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MHOACHUTEJIbHASA 3AIIMCKA

[Mporpamma no yyebHomy npeamety "buonoruns” (ganee - 6Monorus) Ha ypoBHe
cpesHero o6ulero obpasoBaHUs pa3paboTaHa Ha OcHOBe defepasibHOro 3akoHa OT
29.12.2012 Ne 273-$3 «O6 obpasoBaHumn B Poccuiickon deaepaumm», ProcC COO,
KoHuenumm npenogasaHns y4ebHoro npeamMeTa «bronorus» 1 0CHOBHbIX MOJTOXKEHNIA
(hefiepasibHOM paboyeit Nporpammbl BOCMUTaHWS.

YuebHblin npegMeT «buonorus» yrny6neéHHOro ypoeHA u3ydveHus (10-11
Kfaccbl) ABNAETCA OAHWM W3 KOMIMOHEHTOB MpeAMETHON 06nacTM «ECTeCTBEHHO-
Hay4Hble npeamMeTbl». CornacHo nonoxeHuam ®roC COO npoduibHble YYebHble
npeaMeTbl, U3yyaemble Ha  Yrny6/EHHOM  YpPOBHe,  SABMAKOTCA  CMOCOO0OM
AnddepeHumanmm 0byyeHs Ha YpoBHe cpeaHero obLlero obpasoBaHmns U NPU3BaHb!
06ecneynTb NPeeMCTBEHHOCTb MEX/AY OCHOBHbIM 06LLMM, CPeLHUM 0OLMM, CPeAHNM
NPOMeCCUOHaIbHLIM 1 BbICLUMM 06pa3oBaHveM. B TO e Bpems Kaxibld U3 3TUX
y4eOHbIX MpeLMeTOB [O/MKEH ObiTb OPUEHTMPOBAH Ha MPUOPUTETHOE peLLeHue
obpasoBaTesfibHbIX, BOCMMTATE/IbHbIX W  pasBMBalOLWMX 334ay, CBA3AHHbLIX C
npoopreHTaumein oby4arowmxcs U CTUMYNIMPOBaHWEM MHTepeca K KOHKPETHOM
0611aCTU Hay4yHOro 3HaHWA, CBA3AHHOro C 6uoNorven, MeaMUMHOW, 3KOJOTUeN,
MCUXO0NOr e, CNOPTOM UM BOEHHBIM [€/IOM.

[Mporpamma no yye6HoMy npeamety "buonormsa™ gaét npeAcTaB/ieHVe 0 Len n
3afjavax M3y4yeHns y4yebHOro npegmetra «buonorms» Ha Yyrny6néHHOM YPOBHE,
onpefenset ob6s3ate/lbHoe  (MHBapUaHTHOE) MpPeAMETHOE COAepXXaHue, ero
CTPYKTYpMpOBaHMe Mo pasgenam 1 Temam, pacnpegesneHune rno Knaccam, peKoMeHayet
Moc/efoBaTe/IbHOCTb M3yYeHMs y4eOHOro matepuana ¢ y46TOM MeXNpeaMeTHbIX U
BHYTPUNpPeAMETHbIX CBA3EM, TOMMKN y4ebHOro npoLiecca, BO3PacTHbIX 0CO6EHHOCTEN
obyuaroLmxca. B nporpamme no 61onorvy peasvms3oBaH NPUHLMUN NPeeMCTBEHHOCTY
C U3y4eHneM 61MON0rnM Ha YpoBHE OCHOBHOIO 06Lero obpasoBaHus, 6narogaps yemy
MPOCMAaTPMBAETCA HanpaBNeHHOCTb Ha Mocnefytollee pasBuTUe OUOMOrMYECKNX
3HaHWA,  OPWEHTMPOBAHHbLIX  HAa  (POPMMPOBaHME  eCTECTBEHHO-Hay4HOro
MMPOBO33PEHNSA, 3KOMOMMUYECKOro MbILWIEHNSA, NPeACTaB/eHNA O 340p0BOM 06pase
YKN3HW, Ha BOCMUTaHMe GePeXXHOro OTHOLLIEHMSI K OKPY>KatoLLe npupogHon cpege. B
nporpaMMe Mo 6MoMorMM TakXke MoKasaHbl BO3MOXHOCTM Yy4yeBHOro npeameta
«bronorus» B peanusauyunn TpedoBaHnii PrOC COO K nnaHUPYeMbIM JIMYHOCTHbIM,
MeTanpeaMeTHbIM W MNPeAMETHbIM pe3yfibTaTaM 00yyeHUs U B (POPMUPOBaHMK
OCHOBHbIX BWOB Y4eOHO-NO3HaBaTeNlbHON  [esATeNbHOCTM  0bydvatomxca Mo
OCBOEHMIO COfep>kaHMsA 610M0rnM4ecKoro 0bpasoBaHNa Ha YPOBHe CpefHero o6Luero
06pa3oBaHus.

YuebHbIn npeaMeT «buonorusi» Ha ypoBHE cpedHEero o6uiero obpasoBaHUs
3aBepLuUaeT 6uonornyeckoe 0bpasoBaHue B LUKO/E M OPUEHTUPOBAH Ha pacLUvpeHme n
yrnybneHme 3HaHWn 06y4aroLLMXCA O XKMBOW MpUpPoAe, OCHOBaxX MOJEKYSPHOM U
KNIETOYHOW 6uonoruu, amoepuonornm n 61onornm pasBuUTUS, FeHeTUKK, CeNekumu,
BMOTEXHONOI M, 3BOTOLMOHHOIO YYEHMNS N 3KOIOTUMN,



N3yyeHne y4yebHOro npeametra «buonorua» Ha yrny6neHHOM  YpPOBHe
OPUEHTMPOBAHO HAa MOArOTOBKY 00y4aroWMXCs K MOC/AeAytoLWeMy MOyYeHnto
buonornyeckoro  obpasoBaHMss B By3ax W opraHusauuax — CpegHero
npoeccrnoHasibHOro o6pasoBaHus. OCHOBY ero CofepXaHus COCTaB/feT cucTtema
OMOMIOTNYECKUX  3HAHWIA,  MOMIYYEHHbIX  MNPU  U3yYeHMM  00y4aroLMMUCH
COOTBETCTBYIOLLMX CUCTEMATUYECKUX pa3fenoB OMOIOTMM Ha YPOBHE OCHOBHOIO
obulero obpasoBaHusd, B 10-11 knaccax 3TV 3HaHWA MOMy4YaloT pasBuTUe. Tak,
pacLumpeHbl 1 yraybneHbl 61M0N0rMyYecKne 3HaHNA 0 PaCTeHUsAX, XXMBOTHBIX, rpubax,
bakTepusax, opraHu3Me YesioBeka, 06LMX 3aKOHOMEPHOCTAX YXMU3HUW, JOMOSTHUTENNbHO
BK/IIOYEHbI OMONOrNYeckme CBeAeHUA MPUKIaAHOrO U MOUCKOBOIO Xapakrepa,
KOTOpble MOXHO WCNOMb30BaTb KakK OPWEHTUPbI 4S9 MOC/eayroLlero Bblbopa
npogeccnn.  Bo3MOXHA  Takke  WHTerpaums  OMOMOrMYECKMX  3HAHWA €
COOTBETCTBYIOLMMN 3HAHUAMMW, MOMYYEHHBIMU O00OYYaOLMMUCA MPU  U3YUYEeHUU
(OM3NKKN, XUMWUK, Teorpadun 1 maTemMaTUKN.

CTpyKkTypa nporpaMmbl No y4debHOMY npeamety "Buonorud™ oTpakaeT
CUCTEMHO-YPOBHEBBIA 1 3BONIFOLMOHHBINA NOAXO0AbI K U3y4eHuto 6ronorum. CornacHo
MM, U3y4alOTCH CBOMCTBA M 3aKOHOMEPHOCTM, XapaKTepHble A1 XKMBbIX CUCTEM
Pa3HOro YPOBHA OpraHu3auMu, 3BOMOLMM OPraHN4Yeckoro Mupa Ha 3emie,
COXpaHeHus 61onornyecKoro pasHoobpasusa nnaHeTbl. Tak, B 10 Knacce nsy4varorcs
OCHOBbI MOIEKYNIAPHOM U KNETOYHOW 61010rMmn, amepronorum 1 61uoorumn passuTins,
reHeTUKM U Ccenekumn,  OGMOTEXHONIOTUM U CUHTETUYECKON  Guonoruu,
aKTYa/IM3NPYyrTCA 3HaHUA 0O0y4aroLmMxcsa Mo O60TaHWKe, 300/10TMK, aHaTOMUW,
(hmanonornm 4venoseka. B 11 Knacce M3y4varoTCA 3BOJIOLMOHHOE YYeHWe, OCHOBbI
3K0/I0rMM 1 yyeHwue o buocdepe.

Y4ebHblIi npeameT «bronorus» npussaH 06ecnevymTb 0CBOEHME 00yYatOLLIMMUCA
BMONOrNYEeCKNX TEOPUIA N 3aKOHOB, UAe, NPUHLUMMOB 1 NPaBu/I, NeXalnx B 0OCHOBe
COBPEMEHHON eCTECTBEHHO-HAay4YHON KapTWHbl MWUPa, 3HAHWA O CTPOEHUN,
MHOroobpasumM 1n O0COOEHHOCTAX KETKM, OpraHvama, nonynaumm, 6mnoLeHo3a,
3KOCUCTEMbI, O BbIAAIOLLMXCA HAYUYHbIX JOCTUXKEHMSX, COBPEMEHHbIX UCC/EA0BaHNAX
B GuoMorMKn, NpuKNagHbIX acrekrtax OMOoNornvyeckux 3HaHui. Ons pasButusa U
noAfepXXaHna wHTepeca 00y4aroLMXCA K OMONOrMM Hapsagy CO 3HaYUTesbHbIM
00BLEMOM TEOPETUYECKOro MaTepuasia B COLEpXXaHWW nporpaMmMbl Mo 6monorum
NpeaycMOTPEHO 3HAKOMCTBO C UCTOPWE CTAHOB/IEHWSA W Pa3BUTUS TOW WU UHOW
ob6nactu 6monorvn, BKNa[OM OTEYECTBEHHbLIX N 3apYyOeXHbIX YYEHbIX B peLleHue
BaXKHEMLLMX B1ONOrMYECKNX N 3KOMOTMYECKNX NPO6eM.

Llenb n3yyeHusi yyebHoro npegmeta «buonorus» Ha yrny6néHHOM ypOBHe —
OBNafieHve 00y4aroLLMMMNCA 3HAHWUSMKN O CTPYKTYPHO-(PYHKLNOHaNbHON OpraHmn3almm
YKMBbIX CUCTEM Pa3HOro paHra n NPMobpeTeHne YMEHWNIA NCMOb30BaTb 3TW 3HaHWSA B
(hopMUpOBaHUM  MHTepeca K  OrnpefdenéHHOM  06nactM  npog)eccroHabHOM
[EeATeNIbHOCTN, CBS3aHHON C 6Konormein, UM K Bblbopy y4eBHOro 3aBefeHus Ans
NPOAOMHKEHNS BMONOrMYECKOro 06pa3oBaHus.



[ocTvXeHve Lenv nsyyeHns y4ebHoro npeameta «bronorusa» Ha yrny6néHHom
YPOBHe 06eCcneyYmBaeTCa peLleHnemM Cneayowmx 3aaay:

OCBOEHMe 00y4YaloLMMUCA CUCTEMbl OMONOrMYECKMX 3HaAHUA: 06 OCHOBHbIX
OMONOrNYECKNX TeopUAX, KOHUENUMAX, runotes3ax, 3aKoHax, 3aKOHOMEPHOCTAX U
npaBusax, COCTaBAOLMX COBPEMEHHYH) ECTECTBEHHO-HAYUYHYH KapTWHY MUpa; O
CTPOEHMM, MHOroobpasum Kn OCOBEHHOCTAX OMONOrMyYeckux cuctem (KneTka,
opraHusM, nonynauus, sug, 6uoreoyeHos, 6uocgepa); 0 BbIAAIOLLMXCA OTKPLITUAX U
COBPEMEHHbIX 1UCCNefoBaHNAX B 61onoruu;

O3HaKOMJIeHVEe 0O0yYaloLWmMXcs € MeTofaMn MO3HaHWSA >KMBON NPUPOAbI:
nccnefoBaTelbCKUMM MeToaMn 61oNorMyecknx Hayk (MONeKynsapHOM U KeTOYHOM
ovonorun, amépuonorMm ©n  GUONOTUMA  PasBUTUSA, TEHETUKU W Cenekumu,
OMOTEXHONOIMM N CUHTETUYECKOW B1OMOTNK, NAIEOHTONOIMK, 3KOSIOMN); METOAMM
CaMOCTOATE/IbHOIO NMPOBeAeHNs BMONOrMYeCKMNX UCCefoBaHWin B naboparopun v B
npupoge (HabnoaeHne, N3MepeHne, IKCNepUMEHT, MOAENMPOBaHNE);

oBflafieHne  0OyYaloLMMUCA  YMEHUSIMW:  CaMOCTOSITE/IbBHO — HaxXOAWTb,
aHa/IM3MpoBaTb M WCMO/b30BaTb OMOMNOrMYECKY0 WH(OPMaUMIO; MNONb30BaTbhCA
OMO0NIOMMYECKON TEPMUHOMOTMEN W CUMBOMMKOW;, YyCTaHaB/MBaTb CBA3b MeXAay
pasBuTMEM  OMONOTMM U COUMaIbHO-3KOHOMUYECKAMM N 3KOTIOTUYECKUMU
npobseMaMn 4YenoBeyecTBa; OLEHMBATb MOCNEACTBUA CBOEN [AeATeNlbHOCTU Mo
OTHOLLEHWMIO K OKpYy>XXaroLweil npupogHon cpefde, COOGCTBEHHOMY 3[0POBbI U
3[40POBbI0 OKPY>KaOLWMX MitoAein; 060CHOBbLIBATL U CO6/10AATH Mepbl NPOUIAKTUKM
MH(EKLUMOHHBIX 3a60/eBaHNA, MNpaBuia MOBeAeHNS B Mpupode M obecneveHus
6e30MacHOCTN COBGCTBEHHON YKM3HEAEeATe/IbHOCTU B 4Ype3BblYalHbIX CUTYaLMsaX
MPUPOLHOIO0 N TEXHOTEHHOr0 XapaKTepa; XapakKTepu3oBaTb COBPEMEHHbIE Hay4Hble
OTKpPbLITUS B 06/1aCTV GU1ONOrnK;

pasBuTMe Yy 00YYaIOLLMXCA UHTENNEKTYaNIbHbIX U TBOPYECKMX CMOCOBHOCTEN B
npouecce 3HaKOMCTBa C  BblJAlOWMMMUCA  OTKPbITUAMWU U COBPEMEHHBLIMU
NccnefoBaHNsAMU B OMONOTMK, pellaembiMi €0 npobneMamun, MeTOLOOTNEN
OM0/I0rMYECKOro MccnefoBaHns, NPoBeAeHUst 3KCNepUMEHTa/IbHbLIX UCCef0BaHNN,
PeLleHnss GMOoNorMyYecKnx 3aga4y, MOAE/MPOBAHUA OMOOTMYECKMX OOBEKTOB WU
MpOoLeccoB;

BOCMUTaHME Y 00y4atoLMXCH LEHHOCTHOrO OTHOLLEHWUS K >KMBOW NpUpofe B
LLeIOM U K OTAEeNbHbIM €€ 06bekTam U ABNeHUAM; (DOPMUPOBaHME 3KOMOrMYECKOMN,
reHeTMYECKON rpamMoTHOCTU, O6LLEN KyNbTypbl NOBEAEHUS B NPUPOAE; UHTErpauum
eCTEeCTBEHHO-HaY4YHbIX 3HAHWI;

npuobpeTeHne  0Oy4YalOLWUMUCA  KOMMETEHTHOCTM B pauMOHa/IbHOM
NPUPOoLONob30BaHMKN (COBNIOAEHME MPaBusT NOBEAEHNS B NPUPOAE, OXpaHbl BULOB,
akocucteMm, 6uocdepbl), COXpaHeHUM COBCTBEHHOrO 340POBbA W 3[10POBbS
OKpy>KaroLmx nrogeit (cobnrogeHnst Mep NpogunakTuky 3aboneBaHunin, obecneyeHve
6e30MaCcHOCTU XXM3HEAEATeIbHOCTN B Upe3BblYalHbIX CUTYyauMsx MPUPOAHOro U



TEXHOMEHHOr0 Xapakrepa) Ha OCHOBE WCMO/b30BaHUA OMOMOTNYECKUX 3HAHUA Y
YMEHWIA B MOBCEAHEBHOW YKN3HMU;

CO3JaHuve yCnoBuii 418 0CO3HAHHOI 0 BbiGopa 00y4aroLLMMNCH HANBUAYAIbHOM
o6pasoBare/ibHOW TpaekTopuu, CNoco6CTBYHOLLENA nocneayroLiemy
NPoeccMoHasIbBHOMY CaMOOMNpPeAeNieHnto, B COOTBETCTBAM C UHAMBUAYaIbHbIMU
NHTEpecamu 1 NOTPeGHOCTAMU pervoHa.

OO6Llee 4MCno 4acoB, OTBEAEHHbIX Ha U3yyeHWe OMONMOrUK Ha Yriy6/eHHOM
YPOBHe cpefHero obLlero obpasoBaHus, cocTasnset 204 yaca: B 10 knacce — 102 yaca
(3 yaca B Heflento), B 11 knacce — 102 yaca (3 Yaca B HefleNto).

OT60op OpraHM3auMoHHbIX (HOPM, METOAOB W CPefCTB 00ydeHus Guosorum
OCYLLECTB/IAETCA C YYETOM CneunurK/ ero cofepXkaHus W HanpasleHHOCTM Ha
NPOLO/MKEHME  BMOMOrMYECKOro  06pasoBaHWA B OpraHM3aumax  CpefHero
npodeccnoHanbHOro 1 BbICLLEro 06pa3oBaHus.

Ob6sa3aTe/IbHbIM YC/IOBMEM MPX 00YYeHUN 6MONIorMKM Ha yrny6neHHOM YpPOBHe
ABNAETCA NpOoBefeHNe abopaTopHbIX U MNPaKTUYECKUX paboT. Takke ydyacTue
00yyaloLLMXCA B BbIMOSIHEHUM MPOEKTHLIX W Y4eOHO-MCCNefoBaTelbCKUX paboT,
TemaTrKa KOTOpPbIX OMpefenseTcs yumTenem Ha OCHOBE MUMEHLLMXCA MaTepuasibHo-
TEXHUYECKNX PECYPCOB M MECTHbIX NMPUPOLHbLIX YCNOBUIA.



COILEPKXAHUE OBYYEHUSA
10 KJTACC

CopepxkaHue nporpamMmbl, BblENEHHOe Kypcusom, HE BXOAUT B MNPOBEPKY
rocylapctBeHHou utorosoi attectauun (FAA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas 61o/1orns — KOMMJIEKCHasA Hayka. Kpatkas uctopus passuTus
6ronormn. bronornyeckne Hayku n nsyyvaemble MMy Npobnembl. PyHAaMeHTa/IbHbIE,
NPUKNaHbIE N MONCKOBbIE HAYYHbIE NCCNeL0BaHNsA B OO0OTUN,

3HayeHne 6uonorm B (HOPMMPOBAHUM COBPEMEHHOMW €CTeCTBEHHO-HAY4HOM
KapTuHbl Mupa. [podeccumn, cBfA3aHHble C 6Guonorvein. 3HadeHue 6uonorun B
NPaKTUYeCKOW  [eATeNIbHOCTM  YesioBeKa: MefuUMHe, CefIbCKOM  XO3AACTBE,
MPOMBbILLJIEHHOCTW, OXpaHe NpPUpoAeb.

JdemoHcTpanumn

MopTpeTbl: ApucTtoTens, TeodpacT, K. JlnHHel, XK. b. Namapk, Y. JapsuH, Y.
apsen, I'. MeHpenb, B. . BepHagckuid, W. . Masnos, N. . MeuHukos, H. W.
Basunos, H. B. Tumodees-Pecosckuid, k. YoTtcoH, ®. Kpuk, A. K. benses.

Tabnuubl 1 cxembl: «CBA3b 6uonormM c Apyrumum Haykamm», «Cucrtema
OMONOrMYECKUX HayK».

Tema 2. 7)KuBble cuCTeMbI U X U3yYEHHUE

YKuBble cUCTEMbI Kak npegMeT u3ydeHuns 6nonorum. CBOMCTBA XMBbLIX CUCTEM:
€AVHCTBO XMMWYECKOro COoCTaBa, AUCKPETHOCTb W LIeIOCTHOCTb, C/IOXKHOCTL W
ynopsaf0YeHHOCTb CTPYKTYpbI, OTKPbLITOCTb, caMmoopraHu3saums,
CaMOBOCMNPOU3BeAEHNE, Pa3apaXXMMOCTb, UISMEHUNBOCTb, POCT U pa3BUTHE.

YPOBHW OpraHm3aunn XmnBbIX CUCTEM: MONEKYNAPHbLINA, KNETOUHbIN, TKAHEBbIN,
OpraHn3MeHHbIi, NONyNALMOHHO-BUAOBOW, 3KOCUCTEMHBIN (BMOreoLeHOTUYECKIIN),
6rocdepHsbIi. pouecchl, MPOMCXoAsLLMe B XMBbIX cucteMax. OCHOBHbIE MPU3HAKM
XMBOro. XXn3Hb Kak (popma CyLLeCTBOBaHUA matepun. Hayku, nsydaroLine >KuBble
CUCTEMbI Ha pa3HbIX YPOBHSAX opraHmsauuu.

N3yyeHne XuBbIX cucTeM. MeTtofbl 6uonornyeckon Hayku. HabnwogeHwue,
N3MepeHne, SKCMePUMEHT, cucTeMaTmnsaumsa, metaaHanms. MNoHATUE O 3aBUCUMOI U
He3aBMCUMOIA NepemMeHHO. MnaHnpoBaHne aKcrnepuMeHTa. NocTaHOBKa M NPoBepKa
runote3. Hyneas runotesa. [NoHATME BbIOOPKN M eé OOCTOBEPHOCTb. Pa3bpoc B
buonornyecknx faHHbix. OueHKa [OCTOBEPHOCTW MOJSYYEHHbIX Pe3y/bTaToB.
[MpUYMHBI UCKaXKEHWA Pe3yNIbTaToB 3KCNepuMeHTa. [NoHATME CTaTUCTUYECKOrO TecTa.

JdemoHcTpanuu

Tabnuubl N cxeMbl: «OCHOBHbIE NMPU3HAKM XXN3HW», «BNOIOTMYECKMEe CUCTEMBI,
«CBOWCTBa XMBOIN MaTepmmny», «YPOBHW OpraHm3aLmm XnBon npupoapl», «CTpoeHune
YXMBOTHOM KNETKM», «TKaHW >XMBOTHbIX», «CUCTeMbl OpraHoB 4e/loBeYECKOro
opraHusmMa», «broreoLeHo3», «brocgepar, «MeTofbl N3yHeHNs XXUBOW NPUPOAbI».



O6opyaosaHue: nabopaTtopHoe 060pyaOBaHWMe A1 NPOBEAEHUSI HAbGNOAEHWN,
N3MEPEHNIA, IKCNEPUMEHTOB.

IIpakTnueckas padora «/ICNONb30BaHME Pa3/IMYHBLIX METOLOB MPU N3YUYeHUM
XMBbIX CUCTEM>.,

Tema 3. buoJjiorusi KjieTKu

KneTka — CTPYKTYPHO-(DYHKUMOHA/IbHAs eAUHMLA XXMBOTO. CTOPUA OTKPbITUS
KneTku. Pabotbl P. N'yka, A. JleBeHryka. KnetoyHas Teopus (T. LLisaHH, M. LLineigeH,
P. BupxoB). OCHOBHbIE NMOMOXEHWA COBPEMEHHOI KIETOUHON TEOPUMN,

MeToAbl  MOMEKYNAPHOA N KNETOYHOM  6UoMorun:  MUKPOCKOMWS,
Xpomarorpausa, 3nekTpodopes, MeTod MeuyeHbIX artoMoB, AUdepeHUnansHoe
LLeHTpudyrmposaHme, KynbTUBMPOBaHNE KNETOK. M3yuenue ¢hukcupo8anuvix Kiemox.
ONeKTPOHHas MUKPOCKOMUS. Kongorxanvnas  mukpockonusi. Bumanvnoe
(npudicuznenHoe) uzyueHue Kiemox.

JemoHcTpanumn

MopTpeTbl: P. T'yK, A. JleBeHryk, T. LLIBaHH, M. LLneiigeH, P. Bupxos, K. M.
bap.

Tabnuubl U cxembl: «CBETOBOM MMKPOCKOM», «INEKTPOHHbIA MUKPOCKOM>,
«cTopus pa3BUTUS METOLOB MUKPOCKOMUN,

O6opyfoBaHMe: CBETOBOM MWKPOCKOM, MUKponpenapaTtbl PacTUTENbHbIX,
YXMBOTHbIX 1 6aKTepUasibHbIX K/IETOK.

IIpakTuuyeckass pa6ora «/I3ydeHVe MEeTOLOB  KIETOYHOW  6GMonorum
(XpomaTorpadus, anekTpodopes, anddepeHumansHoe LeHTpudyrmposarue, MNLP)».

Tema 4. XumMnueckasi OpraHn3anus KJIETKH

XUMWNYECKUNIA COCTaB KNETKM. Makpo-, MUKPO- N YNbTpaMUKPO3eMeHThbl. Boga
N eé pofib Kak pacTBOPUTENA, peareHta, yyacTue B CTPYKTYPUPOBAHUU KIIETKM,
Tensoperynaumn. MuHepasibHble BELLEeCTBa KIeTKW, UX 6uonornyeckas posb. Posb
KaTMOHOB M aHNOHOB B KJ/1ETKE.

OpraHuyeckne BellecTBa KIETKW. bBuonornyeckne nonvmepbl. Benkw.
AMWHOKMCNOTHBIN cocTaB 6enkoB. CTPYKTypbl 6enkoBoWM Monekynbl. NepBuyHas
CTPpyKTypa 6enka, nenTugHas CBsA3b. BTopuuHasd, TpeTu4yHasi, 4eTBepTMYHas
CTPYKTYpbl.  [eHaTypauus. CpoiicTBa 6enkoB. Knaccugmkaums — 6enkos.
Buonorunyeckue QyHKUUN 6eNKOB. [Ipuonut.

Yrnesofbl. MoHocaxapuibl, Avcaxapuabl, onuMrocaxapugbl U nonmcaxapubl.
OO6LWuMiA NNaH CTPOeHUs N U3NKO-XMMUYECKIE CBOMCTBA YINeBO40B. bronormnyeckme
(hYHKLMM YrNeBO/OB.

Jivnugbl. TvapotunbHo-rnapodobHble cBoMCTBa. Knaccumkaums nnnuaos.
Tpurnnuepugbl, Qochonunuisl, BOCKW, CcTepoudbl. buonormnyeckue QyHKUNN
nmnngos. O6LLMe CBONCTBA BUMONOIMYECKUX MeMBpaH — TeKy4ecTb, CNOCOOHOCTb K
camo3aMblKaHW0, MOYNPOHNLAEMOCTb.

HyknenHoBble kucnotel. AHK n PHK. CTpoeHMe HYKNEMHOBLIX KWC/OT.
Hykneotngpbl. MpuHUmMn KomnaeMmeHTapHocTK. Mpasuno Yapragpa. CtpykTtypa AHK



— [1BOHaa cnupanb. MecToHaxoxieHne n ouonoruyeckne gyHkumm OHK. Bugbl
PHK. ®yHKUMM PHK B KneTke.

