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Yueounbriii roa: 2024-2025

Oo0pa3zoBaresibHasi 00J1aCTh: €CTECTBEHHOHAYYHbIE IIPEAMETHI

IIpeamer: Ouonorus

Yuebnnlii kype: «O6miast 6unonorus. 10 kiace» (yrnyOneHHbIH YPOBEHb)

Kuacc: 10B

IIporpamma: @enepanbHas pabodas mporpaMmMa cpeaHero odmero oopaszoBanus o npeamery «buonorus» (yrryonennsiii yposens) st 10-11 kiaccos
00pasoBareIbHBIX OpraHu3anuil (yTBepikaeHa nprukazom Munnpocsemenus Poccun ot 23. 11. 2022 Ne 1014)

KosamuecTBo 4acoB Ha u3yuyeHue kypca «Oomas ouosorus. 10 kiaace»: B rog — 102 yaca, 3 yaca B Henento

CocraBurein: Ps6osa E. B.

IlosicHuTeNbHAA 3alIHCKA

Pabouas mporpamma mo npeamery «buonorus» ans oOyuarommxcst 10 B kiacca (yray6iennsiii ypoenb) MBOY rumuazum Ne 2 HampaBiieHa Ha
peanuzanuio TpedoBanuit ®I'OC COO, ytBepkaeHHas npukazoM MunmnpocsenieHus oT 17.05.2012 r. Ne 413 «O06 yTBep’I€HUU U BBEJICHUU B JCHCTBUE
deneparbHOr0 00pa30BaTEIBLHOTO CTAHAAPTA CPEAHETO 00I1Iero odpasoBaHus» (B pegakuuu npukaza Munmnpocsemenus Poccun ot 12.08.2022 1. Ne 732).
Hacrosimas paboudas mporpaMma coctaBieHa Ha ocHoBe DenepanbHOl paboueil mporpamMmbl 10 OMOJIOIMH YINIyOJIEHHOTO YPOBHSA, a TaK e C y4eTOM
®enepasibHON pabouell nporpaMMbl BOCIIUTaHUS, HHCTPYKTHUBHO-MeToanyeckoro nucbma AY JIITO XMAO-IOrpel «MHCTUTYT pa3Butus 00pazoBaHus» 00
OpraHu3aly 00pa3oBaTeIbHON AEATENBHOCTH B 00I1€00pa30BaTeNbHOM JIEATENbHOCTH B 00I1€00pa30BaTEeNIbHBIX OpPraHU3alUsIX XaHTbl-MaHCHICKOTro
aBTOHOMHOTO OKpyra — FOrpe! B 2024-2025 yuebHOM roxy.

Peanuzanus mporpaMMel, NMpeAnosnaraeT ACSITEIbHOCTHBIN MOAXOJ KaK BEAYIIMH NPUHIMUI OPraHU3allMd YPOKAa W Pa3BUTHS HHTEJUIEKTYaJIbHOIO
NOTEHIIMaia TMMHA3UCTOB.

VYuebnblil npenmet «buonorus» yriy6néHHoro ypoBHs uzyuenus (10 kiacc) sBiaseTcst OAHUM U3 KOMIIOHEHTOB NpeIMeTHOH obsactu «EcTecTBeHHO-
Hay4dHble peaMeThly. CornacHo nonoxkenusm GI'OC COO npodunbHbie ydeOHbIE MPEIMEThI, U3y4aeMble Ha YIIIYOJIEHHOM YPOBHE, SBIISIFOTCS CIIOCOOOM
muddepeHmanuy 00yueHUsl Ha ypOBHE CPEIHEro o0IIero oopa3oBaHMs U MPU3BaHbl 00€CHIEUUTh TPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIUM, CpPeHUM
o01IMM, CpeAHUM NPOPECCHOHATBHBIM U BBICIIUM 00pa3oBaHueM. B To ke BpeMs KaKJblil U3 3TUX y4€OHBIX IPEIMETOB JI0JKEH ObITh OPUEHTUPOBAH Ha
OPUOPUTETHOE  pelleHue  o0pa30BaTeNbHBIX, BOCIIUTATEIbHBIX M Pa3BUBAIOIIMX 3aJad, CBA3aHHBIX € MpodopueHTanuel oOydaroumxcs u
CTUMYJMPOBAaHUEM MHTEpeca K KOHKPETHOW 00JIaCTH HayYHOTr'O 3HAHMsI, CBSI3aHHOTO ¢ OMOJIOTHEN, MEIUIIMHOM, SKOJOTHEH, CUXO0JI0THel, CIIOPTOM WU
BOCHHBIM JIEJIOM.

[IporpamMma o Ouosioruu Ja€T mpesCcTaBlICHHUE O LIETU U 3a/1a4ax u3yueHus yueOHoro npeamera «buonorus» Ha yriayOnEHHOM ypoBHE, ONpeeseT
o0s3aTesibHOE (MHBApUAHTHOE) MPEAMETHOE COJepKaHHe, €ro CTPYKTYpHUpOBaHME IO pa3/iellaM M TeMaM, pachpeiesieHHe MO KJaccaM, PeKOMEH]IyeT
MOCJIEI0BATEIbHOCT M3YYEHHs Y4eOHOro Marepuala ¢ y4€TOM MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX CBsI3€H, JIOTUKH Yy4eOHOTro npotrecca,
BO3PACTHBIX OCOOCHHOCTEH O00yYaroIIMXCs.



B nporpamme no Onosioruu peaau3oBaH MPUHLUI IPEEMCTBEHHOCTH C M3ydyeHHMEM OHOJIOrMM Ha YPOBHE OCHOBHOIO 00Iero oOpa3oBaHMUs,
Onmaromapst ueMy IPOCMATPUBACTCS HANPABICHHOCTh HA IMOCIENYIOIIee pa3BUTHE OHMOJOTMYECKMX 3HAHUM, OPUEHTHPOBAHHBIX Ha (OpPMUPOBaHHE
€CTECTBEHHO-HAY4YHOI'0 MUPOBO33PEHHUS, IKOJIOTMYECKOT0 MBIIIICHHS], IPEICTABICHUNA O 30pOBOM 00pa3e KU3HHU, HA BOCIIMTaHUE OEPEKHOIO OTHOILICHHS
K OKpYyXaromeil npupoaHoil cpexe. B mporpamMme mo OMONOTHHM TakKe IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpeamera «buonorus» B peanu3aniu
tpeboBanuit ®I'OC COO k maHUPYEeMbIM JIUYHOCTHBIM, METANIPEIMETHBIM M MIPEAMETHBIM pe3ysibTaTaM 00yueHHUs U B (GOPMUPOBAHUN OCHOBHBIX BHUJIOB
y4eOHO-TI03HABATEILHON JIEATENTPHOCTH OOYYaIOIIMXCS 10 OCBOCHHUIO COAEp)KaHUs OMOIOrHuecKoro oOpa3oBaHUS HAa YPOBHE CpEAHEro OO0IIero
o0OpazoBaHws.

YueOublit npeamer «bHONOTHs» HA YPOBHE CpeaHEro o0Imero o0pa3oBaHUs 3aBeplIacT OMOJOrHYEcKoe 0Opa3oBaHME B LIKOJE M OPHEHTHUPOBAH Ha
pacupeHre W yriyOneHue 3HaHuil oOyyaromuxcs O KHBOW IMPHPOJIE, OCHOBAX MOJIEKYJSPHOM M KJIETOYHOM OMOJIOTMH, 3MOPUOJIOTUM M OHOJIOTUU
pa3BUTHS, TCHETUKH, CEIEKIINU, OMOTEXHOJIOTUH, SBOJIOIMOHHOTO YUSHHS U YKOJIOTHH.

N3yuenne yuebHoro npenmera «buonorus» Ha yriiyOJeHHOM ypOBHE OPMEHTHPOBAHO Ha MOATOTOBKY OOyYaroIMXcs K MOCIEIYIOIEMY MOITyYEHUIO
Ouosornyeckoro o0pa3oBaHMs B By3aX M OpPraHM3ALUAX CPEIHEro npodeccroHaabHoro obpasoBaHus. OCHOBY €ro COJEp)KaHHsS COCTaBISET CHCTEMa
OMOJIOTMYECKUX 3HAHUM, MOJyYEHHBIX NPH U3YyYEHUH OOYYaIOLUIMMUCA COOTBETCTBYIOIIMX CHUCTEMATHYECKHX PAa3/ieloB OMOJIOrMHM Ha YpPOBHE OCHOBHOIO
oOuiero oopasoBanusi, B 10—11 kinaccax 3Tu 3HaHUS OTYy4arOT pa3BUTHE. Tak, paclIMpeHbl U YIiIyOJieHbl OMOJIOTMYECKHE 3HAHUS O PACTEHUSX, )KUBOTHBIX,
rpubax, OakTepusX, OpraHU3ME YeIOBEeKa, OOLIMX 3aKOHOMEPHOCTSAX JKU3HHU, TOMOJIHUTEIbHO BKJIKOYEHBI OMOJIOTMYECKHE CBEIECHUS NPUKIATHOIO U
MIOMCKOBOTO XapaKTepa, KOTOPhIE MOXHO HCIOJb30BaTh KaK OPHEHTHPHI IS IMOCIEAYIOIEro BbIOOpa mpodeccuu. Bo3MokHa Takke HHTErparlus
OMOJIOrMYECKUX 3HAHUN C COOTBETCTBYIOIIMMH 3HAHUAMU, ITOJIy4€HHBIMU 00YyYaIOUIMMHUCS TIPU U3yYeHUH (U3UKU, XUMHH, Teorpaduu 1 MaTeMaTUKH.

CrtpykTypa nporpaMmsbl 10 OMOJIOTUH OTPAYKAET CUCTEMHO-YPOBHEBBIN U 3BOJIIOLMOHHBIN NOJIX0/bI K N3y4eHUI0 Onosoruu. CoriaacHO UM, U3y4aroTCs
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIE Ul KHUBBIX CUCTEM Pa3HOI'O YPOBHS OpraHM3alliH, 3BOJIIOLIMM OPTaHUYECKOro MUpa Ha 3emile, COXpaHEHUs
Ounosnoruuyeckoro pasHooOpasusi miuaHeTsl. Tak, B 10 kiacce M3y4aroTCsi OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OMOJIOTMH, SMOpPHOJIOTHU U OUOJIOTUU
pa3BUTHsL, TEHETUKU M CEJIEKIMU, OMOTEXHOJOIMH M CHHTETHMUYECKOW OMOJIOTHH, aKTyaJIM3UPYIOTCS 3HaHMA OOydaroumMxcsl 1Mo OOTaHMKE, 300JI0THH,
aHATOMUU, GU3HUOJIOTUH YEJIOBEKA.

VYuebHblit peamet «buonorus» npuzBaHa o0ecreuuTbh OCBOCHHE OOYUYaIOUIMMHUCA OMOJIOTHYECKUX TEOpUM M 3aKOHOB, MJIEH, MPUHLIUIIOB U MPaBUII,
JeKalMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MHpa, 3HAHUW O CTPOEHHHM, MHOrooOpa3uM M OCOOEHHOCTAX KJIETKH, OpraHu3Ma,
HOMYJIAUHN, OMOIEHO03a, 3KOCHUCTEMBI, O BBIAAIONIIUXCSA HAYYHBIX JOCTHIKEHHSIX, COBPEMEHHBIX MCCIIEOBAHUSX B OHOJOTMM, NPUKIAIHBIX acleKkTax
Ouonornueckux 3HaHUM. [ pa3BUTHUS U MOAJEp)KaHUS MHTepeca OOydaroIUXCsl K OMOJOTHMH Hapsily CO 3HAYUTENBHBIM OOBEMOM TEOPETHYECKOIO
MaTepHaja B COACpP >KaHUU IMPOTrpaMMBbl 110 OMOJIOTHH MPETyCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAaHOBICHUS U Pa3BUTHS TOM MM MHOM 0OiacT OMOJIOTHH,
BKJIaJIOM OT€YECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEIICHHE BAKHEHIINX OMOIOIMUECKUX U SKOJIOTHUECKUX IpooIIeM.

eas n3ydenus yuebHoro npeamera «buonorus» Ha yriryOJa€HHOM YpOBHE — OBJIa/IeHHE O0YYarOIUMUCS 3HAHUSMU O CTPYKTYPHO-(YHKIMOHAIBHOM
OpraHM3aIlH >KUBBIX CHCTEM PAa3HOTO paHra U NMpuOoOpeTeHHEe YMEHHI HMCIONb30BaTh 3T 3HAHUS B (POPMUPOBAHUU MHTEpeca K OMpenesr€HHON 006nacTi
npodecCHOHATIBLHOM 1eTETbHOCTH, CBA3aHHON ¢ OMOJIOTHel, WM K BBIOOPY Y4eOHOro 3aBeleHHUs AJIS MPOJIOJIKEHUS OMOIOTHYECKOT0 00pa30BaHMs.

Joctmxenue 1eian u3yueHus: yueoHoro npeamera «buonorus» Ha yrirybnéHHOM ypoBHE 00€CIeUnBaeTCsl pelIeHUEeM CIeAYIOIUX 3a1aY:

® OCBOEHHE OOYyYarOIIMMHCS CHUCTEMBbl OHOJIOTMYECKUX 3HAHUNA: OO0 OCHOBHBIX OHMOJIOTMYECKMX TEOPHSIX, KOHIEMLHUSAX, THIOTE3aX, 3aKOHax,

3aKOHOMEPHOCTSIX M TpaBWJIaX,  COCTABISIONIMX  COBPEMEHHYIO  €CTECTBEHHO-HAayyHYI0  KapTUHY  MHpa; O CTPOECHHUH, MHOT00Opasuu H

0COOEHHOCTSIX OMOJIOTMYECKUX CHUCTEM (KJIeTKa, OpraHu3M, MOIYJIALus, BUJ, OMOreomneHos, onocdepa); 0 BBIIAIOLUUXCS OTKPBITUAX U COBPEMEHHBIX

UCCIIEIOBAaHUSIX B OMOJIOTHH;



® O3HAaKOMJICHHE OOYYAaIOLIMXCS C METOJAaMH MO3HAHMS KUBOW MPUPOABI: MCCIEI0BATEIbCKUMUA METOAaMU OMOJIOTMYECKHX HayK (MOJEKYJISpPHOW U
KJIETOYHOW OMOJOTHH, SMOPHOJIOTHU U OMOJOTHM PAa3BUTHUS, TEHETUKH U CENEKLUUU, OMOTEXHOJOTUU U CHHTETUYECKOW OHOJIOTHH, MaJIeOHTOJIOTHH,
HKOJIOTHH); METOJaMH CAMOCTOSITEIbHOTO MPOBEACHUS OMOIOTMYECKUX HCCIICAOBAaHUHM B jabopaTopuu W B mpupoje (HaOioaeHHe, U3MEpeHHe,
9KCIIEPUMEHT, MOJIETTUPOBAHUE);

e OBJIJICHHE O0YYAIOIIMMUCS YMEHUSIMU: CaMOCTOSATEIbHO HAX0UTh, AHAJIM3UPOBATh U HUCIIOJIb30BATh OMOJIOTUYECKYI0 MH(POPMAIIUIO; MTOJIb30BATHCA
OMOJIOTUYECKOH TEPMUHOJOTHEH U CHMBOJUKON; YCTaHABIMBATh CBSI3b MEXIy pa3BUTHEM OHOJIOTUH M COLMATbHO-PKOHOMHYECKHUMH U
HKOJIOTHYECKUMHU MPOOIeMaMH YeJIOBEUECTBA; OIICHUBATh IOCIEICTBUS CBOCH JIEATEIILHOCTH 110 OTHOIICHHIO K OKPYIKAIOILIEH MPUPOIHOIL cpere,
COOCTBEHHOMY 37I0POBBIO M 3/I0POBBIO OKPYXKAIOIIMX JItOJIel; OOOCHOBBIBaTh U COOMIOAATH MEpbl MPOPMIAKTUKH HH(EKIIMOHHBIX 3a00JeBaHUil,
npaBuiIa TMOBENEHUS B NPUPOAE U oOecreyeHHus Oe30MacHOCTH COOCTBEHHOW KHM3HEACSATEIBHOCTH B UYPE3BBIYAWHBIX CHTYalHUAX MPUPOJHOTO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu3oBaTh COBPEMEHHbIC Hay4yHble OTKPBITUS B 00JacTU OMOJIOTHUH;

e pa3BuTHE Y OOy4YaIOIIMXCS ~ WHTEJUICKTyaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEH B MpOIlecce 3HAKOMCTBA C BBIIAIOIIMMUCSA OTKPBITUSMHU U
COBPEMEHHBIMU HCCIICZIOBAaHUSIMH B OHOJIOTHH, pPEUIaeMBIMH €0 MpOoOJeMaMu, METOA0JIOTHEH OWOIOTHYEeCKOTO WCCIECOBAHUS, MPOBEICHHS
9KCIIEPUMEHTAILHBIX UCCIEA0BAHUMN, pelIeHHs] OMOIOTUYECKUX 3a/1a4, MOJAECTUPOBAaHUS OMOJOTHUYECKHX O0OBEKTOB U MPOLIECCOB;

® BOCIHTAaHHUE Y OOYYAIOUIMXCS [IEHHOCTHOT'O OTHOILIEHHUS K >KUBOM MPHpOJE B LIEJIOM M K OTICNbHBIM €€ 00bEeKTaM U SIBICHUAM; (OpPMUPOBAHUE
IKOJIOTHYECKOM, TeHETHUECKOW TPAMOTHOCTH, OOIIEH KyJIbTYPHI IIOBEACHUS B IPUPO/IC; MHTETPAIIH €CTECTBEHHO-HAYYHBIX 3HAHU;

e npuoOpereHre 00yHaAIOIMMUCA KOMIIETEHTHOCTU B PAallMOHAJIbHOM MPUPOOINOIb30BaHUM (COOJIIO/IEHNE MTPaBUII NIOBEJIECHUSI B MIPUPOJE, OXPaHBI
BUJIOB, DKOCHCTEM, Ouocdepbl), COXpPaHEHHU COOCTBEHHOT'O 30POBBS M 3J0POBbS OKPYXAIOMIMX JoJel (CoOmoaeHuss Mep MpO(HUIAKTUKH
3a0oneBannii, oboecrieueHre 0€30MacHOCTH KU3HEAEATSIILHOCTH B YPE3BBIYAMHBIX CUTYAIMSIX MPUPOTHOTO M TEXHOTCHHOTO XapakTepa) Ha  OCHOBE
UCIIONIb30BAaHUsl OMOJIOTMYECKMX 3HAHWM M yMEHUH B MOBCEIHEBHOM KU3HU;

® CO3/IaHHE YCIOBHIl 1151 OCO3HAHHOTO BHIOOPA 00YYAIOIIUMUCS HHANBUAYAIbHONH 00pa30BaTeIbHOM TPAeKTOPHH, CIOCOOCTBYIOMICH
nocieayolemMy npodeccuoHalbHOMY CaMOOIIPEIETIEHHIO, B COOTBETCTBUU C MHAWBUIyaJIbHBIMU HHTEPECAMU U TIOTPEOHOCTSIMHU pErroHa.

OT60p OpraHM3alMOHHBIX (OPM, METOJOB U CPEACTB OOyuYeHHUS OMOJIOTUM OCYILIECTBISETCS € Yy4€TOM CHEeUU(PUKH  €ro CcoJepkaHus U
HalpaBJIEHHOCTH Ha MPOJIOJIKEHNE OMOIOTHYeCKOro 00pa3oBaHus B OpraHU3alUaX CpelHero NpoecCHOHATLHOTO U BBICIIEr0 00pa30BaHMsL.

OO0s3aTeNbHBIM yCIOBUEM IpU 00y4eHHH OMOJIOTHH Ha YIiayOJIEHHOM ypOBHE SIBJISETCS MPOBEACHHME JTaOOPATOPHBIX M MpakTUdeckux padbor. Taxxke
ydacTHe OOy4YarolIMXCS B BBIIOJHEHHUU IPOEKTHBIX M Y4eOHO-HCCIIEOBATENIbCKUX PAabOT, TeMaTHKa KOTOPBIX OIpENeNseTcsl YYUTEJIeM Ha OCHOBE
UMEIOINXCS MaTePHAIIbHO- TEXHHUYECKUX PECYPCOB U MECTHBIX MTPHPOTHBIX YCIOBHA.

MecTo y4eOHOr0 nmpeamMera 0MOJIOTMH B Y4eOHOM ILJIaHe.

OO6iee ynco YacoB, peKOMEHAOBAHHBIX JJISI U3y4eHUs OMOJIOTHH Ha yriryOineHHoM ypoBHeE B 10 kimacce — 102 vaca (3 yaca B Henemio).

PexuM 3aHATHS — YPOKH IPOBOAATCS B | cMeHy, 1IecTH/IHEBHAs yueOHas Heles.
®opMbl OpraHu3alui yueOHOUM NesaTenbHOCTH 1Mo moarotoBke kK 'MA otoOpakeHsl B paboueit mporpamme B paszaene Ne3 «KaneHmapHO-TeMaTHIECKOE
IUTAHUPOBAHHE» (IeSITEIbHOCTD YUAIIUXCSI HA YPOKE).



YuyeOHO-MeTOAMYECKOE O0ecTIeueHre 00Pa30BaTEILHOIO Mpolecca

Yuebnas Y4yeOHUKH: HA3BaHHUeE,
Kuaace MeToanueckue MaTepuajbl Vi | Y4eOHO-MeToAuYeCKHe MaTePHaJIbI
nporpamMmma aBTOp (aBTOPBI)

yuuTes (MeToauyecKue JIM ydyammxcs (padodyue TeTpaam).

PeKOMeHIAI UM, IOCOOUS U T.IL.) | DJIeKTPOHHBbIE LM (pPOBbIE
o0pa3oBaTe/ibHbIE PeCypChI
(MyJbTUMeIUHbIE IPOTPAMMBI,
3JIEKTPOHHbIE YYeOHUKH U
3aJaYHUKHU, KOJUIEKIIUH HH(PPOBBIX
o0pa3oBaTebHBIX PECYpPCOB).

5 DenepanpHas pabouas nporpamma | buomorus. buonornyeckue | buonorus. buonoruueckue | bubmmuoreka [IOK
cpenHero o01iero oopa3oBaHus cucteMbl u Tpouecchl. 10 | cucrembr u mponeccel. 10-11 | e https://myschool.edu.ru/

Orosorus (yriyOaeHHbIH YPOBEHD )

(s 10-11 KJIaCCOB
00pa3oBaTeNIbHBIX OpraHu3aInil). —
M.: MHCTUTYT CTpaTteruu pa3BUTHS

oOpazoBanms, 2023.

kimacc / A. B. Tepemos, P. A.

IIerpocoBa. —M.: MHemo3nHa,
2023.

Kjacc. YriyOJeHHBIH YpOBEHb.
Mertoanyeckoe mocobue s
yuutensi. ®I'OC / TepemoB A.
B., IlerpocoBa P. A. -M.:
Muemo3zuna, 2023.

o https://lesson.academy-
content.myschool.edu.ru/06/05
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Paznea |. Conep:kanue yueOHOT0 npeamera (Kypca)

Tema 1. buosiorusi Kak HayKa

CoBpemenHass Ouonorusi — KOMIUIEKCHast Hayka. KpaTkast ucropus pa3BuTus Ouonoruu. buonmormueckue HayKu M U3ydaeMble UMH IpPOOJIEMBI.
OyHIaMeHTalIbHbIE, TPUKIIAIHBIE U TOUCKOBBIC HAYYHBIE UCCIIEI0BAaHUs B OMOJIOTHH.

3navyenue 6Monoruu B OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOU KapTHHBI Mupa. I[Ipodeccun, cBa3aHHpie C Ouonorued. 3HaueHHE
OHMOJIOTUH B MPAKTUYECKOM JEATEIILHOCTH YEJIOBEKA: MEUIIMHE, CEIbCKOM X03SICTBE, IPOMBIILIIECHHOCTH, OXPaHe IPUPOIBL.

Jlemoncmpayuu:

[Toptpersr: Apuctotens, Teodpact, K. Jlunnent, XK.b. Jlamapk, Y. lapsun, V. I'apseii, I'. Mennens, B.U. Bepnanckuii, W.II. IlaBmos, W.N.
Meunnkos, H.W. Basunos, H.B. Tumodees-Pecorckuii, [Ixx. Yorcon, ®. Kpuk, [I.K. benses.

Tabnuyst u cxemol: «CBsI3b OMOJOTHH € APYTUMHU HayKamm», «CUcTeMa OMOJOTHYECKUX HAYKY.

Tema 2. /KuBble cucTeMbl M HX H3Y4YeHHE

XKusble cuctembl Kak npeaMer uzydeHus Omonoruu. CBOMCTBA KUBBIX CHCTEM: €AMHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTh M LIEJIOCTHOCTb,
CJI0KHOCTB U YIIOPSAIOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOPTraHU3all1sl, CAMOBOCIIPOU3BEICHUE, Pa3IpAKUMOCTb, U3BMEHYMBOCTb, POCT U Pa3BUTHE.

YpOoBHM OpraHu3aluu JKUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KJIETOUHBIM, TKAHEBBIM, OPraHU3MEHHBIN, IOMYJSIIMOHHO-BUJIOBON, 3KOCHUCTEMHBIN
(6moreoneHoTHueckuii), 6uochepusiii. Ilpoueccsl, mpoucxonsmme B KUBbIX cucTeMax. OCHOBHBIC MMPU3HAKHU KHUBOTO. JKU3HB Kak (hopMa CyIeCTBOBAHUS
Matepuu. Hayku, nzydaroniye >kMBble CUCTEMBI HA Pa3HbIX YPOBHIX OpraHu3aluu.

Nzydenne x)uBbIX cucteM. Mertonbl Onosiormueckoil Hayku. HaOmoneHue, m3MepeHne, dKCIEPUMEHT, CHCTeMaTu3anus, MetaaHanus. [loHsaTre o
3aBUCHMOM U He3aBUCUMOH nepeMmeHnHol. [lnanupoBanue skcriepumenta. [loctanoBka u mpoBepka runore3. HyneBas rumoresza. I[lonsitue BBIOOpKH U
e€ nocroBepHOCTb.  Pa3Opoc B Ouosornueckux AaHHbIX. OIlEHKa JOCTOBEPHOCTH IOJYYEHHBIX pe3ysibTaroB. [IpHuMHBI MCKaXEeHHs pPE3yJbTaTOB
sKcriepuMeHTa. [IoHsATHE CTaTHCTUYECKOTO TECTA.

Jlemoncmpayuu:

Tabnuyst u cxemovr: «OCHOBHBIE PU3HAKH KU3HNY, «bHOIOTHMUECKHE CUCTEMBI,

«CBoiicTBa KUBOM MaTepun», «YpOBHU OpraHU3alUH KUBOM MpUpoab, « CTpoeHHE )KUBOTHOW KIETKW», « TKaHU )KUBOTHBIX», «CUCTEMBI OPraHOB
YeJI0BEYECKOro opranusmMay, «buoreonenos», «buocdepa», «MeToabl U3ydeHus )KUBOIM PUPOJIBD».

O6opynoBanue: 1abopaTopHOE 00OPYAOBAHKE JIJISl TPOBEACHMS HAOIIOICHUM, U3MEPEHHH, SKCTIEPUMEHTOB.

Ipaxmuueckas paboma:

«Mcnonb3oBaHKe pa3aIMuHbIX METOJOB MPU U3YUYEHUU KUBBIX CHCTEMY.

Tema 3. Buosorus Kierku

Krnerka — crpykrypHO-GyHKIIMOHAIbHAS eIuHUIA XKUBOro. Mcropust oTkpbiTust kietku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T.
[[IBanH, M. llIneiinen, P. BupxoB). OCHOBHBIE MTOJIOKEHUS COBPEMEHHOM KJIETOUHON TEOPHUHU.

MeToapl MOJEKYJISIpHOW M KJIETOUYHON OMOJOTMM: MHKPOCKOMUS, Xpomarorpadus, 31ekTpodope3, METOl MEUYEHBIX aTOMOB, AU(depeHnnaIbHoe
HEHTPUPYTUpOBaHUE, KyJIbTUBHPOBAHUE KIETOK. M3yueHue (UKCHPOBAHHBIX KIJIETOK. OJIEKTpOHHass MHKpockonus. KoH]okaabHas MHKpPOCKOMUS.
BuransHoe (IpUKU3HEHHOE) N3YUYEHHE KIIETOK.

Jlemoncmpayuu:



[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. lllneiinen, P. Bupxos, K.M. Bap. Tabmuimst u CXEMBI: «CBETOBOM  MHMKPOCKOID,
«ONEKTPOHHBIA  MHUKPOCKOID»,
«Mcropus pa3BUTHS METOJIOB MUKPOCKOITUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOII, MHKpPOIIPENapaTbl  PaCTHTEIbHBIX, )KUBOTHBIX U OAKTEPHATBHBIX KICTOK.

Ipaxmuueckas paboma:

«3yuenune METO/IOB KJIETOYHOW  OHonoruu (xpomarorpadus, anekTpodopes, muddepeHIaTbLHOe neHTpudyrupoBanue,
[TLIP)».

Tema 4. Xumuveckasi OpraHu3anus KIeTKU

XUMUYECKUN COCTaB KIJIETKM. Makpo-, MHKpPO- M YJIbTPaMHKPOJIEMEHTHl. Boma m €€ ponp Kak pacTBOpUTENs, pearcHra, ydacThe B
CTPYKTYpHUPOBAHHUHU KIIETKHU, TEIUIOPErYyIsui. MuHepaabHble BELIECTBA KJIETKH, UX OMoJiornyeckas posb. Poib KaTHOHOB U aHMOHOB B KJIETKE.

Opranuyeckue BelIeCTBA KIETKU. buonornueckue nonumepsl. benku. AMHHOKHCIOTHBIM cocTtaB 0enkoB. CTpyKTypbl OEIKOBOH MOJEKYJIBI.
[lepBuunas crpykrypa Oenka, MeNTHAHAS CBA3b. BTOpHuHas, TpeTHYHas, YeTBepTHUHAs CTPYKTyphl. JeHarypauus. CsoiictBa OenkoB. Kiaccuduxamms
6enkoB. buonornueckue ¢pynkun 6enxoB. [IpuoHsL.

VYrneBoabl. MoHOcaxapu/pl, AMCaxapu/ipl, OJUrocaxapuabl U nonucaxapupl. OOmuKN 1IaH CTpOeHUs U (PU3MKO-XUMUYECKUE CBOWCTBA YIJI€BOJOB.
buonornyeckne GyHKINHU YIII€BOJOB.

Jlumugel. TunpodunsaO-rHApOdoOHBIE cBoOlicTBA. Kiaccudukanus munmuaos. Tpurmmuepuasi, Gochoaunuasl, BOCKH, cTrepouasl. buonorndeckue
¢yHkuuu munuaoB. O0mue  cBoiicTBa  OMOJIOTMYECKUX  MeMOpaH  —  TEKy4yecTb, CIIOCOOHOCTb K CAMO3aMbIKaHHIO, OJIYIPOHUIIAEMOCTb.

HyxnewnoBeie kucnotel. [JHK u PHK. Crpoenue nykinemHoBbIX kucioT. Hykneoruasl. [lpuanmn komrmementapHoctd. [IpaBmimo Yapradda.
Crpyktypa JJHK — nBoiinas cnupans. Mectonaxoxaenue u ouonorndeckue Gpynkuuu JJHK. Buast PHK. @ynkunu PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue csizu B Mosiekysie AT®. buonoruueckue ¢ynkuun AT®. BoccraHOBiIEHHbIE MEPEHOCUMKH, HUX
¢ynkuuu B knetke. Jpyrue nykneosuarpudocharsl (HTD). CexBenuponanue JJHK. Metoabl reHOMUKH, TPAHCKPUITOMHUKH, TPOTEOMHUKH.

CrpykTypHas Onosorus: OnoXxuMudyeckue 1 Onopu3nyecKre UCCIEIOBAHNS COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYpbl OMOMoJIeKy1. MoaenupoBaHue
CTPYKTYpPbI U (QyHKIMH OMOMOJEKYH U UX KOMILIEKCOB. KOMIbIOTEpHBIH qU3aifH U OpraHMYecKuil CuHTe3 OMOMOJIEKYJ M UX HEMPUPOHBIX aHAJIOTOB.
Jlemoncmpayuu:

[Toptpersr: JI. ITonunr, k. Yorcon, ®@. Kpuk, M. Yunkusnc, P. ®pankinun, @. Canrep, C. [Ipy3unep.

Huarpammsel: «Pacnipenenenne XuMHUYECKUX 3JIEMEHTOB B HEKUBOUM IIPUPOJIEY,

«Pacnipenenenne XuMUYECKUX IEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuue! u CXEMBI: «Ilepunonnyeckas Tabnnua XUMUYECKHUX DIIEMEHTOBY,

«Ctpoenue MoJIeKyJbl BOAb», «BermiecTBa B cocTaBe opraHu3sMoBy, «CTpoeHue MoJeKyibl 0enka», «CTpyKTypbl OeITKOBON MoJeKyJibl», «CTpoeHue
MOJIEKYJI yTIIEBOAOB», «CTpOeHUE MOJIEKYJ JIMUI0BY, « HyKilenHOBBIE KHCTOTBI», «CTpoeHne MONEKyJIbl ATD».

Ob6opynoBaHue: XUMUYECKas ocy1a 1 000py10BaHHE.

Jlaboparopnast pabota «OOHapyx)eHHE OCIIKOBC MTOMOIIIBIO Ka4eCTBEHHBIX PEAKITUI.

JlaGopatopnass  pabota«VccrnenoBanue HYKJIEMHOBBIX KUCIIOT, BBIICJICHHBIX U3 KJIETOK PA3JIMUHBIX OPIaHU3MOBY.

Tema S. CTpoeHue u pyHKIUM KJIETKHU

Tumne! kJIE€TOK: SyKapuOTHUECKas U pokaproTHueckas. CTpyKTypHO- ()yHKIIMOHAJIbHbIE 00pa30BaHUs KIETKH.



CtpoeHue mnpokapuoTHUecKo KieTku. KierouHas crteHka Oaktepuit u apxeil. OCOOEHHOCTH CTPOCHHS TeTepoTpodHOM U aBTOTPOGHOM
POKAaPUOTUYECKHX KJIETOK. MEecTO U posib MPOKAPUOT B OMOIICHO3aX.

Crpoenue u (pyHKLUMOHHUPOBAHUE dyKapuoTudeckoil kierku. [Inazmarnueckass MemOpaHna (ruiazmanemma). CTpyKTypa IU1a3MaTHUeCKO MeMOpaHbI.
Tpancmopt BemiecTB uepe3 IUIa3MaTHUYECKyl0 MeMOpaHy: maccuBHBIA (auddysus, obneruénnas auddysus), akTHUBHBIA (MEPBHYHBIA U BTOPUYHBINA
akTUBHBIN TpaHcnopt). [lonynponunaemocts MeMOpanbl. Pabota HaTpuii-kaineBoro Hacoca. DHIOLUUTO3: MMHOLUTO3, parounTo3. Dk301uro3. Knerounas
crenka. CTpyKkTypa U GyHKIHHU KIETOYHOU CTEHKU PACTCHUM, TPHOOB.

[Mutonnasma. Lluro3ons. Llurockener. [IBuxenue nurtoriasmbl. OpraHonsl KiaeTkd. OgHoMeMOpaHHble OPraHOM/Ibl KJIETKH: SHIOIUIa3MaTHIeCcKas
cerb (OIIC), anmapar 'onbpKu, TU30COMBI, UX CTPOCHHE M (YHKIHMU. B3aMMOCBS3b OJHOMEMOpPAaHHBIX OPraHOHMIOB KIETKH. CTpoeHHE TpaHyJIIpHOTrO
petukyiayma. Mexanm3m HampaieHus OenkoB B OIIC. Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. ['nmamkwii (arpaHyJIsipHBIN)
SHJIOTIA3MaTHYeCKU peTHKyiayM. CekperopHas ¢yHkuus anmapata ['ompmxu. Momudukanus OenkoB B anmapate ['ombmku. CopTupoBka OENKOB B
anmapare ['onbpxu. TpaHcropT BelecTB B KieTke. Bakyonu pacTuTenbHbIX KieTok. Knertounsiit cok. Typrop.

[TosryaBTOHOMHBIE OPraHOUAbI KIETKU: MUTOXOHAPUH, muactuibl. IIpoucxoxnenne muroxonapuii u miaactua. Cumouorenes (K.C. MepexkoBckuid,
JI. Maprynuc). Crpoenue U (yHKUMM MUTOXOHAPUM M muacTua. llepBuuHble, BTOPUYHBIE M CIOXHBIE IJIACTUABI (POTOCHUHTE3UPYIOIIUX 3YKapuoT.
XJIOpOIIacThl, XPOMOILIACTHI, JICMKOIJIACTHI BHICIIUX PACTEHUM.

HememOpannble opraHouzsl kinetkn CTpoeHune M (yHKIMH HEMEMOpaHHBIX OpPraHOMJIOB KieTkH. PuGocomsbl. IIpomexyTouHnsble (uIaMEHTHI.
MuxkpodunaMmeHTsl. AKTHHOBBIE MUKPO(QHIAMEHTHI. MBIIIEYHbIE KJIETKH. AKTHHOBBIE KOMIIOHEHTHI HEMBIIICUHBIX KIETOK. MukpoTpyoouku. Kietounsrit
neHtp. CTpoeHue u BUKEHUE KTYTUKOB U pecHUYeK. MUKpoTpyOouku nutoruiasMel. Llentpuons. benku, acconuupoBaHHble ¢ MUKpo(dUIaMeHTaMu U
MUKpOTpyOoukamu. MoTOpHbIE O€IKH.

Snpo. OOonouka sapa, XpOMaTWH, KapuUOIUIa3Ma, SIPBINIKH, WX CTpoeHHe W (yHKUMU. SnepHblii OenkoBblii Marpukc. [IpocTpaHcTBeHHOE
PacrojoKeHUue XpOMOCOM B UHTEP(]a3HOM siipe. DyXpOMaTHH U TeTepoXpoMaTHH. besku XxpomaTtuHa — rucToHbl. JIMHaMMKa siIepHOM 000JI0UKHU B MUTO3E.
SnepHslil TpaHCIIOPT.

Krnerounsie BkitoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapuoT (pacTUTENIbHOM, )KUBOTHON, TPUOHOM ).

Jlemoncmpayuu:

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

Tabmuuel u cxembl: «CTpoeHHE PYKAPHOTHUECKOW KIeTKH», «CTpoeHue >XKUBOTHOW KieTKh», «CTpoeHHe pacTUTENbHOW KieTku», «CTpoeHue
MHUTOXOHIPUN», «SAapo»,

«CTpoeHHEe NIPOKApUOTHUECKOMN KIETKIY.

O6opynoBaHue: CBETOBOI MHUKPOCKOII, MHKpOIIpenapaTbl  PacTUTEIbHBIX, )KUBOTHBIX KJIETOK, MUKPOIIpenapaThl OaKTepHUaIbHBIX KIETOK.
JlaGopatopHas pabota «/3yueHune cTpoeHHs KJIETOK pa3IUUHbIX OpraHu3MoBy. [IpakTudeckas padora «M3ydyeHue cBONCTB KJIETOYHON MEMOpaHBI».
Jlaboparopnas pabota«MccnenoBanue IJIa3Moiau3a u JIENIa3MOJIN3a B PACTUTENBHBIX KIIETKAX).

[Ipaktuyeckas pabota«VM3yueHue qBUKEHUSA LUATOIUIA3MBl B PACTUTENIBHBIX KIIETKAX».

Tema 6. O0MeH BewlecTB U MpPeBpallieHHe JHEPITUH B KJIETKe

AcCUMMIIAIIMS ¥ JUCCUMIIIALIUS — JIBE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa BemecTB: aBTOTPOGHBIA U reTepoTpoHbI. YUacThe KUciIopoja B
OoOMEHHBIX Ipolieccax. JHepreTuyeckoe obecrnieueHue kieTku: npespamieHue AT®D B oOMeHHBIX mpoueccax. PepMEHTATUBHBIN XapakTep peakuui
KJIETOYHOT0 MeTaboIu3Ma.



®depMeHTHI, UX CTPOCHHUE, CBOWCTBA M MexaHu3M aeictBus. KodepmenTsl. OTnauums GEepMEHTOB OT HEOPTraHWYECKUX KaTaau3atopoB. bemku-
aKTUBATOPbI U OEITKN- UHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATHUBHBIX PEAKIMNA OT Pa3IUUHBIX (PAKTOPOB.

[lepBUYHBII CHHTE3 OpPraHUYECKHUX BEIIECTB B KieTke. DoTocuHTE3. AHOKCUTEHHBIM M OKCUTEeHHBIN (hoTocuHTEe3 y OakTepuii. CBeTOCOOMpAOIIHE
OUTMEHTHI M MUTMEHTHI PEaKIMOHHOTO IeHTpa. Ponb xmoporiactoB B mpouecce porocunTe3a. CBeroBast u TeMHoBas (aszpl. Doroxapixanue, C3-, C4- u
CAM-tumnsl potocunTesa. [IpoaykTuBHOCTh poTocHTE3a. BriusiHue pa3nnyHbiX (PakTOpoB HA CKOPOCTh poTocuHTEe3a. 3HAaYeHHE (POTOCUHTE3A.

XemocuHTe3. Pa3zHooOpasue OpraHm3MOB-XEMOCHHTETUKOB: HUTPUGHUIMPYIONME OaKTepHH, IKelle300aKTepuu, CepoOaKTepuu, BOAOPOIHBIC
OaxTepuu. 3HaYCHHE XEMOCHUHTE3A.

AHa’poOHBIe opranu3Mbl. Bunbl Opoxkenus. [IpoaykTel OpoKeHUsT U UX UCIIOJIB30BAHHUE YEIIOBEKOM. AHAIPOOHBIE MUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHU ¥ BO30YIUTENN OOJIC3HEH.

AdpoOHBIE OpraHu3Mbl. JTanbl SHepreTuueckoro oomena. IloaroroButensHpiit 3tamn. [MKoOIN3 — GECKUCIOPOTHOE PACIIEIUIEHUE TITFOKO3HI.

buonoruueckoe oxucieHHe, WM KIETOYHOE JbIXxaHWe. Poilb MHUTOXOHApHI B mpoleccax OMOJIOrHYecKoro okucieHus. Lluknnueckue peakiuu.
OxucnurensHoe ochopumpoBanue. DHEprus MeMOpaHHOTo rpagueHTa npotoHoB. CuHTe3 AT®: paborta mporonHoit AT®-cunTasbel. [IpenmymiecTBa
a’poOHOro Myt oOMeHa BellecTB nepel aHa3poOHBIM. DPHEKTUBHOCTh SHEPTETUIECKOT0 OOMEHA.

Jlemoncmpayuu:

[TopTpeTsr: x.  Ilpuctim, K.A. Tumwupszes, C. H. Bunorpaackuii, B. A. Ourensrapar, I1. Mutuenn, I'.A. 3aBap3uH.
Tabmuie! u cxeMbl: «@oTocHHTE3Y, « JHEpreTHUecKuil 00Men», «brnocunTtes 6enkay, «CtpoeHue GpepMeHTay, « XeMOCHHTE3Y.
O6opynoBaHue: CBETOBOI MHUKPOCKOII, 000pyI0BaHUE JUIsl  TIPUTOTOBJIICHUS MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.
JlaGopatopnass pabota«M3ydyeHne  KaTaaUTUYECKON AKTUBHOCTH  (PEpMEHTOB (Ha MPUMEPE aMUIIAa3bl HITH KaTajas3bl)».

JlaGopatopHas padora «M3yuenune GpepMEHTATUBHOTO paclleIIEHUs IEPOKCUAA BOJIOPO/IA B PACTUTENBHBIX M dKUBOTHBIX KIIETKAX».

Jlabopatopnast pabota «CpaBHeHHe mporeccoB (OTOCHMHTE3a M XeMocuHTe3a». JlaboparopHas pabora «CpaBHEHHE MPOIECCOB OpOXKEHUS U
JBIXaHUS.

Tema 7. HacieacrBeHHasi MHpopManus U peajau3anus eé B KJIeTKe

Peakiun MaTpu4HOoro cuHtesa. [IpHHIMI KOMIUIEMEHTAPHOCTH B peakUsIX MAaTpUYHOro cHHTe3a. Peanusauus HaciaenCTBEHHON HH(pOpMAaIMH.
I'eneTnyeckuii xox, ero cpoicrBa. TpaHckpunuus — MarpuuHblii cuHTe3 PHK. [IpuHOMNe! TpaHCKpUNIIMKM: KOMIUIEMEHTAPHOCTh, AaHTUIIAPAJLIEIBbHOCTD,
acummetpudyHocTh. Co3peBanue MatpuuHblx PHK B sykapuotnueckoit knerke. Hekonupyromue PHK.

Tpancnsus u e€ stanbl. Yuactue TpancnopTHeix PHK B GuocunTesze Oenka. Ycnmous O6uocunTe3a 6enka. Konuposanue amuHokucior. Poib
pubocoMm B OMocuHTEe3€e Oelnka.

CoBpeMeHHbIE TpEACTaBICHUS O CTpoeHHMM  reHoB. OpraHuzanus  T€HOMa y NPOKApHOT U dyKapHOT. Perymisius akTMBHOCTH T'€HOB Y
npokapuot. ['unoresa onepona (P. XKakob, K. Mano). MonekyisipHble MEXaHU3MBbI SKCIIPECCHH T€HOB y 3yKapuoT. Poiib XpoMaTHHA B PEryJsIuu paboTh
reHoB. Perymnsamus oOMeHHBIX mpoiieccoB B kieTke. Kierounslii romeocTas.

