allUTa Yy
MHOT'OKJIETOYHBIX )XUBOTHBIX. [IOKPOBBI M X TPOU3BO/IHbIE.

Pa3gpakuMoCThb 1 pery/isiLusi y OpraHnu3mMoB. Pa3paKuMoCTb y OJJHOK/IETOUHBIX OPraHu3MoB. Takcuchl. Pa3gpaxuMocTb 1

pery/siLys y MHOTOK/IETOUHBIX pPacTeHUd. POCTOBbIe BelljecTBa M UX 3HaueHMUe.




HepBHasi cuctemMa u peduieKTOpHasi peryyslys y MHOTOK/IETOUHBIX >KMBOTHBIX. HepBHasi cucremMa U €& OT/esbl.
OBOJIOLIMOHHOE YC/I0XKHEHHEe CTPOeHUSI HEPBHOM CUCTEMBI Y )KUBOTHBIX.
Pa3paboTka anroputmMoB W mporpamMMm Ass 3¢¢deKTHBHOM (yHKLUMOHA/NBLHONW aHHOTAlMd TeHOMOB, TPAHCKPUIITOMOB,

MPOTEOMOB, MeTab0/IOMOB MUKPOOPTaHW3MOB, PaCTeHHM, )KUBOTHBIX 1 UeJIOBeKa

5 OpraHu3Mm yesioBeKa U ero 3/[0pOBbe
OpraHbl U CHCTeMbl OPraHOB uesoBeka. OT/esbl TOJIOBHOTO MO3Ta MO3BOHOUHBIX JKUBOTHBIX. Pediekc U pedieKTopHas
c 1 nyra. BesyciioBHble U ycioBHbie pedsieKchl. ['yMopanbHasi pery/siiusi U SHJOKPUHHAs CHUCTeMa >KUBOTHBIX U Ue/IOBeKa.
' JKesne3bl 3HAOKPUHHOM CUCTeMbl U UX TOPMOHBI. [lelicTBe rOpMOHOB. B3aiMOCBsI3b HEpBHOW W 3HAOKPUHHOW CHUCTEM.
'unoTtanamo-runogusapHas cucrema. Pediekc u pedriektopHas gyra. be3ycioBHbie U yC/I0BHbIE ped/ieKChI
3amura opranu3ma oT Oose3Heild. iMMyHHasi crcTemMa yesioBeka. KiieTOUHBINM ¥ r'yMOpaibHbI UMMYHUTET. BpoKIEHHBIH,
5o MPUOOPEeTEHHBIN CrielUpUuecKuii UMMyHUTeT. Teopust KIOHa/IbHO-CceleKTUBHOTO uMMmyHHTeTa (I1.Dpnux, ®.M.BepHer,
. C.ToHeraBa). BocnanuTe/nbHble OTBeTbl OpraHu3MoB. Poib BpOXAEHHOTO WMMMYHHTETa B Pa3BUTUU CUCTEMHBIX
3abo/eBaHUH
c 3 KpoBeHocHasi cucteMa ¥ eé opranbl. Cep/ilie, KpOBEHOCHBIE COCY/IbI U KpoBb. Kpyru KpoBooOpaiteHusi. PaboTa cepaiia u eé
' peryJisLys
£ 4 Hbixanue uesoBeka. [Iuddy3us ra3oB yepe3 IMOBePXHOCTh K/eTKU. [IbIxaTesbHasi CUCTeMa uYesioBeKa. JlbIxaTesibHast
' TIOBEPXHOCTh. Perynsius gpixaHusi. [pixaTeibHble 00bEMbI
ce [MuieBapuTesnibHasi  cucTemMa uesioBeka. OTjenbl  MUIlleBapUTeNbHOTO — TpakTa.  [IuilleBapuTe/ibHbIe  Kese3bl.
. BHyTpUIT0/I0CTHOE ¥ BHYTPUK/IETOUHOE TIHIIIeBapeHHe
c 6 [TokpoBbl U uX Tpou3BoAHbIe. OpraHbl BbifiesieHUsi. [Touku. CtpoeHue W (yHKIMOHMpOBaHWe HedpoHa. DuabTparus,
. cekpelLusi U 06paTHOe BcachiBaHMe KakK MeXaHW3Mbl paboThl OpraHoB BeiJesieHusi. O6pa3oBaHue MOUM y uesioBeka
5.7 [IBr>KeHMe yesioBeKa: MblilieuHasi cicteMa. CKe/leTHbIe MBIl ¥ MX pabota. CTpoeHre U TUTTbI COeMHEeHUsT KOCTel
6 Teopus 3BosroLMU. Pa3BUTHe X13HU Ha 3emiie




