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IHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ydeOHomMy mpeamety "buomorus" (manee - OMosOrvs) Ha ypOBHE CpPEeaHEro oO0IIero oOpa3oBaHus pa3paboTaHa HA OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit @enepanuuny, PI'OC COO, Konuenmuu npenogaBanus yaeOHOTo
npeameTa «buosorus» 1 OCHOBHBIX MOJIOKEHUH denepabHON paboyeii mporpaMMbl BOCITUTAHHUS .

VYueoOnsiii npeametr «buonorus» yrinyonéanoro ypoBHs uszydeHus (10—11 kmaccel) sBiIsieTCS OAHUM M3 KOMIIOHEHTOB NPEIMETHOM 00acTH
«EcrectBeHHO-HayuHbIe nIpeaMeThly. CornacHo nonoxkenusmM OI'OC COO npodunbHbie yaeOHbIC TPEIMEThI, U3yd4aeMble Ha YTIyOJIEHHOM ypOBHE,
ABIAIOTCS criocoOoM nuddepeHanuu 00y4eHus Ha ypOBHE CpPeAHEro o0Iiero oOpa3oBaHUS M MPU3BAHBI O0ECHEUYUTh MPEEMCTBEHHOCTh MEXKIY
OCHOBHBIM OOIIMM, CPETHUM OOIINM, CPEITHUM MPO(HECCHOHATLHBIM U BBICIIIMM 00pa3oBaHUEeM. B TO ke Bpemsi KKl U3 ITHX YUCOHBIX IIPEIMETOB
JOJKeH OBITh OPHUEHTUPOBAH HA NPUOPUTETHOE pelleHne OOpa3oBaTEeNbHBIX, BOCIHUTATENbHBIX W PA3BUBAIOIIMX 3aJad, CBSI3aHHBIX C
npodopueHTanel 00y4Jaronmxcs U CTAMYJIMPOBAHIUEM HHTEpPeca K KOHKPETHOW O0JIACTH HAYYHOTO 3HAHUS, CBI3aHHOTO C OMOJIOTHEH, MEAWIIMHOM,
HKOJIOTHEM, TICUXOJIOTHEN, CIOPTOM WJIM BOSHHBIM JIETIOM.

[Iporpamma mo yueOHOMy mpenmery "buonorus" maér mpeacraBieHwe O IENIM W 3a7adax W3y4deHUs: yuyeOHoro mpenmera «buomorus» Ha
yriayOn€HHOM YpOBHE, OMNpeAenseT o0s3areibHoe (MHBapUAaHTHOE) MPEIMETHOE COJep)KaHue, €ro CTPYKTYpPUpOBaHHE IO paslieiaM U Temawm,
pacmpeziesieHrde 1Mo KjiaccaMm, peKOMEHAYET MOCIEA0BATeIbHOCTh U3YUEHUsI yUeOHOTr0 MaTepuaia ¢ y4éTOM MEXKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, TIOTUKKU Y4eOHOTO MpOoIlecca, BO3PACTHRIX 0COOEHHOCTEH 00yJaromumxcs. B mporpamme o Ouonoruu peann3oBaH MPUHIUI TPEEMCTBEHHOCTH
C U3yuyeHueM OMOJIOrMH Ha YPOBHE OCHOBHOT'O 0011ero oOpa3oBaHusl, O1aroaaps 4eMy IpocMaTpUBAETCsl HAIIPABJIEHHOCTh Ha MOCIIEAYIONIEe Pa3BUTHE
OMOJIOTMYECKUX 3HAaHUH, OPUEHTUPOBAHHBIX HAa (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS, YIKOJIOTUUECKOTO MBIIUICHHUS, TPECTaBICHUN
0 3JJ0pOBOM 00pa3e *KHU3HHU, Ha BOCIIUTAaHUE OEPEeKHOr0 OTHOIIEHUS K OKpYXarollel mpupoiHoi cpene. B mporpamme o 6M0I0TUM TakkKe MMOKa3aHbI
BO3MOXXHOCTH yueOHoro mpeamera «buonorusi» B peanmmzanuu tpedoBanuit ®I'OC COO kx miuaHUpyeMbIM JTUYHOCTHBIM, METANpeIMETHBIM H
MPEAMETHBIM pe3yJbTaTaM 00y4ueHUs W B (OPMHUPOBAHHH OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHHOW NEATEIHLHOCTH OOYYaIOIIMXCS 1O OCBOEHUIO
coJiep>KaHusi OMOJIOrHYecKoro oOpa3oBaHus Ha YPOBHE CpEAHEro 001iero oopa3oBaHusl.

VY4eOusiif npeameT «buonorus» Ha ypoBHE CpeIHEro o0IIero oOpa3oBaHusl 3aBepInaeT Onosornueckoe oOpa3oBaHue B IIKOJIE U OPUEHTUPOBAH
Ha pacHIMpeHHue U yriyOjaeHue 3HaHUN 00yJaronIuXcs 0 JKMBOW MPUPOJIE, OCHOBAX MOJICKYJISIPHOUN U KJIETOYHOU OWOJIOTHHU, SMOPUOJIOTUU U OMOJIOTUH
pa3BUTHUSA, TCHETUKH, CEJIEKIINH, OMOTEXHOJIOTHH, YBOJIIOIIMOHHOTO YUEHHUS U DKOJIOTHH.

Wzyuenune ydeOHOro mnpenmera «buosorus» Ha yriiyOJeHHOM YpPOBHE OpPHMEHTHPOBAHO Ha IMOJArOTOBKY OOYYAIOMIMXCS K MOCIERYIOIEMY
MOJIyYEHUIO OHOJIOTMYECKOro 00pa3oBaHUs B By3aX M OpraHU3alUsX CpeAHEero mnpodeccuoHanibHOro oOpa3oBaHus. OCHOBY €ro coJep)KaHUs
COCTaBIISIET cHcTeMa OMOIOTHYECKUX 3HAHUHN, TOTYUYEHHBIX MPU U3yYEeHUH 00YUYaIOIIMMUCS COOTBETCTBYIOIINX CUCTEMAaTHUECKUX pa3ziesoB OMOJIOrun
Ha YpOBHE OCHOBHOro oOmiero o6paszoBanus, B 10—11 kiaccax 3T 3HaHUS MOJIyHaroT pa3BUTHE. Tak, paclIMpeHbl M YriyOJeHbl OMOJIOrHYecKHe
3HaHUS O PACTEHMAX, >KUBOTHBIX, I'pudax, OaKTepHsX, OpraHM3ME 4YelloBeKa, OOIIMX 3aKOHOMEPHOCTSAX JKHU3HH, JOMOJHUTEIHHO BKIIIOUEHBI



OMOJIOTMYECKHE CBEACHUS MPUKIATHOIO U TOUCKOBOTO XapakTepa, KOTOpble MOKHO HCHOJIb30BaTh KaK OPUEHTHUPHI Ui MOCIENYIOIIero BhIOOpa
npodeccun. Bo3MokHa Takke MHTErpaiusi OMOJIOTHYECKUX 3HAHUHM C COOTBETCTBYIOIIUMH 3HAHUSAMH, MOJYYEHHBIMH 00yYarOIIUMUCS IPU U3YyYSHUH
(bu3MKN, XUMUH, reorpaguu 1 MaTEMaTHKH.

CrpykTypa mporpamMmbl 1o yueOHOMY mpeamery "buosiorus" oTpa)kaeT CHCTEMHO-YPOBHEBBIM M SBOJIIOIMOHHBIA MOJIXOJbI K H3YYEHHUIO
6uonorun. CoriacHo MM, M3y4arOTCS CBOICTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIE AJIS KUBBIX CHUCTEM Pa3HOTO YPOBHS OpraHU3alluH, 3BOJIOLUU
OpPraHMYECKOTO MHUpa Ha 3emiie, COXpaHCHHsS OMOJOTHYEeCKOro pasHooOpasus muiaHeThl. Tak, B 10 kimacce M3y4aroTCsi OCHOBBI MOJICKYJISIPHOU U
KJIETOYHOM OMOJIOTHH, SMOPUOIOTHH U OMOJIOTHH PAa3BUTHS, TEHETUKU U CEJIEKIIMU, OMOTEXHOJIOIMHU U CUHTETUYECKOW OMOJIOTHH, aKTYalIu3UupPyIOTCs
3HaHUS 00YYaIOUINXCs 10 OOTaHUKE, 300JI0TUH, aHATOMUH, (hr3HoIoTun YenoBeka. B 11 kimacce n3yyaroTcst SBOJIIOLMOHHOE YYEHHE, OCHOBBI KOJIOTHH
1 ydeHue o ouocdepe.

VYuebublii npeamer «buosorus» npusBaH 00ECNeYUTh OCBOEHUE OOYYarOIIMMUCS OMOJIOTMYECKUX TEOpPHH M 3aKOHOB, WJEH, NPUHIMIIOB U
MpaBUJI, JISKAIIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI MHpPA, 3HAHWUH O CTPOCHHH, MHOTOOOpa3HMH M OCOOCHHOCTSAX KJIETKH,
OpraHu3sMma, HoIyJIsIUH, OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIIMXCS HAYYHBIX JTOCTUIKEHUSAX, COBPEMEHHBIX UCCIIEI0BAHUAX B OMOJIOTUH, MPUKIAIHbIX
acriekTax OWoNorMuecKkux 3HaHWd. J{s pa3BUTHS M TONJCpKAHUS WHTEpeca OOydJaroUMxcsi K OMOJOTMM Hapsay CO 3HAYUTEIBHBIM OO0BEMOM
TEOPETUYECKOI'0 MaTepuasia B COAEP)KAHUU MPOrpaMMbl IO OMOJIOTHH MPEAyCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAHOBJIEHUS U Pa3BUTHs TOH WU
WHOU 00JIacTH OMOJIOTHH, BKJIAJJOM OTEYECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEIICHHE BAXKHEHIINX OMOJIOTHYECKUX U SKOJIOTUIECKUX MPOOIIEM.

Lenp w3ydyenuss ydeOHOro mnpenmera «buomorus» Ha yriyOJn€HHOM YpOBHE — OBJIAJCHHE OOYYAIONMMHCA 3HAHUSAMU O CTPYKTYPHO-
(YHKIIMOHATIBHON OpraHM3aly KHUBBIX CHCTEM PAa3HOIO paHra U MpUOOpeTeHHe YMEHHH HCIOJb30BaTh 3TH 3HAHUS B (POPMHUPOBAHUHU MHTEpeca K
ornpenenéHHol obsactu MnpodeccuoHaNbHON AESITENbHOCTH, CBSI3aHHOW C OMOJIOrMel, WM K BBIOOpY yueOHOro 3aBeleHHS Uil MPOAO0JIKEHUs
OMOJIOTNYECKOT0 00pa30BaHUsI.

Jloctmxenue ey u3ydeHus yueOnoro npeamera «buonorus» Ha yriayOia€HHOM ypoBHE 00€eCTIEUMBACTCS PEIIEHUEM CIIEeTYIOLINX 3a/1a4:

OCBOEHHE OOY4YaIOIMMUCSA CHUCTEMBbl OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX OMOJOTMYECKMX TEOpHUSAX, KOHILEMIMAX, TMIIOTe3aX, 3aKOHax,
3aKOHOMEPHOCTSAX U MPaBUIIAX, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHpa; O CTPOCHMH, MHOT00Opa3suu U 0COOEHHOCTSIX
OMOJIOrMYECKHUX CUCTEM (KJIETKa, OpraHu3M, MOMyJISIMS, BUA, OMOoreoneHos, onocdepa); 0 BbIIAIOMINXCS OTKPBITUAX U COBPEMEHHBIX MCCIIEAOBaHUSIX
B OMOJIOTHH;

O3HAKOMJIEHHE OOYYaIOIIMXCSl ¢ METOJIaMH MO3HAHUS KUBOW MPUPOABI: UCCIIEA0BATEIILCKUMU METOJaMH OMOJIOTHYECKUX HAyK (MOJEKYISIpHOU
U KJIETOYHON OMOJIOTHH, SMOPUOJIOTUN U OMOJIOTHH PAa3BUTHSA, T€HETUKU U CEJIEKLINU, OMOTEXHOJIOTMH U CHHTETUYECKOH OMOJIOruH, MajaeoHTONOTHH,
9KOJIOTUH); METOJAMHU CAMOCTOSITEIBHOIO MPOBEIEHHsSI OMOJOrMYECKHX HCCIEIOBaHMNA B JIaOOpAaTopuu M B Ipupoze (HaOmoJeHHe, U3MEepeHHe,
9KCIIEPUMEHT, MOJIETIMPOBAHUE);



OBJIaJIcHHE OOYYaIOIIMMHUCA YMEHUSIMH: CaMOCTOSITENIbHO HaXOAWUTh, AHATU3UPOBATh U HCIONb30BaTh OHOJOTHYECKYI0 HH(OPMAIHNIO;
MOJIb30BaThCsl OMOJIOTHUECKOW TEPMHUHOJIOTUEH ¥ CUMBOJIMKOW; YCTAHABIMBATD CBSI3b MEXK/y Pa3BUTHEM OHMOJIOTUU U COIMATBHO-2KOHOMUYECKHUMHU H
9KOJIOTMYECKUMHU TMpOoOJIeMaMy YeJIOBEYEeCTBa; OLICHUBATH IOCIEJICTBUS CBOCH JEATEIbHOCTU IO OTHOIICHHIO K OKPYXKAIOIIeH MPUPOTHOU cpene,
COOCTBEHHOMY 3/IOPOBBIO U 3JI0POBBIO OKPY)KAIOLIMX JIIOAEH; O0OOCHOBBIBATH M COOIOAATH MEPHl MPOQUIAKTUKA MH(EKINOHHBIX 3a00JICBaHMIA,
MpaBWJia IMOBEACHUS B MPUPOJE M oOecreueHus: 0e30MacHOCTH COOCTBEHHOM KH3HEACATEIbHOCTH B YPE3BBIYANHBIX CHUTYAIUSX MPUPOIHOTO U
TEXHOTEHHOT'0 XapaKTepa; XapakTepru30BaTh COBPEMEHHbIE HAyYHBIC OTKPHITHS B 00JacTH OUOJIOTHH;

pasBUTHEC Y o6yqafonmxc;1 HHTCJUICKTYAJIbHBIX W TBOPYCCKHX CIocoOHOCTEH B mponecce€ 3HAKOMCTBA C BBIJAOIIHUMUCA OTKPBITHAMHU U
COBpPCMCHHBIMU HCCJICJOBAHUSIMU B 6I/IOJIOI‘I/II/I, pemiacMbIMH  CTO HpOGHeMaMI/I, METO/I0JIOTHEH OHOJIOTUYECKOTO HCCIICIOBAHUS, IIPOBCACHUA
OKCIICPUMCHTAJIBHBIX HCCHCHOB&HHﬁ, peIiCHUA OMOJOrHYECKUX 3aJia4, MOJCJIMPOBAHUA OMOJOrHYECKUX 00BEKTOB U IIponecCoB;

BOCIUTaHHE y 00y4aroImuXxcs [IEHHOCTHOTO OTHOLIEHUS K JKUBOM IMPUPOJE B LIEJIOM U K OT/AEIbHBIM €€ 00beKTaM U SBIEHUIM; (POpMUPOBAHUE
9KOJIOTMUYECKOM, FTEHETUUECKON IPaMOTHOCTH, OOIIeH KyIbTYpbl IOBEIEHUS B IPUPO/IE; NHTErPALIUN €CTECTBEHHO-HAYUYHbIX 3HAHMIA;

npuodpeTeHne 00yJaroIUMICS KOMIIETEHTHOCTH B PAllMOHATIBHOM IPUPOIOTIONB30BAHUH (COOIIOICHUE TIPABUIT ITOBEICHHS B TIPUPOE, OXPAHBI
BUJIOB, 3KOCHCTEM, Ouocdepsl), COXpaHEHMH COOCTBEHHOI'O 3/I0pOBbSl M 3JI0POBbsl OKPYXKAIOIIMX Jrofed (coOmofeHus Mep HpoQUIaKTUKU
3a0oseBaHui, obecrieueHre OE30MACHOCTH KHU3HEICSITEIBHOCTH B UPE3BBIYAMHBIX CHUTYAIlUSX MPUPOAHOTO M TEXHOTCHHOTO XapakTepa) Ha OCHOBE
UCIOJIb30BaHUS OMOJIOTHUECKUX 3HAaHUHM U YMEHHH B TOBCETHEBHOM JKU3HU;

CO3/IaHHM€ YCIOBUHM 111 OCO3HAHHOTO BbIOOpa OOYYAIOUIUMUCS HWHAMBHUYaJIbHOM 00pa3oBaTeNbHONW TPAEKTOPHH, CHOCOOCTBYIOLIEH
nocienyoumemMy npopeccuoHaIbHOMY CaMOOIIPEIEeNIEHUI0, B COOTBETCTBUU C MHMBHIyalbHBIMH HHTEpECAaMU U MOTPEOHOCTSAMHU PErHOHA.