Bupycel — HekineTrouHble (OpPMBI KU3HU U oOiuratHele mapasuTbl. CTpoeHHE MPOCTBIX U CIOXKHBIX BHUPYCOB, PETPOBHPYCOB, OakTepuodaros.
Kuzuennsrit mukn JJHK-conepxammx Bupyco, PHK-conepskanux Bupycos, 6akrepuodaros. OOpaTHast TpPaHCKPHUIIIUS, PeBEpTa3a, HHTETpasa.

Bupycubie 3a001eBaHus yenoBeka, KUBOTHbIX, pactenuit. CIIN, COVID-19, counanbHbie U MEIUIIUHCKHAE TPOOIIEMBI.

buoundopmaruka: uHTerpanus U aHaius OoibIIMX MaccuBOB («bigdatay) cTpyKTypHBIX OMOJIOTMYECKUX NaHHBIX. HaHoTexHOMOrMH B OHONOTHH U
menuiuHe. [Iporpammupyemsie pyHkunu 6enkoB. CriocoObl JOCTaBKH JIEKAPCTB.

Jlemoncmpayuu:



[Toptpetsr: H.K. Konsuos, [{.1. UBaHOBCKUIA.

Tabmuie! u cxeMsl: «bruocuaTe3 6emkay, «I'eHeTudeckuit Ko, « BUpychy,

«bakTtepuodarm.

[TpakTuyeckas padora «CozaHue MOJEIIN BUPYCa».

Tema 8. 7/ Ku3HeHHBIN HUKJ KJIETKH

Knerounsrnii uki, ero nepuoas! u perynsuus. Matepdaza u Muto3. OCOOEHHOCTH TPOIIECCOB, MPOTEKamuX B nHTepdasze. [loaroroBka KIETKH K
nenenuto. [Ipecunrernyeckuii (MOCTMUTOTHUECKUI), CHHTETUYECKHI U MOCTCUHTETHYECKHH (IPEeMUTOTHUECKUIA) Iepruoabl HHTEP(a3bl.

Marpuunsiii cunres JJHK — permkanus. [Ipuanune! perumkanuu JJTHK: koMIeMeHTapHOCTb, IIOIYKOHCEPBATUBHBIN CUHTE3, aHTUIIAPAJUIEIbHOCTD.
Mexanusm permkanuu JJTHK. Xpomocomsr. Ctpoenue xpomocoM. Temomepsl U Teomepasa. XpOMOCOMHBIM Ha0Op KJIETKH — KapUOTHUIIL. JUIITOMIHBIA 1
raryIouHbIN HaOOPBI XpoMocoM. ["'oMonornynabie XpoMocoMsl. [10J10BbIE XPOMOCOMBI.

,HGJ'ICHI/IC KJIICTKU — MHTO3. CTa,Z[I/II/I MHUTO3a U IMPOUCXOAAINIUE B HUX ITPOLECCHI. Twumel MuUTO3A. KapI/IOKI/IHe3 N NUTOKHMHC3. buonornyeckoe 3HadyeHHne
MHUTO3a.

Perynsauus MmuroTHueckoro 1ukia kiaetku. [lporpaMmmupyemast kietounas rubelib — aromnros.

Knerounoe sizmpo, XpoMOcCOMBI, (YHKIHMOHAJIbHAs TeHOMHKA. MexaHu3Mbl mnpoiudepannn, auddepeHnnpoBKH, CTapeHHs W THOENH KIETOK.
«udposas kiaeTka» — bnonHpopMaTHUecKue MOAEIH QyHKIIMOHUPOBAHUS KIETKH.

Jlemoncmpayuu:

Tabnuue! u CXEMBI: «KU3HEHHBIN LUK  KJIETKUY, «Mwuro3», «Ctpoenue xpomocom», «Permkanus JJHK».

O6opyoBaHMe: CBETOBOM MUKPOCKOI, MUKponpernaparbl: « MUTO3 B KJIETKaX KOpEIIKa JyKay.

JlaGopatopHas padora «/3yueHrne XxpoMOCOM Ha FOTOBBIX MUKPOIIpENapaTaxy.

Jlabopatopnas pabora «Habnrogenne MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa JIyKa (Ha TOTOBBIX MUKPOIIPETIApaTax ).

Tema 9. CTpoenne n pyHKIMH OPraHu3MoB

buonoruueckoe pazHooOpa3ue opranu3moB. OHOKIIETOUHBIE, KOJIOHUAIbHbBIE, MHOTOKJIETOYHbIE OPIaHU3MBI.

OCOOEHHOCTH CTPOEHUS M JKU3HEAEATEIbHOCTH OJIHOKJIETOYHBIX OpPraHM3MOB. bakTepuu, apxew, OJHOKJIETOUHBbIE TIPUOBI, OJHOKJIETOYHBIE
BOJIOPOCIIH, Apyrue npoTucThl. KosloHnaabHble OpraHu3MBl.

B3aumocBsI3p 4acTell MHOTOKJIETOYHOTO OpraHnu3Ma. TKaHu, OpraHbl U CUCTEMBI OpraHoB. OpraHusM Kak equHoe Lenoe. 'omeocTas.

Tkanu pacreHuid. TUIIBI pacTUTEIBHBIX TKaHEH: oOpa3oBareibHas, MOKPOBHAS, MPOBOJIAIIAS, OCHOBHAs, MexaHuueckasi. OCOOCHHOCTH CTPOCHH S,
(GYHKLIMH 1 pacroyioKeHHs TKaHel B OpraHax pacTeHUil.

TkaHU KUBOTHBIX U yesloBeKa. THUIIbI dKUBOTHBIX TKaHEW: SMUTENNATIbHAS, COeAMHUTEbHAS, MblIIeuHas, HepBHas. OCOOEHHOCTH CTPOEHUSI, (PYHKIIHIA
Y PAacIIOJIOKEHUS TKAaHEH B OPraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U TeHepaTUBHBIE OpraHbl pacTeHHl. OpraHbl U CHUCTEMBI OPraHOB >KMBOTHBIX M 4elloBeka. DyHKINMK OpPraHoOB M CHUCTEM
OpraHoB.

Omnopa tena oprann3moB. Kapkac pactenuii. CkeneTsl OJHOKJIIETOYHBIX 1 MHOTOKJIETOYHBIX KUBOTHBIX. HapyHbIi1 1 BHyTpeHHMII ckeneT. CTpoeHune
Y THUIIBI COEMHEHMSI KOCTEN.

JIBukeHne opraHu3MoB. JIBH)KEHHE OJHOKIETOYHBIX OPraHU3MOB: aMEOOMAHOE, )KTYTHUKOBOE, PECHUYHOE. [IBUKEHHE MHOTOKJIETOYHBIX PACTEHUN:
TPONMU3MBI U HACTHH. J[BUKEHHE MHOTOKJIETOUHBIX )KUBOTHBIX M YeJloBeKa: MblleuHas cuctema. Peduekc. CkeneTHble MBIIIIIBI U UX padoTa.

10



IIntanue opranusmos. [lormomenne BOIbI, YITIEKMCIOTO ra3a U MUHEPAJIBHBIX BEHICCTB pacTeHHAMH. IIuTanue )uBOTHBIX. BHyTpunosoctHoe n
BHYTPUKJIETOYHOE MNuIIeBapeHHe. [luraHue 1O03BOHOUHBIX KUBOTHBIX. OTHENbl NUIIEBAPUTENBHOIO TpakTa. lluieBapuTeNnbHbIE KEIE3BI.
[TnmeBapuTenbHas cUCTEMA YEIOBEKa.

Jpixanue opranu3moB. Jlpixanue pactenuil. Jlpixanue xuBOTHBIX. Auddy3us ra3oB yepe3 moBepxHOCTh KiIeTKH. KoxHoe npixanue. JlprxarenpHas
nosepxHocTh. JKabGepHoe M 5€rouyHoe ppixaHue. JlpIXaHHE MO3BOHOYHBIX XMBOTHBIX M YEJIOBEKA. OBOJIIOLIMOHHOE YCIOXHEHHE CTPOCHMs JIErKUX
II03BOHOYHBIX JKUBOTHBIX. JIpIXaTelbHas CUCTEMa dYeIOBEKAa. MEXaHM3M BEHTWIALUU JIETKUX y NTUL U MICKONUTAKOWUX. Peryidanus apIxaHus.
JlpIxatesbHble 00BEMBI.

TpaHcnopT BelecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUM. TpaHCIOPT BELIECTB y KUBOTHBIX. KpoBeHOCHas cucremMa U €€ OpraHsbl.
KpoBeHocHast cucreMa MO3BOHOYHBIX JKMBOTHBIX M uesoBeka. Cepjie, KpOBEHOCHbIE COCYIbl M KpoBb. Kpyrn KpoBooOpalieHus. DBOJIOLUOHHBIE
YCIIOKHEHUS CTPOCHHUSI KPOBEHOCHOW CHCTEMBI TIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaia u e€ perynsusi.

Beigenenue y opranuzMoB. Beinenenue y pacreHuid. Bwigenenue y xkuBoTHbIX. CokpaTturenbHble Bakyonw. Opransl BelaeneHus. DuupTpanns,
CeKpelusi U 00paTHOE BCAChIBAHME KaK MEXaHU3MBI paOOTHl OpPraHoB BblAENICHHS. CBS3b MOJOCTH Tella ¢ KPOBEHOCHOW W BBIACTHUTEIHHON CHCTEMaMHU.
Boiienenre y n03BOHOUYHBIX AKHBOTHBIX U yenoBeka. [louku. Ctpoenue u ¢pyHkunoHupoBanue HeppoHa. OOpazoBaHHE MOYH y YeJIOBEKa.

3ammTa y OpraHu3MoB. 3aliuTa y OJAHOKJIETOYHBIX OpraHu3MoB. COpbI OAKTEPH M IUCTHI MPOCTEUIINX. 3alIUTa Y MHOTOKJIETOUYHBIX PACTCHHH.
Kyrukyina. Cpencrsa nacCUBHOM U XMMHUYECKOM 3aIUThl. DUTOHLIUBI.

3ammTa y MHOTOKJIETOUYHBIX KUBOTHBIX. [IOKpOBBI M X MpOU3BOHBIE. 3amuTa opranu3Ma ot oonesneil. UMmyHHas cucreMa uenoBeka. Knetounsii
U TyMOpPaJbHbIII UMMYHUTET. Bpoxka€HHBIN 1 MpUOOPETEHHBIN criennduyeckuii UMMyHHUTET. Teopusi KIOHaIbHO-cesleKTuBHOro nmmyHnutera (I1. Dpnux,
®.M. bepner, C. Tonerasa). BocnanurenbHble OTBEThI OPraHu3MoB. Poiib BpOKAEHHOIO UMMYHHMTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

Pa3znpaxxuMocTs 1 perynsuus y opraHu3MoB. Pa3sapakxumMocTs y OJHOKJIETOUHBIX OpraHu3MoB. Takcuchl. Pa3pa)kxuMoCTh U peryisnus y pacTeHUM.
PocroBele BemecTBa U UX 3HaYCHUE.

HepBHas cucrema u peduiekTopHas peryisuus y >KUBOTHBIX. HepBHas cuctema u €€ OTHenbl. DBOJIOIMOHHOE YCIOKHEHUE CTPOSHHsI HEPBHOM
CUCTEMBI Y ®KHUBOTHBIX. OT/I€IIbI TOJIOBHOI'O MO3Ta MO3BOHOYHBIX )KUBOTHBIX. Peduiekc u peduiekropHas ayra. bezycioBHbie U ycI0BHBIE pe(IEKCHI.

I'yMopanbHas peryiasnus U HIOKPHUHHAs CHCTEMaA >KMBOTHBIX M ueloBeka. JKene3bl DHIOKPUHHOM CUCTEMBI U MX FOPMOHBI. J[elicTBHE TOPMOHOB.
B3aumocBs3b HEpBHOM U 3HIOKPUHHOM cucTeM. [ nnortanamo-runogu3sapHas cuctema.

Jlemoncmpayuu:

[Toptper: N.II. I1aBnoB.

Tabmuupl u cxembl: «OAHOKIETOYHBIE BOJOpOCIN», «MHOrOKIeTouUHble Boaopociu», «bakrepum», «lIpocteiimme», «Opranbl IBETKOBBIX
pacTtenuit», «CUcTeMbl OpraHoB MO3BOHOYHBIX JKUBOTHBIX», « BHyTpeHHEe CTpOEHHE HaCEKOMBIX», « TkaHu pacTeHuit», «KopHeBble cucteMbl», «CTpoeHue
ctebns», «CTpoeHue TUCTOBOM MIacTUHKNY, « TKaHU )KUBOTHBIX», «CKeneT yenoBekay, «[lumeBapurensHas cucremay,

«KpoBenocHas cucremay, «/lpixatenbHas cuctema», «HepBHas cucremar, «Koxay,

«Mpiueynass cuctema», «BbiaenurtenbHas cucreMa», «OHIOKPHUHHAs CUCTEMay,

«CtpoeHnue MBIILIED, «IMMyHUTETY, «KumegyHonoaocTHEIEY, «Cxema NUTaHUA pacTeHuit», «KpOBEHOCHBIE CHUCTEMBI
MO3BOHOYHBIX KUBOTHBIX», «CTpOEHUE TUIIPBDY,
«Ctpoenue mianapun», « BHyTpeHHee cTpoeHune J0KaeBoro 4epss», «HepBHas cucrema peid»,  «HeppHas cHCTEeMa narymkn», «HepBHast

CHUCTEMa IPECMBIKAIOLIUXCS,
«Hepsnas cuctema ntuiy, «HepBHas cucrema miekonuraronmxy, «HepBHas cuctema genoBekay, «Pediaekcy.
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OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpOIpenapaThl OJHOKIETOYHBIX OPraHW3MOB, MHUKpOIpEnaparbl TKaHEH, paKOBHHBI MOJUIIOCKOB,
KOJUTIEKIIUA HACEKOMBIX, UTJIOKOKUX, KUBBIC DK3EMILISIPhl KOMHATHBIX PAcTeHUM, repOapiu pacTeHU Pa3HBIX OTAENOB, BIAXKHBIE MPENapaThl KUBOTHBIX,
CKEeJIeThl MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJIET 4YeJoBeKa, 00OpyIoBaHHE ISl JIEMOHCTpPAIMH MOYBEHHOTO W BO3IYLIHOTO
NUTAHUS PACTCHUM, PACIICIUICHUS Kpaxmalia U OelIKOB Mo JeicTBUEM (PepMEHTOB, 000PYAOBAaHHUE IS JIEMOHCTPAIIMH OIBITOB [0 M3MEPEHHIO JKU3HEHHOU
€MKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeJIbHBIX ABUKEHUH, MOJIETIU TOJIOBHOIO MO3Ia Pa3INYHbIX KUBOTHBIX.

Jlaboparopnas pabora «M3ydenue TkaHel pacteHuii». JlabopaTopHas pabota «V3yueHue TkaHel KUBOTHBIX». JlaboparopHas pabora «M3ydeHue
OpPraHOB LIBETKOBOT'O PACTEHUS.

Tema 10. Pa3mHoxeHHe U pa3BUTHE OPTAaHU3MOB

@®opMbl pa3MHOKEHHUsI OpraHU3MOB: Oecroyioe (BKJIOYasi BEreTaTHBHOE) U MMOJIOBoe. Buibl Oecrosioro pa3MHOXKEHHS: MMOYKOBAHME, CHOPYJISAIUS,
dbparmeHTaIMs, KJIOHUPOBAHUE.

[TonoBoe pazmuoskenue. IlonoBbie KiIeTku, Wik rametsl. Melo3. Ctaguu meiosa. [loBegenue xpomocoM B Meiio3e. Kpoccunrosep. buonornueckuit
CMBICJI MEH03a U I0JI0BOro npouecca. Meios3 u ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe pa3Butue. 'amerorenes y x«uBoTHbIX. [TonoBsie xkene3sl. OOpa3oBaHue U pa3BUTHE MOJIOBBIX KIeTOK. CriepMaToreHes u OOreHes.
CrtpoeHue moJIOBBIX KJIETOK.

OmogoTBopeHre U SMOPHOHATBHOE pa3BUTHE KUBOTHBIX. CIIOCOOBI OIIOAOTBOPEHUS: HApyKHOe, BHyTpeHHee. [lapTeHorenes.

WupuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHONIOTHST — HayKa O Pa3BUTHU OpraHu3MOB. MopdoreHes — ofjHa U3 IIIaBHBIX IPOOIeM
smOpuonoruu. Konnenuus mopdorenoB u moaenu Mmopdorenesa. Craguu sMOpHOreHe3a >KMBOTHBIX (Ha mpuMmepe nsarymku). [po6rnenue. Tursbl
npoOiieHus. JleTepMUHHPOBAHHOE W HEJACPMUHUPOBAHHOE JpoOieHue. bnactyma, tumbel Onactyn. OcoOCHHOCTH JIPOOJICHHS MIICKOIMHUTAOIINX.
3apopliieBbie IUCTKU (TacTpyJsaius). 3aKiajka OpraHOB M TKaHEW W3 3apOJBIIIEBBIX JTUCTKOB. B3anMHOe BiMsHUE YacTel Pa3BUBAIOILIETOCS 3apOibIIia
(sMOpHoOHaNbHAsE MHAYKIMS). 3aKiIaKka IJIaHa CTPOSHHS )KUBOTHOTO KaK pe3yJbTaT HepapXUUYeCKUX B3aMMOICHCTBHI reHOB. BrusHie Ha SMOpHOHATBHOE
pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEeIbl.

Poct u pa3utue xuBoTHbIX. [locTomMOpuoHanbHbI nepuof. IIpsmoe u Hempsmoe pas3BuTHe. Pa3Butue ¢ meramop@o3oM y OEClO3BOHOYHBIX U
MO3BOHOYHBIX KMBOTHBIX. bHoNOrMyeckoe 3HaYyeHUEe NPsIMOTO M HENPSIMOTO  Pa3BUTHS, HMX pacnopocTpaHEeHUE B Mpupoje. TUmbl pocTa KUBOTHBIX.
@DakTophl PEryJsIIMM pOCTa KUBOTHBIX U 4esloBeka. CTaguu MOCTAIMOPHOHAIIBHOTO Pa3BUTHS Yy )KMBOTHBIX U YejoBeka. [leprnosbl OHTOreHesa 4yeioBeka.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

Pasmuoxenue u pasutue pacteHuil. ['ameroput u cnopodur. Meio3 B xU3HEHHOM LUKIe pacTeHui. OOpa3zoBaHHe CIOp B Ipolecce Meiosa.
I'ameTorenes y pacreHui.

Oniog0TBOpEHKE U Pa3BUTHE PACTUTEIBHBIX OPraHu3MOB. J[BOIHOE OIIOIOTBOPEHNUE Y IBETKOBBIX pacTeHuil. OOpa3oBaHUE U Pa3BUTUE CEMEHU.

MexaHu3Mbl pEryiasiiui OHTOTE€HE3a Y PACTEHHM U )KUBOTHBIX.

Jlemoncmpayuu:

[optpetsr: C.I'. HaBammn, X. [lIneman.

Tabnuue! u cxembl: «BereraTuBHOe pazMHOXKeHUE», « UMbl Oecrionoro pasMHoXkeHus», «Pa3MHOXKeHHe  XIamMUAOMOHAIbl», «Pa3MHOXeHHe
SBIJIEHBDY,

«Pa3MHOXkeHHEe TUaIph», «Menosy, «XpoMocomely, «['amerorenes», «CTpoeHne SSUIEKIETKH U ciepMaTo30uia», «OCHOBHBIE CTAJIMM OHTOTEHE3ay,
«IIpsimoe u HenpsiMoe pa3BuUTHEY, «Pa3BUTHE MaiicKOTo Kykay, «Pa3Butue capanumn», «Pa3BuTue JIArymKkm,
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«JIBOITHOE OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHUil», «CTpoeHrne CeMsIH OJIHOJOJBHBIX U ABYIOJIBHBIX pPacTeHU», «KU3HEHHBIA UK MOPCKOM
KanycTb», «KU3HEHHBIN UK MXa», «KU3HEHHBIN UKJ NAIOPOTHUKAY, «KM3HEHHBIN LUK COCHBD».

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIIpenapaThl SHIEKJIETOK U CIIEPMATO30UI0B, MOJieNb «L{uKI pa3BUTHS JIATYILKIY.

JlaGopatopHnast pabota «/3yueHne CTpoeHUs OJIOBBIX KIETOK Ha TOTOBBIX MUKpPOIpenapaTaxy.

ITpakTryeckas pabora « BblsiBieHne NPU3HAKOB CXOACTBA 3apOAbIILIEH T03BOHOYHBIX KUBOTHBIXY.

Jlaboparopuas pabota «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIUX PACTCHUIN.

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

VcTopus cTaHOBICHHS M Pa3BUTHUS TeHETUKU Kak Hayku. Pabotsl I'. Mengens, I'. ne ®pusa, T. Moprana. Pons oTeyecTBeHHBIX YYEHBIX B Pa3BUTHH
renetuku. Paboter H.K. Konenoa, H.M. Baeunoa, A.H. benoszepckoro, I'.J[. Kapneuenko, F0.A. ®ununuenko, H.B. Tumodeera-Pecorckoro.

OCHOBHbBIE T€HETUYECKUE IOHSATHS U CHUMBOJBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJJIEIbHBIE TI'€HbI, AJIbTEPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA U
pELIeCCUBHBIN NMPU3HAK, TOMO3UI0Ta, I'€TePO3UTroTa, YUCTasi JUHUS, IMOpUabl, reHoTun, (GeHorun. OCHOBHbIE METO/Jbl IT'€HETUKU: THOPUA0IOTUYECKUl,
LATOJIOTUYECKUI, MOJIEKYJIIPHO-TE€HETUYECKHM.

Jlemoncmpayuu:

[loprpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H.K. Konsuos, H.W. Basunos, A.H. benozepckuii, I'.I. Kapneuenxo, 0.A. ®ununuenko, H.B.
TumodeeB-PecoBckui.

TaGmuuer u cxembl: «MeToabl reHeTUKn», «CxeMbl ckpemuBanus». JlabopaTopras padora «po3oduia kak 00bEKT reHETUYECKUX HCCIECTOBAHN .

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. [lepBbiii 3akon Menens — 3aKkoH equH000pa3us rTHOpHUI0B repBoro nokoseHus. [Ipasuno noMmuaupoBanus. Bropoit
3aKOH MeH/ens — 3aK0H pacllenIeHus IPU3HaKoB. L{uTomornyeckue 0CHOBBI MOHOITHOPUHOTO CKpeIMBaHus. ['UmoTe3a YyucToThl ramer.

Ananusupyouee ckpermupanyie. [IpoMeKyTOUHBIM XapakTep HacJIeJOBaHUs.

Paciennenue npu3HakoB U HEMIOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemuBanue. TpeTuil 3akoH MeHzaenss — 3aKOH HE3aBUCHUMOTr0 Hacjel10BaHus MpHU3HAKoB. LluTonornuyeckre OCHOBBI ITUTHOPUIHOTO
CKpELIUBaHMUS.

CuemnieHHoe HacienoBaHue mpusHakoB. PabGorer T. Moprana. CuensieHHOE HacieJOBaHHE T'€HOB, HapyLIEHHE CLEIUIEHUS MEXIy TI'€HaMHu.
XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M ONpPENENIECHUs IMoJia. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIi M reTeporaMeTHBIN IOJI.
I'eneTnyeckas CTpyKTypa IOJIOBBIX XpoMOocoM. HaciienoBanue Npu3HAaKoB, CLEIUIEHHBIX C IIOJIOM.

I'enorun kak nenoctHas cucrema. [lneloTponus — MHOKECTBEHHOE JIEWCTBUE IeHa. MHOKECTBEHHBIM aJuleau3M. B3auMonelcTBue HeallIeNbHbIX
reHoB. KommiemeHntapaocTs. Onucras. [lomumepus.

['eneTnyeckuii KOHTPOJIb Pa3BUTHSI PACTEHUH, )KUBOTHBIX U YENIOBEKa, a Takke (PU3HOJIOIHUECKUX MPOLECCOB, MOBEACHHSI 1 KOTHUTUBHBIX (PYHKIIUH.
I'eneTnueckne MexaHU3MBbl CUMOMOTeHe3a, MEXaHM3Mbl B3aUMOJCHCTBUS «XO3SMH — MapasUT» U «XO35IMH — MHKpPOOMOM». ['eHeTHyeckue acmeKThl
KOHTPOJISI U U3MEHEHUS HaclIeJICTBEHHON MH(OpMaIlMU B TOKOJIEHUSIX KJIETOK U OPTaHU3MOB.

Jlemoncmpayuu:

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

Tabmuuer um cxembl: «llepBelif u BTOpol 3akoHbl Mennens», «Tperuit 3akoH Menaens», «AHanu3upylollee ckpeuBaHuey, «HemomHoe
JOMUHUPOBAHUEY,
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«CuerieHHOe Hacel0BaHKWe NMPU3HAKOB y Apo30¢uibly, «I'eHeTnka nonay», «Kapuorun yenoseka», «Kapuotun gpozoduis», «Kapuotun nTunsn,
«MHOXECTBEHHBIN ajienn3m», « B3aumMoaeiicTBIe TEHOBY.

OO6opynoBaHue: MOJENIb A JIEMOHCTPAllMM 3aKOHOB €IUHO0Opa3usi rMOpHJIOB NEPBOrO IOKOJIEHUS M pacUICNJICHUs NPU3HAKOB, MOAEIb JUIS
JEMOHCTpAllMM 3aKOHA HE3aBHCHMOIO HACJEIOBAaHUS IPU3HAKOB, MOJAEIb JUIsl JAEMOHCTPAllMU CLEIUIEHHOI'O HAacJEelI0BaHUS IPU3HAKOB, CBETOBOM
MHUKpPOCKOII, MUKponpenapat: «Jpo3opunar.

[TpakTuyeckas padora «M3ydyeHnue pe3yapTaToB MOHOTHOPHIHOTO CKPELIUBAHUS Y JPO30(PHUITBD).

ITpakTnyeckas pabora «M3ydyeHue pe3yapTaToB IUTHOPUIHOIO CKPEIIMBAHUS Y APO30(UIIBIY.

Tema 13. 3akoHOMepHOCTH MU3MEHYHMBOCTH

B3aumMopeiicTBre reHoTuna M cpeisl npu GopMupoBaHuu ¢eHoTuna. M3MeHunBoCcTh npu3HakoB. KauecTBeHHBbIE M KOJIMYECTBEHHbIE IPU3HAKU.
Busibl ©13MEHUNMBOCTH: HEHACIIEICTBEHHAS U HACIIEACTBEHHAS.

MoaudukanronHas n3MeHUUBOCTb. Ponb cpeabl B (hopMupoBaHMM MOAU(UKALMOHHON n3MeHunBocTH. HopMa peakiuu npusHaka. BapuanroHHsbli
psia u BapuanuonHas kpusas (B. Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYNBOCTH.

I'enoTunuyeckass u3MeHUUMBOCTh. CBOMCTBA TE€HOTUIMYECKOM W3MEHYMBOCTU. Buabl TIeHOTUNMYECKOW HW3MEHUYMBOCTH: KOMOMHATHBHA,
MyTallMOHHAasL.

KomOuHaTHBHas M3MEHYMBOCTb. Melo03 U MOJIOBOH IpolecC — OCHOBa KOMOMHATUBHOM M3MEHYMBOCTH. Pojib KOMOMHATHBHOW HM3MEHYMBOCTH B
CO3/1aHUU F'€HETUYECKOT0 pa3HooOpa3us B Ipe/iesiax OJHOrO BUA.

MyTtannoHHasi W3MEHUYMBOCTb. BuIbpl MyTanuil: I€HHbIE, XPOMOCOMHbIC, reHOMHbIE. CIIOHTaHHbIE W HMHIYLMPOBaHHbIE MyTaluu. SnepHble n
nuToIIa3MaTuuyeckue mMyranuu. Comaruyeckue U 1oJjioBble MyTauMu. [IpuunHbBI BO3HUKHOBEHHUS MyTauuid. MyTareHbl U UX BIIMSHHUE Ha OPraHU3MBI.
3aKOHOMEPHOCTH MYTAILMOHHOTO Ipoliecca. 3aKOH FOMOJIOTHYECKUX PsiI0B B HacieACcTBeHHOM n3menunsocty (H.M. BaBunoB). BuesnepHas u3MeH4YNBOCTb
Y HACJIEICTBEHHOCTbD.

OnureHeTHKa U 3MUTC€HOMHKA, POJIb SIMUI€HETHYECKUX (PAKTOPOB B HACIEIOBAHUU M M3MEHYUBOCTH (DEHOTUITMUECKUX MPU3HAKOB Y OPraHU3MOB.

Jlemoncmpayuu:

[Toptpetsr: I'. ne ®pus, B. Moranucen, H.. BaBunos.

Tabnuue! u cxembl: «Bunbl usmeHunBoCcTHY, «MOAUPUKATMOHHAS N3MEHYHBOCTDY,

«KombuHaTuBHas U3MEHUYUBOCTbBY, «Metios», «OmnogoTBopenuey», «I'enernueckue 3a0oneBaHus yenoBeka», « Buapl MmyTanuii».

ObopynoBaHue: )KUBbIE U repOapHbIe SK3EMIUISIPhl KOMHATHBIX pacTeHUH, pUCYHKH ((hoTorpadun) >KMBOTHBIX C pa3IUYHBIMU BUAAMHU U3MEHUYUBOCTH.

JlaGopatopHnas pabora «VccnenoBaHue 3akOHOMEpPHOCTENH MOAM(PUKAIIMOHHON M3MeHYMBOCTH. [locTpoeHre BapuallMOHHOTO psijia U BapUallMOHHON
KpUBOW».

[TpakTryeckas padora « MyTaruu y 1po30¢uiisl (Ha TOTOBBIX MUKpOIpenapaTax)y.

Tema 14. I'eneTnka 4yenoBeka

Kapuotun uenosexka. MexnyHapoaHas nporpamMma HMCCIEA0BaHUS I€HOMa 4esloBeKa. MeTolbl M3yueHUs T€HETHKHM YeJIOBEKa: I'€HEalorMuecKHi,
OJIM3HEIOBBIN, IUTOTCHETHYECKUH,  IMOMYJSIIIHOHHO-CTATUCTUYECKUM,  MOJIEKYJIsIpHO-TeHeThuecknii. COBpEMEHHOE  OMNpejesieHHe  T'eHOTHIA:
MOJTHOT€HOMHOE CEKBEHHMPOBaHHE, TEHOTUIIMPOBAaHKE, B TOM 4ucie ¢ nomoulbio [11[P-ananuza. HacnencrBennsle 3a0oneBanns 4enoBeka. ['eHHble U
XpOMOCOMHBIE 00JIe3HH 4enioBeKa. boie3Hu ¢ HacneICTBEHHOM MpeapacrnosoKeHHOCThI0. 3HAaueHWE METUIIMHCKOM T€HETUKH B MPEJOTBPAIICHUN U
JeYCHUM TEeHeTHUYeCKUX 3aboyieBaHUIl yenoBeka. MeauKo- TeHeTHUecKoe KOHCYNIbTUpoBaHHE. CTBOJIOBBIE KJIETKHU. [IOHATHE «T€HETHYECKOTo Ipy3ay.
OTHYeCcKue acTeKThl UCCIIEOBAHUN B 00JIaCTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.
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I'eneTnveckne  (GakTopsl  TMOBBINICHHOW  YYBCTBUTEIBHOCTH  Ye€JIOBEKa K PU3MUECKOMY U XMMHUYECKOMY 3arps3HEHUIO0 OKPYKAIOIIEH CPEeIbl.
I'enernueckas npenpacnooKEHHOCTh YEJIOBEKA K MaTOJIOTHSM.

Jlemoncmpayuu:

Tabmuier u CXEMBI: «Kapuotun  yenoBeka», «MeToubl HU3YUYCHUS FCHETUKHA YeloBeKa», «l'eHeTHdyeckue 3a00JIeBaHUS
YeJIOBEKaY.

[TpakTuueckas pabota «CocTaBiIeHHE U aHAIA3 POIOCTIOBHOMY.

Tema 15. Centekuusi OpraHusMoB

JlomecTrKanuss W CeJNeKIusA. 3apoKJIeHUE celeKuuu u nomectukanuu. Yuenue H.M. BapunoBa o LleHTpax NpOMCXOXACHUS W MHOTOOOpaszus
KYJBTYpPHBIX pacTeHuil. PoJib celleKIuu B CO3AaHUU COPTOB PACTEHUN U MOPOJ KUBOTHBIX. COPT, MOpO/Aa, IITaMM. 3aKOH TOMOJIOTMUECKHUX PSIJIOB B
HacieacTBeHHOW m3MeHunBocTH H.M. BaBuioBa, ero 3naueHue a1 CeIEKIIMOHHON PabOTHI.

MeToapl CceNeKIMOHHONH pPaboThl. VICKYyCCTBEHHBIN OTOOp: MAacCOBBIM W WHAMBHIyaJbHBIA. DTarbl KOMOWHAIIMOHHOW CelleKnuH. VIcrbITaHue
MPOU3BOIUTENEH IO MOTOMCTBY. OTOOD MO T€HOTHITY C TTOMOIIBIO OIEHKU (PeHOTHIIa TOTOMCTBA M OTOOP MO TeHOTHITY C nmomotsio aHanu3za JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJl CEJIEKIIMOHHON paboThl. PainanioHHBI M1 XUMHUYECKUH MyTareHe3 Kak MCTOYHUK MYTallUil y KyJIbTYpHBIX
¢dbopMm opranuzmoB. Vcnonb30BaHre TEHOMHOTO PEIAKTHPOBAHUS U MEeTO10B pekoMOuHaHTHBIX JIHK /14 monydenus ucxogHoro Mmatepuania sl CeJEeKIHH.

[Tonyuenue nonuruionsoB. BHyTpuBUI0Bas rubpuau3anus. bIu3kopoACTBEHHOE CKpelIMBaHue, Wi WHOpuAuHr. HepolcTBEHHOE CKpelluBaHUE,
win aytopunuHr. l'ereposuc u ero mnpuuuHbl. Mcnonp3oBaHue rereposuca B ceneknuu. OtmanénHas rubpuamszanus. [Ipeogonenue Oecrmonus
MEXBUJIOBBIX THOPUIOB. JIOCTHIKEHHUS CENEKIINN PACTEHUN U KUBOTHBIX. «3€IEHAsT PEBOJIIOIUS.

CoxpaHeHne U H3y4YeHHE TEHETUYECKUX DPECYpCOB KYJIbTYpHBIX PACTCHMM M WX IUKUX POAUYEH N7 CO3[JaHHUs HOBBIX COPTOB U THOPHIIOB
CEIBCKOXO03SMCTBEHHBIX KYJIbTYp. M3ydueHue, coxpaHeHrue 1 ynpaBJIeHHE TEHETHYECKUMU PECypCcaMy CeIbCKOXO03IUCTBEHHBIX U TPOMBICIIOBBIX KM BOTHBIX
B LEJISIX YJIYYIICHUS CYyIIECTBYIOIIMX M CO3JaHUs HOBBIX IOPOJ, JUHUKA W KpPOCCOB, B TOM YHCIIE€ C IPUMEHEHUEM COBPEMEHHBIX METOJOB
HAy4HBIX HCCIICIOBAHUMN, IEPEIOBBIX HJICH U MEPCIIEKTUBHBIX TEXHOIOTUM.

Jlemoncmpayuu:
[Toptpertsr: H.W. Basunos, 1.B. Muuypus, I'.J[. Kapneuenko, [1.I1. JIykpsauenko, b.JI. Actaypos, H. bopnoyr, JI.K. benses.
Tabnuue! u cxemsl: «L{eHTpBI MTPOMCXOXKACHUS 1 MHOTO0Opa3usl KyJIbTYPHBIX pacTeHUN», «3aKOH TOMOJIOTHYECKUX psloB B

HaCJICICTBEHHON WM3MEHUYHBOCTHY,

«Mertonp! cenexuumny, «OTnanéHHas ruopuau3anusy, «MyTtarenes».

JlaGoparopnast pabota«l3ydeHue  COPTOBKYJIBTYPHBIX pACTECHUUN Hu MOPOJI IOMAIIHUX KUBOTHBIX).

Jlaboparopnas pabota «3ydeHne MeTo10B cenekiuu pacteHuit». [Ipaktudeckas pabota «[IpuBuBKa pacTeHui».

Okckypcusi «OCHOBHBIE METOABI W JOCTHDKCHMSI CEJIEKIIMM PACTCHWA W JKUBOTHBIX (HA CEJICKIIMOHHYIO CTaHIMIO, IUIEMEHHYIO (depMmy,
COPTOUCIIBITATENFHBIN YUACTOK, B TEIUIMYHOE XO3SHUCTBO, B 1a00paTOPHIO arpOYHUBEPCUTETA UITH HAYIHOTO IICHTPA)».

Tema 16. BuorexHoJ0rus U CHHTEeTHYECKAsl OHMOJIOT U

OOBeKThI, HCTHOJb3yeMble B OHOTEXHOJOTHH, — KIETOYHbIE M TKAaHEBBIC KYJIbTYPhl, MHUKPOOPTAHU3MBI, UX XapaKTepUCTHKA. TpaauimoHHas
OMOTEXHOJIOTHS: XJIEOOTICUCHHE, TMOTYyUYeHNE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAENHE. MukpoOuonorndeckuii cuate3. OOBEKThl MUKPOOHOIOTHUECKUX
texHonoruil. [IpousBocTBO OenKa, aAMUHOKUCIOT M BATAMHHOB.
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Co3gaHue TEXHOJIOTUH M MHCTPYMEHTOB LIEJICHAMPABICHHOTO M3MEHEHHS U KOHCTPYMPOBAHMS T'€HOMOB C LIEJIbIO MOJYYEHUS OPTraHU3MOB U HX
KOMIIOHEHTOB, COJICPXKAIIUX HE BCTPEUAOIIUECS B IPUPOJIe OMOCUHTETUUECKUE TTYTH.

Kinerounas mnxeHepus. MeToasl KyJbTypbl KJIETOK U TKaHEW pacTeHUH M )XKMBOTHBIX. KprobOanku. ComaTuveckass THOpUIU3aKsI ¥ COMaTUUSCKHI
smOpuoreHe3. Mcnonp3oBaHue rarjiouioB B celeKIMu pacteHuil. [lomydyeHne MOHOKIOHANBHBIX aHTUTEN. lcrnosb30BaHME MOHOKIOHAJIBHBIX U
MOJUKIIOHAJIBHBIX AHTUTENI B MeAuluHe. VICKycCTBEHHOE OIIOJAOTBOpPEHUE. PEKOHCTPYKUMS SHIEKIETOK U KJIOHUPOBAaHUE >KUBOTHBIX. MeTon
TpaHCIUIAaHTAIMH AP KIETOK. TeXHOJOTUH 03/10POBJICHHUS, KYJIbTUBUPOBAHUS U MUKPOKJIOHAIBLHOTO PA3MHOKEHUS CEILCKOX035IMCTBEHHBIX KYJIBTYP.

XpoMOcOMHass M TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TeHa M KOoHcTpywpoBanue pekomOmHaHTHBIX JIHK. Co3manme TpaHCTeHHBIX
OpraHu3MoB. JIOCTHKEHUS U EPCIIEKTUBBI XPOMOCOMHOM U T€HHOW MHXKEHEPUHU. JKOJOTUYECKUE U STUYECKUE MPOOJIEMbI TeHHON MHKEHEPHH.

Menununackue OuorexHosioruu. Ilocrrenomuas nudpoBas meauiuHa. [1[P-nmuarnoctrka. MeTtabolOMHBIN aHaMW3, TCHOLCHTPUYECKUA aHAIIN3
MPOTEOMa YEJIOBEKa JUIsl OLIGHKH COCTOSIHHUS €ro 3/J0pOBbs. VCIOIb30BaHME CTBOJIOBBIX KIETOK. TaprerHas Tepamnus paka. 3D-OuowHXeHepws ams
pa3paboTKu (PyHIaMEHTaIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHHA, CO3/IaHHUsI KOMITJIEKCHBIX TKAHEH COYETaHWEM TEXHOJIOTHH TPEXMEPHOTro OMONPUHTHUHTA
u ckaddonauHTa IUTs pEIICHUS 3a/1a4 MePCOHATN3UPOBAHHON METUITUHBI.

Coznanue BEKTOPHBIX BaKIMH C LEJIbl0 oOecredeHus KOMOWHUPOBAHHOW 3amuThl OT Bo30ymuteneir OPBU, yctanoBneHue MOJEKYyISIPHBIX
MexaHn3MoB (pyHkmuonupoBanus PHK-comepikamux BUPYCOB, BBI3BIBAIOIINX 0CO00 OMAacHbIC 3a00JIEBaHUS YSIIOBEKA U JKUBOTHBIX.

Jlemoncmpayuu:

Tabnuubl u cxemsl: «Vcronb30BaHHe MHUKPOOPTaHU3MOB B ITPOMBIIIUIEHHOM MPOU3BOACTBEY, «Kiterounas nmxeHepus», «I'eHHast HHXSHEPUS.

Jlaboparopnas padota «M3yuenue o0bekToB OuoTexHonoruny. [Ipakrnyeckas padora «IlomydeHre MOJIOYHOKHUCIBIX TPOJAYKTOBY.

DKcKypcusi «bUOTEXHONOTHA — BayKHEWINAsi MPOU3BOJIMTENbHAS — CHJIA COBPEMEHHOCTH (ma OMOTEXHOJIOTHIECKOE MIPOU3BOICTBO)».
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Paznea |l. Iliianupyemble pe3y/ibTaThbl 0CBOCHHSI Y4eOHOT0 MpeaMeTa

JIMYHOCTHBIE PE3VIJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBAHUS K PE3yJIbTaTaM OCBOCHHSA OOYYaIOUIMMUCS MPOrpaMM CpEAHEro oO0IIero oOpa3oBaHMs: JHUYHOCTHBIE,
METaNpeIMETHbBIE U IIPEAMETHBIE.

B cTpykType TUYHOCTHBIX PE3yJlbTaTOB OCBOEHUSI MPOrPaMMBbI 110 OMOJIOTMH BBIJCIIEHBI CISAYIOUINE COCTABIISIONINE: OCO3HAHHE 00YyYarolIUMHUCS
POCCUICKON TpakJaHCKON MIEHTHYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBEHOCTH M CAMOOIPECNICHHIIO, HATUYHE MOTUBALUU K O0YYCHHUIO
OMOJIOTUH, 1eJICHANIPABIEHHOE Pa3BUTHE BHYTPEHHUX YOSKIEHUHN JTMUYHOCTH HAa OCHOBE KJIFOUEBBIX IIEHHOCTEH UM UCTOPUYECKUX  TPagulMil  pa3BUTHS
OMOJIOTMYECKOTO 3HAHUSA, TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOIIMXCSI PYKOBOJICTBOBATHCS B CBOCH JESITEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMH yCTaHOBKAMH,
OPUCYHIMMH CUCTEME OHOJOTHYEeCKOro oOpa3oBaHMs, HAJIMYME MPABOCO3HAHUS HKOJIOTMYECKON KYJIbTYphl, CIIOCOOHOCTH CTaBUTh LEJIHM U CTPOUTH
YKU3HEHHBIE IJIaHbl.