OBoyoLoHHast Teopusi Y. [apBuHa. [IpeAnochbliKM BO3HMKHOBEHUS JapBUHM3Ma. JKW3Hb M HayuyHas JesiTe/ibHOCTh Y.

HapBuHa.

6.1 [BrKyliijye cUiibl 3BOJIOLMHU BUZIOB 110 Y. JlapBUHY (BbICOKasi MHTEHCUBHOCTb Pa3MHOKE€HUSI OPraHM3MOB, Hac/le[iCTBeHHast

' M3MEeHUMBOCTb, O0ph0a 3a CyiriecTBOBaHMe, eCTeCTBEHHBIN U NCKYCCTBEHHBIN 0TOOP).

Odopmnenue cuHTeTHueckol Teopuu 3Bostolud (CTO). HeltpanbHas Teopusi 3BositolMu. CoBpeMeHHasi SBOJTIOL[MOHHAs
Ouosiorusi. 3HaueHe BOJFOLIMOHHON TeOprHu B JOPMHUPOBAHUM eCTeCTBeHHO-HAayYHON KapTHHBI MUpa
[Momynsausi Kak 37eMeHTapHas eguHHLIa 3Bositol[ui. CoBpeMeHHble MeTOZbl OLIEHKA T'eHeTHUeCKOro pa3HooOpasusi u
CTPYKTYpbl MOMNy/sLud. VI3MeHeHWe TreHO(OHJA TMOMYJSALMKA KakK 3/eMeHTapHOe 3BOJIIOLMOHHOe siBjieHWe. 3aKoH
reHeTuueckoro paBHoBecusi [)x. Xapau, B. Baitnbepra.
OnemeHTapHble (aKTOPBI (JBMIKYIIME CHJIBI) IBOJFOLMUA. MyTalnoHHbIN niporjecc. KomMOMHaTHBHAs M3MeHUMBOCTb. [Ipeiid
TreHOB — CJyuaiiHble HeHarlpaB/ieHHble W3MeHEeHWsl 4acTOT ajijened B monyasuusx. Jd@ekT ocHoBaTesns. Mwurpauuu.
W3osnsaius monynsituid: reorpaduyeckast (MpocTpaHCTBeHHas), brosioruueckas (pernpogyKTUBHast).
EcrecTBeHHBbI 0TOOpD — HampaBsiomui — (akrop 3Bosolu. DopMBI  eCTECTBEHHOTO O0TOOpa:  ABWKYILUH,
CTaOUIM3UPYIOIINH, pa3pbIBatOIUK (AU3pyNTUBHBIN). [Tos10BO# OTOOP.

6.2 [Tprcrocob/eHHOCTh OPraHM3MOB KakK pe3yJ/ibTaT MUKDPO3BOJIIOLIMU. BO3HMKHOBEHHWe TMPHUCIIOCO0/IeHU Y OpPraHHu3MOB.

Apomopto3bl U uanoazanTauu. [Ipumepsl TpuUcocobieHuit y opraHu3mMoB. OTHOCHTENTBHOCTh MPHUCIIOCOOIEHHOCTH
OpraHU3MOB.

Buz, ero kputepuu U CTPyKTypa. Bupoobpa3oBaHWe Kak pe3y/sbTaT MUKPO3BOMIOLMH. V30/sMs — KroueBod (hakTop
BUlooOpasoBanms. Ilyth u cmocobsl BuooOpa3oBaHMs: asuionaTpuueckoe (reorpaduueckoe), CHUMIIATPHUECKOe
(9KOJIOTHUECKOe), «MTHOBEHHOEe» (TIOUIIIONJU3aLiusi, Tuopuan3atys). uTeTlbHOCTb SBOJTIOLMOHHBIX ITPOLIECCOB.
MexaHu3Mbl (OPMUPOBAHMSI OUOIOTHYECKOT0 pa3HO00pa3susi.

