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IHHOSACHUTEJ/IBHAS 3AIINCKA

[Ipu pa3paboTke nporpamMMsl 110 OHOJIOTUH TEOPETHUECKYIO OCHOBY JUISI OIPEAEICHUS ITIOAXO00B K
¢dopMHupOBaHNIO coAepKaHUS ydeOHoro mnpeamera «buomorus» COCTaBWIM: KOHLENTYaJbHBIC
nonoxenuss ®I'OC COO o B3anM00OOYCIOBICHHOCTH LieNiel, COAep)KaHHs, pe3yIbTaTOB OOy4eHUs U
TpeOOBaHMI K YPOBHIO MOJATOTOBKU BBIIIYCKHHMKOB, IIOJIOKEHMs 00 OOmMMX LenAX M NpUHLUIAX,
XapaKTepU3yIOUINX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpeJHero odmiero odpaszoBanusi B Poccuiickoit
Oenepany, a TakKe MOJIOKEHUS 0 crennpuKe OMOIOTUH, €€ 3HAaUCHUH B MMO3HAHWUY KXHBOH MPUPOABI U
o0ecreyeHnn CyLIeCTBOBaHUS denoBeueckoro obmectBa. CorylacCHO Ha3BaHHBIM IIOJIOKEHMSAM,
oIpeJiesIeHbl OCHOBHBIE (DYHKIIMH IPOTPaMMBbI 110 OHOIOTHH U €€ CTPYKTYpa.

[IporpaMma mo Ouonormu JaéT TpPEACTaBICHHE O ILENsIX, 00 oOmiel crpaTeruu OOydeHHs,
BOCIIUTAHUS W DPa3BUTUS OOydyaroluxcs cpeacTBaMu ydeOHoro mpeamera «buomorus», ompenenser
o0s13aTeNbHOE MPEIMETHOE COJICPXKAHUE, €ro CIPYKTYpY, paclpelesieHHe I0 paszfenaM U TeMau,
PEKOMEHTyeMYIO TIOCIIEA0BATEIbHOCTh M3YUEHHsI YYeOHOrO MaTepHuaja C YYETOM MEXIPEIMETHBIX U
BHYTPUINIPEAMETHBIX CBSI3EH, JIOTHMKH 0Opa30BaTelIbHOTO Ipolecca, BO3PACTHBIX OCOOEHHOCTEH
00y4aronmxcs.

B nporpamme mo OuOJOrHM TakXe YUUTBHIBAIOTCSI TPEOOBAaHMS K IJIAHUPYEMBIM JINYHOCTHBIM,
METaIpeIMETHBIM U MPEAMETHBIM pe3yibTaTaM oOydeHHsl B (JOPMHUPOBAHHU OCHOBHBIX BHIOB y4eOHO-
MIO3HABATENbHOM  JIEATEIBHOCTH/y4eOHBIX JeHCTBUI 0O0ydaromuxcs IO OCBOCHUIO COICPIKAHHS
OMOJIOTHYECKOT0 00pa3OBaHMSL.

B mporpamme mo Owonormm (10-11 kimaccel, 0a30BbIi ypOBEHb) PpEATM30BAH IPHHIUII
MPEEMCTBEHHOCTH B M3yYEHHH OMOJIOTHH, OJaroapsi 4emy B HEH MPOCMAaTPHUBAETCsl HANPaBICHHOCTh HA
pasBUTHE 3HAHMH, CBSI3AHHBIX C (DOPMHUPOBAHUEM €CTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS], LIEHHOCTHBIX
OpUCHTAIMH JIMYHOCTH, DKOJOTUYECKOTO MBIIUICHHS, TPEACTABICHUH O 370pOBOM 00pa3e JKHU3HU H
OcpeXHBIM OTHOILICHWEM K OKpyXatouiel mnpupogHoit cpexe. [lodsTomy Hapsmy ¢ U3ydeHHEM
00111€0M0JIOTHUECKUX TEOPHUil, a TaKXKE 3HAHUI O CTPOCHMH >KUBBIX CHCTEM Pa3HOTO PAaHIa U CYLIHOCTH
OCHOBHBIX MPOTEKAIOIIMX B HHUX MPOLECCOB B IMporpamMme MO OHOJOIMH YIEJICHO BHHMaHHUE
WCIIOJIb30BaHUIO MOJYYEHHBIX 3HAHUM B MOBCETHEBHON >KM3HM I PELISHMs MPUKIATHBIX 3a/1a4, B TOM
yucne:  NpoQWIAKTUKM  HACIEJACTBEHHBIX  3a00JE€BaHUII  YEOBEKa,  MEAMKO-TeHETHYECKOIrO
KOHCYJIbTUPOBaHUs, OOOCHOBAaHHUSI 3KOJOTMYECKH IeIeCOO0Pa3HOro IOBEJCHUS B OKpY’Karomei
TIPUPOJTHON Ccpesie, aHaNN3a BIUAHUS XO35MCTBEHHON €ATEIbHOCTH YeJI0BEeKa Ha COCTOSIHUE MPUPOIHBIX
Y UCKYCCTBEHHBIX 3KOCHCTEM. Y CHIIEHHE BHUMaHMS K MPUKJIaJHON HAMPaBIEHHOCTH Y4eOHOTro mpeaMeTa
«buonorus» NPOAUKTOBAHO HEOOXOAWMOCTBIO OOECTICUEHHUS] YCIOBHM Ul pEIleHWs OJHOW W3
aKTyalbHBIX 3aJ]ad IIKOJIBHOTO OMOJIOTHYECKOro 00pa3oBaHMs, KOTOpas Mpeanoaaraet GopMUPOBaHHE Y
o0yyaromuxcsi  CIIOCOOHOCTH — aIaTHPOBaThcsl K  WM3MEHEHUSM JIMHAMHYHO — Pa3BHUBAIONICTOCS
COBPEMEHHOI'0 MHpa.

Buosnorus Ha ypoBHe cpegHero od1ero oopa3oBaHus 3aHUMaeT BakHOe MecTo. OHa obecrieunBaeT
(dopMupoBaHue y 00ydaIOUUXCs MPEICTABICHUN O HAyuyHOW KapTHHE MHUpa, PacHIMpseT U 0000IIaeT
3HaHUS O JKMBOW Ipupoje, €€ OTIMYUTEIbHBIX NMPHU3HAKAX — YPOBHEBOH OpraHU3aldd W SBOJIOLMNH,
co31aéT yCNOBHS IUIsi: TO3HAHHMS 3aKOHOB JKMBOM NPUPOIbl, (OpMHPOBaHHS (PYHKIMOHAIBHOMN
TPaMOTHOCTH, HaBBIKOB 370POBOIO U 0€30MacHOTO 00pa3a >KH3HH, OIKOJOTHYECKOTO MBIIIICHHUS,
[IEHHOCTHOT'O OTHOILIEHUS K KMBOM MPUPOJE U YETOBEKY.

Bonbmioe 3HaueHne OMOIOTHs UMEET TakXKe Ul PELICHHUs] BOCIIUTATEIbHBIX 1 Pa3BUBAIOLINX 3a/1a4
cpeaHero odmiero oOpa3oBaHMs, colManu3aluu oOydaromuxcs. M3ydenune Ouomornu oOecrednBaeT
ycnoBust it (GOPMHUPOBAHUS MHTEIUICKTYalIbHBIX, KOMMYHUKAIMOHHBIX U WH(POPMAIMOHHBIX HABBIKOB,
3CTETHYECKON KYJBTYpbI, CIIOCOOCTBYET MHTETpaldy OMOJOTHYECKMX 3HAHWK C MPECTABICHUSMH W3
Jpyrux y4eOHBIX NPEIMETOB, B YaCTHOCTH, (QU3MKM, XMMHUU U reorpaduu. Ha3BaHHbIE NOJOXKEHUS O
npe/Ha3HaYeHUN Y4eOHOTo mnpenMera «BHOIOTHS» COCTaBHIM OCHOBY ISl OINPEJCNICHHs MOJXOJIOB K
0TOOpY ¥ CTPYKTYPHPOBAHHIO €TO CONEPKaHUSs, MPEICTABICHHOTO B MPOrpaMMe 110 OMOIOTHH.

Ot0op coxepxanust yueOHOro mnpeamera «buomorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C
MO3HIIUI KyJIBTypOCOOOPa3HOTO MOJIX0/a, B COOTBETCTBUH C KOTOPHIM 00YYarOIHecs JOJKHBI OCBOUTH
3HaHUSI W yMEHWs, 3HauuMble JIs (GopMuUpoBaHWs OOIMIEH KyJIBTYpBI, ONPENEISIONINe aJeKBaTHOE
MIOBEJICHUE YEJIOBEKAa B OKpY’Kalolledl MPUPOJHOM cpene, BOCTpeOOBaHHBIE B IMOBCEAHEBHOW >KM3HU H
NPaKTUUECKON JesTenbHocTH. Oco0oe MECTo B 3TOM CUCTeME 3HAHWH 3aHUMAIOT JIEMEHTHI COZIEPKaHMS,
KOTOpBIE CIIY’KaT OCHOBOH Juist (J)OPMHUPOBAHUS MPEACTABICHHH O COBPEMEHHOH €CTECTBEHHO-HAYYHOMH



KapTHHE MUPA U IIEHHOCTHBIX OPUEHTAIUAX JTHYHOCTH, CIIOCOOCTBYIONIMX I'yMaHH3alUU OUOJIOTHYECKOTrO
o0pazoBaHws.

CTpyKTypupOBaHHE COJEpXKaHUsl yueOHOro MaTepralia B IporpaMMe 0 OHOJIOTHH OCYIIECTBICHO
¢ y4€TOM NPUOPHUTETHOTO 3HAUYCHHS 3HAHWUU 00 OTIMYUTEIBHBIX OCOOEHHOCTSIX KMBOH MPHUPOIBI, O €€
YPOBHEBOW OpraHM3allii W SBONIONUH. B COOTBETCTBUHM C 3THM B CTPYKType y4eOHOro mmpeamera
«buonorusy BeIIENEHBI CIIEAYIONINE COepKaTeIbHbIC THHUU: «bruonorus Kak Hayka. MeToIbl HayYHOTO
no3HaHus», «Kierka kak Owuonormueckas cuctemay, «OpraHusm Kak OHONOTHYECKas CHCTEMay,
«CucreMa ¥ MHOTO00pa3fe OPraHWICCKOTO MHPa», «IBONIOIUS KUBOW MPUPOIBI», «IKOCHCTEMBI H
MPUCYIIHE UM 3aKOHOMEPHOCT.

Llens wu3yueHus yweOHoro mpeamera «buomorus» Ha 0a30BOM YypOBHE — OBIIAJCHHUE
00yYaroIUMHCS 3HAHUSIMU O CTPYKTYPHO-(YHKIMOHAIBHOW OPTaHU3aIMH )KUBBIX CHCTEM Pa3HOTo paHra
U MPUOOpETeHNEe YMEHHUI UCIOJIb30BaTh 3TH 3HAHUS JIJISl TPAMOTHBIX JCHCTBHUI B OTHOIIEHHH OOBEKTOB
JKUBOM MPHPOJIBI M PELICHUS PA3IMYHBIX )KU3HEHHBIX TPOOIIEM.

Hoctwkenne wnenn wu3ydeHus yueOHoro mnpeamera «buomorms» Ha 0a30BOM  ypoBHE
obecrieurBaeTCsl pelieHUEM CICIYIONIHNX 3a/1a4:

OCBOCHHE OOYYAIONIMMHUCS CUCTEMBbl 3HAHMW O OWOJOTHMYECKHX TEOPHSX, YUCHHSAX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIIOTe3aX, MpPaBUIaX, CIYKalluX OCHOBOHM aJsi ()OPMHPOBAHHS TMPEICTABICHUN O
€CTECTBCHHO-HAYYHOW KAapTHHE MHpa, O METOJaX HAYyYHOr'O MO3HAHUS, CTPOCHUH, MHOr000pasuu M
0COOCHHOCTSIX HBBIX CUCTEM Pa3HOTO YPOBHS OPTaHU3AIlMH, BBIIAOIINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHN;

dbopMupoBaHue y OOy4arONIMXCs IO3HABATCIBHBIX, WHTCIUICKTYAIBHBIX M  TBOPYECKUX
CIOCOOHOCTEH B Mpolecce aHaNn3a JaHHBIX O MyTAX Pa3BUTHS B OMOJIOTMH HAYYHBIX B3TIISAOB, UACH U
IMOAXO0A0B K U3YUYCHUIO KMUBBIX CUCTEM PAa3HOI'0 YPOBHA OpraHHU3alluu;

CTaHOBIIEHHE y OOydaromuxcsi oOmed KyJIbTypbl, (YHKIMOHAJIBHOM TPAaMOTHOCTH, pPa3BUTHE
YMEHUI1 OOBSACHSTH U OIICHUBATh SBJICHUS OKPYXKAIOIIEr0 MUPA KUBOW MPUPOIbI HA OCHOBAHUH 3HAHUH U
OTBITA, MOJYYCHHBIX MPH U3yYCHUN OUOJIOTHH;

(dhopMupoBaHue y 00yUYaAIONIUXCS YMEHHUH WILIIOCTPUPOBATH 3HAUYCHUE OMOJOTHYECKHUX 3HAHUHU B
HpaKTH‘ICCKOfI ACATCIBHOCTH YCJIOBCKA, PA3BUTHKU COBPEMCHHBIX MCEIUIIMHCKUX TEXHOJIOTHH H
arpoONOTEXHOJIOTHIA;

BOCIIMTAaHHEC Y6G)K,IléHHOCTI/I B BO3MOKHOCTHU MMO3HAHUS YEJOBEKOM JKHUBOM IMpUpoOabIl,
HEOOXOTUMOCTH OEpeKHOTr0 OTHONICHWS K Hel, COONIIOJICHHsT STHYECKMX HOPM MpU TMPOBEJACHUH
OHMOJIOTUYECKUX UCCIICIOBAHHIA;

OCO3HAHHUE ICHHOCTH OUOJOTMYECKUX 3HAHUI JUTS TOBBIIICHHUS YPOBHS SKOJIOTHUECKON KYJIbTYPHI,
JUTsE (POPMHUPOBAHUSI HAYYHOTO MUPOBO33PEHHUS;

NPUMEHEHUE TPUOOPETEHHBIX 3HAHMH W YMEHUH B TOBCEAHEBHOW IKH3HHM JUIS OICHKH
MOCJIEJCTBUN CBOEH MESATEIBHOCTH TI0 OTHOIICHUIO K OKPYXKAIoMIeH cpesie, COOCTBEHHOMY 37I0POBBIO,
000cHOBaHUE U COOMIOIeHNE Mep TPO(MITAKTUKHY 32a00IeBaHNH.