OO011ee yrcno 4acoB, OTBEIEHHBIX Ha M3y4YeHHE OUOJIOTHH Ha YIIyOJIeHHOM YpOBHE CpellHero ooiiero oopazoBanus, cocrapinser 204 gaca: B 10
kiacce — 102 yaca (3 yaca B Henenmo), B 11 kmacce — 102 yaca (3 yaca B HEIeIO).

OT6op oOpraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOyUeHHs] OUOJOTHU OCYIIECTBISETCA C YYE€TOM CHelnu(UKA ero coaepx aHus Hu
HAMpPaBIEHHOCTH Ha MPOI0JKEHHE OMOTIOTHUECKOTO 00pa30BaHUsI B OpraHU3AIUAX CPEAHETO MPO(hecCHOHATBHOTO U BBICIIET0 00pa30BaHusl.

OO0s13aTeNIbHBIM YCIIOBUEM NPU OOy4eHUH OMOJIOTMU Ha YIIIYyOJEHHOM YpOBHE SIBJISETCS MPOBEJIEHUE JTAOOPATOPHBIX M NMPAKTUYECKUX PaloT.
Taxke yyactue 00ydaromUMXcs B BBINOJHEHUM MPOEKTHBIX U y4eOHO-HMCCIEI0BATENBCKUX pAabOT, TEMAaTHKa KOTOPBIX ONpENesIeTcss yUUTelIeM Ha
OCHOBE UMEIOIINXCS MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBUH.

COJAEP)KAHUE OBYYEHUA 10 KJIACC

CopepxaHue MporpaMMbl, BBIJICIIEHHOE KYpPCU8OM, HE BXOAUT B IMIPOBEPKY rocyAapcTBEHHOM utorosoit arrectauuu (['MA).



Tema 1. Buosnorus kak Hayka

CoBpeMeHHas O1OJIOTUST — KOMIUIEKCHAs Hayka. KpaTkas uctopusi pa3BuTus 6uonoruu. buonornueckue HayKu U U3y4aeMble HMU MPOOJIEMBI.
@dyHnaMeHTaIbHbIE, IPUKIIAJAHbBIE U TIOUCKOBBIE HAyYHbIE UCCIIEI0BAaHUS B OMOJIOTHH.

3naueHue Ouosioruv B GOPMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAy4yHOU KapTHHBI Mupa. [Ipodeccun, cBsa3anubie ¢ 6uonorueil. 3HaueHue
OHMOJIOTHH B MPAKTUICCKON JEATSIBHOCTH YEIOBEKA: MEIUITMHE, CEIIbCKOM X03SHCTBE, MPOMBIIIIICHHOCTH, OXPaHe TIPUPO/IBL.

Hemoncrpamuu [loprpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, V. I'apseii, I'. Mennens, B. U. Bepnanckuii, 1.
I1. [TaBnog, 1. 1. Meunukos, H. U. Basunos, H. B. Tumodees-Pecosckuii, [Ix. Yorcon, ®. Kpuxk, /. K. benses.

Tabnuibt 1 cxembl: «CBsI3b OMOJIOTHH C APYTUMH HayKaMny, «CrcreMa OMOJIOTHUECKUX HAYK.

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cHCTEMBI Kak npeaAMET H3YUCHU ouonoruu. CBOWMCTBA JKHUBBIX CHCTEM: CAUHCTBO XHMHYCCKOIo CoCTaBa, AUCKPCTHOCTbL H
HEJIOCTHOCTD, CIIOKHOCTD U YHHOPAAOYCHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOpPraHu3anusda, CaMOBOCIHPOU3BECACHUEC, pa3Apa)KUMOCTb, U3MCHYUBOCTD,
POCT U pa3BUTHUC.

VYpoBHU OpraHu3anuu UBBIX CHUCTEM: MOJEKYISIPHBIM, KJIETOUYHBIA, TKAHEBBIM, OPraHU3MEHHbIHM, MOMYJISIIMOHHO-BUI0BOM, SKOCHCTEMHBIN
(buoreonienoruueckuii), OmocdepHsiif. IIporeccel, mpoucxonsdie B JKUBBIX cucTeMax. (OCHOBHbIE TpH3HAaKU >XUBOTO. JKu3HB Kak (dopma
cyllecTBOBaHMs MaTepuu. Hayku, u3ydaroiine >KuBble CUCTEMbI Ha pa3HbIX YPOBHAX OpraHU3aliu.

N3yuenue xuBbIX cucteM. MeTosl Onosioruueckoi Hayku. HaGmoienue, u3mMepenue, SKCepuMeHT, CucTeMaTh3anus, Mmeraananus. [Tonarue
0 3aBUCUMOM U He3aBUCUMOM nepemeHHOl. [lnanupoBanue sxcnepumenTa. [loctaHoBka u nposepka runores. Hynesas runoresa. [loHsTre BBIOOPKH U
e€ JocToBepHOCTh. Pa3bpoc B Oumonorumueckux AaHHbIX. OIEHKAa JOCTOBEPHOCTH MOJIYYEHHBIX pe3yibTaToB. IIpWYMHBI MCKaKeHUs pe3yabTaToB
sKcnepuMeHTa. [IoHATHE CTaTUCTUYECKOTO TeCTa.

JleMoHCTpan U
Tabnuibl u cxembl: «OCHOBHBIE MTPU3HAKH JKU3HNY, «bHonornyeckue cuctemMbl», «CBOWCTBA )KUBOM MaTepumn», «YpoBHU OPraHU3aIMH KUBOU

npupoab, «CTpoeHHe KUBOTHOM KIEeTKH», «TkaHM KMBOTHBIX», «CHUCTEMBl OPraHOB YEJIOBEUECKOro opranusmay», «buoreonenos», «buocdepay,
«MeTo/1bl U3y4YEeHUS JKUBOU TIPUPOJIBIY.




OOGopynoBanue: 1abopaTtopHOe 000PYAOBAHHE JJIsI TPOBEACHUS HAOIIOACHUH, N3MEPEHUH, YIKCIIEPUMEHTOB.

IIpakTuyeckas padora «/crnonb3oBaHUE pa3IUUYHBIX METO/I0B IIPYU NU3YYEHUU KUBBIX CUCTEM).
Tema 3. Buogorus KJieTku

KrneTtka — cTpykTypHO-(QYHKIIMOHATbHAS €AWMHUIA KUBOTO. VcTopust oTKphiTUs KieTku. PaboTel P. I'yka, A. JleBenryka. Knerounas Teopust
(T. IIBanu, M. llneiinen, P. Bupxos). OCHOBHBIE MOJIOKEHUS COBPEMEHHON KJICTOYHOM TCOPHH.

Metoapl MONEKYIApHOW ¥ KJIETOYHOM OWOJOTHHM: MHUKPOCKONMs, Xpomartorpadus, 3JekTpodope3, METOA MEYEHBIX AaTOMOB,
nuddepeHnnaibHOe ueHTpudyrupoBaHue, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue QuxcuposanHvix KJIemoK. DNEeKTpOHHAas

MUKpocKonus. Kougokanvhas mukpockonus. BumanvHoe (npusicusneHnoe) uzyueHue Kiemox.

Hemoncrpamuu [loprpersi: P. I'yk, A. JleBenryk, T. IlIBann, M. Hlneiinen, P. Bupxos, K. M. bap.

Tabnuibt u cxembl: «CBETOBOW MUKPOCKOID», «DIIEKTPOHHBIA MUKPOCKOI», «MCTOpHS pa3BUTHS METOJJOB MUKPOCKOTIHI.

O6ODVI[OBaHI/ICZ CBETOBOM MHUKPOCKOII, MUKpOIIPpCIIapaTbl paCTUTCIIbHBIX, )KUBOTHBIX U 6aKTepI/IaJ'IBHLIX KIJICTOK.

IpakTnyeckass padora «3ydeHne MeTONOB  KJIETOYHOM  Oumonoruu  (Xpomatorpadus, snekrpodopes, auddepeHIraaIbHoe
uentpudyruposanue, [1LP)».

Tema 4. XuMuueckas Oopranu3anvs KJIC€TKHU

XHUMHUYECKUN COCTaB KIETKH. Makpo-, MHUKpO- U YIbTPaMUKpPOIEMEHTBHL. Boga um €€ poib Kak pacTBOPUTENA, PEareHTa, y4acTue B
CTPYKTYPUPOBAHUHU KIIETKH, TEIIOPErysiiiui. MuHepaibHble BEIeCTBA KJIETKU, UX OMoJIornyeckas posib. Poib KaTHOHOB M @aHHOHOB B KJIETKE.

Oprannueckue BeliecTBa KieTku. buomornueckue monumepsl. benku. AMUHOKUCIOTHBIA cocTaB O0enkoB. CTPYKTYphl OEITKOBOWM MOJIEKYJIBI.
[lepBuuHas cTpykTypa Oenka, NeNTHIHAs CBS3b. BTopuyHas, TpeTH4Has, YeTBEepTUYHAs CTPYKTyphl. JleHarypauus. CBoiicTBa O€IKOB.
Knaccudukanms 6enxos. buonornueckune GpyHkium 6enkoB. [lpuonui.

VYrneronpl. MoHOCaxapupl, AUCAXapHUAbl, OJIMrocaxapuabl W monucaxapuasl. OOmUN TUIaH CTpOeHUs W (PU3UKO-XUMUYECKHE CBOWMCTBA
yriaeBo10B. buonoruueckue GyHKIIMU YTISBOIOB.

Jlununer.  T'uapodumnbHo-ruapodoOHble cBolicTBa. Kiaccuduxamus nunugos. Tpuriauuepuasl, ¢GocPOIUNHUABI, BOCKH, CTEPOUIBI.
buonornueckue GpyHkuuu mununos. O01Me cBoiicTBa OMOIIOTHYECKUX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTh K CaMO3aMbIKaHHIO, TOTYIPOHHUIIAEMOCTb.



Hyxneunossie kuciotel. JIHK u PHK. Ctpoenne nyknennoBbix kuciot. Hykneorunpl. [lpunnun komrmiemenTapaoctu. [IpaBuno Yapraddda.
Crpykrypa JHK — nBoitnas ciimpans. Mectonaxoxaenue u ononorunueckue pyakiuu JJHK. Bunsr PHK. ®ynkuuun PHK B kietke.

Crtpoenune monekynbl AT®. Makpoaprudeckue cBsizu B Mosiekysie AT®. buonorunueckue ¢pynkunn AT®. BoccTraHoBiieHHBIE TEPEHOCUYUKH, UX
byHKIUY B KeTKe. [pyeue nykneozuompugocghamor (HT®). CexenupoBanue JJHK. Memoow: cenomuxu, mpanckpunmomuxu, npomeomuxu.

CrpyktypHast ~ Ouonorusi:  OMOXMMHUYECKHME M  OMO(PHU3MUECKHE  HCCIENOBaHMA  COCTaBa M MPOCTPAHCTBEHHOW  CTPYKTYPHI
ouomonekyn. Mooenuposanue cmpykmypol u QyuKyus 6UOMONEKYN U UX Komniekcos. Komnviomephwiil Ou3atin U 0p2aHu4ecKuti Cunme3 OUOMONEKY1 U
UX HenpupoOHbLIX AHATI0208.

HMemouncrpanun [loprperst: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxiun, ©. Caurep, C. [Ipy3unep.

Jlnarpammel: «Pacnpenenenne XUuMHUECKUX 3JIEMEHTOB B HEXHUBOH Npupoier», «PacnpeneneHre XMMUYECKUX 3JIEMEHTOB B KUBOW IPUPOAEY.

Tabnuuel u cxemsl: «llepuonuyeckas Tabiuna XMMUYECKHX 3J€MEHTOB», «CTpoeHue MOJIEKYJIbl BOJbI», «BelecTBa B cocTaBe OpraHu3MOBY,

«CTtpoeHne MoJieKyabl Oenka», «CTpYKTypbl O€IKOBOW MOJIEKYIbl», «CTpoeHHE MOJEKYJ YIJIeBOJIOB», «CTpOoeHHE MOJICKYJ JIMIHUIOBY,
«HyxnenHoBble KUCIOTh», «CTpoenue Monekynsl ATDy.

O6ODVI[OBEIHI/ICI XUMHYCCKad Iocyna u O60py,Z[OBaHI/Ie.

JlaGopaTopnasi pa6ora «O0HapykeHne OETKOB C MOMOILBIO KAU€CTBEHHBIX PEAKIIUI.

JlaGoparTopHnas padora «VccnenoBanne HyKJICMHOBBIX KUCIIOT, BBIJEIICHHBIX U3 KJIETOK PA3IIUNYHBIX OPTaHH3MOBY.
Tema 5. Ctpoenue u GyHKIMH KIETKH

Tums! KJIETOK: yKapruoTHYEcKask U MpokapruoTruueckasi. CTpyKTypHO-(pyHKIIMOHAIbHbIE 00pa30BaHuUs KIETKH.

Crpoenne mpokapuoTuueckoil kieTtku. Kierounas crenka Oakrepuil um apxeid. OcoOEHHOCTH CTpOeHHs reTepoTpodHON M aBTOTPOdHOI
MIPOKAPUOTUYECKUX KJIETOK. MecTO U poJib MPOKapHOT B OMOIIEHO3aX.

Crtpoenne n (QYHKIMOHHPOBaHHWE J3yKapHOTHUYecKoil kieTku. Ilmazmarmueckas memOpana (rurazmanemma). CTpyKTypa Ia3MaTHUECKOH
MeMOpaHbl. TpaHCIOPT BEIIECTB yepe3 IUIa3MaTHUeCKyl0 MeMOpaHy: MacCUBHBINA (quddysus, obneryéunas nuddysus), akTUBHBIN (MEPBUYHBIA U
BTOPUYHBIA akTUBHBIM TpaHcnopT). Ilomymnponunaemocts MemOpanbl. Pabora HaTpuii-kanueBOro Hacoca. ODHIOLMTO3: MHUHOLUUTO3, (harouuTo3.
Ox3ouuTo3. Kinerounas crenka. CTpykrypa v QyHKIIUHM KJICTOYHON CTEHKH pacTeHuil, rpuOoB.



[urormazma. Ilurozoms. Ilurockemer. [IBwkenue muTomasmel. OpraHowabl KieTku. OpgHOMEMOpaHHBIE OPTaHOWIBI  KJICTKH:
supomnazmatrueckas cetb (DIIC), anmapar [onbku, TU30COMBI, X CTpoeHHE M (QYHKIMU. B3aMMOCBSI3b OAHOMEMOpPAHHBIX OPraHOMJIOB KJIETKH.
CtpoeHue rpaHylIsIpHOTO peTukynyma. Mexanuszm nanpasnenusn 6eaxos ¢ I11C. CuHTe3 pacTBOPUMBIX 0eaKkoB. CHHTE3 KJIIETOYHBIX MeMOpaH. [ maakuii
(arpanynspHBIA) SHAOMIA3MATHYECKU peTukynyM. CekperopHas (ynkuus anmapara [onbmxu. Moougukayus benkos 6 annapame I onvodscu.
Copmuposka 6enkos 6 annapame I 01v0icu. TpaHCTIOPT BEIIECTB B KiIeTKe. Bakyosu pactutenbHbIX KieTok. Kierounsii cok. Typrop.