JImaHOCTHBIE pe3yIbTaThl OCBOCHHS MPOTPaAMMBbI IO OMOJIOTUU JOCTUTAIOTCS B €IMHCTBE YUEOHOM U BOCIUTATEIbHON  JEATEIBHOCTH B

COOTBETCTBUM C TPAJULUOHHBIMU POCCHUHCKUMHU COLMOKYJBTYPHBIMH, HCTOPUYECKUMH M TyXOBHO-HPABCTBEHHBIMU LEHHOCTSMH, IPUHATHIMH B
oOmiecTBe MpaBWJIaMU U HOPMaMU TIOBEJICHUS U CLIOCOOCTBYIOT ITPOIIECCaM CaMOIO3HAHUS, CAMOBOCIIUTAHUS U CAMOPA3BUTHSI, PA3BUTHUSI BHYTPEHHEN
MO3HIINY JINYHOCTH, MTATPUOTH3MA U YBAKCHHUS K 3aKOHY M MPABOMOPSIKY, YEIOBEKY TPy/Ja M CTapiieMy ITOKOJIEHUIO, B3aHMHOTO YBa)KEHHs, OEpPEeKHOTO

OTHOLUEHUS K KYJIbTYPHOMY HacJEeAMI0 U TPAJULMIM MHOTOHALIMOHAJIBHOTO Haponaa Poccuiickoit denepanuu, Npupoae U OKpyXkarolen cpeze.
JIMyHOCTHBIE pe3yNIbTaThl OCBOCHUS Y4eOHOT0 TpeaMeTa « Buoorus» J0KHBI OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYarOIIUXCS PyKOBOACTBOBATHCS
c(hOpMUPOBAHHON BHYTPEHHEW MO3HMIMENH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OPHUEHTALUN, TO3UTUBHBIX BHYTPEHHUX YOEKICHHI, COOTBETCTBYIOIINX
TPaJMLMOHHBIM LEHHOCTSM POCCUUCKOIO OOILECTBA, PACLUIMPEHUE YXU3HEHHOTO OIbITa M OIbITa JEATEJIbHOCTH B IPOLIECCE PEATU3alUU OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIbHOM €ATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaxJaHCKOTO BOCITUTAHHSI:

e c(hOPMHUPOBAHHOCTH IPa’KJAHCKOM MO3UIIMK 00YYaIOIIErocsi Kak akTUBHOT'O M OTBETCTBEHHOT'O YJI€HA POCCUMCKOIo OOIIECTBA;

® OCO3HAaHHE CBOMX KOHCTUTYILMOHHBIX IIpaB U 00s13aHHOCTEH, YBa)KEHUE 3aKOHA U ITPABOIIOPSIIIKA;

® TOTOBHOCTh K COBMECTHOH TBOPUYECKOW AEATEIbHOCTU IPU CO3JIaHMM YUEOHBIX MPOEKTOB, pEIIeHUN YUeOHBIX M MO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUN
OMOJOrNYECKUX IKCIIEPUMEHTOB;

® CIOCOOHOCTH OIpPEAEATh COOCTBEHHYIO MMO3UIUIO IO OTHOLIEHMIO K SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSACHSATH €€,

® YMEHHME YUUTHIBaThb B CBOUX JEHCTBUSAX HEOOXOJMMOCTh KOHCTPYKTMBHOI'O B3aMMOJICHCTBHS JIOJEH C pa3HbIMH YOEKICHHUSIMH, KYJIbTYPHBIMU
LIEHHOCTSIMU U COLUAIbHBIM T0JIOKEHUEM;

® TOTOBHOCTh K COTPYIHHYECTBY B IPOILIECCE COBMECTHOT'O BBHIMOJHEHUS Y4YEOHBIX, MO3HABATEJIBHBIX M HCCIENIOBATEIbCKUX 3ajlad, YBaKUTEIBHOTO
OTHONICHUSI K MHEHHUIO OMIMOHEHTOB NMPH 00CYACHUH CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO CO/IEPIKAHMUS,

® TOTOBHOCTh K T'YMaHUTapHOH M BOJOHTEPCKOM NEATENbHOCTH;

2) MaTpUOTHYECKOTO BOCTIUTAHMUS:

e CcpOpMHUPOBAHHOCTH POCCHICKOMN I'pakJaHCKOW WICHTUYHOCTH, MATPUOTU3MA, YBAKEHHUS K CBOEMY HapoJy, UyBCTBAa OTBETCTBEHHOCTH nepea PoanHoH,
TOpPAOCTH 3a CBOM Kpail, cBor0 PoauHy, CBOM A3BIK U KyJbTYpY, IPOILJIOE U HACTOSLIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccun;

® I[IEHHOCTHOE OTHOLIEHHE K MPUPOJHOMY HACIEANIO U TaMATHUKAM IIPUPOJIbL, JOCTHKEHUSIM Poccun B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;
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® CIIOCOOHOCTH OIICHHMBATh BKJIAJ POCCUHCKUX YUEHBIX B CTAHOBJICHUE M PAa3BUTHE OMOJIOTWH, MOHUMAHHs 3HAYCHHUS OHMOJIOTUM B MO3HAHUM 3aKOHOB
IIPUPO/IbI, B )KU3HU YEJIOBEKa U COBPEMEHHOI0 OOIIECTBA;
e yjeifHas yOe:KIEHHOCTh, TOTOBHOCTD K CITy>KEHHIO U 3aniuTe OTedecTBa, OTBETCTBEHHOCTD 32 €T0 CyAb0Y;
3) MyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:
® 0OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOT0 Hapo/ia; ChOPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHHUS;
® CIOCOOHOCTH OLIEHWBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;
® OCO3HaHHE JIMYHOTO BKJaJla B MOCTPOEHHUE YCTOMYMBOIO OYIYIEro; OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTEINSM, CO3JAHHMIO CEMbHU Ha OCHOBE
OCO3HAHHOT'O IIPUHATHUSA LEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU C TPAIULUIMU Hapoa0B Poccuu;
4) 5CTEeTUYECKOr0 BOCITUTAHHS:
® HCTETUYECKOE OTHOLIECHHE K MUPY, BKIIIOUasi 3CTETUKY ObITa, HAYYHOT'O U TEXHUUYECKOI'O TBOPUYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUII;
® [IOHMMAaHHUE SMOIMOHAIIBHOI'O BO3JIEHCTBUS JKUBOW NPHUPOABI U €€ LIEHHOCTH; TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HbIX BHJIaX MCKYCCTBA, CTPEMJICHUE
IPOSIBIISATH KaYeCTBA TBOPUECKOM JINYHOCTH;
5) ¢usnueckoro BocnuTanus, GOPMHUPOBAHUS KYJIbTYPhI 37I0POBbSI i SIMOIMOHAIBLHOTO 0JIAr OOy YHSL:
e TOHMMAaHHWE M peanu3alus 370pOBOro M Oe30macHOro obpa3za JKU3HM (3AOPOBOE MUTAaHUE, COONIOACHHE TUTHEHHYECKUX TMPaBUI U HOPM,
cOaNmaHCUPOBAHHBINM PEXKUM 3aHIATUNA W OTIbIXa, peryispHas (u3nueckas aKTHMBHOCTH), OEPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PM3UYECKOMY H IICUXUIECKOMY 3/I0POBBIO;
¢ TIOHMMAaHHWE IIEHHOCTH MPaBWJI MHIANBUAYAIBHOTO U KOJUIEKTUBHOTO O€3011acHOTO TIOBEACHHUS B CUTYalUsX, YTPOXKAIOLINX 37J0POBBIO U JKU3HU JIIOJICH;
® OCO3HaHHWE NOCIEACTBUM U HEMPUATHUS BPEIHBIX IPUBBIYEK (YIOTPEOIEHUS aJIKOr0JIsl, HAPKOTHUKOB, KYpEHHUS);
6) TPyIOBOrO BOCIIUTAHHUS:
® TOTOBHOCTH K TPY/y, OCO3HaHHE IIEHHOCTU MacTepCTBa, TPYA0I00ue;
® TOTOBHOCTh K AaKTMBHOHM JEATEIBHOCTH TEXHOJOTHYECKOM M COLMAJbHOM HalpaBIEHHOCTH, CIIOCOOHOCTh HMHULUHUPOBATh, IUIAHUPOBATh M
CaMOCTOSITENILHO BBIMIOJIHATH TAKYIO AESITEIbHOCTD;
® UHTEpEC K pa3Iu4HbIM cepaM NpoPecCHOHANbHON NeATEIbHOCTH, YMEHHE COBEpLIaTh OCO3HAHHBIN BBHIOOp Oynyiiel mpodeccuu U peanu30BbIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;
® TOTOBHOCTb M CITIOCOOHOCTBH K 00pa30BaHHIO U CaMOOOPa30BaHUIO HA MPOTSKEHUH BCEl KU3HU;
7) 3KOJIOTHYECKOTO BOCIIUTAHHMS:
® HKOJIOTMYECKHU 1e1eCO00pa3HOe OTHOIIEHHE K IPUPO/IE KaK UCTOYHUKY KU3HU Ha 3eMile, OCHOBE €€ CyIIeCTBOBAHUS;
® TIOBBIIICHHE YPOBHS SKOJIOIMYECKOM KYJIBTYpbl: MPUOOpPETEHHE OMNbITa IUIAHUPOBAHMS TMOCTYINKOB M OLIEHKM HX BO3MOXKHBIX IOCIEACTBUN JUIS
OKPYXAaIOIIei Cpebl;
® OCO3HaHHE TJ00ATBHOIO XapakTepa HKOJIOTMUYECKHUX MpoOjIeM U MyTed MX pelIeHHUs; CIOCOOHOCTh HCIIOJIb30BAaTh MpHOOpeTaeMble MpPU U3YYEHUU
OMOJIOTHH 3HAHUA U YMEHHMS [IPU PELIeHUH Mpo0sieM, CBSI3aHHbBIX C pallMOHATBHBIM IPUPOAONOIL30BaHUEM (COOIIIOICHUE TTPABHII TIOBEACHUS B

MpUpPO/IC,  HaIpaBJIEHHBIX Ha COXpaHEHHE PaBHOBECHS B SKOCUCTEMAX, OXpaHy BHUJIOB, SKOCHUCTEM, OnOChepsl);
® QAKTHUBHOE HEIpHITHE ACWCTBUN, MPUHOCSIIIUX Bpel OKpY)Kalolleld MPUPOIHOW cpelle, YMEHHE MPOTHO3UPOBATh HEOJArONmpUSTHBIE SKOJIOIMYECKHe
HOCIIEACTBHSI IPEATIPUHUMAEMBIX IEHCTBUI U MPEAOTBPAILATh UX;

18



¢ HaJIMYUC PA3BUTOIO0 3SKOJOTMYCCKOTO MBbBIIIJICHUA, 9KOJIOTUUECKOM KYJbTYpbI, ONbITa ACATCIBHOCTU 9KOJIOTHUECKOM HaIlTpaBJICHHOCTHU, YMCHUSA
PYKOBOJICTBOBATbCS MMM B IO3HABaTEIbHOW, KOMMYHHMKAaTHBHOM M COLMANBbHOM MNpaKTHKE, TOTOBHOCTH K YYAaCTHIO B IPAKTUYECKOH AEATEIBHOCTH
HKOJIOTMYECKOM HAIIPaBICHHOCTH;

8) LeHHOCTH HAyYHOTO TO3HAHHUS:

e C(OPMHUPOBAHHOCTh MHMPOBO33PEHHS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOLIECTBEHHOM NPAKTUKH, OCHOBAaHHOI'O Ha
JMaore KyjiabTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMUKYJIBTYPHOM MUDE;

® COBEpLICHCTBOBAHME SA3bIKOBOM M YMTATENILCKOM KyJIbTYphl KaK CPEJICTBA B3aMMOAEHCTBHS MEXKy JIFOAbMHU U MIO3HAHUS MUDA;

e [IOHUMMaHUEe crneuu(pUKH OMOJIOTMM KaK HayKd, OCO3HAaHUs €€ poiau B (POPMUPOBAHMM PALMOHAIBHOIO  HAYYHOLO  MBILUICHMUS, CO3JIaHUH
LEJIOCTHOIO  IPEACTaBICHUS 00 OKPY’KAIOLIEM MHUPE KaK O €IMHCTBE IPHUPOJbI, YEJIOBEKA U OOILIECTBA, B IMO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEN U
peLeHny IpobJIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

e yOEeKXIEHHOCTb B 3HAYMMOCTU OHOJIOTMM JUIsl COBPEMEHHOM LMBWIM3AaLMU: OOECIEYeHUsT HOBOTO YPOBHS pa3BUTUS MEIULMHBI, CO3JlaHHUE
NEPCIEKTUBHBIX OMOTEXHOJIOTMH, CIIOCOOHBIX pELIaTh PECYpPCHbIE NPOOJIEMBbl pPa3BUTHS YEJOBEUECTBA, IOMCKAa NyTeH BbIXOJA U3 IJI00AIBHBIX
9KOJIOTHYECKUX MPpo0sieM U obecrieueHust epexoia K yCTOHYMBOMY Pa3BUTHIO, PAllMOHAILHOMY HMCIIOJb30BaHMIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHHUIO
HOBBIX CTAHAAPTOB XU3HU,

¢ 3aMHTCPCCOBAHHOCTL B IIOJTYYCHHU OMOJIOTHYECKNX 3HAHUHA B OeiaAaAX IIOBBIIIICHUA 061H€I>i KYJIbTYPHI, eCTGCTBeHHO-HaquOﬁ I'paMOTHOCTH, KakK
COCTaBHOM 4acTH (PyHKIIMOHAIILHOW I'PaMOTHOCTH 00y4aronuxcs, GopMupyemMoi npu u3y4eHnu Ouosoruu;

® [IOHUMaHHE CYIIHOCTH METO/OB IMO3HaHUS, UCIOIb3yEMbIX B €CTECTBEHHBIX HayKax, CHOCOOHOCTH MCIIOJIb30BaTh MOJIydyaeMble 3HAHUA Ui aHaJIU3a U
00BSICHEHUS SIBIICHUI OKpYy’Karomero Mrupa U NporucCxoJdalnXx B HEM I/I3MCHCHI/H>'I, YMCHHUC ACIIaTh 000CHOBaHHBIE 3aKJIIOYEHUS Ha OCHOBE HAay4YHBIX (1)8,KTOB
U UMEIOLIMXCS ITaHHBIX C LIEJIbI0 MOIY4YEHUS I0CTOBEPHBIX BBHIBOJIOB;

® CIIOCOOHOCTb CAMOCTOATENBHO UCIIOb30BaTh OMOJIOTMYECKHUE 3HAHUSI [UIs PELIeHUs IPO0JIeM B PealbHbIX )KU3HEHHBIX CUTYaUsX;

® OCO3HAaHHE LIEHHOCTU HAYYHOW JEATEIBHOCTH, NOTOBHOCTH OCYLIECTBIIATH NPOEKTHYIO U HCCIIENOBATEIbCKYIO AESATEIBHOCTh WHIMBUIYaJbHO U B
rpynine;

® TOTOBHOCTh M CHOCOOHOCTh K HENpPEPHIBHOMY OOpa30oBaHHIO U €caMOOOpa30BAaHMIO, K AKTMBHOMY IOJYYEHHIO HOBBIX 3HAaHMH 1O OWOJOTHH B
COOTBETCTBHUHU C ) KU3HCHHBIMU HOTp€6HOCT$[MI/I.

METAIIPEJJMETHBIE PE3YJIbTATDI

MertanpeameTHble pe3ysibTaThl OCBOEHHUS ydeOHOro mnpeaMera «bHOJOrHMs» BKIIOYAIOT: 3HAYMMblE I (OPMHMPOBAHUS MHUPOBO33PEHUS
00y4aromuxcsi MEXIUCHUIIIMHAPHBIE (MEXIpeIMEeTHbIEe) OOIeHAYyYHbIe MOHATHUS, OTPa)karollMe IEJIOCTHOCTh HAay4YHON KAapTHUHBI MHpa U CHeUU(UKY
METO/IOB IO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILLECTBO, PHEPrus, SBJICHUE, MPOLECC, CHUCTeMa, HAayuyHbIH (DaKT, MPUHLUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeoBaHUe, HAOIIOJeHHe, W3MEpEeHUe, OHKCIEPUMEHT U Jpyrue); yHUBepcajbHble YydeOHble JelCTBUS
(mo3HaBaTeIbHbIE, KOMMYHUKATUBHBIE, PEryJIATUBHBIE), obecneunBaiome (GpopMupoBanue (pyHKIHMOHAIBHON IPAMOTHOCTH M COLUAIBHOW KOMIETEH MU
00y4aromuxcsi; CHoCOOHOCTh 00YYarOIMIMXCSl UCIIOJIb30BaTh OCBOEHHBIE MEKIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS M YHHUBEpCAIbHbIE yUeOHbIE
JENCTBUS B IO3HABATEILHON U COLIMAIBHON IIPAKTHKE.
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B pesynprare m3yueHuss OMOJIOTMM Ha YPOBHE CpeIHEro oOImero obpa3oBaHHs y oOydaromerocss OyayT cGOpMHpPOBaHBI TO3HABATEIbHBIE
yHUBEpCaJbHbIe y4eOHBIC NEHCTBHUS, KOMMYHUKATHBHBIC YHHBEpPCAIbHBIC Y4YeOHBIE ACHUCTBUS, PETYJISATHBHBIC YHHBEpPCAIbHBIE Y4YeOHbBIEC ICHCTBHS,
COBMECTHAS e TEIbHOCTb.

[To3HaBaTE/IbHBIC YHUBEPCALHBIC YICOHBIC JCHCTBUS
baszosvie noeuneckue oeticmsusi:
® CaMOCTOSITENbHO (OPMYIUPOBATH U aKTYaJIU3UPOBATh POOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
® UCIOJB30BaTh NPU OCBOCHUHU 3HAHUUN MPUEMBI JIOTMYECKOTO MBIIUICHUS (aHallM3a, CUHTE3a, CpaBHEHUs, Kiaccudukanuu, o0001eHus), pacKpbiBaTh
CMBICIT OMOJIOTMYECKUX MOHATUH (BBIACIATh UX XapaKTepHble MPU3HAKHU, YCTAaHABIUBATD CBS3U C IPYTHMMHU MOHATHIMH);
® OMpeAeNsaTh UeNH JesITeIbHOCTH, 3a1aBasi HapaMeTpbl U KPUTEPUH UX JTOCTHKEHHUS, COOTHOCUTH PE3YJIbTaThl A€ATEIbHOCTHU C MIOCTABICHHBIMH LEISIMH;
® UCIOJIB30BaTh OMOJIOTHYECKHUE MOHITHS ISl 00bsICHEHUS (DAKTOB U SIBJICHUI KUBOM MPUPOIbL;
® CTPOUTH JIOTUYECKUE PaCCyXkACHUS (MHIYKTUBHBIC, JACTyKTUBHBIC, TI0 aHAJIOTHUU), BBISBISATH 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B pacCMaTpUBACMbBIX
SIBIICHUSX, (DOPMYITHPOBATH BBIBOJBI M 3aKIIFOUCHHUS;
® TPUMEHSITH CXEMHO-MOJICIBHBIC CPEICTBA JJIS MIPEIICTABICHHS CYIIECTBEHHBIX CBSI3¢H M OTHOIICHUH B M3yYaeMBIX OMOJOTHYECKHX OOBEKTaX, a TAKKe
MPOTUBOPEUMII PA3HOTO POJIa, BHISIBICHHBIX B Pa3IMUYHBIX HH(GOPMAIIMOHHBIX UCTOYHUKAX;

e pa3pabaThIBaTh IUIAH PEIICHUs MPOOJIEMBI ¢ yUETOM aHaIM3a UMEIOIINXCS MAaTepUAIbHBIX U HEMaTepUalbHBIX PECYPCOB;

® BHOCHTb KOPPEKTHBBI B JCSITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IEJISIM, OLICHUBATh PUCKU MOCIEACTBUMA NESTEIbHOCTH,

® KOOPIMHHPOBATH M BBITIOIHATH PA0OTY B YCIOBHSIX PeaIbHOT0, BUPTYAIHHOTO U KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MpoOIeM.

baszoevie uccneoosamenvckue oeticmeusi:

® BJAJICTh HABBIKAMH yYeOHO-MCCIICIOBATEILCKON M TPOSKTHOW ICSATEILHOCTH, HABBIKAMH DPAa3pEHICHHS IMPOOJIEeM, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PELICHHS MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PAa3TMYHBIX METOIOB MTO3HAHNUS,

® UCIONB30BaTh PA3MYHBbIC BUJBI JIEATEIHHOCTH MO MOJNYYEHHUIO HOBOTO 3HAHUS, €r0 MHTEPIpPETalliu, MpeoOpa3oBaHUIO U MPUMEHEHHUI0 B Y4eOHBIX
CUTYaIIUSX, B TOM YHCJIC MTPH CO3/IaHUH YICOHBIX U COIUATBHBIX MPOCKTOB;

e (hopMHPOBATh HAYYHBIHN TUIT MBIIUICHHS, BIIAJICTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMH ITOHSATHUSIMHI H METOJIaMU;

® CTaBUTH U (POPMYITUPOBATH COOCTBEHHBIC 3a7]a9M B 00pa30BaTEILHOM JIEATEIIBHOCTH M KU3HEHHBIX CHTYAITUsX;

® BBHIBJISITh PUYMHHO-CIICJICTBEHHBIC CBSI3U W aKTyalIM3MPOBATh 3ajady, BBIIBUTATh TUIIOTE3y €€ pPeIIeHUs, HaXOAUTh apryMEHTHI JUIS JOKa3aTelIbCTBA
CBOMX yTBEpXKJICHUM, 3a]1aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

® AHAIM3MPOBAThH MOJYUYEHHBIC B XOJI€ PELICHUS 3aJa4l PE3yJIbTaThl, KPUTUUYECKH OLEHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

® JaBaTh OIICHKY HOBBIM CHUTYallMsIM, OIICHUBATh MPHUOOPETEHHBIA OIBIT; OCYIIECTBIATH IEJICHANPABICHHBIN MOUCK MEPEeHOca CPElCTB U CIOCO00B
JEUCTBUSA

e B MpodeCCHOHATBHYIO CPELY;

® yMeTh MEPEHOCUTh  3HAHUSB MTO3HABATEIIBHYIO " MPAKTHIECKYIO 00J1aCTH KU3HEICATCIILHOCTH;

® yMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeiH;

® BBHIIBHTaTh HOBBIE HJICH, PEJIaraTh OPUTHHAIBHBIC ITOAXO0/IbI M PEIICHHUS, CTABUTH MPOOJIEMBI U 33/1a49H, JIOMYCKAIOIINE ATbTePHATHBHBIC PEIICHH .
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Paboma c ungopmayueri:

® OpHEHTUPOBATHCSA B PA3IMUYHBIX UCTOYHMKAX MH(opMaiuu (Tekcre y4eOHOro nocodus, HayqHO-IOMyJIIPHOI auTeparype, OMOJIOrMUECKUX CIIOBApSAX U
CIpaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHETE), aHaIM3UpOBaTh MHPOPMALMIO PA3TUYHBIX BUIOB U (HOPM INpENCTaBICHUS, KPUTHUYECKU
OLIEHUBATh €€ I0CTOBEPHOCTh M HEIIPOTUBOPEUMBOCTH;

e (opMynIHMpPOBATH 3aIPOCHl U MPUMEHATh pa3jIMyYHbIE METOJbl IIPHU MOMUCKE M OTOOpe Ouonornyeckoil MHGOpManuKu, HEOOXOIAUMON I BBITOJIHEHUS
y4eOHBIX 3a/1a4;

e npuoOperaTh ONBIT MCIOJIb30BAaHUS HH(OPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJOIMH, COBEPILIEHCTBOBATh KYJIbTYPY AKTHMBHOI'O MCIIOJIb30BaHMS
pa3IMYHBIX TIOUCKOBBIX CUCTEM;

® CaMOCTOSITETILHO BBIOMpATh ONTUMAIBHYIO (hOpMy MpeacTaBiIeHUs OMOIOTHYECKON HH(pOopMau (CXeMbl, TpaduKu, JUarpaMMBbl, TaOJIUIbI, PUCYHKU U
Apyroe);

® JCIIOJIb30BaTh HAyYHbIH S3bIK B KadyecTBE CPEACTBa Ipu paboTe c OMOIIOrMYecKoll HHpoOpManueil: NpUMEHSATb XHUMHUYECKHE, (U3HYECKHEe U
MaTeMaTUYeCKUEe 3HAKU M CHUMBOJIBL, (hopMyibl, aOOpeBUaTypy, HOMEHKIATypy, MCIOIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA
HarJIsIHOCTH;

BJIAJICTh HAaBBIKAMU PACMO3HABAHUS U 3aIIUTH HH(OpMAIK, HHPOPMALMOHHON O€301MaCHOCTH JTMYHOCTH.

KoMMyHUKaTHBHbIE YHUBEPCAIbHbBIC YUEOHbBIE JICHCTBHS

Oobwenue:

® OCYIIECTBIATh KOMMYHHKAIIMU BO BCEX cpepax *KU3HH, aKTUBHO yYaCTBOBATh B JMAIOIe WIHM JUCKYCCHH IO CYIIECTBY OOCYKIaeMOi TeMbl (YMEHHE
3aJaBaTh BOIIPOCHI, BBICKA3bIBaTh CYXJEHUS OTHOCHUTEIBHO BBIMOJIHEHHs IpeJlaraéMod 3a/JadyM, YYUTHIBaTb MHTEPECHl U COIIACOBAHHOCTH MO3MIMHA
JPYTUX YYaCTHUKOB JAMAJIOTa WIN AUCKYCCHH);

® pacrio3HaBaTh HeBEpOAJIbHBIE CPEICTBA OOIIEHUS, MOHUMATh 3HAYEHUE COIMAIBHBIX 3HAKOB, MPEANOCHUIOK BO3ZHUKHOBEHUS! KOH(IUKTHBIX CUTYAIlHH,
YMETh CMST4aTh KOH(IUKTHI U BECTU MIEPETOBOPHI;

® BIAJETh PA3JIMYHBIMM CIIOCOOAMHU OOIEHUS M B3aMMOJEHCTBHS, MOHMMAaThb HAaMEPEHUS JAPYIHX JIIOJeH, MpOsBIATh YBaKUTEIbHOE OTHOLIEHHE K
co0eceIHUKY U B KOPPEKTHOHN Gopme popMyIupOoBaTh CBOU BO3PAKEHHUS,

e pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOIO TOUKY 3PEHHUS C HCIIOIB30BAHUEM SI3BIKOBBIX CPEJ/ICTB.

Cosmecmuas 0essmenbHoCmb:

® TIOHUMATh W HCIIOJIB30BATh MPEUMYIECTBA KOMAaHIHOW WM WHAWBUIYAIBHOW paOOTHI NMpH pEmIeHWH OWOJIOTHYECKOH IMpoOsieMbl, 0OOCHOBHIBATH
HE00XO0IMMOCTh MPUMEHEHUS TPYIIOBBIX (JOPM B3aMMOIEHCTBHSI ITPU peLIeHUH yueOHOU 3a1au;

e BBHIOMpATh TEMATUKY U METO/Ibl COBMECTHBIX ACUCTBUI ¢ yUETOM OOLIMX UHTEPECOB U BO3MOKHOCTEH KaXKA0T0 UileHa KOJUIEKTHUBA;

® [PUHUMATH LEIM COBMECTHOM JEATENbHOCTH, OPraHU30BBIBaTh W KOOPAMHUPOBATh AECUCTBUS MO €€ JIOCTMIKEHUIO: COCTaBJATh IUIAH JeHCTBUl,
pacrpenensTh PoJv ¢ YI€TOM MHEHHI yYaCTHUKOB, 00CYKIaTh PEe3yIbTaThl COBMECTHON pabOTHI;

® OIIEHMBATh Ka4eCTBO CBOETO BKJIAa M KAXKJOTO yYaCTHUKA KOMAH/IbI B OOIMI pe3yNbTaT Mo pa3padoTaHHBIM KPUTEPHSIM;

e TIpejIaraTh HOBBIC TIPOEKTHI, OIICHUBATh HJICH C TIO3UIIMU HOBU3HBI, OPUTHHATHLHOCTH, IPAKTUIECKOH 3HAYUMOCTH;

® OCYIIECTBIATH MMO3UTHBHOE CTPATETMYECKOE TIOBEJCHNE B PA3IMYHBIX CUTYAIUSX, TIPOSIBIISITH TBOPYECTBO M BOOOpAKEHUE, OBITH MHUIIMATHBHBIM.
PerynstuBHbIC YHUBEpCATbHBIC YICOHBIE ICHCTBUS

Camoopaanuzayus:
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HCIIOJIb30BaTh OMOJIOTHYECKHUE 3HAHUS JUISI BHISIBJICHHS MPOOJIEM U UX PEIICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaLIUAX;

e BbHIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUU 1I€JIEBbIE U CMBICIOBbIE YCTAHOBKH B CBOMX JEUCTBUSAX U MOCTYNKAaX MO OTHOIICHUIO K KUBOW MpUpOJIE,
CBOEMY 3/I0POBBIO U 3J0POBBIO OKPY KAIOIINX;

® CaMOCTOSITETIbHO OCYHIECTBIISTh IIO3HABATEIbHYIO JAEATENbHOCTb, BBIABIATH IMPOOJIIEMBI, CTaBUTh U (HOPMYyITUpPOBaTh COOCTBEHHBIC 3a/laud B
00pa3oBaTeNbHON ACATEIbHOCTH U )KU3HEHHBIX CUTYaIlHAX;

CaMOCTOSITENTLHO COCTABJIATH IUIAH PEIICHUS MPOOJIEMBI C YIETOM UMEIOIIUXCSA PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MTPEAIOYTEHUH;

JaBaTh OLIEHKY HOBBIM CHTYallHsIM;

pacupsATh paMK1 y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOUTEHHIA;

JeNaTh OCO3HAHHBIN BHIOOD, apTYMEHTUPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (DOPMHUPOBAHUIO M TPOSIBICHUIO MIMPOKON SPYAULIMN B Pa3HBIX OOJIACTSX 3HAHWHN, NOCTOSHHO TOBBIMIATh CBOM 00Opa30BaTENbHBINA H
KYJIbTYpHBIH YPOBEHb.

Camoxonmpons.

® JaBaTh OLEHKY HOBBIM CUTYaI[UsiM, BHOCUTh KOPPEKTUBHI B JIEATEIHHOCTh, OLIEHUBATH COOTBETCTBHE PE3YJILTATOB IIEIISIM;

® BJa/IeTh HaBBIKAMH MO3HABATENHHON pedieKCHH KaK OCO3HAHUSI COBEPIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOLIECCOB, X PE3YJIHTATOB M OCHOBAHUIA,
UCTIOJIB30BaTh MPUEMBI pEIIEKCUH TSl OIICHKH CUTYAIlHH, BEIOOPA BEPHOTO PEIICHUS;

® yYMETh OIEHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATh PELICHHUS M0 UX CHIKCHHIO; TPHHUMATh MOTHBBI M apTYMEHTHI IPYTHX IPU aHAJIU3€ PE3ysIbTaToB
NESITEIIbHOCTH;

Ipunsmue cebs u opyeux:

® TIpUHUMATH ceOsl, TOHMMAasi CBOU HEJIOCTATKH M JOCTOWHCTBA,

® TIPUHUMATH MOTHBBI M APTYMEHTHI APYTUX MIPH aHATN3E Pe3yNIbTaTOB JACATEIbHOCTH; TIPU3HABATh CBOE MPABO M MPABO JIPYTHX HA OIIUOKH;

® Ppa3BHBATH CIIOCOOHOCTH MOHMUMATh MHP C TIO3HIIMH JIPYTOTO YeIOBEKa.

I[TPEAMETHBIE PE3YJIBTATEI

[TpeameTHble pe3ynbTaThl OCBOCHMS COJEpXaHMUA yueOHOro npenmera «buosjorus» Ha yriayOJ€HHOM YpPOBHE OpPHEHTHPOBAHBI Ha oOecledeHHe
npoduabHOro 00yueHus: odyvarouxcs Ouosornu. OHU BKIIIOYAIOT: cHEU(pUYecKe Il OMOJIOrMY Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUH 110
OCBOCHMIO, MHTEPIIPETALMH U TIPeoOpa30BaHUIO 3HAHUI, BU/IbI A€ATEIBHOCTH 0 MOJTYYEHUIO HOBBIX 3HAHUH M MX MPUMEHEHHIO B Pa3IMYHbIX YUEOHBIX, a
TaK)Ke B peajbHbIX JKU3HEHHBIX CUTyalusax. [IpeaMeTHble pe3ynbTaThl NpeACcTaBIeHbI 0 F0JIaM U3yUEHUs.

IIpeomemmnule pe3ynbmamul oceoenus yuebno2o npeomema «buonoeusny 6 10 knacce 0ondicHbl ompadcams:
e CcpOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTMHM B CHCTEME €CTECTBEHHBIX HayK, B (DOPMUPOBAHMM €CTECTBEHHO-HAYyYHOH KapTHHBI MHUpA, B
MO3HAHUU 3aKOHOB MPHUPOJBI U PEUICHHH MpoOJIeM PaLMOHAIBHOIO MPHUPOIONOIb30BaHUSA, O BKJIAJAE POCCHUUCKUX M 3apyOekHbIX YyUEHBIX B pa3BUTHE
OHOJIOrnH;
® BJAJICHUE CUCTEMON OMOJOTMYECKUX 3HAHUN, KOTOpas BKIIOYAET: OCHOBOIIOIAraouiie ON0oIOrnuecKrne TEPMUHbI U MOHATUS ()KU3Hb, KJIETKa, OPTaHU3M,
MeTaboIM3M, TOMEOCTas3, CaMOPETYJISIHs, CaMOBOCIPOU3BEICHNE, HACIEICTBEHHOCTh, HU3MEHUNBOCTh, POCT M  pa3BUTHE), OMOJIOTHYECKHE TEOpUHU
(xnerounas Tteopus T. llIBanna, M. lllneiinena, P. BupxoBa, xpomocomHas Teopust HaciaeactBeHHocTH T. Moprana), yuenust (H.J. BaBunoBa — o nieHTpax
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MHOT000pa3usi U MPOUCXOKJEHUS KyJIbTYPHBIX PACTEHMi), 3aKOHBI (€IMHOOOpa3usi MOTOMKOB TEPBOrO MOKOJIEHUS, PACILEIICHHs, YUCTOThI TaMer,
HE3aBUCUMOTO HacienoBanus I'. MeHnens, roMoJIorTuuecKuX psioB B HacieAcTBeHHOU u3MenunBocty H.M. BaBunosa), mpuHUIUIBI (KOMIIIEMEHTAPHOCTH);
® BJAJICHWE  OCHOBHBIMH  METOJAaMH HAYYHOTO  [O3HAHUSA,  HCIOJIb3YEMbIX B OMOJIOTMYECKUX HUCCICIOBAHUSIX KUBBIX OOBEKTOB (OIMUCAHUE,
u3MepeHue, HaOJlIeHNe, SKCIIEPUMEHT);

® yYMEHHE BBIJICNATH CYLIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U 3YKAPHOT, OAHOKIETOYHBIX U MHOTOKJICTOYHBIX OPIraHU3MOB, B TOM UHUCIIE
OaxTepuii, rpubOB, pacTEHHi, KUBOTHBIX M YEJIOBEKa, CTPOCHHsS OPraHOB U CHUCTEM OpPraHOB PACTeHHM,  JKUBOTHBIX,  YeJIOBEKa,  IPOIIECCOB
KU3ZHEJCATCIIbHOCTH,  MPOTEKAIONIUX B OPraHW3Max pPacTEHUWH, )KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKUX IPOIIECCOB: OOMEHa BEmIeCTB (METaboIu3M),
IpEeBpalleHHs] SHEPTUU, OpOXKEHUsI, aBTOTPOGHOr0 M reTepoTpoHOro THIOB NMUTaHUSA, (OTOCHHTE3a U XEMOCHMHTE3a, MUTO3a, Mel03a, raMeToreHesa,
AMOpHUOreHe3a, MOCTAIMOPUOHAIBHOTO PA3BUTHUSA, PA3MHOXKEHHUS, WHIMBHUIYAJIbHOTO pa3BUTHA OpraHu3Ma (OHTOreHE3a), B3aMMOJICUCTBHUS TEHOB,
reTepo3uca, UCKyCCTBEHHOTO 0TOOPa;

e YMEHHE YCTaHABJIMBATh B3aMMOCBS3M MEXAYy OpPraHOMJAaMH KJIETKU M UX (YHKIUSMHU, CTPOCHHEM KIIETOK Pa3HbIX TKaHeW M UX (QYHKIUSMHU, MEXKIY
OpraHaMy U CHCTEMaMH OPTaHOB Yy PacTCHHH, )KMBOTHBIX M YEJIOBEKAa M UX (DYHKIIMSIMHU, MEXKAY CUCTEMaMH OPTaHOB M MX (DYHKIUSIMHU, MEXIY dTarnamu
oOMeHa BEIeCTB, dTamaMH KIJIETOYHOTO LHUKIA U >KM3HEHHBIX IUKIOB OPraHU3MOB, dTarmamMH AMOPHUOHAIBLHOTO PAa3BUTHUS, TCHOTUIIOM U (PEHOTHIIOM,
¢deHoTurnom u (hakropamu Cpeasl OOUTAHUS;

® yMEHUE BBISIBIIATh OTJIMYUTEIbHBIC TPU3HAKH JKUBBIX CUCTEM, B TOM YHUCJIE PACTEHUM, )KUBOTHBIX U YEJIOBEKA;

® yMEHHE HCI0Ih30BaTh COOTBETCTBYIONINE apPTyMEHTHI, OMOJIOTHYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIUKY ISl IOKAa3aTEIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEeMAaTUUYECKUX TPYIIIL;

® yMEHHME pelaTh OWOJIOTMYECKHE 3a/JayH, BBISBIATh MPUYHMHHO-CIECICTBEHHBIC CBSI3M MEXKAY HCCICAYEMbIMU OHOJOTHYECKHUMH MpOLeccaMu U
SIBJICHUSIMU, JICJIaTh BBIBOJIbI U TPOTHO3bI HA OCHOBAHUH TOJYYEHHBIX PE3YJIbTaTOB;

® YMCHHE BBHITIOJTHSATH JIAOOPATOPHBIC U MPAKTUICCKUE pa0dO0ThI, COOII0IATh MpaBUIIa MPH padoTe ¢ y4eOHBIM U J1a00paTOPHEIM 000PYIOBAHHEM,

e yMEHHE BBIIBUTATh TUIOTE3bI, MPOBEPITh MX HKCIEPUMEHTAIBLHBIMU CpPEICTBaMU, (HOPMYJUPYs 1€Jb UCCIEIOBAaHUs, aHATU3UPOBATH MOJYYCHHBIC
pe3yNbTaThl U AENaTh BBIBOIBL;

® yMEHHE Yy4acTBOBATh B yUeOHO-MCCIENOBATENHLCKON paboTe Mo OUONOrHH, SKOJIOTHH U MEIUIIMHE, POBOIMMOM Ha 06a3e MIKOIbHBIX Hay4YHBIX OOIIECTB,
U MyOJIMYHO MPEACTaBIATh MOTYUYEHHBIE Pe3YyIbTaThl HA YICHUUYECKUX KOH(EepEHITNIX;

® YMEHHE OILIEHWBAaTh OJTUYECKUE aCMEKThl COBPEMEHHBIX HCCIEAOBaHUNW B OONACTH OHOJIOTMM W MEIUIUHBI (KIOHUPOBAaHUE, HCKYCCTBEHHOE
OTUIOJIOTBOPEHHUE, HATIPaBICHHOE U3MEHEHNE TeHOMA U CO3/IaHUE TPAHCTEHHBIX OPraHU3MOB);

® YMEHHME OCYULIECTBIIAITh OCO3HAHHBIM BBHIOOp OyAyllell mnpodeccuoHaIbHON AEATEIbHOCTH B 00JacTH OHOJOTUH, MEIULUHBL, OMOTEXHOJIOTHH,
BETEPUHAPUH, CEIbCKOTO XO3SHCTBA, MHUIIEBON MPOMBIIIJICHHOCTH, YIIyONATh IO3HABAaTEIbHBIM MHTEpEC, HAIPAaBJICHHBIH Ha OCO3HAHHBIM BBHIOOP
COOTBETCTBYIOIIEH Mpodeccun u MpoaoHKEeHHE OMOJIOTHYECKOTO 00pa30BaHus B OpraHU3aIUsAX CPEIHErO MPOPECCHOHAIBHOTO U BBICIIETO 00pa30BaHUS.
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Paznea |11. KanennapHo-tematudeckoe njianuposanue 10 B kiaacca

Ne Tema ypoka Koa- DJleMeHTBI Co/lepP:KaHUA Tun ypoka Bupa koHTpOJIS OcHoBHbIE BUbI Y4eOHOI Hara mo || laTta mo
n/n BO eI TeTbHOCTH miany || d¢akry
4yacoB
Tema 1. Buosiorus kak Hayka (1 yac)
1 ||Buosorus xaxk 1 ||CoBpemenHas OuonoTHs — BBoanblin BBoaHbIii. PackpriBath copepxaHue TEpPMUHOB 1
KOMILIEKCHAs HayKa 1 KOMIUIEKCHass ~ Hayka.  Kpartkas VeTHasS U u MIOHATHH: Hay4HOE
KaK 4acTh COBPEMEHHOTO UCTOpUSl ~ pa3BUTHA  OWOJIOTHH. [MCEMEHHas |[MHPOBO33pEHHE, HayuHas KapTHHA
Buonornueckue Hayku U U3ydaemble MHUpa, HAayYyHBIH METOJX, THUIIOTE3a,
oOmiecTBa paboTa ¢
HUMU TpOOIEMBI. TEOpHsl, METOJIbI CCIICIOBAHUS.
@dyHaaMeHTalIbHble, NMPUKIAIHbIE U YUEOHHKOM. XapakTepn30BaTh OHOIOTHIO KaK
[IOMCKOBBIE HAYYHBIE HMCCIEIOBAHUSL Bompocel Ha | kommuekchyro Hayky, eé mecto u
B OHosIOTHY. CTp. yUEOHHKA. |[ponb cpeau APYTHX eCTECTBEHHBIX
3HaueHHne ouonoruu B HayK.
(dopMupOBaHUA COBPEMEHHOM OueHuBaTh BKJIaJ OT€YECTBEHHBIX
€CTECTBEHHO-HaYYHOH KapTHHBI YVUEHBIX B pa3BUTHE OMOJIOTHH.
mupa. [Ipodeccun, cBs3aHHBIE C OreHuBaTh POJIb OMONTOTHYECKUX
ouoJsioruei. 3HadyeHue OWOJIOTUM B OTKPBITUA W  WCCIICJOBAaHWA B
MIPAKTUYECKON JesITeIbHOCTH pa3BUTUM HAyKH U MPaKTUYECKON
YeloBeKa:  MEAMLIMHE, CEIbCKOM NIeSITENLHOCTH JIFOJIEH.
XO03sIiCTBE, IIPOMBILIEHHOCTH, [lepeuncnath npodeccum,
OXpaHe NPUpPOAbI. CBSI3aHHBIE c COBPEMEHHOM
JlemMoHCcTpanuu: IlopTpersl: Ouosiornei.
Apucrotens, Teodpacr, [IpuBoanTh TPUMEPBI
K. Jlunme#t, X.b. Jlamapkx, Y. MIPAKTUYECKOTO HCTIOTH30BAHUS
Hapsun, Y. I'apseit, I'. Mennens, JIOCTHIKCHU I OMOJIOTHH B
B.M. Bepnanckumii, W.II. IlaBnos, MEIUIIMHE, CEJTbCKOM XO03SIHCTBE,
NU.H. MeunukoB, H.M. Bauios, MPOMBIIUICHHOCTH u OXpaHe
H.B. Tumodees-PecoBckui, IIPUPOJBL.
k. Yorcon, ®@. Kpuk, JI.K. bBenses.
Ta0mume! Hu CXEMBI: «CBs13b
OHWONIOTMH C JPYTUMH HAyKaMuy,
«Cucrema
OHMOJIOTMYECKHUX HAYK.
Tema 2. «KuBble cHCTEMBI M X H3y4YeHHe» (2 yaca)
2 |P)KuBble CUCTEMBI M X 1 |PKuBble cuctemMbl Kak MpeaMeT Ypoxk Texymuii. PackpriBaTh conepxaHue TEPMUHOB 1
CBOMCTRA uzyueHuss  Ouonorun.  CBoiicTBa obeMeTonoIoru | YCTHbIif ompoc. |4 MOHATUM: JKUBasg  CHUCTEMA,
KUBBIX CHUCTEM: €IMHCTBO 9JIEMEHT, TOJICUCTEMA, CTPYKTYpa;
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MIPOUCXOAAIIME B XKHUBBIX CUCTEMAX.
OcHOBHbIE ~ MIpPU3HAKU  JKUBOTO.
XKusep Kak Qopma CymecTBOBaHHSA
Marepuu.  Hayku,  usyuarouue
JKUBBIEC CUCTEMBI Ha Pa3HbIX YPOBHAX
OpraHu3allH.

N3yuenue xuBbIX cucreM. MeToJbl

MPaBUJIIO, 3aKOH.
[lepeuncnsaTe TPU3HAKH >KUBOTO.
XapaktepnuszoBath OCHOBHEIC
VPOBHU  OpTraHW3aliil  JKUBBIX
CHCTEM M METOABI OMOIOIHMYECKHX
HCCIIEOBAHUM.

OnuceiBaTh 0COOCHHOCTH,

Ne Tema ypoka Koa- JJ1eMeHTHI cofepKaHUs Tun ypoka Bua koHTpOIsS OcHoBHBbIE BUABI YUeOHOI Hdara no || laTta mo
n/n BO AeATeJbHOCTH mwiany || gaxkry
4acoB
XUMHYECKOTO COCTaBa, JecKou [IucbMeHHBIN  ||OTKPBITOCTS, BBICOKAs
AUCKPETHOCTb M LENOCTHOCTE, | yaynap e HHOCTH ompoc: uHy.  ||YTOPAIOYEHHOCTD, YIPaBIIsIEMOCTb,
CJI0KHOCTD U YIOPSI0YEHHOCTD 38 AHHA. HUEPAPXUYHOCTb. XaPaKTemeBaTL
CTPYKTYPHI, OTKPBITOCTb, CTPYKTYpy H CBOWCTBA KHBBIX
CaMOOpTaHM3aIHA, CHUCTEM, OTIHYHI XHUMHYECKOTO
CaMOBOCIIPOU3BEACHUE, coctaBa OOBEKTOB  JKHBOW U
pa3apaXUMOCTh, WU3MEHYHUBOCTD, HEXHUBON MIPUPOJIBL, oOmImii
POCT U pa3BUTHE. MPUHINI KJICTOYHOW OpraHu3aIliy
JemoncTpanuu TaOnuIbI U CXEMBI: YKABBIX CHCTEM.
«OCHOBHBIE  TPU3HAKU  KUZHW, CpaBHUBaTh OOMEHHBIE MTPOIIECCHI B
«buonormaeckue CHCTEMED, HEKUBOW W JKHBOM  TIPHPOIE;
«CBo¥CTBa )KHUBOU MaTEPHUI. pacKpbIBaTh CMBICIT  peaKIuii
MeTabonu3Ma.
OOBACHATH MEXaHU3MBI
CaMOPETYILIIIN )KUBBIX CUCTEM
Pa3IMYHOTO HepapXuIecKoro
YPOBHSI;
pacKpelBaTh ~ CyTb  IIPUHIIUIIOB
TIOJIOKUTENTFHON W OTPUIATEIILHON
o0OpaTHOi1 cBA3H.
AHAIM3UPOBATH CBOMCTBA
CaMOBOCIIPOHM3BECHIUS, POCTA U
Ppa3BUTHA OPraHN3MOB
3 YpOBHeBaH opraHu3anus 1 |[VpoBHH Opra’Husanuu JKUBBIX YpOK TeKyIJ.lI/If/'I. PackpeiBath copepxaHue TEPMUHOB 1
SKUBBIX CHCTEM CHCTEM: 3 MOJIeKyJISIpHI)II:/:I, obmmemeronosory || YeTHsrii onpoc. (|4 HNOHSATUH: OOMEH BEIIeCTB U
KICTOUHBIH, TKaHEBBIH, YeCKOi TrchMennpi  |[FPEBPalieH e SHEPTHUH,
OpraHnu3MEHHbIN, MOy JIAIUOHHO- CaMOBOCIIPOU3BCACHUC,
BHJIOBOM, sxocucremuplii|| HAITPABICHHOCTH Onpoc: HHI. CaMOpETyJIIMs, Pa3BUTHE, KU3Hb,
(6HOTeOIIeHOTHYECKHIA), 3a/laHus. HAyYHBIH (AaKT, HAYYHBIA METOI,
OroChEepHBIA. IIporueccsl, mpoOiiemMa,  THIIOTE3a,  TEopus,
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CI)YHKI_[I/IOHaJ'IBHaf{ ¢AHUIa >XHUBOIO.

