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1.IIOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke mporpaMMbl IO OMOJIOTUU TEOPETHUECKYIO OCHOBY ISl OTIPEICICHHUS TIOJX0I0B K (POPMUPOBAHUIO COACPIKaHUS YIeOHOTO IIpeaMeTa
«buonorus» coctaBuiu: kKoHnenryaibHbie mojgoxenuss GI'OC COO o B3anMo00yCI0BICHHOCTH IIEJIEH, COIep KaHus, pe3yJbTaTOB 00yUEHUS U
TpeOOBaHUI K YPOBHIO OATOTOBKY BBIITYCKHUKOB, IOJIOKEHUS 00 OOIIHX IEAX U MPUHIIUIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI
cpenHero obmero oopazoBanus B Poccuiickoii @enepalinu, a Takxke MOJIOKEHHS O Crelu(prKe OUonoruu, e€ 3Ha4YeHUy B O3HAHUH >KUBOM MPUPOJIBI U
00ecTeYeHNH CyIIeCTBOBAHUS YeJI0BEYECKOro oomecTBa. CorinacHo Ha3BaHHBIM MOJIOKEHHUSIM, OIPeIesIeHbl OCHOBHbIE (DYHKITUH MTPOrPaMMEI 110
OuoI0THH U €€ CTPYKTYpa.

[Tporpamma o 6uonoruyM AT MpeCTaBICHHE O LENIX, 00 00mIel cTpaTeruy 00ydeHusl, BOCIIUTAHHS U Pa3BUTHUS O0YJAIONIUXCS CPEACTBAMHU
yueOHoro npeamera «buonorusy, onpezenser o0g3aTeNbHOE MPEAMETHOE COEpKaHKE, €ro CTPYKTYpY, pacipeiesieHue Mo pa3aenaM U TeMam,
PEKOMEHIYEeMYIO TIOCIIEI0BATEIbHOCTD N3YUEHHs YUeOHOT0 MaTepraia ¢ y4éTOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, TOTHKH
00pa30BaTeNpHOrO MPOIIECcca, BO3PACTHBIX OCOOCHHOCTEN 00yJarOIMXCS.

B nporpammMe 1o 6MOJIOTHH TaK)Ke YIUTHIBAIOTCS TPEOOBAHMS K IJIAHUPYEMBIM JIMYHOCTHBIM, METAIIPEIMETHBIM U TIPEAMETHBIM pe3yJibTaTaM
oOyueHus B (GOpMHUPOBAHUM OCHOBHBIX BUJIOB Y4€OHO-TI03HABATEILHOM NESATENbHOCTH/YUeOHBIX ACHCTBUI 00YyJarOIINXCsl IO OCBOSHUIO COJIEPKaHuUs
OMOJIOTUYECKOTO 00pa30BaAHUS.

B nmporpamme no 6uonoruu (10-11 kiaccel, 6a30Bblil ypOBEHb) peaqn30BaH MIPUHIIUI TPEEMCTBEHHOCTH B U3YYEHUH OMOJIOTUH, O1aroiaps 4ueMy B
HEll MpocMaTpuBaeTCsl HAPaBJICHHOCTh HA Pa3BUTHE 3HAHUM, CBSI3aHHBIX C (POPMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHS, IEHHOCTHBIX
OpHUEHTAIHMI TUYHOCTH, IKOJIOTMYECKOTO MBIIIUICHUS, IPECTABICHUN O 3I0pOBOM 00pase ®U3HU U OEpPEeKHBIM OTHOIIEHUEM K OKpY KaroIen
npupoHoi cpene. [loaTomy Hapsay ¢ n3ydeHueM 00meOnOIOTHYECKUX TEOPHA, a TAKXKE 3HAHUH O CTPOSHUH KUBBIX CUCTEM PAa3HOTO PaHTa U
CYUTHOCTH OCHOBHBIX IIPOTEKAIOLIUX B HUX MPOILIECCOB B MPOTrpamMMe 1Mo OMOJIOTHH YAEeIEeHO BHUMAaHNE UCTIOIB30BaHUIO MOyUYEHHBIX 3HAHUN B
MTOBCETHEBHOM JKU3HU JIJTsl PEIICHHsI TPUKIIQIHBIX 33/1a4, B TOM YHCIIe: TPOMMIAKTUKA HACTIEICTBEHHBIX 3a00JI€BaHNH YEIOBEKA, MEIHKO-
T€HETHYECKOr0 KOHCYIbTHPOBAHUS, 000CHOBAHMSI HKOJIOTHUECKH 11e71eCO00Pa3HOro MOBEACHUS B OKpYXKarollel MPUPOIHON cpesie, aHaIu3a BIUSHUS
XO3SICTBEHHOH JIESTEIFHOCTH YelIOBeKa Ha COCTOSIHUE MPHPOTHBIX M UCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHHE BHUMAHUS K TIPUKIIaTHON
HampaBJIeHHOCTH yueOHOro npeamera «brnonorusy npoAUKTOBaHO HEOOXOUMOCTBIO 00ECIIEUeHUs YCIOBHUM [T peLIeHNs] OJHON U3 aKTyaJlbHBIX
3a/1a4 MIKOJIbHOTO OMOJIOTHYECKOTO 00pa30BaHMsl, KOTOpas mpeanoaraet GopMupoBaHue y 00y4Jaromuxcsi CIOCOOHOCTH aIalTHPOBATHCS K
M3MEHEHMSM JMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpeaHero o61ero o0pazoBaHus 3aHUMAeT BakHOe MecTo. OHa o0ecnieunBaeT (popMHpoBaHUE Y O0yUaIOUIUXCS MTPEICTaBICHUMN O
Hay4YHOI KapTHHE MUPA, pacIIupseT 1 000011aeT 3HaHUs O )KUBOM MPUPO/IE, €€ OTINUUTENIBHBIX PU3HAKAX — YPOBHEBON OpraHU3alM U 3BOJIOLNH,
CO3M1a€T yCIOBHS JJIs: IO3HAHUS 3aKOHOB JKUBOU MPHUPOIBI, POPMHUPOBAHUS (PYHKIIMOHAIBHOW IPaMOTHOCTH, HABBIKOB 3/TOPOBOTO M OE€30MTaCHOTO
o0pa3a ’KHM3HH, FIKOJIOTHUECKOTO MBIIUIEHHS, IEHHOCTHOTO OTHOIIEHUS K KUBOM MPUPOJIE U YETOBEKY.

Bosbiioe 3HaueHNe OMOIOTHS UMEET TaKKe /ISl PEIIeHUs] BOCIUTATENBHBIX M Pa3BUBAIOIINX 33/1a4 CPEIHETO 00IIero 00pa3oBaHus, CONUATH3ANN
obyuaromuxcs. M3yuenne 6uonoruu odecrnednBaeT ycuoBus st GOpMUPOBAHUS HHTEIUIEKTYaTbHBIX, KOMMYHUKAIIMOHHBIX U HH(POPMAITMOHHBIX
HaBBIKOB, 3CTETHYECKON KYIBTYPHI, CTIOCOOCTBYET MHTETPAIIUH OMOJIOTHYECKIX 3HAHHIA C MPEICTABICHUSIMH U3 JPYTUX y4eOHBIX MPEIMETOB, B
YaCcTHOCTH, (PU3UKH, XUMUH U Teorpaduu. Ha3BaHHbIE MOTOXKEHHS O MpeHa3HaueHUH yueOHOro npeamera «bronorus» cocTaBuian OCHOBY JJIs
OTIpeJIeJICHUS TIOAXO0I0B K OTOOPY M CTPYKTYPHUPOBAHHIO €TI0 COICPIKAHUS, MPEICTABICHHOTO B IIPOTPaMMe 110 OMOJIOTHH.



OT160p comepxanus yueGHoro npeamera «buosnorus» Ha 6a30BOM ypOBHE OCYILIECTBIEH € MO3UIUI KYJIbTypOocOOOpa3HOro MOAX0/Aa, B COOTBETCTBUHU C
KOTOPBIM 00y4arorecs J0DKHBI OCBOMTh 3HAHUS M YMEHUS, 3HAUUMBbIE 1151 OpMUPOBaHUS OOLIEH KyJIbTYpBI, ONPEACIIAIONINe aeKBaTHOE
MOBE/ICHHE YETIOBEKa B OKpY>KaroIllel MPUPOIHOI cpesie, BOCTpeOOBAHHbIE B IOBCEHEBHOM KU3HU U MPAKTUYECKOM fesTenbHOCTH. Ocoboe MecTo B
3TOM CHCTEME 3HaHUI 3aHUMAIOT 3JIEMEHTHI COJIEPIKAHMUs, KOTOPBIE CIIYy’KaT OCHOBOH [ (hOpMUpPOBaHUS MTPEICTABICHUN O COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHE MUpPa U IEHHOCTHBIX OPUEHTAIMSIX JTMYHOCTH, CIIOCOOCTBYIOIIMX TYMaHU3allUU OMOIOTMYECKOT0 00pa30BaHMUsL.
CTpyKkTypHpOBaHUE COAepKaHus Y4eOHOI0 MaTepHaja B porpaMme o OMOJIOTHH OCYIIECTBICHO C YUETOM MIPUOPUTETHOTO 3HAYCHUS 3HAHUH 00
OTJIMYUTEIBHBIX OCOOEHHOCTAX KUBOW IPUPO/IBI, 0 €€ YPOBHEBOM OpraHU3allMu U SBOIOIMHU. B COOTBETCTBUYU C 3TUM B CTPYKTYpe yueOHOIO
npenMera «bronorus» BbAEIEHBI CIEAYIOIINE COlep)KaTelbHble IMHUN: «buonorus kak Hayka. MeToipl HayyHOro 1o3HaHusm», «KieTka kak
Ouosoruueckas cucremay, «Opranusm Kak 6uojoruueckas cucremay, «CucteMa 1 MHOrooOpa3ue OpraHndeckoro MUpay, «BOJIOLUS KUBOU
IPUPOAB), «IKOCUCTEMBI U IIPUCYIIINE UM 3aKOHOMEPHOCTHY.
Lenb u3yyenus yueOHnoro npeamera «buonorus» Ha 0a30BOM YpOBHE — OBJIaZICHHE 00YYAIOIIUMUCS 3HAHUAMHU O CTPYKTYPHO-()YHKIIMOHAIILHOM
OpTaHU3aIMH KUBBIX CUCTEM PAa3HOTO paHra v MpuoOpeTeHNne YMEHUN MCTIONIb30BaTh 3TH 3HAHUS JJIsl TPAMOTHBIX JICHCTBHI B OTHOIICHUN O0OBEKTOB
KUBOU MPUPOABI M PEHICHUS PA3IMUHBIX KU3HEHHBIX MPOOIEM.
JlocTrxenue ey u3ydeHus yueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE 00ecrieunBaeTCs PEIEHUEM CIIEIYIOIUX 3a1au:
OCBOEHHUE 00YYAIOIIMMICS CUCTEMbI 3HAHUM 0 OUOJIOTMYECKUX TEOPUSX, YICHUSX, 3aKOHAX, 3aKOHOMEPHOCTSAX, TUIIOTE3aX, MPaBUiIaX, CIyKalUX
OCHOBOH 117151 JOPMUPOBAHUS MPEICTABICHUH O €CTECTBEHHO-HAYYHOH KapTHHE MUPA, O METO/IaX HAYYHOTO TIO3HAHUS, CTPOCHUH, MHOTO00pa3nuu 1
O0COOEHHOCTSIX KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIUH, BHIIAIOIINXCS OTKPHITHSIX U COBPEMEHHBIX HCCIIEI0BAHUSX B OMOJIOTHH;
dopmupoBaHne y 00y4aromUXCcs MO3HABATEIBHBIX, HHTEJJICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH B IMPOLIECCE aHAIN3A JAHHBIX O ITYTSIX Pa3BUTHUS B
OMOJIOTHH Hay4HBIX B3TJISA0B, UACH U MOIXO0J0B K M3yYEHHIO )KUBBIX CHCTEM Pa3HOI'0 YPOBHS OpraHU3AIINY;
CTaHOBJICHHE Y 00yyaroumxcs o01eil KyapTyphl, (pyHKIHOHAIBHON rPpaMOTHOCTH, Pa3BUTHE YMEHUM OOBSCHATH U OLIEHUBATH SIBJICHUS OKPY’KAIOILEr0
MUpa KUBOI MPUPObI HA OCHOBAHUY 3HAHUI U OTIBITA, MOJYYEHHBIX MIPU U3YYEHUH OUOJIOTUY;
(dbopmupoBaHre y 00yJarOmUXCsS YMEHUH HIUTIOCTPUPOBAThH 3HAUCHHE OMOJIOTUYECKUX 3HAHUN B IIPAKTUYECKOH JIEATETLHOCTH YelIOBEeKa, Pa3BUTHH
COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTHii;
BOCIIUTaHHUE YOEXKAEHHOCTH B BO3MOXXHOCTHU MTO3HAHMSI YEIOBEKOM KMBOW MPUPO/IbI, HEOOXOIMMOCTH OEPEex]HOT0 OTHOLIEHUSI K HEH, COOTI0ACHUS
TUYECKUX HOPM IPU MPOBEIEHUHN OMOJIOTHUECKUX HUCCIIET0BaHMI;
OCO3HaHUE [IEHHOCTU OMOJIOTMYECKUX 3HAHUM JUIsl TOBBILLIEHUS! YPOBHSI KOJIOTHUYECKON KYJIBTYPBbI, JUIsl JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;
pUMEHEHHE TPUOOPETEHHBIX 3HAHUM U YMEHHH B TOBCEAHEBHOM KU3HU [Tl OLIEHKH MOCIEICTBUM CBOEH AEATENbHOCTH IO OTHOIIEHHUIO K
OKpY’Karolle cpeqe, COOCTBEHHOMY 3/10pOBbI0, 000CHOBaHME U COONIOACHUE MEP MPOPUIAKTUKY 3a00JI€BaHUH.
B cucreme cpennero obmiero oopazoBanus «buonorusy», uzydyaemasi Ha 6a30BOM ypOBHE, SIBJISIE€TCS 00s13aT€IbHBIM YU€OHBIM NMPEMETOM, BXOASAIIUM B
cocTaB IpeaIMeTHOM obsacTi «EcTecTBeHHO-HaAYUHbIE IPEIMETHI».
Jn1a n3ydenust 6uonoruu Ha 6a30BOM YpOBHE CpelHero odriero oopazoBanus otBoauTcs 68 yacos: B 10 kinacce — 34 yaca (1 yac B Henenio), B 11
kiacce — 34 gaca (1 gac B Hezelio).

