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Pabouas mporpamma mno Owonorumu g 10 kiaccoB (yriayOsieHHBIH YpPOBEHB) paccMOTpeHa Ha 3acedaHuu Kadeapbl ecTeCTBEHHO-
MaTeMaTH4ecKuX Hayk npotokois Nel ot 28.08. 2023, yrBeprkeHa npukasoM qupekropa MAOY «I opoxckast rumuazus Nel» Nel78 ot 29.08.2023r.

Pabouas nporpamMma cocTaBieHa Ha OCHOBE TPEOOBaHUI K pe3y/IbTaTaM OCBOECHHSI OCHOBHOM 00pa30BaTelIbHOM MPOrpaMMBbl CpPeIHET0 00LEro 00pa3oBaHus
MAOQY «I'oponckas rumuazust Ne 1», ¢ yaerom paboueit mporpammel Boctiutanusi MAOY «["oponckas rumuasus Ne 1.
YueOublit npenMeT «buonorus» yriryOJaEHHOTO ypOBHS M3YYEHHS SIBISETCS OJHUM M3 KOMIIOHEHTOB IpeaMeTHoi obnactu «EcrecTBeHHO-

HayuHble npeametsl». CornacHo nosnoxenusMm GI'OC COO mnpoduibHble ydueOHBIE NMPEAMEThI, U3ydaeMble Ha YIIyOJIEHHOM YpPOBHE, SBISIOTCS
crocobom nuddepenimanuy 00ydeHHss Ha YPOBHE CpeIHEro o0miero oopa3oBaHUs W MPHU3BaHBI 00ECIEYUTHh MPEEMCTBEHHOCTh MEKIY OCHOBHBIM
00IIKM, CpelHUM OOILIUM, CPETHUM MPO(GECCHOHATBHBIM M BBHICIIUM 00pa3oBaHHEM. B To ke BpeMsi KaXIblid U3 3TUX y4eOHBIX HNPEIMETOB JIOJIKECH
ObITh OPUEHTUPOBAH HAa NPUOPUTETHOE pEILICHHE OO0pa30BaTENbHBIX, BOCIUTATEIbHBIX M PA3BUBAIOLIMX 337134, CBA3aHHBIX C NpOQOpHEHTAIHEH
o0yyaromuxcs M CTUMYJUPOBAaHMEM MHTEpeca K KOHKPETHOH OO0JacTH HAy4YHOTO 3HAHUs, CBS3aHHOIO C OHOJOrHed, MEAULIUHON, IKOJOTHEH,
MICUXOJIOTHEH, CIIOPTOM MJIM BOCHHBIM JICJIOM.

[Iporpamma mo yue6HOMY mpenmety "buonorua" maér mpeacraBieHHEe O LENIM W 3ajadyax HM3ydeHus ydeOHoro mpenmera «buomorus» Ha
yrIIyONnEéHHOM ypOBHE, OIpelenseT o0s3aTenbHoe (MHBApUAHTHOE) MPEIMETHOE COJCpXKaHHWE, €ro CTPYKTYpHUpOBaHHE IO pas3jieiaM U TeMmawm,
pacrpenienieHue Mo KiaccaM, PeKOMEHJIyeT MOCIeI0BaTeIbHOCTh U3YUCHUsI yUeOHOTO MaTepuaga ¢ y4éTOM MEXKIPEAMETHBIX U BHYTPUIPEAMETHBIX
CBsI3€H, JIOTUKU y4eOHOTO0 Ipoliecca, BO3PACTHBIX 0COOCHHOCTEH o0yyaromuxcs. B mporpaMme o GMOJI0rHM pearu30BaH NPUHLIUI TPEEMCTBEHHOCTH
C U3y4YeHHEM OMOJIOTUH Ha YPOBHE OCHOBHOT'O 00IIero oOpa3zoBaHus, Oaroaaps ueMy MpocMaTpUBaeTCsl HAPaBICHHOCTh Ha MOCIIEAYIOIIEee Pa3BUTHE
OMOJIOTMYECKUX 3HAHUN, OPHEHTUPOBAHHBIX HA (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS, SKOJIOTUIECKOTO MBIIIICHHS, TPECTaBICHUN
0 3710pOBOM 00pase >KU3HHU, Ha BOCIIUTaHUE OEPEXKHOr0 OTHOILEHUS K OKpY XKarolleil MpupoJHoi cpene. B nmporpamme mo OMOIOTHH TaKkKe MOKa3aHbl
BO3MOXKHOCTH ydeOHoro mpenmera «buonorusi» B peanmzanuu TtpedoBanuii ®I'OC COO K MmiIaHUpyeMbIM JMYHOCTHBIM, METAaNpPEIMETHBIM U
NPEIMETHBIM pe3yjbTaTaM OOy4YeHHs U B (POPMHUPOBAHUM OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIBHOW JESITEIBHOCTH OOYYAIOIIMXCS 110 OCBOCHUIO
coJiepKaHusl OMOJIOTUYECKOT0 00pa30BaHUs HA YPOBHE CpeIHEro oomiero oopa3oBaHusl.

VYueGublit npeameT «bruonorusy Ha ypoBHE CpeiHero oo1ero oopazoBaHus 3aBepiaeT OnoJoruueckoe 00pa3oBaHue B IIKOJIE M OPUEHTHPOBAH
Ha pacIIMpeHue U yriryOiaeHne 3HaHUi 00y4aronIuxcs 0 )KUBOU MPUPOJIE, OCHOBAX MOJICKYJIIPHOHN M KJIETOYHON OMOJIOTUH, SMOPUOIOTHH U OHMOJIOTHU
Pa3BUTHSL, TCHETHKH, CEJIEKIINU, OMOTEXHOJIOTUH, YBOJIOIMOHHOTO YUYEHHS U SKOJIOTHH.

N3zyuenne yuebHoro mpeamera «buosorus» Ha yriayOJieHHOM YpPOBHE OPHUEHTHPOBAHO Ha IOATOTOBKY OOYYaroIIUXCS K MOCIEIYIOLIEMY
MOJIYYCHHUIO OHOJIOTMYECKOro 00pa3oBaHMs B By3aX M OpraHM3alMsAX cpenHero npodeccruoHaibHOro oOpa3oBaHus. OCHOBY €ro coJepXaHus
COCTaBJISIET CHCTeMa OMOJIOTMYECKUX 3HAHUN, OJTYYSHHBIX IPU N3YYEHUH 00YYarOIMMHCS COOTBETCTBYIOIIMX CUCTEMAaTHYECKUX Pa3/ieioB OMOIOTHU
Ha ypoBHE OCHOBHOro oOmiero oOpaszoBanus, B 10—-11 kiaccax 3TH 3HaHUS IMOJIyYalOT pa3BUTHE. Tak, pacIIUpeHbl U yriayOJieHbl OMOJIOTHYECKHE
3HAHUS O PACTEHMAX, >KMBOTHBIX, Ipubax, OaKTepHsX, OpraHU3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTAX KH3HH, OMOJHUTEIBHO BKIIOUEHBI
OMOJIOTHYECKHE CBEICHUS IMPHUKIAIHOTO M MOUCKOBOTO XapaKTepa, KOTOPbIE MOXKHO HCIOJIb30BAaTh KaK OPUEHTUPHI IS IMOCIEAYIOIIEro BbiOOpa
npodeccun. Bo3MokHa Takke MHTErparust OMOJIOTHYECKUX 3HAHUHM C COOTBETCTBYIOIIMMH 3HAHUSAMM, ITOJYyYEHHBIMU O0YUYaIOIIMMUCS MIPH U3yYSCHUU



¢bu3uKK, XUMHH, Teorpa(uu 1 MaTeMaTUKH.

Crpykrypa mporpammsl mo ydeOHOMy mpenmery "buomorus" oTpa’kaeT CHCTEMHO-YPOBHEBBIM W 3BOJIOIMOHHBIN MOIXOABI K HM3YYECHHUIO
6uonoruu. CoriacHO UM, M3Y4alOTCs CBOWMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIE UI KUBBIX CHCTEM Pa3HOTO YPOBHsS OpraHHU3alld, 3BOJIOLHMU
OpPraHUYecKoro Mupa Ha 3emJjie, COXpaHEeHHUs OHOJIOrMYecKoro pazHooOpasus ruiaHeTbl. Tak, B 10 kjacce M3y4aroTCs OCHOBBI MOJIEKYJISIDHOW U
KJICTOYHOM OMOJIOTHH, SMOPUOJIOTHH U OMOJIOTHH Pa3BUTHSA, TEHETHKH U CENEKIIUH, OMOTEXHOJIOIMHA U CUHTETUYECKON OMOJIOTHH, aKTyaIH3HpYyIOTCs
3HaHUS 00y4YaroLMXCs 0 OOTaHUKE, 300JI0TUH, AaHATOMUH, (hr3nosioruu yenoseka. B 11 kimacce u3yyaroTcst 3BOIIOLMOHHOE YUEHHE, OCHOBBI 9KOJIOTHU
1 yueHue o ouocdepe.

VYueOublit npeamer «buonorus» npusBaH 00eCHEYUTh OCBOEGHHE OOYYaIOUIMMUCS OMOJIOTMYECKUX TEOPUIl M 3aKOHOB, WAEH, NMPUHLHUIIOB U
IPaBUJI, JISKAIIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHBI MHpPa, 3HAHUH O CTPOEHHH, MHOT00Opa3suu M OCOOCHHOCTSX KIICTKH,
opranusma, HoIyJsIuH, OMOLIEHO03a, SKOCUCTEMBI, O BBIAIOLINXCS HAYYHBIX JOCTHKEHHUIX, COBPEMEHHBIX UCCIICIOBAHUAX B OMOJIOTUH, IPUKIIAIHBIX
acriekTax OuoyorMueckux 3HaHWd. J[7s pa3BUTHSA W TOJAEp)KaHUS MHTEpeca OOydarouMxcs K OHOJOrMM Hapsly CO 3HAUUTEIbHBIM O0O0BEMOM
TEOPETUYECKOI'0 MaTepuaya B COJCPKAHUU MPOrpaMMbl M0 OMOJIOTHUHM MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHUS U PA3BUTHUS TOU WIIH
MHOM 00J1acTH OMOJIOTUH, BKJIAJOM OTEYECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PELICHUE BAXKHEHIINX OMOJIOIMYECKUX U SKOJIOTHYECKHUX MPOOIIEM.

Llens wm3yuenust yueOHoro npeamera «buonorus» Ha yriyOaEHHOM ypOBHE — OBJaJieHHE OOYYaIOUIMMMCSA 3HAHUSIMH O CTPYKTYpPHO-
(YHKIMOHATBLHON OpraHM3alUyU KHUBBIX CHCTEM PAa3HOTrO paHra u MpHOOpETeHHWE YMEHUH HCHOJIb30BATh 3TH 3HAHUS B ()OPMHUPOBAHUU MHTEpeca K
ornpenenéHHON 007acTH MPO(pECCHOHATBPHON JEesTeIbHOCTH, CBA3aHHOM C OWONOrHel, WM K BbIOOpY Y4eOHOIro 3aBeleHHs A HPOJOJKECHHUS
OMO0JIOTNYECKOT0 00pa30BaHMUS.

JlocTikenue nenu u3ydeHus yueOHoro npenmMera «buonaorus» Ha yriryoaéHHOM ypoBHE 00eCIieunBaeTCsl pelieHHEM CIISAYIOUINX 3a/1a4:

OCBOCHHME OOYYarOIIMMUCS CHUCTEMBbl OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX OMOJOTHUECKHX TEOPHUSAX, KOHLEMIMIX, THIOTe3aX, 3aKOHaX,
3aKOHOMEPHOCTSAX M MPaBUJIaX, COCTABIISIOUIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO0 KapTHHY MHpa; O CTPOSHHH, MHOT0OOpa3uu U 0COOEHHOCTSIX
OMOJIOTHYECKUX CHCTEM (KJIEeTKa, OpraHu3M, MOMyJIsIus, BUJ, OuoreoneHos, ouocdepa); 0 BbIIAIOUIMXCS OTKPBITUSAX M COBPEMEHHBIX MCCIIEIOBAHHIX
B OMOJIOTHH;

03HAKOMJICHHE O0YyYaroIuXcs ¢ METOAAMHU MO3HAHUS )KUBOM MPUPOJIBI: UCCIEI0BATEIbCKUMU METOAAMU OMOJIOTHYECKUX HAYK (MOJIEKYIISPHON
U KJIETOYHOH OMOJIOTHH, SMOPUOJIOTUN U OUOJIOTUH Pa3BUTHSA, TEHETUKH U CEJICKIMH, OMOTEXHOJIOTUH U CHHTETHYECKOW OMOJIOTUH, MAJICOHTOJIOTHH,
HKOJIOTHH); METOAAMHU CAMOCTOSITEILHOIO MpPOBEIEHUs] OMOJOTMYECKUX HCCIEI0BaHWN B J1aboparopuu M B mpupoze (HaOmroneHue, u3MepeHue,
HKCIEPUMEHT, MOJICTUPOBAHHE);

OBJIQJICHUE OOYYAIOIUMHCS YMEHHUSMHU: CaMOCTOSTEIbHO HAaXOJIUTh, AHAJIM3UPOBATh M HCIOJIb30BATh OHMOJIOTHYECKYI0 HH(DOpMAIHIO;
M0JIb30BATHCSl OMOJIOTMYECKOW TEPMHUHOJIOTUEH M CUMBOJIMKON; YCTaHABIMBATH CBSI3b MEXK]y Pa3BUTHEM OHMOJIOTUU U COLMAIbHO-3KOHOMUYECKUMU U
HKOJIOTUYECKUMHU TpoOIeMaMu 4eJIOBEYECTBA; OLICHWBATh MOCIEJCTBHUS CBOCH JEATENPHOCTH IO OTHOIICHHIO K OKpY’Kalollel NMPHpPOTHOU cpene,
COOCTBEHHOMY 3J0POBBIO U 3[I0POBBIO OKPYKAIOIIUX JIOZACH;,; 0OOCHOBBIBATH M COOMIOAATH MEphl MPOPMIAKTHKH HH(EKIIMOHHBIX 3a00JeBaHUM,
IpaBUja IMOBEIEHUS B NPHUPOJIE M obecredyeHus: 0e30MacHOCTH COOCTBEHHOM JKU3HEAEATENbHOCTH B UYPE3BBIYAMHBIX CUTyalMSX MNPUPOJHOTO U



TEXHOTEHHOT'0 XapaKTepa; XapaKTepru30BaTh COBPEMEHHbIE HayYHbIE OTKPBITHS B 0071acTH OMOJIOTHH;

pasBUTHE y OOYYaIOLIMXCS HMHTEUICKTYaJIbHBIX M TBOPUECKUX CHOCOOHOCTEH B MpOLECCe 3HAKOMCTBA C BBINAIOUIMMUCSH OTKPBITHUSAMH U
COBPEMEHHBIMU HCCIIEIOBAaHUSAMU B OMOJIOTUH, pEIIAEMBIMH €10 MpOoOJeMaMH, METOAOJIOTHEH OUOJOTHYECKOr0 HCCIEIOBAaHUs, IPOBEICHUS
HKCHEPUMEHTAIbHBIX UCCIIEIOBAaHUMN, peIIeHUs] OMOJIOTHUECKUX 33]1a4, MOACITUPOBAHUS OHOJIOTHYECKUX 0OBEKTOB U MIPOIIECCOB;

BOCIUTaHHE Y 00yYaIOMIKXCSI [IGHHOCTHOTO OTHOIICHUS K KUBOW MPHUPOJIE B LIEJIOM U K OTJIEJIbHBIM €€ 00beKTaM U SIBJICHUSAM; (HOPMUPOBAHHE
HKOJIOTUYECKOM, TeHETHUECKOW I'PaMOTHOCTH, OOl KyJIbTYphl IOBEJCHUS B IPUPOEC; MHTETPALIUN €CTECTBEHHO-HAYYHbBIX 3HAHU;

npuoOpereHne 00y4aroIUMHUCS KOMIIETEHTHOCTH B PallMOHAIBLHOM MPUPOJOIONB30BaHUU (COONIIOJICHHE IPaBUJ MOBEICHHUS B HPUPOAE,
OXpaHbl BUJIOB, SKOCHCTEM, Onocdepsl), COXpaHEHUH COOCTBEHHOT'O 370POBBS U 3I0POBbS OKPYXAIOIIUX JIFOJeH (coOMoneHust Mep MpopUIaKTUKU
3a0oseBaHui, obecrieueHre OE30MACHOCTH KHU3HEIEATEIbHOCTH B UPE3BBIYANHBIX CHUTyalMsX MPUPOJHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE
MCITOJIb30BaHUS OMOJIOTHUECKUX 3HAaHUHM U YMEHUH B MOBCETHEBHOM JKU3HU;

CO3/laHUE YCIIOBHHM JUIsI OCO3HAHHOTO BbIOOpa OOYyYalOIMIMMUCS WHIMBUAYAIBHOW 00pa30oBaTENbHOM TPAeKTOPUH, CIIOCOOCTBYIOIIEH
nocienyromemMy npopecCuoOHaIbHOMY CaMOOIIPEIEICHUIO, B COOTBETCTBHU C MHIUBUIYyabHBIMU HHTEPECAMH U IOTPEOHOCTSIMH PETHOHA.

OO1iee ynca0 4acoB, OTBEACHHBIX HA M3y4YeHHE OMOJIOTHH Ha YIiayOJIeHHOM YpPOBHE cpelHero oduiero odpasoBanus, cocraBiser 102 yaca: B
10 kiacce — 102 yaca (3 yaca B HeJENIO).

Ot60op opraHu3alMoOHHBIX (POPM, METOAOB M CPEACTB OOYYCHHS OHUOJOTMH OCYIIECTBISETCS C y4ETOM CHEHH(HUKU €ro COACpNKaHHS U
HaNpaBJICHHOCTH HA MPOJ0JDKEHUE OMOJIOTHYECKOT0 00pa30BaHUs B OPTaHU3ALMIX CPEAHEr0 NPO(PECCHOHATBHOTO U BBICIIIET0 00pa30BaHuUsl.