CtpoeHne wmonekynbl AT®. Makpoaprmyeckme cBasn B Monekyne AT®.
Buonornyeckue gyHKumn AT®. BoccTtaHOB/MEHHbIE NEPEHOCUMKN, X (PYHKUUW B
Knetke. /pyeue mykneosuompughocpamor (HT®@). CekBeHupoBaHue AHK. Memoowi
CEHOMUKU, MPAHCKPUNMOMUKU, NPONMEOMUKU.

CTpyKTypHas 6uonorusa: 6uoxmmmyeckne u 6OMOGU3NYECKNE UCCef0BaHUA
COCTaBa W MPOCTPAHCTBEHHOWN CTPYKTYPbl BUOMONEKYN. Mooderuposarue cmpykmypol
U yHxyuti buomonexyn u ux Komniekcos. Komnvromepnulii ouszaiin u opearHuveckuil
cuHmes 6u0MOJZeKyJZ u ux Henpupodublx AHRAN02086.

JlemoHCcTpanumn

MopTpeTsl: J1. MNonnHr, XK. YoTcoH, ®. Kpuk, M. YunkuHc, P. ®paHKIvH, &.
CaHrep, C. INpy3nHep.

Avarpammbl: «PacnpefeneHne XMMUYECKNUX 3/IEMEHTOB B HEXXMBOI NPUPOLE»,
«PacnpefeneHne XMMNUYECKNX 3MIEMEHTOB B XXMBOI MPUPOAE».

Tabnuubl 1 cxembl: «llepuoguyeckad TabnMua XMMUYECKUX 3/1EMEHTOB,
«CTpoeHMe MoONeKynbl BoAbl», «BellecTBa B COCTaBe OpraHM3mMoB», «CTpOeHue
MONeKynbl 6enka», «CTPYKTYpbl O6e/KOBOW MOMEKY bl», «CTPOEHNEe MOSEKY/
yrneBoaoB», «CTPOeHNe MOMEKYN NMNNA0B», «HYKNenHoBbIe KUCNOTbI», «CTPOEHNe
MosieKybl AT®».

O6opyfoBaHVe: XMMMYecKasa nocyaa n 06opynosaHue.

JlaGopaTopnass padora «OOGHapy)XeHMe 6e/IKOB C MOMOLLbIO KayeCTBEHHbIX
peakuuin».

JlaGopaTopHnas padora «l/IccnefoBaHNe HYKEVHOBbIX KIC/OT, Bbl4eNeHHbIX U3
KMEeTOK pPas/inyHbIX OPraHu3moB».

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tunbl  KNETOK: 3yKapuoTuyeckasd W npokapuoTuyeckas. CTpYKTYpHO-
(hyHKUMOHa/IbHble 06pa30BaHNSA KNETKN.

CTpoeHMe NMpoKapuoTUYECKOI KNEeTKN. KneTouHas CTeHKa GakTepuid 1 apxei.
OCO6EHHOCTM CTPOEHNSA TeTEPOTPOGHON 1 aBTOTPOGHOM NPOKAPUOTUYECKUX KNETOK.
MecTo 1 ponb NPOKapuoT B BMOLIEHO3aX.

CTpoeHne N (PYHKUMOHMPOBaHME 3YKapuUOTUYECKON KNeTKW. Mnasmatnyeckas
mMembpaHa (nnasmanemma). CTpyKTypa niasmaTU4eckoi MembpaHbl. TpaHcnopT
BELLLECTB Yepe3 Mna3MaTUyeckyto membpaHy: naccuBHbIin (Anddysns, obneryéHHas
onysnsa), akTMBHBLIA  (NMEPBUYHBIA U BTOPUYHBIA  aKTUBHbLIA  TPAHCNOPT).
MonynpoHnLaemMocTb MeMbpaHbl. PaboTa HaTpuiA-KasMeBOro Hacoca. SHAO0LMTO3:
NMAHOUMTO3, (haroumTos. Ik3oumTo3. KnetouHas cTeHka. CTpyKTypa U (hyHKUUM
K/NIETOYHOW CTEHKM PacTeHWiA, rpnbos.

LinTonnasma. Uuto3onb. LinTockeneT. [BwkeHue umTonnasmbl. OpraHouapl
KneTkn. OgHoMeMOpaHHble opraHoMAbl KNeTKW: aHgonnasmaTnyeckas cetb (AMC),
annapat [onbMKW, /IM30COMbI, WX CTPOEHME U  (yHKUMK. B3anmocBsasb



0JHOMEeMOPaHHbIX OpraHouaoB KneTku. CTPOeHMe TpPaHYNSaPHOro PeTUKYIyMa.
Mexanusm nanpaenenus 6enxkos ¢ OIIC. CUHTE3 pacTBOPUMbIX 6enkoB. CUHTE3
KNeTOYHbIX MembpaH. Mnagkuii (arpaHynspHbIA) 3HAONNA3MAaTUYECKNIA PETUKYNYM.
CekpeTopHas (yHKuma annapata onbmpkn. Moougurayus benkoe 6 annapame
Tonvooicu. Copmuposka benxos 6 annapame I onv0dicu. TPAHCNOPT BELLLECTB B KNIETKeE.
Bakyonu pactutenbHbIX KNeToK. KneTouHblii cok. Typrop.

nOﬂyaBTOHOMHbIe opraHomngbl KNEeTKWU.: MUTOXOHAPWN, nnactmabl.
IIpoucxoscoenue mumoxonopuil u naacmuo. Cumobuoeenes (K.C. Mepeowckosckuii, JI.
Mapezynuc). CTpoeHre 1 (YHKUUM MUTOXOHAPWIA 1 nnacTug. MNepBuyHbIe, BTOPUYHbIE
W CNOXHble  NnacTuabl  (OTOCMHTE3NPYHOLLUMX  3YyKapuoT.  XI0ponnacThbl,
XpomonnacThbl, NerKonnacTbl BbICLLMX paCTeHMﬁ.

Hemem6bpaHHble opraHougbl KneTku CTpoeHWe M PYHKUUU HemMeMOpaHHbIX
opraHouzoBs KNeTKMW. Pnéocombl. Ilpomescymounvie Qunamenmeo.
MuKpounameHTbl.  Axkmunosvie  muxpoguiamenmor.  MbIlWeYHble  KNETKMW.
Axmunosvie Komnowenmol Hemvluieunvix Kiemok. MUKPOTPYOOUKM. KneTouHbli
LeHTP. CTPOEHME 1 ABWKEHNME XKITYTUKOB 1 PECHUYEK. MUKPOTPYOOUKN LMTONNA3MbI,
LleHTpuonb. benku, accoyuupogantvie ¢ MUKPODUIAMEHMAMU U MUKPOMPYOOUKAMU.
MomopHnuvie 6enxu.

Anpo. O6onouka sapa, XpoOMaTuH, Kapuonnasma, SAPbIWKNA, UX CTPOEHME W
(OYHKUMW.  AepHblid  GenKkoBblii  MaTpUKC. [1pOCTpaHCTBEHHOE PacrosoXeHue
XPOMOCOM B WHTeptasHOM siape. Oyxpomamun u 2emepoxpomamun. Benku
XpPOMaTUHA — TWUCTOHbl. Junamuxa sdepHoti o00onouku 6 mumose. HoepHviil
MPAHcnopm.

KneToyHble BKIHOYEHUA. CpaBHI/ITeJ'IbHaFI XapPaKTEPUCTUKa KMETOK 3yKapunoT
(pacTUTeNbHOW, XXMUBOTHOW, FPUOHOIA).

JdemoHcTpanumn

MopTpeThbl: K.C. MepexkKoBckuiA, J1. Maprynuc.

Tabnuubl 1 cxeMmbl: «CTpOEHWE 3YKapuOTMYECKON KneTkn», «CTpoeHune
)KMBOTHOM KNeTKn», «CTPOEHNe pacTUTENbHOM KNETKU», «CTPOeHNE MUTOXOHAPUN,
«Aapo», «CTPOEHNEe NPOKAPUOTUYECKON KNETKN».

O6opyoBaHMe: CBETOBOM MWKPOCKOMN, MUKponpenapaTbl PacTUTENbHbIX,
XKMBOTHBIX KNETOK, MUKpOnpenapaTtbl 6aKTepuasibHbIX KNETOK.

JlaGopaTopHasi paboTta «l/13y4yeHne CTPOEHUA KNETOK Pa3/IMUYHbIX OPraHU3MOB».

IIpakTHyeckas paGora «/I3yyeHne CBOICTB KNETOUYHON MeEMOPaHbI».

JlaGoparopnas pabora «/ccnegoBaHue nnasmonMsa W [ennasMosnvsa B
PaCTUTENIbHbIX KNETKaX».

IIpakTuyeckasn padora «/I3yyeHne ABMKEHWUA LMTOMNAa3Mbl B PaCTUTE/bHbIX
KNeTKax».

Tema 6. O0OMeH BelIeCTB M NPeBpallleHUe JHEPIUH B KJIETKe

AcCCMUAALMS U ANCCUMUNALMS — ABEe CTOPOHbI MeTabonmn3ma. Tunbl 06MeHa
BELLLECTB: aBTOTPOMHLIA M FETEPOTPOMHbLIA. YuacTue Kucnopoda B OOMEHHbIX



npoteccax. AHepreTnyeckoe obecneyeHme KNeTku: npespatieHre AT® B 06MeHHbIX
npoueccax. PepMEHTATMBHbLIA XapakTep peakuuii  KIeTOYHOro MmeTabonmsma.
®epMeHTbI, X CTPOEHUE, CBOMCTBA W MeXaHM3M AercTBus. KogepmeHTbl. OTanumus
(bepMEHTOB OT HEeOpraHMYecKMX Kartasm3atopoB. befkmn-aktMeatopbl W 6Genku-
WHIMOMTOPbLI. 3aBUCMMOCTb CKOPOCTU (DEPMEHTATMBHBLIX pPeakuuii OT pPas/IMYHbIX
(haKTOpOB.

[MepBUYHbLIA  CUHTE3 OpraHMYecKMX BeLecTB B KeTke. DOTOCMHTES.
AHOKCcUuceHHbIl U OKcueeHHblll Gomocunme3 y 6axkmeputi. Ceemocobuparowue
NUSMEHRNbL U NUcMeHmbl peaKyuoOHHO2O0 yeHnmpda. Ponb XﬂOpOﬂﬂaCTOB B npouecce
(hoTocunHTe3a. CBeToBad M TeMHoBasA (pasbl. @omoovixanue, Cs., Cs. u CAM-munsi
gomocunmesa. NPOJYKTUBHOCTb (POTOCUHTE3a. BAnsaHWe pasnnyHbIX (akTopoB Ha
CKOPOCTb POTOCUHTE3A. 3HaYeHMe hOTOCUHTE3a.

XeMOCUHTeES. Pa3Hoo6pasne OpraHM3MOB-XEMOCUHTETUNKOB:
HUTpUnuupyrowne GakTepumn, Xenesobaktepun, cepobakTepun, BOLOPOAHbIE
bakTepun. 3HaueHMe XeMOCKHTe3a.

AHa3pobHble opraHuambl. Buabl 6poxkeHUs. TMpofgyKTbl OpPOXKEHUA N UX
NCMO/Ib30BaHNe  Ye/lOBEKOM. AHaspoOHble  MMKPOOPraHu3mbl Kak — OObeKTbl
OMOTEXHONOIMK U BO3BYAMTENN BONE3HEN.

A3p06HbIe OpraHM3mbl. ATarbl 3HEPreTUYecKoro obmeHa. IoaroToBUTESbHbIN
aTan. 'MnMKonns — 6ecKMCIopoAHOoe pacLyensieHne raoKo3bl.

Buonornyeckoe OKUCMEHUE, WNN KNETOYHOE AblxaHue. Ponb MUTOXOHAPWUIA B
npoueccax OGMOMOrMYeCcKOro OKuMcneHus. Linknnuyeckue peakuun. OKUCIUTENbHOE
(hocthopununpoBaHue. duepeust membpannozo epaduernma npomonos. Cunmes ATD:
paboma npomounnou ATD-cunmazer. TpenMyLLecTBa a3pobHOro nyTM obmeHa
BELLLECTB nepes, aHaspoOHbIM. DPPEKTUBHOCTb IHEPreTUUYECKOro 0bmeHa.

JdemoHcTpanumn

MopTpeTbl: XK. Mpuctan, K. A. Tumnpszes, C. H. BuHorpaackuii, B. A.
SHrenbrapar, M. Mutyenn, I'. A. 3aBap3uH.

Tabnmubl U cxembl: «POTOCUMHTE3», «DHEPreTUUYECKNA 0OMeH», «BMOCUHTE3
6enka», «CTpoeHue hepmeHTa», «XeMOCUHTE3».,

O6opyaoBaHMe: CBETOBOW MUKPOCKOM, 060pyaoBaHWe [ANS MPUrOTOBEHNUS
MOCTOAHHBIX U BPpeMeHHbIX MUKPOMNPenapaTos.

JlaGopaTopHasi padora «/I3yyeHne KaTa/IMTUYECKOW aKTUBHOCTN (DePMEHTOB
(Ha npMepe amunasbl UK KaTanasbl)».

JlabopaTopnast paGora «lM3yyeHne (PePMEHTATMBHOIO  pacLlensieHuns
nepoKcuia BoAopoa B PaCTUTENbHbLIX U XKUBOTHBLIX KIETKaX».

JlaGopaTopnasi padora «CpaBHeHMe NPoLLECCOB POTOCUHTE3A M XEMOCUHTE3a.

JlaGopaTopnasi pa6ora «CpaBHEHME NPOLLECCOB OPOXEHUA U AbIXaHUA.

Tema 7. HacaeacrBennasi uHGopMalus U peajin3anus eé B KiIeTKe

Peakunn MaTpuyHOro cuHtesa. lNpuHUMN KOMMNIEMEHTapPHOCTU B peakLmax
MaTPUYHOIO CUHTe3a. Peanm3aumsi HacneAcTBEHHOM WHMopMaummn. IeHeTUYecKuii



KO, €ero CBOMCTBA. TpaHCKpUNuuMa — MaTpuyHblii cuHTe3 PHK. [MpuHumnb
TPAHCKPUMLUMK:  KOMMJEMEHTAPHOCTb, aHTUMapasinieNibHOCTb, acCMMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xnemke. Hexooupyrowue PHK.

TpaHcnauus 1 eé atanbl. Y4yactue TpaHcnopTHbiX PHK B GrocnHTese 6enka.
Ycnosusa 6uocuMHTe3a Oenka. KoaupoBaHue amuHOKMCioT. Ponb  pubocom B
buocuHTe3e Genka.

Cospemennvie npedcmasnenuss o cmpoenuu eernos. OpraHusaunsa reHoma y
MPOKapuoT U 3yKapuoT. Perynaums akTUBHOCTW TEHOB Y MNpoKapuoT. mnoresa
onepoHa (®. Xakob, XX. MaH0). Monexynsapuvie mMexaHuzMvl IKCAPECCUU 2€HOB Y
sykapuom. Ponv xpomamuna 6 peeynsiyuu pabomol 2enos. Peryniyns 006MeHHbIX
MPOLLECCOB B KNeTKe. KNeTouHblin roMeocTas.

Bupycbl — Hek/IeTOUYHbIE ()OPMbI XXM3HWU U 06/mMratHble napasvTbl. CTpoeHue
MPOCTbIX W CMIOXHbIX BMPYCOB, PETPOBMPYCOB, GaKTepuoMaroB. JKusnennwlil yuki
JHK-cooeporcawux  eupycos, PHK-codepocawux eupycos, baxmepuogpaos.
Obpamuas mpaHcKkpunyus, pegepmasa, uHmezpasa.

BupycHble 3a00/1eBaHNA Ye0BEKA, XXMBOTHbIX, pacTeHunii. ClMiAL4, COVID-19,
coumasibHble N MeLULMHCKME Npobiembl.

Buoungopmamuxa: ummeepayus u anamuz 6oavuiux maccusos («bigdata»)
CMPYKmMYpPHuIX Ouonocudeckux oawmHvix. Hanomexnonoeuu 6 ouonocuu u meouyuHe.
IIpoepammupyemvie pynxyuu 6eaxos. Cnocodvl 0ocmasKu 1eKapcms.

JemoHcTpauun

MopTpeTsbl: H. K. Konbuos, 4. . iBaHOBCKWIA.

Tabnuubl 1 cXeMbl: «buocnHTe3 6Genka», «eHEeTUYECKUin Komy», «Bupycbl»,
«bakTepuogarn».

IMpakTnueckas padora «Co3gaHNe MOAENN BMUPYCa».

Tema 8. 7JKusHeHHbII IUKJ KJIETKHU

KneTouHblil UMKN, ero nepuogbl W perynaumus. WIHTepasa M MUTO3.
OC0o6eHHOCTM MpOLEeCcCcoB, MpoTeKalwWwmMx B MHTepgase. lMOAroTOBKa K/IETKA K
neneHnto.  TIpecuHTeTMYeCcKUA  (MOCTMUTOTMYECKUIA),  CUHTETMYECKUA  W”
MOCTCUHTETUYECKNIA (NPEMUTOTUYECKMIA) NEPUOAbI MHTepP(a3bI.

MaTpuuHblin cnHTe3 AHK — pennukaums. MpuHuunel penavkauun AHK:
KOMM/IEMEHTAPHOCTb,  MONYKOHCEPBATUBHBLIA ~ CMHTE3,  aHTuUnapanie/bHOCTb.
MexaHuam pennnkaunn OHK. Xpomocombl. CTpoeHMe Xpomocom. Tenomepbl U
Tenlomepasa. XpOMOCOMHbI1 HA60P KNETKN — KapuoTun. AUnnouaHbli 1 ranionaHbii
Habopbl XPOMOCOM. [TOMOIOrMYHbIE XPOMOCOMbI. [10/10Bble XPOMOCOMBI.

[eneHvie Knetkn — Muto3. CtagmMm MnTo3a U NPOUCXOAALLME B HUX NPOLECCHI.
Tunbl MUTO3a. KapnoKHe3 1 UMTOKUHE3. BLUonornyeckoe 3HayeHne MMTo3a.

PerynaumMa MWTOTUYECKOrO UMKNa KneTku. [llporpammupyemas K/eTovHas
rmbenb — anonTos.



KrneTtouHoe A4p0, XPOMOCOMbI, (YHKUMOHaNbHas reHOMUKa. Mexanuzmol
npoaugepayuu, oupgepenyuposxku, cmapenus u ubeiu kKiemox. «lugposas
K1emkay — buounHgopmamuyeckue Mooenu QyHKYUOHUPOBAHUS KIEMKU.

JdeMoHCcTpanuu

Tabnuubl N cxembl: «XKM3HEHHbIA UMK KNETKM», «MuTo3», «CTpoeHume
Xpomocom», «Pennmkauma JHK».

O6opyfoBaHVe: CBETOBON MUKPOCKOIM, MUKponpenapaTbl: «MUTO3 B KneTKax
KOpeLlKa NyKa».

JlaGopaTopHasi padora «l/13ydyeHne XpoOMOCOM Ha rOTOBbLIX MUKPOMpenapaTax».

JlaGopaTopHas padora «HabnogeHne MMTO3a B KMeTKaxX KOHYMKA KOpeLlKa
NyKa (Ha rotoBbIX MUKponpenaparax)».

Tema 9. CTpoenne u GQyHKINHM OPraHM3MOB

Buonorunyeckoe pasHoobpasve opraHn3MoB. OLHOK/IETOUHbIE, KOMIOHWA/bHbIE,
MHOTOK/IETOYHbIE OpraHn3MblI.

OCO6EHHOCTM CTPOEHUS N XKU3HEAEATENIbHOCTM OLHOK/IETOUHbLIX OpraHu3MOB.
BakTepuun, apxeu, OLHOK/IETOYHbIE TPUObLI, OAHOKNETOYHble BOAOPOCIW, ApYrue
NPOTUCTLI. KONOHMabHbIE OpraHnu3Mmbl.

B3anM0oCBA3b YacTeil MHOTOK/IETOYHOTO OpraHm3ma. TKaHW, opraHbl U CUCTEMbI
opraHoB. OpraHu3m Kak eanHoe uenoe. FomeocTas.

TKaHW pacTeHuid. TUnbl pacTUTENbHbIX TKaHel: obpa3oBartesibHasA, NOKPOBHas,
NpoBOAALLAasi, OCHOBHas, MexaHuuyeckasd. OCOOGEHHOCTM CTPOEHUs, (YHKUUA 1
PAcMoNOXeHWs TKaHel B opraHax pacTeHWiA.

TKaHW >XMBOTHbIX W 4enoBeka. TWUMbl XXMBOTHBIX TKaHen: anutenuaibHas,
COeANHUTENbHASA, MbllleyHas, HepBHas. OCOGEHHOCTU CTPOeHMs, (YHKUUA U
PacnonoXeHns TKaHel B opraHax XXMBOTHbIX 1 YeNoBeKa.

OpraHbl. BeretaTvBHble 1 reHepaTMBHbIE OpraHbl pacTeHNiA. OpraHbl U CUCTEMBI
OpraHoB XWBOTHbIX 1 YenoBeka. PyHKL MM OpraHoB 1 CUCTEM OpPraHoB.

Onopa Tena opraHn3moB. Kapkac pacteHuil. CKeneTbl OAHOKNMETOYHbLIX W
MHOTrOK/ETOYHbIX XXMBOTHbIX. Hapy>XHbIi1 1 BHYTPeHHWIA cKeneT. CTPOeHWe U TUMbl
COE[IMHEHNS KOCTEMN.

[BWKeHne opraHn3mMoB. [BMmkeHne 04HOK/IETOYHbIX OPraHn3MoB: aMEOGONAHOE,
XXTYTUKOBOE, PECHUYHOe. [BMKEHMEe MHOrOK/IETOUHbIX PacTeHWil: TPOMuU3Mbl ©
HacTun. [BU>XXeHe MHOMOK/IETOYHbIX XMBOTHbLIX U Ye/loBeKa: MbllleyHas CUCTeMa.
Pednekc. CkeneTHble MblLLbI 1 KX paboTa.

[MuTaHme opraHnsmos. ornoweHne BoAbl, YrEKACIOro rasa u MMHepasbHbIX
BeLLeCTB pacTeHuAMU. MNutaHne XNBOTHbLIX. BHYTPMNONOCTHOE N BHYTPUK/IETOYHOE
nuwesapeHue. MUTaHMe MNO3BOHOYHLIX >XMBOTHbIX. OTAeNbl NULLEBAPUTENILHOTO
TpakTa. [MyweBapuTenbHble Xenesbl. [MNrweBapuTenbHas cucTeMa YenoBeka.

[bIXaHve opraHn3mMoB. [biXxaHne pacTeHW. [biXxaHne XMBOTHbIX. Anddy3mns
ra3oB yepes MOBEPXHOCTb KNETKU. KOXHOe AblxaHue. [lbixatesibHas MoBepXHOCTb.
YKabepHoe v néroyHoe ApixaHue. [pixaHve MO3BOHOYHbLIX YXUBOTHbIX W YesioBeKa.



OBO/IOLMOHHOE  YC/TIOXKHEHNE  CTPOEHUA  NIETKMX  MO3BOHOYHLIX  YKMBOTHbIX.
[bixaTensHas cuctema u4enoseka. MexaHU3sM BEHTUNAUUM NETKUX Y NTUL, W©
M/IEKONUTAKLWMX. Perynaums apbixaHns. pixaTe/ibHble 06bEMBDI.

TpaHCMopT BewWecTB Y OpraHu3mMoB. TpPaHCMOPTHble CUCTEMbl PaCTEHMWIA.
TpaHCNopT BELLECTB Y XXMBOTHLIX. KpOBEHOCHasA cUCTEMA U eé opraHbl. KpoBeHOCHas
CUCTEMA MO3BOHOYHLIX XMBOTHbIX W YenoBeka. Ceppue, KPOBEHOCHble cocyfbl U
KpoBb. Kpyrm KpoBoo6GpalleHus.  OBOOUMOHHBIE  YC/TOXKHEHWA  CTPOEHMS
KPOBEHOCHOW CUCTEMbI MO3BOHOYHBIX XXMBOTHbIX. PaboTa cepaua v eé perynayms.

BblgeneHne y opraHM3MoB. BblaeneHue y pacTeHuiA. BblgeneHune y XXUBOTHbIX.
CokpatuTtenbHble Bakyonu. OpraHbl BbigeneHns. ®unbtpaums, cekpeums n obpaTtHoe
BCacblBaHMe Kak MexaHu3Mbl paboTbl OpraHoB BbifeneHns. CBsA3b MONOCTU Tena C
KPOBEHOCHOW 1 BblAeNNTE/IbHOW crcTeMaMu. BblaeneHune y No3BOHOYHbIX XKMBOTHBIX
1 Yenoseka. Moukun. CTpoeHre N YHKLMOHMPOBaHMe HedhpoHa. ObpasoBaHme MOUN Y
Ye/lI0BEKa.

3awmTa y opraHmsMoB. 3alpuTa Yy OAHOKNETOYHbIX oOpraHuM3moB. Cnopbl
GaKTepuii U LUMCTbI NPOCTEMLLMX. 3aWmMTa y MHOTOK/IETOUHBIX pacTeHUA. KyTukyna.
CpepcTtBa NacCMBHON M XMMUYECKOR 3awmnTbl. PUTOHUMAbI.

3almTa y MHOTOK/IETOUHBIX XMBOTHbIX. [MOKPOBbI U X MPON3BOAHbLIE. 3alluTa
opraHusmMa ot 60ne3Helt. VIMMyHHasa cucTema yenoBeka. KneTouHblil 1 rymopasibHbIN
NMMYHUTET. BPOXKAEHHDBIA 1 NPUOBPETEHHBIN CNeLnpUYecKnii UMMYHUTET. Teopus
KNOHa/IbHO-CeNleKTUBHOro MMmMmyHuteta (M. Spnux, ®. M. bepHet, C. ToHerasa).
BocnanuTtenbHble 0TBETbI OPraHnM3MoB. Posib BPOXKAEHHOTO MMMYHUTETA B Pa3BUTUN
CUCTEMHbIX 3a00/1eBaHWIA.

Pa3fpaXnMmMocCTb U perynsauma y opraHm3moB. PasapaXnmMocTb Y OAHOKIETOUHbIX
opraHu3MoB. TakCuCbl. Pa3fpaXuMMOCTb W perynsuus y pacTeHuid. PocToBble
BeLLlecTBa N X 3HaYeHue.

HepBHasa cuctema v pedhieKTopHas perynsaumns y XXMBOTHbIX. HepBHas cuctema
1 eé OTAesbl. IBOMOLMOHHOE YCIOXKHEHWE CTPOEHWS HEPBHOW CUCTEMbI Y XXMBOTHBIX.
OTAenbl FONOBHOrO MO3ra MO3BOHOUYHbIX XXUBOTHbIX. Pethriekc 1 pedieKTopHaa gyra.
Be3ycnoBHble 1 YCOBHbIE PedieKChI.

'ymopanbHas perynauma M 3HOOKPUMHHAA CUCTEMA XXMBOTHBLIX U YesloBeKa.
>Kenesbl 3HAOKPUHHOW CUCTEMbI U UX FOPMOHbI. [JeincTBre ropMOHOB. B3anmocBssisb
HepPBHOMW N 3HAOKPUHHOI cucTeM. ['MnoTanamo-runodusapHas cmcTema.

