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HOACHUTEJIBHAS 3AIINCKA

B 2024-2025 yyebHom roay pa3paboTka OCHOBHbIX 0bpa3oBaTeNbHbIX MNPOrPamMm OCYLLECTBASETCA B
COOTBETCTBMU CO CAeAyloWUMMU OCHOBHbIMM deaepanbHbIMU HOPMATUBHBIMU U METOANYECKUMMU
OOKYMEHTaMMU:

1. 3aKkoH 06 obpasoBaHunmn Ne 273-03.

2. 3aKkoH ot 06.10.2023 No 12-P3 «06 obpasosBaHuu B loHelKon HapoaHolt Pecnybanke» (MpuHAaT
MoctaHoBneHMem HapoaHoro CoseTa 50kTA6psa 2023 roaa).

3. depepanbHblit 3aKoH 0T 19.12.2023 Ne 618-P3 «O BHeceHUM UameHeHni B PesepanbHblii 3aKOH
«06 obpasoBaHumM B Poccuinckoit Gegepaunmn».
4. depepanbHblit 3akoH oT 04.08.2023 Ne 479-93 «O BHeceHUM U3meHeHn B PeaepanbHblii 3aKOH

«06 obpasoBaHuM B Poccuinckoit depepaumm».

5. MpuKas MuHUcTepcTBa nNpocBelweHna Poccuitickoit ®epepaumm ot 18.05.2023 Ne 371 «06
yTBepKaeHun denepanbHoli 06pasoBaTesibHOMW nNporpammbl cpegHero obuwero obpasoBaHMA»
(3apernctpuposaH 12.07.2023 Ne 74228).

6. MpuKas MuHUcTepcTBa nNpocBeweHnsa Poccuitickoit ®epepaumm ot 31.05.2021 Ne 287 «06
yTBep}aeHun deaepanbHOro rocyfapcTBeHHOro obpa3oBaTeNlbHOrO CTaHAapTa OCHOBHOro obuiero
obpasoBaHus» (3apernctpmuposaH 05.07.2021 No 64101)

7. MpuKas MuHUcTepcTBa npocBelweHus Poccuinckoint depepaumm ot 18.05.2023 Ne 370 «06
yTBepKaeHun denepanbHoli 06pas3oBaTesibHOM MNPOrpaMmMbl OCHOBHOFO 06Liero o6pasoBaHUs»
(3aperunctpuposaH 12.07.2023 Ne 74223).

8. MpuKkaz MuHnpocBeweHna Poccun «06 yTBEpAeHUM denepanbHoro rocyaapcTBeHHOro
06pa3oBaTeNbHOrO CTaHAApTa cpegHero obuero obpasosaHua» ot 17 masa 2012 r. Ne 413 (B pega.
MpuKasza MuHnpoceelweHns Poccun ot 12.08.2022 Ne 732)

9. Mpuka3z MuHnpocseweHns Poccumn ot 18.05.2023r. Ne 371 «06 yTtBepxaeHun denepanbHOi
obpasoBaTesibHOW Nporpammbl cpegHero obuiero obpasoBaHuMA».

10. Mpwukas MuHnpoceeweHusa Poccun ot 22.01.2024 Ne 31 «O BHECEHUN U3MEHEHWI B HEKOTOpPbIE
npukasbl MwuHuUcTepcTBa 06pasoBaHus WM Hayku Poccuitckon Pepepauymn M MuHUcTepcTBa
npoceeLleHuns Poccuitickonn  depepaumm,  Kacatowmecs  dedepanbHbiX  FOCYAaPCTBEHHbIX
06pa3oBaTeNbHbIX  CTAaHAAPTOB  HayasibHOro obwero 06pa3oBaHMA UM OCHOBHOro  obuiero
obpasoBaHUAY.

11. Mpwkas MuHnpocseweHma Poccum ot 18.05.2023 Ne 372 «O6 yTBepraeHuMu deaepanbHom
obpasoBaTesibHOW NporpaMmbl Ha4yanbHOro obuiero o6pasoBaHmA».

12.  Mpwnkas MuHnpocseweHna Poccnn ot 24.11.2022 r. Ne 1023 «06 yTBepaeHUM peaepanbHoOM
afanTMpoBaHHOM  obpasoBaTesibHOM  NpoOrpaMmbl  HayanbHoro obuwero obpasoBaHus  Ans
00YyYaloLLMXCA C OrPaHUYEHHbIMM BOSMOXHOCTAMM 340PO0BbAY.

13. Mpukas MwuHnpocBeweHma Poccum ot 22.03.2021 Ne 115 «0O6 ytBep:aeHun [Mopaaka
opraHusaumm 7 OCyLLeCTBAEHUA obpa3oBaTeibHOM OeATeNbHOCTH no OCHOBHbIM
ob6leobpa3oBaTeibHbIM Nporpammam - obpasoBaTesibHbIM NPOrpaMmmam HayanbHOro obuiero,
OCHOBHOrO 0bLero n cpegHero obuiero obpasoBaHnna».

14. Mpwka3 MuHnpoceeweHus Poccum oT 21.09.2022 Ne 858 «0O6 yTBepxaeHUU depepanbHOro
nepeyHsa y4ebHWMKOB, AOMNYLLEHHbIX K MCNOb30BaHMIO MPU peannsaLmm MMeLWmMX rocyaapCTBeHHY0
aKKpeauTaumio 0bpasoBaTesibHbIX MPOrPamMm HayvasbHOro obLWero, OCHOBHOro 06LLero, cpepHero
obuiero 0b6pa3oBaHMA OPraHM3aUMAMM, OCYLLECTBAAIOWLMMM 0OPA30BATENbHYIO AEATENbHOCTb WU
YCTaHOBNIEHUSA NPefelbHOro CPOKa UCNO/Ib30BAHMA UCKNHOYEHHbIX YYEOHUKOBY.

15. MNpukas MwuHnpocseweHma Poccum ot 21.02.2024 No119 «O BHECEHMU U3IMEHEHUN B
npunoxeHusa Ne 1 n Ne 2 k Mpukasy MunnpocseleHmna Poccum ot 21.092022 Ne 858 06 yTBepxaeHUn
®MY, fonyweHHbIX K UCMONb30BaHUIO NPU Pean3aLmm UMEeIOLLMX FOCyAapPCTBEHHYIO aKKpeauTaLmio



obpas3oBaTenbHbIX MPOrpamm HadyasbHOro obliero, OcCHOBHOro obuiero, cpeaHero obuiero
06pa3oBaHUA OpraHU3aLMAMM, OCYLLLECTBAAIOWMMM 06pa3oBaTeIbHYO AEATENIbHOCTb U YCTaHOBAEHMA
npeaenbHOro CPoka UCNosib30BaHMA UCKAOYEHHbIX y4EBHUKOBY.

16. Mpwnkas MWHUCTEPCTBA HAYKM U Bbiclero obpasosaHmaA Poccuiickon Pepepaymm, MnHucTepcrea
npocseuieHna Poccuitckon depepaumm ot 30.06.2020 Ne 845/369 «06 yteep:kaeHun MNopagka 3ayeta
opraHmMsaumert, ocylwecTBasolWen obpasoBaTesibHYO OeATENbHOCTb, pPe3y/bTaTOB  OCBOEHMUA
obyyvaolWmMmnca y4ebHbIX NpPeaMeToB, KYpPCcoB, AMCUUMNAUH (Moayneit), NpakTUKKU, AONOAHUTENbHbIX
obpasoBaTesibHbIX NpOrpamMm B APYrMX OPraHM3aumax, OCyLLecCTBAAKWMX obpa3oBaTesibHYyO
OEeATEeNbHOCTbY.

17. Npukas MwuHnpocseweHma Poccum 04.10.2023 Ne738 «06 yrBepxkaeHun deaepasbHOro
nepeyHs 3N1eKTPOHHbIX 06pa3oBaTeIbHbIX PECYPCOB, AONYLLEHHbIX K UCMO/Ib30BAHUIO NPU peanmsaumm
MMEIOLLMX TFOCY[APCTBEHHYIO aKKpeauTaumio o06pasoBaTesibHbIX MPOrPamMmm HayasbHOro obuuero,
OCHOBHOrO obLero, cpegHero obuiero obpasoBaHmA».

18. Mpwukas MuHnpoceeweHna Poccum ot 03.08.2023 Ne 581 «O BHeCEeHUU U3MeHEeHUA B NYHKT 13
nopsaKa oOpraHM3auuM UM ocyllecTBneHus obpasoBaTesibHOM AeATENbHOCTM MO  OCHOBHbIM
obweobpasoBaTesibHbIM NporpamMmmam - 06pas3oBaTesibHbIM  NPOrPaMMaM  HayasbHOro 0bLuero,
OCHOBHOro obuiero u cpegHero obuiero obpasoBaHMA, YTBEPHKAEHHOrO MPUKA3OM MUHUCTEPCTBA
npoceeLLeHnn poccuiickon peaepaumm ot 22 mapta 2021 r. Ne 115»

19. Mpwukas MuHnpoceBeweHus Poccmm ot 21.06.23 Ne556 «O BHECEHUU UBMEHEHUI B NPUNOKEHUS
Ne 1, Ne 2 K npukasy MuHpocBeweHna Poccum ot 21.09.2022 Ne 858 «0O6 yTBEpKAeHMU
denepanbHOro nepevHa y4ebHUKOB, AOMYLEHHbIX K MCMO/b30BAHUIO MPWU peanusauum MMeroLwmx
rocyapCTBEHHYO aKKpeguTauuio obpasoBaTesibHbIX MPOrpamMmm HavyanbHOro obuwero, OCHOBHOrO
obuero, cpegHero obuwero obpasoBaHMA OpraHM3aLMAMM, OCYLLECTBAAOWMMN 06pa3oBaTENbHYIO
[eATeNbHOCTb, M YCTaHOB/IEHUA NPeAe/IbHOro CPOKa MCMOAb30BAHNUA UCKOYEHHbIX Y4EeOHMUKOBY.

20. MocrtaHoBneHue [pasutenbctBa P® ot 11.10.2023 Nel678 «0O6 yTBEpPXAEHMM NpPaABUN
NPUMEHEHMA 3NeKTPOHHOro o0byyeHuna, JOT npu peanmsaunmn ob6pas3oBaTesibHOro npouecca».

21. MocrtaHoBneHWe [NaBHOrO rocyAapCcTBEHHOIO CaHUTapHOro Bpaya Poccuiickoit ®epepaumn ot
28.09.2020 Neo 28 «0O6 yTBEpPKAEHUM CcaHUTapHbIXx npasun CMN 2.4.3648-20 «CaHuTapHoO-
anuaemunonormyeckme TpeboBaHMA K OpraHM3aumMaM BOCMUTAHMA U OOyYeHMsa, OTAbIXxa W
034,0pOoBAeHUs geTen u mosoaeny (Bmecte ¢ «CIM 2.4.3648-20. CaHUTapHbIe NpaBua...»).

22. MMocTtaHoBneHWe [NaBHOro rocyaapcTBEHHOrO CaHUTapHOro Bpaya Poccuitckoint Pegepaumnm ot 28
AaHBapa 2021 r. Ne 2 «O6 yTBep:KOAEHUM CaHUTapHbIX npasBua u Hopm CanluH 1.2.3685-21
«TurneHmyeckne HopmaTtmebl U TpeboBaHUA K obecneyeHuto 6esonacHocTu U (nan) 6esspegHOCTU ANs
yenoseka GpaKTopoB cpesbl OOUTAHUAY.