Ponb 3BOMOLMOHHON OHOMOrMM B pa3paboTKe HAy4YHBIX METOZOB COXpaHeHWs1 Oropa3HooOpasus. MUKpO3BOMOLUS U
KO3BOJIIOLHS T1apa3sUTOB U MX X03sieB. MexaHu3Mbl OPMUPOBAHUST YCTOMUMBOCTH K aHTHOMOTHKAM M CrIocoObl OOpBOBI €

HeH




6.3

MeToapl M3ydeHHWsT MAaKpO3BOIOLMU. IlajeOHTO/IOrMUeCKUe METOAbI HW3yueHus 3BOJOIMHU. IlepexopaHbie (opmbl U
(buoreHeTHUECKUE PSZIbI OPTaHU3MOB.

buoreorpaduueckve MeToApl u3ydeHus IBomoruu. CpaBHeHue (Gopbl W (dayHbl MaTepUKOB W OCTPOBOB.
buoreorpaduueckue ob6mactv 3eMi. BUbI-9HIEMUKH U PEJTUKTHI.

OMOpuo/IorMuecKre W CPaBHUTELHO-MOP(]O/IOrMUecKre METO[bl W3YUeHHs SBOJIIOLMU. ['eHeTHUecKre MeXaHU3Mbl
9BOJTIOLIMM OHTOTEHEe3a U TMOSIBJIEHHS IBO/TIOLMOHHBIX HOBIIECTB. I'OMOJIOTMUHBIE U aHAJIOTUYHBIE OPraHbl. PyarMeHTapHbIe
OpraHbl M aTaBU3Mbl. MOJEKY/ISIpHO-TeHeTHUECKHe, OMOXUMHUUECKHe U MaTeMaTHUYeCKWe MEeTO/bl W3YUYeHUs 3BOJIIOLIMH.
TomosioruuHble reHbl. COBPEMEHHbIE METO/[bI TIOCTPOEHHUsT DUIOTeHETHUECKUX JIEPEBLEB.

XPpOMOCOMHbBIE MyTaLIMH U 3BOJIIOLUSI TEHOMOB.

OO6mue 3aKoHOMepHOCTH (TIpaBW/Ia) 3BoJONMU. HeobpaTMOCTh 3BOIOLMU. AJANTHBHAs paAvarivs. HepaBHOMEpPHOCTb

TEeMIIOB 3BOJIFOLIMKA

6.4

HayuHble rumore3bl MPOUCXOXKAEHHWS >KU3HM Ha 3emsie. AOuoreHe3 W TmaHcrepmus. [loHayuHble TIpeACTaBIeHHS O
3apOXK/eHUM KU3HU (KpealMoHU3M). ['UroTe3a MOCTOSTHHOTO CaMO3apOXKAEeHUs KU3HU U eé OrpoBep)KeHUe ombiTaMu .
Penu, JI. Cnannanianw, JI. ITactepa. TIpoucxoxaeHue KU3HU U aCTPOOHOIOTHSI.

OcHOBHbIe 3Tamnbl HeOpraHWueckoil sBomoLuM. [lnaHeTapHasi (reosoruueckasi) 3BOJIIOLMSA. XUMHUUeCKas SBOJIOLIUSL.
AGHOreHHbIN CUHTE3 OPraHUUeCKUX BellecTB U3 Heopranuueckux. OmnbiT C. Muinepa u I'. FOpu. O6pa3oBaHue MoMMepoB
13 MoHoMmepoB. KoarjepBaTtHasi rumnorte3a A.W. OmapuHa, TuroTe3a nepBuuHoro OysiboHa k. XomjeliHa, reHeTHUecKas
runiote3a I'. Mémrepa. Pubosumbl (T. Uek) u rumoresa «vupa PHK» Y. T'mnbepra. ®@opmupoBaHue MeMOpaH H
BO3HUKHOBEHHE IMPOTOK/IETKU.