2.COAEP)XAHUE OBYYEHUSA
10 KJIACC
Tema 1. Bnosnorus kak Hayka.
buonorus xak Hayka. CBsi3b OMOJIOTHU C 0OIIECTBEHHBIMU, TEXHUYECKUMU U IPYTUMH €CTECTBEHHBIMU HayKamH, punocoduei, STUKON, 3CTETUKON 1
npaBoM. Poisib 6uosioruu B popMupoBaHHM COBPEMEHHOM HayqHOH KapTUHBI MUpa. CucTeMa OHOIOTHYeCKHX HAYK.



Mertobl To3HaHUS XKUBOW NPUPOAbI (HaOII0AEHUE, SKCIIEPUMEHT, OIIMCaHNE, U3MEPEHHE, KITacCU(PHKALIMs, MOJESINPOBAaHUE, CTATUCTUYECKAs]
00paboTKa TaHHBIX).

JdemoHcTpauuu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u @. Kpuk.

Tabnuue! u cxemsl: «MeTOABI TO3HAHUS )KUBOU IIPUPOABD».

JlabopaTopHble U IPaKTHYeCKUe padoThI:

ITpakTrueckas padora Ne 1. «Mcnonap30BaHKME Pa3IMUHBIX METOJIOB ITPH U3YUYEHUH OHMOJIOIMYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALMA.

JXKussle cucremsl (0MOCUCTEMBI) KaK IpeaMeT u3yueHust 0uonaoruu. OTInyune )KUBBIX CUCTEM OT HEOPIaHWYECKOH MPUPOJIBI.

CaoiicTBa OMOCUCTEM U UX pa3zHOOOpa3ue. Y POBHU OpraHU3aIMH OMOCHCTEM: MOJICKYIISIPHBIH, KIIETOUHBIH, TKAHEBbII, OpraHU3MEHHBIH,
MONYJISIIIMOHHO-BUIOBOM, SKOCUCTEMHBIN (OMOTe€0IICHOTHYECKHH ), OMOChEPHBI.

JdemoHcTpaumnu:

Tabnuue! u cxembl: «OCHOBHBIE IPU3HAKH KU3HIY, «Y POBHU OPraHU3ALUH KUBOW IPUPOABIY.

Oo6opynoBanue: Mojaens Moiekyisl JJHK.

Tema 3. XuMn4ecKknii COCTaB M CTPOEHHE KJIETKH.

XUMHUYECKUH COCTaB KIETKU. XMMHUECKHUE AIEMEHThI: MAKPO3JIEMEHThI, MUKPO3JIEMEHTHI. Bojia 1 MUHEpaJIbHbIE BEILIECTBA.

@OyHKIMM BOABI 1 MUHEPAJIbHBIX BellecTB B KieTke. [lognepixkanue ocMoTrueckoro 6anaHca.

benku. Coctas u cTpoeHue 0e1KoB. AMMHOKHCIOTB — MOHOMEpBI OenkoB. HezameHnmble 1 3aMEeHUMbIE aMUHOKHUCIIOThl. AMUHOKHUCIIOTHBIN COCTaB.
YpOBHM CTPYKTYpBbI O€IKOBOI MOJIEKYIIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTHUYHAs CTPYKTypa). XMMHUYECKHE CBOMCTBA OEIKOB.
Bbuonornveckne pyHKINU OEITKOB.

depMeHThI — Onosoruyeckue karanuzaropsl. CTpoeHue pepMeHTa: akTUBHBIN LIEHTp, cyOcTpaTHas cneunpuyHocts. Kopepmentsl. ButamuHsl.
OTtnuunst GpepMEHTOB OT HEOPTaHMYECKUX KaTaIN3aTOPOB.

VYraeBojsl: MOHOCaxapuabl (TIH0K03a, pudo3a 1 Je30Kkcupr0o03a), Aucaxapu/sl (caxaposa, JJaKTo3a) U MoJarcaxapuabl (Kpaxmall, IITMKOTeH,
Hemnoo3a). buonornueckue GyHKIUM yriieBOAOB.

Jlunuael: Tpuraunepuasl, pochonunuasl, crepousl. I'uapodunsHo-ruapodobHsie cBoiicTBa. buonornueckue pynkuuu aunuaoB. CpaBHeHHe
YTJI€BO/I0B, OETIKOB U JIMIIUIOB KaK UICTOYHUKOB 3HEPTUU.

Hyxneunossie kucnotsl: JJTHK nu PHK. Hykneotuasl — MoHOMephI HykJIenHOBBIX KucioT. Ctpoenue u pynkiuun JJHK. Ctpoenue u ¢pynkuun PHK.
Bunast PHK. AT®: crpoenue u ¢pyHKIIUN.

[{uTonorus — Hayka o kieTke. KnetouHnas Teopus — npuMep B3aUMOAEUCTBUS UK U (aKTOB B HAYYHOM IMO3HAHUU. MEeTO bl U3yUeHHsI KIIETKH.
Kretka kak nenoctHas xuBas cucreMa. OOLie Npru3HaKy KJIETOK: 3aMKHYTasi Hapy>kHas MeMOpaHna, mosekyinbl JJHK kak renernyeckuii anmnapar,
cucTeMa cuHTe3a Oelnka.

Tunsl KJIETOK: 3yKaprHoTHdecKas ¥ npokapuoTrdeckas. OcoOeHHOCTH CTPOEHUS MpoKapruoTuiyeckor kieTku. Kierounas crenka 6akrepuit. CTpoeHue
9YKApHOTHUECKOM KJIEeTKH. OCHOBHBIEC OTIMYUS PACTUTEIBHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsI CTEHKA, TTMKOKAINKC, NX GyHKiuu. [InazmMatudyeckas memOpaHa, e€ cBoicTBa U QyHKIUH.
[Mutornnasma u e€ opranousl. OtHOoMeMOpaHHble opranouabl kieTku: IIIC, annapat ['oabmxu, mu30coMsbl. [1oayaBTOHOMHbBIE OpraHOM bl KJIETKU:
MUTOXOHIpUH, MaacTu bl [Tpoucxoxaenne MUuToXoHApuil U mactull. Buasl mactua. HemeMOpaHHbIe OpraHOU bl KIIETKU: PUOOCOMBI, KIIE€TOUHBII
LIEHTP, UEHTPUOJIN, PECHUYKH, )KI'YTUKH. DYHKIIMM OpraHOUIOB KJIETKH. BriroueHusl.

SAnpo — perynasTopHbiii HeHTp KiIeTKu. CTpoeHue siipa: siaepHast 000J049Ka, KapuoIia3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.



TpaHCHOPT BEIIECTB B KJIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. lnelinen, P. Bupxos, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Juarpammsl: «PacnpenesieHne XUMAYECKHUX AIEMEHTOB B HEXXKUBOM IpUpoe», «PacnpenencHne XuMUYECKUX JIEMEHTOB B )KUBOU IIPUPOJIE».
Tabnuue! u cxemsl: «Ilepuoanyeckas TabauIa XMMUYECKUX 3JIEMEHTOBY», « CTpoeHHEe MOJIEKYIbI BOJb», «buocuHTe3 6enka», «CTpoeHuEe MOJIEKYJIbI
6enkay, «Ctpoenue pepmentay, «Hyknennobie kuciotsl. JJHK», «Ctpoenune monekynst AT®», «CTpoeHue 3yKapuOTHIECKOH KIIeTKnY, «CTpoeHue
KUBOTHOH KJIETKN», «CTpPOCHHE PACTUTEIbHON KIETKN», «CTpOEHUE MPOKAPUOTUIECKON KIETKN», «CTpOEHHE siipa KIETKU», « Y TIEBOABIY,
«JIuouaen.

OO6opyoBaHue: CBETOBOM MUKPOCKOII, 000pyJOBaHUE JUIsl IPOBEACHUS HAOIIOIEHUH, N3MEpEeHUil, SKCIIEPUMEHTOB, MUKPOIIPENnapaTbl paCTUTEIIbHBIX,
KUBOTHBIX U OAKTEPHUATBHBIX KIETOK.

JlaGopaTropHble U NpaKkTHYecKue padoThbi:

Jlaboparopuas padota Ne 1. «M3yueHne KaTAIMTHISCKOW aKTUBHOCTH ()epMEHTOB (HA TIPUMEPE aMHJIA3bl HITH KaTalas3bl).

JlaGopatopnas padorta Ne 2. «3yueHue cTpoeHUs KJIETOK PACTeHUH, )KUBOTHBIX M OaKTepuil 101 MUKPOCKOIIOM Ha TOTOBBIX MUKpOIpenapaTax 1 ux
OIIMCAHUE».

Tema 4. ’KuzneneaTeJbLHOCTh KJIETKH.

