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HHOACHUMTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMMmbl MO OMOJOTUU TEOPETUUYECKYIO OCHOBY IS OMPEICICHHs MOAXOJ0B K (DOPMHUPOBAHUIO COJEPIKAHUS
yuebHoro npenmera «buonorus» coctaBuiu: koHrenTyanbHble nojoxkenuss PI'OC COO o B3anM000yCIOBISHHOCTH IIEJICH, COepKaHuUs,
pe3yapTaToB 00y4eHHs U TPeOOBaHUMN K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, MOJIOKEHUS 00 00IITUX 1ENsIX U MPUHIIUIIAX, XapaKTePU3YIOLTUX
COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeaHero o0Iero oopazoBanus B Poccuiickoit denepaiuu, a TakxKe MOJI0KEHUS O crielupuke OUoIoruH,
e€ 3HaYeHHUU B MIO3HAHUH >KUBOW MPUPOIBI M 0OOECIICUEHUH CYIIECTBOBAHMSI YeTIoBeuecKoro obmiectBa. CorliacHO Ha3BaHHBIM TOJIOKEHUSIM,
OTpeieNIeHbl OCHOBHBIE (DYHKITHH IMPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpA.

[IporpamMma 1o OuoIOTHU aéT MPEICTABICHUE O IENAX, 00 OO0IIeil cTpaTeruu OOydeHUs, BOCIIUTAHHS U PA3BUTHS OOYyYarOIUXCs
cpenctBamu yueOHOro mpenmera «buonorusy, omnpenenser o0s3aTenbHOE MPEIMETHOE COAEPKAHHUE, €r0 CTPYKTYPY, paclpeneieHue 1o
paznenaM W TeMaM, PEKOMEHIYEeMYIO0 TOCJIEeNOBAaTeIbHOCTh H3Y4YEHHUs Y4YeOHOro wmarepuana ¢ Y4YETOM MEXNPEAMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHKK 00pa30BaTeILHOTO MPOIIECCa, BO3PACTHBIX 0COOEHHOCTEN 00yYaroIIXCsl.

B mporpamme 1o OHONOTHM TakXe YYUTBIBAIOTCS TPEOOBaHUS K INIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM M TPEIMETHBIM
pesyabraram oOyueHus: B (POPMUPOBAHUU OCHOBHBIX BUOB yU4eOHO-TI03HABATEIHHON AEATEIbHOCTH/yUeOHBIX IEUCTBUN 00y4aroUIuXcs 1Mo
OCBOEGHUIO COZEPKAHUA OMOIOrHYECKOro 00pa3oBaHusl.

B nmporpamme mo Ouonoruu (10—11 xmaccel, 6a30BbIi YPOBEHb) pealn30BaH MPUHIIMI MPEEMCTBEHHOCTH B MU3YYCHUU OHOJIOTHH,
Onmaromapsi ueMy B HEUW MPOCMATPUBAETCS HANPABICHHOCTh HAa Pa3BUTHE 3HAHUM, CBSA3aHHBIX ¢ ()OPMHUPOBAHHEM €CTECTBEHHO-HAYYHOTO
MUPOBO33PEHMUSI, IEHHOCTHBIX OPUEHTALUN THYHOCTH, SKOJIOTUYECKOTO MBILUICHHUS, IPEICTaBICHH 0 370pOBOM 00pase )KU3HU U OepPEeKHBIM
OTHOIIICHHEM K OKpY>Karolei mpupoiHoii cpene. [loatomy Hapsiay ¢ u3yueHueM oOIieOnoNIornueckux TeOpuid, a TaKKe 3HAaHUM 0 CTPOECHUU

JKUBBIX CHUCTCM PA3HOIo paHra M CymHOCTH OCHOBHBIX MPOTCKAIOMIMX B HUX IMPOLECCCOB B IMPOTrpaMMe I10 OnoJIoruu YACJICHO BHUMAHUC
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WCTIONIB30BAHUIO TIOJIYYCHHBIX 3HAHWH B TOBCEAHEBHON >KM3HHM JJIS PEIICHUS TPUKIAAHBIX 33734, B TOM YHCIE: TPOQUIAKTUKH
HACJIEZICTBEHHBIX 3a00JICBaHUI YEIOBEKa, MEIHKO-TCHETHUYECKOTO KOHCYIBTHPOBAaHUS, OOOCHOBAHMSA HKOJOTMYECKU IIEIeCO00pPa3HOTOo
MOBEJICHUS] B OKPY’KAIOIIeH NMPUPOAHON Cpejle, aHAIW3a BIMSHHUSA XO3SHCTBEHHOHN IESITENbHOCTH YEIOBEKa HA COCTOSIHHE TMPUPOAHBIX H
UCKYCCTBEHHBIX SKOCHUCTEM. YCHIICHHE BHUMAHUS K MPUKIAIHOW HAMpaBICHHOCTH yudeOHOro mnpeamera «buonorus» mpoauKkToBaHO
HEOOXOAMMOCTBIO 00ECTICUEHUS YCIOBUH /ISl PEeUICHUS OHOW M3 aKTyaJbHBIX 33/1ad IIKOJIBHOTO OMOJOTHYECKOTo 00pa3oBaHusl, KOTOPAs
npesnonaraet GopMupoBaHue y 00yqaroIIMXCsl CHIOCOOHOCTH aJaNTUPOBATHCS K M3BMEHEHUSIM IMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO
MHUpa.

buosnorus Ha ypoBHE cpemHEero o0Iero oopa3oBaHus 3aHUMaeT BaxxHOoe MecTo. OHa obecrieunBaeT PopMUpPOBAHUE Y 00YyJAIOLITUXCS
MPEICTAaBICHUI O HAyYHOM KapTUHE MHpa, paciuupsieT u 00001IIaeT 3HaHUA O KUBOM MPUPOJIE, €€ OTIUIYUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpTraHM3alWU U IBOJIOIHMH, CO3MAET YCIOBHS IUISl: TIO3HAHUS 3aKOHOB XHBOW MPHUPOJBI, (OPMUPOBAHHS (PYHKIIMOHATHFHONW TPAaMOTHOCTH,
HaBBIKOB 3/10pOBOT0O U 0€301acHOro 0opasa KHU3HH, IKOJIOTHUECKOTO MBIIUIEHUS, [IEHHOCTHOT'O OTHOLIEHHUS K dKUBOW MIPUPOE U YETIOBEKY.

Bonbmioe 3HaueHne OMOOTHS UMEET TaKKe ISl PEIICHUsS] BOCIIMTATEIBHBIX U PAa3BUBAIOIIMX 33]1ad CPEIHEro 001mero oopa3oBaHus,
conuanu3anuu odyqaroniuxcs. 3ydenue 6uonoruu odecrneunBaeT yCaoBus 1t OPMUPOBAHUS UHTEIICKTYaTIbHBIX, KOMMYHUKAIIMOHHBIX
1 TH(OPMAITMOHHBIX HABBIKOB, 3CTETHUECKOM KYJIBTYPBI, CHOCOOCTBYET HHTETPAIIMH OMOJIOTHIESCKUX 3HAHUH C TIPEICTABICHUSIMH U3 JPYTHX
y4eOHBIX MPEIMETOB, B YaCTHOCTH, (U3MKH, XMMHU U Teorpaduu. Ha3zBaHHBIC TOJOXKEHHS O TMpeNHA3HAUYCHUH Y4eOHOTO MpeaMmeTa
«buonorus» cocraBuIM OCHOBY JUIsI OMPEAETCHHS IMOIXOJ0B K OTOOPY M CTPYKTYPHPOBAHHIO €r0 CONIEp)KaHUs, MPEICTAaBICHHOTO B
MpOrpaMme 1o OHOIOTHH.

OT160p conepxanus yuedHoro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH € MO3ULUNA KyIbTypOCOOOpa3HOro MOAX0Aa, B
COOTBETCTBUU C KOTOPHIM OOyYaroImuecs IODKHBI OCBOWTH 3HAHWA W yMEHHWS, 3HAYUMbIe i (HOpPMUPOBAaHUS OOIIEH KyJIbTYpHI,
OTIpeNieNsIIoIIMEe aJIeKBaTHOE IOBEACHHUE YEeJIOBEKa B OKpPY)KaIoLIEH MpUPOJHON cpene, BOCTpeOOBaHHBIE B IOBCEIHEBHOM >KU3HU U

MpakTHYeCcKon AesteabHocTH. Oco00e MecTo B 3TOM CHCTEME 3HAHWH 3aHMMAIOT AJIEMEHTHI COACpPKAHUS, KOTOPBIE CIYyKAaT OCHOBOM IS
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(dbopMUpOBaHHs TPEACTABICHUH O COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTUHE MHUpPAa W IICHHOCTHBIX OPHUEHTAIMAX JHUYHOCTH,
CIIOCOOCTBYIOIIMX TYMaHU3AIUHA OUOJIOTHUYECKOTO 00pa30BaHusI.

CTpyKTYypHUpOBaHHE COACPKAHUS YUSOHOr0 MaTeprasa B MporpaMMe o OMOJIOTHH OCYIIECTBICHO ¢ YYETOM MPUOPUTETHOTO 3HAUCHUS
3HaHUH 00 OTJIMYUTEIBHBIX 0COOCHHOCTSIX )KUBOM PUPOJIBI, O €€ YPOBHEBOM OpPraHU3aIMK 1 SBOJIIOIMH. B COOTBETCTBUY C 3THUM B CTPYKTYPE
y4eOHOro npeaMera « bromorusy BbIIEICHBI CICIYIOIINE CONEPIKaTeIbHbIC JIMHUU: «bHoorus Kak Hayka. MeToIbl HayYHOTO MO3HAHHMSIY,
«Kietka kak Omosormueckas cucrema», «OpraHu3M Kak OWoyormyeckas cucrema», «CHcTeMa U MHOTooOpa3ue OpraHHYeCKOTO MHPay,
«OBOJTIOIHS JKUBOU MPUPOJIBD», « IKOCUCTEMBI U IPUCYIITUEC UM 3aKOHOMEPHOCTH.

enp w3yuenust ydeOHOro mpemmera «buosorus» Ha 0a30BOM ypOBHE — OBJQJCHHE OOYyYaIOIUMUCS 3HAHUSMHU O CTPYKTYpHO-
(YHKIIMOHAJILHOM OpraHM3alliM JKUBBIX CHCTEM PAa3HOTO paHra W MPUOOPETEHHE YMEHWH HCIIOIb30BaTh 3TH 3HAHMS JJI TPAMOTHBIX
JCHCTBHI B OTHOIICHUH OOBEKTOB KHUBOW MPUPOIBI M PEIICHUS PA3IUYHbIX KHU3HCHHBIX ITPOOJIEM.

JlocTrkeHue 1eNi u3ydeHus yueOHoro npeamera «buonorus» Ha 6a30BOM YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIICAYIONINX 3a/a4:

OCBOCHHE 00YyJarOIIUMHUCS CHCTEMbI 3HAHUN O OMOJIOMYECKUX TEOPHUSAX, YUCHHUAX, 3aKOHAX, 3aKOHOMEPHOCTSX, THITOTE3aX, IpaBujax,
CITy>KallliX OCHOBOH [Tt ()OPMHUPOBAHHS TIPEACTABICHHI O €CTECTBEHHO-HAYYHON KapTHHE MUPA, O METOJIaX HAyYHOTO IMO3HAHUS, CTPOCHHH,
MHOT000pa3uu U 0COOCHHOCTSIX JKUBBIX CUCTEM Pa3HOTO YPOBHS OPraHU3aIluH, BBIIAIONIUXCS OTKPBITUSAX U COBPEMEHHBIX HCCIICIOBAHUSX B
OHOJIOTHH;

(dopMupoBaHKE Yy 00YJAIOIINXCS MO3HABATEIbHBIX, HHTC/UICKTYaIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH B MPOIECCE aHAIM3a JaHHBIX O
MYyTSAX PA3BUTHSA B OMOJIOTHH HAyUYHBIX B3IVISIOB, HCH M MMOIXO0B K M3YUYCHHUIO KUBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3allny;

CTaHOBJICHHE Y O0yJaroIIuXcs 00IIeH KyIbTyphl, PYHKIIMOHAILHOW TPAMOTHOCTH, PA3BUTHUE YMEHHH OOBSICHITD U OIICHUBATH SIBIICHUS
OKPYIKaIOIIEr0 MUpPa KUBOW MPUPObI HA OCHOBAHWHW 3HAHHUK U OIBITA, MOJYYEHHBIX MPH U3YUCHUH OMOJIOTHH;

dbopmMupoBaHKEe y OOYYAIOIIUXCS YMEHHH WILTIOCTPUPOBATh 3HAYCHHWE OWOJOTUYECKMX 3HAHWHA B TMPAKTHYCCKOW JEATEIHHOCTH

YCJIOBCKA, pa3BUTHU COBPCMCHHBIX MCOAUIIMHCKUX TEXHOJIOTUHN U anO6PIOTeXHOJIOF PIfI,



BOCIMTAHNE YOEXKIEHHOCTH B BO3MOYKHOCTH IO3HAHUS YEJIIOBEKOM KHUBOW MPUPOJIbI, HEOOXOIUMOCTH OEpeKHOr0 OTHOUIEHHUS K HEH,
COOJTIOICHNUS] ATUYECKUX HOPM IIPU IPOBEACHNN OMOIOTUYECKUX UCCIEOBAaHUM;

OCO3HaHWE LIEHHOCTU OMOJOTMYECKUX 3HAHUM JJI MOBBIIIEHUS YPOBHS SKOJOTMYECKOW KYJIBTYphl, AJi1 (DOPMHPOBAHUS HAyYHOI'O
MHUPOBO33pEHMUS;

MPUMEHEHUE NPHOOPETEHHBIX 3HAHUN W YMEHWI B TOBCEJHEBHOM >KM3HU JUIsl OLIEHKH MOCJEICTBUN CBOEU NEATEIBHOCTH IO
OTHOIIIEHUIO K OKPY’KaOIIEH cpejie, COOCTBEHHOMY 3710POBbIO, 000CHOBAHKE U COOMIOICHNE Mep TPO(PMITAKTUKH 3a00JICBaHH.

