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1. llosgicHUTEABLHAA 3aIIUCKA

ITpu pa3paboTke mporpaMMsel 1o OMOJOTHH TEOPETUYECKYI0 OCHOBY Ul ONpEAETICHUs MOIXOA0B K
(OopMHPOBAHUIO COZEpPKaHUSA Y4eOHOro npeaMera «bHoIorus» COCTaBUIIM: KOHLENTYaIbHbIC MOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBIEHHOCTH LIEJIEH, COAEp)KaHUs, Pe3yabTaTOB OO0y4YeHUs M TpeOOBaHUU K
YPOBHIO TOATOTOBKM BBITYCKHHUKOB, MOJOXEHHA 00 OOIMX LEeIIX W NPUHIMIAX, XapaKTepU3YIOIIUX
COBPEMEHHOE COCTOSIHUE CHUCTEMbI cpegHero olmero obpaszoBanust B Poccuiickoit denepanuu, a Taxxke
HOJIOXKEeHU O crnenuduke Ouosoruu, €€ 3HAYeHUHM B IO3HAHUM JKUBOW MNPHUPOABI M OOeCleYeHUuu
CYIIECTBOBaHMS 4YeIOBe4ecKoro obmiecTBa. CorjiacHO Ha3BaHHBIM IOJIOKEHUSIM, OIpPEIEesICHbl OCHOBHBIC
(GyHKIMY TPOrpaMMBbI IO OHOJIOTHUHU U €€ CTPYKTYpa.

ITporpamma no Guonoruu 1a€T npeacTaBiIeHue o LeNsX, 00 oOuiel cTparerun o0ydeHus, BOCIUTAHUS U
pa3BUTHsL 00YYAKOIIMXCSl CPECTBAMU ydeOHOro npeamMera «broorusy», onpeaeser 00a3aTelIbHoe IpeIMETHOe
COZIEpXKaHUe, €ro CTPYKTYpY, PaclipeieieHue IO paszenaM M TeMaM, PEKOMEHIYyEeMYIO IOCIIEI0BAaTEIbHOCTh
U3ydeHUs] y4eOHOro Marepuana ¢ Y4€TOM MEKIPEIMETHBIX W BHYTPUIPEIMETHBIX CBSI3€H, JIOTHKH
00paz0BaTEeIBLHOTO MTPOLIECCa, BO3PACTHBIX 0COOCHHOCTEN 00YJarOIUXCSl.

B nporpamme 1mo OMONOrMHM Tak)Ke YUUTBHIBAIOTCS TPEOOBAaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METarpeIMETHBIM U TPEAMETHBIM pe3ysbTaTaM oOydeHUs B ()OPMHPOBAHWU OCHOBHBIX BHJ/IOB Y4eOHO-
MIO3HABATEIILHOW  JIEATEIbHOCTH/YI€OHBIX  JIEHCTBUH  OOY4YalOMIMXCSl 10 OCBOCHHMIO  COJCpPKAHUS
OHoJI0ru4YecKkoro 0opazoBaHusl.

B mnporpamme mno Ouonorumm (10-11 kmaccel, 0a30BBI ypOBEHb) pEaIM30BAH IPUHLIUI
IIPEEMCTBEHHOCTH B M3YYE€HUH OWOJIOTHH, Onaromaps 4yeMy B HEeW MPOCMAaTpPUBAETCs HAIPABICHHOCTh Ha
pa3BUTHE 3HAHWUN, CBA3AHHBIX C (OPMHUPOBAHUEM E€CTECTBEHHO-HAYYHOI'O MHUPOBO33PEHMSI, LIEHHOCTHBIX
OpUEHTAIMM JIMYHOCTH, SKOJOIMYECKOrO MBILUICHUS, IPEACTaBICHUM O 370pOBOM 00pase XKHU3HU U
Oepe’)KHBIM OTHOIIEHHUEM K OKpyarouled mnpuponHoi cpene. IlosTomy Hapsay ¢ H3ydeHHEM
00111€0M0I0rMYEeCKUX TEOpHil, a TakKe 3HAHUN O CTPOCHUHU JKUBBIX CHUCTEM PA3HOrO paHIa M CYIIHOCTU
OCHOBHBIX IPOTEKAIOIIMX B HHUX I[POLECCOB B MpOrpaMmMe MO OHOJOTUU YJECJIEHO BHUMAaHHE
UCIIOJIb30BAaHUIO MOJTYYEHHBIX 3HAHUN B MOBCEIHEBHOM >KM3HM Ui PELICHMs] MPUKIIAJHBIX 33]a4, B TOM
yuciae:  OpoQWIAKTUKA  HACIEJICTBEHHBIX  3a00JIeBaHMH  YENOBEKa,  MEJUKO-TE€HETHYECKOTro
KOHCYJIbTUPOBaHMs, OOOCHOBaHMsI 3KOJOTMYECKH IIeJIeCOO0pPa3HOro TMOBEACHHS B  OKpyXKaroliein
IPUPOJIHOM cpefie, aHaIu3a BIUSHUS X03IMCTBEHHOM 1€ATENbHOCTH YEJI0BEKa Ha COCTOSIHUE PUPOAHBIX U
UCKYCCTBEHHBIX 3KOCHUCTEM. YCHJIEHME BHMMAHHUS K MPUKIAJAHONW HANpPaBIEHHOCTH y4yeOHOro IpeaMera
«buonorus» NpoaUKTOBaHO HEOOXOAMMOCTBIO 00ECTIeUeHHsI YCIIOBHUM JUIsl pellieH sl OAHOM U3 aKTyallbHBIX
3aJa4 NIKOJIBHOIO OMOJIOTHYECKOro 00pa3oBaHus, KOTOpas MpeanoiaraeT GopMupoBaHue y 00ydaromuxcs
CIIOCOOHOCTH a/laliTUPOBATHCS K M3BMEHEHUSIM JUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOI'O MUPA.

buonorust Ha ypoBHe cpeaHero oouiero ooOpa3oBaHus 3aHMMaeT BaxxHoe MecTo. OHa obecrieunBaer
¢dopmupoBaHue y 00ydYaroLIMXCs MPEACTaBICHUH O HAaydyHOM KapTHHE MHpa, pacliupseT U o0oOIaeT
3HaHUS O JKUBOW NpUpoAe, €€ OTIMYUTEIbHBIX IMPHU3HAKAX — YPOBHEBOW OpraHM3allMM M 3BOJIIOLUH,
CcO3MaéT yCIIOBUS JUIsl: TIO3HAHMSI 3aKOHOB JKMBOM MPHUPOAbI, (OpMUPOBaHUSA (DYHKIHOHAIBHOM
IPaMOTHOCTH, HAaBBIKOB 3JI0pOBOrO M 0€30macHOro o6pasza >KU3HHM, D3KOJOTHYECKOTO MBIIUICHUS,
LIEHHOCTHOT'O OTHOILLIEHUS K )KMBOW IIPUPOJIE U YETOBEKY.

Bonbmioe 3naueHne GMOIOTHUS UMEET TaKKe JAJIS peleHHs] BOCIIMTATENIbHBIX U PA3BUBAIOIIUX 3aja4
cpemHero oOmiero oOpa3oBaHWsl, colanu3anuu oOydaronuxcs. M3ydenuwe Owmoyorumu oOecreunBaeT
YCIOBHA JUTSE ()OPMHPOBAaHUSI MHTEIUIEKTYalbHBIX, KOMMYHHKAIIMOHHBIX W WH(OPMAIIMOHHBIX HABHIKOB,
JCTETUYECKON KYJIbTYpPBI, CIIOCOOCTBYET WMHTETpalliu OMOJIOTMYECKUX 3HAHUW C TPEACTABICHUSMHU U3
Jpyrux y4eOHBIX NPEeIMETOB, B YAaCTHOCTH, (U3MKHU, XUMHM U reorpaduu. Ha3BaHHbIE MOJOXKEHUS O



npeHa3HauyeHnu y4deOHoro mpeamera «buomorus» cocTaBWIM OCHOBY ISl ONpEIENCHHs IMOIXOJ0B K
0TOOpY U CTPYKTYPUPOBAHMIO €TO COACPIKAHMSI, IPEJICTABICHHOIO B IpOorpaMMme Mo OHOJIOTHH.

Ot0o0p conmepkanusi ydeOHOro mpeamera «buonorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C IO3MIUN
KYJIbTYPOCOOOPa3HOT0 T0/IX0/1a, B COOTBETCTBUH C KOTOPHIM OOYJaIOIIMECs JOJLKHBI OCBOUTh 3HAHUS U YMEHHS,
3HauMMble I8 (OPMHUPOBaHMSL OOIICH KYJIBTYpHI, ONPENCIAIOIIME aJCKBaTHOE IOBEJCHHE YeJOBEKa B
OKpY’KaloIllel MpUPOIHON cpefie, BOCTPEOOBAHHBIC B MOBCEIHEBHOW >KU3HM U MPAKTUYECKOH JIESITEIbHOCTH.
Oco0oe MecTo B 3TOM cHCTeME 3HAHM 3aHUMAIOT JIEMEHTBI COJCP)KAHUS, KOTOPbIE CIIy>KaT OCHOBOM ISt
(dbopMUpOBaHMsT TPECTABICHU O COBPEMEHHOH €CTECTBEHHO-HAYYHOM KapTHHE MHUpPAa U IIEHHOCTHBIX
OPUEHTAIMAX JITYHOCTH, CIIOCOOCTBYIOIIMX T'YMAaHH3AIMH OUOJIOTHYECKOTr0 0Opa30BaHusL.

CrpykTypupoBaHHE COAEpXaHUsl y4yeOHOro Mmarepuaiga B MPOrpaMme MO OHOJIOTHH OCYILIECTBIEHO C
y4ETOM MPUOPUTETHOTO 3HAUYEHUS 3HAHUI 00 OTIIMYUTEIBHBIX OCOOEHHOCTSIX KUBOM HPHUPOIBI, O €€ YPOBHEBOM
OpraHM3allii U 3BOJIOIMHU. B COOTBETCTBUM C 3TUM B CTPYKType ydeOHOro mpeamera «bronorus BblIeIeHbI
CIIEIYIOLINE COZAEpKaTeNIbHble JMHUM: «bHosorus Kak Hayka. MeTozibl HayqHOro Io3HaHus», «Kierka kak
Ouornormueckas cucrema», «OpraHum3M Kak Ouojoruueckas cucrema», «CucremMa H MHOrooOpasue
OPraHuYeCcKOro MUpay, « IBOIOLIUS KUBOU MPUPOIBD», « IKOCUCTEMBI U IPUCYILINE UM 3aKOHOMEPHOCTH.

Llens nzydenus: yuebnoro npeamera «buosorus» Ha 6a30BOM ypOBHE — OBJIAJCHHE 00YJaIOITMHUCS
3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHATBHON OpraHU3aIliy KUBBIX CHCTEM Pa3HOTO paHra W MpUOOpETeHHE
YMEHHM MCIONIB30BaTh 3TU 3HAHUS ISl TPAaMOTHBIX JICHCTBHI B OTHOIIEHUU OOBEKTOB KUBOW MPHUPOBI U
pellIeHuUs] PA3IMYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTrxkeHue ey u3ydeHus yaeOHoro npeaMera «buosorus» Ha 6a30BOM YpOBHE 00eCTieunBaeTCs
peLIeHNUEM CIIENYIOIUX 3aau:

OCBOEHHE OOYYalOIIMMUCS CHUCTEMbl 3HAHUW O OMOJOTHMYECKUX TEOpHSIX, YUEHUSX, 3aKOHaXx,
3aKOHOMEPHOCTSIX, TUIOTE3aX, MpaBHJIAX, CIYKAIUX OCHOBOM A (HOpMHUpOBAHHS MPEICTABICHUN O
€CTECTBEHHO-HAYyYHON KapTHHE MHpa, O METOJaX HAayyHOro IO3HAHMS, CTPOEHUH, MHOrooOpasuu Hu
0COOEHHOCTSIX JKUBBIX CHCTEM PA3HOTO YPOBHS OpPTaHU3aIlNH, BBLIAIOLINXCS OTKPBITUSX U COBPEMEHHBIX
UCCJIEJIOBAaHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOy4yaroUMxcs T[O3HABATEIbHBIX, MHTEUIEKTYAIbHBIX U  TBOPUYECKUX
CIIOCOOHOCTEH B Mpoliecce aHaau3a JIaHHBIX O MyTSX pa3BUTHUsS B OMOJIOTMM HAay4YHBIX B3IVIAJIOB, UAECH U
MOJIXOJIOB K M3YYEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aluy;

CTaHOBJIEHUE Y 00yJaromuxcs o01el KyabTypbl, pyHKIIMOHAIBHOW IPaMOTHOCTH, Pa3BUTHE YMEHUI
OOBSICHATH M OLICHUBATH SIBIICHUS OKPY)KAIOLEr0 MUpPa *HBOW MPUPO/bI HA OCHOBAHUU 3HAHUHN W OMBITA,
MIOJTYYEeHHBIX TIPH U3YYEeHUU OUOJIOTHH;

¢dopMupoBaHue y OOydaroIUXCsl YMEHHH WIUIIOCTPUPOBATH 3HAYEHHE OMOJOTMYECKUX 3HAHUU B
NPAaKTUYECKON JIeATeNTbHOCTH 4YeNOBeKa, PAa3BUTUM COBPEMEHHBIX MEAMIMHCKUX TEXHOJOTHH U
arpoOMOTEXHOJIOTHiA;

BOCIIUTAaHUE YOEKJEHHOCTH B BO3MOXKHOCTH TIO3HAHMSI YEJIOBEKOM KMBOW  MPUPOJBI,
HEO0OXOIUMOCTH OEpeKHOTO OTHOUIEHHMs] K HeH, COONIOeHHs S3TUYECKUX HOPM MpU IPOBENECHUU
OMOJIOTMYECKUX MCCIIEJOBAHUM;

OCO3HaHHME LIEHHOCTH OMOJIOTMYECKUX 3HAHMUMN JUI MOBBIIIEHUS YPOBHS SKOJIOTMYECKOH KYJIBTYpHI,
U1 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

IpUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUN B MOBCEAHEBHOW KM3HU JUIS OLIEHKH IOCIJIEICTBUN
CBOEH JesATeNbHOCTH IO OTHOIICHHIO K OKpY)Karollled cpeie, COOCTBEHHOMY 3/0pOBbI0, 00OCHOBAaHUE U
coOuro/ieHre Mep NpOpUIAKTUKY 3a001€BaHUi.