23. MNuncomo MwuHnpocseweHna Poccunm ot 12.02.2024 Ne03-160 «PasbAcHeHMA no Bonpocam
opraHmsaumm  obydyeHMa NO  OCHOBHbIM  0bOUWeobpasoBaTeNibHbIM U AOMNONHUTE/IbHBIM
06LLepa3BMBaOLWMM NPOrPaMMaM A5 AETEN, HYKAAOLWNXCA B AJINTENbHOM JIe4EHUN B MEAMNLMHCKUX
OpraHu3aumnax».

24. WNHbopmaumoHHoe nMcbMo [lenapTameHTa rocy4apCTBEHHOM NOJIMTUKN U yripaBaeHna B chepe
obuwero obpasoBaHuMa MuHucTepcTBa npocBelleHMa PP ot 22.05.2023 Ne 03-870 «OtBeTbl Ha
TUMWYHbIE BOMPOCHI, BO3HMKAlOWME Ha PErmoHasbHOM, MYHUUWUMNAAbHOM YPOBHAX W YpPOBHEe
06pa3oBaTeNbHON opraHm3auum, o seegeHnn GOO0M»,

25. MeToanyeckne pekoMeHZaummn no obecrneveHmnto onTUMM3aLUKN yyebHoi Harpyskm B OO (MP
2.4.0331-23 ot 10.11.2023, paspaboTtaHHble PeaepanbHO cny:b6oi No Hag3opy B chepe 3almTbl
npae notpebutenei n 6aarononyuma yenoseka, PEYH «PeaepanbHblit HayYHbIN LEHTP TUTUEHbI UM.
®.d. dpucmaHa» PocnoTpebHaa3sopa u ap.).



26. MeTtoaunyeckue pekomeHgaLUnm no obecneyeHuto CaHUTAPHO-3INNAEMMUONOTUYECKMX
TpeboBaHM Npu peanmsaumnmn obpasoBaTebHbIX NPOrPaMm C NPUMEHEHMEM 3/IEKTPOHHOTO 0byYeHus
W AWCTaHLUMOHHbIX 0bpasoBaTesibHbiX TexHosnorui (MP 2.4.0330-23 ytB. 29.08.2023 pyKkoBoautesem
depepanbHOM cnyKbbl Mo Haa3o0py B chepe 3almThl NpaB noTpedbuTenen n 6Gaarononyduns YenoBeKa,
[naBHbIM caHUTapHbIM BpaYom PO A.HO. MNonosoii

27. Ycras [OCYOAPCTBEHHOIO BHOOMMETHOIO OBLLEOBPA3OBATE/IbHOIO YYPEXKOEHUA
«CAMOW/IOBCKAAA  LLUKONA HOBOA3OBCKOTO MYHUUMMNANBHOIO OKPYrA»  JOHELIKOW
HAPOAQHOW PECNYB/INKN .

28. OcHoBHas obpasoBartesibHan nporpammbl obuero obpasoBaHuA
rOCYAAPCTBEHHOIO BHOAMKETHOINO OBLEOEPA3OBATE/IbHOTO YYPEXAEHMA «CAMOW/TIOBCKAA
LLIKOJIA HOBOA30OBCKOIO MYHUUMMNA/IBHOTO OKPYTA» AOHELKOW HAPOZAHOW PECMYB/INKN.

29. Mporpamma passuTtna N6OY «Camoiinosckan wkona Hosoasosckoro M.O.» Ha 2024 -2029 roabl.

[pu pa3paboTke MPOrpaMMsI 1Mo OHOJIIOTHH TEOPETUIECKYI0 OCHOBY JUISI OIpENENICHHsI OIXO0/I0B K
(hopMUpPOBAHUIO COACpPKaHHUS ydeOHOro mnpeamera «bBHONOrHMS» COCTaBWIIA:  KOHIICHITYaJbHBIC
nonoxkeHuss ®I'OC COO o B3auMO0OOYCIOBICHHOCTH WENel, co/lepKaHus, Pe3yJbTaToB OOy4YeHUs H
Tpe6OBaHI/II71 K YPOBHIO IIOATOTOBKH BBLIITYCKHHUKOB, ITIOJIOKCHUA 00 06HII/IX oeiaax MW IMIpUHOUIAX,
XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpelHero oomero odpasoBaHusi B Poccuiickoii
Odenepariy, a TAKKe TMOJIOKEHUS O crieruduke Onomoruy, e€ 3HAYCHUH B TTO3HAHWUU JKHUBOW IIPUPOIBI U
00eCITeUeHNN CyIIEeCTBOBAHMS dejoBedeckoro obmectBa. CoOrjgacHO Ha3BaHHBIM — ITOJIOKEHUSM,
orpesiesieHbl OCHOBHBIE (DYHKIIMU TIPOTPAMMEI 110 OHOIIOTHH U €€ CTPYKTYpa.

[IporpamMma 1o OuoJiOrMM AaéT MpPEIACTABJIEHHE O MEIsaX, 00 O0OIIel cTpaTerud oOydeHwus,
BOCIIUTAHUS W Pa3BUTHA OOydYalOImUXcsa cpeicTBamm y4deOHoro mpenmera «buomorusy», ompenenser
o0s3aTeNbHOE MPEIMETHOE CO/EpIKaHHEe, €ro CTPYKTYpY, paclpeneneHrue IOo pasfenaM H TeMawm,
PEKOMEHIyeMYyIO ITOCTIEAOBATEIbHOCTh M3yUEHHs y4eOHOro Marepraja ¢ y4ETOM MEXIPEeIMETHBIX U
BHYTPUIIPEIIMETHBIX CBA3EH, JIOTMKH OOpa30BaTENbHOTO TMPOIlecca, BO3PACTHBIX OCOOEHHOCTEH
00yJaroIIMXCSI.

B nporpamMme 1o OMONOTHMU TakkKe YYUTHIBAIOTCS TPeOOBaHUS K IUIAHHUPYEMBIM JHYHOCTHBIM,
MeTarpeAMETHBIM H TPEAMETHBIM pe3yiabTaTaM oOy4eHHs B ()OPMUPOBAHMH OCHOBHEIX BHJIOB y4eOHO-
MMO3HABaTEIbHON  JIEATETbHOCTH/y4eOHbIX MeWCTBUN OOydYalomMXCS 10 OCBOSHHIO COZIepIKaHUA
OMOJIOTHIECKOTO 00pa30BaHUSI.

B mporpamme mo Owmomormm (10—-11 «kmaccel, 0a30BBIf ypOBEHB) pealu30BaH IPHHIIUI
MIPEEMCTBEHHOCTH B M3YYE€HUH OMONOrnd, OJaromapst 4eMy B HEW MPOCMATPUBAETCS HAIPaBICHHOCTh Ha
pasBUTHE 3HAHUH, CBSI3aHHBIX C (POPMHUPOBAHNEM €CTECTBEHHO-HAYYHOT'0 MHUPOBO33PEHMUS, IIEHHOCTHBIX
OpPHEHTAIN{ JHYHOCTH, JKOJOTHMYECKOTO MBIIUICHHS, MPENCTaBICHUH O 370pOBOM 00pas3e XKHU3HH U
OepeXHBIM OTHOIIEHHWEM K OKpyXKawield mnpuponHoid cpene. lloaTomMy Hapsay ¢ wu3ydeHHEM
00IIe0MOOTHUECKUX TEOpUi, a TaKKe 3HAHUHM O CTPOSHUH YKUBBIX CHCTEM Pa3HOTO paHTa U CYIIHOCTH
OCHOBHBIX TIPOTEKAIOIIMX B HUX TPOIECCOB B TMporpaMmMe MO OHOJOTHH YIeNeHO BHUMAHWE
WCIIONB30BAHUIO TTOTyYEHHBIX 3HAHWI B TIOBCETHEBHOM JKM3HU ISl PEIICHUs MPUKIAJIHBIX 33734, B TOM
gyucne:  Npo(UIAKTHKHA  HACIEACTBEHHBIX  3a00IeBaHWUN  YelmoBeKa,  MEIHKO-TEeHETHYEeCKOro
KOHCYJIbTHPOBAaHHS, OOOCHOBAaHHUS JKOJOTHYECKH IIeJIeCO00pa3HOr0 IIOBENEHUS B  OKpYXaromien
MIPUPOTHON Ccpelle, aHAIN3a BIUSHUS XO3SMCTBEHHON EATEIbHOCTH YElIOBEKa Ha COCTOSIHHE TIPUPOIHBIX
Y UCKYCCTBEHHBIX DKOCHUCTEM. Y CHIIEHUE BHUMAHHS K MPUKJIATHOW HANIPABIEHHOCTH y4eOHOT0 IIpeaMeTa
«buonorus» MPOJUKTOBAHO HEOOXOAWMOCTHIO OOECHeUeHUsl VYCIOBHHA I peIIeHUs OJHOW U3
aKTyaJIbHBIX 3aJ1a4 MIKOJIBHOTO OMOJIOrHYecKOro 00pa3oBaHMs, KOTOpas MpearoiaraeT OpMHUPOBAHHE Y
0o0y4arommxcsi CHOCOOHOCTH  aJanTHPOBAThCS K  W3MEHEHHWSM JAWHAMAYHO  Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHpA.

buonorus Ha ypoBHE cpefHero o0miero oopa3oBaHus 3aHUMAaeT BaxHoe MecTo. OHa obecrieunBaet
(dhopMupoBaHue y 00y4arONIMXCS TPEJCTABICHUN O HAyYHOW KapTHHE MHpa, paciiupser U oboOriaer
3HAHUSA O JKUBOW TPUPOJE, €€ OTIMYUTENBHBIX MPU3HAKAX — YPOBHEBOM OpraHU3allMd U JBOJIOIHH,



Co3/MaéT ycCiaoBHsI JUIS: TO3HAHWSI 3aKOHOB JKUBOW MPUPOABI, (opMHUpOBaHMS (HYHKIIMOHAITEHON
IPaMOTHOCTH, HAaBBIKOB 3JIOPOBOTO M 0€30MacHOro o0pasza KHU3HH, SKOJIOTUYECKOrO MBIILUICHHS,
IIEHHOCTHOT'O OTHOIIIEHHUSI K J)KUBOH MPUPOJIC U YCTTOBEKY.

Bosnbioe 3HaueHre OMONOTHUS UMEET TAKKE JIJISl PEIICHUS BOCIIMTATELHBIX U Pa3BHBAIOIINX 33144
cpennero ofmero o0Opa3oBaHMs, CONMANM3aLUN oOydarommxcs. V3ydeHue Ouojoruu oOecreyrBaeT
ycioBus A1 (POPMUPOBAHUS MHTEIICKTYAIbHBIX, KOMMYHUKAIIMOHHBIX ¥ WH(OPMAIIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIBTYPBI, CIIOCOOCTBYET MHTErpaliiy OWOJIOTHYECKUX 3HAHWN C TMPEICTABICHUSIMU W3
JIPYruX y4eOHBIX MPEAMETOB, B YaCTHOCTH, (PU3MKU, XMMUU U Teorpaduu. Ha3BaHHBIC MOJNIOKEHHUS O
MpeaHa3HaYeHUH y4eOHOro mpeamera «BHOIOTHS» COCTaBHIIM OCHOBY JUIS OMNPEICICHHUS IMOAXOIO0B K
0TOOpY U CTPYKTYPHPOBAHUIO €TI0 COAEPIKAHMUSL, IPEICTABICHHOTO B IPOTrpaMMe M0 OHOJIOTHH.