B cucreme cpenHero obuiero oopazopanus «buonorusy, u3ydaemasi Ha 6a30BOM YpOBHE, SIBIISICTCS
00513aTeNTbHBIM YUCOHBIM MPEMETOM, BXOJIAIINM B COCTAB MPEAMETHOI 001acTH « EcTeCTBEHHO-HAyYHbIE
MPEAMETBD.

st u3ydeHus OMOJIOrMM Ha 0a30BOM YPOBHE CPEIHEro o0Iero o0pa3oBaHWs OTBOAMTCA 68
gacoB: B 10 kmacce — 34 gaca (1 gac B Henmenmio), B 11 kimacce — 34 gaca (1 gac B HeAelo).



COJEPXAHUE OBYYEHUSA
10 KJIACC

Tema 1. buosiorns kak Hayka.

Buonoruss kak nHayka. CBf3b OHOJOrMHM C OOLICCTBEHHBIMH, TEXHMYECKHMH M JIPYTUMH
€CTeCTBEeHHBIMH HayKaMH, (pUiIocoueid, STUKOH, 3CTETHUKON U TpaBoM. Poirb 6rosoruu B opMHPOBaHUN
COBpPEMEHHON Hay4yHOH KapTHHBI Mupa. CrucTeMa OMOJIOTHYECKUX HAYK.

MeToapl TO3HaHUS >KMBOM TpUpOAbl (HAOMIOJCHWE, HKCIEPHMEHT, ONHCAaHHE, H3MEpEHUE,
KJTaccu(uKaIys, MOICTUPOBaHNE, CTAaTUCTHICCKas 00paboTKa JaHHBIX ).

JdemoHcTpanuu:

[optpetsi: Y. HJapsun, I'. Mennens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabmmib! 1 cxeMbl: «MeToIbl TO3HAHUS YKUBOK ITPHUPOIIBD».

JlaGopaTopHble H MPaKTHYEeCKHE PA0OTHI:

[Tpaktuueckas padota Ne 1. «Mcnonp3oBaHue pa3TudHBIX METOJOB IPU U3YYEHUH OHOIOTUYECKUX
00BEKTOBY.

Tema 2. /KuBble cUCTeMBbI M UX OPraHU3ALMS.

JKusble cucrembl (OMocuCTeMBl) Kak MpeaMeT u3ydeHus OMonorud. OTIHYHe KUBBIX CUCTEM OT
HEOPraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHMCTEM W WX pa3HOOOpasue. YPOBHH OpPraHM3aldH OHMOCHCTEM: MOIEKYISPHBIH,

KJIETOYHEIH, TKaHEBEIH, OpraHU3MEHHBIN, MONYJISILUOHHO-BUIOBOM, SKOCHUCTEMHBIN
(6buoreonenoTHyecKuit), OochHepHHIi.
JdeMoHcTpanum:

TaOnuie! 1 cxeMbl: «OCHOBHBIEC IPU3HAKH KU3HI», «YPOBHHU OPraHU3ALMH )KUBOU IPUPOABD.

Oo6opynoBanue: Mojieib Mojiekyiibl JIHK.

Tema 3. XuMu4ecknii cocTaB U CTPOeHHE KJIETKH.

XHUMHUYECKUH COCTaB KIETKH. XUMHUYECKUE DJIEMEHTBI: MAKPOAJIEMEHTBI, MUKPO3JIEMEHTHL. Boaa n
MUHEpaJIbHbIE BEIIECTRA.

OyHKIMM BOJIBI 1 MUHEPAILHBIX BEIIECTB B KieTke. [loanepxanne ocMoTHYecKOro OanaHca.

benkn. CoctaB m crpoeHne OemKOB. AMHHOKHCIOTHI — MOHOMepHI OenkoB. HezameHumbie u
3aMEHHMbIE aMHHOKHCIOTHl. AMHHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYPbl OEIKOBOH MOJEKYJIbI
(mepBryHasi, BTOpHYHAs, TPETHYHAs W YETBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBONCTBA OEIKOB.
buonornueckue GpyHKInu OEIKOB.

DepmeHThI — Oronornueckue karanuzatopsl. CTpoeHne pepMeHTa: akTUBHBIA LEHTP, CyOcTpaTHas
cnenupuaHocTs. KopepmenTtsl. Buramunbl. OTinunst epMEHTOB OT HEOPTaHUYECKUX KaTaTU3aTOPOB.

YrneBoapl: MOHOcaxapuibl (TJIIOKO3a, pubo3a © Je30Kkcupubo3a), aucaxapujpl (caxaposa,
JIAKTO32) U ToJIMcaxapuabl (Kpaxmall, TIIUKOreH, 1eJUTono3a). buoigornyeckrne pyHKIMN YrieBOIOB.

Jlummuapr:  Tpurnmuuepuabl, docdomununel, crepouasl. ['mapodunabHO-rHIPOGOOHBIE CBOMCTBA.
buonornueckne ¢yHkun aunupoB. CpaBHEHHE YIJIEBOJOB, OEJNKOB W JIMIHIOB KaK HCTOYHUKOB
SHEPIHH.

Hyxneunoseie kucnotel: JHK u PHK. Hykneotuasl — MOHOMEpPH HYKJIEHHOBBIX KHCIIOT.
Crpoenne u ¢pynknuu JJHK. Crpoenne u pynkuun PHK. Bugst PHK. AT®: ctpoenue u GpyHKIUH.

[luronorust — Hayka o kierke. Kiero4ynas Teopust — mpuMep B3aUMOJCHCTBUS uael U (akToB B
Hay4YHOM IIO3HAHHUU. MeTOnbl H3y4UEeHHS KIIETKH.

Krmerka kak mnenoctHas »xuBas cucrtema. OOmmMe TpPHU3HAKK KIETOK: 3aMKHyTas Hapy)KHas
MemOpana, moniekynbl JIHK kak renerndeckuii anmapart, cuctemMa cuHTe3a Oeska.

Tumbl  KJIETOK:  dyKapuoTH4ecKas M nOpokapuoThuyeckas. OcoOEHHOCTH  CTpOCHHS
NPOKapuoTHUecKor KieTku. Kierounas crenka Oakrtepuil. CTpoeHHE 3YKapUOTHUECKOW KIETKH.
OCHOBHBIE OTJINYHUS PACTUTENLHOMN, dKUBOTHOM U TPHOHOMN KIIETKH.

[loBepXHOCTHBIE CTPYKTYpbl KIJIETOK — KICTOYHAs CTEHKAa, TIJIMKOKAJIUKC, WX (YHKLIHUH.
[Ina3maruueckas memOpaHa, e€ cBoiicTBa U ¢pyHkuuu. LluTomnasma n eé opranonapl. OrHOMEeMOpaHHBIE
opranouabl kietku: OIIC, ammapar ['ompmkw, im3ocoMbl. [lomyaBTOHOMHBIE OpPraHOMIBI KIIETKH:
MHUTOXOHIPHH, TIACTUABL. [Iponcxoxaenue MUTOXOHAPUH W TacTua. Buasl miactua. HememOpanubie
OpraHouzbl KJETKU: PHUOOCOMBI, KJICTOYHBIM ILIEHTP, LCHTPHUONIH, PECHUUYKH, >KIYTHKH. DYHKIUH
OpraHoOWAOB KJIETKH. BrimroueHus.



SAnpo — perynaTopHblii umeHTp kieTku. CTpoeHue spa: saepHas 000j04YKa, KapHoIula3Ma,
XPOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIIECTB B KIETKE.

JdeMoHcTpanum:

Iloptpetsr: A. JleBenryk, P. I'yk, T. lIBann, M. lnelinen, P. Bupxos, Ix. Yorcon, @. Kpuk, M.
Yunkusnc, P. ®panknus, K. M. bap.

Huarpammsel: «Pacnpesnenenie XUMHUYECKUX SJIEMEHTOB B HEKMBOW mpupojae», «Pacmpenenenve
XUMUYECKHUX JIEMEHTOB B )KMBOM IIPUPOAE».

Tabmuue! u cxemsl: «llepuonudeckas Tabnnna XUMUYECKUX 3JI€MEHTOBY», «CTPOEHHE MOJIEKYJIbI
BoIbl», «buocuHTe3 Oenka», «CtpoeHune Mosekynsl Oenka», «Ctpoenue depmenta», «HykiaenHosble
kucnotel. JIHK», «Crpoenne monekyiast ATd», «CtpoeHune sykapuoTHYecKOW KIETKH», «CTpoeHue
JKUBOTHON KJIeTKn», «CTpoeHHE pacTUTEeNbHOM KiIeTKn», «CTpoeHHe NPOKapHUOTHYECKON KIETKNY,
«CtpoeHue siipa KIETKI», «YTIeBOAbD, «JIMTUABI.

ObopynoBaHue: CBETOBOM MHKPOCKOI, 000pyJOBaHHUE IS TPOBEACHHS HAOMIOACHUH, N3MEPEHUH,
IKCIIEPUMEHTOB, MUKPOIIPENapaThl paCTUTEIbHbIX, )KUBOTHBIX U OaKTepHaIbHBIX KIETOK.

JlaGopaTopHble H MPaKTHYEeCKHE PA0OTHI:

Jlaboparophas padota Ne 1. «/3yueHne KaTaJUTHYECKOH aKTHBHOCTH ()EpPMEHTOB (Ha MpuMepe
aMHJIa3bl WK KaTanasbl)».

Jlaboparophnas pabota Ne 2. «M3ydeHne CTpOCHHS KIETOK PACTEHUH, KUBOTHBIX U OaKTEpHi MO
MHUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpEnaparax 1 X ONHCaHue.

Tema 4. JKusHeneaTeIbHOCTh KJIECTKH.

OOMeH BemecTB, WM MeTaboaM3M. ACCUMWIAIMS (IIACTHYCCKUH OOMEH) W AUCCHUMUIISITISL
(oHepreTryeckuii OOMEH) — JBE CTOPOHBI €AUHOTO Tpoliecca MeTabonu3Ma. Poib 3aKOHOB COXpaHEHUs
BEIICCTB U DHEPTUH B TOHUMaHUK METa00IH3MA.

Tunsl oOMeHa BemecTB: aBTOTPO(HBIN U reTepoTpodHbril. Pors ¢pepMeHTOB B 00MEHE BEmeCTB U
NPEBPALICHUN HEPTHU B KIICTKE.

®otocunres. CretoBast U TeMHOBas (asbl horocuHTe3a. Peakmu gortocunresa. IhdekTuBHOCTD
¢dorocunTesa. 3HayeHue GoTocuHTE3a AN )KU3HU Ha 3emite. BiusiHue ycinoBuil cpeabl Ha (OTOCHHTE3 U
CHOCOOBI MTOBBILIEHUS €0 IPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUI.

XemocuHTe3. XeMOCHHTE3upyolire OakTepuu. 3HaUeHHe XeMOCHHTE3a JJIs )KU3HHU Ha 3eMiie.

OHepreTudeckuii oOMEH B KIETKe. PacrieruieHue BeIecTB, BBIIEICHHE M aKKyMYyJIUPOBaHUE
SHEPruM B KJIETKe. DTalbl dHepreTuyeckoro oomena. ['nukonus. bpoxkenne u ero Buasl. Kucnopoanoe
OKHCJICHHE, WIN KileTouyHoe nwixaHue. OxuciaurensHoe (ocdopunupoBanue. OPdekTuBHOCTH
9HEPreTHYECKOro OOMEHa.

Peaknum marpuunoro cuHTe3a. ['eHernueckas uHpopmanus u JJHK. Peanuzamus remerndeckoit
nHpOpMaIK B KJIeTKe. | eHeTHYecKni Kol M ero cBohcTBa. TpaHckpunmus — MaTpudHblid cuHTe3 PHK.
Tpancnsiius — OuocuHTe3 Oenka. Dtanbl TpaHchsimu. KoaupoBanue aMuHOKUCIOT. Ponb pubocom B
O6mocuHTe3e Oenka.

Heknerounsle dopmbr xu3an — Bupychl. Vctopus otkpeitus BupycoB (. WM. VBanoBckwuii).
OCOOECHHOCTH CTPOCHUS M KH3HEHHOTO IIMKJIa BUPYCOB. bakrepuodaru. bone3snu pacTteHni, )KUBOTHBIX U
4eNoBeKa, BbhI3bIBaeMble BUpycamH. Bupyc nmmynoaedunura genoseka (BUY) — Bo3Oynurens CITNda.
OOparHast TpaHCKpHIILMS, peBepraza M uHTerpasza. llpodunakThka pacnpocTpaHEHHsS BHUPYCHBIX
3a0oseBaHuUi.

JdemoHcTpanuu:

IToptpetsr: H. K. Konbros, 1. U. IBanosckuit, K. A. Tumupsizes.

Tabmuuer 1 cxembl: «Tumbl nuranus», «Merabomuszm», «MHUTOXOHAPHS», «DHEPreTHYECKHUN
oOMen», «Xmnoporutact», «Porocunres», «Ctpoerne JJHK», «Ctpoerne n GyHKIIMOHHPOBAHUE TeHAN,
«CuHre3 Oenka», «['eHeTnueckuii Koay», «Bupyce», «bakrepuodarm», «CTpoeHUE M )KU3HEHHBIA UK
Bupyca CIIN/]a, 6axteprodaran, «Permukamus JAHK».

O6opynoBanne: Moaenu-antumkauu «Y apoeane JIHK u Tpanckpumnimsay», «buocuaTe3 Oemkay,
«Ctpoenne KIeTKn», Moaenb cTpykTypsr JTHK.

Tema 5. Pa3mHoxkeHHe 1 HHANBUAYATbHOE PA3BUTHE OPraHU3MOB.

Knerounsiid nukim, nim )XKu3HeHHBIN UK KiIeTku. MaTepdasa n mutos. Ilpoueccsl, npoTtekaromnyue
B uHTep(haze. Perumkanus — peakiust marpuuHoro cuate3a JJHK. Crpoenune xpomocoM. XpoMOCOMHBIH



Habop — KapuoTHUI. JIMIUTONIHBIN 1 TalUIOUIHBIN XpOMOCOMHBIE HAOOPEL. XpoMmaTuabl. [{utomorndeckue
OCHOBBI Pa3MHOXKECHUS U HHIUBUTyAJIbHOT'O Pa3BUTHS OPTaHU3MOB.

