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IHOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpammbl M0 OMOJOTUM TEOPETUUYECKYI0 OCHOBY JJIs ONPENENICHHs MOAXOAO0B K (POPMUPOBAHUIO COAEpPKAHUS
yuebHoro npeamera «buonorus» cocraBunu: koHuentyanbHsle nonoxeHuss PI'OC COO o B3auMo00yCIOBICHHOCTH LENeH, ColepKaHus,
pe3yapTaroB 00y4eHHs U TPeOOBAaHUIN K YPOBHIO IOJTOTOBKH BBIITYCKHUKOB, MOJIOKEHU 00 0OLIUX LEsIX U MPUHLHUIIAX, XapaKTepU3yOUINX
COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeIHero ob1ero oopaszoBanus B Poccuiickoit deaepaiyy, a Takke MOJIOKEHUS O CrielUpUKe OMOTO0THH,
e€ 3HaYCHUH B NMO3HAHUH JKUBOM MPUPOIBI U 00ECIIEUEHNH CYIIIECTBOBAHUS YEJI0BEUECKOro o0mecTBa. CoracHO Ha3BaHHBIM MOJIOKEHUSM,
ofpeziesieHbl OCHOBHBIE (DYHKIIMH MPOTPaMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouosoruu Ja€T mpeacTaBiIeHHe O LesX, 00 oOmiel crparerud oOydeHusi, BOCIUTAHUSA U Pa3BUTHUSA OOyYaOIIUXCS
cpelacTBaMu yueOHoro npeamera «buonorusy, onpeaenser oOs3arenbHOE MPEIMETHOE COAEpKAHHUE, €ro CTPYKTYpY, paclpeneieHue mno
pa3zgenaM M TeMaM, pPEKOMEHIYEeMYyI0 II0CJIEeJOBaTeIbHOCTh H3yueHUs ydeOHOro Marepuaia ¢ y4E€TOM MEXKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX CBSI3€H, JJOTMKH 00pa30BaTeIbHOIO MPOIIECCa, BO3PACTHBIX 0COOEHHOCTEN 00yYatOIXCS.

B mporpaMme no OMONOrMM TakKe YUYUTHIBAIOTCS TPEeOOBAaHUS K IUIAHUPYEMBIM JMYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM
pesynbraram o0y4deHus B (POpMHUPOBAHUU OCHOBHBIX BHIOB YU€OHO-ITO3HABATEIHHOMN JAESITENbHOCTH/YU€OHBIX AEMCTBUN 00YyYarOIIUXCs 10
OCBOCHHUIO COJIEp)KaHUsI OMOJIOTHYECKOTO 00pa30BaHuUs.

B mporpamme mo 6uonoruu (10—11 kmaccel, 6a30BbIi ypOBEHb) pealn30BaH MPUHIMIT MTPEEMCTBEHHOCTH B M3YYCHHH OMOJIOTHH,
Onarozmapsi yeMy B HEl MPOCMATPUBAETCS HANPABICHHOCTh HAa Pa3BUTHE 3HAHUM, CBA3AHHBIX C (POPMUPOBAHUEM E€CTECTBEHHO-HAYYHOTI'O
MHUPOBO33PEHHUSI, LIEHHOCTHBIX OPUEHTALUI JMYHOCTH, IKOJIOIMUECKOTO MBIIIIJICHHS, IPEICTABICHUHN O 37J0POBOM 00pa3e )KU3HHU 1 OEpeKHBIM
OTHOIIEHUEM K OKpYyXarolen npupoaHoi cpene. [loatoMmy Hapsay ¢ uydeHueM o01eOnoIornueckux TeOpui, a TaKyKe 3HaHUM O CTPOCHUU

JKHUBBIX CHUCTCM PA3HOI'0 paHra M CyIHOCTH OCHOBHBIX ITPOTCKAIOIINX B HHUX IIPOLCCCOB B IIpOrpaMme I10 ouonoruu YACIICHO BHUMAHHC
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WCTIONIB30BAHUIO TIOJIyYCHHBIX 3HAHWH B TOBCEIHEBHON >KM3HHM MJIS PEHICHHs TPUKIAAHBIX 3a/1ad, B TOM YHCJIE: TPOPUIAKTUKA
HACJICZICTBEHHBIX 3a00JIEBaHUI YEIOBEKa, MEIMKO-TEHETHUYECKOTO KOHCYJIBTHPOBAaHUS, OOOCHOBAHMSA HKOJOTMYECKU IIEIECO00Pa3HOTO
MOBEJICHHUSI B OKPY’KAIOIIeH NMPUPOAHON Cpejie, aHAINW3a BIMSHHUS XO3SHCTBEHHOHN NESATENPHOCTH YEJIOBEKa Ha COCTOSTHHE MPUPOAHBIX H
UCKYCCTBEHHBIX JKOCUCTEM. YCHIICHWE BHUMAaHUS K MPUKIAAHOW HANpaBICHHOCTH yudeOHOro mpenmera «buonorus» mnpoauKToBaHO
HEOOXOAMMOCTBIO 00ECTICUEHUS YCIOBUHN /ISl PEUICHUS OHOW M3 aKTyalbHBIX 3a/1a4 IIKOJIBHOTO OMOJOTHYECKOro 00pa3oBaHus, KOTOpas
npeanonaraet GopMupoBaHue y 00yHarOIIMXCS CIOCOOHOCTH aJalTUPOBATHCS K M3BMEHEHUSIM IMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO
Mupa.

buosnorust Ha ypoBHE CpeHEro o0IIero oopa3oBaHus 3aHUMaET BaxxHOe MecTo. OHa obecrieunBaeT POPMUPOBAHUE Yy OOYUAIOIITUXCS
MPEICTABICHUI O HAYYHOM KapTUHE MUpPa, paciupsieT 1 0000IIaeT 3HaHus O JKUBOM MPUPOJIE, €€ OTIMUNUTEIbHBIX TPU3HAKAX — YPOBHEBOM
OpTraHW3ali{ U IBOJIOIHH, CO3MAET YCIOBHS [UIsl: TIO3HAHUSI 3aKOHOB XUBOW MPHUPOIBI, GOPMHUPOBAHHS (PYHKIIMOHATHFHONW TPAMOTHOCTH,
HaBBIKOB 3/10pOBOT0 U 0€30I1aCHOr0 00pasa KHU3HH, IKOJIOIMUECKOTO MBIIUIEHUS, IEHHOCTHOTO OTHOLIEHUS K KUBOU MPUPOJIE U YETIOBEKY.

Bonpmioe 3HaueHne GMOIOTHS UMEET TaKKe ISl PeIICHUS] BOCITMTATEIBHBIX W PAa3BUBAIOIIMX 33]1ad CPEIHEro o0mero oopa3oBaHus,
conuanu3anuu odyyatonuxcs. M3ydenue 6uonoruu odecreunBaeT yCcaoBus 1t GOPMUPOBAHUS HHTEIICKTYa IbHBIX, KOMMYHUKAIIMOHHBIX
1 TH(POPMAITMOHHBIX HABBIKOB, 3CTETHUECKOH KYJIBTYPBI, CIOCOOCTBYET HHTETPAIIMH OMOJIOTUIECKUX 3HAHUH C TPEJCTABICHUSIMH U3 JPYTHX
y4eOHBIX TMPEIMETOB, B YaCTHOCTH, (U3WKH, XMMUU U reorpaduu. Ha3zBaHHBIE TOJIOKEHHS O TMpeTHA3HAUYCHUH Y4eOHOTO MpeaMeTa
«buonorus» cocraBUIM OCHOBY JUISI OMPEACTCHHs IMOIXOJ0B K OTOOPY M CTPYKTYPHPOBAHHIO €r0 COJIEp)KaHUs, MPEICTABICHHOTO B
MPOrpaMme 1o OHOIOTHH.

OT160p conepxanus yueoHoro npeamera «bronorus» Ha 6a30BOM ypOBHE OCYILECTBIEH € MO3ULUN KyIbTypOoCOOOpa3HOro MOAX0Aa, B
COOTBETCTBUM C KOTOPBHIM OOydYaroImuecs IODKHBI OCBOWTH 3HAHWSA W yMEHHWS, 3HAYUMBbIC i1 (HOPMUPOBAHUS OOIIEH KyJIbTYpHI,
OTIpeNieNsIIoIINE aJIeKBaTHOE IOBEACHUE YEIOBEKa B OKpPYXKaIoLIEH NpUpPOJHON cpene, BOCTPeOOBAHHBIE B IMOBCEAHEBHOM MXU3HU U

MpaKTUYECKOU JesATenbHOCTH. Oco00€e MECTO B 3TOM CHCTEME 3HAHUI 3aHHMMAIOT 3JIEMEHTBI COJEPKAHUS, KOTOPBIE CIy’aT OCHOBOM AJis
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(dbopMUpOBaHHS TPEACTABICHUI O COBPEMECHHOH €CTECTBEHHO-HAyYHOW KapTUHE MHUpPAa H IICHHOCTHBIX OPHUCHTAIMAX JIMYHOCTH,
CIIOCOOCTBYOIIHUX TYMaHU3AIUNA OMOJIOTUIECKOTO 00pa30BaHUSI.

CTpyKTypHUpOBaHKE COACPKAHKS YUeOHOr0 MaTepraia B IporpaMMme 1o OMOJIOTHH OCYIIECTBICHO ¢ YU4ETOM MPUOPUTETHOTO 3HAUCHUS
3HaHUH 00 OTJIMYUTEIIBHBIX 0COOCHHOCTSIX )KUBOH IPUPOJIBI, O €€ YPOBHEBOM OpraHU3aIMK ¥ SBOIIOIMH. B COOTBETCTBUY C 3THM B CTPYKTYPE
y4eOHOro npeaMera « bromorusy BbIIEICHBI CICIYIOIINE COEPIKaTeNIbHbIC JIMHUU: «bHoorus Kak Hayka. MeTo/Ibl HayYHOT'O MO3HAHHMSIY,
«Kierka kak Omosormueckas cucrema», «OpraHu3Mm Kak Owosormyeckas cucrema», «CucrtemMa m MHOrooOpasue OpraHHYECKOrO MHpPay,
«DBOJTIOIHS JKUBOM MPUPOIBDY, K IKOCHCTEMBI U TIPUCYIITUEC UM 3aKOHOMEPHOCTH.

Lenp m3yuenust ydeOHoOro mpemmera «buosnorus» Ha 0a30BOM ypOBHE — OBJAJICHHWE OOYYaIONIUMKCS 3HAHUSMHU O CTPYKTYpPHO-
(YHKIIMOHALHOW OPTraHWU3allii JKUBBIX CHCTEM Pa3HOTO paHTra M MPHOOPETCHHE YMEHHWH HWCIOJIb30BaTh STH 3HAHUS JJIS IPAMOTHBIX
JCHCTBHUN B OTHOIICHUHM OOBEKTOB KHBOW MPUPOIBI M PEIICHUS Pa3IUYHbBIX KU3HCHHBIX ITPOOJIEM.

JlocTrKeHUe 1IeNT U3y4eHHsl yaeOHOoro npeamera «buonorus» Ha 6a30BOM YPOBHE 00€CIICUNBACTCS PEIICHUEM CIICAYIONINX 3a7a4:

OCBOCHHE 00YyJaIOIIUMHUCS CHCTEMbI 3HAHUH O OMOJIOIMYECKUX TEOPUAX, YUCHHUAX, 3aKOHAX, 3aKOHOMEPHOCTSX, THITOTE3aX, MpaBUjax,
CITy’>KallIiX OCHOBOH I ()OPMHUPOBAHUS TIPEACTABICHHIA O €CTECTBEHHO-HAYYHOH KapTHHE MHUPa, O METOJIaX HAYYHOTO IMO3HAHUS, CTPOCHHH,
MHOT000pa3uu U 0COOCHHOCTSIX KUBBIX CUCTEM PAa3HOTO YPOBHS OPraHU3aIluH, BBIIAIONIUXCS OTKPBITUSIX U COBPEMEHHBIX HCCIICIOBAHUSX B
OHOJIOrHH;

(dopMuUpoBaHKE Y 00YyYAIONIUXCS TO3HABATEIBHBIX, HHTC/UICKTYa IbHBIX U TBOPUYCCKHX CIIOCOOHOCTEH B MPOIECCE aHAIM3a JaHHBIX O
MYyTSAX Pa3BUTHS B OMOJIOTUH HAyYHBIX B3IVISI0B, HJCH M MMOIXO0B K M3YUYCHHUIO KUBBIX CHCTEM PAa3HOTO YPOBHS OpPraHU3alliy;

CTaHOBJICHHE Y O0YYarOIIUXCs O0IICH KyIbTYPhl, PYHKIIMOHATLHOW TPAMOTHOCTH, PA3BUTHE YMEHHH OOBSICHATD U OIICHUBATH SIBIICHUS
OKPYIKAIOIIEr0 MUPA dKUBOW MPUPObI HA OCHOBAHWHU 3HAHHWK U OIBITA, TOJYUYCHHBIX MTPH U3yYCHUU OUOJIOTHH;

dbopMupoBaHHE y OOYYAIOIIUXCS YMEHHH WILIIOCTPUPOBATh 3HAYCHHWE OWOJOTMYECKHX 3HAHMHA B TMPAKTHUCCKOW JCATEIHHOCTH

YCJIOBCKA, Pa3BUTHU COBPCMCHHBIX MCOAUIIMHCKUX TEXHOJIOTHUM U ar pO6I/IOT€XHOJ'IOF Hﬁ,



BOCIMTAHUE YOEKIEHHOCTH B BOZMOYKHOCTH ITO3HAHUS YEJIOBEKOM KHBOW MPUPOJIbI, HEOOXOIUMOCTH OEpEKHOr0 OTHOUIEHHUS K HEH,
COOJTIOICHNUS ATHYECKUX HOPM IIPU IPOBEACHNUN OUOIOTUYECKUX HUCCIIE0OBAHUM;

OCO3HAHHUE LIEHHOCTHU OMOJOTMYECKUX 3HAHUMN JJI MOBBIIIEHUS YPOBHS SKOJOTMYECKOW KYNBTYpPhl, 1 (POPMHUPOBAHUS HAYUHOIO
MHUPOBO33PEHMUS;

MPUMEHEHUE NPHUOOPETEHHBIX 3HAHUM W YMEHWI B TOBCEJHEBHOM >KM3HU JUIsl OLIEHKH MOCJEICTBUN CBOEW NEATEIbHOCTH IO
OTHOIIIEHUIO K OKPY’KAKOIICH cpejie, COOCTBEHHOMY 3I0POBBIO, 000CHOBAHKE U COONIOZICHNE Mep TPO(PHITAKTUKH 3a00JICBaHHI.