JdemoHcTpanuu

MopTpeT: . I. Iasnos.

Tabnuupl 1 cxembl: «O[HOKMETOYHbIE BOLOPOC/M», «MHOMOKNETOUYHbIE
Bogopocnun», «bakTepum», «llpocTeiwme», «OpraHbl LBETKOBbIX pPaCcTEHUI»,
«CUNCTEMbI OPraHOB MO3BOHOYHbIX XXMBOTHbIX», «BHYTPeHHee CTPOeHMEe HAaCEeKOMbIX»,
«TKaHW pacTeHuin», «KopHeBble cuUCTeMbl», «CTpoeHue CTebna», «CTpoeHue
NINCTOBOWA NNACTUHKN», «TKaHK XXVUBOTHbIX», «Ckenet YesloBeEKa»,
«luweBapuTenbHas cuctema», «KpoBeHOCHaa cucteMa», «[bixaTenbHasa cUCTeMa»,



«HepBHasa cuctema», «Koxka», «MbiLLeyHaa cucteMa», «BblaennTtenbHasa cucTeMa,
«QHAOKPUHHaA CUCTEMA», «CTpoeHune MbILLILLbI», <VIMMYHUTET»,
«KnLweyHoNonocTHble», «Cxema MNUTaHWUA pPacTeHUin», «KpOBEHOCHbIE CUCTEMbI
MO3BOHOYHbLIX  XMBOTHbIX», «CTpoeHue rugpbl», «CTPOeHWe  niaHapun»,
«BHYTpEHHee CTPOeHME A0XKAEBOro 4yepBsi», «HepBHas cucTema pblb», «HepBHas
cucTemMa NArylwkm», «HepBHas cucTemMa npecMblKaromyxcsa», «HepBHas cuctema
nTuy», «HepBHasa cucTemMa MIeKonuTalWmMX», «HepBHas CUCTeMa 4YesioBeKa»,
«Pediekc».

O6opyaoBaHMe: CBETOBOM MMUKPOCKOM, MUKporpenapaTbl O4HOKNETOYHbIX
OpraHuM3MoB, MWKpONpenapartbl TKaHel, pPakoBWHbI MOJIIFOCKOB,  KOJINEKLUM
HaCeKOMbIX, WI/IOKOXKMX, >KUBbIE 3K3EMMAPbl KOMHATHbIX pPacTeHwuid, repbapum
pacTeHWUIA pasHbIX OTAE/O0B, BNaXHbIe NpenapaTtbl XXMBOTHbIX, CKeETbI MO3BOHOUYHbIX,
KON/MEKUMM 6ECro3BOHOUHBLIX >XMBOTHBIX, CKeNeT 4enoBeka, 000pynoBaHWe A/
[AEMOHCTPaUM/A MOYBEHHONO WM BO3A4YLUHOMO MNWUTAHWA pPacTeHWIA, pacLuensieHms
Kpaxmasna 1 6enKoB Mnof Ae/cTBMeM (PepmeHTOB, 060pyoBaHMe A5 AeMOHCTpaLmm
OMbITOB MO WM3MEPEHWNIO >XM3HEHHOW EMKOCTW NErKUX, MexaHu3Ma ApblXaTe/lbHbIX
OBVDKEHWIA, MOLEIN FTO/TIOBHOMO MO3ra Pas/InyHbIX XXNBOTHBIX.

JlaGopaTopHas padora «/13yyeHne TKaHel pacTeHNN».,

JlaGopaTopnasi padora «/13yyeHne TKaHel XXNBOTHbIX».

JlaGopaTopHnas padora «l/13yyeHne opraHoB LLBETKOBOI0 PacTEHNS».

Tema 10. PazMHOkeHHe U pa3BUTHE OPraHM3MOB

dopmbl pasMHOXEHWA OpraHM3mMoB: 6ecrnonoe (BK/IO4Yas BeretaTtMBHOE) U
nosioBoe. Buabl 6ecrosioro pasmMHOXeHMs: MOYKOBaHWe, CNopynauns, pparmeHTaums,
K/IOHMpPOBaHMe.

[MonoBoe pa3MHOXeHWe. [o10Bble KNeTKK, U raMeTsl. Meiio3s. CTagum mMeiiosa.
[MoBedeHMe XpOMOCOM B Meio3e. KpoccuHroeep. Bronornyeckunin cmbicn Meiosa v
M0/10BOro npouecca. Meiio3 1 ero MecTo B KM3HEHHOM LIMK/e OpraH1M3MOoB.

MpeasapoabilleBoe pasBuUTUe. laMeToreHes y XMBOTHbIX. [10/10Bble »Kenesbl.
O6pasoBaHne 1 pasBuUTHE MOMOBbLIX KIETOK. CrnepmartoreHes n ooreHes. CTpoeHue
MOMOBbIX K/ETOK.

OnnofoTBOpeHNe U 3MOPUOHAIBHOE  Pa3BUTUE  KMBOTHbIX.  Cnocobbl
OMOA0TBOPEHNA: HAPYXKHOE, BHYTPEHHee. MapTeHoreHes.

HAamBMAayanbHOe pasBuTve opraHn3mMoB (OHTOreHes). SMOPMONOrns — Hayka o
pasBUTUN OPraHU3MOB. Mopgoecenes — o0Ha u3 21a8HbIX NPobAEM IMOPUOTOCUU.
Konyenyus mopgpocernos u mooenu mopghozceneza. Ctagnmn amoprnoreHesa XXmMBOTHbIX
(Ha npvmvepe nArywku). OpobneHuve. Tunbl Apo6neHns. /lemepmunuposantoe u
Hedepmunuposannoe Opobnenue. bnacmyna, munvr  6aacmyn. OCOBEHHOCTU
Apo6sieHns  MeKonuTalowWmx. 3apodbllleBble IMCTKM (racTpynaums). 3aknafka
OpraHoB W TKaHeil W3 3apofbllleBbliX JIMCTKOB. B3auMHOe BAMSAHWE YacTel
pa3BMBatoLLEroca 3apobllla (3MOpUoHabHas MHAYKUMSA). 3aKnaaKa nnaHa CTpoeHus



YXMBOTHOIO KaK pe3ynbTaT MepapXmMyeckux B3aMMOLENCTBUA TeHoB. BnvsHue Ha
3AMOPUOHaIbHOE Pa3BUTME Pas3/IMYHbIX (HaKTOPOB OKPYXKatOLLEN Cpesbl.

POCT © pas3BuTME >KMBOTHbLIX. [1OCTAIMOpPUOHA/bHBIA nepuod. [psmoe W
Henpamoe passuTue. PasBuTre ¢ MeTaMopo30M Yy 6eCrno3BOHOUHbIX Y MO3BOHOYHbIX
XMBOTHbIX. buonornyeckoe 3HayeHWe nMPAMOro W HenNpaMoro pasBuUTUA, UX
pacrnpocTpaHeHue B npupoge. Tumnbl pocTa XXMBOTHbLIX. DaKTOPbI Perynaumm pocra
YXMBOTHbIX U 4YenoBeka. CTagum MOCT3IMOPUOHA/IBHOTO Pa3BUTUS Y XXMBOTHBIX U
yenoseka. lNMepnogbl OHTOreHesa yenoseka. CTapeHne U CMepTb Kak 610IorMyeckme
npoLecchl.

PasMHOXeHVe W pa3BuUTMe pacTeHuii. ametout M cnopogmT. Melio3 B
YXM3HEHHOM LMK/e pacTeHnin. ObpasoBaHue Crop B npouecce Meiosa. MameToreHes y
pacTeHUiA. OnNioLOTBOPEHVE W pa3BUTWE pPacTUTeNbHbIX OpraHuW3MoB. [BoliHOe
OMN/I00TBOPEHNME Y LIBETKOBbIX pacTeHuid. Obpa3oBaHue 1 pa3BUTE CEMEHN.

MexXaHu3Mbl perynaumm OHToreHesa y pacTeHuin 1 XXNBOTHbIX.

JemoHcTpauun

MopTpeTsl: C. I'. HaBawmH, X. LLInemaH.

Tabnuubl 1 cxembl: «BeretatMBHOe pasMHOXeHME», «Turnbl 6ecnonoro
PasMHOXEHUA», «PasMHOXeHMe XnamMnaoMoHalbl», «PasMHOXEHWe 3BI/IEHbI»,
«Pa3MHOXeHMEe ruapbl», «Meinos», «XpoMOCOMbI», «lameToreHes», «CTpoeHue
ANLUEKNETKM W crnepmaTo3omaa», «OCHOBHblE CTaluMW OHTOreHesa», «[lpsmoe W
Henpamoe passBuTre», «Pa3BMTNe MaliCKOro XyKa», «Pa3BuTue capaHun», «Pa3sutme
NAryWwKun», «[BorHOe 0NJI0J0TBOPEHME Y LBETKOBbIX pacTeHuin», «CTpoeHne CeMsH
O[HOAONbHBLIX U ABY[O/bHbIX PACTEHWUIA», «XKU3HEHHbIA LMK MOPCKOW KanycCTbl»,
«XKM3HEHHbIN UMK MXa», «KU3HEHHBIN LMK NanopoTHUKa», «XXMU3HEHHbIN LK/
COCHbI».

O6opyaoBaHMe: CBETOBOM  MWMKPOCKOM, MMUKponpenapatbl  AWLEKNIETOK U
cnepmaTo3onaoB, Mofenb «LIMKn pa3BuTus NAryLKm».

JlaGopaTopHasi pabdora «l/I3y4yeHNe CTPOEHMA MONOBLIX KNETOK Ha rOTOBbIX
MUKponpenapaTax».

IIpakTuueckas padora «BbISBNEHWE MNPU3HAKOB CXOACTBA 3apoAblLUel
MO3BOHOYHbIX XXUBOTHbIX».

JIaGopaTopnas padora «CTPOEHME OPraHOB Pa3MHOXKEHNS BbICLLUX PACTEHUI».

Tema 11. I'eneTuka — Hayka 0 HaCJAe€ACTBEHHOCTH W HM3MEHYHUBOCTH
OpPraHu3MoB

icTopusa CTaHOBNEHNA U pa3BUTNA FTEHETUKN KaK Hayku. PaboTel I". MeHgens, I
ne ®pusa, T. MopraHa. Posib 0TeUYeCTBEHHbIX YYEHbIX B Pa3BUTUM reHETUKU. PaboTbl
H. K. KonbyoBa, H. . Basunosa, A. H. benosepckoro, I'. [l. KapneueHko, HO. A.
dununyeHko, H. B. Tumodeesa-PecoBcKoro.

OCHOBHbIEe TeHEeTUYEeCKNe MOHATUSA U CMMBOJIbL. [T'OMOMOrMYHbLIE XPOMOCOMBI,
a/inenbHble TeHbl, anbTepPHATUBHbIE MPU3HAKM, AOMUHAHTHBLIA W  PeLeCcCUBHbIA
NMPU3HaK, roMo3nroTa, reTepo3nroTa, YnicTas MHWUA, rMopuabl, reHoTUM, PeHoTHUM.



OCHOBHbIE METO/bl FEHETUKW: TMOPULOIOTUYECKII, LUTONOTNYECKNIA, MONEKYNAPHO-
reHeTUYeCKUI.

JdeMoHCcTpanuu

MopTpeTsl: . MeHaens, I'. ae ®pus, T. MopraH, H. K. Konsyos, H. . Basnnos,
A. H. benosepckuin, I'. [. KapneyeHko, HO. A. ®dunmnyeHko, H. B. Tumodees-
PecoBCKMiA.

Tabnuubl 1 cxeMbl: «MeTofbl FeHETUKM», «CXeMbl CKPeLLMBaAHNA.

JlaGopaTopnass  pabdora  «[lpo3odmna  KakK  OObEKT  TeHeTUYeCKUX

nccnenoBaHnn.
Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH
MoHornépuaHoe ckpewmBaHue. TepBblii  3aKOH MeHgens —  3akKoOH

efiMHO0bpasnsa rmMbpuaoB NepsBoro nokoneHus. MpasBuno AomMMHMPOBaHWSA. BTopoi
3aKOH MeHaena — 3akoH paclienneHus npu3HakoB. LIMTONornyeckme OCHOBBI
MOHOIMOPULHOIO CKpeLnBaHns. '1MnoTesa YACTOThI ramer.

AHanusvpytowee ckpewmBaHue. MNMPOMEXYTOUHbIN XapakTep HacnefoBaHus.
PacLLiennieHre Npu3HaKoB NpPW HEMOHOM AOMWUHUPOBaHUN.

AnrnépuaHoe ckpewmBaHne. TpeTuil 3akoH MeHaens — 3aKOH He3aBUCKUMOTO
HacnefoBaHWA NPU3HAKOB. LInTonornyeckme 0CHOBbI AUTMOPUAHOIO CKPeLLMBaHNS.

CuennieHHoe HacnefosaHue Mpu3HakoB. Pa6oTbl T. MopraHa. CuenneHHoe
Hac/ef0BaHWe reHoB, HapyLLEHWE CLUeneHna Mexay reHamm. XpoMoCcoMHas Teopus
HacnefCTBEHHOCTM.

CeHeTMKa nosia. XPOMOCOMHbIA MexaHu3M onpeaeneHns nona. AyTocOMbl U
Mo/IoBble XPOMOCOMbI. TOMOrameTHbI W reTeporameTHbId Non. [eHeTuyeckas
CTPYKTYypa NoJIoBbIX XPOMOCOM. HacneaoBaHWe NpU3HAKOB, CLEMIEHHbIX C NOJIOM,

CeHOTVMN Kak LeNnocTHaa cuctema. Mnenotponus — MHOXKECTBEHHOe [AeNCTBUe
reHa. MHOXeCTBEHHbIA — annenu3Mm. BsaummopeincTeMe  HeannenbHbIX  FEHOB.
KomnnemeHTapHOCTbL. nuctas. MNonmmepums.

TeHETUYECKNIA KOHTPO/b Pa3BUTUSA PACTEHWNIA, XXMBOTHbLIX U Ye/IOBEKa, a Takxke
(hM3M0TIOTMYECKMX NPOLLECCOB, NOBEAEHNA U KOTHUTUBHbLIX (DYHKUWIA. [eHeThYecKune
MeXaHM3Mbl CUMOMOreHe3a, MexXaHU3Mbl B3aMMOLENCTBUA «XO3AMH — NapasuT» U

«X03fIMH — MUKPOOGMOM». [eHeTMYecKme acrekTbl KOHTPONA W U3MEHEeHWs
HacneLCTBEHHOWN NH(OPMaLMK B MOKOIEHNAX KNETOK U OpraHn3MoB.
JlemoHcTpanumn

MopTpeTsl: I'. MeHgens, T. MopraH.

Tabnumupl U cxembl: «llepBbld U BTOPOI 3aKOHbI MeHaens», «TpeTuid 3akoH
MeHgensa», «AHanusupylollee CKpewBaHue», «HenonHoe [LOMWUHMPOBaHUE,
«ClenseHHoe HacnefoBaHve MpPU3HAKOB Y  Apo3odunbl», «[eHeTMKa nonax,
«Kapnotun  4yenoseka», «Kapuotun  gposounbl»,  «KapuoTun  OTULbI»,
«MHOXECTBEHHbII annennsm», «BanmoaencTsme reHoB.

O6opynoBaHve: MOAenb 419 AeMOHCTPaLMM 3aKOHOB eAnHO06pasus rmbpuaos
MepBOro NOKONIEHNA U pacLLenieHns Npu3HakoB, MoAeNb AN AeMOHCTPaLMK 3aKOHa



He3aBMCUMOr0 Hac/efoBaHWsA NMPU3HAKOB, MOAEe/Nb A/1F AEMOHCTPaLMU CLEMIEHHOro
HacnefoBaHWA NPV3HAKOB, CBETOBOM MUKPOCKONM, MUKponpenapaT: «Apo3otuna».

IpakTuyeckas  padora  «/3yyeHne  pesynbTaTOB  MOHOrMOPUAHOIO
CKpeLLMBaHUA Y APO30NNbI».

IIpakTuuyeckas padora «/I3yyeHne pe3ynbTaToB ANTMOPULHOIO CKpPELLMBaHWS
y Ap0o30usibI».

Tema 13. 3aKOHOMEPHOCTH H3MEHYHBOCTH

B3avmofgeicTBme reHotuna u - cpefbl nNpv  (hOpMUpPOBaHUM  (heHOTUMa.
3MeHUMBOCTL MPU3HAKOB. KauyeCTBEHHble M KONMYECTBEHHble MNpu3Hakh. Buibl
M3MEHUYMBOCTIN: HEHACNeJCTBEHHAA U HaC/eACTBEHHaS.

MognpmkaumoHHas  M3MeHUMBOCTb.  Ponib cpedbl B (DOPMUPOBAHWN
MOAN(IUKALMOHHOM M3MeHUYMBOCTM. HopMa peakumm npusHaka. BapnaunoHHbIn pag,
W BapuaumoHHasa Kpueas (B. WoraHHceH). CBoilcTBa MOAU(UKALMOHHOM
N3MEHUYMBOCTH,

CeHOTUNMYeCKas M3MeHUMBOCTb. CBOICTBA TEHOTUMUYECKOW WM3MEHUYMBOCTW.
Buabl reHOTUMWYECKON N3MEHUYMBOCTN: KOMOUHATMBHASA, MyTaLMOHHas.

KombrHaTBHass M3MEeHUMBOCTb. Melio3 X MNOMOBOM MNPOLECC — OCHOBa
KOMOWMHATUBHOW W3MEHYMBOCTW. POSib KOMOMHATMBHOW M3MEHYMBOCTM B CO3[aHUN
reHeTUYeCcKoro pa3Hoobpasus B npefenax o4HOro Buja.

MyTaunoHHast M3MeHYMBOCTb. Buibl MyTauui: TeHHble, XPOMOCOMHbIE,
reHoMHble.  CrnoOHTaHHble W WMHAYUMPOBaHHble  MyTauumu.  AOepHble  W©
uuMTonnasmaTuyeckue mytauuu. ComaTUyeckue M MooBble MyTauun. pUynHBI
BO3HWMKHOBEHWA MyTauuid. MyTareHbl ¥ UX BIMSIHWE Ha OPraHn3Mbl. 3aKOHOMEPHOCTY
MYyTaUMOHHOro npouecca. 3akKOH TOMOMIOTMYECKUX PAJOB B HAC/NeACTBEHHOM
n3meHumsoctn (H.W. BaBnnos). BHesgepHas N3MeHYMBOCTb M HacNeACTBEHHOCTb.

Dnueenemuxa u INUSCEHOMUKA, pPOJb  INUCEHeMUYEeCKUX d)akmopoe 6
HACIe008AHUU U USMEHYUBOCMU qbeHomunuquKux NPU3HAKOB Y OP2AHU3MOE.

JdemoHcTpanumn

MopTpeTsl: I'. ge dpus, B. VNoradHceH, H. V. Basnnos.

Tabnmupl ©M  cxembl:  «Buabl  M3MEHUMBOCTW»,  «MofudrnKaumMoHHas
N3MEHUMBOCTb», «KOMOUHATMBHAA M3MEHUMBOCTL», «Melio3», «OrnnoL0TBOPEHMEY,
«["eHeTnYeckve 3a601eBaHNSA YeioBeKay, «Buabl myTauuiis.

O6opynoBaHue: XuBble K repbapHble 3K3eMMAApbl KOMHATHbIX PacTeHWA,
pPUCYHKM (hoTorpatmmn) XXUBOTHbLIX C PasfIMYHbIMIU BUAAMW U3MEHUNBOCTN.

JlaGopaTopHas padora «l/IccnefoBaHve 3aKOHOMEPHOCTEN MOANPUKALMOHHOM
M3MEHUYMBOCTU. [1OCTPOEHME BapMaLMOHHOIO paja U BapuaLoHHON KPUBOM».

IMpakTuueckass padora «MyTaumm y  4po3oguibl  (HA  rOTOBbIX
MUKponpenapaTax)».

Tema 14. I'eneTuka 4yejioBeKa

Kapvotun u4enoseka. MexayHapogHas mnporpaMMa WUCCnefoBaHUs reHoma
yenoBeka. MeTofbl U3yUYeHUsI TEHETUKN YeioBeKa: reHeanornyecknii, 6IM3HeL0BbINR,



LUMTOreHEeTUYECKNA, NOMYNALMOHHO-CTATUCTUYECKNA, MOJIEKY/IAPHO-TEHETUYECKWIA.
CoBpeMeHHOe  onpejenieHne  reHOTUNa:  MOJIHOreHOMHOEe  CeKBEeHWpOBaHue,
reHoTunMpoBaHMe, B TOM u4ucne ¢ nomowlbio [MLIP-aHanm3a. HacneacTBeHHble
3ab0neBaHNA 4YenoBeka. [eHHble M XPOMOCOMHble 60/1e3HM 4yenoBeka. bonesHn ¢
HacnefCTBEHHON MNpPeapacronoXeHHOCTbO. 3HayeHWe MeAMUMHCKON TeHeTUKN B
NpefoTBPaLLEHMN W JIeYeHUWM TeHeTMYeCKUX 3aboneBaHuid 4denoBeka. Meamko-
FeHeTUYEeCKOe KOHCY/NbTUpoBaHue. CTBOJMIOBbIE KIETKW. [MOHATME «TeHeTUYecKoro
rpysa». OTUYECKMe acneKTbl UCCNef0oBaHUA B 06/1aCTV pefakTUpOBaHUs reHoMa U
CTBO/IOBbIX K/1ETOK.

CeHeTM4YeCcKMe (haKTOpbl MOBbILWEHHOW YYBCTBUTE/IbHOCTM 4Ye/lOBEKa K
(hM3MYECKOMY N XMMUYECKOMY 3arps3HEHUIO OKpy»XKatoLei cpefbl. eHeTnyeckas
NpeapacnosioXKeHHOCTb Ye/I0BEKA K MaTo/ONAM.

JdeMoHCcTpanuu

Tabnuubl 1 cxembl: «Kapuotun uyenoBeka», «MeTofbl M3YYEHUS TEHETUKM
yenoBeKar, «I'eHeTnYecKne 3a60/1eBaHNSA Ye/lI0BeKa.

IIpakTuuyeckas padora «CocTaB/eHe N aHaIN3 POLOC/IOBHOMN».

Tema 15. Cesntekuiusi OpraHu3MoB

JomMecTnkauma n cenekumns. 3apoxkaeHue cenekumm n gOMecTUKauumn. YyeHue
H. . BaBunoBa o LieHTpax NPonCX0oXAeHNA M MHOroo6pasus KybTYPHbIX PaCTeHWA,
Ponb cenekumMn B CO3[aHUN COPTOB pacTeHWiA 1 NOpoj XXUBOTHLIX. CopT, noposa,
lUTamMM. 3aKOH rOMOOrMYecKUX PALOB B HacneCTBEHHON M3mMeHuUmBocTM H. WU,
BaBnnoBsa, ero 3HayeHne 414 cenekUMoHHOWM paboTsbl.

MeToabl CeNeKkUMOHHON pPaboTbl. VICKYCCTBEHHbIN OTOOP: MacCoBbI W
NHANBUAYa/IbHbINA. DTanbl KOMOUHALMOHHOW cenekuun. VicnbiTaHne Npon3BoanTesei
no notomcTtBy. OT6OP MO reHOTUMY C MOMOLLbIO OLEHKWN (PeHoTMna NMoTOMCTBa Y
0T6Op NO reHoTUNYy ¢ NomoLLbio aHam3a AHK.

ACKYCCTBEHHbIV MyTareHe3 Kak MeTo[, CeNleKLMOHHOWN paboTbl. PagnaumoHHbIiA
N XMMUYECKMIN MyTareHe3 Kak UCTOUYHMK MyTauuii Y Ky/bTYPHbIX (hOpM OpraH1M3MOoB.
icnonb3oBaHe reHOMHOI0 pPefakTMpPoBaHUA U METOL0B PeKOMOUHAHTHbIX AHK ans
NOJTy4YeHUA NCXOAHOI0 MaTepuana Ans cenekymnm.

MonyyeHwne nonnnIoNa0B. BHyTprBNa0Bas rmépuamsayms.
B/IM3KOPOACTBEHHOE CKpELLMBaHWE, UM MHOPUAMHT. HepoaCTBEHHOe CKpeLyBaHue,
Nnn ayTépnanHr. Meteposnc 1 ero NpUYKnHBGI. Acnonb30BaHve reTeposmnca B CeNekumm.
OtpanéHHasa ruopuamsaums. lMpeogoneHne 6Gecnnogms MeXBUAOBbLIX TMOPULOB.
LLOCTVKEHNA CeNeKLUMU PaCTEHWNIA U XXUBOTHBIX. «3enénas pesontoyusiy.

CoxpaHeHMe 1 13yYeHne reHeTUYECKUX PeCYPCOB KYNbTYPHbIX PacTeHUn U X
OVKUX POAMYen ANa CO3[aHMsi HOBbLIX COPTOB M TMOPUAOB CEbCKOXO03ANCTBEHHbIX
KynbTyp. H3yuenue, coxpaumenue u YnpagieHue 2eHemudecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHbIX U npoOMbICI06bIX  IHCUBOMHBLIX 6 yeadx  YayduleHuA
cywecmsyrowux u CO30aHUsl HOBbIX I’lOpO(), JAUHUL U Kpoccoes, 6 mom 4ucie c



NPUMEHEHUEeM COBPEeMEHHbIX Memo008 HAYYHbIX UCCIe008aHUL, NepedosblX uoel u
nepcneKmueHblx MexXHOoI02U.

JdeMoHCcTpanuu

MopTtpetbl: H. V. Basunos, . B. MuuypuH, I'. [. KapneuyeHko, [1. T1.
JlykbaHeHKo, b. J1. Actaypos, H. bopnoyr, 4. K. benses.

Tabnuubl U cxembl: «LIeHTPbl NPOUCXOXAEHNS U MHOro006pasns KynbTYpPHbIX
pacTeHuin», «3aKOH FOMOJSIOTMYECKUX PALOB B HACNeACTBEHHOW WM3MEHUYMBOCTUY,
«MeToabl cenekumm», «OTaanéHHas rnopuamnsanmsa», «MyTareHes».

JlaGopaTopuas padora «l/I3yyeHMe COPTOB Ky/IbTYPHbIX PAacTEHWA M MOpof
AOMALLHUX XXUBOTHBIX».

JlaGopaTopnas padora «/13y4yeHne MeTOL0B CeNeKUNN PacTEHNIA».

IIpakTuyeckas padora «[1pVBMBKa PaCTEHNI.

Oxckypeusi «OCHOBHble MeTOfbl WM [JOCTMDKEHWA CeNekumuM pacTeHud U
XXMBOTHbIX (Ha CENIEKLMOHHYHO CTaHLMIO, NIEMEHHYHO (hepMy, COPTOUCTbITATE/bHbIA
Y4acTOK, B TEMNYHOE X03ANCTBO, B 1ab0PAaTOPUIO arpoyHUBEpCUTETa UM Hay4YHOrO
LleHTpa)».

Tema 16. BuotrexHos0rusi ¥ CHHTeTHYECKAs1 OMOJIOTUSA

OO6beKTbl, WCMO/Mb3yeMble B OWOTEXHONMOTUKU, — K/IETOYHbIE W TKaHeBble
KyNbTYpbl, MMKPOOPraHn3Mbl, MX XapakTepucTuka. TpaguumoHHas 61MOTEXHO/OMNS:
XneboreyeHue, nosny4yeHue KNCIOMO/IOYHbIX MPOAYKTOB, BUHOZeNNe.
Mwukpobuonornyecknin - cnuHTes. OOBEKTbI  MUKPOOMONOTMYECKMUX  TEXHOJOMMA,
[Mpon3BoAcTBO 6efika, aMMHOKMCIOT Y BUTAaMUHOB.