OOMeH BemecTB, WM METa00IM3M. ACCUMUIIAINA (TUTACTUYECKH 0OMEH) U TUCCUMUIISIINS (SJHEPTETHYECKHI 0OMEH) — IB€ CTOPOHBI €IMHOTO
nporecca Mmerabonus3ma. Poiib 3aKOHOB COXpaHEHUs BEILECTB U SHEPTUU B TIOHUMAaHUU MeTaboIn3Ma.

Turbr oOMeHa BenecTB: aBTOTPOGHBINA U reTepoTpodHBINA. Poib hepMeHTOB B 0OMEHE BEIIECTB M NMPEBPAIICHUHN SHEPTHH B KIIETKE.

®otocunte3. CeroBas U TeMHOBast (pa3bl poTocuHTesa. Peakuuu Gporocunresa. IhdekTnuBHOCTh poToCHHTE3a. 3HaUeHHE (POTOCUHTE3a /ISl )KU3HU Ha
3emsie. Bausiaue ycioBuii cpesibl Ha (POTOCUHTE3 M CIIOCOOBI MOBBIIICHHUS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UpYIole OakTepuu. 3HaYeHUE XEMOCHHTE3a JUIsl dKU3HU Ha 3eMIIe.

DOHepreTudyeckuii 0OMeH B KiieTke. Pacieruienue BeniecTs, BhIJCICHIE U aKKYMYJIMPOBaHUE SHEPTHH B KJIETKE. JTalbl SJHEPreTUYECKOro OOMeHa.
I'mukxonu3. bpoxxenue u ero Buasl. KucinopoiHoe okuciaeHne, UK KiieTouHoe Jpixanue. OxucnutenbHoe GochopunnpoBanue. DPPeKTUBHOCTD
SHEPreTHYecKoro oOMeHa.

Peakiiun matpuysnoro cuntesa. ['enernueckas nadopmarus u JIHK. Peanuzanus renernueckoit mHGopmaiuu B kieTke. ['eHeTHuecKuit Ko 1 ero
cBoiicTBa. Tpanckpunius — Matpuunblii cuate3 PHK. Tpancnsauus — Guocunres 6enka. Dransl Tpancnauuu. KoaupoBanue aMuHOKUCIOT. Posb
pubocom B OMocuHTe3€e Oernka.

Hexnerounsie ¢popmsbl sxu3HM — Bupychl. ctopus otkpeitus Bupycos (/. 1. UBanoBckuit). OCOOEHHOCTH CTPOEHUSI U AKU3HEHHOTO LIUKJIA BUPYCOB.
bakrepuodaru. bonesnu pacteHuii, )KUBOTHBIX U YeJIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc nMmmynozaedunura yenoseka (BUY) — Bo30ynurens
CIINda. OGpatHas TpaHCKpUIILUS, peBepTa3a U uHTerpasa. [Ipodunakruka pacnpocTpaHeHHs! BAPYCHBIX 3a00€BaHUM.

JdemMoHcTpanum:

[optpetsr: H. K. Konsuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabnuue! u cxemsl: «TUIBI TUTaHUSAY, «MeTabonu3M», «KMUTOXOHIPUS», «DHEPTeTHUECKUN 00Men», «XioporuacT», «PotocunTre3y, «CTpoeHue
JTHK», «Ctpoenne u QpyHKIImOHUpOBaHKE reHay, «CuaTe3 Oenkay, «I enetnueckuit koay, «Bupyce», «bakrepuodarny, «CTpoeHHE U KU3HECHHBIN
ki Bupyca CIIM/1a, 6axtepuodaray, «Pemmukarus JJHK».

Ob6opynoBanue: Moaenu-anmiukanuu «Y asoenne JJHK u tpanckpunmmsy, «buocunres 6enka», «CTpoeHue KieTkn», Mojaeiab cTpykTypsl JTHK.
Tema S. PasMHOKeHHEe H HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.



Kietounsrii uki1, Wi >KM3HEHHBIN UK KieTku. MaTepdasza u muto3. IIponecchl, mpoTtekaromue B nHTEpdaze. Pernmukanus — peakius MaTpUIHOTO
cunresa JJHK. Ctpoenne xpomocoM. XpoMOCOMHBII HaOOp — KapuOTUI. JIUMIONHBIN U TallIOUAHBI XPOMOCOMHBIE HAOOPHI. XPOMAaTH/IBI.
[{uronornyeckre OCHOBBI Pa3MHOKEHUS U NHIMBHU1YaIbHOTO PA3BUTHSI OPTaHU3MOB.

Henenne knetku — muto3. Ctaguu muto3a. [Iporecchl, mpoucxosiinue Ha pa3HbIX CTAIUsAX MUTO3a. BHOIOrnYecKkuii CMbICII MUTO3A.
[IporpamMmmupyemas rubesnb KJIETKH — allonTo3.

@DopMBI pa3MHOKEHUSI OPraHU3MOB: 0ECII0NI0e U TI0JI0BOe. BU B O€CIonoro pa3MHOKEHUS: AeJICHUE HA/IBOE, IIOYKOBAHKUE OJHO- M MHOTOKJICTOUHBIX,
cropooOpazoBaHue, BEreTaTUBHOE pa3MHOXKeHHe. VICKyccTBEeHHOE KIIOHUPOBAHUE OPTaHU3MOB, €ro 3HAaYeHHE IS CEICKIUH.

[TonoBoe pa3MHOXEHUE, €r0 OTINYUS OT OECIOIOro.

Meiio3. Craauu meriosa. [Ipoiieccel, mpoucxosuiue Ha ctaausax Merosa. [loBenenue xpomocom B Meito3e. Kpoccunrosep. bruonornueckuii CMbICI U
3HAYEHUE MEN03a.

I"amerorenes — npoiecc 06pa3oBaHus MOJOBBIX KIETOK y dKUBOTHBIX. [10JI0BBIE Kene3bl: CEeMEHHUKH U siMuHUKUA. OOpazoBaHue U pa3BUTHE MOJOBBIX
KJIETOK — TaMeT (CIiepMaTo30U/I, STUIEKIIeTKA) — criepMaTorenes u oBorenes. OcoO0EHHOCTH CTPOSHUS SHIECKICTOK U CIIEPMAaTO30HI0B.
OmnonorBopenue. [lapreHorenes.

NuauBuayanbHOe pa3BUTHE (OHTOT€HE3). OMOpHOHAIBHOE pa3BUTHE (AIMOpHOreHes3). OTanbl SMOPHOHATBHOIO Pa3BUTHUS Y TO3BOHOYHBIX KUBOTHBIX:
npobneHue, racTpysnus, opranorenes. [loctamOpronanbHOe pa3BuTHE. TUIIBI TOCTIMOPHUOHAIBHOTO PAa3BUTHSL: MIPSMOE, HENMPSIMOE (JINYMHOYHOE).
Brnusitaue cpespl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHEIE BBI3BIBATH BPOKACHHBIE YPOICTBA.

Poct u pazButue pactenuii. OHTOreHe3 IBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHU, CTaIMU PA3BUTHSI.

JdemoHcTpaumnu:

Tabmuis! u cxeMbl: «@OpMBI Pa3MHOKEHUSI OPraHU3MOBY, «J{BOMHOE OIJIOJJOTBOPEHHE Y LIBETKOBBIX pAaCTeHHI», «BereTatuBHOE pa3sMHOKEHUE
pactenuii», «Jlenenue kietku 6akTepuiiy, «CTpOCHHE MOJIOBBIX KIETOK», «CTpOCHHE XPOMOCOMBI», «KiteTounbnii ukiny, «Permkamms [JJTHK»,
«Muro3sy, «Meito3», «lIpsmoe u HenpsaMoe pazBUTHEY, «I aMEeTOreHe3 y MIIEKOIUTAUINX U YeIOBeKa», « OCHOBHBIE CTaIUM OHTOT€HE3a».
O6opynoBaHue: MUKPOCKOTI, MUKpoTpenaparbl «CriepMaTo30U/IbI MICKOITUTAIOMIETOY, «SIHIIEKIeTKa MIIEKOIMHTAIOMEroy, « KapruokuHes B KIIeTKax
KOpeIlIKa JyKa», MarHuTHas: MOJeNb-antuinKamus «Jlenenue kiaetku», moaens JJHK, monens meradasHoi XpoMOCOMBI.

JlaGopaTopHble M IpaKTHYeCKUe padoThI:

Jlaboparopnas padota Ne 3. «HaGmrogeHne MuTo3a B KJIeTKaX KOHYHMKA KOpEIIKa JTyKa Ha TOTOBBIX MUKpOTMpenaparax.

Jlabopartopnast pabota Ne 4. «3yueHue CTpOeHUS MOJOBBIX KJIETOK HA TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HaciiencTBeHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3agaun renetuku. Mictopust pazsutusi reHeTUKH. PoJib IUTOIOrHH ¥ SMOPHOJIOTHH B CTAHOBJICHU Y TE€HETUKHU. BKI1a pOCCUIMCKUX U
3apyOeKHBIX YUEHBIX B pa3BUTHE T€HETUKH. MEeTO bl TeHETUKH (THOPUIO0IOTHUECKUA, TUTOTCHETUUECKU, MOJIEKYIIpHO-TeHeTHUecKuii). OCHOBHBIE
TeHETUYECKHE TTOHATHUS. | eHeThuecKasi CAMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpeIuBaHUi.

3aKOHOMEPHOCTH Haclle[I0BaHUs MTPU3HAKOB, ycTaHOBIeHHBIE ['. Menaenem. MoHorubpuaHoe CKpelrBanue. 3aKoH eIMHO00pa3us THOPHI0B EPBOTO
nokoseHus. [IpaBuino qoMuHUPOBaHUS. 3aKOH pacHIeTUIeHHs MpU3HaKoB. [ umore3a unctoTel ramet. [1oiHOe 1 HenmoIHOe JOMUHHPOBAHHUE.
JlurubpuaHoe cKpernmBanye. 3aKOH He3aBIUCUMOTO HAClIeJIOBaHUS MIPU3HAKOB. [[UTOoreHeTHuecKkrne OCHOBBI JUTHUOPHUIHOTO CKPEITUBAHUSI.
AHanu3upytolee ckpeniuBanue. Vcrnonp30Banne aHaTu3uPYIONIEro CKPEITMBAHUS IS ONIPEIeTICHUS TEHOTHUITA OCOOH.

CuerniieHHoe HacleoBaHue mpu3HakoB. Pabota T. Moprana no CIerieHHOMY HAcJIeIOBaHUIO TeHOB. HapyiiieHue cienieHus: TeHOB B pe3yibTare
KPOCCHHTOBEpa.

XpoMOCOMHas TEOpUS HACIEACTBEHHOCTH. | eHeTUYEeCKHUEe KapThl.



I'enernka nona. XpoMOCOMHOE ONPEIEIICHUE 10J1a. AYTOCOMBI U II0JIOBBIE XPOMOCOMBI. | OMOraMeTHBIE ¥ T€TEPOraMeTHbIE OPTraHU3MBI.
HacnenoBanue Npu3HaKkoB, CLEIIEHHBIX C I10JIOM.

N3meHunBOCTb. BHIbI N3MEHUNBOCTH: HEHACIICACTBEHHAS U HACIEACTBEHHAsA. POJIb cpellbl B HEHACIIEICTBEHHON H3MEHUYNBOCTH. XapaKTEPUCTUKA
MOU(UKATMOHHON H3MEHYMBOCTH. BapralilmoHHbIid sl 1 BapuanronHas Kpusas. Hopma peakuuu npusnaka. KonmuyecTBeHHbIE U KaUeCTBEHHbIE
IIPU3HAKU U UX HOpMa peakuuu. CBOHCTBa MOIU(PUKALIMOHHON NU3MEHUYMBOCTH.