[TomyaBTOHOMHBIE ~ OpPraHOMIBI ~ KJIETKH: MUTOXOHAPHUH, IIACTUABL [Ipoucxodcoenue  mumoxonopui u  naacmud. Cumbuozenes
(K.C. Mepeockoscxuii, JI. Mapeynuc). CtpoeHre W (QYHKIIMM MUTOXOHIAPHH | TuiacTul. IlepBuYHBIC, BTOPUYHBIC W CJIOXKHBIC TUIACTH]IBI
(OTOCHHTE3UPYIONTNX FYKAPUOT. XIIOPOILIACTHI, XPOMOILUIACTBI, JICHKOTIACTHI BBICIIIUX PACTCHHIH.

HememOpannsie opranonssl kinetku CTpoeHne u GyHKIMN HEMEMOPaHHBIX OPraHOUAOB KIETKU. PubocoMmsl. IIpomedcymounvie gpunramenmol.
MuxkpodunaMeHTbl. Akmunogvle Muxkpoguiamenmsol. MBbIICUHbIE KIETKU. AKMUHOBblE KOMNOHEHMbl HeMbleuHblX Kiemok. MUKpOTpyOOUKH.
Knerounslii nentp. CTpoeHue M ABMKEHHE JKIYTUKOB U pecHHUYEK. MUKpoTpyOouku nutorasMel. LleHTpuons. berku, accoyuuposannvie c
MUKpoguramenmamu u Mukpompyoouxamu. Momopmsie 6enxu.

SAnpo. OGonouka siapa, XpOMaTUH, KapuoIUia3Ma, SJIPBIIIKK, UX cTpoeHue U GyHKIuH. SnepHbiii OenkoBbid MaTpukc. I[IpoctpaHcTBeHHOE
pacrioyio’keHne XpoMOCOM B UHTEpGa3zHOM sape. Jyxpomamun u cemepoxpomamut. Belnku XpoMaTHHA — TUCTOHBL. JJuHamuxa s0epHoll 000104KU 8
mumose. Hoepmwiti mpancnopm.

Krnerounsie BximroueHusi. CpaBHUTEIbHAS XapaKTEPUCTHKA KIIETOK SYKApPHOT (PACTUTEIHHOM, )KUBOTHOM, TPUOHOI).

Hemouncrpamun [loprpers: K.C. Mepexkosckuii, JI. Maprynuc.

Tabauie! u cxeMbl: «CTpOeHHE FYKapUOTHUECKOM KIETKU», «CTpoeHHe KUBOTHOU KIIEeTKN», «CTpOeHUE pacTUTENbHOHN KieTku», «CTpoeHue
MUTOXOHJIPUMNY, «S1po», «CTpoeHne NPOKAPUOTUIECKON KIETKH.

O6ODVI[OBaHI/I€I CBETOBOM MUHKPOCKOII, MUKPOIIPENapaTbl paCTUTCIbHBIX, )KUBOTHBIX KJICTOK, MUKPOIPCIIapaThI 6aKT€pI/IaHI>HBIX KJICTOK.

JladopaTopnasi padora «/3ydyeHne CTpOCHHSI KIETOK PA3IMYHBIX OPTaHU3MOBY.
IMpakTuyeckas padora «3yueHue cBOWCTB KJIETOUHON MEMOPAHBI».
JlabopaTopnasi pa6ora «lccienoBanue niaazMonsa U JEMIa3MOIN3a B PACTUTENBHBIX KIETKAX».

HpaKTlfl‘leCKaﬂ paﬁoTa «I/I3yquI/Ie JABHIKCHU A OUTOIIJIa3MBbI B paCTUTCIIbHBIX KJICTKax».



Tema 6. O0MeH BeleCTB M NMPeBPallleHUE IJHEPTUH B KJIeTKe

ACCUMMIISIHS ¥ TUCCUMWJISIIIAS — JIBE CTOPOHBI MeTabommu3Ma. Tumsl oOMeHa BelecTB: aBTOTPO(HBIN U reTepoTpodHBIN. YyacTue KUCiIopoaa
B 0OMEHHBIX Mpolieccax. JHepreTuyeckoe odecreyeHue kietku: npespamienne ATO B oOMeHHbIX Tporeccax. DepMeHTaTUBHBIN XapaKTep peakiuuit
KJIETOYHOTO0 MeTabonu3ma. PepMeHThI, UX CTPOCHHUE, CBOWCTBA M MexaHu3M aeicTus. Kodepmentsl. Otnuuns (GepMEHTOB OT HEOPraHHMYECKUX
KaTaan3aTopoB. benku-akTuBaToOpsl U OEIKU-UHTUOUTOPBL. 3aBUCUMOCTh CKOPOCTH (DePMEHTATUBHBIX PEAKIUI OT pa3iIuyHbIX (PAKTOPOB.

[lepBuuHBIii  CHHTE3  OpraHWYECKHMX  BemecTB B KieTke. DOTOCHHTE3. AHOKCUCeHHbIl U OKCUCEHHbIU — homocunmes Y
oaxkmepuii. Ceemocobuparowue nuemeHmol U nUeMeHmvl peakyuoHno2o yeumpa. Poib xnoporiactoB B mpoiiecce potocuHTe3a. CBETOBas M TEMHOBAs
dazel. Domoovixanue, Cs, C+ u CAM-munet  gpomocunmesa. IlpomykTuBHOCTH (oTOoCHMHTE3a. BnusHue pa3nuuHbIX (HAKTOPOB HAa CKOPOCTh

¢dorocunTesa. 3HaueHne HOTOCHHTE3A.

XemocuHTe3. Pa3zHooOpa3zne OpraHn3MOB-XEMOCHHTETHKOB: HUTPUPHUIIUPYIONIHE OAKTEPHUHU, KEIe300aKTepuH, cepoOaKTEepHH, BOJOPOIHBIC
OakTepuu. 3HaYCHHE XEMOCHUHTE3A.

AHa’poOHBIe opraHu3Mbl. Buasl OpoxxeHus. [IpoaykTel OpoKeHHS M WX HUCIOJIb30BaHUE YEIIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MBI KaK
O00BEKTHI OMOTEXHOJIOTUU U BO30OyAUTENH OOJIE3HEH.

AspoOHBIE OpraHu3Mel. JTanbl 3HepreTuyeckoro oomena. IlogroroButensusliil 3tan. [MuKoan3 — 6€CKUCIOPOJHOE PACILEIIEHUE TITIOKO3bI.

buonoruyeckoe okuciaeHne, WK KIETOYHOE JAbIXaHue. Poib MUTOXOH/pUI B Iporieccax OMOJIOrHYecKoro okuciaeHus. L{ukmnueckue peakuuu.
OxkucnurensHoe  dochopmwinpoBanue. Juepeuss  memopannozo  epaouenma  npomonos. Cunmez  ATD:  paboma  npomonnou  ATD-
cunmasuvl. [IpenMyiiecTBa a3poOHOro MyTH OOMEHA BEIIECTB nepel aHadpoOHbIM. D(PPEKTUBHOCTD HIHEPTETHUECKOr0 OOMEHa.

Hemouncrpamun [loprperst: /Ix. [Tpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Ourensrapar, I1. Mutuen, I'. A. 3aBap3uH.

Tabuuipl u cxembl: «POTOCHHTE3Y, « IHEpPreTUUeCKui 0OMen», «brnocunTes 6enka», «CtpoeHue hepMeHTa», «XEeMOCHHTE3Y.

O6opyoBaHKe: CBETOBOI MUKPOCKOI, 000PYAOBAHUE I IPUTOTOBJIEHUS MOCTOSIHHBIX U BPEMEHHBIX MUKPOIPENIapaToB.
JlaGopaTopHnas padora «/3yyeHrne KaTaIMTHUECKON aKTUBHOCTH (PEPMEHTOB (Ha MPUMEpPE aMUIIa3bl UM KaTajaas3bl)».
JlaGopaTopHuas padora «/3yueHue pepMEHTATUBHOTO pacLIeIICHHUs IEPOKCHIa BOJIOPO/IA B PACTUTENIBHBIX U KHUBOTHBIX KJIETKaX).

Jlaboparopnas padora «CpaBHeHue NpoLieccoB (POTOCUHTE3A U XEMOCUHTE3a».



Jla6opaTopnasi pa6ora «CpaBHEHHE NPOLIECCOB OPOKEHUS U ABIXAHU.

Tema 7. Hacnencreennast uHGopManus M peaau3anus eé B KieTke

Peakuuu matpuanoro cuntes3a. [IpuHIMIT KOMIUIEMEHTAPHOCTH B PEAKLUAX MaTPHYHOTO CHHTE3a. Peanns3anus HacineCTBeHHOW HH(OpMAIIHIH.
I'enernueckuii koa, ero cBoWcTBa. TpaHckpunuusi — wmaTpuuHblii  cuHTe3 PHK. IlpuHmumnel TpaHCKpUNUMH: KOMILJIEMEHTapHOCTD,

AHTUTIAPAIUICIBHOCTh, ACUMMETPUUHOCTh. Co3zpesanue mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsnus u e€ sransl. Yuactue TpancnoptHsix PHK B 6nocunTtese Oenka. YcnoBus Ouocuntesa 6enka. KoaupoBanue aMuHOKUCIOT. Poib
prubocoM B OMoCcCUHTE3€e OeKa.

Cospemennvie npedcmasnenus o cmpoenuu cenos. OpraHuzalisi TEHOMa y TNPOKAPUOT M DYKAPHOT. Perynsiusi akTHUBHOCTH TEHOB Yy
npokapuoT. ['unoresa onepona (. XKako0, XK. Mano). MozrekynsapHvle mexanuzmvl dKCnpeccuu 2eHog y sykapuom. Ponb xpomamuna 6 peeynsiyuu
pabomol 2cenos. Perynsinus 0OMEHHBIX IPOIIECCOB B KileTKe. KieTounbli romeocTas.

Bupycel — HekieTodHble (GOpPMBI KH3HM UM oOmuratHele mapa3uThl. CTpoeHHWE TPOCTBHIX U CIIOKHBIX BHPYCOB, PETPOBUPYCOB,
OaxtepuodaroB. Kusnennvii yuxn JHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6axmepuogazos. Obpamuas mpaHcKpunyus,
pesepmasa, uHmezpasd.

BupycHble 3a001eBaHus yenoBeka, KUBOTHbIX, pacteHuid. CIIN], COVID-19, counanbHble 1 MEAULIMHCKHUE TPOOIEMBI.

buoungpopmamuxa: unmeepayus u ananuz oonvuux maccusos («bigdata») cmpykmypHuix Ouonocuueckux oaumvix. Hanomexnonoeuu 6
ouonocuu u meouyune. Ilpoepammupyemvoie pynxyuu 6eakos. Cnocobvi 00cmasKku 1ekapcms.

JMemonctpauun lloprpers: H. K. Konbnos, /1. M. IBanOBCKMIA.

Tabnuipl u cxembl: «buocunTtes Oenka», «['enHeTndyeckuii Koy, «Bupycer», «bakrepuodarmny.

IIpakTuyeckas padora «Co3gaHne MOAEIN BUPYCay.
Tema 8. ZKu3zHeHHBIN UK KJIETKH

Knerounslii nmki, ero mepuonasl u peryisaius. Matepdaza nu mMuto3. OCOOEHHOCTH MpPOIECCOB, MpoTeKaroux B uHTepdasze. [loaroroska
KJIETKHU K JesieHuto. [IpecunreTnueckuii (MOCTMUTOTUYECKUIN ), CHHTETUYECKUI U MOCTCUHTETUYECKHH (TPEeMUTOTHYECKHIT) Iepruoibl HHTEP(ha3bI.



Marpuunbii  cunte3 JIHK — pemnmukanms. I[lpunnunsr  permmkamuu  JIHK:  koMmiieMeHTapHOCTh, TOJTYKOHCEPBATHBHBIA  CHUHTE3,
a"TUnapamienbnocts. Mexannsm perumkanuu JJHK. Xpomocomsl. Ctpoenune xpomocom. Tenomepsl u Teaomepasa. XpoMOCOMHBIM HA0Op KIETKH —
KapuoTuIl. J[MIIOUIHBIN U TalIOUIHbIA HAOOPBI XpoMocoM. ['oMonioruynbie XpoMocoMbl. [10710BbIe XPOMOCOMBI.

I[CJIGHI/IG KJICTKU — MHTO3. CTaZ[I/II/I MHTO3a U HNPOUCXOAAIIUC B HUX MPOUCCCHI. Tunel MuTo3a. KapI/IOKI/IHe3 N IIUTOKHHE3. buonorudeckoe
3HAa4YCHUC MHTO34.

PeFYJ'IHI_II/IH MUTOTHUYCCKOI'O IUKJIa KJIICTKH. HporpaMMpreMaﬂ KJIE€TOYHAas THOEIb — aloITo3.

Knerounoe sapo, XpomMocombl, (pyHKIMOHAIbHAsE TeHOMUKA. Mexanuzmvl nponughepayuu, ouggpepenyuposxu, cmapenus u 2ubenu Kiemox.
«ugpposas knemxa» — buoungopmamuueckue mooeau HyHKYUOHUPOBAHUSL KIEMKU.

JemoncTpamuu Tabmuilbl U cxeMbl: «KU3HEHHBIN HUKIT KIETKNY, «MuTto3y», «CtpoeHue xpomocom», «Permukarus JHK».

OO6opyioBaHMe: CBETOBOM MUKPOCKOI, MUKpOIpenapathl: «MUTO3 B KJIETKaX KOpEIIKa JTyKay.

JlabopaTopnasi pa6ora «l3yueHne XpoMOCOM Ha FOTOBBIX MUKpOIIpENapaTax».

JlabopaTopnasi pa6ora «HabmoneHne MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX MUKpOIIpenaparax)».
Tema 9. Ctpoenne u pyHKIIUN OPraHU3MOB

buonoruueckoe paznooOpa3zue opranu3moB. OJHOKIETOUHBIE, KOJIOHUAIbHbBIE, MHOTOKJIETOYHbIE OPIraHU3MBI.

Oco0eHHOCTH CTPOCHUS M KHUIHEACSITEILHOCTH OIHOKIETOYHBIX OpPraHu3MOB. bakTepuu, apxeu, OJHOKJIETOYHBIE T'PUOBI, OJHOKIIETOUHBIE
BOJIOPOCIIH, Ipyrue NpoTrucThl. KosoHnaabHbIe OpraHu3MBI.

BzanMocBs3p yacTeil MHOTOKJICTOYHOTO opranusma. TKaHI/I, Opranbl 1 CUCTEMBI OPraHOB. OpFaHI/I3M KakK equHoe 11eytoe. I'omeocTas.

Tkanu pacteHuid. Tumbl pacTUTENBHBIX TKaHEl: oOpa3oBaTenbHasi, MOKPOBHAs, NPOBOASIIAS, OCHOBHAs, MexaHuuyeckas. OcoOeHHOCTH
CTpoeHusl, PYHKIUI U pacHOJI0KEeHUs TKaHEeH B OpraHax pacTeHHMH.

TkaHU XUBOTHBIX W YEJIOBEKA. THIThI JKUBOTHBIX TKAHEH: OIHUTECIMAaIbHAsA, COCAUHUTCIIbHAA, MBIICYHAsA, HCPBHAs. OcobenHocTH CTPOCHUA,
(byHKI_[I/II\/'I " paCloOJIOKCHUA TKaHEH B OopraHax XKMBOTHBIX U YCJIOBCKaA.