U TOHSATHH: KJICTKA, OPraHeclIbl,

Ne Tema ypoka Koa- JJ1eMeHTHI cofepKaHUs Tun ypoka Bua koHTpOIsS OcHoBHBbIE BUABI YUeOHOI Hdara no || laTta mo
n/n BO AeATeJbHOCTH mwiany || gaxkry
4acoB
OHOIOrUYecKon HayKH. XapaKTepHbIe IJIs1 KaXIO0TO YPOBHS
Habmronenwe, HU3MEpEHuE, OpraHM3alyu >KUBOTO.
9KCIIEPUMEHT, CcUCTeMaTu3aLus, HaspiBaTh  Hayku, H3ydarouue
MeTaaHaJu3. JKUBBIE  CHUCTEMBl Ha  Pa3HBIX
[Tonsitue o 3aBUCUMOMU u YPOBHSIX OpTraHU3aIUH.
HE3aBUCUMOMN TIepeMEHHOM. CpaBHUBaTh MEXIY COOOW JKHBBIC
[InanupoBanue CHUCTEMBI pa3HBIX YpOBHe
skcriepuMeHTa.  [loctaHoBka OpraHM3allid U IPOUCXOIAIINE B
IIpOBEpKa TUIIOTES. Hynesas HUX
runote3a. IloHsaTHe BHIOOpKH H €€ mpoueccel.  [lokaszpiBaTh  poJib
JnocTtoBepHOCTE. Pa3zdpoc TUTIOTE3 ¥ TCOPUH B POPMHPOBAHNT
B Owmojormdeckux NaHHBIX. OmeHka €CTECTBEHHO- Hay4YHOM KapTHUHBI
JIOCTOBEPHOCTH MOJTyYEHHBIX MHUpa
pe3ynbTaToB. [IpUYHMHBI HCKaXKEHUS
pE3yJIbTAaTOB 3KCIIEPUMEHTA.
[ToHsITHE CTATUCTHYECKOTO TECTA.
JemoHncTpanuu
Tabmumpl W cXeMbl:  «YPOBHH
OpraHM3aLUU KUBOM IPUPOIBI»,
«CTpoeHune )KUBOTHOH KIIETKI,
«TkaHu XKUBOTHBIX», «CHCTEMBI
OpraHoB YeJI0BEYECKOro
OpTraHU3May,
«buoreornieHo3y», «bruochepar,
«MeTtonabr W3yYCHHUS JKUBOU
MIPUPOABD. Ob6opynoBanue:
nabopaTopHOe O0OpYJIOBaHUE IS
MIPOBEICHHUS HaOJII0ICHNH,
HU3MEPEHUH,
OKCIIEPUMEHTOB.
[pakrudaeckas pabora
«Hcnonp3oBanue pa3UYHbIX
METOOOB TMIPpHU HU3YUYCHUH IKHUBBIX
CUCTEM.
Tema 3. «buoJsiorust KjaeTkm» (2 yaca)
4 HcTopust OTKpBITUSA U 1 ||Knerka — cTpykTypHO- Ypok Texymmii. PackpriBath cogepxkaHue TEPMUHOB 2
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Ne Tema ypoka Koa- JJ1eMeHTHI cofepKaHUs Tun ypoka Bua koHTpOIsS OcHoBHBbIE BUABI YUeOHOI Hdara no || laTta mo
n/m BO AeATeJbHOCTH mwiany || gaxkry
4acoB
U3yYCHUS KIICTKH. UcTtopust OTKPBITHS KIETKH. 00IIEMETON0I0TH || YCTHBIN ONpocC. ||9yKapuOThl, MPOKAPUOTHI, BUPYCHI,
Kierounas Teopus Padorer P. T yKa,( A. JleBenryka. qecKoil [TuceMennsii  |[MTONOTHSA (KI€TOYHas OHOJIOrHs),
Kunerounas teopus (T. [lIBans, . KJIETOYHAs TEOPHsl.
M. ]_HnefmeI:{, P. Bupxos). HalpaBJICHHOCTH OTpOC: ML XapaKTepI/BoBETL OCHOBHBIE JTAIlbI
OcHoBHbIE MIOJIOKEHUS SaflaHHA. pa3BUTUS LIUTOJIOTUU KaK HayKud U
COBPEMEHHOM KJIETOYHOU TEOPHUH. e€ odopmieHre B KJIETOYHYIO
JeMoHcTpanuu ouomnoruto.
[Moptpetsr: P. T'yk, A. JleBenryk, T. [TokassiBaTh BKJIAJ] YUIEHBIX-
[IBarn, M. Ilneiinen, P. Bupxos, OHMOJIOTOB B W3yYeHHUE KJIIETOYHOTO
K. M. bap. CTPOEHUSI OPTaHU3MOB.
OGopynoBanue: CBETOBOM [Iepeuncnsatp OCHOBHBIE
MUKPOCKOII; MUKpOIIpenapaThl MIOJIO’KEHUS
pPaCTUTENbHBIX, KJICTOUHON TEOpUH, OOBICHATH €€
KUBOTHBIX U OaKTepUAIBHBIX KJIETOK pOJIb B (hopMupoBaHUH
€CTECTBEHHO-HayYHO! KapTUHbI
MUpa.
IIpuBoauTh JI0OKa3aTeIbCTBA
pPOJICTBA OPraHU3MOB
C UCII0JIb30BAaHUEM I10JI0KEHHM
KJIETOYHOH TEOpUU
5 |Metonsl MOJICKYJ‘IHpHOfI 1 |[Meroxasl MOJIEKYJISIPHOM u YpOK Texkymuii. PackpeiBath copepxaHue TEPMUHOB 2
U KJIeTOYHOM OMOIOTHIA. KJIETOYHOH Oononoruu: obmeMeronooru|| BblIOIHeHHE (1 MOHATUN: MUKPOCKOIIUPOBAHUE,
TMpakTnueckas padora MUKPOCKOIUS, xpomaTorpadus, HeCKOI MpaKTHYecKoif |[IPUTOTOBICHNE Cpe30B,
Nel «VI3yueHue MeTojoB anekTpodope3, METoJ  MEUYEHBIX paGOTL. nuddepeHnanIbpHoe OKpalliBaHue,
s aTOMOB, nuddepenimansaoe|| HAINPABICHHOCTH xpomarorpadusi,  37eKkTpodopes,
KJIETOYHOH GHoJIoTHHU neHTpudyrupoBanue, METOJ MEYEHbIX aTOMOB,
(xpomarorpadusi, KyJIbTHBUPOBAHHE KJICTOK. 1eHTpr(YTrUpoBaHKe, METOJI
3JICKTpO(I)Ope3, W3yuenne (QUKCHPOBAHHBIX KIIETOK. KyJbTYpbl KJIETOK M TKaHEW, METOJ|
g depeHIaTBEHOS DNEeKTPOHHAS MUKPOCKOTIHSI. pexomOuHanTHBIX JIHK.
neHTpudyrupoBaHue, Kondoxkanpnast MHUKPOCKOIIMSL. XapakTepu3oBaTh OCHOBHbIE
TLP)» BuransHoe (IpIKU3HEHHOE) METO/Ibl U3y4EHUs JKUBOU
H3YYEHHUE KIIETOK. MPUPOJIBL.
Hemonctparuu: TaONHIBI U CXEMBIL: I'oToBUTH BpeMeHHbBIE
«CBeToBOM MUKPOCKOII», MUKpOIIpenaparbl, paccMaTpuBaTh
«DIEKTPOHHBIH MHUKPOCKOID, UX B CBETOBOW MHUKPOCKOII U JAENaTh
«Hcropuss  pazButus METOJIOB OIKCaHHUE.
MHUKPOCKOIITHI. OOBSICHATS U cOOMIONATh NpaBHIIA
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Ne Tema ypoka Koa- JJ1eMeHTHI cofepKaHUs Tun ypoka Bua koHTpOIsS OcHoBHBbIE BUABI YUeOHOI Hdara no || laTta mo
n/m BO HesITeILHOCTH mwiany || gakry
4acoB

Ob6opynoBanue: CBETOBOH TEXHUKU MUKPOCKOITUPOBAHMUS

MHUKPOCKOIT; MHKPOTIPETIapaThl

paCTUTEIBHBIX,

KHUBOTHBIX M OaKTepHaIbHBIX

KJICTOK.

[IpakTrueckas padota

«3ydyeHne MeTONOB  KJIETOYHOU

ouonoruu (xpomarorpadus,

anekTpodopes, nuddepeHImaIbHOS

ueHtpudyruposanue, [TLP)»

Tema 4. «Xumuveckasi opranuzanus kjiaerkm» (10 yacon)

6 || XumMuueckuil cocTan 1 | Xumuyeckuit COCTaB KJICTKH. Ypok Texymuii. PackpbIBaTh coiepyKaHue TEPMUHOB 2
KIIETKH Makpo-, MUKPO- 4| o6memerononoru || YeTHblit ompoc. |4 MOHSATHHA:  3JIEMEHTBI-OUOTCHEI,

YIIBTPAMHKPOOIIEMEHTHI. N TTHcEMeHHE | [A1OTb, BOJIOPOIHAS CBSI3b,
Boga u e€ ponb kKak pacTBOpUTEIL, TUAPOGUIBHOCTE, THAPO(OOHOCTD,
peareHTa, yuacTue HalpaBJICHHOCTH OmpOC: UHA. |\ryhrop, MHHepaibHBE BELIECTBA,
B CTPYKTYPDHPOBAaHHH  KICTKH, 3a/laHus. OydepHble  CHCTEMBI,  AHHOHBI,
TEILTOPETYJISINH. MuHepanbHbIe KaTHOHBI.

7 |MunepanbHbie BemectBa| 1 |Bemecrsa KIIETKH, 1504 Ypok Tekyuui. IMepeuncsath 0COOEHHOCTH 3
KJIETKH, UX Onojoruyeckas POJIb. Poisb 00IIIEMETOI0JIOTH VY CTHBIU OMpoC. |[XAMHAYECKOTO  COCTaBa  KIICTKH.
GUONOrHYECKas POIIb KaTHOHOB ¥ aHHOHOB 4eCKO MMuceMennpii |[Pa31M9aTh  Makpo-, MHUKpO- U

B KIIETKE. . YIBTPAMUKPOIJIEMEHTBI, BXOJAIIUE
JleMoHCTpamn HANpPaBIEHHOCTH || OMPOC- MHI [ 0 op enporo  nx ports
3a1aHUs.

Hwuarpammel: «Pacnpenenenue
XUMHYCCKHUX 3JICMEHTOB B HEKHUBOM
HIPUPOIEY, «Pacnpenenenue
XUMHUYECKUX DJIEMEHTOB B JKUBOM
TIPUPOACH.

Ta0aurs! u
«Ilepnoguueckas
XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHne MoJIeKyJbl BOABD),
«BermecTBa B cocTaBe OpraHu3MOB»

CXEMBI:
TabauIa

B OpraHU3ME.

XapakTepu3zoBaTh  CTPOEHHE U
CBOICTBA BOJIBI, OOBSICHATH
NpUYUHBl €€ OCOOBIX CBOWCTB H
(YHKIUH B KJIETKE.

Iloka3piBaTh poJIb KaTHOHOB H
AHMOHOB B 00€CIIeUeHNH TIPOIIECCOB
KHU3HEACATSIIEHOCTH
(ocMmoperysius, CO3/1aHue
MEeMOpaHHOTO MOTEHIHAIa,
perynauus paboThI 0emnKoB),
paboThI Oy(hepHBIX CHCTEM.
YcTaHaBnuBaTh B3alMOCBSI3b
CTPOEHUSI
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Ne Tema ypoka Koa- JJ1eMeHTHI cofepKaHUs Tun ypoka Bua koHTpOIsS OcHoBHBbIE BUABI YUeOHOI Hdara no || laTta mo
n/m BO HesITeILHOCTH mwiany || gakry
4acoB
U (QyHKIMH  HEOPraHWYEeCKUX
BEIIIECTB KICTKU
8 OpraHquCKHe BEIIECTBA 1 ||Opranmueckue BelIecTBa KJIETKU. YpOK Texymuii. PackpriBath copepxaHne TEpPMUHOB 3
KIIETKH — OCIIKH. Buonoruueckue TOJIMMEP. Benxwu. obmemMeroooru || Bbinonnenue M MOHSTHIA: MOHOMEPBI, TTOJIUMEPHI,
JlaGopaTopHasi paGoTa AMUHOKHCIIOTHBIN cocras OeIKOoB. - 11abopaTopHOii Oenok (mpoteun), MENTUL,
CTpyKTyphl OEmKOBOIl MOIICKYJIBI. AMHHOKHCJIOTa, TENTHIHAS CBS3b,
Nel «OGHapyxeHue I paboTsL.
epBUYHas ~ CTpykTypa  Oenka,|| HAIIPABICHHOCTH TIOJIMIICIITHL, JICHATYpaLus,
0eJIKoB ¢ MOMOMIBIO . MENTUIHAS CBsA3b. BTopuyHasi, peHaTypauus, TIOOYJSIpHBIE |
Ka4CCTBCHHBIX PEAKINI TpeTUIHAs, YeTBEpTHYHAS GbuOpHLIIpHBIE OSITKH, TPHOHBL.
9 ||CroiicTa, 1 ||lctpykrypsr Jdenarypanus. CoiicTBa Ypox TeKyIHii. XapakTepn3oBaTh OCIKH, HX 3
KJaccuukanus u OcKoB. 0011IEMETOH0JIOTH || Y CTHBIH OIpoc. CTPYKTYPHYIO  OpraHM3ailtio -
Knaccuduxanus OEIKOB. N . ||pyHKIIMM (cTpykTypHas,
(bynxumm Gemxos buonoruueckue (QyHKIHH OEJIKOB. 1CCKOU ITucbMeHHbli SHEpreTHYecKas, CHTHAIIbHA,
[MpuoHsI. HAIIpaBJIEHHOCTH OIPOC: UHA.  |IperysTopHasi, JIBUTaTeJbHAs,
HemoncTpanuu 3aaHusl. 3alUTHAsA, epMEHTATUBHAS).
[Toptpert: JI. [TonuHr. Ha3zpiBaTh XMMHYECKHE OCHOBBI
Tabmuuer u  cxemsl:  «CTpoeHue (opMHpOBaHUS CTPYKTYpP OEIKOBOI
MOJIEKYJIbI Oenkay, «CTPpyKTYphI MOJICKYNbL. [IpUBOAUTE TMPUMEPHI
OeITKOBOM MOJICKYJTBI. (GUOPWILIPHBIX, IOOYIIPHBIX
OO6opynoBaHue: XUMHAYECKas OCyaa OCIIKOB.
1 000pyIOBaHHUE. Brinonsarte Ka4eCTBEHHbIE
JlaGoparopHast pabota peakiuy Ha oOHapyKeHHe OCITKOB B
«O0HapyxeHHe OCITKOB C IMOMOIIBIO KIIETKE;
Ka4€CTBCHHBIX pea1<u1x1171>> O6’I)$[CH5[TI) TMOJIYYCHHBIC
pe3yJIbTaThI
10 ||Oprannueckue BemectBa|| 1 |Yriuesoxst MoHocaxapupl, Ypok Texyuruid. PackpriBaTh cofiepxkaHne TEPMHUHOB 4
KIIETKM — YTJIEBOJIbI JWCAXApUbl,  ONMIOCAXapuibl  Hil oGiyemeromosoru || YcTHblil onpoc. |1 TOHSATHIA: YIIeBOzBI,
MOJIUCaXapU/Ibl. OOmmit IUTaH HeCKOI TucsMennpi  |[MOHOCAXapHbL, JIUCaxapubl,
CTpOCHUA U (bI/I3I/IKO'XI/IMI/I‘leCKI/Ie OJInrocaxapuibl, nojarucaxapunabl,
CBOICTBa yriesonos.|| HAIPABJICHHOCTH OmpoC: MHA. |\ 1oko3a, puGosa, me3okcupuGo3a,
buonoruueckue GbyHKIUU 3a/laHus. aKTO3a,  MalbTO3a,  caxaposa,
YTJICBOIOB. KpaxMaJl, [IMKOTeH, LIEJUTI0J03a.
JdeMoHcTparmu Knaccudunmpopars yriaeBomsl 1o
Tabmuer u  cxemel:  «CTpoeHne CTPOCHUIO W TEPEYUCIATh X
MOJIEKYJI YTJIEBOJIOBY (dyHKIHN.
[MpuBOMUTE TPUMEPBI PA3THIHBIX
YTJIEBOJIOB (MOHOCAxapuIIOB,
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Ne Tema ypoka Koa- JJ1eMeHTHI cofepKaHUs Tun ypoka Bua koHTpOIsS OcHoBHBbIE BUABI YUeOHOI Hdara no || laTta mo
n/n BO HesITeILHOCTH mwiany || gakry
4acoB
McaxapuoB, OJTUTOCAXapUa0B,
MOJINCaXaPHIIOB)
11 OpraHuyeckre BelecTna 1 ||JIummnel. TunpodunbHo- Ypok Texymui. PackpriBath copepxaHne TEpPMUHOB 4
KJIETKH — JIATTAIBI ruapodooHbIe CBOICTBA. obeMeTonoIoru | YCTHbIiT ompoc. (|1 HOHSITHMN: JIATHIBI,
Knaccudukanus munuaos. qeCKOI [uchMenmbi  |[TPATTHLCPHIEL, bochonumuabl,
Tpurnumepumsr, ¢dochomumuap!, BOCKH, CTEPOHJIBI, JUIONPOTEHHEI,
BOCKH, crepouibl. buonorunueckue|| HANPABICHHOCTH OHpPOC: MHIL. TIIAKOJIMITHIEL.
GbyHKIUH JINIUIOB. OO0mmume 3alaHus. Knaccuduumpopats TUnuap
CBOWCTBAa OHMOJOTHYECKHX MeMOpaH [0 CTPOEHHIO; XapaKTePH30BaTh MX
—  TEeKy4YecTb, CIIOCOOHOCTh K GyHKIMH
CaMO3aMbIKaHHIO,
MOy IPOHUIIAEMOCTb.
JeMoHcTpanuu
Tabmuier u  cxemsl:  «CTpoeHue
MOJICKYJI JIUITUAOB
12 HyKJIeI/IHOBbIe KUCJIOTEL 1 |[HyknewHoBeie kucinotel. JHK u YPQK Tekyui. PackpeiBath copepxkaHue TEPMUHOB 4
JTHK u PHK. PHK. Crtpoenne  HyKIEHHOBBIX obmeMeronooru|| BbIIOIHEHHE (U TTIOHSITHI:
JIaGopaTopHas paGora KHCIIOT. YeCKOI 11abopaTOpHOi TI€30KCUPUOOHYKIIENHOBAsA KHUCIIOTa
Ne2 «VceienoBatme Hyxneotunsl. Ilpunnun paGOTL. (JIHK), pubonyknenHoBas
KOMIUIEMEHTAPHOCTH. IMpasmto|| HAIIPABICHHOCTH kucnora  (PHK),  wHykmeorw,
HYKJICHHOBBIX KHCJIOT, Uaprapga. Crpykrypa JHHK — HYKJIEO3U, a30THCTble OCHOBaHUS,
BBIACIICHHBIX W3 KIICTOK JBOiTHAs CIIHMpPAIb. aJIcHUH, TyaHWH, I[UTO3HMH, THMUH,
pa3JINYHBIX OPTaHU3MOBY MecToHaX0XKICHHE u ypar,
13 [[Crpoenme 1 dyrkmum 1 |[onomornueckue  pynkumn - JIHK. Vpok Texymmii. KOMITJICMEHTapHBIC OCHOBAaHWUS, 5
Buner PHK. ®ynxkmuun PHK B . azieHo3uHTpUdochar (ATD),
AT®. lipyrue KIIETKE. obmemerozonor | Y CTHbIN onpoc. MaKpOdpruvecKas CBs3b,
HyKIIeo3uTprudochaTsl Crpoenne Monekynsl AT®. YECKON IIMCBMEHHBIH  ||cekpennpoBane, reHOMMKA,
(HT®) Maxkposprudeckre CBSI3U B|| HANIPABJIEHHOCTH ONpPOC: MHA.  ||TpaHCKPUIITOMHUKA, TPOTCOMHUKA.
monekyne AT®. buonornueckue 3aaHusl. XapakTepu3zoBaTh, OINUCHIBATh U
¢yakmun AT®. BoccraHoBieHHBIE CXEMATU9IeCKU n300paxkaTh,
14 ||CexBenupoanue JTHK. 1 |mepeHocuMKM, WX  QYHKWMH B VYpok Texyumii. ||CTPoeHue Hywieotnaa JHK wnff 5
MeTo1bl TEHOMUKH, KICTKE. Jlpyrue 00IIEMETONOJIOTH || Y CTHBIHA Ompoc. /IBOHHOU crpart JAHK,
mykneosuarpudocdarsr (HTD). . |lcexBenupoBanue IHK. OnuceiBath
TPaHCKPUIITOMMKH, CekpennpoBanne JIHK. Metoms! YECKOU ITnceMenHbIi mporiecc  perutmkanun - JIHK B
HNPOTCOMUKHA TEeHOMHKH, TPAHCKPHUNTOMUKHY,|| HAITPABIEHHOCTH OIPOC: UHA.  ||KIEeTKE M HA3BIBATH €TO
MIPOTEOMHUKH. 3aJIaHus. OHOoIIOTHYECKOE 3HAUCHHE.
JemoncTpanumn Xapakrepuzopats Qynkmmn JHK.
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Ne Tema ypoka Koa- JJ1eMeHTHI cofepKaHUs Tun ypoka Bua koHTpOIsS OcHoBHBbIE BUABI YUeOHOI Hdara no || laTta mo
n/n BO HesITeILHOCTH mwiany || gakry
JacoB

IToprpersr: k. Yorcon, ®@. Kpuk, Pa3nnuate CTpyKTYpy M (QyHKIUH

M. Vwunkunc, P. ®pankmun, O. PHK. OrnuceiBaTh TpoIiecc

Cowrep, C. Ilpy3unep. TPAHCKPUIILUH.

Tabmuubl 1 cxemsl: «HykiienHoBBIE CpaBHHBaThH HYKJIEHHOBBIE

KHCTIOThD», «CTpOCHHE MOJICKYJIBI kucnotsl (JJHK n PHK).

AT®y». ObopynoBaHue: XUMUIECKast XapakTepru3oBaTh 0COOCHHOCTH

nocyJa 1 060pynoBaHuUeE. ctpoeHuss u  ¢yHkuun  ATO.

JlaGoparopHas pabota ®dopmyupoBath U OOBSACHSTH

«UccnenoBanue HYKJICHHOBBIX NPUHINI KOMIUIEMEHTapHOCTH U

KHCJIOT, npaswuio Yapradda

BEIZICIEHHBIX W3 KICTOK Pa3IAIHBIX

OPTaHI3MOBY

15 ||Metonabt CTPYKTYpPHOM 1 ||CtpykrypHas OHOIOTH: Ypok Texymuid. PackpriBath copepxaHue TEPMUHOB 5

OHOJOrMH Onoxumuyeckue U Ouodusmyeckue obmemeToxonory || YcTHbIit ompoc. |4 HOHSATHI: MOJICTMPOBAHUE,
HCCIIENOBAHUS COCTaBa u qeCKOI [uchMenmb  |[KOMITPIOTCPHBIH TH3aMH.
MPOCTPAHCTBEHHON CTPYKTYPHI [NepeuncnaTs MIEPCIIEKTUBHEIC
OUOMOJTEKYI. MopenupoBanue|| HAIIPABICHHOCTH OmpOC: MHA.  \\yanpasnenns HAYYHBIX
CTPYKTYpHI U (PYHKIMH GHOMOJIEKYJI 3ajaHus. UCCIIEIOBAaHUM B CTPYKTYpHOM
U WX KOMIUIEKCOB. KoMIbloTepHBIi Omosornm, PacKpBIBaTh 170:
I3aiiH W OpPraHWYeCKUd CHHTE3 3HAYEHHUE IJIS1 MEAUIIUHEI U
OHOMOJIEKYJ M UX HEMPUPOHBIX CEJIbCKOTO X031 CcTBa
aHaJIOTOB

Tema 5. «Ctpoenne u pyHkun kiaeTkn» (8 4acon)

16 ||Tunsl KJIETOK. 1 ||Tumel KIETOK: 3yKapUOTHYECKas M Ypoxk Texymuid. PackpriBath copepxaHue TEpPMUHOB 6
[Ipokapuornyeckas npokapuotndeckas.  CTpyKTypHO- obmeMeTo oo || YCTHsIii ompoc. || MOHATHHA:  MPOKAPUOTHIECKASI
KIETKA (yHKIHOHAIBHBIE 00pa30BaHUS — TMuceMenHeni  |[CTETKE, KIETOUHAs CTEHK, MyPEHH,

KIIETKU. ¢oTocuHTETHUECKHE  MEMOpaHsI,
Crpoenue npokaprotrueckoii| HAIPABJICHHOCTH OmpoC: MHA. |\ raremmun.

KIIETKH. Kierounast CTEHKA 3a/laHus. XapakTepu3oBaTh bopmy u
Oaktepuit u apxeil. OcoOeHHOCTH pasMepsl MPOKAPHUOTHIECKHX
CTPOCHUS KJIIETOK; (PyHKIIH

rerepoTpoHOl M aBTOTpOdHOH T€HETHYECKOTO armaparal
MPOKAPUOTHYECKUX KJIETOK. MecTo u npokapuotr. OmNUCkIBaTh IpoOLECC

pOJIb IPOKAPUOT B OUOIIEHO3AX.
[emoHCcTpanumn
Tabmurp! u cxembl: «CTpoeHHe

CHopooOpa3oBaHus, OTMEYaTb €ro
3HAYCHHE JUIs BbDKHBAHUS
OaxTepuil IpH yXyAMECHUN YCIOBHN
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Ne Tema ypoka Koa- JJ1eMeHTHI cofepKaHUs Tun ypoka Bua koHTpOIsS OcHoBHBbIE BUABI YUeOHOI Hdara no || laTta mo
n/m BO HesITeILHOCTH mwiany || gakry
JacoB
9YKapHOTHIECKOH KIIETKI», CYILIECTBOBAHUS.
«CtpoeHnue MIPOKAPUOTHIECKON OrnuceiBaTh Pa3MHOXEHUE
KIICTKID) MIPOKApUOT.
OneHnBaTh  MECTO W pOJb
MPOKAPHOT B OHOIIEHO3aX
17 ||Ctpoenue 1 ||[CtpoeHne u (QYHKIMOHHPOBAHHE Ypok Texymui. PackpriBath conepaxaHue TEPMUHOB 6
5YKapHOTHYECKOI 9YKapHOTHIECKOU KIETKH. obmemMeroooru || BblnonHenue M MOHATHHA:  IUIA3MAaTHYecKast
creri. Mpakrwnecwan | | [Dwvanmsecns - yosbranal gy | npanisecoi et (e
. H
paﬁ?Ta Ne 2 «HsytjeHHe U1a3MaTHYECKOM MeMmOpansr.|| HAIIPABICHHOCTH padore. MeMOpaHHbIE Oesku
CBOUCTB KJICTOYHOM Tpancnopt BELIECTB gyepes (nmepuceprudeckue, UHTETPANbHEIE),
MeMOpaHb» [IA3MaTHYECKYO MeMOpaHy: TIIMKOKAIKMKC, Tuddy3usi, 0CMOC,
18 ([HoBepxHOCTHBII 1 nacantILIﬁ (nﬂ(bd)ym;[v, Ypok Texymuii. aKTUBHBIA TPAHCIIOPT, SHJIOIMTO3, 6
anmapar KIeTKu 06nerquHzi;1 muddysus), AKTHBHBIH obmemeTootory | VeTHBI onpoc. (harounTO3, MUHOLMUTO3, FK30IUTO3,
(TepBUYHBIIH u BTOPHYHBIH 3 . |[KJIeTO4Has CTeHKa, IUIa3MOAECMBI,
AKTHBHBIN TPAaHCIIOPT). 1CCKOU ITHCbMEHHBIH ||y iryacr.
IMonynpoHUIaeMOCTh  MeMOpaHsL.|| HAITPABIEHHOCTH OIPOC: UHA.  |[XapakTepu30BaTh 0COOEHHOCTH
PaboTta HaTpuii-kaqmeBoro Hacoca. 3aIaHUsL. CTPOECHMUS u ¢byHKIUHT
DHAOIMTO3: MHHOIUTO3, (arouTo3. SYKapHOTUIECKOM KIICTKH;
Ox3o01uTo3. Kierounas creHka. TPAHCIIOPT BEMIECTB
CrpykTypa U (pyHKIHMH KIIETOYHOMH gyepe3 IIa3MaTHUecKylo MeMOpaHy:
CTEHKH pacTCHUH, IpHOOB. MMaCCUBHBIN U AKTUBHBIN
JleMoHCTpaIiu TPAHCIIOPT; pabdoty OeITKOB-
Tabmnuie! u cxemsl: «CTpoeHue KaHaJIOB; paborty HaTpuii-
9YKapHOTHIECKOM KIIETKI, KaJMEeBOTO0 HAcoca; CTPYKTYpy H
«CtpoeHre JKHBOTHOH  KIIETKHY, GYHKOUE ~ KIETOYHOH  CTEHKH
«CTpoeHne pacTUTETBHON KIETKI. pacTeHui
O6opynoBaHue: CBETOBOM 1 TpuboB
MHUKPOCKOIT; MHUKpPOTIPETIapaThl
PACTUTCIIbHBIX,
JKUBOTHBIX KIJICTOK.
[pakrudaeckas pabora
«/3ydyeHne  CBOMCTB  KJIETOYHOU
MeMOpaHbD»
19 OI[HOMCM6paHHBIC 1 ||uTora3ma. [uTo30b. Ypok Texymmii. PackpbIBaTh cofepiKaHue TEPMUHOB 7
OpTaHOUIBI KIETKH. IMutockener. obmeMeroooru || BblnonHenue M MOHSATHIA: UTOIUIA3Ma, [IUTO30JIb,
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Ne Tema ypoka Koa- JJ1eMeHTHI cofepKaHUs Tun ypoka Bua koHTpOIsS OcHoBHBbIE BUABI YUeOHOI Hdara no || laTta mo
n/n BO AeATeJbHOCTH mwiany || gaxkry
4acoB
IIpakTnyeckas paéora JBmxenue LUTOILIAa3MBl. yecKol MPAKTHYECKOMN |[IUTOCKEIET, KOMIIapTMEHTHI,
JBYOKEHHUS [IUTOIIA3MBI KJIETKH. OanomemMOpaHHbIE cetb (OIIC), ammapat [ombmxw,
OpTraHOMIBI KJIETKU: JTU30COMBI, BaKyollb, PHOOCOMBI,
B PaCTUTEIBHBIX o
supomiasmMaruueckas cetb (OI1C), aBTOJIN3, BE3UKYIISIPHBIN
KyeTkax» ammapat [ oJbKH, JH30COMBI, HX TPaHCIIOPT,
20 |[TosyaBTOHOMHBIC 1 |lctpoenue u pynKUU. B3aumMocBs3b Vpoxk Texyuuii. MEPOKCUCOMBI,  KJIETOYHBIA  COK, 7
OpraHOM/IbI KIICTKH: OTHOMEMOpPaHHBIX OPTaHOMJIOB|| o5 11everonomory| BbINOIHEHHE ||[TYPTOP,  MHTOXOHIPHH,  KPHCTBI,
MUTOXOHJIPHH, kiaetkn. CTpoeHHe TpaHyJISIPHOTO qeCKOi NaGOpaTOPHOH ||1aCTHIBL, XPOMOIIIACTHI,
IACTUILL PETHKYTyMa. MexaHnuzm PABOTEI NEHKOIIIACTHI, XJIOPOTLIACTHI,
ABL. pamnpapienus Oenkos B OIIC.|| HAIPABJICHHOCTH CTpOMa, TPaHbI,
JIaGopaTopHasi paGoTa CuHTe3  pacTBOPUMBIX  OEIKOB. THIIAKOWJT, JTAMEJLIA.
Ne3 «Hccnenosanue CuHTe3  KJIETOYHBIX  MeMOpaH. XapakTepu3oBaTh LIATOILIA3MY
IJ1a3MoJIn3a " I'mankwmii (arpanynsapHbIi) 3YKapUOTUYECKOM KIIETKH;
IerjiasMojIns3a B 9HJI0TUIA3MaTUYECKU I PETUKYITYM. KHaCCH(I)I/ILII/IPOBaTL OpraHouabl

PACTUTCIIBHBIX KJICTKAX»

CekpetopHas (¢yHKUMs amnmapara
lonpmxu. Moaudukanus OeIKoB B
arnmapare ['onbkn.

CoptupoBka O€JIKOB B armapare
I'oapmxu. TpancnopT BeliecTB

B KJIeTKe. Bakyonu pacTUTEIbHBIX
Kkietok. Knetounsrii cok. Typrop.
[TosryaBTOHOMHBIE OpTraHOUIBI
KJIETKU: MUTOXOHJIPUH, TIIACTUIBL.
[Ipoucxoxaenne MUTOXOHAPUA H
mwiactu. CuMOnorenes

(K.C. MepeKKOBCKHH, JL
Maprymuc). Ctpoenne u (QGyHKIUU
MUTOXOHIPUI u MIJIACTHU.
[TepBuuHbIe, BTOPUYHBIE W CIIOKHBIC
MJIaCTUIBI (OTOCHHTE3UPYIOIITIX
3yKapHoT.
XIOpOmIIacThl,
JIEHKOIIaCTBI
JemoHCcTpanumn
Ioprpersl: K. C. Mepexkopckuid, JI.
Maprymuc.

XPOMOIUTACTHI,
BBICIIUX PacTEHUil.

B 3aBHUCHUMOCTH OT OCOOEHHOCTeMH
WX CTpoeHus (O0IHOMEMOpaHHbIE,
nByMeMOpaHHbIe, HeMEMOpaHHBIC);
ONHUCHIBATh  (QYHKOUH  Ka)XIIOTO
OpraHouza B KJIETKE.

OOBICHATH COOBITHS, CBSI3aHHbIC

c BHYTPHUKJIETOUHBIM
MUIIEBAPEHUEM, €r0 3HaueHHE JUIs
OpraHusma.

OTMe4aTh 3HAUYCHHE IHTOCKEIETa;
XapaKTepU30BaTh €T0 DIIEMEHTHI
(MHUKPOTPYOOUKH,
MHUKPO(HIaMEHTBI,
MPOMEXYTOUYHBIE (DUITAMEHTHI), UX
POJb B KU3HENCATEIILHOCTH KJIETOK
Y TKaHEH
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Ne Tema ypoka Koa- JJ1eMeHTHI cofepKaHUs Tun ypoka Bua koHTpOIsS OcHoBHBbIE BUABI YUeOHOI Hdara no || laTta mo
n/m BO HesITeILHOCTH mwiany || gakry
4acoB
Tabmuns! u cxemsl: «CTpoeHHe
JyKapHUOTUYIECKOM KJIETKY,
«CTpoeHHE JKHBOTHOM  KIJIETKHUY,
«CTpoeHHE PACTUTENBHOW KIIETKUY,
«CTpoeHre MUTOXOHIPHN.
O6opynoBaHnue: CBETOBOM
MHUKPOCKOIT; MUKPOIIPEIapaThl
PaCTUTEIBHBIX,
KUBOTHBIX KJIETOK.
IIpaktuueckas padorta
«V3yueHne NBWKEHUS IUTOILIA3MBI
B PACTHTEIBHBIX KIETKAX).
JlabopatopHas pabota
«UccnenoBanne  miasMonmza U
JeTIa3MOIIN3a B PACTUTEIBHBIX
KJICTKAX»
21 |[HemeMOpaHHBIE 1 ||HememOpaHHBIE OPraHOUIIBI KIETKU Ypok Texymuii. PackpbIBaTh coiepyKaHue TEPMUHOB 7
OpTaHOU/bI KIETKH Crpoenue u (yHKIUU obeMeTono0ru | YCTHbIT onpoc. (|1 HOHATHH: pudoCcOoMa, MOJIUCOMA,
HEMEMOpPaHHBIX OPTaHOUIOB KIICTKH. YeCKOit BTNy ——— MHKpOpr?OqKH, TyOyJIuH,
PuGocomel. KJIETOYHBIH IeHTp (LIeHTpocoMa),
TTpoMeKyTOUHBIE ¢unamentsl.| HAIIPABIICHHOCTU OmpoC: MHA. |\ eyrpronm, nentpochepa,
MukpoduIaMeHThI. AKTHHOBBIE 3a/laHus. JKTYTHKH, PECHHYKH, 0a3albHOe
MUKpOQIaMeHTH. MEIeuHbIe TEIBIIE.
KJIETKH. AKTHHOBBIE KOMIIOHEHTHI XapakTepu3zoBaTh HeMeMOpaHHbBIE
HEMBINICYHBIX KJICTOK. OpraHouJbl KJICTKH, UX CTPOCHUEC U
MukpoTpyOOUKH. KrneTounsrit GyHKIMH
ueHtp. CTpoeHWe U JBIKEHHE
KT'YTUKOB u PECHUYCK.
MuxpoTpy60ouKn IIUTOTIIa3MEI.
Hentpuons. benkwu,
acCOLMMPOBAHHbIC c
MUKpO(IIaMEHTaMU u
MHUKPOTPYOOUKaAMHU. MortopHEbIe
6enxu. JlemoHcTpannu
Tabmuuber u  cxembl: «CTpoeHue

>KMBOTHOM KJICTKHN, «CTpOCHI/IC
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Ne Tema ypoka Koa- JJ1eMeHTHI cofepKaHUs Tun ypoka Bua koHTpOIsS OcHoBHBbIE BUABI YUeOHOI Hdara no || laTta mo
n/m BO HesITeILHOCTH mwiany || gakry
4acoB
22 ||Ctpoenue u HyHKIIUH 1 ||SIzpo. OGonouka siapa, XpOMaTHH, VYpok Texyuii. PackpsIBaTh cofepKaHue TEPMUHOB 8
sapa KapuoIUIasMa,  SAPBILKH,  MX|| oGyiepmerogomory || YCTHBIN onpoc. ([ MOHATHH:  snpo,  siepHas
CTpOeHHE 1 ¢byHkuun. S nepHbIi YeCKOI TIychMeH b o0oIouKa,
OEITKOBBII MAaTPHKC. SIEpHBIE  TIOPBI,  HYKICOIUIA3Ma
IMpoctpancTBentoe pacmonoxenne|| HAIIPaBICHHOCTH OmpoC: MHA.  |\(xappomiasma), reHOM, XPOMATHH,
XPOMOCOM 3a/laHus. 9YXpOMATHH, FeTEPOXPOMATHH,
B HHTepha3HOM sape. DyXpOMaTHH SITPBILIKO, XPOMOCOMBEI,
u reTepoXpOMaTHH. Benxu HEeHTpOoMEpa, KHHETOXOD,
XpOMaTHHA — TUCTOHEI. KJICTOYHBIC BKITIOYCHHUSL.
JuHaMmuka sigepHor 000JI0YKH XapakTepu3oBaTh KJIETOYHOE SAPO
B MHUTO3€. S|IepHBI TPaHCIIOPT. KaK [EHTp yTPaBICHUS
Krnerounsie BKITIOUEHUS. JKIU3HEEATEITEHOCTHIO KIICTKH;
JemoHcTpanmu TCHETHYECCKUH  ammapaT  KJIETOK
Tabmuirs! u cxeMmsl: «Sapo 9YKapHOT, CTPOCHHE U (PYHKIHH
XPOMOCOM.
OnuchIBaTh CTPYKTYPHI SApa U UX
B3aUMOCBSI3b € OpraHOMIAMH
IIUTOILIA3MBI
23 CpaBHHTETbHAS 1 ||[CpaBHHTENBHAS XapaKTEPUCTHKA Ypok Texymuii. XapakTepru30BaTh THUITHI KIIETOK 8
XapaKTePHCTHKA KIETOK KIETOK  3yKapHOT (pacTuTeNIBHOM, 06IIeMeTo[0IorH || BBIIONHEHHE  |[PYKApHOT: pacTurenbHasl,
>YKapHOT. XHUBOTHOMH, TpUOHOI). — naboparopHoii |PKMBOTHAS, rpulHast. 5
JlaGopatopuas paGota JdeMoHcTpamn ' pPaGOTL. CpaBHUBATH MEXIY coboit
Tabmuuel u  cxembl:  «Crpoenue|| HAPABICHHOCTH CTpOEHHE U KM3HEAEATEIHHOCTD
N4 «MAzyuenne 9YKAPHOTUICCKOM KICTKUY, 9YKAPUOTUYECKUX KJIETOK W POJIb
CTPOCHUA KIICTOK «CTpoeHHe KUBOTHOM KIETKHY, [POKAPHOT B GHOIIEHO3aX
pa3JINYHBIX OPTaHU3MOBY «CTpoeHne pacTUTETHHON KIETKIY.
O6opynoBaHue: CBETOBOM
MHKPOCKOIT; MHUKPOTIPEapaThl
paCTUTEIBHBIX, )KUBOTHBIX KIETOK.
JlaGoparopHas pabota
«M3yuenue CTPOEHMUS KJIETOK
Pa3INIHBIX OPTaHU3MOB)
Tema 6. «O0MeH BellecTB 1 MpeBpallleHNe YHEPTHH B KJIETKe» (9 4acoB)
24 ||Accummisaus u 1 ||AccuMuWIusT ¥ ITUCCHMUISIHS — Ypok Texymuid. PackpeiBaTh copepkaHnue TEPMUHOB 8
JMCCUMUIISIIUS — JIBE IIBE€ CTOPOHBI MeTaboim3ma. Tumbl obmeMerooorn || BblnonHenue |[H MOHATHI: OOMEH  BEIIECTB
CTOPOHBI METabOH3Ma. oOMeHa BeLIECTB: ABTOTPO(HBIH U — 11abopaTopHOi (mMeTabonusm), ACCUMMUIIALMSA
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Ne Tema ypoka Koa- JJ1eMeHTHI cofepKaHUs Tun ypoka Bua koHTpOIsS OcHoBHBbIE BUABI YUeOHOI Hdara no || laTta mo
n/m BO HesITeILHOCTH mwiany || gakry
4acoB
Tunel 0OMeHa BEIECTB. reTepoTPOdHBIH. Yuactue HAaIPABIEHHOCTH padoTHI. (aHaboaM3M), WU IJIACTUYECKHH
JlaGopaTopHas paGora KHCJIOpOJia B OOMEHHBIX MIPOLIECCaX. o0OMeH, ZUCCHMHUIISILIS
Nes5 «M3yuenue OHepreTuueckoe obecrieueHue (xaTabonn3M), M SHEPTeTHIECKUN
. KiIeTku: mpeBpamienue ATD B oOMeH, aBTOTPOQBI, TeTepoTPOdEI,
KaTaJIUTUYECKOU
0OMEHHBIX Tporeccax. aHa’poObl, a’poObI, (QEepMEHTHI,
AKTHBHOCTH (hepPMEHTOB depMeHTATUBHBIN aKTUBHBIM  IIEHTp, cyOcTpaTHas
(Ha IpUMepe amMuIashl XapakTep  PeakiHil  KIETOYHOIO CHenu(pUIHOCTS,
WJIM KaTajasbl)» MeTabosM3Ma. DepMeHTHI, ux KO(epMEHTHI, OeIIKH-aKTHBATOPHI U
25 |[depmenTarupHbIt 1 |ctpoenne, CBOWCTBA W MEXaHU3M Vpok Texymmuit. OCIIKH-UHTHOUTOPHI. 9
o neiicteus. Kodepmentsl. OTiuuuns B [epeuncnaTh 0COOEHHOCTHU
XapakTcep peakin (epMEHTOB OT HEOPTaHUIECKIX obmemerononorH HHOHHCHH% TUTACTHYECKOTO M DHEPTeTUIECKOTO
KJI€TOIHOIO KaTaIu3aTOPOB. bBelKHu-aKTHBATOPEI YECKON 1abOPATOPHOH || 6oy g KIIETKE; YCTAHABIIMBATH
MeTaboaM3Ma. 1 O€JTKH-MHTHOUTOPBI. 3aBUCUMOCTD || HAIIPABICHHOCTH paboTBI. B3aMMOCBA3b MEXKY TUIACTUYECKUM
JlabopaTopnasi padora CKOPOCTH (hepMEHTaTUBHBIX U SHEPreTUYECKUM OOMECHOM.
Ne6 «M3yuenne peaKnuii OT Pa3TUIHBIX (PAKTOPOB. Paznuyate THOBI OOMEHa BEIIECTB:
(hepMeHTATHBHOTO JemoHncTpanuu ABTOTPO(HBINA U reTepOTPOGHBII.
paCIleIICHHS TIEPOKCH/IA TaOnuie! u CXEMBL: «DOTOCHHTESY, Iloka3piBaTh poib KHUCIOpPOAA B
«OHepreTHyeckuii OOMeH, 0OMEHHBIX IpoIeccax.
BOZOpOAa B «buocunTes Oemkay, «CrpoeHne CxeMaTHYeCcKH n300paxarthb
PACTUTCIBHBIX U depmenTay», «XeMOCHHTESY. CTpoeHHe (pepMeHTa.
’KUBOTHBIX KJICTKAX» Ob6opynoBanue: CBETOBOM OTtmudaTth GepMEHTHI
26 ||Benxu-akTnBaTOpHI M 1 |Muxpockom; oOopynoBaHue — JUIL Ypox Texywmit. OT HEOPTraHWYECKUX KaTaJM3aTOPOB 9
6CHKI/I'I/IHFI/I6I/ITO BI TPUTOTOBJICHUSA IIOCTOSITHHBIX u 6 VCTHLIP'I OIIDOC. 1 OMPCACIIATL UX POJIb
p 00IIIeMeTO0I0T ! p
BpPEMEHHBIX 3 . |B  (OYHKIMOHUpPOBAHWHM  >KUBBIX
MHKponpenapaToB. JlaGopartopHas 1€CKOHn ITucemennbIi CHCTEM, B NPOMBIIUIEHHOCTH, B
pabota HAIIpaBIEHHOCTH OIpOC: UHA. MEIUIIMHE, B TIOBCEIHEBHON JKHU3HHU
«3yueHne KaTaIuTUUECKOU 3aaHusl. YeJI0BEeKa.
AKTHBHOCTH (bepMeHTOoB (na CraButh IKCHEPUMEHT o
npuMepe aMujia3bl UJIN KaTaJ'Ia3I)I))). BBbISIBJICHHUIO KaTaJIuTHYCCKOU
JlaGopaTopHas pabota aKTUBHOCTHU
«U3yuenue (bepMEeHTaTUBHOTO MEPOKCHIA3E, aMHJIa3bl, OOBSICHSITH
pacIierUIeHus IEPOKCHIa BOJOPOaa MOTYYICHHBIC PE3yIIbTaThI
B PACTUTCIIbHBIX u JKHUBOTHBIX
KIICTKAX»
27 ABTOTpO(bHBII?'I THUIL 1 ||[TepBuuHBIli CHUHTE3 OPraHUYECKUX ypOK Texymmii. PackpriBath copgepxkaHue TEPMUHOB 9
0OMeHa BEIEeCTB BEIIECTB B KieTke. DoToCHHTES. obIeMeTo oo || YCTHSIi ompoc. || MOHATHI:  QOTOCHHTE3, (a3bl
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Ne Tema ypoka Koa- JJ1eMeHTHI cofepKaHUs Tun ypoka Bua koHTpOIsS OcHoBHBbIE BUABI YUeOHOI Hdara no || laTta mo
n/n BO HesITeILHOCTH mwiany || gakry
4acoB
AHOKCUTEHHBIH W OKCUT'€HHBIH 4eCcKou I[TuceMenHsblli  ||poTocHHTE3a (cBeToBas,
(dotocunTe3 y GakTepHid. HAIPABIEHHOCTH OTIPOC: MHJIL. TEMHOBAs), dhotomms,
Ceerocobuparomiye MHUTMEHTH U 38 AHHA. dbochopunrpoBanue, LUK
IATMEHTBl PEAKIUOHHOIO ILIEHTpA. KansBuna, HAJI®O+ (mepeHOCUUK
Poms  x7opomactoB B mporiecce = BOZIOPOAA).
28 | DorocumTe3 1 Q)OTOCHHTeEa. CgetoBast u TEI;MHOBa}I Ypox TCK}:HMH' XaparI)(TepLCsOBaTL TJIACTHYECKUH 10
¢aspl. @otoxsixanne, C3-, C4- wu 00I1IeMeTO10JI0TH || Y CTHBIM OPOC. |loGmen Kak dTam OOIIEro O6MeHa
CAM-THuIs! ¢dorocunTe3a. qyeckoii [IucbMeHHBIN |[BemiecTB; cOObITUS  (DOTOCHHTE3A
[IponykTuBHOCTH (hOTOCHHTE3A. HAPABJIEHHOCTH OIpoC: UHI. (peakiuu CBETOBOH M TEMHOBOM
BnusiHue pa3nuuHbIX GaKkTOpoB 3a/[AHN. ¢a3); poiap  XJOpPOIUIACTOB B
Ha CKOpPOCTb (hoTocuHTE3A. nporiecce (POTOCHHTE3A.
3unadyeHne GoTocHHTE3A. BrIsBrsTS PUINHHO-
Hemonctpanuu  IlopTtpets:  JIxk. CJIE/ICTBEHHBIE CBS3U  MEXIY
IIpuctmu, K. A. Tumwupsses. MOIVIOIIEHUEM COJIHEYHOH JHEPruu
Tabmuire! 1 cxeMbl: «DOTOCHHTE3 XJIOpOHIITIOM u CHHTE30M
Mosekyn ATO.
CpaBHUBaTh UCXO/HbIEC BEUIECTBA,
KOHEYHBIC TPOAYKTHl W YCIIOBHS
MPOTEKAHUS PEAKLUil CBETOBOU M|
TEeMHOBOH (a3 poTocuHTE3A.
YcraHaBmuBaTh B3aMMOCBSI3b
MEXITY (hoTocHHTE30M u
NBIXaHUEM, CBETOBOM M TEMHOBOMU
peaKIUsIMH ¢doTocuHTE3A.
OrneHuBaTh 3HaUYeHUE (POTOCHHTE3A
TS KU3HU Ha 3eMite
29 (XemocuHures. 1 | Xemocunres. PaznooOpazue YpOK Texkymuii. PackpeiBath copepxaHue TEPMUHOB 10
ﬂaﬁopaTopHaﬂ paﬁOTa OpPraHnu3MOB-XEMOCHUHTCTHUKOB! 06H1€M6TO,Z[0JIOFI/I Brimmosiaenue W TIOHSTHI: XEMOCHHTE3.
Ne7 «CpaBHeHHe HUTPUPHUIIUAPYIOLITHE Oakrepum, YeCKOI 11abopaTOPHOi OOBSICHUTH CYILITHOCTh
HPOTIECCOB (hOTOCHHTE3A Kele300aKTeprn, cepoOaKTepuH, pPaGOTBL. XEMOCHHTE3a,  pacKpblBaTb  €ro
BOJIOpOHbIE OakTepuu. 3Hadenue| HAIIPABICHHOCTH 3Hayenue B 6uochepe. [IpuBoauTh
1 XCMOCHHTC32» XEMOCHHTE3a. OpUMEPHl  XEMOCHHTE3UPYIOIINX
JemoHcTpanuu Oakrepuit (HATpUPHUIHPYFOTITHE
[Moptpets: C. H. Bunorpaackuii, I OakTepuu,
A. 3aBap3uH. JKeNe300aKTepur,  cepodaKTepuH,
Tabmumer u cxemsbl: «DOTOCHHTESY, BOJIOPOJIHEIC OAKTEPUN) U
«XEMOCHHTE3» XapaKTepU30BaTh ux
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Ne Tema ypoka Koa- JJ1eMeHTHI cofepKaHUs Tun ypoka Bua koHTpOIsS OcHoBHBbIE BUABI YUeOHOI Hdara no || laTta mo
n/m BO HesITeILHOCTH mwiany || gakry
4acoB
JlabGoparopHas pabota PKU3HEAEATEIbHOCTD.
«CpaBHenue MPOLIECCOB CocTaBnsiTh ypaBHEHHUS] peakiui
(hoTOoCHHTE3a U XEMOCHUHTE32) XEMOCHHTE3a.
CpaBHUBATh XEMOCUHTE3
¢ GOTOCHHTE30M
30 AHa3p06HLIe 1 |[AHa’poOHBIE OpraHuW3Mbl. Bumbl Ypok Texymui. PackpriBath copepxkaHue TEpPMUHOB 10