B cucreme cpemnero oOmiero oOpasoBanusi «bHonorus», u3ydaemas Ha 0a30BOM YPOBHE, SIBIISETCS
00s3aTeTbHBIM YUeOHBIM IPEIMETOM, BXOJISIIM B COCTaB MPEMETHOM 0071acTH «ECTecTBeHHO-HAYYHBIC TIPEAMETHD.

s nu3ydyenust Onosioruu Ha 6a30BOM YpOBHE CpeHET0 0011ero o0pa3oBaHus OTBOAUTCSA 68 4acoB: B
10 xmacce — 34 yaca (1 gac B Heneno), B 11 kimacce — 34 gaca (1 gac B Heneno).



2. Coaep:xkanue yueOHOI0 npeaMera

10 KUIACC

Tema 1. Buojsiorus kak Hayka.

buonoruss kak Hayka. CBsi3b OHMONOrMM C OOIIECTBEHHBIMHM, TEXHHUYECKMMH U JAPYTUMHU
€CTECTBEHHBIMU HayKamu, punocodueit, STUKOI, 3cTeTukoi u npaBoM. Posib 6uonoruu B hopMupoBaHUU
COBPEMEHHOU Hay4HOU KapTUHBI Mupa. CUCTeMa OMOJIOTUYECKUX HAYK.

MeTtoapl TO3HAaHUS JKUBOW MpHUpOIbl (HAOMIONEHWE, SKCHEPUMEHT, OIMCaHHue, H3MEpEeHHe,
KJaccuukanus, MOJASITMPOBAHUE, CTATUCTHYECKAs 00padOTKa JaHHBIX ).

JdemMoHcTpaumMu:

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

Tabmuubl 1 cxembl: «MeTOobI TO3HAHUS KUBOU PUPOIBDY.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[TpakTuueckast padota Ne 1. «Vcnonb30BaHuEe Pa3IMUHBIX METOJOB MPU U3YYEHUU OMOJIOTUYECKHX
00BEKTOB.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AHSA.

Kupbie cuctembl (OMOCUCTEMBI) Kak IpeaMeT u3ydeHus Ouonoruu. OTIMYUE KUBBIX CHUCTEM OT
HEOPraHWYECKOW MPUPOBL.

CpoiicTBa OnocHCTeM U HMX pa3HOOOpa3ue. YpPOBHM OpraHM3alMu OHMOCHUCTEM: MOJIEKYJSPHBIH,

KJICTOYHBIH, TKAHEBHIH, OpraHu3MEHHBIN, MOMYJISIIMOHHO-BUA0BOM, 9KOCHUCTECMHBIIN
(OnoreoneHOTHYECKHI ), OMOC(EpPHBI.
JdeMoHcTpanum:

Tabmuubt u cxembl: «OCHOBHBIE IPU3HAKY KU3HUY, «Y POBHH OPTaHU3ALUHU KUBOU TPUPOIBDY.

O6opynoBanue: moaens Mosekyinl JJTHK.

Tema 3. XuMH4YeCKHUil COCTAB M CTPOEHUE KJIETKH.

XUMUYECKUI COCTaB KIETKA. XUMUYECKUE DJIEMEHTBI: MAaKpOAJIEMEHTBI, MUKPO3JIEMEHTHI. Bona n
MUHEpPAJIbHBIE BELIECTBA.

@YHKIMY BOJbI U MUHEPAIbHBIX BEIIECTB B KieTke. [lognep:xanne ocMoTudeckoro danaxca.

benku. CoctaB M cTpoeHHe OeIKOoB. AMHUHOKHUCIOTBI — MOHOMeEpbl OenkoB. He3ameHumble u
3aMEHUMbIE AMUHOKHUCIOTHl. AMHHOKHMCIOTHBIH COCTaB. YPOBHU CTPYKTYpbl O€JIKOBOH MOJEKYJIbI
(mepBUYHasi, BTOpUYHAs, TPETUYHAs W YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOHCTBA OEJIKOB.
buonornueckue ¢pyHKIMN OEIKOB.

®epMeHThl — OHoornueckre katanuzaropbl. CTpoeHue gpepMeHTa: akTUBHBIN LEHTp, CyOCTpaTHas
cneunduynocts. Kopepmentsl. Butamunsl. OTiindus GepMEeHTOB OT HEOPTaHMUECKUX KaTalu3aTOpPOB.

VYrneBoapl: MOHOCaxapuabl (IJIIOKO3a, pubo3a U Je30Kkcupubdo3a), Aucaxapuisl (caxaposa, JaKTo3a)
U TIoJIcaxapuibl (Kpaxmall, IIIMKOTeH, 11eJUTi0103a). bruonornyeckue pyHKIMM yriaeBOI0B.

Jlunuapr:  Tpurnuuepunasl, Qochonunuael, crepouasl. I'mapodpunbHO-THAPOPOOHBIE CBOICTBA.
Buonornueckue ¢pynkunu munuaoB. CpaBHEHHE YTIIEBOIOB, OSIKOB M JIUIMHU/I0B KaK HCTOYHUKOB SHEPTUU.

Hyxneunossie kucnotsr: IHK u PHK. Hykneotnael — MOHOMEpPBI HYKIEMHOBBIX KUCIOT. CTpoeHHE
u ¢pyukiun JJHK. Crpoenune un pynkunu PHK. Bunst PHK. AT®: ctpoenue u pyHkuuu.

[Mutonorus — Hayka o kierke. KiierouHnass Teopusi — nmpumep B3auMOJEHCTBUS uAed U (akToB B
Hay4YHOM ITO3HAHUU. MeTOo/1bl U3yUeHUS KIETKHU.

Knerka xak nienoctHas >xupas cucrema. OOmiye npu3HaKy KJIETOK: 3aMKHYTasi Hapy>kHasi MeMOpaHa,
monekynbl JJHK kak renernyeckuit anmapart, cuctema cuHTe3a Oenka.



THIbI KJIETOK: SyKapHOTHYECKasi U MpokapruoTHueckas. OCOOEHHOCTH CTPOCHUS MPOKAPUOTHUECKOM
kietku. Knerounas crenka Oaktepmii. CTpoeHHE SyKapHOTHUECKOW KIETKH. OCHOBHBIC OTIHYHS
pacTUTEILHOM, )KUBOTHON U TPUOHOM KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, TJIUKOKAIUKC, HUX (QYHKIHH.
[Mnazmatuveckas memOpaHa, e€¢ cBoiicTBa u ¢yHkiuu. [luTornasma u e€ opranonasl. OnHOMEeMOpaHHBIS
opranouasl kiuetku: OIIC, anmapar ['onpmxu, nau3zocomsbl. [lomyaBTOHOMHBIE OpPraHoOUAbl KIIETKH:
MUTOXOHJIpHH, MiaacTuisl. [Ipoucxoxaenne MUTOXOHApUN M miuacTua. Buael minactun. HememOpanHbie
OpraHOuJbl KJIETKH: pPUOOCOMBI, KJIETOYHBIA LEHTP, LEHTPUOIM, PECHUYKH, KIYTHUKH. DYHKIUU
OPraHoOMJIOB KJIETKHU. BKiroueHus.

SAnpo — perynsTopHslii LeHTp kieTku. CTpoeHue sapa: sijaepHas 000104Ka, Kapuoruiasma, XpoMaTHH,
AJIPBIILIKO. XPOMOCOMBI.

TpaHCcHoOpT BEIECTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. Illneitnen, P. Bupxos, [Ix. Yorcon, ®. Kpuk, M.
VYunkuuc, P. ®panknun, K. M. bap.

Huarpammsbl: «PacripeneneHne XMMHUYECKUX 3JIEMEHTOB B HEXXHMBOW INpuUpoe», «PacrpeneneHue
XUMHUYECKHX 3JIEMEHTOB B KUBOU MPUPOEY.

Tabmunel u cxembl: «[lepuoanueckas TabnMIa XUMUYECKUX DJIEMEHTOB», «CTpOEHUE MOJIEKYIIbI
BOob», «buocuntes Oenkay, «CTpoeHue Mosekynbl Oenkay», «CtpoeHue Qepmentay, «HykinenHoBbie
kucnotel. JIHK», «Ctpoenue monekyinsl AT®», «CtpoeHue sykapuoTuueckoil kietku», «CrtpoeHue
JKUBOTHOM KIIETKW», «CTpOEHHE pPACTUTENbHOM KIETKW», «CTpOoeHHE NPOKAPUOTUYECKON KIETKI,
«CTpoeHue s1pa KIETKW», «YTIeBoAb», «JIunuasn.

O6opynoBaHue: CBETOBOW MHKPOCKOI, 000pYyAOBaHUE NJIsl MPOBEICHUs HAOIIOACHUI, U3MEPEHUH,
HKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENBbHBIX, dKUBOTHBIX U OAKTEPUAIbHBIX KIETOK.

JlabopaTopHble 1 IpakTHYeCKHE PAdOThI:

Jlaboparopuas pabdora Ne 1. «M3yueHHe KaTaqUTHYECKOH aKTHBHOCTU (PEpMEHTOB (Ha MpuMepe
aMUJIa3bl WK KaTajlasbl)y.

JlaGopaTtopnast pabora Ne 2. «/3ydyeHue cTpoeHUs KIETOK PACTEHUM, )KUBOTHBIX U OaKTEPUH MO
MHUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax u UX OMHCAHUEY.

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.

OOMeH BemiecTB, WIM MeTabONMM3M. AcCUMWIALMA (MJIACTUYECKUMH OOMEH) M JAMCCUMMIIALUS
(oHEepreTHYeCcKuid 0OMEH) — JB€ CTOPOHBI €IMHOTrO Tpoliecca Merabosm3Mma. Poib 3aKOHOB COXpaHEHUsI
BEIIECTB U SHEPTUHU B IOHUMaHUN METa0OIU3MA.

Tunbl oOMeHa BemlecTB: aBTOTPOdHBIN U rereporpodHblid. Posib hepmMeHTOB B 0OMEHE BELIECTB U
IIPEBPALCHUH SHEPTUU B KIIETKE.

®orocunre3. CBetoBast U TeMHOBasl (a3bl poTocuHTe3a. Peakuuu dorocunreza. IhpPexkTHBHOCTH
¢dorocunTe3a. 3HaueHue (GpoTocuHTE3a ISl KU3HU Ha 3emiie. BiusiHue ycioBuid cpenbl Ha (POTOCUHTE3 U
CHOCOOBI MOBBIIIEHUS €r0 MPOJAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHHI.

XeMocuHTe3. XeMOCUHTE3UpYIole OakTepun. 3HaYeHHe XeMOCHUHTe3a [l KU3HU Ha 3eMIle.

OHepreTuyecknii oOMeH B KjeTke. PaciienyieHue BeIIeCTB, BbIIEIEHHE M aKKyMYJIMPOBaHUE
SHEPTHH B KJIETKE. JTallbl dHepreTudeckoro oomena. I'nmukonus. bpoxenue u ero Buasl. Kucmopomnoe
OKHCJIGHHEe, WIN KJIeToyHoe aAbixaHue. OxuciautensHoe (ochopunupoBanue. PGP EeKTUBHOCTD
9HEpPreTH4ecKoro ooMeHa.

Peakuuu matpuynoro cuntesa. I'enetnueckass mHpopmanus u [IHK. Peanusanus reHernuyeckoi
uH(popMaluu B KieTke. ['eHeTnueckuil Ko U ero coictBa. TpaHckpunius — MaTpuuHblii cunre3 PHK.
Tpancnsiuss — 6uocunTe3 Oenka. Drtanbl TpaHcasaiuu. KomupoBanue amuHokuciaor. Poms pubocom B
O6uocuHTe3e OenKa.



Hexnerounsle ¢hopmbl sxu3HN — BUpychl. Mctopust otkpsitust Bupycos (. Y. BanoBckwit). OcoOeHHOCTH
CTPOCHUSI W KM3HEHHOrO LHKJIa BUpycoB. bakrepuodaru. bone3num pacteHuii, >KMBOTHBIX U YeNlOBEKa,
BbI3bIBaCMbIC BHUpycamu. Bupyc ummyHoneduimrta yenoBeka (BUY) — BozOymurens CIINIa. OOpartHas
TPaHCKPHIIIIMS, peBepTasa u uHrerpasa. [IpoduiakTruka pacripocTpaHeH!st BUPYCHBIX 3a00JICBaHHUIA.

JdemoHcTpaumuu:

IToptpetsi: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmumpl u cxembl: «Tumbl nuranusy, «Meradomuzm», «MUTOXOHIPHSN», «IDHEPreTHUUECKHUMA
oOmen», «Xiaopomtacty, «Dorocunres», «Crpoenne JJHK», «CtpoeHne u (yHKIMOHHPOBAHUE TEHAY,
«Cunre3 6enka», «['enernueckuii kon», «Bupyce», «bakrepuodarn», «CTpoeHHE M KU3HECHHBIA LUKI
Bupyca CIIN/]a, 6akrepuodaran, «Permmkanus JJHK».

