MHHHCTEPCTBO INPOCBEUIEHHUS POCCHHCKOH ®EJEPAIIAN

Munncreperso odpazosanus Kpacnosipekoro kpas

V"puaeuue.aﬁpaaqsanuﬂ Aamunucrpauuu Kaparyickoro paiiosa

OKYMEHT MOAMUCAH
anEkTPOHHOM noanvckio IBPY Bepxuexyxebapexas COILL

Ceptudpmkat: 3EA7C9495F27D2BFC9119FC4A4AA4B8BD
Bnapeneu: bpesruna Hagexna JleoHnaosHa
Oewicteutener: ¢ 12.04.2023 po 05.07.2024

. J
PACCMOTPEHO COI'JTACOBAHO YTBEPXXJIEHO
[IkombHBIM MeTOANYECKHM — 3aMeCTHTElb ‘Hnpexrop
00BbEIMHCHHEM mapextopa no YBP . - A A
Pykosoaurens MO a Fpe dv ‘ Bpearusa HL.

%{9 - Unukosckas O.B.~ - -« Ilpukas Nel63 on

@808 20237, .+ - -0T430p 08 2023r.
Hogocensuera J1.U. X T o i i
«28» 08 2023 r.

PABOYAS IMPOI'PAMMA
(ID 464663)

yuedHoro npeavera «Buonorus. YrnyGneHuniil ypopens»

ans odyyvatomuxes 10 —11 knaccos

¢. Bepxunii Kyxetap 2023 r



HHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ydeOHOMY mpeamety "buonorus" (maisee - OMOJIOTHS) HAa YPOBHE CPEIHETrO
obmiero oopasoBanus pa3zpaborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-Dd3 «O6
obpazoBannu B Poccuiickoit ®enepammny, ®I'OC COO, Konnenuuu mnpenojaBaHus Y4eOHOTO
npeamera «brosorus» U OCHOBHBIX MOJNOKEHUH (enepabHOM paboueil mporpaMMbl BOCIIUTaHUS.

VYueOunsbiii npeamer «buosorus» yriayonéHHoro ypoBHs u3yudeHus (10-11 kmaccel) siBisercs
OJHUM H3 KOMIIOHEHTOB IpeaAMeTHoW oOmactu «EcrecTBeHHO-HAayuHble mnpeaMeTs». CoryiacHo
nonoxeranssM ®I'OC COO npoduiibHble yueOHBIE TPEAMETHI, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE,
SBISIIOTCS  criocoOom nuddepeHnanuy oO0ydeHuss Ha YPOBHE CpeaHero oomero oOpa3oBaHUS H
NpU3BaHbl O0ECTIEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIUM, CPEIHUM OOLIMM, CpEIHHM
po¢eCCHOHATIBHBIM U BBICIIMM 00pa3oBaHUEM. B To ke BpeMs KaxIblil U3 3TUX y4eOHbIX IIPEIMETOB
JOJDKEH OBITh OPHUEHTUPOBAH Ha MPHUOPUTETHOE pEHIeHHE OOpa3oBaTEIbHBIX, BOCIHUTATEIBHBIX M
pa3BUBAIOIIMX 3a]1a4, CBSI3aHHBIX C IIpodopUeHTalMe 00yJyaronuXCcst 1 CTUMYJIMPOBAHUEM HHTEpeca
K KOHKPETHOW O00JIACTH HAay4YHOTO 3HaHHS, CBS3aHHOIO C OWOJOTHEH, MEIMIIMHOHN, SKOJIOTHEH,
IICUXOJIOTHEH, CIIOPTOM MJIM BOCHHBIM JEJIOM.

[Iporpamma mo yuebHomy mpenmery "buosnorus" naér mpeiacrtaBieHHMEe O LEIM M 3ajadax
u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriryONEHHOM YpPOBHE, OIpENeNsieT 00sS3aTelbHOE
(MHBapMaHTHOE) TMpPEeIMETHOE COJEp)KaHHe, €ro CTPYKTYpHUpOBaHHME IO pa3lenaM M TeMaM,
pacripesielieHue 1o KJiaccaM, PeKOMEHAYET MOCIEOBATEIIbHOCTh M3YYEHHUs] ydeOHOro marepuaia C
Y4ETOM MEXIIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKH y4yeOHOro Mpoliecca, BO3PACTHBIX
ocobeHHOCTEH o0yJaromuxcsa. B mporpamme mo 61oioruu peann3oBaH NPUHIIUI TPEEMCTBEHHOCTH C
u3yuyeHueM OMOJIOTMH Ha YpOBHE OCHOBHOro oOmiero oOpa3oBaHus, Osarogaps 4emy
[IPOCMAaTPUBAETCA  HANPABICHHOCTh Ha MOCIEIYIOIIEe pa3BUTHE OWMONOTMYECKUX  3HAHUU,
OpPUEHTUPOBAHHBIX HAa (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, HKOJIOTHYECKOro
MBILIUICHUS, MPEICTABICHUH O 3JI0pOBOM 00Opa3e XM3HH, HA BOCHUTAHWE OEPEKHOr0 OTHOLICHHS K
OKpy>Karoliel npupoaHoi cpene. B mporpamMme mo OMOJIOTMH TakXe IOKa3aHbl BO3MOXHOCTH
yuebHoro mpenmera «buonorus» B peamuzauun TpeboBanuii PI'OC COO Kk mIaHUPYyEMbIM
JMYHOCTHBIM, METaNpeJMeTHBIM U IPEeIMETHBIM pe3yibTaTaM oOydeHHss U B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIbHOU JEATEIbHOCTH OOYYAIOIIMXCS 10 OCBOCHHUIO COJIEP KAHUSA
OM0JIOrnYecKoro 0Opa3oBaHus Ha YpOBHE CpeHEro oouiero o0pa3oBaHusl.

VYueOubiii npenmer «buonorus» Ha ypoOBHE CpelHEro ooOmero o0pa3oBaHMs 3aBepllacT
Ouosiornyeckoe oOpa3oBaHME B IIKOJE€ M OPUEHTHPOBAH Ha paclIMpeHHe M YriayOJieHue 3HaHHM
o0yyaroluxcst 0 KUBOW MPUPOJE, OCHOBAX MOJIEKYJIIPHOM M KJIETOYHON OMOJNIOrMH, SMOPUOJIOTUU U
OMOJIOTUY Pa3BUTHSL, TEHETHKH, CEJIEKLIUU, OMOTEXHOJIOTHH, SBOJTIOIIMOHHOIO YUEHUS M SKOJIOTHH.

Nzyuenne yueObHOro mnpeamera «buonorus» Ha yriyOJeHHOM YPOBHE OPHEHTHUPOBAaHO Ha
MOJIFOTOBKY OOYYalOIMIMXCs K MOCIEAYIOIEMY MOJyYeHHI0 OMOJIOTHYeCKOro o0pa3oBaHus B By3ax M
OpraHM3alusIX cpenHero npogeccuoHaabHOro oOpazoBaHus. OCHOBY €ro COJEp)KaHUS COCTaBJISET
cucreMa OMOJIOTMYECKUX 3HAHWM, MOJIydEeHHBIX NMPH HU3YYEHUH OOYYarOUIMMMCS COOTBETCTBYIOIIMX
CUCTEMAaTUYECKUX pa3/esioB OMOJIOTUN HAa YPOBHE OCHOBHOTO 0011ero oopazosanus, B 10—11 kiaccax
9TH 3HAaHUS MOIY4YaloT pa3BUTHE. Tak, pacIMpeHsl U YIiayOJieHbl OMOIOTHYeCKHe 3HaHUS O PACTCHHSX,
KUBOTHBIX, Trpubax, OakTepusix, OpraHU3Me YeJOBeKa, OOIMMX 3aKOHOMEPHOCTSX >KU3HH,
JOTIOJTHUTEIBHO BKJIIOUYEHBl OHOJOIMYECKHE CBEACHUS MPUKIAJAHOTO M IOHUCKOBOTO XapakTepa,
KOTOpbIE€ MO’KHO MCIOJIB30BaTh KaK OPHUEHTUPHI Ui MOCIEAYIoNero Beioopa npodeccun. Bozmoxna
TaKXKe MHTerpanus OHOJOTMYECKHX 3HAHUM C COOTBETCTBYIOIIUMH 3HAHMSAMHU, MOJTYYEHHBIMHU
00y4arolMMUCs TpU U3YYEHUU (HU3UKH, XUMUH, reorpaguu 1 MaTeMaTHKH.

CtpykTypa nporpaMmsl 1o yueoOHOMY npeamMeTy "buosorus" oTpakaeT CUCTEMHO-YPOBHEBBIN U
SBOJIIOLIMOHHBIA MOAXOJbl K u3ydeHuto Ouonormu. CorjmacHO UM, H3y4yalOTCs CBOMCTBA U
3aKOHOMEPHOCTH, XapaKTEpHbIE JUISl JKUBBIX CHCTEM pA3HOTO YpPOBHS OPraHU3alli{, 3BOJIIOLUHN
OpPraHWYECKOTO MHpa Ha 3eMyie, COXpaHEHHUs OWOJIOTMYECKOTo pa3HooOpasws TuraHeTsl. Tak, B 10
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KJlacce M3y4yaroTCsl OCHOBBI MOJICKYJSIPHOM M KJIETOYHOW OHMOIOTWH, SMOPHOJIOTMM U OMOJOTHH
pa3BUTHSA, TEHETHUKU U CENEKLHUU, OMOTEXHOJOTUU U CHHTETUYECKOM OMOJIOTHH, aKTyaJU3UpYIOTCS
3HAHUSA OOYYarommMxcsi Mo OOTaHWKE, 300JI0THH, aHaToMuH, (u3uonoruu uenoBeka. B 11 kmacce
M3Y4al0TCsl SBOJIIOIIMOHHOE YU€HHE, OCHOBBI SKOJIOTHH U yueHue o ouocdepe.

VYuebublii npeamer «buonorus» TOpu3BaH  00€CHEUUTh  OCBOCHHE  OOYYaIOLIMMHUCS
OMOJIOrMYECKUX TEOPUN M 3aKOHOB, WJEH, MPUHLMUIIOB U MPABUJ, JIEKAIIMX B OCHOBE COBPEMEHHOMU
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUpPA, 3HAHUH O CTPOCHUH, MHOTOOOpPa3uu U OCOOECHHOCTSIX KJIETKH,
Opranusma, TMOMyJsSluu, OHOLEH03a, JKOCHCTEMBbI, O BBIJAIOIIUXCSI HAYYHBIX JIOCTHIKEHUSX,
COBPEMEHHBIX HCCIEIOBAaHUAX B OHOJIOTMH, MPUKIAIHBIX acleKTaXx OWOJOTHYecKUX 3HaHuHU. s
pa3BUTHA U MOJJIEPXKAHUS MHTEepeca 00ydyaronuxcs K OMOJIOTUU Hapsly CO 3HAYUTEIbHBIM 00bEMOM
TEOPETUYECKOT0 MaTepuajja B COAEPKaHUHU MPOrpaMMbl IO OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C
UCTOpHUEH CTAHOBJICHUS U PA3BUTHUS TOM WM WHOM 00JacTH OMOJOTHH, BKJIAJJOM OTEUECTBEHHBIX U
3apyOeKHBIX YUEHBIX B PEIICHHE BAKHEHIINX OMOJOTMUYECKUX U SKOJIOTUYECKHUX TPOOIIEM.

Lenp wm3yuenust ydueOHOrO mnpeamera «buomorus» Ha yrayOnE€HHOM ypOBHE — OBIAJCHHE
00y4aroIUMUCs 3HAHUSIMUA O CTPYKTYPHO-(YHKIMOHAJIBHON OpPTraHU3aIlMH >KUBBIX CHUCTEM Pa3HOTO
paHra u mnOpuOOpeTeHHEe YMEHUU WCIONb30BaTh JTH 3HAaHUS B (OPMUPOBAHUM HHTEpeca K
orpenenéHHON 007acT MPOPeCcCHOHATBHOM JEATEIEHOCTH, CBI3aHHON C OMOJIOTHEH, WM K BBIOOPY
y4eOHOro 3aBeIeHUs VIS IPOIOJIKEHHS OMOJIOTUYECKOT0 00pa30BaHus.

JlocTukeHue 1enu u3ydeHus ydeOHoro mnpenmera «buosorus» Ha yriyOJ€HHOM YypOBHE
o0ecreunBaeTcs pelieHueM CIIeAYIOMUX 3a1au:

OCBOCHHE OOYYAIOIIUMHUCS CHUCTEMBI OHMOJIOTMYECKHX 3HAHWW: 00 OCHOBHBIX OMOJOTHMYECKHX
TEOpUAX, KOHILEIIHUAK, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M IMPaBWIAX, COCTABIISIIOIIMX
COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHpa; O CTPOEHUHU, MHOrOOOpa3uu U OCOOEHHOCTSIX
OMOJIOTMYEeCKUX CHUCTeM (KJIeTKa, OpraHu3M, TOMyNAlus, BuJ, OuoreoneHo3, Ouocdepa); o
BBI/IAIOILMXCS OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAaHUAX B OMOJIOTUN;

O3HAKOMIJIEHHE OOYy4arouuxcs ¢ METOAaMH IMO3HAHUS >KMBOW MPUPOJIBI: UCCIENOBATENECKUMHU
METOJIaMU OHMOJIOTHYECKUX HAyYK (MOJEKYJISIPHOW U KICTOYHOW OMOJIOTHH, SMOPHOJIOTUN U OUOJIOTHH
pa3BUTHSA, TEHETUKU M CEJICKIIMH, OMOTEXHOJOTMH U CHUHTETHYECKOW OWOJIOTUH, MaJCOHTOJIOTHH,
9KOJIOTMH); METOJIaMU CaMOCTOSITEIbHOTO MTPOBEIEHUSI OMOJIOTUYECKUX UCCIIeI0BaHUI B 1ab0paTOpuun
U B npupoJie (HabIroAeHue, N3MEpEeHne, SKCIIEPUMEHT, MOJICTUPOBAHHE);

OBIIaJieHHe OOYYaIOIIMMUCA YMEHUSIMH: CaMOCTOSITENIbHO HAaXOAWUTh, AaHaJU3UpPOBAaTh U
UCMOJIb30BaTh OWOJOTHYECKYI0 HH(OpPMAIMIO; MOJIb30BaTbCcsd OMOJIOTMYECKON TEpPMUHOJOTHEH U
CUMBOJIMKOM; yCTaHABJIMBAaTh CBSI3b MEXJY pPa3BUTHEM OHOJOTHMH U COLMAIBbHO-3KOHOMHYECKUMHU U
HKOJIOTUYECKUMHU MpoOJeMaMu 4YeJIOBEYECTBA; OIICHHWBATh IOCIEACTBHMSI CBOEH JAEATENbHOCTH IO
OTHOIIECHHUIO K OKpY’Karollel MpUpOAHOH cpesie, COOCTBEHHOMY 370POBbIO U 37J0POBbI0 OKPYXKAIOIINX
moeil; 00OCHOBBIBaTh M COOMIOATh Mepbl MPOPHIAKTUKN HH(EKIIMOHHBIX 3a00JIeBaHUMN, TpaBUiia
MOBEJICHUsT B TIPUPOJE W oOOecredeHus: OEe30MacCHOCTH COOCTBEHHON IKU3HENEATEIbHOCTH B
YpE3BBIYANHBIX CUTYALMSIX MPUPOJHOIO U TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaThb COBPEMEHHbIE
Hay4HbIEC OTKPBITUS B 001aCTH OUOIOTHH;

pa3BuTHE Yy OOYyYalOIIMXCS HMHTEUIEKTyalbHbIX M TBOPYECKMX CHOCOOHOCTEH B mpolecce
3HAKOMCTBAa C BBLIAIOIIMMHUCA OTKPBITHSIMH U COBPEMEHHBIMU HCCIEIOBAaHUSMU B OHOJIOTHH,
pelmaeMbpIMH €10 IpoOJeMaMu, METOJOJIOTHEeH OHOJOrMYecKOro HCCIEeIOBaHMS, MPOBEICHUS
OKCIIEPUMEHTAJbHBIX  MCCIEJOBAaHUM,  pelIeHHs  OMOJOTMYEeCKMX  3ajad,  MOJEIUPOBAHUS
OMOJIOTMYECKUX OOBEKTOB U MPOIIECCOB;

BOCIUTaHHE y OOYYaroIIMXCS IIEHHOCTHOTO OTHOUIEHMSI K JKMBOM MpUpOJE B LEIOM U K
OTAENbHBIM €€ 00BbeKTaM M ABICHHSIM; (POPMUPOBAHHE IKOJIOTUUECKOM, FTeHETHYECKOM IPaMOTHOCTH,
o011ei KylIbTypbl OBEIEHUS B IPUPOJIE; MHTETPAIl €CTECTBEHHO-HAYYHBIX 3HAHUM;

npuobpereHue OOYYaIOMIMMUCSH KOMIETEHTHOCTH B PAlMOHAIBHOM MPUPOONOIb30BAHUN
(cobmronenne mpaBuil TIOBEACHHUS B MPHUPOJIE, OXpaHbl BUAOB, SKOCUCTEM, OMOC(EpPHI), COXpaHEHUHU
COOCTBEHHOTO 3/10pPOBBSl U 3[I0POBbSI OKPYKAIOIIUX JIFOZeH (coOmoeHust Mep MpopUIaKTUKU
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3aboseBaHui, obOecrieueHne O€30MaCHOCTU JKU3HEICSATEIBHOCTH B YPE3BBIUANHBIX CHUTYaIUSIX
MPUPOJHOTO M TEXHOTEHHOIO XapakTepa) Ha OCHOBE HCIIOJIb30BaHMSI OMOJNOTMYECKUX 3HAHUU U
YMEHUH B IOBCEIHEBHOW JKU3HH;

CO3/IaHHE  yCIOBUIM ANl  OCO3HAHHOTO  BbhIOOpa  OOy4YAIOIIMMHUCS  UHAUBUAYAIbHON
o0pa3oBaTeNbHOW  TPAGKTOPUH,  CIOCOOCTBYIOHIEW  MOCHEAyIOImEeMy  NpodecCHOHATbHOMY
CaMOOTPE/IEIICHNIO, B COOTBETCTBUU C MHIUBUAYAIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMHU PErroHa.

OO1miee yncIo YacoB, OTBEACHHBIX Ha M3y4YEHHE OMOJIOTMU HA YIIyOJIEHHOM YpOBHE CPETHETrO
obmero oopazoBanus, coctaiseT 204 yaca: B 10 kimacce — 102 vaca (3 yaca B Henenro), B 11 kimacce —
102 gaca (3 yaca B HEIEINIO).

Ot60p opraHu3alMOHHBIX (OPM, METOJIOB U CPEACTB OOy4YeHUsS OMOJOTHH OCYIIECTBISETCS C
yuéToM crneun(uKd ero CcoJep)KaHWs W HANpaBIEHHOCTH Ha TPOJOJIKEHHE OHOJIOTHYECKOTo
o0pa3oBaHMs B OPraHU3alUAX CPEIHEro MPOoPeCCHOHATBHOIO U BBICHIET0 00pa30BaHHUS.

OO0s13aTeNIbHBIM  yCIIOBHEM MpU O0Y4YeHMHM OWOJIOTMM Ha YriayOJIEHHOM YpOBHE SIBIISIETCS
MpoOBeJIcHUE JTaOOPATOPHBIX U MpakTUyecKux paboT. Takxke ydyacthe oOy4yarouIuxcs B BBIMOJIHEHHU
MPOEKTHBIX M Y4eOHO-HMCCIIEOBATENBCKUX pabOT, TeMaTHKa KOTOPBIX OMPEACISIETCS Y4YUTENIeM Ha
OCHOBE UMEIOIINXCS MAaTepUATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEP/KAHUE OBYYEHUA
10 KJIACC

CopepxaHue NporpamMmbl, BBIAECIEHHOE KYPCUBOM, HE BXOAWUT B IPOBEPKY IOCYJapCTBEHHOM
urorosoi arrectanuu (I'NA).

Tema 1. Buosiorusi Kak HayKa

CoBpemeHHass Ouonorus — KOMIUIEKCHass Hayka. Kparkas ucTopus pa3BUTHS OHOJOTHH.
buonornyeckue Hayku ¥ u3ydaemble UMU 1poOseMbl. OyHaMEeHTaIbHbIE, IPUKIIAJAHbBIE U IOUCKOBBIE
Hay4yHBbIE UCCIIEIOBAaHUS B OMOJIOTHH.

3HayeHue OuOJOrMM B (POPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHHBI MUDA.
[Tpodeccun, cBsazanubie ¢ Ononoruei. 3HaueHHEe OMOJIOTHH B MPAKTUYECKON NESTEILHOCTH YeIOBeKa:
MEIMIIMHE, CEIBCKOM XO03sIIICTBE, TPOMBIIIJIEHHOCTH, OXPAaHE IPUPOJIBI.

JdemMoHcTpanuu

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, V. I'apseii, I
Mennens, B. U. Bepnaackuii, U. I1. Tlasnos, . . Meunukos, H. U. BaBunos, H. B. Tumodees-
Pecosckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabnuupe! u cxembl: «CBA3b OMOJIOTHHM C IPYTUMHU HayKamMu», «CucteMa OHOJIOTHYEeCKUX HAayK».

Tema 2. ’KuBble cHCTeMbI U UX H3yYeHH e

XuBble cucteMbl Kak IpeAMET u3ydeHus Ouosioruu. CBONCTBA >KHUBBIX CHCTEM: €IMHCTBO
XMMHUYECKOI'O COCTaBa, JUCKPETHOCTh M LIEIOCTHOCTb, CIOKHOCTb U YHOPSIOYEHHOCTh CTPYKTYpHI,
OTKPBITOCTh, CaMOOpPraHU3allus, CaMOBOCIPOU3BEACHUE, Pa3ApPaXUMOCTh, HW3MEHUUBOCTb, POCT U
pa3BUTHE.

YpPOBHM  OpraHuM3alMM  KMBBIX  CHCTEM:  MOJEKYJSPHBIA, KJIETOYHBIM,  TKaHEBBIN,
OpTaHU3MEHHBIH, MOMYISIHOHHO-BUIOBOM, 3KOCHUCTEMHBIH (OMOTeOIeHOTHUYECKUi), OnochepHsIil.
ITponecchl, mpoucxonasdue B KUBBIX cucTeMax. OCHOBHbIE MpU3HAKU kUBOro. JKu3Hp Kak ¢opma
cyuiecTBoBaHMs Marepun. Hayku, n3ydaromye *uBble CUCTEMbBI Ha Pa3HbIX YPOBHIX OpraHU3aluy.

W3yuenne >XuBBIX cHcTeM. MeTtonasl Ouonoruueckoi Hayku. HabGmionenue, u3MepeHue,
AKCIEPUMEHT, cUcTeMaTu3auusa, mertaaHain3. [[oHsATHE O 3aBUCMMOW M HE3aBUCUMOW MEPEMEHHOM.
IInanupoBanue skcnepumenta. IloctaHoBka M mpoBepka runore3. Hynesas runoresa. Ilonstue
BBIOODKM U €€ J0cTOoBepHOCTh. Pa30poc B Ouosnornueckux JaHHbIX. OIEHKAa JOCTOBEPHOCTH
MIOJIyYUEHHBIX  pe3yibTaToB. IIpUumHBI UCKaXXEHWS  pe3ysNbTaToB  JKcnepuMeHTa. [loHsaTue
CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuipr n cxembl: «OCHOBHBIE NMPU3HAKH KU3HWY», «buonoruueckue cucremel», «CBoHcTBa
KUBOW MaTepumn», «YpoBHU OPraHMU3ALMU )KUBON IPUPOIBD», «CTPOEHHE JKUBOTHON KIIETKW», «TKaHM
KUBOTHBIX», «CHUCTEMBI OpPraHOB YEJIOBEUYECKOTO OopraHuzmay, «buoreorenosy», «buochepay,
«MeTo1bl U3y4eHUs )KUBOM TIPUPOIBI».

ObopynoBanue: nabopaTopHOE OO0OpYIOBAaHHME ISl TPOBEACHHUS HAOIOJIEHUN, HW3MEpPEHUH,
JKCIIEPUMEHTOB.

IIpakTnueckas padora «/crnonb3oBaHue pa3IMUHbIX METOIOB IIPU U3YyUYEHUH KUBBIX CUCTEM.

Tema 3. BuoJiorus KieTkn

Knerka — cTpyKTypHO-(YHKIMOHATIbHAS €IUHHIIA XKUBOTO. VICTOpUS OTKPBITHS KIeTKU. PaboTh
P. I'yka, A. JleBenryka. Kierounas teopus (T. IIBann, M. llneiinen, P. Bupxos). OcHoBHbIE
I0JIO’KEHUSI COBPEMEHHOM KJIIETOUYHOM TEOPHUH.

Metoapl  MOJIEKYJISIpHOM M KJIETOYHOM  OMOJIOTMH: MHUKPOCKONHUSA, Xpomarorpadus,
anekTpoope3,  METOJ  MEUYEHBIX  aTOMOB, g depeHIaIbHoe LHEHTPU(YTUpPOBAHUE,
KYJIbTUBHPOBAaHUE KIETOK. M3yuenue ¢uxcuposanuvix Kiemox. DIEKTPOHHAs MHUKPOCKOIIHS.
Kongoxranvnasa muxkpockonus. Bumanvnoe (npusicuznennoe) uzyuenue Kiemox.

JdemMoHcTpauuu



IToptpetsr: P. I'yk, A. Jleenryk, T. IlIBann, M. Illnelinen, P. Bupxos, K. M. bap.

Tabmuip! u cxembl: «CBETOBOM MHUKPOCKOI, « DJIEKTPOHHBIN MUKPOCKOM», «VcTOpHs pa3BUTHS
METOJI0B MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpenapaTbl pPaCTUTENbHBIX, >XUBOTHBIX U
OaKTepUaIbHBIX KICTOK.

IIpakTuyeckasi padora «l3yuyeHne METONOB KJIETOYHOW Owosoruu (Xpomatorpadus,
anekTpodopes, nuddepennuansHoe neHTpudyrupoanue, [TLP)».

Tema 4. Xumudeckasi OpraHu3amus KJIeTKUH

XUMHYECKUI COCTaB KJIETKU. Makpo-, MUKpO- U YIbTPAMUKPOIJIEMEHTH. Bona u €€ ponp Kak
pacTBOPUTEII, peareHTa, y4acTUE B CTPYKTYPUPOBAaHUU KIETKH, TEIUIOpEryiasiuuu. MuHepaibHbIe
BELIECTBA KJIETKH, UX Onosiornyeckasi posib. Posib KaTHOHOB 1 aHMOHOB B KJIETKE.