WcTopusi 3emiy 1 MeTo/bI eé n3yueHus. VIckoraeMble opraHuyeckue ocTaTKd. I'eoxpoHonorusi v eé Meto/ibl. OTHOCUTe/IbHAs
1 abCosTt0THAsI Te0XPOHOJIOTHS. ['e0XpOHOIOrHUecKast I1Kasia: 0HbI, 3pbl, TIePUO/bI, TTOXH.

HauanbHble 3Tambl OpraHWUecKoW 3BoOLMU. [losiB/ieHWe U SBOMIOLMS TEPBBIX K/IETOK. JBOJIOLUS MeTabosm3Ma.
Bo3HuKHOBeHHe MepBhIX KocucTeM. CoBpeMeHHble MUKPOOHBbIe OUOTIEHKH KakK aHajIor TepBBIX Ha 3emsie COOOIIecTB.

CrpomaronuTel. [IpoKapuoThI U 3yKapUOThI.




[TpoucxoxaeHue 3ykapuoT (cuMmbuoreHes). DBOIOLMOHHOE TIPOMCXOKEeHe BUPYCOB. [IporcxoxjeHre MHOTOK/IETOUHBIX
OpraHu3MoB. Bo3HUKHOBeHH e OCHOBHBIX TPYIIT MHOTOK/IETOUHBIX OPraHU3MOB.

OcHOBHbIe 3Talbl 3BOJIOLMU BBICHIMX pacTeHuil. OCHOBHbIe apoMopdo3bl pacTeHWil. BbIXos pacTeHui Ha Cyliy.
[TosiBfieHKe CTIOPOBBIX pacTeHU U 3aBoeBaHKe UMM cylii. CeMeHHbIe pacTeHUs. [IporcxoyKeHre 1[BETKOBLIX PACTeHUH.
OCHOBHBIE 3Talbl 3BOJIIOLIMKA >XMBOTHOTO MMpa. OCHOBHBbIe apoMopd03bl KUBOTHBIX. BeHckas dayHa. KeMOpuiickuii
B3pDBbIB — TOSIBJIeHHEe COBPeMeHHBIX THUTIOB. [lepBble XOp/OBBIe >KUBOTHbIe. KH3Hb B BOjje. DBOJIOLMS TM03BOHOUHBIX.
[TpoucxoxxaeHue ambubuii U pentunuid. [TpoucxoXKaeHne MIEKOITUTAIONMX U MTHUL]. [IpUHIUIT K/IIoueBoro apomopdo3a.
OcBoeHue 0eCri03BOHOYHBIMU Y TI03BOHOYHBIMU JKUBOTHBIMU CYIIIH.

Pa3BuTHe >KHM3HM Ha 3emsie TI0 3paM W TiepyuojiaM: apXei, ITPOTEpO30H, Tase030i, Me3030H, KailiHo30M. OOImas
XapakTepUCTUKa KIMMara U TeoJIoTHYecKuX TipoijeccoB. [losiBieHWe U pacliBeT XapaKTepHbIX OpraHH3MOB.
Yrneobpa3oBaHue: ero yCJI0BUS U BIUsSIHUE Ha T'a30BbIi COCTaB aTMOCQepHI.

MaccoBbie BBIMHUDAaHHSI — JKOJIOTUYECKHe KPU3UCHI Mpouuioro. I[IpUuYMHBI U CIeJCTBUS MAacCCOBBIX BBIMHUDAHHUM.

CoBpeMeHHbIH 3KOJIOTHYeCKHM KPU3HC, er0 0COOeHHOCTH

6.5

Pa3zens! u 3asaun anTponosiornd. MeTtozbl aHTpornosiorvyd. CTaHOB/IeHWe Tpe/CTaB/leHUuM O MPOUCXOKAEHUU YesloBeKa.
CoBpeMeHHbIe Hay4YHbIe TEOPUH.