HacnencreenHnasi, Wiiv TCHOTHUIIHYECKAsl, U3MEHYNBOCTh. KOMOMHATHBHAS N3MEHUYNBOCTh. Mel03 U MOJIOBO# Mpo1iecc — 0OCHOBAa KOMOWHATUBHOM
M3MEHYMBOCTU. MyTallmoHHas U3MeHUUBOCTh. Kitaccudukanus MyTanuii: reHHble, XpOMOCOMHBIE, TeHOMHbIE. YacToTa U IPUYMHBI MyTalUil.
MyTtareHnusie pakTOpbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HAclIeACTBeHHOM n3MeHunBocty H. U. BaBumnosa.

BHesnepHas HacI€ICTBEHHOCTh U N3MEHYUBOCTbD.

I'enetnka yenoseka. Kapuorun yenoeka. OCHOBHBIE METO/IbI T€HETUKH YEJIOBEKA: T€HEAIOTUYECKHA, OJM3HEIIOBBIN, INTOTCHETUYECKUH,
OMOXMMUYECKUH, MOJIEKYJIIpHO-TeHeTHYecKuii. COBpeMEHHOE ONpeieIeHHe TeHOTHUIIA: IOJIHOTEHOMHOE CEKBEHUPOBAHUE, FTeHOTUIIHPOBAHUE, B TOM
yucye ¢ nomouisio [11[P-ananuza. HacnencrBennblie 3a00eBaHus 4eI0BEKa: TeHHbIE O0JI€3HH, O0JIE3HU C HACIIEACTBEHHON NPEAPaCIIONOKEHHOCTBIO,
XpoMocoMHbIe Oosie3Hn. CoMaTHUecKue U reHepaTuBHbIe MyTauuu. CTBOJIOBbIE KiIeTKH. [IpuHIUIbI 310poBOro o0pasa xKHU3HH, AUATHOCTUKH,
npoUIAKTUKY U JICUCHHs TCHETUIECKUX Ooiie3Heil. Mennko-reHeTn4eckoe KOHCYIbTUPOBaHNE. 3HAYCHUE METUIITHCKON TEHETHKH B
IPEJOTBPALICHUN U JICYEHUN TeHETHYECKUX 3a00JIeBaHUI YeTI0OBEKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YUerBepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBuinos.

TaOnuis! u cxembl: «MOHOrMOPHUIHOE CKPELIMBAHUE U €0 HUTOTEHETUUECKasi OCHOBAY», «3aKOH PACIIEIUIEHUS U €r0 [IUTOI€HETUYECKasi OCHOBA,
«3aKOH YHUCTOTHI raMeT», «Jlurubpuanoe ckpemuBanuey, «L{lutosornueckue OCHOBbI JUTHOPUAHOTO CKpeIuBaHus», «Meio3y, «B3aumozelicTeue
QJIJINIbHBIX T€HOBY, «| '€HeTHYeCcKue KapThl pACTEHHM, d)KUBOTHBIX U YeJoBeKay, «['eHeTuka nojia», «3akOHOMEPHOCTH HaCJIEA0BaHNUs, CLIETVIEHHOIO C
nojioM», «KapuoTunsl 4eaoBeka 1 )KUBOTHBIX», «Buasl nameHunBoct», «MoaudukaoHHas H3MEHYUBOCTbY, «HacnenoBanue pezyc-paxropay,
«['eneruka rpynn KpoBw», «MyTallMOHHAs U3MEHYUBOCTb.

Ob6opynoBanue: Mmoaenu-anmvkanun «MoHOruOpuaHOe CKpeluBaHuey», «HemnonHoe foMuHMpoBanuey, «lurudpunHoe ckpemmbanuey, «Ilepekpéct
XPOMOCOMY, MUKPOCKOII U MUKporipenapat «Jlpo3zoduiia» (Hopma, myTamuu GopMbl KPBUIBEB U OKPACKH Tena), repOapuii «I'opox moceBHOIM.
JlabopaTopHble U IPaKTHYeCKHe PadoThI:

Jlabopartopnast pabota Ne 5. «M3yueHue pe3yibTaTOB MOHOTHOPUTHOTO M TUTHOPHUIHOTO CKPEITMBAHUS Y APO30(HIIBI HA TOTOBBIX
MUKpOIpenaparax.

Jlaboparopnas padota Ne 6. «M3yueHne MoAN(PUKAIIMOHHONW U3MEHYMBOCTH, IOCTPOEHUE BapUALIMOHHOIO Psijia ¥ BapUALIMOHHOW KPUBOI».
JlaGopatopHnas pabota Ne 7. «AHanu3 MmyTauuii y Apo30(uisl Ha TOTOBBIX MUKpOIpenapaTax.

[IpakTuueckas padora Ne 2. «CocTaBieHue 1 aHaiau3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cesekunst oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U npoiiecc. 3apoxKieHue celeKuuu 1 fomectukanus. Yuenue H. V. BaBuiioBa o 1ieHTpax npoucxo1eHus: 1 MHOrooopasust
KYJIbTYPHBIX pacTeHUH. LIeHTpbI MPOUCXOKAEHHS TOMAIIHUX )KUBOTHBIX. COPT, IOPOAA, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIIMKU. MacCcOBBIN 1 MHIUBUYalbHBIA OTOOPHI B CEIEKIIUU pacTeHUI U KUBOTHBIX. OLIEHKa IKCTEphepa.
bnauskopoacTBeHHOE cKpelnBanue — MHOpuAUHT. YncTast nuHud. CKpeluBaHie YMCThIX TUHUNA. ['eTeposuc, wim rubpuanas cuia. HeponctseHHoe
CKpelrBanue — ayropuaunr. OtnanéHnas rudbpuansanus u e€ ycrnexu. VickyccTBeHHBIH MyTareHe3 U MoJdydeHue MOoNUIIon10B. JlocTuxkeHus
CEJIEKIIMM PAaCTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.



buorexHonorus kak orpacib mpou3BoicTBa. ['eHHas nHxeHepus. Itamnbl co3aanus pekomonnanTHor JIHK u Tpancrennsix opranusmoB. Kierounas
nHxeHepus. Kierounsle KynbTypbl. MUKPOKIIOHATBHOE pa3MHOKEHUE pacTeHui. KioHrpoBaHNe BBICOKOMPOIYKTUBHBIX CEIbCKOXO035HCTBEHHBIX
OpraHu3MoB. DKoJjiorndeckue u stuueckue mnpodnembsl. [MO — renetndecku MOIUGUIIUPOBAHHBIE OPTraHU3MBI.
JeMoHcTpanuu:
[Toptpetsr: H. U. BaBusnos, U. B. Muuypun, I'. . Kapneuenko, M. @. lBaHoB.
Tabmuie! 1 cxeMbl: kKapta «L{eHTpbl IPOUCXOKACHUS U MHOT000pa3ust KYIbTYPHBIX pacTeHHI», «[1opoIbl TOMAIIHUX )KUBOTHBIX», «CopTa
KYJIbTYPHBIX pacTeHui», «Otnanéunas rudpuausamnus», «Padoter akagemuka M. @. BanoBay, «Ilomurionausy», «O0bEKTh OMOTEXHOIOTHH,
«Knetounble KyJIbTYpbl U KIIOHUpOBaHUEY, «KOHCTpyHpOBaHUE U TIEPEHOC TEHOB, XPOMOCOM.
O6opynoBaHue: MyJISKU TUIOZ0B U KOPHETLIIOOB IUKHUX (DOPM U KYJIbTYPHBIX COPTOB pacTeHuid, repoapuii «CenbCKOX035IICTBEHHbIE PACTCHUS.
JlaGopaTopHble 1 NPaKTH4YeCKUe PadoThI:
Buptyanbnas sxckypens «OCHOBHbBIE METO/IBI M TOCTHXKEHUS CeJIEKIIMY PACTEHUH U )KUBOTHBIX (B TEIUIMYHOE XO3SHCTBO, J1a00paTOPHUIO
arpOyHUBEPCUTETA)».

3.IINTAHUPYEMBIE PE3YJBbTATBI OCBOEHUS TPOI'PAMMBI 110 BUOJIOT'U HA BA3OBOM YPOBHE
Cornacno ®I'OC COO, ycraHaBIMBaIOTCS TPEOOBAHUS K pE3yIbTaTaM OCBOCHHUS 00yYarOIIMMUCS IIPOTPaMM CPETHETO 001Iero 0Opa3oBaHus:
JTUYHOCTHBIM, METANPEAMETHBIM U MIPEAMETHBIM.
JIMUHOCTHBIE PE3YJIbTATHBI
B cTpykType TMUHOCTHBIX pe3ylbTaTOB OCBOCHHUS MpeaMeTa «buonorusy BeIIEIEHbI CIEAYIOIINe COCTABISIONINE: OCO3HAHUE 00YYaIOIIMMHUCS
POCCHIICKOM TpaXKJaHCKON UICHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTA U CAMOOTIPE/ICIICHUIO, HAJTUYME MOTHUBAIINH K
o0yueHHuI0 OMOJIOTHH, LIeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKIECHUI TNYHOCTH HA OCHOBE KIIFOUEBBIX IIEGHHOCTEH U UICTOPHUUECKUX TPATUIIHIA
pa3BUTHUsL OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTh 00YUYaIOIIMUXCS PYKOBOJICTBOBATHCS B CBOEH JESATEIHLHOCTH LIEHHOCTHO-CMBICIIOBBIMU
yCTaHOBKAaMU, IPUCYIIUMHU CUCTEME OMOJIOTUYECKOT0 00pa30BaHus, HAINYHE SKOJIOTHYEeCKOro IPaBOCO3HAHMUS, CHOCOOHOCTH CTABUTH LEJU U CTPOUTH
KU3HCHHBIC TIJIAHBI.
JInaHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «bronorush T10CTUraTcs B €AMHCTBE YU€OHOM U BOCIIUTATEIBbHON e TEIbHOCTH B COOTBETCTBUH C
TPATUIIMOHHBIMH POCCUHCKUMH COIMOKYJIBTYPHBIMH, HCTOPUYECKUMHU U JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHSATHIMH B OOIIECTBE MTpaBUIaMu
Y HOpMaMHU TOBEJIEHUS U CITIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U CAMOPA3BUTHS, Pa3BUTHS BHYTPEHHEW MO3UIUHN TUYHOCTH,
MaTpUOTH3MAa, YBAXKCHUS K 3aKOHY U MPABOMOPSIIKY, YEJIOBEKY TPY/Ia U CTApIIEMy MOKOJIEHUIO, B3aUMHOTO YBaXKEHHU S, OEPEKHOTO OTHOIICHUS K
KYJIbTYPHOMY HaclIeJIMIO U TPAJULUSIM MHOTOHAIIMOHANIbHOTO Hapoia Poccuiickoit denepanuu, npupoie U OKpyKarolleu cpese.
JInuHOCTHBIE PE3yNbTATHl OCBOCHUS y4eOHOTO IpeMeTa «bronorusy N0mKHBI OTPaXkaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYaroOmuXcst
PYKOBOJICTBOBAThCS C(HOPMHUPOBAHHON BHYTPEHHEH MO3UIMEN THUYHOCTH, CUCTEMON [IEHHOCTHBIX OPHUEHTALIUN, TO3UTUBHBIX BHYTPEHHUX YOSKICHU N,
COOTBETCTBYIOIIMX TPAAUITHOHHBIM IIEHHOCTSIM POCCUIMCKOTO OOIIECTBA, PACIIMPEHUE KUZHEHHOTO OIBITAa U OIBITA JACSITEIILHOCTH B MPOIECCE
peanu3ain OCHOBHBIX HANIPABIEHUHN BOCIIUTATENBHOMN I€ATeIbHOCTH, B TOM YHCJE B YACTH:
1) rpa:kIaHCKOro BOCIIMTAHMSA:
c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMU 00YUAIOIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCUHCKOTO OOIIEeCTBA;
OCO3HaHUE CBOMX KOHCTHUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBAKCHHE 3aKOHA U TIPABOTIOPSIIKA;
TOTOBHOCTh K COBMECTHON TBOPYECKOU NEATEIBHOCTH NP CO3JIaHUH YUEOHBIX TPOEKTOB, PEIICHUH YUYeOHBIX U MO3HABATENIBHBIX 33124, BHITIONHCHUN
OMOJIOTUYECKNX YKCTICPUMEHTOB;
CIIOCOOHOCTH OIpeNesaTh COOCTBEHHYIO MO3UIUIO TI0 OTHOIICHHIO K SIBJICHHSIM COBPEMEHHOM KU3HU U OOBSACHATSH €€;