Oprannueckue BelIEeCTBA KJIETKU. buosormueckue mnonaumepsl. benku. AMHHOKHCIOTHBIN
cocraB OenkoB. CTpyKTypsl OenkoBOM Monekyinbl. [lepBudHas cTpykrypa Oenka, MenTUaHAs CBS3b.
Bropuunas, TpetuuHasi, ueTBepTUUHas CTPYKTYphl. Jlenatypanus. CpoiictBa 6enkoB. Knaccudukanus
6enxoB. buonornueckue pyHkuuu 6e1KkoB. [Ipuonsi.

VYrneBoabl. MoHocaxapuibl, Aucaxapujibl, OoJMrocaxapuibl U mnonucaxapuipl. OOmui miaH
CTPOEHMS U (PU3UKO-XMMHUUECKHE CBOMCTBA YIJIeBOAOB. bruonornueckne (GpyHKIUN YIiI€BOIOB.

Jlununet. 'uapodunbHo-ruapodoOHbie cBoiicTBa. Kinaccudukanus nunumos. Tpuriaumepumasl,
dbochomunuabl, BOCKH, CTepouabl. buonormdeckune GyHKuuu JsmnugoB. OOmme CBOWCTBa
OHMOJIOTrMYeCKUX MeMOpaH — TeKy4eCTh, CIIOCOOHOCTh K CaMO3aMbIKaHHIO, TOIYIPOHUIIAEMOCTb.

HyxneunoBbie xucnorel. JHK u PHK. Crpoenue nHyknenHoBbix kuciaor. HykieoTunusl.
[Mpunmun kommnementapHoctu. Ilpasuno Yapradda. Crpykrypa JHK — gBoiinas chupais.
Mecronaxoxaenue u ononornyeckue pynkuun JJHK. Bunst PHK. @ynkuuu PHK B kietke.

Crpoenue Mmonekynbsl AT®. Makpospruueckue cBsi3u B Mousiekyine AT®. buonormueckue
¢byaknuun  AT®. BoccTaHOBICHHBIE TIEPEHOCUMKH, WX (QYHKIOWH B  KIETKe. /JIpyeue
nykaeosuompughocpamor (HT®). CexsenupoBanue JIHK. Memoowr eenomuxu, mpanckpunmomuxu,
NPOMeoOMUKU.

CrtpykrypHast Ouonorusi: Ouoxumuueckue u OHO(U3MUECKHE UCCIEIOBaHMUS COCTaBa U
IIPOCTPAHCTBEHHOMN CTPYKTYpbl OMOMOIIEKyN. Modenuposanue cmpykmypuvl u YHKYuLl 6UOMONIEKVI U
ux xomniexcos. KomnviomepHulil Ouzaun u OpeanuyecKuti cunmes OUOMONEKY U UX HeNnpUpOOHbIX
anano2oe.

JdemMoHcTpanuu

[optpetsr: JI. ITonunr, Ix. Yorcon, ®. Kpuk, M. Yunkuunc, P. ®panxnun, @. Canrep, C.
IIpy3unep.

Huarpammel: «Pacnipefenenne XUMUYECKUX 3JIEMEHTOB B HEXKUBOM mpupoae», «Pacnpenenenue
XUMHUYECKUX AJIIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuis! u cxemsl: «llepuoauyeckas TadnuIa XUMHUYECKUX 2JIEMEHTOBY, «CTpOEHHE MOJIEKYJIbI
BOJBI», «BelecTBa B coctaBe opraHu3MoBy, «CTpoeHHe MONeKymbl 0enka», «CTpyKTypbl OeIKOBOU
MoJIeKynb», «CTpoeHHEe MOJIEKYyd YrieBoJoB», «CTpoeHue MoJekyn JunuioB», «HykienHoBbIe
KHUCJIOTBI», «CTpoeHne MoJeKynbl ATO».

O6opynoBaHue: XUMHUECKas Mocya 1 000py0BaHUE.

JlaGopaTopHas padora «OOHapyxeHHE OEJIKOB C MOMOIIBIO KAYECTBEHHBIX PEaKIHi».

JlaboparopHass padGora «lccnenoBaHne HYKJIEMHOBBIX KHCIIOT, BBIJIEIEHHBIX M3 KJIETOK
Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. CTpoenne n pyHKUMH KJIETKH

Tumel KIETOK: »yKapuoTHUecKas M mpokapuoTudeckas. CTpyKTypHO-(QYHKIIMOHAIbHBIE
00pa3oBaHMS KIETKH.

Crpoenue npokapuoTHueckoi kieTku. Kierounas crenka Oakrepuil m apxeil. OcoOeHHOCTH
CTpOEHUs TeTepoTPoPHON U aBTOTPOGHON MPOKAPUOTHUECKUX KIETOK. MeCTO M poJib MPOKapHOT B
OuoIIeHO3aX.



Crpoenre ¥ (YHKIMOHMPOBAHUE OHYKAPHOTHUECKOW KieTku. [lnmasmaruyeckas memOpaHa
(urazmanemma).  CTpykTypa  IU1a3MaTH4YeCKO  MeMOpaHbl.  TpaHCIOpPT  BEIIECTB  4epes
IUIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbIM (auddysus, obneruénnas auddysus), aKTHBHBIHI
(mepBUYHBIA M BTOPUYHBIM aKTUBHBIA TpaHcnopT). [Tomynponuniaemocts MeMOpaHnbl. PaboTa HaTpuii-
KaJMEeBOT0 Hacoca. DHIOLUMUTO3: MUHOUUTO3, (parouuTos. Dk3ounTo3. Kinerouynas crenka. CTpykrypa u
(GYHKIIUHM KIETOYHON CTEHKH pacTeHH, TpuOoB.

Huronnazma. [urozons. Llutockener. JIBwkenue uuroruiazMbl. OpraHouabl  KIETKH.
OpnoMeMOpaHHbIE OpTraHOUAbl KIETKU: HSHjomnasmaruyeckas cetb (OIIC), ammapar ['onbaxw,
JM30COMBI, UX CTpOeHHE U (PyHKIMU. B3anMOCBsI3b 0THOMEMOpaHHBIX OpPraHONI0B KieTku. CTpoeHue
TPaHyJIspHOTO peTUuKyinyMa. Mexanusm nanpaeénrenus oenkog ¢ IIIC. CuHTE3 pacTBOPUMBIX OEIKOB.
CuHre3 KIETOYHBIX MeMOpaH. [mankuii (arpaHysisipHbBIH) SHAOIUIA3MATHYECKUA  PETHKYIIYM.
CekperopHass ¢ynknus anmapara [onbmku. Moougukayus 6Gerkos 6 annapame 1 onvooicu.
Copmuposka 6enxos 6 annapame [ onvoxcu. TpaHCOPT BelIeCTB B KIETKE. Bakyonu pacTUTENbHBIX
kietok. Kierounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOMABI  KJIETKH: MUTOXOHIPHM, IUIACTUABL  [Ipoucxoowcoenue
mumoxouopu u niracmuo. Cumbuoeenes (K.C. Mepeacrkosckuii, JI. Mapeynuc). CtpoeHue u GyHKIUH
MUTOXOHAPUA H 1actui. [lepBuuyHBIe, BTOPUYHBIE U CIIOKHBIC IUIACTUABI (POTOCHHTE3UPYIOIINX
9YKapuoT. XJIOPOILIACTHI, XPOMOIUIACTHI, ICHKOIIIACTHI BBICIIUX PACTCHHIA.

HememOpanusie opranonst kiaetku CtpoeHue u (GyHKIMA HEMEMOPaHHBIX OPTaHOUIOB KIETKH.
Pubocomsl. Ilpomescymounvie ¢hunamenmol. MukpoduaaMeHTbl. AKmuHosvie MUKpOQDUIAMEHMbL.
MBplIeyHble KIETKU. AKMUHO8ble KOMHOHEeHmMbl Hembludeunblx Kiemok. MukpoTpyoouku. KineTounsrii
ueHtp. CTpoeHne U JBUKEHHE KTYTUKOB U PEeCHUYEK. MHUKpPOTPYOOUYKH LUTOIMIA3MbI. LIeHTpHOb.
Benxu, accoyuuposannvle ¢ mukpoguramenmamu u muxkpompyoouxamu. Momophuvie 6enxu.

SAnpo. O6omnouka spa, XpOMaTHH, KApUOIUIa3Ma, SJIPHIIIKH, UX CTPOSHUE U PYHKIMHU. S IepHbIi
OenKkoBBIE  MaTpuKC. IIpocTpaHCTBEHHOE pAaCHOJIOXKEHHE XpOMOCOM B HHTepdasHOM sjpe.
Oyxpomamun u cemepoxpomamun. beaku XpomMaTHHA — TUCTOHBI. JJuHamuxa si0epHOU 00010YKU 8
mumo3se. Hoepuvlit mpancnopm.

Knerounsie BiimtoueHus. CpaBHUTENbHAs XapaKTEPUCTHUKA KIETOK JYKApUOT (PacTUTEIbHOM,
KUBOTHOH, TpUOHOI1).

JdemMoHcTpanuu

[Toptpetsr: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuupl u cxempl: «CTpoeHHE PYKapUOTHUECKOW KIETKH», «CTpoeHHe XKUBOTHOW KIIETKH»,
«CTtpoeHune  pacTuTenbHOM  KieTku», «CTpoeHune  MuTOXOHApUM», <«Sapo», «CrpoeHue
IIPOKAPUOTHUYECKOMN KIIETKHY.

O6opynoBaHHe: CBETOBOW MMKPOCKOI, MUKPOIIpENapaThl PacTUTENbHBIX, KUBOTHBIX KIIETOK,
MHUKpPOIpenapaThl 6aKTepHaIbHBIX KIETOK.

JlabopaTopHas padora «/3yueHre CTpOCHHsI KIETOK Pa3INUYHbIX OPTaHU3MOBY.

IIpakTnueckas padora «/3ydyeHue cBOMCTB KJIETOUHON MEMOPaHbI».

JlabopaTopunass padora «/ccienoBanue miaazMoiin3a M JEIUIa3MOJIN3a B PACTUTEIbHBIX
KJIETKax».

IIpakTnueckas padora «3yyeHne IBUKEHHUS LIUTOIUIA3Mbl B PACTUTENIbHBIX KIETKAX).

Tema 6. O0MeH BelecTB U NMpeBpallleHNe SJHEPIHH B KJIeTKe

AccuMWISIIMSL UM TUCCUMIIIALIMS — JIBE CTOPOHBI MeTaboiu3Ma. Tumbl oOMeHa BELIECTB:
aBTOTPOGHBIA M TreTepoTpodHBIA. YdacTHe KHCIOpoJa B OOMEHHBIX IpOLEccax. DHEPreTHUecKoe
oOecnieuenue kinetku: mnpespauieHrne AT B oOmeHHbIX mporeccax. DepMEHTATUBHBIN XapakTep
peakimii kieToyHoro Mmetabonu3ma. depMeHThl, WX CTPOEHHE, CBOMCTBA M MEXaHU3M JIEHCTBHUS.
Kodepmentsl. OTnnynsi pepMEeHTOB OT HEOPraHUUYECKUX KaTanu3aTopoB. benku-akTuBaTopsl U OEIKU-
MHTUOUTOPBI. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATHUBHBIX PEaKIUil OT Pa3IMUHbIX (PaKTOPOB.

[lepBuuHBIl CHUHTE3 OpraHWYECKHX BelmecTB B KieTke. DorocuHTe3. AHoxcuceHHbvll U
oxcuzeHuwlli pomocunmes y baxmeputi. Ceemocobuparowue nueMeHmyvl U NUSMeHmvl peaKyuoHHO20
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yenmpa. Ponb xyoporutactoB B mporiecce otocunTe3a. CBeroBas u TeMHOBas ¢asbl. Domoovixarue,
C3., Ca- u CAM-munsr pomocunmesa. [lponyktuBHOCTH (hOTOCHHTE3a. BiusiHue paznmudHbIx (PaKTOPOB
Ha CKOpocTh (hoTocuHTe3a. 3HaUeHne HoToCHHTE3A.

Xemocunrte3. Pa3zHooOpasue OpraHu3MOB-XEeMOCHHTETHKOB: HUTpuUdULMpYyrOlue OakTepuu,
xKene300aKkTepuu, cepoOaKTepHH, BOJIOPOIHbIC OakTepuy. 3HaUeHUEe XEMOCHHTE3A.

Ana’pobnble opraHu3mbl. Bunael Opoxenus. [IponykTel OpokeHHS W HMX HUCIHOJIb30BaHUE
YeJI0BEKOM. AHa’pOOHBIE MUKPOOPTaHU3MbI KaK 00BbEKTHI OMOTEXHOJIOTUH U BO30OyIuTenu 0oe3Hei.

AdpoOHBIE OpraHu3Mbl. JTallbl YHEpreTuueckoro oomena. [loarorosurensHslii dTamn. ['ukonus
— OECKHUCIIOPOTHOE PACILEIUIEHUE TIIIOKO3HI.

buonornueckoe oxuciaeHue, WIM KIETOYHOE JbIXxaHue. Poiap MUTOXOHApUN B Ipoleccax
ouosornyeckoro okucienus. Luknuaeckue peakiuu. OxkucnurtensHoe (hochopunupoBanue. Inepaeus
Membpannoeo  epaduenma npomouos. Cummez ATD: paboma npomonnoti ATD-cunmasoi.
[IpeumymiectBa a’poOHOrO0 IyTH OOMEHa BEIIECTB TMepea  aHa’poOHBIM. DPPEKTHBHOCTD
SHEPreTHYECKOro oOMeHa.

JdemoHcTpauuu

[optpersr: k. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, II.
Murtuenn, I'. A. 3aBap3uH.

Tabmupr u  cxembl: «®DoTocuHTE3», «DHepreTudeckud obmen», «buocunres Oemkay,
«Ctpoenue hepMeHTa», « XEMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpYIOBAaHUE JAJISi IPUTOTOBJICHHS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHas pa6ora «/3yueHue KaTaTUTUYECKON aKTUBHOCTU (pepMEHTOB (Ha IpUMepe
amMuIa3bl WIK KaTajaasbl)».

JlabopaTopuasi padora «M3yueHue (hepMEHTATUBHOTO pPaCHICIICHUS MEPOKCHIAa BOJIOPOAa B
PACTUTENBHBIX U KUBOTHBIX KIETKAX».

JlabopaTopnas pa6ora «CpaBHeHuUE Mpo1ieccoB (POTOCHHTE3a U XEMOCHHTE3a».

JlabopaTopHas padora «CpaBHEeHUE IPOLIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHast HH(OPMAIIMS U peau3anus eé B KiIeTKe

Peaknun wmartpuuyHoro cuHres3a. [IpyHIMI KOMIUIEMEHTApPHOCTH B PEAKIUSAX MATPUYHOTO
cuHTe3a. Peanusanus HacneAcTBeHHONW uWHGpopManuu. [‘eHeTHYecKuit KOA, €ro CBOMCTBA.
Tpanckpunuusa — wmarpuunbii cuHTe3 PHK. IlpuHIMOBI TpaHCKpUIIIMKA: KOMIUIEMEHTAPHOCT,
aHTUIAPAIUIEIBbHOCTb, ACUMMETPUUHOCT. Co3pesanue mampuyunvix PHK 6 sykapuomuueckou kiemxe.
Hexooupyrowue PHK.

Tpancnsauuss u e€ srambl. Yyactue TpaHcnopTtHeix PHK B Ouocunreze Oenka. VYcnoBus
o6uocunTe3a 6enka. Koguposanue aMuHokucioT. Posibs pubocom B OnocuHTese Oenka.

Cogpemennvie npedcmagnenus o cmpoeHuu 2eHos. OpraHuzanusi T€HOMa Yy MPOKapuoT H
9yKapuoT. Perymsmus akTUBHOCTHU T'€HOB y IpokapuoT. I'mnore3a onepona (®. XKakob, XK. Mano).
MonekynapHvle mexanusmvl dKCnpeccuu 2eHo8 y aykapuom. Ponv xpomamuna 6 peeynayuu pabomol
2eHos. Perymsius 0OMEHHBIX MTPOIIECCOB B KieTke. KiteTounblii roMeocTas.

Bupycbl — HeknerouHble (GOpMBI KH3HH M OONUTaTHBIE Mapa3uThl. CTpoeHHE MPOCTHIX U
CJIOKHBIX BHPYCOB, PETPOBUPYCOB, Oaktepuodaros. ;Kusnenuwii yuxn /JHK-cooepacawux eupycos,
PHK-cooeporcawux eupycos, baxmepuogazos. Obpamnas mpanckpunyus, pesepmasa, uHmezpasd.

Bupycubie 3a0oneBanus denoBeka, xKUBOTHbIX, pacTeruil. CIIN, COVID-19, conuanbhbie u
MEIULUHCKUE POOIIEMBI.

buoungopmamuka: unmecpayus u ananuz o6oavuwiux maccusos («bigdata») cmpyxmypHovlx
buonocuueckux oaumvix. Hanomexnonoeuu 6 ouonozuu u meouyuwe. Ilpocpammupyemvie @ynkyuu
benxos. Cnocobvl 00cmasKu 1eKapcms.

JdemMoHcTpanuu

[Toptpetsr: H. K. Kosbiios, /[. V. UBaHOBCKUI.

Tabmuie! u cxemsbl: «buocunTtes 6enkay, «I'eHeTnueckuit koa», «Bupyce», «bakrepuodarm.
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IIpakTnueckas padora «Co3gaHue MOJIEIH BUpYyCay.

Tema 8. ’Ku3HeHHBIH HHKJ KICTKH

Knerounsnii nuki, ero nepuoasl u perymsimus. Matepdasza u muro3. OcoOEHHOCTH MPOLECCOB,
nporekaomux B uHTepdasze. IloaroroBka  kimerku K geneHuto.  [Ipecunrernyeckuit
(IOCTMUTOTUYECKUI), CHHTETUYECKUH U TMOCTCUHTETUYECKUH (IIPEMUTOTHYECKHUH) IEpPUOJIBI
nHTEep(Da3HI.

Martpuunsiii cunte3 JIHK — perukanus. [Ipuanuns! permukanuu [JHK: koMiuieMeHTapHOCTS,

MOJYKOHCEPBATUBHBIA CUHTE3, aHTUNapaJUIebHOCTh. MexanusMm pernkanuu JJHK. Xpomocomsl.

Crpoenne xpomocoMm. Temomepsl u Temomepasza. XpOMOCOMHBIH HAa0Op KJIETKH — KApHOTHIL.
JIMTUIOMAHBIN U rarionaHbIi Habopbl XpoMocoM. ["'oMoornuHbIe XpOMOCOMBI. [10J10BBIE XPOMOCOMBI.

Jenenue knetkn — muto3. CTaguu MUTO3a U NMPOUCXOJALINE B HUX MPOLECChl. THUIBI MUTO3A.
Kapuokunes n nuurokunes. buonornueckoe 3HayeHue MUTO3a.

Perynsmus muroTHueckoro nukia kietku. [Iporpammupyemas kierounasi rudesib — arnomnTos.

Knerounoe siipo, XpoMocombl, (pyHKIMOHANbHAas TE€HOMHKA. Mexanusmel npoaugepayuu,
oughgpepenyuposku, cmapenus u eubenu xiemok. «Lugpposas xkremxa» — Ououngopmamuueckue
MoOenu YYHKYUOHUPOBAHUS KIeMKU.

JdemMoHcTpanuu

Tabmumpt u  cxembl: <« KU3HEHHBIA MUK KIETKW», «Muto3», «CTpoeHHe XpOMOCOMY,
«Pennukanus [JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpOIIpenapaThl: «MHUTO3 B KJIETKaX KOpEIIKa JTyKay.

JlaGopaTopHas padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOITpENapaTaxy.

JlabopaTopnas padora «HalmroneHne MuTo3a B KJIeTKaX KOHUYMKA KOpEIIKa JIyKa (Ha TOTOBBIX
MUKpOIIpenaparax).

Tema 9. CTpoenne u pyHKIHM OPraHU3MOB

buonoruueckoe pasHooOpasue OpraHU3MOB. OAHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHUS U )KU3HEACITEIHPHOCTH OJTHOKJIETOYHBIX OpraHu3MoB. bakTepuu, apxen,
OJTHOKJIETOYHbIE TPUOBI, OTHOKJIETOYHBIE BOJIOPOCIIH, IpYrHe NPOTUCTHL. KoloHMaIbHBIE OpraHNU3MBI.

B3aumocBs3p 4acTeli MHOTOKJIETOYHOIO OpraHu3ma. TKaHH, OpraHbl M CUCTEMBI OPIaHOB.
Opranusm kak exquHoe nenoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENBHBIX TKaHeil: oOpa3oBaTesbHas, MMOKPOBHAs, MPOBOJALIA,
OCHOBHas, MexaHudeckas. OCOOCHHOCTH CTpOoeHMs, (PYHKIMI M pacmojoXKeHUs TKaHell B opraHax
pacTeHui.

TkaHu KMBOTHBIX M 4eOBEKAa. TWIBI KMBOTHBIX TKAHEW: SMMUTEIMANIBbHAS, COCIMHUTENbHAs,
MbIllIeyHas, HepBHas. OCOOEHHOCTH CTpPOEHUs, (QYHKIMH U PACIONIOKEHHUS TKAHEW B OpraHax
KUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHbIE M Te€HEpAaTHBHbIE OpraHbl pacTeHU. OpraHbl U CUCTEMBI OpPraHOB
KUBOTHBIX U 4esoBeKka. DyHKIIMU OPraHOB ¥ CHCTEM OpPI'aHOB.

Onopa tena opranusmoB. Kapkac pacteHuil. CkeneTbl OJHOKJIETOUHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. Hapy»XHbI! 1 BHYTpeHHUN cKeneT. CTpOEHHE U TUIIBI COEAMHEHUS KOCTEN.

JIBu>keHne OpraHu3MoB. J[BH)KE€HHE OJIHOKJIETOYHBIX OpPraHM3MOB: aMEOOMIHOE, )KT'YTHKOBOE,
pecHuuYHOe. [IBMKEHME MHOTOKJIETOUHBIX PACTEHUH: TPONM3MBI M  HAacTUU. JIBM)KEeHHe
MHOTOKJIETOYHBIX KMBOTHBIX M YeJIOBeKa: MblleyHas cucteMa. Pedrnexc. CkeneTHble MBIIIIBI U UX
pa0ora.

[Tutanue opranusmoB. llornomieHue BoAbI, YITIEKHCIOTO ra3a W MHHEpAIbHBIX BEIIECTB
pacteHussMH. [IuTaHue KUBOTHBIX. BHYTpUIIOIOCTHOE M BHYTpPUKIETOUHOE nuiieBapeHue. [Iluranue
MO3BOHOYHBIX KUBOTHBIX. OTHenbl MUIIEBApUTENbHOIO TpakTa. [luiieBapuTenbHbIE KENE3bl.
[InmeBapuTenbHas cUCTEMA YEIOBEKa.

Jpixanue opraHusmoB. Jlpixanue pactenuid. Jlpixanue >KUBOTHBIX. [(uddy3ms raso uepes
NoBEepXHOCTh KieTKU. KoxkHoe npixaHue. JlpixaTenbHas moBepxHoOCTh. JKabGepHoe M JErouHoe
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AbIxaHue. /[pIxaHue MO3BOHOYHBIX JKUBOTHBIX M UEJIOBEKA. DBOJIOLMOHHOE YCIO)KHEHHUE CTPOEHUS
JETKUX MO3BOHOYHBIX KUBOTHBIX. /[pIXaTeNbHAs cucTeMa 4eaoBeKa. MexaHn3M BEHTHIILUY JETKUX Y
OTHI] ¥ MIIEKOTIUTAIOMKX. Perynsnus apixanus. Jlprxatenbubie 00bEMBI.

Tpancnopr BewmecTB y opranu3moB. TpaHCIIOPTHBIE CHCTEMBI pPACTEHUM. TPAaHCIIOPT BEIIECTB y
*KUBOTHBIX. KpoBeHOCHas cuctema u e€ opranel. KpoBeHOCHas cucTeMa MO3BOHOYHBIX KUBOTHBIX U
yenoBeka. Cepue, KpOBEHOCHbIE cOoCylbl M KpoBb. Kpyru kpoBooOpalieHus. DBOIIOLHMOHHbIE
YCIIO)KHEHHUS CTPOEHHsI KPOBEHOCHOW CHUCTEMBI IIO3BOHOYHBIX JKMBOTHBIX. Paborta cepama u eé
peryJssanus.

Beinenenne 'y opraHu3smMoB. BeineneHue |y pacreHuil.  BplieneHue  y  KMBOTHBIX.
CoxparutenbHble Bakyonu. Opranbl BelaeseHus. GuibTpanus, CeKpenus 1 00paTHOE BCaChIBAaHUE KaK
MEXaHU3MbI pabOThl OpPraHoB BbieieHUsA. CBS3b MOJOCTH Tela ¢ KPOBEHOCHOH M BBIACTUTEIHHOMN
CUCTeMaMH. DBblgeneHne y IO3BOHOYHBIX JKMBOTHBIX U 4yenoBeka. [louku. CrpoeHne u
¢ynkunonuposanue Hepona. O6pazoBaHHE MOYH Y YEIOBEKA.

3ammrTa y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. CHOpbl OAKTEpHd M LHCTHI
IIPOCTENIINX. 3aluTa Y MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. Cpencrsa macCUBHON U XMMUYECKON
3amuThl. PUTOHLUBL.

3amuTa y MHOIOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX MPOU3BOJHBIE. 3alllUTa OpraHu3Ma OT
Oonesneil. IMmmyHHas cuctema venoBeka. KieTo4Hblil M ryMopanbHbIii UMMYHUTET. Bpoxka€HHBINA 1
npUOOPEeTEHHBIN CcrieNn(UIeCKU UMMYHHTET. Teopusi KIOHaJIbHO-ceJIeKTHBHOrO mMmyHuteTa (I1.
Opnux, ®. M. bepuer, C. ToneraBa). BocnanurenbHble OTBEThl OpPraHu3MoB. Poib BpokIEHHOTO
MMMYHHTETA B Pa3BUTHUH CUCTEMHBIX 3a00JI€BaHUM.

