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IHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo yueOHOMY mpenmery "buonorusa" (mamee - OMOJIOTHS) Ha YPOBHE CpEAHEro 0OIero oopa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit @enepanuny, PI'OC COO, Konnenuuu npenogaBanus y4eGHOTO
npeameTa «buosorus» 1 OCHOBHBIX MOJIOKEHUH (eepabHON pabodeii mporpaMMbl BOCITUTAHHUS .

VY4eOHbiii npeamer «buosorus» yriyonéHHoro ypoBHst usydeHust (10—11 kiaccel) siBIsieTCs OJHUM U3 KOMIIOHEHTOB IPEIMETHOW 00JacTH
«EctectBenHo-HayuHble npeamersy». CornacHo nonoxkeHusiM @I'OC COO npoduiibHble yueOHbIe PeAMEThI, U3y4aeMble Ha yrilyOJIEHHOM YpOBHE,
ABIISIIOTCSL crtocoboM uddepeHanuy o0ydeHnss Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUS M MPH3BAHBI 00ECIIEYUTH MPEEMCTBEHHOCTh MEXKIY
OCHOBHBIM OOILIMM, CPEIHUM OOIINUM, CPEAHUM MPO(GECCUOHATBHBIM U BBICUIMM 00pa3oBaHueM. B TO ke BpeMs Kax/Iblii U3 3TUX YU4EOHBIX IIPEIMETOB
JOJDKEH OBITH OPHEHTHPOBAH Ha MPUOPUTETHOE PEUICHNE 00pa30BaTEIbHBIX, BOCIUTATEIBHBIX H PA3BUBAIOIINX 3334, CBA3aHHBIX C TPO(QOpHEHTAIHEH
o0yyaroImuxcss M CTUMYJUPOBAaHMEM MHTEpeca K KOHKPETHOM 00JacTH HAy4dHOIO 3HaHUS, CBSI3aHHOIO ¢ OMOJIOTHEW, MEeAMLIMHOW, 3KOJIOTHEH,
IICUXOJIOTHEH, CIOPTOM UJIM BOCHHBIM JIEJIOM.

[Iporpamma mo yueOHOMy mpenmery "buonorus" maér mpeacraBieHwe O IENIM W 3aadax W3y4deHUs: yuyeOHoro npenmera «buomorus» Ha
yriayOn€HHOM YpOBHE, OMpefenseT o0s3aTelabHoe (MHBapUAaHTHOE) MPEIMETHOE COJEp’KaHUe, €ro CTPYKTYpUpPOBAHHE IO pasfenaM U Temawm,
pacmpesiefieHre 1Mo KjiaccaMm, peKOMEHAYET MOCIeA0BAaTeIbHOCTh U3YUEHUsI yUeOHOTr0 MaTepHaia ¢ y4€TOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€iA, JIOTUKHU Y4eOHOTO Mpoliecca, BO3PACTHBIX 0CoOOeHHOCTeH o0yyaronuxcs. B mporpamme mo OMoI0ruu peann3oBaH MPUHIIHI TPEEMCTBEHHOCTH C
M3y4eHHEM OMOJIOTMM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus, 6yarogaps 4eMy NpocMaTpUBaeTCsl HAPABICHHOCTh HA MOCIEAYIOLIee pa3BUTHE
OMOJIOTMYECKUX 3HAaHUH, OPUEHTHPOBAHHBIX HA (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS, IKOJIOTUYECKOTO MBIIUICHHUS, TPEICTaBICHUN
0 3JJ0pOBOM 00pa3e *KHU3HHU, Ha BOCIIUTAaHUE OEPEeKHOr0 OTHOIIEHUS K OKpYXarollel mpupoiHoil cpene. B mporpamme mo 6GMOI0TUM TakKe MMOKa3aHbI
BO3MOXXHOCTH yueOHoro mpeamera «buonorus» B peanmuzanuu TpeboBanuit ®I'OC COO K TMIaHUPYEMBIM JTHYHOCTHBIM, METANpEAMETHBIM U
MPEAMETHBIM pe3yJbTaTaM 00y4ueHUs W B (OPMHUPOBAHHH OCHOBHBIX BHJOB y4€OHO-TIO3HABATEIHLHOW NEATEIHLHOCTH OOYYaIOIIMXCS 1O OCBOEHUIO
CoJiepKaHusi OMOIOTHYeCKOro oOpa3oBaHus Ha YPOBHE CpEIHEro o01ero oopa3oBaHusl.

VY4eOusiif npeameT «buonorus» Ha ypoBHE CpeIHEro o0IIero oOpa3oBaHusl 3aBepInaeT Onosornueckoe oOpa3oBaHue B MIKOJIE U OPUEHTUPOBAH
Ha pacHIMpeHne U yriyOJaeHne 3HaHUH 00yJaronuXcs 0 )KHBOW MPHUPOE, OCHOBAX MOJICKYJIIPHON U KJIETOYHON OMOJIOTHH, SMOPHOJIOTHH U OHMOJIOTHH
pa3BUTHUSA, TCHETUKH, CEJIEKIINH, OMOTEXHOJIOTHH, YBOJIIOIIMOHHOTO YUEHHUS U DKOJIOTHH.

Wzyuenne ydeOHOro mnpenmera «buojorus» Ha yriiyOJeHHOM YPOBHE OpPHMEHTHPOBAHO Ha IMOJATOTOBKY OOYYAIOMIMXCS K MOCIEAYIOIEMY
MOJTyYEHHIO OMOJIOTHYECKOr0 00pa30BaHUs B By3ax U OpPraHU3aLUsAX CPEAHEro npodeccuoHaibHoro oopazoBanus. OCHOBY €ro cojiepKaHHs COCTaBIISET
crcTeMa OMOJIOTHIECKUX 3HAHUH, TIOTYYEHHBIX TP H3yYCHUH OOYYAIONIMMHUCS COOTBETCTBYIOMIMX CUCTEMATHUECKUX Pa3/IelIOB OMOJIOTHN HA YPOBHE
OCHOBHOTO o01iero oopasosanusi, B 10—11 kimaccax 3TW 3HAHUS MOJYYalOT pa3BUTHE. Tak, pacHIMPEeHbl M YIIyOJeHbl OMOJOTHYECKUE 3HAHHS O



pacTeHHSIX, KUBOTHBIX, Ipubax, OakTepusX, OpraHU3Me YeJIOBEKa, OOMMX 3aKOHOMEPHOCTSX JKU3HU, JOMOJHUTEIHHO BKIFOYCHBI OMOJOTHYCCKHE
CBEICHHUS ITPUKJIAHOTO U TOMCKOBOIO XapaKTepa, KOTOPhIE MOKHO MCIIOJIb30BaTh KAK OPUEHTUPHI AJIsl OCIEAYIOIIero Beioopa npodeccun. Bozmoxkna
TaK)K€ WHTETpaIusi OMOJIOTMYECKMX 3HAHWW C COOTBETCTBYIOIIMMHU 3HAHHSIMHE, MOJTYYCHHBIMH OOYYAIOIUMUCS TPHU H3YYCHHH (PU3UKH, XUMHH,
reorpauy U MaTEMaTUKH.

CtpykTypa nporpaMmmsl 1o yueoHoMy npeamety "buonorus" orpaxkaeT CHCTEMHO-YPOBHEBBIN 1 3BOJIOIIMOHHBIN MTOAXOIbI K U3yUYEHUIO OMOJIOTHUH.
CornacHo UM, U3y4alOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTepHBIE JJISl )KUBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3alliu, SBOJIOIUH OPTraHUYECKOTro
MUpa Ha 3emiie, COXpaHECHHsI OMOJIOTMYECKOTO pa3HooOpasus TuiaHeThl. Tak, B 10 Ki1acce n3y4aroTcsi OCHOBBI MOJICKYJISIPHOM U KJIIETOUYHOW OMOJIOTHH,
AMOPHUOIIOTUN ¥ OUOJIOTUU PA3BUTHSI, TCHETUKH U CETIEKINU, OMOTEXHOIOTUU U CUHTETUUECKOM OMOIOTHH, aKTYaAIU3UPYIOTCS 3HAHUS 00YJaIOIIH XCS 110
0oTaHMKe, 300JI0TUH, aHATOMUH, (pru3nosioruu yenoseka. B 11 kimacce n3ydaroTcs HBOIIOIMOHHOE YISHNE, OCHOBBI SKOJIOTUH U yYeHHE 0 Orocdepe.

Yuebnblii mpeamet «bruosorus» npu3BaH 00eCeunTh OCBOSHHE 00YJaAIOIUMICS OMOIIOTUIECKUX TEOPUI B 3aKOHOB, UICH, TPHHIIUIIOB U IPABUJI,
JIeKAIIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYUHOW KapTHHBI MMpa, 3HAHUH O CTPOCHHM, MHOIOOOpa3HM U OCOOEHHOCTSAX KIJIETKH, OpraHu3Ma,
MOMYJISILIMK, OUOIIEHO03a, 3KOCUCTEMBI, O BBLAAIOIIMUXCS HAYUHBIX JTOCTHKEHHUSIX, COBPEMEHHBIX HCCIIECIOBAHUIX B OMOJIOIMH, MPUKIAAHBIX aCHEKTax
Ouosiornyeckux 3HaHui. /[ pa3BUTHS U NOJAEp)KaHUS MHTEpeca 00ydaromuxcs K OMOJI0ruy HapsAay CO 3HAUUTENbHBIM 00BEMOM TEOPETHUECKOrO
MaTepuaiga B COAEpXKaHUMU MPOrpamMmbl IO OMOJOTMU IPETYCMOTPEHO 3HAKOMCTBO C HMCTOpPUEH CTAHOBJIEHMSI M Pa3BUTUS TOW WM MHOM oOnactu
O10JI0rMH, BKJIAJIOM OTE€UECTBEHHBIX U 3apyOeKHBIX YUEHBIX B PEIICHUE BAKHEUIINX OHOIOTHYECKUX U SKOJIOIMUYECKUX POOIeM.

Ilenp wu3ydyeHuss yueOHoro mnpenmera «buonorus» Ha yriyOJn€HHOM YpPOBHE — OBJIAJEHHE OOYYAIOUMMHCA 3HAHUSAMU O CTPYKTYPHO-
(YHKIIMOHAJIBHOW OpPraHM3allMM >KUBBIX CHCTEM Pa3HOT0 paHra M MpuoOpeTeHHe YMEHHUH HCMOJIb30BaTh 3TH 3HAHUA B (POPMHUPOBAHUHU HMHTEpEca K
ornpeeqiéHHON 007acTu MpopeCcCHOHATBLHON JESITeNbHOCTH, CBA3aHHOW ¢ OHOJOrMed, WM K BBIOOPY yueOHOro 3aBeACHHUs Ul NPOJODKEHUS
OMO0JIOTNYECKOT0 00pa30BaHUSI.

Z[OCTI/I)KCHI/IG LEJIN U3YyHYCHUA yqe6Hor0 npeameTa «buomorus» Ha YFJ'IY6J'IéHHOM YPOBHE obecreunBaeTCs pPCHICHUCM CIICAYIOIIHNX 3a4a4:

OCBOEHHE OOYYaIOIIMMHUCSA CHUCTEMbl OWOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX OHMOJOTHMYECKMX TEOPHUSAX, KOHIICMIIHAX, TUIOTe3aX, 3aKOHaXx,
3aKOHOMEPHOCTSX WM TPaBHJIaX, COCTABIIIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHUHY MHpPA; O CTPOSHUH, MHOTOOOpPa3HH M OCOOCHHOCTSIX
OMOJIOTMYECKHUX CUCTEeM (KJIeTKa, OpraHu3M, MOIYJISAINS, BUJ, OMOTeOo1eH03, Orocdepa); 0 BELAAIOIINUXCS OTKPHITUSX U COBPEMEHHBIX UCCIIEIOBAHUSX B
Oowmoornu;

O3HaKOMJIEHHE O0yYaroUIMXcs ¢ METOJaMU MO3HAHUS KUBOU MPUPOABI: UCCIEA0BATEIHCKUMU METOAAMH OMOJIOTUYECKUX HAayK (MOJIEKYISpHON U
KJIETOYHOM OMOJIOTHH, SMOPHOJIOTUN U OMOJIOTUM Pa3BUTHSI, TEHETUKU U CENIEKIIMH, OMOTEXHOJOTUU U CUHTETUYECKOW OMOJIOrHH, MalleOHTOJIOTUH,
HKOJIOTHH); METOJAMHU CAMOCTOSITENIbHOIO MpPOBEIEHUS OMOJOTMYECKUX HCCIEeIOBaHMNA B JIaOOpaTopuu M B Mpupoze (HaOmoJeHHe, U3MepeHHe,
9KCIIEPUMEHT, MOJIETTUPOBAHUE);



OBJIaJicHUEe OOYYAIOMIMMHUCS YMEHHUSMHU: CaMOCTOSITEIbHO HAXOJUTh, AHAIM3MPOBATH M UCIOJIB30BaTh OHOJIOTMYECKYI0 HH()OPMALUIO;
M0JIb30BAThCS OMOJIOTHYECKON TEPMUHOJIOTHEN U CUMBOJIMKOW; YCTAaHABIMBATh CBA3b MEXAY Pa3BUTHEM OUOJIOTUU U COLMATbHO-KOHOMHUYECKUMH U
HKOJIOTUYECKUMHU TpoOIeMaMH YeIOBEYECTBA; OLIEHWBATH MOCIEACTBUSA CBOCH NESATEIBHOCTH 1O OTHOILICHHWIO K OKpYXalolleld MPUPOIHON cpene,
COOCTBEHHOMY 3/I0POBBIO U 3[JOPOBBIO OKPYKAIOUIUX JIF0/Iei1; 000CHOBBIBATH U COOIIOIATh MEPHI TPO(MUIAKTUKN UH(EKITMOHHBIX 3a00JIeBaHU, TpaBUIIa
MOBEJICHUS B MPHUPOJIE M obecreueHus: 0€30IMacHOCTH COOCTBEHHOM JKU3HEIEATEIIbHOCTH B YPE3BBIYAMHBIX CUTYAIMSIX MPUPOAHOTO M TEXHOTEHHOTO
XapakTepa; XapakTepu30BaTh COBPEMEHHbIE HayuHbIe OTKPBITUS B 0071aCTU OHOJIOTHH;

pasBUTHEC Y O6yLIaIOHII/IXC$I HHTCJUICKTYAJIbHBIX W TBOPYCCKHX CIIoCOOHOCTEH B mponecce 3HAKOMCTBA C BBIJAOIIHUMUCA OTKPBITHAMHU U
COBPEMCHHBIMH HCCIICAOBAHUAMU B 6I/IOJ'IOFI/II/I, peuracMbIMU  CHO HpO6HeMaMI/I, MeTO,Z[OJIOFHeﬁ OHOJIOTHYECKOTO HCCIICA0OBaHuA, IIPOBCACHUSA
OKCIICPUMCHTAJIbHBIX I/ICCJIGI[OBaHI/If/'I, peICHUA OMOJIOTHYSCKUX 3aia4, MOAC/IMPOBAHUSA OHOJIOrHYeCKUX 00BEKTOB U IIponecCoB;

BOCIIMTAaHUC Y 06y11a}01111/1xcs1 HOEHHOCTHOT'O OTHOIICHUSA K JKUBOI mpupoJac B LCJIOM U K OTACIIbHBIM e€ o0ObeKTaM H SABJICHUSAM, q)OpMI/IpOBaHI/IC
SKOHOFHHGCKOﬁ, reHEeTUYECKOM I'PAaMOTHOCTH, O6H_I€I‘/'I KYJIbTYPbI IOBECACHUA B IPUPOJAC; UHTCTPALIUU CCTCCTBCHHO-HAYYHBIX 3HaHPIfI;

prOOpeTeHNE 00YIAOIUMUICS KOMIIETCHTHOCTH B PAllMOHATIBHOM PUPOJIONIOIB30BaHUH (COOIOICHUE TIPABUIT TOBEIICHHS B TIPUPOJIE, OXPAHBI
BHJIOB, 9KOCHCTEM, OHOC(hepBl), COXpaHEHUH COOCTBEHHOTO 3/I0OPOBBS U 3JI0POBbSI OKPYKAIOIIUX JIF01eH (COOIr0IeHNs Mep TPOQHIIaKTHKH 3a00ICBaHHIA,
obecriedeHrne 0E30MaCHOCTH KU3HEACATSIILHOCTH B YPE3BBIYAMHBIX CUTYAIMSX IMPUPOJHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIIOJIb30BaHHUS
OMOJIOrMYECKUX 3HAaHUN U YMEHUI B IOBCEHEBHON XKU3HU;

CO3/IaHH€ YCIOBUHM 11 OCO3HAHHOTO BbIOOpa OOYYAIOUIUMUCS HWHAMBHUYaJbHOM 00pa3oBaTelNbHONW TPAEKTOPHH, CHOCOOCTBYIOLIEH
MoCIeAYIOLEMY MTPodeccHOHAIIBHOMY CaMOOIIPEIEIEHHIO, B COOTBETCTBUU C MHAWBUIyaJIbHBIMU HHTEPECAMU U MOTPEOHOCTAMU PETHOHA.

OO1mee YrcIio 9acoB, OTBEICHHBIX HA M3YYCHHE OMOJIOTHH Ha YTIyOJICHHOM YpOBHE CpellHero oomero oopazoBanusi, cocrapiseT 204 gaca: B 10
knacce — 102 yaca (3 yaca B Hezento), B 11 kmacce — 102 vaca (3 gaca B Hezemio).

OT60p OpTraHHU3allMOHHBIX (I)OpM, MCTOHNOB MU CpCIACTB 06yquI/151 OMoJIOrun OCYHICCTBIIACTCA C y‘IéTOM CHCI_II/Iq)I/IKI/I €ro COACPIKaHUA U
HAITpaBJICHHOCTU Ha MPOAOJIKCHUC OMOJIOTHYECKOro O6p330BaHI/ISI B OpraHu3anusax CpCaHero HpO(I)CCCI/IOHaJ'ILHOFO M BBICIICTO O6pa3OBaHI/I$I.