B cucreme cpennero obmiero oOpasoBanusi «buonorus», u3ydaemas Ha 0a30BOM YpOBHE, SBISETCS OO0S3aTEIbHBIM y4eOHBIM
OPEAMETOM, BXOJSIIMM B COCTAB NMpeIMeTHON o0acTi « EcTecTBEHHO-HayYHbIE IPEIMEThD».

JlanHas paboyas mporpaMma COOTBETCTBYET (enepalibHOW padoyeil mporpamme CpeaHero oomero oopa3oBaHUs, YTBEPKIEHHOU

oporpamMmor Munucrepcrsa npocsenieaus Poccuiickoit @enepanuu ot 18.05.2023 No 371.

IIpu D33D360TK6 qu6H0ﬁ IporpaMmMbl HCIIOJb30BaH «KOHCTDVKTOD Da60‘-II/IX porpamMmy», pa3sMEIIEHHBIM Ha mnopTrane «EamHoe

cozepkanue o0rero oopasosauusay mo aapecy https://edsoo.ru/konstruktor-rabochih-programm/.

Jist u3yuenusi 6uonoruu Ha 0a30BOM YPOBHE cpeiHero obiero odopazoBanus oTBoauTcst 68 yacos: B 10 kiacce — 34 gaca (1 gac B

Heneno), B 11 kimacce — 34 yaca (1 yac B Heaento).



COIAEPKXAHUE OBYYEHMUAA
10 KUIACC

Tema 1. Buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOrMH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U IPYTUMU €CTECTBEHHBIMU HayKaMu, Guiiocopue, STUKOM,
3CTETUKOU U mpaBoM. Posib OGuosoruu B GopMupOBaHUN COBPEMEHHOM HaydHOUH KapTHUHBI MUpa. CucTeMa OMOJIOTHYECKUX HayK.

Metonpl MO3HaHHS KUBOW NPUPOABI (HAOMIONEHUE, HKCIEPUMEHT, OMHMCAaHWE, H3MEpEeHHe, Kiaccu(ukanus, MOAETUPOBAHHE,
cTaTUCTUYeCcKast 00paboTKa TaHHBIX ).

JdemoHcTpanum:

[Toptpetsr: Y. dapsun, I. Menaens, H. K. Konbnos, Ix. Yorcon u ®@. Kpuk.

Tabnuipl 1 cxembl: «MeTobl TO3HAHUS KUBOU TPUPOJIBI.

JlaGoparopHblie U NpaKTHYeCKUe PadoThI:

JIaGoparopHast pabota Ne 1. «lcronb30BaHNe pa3IMuHbIX METOJOB MPU U3YUEHUN OMOJIIOTUYECKUX OOBEKTOBY.

Tema 2. /KuBble cuCTeMBbI M MX OPraHU3ALMA.

Xusblie cuctemsl (OMOCHCTEMBI) KaK IpeaMeT U3yueHus 6noaoruu. OTandue )KUBbIX CUCTEM OT HEOPTraHUYECKOW MPUPO/IBI.

CaolicTBa OMOCUCTEM U BX pa3HOOOpasne. YPOBHU OpraHU3alud OMOCHUCTEM: MOJIEKYIISIPHBIN, KIIETOYHBIN, TKAHEBBIA, OPTaHU3MECHHBIH,
MOMYJISILIMOHHO-BUI0BOM, 3KOCUCTEMHBIN (OMOreoLeHOTHYECKu ), OMoCchepHBIH.

JdemMoncTpanum:

Tabnuupl u cxembl: « OCHOBHBIE TPU3HAKH KU3HW», « YPOBHU OPraHU3ALUH KUBOU TPUPOJIBI.

Oo6opynoBanue: Mmozaenb Mojekybl JIHK.

Tema 3. XuMHu4ecKHid COCTaB U CTPOEHHE KJICTKH.



XHUMHUYECKHUI COCTaB KIIETKU. XUMHUUYECKHE AIEMEHTBI: MaKpOAJIEMEHTBI, MUKPO3JIEMEHThI. Boia 1 MUHEpaIbHbIE BEILIECTBA.

@OyHKIMU BOJBI 1 MUHEPAJIbHBIX BellecTB B KieTke. [lognepikanne ocMoTrueckoro 6anaHca.

benku. CoctraB u crpoeHue OenKOoB. AMHUHOKUCIOTBI — MOHOMEpPbI OenkoB. He3ameHuMble UM 3aMEHMMbIE AMUHOKHUCIIOTHI.
AMUHOKHCIIOTHBIM COCTaB. YPOBHU CTPYKTYpbl OEIKOBOM MOJIeKy/bl (IepBUYHAs, BTOPUYHAS, TPETUYHAS W YETBEPTUYHASI CTPYKTYpa).
XuUMHYECKHE CBOMCTBA OenkoB. bronornueckue GyHKIMN OETKOB.

depmeHTHI — Onosoruueckue kKaranuzaropsl. CTpoeHue ¢pepMeHTa: aKTUBHBINA LEHTpP, cyOcTpaTHas cneruduuHocTtb. KopepmeHTs!.
Buramunel. Otnuuns GpepMEeHTOB OT HEOPTraHUYECKUX KaTaIn3aTopoB.

VYrneBoapl: MOHOcaxapuabl (TNIIOK03a, pubo3a W Ae30Kcupru003a), Aucaxapuisl (caxaposa, JIaKTo3a) W ToJMcaxapuibl (Kpaxmad,
IJIMKOTEH, 11eJUTI0103a). bruonoruueckue GyHKIMH yTIIEBOIOB.

Jlunmuaer: Tpurmuuepubl, Gocdonunuapl, crepoussl. I'mapodunbHo-ruapodoOHbie cBolcTBa. buonornvyeckue QyHKIUU JTUIUIOB.
CpaBHeHHE yIIIEBOJOB, OEJIKOB U JIMMUAOB KaK HCTOYHUKOB SHEPTUU.

Hyxneunossie kucnotrer: JJTHK u PHK. Hykneotuasl — MmoHOMEpbI HYyKIenHOBBIX KUCI0T. Ctpoenne u gpynkiuu JJHK. Ctpoenue u
¢ynkiuu PHK. Bunst PHK. AT®: crpoenue u GpyHKuu.

uTonorus — Hayka o kierke. Kietounas Teopust — mpuMep B3auMOACUCTBUS Uil U ()aKTOB B HAYYHOM MO3HAHUU. METONbI U3y4eHUs
KJIETKH.

Knerka xak wuemoctHas skuBasg cuctema. OOmme NpU3HAKK KIETOK: 3aMKHYTas HapyxkHas MeMmOpana, mojekynsl JIHK xak
TeHEeTUYECKHIl arnmapar, cucreMa CuHTe3a Oelika.

Tumel KIETOK: 3yKapHOTHUYECKas M MpokapuoTHueckas. OCOOEHHOCTH CTPOEHHs MPOKapHOTHYeCKOM KieTku. Kierounas creHka
Oakrepuii. CTpoeHue S3yKapuoOTHUECKOM KIeTKU. OCHOBHBIC OTJIMYHUS PACTUTEIBLHOMN, )KUBOTHOWU U TPUOHON KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAsl CTE€HKa, INIMKOKAIMKC, X ¢yHkuuu. [lnasmarnueckass memOpaHa, e€ cCBOWCTBA U

¢yukuuu. [uronnasma u e€ opranounsl. OnHomemOpannbie opranouas! kietku: DIIC, annmapar [onbmxu, mu3zocomsl. [lomyaBToOHOMHBIE
7



OpraHoOU/Ibl KJIETKU: MUTOXOHAPUH, MiacTuabl. [Ipoucxoxaenne MUTOXOHIpUI W minactui. Buael mmactun. HememOpaHHble OpraHouabl
KJIETKH: pUOOCOMBI, KIIETOYHBINA IIEHTP, [ICHTPUOIU, PECHUYKH, KT'yTUKHA. DYHKITUN OPTaHOUIOB KJIETKH. BKITIOUeHMS.

SAnpo — peryasTopHblii LeHTp KiaeTKu. CTpoeHue sapa: siepHas 000JI04Ka, KaproIjia3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCnopT BEIIECTB B KIIETKE.

JdemMoHcTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. neiinen, P. Bupxos, JIx. Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

Juarpammel: «Pacnipenenenue XMMUUYECKUX JJIEMEHTOB B HEKMBOW IIpUpoze», «PacnpeneneHne XMMUYECKUX JJIEMEHTOB B JKMBOM
IPUPOLIEY.

Tabmuuper u cxemsl: «llepuognueckas Tabnuia XUMHYECKUX 3IEMEHTOBY», «CTpoeHHe MOJEKYylbl BOIbD», «buocunTtes Oenkay,
«Ctpoenue Monekynel Oenka», «Ctpoenue depmenta», «Hyknennosbie kuciorel. JJHK», «Ctpoenue monexynst AT®», «CtpoeHue
YKapUOTHUECKOU KIETKN», «CTpOE€HHE )KUBOTHOU KIETKW», «CTpOEHNE paCTUTENbHON KIETKN», «CTpOEHUE MPOKAPUOTHUECKON KIETKH,
«CTpoeHue sapa KIETKW», « YIIEBOAb, «JIunuasn».

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyAOBaHHUE JIJIsl IPOBEAECHUS HAOIIOCHUH, N3MEPEHHI, SKCIIEPUMEHTOB, MUKPOIIpEnapaThl
PACTUTENBHBIX, )KUBOTHBIX U OaKTEPHAILHBIX KIIETOK.

JlaGopaTopHble U NpaKTHYeCKUe PadoThI:

[Ipaktuueckass pabora Ne 1. «M3yuyeHne KaTaTuTHUECKOM aKTUBHOCTH (DEPMEHTOB (HA MPUMEPE aMUJIA3bl HITU KaTajia3bl)y.

[Ipaktuueckas pabora Ne 2. «M3ydeHue cTpoeHHMs KJIETOK pAaCTEHUM, >KMBOTHBIX M OakTepuil MOJ MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenaparax 1 UX OIUCaHUEe».

Tema 4. JKnsHeaeaTeJJbHOCTL KJIETKH.

OOmeH BelecTB, UM MeTab0IM3M. AcCUMUIIATUS (TUTACTUYECKU OOMEH) U AUCCUMIIIALINS (SHEPTeTUYECKU 0OMEH) — JIBE€ CTOPOHBI

CAWHOIO IIporccca MeTaboau3Ma. Poib 3akoHOB COXpaHCHUS BCIICCTB U SOHCPIrU B IOHUMAHUHU MeTa00aM3Ma.



Tunel oOMeHa BelecTB: aBTOTPO(DHBIN U reTepoTpodHBIi. Poib hlepMeHTOB B 0OMEHE BElIECTB U MPEBPAIICHUH YHEPTHUU B KIIETKE.

®orocunte3. CBetoBass u TeMHOBas (a3l (orocmHTe3a. Peaknum dortocunrresa. DddexTuBHOCTH (GoOTOCHHTE3a. 3HAUEHUE
(doTocuHTEe3a A KU3HU Ha 3emie. BausHue ycinoBuil cpenbl Ha (POTOCHHTE3 U CITOCOOBI OBBILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX
pacTEHUH.

XeMocuHTe3. XeMOCHHTE3UpYoIIe OaKTepuu. 3HaU€HUE XEMOCHUHTE3a [ )KU3HU Ha 3emie.

OHepreTuueckuid OoOMEeH B KieTke. PacriensieHue BeIIeCTB, BbBIJACIECHUE W aKKyMYJIHMPOBAaHME BSHEPIUUM B KIETKE. OTarbl
sHepreTudyeckoro oomena. Inmkonu3. bpoxkenue u ero Bunabl. KucimopomHoe oKucieHue, WM KIETOYHOE aAbIxaHue. OKHCIUTENbHOE
dhochopunupoanue. IPGHEeKTUBHOCTh IHEPTETHUECCKOTO OOMEHa.

Peakuun marpuunoro cuntesa. [enernueckas nundopmanus u JJHK. Peanuzanus renernueckoit undopmaruu B kierke. [ enernueckuit
Ko U ero cpoictBa. Tpanckpunuus — marpuusbii cuHTe3 PHK. Tpancnsuus — OuocunTes Oenka. Otansl TpaHcuauuu. KonupoBanue
aMUHOKHUCIIOT. Posib pubocom B OnocuHTe3e Oelka.

Hexknerounsie ¢hopmbl sxu3Hu — Bupychl. Uctopust otkpeitus Bupycos (/. . ViBanoBckuit). OCOOEHHOCTH CTPOEHHUS U KU3HEHHOTO
UKJIa BUpycoB. bakrepuodaru. bonesHu pactenuil, )KUBOTHBIX U YEJIOBEKa, BbI3bIBAEMbIE BUpycaMu. Bupyc nMMyHoaepuIMTa YeaoBeKa
(BUY) — Bo3Oymurens CIIM[a. OOparnas TpaHCKpumuusi, peBepraza M wuHTerpasa. l[lpodunaktuka pacrnpocTpaHeHHS BUPYCHBIX
3a00JI€BaHU.