Opranbl. BereratuBHble U TeHepaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBbl OPraHOB KUBOTHBIX U YesloBeKa. OYHKIIMN OPTaHOB U CUCTEM
OpraHoB.

Omnopa tena opranu3mMoB. Kapkac pactenuii. CkeneTsl OJHOKIETOYHBIX U MHOTOKJIETOYHBIX KUBOTHBIX. HapyXHbII U BHYTPEHHHH CKeJeT.
CrtpoeHue U TUIIBI COEUHEHUSI KOCTEH.

JIBukeHue opraHu3MoB. JIBM)KEHHME OJIHOKJIETOYHBIX OpPraHM3MOB: aMEOOMJIHOE, KT'YTHMKOBOE, PECHUYHOE. J[BM)KEHHME MHOIOKJIETOYHBIX
pacTeHUi: TPONMU3MbI M HACTUH. JIBH)KCHHE MHOTOKJICTOUYHBIX )KMBOTHBIX M YeJIOBEKa: MblieuHas cuctema. Peduekc. CKeaeTHbIC MBIMIIBI H UX
paborta.

ITuranue OpraHu3MoB. HOFJIOHIGHI/IG BOJBI, YIJICKUCIIOI'O Iada 1 MUHCPAJIbHBIX BCUICCTB PACTCHUAMMU. IInTanne >XKMBOTHBIX. BHYTpI/IHOJIOCTHOG
U BHYTPUKIIETOUYHOE nuileBapeHue. lIuTaHue NO3BOHOYHBIX JKMBOTHBIX. OTAENnbl NMILEBAPUTEIBHOTO TpakTa. I[IuieBapUTENbHBIE JKEIE3BI.
[InmeBapuTenpHas CUCTEMa YEIOBEKa.

pixanne opranu3moB. J[lpixanue pacteHuid. Jlpixanwe >kuBOTHBIX. Juddy3us ra3oB uyepe3 moBepxHOCTh KieTkH. KoxkHoe apIxaHue.
JlpixatenpHasi MOBEPXHOCTh. JKabepHoe W NErovyHoe nbixaHue. [[pixaHWe TMO3BOHOYHBIX JKUBOTHBIX W YEJIOBEKA. DJBOJIIOIMOHHOE YCIOKHEHHUE
CTPOEHUS JIETKUX NTO3BOHOYHBIX KUBOTHBIX. JlpIXaTesbHas cUcTEMA YeaoBeKa. MeXaHu3M BEHTW ALY JETKUX Y IITULL U MIIEKOITUTAOIUX. Perymsnus
nbIxaHus. [[prxaTenbHbie 00bEMBI.

TpaHcnopT BelECTB Yy OpraHu3MOB. TpPaHCIOPTHBIE CUCTEMbI pacTeHW. TpaHCIOPT BEWIECTB Yy KMBOTHBIX. KpoBeHOCHas cucremMa u eé
opranbl. KpoBeHocHas cucTeMa TMO3BOHOYHBIX JKHBOTHBIX M dYenoBeka. Cepjie, KpOBEHOCHBIE COCYObl U KpoBb. Kpyru KpoBooOpamieHwus.
DBOJTIOIIMOHHBIE YCIIOKHEHUS CTPOSHUS KPOBEHOCHOM CHUCTEMBI MO3BOHOYHBIX KMBOTHBIX. PaboTa cep/na u e€ perysmusi.

Boigenenue y opranusmoB. Beinenenue y pactenuil. Beinenenue y xuBoTHbIX. CokpaTtutenbHble Bakyonu. Oprasbl BbieneHus. GuibTpanus,
ceKkpelnusi 1 00paTHOE BCaChblBaHUE KaK MEXaHMW3MbI paOOThl OpraHoB BbleeHus. CBs3b MOJIOCTH Tela ¢ KPOBEHOCHOM U BBIICIUTEIBHON CHCTEMaMH.
Briaenenue y no3BOHOYHBIX )KUBOTHBIX U yenoBeka. [louku. Ctpoenue u pyHkunoHupoBaHue HegppoHa. OOpa3oBaHNE MOUH Y YEJIOBEKA.

3amuTa y OpraHu3MoOB. 3alllUTa y OJHOKIETOYHBIX OpraHu3MoB. Cropbl OakTepuil M IHUCTHI MPOCTEUIINX. 3alluTa Y MHOTOKJIETOYHBIX
pactenuii. Kytukyna. CpencrBa macCUBHON M XUMHUECKOU 3aUThl. DUTOHIIHIBI.

3amuTa y MHOTOKJIETOUHBIX >KMBOTHBIX. [TOKpOBBI M WX mpou3BOAHBIE. 3alluTa opraHu3Ma oT Oose3Hel. MIMMyHHas cuctema dejoBeKa.
Knerounslii ¥ rymMopanbHbIH MMMYHUTET. BpOXIEHHBII M NpHOOpPETEHHBIH crenupuuecKkuii UMMYHUTET. TeopHus KIOHAJIbHO-CENIEKTUBHOTO
nmmynutera (I1. Opmux, ®. M. bepuer, C. Tonerama). BocnanuTenbHble OTBETHI OpraHW3MOB. Poiib BpPOXKIEHHOTO WMMYHUTETa B DPAa3BUTHU
CHCTEMHBIX 3a00JI€BaHHIH.



Pa3apaxxuMocTe U peryisuus y OpraHu3MoB. Pa3zpakMMoCTh y OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PaznpaxumocTts W perynsuus y
pacteHuii. PocToBbIE BEIIECTBA U UX 3HAYEHHUE.

Hepsnas cucrema u pediexkTopHas peryisnus y >KUBOTHBIX. HepBHas cucteMa u €€ oT/embl. DBOJIOLUOHHOE YCIOKHEHNE CTPOSHUSI HEPBHOM
CHCTEMBI y KUBOTHBIX. OT/IEJIbI TOJIOBHOTO MO3Ta MO3BOHOUHBIX KUBOTHBIX. Pediekc u pednexropHas ayra. besycioBHbIe U yCIOBHBIE pe(IIEKCHI.

I'ymMopasibHast peryisiuys M SHAOKPUHHAs CUCTEMa >KMBOTHBIX M 4ejoBeKa. JKene3bl SHIOKPUHHOM CHCTEMBI MU HMX TOpMOHBL [lelicTBHe
rOPMOHOB. B3auMocBsA3b HEPBHOH U SHIOKPUHHOMN cucTeM. ['unoTtanamo-runodusapHas cucrema.

HMemonctpamuu Iloptper: U. I1. [1aBnos.

Tabmuubl u cxembl: «OTHOKIETOUHBIE BOJOPOCIN», «MHOTOKIETOUHbIe Bojmopocin», «bakrepum», «lIpocreiimmey, «OpraHbl IBETKOBBIX
pacTeHuii», «CHCTEMBbl OpPraHOB II03BOHOYHBIX JXMBOTHBIX», «BHyTpeHHee cTpoeHue HaceKoMmbIx», «TkaHu pacreHui», «KOpHEBBIE CHUCTEMBI»,
«Ctpoenue ctedns», «CTpoeHHe JTUCTOBOM IUIACTUHKNWY», «TKaHM KMBOTHBIX», «Ckener yenoBeka», «llumeBapurensHas cucreMay, «KpoBeHocHast
cucreMa», «JlpixarenpHas cucreMay, «HepBHas cucremay, «Koxay, «MplieyHas cucreMay, «BplienurenpHas cuCTeMa», « JHIOKPUHHAs CUCTEMA,
«Ctpoenue Mbib, «MmmyHnutery, «KumeunononoctHsie», «Cxema nutanus pacteHuin», «KpoBEeHOCHbIE CHCTEMBI MMO3BOHOUYHBIX KHUBOTHBIX»,
«Ctpoenue ruaps», «CTpoeHue iaHapun», «BHyTpeHHee cTpoeHue a0aeBoro yepBs», «HepBHas cuctema pbio», «HepBHas cucrema JIATYIIKH»,
«HepBHas cucrema npecMmbikaomuxcs», «HepBHas cucrema nruny», «HepBHas cucrema mtexonutaromux», «HepBHas cucrema denmoBekay,
«Pedaexey.

Ob6opynoBaHue: CBETOBOI MHUKPOCKOI, MUKPOIIpPENapaThl OJHOKJIETOYHBIX OPraHU3MOB, MUKPOIIpENaparbl TKaHEW, PaKOBHHBI MOJUIIOCKOB,
KOJUIEKIIUM HACEKOMBIX, HIJIOKOXKUX, >KHUBBIE SK3EMIUIIPbl KOMHATHBIX DPACTEHUM, repOapuu pacTeHUI pa3HBIX OT/AENOB, BIAXHBIE IpENapaThl
KMBOTHBIX, CKEJIEThl IMO3BOHOYHBIX, KOJUIEKI[UM OECHO3BOHOUHBIX KHBOTHBIX, CKEJIET 4YeJOBEKa, 00OpyAOBaHHUE AJS JEMOHCTpAIMM MOYBEHHOTO U
BO3JYIIHOTO MHUTAaHMSI PAacCTEHUH, pacIieryieHusl Kpaxmajia U OenkoB MoJ JeicTBHEM (EepMEHTOB, 00OpyJOBaHUE Uil JIEMOHCTPALIMU OIBITOB IO
U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHNU3Ma JbIXaTEIIbHBIX IBUKCHUH, MOJEIN IT'OJIOBHOIO MO3Ia Pa3IuYHbIX KUBOTHBIX.

JlabopaTopHasi padora «/3ydyeHne TKaHEH paCTEHUI.
JlaGopaTopHnasi pa6ora «l/3yueHue TkaHel KUBOTHBIX».
Jladoparopnasi padora «/3ydyeHrne opraHoB IBETKOBOTO PACTEHUSI.
Tema 10. Pa3MHoOkeHHMe U pa3BUTHE OPTAHU3MOB

@opMbl pa3MHOXKEHMsI OpPraHM3MOB: Oecrosioe (BKJIIOYash BEreTaTMBHOE) W TOJ0BOoe. Buabsl 0Oecronoro pa3MHOXKEHHS: IOYKOBAHMUE,
criopyJsinusi, pparMeHTalusl, KIOHUPOBAHHE.



ITonoBoe pa3smuoxeHue. [lonoBeie kieTkw, wuiaum rameTel. Meino3. Craguum wmeinosa. IloBenenme xpomocom B Meito3e. KpoccuHrosep.
buosornueckuii cMbIca Mel03a U TTOJIOBOTO ITporecca. Melo3 U ero MECTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[TpenzaponpimeBoe pa3sutHe. ['amerorenes y »HUBOTHBIX. [losioBbIe kene3pl. OOpa3oBaHWE W Pa3BUTHE IMOJIOBBIX KiIeTOK. CriepMaTroreHes u
ooreHe3. CTpoeHue MOJIOBBIX KJIETOK.

Om1o10TBOpEHNE 1 YMOPHOHAIBHOE PAa3BUTHE KUBOTHBIX. CIIOCOOBI OIIIOAOTBOPEHUS: HAapyKHOE, BHyTpeHHee. [lapTeHorenes.

WNunuBuayabHOE pa3BUTHE OPraHM3MOB (OHTOTEHE3). DMOpPHONIOTUS — HAyKa O pPa3BUTHH OPraHU3MOB. Mopghocenes — oOHa u3 2na8HbIX
npobnem samodpuonoeuu. Konyenyus mopghocernos u mooenu mopgocenesa. Ctanuu 3MOpHOTeHe3a KUBOTHBIX (Ha MpuUMepe JArymkH). JpooieHue.
Tunel gpobnenwus. [Jemepmunuposantoe u HedepmunuposanHoe opoobaenue. bracmyna, munvt 6aacmyn. OCOOSHHOCTH APOOICHHS MICKOTUTAIOIINX.
3aponpllieBble JMCTKU (TacTpynsauus). 3akiajJka OpraHoB U TKaHEH W3 3apOJbIIIEBBIX JHCTKOB. B3auMHOe BIMSHHE 4YacTeil pa3BUBAIOILIETOCS
3apojiblia (AMOpHOHANIBHAS WHAYKINS). 3aKiIa/Ka IUIaHa CTPOCHUS YKHBOTHOTO KaK Pe3y/IbTaT UEPAPXUUCCKUX B3aWMOJCHUCTBUI TeHOB. BimsHue Ha
AMOPHOHAIILHOE PA3BUTHE PA3IHUHBIX (PAKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pa3Butie xxuBoTHBIX. [locTaMOpronanbHbIil iepuo. [Ipsimoe u Henpsimoe pa3ButHe. PasButue ¢ Metamop}o30oM y OECIIO3BOHOYHBIX U
II03BOHOYHBIX JKUBOTHBIX. bHOnOrMyeckoe 3HaueHHE NPSMOrO M HENPSIMOrO Pa3BUTHUS, X PAaCIPOCTPAHEHHE B MpUpoAe. THIBI pocTa KUBOTHBIX.
@axTophl PEryNsSLIMM pOCTa KMUBOTHBIX M dYenoBeka. CTaauu MOCTIMOPHMOHAIBHOTO Pa3BUTHS y JKUBOTHBIX M uenoBeka. [lepmonbl oHTOreHesa
yenoBeka. CTapeHue u cMepTh Kak OMOJIOTHUECKUE MTPOLIECCHI.

PazMHoxeHue u pa3Butue pacteHuil. ['amerodut u cnopodpur. Meilo3 B )Ku3HEHHOM IHMKIIE pacTeHHid. OOpa3zoBaHKe CIIOp B Mpoliecce Meno3a.
I'amerorenes y pacreHuil. OIUIOAOTBOpPEHHE U DPA3BUTHE PACTUTENIBHBIX OpPraHU3MOB. J[BONHOE OIUIOAOTBOPEHHE Yy LIBETKOBBIX PacTEHUU.
OO0pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl PEryJsSIIUU OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.
HMemouncrpamun [optpersr: C. I'. HaBamun, X. [lIneman.

Tabmuipl U cxembl: «BereraTuBHOE pazMHOKeHUE», « THIBI Oecrosioro pasMHOXKEHUs», «Pa3zMHOXKeHUE XJIaMUJIOMOHAIb», «Pa3MHOXeHne
3BIIIEHBDY, «Pa3sMHOXeHue ruapel», «Meio3», «Xpomocomel», «['amerorenesy», «CTpoeHne SHUEKIETKH U crepMaro3ouja», «OCHOBHBIE CTaJauU
oHTorenesa», «lIpssmoe u HempsiMmoe pa3BuTHE», «Pa3BUTHE MaHCKOro »xyka», «Pa3Butrue capanum», «Pa3Buthe marymkun», «J/[BoitHoe
OIUIOJOTBOPEHUE Y LIBETKOBBIX pacTeHui», «CTpoeHue ceMsiH OAHOJIOJbHBIX U JABYIOJIBHBIX PAcTeHUI», «KU3HEHHBIH LUK MOPCKOM KamycThl»,
«OKM3HEHHBIN UK MXay, «KU3HEHHBIN UK MATOPOTHUKAY, «KU3HEHHBIN UK COCHBI».

O6ODVI[OBE[HI/ICZ CBETOBOM MUKPOCKOIT, MUKpOIIpCIIapaThl SIAIIEKJIETOK U CIiepMaTo30u10B, MOACIIb «]_II/IKJ'I Pa3BUTHA JIATYIIKID).




JladopaTropnasi padora «/3ydeHne CTpOCHHsSI MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpENapaTax».

IIpakTuyeckas padora «BplsBlIeHNE IPU3HAKOB CXO/ICTBA 3apO/IbIILIEH IT0O3BOHOUYHBIX KUBOTHBIX).