O0s3aTenbHBIM YCIOBHEM NPU 00ydeHUN OMOJIOTUHU Ha YIITyOJIEHHOM YPOBHE SIBJISIETCS TPOBEICHUE JIAOOPATOPHBIX M MPAKTHUECKUX paboT. Takxke
ydactue oOy4yarouuxcs B BBIIIOJHEHUM MPOEKTHBIX U y4eOHO-UCCIIEOBATENbCKUX Pa0dOT, TeMAaTHKa KOTOPBIX OMPEIENeTcs y4UTelleM Ha OCHOBE
HUMEIOLIUXCS MaTEPUATIbHO-TEXHUUECKHUX PECYPCOB M MECTHBIX TPUPOIHBIX YCIOBHM.

COJEP/KAHUE OBYYEHUA

10 KJTACC



Tema 1. Buosnorus kak Hayka

CoBpeMeHHas OuoJIOTHST — KOMIUIEKCHAs Hayka. KpaTkas ucropus pa3Butus Ouonoruu. buonornueckue HaykKd U U3ydaeMble UMH TPOOIEMBI.
@dyHaMeHTaJIbHbIE, IPUKIIAHBIE U TIOUCKOBBIE HAYUHBIE UCCIIEA0BAHNS B OMOJIOTUH.

3navyeHue Ouonoruu B (OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI Mupa. IIpodeccun, cBs3annbie ¢ Ononorueil. 3HayeHue
OMOJIOTMH B IPAKTUYECKON AEATEIIbHOCTU Y€I0BEKa: MEIUIIMHE, CEIbCKOM X034HCTBE, IPOMBIIIICHHOCTH, OXPaHE IPUPO/IBL.

JdeMoHcTpannn

[optpetsl: Apuctorens, Teodpacrt, K. JIuaneit, XK. b. Jlamapk, Y. lapsun, VY. I'apseii, I'. Mennens, B. U. Bepnanckuii, U. I1. [TaBnos, U.
N. Meunukos, H. 1. BaBuios, H. B. Tumodees-PecoBckuii, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabauisl n CXCMBI: «CBs13B ouoaorun C ApyrumMu HayKaMu», «Cucrema OMOJIOTMYECKUX HAYK».

Tema 2. ’KuBble cucTeMbl H X H3y4YeHHE

JKuBble crucTeMbl Kak IpeAMeT u3ydeHus 6nonornu. CBOWCTBA KUBBIX CUCTEM: €IMHCTBO XMMUYECKOI'O COCTABA, IMCKPETHOCTh U LIETOCTHOCTb,
CIIO)KHOCTh M YHOPSAOYEHHOCTh CTPYKTYpBl, OTKPBITOCTb, CaMOOPraHU3allus, CaMOBOCIPOU3BEJIEHUE, Pa3Ipa)kKUMOCThb, W3MEHUYUBOCTb, POCT U
pa3BUTHE.

YPOBHM OpraHu3aluy KXUBBIX CHUCTEM: MOJIEKYJISAPHBINM, KJIETOUHBIM, TKAHEBBIN, OPraHU3MEHHBIN, MOMYJIALNOHHO-BUI0BOM, dKOCHUCTEMHBIN
(OmoreonieHoTHueckuit), O6uocdepusiit. IIporeccsl, npoucxopsmue B KHUBBIX cucTeMax. OCHOBHble Npu3HAaKU kuBoro. JKu3Hp kak ¢dopma
cyuiecTBoBaHMs Marepuu. Hayku, u3yuaroniye >KuBble CHCTEMbI Ha Pa3HbIX YPOBHSX OpraHU3al|H.

W3ydenue xxuBbIX cucteM. MeTtoibl Ononornyeckoit Hayku. HaGmonenue, nusmepenune, SKCIepuMeHT, cucTemMaru3alius, Mmeraananus. [loustue o
3aBUCUMOM M He3aBUCUMOI nepemeHHoH. [TnanupoBanue sxcniepumenTa. [loctanoBka u mpoBepka runotes. Hynesas runoresa. [Tonstue BBIOOpKH 1 €€
JOCTOBEpHOCTh. Pa3bpoc B Ouonormueckux naHHbIX. OIllEHKa JIOCTOBEPHOCTH IOJIYUEHHBIX pe3yiabTaToB. [IpMuMHBI HCKa)k€HUS Pe3yJbTaTOB
sKcnepuMeHTa. [IoHATHE CTaTUCTUYECKOrO TecTa.

JleMoHCTpanun



Tabnuibl u cxembl: «OCHOBHBIE IPU3HAKY JKU3HNY, «bHoIOrnueckue cucteMol», «CBOWCTBA )KUBOM MaTepuny», «Y pOBHU OpraHU3aLUU KUBOH
npupoas», «CTpoeHHe KUBOTHOU KIETKHM», «TKaHU JKUBOTHBIX», «CHCTEMBI OpPraHOB 4YEJIOBEYECKOro opraHusma», «buoreonenosy», «buochepar,
«MeTtoabl U3y4EHHUs ) KUBOU ITPUPOIBIN.

OOGopynoBanue: 1adbopaTtopHOe 000PYAOBAHUE JIJIsl IPOBEACHUS HAOIIOACHUHM, U3MEPEHUH, SKCIIEPUMEHTOB.

HpaKTH‘leCKaH pa60Ta «cnonb3oBanue Pa3IMYHBIX METOJA0B ITPU U3YUYCHUHU KUBBIX CUCTEM».

Tema 3. Buogorus KjieTku

Kretka — cTpykTypHO-(pyHKIIMOHAIbHAS equHUIA kuBOTrO. VicTopus oTkphiTUs KieTku. Padorer P. I'yka, A. JleBenryka. Kinetounas Teopus
(T. IBann, M. Ilneiinen, P. BupxoB). OcHOBHBIE MOJIOKEHUS COBPEMEHHOM KJIETOUHOMN TEOpHUHU.

MeTo 161 MONIEKYISIPHOM U KJIETOYHON OMOIOTHH: MUKPOCKOIIUS, XpoMaTorpadus, 31eKTpodopes, METOI MEUYEHBIX aTOMOB, AU depeHIaTbHOe
neHTpudyrupoBanue, KyJIbTUBUPOBAHHUE KIIETOK. M3yuenue Qukcupo8anHvlx Kiemox. DIEKTPOHHAsS MUKpOCKonusi. KoHgokanvHas MuKpockKonus.
Bumanvnoe (npuscusnennoe) uzyuenue Kiemox.

JleMoOHCTpaL U

IToptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. IlIneiinen, P. Bupxos, K. M. bap.

Tabauiel U cxemul: «CBETOBOM MUKPOCKOII», ((3J'IeKTp0HHBIfI MUKPOCKOII», ((I/ICTOpI/I}I Pa3sBUTHA MCTOJ0B MUKPOCKOITUN)).

O6ODVI[OBaHI/ICI CBETOBOM MUKPOCKOII, MUKPOIIPEIIApaThbl PACTUTCIIbHBIX, JKUBOTHBIX U 6aKTepI/IaJ'IBHBIX KIJICTOK.

IpakTnyeckass padora «V3yueHue MeTOJOB  KJIETOUYHOM Owmonorum  (Xpomartorpadusi, dsaekTpodope3, auddepeHIanIbHoe
ueHtpudyruposanue, [1LP)».

Tema 4. Xumnueckasi Opranu3anus KJIeTKH

XVWMHYECKUH COCTaB KIETKH. Makpo-, MHKpO- M YJIbTPaMHKPOJIEMEHTHl. Boma u €€ ponap Kak pacTBOpPUTENS, peareHTa, ydacTHE B
CTPYKTYPUPOBAHUU KIIETKH, TETIOpEryisiiui. MuHepaibHble BEIIecTBa KJIETKU, UX Onojiorudeckas poiib. Pojib KaTHOHOB M aHMOHOB B KJIETKE.



Oprannyeckue BemiecTBa KieTku. buonornyeckue monumMepsl. benkn. AMUHOKHCIOTHBIA cocTaB 0enkoB. CTPYKTYphl OEIKOBOH MOJIEKYJIbI.
[TepBuuHast CTpykTypa Oeika, HenTHIHas CBA3b. BropuuHas, TpeTUYHas, YeTBepTUYHAs CTPYKTYphI. JleHarypanus. CBoiictBa 6enkoB. Kiaccuduxanms
0enkoB. buonornueckue GyHKIUN OCIKOB. [Ipuonsi.

VYraeBoasl. MoHOcaxapuabl, Iucaxapuibl, OJMTOCaXapuabl W mnosmcaxapuisl. OOmmii miuaH cTpoeHHs W (PU3HKO-XMMHUYECKHE CBOICTBa
yriaeBoAoB. bruonornueckue QyHKIMH yriieBoOI0B.

Jlumuasl.  T'uppodunbHo-rHapodoOHbIe  cBoicTBa. Kinaccupukanus nununoB. Tpurmunepuabl, (ochonumnuasl, BOCKH, CTEPOHJBI.
buonornueckue Gpynkuuu nunuaos. O6ume cBoiicTBa OMOJIOrHYECKUX MEMOpaH — TEKY4YeCThb, CIIOCOOHOCTh K CaMO3aMbIKaHHIO, OJIYIPOHHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK u PHK. Crpoenue nykinennoBsix kuciotT. Hykneoruasl. [lpunnun komruiementapuoctu. [IpaBuno Yapradda.
Crpykrypa JHK — nBoitnas crimpans. Mectonaxoxaeaue u ononorunueckue pyakinuu JJHK. Bunsr PHK. ®ynknnn PHK B kitetke.

Crtpoenne mosiekyibl AT®D. Makpoaprudeckue cBsizu B Mosiekyine AT®. buonornueckue pyakiuun AT®. BoccTaHOBIIEHHBIC TEPEHOCYHKH, MX
byHKIUY B KIETKe. /[pyeue nykneozuompugocghamor (HT®). CexenupoBanue JJHK. Memoow: cenomuxu, mpanckpunmomuxu, npomeomuxu.

CrpyktypHast ~ Ouomorusi:  OMOXMMHUYEeCKHMe H  OMo(H3MUYECKHEe  WCCIENOBaHMS  COCTaBa M TNPOCTPAHCTBEHHOH  CTPYKTYPHI
o6uomornekyn. Mooenuposanue cmpykmypol u QYHKYULlL 6UOMONEKYIL U UX KomMnaekcos. Komnvromepuwiti ousaiin u opeanudeckuti cunmes 6UOMONEKY U
UX HenpuUpoOHbLIX AHATI0208.

JleMoOHCTpaL U

Hoptpertsr: JI. [Tomunr, [Ix. Yorcon, @. Kpuk, M. Yunkuunc, P. ®panxnun, ©. Conrep, C. [Ipy3unep.

QI/IaFQaMMLIZ «PaCHpeI[eJ'ICHI/IC XUMHUYECKHUX 3JIEMEHTOB B HEXKHUBOU npupomae», «PacnpeneneHI/Ie XUMHYECKHUX DJIEMEHTOB B )KMBOM IpUpoaCH».

Tabnuubl u cxembl: «Ileproanueckast TabIMIIAa XUMHUUECKUX AIIEMEHTOBY, «CTpOCHHE MOJIEKYIIbI BOJIbI», «BelecTBa B cocTaBe OpraHu3MOBY,
«Ctpoenue MoJieKybl Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYIb», «CTpOoeHHE MOJIEKYT YTIeBO0B», «CTpOCHHE MOJIEKYIT IMIHI0BY, «HykiIenHoBbIe
KHCIOTh, «CTpoeHne Mosekyiasl ATD».

O6opynoBaHue: XuMUYecKasi ocyia ¥ 000py10BaHUE.

Jla6opaTopnasi pa6ora «OOHapykeHne OEJIKOB C MOMOIIBIO KAaU€CTBEHHBIX PEAKIIHI.

JlaGopaTopHnasi pa6ora «liccienoBanne HyKJI€MHOBBIX KHCIIOT, BBIIETICHHBIX U3 KIETOK Pa3IMYHBIX OPIraHU3MOBY.



Tema 5. Ctpoenue u GQyHKIMH KIETKHU
THIbI KJIETOK: yKaprHOTHYECKasi M MpokapruoThuueckas. CTpyKTypHO-(pyHKIMOHATbHBIE 00pa30BaHuUs KIETKH.

Ctpoenune mpokapuoThueckoi kieTku. Kierounas creHka Oaktepuit m apxeil. OCOOCHHOCTH CTPOCHHS TeTepOoTpo(HONW M aBTOTPOHOM
MIPOKAPUOTHUYECKUX KJIETOK. MeCTO U POJIb IPOKAPHOT B OHOIEHO3aX.

Crpoenrie W (yHKIMOHHPOBAHUE SYKApUOTHYECKOH KieTkd. llmazmatmueckass memOpana (rutazmanemma). CTpyKTypa IUIa3MaTH4eCcKOi
MeMOpaHbl. TpaHCIOPT BEIIECTB yepe3 IIa3MaTHYecKyt0o MeMOpaHy: maccuBHbIN (nuddys3us, obneru€énnas auddys3us), akTUBHBINA (MIEPBUYHBIN U
BTOPUYHBIA aKTHBHBIN TpaHcmopt). llomynmponunaemocts MemOpanbl. PaboTta HaTpmii-KaaumeBOro Hacoca. DHAOIMTO3: MHUHOLUTO3, (aromuTos.
Ox3ommto3. Knerounas crenka. CTpykTypa u QyHKIHUU KIETOYHOU CTEHKU pacTeHUH, rpuOOB.

[Mutonnazma. Iluto3oms. ILlutockener. JIBmkenwe muroruiasmbl. OpraHounabl kiaeTkd. OpHomeMOpaHHBIE OpPraHOUIbI  KJIETKH:
suporuiazmatrdeckas cetb (JIIC), anmapar ['onbkH, TM30COMBI, UX CTpoeHHEe W (YHKIUH. B3anMocBA3b 0JTHOMEMOpAHHBIX OPTaHOUIOB KIIETKH.
CrtpoeHue TpanyasipHOTO peTHKYIyMa. Mexanuszm nanpasienus beaxos ¢ II1C. CuHTe3 pacTBOPUMBIX 0enkoB. CHHTE3 KIIETOUHBIX MeMOpaH. [ maakwii
(arpanymsipHbIi) SHAOIIa3MaTHUeckuii petukynyMm. CekpetopHas ¢yHkius anmaparta [onbixu. Moouguxayus 6enxoe 6 annapame 1 onvoicu.
Copmuposka benxog 6 annapame I onv0scu. TpaHcTIOpT BemecTB B KIeTKe. Bakyonu pactutenbHbIX KineTok. Kinetounsnii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOWBl KJIETKH: MHUTOXOHAPUHU, TIACTUABL. [Ipoucxosxcoenue mumoxonoputi u naacmud. Cumbuocenes
(K.C. Mepescrkosckuii, JI. Mapeynruc). Ctpoenue u (GYHKIHM MHTOXOHIAPUA M IUIACTHI. IlepBUYHBIC, BTOPUYHBIC W CIIOXKHBIC ILTACTHIbI
(hOTOCHHTE3UPYIOIINX FYKAPUOT. XIIOPOILIACThI, XPOMOIUIACTHI, JISUKOTUIACTHI BBICIIIUX PACTCHUH.

HemeMmOpanHnbie opranonpl kiaeTku CTpoeHre U pyHKIMM HeMeMOpaHHBIX OPraHOMIOB KJIETKH. Pubocomsl. [lpomescymounvie punamenmeoi.
MuxkpodunaMeHTbl. Axkmunosvie Mmukpoguramenmol. MplLIEUHbIE KIETKH. AKMUHOBble KOMNOHEHmMbl HeMblUEeYHbIX KlemoK. MUKpPOTPYOOUKH.
Knerounsiii nentp. CTtpoeHHe W JBHXKEHHE >KTYTMKOB M pecHHYEK. MHUKpOTpyOOukHM wnuToIuiasmbl. LleHTpuons. benku, accoyuuposannvie ¢
MuKpoghunamenmamu u muxpompyoouxkamu. Momopnuie benxu.

SAnpo. OOonouka siApa, XpOMaTUH, KapuoIUla3Ma, SIPBIIIKK, UX cTpoeHue U (GyHKIUH. SAnepHbiii 6enkoBblii MaTpukc. [IpocTpaHcTBeHHOE
pacrioyio’keHNe XpoMoCOM B MHTEp(ha3HOM sipe. dyxpomamun u cemepoxpomamun. belku XxpoMatuHa — TMCTOHBL. Junamuka sa0eprotl 000104KU 8
mumo3se. Hoepuwiilt mpancnopm.

Krnerounsie BkmroueHus1. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK dYKAPHOT (PaCTUTEIHHOM, )KUBOTHOM, TPUOHON).

JleMoOHCTpaL U



[optpertsr: K.C. Mepexkosckuit, JI. Maprysnuc.

Tabmuubl U cxembl: «CTpOeHHE SYKAPHOTHUECKON KIETKH», «CTpoeHHe )KUBOTHOH KIIETKH», «CTpOeHHE pacTUTEIbHON KIeTKN», «CTpoeHue
MUTOXOHJIPUINY, «S1po», «CTpoeHNnE NPOKAPUOTUYECKON KIIETKHY.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPEIapaThl PACTUTEIbHBIX, )KUBOTHBIX KJIETOK, MHUKPOTIpENapaThl 0aKTepUaIbHbIX KIETOK.

Jlaboparopnasi padora «/3ydeHne CTpOCHHUsI KIETOK PA3JIMYHbIX OPTaHU3MOBY.

IMpakTuyeckas padora «3yueHue cBOWCTB KJIETOUHON MEMOpPAHbI».

JlabopaTopnasi pa6ora «lccienoBanue niaazMoinsa U JEIa3MOIn3a B PACTUTENIBHBIX KIETKAX».

IIpakTuyeckas padora «3yueHue IBUKEHUS LUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX)».

Tema 6. O0MeH BeleCTB U IPpeBpalleHHe JHEPIMHU B KJIeTKe

AcCCUMIIISITINS U TUCCUMMJIISALINS — JIBE CTOPOHBI MeTabou3ma. Tumsl oOMeHa BemecTB: aBTOTPO(HBIN U TeTepoTpOodHBINA. YUacTre KHCIOpoaa
B OOMEHHBIX Ipolieccax. DHepreTuueckoe ooecrnedyenue kieTku: npespamienne AT® B oOMeHHbIX npoieccax. PepMEeHTaTUBHBIA XapaKkTep peakiuit
KJIeToyHOro Metabosnn3ma. dDepMeHThI, UX CTpOEHME, CBOMCTBA M MexaHu3M JeiictBus. KodepmenTtsl. OTnuuust GepMEHTOB OT HEOPTaHUYECKUX
KaTaln3aTtopoB. beiaku-akTuBaTopsl U OCNKU-UHTUOUTOPBL. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAaKLUil OT pa3IMYHbIX (DaKTOPOB.