JdemoHcTpanum:

[Hoptpetsi: H. K. Konbuos, J. U. UBanosckuii, K. A. Tumupszes.

Tabnuue! u cxembl: « Tunbl nutanusy, «Metadbonuzmy», « MUTOXOHAPUSY, « IHEpreTudeckuii ooMen», «XiopomiacTt», « POTOCHUHTE3Y,
«Ctpoenue JIHK», «Crpoenne u dyHkuuonupoBanue reHa», «Cunre3 Oenka», «lenermueckuit kom», «Bupyce», «bakrepuodarmny,

«Ctpoenue u xxu3HeHHbli nuki Bupyca CIIM/la, 6akrepuodaray, «Permukanus JJHK».



Ob6opynoBanue: mopaenu-anmukanuu «Yasoenue [IHK u Tpanckpunuus», «buocunrte3 Oenka», «CTpoeHHE KIETKH», MOJEb
crpykrypsl JJHK.

Tema 5. Pa3MHOKeHMe U MHAUBHAYaJIbHOE PAa3BUTHE OPraHU3MOB.

Krerounslii vk, uiv )KU3HEHHBIN UK KieTku. MaTepdasa u mutos. [Iporneccs, mporekaromire B uuTepdasze. Permkanus — peakuus
matpuuHoro cunresa JJHK. Crpoenune xpomocom. XpoMocOMHbIN HAOOP — KAPUOTHUII. JIUTIIIOUIHBIN U TaljOUIHBIIA XPOMOCOMHbBIE HAOOPBHI.
Xpomaruasl. LluTomornueckre 0CHOBBI Pa3MHOXKEHUSI U UHAUBUIYaIbHOTO PA3BUTHS OPTraHU3MOB.

JHenenue kinerku — muto3. Ctaguu muto3a. [Ipoiiecchl, mpoucxoasiiye Ha pa3HbIX CTaUAX MUTO3a. bromornueckuii CMbICT MUTO3a.

[Iporpammupyemasi rubesnb KJIETKH — aromTo3.

dopMBI pa3MHOKEHHSI OPTAHU3MOB: OECIIONIoe M TOJI0BOE. Buapl Gecrosioro pasMHOXKEHHUs: JCJICHUE HaJIBOE, TOYKOBAHUE OIHO- U
MHOTOKJIETOYHBIX, CIIOPOOOpPa30BaHME, BETETaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHUPOBAHHE OPraHU3MOB, €ro 3HAYCHHUE IS
CEJIEKIINHU.

[TonoBoe pa3sMHOXKEHHE, €r0 OTIIMYHUSA OT OECIOJIOTO.

Meito3. Craguu Mmeiiosza. Ilporecchl, npoucxoisiiue Ha cTaausax wmenosa. IloBemeHue xpomocoM B Meiose. KpoccuHrosep.
buonornuecknii CMbICI U 3HAYCHUE MEH03A.

['amerorenes — mpoiiecc 00pa3oBaHuUs MOJOBBIX KIETOK y XKUBOTHBIX. [1osOBBIE skene3bl: ceMEeHHUKU U ssuyHUKUA. OOpa3zoBaHue U
pa3BUTHE TOJOBBIX KJIETOK — raMeT (CIepMaro30u 1, SIMIEKIeTKa) — criepMaroreHe3 U oBoreHe3. OCOOEHHOCTH CTPOCHHUS SUIEKIETOK U
cnepmaro3ou1oB. Omnonorsopenue. [lapreHorenes.

NunuBuayansHoe pas3BuTHe (OHTOreHe3). OMOpPHOHANbHOE pa3BUTHE (dMOpUOreHe3). JTambl SMOPUOHAIBHOTO PAa3BUTHUS Y
MO3BOHOYHBIX KHUBOTHBIX: IPOOJIEHUE, TacTpyIsiius, opranorenes. [locramOpruonansHoe pazputue. TUIbI MOCTIMOPHUOHATEHOTO PAa3BUTHSL:
npsiMoe, HerpsiMoe (JTMYMHOYHOE). BiusiHue cpeibl Ha pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CHOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJCTBA.

Poct u pa3zButne pacteHuil. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHM, CTAIUU Pa3BUTHS.
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JdemoHcTpanuu:

Tabmuupr n cxembl: «POpMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «/[BOIHOE OIJIOZOTBOpPEHHME y LIBETKOBBIX pacTeHUi», «BererarnBHOE
pa3MHOXKEHUE pacTeHuily, «/lenenue kiaetku OakTepuit», «CTpoeHUE MONOBBIX KJIETOK», «CTpOCHHE XpOMOCOMBDY, «KIIeTOUHBIN LUK,
«Pemmmkanusa THK», «Muto3», «Meiosy, «IIpsamoe u Henpsmoe pazButue», «l'aMeToreHes y MIEKOIUTAOIIUX U YelloBeKa», «OCHOBHbIE
CTaJ1H OHTOTEHE3A».

O6opynoBaHue: MHUKPOCKON, MHKponpenaparsl «CrnepMaTro3ouibl  MIIEKONUTAIONIETo», «SHLEKIeTKa MIIEKOIUTAIOLIEToy,
«Kaprnoknnae3 B KJETKax KOpeEIIKa JIyKa», MarHUTHas Mojenb-aminkanus «Jlenenne xnerku», mozaens JIHK, momens meradasznoit
XPOMOCOMBI.

JlabopaTopHble U IpakTHYeCKHe padoThI:

[Ipaktuueckas padora Ne 3. «HabmroneHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOIIpEnaparax.

[Ipaktuueckas pabora Ne 4. «/3yyeHue CTpoeHUs MOJOBBIX KIETOK Ha FOTOBBIX MUKPOIIpENaparax».

Tema 6. HacsieiCTBEHHOCTH M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTuku. Mcropusi pa3BUTHS IeHETUKU. Pojib LUTOIOrMM M 3MOPHOJIOTMHM B CTAHOBJIEHUM TeHETHKH. Bxman
POCCHUICKHX U 3apyOeKHBIX YUEHBIX B pa3BUTHE I€HETUKH. MeETOnbl TeHeTUKH (THOPHI0IOTHYECKUI, IUTOTEHETUYECKUH, MOJIEKYIISIPHO-
reHeTuyeckuii). OCHOBHbIE TeHETHUECKUE MOHATUA. [ eHeTHuuecKasi CHMBOJIMKA, UCTIOIb3yeMasl B CXeMaX CKpEIIMBaHHM.

3aKOHOMEpPHOCTH Haclel0BaHMs MPU3HAKOB, ycTaHOBIEeHHbIE . MenaeneM. MoHOruOpuaHOe CKpeuluBaHue. 3aKoH €IMHO00pas3us
rUOpUIOB NEPBOTO NokojeHus. [IpaBuiio JoMuHUpPOBaHKA. 3aKOH pacllelUIeHus Mpru3HaKoB. ' unoresa uncrorsl ramert. [lonHoe 1 HemonHoe
JOMUHHUPOBAHMUE.

JiuruOpuaHoe CcKpeuuBaHue. 3aKOH HE3aBUCMMOIO HAcleJOBaHUs MpHU3HAKOB. LluToreHernueckue OCHOBBI JTUTHOPUIHOTO

CKpCIINBAaHMA. AHaJII/ISI/Ip}IIOHlee CKpCIIMBAaHHC. Hcnonp3oBanue AHAJIM3HUPYIOIICTO CKPCIIUBAHUA OJIA OIIPCACICHUA I'CHOTHUIIA 0Cco0u.
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CueruieHHoOe HacienoBanue npusHakoB. Padora T. Moprana mo crierjieHHOMY HaclieJoBaHWIO TeHOB. Hapy1ieHue crernieHus reHoB B
pe3yapTare KpOCCUHIOBEPA.

XpOMOCOMHast TEOpUsL HACJIEICTBEHHOCTHU. | eHEeTHYECKUE KApPTHI.

I'enetuka nmosia. XpoMoCOMHOE OTpe/IeSICHHE 10J1a. AYyTOCOMBI U IOJIOBBIE XPOMOCOMBI. [ OMOTraMeTHBIE U T€TEPOraMeTHBIE OPraHU3MBI.
HacnenoBanue npu3HakoB, CIEIJIEHHBIX C IMOJIOM.

N3meHnunBoCTh. BUbl M3MEHUYMBOCTHU: HEHACIIEJICTBEHHAs] W HACIEICTBEHHas. Poyib cpenbl B HEHACHEACTBEHHOM W3MEHUYMBOCTH.
XapakTepucTuka MOIU(UKAMOHHON HM3MEHYMBOCTU. BapuanuMoHHBIN psAa M BapualoHHas KpuBas. Hopma peakuuu mpu3HaKa.
KonnuecTBeHHbIE M Ka4€CTBEHHBIC TTPU3HAKU U WX HOpMa peakiuu. CBoiicTBa MO (DUKAIIMOHHON U3MEHUUBOCTH.

HacnencrBennas, wiy reHOTUNIUYECKas, W3MEHYUBOCTh. KoMOWHATHBHAsT W3MEHUYMBOCTH. Mei03 M TMOJIOBOW MPOIEcC — OCHOBA
KOMOMHATUBHON M3MEHUYMBOCTH. MyTarmoHHasi ”3aMeHuYnBOCTh. Kimaccudukarusi mytanuii: TeHHbIe, XpOMOCOMHBIE, TeHOMHBIE. YacToTa u
NPUYHHBI MyTaui. MyTareHHbIe (pakTOphl. 3aKOH TOMOJIOTHYECKHUX PSJIOB B HacleACcTBeHHOW n3mMeHunBoctr H. M. BaBumoga.

Buesnepnas HaclieICTBEHHOCTh U U3MEHYHUBOCTb.

I'enetnka wuenoBeka. Kapworunm dyenoBeka. OCHOBHBIE METOABI TEHETHKHM YEJIOBEKA: TI'e€HEATOTMYECCKUM, OJM3HEIOBBIN,
[UTOTEHETUYCCKUH, OMOXMMHUYECKUH, MOJEKyIsipHO-reHeTnuecknii. COBpEeMEHHOE OIpenelieHHe TEHOTHMA: TOJHOTEHOMHOE
CEeKBEHHPOBaHWE, TEHOTUITUPOBaHUE, B TOM YKciie ¢ nmomotipio [11[P-ananu3a. HacnenctBennsie 3a00ieBaHus YelOBEKa: TeHHBIE OOJIC3HH,
00JIe3HN C HACIEICTBEHHOW MPENPACIONOKEHHOCTHIO, XPOMOCOMHBIE Oone3nu. Comarnueckue W TeHeparuBHbie MyTanuu. CTBOJIOBBIE
KiIeTku. [IpuHIUnBEl 310p0oBOT0 00pa3a *KU3HH, TUAarHOCTUKH, MPO(UIAKTUKA U JICUCHUS] TeHETUYECKUX Oose3He. Meauko-reHeTuYecKoe
KOHCYJIFTUpOBaHHE. 3HAUCHUE MEIUIIMHCKOM T€HETHKH B TIPEIOTBPAIIICHUH U JICUCHUH TeHETUYSCKUX 3a00JICBaHHM YelToBeKa.

JdemMoHncTpanum:

[Toptpersl: I. Mennens, T. Mopran, I'. ne ®pu3, C. C. UerBepukon, H. B. Tumodees-Pecorckuii, H. 1. BaBuios.

12



Tabnuue! 1 cxeMbl: «MOHOTHOPUHOE CKPEIIMBAHUE U €0 IIUTON€HETUYECKask OCHOBA», «3aKOH PACLIEIIICHHS M €r0 IUTOTEHETUYECKast
OCHOBA», «3aKOH YHCTOTHI TaMeT», «/lurubpuaHoe ckpemuBanuey, «Llutonornyeckne 0CHOBBI AUTHOPUAHOTO CKPEIIMBAHUD», «Meho3»,
«B3aumopeiicTBre anenbHbIX T€HOBY», «] €HeTHYecKue KapThl PACTEHMM, )KMBOTHBIX U 4elloBeKa», «l eHeTuka mosuay, «3aKOHOMEPHOCTH
HacJle/IOBaHMs, CLEIUIGHHOro ¢ mnojiom», «KapuoTtumbel dYenoBeka M KUBOTHBIX», «Bumpl u3meHumBoctn», «MonupukalnoHHas
M3MEHUYUBOCThY», «HacnenoBanue pesyc-pakropa», «[eHeTrka rpynm KpoBu», «MyTaunoHHasi ”3MEHYUBOCTHY.

ObopynoBanue: Moxenu-anuikauuu — «MoHoruOpuaHoe ckpemBanue», «Hemonmnoe nomuHupoBanue», «JurudbpuaHoe
cKpemuBanue», «llepekpéct xpoMocom», MUKPOCKOT U MUKporpenapar «/[pozoduna» (Hopma, MyTarun GOpMbI KPbLIIBEB U OKPACKHU TETa),
repOapuii «I 0opox OCEeBHOM.

JlabopaTopHble U IpakTHYeCKHEe padoThI:

[Ipaktuueckas padora Ne 5. «M3ydyeHne mMoaupUKaMOHHONW M3MEHUMBOCTH, MOCTPOEHUE BAapHUALMOHHOTO psAla M BapUallMOHHOU
KPUBON».