OO0s13aTeNbHBIM YCIOBUEM NPU O0YYEHHUU OMOJIOTMH HA YTIyOJIEHHOM ypOBHE SIBISIETCS MPOBEACHUE JIAOOPATOPHBIX M MPAKTHYECKUX PadoT.
Taxoke yuacTue 0oOy4yarOIIMXCs B BBIIOJHEHHUHU NMPOEKTHBIX M y4eOHO-HCCIEeI0BATENbCKUX PadOT, TeMaTHKa KOTOPBIX ONpEAeNseTcs yuuTeleM Ha
OCHOBE UMEIOIINXCS MAaTEePUAILHO-TEXHUUECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUI.



Conep:xanue y4eOHOro npeamera
10 xiacc

Tema 1. Bnosorus kak Hayka

CoBpeMeHnHast 6uoJIOTUsl — KOMIUIEKCHas Hayka. Kparkas ucrtopust pa3BuTus 6uosioruu. buonornueckue HayKu U M3ydaeMble UMU NPOOJIEMBI.
®dyHnaMeHTaIbHbIE, IPUKIIAAHbBIE U IOUCKOBBIC HAYYHBIE UCCIICAOBAHMS B OHOIOTHH.

3HayeHue Onoyoruu B (GOPMHUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYyYHOU KapTHUHBI Mupa. IIpodeccun, cBs3annble ¢ 6uonorueil. 3HaueHue
OMOJIOTUH B MPAKTHYECKON JAEATEIBHOCTH YEJIOBEKa: MEIUIIMHE, CEIbCKOM X03SHCTBE, IPOMBILIUICHHOCTH, OXPaHE MPUPO/IBI.

JleMoHCcTpanun

[Toptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseii, I'. Menaens, B. . Bepunaackuii, U. I1. ITasnos, 1. U.
Meunukos, H. 1. Basunos, H. B. Tumodees-Pecosckuii, k. Yorcon, @. Kpuxk, /1. K. benses.

Tabnuibl 1 cxembl: «CBs3b OMOJIOTHH C APYTUMH HayKamMuy», «CucteMa OHOIOTHYECKUX HAYK».

Tema 2. /KuBble cucTeMbl U X H3y4YeHHE

JXKuBple cuctembl Kak MpeaMeT u3yudeHus Ouonoruu. CBONCTBA KHMBBIX CHCTEM: €JMHCTBO XHMMHUYECKOTO COCTaBa, IUCKPETHOCTh U
LEJIOCTHOCTD, CJIIOKHOCTb U YIOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPIaHU3aLUsl, CAMOBOCIIPOU3BEICHUE, PA3APAKUMOCTb, U3MEHUYUBOCTD,
pPOCT U pa3BUTHE.

YpoBHM OpraHu3alvy KUBBIX CUCTEM: MOJEKYJSPHbBINA, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHbIN, MOMYJIALMOHHO-BUIOBOW, 3KOCUCTEMHBIN
(OmoreonieHoTnueckuit), O6uocdepusiii. Ilpoueccsl, npoucxoasiye B KHUBBIX cucTemax. OCHOBHbIE Npu3HAaKM kuBOro. JKu3Hp Kak ¢(opma
CyLIECTBOBaHMsI Marepuu. Hayku, u3yuaronye >KuBble CHCTEMbI Ha Pa3HbIX YPOBHSIX OpraHU3alUHU.

W3ydenune xuBbIX CUCTEM. MeTopl Ouonorndeckoit Hayku. Habmonenue, naMepeHne, 3KCIepuMEeHT, CUcCTeMaTn3alus, MeTaananus. [lonstue
0 3aBUCUMOH U He3aBHcHUMOM nepeMeHHo. [InannpoBanue skcnepumenta. IloctanoBka u nposepka runore3. Hynesas runotesa. [Tonstue BIOOpKH U
e€ nocToBepHOCTh. Pa3bpoc B Oumojorumueckux AaHHbIX. OIeHKa JOCTOBEPHOCTH MOJYYEHHBIX pe3yJbTaToB. [IpUUYMHBI MCKaXXeHUs pPEe3yJIbTaTOB
sKcrnepuMeHTa. [IoHsATHe CTaTUCTUYECKOrO TECTa.

JleMoHCcTpanun

Tabnuubl u cxembl: «OCHOBHBIE PU3HAKH KU3HW», «bruonornueckue cucreMbl», « CBOMCTBA KUBOW MaTepUI», «YPOBHU OpPraHU3AIMH KUBOU
npupob, «CTpoeHue KUBOTHOU KIETKW», « TKaHU >KUBOTHBIX», «CHCTEMBI OpPraHOB 4eJIOBEUYECKOro opraHusmay, «buoreornenosy», «buochepar,
«MeToabl U3ydeHHUs] S KUBOU IIPUPOIBI».

O6opynoBanue: 1a60paTopHOE 000PYAOBAHUE TSl TPOBEACHUS HAOIIOICHUN, H3MEPEHUI, IKCIIEPUMEHTOB.

IIpakTHyeckas padora «/cnonp3oBaHuE pa3IUUHbIX METOI0B IIPU U3YUEHHUH KUBBIX CUCTEM.

Tema 3. buosnorus KjieTku

Knerka — cTpykTypHO-(DyHKIIMOHAIBHAS eIUHHIIA KUBOT0. McTopus oTkpeiTHs KiieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T.
[lIBanu, M. llIneiinen, P. BupxoB). OCHOBHbBIE MTOJIOXKEHUSI COBPEMEHHOM KJIETOUYHON TEOPHUHU.



MeToapl MOJNEKYISpHOW ¥ KJIETOYHOM OWOJIOTMM: MHKPOCKONMs, Xpomarorpadus, 5>IeKkTpodope3, MeToJ MEUYCHBIX aTOMOB,
muddepeHnranbHoe  LEHTpU(YTUpOBaHUE, KyJIbTUBHUPOBAaHHWE KJIETOK. M3ydeHune (UKCHUPOBAHHBIX KJIETOK. OJIEKTPOHHAs MHUKPOCKOIIHSL.
Kondokanbuas Mukpockonus. ButanpHoe (IPHKU3HEHHOE) U3YUYEHUE KIIETOK.

JleMoHCcTpanun

IToprpetsr: P. I'yk, A. JleBenryk, T. lllsann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabnuiel 1 cxembl: «CBETOBOM MUKPOCKOID», « DIEKTPOHHBIA MUKPOCKOI», «VIcTOpHUS pa3BUTHS METOJI0OB MUKPOCKOIITHI.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENIapaThl PACTUTEIbHBIX, )KUBOTHBIX U OAKTEPHUATbHBIX KIETOK.

IIpakTuyeckas padora «lI3ydeHne MeETOJOB KJIETOYHON Ouwonoruu  (Xpomarorpadwus, snektpodopes, auddepeHmanbHoe
ueHrpudyruponanue, [1LP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKH

XUMHUYECKUN COCTaB KIETKU. Makpo-, MHUKpO- U YJIbTPaMUKPOIEMEHTBHI. Boxa um €€ poib Kak pacTBOPUTENA, pearcHra, y4acTHE B
CTPYKTYPUPOBAHUH KIICTKH, TEIUIOPETYJIALMU. MUHEepalibHbIE BEIIECTBA KJIETKU, UX OHOJOrHYecKasi poib. Posib KaTHOHOB U aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KieTkH. buonorndyeckue monumepsl. benku. AMUHOKHCIOTHBINA cocTaB 0esnkoB. CTPYKTYphbl OEIKOBOH MOJIEKYJIBI.
[lepBuynas cTpykTypa Oeika, NeNTUAHAs CBA3b. BTopuyHas, TpeTUyHas, YETBEpTUYHAs CTPYKTyphl. JleHarypamus. CBoiictBa OeJKOB.
Knaccudukanus 6enxos. buonornueckue Gynkuuu 6enkos. IIpuoHsl.

VYraeBoasl. MoHocaxapuabl, aucaxapuibl, OJMrocaxapuabl M moiucaxapuisl. OOmuil miuaH cTpoeHus ¥ (PU3UKO-XMMHUYECKHE CBOMCTBa
yrieBooB. buonornyeckue GyHKIMU yTII€BOIOB.

Jlunuasl.  T'unpodunbHo-runpodoOHble  cBoiicTBa. Knaccudukanums nunumoB. Tpuriunepuasl, (ocoaunuasl, BOCKH, CTEPOHUJBI.
buonornueckue ¢pynkunu nununos. O0mue cBoicTBa OMOIOTNYECKUX MEMOPaH — TEKY4YeCTh, CIIOCOOHOCTh K CaMO3aMbIKaHHIO, IOTYIPOHHIIAEMOCTb.

Hyxnennossie kucnotel. JJHK u PHK. Crpoenne nykienHoBbix kucinoT. Hykneoruasl. [Ipunuun komruiementapHoctu. [IpaBuno Yapradda.
Crpykrypa [JHK — nBoitnas cnimpans. Mectonaxoxaenue u ouonorunueckue pyakuuu JJHK. Buasr PHK. @ynkuuu PHK B ketke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B mosiekysne AT®. buonornueckue ¢pynkuun AT®. BoccraHOBICHHbBIE TIEPEHOCUUKH, X
¢yukuuu B kinetke. pyrue nykneosuarpudocdarsl (HTD). CexkBenupoBanue JJHK. MeToapl reHOMUKH, TPAHCKPUITOMHUKH, TPOTEOMHUKH.

CtpykTypHas Ouonorus: OuoXuMHUYeCKHe U OMo(HU3MYECKHe HCCIEAOBaHUs COCTaBa M TMPOCTPAHCTBEHHOW CTPYKTYpPhl OMOMOJIEKYII.
MogenupoBanue CTPYKTYpbl U (YHKUMNA OMOMOJIEKYJ M HUX KOMIUIEKCOB. KOMMBIOTEpHBIN MU3aiiH M OpraHUYeCKUil CMHTE3 OHMOMOJIEKYNT M HUX
HENPUPOIHBIX aHAJIOTOB.

JleMoHCcTpanun

[Hoprpetsr: JI. [lonunr, k. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pauxnun, @. Caurep, C. [Ipy3unep.

[uarpammsl: «Pacnipenenenye XUMUYECKUX 3JIEMEHTOB B HEXKUBOU IIPUPOAE», «PacipenesieHne XUMUYECKHUX JIEMEHTOB B )KUBOU IIPUPOJEY.

Tabnuue! u cxemsl: «llepruognueckas TabaMIa XUMUYECKUX AIIEMEHTOBY, «CTpoeHHE MOJIEKYJBl BOAb, «BeliecTBa B cocTaBe OpraHu3MOBY,
«Ctpoenue Monekynbl Oenka», «CTpyKTypbl O€JIKOBOM MoJeKysb», «CTpoeHHE MOJIEKYN YriaeBoAoB», «CTpoeHHe MOJEKYJ JIUIUAOBY,



«Hyxnennosble Kuciote», «CrpoeHue Mosiekyinsl ATDy.

Ob6opynoBaHue: XMMUYECKas 1ocy1a 1 000py10BaHHE.

JlabopaTopnasi paboTa «O0HapyXeHHUEe OEITKOB C TTIOMOIIbIO KAY€CTBEHHBIX PEAKITHII.

JlabopaTopHas paGora «l/ccienoBaHue HyKJIEMHOBBIX KMCIIOT, BBIIEJIECHHBIX U3 KIETOK PA3JIMUHBIX OPIaHU3MOBY.

Tema 5. CtpoeHue U yHKINH KIETKH

TuIbI KJIETOK: SyKapuoTHYecKas U mpokapuoTudeckas. CTpyKTypHO-(QyHKIIMOHAIbHBIE 00pa30BaHUs KIETKU.

CrpoeHue mpokapuoTHueckoil kietku. Kierounas creHka Oakrtepwii u apxeidl. OcoOEHHOCTH CTpOeHHsS TeTepoTpodHON M aBTOTpOdHOMI
MPOKAPUOTHYECKUX KIETOK. MECTO U pOjib MPOKAPHOT B OMOIIEHO3aX.

Crpoenrie W (YHKIMOHMPOBAHUE 3yKapuoTH4YeckoW KieTkd. Ilmasmarmueckas memOpana (mnazmanemma). CTpykTypa I1a3MaTHYECKOU
MeMOpaHbl. TpaHCHOPT BEIECTB yepe3 IUIa3MaTHUECKyr0 MeMOpaHy: macCUBHBIN (auddysus, obneruénHnas auddysus), akTUBHBINA (IEPBUYHBIN U
BTOPUYHBIA aKTUBHBIM TpaHcnopt). llomynponunaemocts MemOpanbl. PaboTa HaTpuii-KanueBOro Hacoca. OHAOIMTO3: MUHOLUMUTO3, (arouuTos.
Ox3o1uto3. Kinerounas crenka. CTpykrypa U pyHKIUHM KJICTOYHON CTEHKH pacTeHUM, rpuOoB.

[Mutoruiazma.  Llurozonms. Lurtockener. JIBwxkenwe 1uroruiasmbl. OpraHouabl KineTkd. OpHOMEeMOpaHHBIE OpraHOMABI  KJIETKH:
sunomnazmatuyeckas cetb (DIIC), anmapar [onbmku, TU30COMBI, X CTpoeHHEe U (QYHKIHMHU. B3aMMOCBSA3b OJHOMEMOPAHHBIX OPTaHOMIIOB KIIETKH.
CtpoeHue TpaHyIIpHOTO peTuKyidyma. Mexanusm HampanieHus OenkoB B OIIC. Cunte3 pactBopuMbix OeikoB. CHHTE3 KIETOYHBIX MeMOpaH.
I'mankuii (arpaHyJspHBIA) SHAOIUIA3MAaTHYECKUH peTukyinyM. CekpetopHas ¢yHkuus anmapara [onbmku. Moaudukanus OeIKoB B ammapare
I'onbmxu. CoptupoBka OeskoB B anmnapare ['onbmku. Tpancnopt BemiecTs B KiieTke. Bakyonu pactutenbHbIX KieTok. Kierounstit cok. Typrop.

[ToyaBTOHOMHBIE OpPraHOMIbBl KJIETKH: MHUTOXOHIpHHM, Iactuabl. Ilpomcxoxnenue mutoxouapuil m miactua. Cumobuorenes (K.C.
MepexkoBckuid, JI. Maprymuc). CrpoeHune U (QYHKUMHM MHUTOXOHIpHA W I1utacTuiA. IlepBu4HbIE, BTOpPUYHBIE M CIOXHBIC IUIACTHBI
(OTOCUHTE3UPYIOMIUX FYKApUOT. XIIOPOIUIACTHI, XPOMOILIACTHI, JIEUKOIUIACTHI BHICIIUX PACTEHUH.

HememOpannbie opranouasl kietku Ctpoenue U GyHKIMHA HeMeMOpaHHBIX OPraHOMIOB KieTKU. Pubocomsl. [IpomexxyTouHble (UIaMEHTHI.
MuxkpoduiameHTbl. AKTHHOBBIE MUKpPO(HUIAMEHTHL. MBIIIEUHbIe KJIETKA. AKTHHOBBIE KOMIIOHEHTHI HEMBIIICYHBIX KIETOK. MUKPOTPYOOUKH.
Knerounsnii nearp. CTpoeHue M ABM)KEHHE XTYTUKOB M pPeCHHYEK. MUKpOTpyOOukHM HuTOIuia3Mbl. Llentpuons. benku, acconunpoBaHHBIE €
MUKpO(pUIaMEHTAMU U MUKPOTpYOOUKamu. MoTOpHBIE OENKH.

SAnpo. Obonouka siapa, XpoOMaTUH, KapuoriazMma, SAPbILKA, UX CTpoeHue u (pyHKIuH. SnepHbiii 6enkoBblii MaTpukc. [IpocTpaHcTBeHHOE
pacroyio’keHNue XpoMOCOM B MHTepGa3zHOM sAape. DyXpOMaTHH U IreTepoXpoMaTuH. besnku XpomaTtuHa — rUCTOHBL. JIMHaMUKa si7epHONH O0O0JIOUKU B
MHUTO3€E. A IepHbINA TPAHCIOPT.

Knerounsie BkimtoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3yKapuoT (PaCTUTENIbHOM, )KUBOTHOM, TPUOHOI).

JleMoHCcTpaLun

IToptpetsr: K.C. MepexkoBckuid, JI. Maprysuc.

Tabnuupl u cxembl: «CTpoeHHE FYKapUOTUUECKOH KIIeTKH», «CTpoeHHe KUBOTHON KIEeTKW», «CTpOCHHE pacCTUTENBbHOM KIeTKm», «CTpoeHue



MUTOXOHJIPUWY, «Snpo», «CTpoeHHe NPOKAPUOTUYECKOUN KIIETKIY.

Ob6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl PACTUTEIbHBIX, )KUBOTHBIX KJIETOK, MUKPOIIPENapaThl 0aKTepUaIbHBIX KJIETOK.

JlabopaTopHas paGora «/3ydueHne cTpOeHuUs KIETOK Pa3IMYHbIX OPIraHU3MOBY.

IIpakTHyeckas padora «/3ydeHne CBONCTB KJIIETOYHONH MEMOpPaHBI».

JlabopaTopHas paGora «/ccnenoBanue niaa3Moin3a U JemIa3MoIn3a B pACTUTENBHBIX KIETKAX».

IIpakTyeckas padora «l/3ydyeHne ABM)KEHUS LUTOIIA3MbI B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BellecTB U NpeBpallleHue JHEPIUU B KJIeTKe

ACCUMMIISIIMS M TUCCUMUISILIAA — IBE CTOPOHBI MeTabomu3Ma. Turbl oOMeHa BelecTB: aBTOTPO(HBIN U reTepoTpodHBIN. YuyacThe KUCIOpoaa
B OOMEHHBIX Ipoleccax. DHepreTuueckoe odecrnedenre kieTku: npespauienne ATO B oOMeHHbIX npoueccax. DepMEeHTaTUBHBIA XapaKTep peakiui
KJIETOYHOro Merabonu3ma. PepMeHThl, UX CTPOCHUE, CBOMCTBa M MexaHu3M neicTtBus. Kodepmentsl. OTnuuns (GepMEHTOB OT HEOPraHHMYECKUX
KaTaln3aTopoB. beiaku-akTuBaToOpsl M OCIKU-UHTUOUTOPHL. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKLUI OT pa3IuyHbIX (DAKTOPOB.