[lepBuuHbIl  cUHTE3  OpraHMYecKWx BemlecTB B KieTke. @DOTOCUHTE3.  AHOKCUeeHHblli U OKCUCEHHbIU  homocunmes y
oaxmepuii. Ceemocoduparowyue nueMeHmol U NUSMeHmbl peaKyuoHHo20 yenmpa. Poib XJI0pomacToB B npouecce GporocunTesa. CBeToBast U TEMHOBAs
¢bazel. Domoovixanue, Cs, Cs+ u CAM-munwvi pomocunmesa. IlponykTuBHOCTH (hoTOCHHTE3a. BiMsiHue pa3nnyHbIX (PaKTOPOB HA CKOPOCTh (DOTOCHHTE3A.

3HaueHue POTOCUHTE3A.

Xemocunre3. Pa3zHooOpa3zne OpraHn3MOB-XEeMOCHHTETHKOB: HUTPUPHUIUPYIOIINE OakTepuu, keae300aKTepuu, cepoOakTepuu, BOJIOPOAHbBIE
OaxkTepuu. 3HaYCHHE XEMOCHHTE3A.

AHaspoOHbIe opraHu3Mbl. Bumbl OpokeHus. [IpoaykTel OpOXeHUsS M WX HCIOJIb30BAHME YEIIOBEKOM. AHA’POOHBIE MUKPOOPTAHU3MBI KaK
O00BEKTHI OMOTEXHOJIOTUH M BO30OyIUTENH OONIe3HEH.

A3pO6HBIe OpTraHHU3MBlI. OTalbl OHEPICTUYICCKOTO oOMeHa. IToaroToBuTeabHBIN 3TaI. [ THMKOIN3 — 6CCKI/ICHOpO)1HOC PACIICIUICHUEC TTTFOKO3bI.



Buonornyeckoe okuciaeHue, WK KICTOYHOE AbIXaHue. Poib MUTOXOHIpUH B Mporeccax OMOIOTUYECKOro OKucieHus. Lluknnyeckue peakum.
OxkuciurensHoe  GochopunupoBanue. Iuepeus Mmembpannoeo  epaduenma  npomouos. Cummez ATD: paboma npomonnot ATD-
cunmaswel. [IpermyniecTBa a3poOHOTO MyTH 0OMEHA BEHIECTB Mmepea aHadpoOHBIM. I(H(HEKTHBHOCTH YHEPTETHUECKOTO OOMEHA.

JleMoHCTpan U

[optpetst: JIx. [Tpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, [1. Mutuenn, I'. A. 3aBap3uH.

TaOauibl U CXEMBI: ((CDOTOCI/IHTCS», ((:‘)HepFeTI/I‘IeCKI/Iﬁ O6M€H», «buocuntes 66.]'[1(3)), ((CTpOGHI/IC (I)epMeHTa», «XEMOCHHTE3Y.

O6ODVI[OBaHI/ICI CBETOBOM MHUKPOCKOII, O60py,HOBaHI/IC JJI IPUT'OTOBJICHUSA ITOCTOAHHBIX U BPEMCHHBIX MUKPOIIPCIIaApaTOB.

JlaGopaTopHhas padora «/I3yuyeHne KaTaIMTHYECKOW aKTUBHOCTH (PEPMEHTOB (Ha MPUMEPE aMUIIa3bl HITH KaTajaas3bl)».

JlaGopaTopHnas padora «/3yueHne GepMEHTATUBHOTO PACHICTUICHHUS MEPOKCH/IA BOJIOPO/IA B PACTUTEIILHBIX U KUBOTHBIX KIETKAX».

Jlaboparopnas padora «CpaBHEHHE NIPOIECCOB (POTOCHHTE3A U XEMOCHHTE3a».

JlaGopaTopnas pa6ora «CpaBHEHHUE MTPOLIECCOB OPOKEHUS U IBIXAHUSD).

Tema 7. HacneacreenHas nHGOPMANKs U peajn3anus eé B KJIeTKe

Peakiun MatpuuHOro cuHTe3a. [IpHHINI KOMIUVIEMEHTApHOCTH B PEaKLUAX MaTpUYHOTO CHHTe3a. Peanusanus Hacne CTBEHHOM MH(OpMAaIH.
I'enetnueckuii kof, ero cBoiictBa. Tpanckpunuus — marpuuHblii cuaTe3 PHK. ITpuHIuns! TpaHCKpUNIMK: KOMITJIEMEHTapHOCTh, AaHTUIIAPAJUIETbHOCTbD,

acuMMeTpuIHOCTh. Co3spesanue mampuyunvix PHK 6 aykapuomuueckoti kniemxe. Hexooupyrowue PHK.

Tpancasus u e€ stansl. Yuactue TpancnopTHeix PHK B 6uocunTese Oenka. YcnoBus 6uocuntesa 6enka. Koauposanue amuHokucioT. Poib
pubocom B OmocuHTe3e Oernka.

Cospemennvie npedcmasnenus o cmpoenuu cenos. Opranu3alys reHoMa y IpOKapuoT U SyKapuoT. Peryinsiys akTHBHOCTH T€HOB y IPOKApHOT.
I'mnoresa onepona (®. XKako0, XK. Mano). Mozexynapuvie mexanuzmol skcnpeccuu 2eHos y sykapuom. Ponb xpomamuna 6 pecyniayuu pabomel 2eHOs.
Perynsmus oOMeHHBIX mpolieccoB B kKieTke. Kierounslii romeocTas.



Bupycer — Hewsierounble (OpMBI KM3HM M oOnuratHele mnapa3uThl. CTpOE€HHME TMPOCTHIX M CIOXKHBIX BHPYCOB, DPETPOBUPYCOB,

0aktepuodaros. Kuznennwiil yuxi JJHK-cooepocawux supycos, PHK-cooepaicawux eupycos, bakmepuogpacos. Oopamunas mpancKkpunyus, pesepmasa,
unmezpasa.

BupycHsie 3a60eBanus uenoBeka, KUBOTHbIX, pacteHuit. CIINL, COVID-19, conunanbHble 1 MEAUITUHCKHE TPOOIEMBI.

Buoungopmamuxa: unmeepayus u ananuz 6oavuux maccusos («bigdata») cmpykmyphuoix ouonoecuneckux oannvix. Hanomexnonoeuu 6 ouonocuu
u meouyune. Ilpoepammupyemvie pynkyuu 6eixkos. Cnocobbi 00cmasKu 1eKapcms.

JleMoHCTpaLuu
IHoptpeter: H. K. Konbuos, /1. 1. IBaHOBCKUI.

Tabmuiel u cxeMbl: «buocunTe3 6enkay», «'eneTndeckuii kony, «Bupycen», «bakrepuodaruy.

IIpakTuyeckasi padora «Co3ianue MOJEIN BUPYCay.

Tema 8. JKu3HeHHBIH UKJ KJIETKH

Krerounslii 1iuki1, ero nepuosl u perynsmus. Matepdaza u muto3. OCoOOEHHOCTH MPOIECCOB, MPOTeKaIKX B uHTepdase. [loarororka kieTku
K nenenuto. [IpecunreTndeckuii (MOCTMUTOTHUECKHIA), CHHTETUYECKHI U MOCTCUHTETUYECKHH (MPEeMUTOTHUECKHIA ) IEpUOAbI HHTEP(a3hI.

Matpuunsiii  cunre3 JHK — perumkanms. Ilpuanuner permkanuu  [IHK:  xommuieMeHTapHOCTb, IOJYKOHCEPBAaTHBHBIA CHHTES,
a"HTUnapauienbHocTs. Mexanusm pervtnkanuu JJHK. Xpomocomel. Ctpoenne xpomocom. Tenomepsl U TenoMepasa. XpoOMOCOMHBIN Ha0Op KIETKU —

KapuoTHIl. I[HHHOHI[HLIﬁ U TaIJIONHBIN Ha60pBI XPOMOCOM. I'omonoruynsie XPOMOCOMBI. ITonoBeie XPOMOCOMBI.

I[CJ'ICHI/IC KJICTKU — MMHTO3. CTa,[[I/II/I MHTO3a U NPOUCXOAAINIUC B HUX MPOUCCCHI. Tunel MuTo3a. KapI/IOKI/IHCB U IUTOKMHE3. bruonoruueckoe
3HAYCHHUEC MHUTO3A.

Per YA MUTOTHYCCKOTO LUKJIA KIICTKH. HpOF paMMUpyeMas KJICTOUHAd I n0elb — aroImnTo3.



Knerounoe siapo, XpoMocombl, (DyHKIIMOHANbHASI TeHOMUKA. Mexanusmbl npoaugepayuu, ouggepenyuposku, cmapenus u 2udeiu Kiemok.
«ugposas knemra» — buounghopmamuuecxkue mooenu GYHKYUOHUPOBAHUSA KIEMKU.

JemMoHCcTpauMu

Tabauiel U cxeMbl: «KU3HEHHBIN MUKIT KIETKNY, «MuTo3y, «Ctpoenue xpomocom», «Permmukarus JTHK».

O0opyoBaHKe: CBETOBOM MUKPOCKOI, MUKponpemnaparbl: «MuTo3 B KJIETKaX KOpeIKa JyKay.

Jlaboparopnasi padora «/3ydeHrne XpoOMOCOM Ha FOTOBBIX MUKPOIIPENApATAX .

Jla6opaTopnasi pa6ora «HabnioneHne MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa JyKa (Ha TOTOBBIX MUKpOMpEraparax).
Tema 9. Ctpoenne n pyHKIUN OPraHU3MOB

buonoruueckoe paznooOpazue opranu3mMoB. OJHOKIETOYHBIE, KOJIOHUAIBHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcobenHocTn CTPOCHUA U KHUBHCACATCIbHOCTH OJHOKJICTOYHBIX OPraHuU3MOB. BaKTCpI/II/I, apxXcu, OAHOKJICTOYHBIC FpI/I6I)I, OJHOKJICTOYHBIC
BOAOPOCIIH, APpYTUC ITPOTHUCTHI. KononuanbHbie OpraHu3MBbl.

B3anmocBsa3b 4acTeli MHOTOKJIETOYHOTO opraHusma. TKaHI/I, OpraHbl U CUCTEMbI OPIraHOB. OpraHI/I3M Kak eIuHoe 1enoe. I'omeocras.

Txanu pacTeHuil. TUIIBI pacTUTEIBHBIX TKaHEH: 00pa3oBaTeNibHas, TOKPOBHAs, IPOBOIALIAsL, OCHOBHAs, MexaHHuecKas. OCOOEHHOCTH CTPOSHHUS,
(GyHKLIMI ¥ pacroyioKeHHs TKaHEeH B OpraHax pacTeHUH.

TkaHM )KMBOTHBIX M YelOBeKa. THIbI KMBOTHBIX TKaHEW: SMUTENUalbHAasl, COSAUHUTENbHAs, MbllIedHas, HepBHas1. OCOOEHHOCTH CTPOEHUS,
GYHKIUHI 1 paclofioKEHUsI TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKa.

Oprassl. BereraTuBHbIE U TeHEPATUBHBIE OPraHbl pacTeHUH. OpraHbl U CUCTEMBI OPraHOB KMBOTHBIX U YesioBeka. OyHKIIMN OPraHOB U CUCTEM
OpraHoB.

Omnopa tena opranu3mMoB. Kapkac pactenuii. Ckenersl 0JJHOKIETOYHBIX U MHOTOKJIETOYHBIX >KUBOTHBIX. HapyKHBI U BHYTpEHHUH CKeleT.
CrtpoeHne U TUIIBI COEAUHEHUSI KOCTEH.



JIBukeHue opraHu3MoB. JIBMKEHHME OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOMJIHOE, XI'YTMKOBOE, PECHUYHOE. /[BHKEHHE MHOTOKJIETOYHBIX
pacTeHuil: TPOIM3MBbI M HACTUU. /IBM)KEHNE MHOTOKJIETOYHBIX )KUBOTHBIX U YeJIOBEKa: MblllleuHas cucteMa. Peduekc. CkeneTHble MBIIIIBI M UX padoTa.

[Tutanue oprann3mos. [lormomenue Boabl, yrJIIEKUCIIOTO ra3a 1 MUHEPAJIBHBIX BEIECTB pacTeHUusAMHU. [Intanue xKuUBOTHBIX. BHyTpHIIonocTHoe
U BHYTPUKIIETOUYHOE IuIleBapeHue. lIuTaHue NO3BOHOYHBIX JKMBOTHBIX. OTAENBl NUIIEBAPUTENBHOrO TpakTa. lIuineBapuTesbHBIE KEle3bl.
[InmeBapuTenpHas CUCTEMA YEIOBEKA.

Hpixanue opranu3zMmoB. /[Ipixanue pacrenwid. Jlpixanue >kuBOTHBIX. Juddy3us ra3oB yepe3 MmoBepxXHOCTh KiIETKH. KOXHOE bIXaHHE.
JlbIxatesibHas MoBepxHOCTb. JKabepHoe 1 1€royHoe apixaHue. JpIxaHue N03BOHOYHBIX KHBOTHBIX U YEIOBEKa. DBOJIIOIMOHHOE YCIOKHEHHE CTPOCHHUS
JErKMX NTO3BOHOYHBIX )KMBOTHBIX. J[bIXaTeJIbHAS CUCTEMA YeJIOBEKa. MeXaHU3M BEHTWISALIMY JIETKUX Y IITHULL U MIIEKOIUTAOIIUX. Peryisnus apixanus.
JlpIxaTenbHbIC 00BEMBI.

TpaHcIopT BelEecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUi. TpaHCIIOPT BELIECTB Y )KUBOTHBIX. KpOBEHOCHAs cucTeMa U €€ OpraHbl.
KpoBeHocHasi cucremMa MO3BOHOYHBIX JKMBOTHBIX U denoBeka. Cep/ue, KpOBEHOCHbBIE cOCyJbl U KpoBb. Kpyru kpoBooOpaiiieHusi. DBOJIIOLIMOHHBIE
YCII0KHEHUS CTPOEHUSI KPOBEHOCHOM CHCTEMBI IIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaia u e€ perysiusi.

Boinenenue y opranu3moB. Beijenenve y pacrenuil. Boigenenue y :xuBoTHbIX. CokpaTUTeNbHbIe Bakyosid. Opranbl BbaelieHus. OuibTpanus,
cekperusi 1 0OpaTHOE BcachlBaHHE KaK MEXaHU3MbI PabOThl OpraHoB BhleIeHHs. CBS3b MOJOCTH Tella ¢ KPOBEHOCHON U BBIACIUTEIBHON CHCTEMAaMH.
Brinenenue y mo3BOHOYHBIX KUBOTHBIX U uenoBeka. [louku. Ctpoenue u ¢pyHkimonnpoBanue Hedpona. OOpazoBaHre MOYH Y YEJIOBEKa.

3amuTa y OopraHu3MoB. 3aluTa y OHOKJIETOYHBIX OpraHiu3MoB. Criopbl OaKTepHil U LIUCTHI IPOCTENIINX. 3alllUTa Y MHOTOKJIETOYHBIX PACTEHUH.
Kyrukyna. Cpencrsa nacCUBHOM U XMMHYECKOH 3aIIUThI. DUTOHLIUBL.

3ammTa y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M MX HpPOM3BOJHBIE. 3alMTa OpraHu3Ma oT Oosie3Hed. MIMMyHHas cucTema ueloBeKa.
Knerounslii ¥ rymMopalnbHbIi MMMYHUTET. BpoXIEHHBIH M NpUOOpeTEHHBbIM crneunpuyeckuid MMMYyHUTET. Teopusi KIOHAJIbHO-CEIEKTUBHOTO
ummynurera (I1. Ipaux, @. M. bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI OPraHU3MOB. Poiib Bp0okKIEHHOTO NMMYHHMTETA B Pa3BUTUU CUCTEMHBIX
3abosieBaHUI.

Paznpaxumocts 1 perynsiuust y OpraHu3mMoB. Pa3ipaKuMoCTh y OJHOKJIETOYHBIX OpPraHu3MoB. Takcucel. Pa3zapaxuMocTb W peryisinus y
pacteHuil. PocToBbIe BENIECTBA U UX 3HAYEHHUE.

HepsHas cuctema u pediekTopHas peryisiius y >KMBOTHBIX. HepBHas cuctema u €€ oTaenbl. DBOJIOIMOHHOE YCIOKHEHUE CTPOSHUS HEPBHOU
CUCTEMBI y )KUBOTHBIX. OT/I€bI TOJIOBHOT'O MO3Ta MMO3BOHOYHBIX )KUBOTHBIX. Peduiekc u peduiekropnas ayra. be3ycnoBHbie U yCIOBHbBIE pe(IEKCHI.



I'ymopasibHas perymnsauus 1 S9HIOKPUHHAS CUCTEMA )KMBOTHBIX U YesloBeKa. JKene3bl S9HIOKPUHHOM CUCTEMBI M MX TOPMOHBI. [IeCTBHE TOPMOHOB.
B3auMocBs13p HEpBHON U SHIAOKPUHHOM cucteM. I unoranamo-runogusapHas cucrema.

JemMoHCcTpauMu
IHoptpet: U. I1. [TaBnos..

Tabmuubl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE Boxopociny, «bakrepumn», «lIpocreimme», «Opranbl IBETKOBBIX
pacTeHuii», «CHCTEMBl OpPraHOB II03BOHOYHBIX JKMBOTHBIX», «BHYTpeHHee CTpoeHHME HaceKOMbIX», «TkaHum pacrteHuit», «KOpHEBBIE CHUCTEMBI»,
«Ctpoenue ctedns», «CTpoeHHe JIUCTOBOM IUIaCTUHKNY, «TKaHM >KMBOTHBIX», «Ckener uenoBekay, «llumeBapurenbHas cuctema», «KpoBeHOoCHas
cucreMa», «JlpixarenpHas cucreMay, «HepsHasa cucremar, «Koxka», «Mpblieunas cucreMa», «BbiaenurenbHas cucrtemay, « JHIOKPUHHASL CUCTEMAY,
«Ctpoenue MbILb, «MMmyHuteTy, «KumeunononoctHsie», «Cxema nutanus pacteHuil», «KpoBEeHOCHBIE CUCTEMBI IO3BOHOYHBIX >KHBOTHBIXY,
«Ctpoenue rusps», «CTpoeHue IuiaHapun», «BHyTpeHHee cTpoeHHe J0Xk/AeBOro uepss», «HepBHas cucrema peid», «HepBHas cuctema JISTyLIKN»,
«HepBHas cucrema npecmbikaromuxcsy», «HepBHas cucrema nrtuny, «HepBHas cucrema miuekonuTaromux», «HepBHas cuctema yenoBekay», «Peduexe».