O6GopynoBanue: moxaenu-anmukanuu «Yasoenue JIHK u Tpanckpumnuus», «buocuHTe3 Oenkay,
«CTpoeHue KIeTKn», Moaenb cTpykTypsl JJHK.

Tema S. Pa3MHoOkeHUe M HHAMBUHIYAJIbHOE PA3BUTHE OPraHU3MOB.

KrneTounslii MK, UM KU3HEHHBIA LUK KieTku. MHTepdaza u muto3. Ilporecchl, npoTekaromue B
uHtepdaze. Permukanms — peaknus marpuuHoro cuHte3a JIHK. Crpoenme xpomMocom. XpOMOCOMHBII
Habop — KapuoTun. [UIIONIHBIN U TamIOnIHBI XpOMOCOMHBIE HabOphl. Xpomatusl. Lluromornueckne
OCHOBBI Pa3MHOKEHUSI U UHAUBUIYAJIbHOTO Pa3BUTHS OPraHU3MOB.

Henenne kierku — muto3. Craguu muto3a. [Iponeccsl, Npoucxoasimme Ha pa3HbIX CTaAUsIX MUTO3A.
buonornueckuii cMbICII MUTO3A.

[Tporpammupyemasi THOEIb KIETKH — aloMNTO3.

®opMBbl pa3MHOXKEHUS OPraHU3MOB: OECIIOJI0€ U 10JI0BO€E. Buibl 6€cIiosoro pa3MHOKEHUs: EIEHNE
HA/JBOE, IMOYKOBAHME OJHO- U MHOTOKIETOYHBIX, CHOPOOOpa30BaHME, BEreTATUBHOE pPa3MHOXKEHUE.
HcKkyccTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €r0 3HAUEHUE JIJIsl CEEKLIUH.

[TosoBOE pa3MHOKEHUE, €TO0 OTIIMYUS OT OECIIONOTO.

Meiio3. Ctaguu Meiio3a. IIporiecchl, mpoucxoasimue Ha cTaausx Menosa. [loBenpenne xpomocoMm B
Mmenoze. Kpoccunrosep. buonornueckuii cMbIci ¥ 3HaYEHUE MEH03a.

["amertorenes — mpotiecc 00pa3oBaHus MOJIOBBIX KIETOK y >KMBOTHBIX. [10710BBIE KeNe3bl: CEMEHHUKH U
ssmaHuKy. OOpa3oBaHUEe W Pa3BUTHE TIOJIOBBIX KJIETOK — raMeT (CIiepMaTo30U/I, SIMIIEKIIETKA) — CIIEpMaToreHes u
oBoreHe3. OCOOEHHOCTH CTPOEHHMS SIMLIEKIIETOK U criepMaTo3ou10B. OruonorBopenue. [lapreHnorenes.

WunuBuayansHoe pa3BUTHE (OHTOreHe3). OMOpHOHAIbHOE pa3BUTHE (IMOpHOreHe3). Tarbl
SMOpPUOHANIBHOTO pa3BUTHSA Yy TIO3BOHOYHBIX IKHUBOTHBIX: JpOOJIEHHE, TacTpyMslus, OPraHOreHes.
[TocTamOproHanbHOE pa3BUTHE. THUIBI TOCTIMOPHOHAIBHOIO Pa3BUTHUS: IPAMOE, HETIPSAMOE (JTMUMHOYHOE).
BnusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE BBI3BIBATH BPOKAEHHBIE YPOJICTBA.

Poct u pa3zsutue pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOEHUE CEMEHU, CTaIUN Pa3BUTHSL.

JleMoHCTpanum:

Tabmupl 1 cxembl: «DopMbl Pa3MHOXKEHHUS OPraHU3MOBY, «/IBOIHOE OIIOIOTBOPEHHE Y ILIBETKOBBIX
pacteHuit», «BereraTuBHOE pa3MHOKEHHE pacTeHUi», «Jlenenue kietku Oaktepuit», «CTpOeHHE TOJIOBBIX
KJIETOK», «CTpoeHne XpoMocoMbl», «Kiertounslil ki, «Permkarmsa JITHK», «Mutoszy, «Meito3y, «[Ipsmoe u
HEMpsIMOE pa3BUTHEY, «['ameToreHe3 y MiIeKONUTAONINX U YelIOBEKa», «OCHOBHBIE CTaIUM OHTOT€HE3a.

O6opynoBaH#e: MUKPOCKOT, MUKpompemnaparsl «CriepMaTo30U 16l MICKOUTAIOMIET Oy, «SIHIeKIeTKa
MIIeKonUTaroeroy», «Kapnoknnes B KJIeTKax Kopelllka JIyKa», MarHUTHas: MoJieNb-anmnkanus «/lenenue
kietkny, moaens JIHK, Mogens metadazHoit XpOMOCOMBL.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

Jlaboparopnas padota Ne 3. «HabmroieHne MUTO3a B KIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOIIpenaparax».

JlaGopaTtopnas pabota Ne 4. «3ydeHue cTpoeHus MOJTOBBIX KJIETOK HAa TOTOBBIX MUKpPOIIpENapaTaxy.



Tema 6. HaciiencTBeHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

ITpenmer u 3amaum reHetuku. Mcropus pasButus reHeTukd. Ponb nuTonoruum um 3MOpHOSIOTHM B
CTaHOBJIEHUM T€HETUKU. Bkiax poccuicKUX U 3apyOeXHBIX YUYEHBIX B pa3BUTUE T'€HETUKH. MeTonbl
reHEeTUKH  (TUOPUAOJIOTUYECKUM,  IIUTOTCHETUYECKUM,  MOJICKYJIsIpHO-TeHeThuYeckuii).  OCHOBHBIE
TCHETHYECKUE TIOHATHSA. | 'eHeTn4ecKasi CHMBOJIMKA, UCIIONIb3yeMas B CXeMaX CKpEIIMBaHHUM.

3aKOHOMEPHOCTH HaclleIoBaHMsl IMPHU3HAKOB, ycTaHOBJIeHHble I'. Mengenem. MoHorubpuaHoe
CKpelLIMBaHue. 3aKOH €AMHO-00pa3usi rMOpHIOB mepBoro mokosueHus. [IpaBuno moMuHHpOBaHUS. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctorsl ramer. I1osiHOE M HENOJIIHOE JOMUHUPOBAHHUE.

JlurnbpuiHoe ckpenvBaHue. 3aKOH HE3aBUCUMOIO Haclle[OBaHUsS NMpU3HAKOB. LluTorenermueckue
OCHOBBl ~ JMTMOPUIHOIO  CKPELIMBAHMSL. AHanusupyroniee  CKpEIlHBaHHUE. Hcnonb3oBanue
AHATTM3UPYIOIIETO CKPEUIMBAHUS JJISl ONIPEeIICHHs TEHOTHIIa OCOOU.

CuernneHHoe HacnenoBanue npu3HakoB. Pabora T. Moprana mo cCHEMJICHHOMY HAaCJIEIOBAaHUIO
reHoB. HapymieHne cueruieHns reHoB B pe3yJbTaTe KPOCCHHIOBEPA.

XpOMOCOMHas1 TEOpUS HACIIEACTBEHHOCTH. [ eHeTuUeCKne KapThl.

I'enetnka mnona. XpOMOCOMHOE ONpENeIeHUE I07a. AyTOCOMBI M IIOJOBBIE XPOMOCOMBI.
['omoramerHsble U rereporaMeTHble opraau3Msl. HacinenoBanue npu3HakoB, CLHEIIIEHHBIX € IIOJIOM.

W3meHunBOCTb. BHapl M3MEHUMBOCTH: HEHACJICACTBEHHAas M HacleACTBeHHas. Ponb cpeabl B
HEHACJIEICTBEHHON M3MEHYMBOCTU. XapaKTEepUCTUKA MOJU(PHUKAIIMOHHON U3MEHYMBOCTH. BapuanoHHbIi
psan u BapuanMoHHas kpusas. Hopma peakuuu npusHaka. KonnyecTBeHHbIE U KaUECTBEHHbIE MPU3HAKYU U
ux HopMa peaknuu. CBOMCTBa MOAH(PHUKAIIMOHHON N3MEHYHBOCTH.

HacnencrBeHHast, Uiy reéHOTUIIMYECKAs, U3MEHUMBOCTh. KoMOMHATHBHAs M3MEHYMBOCTb. Meio3 U
IOJIOBOMI  mpoliecc — OCHOBA KOMOMHAaTHMBHOM HW3MEHYMBOCTH. MyTalMOHHAs HU3MEHYMBOCTD.
Knaccudukanms wmyranmii: TEHHBIE, XPOMOCOMHBIE, TE€HOMHBIE. YacToTa W TPUYMHBI MYTaIHil.
MyrtareHHsle (pakTopbl. 3aKOH TOMOJIOTHYECKHUX PsII0B B HaclieAcTBeHHOU n3MenunBoctu H. V. BaBuiosa.

BHesnepHas HaclIeICTBEHHOCTh U N3MEHYUBOCTD.

I'eneruka denoseka. Kapuorun uenoBeka. (OCHOBHBIE METOIBI T€HETUKM  4YEJIOBEKA:
reHeaJornYeckuii, ONM3HELOBBIM, LIUTOT€HETUYECKUH, OMOXMMHUYECKUH, MOJEKYJISIPHO-T€HEeTHUYECKHM.
CoBpeMeHHOe ompeiesieHne TeHOTUIa: TOJTHOTEHOMHOE CEKBEHUPOBAHNE, TEHOTUITUPOBAHUE, B TOM UHCIIE
¢ nomoupto IIlIP-ananmu3a. HacnencTBeHHble 3a00sieBaHUS 4eNOBEKa: TeHHble 00Je3HM, OOJE3HH C
HACJIC/ICTBEHHON MPEepacloNoKeHHOCTbI0, XPOMOCOMHbIE Oosie3HH. ComaTuyeckue U TeHEepaTUBHBIE
myTtauuu. CTBOJIOBbIE KJIETKU. [IpMHIMIBI 370poBOro oOpa3a >KW3HM, AUATHOCTUKH, MPOPUIAKTHUKU U
JIeYEeHUs1 TeHEeTHYeCKUX OoJie3Hel. MeauKo-reHeTUUecKoe KOHCYJIbTUpOBaHUE. 3HAYEHUE MEIUIIMHCKON
TeHETUKU B NPEIOTBPAILEHUH U JICYEHUU TeHETUYECKHX 3a00JIeBaHUil yeoBeka.

JleMoHCTpanum:

[Toptpetsr: I'. Mengaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeer-PecoBckuii,
H. W. BaBunos.

Tabmuubl u cxembl: «MOHOTHOPUAHOE CKPELIMBAHUE U €r0 LIMTOT€HEeTHYeCKas OCHOBa», «3aKOH
pacuienjieHus W €ro IMTOreHeTHYecKas OCHOBa», «3aKOH YHCTOTHI TameT», «JlurudpunHoe
CKpelBaHuey», «Lluronornyeckue OCHOBBI TUTHOPUAHOTO CKpEUIMBaHUsD», «Meno3», «B3zaumoneicTue
AJUIETIbHBIX TE€HOBY», «l €HeTHYecKue KapThl PACTEHMM, XUBOTHBIX M 4eloBeKay, «['eHeTuka mnoisay,
«3aKOHOMEPHOCTH HACJIEAOBaHMS, CUEINIEHHOTO C N0JIOM», «KapHOTHIIBI YeI0BeKa U AKUBOTHBIX», «Buasl
U3MEHYMBOCTHY, «MoaudukaroHHas W3MEHUMBOCTbY», «HacnemoBanue pesyc-¢pakropay, «l'eHeTnka
rpynn KpoBu», «MyTaliuoHHas N3MEHYUBOCTD).

O0opynoBanue: MoAeIU-anIuIMKaK «MOHOTHOPUIHOE CKpelrBaHuey, «HemnonHoe JOMUHUPOBaHUEY,
«JlurubpumHoe ckpernmBanuey, «llepexpéct XpoMocoMy», MUKPOCKOIT 1 MUKponpernapar «JIpozoduna» (Hopma,
MyTaluH (OpMbI KPbUTHEB U OKPACKH Tena), repoapuii «I 0pox OCEBHOM».



JlaGopaTopHble H MpaKkTH4YecKre padoThbi:

JlaGopaTopnass pabora Ne 5. «M3yueHue pe3yJbTaTOB MOHOTHOPHUAHOTO H JUTHOPHUIHOTO
CKpEIIUBAHUS Y IPO30(HUIIBI HA TOTOBBIX MUKpPOIIpENapaTax.

Jlaboparopnass pabora Ne 6. «M3ydeHue MOAUDPHUKAITMOHHON W3MEHYHBOCTH, ITOCTPOCHHE
BApUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

JlaboparopHas pabota Ne 7. «AHanu3 myTanuil y Apo30¢puiibl Ha TOTOBBIX MUKPOIIpEnapaTax.

[TpakTtuyeckas padora Ne 2. «CocTaBieHHE U aHAIHU3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cesiekuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuusi Kak HayKa U MpoIecc. 3apoxkAeHUE celeKIuu U noMectukanus. Yuenue H. Y. BaBunosa
0 LIEHTpaxX MPOUCXOKACHUS U MHOr000pa3us KylIbTYPHBIX pacTeHUil. LIeHTpbl MPOUCXOXKACHUS IOMAITHUX
XKUBOTHBIX. COpT, IOpOJIA, IITAMM.