Pa3npaxuMoCTh M peryisuus y opraHnu3MoB. PazqpakuMoCTh y OJHOKJIETOYHBIX OPTaHU3MOB.
Takcucel. PaznpaxxumMocTs u perynsuus y pacteHuil. PocToBble BemecTBa 1 UX 3HaYEHHUE.

HepBHas cuctema u peduieKTopHas peryisius y >KUBOTHbIX. HepBHas cuctema u €€ OTHaENbl.
DBOJIOIMOHHOE YCIIO)KHEHHUE CTPOCHUSI HEPBHOW CHCTEMBI Yy KUBOTHBIX. OT/AEIBl TOJIOBHOIO MO3ra
MI03BOHOYHBIX KUBOTHBIX. Peduiekc u pediekropHas nyra. be3ycinoBHbie U ycI0BHbBIE PE(IIEKCHI.

I'ymopasibHas perynsauus W OSHIAOKPUHHAs CHCTEMa JKMBOTHBIX M 4elloBeKa. JKeresbl
SHAOKPUHHOW CUCTEMBI U UX FOPMOHBI. JlelicTBre TOPMOHOB. B3auMOCBS3b HEPBHON U YHAOKPUHHOU
cucreM. ['unoranamo-runoduzapHas cucrema.

JdemMoHcTpanuu

[Toptper: U. I1. ITaBnos.

Tabmuuel u  cxembl: «OJHOKJIETOYHBIE BOJOPOCIN», «MHOTOKJIETOYHBIE BOJOPOCINY,
«baxrepun», «IIpocreiimue», «Opranbl BETKOBBIX pacTeHU», «CHCTEMbl OPraHOB MO3BOHOYHBIX
KUBOTHBIX», «BHYTpeHHee CTpOEHHME HACEKOMBbIX», «TkaHM pacTeHMi», «KOpHEBBIE CHUCTEMBI»,
«Ctpoenue credst», «CTpoeHHE TUCTOBOW IMIACTUHKN», «TKaHU KUBOTHBIX», «CKEIET YeIoBeKay,
«[InmeBapurenpHas cucreMa», «KpoBeHocHas cuctemay, «/lpixarenbHas cucremay, «HepBHas
cuctemay, «Koxa», «MpleuHnas cuctemMay, «BpienurensHas cuctemMay, « HJIOKPUHHAS CUCTEMay,
«Ctpoenne wmbims», «MMmyHuter», «KumeunononoctHele», «CxXeMa TNHUTaHHA PACTEHHI,
«KpoBeHOCHbBIE CHCTEMBI MO3BOHOYHBIX XUBOTHBIX», «CTpoeHHe TuapbD», «CTpoeHHE IUIaHApUU,
«BHyTpeHHee cTpoeHue 10Xk /1eBoro uepss», «HepBHas cucrema poid», «HepBHas cucrema JIATYHIKIY,
«HepBHas cucrema mnpecMmbikaronuxcs», «Hepras cucrema nruny, «HepBHas cucrema
MIIEKONUTaOMMX Y, «HepBHas cucrema uenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpEnapaTsl OJHOKJIETOYHBIX OPraHu3MOB,
MUKpOIpEenaparbl TKAHEW, PAaKOBHHBI MOJIIOCKOB, KOJUIEKIMM HACEKOMBIX, HIJIOKOXHX, JKHUBbBIE
9K3EMIUIAPhl KOMHATHBIX PAcTeHU, TepOapuu pacTeHHl pa3HBIX OTAENIOB, BIIaXKHBIE Mpernaparbl
KMBOTHBIX, CKEJEThl MMO3BOHOYHBIX, KOJJICKIIMM OECIIO3BOHOYHBIX >XHBOTHBIX, CKEJET 4YelloBeKa,
o0opynoBaHue NJs JEMOHCTPAallMd MOYBEHHOTO M BO3AYLIHOTO IMUTAHUS PACTEHUM, pacllerieHHs
KpaxMana u OenKoB Moj JeHCTBHEM (hepMEeHTOB, 00OpyIOBaHME Ui JEMOHCTPAIMU OIMBITOB IO
U3MEPEHUIO JKU3HEHHON €MKOCTH JIETKMX, MEXAHU3Ma JIbIXaTeJIbHBIX JBUKEHUU, MOJIEIN T'OJIOBHOTO
MO3ra pa3jINYHbIX KUBOTHBIX.
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JlabopaTopnasi padora «/3ydueHne TkaHel pacTeHU».

JlabGoparopHas padora «3yueHne TkaHei )KUBOTHBIX».

JlabopaTopHasi padora «/3yueHne opraHoB LIBETKOBOI'O PACTEHUS».

Tema 10. Pa3MmHoKeHHe U pa3BUTHE OPTaHU3MOB

@opMbl Pa3MHOKEHHUSI OPraHU3MOB: Oecrosioe (BKJIIOYash BEreTaTMBHOE) U MOJ0BOE. Bujbl
0€ecroI0ro pa3sMHOXKEHUS: TOYKOBAHUE, CIIOPYIIALMS, (hparMeHTalus, KIOHUPOBAHHUE.

[TonoBoe pasmuHoxenue. IlonoBele kneTku, win ramersl. Meio3. Ctaauu meiiosa. IloBenenue
xpomocoM B Meio3e. Kpoccunroep. buonoruueckuii CMbICI Mei03a U MOJIOBOIO Tponecca. Melos u
€ro MECTO B )KU3HEHHOM IIUKJIE OPTaHU3MOB.

[Ipen3zaponpieBoe pa3sutue. ['amerorenes y >kuBoTHBIX. [lonoBble xene3pl. OOpa3oBaHue U
pa3BUTHE NOJIOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpOEHUE MOJIOBBIX KIETOK.

OmnogoTBopeHre U 3MOpPHOHAJIBHOE pAa3BUTHE JKUBOTHBIX. CHOCOOBI OIJIOJOTBOPEHHUS:
Hapy»XHoe, BHyTpeHHee. [lapreHorenes.

WupuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHE3). OMOPHONOrHs — Hayka O DPa3BUTHUHU
opranusMoB. Mopgozene3 — 00Ha u3 enasHvix npobrem s3mbpuonocuu. Konyenyua mopgozenos u
MmoOoenu mopghozeneza. Ctaauu SMOpUOTreHe3a KUBOTHBIX (Ha mpumepe Jarymku). Ipobnenue. Tumsl
npoOnenus. [Jemepmunuposannoe u HedepMuHuposannoe opobaenue. bnacmyna, munvt Onacmyi.
OcoOenHocTy ApOoOIECHUS MIIEKOITUTAIONINX. 3apO/IBIIIEBbIE TUCTKHU (TaCTPyNIALUs). 3aK/IaJKa OpraHOB
U TKaHEW M3 3apoJIbIIIEBHIX JUCTKOB. B3anMmHOe BiIusSHUE dYacTell pa3BUBAIOIIETOCS 3apojbllla
(oMOpHoHaNbHAsT MHAYKIMS). 3akiaJKa IUIaHa CTPOCHUS KHUBOTHOTO KaK pe3yibTaT HUEPAPXUUECKUX
B3aMMOJICHCTBUI reHoB. BiusHue Ha SMOpPHOHAIBHOE PAa3BUTHE PA3IUYHBIX (DAKTOPOB OKPYXKAIOIICH
Cpelibl.

Poct u pa3Burue xuBoTHbIX. [locTamMOpuoHanbHbll nepuoa. Ilpsimoe u HenpsiMoe pa3BUTHE.
Pa3Butne ¢ Metamop030M y 6€CII03BOHOYHBIX U TO3BOHOYHBIX KUBOTHBIX. brojornueckoe 3HaueHue
MPSIMOTO U HEMPSIMOTO PA3BUTHSI, UX PACIIPOCTPAHEHHE B MPUPOJIE. THUIIBI pocTa )KUBOTHBIX. DaKTOpPbI
PEryJAlMU POCTa XKUBOTHBIX M yesnoBeka. CTaguu MOCTIMOPUOHAIBHOTO Pa3BUTHS y KUBOTHBIX U
yenoBeka. [lepuonpl onToreHesa yenoseka. CTapeHrne U CMEPTh Kak OMOJIOTMYECKHE ITPOLIECCHI.

Pasmuoxenue u pasButhe pacteHuil. 'amerodur u crnopodur. Meio3 B KU3HEHHOM IUKIIE
pactenuii. OOpa3zoBaHue crop B mpoiiecce Mmeio3a. ['amerorene3 y pacteHuid. OIIoOA0TBOPEHUE U
pa3BUTHE PACTUTENIbHBIX OpPraHM3MOB. JIBOWHOE OIUIOJOTBOPEHHE Y IIBETKOBBIX pPACTEHUM.
OO6pazoBanue U pa3BUTHE CEMEHU.

MexaHU3MBI PETYISIIIUU OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemMoHcTpanuu

[Hoptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmuupr u cxemsl: «BereratuBHoe pa3sMHOXKEHHEY», «THUIBI OECHONIOTO Pa3MHOXKCHHS,
«Pa3MHOXeHUEe XJTaMUIOMOHAbI», «Pa3MHOXeHue 3BriaeHbl», «Pa3MHOXeHHe Tuapb», «Meio3»,
«Xpomocombl», «I'amerorene3», «CTpoeHUE SHUIEKIETKH U CliepMaro3oujia», «OCHOBHBIE CTaIuu
oHTOreHe3a», «lIpsimoe u HempsiMoe pa3zBuTHe», «Pa3BuTHE MailcKoro xyka», «Pa3BuTue capaHum»,
«Pa3BuTne narymkn», «J/{BoliHOE OIUIOAOTBOPEHHME Yy LBETKOBBIX pacTeHMiD», «CTpoeHue cemsiH
OJIHOJOJIBHBIX M JIBYJOJIbHBIX PAaCTeHUI», «KM3HEHHBIH LUKI MOPCKON KamycTbl», «JKU3HEHHBIH
UK MXay, « KU3HEHHBIN [IUKIT MATOPOTHUKAY, « X KU3HEHHBIN UK COCHBI».

O6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKpOIIpenapaThl SULEKIETOK U CIEPMaTO30M/IOB,
Mozeinb «L{uKi1 pa3BUTHS JISTYIIKI.

JlabopaTtopHass  paGora  «/3yueHue CTpOe€HHMs TMOJOBBIX KJIETOK Ha  TOTOBBIX
MUKpOTMpernaparax».

IIpakTuyeckass padora «BbIsiBIEHHE NTPU3HAKOB CXOJCTBA 3apOJbINIEH MO3BOHOYHBIX
KUBOTHBIX).

JlaGopaTopHas padora «CTpoeHue OpraHoB pa3MHOKEHHS BBICILIUX PACTEHUI.

Tema 11. 'eHeTHKa — HayKa 0 HAC/I€ICTBEHHOCTH M M3MEHYMBOCTH OPTraHNU3MOB
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VicTopus craHOBIIEHUS U pa3BUTHs MeHETHUKU Kak Hayku. PaGoter I'. Mengens, I'. ne ®pusa, T.
Moprana. Ponb oredecTBeHHBIX Y4€HBIX B pa3Butuu TreHetwku. Pabotsr H. K. Komsmosa, H. U.
Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®dunmumnuyenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUUECKHUE MOHITHUS U CUMBOJIbL. | 'OMOJIOTHMYHBIE XPOMOCOMBI, aJUIEIbHBIE TE€HBI,
aNbTEPHATUBHBIE NPU3HAKH, JOMHHAHTHBIM M PELECCUBHBIN IpPU3HAK, FOMO3UIOTA, FE€TEPO3UTOTa,
qucTas JHHHS, THOPHUAbI, TeHOTUN, (peHoTun. OCHOBHBIE METOABl T'€HETUKU: THOPHUIOIOTHYECKUN,
LUTOJOTUYECKUNA, MOJIEKYJIAPHO-TE€HETUUECKHI.

JdemMoHcTpanuu

[Toptpetsr: I'. Mengens, I'. ne ®puz, T. Mopran, H. K. Konbsiios, H. 1. Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, FO. A. ®unumnuenko, H. B. Tumodees-PecoBckmii.

Tabnuis! u cxeMbl: «MeTobl TeHETUKHY, «CXEMBbl CKpEIIMBAHUSI.

JlaGopaTopHnas padora «/{po3o¢uia kak 00BEKT FTeHETUYECKUX HCCIIEOBAHUII.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemnuBanue. IlepBoiii 3akoH Menaens — 3aKoH equHOOOpasusi THOPHI0B
nepBoro nokojeHus. [lpaBuno gomuHupoBanus. Bropoil 3akoH MeHnenss — 3aKOH paclleluIeHUs
puU3HAKOB. [{UTONMOrNUecKne OCHOBBEI MOHOTHOPUIHOTO CKpEIIMBaHUs. [ MTI0Te3a YUCTOTHI TaMeT.

AHanusupyrouee ckpemuBaHue. [IpoMexyTouHblil xapaktep HacinegoBaHusi. Pacmiemniienue
IIPU3HAKOB IPU HEMOJHOM JOMHUHHUPOBAHUU.

JurubpunHoe ckpeuiuBanue. Tpetuil 3akoH MeHJens — 3aKOH HE3aBHUCHMOIO HACIETOBaHUS
NpHU3HAKOB. LlUTOMOrHYecKrne OCHOBBI TUTUOPUAHOTO CKPEIINBAHMSL.

CuemnnenHoe HacnenoBanue mnpusHakoB. PaGotsl T. Moprana. CuenieHHoe Haciel0BaHUE
I€HOB, HapYyILIEHUE CLETUIEHUSI MEXly FeHaMH. X POMOCOMHAasi TEOPUS HACIEACTBEHHOCTH.

I'enetnka mnona. XpOMOCOMHBIA MEXaHU3M OIpPEACICHHUs 1o0Ja. AYTOCOMBI M IIOJOBBIE
XpOMOCOMBI. ['OMOraMeTHBIN U TeTEPOraMeTHBIN MoJI. ['eHeTnYecKass CTpPYKTypa MOJIOBBIX XPOMOCOM.
HacnegoBanue npu3HakoB, CUEIJIEHHBIX C ITOJIOM.

l'enotunn kak 1nenocrHas cucrema. Ilmedorponus — MHOXKECTBEHHOE JEHCTBUE TEHA.
MHoxecTBEeHHbIN ayuienu3M. BzauMozeiicTBue HeaienbHbIX reHoB. KoMmmieMeHTapHOCTh. DnucTas.
[Tonumepust.

'eHeTndeckuii  KOHTPOJIb  PA3BUTHS  PACTEHMM, JKMBOTHBIX M  YEJIOBEKa, a TakKke
(U3HOIOTMYECKHUX MPOLIECCOB, MOBEAECHHUS M KOTHUTHBHBIX (yHKIUH. ['eHeTHueckue MexaHU3MBbI
CUMOMOTeHEe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — Tapa3uT» U «XO3SIMH — MHKPOOHOM).
I'eneTnueckue acieKThl KOHTPOJIA U U3MEHEHHS HAClIeJICTBEHHON MH(OPMALMK B TOKOJIEHUSAX KIIETOK
Y OpPraHU3MOB.

JdemMoHcTpanuu

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

Tabmumper u cxembl: «llepBblii u BTOpoW 3akoHbl Menpnens», «Tperuit 3akoH MeHnens»,
«AHanu3zupymoliee ckpemmBanuey, «Hemnonnoe nomuaupoBanuey, «CLEIIEHHOE HACIEeI0BAaHHE
MPU3HAKOB y Jpo3oduiibl», «['eHeruka monay», «Kapuotun yenoBekay, «Kapuotum apo3opuiby»,
«Kapuotun ntunb», «MHOKECTBEHHBIN ajuienn3m», «B3anumoielicTBie TreHOBY.

O6opynoBanue: MoJedb s JAEMOHCTpPAIlMA 3aKOHOB €IWHOOOpasusi THOPHIOB TEPBOTO
MOKOJEHUS M pacUIeIUIeHUs] NPU3HAKOB, MOJENb [JIs JIEMOHCTpAlMd 3aKOHa HE3aBUCHUMOIO
HaCJIEIOBaHUsI TPU3HAKOB, MOJENb JJs JEMOHCTpAallMM CLEMJIEHHOTO0 HAcJelI0BaHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKponpenapar: «/po3opunar.

IIpakTuyeckasi padora «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO CKpEIIMBAHUS Y
Ipo30(UITBD.

IIpakTnueckas padora «/3yueHue pe3ynbTaToB IUTHOPUIHOTO CKPEIIUBAHUSA Y APO30(DUIBI».

Tema 13. 3akoHOMepPHOCTH U3MEHYNBOCTH

12



B3aumopneiictBue reHoTMnma u cpenbl npu  ¢GopmupoBaHud (enHorumna. V3MeHUYHBOCTH
Mpu3HAaKOB. KauecTBEHHbIE U KOJMYECTBEHHbBIE TPU3HAKU. BHUIbI N3MEHUMBOCTH: HEHACIIEICTBEHHAS U
HACJIEACTBEHHAS.

Monudukanyonnass u3MeHYMBOCTh. Ponb cpenpl B (opMupoBaHMH MOAU(PHUKATMOHHON
n3MeHuuBocTH. Hopma peakuuu npusHaka. BapuanuonHslii psii ¥ BapuanuoHHas Kpubas (B.
Horanncen). CroiicTBa MOAM(PUKAIIMOHHONW U3MEHUYUBOCTH.

I'enorunnueckas HW3MeHUYUBOCTHL. (CBOWCTBA TI'€HOTUIIMYECKOH  HM3MEHUYMBOCTH. BHAbI
TFeHOTUITUYECKON U3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KoMOuHaTuBHasT W3MEHYMBOCTh. Mei03 M TMOJOBOM TpoIecC — OCHOBA KOMOMHATHBHOU
M3MEHYUBOCTU. POJIb KOMOMHATHBHONW M3MEHUMBOCTH B CO3/IaHUU T'€HETHMYECKOTO pa3zHooOpas3us B
Ipezeiax OJIHOro BUJA.

MyTtanmoHHass HW3MEHYMBOCTb. Buabl MyTanuili: TeHHbIE, XPOMOCOMHBIC, T'€HOMHBIE.
CrioHTaHHblE M MHIYLMPOBAHHBbIE MyTallUU. JSIAepHble M  LUTOIIA3MAaTUYECKUE MYTalUu.
Comarnueckue U nojoBele MyTauuu. [IpruunHbl BO3HUKHOBEHUsI MyTalluii. MyTareHbl W MX BIIUSHHE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOI'O IIpolLecca. 3aKOH TOMOJIOTMYECKUX PsSJ0B B
HacnencTBeHHoi n3menunBoctu (H.M. BaBunoB). BHesnepHas n3MeHUMBOCTb U HACJIEICTBEHHOCTb.

Onucenemuxa u dNUSEHOMUKA, POIb INUSEHEMUYECKUX (Hakmopog 6 HACIe008aHuu U
UBMEHYUBOCTNU (PeHOMUNUYECKUX NPUSHAKO8 ) OP2AHUZMOS.

JdemMoHcTpanuu

IToptpetsr: I'. ne ®pus, B. Noranucen, H. N. Bapunos.

Tabmuubpr u  cxembl: «Buabsl usMmeHunBocTH», «MoOAU(PUKALMOHHAS WU3MEHYUBOCTHY,
«KoMmOuHaTiBHAs M3MEHYHBOCTHY», «Meito3y, «OmnonoTBopenuey, «l'eHeTnueckue 3a00sieBaHUS
yenoBekay, «Buasl myTrauuii».

O6opynoBanue: >KHBbIe M TepOapHbIE HSK3EMIUISIPHl KOMHATHBIX PACTEHHM, PUCYHKH
(dboTorpadun) >KMBOTHBIX C PA3JIMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi padora «lccnenoBanue 3akOHOMEPHOCTEN MOIU(PUKALIMOHHONW U3MEHYMBOCTH.
[TocTpoeHre BapramOHHOTO psAia U BApUAMOHHON KPUBON».

IIpakTnyeckas padora «MyTtamuu y 1po30(duisl (Ha FOTOBBIX MUKPOIIpENapaTax)y.

Tema 14. I'eHeTHKA Ye10BeKa

Kapuorun uenoBeka. MexayHapoaHas nmporpaMma MCCIEAOBaHUS T€HOMa 4denoBeka. MeToabl
W3Y4YEHHUs T€HETUKU YeJIOBEKa: TeHealornuecKuii, OJM3HEOBBIN, IUTOTEHETUUECKUN, TOMYISIIUOHHO-
CTaTUCTUYECKUH, MOJIEKYJIIPHO-T€HETUYECKHUIA. CoBpemeHHOe onpeleacHue TEeHOTHIIA:
ITIOJIHOTEHOMHOE CEKBEHUPOBAHUE, TI'C€HOTHIHMPOBAaHHWE, B TOM uuciae ¢ nomoumpro III[P-ananmsa.
HacnencrBeHHble 3a00eBaHus yenoBeKa. [ eHHbIE M XPOMOCOMHBbIE 0OJIe3HM uenoBeKka. boiesHu c
HACJIEICTBEHHOW MPEAPACIOI0KEHHOCThIO. 3HAUEHNE MEIUIIMHCKOW T€HETHKHU B MPEIOTBPALICHUH U
JIeUEHUM TeHEeTHYeCKUX 3abosieBaHUIl uesoBeka. MeAUKO-TEeHETUYECKOoe KOHCYJIbTUPOBAHHUE.
CrtBonoBble KIeTKU. [IoHATHE «T€HETUYECKOT0 Ipy3a». ITUUYECKHE acleKThl UCCIeI0BaHuM B o01acTu
peIaKkTUPOBAHUS F€HOMA U CTBOJIOBBIX KIIETOK.

I'enernueckue (akTopbl MOBBILIEHHOW YYBCTBUTEJIBHOCTH YENIOBEKa K (U3MYECKOMY U
XUMHUYECKOMY 3arpsA3HEHUIO OKpYyKarolel cpenpl. ['eHeTnYecKkas mpeapacioaoKeHHOCTh YelIoBeKa K
MTaTOJIOTUSIM.

JdemMoHcTpanuu

Tabmumer u cxembl: «Kapuotum uenoBekay, «MeToAbl H3yuyeHHUsT TEHETHKU YEIOBEKay,
«["enernueckue 3a001€BaHUS YEIIOBEKAY.

IIpakTHyeckast padora «CocTaBieHne U aHAIN3 POJOCIOBHON.

Tema 15. Cestekuusi OpraHuzMoB

JloMecTukanus U celekuus. 3apoKaeHue Celeknu U nroMectukanuu. Yuenue H. M. BaBuiosa
o LlenTpax mpoucXOoXIeHHs U MHOTooOpasusi KyJbTYpHBIX pacTeHuil. Ponb cenekuuu B CO3MaHUU
COpPTOB pacTeHHil M mopoj] KHUBOTHbIX. COpT, Mmopoaa, mTamMM. 3aKOH TOMOJIOTUYECKUX PAIOB B
HacneacTBeHHOH n3meHunBocTy H. V. BaBuioBa, ero 3naueHue i CEIEKIIMOHHOM padoThI.
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Metoabl cenekMoHHOW paboThl. McKycCTBEHHBIH OTOOp: MacCOBBIA W WHAWBUIYAIbHBIMN.
Otanbl KOMOWHAITMOHHOW ceyiekiuu. VcmplTanue mpousBoauTeneit mo moroMcTBy. OTOop 10
TCHOTHITY C TOMOUIbIO OLEHKM ()EHOTHNA MOTOMCTBA M OTOOp MO T€HOTHIY C HMOMOIIBIO aHAIIN3a
JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METO]l CEJICKIIMOHHOUW paboThl. PannannoHHbIi 1 XUMUYECKHA
MyTareHe3 Kak HWCTOYHUK MYTalMi y KyJIbTYpHbIX (OopM opraHu3MoB. Vcmonb3oBaHHE T'€HOMHOIO
penakTupoBaHusl U MeToJ0B pekoMOuHaHTHBIX JHK nms nmonydenuss umcxonHoro marepuana Juist
CEJICKLUU.

[Tonyyenue nonuruion10B. BHyTpuBuaoBas rudpuausanus. bau3kopoacTBeHHOE CKpelIMBaHuE,
win uHOpuauHr. HeponcTBeHHOe cKkpeliuBaHue, WU ayTOpuIuHT. ['eTepo3uc W ero MNpPUYMHBIL.
Hcnonb3oBanue rerepo3uca B cenekuuu. OtnanénHas rubpuamsanus. Ilpeogosnenue Oecruioaus
MEXBUJAOBBIX THOPUAOB. JOCTHKEHUS CENEeKIINN PACTeHUM U KUBOTHBIX. «3€1€HAsL pesontoyusy.

CoxpaHeHne U U3y4eHUE IeHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUU U MX JUKUX POAUYEH
JUIS CO3JaHMsI HOBBIX COPTOB U TMOPUIOB CEIbCKOXO3AUCTBEHHBIX KYIBTYp. M3yuenue, coxpanenue u
ynpaenenue 2eHemuiecCKuUMU pecypcamu CenbCKOX03AUCEEHHBIX U NPOMBICIOBLIX HCUBOMHBIX 8 Yelsax
VAYUULEHUS CYUECMBYIOWUX U CO30AHUL HOBbIX NOPOO, TUHULL U KPOCCO8, 8 MOM YUC]e C NPUMeHEeHUeM
COBPEMEHHBIX MEMOO08 HAYUHbIX UCCIe008AHULL, NEPed08blX UOel U NEPCHEKMUBHBLX MEXHOTI02UM.

JdeMoHcTpamun

IToprpersr: H. U. Baunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II. Jlykpanenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuipl u cxembl: «LleHTpbl NPOUCXOXKAECHUS U MHOrooOpasus KyJbTYPHBIX PACTEHUI»,
«3aKOH TOMOJIOTMYECKHUX pPSAJOB B HACIEACTBEHHOHM HW3MEHYMBOCTHY», «MeETOAbl CeleKUUn»,
«Otnanénnas rudbpuanzanusy, «MyTarenesy.

JlaGopaTopHas padora «/3yueHue COpTOB KyJbTYPHBIX PACTEHHN U MOPOJ JAOMAIIHUX
KUBOTHBIX).

JlaGopaTopHas padora «/3yueHrne METOI0B CEJEKIIMU PACTEHUI.

IIpakTnueckas padora «[IpuBuBka pacTeHuin».