B cucreme cpennero obmiero oOpasoBanusi «buonorus», m3ydaemas Ha 0a30BOM YpOBHE, SBISETCS OO0S3aTelIbHBIM y4eOHBIM
IOPEAMETOM, BXOIALIMM B COCTaB MpeAMETHOM 00nactu « EcTeCTBEHHO-HAYyYHbIE IPEAMETHD).

ITpu paszpaborke yuyeOHOW MpOrpamMMmbl HCIIONL30BaH «KOHCTPYKTOP padouux IporpaMmy, pasMemEéHHbIl Ha mnopraie «EmnmuHoe

cozepkanue o0rrero oOpasosauusy mo aapecy https://edsoo.ru/konstruktor-rabochih-programm/.

Jliis u3yueHusi 6Mojaoruu Ha 6a30BOM YPOBHE CpeIHEro ooiiero obpazoBanust oTBoguTcst 68 yacos: B 10 kiacce — 34 yaca (1 gac B

Hezeno), B 11 knacce — 34 yaca (1 gac B Hezeno).



COIAEPXAHUE OBYYEHMUAA
10 KUIACC

Tema 1. Buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOrMH C OOIIECTBEHHBIMH, TEXHUYECKUMHU U IPYTUMU €CTECTBEHHBIMU HayKaMu, Guiocopue, STUKOMI,
3CTETUKOU U mpaBoM. Poib OGuosoruu B GopMupOBaHUN COBPEMEHHOM HaydHOH KapTHUHBI MUpa. CucTeMa OMOIOTHYECKUX HayK.

Metonpl MO3HaHMS KUBOW NPUPOABI (HAOIIONEHUE, HKCIEPUMEHT, OMHMCAaHWE, HM3MEpEeHHe, Kiaccu(ukauus, MOAECTUPOBAHHE,
cTaTucTuyeckas o0padoTKa JaHHBIX).

JdemoncTpanum:

[Toptpetsr: Y. {apsun, I. Menaens, H. K. Konbuos, k. Yorcon u ®@. Kpuk.

Tabnuipl 1 cxembl: «MeToabl TO3HAHUS KUBOW TPUPOJIBI.

JlaGopaTopHble U NpaKkTHYecKUe padoThI:

JlaGopatopHast pabora Ne 1. «/cronb30BaHue pa3IMyHbIX METOJOB IIPU U3YUEHUN OMOJIIOTUYECKUX OOBEKTOBY.

Tema 2. ZKuBble cMCTeMBbI M HX OPraHU3ALMA.

XKusbie cuctemsl (bMOCHCTEMBI) KaK IpeaMeT U3ydeHus 6uonorun. OTandue )KUBbIX CUCTEM OT HEOPTraHUYECKOW MPUPO/IBI.

CaolicTBa OMOCUCTEM U MIX pa3HOOOpasue. YPOBHU OpraHU3aUyd OMOCHUCTEM: MOJICKYIISIPHBIN, KIIETOYHBIN, TKAHEBBIM, OPTaHU3MECHHBIH,
MOMYJISILIMOHHO-BUI0BOM, 3KOCUCTEMHBIN (OMOTeOLIeHOTHYECKUH ), OM0ChepHBIN.

JdemMoncTpanum:

Tabnuupl u cxembl: « OCHOBHBIE MPU3HAKH KU3HI», « YPOBHU OPraHU3AILUH KUBOU TPUPOJIBI».

Oo6opynoBanue: Mmozaenb Mojiekynbl JIHK.

Tema 3. XuMHu4ecKkuil COCTaB U CTPOEHHE KJICTKH.



XHUMHUYECKHI COCTaB KJIETKU. XUMHUYECKHE DIIEMEHTBI: MaKpOJIEMEHTBI, MUKPO3JIEMEHTHI. Boa 1 MUHEpAJIbHBIE BEILIECTBA.

@OyHKIMU BOJBI U MUHEPAJIbHBIX BEIIECTB B KieTke. [lognepkanne ocMoTHueckoro 6anaHca.

benku. CoctraB u crpoeHue OenKOB. AMHUHOKHCIOTBI — MOHOMEpPbI OenkoB. He3ameHuMble M 3aMEHMMbIE AMUHOKHCIIOTHI.
AMUHOKHCIIOTHBIA COCTaB. YPOBHU CTPYKTYpbl OEIKOBOI MOJIeKy/bl (IepBUYHAs, BTOPUYHAs, TPETUYHAS W YETBEPTUYHASl CTPYKTYypa).
XUMHUYECKHE CBOMCTBA OeNkoB. bronornueckue GyHKIIMU OEITKOB.

®depmeHTHI — Ouosoruueckue karanuzaropsl. CTpoeHue ¢pepMeHTa: akTUBHBINA LEHTpP, cyOcTpaTHas cneruguuHocTsb. KopepmeHTs!.
Buramunel. Otnuuns GpepMEeHTOB OT HEOPTraHUYECKUX KaTaJIu3aTopoB.

VYrneBoapl: MOHOcCaxapuabl (TNIOK03a, pubo3a W Ae30Kcupru003a), aucaxapuibl (caxaposa, JIaKTo3a) W ToJMcaxapuibl (Kpaxmal,
IJIMKOTEH, 11eJUTI0103a). bronoruueckue GyHKIMM yTiIeBOIOB.

Jlunuael: Tpurmuuepubl, Gocdonunuapl, crepouasl. I'mapodpunbHo-ruapopoOHbie cBolcTBa. buonornyeckue QyHKIUU JTUIUIOB.
CpaBHeHHE yIIIEBOJOB, OEJIKOB U JIMMUA0B KaK HCTOYHUKOB SHEPTUHU.

Hyxneunossie kucnorer: JIHK u PHK. Hykneotuast — MoHOMepb! HyKIenHOBBIX KuchoT. Ctpoenue u ¢pynkuuu [JHK. Ctpoenue u
¢ynkiuu PHK. Bunet PHK. AT®: crpoenue u GpyHKuuu.

uTonorus — Hayka o kietke. Kiertounas Teopust — mpuMep B3aUMOACHCTBUS Uil U ()aKTOB B HAYYHOM MO3HAHUU. METONbI U3y4eHUs
KJIETKH.

Knerka kxak wuemoctHas skuBasg cuctema. OOmme NpU3HAKW KIETOK: 3aMKHyTas HapyxHas MemOpana, monekynsl JIHK xak
TeHETUYECKHIl armapar, cucreMa CuHTe3a Oelika.

Tumel KIETOK: 3yKapHOTHUECKas M IMpokapuoThHueckas. OCOOEHHOCTH CTPOEHHs MPOKapHOTHYeCKOoM KieTku. Kierounas creHka
Oakrepuit. CTpoeHue 3yKapuoTHUEeCKOM KiIeTKU. OCHOBHBIC OTJIMYHUS PACTUTEIBHOM, )KUBOTHOW U TPUOHON KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOUHAsl CTE€HKA, INIMKOKAIMKC, X ¢yHkuuu. [lnazmarnyeckas memOpaHa, e€ cCBOWCTBA U

¢yukuuu. Luronnasma u e€ opranounsl. OgnomemOpannbie opranouas! kietku: DIIC, annmapar [oapmxku, muzocomsl. [lomyaBTOHOMHBIE
7



OpraHOU/Ibl KJIETKU: MUTOXOHAPUH, miacTuabl. [IpoucxoxaeHnne MUTOXOHIpUIM U miuacTua. Buael miactun. HemeMOpaHHble OpraHoOUabl
KJIETKH: pUOOCOMBI, KJIIETOYHBIN IIEHTP, [ICHTPUOIU, PECHUYKH, KTYTUKUA. DYHKIIUU OPTaHOUOB KJIETKH. BKITIOUeHMS.

SAnpo — peryasTopHblid LEeHTp KiAeTKU. CTpoeHue sapa: saepHas 000J04Ka, KapruoIyia3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdemMoHncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lllnelinen, P. Bupxos, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Jnarpammel: «Pacnpenenenue XMMHUYECKUX JIEMEHTOB B HEXKUBOU Ipupozae», «PacmpeneneHne XMMUYECKUX 3JIEMEHTOB B JKMBOU
IPUPOLEY.

Tabmumpr u cxemsl: «llepuomuyeckas TabnauIa XUMHYECKUX 3JIEMEHTOB», «CTpoeHUE MOJIEKYNbI BOAb», «buocwHTe3 Oenkay,
«Ctpoenue Monekynsl Oenka», «Ctpoenue depmenra», «Hykmennosbie kuciorel. JJHK», «Ctpoenue monexynst AT®», «CtpoeHue
AYKapUOTHUECKOU KIETKW», «CTpOE€HUE )KUBOTHOU KIETKW», «CTpOEHUE paCTUTENbHON KIETKN», « CTPOEHUE MPOKAPUOTHUECKOU KIETKH,
«CTtpoeHue siapa KIETKW», « YIIEBOIAbD, «JIMmuas».

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyIOBaHUE JI MPOBEACHUS HAOTIONEHUH, U3MEPEHUH, IKCTIEPUMEHTOB, MUKPOTIpETapaThl
PaCTUTENbHBIX, )KUBOTHBIX U OaKTEPHUALHBIX KIIETOK.

JlaGoparTopHble U NpaKTHYeCKUe PadoThI:

[Ipaktudeckass padora Ne 1. «/3yueHne kaTanTuTHUECKON aKTUBHOCTH (PEPMEHTOB (Ha MPUMEPE aMIJIa3bl WIIH KaTaiasbl)y.

[Ipaktuueckas padora Ne 2. «V3ydeHuwe CTPOCHHS KIETOK PACTCHHH, >XMBOTHBIX U OaKTepHUil MOJ MHUKPOCKOIIOM Ha TOTOBBIX
MHUKPOIIPENAPATax U UX ONUCAHUEY.

Tema 4. JKnsHeaeaTeJJbHOCTDL KJIETKH.

OOmeH BeliecTB, WU MeTaboIM3M. AcCUMIIISALINSA (TUTACTUYECKUN OOMEH) U JAUCCUMIIISIINS (SHEPTeTUYECKU 0OMEH) — JIB€ CTOPOHBI

CAWHOIO IIporccca MeTaboau3Ma. Poib 3aKkoHOB COXpPaHCHUS BCIICCTB U OHCPIU B IOHUMAaHUUN MeTa00IM3Ma.



Tuner oOMeHa BelecTB: aBTOTPO(DHBIN U reTepoTpodHBIi. Poibs hlepMeHTOB B 0OMEHE BEIIECTB U MPEBPAILCHUH YHEPTHUU B KIICTKE.

®dorocunte3. CBeroBass u TeMHOBas (a3l (orocmHTe3a. Peaknuu Qorocunresa. DddexTuBHOCTH GoTOCHHTE3a. 3HAUCHUE
(doTocuHTEe3a A KU3HU Ha 3emiie. BiausiHue ycinoBuii cpenbl Ha (POTOCHHTE3 U CIIOCOOBI TTOBBILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX
pacTEeHUH.

XeMocuHTe3. XeMOCHHTE3UpYIolIe OaKTepuu. 3HaU€HNUE XEMOCUHTE3a JIsl )KU3HU Ha 3eMie.

OHepreTuueckuid oOMeH B KieTke. PacrienieHue BeIIeCTB, BbIIACICHUE U aKKyMYJIHMPOBAaHME 3HEPIUUM B KIETKE. OTarbl
sHepreTuuyeckoro oomeHa. Immkonus. bpoxenue u ero Buibpl. KucinopogHoe oOKuclieHHE, WIM KJIETOYHOE JbpIXxaHue. OKHUCIUTENbHOE
dhochopunupoanue. IPHEeKTUBHOCTH IHEPTETHUESCKOTO OOMEHa.

Peakuun marpuunoro cuntesa. ['enernueckas undopmarus u JJHK. Peanuzanus renernyeckoit nundopmaiun B kinetke. [ eHeTnyeckuit
KoJ U ero cpoicrtBa. Tpanckpunuus — marpuunbiii cuHte3 PHK. Tpancnsuus — Ouocuntes Oenka. Dtansl TpaHcuauuu. KonupoBanue
aMUHOKHUCIOT. Posib pubocoM B GuocuHTe3e Oerka.

Hexknerounsie hopmbl sxu3Hu — Bupychl. Uctopust otkpeitus Bupycos (/1. . ViBanoBckuit). OcOOEHHOCTH CTPOEHHUS U KU3HEHHOTO
UKJIa BUpycoB. bakrepuodaru. bonesHu pacrenuil, )KUBOTHBIX U Y€JIOBEKa, BhI3bIBAEMbIE BUpycaMu. Bupyc nMMyHoaepuIMTa yeaoBeka
(BUY) — Bozoymurenr CIIMa. OOparnasi TpaHCKpumusi, peBepraza M wuHTerpasa. l[Ipodunaktuka pacrnpocTpaHeHHS BUPYCHBIX
3a00J1€BaHUH.

JdemoHcTpanum:

[Toprpersr: H. K. Konsuos, 1. . UBanosckuii, K. A. Tumupsses.

Tabnuue! u cxembl: « Tunbl nutanusy, «Metadbonuzm», « MUTOXOHAPUSY, « JHEpreTudeckuii 0oMen», «XiopomiacTt», «POTOCHUHTE3Y,
«Ctpoenue JIHK», «Crpoenune u dyHKunoHUpOoBaHUE TreHa», «CuHTe3 Oenkay, «leHermueckuit kom», «Bupyce», «bakrepuodarmy,

«Ctpoenue u xxu3HeHHbI nuki Bupyca CIINla, 6akrepuodaray, «Permmkanms JJHK».