Co3faHve TEXHONOrMA U WMHCTPYMEHTOB LiefieHanpaB/ieHHOr0 M3MEHeHUs W
KOHCTPYMpPOBaHNA TEHOMOB C Le/Ibi0 MOSyYeHUsi OpraHn3MoB U UX KOMMOHEHTOB,
cogepxkalmx He BCTpeyaroLLmecs B Npupoae GMOCUHTETUYECKME MYTW.

KnetouHasa wuHXeHepus. MeTofbl Ky/bTypbl K/IETOK W TKaHeil pacTeHnin u
XMBOTHbIX.  KpuobaHkn. ComaTtmyeckas rmbpugmsaumss ©n  COMaTUYECKUiA
ambpuoreHes. Wcnonb3oBaHWe ranjougoB B CeNeKuun pacTeHun. [lonyuenue
MOHOKIOHANbHLIX anmumen. Hcnoavzosanue MOHOKIOHANbHBLIX U NOJAUKIOHAAbHBIX
anmumen 6 meouyure. VICKYCCTBEHHOE OMJIOLOTBOPEHNE. PEKOHCTPYKUUS
ANLEKNIETOK U K/IOHMPOBaHME >XMBOTHbIX. MeTof TpaHchnaHTaumMm sgep KneTok.
Texnonocuu OSOOpOGJZQHM}Z, Ky1bmusupoearusl U MUKPDOKIIOHAIbHO2O PA3MHOINCEHUA
CeNbCKOXO03AUCMBEHHBIX KYAbMYP.

XPOMOCOMHasA W reHHas WHXeHepus. WCKYCCTBEHHbIA CUHTE3 TreHa W
KOHCTpyunpoBaHue pekoMOnHaHTHbIX OHK. Cozdanue mpanceennvix opeanuzmos.
LLOCTVXXEHUSA 1 NepcneKT1BbI XPOMOCOMHOW U FTEHHOW NHXEHEPUUN. DKOTOTNYECKIE U
3TUYeCKMe NPO6/IEMbI TEHHOW UHXKEHEPUN.

MeguunHckue 6uotexHonorun. MoctreHoMHas uugposas meguumHa. TLP-
AMarHocTnka. MeTaboMOMHbIA  aHann3, TeHOLEHTPUYECKMIA aHann3 npoTeoma
yenoBeka A/19 OLEHKM COCTOAHUA ero 340p0oBbs. /cnob30BaHMeE CTBOOBLIX K/1ETOK.
TapreTtHas Tepanus paka. 3D-O6uouHXeHepus A1 paspaboTky (PyHAAMEHTa/IbHbIX



OCHOB Me[MUNHCKNUX TEeXHONOrNiA, CO34aHUsi KOMIMNEKCHbIX TKaHeil Co4veTaHWeM
TEXHO/IOTUIA TPEXMEPHOro OGUONPUHTUHIA M CKaponguHra And pelleHns 3agad
MepCcoHaIN31POBAHHON MeANLMHDI.

Co3faHve BEKTOPHbIX BaKUWH C Lefblo 0becrneyeHnss KOMOWHMPOBAHHOM
3almnTbl OT BO30yauTenen OPBW, ycTaHOB/IEHME MONEKYNAPHbIX MeXaHU3MOB
(hyHKUMOHMpoBaHnA PHK-cofepalmx BUPYCOB, BbI3blBAlOLLMX 0OCOO0 OnacHble
3a060/1eBaHMSA YeNOBEKA M XXMBOTHbIX.

JdeMoHCcTpanuu

Tabnuubl 1 cxembl: «/ICNOMb30BaHME MUKPOOPraHM3MOB B MPOMbILLIEHHOM
NPon3BoACTBe», «KNeTouHasa NHXeHepUa», «I eHHaa NHXEHEePUa».

JlaGopaTopHasi padora «/13yyeHne 06bEKTOB OMOTEXHONOTUN.

IpakTnueckasi padora «l1o1yyeHne MOTOYHOKUC/ILIX MPOAYKTOB».

Oxckypeusi  «BUOTEXHOMOMMS —  BaXKHEWLWas Mpou3BOAUTE/NIbHAA  Cuna
COBPEMEHHOCTM (Ha BUOTEXHOOrMYECKOe NPON3BOACTBO).

11 KITACC

Tema 1. 3apoxaeHue W pa3BUTHE IBOJILUHMOHHLIX IMPEACTABJIEHHMH B
OHoJI0OTHH

JBOMOUMOHHAA Teopmsa Y. [apsuHa. [1pegnocbliKM  BO3HUKHOBEHWS
fapBuHM3Ma. XX13Hb N Hay4yHana feaTtensHocTs Y. [apBuHa.

Awxyuime cunbl 3sonounm sugos no Y. [apsuHy (BbICOKas MHTEHCUMBHOCTb
PA3MHOXEHWA  OpraHW3MoB,  Hac/feACTBEHHasd  WM3MEHYMBOCTb, Oopbba  3a
CYLLIECTBOBaHNE, ECTECTBEHHbIN N MCKYCCTBEHHbIN OTOOP).

OdopmneHne cuHTeTUYeCKo Teopumn apontouun (CT3). HeldiTpanbHas Teopus
aBonoumn. CoBpeMeHHast 3BOJIOLUMOHHAA 6uonorus. 3HaydeHue 3BOJHOLMOHHOWA
Teopum B (DOPMUPOBAHUN ECTECTBEHHO-HAYYHOW KapTUHbI MUpa.

JlemoHcTpanumn

MopTpeTbl: ApuctoTenb, K. JInHHeRn, XK. B. Nlamapk, 3. XK. CeHT-Wnep, X.
KioBbe, Y. OapsuH, C. C. Uetsepukos, . . LUmanbrayseH, k. XongeiH, O. K.
benses.

Tabnuubl 1 cxembl: «Cuctema XXuso npupogs! (no K. JIMHHeo)», «JlecTHMLa
XMBbIX cyLlecTB (Mo Jlamapky)», «MexaHu3m (popMMpoBaHUsi NPUCNOCOBNeHNIA Y
pacTeHui 1 XMBOTHbIX (N0 Jlamapky)», «KapTa-cxema mapLipyTa nyTtewlectsums Y.
[apBuHa», «Haxoaku Y. OapBrHa», «opmbl 60pb0ObI 3a CyLLEeCTBOBaHME, «[1opob!
rony6ei», «MHOroobpasume KynbTypHbIX (DOPM KarnycTbl», «[1opogbl LOMALLUHUX
XMBOTHbIX», «Cxema 06pa3oBaHWA HOBbIX BuAoB (No Y. [dapsBuHy)», «Cxema
COOTHOLUEHMSI ABUXKYLLMX CUM 3BOMOLMMN», «OCHOBHbIE MOMOXEHNA CUHTETUYECKONA
TEOPUW 3BOJTHOLMIN.

Tema 2. MuUKp03BOIIOLMSA U €€ pe3yJIbTAThI



[Monynaumsa Kak anemMeHTapHas eguHuua 3sonouun. CoBpeMeHHble MeToAbl
OLlEHKM TeHEeTMYeCKOro pasHoobpasns U CTPYKTYpbl Monynauui. W3meHeHve
reHogyoHZa nonynAuMn Kak 3/eMeHTapHOe 3BO/IOLMOHHOE ABfEHMe. 3aKOH
reHeTMYecKoro pasHoeecus K. Xapau, B. BaiiH6epra.

AnemeHTapHble (hakTopbl (ABVKYLLME CWUbl)  3BOMOUUN.  MyTaUMOHHbIN
npouecc. KombuHaTMBHAsA  WM3MEHYMBOCTb. [lpei TreHoB —  C/y4ailHble
HeHanpaB/eHHble U3MEHEHMs1 YacToT asieneid B nonynaumax. ekt oCHoBaTess.
Ippexm oOymvinounoeo eopaviuka. CHudCeHUe 2eHemu4ecKko2o pazHooopasus:
npuyunvl u creocmeus. Ilpossnenue s¢hgpexma Opeiigha 2erno6 6 OOILUUX U MATBIX

NONYIAYUSIX. Mwurpaumw. N3onaumsa nonynaumi: reorpaguyeckas
(npocTpaHCcTBEHHas), bronornyeckas (PenpoayKTnUBHas).
ECTecTBeHHbIA OTOGOpP — HanpaBfAOWMA  (hakTop  3BoNOUUKN.  POpMbI

eCTeCTBEHHOro  otbopa:  ABWXYLWIMA,  CTaOUNM3UPYIOLLMIA,  pa3pblBatoLLniA
(an3pynTuBHbIA). TlonoBoit 0T60pP. BO3HWKHOBEHWE W 3BOMOLMA COLMANbHOIO
NoBeAeHNS XXNBOTHbIX.

MprcnocobseHHOCTb  OpPraHM3MoB — Kak  pe3y/lbTaT  MUKPO3BOHOLMN.
BO3HMKHOBEHME MPUCNOCO6/IEHNIA Y OpraHn3MoB. ApoMOpP(O3bl 1 MaMoaganTaLmu.
Mpumepbl NPUCNOCOBNEHNIA Y OpraHM3MOoB: MOpPQOoornyeckmne, hrUanonormyeckume,
bnoxmmmyeckme,  noeegeHyeckre.  OTHOCWUTE/ILHOCTb  MPUCNOCO6/IEHHOCTY
OpraHv13mos.

Bug, ero kputepym un  CTPyKTypa. BunpoobpasoBaHve Kak pesy/bTar
MUKPO3BONOLMN. N30M8Uust — KNKOYEBOA haKTop BMA006pa3oBaHus. MyTn 1 cnocobsbl
BMAoobpa3oBaHNa:  annonatpuyeckoe  (reorpaduyeckoe),  CUMMATPUYECKOE
(3Konorunyeckoe), «<MrHoBeHHOe» (Mosmnaonansauus, rmbpuansaums). 4amTensHoOCTb
3BOJTOLMOHHbIX NPOLLECCOB.

MexaHn3Mbl (POPMMPOBAHNS BUOMOrMYECKOro pasHoobpasms.

Po/ib 3BONOLMOHHON 6MoNornm B paspaboTke Hay4yHbIX METOA0B COXPaHeHWs
bropasHoobpasma. MUKPO3BOMIOUMA W KO3IBOMOUMA MapasuToB M KX XO35EB.
MexaHn3mMbl (HOPMMPOBAHNSA YCTOMUYMBOCTM K aHTMOMOTUKAM U CNocobbl 60pbObI C
HeMw.

JdemoHcTpanumn

MopTpeTsl: C. C. YeTBepukos, 3. Maiip.

Tabnmupl M cxembl: «MyTalMOHHAsA W3MEHUYMBOCTbY», «[lonynsauMoHHas
CTPYKTypa Buga», «Cxema NposiB/ieHNs 3akoHa Xapau—-BanH6epra», «[suxyLine
CWUNbl 3BOSTOLMUY», «IDKOMOrMYeckas U30N4uMsa MOnynaumuiA CeBaHCKOW openu»,
«["eorpatmyeckast N30NAUMSA NMCTBEHHULbI CUOMPCKOM N NNCTBEHHULbI 4AayPCKOMN»,
«[onynsAUMOHHbIE BOJSIHbI YMC/IEHHOCTU XWULHWKOB U XXePTB», «Cxema [AencTBUs
eCTeCTBEHHOro 0T60opa», «Popmbl 60pbObLI 3a CYLECTBOBaHUE», «HAYCTPUASbHbIN
MenaHn3m», «XKnBble UCKOoMaemble», «OKPOBUTENbCTBEHHAA OKPacKa XMBOTHbIX,
«[Mpegynpexjarollasd OKpacka >KMBOTHbIX», «®DU3MOMNOrMYecKme aganTtauum,
«[prcnoco6neHHOCTb OpPraHM3MoB U €€ OTHOCUTENIbHOCTb», «KpuTepun Buga»,



«Bnabl-aBoMHMKNY», «CTPYKTypa BMaa B npupoae», «Cnocobbl B1A006pa3oBaHus»,
«["eorpauyeckoe BMA006pPa3oBaHMe TPEX BMAOB NaHAbILLER», «DKONOrMyecKoe
BN006pa3oBaHmne BMAOB CUHULY, «[lonvmnionasl pacTeHUin», «KanycTHO-peaeyHbli
rmopua.

O6opyfoBaHue: repbapun pacTeHWU, KOMEKLMN HACEKOMbIX, Yyyena nTuy v
3Bepeil C NpYMepaMy pPas/iyHbIX NPUCMOCO6EHNIA, Yyyena NTUL, 1N 3Beper pasHbIX
BUAOB, repbapun pacTeHUn OAM3KMX BWULOB, 00PA30BABLUMXCA Pa3NYHbIMK
cnocobamu.

JlaGopaTopnas padora «BblIsSiBNeHVE N3MEHYMBOCTM Y 0COGEI OAHOI0 BUaA».

JlaGopaTopuas pa6ora «[1pucnoco6seHns opraHM3MoB M UX OTHOCUTE/IbHAS
LIe/1eCO06Pa3HOCTb.

JlabopaTopnast padora «CpaBHeHME BMAOB MO  MOPO/OrMyYecKomy
KpUTEPUIOY.

Tema 3. Makpo3BoIIOLNS U €€ pe3yJabTaThl

MeToAbl N3y4yeHNsa Makpo3BONOUUK. 1aneoHTONOrMYecKne MeToabl U3yveHns
aBositoumu. MNepexofHble (OpPMbI 1 PUIOreHETUYECKIE PSAAbI OpraH3MOB.

Buoreorpaduyeckne meToapl n3yvyeHns aBontoLmmn. CpaBHeHMe Popbl U ayHbl
MaTepPUKOB U OCTPOBOB. buoreorpaduyeckne obnactn 3emnn. Buapl-3HOEMUKN 1
PENUKTDI.

AMOPUONOrNYeCKMe M CpaBHUTENbHO-MOPGOIOrMYECKME METOAbl U3Y4YeHUs
3BOMMOUMKN. [eHeTUYeCKMe MexaHU3Mbl 3BOMKOLMM OHTOreHesa U NOABNEHUA
3BOJIHOLMOHHbIX HOBLLIECTB. [OMOJIOrMYHbIE Y aHA/TOTMYHbIE OpraHbl. PyanMeHTapHble
opraHbl 1 araBusMbl.  MOseKyNspHO-reHeTUyeckne,  BUOXUMUYECKME  ©
mMaTemaTnyeckne MeToAbl N3yYeHNs 3BOMOLNN. [TOMONOrMYHbIe reHbl. COBpeMeHHbIe
MeTOAbl MOCTPOEHMSA (DUNOreHeTUYECKMX [ePeBbLEB.

XPOMOCOMHbIe MyTaLun 1 3BOJIHOLMA TeHOMOB.

O6uine 3aKOHOMepPHOCTM (npaswna) 3BOMOUWUW. [Ipunyun cmenvl GyHKyuUil.
HeobpatumocTb 3BonouMn. AfdanTuBHas paguaums. HepaBHOMEPHOCTb TeMMoB
3BOSTOLMN.

JlemoHcTpanumn

MopTpeTobl: K. M. Bap, A. O. Kosanesckuii, ®. Mionnep, 3. leKKenb.

Tabnmupl N cxembl: «PUIOTEHETUYECKUIA PAg NoLaan», «ApPXeonTepuKe»,
«3Bepo3y6ble ALepbl», «CTerouetanbl», «<PUHNOPUTLI», «CeMEHHbIE MANOPOTHUKI,
«buoreorpatmyeckme  30Hbl  3eMau»,  «[peiid) KOHTUHEHTOB», «PenKTbI»,
«HavanbHble CcTagunm 3MOPMOHASIBHOTO PasBUTUA  MO3BOHOYHbLIX YKMBOTHbIX»,
«['OMONOrMYHbIE M aHa/lornyHble  OpraHbl», «PyauMeHTbl», «ATaBU3MbI»,
«XPOMOCOMHbIE  Habopbl YesfioBeka W LWMMNaH3e», «[NaBHble HanpasneHus
3BOJIOLMMY», «OOLLMEe 3aKOHOMEPHOCTU 3BOJTOLUN».,

O6opyaoBaHue:  KOMMeKumn, repbapun, MyNs>KM WUCKOMaeMblX OCTaTKOB
OpraHnU3mMoB, MYNSXKU TOMOJIOTUYHbLIX, aHaIOrMYHbIX, PYAMMEHTapPHLIX OpPraHoB U
aTaBM3MOB, KO/IEKLMN HACEKOMbIX.



Tema 4. IlpoucxoxaeHue ¥ pa3BuTHE KU3HA HA 3eMuie

HayyHble runoTesbl MNPOUCXOXAEHMSA >KU3HW Ha 3emne. Ab6uoreHes u
naHcnepmus. JoHay4yHble MpefcTaBleHNs O 3apOXKAEHUWU >XU3HU (KpeawloHW3M).
['MnoTe3a NOCTOAHHOIO CamMO3apPOXKAEHUA XXU3HU N €€ ONpoBep>KeHne onbiTamn .
Peaw, J1. CnannaHuaHu, J1. Mactepa. MNMponcxoxaeHne XXn3Hu 1 actpobuonorus.

OCHOBHbIe 3Tarnbl HeOpPraHM4Yeckon 3sosoumKn. MNnaHeTapHaa (reocnornyeckas)
aBonroumA. XrMumyeckas 3BoOUMA. AOMOTeHHbI CUHTE3 OpraHUYecKnX BELLECTB U3
HeopraHuyeckux. OnbIT C. Mwunnepa u . KOpu. O6paszoBaHWe MONNMEPOB U3
MoHoMmepoB. KoauepsaTHas runotesa A. . OnapuHa, runotesa nepBuYHOro 6ynboHa
K. XonaeiHa, reHetnyeckas runotesa . Ménnepa. Pn6osumbl (T. Yek) 1 runotesa
«Mupa PHK» Y. T'nnbepta. ®opmmnposaHe MeMOpaH 1 BO3HUKHOBEHWE NMPOTOK/ETK!.

icTopua 3emnn 1 MeTofbl eé n3yyeHus. VIckonaemble opraHn4eckme oCTaTKu.
FeoxpoHonorma n eé metodbl. OTHOCMTE/NbHAas W abCOMNKOTHAsA eOXPOHONOMNS.
["e0XpOHOMOrMYecKas LWKana: 30Hbl, 3pbl, MEPUOLbI, 3NMOXMU.

HauvanbHble aTanbl OpraHnYeckon 3Bonounn. MossneHe 1 3BONHOLMUA NEPBbIX
KNeTok.  JBonouus  metabonmsama. BO3HMKHOBEHWE  MEPBbIX  3KOCUCTEM.
CoBpeMeHHble MUKPOOHbIE OMOMNEHKN KaK aHanor nepsBbiX Ha 3emse COOOLLECTB.
CtpomatonuTel. MNMpoKapmnoThbl U 3yKapuoThl.

[MponcxoxaeHne 3ykapuoT (CMMOUOreHes). 3JBOJIKOLMOHHOE MPOUCXOXAEHME
BUPYCOB.  [lponcxoXaeHne  MHOTOKIETOYHbIX  OpraHusMoB.  BO3HWKHOBEHME
OCHOBHbIX Fpynn MHOTMOKNeTOUYHbIX OPraH1U3MoB.

OCHOBHble 3Tarnbl 3BOMOLUMN BbICLUMX pPacTeHnil. OCHOBHble apoMOp(Oo3bl
pacTeHuit. Bbixog pacTeHunin Ha cywy. MosiBneHe CNopoBbIX PacTeHUI U 3aBOEBaHME
UMK cywin. CeMeHHble pacTeHust. MPonCcXoXaeHne LBETKOBbIX PaCTEHWA.

OCHOBHble 3Tanbl 3BOMOLMM >KMBOTHOIO Mupa. OCHOBHblE apoMOpdO3bl
XMBOTHbIX. BeHfckas (payHa. KemOpWIACKMA B3pbIB — MOSBEHNE COBPEMEHHbIX
TUNOB. [lepBble XOPLOBble XMBOTHbIE. XXU3Hb B BOAE. OBOJMOLUMA NO3BOHOYHbIX.
MpouncxoxaeHve aMpnomnin n penTuania. NMpPomcxoXKaeHne MIeKoNMTaoWmMx U NTUL.
MpuHUMN Kno4veBoro apomopgosa. OcBoeHne 6ecno3BOHOUYHLIMM 1 MO3BOHOYHbIMU
YXUBOTHBLIMW CYLLW.

Pa3BUTME XMN3HM Ha 3em/ie N0 3pam U Nepuogam: apxei, NnpoTepo3oi, Naneo3on,
Me3030M, KaltHOo30i. O6Las XapaKTepuCcTUKa Knmmata U reoniormyeckux npoLieccos.
[MosiBNeHWe 1 pacLBeT XapaKTePHbIX OpraHM3MOB. YrneobpasoBaHue: ero ycnosus u
B/IMSIHME Ha ra3oBblii COCTaB aTMoCepbl.

MaccoBble BbIMMPaHUA — 3KONOTMYeCKne KPU3ncbl MPoLnoro. MpuymHbl un
CNeACTBMA MacCOBbIX BbIMUPaHWA. COBPEMEHHBIA 3KONOMMYECKWIA KpU3UC, ero
0cobeHHoCTK. [Mpobnema coxpaHeHNs bruopasHoobpasuns Ha 3eme.

CoBpemeHHas cuCTemMa oOpraHuyeckoro mupa. [puHUMNLI  KnaccugmKaumm
opraHn3moB. OCHOBHbIe CUCTeMaTUYecKme rpynnbl OpraHM3mMoB.

JdemoHcTpanuu



MopTpeTbl: ®. Pean, J1. CnannaHuyaHu, J1. Mactep, N. . MeyHunkos, A. U.
OnapuH, K. XongeiH, I'. Ménnep, C. Munnep, . FOpw.

Tabnmupl 1 cxembl: «Cxema onbita @. Pegm», «Cxema onbita J1. Mactepa no
N3YYEHNIO CamM03apOoXKAEeHNS XN3HU», «Cxema onbiTa C. Munnepa, . KOpu», «3T1ansbl
HEeopraHNMYecKomn 3BOSIIOLUNY», «["e0XPOHOMOrNYecKas LWKana», «HavyanbHble aTansbl
OpraHnM4Yeckon 3BonouUmm», «Cxema 06pa3oBaHUs 3yKapuoT MYyTEM CMMOMOreHe3a,
«Cuctema >XnBou npupoabl», «CTpoeHue BUpyca», «ApOMOpP(03bl PacTeHUI»,
«PUHMOUTLI», «OOHOKNETOUYHbIE BOAOPOC/IN», «MHOIMOKNETOUHbIE BOAOPOC/IN,
«Mxu», «[1anopoTHUKN», «[ 0N0CEMEHHbIE pacTeHus», «OpraHbl LIBETKOBbIX
pacTeHuin», «Cxema pa3BUTUA XXMBOTHOIO MUpa», «ApPOMOPKO3bl XMBOTHLIX»,
«[MpocTtenwne», «KMULWEYHONONOCTHbIE», «I10CKMe YepBU», «YNEeHUCTOHOTME,
«PblIbbl», «3eMHOBOAHbIE», «[TpecMblKaroLmecs», «ITuubl», «MnekonuTatoLme»,
«Pa3BUTME XN3HN B apXemcKkon 3ape», «Pa3BuTUE XXU3HW B MPOTEPO30MCKON 3pe,
«Pa3BUTUNE XU3HN B Nane030MCKON 3pe», «Pa3BUTUE XMU3HW B ME3030IACKOI 3pe»,
«Pa3BUTME XN3HN B KaNHO30MCKOW 3pe», «COBpeMeHHas cucTemMa OpraHMyecKoro
Munpa».

O6opyaoBaHue: repbapuy  pacTeHWin  pas3/IMYHbIX  OTAENOB,  KOMIeKuum
HaCceKOMbIX, BNaXKHble Mnpenapatbl XWBOTHbLIX, PaKOBWHbLI MOJIIOCKOB, KOMMeKL MK
UINIOKOXMX, CKENeTbl MO3BOHOUHbIX XXMBOTHbIX, Yy4yena MTuy, 1 3Bepei, Koniekummn
OKaMeHeNoCTeld, MOMe3HbIX WCKOMAaeMbIX, MY/SHDKM  OpraHU4YecKMx OCTaTKOB
OpraH13mos.

Buprtyaabnas naGopaTtopHas padora «MogenvmposaHue onbiToB Munnepa—
FOpK No n3yyeHnto abUOreHHOro CMHTe3a OpPraHNYecKUX COeAMHEHWIA B MEPBUYHOIA
aTmocepe».

JlaGopaTtopnasi pabGora «/3ydeHMe ” onNMcCaHWE MWCKONAEMbIX OCTATKOB
LPEBHUX OpPraHnU3mMoB».

IIpakTuueckas padora «/3yyeHne 0CO6eHHOCTEN CTPOEHUS PaCTEHNIA Pa3HbIX
OT[ENoB».

IIpakTuueckas padora «/I3yyeHne OCOOGEHHOCTEN CTPOEHUS MO3BOHOYHbIX
YKNBOTHbBIX».

Tema S. IIpoucxoxkaeHue 4eji0BeKa — AaHTPOIOIeHe3

Pa3fensl 1 3agaym aHTpononorum. Metoasl aHTPOMoNOrnn.

CTaHOBNEHVE NPeACTaBNeHUA O MPOUCXOXAEHUN YenoBeKa. PennrnosHble
BO33peHuA. COBPEMEHHbIE HaY4YHble Teopuun.

CX0ACTBO 4efioBeKa C >XMBOTHbIMU. CUCTemMaTUYeCKOe MOMOXKEHME YenoBeka.
CBuaeTenbCTBa  CXOACTBA  YeNOBEKA  C  YKUBOTHBLIMMU: CpaBHUTE/IbHO-
MOP{OI0rnyeckue, amMbpronornyeckue, (h1310/1I0r0-6MOXNMUYECKNE,
noeegeHyeckne. OTANYMA YenoBeKa OT XXUBOTHbLIX. [PAMOXOXAEHNE U KOMMJIEKC
CBSI3aHHbIX C HWM MPU3HAKOB. Pa3BMTWe TO/IOBHOr0O MO3ra M BTOPOW CUMHa/IbHOM
CUCTEMBbI.



ABwxyuime cunbl (pakTopbl) aHTpOMoreHesa: GMOMOrMYecKne, couumabHbIe.
CoOoTHOLLEHME BMOIOrMYECKMX U COLMabHbIX PaKTOPOB B aHTPOMOreHese.

OCHOBHble CTafuu aHTponoreHesa. PaHHME 4YenioBeKoOOpasHble 06e3bAHbI
(MPOKOHCY/bI) U paHHWe NoHruabl — obLme Npeakn YenoBekoobpasHbIX 06e3bsaH U
nofen. ABCTPa/ioNUTeKN — ABYHOIVE Mpefku fogei. UenoBek ymenblid, repBble
M3roTOB/IEHVSA OPYAUNA Tpyda. YenoBek NpAMOXOAALMA 1 NEPBbIA BbIXOA NtOAeN 3a
npeaenst AQpukn. UenoBek reinaens6eprckmii — obwmnin Npeaok HeaHAepTaIbCKOro
yesioBeka W YesioBeka pasyMHOro. Yenosek HeaHAepTa/lbCKUA Kak BWf NtOAel
XO0/I04HOr 0 KN1maTa. Yenosek pasyMHbIil COBPEMEHHOTO TUMNa, AEeHUCOBCKMI YENOBEK,
OCBOEHME KOHTUHEHTOB 3a npegenamv Appuku. MNaneoreHeTKa 1 naseoreHoMmnKa.

