MHWHHUCTEPCTBO ITPOCBEIIEHUS POCCUMCKON ®EJIEPALIAN
JenmapramenT oOpasoBanusi 1 Hayku XMAQO-IOrpsi
Komurer no o0pazoBanuio aaMmuHucTpanuu Xantbl-MaHcHiicKoro paiiona

MKOQOY XMP "COLI umenn A. C. Makmanuena n. Keaposbrii"

PACCMOTPEHO [MPUHATO YTBEPXIEHO

Ha METOJMYECKOM COBETE HAa Te1arOTHYeCKOM COBETE Jupektop

npoTokoa Nel npoTokoa Nel

oT «29» 08.2024 r. ot «30» 08.2024 r. Benepuukona 1. A.

Nel46 ot «30» 08.2024 .

PABOYASI IPOTPAMMA
(ID 5365671)

yueOHoro npeamera «buosorusi. Yriy0JeHHbIN yPOBEHb)

1utst ooydaromuxcs 10 kinacca

NOKYMEHT NOAMUCAH
3NEKTPOHHOW MOAMNMNCHIO

Ceptndunkat: a639a130786034477792774136b4ea89d5834873
Bnaaeneu: BeaepHukoBa VipriHa AnekcaHpoBHa
AencteButenenH: ¢ 22.02.2024 no 17.05.2025

n. Keaposbiii 2024 r.



MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma no yyeOHomy npeamery "buonorus" (manee - OHOJOTHS) HA YPOBHE CPEIHETO OOILEro
oOpa3oBaHus pa3paborana Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 obpa3oBaHUH B
Poccuiickoit @enepanuny, ®I'OC COO, Konuenmuu npenojgaBanus yuyeOHoro npenmera «buonorus» u
OCHOBHBIX MOJIOXKEHUH (eiepalibHON pabodeld mporpaMMbl BOCIIUTAHHSL.

VYuebnsiii npenmer «buosorusi» yrimy6néaHoro ypoBHs uzydeHust (10—11 kmaccel) siBIsS€TCS OJHUM
13 KOMIIOHEHTOB IMpenMeTHo oOmactu «EcTtecTBeHHO-HayuyHble mnpeaMeTbD. COracHO MOJIOKEHUSIM
®I'OC COO npodunbHble yueOHbIE TPEAMETHI, U3y4aeMble Ha YTIyO0JIEHHOM YpOBHE, ABISIOTCS CIIOCOOOM
muddepeHnman  00ydeHUss Ha YpOBHE cpeaHero oOmero oOpa3oBaHMS W TPU3BaHBI 00ECIIEUNTH
PEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIMM, CPEIHUM OOLIMM, CPETHUM MPO(HECCHOHAIBHBIM U BBICHINM
oOpa3oBanueM. B To ke Bpemsi KaxAblii M3 ITHX Y4eOHBIX MPEAMETOB JODKEH OBITh OPUEHTHPOBAH HA
NPUOPUTETHOE pemIeHne O00pa30BaTENbHBIX, BOCIHTATENFHBIX M PAa3BUBAIOMIMX 3a/a4, CBS3aHHBIX C
npodopHeHTael OOYyYaIOMXCs W CTUMYJIHPOBAHHMEM HWHTEpeca K KOHKPETHOW OO0JIAaCTH HAy4YHOTO
3HAHMS, CBI3aHHOTO ¢ OMOJIOTHEH, METUITMHOM, YKOJIOTHEHN, TICUXOJIOTUEH, CTTOPTOM WIJTH BOCHHBIM JIEJIOM.

[Iporpamma no yueOHomy mpeamery "buonorus" ma€t mpeacTaBlieHHE O LEW U 3a7adax U3ydeHUs
yuebHoro mpenmera «buomnorus» Ha yriayOnE€HHOM ypOBHE, OmpeenseT o0s3aTenbHoe (MHBapUaHTHOE)
peIMETHOE COJEp)KaHUE, €ro CTPYKTYPHUPOBAaHUE IO pasfesiaM M TeMaM, paclpeielieHHe IO Kiaccam,
PEKOMEHAYET TIOCIeI0BaTeIbHOCTh M3YYEHHsI Y4YeOHOro MaTepuasia C Y4E€TOM MEXIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBsI3€H, JIOTUKM y4eOHOro mpoliecca, BO3PACTHBIX OCOOEHHOCTeW oOydwaromuxcs. B
nporpaMMe 1Mo OHOJOTMHM pealu30BaH MPUHLMII MPEEMCTBEHHOCTH C H3Y4YEHHEM OHMOJOTMM Ha ypOBHE
OCHOBHOTO 0011ero o0pa3oBaHus, Oiarogaps 4emy MpoCMaTpPUBAETCs HANPaBICHHOCTh Ha IMOCIEAYIOIIee
pa3BUTHE OHMOJOTMYECKMX 3HAHWM, OPUEHTHUPOBAHHBIX Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, IKOJOTUYECKOTO MBIIUIEHUS, MPEACTABIECHUIN O 3I0pOBOM 00pase *HU3HU, HA BOCITUTAHHE
OepeKHOr0 OTHOIIEHHUS K OKpY’Karollled MpUpoAHOH cpene. B mporpamme mo OuMoNOrUM Takke MOKa3aHbI
BO3MOKHOCTH yueOHOro mpeamera «buomorus» B peanusanuu tpedoBannii ®I'OC COO k 1uraHupyeMbIM
JUYHOCTHBIM, METANPEAMETHBIM U TPEJIMETHBIM pe3yjbTaraM OOy4YeHHUS U B (POPMUPOBAHUU OCHOBHBIX
BUJIOB Y4eOHO-IIO3HABATEIBHOM JESATEIBHOCTH 00YUAIOIIUXCS [0 OCBOSHHIO COJEPKAaHHUsS OMOJIOTHMYECKOTO
00pa3zoBaHus Ha YPOBHE CPEIHETO O0IIero oOpa3oBaHuUs.

VYueOublii npeamer «buonorus» Ha ypOBHE CpeOHEro o0mero oOpa3oBaHHMSA —3aBepIIaeT
Omosornueckoe o0Opa3oBaHWE B IIKOJIE W OPUEHTHUPOBAH HA paCHIMPEHHE W YIIIyOJICHWE 3HaHUH
oOydaromuxcst 0 XUBOM HPHUPOJIE, OCHOBAX MOJEKYJISPHOW M KIETOYHOW OMONOruu, >MOpPHOJIOTHH U
OHMOJIOTHH Pa3BUTHSA, TEHETUKH, CENEKIINH, OMOTEXHOJIOTHUH, SBOIIOIMOHHOTO YYSHHS U SKOJIOTHH.

Hzydenue yueOHOTO npeamera «bruonorus» Ha yriiyoJieHHOM YPOBHE OPUEHTUPOBAHO HA MOATOTOBKY
o0yyaromuxcs K MOCIenyromeMy MOTyYeHHUI0 OHMOJIOTHYEeCKOTO 00pa3oBaHMs B BY3aX M OpPTraHU3AIUAX
cpeaHero mpodeccuoHambHOrO  oOpa3oBaHus. (OCHOBY €ro COJAEp)KaHHs COCTaBISeT CUCTEMa
OMOJIOTMYECKUX  3HAaHWH, TONYYEHHBIX TPU  W3YYeHHH  OOYydYaIOMMMHUCS  COOTBETCTBYIOIINX
CUCTEMATUYECKUX pa3JieloB OMOJIOTUU Ha YPOBHE OCHOBHOIO oOmiero oodpasosanus, B 10-11 kiaccax atu
3HAHUS TOJNy4aroT pa3BUTHE. Tak, pacHmIMpeHbl U YIrIIyOJleHbl OWOJIOTMYECKHE 3HAHUA O PACTEHHUSX,
KUBOTHBIX, TpHOax, GaKTepHsX, OpraHu3Me YeJ0BeKa, OOIIUX 3aKOHOMEPHOCTSIX KU3HU, JOMOJIHUTEIHHO
BKIIIOUEHBbl OWOJIOTMYECKHE CBEIAEHHUS MPHUKIATHOTO M TIOMCKOBOTO XapakTepa, KOTOpbIE MOXKHO
UCIIONIb30BaTh KaK OPUEHTHUPHI JJIS MOCIENyIoero Bbibopa mpodeccuu. BozmokHa Takke WHTErpaius
OMOJIOTMYECKHUX 3HAHHWKA C COOTBETCTBYIOIIUMHU 3HAHUSIMH, TOTYYEHHBIMUA OOYYAIONIMMHUCS TIPU H3yUEeHUU
bu3MKH, XUMHH, Teorpaduu U MAaTEMAaTUKH.

CrpykTypa mporpamMmbl Mo ydeOHoMy mpeamery "buonorus" oTpakaeT CHCTEMHO-YPOBHEBBIM M
HBOJIIOIMOHHBIN MOAXOB! K M3ydeHUto Oronorun. CoriacHO UM, U3ydaloTCsl CBOMCTBA U 3aKOHOMEPHOCTH,
XapakTepHbIe ISl JKUBBIX CHCTEM pPAa3HOTO YpPOBHS OpraHM3alllH, SBOJIOIUN OPraHUYECKOTO MHUpa Ha
3emite, CoXpaHEHHsS OHOJIOTMYECKOTO pa3HooOpasus IaHeThl. Tak, B 10 kimacce HM3ydarOTCsi OCHOBBI
MOJIEKYJISIPHOM M KJIETOYHOW OMONOTHH, IMOPHOJOTUU W OMOJOTHH PAa3BUTHUS, TEHETUKU MU CEIEKIUH,



OMOTEXHOJIOTMM U CHHTETHYECKOW OWOJIOTMM, aKTyaTu3WpYIOTCS 3HaHUsA OOydaroumxcs Mo OOTaHUKE,
300JI0TUH, aHATOMHUU, (QU3HONOTHH 4enoBeka. B 11 kimacce m3ydaroTcs SBONIOIHOHHOE YYEHHE, OCHOBBI
9KOJIOTHH U yueHHue 0 buocdepe.

VYueOnblii npenmer «buonorus» npu3BaH 00€CHEUYUTh OCBOSHHE OOYYAIOIIMMHUCS OMOJIOTHYECKHX
TEOPUN U 3aKOHOB, WUJICW, MPUHUMUIIOB U MPABWJI, JISKAIINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBl MHpa, 3HAHUM O CTPOEHHH, MHOTO0Opa3MH U OCOOEHHOCTAX KIIETKHM, OpraHW3Ma, MOIMYJISIHHU,
OMOIIeH03a, SKOCUCTEMBI, O BBIIAIOIIMXCS HAYYHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIEIOBAHUAX B
OHMOJIOTHH, TPUKIATHBIX AacleKTax OWONOTWYECKHMX 3HAaHWUU. [[ns pa3BUTHS M TOANEp)KaHUS HHTEpeca
oOyJaromuxcsi K OMOJIOTUU Hapsily CO 3HAYUTETbHBIM 00bEMOM TEOPETHUECKOIO MaTepHalia B COJepKaHUN
POrPaMMBI 110 OMOJIOTHH TPEIYCMOTPEHO 3HAKOMCTBO C UCTOpUEH CTAaHOBIICHUS U PA3BUTHS TOW WM HHON
ob0jacT OHONOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOCKHBIX VYYEHBIX B pEIICHHE BaKHEHIINX
OMOJIOTrMYECKHUX U 3KOJOTHUYECKUX POOIIeM.

Henp wu3yuenus yueOHoro mnpeamera «buonorus»y Ha yriyOJn€HHOM YpPOBHE — OBJAJCHHE
00y4aroIMUCS 3HAHUSIMH O CTPYKTYpPHO-(DYHKIIMOHATLHOW OpraHU3aliy )KUBBIX CUCTEM PAa3HOrO paHra u
proOpeTeHne yMEHHUH HCIOJIb30BaTh 3TU 3HAaHUS B (POPMHUPOBAHUU HMHTEpeca K OINpeaeiaeéHHON obnactu
npoheCCHOHATFHONM JEeSTENLHOCTH, CBA3aHHOW C OMONOTHeH, Win K BBIOOPY y4eOHOTO 3aBeIeHHS s
POAOKEHUS OMOJIOTHYeCKOro 00pa3oBaHUsl.

Hoctuxenne 1enu wu3ydeHus yuyeOHoro mpeamera «buonorus» Ha yriayOn€HHOM YpOBHE
o0ecreunBaeTcs pelIeHrueM CaeIyoIuX 3a1au:

OCBOCHHE 00YYAIONIMMHUCS CHCTEMBI OMOJIOTUYECKUX 3HAHHIA: 00 OCHOBHBIX OMOJIOTHUECKUX TEOPHSIX,
KOHIIENIMAX, TUIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTSAX M MpaBUIaX, COCTaBJSIONIMX COBPEMEHHYIO
€CTECTBEHHO-HAYUYHYI0 KapTUHY MHpa; O CTPOEHHH, MHOTrooOpa3uu U OCOOEHHOCTSAX OMOJIOrMYECKUX
cucteM (KJIE€TKa, OpPraHu3M, IOy, BUI, OMOTeoneHo3, Ouocdepa); O BBIJAIOMIUXCS OTKPBITUAX U
COBPEMEHHBIX MCCIIEJOBAHUSX B OMOJIOTHH;

O3HAaKOMJIEHHE OOydYaromMxcsi ¢ METOJaMH TIIO3HaHUS >KUBOM MPHUPOJIBI: HUCCIEN0BATEILCKUMU
METOlaMU OMOJIOTHYECKUX HayK (MOJEKYJISPHOM M KIETOYHOM OMOoJIoTMH, 3MOPHOIIOTUH W OHOJIOTHH
Pa3BUTHUSA, TCHETUKH U CEJICKIIUU, ONOTEXHOJIOTUN U CUHTETUYECKON OMOJIOTUH, TTAJICOHTOIOTHH, SKOJIOTHH);
METOJJaMU CaMOCTOSITEJIbHOTO IPOBEACHUS] OMOJIOIMUECKUX HCCIEOBaHUM B J1abopaTopuu U B NPUPOJE
(HabmoieHue, U3MEpPEeHe, SIKCIEPUMEHT, MOJICTTUPOBAHHE);

OBJIaJIcHHE O0YyYalOIUMUCA YMEHUSAMU: CaMOCTOSITEIbHO HaXOUTh, aHATU3UPOBATh U UCIIOJIB30BaTh
OMOJIOTMYECKYI0 HMH(OpPMAIUIO; TOJIH30BAThCSI  OMOJIOTHUECKOW TEPMHUHOJOTHEH W  CHUMBOJIMKOM;
YCTaHABIMBATh CBSI3b MEXKAY Pa3BUTHEM OHOJOTHH U COLUAIBHO-d)KOHOMUYECKUMHU M HKOJIOTHYECKUMU
npobiieMaMu YeJI0OBEYeCTBa; OLIEHUBATh MOCJIEICTBUS CBOCH AESITENFHOCTH 110 OTHOIICHUIO K OKpY Karolei
NPUPOAHOIN cpene, COOCTBEHHOMY 3/0pOBBIO M 3J0POBBIO OKPYKAIOMIMX JIIOJEH; OOOCHOBBIBATH U
coOmroaath Mepbl MPOPUIAKTHKKA HHQPEKIIMOHHBIX 3a00JIeBaHUM, MpaBuja IOBEACHHUS B MPHPOAE U
oOecrieyeHns 0€301MacCHOCTH COOCTBEHHOMW KU3HEACATEIIbHOCTH B YPE3BBIYAHHBIX CUTYaLUSIX PHUPOTHOTO U
TEXHOT'€HHOI'0 XapaKTepa; XapaKTepru30BaTh COBPEMEHHBIE HAyUHbIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y 00YYarOIIMXCSl UHTEUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B IMpoliecce 3HAKOMCTBA
C BBIJAIOIIMMHUCS OTKPBITUSMH W COBPEMEHHBIMH HCCJICAOBAHUSIMHA B OHOJIOTHH, PEIIAEMBIMU €IO
npobiieMaMu, METOJOJIOTHEH  OMOJOTHYeCKOro  HWCCIENOBaHMs, TMPOBEACHUS OSKCIEPUMEHTAIBHBIX
UCCJICTOBAHMM, pelieHus] OMOJIOrHUeCKUX 3a7a4, MOJEIUPOBAHUS OMOIOTHYECKUX 0OBEKTOB U MPOIIECCOB;

CO3/IaHHEe YCIIOBUH /I OCO3HAHHOTO BBIOOpa OOYYAIOIIMMUCS WHANBUAYAIBHON 00pa3oBaTEeNbHOM
TPaeKTOPUH, CIIOCOOCTBYIOLIECH MocienyomemMy NpodeccuoHaIbHOMY CaMOOIPEICICHUIO, B COOTBETCTBUH
C UHJUBUyJIbHBIMUA HHTEPECAMHU U TOTPEOHOCTSIMU PETUOHA.

OO6miee yKnCiIO YacoB, OTBEJEHHBIX HAa M3y4YeHUE OMOJIOTMHM Ha yriiyOsieHHOM ypoBHE B 10 kiacce —
102 gaca (3 Jaca B HEZEIIO).

OT60p opraHu3arMoOHHBIX (POPM, METOZIOB U CPEACTB 00yUEHUsI OMOJIOTHH OCYIIECTBIISCTCS C yIETOM
crenu(puKd ero CoAep)KaHUS W HAIMpPaBICHHOCTH Ha MPOAOIKEHHWE OHOIOTHYecKOoro oOpa3oBaHHs B
OpraHMU3aIsIX CpeIHero NpohecCHOHaTBLHOTO U BhICIIEr0 00pa3oBaHUsl.