Ikcekypeusi «OCHOBHBIE METOABI M JIOCTHXKEHHUS CEJICKIIMM PAacTeHHd W KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAaHIMIO, IJIEMEHHYI0 (EepMy, COPTOHUCHBITATENbHBIM Yy4YacTOK, B TEIJIMYHOE
XO03SICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. BuoTeXHOJI0OrHs M CHHTeTHYeCKasi OMOJI0T U

OOBeKThl, HCIONB3yeMble B OHOTEXHOJOTHMHM, — KIETOYHbIE U TKaHEBbIE KYJIbTYpHI,
MUKpPOOPTaHU3MbI, UX XapakTepucTuka. TpaaunroHHas OMOTEXHOJIOTHUS: XJieOoleueHne, oaydyeHue
KHCIIOMOJIOYHBIX ~ TPOAYKTOB, BHUHOJEIINE. Mukpobuonorndeckuif  CHHTE3. OOBeKTHI

MUKpoOHoornyeckux TexHoaoruil. [IponsBoactso Oenka, aMUHOKHUCIOT U BATAMHUHOB.

Cozanue TEXHOJIOTMH M MHCTPYMEHTOB LIEJIEHANPABICHHOIO U3MEHEHHUSI U KOHCTPYHMPOBAHUS
T€HOMOB C LENbI0 MOJIYYEHHsS] OPTaHM3MOB M MX KOMIIOHEHTOB, COAEPIKAlIUX HE BCTPEYAKOUIUECS B
pUpoJie OMOCUHTETUYECKUE ITYTH.

Kierounas wnHxeHepus. MeToapl KynbTypbl KIETOK M TKaHEH pAacTEHUNW M IKUBOTHBIX.
Kpunobanku. Comaruueckas rubpuauzanus U comaTtudeckuid smOpuoreHe3. lcmonb3oBanue
ralyionJIoB B CEJIEKIUU pacTeHuu. [lonyuenue MOHOKIOHANbHBIX anmumen. Hcnonvsosanue
MOHOKIOHANbHLIX U  NOJUKIOHANbHGLIX aHnmumen 6 Meouyure. VICKYCCTBEHHOE OIIOJJOTBOPEHHE.
PekoHCTpyKIMs SHLEKIETOK M KIOHUPOBAHHWE >KMBOTHBIX. METOJ TpaHCIUNIAHTALWU SIEp KIETOK.
Texnonocuu 0300po6eHUs, KYIbMUSUPOEAHUSA U MUKPOKIOHANLHO20 — PA3MHONCEHUSA
CeNbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOCOMHAsi W T'€HHas HHKEHepus. VICKyCCTBEHHBIM CHHTE3 T'€Ha U KOHCTPYMPOBAaHHE
pekomOuHanTHbIX JIHK. Cozdanue mpanceennvix opeanusmos. JIOCTKEHHUS W TEPCIEKTHBBI
XPOMOCOMHOM ¥ TeHHOM WH)KEHEpUHU. DKOJOTHUECKUE U 3THYECKHE POOIeMbl FTeHHOM HHKEHEPHH.

Meauuunckue OuorexHosnoruu. [loctrenomuas uudposas MemunuHa. II[P-auarnoctuka.
MeTaboa0MHBIN aHaIM3, TEHOLIEHTPUYECKUI aHaJIN3 MPOTEOMa YeJIOBEKa JUIsl OLIEHKU COCTOSHUS €ro
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310poBbs. Vcmonb30BaHWE CTBOJIOBBIX KJIETOK. TapreTHas Tepamus paka. 3D-OuowmkeHepws mis
pa3paboTku (hyHIaMEHTaIbHBIX OCHOB MEIWLMHCKUX TEXHOJIOTUH, CO3/aHHs KOMIUJIEKCHBIX TKaHEH
COUETAHMEM TEXHOJIOTHA TpPEXMEPHOTO OuompuHTHHTa © ckaddonauHra Juis pemeHus 3aaad
MEePCOHANTU3UPOBAHHON MEIUINHBI.

Cozmanue BEKTOPHBIX BaKIUH C IelIbi0 oOecredeHuss KOMOWHHPOBAHHOW 3allUTBl OT
Bo3Oyauteneii OPBU, ycraHoBieHue MOJEKYISpPHBIX MeXaHU3MOB ¢yHKuuoHupoBanus PHK-
COJIEpIKaIIiX BUPYCOB, BHI3BIBAIOIUX 0CO0O0 OMACHBIC 3a00JIEBAHUS YEJIOBEKA U JKUBOTHBIX.

JdemoHcTpauuu

Tabmuubl U cxembl: «/cnosib30BaHWE MUKPOOPTaHW3MOB B MPOMBIILICHHOM MPOU3BOICTBEY,
«Kinerounas umxenepus», «I'eHHass HH)KEHEPUSD.

JlaGopaTopnasi pa6ota «l3y4ueHrne 00bEKTOB OUOTEXHOIOTUM.

IIpakTnyeckas padora «llonydyeHre MOJIOYHOKHUCIIBIX TPOTYKTOBY.

Ikckypeusi «bHOTEeXHOIOTUS — BayKHEHIIIasi MPOU3BOAUTEIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOICTBO).

11 KJIACC

Tema 1. 3apo:kneHue U pa3BUTHE IBOJIOIHOHHBIX MPeACTABIEHHH B OMOJI0THH

OpomonmonHas teopust Y. [lapsuna. Ilpennocbuiku BO3HMKHOBEHMsI AapBUHU3MA. JKU3HB U
HayyHas JnearenbHocTh Y. /lapBuHa.

JBukymue cuibl 3Boitonuu BUoB 1o Y. JlapBuHY (BbICOKAasi HHTEHCUBHOCTb Pa3MHOMXKECHHS
OpPraHU3MOB, HACJIEJICTBEHHas M3MEHYMBOCTb, OOpb0a 3a CyIECTBOBAHHE, €CTECTBEHHBIH M
HCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrernueckoil teopuu sBomtonuu (CTDI). HelTpanbHas Teopus 3BOIIOLMH.
CoBpeMeHHasT SBOJIIOLIMOHHAS OWOJOTHs. 3HAUY€HHE OSBOIIONMOHHONH TeOopHH B (OPMHUPOBAHHUU
€CTECTBEHHO-HAYYHON KapTHHbBI MUpA.

JdemMoHcTpanuu

[Hoptpetsr: Apucrotens, K. JIunnei, K. b. Jlamapk, 3. XK. Cent-Unep, XK. Kroswe, Y. JlapBuH,
C. C. YerBepuxos, U. U. llImansraysen, Ix. Xonzaein, /. K. benses.

Tabmuis! u cxemsl: «Cucrema xxuBoil npupoas! (o K. JIunuer)y, «JlecTHHIIa )KUBBIX CYILIECTB
(mo Jlamapky)», «MexaHuzM (HopMHpPOBaHUS NPUCIOCOOJIEHUH y pacTeHMH M JKUBOTHBIX (11O
Jlamapky)», «Kapra-cxema mapmpyta nyremectsus Y. Jlapsuna», «Haxonku Y. lapsunay», «@opMbl
00pbObI 3a cymectBoBaHuey», «llopoabl romy6eit», «MHOroodbpasue KyJIbTypHBIX (POpPM KaImycTbl»,
«[Toponpl mOMalIHUX >KUBOTHBIX», «Cxema oOpazoBaHust HOBBIX BUIOB (o Y. Jlapsuny)», «Cxema
COOTHOILIEHUS JBWXKYLUIUX CHJI 3BOJIOUUNY», «OCHOBHBIE TIOJIOKEHUS CHHTETUYECKOM TEopuu
IBOJIIOLIVN.

Tema 2. Mukpo3Boonus 1 eé pe3yJbTaThbl

[lomynsmuss kak o2JIeMEHTapHas eauHUNA dBoMONUH. COBpPEMEHHBIE METOABI OLIEHKH
TE€HETUYECKOT0 Pa3HOoOpa3us M CTPYKTYpbl monmyisiuil. VM3meHneHue reHodoHaa MOMysslUU Kak
JJIEMEHTAapHOE JBOJIIOIIMOHHOE SIBIEHHE. 3aKOH TIeHeTHdeckoro pasHoBecus JDk. Xapau, B.
Baitn6epra.

OneMeHTapHble  (AaKTOpbl  (ABWXKYIIME CHJIBI) OSBOJIOUMH. MyTallMOHHBIN  Iporecc.
KombOunatuBHasi u3aMeHYMBOCTb. Jlpeil) reHoB — ciy4ailHble HEHaIlpaBJICHHbIE W3MEHEHMsI 4acTOT
ateneit B momynsnusax. O¢gekt ocHoBatens. Iggexkm Oymovinounozo zopaviwka. CHudiceHue
2EHeMU4ecKo20 pazHoobpaszus: npuuunvl u cireocmsus. Ilposenenue s¢pexma Opetiha eenos 6
oonvwux u  manvlx  nonyiayuax.  Murpauud.  M3omsuus  nmomynAuuii:  reorpaduyeckas
(mpocTpaHCTBEHHAas ), OMooTHYecKas (PEpoIyKTUBHA).

EcrecTBenHbIil 0TOOp — Hampapisitouuii pakrop sBostoruu. PopMbl €CTECTBEHHOTO OTOOpA:
JOBUKYIIUM, CTaOMIM3UPYIOUIN, paspbiBatouuil (nu3pyntuBHbii). [lonoBoi or6op. BozHukHOBEeHHE
Y 3BOJIIOLUS COLIMATIBHOTO MTOBEACHUS dKUBOTHBIX.
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[IpucnocoOIeHHOCTh  OpPraHU3MOB  Kak  pe3yiabTaT MHKPOJBOMIONHMU. BO3HHMKHOBEHHE
MPUCTIOCOOJIEHUN y OpraHu3MoB. Apomop}o3sl U uauroamanTanuu. [Ipumepsl mpucnocoOiIeHuit y
OpPraHU3MOB: MOpP(OJIOTHUECKHE, bu3nonoruuecKue, OMOXUMHYECKHE, IIOBE/IEHYECKUE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputrepum u cTpykrypa. BumooOpa3oBanume Kak pe3yabTaT MHUKPOIBOJIOIHH.
WM3omsmuss  —  xomrodyeBod  akTtop BHpooOpasoBaHus. I[lyTm u  cmocoObl  BHI0OOpa30OBaHMS:
ajutonatpudeckoe  (reorpauueckoe),  CHUMIATpU4eckoe  (IKOJOTHYECKOE),  «MTHOBEHHOE)
(monumnonau3zanus, rudbpuanszans). JJIMTenbHOCTh BOTIOIUOHHBIX MTPOLIECCOB.

MexaHu3Mbl OPMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOPa3HSI.

Ponp  »BomouMoHHOW ~ OuonoruM B pa3pabOTKe HAyYHBIX METOAOB  COXpaHEHHS
OouopazHooOpasus. MUKpPOIBOMIOLMS ¥ KOIBOJIOIUS IApasUTOB M HUX X035ieB. MeXaHU3MbI
(hopMHUPOBaHKS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpauuu

[Toptpetsr: C. C. YeTBepukos, J. Maiip.

Tabmuupl u cxembl: «MyTalmoHHasE W3MEHUUBOCTBY, «llomynsluoHHAs CTPYKTypa BHIaA»,
«CxeMa mposiBieHHs 3akoHa Xapau—BaitHOepra», «/IBmKyine CHUIbl 3BOJIOLUNY, «IKOIOTUYECKas
W30S TIOMYJIANNN CeBaHCKOH (openmy», «I'eorpaduueckas U0 JTUCTBEHHUIIBI CUOMPCKON U
JUCTBEHHUIIBI Jaypckoi», «llomynsiiroHHbIe BOJHBI YHUCICHHOCTH XHUIIHHUKOB H KEpTB», «Cxema
JEWCTBUSL €CTECTBEHHOrO 0TOOopa», «DopMbel OOpHOBI 3a cymecTBoBaHUEY, «MHIyCTpUATBHBIN
MEJTaHU3M», «KuBble  HCKOIaeMbiey, «[loKpOBUTENBCTBEHHAs! ~ OKpacka  >KUBOTHBIX»,
«[Ipenynpexnatomas okpacka *KUBOTHbIX», «Dusnonoruueckue aganrauuny», «lIlpucnocodieHHOCT
OpraHU3MOB M €€ OTHOCUTENIBHOCTHY, «Kputepuu Buna», «Bunsi-nBoitHukn», «CTpykTypa BHIA B
npupoge», «CrmocoOsl BHI000pa3zoBanus», «l'eorpaduueckoe BHI000pa3oOBaHHE TPEX BHIIOB
JMaHABIIIEH», «DKOJOTHYECKOe BHI000pa30BaHME BHJOB CHUHUI, <«lloaumionasl pacTeHUin»,
«KanyctHo-peneunslii ruOpum».

O6opynoBanue: repOapuu pacTeHUM, KOJJICKIMM HACEKOMBIX, Yydella NTHI[ U 3Beped C
pPUMEPaMH PA3JIMYHBIX MPUCIIOCOOICHMIA, Yydesa MTULl U 3Bepeil pa3HbIX BUJOB, FepOAPHH paCTCHUI
OJIM3KUX BUIIOB, 00pa30BaBUINXCS PA3IMUHBIMU CIIOCOOAMH.

JlaGopaTopHas padoTa «BpIsBlIeHIEe H3MEHUYUBOCTH y 0COO€ OJJHOTO BUIA».

JlaGopaTtopuas  paGora  «[IpucmocobieHust  OpraHu3MOB M UX  OTHOCHUTEJIbHAA
11ETIECO00PA3ZHOCTH Y.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB I10 MOP(HOIOTHIECKOMY KPUTEPUIOY.

Tema 3. MakpodBosouus 1 eé pe3yJbTaThl

Metoael uzydeHuss MakposBosrouuu. IlaneoHTonormdeckne MeToAbl H3Y4YEHMsI 3BOJIOLHUU.
[lepexonubie popmbl 1 UTOreHETHUECKHUE PSIIbI OPraHU3MOB.

buoreorpaguyeckue metoab! uydeHus sBotonuu. CpaBHeHue ¢uiopsl U (ayHbl MAaTEPUKOB U
ocTpoBOB. buoreorpaduyeckue odactu 3emiau. BUgbl-sHIEMUKHT U PEITUKTHI.

DOMOpHOJIOTHUECKHE U CPAaBHUTEIbHO-MOP(OIOIHYECKHE METOAbl M3Y4YEHHS DBOJIOLMH.
'eHeTnueckue MeXaHU3MbI DBOJIOIUU OHTOT€HE3a M TMOSBJICHHUS 53BOJIOLUMOHHBIX HOBIIECTB.
I'omonoruyHbBle M aHAJOTWYHbIE OpraHbl. PynuMeHTapHble OpraHbl M aTaBU3MbL. MOJIEKYJIIpHO-
reHeTUYEeCKHe, OMOXMMUYECKHE U MaTeMaTHYeCKHe METOJbl M3Y4YEHMs SBOJIONHMH. ['OMOIOrHYHbIE
reHbl. CoBpeMEeHHbIE METO/Ibl TOCTPOCHUS (PUITOT€HETHUECKUX JEPEBBEB.

XPOMOCOMHBIE MYTAIMH U IBOJIOLIKS TEHOMOB.

OO6mme 3akoOHOMEpPHOCTH (TTpaBuiIa) BOMOIUH. [Ipunyun cmenvl (hynxyuti. HeoOpaTumocTh
IBOJIIOLIMU. AfanTUBHAA pannanus. HepaBHOMEPHOCTh TEMIIOB HBOJIIOLINH.

JdemMoHcTpanuu

IToptpetsr: K. M. bap, A. O. Kosanesckuii, ®. Mromnep, 3. ['ekkens.

Tabmuupr 1 cxembl: «DUIOTEHETHUECKUH Ps JIOMAgn», «ApPXEONTEPHKC», «3BEpO3yObie
auiepel», «Crerouedansl», «PuanopuTs», «CeMeHHbIe MANOpPOTHUKNY, «buoreorpadpuyueckue 30HbI
3emnny, «/peiid xoHTHHEHTOBY, «PemukThl», «HavyanpHble cTaanu >MOPUOHATLHOTO PA3BUTHUSA
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II03BOHOYHBIX KUBOTHBIX», «I'OMOJIOTMYHBIE U aHAJOTUYHBIE OpPraHbl», «PyIuMEHTBI», «ATaBU3MBI»,
«XpoMocoMHbIE HAOOpHI YeoBeKa M IMIMMIaH3e», «[JlaBHbIE HaIpaBiIeHHs SBOIIOLUNY, «OO0Iue
3aKOHOMEPHOCTH 3BOIIOLUN.

O6opynoBanue: KOJUIEKUIUU, repOapuu, MYJISDKU UCKOMAeMbIX OCTaTKOB OPraHU3MOB, MYJISDKU
TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJIJIEKLIUN HACEKOMBIX.

Tema 4. IIpouncxo:kaenue u pa3BuTHe )KU3HU HA 3emJie

Hayunble runoTessl MpoMCX0XKICHNS KU3HU Ha 3emiie. AbuoreHe3 u mancnepmusi. Jlonayqneie
MPEJICTAaBICHUS] O 3apOKICHUU >KU3HU (KpeaunoHu3M). ['Mmore3a MOCTOSIHHOTO CaMO3apOoKICHUS
KU3HU U €€ onpoBepkeHue onbitamu . Penu, JI. Cnamnanuanu, JI. [actepa. IIporcxoxaenue xu3Hu
1 acTpoOrOJIOTHSL.

OcHoBHbIE 3Tanbl HEOpraHuyeckoil sBosmonuu. llnanerapHas (reosiorumueckas) 3BOIIOLUS.
Xumudeckasi 3BOTIONUS. AOUOTEHHBI CUHTE3 OPraHuYecKUX BellecTB U3 Heopranuueckux. OmpiT C.
Mumnnepa u I'. FOpu. O6pazoBanue mnosumepoB u3 mMoHoMmepoB. KoamepBarnas rumoreza A. U.
Omnapuna, rumote3a nepBuuHoro OynboHa Jx. XomnaeiHa, reHeTudeckas rumore3a [. Mémnepa.
Pubosumer (T. Yek) um rumore3a «mupa PHK» V. T'mnbepra. dopmupoBanue memOpaH u
BO3HUKHOBEHHE MMPOTOKJIETKH.

Ucropus 3emnu u Meroasl e€ n3ydenusd. Mckonaemble opranmdyeckue octatku. ['eoxpoHomuorus
u e€ meronbl. OTHOCUTENbHAS U a0CONIOTHAs Te€OXpPOHOJOrUs. ['eoxpoHomornyeckas IIKana: 30HBI,
3pbl, IEPUOJIbI, STIOXH.

HavanbHple s3Tanbl opraHuyeckoi 3Boirouuu. llosiBieHue W 3BONIOLUMS MEPBBIX KIIETOK.
Opomtorusi  MerabonuszMa. Bo3HukHOBeHHE TepBbIX AKocucTeM. CoOBpeMEHHblIE MUKpPOOHbBIE
OMOTUIEHKH KaK aHAJIOT MepBbIX Ha 3emiie coobmectB. CTpoMaTonuThl. [IpokaproThl U 3yKapuOTHI.

[Ipoucxoxaenne -HyKapuoT (CHMOHMOreHe3). OBOIOIMOHHOE IPOUCXOKICHUE BHPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX
OpPraHHU3MOB.

OcHOBHBIE ATambl HBOJIOIMU BBICHIMX pacTeHuid. OcHoBHBIE apoMopdo3bl pactenuil. Beixon
pactenuii Ha cyury. [losiBneHue criopoBbIX pacTeHUI U 3aBOeBaHUE UMM CylIu. CeMEHHbIE pacTEHHUS.
[IpoucxoxaeHne BETKOBBIX PACTEHUM.

OCHOBHBIE 3Talbl 3BOJIOLNHN )KUBOTHOTO MUpa. OCHOBHbBIE apoMOP(O3bI )KUBOTHBIX. BeHckas
¢dayna. KemOpuiickuii B3pbIB — MOSIBIIEHHME COBPEMEHHBIX THUIOB. [lepBble XOpPIOBBIC >KUBOTHBIE.
Kuznp B Bojie. DBOMIOIMS MMO3BOHOYHBIX. [Iponcxoxkaenne ampubuit u pentunuii. [Ipoucxoxnenue
miIekonuTaomux M nrul. I[lpunmun xirodeBoro apomopgdosza. OcBoeHue Oecro3BOHOYHBIMHM U
MTO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3BuTtHe xu3HM Ha 3emile IO 3paM M IEPUOAAM: apXxeH, MPOTEPO30H, Naleo30i, Me3030ii,
KaiiHO30H. OOIlas XapakTepuCTUKa KJIMMAaTa M Te0JIOrMYecKux mpoieccoB. [losBineHne u pacuser
XapaKTepHBIX OpPraHU3MOB. YTIJIeoOOpa30BaHUE: €ro YCJIOBUS M BIUSHUE Ha Ta30BBIH COCTaB
aTMocCdepBhl.

MaccoBble BBIMUPAaHMSI — OKOJIOTMYECKHE KpHU3UChl npouuioro. IlpuumHbl M cnencTBus
MaccoBbIX BbIMUpaHUH. COBpEMEHHBIH 3KOJOTHYECKUH KpHU3UC, ero ocobOeHHocTu. IIpobiema
COXpaHeHMs OMopa3HooOpasus Ha 3emiie.

CoBpemeHHas cucTeMa opraHudeckoro wmupa. [IpuHIUNBI KiaccupUKalMd OpraHU3MOB.
OCHOBHBIE CHCTEMATHUYECKHE I'PYIIBI OPraHU3MOB.

JdemMoHcTpanuu

[Hoptpersr: ®@. Pean, JI. Cnannanuanu, JI. [lacrep, U. . Meunukos, A. U. Onapun, Jx.
Xonpnenn, I'. Mémnep, C. Muinep, I'. FOpu.

Tabmumer u cxemsl: «Cxema ombita @. Pemu», «Cxema ombita JI. Ilactepa mo wu3ydeHHIo
caM03apoXKJeHusa ku3HuW», «Cxema ombita C. Mwmepa, I'. HOpu», «3rtambl HeopraHmyeckou
IBOJIIOLIMNY, «I'€oXpoHoIornyeckas mkanay, «HadanpHble aTanbel OpraHn4eckon 3BOMIOIUNY, «Cxema
o0Opa3oBaHMs 3YKapHOT IMyTEM cuMOUoreHesza», «Cucrema *)uBOil mpupoib», «CTpoeHue BUpycay,
«Apomopdo3sl pacteHuit», «PuHnOPUTHY, «OAHOKIETOUHBIE BOJOPOCIN», «MHOTOKIETOYHBIE
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Bogopociany, «Mxu», «IlanoporHukmn», «I'o1oceMeHHbIe pacTeHUs», «OpraHbl IBETKOBBIX PACTEHUI»,
«Cxema  pa3BUTHS  JKMBOTHOTO  MHpa», «ApoMopdo3bl  KUBOTHBIX»,  «[Ipocreiimmey,
«Kumeuynomnonoctasie», «llmockue depBu», «UneHucroHoruey», «PvIObI»Y, «3EMHOBOIHBIEY,
«IIpecmbikaronuecs», «lltuus»y, «Muekonuraromuey, «Pa3BUTHE KU3HM B apXeCcKOH 3pey,
«Pa3BuTHE JXM3HU B IIPOTEPO30MCKOM 3pe», «Pa3BuTHE XKH3HM B NAIECO30UMCKON dpey», «PasBurue
KU3HU B ME3030MCKOM 3pe», «Pa3BuTue >XKM3HM B KaWHO30MCKOU 3pey», «CoBpeMEeHHas cucTeMa
OpPraHUYECKOTO MUPa».

Ob6opynoBanue: repdapuu pacTeHUN Pa3IUMYHBIX OTAENOB, KOJJICKIUU HACEKOMBIX, BIa)KHBIC
npenaparbl JKMBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIMM WIJIOKOXKHUX, CKEJIEThl MO3BOHOYHBIX
KUBOTHBIX, dydesla NTHUI[ U 3BEped, KOJUICKIIMM OKaMEHEJIOCTEH, MOJIE3HBIX MCKONAEMBbIX, MYJISKU
OpPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnass JgaGoparopnas padora «MoaenupoBanue onbiToB Muuiepa—tOpu 1o
M3YyYEHHUIO a0MOTeHHOT0 CHHTE3a OPraHNYEeCKUX COSIMHEHHI B IEPBUYHOI aTMochepe».

JlabopaTopnasi pabora «l3yueHne u onucaHue UCKOMAaeMbIX OCTaTKOB JPEBHUX OPTaHU3MOBY.

IIpakTnueckas padora «/3ydyeHne ocoOEHHOCTEN CTPOEHUS PACTEHUIN PAa3HBIX OTAEIOB.

IIpakTnyeckas padora «/3ydueHne ocoOEHHOCTEH CTPOCHUS MO3BOHOYHBIX KUBOTHBIX.

Tema S. IIpoucxoxaeHue 4e10BeKa — AaHTPONOIeHe3

Pa3zpgensl u 3agaun anTpononaorud. MeToibl aHTPOIOJIOT U H.

CraHOBJIEHHE TPEJCTABIECHUNH O TMPOMCXOXKJIECHUU 4YEJIOBEKa. PenurunosHesle BO33pEHUS.
CoBpeMeHHbIE HAyYHbIE TEOPHH.

CxozcTBO yenoBeka ¢ KMBOTHbIMH. CHcTeMaTH4ecKoe MOJoKeHue yenoBeka. CBHUIETENbCTBA
CXOACTBA YEJOBEKa C JKUBOTHBIMU: CPaBHUTEIBHO-MOPQOIOTUYECKUE, IMOPUOIOTHYECKUE,
¢duznonoro-6MoXxuMuIecKue, mopeaeHdeckne. OTINYMS YeloBeKa OT )XKUBOTHBIX. [IpsMoxoxaeHne n
KOMILJIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3Ta U BTOPOM CUTHAJIBHOW CUCTEMBI.

JBuwxymue cuibl ((pakTopbl) aHTpoIoreHesa: Ouosormyeckue, couuanbHble. COOTHOIIEHUE
OMOJIOTMYECKHUX U COIUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbIE cTaguM aHTpomnoreHe3a. PaHHue uenoBekooOpaszHble 00€3bsiHBbI (IIPOKOHCYIIBI) U
paHHHE MOHTHIBI — OOIIMe MPEAKH YETOBEKOOOpPa3HBIX O00E€3bSH U JIOACH. ABCTPANONMHUTEKH —
JBYHOTHE TMpenKu JioAed. YenoBek ymenblil, NEpBbIE€ HM3rOTOBJIEHUS Opyauid Tpyna. UYenosek
MPSIMOXOJIAIINI U TIEPBBIA BBIXOJ JIOZACH 3a mpenensl Adpuku. YernoBek reiaens0eprckuii — oomui
IIPEAOK HEAHJIEPTAIBCKOTO YEJIOBEKA M YEJOBEKA PAa3yMHOro. YemoBEeK HEaHIEPTAIbCKUNA KaK BHJL
JMIOJIed XOJIOAHOTO KiaumaTa. YenoBeK pa3yMHBI COBPEMEHHOTO THIA, JIEHHCOBCKUN YEIOBEK,
OCBOEHHME KOHTUHEHTOB 3a npenenaMu A¢puku. [laneoreneTrka u naaeoreHoOMMKa.