O6opyoBaHKe: CBETOBOM MUKPOCKOI, MHKpPOIpENnaparbl OJHOKJIETOYHBIX OpraHM3MOB, MHUKpPOIIpenapaThl TKaHEW, paKOBHHBI MOJUIIOCKOB,
KOJUIEKIIUM HACEKOMBIX, HIJIOKOYKUX, >KHUBbIE SK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu pacTEeHUIl pa3HbIX OTAEIOB, BJIaXKHbIE IpernapaThbl
KMBOTHBIX, CKEJIEThl IMO3BOHOYHBIX, KOJJIEKI[MM OECHO3BOHOUHBIX KMBOTHBIX, CKEJIET 4yesloBeKa, 00OpYyJOBaHUE Ui JIEMOHCTPALMU MOYBEHHOIO U
BO3JYIIHOTO MHUTAaHMsI PAacTEHU, pacllelyieHusl Kpaxmajia U OelkoB moJ JeilcTBHeM (EepMEHTOB, 000pyAOBaHUE Ul JIEMOHCTPALMU OMBITOB IO
U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHNU3Ma JbIXaTECJIbHBIX ABUKCHUHN, MOJIEIU TOJOBHOTO MO3ra Pa3JIMYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3ydyeHne TKaHEH paCTEHUI.
JlaboparopHasi padora «/3ydeHne TKaHEH JKUBOTHBIX.
Jladoparopnasi padora «/3ydyeHrne opraHoB IBETKOBOTO PACTEHUSI.
Tema 10. Pa3MHoOkeHHMe U pa3BUTHE OPTAHU3MOB

@DopMBbl pa3MHOKEHUSI OPraHU3MOB: Oecrionoe (BKIItoYasi BEereTaTUBHOE) U 10JI0Bo€e. Bupl 6ecrionoro pa3sMHOKEHMs: TIOYKOBAHUE, CTIOPYIISIIIHS,
(dbparmeHTaIys, KIOHUPOBAHUE.

[TonoBoe pasmHoxkenue. [lomoBeie kieTkw, wim Tametrol. Meio3. Cragum wmeiioza. [loBenenme xpomocom B wmeito3e. Kpoccunrosep.
buonoruueckuii cMbica Mei03a U MOJIOBOTO Tpoliecca. Melo3 U ero MeCTO B dKU3HEHHOM LIMKJIE OPTaHU3MOB.



[TpenzaponpimeBoe pa3sutHe. ['amerorenes y xuBOTHBIX. [lomoBbie skene3pl. OOpa3oBaHue U pa3BUTHE MOJOBBIX KIETOK. CriepMaToreHes u
ooreHe3. CTpOEHUE MOJIOBBIX KIIETOK.

OHJ'IOI[OTBOpeHI/Ie n 3M6pI/IOHaJ'IBHOC Pa3sBUTHUEC )XUBOTHBIX. Cnoco0n1 OIINIOAOTBOPCHUS: HAPYKHOC, BHYTPCHHEC. HapTeHOFeHGB.

WMuiuBryanbHOE pa3BUTHE OPTaHU3MOB (OHTOT€HE3). IMOPHOIIOTHS — HayKa O Pa3BUTUU OPTaHU3MOB. Mopgozenes — 00Ha u3 enasHulx npooiem
ambpuonocuu. Konyenyus mopgocenos u moodenu mopgoeeneza. Cragun 3MOpUOTreHe3a >KMBOTHBIX (Ha mpumepe sarymiku). Jpobmenue. Tumb
napoOnenus. [emepmunuposannoe u Hedepmunuposannoe opobnenue. Bbnacmyna, munvr 6aacmyn. OcoOeHHOCTH IPOOICHUS MIICKONUTAIOMINX.
3apobllieBble TUCTKH (TacTpyJIsaius). 3akiaKa OpraHoB U TKaHEeH U3 3apObIIIEBBIX TUCTKOB. B3anMHOE BIMsHUE YacTel pa3BUBAIOIIETOCS 3apO/IbIIIa
(oMOproHanbHAsT WHIYKIMS). 3akiajka IUlaHa CTPOCHHUS >KMUBOTHOTO KakK pe3ylbTaT HEPapXHUYSCKUX B3aUMOJCHCTBUH TEHOB. BimsHume Ha
AMOPHOHAILHOE PA3BUTHE PA3IHUHBIX (PAKTOPOB OKPYKAFOIIEH CPEIIbI.

Poct u pa3Butue x)uBoTHbIX. [TocTamMOpuonanbHelii nepuoa. [Ipsmoe u Henpsimoe pa3Butue. Pazsutue ¢ meramopdo30M y 6€CII0O3BOHOUYHBIX U
MO3BOHOYHBIX JKUBOTHBIX. bHONOrndeckoe 3HaueHUE IpAMOro u HCEIPIAMOI'O PasBUTHA, UX PACHPOCTPAHCHHUEC B IPUPOLIC. Tumsr pocTa JXUBOTHBIX.
@DaKTOpbI PeryssILMU POCTa )KUBOTHBIX U yeioBeka. CTauu NoCTIMOPUOHATILHOTO PAa3BUTHS Y KMBOTHBIX U yesioBeka. Ileprnoipl oHTOreHe3a yenoBeka.
CrapeHne u cMepTh Kak OMOJIOTHYECKUE MTPOLIECCHI.

Pasmuoxxenue u pa3Butue pacteHuil. 'ametrodur u cnopoput. Meiio3 B )kM3HEHHOM LiMKIIEe pacTeHuid. OOpa3oBaHue Crop B mpoliecce Menosa.
I'amerorenes y pactennii. Omuiog0TBOpEHNE U Pa3BUTHE PACTUTENIbHBIX OPraHU3MOB. J[BOWHOE OIUIOI0TBOPEHNE Y IIBETKOBBIX pacTeHuil. O0pa3oBaHue
U Pa3BUTHE CEMEHU.

MexaHn3MBI PEryJsiuy OHTOTE€HE3a Y PACTEHUH U )KMBOTHBIX.

JleMoHCTpanuu

[Moptpetsr: C. I'. Hapamun, X. [lIneman.

Tabmumpl 1 cxeMbl: «BereratuBHoe pazMHOXKeHHE», « THIBI Oecroioro pa3MHOXKEHHUs», «Pa3sMHOKEHHE XJIaMHIOMOHAAb», «Pa3MHOKeHME
3BIJIEHBDY, «Pa3zMHOkeHue ruapel», «Meio3», «Xpomocomely, «l'amerorenesy», «CTpoeHHE SHULEKIETKH U criepMaro3ougay, «OCHOBHbBIE CTaIUU
oHTOTeHe3a», «IIpsiMoe u HenpsAMoe pa3BUTHEY, «Pa3BUTHE MAICKOTO )KyKay, «Pa3BuTue capanun», «PazButue Jsarymkn», «/[BoiHOE OMI0A0TBOPEHNE
y LIBETKOBBIX pacTeHUi», «CTpOeHHE CeMsIH OJHOAONBHBIX U JIBYAOJbHBIX PAaCTeHUI», «KU3HEHHBIN UK MOPCKOW KamycTbl», «KU3HEHHBIM LMK
MXa», «/KU3HEHHBIN UK TATOPOTHUKAY, «KM3HEHHBIN [IUKIT COCHBDY.

OOGopynoBaHue: CBETOBOM MUKPOCKOI, MUKPOTIPETIapaThl SIMIIEKIIETOK U CIIEPMATO30HMI0B, MOICNb «[MKII pa3BUTHS JISATYIIIKWY.




JladoparopHasi padora «/3ydeHne CTpOCHHUs MOJOBBIX KJIIETOK Ha TOTOBBIX MUKPOIIPEIIapaTax.

IMpakTuyeckas padora «BrlsBiIeHNE IPU3HAKOB CXO/ICTBA 3apO/IbIILIEH IT0O3BOHOUYHBIX KUBOTHBIX).

JladopaTopnasi padora «CTpoeHre OpraHOB Pa3MHOKEHUS BBICIIMX PACTCHUIN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

HcTopusi cTaHOBJIGHUS M Pa3BUTHUS MeHETUKH Kak Hayku. Pabotel I'. Mennens, I'. ne ®@puza, T. Moprana. Poib oTeuecTBEHHBIX y4EHBIX B
pasButuu renetuku. Padoter H. K. Konsiora, H. U. BaBunosa, A. H. benoszepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE TEHETUUECKHE MOHSITHS U CUMBOJIBI. | OMOJIOTMYHBIE XPOMOCOMBI, aJIJIEIbHBIC TE€HBI, aJbTePHATUBHBIC MPU3HAKU, TOMUHAHTHBIA U
periecCUBHBIN MPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTA, YUCTAs JIMHUS, TUOPUJIBI, TeHOTHUI, (peHoTUIl. OCHOBHBIE METO/IbI T€HETUKU: THOPUIOIOTH YECKUIA,
LIATOJIOTUYECKUN, MOJIEKYJIIPHO-TE€HETUYECKU.

JleMoHCTpaLuu

[optpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsros, H. U. BaBunos, A. H. benozepckuii, I'. J[. Kapnieuenko, FO. A. ®unumnyenko,
H. B. TumodeeB-PecoBckuii.

Tabuuibl U cxembl: «MeToIbl TeHETUKN Y, «CXEeMbI CKPEIITUBAHUS.

JlaGopaTopnasi pa6ora «/{po3oduiia kak 00bEKT FT€HETUUECKUX HCCIEA0BAHUNY.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpuanoe ckpemuBanue. [lepBoiil 3akoH MeHens — 3aK0OH eIMHOO0pa3usi THOPUIOB MEPBOTO MOKojIeHus. [IpaBuiio TOMUHUPOBAHUSI.
Bropoii 3akon MeHens — 3aK0H paciieryieHus Mpu3HakoB. [uTomornueckine 0CHOBBI MOHOTHOPHIHOTO CKPEIMBaHUS. [ HTIOTE3a YUCTOTHI TaMeT.

Amnanusupyroiiee ckperniuBanne. [I[poMexxyTouHbIi XapakTep HacaeqoBaHus. Pacienienie npu3HakoB Py HEMOJIHOM JOMHUHUPOBAHHH.



JuruOpunHoe ckpemmBaHue. Tperuid 3akoH MeHaenss — 3aKOH HE3aBHCHMOTO HAcClleJIOBaHHs MPU3HAKOB. [[UTOJOTMYecKre OCHOBBI
JTUTHOPUTHOTO CKPEITUBAHUS.

CHGHJ’ICHHOC HacCJICJOBAHUEC IIPHU3HAKOB. Pa6oter T. MopraHa. CHGHHCHHOC HacCJICAOBAHUC I'CHOB, HAPYIICHHUEC CLCIICHUA MCEXAY I'CHaAMMH.
XpOMOCOMHaﬂ TCOpHs HACICACTBEHHOCTH.

I'eneTtrka nosa. XpoMOCOMHBIH MEXaHHU3M ONpEAEICHUs 10J1a. AyTOCOMBI U IOJIOBbIE XPOMOCOMBI. | OMOTraMeTHBII U reTeporaMeTHbIH Mol
I'enernyeckas CTpyKTypa MOJIOBBIX XpoMocoM. HacnenoBanne npu3HaKoB, CLEIIEHHBIX C TIOJIOM.

I'enoTum kak uenoctHasg cucrema. [lneioTponus — MHOKECTBEHHOE JEHCTBUE r'eHa. MHOKECTBEHHBIN ajuien3M. B3anMoielicTBruEe HeaieIbHbIX
reHoB. Kommiementapuocts. Onuctas. [lomumepus.

['eHeTHueCKUil KOHTPOJIb Pa3BUTHs PACTEHUM, )KUBOTHBIX M YEJIOBEKA, a TakkKe (PU3MOJOTMYECKUX MPOLIECCOB, MOBEACHUS M KOIHUTHUBHBIX
¢bynkuuil. 'eHeTnyeckre MeXaHU3Mbl CUMOMOI€HEe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35UH — MapasuT» U «XO03IUH — MUKpoOHOM». ['eHeTnueckue
aCTIeKThI KOHTPOJISL M U3MEHEHHsI HAaCJIeJCTBEHHOW MH(POPMALIUHU B TIOKOJICHUSX KJIETOK U OPTaHU3MOB.

JleMoHCTpaLuu

[Toptpetst: I'. Menaens, T. Mopras.

Tabmunel u cxembl: «IlepBbiif U BTOpoW 3akoHbl Menaens», «Tperuil 3akoH Mennens», «AHanu3upyouiee ckpemubanue», «HemomnHoe

JOMUHUpOBaHUE», «ClLENIeHHOe HacleloBaHUe MPU3HAKOB Yy Apo3oduibl», «['eHeTnka nonay», «Kapuotun denosekay», «Kapuotun Apo3opuiib,
«Kapuotun ntunel», «MHOKECTBEHHBIN annenu3m», «BzanMoaelicTBre TEHOBY.

Ob6opynoBaHue: MOJEINb AJIS IEMOHCTPALIMN 3aKOHOB €MHOO00pa3us TMOPUIOB NEPBOro MOKOJEHUS U paclIerIeHHUs] PU3HAKOB, MOJEIb JUIs
JEMOHCTpALlMM 3aKOHA HE3aBUCHMOI'O HAcJel0BaHMs IPU3HAKOB, MOJENb Ul JIEMOHCTPALUU CLEIUICHHOIO HAcleJ0BaHMs IPU3HAKOB, CBETOBOMU
MHUKPOCKOII, MUKponpenapat: «/po3odpunay.

IpakTnyeckas padora «/3ydeHne pe3yIbTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y PO30(PHIIBD).

IMpakTuyeckas padora «/3yueHue pe3yiabTaToB JUTHOPUIHOTO CKPEUIUBAHUS Y APO30(PHIIBI.

Tema 13. 3aKoHOMEPHOCTH HU3MEHYMBOCTH



B3aunmMopelicTBre reHOTHIIA U cpebl TPH GOpMHUPOBaHUH (GeHoTHra. MI3MeHYnBOCTh Mpu3HaKoB. KadecTBeHHBIE M KOJTMYECTBEHHBIC TIPU3HAKH.
Buibl ©3MEHUYNBOCTH: HEHACIICICTBEHHAS U HACJIEICTBCHHAS.

MonudukanronHas W3MEeHUYMBOCTb. Ponib cpeasl B (QopmMuUpoBaHUM MOAM(PHUKAIIMOHHOM u3MeH4YMBOocTU. Hopma peakuuu mnpusHaKa.
Bapuannonnsiii psin u BapuannonHas kpusas (B. Moranacen). CBoiicTBa MOIU(PUKAIIMOHHON N3MEHUHNBOCTH.

I'eHoTnnMueckass M3MEHUYMBOCTH. (CBOMCTBA T'€HOTHIIMYSCKOM HW3MEHUHMBOCTH. BI/II[BI FeHOTUIINYECKON H3MEHYHMBOCTU: KOM6I/IHaTI/IBHa$I,
MyTallMOHHAas.

KomOuHaTtuBHas ”3MEHUMBOCTh. Mel03 1 MOJIOBOM MPOIIeCC — OCHOBAa KOMOMHATUBHON U3MEHUUBOCTU. POJTh KOMOMHATUBHON M3MEHUYUBOCTHU B
CO3/IaHUU T€HETUYECKOTO pa3HO00pa3usl B Mpejiesiax OJHOro BUA.

MyrtanonHasi ”3MEHYMBOCTb. Bupl MyTaluil: reHHble, XpPOMOCOMHBIE, TeHOMHbIE. CIIOHTAaHHbIE U MHAYLUMPOBAHHBIE MYyTalMU. SIIepHbIE U
uuToIuiazMarnyeckue Myrauu. ComaTU4ecKue M 1ojoBble MyTauu. [I[puunHbl BOSHUKHOBEHUSI MyTalluii. MyTareHsl U UX BIUSHAE HA OPTaHU3MBI.
3aKOHOMEPHOCTH MYTAllMOHHOTO TpoIlecca. 3aKOH TOMOJIOTMYECKUX psiIoB B HacnenctBeHHoW wu3menuuBoctd (H.W. BaBunor). Buespepnas
M3MEHYMBOCTb U HACJIEJCTBEHHOCTD.

Dnueenemurxa u INUSeHOMUKA, POJIb SnUceHemu4eCcKux qbaKmopoe 6 HACeO008AHUU U USMEHYUBOCTNU qbeHomunuquKux NPU3HAKO8 Y OPcaAHU3IMOE.

JleMoHCTpanuu

IHoprpetst: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmuupl u  cxembl: «Buasl u3MeHYMBOCTHY», «MonudukannoHHas W3MEHYMBOCTHY, «KOMOMHATHUBHAs W3MEHUYMBOCTHY, «Meio3y,
«OmnonotBopeHuey, «I eHernueckue 3a00aeBaHus YeaoBekay, «Buabl MmyTaruiiy.

OO6opynoBaHue: >KHMBble M TepOapHbIE HK3EMIUIIPhl KOMHATHBIX DPACTeHHH, PUCYHKH (¢ororpaduu) *KHUBOTHBIX C PA3JIMYHBIMM BUAAMHU
U3MEHUYUBOCTH.

JlaGopaTtopnasi paGora «lccienoBaHue 3aKOHOMEpPHOCTEH MOJIU(UKAIMOHHONW HM3MeHYMBOCTH. IlocTpoeHune BapuallMOHHOTO psfa U
BAPUALIMOHHON KPUBOI».

IMpakTuyeckas padora «MyTanuu y Apo30puiibl (Ha TOTOBBIX MUKPOIIPENapaTax).