Henenue knetku — muto3. Cragum mutosa. [Iporeccsl, mpoucxonsdiie Ha pas3HbIX CTaAMsIX
MuTO3a. bronornyeckuit cMpica MUTO3A.

[IporpamMmmupyemast THOEb KJISTKH — allomnTo3.

®opMBI pa3sMHOXKEHHSI OpraHHU3MOB: Oecrojioe W ToJoBoe. Buapl Oecroioro pa3MHOMKEHUS:
JelieHHe HaJBOe, MOYKOBaHUE OJHO- W MHOTOKJIETOYHBIX, CIIOpOoOOpa3oBaHMe, BETETaTUBHOE
pa3MHOXkeHue. VICKyCCTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €r0 3HAYEHUE JJIS CENEKLUU.

[TommoBoe pa3MHOXKEHHE, €T0 OTIINYHS OT OECTOIOTO.

Meiio3. Craguu Meio3a. Ilporneccsl, mpoucxoadiye Ha cTaausx Meiosa. [loBenenne xpomocom B
Mmetiosze. Kpoccunrosep. buonornueckuii cMpica 1 3HaueHHE MeHo3a.

l'amerorenes — mpomecc 0Opa3OBaHHS TOJOBBIX KIETOK Yy KUBOTHBIX. lloiOBBIE >Keme3bl:
CEMEHHUKH U sMUHUKH. OOpa30BaHNe U pa3BUTHE TIOJIOBBIX KIETOK — FaMeT (CIIepMaTo30u 1, SIMIIEKIICTKA)
— cmepMatoreHe3 U oBoreHes. (OcOOGHHOCTH CTpOEHHs SHIEKIETOK M  CIHepMaTO30H[OB.
OmnonotBopenue. [lapreHorenes.

WunuBuayansHoe pa3BuTHEe (OHTOTEHE3). DMOpHOHANBbHOE pa3BUTHE (dMOpHOTreHe3). Tambl
SMOPHOHABHOTO PAa3BUTUSl y TIO3BOHOYHBIX JKMBOTHBIX: JPOOJIEHWE, TacCTPYJSALHUs, OPTraHOTCHE3.
[loctomOproHanbHOE  pa3BuUTHE. THIBI  TOCTIMOPHOHAIILHOTO — Pa3BUTHA: TPSAMOE,  HEMpsIMOe
(mmumHOYHOE). BrimsiHue cpenpl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIC BEI3BIBATH BPOXKIEHHBIE
YpOJACTBA.

Poct u pasButue pacteHuil. OHTOreHe3 LIBETKOBOTO pPACTEHUS: CTPOEHHE CEMEHH, CTaJuu
Pa3BUTHSL.

JdemoHcTpanuu:

Tabmuuer u cxembl: «DOpMBI pa3MHOXCHHUSI OPTaHU3MOBY», «/IBoliHOE OMJIOJOTBOpPEHUE Y
[[BETKOBBIX pacTeHUi», «BereraTuBHOEe pa3MHOXXEHHE pacTeHWiD», «JlemeHne KIeTKH OakTepuiiy,
«CTtpoeHue MOJIOBBIX KIETOK», «CTpoeHue xpomocoMbl», «Kierounslii nukmy, «Pemnukamus JHK»,
«Muro3sy, «Meio3y», «IIpsmoe u HenpsiMoe pa3BUTHEY», «]'aMETOTeHe3 Y MIIEKOIMTAIOIIMX U YEIOBEKay,
«OCHOBHBIE CTaJIMU OHTOTEHE3aY.

O6GopynoBaHue:  MHKpPOCKOI,  MHUKpompenapaTsl  «CrepMaTo30uasl  MIIEKOIHTAIOIIETOY,
«itnexnerka MiexonuTaromero», «KapuokuHe3 B KIeTKax KOpelIka JyKa», MarHUTHas MOJEINb-
amuikanus «/lenenue kierkm», moaeias JJHK, Moaens MeTadasHoit XpoMOCOMBI.

JlaGopaTopHble U MPAKTHYEeCKHE PA0OTHI:

Jlaboparopnas padora Ne 3. «HabnrogeHne MuTo3a B KJIIETKaX KOHUYMKA KOPEIIKa JIYKa Ha TOTOBBIX
MUKpOIIpenapaTaxy.

Jlaboparopnass pabora Ne 4. «M3ydeHWe CTpPOEHHS TIOJNOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenapaTax».

Tema 6. HacjiencTBeHHOCTHh M H3MEHYMBOCTH OPraHM3MOB.

[Mpeamer u 3amaun reHeTHKH. VICTOpUs pa3BUTUS TEHETUKH. PONb IIUTONOTHH W 3MOPUOJIOTHH B
CTaHOBJICHUH TEHETHKH. BKIIaj pOCCHIICKMX W 3apyOeKHBIX YYEHBIX B Pa3BUTHE T€HETHKH. MeTOHbl
TeHETHKH  (TUOPWIONIOTHUECKUM, IUTOTEHETUYECKUH, MOJEKyJspHO-TeHeTndeckuid). OCHOBHBIE
TeHEeTUYECKHEe MOHATHA. | eHeTHYecKas CHMBOJIHMKA, UCIIONIb3yeMasl B CXeMaxX CKPEUIUBaHMMA.

3aKOHOMEPHOCTH HACJIEeIOBaHMS NPU3HAKOB, ycTaHOBJIeHHbIe I'. Mennenem. MoHornOpumaHoe
CKpelrBaHue. 3aKOH equHOo00pa3usi THOPUIOB MEpBOro MoKoieHus. [IpaBuiio qoMuHUpOBaHUS. 3aKOH
pacieruieHrs Ipyu3HakoB. I nnores3a yuctoTsl raMeT. [loHoe 1 HEMoTHOE JTOMUHUPOBAHHUE.

JurnbpugHoe ckpemnBaHue. 3aKOH HE3aBUCUMOTO HaclieI0BaHUs IPU3HaKoB. LluTorenernueckue
OCHOBBl ~ JUTMOPHIHOTO  CKpEIIMBaHMA.  AHaTU3Upymollee  CcKpeumuBaHue.  Vcronb3oBaHue
AQHATM3HUPYIONIETO CKPEIUBAHUS TSI ONPEeNIEH s TEHOTUIIa OCOOH.

CueruieHHOE HaclefoBaHue Tpu3HakoB. Padora T. Moprana 1o CIEIUICHHOMY HACJIEIOBAHHIO
reHoB. HapyiieHue cuierienrs TeHoB B pe3ysIbTaTe KPOCCHHIOBEPA.

XpOoMOCOMHas TEOPHS HACIIEACTBEHHOCTH. | eHETHUECKUE KapThI.

I'emetnka moma. XpOMOCOMHOE ONpenesieHHe TMoia. AYTOCOMBI W TOJIOBBIE XPOMOCOMBI.
I'omorameTHbIe 1 reTeporaMeTHble opranusMsel. HacnenoBanue npu3HakoB, CHEIUIEHHBIX C ITOJIOM.

M3menunBocTh. Buabl M3MEHYMBOCTH: HEHACNIEICTBEHHas M HaCJEICTBEHHasd. Poib cpensl B
HEHACIJIeZICTBEHHOM W3MEHYHUBOCTH. XapaxkTepucTuKa MOJTU(PHUKAITNOHHON W3MEHYHBOCTH.



Bapuanuonssii psjg W BapuandoHHas kpuBas. Hopma peaknuu npusHaka. KonuuecTBeHHbIE WU
Ka4eCTBEHHbIC IPU3HAKU B MX HOpMa peakiu. CBOWCTBAa MOJM(PHUKATMOHHON H3MEHYNBOCTH.

Hacnencreennas, Wiy reHOTHITUYECKAs, ©3MEHYNBOCTh. KoMOMHATHBHAS H3MEHYHBOCTh. Melo3 u
MOJIOBOM MpolLecc — OCHOBAa KOMOMHATMBHOM HW3MEHUYMBOCTH. MyTallMOHHAsT H3MEHYHUBOCTE.
Knaccudukamuss Myranuii: TeHHBIE, XPOMOCOMHBIC, T€HOMHBIE. YacToTa W TPHYUHBI MYTalWH.
Myrarennpie (pakTOppl. 3aKOH TOMOJIOTHYECKMX PAJOB B HACIEACTBEHHON m3MmenunmBoctn H. .
Basunosa.

Bresinepras HaCIIeICTBEHHOCTh U U3MEHYHUBOCTD.

I'enetnka uwemoBeka. Kaprwotmm dwemoBeka. (OCHOBHBIE METOABI TEHETHKH  YeIIOBEKa:
TeHeaNOTHYeCKni, OIM3HEUOBbIH, UTOTCHETHYECKUH, OMOXMMHYECKHH, MOJIEKYISPHO-TCHETHUSCKHM.
CoBpeMEHHOE OIpesAeeHHe TEeHOTHIIA: TOJHOT€HOMHOE CEKBEHHPOBAaHUE, T'€HOTHIIMPOBAHHE, B TOM
gucie ¢ nomombko ITIIP-ananu3a. HaciaencTBeHHBIC 3a00/IeBaHUS YelIOBEKA: T'eHHBIC 00JIe3HU, OOJIE3HU C
HACJIEICTBEHHONW MPEAPacloOKEHHOCTBIO, XPOMOCOMHBIE Oonie3Hn. ComMaThdeckue W TeHEepPaTUBHBIC
myTtaimd. CTBONOBBIE KJIETKH. [IpuHIMIBI 300pOBOro o0pas3a KM3HU, TUATHOCTHKH, TPOQHUIAKTHKA U
JIEYeHUsI TeHETHYEeCKNX Oose3Heil. MennKo-rTeHeTHIecKoe KOHCYJIbTHPOBaHHEe. 3HAYEHNE METUITMHCKON
TE€HETHKH B MIPEIOTBPAIICHNH U JICUSHUN TeHETHYECKUX 3a00JIEBaHUI YeIIOBEKa.

JdemoHcTpanuu:

Ioptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-PecoBckmit,
H. U. BaBuinos.

Tabmuiel U cxembl: «MOHOTHOPHUIHOE CKPEIIMBAHUE U €r0 IIUTOTEHETHYECKasi OCHOBa», «3aKOH
pacuierjieHusT W €ero LUTOTCHETHYEeCKas OCHOBa», <«3aKOH YHCTOTBHI ramery», «durubpugHoe
cKpemuBaHuey, «LluTomornyeckue OCHOBBI JUTHOPUIHOTO CKpPEIIUBaHUD», «Meio3y, «B3anMmopeiicTere
aJJIeNbHBIX TEHOB», «[ eHeTHueckne KapThl PAacTEHW, >KMBOTHBIX U 4YelloBeKay, «['eHeTuka momay,
«3aKOHOMEPHOCTH HAaCJeJOBaHUA, CIEIJIEHHOTO C Mmoiom», «KapuoTumbel yenoBeka U KHBOTHBIXY,
«Bunpr m3menumBocTY», «MonudukannoHHas HW3MEHYHBOCTHY», «HacmemoBanme pesyc-daxTopay,
«"enernka rpynm KpoBu», «MyTalmOHHAS U3MEHINBOCTH.

OO6opynoBanue:  MoAenu-amminkanud — «MoHoruOpugHoe — ckpemmBanue»,  «HemomHoe
JOMUHHpOBaHUe», «JurubpuaHoe ckpemuBanue», «llepekpéct XpoMocom», MHKPOCKON U
Mukporpenapar «Jlpo3odunay (Hopma, MyTaruu (OpMBI KPBUTEEB U OKPACKH Tema), repbapuit «['opox
IIOCEBHOMY.

JlaGopaTopHble U MPAKTHYECKUE PAOOTHI:

JlaboparopHast pabora Ne 5. «U3ydyeHne pe3ynbTaTOB MOHOTHOPHUAHOTO W JTUTHOPHIHOTO
CKpEIIMBaHUs Y APO30(HIBI HA TOTOBBIX MUKPOIIPETIapaTaxy.

JlaboparopHast pabora Ne 6. «lM3yueHue MOJAM(PUKAIMOHHON W3MEHYMBOCTH, IOCTPOCHHE
BapHAIMOHHOTO PSIJIa ¥ BAPHAIIMOHHOW KPUBO.

Jlaboparophas padota Ne 7. «AHaM3 MyTanuii y Apo30( Il HA TOTOBBIX MUKPOIIpEiapaTaxy.

[Mpaktudeckas padora Ne 2. «CocTaBiieHHE U aHAIN3 POJIOCIOBHBIX YEIOBEKAY.

Tema 7. Cejiekuusi oprann3mMoB. OCHOBBI OMOTEXHOJIOTHM.

Cenekiusi Kak HaykKa M MOpPOLECC. 3apOKICHUE CeeKUUU M jAoMectukauus. Yuenue H. .
BaBuioBa o0 T1eHTpax TPOUCXOXKACHUS W MHOrooOpasusi KyJIbTypHBIX pacTeHHid. LleHTphl
IMPOUCXOXKJACHUA TOMAITHUX KUBOTHBIX. COpT, rnmopoja, miraMm.

CoBpeMeHHbIE METO/IbI CelIeKIIMK. MacCOBBIN M WHAWBHYaIbHBIH OTOOPHI B CEJIEKIIUH PACTCHUH
1 KUBOTHBIX. OIlleHKa dKCTepbepa. BIM3KOpOICTBEHHOE CKpellMBaHWE — WHOpWUAWHT. UncTas JTHHUSA.
CkpemmBanue 4YUCTHIX JHHWH. [eTeposuc, wmnm rubpuaHas cuna. HepojcTBeHHOE CKpeluBaHue —
ayropunuar. OtpanéHHas ruOpuansanus u e€ ycnexu. VICKycCTBEHHBI MyTareHe3 W MOJIy4eHHe
MOJIMIUIONIOB. JIOCTHKEHNS CENEKIIMH PACTEHUH, d)KUBOTHBIX 1 MUKPOOPTraHU3MOB.

brnorexnonorus KakK OTpaciib IIpON3BOACTBA. I'ennas HWHXXCHEPpH. OTanel CcO31aHusA
pexomOunanTaoit JIHK u TpancrenHsix opranm3moB. Kinertounas wmxeHepusi. KieTodnble KymbTypHI.
MukpoxJIoHaJIbHOE pa3MHOKEHHUE pacTeHui. Knonuposanne BBICOKOIIPOAYKTHUBHBIX
CEJIbCKOXO3SIMCTBEHHBIX OPTaHU3MOB. JKOJIOTHYECKHEe U dThdeckue npodbinembl. [MO — reHerndecku
MOJU(PHUIIMPOBAHHBIE OPTaHU3MEI.