OpraHu3Mbl. Bupl Opoxenus. [IpomykTel OpoKeHHs U obmemMeroooru || BblnonHenue M MTOHATH: JTarbl

6POIKEHHUS. UX UCIIOJIF30BAHUE YESTIOBEKOM. YeCKOI naGopaTopHoii ||PHEPreTaiecKoro oOMeHa -

JlaGopatopuasi paGota AHa3poOHBIE MUKPOOPTaHM3MEI KaK pPaGOTEL. TOArOTOBATENbHBIH, 5
00OBEKTHI OMOTEXHOJIIOTHH u|| HalIpaBJICHHOCTH 0eCKUCIOpOIHbIN (aHAdPOOHBIH),

Ne8 «Cpasuenne BO30yauTENnu OoJye3Hel. AspoOHBIe KHCTIOPOJIHBII (aspobHbIit);

IPOLIECCOB OPOXKEHUS U OpraHU3MBI. Dtansl TJIMKOJIN3, OposkeHue,

JBIXaHUSD) SHEPTEeTHYECKOTO 0OMEeHa. Omorormueckoe OKHCIICHUE

31 A3p oGHEIE OpraHU3MbL. 1 IlogroroBurensHbIM dTan. I'Tukoan3 yp OK Texymui. (mprxanue), ki Kpeoca, 11
— OECKHCIIOPOIHOE pacllenIeHue . OKHCIIUTENBEHOE

OTansl OQHCPIreTHYCCKOIo I IFOKO3EL 06H1€M6T0 JOJIOTH Y CTHBIN 0Hp0§:. hOcOPUINPOBAHHE,  IPOTOHHBI

oOMeHa Buosioruueckoe  OKMCIIGHHE, WM YECKOU IIncbMenHbI |rpanpent,  mporomnas ~ AT®-
KIJIICTOYHOC JOBIXaHHUC. Posnb HanpaBJICHHOCTU OIIpOC: UHA. CHUHTasa.

MUTOXOHIPUI B mporeccax 3amaHusl. [NepeuncnaTs 0CcOoOeHHOCTH
OHMOJIOTMYECKOTO OKHUCIICHUSL. SHEPreTHYECKOT0 OOMEHA B KIIETKE.
32 3HeerH MeM6paHHOFO 1 HI/IKHI/I‘IGCKHG peaKkuu. ypOK TCKyH_[I/Ii/’I OHI/ICLIBaTI) JTallbl 11

IPA/THEHTA TPOTOHOB. OxucnuTenpHOe obImeMeTooNor || Y CTHBI ompoc. SHEPrETHUECKOro obmeHa
(bochopunupoBanue. OHeprus _ " ||((moAroToBUTENHHBIH,

Cunres AT(D: pabora MeMOpaHHOT'O TpajieHTa MPOTOHOB. 4eCKOH TTucbmMeRHbIA 0eCKUCIOPOIHBIN, KUCIOPOIHBIN) 1

npoToHHOH AT®- Cunre3 AT®: paGoTa NPOTOHHOI|| HANIPABICHHOCTH ONpOC: UHA.  ||cpaBHUBATH X MEXKITY COOOM.

CHUHTAa3hl. AT®-cunTa3ssbl. 3aJ1aHus. XapakTepHu3oBaTh peakuuu
[IpenmymectBa a’poOHOTO  MyTH TJIUKOJIN3a, OPOXKEHUs], KIETOYHOTO
oOMeHa BEILECTB nepe JIBIXAHU.
aHa’pOOHBIM. D¢ddexTnBHOCTD YcTaHaBIMBATh B3aHUMOCBSI3b
9HEPreTHYECKOro OOMeHa. MEXKIY TJIMKOJIU30M, KJICTOYHBIM
JIGMOHCTpaHI/II/I JbIXaHUEM MW CHHTE30M MOJICKYJI

[optpersi: B. A. Durensrapar, II.
Mutygen.

Ta0aurs! u
«OHepreTuyeckuii 0OMeH».
JlaGoparopHas paboTa
«CpaBHEHHE MPOIIECCOB OPOXKEHHUS U

CXCMBI:

ATO.
CocTaBnsiTh ypaBHEHUSI OCHOBHBIX
ATANoOB YHEPreTHUYECKOr0 OOMEHa B
KJIETKE.
PaccuurniBaTh
3¢ (HEeKTUBHOCTh

OHEPIrCTUYCCKYIO
TJIMKOJIN3a 51
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Ne Tema ypoka Koa- JJ1eMeHTHI cofepKaHUs Tun ypoka Bua koHTpOIsS OcHoBHBbIE BUABI YUeOHOI Hdara no || laTta mo
n/m BO AeATeJbHOCTH mwiany || gaxkry
4acoB
JIBIXaHUSD» OHMOJIOrNYECKOTO OKHCIICHUSL.
Ha3piBaTh wWCXOIHBIE BEHIECTBA,
KOHEYHBIE TPOAYKTHI U YCIOBUS
MPOTEKAHUS peaxuuii
SHEPreTUIECKOro OOMEHa.
CpaBHUBATH SHEPreTHIECCKYIO
3P PEKTUBHOCTh OECKUCIOPOIHOTO
U KHCJIIOPOJHOTO 3TalloB KOHEYHEIE
MPOXYKTHl U YCIOBHS HPOTEKAHHS
peaxuuii SHepreTHUECKoro oOMeHa
SHEPreTHIECKOro OOMeHa
Tema 7. «HacseacTBeHHass mHpOpMAIHMA U peaau3anus eé B KieTke» (9 yacon)
33 |[Peakumu MaTPUYHOTO 1 |[Peakiuu MATPUYHOTO CHHTE3A. Ypok Texymuii. PackpriBath copepxaHue TEPMUHOB 11
CHHTE3a [IpyHLIKTT KOMITJIEMEHTAPHOCTH obmemeToon0ru || YCeTHsIi onpoc. [[H TIOHATHUI: TeH, FTeHETUYECKUH KO/,
B PEAKLMAX MATPUMHOTO CHHTE32. HeCKOI MucsMennpi  |[<OZOH (Tpurnuier), CTOM-KOLOHE,
Peammzanms HACIIeICTBEHHON MaTpHIa, MAaTPUYHBIA  CHHTE3,
unpopmaniu. [enetnueckuii kop,|| HAIIPaBICHHOCTH Onpoc: MHA.  |\rpapckpurmms, PHK-momiMepasa,
ero cBoictBa. TpaHckpumuss — 3ajaHusd. MPOMOTOp, CIUIAMCHUHI, HHTpPOH,
MAaTPHUYHBIN CHHTE3 PHK. SK30H. XapaKTepU30BaTh pPEAKLIHH
34 | Tpanckpumms — 1 |[[pusarmmns: TPaHCKPUIILIUH: VYpok Texymuii. MaTpUYHOTO CHMHTe3a, cBoifctea| 12
ManI/IIIHbII?'I cunte3 PHK KOMIIJICMECHTAapHOCTD, 00IIEMETOOIOTH VY CTHBIU onpoc. ||[TCHETHYECKOro KOAa. OrnuckIBaTh
aHTUTIAPAILICTHHOCTB, YecKoi TMuchMenHbl  |[PTabl TPaHCKPUIIIAN 17§
ACHMMETPHIHOCTb. Co3peBanue . TPaHCIISIIIHN; yCTaHABIMBATh
MAaTPUYHBIX PHK p|| HAPaBJICHHOCTH OMpOC: HHAL Iy s imocBssb MaTpUYHBIX PEaKLIU
5yKapHOTUYECKOM KIIETKE. 3a/laHuA. B KIIETKE; CXEMaTHYECKH
Hexoaupyrommue PHK. M300pakaTh MaTPUYHBIC pEaKIuH
JeMoHcTpamu TPAHCKPUIIINH U TPAHCIISIUH.
Ioptper: H. K. Konbrio. Tabmursr Pemate Ouosiormueckue 3ajadyd Ha
u cxembel: «buocuHTe3 Oenmkay, OIpeJIeNICHUE TOCIEI0BATEILHOCTH
«I'enernyeckuil Kon» nykneorugos  JIHK u  MPHK,
MpUMEHSS 3HAaHWA O PEAKIHUAX
MaTPUYHOTO CHHTE3a,
TEeHETHUYECKOM KOJIE,
MIPUHIINTIE KOMIUIEMEHTAPHOCTH
35 Tpauncnsus u e€ FTarnbl 1 |[Tpancnsmus u e€ 3Tambl. YdacTue Ypoxk Texymuii. PackpriBaTh coniepkaHue TEpPMHUHOB 12
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Ne Tema ypoka Koa- JJ1eMeHTHI cofepKaHUs Tun ypoka Bua koHTpOIsS OcHoBHBbIE BUABI YUeOHOI Hdara no || laTta mo
n/m BO AeATeJILHOCTH mwiany || gakry
4acoB

tpancnoptHeix PHK B GuocunTese|| oGemeTonooru || YCTHbIH ompoc. |1 TOHSTHIA: TpaHCIALNS,

Oenka. YcioBus OnocuHTe3a Oenka. qecKoil IMuceMmennsi  |[@HTHKOmOH, TPHK,  amunoanm-

KoaupoBanue amuuokucior. Ponb HATPABIICHHOCTH ONpOC: HHIL. TPHK-cunTeTaza (xonaza),

pubocoM B OuocHHTe3e OenKa. noaupubocoMa (moymucoma).

Hemonctpanuu 3alaHus. XapaktepnuzoBath CBOMCTBA

Tabmumer u  cxemsl: «buocunres T€HETUYECKOTO KOa.

36 ||[Komupoanue 1 Oenka», « eHeTHYeCKHl Kom» VYpok Texymuit. OnuChIBaTE 3TANbl TPAHCISAIUUA U 12
aMHUHOKHUCIIOT. Posib 00IIEMETON0JIOTH || Y CTHBIA OIPOC. ||cXeMaTUYeCKH U300pakarh)
pH6oc0M B OMoCcHHTE3Ee YeCcKoil [TuceMeHHbBI ||MATPUYHBIE PEAKIIUH TPAHCIISALHH.

GenKa HATPABTCHHOCTH OIIPOC: MHJ, Penrath Guosornueckue 3aaaun

e — Ha  OINpeIeleHWe  AaHTUKOIOHOB
TPHK, IIOCJIEAOBATEILHOCTHA
AMHHOKHUCIIOT
B MojeKkyne Oenka, IpUMEHsA
3HAHUSA O PEaKIUAX MaTPUIHOTO
CUHTE3a, TCHETHYSCKOM  KOIE,
TIPUHIIHIIE
KOMIUIEMEHTAPHOCTH

37 Opranu3anus reHoma y 1 ||CoBpeMeHHBIE MPEACTABICHUS Ypok Texymuii. PackpriBath copepxaHne TEPMUHOB 13
MIPOKAPHOT U 3yKapHUOT 0 crpoeHun reHoB. OpraHuzauus obIeMeTo o0 || YCTHSIii ompoc. || TTOHSTHH: OTIEPaTOp, OTICPOH,

TCHOMA Y TIPOKAPHOT U SYKAPHOT. HeCKOI [ucoMenmbii  |[CTPYKTYPHBIC  TEHBI,  POMOTOP,
Perynsius akTHBHOCTH T€HOB penpeccop.

y mpokapuoT. ['uroresa onepona (.|| HAIIPABICHHOCTH OMpOC: MHA. |\ OyycpiBath CTpyKTYpY reHOMa
XKaxo6, XK. Mano). 3ajaHus. MIPOKapHOT; XapaKTepHu30BaTh
MounexyispHble MEXaHHU3MBbI paboty UHIYHOEIBEHOTO u

38 |[MonekysipHbIe 1 |bkcnpeccuu reHoB y sykapuot. Pons Ypok Texymmii. pernpeccuOens>HOro OnepoHa. 13
MEXaHU3MBbI DKCIIPECCUU XpomarnHa 061meMeTo10510rH || YCTHBIM onpoc. ||BBIACIATE CTPYKTYpHYIO 1
T€HOB y 9YKapHOT B  pErymauuu  pabOThl  TEHOB. qecKoil [MuceMennniii  |[PETYAATOPHEIE 4acTu reHal

Perynsiius 0OMEHHBIX TMPOIECCOB B . sykapuoT. CpaBHHBaTh MPOIECCHI

KIIETKE. HAMPABJIEHHOCTH || OHPOC: MHL i\ o hoecoyy renos y mpokaprot

KrneTounsIit rOMEOCTa3. 3aaHUs. 3YKapHOT. XapakTepu30BaTh

JemoHCcTpanumn runote3y onepona (®. XKakob, XK.

Tabaumer um  cxeMsl: «buocunres Mamno).

Ocnkay, « eHeTHUeCKHi KOa» OnuceIBaTh MEXaHU3M
MO IICPKAHHS

KJICTOYHOTI'O roMeocCTasa
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Ne Tema ypoka Koa- JJ1eMeHTHI cofepKaHUs Tun ypoka Bua koHTpOIsS OcHoBHBbIE BUABI YUeOHOI Hdara no || laTta mo
n/n BO AeATeJbHOCTH mwiany || gaxkry
4acoB
39 |[Bupycer — 1 |Bupycsl — HekineTouHble (HOpPMBI Ypoxk Texymuii. PackpriBaTh conepxaHne TEPMUHOB 13
BHEKJICTOYHbIE (hOPMEI KU3HH U OONHTaTHBIE TIapa3HTHL obmeMeronooru || BbIIOIHeHHE (U MOHATUH:  BHUPYC, BHUPHOH,
Y T ———. CtpoeHue TMPOCTBIX M  CIOXKHBIX YECKOI IPAaKTHYECKOji (CEPIUCBUHA,  KArCu, oOpartHas
[APA3UTSL lgI/IpyCOB, PETPOBHUPYCOB, paGOTHL. TPAHCKPUIILIYS, PETPOBHUPYCHI,
akTeprodaros. HalpaBJICHHOCTH Oaktepuodar, BUPYC
HpaKTquCKaH paﬁOTa JKu3zueHHbI UK JHK- UMMyHOIehUITUTA YeJI0BEKa
Neq «Cosnanne moenu coJepKalux BHPYCOB, PHK- (BHUY), IIPUPOIHO-0YarOBbIE
BUpyCa» COIeprKaIInX BHPYCOB, HHQEKIHH.
40 |BupycHsie 3a60neBanus 1 ||6axreprodaros. OO6partHas Vpok Texymmuit. XapakTepru3oBaTh BHPYCHI, 14
TPAHCKPHUIIIHS, peBeprasa, . pPETPOBHUPYCH U OakTepuodaru Kax
quOBeK%’ KUBOTHBIX, HHTErpasa. obemerozonor | Y CTHBIN onpoc. BHYTPHUKJICTOYHBIX napa3suToB
pacTeHuu Bupycuble 3a001eBaHMs 4YENOBEKa, YECKON HnceMeHHbIH ||ppokaprot 1 sykapuoT.
’KUBOTHBIX, pacTeHuil. CIII I, HAIpaBJIeHHOCTH OIIpoC: UHJ. Hznarats TUMOTE3bI
COVID-19, COITUaIbHBIE u 3aaHusl. SBOJIFOIIMOHHOTO  MPOUCXO0KICHUS
MEINIIHCKUE TPOOTIEMBIL. BHUPYCOB.
41 |[HagoTeXHOIOruH B 1 |buomnbopMaTuKa: uUHTETpanusa U Ypok TexyLuii. OnuceIBaTh MEXaHU3M 14
6 aHaIIn3 00BIIUX MacCHBOB o B3aMMOJICUCTBUS BUpYCa U KIIETKH,
HOJIOTUU U MCIUITUHC . 0011EMETOI0JIOTH VYcrHblit OIIpocC. o o
(«bigdatax) CTPYKTYPHBIX N . |[mHObeEKITMOHHBIN BHPYCHBIN
OUOJIOTHYECKUX JTAHHBIX. 4YCCKOH [ncemenHblit poIIecc.
HanoTtexnomorun B OHOJNOTMM H|| HAIIPABJIEHHOCTH OIpPOC: UHA. || XapaKTepHU30BaTh MEXaHHU3MBI
MEIULNHE. IIporpammupyemsie 3a1aHus. BEPTUKAIBPHOM W TOPHU30HTAIBHOMN
GbyHKIH OCITKOB. Crioco0bl nepeiaud BUPYCOB; 3a00JICBaHUS
JIOCTaBKH JICKapCTB. AKUBOTHBIX u pacTeHuH,
JemoHcTpanuu BbI3bIBA€MbIE BUPYCaMHU.
Iloptper: . W. HBaHOBCKHIl. HaspiBaTh BUpyCHBIC 3a00JI€BaHuS,
Tabmunpl 1 cxembl: «I eHeTHYeCcKHit BCTPEUYAIOIIMECS Yy  4YEJOBEKa:
Koa», «Bupyce», «bakrepuodarmy. TpUMI,  KIENIeBOH  dSHIedaIuT,
[Ipaktudeckas pabora renatut, COVID-19, CITU.
«Co3nianue Moiei BUpYCa CobmroaTh MpaBuiia MOBEICHUS
B OKpY>Karolllell NpupogHON cpene,
Mep pOQHIAKTUKH
pacrnpocTpaHeHus BHUPYCHBIX
3a00yIeBaHM (B TOM YHUCIIC
BUY-undeximm)
Tema 8. «/Ku3HeHHDBIH IMKJ KJIETKW» (6 4acoB)
42 |"KusHeHHBIH UKJI 1 ||Knerounslii mukI, €ro MEPHOILI U ypOK TeKympn‘/'I, PackpriBath cogepxkaHue TEPMUHOB 14

perymsimms. Watepdaza u  MHTO3.

W TIOHSATHH: KJIETOYHBIM IUKII,
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Ne Tema ypoka Koa- JJ1eMeHTHI cofepKaHUs Tun ypoka Bua koHTpOIsS OcHoBHBbIE BUABI YUeOHOI Hdara no || laTta mo
n/m BO HesITeILHOCTH mwiany || gakry
4acoB
KJIIETKH Oco0eHHOCTH TIPOLIECCOB, 00wmeMeTo0i10r1 | YCTHBINH orpoc. |[uHTepdasa. Ilepeuncnars nepuomast
MIPOTEKAIOIINX B uaTepdase. qecKoil [TuceMenHEii |[KM3HEHHOTO LUKIAa KICTKH |
goz[romBKa KIETKH K JC/ICHHIO. HAPABICHHOCTH OTPOC: HHIIL. XapaKTepPHU30BaTh IPOTEKAIOIIUE B
PECUHTETHYCCKHIA HUX TPOIECCHI
(TOCTMHUTOTHYECKHI), 3alaHus.
CUHTETUYECKUM u
MMOCTCUHTETUICCKUI
(IpeMUTOTHIECKU) TIEPHOIBI
nHTep(daskl.
JemoHncTpanuu
Tabnumel 1 cxembl: <« KW3HEHHBIH
UK KIETKI, «MHTO03»
43 MatpuuHbIi CHHTE3 1 |Marpuunsii cuate3 JJHK — Ypok Texymuid. PackpriBath copepxaHue TEPMUHOB 15
JTHK peILTHKALINS. [MpuHIMITEL obmemeToonory || YcTHbIit ompoc. |4 TTOHSTHIA: peTUIMKaIus
peIUTNKalnU JHK: — TTHcEMEHHEI (penymnukanus),
KOMILIEMEHTapHOCTb, KOMILJIEMEHTapPHOCTb,
MOJYKOHCEPBATHBHBIH CHHTE3, HalpaBJICHHOCTH Onpoc: MHA. |y yrunapasniensHoCTS,
aHTUIIAPAJUIEIBHOCTh.  MeXaHu3M 3a/lanus. JIHK-monumepasa, TeIoMepa,
perumukarun JJHK. Xpomocomsr. peIUTHUKAMOHHAs BUJIKA,
44 I XpOoMOCOMBEI. 1 ||Crpoenne xpomocom. Temomepsl u Ypok Texymmii. XpOMOCOMa, XPOMOCOMHBIN Habop, 15
JlaGoparopuasn padora TejgoMepaza. XPOMOCOMHBIH HaOop 0061eMeTo1010rH || BBINOIHEHUE  |[HYKICOCOMBI, CECTPUHCKHUE
No9 «/3ydeHne KIETKI — KAPHOTHIL. JurionHeit u YecKoi 1abopaTOpHOH |[XPOMATHIBL, LeHTpoMepa,
XPOMOCOM Ha FOTOBBIX ?&HJ‘IOI/IZ{HHI/I HaOOPBI XPOMOCOM. HaTIpaBIeHHOCTH paBOTHI. KapHOTHIL,  TalUIOW/HbIH 17§
OMOJIOTHYHBbIC XpOMOCOMBI. JUITIIIOUIHBIN Ha6op XpOMOCOM,
MHKpOrperapatax» [TonoBbIe XPOMOCOMBI. TOMOJIOTUYHBIC XPOMOCOMBI,
JdeMoHcTpamn MIOJIOBBIE XPOMOCOMEI.
Tabmunpl 1 cxembl: <« KU3HEHHBIH XapakTepuzoBath CTPOECHHUE
UK KIICTKIY, «CtpoeHue XPOMOCOM, KapUOTHUIIOB
XPOMOCOMY, OpTraHU3MOB.
«Permmuxanus JTHK». Ilepeuncaath MIPUHLIUIIBI
O6opynoBaHue: CBETOBOM perunkanmu  JIHK u  gaBate um
MHUKPOCKOIT; MUKPOTIPETIapaThI: COJePIKATENBHYIO XapaKTePHCTHKY.

«MwuTO3 B KIIE€TKax

KOPEIIIKA JIyKay.

JlabopaTopHas paboTa

«M3yueHre XpoMOCOM Ha TOTOBBIX|
MUKpOIIpenapaTax

OnuceIBaTh MEXaHU3M PEILUINKALNU
JTHK.

CxeMaTHuecku M300paxarh
cTpoeHue MeTada3sHOH XPOMOCOMBI.
Pa3nuyats XpoMOCOMBI
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Ne Tema ypoka Koa- JJ1eMeHTHI cofepKaHUs Tun ypoka Bua koHTpOIsS OcHoBHBbIE BUABI YUeOHOI Hdara no || laTta mo
n/m BO HesITeILHOCTH mwiany || gakry
4acoB
Ha MUKpOIIpenapaTax u
MUKpodoTorpadusax
45 Jlenenue KICTKH — 1 ||[denenne xierkun — mMurto3. Craguu Ypok Texymui. PackpriBath copepxaHne TEpPMUHOB 15
MHTO3 MHTO3a W MPOMCXOMSIME B HHX| oGmieneronosory || YCTHsIit ompoc. |4 MOHATHI: MHUTO3, Tmpodasa,
MIPOLIECCHI. Tunst MHUTO3a. HeCKOI TTcEMEeRHEL Metadaza, anadaza, Tenodasa,
Kapuokunes u IIUTOKHHE3. KapHOKHHE3, [UTOKWHE3, BEPETEHO
Buonornyeckoe 3HaUeHHE MUTO3a. HalpaBJICHHOCTU OnpoOC: HHI. neieHus, MeradasHas IJIaCTHHKA,
JleMOHCTpaIu 3ajaHus. 6opo3a JaeeHus.
Tabaumer u cxembl: <«OKu3HeHHBIN [lepeuncnsaTey MmoOCIENOBATEIHHOCTD
46 || THIbI KIIETOK. 1 |jumkn KIIETKI, «Ctpoenue Ypok Texymmii. CTaZMil MUTO3a M ONUCHIBATE 16
Kaprokunes u XPOMOCOM, 00LIeMETO10JI0rH || BBIIONHEHNE  ||IPOMCXOIAIIME HA HHUX MPOLECCHL.
[IUTOKHHES. «Permmukamus  JJTHK», <<MI/IT03»V. qecKof 1a0opaTopHO CpaBHUBAThH 0COOCHHOCTHU
JlaGopaTopHasi paGoTa ObopynoBanue: CBETOBOH HATIpABIEHHOCTH paBOTHL. MIPOTEKAHU MHTO3a B
No10 «HaGmoncH e MHUKPOCKOIT; MUKPOTIPETapaThl: pPACTUTEIBHBIX u JKHUBOTHBIX
«MWUTO03 B KIIETKaxX KIIETKaX.
MUTO3a B KICTKaX KOPEIITKa JIyKay. OGBACHATH OHOTOTHYECKHH CMBICIT
KOHYMKa KOpCIIKa JIyKa JlabopaTopHas pabota MHUTO34.
(Ha rOTOBBIX «Habmonenne MuTO3a B KJIETKaxX Paznuyate craguu MUTO3a
MHKponpeHapaTax)» KOHYHMKa KOpECIIKa JIyKa (Ha TOTOBBIX Ha MUKpoOIpenaparax u
MHKPOIIPEIapaTax)» MHUKpodoTorpapusx
47 Pe]"yj‘[}{uﬂ;{ SJKU3HEHHOT'O 1 |[Peryysnust MUTOTHYECKOTO ITUKIIA YpOK TeKymI/Iﬁ. PackpriBath cogepxaHue TEPMUHOB 16
KA KJIETOK KJIETKH. IIporpammupyemas obiemerono0ry | YCTHEII onpoc. |1 HOHATUI: amonTos,
KJIETOYHAs THOENb — aronTo3. YeCKOi BTN —_—— nposudeparys,
KmerouHoe  sapo,  XpOMOCOMBEI, G hepeHITUPOBKA.
GbyHKIHOHATbHAS TCHOMHUKA. HalpaBJICHHOCTH OMpOC: MHL. || anakrepu3oBaTh PETYJISIIHIO
MexaHU3MBI nponudepanny, 3ajaHus. MHUTOTHYECKOTO  ITUKJIA  KJICTKH.
muddepeHpOBKY, CTapeHus | OOBSICHATS OMOJOTUIECKUI CMBICI
rubenu kietok. «[{udposas kineTka» 3alporpaMMHUpPOBAHHON KJIETOYHOMN
— OuomHpOpMaTHUECKUE MOJAEIU rubeny — anomnTo3a.
(YHKIMOHUPOBAHUS KIICTKH. YcraHaBmuBaTh B3aMMOCBSI3b
JleMoHCTpaImu MEXIY TOMEOCTa30M KJIETOK U HX
Tabmuiel 1 cxembl: «Ku3HeHHBIH ru0espio
UK KIICTKI, «Crtpoenue
XPOMOCOMY,

«Permmukarus JJHK», «MuTto3»

Tema 9. «Ctpoenne u pyHknumn opranusmony» (17 yacon)
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Ne Tema ypoka Koa- JJ1eMeHTHI cofepKaHUs Tun ypoka Bua koHTpOIsS OcHoBHBbIE BUABI YUeOHOI Hdara no || laTta mo
n/n BO AeATeJbHOCTH mwiany || gaxkry
4acoB
48 OpraHﬂgM KaK €quHOE 1 |/buonoruueckoe pasHoobpaszue YpOK Texymuii. PackpeiBath copepxaHue TEPMUHOB 16
esoe opranu3MoB. OJJHOKJIETOYHEIE, obmeMeTonoIoru | YCTHbIIT ompoc. |1 3
KOJIOHHAJIbHBIE, =~ MHOTOKJIETOYHBIE YECKOI TycsMennpri  |[TOATHI: OpraHu3M, opras,
OpTraHU3MBI. OpraHejulbl, CHCTEMa OpraHOB,
Oco0eHHOCTH CTPOCHHS U HalpaBJICHHOCTH Ompoc: UHA. g yapar, (byHKIMOHATTbHAS
JKU3HENESATEIIbHOCTH 3alaHusd. cucrema, romeoctas. IlepeuncisiTh
OJTHOKJIETOYHBIX OpTraHHU3MOB. CTPYKTYpHO-
bakTtepun, apxeu, OIHOKJIETOYHBIE (YHKIHMOHATBHEIC YaCTH
TpHUOBL, OJIHOKJIETOYHBIX,  KOJOHHUAJIBHBIX,
OJTHOKJIETOYHBIE BOJOPOCIHH, Apyrue MHOTOKJIETOYHBIX u
MIPOTHUCTEHI. Kononunaneueie MHOT'OTKaHEBbIX OPTaHU3MOB.
opranusMbl. B3ammocBA3p 4yacTe XapakTepu3oBaTh 0COOCHHOCTH
MHOTOKJIETOYHOTO OpraHu3Ma. CTPOCHHA H JKU3HEACSITEeIbHOCTH
TkaHu, OpraHbl U CHCTEMBI OPTaHOB. OJITHOKJIETOYHBIX OPTaHU3MOB,
OpranusM Kak €IUMHOE  LIeJIoe. KOJIOHHAJIbHBIX, MHOTOKJIETOYHBIX|
I'omeocras. 1 MHOTOTKaHEBBIX OPTraHU3MOB.
JemoHcTpanuu CpaBHUBAThH MEXIY co0oii
Tabmuirst u CXEMBI: OJIHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
«OIHOKIIETOYHbIE BOZOPOCIIN», MHOT'OKJIETOYHbBIE u
«MHOTOKJIETOUHbIE BOZIOPOCII, MHOTOTKaHEBbIE OpTaHU3MBbI
«bakTepun»,
«IIpocreimmue, «Oprassl
[BETKOBBIX pacTeHHi», «CHCTEMBI
OpraHOB IM03BOHOYHBIX KUBOTHBIX),
«BHyTpeHHee CTpOCHHE
HACEKOMBIX».
O6opynoBaHue: CBETOBOM
MHUKPOCKOII; MUKpOIpenapaThsl
OJHOKJIECTOYHBIX OpraHnu3MoB;
JKHUBBIC OK3CMILIAPbI KOMHATHBIX
pacTeHuif; repOapum  pacTeHuil
Ppa3HbIX OTJIEJIOB; BJIQ)KHBIE
rpenaparbl
YKUBOTHBIX
49 |Tkagu paCTeHm‘/'I_ 1 |Tkauu pacTeHuil. Tumnsr ypOK Texymmii. PackpriBath copgepxkaHue TEPMUHOB 17
JlaGopaTopHas paGoTa PaCTUTENbHBIX TKaHeH: obmeMeTonoorn|| BbIIOIHeHHE (|1 MOHATUNA: TKaHb, JMHIEPMHUC,
Nell «M3yuenue TkaHei oOpa3oBarebHas, MOKPOBHas, 11abopaTOpHOi mpoOka, Kopka, Jyd, JpeBecHHa,
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Ne Tema ypoka Koa- JJ1eMeHTHI cofepKaHUs Tun ypoka Bua koHTpOIsS OcHoBHBbIE BUABI YUeOHOI Hdara no || laTta mo
n/n BO AeATeJbHOCTH mwiany || gaxkry
4acoB

pacTeHui» MIPOBOAAILAS, OCHOBHAS, yecKol paboTHL. IPpEeBECUHHBIE BOJIOKHA, JyOsSHBIE
MeXaHu4ecKasl. OcobenHocTH HAIPABJICHHOCTH BOJIOKHA, COCYHAbl, KaMEHHCThIE
CTPOCHUS, GbyHKIHIA u KIIETKH.
pacrojokKeHusT TKaHed B opraHax XapakTepu3oBaTh THUIIBI
pacTeHUI. PaCTUTENBHBIX TKaHEe:
JemoHcTpanuu oOpazoBarenbHas, IIOKpOBHas,
Tabmu1b! U CXeMBbI: MpoBOAALIAs, OCHOBHa,
«Txanm  pacteHwmit», «Opransr MEXaHUYeCKast; MIEPEUNCIATh
LIBETKOBBIX pacTeHuil», «KopHeBbie 0COOEHHOCTH WX CTPOCHUS U
cucTeMbl», «CTpoeHune cTeOs, BBITIOJIHACMbBIE (DYHKITHH.
«CTpoeHre IUCTOBOW TUTACTHHKNY.
OO6opynoBaHue: KUBBIC SK3EMILIIPHI
KOMHATHBIX PAaCTEHHIL; CBETOBOI
MHUKPOCKOTI; MUKPOITpEnapaThl
TKaHEH.
JlabopatopHas pabota «3yueHue
TKaHEW pacTeHUID.

50 || TkaHW )KUBOTHBIX U 1 ||TxaHu >KUBOTHBIX U YeroBeKa. THIIbI Ypoxk Texymuid. PackpriBaTh conepxaHue TEPMHUHOB 17
qeJloBeKa. YKUBOTHBIX TKaHEU: AMUTENHAIbHAS, obmeMeronooru || BbIIOIHeHHE (U MOHATUN: AIUTEIHH, CeKper,
JIaGopaTopHas paGoTa COEMHUTENbHAS, MbILLIEYHA, HeCKOI naGopatopHoif |[MPIIEUHbIE  BOJOKHA,  HEHpPOH,
Nol12 «V3vaenme TRAHCH HepBHast. Oco0eHHOCTH CTpOeHHS, pPaGOTBL. HeHpormus.

yHeHue © i) HalpaBJICHHOCTU XapakTepu3oBaTh TKAHU KUBOTHBIX
VHKLUI U PacroyioKeHus] TKaHeH B pakTep
KHBOTHBIX» opraHax W 4YeJoBeKa:  OJIUTeNMalibHa,
JKMBOTHBIX U YC€JIOBCKA. COCIHUHUTCIIbHAA, MbIICYHAaA,
JemoHncTpanuu HEpBHas; [IEPEYUCIIATE
Ta0mume! Hu CXEMBI: «Tranm OCOOCHHOCTH HMX CTPOCHHUS H
KHUBOTHBIX», ((CKeJ'IeT YCIIO0BCKa», BBITTOJIHACMEBIC q)yHKHI/II/I.
«ITnmeBapuTenbHast CUCTEMAY,

«KpoBeHocHas cucremay,
«JlprxarenpHas cuctema», «HepBHas

cucrema», «Koxa», «MpliieyHas
CHCTEMa.

O6opynosanue: CBETOBOM
MHKPOCKOIT; MHKPOIPENApaThI
TKaHEH.

JlabGopaTopHast pabota «M3yueHue
TKaHEH JKUBOTHBIXY.
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Ne Tema ypoka Koa- JJ1eMeHTHI cofepKaHUs Tun ypoka Bua koHTpOIsS OcHoBHBbIE BUABI YUeOHOI Hdara no || laTta mo

n/n BO AeATeJbHOCTH mwiany || gakry
4acoB

51 OpraHH‘ CucreMbl 1 ||OprassL BereratuBHble " YpOK Texymuii. PackpeiBath copepxaHue TEPMUHOB 17

OpTaHOB. TCHEPaTHUBHbIC OPTaHbl PACTCHUH. obmemMeroooru || BblnonHenue M MOHSTHIA: OpraH, KOPEeHb, MOOeT,

JIaGopaTopHas paGora OpraHbl ¥ CUCTEMBI OPTaHOB YECKOI 1abopaTopHOii |[UBETOK, IUIOK,  CeMs,  MOJIOBbIE

Nel3 «Msyuenue KUBOTHBIX M uyesioBeka. DyHKIUH paGOTHI. JKEJe3bl, MIOJIOBBIE MIPOTOKH,
OpraHoB U CHCTEM OPIr'aHOB. HalpaBJICHHOCTH KOIYJSITUBHBIE OPTaHbl, CHCTEMbI

OpTaHOB IIBETKOBOT'O Hemonctpanuu OpTaHOB.

PaCTCHUA» Tabmuupl u  cxembl:  «Oprasl XapakTepu3oBaTh BEreTAaTUBHBIC U
[IBETKOBBIX pacTeHuit», «KopHeBbie TeHEpaTUBHBIE OPraHbl PACTEHUU,
cucTeMbD», «CTpoeHue cTeds, COMaTHYECKHE W  PETrYIBITOPHBIC
«CTpoeHue JIMCTOBOM MIACTUHKNY, OpraHbl J>KUBOTHBIX; TEPEUHUCIIATDH
«CKener 4enoBeKay, 0COOEHHOCTH WX CTPOCHUS U
«[lumeBapuTenpHas cucTeMay, BBITIONTHSIEMBIC (YHKITUH.
«KpoBeHocHas cucremay, 'YcTaHaBIMBaTh B3aMMOCBSI3U
«/pixaTenpHas cuctemay, MEXIy CTPOCHHEM OpraHOB M HX
«BrimenurenpHas CHCTEMaY, (GYHKIUSMH.

«HepBHas cucremay, « JHIOKpHHHAS PasnuvaTe BUIBI TKaHEH, OpraHbl U
CHCTEMa». CHUCTEMBl OpraHoB, B TOM HYHCIE
O06opynoBaHue: KUBBIC SK3EMILIIPHI JenmoBeKa, Ha MUKpOIpenapaTax,
KOMHATHBIX PACTEHHIL; TepOapuu BIIQXHBIX TIperaparax, repoapusix u
pacTeHUI pa3HBIX OTAEJIOB; CKEJIEThI MHUKpodoTOorpadusx, TalbnuIax,
MTO3BOHOYHBIX; KOJUTCKIIUH MOJIETSIX ¥ MYyJISDKaX.
0eCI03BOHOYHBIX KUBOTHBIX;

BIIQKHbIE TMpenaparhl KUBOTHBIX,

CKEIleT

YeTIOBeKa.

JlaGopatopHast pabota «M3yueHue

OPTaHOB IIBETKOBOT'O PaCTCHUS.