Jla6opaTopnasi pa6ora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTnKa — HAyKa 0 HACJIeICTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB

Hcropusi cTaHOBJICHHSI M pa3BUTHS IeHETUKH Kak Hayku. Paboter I'. Mengens, I'. ne @pusza, T. Moprana. Poiab oTedecTBEHHBIX YUEHBIX B
pasButnu renetuku. Pabotsr H. K. Konbsrosa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbIE TEHETUUECKHE MOHATHS U CUMBOJIBI. | OMOJIOTMYHBIE XPOMOCOMBI, aJIJIEIbHBIE F€HbI, aJbTEPHATUBHBIC MPU3HAKU, JOMUHAHTHBIA U
peLecCUBHbBIN MTPU3HAK, FTOMO3UI0Ta, FETEPO3UT0Ta, YUCTAs! JIMHUSL, THOPUIbI, TEHOTUH, (eHOoTUIl. OCHOBHBIE METO/Ibl T€HETUKU: THOPUI0JIOTU YECKUH,

L[I/ITOJIOFI/I‘IGCKPlﬁ, MOJ'IeKy.]'ISIpHO'l"eHeTI/IquKI/Iﬁ.

JMemonctpamuu lloprperst: . Mennens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H. benozepckuii, I'. /1. Kapneuenko, O.
A. ®unumyenko, H. B. Tumodees-PecoBckuid.

TaOauibl U CXEMBI: «MeTonbl T'CHCTUKHN», «Cxembl CKpPCUINBAHUS.

JlaGopaTopHnas padora «/[pozoduiia kak 00BEKT FeHETUUECKUX UCCIIEIOBAHUI.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. [lepblil 3akoH Menens — 3akoH eInHO0O0pa3us THOPUIOB MepBoro nokojeHus. [IpaBuno 1oMuHUpOBaHUS.
Bropoii 3akoH MeHnzens — 3aK0H paclienieHus MpU3HaKkoB. LluTonornyeckue 0CHOBBI MOHOTMOPUHOTO CKPEIIMBaHuUs. [ MIOTe3a YUCTOTHI raMeT.

AHaJ'II/ISI/II)YIOH_Iee CKpCUIMBAHUC. HpOMe)KYTO‘IHHﬁ XapaKkTep HACJICAOBAHUS. Pacmiennenue IPU3HAKOB IIPpHU HCIIOJIHOM JOMUHUPOBAHUU.

Jurubpunnoe ckpemuBaHue. Tperuil 3akoH MeHaenss — 3aKOH HE3aBHCHMOIO HAaclleJIOBaHMs MPU3HAKOB. [lUToJOrMYeckre OCHOBBI
JTUTHOPUTHOTO CKPEITUBAHUS.

CueruieHHoe HacliiefioBaHue Tpu3HakoB. Pabotel T. Moprana. CrerieHHOE HacJjieJIOBaHHE T€HOB, HAPYIICHHE CLEIUICHUS MEXKIy TeHaMH.
XpOMOCOMHas TEOPHsI HACIESICTBEHHOCTH.



I'eneruka nona. XpoMOCOMHBIM MEXaHHU3M OIpENENCHHs Moa. AyTOCOMBI M TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOraMeTHBIN MOJI.
['eneTnyeckasi CTpyKTypa MoJIOBBIX XpoMocoM. HacnenoBanue npu3HaKoB, CIEIUICHHBIX C TOJIOM.

I'enoTun kak uenoctHas cucteMa. llnedoTponuss — MHOXKECTBEHHOE JeHCTBHME IeHa. MHOKECTBEHHBIN asuienu3M. BiaumojelcTBue
HeaJuieNbHbIX TeHOoB. KoMiementapuocts. Onucras. [lonumepust.

I'eneTnyeckuii KOHTPOJIb Pa3sBUTUSA paCTeHHﬁ, JKMBOTHBIX M YCJIOBCKA, a TAKXKC (1)I/ISI/IOJIOI‘I/I‘-IGCKI/IX IMponeccoB, MOBCACHUSA WU KOIHUTUBHBIX
(bYHKI_[I/Iﬁ I'eneTnueckue MexXaHU3MBI CI/IM6I/IOFCH633, MEXaHU3MBbI BSaHMOHCﬁCTBHH «XO354HMH — IMapasuT» U «XO03iAUH — MI/IKpO6I/IOM». I'eneTnmueckue
ACIICKTBI KOHTPOJISA 1 USMCHCHUSA HaCHeI[CTBeHHOﬁ I/IH(bOpMaI_[I/II/I B ITOKOJICHUAX KJICTOK U OPraHu3MOB.

JMemonctpanun Ioprpersr: I'. Mennens, T. Mopras.
Tabmuiel u cxemsbl: «IlepBbiii U BTOpOi 3akoHbl Mennens», «Tperuil 3akoH Menzaens», «AHaTU3upyollee cKpemuBanue», «HemomaHoe

JTOMUHHpOBaHuEe», «CIEIJICHHOE HacleOBaHUE NMPHU3HAKOB y Npo3odmiibly, «l'eHetnka monay, «Kapuortun udenoBekay, «Kapuotun apo3opuiby,
«Kapuortun ntuts», «MHOKECTBEHHBIN alliean3m», «B3anMoneincTBre reHoBY.

OO6opynoBanue: MOZAEb Ui JEMOHCTPAIMK 3aKOHOB €MHO00pa3us rHOpUI0B MEPBOTO MOKOJICHUS U PACHICIUICHUs MPU3HAKOB, MOJEIb IS
JEMOHCTPALIMM 3aKOHA HE3aBHCHMOI'O HACJIEIOBAaHUS INPU3HAKOB, MOJENb JUISl JEMOHCTpAllMM CLEIUIEHHOIO HAacJelIO0BaHUS IMPU3HAKOB, CBETOBOM
MHUKPOCKOII, MUKpompenapar: «/Ipozodumnay.

IpakTnyeckas padora «/3ydeHue pe3ylIbTaTOB MOHOTHOPUAHOTO CKPEIIUBAHUS Y IPO30(PHIIBD).
IMpakTuyeckas padora «3yueHue pe3yiabTaToB AUTHOPUIHOTO CKPEUIUBAHUS Y APO30(PHIIBIY.
Tema 13. 3akoHOMEePHOCTH U3MEHYNUBOCTH

B3aumoneiicTBue renoTuna u cpenbl npu GopMupoBanuu perorumna. U3meHUnBOCTh Mpu3HakoB. KauecTBeHHBIE U KOJMYECTBEHHBIE TPU3HAKH.
Buapl n13MEeHUMBOCTH: HEHACIIEACTBEHHAS U HACIIEICTBEHHAS.

MonudukanronHas u3MeHUUMBOCTb. Ponb cpeasl B (opMHupoBaHMM MOAM(PHUKAIMOHHOM H3MeH4YMBOocTU. Hopma peakuuu mnpu3HaKa.
Bapuanmonnslii psin 1 Bapuannonsas kpusas (B. Moranncen). CBoiicTBa MOAM(PUKAIIMOHHON H3MEHYUBOCTH.

['enoTunuueckass M3MEHYMBOCTh. CBOMCTBa T€HOTUIHMYECKOW H3MEHUMBOCTH. BBl T€HOTHNHYECKONW M3MEHYMBOCTH: KOMOHMHATHUBHas,
MyTalMOHHAsI.



KomMmOuHaTuBHas M3MEHUMBOCTh. Mel03 1 MOJIOBOM MPOIlecC — OCHOBAa KOMOMHATUBHON M3MEHUYUBOCTH. POTh KOMOMHATUBHON M3MEHUYUBOCTH B
CO3/IaHUU TEHETUYECKOTO Pa3HOOOpa3usl B Mpeiesiax OJHOTO BUIA.

MyranuonHasi ”3MEHYMBOCTh. BUIbI MyTaluii: TeHHbIE, XPOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHbIE U MHAYLUPOBAHHBIE MYyTalluu. SljepHble U
nuToruiazMatuyeckue Myranuu. ComaTU4eckue M 1mojoBbie MyTauu. [[puunHbl BOSHUKHOBEHUSI MyTalluii. MyTareHbl U UX BIUSHAE HA OPTaHU3MBI.
3aKOHOMEPHOCTH MYTAIlMOHHOTO Ipoliecca. 3aKOH TOMOJIOTHYECKHUX PsAI0B B HaciencTtBeHHoW u3menuuBoctu (H.M. BaBuiioB). Buesnepnas
M3MEHYUBOCTH M HACJIEJICTBEHHOCTD.

Onueenemurka u INUSEHOMUKA, PpOJlb ISNUCEHENUUYECKUX qbakmopoe 68 HACAe008AHUU U UBMEHYUBOCU qbeHomunuueCKux NpUu3HaKoes y
OpP2AHUIMOB.

HemouncTpauuu [oprpersi: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmuiel ¥ cxembl: «Buabl  w3MeHUHMBOCTHY, «MoauduKanmuoHHAs W3MEHUUBOCTHY, «KOMOMHATHBHASsS W3MEHYHBOCTHY», «Meho3y,
«OmnonorBopeHuey, «I'enernueckue 3a00aeBaHus YeaoBekay, «Buabl MyTanuii».

OO0opynoBaHue: )KUBbIE W TrepOapHbIe SK3EMIUISIPbl KOMHATHBIX pacTeHHil, pUCyHKU (doTorpaduu) >KMBOTHBIX C Pa3TUYHBIMU BUIAMH
W3MEHYUBOCTH.

JlaGopaTopnasi padora «/ccienoBaHue 3aKOHOMEpPHOCTEH MOAM(PUKAIMOHHON W3MEHUMBOCTH. llocTpoeHue BapuanmMoOHHOTO psaa U
BAPUALIMOHHON KPUBON».

IMpakTuyeckas padora «MyTanuu y 1po30Quiibl (Ha TOTOBBIX MUKPOIIPENapaTax).
Tema 14. I'eHeTHKA YeJiIOBEKa

Kaprnotun wuyenoseka. MexayHapoaHas IIporpaMMa HCCIEJOBaHUs TIE€HOMa 4YeloBeKa. Meroasl H3yYEHHs TEHETHKHM YeJIOBEKa:
IeHEAIOTHYEeCKUH, ONM3HELOBBIN, UTOr€HETHUECKUI, MOMYISIMOHHO-CTATUCTHUECKUH, MOJeKyIspHO-reHeTu4Yeckuil. CoBpeMeHHOe OompeseieHue
TEHOTHIIA: TIOJJTHOTEHOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM uHcie ¢ nomouisto [I1[P-ananu3a. HacnencTeeHnHsle 3a001eBaHMs YeIOBEKa.
I'eHHBIE M XPOMOCOMHBIE OOJE3HM 4YeloBeKa. boNe3HW C HacleACTBEHHOW NpPEepacloioKeHHOCThI0. 3HAYeHHE MEIUIIMHCKOM TeHETHKH B
MPEeIOTBPALEHUN U JIEUEHUU TeHETUYECKUX 3aboJeBaHUil denoBeka. Meauko-reHeTHueckoe KOoHCyiabTupoBaHue. CTBosoBble KieTKd. [loHsTHE
«TEHETUYECKOTO Ipy3a». ITUUECKUE ACTIEKThI UCCIET0BAaHUN B 00JIACTH pelaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (akTOpbl MOBBIIIEHHONW YYBCTBUTEIHHOCTH YeJIOBEKAa K (DHM3MUECKOMY M XHMHUYECKOMY 3arpsi3HEHUIO OKpYXarollel cpeibl.
I'eneTnyeckas mpeapacoNOKEHHOCTh YEJIOBEKA K ITATOJIOTUSM.



I[CMOHCTpaIII/II/I TaOmuisl M CXEMBI: «KapI/IOTI/IH YCJIO0BCKa», «MCTO,I[I:I HU3Yy4YCHUS TCHCTUKU YCJIOBCKaA, «["enernyeckue 3aboseBaHUS
YCJIOBCKa».

IIpakTuyeckasi padora «CocTaBieHrEe U aHAIU3 POJIOCIOBHOW.
Tema 15. Cesiekniusi OpraHu3MoB

JlomecTukanusi ¥ celeKuus. 3apoxAcHUE celeKIuu 1 qomecTukanun. Ydyenue H. V. BaBunoBa o LleHTpax NMpoMCXOXACHUS U MHOTO00Opa3us
KYJIbTYPHBIX pacTeHuil. Poib celleKiuu B CO3/JaHuM COPTOB PACTEHHUI M MOPOJ KUBOTHBIX. COpT, MOpoJia, MTaMM. 3aKOH FOMOJIOTUYECKUX PSIOB B
HacjeAcTBeHHOM n3MeHnunBocty H. Y. BaBuiioBa, ero 3HadueHHe JJ1s CEICKIIMOHHON pabOTHI.

MeTobl CeNeKIIMOHHON PaboThl. VICKyCCTBEHHBI OTOOP: MAaCCOBBIM M MHIUBUIYaTbHBIA. DTalbl KOMOWHAIIMOHHOW cenekiuu. Mcnpitanne
MIPOU3BOIUTENEH IO MOTOMCTBY. OTOOD MO TE€HOTHITY C ITOMOIIBIO OIIEHKU (DeHOTUIIa TOTOMCTBA M OTOOP M0 TeHOTHUITY ¢ IoMolkio aHanuza JJHK.

HckyccTBEeHHBI MyTareHe3 Kak METOJ CEJIeKLMOHHOM paboThl. PanmanoHHBIA M XMMHUYECKMH MyTareHe3 Kak MCTOYHMK MyTauud y
KyJIbTYpHBIX (OpM opranu3moB. Mcronb30BaHuMEe T€HOMHOTO peNaKTUPOBaHHs W MeToq0B pekomOmHaHTHBIX JIHK mis momyueHust mcxomHOro
Marepuaa Ui CEJEeKLUU.

[Tonyyenune mnonumionaoB. BuyTtpuBumoBas rubpuauzanus. biau3zkopoacTBeHHOe CKpeluBaHue, WiM HMHOpuauHr. HepoacTtBeHHoe
CKpelllMBaHUe, UK ayTOpuauHr. ['eTtepo3uc u ero npuuuHsl. Vcnonb3oBaHue rereposuca B cenekuuu. OtaanénHas rudbpuauzanus. [Ipeononenue
Oecruioins MEXXBUIOBBIX THOPUIOB. JIOCTHKEHNUS CEEKIIMHN PACTEHUH U )KUBOTHBIX. «3e1éHasn pesontoyusy.

CoxpaHeHHe U M3Yy4YEHHE T€HETUYECKHX PECYpPCOB KYJIbTYPHBIX PACTEHUH M MX JUKHUX POAMYEH JJIsl CO3/IaHUS HOBBIX COPTOB U T'MOPHI0OB
CEJIbCKOXO3SIMCTBEHHBIX KYIBTYD. M3yuenue, coxpanenue u YnpaeieHue 2eHemudecKuMu pecypcamu CenrbCKOXO3AUCBEHHbIX U NPOMbICIO8bIX
JHCUBOMHBIX 8 YENAX VIVUULEHUS CYWEeCMEYIOWUX U CO30aHUSA HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM YUCTE C NPUMEHEHUEM COBPEMEHHbIX Memooo8
HAYYHBIX UCCTIE008AHULL, NEPEO0BbIX UOell U NEPCHEKMUBHBIX MEXHONIO2U.

Jemouncrpanuu [loprpersr: H. U. BaBunos, M. B. Muuypun, I'. . Kapneuenko, II. II. JIykeanenko, b. JI. Acraypos, H. bopnoyr, .
K. benses.

Tabauie! U cxeMbl: «LleHTpbI MPOUCXOXKIEHHUSI U MHOTO00Opa3us KyJIbTYPHBIX pPACTeHHI», «3aKOH TOMOJIOTUYECKUX PSAZOB B HACIIEICTBEHHOU
U3MEHYHUBOCTHY, «MeTOobl ceneKumny, «OTnanéunas rudpuanzanus», «MyTareHes».