DOBONIOIUS COBPEMEHHOTO 4YeyoBeka. EcTecTBeHHBI OTOOpP B MONYJSAIUSAX 4EJIOBEKa.
Myrtannonsslii mporecc U noaumoppusm. [lonmymnsuoHHbIe BOIHBI, Ipei( reHoB, MUrpanus u
«3(hdexT ocHOBaTEN» B MOMYNAIMIX COBPEMEHHOTO YeIIOBEKA.

Uenoseueckue pacel. [lonstue o pace. bonbiime pacel: eBporieouiHas (€Bpa3uiickas), aBcTpaso-
HerpouHas (9KBaTOpHalIbHas), MOHTOJIONIHAS (a3UaTCKO-aMepUKaHcKasi). BpeMs u myTu pacceneHus
yeloBeka 10 IuiaHere. EQMHCTBO denmoBedeckwx pac. HaydHas HECOCTOSITENBHOCTH pacu3Mma.
[Tpucnoco0aeHHOCTh YenoBeKa K pa3HbIM YCIOBUSM OKpYKarollei cpenbl. BausHue reorpadudeckoit
cpenbl U aperida reHoB Ha MOP(}OTIOTHIO B PUZUOIOTHIO YETOBEKA.

MexauciurianHapaple  MeToAbl B (Qu3nueckoi  (OMONOTHYECKON)  aHTPOIIOJIOTHHU.
DBOJIIOLIMOHHASI aHTPOTIOJIOTUS U MaJIEOAHTPOIIONOTUsl YeIOBEYECKUX Momyssiiuil. buocouuanbHbie
HCCIIEIOBAaHMsI TIPUPOJIBI uesioBeka. VcciiegoBaHue KOABOIIOIMM OMOJIOTHYECKOTO U COLMAIBHOTO B
YEIJIOBEKE.

JdemMoHcTpanuu

[Toptpetsr: Y. {apun, JI. Jluku, A. . Porunckuii, M. M. I'epacumos.

Tabmumet  u cxembl:  «MeTonbl  aHTpOMOJIOTUMY»,  «[OMOBHOW  MO3T  YENOBEKay,
«YenoBekooOpa3Hbie 00e3bsiHBIY, «CKeneT dYenoBeKa M CKelleT ImuMmaH3e», «PyauMeHTsl u
aTaBU3MbD»,  «/IBWKylIue  CHJIBl  aHTPONOTEHE3a», «DBOJIOLMOHHOE  JPEBO  YEJIOBEKay,
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«ABcTpasionuTek», «YenoBek ymensiiiy, «YUenoBek NOpsIMOXOASAIIN», «J[€HUCOBCKUNM UYETOBEK)
«Heannepranpub», «KpomanboHIb, «lIpenku ydemoBeka», «ITambl 3BOJIONUU YeIOBEKay, «Packl
YEJI0OBEKay.

O6opynoBanue: MyJS KU OKAMEHEJIOCTeH, MpeIMeTOB MaTepHalbHOM KyJIbTYpbl IMPEAKOB
4enoBeKka, pernpoaykiuu (dororpadur) kKapTUH ¢ MUGDOIOTHUYESCKUMU U OUOICHCKUME CHOKETaMU
MIPOUCXOXKACHUS YeroBeka, pororpaduu HaXOJAOK UCKOMAEMbIX OCTATKOB YeJIOBEKa, CKEJIET YeloBeKa,
MOJIEb Yeperia YeIoBeKa U yepena HIMMIIaH3€, MOJIEb KUCTH YeJIOBEKa U KUCTU IIMMIIaH3€, MOJENIN
TOpCca MPEJKOB YEIOBEKA.

JlaGopaTopHas pabdora «l/3yueHne ocCOOCHHOCTEH CTPOCHHUS CKeJeTa YeJOBeKa, CBS3aHHBIX C
MPAMOXOKICHUEM».

IIpakTnueckas padora «3yueHune SKOIOIrMUECKHUX alallTallil YEITOBEKAY.

Tema 6. JKoyI0THA — HAyKa 0 B3aMMOOTHOLUEHHUSIX OPraHM3MOB M HAJAO0PraHU3MEHHbIX
CHUCTEM C OKPYXKaKIel cpenoi

3apoxaeHue U pa3Butue sxkojioruu B Tpyaax A. 'ymGonsara, K. @. Pynwse, H. A. CeBepiiosa, 3.
I'exkens, A. Tencnu, B. H. Cykauéa. Paznensl u 3amaum skonorud. CBsA3b 3KOJOTHU C APYTUMHU
HayKaMH.

Metoapl skonoruu. lloneBple HaOmoAeHHA. DKCHEPUMEHTHl B 3KOJOTHUU: TPUPOIHBIE U
naboparopuble. MopaenupoBaHue B SKOJOTHH. MOHHUTOPHHI OKpPY)KAIOIIEH Cpenbl: JIOKaJbHBIMU,
pPEruOHANIbHBIN U TJI00AJIbHBIH.

3HauYE€HHUE SKOJIOTMYECKUX 3HAHUM JUIsl 4elloBeKa. JKOJOTMUYECKOE MUPOBO33PEHUE KaK OCHOBA
CBSI3€M 4enoBe4YecTBa C MNPUPOJOH. POPMUPOBAHUE SKOJOTMYECKOW KYJbTYPbl M 3KOJIOTHYECKON
IPAMOTHOCTH HACEJICHHUS.

JdemMoHcTpanuu

[Toptpetsr: A. I'ymbonsar, K. ®@. Pynse, H. A. Cesepuos, J. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuier u cxemsl: «Pazmensl skonorum», «MeToasl dKoJorum», «CxeMa MOHMTOPHHTA
OKpY>KaroIlEen CpesibD».

JlabopaTopHas padora «/3yuyeHne MEeT0/10B 3KOJOTUUECKUX UCCIEAOBAaHUIN».

Tema 7. Opranu3msl U cpea OOMTAHUS

Okonornyeckue (hakTopbl U 3aKOHOMEPHOCTH MX aAedcTBUs. Kitaccuduxanus sK0I0rnyeckux
(dakTopoB: abuoTuyeckue, OMOTHYECKHE, aHTpororeHHsie. OOIMEe 3aKOHOMEPHOCTH JCHCTBUS
skosiorudeckux ¢axtopoB. IIpaBuno munumyma (K. Ilnpenrens, 0. JIubux). TonepaHTHOCTB.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue Qaxropel. CBeT Kak sKojsoruueckuil ¢akrtop. [lelicTBue pa3HBIX Y4acTKOB
COJTHEYHOT'O CIIEKTpa Ha OpraHU3Mbl. DKOJIOTHYECKHE TPYIIIbl PACTEHUHN U )KUBOTHBIX IO OTHOILIEHUIO
K cBery. CurHanbHas poiib cBera. doTonepuoausm.

Temnepatypa kak 5kojorumdyeckuil ¢akrop. /JlelicTBue Temmeparypbl Ha OpraHU3MBI.
[ToiknnoTepMHBIE U TOMOHOTEPMHBIE OPTaHNU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTraHU3MBI.

BrnaxsocTs kak skonorunueckuit paxrop. Ilpucrnocobnenus pacTeHHi K MOAAEpKaHUIO BOJHOTO
Oananca. Kiaccudukanuss pacTeHud 1O OTHOWIEHHIO K Boje. I[IpucmocoOiieHust >KMBOTHBIX K
M3MEHEHHUIO BOJHOTO PEKHMA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, IIOYBEHHAs, TIyOMHHAs
MOJINOYBEHHAs, BHYTpUOpraHu3MeHHas. DU3NKO-XUMHUECKHE OCOOEHHOCTH cpel OOuTaHMA
opranu3MoB. [Ipucrnocobaenns opranu3MoB K )KU3HU B pa3HBIX cpeniax.

buonoruueckue putmel. BHemnue u BHyTpeHHUE pUTMbl. CyTOYHBIE U TOJUYHBIE PHUTMBI.
[TprucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIIOBUH KU3HU.

XKuznennoie ¢opmbl opranusmoB. lloHarue o >xu3zHeHHON ¢opme. KusHeHHblE (HOPMBI
pacTeHMii: JepeBbsl, KYCTapHHUKHM, KYyCTapHMUYKHM, MHOTOJIETHUE TpaBbl, OJHOJIETHUE TpPAaBbl.
XKuzHeHHble GOPMBI KUBOTHBIX: TUAPOOUOHTHI, T€OOUOHTHI, a3pOOUOHTHL. OCOOEHHOCTH CTPOEHUS U
o0pasa KU3HH.
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buotnueckue Qaxktopbl. Bunbl OMOTHYECKHX B3aWMOJCHCTBUN: KOHKYPEHIMS, XHIHHYECTBO,
cuM6mo3 u ero ¢opwmel. [lapazuTusm, kKoomeparus, MyTyalIn3M, KOMMEHCAIu3M (KBapTHPAHTCTBO,
HaxJieOHn4uecTBo). Herpoduueckue B3ammoneiictBus (Ttommueckue, (opudeckue, (abdpudeckue).
3HaueHue OMOTHYECKUX B3aUMOJCWCTBUI MJisl CYIIECTBOBAHUS OPraHM3MOB B Cpele OOUTaHUS.
[IpuHIMIT KOHKYPEHTHOTO UCKIIFOUEHHUS.

JdemoHcTpauuu

Tabmuuplr u cxembl: «OKojoruueckue QaxTopb», «CBETOBON CHIEKTpP», «IKOIOTHYECKHE
IPYIIIbl KUBOTHBIX [0 OTHOIIEHUIO K CBETY», «T€mIOKpOBHBIE JKUBOTHBIE», «XOJIOJHOKPOBHBIE
KUBOTHBIEY», «DU3NOJIOTHYECKUE aJalTalliid >KUBOTHBIX», «Cpeapl OOWUTaHUS OPraHU3MOBY,
«buonornueckue putMmbl», «KuszHeHHble (OpMBI pacTeHuid», «Ku3HeHHbIE (HOPMBI >KUBOTHBIX,
«IKOoCUCTEMa IIUPOKOJIMCTBEHHOTO Jiecay, «IDKOCHCTeMa XBOMHOro Jseca», «llemu nuTanusy,
«XwumHangectBoy, «Ilapasutuzmy», «Konkypenuus», «Cumomosy», «KKomMmMeHcamuzm».

Ob6opynoBanue: repbapuu pacTeHUN U KUBOTHBIX, MPUCIOCOOJICEHHBIX K BIMSHHUIO PA3IAYHBIX
9KOJIOTMUYECKUX (PaKTOpPOB, TrepOapuu CBETONIOOMBBIX, TEHEIIOOUBBIX U TEHEBBIHOCIMBBIX PACTCHHIA,
CBETOJIOOMBBIC, TCHETIOOMBBIC M TEHEBHIHOCIHBBIE KOMHATHBIC PACTEHUs, repOapuu M KOJUICKIHH
TEIUIONIOOMBBIX, 3UMOCTOMKHUX, MOPO30YCTOMYMBBIX PACTCHUM, Yydella NTUIl U 3Bepel, repdapuu
pacTeHMiA, OTHOCSIIUXCS K THrpoduraMm, kcepodutam, Me3opuTaM, KOMHATHBIC PACTCHHS TaHHBIX
TPy, KOJIEKIMUA XUBOTHBIX, OOUTAIOIIUX B Pa3HBIX Cpelax, repOoapuu M KOJUICKIIMM PACTCHUN U
KUBOTHBIX, 00JaJAI0NIMX YepTaMU MPHUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBUU KU3HU,
repOapuu U KOJUIEKIIUU PACTEHUH U )KMBOTHBIX PA3JIMYHBIX )KU3HEHHBIX (DOPM, KOJUIEKIINH KUBOTHBIX,
YYaCTBYIOIIMX B PA3JIMUYHBIX OMOTHUYECKUX B3aUMOCHCTBUSAX.

JlaGopaTopHasi pa6oTra «BbIsBiIeHHE TPUCIIOCOOTICHNU OPTraHU3MOB K BIIMSIHUIO CBETAY.

JlabopaTopuasi pa6ora «BbISIBJICHHE MPUCIOCOOJNICHUH  OpPraHU3MOB K  BIUSHUIO
TEMIIEPaTypbI».

JlabGopaTopHasi padoTa «AHaTOMUYECKHE OCOOCHHOCTU PACTECHUHN U3 Pa3HBIX MECT OOUTAHUS.

Tema 8. Jkos10rust BU/I0B U NONYJISIIUIA

DKOJIOTHYECKUE XapaKTePUCTUKU Tomyisiuu. [lomymsius kak Ouosornueckas cucrema. Poib
HEOJIHOPOAHOCTH cpelbl, PU3NYecKuX 0apbepoB U OCOOCHHOCTEH OMOIOTMU BUAOB B (hOPMHUPOBAHHUH
MPOCTPAHCTBEHHOM CTPYKTYphl momyisiuid. OCHOBHBIE TOKa3aTeIu TOMYJISIUNA: YUCICHHOCTD,
IJIOTHOCTh, BO3pAcTHasi M MOJOBasi CTPYKTYypa, POKIAEMOCTb, HMPUPOCT, TEMII POCTa, CMEPTHOCTb,
MUTpaIusi.

Dkonoruueckasi CTpykrypa mnomyasiuu. OIleHKa YHCIEHHOCTH TOMmyJsiuu. JuHammuka
nonyysiiui U €€ peryisnua. buoThueckuii moTeHHMan TOMyJsAiMA. MojaenupoBaHUE IUHAMUKH
nonyssauuu. Kpusble pocta YMCIEHHOCTH Nomyisinuu. KpuBble BbDKMBaHUsSA. Perynsnus 4ucieHHOCTH
MOMYJISALUKA: posihb (AKTOPOB, 3aBUCAIIUX M HE 3aBUCAIINX OT IJIOTHOCTU. DKOJOTHUUECKHE CTPATETHU
Bu10B (r- u K-ctparerun).

[Tonstue 00 okomormueckoi Hume Buaa. Mecroobutanue. MHoOroMepHas MOJEIb
skosiornyecko Humm k.M. XarunmHcona. Pasmepsl skonorndeckord Humu. lloreHunanbHas wu
peann30BaHHAs HUIIIU.

Bun kak cucrema mnonynsuuid. Apeansl BUIOB. Buabl M HMX JKU3HEHHBIE CTpPATETHUHU.
DKOJIOTHUYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJCHUS W MUTPAIMK JKUBOTHBIX. broornueckre MHBAa3UH UY>KEPOIHBIX
BH/JIOB.

JdemMoHcTpanuu

[Toprper: 1. . XaTunHCOH.

Tabnuiel U cxeMbl: «JKOJIOTHYECKHE XapaKTePUCTHKU Momynsiuny», «lIpocTpancTBeHHasS
CTPYKTYypa HOmyJsiuny», «Bo3pacTHple mupamMusl monyasaiuny, «CKOPOCTh 3aCeIeHUS TTOBEPXHOCTH
3eMiiH pa3InyHbIMU OpraHu3Mamuy, «Mojaens sxonorudeckoit Humu [x. Y. XatauHconay.

O6opynoBanue: repdbapun pacTeHUH, KOJJIEKIIMHA KUBOTHBIX.

JlaGopaTopnasi pa6ota «IIpucrnocoOneHust ceMsH pacTeHUH K pacCEICHUIO.
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Tema 9. JkoJ10rusi c0001ECTB. IKOJIOTHYECKHE CUCTEMBI.

CoobmectBa opranu3moB. buoneno3 u ero crpykrypa. CBsizm MeXAy OpraHU3MamMH B
ouoreHose.

DkocucTema Kak oTkpbiTas cuctema (A. Jx. Tencnu). yHKIIMOHAIBHBIE OJJOKA OpPraHU3MOB B
HKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, peayleHTol. Tpoduueckue ypoBau. Tpoduyeckue nenu u
cetu. AOnoTtuueckue 010ku 3kocucteM. [1ouBbl 1 mibl B 3kocuctemMax. KpyroBopoT BelecTB U MOTOK
SHEPTUU B 3KOCUCTEME.

OcHoBHbBIE TOKa3aTeNd SKOCUCTeMbl. buomacca M MPOAYKIUS. ODKOJIOTHYECKHE IMHUPaMUJIbI
qrcen, OMoMacChl U YHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @nyxmyayuu. HampaBieHHBIC
3aKOHOMEPHBIE CMEHBI COO0ILECTB — CyKlieccuu. I[IepBUUHbIE U BTOPUUHBIE CYKLIECCUU U UX IPUYMHBI.
AHTpOIOreHHbIle BO3/ICHCTBUS Ha cykueccuu. KimnmakcHoe coobmiectBo. bruopaznoo6pasue u noiHoTa
KpPYroBOpPOTa BEIIECTB — OCHOBA YCTOHUMBOCTH COOOIIECTB.

[IpupoaHble 3KOCHUCTEMBL. JKOcCUCmeMbl 03€p U peKk. IKocucmemvl Mopel U OKeaHos.
Oxocucmemvl myHOp, 1eco8, cmeneli, NyCmvlHb.

AHTpOINIOTEHHBIE ~ JKOCUCTEMBI.  ArposkocucremMa.  ArpoueHo3.  Paznmuums  mexnay
AHTPOIOTEHHBIMU U MPUPOJHBIMU IKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. ['opozackas dmopa u dayHa.
CunaHTpOnU3aus ropoJcKoi ¢ayHbl. bronornueckoe u X03siiCTBEHHOE 3HAYCHHE arpOdKOCUCTEM U
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (OPMHPOBAHUSI OCHOBHBIX B3aMMOJICHCTBHII OpPraHM3MOB B 3KOCHCTEMaX.
Ponv kackaonoeo sgpgexma u 6udo6-30ugpukamopos (Knrouesvlx 6u008) 6 @OYHKYUOHUPOBAHUU
akocucmem. llepeHOC BSHEpPrUM M BEIIECTB MEXIY CMEXKHBIMH HKOCHUCTEMAaMHU. Y CTONYMBOCTH
OpPraHU3MOB, MOMYJISIIIMI U YKOCUCTEM B YCIOBHSIX €CTECTBEHHBIX U aHTPOIOTEHHBIX BO3IEHCTBUH.

Mexanuzmvl 6030eticmsust 3a2pA3HeHUl PAZHbIX MUNOE HA CYOOP2AHUSMEHHOM, OP2AHUSMEHHOM,
NONYNAYUOHHOM U IKOCUCTNEMHOM YPOBHSX, OCHOBbl IKOJIO2UHECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
6030eticmaus. MeTo1010TMsl MOHUTOPUHIA ECTECTBEHHBIX U AHTPOIIOTEHHBIX 3KOCUCTEM.

JdeMoHcTpanmun

IToptper: A. JIx. Tencnn.

Tabmuupl u cxemsl: «CTpykTypa OuoleHo3a», «IKOCHUCTEMa UIMPOKOJIMCTBEHHOIO JiEcay,
«JKocucTeMa XBOWHOro Jjeca», «®DyHKIMOHAIbHBIE TPYNIbl OPraHU3MOB B 3KOCHCTEME,
«KpyroBopot BelecTB B a3kocucteMe, «lLlenu nutanus (macTOUIHAs, JETPUTHAS)», «IKOIOrHYEeCKast
nupamMmia yucen», « JKoJorudeckas nupamuia ouomacco», «IKOJIOrHYecKas MUPaMUa SHEPTUum»,
«ObpazoBanue Oonota», «llepBuunas cykueccus», «BoccTaHoBiIeHHE Jeca TOCie MOXKapay,
«JxocucTeMa o03epa», «ArpouneHos3», «KpyroBopoT BemIECTB M IMOTOK 3HEPIMH B arpoLEHO3e»,
«ITpumeps! ypOo3KOCHCTEM.

ObopynoBanue: repOapuu pacTeHUH, KOJUICKIITUH HACEKOMBIX, Uydelia IMTHI] U 3Bepei, repoapun
KYJIbTYPHBIX U JTUKOPACTYIIUX PACTCHUI, aKBApUYM KaK MOJIENb SKOCUCTEMBI.

IIpakTnueckas padora «3yueHue u onvcanue ypo0osKOCUCTEMBI.

JlaGopatopHas padora «/3ydyeHue pa3HOOOpa3Us MEIKHX MOYBEHHBIX WIEHHUCTOHOIHX B
Pa3HbIX IKOCHCTEMAX ).

IKCKypeust «IKCKypcHs B TUIUYHBINA OMOreoreHo3 (B AyOpaBy, Oepes3HsK, €lIbHHUK, Ha
CYXOJOJIbHBIM MJIM TOWMEHHBIH JIyT, 03€p0, 60I0TO)».

IKCKYpeHus «IKCKYpCHS B arpo’KOCUCTEMY (Ha 10JIE€ MIIM B TEIUIMYHOE XO35IICTBO)».

Tema 10. Buocdepa — rio6anpHasi IKocUcTEMA

buocdepa — obuiennmanerapHas 06osouka 3emid, TJe CYIIECTBYET WM CYLIECTBOBANA >KU3Hb.
PazButne npencrasnennii o 6mocdepe B Tpynax 3. 3rocca. Yuenue B. . Bepuaackoro o 6uocdepe.
Oo6nactu 6uocheps! u e€ cocras. JXKuBoe BemecTBo 6uocdeps! U ero GyHKINU.

21



3aKOHOMEPHOCTH cyliecTBOBaHMS Ounocdepbl. OcobeHHocTn Ouocdepsl Kak TI00aTbHOU
aKocucTeMbl. JlnHamudeckoe paBHOBecHe B Ouochepe. KpyroBopoTsl BemiecTB 1 OMOT€OXMMHUIECKUE
UKITBI (YIiIeposia, a30Ta). PUTMUYHOCTH sIBIICHU B Orocdepe.

3oHanbHOCTh OuOchepsl. [lonarue o 6umome. OCHOBHBIE OMOMBI CYIIU: TYHJIpa, XBOMHBIE Jieca,
CMEIIaHHBIE U IIMPOKOJMCTBEHHBIC Ji€ca, CTENH, CaBaHHBI, IyCTHIHHU, TPOIUYECKHE Jieca,
BBICOKOTOpBs. Kiiumar, pacTuTeNbHbBIN U )KUBOTHBINA MUP OMOMOB CYIIIH.

CtpykTrypa U (YHKIHS >KHBBIX CHUCTEM, OICHKAa WX PECYpCHOr0 MOTEHIHana U OMOCEpHBIX
GyHKIHA.

JdemMoHcTpanuu

[Toptpetsr: B. U. Bepnaackuii, 3. 3tocc.

Tabmuuer u cxemsl: «l'eocdeprr 3emmm», «Kpyroopor azora B mpupoae», «Kpyrosopor
yriaepoaa B npuponey», «KpyroBopot kuciopoga B nmpupojie», «KpyroBopoT BoJbl B IPUPOJIE»,
«OcHoBHBIC OuMOMBI cymmy, «Kmumatudyeckue mosica 3emuny», «TyHapay, «Tairay, «CMemiaHHbIN
necy, «IlIupokonucTBeHHbIN Jecy», «CTrenby, «CaBanHay, «llycTbiHsgy, « Tponudeckuil gec.

Oo6opynoBanue: repdapun pacTeHUH pa3HBIX OMOMOB, KOJUICKITH KUBOTHBIX.

Tema 11. YennoBek u okpy:kaiomas cpeaa

DKOJIOTHYECKHe KPU3UCHI M WX NMpUYUHBL. Bo3jaelicTBue denoBeka Ha Ouocdepy. 3arps3HeHHE
BO3AyIIHOW cpeapl. OxpaHa Bo3ayxa. 3arpsisHeHHE BOAHOW cpenabl. OxpaHa BOIHBIX PECYpCOB.
Pazpymenue noussl. OXxpaHa MoYBEHHBIX pecypcoB. 3meHeHnune kimMmara.

AHTpOINOTeHHOE BO3CHCTBUE HA PACTUTENBHBINA U KUBOTHBIA Mup. OXpaHa pacTUTEIHLHOTO U
KUBOTHOTO MHpa. OCHOBHBIC MPHUHIMITEI OXpaHbl MpUpoasl. KpacHbie kHuUTH. OCO00 OXpaHseMbIe
npupoansie Teppuropuu (OOIIT). borannyeckue casibl U 300JI0THYECKUE TAPKH.

OcCHOBHBIE TPHUHIMIB YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA M NPHUPOAbL. PammonansHoe
MIPUPOIONOIB30BaHUE U COXpaHEHUE OUOIOrMYECKOro pasHoobdpasus 3emnu. Ob1ue 3aKOHOMEPHOCTH
JI00ANBHBIX JKOJIOTHYECKUX KpHU3UCOB. OCOOCHHOCTH COBPEMEHHOTO KPH3UCA U €TI0 BEPOSITHBIC
MIOCIIECAICTBUSI.

Pa3Butre MeTOIOB MOHUTOpPWMHIA Pa3BUTHUSL OMACHBIX TEXHOTEHHBIX MporeccoB. CucmemHbvie
uccredosanusi nepexooa K  pecypcocbepezaioujeii. U KOHKYPEHMOCNOCOOHOU  SHepeemuxe.
buonocuueckoe pasnoobpazue u oOuopecypcel. Hayuonanvnvle ungopmayuonmvle cucmemol,
obecneyusarowue 00Cmyn K uHgopmayuu no COCMOAHUI OMOeIbHbIX U008 U IKocucmem. OcHo8bl
IKOpeadbunumayuu IKocucmem u cnocobos bopvovl ¢ buonospedcoeHuamu. Pexoncmpykyus mopckux
U HA3EMHBIX IKOCUCTNEM.

JdemoncTpanuu

Tabnuiel U cxembl: «3arpszHeHue aTMochepbl», «3arpsi3HeHue Tuapochepb», «3arps3HeHHe
nouBel», «llapaukoBbiii 3hdexT», «Ocobo oxpaHseMble NPUPOAHBIE TEeppUTOPUNY, «Moaenu
yIPaBISIEMOTO MUPAY.