Tema 14. I'eneTnka 4ej10BeKa

KapuoTtun yenoBeka. MexayHapoiHas mporpaMMa UCCIIeIOBaHMs TeHOMA YeIoBeKa. MeTO bl M3yUeHHUsI TEHETUKH YEJIOBEKA: TeHEAIOTHUECKHH,
OJIN3HEIOBBIM, [HMTOTCHETUYCCKUN, TMOMY/ISIIMOHHO-CTATUCTHYCCKUN, MOJICKYJIApHO-TeHeTHuUeckrii. COBpEMEHHOE OIpeeieHHe TeHOTHIIA:
MOJIHOTEHOMHOE CEKBEHHPOBAHHE, TCHOTUIHPOBAHUE, B TOM uuncie ¢ nomoiipio [T[P-ananu3a. HacnencrBennsle 3a0oneBanus yenoBeka. | eHHbIE H
XPOMOCOMHBIE 0OJIE3HHM 4YesloBeKa. boe3Hn ¢ HacIeACTBEHHOW MPEapaciioNoKEHHOCThIO. 3HAaYeHHEe MEAUITMHCKONW T'eHETUKU B MPEIOTBpAICHUU U
JICYCHUU TEHETHUYECKUX 3a00JieBaHUU YenoBeKa. MeauKo-TeHeTHUeCKOe KOHCYIbTHpoBaHUE. CTBOJIOBBIC KIETKH. [IOHATHE «T€HETHYECKOTrO Ipy3ay.
DTHYECKHE aCTICKThI HCCIICIOBAaHUI B 00JIACTH PEAAKTHPOBAHUS T€HOMA U CTBOJIOBBIX KJICTOK.

I'eneTnueckue (baKTOpr ITOBBIIICHHOMN YYBCTBUTCIIBHOCTHU YCJIIOBCKA K (1)I/ISI/I‘I€CKOMy U XUMHUYCCKOMY 3arpsA3HCHHUIO OKPY)KaIOH_Ieﬁ CpCabl.
I'enetnmueckas MpeaApPacIoJIOKCHHOCTb YCJIOBCKA K IMATOJIOT'UAM.

JleMoHCTpaLuu

Ta6m/nn,1 U CXEMBI. ((KapI/IOTI/IH YCJIO0BCKa», <<MCTOI[I)I HU3YUCHUA I'CHCTHUKHU YCIIOBCKaAY, «["enernyeckue 3a001¢BaHUS YCIIOBEKAY.

IpakTnyeckas padora «CocTaBlieHUE U aHATIU3 POJIOCIOBHOM».

Tema 15. Cesekuusi oprann3mMoB

JlomecTukanus u cenekuus. 3apoxkaeHue celekunu u qomectukauuu. Yuenue H. V. BaBuiioBa o LleHTpax mpoucxoxaeHus 1 MHOrooopasus
KYJIbTYPHBIX pacTeHHMi. Poiib cenekiuu B CO3JaHUK COPTOB PAacTEHUI U MOpo *KUBOTHBIX. CopT, mopojia, mTaMM. 3aKOH TOMOJIOTHYECKUX PSIIOB B
HaclneicTBeHHOH n3meHunBocTy H. V. BaBuioBa, ero 3HaueHue 11l CelNeKIMOHHOM paboThI.

MeTtonbl CeneKIMOHHON padoThl. VICKyCCTBEHHBIM OTOOp: MAacCOBBIM M MHIUBUIYaTbHBIA. DTarbl KOMOMHAIIMOHHOM cenekiuu. Vcnbpitanue
MPOU3BOIUTENEN IO MOTOMCTBY. OTOOP MO TE€HOTHITY C MTOMOIIBIO OLIEHKH (PeHOTHUIIa TOTOMCTBA U OTOOP M0 TeHOTHUITY ¢ IoMolkio aHanu3a JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METO/1 CeNIEKIIMOHHON paboThl. PainannoHHbIN 1 XUMUYECKUI MyTareHe3 Kak HCTOYHUK MyTallui Y KyJIbTYPHBIX
¢dbopM opraHuzMoB. Vcrnosiab3oBaHHE TEHOMHOIO PEIaKTHPOBaHUS M METOA0B pekoMOMHaHTHBIX JIHK i momydeHus MCXoIHOTO MaTepuana JUist
CEJICKIUU.



[Tonyyenne mnonumionaoB. BHyTpuBHmoBas rubpuausanus. bBIu3kopoacTBeHHOE CKpelmBaHWe, wWid WHOpuauHT. HepoacTtBeHHOE
CKpelllMBaHue, Ui ayTOpuauHr. ['etepo3uc u ero nmpuyuHsl. Vcnonb3oBanue rereposuca B cenekiuu. Otaanénnas rubpuauzanus. [Ipeononenue
Oecrutoins MEXBUIOBBIX THOPUIOB. JIOCTHIKEHHUS CETCKIINH PACTEHUH U KUBOTHBIX. «3€1€HAS PeBONIOYULY.

CoxpaHeHUE M W3YYCHHE TCHETUYECKHX PECYpPCOB KYJIBTYPHBIX PACTEHUN M MX JUKHX POJAMYEH NIl CO3/IaHUS HOBBIX COPTOB M THOPHIOB
CEeNTbCKOXO3SMICTBEHHBIX KYJIBTYp. H3yuenue, coxpaneHue U YNpaeieHue 2eHemudecKUMU pecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX
HCUBOMHBIX 8 YeNsX VIVUULEHUsL CYUWECMBYIOWUX U CO30AHUS HOBLIX NOPOO, TUHULL U KPOCCO8, 8 MOM YUCIe C NPUMEHEHUEM COBPEMEHHBIX Memo008
HAYYHBIX UCCTIe008AHUL, NEePed08blX UOell U NePCHEeKMUBHBLX MEXHOI02ULL.

JleMoHCTpaL U

[optpetsr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, I1. I1. JIykssinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuibtl u cxembl: «LIeHTPBI MPOUCXOXKICHHUST 1 MHOTO0Opa3usi KyIbTYPHBIX paCTeHUI», «3aKOH FOMOJIOTHYECKUX PSIIOB B HACIIEICTBEHHON
M3MEHUYUBOCTHY, «MeTobl cenekumny, «Otaanénnas rudpuausanus», «MyrtareHes».

JlabopaTopnasi padora «/3ydyeHne cOpTOB KyJbTYPHBIX PACTEHHI U ITIOPOJ JOMAIIHUX KUBOTHBIX».

JlabopaTopnasi padora «/3ydyeHrne METOZ0B CEJIEKIIUN PACTEHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHUIN.

IOkckypeusi «OCHOBHBIE METO/BI M JIOCTHXKEHHS CEJNEeKIMHM PacTeHUIl M JKUBOTHBIX (HAa CENEKIMOHHYI CTAaHLUIO, IUIEMEHHYIO (epMmy,
COPTOUCHIBITATENILHBIN YUaCTOK, B TEINTMYHOE XO35HUCTBO, B 1a00OPATOPHIO arpOYHUBEPCUTETA UITH HAYYHOTO IIEHTPA)».
Tema 16. BuoTeXHOI0TUS M CHHTETHYECKAS OMOJIOTUSA

OOBEKTHI, UCTIOJb3yeMble B OMOTEXHOJIOTHHU, — KJIETOYHBIE U TKAHEBBIC KYJIbTYpPbl, MUKPOOPTAaHU3MBI, UX XapaKTEPUCTUKA. TpaauIimoHHAs
OMOTEXHOJIOTHSI: XJIeOOTIeYeH e, TTOTyYeHIEe KHCIOMOJIOYHBIX MTPOYKTOB, BUHOIEIHE. MUKpoOHoIornueckuii CHHTe3. OObEKThl MEKPOOHOIOTHIECKUX

texHosoruit. [Ipon3BoacTBO O€NKa, aMUHOKUCIIOT U BUTAMUHOB.

COSHaHI/Ie TEXHOJIOTUM 1 HHCTPYMCHTOB LEJICHAIIPABICHHOI'O UBMCHCHHA U KOHCTPYHUPOBAHHA TCHOMOB C ICJIBIO MOJIYYCHHUSA OPraHu3MOB U UX
KOMITOHCHTOB, COACPKAlINX HEC BCTPCUAIOIIHUECH B IIPUPOIC OMOCHUHTETHYECKHUE IMyTH.



Knerounass mmxeHepusi. MeTonpl KyAbTypbl KJIETOK M TKaHeW pacTeHWid W KMBOTHBIX. KpuobOanku. Comarmueckass rubpuausanus u
coMaTH4yecKuil sMOpuoreHes. lcrosb30BaHME TalUIOWAOB B CENEKUMU pacTeHui. [lonyuenue monoknionanvHulx aumumen. Hcnonvzosanue
MOHOKIOHANbHBIX U NOJUKIOHANbHBIX anmumen 6 meouyune. VICKyCCTBEHHOE OILUIOJOTBOpPEHUE. PEKOHCTpyKLUS ANWLEKIETOK U KIOHHPOBAHUE
KHUBOTHBIX. MeToJ TpaHCIUIaHTAUMKM siep KIETOK. Texwonocuu 0300poeneHus, KyIoMueUpoGaHus. U MUKPOKIOHAIbHOSO PAZMHONCEHUs
CeNbCKOXO3AUCHBEHHBIX KYIbMYP.

XpoMocoMHasl U TeHHas uHkeHepus. MckyccTBeHHbIN cuHTe3 reHa u koHcTtpyuposaHue pexkomOuHaHTHBIX JHK. Cozoanue mpanceennvix
opeanusmos. JIoCTHKeHUs ¥ IEPCIEKTUBBI XPOMOCOMHOM M TeHHOM WH)KEHEPUHU. DKOJIOTHUECKUE U AITHYECKUE MTPOOJIEMbI TEHHOW MH)KEHEPHUH.

Menunuackue ouotexnonoruu. [locrrenoMuas mudposas meauiuHa. [T1[P-n1uarsoctuka. MeTaboIOMHBIN aHAIH3, TEHOIICHTPUYCCKHIA aHATH3
MpOoTeOMa 4YeJIoBEKa JUIsl OLIEHKH COCTOSHHUS €Tr0 370pOBbs. VCroyb30BaHHWE CTBOJIOBBIX KIJIETOK. TapreTHas Tepanus paka. 3D-OuoMHXEHepus aJis
pa3paboTku (yHIaMEHTAIBHBIX OCHOB MEIHWIIMHCKUX TEXHOJOTHHA, CO3JaHUS KOMIUICKCHBIX TKaHEH COYETAaHHEM TEXHOJOTUH TpEXMEPHOTO

6I/IOHpI/IHTI/IHra n CKa(l)(bOJ'I,I[I/IHFa JJI1 pCIICHUA 3aaa4 HepCOHaHHSHpOBaHHOﬁ MCIUIINHBI.

Co3naHne BEKTOPHBIX BaKIMH C Lelbi0 oOecrieueHrs KOMOMHUPOBAHHOM 3auuThl oT Bo30yauteneil OPBU, ycraHOBiIeHHE MOJNEKYISAPHBIX
Mexanu3MoB (pyHkmonupoBanust PHK-conepxamux BUpycoB, BBI3BIBAIOMIMX 0CO00 OMAacHbIE 3200JIEBaHUS YEIOBEKA U KHUBOTHBIX.

JleMoOHCTpaLuu

Tabuuiel U cxeMbl: «lcnons30BaHue MUKPOOPTaHU3MOB B IIPOMBIINIJICHHOM ITPOU3BOACTBEY, «Knerounas HHXXCHCPUS», «I'eHHas HHIKCHCPUS.

JlaGopaTopHnas padora «/3yuyeHre 00bEKTOB OMOTEXHOIOTHMY.
IpakTnyeckas padora «IlosyueHrne MOTOUHOKHCIBIX MTPOIYKTOBY.
IKckypeusi «bHOTEeXHOIOTHS — BayKHEHIIas MPOU3BOAUTENBHAS CHJIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE TPOU3BOJICTBO).

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 10O BUOJIOI'MU HA YPOBHE CPEJJTHET'O OBLIIETO
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

®OI'OC COO ycranaBnuBaeT TpeOOBaHMs K pe3ybTaTaM OCBOCHHs O0YUYaAIOIIUMHUCS MPOTPAMM CPEIHETO OOIIeT0 00pa3oBaHUs: JTUYHOCTHEIE,
MeTanpeIMETHBIE U MPEAMETHEIE.



B cTpykType TMYHOCTHBIX Pe3yabTaTOB OCBOCHHUS IPOrPAMMBI IO OMOJIOTHH BBIACIICHBI CIICAYIONINE COCTABIISIOIINE: OCO3HAHUE 00YJaIOIIMMHUCS
POCCHICKOM Ipa)IaHCKOW UICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOIIPEICNIEHUIO, Haluuue Momueayuu K 00yu4eHHIo
OUO0JIOTHH, YeneHanpasieHHoe pazeumue BHYTPEHHUX YOSKICHUN JIMYHOCTH HA OCHOBE KIIIOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAIUIUNA Pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYalOIIUXCsl PYKOBOJCTBOBATbCSI B CBOCH JAEATENBHOCTH LIEHHOCTHO-CMBICIOBBIMU
yCTaHOBKaMH, IIPUCYIIUMU CHCTEME OMOJIOTMYECKOT0 00pa30BaHuUs, HaludUue npagoCco3HaANUs SKOIOTHIECKON KyIbTYphl, CHOCOOHOCMU CMAGUmMb LEIN
U CTPOUTH KU3HEHHbIE IIJIAHBI.

JIndHOCTHBIE PE3yNabTaThl OCBOCHMSI MPOTPaAaMMBbl 1O OHOJIOTUU JOCTUTAIOTCS B €IUHCTBE y4E€OHOW M BOCIHUTATENIBHON AESITETbHOCTU B
COOTBETCTBUHM C TPAAUIIMOHHBIMH POCCUMCKHUMH COIMOKYIbTYPHBIMH, WCTOPUYECKUMHU U JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, MPUHSATHIMU B
o0IIecTBE MpaBUJIaMU U HOPMAMHF TIOBEJICHUS M CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMOBOCITUTAHUS U CAMOPA3BUTHSI, Pa3BUTHS BHYTPEHHEH
MO3UIUHU JTUYHOCTH, TATPUOTHU3MA U YBAXKEHUS K 3aKOHY U TIPABOMOPSAIKY, YEIIOBEKY TPY/Ia U CTapIIeMy MOKOJICHHIO, B3AHMHOTO YBaXKEHUS, OEPEKHOTO
OTHOIIEHUSA K KYJIbTYPHOMY HACJIEAUIO U TPAIULIMSAM MHOTOHALIMOHAIIBHOTO Hapoaa Poccuiickoit denepanuu, NpUpoae U OKPYKAKOILIEH cpelie.

JlnyHoCTHBIE pe3yibTaThl OCBOCHHS Yy4yeOHOro mpenmera «buoyiorus» MJOMKHBI OTPakaTb TOTOBHOCTh M CIHOCOOHOCTH OOYYarOIIUXCS
PYKOBOJICTBOBAThCS CPOPMUPOBAHHON BHYTPEHHEW MO3UILIMEH JTUUHOCTH, CUCTEMOW IIEHHOCTHBIX OPUEHTALIUN, TO3UTUBHBIX BHYTPEHHUX YOSXKICHU I,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IICHHOCTSIM POCCHUHCKOTO OOIEecTBa, pacHIMpEHUE >KMU3HEHHOTO OIBITAa M OIBITa JEATCILHOCTH B IPOIECCe
peanu3aluu OCHOBHBIX HAIIPaBJICHUN BOCITUTATEILHOM IEITEIILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaKIaHCKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMK 00YUYaIOIIErocsl Kak aKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCUHCKOTO OOIIEeCTBa;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOp‘IeCKOﬁ ACATCIIBHOCTU NpPHU CO3JaHUH y‘-I€6HBIX IMPOCKTOB, PCHICHUH y‘~I€6HBIX M TI03HABaTCJIBHBIX 3aJ1ady,
BBINTOJIHEHUN OMOJOTHUECKUX OKCIICPUMCHTOB;,

CIIOCOOHOCTH OTPEAETATh COOCTBEHHYIO MO3UIUIO M0 OTHOLICHUIO K SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHE YYUTHIBATH B CBOUX JEHCTBHUSIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO B3aUMOJIEHCTBUS JIIOJIEH C pa3HBIMHU YOEXKACHUSIMH, KYJIbTYPHBIMU
LIEHHOCTSIMU U COL[UAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTH K COTPYAHHUYCCTBY B ITPOLECCE COBMCCTHOTO BBIITOJIHCHU A y‘{e6HLIX, IMO3HABATCIIbHBIX U UCCIICAOBATCIILCKUX 3a/1a4, YBAKUTCIIbHOI'O
OTHOIICHHA K MHCHHIO OIIIIOHCHTOB IIPU OGCy)KI[eHI/II/I CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COACPpIKaHUA;



TOTOBHOCTb K T'YMaHUTapHOU U BOJOHTEPCKOU 1E€ATEIBHOCTH;
2) IATPHOTUYECKOTO BOCITUTAHUS

c(OPMHUPOBAHHOCTb POCCUMCKOIN Ipa)kAaHCKOM MACHTUYHOCTHU, MATPUOTU3MA, YBAXKEHHs K CBOEMY HApOJy, UyBCTBA OTBETCTBEHHOCTH IEPE]
Ponunoii, roproctu 3a CBOM Kpal, cBOK Poauny, CBOM S3BIK U KYJIBTYPY, IIPOLIJIOE U HACTOALIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

HNCHHOCTHOC OTHOIICHUC K IMMIPUPOAHOMY HACIICANUTIO U ITAMATHHUKAM IIPUPOJbLI, JOCTUKCHUAM Poccuu B HayKe€, UCKYCCTBC, CIIOPTC, TCXHOJIOT'UAX,
TpyHae;

CIIOCOOHOCTD OLICHMUBATh BKJIA/ pOCCHﬁCKHX y‘IéHHX B CTAHOBJICHHC U PA3BUTUC 6I/IOJ'IOFI/II/I, IMOHMMAaHUS 3Ha4€HHUI OMOJIOTHH B ITO3HAHUH 3aKOHOB
IpUpoOAbI, B )KU3HU YCIIOBCKAa U COBPEMCHHOI'O O6H.[CCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTb K CITY>KE€HUIO U 3aiuTe OTedecTBa, OTBETCTBEHHOCTD 32 €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOT0O HApOJa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MOBECHHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAIUIO U IIPUHUMATh OCO3HAHHBIE PELLIEHUS, OPUEHTHUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH;
OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHNE YCTOMUNBOIO OYAyIIEro;