[lepBUYHBII CHHTE3 OpPraHMYECKHUX BeIIeCTB B KieTke. DoTocuHTEe3. AHOKCUTCHHBIH M OKCUTCHHBIH (POTOCHHTE3 Yy OakTepuil.
CBerocoOuparolye MUIrMEHThl U MUTMEHTHI peakMOHHOro IeHTpa. Ponb xiopomiactoB B mpouecce gorocuHTe3a. CBeToBass U TeMHOBas (hasbl.
®otoasixanue, Ci., Cs. 1 CAM-tunsl gorocuntesa. [IpogykruBHocTs (oTocuHTe3a. BnusHue paznuuHbIX (akTOpPOB Ha CKOPOCTh (POTOCHHTE3A.
3HavyeHue GOTOCUHTE3A.

XemocuHTe3. PaznooOpa3ue OpraHM3MOB-XEMOCHHTETUKOB: HUTPUUIHMpYIOIUE OakTepuu, >Keae300aKkTepuu, cepoOaKTepuu, BOAOPOJIHBIC
OakTepuu. 3HaUEHUE XEMOCUHTE3A.

AmnaspoOHble opranu3Mbl. Bunel Opoxenus. IIpoaykTel OpoKEHUS W UX HCIIOJIB30BAaHHE UYEIOBEKOM. AHA’pOOHBIE MUKPOOPTaHHU3MBI Kak
O00BEKTHI OMOTEXHOJIOTUH U BO30yAUTENH OOJIE3HEH.

AdpoOHBIE OpraHu3MBbl. JTanbl 3HepreTudeckoro oomena. IloaroroButensuslit 3tan. [MuKonu3 — 6€CKUCIOPOAHOE PACIIEIUICHUE TTIFOKO3bI.

buonoruueckoe okuCIeHUE, WIN KIETOYHOE JAbIxaHue. Poib MUTOXOHIpUI B mpoleccax OMOIOrHYecKoro oKucieHus. Liukinyeckue peakimu.
OxucnurensHoe (¢dochopunrpoBanue. DHeprus MeMmMOpaHHOro rpajueHta npoToHoB. Cunres AT®: pabora mnpotoHHoW ATd-cuHTa3BI.
[TpeumymiecTBa a3poOHOrO MyTH OOMEHA BEIECTB nepesl aHadpoOHbIM. D) (HEKTUBHOCTH FIHEPTETHUECKOro 0OMEHa.

JleMoHCcTpanuu

IToprpetsr: k. [Ipuctin, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A. Onrensrapar, I1. Mutgenn, I'. A. 3aBap3uH.

Tabmuiel U cxeMbl: «DOTOCUHTE3Y, « DHEpreTHUecKuil 00Men», «bruocunTtes 6enkay, «CtpoeHue GpepMeHTay, « XeMOCHHTES).

O6opynoBaHue: CBETOBOI MUKPOCKOI, 000py10OBaHKE JIJIsl IPUTOTOBJICHUS IIOCTOSHHBIX U BPEMEHHBIX MUKPOIIPEIapaToB.

JlaGopaTopHas pa6ora «l/3yueHne KaTaluTHUYECKON aKTUBHOCTU (PepPMEHTOB (Ha IIpUMepe aMUiIa3bl WIIK KaTauasbl)».

JlaGopaTopHas paGora «3yuenue hepMEHTATUBHOTO pacIeIICHHs IEPOKCH/IA BOJIOPOJIA B PACTUTEIIBHBIX M KUBOTHBIX KIETKaX).

JlaGopaTopnasi pa6oTa «CpaBHeHHUE TPOIIecCOB (DOTOCHHTE3a U XEMOCHHTE3aY.

JlaGopaTopnasi pa6oTa «CpaBHEHHE TPOIIECCOB OPOKECHUS U JBIXAHHS.



Tema 7. Hacnencreennas uHGpopManus U peajau3anus eé B KiIeTke

Peakuuu matpuunoro cuntesa. IIpuHIMI KOMIUIEMEHTApHOCTH B PEAKLMAX MAaTPUYHOTO CHHTe3a. Peanu3zanus HaciaeICTBEHHON HH(OpMaIiy.
I'enernyeckuit kox, ero cBoiictBa. TpaHckpunuus — Marpuudblii cuHTe3 PHK. IlpuHnunsl TpaHCKpuUIILMU:  KOMIUIEMEHTApHOCTD,
aHTUIAPAJUIEIbHOCTD, aCUMMeTpUUHOCTb. Co3peBanue maTpuuHblx PHK B sykapuotnueckoi knerke. Hekogupytronue PHK.

Tpancnsanus u e€ sransl. Yuactue TpancnoptHeix PHK B OuocunTese 6enka. Ycnosust 6uocunresa Oenka. KogupoBanue amunokucnor. Posb
pubocom B OMocHuHTE3€ OelKa.

CoBpeMeHHbIE IPEACTABICHUS O CTPOCHNUHN IT'eHOB. Opranu3anus reHoMa y IpoKapuoT U 3YKapuoT. Perysnus akTHUBHOCTH F'€HOB y IPOKapHOT.
I'unoresa onepona (®. XKako0, XK. Mano). MosnekynsapHble MEXaHU3Mbl SKCIIPECCUH T€HOB Y 3YKapHOT. Poib XpomaTuHa B peryssiiuu paboThl T€HOB.
Perynsauus oOMeHHBIX TpolieccoB B KieTke. KieTounslii romeocTas.

Bupycel — HekseTouHble (OPMBI )KU3HUA M 0OJIUraTHbIe napa3uTbl. CTpOeHHE MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKkTeprodaros.
Kuznennsrit uukn JJHK-conepxanmx Bupycos, PHK-conepskamux Bupycos, 6akrepuodaros. OOpatHas TpaHCKpUIILHS, peBepTa3a, HHTErpasa.

BupycHsle 3a0oneBaHus 4enoBeka, ;KuBoTHBIX, pactenuii. CITN /], COVID-19, connansHbie 1 MEAUIIMHCKHIE TPOOIEMEI.

buoundopmaTtika: uHTerpauus M aHanu3 OonbIIMX MaccuBOB («bigdatay) cTpyKTypHBIX OHOJOrMYecKMX JAaHHBIX. HaHoTexHonoruu B
6uonioruu u meaunuue. [Iporpammupyemsie pynkunu 6eiakoB. CriocoObl T0OCTaBKU JIEKAPCTB.

JleMoHCcTpanun

[Toprpetsr: H. K. Konbiios, /. 1. iBanoBcKkuil.

Tabnuue! u cxembl: «buocunres 6enkay, «I'enernueckuit Koy, «Bupyce», «bakrepuodaruy.

IIpakTHyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. 7Ku3HeHHBIH IMKJI KIETKH

Knerounslii nuki, ero mepuonasl u perynsuus. Muatepdaza u muto3. OCOOEHHOCTH MPOIECCOB, MpoTeKaroux B mHTepdasze. Iloaroroska
KIIETKH K JeneHuto. [IpecunreTndeckuii (MOCTMUTOTHYECKUI ), CHHTETUIECKUI U MOCTCUHTETUYECKHUH (IPEeMHUTOTHYECKHIA) IEPUOABI HHTEP(ha3HI.

Marpuunelii  cunres JIHK — pemnmkanusa. Ilpunuunsr permnkannu  JHK:  koMIieMeHTapHOCTh, IOJNYKOHCEPBATUBHBIA CHUHTE3,
a"TUnapamiensuocts. Mexanusm peruukanuu JJHK. Xpomocomsbl. Ctpoenue xpomocom. Teromepsl u TenoMepasza. XpoOMOCOMHBIA HA0Op KJIETKU —
KapHOTHIL J{MTUTOMIHBINA U rarionIHbINH HA0opBl XpoMocoM. ['oMosioruuHbie XpoMocoMbl. [1010BbIe XPOMOCOMBI.

Jenenne xnerku — muro3. Ctaguu MUTO3a M IIPOUCXOJAIIME B HUX Ipouecchl. Tunbl Muro3a. Kapuokunes m nurokunes. buonoruueckoe
3HAYEHHUE MUTO3A.

Perymnsiuus MutoTHUECKOro UKIa KIeTKH. [Iporpammupyemas kieroyHasi ru0enib — aromnros.

Knerounoe s1po, XpoMocoMbl, (hDyHKIIMOHAJIbHAs FeHOMHKA. MexaHu3Mbl npoiudepanuu, 1uddepeHIupoBKY, CTapeHUs] U THOETH KIIETOK.
«u¢posas kinerka» — OnonHpopmaTHuecKue Moieiu (yHKIIMOHUPOBAHUS KIETKH.

JleMoHCcTpaLun

Tabmuiel U cxeMbl: « KU3HEHHBIN LUK KIETKW», «Muto3y», «CtpoeHue xpomocom», «Pemmukanus JTHK.



Ob6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIpenapaThl: « MUTO3 B KJIETKaX KOPEIIKa JTyKay.

JlabopaTopHasi pabora «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTax».

JlaGopaTopHas pa6ora «Habnronenne MuTo3a B KJIeTKaX KOHUYMKA KOPEILKa JIyKa (Ha TOTOBBIX MUKPOIIpENapaTax)y.

Tema 9. Ctpoenue u pyHKIMH OPraHu3MOB

buonorudeckoe pazHooOpasue oprann3MoB. OJHOKIETOUHbIE, KOJIOHUAIbHbIE, MHOTOKJICTOYHBIE OPIaHU3MBI.

OCOOEHHOCTH CTPOCHHS M >KU3HEICSTEIbHOCTH OJHOKJIETOYHBIX OpPraHu3MOB. bakTepuu, apxeu, OJHOKIETOYHBIE I'PHOBI, OJHOKJIETOUHBIC
BOJOPOCIH, ApyrHe NPOTUCThI. KOoIOHMaIbHBIE OPraHU3MBbI.

B3aumocBs3b yacTeld MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHH, OpraHbl U cUCTEMBI opraHoB. OpranusM Kak eiMHoe 1esnoe. ['omeocras.

Tkanu pactenuil. Tumbl pacTUTENbHBIX TKaHEH: oOpa3oBaTeNbHAas, MOKPOBHAs, MPOBOJALIAs, OCHOBHas, MexaHumdeckas. OcoOeHHOCTH
CTpoeHUs, PyHKIUI U pacroIOkKEeHNs TKaHEeH B OpraHax pacTeHHH.

TkaHM >)KUBOTHBIX M 4Y€JOBEKa. THIMbBI KUBOTHBIX TKAHEW: SMUTENMAIbHAS, COCIUHUTENbHAS, MbllleyHas, HepBHas. OCOOEHHOCTH CTPOCHHMS,
(GYHKIMH ¥ pacroyiosKeHUs TKaHEH B OpraHax >KUBOTHBIX M YEJIOBEKa.

Opranel. BeretaTuBHbIE U FeHEpAaTUBHBIE OpraHbl pacTeHUNH. OpraHbl U CUCTEMBI OPraHOB JKUBOTHBIX U UenoBeka. DyHKINMN OpraHoB U CUCTEM
OpraHoB.

Omnopa tena oprann3zMoB. Kapkac pacrenuil. CkeneTbl OJHOKIETOYHBIX U MHOTIOKJIETOUHBIX JKUBOTHBIX. HapyHbIi U BHYTPEHHUH CKeEJleT.
CrpoeHue U TUIIBI COEAUHEHUS] KOCTEN.

JIBi>keHue OpraHu3MoB. JIBIDKEHHE OJHOKJIETOYHBIX OPraHU3MOB: amMEOOMIHOE, KI'YyTHKOBOE, pEeCHHYHOE. [IBM)KeHHE MHOTOKIJIETOYHBIX
pacTeHuil: TPoNu3Mbl U HAaCTHU. J[BM)KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKa: MbllleyHas cuctema. Peduexc. CkeneTHbIE MBIIILBI U UX
pabora.

IInuranue opranu3mMos. [lornomenue Boabl, YIIEKACIOTO ra3a ¥ MUHEpaIbHBIX BEIIECTB pacTeHUAMU. [Iutanue KuUBOTHBIX. BHyTpHIonoctuoe
U BHYTPHUKJIETOUYHOE nuiieBapeHue. lluTaHue NO3BOHOYHBIX >KMBOTHBIX. OTAENbl NHILEBAPUTENIBHOTO TpakTa. lluineBapuTelbHBIE KeENe3bl.
[InmeBapurTenpHas CUCTEMA YEI0BEKA.

Ipixanue opranu3zMoB. /[lpixanue pacreHuil. [Ipixanue X uBOTHBIX. [uddy3us ra3zoB uyepe3 MHOBEpXHOCTh KieTkH. KoxHOE apIXxaHue.
JlpixatenpHas MmoBepxXHOCTh. JKabepHoe M JIErouHoe AbIxaHue. JlpIXaHHE MO3BOHOYHBIX >KMBOTHBIX M 4EJIOBEKa. DBOJIOIMOHHOE YCIOXKHEHHE
CTPOEHHUs JIETKUX ITO3BOHOYHBIX KUBOTHBIX. JIpIXaTeIbHasA CUCTEMA YeI0BeKa. MeXaHu3M BEHTUIIALMU JETKUX Y IITULL U MIIeKonuTaromux. Perymsanus
IbIXaHus. JlpIxaTenbHbie 00bEMBI.

TpaHcIOpT BEIIECTB Y OpPraHu3MoB. TpaHCHOPTHBIE CUCTEMBI pacTeHUH. TpaHCIOPT BEIIECTB Yy >KUBOTHBIX. KpoBeHOcHas cucremMa u eé
opranbl. KpoBeHocHas cucTeMa MO3BOHOYHBIX JKMBOTHBIX M 4ejoBeka. Cepie, KpOBEHOCHBIE COCyAbl M KpoBb. Kpyru kpoBooOparieHwHs.
DOBOJIIOLIMOHHBIE YCIOXKHEHUS CTPOCHUSI KPOBEHOCHOW CHCTEMBbI IO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsnus.

Boinenenue y opranusmMoB. Beinenenue y pacrenuil. Boinenenue y »xuBoTHbeIX. CokpaTuTenbHble Bakyoau. Opransl BelieneHus. OunpTpanus,
CeKpelusi 1 00paTHOE BCAChIBAHUE KaK MEXaHU3MbI Pa0OThI OPraHoB BbleTIeHUs. CBsI3b MOJOCTH Tella C KPOBEHOCHOW U BBIACTUTEIHHON CHCTEMaMH.



Briienenne y mo3BOHOYHBIX KHUBOTHBIX U uesnoBeka. [louku. Ctpoenne u pyHkumonupoBanue HeppoHa. ObpazoBaHrue MOUH y YEJIOBEKaA.

3ammra y OpraHuM3MoOB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil M LUCTHI MPOCTEHIIMX. 3alMTa Y MHOTOKJIETOYHBIX
pactenuit. Kytukyna. CpeacTBa NacCCUBHON U XUMHYECKOU 3a1IUThl. OUTOHIIUIBIL.

3ammra y MHOTOKJIETOYHBIX XHBOTHBIX. [IOKPOBBI M MX MpPOM3BOJAHBIC. 3alUTa OpraHu3Ma OT Oone3Hed. MIMMyHHas cucrema 4dejoBeKa.
Knerounslii ¥ ryMopaJibHbIi MMMYHHUTET. BpoxIEHHBIH M NpUHOOPeTEHHBIM creunduyeckuii MMMYHHTET. Teopus KIOHAJIbHO-CEIEKTUBHOIO
ummynurera (I1. Opmux, ®. M. bepuer, C. ToneraBa). BocnanutenbHble OTBETHI OpraHu3MoB. Poib BpOXAEHHOIO MMMYHHMTETAa B Pa3BUTHU
CHCTEMHBIX 3a00JI€BaHHIA.

PazgpaxxuMocTs U peryssinus y OpraHu3moB. Pa3npaXMMOCTh y OJHOKJIETOYHBIX OPraHu3MoOB. Takcucel. PazgpakuMocTs U peryisius y
pacteHuil. PocToBbIE BelllecTBa U UX 3HAYCHUE.

Hepsnas cuctema u pediiekTopHast peryisnus y >kuBOTHbIX. HepBHas cucreMa u e€ oTAesbl. DBONIIOLIMOHHOE YCI0KHEHUE CTPOSHUS] HEpBHOU
CHCTEMBI y KHUBOTHBIX. OTI€JIbI TOJIOBHOTO MO3T'a TO3BOHOUYHBIX KUBOTHBIX. Pediexc u pedaextopHas ayra. bezycnoBHble U yclI0BHbIE pedIeKCHI.

I'ymopanbHast peryisuus U 3HIOKPMHHAs CHUCTEMa >KMBOTHBIX M 4ejoBeka. JKenmes3bl 3HIOKPUMHHOM CUCTEMBI M MX TOpPMOHBI. [lelicTBue
rOPMOHOB. B3auMocBs3b HEPBHOM M SHIOKPUHHOMN cucTeM. [ unoTanamo-runodusapHas cucrema.

JleMoHCcTpanuu

IToprper: U. I1. I1aBnos.

Tabmuubl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOrOKIeTOYHbIE Bopopocnn», «bakrepum», «lIpocreiimme», «Opransl IBETKOBBIX
pacTeHuit», «CHUCTEMBbl OpraHOB II03BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHHME HaceKOMbIX», «TkaHu pacteHuil», «KopHeBble cucTeMBD»,
«Ctpoenue ctebnss», «CTpoeHue JIUCTOBOM IUIACTUHKNY, «TkaHM KUBOTHBIX», «CKener uenoBekay, «[lumeBapurenshas cuctema», «KpoBenocHas
cucreMa», «JlpixarenpHas cucreMa», «HepBHas cucremay, «Koxa», «MblieuHas cuctema», «BoiaenurenbHas cucrtemay, « OHIOKPUHHAS CUCTEMAy,
«Ctpoenue Mbiunb», «MmmyHuteT», «KumeunononoctHsie», «Cxema NUTaHUs pacTeHUN», « KpOBEHOCHBIE CHCTEMBI [TO3BOHOUYHBIX >KMBOTHBIX»,
«Ctpoenue ruaps», «CTpoeHue miaHapun», « BHyTpeHHee cTpoeHue A0XkIeBoro yepBs», «HepBHas cucrema prio», «HepBHas cuctema JIATYLIIKN,
«HepBHas cucrema npecMbikaromuxcs», «HepBHas cucrema nruny», «HepBHas cucrema Miexkonuraromux», «HepBHas cucrema uenoBekay,
«Pednexcy.