YMEHHUE YUUTBIBATh B CBOUX JEHCTBUAX HEOOXOAMMOCTh KOHCTPYKTUBHOT'O B3aUMOJICHCTBHS JIFO/IEH C PA3HBIMU YOEXKIEHUSAMHU, KyJIbTYPHBIMU
LIEHHOCTSAMHU U COLUAIbHBIM IOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIOJHEHUS yUEOHBIX, 1I03HABATEIbHBIX U UCCIIEOBATEIIbCKUX 3a/1a4, YBAXKHUTEIBHOIO
OTHOIICHHS K MHEHHIO ONIOHEHTOB MPH 00CYKACHUHU CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K TyMaHUTapHO! U BOJOHTEPCKOU NEATEIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTb POCCUHCKOM I'paXk1TaHCKON UIEHTUYHOCTH, IATPUOTU3MA, YBAXKEHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH IE€pE]
Ponunoii, roproctu 3a cBoM Kpai, CBOX0 Poauny, CBOM SA3BIK U KYJIBTYPY, IIPOLIJIOE U HACTOSALIEE MHOTOHALMOHAIBLHOTO Hapoaa Poccuu;
LIEHHOCTHOE OTHOILIEHHUE K IPUPOJHOMY HACIEAHUIO U MaMATHUKAM IIPUPOJBI, JOCTHKEHUAM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;
CIIOCOOHOCTH OIICHUBATH BKJIA] POCCUHCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOJIOTUH, TOHUMAaHMS 3HAYCHUsI OMOJIOTUH B TO3HAHUH 3aKOHOB
IIPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOI'0 OOIIECTBA;

uzelHas yoex1€HHOCTh, TOTOBHOCTH K CIYKEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a €0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCHIICKOTO HAPO/Ia;

c(OPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOI0 TIOBEACHNUS;

CTIIOCOOHOCTH OIIEHUBATH CUTYALMIO ¥ IPHHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH;
OCO3HaHME JINYHOT'O BKJIaJa B IOCTPOEHHE YCTOMYUBOTO OYAYILErO;

OTBETCTBEHHOE OTHOILLIEHHE K CBOUM POJUTEIISIM, CO3/IaHHUIO CEMbU HA OCHOBE OCO3HAHHOTO MPUHSTHSI LIEHHOCTEW CeMEHON KU3HU B COOTBETCTBUHU C
TpaauuusaMu Hapoznos Poccuu;

4) 3cTeTH4eCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIOYasi 3CTETUKY ObITa, HAYYHOT'O U TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPYAA, OOIECTBEHHBIX OTHOLICHUH;
ITOHMMAaHHUE AYMOLIMOHAJIBHOTO BO3AEUCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTB K CAMOBBIPa)KEHUIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMJICHUE TIPOSIBIIATh KA4ECTBA TBOPUYECKOU JIMYHOCTH;

5) puznueckoro BocnuTaHus, GopMUPOBAHUSA KYJIbTYPbI 310POBbSI H IMOLMOHAJIBHOI0 0J1arONOJIyYHUs:

MOHMMAaHME U pealin3alus 310poBoro U 0e3omnacHoro o0pasa *HU3HH (310pOBOE MUTAHHUE, COOMIOCHNE TUTUEHNYECKUX MTPABUI U HOPM,
cOamaHCUpPOBAaHHBIN PEKUM 3aHATUHN U OTAbIXA, PETYJspHas pu3ndecKkass akTUBHOCTD), OEPEKHOT0, OTBETCTBEHHOTO 1 KOMIIETEHTHOTO OTHOILIEHMSI K
COOCTBEHHOMY (PU3MUECKOMY U ICUXUYECKOMY 370POBBIO;

MMOHMMAaHNUE EHHOCTU MIPAaBUJI MHANBUIYAJIbHOTO U KOJUIEKTUBHOTO O€30MaCHOT0 MOBE/IEHUS B CUTYAIUAX, YTPOXKAIOLINX 3/I0POBBIO U KU3HU JIIOJIEH;
OCO3HaHME MOCIIECTBUIA U HENIPUATHUS BPEHBIX NPUBbIUEK (YIOTpEOIEeHUs alKOT0Jisl, HAPKOTUKOB, KYpEeHHUs);

6) TpyaoBOro BocnuTaHUS:

TOTOBHOCTb K TPYJly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYIOT00HE;

TOTOBHOCTb K aKTUBHOM JI€ATEIbHOCTH TEXHOJIOTMYECKOM U COIIMAIbHOM HaIllPaBI€HHOCTH, CIOCOOHOCTh MHUIIMUPOBATh, IIAHUPOBATh U
CaMOCTOSITENILHO BBIIIOJIHATD TaKyIO 1€ATEIbHOCTD;

MHTEpPEC K pa3INuHbIM chepam npodeccuoHanbHON AeSITETbHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIN BBIOOp OyayIiei npodeccun u peaarn30oBbIBaTh
COOCTBEHHBIE )KU3HEHHBIE TUIAHBL;

TOTOBHOCTb U CIIOCOOHOCTH K 0OPa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTSKEHUH BCEH KU3HU;

7) 3K010THYECKOr0 BOCTIMTAHUSA:

HKOJIOTMUYECKH 11eIec000pa3HOe OTHOLIEHHE K MIPUPOIE KaK UCTOYHHUKY KH3HU Ha 3eMiie, OCHOBE €€ CYIIeCTBOBAHUS;



MOBBIIIEHUE YPOBHSI 3KOJIOTHYECKOH KYIbTYphI: IPHOOPETEHNE ONBbITA MNIAHUPOBAHUS MOCTYIIKOB U OLIEHKH UX BO3MOKHBIX ITOCIEACTBUH JUIs
OKpY>Karollen Cpelibl;

OCO3HaHME ITI00AJILHOTO XapaKTepa 3KOJIOIHYECKUX Mpo0eM U IyTel UX peLIeHus;

CTIOCOOHOCTH MCIIONIB30BAaTh IpHOOpeTaeMble MPU U3YUEHUU OMOJIOTHH 3HAHUS M YMEHUS MPHU PEIICHUH MTPOOIIEM, CBA3aHHBIX C PALlMOHATBHBIM
IIPUPOJIOIIOIB30BaHUEM (COOIIOIEHUE MTPABHJI IIOBEACHUS B IPUPO/IE, HAIIPABICHHBIX HA COXPAHEHUE PABHOBECHS B 9KOCHCTEMAX, OXpaHy BHJIOB,
IKocucTeM, orochepsl);

aKTHUBHOE HENIPUSTHE ASHCTBUN, IPUHOCAIINX Bpe/ OKPY’KaIoLIed NPUPOJHOM cpesie, YMEHHE IPOTHO3UPOBATh HEOIAronpHsTHbIE SKOJIOTHYECKHE
MIOCJIEACTBUS IPEANPUHUMAEMBIX I€HCTBUI U NPEAOTBpAILATh UX;

HaJINYME PA3BUTOTO SKOJIOTMYECKOTO MBIIUIEHHUS, SKOJIOTHYECKON KYIbTYpbI, ONbITA JAESTEIbHOCTH HKOJOTMUYECKON HAaIPaBIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSl UMHU B [T0O3HABATEIILHON, KOMMYHUKAaTUBHOM U COLIMATILHOM ITPaKTUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTHUUYECKOM 1E€ATEIbHOCTH
9KOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOILECTBEHHOM MPaKTUKH, OCHOBAHHOT'O HA
JMaJiore KyJIbTyp, CIOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEpPILLICHCTBOBAHHE A3bIKOBOM M YUTATENIBCKOM KyJIbTYphl KaK CPEICTBA B3aUMOACHCTBHS MEXY JIOAbMHU U MIO3HAHUS MUDA;

MOHUMaHKe crenu(ruKr OMOIIOTUU KaK HAYKH, OCO3HAHUS €€ poJid B (POPMHUPOBAHUH PAIIIOHAIEHOTO HAyYHOT'O MBIIIICHHS, CO3/IaHUH LEIOCTHOTO
IpeJCTaBIeHUs 00 OKpPY’KaroIeM MHUpE Kak O €IMHCTBE IIPUPO/Ibl, YEIOBEKa 1 OOLIeCTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEH U peleHUN
po0IeM COXpaHEHUs IPHUPOTHOTO PABHOBECHS;

yOeKIEHHOCTD B 3HAYMMOCTH OMOJIOTUH JUIsl COBPEMEHHOM LIMBUIM3ALMU: 00ECIIEYeHUsI HOBOTO YPOBHS pa3BUTHUS MEHULIMHBI, CO3JaHHE
MEPCIEKTUBHBIX OMOTEXHOJIOT A, CIIOCOOHBIX PELIaTh PeCypCHBIE MPOOIEMbI Pa3BUTHSI YeJIOBEUECTBA, TIOMCKA IMTYTEH BBIX0/1a U3 TII00aIbHBIX
HKOJIOTUYECKUX MPOoOJIeM U o0ecriedeHns nepexoa K yCTONYMBOMY Pa3BUTHIO, PAllMOHAIbHOMY MCIOJIb30BAHUIO IPUPOIHBIX PECYPCOB U
(hOpMHPOBAHNIO HOBBIX CTAHJAPTOB KHU3HH,

3aWHTEPECOBAHHOCTH B MOJyYEHHH OMOJIOTMYECKUX 3HAHUN B 11X MOBBIILIEHUS 00IIEeH KyJIbTyphl, €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, KaK
COCTaBHOM 4acTH (YHKIIMOHAIBHON T'PAMOTHOCTH 00yJaromuxcs, GopMUpyeMOil IpH U3y4eHUH OUOJIOTHH;

MIOHMMaHHE CYITHOCTH METOO0B IIO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BATh MOTy4YaeMble 3HAHUSI [yl aHAU3a U
OOBSICHEHUS SIBJICHUN OKPY’KAIOIIETr0 MUpa U MPOUCXOIALINX B HEM U3MEHEHUI, yMEHHE J1eJaTh 000CHOBaHHbBIE 3aKJIFOUEHUS] HA OCHOBE HAyYHBIX
(aKTOB U MMEIOLIUXCS JAHHBIX C IIEJIbI0 TOJTY4YEHUS I0CTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTBH CAMOCTOSATEIBHO MCIIOJIb30BAaTh OMOIOrMUECKHUE 3HAHUS I PEeLIeHUs IPoOJieM B peabHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HaHHUE LIEHHOCTH HAYYHOH JEATEIbHOCTH, TOTOBHOCTh OCYILECTBIISITh IPOEKTHYIO U UCCIIEOBATEILCKYIO NEATEIbHOCTD HHANBUAYAIBHO U B
rpymnre;

TOTOBHOCTb U CIIOCOOHOCTb K HEMPEPHIBHOMY 00pa30BaHUIO M caMO0Opa30BaHUIO, K aKTUBHOMY MOJIYYEHHIO HOBBIX 3HAHUM 10 OMOJIOTHUU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMHU.

METANIPEIJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yIbTaThl OCBOSHHS Y4eOHOTO npeameTa «bruoorusy» BKIYaoT: 3HaYUMble 17151 POPMUPOBAHKS MUPOBO33PEHUS 00yUaOLIUXCs
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHBIE) O0IIeHayYHbIE TOHATHUS, OTPAXKAIOIIUE 11€JTOCTHOCTh HAYYHON KapTUHBI MUPA U CIIELIU(PHUKY METOI0B
MTO3HAHUS, HUCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YJHEPIHsl, ABJIEHUE, IPOIIECC, CUCTEMA, HAyYHbIH (haKT, MPUHIINIL, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, UCCIIeI0BaHNe, HA0II0IeHHEe, U3MEpEeHHe, SKCIIEPUMEHT U IPYTuX ), YHUBEpcalbHble ydeOHbIe JeicTBUs
(mo3HaBaTenbHbIe, KOMMYHUKATUBHbIE, PETYIISITUBHBIE), 0OecreunBarone GopMupoBaHue GyHKIIMOHATBHON I'PaMOTHOCTH U COLIMAIbHOM



KOMIIETEHIIMH 00yUaroIIUXCsl, CHOCOOHOCTh 00YYaOLINXCS UCII0JIb30BaTh OCBOCHHBIE MEXIUCIUITINHAPHBIE, MUPOBO33PEHUYECKHE 3HAaHUS U
YHHUBEpCalibHbIE YUeOHbIC ICHCTBHS B TO3HABATEIBHOM U COLMAIEHON MPAKTHKE.

MeranpeaMeTHbIe pe3ynbTaThl OCBOSHUS IIPOrPaMMBbI CPEIHET0 001Ero 00pa3oBaHUs JOIKHBI OTPAXKaTh:

OgyajeHne YHMBePCAJIbHBIMH Y4eOHBIMH II03HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBbIe JOrHYECKHeE TeHCTBHUS:

CaMOCTOSITENIbHO (POPMYITHPOBATH U aKTYaJIM3UPOBATH MPOOIIEMY, pAaCCMATPUBATh €€ BCECTOPOHHE;

UCIOJIb30BATh IIPU OCBOCHUH 3HAHUI MPUEMBI JIOTHUECKOTO MBIIIUIEHUS (aHAJIM3a, CHHTE3a, CPABHEHUS, KilacCU(PUKaLUU, 00001EHNS), pACKPbIBATh
CMBICJT OMOJIOTUYECKUX MOHATUHN (BBLACTATH UX XapaKTEpHbIC IPU3HAKY, YCTAHABIMBATD CBS3U C IPYTUMU MOHATHIMH);

OIIPEAEIIATD LENIN ACSITEIbHOCTH, 3a7aBasi IapaMeTphl U KPUTEPUH UX JTOCTHIKEHUS, COOTHOCUTH PE3YJIbTAThl JEATEIBHOCTH C TOCTABJICHHBIMU LIEJISIMU;
MCIOJIb30BATh OMOJIOTUYECKUE TIOHATHS U1l O0OBSICHEHUS (PAKTOB U SIBICHUH KUBOW TPUPOIBI;

CTPOUTB JIOTUYECKUE PACCYXKIEHUS (MHAYKTHUBHbBIE, IElYKTUBHbIC, [10 aHAJIOTUH ), BBIABIATH 3aKOHOMEPHOCTH U MPOTUBOPEYHS B paCCMAaTPUBAEMbIX
SBIICHUSIX, (POPMYIMPOBATH BHIBOJIBI U 3AKITFOUCHMUS;

IPUMEHATh CXEMHO-MO/IEJIbHbIE CPEJCTBA IS IPEACTABICHUS CYIIIECTBEHHBIX CBS3€H M OTHOLIEHUH B U3y4aeMbIX OMOJIOTHUECKUX 00BEKTAX, a TAKXKe
MPOTHBOPEYHI Pa3HOTO POJia, BHISIBJICHHBIX B PAa3IMYHBIX HH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTbIBaTh IUIaH peLIeHUs IPoOIeMbl ¢ YIETOM aHAIN3a UMEIOIINXCS MaTepUallbHbIX U HEMaTepUalbHbBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIESITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3Y/IbTATOB LEJISIM, OLIECHUBATh PUCKU MOCIEACTBUM I€ATEIbHOCTH;
KOOP/AMHUPOBATh U BBIIOJIHATH padOTy B YCIOBUAX PEaIbHOT0, BUPTYaIbHOIO 1 KOMOMHUPOBAHHOTO B3aUMOECHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELIEHUH )KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEILCKHE TeHCTBHS:

BJIJICTh HaBBIKAMH y4eOHO-HCCIIEIOBATEIBCKOM U IPOSKTHOM 1A TEIbHOCTH, HAaBBIKAMHU Pa3peIIeHus mpoodiieM, CoCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbBHOMY IIOMCKY METOJIOB PELICHMsI IPAKTUYECKUX 3a]1a4, IPUMEHEHHIO Pa3JIM4YHbIX METOIOB IIO3HAHMS,

MCIOJIb30BaTh PA3JIMYHBIE BUbI AESITEILHOCTH 110 MOJTYYEHHUIO HOBOTO 3HAHUS, €T0 HHTEPIIPETAllM, TPE0OPa30BaHUIO U IPUMEHEHUIO B YUEOHBIX
CUTYyallUsX, B TOM YHUCJIE IPU CO3/IaHUH YUEOHBIX M COLIMATIBHBIX IPOEKTOB;

(hopMHPOBATh HAYYHBIH TUIT MBILLUICHHUS], BIaJIE€Th HAYYHOU TEPMUHOJIOTHEH, KIIFOUEBBIMU MOHATUSAMHU U METO/IAMU;

CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN EATEIbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3U U aKTyallu3UpOBAaTh 3a/1a4y, BbIIBUTaTh TUIIOTE3Y €€ pelIeHMs], HAXOIUTh apryMEHTHI JUIsl I0Ka3aTelbCTBa
CBOMX YTBEPXKJICHUH, 3a7jaBaTh [1apaMETPbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh MOJTYYEHHBIE B XO/1€ PEILIEHUS 3aJjaul Pe3ysIbTaThl, KpHTUUECKHU OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh IPUOOPETEHHBIH OIBIT;

OCYILECTBIATH LI€JI€HAINPABICHHBIHN MOMCK MEPEHOCa CPEACTB U CIIOCOOOB AEUCTBUS B MIPO(HECCHOHAIBHYIO CPEY;

YMETbh NEPEHOCUTh 3HAHUS B TO3HABATENIbHYIO U MPAKTUUYECKYIO 00JIaCTH KU3HEACSITETbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE UJI€U, TIPEJyIaraTh OPUTMHAIbHbIE MOAXObl U PELIEHUS], CTAaBUTh MPOOJIEMBI U 3ajauu, JONYCKAIOIINe albTepHATUBHBIEC PEILICHUS.
3) paGora ¢ nngopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUHUKAX MHPOpMAINH (TeKCTe y4eOHOTro oCcoOUsl, HAyYHO-TIOMYJISIPHOMN JIUTEepaType, OMOJOTHYECKUX CIOBapsX U
CIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHbBIX, B IHTepHETe), aHaIM3UPOBaTh HHPOPMALIMIO PA3TUUHBIX BUIOB U (DOPM NPEICTABICHUS, KpUTHYECKU
OLIEHUBATh €€ JTOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;



(GopMyIMpOBATh 3aIIPOCHI M IPUMEHATh Pa3IMUHbIE METO/IbI IIPU MIOUCKE U 0TOOpe OMOIOrMuecKoid HHPOpMALUU, HEOOXOAUMOMN 11 BBIITOJIHEHHUS
y4eOHBIX 3a7a4;

IIPUOOPETATh ONBIT UCIIOJIb30BAaHMSI HH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOI'O MCII0JIb30BaHMS
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (OpMY IpecTaBiIeHUs O1onornyeckoil uHopManuu (cxemsl, rpaduky, AUarpaMmbl, TaOJIUIbI, PUCYHKH U
Apyroe);

HCIOJIb30BaTh HAYYHBIN A3bIK B KAUECTBE CPEJICTBA TP paboTe ¢ OMOJOrnueckoi HHpopMaLuei: IPUMEHATh XUMUYECKUe, PU3NIECKue U
MaTeMaTHYeCKUe 3HAKU U CUMBOJIBI, POpMYIIbl, aO0peBUaTypy, HOMEHKIIATYpPY, HCIIOJIb30BaTh U IPEe0OPa30BhIBATH 3HAKOBO-CUMBOJIUYECKHE CPEICTBA
HarJsIHOCTH;

BJIaJICTh HaBBIKAMH PACIIO3HABAHUSA U 3aIIUTHI HH(pOpMaIu, HHPOPMALMOHHOMN 6€301MacCHOCTH JTMYHOCTH.

OnJiajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH el CTBHSIMU:

1) o6menme:

OCYLLECTBIATh KOMMYHUKALIUU BO BCeX cdepax *KHU3HHU, aKTUBHO y4acTBOBATh B JMAJIOre WIM JUCKYCCHU IO CYLIECTBY 00CYXJaeMOil TeMbl (YyMeHue
3aJ]aBaTh BOMPOCHI, BEICKA3bIBATh CY)KJICHHSI OTHOCHTEIHHO BBITIOJHEHHUS IPEJIaraeMoi 3a71auu, YUUThIBaTh HHTEPECHI U COTIIACOBAHHOCTD MO3UIIHIA
JPYTUX yYaCTHUKOB JMAJIOra WK AUCKYCCUN);

pacrio3HaBaTh HeBepOabHBIC CPEICTBA OOIEHUS, TOHUMATh 3HAYCHHE COLMAIIBHBIX 3HAKOB, PEANIOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHTYaIlHi,
YMETh CMAT4aTh KOH(IUKTHI U BECTU IIEPETOBOPHI;

BJIAJICTh PA3IMYHBIMU CIIOCOOAMU OOIIECHHSI U B3aUMOJICHCTBUS, IOHUMATh HAMEPEHUS IPYTHX JIFOJCH, IPOSBIATH YBAXHUTEIHHOE OTHOIICHUE K
cobeceJHUKY U B KOPpeKTHOU dopme HopMyIupoBaTh CBOM BO3PAKEHMUS;

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI 1eSITeIbHOCTD:

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIMBHUIYaIbHON pabOTHI PH pEIIEHUH OHOIOrHYecKOr Mpo01eMbl, 000CHOBBIBATH
HE00X0AMMOCTh IPUMEHEHUS TPYIIOBBIX (POPM B3aMMOAEHCTBHS NIPH PELLICHUH yueOHOI 3a/1auu;

BBIOMPATh TEMAaTHKYy U METOJIBI COBMECTHBIX JIEHCTBUH C yU4ETOM OOIINX HHTEPECOB M BOZMOKHOCTEH KaXKIOTO YIeHa KOJICKTHBA;

MIPUHUMATD 1[I COBMECTHOH J1eTEIbHOCTH, OPIraHU30BbIBATh M KOOPAMHUPOBATH JEHCTBUS MO €€ JOCTH)KEHUIO: COCTABIATH IJIaH JeHCTBUH,
pacnpenensaTh pojau ¢ yuéTOM MHEHUH yYaCTHUKOB, 00CYX/1aTh Pe3yJbTaThl COBMECTHOM pabOThI;