OTBCTCTBCHHOC OTHOLICHHWEC K CBOHMM POAUTCIAM, CO3JdHUKO CCMBH Ha OCHOBC OCO3HAHHOTO IIPUHATHA IIEHHOCTEHl CEeMEHHOM »XM3HU B
COOTBCTCTBHHU C TpaAULIUAMU HAPOIOB POCCI/II/I;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:
3CTETHYECKOE OTHOIICHHE K MUPY, BKITFOUast 3CTETHKY ObITa, HAYYHOT'O U TEXHHYECKOTO TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHHIA;
MOHUMAaHHE YMOIIMOHATILHOTO BO3ICHCTBHSI )KMBOM MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTH K CaMOBBIPAKCHHUIO B PA3HbIX BUaX UCKYCCTBA, CTPEMIICHUC IIPOABJIATL Ka4CCTBA TBOp‘IeCKOI\/'I JIMYHOCTH,



5) ¢pu3uueckoro BocnuTanus, GOPMUPOBAHNUS KYJIbTYPbI 310POBbs H IMOIIMOHAIBLHOTO 0J1aAr OOy YH:
NOHMMAaHWE M pealn3alus 3J0pOBOro M 0e3omacHOro o0pasza >KM3HM (310pOBOE MUTAHHME, COONIOJEHHE TMTHEHWYECKUX IMPAaBUI U HOPM,
cOaTaHCUPOBAHHBIN PEKUM 3aHATUH U OT/AbBIXA, pEeryssipHas (u3nuecKasi akTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOILICHHS K

COOCTBEHHOMY (PU3UYECKOMY M IICUXUYECKOMY 370POBbIO;

MMOHUMaHHWE IIEHHOCTH MPaBUJ HHAUBUIYATLHOTO M KOJJIEKTUBHOTO O€301TaCHOTO MOBEACHUS B CUTYAIIUSX, YIPOXKAIOIIUX 370POBBIO U KU3HU
JTIOJICH;

OCO3HAHUE MOCIEACTBUM U HENPUITHS BPEAHBIX TPUBBIUEK (YIIOTPEOJIEHUS aIKOT0JIsl, HAPKOTUKOB, KypEeHUs);
6) TPy10BOT0 BOCIIUTAHUS
TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY10JI00HE;

TOTOBHOCTh K aKTHBHOM JAEITEIBLHOCTH TEXHOJOTMYECKONM U COLMAIILHOM HaIpaBJICHHOCTH, CIIOCOOHOCTE HHUOHUHUPOBATb, IINIAHUPOBATH H
CaMOCTOATCIIbHO BBIINIOJIHATE TAKYIO ACATCIIBHOCTD,

MHTEpEC K pa3iIMuHbIM cdepaM NpoPecCHOHATbHONW JeATENbHOCTH, YMEHHE COBEpLIaTh OCO3HaHHBIM BbIOOp Oyayieil mpodeccun u
peasin30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHMIO M caMOOOPAa30BaHMIO Ha MPOTSKEHUH BCEH KU3HU;
7) IKOJIOTHYECKOT0 BOCTTUTAHUS
HKOJIOTMUYECKH 1[eIecO000pa3HOe OTHOLIEHHUE K MPUPOIE KaK UICTOYHHUKY KU3HU Ha 3eMJle, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHHE YPOBHS SKOJIOTHYECKON KYIbTYphl: TPHOOPETEHUE OMBITA IJIAHUPOBAHUS MMOCTYIKOB U OIEHKUA MX BO3MOXKHBIX MMOCIEICTBUN IS
OKpY>Karollen Cpeibl;

OCO3HaHHUE T1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U IyTel X peleHus;
CIOCOOHOCTh MCIIOJIb30BaTh MPHOOpETaeMble IPU N3YUYEHUH OHMOJIOTHM 3HAHUS M YMEHHUS IPU PELIeHUH Ipo0seM, CBI3aHHBIX ¢ PallMOHAIbHBIM

MIPHUPOJIOTIOIB30BaHNEM (COOIIOIEHUE TIPABUJI MMOBEICHHS B NPUPOJE, HAMPABICHHBIX HAa COXPAHEHHE PABHOBECHS B DKOCHCTEMaX, OXpaHy BHJIOB,
aKocHucTeM, orochepsl);



AKTUBHOE HENPHATHE JIEHCTBHI, NPUHOCSAIIMX BpEA OKpYXKAIOMIEH NPUPOJHOM Cpele, yMEHHE MPOrHO3UPOBATh HEOJIArONpHITHBIC
9KOJIOTMYECKUE TIOCIEACTBHS IPEANPUHUMAEMbIX IEHCTBUHI U NIPENOTBPAILATD UX;

HAJINYKUE PAa3BUTOrO HKOJOTMUECKOTO MBIIUICHHS, SIKOJOTMUECKOW KYJIbTYpPbI, ONbITA ACATEIbHOCTH 3KOJOIMUYECKON HANPAaBICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMHU B I03HABATEIbHOW, KOMMYHUKATUBHOW M COLMAILHON MPAKTHKE, TOTOBHOCTU K YYAaCTUIO B IPAKTUYECKOH JEsTEeIbHOCTH
9KOJIOTMYECKON HAIIPaBICHHOCTH;

8) HEHHOCTU HAYYHOI'O IIO3HAHUSA:

c(OpPMHUPOBAHHOCTH MUPOBO33PECHHUSI, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKU W OOMICCTBEHHOU MPaKTUKH, OCHOBAaHHOTO
Ha JIMAaJIore KYJIbTYyp, CIIOCOOCTBYIOMIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHPE;

COBCPUHICHCTBOBAHUC SI3BIKOBOM 1 UMTATEIbCKOM KYJbTYPBI KaK CpCACTBa BSaHMOHCﬁCTBHH MCKAY JIXOAbMU W ITO3HAHUA MHPA;

noHMMaHue cnenu(uku OMOJIOTMHM KaK HAayKH, OCO3HaHUS €€ poiu B (POPMHPOBAHMU DPALMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU
LIEJIOCTHOT'O MPEJCTAaBICHHs 00 OKpYXaroIlleM MHUpE KaK O €MHCTBE MPHUPO/Ibl, YEIOBEKa M OOIIECTBa, B NO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH U
pelieHny npodiieM COXpaHEeHUs IPUPOJIHOIO PABHOBECUS;

yOexkAEHHOCTh B 3HAYMMOCTHU OMOJIOTHH JUIsl COBPEMEHHOM LMBUIM3ALMU: OOECIeUeHUs: HOBOTO YPOBHS DPAa3BUTHUS MEIULUHBI, CO3/1aHUE
NEPCHEKTUBHBIX OMOTEXHOJIOTUH, CHOCOOHBIX PpEIIaTh PEecypCHbIe MPOOJIeMbl pPa3BUTHS YEJIOBEYECTBA, MOUCKA IMyTEeH BBIXOAA M3 TIIOOAIBHBIX
9KOJIOTMUECKUX MpoljeM U olecredeHusl Iepexofa K YCTOWYMBOMY Ppa3BUTHIO, PAlMOHAJIBLHOMY MCIIONb30BAaHUIO NPUPOJHBIX PECYpCOB H
(OpMHPOBAHNIO HOBBIX CTAHJAPTOB KHU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUN OMOJIOTMUECKUX 3HAHMM B LIEJSAX MOBBILIEHUs OOIEH KyJlbTyphl, €CTECTBEHHO-HAYYHOM IpaMOTHOCTH, KaK
COCTaBHOM 4acTH (PyHKIIMOHAJILHOW I'PaMOTHOCTH 00yuaronmxcs, GopMupyeMoil npu u3y4eHuu OuoJIoruH;

MNOHUMAHHEC CYHIHOCTU MCTOHNOB ITO3HAHUA, HUCIIOJIb3YCMbIX B C€CTCCTBCHHBIX HAYKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IMOJIy4yaCMbIC 3HAHUA JJIA
aHaiM3a U OOBICHEHUS SIBJICHUM OKpYXaromero Mupa U NpoucxoJsauinx B HEM I/ISMeHeHI/Iﬁ, YMCHHUEC J€CJIaTh 000CHOBAHHbBIE 3aKJIFOYCHMS Ha OCHOBE
Hay4YHBIX (I)aKTOB U UMCIOIUXCA NaHHBIX C ICJIBIO MOJIYYCHHUS NOCTOBCPHBIX BBIBOIOB,

CIIOCOOHOCTBH CAMOCTOSTEIIHFHO UCIIOIb30BaTh OMOJIOTHYCCKUE 3HAHUS JJIg PpCIICHU A HpO6J'IeM B PCAJIbHBIX JKU3HCHHBIX CUTYAIUAX;

OCO3HaHHE LIEHHOCTH HAy4YHOH JeSTeIbHOCTH, TOTOBHOCTh OCYILECTBIISATH IPOEKTHYIO U UCCIIEI0BATENbCKYIO JIEATENbHOCTh HHANBUAYAIBHO U
B TpYIIIIE;



TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpPa30BaHUI0 M caMOOOpa30BaHUIO, K AKTHBHOMY TOJYYCHHIO HOBBIX 3HAHWU MO OWOJIOTHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTAMHU.

METAIIPEIJMETHBIE PE3YJIbTATbBI

MeranpeqmeTHble pe3ysbTaThl OCBOEHHUS ydeOHOro mnpeamera «buosiorus» BKIIHOYAIOT: 3HauuMMblEe Ui (OPMHUPOBAHUS MHPOBO33PEHUS
o0yJaroImuxcs MeKAUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIE) 0OLIeHayUHbIE TIOHATHS, OTPAXKAIONIUE IIeIOCTHOCTh HAYYHOW KapTUHBI MUpa M cenuduKy
METO/I0B IIO3HAHUS, UCHOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BEILECTBO, SHEPIHsl, sBJIEHUE, NPOLECC, CUCTeMa, HayYHbIH (akT, MPUHLMI, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIEIOBaHUE, HAOIIOJEHHE, W3MEpPEHHE, SKCIEPUMEHT WU JIpyrue); YHHUBEpCcalbHble Y4eOHbIE JAEWCTBUS
(mo3HaBaTenbHbIE, KOMMYHHUKATHBHbBIC, DErYJISATHBHbIE), oOecneuuBaromye ¢GopMHpoBaHUE (DYHKIMOHAIBHOM TIPaMOTHOCTH U  COLMAIbHOMN
KOMIIETEHIIMM OO0YyYarolMXcs; CIIOCOOHOCTh OOYy4YarolIMXCsl MCIOJIb30BaTh OCBOCHHBIE MEXIWCLUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS MU
YHUBEpCaJbHbIC YueOHbIE IeHCTBHS B IO3HABATEILHON U COLMAILHON IPAKTHKE.

B pesynbrare m3yueHus OMOJIOTMM Ha YPOBHE CpeiHero ooluiero odpa3oBaHus y oOydaromierocs Oyayr chopMupoBaHbl MO3HABATEIbHbIE
YHHUBEpCaJbHble yueOHbIE JEHCTBHS, KOMMYHUKATUBHbBIE YHUBEpCAJIbHbIE YUEOHbIE JEWUCTBUS, PETYJATUBHbIE YHUBEpCAJbHbIE yueOHBbIE NEHCTBHS,

COBMCCTHasA ACATCIBbHOCTD.

MeTaHpeI[MeTHLIC PE3YIbTAaTbl OCBOCHUS IPOTPpAMMBI CPCIHETO O6IH€F0 O6p330BaHI/I$I JOJIKHBI OTpaKaTh:

OgJiaieHne YHUBEPCAJIBLHBIMH YUYeOHBIMH MO3HABATEIbHBIMH I CTBUSIMH:
1) 6a3oBble JJOrHYecKue IeiicTBUS:
CaMOCTOSITEIIEHO (JOPMYITUPOBATE U aKTyaTU3UPOBATH MTPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHUM 3HAHUM MPHUEMBI JIOTUYECKOTO MBILIUICHUS (aHaiu3a, CHHTE3a, CpaBHEHMs, Kiaccu@uKanuu, o000IeHus),
PacKphIBaTh CMBICII OMOJIOTUYECKHUX MOHATHH (BBLACTATH UX XapaKTepHbIe IPU3HAKY, YCTAHABIMBATD CBSA3U C IPYTUMHU MOHATHIMH);

ONpEeNIENATh 1NN ACSITEIbHOCTH, 3aJ]aBas apaMeTpbl U KPUTEPUHU UX JTIOCTHUKEHUSI, COOTHOCUTH PE3YJIbTATHI IEATENbHOCTH C TOCTABICHHBIMU
LIETISIMU;

HCIIOJIB30BaTh OMOJOTHYECKHE MOHSITHUS JJIsA 00BSICHEHHS (I)aKTOB U SIBJICHMH JKUBOI IIpUPOABI;



CTPOUTL JIOTUYCCKUC PACCYKACHUA (I/IH[[yKTI/IBHBIC, ACAYKTHUBHBIC, 110 aHaJIOI‘I/II/I), BBIABJISITb 3aKOHOMCPHOCTU UM IIPOTHBOPCUHA B
paccMaTpruBaACMbIX SBJICHUAX, (bOpMy.TII/IpOBaTb BBIBObI U 3aKJIIFOUYCHHU A,

IMPUMCHATH CXEMHO-MOACIBHBIC CPCACTBA AJId ITPEACTABICHUA CYIICCTBCHHBIX CBsI3€H M OTHOIIICHHI B HN3y4aCMbIX OMOJOrHYECKUX O6’b€KTaX, a
TaKKC HpOTI/IBOpe‘II/Iﬁ Pa3sHOro poaa, BhIABJICHHBIX B Pa3JIMYHBIX I/IH(l)OpMaL[I/IOHHBIX HCTOYHUKAX,

pa3padaThIBaTh IUIAH PEIICHUs POOIEMbI ¢ YIETOM aHAIN3a UMEIOIINXCS MAaTEPUATILHBIX U HEMATePHAIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBBI B JICATEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YIbTATOB IICIISIM, OIICHUBATH PUCKH ITOCIICACTBUMN JICATEIILHOCTH;
KOOPJMHUPOBAThH U BBIOJIHATH Pa0OTY B YCIOBUSAX PEaIbHOTO, BUPTYaIbHOTO H KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

Ppa3sBUBaTh KPEATUBHOC MBIIIJICHUEC ITPU PCUHICHUH KU3HCHHBIX HpO6JICM.

2) 6a30BbIe HCCIE0BATEIBLCKHE TeHCTBUS:

BJIaJACTh HABbIKAMH y‘Ie6HO-HCCJI€[[OBaTCJIBCKOI>'I u HpOCKTHOﬁ ACATCIIBHOCTHU, HABBIKAMU PA3PCIICHUA HpO6JICM, CIIOCOOHOCTBIO U TOTOBHOCTBIO
K CaMOCTOATCIbHOMY ITOUCKY METOJIOB PCHICHH A MMPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB IMO3HAHUS;

HCIIOJIB30BAaTh Pa3IMYHbIC BU/AbI ACATCIBHOCTH IO IOJYYCHHIO HOBOI'O 3HaHHs, €ro MHTCPIIPETANH, Hp606p330BaHI/IIO u IIPUMCHCHHIO B
yLIe6H]':>IX CUTYyallusX, B TOM YHCJIC ITPU CO3AaHUHN y‘Ie6HLIX " COMAIIBHBIX ITPOCKTOB;

q)OpMI/IpOBaTI) Hay‘IHHﬁ THII MBIIIJICHWS, BJIAACTDb Hay‘{HOﬁ TepMHHOHOFHeﬁ, KIIFOUCBBIMH INTOHATHAMHU U MCTOAAMU;
CTaBHUTb U (I)OpMy.]'II/IpOBaTB COOCTBEHHBIE 3aaa4u B O6pa30BaTeHLHOﬁ ACATCIIbBHOCTHU U ) KU3HCHHLIX CUTYAIUAX;

BbIABJIATE MPUYUHHO-CIICACTBCHHBIC CBSA3HM W AKTYaJIM3HWPOBATH 3a4ady, BBIABUI'aTb THUIIOTE3Y eé pPeIICHUA, HaXOAWTH AapryMmMeHTHI JIA
J0Ka3aTcJIbCTBa CBOUX yTBCp)KI[CHPIﬁ, 3a1aBaThb NMapaMCTPbl U KPUTCPHUU PCIICHUS

AHAJIU3UPOBATD IMOJIYYCHHBIC B XOJC PCHICHUA 3a/la4i pPC3YJIbTAThI, KPUTUICCKU OLICHUBATH UX JOCTOBCPHOCTD, IIPOrHO3UPOBATH U3MCHCHHC B
HOBBIX YCJIOBUSIX;

JaBaThb OUCHKY HOBBIM CUTYyallUsAM, OLICHHUBATb HpI/IO6pCTéHHBII71 OIIBIT,

OCYIIECTBIISITh IEJICHANIPABIICHHBIN MOUCK TIEPEHOCA CPEJICTB U CIIOCOOOB ACHCTBHS B MPOPECCHOHAIBHYIO CPELY;



YMCTDb IIEPCHOCUTH 3HAHUA B ITO3HABATCIIBHYIO U ITPAKTUYCCKYHO o0OJjactu KHU3HECACATCIIbHOCTH,

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTaTh HOBBIE HJIEW, MpeJularaTb OPUTMHAIbHBIC MOJAXOAbl M PEHICHMs, CTAaBUTh MPOOJEMBbl W 3aJaud, AOIMYCKAIONINE ajlbTepHATHUBHBIC
pemenus.
3) pa6ora ¢ ungopmanmei:

OpPUEHTUPOBATHCSA B PA3NUYHBIX MCTOYHHMKAX HH(POpMAIMK (TEKCTe Yy4eOHOro MmocoOusi, Hay4HO-MOMYJISIPHOM nuTepaTrype, OMOIOTHYECKUX
CIIOBapsIX M CIPAaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B IHTepHETe), aHaIM3UPOBaTh HHPOPMAIIUIO PAa3IUYHbIX BUAOB U (OPM MpEACTaBICH M,

KPUTHYECKH OLIEHNUBATh €€ JOCTOBEPHOCTh U HEITPOTHUBOPEUYUBOCTD;

(GbopMyIMpOBaTh 3alpOChl W TPUMEHSATH PA3JIMYHBIC METOJBI MPHU IOUCKE M OTOOpEe OMOJOrMYecKod HHQOpMAIMK, HEOOXOTUMOU s
BBITIOJTHEHUS YUeOHBIX 3a]1a4;

HpI/IO6pCTaTI> OIIBIT  HMCITOJIb30BAHUS I/IH(I)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHLIX TeXHOHOFHﬁ, COBCPUICHCTBOBATL  KYJIBTYPY AKTHBHOTO
HCIIOJIb30BAHUA PA3JIMYHBIX ITOUCKOBBIX CUCTCEM,

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (OpMY IpeacTaBiIeHUs OMOIOrMYecKoil MHPopMauK (CXeMbl, TpaQuKu, AUarpaMMbl, TaOJIUILIbI,
PUCYHKHU U JAPYTOE);

MCIIOJIb30BaTh HAYYHBIN SI3bIK B KaueCTBE CPEACTBA MpHU padboTe ¢ OMOJIOrMueckod MH(pOpManuen: NPUMEHATh XUMUYecKue, GU3ndeckue u
MaTeMaTHYeCKue 3HaKU U CUMBOJIBI, GOPMYIIbl, a00peBUaTypy, HOMEHKIIATYpY, UCIIOJIb30BaTh U MPE0OPa30BbIBATH 3HAKOBO-CUMBOJINYECKHUE CPEJICTBA

HarjIsiAHOCTH,

BJIAZICTb HABbIKaMU pacCiiO3HaBaHHW U 3allIUThI I/IH(bOpMaI_[I/II/I, HH(i)OpMaHHOHHOfI 0e30IaCHOCTH JIUYHOCTH.