Tema 7. Cesiekniusi opranusMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M IpouLecc. 3apoKIEHUE CeleKUUU U JoMecTukanus. Yuenne H. M. BaBuiioBa o eHTpax IMPOUCXOXKIEHUS U
MHOT000pa3us KylIbTypHBIX pacTeHUi. LIeHTphI MPOUCXOKIEHUS TOMALTHUX KUBOTHBIX. COPT, MOPOAa, IITaMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MaccoBbIf M MHANBUYaIbHBIA OTOOPHI B CEIEKIUM PACTEHUH U KUBOTHBIX. OLIEHKA 3KCTephbepa.
bnuskopoacTBenHoe ckpemuBaHue — MHOpuUAMHT. Yuctas nuuus. CKpenyBaHWE YHUCTHIX JWHUHM. [erepo3uc, wim ruOpuaHas cuia.
HeponctBennoe ckpeuiuBanue — aytOpuauur. OtganéHHas rulOpuauzanuss UM e€ ycnexu. VCKycCTBEHHBIM MyTareHe3 M MOJyYeHHe
IOJIAIUIOUIOB. JIOCTUKEHHS CENIEKLIUHA PACTEHUM, )KUBOTHBIX U MUKPOOPIaHU3MOB.

buorexHonorus kak orpacib Npou3BOACTBA. [ eHHas nHKeHepust. DTanbl cozaanus pekomouHanTHoi JJHK u TpancreHHbIX opraHu3Mos.
Kinerounas wunxenepus. Kinetounsle KyabTypbl. MUKpPOKIOHAIbHOE pa3sMHOXKEHHME pacTeHuil. KiOHHMpOBaHME BBICOKONPOIYKTHUBHBIX

CEJIbCKOX03MCTBEHHBIX OPraHM3MOB. JKOJIOTHYECKHE U ATHYecKre pobiaembl. MO — reHeTnyeckn MOAU(PHUIIMPOBAHHBIE OPTaHU3MBI.
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JlemoHcTpauumu:

IToprpetsr: H. U. Basunos, 1. B. Muuypum, I'. /1. Kapnedenko, M. @. 1BaHOB.

Tabnuupl u cxembl: kKapTa «LIeHTpbl TPOUCXOXKIEHUSI U MHOrooOpa3us KyJlbTypHBIX pacTeHui», «Iloponbl JOMAIIHUX KUBOTHBIXY,
«Copra KyJIbTYypHBIX pacTeHui», «OtnanéHnas rubpugusanus», «Paborel akagemunka M. ®@. MBanoBay, «llomummonnusy, «OO0bEKTHI
OnoTexHonorun», «Kinerounsle KylnbTypbl U KIOHUPOBaHUE», « KOHCTpyrpoBaHUE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJsKH IUIOIOB U KOPHEIJIOAOB JAUKHUX (POPM M KyJIBTYPHBIX COPTOB pacTeHuil, repdapuii «CenbCKoX03siCTBEHHbIE

pacTeHUD.

11 KJIACC

Tema 1. DBosronoHHas OMOJIOTHA.

[IpennochulkM BO3HUKHOBEHUS HBOJIIOLIMOHHON TEOpHH. DBOJIOLMOHHAS TEOpUsS U €€ MECTO B OMoJoruu. BiausHue 3BOIOLMOHHON
TEOPUH Ha Pa3BUTHE OMOJIOTHU U APYTHX HAyK.

CBuzerenscTBa 3BOMOLMU. [lameoHTONOrMYECKUE: MOCIEI0BATENbHOCTD MOSIBICHUS BHUJAOB B MAJIEOHTOJOTMYECKOW JIETOIHCH,
nepexoniubie hopmbl. broreorpaduueckue: cXoacTBO U paznuure GayH U (GIop MaTEPUKOB U OCTPOBOB.

OMOPHOTOTHYECKHE: CXOCTBA U PA3INYHsI SMOPHOHOB Pa3HBIX BUIOB MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHbIE,
aHaAJIOTMYHbIE, PYIUMEHTAPHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIISIpHO-OMOXUMUYECKHE: CXOJICTBO MEXaHU3MOB HACIEICTBEHHOCTH U OCHOBHBIX
MeTab0IMYEeCKUX MyTel Yy BCEX OpraHU3MOB.

OpomonmonHas Teopust U. Jlapsuna. [Ipeanocbuiku BOSHUKHOBEHUS AapBUHM3MA. [[BHKyllMe CUIIbl 3BOJIOLMK BUIOB MO JlapBUHY
(M30BITOUHOE pa3MHOXKEHUE MPU OINPAaHUYEHHOCTH PECYPCOB, HEONpeAeaEéHHasi U3MEHYMBOCTh, O0pb0a 3a CyIIeCTBOBAHUE, €CTECTBEHHBIM

otoop).
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Cuntetndeckas Teopus sBontoiuu (CTI) u e€ 0CHOBHBIC MOJTOKEHUS.

MuxkposBomtouus. [Tomymsiiys kak eAMHNUIA BUIa U 3BOJIIOLIUU.

JBuxymme cuibl  ((pakTophl) SBONIONMM BUAOB B Mpupoie. MyTalMOHHBIA MpolecC W KOMOWHAaTHUBHAs HM3MEHYHMBOCTb.
[TonmynsimoHHbIe BOJIHBI U Apeiid reHos. M3onsauus 1 Murpanus.

EcrectBennsiit 0100p — Hanmpasstomuid Gaxktop sBomonun. opMbl €CTECTBEHHOTO 0TOOpA.

[IpucrnocoOeHHOCTh OPraHU3MOB Kak pe3yibrar 3BodronUH. [Ipumepsl nmpucnocobiaeHuil y opraHu3moB. ApoMop¢do3bl U HJIHO-
aJanTaluy.

Bun u Bunoo6pazoanue. Kpurepuu Buna. OcHoBHBIE (POpMBI BU000pa30BaHUs: TeorpapuiecKoe, IKOJIOTUUECKOE.

Maxpossomonusi. @opMel 3BoIOLIME: (HIIETHYECKAs, JUBEPreHTHAs, KOHBEPreHTHas, mapaenbHas. HeoOpaTuMocTh 3BOMIONNN.

[IpoucxoxeHue oT Hecrennaau3upoBaHHbIX NpeakoB. [Iporpeccupyromas cnenuanu3anus. AJanTUBHAs paguaius.

JdemoncTpanum:

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

Tabnuupe! 1 cxemsl: «Pa3BuTHE OpraHUYEcKOro Mupa Ha 3emiey, «3apoblili MO3BOHOUHBIX )KUBOTHBIX», K APXEONTEPUKCY», «DOPMbI
60pb0OBI 3a cymiecTBoBaHue», «EctectBeHHbIi 0TOOpY», «MHOrooOpasue copToB pacTeHui», «MHOrooOpasue mMOpoa >KUBOTHBIX»,
«Ilonymauuny», «MyTanMoHHAsE HU3MEHYMBOCTB», «Apomopdosb», «Mnmoamanrauum», «OOmas nereHepauus», «JBHKylue CHIIbI
sBomtonum», «Kapra-cxema mapmpyra myremectsust Y. JlapBuna», «bopbba 3a cymiectBoBanue», «IIpucnocoOneHHOCTh OpraHU3MOBY,
«l'eorpadpuueckoe BU1000pa30BaHuE», « IKOJIOTHUECKOE BUA00OPa30BaAHUEY.

O6opynoBaHue: KOJUIEKIMSI HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH, HA0Op IJIOAO0B U CeMsH, Kosuiekuus «[IpuMeps! 3aiuTHBIX
MPUCHIOCOOJIEHUH Y JKUBOTHBIX», MOJIENb « OCHOBHBIE HAIIPABJICHUSI SBOTIOLUN.

JlaGopaTopHble M NpaKkTH4ecKne padoThI:

[Tpaktuueckas pabora Ne 1. «CpaBHEeHHE BUOB IO MOP(OIOTHIECKOMY KPUTEPHUIOY.
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IIpakTnueckas padora Ne 2. «Onucanue npucnocoOIEHHOCTH OpraHu3Ma 1 €€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHE JKM3HU Ha 3emue.

JloHayuyHble NPEACTABICHUS O 3apOXKICHNUHN KU3HU. HayuHble runoTe3bl BO3HUKHOBEHHUS KU3HU Ha 3emiie: a0MOreHe3 U NaHCIEPMHUS.
Xumuueckast 3BOMIONMS. AOMOT€HHBIH CHHTE3 OPraHMYeCKUX BEIIECTB M3 HEOPraHWYECKUX. ODKCIEPUMEHTAIbHOE MOATBEPKICHHUE
XUMHU4ecKor sBononnu. HavanbHele stansl 6nonorudeckor spomonnu. ['nnoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHE ITPOTOKJIETKU. [IepBble KIETKU U uX 3BoonMs. POpMHUpPOBaHUE OCHOBHBIX I'PYIII JKUBBIX OPIaHU3MOB.

PazButue xxu3nu Ha 3emiie 1o 3pam u nepuonam. Karapxeil. Apxeiickas u mporepo3oiickas 3psl. [laneo3oiickas 3pa U €€ nepuos:
KeMOPHUNCKUH, OPAOBUKCKHUH, CHUTYPUHCKHUH, T€BOHCKUN, KAMEHHOYTOJIBHBIN, IIEPMCKUH.

Me3so30iickas 3pa U €€ IepuoAbl: TPUACOBBIN, IOPCKUHN, MEJIOBOM.

Kaiino3zoiickast 3pa u €€ nepruoabl: NajaeoreHOBbIN, HEOT€HOBBIN, aHTPOIOTEHOBBIM.

XapakTepucTHKa KJIMMara M TeO0JOrM4ecKux IpoueccoB. OCHOBHBIE ATalbl 3BOJIOLMU PACTUTEIBHOIO M JKMBOTHOTO MHUDA.
ApomMopdo3bl y pacTeHUl 1 )KUBOTHBIX. [losiBIEHNE, pacBET U BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

CucreMa opraHM4eCcKoro Mupa Kak oTpaxeHue 3BOJIIOLMU. OCHOBHBIE CHCTEMAaTUYECKUE TPyl OPraHU3MOB.

OBonronusl 4enoBeKa. AHTPONOJOrus Kak Hayka. Pa3BuTuE NpeACTaBIEHHA O TNPOMCXOXKIECHUU 4YesloBeKa. MeTonbl HM3ydyeHus
aHTpororesesa. CXoICTBa M pa3Inyus YEJI0BEKa U JKUBOTHBIX. CHCTEMATHYECKOE TI0JI0KECHHUE YEI0BEKa.

JIBmxyue cuisl (pakTopsl) anTponoreHe3a. Hacinencrsennas n3MEHUYMBOCTh U €CTECTBEHHBIN 0TOOp. OOIIeCTBEeHHbIN 00pa3 KU3HH,
M3rOTOBJICHUE OPYIUH Tpy/a, MBIIIEHUE, PEYb.

OCHOBHBIE CTaguM W BETBU OHBOJIIOLMM YEJIOBEKAa: aBCTPAJIONUTEKH, YenoBek yMenslid, YemoBek mpsaMoxopsmui, Yemosek
HeaHJepTanbckuil, YenoBek pa3ymHbld. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsl CYyIIECTBOBAaHHSA, O0JACTh PACIPOCTPAHEHUS, OOBEM

TOJIOBHOI'O MO3ra, 06p213 JKU3HHU, OPpYIH.
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UYenoBeueckne packl. OCHOBHBIE OOJBIINE pachl: €BponeouaHas (eBpa3uiicKas), HETpO-aBCTpajouaHas (dSKBaTOpUAbHAsA),
MOHTOJIOM/IHAS (a3MaTCKO-aMepUKaHCcKasi). YepThl MPUCIIOCOOIEHHOCTH NPEACTABUTENEN UEI0BEYECKUX Pac K YCIOBUSAM CYILECTBOBAaHUS.
EnunctBo yenoBeveckux pac. Kputuka pacusma.

JdemMoncTpanum:

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

Tabnuib! u cxembl: «Bo3HukHoBeHue COTHEUHON CUCTEMbD», «Pa3BUTHE OpraHu4ecKoro Mupay», «PacturensHas kinetka», « KuBotHas
kieTka», «lIpokapuornueckas kietka», «COBpEMEHHas CUCTEMa OPraHUYECKOro MHpa», «CpaBHEHHME aHATOMUYECKHX 4YEpPT CTPOEHUs
YelloBeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJIOTMYECKUX HAXOIOK MPEIKOB COBPEMEHHOIO YeIOBEKay,
«/lpeBHenmue moan», «/Ipesaue monu», «llepBbie coBpeMeHHbIe oan», «HenoBeueckue pacoh.

Tema 3. OpranusMbl 4 OKpPYKAK0OLIafA cpeaa.

OKOJIOTHMsI KaK HayKa. 3ajadyd M pPasfeibl AKOJIOTrMu. MeToisl 3KOJIOIMYECKHX HCCIENOBaHUM. DKOJIOTMUECKOE MHPOBO33PEHUE
COBPEMEHHOTI'0 YEJIOBEKa.

Cpenbl 00UTaHUSI OPraHU3MOB: BOAHAS, HA3€MHO-BO3/1yIlIHAs, [IOYBEHHAs, BHYTPHOPraHU3MEHHas!.