ObopynoBanue: Qororpa@uu OxXpaHsSeMbIX pacTeHHl W KUBOTHbIX KpacHoit kuurum Poccuiickoit
®Denepannn, KpacHON KHUTH peruoHa.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'A HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBiMBaeT TpeOOBAaHUS K pe3yJibTaTaM OCBOCHHUS O0YYAIOIIMMHUCS MPOTPaMM
cpeaHero o01ero oopa3oBaHus: JMYHOCTHBIC, METANIPEIMETHBIE U IPEAMETHBIE.

B crpykType NHMYHOCTHBIX pE3YyJIbTaTOB OCBOCHUS MPOrpaMMbl IO OHOJIOTUU BbIIEICHBI
CIICAYIOIINE COCTABISIONINE: OCO3HAHNE 00YYAIOUIMMHCS POCCUIHCKON TPasKIaHCKON WICHTUYHOCTH —
FOTOBHOCTU K CAaMOpPa3BUTHUIO, CAMOCTOSTEIBHOCTH U CAMOOIPEACIICHUIO, HAIuyue MOmusayuu K
0o0y4eHHI0 OWOJIOTHH, YeleHanpasieHHoe paszsumue BHYTPEHHUX YOEXKIEHHH JMYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEH M MCTOPUYECKUX TPAJULUN Pa3BUTHSA OMOJIOTHYECKOTrO 3HAHUS, 2OMOBHOCb U
CcnocobHocms 00YYaIOIUXCS PYKOBOACTBOBATHCSA B CBOCH JESATEIBHOCTH LEHHOCTHO-CMBICIOBBIMH
YCTAaHOBKAMH, TPUCYLIIUMHU CHUCTEeME OHOJIOTMYECKOTO OOpa3oBaHUs, Haluuue HpaBoCO3IHAHUS
HKOJIOTUYECKOU KYJIBTYPBI, CHOCOOHOCMU CMABUMb TSI U CTPOUTD )KU3HEHHBIC TIAHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOrpamMMbl MO OWOJOIMM JOCTUIAIOTCS B €IMHCTBE
y4eOHOH ¥ BOCHHTATENFHOW JESITEIbHOCTH B COOTBETCTBUU C TPAIUIMOHHBIMH POCCUHCKUMHU
COLIMOKYJbTYPHBIMU, HCTOPUYECKUMH U JTYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSMH, IPUHATHIMUA B
o0IIecTBE NpaBWIAMH M HOPMaMH IIOBEJIEHHS M CIHOCOOCTBYIOT IPOILECCaM CaMOIIO3HAHMS,
CaMOBOCIIMTaHUsI M CaMOpAa3BUTHUSA, PA3BUTHUS BHYTPEHHEW NO3UWLMUU JIMYHOCTH, MNATPUOTU3MA U
YBOXEHHUSI K 3aKOHY M IIPaBOIOPSJIKY, YEJIOBEKY TpyJa M CTaplieMy IIOKOJIEHHIO, B3aUMHOIO
yBa)KEHHUA, OEPEKHOT0 OTHOIICHHS] K KyJIbTYpPHOMY HACIEAWIO M TPAJAULUSIM MHOTOHAIIMOHAIHHOTO
Hapoza Poccuiickoit @enepaunu, IpUpoJIe U OKPYKAIOIIEH Cpee.

JIndHOCTHBIE PE3yNbTaThl OCBOEHUs y4eOHOro mnpeamera «buomorus» HOMHKHBI OTpaXKaTh
TOTOBHOCTb M CIHOCOOHOCTh OOYYalOUIMXCS PYKOBOJICTBOBATHCSA C(OPMUPOBAHHOW BHYTpEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OPHEHTAlWi, MO3UTUBHBIX BHYTPEHHUX YOEXKIIECHUH,
COOTBETCTBYIOIIUX TPAJAULMOHHBIM IIEHHOCTSM POCCHMCKOro OOLIECTBa, PACIIUPEHUE >KU3HEHHOI'O
OMbITa M ONBITA ACSITEIBHOCTH B MPOLECCE pealu3alii OCHOBHBIX HANpPaBJICHHI BOCIUTATEIbHOMN
NeSITEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTb I'PaXKIaHCKON MO3UIUU 00y4Yarolerocss Kak akTUBHOI'O U OTBETCTBEHHOTO
YjieHa POCCUICKOro 00IEeCTBa;

OCO3HaHHE CBOMX KOHCTUTYI[MOHHBIX ITPaB M 005S3aHHOCTEH, yBaKEHUE 3aKOHA U TIPABOIOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH /AEATEIHOCTU NPU CO3/IaHUM Y4EOHBIX MPOEKTOB,
pelieHnr y4eOHbIX U O3HABATEIbHBIX 3a/ay, BBIMOJIHEHUN OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh OMpPEAENATh COOCTBEHHYIO MO3MIMIO MO OTHOLIEHHIO K SIBJIEHUSIM COBPEMEHHOI
’KU3HH U OOBICHSTD €€;

YMEHHUE YUYUTHIBaTh B CBOUX JACUCTBUSAX HEOOXOIMMOCTh KOHCTPYKTUBHOI'O B3aUMOAEHUCTBUS
JOJeH ¢ pa3HBIMU YOEXKACHUSIMH, KYJIbTYPHBIMHU IIEHHOCTSIMU M COL[UAJIbHBIM IOJI0KEHUEM;

TOTOBHOCTb K COTPYAHMYECTBY B TIPOLIECCE COBMECTHOI'O  BBIMOJIHEHHUS  Y4eOHBIX,
MO3HABATENbHBIX U MCCIEI0BATENIbCKUX 3aj[ad, YBaKUTEIHHOTO OTHOLIEHUS K MHEHHUIO ONIOHEHTOB
pU 00CYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTHYECKOTO COJIEPKaHMS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM J1€ATENBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS

Cc(OPMHPOBAHHOCTh POCCUICKON Tpa)kITaHCKOW MICHTUYHOCTH, IMAaTPUOTHU3MA, YBAKEHHS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Iepesl PoauHOM, TopOCTH 3a CBOU Kpaii, cBo0 Poauny,
CBOM A3BIK U KYJIBTYPY, IPOIJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHHE K MPUPOJHOMY HACJIEIUI0O U MaMATHUKAM HPUPOJIbI, JOCTHUKEHUIM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;
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CIOCOOHOCTh OILIGHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHHE M pPa3BUTHE OMOJIOTHH,
MIOHMMAaHMsI 3Ha4eHUs1 OMOJIOTMH B IMO3HAHUM 3aKOHOB MPHUPOJBI, B )KU3HU YEJIOBEKA U COBPEMEHHOIO
o0111eCTBA;

uzaelHas yOexxJIE€HHOCTb, TOTOBHOCTh K CIIy’KEHHMIO U 3amure OTedyecTBa, OTBETCTBEHHOCTh 3a
ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHME AYXOBHBIX LIEHHOCTEW POCCUICKOIO HAPOJa;

c(OPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, STUYECKOr0 IOBEICHMS,;

CIOCOOHOCTH OIICHUBATH CHUTYAlIUIO U IPUHUMATh OCO3HAHHBIE PEIICHHSI, ODUCHTUPYSICH Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HAHME JINYHOTO BKJIJIa B IIOCTPOCHUE YCTONUHUBOTO OYYIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOUM POJUTENSAM, CO3aHUI0 CEMbM Ha OCHOBE OCO3HAHHOIO
IIPUHATUS LEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU C TpaauLusaMu Haponos Poceny;

4) 3¢TeTH4eCKOro BOCIIMTAHMS:

HCTETUYECKOE OTHOLICHHE K MHUPY, BKJIIOUYAs ICTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY/AA, OOIECTBEHHBIX OTHOLICHUH;

MTOHMMAaHHUE IMOLIMOHAJILHOTO BO3/IEHCTBUS )KMBON IPUPOJIbI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKCHHIO B PAa3HBIX BUAAX UCKYCCTBA, CTPEMIICHUE MPOSBIATh Ka4eCTBA
TBOPYECKOMN JIMYHOCTH;

5) ¢u3uyeckoro BocnmHTaHUs, GOPMUPOBAHUS KYJIbTYPHI 3/I0POBbSI M IMOIHOHAIbLHOIO
os1aromostyums:

NIOHMMaHWE M peaju3alus 310poBOro M 0Oe30macHoro obpasa JKM3HU (310pOBOE€ IHUTAHHE,
COOJIIOJICHNE THUTUEHUYECKUX TMPAaBHJI W HOPM, COAJIAHCHPOBAHHBIA PEXHM 3aHATHH W OTIBIXA,
peryisipHas (pu3nyecKas aKTUBHOCTb), O€PEXKHOI0, OTBETCTBEHHOIO U KOMIIETEHTHOI'O OTHOILIEHHUS K
COOCTBEHHOMY (PM3HUECKOMY U TICHXHYECKOMY 30POBBIO;

IIOHMMaHHE LEHHOCTH MPaBUJ MHIUBHYaTbHOTO M KOJJIEKTUBHOI'O 0€30MacHOro MOBEIEHUS B
CUTYalLUsX, YTPOXKAIOUIUX 310POBbIO U KHU3HU JIIOJIEH;

OCO3HaHME TOCJIEJACTBUA M HENpPUATHS BpEIHBIX MpPHUBBIYEK (YHOTpeOJeHUs ajKoroJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPy/Z10BOT0 BOCIIUTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAHUE LIEHHOCTU MacTepCTBa, TPY10J1I00HE;

TOTOBHOCTb K aKTUBHOH JIEATENBHOCTH TEXHOJOTMYECKOW M COLMAIbHON HAIpPaBICHHOCTH,
CIOCOOHOCTh MHULIMMPOBATD, IUTAHUPOBATh U CAMOCTOSITEIILHO BBIMIOJHATh TAKYIO JI€ATEIbHOCTD;

MHTEpEC K pa3InYHbIM cdepam NpodecCuoHaIbHON NesITeIbHOCTH, YMEHUE COBEPILATh
OCO3HaAHHBIN BBIOOp OyyIiel npodeccun U peain30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI,

TOTOBHOCTb M CIIOCOOHOCTB K 00pa30BaHMIO U caMO0Opa30BaHUIO Ha MPOTSHKEHUH BCEH JKU3HU;

7) 3KOJIOTHYECKOTO BOCITUTAHUS:

HKOJIOTHYECKU 11€JecO000pa3HOe OTHOILIEHME K MpPUpOJe KaK HMCTOYHUKY J>KU3HHM Ha 3emie,
OCHOBE €€ CYIIIECTBOBaHMS,

MOBBIIIEHUE YPOBHS SKOJOTMYECKOM KYyJIbTYPHI: TNPUOOPETEHHE OIbITa IUIAHUPOBAHUS
MOCTYIKOB ¥ OLEHKU UX BO3MOXKHBIX IOCJIEICTBUH JIJIs1 OKpY’KaIoILEel cpebl;

OCO3HaHME TI00aTBFHOI0 XapaKTepa HKOJIOTHUYECKUX MPOOIEM U MyTel UX pelIeHus;

CIOCOOHOCTH HCITI0JIb30BaTh MpHUOOpeTaeMble MPU W3YYEHUH OMOJOTHH 3HAHUS M YMEHUS IpU
peleHn TMpo0JieM, CBS3aHHBIX C PAlMOHAIBHBIM MPUPOAONOIL30BaHUEM (COOIOZCHNUE MPABUI
MOBE/ICHUS B MPUPOJIE, HAMPABJICHHBIX HAa COXpAaHEHHE PaBHOBECHSI B HKOCHUCTEMAaX, OXpaHy BHUJIOB,
sKocHUCTeM, Orochepsl);

AKTUBHOE HEIPUATHE JEUCTBUM, NMPUHOCAIIUX BpEJ OKPYKAIOLIEH NMPUPOIHOM Cpene, yMEHHUE
MIPOTHO3UPOBATh HEOJATONPUATHBIE SKOJOTMYECKHE ITOCIEACTBUS MPEANPUHUMAEMBIX JEUCTBUI M
MpeoTBpaLIaTh UX;
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HaJIMYUE Pa3BUTOTO HKOJIOTMYECKOTO MBILIUIEHHS, OSKOJOTMYECKOHW KYJIbTYpBI, OIIBITA
JESTEIIBHOCTH 3KOJOTUYECKON HAIIPaBJICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS MMM B ITO3HABATEIIBHOM,
KOMMYHHMKaTUBHOM U COLIMAJIbHOW MPAKTUKE, TOTOBHOCTH K YYaCTHIO B MMPAKTUYECKOU JEATEIbHOCTH
9KOJIOTMYECKOH HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

C(OPMHUPOBAHHOCTE MHMPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS
HAaYKHU U OOIECTBEHHOH NPAKTUKU, OCHOBAHHOIO HA AMAJIOre KYyJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO
CBOETO MECTa B IOJIUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHUE S3BIKOBOM M YMUTATEJIBCKOM KYJIBTYPbl Kak CpPEICTBA B3aMMOJECHCTBHS
MEXy JIFOJIbMU U TIO3HAHUS MUPA;

NMOHMMaHue crenuukn OHONOTMM Kak HayKd, OCO3HaHHsA €€ poiaun B (HOPMUPOBAHHU
palMOHAIBHOIO HAyYHOI'O MBIIIJIEHUS, CO3AaHNU LIEJIOCTHOrO NPEACTABICHUs 00 OKpYXKaloIIeM MUpE
KaK O €IUMHCTBE IPHUPOJbI, YEIOBEKAa M OOIIECTBAa, B MO3HAHWU NPUPOJHBIX 3aKOHOMEPHOCTEH H
peleHry IpobaeM COXpaHeHHs IPUPOTHOTO PABHOBECHUS;

yOexIEHHOCTh B 3HAYMMOCTH OMOJIOTMHU Il COBPEMEHHOMN LUBHIIM3ALMK: 00€CIIeYeHUsI HOBOTO
YPOBHS pa3BUTUS MEAULMHBI, CO3/laHUE TEPCIEKTUBHBIX OHOTEXHOJOTHH, CIIOCOOHBIX pelaTh
pecypcHble TPOOJIEMBI Pa3BHTHsI UEJIOBEYECTBA, IIOMCKA IyTeH BBIXOJAA M3  TIJI00AIBHBIX
HKOJIOTUYECKUX MpobieM U obecreueHusl nepexofa K YCTOHYMBOMY Pa3BUTHIO, pallMOHAIBLHOMY
HCIOJIb30BAHUIO IIPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB XKU3HU;

3aWHTEPECOBAHHOCTh B IIOJIyY€HHUM OMOJIOTMYECKUX 3HAHUM B LENAX MOBBIIIEHUS OOLIeH
KYJIbTYypbl, €CTECTBEHHO-HAyYHOH TPAMOTHOCTH, KaK COCTaBHOW 4YacTH  (DYHKIIMOHAIBHOM
IpaMOTHOCTH 0Oydaroumxcs, popMupyemMon npu u3y4eHnu OnoIorumy;

MIOHMMAaHUE CYLIIHOCTH METOJOB TIO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HMCII0JIb30BaTh MOJIy4aeMble 3HAHU JUIs aHaIM3a U OObCHEHUS SBJICHUN OKPY>KaIOLIEero
MHUpa U HOPOUCXOASIIMX B HEM M3MEHEHHUH, yMEHME JelaTh OOOCHOBAaHHBIC 3aKJIIOUEHHUS HA OCHOBE
Hay4HbIX ()aKTOB U UMEIOIUXCS JAHHBIX C LEJIbIO NOJIYYEeHUsI JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIONIb30BaTh OMOJIOTMYECKHUE 3HAHUS JUIS PEILIeHus MpoodiaeM B
pEaJIbHBIX KU3HEHHBIX CUTYaLMsIX;

OCO3HAaHHE IIEHHOCTH HAy4YyHOW JEATEIbHOCTH, TOTOBHOCTb OCYILECTBIATH IPOCKTHYIO U
HCCIIEIOBATEIBCKYIO AESITEIBHOCTh MHANBUYaIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMOOOPa30BAHUIO, K AaKTUBHOMY
MOJTyYEHHIO HOBBIX 3HAaHUH MO0 OMOJIOTUU B COOTBETCTBUHU C KU3HEHHBIMHU OTPEOHOCTIMH.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yabTaThl OCBOEHHUs yueOHOro mpeamera «buONOTHS» BKIIOYAIOT:
3HaUMMble 1 (OPMHPOBAHUS ~ MHUPOBO33PEHUS  OOYYAIOUIUXCS  MEKIUCHUILIMHAPHBIC
(MexXTpenMeTHbIe) O0IeHaAyYHbIE MOHSATHS, OTPAKAIOIIUE IEJOCTHOCTh HAYYHOW KapTUHBI MUpPA U
cnenuduKy METOJOB TO3HAHMSI, HCIOJIb3YEeMbIX B E€CTECTBEHHBIX HayKaxX (BEIIECTBO, HIHEPTHUS,
SIBIIGHUE, MPOIIECC, CUCTeMa, Hay4YHbIH (haKT, MPUHIUI, THUIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCcleIoBaHue, HaOIOJIEHUEe, H3MEpeHue, OSKCIEPUMEHT M Jpyrue); YHUBEpcallbHble y4yeOHbIE
neicTBus (No3HaBaTeNbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIE), oOecreunBaronme HopMupoBaHue
(GYHKIIMOHATBFHONM TPaMOTHOCTH W COIMAJIBHONW KOMIETEHIIMH OOYYaroIIMXCs; CIIOCOOHOCTH
00y4aroluXcsl HCIOIb30BaTh OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MHUPOBO33PEHUYECKUE 3HAHUS U
YHUBEpCaIbHBIC YUeOHBIC JEHCTBUS B MIO3HABATEIFHON U COIMATLHON MPAKTHKE.

B pesynbrare usydeHus OMOJIOTHUN Ha YPOBHE CpeaHETO 00IIero oopa3oBaHus y 00y4yaronierocs
OynyT chOopMHpPOBaHBI TTO3HABATEIIbHBIC YHUBEPCAIbHBIC YUYEOHBIC NEHUCTBHS, KOMMYHHUKATHUBHBIC
yYHHUBEpCAIbHBIC YIeOHbIE NEHCTBUS, PETYISATUBHBIE YHUBEPCAbHbIE YUeOHbIC ACHCTBUS, COBMECTHAS
NEeATEIbHOCTD.
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MeTtanpeaMeTHble pe3yabTaThl OCBOSHUS MPOTPaMMbl CPETHETO O0IIero 00pa3oBaHus AOKHEI
OTpaXkaTh:

OBiajieHne YHUBEPCAJbHBIMHU Y4eOHBIMU MO3HABATEIbHBIMU JICHCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHE IeHCTBHUS:

CaMOCTOSITENTLHO ~ (OPMYITUPOBATh W  aAKTyaM3MpOBaTh TNpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BaTh MPH OCBOCHHM 3HAHWN MPUEMBI JIOTHYECKOTO MBIIUICHUS (aHAIM3a, CUHTE3a,
CpaBHEHUs, KiacCU(UKaAIUU, 0000IIEHNs), paCKPbIBaTh CMBICII OMOJIOTHYECKUX TMOHATUN (BBIICIATH
WX XapaKTepHbIC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMHU MOHSATHSIMHU);

OTIpEAEIATh eI AeSITeNbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUH UX JTOCTHXKEHUS, COOTHOCUTH
PE3YNBTAThI JESTEIILHOCTH C TTOCTABIICHHBIMHU IEJISIMH;

UCIIOJIb30BaTh OMOJIOTHYECKHUE MOHITUS JUIsl 00BACHEHUS (PAKTOB U SBJICHUI KUBOM PUPOIBL;

CTPOUTH JIOTUYECKUE pPAcCyXIeHUs (MHAYKTUBHBIC, NEIyKTHBHbIC, N0 AHAJIOTUH), BBISBISATH
3aKOHOMEPHOCTH U TMPOTHBOPEYUS B PacCMaTPUBAEMbIX SIBICHUSIX, (OPMYIUPOBATH BBIBOJLI U
3aKJTFOUCHUS,

MPUMEHSITh CXEMHO-MOJICJIbHBIE CPEJICTBAa JJsl TMPEACTABICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIEHUH B U3Y4aeMbIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUYUM PA3HOTO pPOJa,
BBISIBJICHHBIX B PA3JIUYHBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

pa3pabareiBaTh IUIAH PEHICHHS TPOOJEMBbI ¢ y4ETOM aHaIN3a WMEIOIIUXCS MATepUATBHBIX U
HeMaTepuaIbHBIX PECypPCOB;

BHOCUTh KOPPEKTHBBI B JCATCIBHOCTH, OIICHHBATh COOTBETCTBHE PE3YJbTATOB IICIISIM,
OLICHUBATh PUCKU MOCIEICTBUMN AEITEIbHOCTH;

KOOPJIWHUPOBAaTh W  BBHINOJNHATH PabOTy B  YCIOBHUSAX PEAbHOTO, BHUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIIJICHHUE ITPH PEIICHUH )KU3HECHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHA:

BIIQJICTh HABBIKAMHU y4eOHO-UCCIICJIOBATEILCKONH ¥ TPOCKTHOW JCSATCIbHOCTH, HABBIKAMU
paspeiieHuss mpoOsieM, CHOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB
pEIICHUS TPAKTUIECKUX 3a71a49, IPUMEHEHHUIO PA3IMUYHBIX METOJIOB ITO3HAHUS;

WCIOJIb30BaTh Pa3lIMYHBIE BHJBI JCSITCILHOCTH IO TIOJYyYSHUIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U MPUMEHEHHIO B YU4COHBIX CHTYAIIHSIX, B TOM YHCIIE PU CO3aHUN
y4eOHBIX U COIIMATBHBIX TTPOEKTOB;

dbopMUpOBaTh HAYYHBIA THIT MBINUICHUS, BJIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMHU
MOHATHSIMH U METOJIaMU;

CTaBUTb MU (POPMYJIHMPOBATH COOCTBEHHBIE 3aJadyd B O0Opa30BATEIBHOM NEATEIBHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISIBJISTH PUYUHHO-CIICJICTBCHHBIC CBSI3U M aKTYyaJIM3UPOBATh 33J1ady, BBIJBUTATH THIIOTE3Y €&
pellleHrs, HaXOAUTh apryMEHTBHI Ui TOKa3aTelbCTBA CBOMX YTBEPXKACHUMU, 3aJaBaTh MapaMeTphl U
KPUTEPHUU PEIICHUS;

aHAJIM3UPOBATh MOJYYCHHBIE B XOJI€ PEIICHUS 3a7aud pe3yabTaThl, KPUTHUECKU OICHUBATh MX
JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;

JlaBaTh OIIEHKY HOBBIM CUTYAIIUSIM, OLICHUBATh IPHOOPETEHHBIN OTIBIT;

OCYIIIECTBIIATH IEJICHANPABICHHBI TIOWCK TIEpeHOCa CPEJCTB W CIOCOOOB JICHCTBUSA B
pohecCHOHATBEHYIO CPey;

YMETh NMePESHOCUTH 3HAHUS B TTO3HABATEIIBHYIO U MIPAKTHUYECKYIO 00JIACTH KHU3HEACITCILHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIC UJICH, TIPEIaraTh OPUTHHAILHBIC TIOIXO0/IbI U PEIICHUS, CTABUTH MTPOOIEMBI 1
3a/1a4d, JOIMYCKAIOIINE allbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ undopmaiueii:
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OPHEHTUPOBATHCS B PA3IMUHBIX UCTOYHUKAX MH(OpMAIMK (TEKCTE Y4eOHOro mocoodus, Hay4HoO-
HOMNYJISAPHOI TuTepaType, OMOIOTNYECKHUX CIIOBAPSAX U CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX,
B MHTEpHETE), aHAM3UPOBATh HHPOPMALIMIO PA3TMYHBIX BUIOB U (POPM MpeCTaBICHHS, KPUTHIECKU
OLIEHUBATh €€ I0OCTOBEPHOCTh M HEIIPOTUBOPEUUBOCTb;

(dbopMynIHpoOBaTh 3ampoChl M MPHUMEHATh pa3IMyHble METOJIbl MpPH TOHUCKE U OTOOpe
Ouosiornyeckoil nHpopmManuy, HEOOXOIUMOH JUIsl BBIIOIHEHUS YUeOHbIX 3a1a4;

npuoOpeTaTs  OMBIT  HCIONB30BaHUA  HMH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX — TEXHOJIOTHH,
COBEPILLIEHCTBOBATh KYJIbTYpY aKTUBHOI'O UCIIOJIb30BAHUS PA3JIMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTHMAJbHYIO  (GOpMYy  TPEACTaBICHUS  OHOJIOTMYECKOU
nHpopMmanuu (cxemsl, TpaduKu, JUarpaMMbl, TaOJIUIIBI, PUCYHKH U JPYTOe);

UCIOJB30BaTh HAYYHBIH S3BIK B KadecTBE CpeAcTBa mpu pabore ¢  OHOJIOTHYECKON
uHpopMalMel: MPUMEHATh XUMHUYECKHe, (U3MuecKue U MaTeMaTH4eCKUe 3HAKM U CHUMBOJIBI,
dopmynbl, abOpeBuaTypy, HOMEHKJIATypy, HCIOJb30BaTh W  NpeoOpa3oBbIBaTH  3HAKOBO-
CHUMBOJIMYECKHE CPECTBA HATJISAHOCTH;

BJIaJIeTh HABBIKAMM PACIO3HABaHMs M 3aLUThl MH(OPMaIMK, HHPOPMALIMOHHON 0€30macHOCTH
JMYHOCTH.

OgJajieHne YyHUBePCAJbHBIMH KOMMYHHKATHBHBIMH /1eiCTBUSIMM:

1) o0menue:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCEeX c(epax KHU3HH, aKTHBHO y4acTBOBATh B JUAJIOTE WJIH
JMCKYCCHM TI0 CYLIECTBY 0OCYKAaeMoil TeMbl (YMEHME 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh CYXIECHUS
OTHOCHUTEIIFHO BBINIOJHEHUS TIpejiaraeMoil 3ajadd, y4YUTHIBATh HMHTEPEChl M COTJIACOBAHHOCTH
MNO3ULMK APYIUX YYACTHUKOB JUAJIOra UM JUCKYCCUH);

pacrio3HaBaTh HeBepOaJbHBIE CPEACTBA OOIIEHUS, OHUMATh 3HAYEHUE COLMAIBHBIX 3HAKOB,
IPENOChIIIOK BO3HUKHOBEHHMS! KOH(IMKTHBIX CHUTyallMid, yMEThb CMAr4aTb KOHQUIMKTBI U BECTH
MIEPErOBOPHI;

BJIAJIeTh Pa3IMYHBIMU CIIOCOOaMU OOIIEHUS M B3aUMOJICHCTBUS, IOHUMATh HAMEPEHUs IPYTux
JIOACH, TPOSBIATH YBKUTEIBHOE OTHOIIEHHE K COOCCEHHKY M B KOPPEKTHOH (opme
(bopMyIMpOBATH CBOU BO3PAXKEHHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJ/ICTB.