JBO/IIOLMSA COBPEMEHHOIO 4enoBeKa. ECTeCTBEHHbIM OTOOP B MOMNYNAUMSAX
yesnioBeka. MyTaLMOHHBIN NPOLECC 1 NOMMOPHU3M. MonyNALNOHHbIE BOHBI, APend
FeHOB, MUTpaLmMa N «3PDEKT OCHOBATENS» B NOMYNALMAX COBPEMEHHOIO Ye/oBeKa.

YUenoseyeckne pacbl. [MoHATME O pace. bonbline packl: eBponeongHas
(eBpasuiickas), aBCTpasio-HerponaHas (3KeaTopuasnbHas), MOHronomaHas (asnaTcko-
amepukaHckas). Bpemsa u nyTu paccefieHMs 4enoBeka Mo njaHete. EAUMHCTBO
4esioBeYECKNX pac. HayyHas HecoCcToATeNbHOCTb pacusma. [MpucnocobneHHOCTb
yesioBeka K pasHbIM YC/IOBUAM OKpY)KatoLlein cpefbl. BnnsHue reorpatmyeckoi
cpefbl U apeidha reHoB Ha MOPGOIOTMIO U (hU3MONOT K0 YeNOBEKa.

MexamcumnanHapHble MeToAbl B ()M3MYeCKoi (61010rMyYecKoin) aHTPONoIornn.
JBO/IIOLMOHHASA aHTPOMO/IONUS 1 ManeoaHTPOMNosIONNS YenoBEeYECKUX MONYNALNNA.
BuocoumanbHble nccnefoBaHUA MPUPOAbI YenoBeka. VccnefoBaHWe KO3BOJHOLMM
O10/I0rMYECKOro U COLMaIbHOMO B YesIOBEKe.

JlemoHcTpanumn

MopTtpeTsl: Y. dapsuH, J1. lukn, A. A. PornHckuid, M. M. Mepacvmos.

Tabnmupl U cxembl: «MeTofbl aHTPOMONOrnm», «I 0NOBHOM MO3I YesioBeKa»,
«YenoBekoobpasHble 06e3bsHbI», «CKefeT uYenoBeKa W CKeNeT  LUMMMaH3e»,
«PyanMEHTBbI M aTaBu3Mbl», «[ABMXKYLLUME CUNMbI aHTPOMOreHesa», «3BOJIOLNOHHOE
OPEBO  YenoBeKa»,  «ABCTpasionuTek»,  «YenoBek  ymenblid»,  «YenoBek
NPSMOXOAALLNIAY, «[eHNCOBCKMIA 4enoBek» «HeaHaepTanblbl», «KpOMaHbOHLIbI»,
«[lpenKn yenoBeka», «3Tanbl 3BO/OLUM YeloBeKa», «Pacbl Ue/loBeKa.

O6opyaoBaHue: MyNsHXKU OKaMeHesloCTel, NpeAMeTOB MaTepuasibHON Ky/bTypbl
NMPeaKoB 4esioBeka, Penpoaykuun (potorpadun) KaptTUH C MUGOIOTMYECKUMU 1
OMGNENCKMMMN  CHOXKETAMW  MPOUCXOXAEHNS  4enoBeka, ¢oTorpaguy  HaxodoK
MCKOMaeMbIX OCTAaTKOB 4esfioBeKa, CKeneT 4enoBeKa, MOfe/b 4yepena 4yenoBeka W
Yyepena LUMMNAaH3e, MOLENb KUCTW YenoBeKa M KUCTWU LUMMMaH3e, MOAeNn Topca
NpeaKoB YenoBeka.

JlaGopaTopuas padora «/13yyeHne 0CO6EHHOCTE CTPOEHNSA CKefleTa Ye/loBekKa,
CBA3aHHbIX C NPAMOX0XAEHNEM>,

IMpakTuyeckas padora «/13yyeHre 3KONOrMYECKMX afanTal il YeloBeKa.



Tema 6. Jxkosorusi — HaykKa 0 B3aHMOOTHOIICHHSX OPraHU3MOB U
HAJOPraHU3MEHHBIX CHCTEM C OKpY Kalollei cpeaoi

3apoXkaeHne 1 passuTme akonorum B Tpyaax A. N'yméonoara, K. ®. Pynbe, H. A.
CeBepuoBa, 3. ['ekkens, A. TeHcnu, B. H. Cykayésa. Pa3fenbl 1 3aa4n 3KOMOTUN.
CBA3b 3K0/I0MMK C APYrMIN HayKaMMu.

MeToabl 3konoruun. [loneBble HaGNIOAEHUA. DKCMEPUMEHTbI B 3KONOMUW:
npupofgHble © nabopatopHble. MogenupoBaHne B 3KONOrMW.  MOHUTOPUHT
OKpY>KatoLLel cpefpl: NOKasbHbIA, PErMOHaNIbHbIV U TN06a/bHBbINA.

3HauyeHne  3IKOMOTMYECKMX  3HAHWIN  AN19  YesloBeKa.  JKOMOrmMyeckoe
MMPOBO33PEHNe KaK OCHOBa CBSi3eil 4YenoBeyecTBa C NpUpoLon. PopmupoBaHue
9KOJIOTMYECKOIN KY/NbTYPbl Y 3KOJIOTMYECKON rPaMOTHOCTW HaCeNeHus.

JdeMoHCcTpanuu

MopTtpeTbl: A. F'ym6onbar, K. ®. Pynbe, H. A. CeBepuoB, 3. ekkenb, A.
TeHcnun, B. H. Cykaués.

Tabnuubl 1 cxembl: «Pa3fenbl 3Konorum», «MeTtofbl 3Konorum», «Cxema
MOHUTOPMHIa OKPY>KatoLLEen cpefbl».

JIaGopaTopuas padora «/13y4yeHne MeTO0B 3KOMOrMUYECKNX UCCNe0BaHNIA».

Tema 7. Opranusmsl u cpeaa 00MTAHUA

JKonormnyeckne (hakTopbl M 3aKOHOMEPHOCTU KX AercTBUA. Knaccugukaums
3KO/IOrMYeCcKMX (hakTopoB: abuoTuyeckue, BMOTUYECKMe, aHTpoMNoreHHble. O6Lme
3aKOHOMEPHOCTU [AeCTBUSA 3KOMIOTMYecKUxX (haktopos. [Mpasuno MuHumyma (K.
LLinpeHrens, HO. JlMomux). TonepaHTHOCTb. OBPUOMOHTHbIE W CTEHOOBUOHTHbIE
OpraHu3mbl.

AbroTnyeckme haktopbl. CBET KaK 3KOIOrMYeCKniA pakTop. JeincTene pasHbIix
YYaCTKOB COJIHEYHOIO CrneKTpa Ha OpraHn3Mbl. IKOOTMYECKME TPYNIMbl PACTEHUIA U
YXMBOTHBbIX MO OTHOLLEHMIO K CBETY. CUrHa/IbHasA posib cBeTa. POTOMNEPUOAN3M.

TemnepaTypa KaK 3KO/OrMyeckuii aktop. [elcTBue TemnepaTypbl Ha
opraHunambl. MONKWIOTEPMHbIE M TOMOMOTEPMHbIE OpPraHu3Mbl. IBPUTEPMHbIE W
CTEeHOTEPMHbIe OpraHu3Mmbl.

BnaXHoOCTb Kak 3KOMornyeckuin gaktop. lpucnocobneHns pacTeHuin K
NoAAepXXaHNo BOAHOMo 6aaHca. Knaccugukaums pacTeHunii Mo OTHOLLEHUIO K BOZE.
[MprCrnoco6/1eHNA XXUBOTHBIX K M3MEHEHMIO BOLHOTO pPeXxuma.

Cpeabl 06WUTaHMS OpraHM3MOoB: BOAHasA, Ha3eMHO-BO3AYyLUHas, MOYBEHHaS,
rnyouHHas MoAMNOYBEHHaS, BHYTPUOPraHn3MeHHas. PU3NKO-XMMMYECKUe
0CO6eHHOCTU cpef, 06MTaHUs opraHn3MoB. MNprcnocob1eHns OpraHM3MoB K XXU3HU B
pasHbIX cpejax.

Buonornyeckue putmbl. BHelHWE 1 BHYTpeHHKE pUTMbl. CyTOYHbIE Y TOANYHbIE
PUTMbI. [PNCNOCO6/1IEHHOCTL OPraHN3MOB K CE30HHBIM U3MEHEHUAM YCNOBUIA XXU3HN.

YKu3HeHHble (opMbl OpraHn3moB. MoHATUE O XM3HEHHOW thopMe. XKU3HEHHbIE
(hOpMbl  pacTeHWid: [epeBbs, KYCTapHUKW, KYCTapHUYKM, MHOrO/IETHWE Tpasbl,



OfHONeTHMe TpaBbl. XXN3HEHHblEe (OPMbl XXUBOTHbIX: TMAPOOGUOHTLI, re0OMOHTHI,
a3p00bMOHTbI. OCOBEHHOCTN CTPOEHUSA 1 06pa3a XMU3HW.

BroTnyeckne akTopbl. Buabl 6M0TUYECKMX B3aMMOAEACTBUIA: KOHKYPEHLS,
XWULWHNYECTBO, CUMOMO3 U ero dopmbl. [Mapasutusm, Koonepauus, MyTyainsw,
KOMMEHCa/IN3M (KBapTUPaAHTCTBO, Hax/1e6HNYeCTBO). HeTpoduueckune
B3aMMOAeNCcTBMA (ToNu4Yeckume, hopuyeckme, abpunyeckme). 3Ha4eHne BUOTUYECKNX
B3aMMOAENCTBMIA NS CYLLEeCTBOBaHWA OpraHuW3MoB B cpefe o6uTaHus. [puHLmMN
KOHKYPEHTHOIO UCK/TKOYEHMS.

JdeMoHCcTpanuu

Tabnuubl M CXembl: «3JKoNOrnmyeckme gaktopbl», «CBETOBON CMEKTP»,
«JKOMOrNYeCKMe rpynnbl XXMBOTHLIX MO OTHOLLUEHUIO K CBETY», «TenjioKpOBHbIE
XXMBOTHbIE», «XOMOAHOKPOBHbIE XXMBOTHbIE», «®dPU3NOMOTMYeCcKne aganTauun
XUBOTHbIX», «Cpefbl 06UTaHUA OpraHM3mMoB», «buonornyeckme pPUTMbI»,
«XKM3HEHHbIE (HOPMbl PACTEHMIN», «XKU3HEHHbIE (POPMbI XXMBOTHbLIX», «QKOCMCTEMA
LLUMPOKO/IMCTBEHHOIO Jleca», «3JKOCUCTEMA XBOMHOIO feca», «Llenn nutaHms»,
«XULLHNYECTBO», «[1apasntnam», «KoOHKypeHUmMs», «<CUmonos», «<KoMmeHcannams.

O6opygoBaHue: repbapumM pacTeHUA W HXKMBOTHbIX, MPUCMIOCOGMEHHBbIX K
B/IUAHUIO  Pa3/INYHbIX 3KONOrMYeCKMX (hakTopoB, repbapun  CBETO/HOOMBbIX,
TEHeNOOMBLIX W TEHEBbIHOC/IMBLIX PaCTEHWA, CBETOMOOMBLIE, TeHeNtobMBble U
TEHeBbIHOC/IMBbIE KOMHATHblE PacTeHWUs, repbapuyv u KOMMeKUMn TensontobmuBsbIXx,
3MMOCTOMKNX, MOPO30YCTONYMBBLIX PacTEHWA, 4yyyena MTUL, MU 3Bepeit, repbapuu
PacTeHWin, OTHOCAWMXCS K rurpodutam, KcepoguTam, Me3omTam, KOMHATHbIE
pacTeHus [aHHbIX TPYMm, KOIEKLMN XUBOTHLIX, 0OMTalOWMX B pasHbIX cpefax,
repbapum ”  KOMNEKUUW pPacTEHUA W XXMBOTHbIX, 06/1afaloWmMX YepTamu
MPUCMOCO6/IEHHOCTU K CE30HHbIM W3MEHEHUSIM YC/OBUA KWU3HW, Tepbapun u
KONNEKUMA pacTeEHUA U XKMBOTHBIX Pa3/IMYHbIX >XM3HEHHbIX (HOPM, KOMIeKumm
XXMBOTHbIX, Y4aCTBYIOLMX B Pa3IMUYHbIX OMOTUYECKMX B3aMMOAENCTBUSAX.

JIaGopaTopnas padora «BbISBNeHNe NpMcrnoco61eHnin OpraHn3MoB K BINSAHUIO
cBeTa.

JlaGopaTopnasi padora «BbIfB/eH1e NPpUCNocob1eHnin OpraHn3MoB K BINAHUIO
Temnepatypbi».

JlaGopaTopuas padora «AHATOMUYECKME OCOBEHHOCTN PacTeHUIA 13 pa3HbIX
MeCT 06MTaHUS».

Tema 8. Ikos10rvsi BUAOB M MOMYJIA NI

JKOMOrMyeckme XapakTepucTnkn nonynaumn. Fonynayus Kak 6monorunyeckas
cuctema. Ponb HEOAHOPOAHOCTM cpedbl, (PU3NYECKMX GapbepoB U OCOBEHHOCTEN
6uonornm BWAOB B (HOPMMPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPbl MNONYNAUMIA.
OCHOBHbIe MokKasaTe/in NonyaLMmn: YACIEHHOCTb, NIOTHOCTL, BO3PacTHas 1 NosioBas
CTPYKTYpa, pOXAaemMoCTb, NPUPOCT, TEMMN POCTa, CMEPTHOCTb, MUTpaLus.

Jkonornyeckasa CTpyktypa nonynaumm. OueHKa YMCNEHHOCTM Monynsumu,
AvHamuka nonynsuum u e perynauus. bBuoTuyeckuidi noTeHUman nonynsuuu.



MogenvpoBaHve guHaMUKKU nonynsauuun. Kpreble pocTa YMCEHHOCTW MONynAauumn.
KpuBble BbDKMBaHWA. PerynsaumMs 4YuCMeHHOCTU Monynsumin: ponb  (DakTopos,
3aBUCALLMX U He 3aBUCALLMX OT NJIOTHOCTW. DKONOrnMYecKme ctparerum sngos (r- n K-
cTparerun).

[MoHATME 06 3KO/MOrMYeckoi Huwe Buga. MecToobuTaHue. MHoromepHas
MOZE/Nb 3KOM0rmyeckom Huwmn k.M. XatunmHcoHa. Pasmepbl 3KO/IOMMYECKON HALLIN,
[MoTeHUManbHasa 1 peannsoBaHHas HULLIN.

Bug Kak cuctema nonynsaunia. Apeanbl BMAOB. Buibl U UX >XU3HEHHbIE
cTpaTerun. SK0N0rnyeckne aKB1BASIEHTHI.

3aKOHOMEPHOCTY MOBEAEHMS U MUTPALMIA XXMBOTHbIX. BrMonornyeckme MHBasmm
4y>KepOoLHbIX BUAOB.

JdeMoHCcTpanuu

MopTpeT: OX. . XaTUMHCOH.

Tabnmubl UM CXeMbl:  «JKOMIOTMYECKMEe  XapaKTEPUCTUKU  NOMynaunm»,
«[MpocTpaHCTBEHHAA CTPYKTYpa Nonynauum», «Bo3pacTHble NpaMuibl NONynaumum»,
«CKOpPOCTb 3acefieHns MoBepxXHOCTM 3eMan pas/inyHbIMK opraHmuamamu», «Mogesb
3KOM0rMYecKon HAWN K. U. XaT4yMHCOHa».

O6opyaoBaHue: repbapumn pacTeHW, KONNEKLMUM XXMBOTHBIX.

JlaGopaTopnas padora «[1p1Crnoco6/1eHNs CEMSIH PaCTeHUI K pacCce/ieHNH.

Tema 9. IkoJ0rust cO00MIECTB. IKOJIOTHIECKHE CUCTEMBI.

CoobulectBa opraHuM3mMoB. BuoueHo3 u ero cTpykTtypa. CsA3n  Mexay
opraHu3mamu B 61oLIeHO3E.

JKocucTema Kak 0TKpbITas cuctema (A. K. TeHcnn). DyHKUMOHabHbIE 6/10KN
OpraHM3MOB B 3KOCUCTEME: MPOAYLEHTbI, KOHCYMEHTbI, pefyueHTbl. Tpoduyeckne
YPOBHW. Tpouyeckre uenn n cetn. Abnotmnyeckme 6/10Kn akocmcTem. NMousbl 1 UMbl
B 3KOCUcTeMax. KpyroBopoT BELLECTB M MOTOK 3Hepruu B 3KOCUCTEME.

OCHOBHbIe MOKa3aTe/nIn 3KOCUCTEMbI. bruomacca 1 NPoAyKUNs. SKONOrMYecKune
nupamupl Yicen, Gromacchl 1 3Heprum.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpoiixu. @aykmyayuu.
HanpasneHHble 3aKOHOMEPHbIE CMEHbl COOOLIEeCTB — CyKueccun. [epBuYHbIE W
BTOPUYHbIE CYKLLECCUM N UX NPUYMHBI. AHTPOMOreHHbIe BO3AENCTBUA Ha CYKLIECCUN.
KnumakcHoe coobuectBo. bropasHoobpasve M MnosHoTa KPYyroBopoTa BeELLeCTB —
OCHOBa YCTONYMBOCTM COOOLLECTB.

[MpupoaHbIe 3KOCUCTEMBI. Dxocucmemsvl 03Ep u pek. IDKkocucmemvl mMopeu u
OKeanos8. Jxocucmembvl mym)p, J1ecoe, cmeneﬁ, nyCmuslHb.

AHTPOMOreHHbIe IKOCUCTEMBI. ArpoakocmncTema. ArpoLeHos. Pasnnuma mexay
aHTPOMNOreHHbIMU U NMPUPOAHLIMU 3KOCUCTEMAMMU.

Ypb6o3skocuctembl. OCHOBHbIE KOMMOHEHTbI Yp6o3kocucTeM. ["opoackas diopa
N (ayHa. CMHaHTpoNM3auma ropoAcKoil ayHbl. Bronornyeckoe M Xo3anMcTBEHHOE
3HayeHVe arpoaKoCUCTEM U YPOOIKOCUCTEM.



3aKOHOMEPHOCTY (HOPMMPOBAHNSI OCHOBHBIX B3aVIMOAENCTBUI OpPraHn3MOB B
aKocucTeMax. Ponb kackaono2o s¢hgexma u 81U008-30upuramopos (Kirouesulx 811008)
6 Qynkyuonuposaruu skocucmem. ['ePeEHOC 3HEPTUN N BELLECTB MeXAY CMEXHbIMN
3KOCUCTEMAMW. YCTORYMBOCTb OPraHW3MOB, MOMNYNSLMIA U 3KOCUCTEM B YCMOBUSIX
€CTECTBEHHbIX N aHTPOMOIreHHbIX BO3A€I7ICTBI/II7I.

Mexanuzmbi 6030eticmaust 3a2psA3HeHUli pa3HblX MUN08 Ha cyOOPSaHUIMEHHOM,
OP2aAHU3MEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YPOBHAX, OCHOBbL IKOIOSULECKO20
HOPMUPOBAHUSL  AHMPONO2eHH020  8o30elicmeusi.  MeTofoNorns  MOHUTOPUHTA
€CTECTBEHHbLIX N aHTPOMOreHHbIX 3KOCUCTEM.

JemoHCcTpanumn
MopTpeT: A. K. TeHcnn.
Tabnmupl 7 CXEMbI: «CTpyKTYypa broueHo3a», «3JKocucTeMa

LLUMPOKO/IMCTBEHHOIO fieca», «3JIKOCUCTEMa XBOWMHOMO feca», «®PYHKUMOHa/bHbIE
rpynnbl OpraH13mMoB B 3KocucTeMe», «KpyroBopoT BELLECTB B 3KocucTeMe», «Lienu
nuTaHnsa  (NacTouLLHas, [OeTPUTHasA)», «IKOMOrmyeckas nupammaa Ymcen»,
«DKOMOrnyeckas nupammga 6uomacchbl», «3IKOMOrMYecKas nuMpaMuaa 3SHeEpPrum»,
«ObpasoBaHne 6onoTa», «llepBUYHasA cykueccus», «BoccTaHoBneHVe neca nocne
noXapa», «3KOCUCTEMa 03epa», «ArpoLeHo3», «KpyroBopoT BeLlecTB M MNOTOK
3HEPrum B arpoLeHose», «Mpumepbl Ypo03KOCUCTEM.

O6opyfoBaHue: repbapun pacTeHWU, KONEKLMN HACEKOMbIX, Yyyena nTuy v
3Bepeit, repbapumn KynbTYPHbIX U AUKOPACTYLMX PacTeHWi, akBapuym Kak MOAeslb
3KOCUCTEMBI.

IMpakTuyeckas padora «/13yyeHune 1 onvcaHne ypo0o3aKOCUCTEMbI».

JlaGopaTtopuass pabGora «l/I3ydyeHne pa3HOOOpasnsi MeNIKMX MOYBEHHbIX
YNIEHUCTOHOTMX B Pa3HbIX 3KOCUCTEMAX».

DKCKypeust «IKCKYPCUS B TUMWUYHBLIA GroreoueHo3 (B AybpaBy, 6GepesHsiK,
e/IbHUK, Ha CYX0/10/1bHbIA NN MONMEHHbIW Nyr, 03epo, 6010T0)».

OKcKypeusi «OKCKYpCUs B arpoakocuctemy (Ha none wav B TENIMYHOE
XO03AACTBO)».

Tema 10. buocdepa — riodanbHas IKOCHCTEMA

Buocthepa — obuiennaHeTapHas 000n104Ka 3eMnun, rAe CyuwecTBYeT WK
CyLLLeCTBOBa/a XM3Hb. Pa3BuTMe MpefcTaBneHUn o 6uochepe B Tpydax 3. 3rocca.
YueHne B. V. BepHaackoro o 6uoctepe. Obnactn 6uochepbl 1 eé coctas. XKneoe
BELLECTBO Grocdepbl 1 ero yHKUuN.

3aKOHOMEPHOCTY CyLLecTBOBaHNA 6uocgepbl. OcobeHHOCTU 6Guochepbl Kak
rnobasbHOM 3KocucTeMbl. [MHamMuMyeckoe paBHoBecWe B Guoctepe. KpyroBopoTbl
BELLLECTB M OMOreoxmmmuyeckue UMKnbl (yrnepoga, asota). PUTMUYHOCTb SBMIEHWI B
brocdepe.

30HanbHOCTL 6rocdepsbl. MNMoHATNE 0 6uome. OCHOBHbIE BUOMBI CYLUW: TYHAPA,
XBOWHbIe f1eca, CMeLLaHHble U LUIMPOKO/IMCTBEHHbIE fleca, CTeNu, CaBaHHbI, MYCTbIHK,



TPOMNUYeCKme fieca, BbICOKOropbsa. Knumar, pacTuTeslbHbIA U XXMBOTHbIN MUP GMOMOB
cyLm.

CTpyKTYypa 1 PYHKUMA XXMBLIX CUCTEM, OLiEHKA MX PECYPCHOro moTeHumana u
BrochepHbIX PYHKLUWIA.

JemoHCcTpanumn

MopTpeTsbl: B. N. BepHaackui, 3. 3tocc.

Tabnuubl 1 cxembl: «l"eoctepbl 3eMnn», «KpyroBopoT asoTa B NPUPoAe»,
«KpyroBopoT yrnepoga B npupoae», «KpyroBopoT Kucnopoga B MpUpoe»,
«KpyrosopoT Bofb! B npupoge», «OCHOBHble 61OMbI CyLLW», «KnnmaTnyeckre nosca
3emnn», «TyHapa», «Tanra», «CmewaHHblA fiec», «LLIMPOKONNCTBEHHLIN Nec,
«CTenb», «CaBaHHa», «[MyCTbIHA», « TPONUYECKMNIA NTEC.

O6opyoBaHve: repbapuy pacTeHNIA pa3HbIX GUOMOB, KONMIEKLUN KUBOTHbIX.

Tema 11. HestoBek M OKpyKa0mIasi cpeaa

JKONOrnYecKme Kpsncbl M X NpUUMHbL. Bo3gencteune YesoBeka Ha buocgepy.
3arpssHeHme BO34YyLWHOWN cpedbl. OxpaHa BO3dyXa. 3arpssHeHue BOAHOW cpefbl.
OxpaHa BOAHbIX pecypcoB. Pa3pylueHne nouysbl. OxpaHa MOYBEHHbLIX PeCYpCOB.
I3mMeHeHne Knumara.

AHTPONOreHHOe BO3AENCTBME HA PaCTUTESIbHBIA M XMUBOTHbIA MuUp. OXpaHa
PacTUTENIbHOTO W >XMBOTHOrO Mmwupa. OCHOBHble MPUHLMMbI OXpaHbl NPUPOABLI.
KpacHble kHurn. Ocob0 oxpaHseMble npupodHble  Tepputopun  (OOITT).
BoTaHu4yeckme cafpbl U 300/10rMYECKNe MapKu.

OCHOBHble MPUHUMNbI YCTONYMBOIO PasBUTUA Ye/lOBEYeCTBA W MPUPOLbI.
PaLmoHaibHoe MPYPOA0N0/bL30BaHNE N COXpaHeHMe B1OIOTMYECKOro pasHoobpasus
3emnn. OO6UME  3aKOHOMEPHOCTM  TN06a/ibHbIX  3KOMOTMYECKUX  KPU3WUCOB.
OC06eHHOCTM COBPEMEHHOIO KpU3mnca 1 ero BeposiTHble NocneacTBuS.,

Pa3BuTME METOL0B MOHUTOPUHIA Pa3BUTMS OMACHbLIX TEXHOTEHHbIX MPOLECCOB.
Cucmemnole ucciedo8anus nepexooa K pecypcocbepezaiowell u
KOHKYPEHMOCNnOCcoOHOU dHepeemuke. buonocuueckoe pasnoobpasue u oOuopecypcol.
HaquHaﬂbeze qubopMauuonnbze cucmemsl, 0660”6'{1466”01/(41/!8 aocmyn K
qubopMauuu N0 COCMOSHUIO OMOENIbHbIX 6UO08 U  IKOCUCHEM. OcHoebl
sIKopeadburumayuyu  dKocucmem U cnocob6os 0OopvOLl ¢ OUONOBPEINCOCHUIMU.
Pexoncmpyxkyus mopckux u HazemMHblX 3KOCUCTHEM.

JlemoHcTpanumn

Tabnmupbl U cxembl: «3arpsisHeHne aTtMocepbl», «3arpssHeHNe rnapochepbI,
«3arpsasHeHne nouyBbl», «MapHUKOBLIA addekT», «Oc060 OXpaHsiemMble MPUPOAHbIE
Tepputopumn», «Mofenu yrnpasnsgeMoro Mmpa.

O6opyoBaHue: oTorpaun oxXpaHsieMbIX PaCTEHUIA M XKMBOTHbIX KpacHOW KHUIU
Poccuiickon ®epaepaumn, KpacHoM KHUMM pernoHa.



IHNIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBI 11O
BUOJIOTUN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®rOC COO ycraHaBnMBaeT TpeboBaHWA K pe3y/nbTataM OCBOEHUS
obyvarowmmmcs  nporpaMM  cpegHero  obuiero  06pa3oBaHWMA:  NIMYHOCTHbIE,
MeTanpeaMeTHbIE U MPeAMETHbIE.