JladopaTopnasi padora «/3ydeHne cOpTOB KyJbTYPHBIX PACTEHUI U MTOPOJ JOMAIIHUX KUBOTHBIX».

Jlaboparopnasi padora «/3ydyeHrne METOZI0B CEJIEKIIUN PACTEHUI.



IIpakTuyeckas padora «lIpuBuBKa pacTeHHi».
Tema 16. BMOTEeXHOJIOTUA U CHHTETHYECKAA OUOJIOTUA

OOBeKTHI, UCIONIb3YeMble B OMOTEXHOJOTHH, — KJIETOUYHbIE U TKAHEBbIE KYJIbTYPBl, MUKPOOPTaHU3MbI, UX XapaKTepUCTHKa. TpaaunnoHHas
OMOTEXHOJOIUA:  XJeOOIeueHue, IOJydyeHHE  KHCIOMOJIOUHBIX  NPOAYKTOB, BHUHOAenue. Mukpobuonorndeckuii  cuHTte3.  OOBEKTHI
MHUKPOOHOIOTHYECKUX TeXHONoTui. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT U BATAMUHOB.

CO3[[3.HI/IG TEXHOJIOTUM U HHCTPYMCHTOB LCJICHAITPABICHHOI'O UBMCHCHHA U KOHCTPYUPOBAHHA TCHOMOB C ICJIBIO IMOJIYYCHUSA OPraHU3MOB U UX
KOMITIOHCHTOB, COJACPKAINX HE BCTPEUAIOIIHUECA B IIPUPOAC OMOCHHTETHYECKHE IIyTH.

Knerounass mmxeHepusi. MeToapl KyJIbTypbl KJIETOK M TKaHeW pacTeHMid W JKMBOTHBIX. KpmoOanku. Comartwueckass TuOpuam3anus
coMaTuyeckuii smOpuoreHes. lcmonp3oBaHWE TaliOMIOB B CENIEKIMH pacTeHui. [lonyuenue MOHOKIOHANbHBLIX aHmumen. Hcnonv3osanue
MOHOKJIOHANbHBIX U NOJIUKTOHATbHLIX aHmumen 6 MmeduyuHe. VICKycCTBEHHOE OIIOOTBOpeHHE. PeKOHCTpyKuMs SHMIIEKIETOK U KJIOHHPOBAaHUE
KMBOTHBIX. MeToA TpaHCIUIAHTallMKU sAep KIETOK. Texwonocuu  0300posienus, KyIbMUSUPOSaHUus U MUKPOKIOHANbHO20 —PA3ZMHONCEHUs
CeNbCKOXO03AUCMBEHHBIX KVIbMYP.

XpomMocoMHasi M TeHHas WHxkeHepus. VMIcKycCcTBeHHBIM CHHTE3 reHa W KoHcTpyupoBanue pekoMmOuHaHTHbIX JIHK. Cozoanue mpanceennwix
opeanu3mos. JIoCTUKeHUs ¥ ePCIEKTUBBI XPOMOCOMHOM U TeHHON MH)KEHEPHUH. DKOJOTHYECKHE U ATHUYECKHUE MTPOOIeMbl T€HHOW WHKEHEPUH.

Menununckue ouorexHonoruu. [loctrenomuas nudposas meauiuHa. [1I[P-quarnoctika. MetabonoMHBIN aHAN3, TEHOLEHTPUYECKUIN aHAIIN3
MpOTeOMa 4YeJIOBEKa JUIsl OLIEHKH COCTOSIHUSI €T0 370pOBbs. Vcronb3oBaHue CTBOJIOBBIX KIJIETOK. TapreTHas Teparus paka. 3D-OnmouHXeHepus AJis
pa3paboTku (yHIaMEHTATbHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHM, CO3/IaHUs KOMIUIEKCHBIX TKAaHEH COYeTaHHEeM TEeXHOJOTUH TpEXMEPHOTO
OuonpuHTHUHTA U cKadoIauHTa AJIs1 PEIICHHS 3a7a4 ePCOHATM3NPOBAHHON MEIUIIMHBI.

Cozlanue BEKTOPHBIX BAaKIMH C IEIbI0 OOecreueHuss KOMOMHUPOBAHHOM 3amuThl OT Bo3Oynuteneii OPBU, ycraHoBieHHE MOIEKYISPHBIX
Mexanu3mMoB ¢yHkironuposanus PHK-conepkammmx BupycoB, BEI3BIBAIOITUX 0CO00 OMacHbIe 3a00I€BaHUS YETOBEKA U KUBOTHBIX.

I[eMOHCTpaIII/II/I Ta6J'II/IIII>I 1 _cxeMbl: «/Icmoabp30BaHue MHUKPOOPTaHN3MOB B MNPOMBIIIJICHHOM ITPOU3BOACTBEY, «Knerounas HWHXXCHCPUA»,
«["ennas HHXXCHCPUS».

JlaGopaTopHnas padora «/3yyeHne 00bEKTOB OMOTEXHOIOTUN».

IIpakTuyeckasi padora «llosydeHrne MOJIOYHOKHUCIIBIX POIYKTOB.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI 110 BUOJIOI'MU HA YPOBHE CPEJHET'O OBLLIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranapnuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOEHUS O0yYaIOUIMMHUCS MPOTrPaMM CPETHEro 00Iero oopa3oBaHUs: TUYHOCTHBIE,
MeTaIpeMETHBIC U MPEIMETHBIE.

B crpykType JIMYHOCTHBIX pE3yJIbTaTOB OCBOECHMSI IMPOTrpamMMbl 110 OHOJIOTMH BBIACIEHBI CJIEAYIOLIME COCTABIISIIOIIME: OCO3HAHUE
00y4aroIUMHUCs POCCUICKONW IpakJaHCKOH HAEHTMYHOCTH — IOTOBHOCTH K CaMOpPa3BUTHIO, CaMOCTOSATEIBHOCTH U CAMOOIPENENEHUIO, Hanuyue
momusayuu X 00y4eHUIO OHOJIOTHH, yeleHanpasiennoe paseumiue BHYTPEHHUX YOEXKICHHH JIMYHOCTH HAa OCHOBE KIIOUEBBIX IIEHHOCTEH U
HCTOPUYECKUX TPATULMNA pa3BUTHs OMOJIIOTUYECKOTO 3HAHUS, 20MOGHOCHb U CHOCOOHOCHb 00YUAIOIIUXCSl PYKOBOACTBOBAThCS B CBOEH JEATEIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKaMM, IPHUCYIIUMH CHCTEME OHOJOTMYECKOro  0Opa3oOBaHUs, HAIUYUe  NpPaBoCO3HAHU FIKOIOTUIECKOM
KYJIBTYPBI, CHOCOOHOCMU CMABUMb 1IN U CTPOUTD )KU3HEHHBIE TUIAHBI.

JInuHOCTHBIE pE3yJabTaThl OCBOEHMSI IPOrpaMMbl 1O OMOJIOTMM JOCTUTAIOTCSI B €IUHCTBE yYE€OHOH M BOCIUTATENIbHOM AESITEIBbHOCTU B
COOTBETCTBUM C TPAAULMOHHBIMU POCCHHCKMMM COLMOKYJIbTYPHBIMU, UCTOPUYECKMMHM M JIyXOBHO-HPAaBCTBEHHBIMM ILICHHOCTSIMHM, NPUHATBIMU B
00IIecTBe MpaBWIAMU U HOPMaMH MOBEJICHHS M CIIOCOOCTBYIOT ITPOIECCaM CaMOIIO3HAHHMSI, CAMOBOCIIUTAHUS U CAMOPA3BUTHSI, Pa3BUTHS BHYTPEHHEH
MIO3ULMHU JINYHOCTU, NAaTPUOTH3MA M YBAKEHHUS K 3aKOHY M IIPABOIOPSAJKY, YEIOBEKY Tpylda M CTapUIEMy IIOKOJIEHUIO, B3aMMHOI'O YBa)KCHHS,
OepeXKHOro OTHOUIEHMSI K KyJbTYpPHOMY HACJIEIUI0 U TpaJuLUsSIM MHOTOHallMOHaNIbHOro Hapoaa Poccuiickoit denepaunu, npuposie U OKpyxaroein
cpere.

JIMuHOCTHBIE pPE3yNbTaThl OCBOEHHs y4deOHOro mnpenmera «buoMOrHsS» TODKHBI OTpa)xkaTb TOTOBHOCTb M CIIOCOOHOCTH OOYYaroLIUXCs
PYKOBOJICTBOBAThCSI CPOPMUPOBAHHON BHYTPEHHEH MO3UIMEN TMYHOCTH, CHCTEMOU [IEHHOCTHBIX OPUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX yOEKIEHUH,
COOTBETCTBYIOLIUX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOIrO OOINECTBa, pacIIMpEHUe >KU3HEHHOTO OMbITa W OMNbITa JEATeNbHOCTH B Ipoliecce

pcaims3ann OCHOBHBIX HaHpaBHGHI/II‘/’I BOCITMTATEILHON JACATCJIIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaskIaHCKOro BOCHUTAHMA: CPOPMHPOBAHHOCTh TPAKIAHCKON IMO3UIMH OOydJaromerocss Kak akTUBHOTO M OTBETCTBEHHOTO YJICHA
POCCUICKOro O0IIIEeCTBA;

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

TOTOBHOCTh K COBMECTHOM TBOp‘IeCKOﬁ ACATCIIBHOCTU NpPHU CO3JaHUHN y'-Ie6HBIX IMPOCKTOB, PCHICHUH yqe6HBIX M TI03HABATCJIBHBIX 3aJa4y,
BBIITOJHEHUH OMOJIOTHYSCKUX OKCIICPUMCHTOB;,

CIIOCOOHOCTH OIPEAETATh COOCTBEHHYIO MO3UIMIO IO OTHOUICHHIO K SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSACHATH €€;



YMEHHE YYUTHIBATH B CBOUX JCHCTBHUIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO B3aUMOJICHCTBUS JIIOJIEH C pa3HBIMHU YOEXKACHUSIMH, KYJIbTYPHBIMU
LIEHHOCTSIMU U COI[UAIBLHBIM MOJ0KEHUEM;

TOTOBHOCTb K COTPYAHHUYCCTBY B IIPOLECCE COBMECTHOI'O BbIIIOJIHCHUSA y‘le6HBIX, IIO3HABATCIbHBIX MW HCCICAOBATCIbCKUX 3aJad,
YBAXUTCIIbHOTO OTHOIICHUA K MHCHHUIO OIIIIOHCHTOB IPU O6CY)KI[€HI/II/I CIIOPHBIX BOIIPOCOB OMOJIOTUYCCKOTO COJACPpIKaHUA,

TFOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIIbHOCTH;
2) NATPHOTHYECKOT0 BOCHUTAHUS: CHOPMHPOBAHHOCTH POCCHIMCKOW TPaKIAHCKOH WICHTUYHOCTH, NATPHOTHU3MA, YBKEHHS K CBOEMY
HapoJy, 4yBCTBAa OTBETCTBEHHOCTH Iepesn PoauHol, roproctu 3a cBoW Kpai, cBOO PoauHy, CBOM A3BIK M KyJIbTYPY, IPOLUIOE M HACTOSLLEE

MHOI'OHAIIMOHAJILHOTO Hapoaa Poccuu;

HOEHHOCTHOC OTHOIICHUC K MIPUPOAHOMY HACJIICAUTIO U ITAaMATHHUKAM IIPUPOAbI, JOCTHKCHUAM Poccuu B HAayKeE, UCKYCCTBC, CIIOPTC, TCXHOJIOI'UAX,
Tpyae,

CII0OCOOHOCTD OICHUBATh BKJIA/] pOCCI/II\/JICKI/IX y‘-IéHI)IX B CTAHOBJICHUC W PA3BUTUC 6I/IOJIOFI/II/I, ITOHMMAHUS 3HAYCHUS OWOJIOTMH B IO3HAHUU
3daKOHOB IIPUPObI, B )KU3HH YCJIOBCKA U COBPECMCHHOI'O 06I_HGCTB8;

uzelHas yoex1EHHOCTh, TOTOBHOCTb K CIYKEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €ro Cyb0Yy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI: OCO3HAHHE JYXOBHBIX IEHHOCTEH POCCHIICKOTO HAPO/Ia;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBECHHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PELLIEHUS, OPUEHTHUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH;
0CO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

OTBCTCTBCHHOC OTHOLICHHWC K CBOHUM POAUTCIAM, CO3JaHHIKO CECMbH Ha OCHOBE OCO3HAHHOI'O MPHUHATHA LIEHHOCTEeH CEMEHHOM >XHU3HH B
COOTBCTCTBHHU C TpaAULIUSAMU HAPOIOB POCCI/II/I;

4) 3¢TEeTHYECKOT0 BOCIUTAHUS: D)CTETHUECKOE OTHOIICHUE K MUPY, BKIIFOUAsi ICTETHUKY ObITa, HAYYHOTO M TEXHHYECKOTO TBOPYECTBA, CIIOPTa,
TPYAa, OOIECTBEHHBIX OTHOIICHHIA;

IIOHHMMaHHEC€ SMOIIMOHAJILHOI'O BOS}IeI\/'ICTBI/IH JKHBOM IpUpoabI 1 eé OEHHOCTH,



TOTOBHOCTh K CAMOBBIPAXKEHHUIO B PAa3HBIX BUIAX UCKYCCTBA, CTPEMJICHHUE IPOSIBIIATh Ka4eCTBA TBOPUECKON JINYHOCTH;

5) pusuueckoro BocnuTaHusl, (POPMHUPOBAHHUS KYJIBTYPbI 3A0POBbSI H IMOIMOHAJIBLHOIO 06JIaromoJiy4msi: MOHUMAHHE M pealn3alis
3JI0pOBOT0O M 0e301acHOro oopasa KM3HM (340pOBOE MUTAHUE, COOIIOAEHNUE TUTHEHNYECKUX MIPABUI U HOPM, COATaHCUPOBAHHBIN PEXUM 3aHATHH U
OTAbIXa, peryisipHas (u3uyeckas aKTHBHOCTH), OCPEKHOTO, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (H3MUECKOMY U

IMICUXHUYECCKOMY 3JOPOBBIO;

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

OCO3HaHKE MOCIEACTBUM U HENPUATHS BPEAHBIX IPUBBIYEK (YIOTPEOIEHUS aJIKOr0JIsl, HAPKOTUKOB, KypeHHUS);
6) TPy/10BOr0 BOCHUTAHUSI: TOTOBHOCTB K TPY/y, OCO3HAaHUE [IEHHOCTH MacTepCTBa, TPYAOIIO0HE;

TOTOBHOCTh K aKTHBHOM JACITEIBLHOCTH TEXHOJOTMYECKONM U COLMAIILHOM HaIpaBJICHHOCTH, CIIOCOOHOCTE HHUOHUHUPOBATDH, INIAHUPOBATH U
CaMOCTOATCIIbHO BBIINIOJIHATD TAKYIO ACATCIIBHOCTD,

UHTEpPEC K PAa3IMYHbIM cdepam TpoQecCHOHATBHON AEATENbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oymymiedl mpodeccuu u
peann30BbIBaTh COOCTBEHHbIC )KU3HEHHBIE IIJ1aHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPA30BAHUIO HA MTPOTSKEHUH BCEH KU3HU;

7) IKOJOIHYEeCKOro BOCIHUTAHUA: OKOJIOTHMYCCKU uenecoo6pa3Hoe OTHOIICHUE K IMPUPOJAC KAaK HCTOUYHHUKY KH3HH Ha 3GMJ'I€, OCHOBE €€
CYIICCTBOBAHUA

MOBBIIIEHHE YPOBHS SKOJIOTHYECKON KYJIbTYphl: IPUOOPETEHUE OMbITA MIAHHUPOBAHUS MOCTYIMKOB M OIIEHKH WX BO3MOXKHBIX MOCIEACTBUMA IS
OKpY>Karollen Cpeibl;