CX0o[CTBO yesioBeKa C J>KUBOTHbIMU. CHcCTeMaTHUeCcKOoe TOJIOKeHue ueroBeka. CBHZeTeNbCTBA CXOJCTBa YejOoBeKa C
JKUBOTHBIMU:  CpaBHUTeTbHO-MOpQooruueckie, sMOpuosiornyeckrie, (QuU3MonI0ro-onoxumMmuueckue, ITOBeJeHUeCKHe.
OTMuns yesioBeKa OT )XUBOTHBIX. [IpAMOX0XK/IeHre ¥ KOMITIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3sBuTHe rosoBHOr0 Mo3ra
Y BTOPOU CUTHA/IbHOU CUCTEMBI.

Oewxyiue cuiibl (hakTophl) aHTpoTioreHe3a: 6uosiornyeckre, coruanbHbie. COOTHOIIeHHe OU0MOTHYeCcKUX U COLMaIbHBIX
(haKTOpOB B aHTpOIOreHese.

OcCHOBHBIE CTa/IuM aHTPOIIOreHe3a. ABCTPa/IONIUTEKN — JBYHOTHe MpeAKy rofen. YesoBek ymerbli, riepBble U3rOTOB/IEHUS
opyauid TpyZa. YesoBeK NpSMOXOZSIIUA W TIepPBBIM BbIXO[ Jyrofield 3a mpefensl Adpukd. UenoBek reiiiens0eprckuii —

o0IMii TpesoK HeaH/ePTalbCKOrO 4YesloBeKa M uelioBeKa pa3yMHOro. UesoBeK HeaHZEPTalbCKUN KakK BUJ JIIOZeH




XOJIOAHOro Kiumara. YesoBeK pa3yMHbIM COBPEMEHHOrO THIA, [eHUCOBCKMM 4Ye/OBeK, OCBOEHHe KOHTHHEHTOB 3a
nipeziesiaMu A QpuUKH.

OBo/IOLIMS  COBPEMEHHOTO uesioBeKa. ECTecTBeHHBbIM OTOOD B TMOMyJ/sIUSX UesioBeKa. MyTalMOHHBINA TpOLiecC |
nosiumopdusm. [lonynsioHHbIe BOJHEI, Jpelid reHoB, Murpaius 1 «3¢¢eKT ocHOBaTesIss» B MOMYJ/SLMAX COBPEMEHHOTO
yeJioBeKa.

Yenoseueckre pacbl. [loHatMe o pace. bosbive packl: eBporneoujHas (eBpasuiicKasi), aBCTpas0-HerpoufHast
(9KBaTopuasbHasi), MOHT0/IOU{Has (a3MaTCKO-aMepUKaHCKast). Bpemsi U MyTy paccesnieHust uesioBeKa I0 TuiaHeTe. EAUMHCTBO
yesioBeueckMx pac. HayuHas HecocTosTeNnbHOCTh pacusMa. IIpucriocobieHHOCTh 4YesoBeKa K Pa3HbIM  YCIOBHUSM

OKpy»Katoleii cpesibl. BivsiHue reorpadrueckoii cpefibl U Apeliha reHOB Ha MOP(OJIOTHIO U (PU3MOJIOTHIO YesioBeKa

7 OKOCHCTeMbl U MPUCYILLIKe UM 3aKOHOMEpPHOCTH
Paszpgenbl u 3agauu 3kosoruun. CBsA3b 3KOJIOTUM C APYTMMU HayKaMH.
7.1 MeTogp! 3Kosioruu. [ToneBbie Hab/MoOAeHNsA. DKCIIEPUMEHTRI B 9KOJIOTHH: MPUPOHbBIE U TabopaTopHbie. Mozie/TMpOBaHe B
9K0JIOTUM. MOHUTOPUHT OKPY>KalOL[el Cpe/ibl: JIOKabHbIN, PerHOHa/IbHBIN U T7100a/TbHbIHN
Okonoruueckre (pakToOpebl ¥ 3aKOHOMEPHOCTH MX AekcTBus. Kiaccubukaiys 3Komoruueckux (akTopoB: abMOTHUYeCcKHe,
buoTnueckue, aHTporioreHHble. OOIe 3aKOHOMEPHOCTH JIeHCTBHS 3KOoiorndeckux ¢aktopos. IIpaBuno muaumyma (K.
Inpenresns, FO. JTubux). TosepaHTHOCTb. DBPUOHMOHTHBIE M CTEHOOMOHTHBIE OPraHU3MBI.
AbuoTtnueckue ¢akTopbl. CBeT Kak 3Kojornueckuii (aktop. /leficTBHe pa3HBIX ydyaCTKOB COJIHEUYHOTO CIIEeKTpa Ha
OpraHv3Mbl. JKOJIOTUUECKHe TpyNnbl PacTeHWM M >KUBOTHBIX [0 OTHOLIEHWI0 K cBeTy. CHrHajabHasi poOJib CBeTa.
7.2 doTOnepuoausM.