Otb6op coxmepxkanus ydeOHOro mnpemmera «buonorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C
MO3HIUH KYIBTypOoCOOOPa3HOro MOJIX0/1a, B COOTBETCTBUHM C KOTOPBIM 00Y4YalOIIHEcs JOMKHBI OCBOUTH
3HaHUS W YMEHUs, 3HAYMMBbIC Ui (DOPMUPOBAHMS OOIIEH KYJIBTYpPhI, ONPEACIAIONIME aleKBATHOES
MOBEJICHUE YEJIOBEKA B OKPY)KAIOIIEH NPUPOJHON Cpejle, BOCTPEOOBAHHBIC B MOBCEIHEBHOW MKU3HU W
MpakTH4ecKor nesTenbHocTh. Oco0oe MECTO B 3TOM CHCTeME 3HAaHUN 3aHHMAIOT JIEMEHTHI COIEP)KaHMUs,
KOTOpBIE CIY)KaT OCHOBOH Juisi (pOpMUPOBaHHUS MPEACTABICHUI O COBPEMEHHOH €CTECTBEHHO-HAyYHOMN
KapTHUHE MUpPa U LICHHOCTHBIX OPUEHTAIMSIX JIMYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHU3AIUH OMOJIOTHYECKOT0
o0pa3oBaHUs.

CtpyKTypupOBaHue cofepKaHus yueOHOro MaTeprasia B IporpaMMe o OHOJIOTHH OCYIIECTBIEHO
¢ y4€TOM TPUOPHUTETHOr0 3HAYCHHS 3HAHWH 00 OTIMYHMTENHHBIX OCOOCHHOCTSX JKUBOW MPHUPOJBI, O e
YPOBHEBOW OpTaHU3AIlMA W HBONIONHUH. B COOTBETCTBHM C ITHUM B CTPYKType Y4eOHOro mpemMera
«buonorusy BeIIENEHBI CIEAYIONINE COepKaTenbHble TMHUN: «bronorus kak Hayka. MeTosl HayqdHOTO
mo3HaHus», «Kierka kak Owmonormyeckas cucTema», «OpraHm3M Kak OHOJOTHYEecKas CHCTEMay,
«Cucrema m MHOrooOpasWe OpPraHHMYEeCKOro MHUpa», «IBOIONHS JKUBOW MPUPOIBLD), «IKOCHCTEMBI H
MIPHUCYIINE UM 3aKOHOMEPHOCTH.

Hemp wu3yuenust yueOHoro mpenmera «bwomorns» Ha 0a30BOM ypOBHE — OBIAJCHUE
00YyYarONIMMUCS 3HAHUSMH O CTPYKTYPHO-(QYHKITMOHALHON OpraHU3alliy >KUBBIX CUCTEM Pa3HOrO PaHTa
W TIPHOOpETEeHNe YMEHHI UCIIONB30BAaTh OTH 3HAHUS JUIS TPAMOTHBIX JICHCTBUN B OTHOIICHWU OOBEKTOB
YKUBOW TTPUPOJIBI M PEIICHUS Pa3INIHBIX )KU3HEHHBIX MTPOOIIEM.

Hoctmwkenne 1enn wu3ydeHuss ydeOHoro mnpeamera «buomorms» Ha 0a30BOM  ypOBHE
o0ecrieynBaeTcs perneHneM CIeIyIonX 3a1aq:

OCBOEHHE OOYYaIOIMMUCS CHCTEMBl 3HAHHH O OWOIIOTMYECKHX TEOpUAX, YUICHHAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIIOTE3aX, MPaBHIIAX, CIYXAIIUX OCHOBOW s (pOPMHUPOBaHUS TIPENCTABICHUN O
€CTeCTBEHHO-HAyYHOH KapTHHE MHpa, O METOAaX HAy4YHOro MO3HAHWS, CTPOEHHH, MHOT000paszuu u
0COOEHHOCTSIX KUBBIX CHCTEM PAa3HOTO YPOBHS OPTaHM3AIIWH, BBIAAIOIINXCS OTKPBITUSIX M COBPEMEHHBIX
WCCIIEJIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y OOYyYarOIIMXCS TO3HABATEIbHBIX, WHTEIUIEKTyallbHBIX W  TBOPYECKHX
CrocoOHOCTEl B Mpoliecce aHamm3a JaHHBIX O MyTSAX Pa3BUTHS B OMOIIOTMW HAYYHBIX B3TJISAOB, HIEH U
MTOIXOZI0B K M3YYECHUIO KUBBIX CHCTEM PA3HOTO YPOBHS OpraHU3aIlNH;

CTaHOBJICHHE y OOydJarmmxcs oOmed KyabTyphl, (YHKIIMOHAIBHOH TPaMOTHOCTH, Pa3BUTHE
YMEHHI OOBSCHATH M OIIEHUBAThH SIBIICHUS OKPYXKAIOIIETO0 MUAPA KUBOW MPUPOIBI HA OCHOBAHUY 3HAHUN U
OITBITA, TIOTYYEHHBIX TIPU U3YUYEeHUH OUOJIOTHH;

(hopMupoBaHue y 00ydJaIONIMXCS YMEHHH WILTIOCTPUPOBATH 3HAYCHHE OMONOTMYECKHX 3HAHWNA B
MPAKTUYECKOW JEITETbHOCTH YEIOBEKa, pa3BUTHH COBPEMEHHBIX MEIUIIMHCKHX TEXHOJIOTHH H
arpoOMOTEXHOIOTHH;

BOCIIHTaHWE YOSKIEHHOCTH B BO3MOXXHOCTH IIO3HAHUS YEIOBEKOM JKMBOH  MPUPOJIEI,
HEOOXOAMMOCTH OEpPEeKHOTO OTHOIICHWS K HeW, COONIOJIEHHS STHYECKUX HOPM TIpU IPOBEACHUU
OHMOJIOTMUYECKUX HCCIICIOBaHUN;

OCO3HAHUE IEHHOCTH OMOJIOrMYECKUX 3HAHHM JUIS MTOBBIIICHUS YPOBHS YKOJIOTHYECKOH KYJIbTYPHI,
Ut (QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;



NPUMEHEHUE TNPHOOPETEHHBIX 3HAHWA M yMEHHUH B TIOBCEHEBHOW JKM3HU JUISl OLICHKH
MOCIICICTBUN CBOEH NIEATENBHOCTH 10 OTHOIICHHUIO K OKPYXKAIOIeH cpene, COOCTBEHHOMY 3/10POBBIO,
o0ocHOBaHUE U COONI0/IEHNE Mep MPOPUIAKTUKY 3a001eBaHUH.

B cucreme cpennero obmiero oopaszoBanus «buonorusy», nzydaemas Ha 6a30BOM ypOBHE, SIBIISICTCSI
00s13aTEIbHBIM YY€OHBIM TPEMETOM, BXOJSIIIMM B COCTaB MPEAMETHON 001acTH «EcTecTBeHHO-HayuHbIE
HPEIMETHD.

s m3ydenuss Ouonorud Ha 0a30BOM YpPOBHE CpeAHEro oOmmiero oOpa3oBaHUs OTBOIUTCS 68
gacoB: B 10 kmacce — 34 yaca (1 gac B Henento), B 11 kacce — 34 gaca (1 gac B HeZeno).

CIIOCOBBbI OHEHKH JOCTU/XKXEHUSA YHAIIUMUCSA IIVIAHUPYEMBIX PE3YJIBTATOB

«MeToMYeCKUX PEKOMEHIAIUIX 10 CUCTEME OLIEHKU JOCTH)KEHUH 00YYarOIIUMUCS TIAHUPYEMbIX
PE3YIBTATOB OCBOCHUS MPOrpaMM HA4aIbHOIO OOIIEero, OCHOBHOTO OOIIET0, CPENHEro o0IIero
oOpa3oBaHus» MuHuCTEpCTBa npocBelieHus Poccutickoit deneparuu, ycranosiennas ®IOC OO0
CHCTEMa OLICHKHU JOCTHIKEHHUS 00YJarOIIMMUCS TUIAHUPYEMbIX PE3y/IbTaTOB OCBOCHHMSI 00pa30BaTEIbHbBIX
MpOrpaMM Ha BCEX YPOBHSIX 00pa30BaHMs HMEET €AMHYIO CTPYKTYPY M CTPOUTCS Ha OOIIMX JIJIsl BCEX
YPOBHEH NMPUHIIUITAX M MOJ0KCHHSIX.

dopmamu IPeABABICHUS 00YYAIOIMIMMUCS CBOUX JIOCTHIKEHUHN CITYXKAT YCTHBIE OTBETHI, NHChMEHHBIC
paboTel  (COUMHEHHME, HW3I0KEHUE, CAMOCTOSTENbHbIC i KOHTPOJIbHBIE PA0OTHI, TECTUPOBAHHE U
npyrue). B cucreMy BHYTPHUIIKOJILHOTO OIEHUBAHUS BXOJUT TAKXKE OIEHKA JIa00paTOPHBIX U
MPaKTHIECKUX PaboT, MPOEKTOB, TBOPUECKUX PabOT 00yUaroIHMXCs.

[pu olleHKe yCTHBIX OTBETOB BO BHUMAHWE TPHHUMAIOTCS CIETYIONIHE KPUTECPUU
Kputepun OleHKH YCTHBIX OTBETOB
OtMmeTka Kputepun

«5» Ornenka «5» CTaBUTCS, €CTH YICHUK: ITOKa3bIBaeT MIyOOKOe M TIOJTHOE 3HAHHME U TOHUMaHHe
BCEro MpOorpaMMHOT0 MaTepuala; OJTHOE TOHNMAaHHUE CYIITHOCTH PACCMaTPHUBAEMBIX MTOHSTHH, SIBICHUHN U
3aKOHOMEPHOCTEH, TEOpHid, B3aUMOCBSI3EH;

yMeeT COCTABUTD ITOJHBIM U MPAaBIIIBHBIA OTBET HAa OCHOBE M3YYEHHOT'O MAaTEePHaa; BEICIATD TI1aBHBIC
TMIOJIOXKEHUSI, CAMOCTOSITEIIFHO TIOATBEPKAATh OTBET KOHKPETHBIMU IIPHIMepaMH, (pakramu;
CaMOCTOSITEIIFHO M apTYMEHTUPOBAHHO JIe1aTh aHAIIN3, 0000IIEHNs, BHIBO/IBI; YCTAHABINBATh
MEXIIpEeIMETHBIE CBS3H (Ha OCHOBE paHee MPUOOPETEHHBIX 3HAHHUI ) M BHYTPUIIPEIMETHBIC CBS3H;
TBOPYECKH MTPUMEHSTH NONTy4YeHHBIE 3HAHHUS B HE3HAKOMOW CHTYaIlUH; TIOCTIEI0BATEIFHO, YETKO, CBA3HO,
000CHOBaHHO W 06€30IMMO0YHO M3IaraTh Y41eOHbIH MaTEpHAT,

YMEET COCTaBIISITh OTBET B JIOTHYECKOI TTOCIIE0BATEIIEHOCTH C MCIOIh30BAHUEM TTPUHATON
TEPMUHOJIOTHH; JIeNaTh COOCTBEHHBIE BRIBOJIBL, POPMYIHPOBATH TOUHOE OIPENIEICHNE U UCTOIIKOBAHIE
OCHOBHBIX TIOHSITHIA, 3aKOHOB, TEOPHIA,