B CTpyKType NUYHOCTHbLIX Pe3ynbTaToB OCBOEHWA MporpaMMbl Mo 61onorum
Bbl€NEHbl CNnefytoLme COCTaBNAoLWMe: 0CO3HaHUe 06y4YatoLMMUCA POCCUICKOM
rPaXX4aHCKON MAEHTUYHOCTM — FOTOBHOCTW K CAMOPa3BUTMIO, CAaMOCTOATENIbHOCTM 1
CaMoOonpefeneHunio, naruuue momusayuu K 00YYeHNIO OUONOTUN, yerenanpasieHHoe
pazeumue BHYTPEHHUX YOEXAEHWA NMYHOCTU HA OCHOBE K/IHOUEBbIX LEHHOCTEN K
NCTOPUYECKUX TPpaauumii  pa3BUTUA  OMOMOTMYECKOTO 3HaHWS, 2omosHoCmb U
cnocobrocms 00YHalOLWNXCA PYKOBOACTBOBATLCSA B CBOEN [eATeNIbHOCTU LIEHHOCTHO-
CMbIC/IOBbIMM YCTaHOBKaMu, MPUCYLLMMK CUCTEME OMOMOrMYecKoro obpasoBaHus,
Hanuvue npasoco3nanus 3KONOrMUYeCKON KYNbTYpbl, cnocobrocmu cmasumos LENN U
CTPOMTb XKM3HEHHbIE M/aHbl.

JINYHOCTHbIE pe3ynibTaTbl OCBOEHWA MPOrpaMMbl Mo 61MON0rMn LOCTUraKTCA B
eIMHCTBE Y4ebHON W BOCMUTATE/IbHON [AEATeNlbHOCTU B COOTBETCTBUU C
TPaAULMOHHBIMA POCCUINCKMMU COLMOKY/IbTYPHBLIMU, UCTOPUYECKMMU N [AYXOBHO-
HPaBCTBEHHbIMW LIEHHOCTAMU, MPUHATBLIMW B 06OLLECTBE MNpaBuiaMuM M HOpMamu
MoBefeHNss W CMoco6CTBYHOT MpoLeccaM CamMOorMo3HaHus, CamMOBOCMMUTaHUA U
camMopasBUTUA, PasBUTNA BHYTPEHHEN MO3ULMN TMYHOCTK, NATPUOTU3MA N YBAXKEHNS
K 3aKOHY W MpaBoMnopsgKy, YenoBeky Tpyda v cTapllemMy MOKOMEHUIO, B3aVIMHOIO
YB@KEHWNS, OEpPeXXHOro OTHOLIEHMS K Ky/NbTYPHOMY Hacnegumio n Tpaguumav
MHOrOHaUMOHaNbHOro Hapoga Poccuiickoit defepaunmn, NpUpoLe U OKpYXKatoLen
cpege.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUS Y4eOHOro npeameTa «bronorus» AoMKHbI
OTpaXaTb FOTOBHOCTb W CMOCOBGHOCTbL  0Oy4aloLWMXCH  PYKOBOACTBOBATHCA
ChopMUPOBAHHON BHYTPEHHeW MO3uLMeiA NIMYHOCTU, CUCTEMOA  LEHHOCTHbIX
OpWEHTaUWN,  MNO3UTUBHbLIX  BHYTPEHHUX  YOEX[EHWI,  COOTBETCTBYHLLMX
TPaAULMOHHBLIM LLEHHOCTAM POCCUIACKOr0 06LL,eCTBa, paclUMpPeHIEe XXU3HEHHOIO ONbITa
W OonblTa [AeATeNbHOCTU B MNPOLECCe peasm3aumMn  OCHOBHBIX —HarpaBieHUi
BOCMNUTATENbHON AeATeIbHOCTW, B TOM YKC/E B YaCTU:

1) rpaIaHCKOT0 BOCTIMTAHUS

CPOPMMPOBAHHOCTb TPaXKAAHCKON MO3MLMM 06yYatoLLerocs Kak akTMBHOIO Wt
OTBETCTBEHHOIO Y/ieHa POCCUIACKOro 06LLECTBa;

0CO3HaHMe CBOMX KOHCTUTYLIMOHHbIX MpaB U 0653aHHOCTEN, YBaXKeHME 3aKOHa U
MpaBoMNopAaKa;



FOTOBHOCTb K COBMECTHOM TBOPYECKOWN [AEeATeNIbHOCTU MPU CO34aHNN YHeOHbIX
MPOEKTOB, PELEHNN YYebHbIX W  MO3HaBaTe/IbHbIX  3afa4y,  BbIMOSHEHUN
BMONOrNYeCKMX 3KCNEPUMEHTOB;

CMOCOGHOCTb OnpeseNnsTb COBCTBEHHYHO MO3MLMIO MO OTHOLLEHWIO K AB/IEHUAM
COBPEMEHHOW YKU3HWN 1 0OBACHATD €€;

YMEHMe YuUTblBaTb B CBOUX [EACTBMAX HEOOXOAMMOCTb KOHCTPYKTUBHOIO
B3aMMO/ENCTBMS NOAEA C pasHbIMU YOEXKAEHUAMU, KYNbTYPHLIMU LEHHOCTAMU U
coumanbHbIM NOOXEHNEM;

FOTOBHOCTb K COTPYZHWYECTBY B NPOLLECCE COBMECTHOIO BbINOSIHEHNSA YUYeOHbIX,
Mo3HaBaTe/IbHbIX 1 UCCNef0BaTeNbCKNX 3a4aY, YBOXKUTE/TbHOMO OTHOLLEHUS K MHEHWIO
OMMOHEHTOB NPV 06CYXXAEHMM CMOPHbIX BOMPOCOB BGMO0/IOMMYECKOro COAEPXKaHUS;

FOTOBHOCTb K N'YMaHWTAPHOW W BOSIOHTEPCKOW AeATeIbHOCTY;

2) IATPMOTHYECKOT0 BOCITUTAHUSA:

chopMUPOBAHHOCTb POCCUMACKOA TPaXKAaHCKOMW WMAEHTUYHOCTW, NaTpuoTU3Ma,
yBa)KEHWNA K CBOEMY Hapofy, YyBCTBA OTBETCTBEHHOCTM Nepes PoAMHOM, ropAaocTu 3a
CBOM Kpail, CBOK PofauHy, CBOW A3blK U Ky/nbTypy, MPOLLIOe U HacTosLlee
MHOTOHaLMOHa/IbHOro Hapoga Poccuu;

LLEHHOCTHOE OTHOLUEHME K MPUPOAHOMY Hacneamto M naMATHUKaM NpUpofbl,
LOOCTUXKEHUAM Poccun B HayKe, UCKYCCTBe, CNOPTe, TEXHONOMUAX, TPYAe;

CNOCOBHOCTL OLeHMBATb BK/af, POCCUNCKUX YUYEHBIX B CTAHOB/IEHME U Pa3BUTUE
61oNornn, NOHNMaHNA 3Ha4YeHNs B1MONOTUI B MO3HAHUM 3aKOHOB NPUPO/bI, B XN3HN
yesioBeka M COBPEMEHHOIO 06LLECTBa;

naeHas Yb6eXaEHHOCTb, FOTOBHOCTb K CNYXeHUO W 3awmte OTeyecTBa,
OTBETCTBEHHOCTb 3a ero cyaboy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

0CO3HaHMe AyXO0BHbIX LIEHHOCTEN POCCUINCKOro Haposa;

CPOPMMPOBAHHOCTb HPABCTBEHHOI O CO3HaHMS, ATUYECKOr0 MOBEAEHNS;

CMOCOGHOCTb OLEHMBATL CUTYaUMl0 M MPUHMMATb OCO3HAaHHbIE peLIeHus,
OPWEHTUPYACL HA MOPa/IbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTW;

0CO3HaHWe NIMYHOr0 BKNafa B MOCTPOEHME YCTONUMBOrO ByAyLLEro;

OTBETCTBEHHOE OTHOLLEHME K CBOMM POAUTENAM, CO3AaHUI0 CEMbM Ha OCHOBE
OCO3HAHHOI0 NPUHATUSA LIEHHOCTEN CEMEHOW XXM3HM B COOTBETCTBUM C TPaAULNAMU
Hapoaos Poccuu,

4) 3¢TeTHYECKOro BOCIIUTAHUS:

3CTETUYECKOEe OTHOLUEHME K MUPY, BK/KOYas 3CTETUKY OblTa, Hay4yHOro u
TEXHNYECKOro TBOPYECTBA, CNopTa, TPY/Aa, 00LLECTBEHHbIX OTHOLLEHWIA;

MOHVMaHVe 3MOLIMOHAIbHOIO BO3AENCTBMS XXMBOW NPUPOAbLI N €€ LLeHHOCTW;

FOTOBHOCTb K CaMOBbIP@KEHWIO B pasHbIX BUAAX WCKYCCTBa, CTPEM/IeHue
NPOSABNSATL Ka4ecTBa TBOPYECKOM NIMYHOCTY;

5) ¢usuuyeckoro BocnuTaHusA, (GOpMHUPOBAHHMS KYJBTYPHI 310POBbH H
IMOIMMOHAJIBHOI'O 6.]131"0110.]1}"11/1512



MOHUMaHVe 1 peann3aums 340pOBOro 1 6e3onacHoro obpasa »m3Hu (340poBoe
NnUTaHne, COBMOL4EHNE TMTMEHNYECKMX NPaBUI N HOPM, CHalaHCUPOBaHHbIN PEXXNUM
3aHATU M OTAbIXa, perynspHas  (M3Myeckas aKTMBHOCTb), OepexHOoro,
OTBETCTBEHHOIN0 M KOMMETEHTHOIO OTHOLUEHUS K COOGCTBEHHOMY (DU3NYECKOMY W
MCUXNYECKOMY 3[10POBbHO;

MOHMMaHWe LEHHOCTM MNpaBun  WHAMBULAYa&bHOTO U KOJJIEKTMBHOIO
6e30nacHOro NoBeAeHUs B CUTYaLMsAX, YIPOXKatoLWmMX 340P0BbIO U XXU3HU NOLEN;

0CO3HaHWe MNOCNeACTBMIA M HENPUATUA BpeAHbIX NpuBbIYeK (YrnoTpebneHuns
aJTKOro/1s1, HAPKOTUKOB, KypeHus);

6) TPy10BOI0 BOCIIMTAHMS:

FOTOBHOCTb K TPyAy, OCO3HaHWe LLeHHOCTM MacTepcTBa, TPYL0H00ueE;

FOTOBHOCTb K aKTMBHOW [eATeNIlbHOCTM TEXHOJIOMMYECKON M coumaibHOM
HanpaB/eHHOCTW, CMOCOOHOCTb WMHULMMPOBATb, MAaHMPOBaTb U CaMOCTOATESIbHO
BbINO/IHATL TaKyt0 AeATe/IbHOCTb;

MHTEPEC K pa3/InyHbIM cepaM MNpPodecCMOoHaIbHON AeaTeNbHOCTN, YMeHUe
coBepLuaTb 0CO3HaHHbI BbIOOP 6YyayLLE NPOgheccun 1 peann3oBbliBaTb COOCTBEHHbIE
YXU3HEHHbIE M/aHbl;

rOTOBHOCTb W CMOCOBGHOCTbL K 00pa3oBaHMKO W caMo0obpa3oBaHMIO  Ha
MPOTSXKEHNUMN BCEW XKU3HN;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

3KO/IOMMYEeCKM Lie1lecoobpa3Hoe OTHOLLEHWE K MPUPOAE KaK UCTOYHUKY XKU3HU
Ha 3emsie, OCHOBe €€ CyLLeCTBOBaHWS;

MOBbILUEHNE YPOBHA  3KOJIOTMYECKON  KynbTypbl: NPUOGpPeTeHMe  onbiTa
NNaHMPOBaHMSA NOCTYMKOB N OLEHKN NX BO3MOXKHbIX MOCEACTBUN A1 OKPY)KaKOLLEN
cpeapl;

0CO3HaHMWe Trn106a/IbHOr0 XapakTepa 3KOJIOTMYecKUX npobseM u nyTerd uX
peLLeHns;

CMOCOGHOCTL MCMOMb30BaTh NMPUOBpPeTaeMble NP U3yYeHU 6UONOTUN 3HAHUS U
YMEHMS Mpu peLLeHnmn Npobem, CBA3aHHbIX C paLvoHaIbHbIM MPUPOLONO0/b30BaHNEM
(cobntofieHne npaBun MOBEAEHWA B MNPUPOAe, HanpaefeHHbIX Ha COXpaHeHue
PaBHOBECUS B 3KOCMCTEMAX, OXPaHy BMAOB, 3KOCUCTEM, B1OCHhEpI);

aKTUBHOE HENPUATME AEWCTBUIN, NMPUHOCALLMX BPef OKPYXKatoLein npupoaHoi
cpege, YMeHMe MpOorHo3vMpoBaTb HebnaronpusTHbIE 3KONOrMYeckue MocneacTeus
npeanpUHUMaeMbIX AeNCTBUIA U NpefoTBpaLLaTh 1X;

Ha/IMYme Pas3BUTOr0 3KOOMMYECKOTO MbILLIEHUS, 3KOOTMYECKON KyNbTypbl,
OnbITa AesaTeNIbHOCTN 3KOOrMYECKON HanpaB/ieHHOCTW, YMEHNS PYKOBOACTBOBATLCA
MKW B NO3HABaTENIbHON, KOMMYHUKATUBHOW W COLMaNbHON NPaKTUKe, rOTOBHOCTA K
Yy4acTuIO B NPaKTUYECKOW AeATeNIbHOCTM 3KO/TOMMYECKO HanpaBneHHOCTY;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:



ChOpMUPOBAHHOCTb  MUPOBO33PEHNS, COOTBETCTBYHOLLEIO  COBPEMEHHOMY
YPOBHIO Pas3BUTMSA HaykKuM M OOLLECTBEHHON MPaKTUKM, OCHOBAHHOIO Ha Auanore
Ky/bTyp, CNOCOBCTBYHOLLLEr0 OCO3HAHMIO CBOEr0 MeCTa B NMOMMKY/IbTYPHOM MUPE;

COBEPLUEHCTBOBaHME $A3bIKOBOWM W UMTATENbCKOM KyNbTYpbl Kak CpefcTsa
B3aMMOAENCTBMSA MeXAY M04bMU 1 NO3HAHWA MUPa;

MOHUMaHWe Ccreunudukn 6MoNorMM  Kak Hayku, 0CO3HaHus eé poin B
(hopMUPOBAHNM  PALMOHASIBHOTO HAay4YHOro MbIL/IEHUS, CO34aHUN  Le/IOCTHOMO
npefcTaBneHnss 06 OKpY)KaroLeM MUpe Kak O eAMHCTBE MPUpOoAbl, YenoBeka U
obLiecTBa, B MO3HaHUW NPUPOAHLIX 3aKOHOMEPHOCTE W pelleHun npobsiem
COXpaHeHus NpPUPOAHOro paBHOBECUS;

yOeXXAEHHOCTb B 3HAYMMOCTM OWMOMOrMM A1 COBPEMEHHOW LMBUIN3ALNN:
o6ecrneyeHnss HOBOrO YPOBHA pPa3BUTUA MeAMUMHBI, CO3[aHue MepcrneKTUBHbLIX
OGMOTEXHONOIMIA, CNOCO6HbIX PeLLaTh PeCYPCHbIe NPOGEMbI Pa3BUTUSA Ye/IOBEYECTBA,
noucka nyTen BbIXofa M3 rN06a/bHbIX 3KOMOMMYECKUX MPobneM U obecreyeHms
nepexofa K yCTONYMBOMY PasBUTUIO, paLMOHa/IbHOMY MCMO/b30BaHNIO MPUPOAHBIX
PECYPCOB N (POPMMPOBAHUIO HOBbIX CTAHAAPTOB XN3HW;

3aMHTEPecOBaHHOCTb B MOJTyYeHWUN 6UOIOMMYECKNX 3HAHWIA B LieISIX MOBbILIEHUSA
06LLUEN KyNbTYpbl, E€CTECTBEHHO-HAy4YHON [rpPaMOTHOCTM, KaK COCTaBHOW 4acTu
(hYHKUMOHa/IbHOW TpaMOTHOCTM 00y4arowmxcs, (opMUPYyeMOil MNpPU  U3YyYeHUN
oronoruu;

MOHUMaHMe CYLIHOCTX MeTOZOB MO3HaHMUS, UCMO/b3YeMbIX B €CTECTBEHHbIX
HayKax, COCOBHOCTM UCNO/Mb30BaTh NOyYaeMble 3HaHUA 419 aHaIM3a 1 06bACHEHNS
SB/IEHNIA OKPY>KAIOLLEr0 MMpa M NPOUCXOAALLUMX B HEM M3MEHEHWI, YMeHUe aenaThb
000CHOBaHHbIe 3aK/OYEHNSI HA OCHOBE HayYHbIX (PAKTOB U MMEIOLIMXCA AaHHbIX C
LIeNbH0 MOyYeHns JOCTOBEPHbIX BbIBOOB;

CMOCOGHOCTb  CaMOCTOSITENIbHO  MCMO/b30BaTb  BUOMOrMYEcKMe 3HaHWA  [ANs
peLLeHns Npo6ieM B peasibHbIX XXU3HEHHbIX CUTYaLUUsX;

0CO3HaHWe LEeHHOCTU Hay4yHOW [esATeNlbHOCTW, TFOTOBHOCTb OCYLLECTBATb
MPOEKTHYIO U UCCMeA0BaTENIbCKYIO AeATeNIbHOCTb UHAMBUAYAILHO U B TPYNNeE;

FOTOBHOCTb W CMOCOGHOCTbL K HEMNpepbiBHOMY  006pa3oBaHMIO U
CamMo06pa3oBaHNI0, K aKTMBHOMY MOJIyYEHUIO HOBBLIX 3HaHWA No 6uonorunm B
COOTBETCTBUM C XKMU3HEHHbLIMW NOTPEOHOCTAMM.

METAIIPEAMETHBIE PE3YJIBTATBI

MeTanpeameTHble pe3yNnbTaTbl OCBOEHMS Yy4yeOGHOro npeaveta «buonorus»
BK/IOYAIOT:  3HauMMble AN (DOPMMPOBaHMS  MMUPOBO33PEHMSt  0GYYaKOLLNXCS
MEXANCLUMNAVHAPHbIE (MEXMNPeAMETHbIE) 06LLeHayYHble MOHATMSA, OTPaXKaroLLye
LeNIOCTHOCTb  HAy4HOM KapTWHbI MUpa W CNeuuduKy MeTOAOB MO3HaHUS,
MCMOMb3YyeMbIX B €CTECTBEHHbIX HayKax (BELLEeCTBO, 3HEPrus, siBNeHue, NpoLiecc,
CUCTEMA, HayuHbIi (haKT, MPUHLMM, TWUNoTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus,



nccnefoBaHve, HabNOAeHVE, N3MEPEHUNE, IKCNEPUMEHT N APYrue); YHUBEPCa/IbHbIE
yyebHble  feicTeud  (MoO3HaBaTeflbHble, KOMMYHWKATUBHbIE,  PErynaTUBHbIE),
obecneumnBatoLme (HopMUpoBaHME (YHKLMOHAIbHOW FPaMOTHOCTM W cOoUMaibHOM
KOMMEeTEHL MM 06YHarOLLNXCA; CNOCOOHOCTL 00YHatOLLMXCA UCMONb30BaTb OCBOEHHbIE
MeXANCLUMNIMHAPHbIE, MMUPOBO33PEHYECKME 3HAaHWA W YHKBepcasibHble Y4yebHble
[eCTBMA B NMO3HABATE/IbHOW M COLMa/IbHOM NPaKTUKE.

B pe3ynbTate n3ydeHus 61M0N0rMM Ha YpoBHE CpefHero obLero o6pasoBaHuns y
obyuyatoulerocs 6yayT cthopmmpoBaHbl MO3HaBaTe/lbHble YHMBePCa/lbHble Y4ebHble
[ENCTBNSA, KOMMYHUKaTUBHbIE YHUBEPCA/IbHbIE YUYebHble AeNCTBUA, PerynsTuBHbIE
YHVBepCa/ibHble Y4ebHble AeACTBMS, COBMECTHAsA AeATE/IbHOCTb.

MeTanpeMeTHble pe3yNbTaTbl OCBOEHWA Mporpammbl CpeAHero o6Lero
06pa3oBaHns LO/MKHbI OTPaXKaTb:

OBJIaIleHI/Ie YHUBEPCAJILHBIMHA y‘leﬁHbIMI/I MMO3HaABaTCJIbHBIMHA HeﬁCTBHHMI/I:

1) 6a30BbI€e JJOTHYECKHE TeCTBHA:

CamMOCTOATE/IbHO  (bopMy/nMpoBaTb W akTyasmM3uposatb  Mpobnemy,
paccmarpuBaTtb e€ BCECTOPOHHE;

MCNONb30BaTb MPW  OCBOEHWM 3HAHWIA MNPUEMbI IOTUYECKOTO  MbILLIEHUS
(aHanM3a, CUHTEe3a, CpaBHEHUS, Knaccuukaummn, o606LLeHNs), pacKpbiBaTb CMbIC
OMO0/IOTNYECKMX MOHATUIN (BbIAENATL MX XapaKTepHble MNPU3HaKW, YCTaHaB/MBaTb
CBSI3M C APYTrMMU NOHATUAMN);

onpefenaTb Uenn [eATeNlbHOCTW, 3afaBas MapameTpbl W KPUTEPUN KX
LOCTUXKEHWS, COOTHOCUTL pe3y/bTaTbl AeATe/IbHOCTM C MOCTaB/IEHHbIMU LeNISMU;

MCNONb30BaTb OMOMOrNYECKNe MOHATUA AN O0ObACHEHUSA (PAKTOB N ABMEHWI
XX1BOI NPUPOAbI;

CTPOUTb  NOTUYECKMe  paccyXaeHus  (MHOYKTUBHbIE, AeAYKTUBHbIE, MO
aHanornm), BbISIBNATL 3aKOHOMEPHOCTM U MPOTUBOPEYNs B paccmaTpuBaeMbiX
ABNEHNAX, POPMYNNPOBATL BbIBOAbI 1 3aK/NHOYEHNS;

MPUMEHATb CXEMHO-MO/E/bHbIE CPeAcTBa AN NPeACTaB/eHNs CYLECTBEHHbIX
CBSI3el M OTHOLLIEHWNIA B M3y4YaeMbIX 610N0rMYeCcKNX 06bEKTAX, a TaKXKe NPOTUBOPEUNiA
Pa3HOro PoAa, BbISIBMIEHHbLIX B Pa3/IMYHbIX MHPOPMALMOHHBLIX NCTOYHMKAX;

paspabatbiBaTb MMaH pelleHns npobneMbl C YYETOM aHam3a MMEHLLMXCS
MaTepuasibHbIX U HeMaTepuasibHbIX PecypCos;

BHOCUTb KOPPEKTUBbLI B [eATe/IbHOCTb, OLleHMBATb COOTBETCTBME Pe3y/bTaToB
LIeNsIM, OLLeHMBATb PUCKKN NOCNEACTBUN AeATENbHOCTY;

KOOPAVHMPOBATb 1 BbIMOJHATL paboTy B YC/IOBUAX peasibHOro, BUPTYaslbHOro U
KOMOVHMPOBaHHOI O B3aUMOAENCTBUS;

pa3BMBaTb KPeaTMBHOE MbILL/IEHME MPU PELLEHNN XKN3HEHHBIX Npobem.

2) 0a30BbIe HCCJIEA0BATEILCKHE el CTBUA:

BfafieTb HaBblkaMW Y4YeBHO-MUCCNea0BaTeIbCKOM U MPOEKTHOW [AesATe/IbHOCTH,
HaBblkaMW  paspelleHns  npobnem,  CMOCOOHOCTbLKD M TOTOBHOCTBO K



CamMOCTOATE/IbBHOMY MOUCKY METOAOB PeLUeHUs MPaKTUYeCKUX 3adad, NPUMEHEHUIO
Pa3IMYHbIX METOL0B MO3HAHUS;

MCNONb30BaThb Pa3/INYHbIE BUABI AEATENBHOCTM MO NOYYEHNO HOBOIO 3HAHWUS,
ero MHTepnpeTaymn, npeobpasoBaHuIo 1 NPUMEHEHUIO B YYEOHbIX CUTYaUUsX, B TOM
yucne NPy Co34aHUM y4eOHbIX 1 CoLMabHbIX MPOEKTOB;

(hopMUpPOBaTb HayYHbI TUM MbILMIEHWS, BNafeTb Hay4yHOW TepMUHOMOrMEN,
K/IKOYEBbIMY MOHATUAMW U METOAAMM;

CTaBUTb W (hopMynMpoBaTb COOCTBEHHblE 3aJayn B 006pa3oBaTe/bHOM
LEeATENIbHOCTU M XKNU3HEHHbIX CUTYaUusXx;

BbIBNATb MPUYMHHO-C/IEACTBEHHbIE CBA3W W aKTyalmM3nposaTb 3afaqy,
BblABUraTb FMMOTe3y e€ peLleHns, HaXoAMTb aprymeHTbl A1 [oKa3aTe/lbCTBa CBOUX
YTBEPXXAEHWNIA, 33/laBaTb NapameTpbl U KPUTEPUN PeLLIeHWS;

aHaM31PoBaTh MOJTyYeHHbIE B XO4e PeLUeHns 3a4aqm pesynbTarbl, KpUTUYECKN
OLeHMBaTb UX JOCTOBEPHOCTb, MPOrHO3MPOBaTb M3MEHEHME B HOBbIX YC/TIOBUSAX;

[aBaTb OLEHKY HOBbIM CUTyaLMAM, OLLEHMBATb MPUOBPETEHHDIIA OMbIT;

OCYLLECTB/IATL  LiefieHanpaB/ieHHbIA MOWCK MepeHoca CPeAacTB UM cnocobos
[eNCTBNA B NPOMECCNOHANBHYIO Cpesy;

YMeTb MEePeHOCUTb 3HaHUA B MO3HABATe/lbHYHD W MPaKTUYeCKyd 06/1acTu
XN3HeLesATe/IbHOCTH;

YMeTb UHTErPMPOBaTh 3HAHWA M3 pasHbIX NPeAMETHbIX 06/1aCTel;

BblABUraTb HOBble WAeW, npegnaratb OPUrMHa/IbHbIE MOAXOAbI U PeLLeHus,
CTaBUTb NPOGEMbI M 3aa4u, JOMYCKatoLye a/ibTepHaTUBHbIE PeLLeHuS.