OLIEHUBATh KaY€CTBO CBOETO BKJIAJa M KAXJIOTO YYaCTHUKA KOMaH bl B OOIIMI pe3yNbTaT M0 pa3padoTaHHBIM KPUTEPUSIM;

npeJuIarath HOBBIE MTPOEKTHI, OIEHUBATH UJIEH C MTO3UIIMHA HOBU3HBI, OPUTUHAIBHOCTH, MIPAKTHYECKOW 3HAYMMOCTH;

OCYILECTBIATH MO3UTHUBHOE CTPATErMYECKOE MOBEJICHNE B PA3IMUHBIX CUTYAIUSX, POSIBIISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHULIMATUBHBIM.
OsJiaienne yHUBEPCAJIBLHBIMH PeryJassTHBHBIMU 1€ CTBUAMU:

1) camoopranm3zanusi:

WCTIOJIH30BaTh OMOJIOTUYECKNE 3HAHUS JUTS BBISIBIICHHSI TPOOJIEM M UX PEUICHUS B )KU3HEHHBIX U yYEOHBIX CHTYaIUsX;

BBIOMPATh HA OCHOBE OMOJOTMYECKUX 3HAHHH I1€JIeBbIe M CMBICIIOBbIE YCTAHOBKM B CBOMX JACUCTBUAX U MOCTYNKaX MO OTHOLICHUIO K KHUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 37J0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYILECTBIISATh TO3HABATENBHYIO J€SIT€IbHOCTD, BBISABISATH IPOOJIEMBI, CTABUTH U (POPMYIHUPOBATH COOCTBEHHBIE 33]]au B
00pa3oBaTEeNFHON JACATEIFHOCTH M KU3HEHHBIX CHTYaIlUsX;

CaMOCTOSITENTLHO COCTABJIATH IUIAH PEIIEHUs MPOOJIEMBbI C YIETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CHTYAIIHsIM;



paclMpsATh paMKU y4eOHOrO IPEMETa Ha OCHOBE JIMYHBIX MPEANOUTEHUI;

JieNaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBATH (POPMUPOBAHUIO  MPOSBICHUIO MIMPOKOM 3PYAMIIMN B Pa3HBIX 00JACTAX 3HAHUHN, TIOCTOSHHO TMOBBIIIATh CBOM 00pa30BaTEIbHBINA U
KYJIbTYpHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B 1€ATEIILHOCTh, OLIEHUBATh COOTBETCTBHE PE3Y/IbTATOB LIEIISM;

BJIaJICTh HaBbIKAMH [TO3HABATEIBHOM peieKCUU KaK OCO3HAHUS COBEPIIAEMbIX ACHCTBUI M MBICIUTEIBHBIX IPOLIECCOB, MX PE3YJIbTaTOB U OCHOBAaHUH,
UCIOJIb30BaTh MPUEMBI peduIEeKCUU TSl OLICHKH CUTYallH, BEIOOpa BEPHOIO PEIICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PELICHUS 110 UX CHUKEHHUIO;

IIPUHUMATh MOTUBBI U aPIYMEHTHI IPYTUX [IPH aHAJIN3€ PE3YJIbTaTOB ACATEIbHOCTH;

3) npuHATHE cedsl U IPYTHUX:

IIPUHUMATD ce0s, TOHUMasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTYMEHTBI IPYTUX IIPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

IIPU3HABATh CBOE MPaABO U MPABO JPYTUX Ha OLIMOKY;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYrOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

[TpenmertHsie pe3ynbraThl ocBoeHus mporpaMmbl COO mo 6uonoruy Ha 6a30BOM ypOBHE BKIIIOYAIOT CIIEIU(PHUECKUE U1 y4eOHOTO MpeIMeTa
«buonorus» HaydHble 3HAHUS, YMEHHSI U CIIOCOOBI AEUCTBUI 110 OCBOGHUIO, HHTEPIPETALMU U IPEOOPa30BaHUIO 3HAHUI, BUJIBI 1€ATEIILHOCTH 110
IIOJIYYEHHUIO HOBOT'O 3HaHMSI U MPUMEHEHUIO 3HAHUM B Pa3IMUHbIX yUYEOHBIX CUTYALUAX, @ TAK)KE B PEaJIbHBIX )KU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX C
Ouosiorueil. B mporpamme npeaMeTHble pe3ysbTaThl IPEACTaBIEHBI 10 roJaM 00yueHHs.

[IpeameTHbIC pe3yabTaThl OCBOEHUS yueOHOTO TipeameTa «bruonorus» ¢ 10 knacce NOJKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHHUI O MECTE U POJIM OMOJIOTHH B CUCTEME HAyYHOT'O 3HaHUS €CTECTBEHHBIX HAayK, B (POPMUPOBAHUH COBPEMEHHON
€CTECTBEHHO-HAYYHON KapTHHBI MUPA U HAYYHOI'O MUPOBO33PEHUS, O BKJIaJI€ POCCUMCKHUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHUH,
(GYHKIIMOHATIBLHOM TPAMOTHOCTH YEJIOBEKA ISl PEIIeHUs )KU3HEHHBIX 33/]a4;

YMEHHE PacKpbIBaTh COJIEpKaHNEe OMOIOTMUYECKUX TEPMUHOB U MOHATHUI: )KHU3Hb, KJIETKA, OPIraHU3M, MeTa00I13M (0OMEH BEILIECTB U MPEBpallleHNe
SHEPIUun), roMeocTa3 (caMoperyJisius), ypoBHEBask OPraHU3alHsl )KUBBIX CUCTEM, CAMOBOCIIPOU3BEICHNE (PENPOIYKIINS), HACIEACTBEHHOCTD,
M3MEHYUBOCTb, POCT U Pa3BUTHUE;

YMEHHE U3JlaraTtb ONOJIOTHYECKUe TeOpUH (KJIETOYHAsl, XPOMOCOMHAsl, MyTallUOHHAs, [IEHTpaJIbHAasl JOrMa MOJIEKYJISIpHOM Oronorun), 3akoHsl (I
Mengnens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 neHTpax MHOroo0pa3us U MpOoUCX0XKIeHUs KyIbTypHbIX pactenuil H. 1. BaBunosa),
OIIPEAEIATH TPAHULIBI UX TPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

YMEHHE BIIaJIeTh METO/IaMU HAyYHOTO IMO3HAaHUS B OMOJIOTUU: HAOIIO€HUE U ONHUCAaHUE )KUBBIX CUCTEM, NPOLIECCOB U SIBICHUN, OpraHu3alus u
MpOBeIeHUE OMOJIOTMUECKOT0 SKCIIEPUMEHTA, BBIABI)KEHHE THITOTE3b], BHISIBJICHNE 3aBUCUMOCTH MEXKY UCCIEyeMbIMA BETMUUHAME, O0BSICHEHUE
MOJIYYEHHBIX PE3yIbTaTOB, UCIIOJIb30BaHHBIX HAYYHBIX MOHATUH, TEOPUN U 3aKOHOB, YMEHHE JIeJIaTh BbIBOJIbI HA OCHOBAHUU MOJIYyYEHHBIX
pE3yJIbTATOB;

YMEHHE BBIJENATH CYIECTBEHHbIE TPU3HAKN BUPYCOB, KJIIETOK IPOKAPHOT U 3YKaPHOT, OJHOKJIETOUYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB,
0COOEHHOCTH MPOLECCOB: OOMEHA BEIECTB U MTPEBPAILEHHs SHEPTHH B KJIETKe, (POTOCUHTE3A, IIJIACTUYECKOTO U YHEPreTHIECKOro oOMeHa,
XEMOCUHTE3a, MUTO3a, Mei103a, OTUIOA0TBOPEHNUS, Pa3MHOXKEHHS, UHIUBUAYAIbHOIO Pa3BUTHUS OpraHu3Ma (OHTOT€HE3);



yYMEHHE MPUMEHSATH MOJIyUYeHHbIE 3HAHUS I 00BSICHEHHS] OMOJIOTUYECKUX MTPOLIECCOB U SBJICHUH, 1711 MPUHATUS IPAKTUUECKUX PEIICHUN B
MOBCEHEBHOM KU3HU C eI 00ecTieyeHns Oe30MaCHOCTH CBOETO 3/I0POBbS U 37I0POBbsI OKPYXKAIOIINX JIFOACH, COOMIOACHUS HOPM I'PaMOTHOTO
MOBE/ICHUS B OKpYXKaloIIei NPUPOIHON cpelie, TOHUMaHHe He0OX0IMMOCTH UCIIOJIb30BaHUS JOCTHKEHHUI COBPEMEHHOM OMOJIOTUU U OMOTEXHOJIOTUI
JUIsl PAlIMOHAJIBHOTO IIPUPOIOIIONIB30BAHN;

YMEHHE pelIaTh AJIeMEeHTapHbIE TeHETHUYECKHE 3a/1a4l Ha MOHO- U IUTHOPUAHOE CKPEIlMBaHUeE, CLIETITICHHOE HAC/IEJOBAaHUE, COCTABIISATh CXEMbI
MOHOTHOPUAHOTO CKPEIIMBAHUS ISl TPEICKA3aHMsI HACIEI0BAaHUS PU3HAKOB Y OPraHU3MOB;

YMEHHE BBIMIOJIHATH J1a00paTOPHBIE U IPAKTHUECKHUE PabOThl, COOJII0IaTh paBUiia MpU padoTe ¢ y4eOHBIM U 1TAOOPATOPHBIM 000PYI0BAHUEM;
YMEHHE KPUTUYECKU OLIEHUBATh U MHTEPIPETUPOBATH HHPOPMALIUIO OMOIIOTHYECKOTO COIEPKaHHs], BKIIOYAIOIIYIO IICEBAOHAYYHbIC 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOW MH(GOPMaLIMK, HAYYHO-TIOMYJISIPHBIE MaTepPHalibl), STUYECKHE aCTIEKThl COBPEMEHHBIX UCCIIEIOBAHHM B
OuosIOruy, MEAULIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MUCbMEHHbBIEC U YCTHBIE COO0IIEeHNUs, 000011asi OMOIOrnYecKyr0 HHGOPMAIUIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
MCTOJIb30BATh MOHATHIHBIN anmapar OHOJIOTHH.