52 Omnopa Tejta OpraHu3MoB 1 ||Omopa Ttena opranusmoB. Kapxkac Ypok Texymruid. PackpriBaTh cofiepxkaHne TEPMHUHOB 18
pactennid. CKelneTsl 0IHOKICTOYHBIX obmIeMeTo oIorH || YCTHsIii ompoc. || MOHSATHIA: OMOPHBIE CHCTEMBL,
1 MHOTOKJIETOYHBIX JKHBOTHBIX. - TTHChMEHHEI 000JI0YKH  KJIETKH, 5 ¢$uOpHILIHL,
HapyxHbIil 1 BHyTpEHHUN CKEJIET. KapKkac, HapPY>KHBIH CKeleT
Crpoenrie W Tumbl  coexunenus|| HAIIPABJICHHOCTU OmpOC: UHA. |y yruHOBBIH MOKPOB),
KOCTEH. 3alaHMs. TUIPOCTATHYCCKHMA CKEJIET,
JemoHcTpanuu BHYTpPEHHUH CKEJIET, KOCTH
Tabmuuber u  cxembl: «CTpoeHue (nmuHHBIE, KOPOTKHE, TUIOCKHE),
crebms», «CTpoeHHE  ITUCTOBOH COEIMHEHUsI KOCTEH, HEMOIBUKHbIE
MJIACTUHKNY, «CKEJIET UeJIoBeKay. (mBHI),
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Ne Tema ypoka Koa- JJ1eMeHTHI cofepKaHUs Tun ypoka Bua koHTpOIsS OcHoBHBbIE BUABI YUeOHOI Hdara no || laTta mo
n/m BO HesITeILHOCTH mwiany || gakry
4acoB
O6opyznoBaHue: CKEeJIeThI MOJTYTIOIBUXKHBIE, MIOJIBUKHBIE
MMO3BOHOYHBIX; BIIAXKHBIE MPETIapaThl (cycraBel), OTHETIBI CKeJIeTa|
JKUBOTHBIX; CKEJIET YEIOBEKa; MO3BOHOYHBIX JKHBOTHBIX: 4Yeperl,
PaKOBUHBI MOJLTFOCKOB; KOJUICKIHU oceBoil  ckeieT  (TIO3BOHOYHUIK,
HACEKOMBIX, HITIOKOXKUX TpyaHas KJIETKa, Xopha), Iosca,
KOHEYHOCTEH, CBOOOIHBIE
KOHEYHOCTH.
OrmnuceiBaTh HapYXHBINA u
BHYTPEHHHUI CKENETHl JXKUBOTHBIX,
CTPOGHHUE W THIIBI COCIAMHCHHUS
KOCTEH.
YcraHaBIUBaTh B3aUMOCBSI3H
MEXKIy  CTPOCHHEM  OMOPHBIX
CUCTEM U UX
GyHKIUSIMA B OpraHm3Me.
CpaBHUBaTh CTPOCHHUE OMOPHBIX
CUCTEM
pacTEeHUH U JKUBOTHBIX
53 JIBMOKEHHE OPTaHU3MOB 1 ||/IBmxkeHume opraHu3MOB. [IBWKeHHE Ypok Texymuii. PackpriBath copepxaHne TEPMUHOB 18
OZTHOKJIETOMHBIX OpraHu3MOB:|| oG meneronosoru || YerHsiit ompoc. ||X TTOHSITHIA: IBIDKCHUE,
aMmébouHOCE, JKT'YTUKOBOE, qecKoii MMucsMeHnb | BAraTeIbHbIE OpF&H?J‘IJ‘IbI,
PECHUYHOE. [Bmxenne IBIDKCHIIC MIPOCTEHIITIX
MHOTOKJIETOYHBIX pacrenwuii:|| HAIIPABJICHHOCTH OMpoC: MHA. |\ a\EGomamoe, JKTYTHKOBOE,
3ajaHus. PECHUYHOE), NBIDKCHHE PACTECHUI

TPOIM3MBbI U HACTHHU.
JIBreHue MHOTOKJIETOUHBIX
JKABOTHBIX M YEJIOBEKA: MBIIICYHAS

cucremMa. Pedmekc.  CkenerHbie
MBIIIIBI U X paboTa.
JeMoHcTpanuu

Tabaurs! u CXEMBI:
«OTHOKIIETOYHBIE BOZIOPOCIH,
«IIpocreitmmer,

« CTpOCHI/IC MBIIIIBD», «MpIeuHas
CUCTEMA»

(TpOTIM3MBI, HACTHH), MBbIIICYHbIC
CHUCTEMBbI (coxpaTHTENBEHBIC
BOJIOKOHILIA,  KOYKHO-MYCKYJIbHBIH
MEIIOK, CKENeTHas MYCKyJaTypa),
CKeJleTHas  Mbllla (MBILLIEYHOE
BOJIOKHO, MHO(UOpHMIIA), BHICIINE

NIBUTATEIbHBIE  I[IEHTPHI, paboTa
MBIIIIIT (nBurarenbHas,
comaTuieckasi), MBIIIEYHOE
YTOMIICHUE.

XapakTepu3oBaTh BUJBI JIBIXKEHUS
OJTHOKJIETOYHBIX u

MHOTOKJICTOYHBIX OPTaHU3MOB.
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Ne Tema ypoka Koa- JJ1eMeHTHI cofepKaHUs Tun ypoka Bua koHTpOIsS OcHoBHBbIE BUABI YUeOHOI Hdara no || laTta mo
n/n BO NesITeJIbHOCTH mwiany || dakry
4acoB
OnHCHIBATE CKEJIETHBIE MBIIIIBI U
ux paboTy.
YcranaBnuBath B3aUMOCBSI3b
MEKIYy  CTPOCHHEM  OMOPHBIX
CHCTEM U
JIBIDKCHUSIMU OPTaHU3MOB
54 |[Tutauue OpraHHu3MOB 1 |[[Turanue opranm3moB. IloriomieHue Ypok Texymruid. PackpriBath copepxkaHne TEpPMUHOB 18
BOJIBI,  YDJICKHCIOTO  Tasa Wl oGrnenerononord || YCTHbI ompoc. [[M TIOHSITHIA: [HUTaHHUE,
MHHEPAIIbHBIX BEIIECTB PACTCHHUSIMHU. qeCKOI [ncoMenmb  |[FAIICBAPEHHE,  THIICBAPHTETbHbIC
[Muranue KHBOTHBIX. BaKyOJIH, KHIICYHAsI
BHyTpunonoctHoe u|| HalIpaBJICHHOCTH Ompoc: MHA. o nocTs, MHIIeBapUTEIbHAS
BHYTPUKJIETOYHOE  THIIEBapeHHeE. 3a/lanus. TpyOKa, MUIeBapUTENbHBIA TPaKT,
[MutaHue MO3BOHOYHBIX KHBOTHBIX. MHIIEBAPUTENbHbIC JKETe3bl,
S5 |[IuTaHue MO3BOHOYHBIX 1 ||OTaens! nuImeBapuTENLHOTO TPAKTA. Ypok Texymuii. NHUIIEBAPHTENLHBIE COKH. 19
SKUBOTHBIX. IMuieBapuTeIbHbBIE KENE3bL|| 0GIIeMeTON0I0rH | Y CTHBIH OIpoc. || XapakTepu3oBaTh [MTaHUE
[IumeBapuTenbHAas HnmeBapH;[enLHaﬂ cucTeMa ——- IMuchEMeHHbI  |KUBOTHBIX;  BHYTPHUIIONOCTHOE H
4yenoBeka. JleMoHCTpalmu BHYTPHUKJICTOYHOE TTHIIIEBAPEHUE.

cHcTeMa Henoseka Tabmuis! u cxeMLITp HalpaBJICHHOCTU Ompoc: HHA. PaZ;EanL Ha I/I306pI:1>KeHI/I$IX
«KHITIedHOIOTOCTHEIE, 3a/laHuA. (cxemax, TabmMmax, MymsDKax)
«[TumeBapurensHas crcTeMay, OT/IENbI MHUIIEBAPUTEIHLHOTO TPAKTa
«Cxema MUTaHUS PaCTEHHUI. U T[HUIEBAPUTENBHYI)  CHCTEMY
OO6opymOBaHKE: KHUBbIC IK3EMILISPHI YeIoBeKa. VYcraHaBIUBATh
KOMHATHBIX PacTeHHIA; B3aUMOCBSI3U  MEKAY CTPOCHHEM
obopynoBaHue IS JAEMOHCTPAIUU OPTaHoOB IMHUIIEBAPEHIUS
MOYBEHHOTO W BO3IYNIHOTO MUTAHUS
pacTeHUid, pacIIeIIeHUs Kpaxmaia u
0enKoB
noJ IelicTBHEM (epMEHTOB

56 Jprxanue OpraHU3MOB 1 ||[dpixanue opraHu3moB. JlpixaHue yp()K Tekyuuii. PackpeiBath copepxaHue TEPMUHOB 19
pacTeHuid.  JIpIXaHHe  KMBOTHBIX.|| oG 11ieMeTon0MOrH | Y CTHBLH ompoc. || TOHATHIA: JbiXaHue, i ysus,
Huddysus ra3oB uepes HOBEPXHOCTh HeCKOI TcsMennpri  |[KOKHOE JBIXaHHE, OpTaHbI
kiaeTkd. KoxHoe IbIXaHue. IIBIXAHMS, IBIXaTeIbHBIE IBUKEHHUS,
JsIxarenpHast HOBEPXHOCTE.|| HAIPABJICHHOCTH ONpOC: MHAL. ||y 1y ATebHBbIi LEHTP, JIETOYHBIE
JKabGepHoe W JEroyHoe JbIXaHHE. 3alaHMs. 00BEMBI,  KU3HEHHAsT  EMKOCTb
JIpIXaHH€E TMO3BOHOYHBIX >KUBOTHBIX JIETKHX.
S7 ||/IprxaHre MO3BOHOYHBIX 1 |m YeTOBeKa. OBOITIOIMOHHOE Ypok Texymmii. XapakTepu3oBaTh JIBIXaHHEe 19

YCIOKHEHHE  CTPOCHHUS  JIETKUX pacTeHUii; [bIXaHHE JXUBOTHBIX H
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’KMBOTHBIX U Y€JIOBEKa T03BOHOYHBIX KUBOTHBIX. 00IIEMETON0I0T M || Y CTHBIH onpoc. ||[4eIoBeKa.
JpIxaTenpHas cucTeMa 4elloBeKa. qecKoil [MuceMennsii  ||OMUCHIBATE SBONOLMOHHOE
MexaHu3M BEHTHISIIUU JIETKUX ) CIIOKHCHHUE  CTPOCHUS  JIETKUX
TITHII u MJ'IeKOHI/ITa}OHII/I)Z HalpaBJICHHOCTH OTpOC: ML iOSBOHO'-IHBIX mnl;fommx.
Perynsaums npixanus. JpixaTenbHbBIE 3a/laHuA. Paznmuuats Ha H300paKeHUSIX
00BEMBI. (cxemax, TabmuIAax, MYJSKAX)
JeMoHcTparmu IIBIXAaTENBEHYIO CUCTEMY YeTIOBEKa.
Tabmuiel 1 cxembl: «JlpIxaTenbHas OnuceBaTh MEXaHNU3M BEHTIISIHN
CHCTEMa». NETKUX Y ITUI ¥ MICKOTIUTAIOIIHX.
O6opyznoBanue: 00OpyJIOBaHUE ISt 'YcTaHaBIMBaTh B3aMMOCBSI3U
JEMOHCTPAIIIH OIBITOB MEXIY CTpOCHHEM OpTaHOB
10 U3MEPEHHUIO )KU3HEHHOU EMKOCTH OBIXaHUS W WX (QYHKOHAMH B
NETKUX, MEXaHW3Ma [BIXATEIbHBIX OpraHusme.
IIBUOKEHUI.
58 TpaHCHOpT BEILIECTB Y 1 |[TpancmopT BeliecTB y OpraHU3MOB. VPOK TeKyHmf/i, PackpeiBath copepxaHue TEPMUHOB 20
OpraHH3MOB TpaHCTIOPTHBIE CHUCTEMBI PACTECHHIA. obmeMeTooI0rH || YCTHsIii ompoc. || MOHSATHI: TPAHCHOPT BELLICCTE,
TpaHCcOpT BeIIECTB Y HKHBOTHBIX, YeCKOI [ucoMenmbi  |[TPAHCTOPT y pacTeHuH,
KpoBeHocHas cuctema U € OpraHsl. KpPOBEHOCHAsE CHCTEMa YKHBOTHBIX,
KposenocHast cuctemal| HAIIPABJICHHOCTH Ompoc: HHA. |\ hopp, iasma, (bopmeHHbIe
[103BOHOYHBIX YKUBOTHBIX u 3alaHusl. JJIEMEHTEI,
yenoseka. Cepaite, KpoBoOOpalleHre, Kpyru
59 |[KpoBeHoCHas cucTema 1 |kpoBeHOCHBIE COCYABI M  KDPOBb. Ypox Tekyuuii. KpPOBOOOpaIeHus, CepACUHBIH 20
NI03BOHOYHBIX KMBOTHBIX Kpyrn KPOBOOOPALLCHHUSL.|| 0GrI1eMeTO MO0 || Y CTHBIH ompoc. LUK, nuMpoobparienne, aumda,
1 YeJloBeKa OBOJIIOIIMOHHBIE YCIIOKHEHUS JecKoii [MuceMenHeii  |AMbaTiieckue COCy/ibl,
CTPOEHUSI KPOBEHOCHOM CHCTEMBI . nuMdaTHueckue y3ibl, BHYTPEHHS
HO3BOHOYHBIX KUBOTHBIX. HaNpaBlIEeHHOCTH || OMPOC- MHI |00 g,
Pa6oTa cep/na 1 eé peryJsius. 3a1aHUs. XapakTepu30BaTh TpaHCcropT
JemoHncTpanuu BEIIECTB y pacTeHuit u
Tabmumer  w cxembl:  «OpraHbl 0eCII03BOHOYHBIX
LIBETKOBBIX pacTeHuit», «KopHeBbie JKABOTHBIX.

cucTeMbl», «CTpoeHue cTeds,
«CTpoeHue JHMCTOBOM IUIACTUHKNY,
«KpoBeHocHas cucremay,
«KpoBeHocHBIE
MMO3BOHOYHBIX )KHUBOTHBIX)»

CHCTCMBI

OnuchIBaTh KPOBCHOCHYIO CHCTEMY
JKUBOTHBIX M YellOBeKa. Pa3mudath
Ha H300paKECHUSIX (cxemax,
TaOJIMIaX, MYJISDKaX) KPOBEHOCHYO

u JTUM(PATHYCCKYIO CUCTEMY
YyeJIOBEKa.
'YcTaHaBiIuBaTh B3aNMOCBSI3H
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MEXIly CTPOSHHEM OpPTraHOB
KpoBoOOpameHust U X (yHKIHSIMHA
B OpraHu3Me
60 Brigenenue y 1 |Brigenenue y OpraHU3MOB. ypOK Texymmii. PackpeiBath copepxaHue TEPMUHOB 20
OpraHH3MOB Brinenenue y pactenuil. Beinenenue 06IIEMETOI0JIOTH Y CTHBII ompoc. Y TIOHATUH: BBIJEIECHUE, TyTTalus,
y  KUBOTHBIX.  COKpaTUTEIbHEIE YeCKOI IuceMennpi | PACTonaz, COKpaTUTEIbHEIC
Bakyonmn.  OpraHel  BEIICIICHUS. BaKyONlH, W3BUTHIC  KaHAJbBIEI,
®uneTpanus, cekpenus u obparHoe| HAIIPABJICHHOCTU OMmpOC: MHA. l3pssnyarhe
BCachIBaHHWE KaK MEXaHH3MbI pa0OThI 3a/laHus. KIIETKH, BBIJICIUTEIbHBIC TPYOOUKH,
opraHoB BbIeneHus. CBS3b IIOJIOCTH MaJIB[IATHEBEl  COCYABI,  IOYKH,
Tea c KPOBEHOCHOM u MOYETOYHHK, MOYEBOH Iy3bIPh,
BBIICIUTEIILHOM CHCTEMAaMH. He(dpoH, Mova.
Brinenenune y MMO3BOHOYHBIX XapakTepuzoBaTh npouecc
KHUBOTHBIX ¥ uYelloBeka. [loukw. BBICNICHUST Yy  pPacTeHHd W
Crtpoenue u JKUBOTHBIX.
(YHKIIMOHUPOBAHHE He(poHa. Pasmuuate Ha ~ HM300paKeHHUAX
OO0pazoBaHue MOYM Yy 4YeJIOBEKa. (cxemax, TabmUIaxX, MYJSHKAX)
JemoHcTpanmu BBLICTIUTEIIHHYIO cucTeMy|
Tabmuirst u CXEMBI: JeoBeKa.
«BrienuTenpHas CHCTEMAY OnuceBaTh MEXaHU3M
(YHKIIMOHHUPOBAHUS HedpoHa;
mporiecc 00pa3oBaHUs MOYH.
YcraHaBmUBaTh B3aUMOCBSI3U
MEXIy CTpOCHUEM OpraHoB
BBIJICNICHUS U UX (DYHKLUSIMU
B OpraHm3Me
61 |[3ammTa Y OpraHu3MoOB 1 |[3ammra y opraHu3MoB. 3amuTa Ypoxk Texymuid. PackpriBath copepxaHue TEPMUHOB 21
Y  OZHOKICTOYHBIX  OPraHM3MOB.|| oGiepeTomoNnorH | Y CTHBIN ompoc. | TMOHATHI: Kancyia, SHAoCnopa,
Cnopmu OakTepuii W LHUCTHI YeCKOI IMucoMenHbii |WCT8  KyTHKyna, CpencTBa
MPOCTEHIIHUX. MACCHBHOW  3alIUTHL,  CPEICTBA
3ammra y MHOroKJIeTouHbIx|| HAIPABICHHOCTH OHpOC: MHA. Iy y\igeckoii 3AIATEI,  KOXKHBIE
pacrennid. Kyrtukyma. Cpenctsa 3ajaHusd. MOKPOBBI, MMMYHHUTET, HWMMYyHHas
MACCHBHONW M XUMHYECKOH 3alIWTHL CUCTEMa, aHTUTCH, aHTUTEJIO.
62 | ImmyHHas cucrema 1 ||®uTonummbL. Ypok Texymuii. XapakTepu30BaTh BH/IbI 3aIUTHI 21
yeJioBeKa 3amura y MHOTOKJIETOUHBIX|| 0GIIIeMeTO10J10TH || Y CTHBIN ompoc. ||Y OJHOKJIETOYHBIX u
KUBOTHBIX. [IOKpOBEI 11 HIX YecKoi [THCBEMEHHBIH | [MHOTOKJIETOUHBIX OPraHM3MOB.

MMPONU3BOAHBIC. 3aH_II/ITa OopraHusma

OnuceIBaTh CTPOCHUC KOJXHBIX
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ot Oone3Hel. IMMyHHas cuctema HaIPaBJIECHHOCTH OMpOC: UHJ.  ([TIOKPOBOB M UX MPOM3BOIHBIX.

YEJIOBEKa. Knerounsrit u 3a/1aHMs. Pasmuuate Ha ~ HM300paKEHHUAX

TYMOPAJIbHBIN UMMYHHUTET. (cxemax, TabmuIax, MYJSHKax)

Bpoxa€uHblii U npHOOpPETEHHBIH OpraHsl WMMYHHOU CUCTEMBI

crenugraecKuit UMMYHHUTET. YeJloBeKa.

Teopust KIOHAJIBHO- CEJIEKTUBHOIO YcTanaBnuBaTh B3alMOCBSI3U

nmmynureta (II.  Opmux, D.M. MEXY CTPOECHUEM OpraHoB

Bepnert, C. Tonerasa). 3aUTBl M WX (QYHKIUSIMH B

BocnanurensHbie OTBETHI OpraHusMe.

OpTaHHU3MOB.

Posb BpoKAEHHOTO UMMYHHTETA

B pa3BUTUHI CHUCTEMHBIX

3a0051eBaHHH.

JemoHncTpanuu

Ta6muuer 1 cxeMsl: «Koxay,
«UmmyHnuTeT», «CTpoeHHE CTEOIAY,
«CTpoeHHe JTUCTOBOI MITACTUHKN.
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63 PaSI[pa)KI/IMOCTB u 1 |[Pa3gpaxuMOCTb U peryssius YpOK Texymuii. PackpeiBath copepxaHue TEPMUHOB 21
peryJIsIus y OpraHu3MOB y opranm3moB. PaznpaxumocTts Yy obmeMeTonoIoru | YCTHbIIT ompoc. |1 TIOHSITUH: pa3IpakUMOCTh,

OJITHOKJIETOYHBIX OPTaHU3MOB. YECKOI TyuchMennEri  |[PETY/ LM,  TAKCHCBI,  POCTOBbIE
Takcucsl. Pazgpaxumocts 51 BEILIECTBA
perymsiiust 'y pactenuii. Pocropre|| HAIIPABICHHOCTH OmpOC: MHA. || (qykcumbl), HepBHAs — cHCTEMa,
BEIIIECTBA U MX 3HAYCHHE. 3a/laHus. pediieKTopHas peryJsmus,
HepBHast cucremMa u peduieKTopHas peduekc,  peduekTopHas — Jayra,
perymsiiusi y SKMBOTHBIX. HepBHas TepEeHU MO3T, MPOMEXYTOUHBIN
cucrema u eé OTJIEINBI. MO3I, CpEIHUH MO3I, MO3XKEUOK,
OBOJIIOIIIOHHOE yCIOKHEHHE MIPOOITOBATHIN MO3T,
CTPOEHHS HEPBHOM cHUCTEMBI Y BEreTaTUBHAs HEpPBHAs CHCTEMA,
XKUBOTHBIX. OTHensl  TOJOBHOTO ryMopajbHas peryJysuusi, TOpPMOHBI,
MO3ra MO3BOHOYHBIX 9H/IOKPUHHAS cucTeMa,
JKUBOTHBIX. Pedrexc u TUIIOTAIaMO- runoduzapHas
peduexTopHas ayra. besycnoBHsie n CUCTEMa.
YCIIOBHBIE PEQIICKCHI. XapakTepu3oBaTh Pa3APaKUMOCTb
['ymopanbHas perymsiuus u Y OJHOKJIETOYHBIX OPTaHWU3MOB U
SHAOKPHHHAS CHCTEMa JKUBOTHBIX U PEQIEKTOPHYIO PETYILIIIIO
yenmoBeka. JKenme3pl IHAOKPUHHOMN Y )KHBOTHBIX.
CHUCTEMBI U HUX rOpMOHBI. [leiicTBue Pazmuuate  Ha  HM300pa)KeHHSIX
ropMOHOB. B3auMocBs3bp HEpBHOH U (cxemax, Tabmumax, MyJDKAax)
SHIOKPUHHOU cucTteM. ['mmoramamo- HEPBHYIO CHCTEMY U €€ OTHEJNbI,
TUIIO(U3apHas CUCTEMA. OTJEIBI TOJIOBHOTO MO3ra
JemoHcTpanuu MO3BOHOYHBIX KUBOTHBIX.
Hoptper: U. I1. ITaBnos. Tabmumsr u OnucsIBaTh TyMOpPaIbHYIO
CXEMBI: «Ctpoenue TUJPEDY, PETYIISIIUIO Y dKUBOTHBIX.
«CTpoeHue TaHapum», Pasnmuvyate Ha ~ M300paKeHUAX
«BHyTpeHHee cTpoeHHue I0KIEBOI0 (cxemax, Tabmumax, MyJDKAax)

64 |'ymopanbhast perynmsuns | 1 |lueppsy, «Hepshas crcrema psioy, Ypox Texymuii. SHIOKPHHHYIO CHCTEMY XHBOTHBIX|| 22

" DOHIOKPHUHHAA CUCTEMaA «HepBHas cuctema JArymKmn», 00IIEMETOA0JIOTH || Y CTHBIM OIPOC. |1 YenoBeka.

SKHBOTHBIX 1 YEJIOBEKA «HepBHas cuctema YecKoil ITuceMennsrii  |[Ha3piBaTh jkene3bl IHIOKPUHHOM
MIPECMBIKAIOIIHUXCSDY, «HepBHas HATIPABJICHHOCTH onpoc: nHy,  |[CHCTEMbL YyenoBeKa u
cucreMa ntuny», «HepBHas cuctema BbIpaOaThIBa€MbIC IMU TOPMOHEI.
MJIEKOITUTAIOIINX), «HepBHas 3a/laHu. OnuceIBaTh 1€HCTBHE TOPMOHOB.

CHCTEMa YeIOBEKa», « DHIOKPHUHHAS
cucTeMay,
«Pedexcy.

YcranaBnuBaTh B3aUMOCBSI3H
MEXKIY CTpPOEHUEM OpraHoB
HEPBHOM M 3HJIIOKPUHHON CHCTEM U
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OO6opynoBaHue: MOJEIH TOJIOBHOTO nX (QYHKIUSMHU B OpraHu3Me.
MO3Ta Pa3InIHBIX KHUBOTHBIX XapakTepnu30BaTh  SBOJIIOIHOHHOE
YCIO)KHEHHE CTPOSHUS HEpPBHOM
CUCTEMBI Y JKUBOTHBIX
Tema 10. «Pa3MHOKeHNe W Pa3BHTHE OPTaHU3MOBY (8 4acoB)
65 || dopMbI pa3sMHOKEHHUS 1 |[®opMbl pa3MHOXEHHUS OpPraHH3MOB: Ypok Texymruid. PackprIBaTh conep)kaHue TEPMHHOB 22
OpTaHU3MOB Oecrionoe (BKIIIOYas BEre€TaTUBHOE) 06IIEMeTO 00T H || YCTHBIH ompoc. |[i TOHATHIL: Pa3sMHOXKEHHE, MPOCTOe
u onoBoe. Buapl Gecrionoro YeCKOI TrceMennpi  |[ACTCHAES, MOYKOBaHHE,
pa3MHOXKEHHSI: MIOYKOBaHHE, CIIOPYJIALHA, BEreTaTHBHOE
CIIOPYJISALHS, ¢parmenrarus,|| HAIIPaBICHHOCTH Ompoc: UHA.  ||\hasmHosKeHNe, bparmenTarus,
KJIOHHPOBAHHE. 3a/laHus. KJIOHHPOBaHHE, raMeTsl,
HemoncTpanuun CIIepMaTo30u] (ciepmuii),
Tabmuubl n cxembl: «BereraTtuBHOE SHIEKIIeTKa, 3UT0Ta, KOHBIOTAIHS.
pasMHOXKeHHe», «Tumer Oecromoro [NepeuncnaTs 0cOoOEHHOCTH
pa3MHOXEHHS», «Pa3mHOXeHMe 6ecronoro u MIOJIOBOTO
XJIAMUJIOMOHAJIB),  «Pa3MHOKeHHe pa3MHOXKEHHS OpraHU3MOB.
IBTJICHBD», « Pa3MHOXEHUE THAPHDY XapakTepu3oBaTh  CyINIHOCTH |
(dhopMBI  OECTIONIOT0  Pa3MHOKEHHS
OpraHHU3MOB; Ouosoruyeckoe
3HAUYCHUE Oecroioro
Pa3MHOXKEHHS.
Pa3znuuats cropy KaK
CHENHATN3UPOBAHHYIO KIIETKY,
MpeIHa3HAuYeHHYI0 I Oecroioro
pa3MHOXKEHHS, U CIIOPHI OaKTepHid.
OOBSICHATD IIPEUMYILECTBA
MIOJIOBOTO
pa3MHOXXEHHsI  HaJ  OECIOJIbIM.
PackpbIBaTh poJib KJIOHUPOBAHUS
B CEJIEKINH M CEITbCKOM XO03SHCTBE
66 |ITosoBOE pasMHOKEHNE 1 ITonoBoe pazmuosxenue. [TomoBere Ypok Texymuid. PackprIBaTh cofepikaHue TEPMUHOB 22
KJICTKH, I/IJ'II/E rameTsl. Meiio3. obmmeMeTonos10rH || YeTHsIit onpoc. Y IIOHSTHI: MEH03, OMBaJIEHTHI,
Craguu Metiosa. IloBenenue — TTHChMEHHEI KPOCCHUHIOBED, UHTEPKUHE3,
XpOMOCOM He3aBUCHMOE paclpe/iesieHue;
B Meiiose. KpoccuHrosep. HallpaBJICHHOCTH OMpOoC: HHI. KPOCCHHIOBED.
Buonoruueckuii cMpica Meliosa u 3a/laHus. Paznmuate Ha M300pakeHUSIX
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67 |[Meiio3 1 MOJIOBOTO TIporiecca. Meiio3 u ero Ypoxk Texymuii. (cxemax, Tabnumax) u 23
MECTO B )KH3HEHHOM ITHKIIE 06IIEMeTOI00rH || YCTHBIH ompoc. ||[MAKPOTIPEnapaTax 3pejibie nojoBbe
OpraHU3MOB. YeCKOI MucoMmennpi || 1€TKH MICKOIHTAIOLIX  OPraHbI
JemoncTparuu Pa3MHOXKEHHUS BBICIINX PACTCHUH.
TaGuuubl ¥ cxeMbl: «Meio3», HaIIpaBJICHHOCTH OHpPOC: UHIL. PackpbIBaTh CyIIHOCTH Mei03a,
«XpOMOCOMBD» 3a/laHus. XapaKTepPHU30BaTh €ro OTACIbHBIC
CTaJIVH.
Ormnpenenste MECTO Melo3a
B KM3HEHHBIX IUKJIAX Pa3INIHBIX
OpraHH3MOB.
OOBSACHATH OMOJIOTHICCKUN CMBICIT
KPOCCHHTOBEPA, OTACHIBATH €T0
MEXaHH3M.
CpaBHHUBATh MEH03 C MHTO30M;
pa3nuvaTh OTACIBHBIC X CTAIUN
Ha MHKpOIIpernaparax u
n300pakeHusx (cxemax,
TabIuIax).
PackpriBaTh 3BOIIOLIMOHHOE
3HAYCHUE
TIOJIOBOTO Pa3MHOKEHUSI
OpraHN3MOB
68 |CameTorenes. 1 |[[IpeazaponpimeBoe pa3BHTHE. Ypoxk Texymui. PackpriBath copepxaHue TEpPMUHOB 23
O6pa3oBaHue U Pa3BUTHE I'ameTorenes y xuBoTHbIX. [onoBbIE obieMeTon010ry | BblnonHenue |1 TIOHSITHI: raMeToreHes,
[1OJIOBBIX KIETOK. xene3pl. OOpasoBaHHE U pa3BUTHE YecKoii J1aGOpATOpHOii ||CTIepMaTOreHes, OOTreHe3,
MOJIOBBIX KJIETOK. CriepmaroreHes u CEMEHHHUKH, SIMIHAKH,
JlabopaTopnasi paGora paloTHI.
OOTeHE3. Ctpoenne  mosoBbix|| HAIPABICHHOCTH CIIEPMATOTOHHUH,  CHEPMATOIUTHI,
Neld «Mzyuenue KJICTOK. O110/J0TBOPECHUE u CrIepMaTHUIbI, CIIEPMAaTO30H /I,
CTpOCHUA MOJIOBBIX 9MOPHOHATEHOE pasBuTHE OOTOHMH,  OOLMTHL,  IIOJSAPHBIE
KJICTOK Ha I'OTOBBIX JKUBOTHBIX. Croco0sbl TCJIbIIA,
MHKpOIIpenapaTax» OTLJIOIOTBOPCHHS: HapyIKHOE, SHTEKIIETKA, aKPOCOMa.
BHyTpeHHee. [lapTeHorenes. [NepeuncnaTe cTaguu raMeTOreHe3a
JdeMoHcTpamu V JKHBOTHBIX.
Tabnuib! U cxembl: «['ameTorenesy, OrnuchIBaTh MPOLIECC TaMETOTeHE3a
«Ctpoenue STATICKIICTKH u U €T0 TIEPHOIBI, CTPOSHHE TTOJIOBBIX
CIIEPMAaTO30H 1. KJICTOK.
O6opynoBaHue: CBETOBOM Paznuyats 0COOCHHOCTHU
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MHUKPOCKOIT; MUKPOIIPEIapaThl crepMaToreHe’a M OOreHesa.

STUTIEKJIETOK M CIIEPMAaTO30HUIOB. OnuceBaTh MPOLECCH OCEMEHEHHUS

JlabGoparopHast pabota «l3yueHue u OIIOIOTBOPEHUS, pasHble

CTPOCHHS IOJIOBBIX KIIETOK HA BapHaHTHI APTCHOTCHE3a

TOTOBBIX

MUKpOIIpErapaTax»»

69 WHauBuayanbHOE 1 |[MamuBuayabHOE pasBuTHE Ypok Texymruid. PackpriBath copepxkaHne TEpPMUHOB 23
Pa3BUTHE OPraHU3MOB — OpTaHM3MOB (OHTOT'CHE3). obmemeToonory || YcTHbiit ompoc. |4 MOHATHIA:  OIUIOJJOTBOPEHUE,
OHTOIEHE3 OMOpHoONIOTHsT — HayKa O Pa3sBUTHU YeCKOI McsMenneii  |[FAOTas OymacToMep, aKpOCOMHast

opraHmMoB. Mopgorenes — oxHa U3 peaxmus, MIPOHYKJIEYC,
[JIABHBIX TIPOOJIEM SMOPUOIIOTHH. HallpaBJICHHOCTH Ompoc: MHA.  |\haprenorenes, SMOpHOTEHE3,
Konmenius MOp(pOreHOB M MOJIEIU 3a/lanus. npoOnenue, Onactyna, Mopyia,
Mopdorenesa. Cramuun racTpyjia, HeWpyja, OpraHoTeHe3,

70 |[3akaaka OpraHoB 1 |pmbpuorenesa Ypok Texymuil.  |pkronepma, Me3omepma, 24
TKAHEW U3 3apOIBIIIEBBIX KUBOTHBIX (Ha TPUMEpE JIATYIIKH). 061eMeTo1010TH || Y CTHBIHM onpoc. |[PHTOASPMA, LEJIOoM, HepBHAas TpyOKa
JTHCTKOB lpo6nenne.  Tumsl  apoOieHwMs. qecKoi IMuchMeHHbIH  |[XOPAQ, KUIleyHas TpyOKa.

JeTepMUHHPOBAHHOE u . Onpenensarthb SMOPHOHATBHBIH
He/lepMUHHpOBaHHOe  apobienue.|| HAIIPABICHHOCTH || OTMPOC- MBI iy on paspyig  oprammsma  n
BracTya, THIIBI 61acTyIL. 3a/laHuA. OTINCHIBATE OCHOBHBIE
OcobenHoctu 1poOIeHUS 3aKOHOMEPHOCTH  JIPOOJICHHS  —
MJIEKOIIUTAIOIINX. 3apoibIeBbIe obpa3oBaHue OJTHOCJIOIHOTO
MUCTKA  (TacTpyisanus). 3akiaaka 3apobIa - OnacTyJml;
OpPTaHOB M TKAaHEH U3 3apOJBIIICBBIX 3aBHCHMOCTH X0JIa APOOIICHHS
NMCTKOB. B3anMHoe BiusiHUE yacTei oT KOJINYECTBA JKEJITKa B
Pa3BUBAIOLIETOCS 3apoJIbIIa SHUICKJICTKE,  TacTPYJUSIIMI0 |
(aMOproHaTBHAS WHYKITUS). OpraHOTEHE3.

3aknanaka T1aHa CTPOCHHUS OOBACHATH STarnbl
JKUBOTHOTO KaK pe3yJibTaT nuQPepeHITIPOBKU TKaHEH,
HepapXWYeCKUX  B3aUMOJACHCTBUH 0o0pa3oBaHUsl OPraHOB W CHCTEM
reHoB. Biusuue OPTaHoB.

HAa  OMOpHOHAIBHOE  pa3BUTHE XapakTepu30BaTh PEryJISIIUI0
pPa3NUYHBIX (PAKTOPOB OKPYKAIOUICH SMOPHUOHATEHOTO pa3BUTHS;
cpeapbl. METePMUHALNIO ¥ SMOPHOHAIBHYTO
Hemonctpanuu UHAYKLMNIO; TeHETUYCCKUI
[Toptpert: X. [lIneman. KOHTPOJIb Pa3BUTHSL.

Tabmuer u  cxeMmbl:  «OCHOBHBIE OO060CHOBBIBATH BpeIHOE

CTaJuu OHTOI'CHE3a».

BO3JEHCTBHME Ta0a4yHOro JAbIMa U
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Ne Tema ypoka Koa- JJ1eMeHTHI cofepKaHUs Tun ypoka Bua koHTpOIsS OcHoBHBbIE BUABI YUeOHOI Hdara no || laTta mo
n/n BO AeATeJbHOCTH mwiany || gaxkry
4acoB
O6opyznoBanue: mogens  «Llukin AJIKOTOJISl Ha X0 3MOPHOHAIBHOTO
Pa3BUTUSA JIATYLIKU. U TOCTIMOPHOHATBHOTO Pa3BUTHS
OpraHu3Ma 4YeJoBeKa.

71 |[PocTtu pa3BuTHE 1 |[Poct u pa3BUTHE IKUBOTHBIX. ypOK Texymmii. PackpeiBath copepxaHue TEPMUHOB 24
SKHBOTHBIX. [TocTamMOpHOHANBHBIH NEPUOLL.| oGiemeTomoNOrM | BBIIOIHEHHE |1 TIOHATHUH: OHTOTEHE3,
JlaGopaTopHasi paGora Ep;{Moe U Henpsimoe paSBI&I)TI/Ie. N 11abopaTopHOii HOCT3M61(31)H0HaJ1},Hoe pasBuTHE,

NelS «Brussienne 6ZE?IIEI);I;ISHOqCIrIBIXMeITIaMS(I))3B(())::{001\fIHLIZ HalIpaBJICHHOCTH padotst ff;;g{(:’i» (‘)j’}epTIquHHKa, e
HpHSHaKOBUCXO'HCTBa JKUBOTHBIX. buonoruueckoe XapaktepnuzoBathb
3apOABIIICH 3HaYEeHWE TMPAMOTO M HEIPSIMOTO HOCT3MOPHOHAIBHBIN HEPHOL
IIO3BOHOYHBIX pa3BUTHUS, MX PACIPOCTpaHEHHE B pa3BUTUS  OpraHM3Ma H  €ro
SKUBOTHBIX) npupojie. Tumbl OCHOBHBIE ()OPMBI.

pocta YKUBOTHBIX. ®DaxTophl XapakTepu3oBaTh MPSIMOE pa3BUTHE

pPETryJALIMKM  POCTa JKUBOTHBIX H U €ro MepHOIbL.

YeloBeKa. Craguu Wznarate  comepxkaHue  TEOpH

MTOCTAIMOPHOHAIIEHOTO Pa3BUTHUS Y CTapeHusi OpraHUu3MOB.

JKUBOTHBIX UM 4YenoBeka. llepronsl OOBACHATh OUONOTUYECKUN CMBICI

OHTOreHe3a uenoBeka. CrapeHue u pa3BUTHUS ¢ METAMOP(O30M.

CMepTh KaK OMOJIOTHYECKHE

npoueccel. JleMoHcTpanuu

Tabmunel u  cxembl: «[IpsiMoe

HenpsMoe pa3BuTHe», «Pa3zButue

MaiCKOro KYKay, «Pa3Burue

capaH4my,

«Pa3BuTHe nArymKkmy.

[IpakTrueckas pabota

«BbIsiBIEHHE TPHU3HAKOB CXOJACTBA

3apoAbIIeit MO3BOHOYHBIX|

YKUBOTHBIX).

72 ||Pa3MHOXKEHHE U 1 |[Pa3mMHOXeHHE U pa3BUTHE PACTEHUH. Ypoxk Texymuii. PackpriBaTh conepxaHue TEPMUHOB 24
PasBUTHE PACTEHUI. lamerodur u crnopodur. Iu\/Ieﬁos Bl of1eMeTo 00K | BbIMonHeHHE  ||H MOHATUH: TaMeTopuT, CopoduT,
JIaGopaTopHasi paGoTa YKU3HEHHOM IIMKJIC PACTCHHIA. gecKoii NaGopaTOpHOi |[RHTEPHINH, APXETOHHH, 3aPOCTOK,

Nel6 «Crpoerue O6Pa3OBaHI/Ie cnop B mpouecce s paGOTHI. Meracropa, 3apOJbIIIEBbI MEIIOK,
Meiio3a. [aMeTorenes y pacTeHuii. PaBJICHHOCTH CHHEPTHIIBI, AHTHTIOJH,

OpraHoB pa3MHO>IieHH’I OmoioTBOpeHHE U pa3BUTHE MHKpPOCIIOpa, TBUIBIIEBOE  3€PHO,

BBICIINX PaCTCHUN) PacCTUTENBHBIX OpTaHHU3MOB. NBOMHOE  OIIOMOTBOPEHHE, POCT,
JBoiiHoe OIUIOJIOTBOPEHUE y MEpHCTEMA,
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Ne Tema ypoka Koa- JJ1eMeHTHI cofepKaHUs Tun ypoka Bua koHTpOIsS OcHoBHBbIE BUABI YUeOHOI Hdara no || laTta mo
n/n BO AeATeJbHOCTH mwiany || gaxkry
4acoB

LBETKOBBIX KaMOuii, epuoibl OHTOTeHe3a
pactennii. OOpa3oBaHUEe W Pa3BUTHE LIBETKOBBIX pacTeHuil.
CEMEHU. XapakTepu3oBaTh 0COOEHHOCTHU
MexaHu3Mbl perysiui OHTOTeHe3a Gecronoro u MOJIOBOTO
Y pacTeHUH U )KUBOTHBIX. pa3MHOKEHUS LBETKOBBIX
Hemonctpanuu pacTeHuil.
[optper: C. I'. HaBamuH. TaGnuisl Brinenars 0COOEHHOCTHU
u CXEMBI: «JIBoiiHOE MIPOTEKAHUS rameToreHes3a y
OIJIONOTBOPEHUE Yy  IIBETKOBBIX LBETKOBBIX pacTeHuil. OnuchIBaTh
pacTeHuit», «CTpoeHue  CeMsH Tpolecc JIBOITHOTO
OIHOIOJBHBIX U JBYAOJbHBIX OIUIONOTBOPEHUS Yy  LIBETKOBBIX
pacteHui», «KWU3HEHHBIH  LWKI pacTeHHH W OOBACHATH  €ro
MOPCKOH KamycTbl», <« JKU3HEHHBIH MIPEUMYIIECTBA 110 CPAaBHEHUIO
OUKIT  MXxay, <OKW3HEHHBIH MK C OIJIOJJOTBOPEHUEM Y CIIOPOBBIX H
ManopoTHUKAY, «KU3HEHHBIN LUK TrOJI0CEMEHHBIX
COCHBI.
JlabopatopHas pabota
«CTpoeHue OpraHoB pPa3MHOXKEHHUS
BBICIINX PACTCHUI»
Tema 11 «I'eHeTHKa — HAYKA 0 HACJIEICTBEHHOCTH M N3MEHYHUBOCTH OPraHU3MOB) (2 yaca)

73 VicTopusi CTaHOBIICHHS 1 |[Mctopusi CTaHOBICHUS W Pa3BUTHS VYpok Texymuii. PackpriBath copepxaHue TEpPMUHOB 25

Da3BUTHS TEHETUKU KaK TCHETHKH Kak HayKu. PaboTel obiemerono0ry | YCTHEII ompoc. |1 NOHATUI: T'€HETHUKA, T'EH.
HAYKH I Menpena, I'. ne Ppuza, T. qecKoii TTvchMeHHEI JleMOHCTpHUPOBATh 3HAHUS UCTOPHUU

Moprana. BO3HUKHOBEHHS T'€HETUKHU.
Ponp oreuecTBeHHBIX yuéHbIX B|| HAPABJICHHOCTH OMpOC: MHA. || anakTepr30BaTh OCHOBHBIE HTAIIbI
pa3BUTUU TeHETUKU. PaboThI 3alaHusd.

H.K. Konwsnosa, H.M. BaBunosa,
A.H. Bbenozepckoro, ..
Kapneuyenko, 10.A. @umumueHko,
H.B. Tumodeesa- Pecosckoro.
Hemonctpanuun ~ Iloprpers:: T
Menpnens, I'. le @pus, T. Mopras,
H. K. Komsnos, H. . Bapunos, A.
H. benoszepckui,

I HO. Kapneuenko, IO. A.
OUINITYEHKO,

H. B. Tumodees-PecoBckuii.

Pa3BUTHUA I'CHCTUKHU KaK HAyKH.
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Ne Tema ypoka Koa- JJ1eMeHTHI cofepKaHUs Tun ypoka Bua koHTpOIsS OcHoBHBbIE BUABI YUeOHOI Hdara no || laTta mo
n/n BO NesITeTbHOCTH mwiany || gaxkry
4acoB
74 (|OCHOBHEIE TIOHITHUS U 1 ||OcHOBHEBIE TeHETUYECKHUE TTOHITHSI U Ypok Texymui. PackpeiBath conep:kaHne TEPMUHOB 25
CHMBOJIBI TeHEeTHKH. CHUMBOJIBL. ["OMoOJIOTHYHbBIE obIeMeToo0ru | BblonHeHHe U IIOHATHUI: HACIIEACTBEHHOCTD,
JIaGopaTopHas paGora XPOMOCOMBI, aJlJIeNIbHbIE T'€HBI, YECKOI 11a6opaTOpHOi HacJeI0BaHNue, U3MEHYNBOCTbD,
Nel7 «JIposocuna Kak NIbTEPHATHBHbIE NPUSHAKY, paGOTHI. TeHOTHII, (PEHOTHII, TEHOM, JIOKYC,
JOMHHAHTHBIH U PEIIeCCUBHBIN HaIIpaBJICHHOCTH XPOMOCOMBI, AJIJIeJIbHBIE TeHBI
00BEKT FeHeTI:IquKHX MpHU3HAK, TOMO3UT0Ta, TeTEPO3UTOTA, (ayutenu), anmbTepHATHBHBIE
HCCIICAOBAHUN» YUCTas JUHUSA, THOPUIBI, TEHOTHIL, MIPU3HAKH, TOMO3HUI0TA,
(enotur. OCHOBHBIE METOIbI TeTepPO3UroTa, TOMUHAHTHBIHA
TeHETHUKH: THOPHIOJIOTHICCKUH, MIPU3HAK, PEIICCCUBHBINA NIPHU3HAK,
LIUTOJIOTUYECKUH, MOJIEKYJIIPHO- yucTas JIUHUSA, THOPUIBIL.
TCHETHYCCKUMN. Ilomb30BaThCS TE€HETHUECKOM
JemoHcTpannu TEPMHUHOJIOTHEN U CUMBOJIUKON JJIsI
Tabmuipl: «MeToIbl TEHETUKI, 3aIHUCH CXEM CKpEIIUBaHUS
«CxeMBbI CKpeIuBaHus.
JlaGoparopHas pabota
«JIpozoduia kak 00BEKT
TEHETUYECKUX HUCCIICIOBAHU
Tema 12 «3akoHoMepHOCTH HacjeacTBeHHOCTH» (10 yacoB)
75 3aKOHOMEPHOCTH 1 |[MonorubpunHoe CKpEIlIMBaHUE. Ypok Texymuid. PackpeiBath copepxkaHue TEPMUHOB 25
HacJIe0BaHUS IlepBriii 3akoH MeHaenss — 3aKoH 0BIIEMETOI0JIOTH BbIOOJHEHKWE || MOHATHIA: MOHOTHOPHIHOE
NPU3HAKOB. €IMHO00Pa3Hs THOPHIOB TIEPBOTO HeCKOI MPAKTHYECKO} |CKPEIIMBAHKE,  YHCTOTA  TaMeT,
MoHorHGpHIHOE TTOKOJICHHUS. UHpaBI/IHO paGOTEL JTOMHUHUPOBaHHE, pacienyieHue
JOMHHUpOBaHus. Bropoit  3akon|| HAIIPaBICHHOCTH MPU3HAKOB.
CKpCIMBAaHHE. Menpena — 3aKkOH pacIICIUICHUA OmnuceiBaTh onbITE I'. Mennens
HpaKTquCKaH paﬁoTa MIPU3HAKOB. 10 M3YYCHUIO HACJICIOBAHUS OJHOM
NeS§ "Uzyuenue LluTonornyeckue OCHOBBI mapel  NMPU3HAKOB Yy  ropoxa
pe3yIbTaTOB MOHOTHOPHTHOTO CKpEIBaHus. IIOCEBHOTO. [IpuBoaUTH
MOHOTUOPHIHOTO I'unoTesa YUCTOTHI TaMeT. (OpMYJIMPOBKH MEPBOTO U BTOPOTO
CKPEILLHBAHHSA Y Hemonctpanuu 3akoHOB . Menzgens (3akoHa
po3OdHITH" [Toptper: I'. Mennens. 5 eanHO00pa3ns THOPHIOB TIEPBOTO
Tabmumpl w cxembl:  «llepBblii © IIOKOJICHHS, 3AaKOH PpacCIUEIIEHUs
76 | [luTomornueckue 1 |lpropoii 3axonbl MeHaemns». Ypoxk Texymuii. NpU3HAKOB) U 00BbACHATE ux|| 26
OCHOBBI O6opynoBanue: MOJIEeTTh WsL|| GIIIEMETOIOIOrH || Y CTHBIN onpoc. |[IMTOIOTHYECKHE OCHOBBL.
MOHOTHOPHIHOTO ueMOHcgpaupm SagOHOB qecKoli [HCEMEHHbLH COCTaBJgITL CXEMBI
CKpCIMBaHHA iiigngE?m H:I PIACD Peprore HAaIMpaBJIEHHOCTH || ONPOC: UHA. MOHOTHDPHAHOTO CKPEIHBAHHA H

pacCIiJICHUA

IIPHU3HAKOB; CB €TOBOM MUWKPOCKOII,

pelaTh TeHETHYeCKHE 3a/add Ha|
MOHOTHOPHTHOE
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Ne Tema ypoka Koa- JJ1eMeHTHI cofepKaHUs Tun ypoka Bua koHTpOIsS OcHoBHBbIE BUABI YUeOHOI Hdara no || laTta mo

n/n BO HesITeILHOCTH mwiany || gakry

4acoB

MUKpOIIpernapar: 3a/IaHuS. CkpeuriBanue

«Jpozodunay.