2) coBMeCTHAsI IeSITeJIbHOCTD:

MOHMMAaTh W HWCIOJB30BAaTh TPEUMYIIECTBA KOMAHJHOW W WHAMBHIyalTbHOH pabOTHI mpH
peleHn OUOJIOTHYecKoi mpobeMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHHS TPYIIOBBIX (HOPM
B3alMOJICHCTBUS NP peUIeHNH yueOHO! 3a/1auH;

BbIOMPAaTh TEMAaTHUKy M METO/bl COBMECTHBIX JEHCTBHH C y4€ToM OOLIMX HMHTEPECOB U
BO3MOYKHOCTEH Ka)KIO0TO WieHA KOJUIEKTHBA;

IIPUHUMATD 1I€JM COBMECTHOM JIETETbHOCTH, OPTaHU30BBIBATh U KOOPAWHUPOBATh JICHCTBUSA 110
€€ JOCTHKECHMIO: COCTAaBIATH IUIAH JICWCTBMM, pacHpencsaTh POJM C YY4ETOM MHEHUN YYaCTHUKOB,
00CyX/1aTh pe3yabTaTbl COBMECTHOU PalbOTHI;

OILIEHUBATh Ka4eCTBO CBOETO BKJIAJa W KaXKIOTO YYaCTHHKA KOMAaHIbI B OOLIMI pe3ynbTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

mpeuiarath HOBBIE TPOEKTHI, OICHWBATH HJEH C TIO3WIMU HOBU3HBI, OPHTHHAIBHOCTH,
MPAaKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TIO3UTUBHOE CTPATETHYECKOE TMOBEACHUE B PA3IUYHBIX CHTYAIHSAX, MPOSBISTH
TBOPYECTBO U BOOOpakeHUE, OBITh MHUIIUATHBHBIM.

OgJajienne YHUBEPCAJIbLHBIMH PEryJIATHBHBIMH 1eiCTBUSIMH:

1) camoopranu3amnus:

WCTIOJIH30BATh OMOJIOTHYECKHIE 3HAHUS [UTS BBISIBJICHUS MTPOOJIEM U UX PEIICHHS B )KU3HEHHBIX U
y4EOHBIX CUTYyalLlUsX;
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BbIOMpAaTh Ha OCHOBE OHMOJOIMYECKMX 3HAHHWH 1IEJEeBBIE M CMBICIOBBIE YCTAHOBKH B CBOMX
NEUCTBUSX M IIOCTYNKax II0 OTHOIIEHUIO K JKUBOM IPUPOAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYKaIOIIUX;

CaMOCTOSITEJILHO OCYILECTBIIATh [T03HABATEIbHYIO AEATEIbHOCTb, BBISIBIATH IPOOJIEMbI, CTAaBUTh

1 GOpPMyYIHUPOBaTH COOCTBEHHBIE 33/1a4H B 00pa30BaTEIbHON ACATEIBHOCTH U )KU3HEHHBIX CUTYaIHAX;
CaMOCTOSITEJIbHO COCTABJIATh IJIaH peIleHHs] MPoOJIeMbl ¢ yUETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOYTCHUN;

JlaBaTh OLIEHKY HOBBIM CHUTYalLHsM;

pacipsaTh paMKU y4eOHOI0 IpeIMeTa Ha OCHOBE JINYHBIX MTPEANIOUYTEHU;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PELLICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHHUIO U MPOSBICHHUIO IIMPOKOH 3PYyAMLUH B Pa3HBIX 00JacTIX
3HAHUH, IOCTOSIHHO IOBBIIIATH CBOM 00Pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HABbIKAMU I103HABATEIbHOW PEQIIEKCMM KAaK OCO3HAHHUS COBEPILAEMBIX JACUCTBUN U
MBICIMTENIbHBIX IPOLIECCOB, UX PE3yJIbTATOB M OCHOBAHWM, UCIOJIB30BaTh NMPUEMBI peduieKcuu Ais
OLIEHKH CHUTYyalluH, BbIOOpa BEPHOI'O PEILICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELICHUS 10 UX CHIKEHUIO;

IIPUHUMATh MOTUBBI U ApIYMEHTHI IPYTUX IIPU AHAJIN3€E PE3yJIbTaTOB ACSITEIbHOCTH;

3) npuHsiTHE Ce0sI U IPYTHX:

IIPUHUMATD ce0sl, TIOHUMasi CBOM HEJOCTATKU U JIOCTOUHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPU aHAIM3€E PE3YNbTaTOB ACATEIbHOCTH;

MIPU3HABaTh CBOE MIPABO U IPABO APYTUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C O3ULIUH JIPYTOro YeloBeKa.

HNPEIMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3ynbTaThl OCBOEHMsI COJEp:KaHUs ydeOHoro mnpeamera «buomorus» Ha
yriyOJIEHHOM YPOBHE OpPUEHTHPOBAaHBI Ha obecrneueHue MNpoUIBHOTO O0ydYeHHUsS OO0ydaroIIXCs
O6uosiornu. OHM BKIIIOYAIOT: CHEHU(pHUECKUE 51 OMOJIOTUU HAaydHbIe 3HAHUS, YMEHHS M CIIOCOOBI
NEHCTBUI IO OCBOEHMIO, MHTEPIPETAllMd U MNpeoOpa3oBaHUIO 3HAHWW, BHJIbI JAEATEIBHOCTU I10
MOJyYEHHUIO HOBBIX 3HAHUU M UX NPUMEHEHHIO B Pa3IMYHBIX Y4YeOHBIX, a Takke B peaJbHbIX
KU3HEHHBIX cuTyalusx. [IpenmeTHbie pe3yabTaTsl IPEICTABICHBI 110 TOAAM U3YUYEHHUS.

[IpeameTHBIe pe3ynbTaThl OCBOEHUs yueOHoro mnpeamera «buomnorus» B 10 Kiacce NOMKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MecTe M pPOJU OHUOJIOTUM B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHPOBAHUM €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B MO3HAHWU 3aKOHOB NPUPOJIbl U PEIICHUU
pobJeM PaLMOHATIBHOIO MPHPOJIONONB30BAaHUS, O BKJIA/E€ POCCUHCKUX M 3apyOSKHBIX YYEHBIX B
pa3BuTHE OMOJIOTUH;

BJIaJICHUE CUCTEMOIl OWONOTMYECKUX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIOJAraromme
OMOJIOrMYecKHe TEPMHMHBI M TOHATUS (KU3Hb, KIETKAa, OpraHu3M, MeTa0dOoJu3M, TOMEOoCTas,
CaMOpPETYJIALIAS, CAMOBOCIPOM3BEJIEHUE, HACJIEICTBEHHOCTh, W3MEHUMBOCTb, POCT U pPAa3BUTHUE),
ounonornueckue teopun (knetounas teopus T. llIBanna, M. Illnetinena, P. BupxoBa, XxpoMmocoMmHast
Teopusi HaciencTBeHHocTH T. Moprana), yuenus (H. V. BaBuioBa — o neHtpax MHOrooOpasus u
MIPOUCXOXKACHUS KYJIbTYPHBIX DPACTEHHUI), 3aKOHBI (€IMHOOOpa3Hsi MOTOMKOB IEPBOrO MOKOJIEHUS,
pacIleIIeHHs], YUCTOThl FaMeT, HE3aBUCUMOTr0 HacienoBaHus I'. MeHnnaens, roMoJI0rH4eckux psioB B
HacyencTBeHHoW n3mMenunBocty H. V. BaBunosa), mpuHIUIIBI (KOMIIJIEMEHTapHOCTH );

BJIaJICHME OCHOBHBIMH METOJaMM HAy4YHOTO TIIO3HAHHs, HUCMONb3yeMbIX B OHOJIOIMYECKHX
HCCIIETOBaHMX KUBBIX O0BEKTOB (OMHCAHNE, U3MEPEHHE, HAOII0/IEHUE, SKCTIEPUMEHT);
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YMEHHE BBIJICNATH CYIIECTBEHHbIE IPU3HAKU: BHUPYCOB, KIETOK IPOKAPUOT M JYKAPHUOT,
OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hcie OakTepuid, rpuOOB, pacTeHHH,
KUBOTHBIX M YEJIOBEKA, CTPOCHUS OpPraHOB M CUCTEM OPIraHOB PACTEHMi, >KMBOTHBIX, YEJIOBEKA,
IIPOLIECCOB JKU3HEIEATENBHOCTH, MPOTEKAOIIUX B OPraHM3Max pPacTEHUH, KUBOTHBIX M 4YEJIOBEKA,
OMOJIOTHYECKUX MPOIECCOB: OOMeHa BemiecTB (MeTaOoMu3M), MpEeBpallleHUsT YHEPTuu, OpOKeHUS,
aBTOTPO(HOr0 M IreTepoTpPOPHOro TUIOB IUTAHUS, (OTOCHHTE3a M XEMOCHUHTE3a, MUTO3a, Meio3a,
raMeToreHes3a, SMOpPHOreHe3a, MOCTAMOPHOHAIBLHOTO Pa3BUTHS, Pa3MHOKEHHUS, WHAWBUIYAILHOTO
pa3BUTHs OpraHn3Ma (OHTOI'€He3a), B3aUMOIEHCTBHSI F€HOB, FeTePO3HCca, UCKYCCTBEHHOIO 0TO0Pa;

YMEHHE YCTAHABIMBATH B3aMMOCBSI3M MEXAY OpraHOMJaMH KIETKH M UX (QYHKIHSIMH,
CTPOEHUEM KJIETOK Pa3HbIX TKaHEH M MX (QYHKUUAMH, MEXIy OpraHaMM M CUCTEMaMU OpPraHOB y
pacTeHuil, JKUBOTHBIX M YEJIOBEKA M MX (PYHKIUSAMH, MEXKIy CUCTEMaMU OPraHOB U UX (DYHKIUSAMH,
MEXJy 3TaaMM OOMEHa BELIECTB, dTalaMU KJIETOYHOI'O LMKJA M KU3HEHHBIX LIUKJIOB OPraHU3MOB,
3TanamMu SMOPHOHAIBHOTO Pa3BUTHS, TEHOTUIOM U (heHOTUHOM, (HEeHOTUIIOM U (PaKTOpaMu Cpeibl
o0uTaHus;

YMEHHME BBIIBJIATH OTIUYMUTEIbHBIC IIPU3HAKM JKMBBIX CHUCTEM, B TOM 4YHCIE PACTCHHH,
KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIIONb30BaTh COOTBETCTBYIOLIUE AapryMEHThbI, OMOJOTMYECKYI0 TEPMHUHOJIOTHUIO U
CUMBOJIMKY JUJISl I0KA3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIIIL;

yYMEHHE peliaTb OMOJIOrMYECKHE 3aJayd, BBIBISATb INPUYUHHO-CIIEICTBEHHBIE CBSI3U MEXAY
UCCIIelyeMbIMH OMOJIOTHYECKMMHU IIPOLECCaMU U SBJICHHUSMHU, JelaThb BBIBOABI M IPOrHO3bl HA
OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIOJIHATH JJAOOpaTOpHBIE U MPaKTUUECKUE paboThl, COOII0AATh MTpaBuiia Ipu padoTe ¢
y4eOHBIM U J1a00paTOpHBIM 000PYIOBAHUEM;

YMEHHUE BbIIBUr'aTh TUIIOTE3bl, IPOBEPATh UX IKCHEPUMEHTAIBHBIMU CPEICTBaMH, (HOPMYIUPYs
1L[eJ1b UCCIIEI0BAaHUS, AHAJIM3UPOBATh MTOJIyYEHHBIE PE3YJIbTAThl U AEJaTh BbIBOIBL;

YMEHHE Yy4YacTBOBaTh B Y4eOHO-HCCIIEJOBATENIbCKOM paboTe 1Mo OHOJOrMM, SKOJIOTUU U
MEIMIMHE, MPOBOJMMOM Ha 0a3e UIIKOJBHBIX Hay4YHbIX OOLIECTB, M MYOJIMYHO MPENCTaBIATh
MOJTyYEeHHBIE PE3Yy/IbTaThl HA YUYEHUUYECKUX KOH(EPEeHIUX;

YMEHHUE OIICHWBATh STHUECKUE ACIEKThl COBPEMEHHBIX HCCIEIOBaHUN B 00JacTH OMOJOTHM M
MEIUIUHBI (KIOHUPOBAHUE, UCKYCCTBEHHOE OIJIOJOTBOPEHHE, HANpPABICHHOE W3MEHEHHE IreHoMa M
CO3/1aHH€ TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BbIOOp Oyayuield mnpodeccuoHadbHOM NEsTETbHOCTH B
o0nacTh OMOJIOTHH, MEIWLMHBI, OMOTEXHOJOTUHM, BETEPUHAPHUM, CEJIbCKOTO XO3AHUCTBA, MHILEBOM
MPOMBIIIICHHOCTH, YIIIyOJsiTh NMO3HABATENbHBIM HMHTEpEC, HalpaBlIEHHBIH Ha OCO3HAHHBIM BBIOOD
COOTBETCTBYIOIIEH MNpodeccud U MPOJOJIKEHHE OMOJIOrMYecKOro o0pa3oBaHHsS B OpraHU3aLUAX
cpeaHero npoQecCuoHaNbHOIO U BBICILIET0 00pa30BaHUsI.

[IpeameTHBIe pe3ynbTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» B 11 Kaacce NOMKHBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHUH O MECTE€ W POJIU OMOJIOTMH B CHUCTEME €CTECTBEHHBIX HayK, B
(opMHPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MHpA, B TIO3HAHUU 3aKOHOB MPUPOJIBI U
pEIIEHNH 3KOJOTHYECKHX MPOOJIEeM YelOBEYECTBa, a TaKKE B PEIIEHHH BOMPOCOB PallMOHAIBLHOTO
IPUPOJIONIONB30BaHNUA, U B (POPMHPOBAHUU LEHHOCTHOTO OTHOIIEHHS K TMpHpoJe, OOIIEeCTBY,
YEJIOBEKY, O BKJIaJIe POCCUMCKUX U 3apYOC)KHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH;

YMEHHE BIAJIeTh CHUCTEMON OHOJIOTHYECKUX 3HaHUI, KOTOpas BKIIOYAET ONpEIeNeHHUs u
MMOHMMAaHHE CYIIHOCTH OCHOBOIIOJIAratoNINX OMOJIOTUYECKUX TEPMHHOB M MOHATHUH (B, 3KOCHCTEMA,
6uocdepa), O6uosornueckue Teopuu (3BomOIMOHHAs Teopuss Y. JlapBuHA, CHHTETHYECKas TEOPHs
sBoonnn), yueHus (A. H. CeBeprioBa — 0 myTsX U HampaBieHUsX sBomonuu, B.M. Bepuanckoro — o
o6uocdepe), 3akoHbl (reHeruueckoro pasHoBecus Jx. Xapau u B. BaitnOepra, 3apoablimieBoro
cxoacrBa K. M. bapa), npaBuna (munumyma lO. JIubuxa, skosornyeckoil mupaMuibl SHEPTUn),
runotessl (runote3a «mupa PHK» V. I'unbepra);
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YyMEHUE BIAJETh OCHOBHBIMM METOJaMHM HAyYHOTO I[IO3HAHMS, MCIOJIb3YEeMbIMU B
OMOJIOTMYECKHUX MCCIETOBAHUIX JKUBBIX OOBEKTOB M IKOCHCTEM (OMHCAaHUE, U3MEpEHHe, HaOII0eHHE,
9KCIIEPUMEHT), ClIOCO0aMU BBISIBJICHHS U OIICHKH aHTPOIIOTEHHBIX U3MEHEHUH B TIPUPO/IE;

YMEHHE BBIJCNATh CYIIECTBEHHbIE MPU3HAKU: BHJIOB, OMOT€OIIEHO30B, SKOCHCTEM U Onochepsl,
CTaOMIIM3UPYIOIIETO, JBMXKYILETO M Pa3pbIBAIOLIETO €CTECTBEHHOTO OTOOpa, aUIONaTPUYECKOro H
CUMIIATPUYECKOT0 BHI000Pa30BaHUS, BIUSHUS ABIKYIIUX CHJI SBOJIIOIUHM HAa TeHO(OH MOMYJISINH,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cCpele OOWTaHUs, YepelIOBaHUs HANPABICHUN HBOIIOINH,
KpYroBOpOTa BEUIECTB U MOTOKA SHEPTUHU B IKOCUCTEMAX;

YMEHUE YCTaHABIMBATb B3aMMOCBS3M MEXIY IMPOIECCAMU SBOJIOLUU, JBIXKYIIUMHU CUJIAMU
aHTPONOreHe3a, KOMIIOHEHTAMU Pa3IMYHbIX 9KOCUCTEM U MPUCTOCOOICHUSIMHI K HUM OpraHU3MOB;

YMEHUE BBISBJISATh OTJIUYUTEIbHBIC MPU3HAKU >KUBBIX CHUCTEM, MPUCIIOCOOJIEHHOCTh BUJOB K
cpene oOuTaHus, abMOTHYECKUX U OMOTHYECKUX KOMIIOHEHTOB YKOCHCTEM, B3aUMOCBS3€i OpraHu3MoB
B COO0IIIECTBAX, AHTPOITOTEHHBIX U3MEHEHUH B 9KOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE WCIIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OHOJOTHYECKYI) TEPMUHOJOTHUIO H
CUMBOJIMKY JUIsl JOKA3aTeJIbCTBA POJICTBA OPraHU3MOB Pa3HBIX CHCTEMAaTHUYECKUX TPYII, B3aUMOCBSI3H
OpraHM3MOB M cpeibl OOWTaHUS, €IWHCTBA YENOBEYECKHX pac, HEOOXOIWMOCTH COXpPaHEHHS
MHOT000pPAa3us BUIOB U 3KOCHUCTEM KaK YCIOBHS COCYIIECTBOBAHUS MPUPOIBI U Y€JIOBEUECTRA;

YMEHHE peliarb OUOJOrHMYecKHUe 3a/ayd, BBISIBISITH HMPUYUHHO-CIEICTBEHHBIE CBSI3U MEXKIY
HCCIIEAYyeMbIMUA OHOJIOTUYECKUMH TPOIECCaMU M SBJICHHUSIMH, JI€JaTh BBIBOJBI U TPOTHO3BI HA
OCHOBaHUU TMOJYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIITOJHATH JJA0OPATOPHBIE U IPAKTHYECKHE pabOThI, COOII0IATh MpaBUiia Ipu padboTe ¢
y4eOHBIM U JIa0OopaTOPHBIM 000PYAOBaHUEM;

YMEHHE BBIIBUTATh TUIIOTE3bI, IPOBEPSITh UX IKCIICPUMEHTAILHBIMEA CPEIICTBAMU, (POPMYIUPYS
1[eJTb UCCIIeIOBAHUS, AHATTU3UPOBATH MOJIyYEHHBIE PE3YIbTaThl U JA€NaTh BBIBOIBL;

YMEHHE Yy4YacTBOBaTh B Yy4e€OHO-HCCIIEIOBATEIHCKOW paboTe 1O OHOJIOTHH, DKOJIOTHH H
MEIHIIMHE, MPOBOJMMOM Ha 0a3e UIIKOJBHBIX HAYYHBIX OOLIECTB, W MYOJMYHO MPEICTABIAThH
MOJTyYCHHBIC PE3YJIbTAThI HA YYCHUYCCKUX KOHPEPEHIINSX;

YMEHHE OIEHUBATh THIOTE3bl U TEOPUHU O MPOUCXOKICHUH >KU3HH, YEIOBEKA M YEJIOBEUECKUX
pac, o MpUYMHAX, TOCIEACTBUAX U CI0c00ax MpeAoTBpalleHus Iio00albHbIX H3MEHEHUH B 6uocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymymielt mpodeccHOHaNbHON ACSATENHHOCTH B
oOnacTu OWOJIOTHH, DKOJOTHH, MPUPOJONOIB30BAHUS, MEIUIIUHBI, OMOTEXHOJOTHH, TICHUXOJIOTHH,
BETEPUHAPUU, CEIbCKOTO XO3SHCTBA, MHIIEBONH MPOMBIIUIEHHOCTH, YIIIYONSTh IO3HABATEIbHBIN
WHTEpEC, HaIpaBJIEHHBI Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIICH MpPOGECcCHru W MPOJIOJDKEHUE
OMOJIOTMYECKOr0 O00pa30BaHHUS B OpraHU3alUAX CPEAHEr0 MPO(ECCHOHATBFHOTO U BBICIIETO
oOpazoBaHus.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrpoabusie | IIpakTnueckue
NPOrpaMMblI Bcero o0Opa3oBare/ibHbIe
padoThI padoThI pecypenI
1 buonorus xak Hayka
2 JKuBbIe cuCcTEMBI B X U3yUCHHE
3 buonorus kierku 0.5
4 XHUMHYECKask OpraHu3anus KIETKN 10 1
) Crpoenne u QyHKIIH KICTKH 8
5 OOMeH BemecTB U NPEBpaIeHHE YHEPTUU B 9 1
KJIETKE
5 Hacnencrennas ungopmanus u 9 05
peanu3arys e€ B KJIeTKe
8 JKU3HEHHBIN UK KISTKA 6 1
9 CrpoeHue 1 pyHKLIMK OPraHU3MOB 17 1.5
10 Pa3mHOX€EHME U pa3BUTHE OPraHU3MOB 8 1.5
1 I'eneTrka — HayKa 0 HAaCJIEACTBEHHOCTH U 5 05
M3MEHYHUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUMBOCTH 6 1
14 I'enernka yenoseka 3 0.5
15 Cenekiust OpraHU3MOB 4 1
16 buotexHonorusa u cuHTETHYECKask OMOJIOTUs 4
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17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME

102

13
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11 KIIACC

KosimyecTBo yacoB DJIEeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Konrpoabubie | IIpakruyeckue
MPOrpamMMbl Bcero o0Opa3oBaTe/ibHbIe
padoThI padoThI
pecypchl
1 3apoxIeHue U pa3BUTUE FBOJIIOLMOHHBIX 4
NPEACTaBICHUN B OMOIOTUH
MuKkpo3BOIIOIUS U €€ pe3ylIbTaThl 14 2
MaxpodBOIIOIHS U €€ pe3yJIbTaThl 6
[TpoucxoxxaeHue U pa3BUTUE KU3HU HA
4 P 8 P 15 15
3emiie
5} [IpoucxoxaeHue yeaoBeKka — aHTPOTIOTEHE3 10 1
DKOJIOTHSI — HayKa O B3aMMOOTHOIICHHSIX
6 OpPraHU3MOB U HaJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollen cpenou
7 Opranusmsl U cpefa OOuTaHus 9 1.5
8 DKOJIOTHS BUAOB U MOMYJISIIHA 9 0.5
DKosorus cooOIecTB. DKOJIOTHIECKUE
9 H 12 0.5
CHCTEMBI
10 buocdepa — rirodbanpHas 3KocucTeMa 6
11 UYenoBek U OKpyrKarolas cpeja 6
12 PesepBHOE Bpemst 8
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHnTpoabHbIe
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/IbHbIE

pecypchbl

Bbuonorus xak KOMIUIEKCHAsI HayKa U KaK
4acTb COBPEMEHHOT0 00I11eCcTBa

JKuBrle cucTEMBI U X CBOMCTBA

ypOBHeBaﬂ OopraHu3anus )XUBbIX CUCTCM

Hcropus OTKpBITUS U U3YYEHHUS KIETKH.
Knerounas teopus

Metoasl MOJIEKYJIIPHON U KJIETOYHOU
ounonoruu. [IpakTudeckas padora
«M3ydeHne MeToI0B KJIETOUHON OMOJIOTUN
(xpomarorpadus, 5ekTpodopes,
muddepeHranbHOe HEHTPUPYTUPOBAHUE,
[T1IP)»

0.5

XUMHUYECKUN COCTaB KIETKNA

MI/IHepaIII)HI)IC BE€IICCTBA KJIICTKH, UX
Onosiorunyueckas POJib

Opranudeckre BeeCTBa KIETKH — OEJKH.

JlabopaTtopHas pabota «OOHapyKeHHE
OEIKOB C TOMOIIIbIO Ka4eCTBEHHBIX
peaKuuii»

0.5

CsoiicTBa, kiaccupukanus u GyHKIIIU
0enKoB
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OpFaHI/I‘-IeCKI/Ie B€IICCTBA KJICTKHU —

10
YTIIEBOJBI

1 Opranudeckue BEIECTBA KIETKU —

JIUIIUIBI
Hykneunossie kucnorsl. [IHK u PHK.

12 JIaGoparopHas pabota «MccnenoBanue 05
HYKJICHHOBBIX KHCJIOT, BBIJCJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB)

13 Crpoenue u pynkuuu AT®. JIpyrue
nykieosunrpudocdarsr (HTD)

14 CexBenuponanue JJTHK. Metosbl
TF€HOMUKH, TPAHCKPUITOMUKH, TPOTEOMUKH

15 MeToapl CTpYKTypHOH OHOJIOTHH

16 Tunel kierok. [Ipokapuornyeckas KieTka
CrpoeHne 3yKapuoTUYECKOM KIIETKH.

17 IIpakTryeckas pabota «/3yyeHnue cCBONCTB 0.5
KJICTOYHOIM MeMOpaHbI»

18 [ToBepxHOCTHBIN anmnapar KJIETKH
OnHoMeMOpaHHbIE OpPraHOUbI KJIETKH.