MOJKET TPH OTBETE HE TOBTOPSTH JOCIOBHO TEKCT YUeOHUKA; U3J1araTh, MaTEpUA JUTEPATYPHBIM
SI3BIKOM; TIPABHIILHO ¥ OOCTOSTENTFHO OTBEYATh HA JIOMIOJTHUTEIBHBIE BOIIPOCH YUUTENS; CAMOCTOATEIHHO
Y PanroOHAIIFHO UCTIONB30BATh HATIISHEIE TOCOOHS, CITPAaBOYHBIE MaTEPHAIIBI, y4eOHUK,
JIOTIOJTHUTENTLHYIO TUTEPATYPY, IEPBOUCTOUHUKY; TPUMEHATH CHCTEMY YCIIOBHBIX 0003HAYEHUH TIpH
BEJICHUU 3aMKCEN, COMPOBOXKIAAIOIINX OTBET; UCIOIB30BATh JUIS I0KA3aTENbCTBA BBHIBOJIOB U3
HaOIIFOEHUH U OMBITOB;



CaMOCTOATENIFHO, YBEPEHHO U 0€301IMO00YHO MPUMEHSIET MOTyIeHHBIE 3HaHUS B PELICHUH MPOoOIeM Ha
TBOPYECKOM YPOBHE; JIOIyCKaeT He Ooee 0OHOro Helouera, KOTOPhIi JIErko UCHPaBIILeT M0 TPeOOBAHUIO
YUHUTENS, UMeeT He0OXOANMBIEC HaBBIKK pabOoThl ¢ IPUOOpaMH, YepTeKaAMH, CXeMaMH, rpaduKamH,
KapTaMH, COMTyTCTBYIOIIMMHU OTBETY.

«4» Ornenka «4» CTaBUTCS, €CIIM YUCHUK:

MMOKa3bIBaeT 3HAHWE BCEr'0 M3YUYCHHOIO MPOrPaMMHOI0 MaTepHaia; JaeT MOJHBIA U MPaBHIIbHBIA OTBET Ha
OCHOBC M3YYCHHBIX TeOpHﬁ; JOIMYCKAacT HE3HAUYUTCIIbHBIC OHII/I6KI/I 1 HEJOYCTHI IIPU BOCIIPOU3BEACHUN
HU3YUYCHHOI'O MaTcpuala, He6OJII)HH/IC HETOYHOCTH IIPH MUCIIOJIB30BAaHNU HAYUYHBIX TCPMUHOB UJIU B
BBIBOJIaX, 0000IICHUAX M3 HAOIIOICHUI; MaTepUall U3JIaracT B ONMPEASIICHHON JTOTHUECKOM
MOCIE0BATENLHOCTH, TIPH 3TOM JIOITYCKAET OJIHY HETpyOyro OIMOKY Hii He Oojiee ABYX HEIOYETOB,
KOTOpBIE MOXKET UCIIPABUTH CAMOCTOSITENLHO TPH TPEOOBAHUM MIIM HEOONIBIIOH MTOMOIIH TPENo/IaBaTes;
MOATBEPKAACT OTBET KOHKPECTHBIMU IMPUMEpPAMU; MPAaBUJIbHO OTBEYACT HA AOIMOJIHUTCIILHBIC BOIIPOCHI
YUUTENS,;

YMECT CAMOCTOATEIIbHO BBIACIATD I'NIABHBIC ITOJIOKEHUA B U3YYCHHOM MaTcpurajic; Ha OCHOBaAHUHN (1)aKTOB
" IpUMEPOB O606IIIaTB, JCIaTh BBIBO/Ibl;, YCTAHABJIMBATh BHYTPUIIPEAMETHEIC CBA3U; MOXKET ITPUMCHATb
IMOJTYYCHHBIC 3HAHUA HAa IIPAKTUKE B BH}IOHSMGHCHHOﬁ CUTyalluu, CO6_HIOJ13TI) OCHOBHBIC ITpaBUJIa
KYJIbTYPbI yCTHOI71 pe€ur; UCIOJIB30BaTh IIPU OTBETC HAYUYHBIC TCPMUHBI,

He 00J1aJlaeT JOCTATOYHBIM HABBIKOM PabOTHI CO CIIPaBOYHOM JIMTEPATYPOH, YICOHUKOM,
MIEPBOMCTOYHHUKOM (TIPaBUIIBHO OPHUEHTUPYETCS, HO paboTaeT MEeIjIeHHO)

«3»  OueHka «3» CTaBUTCS, €CIIH YYCHHK:

yCBaMBaeT OCHOBHOE COJIepyKaHUE YUeOHOro MaTepHralia, HO IMEET MPOOEITbl, He IPENSTCTBYIOLIIE
JabHEHIIIEMy YCBOGHHUIO MTPOrPaMMHOTO MaTepHaa;

M3JlaraeT MaTepral HeCUCTEMAaTU3MPOBAHHO, (pparMeHTapHO, HE BCEr1a MOCISI0BATEIbLHO; TOKa3bIBACT
HEJIOCTATOYHYIO0 C(OPMHPOBAHHOCT OT/ACIBHBIX 3HAHUH M YMEHHI; CTa00 apryMEHTUPYET BHIBOJIBI U
000011IeHs, JOMYCKaeT OMMHOKA TP uX (GOPMYITHPOBKE; HE UCIIOIB3YET B KAUECTBE TOKA3aTEIhCTBA
BBIBOJIBI M 000OIIIEHUS U3 HAOMIOAEHUH, OMTBITOB WITH JIOIYCKAET OMMOKY TIPH WX U3JIOXKEHUH; JaeT
HEYETKHE ONpPEAeICHUS TOHITHIA,

HCHBITHIBACT 3aTPyJHECHUS B IPUMEHEHUH 3HaHUI, HEOOXOIUMBIX [UISl PEIIeHUs 3aa4 Pa3IMYHbIX THIIOB,
MPAKTUYECKUX 3aJaHui, MpU OOBSICHEHUN KOHKPETHBIX SIBJICHUI HA OCHOBE TEOPUI

Y 3aKOHOB; OTBEUYAET HEMOJIHO Ha BOMPOCH! YIUTENS WIIM BOCIIPOM3BOIUT COJCpPIKaHHE TeKCTa yueOHHKa,
HO HEZOCTaTOYHO MOHUMAET OTAEIbHBIC MTOJIOKEHHS, IMEIOIINE BaKHOE 3HAYCHUE B 3TOM TEKCTE,
nomyckasi 1-2 rpyOsie ommoOku

«2» OueHka «2» CTaBUTCS, €CJIU YUECHUK:

HE yCBaWBaeT U HE PACKPHIBAET OCHOBHOE COZICPIKaHHE MaTeprana; He 3HAaeT WM He TOHUMAaeT
3HAYUTENLHYIO YaCTh MPOrPAMMHOI0 MaTepHalia B Mpejieax MOCTaBICHHBIX BOMPOCOB; HE JieacT
BBIBOJIOB M O0OOIIEHHIA;

HMeeT cltado C(i)OpMI/IPOBaHHLIe " HCIOJHBIC 3HAHUWS, HC YMECT NIPUMCHATH UX IIPU PCIICHUHN
KOHKPCTHBIX BOIIPOCOB, 3a/1a4, 3a,£[aHPII>i 110 06p33uy;



[IpH OTBETE Ha OJIMH BOMPOC JOMycKaeT Ooinee 2 rpyObIxX OmMO0K, KOTOPBIE HE MOXKET HUCIPABUTh
Ja)ke TP TOMOILY YIUTENS

Kpurepun orieHK# OHOIOrHYecKOro TUKTaHTa
Otmerka Kpurepun

«5»  5-10-15 mpaBUJIBHBIX OTBETOB

«4»  4-8-12 npaBUIBHBIX OTBETOB

«3»  3-6-9 mpaBUIIBHBIX OTBETOB

«2»  2—4-6 unu MeHee PaBHIIbHBIX OTBETOB
Kputepun OlleHKH TeCTOBBIX paboT

Otmerka [IporeHT OT MaKCUMalTbHO BO3MOXKHOTO KOIWYeCTBa OAJIIIOB 32 TECTOBYIO PadoOTy
«5»  VYeHHK BBIMOIHII PABHIBHO:
80-100% ot obmero yrcia 6aioB

«4»  60-79% ot obiero yrcia 6aIoB

«3»  40-59% ot obmero yrcna 6aioB

«2»  menee 40 % ot obrrero yncina 0aNIoOB WM HE MPUCTYITHI K paboTe, WK HE TIPEICTABHII €€ Ha
MPOBEPKY

Kputepun olieHKr OMOJIOTHYECKHX 3a1a4
OtMmeTka Kputepuu
«5» TIpaBUIEHO oopMIIeHa 3aJ1ada;
B PCIICHUH HET OIMNOO0K;
peIleHrE COMPOBOXKIAETCS OOBSICHEHUEM;
3aMucaH OTBET
«4» MIPaBUIIBHO OopMITEHA 3a]1a4a;
B pPEIISHUH HET OMIMOOK;
pemrenue odopmiieHo 0e3 00BsCHEHMS,;
3arucaH OTBET
«3» MPaBUIIBHO OopMITeHa 3a/1aua;
B PEIICHUH 33124 JOMYIIEHBI 2 HECYIIIECTBEHHBIC OIIMOKH ¢ HapylieHueM ohOpMIICHHS 3a]1a4;
peuienue opopmiieHo 6e3 00bsICHEHHS,

3almcaH OTBET



«2» JOMYIIEHB! OIIMOKH MPH OPOPMIICHUH 3a]1a4H;
HUMEIOTCS TPyOble OIMOKY B pellICHNUH 3a/1a4;
OTCYTCTBYET pelIeHHE 3a]a91

«1» YUYEHHK He MPHUCTYMUII K BBITOTHEHUIO pabOoThI;
YUEHUK He IIPeA0oCcTaBuI pabOTy Ha MPOBEPKY YUUTEIIO

Kputepuu onieHkn 1a00paTopHBIX U MPAKTHYECKUX PabOT

Otmerka Kpurepun

«5» BBITIOJTHEHA Pa00OTa B MIOJIHOM 00beMe ¢ COONIOICHUEM HEO0X 0TUMOM
MOCIIEI0BATEILHOCTH TIPOBEICHIUS ONBITOB U M3MEPEHHIA,

CaMOCTOSITEIFHO U PAIIOHAIFHO BHIOPAHbI U TIOATOTOBJIEHBI JJIS OMBITa BCE HE00XO0IMMOe
000pyI0BaHME, BCE OMBITHI TPOBEICHBI B YCIOBUSAX U PEKUMaX, 00€CIIEUNBAIOIINX ITOTyYEHIE
pe3yaBTATOB U BHIBOAOB C HAMOOJBIIIEH TOYHOCTHIO;

B IIPEACTABJIICHHOM OTYETEC IMPABUJIBHO U AKKYPATHO BBIITOJIHCHBI BCC 3alICH, Ta6HI/IHI)I, PUCYHKH,
YEPTEKMU, I‘paq)I/IKI/I, BBIYHCJIICHUA U CACIIAHBI BBIBObBI,

MpaBUJIBHO BBITIOJIHCH aHAJIU3 HOFpeIlIHOCTeﬁ;
coOroieHs! TpeboBaHus 0€30IaCHOCTH TPYIa