Ob6opynoBaHue: CBETOBOH MHUKPOCKOII, MUKPOIIPENapaThl OAHOKIETOUHBIX OPraHU3MOB, MUKPOIIpENaparhl TKaHeW, PaKOBHHBI MOJUIIOCKOB,
KOJIJICKIIMM HACEKOMBIX, MIJIOKOKUX, JKUBBIE SK3EMIUIIPbl KOMHATHBIX DPACTEHHMH, repOapuu pacTeHUH pa3HBIX OT/ENIOB, BIIAXKHbBIC HpEnapaThl
JKUBOTHBIX, CKEJIEThI MO3BOHOYHBIX, KOJUICKIUH OECII03BOHOYHBIX JKMBOTHBIX, CKEJIET UelIOBEKa, 000pyIOBaHME JUIS AEMOHCTPALMU MTOYBEHHOIO M
BO3/YIIHOTO MHUTAaHUs PAaCTeHUH, PACIICIUICHUS KpaxMmana u OenKoB MoJ ACUCTBHEM (EpMEHTOB, 00OpYAOBaHUE sl JEMOHCTPALMHU OIBITOB IO
U3MEPECHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHBIX JBUKEHUN, MOJEIIU TOJIOBHOIO MO3ra Pa3JIMYHbIX )KUBOTHBIX.

JlabopaTopHasi paGora «/3ydueHue TkaHel pacTEHUN.

JlabopaTopHas padora «/3yueHne TKaHel )KMBOTHBIX».

JlabopaTopHasi paGora «/3ydeHne opraHoB LIBETKOBOI'O PACTEHUS».



Tema 10. Pa3MHOKeHNe U pa3BUTHE OPraHU3MOB

@®opMbl pa3MHOXKEHMS OpPraHM3MOB: Oecrojioe (BKJIIOYash BEreTaTMBHOE) W TOJOBOe. Buasl 0Oecronoro pasMHOXKEHHUS: MOYKOBAaHHE,
crniopynauus, pparMeHTanus, KIOHUPOBAHHUE.

[TonoBoe pa3muoxxkenue. llomoBbie kieTku, wian rameTtsl. Meio3. Cranguu wmeio3a. [loBenenue xpomocoM B Meiosze. KpoccuHrosep.
buonornueckuii cMbIC MEH03a U II0JIOBOTO IIpolecca. Melo3 U ero MeCTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[TpenzapoapimeBoe pazsutHe. ['amerorenes y »KuBOTHBIX. [lonoBeie xene3pl. OOpazoBaHHe U pa3BUTHE IMOJIOBBIX KiIeTOoK. CriepmMaToreHes u
ooreHe3. CTpoeHue MoJIOBbIX KIETOK.

Omto10TBOpEHNE U YMOPHOHAIBHOE PAa3BUTHE KUBOTHBIX. CIIOCOOBI OIJIOOTBOPEHHS: HAapy>KHOE, BHyTpeHHee. [lapreHorenes.

WNunuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOpPHOJIOrHsS — HayKa O pa3BUTHH OpraHu3MoB. MopdoreHes — oJHa W3 TJIaBHBIX
npobaem smOpuonorun. Konnenus mopdoreHoB u mozaenu mopdorenesza. Craauu smOpuoreHesa KMBOTHBIX (Ha mpumepe Jisrymku). Jpobienue.
Tunsr 1pobneHus. JlerepMUHUPOBAaHHOE U HEEPMHUHUpPOBAaHHOE pobiienue. bracryna, Tunsl 6mactyn. OcoOeHHOCTH APOOIICHUS] MICKOMUTAIOIINX.
3apoaplllIeBble JTUCTKU (racTpyisiiys). 3akjiajka OpraHOB M TKaHEW M3 3apOoJbIIIEBHIX JMCTKOB. B3anMHOE BiIMsSHUE 4YacTell pa3BUBAIOIIETOCS
3apopliiia (SMOpUOHANIbHAS MHAYKINA). 3aKiIajKa IJaHa CTPOSHUS KUBOTHOTO KaK pe3ysbTaT UEePApXUUYECKUX B3aMMOJCHCTBHI reHoB. BiusHue Ha
SMOPHOHAIEHOE PA3BUTHE PA3IHMUHBIX (PAKTOPOB OKPYIKAIOIIEH CPEIbI.

Poct u pa3Butie xuBoTHBIX. [locTamMOpronansHbIil nepuos. [psmoe u Henpsmoe pazButue. Pazsutne ¢ MetaMmopdo3oM y OECII03BOHOUYHBIX U
[I03BOHOYHBIX JKUBOTHBIX. bHonOrnueckoe 3HaueHHE NPSMOIO M HENPSIMOrO Pa3BUTHUS, UX PACIpPOCTpaHEHHE B Ipupoje. THIbl pocTa JKUBOTHBIX.
@aKTopbl peryysiuu pocTa >KUBOTHBIX M yesioBeka. CTaguy MOCTIMOPHOHAIBHOTO Pa3BUTHSA y JKUBOTHBIX M 4yenoBeka. [lepuonmbl oHTOreHe3a
yenoBeka. CTapeHue U cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

PasmHuoxenue u pazuthe pacrenuil. 'ameropur u cnopodut. Meiio3 B )KM3HEHHOM LMKJIe pacTeHnil. OOpa3oBaHue CIIOp B Mpolecce Meio3a.
I'amerorenes y pacreHuil. OIUIOAOTBOPEHHE W DPA3BUTHE PACTUTENIBHBIX OpPraHU3MOB. J[BOHHOE OIUIOJOTBOPEHHE Yy LIBETKOBBIX pPAaCTEHUM.
OOpa3oBaHue 1 pa3BUTHE CEMEHHU.

MexaHu3MBbl peryJIALiYd OHTOT'€HE3a Y pPaCTEHUI U dKUBOTHBIX.

JleMoHCcTpanuu

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

Tabmumel 1 cxembl: «BereraTuBHOE pa3MHOKeHUE», « TUIBI Oecmonoro pasMHOXKEHUs», «Pa3MHOXeHNEe XJIaMUIOMOHAAb, «Pa3MHOXKeHnE
3BIVIEHBD», «Pa3mMHoxkeHue ruape», «Meito3», «XpomocoMbl», «l'amerorenes», «CTpoeHHe SHULEKICTKH U criepMaTo3ouaa», « OCHOBHbIE CTaJIUU
oHTOreHesa», «lIpsmoe wu Henpsmoe passurue», «PasBurue wmanckoro xyka», «Passurue capaHuw», «PasBurue iArymkm», «JIBoiiHoe
OIIOAOTBOPEHUE Y LIBETKOBBIX pacTeHuil», «CTpoeHHue CeMsSH OIHOJOJbHBIX U JABYIOJBHBIX pacTeHUi», «KU3HEHHBIA LUKI MOPCKOM KaIlyCThbD»,
«Ku3HeHHbIN TUKI MXay, « KU3HEHHBIA LUK MAaNIOPOTHUKAY, « KU3HEHHBIN LIMKIT COCHBD).

O6opyoBaHHe: CBETOBOM MHUKPOCKOI, MUKPOTIPENapaThl SHIIEKIETOK U CIIEPMAaTO30UI0B, MOEINb « LMK pa3BUTHUS JISATYIIKI.



JlabopaTopHas paGora «/3yueHne cTpOeHUs MOJIOBBIX KJIIETOK Ha TOTOBBIX MUKPOIIpENapaTax».

IIpakTHyeckas padora «BpIsBICHHE IPU3HAKOB CXO/ICTBA 3apObIIIEH TO3BOHOYHBIX JKUBOTHBIX).

JlabopaTopHasi pabora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICILIUX PACTECHUI.

Tema 11. I'eHeTnKka — HAyKa 0 HACJIeICTBEHHOCTH U H3MEHYHBOCTH OPraHU3MOB

HcTtopus cTaHOBICHHMS M Pa3BUTUS F€HETUKU Kak Hayku. Pabotel I'. Mennens, I'. ne ®@puza, T. Moprana. Ponb oTeuecTBEeHHBIX Y4EHBIX B
paszButuu reHetuku. Paboter H. K. Konbuosa, H. 1. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuyenko, }0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHATUS U CUMBOJIBL. | OMOJIOTMYHBIE XPOMOCOMBI, aJUIEJIbHBIE T'€HbI, AJIbTEPHATUBHbIE IPU3HAKH, JOMUHAHTHBIA U
peLleCCUBHBIN MPU3HAK, FTOMO3UI0Ta, TE€TEPO3UTOTA, YUCTAs JTUHUSA, THOPUIBI, TeHOTUI, (GeHOTHII. OCHOBHBIE METO/Ibl TEHETUKU: THOPHUI0IOTHUECKU,
LIUTOJIOTUYECKUN, MOJIEKYJIIPHO-T€HETUYECKU .

JleMoHCcTpanun

[Hoptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. BaBunos, A. H. benozepckuii, I'. /I. Kapneuenko, FO. A. ®ununyeHko,
H. B. Tumodees-PecoBckuii.

Tabnuibl 1 cxembl: «MeTobl TeHETHKI», « CXeMbI CKPEIIUBAHUS.

JlaGopaTopnasi pa6oTa «/lpo3oduia kak 00bEKT FreHETUIECKIX UCCIICIOBAHMID.

Tema 12. 3aK0HOMEPHOCTH HAC/IEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBblii 3akoH MeHaens — 3aK0H €AMHO00pa3us THOPUIOB NEpBOro MokojaeHus. IIpaBuino 1oMUHUPOBAHMUS.
Bropoii 3akon Menens — 3aKoH pacuierieHus npu3HakoB. [{uronornueckne 0CHOBBI MOHOTHOPUIHOTO CKpeluBaHus. [ MmoTe3a 4ucToTh TaMeT.

AHanuzupyrolee ckpeluBanue. [IpomexxyTouHblil XapakTep Haciaen0BaHus. Paciernienye Npu3HakoB IPU HENOJIHOM JOMHUHHPOBaHUM.

Jurubpunnoe ckpemmBaHue. Tperudd 3akoH MeHaenss — 3aKOH HE3aBHCHMOTO HAcleOBaHHMS MPHU3HAKOB. lluTonormueckne OCHOBBI
JUTHOPUIHOTO CKPEIIMBAHUS.

CueruieHHoe HacnenoBaHue npusHakoB. Padotsl T. Moprana. CuemnyieHHOE HacielOBaHME I'€HOB, HApPYLICHHE CIEIJICHUS MEXKIy T€HaMH.
XpoMOCOMHas TEOpUS HACIEACTBEHHOCTH.

I'eneruka nosia. XpoMOCOMHBIM ME€XaHU3M OIPEAEIEHUS 10jJa. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIl U reTeporaMeTHbIN IOJI.
I'eneTndeckas CTpyKTypa IIOJIOBBIX XpoMocoM. HacnenoBanue npu3HakoB, CLEIJICHHBIX € II0JIOM.

I'enoTunn kak uenoctHas cucrema. [lnedoTponuss — MHOXKECTBEHHOE JEWCTBUME TIeHAa. MHOXKECTBEHHBbINM ajenu3M. BiammonenicTBue
HeaJuieNnbHbIX reHoB. KoMiuiemenTtapHocTs. Jnuctas. [loaumepusi.

['eHeTHUYECKUII KOHTPOJb Pa3BUTHs PACTEHHUH, )KUBOTHBIX M YeJIOBEKa, a Takke (DU3MOJIIOTMYECKUX IPOLECCOB, MOBEICHUS U KOTHUTHUBHBIX
¢yHkuuid. I'eHeTnyeckre MEXaHU3Mbl CUMOMOT€HE3a, MEXaHU3Mbl B3aMMOACHCTBUS «XO3SMH — Mapa3suT» U «XO035IMH — MUKpoOuom». I eHeTnueckue
aCIIEeKThI KOHTPOJISL M U3MEHEHUs HACJIeICTBEHHOM MH(POPMALIUU B IIOKOJICHHUSX KIETOK U OPraHU3MOB.

JleMoHCcTpanuu



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

Tabmuubsl u cxembl: «llepBeiii 1 BTOpOH 3akoHbl Menpaens», «Tperuil 3akoH Menpens», «AHaIu3Upyolee cKpeluBaHue», «HemomHoe
JTOMUHHpOBaHUeEY, «CIEMIeHHOe HAcleJOBaHUE MPU3HAKOB Yy Apo3opuiby, «I'eHeruka nona», «Kapuotun yenoseka», «Kapuotum apo3oduisn»,
«Kapuotun nrutibl», « MHOKECTBEHHBIN ajienn3my», « BzaumoeicTere reHoB.

Ob6opynoBaHue: MOJIENb AJISl IEMOHCTPALMHU 3aKOHOB €IUHOO0Pa3Hst THOPHUIOB MEPBOTO MOKOJICHHUS U PACIICIVICHUS MPU3HAKOB, MOJENb IS
JEMOHCTPALMM 3aKOHA HE3aBUCHMOIO HACJICAOBAHMS IIPU3HAKOB, MOJEb JUIS JEMOHCTpPAlUU CLEIUICHHOIO HACJIENOBAHMS IIPU3HAKOB, CBETOBOU
MHUKPOCKOII, MUKponpenapat: «Jpo3odpumnay.

IIpakTHyeckas padora «l3yyeHue pe3yIbTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DHIIBD».

IIpakTHyeckas padora «/3yyeHue pe3ynbTaToOB AUTHOPHIHOTO CKPEIIUBAHUS Y IPO30(PHIIBD».

Tema 13. 3aKkoHOMepPHOCTH HU3MEHYHMBOCTH

B3aumMopelicTBie reHOTHIIA U cpebl TpH GOopMHUPOBaHUH PeHoTHra. MI3MeHUYnBOCTh MpU3HAKOB. KauecTBeHHbIE U KOJTUYECTBEHHbIE TPU3HAKH.
Bunbl n13MEHUMBOCTH: HEHACIIEICTBEHHAS U HACIICICTBEHHASL.

MoudukaonHas H3MEHYUBOCTh. Ponb cpeasl B (OPMHPOBAHMM MOIUGUKAMOHHONW H3MEHYMBOCTH. Hopma peakuuu mnpu3HaKa.
Bapuauuonnslii psn u Bapuaunonsas kpusas (B. Moranncen). CoiicTBa MOAN(DUKAMOHHON N3MEHUYHUBOCTH.

['enoTunuueckass M3MEHYMBOCTh. CBOIMCTBa T€HOTMIHMYECKOW H3MEHYMBOCTU. BHIBI T€HOTUMMYECKOW HM3MEHYMBOCTH: KOMOWHATHBHAS,
MyTalMOHHAs.

KomOunaTuBHas ©3MEHUYNBOCTh. Mel03 U MOJIOBOM MPOLIECC — OCHOBA KOMOWHATUBHON M3MEHYMBOCTH. POJIb KOMOMHATHBHOM N3MEHUYUBOCTH B
CO3JIaHMH T€HETHYECKOro pa3HooOpas3us B Ipejiesiax 0JHOr0 BUA.

MyTtaunoHHas U3MEHYMBOCTb. Buibl MyTanuii: reHHbIE, XpOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHBIE U MHIAYLMPOBAHHBIE MyTaluu. SIIepHbIE U
UTOIIa3MaTnyeckue Mytanuu. ComaTHuecKue M M0JIOBblEe MyTaluu. [IpnyrHbl BOSHUKHOBEHMSI MyTalMid. MyTareHsl U UX BIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTALIMOHHOIO Mpolecca. 3aKOH TOMOJIOTMYECKUX PsiIoB B HaciencTBeHHoM wu3MeHuuBoctd (H.M. BaBunon). Buespepnas
U3MEHYMBOCTb U HACIIEACTBEHHOCTb.

OnureHeTHka M SIUICHOMHUKA, POJIb SIMUTEHETHYECKUX (PAKTOPOB B HACICIOBAHWM W H3MEHYMBOCTH (EHOTHIHUYECKHX IPHU3HAKOB Y
OpraHU3MOB.

JleMoHCcTpaLun

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

Tabmunelr u  cxembl: «Buapl w3MeHUMBOCTHY, «MoaudukanuoHHas W3MEHYMBOCTH», «KoOMOMHATHBHAsS W3MEHYHBOCTH», «Meio3y,
«OmnonoTBopeHuey, «['eHeTnueckue 3a00aeBaHus YeTIOBEKay, « BUABI MyTalluii.

Ob6opynoBaHue: >XHMBble U TepOapHbIE SK3EMIUIPl KOMHATHBIX DPAaCTEeHMH, pUCYHKH (doTorpaduu) >XUBOTHBIX C Pa3IMYHBIMH BUIAMU
U3MEHYUBOCTH.

JlaGopaTtopnas pabGora «JVcciaenoBaHue 3aKOHOMEPHOCTEH MOIM(UKAMOHHONW H3MEHYUBOCTH. IlocTpoeHHe BapHallMOHHOTO pAga U



BAPUALIMOHHON KPUBOI».

IIpakTHyeckas padora «MyTauuu y Apo30¢huiibl (Ha TOTOBBIX MUKPOIIpEnaparax).

Tema 14. I'eneTnka 4yejioBeka

Kapuotun wuenoBeka. MexnyHapoaHas IporpaMma MCCIEAOBAaHHUS T'€HOMa 4YelloBeKa. MeToabl M3yueHUsl TE€HETUKM YeJIOBeKa:
TeHEANOTUYCCKUH, OJIM3HEIOBbIN, TUTOTCHETHUYECKHUN, MOMYJIAIUOHHO-CTATUCTUYECKUHN, MOJICKYIspHO-TeHeTu4Yeckuii. COBpeMEHHOE OIpe/IecHIe
TEHOTHIIA: TIOJITHOTEHOMHOE CEKBEHUpPOBaHME, TEHOTUIIMPOBAHUE, B TOM 4Hcie ¢ noMomisio [111P-ananu3a. HacnencTBennble 3a001eBaHus YelOBeKa.
I'enHple M XpOMOCOMHBIE O0OJ€3HM 4YenoBeKa. bBoOJIe3HM C HACIEICTBEHHOM MpPeapacHojOXKEeHHOCTbI0. 3HAYeHHWE MEIUIMHCKON T'eHETHKU B
NPEJOTBPALICHUA U JICUCHHMHM TE€HETHYECKHX 3a00JeBaHMN dYeloBeka. Meauko-reHeThdeckoe KOoHcynbTupoBaHue. CTBosoOBbIe KieTKH. [loHsTHE
«TEHETUYECKOTO IPpy3a». ITUUECKUE aCTIEKThl UCCIICAOBAHHM B 00JIaCTH PEIaKTUPOBAHMS F€HOMA U CTBOJIOBBIX KJIETOK.