[IpenMeTHbIE pe3yabTaThl OCBOCHUS yueOHOro npenmMera «buonorusy ¢ 11 knacce TONKHBI OTPAXKATh:

c(OPMHPOBAHHOCTH 3HAHHI O MECTE U POJIM OMOJIOTHH B CUCTEME HayYHOTO 3HAHUS €CTECTBEHHBIX HAayK, B (HOPMUPOBAHHH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUPA U HAYYHOT'O MUPOBO33PEHUS, O BKJIAJIE POCCUMCKUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHUH,
(GyHKIMOHATHLHON TPAMOTHOCTH YEJIOBEKA ISl PEIICHNUS )KU3HEHHBIX 3a]1a4;

YMEHHE PAcCKpPbIBATh COJEpKaHUE OUOIOrMUECKUX TEPMUHOB U MOHITUIA: BUJI, OIS, TeHO(DOH/I, SBOJIOUS, IBIKYIIUE CUITBI ((haKTOPbI)
HBOJIIOIUH, IPUCTIOCOOICHHOCTh OPTaHU3MOB, BUA000Pa30BaHNE, IKOJIOTHUECKUE (PAKTOPBI, SKOCUCTEMA, IPOAYIICHThI, KOHCYMEHTBI, PEIYIICHTHI,
L[eNU MUTaHUA, IKOJIOTUYecKas mupaMua, OuoreoeHnos, ouocdepa;

yYMEHHE u3Jlaratb OMoJIornyeckue Teopu (3BosolnoHHas reopus Y. JlapBuHa, cHHTETHYECKasi TEOPHUs SBOJIIOLIMH ), 3aKOHBI U 3aKOHOMEPHOCTH
(3apogsimeBoro cxoactBa K. M. bapa, uepenoBanus riaaBHbIX HanpaBieHuid u myrei aBomtonuu A. H. CeBepiioBa, yuenus o 6uocdepe B. U.
Bepnazckoro), onpenensTh TpaHULbl UX TPUMEHUMOCTH K JKHBBIM CHCTEMAaM;

YMEHHE BIIaIeTh METOIaMU HAYYHOT'O MO3HAHUS B OMOJIOTUH: HAOJIOJCHUE U OMIMCAHUE KUBBIX CUCTEM, MPOLIECCOB U SBJICHUN, OpraHu3alnus u
MpoBeIeHNE OMOJIOTMYECKOT0 KCIIEPUMEHTA, BbIIBUKEHUE TMIIOTE3bI, BHISIBICHUE 3aBUCUMOCTH MEX/ly UCCIEAYEMbIMUA BETUYMHAMHU, OOBSICHEHHE
MIOJIyYEHHBIX PE3yJIbTaTOB, UCIIOJIb30BaHHBIX HAYYHBIX IIOHATUHI, TEOPUI U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJbI HA OCHOBAHHUH ITOJy4YE€HHBIX
pe3ynbTaTOB;

YMEHUE BBIACIATH CYIIECTBEHHbIE IPU3HAKU CTPOCHUSI OMOJIOTHYECKUX OOBEKTOB: BUJOB, OMYJISAIMMA, TPOIYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOreoIeHO30B U IKOCUCTEM, OCOOEHHOCTH MPOIIECCOB: HAC/IEACTBEHHOW N3MEHYMBOCTH, ECTECTBEHHOTO 0TOOpa, BUA000pa30BaHus,
MPUCIIOCOOTIEHHOCTH OPTaHU3MOB, AEUCTBUS SKOJIOTHYECKUX (PAaKTOPOB Ha OPraHU3MbI, IEPEHOCA BEIIECTB U OTOKA SHEPTHH B SKOCUCTEMAX,
AHTPOIIOTEHHBIX U3MEHEHUH B SKOCUCTEMAX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOr€0XMMHUECKUX IIUKIIOB B OMocdepe;

YMEHHUE NMPUMEHSATh MOTy4YeHHbIE 3HAaHUS JUI1 00bsICHEHUs] OMOJIOTMYECKUX MPOLIECCOB U SIBIEHUH, JUI NPUHATHS MPAKTUYECKUX PEIICHUH B
MTOBCEIHEBHOM JKU3HM C 1EJIbI0 00ecrieueHus: 6e301MacHOCTH CBOETO 37I0POBbS U 3710POBbsI OKPYXKAIOUINX JI0AeH, COOTI0AEHNSI HOPM IPaMOTHOTO
MOBEJICHUS B OKPY’KaIOIIeH IPUPOIHOH cpelie, MOHUMaHNe He00X0AUMMOCTH HCIIOJIb30BAaHMSI JOCTIKEHUH COBPEMEHHOM OHMOJI0THH 11
pPalMOHAIBHOTO MPHUPOIOIOIB30BAHNS;

YMEHHE pelaTh dJeMEeHTapHble OMOIOTHYECKUE 3a/1a4H, COCTABIISATh CXEMbI IIEpEHOCa BELIECTB U SHEPTUH B dKOCHCTeMax (LIeNU MUTaHus);

YMEHHE BBIMOJIHATH J1a00paTOPHBIE U IPaKTHUECKHEe padoThl, COOJII0IaTh paBUiia MpU paboTe ¢ y4eOHBIM U JJAOOPaTOPHBIM 000PYI0BaHUEM;



YMEHHUE KPUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATh MH(POPMAINIO OMOJOTHYECKOr0 COEpKaHUs, BKIFOYAIOLIYIO IICEBIOHAYUHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEICTBa MACCOBOM MH(pOpMAIINU, HAYYHO-TIOMYJIAPHBIE MaTEPUAIIbl), PACCMATPUBATh TTI00ABHBIE YKOJIOTHUECKUE
IpOo0OJIEMBbI COBPEMEHHOCTH, (POPMUPOBATH [0 OTHOILEHHIO K HUM COOCTBEHHYIO MO3HIIHIO;
YMEHHUE CO3/1aBaTh COOCTBEHHbIE MMCHbMEHHBIE U YCTHBIE COOOIIEHHsI, 000011ast OMOIOrHYECKy0 HH(POPMAILIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUHHBIN anmapar OMoI0Iruu.

4 TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJauyecTBO 4acoB
HauMeHoBaHHne
Ne n/m | pa3nmesioB U Tem KoHTpoabHbIe IpakTnueckue JuekTpoHHbIe (U(POBBIE) 00pa3oBaTeIbHbIE PECYPCHI
Bcero
NMPOrpamMMbl paGoTHI pagoTLI
1 buonorus kak Hayka 2 1 bubnunoreka LIOK https://m.edsoo.ru/7f41c292

2 JKupbie cucrembl u 1 bu6nuoreka IIOK https://m.edsoo.ru/7f41¢292
HUX OpraHu3anusa

3 XUMHUYECKUN COCTAB

8 2 bubmmorexa LIOK https://m.edsoo.ru/7f41¢292

" CTPOCHUEC KIICTKU

4 KussenesTensHOCT, 6 1 bu6muoreka IIOK https://m.edsoo.ru/7f41¢292
KJICTKN
PasMmHOXeHUE U

5 MHMBHALYAILHOC 5 2 Bu6miorexa IIOK https:/m.eds00.ru/7f41c292
pa3BUTHC
OpraHnu3MoOB
HaCJ'IeI[CTBCHHOCTL

6 1 U3MCHYHMBOCTD 9 1 3 bubnmrorexa IIOK https://m.edsoo.ru/7f41¢292
OpraHn3MOB

7 Cenexuust 3 1 Bu6moreka LIOK https://m.edsoo.ru/7f41¢c292

OpraHHU3MOB.




OCHOBBI
OMOTEXHOJIOTHHA
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YACOB I10 [TIPOTPAMME
5.1I0YPOYUHOE IIVIAHUPOBAHUE
10 KJIACC

KoJua-Bo yacoB

Ne n/n | Tema ypoka Jlara JlonotHUTENbHAS
- u3yyeHusi | mHpopmanus
Bcero Mpak.
padoThI
1 Mertobl 0O3HAHUS KUBOW HPUPOJBI. Y POBHU OpPraHU3aLMU KUBOU 1
MIPUPOJIBI.
2 Wuctpykrax no Th. [Ipaktuueckas padora Ne 1 «cnonb3oBanue 1 1
Pa3IUYHBIX METOAOB MPU U3YyUYEHUU OHMOJIOTHYECKUX OOBEKTOBY
3 OCHOBHbBIE KPUTEPHH KUBOTO. Y POBHU OpraHU3ALNH )KUBOU 1
npupobl. buosornueckmue CUCTEMBI.
4 XHUMUYECKUH COCTaB KJIETKU. Boga 1 MUHEpAJIbHBIE COTU 1
5 benku. CoctaB u cTpoeHne OeIKoB 1
depMeHThl — OHOJIOTrHYECKHE KaTaau3aTophl.
6 Wuctpykrax no Th. Jlabopatopnas padora Ne 1 «M3yuenue 1 1
KaTaJTUTHYECKON aKTUBHOCTU (DepPMEHTOB (Ha MpUMEpe aMUIa3bl WIH
KaTasas3bl)»
7 VYriaeBoapl. JIunuael 1
8 Hykneunosbie kucinorsl. AT® 1
9 Ucropus u meTobl n3ydenus kiaeTku. Kierounas reopust 1




10

Kierka kak OCJI0CTHAA )KHUBasA CUCTEMA

Ctpoenue sykapuoTudeckon kiaetku. Mucrpykrax mo Th.
JlaboparopHast pabota Ne 2 «M3yueHue cTpoeHUs KIETOK paCTCHUH,

11 9
KUBOTHBIX, TPUOOB U OaKTEpUil 10T MUKPOCKOIIOM Ha TOTOBBIX
MUKpOTpenaparax 1 ux OrnucaHue»

12 Merabosm3M. DHEepreTudeckuii 0OMeH

13 ®dorocuHTE3. XEMOCUHTE3

14 buocuntes 6enka. TpaHCKpHUILIUS U TPAHCIIALNS

15 KonTtpoabsnas padora Nel
JKuzHeHHbI UK KieTkd. [enenne knetku. Muto3. HCTpyKTax 1o

16 Th. Jlaboparopnas pabota Ne 3 «HaOmronenne MuTo3a B KIETKaxX
KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKPOIMpenapaTax»

17 HexkneTounsie (hopMbI )KU3HH — BHPYCHI

18 @DopMbl pa3MHOKEHUSI OPTraHU3MOB

19 Meiio3
OO6pa3oBaHue U pa3BUTHE MOJOBBIX KIeTOK. OIIOA0TBOPEHHUE.

20 Wuctpykrax no Th. Jlabopatopnas padora Ne 4 «M3yuenue
CTPOEHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIPETIapaTax»

21 WuauBuyanbHOE pa3BUTHE OPTaHU3MOB

22 I'eneTnka — Hayka O HaCJIEJICTBEHHOCTH ¥ U3MEHYUBOCTHU

23 3aKOHOMEPHOCTH HaCIIeI0OBaHMsI TPH3HAKOB. MOHOTHOpHIHOE
CKpEeIBaHHE

24 JlurnbpuiHoe cKpeuBanyue. 3aKOH He3aBUCUMOI'0 HAaCJIeJOBAHUS
MIPU3HAKOB

25 CueruieHHOe HacienoBaHue npu3HakoB. MHcTpykTax no Th.

JlaboparopHas pabota Ne 5 «M3yueHue pe3ynbpTaToB




MOHOTHOPHUIHOTO ¥ TUTHOPUTHOTO CKPEUTUBAHUS Y APO30(UITBI HA
TOTOBBIX MHUKpOIIpErapaTax»»

26 I'eneruka nona. HacnenoBanue npu3HakoB, CLEMJICHHBIX C [TOJIOM 1
N3menunBocTs. Henacnencrsenas ”3MEHUNBOCTh. VIHCTpyKTax 1O

27 Th. JlabopatopHas padbora Ne 6. 3yuenne MmoaupuKamoOHHON 1
W3MEHUYUBOCTH, TOCTPOCHUE BAPHAIIMOHHOTO Psifia U BAPHAIIMOHHOM
KPHUBOW»

28 HacnencrseHHast N3MEHUYUBOCTD. 1

29 Wuctpykrax no Th. Jlaboparophas padota Ne 7. «AHanu3 MmyTauui 1
y Ip030(HITbI Ha TOTOBBIX MUKPOIIPETIapaTax»

30 I'eneTnka yenoBeka 1

31 KontpoabHas padora Ne2

32 Cenexius Kak HayKa M MpoIiece 1

33 buoTtexHoorus Kak oTpacib MPOU3BOJICTBA 1

34 BuprtyanbHas sxckypeus: «HacneacTBEeHHOCTh M U3MEHUHUBOCTh 1
OpPTaHU3MOB»

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

* buonorus, 10 kmace/ Kamenckumii A.A., Kaciepckas E.K., CuBornazor B.U. «IIpocsemieHue»
* buonorus, 11 xracc/ Kamenckumii A.A., Kacniepckas E.K., CuBornazos B.U. «IIpocsemieHue»

METOANMYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Mertoauueckoe mocooue

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

http://bio.1september.ru
http://college.ru/biologiya/
http://www.eco.nw.ru
http://www.sbio.info
http://www.darwin.museum.ru
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