19 [IpakTnueckas padota «M3yuenune 05
JBUKEHMSI IUTOIIA3MbI B PACTUTEIBHBIX
KJIETKaX»

[TonryaBTOHOMHBIE OPTaHOUBI KIETKH:

20 MUTOXOH/IpUH, T1acTU bl JlabopaTopHast 05
pabota «/ccrnenoBanue miaasMoiansa u '
JIETIa3MOJIN3a B PACTUTEIBHBIX KIETKaX»

21 HemeMmOpanHbie opraHou/Ibl KIETKH
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22

Crpoenne u QpyHKIUH sapa

23

CpaBHHTENBbHAS XapaKTEPUCTHKA KIIETOK
sykapuort. JlabopaTopHas pabora
«M3yueHne cTpOeHUs KIETOK Pa3IMIHbIX
OpPTaHU3MOB»

0.5

24

AcCUMUIISITTAS U TUCCUMMJIISIIUS — JIBE
CTOpOHBI MeTabomu3Ma. Tumel oOMeHa
BemecTB. JlabopaTopHas padora
«M3yueHne KaTaJTuTHUYeCKON aKTUBHOCTH
(bepMeHTOB (Ha mpUMepe aMHIIa3bl HIIN
Kartasas3bl)»

25

depMeHTaTUBHBIN XapaKTep peakiuit
KJIETOYHOTO MeTabosm3ma. JlabopaTopHas
pabota «3yuenue hepMEHTATUBHOTO
paciuerieH s IepoKcuaa BOJA0poa B
PACTUTENBHBIX U dKUBOTHBIX KIETKAX)

0.5

26

benku-akTuBaTOpPHI U OETKU-UHTHOUTOPHI

27

ABTOTpOQHBIN THII 0OOMEHA BELIECTB

28

dorocuntes

29

Xemocunres. JlaboparopHas pabota
«CpaBHeHue npolieccoB GOTOCUHTE3A U
XEMOCHHTE3a

0.5

30

AHa’poOHbIe OpraHu3Mbl. Buibl 6poskeHust.
JlaGopatopnas pabota «CpaBHeHHE
MIPOIIECCOB OPOXKEHUS M ABIXaHUS

31

AspoOHBIE OpraHU3MbI. DTaIbl
HHEPreTHYECKOro oOMeHa

32

OHeprust MeMOpPaHHOTO I'PaJueHTa
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npoTtoHoB. Cunre3 AT®: pabota
npoToHHON AT®-cuHTa3bI

33 Peakiiuu maTpudHOTO CHHTE3a
34 Tpanckpunuus — Marpuussiii cuare3 PHK
35 Tpancnanms u €€ dTansl
36 KonupoBanue amuHokucnor. Posb
prubocoM B OMOCUHTE3E OenKa
37 Opranu3zaiys reHoMa y IpokapuoT u
9YKapHOT
38 MounekysipHbIe MEXaHH3MbI IKCIIPECCUN
T€HOB y 9YKapuoT
Bupycbl — BHeksIeTOUHBIE ()OPMBI KUZHU U
39 obnuratHeie napa3uThl. [IpakTrueckas 0.5
pabota «Co3nanne MOJEIH BUPYCa
40 BupycHrble 3a0051eBaHus YeTOBEKa,
KUBOTHBIX, PACTCHUI
41 Hanorexnonoruu B OMOJIOTUN U METUITUHE
42 JKW3HEeHHEBIN UK KIIETKH
43 Matpuunsnii cunte3 JJHK
Xpomocomel. JlTabopaTopnast pabota
44 «M3yueHne XxpoMOCOM Ha rOTOBBIX 0.5
MUKpOTIperiapaTax
45 JleneHue KIETKH — MHUTO3
Tumns! kneTok. KapnokuHes v IUTOKUHES.
46 JlaGopatopHnas pabota «Habmoenue 05

MHTO3a B KJICTKaX KOHYHMKa KOPCIIKa JTyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»
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47

PerJISII_[I/ISI JKH3HCHHOI'O IMKJIa KJICTOK

48 Opranu3M Kak eMHOE 11EI0e

49 Txanu pactenwuii. JlabopaTopHas pabora 05
«M3ydeHne TKaHEN pacTeHUI» '
TkaHu KUBOTHBIX U YEIOBEKA.

50 JlaboparopHas pabora «l3ydeHue TKaHeH 0.5
KUBOTHBIX)
Opransbl. Cuctemsl oprados. JlabopaTopHas

o1 paborta «3ydueHue opraHoB I[BETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3MOB

53 JIBrOKeHHEe OpraHU3MOB

54 [Iutanue opraHu3MoB

55 [TuTaHue MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTenbHas CHCTEMa YeIOBEKa

56 JlpIxaHue OpraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX KUBOTHBIX U
YeJI0BeKa

58 Tpancnopr BelecTB y OpraHu3MoB

59 KpoBeHocHas crcTtemMa o3BOHOYHBIX
KMBOTHBIX U YEIOBEKA

60 Briaenenue y opranu3smMos

61 3amyTa y OpraHu3MoB

62 NmMmyHHast cuctema yenoBeka

63 PaznpaxxuMocTb U peryasnus y
OpPTaHU3MOB

64 ['ymopanbHast peryssus ¥ SHIOKPUHHAS
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CHUCTEMA )XMBOTHBIX U YCIIOBCKA

65

@DopMbl pa3MHOKEHHUS OPTaHU3MOB

66

[TonoBoe pazMHO)KEHUE

67

Meiio3s

68

I'ameTorenes. O6pa3oBaHue U pa3BUTHE
HOJIOBBIX KJIeTOK. JIaGopaTtopHas paboTa
«M3yyeHne CTPOCHUS MOJIOBBIX KIIETOK Ha
FOTOBBIX MUKpOIIpEnapaTax»

0.5

69

NHnuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOIEHE3

70

3akjazKa OpraHOB M TKaHEH U3
3apOJAbIIICBLIX JIUCTKOB

71

PocT u pa3BuTHE JKUBOTHBIX.
JlaboparopHas pabota «BeisiBieHue
MIPU3HAKOB CXOCTBA 3aPO/IbIIICH
MTO3BOHOYHBIX JKUBOTHBIX)

0.5

72

PazmHOXeHUE U pa3BUTHE PACTEHUN.
Jlaboparopnas pabota «CTpoeHHe OpraHoB
Pa3MHOXEHHUSI BBICIIUX PACTEHUID)

0.5

73

I/ICTOpI/IH CTAHOBJICHUSA U Pa3BUTHA
IFCHCTUKH KaK HAYKH

74

OCHOBHbBIE TIOHATHS U CUMBOJIBI T€HETUKH.
JlaGopatopHnas pabota «/lpo3oduna kak
00BEKT Fr€HETUYECKUX UCCIIEIOBAHMI

0.5

75

3aKOHOMEPHOCTH HACIIEIOBAHUS
MPU3HAKOB. MOHOTHOpUTHOE
ckpenriBanue. [IpakTuueckas pabora
"N3y4yeHue pe3yapTaTOB MOHOTHOPUIHOTO

0.5
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CKpEUIMBaHUA y Ap030(huinl"

]_II/ITOJ'IOFI/ILICCKI/IC OCHOBBI MOHOFI/I6pI/II[HOl"O

76 1
CKpEIIUBAHUS
77 AHnanuzupyrolee ckpeuiuBanue. Hermonnoe 1
JOMUHUPOBaHUE
JurubpuiHoe CKpelrBaHue.
78 [IpakTuyeckas padora «M3ydyeHnue 1 05
PE3yNbTaTOB TUTHOPUAHOTO CKPEIIMBaHUS
y Ip0o30(hUIIb»
79 [{uTomornyeckue OCHOBBI TUTHOPHIHOTO 1
CKpEUIMBaHUS
80 CueruieHHOE HaclIeJ0BaHUE TPU3HAKOB 1
81 XPpOMOCOMHas TEOpHsI HACICICTBEHHOCTH 1
82 I'enerunka mosa 1
83 I'enoTun kak LeJIoCTHAS CHCTEMA 1
84 I'eneTn4ecknii KOHTPOJIb Pa3BUTHUSA 1
pacTeHMiA, )KUBOTHBIX U YeIOBEKa
85 HN3MeHuYnBOCTh TPU3HAKOB. Buabl 1
MU3MEHYHUBOCTH
86 MoudukanoHHass K3MEHYUBOCTh 1
BapuarmoHHslIii psa v BapualimoHHas
kpuBasi. JlaboparopHas paboTa
87 «HccrenoBanue 3aKOHOMEPHOCTEN 1 05
MOTU(UKAITMIOHHONW N3MEHUYUBOCTH. '
[TocTpoeHue BapraliMOHHOTO psAlia U
BAPUALIMOHHON KPUBOI»
88 I'eHoTHNIMUECKAst K3BMEHUYUBOCTD. 1
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KoMOunaTtuBHast H3MEHYUBOCTH

89

MyTtannonHast U3MEHUYUBOCTb.
[IpakTnueckas padora «Myranuu y
Ipo30¢ Bl (Ha TOTOBBIX
MHKpOIIpenaparax)»

0.5

90

3aKOHOMEPHOCTH MYTallMOHHOI'O IIPOLECCA.
OnureHeTHKa 1 3MUIeHOMUKA

91

I'enernka yenoseka. [IpakTnyeckas padora
«CocTaBiieHle U aHAJIH3 POJOCIOBHOI»

0.5

92

MeToapl MEIUIIMHCKON T€HETUKH

93

3HayeHue MEUIIMHCKOU T€HETUKY B
Hpe[[OTBpaHIeHI/II/I " JICUCHUU I'CHCTHUNUYCCKHUX
3a00JIEBAHNI YETIOBEKA

94

OCHOBHBIE IOHATHS CENEKIINH.
JlaboparopHas pabota «3ydenue copToB
KYJIbTYPHBIX PACTEHUHN U MIOPOJI JOMAIITHUX
KUBOTHBIX)»

0.5

95

MeTobl ceneKMOHHOM padoThI.
JlaGopatopHnas pabota «/3yueHne MeTo10B
CEJICKLIUU PACTCHUI»

0.5

96

JIOCTHKEHHUSI CENIEKIIUN PACTEHHUN U
XKUBOTHBIX. [IpakTHueckas pabota
«IIpuBuBKa pacTeHUI»

97

CoxpaHeHue, n3y4eHHE U UCII0JIb30BaHHE
TE€HETUYECKUX PECYpPCOB

98

buoTexHonorusa kak Hayka U OTpacib
npousBozacTBa. [IpakTndeckas pabora
«3yueHne 06beKTOB OMOTEXHOIOTHI

0.5
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99 OcHOBHBIE HAIMTPABJICHUS CHHTETHYECKOM 1
OnoJIoTHH

100 XPpOMOCOMHAs ¥ TCHHAs! HHKCHEPHS

101 MenuuuHackue OUOTEXHOIOTUH
PesepBubiii ypok. [loBTOpeHue,

102 . 1
000011IeHNEe, CHCTEMATH3AIMs 3HAHUN

BILEE KOJIMYECTBO YACOB I1
OBbII{ OJI CTBO HACOB I1O 102 135

[TPOTPAMME
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11 KIIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne ara ugposbie
/i Tema ypoka Beero Kontpoabnbie | IlpakTuueckue fl[3yqe}mﬂ :)Iﬁ[()l;I;OBaTe.HLHbIe
padoThI padoThbI pecypest
1 OpomtonmonHas teopus Y. Jlapsuna 1
9 JIBIOKyIIIME CUITBI 3BOJIIOLUMYU BUIOB 110 Y. 1
Hapsuny
3 Bbopr0a 3a cymecTBoBaHUE, €CTECTBEHHBIN 1
U UCKYCCTBEHHBIN 0TOOD
4 DopMHUPOBAHUE CUHTETUYECKON TEOPUHU 1
9BOJIIOLIUH
5 Oransl 3BOIOLMOHHOTO ITpoLecca: 1
MHUKPOIBOJIOIHS ¥ MAaKPOIBOIIOIUS
5 [Tomynsius — 37IeMeHTapHas eJUHHIIA 1
9BOJIIOLIUH
3aKOH reHeTH4ecKoro paBHoBecus JIx.
7 Xapnau, B. BaiinOepra. JlabopaTopHas 1 05
paboTa «BbIsSBICHHE H3MEHYUBOCTH Y '
oco0eit 0JHOroO BUIa»
8 OneMeHTapHbIe (PaKTOPHI IBOJIOLUU 1
9 OddexT ocHoBarens. ekt 1
OYTBUIOYHOTO TOPJIBIIIKA
10 Murpanuu. M30msuuu nonyJisiiuin: 1
reorpaguueckas, 0MoJI0rHuecKas
11 EctecTBeHHbII 0TOOP — HaNpPaBIAIOMIUI 1
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dakTop IBOIONUN

12

[TooBoit oTOOp

13

[IpucrocobaeHHOCTh OPraHu3MOB KaK
pe3yabTaT MUKPOIBOIIOIHH.
JlabopaTtopnast pabora «3yuenue
apoMop(O30B U HINOATANTAIUH Y
pacTeHH U )KHBOTHBIX)

0.5

14

[Ipumeps! npucnocoO1eHn y OpraHu3MoB:

Mophooruueckue, GU3N0IIOTHIECKHUE,
OMOXHMUYECKHE, IIOBEICHUYCCKUE.
JlaboparopHuas padota «IIpucrnocoOienus
OpTraHru3MOB U UX OTHOCHUTCIIbHAA
1[EJIECO00PA3ZHOCThY

0.5

15

Bun, ero kpurepuu u CTpykTypa.
JlabopaTtopHas pabora «CpaBHEHUE BUIOB
10 MOP(OTOTHIECKOMY KPUTEPHIO

0.5

16

Crpykrypa Buza

17

Bunoob6pa3oBanue kak pe3yabTar
MUKPOIBOIIOIIUU

18

CBs3b MHKPO3BOJIFOIUHN U 3TTUACMHOJIOTUHN

19

Maxpoasomtonus. [Taneonronornyeckue
METO/Ibl U3YUEHUS IBOJIIOIIUU

20

BI/IOFCOFpa(bI/I‘{CCKI/IC MCTOAbI U3YUCHUA
9BOJIOIMHU

21

3M6pI/IOHOFI/I‘{eCKI/IG " CPABHUTCIIBHO-
MOp(bOJ'IOl"I/ILICCKI/IG MCTOAbI U3YUCHUSA
9BOJJIIOIIMH

22

MonekyIapHO-TEHETUYECKHUE,
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OMOXHMUYCCKHE M MAaTCMATUUCCKHC
MECTOJBI U3YUCHUS SBOJTOINHU

23 OO0111e 3aKOHOMEPHOCTH IBOJTFOITUN
24 AnanTuBHas panuais. HepaBHoMepHOCTh
TEMIIOB 3BOJIIOIIAHN
o5 Hay4nble rurmoTe3sl IpOUCX 0K ISHUS
JKM3HHU Ha 3emiie
26 JloHay4dHBIC TIPEICTABICHHUS O 3aPOKICHUN
JKA3HU
97 OCHOBHBIE 3TaITbl HEOPTAHHUYECKOM
SBOIIOIUN
28 ['unoTe3sl 3apoKACHHS KU3HU
HcTopus 3eMin 1 METOJIbI €€ N3yUeHUsl.
29 JlaboparopHas padota «/3yuenue u 05
OTIMCAHNE UCKOTTAEMBIX OCTATKOB JPEBHUX
OpPTaHU3MOBY
30 HauanpHble 3Tanbsl OpraHuyecKoun
SBOJIIOIUH
31 DBOIIONNS YKApUOT
OCHOBHBIE 3TAIbI YBOTIOLMH
39 pactutensHOro Mupa. [IpakTiudeckas 05
pabora «3yyeHue ocobeHHOCTEM '
CTPOCHUS PACTCHHH Pa3HBIX OTICIIOB
33 OCHOBHBIE JTaIbl BOJIIOIUN KUBOTHOTO
MUpa
34 DBOJIOIUS )KUBOTHBIX. [TpakTHdeckas 05

pabota «M3yuenue ocoOeHHOCTEH
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CTPOCHUS ITO3BOHOYHBIX KUBOTHBIX»

PazBuTue x)u3Hu Ha 3emIIe 0 3paM U

35
nepuoaam

36 MaccoBble BBIMUPAHHUSI — 3KOJIOTHYECKHE
KPHU3HUCHI POILIOTO

37 CoBpeMEHHBII IKOJIOTMYECKUI KPU3HUC, ET0
0COOEHHOCTH

38 CoBpeMeHHas crcTeMa OpPraHnYeCcKOTro
IPOIILIOTrO

39 OcHOBHBIE CHCTEMaTHYECKHE TPYIIIbI
OpraHU3MOB

40 AHTPOIIOJIOTHS — HayKa O YeIOBEKe

41 Pa3BuTHe npeacraBineHuii o
MIPOUCXOXKICHUHN YeJIOBEeKa
MecTo yenoBeka B CUCTEME
opranuveckoro mupa. JlaboparopHas

42 pabora «M3ydenne ocoOeHHOCTEH 0.5
CTPOEHUS CKelleTa YeJIOBEKa, CBI3aHHBIX C
PSAMOXO0KJICHUEM

43 JIBrKylIye cuibl aHTPOIIOTEHE3a

m CooTHo1ieHre OMOIOTHYECKUX U
COLMATBHBIX (PAKTOPOB B aHTPOTIOTEHE3E

45 OCHOBHBIE CTaJMH aHTPOIIOTeHe3a

46 [TaneoreHeTrka 1 MajJlcOreHOMHKA

47 DBOITIOLINS COBPEMEHHOTO YeJI0BEKa

48 Yenoseueckue pacsl. [IpakTrueckas 0.5

pa60Ta «I/ISY‘ICHI/IC OKOJOTHYCCKHUX
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azanTamnyi YeJoBeEKa)

MexauCIUIIMHAPHBIC METO/IbI

49 1
AHTPOIIOJIOTUU

50 3apokeHNE U Pa3BUTUE IKOJIOTUI 1
Mertons! skostoruu. JlaboparopHas pabota

51 «M3yueHne MeTo1I0B 3KOJOTHISCKUX 1 0.5
UCCIIEIOBAHUI

59 3Ha4YeHNE SKOJIOTHYECKUX 3HAHUN JIJIst 1
YenoBeKa

53 Dxonorudeckue GpakTopsl 1
Abuotnueckue pakropbl. CBET Kak

54 sKosiorndeckuit gaxrop. JlaboparopHas 1 05
pabota «BpIsBICHNE PUCTIOCOOICHHHA '
OpPTraHU3MOB K BIUSTHHIO CBETa»
Abuotnueckue gakropsl. Temrieparypa
KaK 9KOJIOTHYECKUH (aKTop.

55 JlaGopartopHas paboTa «BrisiBIeHHe 1 0.5
IpUCIoco0IeHUH OPraHU3MOB K BIUSHHIO
TEMIIepaTypb»
Abuotnueckue GakTopsl. BiaxxHOCTb Kak

56 skojoruyeckuit paxrop. JlaboparopHas 1 05
paboTta «AHaTOMHYECKHE OCOOEHHOCTH '
pacTeHH U3 pa3HbIX MECT OOUTAHUS»

S7 Cpenpbl 0OuTaHMsI OpPraHU3MOB 1

58 buonorunueckue puTMbl 1

59 Kuznenusie popMbl OpraHU3MOB 1

60 bruotnyeckue GpakTopsl 1

47




3HauyeHrue OUOTUUECKUX B3aUMOICHCTBUN

61 JUTSI CYIIIECTBOBAHUS OPTaHU3MOB B CpeJie
obutaHus

62 DKOJOTUYECKUE XapaKTePUCTHKU
TOTTYJISIITH
OCHOBHBIE TIOKa3aTeJH MOIMYJISIUH:

63 YHUCJICHHOCTb, TUIOTHOCTh, BO3PACTHAS U
M0JIOBasi CTPYKTYypa
OCHOBHBIE TIOKA3aTEeJIH MOIYJISIUH:

64 POXIa€MOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPALIUN

65 DKooruyeckas CTpyKTypa HOIYIISIHH

66 JluHaMuKka mOnyJsiuy U € perysus

67 KpuBble pocTa YHCICHHOCTH TIOMYJISIIHH.
KpuBbie BBKHBaHUS
DKoJIoruyecKasi HUuIlla BUaa.

68 JlaboparopHuas padora «I[IpucnocodneHus 0.5
CEMSTH PACTEHHH K PaCCEIICHUIO)

69 Bua kak cucreMa nomyssuii

70 3aKOHOMEPHOCTH ITOBEACHHS U MUTPAIIHA
JKUBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OHOIIEHO3

72 DKocucTeMa Kak OTKPBITasi CHCTEMa

73 KpyroBopot BelecTs 1 MOTOK YHEPTHH B
IKOCHCTEME

74 OCHOBHBIE MTOKA3aTeTN YKOCUCTEMBI

75 DKOJIOTMYECKUE MTUPAMHUIBI
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76

N3menenust cooO111ecTB — CyKLeCCUu

HpI/IpO,I[HBIG 9KOCHUCTEMBI. DKOCHUCTEMBI

" 03€p U peK. IKOCUCTEMbI MOPEU 1 OKEaHOB

78 [TpupoaHbIe SKOCHCTEMBI. DKOCUCTEMBI
TYH/P, JIECOB, CTEIEH, IyCThIHb

79 AHTpPOTIOT€HHBIE SKOCHCTEMBI

80 Ypboakocucremsl. [IpakTuaeckas padbora 05
«M3ydyenue u onrcanue ypoo3KOCUCTEMBI» '
3akOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aMMOJICHCTBUI OPIraHU3MOB B
IKOCHUCTEMAX
MexaHu3Mbl BO3/1€HCTBHS 3arpsI3HEHUM

82 pa3HBIX TUTIOB HA CYOOPTaHU3MEHHOM,
OpPraHU3MEHHOM, MOIYJIIIHOHHOM U
9KOCHCTEMHOM YPOBHSX

83 buocdepa — oOuierianerapHas 060104Ka
3emun

84 Vuenue B. U. Bepnaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYILLIECTBOBAHUS
6uochepsl

86 KpyroBopotsl BemiecTs u
OMOTre0XUMHUECKUE IIUKIIBI

87 3oHanbHOCTH OUochepbl. OCHOBHBIE
OHOMBI CcyIIN

88 YcroitunBocTh 6Hocheps

89 DKOJIOTHYECKHE KPU3UCHI M UX TIPUIHHBI

90 BosneiicTBue uenoBeka Ha 6uochepy
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AHTpPOIIOT€HHOE BO3/ICHCTBUE HA

o PaCTUTEIIbHBIN U )KUBOTHBIN MU 1

92 OxpaHa nmpupoIbl 1

03 OCHOBHBIE IPUHIIUIIBI YCTOWYHBOTO 1
pa3BUTHSI YEIIOBEYECTBA M ITPUPOIBI
PanponaisHO€ PUPOIOTIOIH30BAHUE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
pa3HooOpa3us 3emiu

95 Q§o6meHHe 1o TeMe «MUKPOIBOIIOIHS U 1
e€ pe3ysbTaThD»

96 O06o006menue o Teme «MaKpOo3BOIIOIHS U 1
e€ pe3ysbTaThD»

97 O606menne no reme «IIpoucxoxaenne u 1
pa3BUTHE KU3HU Ha 3eMIIe»

08 O606menne no Teme «IIporcxoxaenne 1
4eJI0BEKa — aHTPOTIOT€HE3»

99 O6o0611eHne 0 TeMe «DKOJIOTHS — HayKa O 1
B3aWMOOTHOIICHHUSX OPTaHU3MOB)

100 O6006menue mo reme «OpraHu3Mbl U cpefia 1
oOuTaHus»

101 O6o61ueHIEe 1o TeMe «DKOJIOTHs BUJIOB U 1
TIOTTYJISIITHI

102 O606mmenue o teme «buocdepa — 1
riio0anbHas IKOCUCTEMA)

OBUIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME
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YUYEBHO-METO/INYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBSIBATEJIBHBIE YYUEBHBIE MATEPUAJIBI JIJI51 YYEHUKA

* buonorus, 10 kmacc/ Aradonosa U.b., Cuoriazos B.1., O0miecTBO ¢ orpaHUYEHHOM
OTBETCTBEHHOCTHIO «/[[PODA»; AkninonepHoe odmectso «M3narenbctBo «IIpocBemenne»
* buonorus, 11 kmace/ Aradgonosa U.b., Cuormnazos B.1., O01iecTBO ¢ OrpaHUYeHHOM
OTBETCTBEHHOCTHIO «/[[PODA»; AkninonepHoe obmectBo «M3narenbctBo «lIpocBemenne»
* buonorus. O6mas 6uonorus, 10 knace/ 3axapos B.b., MamonTos C.T'.,

Conun H.U., 3axapora E.T.; nox penakuueii 3axaposa B.b., O6mectBo ¢

OTPaHUYEHHOUW OTBETCTBEHHOCTHIO «IPODAY; AKIIMOHEpHOE 00IIECTBO

«M3natenscTBO «IIpocBemnieHne»

* buonorus. O6mas 6uomnorus, 11 kimacc/ 3axapos B.b., MamonTtoB C.I'".,

Conun H.U., 3axapora E.T.; mox penakmueit 3axaposa B.b., O6mectBo ¢

OTPaHUYEHHOW OTBETCTBEHHOCTHIO «IPODAY; AKIIMOHEpHOE 00IIIECTBO

«M3natenscTBO «IIpocBemieHne»

METOAUYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA
buonorus. 10 — 11 k. [Iporpammer: yaueOno-meroanueckoe nocodue / .b. Aradonona, H.b.
babuues, B.1. CuBornazos. — M.: llpoda, 2019 r. (Poccuiickuii yueOHHK)

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1.JIaGopatopHslii mpakTukym buomnorus 6-11 knacc (yuebHoe 311eKTpOHHOE

uznanue), Pecnyonukanckuit MmynbTuMeaua nentp Mocksa. PecriyOnukanckuii
MYJIbTHMEINA IEHTP

2.0OnextpoHHas 6ubnunoreka. [Ipocsemenue. MynbrumeauitHoe yuebHoe

nocobue M Ilpocsemenne MEJIUA

3.Diinoc-1eHTp mucranionHoro oopaszosanus WWW. Km. ru /education

4. bonpmas sunukionenus Kupunna u Medoaus (31eKTpoHHOE yueOHOE

W37aHue)

5. Anpeca caiitoB B IHTepHeTe

http://edu.1c.ru

WWW.Som.sio.ru

eHas KoJUTeKIus 1 poBbIX 00pa3zoBaTebHbIX pecypcoB: http://schoolcollection.edu.ru/.
www.bio.1september. ru — I'azera «buosorus» «IlepBoe ceHTIOPs»;

Www.nature.ru - Hay4yHble HOBOCTH OMOJIOTHUH;

www.herba.msu.ru - 6oranuueckuii cepsep MI'Y;

WWW.MmNr.gov.ru - caiit ¢ rocyapcTBeHHOM nHpopmanneit MuHucrepcTaa

IIPUPOJHBIX pecypcoB PD;

www.nrc.edu.ru/est/r4/ - Buonorudeckast KapTHHA MHpA.
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