['eneTnueckue (GaxTOpbl MOBBIIICHHONH YYBCTBUTEIBHOCTH YEJIOBEKa K (DPU3MYECKOMY M XUMHUYECKOMY 3arpsi3HEHHIO OKPY’KAIOIIEH Cpe[bl.
I'eneTnueckas peApaconoKEHHOCTD YEJIOBEKA K ITaTOJIOIUAM.

JleMoHCcTpanun

Tabnuue! u cxemsbl: «Kapuotun yenoBeka», « MeToabl U3y4eHHUsI TEHETHKH YelloBeKay, «['eneTrnueckue 3a001eBaHMs YeTOBEKay.

IIpakTyeckas padora «CocTaBiieHUE U aHATIU3 POLAOCIOBHON.

Tema 15. Cesiekunsi OpraHu3mMoB

JlomecTuKanus U ceNeKus. 3apoxkaeHrue celeKuuu U qomectukanuu. Yuenue H. M. BapunoBa o IleHTpax mpoucxoxkIeHuss © MHOTOOOpa3us
KyJbTYPHBIX pacTeHMH. Poiib ceneknuu B cO34aHUM COPTOB PACTEHUM M MOPOJ KUBOTHBIX. COPT, MOpOAA, IITaMM. 3aKOH TOMOJIOTUYECKUX PSAOB B
HacJecTBeHHOM n3mMenunBoct H. 1. BaBuosa, ero 3naueHue AJis CENEKIIMOHHON pabOThI.

Metoap!l ceneKuHOHHON paboThl. MICKyCCTBEHHBIH OTOOp: MAaCCOBBIA W MHAMBHIYaJbHBIH. DTamnbl KOMOMHAIIMOHHON cenekuuu. VcnbiTanue
npou3BoauTeNneit no notoMcTBy. OTOOP M0 FeHOTHITY C MOMOIIBIO OIIEHKH (PEHOTHUIIA MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ ToMolbio aHanu3a JJHK.

HcKyccTBEeHHBI MyTareHe3 Kak MeETOJ| CeJEKIMOHHON paloThl. PajiuanyoHHBIE M XMMHUYECKMH MyTareHe3 Kak HMCTOYHHK MyTalud y
KyJIbTYpHBIX (QOpM opraHu3moB. lcrmonb30BaHME T€HOMHOTO pEIaKTUPOBAaHHS M MeTonoB pekomMOuHaHTHBIX JIHK 11 momydenust mcxomHoro
Marepuana Uil CEIeKLHUN.

[Tonyyenne mnonumionaoB. BryTpuBuaoBas ruOpuauzanus. bruzkopoacTBeHHOe CKpeluBaHue, wWid uHOpuauMHT. HepoacTBenHoe
CKpelLIMBaHKe, WIM ayTOpuAMHT. I'eTepo3uc U ero npuuuHsbl. Mcmons3oBanue rereposuca B cenekiuu. OtnanénHas rudpuausanus. [Ipeononenue
Oecruioius MEXBUOBBIX THOPUIOB. JIOCTHKEHHUS CENEKIIUN PACTEHUI U )KUBOTHBIX. «3eNEHast PEBOITIOIHS.

CoxpaHeHue U M3y4eHHE T€HETHUYECKUX PECypCOB KyJBTYPHBIX PACTCHHHA M UX JUKUX POAWYEH A CO3[aHMs HOBBIX COPTOB U THOPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTyp. M3ydeHue, coxpaHeHHE U YIIpaBICHUE T'€HETHMYECKHMMHU PEeCypCaMH CEIbCKOXO3SMCTBEHHBIX U IPOMBICIOBBIX
JKABOTHBIX B LIEJISAX YJIYYIICHUS CYLIECTBYIOIIUX U CO3JaHUS HOBBIX IIOPOJ, JIMHUM U KPOCCOB, B TOM YHCJIE C IPUMEHEHUEM COBPEMEHHBIX METO/0B
Hay4HBIX UCCIICIOBAHUMN, IEPEAOBBIX UAECH U NIEPCIEKTUBHBIX TEXHOJIOTUM.

JleMoHCcTpanuu



[Toprpersr: H. U. Basunos, U. B. Muuypum, I'. JI. Kapneuenko, I1. I1. Jlykpsnaenko, b. JI. Actaypos, H. bopnoyr, . K. benses.

Tabnuubl u cxembl: «LIeHTPBI MPOUCXOXKIECHUST U MHOTO0Opa3usl KyJIbTYPHBIX PACTCHUI», «3aKOH TOMOJIOTHYECKHUX PSI0B B HACJICACTBEHHOU
U3MEHUYUBOCTHY», « MeTOIbI cenekiuny, «OTnanéunas rudpuanzaiusy, «MyTtarenesy.

JlabopaTopHasi paGora «/3yueHne cOpTOB KyJbTYypHBIX PACTEHUI U NTOPOJ JOMAIIHUX )KUBOTHBIX).

JlabopaTopHasi padora «/3ydyeHre METOJJOB CEIEKIIUU PACTECHUI.

IIpakTyeckas padora «lIpuBuBKa pacTeHuin.

IOkckypeusi «OCHOBHBIE METOABI M JIOCTHXKCHMS CEJICKIIMM PACTeHUH M JKMBOTHBIX (HA CEJEKIMOHHYIO CTaHILMIO, IUIEMEHHYIO (epmy,
COPTOMCIIBITATENbHBINA YYaCTOK, B TEIUIMYHOE XO35ICTBO, B 1a00paTOPHIO arpOyHUBEPCUTETA UM HAYYHOTO LICHTPA)».

Tema 16. buoTexHoJI0rusl H CHHTeTHYeCKasi Onosorus

OOBeKThI, UCIIONIb3yeMble B OMOTEXHOJOTHH, — KJIETOUYHbIE U TKAHEBbIE KYJBTYpbl, MUKPOOPTraHU3MbI, UX XapaKTEepPUCTHKA. TpaauiroHHas
OMOTEeXHONOTHA:  XJIeOONEUYEeHUE, IOJIyueHHE  KHCIOMOJIOUYHBIX  NPOIYKTOB, BUHOAenue. MukpoOuonoruueckuii  cunred.  OOBEKTHI
MHUKPOOHOJIOTHYECKUX TeXHOIOTUi. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT U BUTAMUHOB.

CozlaHue TEXHOJIOTMHM U MHCTPYMEHTOB LIE€IEHANIPaBICHHOIO U3MEHEHNS U KOHCTPYUPOBAaHMsI TEHOMOB C LIEJIbIO TIOJYyUEHUSI OPraHU3MOB U UX
KOMIIOHEHTOB, COJIEP>KaIllUX HE BCTPEUAIOUINECS B IPUPOIe OMOCHHTETHUECKUE Ty TH.

Knerounass ummxeHepusi. MeTonbpl KyJIbTypbl KIETOK M TKaHeW pacTeHMid W >KMBOTHbIX. Kpuobanku. Comarmueckas ruOpuauzanus U
coMaTHuYecKuil sMmOpuorenes. lcmonp3oBaHME TaIuIOMIOB B CENEKUUH pacTeHuid. [loslyueHHMe MOHOKJIOHANBHBIX aHTUTEN. Mcmonb3oBaHue
MOHOKJIOHAJIBHBIX U IIOJIMKIOHAJIBHBIX aHTUTEN B MeguuuHe. VICKyCCTBEHHOE OIUIONOTBOpPEHHE. PEKOHCTPYKIUSA SMLEKIECTOK U KIOHUPOBAHHE
JKAUBOTHBIX. MeToa TpaHCIIaHTAaUUU sAep KIETOK. TEeXHOJIOrMH O3J0pOBJICHMS, KYyJIBTHUBUPOBAHMS U MHUKPOKIOHAJIBHOIO Pa3MHOKEHHUS
CEJIbCKOXO35MCTBEHHBIX KYJIBTYP.

XpoMOCcOMHasi U TeHHas MHXKeHepHs. VICKycCTBEHHBI CHHTE3 IeHa M KoHCTpyupoBaHue pekomOuHaHTHbIX JIHK. Co3ganue TpaHCreHHBIX
opranu3moB. JIOCTHKEHHS U TIEPCIEKTUBBI XPOMOCOMHOM U T€HHOW MH)KEHEPUH. DKOJIOIMYECKUE U 3THYECKHE IPOOIeMbl TeHHON MHKCHEPHH.

Menununckue 6uorexnonorun. [locrrenomuas nudposas menuiuna. [IIP-nquarnoctika. MeTaOomOMHBINH aHAIN3, TEHOLIEHTPUYESCKUNA aHATIU3
IpoTeOMa YeJIOBEKa JJIsl OLIEHKU COCTOSHHS €ro 3/10poBbs. VICroib30BaHHE CTBOJIOBBIX KIETOK. TapreTHas Tepamus paka. 3D-OnommkeHepus uis
pa3paboTku (yHIAMEHTAIbHBIX OCHOB MEIUIIMHCKUAX TEXHOJIOTUH, CO3JaHMs KOMIUIEKCHBIX TKAaHEH COYETaHHEM TEXHOJIOTHUI TPEXMEPHOTro
OuoNpUHTHUHTA U cKaPOIAUHTA IS PEIICHUS 33124 IePCOHATU3UPOBAHHON METUIIMHEI.

Co3naHue BEKTOPHBIX BaKIMH C LIEJIbI0 oOecreueHus KOMOMHUPOBAHHOM 3amuThl OoT Bo30Oyaureneii OPBU, ycranoBieHre MOJEKYISPHBIX
MexaHu3MoB (pynkimonupoBanus PHK-conepxamux BupycoB, BBI3BIBAIOIIMX 0CO00 OMAacHbIE 3a00JI€BaHUS YEIOBEKA U KUBOTHBIX.

JleMoHCcTpanuu

Tabnuubl u cxemsl: «Mcnoab30BaHNEe MUKPOOPTaHU3MOB B ITPOMBIIINIEHHOM MPOU3BOACTBEY, «KieTouHast nHKeHepHs», «| eHHas HHXEHEPUs».

JlaGopaTopnasi pa6ota «/3ydyeHrne 00beKTOB OHOTEXHOIOTHI.

IIpakTyeckas padora «lloayueHne MOJIOYHOKHUCIIBIX IPOAYKTOBY.



IKcKypeust «bHOTeXHOIOT s — BayKHEHIIasi IPOU3BOAUTENIbHAS CHIIA COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE ITPOU3BOICTBO)».



Oprasnsanus npoopueHTANMOHHON PadoThl

Tema ypoka KosanyecTBo yacoB Popma padoTbl

10 kyace 9

YpoBHEBas OpraHu3anus KUBbIX CUCTEM 0,5 becena o mpodeccun yueHoro - 6uonora

XUMHYECKUU COCTAB KIIETKH. 0,5 becena o mpodeccun y4eHOTro-IUTOII0ra

Hyxk1enHoBbIE KUCIIOTBI 0,5 becena o mpodeccun xuMuka - 6uosnora

CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK 3ykapuoT. Jlaboparopuas | 0,5 becena o mpodeccun reHHOro HHKEHepa

pabota «M3ydyeHue cTpoeHus! KJICTOK Pa3IUYHbIX OPraHU3MOBY

dorocuHTe3. XEMOCHUHTE3 0,5 becena o mpodeccun yueHoro-0oranuka

AmnaspoOHble opranusMbl. Bunsl 6poskenus. Jlabopatopuas pabora | 0,5 Bbecena o mpodeccun mukpobdbuoora

«CpaBHEHHE MTPOIIECCOB OPOKEHUS U ILIXAHUS

PeaKIHH MATPHUHOTO CHHTE3 0,5 becena o mpodeccun Bpawa  yposora-
aH/apoJIora

Bupycel — BHeksIeTOUHbIE (POPMBI KU3HU U OoONUraTHele napasutsl. | 0,5 Bbecena o mpodeccun yueHoro - BUpycosora

ITpaktuyeckas padora «Co3zaHue MOJeNIu BUPYCay

KpoBeHocHas cuctema o3BOHOUYHBIX )KMBOTHBIX M U€JIOBEKA 0.5 becena o HEO(beCCHH YHCHBIX SaHHMAIOTIxCA
reHeajloruei

Belenenue y opraHu3smMoB 0,5 becena o mpodeccun XxuMuka-iabopanTa

3amuTa y OpraHu3MoB 0,5 becena o mpodeccun yueHOro-300J10ra

NMMmyHHas cucTteMa 4esioBeKa 0,5 becena o nmpodeccuu y4eHOr0-d3HTOMOJIOTA

PazpaxumMocTh 1 peryisiuus y OpraHu3mMoB 0,5 becena o mpodeccun uxTHOIOTA, OPHUTOJIOTA

I'ymopanbHas peryiasuus M SHIOKPHHHAs cucTeMa >XKUMBOTHbIX H | 0,5 becena o  mpodeccun  Bpaua-yposora

4eJI0BEKa aHApoJIora

3akiaJika OpraHoB U TKaHE! U3 3apOJIbIIIEBbIX JHCTKOB 0,5 becena o mpodeccun y4eHOro-reHeTuka

3HaueHuEe MEIUIMHCKON I'€HETHKHM B NpeAoTBpalleHuu u jedeHuu | 0,5 becena o mpodeccun Bpaya - OHKOJIOTA

T'CHETHYECKUX 3a00JIeBaHUN YeJIOBeKa

OcHoBHble TOHATHS cenekiuu. JlaGopatophas pabora «M3yuenue | 0,5 Becena o mpodeccun yueHoro - cenekuuonepa

COPTOB KYJbTYPHBIX PACTEHUI U IOPOJ JOMAIIHUX KUBOTHBIX)»

MeTtoasl ceneknMoHHON pabothl. JlabopaTopHas pabota «M3yuenue | 0,5 becena o mpodeccuu buoTexHonora

METOJ0B CCIICKIINU paCTeHI/II\/'I))




JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ysbTaTaM OCBOCHUS O0YYarOIIMMUCS MPOTrpaMM CPeAHEro oomero o0pa3oBaHus: JMUYHOCTHBIE,
MeETaIlpeMETHBIEC U IIPEIMETHBIE.

B cTpykType NMYHOCTHBIX peE3yJIbTaTOB OCBOCHUS MPOTPaMMbl IO OHOJOTHMHM BBIIEICHBI CJEIYIOIIME COCTABISIONINE: OCO3HAHHE
00y4aromuMHUCs POCCHUMCKON TI'pa)K1aHCKOW HJIEHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEICIICHUI0, HAJINYHe
MOTUBAllMM K OOyYeHHUIO OHOJOIrMH, IEJICHANPABICHHOE pa3BUTHE BHYTPEHHUX YOEKACHUH JMYHOCTH Ha OCHOBE KIIOUEBBIX IEHHOCTEH W
HCTOPUYECKUX TPAJAULUI pa3BUTHs OMOJIOrMYECKOr0 3HAHHSI, TOTOBHOCTh M CIIOCOOHOCTh 00YYaroIuXcs PyKOBOJCTBOBATHCS B CBOCH AEATEIBHOCTU
[IEHHOCTHO-CMBICJIOBBIMHM YCTAHOBKAMH, MPHUCYIIUMHU CHUCTEME OMOJIOTHYECKOro o0pa30BaHUs, HAJUYME MPABOCO3HAHUS 3KOJIOTMYECKON KYJIBTYDBI,
CIIOCOOHOCTH CTaBUTh LIEJIN U CTPOUTH KU3HEHHBIE [IIAHBI.

JIMYHOCTHBIE PE3yJIbTAaThl OCBOEHHS MPOTPaMMBI 10 OHOJIOTUM JOCTUTAOTCA B €IMHCTBE Y4€OHOHM M BOCIUTATEIbHON JAEATEIBHOCTU B
COOTBETCTBUU C TPAJAULMOHHBIMU POCCUUCKMMH COLMOKYJBTYPHBIMH, MUCTOPUYECKUMU M JTYXOBHO-HPAaBCTBCHHBIMM LICHHOCTSMH, IIPUHATBIMU B
o0111ecTBe MpaBUIaAMU U HOPMaMH MOBEJICHHS M CIIOCOOCTBYIOT MPOLIECCAM CaMOIIO3HAHMSI, CAMOBOCIIUTAHUS U CAMOPA3BUTHS, Pa3BUTUSL BHYTPECHHEH
MIO3ULIMM JIMYHOCTH, NATPUOTU3MA U YBAXEHUS K 3aKOHY M IPABOIOPAAKY, YEJIIOBEKY TPyAa M CTaplIEMy IIOKOJICHHUIO, B3aUMHOI'O YBAa)KCHHS,
Oepe’KHOr0 OTHOIIEHHS K KYJIbTYPHOMY HACIEAUIO U TPAJAULUSAM MHOTOHALMOHAJIBHOrO Hapona Poccuiickoit deneparuu, npupoae U OKpysKaromen
cpeze.