CoBpeMeHHBIE METO/Ibl CeNEKIIMH. MacCOBBIi U MHIUBUAYATbHBIA OTOOPHI B CENEKIIUN PACTEHUH U
KUBOTHbIX. OIleHKa 3KcTephepa. bBIM3KOPOJACTBEHHOE CKpeUMBaHUE — WHOpUAMHT. Yucras IuHMHSL.
CkpeuBanue 4HCTbIX JHUHUNA. ['eTepo3uc, mnmu rubpupHas cuia. HepoacTBeHHOe CKpeliMBaHUE —
ayropuaunr. OtnanéHHass tuOpuamsanus U e€ ycnexu. VCKyCCTBEHHBI MyTareHe3 W TOJy4eHHUE
HOJUIUION0B. JIOCTHKEHUS CENEKIUN PACTEHUH, d)KUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHomoruss Kak oOTpacib NOPOU3BOJACTBA. ['€HHAas  MHXKEHepus. OTalbl  CO3J1aHUA
pexomOunantHoi JIHK u Tpancrenusix opranusmoB. Knerounas umkeHepus. KieTouHble KyIbTYpBI.
MukpokioHanbHOE pa3MHOXKEHUE pacTeHui. Knonuposanue BBICOKOTIPOTYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB. JKOJOrMYecKHe M 3Thueckue npodiembl. MO — renernuecku
MOJIU(DUIIPOBAHHBIE OPTAHU3MBI.

JlemoHcTpauu:

IToptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. lBaHoB.

Tabmumel 1 cxembl: kapta «LIeHTPBI MPOUCXOXKICHUS W MHOT000pa3wsi KYJIBTYPHBIX PaCTCHHI,
«[Topoapl mOMANIHUX >KUBOTHBIXY», «CoOpTa KyJIbTYpHBIX pacTeHui», «OtrnanéHHas TuOpUIU3aALUY,
«Pabotel akagemuka M. @. HBanoBay, «[lomummouaus», «OO0bekThl OHOTEeXHONOrHM», «KiaeTouyHbIe
KYJIBTYpPbI U KIIOHUpOBaHue», «KoHCTpyHnpoBaHUEe U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJSDKU IUIOJOB M KOPHEIUIONOB AMKUX (POPM M KYJIBTYPHBIX COPTOB PAacTEHUH,
repOapuii «CenbCKOX03UCTBEHHBIC PACTEHUS Y.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOABI M JOCTH)KEHUS CEJIEKIIMM pPACTEHUHM U JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIHIO, MJIEMEHHYIO ()epMy, COPTOUCIIBITATEIbHBIM yYacTOK, B TEIUIMYHOE XO3SHCTBO,
71a00paTOPUI0 arPOYHUBEPCUTETA UITU HAYYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. DBosnonMOHHAsA OHOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHHUSI DBOJIIOIMOHHOW TEOPUU. DBOJIOIMOHHAS TEOpUsS M €€ MEeCTO B
6uonoruu. BnusHue 5BOIIOIMOHHON TEOPUHU HA Pa3BUTHE OUOJIOTUH U APYTHX HAYK.

CBuzerenscrBa sBosmonuu. IlaneoHTosmormdeckue: IOCIENOBAaTENBHOCTh MOSIBJICHHUS BHUAOB B
MAJIEOHTOJIOTUYECKON JIETONUCH, Tepexoanble popMbl. broreorpaduueckue: cXxoacTBO U pazianuue ¢payH u
(b10p MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOACTBAa M pPa3Nuuus SMOPUOHOB pasHBIX BUAOB  IM03BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOTWYHBIC, PYJUMEHTApHbIE OpraHbl, aTaBU3MBI.
MonekynsipHO-OMOXUMHUYECKUE: CXOJICTBO MEXaHM3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META0O0INYECKHUX
IIyTE€N Yy BCEX OPraHU3MOB.



OpomtonmonHas teopus Y. Jlapsuna. [Ipeanocbuiku BO3HUKHOBEHUS JapBUHM3MA. J[BHKyIME CUIIBI
9BOMIOLMM BUAOB 10 JlapBuHy (M30BITOYHOE pPa3sMHOXKEHHE NIPU OTPAHUYEHHOCTH PECYPCOB,
HeomnpenenéHHas N3MEHIMBOCTh, 00ph0a 3a CYIIECTBOBAHHUE, ECTECTBEHHBINA OTOOD).

Cunrernueckas teopus 3osmonuu (CTO) u e€ 0oCHOBHBIE TIOJI0KEHUS.

Muxkpossomtonus. [Tomyianus kak eIMHALA BUAA U SBOIIOLNH.

JBwxymme cuibl  ((GakTopbl) SBOJNIOLMU BUAOB B Impupoae. MyTalMOHHBIA @polecc u
KOMOMHATHBHAs U3MEHUUBOCTh. [lonmynsaunoHHble BOJHBI U peld reHoB. V3omnduus 1 Murpanus.

EcrecTBenHsblIi 0T00p — Hanpassonuil Gpakrop 3Boironuu. @opMbl €CTECTBEHHOTO 0TOOPA.

[TprcnocoOIeHHOCTh OPraHU3MOB KaK pe3yiabTaT 3BOMIONHMU. lIpumepsl NpUCHOCOONCHUH Yy
OpraHu3MoB. ApoMop(03bl U UAHO-aJANTALUH.

Bun n Bunoo6pazoanue. Kpurepuu Buna. OcHOBHBIE (OPMBI BHI000pa30BaHUA: Ieorpapuueckoe,
JKOJIOTUYECKOE.

MakposBomrorsi.  DPopMbl  3BOMIOLMHU:  (uieTHYecKas, JAMBEPIeHTHAs, KOHBEPIEHTHas,
napaniensHas. HeoGpatumocTs 3BosoLUN.

IIpoucxoxzaeHue OT HECHEUMANU3UPOBAHHBIX MpeakoB. lIporpeccupyromas crnenuanu3anus.
AJlanTMBHAs paauanus.

JdemMoHcTpaumMu:

[Toptpetsr: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K. M. bap, 3. I'ekkens, O.
Mromnep, A. H. Cesepiios.

Tabmuubl u cxembl: «Pa3BUTHE OpPraHMYEecKOro MHpa Ha 3emie», «3apOoAbIly IMO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukcy, «Popmbl OoppOBl 3a cymecTBoBaHuEe», «EcTecTBEeHHBI 0OTOOPY,
«MHoroo0Opasue copToB pacTeHuit», «MHorooOpasue nopoJ KMBOTHBIX», «[lonmysuuny», «MyTanuoHHas
U3MEHUUBOCTbY», «Apomopdosby, «Mauoamantauum», «OOmas npereHepauus», «[Bmxymme cuibl
sBomonuny, «Kapra-cxema wmapmpyra myremectBuss Y. JlapBuna», «boppba 3a cCyliecTBOBaHHEY,
«IIpucnocobseHHoCTh  OpraHu3MoB»,  «l'eorpaguueckoe  BUIO0OpazoBaHUE»,  «IKOJIOTMUECKOE
BU000pa30BaHUE».

OO6opynoBaHue: KOJUIEKLUS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMHM OKpAacKH, HabOp IUIOJOB M CEMSH,
kosutekuus «I[Ipumepbl 3allUTHBIX MPUCHOCOOIEHUN Yy KUBOTHBIX», MOJAENb «OCHOBHBIE HAlpaBICHUS
3BOJIIOLIMMY, 00bEMHAsA MO/IeTb «CTPOEHHE MOJIOBHOT'O MO3Ta MO3BOHOYHBIX».

buoreorpaguueckas kapra mupa, Komaekius «DopMbl COXpaHHOCTH HMCKONAEMbIX >KUBOTHBIX M
pacTeHuii», Mmojenb anmmkanus «llepekpéct XxpoMocoM», BiIakHbIE Ipenaparsl «Pa3BUTHE HACEKOMOTOY,
«Pa3BuTHE IATYIIKW», MUKponpenapat «J{po3oduia» (Hopma, MyTanuu GopMbl KpPbUILEB U OKPACKU TEJa).

JlabopaTopHble U NpaKkTHYeCKUe padoThI:

JlaGopatopHas padota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopHast pabora Ne 2. «OmnucaHue NPUCIOCOOJIEHHOCTH OpraHu3Ma U e€ OTHOCHTEIHHOIO
XapaxkTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHe )KHU3HU Ha 3emure.

JloHay4dHBIE PEACTABIEHUS O 3apOXKACHUN KU3HU. HaydHble THIIOTE3bl BOSHUKHOBEHMSI KU3HH Ha
3emiie: abMoreHe3 U MaHcnepMus. XUMHUYECKas 3BONIONMS. AOHOTeHHBIN CHHTE3 OPraHMYECKUX BEIIECTB
U3 HEOPraHWYECKHX. OJKCIIEPUMEHTAIBHOE MOATBEPKIACHUE XUMUYECKOW sBoionuK. HadanbHble sTansl
O6uonormueckor sBomouuu. [unmoreza PHK-mmpa. ®dopmupoBanue wmemMOpaHHBIX CTPYKTYyp U
BO3HUKHOBEHUE MPOTOKJIETKH. [lepBble KiIeTku U ux 3Bomonus. @opMUpoOBaHUE OCHOBHBIX TPYIII JKHUBBIX
OpraHU3MOB.

PasButne xu3Hu Ha 3emie mo spaMm u nepuojam. Karapxeil. Apxeiickas M IpOTEpO30MCKas IPHI.
[Taneo3oiickas dpa u €€ TepUOAbl: KEMOPUHCKHUM, OPJOBHKCKHHA, CHUITypUUCKUH, JIEBOHCKUH,
KAMEHHOYT OJIbHBI, IEPMCKUH.

Me3so030iicKas dpa 1 €€ IepUoAbl: TPHACOBBIN, FOPCKUHI, MEJIOBOM.
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KaiiHo30iickas 3pa 1 €€ neprobl: aJIe0reHOBbIN, HEOT€HOBBIN, AHTPOIIOI'€HOBBIH.

XapakTepuCcTUKa KIMMara M TEOJOTMYECKHX IpoueccoB. (OCHOBHBIE d3Talbl  HBOJIIOLUU
pPacTUTENIBHOTO W KUBOTHOTO Mupa. ApoMop(o3bl y pacTeHMH M KUBOTHBIX. [losiBieHue, pacuser u
BBIMUPaHUE TPYIII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYECKOr0 MHpa KaK OTpakeHHE IBOJMIOLUU. OCHOBHBIE CUCTEMATHUUYECKUE TPYIIIbI
OpPraHU3MOB.

OBoironusl 4enoBeKka. AHTPONOJIOrMs Kak Hayka. Pa3BuThe NpencTaBiIeHUN O IPOUCXOXKICHUU
yenoBeka. MeToapl u3ydyeHMsl aHTponoreHesa. CXoAcTBa M pa3iMuusl 4YeJIOBEKAa U KMBOTHBIX.
CucremMaTHuecKoe MOJ0KEHUE YEIOBEKaA.

JBwxymme cuibl ((akropbl) aHTpornoreHeza. HacneacTBeHHass M3MEHUMBOCTh U €CTECTBEHHBIN
o160p. O61ecTBeHHBIH 00pa3 *KU3HU, U3TOTOBIEHUE OPYIUH TPy, MBIIIJICHUE, PEYb.

OCHOBHBIE CTaJMM M BETBU HSBOJIIOLMM YEJIOBEKA: aBCTpAJONUTEKH, YenoBek ymelnbid, UenoBek
IPAMOXOJAIMH, YenoBeK HeaHaepTaIbCKU, YemoBek pa3yMHbIi. HaxoIKu MCKOITaeMbIX OCTaTKOB, BpEMs
CYLIECTBOBaHMs, 00JIACTh paclpocTpaHeH sl, 00bEM IOJIOBHOIO MO3ra, 00pa3 )KU3HHU, OPYAHUS.

Yenoseueckre pacbl. OCHOBHBIE OOJBIIME PAChl: €BPOINCOMIHAs (EBpa3UiicKasi), HErpO-aBCTPAIOMIHAS
(3KBaTopuasibHAsA), MOHTOJIOMIHAs (A3MaTCKO-aMepUKaHCKas). YepTbl NMpUCHOCOOIEHHOCTH IpecTaBUTENeH
YeJIOBEYECKUX Pac K yCIOBUAM CYyLIECTBOBaHMs. ENMHCTBO yenoBeueckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsr: @. Penn, JI. ITacrep, A. . Onapun, C. Munep, I'. FOpu, Y. /lapBus.

Tabmuubl u cxembl: «Bo3nukHoBeHne CONHEYHOH CHCTEMBI», «Pa3BUTHE OPraHMYECKOTO0 MHpPay,
«PacturenbHas kierka», «KuBoTHas kieTtka», «llpokapuornueckast kietka», «CoBpeMEHHas CUCTEMa
OpraHu4ecKoro mupa», «CpaBHEHHME aHATOMHUYECKMX YepT CTPOEHHUS 4YeJOBeKa M YeI0BEKOOOpa3HbIX
00e3bsiH», «OCHOBHbIE MeCTa MAaJEOHTOJIOIMYECKMX HaXOJOK IPEJIKOB COBPEMEHHOIO UEJIOBEKay,
«/IpeBHelmne moamn», «JpeBHue moan», «IlepBeie cOBpeMeHHBIE 0N, «HenoBedyeckue pacb».

Ob6opynoBanue: myisbku «lIpoucxoxkneHue yenoBeka» (OKOCTbI aBCTPAIONUTEKA, MUTEKAHTPOIIA,
HEeaHJepTaJiblla, KPOMAaHbOHILIA), CJACHKU WIM U300paKeHUs KaMEHHbIX OpYAUi MepBOOBITHOIO YeloBeKa
(kaMHHU-YOMIEpHl, pyouia, ckpebdia), TeoOXpoHOJOruyecKkas Tabauna, Koekus «DopMbl COXpaHHOCTH
MCKOITA€MBIX )KMBOTHBIX M PACTCHUI».