Okonorudeckue ¢akropsl. Kinaccudukamus sxonornyeckux (HakropoB: aOHMOTHUECKHE, OMOTUYECKUE U aHTpOINoreHHble. JlelicTBue
AKOJIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbuoTtndeckue (HaKTopbl: CBET, TEMIIEPaTypa, BIaKHOCTh. Dotonepuoansm. [IprcmocobneHust opraHu3MoB K JEHCTBUIO0 a0MOTHUECKUX
dakTopoB. bruonoruyeckue puTMBbl.

buornueckue ¢akropsl. Buasl 6M0oTHUECKUX B3aUMOJEHCTBHUM: KOHKYPEHIIMSI, XUIIHUYECTBO, CUMOMO3 U ero ¢opmsl. [lapasurusm,
KOOTIepalusi, MyTyalu3M, KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCAM3M, HEUTpadu3M. 3HAYCHHUE OUOTHUYECKUX

B3aUMOJICHCTBUM JJIs CyYII€CTBOBAaHUA OPraHu3MOB B ITPUPOJHBIX COO6HI€CTB3X.
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DKOJIOTUYECKHE XapaKTepUCTUKH mnomynsauuud. OCHOBHbBIE TOKa3aTeNy MOMYJSALUU: YHCIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb,
CMEpPTHOCTb, MPUPOCT, MUTpanus. JMHaMUKa YUCICHHOCTH MOMYJISLUU U €€ PeryIIsLus.

JdemMoHncTpanum:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, J. I'ekkensb.

Tabmuubl u cxembl: kapra «lIpupognbie 30HBI 3emim», «Cpenbl oOMTaHUS OpraHu3MoBy», «®Poromepuonusm», «llomymsum,
«3aKOHOMEPHOCTH POCTa YUCIEHHOCTH NOMYASIUN UH(DY30pUH-TyheabKuy, «IIuieBslie nenm.

JlabopaTopHble H IPpaKTHYeCKHe PadoThI:

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

JlaGoparopnas padora Ne 2. «BausiHue cBeTa Ha POCT ¥ Pa3BUTHE PACTCHHS.

[Ipaktuueckas padora Ne 3. «IToacu€r NIOTHOCTH MOMYSLUIN.

Tema 4. Coo0mecTBa M 3K0JIOTHYECKHE CHCTEMBI.

CooOmecTtBo opranu3smMoB — OuoneHo3. CTpyKTypbl OMOLIEHO3a: BHIOBas, NPOCTPAHCTBEHHas, Tpoduueckas (muiiesas). Bumibi-
noMuHaHThI. CBsi3u B OMOLIEHO3E.

Dkonoruueckue cucteMsl (3kocucteMsbl). [lonstre 06 sxocucteme u O6uoreorneHosze. OyHKIIMOHATbHBIE KOMIIOHEHTHI KOCHUCTEMBI:
IPOIYLIEHThl, KOHCYMEHTBI, pPeayLeHThl. KpyroBopoT BemIECTB M MOTOK 3HEPrUM B 3Kocucteme. Tpoduueckue (IUILEBHIE) YPOBHU
skocuctembl. [Inmessie nienu u cetu. OCHOBHBIE TTOKA3aTEIH HKOCUCTEMBI: OroMacca, MPOIYKIIHs. DKOJIOTHIECKHE MTUPAMUIBL: TPOILYKIUH,
YHCIEHHOCTH, OnoMacchl. CBOMCTBA HKOCHUCTEM: YCTOWIHBOCTD, CAMOPETYISIIHA, pa3BuTHE. CyKIeccus.

[IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PeK. DKOCUCTEMA XBOMHOTO WM UIMPOKOJIIMCTBEHHOTIO Jieca.

AHTPONIOTEHHBIE YKOCUCTEMBI. ATPOIKOCHCTEMBI. YPOOIKOCHCTEMBI. bromornyeckoe M X03sSHCTBEHHOE 3HAYEHUE arpOdKOCHCTEM U
ypOOIKOCHCTEM.

buopasznoobpasue kak GaxTop ycroitunBocTH 3kocucteM. CoxpaHeHHE OMOIOrHYECKOro pa3sHooOpas3us Ha 3emiie.
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VYuenue B. 1. Bepuaackoro o 6uocdepe. ['panuiibl, coctaB u cTpykrypa ouochepsl. JKupoe BeriectBo u ero Gpynkiuu. OcodeHHOCTH
O6urocdepsl Kak ro0aabHON SKOCUCTEMBI. J[MHaAMIYecKoe paBHOBECHE B 0OpaTHasi CBsi3b B Onocdepe.

KpyroBopoTsl BemiecTB 1 OMOre0XUMHIECKHUE IUKIIBI AJIEMEHTOB (YyIIIepoa, a30Ta). 30HAIBHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuyecTBo B buochepe 3emiin. AHTponoreHHble u3MeHeHusl B Ouocdepe. [100abHbie SK0I0rnyeckrue npoodaeMsl.

CocymiectBoBanue mnpupoabrl U uenoBedyecTBa. CoxpaHeHwe OMOpa3HOOOpa3usi Kak OCHOBa ycTroumBocTH Ouocdeprl. OcHOBa
palMOHAIBHOTO YIPABICHUS IPUPOJHBIMU PECYPCaMU U UX UCIIONIb30BaHKe. JlOCTHKEeHUsT OMOJIOTUU M OXpaHa MPUPOIBL.

JdemoHcTpanum:

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

Tabmuuper u cxemsl: «[lumeBbie nenw», «buoneno3: coctaB u cTpykrypay, «llpupomnsie coobmectBay, «llemm nuTanusy,
«Jxonoruyeckas nupamuga», «buocdepa m uenoBex», «IKocHCTEMa MIMPOKOJIMCTBEHHOIO Jecay, «IKOCHCTEMa XBOMHOIO Jiecay,
«buoueHo3 Bogoémayn, «ArponeHos», «lIpumepHble aHTPONIOTeHHbIE BO3JEHCTBUA Ha NPUPOAY», «BakHellne HCTOYHUKY 3arps3HEeHUs
BO3JlyXa M IPYHTOBBIX BOJ», «llouBa — BaxHeilas cocrapistomas onocdepo», «PakTopsl aerpaganuu nous», «llapuukossiil 3ddexT»,
«®DakToppl PaZMOAKTUBHOIO 3arps3HeHus Ouocdeprl», «OOmas crpykrypa Ouocdeps», «PacmpocTpaHeHue >Xu3HU B OHocdepey,

«O30H0BBIHN 3KkpaH 6uochepsr», «Kpyrosopor yrepona B Ouocgepe», «KpyroBopor azora B mpupozae».
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'MA HA BA3OBOM YPOBHE CPEJIHEI'O
OBHIEI'O OBPA3OBAHU A

Cornmacao ®I'OC COO, ycrtaHaBiMBarOTCS TpeOOBaHMS K pe3yabTaraM OCBOCHHUSI OOYyYarOMIMMKCS MPOTrpaMM CpPEAHero oOIero

06pa30BaHI/I$II JJMYHOCTHBIM, MCTAIPECAMCTHBIM W IPCIAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B crpykrype IMYHOCTHBIX pPE3yJIbTAaTOB OCBOCHMS mpeaMera «buomorus» BBIAEIEHBI CISAYIOIIME COCTABISIOINE: OCO3HAHUE
00yYarolUMHUCs POCCUMCKON Tpa)XAaHCKOM HAEHTHYHOCTU — FOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOATEIBHOCTH M CaMOOIpPEEICHHUIO,
HaJIMYMEe MOTHBALMU K OOy4YeHHIO OMOJIOTHH, ILI€JICHANPaBIEHHOE pPa3BUTHE BHYTPEHHUX YOEXKIEHUH JIMYHOCTU HAa OCHOBE KIIFOUEBBIX
LHEHHOCTEN U UCTOPUUECKUX TPATUIINI pPa3BUTHsI OMOJOTMYECKOTO 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTH 00YUaIoIUXCs PYKOBOACTBOBATHCA B
CBOEH JEATENbHOCTH I€HHOCTHO-CMBICJIOBBIMU YCTaHOBKAMHU, TNPUCYLIMMH CHUCTEME OHOJOrMYecKkoro oOpa3oBaHuUs, HaJlu4ue
9KOJIOTMYECKOTO MTPAaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LIETU U CTPOUTD KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pe3ynbTaThl OCBOEHUS MpeaAMeTa «BbUoIorus AOCTUTaTCA B €AMHCTBE YUYEOHON M BOCHUTATEIbHON JEATEIbHOCTH B
COOTBETCTBUU C TPAAULUOHHBIMM POCCHUMCKHMM COLUOKYJIBTYPHBIMHA, HCTOPUYECKMMH M JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSMU,
MPUHATHIMU B 001LIECTBE MPaBUJIaMU U HOPMaMH MTOBEICHUS M CIOCOOCTBYIOT IPOLIECCAM CaMOINO3HAHMSI, CAMOBOCIIMTAHMS M CAMOPAa3BUTHSA,
pa3BUTHS BHYTPEHHEHU MMO3ULUU JINYHOCTH, IATPUOTU3MA, YBAXKECHUS K 3aKOHY U IIPABOIOPALKY, YEIOBEKY TPyJa U CTaplIeMy IIOKOJICHUIO,
B3aUMHOIO YBa)KE€HUS, OEPEKHOTO OTHOIICHMSI K KYJIbTYPHOMY HACIEAWI0 U TPaJulUsM MHOTOHAIlMOHAJIbHOro Hapoaa Poccuiickoi

depepanyu, NPUPOJIE U OKPYKAIOLIEH Cpelie.
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JIngHOCTHBIE pPe3yJbTaThl OCBOCHUS y4eOHOTO mpeaMeTa «bronorusy MO0KHBI OTpakaTh TOTOBHOCTh U CLIOCOOHOCTH 00YyJaroONuXCst
PYKOBOJICTBOBAThCSI CHOPMUPOBAHHON BHYTPEHHEW MO3UIMEH TUYHOCTU, CUCTEMOW IIEHHOCTHBIX OPUEHTAIINA, TO3UTUBHBIX BHYTPEHHUX
yOEXKJIeHUM, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSIM POCCHUUCKOrO OOINECTBA, pACHIMPEHHE KU3HEHHOTO OMbITa M OIMbITA
JEATEIBHOCTH B IIPOIIECCE pean3allii OCHOBHBIX HAIPABJICHUN BOCIIUTATEIILHOMN ACATEIbHOCTH, B TOM YHCJIC B YAaCTH:

1) rpa:xIaHCKOro BOCIIMTAHMS:

c(hopMUPOBAaHHOCTH I'PAKIAHCKON MTO3UIIMH 00YUYaOIIET0Cs KaKk aKTHBHOTO M OTBETCTBEHHOT'O WICHA POCCHIMCKOTO OOIIIECTBA;

OCO3HaHUE CBOUX KOHCTUTYIIMOHHBIX MIPAB M 00SI3aHHOCTEH, YBaKCHHE 3aKOHA U TIPABOIIOPSI/IKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOM ACATEILHOCTH MPHU CO3TAHUHN YICOHBIX MPOEKTOB, PEIICHNN YU€OHBIX U TTO3HABATEIIbHBIX 3a/1a4,
BBITIOJTHEHUU OMOJIOTHYECKUX IKCIIEPUMEHTOB;

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

YMEHHE YYHUTBIBAaTh B CBOUX JCHCTBUAX HEOOXOAUMOCTh KOHCTPYKTHBHOIO B3aWMOJICHCTBHUS JIIOACH C pa3HBIMU YOEKICHUSIMHU,
KYJIbTYPHBIMH [IEHHOCTSIMH M COLIMAJIbHBIM MOJIOXKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IPOIIECCE COBMECTHOTO BBHITIOJHEHMS YYCOHBIX, IMO3HABATEIBHBIX M HCCIEAOBATEIbCKUX 3a/ad,
YBOXHUTEILHOTO OTHOIIIEHUSI K MHCHHUIO OMMIOHEHTOB TP 0OCYKJICHUH CITIOPHBIX BOITPOCOB OMOJIOTUYECKOTO CONIEPIKAHMS,;

TOTOBHOCTbH K TYMAHUTAPHOW U BOJIOHTEPCKOM JIESITEILHOCTH;

2) IaTpuOTHY€CKOro0 BOCIIMTAHMSA

c(hopMUPOBAaHHOCTH POCCUNCKOM TPAXKTAHCKON MACHTUYHOCTH, MAaTPUOTU3MA, YBAXKEHHUS K CBOEMY HapoOy, YyBCTBA OTBETCTBEHHOCTH
niepen PoauHoi, TopocTH 3a CBOM Kpail, CBO0 PoauHy, CBOM SI3BIK U KYJIBTYPY, IPOIIOE U HACTOSIIIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUICHHWE K MPUPOJHOMY HACIEIWIO M MaMITHUKaM MPUPOJbI, JOCTHXKEHHSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE,

TCXHOJIOTUAX, TPYIC,
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CITOCOOHOCTh OLIGHMBATh BKJAJ POCCHUHUCKUX YYEHBIX B CTAHOBICHHE W Pa3BUTHE OMOJIOTHH, TTOHMMAHMs 3HAYEHUS OUOJIOTHH B
MMO3HAHUU 3aKOHOB MPUPOJIBI, B KU3HU YEIIOBEKA U COBPEMEHHOTO OOIIECTRA;

uaenHas yoexIEHHOCTh, TOTOBHOCTH K CITY>KE€HHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTH 3a €T0 CyALO0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAHUE JTYXOBHBIX LIECHHOCTEN POCCUUCKOTO HAPOa;

c(hopMHUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, dTHUECKOTO TTOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CUTYallMI0 W TPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICh HAa MOPaJbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJIa B TIOCTPOCHUE YCTOMYHBOTO OY/IyIIIErO;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POAMUTENSIM, CO3aHUIO0 CEMbU Ha OCHOBE OCO3HAHHOTO MPHUHSATHS IICHHOCTEH CEeMEMHOM KU3HU B
COOTBETCTBUHU C TpaAUIUSIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHUE K MHPY, BKIIOYas 3CTECTUKY ObITa, HAYYHOTO M TEXHHYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX
OTHOIIICHUH;

MMOHUMaHUE SMOITMOHATIBLHOTO BO3JCHCTBUSI )KMBOUW MPUPOJIBI U €€ IIEHHOCTH;