JIMuyHOCTHBIE pPE3yJIbTaThl OCBOEHUS y4yeOHOro mnpenmera «buomorus» IOMKHBI OTpa)XkaTb TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIuxcs
PYKOBOJICTBOBAThCSI CPOPMUPOBAHHON BHYTPEHHEH MO3UIIMEH TUIHOCTH, CHCTEMOU IICHHOCTHBIX OPUEHTAIIHA, TIO3UTUBHBIX BHYTPEHHUX YOSXKICHUH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHICKOro OOIIecTBa, pacIIMpEeHUE >KU3HEHHOTO ONbITa M OMNbITa JAEATEJBHOCTH B Ipolecce
peanu3aluyi OCHOBHBIX HAIIPaBICHUN BOCIIUTATEIIbHON NEATEIHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOr0 BOCIMTAHMS:

c(OpPMHPOBAHHOCTD T'PAXKJAHCKON MO3UIIUHN 00y4YaIoLIerocs Kak akTUBHOTO U OTBETCTBEHHOTO WIEHAa POCCHICKOT0 O0IIECTBa;

0CO3HaHHME CBOMX KOHCTHTYIIMOHHBIX IIPAB U 00s13aHHOCTEH, YBaXKCHHE 3aKOHA U IPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH AEATENbHOCTH NPHU CO3AAHUU YUEOHBIX NMPOEKTOB, PELICHUHM Y4YEOHBIX M IO3HABATEIbHBIX 3374,
BBITOJIHEHUH OMOJIOTMYECKHX 3KCIIEPHUMEHTOB;

CHOCOOHOCTH ONPEEIATh COOCTBEHHYIO MO3HIIMIO IO OTHOLICHHIO K SBICHHUSIM COBPEMEHHOM KU3HU U OOBIICHATSH €€,

YMEHHE YYUTHIBATh B CBOUX JECHCTBHUIX HEOOXOAMMOCTh KOHCTPYKTUBHOI'O B3aMMOACUCTBHS JIIOJIEH C pa3HbIMU yOeKIECHUSMH, KYJIbTYPHBIMU
LIEHHOCTSIMU U COL[UAJIbHBIM II0JI0KEHUEM,;

TOTOBHOCTh K COTPYIHHYECTBY B TIIPOLIECCE COBMECTHOT'O BBINIOJHEHUSI Y4YEOHBIX, IO3HABATENBHBIX M HCCIEJOBATEIbCKUX 3324,
YBKUTEIBHOI'O OTHOLICHHUS K MHEHHIO ONIIOHEHTOB MPH 00CYKICHUN CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COACPKAHMUS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU EATEIILHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:



c(OPMHPOBAHHOCTh POCCHIMCKON IPa)KAaHCKOM MICHTUYHOCTH, MATPHOTH3MA, YBKEHHUS K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH Iepes
Ponunoii, ropocTu 3a CBOM Kpal, CBOX PoauHy, CBOM SA3BIK U KYJIBTYPY, IIPOLJIOE U HACTOSIIEE MHOTOHALMOHAIBHOI0O Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHUE K IIPUPOJHOMY HACJIEUIO U MaMITHUKaM IPUPOJbl, JOCTHKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TPYAC;

CHOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUMCKHX YUYEHBIX B CTAHOBJIICHHE M Pa3BUTHE OHOJIOTWH, MOHMMAHUS 3HAUYEHUS OWUOJIOTHUHM B MO3HAHUU
3aKOHOB IIPUPO/IbI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujelHas yoex1EHHOCTh, TOTOBHOCTD K CITYKEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 32 €0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUE JYXOBHBIX LIECHHOCTEH POCCUMCKOr0 HapOa;

c(OpPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOT'O TIOBEJICHHUS;

CHOCOOHOCTh OLEHUBATH CUTYAIMIO U IPUHUMATh OCO3HAHHBIEC PELICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U LIEGHHOCTH;

0CO3HAHME JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOHYMUBOTO Oy IyIIIero;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POJIUTENISM, CO3/aHUI0 CEMbH Ha OCHOBE OCO3HAHHOI'O NPUHATUS LEHHOCTEH CEMENHOW JXKHU3HM B
COOTBETCTBUHM C TpaauLUsiMHU Hapoaos Poccuu;

4) 3cTeTHYEeCKOro BOCIUTAHMS:

ACTETUYECKOE OTHOIIECHHE K MHpY, BKJIOYas JCTETHKY ObITa, HAyYHOTO M TEXHUYECKOI'O TBOPUYECTBA, CIOPTA, TPYAd, OOIIECTBEHHBIX
OTHOIIICHUI;

[IOHUMAaHUE SYMOLMOHAJIBHOI'O BO3ACUCTBUS KUBOU IPUPOBI U €€ LEHHOCTH;

TFOTOBHOCTH K CAMOBBIPAXKEHHIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMIJIEHHE NIPOSIBIIATH KA4ECTBA TBOPUECKOM JINYHOCTH;

5) puznueckoro BocnuTaHus, GopMHPOBAHMA KYJbTYPHI 310POBbSI M SMOIIMOHATBHOIO 0J1arOIOJIYYHS:

NOHUMaHUE M pealu3auus 370pOBOro M 0e30macHoro obpasza KHU3HHM (370pOBOE NMUTAHHE, COOJIOACHHWE TMTHCHMYECKUX IMPaBHJI U HOPM,
cOaaHCUPOBaHHBIN PEKUM 3aHATUI U OTAbIXA, PEeryJsipHas (U3NUECKasi aKTUBHOCTD), OEpEXHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOI'O OTHOUICHHUS K
COOCTBEHHOMY (PM3MUECKOMY M IICUXUYECKOMY 3/I0POBBIO;

NOHUMAaHHE IIEHHOCTHU MPaBWJI MHIUBHUyaJbHOTO M KOJUIEKTUBHOTO 0E30I11aCHOTO MOBEACHUS B CUTYalUAX, YTPOXKAIOLINX 310POBBIO U KU3HU
JIIOMICH;

0CO3HAHME MOCJIEICTBUIA U HETIPUATHS BPEIHBIX MIPUBBIYEK (YIIOTPEOICHUS AIKOT0JIsL, HAPKOTHKOB, KypEHHS);

6) TPy10BOT0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAaHUE LIEHHOCTH MacTepCTBa, TPYA0JI00ue;

TOTOBHOCTh K aKTHBHOH JESATEIBHOCTH TEXHOJOTMUECKOW M COLMAIBbHOM HANpaBICHHOCTH, CHOCOOHOCTh MHUIMHPOBATH, IJIAHUPOBATH U
CaMOCTOSITENILHO BBIIIOJIHATD TaKyl0 A€ATEIbHOCTD;

UHTEpPEC K pAa3IMYHbIM cdepamM NpoPecCHOHATBHON AEATENbHOCTH, YMEHHE COBEpIIAaTh OCO3HAHHBIM BBHIOOp Oyaymell mpodeccun u



peanu30BbIBaTh COOCTBEHHbIC KU3HEHHBIE IIIaHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHMIO HA MPOTSHKEHUN BCEH KU3HH;

7) 3K0JIOrH4YeCKOro BOCIIMTAHUS:

HKOJIOTHYECKH 11eTIeCO00pa3HOe OTHOIIEHUE K IPUPOJIE KaK HCTOUHUKY KU3HHU Ha 3eMile, OCHOBE €€ CyIeCTBOBAHUS;

MIOBBIIIIEHUE YPOBHS 3KOJOTMYECKON KYJIBTYpPbI: IPUOOPETEHUE OMbITA TNIAHMPOBAHUS MIOCTYIIKOB U OIIEHKH MX BO3MOXKHBIX ITOCIEACTBUHN IS
OKpY>KarollIeu Cpenbl;

0CO3HAHME TTI00AIILHOTO XapaKTepa 3KOJIOIMYECKUX MPoOIeM U IMyTel UX PeLIeHHUs;

CHOCOOHOCTH MCIIOJIB30BATh MPHOOpETaeMble MPH U3YYEHUU OMOJIOTHH 3HAHUSA U YMEHHUS IIPH PEILIEHUH MTPOOJIeM, CBI3aHHBIX C pAl[HOHAIBHBIM
IIPUPOIOTIONIB30BaHUEM (COOIIOIEHUE MPABUJI MOBEACHUS B MPUPOJE, HANPABICHHBIX HA COXPAaHEHUWE PAaBHOBECHUS B SKOCHCTEMax, OXpaHy BHJIOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HENPHUATHE JEHCTBHM, NPUHOCAIIMX BpeA OKpYXKaoLIe NPUPOIHON cpene, yMEHHE NPOTHO3MPOBATH HEOIAronpHusTHBIC
HKOJIOTHYECKHUE TTOCIICACTBUS NPEANPUHIUMAEMBIX JICHCTBUI U MPEeIOTBpAILATh UX;

HAJIMYHUE PA3BUTOTO HKOJOTHUECKOTO MBILIUICHUS, SIKOJOTHYECKON KyJIbTYphl, ONbITA JEATEIBHOCTH YKOJIOTHYECKON HAIpPaBICHHOCTH, YMEHHUS
PYKOBOJICTBOBATHCSl MU B TIO3HABATEJIbHOW, KOMMYHUKATUBHONW M COLMAIBHON MPAaKTHKE, TOTOBHOCTH K YYacTHUIO B MPAKTUYECKON NESATEIBLHOCTH
HKOJIOTUYECKOM HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHHUS:

c(OpPMHPOBAHHOCTh MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU M OOIIECTBEHHOH MPAKTUKH, OCHOBAHHOIO
Ha JTMaJIore KyJbTyp, CIOCOOCTBYIOLIETO OCO3HAHHIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEpILIEHCTBOBAHUE A3BIKOBOW M YUTATEIBCKOM KYJIbTYPbI KaK CPEICTBA B3aUMOJICHCTBUS MEXIY JIIOJIbMHU U IO3HAHUS MHPA;

NOHUMaHHe crenu(uky OUOJOTMM KaK HAayKd, OCO3HaHUS €€ poilu B (OPMHPOBAHHMU DPALMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU
LIEJIOCTHOTO MPEJCTAaBICHUS 00 OKpY’KarollleM MHUpE KaK O €IUHCTBE MPUPO/bI, YEJIOBEKAa U OOILIECTBA, B MO3HAHUM IMPUPOAHBIX 3aKOHOMEPHOCTEH U
peleHn: mpodaeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexIEHHOCTh B 3HAUUMOCTH OHMOJOTMH ISl COBPEMEHHOM IMBHIM3ALMKM: OOECIEeYeHHs HOBOTO YPOBHS DPa3BUTHS MEIUIIMHBI, CO3JaHHE
NEPCIEKTUBHBIX OMOTEXHOJIOTUH, CHOCOOHBIX pEILIaTh PECypCHble MPOOIEMbl Pa3BUTUS YEJIOBEUECTBA, MOMCKA IyTeHl BhIXOJa M3 II00AJIBHBIX
HKOJIOTHUECKUX MpodjeM U obecledyeHus: Imepexoja K YCTOHUMBOMY pa3BUTHIO, PAlMOHAIBHOMY HCIOJNB30BAaHUIO TNPHPOJIHBIX PECYpPCOB U
(OopMHPOBAHUIO HOBBIX CTAHJAPTOB KHU3HH;

3aMHTEPECOBAHHOCTD B MOJYYCHUH OMOJIOTUUECKUX 3HAHUM B IIEJSAX MOBBIMIECHHUS OOIIeH KYJIbTYpPbl, €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, KaK
COCTaBHOM YacTH (PYHKIIMOHAILHOU IT'PaMOTHOCTH 00ydaronmxcsi, (GopMupyeMoi npu u3y4eHuu OuoJIoruH;

NOHUMaHHE CYIIHOCTH METOJOB IO3HAHHs, UCIOJb3YEeMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJBb30BAaTh MOJTy4aeMble 3HAHHS IS
aHanM3a U OOBSCHEHMS SBJICHUNA OKPY>KAIOLIEr0 MUPA U MPOUCXOIAIINX B HEM M3MEHEHMH, YMEHHUE JIeJlaTh 00OCHOBAHHBIC 3aKIIOYCHUSI HA OCHOBE
Hay4HBIX ()aKTOB U UMEIOIUXCS JAHHBIX C LEJbIO MOMYyYSHHS JOCTOBEPHBIX BBIBOJIOB;



CHOCOOHOCTh CAMOCTOSITEIILHO MCII0JIb30BaTh OMOJIOTMUECKUE 3HAHUS IS pEIIEHUs IPOOJIEM B pealIbHBIX )KU3HEHHBIX CUTYAIHSX;

0CO3HaHME LIEHHOCTH HAYYHOH JeATEIIbHOCTH, TOTOBHOCTh OCYIIECTBIIATH MIPOEKTHYIO U UCCIIEOBATENIBCKYIO IS TEIbHOCTh HHIUBUIYAIbHO U
B TpYIIIIE;

TOTOBHOCTb U CHIOCOOHOCTH K HENPEPHIBHOMY O0pa30BaHHMIO M caMOOOpa30BaHUIO, K aKTUBHOMY IOJYYEHUIO HOBBIX 3HAHUN IO OMOJIOTHMHU B
COOTBETCTBHUH C )KM3HEHHBIMU MOTPEOHOCTSIMH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertamnpenMeTHble pe3yibTaThl OCBOCHUS Y4eOHOro mpeaMera «bBHOJOTHsS» BKIIOYAIOT: 3HAYMMblE Ui (OPMHUPOBAHUS MHUPOBO33PEHUS
o0yyaroImuxcs MeKAUCUUIUIMHAPHBIE (MEXIIPEIMETHbIC) O0IEHAYYHbIE TIOHATHS, OTPAXKAIOIIUE LEIOCTHOCTh HAYYHOW KapTUHBI MHUpa U cHeluduky
METOZIOB IIO3HAHUS, UCIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (BEIECTBO, SHEPrus, SABJICHHUE, MPOLECC, CUCTEMa, HAyUHBIH (DaKT, MPUHLIUI, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIIEOBaHUE, HAONIOJCHHE, W3MEpPEHHE, HKCIEPUMEHT U Jpyrue); YHUBEpcalbHble Yy4yeOHbIe NeHCTBUSA
(mo3HaBaTenbHbIE, KOMMYHUKATHBHBIC, DETYJSATHBHBIE), obOecnednBaronie (opMHUpOBaHHE (QYHKUMOHAIBHON TIPaMOTHOCTH U  COLHUAIBHOU
KOMIIETEHIIMM OOYYaIOIIMXCsl; CIIOCOOHOCTh OOYYaIOUIMXCSl HCIOJB30BaTh OCBOEHHBIC MEXKIMCLUUIUIMHAPHBIC, MHPOBO33PEHYECKHE 3HAHHUS U
YHUBEpCaJIbHbIC YUeOHbIC IEHCTBHS B IO3HABATEILHOM U COLMAIbHON IPAKTHKE.

B pesynbrate n3ydyeHuss OMONOTMH Ha YpPOBHE CpeaHero obmiero obpaszoBaHus y oOyuaromierocs OyayT chOpMHUpPOBaHBI MO3HABATEIIbHBIC
YHUBEpCAJIbHbIC YUeOHBIC JCHCTBHS, KOMMYHUKATUBHBIC YHUBEpPCAIbHbIC yueOHbIE NEHCTBUSA, PEryIsATHBHBIC YHHBEPCAJIbHBIC YdeOHbIC JCHCTBUS,
COBMECTHAs JCATEIbHOCTb.

MertamnpenMeTHbIe pe3yIbTaThl OCBOSHUS IPOrpPaMMbl CPEAHEr0 00IIEro 00pa3oBaHusl JOKHBI OTPaKaTh:

OBJiajieHHe YHUBEPCAIBHBIMH YUeOHBIMH NO3HABATEIbHBIMHU AeCTBUSIMH:

1) 6a3oBble JIOTHYECKHUE [IeliCTBUS:

CaMOCTOSTENIBHO (DOPMYITUPOBATh U aKTYaIU3UPOBATH MPOOIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCTOJIb30BaTh IMPU OCBOCHUU 3HAHUM NPUEMBI JIOTHUECKOTO MBIILICHHUA (aHaJM3a, CHHTE3a, CPaBHEHUs, Kiaccu(UKauuu, 00O0OIeHUs),
PacKpbIBaTh CMBICI OMOJIOTUYECKHUX MOHATHH (BBIACTATH UX XapaKTEPHbIC IPU3HAKH, YCTAHABIUBATH CBSA3H C IPYTHUMHU HOHATHAMHM);

OTIpeNeNATh LEIH AEATEIbHOCTH, 3a]aBasi HapaMeTpbl U KPUTEPUU UX JOCTHXKEHHSI, COOTHOCUTH PE3YbTAThl IEATEILHOCTH C MMOCTABJICHHBIMU
LEJISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TOHATHSA 111 OObsICHEHUs (DAKTOB M ABICHUI KUBOM MPUPOJIBL;

CTPOUTH JIOTUYECKHE PACCYXACHUS (MHIYKTUBHBIC, JAEAYKTUBHBIC, IO AaHAJOTMM), BBIABIATH 3aKOHOMEPHOCTH U TPOTUBOpPEYUS B
paccMaTpUBaeMbIX ABICHHUX, (POPMYIMPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

IPUMEHSTh CXeMHO-MO/IEJIbHbIE CPEJICTBA JUIS IIPEJICTABIICHHS CYIIECTBEHHBIX CBA3EH M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX 00bEKTaX, a
TaKXe MPOTUBOPEUUIl pa3HOTO POAA, BBIABICHHBIX B PA3IMUYHBIX MHOOPMAIIMOHHBIX HCTOYHHUKAX;

pa3padaTbIBaTh IUIaH PELICHUs POOIEMbI ¢ YYETOM aHaIM3a UMEIOIIMUXCSI MaTepUANIbHBIX U HEMaTepHaIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTUBBHI B JCSITEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3yJILTATOB IIEJISIM, OLICHUBATh PUCKH MOCIIEACTBUMN 1EATEIIbHOCTH;



KOOPJMHHUPOBAThH U BBIIOIHATH Pa0OTy B YCIOBHSX PEalbHOT0, BUPTYaJbHOI'O 1 KOMOMHUPOBAHHOT'O B3aUMOICHCTBHUS;

pa3BUBATh KPEATMBHOE MBIIUICHUE NP PEILICHUH KU3HEHHBIX MPOOIEM.