JlabopaTopHble U NpaKkTHYeCKUe padoThI:

[Tpaktuyeckas pabora Ne 1. «l3yyeHMe HCKOMAaeMbIX OCTATKOB PAacCTEHHUH U KUBOTHBIX B
KOJUIEKLIASAX .

OKcKypcusi  «OBOJIIOIMS  OPraHMYEcKOro Mupa Ha 3emie» (B eCTECTBEHHO-HAayYHBIM WIIH
KpaeBeIUECKUI My3eil).

Tema 3. OpranusmMsl U OKpYyKaloIas cpeaa.

OKojorusi Kak Hayka. 3ajadyd W pPas3Aenbl dKOJIOrMU. MeTonbl 3KOJOTMYECKHX HCCIIEJOBaHHUM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpbl 0OuTaHUsl OPraHU3MOB: BOJIHASI, HA3€MHO-BO3/1YIIIHAs, TOUYBEHHAs, BHYTPHOPTaHU3MEHHAs.

Okonoruyeckue akropsl. Kinaccudpukarus s3koinorndeckux pakTopos: abMOTHYECKHE, OMOTHYECKHE
U aHTpONOreHHbIe. JleficTBHe HKOJIOrHUecKuX (PakTOPOB HA OPraHU3MBI.

AbGuoTtnueckue (akTopbl: CBET, TeMIeparypa, BiaxHocTb. dotonepmoausm. Ilpucnocobnenus
OpraHU3MOB K JIEUCTBUIO a0NoTHYeCcKuX (pakTopoB. buonoruueckue puTMsl.

buotnueckne dakTopel. Buasl OmoTHUECKMX B3aUMOACHCTBUN: KOHKYPEHIMS, XHIIHUYECTBO,
cumOno3 u ero Qopmbl. [lapasutusMm, Koomepauus, MyTyalu3M, KOMMEHCaIM3M (KBapTHPAHCTBO,
HaxJeOHMYECTBO). AMEHCaIM3M, HeUTpanu3M. 3HayeHHe OHOTHYECKUX  B3aUMOJCHCTBUH  JUis
CYIIECTBOBAHUS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTMYECKHE XapaKTEpPUCTHKU MNOMmyJsiiuy. OCHOBHBIE IOKA3aTed IMOMYNSIMU: YHCIEHHOCTD,
IUIOTHOCTB, POKAAEMOCTh, CMEPTHOCTb, ITPUPOCT, MATpaLUs. /JJMHaMKKa YMCIIEHHOCTH NOIYJISALH U €€ PETYJIALMA.
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JdemoHcTpaumnu:

[Toptpetsr: A. I'ymbomsar, K. @. Pynwe, 3. ['ekkens.

Tabmumpl u cxembl: kapta «lIpupomnsie 30HB 3emum», «Cpeasl OOWTaHUS OPTAHU3MOBY,
«Doronepuoansm», «llomymsimun», «3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOMYISIUN WHQY30pHH-
Tyenskuy, «[lumessie nenm.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparophas padora Ne 3. «Mopdosorndeckre 0COOSHHOCTH PACTEHUI U3 Pa3HBIX MECT OOMTAHHSD».

JlaboparopHnas padota Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTiaeckas padorta Ne 2. «[ToacUéT TUIOTHOCTH MOMYJISAIUNA Pa3HBIX BUAOB PACTCHU».

Tema 4. Coo0miecTBa U 3K0JIOTHYECKHE CHCTEMBbI.

CooOuiectBo opranu3smMoB — OuoneHo3. CTpykTypbl OHOILIEHO3a: BHIOBas, MPOCTPAHCTBEHHA,
Tpoduueckas (nuuieBas). Bunsl-nomuHanTel. CBsS3u B OHOIIEHO3E.

Okonormyeckne cucreMbl (3kocuctemsl). [lonsitne 06 sKocucreme u OGuoreorieHo3e. OYHKIMOHAIBHbIC
KOMITOHEHTBI 3KOCHUCTEMBI: MPOAYLIEHThI, KOHCYMEHTBI, peayleHTbl. KpyroBopoT BellecTB U MOTOK SHEPrHU B
sKkocucteme. Tpoduyeckue (MUIeBble) YpOBHU dKocucTeMbl. [luieBrie nenu u cetd. OCHOBHBIE MOKa3aTenu
HKOCHCTEMBI: OMOMAacca, MPOAYKIHUS. DKOJIOTMYECKHE NMHPAaMHIBL TPOAYKLIUH, YHCICHHOCTH, OMOMACCHI.
CBolicTBa 3KOCHCTEM: YCTOMYMBOCTD, CAMOpPETYJIsiLus, pa3BuTHe. CyKieccusl.

[lpupoguble  3KOCHCTEMBI. DKOCHCTEMBI 03€p UM peK. OKocucTeMa XBOWHOTO  WIIU
HIMPOKOJIMCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE ~ 3KOCUCTEMBI.  Arpo3kocucTeMbl.  YpOoskocucreMbl. buonormueckoe u
XO035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak daktop ycroumBocTH 3KocucTeM. CoxpaHeHHE OHOJIOTHYECKOro
pa3HooOpa3us Ha 3emiie.

VYuenne B. U. Bepnanckoro o Omocdepe. I'panuiel, coctaB u crpykrypa Oumocdepsl. JKupoe
BemecTBO W ero ¢yHkiuu. OcoOeHHocTH OWOocdepbl Kak TIIIOOAIBHON 3KOCHCTEMBI. JlMHaMHUecKoe
paBHOBecHe U 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopots! BemiecTB 1 OMOr€OXMMHUYECKHUE LMKIBI 3JIEMEHTOB (YIiIepoAa, a30Ta). 30HAJbHOCTb
o6uocdepsl. OCHOBHBIE OMOMBI CYIITH.

UenoseuectBo B Ouocdepe 3emun. AHTpONOreHHble H3MEHEHHS B Ouocdepe. [nmodanbHbIE
9KOJIOTUYECKHE TPOOIEMBI.

CocymecTBoBaHue MpUpoabl U yenoBedecTBa. CoxpaHeHue Ouopa3sHOOOpas3usi Kak OCHOBA
ycroiuuBocT  Omocdepbl. OCHOBa pPalMOHAIBHOTO YIPABICHHUS NPUPOAHBIMH pPECypcaMH H HX
UCIOJIb30BaHue. JlocTrkeHust OMONIOTHH U OXpaHa MPUPOIbI.

JleMoHCTpanum:

[Toprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmunper u cxembl: «[lumessle nenu», «buoneno3: coctaB u cTpykTypa», «lIpupoansie
coobmectBa», «llenn nuranus», «Okonoruuyeckas nupamunay, «buocdepa u yenoex», «Ikocucrema
IIMPOKOJIMCTBEHHOTO Jieca», «OJKochcTeMa XBOHHOro Jjeca», «buolneHo3 Bomoéma», «ATpOIEHO3»,
«[IpuMepHbIE aHTPONIOTeHHbIE BO3JICHCTBUS Ha IPUPOLY», «BaxkHel1Me HCTOUHNUKY 3arpsA3HEHUs BO3/1yXa
U TPYHTOBBIX BOf», «llouBa — BakHe#mas coctapistonias 6uocgepbl», «DaKkTopbl Aerpajaluy MouB»,
«ITapaukoBbiii d3hdexT», «DakTOpsl PaTUOAKTHUBHOTO 3arpsisHEHHS Ouochepsl», «OOmas CcTpykTypa
o6uocteps», «Pacnpoctpanenue xu3Hu B Ouochepe», «O30HOBBIM 3kpaH Ouocheps», «Kpyroopor
yriepoja B 6uocgeper, «KpyroBopot a3ora B IpHpoie».

OO0opynoBanue: Mojieb-anMKanus « TunuaHbie OUoleH03b», repOapuil «PacTuTenbHbIe COOOIIECTBaY,
KOJUTEKIMH «bHOIeH03y, «BpeauTeny BaXHEUIINX CeTbCKOXO3IHCTBEHHBIX KYJIbTYp», repOapiu U KOJUIEKIUN
pacTeHrii M KUBOTHBIX, NMPUHALISKAIME K Pa3HbIM SKOJOTHYECKHM TPYIIaM OJHOrO BHIa, KpacHas kHuTa
Poccuiickoit @eneparyu, U300paXxeHHs: OXpaHAEMBIX BUOB PACTEHUIA U )KUBOTHBIX.
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3. [lnannpyeMble pe3yibTaThbl OCBOCHHS Y4e0HOI0 MmpeaMeTa

Cormacao ®I'OC COOQO, ycraHaBimMBalOTCS TPEOOBAaHMS K pe3yibTaTaM OCBOCHHUS O0YJarOUTUMUCS
POrpaMM CpeHEro 00IIero 0Opa3oBaHus: TMUHOCTHBIM, METAIIPEIMETHBIM U IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B crpykType JMYHOCTHBIX PE3YJbTATOB OCBOEHUs Ipeamera «buOoJIOrHs» BBIACICHBI CIEAYIOIINE
COCTABJIAIOLIME: OCO3HAHUE O0YYarOUIMMMCA POCCUMCKON Tpa’kIaHCKOM MIEHTHMYHOCTH — I'OTOBHOCTHU K
CaMOPa3BUTHIO, CAMOCTOATEIIBHOCTH U CaMOOIIPENIEIEHUI0, HAIMYUe MOTUBALMK K OOy4eHHIO OMOJIOTHH,
LIEJICHAIIPaBJIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHWI JIMYHOCTHM HA OCHOBE KJIIOUEBBIX LEHHOCTEH U
UCTOPUYECKHUX TPAIUIUN Pa3BUTHA OMOJOTHYECKOTO 3HAHHUS, TOTOBHOCTh U CIOCOOHOCTH OOydYaromMXcs
PYKOBOZCTBOBATHCSA B CBOEH IEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMH, IPUCYILMMHU CUCTEME
Ouosornyeckoro o0pa3oBaHusl, HATMYUE SKOJIOTMYECKOTO MPABOCO3HAHMS, CIOCOOHOCTH CTABUTh LIEJIU U
CTPOUTH KU3HCHHBIC IIJIAHBI.

JInuHOCTHBIE pE3yNbTAThl OCBOEHUS Ipeamera «buonorus» nocTUraroTcss B €IMHCTBE y4eOHOW U
BOCIIMTATEIbHON JEATEIBHOCTH B COOTBETCTBUU C TPAAULMOHHBIMH POCCUHCKMMH COLIMOKYJIBTYPHBIMH,
UCTOPUYECKMMU U JYXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMHM, HPUHATBIMH B OOILIECTBE IpaBWJIaAMH U
HOpPMaMH IIOBEJIEHUS U CIIOCOOCTBYIOT MpOIIECCaM CaMOIIO3HAHMs, CaMOBOCIIUTAaHUS U CaMOpa3BUTHS,
pa3BUTHUS BHYTPEHHEH MO3ULMU JIMYHOCTH, IATPUOTU3MA, YBAXKCHUS K 3aKOHY U IIPABOIIOPSIKY, YEIOBEKY
TpyZa U CTaplIeMy ITOKOJIEHUIO, B3AUMHOI'O YBaXXCHMS, OEPEXHOT0 OTHOLIEHUS K KYJIbTYPHOMY HacJeIuI0
Y TPagULMsIM MHOTOHALMOHAIBLHOIO Hapona Poccuiickoit @enepanyy, IpUpoIe U OKPYKAOLIEN Cpefe.

JInuHOCTHBIE pE3yJabTaThl OCBOEHMsSI ydyeOHOro mnpeamera «buonorus» IOJKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroNIMXCsl PYKOBOJICTBOBATHCS COPMUPOBAHHON BHYTPCHHEH MO3UITUECH
JUYHOCTH, CUCTEMOM LIEHHOCTHBIX OpPUEHTALUH, TO3UTUBHBIX BHYTPEHHUX YOEXIECHHH, COOTBETCTBYIOLIUX
TPAJULMOHHBIM IIEHHOCTSM POCCHMCKOro oOIIecTBa, pacIIMpeHue >KU3HEHHOTO OIbITa M OIbITa
JIEATEIPHOCTH B IIPOLECCE PeAIN3alMy OCHOBHBIX HAIPABJICHUN BOCIMUTATEIBHON IEATEIBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpaskIaHCcKOro BOCIMTAHMSA:

c(OPMHPOBAHHOCTh TPAKJAHCKOM MO3MLIUHU OO0ydYaroUlerocs Kak aKTHUBHOTO M OTBETCTBEHHOI'O
YIeHa POCCUIICKOro 00I11ecTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOI TBOPYECKOH JIEATEIILHOCTH MPH CO3/1aHUM Y4EOHBIX MPOEKTOB, PELICHUN
y4eOHBIX U M03HABaTEIbHbBIX 33J1ay, BHIIOJHEHUH OMOJIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAEIATH COOCTBEHHYIO MO3UIIMIO 10 OTHOIIEHUIO K SIBJICHUSIM COBPEMEHHOM KU3HU
1 OOBICHATH €€;

YMEHHUE YUUTBIBAaTh B CBOUX JAECUCTBUSIX HEOOXOJIUMOCTh KOHCTPYKTUBHOTO B3aUMOJICHCTBUS JIIOeH
C pa3HbIMHU YOEKICHUSAMH, KYIbTYPHBIMHU IIEHHOCTSMHU M COLIUAIBHBIM MOJIOKEHUEM;