Oo6opynosanue: Monenu-anmukanuu «Yasoenue [IHK u Tpanckpunums», «buocunre3 Oenka», «CTpoeHHE KIETKW», MOAEIb
crpykrypsl JJHK.

Tema S. PasMHOKeHHe U MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KneTounslif MK, WM )KU3HEHHBINA LUK KIeTku. MHTepdasza u mutos. [Iponeccsl, mporekaromue B unTepdase. Permukarys — peakius
marpuuHoro cunresa JJHK. Crpoenune xpomocom. XpoMoCOMHBINA HAOOP — KApUOTHUI. JIMTIIIOUIHBIN 1 TanjIONIHbII XPOMOCOMHbBIE HAOOPBI.
Xpomaruasl. Llutomornueckue 0CHOBBI Pa3MHOXKECHUSA U UHAUBUIYaIbHOTO PA3BUTHs OPraHU3MOB.

Jenenue kietkn — muto3. Craauu Muto3a. [Iponeccel, mpoucxondiiye Ha pa3HbIX CTaAuAX MUTO3a. bruojgornueckuii CMbICII MUTO3a.

[Iporpammupyemas ru0esnp KJIETKU — aronTos.

@®opMbI pa3MHOXKEHHUSI OPTaHU3MOB: Oecronoe U mojoBoe. Busl 6ecronoro pa3MHOKEHHS: J€JICHUE HAJBOE, MOYKOBAHUE OJHO- U
MHOTOKJIETOUHBIX, CHOPOOOPAa30BaHME, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KJIOHMPOBAHHE OpPraHU3MOB, €r0 3HAu€HUE s
CEJICKILIUHU.

[TonoBoe pa3sMHOXKEHHE, €r0 OTIMYHUS OT OECIOJIOTO.

Meiio3. Craguu wmeioza. Ilpouecchl, npoucxojsiiue Ha craausax wmenosa. IloBepeHue xpomocoM B Meiose. KpoccuHrosep.
buonornuecknii CMbICI U 3HAYECHUE MEH03A.

I'ameTorenes — nporecc oOpa3oBaHus MOJIOBBIX KIETOK Yy JKUBOTHBIX. [losioBBIE kene3bl: CEMEHHUKH M sIMYHUKH. OOpa3oBaHue u
pa3BUTHUE TOJOBBIX KJIETOK — rameT (CIepMaTo30mj, SHUIEKIeTKa) — crlepMaroreHe3 u oBoreHe3. OCcoOEHHOCTH CTPOCHUS SIMIIEKIIETOK U
cnepmaro3ou1oB. OmnonorBopenue. [lapreHorenes.

WnauBunyansHoe pa3BUTHE (OHTOreHE3). OMOpHOHAlIbHOE pa3BUTHE (IMOpHOreHe3). OTambl 3MOPUOHAIBHOIO pa3BUTUS Y
MMO3BOHOYHBIX KMBOTHBIX: IpOOJIEHUE, TacTpyisiius, opranoreres. IloctamOpuonanbHoe pazsutue. TUnbl TOCTAIMOPHUOHAIBHOTO PA3BUTHAL:
npsMoe, HenpsiMoe (JIMUYMHOYHOE). BiusiHue cpefibl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE BBI3BIBATh BPOXKIEHHBIE YPOJICTBA.

Poct u pazButue pactenuii. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHM, CTaIUU Pa3BUTHSI.
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JdemoHcTpanuu:

Tabmuupr u cxembl: «POpMbI Pa3MHOKEHHUSI OPTaHU3MOBY, «/[BOIHOE OIIOZOTBOpPEHHME y LIBETKOBBIX pacTeHui», «BererarnBHoe
pa3MHOXKEHUE pacTeHui», «Jlenenue knetku Oakrepuit», «CTpoeHHE MONOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIeTOUHbIN LUK,
«Pemmnkanus JTHK», «Muto3y, «Meiosy, «IIpsMoe n Henpsimoe pa3Butne», «l'aMeToreHes y MIEKOIUTAIOINX U YeloBeKa», «OCHOBHbIE
CTaJ1H1 OHTOTEHE3a».

OO0opynoBaHue: MHUKPOCKON, MHKponpenaparsl «CrnepMaTo30ou/ibl  MIIEKOMUTAIOUIETo», «SHLEKIeTKka MIIEKOIHUTAIOILIEroy,
«Kapuokune3 B KIeTKaX KOpelIKa JIyKa», MarHUTHas Mojenb-aniuinkanus «Jlenenune xietkm», moxaens JHK, momens meradasznoii
XPOMOCOMBI.

JlabopaTopHble U IpakTHYeCKHe padoThI:

[Ipaktuueckas padora Ne 3. «HabmroneHne MuTo3a B KJI€TKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOIpENnaparaxy.

[IpakTuueckas pabora Ne 4. «/3yyeHue cCTpoeHUs MOJOBBIX KIETOK Ha FOTOBBIX MUKPOIIpENapaTrax».

Tema 6. Hacs1ieiCTBEHHOCTH ¥ H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTuku. Mctopust pa3BUTHUSA IeHETUKU. Poib LIUTOJIOTMM M 3MOPHOJIOTMHM B CTAHOBJIEHUM TeHETHKH. Bxmasn
POCCHUICKHX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE T€HETUKH. MeETONbl TeHEeTUKH (THOPHI0TIOTHYECKUI, INTOTEHETUYECKUH, MOJIEKYIISIPHO-
reHeTudeckuii). OCHOBHbIE FeHETUYECKHUE NMOHATHL. | eHeTn4ecKkasi CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKpEIMBaHUI.

3aKOHOMEPHOCTH Haclle[I0BaHMs MPU3HAKOB, ycTaHOBIEeHHbIE . MenneneM. MoHOruOpuaHoe CKpeuiBaHue. 3aKoH eIMHO00pas3us
rUOpUI0B NEepBOTo nokosieHus. [IpaBuino foMuHUpPOBaHKA. 3aKOH pacleIUIeHHs MPU3HAaKoB. ' unoresa unctorsl ramert. [lonHoe 1 HenmonHoe
JOMUHHUPOBAHMUE.

JuruOpunHoe CcKpeluBaHue. 3aKOH HE3aBUCMMOIO HAacleIOBaHUs MpHU3HAKoB. [luToreHeTHMueckue OCHOBBI JTUTHOPUIHOTO

CKpPCIINBAHMA. AHaJII/ISI/Ip}IIOI_Hee CKpCHIIMBAHHC. Hcnonp3oBanue AHAIIM3HUPYIOIICTO CKPCIMUBAHUSA AJIA OIIPCACIICHNA I'CHOTHUIIA 0Cco0u.
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CueruieHHoOe HacienoBanue npusHakoB. Padota T. Moprana no crierieHHOMY HaclieJoBaHUIO TeHOB. Hapy1ieHue cliernieHus reHoOB B
pe3yabpTare KpOCCUHIOBEPA.

XpOMOCOMHast TEOpUsI HACJIEACTBEHHOCTHU. | eHeTHUEeCKUE KapThl.

I'enetnka mosia. XpoMOCOMHOE OIPE/ICTICHHE 10J1a. AYyTOCOMBI U IMOJIOBBIE XPOMOCOMBI. [ OMOTraMeTHbIE U T€TEPOTraMEeTHBIE OPraHU3MBI.
HacnenoBanue npu3HakoB, CHEIJICHHBIX C MTOJIOM.

N3meHnunBoCTh. BUAbl M3MEHUYMBOCTHU: HEHACIICICTBEHHAs] W HAcIEICTBEHHas. Poiib cpenbl B HEHACIEACTBEHHOM W3MEHYMBOCTH.
XapakrepucTuka MOIU(UKAMOHHOW W3MEHYMBOCTU. BapwannoHHBIN psg W BapualoHHas KpuBas. Hopma peakuuu mnpu3HaKa.
KonnuecTBeHHbIE M Ka4eCTBEHHbBIC TTPU3HAKU U X HOpMa peakiuu. CBoicTBa MO (DUKAITMOHHON N3MEHUUBOCTH.

HacnencrBennas, winm reHOTUNIMYECKAss, W3MEHYMBOCTh. KoMOWHATHBHAsT M3MEHYMBOCTH. Mei03 M TOJIOBOUM MPOIECC — OCHOBA
KOMOMHATHUBHON M3MEHYMBOCTH. MyTalmonHass n”3aMeHuUuBoCTh. Kinaccudukaius MmyTanuii: TeHHbIE, XpOMOCOMHbBIEC, TeHOMHBIE. YacToTa 1
NPUYMHBI MyTalui. MyTareHHbIe (GakTOphl. 3aKOH TOMOJIOTHYECKUX PSJIOB B HacieAcTBeHHOW n3MeHunBocTH H. V. BaBuioga.

BuesnepHas HacieICTBEHHOCTh U U3MEHYHUBOCTb.

I'enetnka 4yenoBeka. Kapworunm dyenoBeka. OCHOBHBIE METOABI TEHETHKHM YEJIOBEKA: TI'E€HEANIOTMYECKHM, OJNIM3HEIIOBBIN,
[UTOTEHETUYECCKUH, OMOXMMHUYECKUH, MOJEKyIsspHO-reHeTnueckuii. CoBpeMEHHOE OIpenesicHue TEHOTHMA:  IOJHOTEHOMHOE
CEeKBEHHUPOBaHWE, TEHOTUITUPOBAHUE, B TOM 4ucie ¢ nmomoiisio [11[P-ananu3a. HacnenctBennsie 3a00ieBaHuUs YeOBEKa: TeHHBIE OOJIC3HH,
00JIe3HN C HACIEICTBECHHOW IMPENPACIIONOKEHHOCTHIO, XPOMOCOMHBIE Oosie3Hu. Comarnueckue U TeHeparuBHbie MyTanuu. CTBOJIOBBIE
KieTku. [IpuHIuneEl 310poBOro 00pa3a *KU3HH, TUArHOCTUKH, MPO(UIAKTUKA U JICUCHUS] TeHETUYECKUX Oosie3Hei. Meauko-reHeTuYecKoe
KOHCYJIFTUpOBaHWEe. 3HAUCHUE MEIUIIMHCKOM T€HETUKH B TIPEIOTBPAIICHUH U JICUCHUH T'€HETUYSCKUX 3a00JICBaHHI YeToBeKa.

JdemMoHcTpanum:

[Toptpersl: I. Mennens, T. Mopran, I'. ne ®pwu3, C. C. UerBepukos, H. B. Tumodees-Pecorckuii, H. 1. BaBuios.
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Tabnuupl 1 cxembl: « MOHOTHUOPHUIHOE CKPEUTMBAHUE U €r0 IUTOTEHETUYECKasi OCHOBAY, «3aKOH PACILIEIUICHHS U €r0 IUTOTeHETHYeCcKast
OCHOBA», «3aKOH YMCTOTHI TaMeT», «/lurubpuaHoe ckpemuBanue», «L{utonornyeckne 0CHOBBI AUTHOPUAHOTO CKPEIIMBAHUD», «Meno3»,
«BzaumoneiicTBue aneabHbIX TeHOBY», «[ eHeTHYeCKre KapThl pacTEHUM, )KUBOTHBIX U 4YelloBeKa», «[eHeTnka mona», «3aKOHOMEPHOCTH
HacJIe/IOBaHMs, CLEIUIGHHOro ¢ mnoiom», «Kapuotunbl dYenoBeka M KUBOTHBIX», «Bumbl u3meHuumBoctn», «MonupukannoHHas
M3MEHUYUBOCThY», «HacnenoBanue pesyc-pakropay, «[ eHeTnka rpymni KpoBu», «MyTalmoHHasi U3MEHYHUBOCTHY.

ObopynoBanue: Mopaenu-anmuvkauun — «MoHoruOpuaHoe ckpemuBaHue», «HemomHoe nomuHupoBanue», «JurudbpuaHoe
ckpemuBanue», «llepekpect xpoMocom», MUKPOCKON U MUKponpenapart «/[pozodpuna» (Hopma, MyTauu (popMbl KPbUTEEB U OKPACKHU TENA),
repOapuii «I opox OCEeBHOM.

JlabopaTopHble U IpakTHYeCKHe padoThI:

[Ipaktuueckas padora Ne 5. «M3ydyenne MonupUKaMOHHONW M3MEHUYMBOCTH, MOCTPOEHUE BapUALIMOHHOIO psifa W BapUaLMOHHOU
KPUBOIN».

Tema 7. Cesiekniusi opranusMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M IpoLECC. 3apoKIEHUE CelIeKUMU U JoMecTukanus. Yuenne H. M. BaBunoBa o neHTpax IMpPOUCXOXKIEHUS U
MHOT000pa3us KyJbTypHbIX pacTeHUN. LIeHTpbl NPOMCXOXKAECHHSI TOMAILIHUX KUBOTHBIX. COpT, MOpPOJa, IITAMM.