JlemoHcTpanuu:

IToptpetsr: H. U. Basunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. IBaHoB.

Tabmuiel U cxembl: Kapta «lleHTpbl MPOUCXOKICHUS U MHOTO0Opa3us KyJbTYPHBIX PAaCTCHHI,
«ITopoapl momamHUX >KMBOTHBIX», «CopTa KyJbTYpHBIX pacTeHHi», «OtmanéHHas TruOpuAN3aIus»,



«Pabotel axkagemuka M. @. HMsaHoBay, «llomumionaus», «OObeKTEI OMOTEXHONIOTHHY, «KieTo4dHbIE
KYJBTYPbI U KJIOHUPOBaHUE», « KOHCTpYHUpOBaHHE U IIEPEHOC TCHOB, XPOMOCOMY.

OGopynoBaHue: MYJISKH TJIOJIOB M KOPHEIUIONOB TUKUX (POPM M KYJIBTYPHBIX COPTOB PacTCHUH,
repbapuii «CenbCKOX03HCTBCHHBIC PACTCHUS.

JlaGopaTopHble H MPaKTHYECKHE PA0OTHI:

Okckypeusi «OCHOBHBIE METOABI W JIOCTM)KGHUSI CENeKIMA PACTeHHH W KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIIUIO, INIEMEHHYIO ()epMy, COPTOUCTIBITATSIILHBIA YYaCTOK, B TCIUTMYHOE XO3SHCTBO,
1ab0paTOPHIO arpOYHUBEPCUTETA WITH HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoIOHUOHHASA OHOJIOTHS.

[IpennochKy BO3HUKHOBEHUS HBOIOLMOHHONW TEOPHH. DBOJIIOLMOHHAS TEOpUs M €€ MECTO B
Ouosiorun. BausHue 3BOIIOIMOHHON TEOPUHU HA PAa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CBunerenbcTBa 3BoMoLMHU. [laneoHTONOrHYECKHE: TOCIENOBATENBHOCTh MOSIBICHUS BHUIOB B
MaJICOHTOJIOTMYECKO JIeTONHCH, TiepexoaHbie popmbl. bruoreorpadudeckue: cxoAcTBO U pazianyue GayH
U (JIOp MATEPUKOB U OCTPOBOB.

OMOpHOJOTHYecKre: CXOICTBA M pa3inuus OSMOPHOHOB Pa3HBIX BHJIOB IO3BOHOYHBIX.
CpaBHI/ITCHBHO-aHaTOMI/I‘ICCKI/ICZ TOMOJIOTUYHBIC, AHAJOTHYHBIC, PYAMMCHTAPHBLIC OpraHbl, aTaBU3MBI.
MonexkynsipHO-OMOXMMUYECKHE:  CXOACTBO  MEXaHM3MOB  HACJICACTBEHHOCTH M OCHOBHBIX
METa0O0IMYECKHX ITyTEH Y BCEX OPraHU3MOB.

OomroronHas teopusi Y. lapeuna. IIpeAnochbUikd BO3HUKHOBEHHS JapBUHH3MA. JIBIKyIIHE
CHJIBI 3BOMIOLMH BUAOB 1o JlapBuHY (M30BITOYHOE Pa3MHOXKEHHE NpPU OrPAHUYEHHOCTH DPECYPCOB,
HeompeneaéHAas N3MEHIHBOCTh, 00PH0a 3a CYIIECTBOBAaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnueckas teopus 3ontonnu (CTI) u e€ 0oCHOBHBIE MMOJIOKEHUS.

Mukpos3somonus. [Tonynsauusa kak eIMHUIA BUIA U 3BOJIOIUY.

HBwxkyme cunbl (pakTopsl) 3BONIOLMU BUAOB B Ipupoae. MyTaUMOHHBIA mpouecc H
KOMOWHATHBHAsI N3MEHUYMBOCT. [lomynsaimonHbIe BOMHBI 1 Apeiid renos. M3onsaims U Murpanms.

EcrecTBeHHbIl 0TOOp — Hampapmstomuii pakrop 3Bomonun. opMbl ecTeCTBEHHOTO 0TOOpA.

[TpucnocoGyIeHHOCTh OpraHM3MOB Kak pe3yibraT sBojronuu. Ilpumepsl mpucnocoOneHuil y
Opranu3mMoB. ApoMopd03bl ¥ HANOATANITALINY.

Bung wu BugooOpazoBanme. Kputepum Buma. OcHoBHble (HOpMBI  BHI00OPa30BaHUS:
reorpadudeckoe, IKOJIOTUIECKOE.

MakposBomoniusi.  DopMbl  3BOTIOLMH:  (UIIETHYECKas, JAWBEPreHTHas, KOHBEPIeHTHasl,
napauiensHas. HeoOpaTuMocTh SBOIOIHY.

IIpoucxoxaeHue OT HeCHEIMATU3UPOBAHHBIX MpeakoB. IIporpeccupyromas creruamTu3amnus.
ApnantuBHas paguanus.

JdeMoHcTpanum:

Ioptpetsr: K. Jlunnei, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, .
Mrosutep, A. H. CeBeprios.

Tabmuuer n cxemsl: «Pa3BuTHE OpraHMYecKOro Mupa Ha 3emie», «3apOIbIIIM IT03BOHOYHBIX
JKUBOTHBIX», «ApxeonTepukc», «Dopmbl 0O0pbOBI 3a cyliecTBOBaHWE», «EcTecTBeHHBI OTOOPY,
«MHoroo0pasue copTOoB  pacTeHHit», «MHoOrooOpasue mOpoOJ  KHUBOTHBIX»,  «llomymsanuuy,
«MyTanoHHass HM3MEHYMBOCTB», «Apomopdosbl», «Manoamantaumm», «OOmas aereHepanus»,
«/IBmwkymme cuiabsl 3Bojonmmny, «KapTta-cxema mapmipyra mytemectBust Y. JlapBura», «boppba 3a
cymiectBoBanue», «lIpucnocoOiieHHOCTh — opraHu3sMoBy», «[eorpaduueckoe BHA00OPa3OBAHUEY,
«DKOJIOTHYeCKOe BUA000PA30BAHUEN.

ObopynoBaHue: KOJUIEKINS HACEKOMBIX C Pa3lIMYHbIMU THUIIAMH OKPACKH, HA0OD MJIOJ0B U CEMSIH,
KOJIJICKIIA <<HpI/IMepI)I 3alIUTHBIX HpHCHOCO6HeHHI>'I Y KHUBOTHBIX», MOACIIb «OCHOBHBIE HaIrpaBJICHUA
3BOJIOLMNY, 00bEMHAsE MoJeNb «CTpOeHHE TOJIOBHOTO MO3Ta MMO3BOHOYHBIX).

Buoreorpaduueckas kapra mupa, KomieKuus «PopMbl COXpaHHOCTH HCKONAEMBIX XHBOTHBIX H
pactenuit», wmogenp anmaukanus —«llepekpéct xpomocom», BiaxHble TmpemapaTsl «Pa3zButue
HaceKoMOoro», «Pa3BuTHe NSATYIIKWY», MEKpoIripenapat «/Ipozoduna» (Hopma, MyTanuu GopMbl KPbUTLEB
Y OKPacKH Tena).

JlaGopaTopHble U MPAKTHYECKHE PA0OTHI:



Jlaboparophas padora Ne 1. «CpaBHEHHE BUOB I10 MOP(OIOTHUESCKOMY KPHUTEPHIOY.

JlaGopaTtopuast padota Ne 2. «Onmcanue MPUCIIOCOONICHHOCTH OpPTraHu3Ma M €€ OTHOCHTEIHLHOTO
XapakTepay.

Tema 2. Bo3dHNKHOBeHMe H pa3BUTHE KU3HU HA 3em.Ie.

JloHaydHBIE MTpEeICTaBICHUS O 3apOKACHIH KU3HU. HaydHbie rUmoTe3bI BOSHUKHOBEHUS JKU3HA Ha
3emite: aOWOTE€HE3 M MMAHCTIEPMUS. XUMHUYECKast SBOIONNSA. AOMOTEHHBIH CHHTE3 OPTaHMYECKUX BEIIECTB
U3 HEOPraHUYECKUX. DKCIIEPUMEHTAIILHOE MOATBEP)KICHIE XUMUYECKOH 3Bomtonui. HayanbHble aTans
omornormueckoit sBomorum. ['mmoresa PHK-mmpa. ®opmmpoBanne wmeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHE MPOTOKIETKH. [lepBrle kimeTkm M ux sBomonusa. DopMHUpOBaHHWE OCHOBHBIX TPYII
JKUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emiie o spam u nepuonam. Karapxeil. Apxeiickas U OpoTepo30HCKast IPHI.
ITaneosoiickass 2pa u e€ TmepHOABl: KEeMOPHUICKHI, OpPIOBUKCKHH, CHIIypUHACKWAN, JEBOHCKHIA,
KaMEHHOYT OJIbHBIN, IEPMCKUI.

Me3so30i¥ickas 3pa U €€ NepruoAbl: TPUACOBBIN, FOPCKUIN, MEJIOBOM.

Kaiino3zoiickast apa 1 €€ nepuoipl: NajseoreHoBbI, HEOI€HOBBIN, AHTPOIIOTEHOBBIH.

XapakTepucThKa KIMMaTra ¥ TEOJIOTWYeCKHX TmporeccoB. (OCHOBHBIE 3Tambl SBOIONUN
PacTUTENLHOTO M KUBOTHOTO MHpa. ApoMopQo3bl Y pacTeHWil W >KUBOTHBIX. [losiBIeHME, pacuBeT U
BBEIMHPaHUE TPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHU4ecKOro Mupa Kak oTpakeHue 3Bomonnd. OCHOBHBIE CUCTEMAaTHYECKHE TPYIIITBI
OpraHU3MOB.

OBoJIONMs YeJoBeKa. AHTPOMNOJIOTHS Kak Hayka. Pa3BUTHE NpeACTaBIEHUIl O MPOUCXOXKIECHUU
yenmoBeka. MeToapl W3ydeHus aHTpomnorene3a. CXOICTBA W Pa3IWYusl YeEIOBEKa U JKUBOTHBIX.
CucremaTHueCcKO€ MMOJIOKEHUE YeTOBeKa.

JBwkymiie cuibl (pakTopbl) aHTpororene3a. HaciencTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIH
otbop. OOmecTBeHHBIH 00pa3 )KU3HH, U3TOTOBIEHUE OPYAUN TPYyIa, MBIIIUIEHUE, PEYb.

OCHOBHBIE CTaIMM W BETBU HBOJIIOIMM YEIOBEKA: aBCTpPAIONUTEKH, YenoBek ymenblil, Yenosek
npsaMoxoAsaimi, YenoBek HeaHJIepTAIbCKUi, UenoBek pa3syMHbIM. HaxoIKu HCKOIaeMBIX OCTATKOB,
BpEeMs CYIIIECTBOBaHMsI, 001aCTh PACIIPOCTPaHEHUs, 00BEM rOJIOBHOI'O MO3T'a, 00pa3 KU3HU, OPYAHS.

UYenoseueckne pacbl. OCHOBHBIE OONbBIINME pachl: eBporeongHas (eBpasuiickas), Herpo-
aBCTpaJIOUIHAS (axBaTopuanbHasi), MOHTOJIOUTHAs (a3maTcko-ameprKaHCKas). UepTtst
MPUCTIOCOOJIEHHOCTH TIPE/ICTABHTENIEH YelNOBEYECKHX pac K YCJIOBHSIM CYIIeCTBOBaHUs. EIWHCTBO
yenoBevYecknx pac. Kpuruka pacuzma.

JdeMoHcTpanum:

[Moptpetsr: @. Pean, JI. [Tactep, A. W. Omapun, C. Munnep, I'. FOpu, Y. JlapBus.

Tabmuts! u cxembl: «Bo3HnkHOBeHHEe COTHEUHOW CHCTEMB», «Pa3BUTHE OPraHUYECKOTO MHUPAY,
«PacturenpHas knetka», «KuBoTHas kierka», «lIpokaprotudeckas kineTka», «COBpeMEHHas cHcTeMa
OpraHMYecKoro Mupa», «CpaBHEHHE aHATOMHUYECKHX 4YepT CTPOCHHUS YENOBEKa M YeJIO0BEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa IMaJeOHTOJIOTMYECKMX HAaXOJOK IPEAKOB COBPEMEHHOTO YEIOBEKay,
«/pesueiimue moan», «Jpesraue moau», «llepBbie cOBpeMeHHBIE JII0I1», «UenoBedecKue pach».

Ob6opynoBanue: myisiku «[IporcxoxaeHne 4enoBekay (OFOCThI aBCTpaJIONHUTEKa, TUTEKAHTPOIIA,
HeaHJiepTaliblla, KPOMaHBOHIA), CICTIKA WIIM H300paKEeHHUS KAMEHHBIX OpYyIUil MEpBOOBITHOTO YEIOBEKa
(kaMHU-yoTIITIEpHI, pyOMIIa, cCKkpebia), TeoXpoHOIOTHYecKas Ta0nunia, KoJuteKus «DopMbl cCOXpaHHOCTH
MCKOTIAeMBIX KHUBOTHBIX M PACTCHUI.

JlaGopaTopHble U MPAKTHYECKHE PA0OTHI:

[Ipaktnueckas pabora Ne 1. «l3ydeHne HCKONAEMBIX OCTATKOB PAcCTEHHWH M JKUBOTHBIX B
KOJUIEKLIUSAX.

OKCKypcusi «OBONIOIHS OPraHMYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-HAYWHBIN WU
KpaeBeIIeCKU My3eit).

Tema 3. OpranuszMsbl H OKpy:Kaomas cpeaa.

OKOJIOTHsl Kak HayKa. 3ajaud M pa3felibl dKOJOTMH. MEeTOAbl 3KOJIOTMYECKHUX HCCIIEOBAHUH.
DKOJIOTHYECKOe MUPOBO33PEHNE COBPEMEHHOTO YEIOBEKa.

Cpenpl 0OMTaHUS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3AYILIHAS, TOYBEHHAS, BHYyTPHOPTraHW3MEHHAS.

Okonornueckue  ¢axkrtoppl. Kiaccudukamuss skonorndeckux — (GaxkTopoB:  aOMOTHUYECKHE,
OMOTHYECKHE 1 aHTPOIIOTeHHBIE. JIeiicTBHE YKOIIOTHUECKIX (JAKTOPOB HA OPTaHU3MBI.