TOTOBHOCTb K COTPYJIHUYECTBY B IIPOIIECCE COBMECTHOTO BBIITOJIHEHUSI YU€OHBIX, IO3HABATEIbHBIX U
UCCJIEIOBATENIbCKUX 3aJ[ad, YBAKUTEIBHOIO OTHOIIEHHS K MHEHHIO OIMOHEHTOB MpH 00CYXIEHUU
CTIIOPHBIX BONPOCOB OMOJIOTHYECKOTO COJCPKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMSA:

c(OpMHUPOBAHHOCTh POCCUNCKOM TI'pa)JIaHCKONM WIEHTHUYHOCTH, NMaTPUOTU3MA, YBAKEHUS K CBOEMY
HapoJly, 4YyBCTBAa OTBETCTBEHHOCTH mepex PoauHoM, ropaoctu 3a cBOM Kpai, cBor0 PoauHy, cBOM SA3BIK U
KYJIBTYpPY, IPOILIOE U HACTOALLIEE MHOIOHALIMOHAIILHOTO Hapoaa Poccuu;
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[IEHHOCTHOE OTHONICHUE K MPUPOJTHOMY HACIEAMIO U MaMATHUKAM TPUPOJIBI, TOCTIKEHUsIM Poccun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOIOTHSIX, TPYIE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAaHOBJIEHHE U DPAa3BUTHE OHOJIOTHUH,
NOHMMAHUS 3HA4YE€HHUs OMOJIOTMM B IO3HAHUU 3aKOHOB NPUPOJBI, B KU3HU YEJIOBEKAa MU COBPEMEHHOIO
00I11eCTBA;

uzeiHas yoexx/1€HHOCTb, TOTOBHOCTh K CIIY)KeHMIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTh 3a €r0
cyns0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBEJCHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIC pPEHICHUS, OPHUEHTUPYSACH Ha
MOpaTbHO-HPABCTBEHHBIEC HOPMBI U [ICHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUMUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM pOJUTENISIM, CO3JAHMIO CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHSITUS HEHHOCTEN CEMEIHOMN KU3HU B COOTBETCTBUHU C TpaIULUsAMU HapoaoB Poccuu;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

ACTETUYECKOE OTHOLLEHUE K MUPY, BKIIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOI'O TBOPUYECTBA,
cropTa, TpyJa, OOIIeCTBEHHBIX OTHOIICHUI;

MOHMMAaHKE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPOKEHHIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMIICHHE TNPOSBIISATH KadecTBa
TBOPYECKOU JINYHOCTH;

5) ¢usnuyeckoro BocnuTaHus, (GOpMHPOBAHHMA KYJbTYPbl 310POBbS M 3MOIHOHAJIBHOIO
0J1aronosIy4us:

MOHUMAaHWE W peanu3alus 370pOBOTO W 0e30omacHoro ooOpasza >KU3HU (30pOBOE TMHUTAHUE,
COOJIIOZICHHE TUTHCHHYECKUX TIPABIII U HOPM, COQTAHCUPOBAHHBIN PEKUM 3aHATHH M OTJBIXA, PETYJISPHAS
¢dusnyeckass akTUBHOCTH), OEPEKHOTI0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY
buznYeCKOMyY U IICUXUYECKOMY 37I0POBbBIO;

MOHMMAHHUE LIEHHOCTH NpPaBWJ HMHJIMBUIYaJbHOTO M KOJUIEKTUBHOIO O€30IacHOr0 MOBEACHHUS B
CUTYaIUsX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HaHHE TIOCTIEACTBUI U HEMPUATUS BPEAHBIX MPHUBBIYEK (YIOTPEOIEHUS alKOTOJIsl, HAPKOTUKOB,
KYpEHHUs);

6) Tpya0BOro BOCIMTAHUS:

TOTOBHOCTb K TPY/Y, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPY10JII00HE;

TOTOBHOCTh K AaKTHBHOW JI€ATEIbHOCTH TEXHOJOTHYECKOH U COIMAIBHON HaIMpaBIEHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATD, IIIAHUPOBATH U CAMOCTOSITENILHO BBITIOIHSTH TAKYIO AESITETFHOCTD;

MHTEPEC K Pa3InyHbIM chepam mpodeccnoHaNbHOM AeSITEIbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN
BbIOOp Oyayiel npodeccuu U pean30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE TJIaHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BAHUIO Ha MPOTSHKEHUU BCEH )KU3HU;

7) 3K0JI0TM4YEeCKOT0 BOCTTUTAHUSA:

HKOJIOTHYECKH 11e1eco00pa3Hoe OTHOIICHNE K MPUPO/IE KaK UCTOYHHUKY KU3HU Ha 3emJie, OCHOBE e
CYIIECTBOBAHMUS;

MOBBIIIICHUE YPOBHS DKOJIOTHYSCKOW KYIbTYPHI: TPHOOPETEHUE OIBITA TUTAHUPOBAHHSI ITOCTYITKOB U
OIICHKH MX BO3MOJKHBIX TIOCTIEACTBUIA ISl OKPYXKAIOIIEH CPeIbl;

OCO3HaHHE TTI00aTBFHOTO XapaKTepa YKOJOTHIECKUX MPOOJIeM U yTel UX PeIIeHus;

CIIOCOOHOCTh HCIIONB30BAaTh MpPHOOpETaeMble MpPU U3YYEHUU OWOJIOTMM 3HAaHUA M YMEHHS IpHU
pelieHuyd MpoOsieM, CBA3aHHBIX C PAlUMOHAJIBHBIM IPHUPOAOIOIB30BaHUEM (COONIIOIEHNE TPaBHII
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NOBE/ICHUS B INPUPOJE, HANPABICHHBIX HA COXPAHEHHWE PAaBHOBECUS B JKOCUCTEMAX, OXpaHy BHUOB,
JKOCHUCTEM, Onochepsl);

AKTUBHOE HEMPHUATHE ACHUCTBHI, MPUHOCAIIMX BpEd OKPYKAIOWIEH NPUPOJHOM cpele, YMEHHUE
IIPOrHO3MPOBATh HEOJArONpPUATHBIE HKOJIOTMUECKHUE IOCIEICTBUS MPEANPUHUMAEMBIX JEUCTBUM U
IpeoTBpallaTh UX;

HAJIMYUE PAa3BUTOrO 3KOJOTUYECKOTO MBIIUICHUS, SKOJIOTHUYECKON KYJIbTYpbl, ONbITa AESITEIbHOCTU
9KOJIOTHYECKOM  HAIlpPaBJICHHOCTH, YMEHHUS  pPYKOBOJCTBOBaThCS  HMMHU B  II03HaBaTEIbHOM,
KOMMYHHUKaTUBHOW U COLMAJIBHOM IPAKTUKE, TOTOBHOCTUM K YYaCTUIO B IPAKTUYECKOW NESATEIBHOCTH
HKOJIOTMYECKOM HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
U OOIIECTBEHHOW NMPAaKTUKH, OCHOBAHHOT'O Ha JHAJIOTe KYJIBTYP, CIIOCOOCTBYIOILEIO OCO3HAHUIO CBOETO
MECTa B MIOJIUKYJIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE SI3bIKOBOM M YUTATEIbCKOM KYJIBTYPHI KaK CPEJCTBA B3aUMOJCHCTBUS MEXKIY
JIOJIbMU U NTO3HAHUS MUPA;

NOHMMaHHe crenu(UKU OMOJIOTUU KaK HayKH, OCO3HAHUS €€ poiH B (GOPMUPOBAHUH PALIMOHATBHOTO
HAYYHOTO MBIIUICHHS, CO3JaHUM ILIEJIOCTHOTO MPEICTaBICHUS 00 OKpYXKAIOIMIEeM MHpE KaK O €IMHCTBE
OPUPOJIbI, YelOBEeKa M OO0IeCTBa, B IMO3HAHWU MPUPOTHBIX 3aKOHOMEPHOCTEH M pelIeHuu MNpodiIemM
COXpaHEeHHUsI IPUPOJIHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAUMMOCTH OMOJIOTHH JUIsI COBPEMEHHON LMBWIM3ALMU: OOECHEYEHUs HOBOIO
YPOBHS pa3BUTHsI MEAUIMHBI, CO3JJaHHE NEPCIIEKTUBHBIX OMOTEXHOJIOIHH, CIOCOOHBIX PEIlIaTh PEeCypCHBIE
npo0JieMbl Pa3BUTHUS YEJIOBEYECTBA, MOUCKA MyTEH BBIXOJA M3 TI00ATBHBIX SKOJIOTHUECKUX MPOOIEM H
ofOecrieueHUs TMepexoJa K YCTOMYMBOMY pa3BUTHIO, PAIlMOHATBHOMY HCIIOJIB30BAHUIO TMPUPOIHBIX
pecypcoB u (GOPMUPOBAHHIO HOBBIX CTAaH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTH B TIOJYYEHUH OMOJIOTMYECKUX 3HAHUH B IIEJISX MOBBIIICHUS OOIIEH KYJIbTYpHI,
€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, KaK COCTaBHOW 4YacTd  (PYHKIHMOHAJIBHONM  TPaMOTHOCTH
oOyuaromuxcsi, popMupyeMoit Ipu U3y4eHUH OUOJIOTUY;

MOHMMAHHE CYIIHOCTH METOJIOB IO3HAHUs, UCIOJb3yEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTHU
UCIIOJIb30BaTh TOJy4aeMble 3HAaHUS U1 aHalIM3a U OOBSCHEHUS SBICHUNM OKpPYXKAloIIero Mupa Hu
NPOMCXOJAIIMX B HEM HM3MEHEHHUI, yMEHUe JenaTh OOOCHOBAHHBIE 3aKIIOYEHHS Ha OCHOBE HAyUHBIX
($aKTOB U UMEIOLIUXCS IAaHHBIX C II€JbI0 MOJTYYEHUS JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJb30BaTh OMOJIOTMYECKHE 3HAHUS JJIs pelleHus MpolieM B
peaTbHBIX KU3HEHHBIX CUTYaIIHSIX;

OCO3HAaHHWE LEHHOCTH HAY4YHOH JESATEIBbHOCTH, TOTOBHOCTH OCYLIECTBIISITH IPOEKTHYIO U
MCCIIEIOBATEIBCKYIO AESATEIbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHMIO W CaMOOOpa30BaHMIO, K aKTUBHOMY
MOJIyYEHUIO HOBBIX 3HAHUI 110 OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTAMHU.

METANPEIMETHBIE PE3YJIbTATBI

MertarnpeaMeTHble pe3yibTaThl OCBOCHUSI y4eOHOro mpeaMera «buoorusy BKIIOYAIOT: 3HAYUMBIE
Uit (GOPMHUPOBAHUS ~ MHPOBO33PEHHUSI  OOYYAIOIIMXCS  MEXIAUCUUIIMHAPHBIE  (MEXIpeIMETHBIC)
oOlieHay4YHble TOHSTHS, OTpa)karolIMe ILEJOCTHOCTh HAay4YHON KapTHHBI MHpa U CHeupuKy METOIOB
MO3HAHUS, UCIOJb3YyEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEprus, SBJICHHE, MPOLECC, CHCTEMA,
HaY4HbIM (hakT, NPUHIMII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIelOBaHHEe, HAOIIOJIEHHE,
U3MEpEeHHe, OKCIEPUMEHT U JPYyrux), YyHHUBepcalbHble yueOHbIE JeHCTBHUS (IIO3HABATEJIbHBIE,
KOMMYHUKaTHBHbBIE, PETYJIATUBHBIE), oOecrneunBaronue GpopmrupoBanne GpyHKIHOHAIBHON IPaMOTHOCTH U
COLMAIBHOW KOMIETEHIIMH OOYYaIOUINXCs, CIIOCOOHOCTh OOYYaIOIIMXCS MCIOJIb30BaTh OCBOEHHBIE
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MEXIUCIUIUIMHAPHBIC, MHUPOBO33PCHUECKUE 3HAHWS W YHHBEpCAlIbHBIC Yy4eOHBbIC JICHCTBUS B
MO3HABATEJIbHOW M COIMAIbHOM MPAKTHKE.