«d» OITBITHI ITPOBEICHBI 1O MPEAI0KEHHON YIUTEIEM TEXHOIOTHH ¢ COOIOIEHIEM TIPABHUIT
TEXHHUKH 0€30I1aCHOCTH;

paboTa BBITOJTHEHA TTOJIHOCTHIO, HO B HEH He Oosiee oMHON HEerpyOoil OMMOKA U OTHOTO
HEIoYeTa; WK He 0oliee TpeX HET0UCTOB;

MIPaBIIIBHO OPOPMITEHBI PE3YIIbTATHI ONBITOB B TETPAIH;

B KOHIIE Ka)KIIOH JTaOOopaTOPHOM pabOTHI 3aIMCaH BBHIBOI 11O HTOI'aM BBITOJTHEHHON PabOTHI
(BBIBOZ (hopMymupyeTcst ucxos u3 1enu padboTsl) (JTabopaTopHas paboTta 6e3 BEIBOIa

HE OIICHUBAETCSI BBIIIIE «4))

«3» pabota BBINOIHEHA HE MOJIHOCTHIO, HO 00BEM BBIIIOHEHHOI YaCTH TAKOB, YTO MOXKHO
CIleNaTh BBIBOIBI, MJIM €CJIM B XOZI€ IPOBECHNUS OIbITa ¥ U3MEPEHUH OBbIIIN JOMYIIEHBI CIENYIOIIe
OILIMOKH: OMBIT IPOBOJUJIICS B HEPALIMOHAJIBHBIX YCIOBHSX, YTO IIPUBENO K MOMYIEHHUIO PE3yIbTaTOB C
Oonbieil morpemHoctrio, MJIM B ordyere OblIM JOMyIIEHBI B OOLIEH CIIOKHOCTH HE Ooee IBYyX OLINOOK
(B 3amucsaX eIUHML, U3MEPEHUSX, B BBIYMCICHUSX, IpauKax, TabauLax, cxeMax, aHaJu3e MOrpelHOCTel
U T. A.) HE IPUHLUUINAIBGHOIO sl JAaHHOW paboThl XapakTepa, He MOBJIUSIBIIMX Ha PE3yJIbTaT
BeImoiHeHus, VJIM He BBITTOTHEH COBCEM WIIH BBITIOJHEH HEBEpHO aHanu3 norpemHocreii, MJIW pabora
BBINOJIHEHA HE MOJHOCTHIO, OAHAKO 00BbEM BBIITOJTHEHHON YaCTH TaKOB, YTO MO3BOJISIET OTYYUTh
MPaBUJIbHBIE PE3yJIbTAThl U BBIBOJBI II0 OCHOBHBIM, IPUHLMIIMAIEHO BaKHBIM 3a/1a4aM paOoThI

«2» pa60Ta BBINOJIHEHA HE MOJTHOCTBIO U 00BEM BEIIIOIHEHHOH YacTH pa6OTLI HEC ITIO3BOJIACT
CACIAaTh MMPAaBUJIbHBIC BHIBOAKIL, N OIBITBI, U3BMEPCHU, BBIYUCIICHU, Ha6J'IIO,Z[€HI/I$I IpOU3BOANINCH
HCIIPABUJIBHO, NI B Xoae pa6OTBI U B OTUCTC 06Hapy>KI/IJ'II/ICI> B COBOKYITHOCTH BCC HEAOCTATKU,



OTMCUYCHHBIC B Tp€6OBaHI/I${X K OIICHKEC «3 », B T€X ClIydasaXx, Korjaa o6yqa}01unﬁc;1 Imokasalji OpHFHHaHI;HI:Iﬁ
U Hanboaee paHHOHaHLHLIﬁ IoaxXo4 K BBIITOJTHCHUIO pa6OTLI " B Ipouecce pa6OTLI, HO He U30eXxal Tex
HIIHN UHBIX HEAOCTATKOB, OIICHKA 34 BBIIIOJITHCHUEC pa6OTLI 10 YCMOTPCHUIO YUUTCIIA MOKCET OBITH
MOBBINICHA MTO CPABHCHUIO C YKAa3aHHBIMU BBIIIIC HOPpMaMH1

[pu olieHKe MpoekTa BO BHUMaHUE IPHHUMAIOTCS CIIEIYIOIIUE KPUTEPUN

Kputepun onieHKH MpoekTHOH paboThI

Otmerka Kpurepun

«5» NPaBUIIBHO TIOHSTHI 11€JTb, 33/1a41 BBIITOJTHEHUS [IPOEKTa;
COOJTI0/ICHA TEXHOJIOTHSI MCTIOHEHHS TTPOEKTa, BBIIEPKaHBI COOTBETCTBYIOIINE ITAIIBL;
MPOeKT 0hOpMIIEH B COOTBETCTBUH C TPEOOBaHUSIMU;
MIPOSIBJICHBI TBOPYECTBO, MHUAIINATHBA;

HpeII'BSIBJIeHHBIfI MMPOAYKT ACATCIbHOCTH OTINYACTCA BBICOKUM Ka4C€CTBOM HMCIIOJHCHUAA,
COOTBETCTBYET 3asIBJICHHON TeMe

«4» MPaBUJIBHO IMOHATHI LEJIb, 3aa4YX BBIITIOJHCHUA ITPOCKTA,

CO6J'IIO}ICHBI TEXHOJIOI'MA UCITOJIHEHUSA ITPOCKTA, 3Tallbl, HO AOIMYHICHBI HE3HAYUTCIIHLHBIC OIINOKH
HETOYHOCTH B OOPMIICHUH;

MPOSIBJICHO TBOPYECTBO;

MIPEIBIBICHHBIN MTPOAYKT AEATETHHOCTH OTIMYAETCS] BBICOKUM Ka4€CTBOM HCITOJTHEHWS,
COOTBETCTBYET 3asIBJICHHON TeMe

«3» HpaBI/IJ'IBHO IIOHATEI LI€JIb, 3aJa4X BBIIIOJIHEHUS ITPOCKTA,

COOJTI0/ICHA TEXHOJIOTHS BBIIOTHEHU S TPOCKTA, HO UMEFOTCSl 1—2 ONIMOKY B ATarnax Wii B
oopmieHNH;

CaMOCTOATEIIbHOCTD ITPOSABJICHA HA HEAOCTATOYHOM YPOBHE

«2» IIPOCKT HE BBIINIOJIHEH HUJIU HE 3aBEPIICH



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMH C OOLECTBEHHBIMU, TEXHUYECKUMHU U APYTUMU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAY4IHOU KapTHHBI MUpa. CucTeMa OMOJIOTHIECKUX HAYK.

MeTo1bl T03HAHUS KUBOH MPHUPOAbI (HAOIIOEHHE, IKCIIEPUMEHT, ONUCAaHUE, U3MEPEHUE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00pabOTKa JaHHBIX).

JdemoncTpaumnu:

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

Tabmuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD.

JlabopaTopHble U NPAKTHYECKHE PAdOThI:

[IpakTnueckas padora Ne 1. «lcrnonp3oBaHuE pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMET u3ydeHus Ouonoruu. OTIHune >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CpoiicTBa OwocucTeM ¥ HX pa3HOOOpa3ue. YpPOBHH OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJISIMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdemoHncTpauuu:

Tabmuupl u cxeMbl: «OCHOBHBIE TPHU3HAKH KU3HW», «YPOBHH OpraHU3ANHN >KUBOM
MIPUPOIBI».

O6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMHYeCKHUil COCTAB U CTPOECHUE KJIETKH.

XUMHYECKUH  COCTaB  KIETKM.  XUMHUYECKHME  3JIEMEHTBhl:  MaKpOJJIEMEHTHI,
MHKpPO3J€MEHThI. Boia 1 MuHepabHbIE BEILIECTBA.

@yHKIMK BOJbI M MHUHEpAJIbHBIX BelIECTB B KieTke. [logaepixaHne OCMOTHYECKOTO
OanaHca.

benku. CocraB u crpoenue 0ekoB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnumeie
U 3aMEHHMbIE aMHHOKHUCIOTHL. AMUHOKHUCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIepBHYHAs, BTOpWUYHAs, TPETHYHAs W 4YETBEPTUYHAs CTPYKTypa). XHUMHYECKUE
cBoiicTBa OenkoB. buosnorudeckue GyHKIMU OEIKOB.

@®epMeHThl — Ouonoruyeckue karanu3aTopel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Burtamunbel. Otinuus  ¢GepMEHTOB  OT
HEOPraHMYECKHX KaTaln3aToOpOB.

VYraeBoJibl: MOHOCaXapuIsl (TIII0K03a, pubo3a U 1e30Kcupud03a), aucaxapubl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJHKOTeH, IeIoio3a). buomorndyeckue GyHKIUU
YIJIEBOJIOB.

Junuapl:  TpUrauuepuasl, ¢ochonunuasl, crepouabl. ['mapodmisHO-THAPO(YOOHBIE
cBoiicTBa. buonornyeckue ¢ynkuun nunuaoB. CpaBHEHUE YIIIEBOJOB, OETKOB U JTUMHUAOB Kak
HCTOYHUKOB PHEPIUH.



Hyxneunossie kucnotsl: JIHK n PHK. Hykieotuasl — MOHOMEpPBI HYKJIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynknuu JIHK. Crpoenne u ¢ynxumm PHK. Bugsr PHK. AT®: crpoenune u
byHKIMH.

[uronorus — Hayka o kiuerke. Kileroynas teopus — npumep B3aMMOJEHCTBUS UACU U
(axTOB B HAYYHOM TMO3HAHUH. METOIbI U3YYCHHS KIIETKH.

Knetka kak nenocrHas >xuBas cucrema. OOLIue Npu3Hakyu KIETOK: 3aMKHYTasi Hapy»Has
MemOpana, mosekynbl JJHK kak reneTrnueckuii armapar, cucTeMa CHHTe3a Oeka.

Tunel KIeTOK: JyKapuoTHYecKass U Hpokapuotuueckas. (OCOOEHHOCTH CTPOEHUs
npokapuoTHdeckoi kietku. Kinetounas crenka 6akrepuii. CTpoeHHE SYKapUOTUUYECKON KIIETKH.
OCHOBHBIE OTINYHNS PACTUTENBHOM, )KUBOTHOW U TPUOHOM KIIETKH.

[loBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, IIMKOKAJIHUKC, UX (YHKIIHH.
[Inazmatuueckass memOpana, €€ cBoiictBa W (QyHkuuu. [luTomnazmMa u e€ opraHoUIbI.
OnnomeMOpannblie opranouas! kietku: JIIC, anmapar ['onbaxku, mu3zocomsl. [loayaBTOHOMHBIE
OpraHoujipl KJIETKH: MHUTOXOHAPHUH, IacTUibl. llpomcxoxaeHne MHUTOXOHIAPUN M IIACTH.
Bunel nnactua. HememOpanHble opraHon/Ibl KJIETKU: PUOOCOMBI, KIIETOUHBIM LIEHTp, IEHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIUU OpraHOUA0B KIIETKU. BKitoueHus.

SAnpo — perynstopHslil neHTp kinetku. CTpoeHue sapa: sijaepHas 000J0uKa, KapuoIuia3ma,
XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BEIIECTB B KIIETKE.

JdemoHncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, [Ix. Yorcon, @.
Kpuxk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHYECKHX OJIEMEHTOB B HEXHUBOM  MIPUPOJIE»,
«PacrpeneneHne XUMUYECKUX IEMEHTOB B KUBOU ITPUPOAC».