IIpaktuueckast pabora «M3yueHue

pe3yJIbTAaTOB MOHOTUOPUIHOTO

CKPEIIMBAHUA Y APO30(DIIIED)

77 AHaJIM3HUPYIOLICe 1 ||[Anamusupyromiee CKpEIINBaHHUE. Ypok Texymui. PackpriBath copepxkaHue TEpPMUHOB 26
ckpemuBanue. HeromHoe [TpomexxyTouHBII XapakTep|| oGemeromonory | YCTHSbIH ompoc. |[X TIOHSTHI: aHAIM3HUPYIOIIee
JOMHHHPOBAHHE HacienoBaHus. Paciennenue YECKOI TceMennpi  ||CKPEIIMBAHNE, HEMOHOE

MIPU3HAKOB pu HETIOTHOM TOMUHHPOBaHHE,

JOMHHHPOBAHUH. HaIIpaBJICHHOCTH OHpoc: HHA. KOJIOMHHHPOBaHHE. CocTaBisTh

JeMoHcTparmu 3a/lanus. CXEMBI AHATU3UPYIOIIETO

Tabmutst u CXEMBI: CKpeIIMBaHUs u pemarhb

«AHaTU3UpYIOIIee CKPEIINBAHUC, TCHETHICCKIEe 3a1aun Ha

«Hemnonnoe aHaJIM3UpYIolIee

JOMHHHUPOBAHUE CKpEIIMBaHUE U HETIOIHOE

TOMUHHPOBaHHE

78 ]:[Hrn6ppmHoe 1 ||durubpumHoe CKpEIINBaHUE. Ypok Texymuii. PackpriBath copepxaHue TEPMUHOB 26
CKpeILMBaHueE. Tpetuil 3akoH MeHaens — 3aKoH 00IIEMETOI0JIOTH Beimongenne ||4 TOHATHIA: I[I/IFI/I6pI/IZ[HOS
TMpakTHueckas padoTa HE3aBUCHUMOTO HaCJIeIOBaHUS HeCKOI IpaKTHYecKoi ||CKPeIMBanme, (EHOTHITUYCCK U
Ne6 «MzyueHe MIPU3HAKOB. pPaGOTL. pamuKai.

LluTonornueckue ocHospl|| HAIIPABJICHHOCTH OnuceiBath onbITe . MeHaensa no
pE3yJIbTaToB JUTHOPUIHOTO CKpELIMBaHUS. M3YyYEHUIO HACJIENOBaHMS ABYX Iap
JUrUOPUIHOTO JleMoHCTpaIu MIPU3HAKOB y TOpOXa MOCEBHOTO.
CKpeLIUBaHUs Y IToptper: I'. Mennens. [IpuBOomnTH (hopMyIHPOBKY
;[1:)030(1)1@151» Tabmunpl 1 cxembl: «Tpetuit 3aKoH TpeTbero 3akoHa [. Menaens

Menpensy. = (3akona HE3aBUCUMOT0

79 |Uuromnormyeckue . Ob6opynoBanue: MOJICTh TUTSL Ypox TeK}iHIHH' HACIIEIOBaHUsI ~ TNPU3HAKOB) U 27
OCHOBBI IUTHOPUIHOTO JIEMOHCTpALMH 3aKOHA 00IEeMeTOR0IOTH || Y CTHBII OIIPOC. ||6GpscHsaTh ero  MHTONOrHUCCKHE
CKpCIIMBAHUA HE3aBUCUMOT'O HacJIeJOBaHHUS YecKou [TrucbMeHHBIN  ||ocHOBBL

MPU3HAKOB;, CBETOBOM MMKPOCKOIL; HAIPABJICHHOCTH ompoc: uHj.  |[[IpUMEHSTH MaTeMaTHIeCKUH

MHUKporpenapar «/[pozodunay. 3a1aHus. pacuér c MTOMOTIIBIO

[Ipaktudgeckas paborta (DCHOTHITMYECKOTO  paguKkala W

«U3yuenne pe3yNbTaToB MeToa MEPEMHOKEHHS

IUTHOPHIHOTO  CKPCIIMBAHUSA Y BEPOSITHOCTEH BapHaHTOB

JPO30(HUITBD». pacIeruieHus MIPU3HAKOB V|

MOTOMKOB 10  (eHOTHIy U
TeHOTHILY.
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Ne Tema ypoka Koa- JJ1eMeHTHI cofepKaHUs Tun ypoka Bua koHTpOIsS OcHoBHBbIE BUABI YUeOHOI Hdara no || laTta mo
n/m BO NesITeJIbHOCTH mwiany || dakry
4acoB
CoCTaBIATh CXE€MbI AUTHOPUIHOTO
CKpeIBaHHs u peurath
TCHETHYCCKHE 3a1a9u Ha
MUrHOPUITHOE CKPENHBAHME.
80 CreruieHHoe 1 ||Cuennennoe HacJIeq0BaHUE YpOK Texymuii. PackpsiBath copepxaHue TEPMUHOB 27
HacJeJOBaHHe TIPH3SHAKOB. obmmemerozoory || YcTHL ompoc. (M .
NPU3HAKOB Pabdotrer T. Moprana. CueruieHHOe YECKOI TTchMeHHE  |[TOHATHI: CLIEIIEHHOE
HACJICIOBAHUE TCHOB, HAapPYIICHUE HaCJIeIOBaHUE, HaPYIICHUS
CLEILIEHUS MEXKIY reqamu.|| HAIIPABJICHHOCTH OHpOC: MHA. |0/ ennenus TeHOB, KPOCCHHTOBED,
XpomMocoMHast TEopHs 3a/laHus. pEeKOMOMHALIHS TCHOB,
HACJIEICTBEHHOCTH. TEHETHYECKHE KapThl, MOPTaHHU A,
81 | XpomocomHas Teopust 1 ||JlemoncTpamuu Ypok Tekyuui. IpuBOAUTH bopmyauposku|| 27
HACJIECTBEHHOCTH Hoptper: T. Mopras. 006IIIeMEeTOI0I0TH || Y CTHBIH ompoc. |[3aKOHOB Moprana (3akoHa
Tabmuiel u cxembl: «CrieIuIeHHOE qecKoi [MuchEMeHHbIH  ||CUCTVIEHHOTO HACJE/I0BAaHUs ICHOB
HACJICIOBAHUE MTPU3HAKOB . U 3aKOHAa HAPYIICHHS CICTUICHHS
Yy 1pO30(GHITBI. HanpasICHHOCTH OHpOC. HHIL. MEXIy T€HaMHM) W OOBICHATH HX
OGopynoBaHue: Mozenb I 3a/laHu. LIUTOJIOrUYECKHE OCHOBEI.
JIEMOHCTpAIIN CIICTUICHHOTO [epeuncnaTh OCHOBHBIE
HACJIeJIOBAHUs IPU3HAKOB. MOJIOKEHUSI XPOMOCOMHOM TEOpHH
HACJICJCTBEHHOCTH.
Pemiath reHeTHUECKHE 3aqaud Ha
CIICTUICHHOE HACJICAOBAHHE [CHOB U
HApyUICHHE  CUCIUICHHS  MEKIy
TCHaMH
82 |["emeTuka mosna 1 |Cenetnka moma. XpPOMOCOMHBIN YpOK Texymmii. PackpeiBath copepxaHue TEPMUHOB 28
MEXaHU3M OIpEACICHUA I1oJIa. 06H1€M€TO,Z[0J‘IOFI/I yCTHBH‘/'I OHpOC. U TOHATUHU: aYTOCOMBI, HE)HOBLIG
AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. YecKoii TMuchMenHb  |[XPOMOCOMBI, TOMOTaMeTHBIA - oM,
T'omorameTHBIl U TreTeporaMeTHLIN réTeporaMeTHbLIN I10JI.
noin.  DeHerndeckas  cTpykTypa|| HAIPaBJICHHOCTA OmpoC. MHL.  ||O6pscHaTh XPOMOCOMHBII
MOJIOBBIX xpomocoM. HacnemoBaHue 3ajaHus. MEXaHU3M OINpEJEICHHS MoNa Y
MIPU3HAKOB, CIICTUICHHBIX C MOJIOM. OpraHu3MOB.
JemoHcTpanuu IIpuBoauTh TIPUMEPBI
Tabmuuet u  cxembl: «l eHeTHKA HACJIeI0BaHUS MPU3HAKOB,
oJay, CIIETUIEHHBIX C MOJIOM.

«Kapuotun uwenoseka», «Kapuorun
npozoduinel», «KaproTun nTusn.

CoCTaBIATh CXEMBI CKpCUIUBaHUA U
peliaTb TCHCTHYCCKHUE 3aJadd Ha
HaCJICAOBAHUC IIPU3HAKOB,
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Ne Tema ypoka Koa- JJ1eMeHTHI cofepKaHUs Tun ypoka Bua koHTpOIsS OcHoBHBbIE BUABI YUeOHOI Hdara no || laTta mo
n/n BO AeATeJbHOCTH mwiany || gaxkry
4acoB

CUEIUICHHBIX C TMOoJIoM. [IpuBOIUTH

IIpUMEpPBI FeHETUYECKUX

3aboneBaHUN U 1e(EeKTOB

Yy  OpraHu3MoOB, CBS3aHHBIX C

IIOJIOBBIMU

XPOMOCOMAaMH.

83 |[eHOTHII Kak IIE€JIOCTHAS 1 |leHoTMn Kak II€JIOCTHAs CHCTEMA. Ypok Texymruid. PackpriBath copepxkaHne TEpPMUHOB 28

cHucTeMa aneﬁOTponmI ~  MHOXECTBEHHOE| oG 1iepeTomos0rH || YCTHBIH onpoc. |[H MIOHATHH: MHOECTBEHHOE
JeiicTBue TeHa. MHO)KéCTBE!HHLII/I - IychMeHHEi  |[ACHCTBHE TeHa (mnetioTpons),
AJJIeNIU3M. Bsaumogeiictue KOMIUIEMEHTapHOCTb, 3MHCTA3,
HeaJUIeJbHBIX TEHOB. HalpaBJICHHOCTH Ompoc: UHA. o mumepus.
KommiemeHTapHOCTB. Dnucras. 3a/lanus. Onpenenarts (hopMeI
[Honmumepusi. B3aUMOJEUCTBUS  aJUIENbHBIX U

84 |[eneTrueckuii KOHTPOIb | 1 |CeHermueckuii KOHTpONb pasBUTHSA Ypok Texkymuii. HeaJTeTbHBIX TCHOB. 28
pa3BUTHS PACTEHUIA, pacTeHHil, JKHBOTHBIX H 4ENOBEKA, 4| oGrieMeTo 1010 || Y CTHBIH onpoc. |[IpuBoxuTs MIpUMEPHI
SKHBOTHEIX M YeIOBEKa TaKKe (pM3UOTOTHIECKUX YecKoi [IMcEMeHHBIH  |[[PICHOTPOITHOTO ASHCTBHS TCHOB.

MIPOLIECCOB, MOBEICHUs u . Pemmatp reneTnueckue 3a1a4un
KOTHUTHUBHBIX ynkunit.|| HAIPABICHHOCTH || OTIPOC MHIL ) - pop o neficTBie HeamembHbIx
I'enetuyeckue MeXaHU3MBI 3aaHus. reHoB
CUMOMOTEHe3a, MeXaHU3MbI
B3auMOJEHCTBUA «XO35IMH —|
MapasuT» U «XO3IUH — MAKPOOHOMY.
['enernueckue acmneKkTbl KOHTPOJS U
U3MEHEHUS HaCJE/ICTBEHHOMN
nH(pOpMAIMK B TIOKOJICHHUSAX KIIETOK
U OPraHU3MOB.
JemoHncTpanuu
Ta0aurs! u CXEMBI:
«MHOeCTBEHHBIH aIlJIeTu3M»;
«BzanmozeiicTBIE T€HOBY
Tema 13. «3akoHOMEpPHOCTH U3MEHYHBOCTH (6 YacoB)

85 ||[I3sMeHUYMBOCTEL 1 ||B3aumopneiicTBHE TeHOTHIIA U CPEIIBI ypOK Texymuii. PackpriBath cogepxaHue TEPMUHOB 29
TIPU3HAKOB. BHIbI pu popmupoBanum PpeHoTHIa. obmeMeTooI0rH || YCTHBI ompoc. [[H MOHATHUH: W3MEHYHUBOCTD,
HIMEHUMBOCTH N3MeHYMBOCTh IPU3HAKOB. YeCKOI TuceMennEi  |[FEHACTICACTBEHHAT  H3MEHIHBOCTD,

KauecTBeHHbIE M KOJIMYECTBEHHBIE HaCJIeICTBEHHAs! U3MEHUUBOCTb.
npu3Haku. Buael wu3menunBocty:|| HAIIPABICHHOCTH OmpOC: MHA. ||\ CpapuuBaTh  HEHACHCACTBCHHYIO
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Ne Tema ypoka Koa- JJ1eMeHTHI cofepKaHUs Tun ypoka Bua koHTpOIsS OcHoBHBbIE BUABI YUeOHOI Hdara no || laTta mo
n/m BO AeATeJbHOCTH mwiany || gaxkry
4acoB

HEHAaclleICTBEHHAas u 3a/IaHuS. W3MEHYHMBOCTh C HACJEeICTBEHHOM.

HacleACTBeHHas. JleMoHCcTpau [IpuBoauTh TIPUMEPHI

Tabmunst u  cxembl:  «Bunsl KAaueCTBEHHBIX M KOJIMYECTBEHHBIX

HU3MEHYHBOCTHY. MIPU3HAKOB OpPraHU3MOB,

O6opynoBaHnue: JKUBBIE u TIPOSIBIICHUA

repOapHbIe IK3EMIUIIPEI KOMHATHBIX Yy OpraHU3MOB HEHACJIEICTBEHHON U

pactennii; pucyHku (dororpadun) HACJIEJICTBEHHON N3MEHYHBOCTH

YKUBOTHBIX

c Ppa3IMYHBIMU BUJAMU

W3MEHYUBOCTH

86 (Mo I[I/I(l)I/IKauI/IOHHa}I 1 |[MoauduxanroHHas H3MEHYUBOCTb. yp()K TeKyHlI/IP'I. PackpeiBath copepxkaHue TEPMUHOB 29

M3MEHUHBOCTH Pone cpempi B (hopMupoBaHHH 06IIeMeTo010rH || YCTHBIH ompoc. | TOHATHL: MOIU(UKAITHOHHAS,
MOAU(UKALMOHHON H3MEHYUBOCTH. N o |lunm €HOTUIINYECKas
AnguKar qeckoii IInceMeHHBIN b ’
Hopwma peakiuu npusHaka. ) W3MEHYHBOCTD, BapHaHTa,
BapuannoHHsrit pan || HalIpaBJICHHOCTH OHPOC: MHA. | \pa hpanionnbIil psijl, BAPHALHOHHAS
BapHaIMOHHAS KpHBast (B. 3a/laHus. KpHBasi, HOpMa
Woranucen). CoiicTBa peaxiuy npu3Haka, Moau(uKaum.

87 ||BapuartiOHHBIH psiI 1 1 ||MomupuKalMOHHON H3MEHYMBOCTH. Ypok Tekyuui. XapakTepu3oBaTh cBoiictal| 29
BapUallMOHHAs KpUBasl. Hemoncrparnu 00mEeMeTo1010rH || BBINONIHEHNE  |IMOANGDUKALMOHHOH H3MEHYHBOCTH.
JlaGopatopHas paGoTa Tabmuibr 1 CXEMBI: YecKOi 1abopaToOpHON IToka3biBaThH posb YCIOBUH
Nel8 «VccienoBanne «Mopaupukannonnas paBoTHL. BHEIIHEH cpelbl B  Pa3BUTHH

N HU3MEHYUBOCTbHY. O6opynosanue:|| HAPABICHHOCTH MOIU(PHUKAITUOHHON H3MEHUYHUBOCTH

3aKOHOMCPHOCTCH . KUBBIE U TepOapHbIe JK3EMIUBIPHI Y OPraHU3MOB.
MO (HUKAINOHHON KOMHATHBIX PaCTEHHIA; CTpouTh BapUALMOHHBIE PSBl M
U3MCHYHMBOCTH. pucyHKH ((oTorpadun) >KUBOTHBIX C rpagyKk KpUBOH HOPMBI pEaKIMH
[TocTtpoenue pUMepamMu MO (PUKAITOHHOIA MIPU3HAKOB y pa3IMYHbIX|
BapHallMOHHOTO psiia 1 HU3MEHYUBOCTH. OpraHnu3MoB.
BapHAIlMOHHOM KPUBOII» Jlaboparopras paboTa .

«HccnenoBanue  3aKOHOMEPHOCTEH

MOJU(DUKAITMOHHON H3MEHYHBOCTH.

[TocTpoenune BapraliMOHHOTO psiga 1

BapHallOHHON KPUBOI.

88 |FemoTunuueckas 1 |leHoTunuyeckas U3MEHYHUBOCTb. Ypoxk Texymuii. PackpriBaTh conepxaHue TEPMUHOB 30
W3MEHUYHBOCTD. CoiicTBa TeHOTUITNYECKON obIeMeTonoIoru | YCTHbIit ompoc. |1 MOHATHH: KOMOWHATHBHAS
KoMGHHATHBHAS U3MEHYMBOCTH. Bunesr HeCKOI TuchMeRuEi  |[A3MEHUHBOCTD, MyTaIMOHHAs

TeHOTUITHYECKOM HW3MEHYUBOCTH: W3MEHYHBOCTD, KOMOWHAITUH,
HU3MCHYHNBOCTH OIIpOC: UHA.
KOMOWHATHUBHAS, MyTAllHOHHASL. MYTal{H. XapakTepu30BaTh
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Ne Tema ypoka Koa- JJ1eMeHTHI cofepKaHUs Tun ypoka Bua koHTpOIsS OcHoBHBbIE BUABI YUeOHOI Hdara no || laTta mo
n/n BO HesITeILHOCTH mwiany || gakry
4acoB
Kombunarusnas M3MECHYHMBOCTD. || HAIPaBJICHHOCTH 3a/IaHuS. CBOiicTBa TeHOTUITMYECKON
Metio3 1 MOIOBO# TPOIIECC — OCHOBA N3MEHYUBOCTH.
KOMOWHATUBHON M3MEHYHUBOCTH. OnucelBaTh MeH03 U TOJOBOM
Ponp KOMOWHATHBHOM MPOLIECC KAK OCHOBY IMPOSBIICHUSA Y
HW3MEHYNBOCTH B CO3JTaHUU OpTraHN3MOB KOMOMHATHBHOM
TCHETHYECKOTO  pa3HooOpa3us B U3MEHYUBOCTH.
npejenax OAHOTO BUJA. ITokaspiBaTh  Ha  KOHKPETHBIX
Hemonctpanuu nmpuMepax pojb KOMOWHATHBHOM
Tabmuirst u CXEMBI: U3MEHYNBOCTH
«KoMOWHaTUBHAS ~ M3MEHYHUBOCTHY, B CO3/IaHUU TeHETUYECKOTO
«Meiiosy, pasHOOOpa3ust ~ OpPraHM3MOB B
«OTMII0I0TBOPEHHEY. mpenenax OXHOTO BHIA.
CpaBHUBATh T€HOTHUITHYECKYIO
HU3MEHYHBOCTD c
MO (UKAITHOHHOM.

89 MyTaroHHast 1 |[MyrauuoHHas U3MEHYHBOCTb. BHabl Ypok Texymuii. PackpriBath copepxaHue TEPMUHOB 30
M3MEHYMBOCTD. MyTallMi: TEeHHbIE, XPOMOCOMHEIE, obmeMeroooru || BblnonHenue |[H TTOHSTHIA: MyTaluH,
TMpakTHueckas padoTa reHoMHbIe. CTIOHTaHHbIE U 4eCKOI PAKTHYECKOil |XPOMOCOMHbIE MEPeCTPOKU
Ne7 «MyTari y WHyIIAPOBAHHBIC MyTaIiH. pPaGOTHL. (abepparun),

SnepHple W uuTOILIa3MaTHueckue|| HAIIPABICHHOCTH MIOJIMILION U, AHEYIUIOUIHS,
I[pO30(1)I/IHI)I (Ha TOTOBBIX MyTaluu. MYTAaHT, MyTarcHbl.
MHKPOIIPENapaTax)» ComaTtrnueckne ¥ TOIOBBIE MYTAIVH. [IpuBOAMTE IIPUMEPHI  MYyTalHUM,
90 (3axoHOMepHOCTH 1 ||[Ipu4vrHBI BOSHUKHOBEHUS MY TAIIHA. Ypok TeKyIHi. BCTPEYAIOIINXCS y pas3HBIX 30
MYTaLHOHHOTO MyTareHsl 4 UX BIUSHHE o6memeroxonoru || YerHbIi onpoc. OPraHU3MOB.
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH N . |[KimaccupumupoBaTh MyTanuu IO

mporecca. JMureneTHia MyTallMOHHOTO ~ HPOIIECCA.  3aKOH 1ECKOU ITucbMeHHbIiH Pa3HBIM OCHOBAHMSIM.

1 SITATCHOMHUKA TOMOJIOTHYECKHX PSJIOB HAIpaBJICHHOCTU ONpoC: HHA.  PaznmuyaTh  Ha  M300PAKCHHAX
B HAacJEICTBEHHONM W3MEHYMBOCTH 3a7aHusl. (cxemax, TabIUIIax) TEHHBIE
(H.A. Bagsuios). Buesnepnas MyTalliH, XPOMOCOMHEIE
U3MEHYNBOCTh U HACJICACTBCHHOCTbD. HepeCTpOﬁKH Ppa3HbIX BUIOB:
OnUreHeTHKa 1 SIIUTCHOMUKA, nenenuu, JNYIUIAKALUY,
POJb AIHUTCHETHYECKUX (PAKTOPOB B TPaHCIIOKALINH, HWHBEPCHU;
HACJICIOBAHUM W  W3MCHYHBOCTH TCHOMHBIC MYTAIlHH.
(EHOTUITHYECKUX TPHU3HAKOB CpaBHuBaTh MEXIy coboit
Y OpraHU3MOB. MYTaIli{ Pa3HBIX BUJIOB.
[emoHCcTpanumn XapakTepnu3oBaTh CBONCTBA
Iloprpersr: I'. Jle ®pus, B. MyTalUOHHOU U3MEHUYUBOCTH.
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Ne Tema ypoka Koa- JJ1eMeHTHI cofepKaHUs Tun ypoka Bua koHTpOIsS OcHoBHBbIE BUABI YUeOHOI Hdara no || laTta mo
n/n BO AeATeJbHOCTH mwiany || gaxkry
4acoB

Horanncen, H. . BaBuios. Ha3piBaTh  IpUYMHBI ~ MyTaluUM,

Tabmuier u cxemsl: «[ eHeTHyeckue BBIABIIATh HCTOYHHKH (HAKTOPOB-

3a0o0neBaHusl  4eloBeKay, «Buusl MYyTareHOB B OKpY’Kalollel cpene

MyTaLU». (KOCBEHHO).

Ob6opynoBanue: JKHBEIC 17§ [TpuBOIUTE QOPMYITHPOBKY 3aKOHA

repOapHbIe IK3EMIUIIPEI KOMHATHBIX TOMOJIOTHIECKUX psiIoB u

pactennii; pucyHku (dororpadun) HACJIEJICTBEHHON N3MEHYHBOCTH

YKUBOTHBIX H. U. BaBunoBa u 00OCHOBBIBATbH

C pa3NIUYHBIMHU BUIAMHU €ro 3HAUCHHWE I  IPaKTHKH

W3MEHYHBOCTH. [MpakTrueckas CeJIbCKOTO XO35HCTBA.

pabota

«Mytanmn 'y apo3oduiabl  (Ha

TOTOBBIX MUKPOITPENapaTax)»

Tema 14. «I'eHeTnka yejioBeKka» (3 yaca)

91 |["eHeTHKA YEJIOBEKA. 1 |[KapuoTtun YyeJoBeKa. Ypok Tekymuii. PackpeiBath copepxkaHue TEPMUHOB 31
IpakTHueckas pa6ora MexyHapoaHas POTPamMMa|| oG riepeTonosory | BbIIONHeHHE |1 MOHATUIN: CEKBEHUPOBAHHUE, KapTa
Ne8 «CocTapicHNe U WCCIICIOBAHUS TeHOMa YeIIOBEKa. HeCKOI IPAKTHYECKOil |[XPOMOCOMEL npobaH,
AHATH3 POJIOCIIOBHOIY MeTtosl W3yYeHUs TeHETHKH pPaGOTEL HACJIe/ICTBCHHBIE 00s1e3HH

YyeJIoBeKa: rereajornyeckuii,|| HAlIPaBJICHHOCTH (MOHOTEHHBIE, [IOJINTEHHBIE,
ONMM3HELOBEIM, IMTOTCHETHYECKHH, TeHHBIE, XPOMOCOMHBIE), MEIHKO-

92 ||MeTo bl MEIUITUHCKOM 1 ||monmymnsumonHo-cTaTHCTHYECKHIA, Ypok Texymmii. TeHETHYECKOe KOHCYJIBTHPOBAHUE, 31

TEeHETUKU MOJ'IeKyJ'IHpHO'FCHCTHHCCKHﬁ. 06HI€M€TOHO.HOFI/I VY CTHBIU ompoc. J0pOo10Bast JUarHoCcTuka,
CoBpemMeHHoe orpenesieHue qecKoii IMuchMeHHb  |[AMHAOLCHTES. [epeuncnats
TCHOTHUTIA: MOJTHOTEHOMHOE . 0COOCHHOCTH W3YYEHHUS TCHETHKH
CEeKBEHHMPOBAHHUE, TeHOTUMMpoBanue,|| HAIIPaBJICHHOCTH OmpoC: MHA. |\ o oBeKa B METOIBI MEIUIHHCKOI
B TOM 4HCIIE 3a/laHus. IEHETHKU.
c ITOMOIILIO ITI[P-ananu3a. XapakTepuzoBaTh METOE]

93 |3HaueHne MEIUITMHCKOM 1 ||Hacnencrenusie 3a00JIeBaHMs Ypox Tekyuuii. W3ydeHus  TeHeTUKHM  uenoBeka| 31
TCHETUKU B 4esioBeKa. ['eHHbIE ¥ XPOMOCOMHBIE|| 0OIIIEMETO0JIOTH || Y CTHBIH Ompoc. ([(TeHeanornyeckuii, OIM3HEOBbIN,
NPEIOTBPANICHUU U Oone3Hu HesoBeKa. Bbone3nu HecKOl [TycEMeHHBIH unToreHeanE:CKHﬁ, MOJICKYJIIPHO-
TCUCHHM TeHETHUECKUX C HACTICICTBEHHOMN HADABICHHOCTH OTPOC: HHIIL. TCeHETUYCCKHH, }

o [IPEPAcIIONIOKEHHOCThIO. 3HAUEHHUE p MOITYJISIITMOHHO-CTaTHCTHUECKHH).
3200JI€BaHNI YEITOBEKA y 3a1aHmMs.
MEIULMHCKON reHeTHKH OnuceiBaTh  LeNM, 3aladd U
B IpEAOTBPALICHUH U JICUYECHHUH TOCTUKECHHUS MEXIyHapOIHOU
TEHETHYECKUX 3a001eBaHM nporpaMmbl  «['eHOM  yenoBekay.
YeJloBeKa. Paznmyate Ha — H300paXKeHUSX
Mennko-reHeTHIeCKOe (cxemax, Ta0nuIax) KapThbl
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n/n BO NesITeTbHOCTH mwiany || gaxkry
4acoB
KOHCYyJbTHpoBaHue. CTBOJIOBbIE XpOMOCOM (reneTnueckue,
KIeTKkd. [loHSATHE «TeHEeTHYECKOTOo ¢dusnyeckue,
rpy3an. OTtuveckue ACIIEKTHI CUKBEHCOBBIC). ONMUCHIBATH METO/IBI
HCCIIEIOBAaHUHN B 00JIACTH COBPEMEHHOT0 ornpeaeeHus
pEeIaKTHPOBAHUS reHoma u TCHOTHIIA OpraHu3Ma:
CTBOJIOBBIX KJICTOK. MOJTHOTEHOMHOE ~ CEKBECHHPOBAHUE,
I'eneTnueckue (hakTopsl TeHOTUIIUPOBAHUE, B TOM YHCIIE
MHOBBIIIIEHHON YyBCTBUTEIILHOCTH ¢ momorsro [111P-anamm3za.
YeIoBeKa XapakTepu3oBaTh HacleICTBEHHbBIC
K (u3uyeckoMy U XHMHUYECKOMY 3a00neBaHuA YenoBeKa u
3arpsS3HCHHUI0 OKPYIXKAIOIIEH Cpelbl. 3a00JIeBaHMs ¢ HACIIEICTBEHHON
['eneTnueckas MIPEIPACIIONIOKEHHOCTHIO.
MPePacoio)KEHHOCTh YeoBeKa K CpaBHUBAThH TCHHBIE,
MATOJIOTHSIM. XpOMOCOMHBIE OO0JIE3HU YeoBeKa U
JleMoHCTparu 00JIe3HU
Tabmunslr u  cxembl:  «KapuoTtun c HaCJEeICTBEHHOMN
YyenoBekay, «MeTonbl — H3y4YeHHS MIPEPACIIONOKEHHOCTHIO.
TCHETUKH YEIIOBEKAY, YcTaHaBIMBaTh B3aHUMOCBSI3b
«"eneTnyeckue 3a00JeBaHUS MEXITy HACIIeJICTBEHHBIMH
YeIOBEeKay. 3a00JICBaHUSIMM  YEJIOBEKA U HX
[IpakTrueckas pabota TE€HETUYECKOU OCHOBOH.
«Cocrapiienue u aHanm3 OO0OCHOBBIBATh 3HAYEHHUE MEIUKO-
POJIOCTIOBHOIY. TeHETUYECKOTO KOHCYJIbTUPOBAHUS
B TPCIOTBpAIICHUH U JICUCHUH
HACJICJICTBCHHBIX 3a00JICBaHUI
YelOBeKa.
Tema 15. «Cesiexkuusi opranusMon» (4 yaca)

94 (|(OCHOBHEBIE TTOHITUS 1 ||domecTuxarus u CEJIEKIIUS. YpOK Texkymuii. PackpbiBath cozep KaHue 32
CEJIEKIIUHU. 3apO>K,Z[GHI/Ie CCIICKIIMH u 06H1€M6TO,Z[0JIOFI/I Brimmosiaenue OCHOBHBIX MOHSATHH: CCJICKIHA,
JIaGopaTopHas paGora JOMECTHKALMH. VYyenue H.N. YeCKOI 11abopaTOpHOH  ||1OMECTHKAIIHS, MIPUMUTHBHAS
Nol19 «I/I3yquI/Ie COpTOR Basumosa 0 Hentpax pa6OTBI. CEJIEKIIMS,

. MPOUCXOMKICHHUS © MHOT000pa3us HalpaBJICHHOCTH KOMOWHATHBHAS CEJICKIUS, COPT,
KyJIbTYPHBIX PACTCHHUHN 1 KYJIBTYPHBIX pacTeHuil. Pornn opoJa, MTaMM.
nopoa A0OMamHuX CeIEKLUMM B  CO3JaHHH  COPTOB IlepeynciaTh  OCHOBHBIE — JTAllb
JKMBOTHBIX) pacTeHuil U nopoy, )KUBOTHBIX. CopT, pa3BUTHs CEJIEKIIMM KaK IIpoLecca u
opo/jia, MTaMM. HayKH.
3aKOH TOMOJIOTHYECKUX PSJIOB XapaktepnuzoBath coziep KaHue
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4acoB
B HACIEACTBEHHOW HW3MEHYMBOCTH yuenus H. U. BasuoBa o LlenTpax
H.1. BaBunoBa, ero 3HadeHHe IJIs MIPOUCXOXKICHHS W MHOT000pasus
CEJICKLIMOHHOM paboTHI. KYJIbTYPHBIX PaCTCHHH.
JemoHncTpanuu IToka3bIBaTh LenTpsl
[Moptpetsr: H. Y. BaBurnos, MIPOUCXOXKICHHS W MHOT000pasus
N. B. Muuypumn, I'. I. Kapneuenko, KYJIBTYpHBIX pacTeHuil u lleHTpbI
I1. I1I. JIykesnenko, b. JI. Acraypos. JIOMECTUKALIMY TOMAIIHUX
Tabmumer  w cxemsl:  «LleHTpEHI JKUBOTHBIX  Ha  KapTe  MHupa,
MPOMCXOKICHUS K MHOT000pa3ust CBA3BIBaTh MX MECTOIIOJIOKEHHE C
KyJIbTYPHBIX pacTeHUi», «3aKoH odaramu BO3HUKHOBEHHS
TOMOJIOTUYECKUX PSAIOB IPEBHEUIINX [IMBUIN3ALIMIM.
B HACJIEJICTBEHHOU N3MEHYUBOCTH. CpaBHUBaTh COPT, NOPOLY, LITAMM
JlabopatopHas pabota C BUJIaMU-POJIMYAMHU.
«M3yueHne COpPTOB  KYJBTYPHBIX OO6OCHOBBIBaTh 3HAYEHHE 3aKOHA
pacTeHUH W TOpoJ  JOMAIHUX| TOMOJIOTHYECKUX pAnoB B
KUBOTHBIX). HACJICJICTBEHHON N3MEHYHBOCTH
H. 1. BaBuioBa mjis celneKIMOHHOMN
paboTHL.
OnucsIBaTh NEPCIEKTUBBI
TOMECTUKAIIMK W CO3JaHHE HOBBIX
COPTOB  KYJNbTYpHBIX  PpacTEeHUH,
MOpoJ JAOMAIlHUX JKUBOTHBIX H
mTaMMOB
MHUKpOOPraHU3MOB.

95 (MeToabI CeNEKITMOHHOMN 1 |[Merombl CeNeKIMOHHOW PadOTHI. Ypok Texyuruid. PackpriBaTh cofiepxkaHne TEPMHUHOB 32
pa6otsl. JlabopaTopHas HckyccTBeHHBIM v0T6op: MAaCCOBBIA U obiemMeTooI0ry | BblmonHenue |4 TTOHSITHIA: UCKYCCTBEHHBIH OTOOD,
paGora Ne20 «3yuenne HH/IBU Ty aJTHHBIH. Oransl qecKoii naboparopHoii ||IPOU3BOUTENH, SKCTEPEED,

METOIOB CeNleK LU KOMOHMHAIIMOHHOM CeneKLH. paGOTBL OJIM3KOPOJICTBEHHOE CKpEIINBaHUE,
8 HcnpITanue mpou3BOANTENCH HaIIpaBJICHHOCTH WJIA MHOPUINHT, HEPOACTBEHHOE
PACTCHUI o MoToMcTBY. OTOOp 1O TEHOTHUILY CKpeIIMBaHNe, WM ayTOpHUIWHT,

96 JIOCTHOKEHHS CeIIEKIUN 1 |lc mnomomplo omeHkn —(eHoTHIA yp0K Texymuii. qucTas JIUHYS, reTepo3uc 32
pACTEHHiT U JKUBOTHBIX. MTOTOMCTBA U OTOOP IO TCHOTHUILY obImeMeTonoork | BolnonHeHne (ruOpugHass  cwia), T'CHOMHOE
IpakTHueckas pa6oTa ¢ NOMOIIbIO  aHamM3a JHK. qecKoil PAaKTHYEeCKOj |[PEAAKTHPOBAHHE,

Ne9 «TIpuBHBKa UckyccTBeHHBIH l\iIJYTaFeHe?, Kax paGOTHI. HCKYCCTBEHHBIN MyTareHes,
~ METOJ CENICKIIMOHHOH PaOOTHI. HalIpaBJICHHOCTH (aKTOPbI- MyTareHbl, MOTUILIOU/IEL,
pPacTCHUM» PampanoHHBII W = XUMHYECKHUI OTHanéHHas ruOpUIU3aLHs,

97 CoxpaHeHI/Ie, U3y4YeHUE U 1 |[MyTareHe3 Kak MCTOUYHHUK MyTalui y ypOK Texymmii. CCKBCHHMPOBAHHE. 33
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4acoB
HUCIOJIb30BAHUE KYJIETYPHBIX (JOPM OpraHu3MOB. 00111eMETOA0JIOTH || Y CTHBIHM onpoc. ||XapakTepu3oBarh OCHOBHBIE
IeHETHUECKUX PECyPCOB Hcnons3oBanue T€HOMHOTO qeCKOii [IucEMeHHBI |[METOABI  CENEKIMH PACTEHUH H
pPEAaKTUPOBAHUSI U METOJIOB . JKUBOTHBIX: HCKYCCTBEHHBIH OTOOpD
OIPOC: UHA.
pPEKOMOMHAHTHBIX JIHK s HalpasJICHHOCTH p Y THOPHIH3ALIHUIO.
MOJYYEHHUs] HWCXOJHOTO MaTepuana 3alaHus. CpaBHUBaTH MacCOBBIN
JUIS CEJEeKLMH. HCKYCCTBEHHBIN otbop c

[Tony4yeHune nonumIONI0B.
Buyrtpusunosas THOPUAN3AIINSL.
Bbin3koponcTBeHHOE CKpeluBaHue,
win  uHOpunuHr. HepoacTBeHHOe
CKpeIINBaHNe, W Ay TOPHIHHT.
l'etepo3uc ®w  ero  NOPUYUHEL

Hcnonb3oBaHue reteposuca B
cenexkumu. OTnanéHHas
THOPHUIN3AITHS. IIpeononenue

OecIyIofusl MEeXBUAOBBIX THOPHUIOB.
JlocTikeHusl celeKuM pacTeHU |
YKUBOTHBIX. «3€II€HAST PEBOIIOIIHS.

Coxpanenue u M3y4eHue
TCHETHYECKUX pecypcoB
KyJbTYPHBIX PAcT€HUM M HX IJUKUX
ponuueld And  co3JaHMA  HOBBIX
COPTOB U THOPUIOB

CEJIbCKOXO3AUCTBEHHBIX  KYJBTYP.
H3yuenue, COXpaHECHHUE u
yIpaBJICHHE TeHETUYECKUMU

pecypcaMu  CelIbCKOXO035IMCTBEHHBIX
¥ TIPOMBICIIOBBIX JKMBOTHBIX B IIETISIX
YIy4IIEHHs  CYLIECTBYIOIIMX |
CO3JaHUsI HOBBIX TOPOJ, JUHUM H
KpOCCOB, B  TOM  4YHCIE C
MIPUMEHEHUEM COBPEMEHHBIX
METOZIOB HAYYHBIX HCCIIEIOBAaHUMH,
MEePEIOBbIX UAECH M MEPCHEKTUBHBIX
TEXHOJIOTHIA.

JemoHcTpanuu

IToptpetsi: H. . BaBuios,

WHIUBUIYaTbHBIM, TTOKAa3bIBATh UX
3HAUCHHE JJIS CEJICKITIH
KYJIBTYPHBIX pacTeHuit u
TOMAIITHUX JKABOTHBIX.

[TprBOOUTE KOHKPETHBIC MPUMEPHI
OTIAJIEHHON THOpUIN3AT B
CEIIEKIIHH.
OrnuckIBaTh
Kaprieuenko
Oecroaust
MEKBHUIOBBIX THOPHUJIOB.

Pasmuuate Ha ~ HM300paKEHHUAX
(cxemax, TaOnMIAX) Y OTACIBHBIX
npecTaBUTeNei KOHKPETHOTO
copTa ¥ TOPOABI XO3IUCTBEHHO
[ICHHBIC TIPH3HAKH, HEOOXOIMMEIE

OTIBIT T. .
M0  MPEOIOICHHIO

YETIOBEKY.
XapakTepru30BaTh POJIb CEICKIMN
B obecneyeHny

MIPOJIOBOJIECTBEHHON 0€30MacHOCTH
YeJI0BEYECTBA.
[TprBOIUTE KOHKPETHBIC MPUMEPHI

JIOCTHIKCHU I CEICKIIUHN
KYJIBTYPHBIX pacTeHuit Hu
JIOMAIITHUX JKUBOTHBIX

B Poccum.
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n/n

Tema ypoka

KoJ-
BO
4acoB

JJIeMeHThbI CoaACpKaHusA

Tun ypoka

Bua koHTpOIsS

OcHoBHBbIE BUABI YUeOHOI
JeATeJILHOCTH

Jara mo
IUIaHY

Jdara mo
daxry

H. B. Muuypus, I'. 1. Kapneuenxo,
H. Bopmnoyr, /1. K. benses.

Tabaumer u  cxembl:  «MeToabl
CEJICKLIUN, «Otnanéunas
THOPUAN3AIIIY, «MyTarenes».
JlaGoparopHas pabota
«M3yyeHue  MeTOIOB
pacTeHUI»
[IpakTrueckas padoTta
«IIpuBuBKa pacTeHU». DKCKypcus
«OCHOBHBIE METOMBI U JOCTHXKEHUS
CEJICKIINU PACTEHUH U JKUBOTHBIX (HA|
CEJICKI[MOHHYIO CTaHIIHIO,
IIJIEMEHHYIO bepmy,
COpPTOUCHBITATENbHBIN YUaCTOK,

B TEIJIMYHOE XO35HCTBO,

B J1a0OpaTopHI0 arpoyHHBEPCUTETa
WU HAYYHOTO IIEHTPA)».

CCJICKIIMH

Tema 16. «buorexnoJio

' 1 CHHTETHYECKa

s1 Ouostorusi» (4 yaca)

98

broTrexHoorus Kax
HayKa U OTpacib
MIPOU3BO/ICTBA.
IIpakTnyeckas padora
Nel0 «Mzyuenue
00BEKTOB
OHMOTEXHOJIOTHH

OOBEKTEI, UCTIONB3yEMBIE

B OHOTEXHOJIOTHH, — KJICTOYHBIE U
TKAHEBBIE KYJIbTYPHI,
MUKPOOPraHU3MBI,
XapaKTepUCTHUKA.
OHOTEXHOJIOTHS:
MIOJIyYeHHE
KHCJIOMOJIOUHBIX MPOAYKTOB,
BHUHOZIETIHE. MUKPOOHOIOTHYIECKU
cuHTe3. OOBEKTHI
MHUKPOOHOJIOTHYECKUX TEXHOJIOTHIl.
[IpomsBoacTBo Oenka, aMUHOKHUCIIOT
Y BUTAMHHOB.

JemoHCcTpanumn

Tabmuist u CXEMBI:
«Hcnonp30BaHNEe MUKPOOPraHU3MOB
B [IPOMBILIEHHOM IPOU3BOJCTBEY.

170:4
TpagumonHnas
xJe00IeueHue,

00IIEMETOI0JIOTH

HAIpaBJICHHOCTHU

JlaboparopHas paboTa

Ypok

YeCcKOi

Texywmuii.
Brinonanenue
MPaKTUYECKOU
padoTHL.

PackpeiBaTh copepkanne TEPMUHOB
U TIOHATHA: OMOTEXHOIIOTHS,
TPaIUIUOHHAS OMOTEXHOJIOTHS,
MUKPOOHOTIOTUIECKU CHHTE3,
MHUKPOOHOJIOTHIECKasT TEXHOJIOTHSL.
[epeuncnath HAIPaBJICHUS
OMOTEXHOJIOTHH; IEJId ¥ 3aJ]auH,
CTOSIIUE Tepes OMOTEXHOJOTHEH.
XapakTepu3oBaTb 00BEKTHI,
HCTIONb3yeMble B OMOTEXHOJIOTHH, —
KJICTOYHBIC U TKAHEBBIC KYIBTYPEHI,
MHUKPOOPTaHU3MBI.