3) pa6ora ¢ ungopmanmeii:

OPUEHTMPOBATLCA B Pas3/IMYHbIX UCTOYHMKAX WH(opMaummn (TeKCTe y4ebHOro
nocobus, Hay4yHoO-MonynspHoOM  nuTepatype, OWMOMONMYECKUX  CNOBapsx MU
CMpaBOYHMKAX, KOMMbIOTEPHbIX 6a3ax [aHHbIX, B IHTepHeTe), aHaM3npoBaTb
MH(OPMaLMIO Pa3/IMYHbIX BUAOB M (hOPM NpeLCcTaB/eHns, KPUTUYECKN OLeHMBaTb eé
[0CTOBEPHOCTb M HEMPOTUBOPEUMBOCTD;

(hopMynMpoBaTb 3anpocbl M NPUMEHSATL Pas3IMYHble METOAbI MPW MOUCKE U
oTbope 6MONOrMyeckon WHgopmMalmm, HeobXxoauMon ANS BbIMOMHEHUS YYeBOHbIX
3ajav;

npuobpetaTb  ONbIT  MCMO/Mb30BaHUS  UHHDOPMALMOHHO-KOMMYHUKATUBHbIX
TEXHO/IOTNiA, COBEPLUEHCTBOBAaTbL KY/bTYpPYy aKTMBHOIO MCMOMb30BaHWUSA Pa3/INYHbIX
MOUCKOBBIX CUCTEM;

CaMOCTOATE/IbHO  BbIGMPaTb  OMTUMaNbHYO  opMy  npefcTaB/ieHUs
6MONOrnyYecKon nHpopmaymmn (CxeMbl, rpadmku, guarpaMmbl, TabnLbl, PUCYHKN U
Apyroe);

MCMO/Ib30BaTb Hay4YHbIA A3bIK B Ka4eCTBe CpefcTBa Npu paboTe ¢ 6MONOrnMYecKom
NHopMaLMen: NMPUMEHATb XUMUYECKMe, (IM3NYeCKMe U MaTemMaTMyecKne 3Haku U
CUMBONbI,  hopmysbl,  abbpeBmatypy,  HOMEHKIaTypy, WCMo/b30BaTb U
Npeo6pasoBbIiBaTb 3HAKOBO-CUMBO/IMYECKME CPEACTBA HArNsagHOCTH;



B/fafeTb HaBbIKaMW pacro3HaBaHMs 1 3aWmnTbl MHHOPMaLMn, MHHOPMaLMOHHON
6e30MacHOCTU JINYHOCTW.

OBJ'IaI[eHI/Ie YHUBEPCAJIbHBIMA KOMMYHUKATHUBHBIMHA I[eﬁCTBHﬂMH:

1) oO1enne:

OCYLLIECTB/IATb KOMMYHMKaLMN BO BCEX Cepax XKM3HW, aKTUBHO y4acTBOBaTb B
ananore WM OUCKYCCUM MO CYLLECTBY 00CY)XAaemoin Tembl (YMeHVe 3aaaBaTb
BOMPOCLI, BbICKa3blBaTb CY)XXAEHMUS OTHOCUTE/IbHO BbIMOJIHEHNA MpessiaraemMom
3afa4”, YyunTblBaTb WMHTEPECbl M COrNacoBaHHOCTb MO3ULMIA APYrnX Y4aCTHWUKOB
ananora Unn QucKyccun);

pacrno3HaBaTb HeBepbasibHble CpefcTBa OOLLUEHMS, MOHUMATb  3HaYeHue
coumanbHbIX 3HAKOB, MPeAnocbIOK BO3HUKHOBEHWNSI KOH(WIMKTHbLIX CUTYaUunii, YMeTb
cMAryaTb KOH(IMKTbI U BECTU MEPEroBopbl;

BMafeTb pPas/fIMyHbIMK Crocobamy 0OLLEHMS W B3aMMOENCTBUSA, MOHMMATb
HaMepeHus ApYyrnx noaei, NPosBAATb YBaXKNTENbHOE OTHOLLEHME K COBecelHUKY U B
KOPPEKTHOW thopMe hopMynnpoBaTh CBOW BO3PaXKEHUS;

Pa3BEPHYTO M JIOTMYHO M3naraTb CBOK TOYKY 3PeHUA C UCMO/b30BaHMEM
A3bIKOBbIX CPE/CTB.

2) cOBMeCTHAs IeSITeJIbHOCTD:

MOHMMaTb M WUCMONb30BaTh MPenMyLlecTBa KOMaHAHOW W WMHAMBWAYaSIbHOW
paboTbl Npu peweHnn 6uonornyeckon nNpobnembl, 060CHOBbIBaTb HEOOXOAMMOCTb
NPUMEHEHNS TPYNMNOBLIX (hOPM B3aMMOAENCTBUA MPU PeLLEHNI Yy4ebHO 3a1aun;

BblOMpaTb TeMaTUKy W METOAbl COBMECTHbIX AENCTBMIA C YYETOM O0OLLMX
MNHTEPECOB 1 BO3MOXKHOCTE KaXKA0ro YneHa KONNEKTUBA;

NPUHUMATL  LUENN  COBMECTHOM  [eATeNbHOCTM,  OPraHn3oBbIBaTb U
KOOPAUHMPOBATb [eCTBUA MO €& [OCTMXKEHMIO: COCTaBMATb NaH [encTBuiA,
pacnpefensite Poanm € YYETOM MHEHWUIA YYaCTHMKOB, 06CYXAaTb pe3ynbTaThbl
COBMECTHOM paboTbl;

OLIEHMBaTb KayecTBO CBOEr0 BKMada M KaKA0ro yy4acTHMKA KOMaHAbl B OOLLMIA
pe3ynbTaT No pa3paboTaHHbIM KPUTEPUSM,;

npegnaratb  HOBble TMPOEKTbl, OUEHMBaTb WAEN C MO3MUUN  HOBU3HBbI,
OPUrMHANLHOCTK, NPaKTUYECKOWN 3HAUNMOCTN;

OCYLLECTBNATL  MO3UTUBHOE CTpaTerMyeckoe MOBeAEHWE B Pa3/INYHbIX
CUTYyaLmMsIX, NPOSBNATbL TBOPUECTBO M BOOOPaXKEHWE, ObITb MHULNATUBHBIM.

OB.]'IaZ[eHI/Ie YHUBEPCAJIBHBIMHU PEryJIATHUBHBIMUA HeﬁCTBHﬂMH:

1) camoopranu3anusi:

MCMoNb30BaTb OUONOrNYECKMNe 3HaHWA A5 BbISAB/IEHUS MPOBIEM M NX PELLEHNS B
YKU3HEHHbIX N YUYeBHbIX CUTYyaLusX;

BbIGMpaTb Ha OCHOBE BMONIOIMYECKMX 3HAHWIA Lie/IEBbIE U CMbIC/I0BbIE YCTAHOBKM
B CBOMIX AENCTBUAX M MOCTYMNKaX M0 OTHOLLEHUIO K XKMBOW NPUPOAE, CBOEMY 3[10POBbLHO
W 340POBbI0 OKPYXXatoLLMX;



CaMOCTOATENIbHO OCYLLECTBMISATb MO3HaBaTE/IbHYKO AeATeNIbHOCTb, BbISABASATb
Npo6nembl, CTaBUTb M (POPMYNNPOBaTb COBCTBEHHbIE 3afayn B 06pa3oBaTe/IbHON
LEeATENIbHOCTU M XKNU3HEHHbIX CUTYaUusXx;

CaMOCTOATE/IbHO COCTaB/IATH N/aH peLleHns NpobniemMbl ¢ YYETOM NUMEIOLLUXCA
PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN W MPenoYTEHWA;

[aBaTb OLEHKY HOBbIM CUTYyaLUsM;

pacLUNPsATb PaMKK Y4e6HOro npeameTa Ha OCHOBE IMYHbIX MPEANOYTEHNI;

[enatb 0CO3HaHHbIN BbIGOP, apryMeHTUPOBaTb ero, 6paTb OTBETCTBEHHOCTb 3a
PeLLeHvE;

OLleHMBATb MPUOOPETEHHDIN ONMbIT;

CNoco6CTBOBATL (DOPMUPOBAHMIO U NMPOABIEHNIO LUMPOKORN 3pYAULUN B Pa3HbIX
061acTX 3HaHWI, MOCTOSAHHO MOBbILWATL CBOM 06pa3oBaTe/bHbIA U KY/bTYPHbIN
YPOBEHb.

2) CAMOKOHTPOJIb:

[aBaTb OLIEHKY HOBbIM CUTYyaUUsM, BHOCWUTb KOPPEKTMBbI B AeATENIbHOCTb,
OLleHMBaTb COOTBETCTBMNE Pe3yNbTaTOB LIENAM;

B/lafleTb HaBblKaMW NO3HaBaTeNbHON PetheKCMM KaK 0CO3HaHMS COBepLLaeMbIX
LEVACTBUIA N MbIC/IUTENbHBLIX NMPOLLECCOB, MX Pe3y/bTaToB M OCHOBAHWI, UCNO/b30BaTb
Nprémbl pethnekcnumn AN OLEHKN CUTyaLMK, Bbi6opa BEPHOIO peLLeHNs:;

YMeTb OLEHMBAaTb PWUCKM W CBOEBPEMEHHO MPUWHUMATb PELLEHUA MO0 UX
CHUKEHWIO;

NpMHMMaTb MOTMBbI W  apryMeHTbl [pyrux npu aHaaM3e pe3y/bTaToB
[eATeIbHOCTY;

3) npuHsATHE CeOsl U APYTUX:

NpuHMMaTb cebsi, NOHMMas CBOM HeOCTaTKM U OCTOMHCTBA;

NpMHMMaTb MOTUBbLI W apryMeHTbl [pyrux npu aHaaM3e pesy/bTaToB
[eATeNIbHOCTY;

Mpu13HaBaTb CBOE NPaBo M NPaBo APYrMX Ha OLLINOKW;

pa3BMBaTb CMOCOOGHOCTb MOHUMATbL MUP C MO3ULIMM APYroro YenoBekKa.

IMPEJIMETHBIE PE3YJIBTATHBI

MpeameTHble  pe3y/nbTaTbl  OCBOEHWS COAEPXKaHWA y4ebHOro npeaveTa
«bronorus» Ha yrny6néHHOM YPOBHE OPMEHTMPOBaHbI Ha 06ecneyeHme NPonILHOIO
06yyeHmnst 0byyaroLmxcsa 6ronorun. OHM BKNOYAKOT: crneumdmyeckme ans monorum
Hay4yHble 3HaHMS, YMEHUS U CNOCOObI AENCTBUIA MO OCBOEHMWIO, UHTEPMPEeTaLMm U
Npeo6pa3oBaHNIO 3HAHWIA, BUAbI AESTENbHOCTX MO MOAYYEHUO HOBbIX 3HAHWIN N KX
MPUMEHEHMNIO B Pa3INYHbIX YYEOHbIX, a TaKXKe B PeasibHbIX XXMU3HEHHbIX CUTyaUusX.
MpeameTHbIe pe3ynbTaTbl NPeAcTaB/eHbl N0 rofam N3yyeHus.

MpeameTHbIE pe3ynbTaTbl OCBOEHWA Yy4yebHOro npeameta «buonorus» B 10
Kacce [OMKHbI OTPaXKaTb:



ChOpMMPOBAHHOCTb 3HAHWIN 0 MECTE M PO BUONOTUN B CUCTEME ECTECTBEHHbBIX
HayK, B (JOPMUPOBAHNW eCTECTBEHHO-HAYyYHON KapTUHbI MUPa, B NO3HaHWM 3aKOHOB
NpupoAbl U pelleHnn npobneM paunoHanbHOro MPMPOAONOob30BaHNA, O BKage
POCCUINCKINX 1 3apYBeXHbIX YYEHbIX B pa3BuTNe 61ONOrNK;

BfafieHne  CUCTeMOM  OMOMIOTUMYECKMX  3HAHMIA,  KOTOpas  BKJIHOYaer:
OCHOBOIo/1araroLye 61oornyeckmne TEPMUHBI U MOHATUA (KMU3Hb, K/IETKA, OpraHn3Mm,
MeTabonm3m, romeocras, camoperynauums, CaMOBOCMNPOU3BeeHNe,
HacneACTBEHHOCTb, WM3MEHUMBOCTb, POCT W pa3BuUTUE), OMONIOrMYecKme Teopun
(kneTouHas Teopust T. LLiBaHHa, M. LLineingeHa, P. BupxoBa, XpOMOCOMHas Teopus
HacneacTeeHHocTV T. MopraHa), yyeHus (H. /. BaBnunoBa — 0 LeHTpax MHOroobpasus
N MPOUCXOXAEHNA KY/bTYPHbIX PacTeHWid), 3akoHbl (eAMHO06pasns MOTOMKOB
MepBOro NOKOMEeHUs, pacLLenieHns, YACTOThbI ramMeT, He3aBMCMMOro HacnegoBaHua I
MeHzens, romonornyeckKux psaaoB B HacneACTBEHHOM u3MeHumBocTM H. W,
Baswnnosa), NpuHUMNbI (KOMMIEMEHTAPHOCTH);

BNafleHne OCHOBHbIMW MeToJaMW HayyHOro mno3HaHWA, WCMNOMb3yeMbIX B
OMOMIOTMYECKUX  UCCMEA0BaHUAX HKMBbIX OOBEKTOB  (OMucaHue, WU3MEPEHMUE,
HabntoAeHNe, IKCNEPUMEHT);

YMEHME BblAeNATb CYLUECTBEHHbIE MPU3HAKK: BUPYCOB, KETOK MPOKapuoT W
3YKapunoT, OAHOKNETOUHbIX M MHOTOK/IETOUHbIX OpraHn3mMoB, B TOM Yunc/ie 6akTepuia,
rpnboB, PacTEHWUiA, XXUBOTHbIX W 4YenOBeKa, CTPOEHWUS OpraHoB M CUCTEM OpraHoB
PacTeHWi, XXMBOTHbIX, Ye/I0BEKA, NPOLLECCOB XXMN3HeLesATe/IbHOCTH, NPOTEKatoLWmMX B
opraHu3Max PacTEHWUIA, XXMBOTHbIX M YenoBeKa, 6MONOrMYecKMX NPoLeccoB: 0bmeHa
BellecTB (MeTabonm3Mm), MpeBpalleHnss 3Heprum, OpoXKeHWs, aBTOTPOMHOIo W
reTepoTpogyHOro TUMOB MUTaHUSA, (DOTOCUHTE3a M XEMOCKMHTe3a, MUTO3a, Meli03a,
rameToreHesa, ambpuoreHesa, MNOCTIMOPUOHAILHOTO pPas3BUTUS, Pa3MHOXEHMS,
NHANBWYaNNbHOIO pPa3BUTUS opraHM3Ma (OHTOreHes3a), B3aUMOAENCTBMSI TEHOB,
reTeposunca, MCKyCCTBEHHOI0 0TO0pPA;

YMEeHMEe YCTaHaBNMBaTb B3aMMOCBA3M MeXAy oOopraHougamu KAeTkKu un unx
(hYHKUMAMU, CTPOEHMEM KNETOK pPasHbIX TKaHel U UX (YHKUMAMMU, MeXay opraHamm
N CUCTEMaMU OPraHOB Y PaCcTEHWIA, XXMBOTHbIX M YesloBeKa N UX PYHKLUUAMN, MeXay
cucTemMamy OpraHoB U MX PYHKUMAMK, Mexay aTanamu obmeHa BeLecTs, 3Tanamm
KNEeTOYHOr0 UMKIa N XXMU3HEHHBIX LMK/IOB OpraHu3moB, dTanamm 3MOpUMOHaIbHOro
pasBUTUA, FTeHOTUMNOM M (DEHOTMUMOM, (PEHOTUMNOM M (haKTopaMu CpeLbl 06UTaHUS;

YMEHUe BbIABMATL OT/NYUTENbHBLIE MPU3HAKU >KMBLIX CUCTEM, B TOM uuche
PacTeHWiA, XXMBOTHbIX 1 YesI0BEKa,

YMeHVe WCMoMb30BaTb COOTBETCTBYIOLME apryMeHTbl, OGMOMNOrNYECKYHO
TEPMUHONIOTUIO U CUMBOJIMKY [NS [OKa3aTe/bCTBa POACTBA OPraHuM3MOoB pPasHbIX
CUCTEMATMYECKMX rpynn;

yMeHVe peLlatb GMONOrnM4Yeckne 3agayu, BbIIBNSATb MPUYMHHO-C/EACTBEHHbIE
CBSA3WM MeXAy vccnegyembiMyn 6MONOrMYecKMMIN nNpoLeccaMn 1 ABIEHUAMMW, AenaTtb
BbIBOZbI 1 MPOrHO3bl HA OCHOBaHWUM NOMYYEHHbIX PE3y/bTaToB;



YMeHVe BbIMNOMHATL 1abopaTopHble M MpakTuyeckne paboTbl, COOMHOAATHL
npasuna npu pabote ¢ y4ebHbIM 1 NabopaTopHbIM 060PYA0BAHNEM;

YMeHMe BblABWraTb  TUMOTE3bl, MPOBEPATb WX  3KCMEepMMeHTa/IbHbIMU
cpeacTeaMu, (QOPMYNMPYs  Uenb  WUCCMeA0BaHUS, aHann3vpoBaTb  MOJyYeHHbIe
pe3ynbTaThbl U AeNiaTb BbIBOAbI;

YMeHMe Yy4yacTBOBaTb B Y4yebHO-MCCNefoBaTe/IbCKOM paboTe Mo 6uonoruu,
3KO/IOTMN N MeAuLMHe, MPOBOAMMONA Ha 6ase LUKOSIbHbIX Hay4HbIX OOLLEeCTB, U
Ny6ANYHO NPeLCTaBNAThL NOMYYEHHbIE Pe3y/bTaTbl HA YYEHNYECKUX KOH(DEPEHLMSX;

YMeHWe OLeHMBaTb 3TUYECKMNEe acreKTbl COBPEMEHHbIX UCC/eA0BaHNI B 061aCTH
ovonorm 1 mMeguuMHbl - (KNOHWPOBaHME, WCKYCCTBEHHOe  OM/oA40TBOPEHNE,
Harnpas/ieHHOe N3MeHeHMe reHoMa 1 Co3aHne TPaHCTeHHbIX OPraHnM3MoB);

YMEHMEe OCYLLECTBNATb OCO3HaHHbIA BbIGOP OyaAyLleil npodeccroHabHOM
[eAaTenbHoCT B 06/1acTn 6uonornn, MeguumHbl, GUOTEXHONOMNW, BETEpUHapUW,
CeNbCKOro X03A/iCTBa, MNULLEBON MPOMBILLIEHHOCTW, YrNy6nsTb NO3HaBaTe bHbIiA
MHTEPEC, HanpaB/ieHHbIA Ha OCO3HaHHbIN BbIGOP COOTBETCTBYIOLLEN npodeccun K
NPOAO/MKEHME  BMONOrMYeCKOro 06pasoBaHMS B OpraHM3aumax — CpefHero
npodecCnoHanbHOr0 1 BbICLLEro 06pa3oBaHus.

[MpeaMeTHble pe3y/bTaTbl OCBOEHMS y4yebHOro npegmeta «buonorusa» B 11
Kaacce [O/MKHbI OTPaXKaTb:

ChopMMPOBAHHOCTb 3HAHWIA O MECTe 1 Po/iv BUOJTIOTUN B CUCTEME ECTECTBEHHbIX
HayK, B (OPMMPOBaHMM COBPEMEHHOW eCTeCTBEHHO-HayYHOW KapTWHbl Mupa, B
MO3HAHUW 3aKOHOB MPUPOAbI U PeLLeHnn 3KOTIOTUYECKMX NPo6/ieM YenoBeyecTsa, a
TaKKe B PpeLleHWr BOMPOCOB  PauMOHa/IbHOTO  MPUPOAOMNONbL30BaHMA, U B
(hopMUPOBaHNM LLEEeHHOCTHOIO OTHOLLIEHUS K MPUPOJE, 06LLECTBY, YeN0BEKY, O BK/1aae
POCCUICKMX 1 3apYBeXHbIX YYEHBIX-OM0M0rOB B pasBuTe G1OMOMUH;

YMeHWe BnafeTb CUCTEMOM OWMOMOTMYECKMX 3HAHWIA, KOTOpas BK/HOYaeT
onpefeneHns W TMOHWMaHWe CYLHOCTU OCHOBOMOMAraroLWmx 61onornyecknx
TEPMWUHOB W MOHATUIA (BMA, 3KOCUCTeMa, 6Guocdepa), GMONOrMyeckne Teopun
(aBosntoymoHHas Teopus Y. [lapBnHa, CUHTETUYECKASA TeOpUs 3BOJIKOLMK), YHeHNs (A,
H. CeBepuoBa — 0 NyTaAX W HanpaeneHuAx 3ssonouun, B.W. BepHaackoro — o
orocepe), 3aKkoHbl (reHeTUYeckoro pasHoBecusi K. Xapaum n B. BaliHb6epra,
3apoabiweoro cxoactea K. M. bapa), npasuna (MuHumMyma HO. Jlnbuxa,
3KO/IOTMYECKON nupamuibl  3Heprum), runotedbl (rmnotesa «mupa PHK» Y.
Mnn6epra);

YMeHMe BNlafieTb OCHOBHbIMW MeTOAaMu Hay4YHOro NO3HaHWS, UCNOb3YeMbIMU B
OMOMIOTNYECKMX  UCCNEeLOBaHNAX >KMBbIX OOBLEKTOB M 3KOCUCTEM (OMuMcaHwue,
n3MepeHne, HabMAeHVe, 3SKCMEPUMEHT), Crnocobamm BbISBIEHUA W OLEHKW
aHTPOMOreHHbIX U3MEHEHWIA B NPUPOAE;

YMEHME BbIAENATb CYLLIECTBEHHbIE NPU3HAKN: BUA0B, O1OreoLeH030B, SKOCUCTEM
N buocdepbl, CTabUIM3NPYIOLLIErO, ABMXKYLLEroO W pa3pblBatOLLEr0 eCTECTBEHHOIO
oTbopa, anonaTpuyeckoro W CUMMATPUYECKOro BMA000pa3oBaHus, BAUAHUA



OBWKYLUMX CUM  3BOMKOUMM  HA TeHO(oHA nonynsumu, npucrnocobaeHHoCTH
OpraHun3moB K cpefie 06UTaHus, YepeoBaHUA HaNpPaB/eHNIA 3BONIOLMM, KPYroBOpoTa
BELL,ECTB 1 MOTOKa 3HEPrUN B IKOCUCTEMAX;

YMeHWe YCTaHaBNMBaTb B3aUMOCBS3M  MeXAy Mpoueccamy  3BONIOLUM,
OBVKYLUMMW CUaMW  aHTPOMOreHes3a, KOMMOHEHTaMM Pa3MYHbIX 3KOCUCTEM W
Nprcnoco61eHNAMU K HUM OpraHn3MOB;

YMEHMe  BbISIBNATb  OT/IMUMTENbHbIE  MPU3HAKM  KMBbIX  CUCTEM,
MPUCNOCO6/IEHHOCTL BUAOB K Cpede 06uTaHMsA, abuoTUYEcKMX M BMOTUYECKUX
KOMMOHEHTOB ~ 3KOCWUCTEM,  B3aMMOCBSI3e  OpraHM3MoB B COOGLUECTBaX,
aHTPOMOreHHbIX M3MEHEHWNIA B 3KOCUCTEMAX CBOE MECTHOCTY;

YMEHMe UCMonb3oBaTb COOTBETCTBYHOLME aprymMeHTbl, BMONOrMYecKyto
TEPMUHOMIOTUIO M CUMBOJIMKY [NA [0Ka3aTe/bCTBa POACTBA OPraHM3mMoB pPasHbIX
CUCTEMATMYECKMX TPYynM, B3aUMOCBS3M OpraHuW3MOB M Cpefbl 06MTaHUsA, eAnHCTBa
4esioBeYvecKmnx pac, He06Xo04MMOCTM COXPaHEHNS MHOroo6pasns BULOB MU 3KOCUCTEM
KaK yC/OB/S COCYLLLECTBOBAHUA NPUPOAbI U YeN0BEYECTBE,;

YMeHMe pelaTb GMONOrnyeckne 3agayn, BblISIBNATb MPUUMHHO-CEACTBEHHbIE
CBA3N MeXAay uccrefyeMbiMy 61MON0rMYeCKUMI NpoLeccaMn U ABNEHUAMN, LeNaTb
BbIBOZbI 1 NMPOrHO3bl HA OCHOBAHWMW MOJTYYEHHbIX Pe3y/bTaToB;

YMEHMe BbINO/MHATL /labopaTopHble M MNpaKTU4Yeckne paboThl, CO6MHOAATH
npasuna npu pabote ¢ y4ebHbIM 1 NabopaTopHbIM 060PYA0BAHNEM;

YMEHMe BblABUraTb  TUMOTE3bl, MNPOBEPSATb WX  3KCMEPUMEHTA/IbHLIMM
cpeAcTBamu, (hOpMynMpysa Lenb WCCNefoBaHWsA, aHaIM3MpoBaTb  MOYYeHHble
pe3ynbTaTbl 1 Aenatb BbIBOAbI;

YMeHMe Yy4yacTBoBaTb B Y4eOHO-MCCNefoBaTe/IbCKoil pabote Mo 6Uonoruu,
3KONOrMnM 1 MeauuMHe, MPOBOAUMON Ha 6ase LWKOMbHbIX Hay4HbIX 06LIEeCTB, U
Ny6MYHO NPeaCcTaBNATb NOMYYeHHbIe Pe3y/ibTaTbl HA YYEHUYECKUX KOH(EPEHUMSAX;

YMEHMe OLeHMBaTb MMMoTe3bl U TEOPUM O MPOUCXOXAEHWUM YKU3HK, Ye/ioBeKa U1
4esioBeYECKMX pac, O MpuYMHaxX, MOCNeACTBUAX W crnocobax npeAoTBpaLLeHus
rnobanbHbIX M3MEHEHNIA B Brochepe;

YMEHMe OCYLLEeCTBNATb OCO3HaHHbLIA BblOOp Oyayulein npogeccroHanbHOM
[eATeNIbHOCTN B 061aCTU 6UOOrNK, 3KOMOrMKU, NPUPOLOMNO/b30BaHNSA, MeANLMHBI,
OMOTEXHONOrMW, MCUXONOMMW, BETEPUHAPUW, CENbCKOr0 XO034MCTBa, MULLEBOWA
MPOMbILUNEHHOCTW, YrNy6nsTb MO3HaBaTe/IbHbIA  WMHTEPEC, HamnpaBNeHHbIA Ha
0CO3HaHHbI BbIOOP COOTBETCTBYHOLLE NpodeccHmn 1 NPOAOHKEHNE BUONOTMYECKOro
obpa3oBaHMsi B OpraHu3auusx cpefgHero npoeccnoHasbHOT0 W BbICLLErO
06pa3oBaHus.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Ne /i Konrpoabnsie IIpakruueckue
MPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI pecypeni
1 bronoruna Kak Hayka
2 YKuBble CUCTEMBI N UX U3yYeHUe
3 Buonorua kneTku 0.5
4 XVMmnyeckas opraHu3aumsa KneTku 10
5 CTpoeHue 1 PYHKLNN KNETKK 8 1
6 I(()n6e|\:i: BELLECTB ¥ NpeBpaLLeHne aHeprum B 10 1 1
7 HaC}'Ie,CI,CTBEHI'-'IaFI MHopmaLus 1 9 05
peanun3auus eé B KneTke
8 YKU3HEHHbIA LK KNETKK 6 1 1
9 CTpoeHue 1 PyHKLMM OpraHM3MoB 17 1 1.5
10 Pa3mMHO)KeHWe 1 pa3BUTne opraHn3MoB 8 1 1.5
11 "eHeTMKa — HayKa O Hac/ieiCTBEHHOCTA U ) 05
N3MEHYMBOCTU OPraH13mMoB
12 3aKOHOMEPHOCTU HacNeACTBEHHOCTH 10 1
13 3aKOHOMEpPHOCTM M3MEHUYNBOCTH 6 1 1
14 "eHeTVKa YenoBeka 3 0.5
15 Cenekuus opraH1M3moB 4 1
16 BuoTexHonorns n CUHTETUYeCKas buoorus 4
OBLLEE KOJTMYECTBO YACOB MO NMPOrrPAMME 102 6 13




Buoaorna 11 KJIACC

KoaundecTBO yacoB 3JIeKTp0HHbIe
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne /i Konrpoabnbsie IIpakruueckue
NporpaMmsl Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 3apoXaeHune 1 pasBnTHE 3BOOLMOHHBIX 4
npeacTaBneHnii B 61Monorum
MUKpOo3BooLMA 1 e€ pe3ynbTaTbl 14 2
MakpoaBonouma 1 eé pesynbtathbl 6
4 MponcxoxaeHne 1 pasBUTUE XKU3HN Ha 15 15
3emne
5 [MpoucxoXkaeHne YenoBeka — aHTPOMOreHes 10 1
3JKoM0rvsa — Hayka 0 B3aMOOTHOLLEHNAX
6 OpraHM3mMoB N HaZOPraHN3MeHHbIX CUCTEM 3 0.5
C OKpY>KatoLLen cpefon
OpraHusmbl 1 cpesa 0buTaHus 9 1.5
3Konorvs BUAOB 1 Nonynsayunia 9 0.5
3JKoNorns coobLLECTB. IKOMOrMYECKme
9 H 12 05
CUCTEMBI
10 Buocdepa — rnobasnbHas akocucTema 6
11 Yenosek 1 oKpy»karoLaa cpega 6
12 PesepBHOe Bpems 8
OBUEE KOJTMYECTBO YACOB IO NMPOIrPAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
No Jara
n/m  aan dakr Tema ypoxa Konnuectso
yacos

buoJsiorus kak Hayka

1 Bronorns Kak KoMniaekcHas Hayka 1 Kak 4acTb COBPEMEHHOr0 006LLecTBa
7KuBble cucTeMbI H HX H3y4YCHUE
YKuBble cnCTeMbI U X CBOWCTBA
YpOBHeBas opraHu3aL s XnBbIX CUCTEM
buosorus kiaerkn

4 VicTopus OTKpbITUA U N3ydeHns KNeTKU. KneToyHas Teopus
JunarHoctnyeckas KP
MeTozbl MONEKYNIAPHOM 1 KNETOYHOM Buonoruu. MNpaktuyeckas pabota «/13yyeHne

5 MEeTO/0B K/IeTOUYHOIM BGuonorum (XpoMaTorpadgus, anekTpoopes,
anddepeHumansHoe LeHTpudyrmposaHue, MLP)»
XumMnueckas opramumsanus KJICTKHA

6 XUMMYECKMNIA COCTaB KNETKM

7 MwuHepa/ibHble BeLecTBa KIETKN, NX BMON0rnyeckas posb

g OpraHunyecKue BeLLleCTBa KeTku — 6enku. JlabopatopHas pabota «O6HapyXeHue
6€/IKOB C NOMOLLbIO KaYeCTBEHHbIX PeaKLnii»

9 CsoiicTBa, Knaccugukaumsa n gyHKUmMm 6enxKos

10 OpraHuyeckue BeLLeCTBa KNeTKn — yrnesogbl

11 OpraHnyeckune BeLLecTBa KIeTKN — nunnabl

12 HyknenHosble kncnotel. AHK 1 PHK. JlabopaTopHas paboTa «ccnefoBaHue
HYK/IEMHOBbIX K1C/MOT, BblAENEHHbIX N3 KIETOK Pa3/InyHbIX OpraHnu3MoB»

13 CTpoeHue n yHkuum AT®. [pyrue Hykneosmatpupocpatsl (HT D)




CekseHunpoBaHue AHK. MeTofbl FeHOMUKN, TPAaHCKPUMTOMUKI, NPOTEOMUKMN.