AbGunotnueckue (HakTOpBI: CBET, TemrepaTypa, BiakHOCcTb. dortomepuonusm. [IpucrnocobieHus
OPTaHM3MOB K JICHCTBHIO a0HOTHYEeCKUX (PakTOpoB. bronornueckne puTMmsl.

Buotnyeckue Qaktopbl. Buabl OMOTHYECKMX B3aMMOJAEHCTBHUN: KOHKYpPEHIHMS, XHUIIHHYECTBO,
cumbuo3 u ero Qopmel. [lapasutusm, Koomepanus, MyTyalu3M, KOMMEHCAIM3M (KBapTHPAHCTBO,
HaxJICOHUMYECTBO). AMEHCAIN3M, HEUTpann3M. 3HaueHWEe OWOTHYECKUX B3aMMOICHCTBHHA IS
CYLIECTBOBAHUS OPIaHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJNOTM4eCcKne XapaKTepPUCTUKU MOMy sy, OCHOBHBIE MOKA3aTeNy MOIMYJISIUU: YHCICHHOCTD,
IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IPUPOCT, MUrpalys. J(MHaAMHUKa YUCICHHOCTH TOIYJISLMH U €€
peryssius.

JdeMoHcTpanum:

[Moptpetsr: A. I'ym6ompar, K. @. Pynwe, O. ['exkens.

Tabmumer m cxembl: kapta «lIpupommbie 30HBI 3emum», «Cpembl OOHTAaHUS OpPTaHU3MOBY,
«Doronepuonuzmy, «llomymauumn», «3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOIMYJSIHMUA HWHPY30pUU-
Tyenpkny, «[IumeBbie nenmy.

JlaGopaTopHble U IPaKTHYECKHE PA0OTHI:

JlaGopatopuast pabdora Ne 3. «Mopdomorndeckue OCOOCHHOCTH PAcTCHHH W3 PasHBIX MECT
oOuTaHUSY.

Jlaboparophas padota Ne 4. «BnusiHIE cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[TpaxTrueckas padora No 2. «Ilogcu€T MIOTHOCTH MOIMYISAINI Pa3HBIX BUAOB PACTEHHUID.

Tema 4. Coob1iecTBa M 3KOJIOTHYECKHE CHCTEMBI.

Coo0rmiecTBo opraHu3mMoB — OuoneHo3. CTpyKTyphl OHOIICHO3a: BHJIOBas, NPOCTPAHCTBEHHAs,
Tporueckas (mumiesast). Buapl-nomuaaHTEL. CBSI3M B OMOIIEHO3E.

Okonoruveckue cucTeMbl (dkocuctembl). lloHsiTme 00 2JKocucteMe U OWOTEOICHO3E.
OyHKIIMOHAIBHBIE KOMIIOHEHTBI SKOCHUCTEMBI: MPOIYIIEHTH, KOHCYMEHTHI, peayleHTh.. KpyroBopot
BEIIECTB M IOTOK 3HEPrHUM B 3KocucTeMe. Tpoduueckue (MHUIIEBBIC) YPOBHU AKOCUCTEMBI. lluieBbie
nenu u cetd. OCHOBHBIE MMOKAa3aTeIH SKOCHCTEMbI: OMoMacca, MPOLYKIHs. DKOJOTHUECKUE MUPAMHUJIBL:
MPOAYKIIMU, YUCIICHHOCTH, OMoMacchl. CBOMCTBAa IKOCHCTEM: YCTOWYMBOCTh, CAMOPETYIISIINS, Pa3BUTHE.
Cyxkueccus.

IIpupogHbple  AKOCUCTEMBL. DKOCHCTEMBI O03€p M peK. OKOCHCTEMa XBOMHOrO  WJIH
HIMPOKOJIUCTBEHHOTO Jieca.

AHTpOIIOTEHHBIE  HYKOCHUCTEMBI.  ATPO3KOCHCTEMBI.  YpOodkocucTeMbl. buonormueckoe u
XO3SHCTBEHHOE 3HAUEHHE arPOAKOCUCTEM B YPOOIKOCUCTEM.

buopasznoobpasue kak ¢akrtop ycToHuMBOCTH OSKocucTeM. CoxpaHeHHe OHOJIOTHYecKOro
pazHoobpasust Ha 3emiie.

Yuenue B. U. Bepnanckoro o OGuocdepe. I'panuisl, coctaB u crpykrypa Ouocdepsl. JKusoe
BemecTBO U ero Qgynkuuu. OcobeHHOCTH OMOCdepbl Kak INIOOAIBHON 3KOcHCTeMBbl. JnHaMuueckoe
paBHOBecHe 1 oOpaTHast CBs3b B Ouocdepe.

KpyroBopoThI BEIIECTB ¥ OMOr€OXMMUYESCKUE ITUKIIBI 3JIEMEHTORB (yriiepojia, a30Ta). 30HaIbHOCTh
ounocdepsl. OCHOBHBIE OMOMBI CYIIH.

YenopeuecTBO B Ouocdepe 3emiin. AHTPOIOTeHHbIE HM3MEHEHUs B Ouocdepe. [nodanbHbIe
3KOJIOTMYECKUE MPOOIEMBI.

CocymecTBoBanue npupoabl U 4enoBeuecTBa. CoxpaHeHue OnopasHOOOpas3usi Kak OCHOBa
ycroiunBocT Ouocepbl. OcHOBa pPalMOHAIBHOTO YIPaBIEHUS NPUPOIHBIMH pecypcaMH M HX
ucnosabs3oBanue. JlocTimkeHns: OMOIOTHH U OXpaHa MPHUPOIBL.

JleMoHCTpanuu:

IToptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmumer n cxemsl: «[lumessie nenm», «buorneHo3: cocrtaB u cTpykTypay, «lIpupoansie
coobmiectBay, «llenn nmuranusy, «Okonormyeckas nupamuia», «buocdepa u yenorek», «IKocucreMa
HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHUCTeMa XBOHMHOro iseca», «buomeHo3 Bomoémay, «ATpOLEHO3»,
«IIpuMepHbIE AHTPONOIEHHBIE BO3JEHCTBHUS Ha NPUPOAY», «BakHeWlue WCTOYHUKH 3arpsi3HEHHS
BO3/IyXa U TPYHTOBBIX BOJ», «[louBa — BaxkHelIas cocrapistomas ounochepb», «DakTopsl Jerpajanuu
nouB», «llapHukoBbIil 3PdexT», «DaKkTOpel PaJMOAKTUBHOTO 3arpsi3zHeHHs Ouocdepbl», «OOmas
CTpyKTypa Ouocdeps», «PacnpocTtpanenue xu3zHu B Ouocdepe», «O30HOBBIM 3KpaH Onocheps»,
«Kpyroopor yrieposa B 6uocdepe», «KKpyroBopor a3ora B mpupoe.



O6opymoBanue: MoJenb-amuInKanus «TUmUIHBIe  OMOIEHO3B», Tepbapuii  «PacTuTenbHbIe
co00IIeCTBay, KOJUICKITUN «buomeHo3», «Bpenutenn BaXHEHIMX CETHCKOXO3SHCTBEHHBIX KYIBTYPY,
repbapuy M KOJUIEKIUH PACTEHUI M KMBOTHBIX, NPUHAIUIEKAIINE K Pa3HBIM DKOJOTMYECKHM TpyMIamMm
onHoro Buzaa, Kpacnas xuura Poccuiickoii ®enepannu, n300pakeHus] OXpaHsIeMbIX BHIOB PAaCTCHUH H
>KWBOTHBIX.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHNM A [TPOI'PAMMEI 110 BUOJIOI'M HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIEI"'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycraHaBnuBaroTCsl TpPeOOBAHHS K pe3yabTaTaM OCBOCHHS 00yUYaromuMHUCS
IporpaMM cpenHero o0miero oopa3oBaHus: TMYHOCTHBIM, METAIPEAMETHBIM U TIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykTyp€ TMYHOCTHBIX pe3yJbTaTOB OCBOCHUS MpeameTa «bruonorus» BBIAEIEHBI CIEIYIOINE
COCTaBIISIIOIINE: OCO3HAHUE OOYYaIOUIMMUCS POCCUHCKON TPaKAaHCKOW MICHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITETFHOCTH U CAaMOOTIPEIeNIEHII0, HAIMYHE MOTHUBAINH K 00Yy4YeHHI0 ONOIIOTHH,
LeNICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHHH JHYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH U
UCTOPUYECKUX TPAIWIHMKA pa3BUTHS OMOJIOTMYECKOrO 3HAHHS, TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIuXCs
PYKOBOJICTBOBAaTbCSI B CBOEH JEATEIBHOCTH II€EHHOCTHO-CMBICJIOBBIMH YCTaHOBKAMH, IPHCYLIUMHU
CHUCTeMe OHMOJOTHYECKOTO 00pa3oBaHMs, HAIWYHE OKOJOTWYECKOTO MPAaBOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTh LIETU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JImaHOCTHBIE pe3ynbTaThl OCBOSHUS mpeaMeTa «BHomorusn TOCTHTAIOTCS B €IWHCTBE YYeOHOU U
BOCIIUTATENbHOU JEATENBHOCTU B COOTBETCTBUU C TPAJULUUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMH,
HUCTOPUYECKUMU W JYXOBHO-HPABCTBCHHBIMH IICHHOCTSMH, NPUHATHIMH B OOIIECTBE INPaBUIAMH U
HOpPMaMH TIOBEICHUS M CIOCOOCTBYIOT IpoIleccaM CaMOIIO3HAHHWS, CAMOBOCIIUTAHUS M CaMOPa3BUTHS,
Pa3BUTHUS BHYTPEHHEH MO3UIMUM JIMYHOCTH, NATPUOTHU3MA, YBAXKEHHMSI K 3aKOHY U IPABOMOPSAKY,
YeIIOBEKY TPyJa U CTapIieMy IMOKOJIEHUIO, B3ANMHOTO YBaXKEHHUS, 0EPEKHOTO OTHOIICHHS K KYJIbTYPHOMY
HaclleIUI0 W TpaJUIUsAM MHOTOHAI[MOHANBHOrO Hapoja Pocculickoit ®enepauuu, NOpUPOIE H
OKpY>Karollel cpere.

JlmaHOCTHBIE pe3ynbTaThl OCBOEHHS Yy4eOHOro mpeaMera «bHONOTHS» MOMKHBI OTpaXkaTh
TOTOBHOCTh M CITOCOOHOCTh O0YYarOIIUXCS PYKOBOACTBOBATHCS CHOPMHUPOBAHHON BHYTPCHHEH MO3UIIUCH
JIUYHOCTH,  CHUCTEMOM  IIEHHOCTHBIX  OpPUCHTAIMH, TIO3WTHUBHBIX  BHYTPEHHUX  YOCKICHWUIA,
COOTBETCTBYIOIINX TPAIUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIecTBa, pacHIMpeHre KU3HEHHOTO
OIBITa W OMNbITA JACATEIBHOCTH B IIPOLECCE PEANU3ALMH OCHOBHBIX HAIPABICHUHW BOCIUTATEIbHOU
JIEATEIbHOCTH, B TOM YHCJIE B YaCTU:

1) rpasKIaHCKOro BOCIUTAHUS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOW TO3WIHU OOYYArOIIEerocss Kak aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIIECTBA;

OCO3HaHWE CBOWX KOHCTHUTYIIMOHHBIX MPaB M 00513aHHOCTEH, yBa)KEHUE 3aKOHA U TIPAaBOTIOPS/IKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOW JEATENPHOCTH TpPH CO3JaHHHA YYE€OHBIX TPOEKTOB,
peleHny y4eOHbBIX U MMO3HABATENLHBIX 3371a4, BBIMOIHEHUH OUOJIOTHYECKHX SKCIIEPUMEHTOB;

CIIOCOOHOCTh OTPEENsATh COOCTBEHHYIO MO3MIMIO 10 OTHOIIEHHIO K SIBJICHUSM COBPEMEHHOM
JKU3HU U OOBSCHSATH €€;

YMCHHE YUYUTBIBATh B CBOMX JCHCTBHAX HEOOXOAMMOCTHh KOHCTPYKTHBHOI'O B3aMMOJICUCTBUS
JIIOJICH ¢ Pa3HBIMU YOSKICHUSAMU, KYJIbTYPHBIMHU IIEGHHOCTSIMU U COI[UAJIBHBIM MOJIOKEHUEM;

TOTOBHOCTB K COTPYIHUYECTBY B MIPOIECCE COBMECTHOTO BHIIOJTHEHHS YY€OHBIX, TIO3HABATEIHHBIX
U HCCIEeNOBATENLCKUAX 3aJ1a4, YBAXHUTEIHLHOTO OTHONIEHUS K MHEHHWIO ONIOHEHTOB NPU OOCYXKICHUU
CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COJICPKAHUS;

TFOTOBHOCTb K T'YMaHHUTapHOU U BOJIOHTEPCKOM IE€ATEIBHOCTH;

2) MaTpUOTHYECKOT0 BOCIIMTAHMSA:

c(hOpMHPOBAHHOCTh POCCUICKON TPa)TaHCKON MIEHTHYHOCTH, TATPUOTHU3MA, YBAKEHUS K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTH mepea PoauHoM, rop/1ocTH 3a CBOM Kpaid, cBoto PonnHy, CBOi S3BIK U
KYJIBTYpPY, IPOILIOE U HACTOSIIIIEE MHOTOHALIMOHAIBHOTO Hapojaa Poccuu;

LIEHHOCTHOE OTHOLIEHHWE K NPUPOJHOMY HACICIWI0 M NaMIATHUKAM IPUPOJIBI, AOCTHXKECHUSAM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUAX, TPYIE;

CIOCOOHOCTh OIIGHWBATh BKJIAJ] POCCUHCKUX YUYEHBIX B CTAHOBJIICHWE H DPa3BUTHE OWOIIOTHH,
MMOHUMaHUsl 3HAYCHUsI OWOJIOTWM B TO3HAHWUU 3aKOHOB TPUPOJBI, B JKU3HU YEJIOBEKAa U COBPEMEHHOIO
00111eCTBa;

uzeiHas yoexIEHHOCTh, TOTOBHOCTH K CITy’KEHHIO U 3ammre OTeuecTBa, OTBETCTBEHHOCTH 33 €T0
cyas0y;



3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HAaHME AYXOBHBIX [IEHHOCTENH POCCUICKOTO HApO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBECHNS;