2) 6a3oBbIe HCCIEA0BATENbCKHE IeliCTBUS:

BJIaJIETh HaBBIKAMH y4eOHO-HUCCIIEIOBATEIBCKOM U IPOSKTHOM J1eATeNbHOCTH, HAaBBIKAMU Pa3pelIeHus MpoosieM, ClIOCOOHOCTHIO U TOTOBHOCTBIO
K CAaMOCTOSITEJIbHOMY ITOMCKY METOIOB PELICHHUsI IPAKTUUYECKUX 3a/1a4, IPUMEHEHHUIO PA3IMYHBIX METO/I0B MIO3HAHMS,

UCITOJIb30BaTh PA3JIMYHbIE BUABI JAEATEIBHOCTU IO TOJTYYEHUIO HOBOI'O 3HAHHWS, €r0 MHTEpPHpeTaluy, NpeoOpa3oBaHUIO U NPHUMEHEHHUIO B
y4eOHBIX CUTYyallUsX, B TOM YHCJIE IPU CO3/IaHUH YUEOHBIX U COIMATIBHBIX IPOCKTOB;

(bopMHpOBATh HAYYHBIM THUI MBIIUICHHUS, BIAJAECTh HAYYHOH TEPMUHOJIOTHEH, KIFOUEBBIMUA MOHATHAMH U METO/1aMU;

CTaBHUTh U (POPMYJIMPOBATH COOCTBEHHBIE 33/1a4H B 00Pa30BaTEIIbHON ACATEIBHOCTH U )KU3HEHHBIX CUTYAIHIX;

BBISIBIISITh TIPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJIM3MPOBaTh 33/ady, BBIJBUTATh TUIOTE3y €€ pELIeHHs, HAXOIUTh apryMEHTHl IS
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHHIA, 33/1aBaTh MapaMeTPhl M KPUTCPUH PEILICHHS;

aHAJM3UPOBATh MOJYYCHHBIE B XOJI€ PELICHHUS 3a/1a4M Pe3yJIbTaThl, KpHTUYECKH OLIEHUBATh X JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX yCJIOBHSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLEHUBATh IPUOOPETEHHBIN OMBIT;

OCYILIECTBIISATH II€JICHANIPABIICHHBIH MOMCK NEPEHOCA CPEJCTB U CIIOCOOOB JIHCTBUS B MPO(ECCHOHANBHYIO Cpey;

YMETb EePEHOCUTH 3HAHUS B MIO3HABATEIBHYIO U MPAKTHUECKYIO 00JIaCTH )KU3HEACATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTell;

BBIJIBUT'aTh HOBBbIC WJCH, NMpEAjaraTh OpUTHHAJbHbBIC MOAXOAbI M PELICHHs, CTaBUTh MPOOJEMbl U 3a7ayH, JOIMYCKAIOIIUe aJbTePHATUBHBIC
pereHus.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBATHCSI B PA3MUYHBIX HMCTOUYHHMKAX HH(POpPManuM (TEKCTe y4yeOHOro MmocoOHsi, HAay4yHO-IOIMYJSPHON JIuTepaType, OHMOIOrHMYecKHX
CJIOBapSAX M CHPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax MaHHbBIX, B IHTepHETE), aHaIM3UpOBaTh UH(OPMAIMIO PA3TUYHBIX BUJOB M (OPM MPEICTABICHHUS,
KPUTHYECKH OIICHUBATh €€ JOCTOBEPHOCTh U HETIPOTUBOPEUNBOCTD;

(dbopMyIIMpOBaTh 3aMpPOCHl U TPUMEHATH pPA3IUYHBIE METOABl MPU TIOUCKE W OTOOpe Omojorudyeckoil WHGOpPMAIMU, HEOOXOIUMOU IS
BBINOJIHEHUS YUeOHBIX 33/]a4;

npuoOpeTaTh OIBIT HCHOJB30BAHUSA HH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTMH, COBEPILIEHCTBOBATH KYJIbTYPY AKTUBHOI'O
MCTIOJIb30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIBHO BBIOMPATh ONTUMANbHYIO (hOpMY MpeaCcTaBiIeHHUS OHONOrnyeckoi MH(OpManuu (CXeMbl, TpapuKH, JUArpaMMbl, TaOIULBI,
PUCYHKH U APYTOE);

UCIOJIb30BaTh HAyUYHBIN SI3bIK B KAUECTBE CPEJCTBA MpU paboTe ¢ OMOJOrHuecKoi MHPOpMaLueil: MpUMEHITh XUMUYECKHe, (PU3NUECKue U
MaTeMaTHYeCKUE 3HAKU U CUMBOJIBI, (POpMYIIbl, a00peBUaTypy, HOMEHKIATYPY, UCIOIb30BaTh U PEe0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA



HarjiIsaaHOCTH,

BJIaJICTh HAaBBIKAMM PACIIO3HABAHUS U 3aIUTH HH(OpMaIuy, HPOPMALIMOHHOM 6€301MacCHOCTH INYHOCTH.

OBiaieHHe YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU J1€HCTBUAMM:

1) oOmenne:

OCYILECTBIIATh KOMMYHHUKAIIMHM BO BceX c(epax >KU3HM, aKTUBHO yYacTBOBATh B JMAJIOre€ MJIM JUCKYCCHUU IO CYIIECTBY OOCYXKIaeMOW TeMbl
(YMGHI/IC 3aaBaTb BOIIPOCHI, BBICKA3bIBATh CYXKJACHUSA OTHOCUTCIILHO BBIIIOJIHCHHA Hpcajiar aeMoit 3ala4i, YUUTBIBATh UHTCPECHI U COIJIACOBAHHOCTDH
MO3ULMHI IPYTrUX yYaCTHUKOB AMAJIOra WIN AUCKYCCUN);

paciio3HaBaThb HeBep6aHLHBIC cpcacTBa OGH.ICHI/ISI, IMOHUMAThb 3HAUYCHUC COLHAJIBbHBIX 3HAKOB, IMPCANOCBUIOK BO3HHUKHOBCHUSA KOH(bJ]I/IKTHBIX
CUTYyalluid, yMETb CMATYaTh KOH(IUKTHI U BECTH IEPErOBOPHI;

BJIAZICTh pa3JIMUHbIMU CHOCO6aMI/I O6H.[€HI/I}I n BSaHMO,Z[efICTBI/ISI, IIOHUMATb HAMCPCHUA JPYTrUX JHO,Z[CI\/'I, MMPOSABJIATH YBAXUTCIILHOC OTHOIICHUC K
cobeceTHUKY U B KOppeKTHOH opme hopMyTupoBaTh CBOM BO3PAKEHHUS;

pa3BépHyTo " JIOTUYHO U3J1araTb CBOIO TOYKY 3pCHUS C UCIIOJIL30BAHUCM SA3BIKOBBIX CPCACTB.

2) coBMeCTHas 1esITeJIbHOCTD:

MIOHUMATh M UCIOJIb30BATh NMPEUMYILECTBA KOMAHTHON U MHIUBUIYaTbHONW pabOThI IPHU PELICHUH OMOJIOrHYecKor npodiieMbl, 000CHOBBIBATH
HE00X0IUMOCTh IPUMEHEHUS TPYIIOBBIX (POPM B3aUMOACHUCTBUS NPH PEILICHUH yueOHO 3a1auu;

BLI6I/IpaTL TCMATUKYy U MCTOAbl COBMCCTHBIX IIGfICTBPIfI C y‘-IéTOM 06H_[I/IX HHTCPCCOB U BO3MOXKHOCTEH KaXXJ0ro 4j€Ha KOJIJICKTHUBA,

MMPpUHHUMATh LECJIN COBMECTHOM ACATCIIbBHOCTH, OPIraHU30BbLIBATHL U KOOPANHUPOBATH I[CﬁCTBPI)I o eé JOCTHOKCHUIO: COCTABJIATH IIJIaH I[GﬁCTBHfI,
pacrpenenaTh poyid ¢ ya€TOM MHEHUI YYaCTHUKOB, 00CYKAaTh Pe3yIbTaThl COBMECTHOI paboThI;

OLIGHUBATh KAYECTBO CBOETO BKJIAIa M KaXI0T0 YYaCTHHKA KOMaH/Ibl B OOLIMIA pe3ysbTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

npeajiaratb HOBbBIC IPOCKTHI, OLICHUBATH UACU C ITO3ULIUHN HOBHU3HbI, OPUTMHAJIBHOCTH, Hpﬂ.KTPI‘-ICCKOfI 3HA4YUMOCTH,

OCYHICCTBJIATH HO3UTUBHOC CTPATCTUYCCKOC IMOBCACHHUC B Pa3JIMYHBIX CUTyallUAX, TIPOABJIATH TBOPYCCTBO U B006pa)K€HI/Ie, 6LITB
HWHUIIMATUBHBIM.

OBialeHUe YHHBEPCAJbHBIMH PEryJsiTHBHBIMU J1€CTBUAMM:

1) camoopranusanus:

HUCIIOJIB30BAaTh 6I/IOHOFI/I‘-ICCKI/IG 3HaHUA AJI9 BBIABICHUA np06neM " UX PCIICHHUA B )KU3HCHHBIX U y‘ICGHBIX CUTYyalUsIX;

BLI6I/IpaTL Ha OCHOBC 6I/IOJIOFI/I‘-IGCKI/IX 3HAHUM HCJICBBIC U CMBICIIOBBIC YCTAHOBKHU B CBOHX ILeI‘/JICTBI/IHX " IOCTYIIKAaX IO OTHOIICHHUIO K JKUBOM
IIPUPOJIE, CBOEMY 3[J0POBBIO U 37J0POBbIO OKPYKAIOIIHKX;

CaMOCTOATCIIbHO OCYHICCTBIIATH IMO3HABATCIIBHYIO NCATCIIBHOCTDH, BBISBJIIATDH HpO6JICMBI, CTaBUTb U (I)OpMy.HI/IpOBaTL CO6CTB€HHLI€ 3aa41u B
OGp%OBaTeHLHOﬁ ACATCIIbHOCTHU U ) KU3HCHHBIX CUTYALIUAX,

CaMOCTOSITEJIBHO COCTABJISATh IUIAH PEIICHUS MPOOJIEMBI ¢ YIETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANIOUYTCHUH;

JAaBaTb OUCHKY HOBBIM CUTYAllUSAM;



paciupsaTh paMKH y9eOHOTO MPeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUN;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OLICHUBATh MIPUOOPETEHHBIN OIBIT;

crocoOCTBOBaTh (HOPMHUPOBAHUIO W TIPOSIBICHUIO IIUPOKOM SPYAMLMH B pa3HBIX OOJACTSIX 3HAHHWM, MOCTOSHHO IIOBBIIIATH CBOU
00pa3zoBaTeNbHBIN U KyJIbTypHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYAaIUsIM, BHOCUTh KOPPEKTHUBBI B I€SITEIbBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJIQ/ICTh HAaBBIKAMH IMO3HABATEIbHOU peliekcHr Kak OCO3HAHUS COBEPIIACMBIX NEHCTBUI M MBICTUTEIBHBIX MPOIECCOB, UX PE3YyJIbTaTOB U
OCHOBAHHUH, UCIIOJIB30BATh IPUEMBI Pe(ICKCHH I OLIEHKU CUTYyalllu, BBIOOPa BEPHOTO PEILICHMS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELIEHHUS 10 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHATIU3€ PE3YIbTATOB JIESITEIbHOCTH;

3) npuHATHE ce0s M APYTUX:

MPUHUMATH Ce0sl, MOHNUMAsi CBOU HEJOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHATIU3€E PE3YIbTATOB JIESITEIbHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OIMIUOKU;

pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP C IMO3UIMH JPYTroro YeaoBeKa.

HPEIMETHBIE PE3YJIbTATHI

[IpenmeTHbIe pe3yabTaThl OCBOCHHUS COJIepKaHHs yueOHoro npeamera «buonorus» Ha yriyOJaEéHHOM YpOBHE OPHEHTHPOBAHBI HA 00eCTIeUeHHE
npodunsHOro 00y4eHus oOydaromuxcs Ouonoruu. OHU BKIIIOYAIOT: crienuduueckue A OMONIOTHH HAay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI JCHCTBHIA
[0 OCBOCHHUIO, MHTEPIIPETAUU U MPEOOPa30BAHUIO 3HAHMIA, BUABI JEATEIHHOCTH IO MOJTYYCHHIO HOBBIX 3HAHUN M MX NMPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX, a TAKXKE B peaTbHBIX )KU3HEHHBIX CUTyanusx. [IpeiMeTHbIe pe3ynbTaThl MPEACTABICHBI MO TOJIaM U3yYCHUSI.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOTro npenmeta «buonorus» B 10 kjiacce JOKHBI OTPaKaTh:

c(OpPMHPOBAHHOCTh 3HAHWH O MECTE€ M POJM OMOJIOTUM B CHUCTEME €CTECTBEHHBIX HayK, B (DOPMUPOBAHMU €CTECTBEHHO-HAyUYHOW KapTHUHBI
MHUpa, B MIO3HAHWU 3aKOHOB MPHUPOJIBI M PEIICHUH MPOOJIEM PallMOHAIBLHOTO MPUPOAOIOIB30BaHUS, O BKJIAI€ POCCUHCKUX U 3apYOCKHBIX YUEHBIX B
pa3BUTHE OMOJIOTHUH;

BJIaJICHHE CUCTEMOM OMOJIOTMYECKUX 3HAHUH, KOTOpasi BKJIIOYAET: OCHOBOIOJATAIONINE OMOJIIOTHYECKHE TEPMHUHBI U TOHATHS (’KU3Hb, KIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETyJIALUs, CAMOBOCIIPOM3BEACHUE, HACIECTBEHHOCTh, H3MEHUYUBOCTh, POCT U Pa3BUTHUE), OMOIOTHYECKHE
teopuu (knerouynas reopust T. [lIBanna, M. lIneiinena, P. BupxoBa, XxpoMocoMHas Teopust HaciencTBeHHocTH T. Moprana), yuenus (H. . BaBuiiosa
— 0 IEHTpax MHOrooOpa3usi U MPOUCXOXKICHUSA KYJIbTYPHBIX pacTeHHil), 3aKOHBI (€IUHOOOpPa3Hs MOTOMKOB IEPBOIO IMOKOJECHHS, paCIlCIUICHUS,
YHCTOTHI TAMET, HE3aBUCUMOTO0 HacienoBaHus . MeHzens, roMOJOTHYECKUX PSJIOB B HAcJIeACTBeHHOUN n3mMenunBocTr H. V. BaBuioBa), mpUHIUIIEL
(KOMILIIEMEHTAapPHOCTH);



BJIaJICHME OCHOBHBIMH METOJaMHM HAay4HOTO IO3HAHHs, HCIOJb3yeMbIX B OHOJOTMUECKUX MCCIEJOBAHUAX JKUBBIX OOBEKTOB (ONMHCAHHE,
U3MepeHue, HabI0ACHNE, SKCIIEPUMEHT);

YMEHHUE BBIJICNATh CYLIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK IMPOKAPHUOT U IYKAPHOT, OJAHOKIETOUYHBIX ¥ MHOTOKJIETOYHBIX OpPraHU3MOB, B
TOM 4Hcie OaKTepHii, rpuOOB, paCTCHUH, JKUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB M CUCTEM OPTraHOB PACTEHHIA, )KUBOTHBIX, YEJIOBEKA, IPOLIECCOB
KU3HEIEATEIIbHOCTH, MPOTEKAIOIIMX B OPraHU3MaX PacTEHH, KMBOTHBIX U YEJIOBEKa, OMOJIOTMYECKUX MPOLIECCOB: 0OMeHa BelecTB (MeTaboau3M),
IpeBpaIleHHs] YHEPTUHU, OPOXKEHHsI, aBTOTPOPHOTO0 U reTepoTpoHOro TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meii03a, raMeToreHesa,
SMOpHOreHe3a, MocTIMOPHOHAIBHOTO PAa3BUTHS, PA3MHOXKEHUS, MHIUBUAYAJILHOTO PA3BUTHS OpraHum3Ma (OHTOreHe3a), B3aMMOJCHCTBHS TEHOB,
reTepo3nca, HCKyCCTBEHHOI0 0TO0pa;

YMEHHE YCTaHaBIMBATh B3aUMOCBS3H MEXJy OPraHOMAAaMHU KJIETKH U UX (PYHKIUSAMH, CTPOCHHEM KJIETOK Pa3HbIX TKAaHEH M UX (YHKUHUSAMH,
MEX]y OpraHaMy U CUCTEMaMH OPTraHOB Y PACTEHHIA, )KUBOTHBIX M YEJIOBEKA U UX (QYHKIMSIMU, MEXIY CUCTEMAaMU OPraHOB M X (QDYHKIMSIMHU, MEXTY
JTarnaMyd OOMEHa BEIIECTB, JTallaMy KJIETOYHOTO IMKJIA M KM3HEHHBIX IMKJIOB OPraHW3MOB, 3TallaMH SMOPHMOHAIBHOTO Pa3BUTHUS, TEHOTUIIOM HU
¢denotunom, GpeHoTunoM u GaxkTopamu cpeabl OOUTaHUS;

YMEHHUE BBISBIATH OTIUYUTENIbHBIC IPU3HAKY )KUBBIX CHCTEM, B TOM YHCJI€ PACTEHHH, )KUBOTHBIX U UEJIOBEKA,;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIIUE AapryMEHTbI, OHOJOTMYECKYI0 TEPMHMHOJIOTMIO M CHMBOJMKY Ul JOKa3aTelIbCTBAa POJCTBA
OpPTraHU3MOB Pa3HBIX CUCTEMAaTHUYECKUX IPYIIIL;

YMEHHE pelIaTth OMOJIOTHYECKUE 3aJ1aui, BBISBIATH MPUYMHHO-CIECICTBEHHBIE CBA3M MEXIy MCCIEAYEMBbIMU OMOJIOTMYECKUMHU MPOLECCaMH U
SIBJICHUSIMH, JI€1aTh BBIBOJBI M IPOTHO3bI HA OCHOBAHUH IMOJyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIOTHATH Ja00paTOpHbIE U MPaKTHYECKUEe paboThl, COOII0AATH MpaBMIIa IpU padboTe ¢ yueOHBIM U JAOOPATOPHBIM 000PYIOBaHUEM;

YMEHHE BBIABUIaTh THIIOTE3bl, IMPOBEPSITh HX O3KCIEPHUMEHTAIBHBIMU CpEACTBAMH, (OpPMYIHpYs Lelb HCCIeNIOBaHUSA, AHAIM3HPOBATH
MIOJIyYCHHBIE PE3YJIbTAThI U JIEJIaTh BHIBOJIBI,

YMEHHE Y4acTBOBATh B y4eOHO-HCCIIEI0BATEIbCKONH paboTe 1Mo OMOJIOTUH, SKOJIOTUN U METUIMHE, IPOBOAUMON Ha 0a3e HIKOJbHBIX HAaYYHBIX
00I1IeCTB, U MyOJIMYHO MPEICTABIAT OTYYESHHBIEC PE3YJIbTAaThl HA YUEHUUECKUX KOH(PEPEHIIHSIX;

YMEHHE OLIEHUBATh STHUECKUE aCMEKThl COBPEMEHHBIX HCCIICZOBAaHUI B 00JAaCTH OMOJOIMHM M MEIUIMHBI (KIIOHMPOBAaHUE, HCKYCCTBEHHOE
OILJIOZI0TBOPEHHE, HANIPABJIEHHOE U3MEHEHUE T'€HOMA M CO3/1aHUE TPAHCTCHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISITh OCO3HAHHBIN BBIOOp Oymymiel npodeccuoHaIbHON ACSITeNbHOCTH B 001acTU OMOJIOTUH, MEAHMIIMHBI, OMOTEXHOJIOTHH,
BETEpUHAPUH, CEIBCKOTO XO3s5CTBA, MUILEBOM MPOMBINUIEHHOCTH, YINIyOJIsATh MO3HABaTEIbHBIA MHTEpEC, HANpPABICHHbIM HAa OCO3HAHHBIA BHIOOP

COOTBETCTBYIOIIEH MNpodeccud M TPOJOJDKCHHE OHOJOTMYECKOro O0pa3oBaHMs B OpraHU3alMsX CPEIHEr0 MPOPECCHOHATBHOIO U BBICIICTO
oOpa3oBaHHUsI.