Tabmuuel u cxemsl: «llepuoanyeckas Tabiuna XUMHUYECKHUX 3JI€MEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «buocunTes Oenkay, «CtpoeHue MoJiekyisl Oenka», «CTpoeHne pepmeHTay,
«Hyxnennossie kucinotbl. [JHK», «Ctpoenue momnekynbl AT®y», «CTpoeHue 3yKapuoTHYECKOM
KieTkn», «CTpoeHHE XUBOTHOM KIETKW», «CTpoeHHe pacTUTeNbHON KieTkn», «CTpoeHue
IIPOKapPUOTUYECKOH KIETKW», «CTpOCHHE Apa KIETKN», «YTIIEBOIABD, «JIHImuIbD.

OO6opynoBaHue: CBETOBOW MMKPOCKOI, OOOpYHOBaHHE A HPOBEAEHUS HAOIIOAEHUM,
U3MEPEHUH, 3KCIIEPUMEHTOB, MHUKPOIIpENnapaThl PacTUTEIbHbBIX, KUBOTHBIX M OaKTepHaIbHbBIX
KIIETOK.

JlaGopaTopHble M IpaKTU4YecKue padoThbi:

JlaGopatopHass pabota Ne 1. «M3ydyeHue KaTaJIUTUYECKON aKTUBHOCTH (PepMEHTOB (Ha
IIpUMepe aMUJIa3bl UM KaTanasbl)».

JlaGopatopHass pabota No 2. «M3ydyeHue CTPOEHHUS KIETOK PACTEHUH, *XUBOTHBIX HU
OakTepuii o]l MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OIMUCAHUE.

Tema 4. 7Ku3HeaeATeJbHOCTD KICTKH.

OOmeH BemiecTB, WM MeTa0ONM3M. ACCUMWISANMS (MJIaCTHUECKUH OOMEH) U
TUCCUMIIIALIUSA (SHEpreTUYeCKHii 00MeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Posb
3aKOHOB COXPaHEHMsI BELIECTB U SHEPTUH B IOHUMAHUU MeTa0oIM3Ma.

Tunbr oOMeHa BeriecTB: aBTOTpO(HBIA U rereporpodHslii. Pons depMenToB B 0OMeHe
BEIIECTB U NPEBPALLEHNUHN SJHEPTUN B KIIETKE.

®otocunTe3. CBeroBas u TemHOBass (a3bl ¢orocuHTe3a. Peaknuu ¢orocuHTE3A.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A IS *KU3HU Ha 3emiie. BausHue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PAaCTCHUH.



XemocuHTe3. XEMOCHHTE3UPYIOIMe OaKTepuu. 3HAYEHHWE XEMOCHHTE3a MJIsl KU3HU Ha
3emuie.

Ouepreruyecknii oOMeH B  KJeTkKe. PaciieruieHue  BEIIeCTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE PHEPTUU B KJIETKE. DTalbl dHEpreTuueckoro ooMena. ['nmukonus. bpoxenue u
ero Buabl. KucimoposHoe oxucieHue, WM KJIE€TO4YHOE  JpIxaHue. OKUCIUTEIbHOE
dbochopunmupoBanue. DPPEKTUBHOCTD IHEPIETHIECCKOTO 0OOMEHa.

Peakium wmarpuuHoro cuHTe3a. leHermueckas wuHpopmamms u JHK. Peammzanus
reHeTUYeCKON MHpopMaluu B KieTke. ['eHeTuueckuil koJ U €ro CBOMCTBA. TpaHCKpUNLIUS —
matpuunblii cunte3 PHK. Tpancnauus — 6uocunres 6enka. Jransl TpaHcasiuuu. Koauposanue
aMHHOKHUCIIOT. Pontk pubocom B OuocuHTe3e Oernka.

Heknerounsie ¢opmbl ku3HM — BuUpychl. HMcropust oTkpeitusi BupycoB (. U.
NBanoBckuii). OcoOEHHOCTH CTPOEHHUS U JKU3HEHHOTO LIMKIIa BUpYycoB. bakTepruodaru. bonesnun
pacTeHMi, )KUBOTHBIX U Y€JOBEKa, BbI3bIBAEMbIE BUpycaMu. Bupyc uMMyHoepuIMTa YyenoBeka

(BUY) - Bozoymutenr CIIMJla. OOpaTHasi TpaHCKpUIIIKS, peBepTaza U HMHTErpasa.
[TpodunakTrka pacnpoCTpaHEHHs BUPYCHBIX 3a00JI€BaHUM.
JdemoncTpaumnu:

[Toptpetsr: H. K. Konbros, JI. Y. UBanosckui, K. A. Tumupsses.

Tabmuupt w  cxembl: «Tunel  muranwmsy, «Metabomusm»,  «MUTOXOHIPHS,
«QHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JJHK», «Ctpoenue u
¢byHKIMOHUpOBaHWe reHa», «CuHTe3 Oenka», «l'eHernueckuit  kom», «Bupycobi»,
«baktepuodarn», «Ctpoenune u ku3HeHHBIM 1wk Bupyca CIIHWa, Oaxrepuodaray,
«Pemmukarus JTHK».

Ob6opynoBanue: moaenu-ammukanuu «Yasoenue [IHK u tpanckpunmms», «buocunres
oenkay, «CTpoeHHE KIETKW», Moaelb cTpykTypsl JJHK.

Tema 5. PazmHokeHNe M HHAUBUYAJbHOE Pa3BUTHE OPraHU3MOB.

Kierounsrii muKm, WM >KU3HEHHBIM MK Kietku. MHATepdasza m muto3. Ilpomecchr,
npoTekawmue B uHTepdasze. Permkanus — peakuus marpuuHoro cuHTe3a JHK. Crtpoenwme
XpoMocoM. XPOMOCOMHBIH Ha0Op — KapHOTHUIL. JMIUIOMAHBIA M TaIUIOUIAHBIA XPOMOCOMHBIC
Habopel. Xpomatusl. LluTonoruueckue OCHOBBI Pa3MHOXKEHUS U MHAWBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramum mwurtosa. Ilpouecchl, mpoucxonsdiiye Ha pasHbIX
CTaAMSIX MUTO3a. BHOIOrM4ecKkuii CMbICII MUTO3A.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBI  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrojioe ¥ mojoBoe. Buasl  Oecrmolioro
Pa3MHOXKEHHUS: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHUeE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHU3MOB, €0 3HAYEHUE s
CEJICKIUU.

[TonoBoe pazMHOXKEHHE, €r0 OTINYHUS OT OECIOJIOrO.

Meito3. Cragun Mmeno3sa. IIponeccsl, mpoucxoadmue Ha cragusax Menosa. Ilosenenune
xpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii cMbIci U 3Ha4€HHE Meio3a.

I'amerorenes — mporiecc 00pa3oBaHUs MOJOBBIX KIETOK y KUBOTHBIX. [10JI0OBBIE Kene3bl:
CEMEHHHUKU M sSu4HUKH. OOpa3oBaHHE U Pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CIepMaTo30uj,
SiIIeKIIeTKa) — crhepMatoreHe3 W oBoreHe3. (OcoOeHHOCTH CTpPOeHUs SHUIEKIETOK W
cnepMaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Oranbel 3MOPHOHATIBHOTO Pa3BUTHUS Yy MO3BOHOYHBIX JKHBOTHBIX: JIPOOJIEHWE, TacTPYIISIus,



opranorenes. IloctamOpruonansHOe pa3BuTHE. THIBI MOCTAIMOPHOHAIBFHOTO Pa3BUTHS: MPSAMOE,
HenpsMoe (IMYMHOYHOE). BrmsiHue cpeasl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CIOCOOHBIE
BBI3bIBAaTh BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 IBETKOBOI'O PAaCTEHUS: CTPOEHUE CEMEHH, CTaJuM
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuuer u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIJIOJOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE€ pa3MHOXKEHHE pacTeHUN», «JleleHne KIIETKU
Oaktepuit», «CTpoeHHE TOJOBBIX KIETOK», «CTpOCHHE XPOMOCOMBI», «KIIETOUHBIN ITHKID»,
«Perumkanua JTHK», «Muto3z», «Meios», «IIpsmoe u HenpsaMoe pazButue», «l'amerorenes y
MJIEKOTIUTAIOIINX U YesloBeKa», «OCHOBHBIE CTaJUN OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, Mukpomnpenaparsl «CriepMaTo30upl MIEKOMUTAIOIIETOY,
«lifuexnerka miekonurawoomero», «KapuoknHes B KiIeTKax Kopelika JIyKa», MarHWTHas
MoJenb-anmukanus «Jlenenne kietkny», moaens JJHK, moaens metadaznoil XpoMOCOMBI.

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

JlabopaTtopnast padota Ne 3. «HaOmroneHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpernapaTaxy.

Jlabopatopnast pabora Ne 4. «/3yueHue CTpOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpenaparax».

Tema 6. HaciieACTBEHHOCTh M H3MEHYMBOCTh OPraHMU3MOB.

[Ipenmer wu 3amaum reHeTuku. Hcropus pas3BuTHs TeHETHMKH. PoJjib LUTOIOTHMM U
SMOpHOJIOTUH B CTAHOBJICHUH T€HETHKHU. BKita poccuiickux u 3apy0eXHBIX YUEHBIX B pa3BUTHE
reHeTUKH. MeToapl TeHETUKH (TUOPUIOJIOTUYECKHM, LHUTOT€HEeTUYECKUH, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnueckasi CMUMBOJIMKA, HUCTIOIb3yeMasi B
CXeMaXx CKpEeIIUBaHUM.

3aKOHOMEPHOCTH  HACJIEIOBaHWS  MNPU3HAKOB, yCTaHOBJEHHble [.  Mengenem.
MonorubpuaHoe ckpemuBanie. 3akoH eIuHO00pa3usi THOPHUIOB MepBoro nokoJieHus. [Ipasuio
JOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. [‘mnoresa uncrotel ramer. [lonmHoe u
HEIOJHOE JOMUHUPOBAHUE.

JuruOpugHoe  cKpemuBaHHe. 3aKOH  HE3aBUCUMOTO  HACIEAOBAaHUS  IPU3HAKOB.
[{uToreneTnueckre OCHOBBI IUTHOPHUIHOTO CKpEIIMBAaHMS. AHaIH3UPYIOUIee CKpellUBaHUE.
Hcnonp30Banne aHAIM3UPYIOLIETO CKPEIIUBAHUS JUIsl ONIPEACTICHHS T€HOTUIIA OCOOH.

CuerienHoe HacnefoBaHue mpusHakoB. PabGora T. Moprana mno cuemieHHOMY
Hacje10BaHUI0 reHoB. HapyllieHue cleruieHrsi TeHOB B pe3y/ibTaTe KPOCCHHIOBEpA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetuka nosia. XpoMOCOMHOE OIpEAENIeHHE 10Jia. AYTOCOMBI U IMOJOBBIE XPOMOCOMBI.
l'omoramerHele M rereporamMeTHble OpraHu3Mbl. HaciienoBaHue Npu3HAKOB, CLEIJIEHHBIX C
MIOJIOM.