OnuchIBaTH OCHOBHBIC METOIBI
TPAJUIUOHHONH OWOTEXHOJOTUU WU
TOCTIDKEHHST MUKPOOHOJIOTHYECKOH]
TEXHOJIOTHH.
OO060CHOBBIBATH
OMOTEXHOJIOTUH

3HAYCHUC

33
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Ne Tema ypoka Koa- JJ1eMeHTHI cofepKaHUs Tun ypoka Bua koHTpOIsS OcHoBHBbIE BUABI YUeOHOI Hdara no || laTta mo
n/n BO JeSITeIbHOCTH mwiany || gaxkry
JacoB

«M3yuenue 00BCKTOB LTS CEbCKOXO03MCTBEHHOTO

OMOTEXHOJIOT . MIPOU3BOJICTBA.

IIpaktuueckas padora

«ITonyuenune MOJIOYHOKHCIIBIX

MIPOJYKTOBY.

Oxckypeus «buorexHomorus —

Ba)KHeHIIasi MPOU3BOJUTEIIbHAS CUIIA

COBPEMEHHOCTH (Ha

OMOTEXHOJOTUYECKOE

TIPOU3BOICTBO)».

99 ||OcHoBHBIE HaIpaBJIeHUS 1 ||Co3nanue TEXHOJIOTAN u Ypok Texymuii. PackpbIBaTh coiepyKaHue TEPMUHOB 33
CHHTETHYCCKOM MHCTPYMEHTOB  LEJICHANPABIEHHOTO|| 6111 eneTon010rH || Y CTHBII ompoc. || MOHATHI: KIETOUHA HHKEHEPHS,
GUOIOrUH W3MEHEHUS M  KOHCTPYHPOBAHHS HeCKOI MucoMmennpri |[(C1TOHAT  TEXHONOTHS,  METOX

TEHOMOB C  IEJbI0  TOMYYECHHS KYJIbTYPbI KIIETOK U TKaHEeM,
OpPraHM3MOB W HUX KOMIIOHEHTOB,|| HAIIPABJICHHOCTH OpoC: UHA. |16 1yoTeHTHOCTD,

COZEPIKAINX HE BCTPEUAIOIIHECS 3alaHMsl. IUTFOPUITIOTEHTHOCTE, CTBOJIOBBIE
B MIpHUpPO/JIe ONOCUHTETHUYECKHE Ty TH. KJICTKH, MHUKPOKIIOHAJIHLHOE
Krnerounas nmxenepus. MeToibl pa3MHOXKEHHE pacTeHui,
KyJIbTYpbl ~ KJIETOK W  TKaHEH coMaTH4ecKast THOpUIN3aIus,
pacTeHHUH M KUBOTHBIX. KprnobaHku. raruIouIbl, THOPHIOMBI,
Comaruyeckass ruOpuaMzanus U MOHOKJIOHA/IbHBIE u
COMaTHYECKHI 3MOpHOTEHE3. [OJIMKJIOHAIbHBIE AHTUTENA, METOI
Hcnonp3oBanue raIuIouioB B TpPaHCIIAHTAI[H sep,
CEJICKIIMU PaCTeHUH. KIIOHMPOBaHUE.

ITosryuenue MOHOKJIOHAJIbHBIX XapakTepu3oBaTh OCHOBHBIE
AHTUTE. Hcnonw3oBanue HAaINpaBJICHUS] CHHTETUYECKOU
MOHOKJIOHAJIbHBIX u OHOJIOr U Y. OnuceIBaTh HAa|
MMOJUKIIOHATILHEIX aHTHTEII KOHKPETHBIX TpUMEpPax METOJbI
B MEIUIINHE. HckyccTtBeHHOE KJIETOYHON UHKXEHEPHUHU.
OIIOJOTBOpEHUE.  PexoHcTpykuus IIpuBoguTh TIPUMEPBI

SUIIEKJIETOK U KJIOHUPOBaHHE
JKUBOTHBIX. METOJl TpaHCIUIAHTAlu!

AOCP KIICTOK. TexHosoruu
O3I0POBJICHHA, KYJIBbTUBUPOBAHUA U
MUKPOKJIIOHAJIBHOT' O PAa3MHOXKCHUSA

CEIIbCKOXO03UCTBEHHBIX KYIbTYP.
JlemoHCTpanuu

HCIIOJIB30BAHHSA MOHOKIJIOHAJIBHBIX
N IIOJHUKJIIOHAJIBHBIX AHTUTCII B

MeEIUIIIHE.
OneHnBaTth 3HA4YCHUE
CHUHTETHYECKOM  OWoJormu  is

CEJILCKOI'0 X03S1CTBa U MEIUIMHBI
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Ne Tema ypoka Koa- JJ1eMeHTHI cofepKaHUs Tun ypoka Bua koHTpOIsS OcHoBHBbIE BUABI YUeOHOI Hdara no || laTta mo
n/n BO AeATeJbHOCTH mwiany || gaxkry
4acoB
Tabmuubr u cxemsl: «Knerounas
HUHKEHEPUD)
100 XpOMOCOMHasI U TeHHAs 1 |[XpomocoMHas v TeHHAs MH)KEHEPHSI. Ypok Texymui. PackpriBath copepxaHne TEpPMUHOB 34
MHKEHEepUs UckyccTBeHHBI CHHTE3 TeHa U obeMeTonoIoru | YCTHbIiT ompoc. (|1 MOHATUN: TEHHAs WHXXEHepus,
KOHCTPYHPOBaHHE PEKOMOMHAHTHBIX HeCKOI TychMennpri  |[PECTPUKIHMOHHBIE  SHIOHYKIIEA3bl
JHK.  Co3pmanme  TpaHCTEHHBIX (pecTpuKTa3bl), JINTIKAE KOHIIBI,
opranmMoB. JloCTKeHHS 1 HalpaBJICHHOCTU OmpoC: MHA. |\ rasmurp, pecTpukuus,
MNEePCHEKTUBbl  XPOMOCOMHOH U 3aZlaHust. JTUTUPOBAHUE, TpaHchopManys,
TFeHHON MH)KEHEpHUHU. DKOJIOTHYECKHE CKpPUHMUHT, TpPaHCT€HHBIE
U 3TUYECKHE MPOOIeMBI TeHHOM (reHeTHyeCKU
WHKCHEPHH. MOIU(DUITUPOBAHHBIE) OPTaHU3MBI.
HemoncTpanuun OrnuckIBaTh METO/IbI
Tabmumer  w cxembl:  «[ eHHas pENPOAYKTUBHOTO u
HWHXCHEPHS. TEepaneBTUYECKOr0 KIIOHUPOBAHMUS,
KJIETOYHBIE TEXHOJIOTUU U CHOCOOBI
TEHETHYECKON NHKEHEPUU.
XapakTepu3oBaTh JIOCTHKECHHUS
TEeHHOM
WHXEHEPHH. OrnenuBarh
9KOJIOTHYECKHE u 3THYECKHE
poOIEMBI KJIOHUPOBAHHUS u
CO37aHus TPaHCT€HHBIX
OpraHHU3MOB, NEPCIIEKTUBBI
pa3BUTHUSL XPOMOCOMHOM
U TEHHOW MH)KEHEPHUU.
101|MemuuuHCcKHE 1 |[MegunuHCKHE OHMOTEXHOJIOTHH. Ypoxk Texymuid. PackpeiBath copepxaHue TEPMUHOB 34
GHUOTEXHOJIOTHHI Iloctrenomuas g posas obmemMeTo050rH | YCTHBIIT ompoc. Hu TOHATHH: MG,Z[I/II.II/IHCKaiI
MeIUIMHA. 5 TIL{P-nuarnocTuka. qeCKOI N —— OHMOTEXHOJIOTHS, MeTa69n0MHLIH
MeTab00MHBIH aHanm3, aHaJn3, TeHOIICHTPUYECKUI aHau3,
TeHOLIEHTPHYECKHI aHanus|| HAIIPaBJICHHOCTH OHpoc: HHA. MEpCOHAM3UPOBaHHas MeIHIInHa,
3a/1aHuUs.

MpoTeoMa 4YeNloBeKa AN  OLEHKU
COCTOSIHHSI €TO 370POBBSI.

Hcnonb3oBaHue CTBOJIOBBIX KIIETOK.
TaprerHas Tepanust paxa.

3D-6uonmxeHepust ATl pa3pabOTKU
(byHIaMeHTaIbHBIX OCHOB
MEJUIIHCKUX TEXHOJIOTUH,

pereuepaTuBHasg MEAUIIUHA.

XapakTepu3oBaTh METObI
MeTab0IOMHOTO u
TCHOIICHTPHYCCKOTO aHajau3a;

HCIIOJIb30BAaHUE CTBOJIOBBIX
KIIETOK; [TIP-mmuarsocTuxy;
TapreTHYIO TEPANMIO PaKa.
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Ne Tema ypoka Koa- JJ1eMeHTHI cofepKaHUs Tun ypoka Bua koHTpOIsS OcHoBHBbIE BUABI YUeOHOI Hdara no || laTta mo
n/n BO HesITeILHOCTH mwiany || gakry
4acoB
CO3/aHUsl  KOMIUIEKCHBIX  TKaHeu
COUYETaHUEM TEXHOJIOTUH
TPEXMEPHOTO  OMONMPUHTHUHra |
cka(onIUHTa UTA pElIcHUs 3a71ad
MEPCOHATN3NPOBAHHON MEIHUIINHEL.
Co3manne BEKTOPHBIX BaKIUH C
LEJIBI0 oOecrieueHus
KOMOMHHPOBAaHHOM  3aIIUTBIl  OT
Bo30Oynuteneit OPBU, ycranoBneHue
MOJIEKYJIIPHBIX
MEXaHM3MOB  (PYHKIMOHMUPOBAHUS
PHK-conep:xamux BHpycoB,
BBI3BIBAIOIINX ~ OCO0O  OMAacHbIE
3a00JIeBaHUsI YEJIOBEKA M KUBOTHBIX.
102||Pe3epBHbIil ypOK. 1 VYpok pedanekcun | HTorobrit 34
IloBTOpEHME,
00001IeHNE,
crucTeMaTu3alys 3HaHUI
OBUIEE KOJIMYECTBO 102
UACOB I10 ITPOTPAMME
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IIpunoxenue Ne 1 k padoueil nporpamme

ITakeT OLIEHOYHBIX CPEACTB U KPUTEPHUHU OLeHUBAHUS 10 MPeIMeTy
KoHTpobHbIe H3MePUTEIbHbIE MATEPHAJIBI

B nmaHHOM pasznene NpeACTaBIAIOTCS  KOHTPOJIbHO-U3MEPHUTENbHBIE MaTepUalbl, KOTOpHIE
UCIONIB3YIOTCA ISl ONpEeNieHUusT  YpPOBHS  JIOCTHIKEHUS  OOYYalOIIMMHCA  TUIAHUPYEMBIX
METANpPEeIMETHBIX M NPEIMETHBIX pPE3YIbTaTOB B paMKax OpPraHU3alUu TEKYLIEro KOHTPOJIS
YCIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

[Ipu opraHM3amMy TEKYIIEro KOHTPOJS YCHEBAEMOCTH OOYYAIOUIMXCS CIEAYeT YYHUTHIBATh
tpeboBanuss ®I'OC OOO Kk cucTeMe OIECHKH JOCTIKEHUS IUIaHUpyeMbiXx pesynbratoB  OOII,
KOTOpas JIOJDKHA TIpelycMaTpuBaTh HCIOJIb30BAaHUE PA3HOOOPA3HBIX METOAOB U (OPM, B3aUMHO
JOTOJHSAOMIUX JAPYr Japyra (CTaHAapTU3UPOBAHHBIC MHUCHMEHHBIC W YCTHBIE pPabOTHI, MPOEKTHI,
IpakTHUYeckne U JabopaTopHble pabOTHl, TBOpPYECKHWE pPAa0OTHL, CaMOAHAIN3 U CaMOOICHKA,
Ha0Jt0/IeHUE, UCTIBITAHUS U UHOE).

BriOop yka3aHHBIX HH)KE€ TWUIIOB M IPUMEPOB KOHTPOJBHBIX H3MEPHUTEIBHBIX MAaTEepUaJIoB
OOyCIIOBJIEH TIEarorTMYecKOd U METOAMYECKOl 1er1ecoo0pa3HOCThIO, € YYETOM MPEAMETHBIX
ocobeHHOCTEeH Kypca «buonorus. 10 kmacey.

[lepeueHr OIEHOYHBIX MPOLEAYpP JOJKEH OBITh ONTUMAJIbHBIM M  JOCTATOYHBIM IS
OIpe/ieNICHUS] YPOBHSI JOCTUXKEHUSI OOy4YaloIMMUCS MPEIMETHBIX W  METalpeIMEeTHBIX
pe3ynbratoB. @uKcanus  pe3ysNbTaTOB  TEKYIIErO0  KOHTPOJS  YCIEBAaeMOCTH  OOYyYaroIIUXcCs
OCYILECTBJISIETCSI B COOTBETCTBUM C MPUHATOW B 0Opa3oBaTEIbHOW OpraHU3alMd CHUCTEMOU
OLICHUBAHUSI.

[IpenuioxkeHHbIe TUIIBI X IPUMEPBI 3a1aHHMN:

— OpHUEHTHUPYIOT YYMTENs B JMAla30HE KOHTPOJbHBIX H3MEPUTEIBHBIX MAaTEpUalioB IO Kypcy,
IIOMOTaloT pa3HOOOpa3uTh  3aJaHMs TPEHUPOBOYHOIO,  KOHTPOJIBHOTO U
JIOTIOJIHUTEIBHOTO MOJyJel, KaK HHTEpPAaKTUBHOIO BHUAEO-ypOKa, TaK M TPaJULMOHHOIO YpOKa B
paMKax KJIaCCHO-YPOYHON CUCTEMBI;
— YYUTBHIBAIOT  BO3MOKHOCTH YCBOEHUS MaTepuaiga, C TOYKM 3pEHHUsl €ro
mupdepeHIManuy U1 pa3IMYHBIX  KaTeropud OOydyaroIMXCs, pa3HOTO YPOBHSA M3Y4EHHUs
MpeiMeTa, BO3PACTHBIX OCOOCHHOCTEH MIIAAMIMX MIKOJbHUKOB, a TaKXe MOTHUBAllMOHHOTO |
IICUX09MOLIMOHAIIBHOIO KOMIIOHEHTOB YPOKOB;
— MO3BOJISIOT oTpabaThIBaTh HaBBIKH, 3aKpeIIsiTh  TOJy4YeHHbIE 3HAHUS U
KOHTPOJIUPOBATh PE3yJIbTaThl 00y4eHHs, KaKk B X0/l KaX/0ro ypoka, Tak U B paMKaxX MTOTOBOTO ypOKa
110 MaTepuaiy pasjaena.

KouTposnbHble U TpeHUpOBOUHbIE pabOThl  JOJDKHBI  OBITH  QAANTHPOBAHBl K  €IUHOMY
roCyZapCTBEHHOMY JK3aMEHY.

KoHTposIbHBIH MOIYNb (XpOHOMETpPaXX 10 5 MHUHYT) MO/DKEH BKJIIOYATh KOHTPOJIBbHBIC 3aJaHHS IS
CaMOCTOSITEITLHOM paboOTHI 1O YPOKY (He MeHee 3 THUIIOB B COCTaBE HE MEHee 3 3aJlaHui C OIEHKOU
pesynbratoB). Kaxmoe 3amaHue JOMHKHO UWMETh HE MeHee 2 BapHaHTOB, MpPH MOBTOPHOM
MPOXOKIACHUN Y4YalllUMCSA KOHTPOJIBHOI'O MOAYJIA BapWaHT 3aJaHusd OOJIKHO MCHATHCA.
3amaHuss MOTYT OlleHUWBaThCs Kak 1 OamnmoMm, Tak U OONBIIMM KOJUYECTBOM B 3aBHCHUMOCTH
OT YPOBHS CIIO)KHOCTHU U OT KOJIMYCCTBA BI)I6paHHI)IX OTBECTOB, OT THIIA 3aJaHHA.

Tumsl TpeHa)epoB U KOHTPOIBHBIX 3aJaHUI MPEeCTaBIeHBI B TA0IHUIIE.
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Tabnuya

Tunsl TpeHa:KePOB U KOHTPOJILHBIX 3aJ1aHUH MPeICTABJIEHBI B TA0IMLIE

No

Tun 3a0anusn

Xapakmepucmuka

1

EMHUYHBINA
MHOECTBEHHBIN BBIOOD

Oo0yJaromuiicsi JOJDKeH BBIOpaTh OAMH WM HECKOJBKO
MPaBUIBHBIX OTBETOB M3 MPEJIOKEHHBIX BapuaHTOB. OTBET
MOXET colepaTh TeKcT (¢ dopmymnamu), (HOpMYJIBL,
M300paskeHUs] UM TEKCT C M300pakeHUEM, ayaro

Bri6op JJIEMEHTa U3
BBIITAJAOIICTO CIIMCKa

[Ipy  BBINONHEHMHM 3TOTO  3aJaHUA  IOJIH30BATEINIO
IpeayIaraeTcs 3aloJIHUTh MPOITYCKH B TEKCTE, BHIOPAB OAWMH
U3 BapUaHTOB  OTBETOB, IMPEJCTABICHHBIX B  BHUJE
BBINQ/IAIOMIETO  CIIUCKA.3alaHue COJCPIKUT TOJBKO
TEKCTOBYIO HHPOPMALIUIO M (POPMYJIBL

YcranoBieHue
COOTBETCTBUH
DJIEMEHTaMU
MHOYKECTB

MEXITY
IBYX

[TonmapHoe coenMHEHHE OOBCKTOB, PACIOJIOKEHHBIX B
CTOJIOMK. 3aJaHue TMPEJCTaBIsAET COOOW OJIOKM TEeKCTa W
WUTIOCTPAIINK, PACIOJIOKEHHBIE B JBa CTONOma. Moxker
BKJIFOYaTh OJIOKHM, HE COJCpIKalllie INPaBUILHOTO OTBETA.
IMonb30Baresb, COCIUHSIS TOYKH, yCTaHABIIMBACT
coorBercTBUsA. COEIMHAIOTCS OOBEKTHI B COCEIHHX
ctonbmax. Cronlerr MOXET HMETh 3aroJioBOK. BapuaHT
OTBETa MOXET COJEp)KaTh TEKCT, (popmyiy, H300pakeHue
WA U300pasKeHHE C TIOINKCHIO, ayIU0

PeGyc — cooTBeTCTBHE

[TomapHoe  coenuHEHHWE  OOBEKTOB,  PACIIOJIOKEHHBIX
Xa0THYHO. 3aZaHue TIPEICTABIACT COOOH H300paKeHHs,
pacmojoXeHHbIE XaoTHYHO. MOXKeT BKIIIOYaTh JIMIIHUE
n3zo0paxxenus. [lonp3oBarens, COGAMHAS ~ TOYKH Ha
n300paKeHUsIX, yCTaHABJIMBACT COOTBETCTBHUSL.
CoenussitoTcst 00ble 00bEKTHl. BapuaHThl OTBETOB IO
YMOJTYaHUIO ITEPEMELTHBAIOTCSI

JlobGaBnenne moamuce K
M300paKeHUSIM

3aiaHue MOXeT ObITh MPEACTABIEHO JBYMS CIoco0aMu:

- OJHO ofIee M300pakeHHue, Ha KOTOPOM IOJIb30BATEINIO
HY>KHO pa3MECTUTh HAAMUCH (TEKCTOBBIE IaHHBIC);

- OTJENbHBIE CaMOCTOSITEIbHbIE H300paXEeHUs, K KOTOPHIM
MOJIE30BATEITIO HeoOXomuMo — moxo0paTtk  TOJIHCH
(TekcToBBIE JIaHHBIE). Jomyckaercs HaJIN4IHe
HETPaBMWIIBHBIX BAPUAHTOB TOIHCEH /IS TIepETaCKUBAHUS

TloxcTaHoBKa DJIIEMEHTOB B
MPOILYCKU B TEKCTE

[Tpu BBITIONHEHWH 3a/IaHKSI HA BCTAaBKY JJIEMEHTOB B TEKCT
(mepeTackMBaHKMe) y4alleMycCs TNpeaIaraercsi pa3MecTHTh
MpPE/JIOKECHHBIC BapHAHTBHI OTBETOB B TPOIMYCKH B TEKCTE.
ConmepXuT  TOJBKO  TEKCTOBYIO  HMHpopmauuio  (6e3
n3o0pakeHuit).  Jlomyckaercss Hajau4ue HeNpaBUIbHBIX
BapMAHTOB OTBETa JJIs  IMepeTacKuBaHus (Harmpumep,
MepeTacKuBaHWEe JBYX BapHaHTOB OTBETOB M3  TPEX
MPEUI0KECHHBIX )

TTogcTanoBKa 2JIEMEHTOB B
MPOITYCKU B TaOIHIIEe

[Ipy BBIOJIHEHUWM 3aJaHUs Ha BCTAaBKy OJJIEMEHTOB B
Tabnmuily  (mepeTackMBaHUE) yualleMycs IMpeisiaraercs
[pa3MeCTUTh MIPEJIOKEHHbIE  BapuUaHThl ~ OTBETOB B
HE3aNOJHEHHbIE SYeWKH TaOJMIIBI MOXKET COJAEp)KaTh Kak
TEKCTOBYI0 MH(oOpMaIuio, Gopmynbl, Tak U H300pakeHUS.
He nomyckaercs Haluyue JMIIHUX BAapUaHTOB OTBETA JUISA
MepeTacKUBaHMs
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KpoccBopn

IIpy  BBINONHEHMM JAHHOTO 3aJaHUS  IOJb30BATEIIIO
IIPEJIAaraeTcsl 3aHECTH OTBETHI HA IPEIUIOKECHHBIE BOIIPOCHI
B IyCTbIE A4EeUKU  KpoccBopaa. Bsox  orBeToB
OCYILIECTBIISIETCSIC  TIOMOINBIO  TOJACTAHOBKH OyKB,
[PaCIIOJIOKEHHBIX I10J KpoccBopaoM. KpoccBopa He MOXKeET
conepxath 6osee 10 cioB

CoptupoBka 3JIEMEHTOB
[0 KaTeropusm

[Ipu BBIMONHEHWU 3aJaHUSI «COPTHPOBKA DIIEMEHTOB II0
KaTeTOPHUSIM)» (3armotHEHWE  TAOJMIBI)  y4aliemycs
mpenjaraeTcss  pa3MecTUTh  NPEUIOKCHHBIE  BapUAHTHI
OTBETOB IO HECKOJBKAM KOJIOHKAM TI0 YKa3aHHOMY
kputepuro. He momyckaercs Hajaudue JUIIHUX BapHAHTOB
oTrBeTa Ui meperackuBaHus. OIUH M TOT JKE BapHaHT
OTBETa HENb3sl MEpPeTalluTh B JABE WM Oojiee KOJIOHKHU
omHOBpeMEeHHO. KOJIOHKM 00s3aTebHO  JIOJDKHBI  MMETh
3aroJOBKH

10

BoccranoBnenue
MOCIEI0BATEILHOCTH
DJIEMEHTOB
TOPHU30HTAIBHOE
BEPTUKAIBHOE

PaccranoBka JIEMEHTOB 1O  HOPAIKY.  3ajaHue
MPECTABISIET 3JIEMEHTBI, PACHOJIOKEHHBIE Opye 3a Opyeom
B CTPOKY (FOPU30HTAJIBHO) WIN 00UH NOO Opyeum B CTONOEL
(BeprukanbHo). Ilomb30oBarenb, MEHSAA  MX  MECTaMH,
YCTaHABJIMBAET IPABHIBHBIA TOPAIOK. B 3amaHum Moxer
OBITh HECKOJIKO TOCJIE0BATEILHOCTEH - HECKOJIBKO CTPOK
nin  cronbmnoB. CoaepxaTb MOXKET KaK TEKCTOBYIO
nHdopMaInio, Tak U GOpMYIIbl, U H300paKEHUS

11

Mo3zauka

[lpy  BBHIMONHEHWW  JAHHOTO  3aJaHUSl  ydalleMycCs
npeasaraeTcsi coOpaTb M3 IPEACTaBICHHBIX 4YacTed -
¢aitioB  m300pakeHwue. [Ipn 3amycKe 3a1aHUSA
MOJBb30BAaTEII0  TPEJICTAaBICHBI JBE OONacTH: cleBa
ABTOMATHYECKH TICpEMEIIaHHbIC (aiiibl, crpaBa - 00JacTh
cOopa wu300pakeHus. M300pakeHHE MOXET COCTOSITH HE
Oonee yem u3 12 daiinos. Ilpu kimuke mMmoib30BaTeNs Ha
¢aiin, o moBopaunBaercs Ha 90°. Bee daiinbl HE0GX0UMO
COeNMMHHUTH JAPYr C JPYroM TakK, YTOOBI CIOXHIIACh
KapTuHKa. B ciydae ecnu (ailiibl cOeMHEHBI BEPHO, OHH
NPUMarHAYMBAIOTCS IPYT K IPYTY

12

[ToguepkuBanue,
3a4epKUBaHUE DJIEMEHTOB

[Ipn  BHIMOTHEHWUM JAHHOTO 3aJaHUS  TOJH30BATEINIO
npenjgaraeTcss MOAYEPKHYTh WU 3a4ePKHYTh JIIEMEHTHI,
YZIOBJICTBOPSIIOIIME YCIIOBUIO 3a/JlaHMsi, BBHIOpaB OJIOK C
YepTO W BBIICTUB HEOOXOAMMBIE JJIeMEHTHL. OTBETHI
MOTYT OBITh MpPEACTABIEHBI B BHJE TEKCTa WIH (OPMYIL
HeoOxoauMble i momdepkuBaHus [  3a4epKUBaHUS
AIIEMEHTHI MOTYT HaXOJUTHCS KaK BHYTPH TEKCTa, TaK U B
Hayane aO3ana. Bo um30exaHue MOJCKA30K IOJIb30BaTElNb
JOJDKEH HMETh BO3MOXHOCTh TMOMYEPKHYTh / 3a4epKHYThH
KaK TPaBHJILHBIC OTBETHI, TAK M HETIPaBUIIbHBIC.

13

Brinenenue niBeToM

[Ipn  BBINOJHEHWH JAHHOTO 33JaHUS  TOJH30BATEIIO
MpeaaaraeTcs BBIICTTUTH 1IBETOM AIIEMEHTHI,
YIOBIIETBOPSIIOIINE YCIIOBHIO 3a7aHus, BBIOpaB OJIOK C
HEOOXOIMMBIM  I[IBETOM W  BBIJCIMB  HEOOXOIMMbBIC
hieMeHTEl. OTBETEHI MOTYT OBITH IpeaACTaBJICHbBI B BHJC
TeKkcTa Wik Gopmy, UITH H300pasKeHUH.
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14

DunBopa - aHIVIMHUCKHI

KPOCCBOPI

Brineaenue cioB 1nBseroMm. Ilpu 3amycke 3amaHus
MOJIb30BATEII0  MpejAcTaBlieHa Tablula,  3aloJHEHHas
OykBamu. Ydamiemycs NpejiaraeTcsi HaWTH ¥ BBIICTUTH
OTHUM WJIM HECKOJbKMMH (B 3aBUCUMOCTH OT 3aJaHUs)
[BETaMHU  CJIOBa  IIO TOPU30HTAIM W BEPTUKAIHU
MaKCUMaJIbHBIN pa3mep Tadauiel 10x10

15

Bson C  KIABHATYpHI
IIPOIYIICHHBIX 3JIEMEHTOB
B TEKCTE

[Ipu BbIMOTHEHWM 3aJaHUsl HA BIKCHIBAHUE YYalIUICs
CaMOCTOSITENIbHO (POPMYJIUPYET M 3aMUCHIBACT MPABHIIbHBIN
OTBET WM 3aloJHSET TMPONYCKH B TEKCTE CIOBOM,
CJIOBOCOYETAHUEM HJIH YUCIIOM.

16

ABTOMaTHYECKU
3aro0JIHAEMBIA KPOCCBOP/

3ajaHue IpeularaeT ydalluMcsi OTBETUTb Ha BOIIPOCHI, B
pe3yabTare IPaBUIbHBIX ~ OTBETOB  aBTOMAaTHUYECKHU
OTKpBIBAIOTCS CJI0OBAa B KpoccBopae. Bompockl B 3ananuun
MOTYT  cozaepkaTb Kak TeKcT, Tak u  (opmymy,
n3o0paxkeHue. MakcumanpHOE KoiIuyecTBo Bompocos - 10.
Bce Bompocsl B KpOCCBOPAE JOKHBI ObITH OTKPBITOIO THIIA
(BBOJI OTBETA C KIIABHATYPbI), OTBETOM Ha KOTOPBIC JOJKHBI
ObITH 1esble uncna. [Ipy HenmpaBUIIBHOM OTBETE HA BOIPOC -
CJIOBO B KPOCCBOPJI€ HE OTKPBIBACTCS

17

CMexHbIN
(aBTOMATHYECKHU
3ar0JTHSCMBbIH )

rpad

3ajgaHue mpeasiaraeT IOJIb30BaTeIi0 OTBETHTh Ha BOMPOCHL
B PE3YIbTATC MPAaBUIIBHBIX OTBCTOB I10JIb30BATCJIb YBUIAUT
pucyHok. Ilpum 3amycke 3agaHusi TIOJIB30BATENb BHIUT
pabouyro obyiacTh, B JIEBOM YacTU KOTOPOMW IpPEACTaBICHBI
3aJaHus, a CIpaBa - MHOXKECTBO NPOHYMEPOBAHHBIX TOYEK.
KomuyectBo BompocoB - He Ooiee 20. Bompocsr B 3amanuu
MOTYT COJEepXaTh TEKCT WM (GOpPMYyITy U MOTYT OBITH
TOJBKO OTKPBITOrO THNA (BBOJ OTBETa C KJIABUATYPHI),
OTBETOM Ha KOTOpbIE OJDKHBI OBITH Ienble uncna. Ilocne
BBIITIOJIHEHHSA BCEX 3aIIaHPIfI, nporpamMmma aBTOMATHUYCCKHU
MOCIIEOBATEbHO COCJMHUT JIMHUAMH TOYKH, HOMEpa
KOTOPBIX COOTBETCTBYIOT BIIMCAHHBIM OTBETaM

18

JIenta BpemeHu

[Ipu 3allyCKe  3aJaHusl  TOJIb30BATENIO  BBIBOJIUTCS
BpPEMEHHAs IIKajla C HAHECEHHBIMHA Ha HEE JaTaMul, JaThbl
MOTYT COIPOBOXKJIAThCS IMOAIUCIMU, KOMMEHTapusmu. 1oz
BPEMEHHOW IIKAJIOW HAXOASTCS W300pakKeHHs, TEKCT, WU
TEKCT c U300paKECHUSIMH, CHMBOJIM3UPYIOILUMU
ompeJieJICHHbIE UCTOPUUECKHE COOBITHA, 3MOXH, naThl. CyTh
3a7a4d - TPaBWIBHO PACIpPENEIuTh COOTBETCTBYIOLIHME
SJIEMEHTBHl Ha BPEMEHHOW MiKaie. KolnuecTBO 31EMEHTOB
11 pa3MelleHus - He 6oinee 10

19

KacToMHBIII HHTEpAaKTUB

Tpenaxepsl 1Mo pemieHUI0 OMOJIOIMYECKUX 3a/ay, 3aJaHUs
Ha BBIBOJ (OPMYJI, HHTEPAKTUBHbBIE TECThI

[Ipu 3TOM B Kaxa0oM ypoke 3amaHuii tuna 1 nomkHo OBITh He Oonee 20% oT 9wcima BceX 3aTaHUit
(TecTOBBIX BOIPOCOB), 3aManuii THIoB 2, 3, 5, 6, 7, 9, 10, 12, 13, 15- ne 6onee 30% wu 3agaHuii THIIOB
4, 8, 11, 14, 16, 17, 18, 19 - ne menee 50%. HeoOxoammo HCITOJIB30BaTh HE MEHEE 7 Pa3IMIHBIX
BUJIOB 3aJlaHui THra interactive-question u He meHee 10 pa3jMyYHBIX BUIOB 33aHUN OCTALHBIX THUIIOB.
JUIs  KaxJaoro BHJAA 33aJaHUN MpeaycMOTpeHbl TuddepeHIIMpoBaHHbBIC 3adaHus IS Pa3IuIHBIX
KaTeropuil IKOJIBHUKOB KaKk MHHHUMYM TPEX BapuUaHTOB: CIOXHOTO (A), cpemHeii cioxunoctu (b) u
aerkoro (B). Jns 3amanust tuma 1 npuBeneH mnpumep Takux 3amanuit. JuddepeHuupoBaHHbINH

IoaAX0d AOJIPKCH CO6J'IIO,Z[&TLCH U IJId ApYTHUX TUIIOB 3aJJaHUM.

Oco0eHHOCTH OPraHU3aIUM KOHTPOJIS 10 yueOHoMYy Kypcy «buonorus.
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JUisi KOHTpOJIA M OLEHKH 3HAaHUM M yMeHHH 1o ydyeOHOMy Kypcy «buomorus» B ycroBHsX
JTUCTAHIIMOHHOTO OOYYeHMs] HCHONb3YIOTCS pa3fiMyHble MHCbMEHHbIE pPal0OThI, KOTOpbIE HE
TpeOYIOT pa3BEpPHYTOTO OTBETAa C OOJBIIUMH 3aTpaTaMH BpPEMEHM, a TaKXKe CaMOCTOSTEIIbHBIC
MpakTHYeCKHe paboThl C KapTamMH, NpUOOpaMH, MOJEISIMHU, JIA0OPATOPHBIM OOOPYTOBAHHUEM.
@dopma KOHTPOJBHBIX H3MEPUTENBbHBIX MAaTEpUaloB JODKHA KOPpPEIMpOBaTb C aKTyaJlbHOU
(GbopMOil  KOHTPOJBHBIX H3MEPUTENBHBIX MaTepUANOB, MHCIOJNb3YEMbIX B paMKax HTOTOBOM
aTTeCTallly 10 OMOJIOTHH B PaMKax €JMHOT0 TOCYIapCTBEHHOTO IK3aMeHa.

[Ipu nucemennoli npogepke 3HAHWUNW 1O TPEIMETY HCHOJB3YIOTCS TaKHE€ KOHTPOJBHBIC PabOTHI,
KOTOpBIC HE TPEOYIOT IMOJIHOTO, OOCTOSTEIIBHOIO MUCBMEHHOrO OTBeTa. Bce 3amanms 1enecooOpa3Ho
muddepeHMpoBaTh 1O  YPOBHSM  CJIOXKHOCTH  (0a30BbIif, TIOBBIINICHHBI W BBICOKHIi), YTO
MTO3BOJIUT OOYYArOITUMCSI BBITIOJIHATH MX C YY€TOM CBOMX HHIAMBHUIYaJbHBIX OCOOCHHOCTEH.
Crneuuduueckoii  GopmMoli  KOHTpOJISE  SIBISIETCS  paboma ¢  npubopamu,  1abOpamopHuim
ooopyoosanuem, mooenimu. OCHOBHAs II€Jdb O3THX IPOBEPOUYHBIX PAOOT: oOmpeleicHUue YypOBHS
pa3BUTHUS YMEHHH UIKOJIBHUKOB paboTaTh C OOOpYJIOBaHHEM U TIPOBOJUTH AKCIEPHUMEHTAJIbHBIC
HCCIEOBAaHUS U ONMHUCAHMS B YCIOBHUSAX BHUPTYaJIbHOW J1a0OpaTOpuu, IJIAHUPOBATH HAOIIOACHHUE WU
OTIBIT, BECTU CAMOCTOSITEIIBHO MTPAKTUUECKYIO0 padoTy.
3alaHle MOXKET CUMTAThCS BBIMOJTHEHHBIM, €CJIM 3alMCaHHBIN/BHIOPAHHBI OTBET COBIAIACT C
BEPHBIM OTBETOM. 3aJlaHUsi MOTYT OIICHUBAThbCs Kak 1 Oayjiom, Tak ¥ OOJBIIMM KOJUYECTBOM B
3aBHUCHMOCTH  OT YpOBHS CJI0KHOCTH 3aJaHus, oT KOJIMYEeCTBa
BBEJICHHBIX/BEIOPAHHBIX OTBETOB, OT THITA 33JIaHUSI.

Hopmul oyenox 3a 6ce 6udvi nposepounvix pabom

o5y — YPOBCHDB BbIIIOJIHCHUSA Tpe6OBaHI/II7I 3HAQYMTECIILHO BBIIIC YAOBJICTBOPUTEIBHOTIO.

® OTCYTCTBHE OIIMOOK, KaK MO TEKyIIeMy, TaKk W MO0 TNpeAbLIylieMy Y4eOHOMY MaTepuaiy,
e e 0oJiee OQHOTO HELOUETA.

¢ «4» — ypoBEHb BBIIIOJIHEHUS TPEOOBAHUI BBILIE YOBIETBOPUTEIHHOIO:

e Hannuue 2-3 omunoOoK win 4-6 HETOUYETOB MO TEKYIIeMy Y4eOHOMY MaTepuainy; He Oonee 2
OLIMOOK UK 4 HEJ0YETOB IO MPONIEHHOMY MaTepuay;
® ICTI0JIb30BaHNE HEPAIIMOHAIBLHBIX TPUEMOB PEIICHUs YIeOHOH 3a1auH.

® «3» — TOCTATOYHBII MUHUMAJIbHBIN YPOBEHB BBHIIOJHEHUSI TPEOOBAHUH, MIPEIBIBISIEMBIX K KOHKPETHON
paoore:
e He Ooee 4-6 ommbok uiau 10 HeOYETOB MO TEKYyLIEMY Yy4eOHOMY MaTepuaiy,

eHe Oonee 3-5 ommbok wim He Ooyiee 8 HETOYETOB MO MPOIEHHOMY y4eOHOMY Marepuaiy.
® «2» — YpOBEHb BHITIOJTHEHHUS TPEOOBAHMIA HIKE YIOBIETBOPHTEIHHOTO:

e Hajmure Oosee 6 ommoOok niau 10 HeTOYETOB MO TEKYyIEeMy MaTepHaly; 0ojiee S ommubok
niu Oornee 8 HEAOYETOB MO MPOUIEHHOMY MaTepUaIy.

KOHTPOJIBHO-U3MEPUTEJBHBIE MATEPHUAJIBI 11O BUOJIOT'UU (mpumepsbI)

1. BbiOpaTh OAUH WM HECKOJbKO MNPAaBUJIBHBIX OTBETOB W3 MPeIJI0KEHHBIX
BApPUAHTOB.

A. 3aKOHOMEpPHOCTH Iepeiay HACIEICTBEHHBIX TPU3HAKOB U3Y4aeT. . .

Tun BapuanToB orBeToB: Brioepure anemenT (TekcToBble, ['padnueckune, KomObnHMpOBaHHBIC)

BapuaHTbI 0TBETOB:
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1) 'eneruka 2) Cucremartuka
3)AnTtponosnorus 4) buoxumus

b . Bce xuBbIe OpraHu3Mbl UMEIOT:
1) sapo B KIETKE;

2) CIIOCOOHOCTH K (POTOCHHTE3Y;
3) KJIETOYHOE CTPOCHHE;
4) HEpBHYIO CUCTEMY.

B.Bribepure nBa BEpHBIX OTBETAa W3 MATH W 3aMHIIUTE HUQPBI, MMOJ KOTOPHIMH OHU
yKa3aHbl.

B. 13 npuBeeHHBIX GOPMYIUPOBOK YKAKHUTE TOJIO0KECHHUS KJICTOYHOU TCOPHH.

1) Omnoa0TBOpEHNE — 3TO MPOLECC CIUSHUS MYKCKOH U )KEHCKOM T'aMeT.

2) Kaxxnas HOBast JOUYEPHsISl KJIIETKa 00pazyeTcsi B pe3ysIbTaTe JeJICHUs MAaTEPUHCKON. 3) AJienbHbIE
T'CHBI B ITPOIECCE MUTO3a OKA3bIBAIOTCS B Pa3HBIX KIIETKaX.

4) Pa3BuTHEe OpraHr3Ma ¢ MOMEHTA OILUIOJIOTBOPCHHUS SIMIIEKJICTKH 0 CMEPTH OpraHHW3Ma Ha3bIBaIOT
OHTOTEHE30M.

5) KneTku Bcex opraHu3MOB CXOJ/HBI TI0 CBOEMY XHMHUYECKOMY COCTaBY U CTPOCHHIO.

2. 3alIOJIHI/ITb l'lpOIIyCK]/I B TEKCTE, BblﬁpaB OJdUH n3 Bapl/laHTOB O0TBETOB,
IIpGZ[CTaBJIeHHBIX B BHJA€ BbINNaJgamwuiero CIrImucka. ( HOI[CTaHOBKa JJIEMEHTOB B IIPOIIYVYCKHU B
TeKCTe[

«OTJ‘II/I‘II/IG paCTI/ITeJILHoﬁ KIICTKHN oT KUBOTHOI. BCTABbTC HpOHyH_[eHHbIe TCPMUHBI n3
MPEJIOKEHHOTO TIePEeUHs, HCIONB3yS Ui 3TOro Hu(poBBIe 0003HAUCHHUS. 3aNUIIATE B TEKCT
mudpsl  BHIOPAHHBIX OTBETOB, a 3aTeM IOJIYYHBINYIOCS IOCICIOBATENLHOCTh IH(p (IO TEKCTY)
BIIUILIUTE B IPUBEAEHHYIO HUXKE TaONIHILY.

OTJIMYUE PACTUTEJBHOM KJIETKH OT )KUBOTHOMN

PactutenbHas kieTka, B OTIUYHME OT >KUBOTHOW, UMEET KpPYIHBIC (A), xoTopeie 'y
CTapbIX KIIETOK (b) u BbITECHSAIOT AIpO KIETKM U3 IEeHTpa K & obonouke. B
KJIETOYUHOM COKE MOTYT HaXOAHUThCS (B), KoTOpble TpPUIAIOT € CHHIOI,
¢dbuoneToByto, MaJMHOBYIO OKpackKy " Tp. Obomouka pacTUTENBHOMN KJIETKH
MPEUMYILIECTBEHHO COCTOUT U3 I).

IMEPEYEHb TEPMWHOB:

1) xmoporuiact ‘2) BAKYyOJIb ‘3) ITATMEHT 4) MUTOXOHAPUS ’

5) ciauBaroTCs ‘6) pacnagarorcs ‘7) LEJUTI0I03a 8) riroKo3a ’

3.BoccTaHoB/IeHHE IPAaBUIbHOM MOCIE0BATEILHOCTH.

3agannsi_6a30BOr0_VPOBHSI — COCTABHMTHL IOCJIEI0BATEILHOCTh M3 3-X 3JIEMEHTOB OTBETOB
Yemanosume, 6 xaxoii nociedosamenbHOCmu  00pa3yiomcs CMpPYKmMypbl MOJEKYIbl OenKa:
1) nonunenTuHas ENb

2) ki1yOOK WM riodyna

3) nonunenTUAHAs CIUPAIb

4) CTpYKTypa U3 HECKOJIBKUX CyObETHHHMIL

Yemanosume, 6 kaxoti nocredogamenbHocmu npoucxoosim npoyeccobl MUmosa:
1) PacxoxeHne CECTpUHCKHUX XPOMAaTHU/.
2) Cnupanu3zaiusi XpOMOCOM.

3) OGpa3zoBanue MeTadazHON IIACTUHKH.
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3aganue OTHOCUTCSI K TOBBLIIIEHHOMY (cocTaBHUTH
N0CJIeI0BATEJIbHOCTL X 6 1 00Jiee OTBETOB)

Ycmanosume nocnedoosamenvhocms cmaouii 8 JCUSHEHHOM UYUKAE 3€1EH020 MXd, HAYUHAs
npopacmanus  Cnopeol. 3anuwume 6 mabauyy  cOOmeemcmseyruyio
nocne008amenbHoCmy UUPP:

1) pazBuTHE TUCTOCTEOCIBHOTO PacTEHHs 2) CO3pEeBaHHe

CIIOp B CIIOPaHTUU

3) mpopacranue ciopsl 1 00pa30BaHKUE MPOTOHEMBI

4) obpa3zoBaHUE raMeT U OIUIOOTBOPEHUE

5) bopMupoOBaHHE MOJIOIOTO CIIOPO(HTA U3 3UTOTHI

YPOBHIO CJI0KHOCTH

Yemanosume nocnedosamenvnocms npoyeccos, npoucxoosauux 8 Xxooe meuosa.
1) pacnionoxeHnue rnap roMoJI0rMYHbIX XPOMOCOM B 3KBaTOPUAIbHON IIJIOCKOCTH
2) KOHBIOTaIMsI, KPOCCUHTOBEP

3) pacxokJeHHe CEeCTPUHCKUX XPOMAaTH/T
4) obpa3zoBaHUE ralUIOUIHBIX SIIEP C OHOXPOMATHIHBIME XPOMOCOMaMHU 5)
PacXoKJI€HNE TOMOJIOTUYHBIX XPOMOCOM

4, HOIICTaHOBKa 9JICMCHTOB B IIPOITYCKHU B TCKCTC.

Jlonoanume cxemy:
OO01as ouoorus

Yuenue o ? ['enetuka ? Monekynsp  [?
KJICTKE Hast
OHoJI0THUs
? buonorus  \M3menyugocm [YmydiicHHE ? Yaenwue o
pasBUTHI b nopoJ POMCXOXKIEC
TKaHEeH u PKUBOTHBIX U HUM KU3HU
HAcCe0CmeeHH (COPTOB
ocmb pacTeHui
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