CIIOCOOHOCTh OIICHUBATh CUTYallUI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHUPYSCh Ha
MOpaJTbHO-HPABCTBEHHBIE HOPMBI H IIEHHOCTH;

OCO3HaHWE INYHOTO BKJIA/1a B TIOCTPOEHHE YCTOMYHNBOTO Oy IyIIero;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM pPOAMUTENISM, CO3JaHUI0 CEMbH Ha OCHOBE OCO3HaHHOIO
MIPUHATHS IIEHHOCTEW CeMENHOM KM3HU B COOTBETCTBUHU C TPAIULIMIMU HapoaoB Poccuuy;

4) 3cTeTHYeCKOT0 BOCIIUTAHUSI:

ACTETHYECKOE OTHOIICHUE K MHUPY, BKIIOUYAs SCTETHKY ObITa, HAyYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAaHHUE 3MOIMOHAIBHOTO BO3IEHCTBUS JKUBOM MPUPOIBI U € IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKECHHUIO B PAa3HBIX BHUAAX HCKYCCTBa, CTPEMJICHHE IPOSBISATH KadecTBa
TBOPYECKOUN TUYHOCTH;

5) ¢usuyeckoro BocnuTaAHUS, (POPMUPOBAHHUS KYJILTYPbI 310POBbS U 3MOLHUOHAJIBHOIO
Oaaromosyums:

MOHMMAaHUE M pealiu3alus 370pOBOro M 0e30macHOro o0pa3za KU3HU (30pOBOE ITUTAHUE,
CcOOJIFOICHNe TUTHEHWYECKUX TPaBWI W HOPM, COaJaHCHPOBAaHHBIA PEXUM 3aHITHH W OTIBIXa,
perymsapHas (pu3nueckas akKTHBHOCTB), OEPEKHOTO, OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PM3UYECKOMY U IICUXHYECKOMY 370POBbBIO;

IMOHMMAaHKWEC LNCHHOCTU IpaBUJI HMHAWBUAYAJIBHOI'O W KOJUICKTUBHOI'O 6630HaCHOI‘O IIOBCACHUSA B
CUTYAIUsIX, YTPOKAIOIINX 3I0POBBIO U JKU3HU JIFO/IEH;

OCO3HAHME TIOCNIEACTBUA U HENPHUITUS BPEAHBIX TNPUBBIYEK (YIMOTPEOICHUS  aJKOTOJIS,
HapKOTUKOB, KYPEHHUS);

6) TPY10BOI'0 BOCIIMTAHMSA:

TOTOBHOCTH K TPy, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYAOII00HE;

TOTOBHOCTh K AKTHUBHOW JI€SITEJBHOCTH TEXHOJOTMYECKOM M COLMAIbHOW HaNpaBJIE€HHOCTH,
CHOCO6HOCTI) HHHUOWUPOBATD, INIAHUPOBATE U CAMOCTOATCIIBHO BBINIOJIHATh TaKYIO J€ATCIbHOCTD,

WHTEpEC K PAa3NMUYHBIM cdepaM TpoPecCHOHATFHOW NEATENBHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOP OyAyIIeH MPohecCHH U PeaaTu30BbIBATH COOCTBCHHBIC YKU3HCHHBIC TUIAHbI;

TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHMIO U CaMO0OOPa30BaHMIO HA IPOTSDKEHUH BCEH KHU3HU;

7) 3K0JI0TMYECKOT0 BOCIIMTAHUS:

AKOJIOTHYECKH IIeJIecO00pa3HOe OTHOIIEHNE K MPHUPOJIe KaK UCTOYHHUKY KH3HHU Ha 3eMJiie, OCHOBE
€€ CylIeCTBOBaHUS;

TIOBBIIIICHUE YPOBHS DKOJOTUYECKOW KYJIBTYphI: MPHOOPETEHUE ONBITA UIAHUPOBAHHS ITOCTYIIKOB
Y OLIEHKU UX BO3MOKHBIX TIOCIEICTBHUU JUISI OKPYKAFOIIEH CPEebl;

OCO3HaHUE II100abHOTO XapaKkTepa IKOJIOTHYECKUX MPOOJIeEM U ITyTel UX peleHs;

CIOCOOHOCTh HCIIONB30BaTh MPHOOpEeTaeMble NMpPU HM3yuYeHHH OWOJOrMU 3HAHUS W YMEHUS TpU
pelieHnu TpoOieM, CBS3aHHBIX C PAlMOHAIBHBIM MPHPOJIOTIONF30BAHNEM (COOIOICHHE IPAaBHII
IMOBCACHUA B NPHUPOJAC, HAIIPABJICHHBIX Ha COXPAHCHHUE PABHOBECHUA B J3KOCHUCTEMAX, OXpaHy BH/OB,
3KOCUCTEM, OUOChEpHI);

aKTUBHOE HEIpHSTHE NEUCTBUH, MPHUHOCSIIUX BpEA OKpYXKarolleld MPUPOIHON cpene, yMeHHUe
MPOTHO3UPOBATh HEOIATONPUATHBIE SKOJIOTMYECKHE TIOCIEICTBUS MPEIINPUHUMAEMBIX JCHCTBUN U
MIPEIOTBpAIIaTh UX;

HaJM4KUe PA3BUTOrO SKOJOTUUYECKOTO MBILIICHUS, SKOJIOTUYECKON KYIbTYpPbl, ONbITA ACSITEIbHOCTH
SKOJOTMYECKON  HaNpaBICHHOCTH, YMEHHSA  PYKOBOACTBOBATbCS MMM B  ITO3HABaTEIbHOM,
KOMMYHHKaTHBHOﬁ u COHH&HLHOﬁ MPAKTUKE, TOTOBHOCTU K YYaCTHUIO B HpaKTquCKOﬁ JACATCIIbHOCTHU
9KOJIOTMYECKO HATIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHPOBAaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HayKH M OOIIECTBEHHOM NMPaKTUKH, OCHOBAHHOTO Ha JMAJIOre KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHIO
CBOET'0 MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE SI3bIKOBOM M UUTATENIBCKON KyNbTYPhl KaK CPEJICTBA B3aUMOACHCTBUS MEXKIY
JIFOABMU U MO3HAHUA MUPaA,



MOHMMaHue crenu(Uuky OHOJIOTHH Kak HayK, OCO3HaHusA ¢ poid B (HOPMHUPOBAHUHU
palMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JAHUH IENOCTHOTO TPEJCTABICHHUS 00 OKPYXKAMOIEM MHUpPE
KaK O eJIMHCTBE MPUPOJIBI, YSIIOBEKA U OOIECTBA, B IOZHAHUY MTPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUN
npoOJieM COXPaHSHHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OWOJIOTMHU JUISI COBPEMECHHOW IMBWIIM3AIUK: O0CCIIeUeHHs] HOBOTO
VPOBHS PAa3BUTHS MEIUIIMHBI, CO3J[AaHHE TICPCIICKTUBHBIX OMOTEXHOJNIOTHH, CHOCOOHBIX peniaTh
pecypcHbie TPOOJIEMBl Pa3BUTHS YEIIOBEYECTBA, MOMCKA MyTEH BBIXOJA M3 INIOOATBHBIX YKOJOTHYECKHX
npoOjeM ¥ oOecleveHus] Tepexoia K YCTOWYMBOMY pa3BUTHIO, PAIlMOHATBHOMY HCIOJIb30BAHHIO
MIPUPOHBIX PECYPCOB U POPMUPOBAHHIO HOBBIX CTAHIAPTOB KHU3HMU;

3aMHTEPECOBAHHOCTh B TIOJNyYCHUH OHWOJIOTHYSCKUX 3HAHMK B IENAX TIOBBILICHUS OOILCH
KyJbTYpbI, €CTECTBCHHO-HAYYHOW TPaMOTHOCTH, KaK COCTABHOM 4YacTH (DYHKIIMOHAILHON TPaMOTHOCTH
oOygatonuxcs, GopMUPYyEeMOH TPH U3ydeHUH OMOJIOTH;

NOHMMaHKE CYIIHOCTU METOJIOB MO3HAHUS, UCTIOB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh TIOJy4aeMble 3HAHMs I aHaiu3a M OOBSICHEHUs SIBICHHH OKPYKAIOIIETO MHpa M
MPOUCXOJSMUX B HEM HM3MCHEHHI, yMEHHE JellaTh OOOCHOBAaHHBIC 3aKIIOYCHUS HA OCHOBE HAYYHBIX
(aKTOB ¥ UMEIOIIUXCS IAHHBIX C [ENBI0 TIOTYYEHHsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BaTh OMONOTHYECKUE 3HAHHS JJIsl PEICHHs MpoOieM B
pEaNbHBIX )KU3HEHHBIX CHTYAIHSIX;

OCO3HAHHE [ICHHOCTH HAyYHOW JEeSATEIbHOCTH, TOTOBHOCTh OCYIICCTBIATh MPOCKTHYIO H
UCCIICIOBATENILCKYIO ICSITEIbHOCTh HHAWBUIYaIbHO U B TPYIIIIC;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPBHIBHOMY 0Opa30BaHUIO U CaMOOOPA30BAHUIO, K aKTUBHOMY
MOJYYCHUIO HOBBIX 3HAHHI 10 OMOJIOTHH B COOTBETCTBUH C )KU3HEHHBIMH MTOTPEOHOCTSIMMU.

METANPEJIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yNbTaThl OCBOCHUS y4eOHOTO mpeamera «bronorus BKIIOYAlOT: 3HAYUMBbIC
Uit QOPMHPOBAHHUS MHPOBO33PEHHUS  OOYYAIOMIMXCH  MEKIUCHHUIDIMHAPHBIE  (MEXIPEIMETHEIE)
oOIlIeHayYHbIC TOHATHUS, OTPaKaIOIIMEe EeNOCTHOCTh HAYYHOH KapTHHBI MHpa W CIEHU(HUKY METOIOB
TIO3HAHUS, UCTIONB3YEMBIX B €CTECTBEHHBIX HaykKax (BEIECTBO, SHEPIHUs, SIBICHHE, MPOLECC, CUCTEMA,
Hay4HbIH (DaKT, MPUHLMI, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH, TEOpHs, HCCIEeJOBaHHE, HaOII0ICHHE,
U3MEpEHHe, OSKCIEPUMEHT U JpYIuX), YHHUBEpCaJbHble Yy4ueOHbIe JAeHCTBHS (TIO3HABATENbHBIE,
KOMMYHHKAaTUBHBIE, PETYJISITUBHBIE), oOecreunBaronye GopMupoBaHue GyHKIUOHATLHONW TPaMOTHOCTH
U COIHMAJIbHOM KOMIETEHIIMH OO0Y4YalolIMXCsl, CIIOCOOHOCTh OOYYaOIIMXCSl HMCHOJBh30BaTh OCBOCHHEIC
MEXIUCUUIUTMHAPHBIE, MHPOBO33PEHUYECKHE 3HAaHUS M YHHUBEpCalbHblEe y4yeOHbIe JCHUCTBHS B
II03HABATEJILHON U COLUAIbHON ITPaKTUKE.

MertanpeaMeTHble pe3yabTaThl OCBOSHHS MPOrPaMMBI CpellHEro oOmiero oOpa3oBaHHS JOJKHBI
OTpakaTh:

OBiiaeHHe YHUBepPCAJIbHBIMH Y4eOHbIMYU 03HABATEIbHBIMM AeiCTBUAMU:

1) 6azoBble JOrHYeCKUe AeHCTBHS:

CaMOCTOSITETIbHO (POPMYITMPOBATE U AKTYaIM3UPOBATh IPOOIIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IIPH OCBOCHWH 3HAHWH NPHUEMBI JIOTMYECKOIO MBIIUICHUS (aHauu3a, CHUHTE3a,
CpaBHEHHMS, KIacCUPUKAINHN, 0000IIEHUs), PACKPBIBATH CMBICII OMOJIOTUYECKUX TOHSATHH (BBIACISATH X
XapaKTepHbIE MPU3HAKH, YCTAHABINBATH CBSI3U C JPYTUMH MOHSATHIMN);

OTIpENIeNIATh LEeNU ACATEIILHOCTH, 3a/1aBasi mapaMeTpbl U KPUTEPUU UX JTOCTHXKEHHsI, COOTHOCHUTD
Pe3yIbTAThI IEATENLHOCTH C TOCTABICHHBIMHE EJISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHS JJIsl OOBSICHEHUST ()aKTOB U SIBJICHUH KUBOU MPUPO/IBI;

CTPOUTH JIOTUYECKHE PACCYXAEHUs (MHAYKTHBHBIC, NEIyKTUBHBIC, IO aHAJIOTHH), BBIBISTH
3aKOHOMEPHOCTH M TPOTUBOPEUMS B paccMaTpUBAEMbIX SBICHHUSX, (DOpMYIMpOBaTh BBIBOJABI U
3aKIIOYCHUS;

NPUMEHATh CXEMHO-MOJICJIbHBIE CpEICTBa ISl TPEICTAaBICHUS CYIIECTBEHHBIX CBS3eH W
OTHOLIEHHH B H3y4aeMbIX OHOJOIMYECKHX OOBEKTaX, a TakkKe MPOTHBOPEUHH pasHOro poja,
BBISIBIICHHBIX B PA3JINYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabareiBaTh IUIAH pPEHICHUS TPOOJIeMBbl ¢ Y4ETOM aHalM3a MMEIONIMXCS MAaTepUaNIbHBIX H
HEMaTepUaIbHBIX PECYPCOB;



BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTAaTOB LEIISIM, OLICHUBATh
PHCKU MOCNENCTBUH NESTEIbHOCTY;

KOODIMHHPOBAaTH ¥  BBIIONHATH paboOTy B  YCJIOBUSIX peajbHOTO, BUPTYaJbHOTO H
KOMOWHHPOBaHHOTO B3aMMOICHCTBUS;

pa3BUBATh KPeaTUBHOE MBILIUICHUE IIPU PEILICHUHU >KU3HEHHBIX IPOOIIEM.