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

5) pusnyeckoro BocnuTaHus, GOPMHUPOBAHUSA KYJIHTYPHI 310POBbSI M IMOLMOHAJBLHOI0 0J1aronoIyyus:

MMOHUMaHHUE U peain3alis 3J0pOBOTo M 0€3011acHOro 00pasa KU3HHM (310pOBOE MUTAHUE, COOTIONCHUE TMTUEHUYECKUX TTPaBUIT K HOPM,
cOaaHCUPOBAHHBIN PEXHUM 3aHSATUW U OTAbIXA, PEryisipHast (uU3nMdeckass aKTUBHOCTB), OCPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO

OTHOIICHHUA K CO6CTB€HHOMy (I)I/ISI/I‘-IGCKOMy U IICUXUYCCKOMY 300POBbIO;
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NOHMMAaHKE LIEHHOCTU MPAaBUJI MHIUBUIYAJIBEHOTO U KOJUIEKTUBHOTO 0€30MaCHOTO MOBEACHUS B CUTYalUsX, YTPOXKAIOIIUX 3/I0POBbIO U
JKU3HHU JIIOJCH;

OCO3HAHUE MOCIEACTBUI U HETIPUSATHUS BPSIHBIX MMPUBBIUCK (YIOTPEOICHUS aJIKOTOJISI, HAPKOTHUKOB, KYPCHHS);

6) TPy10BOI0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYIy, OCO3HAHWE IICHHOCTH MacTEPCTBA, TPYAOIIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTUYECKOM U COLMAIbHOM HANPaBIEHHOCTH, CIOCOOHOCTH MHUIIMMPOBATh, TUIAHUPOBATH
Y CAMOCTOSITEIILHO BBITIOJIHATH TAKYIO JESTEIHHOCTD;

WHTEpEC K pa3IuyHbIM chepaM mpodecCHOHATBHON ASSTEILHOCTH, YMEHHE COBEpIaTh OCO3HAHHBIN BBIOOp Oymayiiei npodeccuu u
peaIn30BhIBaTh COOCTBEHHBIC )KIU3HEHHBIC IJIAHBI,

TOTOBHOCTb M CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO Ha MPOTSHIKEHUU BCEH KU3HU;

7) 3KOJIOTrNYECKOr0 BOCIIMTAHNS:

HKOJIOTHUYECKH IEJIeCO00pa3HOe OTHOIMIECHHUE K MPUPOJIE KaK ICTOUHUKY KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAHUS;

MOBBIIIIEHUE YPOBHSA DKOJIOTMYECKON KyJIBTYphl: MPUOOpETEHHE ONbITa TUIAHUPOBAHMS TOCTYIKOB M OIEHKH HMX BO3MOMHBIX
MOCIIEACTBUN JUIsl OKPYXKAIOIIEH Cpebl;

OCO3HaHME M00ATLHOTO XapaKTepa HKOJIOTHYECKUX MPOoOIeM U MMyTel UX pEeIICHHUS;

CIIOCOOHOCTh HMCIOJIb30BaTh MPHOOpETaeMble MPU W3YYCHHH OWOJIOTHH 3HAHWS W YMEHHUS MPU PEHICHHH TPOOJEM, CBS3aHHBIX C
paIMOHAIEHBIM TIPUPOIOTIONB30BaHNEM (COOMIOIEHNEe TpaBWil TIOBEICHUS B TPHUPOJIC, HANpPABICHHBIX HAa COXpPaHCHHUE DPABHOBECHUS B
AKOCHCTEMAX, OXPaHy BUIOB, YKOCHCTEM, OMOChephl);

AKTUBHOE HETPUATHE JCUCTBHM, MPUHOCSIINUX BPE] OKPYKAIOMIECH MPUPOTHOU Cpelle, YMEHUE MPOTHO3HPOBATH HEOIArONMpPHUSITHHIC

OKOJIOTHYCCKHC ITOCICACTBUA IMPCAIIPUHUMACMBIX JICUCTBUM U MpcaoTBpalarb UX,
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HaJIM4re Pa3BUTOTO SKOJIOTMYECKOTO MBIIUICHUS, SKOJIOTHYECKON KyIbTYpPbI, OIBITA JESITeIbHOCTH SKOJIOTMYECKOM HallpaBIeHHOCTH,
YMEHUSI PYKOBOJICTBOBATHCSI MU B NTO3HABATEIHHON, KOMMYHUKAaTHBHON U COLMATBHON MPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTHUECKOM
JESITETFHOCTH KOJIOTUIECKON HANPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUA:

c(hOpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKd M OOIIECTBEHHOW MPaKTHKH,
OCHOBaHHOI'O Ha JUAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIHUKYJIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHUE SI3bIKOBOM U UUTATENBCKON KYIBTYPhI KaK CPECTBA B3aUMOACHUCTBUS MEXY JIOAbMHU M MMO3HAHMS MUPA;

MOHUMaHUE crel(pUKU OMOOTHH KaK HayKH, 0CO3HAHMA €€ poiH B (OPMHUPOBAHUU PALIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3AHUN
LEJIOCTHOTO TPEACTABICHHUS 00 OKpyXKarolleM MHpe Kak O EIUHCTBE MPHPOIbI, YeJIOBEKa W OOIIECTBAa, B TMO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH 1 pelIeHHH POOIeM COXPaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOeXJIEHHOCTh B 3HAYMMOCTH OWOJIOTHM ISl COBPEMEHHOM LMBMIIM3ALUMU: OOECIEYeHHs] HOBOTO YPOBHSI Pa3BUTHS MEAULIUHBI,
CO3JIaHNE TIEPCIIEKTUBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX pelIaTh PECYypCHBIE MPOOIEMBI PA3BUTHS YEIOBEYECTBA, MMOMCKA MyTEH BBIXOJA U3
100aJIbHBIX 3KOJOTMUECKHUX MPOoOeM U 00ecreueHus epexoa K yCTOHUUBOMY Pa3BUTHUIO, PAllMOHAIBHOMY HUCIIOJIb30BaHHUIO TPUPOIHBIX
pecypcoB U (GOPMHUPOBAHUIO HOBBIX CTAHJAPTOB KU3HU;

3aMHTEPECOBAaHHOCTh B TIOJyYCHHHM OWOJOTHMYECKMX 3HAHMKA B LENAX MOBBIMIEHUS OOIIeH KyIbTyphbl, €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, KaK COCTaBHOM 4aCTH (PYHKLIMOHAIBLHOU TPaMOTHOCTH 00y4aromumxcs, GOpMUpyeMOi Npu U3yYeHUH OHOJIOTHH;

MOHUMAaHUE CYyIITHOCTH METO/IOB TIO3HAHUS, HCITOJB3yEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH UCTIONB30BATh MOTy9aeMbIe 3HAHUS
JUIS aHAJIN3a U OOBSCHEHUS SIBIICHUI OKPYXKAIOIIEro MUPa U MPOUCXOSIINX B HEM U3MEHEHUH, YMEHHE JIeJ1aTh 000CHOBAHHBIE 3aKITIOYCHHS
Ha OCHOBE HAY4YHBIX (DAKTOB M MMEIOIINXCS TaHHBIX C LEIBIO MMOYYECHHUS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTBH CaMOCTOSTEIIBHO MCIIOJIB30BaTh OMOJIOrHYECKUE 3HAHUS I PCIICHUSA HpO6J'I€M B PCAJIbHBIX JKXU3HCHHBIX CUTYAallUAX,
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OCO3HAHHME LIEHHOCTHM HAy4YHON JAESITEIbHOCTH, TOTOBHOCTh OCYIIECTBIISThH HPOEKTHYIO W HCCIEAOBATENIbCKYIO JEATEIbHOCTD
WH]JIMBUIYaJbHO U B TPYIIIE;
TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOpa3oBaHUI0 U CaMOOOpPa30BaHUIO, K aKTMBHOMY IOJYYEHHUIO HOBBIX 3HAHMH MO

OMOJIOTHUY B COOTBETCTBUH C KU3HEHHBIMH l'IOTpe6HOCT$IMI/I.

METAINIPEAMETHBIE PE3VYJIBTATbI

MeranpenmMeTHbIe pe3ynbTaThl 0CBOCHMS yueOHOro npeamera « bruonorusy» BKIIIOYArOT: 3HauuMBble 17151 POPMUPOBAHUS MUPOBO33PEHUS
00ydJaromuxcs MeXIUCHUIUIMHAPHBIE (MEXIPEAMETHbIE) OOIICHAaYYHbIE TIOHATHUS, OTPAXKAIOIINE LEIO0CTHOCTh HayYHONW KapTUHBI MHUpa H
cnenupuKy METOJJOB TO3HAHUS, UCIIOJB3YEMbBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHUs, SIBICHUE, ITPOLIECC, CUCTEMA, HAyUHbIN (axT,
HOPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHs, UCCIIeI0BaHNe, HAONIIOACHNE, U3MEPEHNE, SKCIIEPUMEHT U JIPYTHUX), YHUBEPCAJIbHBIE
yueOHble JielicTBUsA (IIO3HABATENIbHbIE, KOMMYHMKATHBHbBIE, PETYISTHBHBIE), oOecneunBaromue (opMUpoBaHUE (PYHKIIMOHATIBHOU
IPaMOTHOCTH ¥ COLIMAJILHOW KOMIETEHIIMU O0Yy4aloUIUXCsl, CHOCOOHOCTh 00YYaIOIIMXCsl CIOIb30BATh OCBOCHHBIE MEXIUCHUIUIMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAJIbHbIC yueOHbIe TEHCTBHS B MO3HABATEILHON M COIMAIBHOM MTPAKTHKE.

MeranpenMeTHbI€ pe3yabTaThl OCBOCHUS IPOIPaMMbl CPEIHETO 0011ero 00pa3oBaHus JOJKHBI OTPaXKaTh:

OBinageHne yHUBepCAJIbHBIMH Y4eOHBIMHU NO03HABATEIbHBIMU /1CHICTBUAIMMU:

1) 0a3oBbIe JIOTHYECKHE AeCTBUA:

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

MCIIOJIb30BAaTh MPU OCBOCHUHU 3HAHUH MPUEMBI JTOTHYECKOTO MBILIUICHU (aHAJIW3a, CAHTE3a, CPAaBHEHUS, KIlacCU(PUKaU, 0000IIEHHUS ),

PaCKpbIBATb CMbBICJI OMOJIOTMYECKUX OHITUH (BBII[GJ'I}ITB HX XapPaKTCPHLBIC IIPU3HAKHU, YCTAHABIWBATL CBA3U C APYTUMHU HOHHTI/IHMI/I);
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OTpeNeNATh e ACATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUM HX JOCTHKCHHS, COOTHOCHUTH PE3YJIbTaThl AEATEIBHOCTU C
MOCTABJICHHBIMU 1EJISIMU;

WCIIOIb30BaTh OMOJIOTMYECKUE MOHATHS I 0ObsICHEHUS (DAKTOB U SIBJICHUM KUBOW MTPUPOJIBI;

CTPOHTH JIOTHYECKHUE PaCCYXKIeHUS (MHAYKTHBHBIC, JACIYKTUBHBIC, IO aHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B
paccMaTpuBaeMbIX SIBICHUAX, (DOPMYITHUPOBATH BHIBOABI U 3AKITIOYCHUS;

IIPUMEHATh CXEMHO-MOJICIIbHBIC CPEJCTBA JJIs MPEICTABICHUS CYIIECTBEHHBIX CBA3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKUX
00BEKTaX, a TAKXKE MPOTUBOPEUHIA PA3HOTO POJIa, BBISIBJICHHBIX B PA3TUYHBIX HHPOPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh MJIAH PEUISHUS MPOOJIEMBI C YUETOM aHAIN3a UMEIOIITUXCSI MAaTepUANIbHBIX M HEMaTepHATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JIESITEIIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJAbTATOB 1I€JIIM, OLICHUBATh PUCKHU MOCIEACTBUIN ACATEIbHOCTH;

KOOPJIMHUPOBATh U BBHIMIOJIHATH PA0OTY B YCIOBUSIX PEaIbHOTO, BUPTYAIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEAaTUBHOE MBIIIJICHNE TTPH PEIICHUH )KH3HEHHBIX TIPOOJIeM.