TemaTnyeckoe nIaHMPOBaHUE

Ne N3yuaeMsblil pa3zgen, TeMa ypoka Konuuectso | S0P
ypokKa 4acoB
Pasnea 1. buosorns kak Hayka 1
1 buonorus B cucreme Hayk 1 bubnmoreka HOK
https://m.edsoo.ru/863e6122https://m.ed
500.ru/863¢632a
Pasnea 2. ’)KuBble cHCTEMBbI H MX H3yYeHHE 2
2 JKuBble cHCTEMBI M X CBOWCTBA ! bubnnorexa HOK
https://m.edsoo0.ru/863e6564
3 YpoBHEBas OpraHu3anus KUBbIX CUCTEM 1
Pasnea 3. buosnorus kjieTrku 2
4 HcTopus oTKpbITHSI U M3ydeHHUs KieTKH. KneTouHnas Teopust 1
5 Metoabl MONIEKYISIPHOM U KIeTouHOM O6uosoruu. Ilpaktuyeckas padora «M3ydenue | 1
METOJI0B KJIETOYHOMU o6uosiorun (xpomarorpadus, anexTpodopes,
muddepennmanbaoe nenTpudyrupoanue, IIIP)»
Pasnea 4. XumMnueckasi OpraHu3anms KJIeTKH 10
6 XHUMHUYECKUN COCTAB KIIETKH ! bubsmoreka HOK
https://m.edsoo.ru/863e674¢
7 MuHepasibHbIE BEIIECTBA KJICTKH, UX OMOJIOTHMYECKas poiib
8 Opranuyeckue BelecTBa KiIeTku — Oenku. JlabopatopHas pabora «OOHapyxkeHue bubnmoreka HOK
0EJIKOB C IOMOIIBIO KAUECTBEHHBIX PEAKIIUN https://m.edsoo0.ru/863e6b72
9 CoiicTBa, Knaccudukanys u GyHKIUU OEIKOB 1
10 Oprannueckue BEeUIeCTBA KJIETKH — YTII€BObI 1
11 Oprannueckue BeNIeCTBa KJIETKH — JIUIH]IbI 1
12 HyxneunoBeie kucnotel. JJHK u PHK. JlaGopatopnas pabora «WccnemoBanue | 1 bubnuoreka HOK
HYKJICMHOBBIX KUCJIOT, BBIACICHHBIX U3 KIIETOK Pa3JIUYHbIX OPraHU3MOB) https://m.edsoo.ru/863e6d5¢c
13 1 bubnmoreka OK
Crpoenue u pynkuun ATO. [pyrue nykneosuarpudocdars (HTD) hitps://m.cdsoo.ru/863¢6b72 s
14 Cexsenuposanue JJHK. MeTopl FeHOMUKH, TPAHCKPUIITOMMKH, IPOTEOMUKHU 1
15 MeTobl CTPYKTYpHOU OHOJIOTUH 1
Pasnea 5. Crpoenue 1 QyHKIIMH KJIETOK 8
16 Tune! kierok. [IpokapuoTnueckas KieTka 1
17 Crpoenue sykapuoThueckoi kietku. ITpakruyeckas pabora «M3ydenue cBOHCTB | 1 bubimoreka [HOK




KJICTOYHOM MeMOpaHb»

https://m.edsoo.ru/863e6ff0https://m.eds

00.1u/863e716¢
18 IToBEepXHOCTHBIN annapar KIeTKU 1
19 OnnomeMOpanuble opraHoujsl kineTku. Ilpakruyeckas pabota «M3ydenue | 1
JBUYKEHMSI LIUTOIJIA3MbI B PACTUTENIbHBIX KIETKAX»
20 [TomyaBTOHOMHBIE OpPraHOMIbI KJIETKH: MUTOXOHAPHUM, miactuisl. JlaGoparopHnas | 1
pabota «MccnenoBaHue miazMosn3a U Aenaa3MoiIn3a B pACTUTENIbHBIX KIETKAX»
21 HememOpaHHbIe OpraHOU bl KIETKU 1
22 Crpoenue u QpyHKIMH sapa 1
23 CpaBHUTENbHAS XapaKTEpUCTHKAa KIETOK dykapuor. JlaGoparopnas pabota
«M3yueHue cTpoeHUs KJIETOK pa3JIM4YHbIX OPraHU3MOBY
Pa3nesn 6. O0OMeH BeliecTB U NpeBpallieHue JHEPIUHU B KJIeTKe 9
24 AccuMHISIIMS M JUCCUMIIIALUS — JIBE CTOPOHBI Meraboiu3ma. Tumbsl obmeHa | 1
BemectB. JlaGoparopnass pabora «l3yueHne KaTaqUTUYECKOH AKTUBHOCTH buGnnorexa HOK
https://m.edsoo.ru/863e7aae
(dbepMeHTOB (Ha mpuMepe aMuiIa3bl WK KaTajlasbl)y
25 @depMEeHTAaTUBHBIN XapakTep peakiuil KIEeTOYHOro merabonusma. JlaboparopHas | 1 EubmoTexa [TOK
pabora «M3yueHne (epMEHTATMBHOTO pACIICIUICHUS MEPOKCHIAa BOJOpOAa B hitps://m.cdsoo.ru/863¢766¢
PACTUTEIBHBIX U JKUBOTHBIX KJIETKaX»
26 benku-akTuBaTOpH! U OCIKU-UHTUOUTOPEI
27 ABTOTpO(HBIN THII 0OMEHa BELIECTB
28 DOTOCHHTES bubnuoreka HOK
https://m.edsoo.ru/863e7¢c98
29 Xemocunte3. Jlabopatopnas pabora «CpaBHeHue mnpoueccoB (ortocunresa u | 1 bubnmnoreka HOK
XEMOCHHTE3a» https://m.edsoo.ru/863e7c98
30 AnaspoOHble opranu3Mbl. Buael Opoxenus. Jlabopatopnas paborta «CpaBHenue | 1
MIPOLIECCOB OPOKEHUS M IBIXAHUS
31 AdpoOHBIe OpraHu3Mbl. JTalbl JHEPreTHYECKOro 0OMeHa 1
32 Oueprust MeMOpaHHOro rpaaueHta npoToHoB. Cunrte3 AT®: pabora mporoHHOil | 1
AT®-cuHTeTasbl
Paszpnen 7. HacaeacreeHHasi HHPOPMAaLHMA M peajiu3anus ee B KJIeTKe 9
33 Peakiuu MaTpu4HOro CHHTE3a 1
34 Tpanckpunims — marpuusbii cuare3 PHK 1
35 1 bubnuoreka 1HOK

Tpancnsuus u e€ sTarbl

https://m.edsoo.ru/863e796¢




36 KoaupoBanue amuHokucaoT. Posb pubocom B GnocuHTe3e Oeka 1
37 Opranu3zanus reHoMa y IpOKapuoT U 3YKapuoT 1
38 MouekyJIIpHbIE MEXAHU3MBbI SKCIIPECCUU T€HOB Y DYKapUOT 1
39 Bupycesl — BHeksIeTOUHbIE (DOPMBI KU3HU U oOnuratHele napasuthl. [IpakTuueckas | 1 bubnmnoreka HOK
pabota «Co3ianue MOJENH BUPYCa» https://m.edsoo.ru/863e7540
40 BupycHurie 3a001eBaHNs Y€I0BEKa, )KUBOTHBIX, PACTCHUN 1
41 HaHoTexHoJ0rHH B OMOJIOTHH M MEAULIMHE 1
Pasnea 8. 7JKnzHeHHBIH HUKJ KICTKH 6
42 JKu3HeHHBIA UK KIETKU 1
43 Matpuunsiii cunres JHK 1
44 Xpomocombl. JlaGopatopHass pabota «M3ydeHune XpoMOCOM Ha TOTOBBIX | 1
MHUKpoIpenaparax»
45 Jlenenue KJIeTKu — MHUTO3
46 Tuner xnerok. Kapuokunes u muroxunes. Jlabopatopnas pabora «Habmromenue
MHUTO32 B KJIETKaX KOHYMKA KOPEIIKa JiyKa (Ha TOTOBBIX MUKPOIIpEnaparax )y
47 Perynsinus >KU3HEHHOTO LIMKJIA KJIETOK 1
Pasnea 9. Crpoenue u GyHKIIMM OPraHU3MOB 17
48 Opranusm Kak eIMHOE LIEJI0e 1
49 Txanu pacrenwmii. JJaboparopHas pabota «/3ydeHue TKaHeld pacTeHUI 1
50 Tkanu >KUBOTHBIX U uesnoBeka. JlaGopartopnas pabora «M3yuyenue TkaHeil | 1
KUBOTHBIX»
51 Opransbl. Cucremsl opranos. Jlaboparopnas padota «/3yueHune opranoB IIBETKOBOTO | 1
pacTeHus»
52 Omnopa Tesa OpraHu3MoB 1
53 JIBM>KEHHE OpraHu3MOB 1
54 IIuranue opraHu3MoB 1
55 [IuTanue MO3BOHOYHBIX KUBOTHBIX. [InIieBapuTenbpHas CUCTEMa YEJI0BEKa 1
56 JIpIXaHue OpraHu3MoB 1
57 JIpIxaHue 1MO03BOHOYHBIX JKMBOTHBIX U YEJIOBEKA 1
58 TpaHcnopT BEMIECTB y OPraHU3MOB 1
59 KpoBeHocHas cucrema no3BOHOYHBIX dKUBOTHBIX U YEJIOBEKA 1
60 Belienenue y opranu3smMoB 1
61 3amura y OpraHu3MoB 1




62 MMMyHHas cucTema 4eoBeKa 1
63 Pa3apakuMOCTh U peryJisinus y OpraHu3MoB 1
64 I'ymopaJsibHasi peryJisiiys 1 S3HI0OKpUHHAsL CUCTEMA JKUBOTHBIX U YEJIOBEKa 1
Pasnea 10. PasmMHoKeHHe U pa3BUTHE OPraHU3MOB 8
65 1 bubnuoreka 1HOK
@OopMBI pa3sMHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6https:/m.ed
s00.ru/863e831e
66 [Tosi0BOE pa3zMHOKEHHE
67 Meiios bubnuoreka HOK
https://m.edsoo.ru/863¢e7f4a
68 I'ameTorene3. OOpa3oBaHue M pa3BUTHE IOJOBBIX KiIeToK. Jlaboparopnas pabora | 1 bubimoreka HOK
«HM3yuenue cTpoeHus OJIOBBIX KIETOK Ha TOTOBBIX MUKPOIIpENapaTax» https://m.edsoo.ru/863e81b6
69 WNuauBuyanbHOE pa3BUTHE OPraHU3MOB — OHTOTCHE3 1
70 3akiaJika OpraHoB U TKaHE! U3 3apOJIbIIIEBbIX JUCTKOB 1
71 Poct u pasButue >xuBoTHBIX. JlabopatopHas pabora «BblsiBIeHHE NPU3HAKOB
CXOJCTBA 3apO/bIIIEH I03BOHOYHBIX JKUBOTHBIX»
72 PasmHoxenne u passurue pacteHuil. Jlaboparopnas pabora «CtpoeHue opraHos | 1
Pa3MHO>KEHHUs BBICIIUX PaCTEHUI»
Pasnen 11. I'eHetnka — Hayka O HACJIeJACTBEHHOCTH W W3MEHYHUBOCTH | 2
OPraHu3MoB
73 HcTopusi CTaHOBIEHUS M pa3BUTHs TEHETUKH KaK HAyKH
74 OcHOBHbBIC TIOHATHS U CUMBOJIBI reHeTUKU. JlabopaTopHas pabdora «Jpo3oduna kak
00BEKT FeHETUUECKUX UCCIICIOBAHUID)
Pasnes 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH 10
75 3aKOHOMEPHOCTH HACJIEJJOBaHUS NPU3HAKOB. MoHOruOpugHOE CKpemuBaHue. | 1 EubmoTexa [TOK
HpaKTH‘-IeCIiaH pabora "M3y4yeHue pe3ynbTaTOB MOHOTMOPHUIHOTO CKPEUIMBAHUS Y hits://m.eds00.ru/863e86£2
apo30¢uisl
76 [{uTonornyeckre OCHOBBI MOHOTHOPHIHOTO CKPEIIUBAHMS ! bubsmoreka HOK
https://m.edsoo.ru/863e8878
77 AHanuzupytoulee ckpemuaiue. Henonnoe noMmuHupoBanue
78 Jurnbpunnoe ckpemmBanue. Ilpaktuueckas pabota «M3ydeHue pe3ynbTaToB bubnmoreka HOK
JUTHOPUIHOTO CKPELIMBAHMS Y IPO30(PHIIBD» https://m.edsoo.ru/863e89a4
79 L{uTOoNnOrnyecKkre OCHOBBI AUTHOPHIHOTO CKPELMBAHMS 1
80 CuenieHHOE HacJIeI0BaHNEe MPU3HAKOB 1 bubnnoreka HOK




https://m.edso00.ru/863e8c60

81 XpoMOCOMHAs TEOpUS HACIEACTBEHHOCTH

82 bubnmoreka OK
T'enerika nona https://m.edsoo.ru/863e8c60 B

83 I'eHOTHI KaK LIEJIOCTHAsI CUCTEMA 1

84 I'eHeT4EeCKUI KOHTPOJIb Pa3BUTHS PACTEHUM, )KUBOTHBIX U YEJIOBEKA ! bubnnorexa HOK

’ https://m.edsoo.ru/863e8d78

Pasnea 13. 3aK0oHOMEpPHOCTH H3MEHYHBOCTH 6

85 M3MeHYnBOCTh IPU3HAKOB. BUabl H3MEHUMBOCTH 1

86 MonudukanronHasi ”3MEHYHBOCTh 1

87 Bapuaumonnslii psng W BapuanMoHHas — KpuBas. JlaGoparopnas — paGora | 1
«HccnenoBanue 3akOHOMEpHOCTEN MOAM(UKATMOHHONW U3MEeHYMBOCTH. [locTpoenune
BAPUALIMOHHOTIO Psiia U BAPUALIMOHHON KPUBOW»

88 I"'enotunuyeckas n3MeHYnBoCcTh. KoMOMHATHBHAS M3MEHYMBOCTh 1

89 MyranuonHas u3MeH4nBoOCTh. [IpakTuueckas padora «Mytanuu y aposzodwuisl (Ha | 1 bubnuoreka HOK
TOTOBBIX MUKPONPENapaTax)» https://m.edsoo.ru/863e8efe

90 3aKOHOMEPHOCTH MYTAllMOHHOT'O Ipoliecca. DNMUI€HETHKA U SIIUT€HOMUKA 1
Pa3nea 14. I'eHeTnKa YesioBeKa 3

91 I'enetnka yenoseka. [Ipaktuyeckas padora «CocTaBiieHHE U aHAJIN3 POJIOCIOBHOI» | 1

92 Meroasl MEIUIIMHCKOW TEHETUKH 1

93 3HaueHUEe MEIUIMHCKOM TI'€HETUKHM B NPEIOTBPAIICHUU W JIEUEHUM IE€HETHYEeCKuX | 1
3a00JIeBaHUI YeJI0BeKa
Pa3zpnen 15. Cesekniusi oprann3mon 4

94 OcHoBHbIe TIOHATUS cenekuuu. JlabGopatopHas pabota «M3yuenue copros | 1
KyJbTYPHBIX PACTEHUH U IOPOJI AOMAIIHUX )KMBOTHBIX»

95 MeTtoapl ceneKkIMoHHOM paboThl. JlabopatopHas paborta «M3yduenue wmetTonoB | 1 bubnuoreka HOK
CEJIEKI[UU PACTEHUI» https://m.edsoo.ru/863e9214

96 JIOCTIXKEHHSI CETIeKIIMHM PAacTeHU W KHUBOTHBIX. [IpakTHueckas pabora «IIpusuBka | 1 bubnmoreka HOK
pacTeHun» https://m.edsoo.ru/863e9214

97 CoxpaHeHue, H3y4eHHE U UCIOIb30BAaHUE TEHETUUECKUX PECYPCOB 1
Pa3nes 16. BnorexHoJ10rusi M CHHTeTHYeCKasi OHOJIOTHSI 4

98 buorexHonorus kak Hayka M oOTpacib mpou3BojacTBa. Ilpakruyeckass pabora | 1 bubimoreka HOK
«M3yuenue 06beKTOB OMOTEXHOIOTHID) https://m.eds00.ru/863e¢9336

99 OcHOBHbBIE HANIPaBJICHUs] CHHTETUYECKOH OMOJIOTHH 1




100

XpOMOCOMHaSI 1 TCHHAsl MHXXCHCPUS

101

MGIlI/II_[I/IHCKI/Ie OMOTEXHOJIOTHH

102

IToBTOpeHme, 06001eHNe, CCTeMaTU3alus 3HAHUN
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