OO0s13aTenbHBIM YCIOBHEM IIPU 00YyYEHMH OMOJIOTMHU Ha YIIIyOJEHHOM YpOBHE SBISICTCS MPOBEACHUE
7a00paTOpHBIX M TpakTHYecKuX paboT. Takxke yuyacThe 0OydarOUIMXCS B BBIIOJIHEHUH MHPOCKTHBIX H
y4eOHO-UCCIIEeIOBATEIbCKUX paboT, TeMaTHKa KOTOPBIX OMpPEIENseTCs] YUUTeNIeM Ha OCHOBE HMMEIOIIHUXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.

COJEP)KAHUE OBYYEHUA
10 KJIACC

CopepxaHue NpOrpaMMbl, BBIJECIEHHOE KYpPCUBOM, HE BXOOUT B IPOBEPKY TOCYAAPCTBEHHOU
utoroBoi arrectauuu (I'MA).

Tema 1. buojsiorus Kak HayKa

CoBpeMeHHass Ouoiorus — KOMIUIEKCHass Hayka. Kparkas ucTopus pa3BUTHS OHOJIOTHH.
buonornueckue Hayku U u3ydaemble UMH TpoOseMbl. DyHIaMEHTalbHbIE, MPUKIAJAHbBIE U MOUCKOBHIE
HAyYHBIE UCCIIEIOBaHUs B OMOJIOTHH.

3naueHue Ouonoruu B (HOPMHUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTHHBI MUpA.
[Tpodeccun, cBszanHble ¢ Ouonorueil. 3HaueHWe OMOJOTUMU B MPAKTUYECKOW MEATEIBHOCTH YeIOBEKa:
MEAMIIMHE, CEIbCKOM XO03SI1ICTBE, TPOMBIIIJIEHHOCTH, OXPaHE MPUPOBL.

Jdemoncrpanuu

[optpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseii, I. Mennens,
B. U. Bepnanckwii, W. I1. T1aBnos, W. 1. Meunukos, H. 1. BaBunos, H. B. Tumodeer-Pecosckmii, J{x.
Yorcon, ®@. Kpuxk, /1. K. benses.

Tabmuis! u cxeMbl: «CBsi3b OMOJIOTUH C APYTUMU HayKaMu», «CucTemMa OMOJIOTHYECKUX HAYK.

Tema 2. JKuBble cUCTEMBI M UX U3yYeHHUE

Kusble cuctemMbl Kak mpeaMeT wu3lydeHus Ouonorud. CBOWCTBAa JKUBBIX CHUCTEM: E€IUHCTBO
XMMHUYECKOTO COCTaBa, IUCKPETHOCTh M LEJIOCTHOCTb, CIIOXKHOCTh M YINOPSIOYEHHOCTb CTPYKTYPBHI,
OTKPBITOCTh, CAMOOPIaHU3aLMsl, CAMOBOCIIPOU3BEACHHE, PA3APAKUMOCTb, U3MEHYUBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3alvu KUBBIX CUCTEM: MOJEKYJSPHBIMA, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIN,
HOIYJISIIMOHHO-BUIOBOM, 9KOCUCTEMHBII (OuoreoreHOTHYECKHIN), ouochepHbIit. ITpoueccsl,
MIPOUCXOJSIINE B KUBBIX cucTeMax. OCHOBHbIE MpHU3HAKU KUBOro. JKu3Hb Kak (hopMa CylIeCTBOBAHUS
Matepuu. Hayku, n3ydaroniye >kuBble CUCTEMbI Ha Pa3HBIX YPOBHSIX OpraHU3aIiH.

W3ydenue xuBbIX cucteM. MeTosl Ouonornueckoil Hayku. Habmonenue, nusmepenue, SKCIepruMeHT,
cucreMarusanus, MeraaHanu3. [loHaTne o 3aBUCMMONW M He3aBUCUMOW nepemeHHOH. [lmanupoBanue
skcriepuMmenTa. [loctanoBka u mpoBepka rumore3. HyneBas rumoresa. [lonsitue BbIOOpKH U €€
J0CTOBEPHOCTh. Pazbpoc B Omosiornyeckux AaHHBIX. OLEHKA JOCTOBEPHOCTH IMOJYYEHHBIX PE3yJbTaToB.
[IprunHbI HCKa)keHUs PE3yIbTATOB SKCIIepUMeEHTa. [loHATHE cCTaTUCTHYECKOrO TECTa.

JdemMoHcTpanuu

Tabmuibl u cxembl: « OCHOBHBIE TIPU3HAKH KU3HUY, «bronorndeckue cuctemb», « CBOMCTBA KUBOM
MaTepumn», « Y POBHU OpraHU3alNN KUBOU MPUPOIE, « CTpOCHHUE )KUBOTHOU KIETKNY, « TKaHH JKMBOTHBIXY,
«CucTteMbl OpraHoB YeJIOBEUECKOro oprannuiMay, «buoreorenosy», «buocdepa», «MeToapl n3yueHus KUBOH
IPUPOIBDY.

O6opynoBanue: mabopaTopHOoe OOOpyAOBaHWE [UIsl TIPOBEJACHHUS HAONIOJEHUHN, HW3MEpEHH,
JKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnonap30BaHuE pa3InYHbIX METO/I0B IPU U3YYEHUH KUBBIX CUCTEM.

Tema 3. buosorus kiaeTkun

Krnerka — cTpykTypHO-(pYHKITMOHAIbHASI €IUHUIIA KUBOTO. VcTOpUsST OTKPBITHS KIeTKH. PaGoter P.
I'yka, A. JleBenryka. Knerounas teopus (T. LlBann, M. [lneiinen, P. BupxoB). OcHOBHBIE MOJIOKEHUS
COBPEMEHHOM KJIETOYHON TEOPHH.



MeTopl MOJIEKYJISIPHOM M KIETOYHOM OMOJOTHMHU: MHKPOCKOMUS, XpoMaTtorpadus, snekTpodopes,
METO/I MEUYEHBIX aTOMOB, AuddepeHnnansHoe HeHTpruyrupoBaHme, KyJIbTUBUPOBAHUE KIIETOK. M3yueHue
Qukcuposannvlx Kiemok. IJEKTPOHHAs MUKpockonus. Kowngoxarenas muxkpockonus. Bumanvnoe
(npudsicusHenHoe) uzyueHue Kiemox.

JdemoHcTpanuu

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

Tabmuupl 1 cxembl: «CBETOBOM MHKPOCKOI», «NEKTPOHHBIH MHUKpockomy», «Mcropus pa3Butus
METO/I0B MUKPOCKOTIHI.

O6opynoBaHHe: CBETOBOM  MHKPOCKOIN, MHUKpOINpenapatbl pPacTUTENbHBIX, JKUBOTHBIX U
OaKTepHaIBHBIX KIETOK.

IIpakTnyeckas padora «l3yueHre MeTo10B KIECTOYHOI Onosorun (xpomatorpadus, anekrpodopes,
middepennmanbaoe neHTpudyruposanue, [1LIP)».

Tema 4. Xumuyeckasi OpraHu3anus KIeTKU

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- W YJIbTpaMHKpOdJIeMeHThl. Boxga u €€ ponp Kak
pacTBOpUTEIS, peareHTa, yuacTue B CTPyKTYpUPOBAaHUHU KIIETKH, TeIJIOperysiuu. MuHepaabHble BellecTBa
KJIETKH, UX OMOJIOrHYecKas poiib. Pojb KaTHOHOB M aHHOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKH. buonornuyeckue mnoiumepbl. benku. AMHUHOKHMCIOTHBIM COCTaB
6enkoB. CTpykTypbl OenkoBoil Mosiekyinbl. [lepBuuHast cTpykTypa Oenka, menTuaHasl CBsi3b. BTopuunas,
TPEeTUYHAsi, 4YeTBEpPTUYHAs CTPYKTyphl. Jlenatypauus. CBoiictBa OenkoB. Krnaccudukanus O6enkos.
Buonornueckne ¢pynkunm 0enkoB. [lpuonul.

YrneBoasl. MoHOCaxapuibl, 1ucaxapuibl, OIMrocaxapuabl U nmouucaxapuasl. OOmui miaH CTPOSHUS
U GU3NKO-XUMUYECKHE CBOMCTBA yIIeBO10B. buonornyeckue QyHKINH yTIEBOIOB.

Jlumuger. T'mapodunsHo-TuapOodOOHBIE cBoiicTBa. Kiaccudukammst mummumoB. Tpuriauiepuisl,
dbocdonunuael, Bocku, ctepouabl. buonorunueckue GyHkimu aunuaoB. OOmue cBoicTBa OUOIOTHYECKUX
MeMOpaH — TeKy4ecTh, CHOCOOHOCTh K CAaMO3aMbIKaHHUIO, TOTYTIPOHUIIAEMOCTb.

Hyxneunosbsie kucnotel. JJHK n PHK. Crpoenne HyknemHoBbix kuciaoT. Hykneoruasl. [lpuHuun
komriemMeHtapHoctu. IlpaBuno Yapradda. Crpykrypa IHK — nBoiinas cnmpans. MecToHaxoXJIeHHE U
ounonornueckue Gpyaknuu JJHK. Buger PHK. ®ynknun PHK B kietke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B Moniekyine AT®. Buonornveckue (hyHKIIUU
AT®. BoccTaHOBJICHHBIE TIEPEHOCYUKU, UX QYHKIHUU B KIETKe. /J[pyeue nykareozuompughocgpamor (HTD).
CexBennpoBanue [IHK. Memoouwl cenomuxu, mpanckpunmomuxu, npomeomuxu.

CtpykTypHast Ouonorus: OuoxuMuyeckue U Ouodu3MUeckwe HCCIeIOBaHUS COCTaBa M
MPOCTPAHCTBEHHON CTPYKTYpbl OMOMONEKYNI. Mooenuposanue cmpykmypovl u OYHKYutli OUOMONEKYN U UX
Komnaekcos. Komnviomephvlil OU3aun U Opeanudeckuli CUHme3 OUOMONEKY U UX HeNPUPOOHBIX AHAL0208.

JdemoncTpanuu

[Moptpetsr: JI. [Monunr, [x. Yorcon, @. Kpuk, M. Yunkusnc, P. ®panxnun, ®. Canrep, C. [Ipy3unep.

Huarpammsbl: «Pacnpenenenue XMMHUYECKHX 3JIEMEHTOB B HEKHUBOM mpupone», «PacnpeneneHue
XUMHUYECKHX AIEMEHTOB B JKUBOU MPUPOJIE».

Tabmuupr u cxemsl: «llepuonnyeckass Tabmuna XUMHYECKUX 3JE€MEHTOB», «CTpOoeHHE MOJIEKYJIbI
BOAb, «BemectBa B coctaBe opraHusmMoB», «CTpoeHHe MOJeKylbl Oenkay, «CTpyKTypbl OenkoBOi
MOJIEKYJIbD, « CTpOEHHE MOJIEKYJ yTIIeBOAOBY, « CTpOeHNEe MOJEKY JIUNUAO0B», « HyKIIenHOBBIE KHCIIOTHDY,
«Ctpoenne Monexyisl ATD».

Ob6opynoBaHue: XMMUYECKas Mocy1a 1 000py10BaHHE.

JlaGopaTopHas padora «O0HapykeHHNE OCITKOB C TIOMOIIBIO KAYeCTBEHHBIX PEAKITHI.

JlaGopaTopnas padora «VccienoBanrne HyKJIEHHOBBIX KUCIIOT, BBIIEJICHHBIX U3 KJIETOK Pa3IMYHbIX
OpraHU3MOB.

Tema 5. CTpoeHue n pyHKIIUM KJIETKHU

Tunsl KIETOK: dyKapuoTHUeCKas U npokapuoTuueckas. CTpyKTypHO-(GYHKIIHOHATIbHBIE 00pa30BaHUS
KJIETKH.



CrpoeHue mnpokapuoTHUeckor kieTku. Kiierounas crenka Oaktepwii u apxeidl. OcoOeHHOCTH
CTpOCHHS TeTepOTpPO(HON M aBTOTPODHOW MPOKAPUOTHUECKUX KIETOK. MECTO W pOib MPOKApHOT B
OuoIIeHO3aX.

CrpoeHne u (QyHKUIMOHMpOBAaHUE JSyKapuoTHueckod KkieTku. [lmazmatmueckas MeMOpaHa
(mazmanemma). CTpykTypa mia3MaTHdeckoi MemOpaHbl. TpaHCIOPT BEHIECTB uepe3 IUIa3MaTHYECKYIO
MeMOpaHy: mnaccuBHbIA (muddy3us, oOnery€éHHas nuddys3us), aKTHUBHBIN (TEPBUYHBIA W BTOPUYHBIN
aKkTUBHBIN TpaHcnopt). [lomynponuniaemocts MeMOpanbl. PaboTa HaTpHii-KaqueBOro Hacoca. DHAOLIUTO3:
nUHOLUTO3, (harouuTo3. Dk3omuto3. Kierounas crenka. CTpykTypa W (PYHKIMHM KJIETOYHOH CTEHKHU
pacTeHul, TpuOoB.

Huronnazma.  [urozons.  Llutockener.  JBwkenwe  nuromaasmbl.  OpraHouabl  KJIETKU.
OnHoMeMOpaHHBIE OPTaHOUABI KIETKU: dHAoIIazmaTiudeckast cetb (DI1C), anmapat ["onb1xku, JTU30COMBL,
ux crpoerne u GyHKIMH. B3aMOCBsA3b 0THOMEMOpPAaHHBIX OPraHOWAOB KIETKH. CTpOCHHE TPaHyISIPHOTO
petukynyma. Mexanusm nanpasnenus 6enxos ¢ IIIC. CunTe3 pacTBOPUMBIX OenkoB. CHHTE3 KIETOYHBIX
MeMOpaH. ['mankuii (arpaHyspHBIA) dHIOIIA3MAaTHYECKH peTUKyIyM. CekpetopHas (yHKIHS armapaTa
Fomemxu. Moougurxayus 6enxos 6 annapame Ionvoocu. Copmuposxka Oenkos 6 annapame I onvodicu.
Tpancnopt BeriecTB B kiieTke. Bakyonu pactutenbHbIX kieTok. Kierounstit cok. Typrop.

[TomryaBTOHOMHBIE OPTaHOMABI KJIETKH: MUTOXOHAPUH, MIACTUMBL. [Ipoucxodcoenue MumoxoHopuil u
nracmuo. Cumbuozenez (K.C. Mepeosckosckuii, JI. Mapeyauc). Ctpoenne u (yHKIMH MHUTOXOHIPHHA M
wiactu. [lepBuyHble, BTOPUYHBIE M CIIOKHBIE MIACTHABI (POTOCUHTE3UPYIOUTUX FYKAPHUOT. XIIOPOTLIACTHI,
XPOMOIUIACTBI, TEUKOTUIACTHI BBICIIIUX PACTCHUM.

HememOpannsie opranougsl kinetku Ctpoenue u (QyHKIMH HEMEMOpAaHHBIX OPraHOMAOB KIIETKH.
PuGocomebl.  [Ipomesxcymounvie  ¢punamenmol. MUKpodUIaMEHTBl. AKMuHo8ble MUKPODUIAMEHMNDL.
MeImieuHble  KIETKU. AKMUHOBble KOMNOHEHMbl HeMbluleuHblx Kiemok. Mukpotpyooukn. KieTouHbrit
neHTp. CTpoeHue U IBIKEHUE KTYTUKOB U pecHUYeK. MUKpOoTpyOouku mutoria3Mel. LlenTpuons. benku,
accoyuupoBantvle ¢ MuKpouiameHmamu u Mmukpompyoouxamu. Momopnoie 6enxu.

SAnpo. Ob6onouka siapa, XpOMaTHH, KapHOIUIa3Ma, SAPBILIKMA, WX CTpOeHHE U (YHKIMHU. SnepHbIi
0enKoBBIN MaTpHUKC. [IpocTpaHCTBEHHOE PACHONIOKEHUE XPOMOCOM B MHTEp(a3HOM sifpe. Dyxpomamun u
cemepoxpomamur. Belkun XpomaTuHa — THCTOHBL. JJuHamuka s0epHol 000n0ouku 6 mumose. HoepHviii
mMpancnopm.

Knerounsle BkimtoueHusi. CpaBHHUTENbHAsh XapaKTePUCTHKA KIETOK JYKapuoT (pacTUTEIbHOM,
KUBOTHOH, rpHOHOIN).

JdemoHcTpaunu

[Toptpetsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmumer u cxembl: «CTpOCHHE 3YKapHUOTHYECKOW KIEeTKH», «CTpoeHHe >KMBOTHOW KIETKWY,
«CTtpoeHne pacTUTENbHON KIETKU», «CTpoeHHuEe MUTOXOHIpUN», «SAapo», «CTpoeHre mpoKapruOTUYECKOU
KJICTKI.

OO0opyoBaHME: CBETOBOM MUKPOCKOIL, MHUKpPOIIpENapaTbl pPAaCTUTENbHBIX, MKUBOTHBIX KJIETOK,
MUKpOIIpenapaThl 0aKTepHaTbHBIX KIETOK.