OBJIaI[eHI/Ie YHUBEPCAIbHBIMA KOMMYHHKATUBHBIMU HBﬁCTBI/lHMI/lZ

1) oduenne:



OCYIIECTBIISATh KOMMYHHKAIIMA BO BCeX c(epax >KU3HU, aKTMBHO y4acTBOBATh B JUAJIOTE WM JUCKYCCHH IO CYIIECTBY OOCYKIAaeMOM TEeMBI
(ymeHue 3a7iaBaTh BONPOCHI, BBICKA3bIBATh CYXJIEHUS OTHOCHUTENIBHO BBIMOJIHEHUS MpeAIaracMoi 3aJayu, yYUTbIBaTh MHTEPECHl U COINIACOBAHHOCTh
MO3ULMHI IPYrUX YYaCTHUKOB AMAJIOra WIN JUCKYCCHN);

pacrio3HaBaTh HeBepOaJbHBIE CPEJCTBAa OOILICHMS, OHUMATh 3HAYCHHE COLMAIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOHQIMKTHBIX
CUTYyallul, YMETb CMSTYaTh KOH(QJIMKTHI U BECTH NIEPErOBOPHI;

BJIQJICTh PA3IMYHBIMH CIIOCOOAMH OOIICHUS U B3aMMOJICHCTBYSI, IOHUMATh HAMEPEHHSI IPYTUX JIFOJICH, TPOSIBIIATh YBAKUTEIHHOE OTHOIIICHHE K
coOeceTHUKY U B KOPPEKTHOU popme popMynrpoBaTh CBOU BO3PAKEHUS;

pa3BépHYTO U JIOTUYHO H3J1araTb CBOKO TOYKY 3pCHUA C HCIIOJIb30BAHHUEM A3BIKOBBLIX CPCACTB.

2) coBMeCTHAas AeATeJIbHOCTh:

HNOHUMAaTh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHAMBUIYalIbHON pabOThl IpU peIIeHNMH OHOJIOTHYECKO mpobaeMbl, 000CHOBBIBATH
HEO0X0AMMOCTh IPUMEHEHUS TPYIIIOBBIX (POPM B3aMMOACHUCTBUS MPH PEIICHUH YyI4eOHOM 3a/1auu;

BbIOMpATh TEMATUKY U METO/Ibl COBMECTHBIX JEMCTBUI ¢ y4ETOM OOLINX HHTEPECOB M BO3MOYKHOCTEN KaXKIO0Tr0 WieHa KOJIJIEKTUBA;

MIPUHUMATh 1€ COBMECTHOM JESATEIbHOCTH, OPTaHU30BbIBATh U KOOPAMHUPOBATH AEHCTBUS MO €€ TOCTUKEHHUIO: COCTABJIATH IJIaH JICMCTBUM,
pacrnpeensaTh poJid ¢ yuéTOM MHEHUN YYaCTHUKOB, OOCYK/IaTh pe3yIbTaThl COBMECTHON PabOTHI;

OILICHMBATh KAu€CTBO CBOET0 BKJIAJa U KAXKJOr0 yYaCTHUKA KOMaH/Abl B OOIIMI pe3yabTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;
IIpeJIaraTb HOBBIE IPOEKTHI, OLIEHUBATh UJEH C ITO3UIIMU HOBU3HBI, OPUTHHAIIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYHICCTBJIATE HO3UTUBHOC CTPATCTUYCCKOC IMOBEACHUEC B PA3JIMYHBIX CUTYyalUAX, IPOABJISAATE TBOPUCCTBO U B006pa}KeHI/Ie, OBLITH WHHUIIUATHUBHBIM.

OBiaieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU JAeHCTBUAMM:
1) camoopranu3amusi:

HCIIOIB30BATh OMOIOTHYECKUE 3HAHUS JJIS BBISABJIICHU S HpOGHeM " X PCUICHUS B ) KU3HCHHLIX U y‘IGGHBIX CUTYyalluAX;



BEIOMpATh HA OCHOBE OMOJIOTHYECCKUX 3HAHWU IEJIEBBIC M CMBICIIOBBIC YCTAHOBKU B CBOMX JCHCTBHUSX U TMOCTYINKAaX MO OTHOUICHHUIO K YKHBOM
MIPUPOJIE, CBOEMY 3/I0POBBIO U 37J0POBBIO OKPYKAIOIINX;

CaMOCTOATCIIbHO OCYHICCTBJIATH IMO3HABATCIbHYIO NCATCIBbHOCTH, BBISIBIIATH HpO6JICMBI, CTaBUTb U (bOpMy.]'IPIpOBaTB COOCTBEHHEIC 3aJadyud B
O6pa30BaTeJIBHOI>'I ACATCIIBHOCTH W )KU3HCHHBIX CUTYalUsIX;

CaMOCTOSITENIbHO COCTABJISITH IJIaH PEHICHUs TPOOJIEMBI C YIETOM UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTEHUN;
JlaBaTh OLEHKY HOBBIM CUTYaLHUSIM;

pacupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apIryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTh 3 PELICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBaTh (POPMHPOBAHUIO U TPOSBICHHUIO IMUPOKOW OHPYIUIMH B pa3HBIX 00JacTAX 3HAHWH, IIOCTOSHHO TIOBBIIATH CBOM
0o0pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:
JaBaThb OUCHKY HOBLIM CUTYyallUsIM, BHOCUTb KOPPCKTUBLI B AICATCIbHOCTL, OLICHUBATL COOTBECTCTBUC PE3YJIHLTATOB LCIIAM;

BJIa/IETh HaBbIKAMM IO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUHM M MBICIUTEIbHBIX MPOILIECCOB, UX PE3YJIbTATOB U
OCHOBaHUH, MCIIOJIb30BaTh MPUEMBI peiieKcrn 1Jis OLIEHKU CUTYyallMH, BIOOpa BEPHOTO PEILICHUS;

YMETb OLICHUBATb PUCKHU U CBOCBPEMCHHO IMPUHUMATD PCHICHUSA 110 UX CHUKCHUIO,

IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€ PE3YJIbTATOB JIEATEIBHOCTH;

3) npuHsiTHE CEOS M APYrUX:

MMPpUHHUMATDh C€6H, ITIOHHMMas CBOM HEAOCTATKHU U JOCTOMHCTBA,



IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIbTATOB JACSITCIBbHOCTH;
IIpU3HABaTh CBOE IIPABO U IPABO APYTUX HA OLINOKU;

pa3BHUBATh CIIOCOOHOCTH MOHUMATh MHUP C IO3UIHUK APYroro 4€JI0BCKa.

INPEAMETHBIE PE3YJIbTATbBI

[TpenMeTHBIC pe3yNIbTaThl OCBOSHUS COJIEpPIKaHUs yaeOHOTO ipeameTa «buonorus» Ha yriryOJI€HHOM YPOBHE OPHEHTHPOBAHBI HA O0ECIICUeHUE
npoduibHOr0 00yUeHus oOydaromuxcs ononoruy. OHM BKITIOYAIOT: crienu(rueckue it OMOJIOTHH HayYHbIC 3HAHUS, YMEHUS M CIIOCOOBI ICHCTBUHN 110
OCBOCHHUIO, HHTEPIIPETAIIUH U MPEOOPA30BAHUIO 3HAHUIA, BUJIBI ACATEIBHOCTH 10 ITOJIYYSHHEO HOBBIX 3HAHHUH U UX IPUMEHEHUIO B PA3JINYHBIX YUCOHBIX,
a TaK)Ke B PCATbHBIX KU3HEHHBIX CHUTyalusX. [IpeqMeTHbIe pe3yabTaThl IPEICTABICHBI 110 TOAaM U3YYCHHS.

[IpeameTHbIC pe3ynbTaThl OCBOEHUS yueOHOTO TipeameTa «buonorus» B 10 Knacce NOMKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTD 3HAHHI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B (OPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTHHBI MUPA,
B [TO3HAHUHU 3aKOHOB MTPUPOJIBI M PEIICHUH MPOOIIEM PAIHOHAIBHOTO MMPUPOIOTIOIE30BAHUS, O BKJII¢ POCCUHCKUX U 3apYOEIKHBIX YUEHBIX B Pa3BUTHE
Ouooruu;

BJIaJICHHE CHCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpasi BKIIOYAET: OCHOBOIOJArarone OnoJoruueckue TEPMUHBI U MOHATHS (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIU3M, TOMEOCTA3, CaMOPETYJIALUs, CAaMOBOCIIPOU3BEIEHUE, HACIIEACTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE), OMOJIOrNYeCcKHe
teopuu (kinetouHas teopus T. IlIBanna, M. [llneiinena, P. BupxoBa, XxpoMocomHas Teopus HacieacTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunosa
— 0 LIEHTpax MHOT000pa3usi U MPOUCXOKACHUS KYJIbTYPHBIX PACTEHUI ), 3aKOHBI (€IMHOOOPa3usi MOTOMKOB I1EPBOT0 MOKOJIEHUS, PACILEIUIEHUS, YU CTOTHI
ramMeT, HE3aBHUCHMOIO HaciefnoBaHust ['. MeHnens, roMOJOrM4eckux psIoB B HacieACTBEHHOW wn3MmeHuumBocth H. WM. BaBunoBa), nmpHHLMIIBI
(KOMIIJIEMEHTapHOCTH);

BIIQJICHUE OCHOBHBIMH METOJaMH HAYYHOTO IIO3HAHHS, HCIOIB3YEMBIX B OHOJIOTMYECKUX HCCIEAOBAHUSAX KUBBIX OOBEKTOB (OIMHCAHHE,
n3MepeHue, Ha0JoIeHne, SKCIIEPUMEHT);

YMCHUE BBIACIIATE CYIIECCTBCHHBIC ITPHU3HAKNU: BUPYCOB, KJIICTOK ITPOKAPHUOT U DYKAPHUOT, OAHOKJICTOYHBIX U MHOT'OKJICTOYHBIX OPraHnu3MOB, B TOM
gucne OakTepuid, TpUOOB, PACTEHUI, KUBOTHBIX U YEIIOBEKa, CTPOCHHUS OPraHOB M CHUCTEM OPTaHOB PACTEHUM, )KHUBOTHBIX, YETOBEKA, MPOIIECCOB
KU3HEICSITCIIbHOCTH, TPOTEKAIONTUX B OpraHu3Max PacTeHH, )KUBOTHBIX M YeJIOBEKa, OMOJIOTHYECKUX IMPOIIECCOB: OOMEHa BEmIecTB (METaboIu3M),



MIpEBpaILECHHs YHEPTUHU, OPOKEHHSI, aBTOTPO(PHOTO U reTepoTpoHOro TUMOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MEeH03a, raMeTOreHe3a,
SMOpHOreHe3a, MocTIMOPUOHAIBHOIO Pa3BUTHS, PAa3MHOMKEHMsI, MHIMBHIYaJIbHOIO pPa3BUTHUs OpraHu3Ma (OHTOr€HEe3a), B3aUMOJCHCTBUS TI'CHOB,
reTepo3uca, UCKyCCTBEHHOTO 0TO0pa;

YMEHHUE YCTaHABIUBATh B3aMMOCBSI3U MEXY OPraHOMJAaMH KJIETKH U UX (YHKIHMSIMHU, CTPOCHHEM KJIETOK Pa3HBIX TKaHEH M WX (YHKIUSIMH,
MEX]y OpraHaMy U CHCTEMaMH OPraHOB Y PACTCHMIA, )KHUBOTHBIX U YeJIOBEKa M X (QYHKIMAMHU, MEKIY CUCTEMaMH OPTaHOB U UX (YHKLHUAMHU, MEKILY
sTamaMu OOMEHa BEIIECTB, ATAallaMy KJIETOYHOTO LWKJIA W KU3HEHHBIX IHKIOB OPraHU3MOB, 3TallaMH SMOPHOHAIBHOTO PAa3BHUTHS, T€HOTUIIOM H
¢benotunom, GpeHoTunom u GakTopaMu cpeabl OOUTaHUS;

YMCHUCEC BBIABJIATH OTJIMYUTCIIBHBIC ITIPU3HAKU KMBBIX CUCTCM, B TOM YHCJIC paCTeHI/II;'I, JKHUBOTHBIX U YCJIOBCKA,

YMCHUEC UCITI0JIb30BATb COOTBCTCTBYIOIIUC API'YMCHTHI, 6I/IOJIOFI/I‘-ICCKyIO TCPMHUHOJIOTHUIO U CUMBOJIMKY IJId 1OKAa3aTCJILCTBA pOJACTBA OPraHnu3MoOB
Pa3HbIX CUCTECMATUYCCKUX I'PYIIIL;

YMCHHC pClIaThb OMOJIOrUYECKHE 3ala4¥, BbIABJIATH HNPUYNHHO-CICACTBCHHBIC CBA3U MCKAY UCCIICAYCMbIMU OMOJIOrNYECKUMU npoucccaMu
SABJICHUSAMMU, NCJIATh BBIBOAbI U IIPOTHO3bI HA OCHOBAHHWU ITOJIYUYCHHBIX PE3YJIbTATOB,

yYMEHUE BBIOJIHATH Ja00paTOpHbIE U MpaKTHUECKue paboThl, cOOII0AaTh MpaBuiia Mpu padboTe ¢ ydeOHBIM U TaOOPaTOPHBIM 000PYI0BaHHEM;

YMCHHUEC BbIABUTATH THIIOTEC3bI, IIPOBCPATH HX ISKCIHCPUMCHTAJIBHBIMU CPCACTBAMU, (I)OpMy.TII/Ip}IH IeJIb HCCICAOBAHUSA, AHAIN3HUPOBATH
IMMOJIYYCHHBIC PE3YJIbTAThI U 1€J1aTh BbIBObI;

YMEHME y4acTBOBaTh B y4eOHO-MCCIIEI0BAaTENbCKOW padoTe 10 OMOJIOTUY, SKOJIOTHMH U MEIUIIMHE, TPOBOJUMON Ha 0a3e MIKOJbHBIX HayYHBIX
o01IeCTB, U MyOIMYHO MPEACTABIAThH MOIYyUEHHbIE PE3YJIbTaThl HA YYEHUUYECKUX KOH(PEPEeHIUX;

YMCHHUE OLCHUBATH 3THYCCKHEC ACIICKTbhl COBPEMCHHBIX I/ICCJ'IGI[OBaHI/II\/JI B 00JIacTH OHOJOTHU H MCIUIIMHBI (KJ'IOHI/II)OBaHI/Ie, HNCKYCCTBCHHOC
OIJIOAOTBOPCHUC, HAITPABJICHHOC U3MCHCHUC I'CHOMA U CO3JIaHUC TPAHCTI'CHHBIX OpFaHI/BMOB);

YMEHHUE OCYILECTBIISATH OCO3HAHHBIN BBIOOP Oymymieit mpodecCHoHaNbHOM AEATENbHOCTH B 00JacTH OMOJIOTHUH, MEIUIIMHBI, OHOTEXHOJIOTHH,
BETCPUHAPUH, CEIBCKOTO XO3SCTBA, MUINEBOW MPOMBINUICHHOCTH, YrIyOJsTh MMO3HABATEIbHBIN WHTEpEC, HANPABJICHHBIM HAa OCO3HAHHBIA BHIOOP
COOTBETCTBYIOIICH MPOPECCUr ¥ TPOJODKCHUE OHMOJIOTHYECKOro O00pa30BaHUS B OPraHM3aAIMSIX CPEAHEro Npo(eCcCHOHAIBHOTO M BBICIIETO
o0Opa3oBaHMUsI.