Temneparypa Kak 3Kojoruueckuid pakrop. [leiicTBre TemrnepaTypbl Ha OpraHu3Mbl. [IoMKu10TepMHbBIE U TOMOMOTEPMHbIE
OpraHu3Mbl. DBpUTEPMHbIE U CTEHOTEPMHbIE OPraHU3MBl.

BraxHOCTh Kak 3Kosoruveckuid akrop. IIprcnocobnenusi pacTeHuid K MojAepKaHUI0 BofiHOTO Oamadca. Knaccudukarms
pacTeHuH 10 OTHOLLIEHUIO K Boge. [IprcriocobsieHys )KUBOTHBIX K NU3MEHEeHHIO BOAHOTO peykKUMa.

Cpe,[[bl obuTaHus OpraHHU3MOB: BOJiHa4, Ha3eMHO-BO3ylIHasd, ITOYBEHHa#, I"J'IYGI/IHHaH IMoAIro4YBeHHad,




BHYTpUOpPraHu3MeHHasi. PU3NKO-XUMHUUeCKHe 0CO0eHHOCTH cpefi 00uTaHUsl opraHu3MoB. [IpucrocobeHrsi OpraHu3MoB K
JKU3HU B pa3HbIX Cpejax.

buonornueckve puTMbl. BHeltHMe W BHYTpeHHHe pUTMbL. CyTOuHBlE W TOAWYHBIE PUTMBL [IPUCIIOCO0/IEHHOCTD
OpPraHU3MOB K C€30HHBIM U3MEeHEeHUSIM YC/IOBUM JKU3HHU.

JKusnenHble (opmbl opraHu3moB. [ToHsiTue 0 >ku3HeHHOU (opme. JKv3HeHHbIe (DOpPMbI pacTeHUM: JepeBbsi, KyCTapHUKH,
KyCTapHUUKH, MHOTOJIeTHHe TpaBbl, OJHOJeTHHe TpaBbl. JKu3HeHHbIe (HOPMBI JKUBOTHBIX: TUAPOOHUOHTBI, re0OMOHTHI,
a3pobuoHTeI. OCOOEHHOCTH CTPOEHUs U 00pa3a KU3HU.

buotnueckue akropel. Bupbl OMOTHYECKHUX B3aMMOJAEWCTBUM: KOHKYDEHIUs, XWIIHAYeCTBO, CUMOMO3 U ero (opMmsl.
[MapasuTu3M, Koormepalus, MyTyaiu3M, KOMMeHcanmu3M (KBapTHPaHTCTBO, HaxyieOHWuecTBO). HeTtpoduueckue
B3aMMO/IefiCTBUS (TorMUecKue, hopuueckue, padbprueckue). 3HaueHHe OUOTHUECKHUX B3aUMOZEUCTBHUH /IS CYIIeCTBOBAHUS

OpraHrns3MoB B Cpefe obutaHus. HpI/IHL[I/IH KOHKYPEHTHOI'O UCK/TOUEHUA

OKosiornyecKre XapaKTepUCTUKU TOMyJisauu. [lomynsiusi Kak Ouonorndyeckass cucreMa. Posib HEOZHOPOJHOCTH Cpefbl,
¢u3nueckux GapbepoB M 0COOeHHOCTeH OHOJOTMM BUOB B (POPMUPOBAHWUM MPOCTPAHCTBEHHOW CTPYKTYPbI MOMYJISILIUNA.
OcCHOBHBIe TMOKa3aTe/ Iy MOMyJSILUU: YUC/IeHHOCTh, MJIOTHOCTh, BO3pAaCTHAs U 10JI0Basi CTPYKTYpPa, POXAaeMOCTb, TIPUPOCT,
TeMIT POCTa, CMEPTHOCTb, MUTPALIUSL.