JlaGopatopnas padora «/3yueHne cTpoeHHS KIETOK Pa3IuYHbIX OPTraHU3MOBY.

IIpakTuyeckas padora «lI3ydyeHue CBOMCTB KJIETOUHON MEMOPaHbBI.

JlaGopaTopnas padora «lccnenoBanue mia3Moin3a U Jemia3MoiIn3a B pACTUTENBHBIX KIETKaX.

[pakTuyeckas padora «M3yueHue IBUKEHUS LIUTOIIA3MbI B PACTUTEIIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB M NPpeBpPALCHHE JHEPTHH B KJIEeTKe

ACCUMMIISIIIAS Y TUCCUMMIISIIIAS — JIBE CTOPOHBI MeTabomm3Ma. Turel oOMeHa BemecTB: aBTOTPOGHBIN
U TeTepoTpOPHBIA. YUacTHe KHUCIOpOoJa B OOMEHHBIX Mpoleccax. JHEPreTudeckoe o0ecreyeHne KIeTKH:
npepameane AT® B oOMeHHBIX mporeccax. DepMEHTATUBHBIA XapaKTep peakuil KJIECTOYHOTO
Merabonu3zma. DepMeHThI, UX CTpOeHHue, CBoWcTBA M MexaHu3Mm neictBus. Kodepmentsl. Otanuus
(GepMEHTOB OT HEOPraHMYECKMX KaTaau3aToOpoB. belKu-akTUBATOpPHI U OEIKU-UHTUOUTOPHL. 3aBUCHMOCTD
CKOPOCTH (pepMEHTATHUBHBIX pPEaKLUi OT Pa3IMYHBIX (aKTOPOB.



[lepBUYHBIN CMHTE3 OPraHUYECKUX BEHIESCTB B KieTKe. DOTOCUHTE3. AHOKCUSEHHbIU U OKCUSEHHbIU
gpomocunmes y 6axmepuii. Ceemocobuparowjue nuemenmsl U HUSMEHMbl PEaKyuoHHo20 yeHmpa. Poib
XJIOpPOIUTacTOB B mporiecce (otocunTeza. CBeroBas M TeMHOBast ¢asbl. @omoodwvixanue, Cs, Cp. u CAM-
munsl pomocunmesa. IIpoayKTHUBHOCTH (OTOCHHTE3a. BnmsHue pa3nuvHbIX (PAKTOPOB HA CKOPOCTH
¢dorocunTeza. 3HaueHne (HPOTOCHHTE3A.

XemocuHTe3. Pa3HooOpa3ue  OpraHM3MOB-XEMOCHHTETHKOB: HUTPUPUIUPYIONIUE  OaKTepUH,
xKene300aKkTepun, cepobakTepru, BOJIOPOAHbIE OaKTepuu. 3HaUeHNE XEMOCUHTE3a.

AHaspoOHbIe opraHu3Mbl. Buabl 6pokenus. [IpoaykTel OpoXKEeHHUS U WX HUCIIOJIb30BAHUE YEIOBEKOM.
AHa’poOHBIE MUKPOOPTaHU3MBbI KaK 00BEKThl OMOTEXHOJIOTHUHU U BO30OYAUTENH OOJIE3HEH.

AdpoOHBIe OpraHu3Mbl. JTambl 3HepreTuyeckoro oomena. [loaroroBurenbHelid stam. ['nmukonus —
0ECKHCIOPOAHOE paCIIeINICHHE TIIOKO3BI.

buonoruueckoe okucieHue, WIM KIETOYHOE JbIxaHue. Poib MUTOXOHIpHM B mpoleccax
Oouonornyeckoro okucienus. Lukmmueckue peakmuu. OxucnutenbHoe (ochopunupoBanue. Jxepeust
Membpannoeo epaduenma npomornos. Cuumesz AT®.: paboma npomonnot ATD-cunmaszvl. TlpenmyiecTa
a’pOOHOTO MyTH 0OMEHA BEIIECTB Tepe aHadPOOHBIM. DPHEKTUBHOCTh YIHEPTETHIECKOTO OOMEHA.

JdemoHcTpaunu

[Moptpetsr: k. [lpuctiu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. Durensrapar, I1. Murtuenn,
I'. A. 3aBap3uH.

Tabmuuel u cxembl: «DOTOCUHTE3», «DHEpreTnyeckuii oomen», «buocunres Oenka», «CtpoeHue
depmeHTay, «XeMOCHHTE3Y.

OO6opyoBaHMe: CBETOBOW MMKPOCKONI, OOOpyAOBaHWE [UIsl MPUTOTOBIEHHUS IOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopnas padora «lI3ydyeHne KaTamuTHUYECKON aKTUBHOCTH (DEPMEHTOB (Ha MpUMepe aMuia3bl
WM KaTajas3bl)y.

JlaGopaTopnass pabGora «lI3ydenue (epMEHTATUBHOIO pacllelyIeHHss MEepOKCUAAa BOJIOpPOAa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopHas padora «CpaBHeHHUE NPOLECCOB (POTOCUHTE3a U XEMOCHHTE3a).

JlabopaTtopHnasi pabota «CpaBHEeHHE TIPOLIECCOB OPOKEHUS U JBIXAHUSD.

Tema 7. HaciieacrBeHHasi MH(pOpMalus U peanu3anus eé B KJIeTKe

Peakuuu matpuuHoro cunrtesa. [IpUHIMI KOMIUIEMEHTAapHOCTH B PEaKUUsAX MATPUYHOTO CHHTE3A.
Peanuzamust HacnmenctBeHHoW wHGoOpManuu. ['€HETHYECKHH KON, €ro CBOWCTBA. TpaHCKpUNIUS —
matpuuHbli cuHTe3 PHK. [IpuHIMOBI TpaHCKpUNIUHU: KOMIUIEMEHTapHOCTh, AHTUIAPAIUIENBHOCTD,
acuMMeTpudHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckou kiemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ stanbl. Yyactue TpancnoptHeix PHK B OnocunTtese Genka. YcinoBus OMocuHTE3a
6enka. Koguposanue amunokucnot. Poib pubocom B GnocuHTe3e Oernka.

Coepemennvie npedcmagnenus o cmpoenuu 2enog. OpraHuzanus FeHoMa y IPOKapuoOT U 3YKapHOT.
Perynsauus akTuBHOCTH TeHOB y mpokapuoT. I'mnotesa onepona (®. JKakoO, K. Mano). Monekynapuvie
Mexauuzmvl dKcnpeccuu 2enog y sykapuom. Ponw xpomamuna 6 pezynayuu pabomwl cenog. Perynauus
0OMEHHBIX IpOIeCCOB B KileTke. KieTouHslit romeocTas.

Bupycol — HeksieTouHbie (OPMBI )KU3HU U OONUTraTHbIE Mapa3uThl. CTpOeHHE MPOCTBHIX U CIOKHBIX
BUPYCOB, PETPOBHUpPYCOB, OaktepuodaroB. Kuszuennwvii yuxn J[HK-codepacawux eupycos, PHK-
codeparcawyux upycos, bakmepuogacos. Obpamnas mpaHcKpunyus, peeepmasa, UHmezpasa.

BupycHbie 3a0oneBaHust uesioBeka, XHMBOTHBIX, pacteHuit. CIINI, COVID-19, couunanbHble H
MEIUITUHCKHIE TPOOIEMBI.

buoungopmamuxa: ummecpayus u aumaruz Ooavwux maccueos («bigdatay) cmpyxmyphvix
ouonocuyeckux oaunnvix. Hanomexunonocuu 6 ouonocuu u meouyure. Ilpoepammupyemvle hynkyuu 6eaxos.
Cnocobwi 0docmaeku 1ekapcms.

JdemoHcTpaunu

[Toptpetsi: H. K. Konbiios, /1. Y. IBaHOBCKHiA.



Tabmuue! u cxemsl: «buocunres 6enkay, «I'eHeTnueckuit koay, «Bupyce», «bakrepuodaruy.

IIpakTnyeckas padora «Co3znaHue MOAEIN BUPYCa».

Tema 8. ’/Ku3HeHHbIN HUKJ KJIETKHU

Knerounslii muxn, ero mepuoasl u peryisuusa. WHtepdaza n muto3. OCOOEHHOCTH MPOLIECCOB,
npoTtekaronmx B nHtepdasze. [logroroska knerku k neneHuro. [IpecuHrernyeckuil (IMOCTMUTOTHYECKHUI),
CHUHTETHYECKUI U MOCTCUHTETUUECKUH (IIPEMUTOTUYECKUI) TEPUOIbI HHTEP(Da3bI.

Marpuunsiii cunte3 JHK — perumkanus. Ilpuamuner perumkannn JIHK: KoMmiieMeHTapHOCTS,
IIOJlyKOHCEPBAaTUBHBIM CHHTE3, aHTHUNApaielbHOCTh. MexanusM pemmkanuu  JHK.  Xpomocowmsr.
Crpoenue xpomocoM. Tenomepsl u TenoMepasa. XpoMOCOMHBIN HaOOP KIETKU — KapUOTHIL. J{UTUIONIHBINA 1
raryIouaHbIN HAOOPBI XpoMOocoM. I"'oMooruyHbIe XpoMOCOMBI. [10J10BBIE XPOMOCOMBI.

Jenenne knetkn — muto3. CTaauM MHTO3a U IPOUCXOJAIIME B HHUX Ipouecchl. THUIBI MHUTO3a.
Kapnokunes n nurtoknues. buosnorndyeckoe 3HaueHUE MUTO3A.

Perynsuus mutoTnueckoro nukia kiaetku. [Iporpammupyemast kierounas ru0esb — arnomnTos.

Knerounoe sapo, XpoMoOcOMBl, (YHKLIMOHAJIbHAs TeHOMHKA. Mexanusmol  npoaugepayuu,
oughpepenyuposxu, cmapenuss u eubenu xiemox. «l{ugposas xnemka» — o6uoungopmamuyeckue mooenu
DYHKYUOHUPOBAHUS KIEMKU.

JlemoHCcTpanumn

Tabmuiel 1 cxeMbl: «OKU3HEHHBIN UK KIETKW», «Muto3y», «CTpoeHne xpoMocomy, «Perumukanus
JIHK».

O6opyoBaHMe: CBETOBOM MUKPOCKOI, MUKpoMpenaparbl: «MUTO3 B KJI€TKaxX KOpEIIKa JyKay.

JlabopaTropHnasi pabora «3yueHne XpoMOCOM Ha TOTOBBIX MUKpOIIpEeNapaTax.

JlabopaTopnasi padora «HaGmromenne MuTOo3a B KJIETKaX KOHUMKA KOpEIIKa JyKa (Ha TOTOBBIX
MHUKpOTpernaparax).

Tema 9. Ctpoenune u pyHKIMH OPraHu3MoOB

buonoruueckoe pazHooOpaszue opraHu3MoB. OHOKJIETOUYHBIE, KOJIOHHAIbHbIE, MHOTOKJIETOUYHBIE
OpTraHU3MBI.

OCOOEHHOCTH CTPOEHHSI U KU3HEIEATENLHOCTH OJHOKIIETOYHBIX OpraHu3MoB. bakrtepum, apxeu,
OJTHOKJIETOYHBIE TPUOBI, OTHOKJIETOYHBIE BOJOPOCIIH, APYTHe NPOTHCTHL. KoIOHNAIbHBIE OPTaHU3MBI.

B3aumocBs3p yacTell MHOIOKJIETOUHOTO opraHusmMa. TkaHu, opraHbl ¥ CUCTeMbl opraHoB. Opranusm
KaK equHoe nenoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHEil: oOpa3oBareibHasl, MOKPOBHAs, MPOBOASAIIAS,
OCHOBHasA, MexaHuueckas. OcoOeHHOCTH cCTpoeHHs, (yHKIMI M pacrojiokeHWs TKaHeHd B opraHax
pacTeHMil.

TkaHu JKMBOTHBIX M YEJIOBEKa. THUIBl >KUBOTHBIX TKAaHEH: SNUTENMaIbHas, COECIUHUTENIbHAS,
MbllIeyHast, HepBHasi. OCOOCHHOCTH CTPOeHUs, GYHKIMNA U PACIIONOKEHHs TKaHEH B OpraHax >KUBOTHBIX U
YEJI0BEKa.

Opranel. BereraTuBHbIE M T€éHEPATUBHBIE OpraHbl pacTeHUN. OpraHbl ¥ CUCTEMbBI OPraHOB JKUBOTHBIX
1 yenoBeka. OyHKIUU OPTaHOB U CHCTEM OPIaHOB.

Omopa Ttema opranu3moB. Kapkac pactenuif. CkeneTsl OHOKJIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyHbIll 1 BHyTpeHHUH ckesleT. CTpOEHHE U THIIBI COEIMHEHUS KOCTEH.

JIBi>keHHe OpraHu3MoB. JIBMKEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOUAHOE, KIyTHKOBOE,
pecHu4YHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PACTEHUM: TPONM3MBI M HACTUU. [[BHKEHHE MHOTOKJIETOYHBIX
KUBOTHBIX U YeJOBeKa: MblleyHast cuctema. Pedexc. CkeneTHble MBI U UX paboTa.

[Mutanue opranusmos. [loryomenre BObl, YTIAEKUCIOrO ra3a U MUHEPAJIbHBIX BEIIECTB PACTECHUSIMH.
[Ilutanue *XUBOTHBIX. BHYTpHUIIONOCTHOE W BHYTPHUKJIETOYHOE MNHIIEBapeHHe. lIuTaHue NO3BOHOYHBIX
KUBOTHBIX. OTAEIBI NUILEBAPUTENBHOTO TpakTa. IInimeBapurenbHble xenessl. [InmesapurenpHas cucreMa
YeJ0BeKa.

Hpixanue opranusmoB. Jlpixanue pacteHuil. [Ipixanwe xuBOTHbIX. Jluddysus razoB uyepes
HOBEPXHOCTh KieTKH. KoxHoe apixanue. /IpixarenbHas moBepxHOCTh. JKabGepHoe M JErOYHOE JbIXaHUE.



JlpixaHWe T1O03BOHOYHBIX JKMBOTHBIX M YEJIOBEKa. OBOJIOLMOHHOE YCIOKHEHHE CTPOEHHUS JIETKHX
NIO3BOHOYHBIX XKUBOTHBIX. JlpIXaTenbHas cucTeMa 4esloBeKa. MeXaHu3M BEHTWIALMM JIETKUX Yy NTHULl U
MmilekonuTaroumx. Perymsuus asixanus. [IpixarenbHbie 00bEMBI.

TpaHcnopT BemecTB y OpraHW3MoOB. TpaHCIOPTHBIE CHUCTEMBl pacTeHUH. TpaHCHIOPT BEUIECTB Yy
KUBOTHbIX. KpoBeHOCHas cucrema u €€ opraHbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX JXHBOTHBIX H
yenoBeka. Cep/iie, KpOBEHOCHBIE cOCYbl U KpoBb. Kpyru kpoBooOpaiiieHusi. DBOITIOIMOHHbIE YCI0KHEHUS
CTpOEHHS] KPOBEHOCHON CHUCTEMbI TIO3BOHOYHBIX KUBOTHBIX. PaboTa cepua u e€ perynsauus.

Brinenenue y opranuszMoB. Beiaenenue y pacteHuil. Boinenenue y kuBOTHbIX. COKpaTUTENbHBIE
Bakyonu. Opranbl BbieneHus. OuibTpanus, cekpeuus 1 oOpaTHOE BCAChIBAHUE KaK MEXaHH3MBI PaOOThHI
OpraHoB BblieneHUs. CBs3b IOJIOCTH TE€lNa ¢ KPOBEHOCHOW M BBIJIEIMUTEIBHOW CHUCTEMaMH. Brinenenue y
MO3BOHOYHBIX XHBOTHBIX M uenoBeka. [louku. Ctpoenue u ¢yHKunoHupoBanue Heppona. ObpazoBaHue
MOUH Yy YeJIOBEKa.

3amuTa y OpraHM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3mMoB. Cropbl OakTepuil M LHCTHI
MPOCTEHIINX. 3aluTa Yy MHOTOKJIETOYHbIX pacteHuil. Kyrtukyna. CpeacTBa macCHMBHOM M XMMHUYECKOM
3auThl. OUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX JKUBOTHBIX. IIOKpOBBI M MX NpOoWM3BOAHBIE. 3aliUTa OpraHu3Ma OT
Oonesneit. IMmyHHas cucrema dYenoBeka. KieTo4yHbIi M TymMOpalibHbII MMMYyHUTET. BpoxnéHHbIH U
npruoOpeTEéHHBIN crienupUUecKuii IMMYHHUTET. TeopHs KIOHAIbHO-CeNeKTUBHOTO nMMyHuTeTa (I1. Dpnux,
®. M. bepner, C. Toneraa). BocranuTtenbHbsle OTBETHl OpraHU3MOB. PoJib BpOXKIEHHOTO UMMYHHMTETa B
Pa3BUTHUH CUCTEMHBIX 3a00JIEBAaHUM.

PaznpaxxumocTs M perynsduus y OpraHu3MoB. Pa3qpa’kuMocTh y OJHOKJIETOYHBIX OpPraHU3MOB.
Takcuchl. Pa3apa)kuMOCTh U peryJidnus y pacteHuid. PocToBbie BelecTBa U MX 3Ha4YCHHUE.