14 o
MeTo/bl CTPYKTYPHOI 61oorum.

15 MeTofbl CTPYKTYPHOI 61onorun.
Crpoenne n pyHKIUH KJICTKH

16 Tunbl KNeTok. MNpokaproTnyeckasa KneTka

17 CTpoeHmne ayKapnoTnUecKoin KneTku. MpakTuyeckas paboTa «3yyeHne CBONCTB
KNETOYHOW MeMOpaHbI»

18 MoBepXHOCTHbIN annapar KNeTku

19 OfHoMembpaHHble opraHonabl KneTku. MpakTuyeckas paboTa «lA3yyeHne
[BWKEHUSA LMTOMNAa3Mbl B PACTUTENIbHBIX KNeTKax»

20 [MonyaBTOHOMHbIE OpraHouAbl KNeTKU: MUTOXOHAPWUW, NnacTuipl. SJlabopatopHas
paboTa «liccnenosaHve nia3Monu3a v Lennasmonnia B paCTUTE/IbHBIX KNeTKax»

21 Hemem6paHHble opraHonibl Knetku. CTpoeHve v hyHKLUUM sapa

99 CpaBHUTE/bHAA XapaKTepuCTNKa KNeTOK 3ykapuoT. JlabopaTopHas paboTa
«3yyeHne CTPOEHNSA KETOK pas/inyHbIX OpraHu3MoB»

23 KPNel
O0OMeH BelecTB U IPeBpallleHHe JHEPIUU B KJIeTKe
AccMUIALmMa N ZUCCUMUNALNA — LBe CTOPOHbI MeTabonu3ma. Tunbl obMeHa

24 BeLlecTB. JTabopaTopHas paboTa «/13yyeHne KaTaIMTUYeCKONn aKkTUBHOCTU
(hepMeHTOB (Ha NpuMepe amunasbl UK KaTanasbl)»
depMeHTaTVBHbIN XapakTep peakuuii KNeToyHoro metabonmama. JlaboparopHas

25 paboTa «/13yyeHune (hepMeHTaTUBHOIO pPacLLEen/ieHNs Nepokcmaa BOA0posa B
PacTUTENIbHBIX N XXUBOTHbIX K/IETKaX»

26 Benkn-akTuBaTopbl 1 6eNKN-UHIMOUTOPSI

27 ABTOTPO(HbI TUN 06MeHa BELLECTB

28 doTOCKHTES

29 XemocuHTes. JlTabopaTopHas paboTa «CpaBHeHMe NPoLeccoB POTOCMHTE3A U

XEMOCUHTE3a»




AHa3pobHble opraHu3Mbl. Buabl 6poxxeHns. JlabopaTopHas paboTta «CpaBHeHMWe

30 MPOLLECCOB BPOXEHNSA N [bIXaHUA»

31 A3p06HbIe opraHM3mMbl. JTanbl 3HEPreTUYeCKoro obmMeHa

32 DHeprus MeMOpaHHOro rpagneHTa NPoToHoB. CMHTE3 AT®: paboTa NPOTOHHOIA
AT®-cnHTa3bI

33 KPNe2
HacaencrBennasi uHgopManus ¥ peajn3anus eé B KJIeTKe

34 Peakunn maTpuyHOro CUHTE3a

35 TpaHcKpUnuus — MaTpuyHbIin cnHTe3 PHK

36 TpaHcnauus n eé stansl

37 KoaunposaHve aMMHOKMUCNOT. Ponb prbocom B GUOCUHTE3e benka

38 OpraHu3saLms reHoma y npoKapuoT 1 3yKapnoT

39 MornekynspHble MexaHn3Mbl 3KCNPECCUU FeHOB Y 3yKapuoT

40 Bupycbl — BHEK/1ETOYHbIE JOPMbI XKM3HM U 06NMraTHbIE NapasnTbl. MNpakTnyeckas
paboTta «Co3faHne Mogenu Bupyca»

41 BupycHble 3a60/1eBaHNSA YeI0BEKA, XXMBOTHBIX, PACTEHNI

42 HaHoTexHonormum B 6uonornm n MmeauumHe
7KU3HEeHHBIH HUKJ KJIETKU

43 YKU3HEHHbIA LMK KNETKK

44 MatpuyHblin cuHTe3 AHK

45 Xpomocombl. JTabopaTopHasi paboTa «/13yyeHne XpoMOCOM Ha FOTOBbIX
MUKponpenaparax»

46 [eneHne KNeTkn — MUTO3
Tunbl KNETOK. KapnoknHes 1 uMTokunHes. JlabopatopHas pabota «HabnogeHve

47 MUTO3a B K/IETKaX KOHYMKa KOpeLLIKa fiyKa (Ha roToBbIX MUKponpenaparax)».
Perynaums >xXusH.hyHKLMWiA.

48 KPNe3

Crpoenne u pyHKIHMH OPraHU3MOB




49

OpraHnsm Kak eguHoe Lenoe

50 TKaHuW pacTeHuiA. JlabopaTopHas paboTa «l3y4yeHne TKaHein pacTeHnin»

51 TKaHM XXMBOTHbIX U YenoBeka. JTabopaTopHas paboTta «/3yyeHne TKaHel
YXUBOTHbIX»

59 OpraHbl. CrcTeMbl opraHoB. JlabopatopHas paboTa «l3yyeHrie opraHoB
LIBETKOBOI0 pacTeHus»

53 Onopa Tena opraHnN3mMoB

o4 [JBvXeHne opraHn3MoB

55 MnTaHne opraHNM3MoB

56 MnTaHne NO03BOHOYHbLIX XXMBOTHbLIX. [ULLEBapUTENbHAA CUCTEMA YeloBeKa

57 [blxaHve opraH1n3sMoB

58 [JbIXaHne N03BOHOYHbIX XXMBOTHbIX U YenoBeka

59 TpaHCNopT BELLECTB Y OpraHn3MoB

60 KpoBeHOCHasa cucTema No3BOHOUHBIX XXUBOTHBIX U YenoBeka

61 BblaeneHune y opraH1usmMoB

62 3awnta y opraHvM3moB

63 VIMMyHHas cucTema YenoBeka

64 Pa3gpaxMMoCTb 1 perynsauus y opraHu3mos. ["'ymopanbHasa perynaums u
9HOKPMHHAA CUCTeMa XXMBOTHbIX M Ye/loBeKa

65 KPNe4
PasMHoOKeHHEe H pa3BUTHE OPraHU3MOB

66 P opMbl Pa3MHOXEHNSA OpraHN3MoB

67 MonoBoe pasmMHOXeHWE

68 Melio3

69 "ameToreHes. O6pa3oBaHue 1 pa3BUTUE NONOBLIX KNeTOK. JlabopaTopHas paboTta
«/13yyeHmne CTPOeHMA MOJOBbIX KIETOK Ha FOTOBbIX MUKpPOMpenapaTax»

20 NHavBuayanbHoe pasBuTUE OPraHnM3mMoOB — OHTOreHe3. 3ak/1afika OpraHoB 1 TKaHew

M3 3apobILLEBBLIX JINCTKOB




PocCT 1 pa3BuTHe XXUBOTHBIX. JlTabopaTopHas paboTa «BbIsBNeHWe NPr3HaKkoB

& CXO0[CTBa 3ap0/blLLE MO3BOHOUHBIX XXMBOTHbLIX»

79 PasmMHOXeHWe 1 pa3BuTHe paCTethl. JNabopaTopHas paboTta «CTpoeHne opraHoB
Pa3MHOXEHNA BbICLUNX PaCTeHUI»

73 KPNe5
I'eneTrnka.

74 VicTopua cTaHOBNEHUSA W Pa3BUTUA TEHETUKM KaK HayKu

75 OCHOBHble NOHATUSA 1 CUMBO/IbI FeHeTUKK. JTabopaTopHas paboTta «[po3oduna Kak
0OBEKT FeHETUYECKMX UCCNeL0BaHWNIA»
3aKOHOMepHOCTI/I HaCJIeACTBEHHOCTHU
3aKOHOMEPHOCTY Hac/efoBaHNA MPU3HaKoB. MOHOrMbprAHOe CKpeLLBaHme.

76 MpakTnyeckas pabota "M3yyeHne pe3ynbTaToB MOHOTMOPMAHOIO CKPeLLMBaHUA y
Aposodusibl™

7 LLMTON0rMyeckne 0CHOBbI MOHOTMBOPUAHOTO CKPELLMBAHNS

78 AHanusunpytolee ckpewmBaHve. HenonHoe JOMUHMPOBaHWE

79 AnrnépuaHoe ckpewmsaHue. Mpaktuyeckas paboTa «/13yyeHne pe3ynbTaToB
ANTMBPUAHOIO CKpeLLMBaHUA y Ap030ghunsibl»

80 LiMTonormyeckne oCHOBbI AUTMOPUAHONO CKPELLMBAHNSA

81 CuenneHHoe HacnefoBaHKe NPU3HAKOB

82 XpOMOCOMHasa Teopus HacNeACTBEHHOCTU

83 "eHeTVKa nona

84 ["eHOTMN Kak LeNnocTHasA cucTema

85 "eHeTUYECKMIA KOHTPO/b Pa3BUTUA PACTEHWI, XXMBOTHbIX W Ye/I0BEKA
3aKOHOMEPHOCTH U3MEHYMBOCTH

86 13MeHUYMBOCTb NPU3HAKOB. Buabl n3smeHUnBoCcTU. MogunguKaumoHHas
N3MEHYNBOCTb.
BapvalunoHHbIii pag v BapualumoHHas Kpueasi. JlabopaTtopHas paboTa

87 «MccnefoBaHne 3aKOHOMEPHOCTEN MOANKUNKALMOHHONM N3MEHUMBOCTH.

MocTpoeHMe BapuaLOHHOTO Psifia U BapUaLIMOHHOI KPUBOIA»




88 "eHOTMNMNYecKas N3MeHUYMBOCTb. KOMOMHATMBHAA N3MEHUYMBOCTb

89 MyTaunoHHas n3MeHYMBOCTb. MpakTnyeckas pabota «MyTtauun y apo3ogussl (Ha
rOTOBbIX MMKpOMpenaparax)»

90 3aKOHOMEPHOCTN MYTaLMOHHOrO0 npoLecca. InureHeTka 1 aNUreHoMmnKa

91 KPNe6
I'eneTuka 4ejioBeka

92 "eHeTVKa Yenoseka. MpakTnyeckas pabota «CocTaB/ieHNE U aHaN3 POAOC/TIOBHOW»

93 MeTo/bl MeANLIMHCKONM FreHEeTUKN

94 3HaueHne MegULMHCKON reHeTUKN B NPeAoTBPaLLeHUI U NeYEHNN FreHEeTUYECKNX
3a60neBaHNi Yenoseka
CeJiek1iusi OpraHu3MoB

95 OCHOBHbIe NOHATUA c?neku,mm. NabopatopHas paboTa «/13yyeHne copToB
KYNbTYPHbIX PaCTEHUI 1 MOPOL, AOMALLHNX XXMBOTHbIX»

9% MeToapbl ceneKu,moTHoﬁ paboTbl. JlTabopaTopHas paboTa «l/13yyeHne MeTo40B
CeNneKuMn pacTeHnin»

97 ,U,OCTI/I)K%HI/IFI CeneKLMmn pacTeHNiA 1 XXMBOTHBIX. MNMpakTuyeckas paboTa «IpunBrBKa
pacTeHnin»

98 CoxpaHeHue, n3yyeHne 1 UCNOb30BaHNE FrEHETUYECKNX PecypcoB
buorexHoJiorust 1 CHHTETHYECKAs OMOJIOTHS.

99 BuoTtexHonorus Kak Hayka v oTpacib npou3soacTsa. Mpaktuyeckas paboTa
«3yyeHre 06bEKTOB BMOTEXHONOMMN»

100 OCHOBHbIe Hanpas/ieHWsi CUHTETUYECKOI Gr1onorum

101 XpPOMOCOMHaA 1 FeHHasA UHXXeHepUs

102 MeanumMHCKMe 6MOTEXHOOT UK

OBLWEE KOJIMYECTBO YACOB 10 NMPOIrPAMME

102



Bbuoaorusa 11 KJIACC

No Jara
wn  nan  @akr Tema ypoka KoanuecTso
qacoB

1 3BoNOLUNOHHAA Teopus Y. JapsuHa

2 [BVXKyLLne cunbl 3BoNOLMK BUAOB No Y. JapBuHy

3 Bopbba 3a CyLecTBOBaHMe, ECTECTBEHHBIN M UCKYCCTBEHHbI OTOOP

4 PopMm1pOoBaHME CUHTETUYECKOW TEOPUN 3BOHOLMN

5 STanbl 3B0/IHOLMOHHOI0 NpoLiecca: MUKPO3BO/IIOLMA U MaKPO3BO/IHOLMA

6 Monynauma — snemeHTapHas efuHMULLA 3BONOLNN

; 3aKOoH reHeTMyeckoro pasHosecus k. Xapau, B. BaitH6epra. JlabopaTtopHas paboTa
«BblISBNeHME N3MEHUYMBOCTU Y 0CO6E 04HOr0 BUaa»
AnemMeHTapHble PaKTopbl 3BOSHOLMM

9 AhdhekT ocHoBatens. 3eKT OYTbIIOYHOIO rop/ibILLKa

10 Murpayun. M3onaumm nonynsauymia: reorpaduyeckas, 6monormnyeckas

11 EcTecTBEHHbI 0TOOP — HanpaBNAoLWMIA PaKTop 3BONHOLNN

12 Monosoii 0T60p

13 Mprcnoco6/1eHHOCTb OPraHW3MOB Kak pe3ynbTaT MUKPO3BooLmMK. JTabopaTopHas paboTa
«M3yyeHre apoMopdo30B 1 nanoatanTaumnii y paCTeHNn U XKUBOTHBLIX»
MpyMepbl NPMCNOCO6NEHNI Y OpraHN3MOB: MOPONOrNYecKme, hM3nMoNormyeckue,

14 BmoxmnmMmyeckue, noseseH4Yeckne. JlabopatopHaa paboTa «prcnocobieHns opraH13MoB
N MX OTHOCUTE/IbHAA Lie/1Ieco0bpa3HOCTb»

15 Bwug, ero kputepum 1 cTpykTypa. JlabopatopHas pa6ota «CpaBHeHWe BUOB MO
MOP(ONIOrMYeCKOMY KPUTEPUIO»

16 CTpykKTypa Bunga

17 BungoobpasoBaHye Kak pe3y/bTaT MAUKPO3BO/OLMM

18 CB#3b MUKPO3BO/TOLMN 1 3NNAEMUONOTUN

19 Makpoasostoums. ManeoHToN0rMyeckne MeTobl U3ydeHus 3BONOLNN



20 Buoreorpaduueckne MeToAbl U3y4eHNs 3BOJHOLMN

21 AMOPMONOrnYecKme 1 CPaBHUTENIbHO-MOP(O/IOrMYECKME METOAbI U3YHEHNS 3BOIOLMN

99 MonekynspHo-reHeTU4YecKre, 6UOXMMUYECKME N MaTEMATUYECKME METO/bI N3YYeHWs
3sonounn

23 O6LMe 3aKOHOMEPHOCTHM 3BOMOLNN

24 AfanTuBHaa pagmaumsa. HepaBHOMEPHOCTb TEMMOB 3BO/THOLUN

25 HayuHble runoTesbl NPOMCXOXAEHUA XU3HM Ha 3emie

26 [JoHayu4Hble NpefCTaBNEHUA O 3aPOXKAEHUN XKU3HU

27 OCHOBHbIe 3Tanbl HEOPraHN4YeCcKon 3BONHOLUM

28 ["MnoTesbl 3apOXKAEHUA XKU3HN

29 WcTopusa 3emnn n MeToapl eé nlydeHus. SlabopatopHas pabota «3yveHune v onmcaHue
NCKOMaeMbIX OCTaTKOB [JPeBHUX OpraHn3mMoB»

30 HauanbHble sTanbl OpraHMYecKom 3BOHOLUN

31 3BO/IOLMSA 3yKapnoT

39 OCHOBHbIe 3Tanbl 3BO/IIOLMM PaCTUTENbHOIO Mupa. MNpakTuyeckas paboTa «/13yyeHne
0COGEHHOCTE CTPOEHUA PaCTEHNI pa3HbIX OTAEN0B»

33 OCHOBHbIE 3Tanbl 3B01HOLUN XXMBOTHOIO MMpa

34 IBONOLUMSA XMBOTHbIX. MpakTuyeckas paboTa «/13yyeHne 0CO6eHHOCTEN CTPOEHNS
NMO3BOHOYHbIX YXUBOTHbLIX>»

35 Pa3BuTKe XN3HW Ha 3em/e No 3pam 1 Nepuopam

36 MaccoBble BbIMUPaHUA — 3KOOTMYECKME KPU3UCHI MPOLLIOro

37 CoBpeMEHHbI 3KONOTMYECKMiA KpU3Knc, ero 0CO6eHHOCTH

38 CoBpemeHHas cMcTema OpraHMyecKoro rnpoLusioro

39 OCHOBHbIe crcTeMaTMyecKue rpynnbl OpraHU3MoB

40 AHTPONO/IOrNA — HayKa 0 Ye/ioBeke

41 Pa3BuUTME NPeACTaBNEHNIA O NPOUCXOXAEHNN YenoBeKa

42 MecTo YenoBeka B CUCTEMe OpraHnyeckoro Mupa. JlaboparopHas paborta «M3yyeHune

0COBGEHHOCTeW CTPOEHNA CKeNeTa YeN0BEKE, CBA3AHHbIX C NPAMOX0XXAEHNEM»



43

LBXyLLne cuibl aHTpornoreHesa

44 CoO0THOLLEHME BUOMOTMYECKUX 1 COLMaNbHBIX (PaKTOPOB B aHTPOMOreHese

45 OCHOBHbIe CTafnKn aHTponoreHesa

46 ManeoreHeTnKa 1 NaneoreHoOMMKa

47 3BOMOLNA COBPEMEHHOIO YesioBeKa

48 Uenoseueckue packl. MpakTnyeckas paboTa «/3yueHne 3Konornyeckmx agantauuii
yenoBeKa»

49 MexaucumnamHapHble MeTo4bl aHTPONo0rnn

50 3apokaeHne 1 pa3BUTUE IKOOTUK

51 MeTogpl 3Konuorvw|. JlabopaTopHas paboTa «3yyeHne METOA0B 3KOTOMMYECKMX
nccnefoBaHUN»

52 3HayeHMe 3KONOrMYECKNX 3HAHWIA A1s YenoBeKa

53 3JKoNormyeckume hakTopsbl

54 AbroTnyeckme haktopbl. CBET Kak 3KOOrnyeckuii haktop. SlabopatopHas paboTta
«BblIsiBNeHVEe NPUcnocobeHniA OpraHn3MoB K BIMSHUIO CBETa»

55 AbroTmyeckme thaktopbl. TemMnepaTypa Kak 3KOMornyeckuii haktop. SlaboparopHas
paboTa «BbIsBNeHME NPUCNOCO6/IEHNIA OPraHU3MOB K BNIMSHUIO TeMMepaTypbI»

56 AbnoTnYeckme GakTopbl. BNaxHOCTb Kak 3KOOrMyeckunin paktop. JlabopatopHas paboTa
«AHaTOMMYeCKne 0COBEHHOCTM pacTeHNIA U3 pasHbIX MeCT 0OUTaHMA»

57 Cpefbl 06uTaHMs opraHM3mMoB

58 bronormnyeckune puTmbl

59 YKun3HeHHbIe (hOpMbI OpraH3MoB

60 BuoTtnyeckue haktopsl

61 3HauyeHve BUOTMYECKUX B3aMMOLENCTBUIA 4/ CYLLECTBOBAHUA OpraHM3MOB B Cpefe
obuTaHMs

62 3KOMOrMYecKme XapakTepucTuKy nonynauum

63 OcCHOBHble NokKasarenu Nonynsauun: YNCNEHHOCTb, NIOTHOCTb, BO3pacTHas 1 rnosiosas

CTPYKTYypa



OCHOBHbIe NoKazaTenn Nonynsuun: PoXxaaeMocTb, MPUPOCT, TEMMN POCTa, CMEPTHOCTb,

64
MUrpaLmm

65 JKO/IOrnyeckas CTpyKTypa nonynayum

66 JnHamuKa nonynaunu n eé perynaums

67 KpwuBble pocTa YMcneHHOCT nonynauumn. Kpusble BbPKUMBaHUA

68 Jkonornyeckas HuLwa Buga. JlabopatopHasi pabota «IprucnocobieHns cemsiH pacTeHUIA K
pacceneHuno»

69 Bug Kak cuctema nonynaumm

70 3aKOHOMEPHOCTM MOBELEHNSA U MUTPALMIA XXMBOTHbIX

71 Co06LLeCcTBO OpraHM3MoB — GMOLEHO3

72 JKocucTema Kak OTKpbITas cuctema

73 KpyroBopoT BeLLeCcTB 1 NOTOK 3HEPTUN B IKOCUCTEME

74 OCHOBHbIe NoKasaTesin 3KOCUCTEMBI

75 3KONornyeckme nupamupl

76 3meHeHUs cO06LLECTB — CYKLIECCUM

77 MprpoLHbIEe 3KOCUCTEMBI. IKOCUCTEMbI 03eP N PeK. DKOCUCTEMbI MOPEI 1 OKEaHOB

78 MpupoAaHbIe 3KOCUCTEMbI. DKOCUCTEMbI TYHAP, NIECOB, CTEMNEeN, MYCTbIHb

79 AHTPONOreHHbIE 3KOCUCTEMBbI

80 YpboskocucTtemsl. MpakTryeckas paboTta «/13yyeHne 1 onucaHne ypboaKoCUCTEMbI»

81 3aKOHOMEPHOCTM (POPMUPOBAHUA OCHOBHBIX B3aVMOZENCTBUIA OPraH13MoB B 3KOCUCTEMAX

82 MexaHu3Mbl BO3AENCTBUS 3arpPs3HEHNI PasHbIX TUMOB Ha Cy60praHN3MEHHOM,
opraHn3MeHHoOM, NONynALMOHHOM M 3KOCUCTEMHOM YPOBHAX

83 Buocgepa — obuiennaHeTapHas 060/104Ka 3eMau

84 YueHue B. V. BepHagckoro o buocgepe

85 3aKOHOMEPHOCTY CYLLLECTBOBaHNSA 6uocepsl

86 KpyroBopoTb! BELLECTB M 6G1OreoXMMNUYECKME LIUKbI

87 30HanbHOCTL Grochepbl. OCHOBHbIE 6UOMbI CYLLIN

88 YCToIiumMBOCTbL Grocgepsl



89 JKONOrnyeckme Kpusncol 1 X NpUUnHbI

90 Bo3pelicTBre YyenoBeka Ha brochepy

91 AHTPOMNOreHHOe BO3LENCTBIE Ha PACTUTESbHBIV 1 XXUBOTHBIA MUP

92 OxpaHa npupoabl

93 OCHOBHble NPUHLMMNbI YCTONYMBOr0O Pa3BUTUS Ye/lI0BEYeCTBa U NPUPObI

94 PaLmoHanbHOe NMpYpoAoNosb30BaHMe U COXPaHeHKEe BMONOrMYecKoro pasHoobpasus
3emnu

95 0606LeHre No Teme «MUKPOIBOHOLMA U €€ pe3y nbTaTbl»

96 O606LeHMe No TeMe «MaKpO3BOOLMA U eé pe3ynbTaTbl»

97 0606L1eHMe No Teme «TPOMCXOXAEHME N Pa3BUTIE XKMN3HN Ha 3em/ie»

98 O606LeHre No Teme «ITPOMCXOXKAEHNE YeNOBEKA — aHTPOMOreHes3»

99 0606L1eHMEe NO TeMe «OKOMOrMa — HayKa 0 B3aMMOOTHOLLEHNAX OPraHnU3mMoB»

100 O606LeHMe No TeMe «OpraHn3Mbl U cpefa 0buTaHUs»

101 0606LeHMEe NO TemMe «IKOMOrNA BULOB M NOMYNALMIA»

102 O606LeHre no Teme «buocdepa — rnobasbHas sKocucTeMa»

OBLEE KOJIMYECTBO YACOB N0 NMPOIrPAMME
102




YYEBHO-METOJANYECKOE OBECINEUEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET
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