MeranpeaMeTHbIe pe3ynbTaThl OCBOCHHUS NPOTPaMMbI CPEIHETO OOIIEero oOpa30BaHUS TOJDKHBI
OTpaXKaTh:

OBiaieHHe YHHBEPCAJbHBIMH Y4eOHBIMH NMO3HABATEJIbHBIMY /IEHiCTBUSIMH:

1) 6a3oBbIe JOrHYECKHE AeHCTBHS:

CaMOCTOSITENIbHO (hOPMYJIMPOBATh U aKTYaAIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh NPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOrO0 MbIIUICHUs (aHaiu3a, CHUHTE3a,
CpaBHEHHUS, KiIacCUPUKAIUU, 000OIICHNS), PACKPBIBATH CMBICT OMOJIOTMUECKUX TOHSATUH (BBIICIATH HUX
XapakTepHbIC MPU3HAKH, YCTAHABIIUBATh CBS3H C IPYTUMHU MTOHSATUSIMH ),

OTPENETATh IENH JeATEIBbHOCTH, 3a/iaBas MapaMeTpbl U KPUTEPUH HUX JTOCTHUKEHUS, COOTHOCHTH
pe3yAbTaThl IEATEILHOCTH C MOCTABJIICHHBIMU LIETISIMU;

UCTIOJIb30BaTh OMOJIOTHYECKUE TTOHATHS AJ1s1 00bSICHEHHS (DAKTOB U SBJICHUIN KUBOM MTPUPOIBI;

CTPOUTH JIOTMUECKHE pACCYKACHHUS (MHAYKTHBHBIC, JIETyKTUBHBIC, 110 AaHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PacCMAaTPUBAEMBIX SBICHUSX, (HOPMYJIHUPOBATH BBIBOJBI H
3aKIJIFOUCHUSI;

MIPUMEHATH CXEMHO-MOJEIIbHBIE CPECTBA VISl MPEACTABICHUS CYIIECTBEHHBIX CBA3EH W OTHOIICHHM
B U3Y4aeMbIX OMOJIOTHYECKUX 00BEKTaX, a TAKXKE MPOTUBOPEUMIA PA3HOTO POJIa, BBISIBICHHBIX B Pa3IMUHBIX
WH()OPMAIMOHHBIX HCTOYHHUKAX;

paszpabareiBaTh IUIAH PEHMICHUS MPOOJIEMBbI ¢ YYETOM aHalW3a HMMCIOIIMXCS MATePHABHBIX H
HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JAESITEIHLHOCTb, OIICHHUBATh COOTBETCTBHE PE3YJIHTATOB LENSIM, OLEHUBATH
PHUCKH TOCEACTBUHN JACATEIBHOCTH;

KOOPJIMHHUPOBATH M BBIMIOJIHATE PAOOTY B YCIOBHUSAX PEATBHOTO, BUPTYAILHOTO M KOMOMHUPOBAHHOTO
B3aUMOJCHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIUICHHUE IPU PEIICHUH KU3HEHHBIX ITPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEILCKHE TeHCTBHS:

BIIAJICTh HAaBBIKAMHU  YYEOHO-UCCIIENOBATEILCKOM U  TMPOEKTHOM  JEATEIbHOCTH, HABBIKAMHU
paspenieHus mpoOaeM, CIIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOWCKY METOJOB PEelICHUS
MPaKTUYECKHX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METOJIOB TO3HAHMUS;

MCII0JIb30BaTh PA3JIMUHbIE BUJIbI AESATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHMS, €0 MHTEPIIPETAIUH,
npeoOpa3oBaHUI0 M TMPUMEHEHHIO B YUYEOHBIX CHUTYyallMsX, B TOM YHCIE TPH CO3JAaHUH YYCOHBIX H
COIMAIBHBIX TTPOEKTOB;

dbopMUpOBaTh HAay4HBI THUN MBIIUICHUS, BIaJ€Th HAY4YHOH TEPMUHOJIOTHEH, KIIOUYEBBIMU
MOHATHSIMH U METOIaMHU;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 33/1aul B 00pPa30BaTEIbHOMN JEATEIHPHOCTH M SKM3HEHHBIX
CUTYaIUsX;

BBISIBJIATh NPUYMHHO-CIIEJICTBEHHBIE CBSI3U U AKTyaJIM3UPOBATh 3ajady, BBIABUTATh THIOTE3y €€
pEelIeHUs, HAaXOJWUTh apryMEHThl MJis JI0KAa3aTelIbCTBA CBOUX YTBEPXKICHHH, 3aJaBaTh MHapaMmeTpbl U
KPUTEPUU PEILICHHUS;

aHAJM3UPOBATh TOJyYEHHBIE B XOJE PEIICHHS 3aJaud Pe3yibTaThl, KPUTHYECKH OIEHHWBATh HX
JIOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISATh IIeNICHATIPABICHHBI TOWCK TMEpeHoca CPeACTB U CHOCOOOB JEWCTBUA B
poeCCHOHAIBHYIO CPEY;

YMETh IEPEHOCUTH 3HAHUS B MIO3HABATEIHHYIO M TIPAKTUYECKYIO 00JIACTH KUZHEICITEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIacTell;
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BBIJIBUTaTh HOBBIC WJEH, MpeajaraTb OpUTHMHAIbHbBIE MOJIXOJbl M PEIICHHs, CTaBUTh MPOOJIEeMbl U
3ajjauyl, JOMyCKArOIUe aJIbTEPHATUBHBIEC PELICHHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3JIMYHBIX MCTOYHHMKAX HH(pOpMAIMU (TEKCTe y4yeOHOro mocobus, Hay4yHO-
HOMYJSIPHOM JITEpaType, OMOJOTMYECKUX CIOBApsSX M CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B
WutepHere), aHanu3upoBaTh HMH(GOPMALMIO Pa3IMYHBIX BUAOB M (OpPM INPEACTaBIEHUS, KPUTHUECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEIPOTHUBOPEUUBOCTbD;

(dbopMyITHpOBaThH 3aNPOCH U MIPUMEHSTH PA3JIMYHBIE METOMABI MPH MOMCKE U 0TOOpE OMOIOTHYECKO
uHpOpMaLnu, HeOOXOIMMOM [T BBITIOJIHEHHS YUeOHBIX 3a/1ay;

npuoOpeTaTh  ONBIT  HUCIOJB30BaHUS  MH(OPMAIMOHHO-KOMMYHHUKATHBHBIX  TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIbTYPY aKTHUBHOI'O UCIIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANBHYIO (OPMY MPEACTABICHHUS OHOJIOTMYECKOW HH(pOpMaIUu
(cxembl, rpad UKy, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH U APYTOe);

UCIIOJIb30BaTh HAay4yHbIN S3bIK B KayeCTBE CPEJCTBA IpU paboTe ¢ OMOJIOrMuecKo MHQpOpMaLuei:
OPUMEHATh XUMUYECKHe, (pU3nuecKkue U MaTeMaTHYeCKUe 3HaKU U CUMBOJIbL, (OpMyIibl, aOOpeBUaTypy,
HOMEHKJIATYpYy, UCITIOIB30BaTh M MTPEOOPa30BBIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATIISTHOCTH;

BJIAJICTh HABBIKAMU pACIO3HABAHUS M 3alIMTHl WHQPOpPManWu, WHPOPMAIMOHHON OE€30MacHOCTH
JUYHOCTH.

OBJaieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

1) obmenmue:

OCYIIECTBIISITh KOMMYHHUKAIlMM BO BCEX cdepax >KU3HM, aKTUBHO YYaCTBOBATH B JUAJIOTE WIIH
JUCKYCCHUM IO CYIIECTBY OOCYXJIaeMoW TeMbl (yMEHHE 3a/laBaThb BOIPOCHI, BBICKA3bIBATh CYXKICHUS
OTHOCHUTEJIBHO BBIMIOJHEHUS INpeagaraeMoi 3aj1add, y4UThIBaTb MHTEPECHl M COIIACOBAHHOCTH MO3MLIMMN
JPYTUX YYaCTHUKOB JMAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIICHHS, MOHMMATh 3HAUYEHUE COIMAIBHBIX 3HAKOB,
IPEANOChIIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTyallUd, YMeTb CMArdatb KOH(JIUKTBI U BECTH
IIEPEroBOPHI;

BJIAJIETh PA3UYHBIMUA CIIOCOOAMH OOLICHHS W B3aWMOJCHCTBHUS, MOHMMATh HAaMEpPEHHs APYTHX
JFO/IEH, TIPOSIBISITh YBAXKHUTEIBHOE OTHOIIEHHE K COOECeHUKY M B KOPPEKTHOH (opme (HopMyIHpoBaTh
CBOU BO3PaXKEHHUS;

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAsI 1eSITeJIbHOCTh:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHAWBUIYAIBHOW pabOTHl IPH pPEIICHUH
Ouonorndyeckoil  mpoOneMbl, O0OOCHOBBIBaTH  HEOOXOIUMOCTh TNPUMEHEHHUS TPYNIOBHIX  (opM
B3aMMO/ICICTBUS IPU PELIEHUHU Y4eOHOH 3a1a4H;

BHIOMPAaTh TEMAaTHKy M METOJbl COBMECTHBIX JEUCTBHA C Y4€TOM OOIIMX WHTEPECOB H
BO3MOXXHOCTEH Ka)X/I0TO WIeHA KOJUIEKTHBA;

NPUHUMATh eI COBMECTHOH J1eATeNbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH JIEHCTBUS MO €€
JOCTH)KEHUIO: COCTABJIATH IUIAH JAEUCTBHM, paclpeesaTh poJid ¢ Y4ETOM MHEHUH Y4aCTHUKOB, 00CYKAaTh
pe3ysIbTaThl COBMECTHOM paboTHI;

OIICHUBATh KA4eCTBO CBOETO BKJIAJa W KAXKIOTO yYaCTHHKAa KOMaHAbI B OOMIMK pe3yiabTaT IIo
pa3zpaboTaHHBIM KPUTEPUSIM;

npeUlaraTb HOBBIE TPOEKTHI, OIEHMBATh UJAEM C TO3MLUUU HOBU3HBI, OPUTMHAIBHOCTH,
NPaKTUYECKOH 3HAYUMOCTH;

OCYIIECTBIISITh TIO3UTUBHOE CTPATETMYECKOE TIOBEIACHWE B PAa3NIUYHBIX CHTYAlUSAX, TPOSBIATH
TBOPYECTBO U BOOOpakeHHE, OBITh MHUIIMATUBHBIM.

OBJiajieHNe YHUBEPCAIbHBIMH PeryIsTHBHBIMM A€l CTBHSIMU:
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1) camoopranmu3amnms:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIS BBIABIECHUS NPOOJEM M MX PEUICHUs B KU3HEHHBIX U
y4eOHBIX CUTYaIUAX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUH 1IETIEBBIE M CMBICTIOBbIE YCTAHOBKHU B CBOUX JICHCTBUAX
Y TIOCTYTIKaX 10 OTHOLIEHUIO K )KUBOW IIPUPOJIE, CBOEMY 370POBbIO U 3710POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYILECTBIIATh IMO3HABATENIbHYIO AEATEIBbHOCTb, BBIABISATH IPOOJIEMbI, CTABUTH U
(opMynHupoBaTh COOCTBEHHBIE 331a4K B 00Pa30BaTEIbHON JESITEIbHOCTH U )KU3HEHHbBIX CUTYaLUsX;

CaMOCTOSITENIbHO COCTaBISATh IUIAH pEHICHHs MpoOJeMbl ¢ Y4ETOM HMEIOIIUXCS PECypcoB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacuIMpATh paMKH Y4eOHOI0 IPeMeTa Ha OCHOBE JIMYHBIX MPEANOUTECHUH;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €Tr0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

croco0CTBOBaTh ()OPMHUPOBAHUIO U MPOSBICHUIO IIMPOKOH 3pYAMLIMU B Pa3HbIX 00JacTAX 3HAHMH,
IIOCTOSIHHO IOBBIIIATh CBOM 00pa30BaTeIbHbIN U KyJIbTYpPHBIN YPOBEHbD.

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBHI B JIEATEIbHOCTh, OLIEHUBATH COOTBETCTBUE
pE3yJIbTAaTOB LIETAM;

BJIAJCTh HAaBbIKAMM I103HABATEJIbHOM pe(IEKCHMH KaK OCO3HAHUS COBEpLIAEMbIX JEHCTBUH U
MBICJIUTENIbHBIX MIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUM, UCIIOJIb30BATh MPUEMBI PEPIIEKCUH JIJISI OLIEHKU
CUTYyalluH, BbIOOpa BEPHOI'O PELLICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 110 UX CHHKEHUIO;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€ PE3YJIbTATOB EATEIbHOCTH;

3) npuHATHE Ceds1 U IPYTrUX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OLINOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULMH JIPYTOro YeI0BeKa.

INPEAMETHBIE PE3YJIbTATHI

[TpenmeTHbIe pe3ynbTathl ocBoeHus nporpaMmbl COO no Ouonoruu Ha 6a30BOM ypOBHE BKIIOUYAIOT
cnenuduyecke A yaeOHoro mpeamMera «buonorus» HayyHble 3HAHUS,, yMEHUS U CIIOCOOBI IEHCTBUIL 11O
OCBOCHHUIO, WHTEPIPETAIMA W TPEOOPa30BAHUIO 3HAHUWH, BHUJBI JIEATEIHHOCTH MO IMOJYYCHHUIO HOBOTO
3HAHWS W TPUMEHEHUIO 3HAHWHA B PA3IMYHBIX YUEOHBIX CHUTYAIUSAX, a TAKKEC B PEATBHBIX KU3HECHHBIX
CUTYyaIlUsIX, CBSI3aHHBIX ¢ OWoiorueil. B mporpamme mpeameTHble pe3ynbTaThl MPEACTaBICHBI MO TOAAM
o0OyueHusl.