HepBHas cucrema u peduiekTopHast peryisuusi y >KUBOTHbIX. HepBHas cuctema u e€ OTHETBI
OBOJIOIIMOHHOE YCIJIO)KHEHUE CTPOEHUS HEPBHOM CHUCTEMBI y KHMBOTHBIX. OTHENbl TOJOBHOIO MO3ra
MO03BOHOYHBIX KUBOTHBIX. Pedpriekc u pednexkropras ayra. besycnoBHbie U yCIOBHbBIE peIEKCHI.

I'yMopanbHas perynsiuus ¥ 3HIOKPUHHAs CHUCTEMa JKMBOTHBIX M uesoBeKa. JKenespl SHAOKpUHHOU
CUCTEMBl M HX TOpMOHBI. JlelicTBUe TOPMOHOB. B3auMOCBSI3b HEPBHOW U DSHJIOKPUHHON CHCTEM.
I'umoranamo-runoguzapHas cucrema.

JdemoHcTpanuu

[Toptpet: W. I1. [1aBnos..

Tabmuibl u cxembl: «OTHOKIETOUYHBIE BOJAOPOCIN», «MHOTOKIETOUHBIE BOJOpOCTNY, «bakTepumy,
«IIpocreiimme», «OpraHbl IBETKOBBIX pacTeHHI», «CHCTEMBl OPraHOB IIO3BOHOYHBIX JKHBOTHBIX),
«BHyTpeHHee cTpoeHHe HacekombIx», «TkaHu pactenuii», «KopHeBble cuctemb», «CTpoeHHe CTeOs,
«CTpoeHue JIUCTOBOM IUIACTHHKWY, «TkKaHM XUBOTHBIX», «Ckener uenosekay, «llumeBapurenbHas
cuctema», «KpoBeHocHas cucremay, «/lpixarenbHas cucreMar», «HepBHas cucremar, «Koxkay, «MpleuHas
cuctema», «BpiaenurenbHas cucrema», « HIOKpPUHHASI cucteMay, «CTpoeHne MbIILbD, «IMMyHUTETY,
«KumeunononoctHsie», «CxeMa MUTaHUs pacTeHuin», « KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIXY,
«Crtpoenne tuaps», «CTpoeHue IiaHapun», «BHyTpeHHee cTpoeHwe IoxaeBoro uepBs», «HepBHas
cuctema poid», «HepBHas cucrema asarymkn», «HepBHast cucrema npecmbikatomuxcs», «HepBHas cuctema
nTuiy, «HepBHas cucrema miekonurtamux», « HepBHas cucrema yenoBekay, «Pediexcy.

O6opynoBaHHe: CBETOBOM  MHUKPOCKOI,  MHKpPOIpEnapaTbl  OJHOKJIETOYHBIX  OpPraHU3MOB,
MUKpOIIpenapaTbl TKaHEHW, paKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, HIJIOKOXKHX, JKHUBBIE
9K3EMIUIIPhl KOMHATHBIX PACTeHUH, repOapuu pacTeHU pa3HbIX OTIENOB, BIaKHbIE IPENapaThl KUBOTHBIX,
CKEJIEThl MO3BOHOYHBIX, KOJUIEKIIMM OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJoBeKa, 000pyAOBaHUE IS
JIEMOHCTpAIMK TOYBEHHOTO M BO3JYIITHOTO NMUTAHMUS PACTEHUH, pacIICIUICHUs] KpaxMana u OelKOB I0j
neiictBueM (pepMeHTOB, 000pyIOBaHUE ISl JEMOHCTPALMM OIBITOB MO W3MEPEHUIO >KU3HEHHOW EMKOCTU
JETKUX, MEXaHU3Ma JbIXaTeJbHBIX ABH)KEHUHN, MOJIEJIA TOJIOBHOTO MO3Ta PAa3IMYHBIX )KUBOTHBIX.

JlaboparopHnasi padota «/3yueHue TKkaHell pacTeHUID.

JlaGopatopnas padora «/3yueHue TKaHeH )KUBOTHBIX».



JlaGopaTopHas padora «/3ydeHne opraHoB IBETKOBOTO PACTEHUS.

Tema 10. Pa3MHOkeHHe M pa3BUTHE OPTraHNU3MOB

@DopMbI pa3MHOKEHHS OPTraHU3MOB: Oecroioe (BKJII0Yasi BEreTaTUBHOE) U MoJioBoe. Bupl Gecrionoro
Pa3MHOXEHHUS: TOYKOBAHKE, CTIOPYJISIN, (hparMeHTanus, KIOHUPOBAaHHUE.

[lonoBoe pasmuHoxkenue. IlonoBbie kneTku, wnu ramersl. Meio3. Cragun wmeiiosa. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMpIci MeHo03a U MOJIOBOTO Tporecca. Meio3 u ero
MECTO B KU3HEHHOM LIMKJIE OPIaHU3MOB.

[IpenzapoapiieBoe pasBuTHe. ['ameroreHe3 y XHMBOTHbIX. [lonoBele »xene3pl. OOpa3oBaHue Hu
pa3BUTHE MOJOBBIX KJIETOK. CriepMarorenes u ooreses. CTpoeHHE MOJIOBBIX KIETOK.

Omio10TBOpEeHUE U AMOPHOHAIBHOE Pa3BUTHE XKUBOTHHIX. CIOCOOBI OIUIONOTBOPEHUS: HAapy>KHOE,
BHyTpeHHee. [lapTeHorenes.

WnnuBuayanbHOoe pa3BUTHE OpraHu3MoB (OHTOreHe3). OMOpuosoTHs — HaykKa O pa3BUTHU
opranusMoB. Mopgozcenes — 0ona u3 enasHvix npooiem sambpuonocuu. Konyenyus mopgozenos u mooenu
mopgpoeeneza. Ctaguu >SMOpHOTeHe3a KUBOTHBIX (Ha mpumMepe Jarymku). Jpoonenune. Tumnsl npobieHus.
Jlemepmunuposannoe u Hedepmunuposannoe oOpobnrenue. brnacmyna, munvt oracmyn. OcoOEHHOCTH
NpoOJIeHNsT MJICKONUTAIOIUX. 3apoAblllieBble JUCTKH (TacTpyssaius). 3akiajka OpraHoOB W TKaHEH u3
3apOJIBIIIEBBIX JIUCTKOB. B3anMHOe BIMsSHHME YacTeil pa3BHBArOILErocss 3apojslia (3MOpHOHANIBHAS
MHAYKLINA). 3aKiIajaKa [IaHa CTPOEHMsI dKUBOTHOTO KaK pe3yibTaT UEPAPXUUYECKUX B3aMMOJACHCTBUI I'€HOB.
BnusiHue Ha SMOpHOHANBHOE Pa3BUTHE PA3TUYHBIX (PaKTOPOB OKPYIKAIOIIEH Cpebl.

Poct u pasButue xuBoTHBIX. [locTamMOpuoHanbHbI mnepuon. IlpsMoe M HempsiMoe pa3BUTHE.
PazButne ¢ meramopdo3oM y OECIO3BOHOYHBIX M TMO3BOHOYHBIX JKMBOTHBIX. BHOJOrMueckoe 3HaueHHE
IPSAMOrO0 M HENpPSAMOIO pa3BUTHsA, MX PAaCHPOCTPaHEHHE B Ipupone. Tumbel pocTa XUBOTHBIX. DakTOpsI
peryjsiiii pocTa JKUBOTHBIX M 4yenoBeka. CTaauM NOCTAIMOPHUOHAIBHOTO pPa3BUTHSA Y JKMBOTHBIX H
yenoBeka. [lepuosiel oHTOreHe3a yenoBeka. CTapeHne U cMepTh Kak OMOJIOTHYeCKHEe MPOLIECCHI.

Pa3MHoxeHue u pazsutue pacrenuil. ['amerodut u cnopodut. Meilo3 B KU3HEHHOM LIUKIIE PACTCHUH.
OOpazoBanue crnop B mpouecce Meno3a. ['amerorene3 y pacreHuidl. OTIUIONOTBOpPEHHE M pa3BUTHE
PacTUTENIbHBIX OPraHU3MOB. /[BOMHOE OIJIOJJOTBOPEHHE Y IBETKOBBIX pacTeHHU. OOpa3oBaHHE U pa3BUTHE
CEMEHH.

MexaHHU3MBbl PETYJISLUN OHTOTE€HE3a y PACTEHUM 1 KUBOTHBIX.

JdemoHcTpauuu

[Toprpetsr: C. I'. HaBammn, X. llnemas.

Tabmuuel u  cxembl: «BereratuBHoe pa3MHOXkeHHe», «Tumbl 06ecmojioro pa3MHOKEHH,
«Pa3MHOXeHHe XnaMHIOMOHanbl», «Pa3MHOXXeHHME »JBrieHb», «Pa3MHOXeHue ruape», «Menosy,
«Xpomocombl», «l'amertorenes», «CTpoeHHE SHUEKIETKM M CHEpMaTo30uaa», «OCHOBHBIE CTaauU
OHTOreHe3a», «lIpsMoe M HempsMoe pas3BuTHe», «Pa3BuThme Malickoro xyka», «Pa3Butue capaHumy,
«Pa3Butne nArymkun», «JlBolWHOE OIUIOJOTBOPEHHE Yy LIBETKOBBIX pacTeHMil», «CTpoeHue ceMsH
OJHOJIOJBHBIX W JIBYJOJBHBIX pacTeHUN», «KU3HEHHBINM LMK MOPCKOW KamycTbD, «/KM3HEHHBIA IUKII
Mxay, «KU3HEHHBI LUKII AIIOPOTHUKAY, «KM3HEHHBIN LIUKII COCHBD).

O6opyoBaHHe: CBETOBOW MHKPOCKOIN, MHKpPOIpenapaThl SIMIEKIETOK U CIepMaTO30U0B, MOJENb
«IMK1 pa3BUTHUSA JISTYILIKH.

JlaGopaTopHas padora «/3ydeHne CTpOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIPENapaTax».

IIpakTnyeckas padora «BplsiBiIeHNE IPU3HAKOB CXOACTBA 3apO/IbIIIEH TO3BOHOYHBIX JKUBOTHBIX).

JlaGopaTopHas padora «CTpoeHNE OPraHOB Pa3MHOKEHUS BBICILIUX PACTEHUI».

Tema 11. I'eHeTHKa — HAYKAa 0 HACJIeICTBEHHOCTH U U3MEHYHMBOCTH OPraHU3MOB

Wcropusi craHoBieHUs] M pa3BUTUS FEHETHMKU Kak Hayku. Pabotel I'. Mengens, I'. ne ®pusa, T.
Moprana. Ponb oTedecTBeHHBIX YU€HBIX B pa3Butuu reHeTrku. Padoter H. K. Konsiora, H. 1. BaBumoga,
A. H. benoszepckoro, I'. . Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHbBIE TE€HETHYECKHE IOHATHS M CUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI, AJIJIEJIBHBIE TI'€HBI,
albTEpHATUBHBIC NPU3HAKH, JOMUHAHTHBIA U PELECCUBHBIA NPU3HAK, TOMO3HUIOTa, T€TEPO3UrOTa, YUCTAst



AuHUS, TUOpHUIbI, TeHoTurn, @eHoTtun. OCHOBHBIE METOABI TEHETHKH: THOPUAO0IOTHYECKHIA,
LUTOJIOTMYECKUH, MOJIEKYJIIPHO-T€HETUYECKUMN.

JdemoncTpanuu

IToptpetsr: I'. Menaens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. U. Basuiios, A. H. beno3epckuid,
I'. . Kapnieuenko, 0. A. ®unumnuenko, H. B. Tumodees-PecoBckmii.

Tabmus! u cxeMbl: «MeTo bl TeHETUKIY, «CXEeMBbI CKpELTUBaHUS.

JlaboparopHnasi padora «/[po3odmia kak 00bEKT TeHETUUECKUX UCCIEIOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Mouorubpuanoe ckpenuanue. [lepBolit 3axkon MeHaens — 3aKk0H eAMHO00pa3usi TMOPUIIOB IEPBOTO
nokosienus. IIpaBuno noMmuHuMpoBaHus. Bropoll 3akoH MeHzaens — 3aKOH pacLICIUICHUS IPU3HAKOB.
[uTomornyeckue OCHOBBI MOHOTHOPUIHOTO CKpEIIUBaHus. [ UIoTe3a YNCTOTHI raMer.

AHnanusupytoniee ckpemyBaHue. [IpoMexyTouHbIi XxapakTep HacienoBaHMs. PaciuerieHue
MPU3HAKOB MPU HETIOJTHOM JIOMUHHUPOBAHUHU.

JurubpugHoe ckpenuBaHue. TpeTud 3akoH MeHnens — 3aKOH HE3aBUCUMOTO HacJeI0BaHUS
MpU3HAKOB. [[uTomornueckue OCHOBBI AUTUOPUIHOTO CKPEIIMBAHUS.

CuemnnieHHoe HacnenoBaHue npusHakoB. Pabotel T. Moprana. CrerieHHOe HacieIoBaHHE T'€HOB,
HapylLIEHUE CLUEIJICHUSI MEXIy FTeHaMU. XPOMOCOMHAasl TEOpHsI HACIIEICTBEHHOCTH.

I'enetnka nona. XpoMOCOMHBIN MEXaHU3M OIPEEICHUS 1M0JIa. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
l'omorameTHbIil U reTeporamMeTHbId MO ['eHeTHueckas CTpyKTypa MOJOBBIX XpomocoM. HacnenoBanue
MIPU3HAKOB, CIICTVICHHBIX C ITOJIOM.

I'enorun kak nenoctHas cucrema. [meiioTponus — MHOKECTBEHHOE JI€MCTBHE TeHa. MHOKECTBEHHBII
ayuienu3M. BzaumopencTBue HeamienbHbIX reHoB. KoMmmemenTapHocTs. Onuctas. [lonmumepust.

['eHeTHdecKuii KOHTPOJIb PA3BUTHSl PACTEHUH, )KMBOTHBIX W YEJIOBEKA, a TaKKe (PH3MOIOTHIECKUX
MPOIIECCOB, MOBEACHUS U KOTHUTHUBHBIX (YHKIMH. ['eHeTHuecKkne MexaHu3Mbl CUMOHOTeHe3a, MEXaHU3MbI
B3aMMOJCHCTBUS «XO3SMH — MapasuT» U «XO35SUH — MUKpoOuom». ['eHeTHyeckue acmeKTbl KOHTPOJIS U
WU3MEHEHUs HACJIeJICTBEHHON MH(GOPMAIIUU B TIOKOJICHHSIX KJIETOK U OPTaHU3MOB.

JdemoncTpanuu

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

Tabmuuer u cxemsl: «llepBerii u BTOpoil 3akoHBI Mennens», «Tpetuit 3akoH MeHaens»,
«Ananusupymoliiee ckpenBanuey, «Henonnoe nomuaupoBanue», « CIIEIUIEHHOE HACIEJOBAaHUE NTPU3HAKOB
y npo3oduisly, «['enetuka moma», «Kapuorun yenosekay, «Kapuotun npo3oduisny, «KapruoTur nTuis,
«MHOXECTBEHHBIN ajuIen3M», «B3auMoIelicTBUE TEHOBY.

O6opynoBaHue: MOJENb 7S AEMOHCTPAIMU 3aKOHOB €TUHO00pa3us rTHOpUI0B IEPBOTO MOKOJICHUS U
pacuieIuieHus] MPU3HAKOB, MOJENb ISl JEMOHCTPALMM 3aKOHAa HE3aBHUCHUMOTO HACJIeIOBAHMSI NPHU3HAKOB,
MOJENb JUIsl  JIEMOHCTpallMu  CIEIUICHHOTO  HACJIEJOBaHUS MPU3HAKOB, CBETOBOM  MMKPOCKOII,
MUKponpenapat: «Jpo3opumay.

IpakTuyeckas padora «/3ydueHue pe3yabpTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DUITBI».

IIpakTuyeckas padora «/I3ydenue pe3yabTaToB AUTUOPUIHOTO CKPEIIUBAHUS Y APO3OPHIIBI.

Tema 13. 3aKkoHOMEPHOCTH U3MEHYMBOCTH

B3aumoneiictBue reHotuna u cpensl mpu GopmMupoBaHUM (GeHoTuna. M3MEHUYHBOCTh MPU3HAKOB.
KauecTBeHHbBIE U KOJTMYECTBEHHBIE MPU3HAKU. BUIbl N3MEHUNBOCTH: HEHACIIEACTBEHHAS U HACIECTBEHHAS.

MoudukanoHHass U3MEHYMBOCTb. Ponb  cpeasl B OpMHpPOBaHUM — MOIM(UKAITMOHHON
n3MeHunBocTH. Hopma peakiuu npusHaka. BapuannoHHbli psa v BapuanronHast kpusasi (B. Moranncen).
CaoiicTBa MOIU(DUKAIIMOHHONW U3MEHIYUBOCTH.

'enotunuueckas n3MeHYUBOCTh. CBONCTBA TEHOTUIINYECKOW U3MEHUYMBOCTU. BUIbl TeHOTUITMYECKON
M3MEHYMBOCTU: KOMOMHATHUBHAS, MyTallMOHHASL.

KoMmOnHaTtiBHasT W3MEHYMBOCTh. MeHo3 M TIOJOBOM TpoIleCC — OCHOBA KOMOWHATHBHOMU
U3MEHYMBOCTU. Pojb KOMOMHATMBHOW WM3MEHYMBOCTH B CO3JaHUM TEHETHYECKOrO pa3HooOpasus B
npenesax OJHOTO BUJA.