2) 6a3oBble HcCIe10BATEe/IbLCKHE AeiiCTBHA:

BJIaJCTh HAaBBIKAMH Y4eOHO-MUCCIENOBATENbCKONH M TPOCKTHOW JESTEIbHOCTH, HAaBBIKAMH
pasperieHust pobieM, ClIoCOOHOCTHI0 U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUS
NPaKTUYECKUX 337a4, IPUMEHEHHUIO Pa3JINYHbIX METOJOB IIO3HAHMUS;

UCTIONIb30BaTh  pPa3jM4HbIC BUABl JACATENBHOCTH T[O TMOJYYEHHIO HOBOTO 3HAHHSA, €ro
MHTEpIpeTaiy, TPeoOpa30BaHUI0 U MPUMEHEHHUIO B YUeOHBIX CHUTYalUsX, B TOM YHCJE MPH CO3AaHUH
y4eOHBIX U COLMANIbHBIX IPOEKTOB;

¢opMHpOBaTh HAYYHBIH THIl MBIIUICHUS, BJIaJeTh HAyYHOW TEPMUHOJOTHEH, KIIOYEBBIMU
MOHSATHSAMU ¥ METOAAMHU;

CTaBUTh M (POPMYIHPOBATH COOCTBEHHBIE 3aJa4l B 00Pa30BaATEIbHON AEATEILHOCTH U )KU3HEHHBIX
CUTYyalusx;

BBISIBIISITh TIPUYMHHO-CIICICTBEHHBIC CBSI3U U aKTYaJIM3UPOBATh 3a/ady, BBIIBUTATH THUIOTE3y €€
pelIeHNs, HaXOOUTh apryMEHTHl IJISl JO0KA3aTelbCTBa CBOMX YTBEPKACHHUM, 3aJaBaTh NapaMeTpsl U
KPUTEPHUH PELICHUS;

aHAJTM3UPOBATh TIOJIYYCHHBIE B XOJI€ PEIICHHs 3a/laud pe3yJbTaThl, KPUTUYECKH OLIEHHBATH UX
JIOCTOBEPHOCTH, MPOTHO3MPOBATH H3MEHEHHE B HOBBIX YCIIOBHUSX;

JaBaTh OLIEHKY HOBBIM CUTYaLlMsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBIIATH LIEICHATNIPABICHHBI IOMCK TIepeHoca CpeicTB H  CHOCOOOB  JEHCTBUS B
po(heCCUOHATBHYIO CPELLY;

YMETh IEPEHOCUTH 3HAHUS B [T03HABATENBHYIO M IPAKTUYECKYIO 00IaCTH KU3HEACITEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00acTeil;

BBIJIBUTATh HOBBIC HJICH, TIpEJIaraTb OPUTHHAIbHBIC TOJXObI U PEIICHHS, CTAaBUTh MPOOJIEMBI U
3a71auM, JOMYCKAIONINE aJbTePHATUBHEIC PELICHNUSI.

3) pa6ora ¢ undopmanmeii:

OPUCHTUPOBATHCS B Pa3IMYHBIX UCTOYHMKAX HMH(POpMaWH (TeKcTe yuyeOHOro MmocoOus, Hay4HO-
TIOIYJISIPHOW JTUTEpaType, OMOIOTHUECKUX CIOBApsX M CHPABOYHHMKAX, KOMITLIOTEPHBIX 0a3ax JaHHbBIX, B
WHTtepHeTe), aHaIM3UpoOBaTh WH(GOPMALMIO PA3IMYHBIX BUAOB M (HOPM INPEACTABICHUS, KPUTHUECKH
OLIEHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUHBOCTD;

(bopMyIHpoBaTh 3aMPOCHl M IPUMEHSTH Pa3IMYHbIE METOABI IPH MOUCKE U 0TOOPE OMOJIOTUIECKON
uHpOpMaIuK, He0OXOAUMOM /TS BBITONIHEHHS y4eOHBIX 3aj1ay;

npuoOpeTaTb  ONBIT — WCHOJNB30BaHUS  MH()OPMAIMOHHO-KOMMYHHMKATUBHBIX  TEXHOJIOTHUH,
COBEpIIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIH30BAHUS PA3IMIHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITETIbHO BBIOMpATh ONTHMAIBHYI0 QOpMY TpejacTaBiieHus Ouojormyeckoil madopMamu
(cxeMbl, Tpad UKy, TUarpaMMBbl, TAOJIHIIEI, PUCYHKHU U IPYTOE);

UCIIOJIb30BaTh HAYYHBIN S3BIK B Ka4eCTBE Cpe/ICTBA MpU padote ¢ OMomormyeckoil HHpopMaIuei:
MPUMEHSATh XUMUYECKHE, (PU3MUYCCKUE U MAaTEMaTHYCCKUE 3HAKKH M CHUMBOJIBI, (pOpMyIibl, ab0OpeBUaTypy,
HOMEHKJIaTypY, UCIO0JIb30BaTh U NPe0Opa30BbIBATh 3HAKOBO-CHMBOJIMUECKUE CPEACTBA HAIIISAHOCTH;

BJIaJeTh HAaBbIKAMM PACIIO3HABaHUsI M 3alIMTHl MH(pOpPMauuu, WHHOPMALMOHHONW 0E€3011acHOCTH
JMYHOCTH.

OBJiiaieHHe YHMBEPCAIBHBIMH KOMMYHUKATUBHBIMH J1IeICTBHSIMU:

1) odmenne:

OCYIIIECTBIISITH KOMMYHUKAIIMA BO BceX cdepax KHM3HHM, aKTHBHO y4acTBOBATh B JIUAJIOTE WIIH
JUCKYCCHH TIO CYIIECTBY OOCYyXJaeMoi TeMbl (YMEHHE 3a/laBaTh BOIMPOCHI, BBHICKA3bIBATH CYXKICHUS
OTHOCUTENBHO BBIMIOJHEHUS MpeiaraeMoi 3aauy, yYUThIBaTb HHTEPECHI U COTJIACOBAHHOCTH MO3MLIUI
JPYTUX YYaCTHUKOB JMAI0OTa WU IUCKYCCHH);

pacrio3HaBath HeBepOaJbHBIE CpEJICTBA OOIICHWS, MOHWMATh 3HAYEHHE CONMWAILHBIX 3HAKOB,
NPEANOCHUIOK BO3HMKHOBEHHUSI KOH(QUIMKTHBIX CHUTyalui, yMeTb CMAr4aTb KOH(IIMKTBI ¥ BECTH
NIEPEroBOPEI;



BJIQJIETh Pa3IMYHBIMU CIIOCOOAMH OOIIEHWS W B3aMMOJEHCTBHA, MOHUMATh HAMEPEHHS IPYTHX
JIOJIeH, MPOSBIIATH YBAKUTEIHLHOE OTHOIIIEHHE K COOECETHUKY U B KOPPEKTHOH (opMme popmynrpoBaTh
CBOM BO3pa)KEHUS;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMECTHAasl 1eSITeJIbHOCTD:

MMOHUMATh W UCIOJIF30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ HHIUBUAYAIbHON PaOOTHI IPH PEIICHUH
Ouosornveckoi  MpoONeMbl, OOOCHOBBIBATH HEOOXOIWMOCTb MPHUMEHEHHUS TPYMNIOBBIX  (OpM
B3aMMOICHCTBUS TIPY pelIeHny yueOHOH 3a1aum;

BBIOMpAaTh TEMATHKy W METOABl COBMECTHBIX [IEHCTBHHM C Yy4€TOM OOMHMX WHTEPECOB U
BO3MOKHOCTEH Ka)/10T0 YJIeHa KOJIJIEKTUBA;

MIPUHMIMATH 1IEJTH COBMECTHOM €ATEIbHOCTH, OPTaHU30BbIBaTh U KOOPAUHUPOBATH AEUCTBUSA MO €&
JOCTH)KEHHIO: COCTaBJIATh IUIAH JCUCTBHUM, paclpeiesiarh poid C y4ETOM MHEHUN YYaCTHHKOB,
00CyXaTh pe3ybTaThl COBMECTHOH paboThI;

OLICHMBATh KaueCTBO CBOETO BKJIaJa W KaXKAOTO YYaCTHHKA KOMaHAbI B OOMIMH pe3ynbTaT 1O
pa3pabOTaHHBIM KPHUTEPHSIM;

npeajaraTb HOBBIE MPOEKThl, OLEHHUBATh MAECH C TO3ULUM HOBU3HBI, OPUTHMHAIBHOCTH,
MPaKTUYECKON 3HAUMMOCTH;

OCYILIECTBISITh MO3UTHBHOE CTPATETMYECKOE IOBEICHUE B PA3IMYHBIX CHUTYalUsX, MPOSBIATH
TBOPYECTBO ¥ BOOOpaKeHUE, OBITh HMHUIIMATHBHBIM.

OBnajeHue YHUBEPCAIBHBIMHU PeryJIATUBHBIMH JeHCTBUAMM:

1) camoopraHu3anus:

WCTIONB30BaTh OWOJIOTHYECKIE 3HAHWS JIJIS BHISIBICHUS MPOOJIEM W WX PENICHHS B KM3HEHHBIX U
y4eOHBIX CUTYallHAX;

BHIOMpaTh Ha OCHOBE OMOJIOTHUECKMX 3HAHHWH NENEeBbIE M CMBICIOBBIE YCTAaHOBKH B CBOMX
JEUCTBHUAX M TMOCTYNKaX II0 OTHOIICHHIO K >KHUBOW MPUPOAE, CBOEMY 3J0POBBIO U 300POBBIO
OKPY’KaOIIHX;

CaMOCTOSITETIbHO OCYIIECTBIIATH MMO3HABATENBHYIO ACATCIBHOCTD, BBISIBIATH MIPOOJIEMBI, CTABUTH U
(bopmynupoBaTh COOCTBEHHBIE 3a/1a4i B 00pa30BaTEIbHOM JESITEIBHOCTH U )KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITETTFHO COCTaBIISITh IUIAH pEmIeHUS NpoOJIeMbl ¢ y4ETOM HMEIONINXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M IPEANOYTCHH;

JIaBaTh OLIEHKY HOBBIM CUTYAIIHSIM;

pacimpsTh paMKH Y4e0HOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHUH;

JIeIaTh 0CO3HAHHBIN BBIOOP, apTYMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTH (POPMHUPOBAHHIO U MPOSIBIIEHUIO IIMPOKON SPYAUILIMU B PA3HBIX 00JIACTAX 3HAHMIA,
MTOCTOSTHHO TIOBHIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbB.

2) CAMOKOHTPOJIb:

JlaBaTh OILIGHKY HOBBIM CHUTYalllsIM, BHOCUTh KOPPEKTHBBI B JI€ATENBHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HABBIKAMM I[1O3HABATEILHOW pPEQUIEKCHMM KaK OCO3HAHMS COBEPIIACMBIX JCHCTBHIA W
MBICIIUTENILHBIX TIPOIECCOB, MX PE3YJNbTATOB M OCHOBaHWH, WCIONB30BaTh NMPHEMBI pedIIeKCHUH s
OIIEHKH CHUTYaIliH, BHIOOPA BEPHOTO PEIICHHS,

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 10 UX CHUKEHUIO;

MPUHAMATh MOTHUBBI U apTYMEHTHI APYTUX MIPH aHAIN3€E PE3YIbTATOB AEATEIHHOCTH;

3) npuHsTHE Ce0N U IPYTHX:

NPUHUMATE ce0sl, TOHUMasl CBOM HEJJOCTATKH U JOCTOMHCTBA,;

MPUHAMATH MOTHUBBI U apTYMEHTHI APYTUX MIPH aHAIN3E PE3YIIbTATOB JAE€ATEIHHOCTH;

MpU3HABATh CBOE MPABO M MPaBO JIPYTHX Ha OIMINOKH;

pasBUBATh CIIOCOOHOCTH TOHUMATh MU C TMO3UIMHU APYTOT0 YeJIOBEKa.

HPEJMETHBIE PE3YJIBTATDI

IIpenmeTHsle pe3ynbTaThl ocBoeHus mnporpammbel COO mo Ouomormn Ha 0a30BOM YpOBHE
BKJIIOYAIOT crienuduyeckue i yueOHoro npeamera «buonorus» HaydHble 3HAHUS, YMEHHUS U CIIOCOOBI
JNEHCTBUI TI0 OCBOGHWIO, HMHTEPIpPETAMM W MpeoOpa3oBaHHI0 3HAHWH, BUJBI JEATENFHOCTH TI0



MOJTyYEeHUIO HOBOTO 3HAHWA M TPUMEHEHHIO 3HAHWH B Pa3NMYHBIX YYEOHBIX CHUTYallUsiX, a TaKkKe B
pEeaNbHBIX KU3HEHHBIX CHUTYallMsX, CBSI3aHHBIX C Omoiorued. B mporpamme mpeaMeTHbIE pe3ysIbTaThl
NpeACTaBICHBI TI0 roJiaM 00y4YeHusI.