2) 6a3oBbIe HCCIeN0BaTeIbCKUE JIeliCTBHSI:

BJIaJCTh HaBBIKAMH Y4€OHO-HCCIIEIOBATEILCKON M MPOCKTHOM NEATEIIbHOCTH, HaBBIKAMHU pa3pelieHus MpoOjieM, CIIOCOOHOCTHIO H
TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IMOUCKY METOAOB PELICHUS MPAKTUYECKUX 3a/1a4, MPUMEHEHHUIO PA3JIMUYHbIX METOJIOB TO3HAHMS;

WCITIOJIH30BaTh PA3JIMYHbBIC BUJIBI ICITEIIBHOCTH 10 TOJYYSHUIO HOBOTO 3HAHMSI, €T0 MHTEPIIPETAIUU, TPEOOPA30BAHHIO U PUMEHEHHUIO
B y4€OHBIX CUTYaIIUsX, B TOM YHCJIE MPU CO3TAHUH YICOHBIX U COIMAIILHBIX ITPOCKTOB;

(hopmMupOBaTh HAYUHBIN TUIT MBIIIUICHUS, BIAIETh HAYYHOU TEPMUHOJIOTHUEHN, KITFOUEBBIMU MTOHATUSIMU U METOJIAMU;

CTaBHUTh U (OPMYIHPOBATH COOCTBEHHBIE 33]1aui B 00pa30BaTEIbLHOMN ACATEILHOCTH U )KU3HCHHBIX CUTYAIUX;

BBISABIISITH IPUYMHHO-CJICICTBEHHBIE CBSI3M U aKTyaJIU3UPOBATh 3aJ1auy, BBIIBUTATh TUIIOTE3Y €€ PEeIICHUs, HAXOAUTh apTyMEHTHI IS

JOKa3aTrcJIbCTBA CBOUX YTBep)I(,HeHHfI, 3a1aBaThb IIapaMCTPhbl U KPUTCPHUU PCIHICHUA,
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aHAJIM3UPOBaTh INOJYYEHHBIE B XOJE PELICHUs 3a/aud pe3yibTaTbl, KPUTHUECKU OLEHMBATh UX JOCTOBEPHOCTb, NPOrHO3MPOBATH
M3MEHEHHE B HOBBIX yCIIOBUSX;

JlaBaTh OLEHKY HOBBIM CUTYalLUsIM, OLICHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIIATH LI€JICHAIIPaBIEHHbIN IOUCK MIEPEHOCA CPEAICTB U CIIOCOO0B AEUCTBUS B MPOPECCHOHANBHYIO CPEY;

YMETh MEPEHOCUTH 3HAHUSA B MO3HABATENbHYIO U IPAKTUYECKYIO O0IACTH KUZHEACATENbHOCTH;

YMETb UHTETPUPOBATh 3HAHMSI U3 Pa3HBIX MPEJAMETHBIX 00JIacTel;

BBIIBUTaTb HOBBIC WJCH, MpeiaraTb OPUTHHAJIbHBIC MOAXOABl W PEUICHHs, CTaBUTh NPOOIEMbl M 3a/Jadd, JOMYyCKAIOIIue
aJIbTePHATUBHbIE PEIICHUS.

3) pabora ¢ unopmanueit:

OpUEHTUPOBATbCS B PAa3JIMYHBIX HCTOYHUKAX HUHGPoOpMauuu (TEKCTe Yy4eOHOro MnocoOusi, Hay4YHO-IOIMYJSPHOM JUTEparype,
OMOJIOTUYECKUX CIIOBApsX U CIPAaBOYHUKAX, KOMIIbIOTEPHBIX 0a3ax JAaHHBIX, B IHTepHeTe), aHanu3upoBaTh HHPOPMALIMIO PA3INYHBIX BUIOB
1 (OopM MpecTaBIeHUs, KPUTHUECKH OLIEHHUBATh €€ T0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GopMyIHMpOBaTh 3aMPOCHl U MPUMEHSTh PAa3INYHbIE METOABI IIPH MOUCKE U 0TOOpe OHOIOrHnYecKol HH(OPMAIK, HEOOXOIUMOM ISt
BBITIOJIHEHUS YUEOHBIX 3a/1ay;

IpuoOpeTaTh OMNBIT MCIOJIB30BaHUS HH(OPMAIMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOTMH, COBEPLICHCTBOBATh KYJIbTYpY aKTHUBHOIO
WCIIOJIb30BaHUS PA3JIUYHbIX [IOUCKOBBIX CHCTEM;

CaMOCTOATEIbHO BbIOMpATh ONTHUMAaJIbHYIO (OpMY MpencTaBieHusi Ouonornueckoil nmHpopmauuu (cxemsbl, rpaduKu, AUATPAMMBL,
TaOJUIIbI, PUCYHKH U IPYyToe);

MCII0JIb30BaTh HAYYHBIN SI3bIK B KAUE€CTBE CPEACTBA IIPU paboTe ¢ OMOoJIOrnueckoil MH(popMaluen: MPUMEHATh XUMUYECKHE, PU3nYecKue
¥ MaTeMaTHYeCKUe 3HaKU U CUMBOJIBI, (hOpMYITbl, aO0OpeBHaTypy, HOMEHKJIATypy, HCIIOIb30BATh U IPE00Pa30BbIBATH 3HAKOBO-CUMBOJIMUECKHE

CpeACTBa HAITIIAHOCTH,
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BJIaJI€Th HABBIKAMH PACIIO3HABAHNUS U 3AILUTHI HH(OpMAIK, HUHPOPMALIMOHHON 0€3011aCHOCTH JINYHOCTH.

OBnageHne yHuBepCcaJbHbIMM KOMMYHUKATUBHBIMH 1efiCTBUSIMU:

1) o01enme:

OCYIIECTBISATh KOMMYHHUKALIMU BO BCeX c(epax KU3HU, AKTUBHO yYaCTBOBATh B AMAJIOTE WM JUCKYCCUH IO CYLIECTBY 00CyKIaeMoin
TeMbl (YMEHHUE 3a7aBaTh BOMPOCHI, BHICKA3bIBaTh CYXIACHHUS OTHOCHUTEIBHO BBIMOJIHEHUS MpeajaraeMon 3aJadu, YYUThIBATh UHTEPECHI U
COIVIAaCOBAaHHOCTb MO3UIMH JPYTUX YUaCTHUKOB AMAJIOTA WU IUCKYCCHH);

pacmo3HaBaTh HEBEpOANbHBIE CPEACTBA OOIIEHUS, MMOHUMATh 3HAYEHHWE COLMAIBHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBEHUS
KOH()IMKTHBIX CUTyallMi, YMETh CMsr4aTh KOH(IUKTHI U BECTU IIEPETOBOPHI;

BJAJIETh Pa3IMYHBIMH CHOCOOaMM OOIICHHS U B3aUMOICHCTBHUSA, TIOHUMAaTh HAMEpPEHUs IPYTUX JIONEH, MPOSBIATh YBAXKUTEIHHOE
OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOU (popme popMynHpoBaTh CBOU BO3PAKEHUS;

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

2) coBMeCTHas 1eATeJIbHOCTD:

NOHMMAaTh U HUCIHOJb30BATh NPEUMYIIECTBA KOMAaHIHOW W WHAMBHUIYaJTbHOW paOOThl NMpHU pEUIeHUH OHOJIOrMYecKod MpoOIemsbl,
000CHOBBIBaTh HEOOXOAUMOCTH MPUMEHEHHUS TPYIIIOBBIX (POPM B3aMMOACHUCTBUS MPU PEUICHUN yUeOHOH 3a/1a4H;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX AEHCTBUI C Y4ETOM OOLIMX UHTEPECOB U BO3MOXKHOCTEHN Ka)KJI0TO 4JieHa KOJUIEKTHUBA;

MIPUHUMATh L€ COBMECTHOM JESTENBHOCTH, OPraHU30BBIBATE U KOOPJIMHUPOBATH ACHCTBUSA MO €€ JOCTHKEHUIO: COCTABIATh IUIAH
NEHCTBUH, paclpeiesaTh PO ¢ y4ETOM MHEHUI YYaCTHUKOB, OOCYXAaTh PE3yIbTaThl COBMECTHOM paboThI;

OLIEHMBATh Ka4e€CTBO CBOETO BKJIA/1a M KaXKJJOT0 YYaCTHUKA KOMaH/Ibl B OOILUI pe3yabTar Mo pa3pab0TaHHBIM KPUTEPHSIM;

Mpesiaratb HOBbIE€ MIPOEKTHI, OLIEHUBAThH UAEH C MMO3ULIUK HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKOW 3HAYMMOCTH;

OCYIIECTBIATh MO3UTHBHOE CTPATETHUYECKOE MOBEJACHHME B PA3IMYHBIX CUTyalUsX, MPOSBIATH TBOPUYECTBO M BOOOpa)keHUE, OBITh

MHUIMaTUBHBIM.
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OByageHne yHUBEPCAJIbHBIMH PEryJIATUHBHBIMH 1CHCTBUAMM:

1) camoopranmusanms:

MCIIOJIb30BaTh OMOJIOTrMYECKUE 3HAHUS JUIsl BBISABIICHUS MTPOOJIEM U UX PEIICHUS B )KU3HEHHBIX M YYEOHBIX CUTYAILIMSIX;

BBIOMPATh HA OCHOBE OMOJOIMYECKHUX 3HAHUU LIEJIEBbIE M CMBICIIOBbIE YCTAHOBKHM B CBOMX JEHCTBHSIX U IMOCTYIKAaX IO OTHOIIEHUIO K
YKUBOI MpPUPOZE, CBOEMY 370POBBIO U 3[J0POBBIO0 OKPYKAIOLIUX;

CaMOCTOSITEIIbHO OCYLIECTBIISATh MO3HABATEIbHYIO JESTENIbHOCTb, BBIABIATH MPOOJIEMBI, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE
3aa4d B 00pa30BaTeIbHON AEATEIbHOCTH M KU3HEHHBIX CUTYAIUSX;

CaMOCTOSITEJIbHO COCTABIATh IUIAH pEIHICHUs MNpoOJaeMbl C Y4ETOM HMEIOLIMXCS PeCcypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U
MIPEATIOYTEHU;

JlaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTo IPeMeTa Ha OCHOBE JIMUHBIX MPEANOUYTEHUN;

JIeJ1aTh OCO3HAHHBINA BHIOOP, ApIYMEHTUPOBATH €r0, Oparh OTBETCTBEHHOCTh 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

crocoOcTBOBaTh (POPMHUPOBAHHMIO W TPOSBICHHUIO HIMPOKON SPYAUIMHM B PA3HBIX OONACTAX 3HAHWW, MOCTOSHHO TOBBIIIATH CBOM
00pa30BaTeNbHbIA U KyIbTYpPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

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

BJIaJCTh HAaBBIKAMU IO3HABATEIbHON pe(raeKcuH Kak OCO3HAaHUS COBEpIIAEMbIX JEHCTBMM M MBICIUTENBHBIX MPOLECCOB, HX
pe3yabTaToB U OCHOBAHUM, UCIIOJIb30BaTh MPUEMBI pe(IeKCUU ISl OLICHKU CUTYyalluu, BBIOOpa BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELIEHUS 110 UX CHUKEHUIO;

IIPUHAMATh MOTUBBI U aPTYMEHTHI IPYTHUX [IPU aHAJIU3€E PE3YJIbTATOB ACATEIbHOCTH;
29



3) npuHsTHE Ce0s U APYTrHUX:

MPUHUMATH ce0s1, TOHUMAasi CBOM HEIOCTATKU U JIOCTOMHCTBA,

MPUHUMATh MOTUBBI U aPTYMEHTHI APYTHUX MPU aHATIU3E PE3YJIbTATOB ACATEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO JIPYTUX HA OMIUOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULMH IPYroro 4eaoBeKa.

HPEJMETHBIE PE3YJIBTATBI

[IpenmeTnbie pesynsrarsl ocBoeHus nporpaMmMbl COO mo 6uonoruu Ha 0a30BOM YPOBHE BKJIIOUAIOT crieluUuyIecKue sl yaeOHOro
npenmMera «buonorus» HayyHble 3HaHUS, YMEHHUS U CIIOCOOBI JEHCTBUM 10 OCBOCHUIO, MHTEPIIPETALMU U PE0OPa30BaHUIO 3HAHUM, BUIbI
JESITeIbHOCTHU 10 MOJyYEHUIO HOBOTO 3HAHUS U IIPUMEHEHHIO 3HAaHUM B Pa3IMYHBIX YUEOHBIX CUTYallUsX, a TAKXKE B pEabHbIX KU3HECHHBIX
CUTYyallUsX, CBSI3aHHBIX ¢ Ononorueil. B mporpaMmmMe npenMeTHble pe3yabTaThl IPEACTaBICHbI 10 roAaM 00y4YeHHUs.

[IpenmeTHbIE pe3yabTaThl OCBOEHUS yueOHoro npeameta «buonorus» ¢ 10 knacce n0MXKHBI OTPaXXaTh:

c(hOpPMUPOBAHHOCTh 3HAHUKA O MECT€ M POJU OHMOJIOTHM B CHCTEME HAaydyHOTO 3HAHMA €CTECTBEHHBIX HayK, B (pOpMHUpOBaHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA U HAYYHOT'O MUPOBO33PEHMSI, O BKJIAJE POCCUMCKUX U 3apyOeKHBIX yUEHBIX-OMOJIOTOB
B pa3BUTHE OMOJIOTHH, (YHKIIMOHAIBHON IPaMOTHOCTH YE€JIOBEKA JIJISl PEICHHUS KU3HEHHBIX 33]1ay;

YMEHHUE PacCKphIBATh COACPKAHUE OMOJOTMYECKUX TEPMUHOB U MOHATUMN: )KU3Hb, KJIETKA, OPraHu3M, METa00I13M (0OMEH BELIECTB U
IpeBpallleHue SHEPruM), TOMeocTa3 (CaMOperyssius), YpOBHEBass OpraHU3alysl KUBBIX CUCTEM, CAMOBOCIPOU3BEICHHUE (PEHPOLYKIIHS),

HACJICACTBCHHOCTb, KBMCHYUBOCTL, POCT U PA3BHUTHC;
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YMEHHUE u3jararb OMOJIOrn4ecKue TeOpUH (KJIE€TOYHAsl, XPOMOCOMHAs1, MyTallMOHHAsA, IEHTPaJIbHAasl 10rMa MOJIEKYJISIPHOM OMoIorum),
3akonbl (I. Mennens, T. Moprana, H. . BaBunosa) u yuenus (o neHTpax MHOrooOpas3usi U MPOUCXOKACHUS KyJIbTYpHbIX pactenuid H. U.
Basuiosa), onpenensiTe rpaHULbl KX IPUMEHUMOCTHU K dKUBBIM CHCTEMAM;