CoBpeMeHHBIE METOJIbI CEeNICKITMH. MacCOBBIM U MHANUBUIYIBHBIM OTOOPHI B CEJICKIIUUA PACTCHUN U KUBOTHBIX. OIleHKa SKCTEephepa.
bnuskopoacTBenHoe ckpemuBaHue — UHOpuUAMHT. Yucras nuuus. CKpenlyBaHWE YHUCTHIX JTWHUM. lereposuc, wim rubpuaHas cuia.
HeponctBennoe ckpeuuBanue — aytOpuauur. OtpanéHHas ruOpuauzanuss M e€ ycnexu. VCKyCcCTBEHHBI MyTareHe3 M MOJydeHHE
HOJUIUIONJOB. /JJOCTHKEHNS CENEKIIMUA PACTEHUM, ’KUBOTHBIX 1 MUKPOOPTraHU3MOB.

buorexHonorus kak orpacib Npon3BoAcTBa. [ eHHas nHxkeHepus. DTanbl cozaanus pekomouHanTHoi JIHK u TpancreHHbIX OpraHu3MoB.
Knerounas wunxenepus. Knerounsle KyabTypbl. MUKpPOKIOHAIbHOE pa3MHOXKEHHME pacTeHuil. KioHHMpoBaHME BBICOKONPOLYKTHBHBIX

CEJIbCKOX03AMCTBEHHBIX OPraHM3MOB. DKOJIOTHYECKUE U dTHUecKue pobaembl. MO — reHeTnyeckn MOAU(PUIIMPOBAHHBIE OPTaHU3MBI.
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JlemoHcTpanuu:

IToprpersr: H. U. Basunos, 1. B. Muuypum, I'. /1. Kapnedenko, M. @. 1BaHoB.

Tabnuupbl u cxembl: KapTa «LIeHTpbl MPOUCXOXKIEHUS U MHOr0o00pa3us KylIbTypHBIX pacTeHHil», «Iloponbl JOMAIIHUX KUBOTHBIX),
«Copra KylIbTYypHBIX pacTeHui», «OtnanéHHas rubpuguzauus», «Paborel akagemunka M. ®@. MBanoBay, «llomummongusy, «OO0bEKTHI
OMOTEXHONIOrUN», «KieTouHble KylIbTyphbl U KIOHUPOBaHUE», « KOHCTpyHpoBaHuE U EpEeHOC T€HOB, XPOMOCOM.

ObopynoBaHue: MyJsKH IUIOIOB U KOPHEIJIOAOB IUKHUX (POPM M KyJIBTYpHBIX COPTOB pacTeHuil, repbapuii «CeslbCKoX031iCTBEHHbIE

pacTeHUD.

11 KJIACC

Tema 1. DBosronMOHHAs OMOJIOTHSA.

[Ipennocbulkn BO3HUKHOBEHHUS HBOJIIOLIMOHHON TEOpHH. DBOJIOLUOHHAS TEOpUs U €€ MEeCTO B OMojoruu. BiausiHue 3BOIIOLMOHHON
TEOPUH Ha Pa3BUTHE OMOJIOIMU U IPYTHX HayK.

CBuzerenscTBa 3BoMOLMU. [lameoHTONOrMYECKUE: MOCIEI0BATENbHOCTD MOSIBICHHUS BHUAOB B NAJIEOHTOJOTMYECKOW JIETOIHCH,
nepexosiubie opmbl. bruoreorpaduueckue: cxoacTBo u paznuure GayH U Gaop MaTEPUKOB U OCTPOBOB.

OMOPHOTOTHYECKHE: CXOJCTBA M PA3INYHs SMOPHOHOB Pa3HBIX BUIOB MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHbIE,
aHAJIOTMYHbIE, PYIUMEHTAapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIIpHO-OMOXUMUYECKHE: CXOJICTBO MEXaHU3MOB HACIEICTBEHHOCTH U OCHOBHBIX
MeTabOoIMYEeCKUX MyTel Yy BCeX OpraHu3MOB.

OpomonmonHas teopust U. [lapsuna. [Ipeanocbuiku BOSHUKHOBEHUS AapBUHM3MA. [[BHKyIlMe CUIIbl 3BOJIOLMK BUIOB MO JlapBUHY
(M30BITOYHOE Pa3MHOXKEHUE MPU ONPaHUYEHHOCTH PECYPCOB, HEONpeAeaEHHAsE N3MEHYMBOCTh, OOpb0a 3a CyIEeCTBOBAHUE, €CTECTBEHHBIN

otoop).
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Cuntetnueckas Teopus sBomoiuu (CTI) u €€ 0OCHOBHBIC MOJIOKEHUS.

MuxkposBomtouus. [Tomymsiiys kak eAMHNUIIA BUJIa U 3BOJIIOLUU.

JBuxymue cuiabl  ((pakTopbl) SBONIOLMM BUAOB B Mpupoie. MyTaluMOHHBIA MpolecC W KOMOWHAaTUBHAs W3MEHYHMBOCTb.
[TonmynsiuoHHbIe BOJIHBI U Apeii¢ reHoB. M3omsauus 1 Murpanusi.

EcTecTBeHHbIi 0TOOP — Hanpasisomuii (hakTop 3BOMOIMH. PDOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOeHHOCTh OPraHU3MOB Kak pe3ysbTaT 3BOMIONUH. [Ipumepbl mpucnocobaeHui y opraHu3moB. ApoMop¢o3bl U HJIUO-
aJanTaluy.

Bun u Bunoo6pazoanue. Kpurepuu Buna. OcHoBHBIE (POpMBI BUI000pa30BaHUs: TeorpapuiecKoe, IKOJIOTUIECKOE.

Maxpossomonusi. @opmel 3BosIOLINN: UIIeTHYECKAs], JUBEPreHTHAs, KOHBEPreHTHas, mapaenbHas. HeoOpaTuMocTh 3BOMIOINN.

[IpoucxoxeHue oT Heclennaau3upoBaHHbIX NpeaKoB. [Iporpeccupyromas cnenuanu3anus. AfanTuBHAs paguaius.

JdemMoncTpanum:

[optpetsi: K. Jlunnei, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, @. Mronnep, A. H. CeBep1ios.

Tabnuue! 1 cxemsl: «Pa3BuTHE OpraHUYECcKOro Mupa Ha 3emiie», «3apoIblly TO3BOHOYHBIX KUBOTHBIX», « APXEONTePUKCY, «DOpMbI
60pb0BI 3a cymiecTBoBaHue», «EctecTBeHHbIil 0TOOpY», «MHOrooOpasue copToB pacTeHHil», «MHOroo0pasue mMopoJ >KUBOTHBIX,
«[lonymauuny, «MyTanMoOHHAs H3MEHYMBOCTH», «Apomopdosby», «Mamoamanrauun», «OOmas nereHepauus», «JBHxKylue CHIIbI
sBomtorumy, «Kapra-cxema mapmipyra mytemectBust Y. Jlapsuna», «bopbba 3a cymectBoBanuey, «IIpucnoco0neHHOCTs OpraHu3MOBY,
«I'eorpagpuueckoe B11000pa3oBaHuE», « IKOJIOTUYECKOE BUA000PA30BAHUE.

O6opynoBaHue: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HA0Op IJIOAOB M CeMsH, Kouiekuus «[IpuMeps! 3aluTHBIX
MPUCHIOCOOJIEHUH Y )KUBOTHBIX», MOJIENb « OCHOBHBIE HAIIPABJICHUSI BOTIOLIUN.

JlaGopaTopHble M NpaKkTH4ecKne padoThI:

[Tpaktudeckas pabora Ne 1. «CpaBHEeHHE BUIOB IO MOP(OJIOTHIECKOMY KPUTEPHUIO».
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IIpakTnueckas padora Ne 2. «Onucanue npucrnocoOIeHHOCTH OpraHu3Ma 1 €€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHE KM3HU Ha 3emure.

JloHayuyHble NPEACTaBICHUS O 3apOXKICHNUHN KU3HU. HayuHble runoTe3bl BO3HUKHOBEHHUS KU3HU Ha 3emiie: a0UOreHe3 U MaHCIEPMHUSL.
Xumudeckast 3BONIONMS. AOMOT€HHBIH CHHTE3 OPraHMYeCKUX BEIIECTB M3 HEOPraHWYECKUX. ODKCIEPUMEHTAIbHOE MOATBEPKICHHUE
XUMHU4ecKoi sBomonnu. HavuanbHeie stanbl Ononorudecko spomonnu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX CTPYKTYp U
BO3HHUKHOBEHHE ITPOTOKIETKU. [IepBble KIETKN U uX 3Boonus. POpMHUpOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButue xxu3Hu Ha 3emiie 1o 3paM u nepuojaM. Karapxeil. Apxeiickas u mporepo3oiickas 3psl. [laneo3oiickast 3pa U €€ nepuos:
KeMOPHUNCKUH, OPJOBUKCKHUH, CHUTYPUHUCKHH, T€BOHCKUN, KAMEHHOYTOJIHHBIM, IEPMCKHUH.

Me3so30iickas 3pa U €€ IEpUOAbl: TPUACOBBIN, FOPCKUHN, MEJIOBOM.

Kaiino3zoiickas 3pa u €€ nepruoabl: NajJeoreHOBbINA, HEOT€HOBBI, AHTPOIOTEHOBBIN.

XapakTepucTHKa KJIMMara M TeO0JOrM4ecKux IpoueccoB. OCHOBHBIE ATalbl 3BOJIOLMH PACTUTEIBHOTO W JKUBOTHOIO MUDA.
ApomMopdo3bl y pacTeHUl U )KUBOTHBIX. [losiBIeHNE, pacBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

CucreMa opraHM4eCKOro MUpa Kak OTpakeHHe 3BONIIOIMU. OCHOBHBIE CUCTEMAaTUYECKUE TPyl OPraHU3MOB.

OBonronusl 4enoBeka. AHTPONOJOrus Kak Hayka. Pa3BuTue mnpeicTaBlIeHH O MNPOMCXOXKIECHUM 4YesloBeKa. MeTonbl H3yuyeHus
aHTpororeHesa. CXoICTBa M pa3jInyus 4eJI0BEKa U )KUBOTHBIX. CHCTEMaTHYECKOE TOJI0KEHHUE YEI0BEKa.

JIBmxyue cuisl ((pakTopsl) anTponorenesa. Hacnencrsennas m3MEHUYUBOCTh U €CTECTBEHHBIN 0TOOp. OOIIeCTBEeHHBII 00pa3 KU3HH,
W3rOTOBJICHUE OPYIUH Tpy/a, MbIIICHUE, PEYb.

OcCHOBHBIE CTaguu W BETBU OHBOJIOLMM YEJIOBEKAa: aBCTPAJIONUTEKH, YenoBek ymenslid, YemoBek mnpsaMoxoasamui, Yemosek
HeaHJepTanbCkuil, YenoBek pazymHblid. Haxonku HCKOMaeMbIX OCTaTKOB, BpeMsl CYyIIECTBOBAaHHSA, 00JACTh PACIPOCTPAHEHUS, OOBEM

TOJIOBHOI'O MO3ra, 06]333 KU3HH, OPYIHA.
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UYenoBeueckne packl. OCHOBHBIC OOJBIINE pachkl: €BponeougHas (eBpa3uiicKas), HETpO-aBCTpajoHuHas (SKBaTOpHabHAA),
MOHTOJOUAHASA (a3UaTCKO-aMepHUKaHCKast). YepThl MPUCTIOCOOIEHHOCTH MPEACTaBUTENEH YeI0BEYECKIX Pac K YCIOBHUSM CYIIECTBOBAHHUS.
EnunctBo yenoBeueckux pac. Kputuka pacusma.

JdemoncTpanum:

[Toptpetsl: ®@. Peau, JI. [lactep, A. . Onapun, C. Mumnnep, I'. FOpu, Y. /lapBus.

Tabnuib! u cxembl: «Bo3HukHOBeHne COTHEUHON CUCTEMbI», «Pa3BUTHE OpraHu4YecKoro Mupay», «PacturenspHas kinetka», « KuBotHas
kietka», «lIpokapunornueckas knetka», «COBpeMEHHas CHUCTEMa OPraHUYECKOro Mupa», «CpaBHEHHME aHATOMUYECKHUX YEPT CTPOEHUs
YeJloBeKa M 4YeJIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJCOHTOJIOTMYECKUX HAXOMOK MPEIKOB COBPEMEHHOIO YEJIOBEKa,
«/lpeBHenmmue moan», «/Ipesuue monu», «llepBbie coBpemMeHHbIe roan», «HenoBeueckue pacoeh.

Tema 3. OpranusMbl 4 OKpPYKAKOLIasA cpeaa.

OKOJIOTHMsI KaK HayKa. 3ajadyd M pas3feibl AKOJIOrMU. MeToasl 3KOJIOIMYECKUX HCCIENOBaHUM. ODKOJIOTMUECKOE MHPOBO33PEHHUE
COBPEMEHHOTI'0 YeJIOBEKa.

Cpenpl 00MTaHUSI OPraHU3MOB: BOHAs, HA3€MHO-BO3/1y1lIHAs1, [TOYBEHHAs, BHYTPHOPraHU3MEHHas.

Okonoruueckue ¢akropsl. Krnaccudukamms skonornyeckux (HakropoB: aOHMOTHUECKHE, OMOTUYECKUE W aHTpOINOreHHble. JlelicTBue
AKOJIOTUYECKUX (PAaKTOPOB HA OPraHU3MBI.

AbuoTtnaeckue (HaKTopsl: CBET, TEMIIepaTypa, BIaKHOCTh. Dotonepuonusm. [IpucmocobaeHus: opraHu3MOB K ASHCTBUIO Aa0MOTUYECKHIX
(haxTopoB. buonornyeckue pUTMBI.

buortnueckue ¢akropsl. Buasl 6MOoTHUECKMX B3aUMOJEHCTBHUIM: KOHKYPEHIMSI, XUIIHUYECTBO, CUMOMO3 U ero ¢opmsl. [lapasurusm,
KoOTepalus, MyTyalu3M, KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCAM3M, HEUTpadu3M. 3HAYCHUE OMOTHUYECKUX

BSaHMO,ZIefICTBI/Iﬁ I CYHICCTBOBAHMA OPraHU3MOB B IIPUPOIHBIX COO6ILI€CTB3X.
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DKOJIOTUYECKHE XapaKTepUCTUKH mnonmynsauud. OCHOBHbBIE TOKa3aTeNM MOMYJALMU: YHCIECHHOCTh, IUIOTHOCTh, POXKIAEMOCTb,
CMEpPTHOCTb, MPUPOCT, MUTpanus. J[MHaMUKa YUCICHHOCTH MOMYJISILUU U €€ PEryIIsLus.