[IpeameTrHble pe3ynbTaThl OCcBOeHUs ydeOHoro mpeamera «buonmorusi» ¢ 10 knacce NOMKHEBI
OTpaXkaTh:

c(hopMHUPOBaHHOCTh 3HAHWA O MECTE€ W PO OHOJOTMM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUpPOBAHMUHN COBPEMEHHON €CTECTBEHHO-HAyYHOH KapTHHBI MHpa U HAyYHOTO
MHUPOBO33PEHHSI, O BKJIAJe POCCHICKHUX H 3apyOEKHBIX YyUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH,
(yHKIIMOHAIBHOM TPaMOTHOCTH YeJIOBEKa JIJIsl pEIIeHNUs )KU3HEHHBIX 3a71ad;

YMCHHE PAaCKpbIBaTh COJACPKAHWE OWOJOTUYCCKMX TEPMUHOB W TIOHSATHHA: JKHU3HB, KIIETKA,
opranu3M, merabonu3Mm (oOMEH BEIIECTB M MpPEeBpalleHWe 3HEPrHH), TOMeocTa3 (caMoperyisius),
YpOBHEBAsI OpPTaHHU3ANNSA JKUBBIX CHCTEM, CaMOBOCIPOHM3BEICHHE (PETPOIYKIHsI), HACIEICTBEHHOCTD,
W3MEHYUBOCTH, POCT U Pa3BUTHE;

YMEHHUE u3JaraTh OMOJOrHYecKue TEOprH (KIETOUHAs!, XpOMOCOMHAs, MyTallHOHHAS, IEHTPaJIbHAS
JIoTMa MOJIEKYJIsIpHOW Omonorum), 3akoHbl (I'. Mennens, T. Moprana, H. 1. BaBusnosa) u yuenus (o
[EHTpaX MHOTOOOpa3wsi W TPOUCXOXKIEHUS KyInbTypHBIX pacteHwid H. M. BaswmioBa), ompenensts
TPaHUIBI UX MPUMEHUMOCTH K )KMBBIM CHCTEMAaM;

YMEHHE BJIAJIETh METOJIAMH HAYyYHOTO TO3HAHWSA B OMOJOTHH: HAONIOJEHHWE M ONHCAHUE YKUBBIX
CHUCTEM, TIPOIECCOB U SBICHHI, OpPraHM3alus ¥ TPOBEIECHHE OHOJOTHYECKOTO OSKCIIEPHMEHTa,
BBIJIBIDKCHUE THIIOTE3bl, BBIABJICHUE 3aBHCHMOCTH MEXIY HCCIEIyeMBIMH BEIMYHMHAMH, OOBSICHEHUE
MOJYYEeHHBIX PE3yJbTaTOB, MCIOIb30BAHHBIX HAYYHBIX MOHSATHHA, TEOPHH M 3aKOHOB, YMEHHE JENaTh
BBIBOJIBI HA OCHOBAHHH TOJYYEHHBIX PE3yTbTATOB;

YMEHHUE BBIJICJISATh CYIIECTBEHHBIE MPU3HAKK BHPYCOB, KIETOK TIPOKAPHOT W DYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OpPraHW3MOB, OCOOCHHOCTH IPOIECCOB: OOMEHa BEUIECTB U
MPEeBpaIIeHAs DSHEPTUM B KJIETKe, (OTOCHHTE3a, IUIACTHYECKOTO U DHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHT032, ME103a, OTUIOA0TBOPEHUS, PAa3MHOKEHUS, HHANBUIYAILHOTO PAa3BUTHSI OPTaHU3Ma
(oHTOTEHE3);

YMEHHUE TPUMEHSTh TOTy4YCHHBIC 3HAHUS [T OOBSICHEHUS! OMOJIOTHYECKUX MTPOIIECCOB H SBICHUH,
JUTSL TIPUHATHS MPAKTUYECKUX PEIICHWH B MOBCEIHEBHOW JKHM3HH C IENBI0 o0ecriedeHns 0e301MacHOCTH
CBOETO 3JI0OPOBbS M 3/0POBbS OKPYXKAIOUIMX JIOJEH, COOMIOAEHUs HOPM TpPaMOTHOTO IOBEJCHHS B
OKpYy’Kalolllel MpUPOAHOW cpele, TOHUMAaHWE HEOOXOJUMOCTH HCIHOJIb30BaHUS  JOCTHXKCHUHN
COBPEMEHHOW OMOJIOTHH U OMOTEXHOJIOTHH [T PAIIMOHAILHOTO ITPHPOIOTIONH30BAHNUS;

YMEHHE pellaTh JJIEMEHTapHbIe TeHETUYECKHEe 33Jad4d Ha MOHO- U JIMTHOPHIIHOE CKPEIINBaHUE,
CIICTIJICHHOE HacJeJOBaHUE, COCTABIATH CXEMbl MOHOTHOPUIHOTO CKPEUIMBAHUS JUIS TpPEICKa3aHUs
HACJIeJIOBaHUS TIPU3HAKOB y OPraHU3MOB;

YMEHHE BBITIONHATH JIA0OPATOPHEIE M MpaKTU4YecKre paboThl, COOM0aTh MpaBmiIa Mpu padoTe ¢
y4eOHBIM U JIa00paTOPHBIM 000PYAOBAHHEM;

YMEHUE KPHUTUYECKH OICHHBATh W HWHTEPIPETUPOBATh HH(OpMAINIO  OHOIOTMYECKOTO
COJIepKaHUsl, BKIIIOYAIONIYIO TICEBAOHAYYHbIE 3HAHHS W3 PA3IMYHBIX MCTOYHUKOB (CPEICTBA MAacCOBOM
WHQOPMAIUK, HAYYHO-TIOMYJISPHbIE MaTepHalibl), STHUYECKUE ACIEKThl COBPEMEHHBIX HCCIICJOBAHUH B
OHOJIOTHH, MEIUIIMHE, OMOTEXHOIOTHH;

YMEHHE CO3]1aBaTh COOCTBEHHBIE NMMCHhMEHHBIE W YCTHBIE COOOIIEHUS, 0000MIass ONOIOTHIECKYIO
WH(POPMAITUIO 3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HUCIIONIE30BATh MIOHSATHIHBIN armapar OHOJIOTHH.

[IpenMeTHBIE pe3ysbTaThl OCBOCHHUS ydeOHOro mnpeamera «buosorus» 6 11 Kaacce IOIKHBI
OTpaXkaTh:

c(hOpMUPOBAaHHOCTh 3HAHUW O MECTE€ W pOJU OHOJOTMM B CHCTEME HAyJYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI MHPa U HAYYHOTO
MHUPOBO33PEHHS, O BKJAZE POCCHHCKHX W 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH,
(YHKIIMOHAIBHOM TPaMOTHOCTH YEIIOBEKA JIJISl PEIICHHUS )KH3HEHHBIX 33]1a4;

YMEHHE PAaCKpbIBaTh COJCpKAHHE OWOJIOTMYECKMX TEPMHHOB M TOHATHI: BUJ, MOIMYJISALKA,
TeHO(OH/I, SBOIIONMS, JBIKYIIUE CHIBI ((aKTOPBI) 3BOJIIOLUH, MPHCIOCOOIEHHOCTh OPTaHU3MOB,
BUI000pa30BaHue, SKOIOTHIECKUE PaKTOPbI, SKOCUCTEMa, IPOLYLIEHThI, KOHCYMEHTHI, PEIyLEHTHI, LIeTH
MUTaHUs, YKOJIOTHYecKas nupamMuaa, OnoreoueHos, ouocdepa;

YMEHHUE u3JaraTh OMOJIOTHYECKUE Teopuu (IBoOIOIMOHHAs Teopus Y. JlapBuHA, CHHTETHUYECKAs
TEOPHs DBOJIOIHHK), 3aKOHBI M 3aKOHOMEPHOCTH (3apojsimeBoro cxoactBa K. M. bapa, depenoBanms



TJIaBHBIX HampasiieHud U myteit spomonnu A. H. CeBeprioBa, yuenus o 6mocepe B. 1. Bepranckoro),
OTIPEJICNIATH TPAHUIIBI UX TPUMEHHMOCTH K KUBBIM CHCTEMaM;

yYMEHHE BJaJIeTh METOJAMU HAYYHOTO MO3HAHUS B OMOJIOTMHU: HAONIOACHUE M OIMMCAHUE >KUBBIX
CHCTEM, NpOLECCOB M SBICHUH, OpraHu3alusi W TPOBEACHUE OHOJOTMYECKOr0 3JKCIIEPUMEHTA,
BBIJIBI)KCHUE THITOTE3bl, BBIABICHUE 3aBHCHMOCTH MEXIY HUCCIEIyeMbIMH BEIMYHMHAMH, OOBSCHEHUE
MOJYYEHHBIX PE3yJbTaTOB, MCIOIH30BAHHBIX HAYYHBIX MOHSATHHA, TEOPHH M 3aKOHOB, YMEHHE JIENATh
BBIBOJIbl HA OCHOBAHUH TIOJTyYCHHBIX PE3yJIbTaTOB;

YMEHUE BBIJICNIATh CYNICCTBEHHBIC MPU3HAKH CTPOCHUS OHOJOTMYECKUX OOBEKTOB: BHJIOB,
TOMYJISIIIAN, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYICHTOB, OHWOTEONEHO30B W JKOCHCTEM, OCOOCHHOCTHU
MPOLIECCOB:  HACIEACTBEHHOW  M3MEHYMBOCTH,  €CTECTBEHHOTO  OTOOpa,  BHA000pa3oBaHM,
MPUCTIOCOOIEHHOCTH OPraHU3MOB, JIEHCTBUSI JKOJIOTMYECKHX (PAaKTOpOB Ha OpraHM3MBI, MepeHoca
BCIIECTB W IIOTOKA DHEPTrUM B HDKOCHCTEMAaX, AHTPOIOTCHHBIX HM3MECHEHWH B DKOCHUCTEMaX CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB M OMOT€OXMMHUYECKUX LIUKIIOB B OHocdepe;

yMEHHE NPUMEHSTh MOJTYyYSHHBIC 3HAHUS JIIsl O0BSICHEHUS] OMOJIOTUYECKHX TPOLIECCOB U SIBICHUIA,
JUTS. TIPUHATHUS MPAKTUYECKUX PEIICHUI B MOBCEHEBHOM JKU3HU C IIeTbI0 oOecredeHus: 6e30MacHOCTH
CBOETO 3JIOPOBBS H 3JI0POBbS OKPYXKAIOMIMX JFOJCH, COONIOJCHUS HOPM TPaMOTHOTO IOBEJCHHS B
OKpy)Xarollled TMPUPOAHOH cpele, IOHUMAHHUE HEOOXOAMMOCTH HCIOJBb30BaHHMS  JOCTHKCHUN
COBPEMEHHOW OMOJIOTHH JIJIsl PAIIMOHATBHOTO PUPOIONIONHL30BAHNS;

YMEHHUE pemarh dJIeMEHTapHbIe OMOJIOrMYECKHE 3a/1a4d, COCTABIAThL CXEMbI IEPEHOCA BEUIECTB U
SHEPTUM B 3KOcHcTeMax (LEMH MUTaHUs);

YMEHHUE BBITIOIHATH JTA00OPAaTOPHBIE W MPAaKTUYeCKUue paboThl, coOM0aaTh MpaBmwia MpHu padoTe ¢
y49eOHBIM U TA00PATOPHBIM 000PYIOBaHUEM;

YMEHHE KPHUTHUYECKH OLEHHBATh W HHTEPIPETUPOBATh HH(OPMANHIO OHOIOTHYECKOTO
COJACPpIKaHUA, BKIIOYAIONIYIO IICCBAOHAYYHBIC 3HAHUA M3 PA3JIMYHBIX MCTOYHHKOB (CpC,HCTBa MacCcoOBOM
WHQOPMAIUK, HAyYHO-TIOMYJIAPHBIC MAaTepHaibl), paccMaTpUBATh TJIOOATBHBIC 3KOJIOTHYECKHUE
npo0JIeMbl COBPEMEHHOCTH, (POPMHPOBATH MO OTHONICHUIO K HUIM COOCTBEHHYIO MO3UIIUIO;

YMEHHE CO3]1aBaTh COOCTBEHHbBIC NMMChbMEHHBIC W YCTHBIC COOOIIEHMsI, 0000I1ass ONOIOTHIECKYIO
I/IHq)OpMaHI/IIO N3 HCCKOJIbKUX UCTOYHUKOB, I'PaMOTHO HUCII0JIb30BaTh MMOHATHHHBIN arrmapar OMOJIOTHH.



TEMATHUYECKOE IIVIAHUPOBAHUE

10 KJIACC
KosunuyecTBO 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHMe pa3aesioB U TeM K n (uudposbie)
n/n MPOrpaMMBsbl Bcero Oﬁﬂ TPOJIBHBIE pﬁaKaneCKne o0pa3oBaTeJibHbIE
padoThI padoThI pecypes
bubmuoreka LIOK
1 buonorus kax Hayka 2 0 0.5 https://m.edsoo.ru/7f41c292
bu6nunoreka IJOK
2 JKuBbIe CUCTEMBI M UX OpraHU3aIlHs 1 0 0 https://m.edso0.ru/7f41c292
. bu6nunoreka IJOK
3 XUMUYECKHIA COCTAB U CTPOCHUE KIICTKH 8 0 1 https://m.eds00.ru/7f41c292
bubmuorexa LIOK
4 JKusHenessTenbHOCTD KIETKA 6 0 0 https://m.eds00.ru/7f41c292
5 Pa3mHoxeHne U MHAUBUAYaAIbHOE pa3BUTHE 5 0 1 Bu6mmoreka [TOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrseHHOCTE M N3MEHUYUBOCTD 8 0 15 bubmuorexa LIOK
OpraHu3MOB ' https://m.edso0.ru/7f41¢c292
vi Cenekuus opranu3mMoB. OCHOBBI 3 0 0 Bbu6nuoreka IJOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
bubmoteka [IOK
8 Pesepsroe Bpems 1 0 0 https://m.edsoo0.ru/7f41¢c292
OBIIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 34 0 4


https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292

11 KJIACC

KoanuecTBO YyacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne n/m IporpaMMeI Beero Ko(;npom;nme H%aKaneCKne 0BpazoBaTEIBHBIE
padoThI padoThI pecypeni
1 DBOJIIOIMOHHAS OUOJIOTHS 9 0 1 EES:'I;I/?;Z%L%%IS/Y f41cc74
2 BozHukHOBEHME 1 pa3BUTHE KU3HU HA 9 0 05 Bubmmoreka [TOK
3emie ' https://m.edsoo.ru/7f41cc74
bubmoteka [IOK
3 Opranu3sMbl 1 OKpY’Karolas cpeja 5 0 1 https://m.edscl)lo.ru/7f4lcc74
4 Coo0I111ecTBa ¥ 3KOJIOTHUECKUE CHCTEMBI 9 0 0 E{;Sg_?;;;i%igﬂljﬂ fA1cc74
bubnunoreka IJOK
> Peseparoe Bpems 2 0 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

¢ buonorusa, 10 knacc/ MaceuHuk B.B., KameHckuii A.A., Pybuos A.M. u apyrue /Mog pea. NacevHurKa
B.B., AKumoHepHoe obuiectBo «M3gatenbcTBo «MpocBeleHme»
* buonorusa, 11 knacc/ MaceuHuk B.B., KameHckuii A.A., Pybuos A.M. u gpyrue /Mog pea. NacedHurKa
B.B., AKunoHepHoe obwectso «M3patenbcTBo «MpocselyeHme»

METOANYECKUE MATEPHUAJIbI U1l YYUTEJISA

1 ®EJAEPAJIBHAS PABOYAS ITPOI'PAMMA CPEJJHEI'O OBIIEI'O OEPA30OBAHUM A
BUOJIOI'M S (6a30Bb1it ypoBeHs) (s 10—11 kmaccoB oOpa3oBaTenbHBIX oprann3anuii) Mocksa 2023

2 [Maceunuk, B. B. buonorus : O6mas 6uonorus. 10—11 kiaccel : MeTOHUYECKOE TOCOOHE K YISOHHUKY
A. A. Kamenckoro, E. A. Kpukcynosa, B. B. [laceunuka «buomnorus.

3,006mras 6uonorus. 10—11 knaccel. ba3oserit yposenby / B. B. Ilaceunuk, I'. I'. IlIBerioB. — M. :

Apoda

MU DPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH UHTEPHET
1 https://resh.edu.ru/

2.https://uchi.ru/

3.bubnmorexa LIOK https://m.edsoo.ru