N3meHunBoCTh. Buabl N3MEHYMBOCTH: HEHACIIEICTBEHHAs U HaclleACTBEHHas. Poib cpenpl
B HEHACJIEJICTBEHHOM HW3MEHYMBOCTHU. XapaKTepUCTUKAa MOJIU(PHUKAIMOHHON H3MEHYMBOCTH.
Bapuanuonsslil psn v BapuanuoHHas kpusas. Hopma peakuuu npusHaka. KommuecTBeHHbIE 1
KayeCTBEHHbIE MIPU3HAKU U X HOpMa peakiuu. CBoicTBa MOIU(PHUKAIIMOHHON N3MEHUYMBOCTH.

HacnenctBeHHast, MM TeHOTUIIMYECKAs, U3MEHUYUBOCTh. KOMOMHATUBHAS U3MEHUUBOCTb.
Meiio3 © T1OJIOBOM TpollecC — OCHOBA KOMOMHATHMBHOW W3MEHUMBOCTH. MyTalmoHHas
n3MeHYuBOCTh. Krnaccudukainuss Mmyranuii: reHHbIE, XpOMOCOMHbIE, I'eHOMHble. YacTtoTra u



MPUYMHBI MyTarii. MyTtareHHbsie (akTopbl. 3aKOH TOMOJIOTHYECKHX PSIIOB B HACIIEJACTBCHHON
n3MenunBocty H. Y. BaBuiiosa.

BuesinepHas HacneCTBEHHOCTb U U3MEHUYUBOCTb.

I'enetuka uenoBeka. Kapuotum denoBeka. OCHOBHBIE METOJbl TEHETHKH 4YEJIOBEKa:
TCHCAJIOTUYCCKUH, OJIM3HCIOBBIM, IMTOTCHETUYCCKUH, OHOXMMHYECKUN, MOJCKYJISPHO-
reHernyeckuil. COBpEMEHHOE OIpENeICHUEe TIEHOTUIIA: IOJHOI€HOMHOE CEKBEHHPOBAHMUE,
TCHOTUITUPOBaHKE, B TOM umncie ¢ momorisio [IIP-ananmm3a. HacnencrBenusie 3a0o0JieBaHHs
4yelloBEeKa: TIeHHble 0oJie3HM, OOJIE3HH C HACIEACTBEHHON  MpPEIpacrionoKEHHOCTHIO,
XpoMOcoMHBIE Oosie3HH. CoMaruueckue U TeHepaTuBHbIE MyTanud. CTBOJIOBBIE KIIETKH.
[Ipunnumner 310poBoro odpasa KM3HU, JUATHOCTUKH, MTPO(PHIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3Hel. MeaMKO-TeHETUUECKOe KOHCYJIbTUPOBAHUE. 3HAUEHHE MEAMIIMHCKONW TE€HETHKU B
MPEAOTBPAIICHUN U JICYCHUH T€HETUYECKUX 3a00JIeBaHUM YeJIOBEKa.

JdemoHncTpaumnu:

[optpersl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuupl 1 cxeMbl: «KMOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKAas OCHOBaY,
«3aKOH pacHIeIIeHUss M €ro IMTOTeHEeTHYecKass OCHOBa», «3aKOH YHCTOThI TaMeTy,
«lurubpunnoe ckpemuBanue», «lluTomornyeckue OCHOBBI JUTHOPHUIHOTO CKPEITUBAHUS,
«Meiios», «B3aumMoaeicTBre auieNbHbIX T€HOBY, « eHeTnyeckne KapThl paCTeHUM, KUBOTHBIX
U 4esoBeka», «['eHeTuka mojay, «3aKOHOMEPHOCTH HACJENIOBaHHUS, CLEIJIEHHOTO C MOJIOMY,
«KapuoTunsl dYemoBeka W JKUBOTHBIX», «Bumbl w3MeHunBocTHY, «MoaudukaruoHHas
M3MEHUYMBOCTHY, «HacnenoBanue pesyc-gaktopay, «l'eHeTHka rpymnmn KpoBu», «MyTannoHHas
U3MEHYUBOCTBY.

O6opynoBanue: Mojaenu-anmiiukauuu «MoHoruOpugHoe ckpemuBanue», «HemnomaHoe
IoMHUHUpOBaHHe», «urulOpunnoe ckpemmBanue», «llepexpéct Xpomocom», MHUKPOCKON U
MHUKporpenapat «JIpo3odunay (Hopma, myranuu GOpMbl KPBIJILEB U OKPACKH Teja), repoapuit
«I"opox MoceBHOW».

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Jlaboparopnas pabota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIMBAaHUS Y IPO30(UIIBl HA TOTOBBIX MUKpOIpEnapaTaxy.

JlaGopaTtopnas pabota Ne 6. «3yduenre MoaupUKaIMOHHON M3MEHUYHNBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO PsJa U BapUALMOHHON KPUBOI».

JlaboparopHas pabora Ne 7. «AnHanu3z wmyrtamuil y Jpo30Quibl Ha TOTOBBIX
MHUKpOIIpenaparax.

[IpakTuueckas pabota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTUH.

Cenekuus Kak HayKa U mpolecc. 3apoKICHHE CElNeKUUU U noMectukanus. Yuenue H. U.
BaBuiioBa 0 ImeHTpax NPOUCXOXKIEHUS U MHOrooOpasusi KyIbTYpHBIX pacTeHuil. LleHTpbl
MIPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHbBIE METOJBI CeNeKIMH. MaccoBblii U WHAMBUAYAIbHBIA OTOOPHI B CENEKIIMU
pactenuii u )UBOTHBIX. OIIEHKa dKcTephepa. bIN3KOpoACTBEHHOE CKpEllUBaHUe — MHOPHUIMHT.
Uucras nuHus. CkpeniyBaHue YUCTBIX JuHUN. ['erepo3uc, wuiam TUOpUgHAsS CuUIIA.
HeponctBennoe ckpemmuBanue — ayropuaur. OtganéHHas TuOpuauzanvs U e€ YCHEeXH.
HckyccTBeHHBIM MyTareHe3 W MOJy4YeHUE MOJUIUIOUJIOB. JIOCTHIKEHHS CEeNeKUUU PAaCTeHUM,
YKUBOTHBIX U MUKPOOPTaHU3MOB.



buorexHonorust kak oTpaciib IpPOU3BOACTBA. ['€HHas WHXKEHepus. OTalbl CO3/aHus
pexomOunantHo JIHK u Ttpancrennbix opranu3moB. Knerounas wumxenepus. Kierounsie
KyJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHul. KiloHMpoBaHME BBICOKOIPOYKTUBHBIX
CEeNTbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTUYECKHME M OdTHYecKue mpodmembl. I'MO —
F€HETUYECKU MOJIU(ULIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanmu:

[Toptpetsr: H. U. BaBuios, 1. B. Muuypum, I'. /. Kapneuenko, M. ®@. lBaHoB.

Tabmuuper u cxembl: kapta «LleHTpBI NPOUCXOXICHHUS W MHOT000pasusi KyJIbTYPHBIX
pactenuit», «Ilopoapl nomMalHuX KMBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTaanéHHas
rubpuam3anusy, «Paboter akamemumka M. @. HWeanoBay, «llomumiongusy, «OOBEKTHI
ouorexHonorun», «Kierounele KynbTyphl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE M NEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKM IJI0J0OB M KOPHEIUIOAOB JUKHUX (POPM M KYIbTYPHBIX COPTOB
pactenuit, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHUSI.

JlabopaTopHble U NpPaKTHYeCKUEe PadoThI:

Okckypeusi «OCHOBHBIE METOABI U JIOCTHXKEHUS CEJIeKIUU PAcTeHHUU M >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. OBoaoMOHHASI OMOJOTHA.

[Ipennochlnk BO3HUKHOBEHHUSI 3BOJIIOLMOHHOW TEOPUU. DBOJIIOIMOHHAS TEOpUsS U €€
MeCTO B OMoJIoTHH. BiusiHIE 3BOIIOIIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTHH M IPYTUX HAYK.

CBHAeTeabCTBA HSBOMIONMU. IlajleOHTONIOTHYECKHE: TOCIEA0BATEILHOCTE IOSBIICHHS
BHJIOB B MAJICOHTOJIOTHYECKOM JIETOTUCH, TiepexoiHbie ¢hopmbl. buoreorpadudeckue: cxoacTBo
U pasznuuue GayH U GpIop MaTepuKoB U OCTPOBOB.

OMOPHOJIOTHYECKHE: CXOACTBA M Pa3inyusi 3MOPHOHOB pPa3HBIX BHUIOB IO3BOHOYHBIX.
CpaBHHTEIIBHO-aHATOMUYECKHE: TOMOJIOTHUYHBIC, aHAJOTHYHBIC, PYJMMEHTApHBIE OpraHbl,
aTaBU3MBbL. MOJIEKYIIPHO-OMOXMMHUYECKUE: CXOJCTBO MEXaHU3MOB HACJICJACTBEHHOCTH U
OCHOBHBIX META0O0JIMYECKUX MyTEeH Y BCEX OPraHU3MOB.

OposorionHas Teopust Y. JlapBuna. IIpeanochliku BO3HUKHOBEHHS JIapBHHH3MA.
JIBuKymiue CHJIbl  SBOJMIONMHM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHUE MpH
OTPAaHHYEHHOCTU PECYpCOB, HEONpeNeNéHHAas H3MEHYHBOCTh, OOpb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Boonun (CTI) u €€ 0CHOBHBIC MMOJIOKCHHUS.

MuxkposBosrorus. [lomynsius kak equHuIa BUAa U 3BOJIOLUH.

JBuxkymue cuiibl (akTopbl) 3BOJIONUU BHUIOB B Ipupoje. MyTallmoHHBIN Mpolecc U
KOMOMHATHBHAas M3MEHUMBOCTh. [lomymsiiioHHble BONHBI W apedd renoB. Mzomsuus u
MUTPALIUSL.

EctectBennslit oTOop — HampaBisionuii ¢axtop sBoitonud. POpMBI €CTECTBEHHOTO
otOopa.

[Ipucnoco6aeHHOCTh OPraHU3MOB KakK pe3yabTaT 3Bodronuu. [Ipumeps! npucnocobneHuit
y opranusmoB. ApoMop(}03bl U UINOATANTAIINH.

Bun u BumooOpazoBanme. Kputepuu Buma. OcHOBHbIE (GOpPMBI BHUI000pa30BaAHUS:
reorpaduueckoe, SKOJIOTHIECKOE.



MakposBomtorus. @opMbl 3BOJIIOLUU: (pueTUYecKas, JAWBEPreHTHAs, KOHBEPreHTHas,
napaiensHas. HeoOpatumocTs 3BoIONNN.

[IpoucxoxaeHue  OT  HECHEUUAIM3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomas
cricnuajimu3anus. A,Z[aHTI/IBHaSI paguanus.
JdemoHncTpaumnu:

[optpersr: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromnep, A. H. CeBepiios.