JdeMoHcTpanum:

[Toptpetsi: A. I'ymGonbar, K. @. Pynbe, O. ['exkens.

Tabmuupel u cxembl: kapta «lIpupomgnsie 30HBI 3emum», «Cpenbl oOUTaHUST OpraHU3MOB», «Doromepuomuszmy», «llomymsiuny,
«3aKOHOMEPHOCTH POCTa YUCIEHHOCTH NOMYJSIUHN UHDY30pUH-Ty(heabKny, «IIuiesslie nenm.

JlabopaTopHble U IpaKkTHYeCKHe padoThI:

JlabopatopHas pabota Ne 1. «Mopdonorudyeckre 0COOEHHOCTU PACTEHUN U3 Pa3HBIX MECT OOUTAHUS.

JlaGoparopHnas padora Ne 2. «BnusiHue cBeTa Ha POCT U Pa3BUTHE PACTCHHS.

[Ipaktuueckas padora Ne 3. «Iloacuér mAOTHOCTH MOMYASLUN.

Tema 4. Coo0mecTBa M 3K0JIOTHYECKHE CHCTEMBI.

CooOmectBo opranu3smMoB — OuoneHo3. CTpyKTypbl OMOLIEHO3a: BHIOBas, NMPOCTPAaHCTBEHHas, Tpoduueckas (muuesas). Bumibi-
noMuHaHTHI. CBsi3u B OMOLIEHO3E.

Dkonoruueckue cucteMsl (3kocucteMsbl). [loHsTre 00 sKocucTeme U OGuoreoneHosze. OyHKIIMOHATBHBIE KOMIIOHEHTHI KOCUCTEMBI:
IPOIYLIEHTbI, KOHCYMEHTBI, peIylLeHThl. KpyroBopoT BeHIECTB M MOTOK 3HEPrUUM B 3Kocucreme. Tpoduueckue (muIieBble) YpOBHH
skocuctembl. [Inmessie enu u cetu. OCHOBHBIE TTOKA3aTENH SKOCUCTEMBI: OroMacca, MPOAYKIIHs. DKOJIOTHIECKUE MMPAMHUIBL: TPOILYKIIUH,
YHUCIIEHHOCTH, Onomacchl. CBOMCTBA AKOCUCTEM: YCTOMYMBOCTD, cCaMoperyisiuus, pazsutue. Cykueccusl.

[IpuponHbIe 3KOCHCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOTIO MM IIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIOTreHHbIE AKOCUCTEMBI. ATPOIKOCUCTEMBL. YpOOIKOoCHCTEMBI. brojornyeckoe 1 X03sUCTBEHHOE 3HAYEHHE arpO3KOCHUCTEM U
ypOOIKOCHCTEM.

buopasznooOpasue kak GpaxTop ycroilunBocTH 3kocucTeM. CoxpaHeHHe OMOIOrHIecKoro pasHooOpas3us Ha 3emie.
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VYuenue B. U. Bepuaackoro o 6uocdepe. ['panutibl, coctaB u cTpykTypa ouocdepst. Kupoe BeriectBo u ero GyHkiuu. OcoOeHHOCTH
6urocdepsl Kak ro0aTbHOM SKOCUCTEMBI. JIMHaMIYecKoe paBHOBECHE B 0OpaTHasi CBsi3b B Ouocdepe.

KpyroBopoTs! BeliecTB 1 OMOT€OXUMHYECKUE ITUKIIBI AJIEMEHTOB (yIIIepo/ia, a30Ta). 30HAIBHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuyecTBo B buochepe 3emin. AHTpororeHHsle u3MeHeHust B 6uocdepe. [1obanbHbie SK0I0rHyecKrue npoodaeMsl.

CocymiectBoBanue mnpupoabl U uenoBedecTBa. CoxpaHeHue OMOpa3HOOOpa3usi Kak OCHOBa ycToMumBOCTH Ouocdepsl. OcHOBa
PaIMOHANILHOTO YIIPaBJICHUSI PUPOAHBIMU PECYPCAMU U X UCIONIb30BaHue. JloCTHKEHUST OMOTIOTUHU B OXpaHa MPUPO/IBL.

JdemoncTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U1. Bepnanckuii.

Tabmuuper u cxembl: «[lumeBbie nenw», «buoneno3: coctaB u crpykrypay, «llpupomnsie coobmectBay, «llemm nuTanus,
«Jkonoruyeckas nupamuga», «buocdepa u uenoBex», «IKocHCTeMa MIMPOKOJIHUCTBEHHOIO Jecay, «IKOCHCTEMa XBOWHOIO Jiecay,
«buoneHno3 BonoéMa», «ArpoueHos», «lIprumepHbie aHTPONOTreHHbIE BO3ACUCTBUS HA MPUPONY», «BakHeillllre NCTOUHUKU 3arpsi3HEHUS
BO3/lyXa U TPYHTOBBIX BOJ», «[louBa — BaxkHelasi coctapistomas ouochepsn», «Daktopsl aerpaganuu mnousy», «llapHukoBsiil 3QdexTy,
«®DakTopsl paAMoOaKTUBHOIO 3arpsisHeHust Ouocdepr», «OOmas crpykrypa Ouocdeps», «PacrnpocTpanenue xu3Hu B Ouocdepe»,

«O30HO0BBIHN 3kpaH 6uocheps», «KpyroBopor yrepona B Ouocgepe», «KpyroBopor azora B mpupozae».
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'MA HA BA3OBOM YPOBHE CPEJHEI'O
OBHIEI'O OBPA3OBAHU A

Cornmacao ®I'OC COO, ycraHaBnMBarOTCS TpeOOBaHMS K pe3yabTaraM OCBOCHHUSI OOYyYarONIMMUCS MPOTpaMM CpPEIHEro oOIero

06pa30BaHI/I$II JIMYHOCTHBIM, MCTAIPECAMCTHBIM 1 IPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B crpykType IMYHOCTHBIX pPE3yJabTaTOB OCBOCHMS mpeaMera «buonorus» BBIAEIEHBI CIEAYIOIIME COCTABISIOIINE: OCO3HAHUE
00y4arolUMUCs POCCUICKON Tpa)KAaHCKOW MIAEHTUYHOCTU — FOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOATEIBLHOCTH M CaMOOIPENEICHHUIO,
HaJIMYMe MOTHBALMU K OOy4YEeHHIO OMOJIOTHH, LIeJICHANpPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUH JMYHOCTH HAa OCHOBE KIIFOUEBBIX
LHEHHOCTEN U UCTOPUUECKUX TPATAULINI pPa3BUTHSI OMOJOTMYECKOTO 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTH 00yUaroInXCs PyKOBOJCTBOBATHCS B
CBOEH JEATENbHOCTH IEHHOCTHO-CMBICIOBBIMU YCTaHOBKAMHU, THPUCYLUIMMH CHUCTEME OHOJOrMYecKoro oOpa3oBaHuUs, HaJlU4He
HKOJIOTMYECKOTO TPAaBOCO3HAHUSA, CIOCOOHOCTH CTaBUTH IEJIM U CTPOUTH )KM3HEHHBIC IJIaHbI.

JIMYHOCTHBIE pe3ynbTaThl OCBOEHUS MpeaMeTa «BbHoIorus» AOCTUTalTCa B €AMHCTBE YUYEOHON M BOCIUTATEIbHON AEATEIbHOCTH B
COOTBETCTBUU C TPAAULUOHHBIMM POCCHUMCKAMM COLUOKYJIBTYPHBIMH, HCTOPUYECKUMH M JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSMY,
MPUHATHIMU B 001LIECTBE MPaBUJIaMU U HOPMaMH MOBEICHUS M CIOCOOCTBYIOT IPOLIECCAM CaMOIO3HAHMSI, CAMOBOCIIMTAHUS U CAMOPa3BUTHUS,
pa3BUTUSA BHYTPEHHEU MO3ULUHU JINYHOCTHU, IATPUOTU3MA, YBAXKEHUS K 3aKOHY U IIPABOIOPALKY, YEJIOBEKY TPyJa U CTapllIeMy IIOKOJIEHUIO,
B3aMMHOIO YBa)KE€HUS, OEPEKHOTO0 OTHOIIECHUS K KYJIBTYpPHOMY HACIEAMIO W TPAJULMSM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoit

®epepanuu, NPUPOJIE U OKPYKAIOLIEH Cpelie.
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JIngHOCTHBIE pe3yJbTaThl 0CBOCHUS y4eOHOTO mpeaMeTa «broaorusy T0KHBI OTpakaTh TOTOBHOCTh U CLIOCOOHOCTH 00YyJaroNIuXCst
PYKOBOJICTBOBAThCSI CHOPMUPOBAHHON BHYTPEHHEW MO3ZHUIIMEH TUYHOCTH, CUCTEMOU IIEHHOCTHBIX OPHUEHTAIINA, TO3UTUBHBIX BHYTPEHHUX
yOEXKJICHHM, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSIM POCCHUUCKOrO OOIIECTBA, PACHIMPEHHE KU3HEHHOTO OMbITa M OIMbITA
JEATEIBHOCTH B IIPOIIECCE pean3allii OCHOBHBIX HAIIPABICHUN BOCIIUTATEIIbHOMN ACATEIHOCTH, B TOM YHUCJIC B YAaCTH:

1) rpa:xIaHCKOro0 BOCIIMTAHMS:

c(hopMUPOBAaHHOCTH I'PAXKIAHCKON MTO3HUITMN 00YUYaOIIETr0Cs KaKk aKTHBHOTO M OTBETCTBEHHOT'O WICHA POCCHIMCKOTO OOIIECTBA;

OCO3HAaHHME CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00S3aHHOCTEM, YBAXKEHUE 3aKOHA U MPABOIOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOM ACATEIHLHOCTH MPHU CO3TAHUH YICOHBIX MMPOEKTOB, PEIIEHUN YUeOHBIX U TTO3HABATEIIBHBIX 3a/a4,
BBITIOJTHEHU U OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OMPEEATh COOCTBEHHYIO MO3UIIUIO [0 OTHOIIEHHUIO K SIBIICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

yMEHHE YYHUTBIBAaTh B CBOUX JCHCTBUAX HEOOXOAUMOCTb KOHCTPYKTHBHOIO B3aWMOJICHCTBHUS JIIOACH C pa3HBIMU YOEKICHUSIMH,
KYJIBTYPHBIMU LIEHHOCTSIMHU U COITUATIBHBIM TMOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IPOIIECCE COBMECTHOTO BBHITIOJHCHHS YYCOHBIX, IMO3HABATEIBHBIX M HCCIEAOBATEIbCKUX 3ajad,
YBOXHUTEILHOTO OTHOIIEHUSI K MHCHHUIO OMIMTOHEHTOB TP OOCYKJICHUH CIIOPHBIX BOITPOCOB OMOJIOTUYECKOTO CONIEPIKAHMS,

TOTOBHOCTbH K TYMAHUTAPHOW U BOJIOHTEPCKOM JIESITEIbHOCTH;

2) naTpuOTHY€CKOro0 BOCIIUTAHMSA

c(hopMUPOBAaHHOCTH POCCUNCKOM TPAXKIAHCKON MACHTUYHOCTH, MAaTPUOTU3MA, YBAXKEHHUS K CBOEMY HapOy, YyBCTBA OTBETCTBEHHOCTH
niepen PoauHoi, TopoCcTH 3a CBOM Kpail, CBOI0 PoinHYy, CBOM SI3BIK U KYJIBTYPY, IPOIIOE U HACTOSIIIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHHWE K MPUPOJHOMY HACIEIWIO M MaMSITHUKaM MPUPOJbI, JOCTHXKEHHSIM Poccum B Hayke, UCKYCCTBE, CIIOPTE,

TCXHOJIOTUAX, TPYAC,
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CITOCOOHOCTh OLIGHMBATh BKJaJ POCCHUUCKUX YYEHBIX B CTAHOBIICHME W Pa3BUTHE OMOJIOTHH, TMMOHUMAHUs 3HAYEHUS OUOJIOTHH B
MO3HAHUU 3aKOHOB MPUPOJIBI, B )KU3HU YEIIOBEKA U COBPEMEHHOTO OOIIIECTRA;

uaenHas yoexIEHHOCTh, TOTOBHOCTH K CITY>KE€HHUIO U 3amuTe OTe4ecTBa, OTBETCTBEHHOCTH 3a €T0 CYAbO0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HAHUE JTYXOBHBIX LIEHHOCTEN POCCUICKOTO HApO/Ia;

c(opMHUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TTOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HAa MOPaIbHO-HPAaBCTBEHHBIE HOPMBI U
IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJIa B TIOCTPOCHUE YCTOWIMBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POIUTENSIM, CO3JaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO MPUHSATHS LICHHOCTEH CEeMEIHOM KU3HU B
COOTBETCTBUHU C TPAAUIUMAMHU HapoaoB Poccuu;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHHUE K MHPY, BKIIOYas ICTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO TBOPUYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX
OTHOIIICHUH;

MTOHUMAaHUE SMOITMOHATIBLHOTO BO3ACHCTBUSI )KUBOUW MPUPOJIBI U €€ IICHHOCTH;

TOTOBHOCTbH K CAMOBBIPAKEHHIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE MPOSBIISITH KAU€CTBA TBOPUECKON JTUYHOCTH;

5) pusnyeckoro BocnuTaHus, GOPMUPOBAHUSA KYJIbTYPHI 310POBbSI M IMOLMOHAJIBLHOIO 0J1aronoIydus:

MMOHUMaHHUE U pean3alus 37J0pOBOT0 B 0€30IIaCHOTr0 00pa3a *KU3HHM (310pOBOE MUTAHUE, COOTIOCHUE TMTUEHUYECKUX TTPaBUIT K HOPM,
cOaaHCUPOBAHHBIN PEXHUM 3aHATUN U OTAbIXA, PETyNsipHast (U3UYECKasi aKTUBHOCTH), OCPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO

OTHOIICHUA K CO6CTBGHHOMy (bl/ISI/ILIeCKOMy U IICUXUYICCKOMY 300POBbIO;
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NOHUMAaHKE LIEHHOCTH MPaBUJI HHANBUAYAJIBLHOTO U KOJJIEKTUBHOTO 0€30MacHOr0 MOBEACHUS B CUTYalUsIX, YTPOXKAIOIIUX 37I0POBBIO U
JKU3HHU JIFOJCH;

OCO3HaHUE MOCIEACTBUI U HEIIPUSATHUS BPSIHBIX MTPUBBIUCK (YIOTPEOICHUS aJIKOTOJIS, HAPKOTHUKOB, KYPCHHS);

6) TPy10BOI0 BOCIMTAHUS

TOTOBHOCTH K TPYIy, OCO3HAHHE IICHHOCTH MacTEPCTBA, TPYIOIIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTMUYECKOM U COLMAIbHOM HAPaBIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATh, TUIAHUPOBATH
Y CAMOCTOSITEIILHO BBITIOJIHATH TAKYIO JIESATEIHHOCTD;

WHTEpEC K pa3InyHbIM chepaM mpodecCHOHATbHON AesSTEIbHOCTH, YMEHHE COBEpIlaTh OCO3HAHHBIN BBIOOp OyayIiel nmpodeccuu u
peaIn30BbIBaTh COOCTBEHHBIC )KIU3HEHHBIC IJIAHBI,

TOTOBHOCTb U CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BAHUIO Ha MIPOTSHKEHUN BCEH KU3HU;

7) IKOJIOTHYECKOT0 BOCTIMTAHUS:

HKOJIOTHUYECKH TEJIECO00pa3HOe OTHOIICHHE K MPUPOJIE KaK CTOUHUKY KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAHUS;

MOBBIIIIEHUE YPOBHS DJKOJIOTMUYECKON KyIbTYphl: MPUOOpETEHHE ONBITA TUIAHUPOBAHHS TOCTYIKOB M OIEHKH HMX BO3MOXHBIX
MOCIIEACTBUN JUIsl OKPYXKAIOLIEH Cpebl;

OCO3HaHME M00ATLHOTO XapaKTepa HIKOJIOTHYECKUX MPOoOIeM U MyTel UX pelIeHHUs;

CIIOCOOHOCTh HMCIOJIb30BaTh MPUOOpETacMble MPU W3YYCHHH OMOJOTHHM 3HAHWS W YMEHHUS NPU PEHICHHH TPOOJeM, CBS3aHHBIX C
paIMOHAIEHBIM TIPUPOIOTIONB30BaHNEM (COOMIONEHNE TpaBWil TIOBEICHUS B TPHUPOJIC, HANPABICHHBIX HAa COXpAaHCHHUE DPABHOBECHUS B
IKOCHCTEMAX, OXpaHy BHJIOB, YKOCHCTEM, OHoCchepbl);

AKTUBHOC HETPUATHE JCUCTBHM, MPUHOCSIINUX BpPE OKPYKAIOMIEH MPUPOTHOU Cpelie, YMEHHE MPOTHO3HPOBATH HEOIArOnpHsTHHIE

OKOJIOTHYCCKHC ITOCICACTBUA IMPCAIIPUHUMACMBIX I[CﬁCTBPIﬁ " IIPpCAOTBPAlIATh UX;
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HaJIM4Me Pa3BUTOTO SKOJOTMYECKOTO MBIIUICHUS, SKOJIOTHYECKON KyIbTYpPbI, OMBITA JESITeTbHOCTH SKOJIOTMYECKOM HallpaBIeHHOCTH,
YMEHHUSI PYKOBOJICTBOBATHCSI MU B NTO3HABATEIBHOM, KOMMYHUKAaTUBHON M COLMATBHOMN MPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTHUECKOM
JESITETFHOCTH KOJIOTUIECKON HAMPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY YpPOBHIO DPa3BUTHS HAyKd M OOIIECTBEHHOW MPAKTHKH,
OCHOBaHHOI'O Ha JUaJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIHUKYJIBTYPHOM MHUPE;

COBEPILIECHCTBOBAHUE SI3bIKOBOM U UUTATENBCKON KYIBTYPBI KaK CPEICTBA B3aUMOACHUCTBHUS MEXIY JIOAbMH M MMO3HAHUS MUPA;

MOHUMAaHUE Ccrel(pUKN OMOTOTHH KaK HayKH, OCO3HAHUS e€ poiu B (POPMHUPOBAHHH PALMOHATIBHOTO HAYYHOTO MBIIIUIEHUS, CO3IaHUN
LEJIOCTHOTO TPEACTABICHHUS 00 OKpyXKarolleM MHUpe Kak O EIUHCTBE MPHPOIbI, YeIOBeKa W OOIIeCTBAa, B TO3HAHUM HPUPOIHBIX
3aKOHOMEPHOCTEH 1 pPEeUIeHHH MPOOJIeM COXpPaHEHHUSI IPUPOAHOTO PAaBHOBECHS;

yOeXJIEHHOCTh B 3HAYMMOCTH OHOJIOTHM JJIsl COBPEMEHHOM LMBMIM3ALMHU: OOECIEYeHHs] HOBOTO YPOBHS Pa3BUTHS MEAMLIMHBI,
CO3JIaHUE TIEPCIIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX pelIaTh PECYpCHBIE MPOOIEMBI PAa3BUTHS YEIOBEYECTBA, MMOMCKA MyTEH BBIXOA U3
100aJIbHBIX SKOJOTMUECKHUX MPOoOieM U 00ecreueHus epexoa K yCTOMYUBOMY Pa3BUTHUIO, PAllMOHAIBHOMY HMCIIOJIB30BaHHUIO TPUPOIHBIX
pecypcoB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHHUHM OWOJOTHUECKUX 3HAHWKM B LENSIX MOBBIIICHUS OOIIEH KyJIbTyphbl, €CTECTBEHHO-HAy4HOU
IPaMOTHOCTH, KaK COCTaBHON 4aCTH (PyHKIMOHAIHLHOU TPaMOTHOCTH 00y4aromuxcs, GopMupyeMoi npu U3y4eHUH OMOIOTHH;

MOHUMaHUE CYIIHOCTH METOIOB TIO3HAHUS, HCITOJB3yEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH UCTIONB30BATh MOTydaeMbIe 3HAHUS
JUIsL aHAJIN3a U OOBSCHEHUS SIBIICHUI OKPYXKAIOIIEro MUpa U MPOUCXOSAIINX B HEM U3MEHEHUH, YMEHHE JeJ1aTh 000CHOBAHHBIE 3aKITFOUCHHUS
Ha OCHOBE HAY4YHBIX (DAKTOB ¥ IMEIOIIUXCS TaHHBIX C LEBIO MOYYCHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTBH CaMOCTOSITEJIBHO MCIIOJIB30BaTh OMOJOrHYECKUE 3HAHUS JIA PCIICHUSA HpO6J'IeM B PCAJIbHBIX JXU3HCHHBIX CUTYallUAX,
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OCO3HAHHME LIEHHOCTHM HAy4YHOM JAESITENIbHOCTH, TOTOBHOCTh OCYILECTBIISITH HPOECKTHYIO W HCCIEAOBATENIBCKYIO JEATEIBbHOCTD
WHIMBUIYaJbHO U B TPYIIIIE;
TOTOBHOCTh M CHOCOOHOCTh K HENpPEPHIBHOMY OOpa30BaHUIO MU CaMOOOpPa30BaHUIO, K aKTMBHOMY IOJYYEHHIO HOBBIX 3HAHHMM MO

OMOJIOTMH B COOTBETCTBUH C KU3HEHHBIMH HOTpe6HOCTHMI/I.

METAINIPEIMETHBIE PE3VYJIBTATbI

MeranpenmMeTHble pe3ynbTaThl 0CBOCHMSI yueOHOTo npeameTra « bruonorusy» BKIIOYaroT: 3HaYUMBbIe 17151 POPMUPOBAaHUS MUPOBO33PEHUS
00ydJaromuxcs MeXIUCHUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIICHAYYHbIE TIOHATHUS, OTPAXKAIOIINE LEIOCTHOCTh HAYYHON KapTUHBI MUpA U
cnenupuKy METOJJOB NTO3HAHUS, UCIIOJIBb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIHUs, SIBICHUE, MTPOLIECC, CUCTEMA, HAYUHbIA (axT,
HOPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHs, UCCIIeIoBaHKe, HAOIIOACHNE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHX), YHUBEPCAJIbHBIE
yueOHble JielicTBUsA (IO3HABATeNIbHbIE, KOMMYHMKATHBHbBIE, PETYISTHBHBIE), oOecneunBaromue (opMUpOBaHUE (PYHKIIMOHAIBHOU
IPaMOTHOCTH ¥ COLIMAJILHONW KOMIIETEHIIUN O0YyYaroIMXCsl, CHOCOOHOCTh 00YUarOIIMXCsl UCIOIb30BATH OCBOCHHBIE MEXAUCLUUIUIMHAPHBIE,
MHUPOBO33PEHUECKHE 3HAHUS U YHUBEPCAJIbHbIC yueOHbIE IEHCTBHS B TO3HABATEIHLHON M COIIMAIHOM MTPAKTHKE.

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS IPOrpaMMBbl CPEIHET0 00LIero 00pa3oBaHus JOJKHBI OTPAXKaTh:

OBiageHne yHUBepCAJIbHBIMH Y4eOHBIMHU MIO3HABATEIbHBIMU /1CHICTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE AeCTBUA:

CaMOCTOSITEIBHO (POPMYIUPOBATh U AKTYaJIU3UPOBATh MPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOECHUHU 3HAHUH MPUEMBI JTOTMYECKOTO MBIIUIEHUS (aHAJIW3a, CAHTE3a, CPABHEHUS, KIacCU(PUKaUU, 0000IICHHS ),

PaCKpbIBATb CMBICJI OMOJIOTHYECKUX OHITUI (BI)II[GJ'I}ITB HX XapaKTCPHLBIC IIPU3HAKHU, YCTAHABJINMBATh CBA3U C APYTUMHU HOHHTI/IHMI/I);
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OTIpeNIeIATh e ACATEIbHOCTH, 3ajaBas HapaMeTphl U KPUTEPUHM HUX JOCTHKCHHS, COOTHOCHUTH PE3YJIbTaThl AEATEIBHOCTU C
MOCTABJICHHBIMU 1EJISIMU;

KCIIO0Ib30BaTh OMOJIOTMYECKUE MOHATHS I OObSICHEHUS (DAKTOB M SIBJICHUM KUBOW MIPUPOJIBI;

CTPOHTH JIOTHYECKHE PACCYXKIEHUS (MHAYKTHBHBIC, JCIYKTUBHBIC, MO aHAJIOTHH), BBIABISATH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B
paccMaTprBaeMbIX SIBICHUSX, (DOPMYIUPOBATH BHIBOBI U 3aKIFOUCHUS;

MIPUMEHATh CXEMHO-MOJICIIBHBIC CPEJICTBA JJIs MPEICTaBICHUS CYIIECTBEHHBIX CBSA3€H M OTHOIICHUN B M3y4aeMbIX OMOJOTHYECKUX
00BEKTaX, a TAK)Ke MPOTUBOPEUHIA PA3HOTO POJIa, BHISIBJICHHBIX B PA3IUYHBIX HHPOPMAITMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh MUIAH PElIEHUs MPOOJIEeMbI ¢ YU€TOM aHaIN3a UMEIOLIUXCS MaTepUaIbHBIX M HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JIEATEIIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJAbTATOB 1LI€JIIM, OLIEHUBATh PUCKHU MOCIEACTBUIN ACSTEIbHOCTH;

KOOPJIMHUPOBATH U BBIMIOIHATH Pa0OTy B YCIOBHUSX PEAIbHOTO, BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE TTPU PEIICHUH )KU3HEHHBIX TPOOJIeM.