TABJIAIIA 1
TEMATUYECKOE IIJIAHUPOBAHUE

10 KJIACC

Ne HanmenoBanue pa3zneinoB U TeEM IPOrpamMMel ‘ KommuecTBo yacos ‘

n/n ‘ Bcero “ KoHTposbHBIE pabOTHI H [MpakTryeckue paboThI ‘
|1 HBI/IOJIOI‘I/ISI KaK HayKa H 1 “ H ‘
|2 H}KI/IBHe CHUCTEMBI Ml X U3YUCHHUE H 2 “ H ‘
|3 HBI/IOJ‘IOFI/IH KIIETKU H 2 H 1 H 0.5 ‘
|4 HXI/IMI/IquKaﬂ OpraHu3aIys KJIECTKHA H 10 H H 1 ‘
|5 HCTpoeHHe 1 QYHKIIUH KICTKU H 8 H H 2 ‘
|6 HO6M6H BEIIIECTB U MIPEBpAILEHIE YHEPTUU B KIETKE H 9 H H 1 ‘
|7 HHaCJIeI[CTBeHHaSI nHpOpMaLUs U peanu3anus e€ B KIeTKe H 9 H H 0.5 ‘
|8 H}KI/BHeHHHﬁ LIUKJI KJIETKA H 6 H H 1 ‘
|9 HCTpOGHI/Ie 1 QYHKIIUH OPraHU3MOB H 17 H 1 H 15 ‘
|1O HPEBMHO)KGHI/IC Y pa3BUTHE OPraHU3MOB H 8 H H 1.5 ‘
|11 HFeHeTHKa — HayKa O HaCJIEACTBEHHOCTH U U3MEHUYMBOCTH OPTraHU3MOB H 2 H H 0.5 ‘
|12 H3aKOHOMepHOCTI/I HACJIEICTBEHHOCTHA H 10 H H ‘
|13 H3aKOHOMepHOCTI/I U3MEHYUBOCTH H 6 H H ‘
|14 HFeHeTI/IKa 4eJI0BeKa H 3 H H 0.5 ‘
|15 HCCJ‘IGKHI/I}I OpraHU3MOB H 4 H H 1 ‘
|16 HBI/IOTGXHOJ‘IOFI/I}I U CUHTEeTHYecKas OMoorus H 4 H H ‘
|17 HI/ITOFOBaSI KOHTpOJIbHAs paboTa H 1 H H ‘
|OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 102 | 3 [ 13 |




INOYPOYHOE NJIAHUPOBAHUE

10 KJIACC
Ne Tema ypoka | KosmmuectBo wacos | Hara DNEeKTPOHHBIE
n/m Beero || Konrpossnsie || [Ipakruyec || A3YICHAA midposbie
padoThI Kue paboThI obpazosareih
HBIE PECYPChI
|1 HBI/IOJ‘IOFI/IH KaK KOMIIEKCHasl HayKa U KaK 4acTb COBPEMEHHOT0 00I11ecTBa H 1 H H H H
|2 H}KHBHe CHUCTEMBI U UX CBOMCTBA H 1 H H H H
|3 HYpOBHeBaﬂ OpraHu3anys )KUBBIX CUCTEM H 1 H H H H
4 |Mcropus oTKpbITUS U U3ydeHHs KieTku. Kiierounas Teopus. 1 1
CrapTOBbIil KOHTPOJIb 3HAHUI
5 |[Meroxbl MONIEKYISIPHOM 1 KJeTouHoi Ononoruu. [IpakTuueckas pabora 1 0.5
«V3ydyeHue MeTo/10B KJIETOYHOM Onosoruu (xpomatorpadus,
anekTpodopes, nuddepennuanpHoe neHTpudyruposanwne, [TLP)»
|6 HXI/IMI/IquKI/Iﬁ COCTaB KJIETKH H H H H H
|7 HMI/IHepaJ'IBHBIe BEIIIECTBA KJIETKH, UX OMOJOrHyeckas pojb H H H H H
8 ||Oprannyeckue BemecTBa KieTku — Oenku. JlaboparopHas pabora 0.5
«OO0HapyxeHHe OEJKOB C MOMOIIBI0 KAaU€CTBEHHBIX PEAKITUI
|9 HCBOﬁCTBa, kiaccudukanus u GyHKIIMU OEITKOB H 1 H H H H
|1O HOpraHI/IquKI/Ie BEILECTBA KJIETKU — YTJI€BObI H 1 H H H H
|11 HOpraHI/IquKI/Ie BEIECTBA KIETKA — JINITAbI H 1 H H H H
12 ||Hyxneunossie kucnotsl. JJTHK u PHK. JlabopaTopnas pabora 1 0.5
«MccrenoBanne HYKIEHHOBBIX KHACIIOT, BBIIEIIEHHBIX U3 KIIETOK Pa3IMYHBIX
OpPTraHU3MOBY
|13 HCTpoeHHe u ¢pyakiun ATO. [Ipyrue nykneosunrpudocdarst (HTD) H H H H H
14 ||CexBenupoBanue JJHK. MeToapl reHOMUKH, TPAaHCKPUIITOMHKH,
IPOTEOMHKHI
|15 HMCTOI[LI CTPYKTYpPHOM OHoI0run H H H H H
|16 HTI/IHBI KJeToK. [Ipokaprornueckas KieTka H H H H H




No Tema ypoka KonnuectBo yacoB | Jara DJIEKTPOHHBIE
n/m Beero || Kontpombsie || [paxTuuec || U3y4eHus || mudposbie
paboThl  ||KKe paboThI obpazoBarens
HBIE PECYPCHI
17 ||Crpoenue sykapuoruueckoii kietku. [Ipaktuueckas padora «M3yuenue 1 0.5
CBOMCTB KJICTOYHOU MEMOpaHBI»
|18 ‘ [ToBepXHOCTHBIN anmapar KISTKH H H H H H
19 ||OnnomemOpannbie opranou sl KiueTku. [Ipaktndeckas padora «3yuenue 0.5
JIBUKSHHSI LIUTOIIIA3MbI B PACTUTENIBHBIX KIIETKAX)
20 |[[TomyaBTOHOMHBIEC OPTraHOUIBI KJIETKU: MUTOXOHIPUHU, TUTACTUIBL. 1 0.5
JIaGoparophas pabota «lccaenoBanne mia3Mon3a 1 JImIa3MoIin3a B
PACTUTENBHBIX KIETKAX)
|21 HHeMeM6paHHHe OpraHOM/IbI KJIETKH H H H H H
|22 HCTpoeHHe 1 QYHKIUH sIIpa H H H H H
23 ||CpaBHUTENBHAS XapaKTEPUCTHKA KIETOK dykapuoT. JlaboparopHas padoTa 0.5
«M3ydyeHue cTpoeHHs KJIETOK PA3IMYHbIX OPTaHU3MOB)
24 ||AccuMuIIALNS U JUCCUMMUIISIIUS — JIBE CTOPOHBI MeTabonmu3ma. THIIbI 1
oOmMeHa BemecTB. JJaboparopnas padota «/3yueHne KaTaIUTUUECKON
aKTUBHOCTH (hepMEHTOB (Ha MpUMepe aMHJIa3bl UM KaTanasbl)»
25 ||DepMeHTATHBHBIN XapaKTep peakuil KIETOYHOTO METaboIn3Ma. 1 0.5
JIaGopartopHas pabota «/3yyeHne pepMEeHTaTUBHOTO paclIeTICHUs
MIEPOKCH/Ia BOJIOPO/IA B PACTUTEILHBIX U KUBOTHBIX KIIETKAX)
|26 HBeJIKI/I-aKTI/IBaTopH U OETTKU-UHTHOUTOPHI H 1 H H H H
|27 HABTOTpO(bHHI?I TUI 0OMEHa BEIIeCTB H 1 H H H H
|28 HCDOTOCI/IHTGS H 1 H H H H
29 ||Xemocuntes. JlJabopaTopnas pabora «CpaBHeHHE NPOLIECCOB (POTOCHHTE3A 1 0.5
Y XEMOCHHTE3a»
30 |[AHa’poOHEIe opraHn3Mbl. Buasl Opoxenns. JlaboparopHas pabora 1
«CpaBHEHHE TIPOIIECCOB OPOXKEHUS U IBIXAHUS
|31 HA3p06HLIe OpraHU3MBbl. DTalbl SHEPreTUYECKOro oOMeHa H 1 H H H H




No Tema ypoka KonnuectBo yacoB | Jara DJIEKTPOHHBIE
n/m Beero || Kontpombsie || [paxTuuec || U3y4eHus || mudposbie
paboTel  ||KHe paGoTHI obpazoBarens
HBIE PECYPCHI

32 ||Dueprust MeMOpaHHOTO rpajuenTa nporoHoB. Cunre3 AT®d: padora 1

npoToHHON AT®-cuHTa3bI
|33 HPeaKHI/II/I MaTPUYHOT'O CHHTE3a H 1 H H H H ‘
|34 HTpaHCKpHHum{ — marpuuHbiil cunTe3 PHK H 1 H H H H ‘
|35 HTpaHCJmum{ U € ATaIbl H 1 H H H H ‘
|36 HKOI{I/IpOBaHI/Ie aMHHOKHUCIOT. Pois pubocom B OnocuHTE3e Oenka H 1 H H H H ‘
|37 HOpFaHI/IBaHI/IH reHOMa Y IPOKapHUOT U 3YKapUOT H 1 H H H H ‘
|38 HMoneKmepHLIe MEXaHU3Mbl HKCIPECCUU T'€HOB Y 3YKapuoT H 1 H H H H ‘
39 || Bupycbl — BHeKJIeTOUHBIE ()OPMBI )KU3HU U OOIUTaTHBIC TAPA3HUTHI. 1 0.5

[IpakTuueckas padora «Co3aanue MOJIEIN BUPYCa»
|4O HBI/IpYCHBIe 3a00JIeBaHUs YEJIOBEKa, )KUBOTHBIX, PACTEHUI H 1 H H H H ‘
|41 HHaHOTeXHOHOFI/II/I B OMOJIOTUU U MEIULIMHE H 1 H H H H ‘
|42 H)KI/BHCHHBIﬁ LUKJI KIIETKH H 1 H H H H ‘
|43 HManHqHLH‘?I cunre3 JHK H 1 H H H H ‘
44 || Xpomocomsl. JJabopaTopHas padora «/3yueHne XxpoMocoM Ha rOTOBBIX 1 0.5

MUKpOITpenaparax»
|45 HZ[eJIeHHe KJIETKU — MHUTO3 H H H H H ‘
46 || Tume! kiretok. Kaproknnes u nutokunes. JlaboparopHas pabora 0.5

«Habmonenrne MuTO3a B KJIETKAaX KOHUYMKA KOPEIIKa JIyKa (Ha TOTOBBIX

MUKpOTpenaparax)»
|47 HPerynﬂuHﬂ JKU3HEHHOTO ITUKJIA KJIETOK H 1 H H H H ‘
|48 HOpFaHI/ISM KaK €IMHOE LEJI0e H 1 H H H H ‘
|49 HTKaHH pacrenwuii. JlaboparopHas padota «/3ydeHne TKaHeH pacTeHHIT» H 1 H H 0.5 H H ‘
50 |[Txanu KMBOTHBIX U yenoBeka. JlaboparopHas pabora «3yueHue TkaHei 1 0.5

KHUBOTHBIX»




No Tema ypoka KonnuectBo yacoB | JHara DJIEKTPOHHBIE
n/n Beero | Kontponbhsie || [Ipaktuyec || A3ydeHus || undposbie
paboThl  ||KKe paboThI obpazoBarens
HBIE PECYPCHI

51 ||Opransl. Cuctemsl opranoB. Jlabopatopnas padora «/3yueHnue opranoB 1 0.5

LIBETKOBOT'O PACTEHUS»
52 ||Onopa Tena opraHu3MOB. 1 1

Py0exHbIif KOHTPOJIb 3HAHUIT
|53 HZ[BI/DKeHne OpraHUu3MOB H 1 H H H H ‘
|54 HHI/ITaHI/Ie OpraHu3MOB H 1 H H H H ‘
|55 HHI/ITaHI/Ie II03BOHOYHBIX KHBOTHBIX. [IMIIeBapuTenbpHas cuctemMa 4yemoBeka H 1 H H H H ‘
|56 HI[LIX&HI/IG OpPTraHU3MOB H 1 H H H H ‘
|57 HllblxaHHe MO3BOHOYHBIX )KUBOTHBIX U YEJIOBEKA H 1 H H H H ‘
|58 HTpchnopT BELIECTB Y OPraHU3MOB H 1 H H H H ‘
|59 HKpOBeHOCHaH crcTeMa IM03BOHOYHBIX )KMBOTHBIX U UEJIOBEKA H 1 H H H H ‘
|60 HBH}ICJ‘IGHI/IG y OpraHu3MOB H 1 H H H H ‘
|61 H3aHII/ITa y OpraHU3MOB H 1 H H H H ‘
|62 HI/IMMyHHaSI CUCTEMa YeJIOBEKa H 1 H H H H ‘
|63 HPEBI[pa)KI/IMOCTL U PETYJIsUs y OpraHU3MOB H 1 H H H H ‘
|64 HFyMopaanaﬂ PeryJsiys U SHJIOKpUHHAs CUCTEMa )KUBOTHBIX U UeJIOBEKa H 1 H H H H ‘
|65 HCDOpMLI Pa3MHOXKEHHS OpraHU3MOB H 1 H H H H ‘
|66 HHonome Pa3sMHOKEHHE H 1 H H H H ‘
67 |Meiios L1 | | | | |
68 |["amerorenes. OOpa3oBaHUe U Pa3BUTHE MOJIOBBIX KJIeTOK. JlabopaTopHas 1 0.5

pabota «/3yueHue cTpoeHHs MOJIOBBIX KJIETOK Ha FOTOBBIX

MUKpOITpenaparax»
|69 HI/IH)II/IBI/IJIyaHBHOG pa3BUTHE OPraHU3MOB — OHTOTEHE3 H H H H H ‘
|7O H3a1<nazu<a OpPraHoB U TKAHEN U3 3apPOJBILLIEBBIX JUCTKOB H H H H H ‘




No Tema ypoka KonnuectBo yacoB | Jara DJIEKTPOHHBIE
n/n Beero | Kontponbhsie || [Ipaktuyec || A3ydeHus || undposbie
paboThl  ||KKe paboThI obpazoBarens
HBIE PECYPCHI
71 |[PocT u pa3BuTHE XUBOTHBIX. JJabopaTopHas pabora «BrisiBienue 1 0.5
MIPU3HAKOB CXOJCTBA 3apO/IbIIlIel TO3BOHOYHBIX KUBOTHBIX)
72 ||PazmHOXeHUE U pa3BuTHE pacTeHui. JlaboparopHas pabora «CTpoeHue 1 0.5
OpPTaHOB Pa3MHOXKEHUS BBICIIMX PACTCHU
|73 HI/ICTOpI/IH CTaHOBJICHUS M Pa3BUTUS F€HETUKH KaK HAyKH H H H H H
74 ||OcHOBHBIC IOHATHS U CUMBOJIBI TeHeTUKH. JlabopaTtopHas paboTa 0.5
«/lpo3oduina kak 0ObEKT TeHETHYECKIX MCCIICTOBAHUI
75 ||3aKOHOMEPHOCTH HACJIEIOBAaHUS IPU3HAKOB. MOHOTHOPUIHOE 1 0.5
ckpemuBanue. [Ipaktuueckas padora "M3yuenue pe3yinbTaToB
MOHOTHOPUIHOTO CKPEIIMBAaHUS Y IPO30(p I
|76 HHI/ITOJ'IOFI/I‘IGCKI/IG OCHOBBI MOHOTUOPUTHOTO CKpPEIIBaHUS H 1 H H H H ‘
|77 HAHaJ'II/BI/IpyIOH_Iee ckpeuiuBanue. HermonHoe JOMUHMpOBaHUE H H H H H ‘
78 ||durnbpuanoe ckpemmuanue. [Ipaktnyeckas padora «M3yuenue 1 0.5
pe3yabTATOB TUTHOPUIHOTO CKPEIIUBAHUS Y APO30(DUITB)
|79 HI_II/ITonoqueCKI/Ie OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS H 1 H H H H ‘
|80 HCuenneHHoe HacJe/1I0BaHKE NPU3HAKOB H 1 H H H H ‘
|81 HXpOMOCOMHaSI TEOpUsl HACJIEICTBEHHOCTHU H 1 H H H H ‘
|82 HFCHeTl/IKa moJia H 1 H H H H ‘
|83 HFeHOTI/In KaK ILIeJIOCTHAs CUCTEMA H 1 H H H H ‘
|84 HFeHeTquCKHﬁ KOHTPOJIb Pa3BUTHS PACTEHUM, )KUBOTHBIX U YEJIOBEKA H 1 H H H H ‘
|85 HI/I3MquI/IBOCTL MPU3HAKOB. BUbl H3MEHYMBOCTH H 1 H H H H ‘
|86 HMO;{H(I)HKauI/IOHHaﬂ U3MEHYUBOCTD H 1 H H H H ‘
87 |[BapuanuoHHBIN psa U BapualmoHnHas kpuBas. JlabopaTopHas pabora 1 0.5

«HccnenoBanue 3akoHOMEepHOCTEN MOIU(DUKAIIMOHHON N3MEHUYHUBOCTH.
IlocTpoeHne BapuallMOHHOTO psiia U BAPUALIMOHHON KPUBOW»




No Tema ypoka | KonnuectBo yacoB | JHara DJIEKTPOHHBIE
n/n Beero | Kontponbhsie || [Ipaktuyec || A3ydeHus || undposbie
paboThl  ||KKe paboThI obpazoBarens
HBIE PECYPCHI

|88 HFeHOTHHHqGCKaﬁ U3MeH4YnBOCTh. KOMOMHATHBHAS N3MEHYHBOCTD “ H H H H ‘
89 |[MyraunonHas u3MeH4INBOCTh. [IpakTideckas pabora «MyTauuu y 0.5

po30¢ bl (Ha TOTOBBIX MUKPOITpETapaTax)
|90 H3aKOHOM€pHOCTI/I MyTallMOHHOT'O Npolrecca. DNUIeHETHKA U SIIMT€HOMUKA H H H H H ‘
91 |eneruka uenoBeka. [Ipaktudeckas pabora «CocTaBieHne 1 aHAIIN3 0.5

POJIOCIIOBHOM
|92 HMGTOI[LI MEIULIMHCKON I'eHETUKHA H H H H H ‘
93 |[3HaueHMe MEAMIMHCKOW T€HETHKH B MIPEIOTBPAILCHUH U JICYCHUU

IeHEeTUYECKUX 3a00JIeBaHU YeI0BeKa
94 ||OcuHoBHble oHATHA cenekiun. Jlaboparopuas pabota «3ydyeHue copToB 1 0.5

KYJIBTYpHBIX PACTEHUH U TIOPOJ JOMAIIHUX KUBOTHBIX)
95 |[MeTomsI ceneKIMOHHOM paboTel. JlabopaTopHas padora «3yueHue 1 0.5

METO/IOB CENIEKIIUN pacTEHUII»
96 ||locTmkeHus CeNeKINK pPacTEHUH 1 )KUBOTHBIX. [IpakTrueckas pabora 1

«IIpuBUBKa pacTeHUI
|97 HCoxpaHeHHe, U3y4YCHHE U HCII0JIb30BaHHE T€HETUUECKUX PECYPCOB H H H H H ‘
98 |[broTexHOJOTHS KaK HayKa U oTpacib Npou3BoAcTBa. [IpakTrueckas paboTa 0.5

«3yueHne 06beKTOB OMOTEXHOIOTUN»
|99 HOCHOBHHC HalpaBJICHUS] CHHTETHYECKOW OHOJIOTUI H 1 H H H H ‘
|1OO HXpOMOCOMHaH Y TeHHasl NHXXEHEpUs H 1 H H H H ‘
|101 HMCI{I/IHI/IHCKI/IC OHOTEXHOJIIOTHH H 1 H H H H ‘
|102 HI/ITorOBHﬁ KOHTPOJIb 3HAHUM H 1 H H H H ‘
|OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 102 | 3 | 135 | |




		2023-10-14T15:07:24+0400
	Иванова Ираида Генриховна
	Я являюсь автором этого документа