OCO3HaHHE TJI00ATBLHOTO XapaKkTepa 3KOJIOTHUICCKUX npo6neM )51 HYTeﬁ HX PCIICHUA,

CHOCOOHOCTH MCIIOJIB30BaTh MPHOOPETaCMbIC TTPU U3YUECHUH OUOJIOTHH 3HAHUS M YMECHHUS TIPU PELICHUU TIPOOJIeM, CBI3aHHBIX C PAIMOHATIBHBIM
MIPHUPOJIOTIOIB30BaHNEM (COOIIOIEHUE TTPABUJ MMOBEICHHUS B MPUPOJE, HAMPABICHHBIX HAa COXPAHEHHWE PABHOBECHS B HKOCHCTEMAax, OXpaHy BHJIOB,
aKocHucTeM, orochepsl);

aKTUBHOE HENpHATHE JEHCTBUH, NPUHOCSAIIMX BpeI OKpYXKalolleld NPUPOJHOM cpele, yMEHHE IPOrHO3MPOBAaTh HEOIAronpusiTHbIE
9KOJIOTUYECKHE MTOCIENCTBUS IPEANPUHUMAEMBIX IEUCTBUI U PEIOTBPAILATh HX;



HAJIMYUEC PA3BUTOI0 SKOJIOIMYCCKOTI0 MBIIIJICHUAA, 9KOJIOTHYCCKOU KYJIbTYPbI, OIIbITA ACATCIBHOCTHU 9KOJIOTHYCCKOU HAIpaBJICHHOCTH, YMCHUA
PYKOBOJACTBOBATHCA MMHU B HO3HaBaT€JIBHOI71, KOMMYHHKaTHBHOﬁ U COIIHAIbHOM IMMPAaKTHUKE, TOTOBHOCTHU K YYaCTHIO B HpaKTH‘IGCKOﬁ JACATCIIBHOCTU
9KOJIOTHYCCKOU HAIIpaBJICHHOCTH;

8) HEeHHOCTH HAY4YHOIr0 MO3HAHWS: C(HOPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
OO0I1IECTBEHHOH NMPaKTUKKH, OCHOBAHHOT'O Ha JAUAJIOre KYJIbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOEI0 MECTA B MOJIMKYJIBTYPHOM MHPE;

COBCPUHICHCTBOBAHUC SI3BIKOBOM M YNTATEIILCKOU KYJbTYpPBI KaK CpE€ACTBa BSaHMOﬂeﬁCTBHH MCXKAY JHOAbMU U IIO3HAHUA MHPA,

MOHMMaHUEe crenupuku OUOJIOTUM KaK HAyKH, OCO3HaHHs e€ poiid B (OPMHUPOBAHUU DPALMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU
LIEJIOCTHOTO TMpECTaBICHUsI 00 OKPYXKAIOIIEM MUPE KaKk O €IMHCTBE MPUPOJIbI, YEJIOBEKA U OOIECTBA, B MO3HAHUH MPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelieHrny mpodiieM COXpPaHEeHUS IPUPOJTHOTO PABHOBECHST;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJOTMH JJIsl COBPEMEHHOW IMBHJIM3AIMH: OOECIIEYeHHsT HOBOTO YPOBHS PA3BUTHSI MEIHMIMHBI, CO3JaHUE
NEPCHEKTUBHBIX OMOTEXHOJIOTUH, CHOCOOHBIX pEIIaTh PEecypCHbIe MPOOJIeMbl pPa3BUTHS YEJIOBEYECTBA, MOUCKA IMyTeH BBIXOAA M3 TIJI0OAIBHBIX
JKOJIOTMUECKUX MpoljeM U oOecledeHHsl Iepexoja K YCTOMYMBOMY pa3BUTHUIO, PAallMOHAJIbHOMY HCIIOJIb30BAHUIO IPUPOAHBIX PECYPCOB U
(OpMHUPOBAHUIO HOBBIX CTAHAPTOB KU3HHU;

3aMHTEPECOBAHHOCTh B MOJTY4YEHUU OMOJOIMYECKMX 3HAHUN B LIEJIAX MOBBIIMICHUS OOLIEH KyJIbTyphl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK
COCTaBHOM YacTH (YHKIIMOHAIbHON I'PAaMOTHOCTH 00yJaromuxcs, popMUpyeMoil IpH U3y4eHUH OUOJIOTHH;

MOHUMAaHHEC CYIIHOCTU MCTOJAOB ITO3HAHUSA, MCIIOJIB3YCMbBIX B CCTCCTBCHHBLIX HAYKax, CIIOCOOHOCTH HCITOJIL30BaTh oJIyda€MbIC 3HAHUWS JJIA
aHanu3a U OOBICHEHUS SIBIICHUH OKpYyXKaromero Mupa U npoucxosaimux B HEM H3MeHeHHfI, YMCHHUE NCJIaTh 000CHOBaAHHBIC 3aKIIIOYCHUS HAa OCHOBE
HAay4YHBIX q)aKTOB 1 UMCIOIIUXCA TAHHBIX C LECJIBIO MMOJYUCHUA TOCTOBECPHBIX BHIBOJOB;

CIIOCOOHOCTBH CAMOCTOSTEIBHO UCITOIb30BaTh OMOJIOTHYECKUE 3HAHUS JJI PCIICHU A HpO6JICM B PCAJIbHBIX JKU3HCHHBIX CUTYAIUAX;

OCO3HaHUE LIECHHOCTU HAYYHOU JEATEIIBHOCTH, TOTOBHOCTh OCYIIECTBIIATH IPOCKTHYIO U UCCIIEI0BATEIbCKYIO AEATEIbHOCTh HHIANBUAYAIBHO U
B I'PYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTHh K HETPEPHIBHOMY O0Pa30BaHUIO M CaMOOOPA30BaHMIO, K AKTUBHOMY TOJIYYCHHIO HOBBIX 3HAHHMM MO OMOJIOTHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METANIPEIJMETHBIE PE3YJIbTATBI



MetanpeameTHble pe3ynbTaThl OCBOCHUS ydeOHOro mpenmera «buosiorus» BKIIOYAIOT: 3HAUYMMble UIs (DOPMHUPOBAHHS MUPOBO33PEHMUS
o0yJaroImuxcs MeKAUCUUIUIMHAPHBIE (MEXITPEIMETHbIC) OOIICHAYYHbIE TTOHSATHS, OTPAXKAIOIIUE [IEIOCTHOCTh HAYYHON KapTHHBI MUPA M CIEUU(UKY
METOJIOB TMO3HAHMSI, UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHsl, SBJICHUE, MPOIIECC, CUCTeMa, Hay4YHbIN (haKT, IPUHIIUII, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIEIOBAaHUE, HAOIIOJEHUE, H3MEpPEHHME, 3KCIEPUMEHT U JPYr'ue); YHUBEpCAJIbHbIE Yy4deOHbIE JEHCTBUS
(mo3HaBarenbHBIe, KOMMYHUKATHUBHBIC, PETYJIATHBHbIE), oOecrneuuBarone QOpMUpOBaHUE (PYHKIMOHAIBHON TPAMOTHOCTH U  COLMAJIBHOU
KOMIIETEHIIMM OOYYaIOMIMXCsl; CIIOCOOHOCTh OOYYalOMIMXCSl MCIOJIB30BaTh OCBOCHHBIC MEXIUCIUILUIMHAPHBIC, MHUPOBO33PEHUCCKUE 3HAHUS U
YHHUBEpcajbHbIe yueOHbIE IeUCTBUS B M03HABATEIHLHON U COLUAIBHOMN MPAKTUKE.

B pesynprare m3ydeHus: OMONOTMM Ha YpPOBHE CPEIHEr0 00Iiero oOpa3zoBaHMs Yy oOydaromerocss OyayT cpOpMHPOBaHBI MMO3HABATEIbHBIC
YHHUBEpcajbHble yueOHbIE JCHCTBHS, KOMMYHUKATUBHbIC YHUBEPCAJIbHBIC YueOHBbIC NEHCTBUS, PEryJsTUBHbIE YHHBEpCalbHbIe yuyeOHbBIE AEHCTBUS,
COBMECTHas JESTEIbHOCTD.

MertarnpenmMeTHbIe pe3yIbTaThl OCBOSHHSI IPOTPAaMMBI CPETHEr0 00IIero 00pa3oBaHus JOKHBI OTPaXKaTh:

Osgi1aieHHe YHUBEPCAJIbHBIMU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMMU:

1) 6a3oBble JJOrHYecKue AefCTBUS: CAMOCTOSATEILHO (OPMYIMPOBATh U aKTYyaIHM3HUPOBATh MIPOOIEMyY, pacCMaTPUBATh ¢€ BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOCHUHU 3HAHUM NPUEMBI JOIMUYECKOIO MBIIUICHUs (aHalu3a, CHHTE3a, CPaBHEHUs, KiIacCUpUKALMH, 0000LICHUS),
PacKpbIBaTh CMBICT OMOJIOIMUECKUX MOHATUH (BBIAEIATh UX XapaKTepHbIe IPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMHU IMOHATUSAMU);

OTIPENIETIATh IEJIU ACSITEIbHOCTH, 3a]]aBasi TapaMeTPbl U KPUTEPUHU UX TOCTHKEHUSI, COOTHOCUTH PE3YJIbTATHI JIEATEIHOCTH C TTOCTABICHHBIMU
LIETISIMU;

MCIIOJIb30BaTh OMOJIOTHMUECKHUE MOHITHS sl 00bsICHEHNUS (DAKTOB U SIBJICHUN KUBOU MPUPO/IBI;

CTPOUTH JIOTHUYECKUC PACCYKIACHUA (I/IHZ[yKTI/IBHI)Ie, ACAYKTHUBHBIC, 110 aHaJ'IOFI/H/I), BBIABJIITH 3aKOHOMCPHOCTU MW IIPOTHBOPCYHA B
paccMaTpruBACMBIX SABJICHUSX, (1)OpMy.TII/IpOBaTI> BBIBOJbI U 3aKJIHOYCHUA,

IMPUMCHATH CXCMHO-MOACIIBHBIC CPCACTBA IJIA ITPEACTABIICHHUA CYINICCTBCHHBIX CBsI3€M U OTHOIIICHUI B HU3Yy4aCMbIX OMOJIOTHYECKUX 06’LGKTaX, a
TaKXeE HpOTI/IBOpe‘—II/Iﬁ Pa3sHOTO poaa, BEIABJICHHBIX B Pa3JIMYHBIX I/IH(i)OpMaIII/IOHHI)IX HCTOYHUKAX,

p8.3pa6aTBIBaTB IJIaH pCHICHUA Hp06J'ICMBI C y‘-IéTOM aHaJIN3a UMCHOIIUXCS MATCPUAJIBHBIX 1 HCMATCPUAJTIBHBIX PCCYPCOB;

BHOCHUTBb KOPPCKTUBBI B ACATCIIBHOCTD, OLICHUBATL COOTBCTCTBUEC PE3YJILTATOB LCJIAM, OLICHUBATL PUCKU MOCJIEICTBUI ACATCIIBHOCTH,



KOOPJMHHUPOBATH U BBHIIOJIHATH pabOTy B YCIOBUSAX PeaabHOT0, BUPTYAIbHOIO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH KU3HEHHBIX TPOOIIeM.

2) 6a30Bble HCCIENOBATEIbCKHE JeHCTBHSI: BIAJCTh HABBIKAMHU YYE€OHO-HCCIECIOBATEILCKOW M MPOEKTHOH JEeSATeIIbHOCTH, HAaBBIKAMH
paspelieHuss mpodsieM, CHOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSITEIBHOMY IOMCKY METOJOB pEIICHUS MPAKTHUYECKUX 3ajad, IMPUMEHEHHUIO

PAa3JIMIHBIX METOAOB IMO3HAHMA,

HCIIOJIB30BaTh Pa3IMYHbIC BU/AbI ACATCIBHOCTHU IO ITOJYUCHHUIO HOBOT'O 3HAHUA, €TI0 HHTCPIIPCTALIUU, Hpeo6pa30BaHmo U OPpUMCHCHUIO B
yLIC6HBIX CUTyalusXx, B TOM YHCJIC IIPU CO3JaHUU y‘Ie6HHX N COLIMAIIBHBIX ITPOCKTOB,

(GbopMHUpPOBATH HAYYHBIN TUIT MBIIIUICHUS], BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KITFOYEBBIMH MOHITHSIMHU U METOJIaMHU;
CTaBUTH ¥ (POPMYITHPOBATH COOCTBEHHBIC 3a7]a4l B 00pa30BaTEIILHOM IEATEIIBHOCTH M JKU3HEHHBIX CHTYAITUsX;

BbIABJIATE MPUYUHHO-CIICACTBCHHBIC CBA3HM W aAKTYAJIM3UPOBATH 3aAdady, BbBIABUI'ATb THUIIOTE3Y eé pelICHUs, HaXOAWTb AapryMmMeHTbI JIsA
J0Ka3aTCjabCTBAa CBOUX YTBep)KI[eHI/II‘/‘I, 3a/1aBaThb IIapaMCTPbl U KPUTCPUU PCLICHUS

AHAJIM3UPOBATD IMOJIYYCHHBIC B XOJ€ PCHICHUA 3a/la4r pPC3yJIbTaThbl, KPUTUICCKU OLICHUBATHL UX JOCTOBCPHOCTD, IIPOrHO3UPOBATL U3MCHCHHC B
HOBBIX YCJIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLEHUBATh IPUOOPETEHHBIN OMBIT;

OCYILECTBIIATH LI€JICHAIIPaBICHHBIHN MOUCK NEPEHOCca CPEJCTB U CIIOCOOO0B JIeHCTBUS B MPO(PECCHOHATBHYIO CPENY;
YMETb NIEPEHOCUTH 3HaHUS B IO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEAEITEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIIBUTaTh HOBBIE HJIEW, MpeJularaTb OpUTHHAIbHBIE TMOIXOJbl U PELICHHs, CTaBUTh MPOOJIEMbl U 3aJlauM, JOMYCKAIOUIUEe aJbTEepPHATHBHbIE
pelIeHus.

3) paGora ¢ uHdopMaumeii: OPUEHTUPOBATHCA B Pa3IMYHBIX MCTOYHMKAX MH(opManuu (TeKcTe y4eOHOro mocoOus, Hay4HO-TOMYJISPHON
JIuTeparype, OMOJIOTHYECKUX CIIOBapsAX M CHPAaBOUYHUKAX, KOMIIBIOTEPHBIX 0a3ax MaHHbBIX, B MIHTepHeTe), aHATU3UpOBaTh MHPOPMALIMIO Pa3IUYHbIX
BUJIOB U (DOPM IpecTaBIeHUS, KPUTUYECKU OLIEHUBATh €€ IOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;



GbopMyIUpOBaTh 3ampoOChl M MPUMEHSATHh Pa3IMYHBIE METOABl IPH IMOWUCKE M OTOOpe Ouosjormdyeckoil wHQOpMaIuu, HEOOXOIAUMOW IS
BBITIOJIHCHU A y‘-Ie6HBIX 3aJa4,

HpI/IO6peTaTb OIIBIT  HMCIIOJIb30BaHUA I/IH(bOpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHBIX TCXHOHOFHﬁ, COBCPUICHCTBOBATE  KYJIbTYPY AKTHBHOI'O
HCIIOJIb30BAaHUA PA3JIMYHBIX ITOUCKOBBLIX CUCTCM;

CaMOCTOSITENILHO BBIOMPATH ONTHMAIBHYIO (OpPMY MpPEACTaBICHUS OHOIOTHYECKONH MH(pOpMAIuu (CXeMbl, TpapuKu, JUArpaMMBbl, TaOJIHIIbI,
PUCYHKH U APYToOe);

UCIIOJIb30BaTh Hay4yHbIN SI3bIK B KaueCTBE CPEJCTBA IpU paboTe ¢ Ouonoruyeckoi MHGOpMaIMen: NpUMEHITh XUMUYECKue, (PU3NYecKue U
MaTeMaTHYeCKUe 3HAKU U CUMBOJIBI, GOPMYIIbI, a00peBUaTypy, HOMEHKIATYPY, UCTIIOIB30BATh U MPEe0OPa30BhIBATh 3HAKOBO-CUMBOJIINYECKHE CPEICTBA
HarJIsIJHOCTH;

BJIAJICTh HABBIKAMH PACMIO3HABAHUS U 3aIIUTH HH(OpMaIK, THPOPMALMOHHON 6€301MacHOCTH JTMYHOCTH.