OKoJioruueckasi CTpyKtypa mnomny/sigud. OLeHKa UYWCIeHHOCTU MOonyasiuu. JuHaMuKa TomyJsiuiud U eé peryJisiiusi.

Buotnueckuii MOoTeHWAJI MOIYJIALHUN. MO,E[eJ'[I/IpOBaHI/Ie AWHAMHWKH TIOITYJ/IALNHA. KpI/IBbIe POCTa YHMC/JIEHHOCTU IIOIYJIALUN.

73 KpuBble BbDKMBaHUs. Peryssiiusi YMC/IeHHOCTH MOMYJ/ISILUM: PO/b (GaKTOPOB, 3aBUCALMX U He 3aBUCSIIUX OT TJIOTHOCTH.
JKosoruueckue ctpateruu BuoB (r- u K-ctparerun).
[Tonstie 00 »3Kojorvuueckod Huille BUJa. Mectooburanue. MHoOroMepHasi MoOJeb 3SKojoruueckod Huimm ..
XarumHcoHa. Pa3Mepsl aKo/ioruuecko Hulld. [ToTeHIManbHasi U peavM30BaHHAas HUILIN.
Bup kak cucrema monyssiuuid. Apeanibl BUOB. BHIbl M MX >KU3HEHHble CTpaTervd. 3aKOHOMEDHOCTH TMOBeJleHUs U
MUTPALUM )KUBOTHBIX. Brosiornueckme nHBa3uM 4y>kepoJHbIX BUIOB

7.4 Coo01jecTBa opraHu3MoB. buoileHo3 U ero cTpykrypa. CBs3W MeXkAy OpraHu3MaMu B OWOIleHO3e. DKOCHUCTeMa Kak




otkpeiTasi cucreMa (A.k. TeHcmu). @yHKUMOHAMbHbIE OIOKM OPraHU3MOB B 3KOCHCTeMe: TIPOAYLIEeHThI, KOHCYMEeHTHI,
peayieHThl. Tpoduueckre ypoBHU. Tpoduueckue 1jenu U cetd. AOWoTHYeckwe 60kM 3KocucTeM. [IOUBBI U W/IBI B
3KocucTeMax. KpyroBopor BeljecTs ¥ OTOK SHEPTUM B 3KOCUCTEME.

OCHOBHBIE TTOKa3aTe/Id 3KOCUCTeMbl. briomacca v mpoayKiusi. DKOJIorHuecKue MMpaMu/ibl urcesi, 6MoMacchl M SHEPTHH.
HaripaByieHHbIe 3aKOHOMepHbIE CMeHbI COOOIIeCTB — CYKLeCCHH. [lepBUuUHble M BTOPUYHBIE CYKLIECCUM W WX TIPUUMHBL
AHnTpororeHHbIe BO3/[eMCTBUS Ha cyKieccuu. KimmakcHoe coobiiectBo. briopasHoobpasue U 1ojiHOoTa KpyroBOpOTa BelleCTB
— OCHOBA yCTOWYMBOCTH COOODIIIECTB.

IIpypoaHble  3KOCHMCTeMbl. AHTPONOreHHble  3KOCUCTeMbl. Arposkocucrtema. ArpoueHo3. Pasmuuusa  Mexay
aHTPOIIOreHHBIMU U IPUPOJHBIMU 5KOCHCTEMaMHU.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTBI ypbo3kocucteM. 'opozckas ¢uiopa u dayHa. CMHaHTpONM3aIys TOPOACKOH
(dayHbl. brosornueckoe M X03sHCTBEHHOE 3HAueHHe arpO3KOCUCTeM U ypOO3KocHCTeM. 3aKOHOMEPHOCTU (POPMHUPOBaHUS
OCHOBHBIX B3aUMO/IEMCTBUM OPraHM3MOB B 5KOCUCTEMaX.