2) 6a3oBbIe HCCIeN0BaTeIbCKUE JIeliCTBHSI:

BJIaJICTh HAaBBIKAMH Y4eOHO-MCCIIEI0BATEIbCKON M MPOCKTHOW NESITeIIbHOCTH, HaBBIKAMH Pa3pelIeHUs] MpoOJieM, CIIOCOOHOCThIO U
TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY METOAOB PELICHUS MPAKTUUECKUX 3a/1a4, IPUMEHEHHUIO PA3IMYHbIX METOJIOB TO3HAHMS;

UCITIOJIH30BaTh PA3IMYHbBIC BUJIBI ICSITEIBHOCTH 1O TTOJYYSHUIO HOBOTO 3HAHMS, €T0 MHTEPIIPETALUU, TPEOOPa30BAHHIO U MPUMEHEHHUIO
B y4€OHBIX CUTYaIIMsX, B TOM YHCJIE TIPU CO3aHUH YICOHBIX U COIMAIIBHBIX MTPOCKTOB;

(hopMupOBaTh HAYYHBIN TUIT MBIIIUICHUS, BIAIETh HAYYHOU TEPMUHOJIOTUEHN, KITFOUEBBIMU MTOHATUSIMU U METOJIAMU;

CTaBHUTh U (OPMYIHPOBATH COOCTBEHHBIC 33/1a4H B 00pa30BaTEIbLHOMN ACATEIBHOCTH U )KU3HCHHBIX CUTYaITUsX;

BBISABIISITH PUYMHHO-CJICICTBEHHBIE CBSI3M U aKTyaJIU3UPOBATh 3aJ1auy, BBIIBUTATh TUIIOTE3Y €€ PEeIIeHUs, HAXOAUTh apTyMEHTHI s

JOKa3aTrcJIbCTBA CBOUX YTBepﬁ(ﬂeHHﬁ, 3a1aBaThb IIapaMCTPhbl U KPUTCPHUU PCHICHUA,
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aHAJIN3UPOBATh NOJYUYCHHbIE B XOJAE PELICHUs 3a/aud pe3yibTaTbl, KpUTHUECKH OLEHHUBATH HUX JOCTOBEPHOCTb, NPOrHO3MPOBATH
M3MEHEHHE B HOBBIX YCIIOBHUSX;

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIHN OTIBIT;

OCYIIECTBIIATH LI€JICHANIPaBIEHHBIN OUCK NIEPEHOCA CPEICTB U CIIOCOOOB AEUCTBUS B IPOPECCHOHANBHYIO CPEY;

YMETh EPEHOCUTH 3HAHUS B TI03HABATENBHYIO U IPAKTUYECKYIO O0IACTH KUZHEAEATENbHOCTH;

YMETb UHTETPUPOBATh 3HAHMSI U3 Pa3HBIX MPEIMETHBIX 00JacTel;

BBIIBUTaTh HOBBIC WJCH, Mpeiararb OPUTHHAIbHBIC MOJXOABl W PEUICHHs, CTaBUTh NPOOIEMbl M 3aJa4d, AOIYyCKArollue
aJIbTEPHATUBHbIE PEIICHUS.

3) pabora ¢ unopmanueii:

OpUEHTUPOBATBCA B PA3JIMYHBIX HCTOYHUKAX HUHPoOpMauuu (TEKCTe Yy4eOHOro MnocoOusi, HAy4YHO-IOMYJIIPHOM JUTeparype,
OMOJIOTMYECKUX CIIOBApsX U CIPAaBOYHUKAX, KOMIIbIOTEPHBIX 0a3ax AaHHBIX, B IHTepHeTe), aHanu3upoBaTh HHPOPMALIHIO PA3IIUNYHBIX BUOB
1 (opM MpecTaBIeHuUs, KpUTHUECKHU OLIEHUBATh €€ T0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(GopMynUpOBaTh 3aMPOCHl U MPUMEHSITH PA3IMYHbIE METOABI IIPH MOUCKE U 0TOOpE OHOIOrnYecKol HH(pOpMaIK, HEOOXOIUMOM s
BBINIOJIHEHUS yUYE€OHBIX 3a]1a4;

OpUoOpeTaTh OMNBIT MCIOJIB30BaHUS HH(OPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH, COBEPLIEHCTBOBATh KYJIbTYpPY aKTHUBHOIO
WCIIOJIb30BAaHUS PA3JIUYHbIX IOMCKOBBIX CHCTEM;

CaMOCTOATEIbHO BbIOMpaTh ONTHUMAJIbHYIO (OpMy MpencTaBieHusi Ouosiornueckoil nHpopmanmu (cxembl, rpaduKH, AUATPAMMBL,
TaOJUIIbI, PUCYHKH U IPYToe);

MCII0JIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA IPU paboTe ¢ OMosIornueckoil nHpopManuen: MpUMEHATh XUMUYECKHE, PU3nYecKue
Y MaTeMaTH4YeCKUe 3HaKU U CUMBOJIBI, (hOpMYIIbl, aOOpeBHaTypy, HOMEHKJIATypy, HCIIOIb30BaTh U MPE0OPa30BbIBATH 3HAKOBO-CUMBOJIMUECKHE

CpEIICTBA HAITIATHOCTH,
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BJIaJI€Th HABBIKAMH PACIIO3HABAHUS U 3aIUUTHI HH(OpMAIMK, HHPOPMALIMOHHON 0€3011aCHOCTH JINYHOCTH.

OBnageHne yHuBepCcaJbHbIMM KOMMYHUKATUBHBIMU /1fiCTBUAIMU:

1) o01enme:

OCYIIECTBISATh KOMMYHHUKALIMU BO BCeX c(epax KU3HHU, aKTUBHO yYaCTBOBATh B AMAJIOTE WM JUCKYCCUH IO CYLIECTBY 00CyKaaeMoit
TeMbl (YMEHHUE 3aJaBaTh BOMPOCHI, BBICKA3bIBaTh CYXJACHHS OTHOCUTEIBHO BBIMOJIHEHMS IMpeajaraeMoi 3aJadyu, YYUTHIBATh UHTEPECHI U
COIVIAaCOBAaHHOCTb MO3UIMH JPYTrUX YUaCTHUKOB AMAJIOTa WU IUCKYCCHH);

pacmo3HaBaTh HEBEpOaNbHBIE CPEACTBA OOIIEHUS, MMOHMMATh 3HAYEHHWE COLMAIBHBIX 3HAKOB, MPEANOCHIIOK BO3HHUKHOBEHUS
KOH()IMKTHBIX CUTyallMi, YMETh CMsr4aTh KOH(IUKTHI U BECTU IIEPETOBOPHI;

BJAJIETh PA3IMYHBIMU CHOCOOaMM OOIICHHUS W B3aUMOICHCTBHA, TOHUMATh HAMEpPEHUs JIPYTHX JIONEH, MPOSBIATh YBAXKUTEIHHOE
OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOM (popme popMyIrpoBaTh CBOU BO3PAKEHHUS;

Pa3BEPHYTO U JIOTMYHO M3J1araTh CBOKO TOUKY 3PEHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPEZCTB.

2) coBMeCTHas 1eATeJIbHOCTD:

NOHMMAaTh U HMCIOJb30BATh MPEUMYIIECTBA KOMAHIHOW W WHAMBHUIYaJbHOW paOOThl NMpU pPEUIeHUH OHOIOrMYecKod MpoOIeMsbl,
00OCHOBBIBATH HEOOXOIUMOCTh MPUMEHEHUS TPYIIIOBBIX (POPM B3aMMOACHUCTBUS MPU PEUICHUN yU4eOHOH 3a/1a4u;

BBIOMPATh TEMATHKY U METOJIbl COBMECTHBIX JEHCTBUI C YUETOM OOLIMX UHTEPECOB U BO3MOXKHOCTEHN KaXkJI0TO 4JieHa KOJIIEKTHUBA;

MIPUHUMATh LIEJM COBMECTHOM AESTENBHOCTH, OPraHU30BBIBATE U KOOPIAMHUPOBATH ACHCTBUS MO €€ JOCTUKEHUIO: COCTABIATh IUIAH
NEHCTBUH, paclpenessaTh POJId ¢ yUETOM MHEHUN YYaCTHUKOB, OOCYXKAaTh Pe3yIbTaThl COBMECTHOM paboThI;

OLIEHMBATh Kaue€CTBO CBOETO BKJIa/1a M KaXKJJOr0 YYaCTHUKA KOMaH/Ibl B OOILUI pe3yabTar Mo pa3paboTaHHBIM KPUTEPHSIM;

Mpesiaratb HOBbIE€ MIPOEKTHI, OLIEHUBATh UAEH C MMO3ULIUKA HOBU3HBI, OPUTUHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIATh MO3UTUBHOE CTPATETMUYECKOE INOBEJCHHE B PA3IUYHBIX CUTyalUsX, MPOSBISATH TBOPYECTBO UM BOOOpakeHHE, OBITh

MHULIUATUBHBIM.
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OByageHne yHUBEpPCAJIbHbIMH PEryJIATHBHBIMH 1eHCTBUAMM:

1) camoopranmusanms:

MCII0JIb30BaTh OMOJIOTMYECKUE 3HAHUS JIsl BBISBIICHUS TPOOJIEM U UX PELICHUS B )KU3HEHHBIX M YUYEOHBIX CUTYAILHSIX;

BBIOMPATh HA OCHOBE OMOJOIMYECKUX 3HAHUH IeJIEBbI€ U CMBICIIOBbIE YCTAHOBKHM B CBOMX JEHCTBHSIX U IMOCTYIKAaX MO OTHOIIEHUIO K
YKUBOI MPUPOE, CBOEMY 370POBBIO U 3JOPOBBIO OKPYKAIOLIUX;

CaMOCTOSITEJILHO OCYLIECTBIISATh MO3HABATEIbHYIO JESTENbHOCTb, BBIABIATH MPOOIEMBI, CTaBUTh U (HOPMYyIHpoBaTh COOCTBEHHBIE
3aa4d B 00pa30BaTeIbHOMN AEATEIbHOCTH U KU3HECHHBIX CUTYAIUX;

CaMOCTOSITEJIBHO COCTABIATh IUIAH pELICHHUs MHpoOJaeMbl C Y4ETOM HMEIOLIUXCS PEeCcypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U
MIPEATIOYTEHU;

JlaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKd y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX IPEANOUYTEHUH;

JIeJ1aTh OCO3HAHHBINA BBIOOP, ApIryMEHTUPOBATh €10, OpaTh OTBETCTBEHHOCTh 32 PELLICHUE;

OLIEHUBATh IPUOOPETEHHBIH OIBIT;

croco6cTBOBaTh (OPMHUPOBAHUIO W TPOSBICHHUIO HIMPOKOH SPYAUIMHU B PA3HBIX O0NACTAX 3HAHWM, MOCTOSHHO MOBBIIIATH CBOM
00pa30BaTeNbHbIA U KYIbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B I€ATEIbHOCTb, OIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIaJETh HAaBBIKAMU I[O3HABATEIbHON pe(raeKcuu Kak OCO3HAaHUS COBEpUIAEMbIX JEHCTBMM M MBICIUTENBHBIX MPOLECCOB, HX
pe3yabTaToB U OCHOBAHUM, UCTIOJIb30BaTh MPUEMBI pe(IEKCUU sl OLICHKU CUTyalluu, BBIOOpa BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIIEHUS 10 UX CHU)KEHUIO;

IIPUHUAMATh MOTUBBI M aPTYMEHTHI APYTUX [IPU aHAJIU3€E PE3YJIbTATOB ACATEIbHOCTH;
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3) npuHsTHE ce0s U IPYTrUX:

MPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA,

MPUHHUMATh MOTUBBI U aPTYMEHTHI APYTHUX MPU aHATU3€E PE3YyJIbTaTOB ACATEILHOCTH;
pU3HABaTh CBOE MPaBO U MPABO JPYTHX HA OLIUOKU;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIMH JPYrOro YeJoBeKa.

HPEJMETHBIE PE3YJIBTATbBI

[IpenmeTnbie pesynsrarsl ocBoeHus nporpaMMbl COO mo 6uonoruu Ha 6a30BOM YPOBHE BKJIIOUAIOT CrieUU(UIECKUE sl yaeOHOTro
npenmMera «buonorus» HayyHble 3HaHUS, YMEHHUS U CIIOCOOBI JEHCTBUM 1O OCBOCHUIO, MHTEPIIPETAMU U IPE0OPa30BaHUIO 3HAHUM, BUIbI
JEeSITeIbHOCTU 1O MOJyYEHUI0 HOBOTO 3HAHUS U IPUMEHEHHIO 3HAaHUM B Pa3IMYHBIX Y4EOHBIX CUTYallUsX, a TAKXKE B pEabHbBIX KU3HECHHBIX
CUTYyallUsIX, CBSI3aHHBIX ¢ Ononorueil. B mporpamme npeaMeTHble pe3yabTaThl MPEACTaBICHbI M0 TOAaM 00y4EHHUS.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHoro npeameta «buonorus» ¢ 10 knacce n0MKHBI OTPaXaTh:

c(OpMUPOBAHHOCTh 3HAHUW O MECT€ M POJU OHMOJOTMM B CHCTEME HAay4yHOTO 3HAHMS €CTECTBEHHBIX HayK, B (hopMHpoOBaHUU
COBPEMEHHOM €CTECTBEHHO-HAYUYHOW KapTUHBI MUPA U HAYYHOI'O MUPOBO33PEHMSI, O BKJIAJIE POCCUICKUX U 3apyOeKHBIX YUEHBIX-OHOIOrOB
B pa3BUTHE OMOJOTHH, (YHKIMOHAIBHON TPaMOTHOCTH YE€JIOBEKA JIJISl PEIICHHUS KU3HECHHbBIX 33/1a4;

YMEHHUE PacKphIBATh COACPKAHUE OMOJOTMYECKUX TEPMUHOB U MOHATUMN: )KU3Hb, KJIETKA, OPraHU3M, METa00I13M (0OMEH BELIECTB U
IpeBpallleHue SHEPruM), roMeocTa3 (CaMOperyssius), YpOBHEBass OpraHU3alysl KUBBIX CHCTEM, CAMOBOCIPOU3BEICHHUE (PEHPOLYKIHS),

HACJICACTBCHHOCTb, KBMCHYUBOCTL, POCT U PA3BHUTHC;
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YMEHHUE u3jararb OM0JIOrn4ecKue TeOpUH (KJIETOUHAsl, XPOMOCOMHAs, MyTallMOHHAsA, LIEHTPaJIbHAas! 10IMa MOJIEKYJISIPHOM Onoorun),
3akonbl (I. Mennens, T. Moprana, H. . BaBunosa) u y4uenus (o neHTpax MHOrooOpasusi U MPOUCXOKACHUS KyJIbTYpHbIX pacteruii H. U.
Basuuosa), onpenensTh rpaHULbl KX IPUMEHUMOCTHU K dKUBBIM CHCTEMAM;