MyTanuoHHasi ©”3MEHYMBOCTh. Buapl MyTanuii: reHHbIE, XPOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHBIE U
WHIYLMPOBAHHbIE MYyTalMM. SepHbIE W LHUTOIIa3MaThuueckue Myrtauud. ComMaTHYecKue M IOJIOBbIE
MyTaiuu. [I[pyuynHbl BOSHUKHOBEHMSI MyTalluid. MyTareHbl U UX BIUSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOI'O Tpoliecca. 3aKOH TOMOJIOTMYECKUX psAI0B B HaciencTBeHHoW wu3zMeHunBoctu (H.U.
Bagunos). BuesiiepHast ”3MEHYHMBOCTh U HACJI€ICTBEHHOCTb.

Onucenemura u 3nU2eHOMUKA, POlb INULEHEMUUEeCKUX (PaKkmopos 6 Hacied08aHuu U UsMEeHYUBOCMU
GerHomunuyeckux npusHaKo8 y Op2aHu3Mos.

JdemoHcTpaunu

[Toptpetsi: I'. ne @pus, B. Moranucen, H. 1. BaBuios.

Tabmuie! U cxeMbl: « Busibl u3MeHUNBOCTHY, «MoaudukamonHas N3MEHIMBOCThY», «K KoMOMHATHBHAS
U3MEHYMBOCTE», «Meiio3», «OmmonorBopeHue», «l'eHeTudeckre 3a0o0NeBaHUsI 4YeNOBeKa», «Bumbl
MyTaLumn».

ObopynoBaHue: KHUBbIE W TepOapHbIE dK3EMIUIIPHl KOMHATHBIX PAacTEeHHH, pUCYyHKH (doTorpadun)
JKUBOTHBIX C Pa3JIU4YHBIMUA BUIAMH U3MEHYUBOCTH.

Jlabopatopnasi padora «lcciemoBanne 3aKOHOMEPHOCTEH MOMM(PUKAIMOHHON HW3MEHYMBOCTH.
[TocTpoeHne BapuallMOHHOTO psifia U BApUALIMOHHON KPUBOW».

IIpakTHyeckas padora «MyTauu y Apo30Quiibl (Ha TOTOBBIX MUKPOIpENaparax).

Tema 14. I'eHeTHKA YeI0BeKa

Kapuotun uyenoBexka. MexayHapoaHash MporpaMma HCCIEIOBaHUS TE€HOMa 4YeloBeKa. MeTomabl
W3Y4YEHUs] TEHETUKH 4YEeJIOBEKa: TCHEAIOTMYeCKUM, OJM3HEIOBBIM, IMTOTCHETHYECKUN, TMOMYJISIIITUOHHO-
CTATUCTUYECKUN, MOJIEKYJIApHO-TeHeThuueckuil. COBpEeMEHHOE OIpeACICHHEe Te€HOTHUMA: TMOJHOT€HOMHOE
CEKBCHUpPOBAHUE, T'E€HOTUIIMPOBaHUE, B TOM uwucie ¢ mnomompbio [I[[P-ananuza. HacneactBennbie
3a00JIeBaHNs dYeNlOBEKa. [ ©HHbIE W XPOMOCOMHBIE OOJIe3HM 4YelioBeKa. bone3Hn ¢ HacieICcTBEHHOU
MPEAPACIIONOKEHHOCTHIO. 3JHAYEHNE MEIULIMHCKON T€HETUKN B MTPEAOTBPALIEHUH U JICUEHUN T€HETUYECKHUX
3a0oyieBaHUl 4YelloBeKa. MeauKo-reHeTuueckoe KOHCylbTHpoBaHue. CTBoloBble KieTKU. [loHsTHE
«TEHETHYECKOTO Tpy3a». ODTHYECKHE AaCMeKThl HCCICNOBAaHUN B 00NAcCTH pPEJaKTUPOBAaHUS TeHOMa U
CTBOJIOBBIX KJIETOK.

Ienernyeckue (HakTOPHI MOBBIMICHHONW YyBCTBUTEILHOCTH YEIOBEKA K (PH3NIECKOMY U XHMHUYECKOMY
3arps3HEHUIO OKPYIKaroIiel cpebl. ['eHeTnUeckas npeapacnoaoKeHHOCTh YeJIOBEKa K MaTOJIOTHSIM.

JdemoHcTpauuu

Tabmumer u  cxemsl: «Kapuotunm demoBeka», «MeTOapl W3YyYCHUS TEHETUKH YEJIOBEKay,
«"eneTnueckue 3a001€BaHUS YETTOBEKAY.

IpakTnueckasi padora «CocTaBlIieHHE U aHATIU3 POJOCIOBHOI.

Tema 15. Ceniekuusi OpraHusMoB

JomecTukanust ¥ celeKIus. 3apoKIAeHUE CeNeKIMU U aoMectukanuu. Yuenue H. V. BaBunona o
[lenTpax mpOUCXOXIEHUS W MHOT0oOpasusi KyJbTYPHBIX pacTeHuM. Ponb cenekiuu B CO3AaHUU COPTOB
pacTteHud U mopoj KUBOTHBIX. COpT, MOpoJia, MITaMM. 3aKOH TOMOJIOTHYECKUX DPsIOB B HACJIE/ICTBEHHOU
n3meHunBoctr H. Y. BaBunosa, ero 3naueHue a1 CeIEKIIMOHHON PabOTHI.

Metoapl ceneKIMOHHON paboThl. MICKyCCTBEHHBIH OTOOp: MacCOBBIM M WHIWBHUAYaJIbHBIM. DTarmbl
KOMOHMHAIIMOHHOM cenekiuu. VcnbiTanue mpou3BouTeneil o moToMcTBy. OTOOp MO TEHOTHUITY C TIOMOIIIBIO
OILICHKH (pEHOTHUIIa TOTOMCTBA U OTOOp MO TEHOTHUITY ¢ ToMoIbio aHanuza JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CeJCKIIMOHHOW pa0oThl. PanuanMoHHBIN M XUMHYECKHIA
MyTareHe3 KaK MCTOYHHMK MYyTallii y KyJIbTypHbIX (opM oOpraHu3MoB. lcmonbp3oBaHHEe TE€HOMHOTO
penakTupoBaHus U MeToA0B pekoMOnHaHTHBIX JIHK miis momydyenust ucxomnoro Matepuana Jijisi CEIeKIUH.

[Tonyuenue monmumionaoB. BuyTpusumosas rudpuanzanus. biM3kopoICTBEHHOE CKpEIIMBaHKUE, WU
uHOpuauHr. HeponcTBeHHoe ckperuBaHue, Win ayTopuauHr. I'erepos3uc u ero nmpuuuHsl. McnonaszoBanue
rereposuca B ceneknuu. OtnanéHHas rubpuausamnms. [Ipeogonenne Oecrionus MEKBHIOBBIX THOPHIOB.
JlocTrkeHHsI CeNIEKIIUU PACTEHUM U JKUBOTHBIX. «3€1EHAs peGONIOYULY.



CoxpaHeHHe ¥ U3y4eHUE T€HETHUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN M UX AUKUX POJIUYEH IS
CO3JIaHMsI HOBBIX COPTOB M THOPUIOB CEIbCKOXO3SIMCTBEHHBIX KYJIbTYp. M3yuenue, coxpanenue u
ynpaenenue 2eHemudecKuMu pecypcamu CenbCKOXO3AUCTEEHHBIX U NPOMbBICI0GLIX HCUBOMHBIX 6 Yesx
VAVYUWEHUS. CYYeCcmBYIOWUX U CO30AHUSl HOBbIX NOPOO, NUHUL U KPOCCO8, 8 MOM Yucle C NpuMeHeHuem
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIE008AHULL, NEePedo8bIX UOell U NePCREeKMUBHBIX MEXHOLOSULL.

JdemoHcTpauuu

[Toptpetsr: H. U. Basunos, U. B. Muuypum, I'. /1. Kapneuenko, I1. I1. JIykesnenko, b. JI. Acraypos,
H. bopnoyr, J. K. benses.

Tabmumpl U cxembl: «L[eHTpbI TPOUCXOXKIEHUS U MHOTooOpasusi KyJbTYPHBIX pacTeHUi», «3aKoH
TOMOJIOTUYECKHX PSJOB B HACJIEACTBEHHOW M3MEHYUBOCTH», «MeTtonbl cenekuumny», «OtnanéHHas
rubpuan3anysy, «MyTtareHesy.

JlaGopaTopHas padora «/3ydeHne copToB KyJbTypHBIX PACTEHUHN U MOPOJ TOMAIIHUX )KUBOTHBIX).

Jlaboparopnasi pabdora «/3ydeHrne METOJIOB CEJIEKIIUU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUII».

Tema 16. BUOTEXHOJI0THS U CHHTETHYECKAsI OHOJIOT U

OOBeKTHI, UCTIONb3yEMbIE B OMOTEXHOJIOTUH, — KIETOYHbIE M TKAHEBbIE KYJIbTYpPbl, MUKPOOPTAHU3MBI,
UX XapakTepucTuka. TpaaulMoHHas OWOTEXHOJOTHUS: XJyeOomeueHne, TMOTyYeHHE KHUCIOMOIOUYHBIX
NPOAYKTOB, BUHOAenue. Mukpobuonorndeckuii cuHTe3. OOBEKTbl MHUKPOOHMOJOTHMUYECKUX TEXHOJOTHM.
[IpousBocTBO OenKa, aMUHOKUCIIOT ¥ BUTAMHHOB.

Coznanue TEXHOJOTMH M HMHCTPYMEHTOB II€JIEHANIPABIEHHOTO HM3MEHEHUs] M KOHCTPYHPOBAHUSA
T€HOMOB C IIEJIbIO MTOJIYYEHHUSI OPTaHU3MOB U UX KOMIIOHEHTOB, COAEPKAINX HE BCTPEYAIOLIUECS B IPUPOJIE
OMOCHUHTETHYECKHE MYTH.

Knerounas mnxeHepus. MeTonbl KylIbTypbl KJIETOK M TKaHEH pacTeHUU M KMBOTHBIX. KprnobaHkH.
ComaTnueckasi ruOpuau3anus W coOMaTHUuecKuil smOpuoreHes. Vcmonb30BaHHE TarIONAOB B CENEKIUU
pactenuil. [lonyyenue monoxnonanvuvlx anmumen. Hcnonvzoeanue MOHOKIOHANLHBIX U NOAUKTOHATbHBIX
aumumen ¢ meouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PEKOHCTpyKIMs SHIEKIETOK U KIOHUPOBAaHUE
KHUBOTHBIX. MeETOA TpaHCIUIAHTALMHU sIEp KICTOK. TexHonozuu 0300po6ieHuUsl, KYIbMUSUPOSAHUs U
MUKDOKTIOHANILHO20 PA3MHONCEHUS CEeNbCKOXO3AUCTNEEHHBIX KYIbIMYP.

XpOMOCOMHAasi W TeHHas WHKeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€Ha U KOHCTPYHpPOBaHUE
pekomOunanTHBIX JIHK. Cos0anue mpanceennvix opeanuzmos. JJoCTHXEHUS U MEPCIIEKTUBBI XPOMOCOMHOMN
Y TEHHOW MHXKEHEPUHU. DKOJIOTHUECKUE M STUUECKHE MPOOIeMbl TCHHOM WH)KEHEPHUH.

Meauuunackue OuorexHonoruu. IloctreHomuas mudpoBas wmenunuHa. [II[P-guarnoctuka.
MeTabonoMHBINM aHANIW3, TEHOICHTPUYECKHI aHalmu3 MpoTeoMa YeloBeKa JJsi OIEHKH COCTOSHUS €ro
310poBbsl. VCmONb30BaHUE CTBOJIOBBIX KIIETOK. TaprerHas tepamusi paka. 3D-OnmomHxeHepus ais
pa3paboTku (PyHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3JIaHUS KOMILIEKCHBIX TKaHEH
COYETaHWEM TEXHOJOTHHA TpEXMEpHOro OWONpHHTHHTA © cKapQoiauHra [UIs pemieHus 3ajad
MEPCOHAJIM3UPOBAHHON MEIUIIMHBI.

Coznanue BEKTOPHBIX BAKIMH C II€JIbI0 0OecreueHus KOMOMHUPOBAHHON 3alllUThl OT BO30YyIUTENEH
OPBMH, ycraHoBieHHE MOJEKYJSpHBIX MexaHu3MoB (yHkunonupoanus PHK-cogepxamux BupycoB,
BBI3BIBAIOIINX 0CO0O0 OMacHbIe 3a00JIeBaHNS YEIOBEKA U )KUBOTHBIX.

JlemoHCcTpanumn

Tabmumer u cxembl: «lcmonb30BaHWE MHUKPOOPTAaHW3MOB B IMPOMBIIIIEHHOM IPOU3BOJICTBEY,
«KnerouHas unxxenepus», «['eHHass HHKEHEPUS».

JlabopaTropHnasi padora «3yuenne 00beKTOB OMOTEXHOIOTUM.

IIpakTnyeckas padora «IlomyueHne MOJOYHOKHUCIIBIX TPOLYKTOBY.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O BUOJIOI'MU HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA



JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS OOYYAIOMIMMUCS MpOrpamMm
cpeaHero o0IIero o0pa3oBaHus: JMYHOCTHBIC, METAPEAMETHBIE U ITPEIMETHBIE.

B cTpyKkType AMUHOCTHBIX Pe3yJbTaTOB OCBOCHUSI IIPOrPaMMbI 110 OMOJIOTMH BbIAEIEHBI CIEAYIOIINE
COCTABJISIIOLIME: OCO3HAHUE OOYYAIONIMMUCS POCCUMCKON TpakIaHCKOW MIIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOONPENEICHUIO, Haluyue mMomugayuy K OoOy4eHUI0 OMOJIOTHH,
yenenanpasieHHoe pasgumue BHYTPEHHUX YOEXKICHMH JIMYHOCTM HAa OCHOBE KIIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKHUX TPAAULUI pa3BUTUS OMOJIOTUYECKOTO 3HAHUSA, 20MOBHOCMb U CHOCOOHOCHb OOYYAIOLINXCS
PYKOBOJICTBOBAThCSl B CBOEH J€ATEIbHOCTH LEHHOCTHO-CMBICIOBBIMH YCTAHOBKAMU, MPUCYIIMMH CUCTEME
OMOJIOTUYECKOTO O00pa3oBaHMs, Haluyue NPABOCO3HAHUS DKOJOTHMYECKOW KYIBTYPBI, CHOCOOHOCHU
cmaeumsb €N U CTPOUTD KU3HEHHBIE TIJIAHBbI.

JIn4uHOCTHBIE pe3yJIbTaThl OCBOEHUSI IPOrpaMMBbl 110 OMOJIOIMH JOCTUTAIOTCS B €AMHCTBE y4eOHOU U
BOCIHUTATEIbHON JEATEIbHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMU POCCHUMCKUMH COLMOKYJIbTYPHBIMH,
UCTOPUYECKUMHU U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH, IPUHATHIMU B OOIIECTBE IPaBUJIaMU U HOPMaMU
MOBEJICHUSI M CIOCOOCTBYIOT MpOIECCaM CaMONO3HAHMS, CAMOBOCIUTAHMS UM CaMOpPA3BUTHS, Pa3BUTHUS
BHYTPEHHEN MMO3ULINN JIMYHOCTH, MMATPUOTU3MA U YBAKEHUS K 3aKOHY U IIPABOIOPAJKY, YEIOBEKY TpyAa U
CTapuieMy IOKOJICHHIO, B3aHMHOTO YBaXKCHHS, OEpeKHOTO0 OTHOLIEHUS K KyJIbTYPHOMY HACIEAHI0 U
TpaauLMsIM MHOTOHAMOHAJIBHOTO Hapoaa Pocculickoit @enepauuu, NpUupoae U OKpYKarollen cpeie.