YMEHHE BJIaJIeTh METOJaMU HAy4HOTO MO3HAaHUS B OMOJOrMM: HAONIOJEHUE U ONKCAHUE >KUBBIX CHCTEM, MPOLIECCOB U SIBICHMH,
OopraHu3anus ¥ MpoBeleHUE OMOJIOrMYECKOrO 3KCIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKIY HCCIETyEeMbIMU
BEJIMYMHAMMU, OOBSICHEHHE MOIYYEHHBIX PE3YyJIbTaTOB, UCIOIb30BAHHBIX HAYYHBIX MOHATHH, TEOPUN U 3aKOHOB, YMEHHE JI€]1aTh BHIBOJbI HA
OCHOBAHUH IOJIyYEHHBIX PE3YJIbTATOB;

YMEHHME BBIIEIATh CYIIECTBEHHbIC IPU3HAKM BUPYCOB, KJIETOK IPOKAPUOT M DJYKAPHOT, OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX
OpPraHW3MOB, OCOOCHHOCTH TIPOIIECCOB: OOMEHa BEIIECTB W TMPEBPALICHUS DHEPIUU B KIETKE, (OTOCHMHTE3a, IUIACTHYECKOTO H
SHEPreTUYEeCKOoro OoOMEHa, XEMOCHHTE3a, MHUTO03a, MEWO03a, OIUIOAOTBOPEHHMS, PA3MHOXKEHHS, WHIUBUIYaJIbHOTO Pa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMEHHUE MPUMEHSTH MOIYYEHHbIE 3HAHUS A1 OOBSCHEHUS OMOJOTMYECKUX MPOLECCOB W SIBICHUM, IS NPHUHIATHS MPAKTHUYECKUX
peleHuil B MOBCEIHEBHON JKU3HU C LIENbI0 0OecreueHns: 0€30MacCHOCTH CBOETO 3/I0POBbS U 370POBbsl OKPY>KAIOLIMX JIFOAEH, COOMIOICHUS
HOPM T'PaMOTHOTO MOBEICHUS B OKPYKAIOIIEH MPUPOIHON cpesie, MOHUMaHuEe HEOOXOAUMOCTH UCTIONb30BaHUS JOCTHKEHUN COBPEMEHHOM
Ouosioruu ¥ OMOTEXHOJIOTUH /711 pallMOHAJIBHOTO IPUPOIONOIb30BAHNUS;

YMEHHE pellaTh 3JIEMEHTapHble T€HETHYECKHE 3a/laud Ha MOHO- M JIUTHOPHIHOE CKpEIIMBAaHWE, CLEIUICHHOE HaclelIOoBaHHE,
COCTABJISITh CXEMbl MOHOTMOPUTHOTO CKPELIMBAHUS AJIs [IPEICKa3aHusl HACIEeJOBaHUs IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOJHATH JIAOOpaTopHble U IMpaKTHUECKHe padoThl, coOmMoAarh IMpaBwia MpH padoTe ¢ yuyeOHBIM U J1aOOPATOPHBIM

000py/I0BaHKEM;

31



YMEHHE KPUTHUYECKU OLIEHMBATh U MHTEPIPETUPOBATh MH(POPMAIMIO OHOIIOTMYECKOTO COAEPIKAaHUs, BKIIOYAOILIYIO IICEBJOHAYYHbIE
3HaHUS U3 PA3TUYHBIX HCTOYHUKOB (CpeacTBa MacCOBOM MH(OPMAIINU, HAYYHO-TIOMYIISIPHBIE MaTepUAIIbl ), STUYECKHE aCTIEKThl COBPEMEHHBIX
HUCCJICIOBAHUN B OMOJIOTUH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3[aBaTb COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOILIEHHs, 00001as OHOIOrHYEeCKYt0 HH(OPMAIMI0 M3 HECKOJIBKHX
MCTOYHUKOB, IPAaMOTHO KCITIOJIb30BATh NOHITHUIHBIN anmapar OMOJIOTHH.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHoro npeameta «buonorusy ¢ 11 knacce NOMKHBI OTPaXarhb:

c(hOpPMUPOBAHHOCTh 3HAHWH O MECT€ M POJU OHMOJIOTUM B CHCTEME HAay4yHOTO 3HAHMA €CTECTBEHHBIX HAayK, B (POpMHUpOBaHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA U HAYYHOT'O MUPOBO33PEHMSI, O BKJIAJE€ POCCUMCKUX U 3apyOeKHBIX yUEHBIX-OMOJIOrOB
B pa3BUTHE OMOJIOTHH, (YHKIIMOHAIBHON IPaMOTHOCTH YE€JIOBEKA JIJISl PEIICHHUs KU3HEHHBIX 33]1ay;

YMEHHUE PaCKpbIBaTh COepkKaHUE OMOJIOrMUECKUX TEPMUHOB M MOHSATUN: BUJ, MOMYJISALUS, TEHO(OH, SBOJIOIMS, IBHKYIIHE CHUJIIBI
(axTopbl) 3BOMIOLUHU, MPUCHOCOOIEHHOCTh OPraHU3MOB, BHJI000pa30BaHHE, HKOJIOTMYECKHE (AKTOPbl, IKOCUCTEMA, MPOIYLEHTHI,
KOHCYMEHTBI, PEIyLIEHTbI, [IENH MUTAHUSI, SKOJIOTHYECKas MMpamMuaa, OMoreoleHos, onocdepa;

yMEHHE M3jararb Ouonornyeckue Teopuu (dBomonuoHHass teopus Y. JlapBuHa, CHHTETHYECKas TEOpPHUS SBOJIOIMH), 3aKOHBI U
3aKOHOMEPHOCTH (3apozabiiieBoro cxoactsa K. M. bapa, uepenoBanust maBHbIX HanpaBieHUd u mytei spomonuu A. H. CeBepuioBa, yueHus
o 6uocdepe B. 1. Bepnanckoro), onpeaensiTe rpaHUALbI UX IPUMEHUMOCTH K JKHUBBIM CUCTEMaM,;

YMEHHE BJIaJeTh METOJAaMU HAy4HOTO MO3HAHUS B OMOJOTHM: HAOIIOACHWE U ONHCAHUE >KUBBIX CHCTEM, MPOIECCOB U SIBICHHIA,
OopraHu3aius ¥ MpoBeleHHE OMOJIOTMYECKOrO 3KCIEPUMEHTA, BBIJIBUKEHUE TUIIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKIY HCCIETyEeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE MOJYYEHHBIX PE3YyJIbTaTOB, UCIOIb30BAHHBIX HAYYHBIX MOHATHH, TEOPU U 3aKOHOB, YMEHHE JI€]1aTh BHIBOJbI HA
OCHOBAHMH TOJIYYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIJICNATH CYIIECTBEHHbIE IPU3HAKU CTPOCHHUSI OMOJIOTUYECKUX OOBEKTOB: BUIOB, MOMYISILUNA, TPOIYLIEHTOB, KOHCYMEHTOB,

pPEAYUCHTOB, 6I/IOFCOI_IGH030B N OKOCHCTCM, 0COOCHHOCTH IMPOIECCCOB: HAacCJIeICTBEHHOM U3MCHYHNBOCTHU, CCTCCTBCHHOIO 0T60pa,
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BUI000pa30BaHMsI, TPUCTIOCOOIEHHOCTH OPraHU3MOB, ACHCTBUS SKOJOTMYECKUX (PAKTOPOB HAa OPraHM3MBbl, MEpeHOCa BEUIECTB M MOTOKA
SHEPrHH B 3KOCHUCTEMax, aHTPOIOTEHHBIX M3MEHEHHH B HKOCHCTEMaxX CBOCH MECTHOCTH, KPyrOBOPOTA BEIIECTB U OMOTCOXHMUYECKUX
LMKIIOB B Orocdepe;

YMEHHE NPUMEHATh MOITY4YEeHHbIE 3HaHUA Ul OOBSICHEHHS OMOJIOIMYECKHX MPOLIECCOB U SIBICHUH, JUIS MPUHATHS MPAKTUUYECKUX
pelIeHuii B TOBCETHEBHOW JKU3HH C LIETbI0 00ecTeueHrs 0€30MacHOCTH CBOETO 3I0POBBS U 370POBbS OKPYKAIOUINX JIFOACH, COOMIOMECHUS
HOPM T'PaMOTHOTO MOBEJIEHUS B OKpYXKarollel MpUpOIHON cpesie, MOHUMaHUue HEOOXOAUMOCTH MCIIOJIb30BaHUS JOCTUKEHUH COBPEMEHHOM
OMONIOTHY ISl PAllMOHATILHOTO MPUPOAONIOIH30BAHNUS;

yMEHHE pellaTh 3JIEMEHTapHble OMOJOTMYECKHUE 3a/laud, COCTABISITh CXEMbl NIEPEHOCA BELIECTB W HHEPTrUU B dKOCHCTEMax (Lienu
MUTAHUSA);

YMEHHE BBINOJIHATH J1TA0OpATOpHbIE U MpPaKTHUYECKHE paboThl, COOMIOAATH MpaBuUiia MpU padboTe ¢ y4eOHbIM U J1abOpaTOPHBIM
000py/IOBaHHEM;

YMEHHE KPUTHYECKH OIEHUBATH W MHTEPIPETUPOBATh HH(YOPMAITUIO OMOIOTHYECKOTO COACPKAHMS, BKIIFOYAIOIIYIO TICEBIOHAYYHBIC
3HAaHUS U3 Pa3IMYHBIX HUCTOUYHUKOB (CPEICTBA MacCOBOM MH(pOpMAlMM, HAyYHO-TIOMYJISIPHBbIE MaTrepHalibl), pacCMaTpuBarh IJI0OAIbHbIE
HKOJIOTMYECKHE TIPOOIEeMBbI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOIICHHUIO K HUM COOCTBEHHYIO O3HIIHIO;

yMEHHE CO3/laBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIICHHS, 0000IIas OMOJOTMUECKYI0 HMH(POpPMALUI0 U3 HECKOJIBKUX

HUCTOYHUKOB, 'PAMOTHO HMCIIO0JIb30BAaTh MOHSATUUHBIN armapar OMOJIOTUH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HauMeHoBaHue KoJsinuecTBO 4yacoB
o/ A31C/10B 1 TeM K n DJIeKTPOHHBIE (HM(pPpOBHIE)
P Bcero OHTPOJILHBIC PaKTHieCcKne oOpa3oBareJibHbIE Pecypchl
n NporpamMmel padoThI padoThI
1 buonorus kak Hayka 2 bubnnorexa LIOK
https://m.edsoo.ru/7f41¢292
) JKuBble cuCTeMBI B BIX 1 1 bubmuoreka [IOK
opraHu3amnus https://m.edsoo.ru/7f41¢292
3 XUMHYCCKHUM COCTaB U ] 1 1 bubnnoreka [IOK
CTPOCHUE KIETKH https://m.edsoo.ru/7{41¢292
4 KuznenessTeabHOCTh 6 1 bubmuoreka [IOK
KJICTKH https://m.edsoo.ru/7f41¢292
P
| e, 5 | s ok
JUBHIALY https://m.edsoo.ru/7f41¢292
pa3BUTHE OPraHHU3MOB
H
| Bamememoenn | 1 | s o
https://m.edsoo.ru/7f41¢292
OPraH13MOB
7 Cenekuusi OpraHu3MOB. 3 bubmmoreka [JOK
OCHOBBI OMOTEXHOJIOTHHU https://m.edsoo.ru/7f41¢292
OBLIEE KOJIMYECTBO 34 2 5
YACOB 110 1IPOT'PAMME
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11 KJIACC

HaumMmeHoBaHue KoanuecTBo 4acoB
Ne A31EII0B U TeM K - JIeKTPOHHBIE (HH(POBHIE)
wn | P33 Beero OHTPOJIbHBbIE paKTHYeCKHe 06PA30BATETLHBIE PECYPChI
nporpaMmmsI padoTshI padoThI
DBOJIIOIIMOHHAS 9 1 bubaunoreka [IOK
ouosorus https://m.edsoo.ru/7f41cc74
B
2 BTG R 9 1 1 bubmiorexa LIOK
p https://m.edsoo.ru/7f41cc74
Ha 3eMiie
0O
3 N If ra;:foMtz 6 1 bub6moreka [IOK
Py m https://m.edsoo.ru/7f41cc74
cpena
Coo0
4 otorIIeoKHe 10 1 Bubmrorexa OK
https://m.edsoo.ru/7f41cc74
CUCTEMEI
OBIIEE
KOJMNYECTBO 34 2 3
YACOBIIO
IMPOI'PAMME
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YYEBHO-METOANYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

VYyeonuk buonorus 10 knacc: 6a3oBbiil ypoBens/B.B. Ilaceunnk; A.A. Kamenckuii; A.M. Pyouos; I'.I". llIBe-
1oB; 3.I'. 'anoHtok - M. : ITpocsemienue, 2022 (JIuHuA )KU3HM).
Yyeonnk buomnorus 11 kmacc: 6a3oBerit ypoBens/B.B. Tlaceunuk; A.A. Kamenckuii; A.M. Pyomos; I'.I". [1IBe-
uoB; 3.I'. T'anontok - M. : IIpocsewenue, 2022 (JIunus xKu3Hn).

METOANYECKHUE MATEPUAJIbBI V1A YYUTEJIA

VYuebnuk buonorus 10 knacc: 6a3oBbiit ypoBeHs/B.B. [Taceunuk; A.A. Kamenckuii; A.M. Py6mos; I'.I". [1IBe-
1oB; 3.I'. 'anontok - M. : IIpocsemenue, 2022 (JIunus Ku3Hn).

VYyebnux buonorus 11 knacc: 6a3oBbiil ypoBens/B.B. Ilaceunuk; A.A. Kamenckuii; A.M. Pyouos; I'.I". [lIBe-
1oB; 3.I'. 'anontok - M. : IIpocsemienue, 2022 (JIunus Ku3HNM).

Y4eOHbie mocoOust o GMOIOTUU

Metoanueckue pa3paboOTKy 1o OUOIOTUU

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

bu6moreka [IOK
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