YMEHHE BJIaJIeTh METOJaMU HAy4HOTO MO3HAaHUS B OMOJOTMM: HAONIOJEHUWE U ONHCAHUE JKMBBIX CHCTEM, MPOIECCOB U SIBICHHIA,
opraHu3aius M MpoBeleHHE OMOJIOTMYECKOrO 3KCIIEPUMEHTA, BBIJIBUKEHUE TUIIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXKIY HCCIETyEeMbIMU
BEJIMYMHAMMU, OOBSCHEHHE MOIYYEHHBIX PE3Yy/IbTaTOB, UCIOIb30BAHHBIX HAYYHBIX MOHATHH, TEOPUN U 3aKOHOB, YMEHHE JI€1aTh BHIBOJbI HA
OCHOBAHUH IOJIyYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICIATh CYIIECTBEHHbIC IPU3HAKM BUPYCOB, KJIETOK IPOKAPUOT M JYKApPHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHM3MOB, OCOOCHHOCTH TIPOIIECCOB: OOMEHa BEIIECTB W IMPEBpALICHUS DHEPIUU B KIETKe, (OTOCHMHTE3a, IUIACTHYECKOTO H
SHEPreTUYEeCKOro OoOMEHa, XEMOCHHTE3a, MHUTO03a, MEW03a, OIJIOJOTBOPEHMS, Pa3MHOKEHUS, WHIMBUIYAJIbHOTO Pa3BUTHUS OpraHU3Ma
(oHTOTEHE3);

YMEHHUE NPUMEHSTH MOJTYYEHHbIE 3HAHUS AJs1 OOBSCHEHUS OMOJOTMYECKUX MPOLECCOB W SIBICHUH, IJIs NPUHATHUS MPAaKTHYECKUX
peleHuil B MOBCETHEBHON JKU3HU C LIEbI0 0OecreueHrs: 0€30MacCHOCTH CBOETO 3/I0POBBS U 370POBbs OKPYKAIOLIUX JIFOAEH, COOMIOIEHUS
HOpPM T'PaMOTHOTO TOBEICHUS B OKPY>KAIOIeH MPUPOIHON cpesie, MOHMMaHue HEOOXOAMMOCTH UCTIOIb30BaHUS JOCTHKEHHI COBPEMEHHOM
Ouosiornu ¥ OMOTEXHOJIOTUH /1711 pallMOHAJIBHOIO MPUPOIOIOIb30BAHNUS;

YMEHHE pellaTh 3JIEMEHTapHbIE TEHETHYECKHE 3a/Jaud Ha MOHO- U JWUTHOPHIHOE CKpEIIMBAaHWE, CIEIJICHHOE HaclelI0BaHHe,
COCTABJISITh CXEMbl MOHOTMOPUTHOTO CKPELIMBAHUS AJIs MIPEICKa3aHusl HAaCIeJOBaHUs MPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOJHATH JIaOOpaTopHble U TpakTHUYECKHe paboThl, coOmofarh IMpaBwia MpU pabdore ¢ yd4eOHBIM U J1aOOPAaTOPHBIM

000py/I0BaHKEM;
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YMEHHE KPUTHUYECKU OLIEHMBATh U MHTEPHPETUPOBATh MH(POPMAIMIO OHOIIOTHYECKOTO COAEPIKAHMUS, BKIIIOYAIOLIYIO ICEBIOHAYYHbIE
3HAHUS U3 PA3TUYHBIX HCTOYHHUKOB (CpeCcTBAa MACCOBOM MH(POPMAIINU, HAYYHO-TIOMYIISIPHBIE MaTepUaIIbl), STUYECKHE aCTIEKThl COBPEMEHHBIX
HUCCICAOBAHUN B OMOJOTHUH, MEAULINHE, OMOTCXHOJIOTHH;

YMEHHE CO3[aBaTb COOCTBEHHbIE MHCbMEHHBIE W YCTHBIE COOOILIEHHs, 00001as OHOIOrMYEeCKYt0 HH(OPMAIMIO M3 HECKOJIBKHX
HMCTOYHUKOB, IPAMOTHO KCIIOJIb30BATh NOHATUIHBIN anmnapar OMOJIOTHH.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorusy ¢ 11 knacce NOMKHBI OTpaXarhb:

c(hOpMUPOBAHHOCTh 3HAHUNW O MECT€ M POJU OHMOJOTMHM B CHCTEME HAay4yHOTO 3HAHMS €CTECTBEHHBIX HayK, B (hopMHpOBaHUU
COBPEMEHHOM €CTECTBEHHO-HAYUYHOW KapTUHBI MUPA U HAYYHOI'O MUPOBO33PEHMSI, O BKJIAJIE POCCUICKUX U 3apyOeKHBIX YUEHBIX-OHOIOrOB
B pa3BUTHE OMOJOTHH, (YHKIMOHAIBHON TPaMOTHOCTH YE€JIOBEKA JIJISl PEIICHHUS KU3HECHHbBIX 33/1a4;

YMEHHUE PACKPbIBaTh COACpNKaHUE OMOJOrMUYECKUX TEPMUHOB UM MOHSATUN: BHUJI, TOMYJIALNS, TEHO(DOH, SBONIONUS, ABHXKYIIHE CHUIIbI
(axTopbl) 3BOMOLMHU, MNPUCHOCOOIEHHOCTh OPraHU3MOB, BHJI000pa30BaHHE, HKOJIOTMYECKHE (AKTOPhl, IKOCUCTEMA, MPOIYLEHTHI,
KOHCYMEHTBI, PEIyLIeHTbI, [IENH MUTAHUSL, SKOJIOTHYEeCKas MupamMuaa, OMoreoleHos, onocdepa;

yYMEHHE H3jararb OHOJOruyeckue Teopuu (dBomronuoHHass Teopus Y. JlapBuHaA, CHHTETHYECKas TEOpPHUS 3BOJIOLMH), 3aKOHBI U
3aKOHOMEPHOCTH (3aponbiiieBoro cxonactsa K. M. bapa, yepenoBanust iaBHbIX HaripaBieHU u myTei apomtonuu A. H. CeBepuiosa, yueHus
o 6uocdepe B. 1. Bepnanackoro), onpeaensiTe rpaHULIbl UX IPUMEHUMOCTH K JKUBBIM CUCTEMaM,;

YMEHHE BJIaJeTh METOJaMU HAy4YHOTO MO3HAHUS B OMOJOTHH: HAONIOACHHWE W ONHCAHUE JKMBBIX CHCTEM, MPOIECCOB U SBICHHIA,
opraHu3anus ¥ MpoBeleHHE OMOJIOTMYECKOr0 3KCIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bl, BHISIBICHHE 3aBUCUMOCTH MEXKIY HCCIETyEeMbIMU
BEJIMYMHAMM, OOBSCHEHHE MOIYYEHHBIX PE3y/IbTaTOB, UCIOIb30BAHHBIX HAYYHBIX MOHATHH, TEOPUN U 3aKOHOB, YMEHHE JI€]1aTh BHIBOJbI HA
OCHOBAHMH TOJIYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIJICNATh CYIIECTBEHHbIE IPU3HAKU CTPOCHUSI OMOJIOTUYECKUX OOBEKTOB: BUIOB, MOMYJISILMNA, TPOIYLIEHTOB, KOHCYMEHTOB,

PEAYUCHTOB, 6I/IOFeOLIeH030B U JKOCHUCTEM, 0COOCHHOCTH IMPOIECCCOB: HAacCJIeICTBEHHOM U3MCHYHNBOCTHU, CCTCCTBCHHOI'O 0T60pa,
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BUI000pa30BaHUs, TPUCTIOCOOICHHOCTH OPraHU3MOB, ACHCTBUS SKOJOTMYECKUX (PAKTOPOB HA OpPraHM3MBbI, MEpeHOca BEUIECTB U MOTOKA
SHEPrHHM B 3KOCHCTEMAaX, aHTPOIMOTCHHBIX M3MEHEHUH B HKOCHCTEMaX CBOCH MECTHOCTH, KPyroBOPOTa BEIIECTB U OMOT€OXHMUYECKUX
LUKJIOB B Onocdepe;

YMEHHE NPUMEHATh MOTY4YECHHbIE 3HAHUA U1 OOBSICHEHHS OMOJIOTMYECKHMX MPOLIECCOB U SIBICHUH, JUISl MPUHATHS NMPAKTHUYECKUX
pelIeHuil B TOBCETHEBHOW JKU3HM C LENBI0 00ecTeueHrs 0€30MacHOCTH CBOETO 3I0POBBS U 30POBbS OKPYKAIOUINX JIFOACH, COOMIONECHUS
HOPM T'PaMOTHOTO MOBEJIEHUS B OKpYXKarollel MPUPOIHON cpesie, MOHUMaHUue HEOOXOIMMOCTH HCIIOJIb30BaHUS JOCTUKEHUN COBPEMEHHON
OMONIOTHY /TSl PAllMOHATIBHOTO MPUPOAOTIOIH30BAHNUS;

yMEHHE peliarh 3JIeMEHTApHble OMOJOTMYECKHUE 3a/lauM, COCTABISTh CXEMbl NEPEHOCA BEIIECTB W HHEPrUU B dKOCHUCTEMax (Lenu
MUTAHUSA);

YMEHHUE BBINOJHATH JIA0OpATOpPHBIE M NPAaKTHUECKUE padoThl, cOOMIOAATh MpaBuiia MpU padboTe ¢ y4eOHbIM U J1abOpaTOPHBIM
000py/I0BaHKEM;

YMEHHE KPUTHYECKH OIECHUBATH W MHTEPIPETUPOBATh HH(YOPMAIIUIO OMOIOTHYECKOTO COACPKAHMS, BKIIIOYAIONIYIO TICEBIOHAYYHBIC
3HAaHUS U3 Pa3IMYHBIX MCTOUYHUKOB (CPEICTBA MacCOBOM MH(pOpMAlMM, HAyYHO-TIOMYJISIPHbIE MaTepHalibl), pacCMaTpuBaTh II00aIbHbIE
HKOJIOTMYECKHE POOIEMbI COBPEMEHHOCTH, (HOPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO TO3HIIHIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIICHHS, 0000IIas OMOJOTMUECKYI0 HH(POPMAIUI0 U3 HECKOJBbKUX

HUCTOYHUKOB, 'PAMOTHO HCIIOJIb30BATH MOHSITUHUHBIN arrapar OMOJIOTUH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBanue KoJsinuecTBO 4yacoB
o/ A31e/10B 1 TeM K n DJIeKTPOHHBIe (HU(pPOBHIE)
P Bcero OHTPOJILHBIC PaKTHIeCcKne oOpa3oBare/ibHbIE Pecypchl
n NporpamMmel padoThI padoThI
1 buonorus kak Hayka 2 Eubmorexa OK
https://m.edsoo.ru/7f41¢292
) JKuBbIle cucTeMBbI 1 BIX 1 1 bubmuoreka [IOK
opraHu3amnus https://m.edsoo.ru/7f41¢292
3 XUMHUYECKUN COCTaB U ] 1 1 bubanoreka [IOK
CTPOCHUE KIETKH https://m.edsoo.ru/7{41¢292
4 KuznenessTeabHOCTh 6 1 bubmuoreka [IOK
KJIETKU https://m.edsoo.ru/7f41¢292
P
| e, 5 | s ok
JHBHIALY https://m.edsoo.ru/7f41¢292
pa3BUTHE OPTraHHU3MOB
H
| Bamememoen | 1 | s o
https://m.edsoo.ru/7f41¢292
OPraHn3MOB
7 Cenexuys opraHu3MoB. 3 bubmorexa [JOK
OCHOBBI OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO 34 2 5
YACOB 110 1IPOT'PAMME
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11 KJIACC

KoJsimuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHue pa3ies10B U TeM (uu¢posBbIe)
n/m | mporpamMmbl Bcero KoHTposbHbIe IlpaxTirieckue o0pa3oBare/ibHbIE
padoThI padoThI pecypel
bubnmuoreka [IOK
1 OBoMoLKOHHas GHONOrHA ? 1 https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE )KU3HU HA 9 1 1 bubmmorexa [IOK
3emie https://m.edsoo.ru/7f41cc74
3 OpranusMsl U OKpy>Karolas cpeaa 6 1 bubmiorexa LIOK
https://m.edsoo.ru/7f41cc74
bubnmuoreka [IOK
4 Coo00111ecTBa U DKOJIOTHUYECKUE CUCTEMBI 10 1 https://m.edsoo.rw/7f41 cc74
OBLHIEE KOJIMYECTBO YACOB 110 34 ) 3

ITPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O NTIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

VYyeonuk buonorus 10 knacc: 6a3oBbiit ypoBens/B.B. Tlaceunuk; A.A. Kamenckuii; A.M. Py6mnos; I'.T". [lIBe-
1oB; 3.I'. ['anontok - M. : IIpoceemnienue, 2022 (JIuaus KU3HM).
VYyebnnk buomnorus 11 kmacc: 6a3oBerit ypoBens/B.B. Ilaceunuk; A.A. Kamenckuii; A.M. Pyomos; I'.T". [1IBe-
uoB; 3.I'. 'anontok - M. : IIpocBemenue, 2022 (JIuHus *Ku3HNM).

METOAUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

VYuebnuk buonorus 10 knacc: 6a3oBbiit ypoBeHs/B.B. [Taceunnk; A.A. Kamenckuii; A.M. Py6mos; I'.I". [1IBe-
uoB; 3.I'. 'anontok - M. : IIpocsemienue, 2022 (JIunus *Ku3HM).

VYyeonuk buonorus 11 knacc: 6a3zoBbiit ypoBens/B.B. Tlaceunuk; A.A. Kamenckuii; A.M. Py6mos; I'.T". [1IBe-
1oB; 3.I'. 'anontok - M. : [Ipocsemienue, 2022 (JIuHus *Ku3HNM).

Y4eOHbie mocoOust o GMOIOTUU

Metoanueckue pa3paboOTKy 10 OUOIOTUU

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

bu6muoreka IIOK
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