[TepeHOC 5Heprum M BeLeCTB MeX/Jy CMEeXHbIMU 5KOCUCTEMaMH. Y CTOMYMBOCTh OPraHU3MOB, MOMYJISALIMU U S5KOCUCTEM B

YC/I0BUAX €CTECTBEHHBIX M dHTPOITOT€HHBIX BO3A€ﬁCTBHﬁ

buocdepa — obmierianeTapHasi 06071049Ka 3eMiiH, T/ie CYIeCTBYeT WIH CyIleCTBOBasia K1U3Hb. YueHue B./. BepHajckoro o
ouocdepe. Obmactu 6rocdeps U eé coctas. JKuBoe BelriecTBO 6MochepbI ¥ ero GyHKIWH.
3aKOHOMEPHOCTH CyljecTBoBaHUs Ouocdeprl. OcobeHHOCTH OMOChepbl Kak T100aqbHOM 3KOCUCTEMBI. [IMHamMHuecKoe

paBHOBecHe B buochepe. KpyroBopoTsl BelllecTB U OMOTeoXUMHUECKHe [UKIIbI (yrepoja, a30Ta). PUTMHUUHOCTE SIBJIEHUN B

7.5 ouocdepe.
3oHanbHOCTL Ouocdeprl. [loHsaTtve o Ouome. OcHOBHble OWOMBI CYIIM: TYHZpa, XBOWHbIe Jieca, CMeIlaHHble U
IIMPOKOJIMCTBEHHbIE Jleca, CTeNM, CaBaHHbI, IMyCTbIHW, TPOMMWUYECKWe Jjeca, BbICOKOropbsi. Kiumar, pacTUTeNbHbIM U
JKUBOTHBIM MUP OMOMOB CyIIIH.
CTpyKTypa 1 GYHKLHS )KUBBIX CUCTEM, OLIeHKa X PeCypCHOT0 ToTeHIMana U 6rnochepHbIX (HyHKIMA

7.6 OKoJloruyeckre KpU3UChl U UX TIPUUMHBL. Bo3zeilicTBue yenoBeka Ha 6uocdepy. 3arpsisHeHre BO3AYIIHON cpefbl. OXpaHa




BO3/lyxa. 3arpsi3HeHue BOAHOM cpezbl. OxpaHa BOAHBIX pecypcoB. PaspyuieHue rnouBbl. OxpaHa IOUBEHHBIX PeCypCOB.
V3meHeHue KivMara.

AHTpOIIOTreHHOe BO3/leliCTBHe Ha PAaCTUTEe/IbHBIMA 1 )KUBOTHBINM MUP. OXpaHa pacTUTeIbHOIO U )XUBOTHOrO MUpa. OCHOBHbIE
TIPUHLIUITBI OXpaHbl pupoAbl. KpacHeie kanuru. Ocobo oxpaHsiembie npupoHbie Tepputopuu (OOIIT). Borannueckue cagbl
Y 300/I0TMYeCKUe MapKU.

OCHOBHBblE TIPUHLMIIBI YCTOMYMBOIO PpasBUTHSl 4YejiOBeyeCTBa M TNPUPOAbL. PalMoHanbHOE TNPUPOZONO/b30BaHUE WU

COXpaHeEHHE 610JIOTMUeCKOro pa3H006pa3I/IH 3emMnu




YUYEBHO-METOJUYECKOE OBECIIEYHEHUNE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIbI VI YYEHUKA

* Buonorusi. Buonoruueckue cructeMbl U riporjecchl; 10 kacc. yriyb/eHHOe
obyuenue TepemoB A.B., [TetpocoBa P.A. O6111ecTBO C OTpaHUUEHHOM
oTBeTCTBeHHOCThI0 « MO MHEMO3VHA»

* Buonorusi. Buosiornyeckue cucreMsl 1 Tiporjecchl; 10 Kmacc. yriybaeHHoe
obyuenue. TepemoB A.B., ITetpocoBa P.A. Ob11jecTBO C orpaHUUeHHOU

0oTBeTCTBeHHOCThI0 « /IOl MHEMO3WHA»
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