[TpenMeTHBIE pe3yibTaTBl OCBOCHHS y4deOHOTrOo mpeamera «buonorus» 6 10 kKracce ITOMKHBI
OTpaXkaTh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJOTHUU B CUCTEME HAYUYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OpMHPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTUHBI MUPa U HAYYHOTO MHUPOBO33PEHUS,
0 BKJIAJ€ POCCHICKUX U 3apyOeXHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOIOTHH, (YHKIIMOHATHHON
IPaMOTHOCTH YeJIOBEKa JIJIsl peIICHHS )KU3HCHHBIX 33]1aY,

YMEHHE PaCKphIBaTh COJIEpKaHue OMOIOTUYECKUX TEPMUHOB U MOHSATHUI: ®KU3Hb, KIIETKA, OPTaHU3M,
MeTabonu3M (OOMEH BEIIeCTB W TNPEBpAIlCHHE SHEPTruHu), TOMEOCTa3 (CaMOperyisius), ypOBHEBas
OpTaHM3aIHs )KUBBIX CHCTEM, CAMOBOCIIPOU3BEIcHUE (PEIPOAYKIINS), HACIEACTBEHHOCTh, H3MEHUYUBOCTD,
POCT U pa3BUTHE;
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YMEHHE M3JaraTh OMOJIOTUYECKUE TEOpUU (KIETOYHAsl, XpPOMOCOMHAsI, MYTAIl[MOHHAS, IEHTpaIbHAS
JIOTMa MOJIeKYyJIsipHOUM Omosiorun), 3akonsl (I. Mengens, T. Moprana, H. 1. BaBunoBa) u ydenus (o
[IEHTpaxX MHOT00Opa3us U MPOUCXOXKIACHUS KyIbTypHbIX pactenuid H. V. BaBumnosa), onpenensats rpaHUIbl
WX PUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BJIJIETh METOJAAMH HAyYHOTO IMO3HAHUS B OMOJOTHU: HAOJIOJCHWE M OMHCAHUE >KUBBIX
CHUCTEM, IIPOLIECCOB U SIBJICHUN, OpraHu3allysl 1 MPoBeJIeHue OMOIOrHYeCKOro AIKCIIEPUMEHTA, BBIIBUKEHUE
TUIOTE3bl, BBISIBICHUE 3aBHUCHUMOCTH MEXIYy MCCIEAYEMBIMU BEIMYMHAMH, OOBSICHEHUE MOTYyUYEHHBIX
pEe3yJIbTaTOB, HCIIOJI30BAHHBIX HAyYHBIX TOHSATHUW, TEOPHA W 3aKOHOB, YMCHHE JI€JIaTh BBIBOJBI HA
OCHOBaHUU TIOJYYCHHBIX PE3YIIbTATOB;

YMEHHE BBIJCIATh CYIIECTBEHHbIE TIPU3HAKH BHPYCOB, KIETOK NPOKAPHOT U DYKAPHUOT,
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMEHa BEUIECTB H
MPEBpAICHIS SHEPTUH B KJIETKE, (DOTOCUHTE3a, TUIACTUYECKOTO M SHEPTeTUIECKOr0 0OMEHA, XEMOCHHTE3A,
MHUTO3a, MeH03a, OTJIOJOTBOPCHHUSI, PA3MHOKEHUSI, MHAWBHIyaTbHOTO PA3BUTHSI OpraHu3Ma (OHTOTeHE3);

YMEHHE MPUMEHATH MOJTy4YEeHHbIE 3HAHUA JJIs 00BSCHEHUS OMOJOTMYECKHX MPOIIECCOB U SBIICHUM,
JUISL TIPUHATUS TPAKTUYECKUX PEUICHU B MOBCEJAHEBHOW JKU3HU C ILIEeNbI0 oOecreueHus: 6€30MacHOCTH
CBOETO 3JI0OPOBBSI M 3JIOPOBBSI OKPYXKAIOIIUX JIFOJCH, COONIONEHUS HOPM T'pPaMOTHOTO ITOBEIEHUS B
OKpYKaroIIel MPUPOTHON cpelie, MOHNMAaHUE HEOOXOIMMOCTH HCIIOIb30BAHMSI JIOCTHKCHUH COBPEMEHHON
OHOJIOTUHN ¥ OMOTEXHOJIOTHH 1711 pallMOHAILHOTO MPUPOOIOJIb30BAHNUS;

YMEHHE pellaTh dJIeMEHTapHble T€HETUYECKUE 3aJauyd Ha MOHO- U JUTHOPUAHOE CKpELIMBaHUE,
CIICTUICHHOE HACJICIOBAHUE, COCTABJIATH CXEMbl MOHOTHOPHJIHOTO CKPCIIUBAaHUS I TPEICKA3aHMS
HACJICJIOBAHMSI IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINIOJIHATH JAOOpAaTOpHbIE M MpaKTUYECKHuEe paldOoThI, COONI0/IATh MpaBHia MpH paboTe ¢
y4eOHBIM U J1a0OpaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTUYCCKH OICHUBATh M WHTEPIPETHPOBATh MH(DOPMAIIMIO OHOJIOTHICCKOTO COJNCPIKAHUS,
BKJTIOYAIONIYIO TICEBJIOHAYYHBIC 3HAHHS M3 PA3IMYHBIX MCTOYHUKOB (CpeiCTBa MacCcOBOH WHGOpMAaIuw,
HAYYHO-TIOMYJISIPHBIE MaTepHalbl), STUYECKHE aCHEKThl COBPEMEHHBIX HCCIEAOBaHUNA B OHOIIOTHUH,
MeAUIIMHE, OMOTEXHOJIOTHH;

yMEHHUE CO37aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHUs, 00001Ias OMOJIOTHYECKYIO
WH(GOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HMCIIOJIB30BATh MMOHSATHIHBIN ammmapaT OWoJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUSA yuyeOHOro mnpeamera «buornorus» 6 11 knacce TOMKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTH 3HAHUIA O MECTE W POJIM OMOJIOTUU B CHCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (JOPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA M HAYYHOTO MHUPOBO33PEHUS,
0 BKIAJ€ POCCHICKHMX U 3apyOexHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHUONOTHH, (PYHKIIMOHAIBHON
TPaMOTHOCTH YeJIOBEKa JIJIsl pelIeHHs )KU3HEHHBIX 33]1aY;

YMEHHE pPACKPBIBATh COJIEp)KaHUE OWOJIOTHYECKUX TEPMHUHOB W TIOHSATHH: BUJ, TOITYJISIIHS,
reHO(OH/I, HBOJIONMA, ABUXKYIIHME CHIBI ((PaKTOpbl) DBOJIOIUHU, MPUCITOCOOIEHHOCTh OPTaHU3MOB,
BUJI000pa3oBaHue, HKOJIOTUYECKHE (DAKTOPBI, SKOCHUCTEMA, MPOIYIIEHThI, KOHCYMEHTBI, PEAYIICHTHI, [EMH
MUTaHM, SKOJOTHYecKas MupamMuia, buoreoreHos, ouocdepa;

YMEHHE H3JIaraTh OWOJOTHYeCKHWEe Teopuu (dBomronMoHHas Teopus Y. JlapBuHA, CHHTETUYECKas
TEOpHsI DBOJIIOIMH), 3aKOHBI U 3aKOHOMEpPHOCTH (3apojbimeBoro cxoiactBa K. M. bapa, uepegoBanus
TJIaBHBIX HampaBiieHui u myten somtonu A. H. CeseproBa, yuenust o 6uocepe B. 1. Bepuanckoro),
OTIPEICIIATh TPAHUIIBI UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

YMEHHE BJIaJIeTh METOJAAMH HAyYHOTO TO3HAHUS B OHMOJOTHH: HAONIOJIEHUE U OIHCAHUE KUBBIX
CHUCTEM, TTPOIIECCOB W SIBJICHUIA, OpPTaHU3AIHs ¥ MPOBEICHNE OMOJIOTMYIEeCKOTO SKCIIEPUMEHTA, BBIJIBIKCHUE
TUTIOTE3bl, BBISBIICHUE 3aBHCHMOCTH MEXIy HCCICAYEMBIMH BEIMYMHAMH, OOBSICHEHHE TOJNyYECHHBIX
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PE3YyJIbTAaTOB, HCIOJB30BAHHLIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ U 3aKOHOB, YMCHHC JCJIaTb BBIBOJAbI Ha
OCHOBaHHH HOJTYYCHHBIX PE3yIIbTaTOB;

YMEHHE BBIACTATH CYIIECTBEHHBIC IIPU3HAKUW CTPOCHUS OHOJOTMYECKHUX OOBEKTOB: BHJIOB,
HOMYJSAIUA, TPOIYLIEHTOB, KOHCYMEHTOB, PEAYIICHTOB, OHMOTEOIICHO30B M SKOCHCTEM, OCOOEHHOCTH
IPOIIECCOB:  HACIEACTBEHHOHM  HM3MEHUYMBOCTH,  €CTECTBEHHOro  oTOopa,  BHI000pa3oBaHMA,
IPUCTIOCOOJICHHOCTH OPraHU3MOB, ICHCTBUS YKOJIOTUYECKUX (PaKTOPOB HAa OPTaHU3MBI, IEPEHOCA BEIIECTB
U TIOTOKa SHEPTUM B HKOCHUCTEMAax, AHTPONOTCHHBIX H3MEHEHHH B JKOCHCTEMaxX CBOEH MECTHOCTH,
KPYrOBOpPOTa BEIIECTB U OMOT€OXUMUYECKUX LIUKIIOB B Onocdepe;

YMCHUC IMPUMCHATDH IMOJYYCHHBIC 3HAHUSA JIA 00BsACHEHUST OMOIOTHYECKUX mponeccoB U SIBJICHI/If/’I,
JUIS IPUHATUS MPAaKTHYECKUX PEIICHUH B MOBCEIHEBHOH JKM3HHU C LENbI0 oOecriedeHust 0e301MacHOCTH
CBOETO 3/I0POBBS M 3/I0POBbS OKPYXKAIOUIMX JIIOACH, COONIONCHHS HOPM TIPaMOTHOTO MOBEACHUS B
OKpY’Kalollel MpUpOJHOH cpezie, MOHUMaHNe HeOOXOAMMOCTH HCIIOIb30BaHUS JOCTH)KEHUI COBpEMEHHON
OMOJIOTHH 7Sl PAllMOHATIBHOTO TPUPOI0TIOIb30BAHUS;

yYMEHHE pellaTh 3JIEMEHTapHbIe OMOJIOTHUECKHE 3a/1aud, COCTAaBISATH CXEMBI IEPEHOCa BEIIECTB U
SHEPTUH B DKOCHCTEMaX (IIETIH MUTAHUS);

YMEHHE BBIIIOJIHATH JJAOOPATOpHbIE M MpaKTUYecKue paboThl, coONIoAaTh MpaBuia mpu padboTe c
y4eOHBIM U JJa0OPATOPHBIM 00OPYIOBAHHUEM;

yMEHHE KPUTHYECKH OLICHHBATh U MHTEPIPETUPOBATH HH(POPMALIUIO OHOIIOTHYECKOTO COJCPIKaHHMS,
BKJIFOYAIOIYI0 TICEBJOHAYYHBIC 3HAHMS W3 PA3IMYHBIX MCTOYHHMKOB (CpeAcTBa MaccoBod HMHpopmanuwy,
HAy4YHO-TIOMYJSIPHBIE ~ MaTepHalibl),  paccCMaTpuBaTh  TJIOOAJIbHBIE  JKOJIOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (POPMUPOBATH 10 OTHOLIEHUIO K HUM COOCTBEHHYIO IO3UIHIO;

yYMEHHE CO03/1aBaTh COOCTBEHHBIC NMUCBMEHHBIE M YCTHBIE COOOIIEHHs, 0000Immas OHOIOTHYECKYIO
UH(pOpPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO UCIIOJIb30BATh MMOHATHIHBIN armapar OHOJIOTHH.
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4.

TemaTH4yeckoe IJIAHUPOBAHHE C YKA3AHUEM KOJHYECTBA AKAACMHUYCCKHUX

4aCc0B, 0TBOAUMbIX HA OCBOCHHC KaKI0# TeMbI

10 KJIACC
N KosmyectBO  DJyiekrponnbie
11/-11 HaumeHoBaHue pa3/iejioB M TeM NPOrpaMmbl  1acoB (uudposBbie)
Bceero oOpa3oBaTesibHbIE
pecypchl
1 buonorus kak Hayka 2 buGmorexa LIOK
https://m.edso00.ru/7f41c292
2 JKuBbIe cHCTEMBI U UX OpraHU3aIus 1 bubmnorexa [IOK
https://m.edso0.ru/7f41c292
3 XHWMHYECKUH COCTaB M CTPOCHUE KIIETKH 8 Enbmorexa OK
https://m.edso0.ru/7f41c292
bubmuoreka [JOK
4 IKH3HENeATELHOCTE KIIeTKH 6 https://m.edsoo.ru/7f41c292
5 Pa3zMHOkeHNe 1 MHAUBUAYATbHOE PA3BUTHE 5 bubnuorexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3BMEHYMBOCTD 8 bubmuoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnnoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
bubmuoreka [JOK
8 Peseproe Bpems 1 https://m.edsoo0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 34
[MTPOTPAMME
11 KJIACC
KonuyectBo DJIEKTPOHHBIE
Ne HanmeHoBaHMe pa3jeioB U TeM
4acoB (uudposBbie)
n/n NMpOrpamMmsl
Bceero o0pa3oBaTe/bHbIE
pecypchl
bu6nmoreka [JOK
. IBOIMOIHORHAs OHOTOrHS 9 https://m.edsoo.ru/7f41cc74
2 BosHuKHOBEHUE U pa3BUTHE KU3HU Ha 3eMIie 9 bubmorexa [IOK
https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpyKaroias cpeaa ) bubmmorexa LOK
https://m.edsoo.ru/7f41cc74
4 Coo0r11iecTBa ¥ HKOJIOTUYECKUE CHCTEMBI 9 Eubmiorexa LIOK
https://m.edsoo.ru/7f41cc74
but6mmorexa [IOK
S Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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5. YueOHO-MeTOANUECKOE 0O0ecIeueHne

OBA3ATEJIBHBIE YYEGHBIE MATEPHUAJIBI JIUIS1 YYEHUKA

buonorus. 10 knacc. ba3osiit ypoBens. [laceunuk B. B., Kamenckuit A.A., PyonioB A.M. u apyrue/ Iloxg
pen. [Taceunuka  B. B.,  AkmuonepHoe  00IIeCTBO "U3naTenbcTBO "IIpocsenienue"
buonorus. 11 knacc. ba3ossiit ypoBens. [laceunuk B. B., Kamenckuit A.A., PyonoB A.M. u apyrue/ Iloxg
pen. [Naceunuka B. B., Aknmonepnoe obmectso "N3narenscto "[Ipocsemenue"

METOANUYECKHUE MATEPHUAJIBI 1J151 YYUTEJISA
buonorus. 10-11 «maccel. ba3oBerii  ypoBeHb. [loypounble pa3paborku.: yueO. mocobue mis
obmeobpazoBat. opranmu3anuii / B. B. [Taceunux, I'. I'. [lIsernoB, T. M. Ebumosa (JIuHuUs XKU3HN).

HUAP®POBBIE OBPASOBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
bubnuoreka LIOK: https://urok.apkpro.ru/

Poccuiickas anekTpoHHas 1mkoja: https://resh.edu.ru/

http://www.ebio.ru/index-4.html

uchi.ru

infourok.ru
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