JIMYHOCTHBIE PE3yNIbTaThl OCBOEHHSI Y4eOHOT0 mpeameTa « buoaorush» J0KHBI OTpakaTh TOTOBHOCTh
U CIIOCOOHOCTh O0YYaroIMXCsi PyKOBOJCTBOBATHCSI COPMUPOBAHHON BHYTpPEHHEH MO3UIUEH JIHUYHOCTH,
CUCTEMOM LIEHHOCTHBIX OpHUEHTAlui, TMO3UTHUBHBIX BHYTPEHHUX YyOEXJEHHUH, COOTBETCTBYIOIIMX
TPaJULIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIecTBa, paclIMpeHHe >KU3HEHHOTO OIbITa M OIbITa
JEATEIbHOCTH B NIPOLIECCE peaM3alliM OCHOBHBIX HANpPABJICHWIN BOCIUTATEIBHOM IESATENBHOCTH, B TOM
qHCJIe B YaCTH:

1) rpamaaHCKOr0 BOCIIUTAHMS

c(OPMHUPOBAHHOCTh IPAXKIAAHCKON MO3UIIUH 00YYArOIIErocsi Kak akTHBHOTO U OTBETCTBEHHOT'O 4JIeHA
poccuiickoro o0IIecTBa;

OCO3HaHHE CBOMX KOHCTUTYI[MOHHBIX IIPaB U 003aHHOCTEH, yBaXKEHHE 3aKOHA U IIPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JESTENbHOCTU MPHU CO3JaHUM YYEOHBIX MPOEKTOB, PELICHUU
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4, BHIITOJHEHUU OUOJIOTMYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH OMPENENSITh COOCTBEHHYIO MO3UIMIO TI0 OTHOIIEHHUIO K SIBJICHUSM COBPEMEHHOM KU3HU
1 OOBSCHATH €€;

YMEHHE YUUTHIBATh B CBOUX JCUCTBUAX HEOOXOJUMOCTh KOHCTPYKTUBHOTO B3aMMOJICHCTBUS JIIO/ICH C
Pa3HbIMH YOEKIECHUSAMU, KYJIbTYPHBIMU HEHHOCTSMHU U COLUAIBHBIM I0JI0KEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B MPOIIECCE COBMECTHOT'O BBIMOJIHEHUS YUE€OHBIX, IO3HABATEIbHBIX U
UCCJIEIOBATEIbCKUX 3a/ay, YBAXKUTEIHLHOIO OTHOUICHHSI K MHEHUIO ONIIOHEHTOB MPHU 00CYKIEHUN CIIOPHBIX
BOIPOCOB OMOJIOTUYECKOTO COAEPIKAHMUS;

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOU AEATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCUMCKOIN Tpa)KAaHCKOM MASHTUYHOCTH, NATPUOTU3MA, YBAXKEHUS K CBOEMY
Hapoady, 4YyBCTBAa OTBETCTBEHHOCTH Iiepen PoauHOMN, ropoCTH 3a CBOM Kpail, CBOO PoauHy, CBOU SA3BIK U
KyJIbTYpY, IPOIJIOE ¥ HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIEHUE K IPUPOJHOMY HACJIEANIO U MAMATHUKAM MPUPOABI, AOCTHKEHUAM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJaJ POCCUMCKUX YYEHBIX B CTAaHOBJICHHE M pa3BUTHE OHOJIOTHH,
NOHUMAaHHUs 3HAYeHUs OMOJIOrMM B IMO3HAHUU 3aKOHOB MPHUPOJbI, B KM3HU UYEJIOBEKAa M COBPEMEHHOTO
00111eCTBA;



ujeiiHas yOoeXJIEHHOCTh, TOTOBHOCTh K CIIyXeHHIO M 3ammre OTedecTBa, OTBETCTBEHHOCTh 32 €ro
cyas0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS

OCO3HAHME AYXOBHBIX IEHHOCTEN POCCUICKOr0 HAPOa;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ’TUYECKOTO TIOBEJICHHUS;

CIIOCOOHOCTh OLIEHMBAaTh CHUTYalMI0 W TPUHHUMATh OCO3HAHHBIE pEIIEHUS, OPHUEHTHUPYSCh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTENSM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO MPUHSTHS
LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU C TpaauLusaMu HapoaoB Poccuy;

4) 3cTeTHYeCKOr0 BOCIMTAHUS

3CTETHUYECKOE OTHOUIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOI'O0 TBOPYECTBA,
CropTa, TpyJa, OOIIECTBEHHBIX OTHOIICHHUI;

MOHUMAaHUE YMOLIMOHAIIBHOTO BO3/IEUCTBUS )KMUBOM MPUPOJIBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQ)XEHHMIO B pa3HbIX BUJAX HCKYCCTBa, CTpPEMJIEHHE MPOSBIATH KadyecTBa
TBOPYECKOM JINYHOCTH;

5) ¢usudyeckoro BocnUTaHHs, (POPMHMPOBAHUA KYJbTYPbI 310POBbS H IMOIHMOHAJILHOIO
Osaromosy4usi:

NOHUMAaHME U peanu3alys 310poBOro U 0e30macHoro oopasa *Hu3HH (3J0pOBOE MUTAHKUE, COOIIOACHNE
TUTHEHUYECKNX MPaBWI U HOPM, COATaHCUPOBAHHBIM PEXXUM 3aHSATHH W OTIBIXA, PeryJisipHas (uzndeckas
AaKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOT'O M KOMIIETEHTHOT'O OTHOIICHUSI K COOCTBEHHOMY (PM3UYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

MMOHMMAaHHWE LEHHOCTU MpaBWJI HWHIUBUAYAJIbHOIO U KOJUIEKTUBHOTO O€30MAacCHOrO IOBEIEHUS B
CUTYaIUAX, YTPOXKAIOUUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaHHUE TOCJEICTBUN U HENPUATHS BPEIHBIX MPUBBIUEK (YIMOTPEOJIEHUs alKOTOJsl, HAPKOTHUKOB,
KypEHHUs);

6) TPy10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYJy, OCO3HAaHHE LIEHHOCTU MacTepCcTBa, TPy 10Jt00ue;

TOTOBHOCTh K QKTUBHOH JEATEIBbHOCTH TEXHOJIOIMYECKOW U COIMAJIbHOM HamnpaBiIeHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBIMOJIHATH TAKyIO AESITEIbHOCTD;

MHTEpPEC K pa3INdHbIM cepaM mpodhecCHOHATbHON NeSTENbHOCTH, YMEHHE COBEPILAaTh OCO3HAHHBIM
BbIOOp Oyaymieit mpodeccuu u pearn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIIIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPA30BaHUIO HA IPOTSHKEHUU BCE KU3HU;

7) 3K0JI0TM4Y€CKOT0 BOCTIUTAHMSI:

9KOJIOTHYECKHU IIesieco00pa3HOe OTHOIICHUE K MPUPOE KaK UCTOYHUKY JKU3HU Ha 3emiie, OCHOBE €€
CYILLIECTBOBAHMS;

HOBBIIIEHUE YPOBHS JKOJIOTMUYECKON KyJIbTYpbl: MPUOOPETEHHUE OIBITA IUIAHWPOBAHUS MOCTYNKOB U
OLICHKH UX BO3MOXHBIX MOCJIEICTBUM JIJIs1 OKPYKAIOIIEH CPEBL;

OCO3HaHHUE TN00aTbHOI0 XapaKkTepa dKOJOTHUYEeCKUX MpobieM U IMyTel X peleHus;

CIIOCOOHOCTh HMCIONB30BaTh MPHOOpETaeMble MPU W3YYCHHH OWONIIOTUM 3HAHMS M YMEHHUS TpHU
pelIeHruu MPoOJIeM, CBSI3aHHBIX C PaIllMOHATIBHBIM MPUPOAOIIOIB30BaHUEM (COOIIOICHIE TIPAaBUIT TOBEACHUS
B IIPUpOJI€, HANpaBICHHBIX HAa COXPAHEHUE PABHOBECUS B JIKOCHCTEMAxX, OXpaHy BMJIOB, 3KOCHUCTEM,
ouochepsl);

AKTMBHOE HEINPUATHE JEHUCTBUM, NPUHOCIIIMX BpEA OKPYKAKOUIEH NPHUPOJHOM Cpene, yMEHHUe
NPOTHO3MPOBATh HEONATONPHUATHBIE DSKOJIOTMYECKHE TIOCIEACTBUS MNPEANPUHIMAEMBIX JCHCTBUA H
IpeloTBpalaTh UX;

HaJM4ue Pa3BUTOrO SKOJIOTMYECKOrO MBINUICHHS], SKOJIOTHUECKON KYJbTYpbl, OMBITA AESTEIbHOCTU
3KOJIOTUYECKON HANpaBJICHHOCTU, YMEHHS PYKOBOJICTBOBATHCS UMM B MTO3HABATEIbHOM, KOMMYHUKAaTUBHON



U COLMAIBHOW TMpakTHKEe, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON JESITEIbHOCTH 3SKOJIOTMYECKOMH
HaINpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 NO3HAHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U
0O0IIeCTBEHHOH MPAKTUKH, OCHOBAHHOTO HA JAMAJIOre KyJIbTyp, CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa
B MOJIMKYJIBTYPHOM MUDE;

COBEPIIICHCTBOBAHKE SI3BIKOBOW W YHTATEILCKOW KYJIBTYphl KaK CpPEJCTBAa B3aMMOJCHCTBHS MEXITY
JIOIBMU M TTO3HAHUS MUDPA;

NOHUMaHME CIIeU(PHUKN OMOJIOTUU KaK HayKH, OCO3HaHMs €€ posid B (POPMHUPOBAHUU PALIMOHATIBHOTO
HAYYHOTO MBIIIJICHUS, CO3JaHUM IEJIIOCTHOTO MPEACTaBICHUS 00 OKpYy’)KalolleM MHUpe KaK O €IUHCTBE
OpUPOABI, YEIOBEKAa W OOINECTBA, B IMO3HAHUM TPHPOJHBIX 3aKOHOMEPHOCTEH M pelIeHHH MpodieM
COXpaHEeHHS IPUPOIHOTO PAaBHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OHOJIOTHH JUIS COBPEMEHHOW HMBWIIM3ALMU: OOECIIEYeHHS HOBOTO
YPOBHSI pa3BUTHUSI MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX pelaTh pPeCypCHbIE
MpoOJIeMBl Pa3BUTHS UYEIOBEYECTBA, IMOMCKA MyTEH BBIXOJa W3 TIIOOATBHBIX SKOJIOTHYECKHX TpoOIeM H
o0ecrieueHus nepexojia K yCTOMdYMBOMY pa3BUTHIO, pAallMOHAILHOMY MCIIOJIb30BaHHIO MPUPOIHBIX PECYPCOB
1 (OPMUPOBAHUIO HOBBIX CTAH/IAaPTOB JKU3HU;

3aWHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHMUU B IENSAX MOBBIIICHUS OOIIEH KyJIbTYpHI,
€CTECTBEHHO-HAy4YHOW IPaMOTHOCTH, KaK COCTaBHOM 4acTH (YyHKIMOHAIBHON IPaMOTHOCTH O00YyYaroImuxcs,
dbopmupyeMoil pu U3yueHUU OUOJIOTHH;

NOHUMaHHE CYITHOCTH METOJOB IO3HAHMS, MCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH
UCIONB30BaTh MOJy4YaeMble 3HAHMUA JUId aHalIM3a M OOBACHEHMs SBJICHUI OKpY’KAIOIIEro MHpa H
MIPOUCXOIAIINX B HEM M3MEHEHUH, YMEHHUE JIelaTh 000CHOBAHHBIC 3aKIIIOYCHUST HA OCHOBE HAYYHBIX (PaKTOB
Y UMEIOLINXCS TAaHHBIX C LIEJIbI0 TMOJIy4YeHUs IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIbHO MCIIONb30BaTh OMOJIOTMYECKUE 3HAHMS Ui pelIeHus mnpolieM B
peanbHBIX KU3HEHHBIX CUTYallUsX;

OCO3HaHME IICHHOCTH HAy4YHOH JEesATEITbHOCTH, TOTOBHOCTH OCYIIECTBISATh IPOEKTHYIO U
UCCIIEIOBATEIBCKYIO JeSITeIbHOCTh WHANBUYATBHO U B TPYIIIIE;

TOTOBHOCTb W CIIOCOOHOCTh K HEMPEPHIBHOMY OOpA30BaHMIO W CaMOOOPa30BaHHUIO, K AKTHBHOMY
HOJYYEHHUIO HOBBIX 3HAaHUH MO OMOJIOTUU B COOTBETCTBUHU C )KU3HEHHBIMH ITOTPEOHOCTSAMM.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertarnpeIMeTHbIE pe3yJIbTaThl OCBOEHHs yueOHOro mpeamera «buonorus» BKIIOYAIOT: 3HAUYMMbIE
s (GopMUpOBaHMS ~ MHMPOBO33pEHHMs]  OOyYaroIUXCsd  MEXIUCHMIUIMHApPHbIE  (MEXIpPEAMETHBIE)
oOIIeHayYHbIE TOHATHUS, OTPaKAIOUIME IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHEeUU(UKYy METOJOB
IIO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, PHEPrusi, SIBIECHHUE, MPOLECC, CUCTEMA,
HAYYHbI (aKT, TPUHINI, THUIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHUE, HAOIIO/ICHHE,
U3MEpEHUe, OHKCIEPUMEHT H Jpyrue); yHUBEpCaJbHbIE y4eOHble JeicTBUS  (TMO3HABAaTEJIbHBIC,
KOMMYHHKATHUBHBIE, PETYJISATUBHbIE), oOecrnieunBatonue GopMupoBaHue (yHKIIMOHATBHONW IPAMOTHOCTH U
COLMAJIBHON KOMIIETEHIIMM OOYy4arolMXCsl; CIOCOOHOCTh OOYy4aroIIMXCsl HCIOJIb30BATH OCBOCHHBIE
MEXIUCHUIUIMHAPHBIE, MHPOBO33pEHYECKHE 3HAHMS W  YyHUBEpcajbHble ydeOHble JIeHCTBUA B
II03HABATEJILHOM U COLMAIbHON IPAKTUKE.

B pesynbraTe m3ydeHus OMOJOrMHM Ha YPOBHE cpelHero oodumiero oOpa3oBaHHUs y 0Oydaromierocs
OyayT chopMupoBaHbl TO3HaBaTElIbHBIE YHUBEpCAlbHblE Yy4eOHblE JEHCTBHUSA, KOMMYHHUKATHBHBIE
YHHUBEpCAJIbHbIE y4YeOHBIC IEeHCTBUS, PEryJISITHBHBIC YHHBEpCAJIbHBIC y4deOHbIE NEHCTBHS, COBMECTHAS
JESATENbHOCTb.

MertanpenmeTHble pe3ysibTaThl OCBOEHHUS MPOrPaMMbl CpEIHEro ooOmero oOpa3oBaHUs JIOJKHBI
OTpaXKaTh:



OBi1ageHne YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOTHYECKHUE e CTBHS:

CaMOCTOSITENIEHO (JOPMYITUPOBAThH U aAKTYaTU3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

UCTIONIb30BaTh TIPU OCBOCHHM 3HAHHWHA TPHUEMBI JIOTHYECKOTO MBINUICHHUS (aHaimW3a, CHHTE3a,
CpaBHEHUs, KIacCU(pHUKAIMH, O0O0O0OIIEHHS), PACKPhIBATh CMBICT OMOJOTHYECKUX MOHATHH (BBLACTATH MX
XapaKTepHble MPU3HAKHU, YCTAaHABIUBATH CBSI3U C IPYTUMHU IMOHSATHSIMH);

OTIPE/ICIIATh TEIH JICATEIBbHOCTH, 3a7aBas NapaMeTpbl W KPUTEPUU WX JIOCTHXKCHHUS, COOTHOCHTH
pe3yNbTaThl ASSITENLHOCTH C TIOCTABJICHHBIMU IIENISIMU;

UCIIOJIb30BaTh OMONIOrHYECKHUEe OHITUS ISl 00bSICHEHUS (DAaKTOB U SIBJICHUI KUBOU MPUPOJIBI;

CTPOUTH JIOTUYECKHE pPACCYyXICHUs (MHIYKTUBHBIC, JEAyKTHBHBIC, [0 AaHAJOTUU), BBISBISTH
3aKOHOMEPHOCTH U MIPOTUBOPEUUS B pACCMATPUBAEMBIX SBICHUSAX, (DOPMYITHPOBATH BHIBOIBI U 3aKIIOUYCHHS;

MPUMEHSTH CXEMHO-MO/ICIbHBIE CPEICTBA JIJISl TIPEICTABJICHUS CYIIECTBEHHBIX CBSA3CH U OTHOIICHUI B
U3y9aeMbIX OMOJIOTUYECKUX OOBCKTaX, a TaKKe MPOTUBOPEUUI Pa3HOTO PO, BBISIBICHHBIX B Pa3IMUHBIX
MHGOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUIAH PEIICHUS MPOOJIEMbI C YYETOM aHAIM3a WMMCIOIIUXCS MaTepUaTbHBIX H
HEMaTepUaTbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JESITEIBLHOCTb, OLICHWBATh COOTBETCTBUE PE3YJIbTATOB IIENIIM, OIICHHUBATH
PUCKHU TIOCTIEACTBHIA NESTEIBHOCTH,

KOOPAMHHUPOBATH U BBIMIOJIHATH padOTy B YCIOBHSIX peagbHOr0, BAPTYAILHOTO U KOMOMHHUPOBAHHOTO
B3aUMOACHCTBUS;

pa3BHBATh KPEaTUBHOE MBITIICHUE MTPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 0a30BbIe HCCJIeN0BATEIbCKHE TeHCTBUS:

BJIQJICTh HaBBIKAMHU YY€OHO-HCCIICIOBATEIILCKON U MMPOCKTHOM JESTSIIEHOCTH, HABBIKAMHU pPa3peIieHuUs
npobiieM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbBHOMY TOUCKY METOJOB PEUICHHS MPAaKTHYECKUX
3a/1a4, MPUMEHEHHIO PA3TUYHBIX METOJIOB TIO3HAHMUS,

UCTIONIb30BaTh Pa3IMYHbIC BUABI ACSITEILHOCTH IO MOJNYYCHHUI0O HOBOTO 3HAHMSI, €0 WHTEPIIPETAIINH,
npeoOpa3oBaHUI0 M TMPUMEHEHHIO B YYEOHBIX CHUTyallMsX, B TOM 4YHUCJIE MPH CO3JaHUU YYEOHBIX U
COIMATILHBIX MPOCKTOB;

(dbopMUPOBATH HAYYHBIN THIT MBITIUICHUS, BJIQICTh HAYYHOW TEPMUHOJIOTHUEH, KITFOYCBBIMU MTOHATHSIMHI
U METOJaMH;

CTaBUTH U (OPMYJIMPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BATEIBHOU JCSATCILHOCTH M KU3HECHHBIX
CUTYaIlUsX;

BBISIBJISITH MIPUUMHHO-CJICICTBEHHBIE CBA3M M aKTyallM3UpOBaTh 3ajlady, BBIIBUTATh THIOTE3y €€
pelleHns, HaXOAWTh apTryMEHTHI ISl JIOKA3aTelbCTBA CBOMX YTBEPXKACHWI, 3aJaBaTh IMapaMeTpbl U
KPUTEPUU PEIICHUS;

AQHAIM3WPOBATH TONYYCHHBIE B XOJI€ PEIICHUS 3aJadd pPe3ybTaThl, KPUTUYCCKH OICHUBATH HX
JIOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBIISATh  IICJICHANPABICHHBI TIOWCK TEPEeHOca CPEeICTB M CIIOCOOOB  JCHCTBUS B
npo(hecCHOHANBFHYIO CPery;

yMETh NePEHOCUTH 3HAHUS B TIO3HABATEIbHYIO M MPAKTUYECKYIO 00JIaCTH KU3HEICATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HJIEH, MpeAjiaraTh OPUTHHANBHBIC MOAXOJbI M PEIICHUS, CTAaBUTh MPOOIEMBI U
3aJ1a4u, JTOMYCKAIOIINE aTbTePHATHBHBIC PEIICHHUS.