OsgiaieHHe YHMBePCAJIbHBIMH KOMMYHHUKATHUBHBIMH el CTBUSIMM:

1) o01eHne: OCYIISCTBISTh KOMMYHHMKAIMM BO BceX cdepax j>KHM3HM, aKTHBHO YYacTBOBATh B JMANOre WM JUCKYCCHH IO CYLIECTBY
o0cyx1aeMoit TeMbl (YMEHHE 337aBaTh BONPOCHI, BEICKAa3bIBAaTh CYKJIEHHSI OTHOCUTEIHHO BBIOJIHEHUS IIpeIaraeMoil 3a/1auu, y4YUThIBaTh HHTEPECHI U

COTJIACOBAHHOCTD MO3UIUHI IPYrUX YYaCTHUKOB JHANIOTa WIN JUCKYCCHN);

paciio3HaBaThb HeBep6aanHe cpeacrTBa 06H_I€HI/I$[, INOHUMAThb 3HAUCHUC COLHAJIbHBIX 3HAKOB, IMPCANOCBIIOK BO3HUKHOBCHUSA KOH(I)J'II/IKTHLIX
CHTyaHHﬁ, YMETb CMATYaThb KOH(i)J'II/IKTI)I 1 BCCTHU IIEPECTOBOPLBI;

BJIQ/IETh Pa3JIMUHBIMU CIIOCOOAMH OOIIEHUS U B3aMMOJIEHCTBUS, IOHUMAaTh HAMEPEHUS APYTUX JIFOJIEH, MPOSIBIISITh YBAXKUTEIbHOE OTHOLIEHUE K
cobeceIHUKY U B KOPPEKTHOH opme HopMyIHpoBaTh CBOU BO3PAKEHHUS;

paSBépHYTO H JIOTUYHO H3J1araTb CBOIO TOYKY 3pCHUA C UCIIOJIB30BAHUEM SA3BIKOBBIX CPCIACTB.

2) COBMeCTHasl JesiTeJIbHOCTh: ITOHAMAaTh M HCIIONB30BATh IPEHMYIIECTBA KOMAHJHOW W WHIWBHIYaJIbHOH pPaOOTHI TIPH pEIICHUH
O6uosorn4eckoii mpodsiembl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOAECHUCTBUS NPH pEeIICHUH yUeOHOM 3a1auu;

BLI6I/IpaTB TEMATUKY U MCTO/Ibl COBMCCTHBIX JIeHCcTBUI C y‘-IéTOM O6IJ_II/IX HUHTCPCCOB U BO3MOKHOCTEH Ka)KJ0T0 YJIeHa KOJIJICKTHUBA,

MIPUHUMATh L€ COBMECTHOM JEATEIbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH JAEHUCTBUS MO €€ TOCTUKEHUIO: COCTABIITh IUIAH JECUCTBUN,
pacrtpeienaTh poJid ¢ y4€TOM MHEHUM Y9aCTHHKOB, 00CYX/IaTh Pe3yIbTaThl COBMECTHOW pabOTHI;



OILICHMBATh KAUeCTBO CBOETO BKJIAJa U KaXKJOr0 yYaCTHUKA KOMaH/bl B OOIIMI pe3yabTaT M0 pa3padOoTaHHBIM KPUTEPHSIM;
npeaiaraTh HOBBIE MMPOEKTHI, OLIEHUBATH UJICH C MO3UIIMU HOBU3HBI, OPUTMHAILHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYHICCTBJIATL TMO3UTUBHOC CTPATCTUYCCKOC IMOBCACHHUC B PA3JIMYHBIX CUTyalUsaX, IPOSABIATH TBOPYECTBO U B006pa)KCHI/IC, OBITh
MHHUIIMAaTHUBHBIM

Osgi1aieHHe YHUBEPCAJIbLHBIMHU PEryaIsTHBHBIMH 1€HCTBUSIMU:
1) camoopranmu3anus:
UCTIOJIF30BaTh OMOJIOTHYECKUE 3HAHUS JJIS1 BBISIBJICHUS IPOOJIEM U MX PEHICHUS B )KU3HEHHBIX U YUCOHBIX CUTYaLUsX;

BI)I6I/IpaTI) Ha OCHOBE OMOJIOTHYCCKUX 3HAHUI HCJICBBIC U CMBICIIOBBIC YCTAHOBKH B CBOUX IIGIZCTBI/I?IX M IOCTYIIKax MO0 OTHOHWICHHUIO K JKHBOM
npupoac, CBOEMY 3I0pOBbIO U 3JOPOBbIO OKPYIKAIOIIHUX

CaMOCTOATCIIBHO OCYHICCTBJIATHL IMO3HABATCIBbHYIO JCATCIbHOCTD, BBLIABJIIATH HpO6JIeMI)I, CTaBUTH U (1)0pMy.HI/Ip0BaTI) COOCTBECHHEIC 3aJa4u B
O6paBOBaTCHLHOﬁ ACATCIIbBHOCTU U JKU3HCHHBIX CUTYalUAX,

CaMOCTOSITENIbHO COCTAaBJISATh IUIaH PEIIeHUs MPoOJIeMBbl C YUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEINOYTEHUH;
JlaBaTh OLEHKY HOBBIM CUTYalLlUsM;

pacIupsATh paMKH y4eOHOTO MpeMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHUI;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (OPMHMPOBAHUIO U TPOSBICHUIO IIUPOKOW OHPYIUIMM B pa3HbBIX 00JacTAX 3HAHUM, IOCTOSHHO IMOBBIINIATH CBOH
00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaThb OUCHKY HOBBIM CUTYyallUsAM, BHOCUTH KOPPECKTHUBLI B ACATCIIbHOCTh, OHCHUBATHL COOTBETCTBUC PE3YJILTATOB LECIISAM;



BJIAJICTh HaBBIKAMU I1O3HABATEJIbHON pe(UIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBUH M MBICIMTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBAHHUH, HCIIOJIB30BAaTh NTPUEMBI pe(ICKCHH ISl OLIEHKU CUTYalluH, BEIOOpA BEPHOTO PELICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELICHUS 10 UX CHIKEHUIO;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJITaTOB ACATEIbHOCTH;

3) npuHsiTHE CeOsT M APYTHUX:

NPUHUMATD ce0s1, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI M apIyMEHTBI PYIUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIBHOCTH;

IIpU3HABaTh CBOE NIPABO U IPABO APYTUX HA OIINOKU;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C IMO3ULMH JPYroro 4YeJOBeKa.

INPEJIMETHBIE PE3YJIBTATbBI

IIpenmeTHble pe3yabTaThl OCBOCHUS CoJiepkaHus yueOHoro npeamera «buonorus» Ha yriyO0iaEHHOM ypOBHE OPUEHTUPOBAHBI Ha 0OecrieueHune
npouIbHOT0 00yueHus o0ydarommmxcs Ononoruu. OHU BKIIIOYAIOT: CHeupUIecKue Il OMOJIOTHH HaAYyYHbIC 3HAHUS, YMEHHS U CIIOCOOBI IEHCTBUIA
110 OCBOEHHIO, MHTEPIPETALUU U TPe0Opa30BaHNIO 3HAHUH, BUIBI 1€ATEILHOCTH I10 MOJIy4YE€HHIO HOBBIX 3HAHUHN M UX MIPUMEHEHMIO B PA3JIMYHbIX
yueOHBIX, a TAK)KE B peaIbHBIX )KU3HEHHBIX CUTYyalusX. [IpeaMeTHbIe pe3ynbTaThl PEACTABIEHBI 110 TOAaM U3YYEeHHUS.

[TpenmeTrHbIe pe3ynbTaThl OCBOEHUs yueOHoro npeamera «buonorus» B 10 Knacce 10IKHBI OTPAXKaTh:

c(OpPMHPOBAHHOCTh 3HAHMHM O MeCTe€ M POJU OUOJIOTUM B CHCTEME €CTECTBEHHBIX HayK, B (POPMHPOBAHUHU €CTECTBEHHO-HAyYHOW KapTHUHBI
MHpa, B MO3HAHUU 3aKOHOB MPHUPOJBI U PEHICHUH MPOOJIEM palMOHAILHOIO MPUPOAOIOIB30BAHUSA, O BKJIA/E€ POCCUNUCKUX U 3apyOEKHBIX YUEHBIX B
pa3BUTHE OMOJIOTHY;

BJIaJICHHE CUCTEMON OMOJIOTMYECKUX 3HAHMHM, KOTOpasi BKIIOYAET: OCHOBOMOJAraronye OnoJoruueckue TepMUHBI U MOHATHSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CAaMOPETYJIISALMs, CAMOBOCIIPOU3BEIEHNE, HACIIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE), OHOIOrHYECKUE
teopuu (knetounas teopust T. [lIBanna, M. [llneiinena, P. BupxoBa, XxpoMocomHas Teopus HaciencTBeHHOCTH T. Moprana), yuenus (H. . BaBuiioBa
— 0 LIEHTpaxX MHOroo0pasus M MPOUCXOXKACHUS KYJIbTYPHBIX pacTeHHil), 3aKOHBI (€IUHOOOpa3usi MOTOMKOB IEPBOTO IMOKOJIEHHUS, pacCIleIlyIeHMs,

YUCTOTHI FaMeT, HE3aBUCUMOTr0 HacienoBaHus I'. Menzaens, roMoaorn4eckux psiioB B HaciaeAcTBEeHHOM u3MeHunBoctyu H. V. BaBunosa), mpuHIMIIBL
(KOMIIJIEMEHTapHOCTH);



BJIQJICHUE OCHOBHBIMH METOJAMH HAYYHOTO ITO3HAHHS, HCIIOIB3YEMBIX B OHOJIOTMYECKUX HCCICAOBAHHUSAX KUBBIX OOBEKTOB (OIMHCAHHE,
U3MepeHne, HaOJII0ICHNE, SKCTICPUMEHT);

YMEHHE BBIIENATH CYIIECTBEHHBIE IIPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U DyKapUOT, OJHOKJIETOYHBIX U MHOI'OKJIETOYHBIX OpPraHU3MOB, B
TOM 4Hucie OakTepuii, rpuOOB, paCTCHUH, KUBOTHBIX U YEJIOBEKA, CTPOCHHUSI OPTaHOB M CHCTEM OPraHOB PAaCTCHUH, KUBOTHBIX, YEJIOBEKa, IIPOIECCOB
KHU3HEJIEATEIbHOCTH, ITPOTEKAIOIIUX B OPraHU3Max PacTeHUH, )KUBOTHBIX U YEIOBEKa, OMOJOTMYECKHUX IPOLIECCOB: 0OMEHa BeIecTB (MeTaboIu3M),
NpEBpaIeHHs YHEPTUHU, OPOKEHHSI, aBTOTPO(PHOTO U reTepoTpoHOro TUMOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MeH03a, TaMeTOreHe3a,
SMOpHOreHe3a, MoCTIMOPUOHAIBHOIO Pa3BUTHS, PA3MHOMKEHMs, WHIMBHUIYaJIbHOI'O pa3BUTHs OpraHM3Ma (OHTOreHe3a), B3aMMOJAEHCTBHS T'€HOB,
reTepo3uca, UCKyCCTBEHHOTO 0TO0pa;

YMCHHE YCTaHABJIMBATH B3aUMOCBSI3M MEXIYy OPraHOMIAMH KJICTKH M MX (DYHKIUSMH, CTPOCHHEM KJIETOK Pa3HbIX TKAHEH W WX (PYHKIHSIMH,
MEX]y OpraHaMHU U CHCTEMaMH OPTraHOB Y PACTCHHM, )KMBOTHBIX M YEJIOBEKA U MX (DYHKIMSIMHU, MEXK/Yy CUCTEMaMHU OPTaHOB M UX (YHKIUSMHU, MEKITY
dTamamMu OOMEHa BEIISCTB, JTallaMd KIIETOYHOTO IUKJIA M KU3HEHHBIX ITUKIOB OPraHW3MOB, 3TalaMd SMOPHOHAILHOTO PAa3BUTHS, TCHOTHIIOM WU
(dheHoTunom, GeHOTHIIOM U (DAKTOpaMHU CPebl OOMTAHMS;

YMCHUCE BBIABJIATE OTIIMYUTCIIBHBIC IIPU3HAKU KUBBIX CUCTCM, B TOM YHCJIC paCTeHHﬁ, JKNBOTHBIX M YCJIOBCKA,

YMCHHEC HCIIOJIb30BaTh COOTBCTCTBYIOIIUC APTyYMCHTHI, 6I/IOJIOFI/I‘-I€CKYIO TCPMHUHOJIOTUIO W CHMBOJIMKY I J0OKa3aTCJIbCTBA POACTBA
OpraHu3MOB Pa3HbIX CUCTCMATHYCCKUX T'PYIIIL;

YMCHHUC pClIaTh OMOJIOrHYeCcKue 3ala4y, BBIABJIATH NPUYUHHO-CICACTBCHHBIC CBA3U MCKAY UCCIICAYCMbIMU OMOJIOTHYECKUMH nmponeccamu u
SABJICHUAMM, ACTIATh BBIBO/IbI U ITPOTHO3bI HA OCHOBAHHWHU IMOJTYYCHHBIX PC3YJILTATOB,

YMEHHE BBINIOJIHATH J1a00paTOPHBIE U MPAKTUYECKUE pabOThI, COOII0IaTh MpaBuia Mpu padoTe ¢ yueOHBIM U JJAOOpaTOPHBIM 000PYI0BAaHUEM;

YMCHHUEC BbBIABUTATH THIIOTC3bI, IIPOBCPATH HX ISKCIHCPUMCHTAJIbBHBIMU CPECACTBAMU, (I)OpMy.TII/Ip}IH oeJib HCCICHAOBAHUS, AHAIIM3UPOBATH
IMMOJIYYCHHBIC PE3YJIbTAThI U 1€J1aTh BbIBObI;

YMEHHUE y4acTBOBATh B YUEOHO-MCCIIEAOBATEIBCKON paboTe 1Mo OMOJIOTHH, IKOJIOTHH M MEIUIIMHE, TTPOBOIMMON Ha 0a3e MIKOJbHBIX HAYYHBIX
00IIeCcTB, U MyOIMYHO MPEACTABIAThH MOTYyYCHHBIE Pe3YIbTaThl HA YICHUYECKUX KOH(PEPEHIUIX;

YMCHHUEC OLCHUBATH O3THYCCKHUC ACIICKTBI COBPCMCHHBLIX HUCCJIeIOBAaHUM B o0JlacTu OUOJIOTUH H MCIHUIINHBI (KJ'IOHI/IpOBaHI/Ie, HCKYCCTBCHHOC
OIJIOAOTBOPCHUEC, HAIIPABJICHHOC U3SMCHCHUC I'CHOMA U CO3JIaHUEC TPAHCTI'CHHBIX OpFaHI/ISMOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyayiei npodeccuoHanbHOM NeSTETbHOCTH B 00JaCTH OMOJIOTHH, MEAMIIMHBI, OMOTEXHOJIOTHH,
BETEPUHAPHUH, CEJIBCKOTO XO34KCTBa, MUUIEBOM MPOMBIIUIEHHOCTH, YIIIyOJsATh MO3HABATEIbHBIH MHTEpEC, HANpaBICHHbIH HAa OCO3HAHHBIA BHIOOD
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