3) padora ¢ undopmaumeii:

OPHUEHTHPOBATHCA B PA3IMYHBIX HCTOYHWUKAX HHPOpManuH (TEKCTe y4yeOHOro mocoOus, HaydHO-
MOMYJISIPHON JIUTEpaType, OMOJIOTHYECKHX CIIOBApsIX W CHPAaBOYHHKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B
WNurepuere), ananu3upoBaTh HH(POpPMAIMIO Pa3IMYHBIX BUAOB M (OPM MPENCTaBICHUSA, KPUTHUUYECKU
OILICHUBATH €€ JTOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTH;



dbopMynupoBaTh 3aPOCHl U MPUMEHSATH PA3IUYHbIE METOJBI MPU MOUCKE U OTOOpPEe OHOIOTHYECKON
uHpOpMAaIU, HEOOXOAUMOH JIJIS BBITIOJIHEHUS yUeOHBIX 3a/1a4;

npuoOpeTaTb  ONBIT  WCHOJB30BaHHUSA  HMH(OPMAIMOHHO-KOMMYHMKATUBHBIX  TEXHOJOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHUS PA3ITUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHMAJbHYIO (GOPMY TpeACTaBICHUS OHOJOTHYECKOW HWH(POpPMALUU
(cxempl, TpaduKH, THArpaMMBbI, TAOTUITEI, PUCYHKH U APYTOE);

WCIOJIb30BaTh HAyUYHBIM SI3bIK B KayecTBEe CpeACTBa Mpu paboTe ¢ Ouojormyeckoi HMHpOpMaluen:
NPUMEHATh XUMHUYECKHe, (PU3NYecCKHe U MaTeMaTHYeCKHe 3HaKu W CHUMBOJBI, (OpMyIbl, abOpeBHaTypYy,
HOMEHKJIaTypy, UCIIOJIb30BaTh U IPe0Opa30BhIBaTh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA HATIISAHOCTH;

BJIAJICTh HAaBBIKAMHU pAclO3HABaHMA M 3alIUTHl HH(OpManuu, HHOOPMAIIMOHHONW O€301MacHOCTH
JUYHOCTH.

OBiaieHne YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMM el CTBUSIMU:

1) o0menne:

OCYIIECTBIISAITh KOMMYHHKAIlMM BO BceX cdepax >KM3HM, AaKTHBHO YYacTBOBAaTh B JHAJOre WIIU
JMICKYCCHH TI0 CYIIECTBY OOCYXIaeMOW TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3BIBATh CY)KICHHS
OTHOCHUTENILHO BBHITIOJHEHHS TMpeajaraeMoil 3aJadu, YYUThIBaTh MHTEPEChl M COTJIACOBAHHOCTH MO3UIUI
JIPYTUX YYaCTHUKOB JIMAJIOTa WU IUCKYCCHUH);

pacro3HaBaTh HeBepOalbHbIE CpEICTBA OOLICHMS, NOHUMATh 3HAYEHHE COLMAIBHBIX 3HAKOB,
HPEANOCHIIOK BOSHUKHOBEHUS! KOH(IMKTHBIX CUTYyallui, YMETh CMATYaTh KOH(QIIUKTHI U BECTH IEPErOBOPHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOaMH OOLICHHS W B3aWMOJICHCTBHSA, NMOHWMATh HAaMEPEHUS JAPYTHX
JFO/IeH, TPOSBIATH YBAKHUTEIBHOE OTHOIIEHHE K COOECEIHMKY M B KOPPEKTHOH (hopme (GopMyIHpoBaTh
CBOM BO3pPaXECHHUS;

Pa3BEPHYTO ¥ JIOTHYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCTIOIH30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAs 1eAITeJILHOCTD:

MOHUMAaTh U HUCMOJb30BaTh MPEUMYIIECTBA KOMaHAHON M MHIWBUIYaJbHOW pabOThl MpPHU pEIIeHUU
OuoJIOTMYeCKOl  mpoOsieMbl, OOOCHOBBIBATH  HEOOXOAMMOCTh  MPUMEHEHHsS  TPYMNIOBBIX  (GopM
B3aUMO/ICICTBUS NIPU pEIICHUH YUeOHOH 3a1a4H;

BBIOMPATh TEMATUKY M METO/bI COBMECTHBIX NEHCTBUHN C yU4ETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH
Ka)XXJIOTO YJIeHa KOJUIEKTHBA;

NPUHUMATh LIEJTH COBMECTHOW NEATEIbHOCTH, OPraHU30BBIBATH M KOOPJUHUPOBATH JEHCTBUS MO €€
JOCTIDKEHHUIO: COCTaBJIATh TUIAH JICHCTBUHN, paclpeeNiaTh POJU ¢ YI6TOM MHEHUH YYaCTHHKOB, OOCYXKIATh
pe3yNbTaThl COBMECTHON palbOTHI;

OIICHMBAaTh KAauyeCTBO CBOEro BKJIaJa M KaXKIOrO ydYaCTHHUKAa KOMaHAbI B OOIIMI pe3ynbTaT I0
pa3paboTaHHBIM KPUTEPUSIM;

IpeJiaraTh HOBbIE IPOEKTHI, OLIEHUBATh MJICH C MO3UIMN HOBU3HBI, OPUTUHAIBHOCTH, MPAKTUYECKOI
3HAYMMOCTH;

OCYILIECTBIISAT TO3UTHBHOE CTPATETUYECKOE IIOBEJICHHE B pAa3IMYHBIX CHUTYalMiX, MPOSBIATH
TBOPYECTBO U BOOOPaKEHUE, ObITH HHUITUATUBHBIM.

Ogiaienne YHUBEPCAJIbHBIMH PeryJssTUHBHBIMH IeCTBHAMU:

1) camoopranuszanms:

UCIIONIb30BaTh OMOJIOTUYECKUE 3HAHMS JI BBISBICHUS MPOOJIEM M MX pEHIeHHs B JKU3HEHHBIX U
y4eOHBIX CUTYyallUsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKHX 3HAHUH 11€JIeBbIE M CMBICIIOBBIC YCTAHOBKH B CBOUX JIEHCTBHSX
¥ TTOCTYIKaX MO OTHOIIEHHIO K YXUBOU TPUPOJIE, CBOEMY 3[I0POBBIO U 37I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITENIFHO OCYIIECTBIISTh MO3HABATENBHYIO JESTEIBHOCTh, BBIBISATH MPOOJIEMBI, CTaBUTh U
dbopMynupoBaTh cOOCTBEHHBIE 3a/1a4K B 00pa30BaTEIbHOMN JAEITEIbHOCTU U )KU3HEHHBIX CUTYaLIUAX;

CaMOCTOSITEIFHO COCTAaBJIATh IUIAH pEHICHUS TPOOIEeMbl ¢ Y4YETOM HMMEIOUINXCS PECYpCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUTEHHIH;

JTaBaTh OLIEHKY HOBBIM CUTYAIlUsIM;



pacupsTh paMK1 yueOHOTo MpeiMeTa Ha OCHOBE JTMYHBIX MPEIOUYTEeHU;

JienaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLIEHUBATh MIPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHHIO W TPOSBICHUIO IMIMPOKON SPYAHMIMHU B Pa3HBIX OOJIACTSIX 3HAHHH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYalUsiIM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTh, OLIEHUBATH COOTBETCTBHE
PE3yNbTATOB LIEJISIM;

BJa/IeTh HaBbIKAMH T[IO3HABaTEJIbHOW pediieKcuM KaK OCO3HAHUS COBEpIIAeMbIX ACHCTBHMA U
MBICJIUTENIBHBIX MPOLECCOB, UX PE3YIHTATOB M OCHOBAHHM, HCIIOIB30BaTh NPUEMBI pedIeKCUN ISl OLIEHKU
CHUTYyallUH, BBIOOpA BEPHOTO pEILICHMUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS IO UX CHUKEHUIO;

IPUHUMATh MOTHBBI M ApIYMEHTBI APYTUX MPU aHAJIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

3) npuHsTHE Ce0NA U APYIUX:

MIPUHUMATD ce0sl, TOHMUMasi CBOU HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTYMEHTBI APYTUX [IPU aHAIU3E PE3YJIbTATOB JEATEIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JIPYTUX HA OLIUOKY;

pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIUH JPYTOro YeloBeKa.
HNPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbIE pe3ynbTaThl OCBOCHUS CO/IEepKaHUs yueOHoro npenmera «buonorus» Ha yriayOonéHHOM
YpOBHE OPHEHTHPOBAHBI Ha oO0ecredeHrne MNPOPMILHOTO o0y4YeHus oOydaromuxcs Ouonoruu. OHuU
BKJIIOYAIOT: crienuduueckue aasi OM0JIOTUH Hay4yHble 3HAHUS, YMEHHS U CIIOCOOBI IEHCTBUI 110 OCBOCHHUIO,
MHTEpIIpEeTallid U MPeoOpa3OBaHUI0 3HAHUM, BHUJIbI JESITEILHOCTH MO MOJIYYEHHIO HOBBIX 3HAHUN W HX
NPUMEHEHHIO B pa3MYHbIX Y4YeOHBIX, a TaKXe B peaJbHBIX JXU3HEHHbIX cHUTyauusx. llpeamerHble
pe3yJIbTaThl IPEACTABIEHBI 110 FOJaM U3yYEHUS.

[IpenmeTHble pe3yibTaThl OCBOEHHs yueOHoro mnpeamera «buonorus» B 10 knacce TOMKHBI
OTpaXkaTh:

c(OPMHUPOBAHHOCTh 3HAHUH O MeCTe M pOJU OHMOJIIOTUM B CHUCTEME EeCTECTBEHHBIX HayK, B
(OpMHPOBAHNY €CTECTBEHHO-HAYYHOW KAPTHHBI MHUPA, B MO3HAHUU 3aKOHOB MPHUPOJIBI U PEIICHUH MTPOOIeM
pPalMOHATIBHOTO TMPUPOJONONB30BaHMS, O BKJIAJE POCCUHUCKUX U 3apyOexHBIX YUEHBIX B pa3BUTHE
OMoJIOTHH;

BIAJICHUE CUCTEMOH  OMOJIOTMUECKMX 3HAaHWH, KOTOpas BKJIKOYAeT: OCHOBOIOJAraromue
OMOJIOrNYeCKHEe TEPMUHBI U TIOHATHS (KU3HB, KJIETKA, OpraHU3M, MEeTabo0JIn3M, FOMEOCTa3, CaMOPETYJIALMS,
CaMOBOCIIPOM3BEJICHUE, HACJIEACTBEHHOCTh, M3MEHUMBOCTh, POCT M Pa3BUTUE), OMOJOTHMYECKHE TEOPUHU
(xnerounast teopust T. llIBanna, M. Illneiinena, P. BupxoBa, xpoMocoMHasi Teopusi HaciIeACTBEHHOCTH T.
Moprana), yuenus (H. M. BaBwioBa — o0 meHTpax MHOroo0Opasus M IPOUCXOXKAECHUS KYJIbTYPHBIX
pacTeHuii), 3aKOHBI (€JMHOOOpa3us MOTOMKOB II€PBOTO TIOKOJICHUS, PACLICIUICHHUS, YHUCTOTHI TaMeT,
HE3aBUCUMOTr0 HacienoBaHus ['. MeHens, roMOJIOTHYECKUX PAOB B HACIeACTBeHHOM n3meHunBocty H. 1.
BasuiioBa), npuHIMIIBI (KOMILJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJAMM HAy4yHOrO [IO3HAHMSA, HCHOJIb3YEeMBIX B OHMOJIOTMYECKHX
UCCJICIOBAaHUAX JKUBBIX 00BEKTOB (ONMUCaHKUE, U3MEpEHHEe, HaOII01eHUE, SKCIIEPUMEHT);

YMEHHME BBIIEIATh CYLIECTBEHHBIE IPU3HAKU: BHUPYCOB, KJIETOK IPOKApHUOT MW JYKapHoT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hciie OakTepuii, IpuOOB, paCTEHH, )KUBOTHBIX U
YeJIOBEKa, CTPOEHUST OpPraHoB U CHUCTEM OpPraHoB pPACTEHUM, KHUBOTHBIX, 4YEJIOBEKa, IPOIECCOB
KU3HEIESITENbHOCTH, MPOTEKAOINX B OpraHU3Max pacTeHMH, XUBOTHBIX U YEJIOBEKA, OMOJOTMYECKUX
MPOIIeCCOB: OOMEHa BEMIeCTB (MeTabOIM3M), TPEBPAIICHHUs DHEPTrUU, OpOKEHHUs, aBTOTPO(HOrO W
reTepoTpoQHOro THUIOB MHUTAaHUS, (POTOCHHTE3a U XEMOCHMHTE3a, MHTO3a, Meilo3a, TIaMeToreHesa,



SMOpHOreHe3a, MOCTIMOPUOHAIBHOTO PAa3BUTHSA, PAa3MHOXKEHMS, MHIUBUAYaJIbHOIO Pa3BUTUS OpraHU3Ma
(oHTOTEHe3a), B3aMMOICHCTBHS TEHOB, IeTepO3KCca, HCKYCCTBEHHOTO 0TOO0pA;

YMEHHUE YCTaHABIMBATh B3aUMOCBSA3M MEXAYy OpPraHOMJIAMH KJIETKH U UX (QYHKUUSIMH, CTPOCHHEM
KJIETOK pa3HbIX TKaHeW W X (QYyHKIUSIMH, MEXIy OpraHaMH M CHCTEMaMH OPTaHOB Y PAaCTEHUH, )KUBOTHBIX
U 4YeloBeKa M WX (YHKIMAMH, MEKAY CHCTEMaMH OPraHOB M MX (YHKIMSIMHU, MEXIY dTaraMd OOMeEHa
BEIIIECTB, 3TalaMM KJIETOYHOIO IUKJIA M JKU3HEHHBIX LUKJIOB OPraHU3MOB, 3TallaMH 3MOPHUOHAIBHOIO
Pa3BUTHSA, TEHOTUIIOM U (EHOTUIIOM, (DEHOTHUIIOM U (paKTOpaMu cpeiibl OOUTaHUS;

YMEHHUE BBIABIATH OTIIMYUTEIbHbIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHCJIE PACTCHUH, )KUBOTHBIX U
YeJI0BEKa;

YMEHHUE HCTI0JIb30BaTh COOTBETCTBYIOIINE apPTyMEHTHI, ONOJIOTHUECKYIO TEPMHHOJIOTUIO U CHMBOJIUKY
JUISL I0KA3aTeNIbCTBA POJICTBA OPIraHU3MOB PA3HBIX CUCTEMATUYECKUX TPYII;

YMEHHE pemaTh OHOJIOTWYECKHE 3a7ayd, BBIABISATH MPUUYUHHO-CICICTBEHHBIE CBSI3U MEXKIY
UCCIIeTyeMbIMH OMOJIOTHUECKUMHE TIPOLIECCAMH U SIBICHUSMH, JI€JaTh BBIBOJBI U MPOTHO3BI HA OCHOBAHUHU
HOJYYEHHBIX Pe3yJIbTaTOB;

YMEHHE BBINOJIHATH JA0OpaTOpHbIE U MpaKTHUYECKHe paboThl, coOI0AaTh MpaBHiia MpU padoTe C
y4eOHBIM U JTa0OpaTOPHBIM 000PYIOBAHUEM;

YMEHHUE BBIIBUTaTh TUIIOTE3bI, IPOBEPATh UX HKCHEPUMEHTAIBHBIMU CPEACTBaMH, (POPMYIIUPYsI LENIb
UCCIIeI0BaHMs, aHATTM3UPOBATh MOJTYUYCHHBIE PE3YJIbTAThI U JIIaTh BHIBOJIBI,

YMEHHUE Y4acTBOBaTh B y4eOHO-MCCIIEOBATENIbCKON paboTe Mo OMOJOrMH, SKOJOTMU U MEIUIIMHE,
POBOJMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MYOIWYHO MPEICTABIATEH MOIYYEHHBIE PE3yJIbTaThl
Ha YYEHUYECKUX KOH(PEPEHIHSIX;

YMEHHUE OLIEHMBaThb 3TUYECKHE acCHEeKThl COBPEMEHHBIX MHCCIIEJOBaHUII B oOjactu Ouonoruu u
MeIMIMHBl (KJIOHUPOBaHKME, WCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HAMPABICHHOEC H3MEHEHHE TEeHOMa H
CO3JlaHH€ TPAHCT€HHBIX OPTraHU3MOB);

YMEHHUE OCYILECTBIISATh OCO3HAHHBIN BBIOOp Oynymiel npodeccnoHanbHOM AeATeNbHOCTH B 00JacTh
OMO0JIOTH, METUIIUHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CETLCKOTO XO35AHUCTBA, MUIIEBON MTPOMBIIIICHHOCTH,
yrIyOnsTh TO3HABaTeNbHBI HMHTEpEC, HalpaBIeHHBI Ha OCO3HAaHHBIK BBIOOP COOTBETCTBYIOLICH
npodeccuu U MPOoI0JKEHNE OMOIIOTHIECKOTO 00pa30BaHMsI B OPTaHU3AIMIX CPEIHETO MPO(HEeCCHOHAILHOTO
Y BBICIIETO OOpa30BaHUs.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
Kosn4yecTBo yacos DJIeKTPOHHbBIE
HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
Ne i/ Konrtpoubnsie | IIpakTnueckn
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIEC
padoThI e padoThI
pecypcsbl
1 buonorus kak Hayka 1
2 JKuBbie cucTeMBbl U UX U3yUEHUE 2
3 buonorus knerku 2 1 0.5
4 XuMHYeCKask OpraHu3alus KIETKH 10 1
5 Crpoenue 1 pyHKIHUU KIETKU 8 2
6 OOMeH BeleCcTB U MPeBpallleHUe SJHEPTUHU B 9 |
KIIETKE
7 Hacnencreennas nadopmarnus u 9 1 0.5
peanu3anus e€ B KIIETKE '
8 JKM3HEHHBIN UMK KIETKU 6 1
9 Ctpoenue 1 QpyHKIIUN OpraHU3MOB 17 1.5
10 Pa3smHOXeHME U pa3BUTHE OPraHU3MOB 8 1.5
1 I'eHeTnka — HayKa 0 HacJIE€ICTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpraHU3MOB '
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 ['eneTnka yenoBeka 3 1 0.5
15 Cenexkuusi OpraHu3MOB 4 1
16 buoTtexHonorus u cuHTeTUYECKAsk OMOIOTHS 4
17 PesepBHOE Bpems 1




OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

102 4

13

IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

KoHnTpoibHbIe

Bcero
padoThI

IIpakTHYeckue

padoThI

Jlara
U3y4eHUs

DJIEKTPOHHBIE
undposbie
o0pa3oBaTe/bHbIE

pecypchl

buonorus kak KOMIUIEKCHAsI HayKa U KaK
94acTh COBPEMEHHOTO 00IIeCTBa

JKuBbIC CUCTEMEBI U X CBOMCTBA

YPOBHeBaH OopraHu3anusl )KUBbIX CUCTCM

Hcropust OTKpBITHS U U3YUEHUSI KIIETKH.
Knerounas teopust

MeTo/1p1 MOJIEKYIISIPHOM M KIIETOYHOM
6uosioruu. [Ipaktuueckas padora «M3ydenue
METOJIOB KJIETOYHOIH OHOJIOTHH
(xpomarorpadus, srekTpodopes,
muddepeHnmaibHoe HeHTpUyrupoBaHue,
[ILP)»

0.5

Bxonnas koHTposibHast paboTa 3a Kypc
ononoruu 9 Kiracc

XUMUYECKUHN COCTaB KJIETKU. MuHepaabHbIe
BEIIeCTBA KJIETKH, UX OMOJIOTHYecKas poJib

OpranuvecKue BeIecTBa KISTKH — OCJIKH.
JlabopaTtopHas pabota «OOHapy)eHUE

0.5




0EJIKOB C TOMOIIbIO KAUECTBEHHBIX PEAKIHiID)

CaoiicTBa, KnaccupuKanys U GyHKIUN

? 0enKoB

10 Oprannueckue BenIecTBa KJIETKH —
YTJIEBOJIBI

11 Oprannueckue BeUIeCTBa KJIETKH — JIUIMH]IbI
Hyxneunoseie kucnotsl. JIHK u PHK.

12 JlaGopatopHas pabota «MccnenoBanue 0.5
HYKJIEMHOBBIX KHCIIOT, BBIJIEJICHHBIX U3
KJIETOK Pa3JIUYHbIX OpPraHU3MOBY

13 Crpoenue u pynkuun ATO. [lpyrue
nykieosuaTpudocdarer (HTD)

14 CexBennpoBanue JIHK. Metoapl reHOMHKH,

TPAHCKPUIITOMUKH, TIPOTEOMUKH

15 MeTob! CTPYKTYypHOH OHosiorun

16 Tune! knerok. [IpokapuoTnueckas KieTka
CrpoeHue 3yKapuOTUYECKON KIIETKH.

17 [TpaxTrueckas pabota «/3ydyeHue cBONCTB 0.5
KJICTOYHOU MEMOpaHbD»

18 [ToBepXHOCTHBIN anmapat KJIETKH
OnHoMeMOpaHHbIE OPraHOUIbI KIIETKH.

19 [IpakTruueckas padota «M3yueHue qBUKEHUS 0.5
LUTOIIa3Mbl B PACTUTEIbHBIX KIETKaX»

[losryaBTOHOMHBIE OpraHOU B! KIETKU:

20 MUTOXOHJIpUH, TuIacTubl. JlabopaTopHas 0.5
pabora «MccnenoBanue mia3Monusa u ’
JIETIa3MOJIN3a B PACTUTENBHBIX KIETKAX)

21 HemeMmOpanHbie opraHou bl KJIETKU

22 Crpoenne 1 pyHKIUH Sapa




23

CpaBHI/ITeHBHaH XapaKTCPUCTHKA KIIETOK
sykapuot. JlabopaTopnas padora «3yuenue
CTPOCHUS KJIIETOK Pa3IMYHBIX OPTaHU3MOBY

0.5

24

ACCUMWIISIIIHS ¥ JTUCCUMMUJISIIUS — JIBE
CTOpOHBI MeTaboau3Ma. Turmbl oOMeHa
BemecTB. JlabopaTopHas pabora «3yyenue
KaTaJIMTUYECKON aKTUBHOCTH (PEpMEHTOB (Ha
MpUMEPE aMHJIa3bl WU KaTajiasbl)»

25

DepMEHTAaTUBHBIN XapaKTep peaklui
KJIeTo4YHOro MeTabonusma. Jlabopatopnas
pabora «M3yuenue pepMeHTaTUBHOTO
paclierIeHus IEpOKCUaa BOIOpOIa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKaX»

0.5

26

benku-akTuBaTOphI ¥ OEIKU-UHTUOUTOPHI

27

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

[ —y

28

dorocunres

[S—

29

XemocuHtes. JJaboparopnas pabota
«CpaBHeH#He TporieccoB POTOCHHTE3A U
XEMOCHHTE3a»

0.5

30

AHa’poOHbBIE OpraHnu3Mbl. Buabl OposkeHusl.
JlabopaTtopHas pabora «CpaBHEHHE
MPOLIECCOB OPOKEHUS U JIBIXaHUS

31

AdpOoOHBIE OPraHU3MBL. DTaIb
HSHEPreTUYECKOro 0OMeHa

32

3Hepr1/15{ MeM6paHHOF0 TrpaAuCHTAa NPOTOHOB.

Cunte3 AT®: pabota nporoHHOi ATO-
CUHTA3bl

33

Peakuu MaTpuiIHOI'O0 CUHTE3a

34

Tpanckpunuus — MatpuuHblid cuate3 PHK

35

Tpancnsauus u e€ Tarbl




KonupoBanue amunokucnot. Poias pudbocom

36
B OmocuHTe3€e Oenka

37 Opranuzanus reHomMa y mpokapuor u
JyKapuoT

18 MosnexysipHble MEXaHU3MBbI SKCITPECCUHI
TE€HOB Y 3YKapuoT

39 Bupycel — BHeKIIeTOUHBIE (HOPMBI KU3HH U 0.5
obOnuraTHeie mapa3uThl. [IpakTuyeckas
pabota «Cozanue MOJeNu BUpycay

40 BupycHbie 3a001eBaHMs YeTIOBEKA,
YKUBOTHBIX, PACTEHUN

41 HanoTexHoOrnu B OMOJIOTrUY ¥ MEIUIIHE

0 AJIMUHHCTpATHUBHASI KOHTPOJIbHAs paboTa 1mo
ouosorum 10 xmacc

43 JKu3HEeHHBIN HUKIT KISTKH

44 Martpuunsiii cuares JJHK. XpoMmocowmsl. 0.5
JlabGopaTtopHas paborta «M3yueHue XxpoMmocoMm
Ha TOTOBBIX MHUKpOIIpErapaTax»

45 JleneHue KJIETKM — MHTO3
Tunel kneTok. KapuoknHes U IUTOKUHES.

46 JlabopaTtopHas pabota «Habmogenue mutosa 0.5
B KJIETKaX KOHYMKa KOpEIIKa JIyKa (Ha '
TOTOBBIX MUKPOTIPEIIapaTax)»

47 Perynsiums »KU3HEHHOTO LIMKJIA KIIETOK

48 Opranusm Kak €IMHOE 11eJI0e

49 Txanu pactenuit. Jlaboparopnas padora 0.5
«/3yueHne TKaHel pacTeHUID) ’

50 TkaHM >KUBOTHBIX M Y€JIOBEKA. 0.5

JlabopaTtopHas pabota «3yueHue TkaHen




KHUBOTHBIX»

Opransel. CucreMsl opraHos. JlaboparopHas

51 pabota «3y4eHne opraHoB [IBETKOBOTO 0.5
pacTeHus»

52 Ornopa Tena opraHu3MOB

53 JIBuKeHHe OpraHu3MOB

54 [Intanue oprann3zMoB

55 [MuTanue MO3BOHOYHBIX KUBOTHBIX.
[TumeBapuTebHAs CHCTEMA YeIIOBEKa

56 JlpIxaHue opraHu3MoB

57 JlpIxaHue M03BOHOYHBIX JKUBOTHBIX U
YyeJioBeKa

58 TpaHcnopT BeliecTB y OpraHu3MoB

59 KpoBeHocHas crctema mo3BOHOYHBIX
KUBOTHBIX U YEIOBEKa

60 Boiaenenue y opranu3smos

61 3amuTa y OpraHu3MoB

62 HNMMmyHHas cuctema 4enoBeka

63 Pa3znpaxuMocTh 1 perysiiys y OpraHu3MoB

64 ['ymopanbHast peryssius 1 3HIOKpUHHAs
crcTeMa JKUBOTHBIX M YeJIOBEKa

65 @OopMBI pa3MHOKEHHUS OPraHU3MOB

66 [TonoBoe pa3zMHOKEHUE

67 Meiio3s
I'ameTorenes. OOpa3oBaHue U pa3BUTHE

68 NOJIOBBIX Ki1eTok. JlabopaTopHas pabota 0.5

((MSyquHe CTPOCHHUA IMOJIOBBIX KJICTOK Ha
TOTOBBIX MHUKpOIIpCIIapaTax»




69

WHauBHyanbHOE pa3BUTHE OPTraHU3MOB —
OHTOT'€HE3

70

3akiagka OpraHoB U TKaHEH U3
3apOIBIIIEBHIX JINCTKOB

71

Poct u pa3zButHe )uBOTHBIX. JIabopaTopHas
pabota «BplIsiBI€HNE IPU3HAKOB CXO/ICTBA
3apOJbIIIEH T03BOHOYHBIX KUBOTHBIX»

0.5

72

Pa3zmHoxeHHUe U pa3BUTHE PACTEHUIA.
JlaboparopHas pabota «CTpoeHue opraHoB
Pa3MHOKEHHS BBICIIUX PACTCHHID)

0.5

73

HcTopusi CTaHOBJICHHS U Pa3BUTHUSI TEHETUKH
KaK HayKH

74

OCHOBHBIE ITOHIATHUSA U CUMBOJILI T€HETUKH.
JlaGopaTtopHas pabora «JIpo3zoduna kak
00BEKT rEHETUYECKUX HCCHCHOB&HH?I»

0.5

75

3aKOHOMEPHOCTH HACIIETOBAHHS MTPU3HAKOB.
Mounoru0puaHoe cKpeluBaHue.
[IpakTnueckas pabora "U3yuenue
pe3yIbTaTOB MOHOTHOPHTHOTO CKPEIIIMBAHUS
y 1po3oduisr”

0.5

76

[uTomornyeckrue OCHOBBI MOHOTHOPUIHOTO
CKpEIMBaHUS

71

Ananusupytouiee ckpemuBanue. Hernonnoe
JOMHMHUPOBAHHE

78

Jurubpunnoe ckpemuBanue. [Ipaktuueckas
pabota «M3yueHue pe3yabTaToB
JTUTUOPUIHOTO CKPEUTUBAHUS Y APO30(PUIBD)

0.5

79

[{uTonornueckrne OCHOBBI JUTHOPHUTHOTO
CKpEILMBAaHUS

80

CuermieHHOE HACJICOJOBAHHUE IIPU3HAKOB




81

XpoMOCOMHast TEOpHsT HACIIEICTBEHHOCTH

82 I'eneTnka moma 1

83 T'enoTun Kax 1eI0CTHAA CUCTEMA 1

84 KonTtponbsHas pabora o teme "['eneTnka" 1

25 M3MeHUYMBOCTH NpU3HAKOB. BHibl 1
W3MEHYMBOCTH

86 MonudukanroHHass U3MEHIYMBOCTh 1
BapuaunonHsslii psii 1 BapualMoOHHas
kpuBas. JJaboparopHas padota

%7 «VccnenoBanue 3akOHOMEPHOCTEN 1 0.5
MOIU(DUKAITMOHHON U3MEHUYHUBOCTH. '
[TocTpoeHne BapuallMOHHOTO psifia U
BapUaLlMOHHON KPUBON»

28 I'eHOTMIIMUECKAsd N3MEHUYHNBOCTb. |
KomOuHaTHBHAS H3MEHYMBOCTD
MyTannoHHas K3MEHYMBOCTh. [IpakTrueckas

89 pabora «MyTamuu y apo3oduiib (Ha 1 0.5
TOTOBBIX MUKPOTIPEIIapaTax)»

90 3aKOHOMEPHOCTH MYTAITMOHHOTO MpoIiecca. |
ONUreHeTHKA B SITUTSHOMHUKA

91 I'eneruka yenoseka. [IpakTuueckas padbota 1 0.5
«CocTraBieHue 1 aHAJIU3 POJOCIOBHOMN '
MeToapl MEAUITMHCKOM I'€HETUKU. 3HAUYEHHUE

9 MEIUIMHCKOW FT€HETUKU B MPEJOTBPAILIEHUN 1
U JICUCHUN FeHETHYECKUX 3a00J1eBaHuI
YeJI0BeKa

93 [IpomesxyTouHast aTTecTaius 3a Kypc |
ouonoruun 10 xmacc

94 OCHOBHBIE TOHATHS CEIEKIIUH. 1 0.5

JlaGopaTtopHas pabora «/3yuenue copToB




KYJIbTYPHBIX PACTEHUH U IOPOJ TOMAITHUX
JKUBOTHBIX»

MeToab! ceaeKIIMOHHON paboTHI.

95 JlabopaTtopHast pabota «M3yuenne MeTo10B 1 0.5
CEJICKLIUUA PACTEHUIN»
JlocTuxKeHMsI CENEKIUU pacTeHUN U

96 *UBOTHBIX. [IpakTnyeckas padora 1
«lIpuBuBKa pacTeHU»

97 CoxpaHeHue, U3y4eHHe U UCTIOJIb30BaHUE 1
TEHETUYECKUX PECYPCOB
buoTtexHonorus Kak Hayka u oTpacib

98 npou3BoACTBa. [IpakTudeckas padora 1 0.5
«3yueHnue 00bEKTOB OMOTEXHOJIOTHUIY

99 OCHOBHBIE HAIIPABJIEHUS] CHHTETUYECKOMN |
Ouosorun

100 XpOoMOCOMHas U T€HHasl HHKEHEpUs 1

101 MenuuuHcKre OMOTEXHOIOT NI 1

102 PesepBHBIit ypoK. HOBT?peHHe, o0obuIeHwme, )
cUCTeMaTH3alysl 3HAaHUH

OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 13.5




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O IIPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYHEHUKA

* buonorus. buonoruyeckue cucTeMsl U mpoleccsl; yriayoiaennoe odyuenue, 10 kinacc/ Tepemos A.B.,

ITerpocoBa P.A. OGmiecTBo ¢ orpannueHHOi oTBeTcTBeHHOCTHI0 «MOLl MHEMO3MHA»

METOIUYECKHUE MATEPUAJIBI U151 YUUTEJIA
buonorus. buonornueckue cuctemsl U porecchl; yriayonennoe odyuenne, 10 kmace/ Tepemos A.B.,

[TerpocoBa P.A. O6mecTBo ¢ orpannderHoi 0TBeTcTBeHHOCThIO « MOl MHEMO3MHA»

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://myschool.edu.ru/
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