Tabmuier w  cxembl: «Pa3BUTHE OpraHMdYecKoro Mupa Ha 3emiey, «3apoJIbIiu
MMO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DopMmbl OOphOBI 32 CYIIECTBOBAHUECY,
«EctectBeHHbi  0TOOP», «MHOrOOOpasue copToB pacTeHuit», «MHOrooOpasue Mopos
KUBOTHBIX», «[Tomymsiium, «MyTanuoHHas U3MEHYUBOCThHY, «Apomopdo3sbr»,
«Ummnoanantanun», «OO0mas nereHepamnusy, «JIBuxymme cuibl 3BorONUNY», «Kapra-cxema
Mapipyra nyremectsus Y. Jlapsuna», «bopnba 3a cymectBoBaHue», «lIpucrnoco0ieHHOCTh
opranu3MoBy, «I eorpaduueckoe BUA000pa3zoBaHue», « IKOJOTHUECKOE BHI000pa30BaHHUEY.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3MYHBIMHU THIIAMH OKPACKH, HA0Op IJI0I0B U
ceMsiH, KoJuteKius «[IpuMepsl 3alUTHBIX TPUCTIOCOOICHHUH Y KUBOTHBIX», MOJENh «OCHOBHBIE
HaIpaBJIEHUS YBOJIONUNY, 00BEMHA MOeNb «CTpOEHUE TOJIOBHOTO MO3Ta MTO3BOHOYHBIXY.

buoreorpaduueckas kapra wmupa, KoOUieKius «DOpMBI COXPAaHHOCTH HMCKOTAEMBIX
KUBOTHBIX W PACTCHHI», Monenb anmmkaiusa «llepekpéct xpoMocomy, BIaKHBIE MpenapaThl
«Pa3BuTtne Hacekomoro», «Pa3BuTue mATYIIKM», MHKpompernapaT «Jlpo3zoduna» (HOpMa,
MyTaIuu (OpPMBbI KPUTHEB U OKPACKH TENA).

JlaGopaTopHble M IPaKTHYeCKUE PadoThI:

JlabopaTtopnas pabota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(OJOTUUESCKOMY KPUTEPHIOY.

JlaGopatopuass pabota Ne 2. «OmnmcaHwe TPHUCIIOCOOJICHHOCTH OpraHm3mMa Hu eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU HA 3emuie.

JloHay4yHble IIpPEACTaBICHUS O 3apOXKIACHUHU *KU3HU. HayuHble runore3sl BOSHUKHOBEHMS
KU3HU Ha 3emsie: aOHOreHe3 M MaHCIepMus. XUMHUYecKas SBOJIONUS. AOHOTEHHBIH CUHTE3
OpPraHMYECKUX  BEUIECTB W3  HEOPraHUYECKUX. OKCIEPUMEHTAIBHOE  IOJATBEPKJCHUE
XUMUYECKOHN 3BoJitonii. HavanpHple dTambl Ononornyeckoi spostonuu. ['nmoresa PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BO3HHUKHOBEHHME MPOTOKIETKH. [IepBbie KJIETKH U UX
3BOOLUS. POPMUPOBAHUE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PazButne xu3Hum Ha 3emie no 3pam U nepuoaaMm. Karapxeil. Apxelckas u
npoTepo3oiickas 3pbl. [lameosolickas spa u e€¢ mepuoabl: KEMOPUHCKHM, OPIOBHKCKHM,
CUJIYPUHCKUM, IEBOHCKUI, KAMEHHOYTOJIbHBINA, TIEPMCKUM.

Me3zo3oiickas 3pa U €€ Mepuoibl: TPUACOBBIN, IOPCKUA, MEIOBOM.

KaitHo3o1ickas 3pa u e€ nepuopl: MajJeoreHOBbIM, HEOT€HOBBIM, AHTPOTIOT€HOBBI.

XapakTepucTuKa KiIuMaTa M IeOJIOTMYECKHX MpolieccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
PaCTUTENBFHOTO M KHBOTHOTO MHpa. Apomopdo3bl y pacTeHUid W KMBOTHBIX. [losiBreHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCcKOro MHUpa Kak OTpakeHUe 3BOIMIOUUU. OCHOBHBIE CUCTEMAaTHYECKUE
TPYIIBl OPraHU3MOB.

OBOJIIOIMSL  YeNOBEKa. AHTpPOIOJOTusl Kak Hayka. Pa3BuThe TpencTaBleHH O
MPOUCXOKACHUH YelloBeKa. MeTo1bl 3ydeHus: auTpornorene3a. CxoAcTBa U pa3inyus YeloBeKa
1 KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHHUE YETOBEKa.



JBwxyme cuisl  (pakTopbl) aHTpororeHe3a. HaciencTBeHHas HM3MEHYMBOCTh U
ecTecTBeHHbIN 0TO0p. OOIecTBeHHbII 00pa3 )KU3HU, U3TOTOBJICHHE OPYAUN TPYZa, MBIILICHHUE,
peub.

OcHOBHBIE CTagUM M BETBU HBOJIOLUU YEJIOBEKA: aBCTPAIONUTEKH, YEIOBEK YMEIbIH,
Yenosek mnpsmoxoadamuii, YenoBek HeaHaepTanbckuil, YenoBek pasyMmHbld. Haxonku
MCKOTIAeMBIX OCTATKOB, BpEeMsl CYIIECTBOBAaHHMS, 00JACTh PacHpOCTpaHEHUs,, 00bEM TOJOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIAHSL.

Uenoseueckue packl. OCHOBHBIE OOJIBIIME Pachl: €BPOINEOUIHAs (€Bpa3uiicKas), HErpo-
aBCTpajiou/iHas  (9PKBaTOpHallbHasl), MOHTOJIOMAHas  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCIIOCOOJICHHOCTH MPEJICTABUTENICH YEJOBEYECKUX pac K YCIOBHUSAM CYyIICCTBOBAHHS.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoncTpaumnu:

[Moptpetsr: @. Peau, JI. ITactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. JlapBus.

Tabmuupbl u cxemsl: «Bo3uukHoBeHHe COMHEYHOU cUCTEMBbI», «Pa3BUTHE OpraHMYecKoro
mupa», «PacturenbHas kietka», <«OKuBoTHas kieTtka», «[IpokapuoTnueckas KieTkay,
«CoBpeMeHHasi CUCTeMa OpPraHu4yeckoro Mupay», «CpaBHEHHE aHATOMUYECKHX YEpT CTPOCHUS
YeJloBEeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa IMaJCOHTOJIOTMYECKUX HaXO0JOK
MPEIKOB COBPEMEHHOIO 4YeNOBEKa», «JlpeBHeimue moam», «JIpeBHue moan», «llepBbie
COBPEMEHHBIE JIION», «YemoBeuecknue pacb».

Ob6opynoBanue: wmymspku — «lIpoucxoxknenne dYenoBeka» (OFOCTBI  aBCTPAJIONMTEKA,
MUTEKaHTPOIa, HeaHJepTalblia, KPOMaHbOHIIA), CJIENKA WIM U300pa)kKeHHs] KaMEHHBIX OpYIuil
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOTIEPHI, pyOmiia, ckpebiia), TEOXpOHOJIOTHYECKass TaOnuIla,
KoJuteKusi «@OpMbl COXPAHHOCTH UCKOTIAEMBbIX KUBOTHBIX U PaCTCHUII.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

[Ipaktueckas padota Ne 1. «M3ydeHne MCKOMaeMbIX OCTaTKOB PACTEHUN U YKHBOTHBIX B
KOJUTEKIIHSIX).

DKCKypcusi «BOJIOIUS OPraHUYEeCKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAay4YHBIA HIIN
KpaeBeIUECKHI MY3€ei).

Tema 3. Opranusmbl H OKpPY:Ka0IIas cpeaa.

DKoJjiorusi Kak Hayka. 3ajadyd M pasfelibl dKOJOTMH. MeTOoIbl 3KOJOTHYECKHX
UCCIIEeIOBAaHUIN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeIOBEKa.

Cpenpl  oOuTaHUST  OpPraHM3MOB:  BOJHAas,  Ha3eMHO-BO3IyIIHas,  MOYBEHHas,
BHYTPHUOPTraHU3MEHHASI.

Okonorudeckue ¢akropbl. Kiaccuduxamnus skonorunueckux (akTopoB: aOMOTHUYECKUE,
OMOTHYECKHE U aHTpoIoreHHbIe. JlelicTBre IK0JIOrnYeckiX (PaKTOPOB HA OPTaHU3MBI.

AbGuotuueckue  QGakTOphel:  CBET, TEMIIEpaTypa, BIAXKHOCTb.  DOTONEPUOIU3M.
[IpucnocobaeHunss Opranu3MoB K JeHcTBHIO abnoTHuecKkux pakTopoB. buonoruveckre puTMbl.

buotnueckne daktopbl. Buasl OMOTHYECKHMX  B3aUMOJCHCTBHI:  KOHKYPEHIIHS,
XHUIHUYECTBO, CUMOMO3 U ero ¢opmbl. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaxXJIeOHWYECTBO). AMEHCAINU3M, HEUTpanu3M. 3HaueHHe OHOTHUYECKUX
B3aUMO/ICHCTBUII 715 CYIIIECTBOBAHUS OPTaHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU monyasiuud. OCHOBHBIE MOKa3aTenu MOMYJSLUN:
YUCJIEHHOCTb, IUIOTHOCTh, POKAA€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpanus. JnHamuka
YUCJIEHHOCTH MOMYJIALMH U €€ Perysiusi.

JdemoHcTpauuu:

[Moptpetsr: A. I'ym6onpar, K. @. Pynbe, D. ['ekkensb.



Tabmuuer u cxemsl: kapra «IIpupoausie 30Hb1 3eMin», «Cpeapl 0OUTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomymsum», «3aKOHOMEPHOCTH pOCTa YHCICHHOCTH IOMYJISIHH
uHpy30pun-Typenbkny», «lIumessie nenmy.

JlaGopaTopHble U NPpaKTHYeCKHe PadOThI:

Jlaboparopuas padorta Ne 3. «Mopdonorudeckrne 0COOCHHOCTH PACTEHUI U3 Pa3HBIX MECT
OOUTaHUSD.

JIaGopatopHnas pabota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJICYCay.

[TpakTuaeckas padorta Ne 2. «[Toac4éT MIOTHOCTH MOMYJISIIHA PA3HBIX BUIOB PACTCHHII.

Tema 4. Coo01mecTBa U IK0JIOTHYeCKHE CHCTEMBI.

CoobmecTBo  opranuzmMoB —  OwomneHo3. CTpykrypbl  OHOLIEHO3a:  BHJOBa,
MIPOCTPaHCTBEHHAs, Tpoduueckas (numiesas). Bunpi-nomunanTsl. CBs31M B OMOLIEHO3E.

Okojnorudeckue cucreMbl (3kocuctemsl). I[lonstne 006 3kocucreMe UM OMOreOlEHO3E.
OyHKIIMOHATBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: TPOAYIEHTHI, KOHCYMEHTBI, pEIYIEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocuctembl. [lumeBbie memu u cetn. OCHOBHBIE TIOKa3aTeNd JKOCHUCTEMBI: OHoMacca,
MPOAYKIHS. DKOJOTHYECKHE NHPAaMUIbI: MPOAYKIIMH, YUCIEHHOCTH, Omomacchl. CBoiicTBa
HKOCHCTEM: YCTOHYMBOCTD, CAMOPET YIS, pa3BuTre. CyKieccusl.

[IpuponHble SKOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. OKOCHCTEMa XBOWHOTO WU
LIMPOKOJIUCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE YKOCHUCTEMBIL. ATPOIKOCHCTEMBI. YPOOIKOCHUCTEMBI. buonormueckoe u
XO03s5IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopazHoobOpaszue kak (HakTop yCTOWYMBOCTH 3KocucTeM. COXpaHEeHHE OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuanackoro o omochepe. I'panuripl, coctaB U cTpykrypa Ouochepsr.
Kupoe BemectBo u ero (ynkuun. OcobeHHOCTH OMOchepbl Kak TIO0aTbHON SKOCHCTEMBI.
Jlunamuueckoe paBHOBecHe U oOpaTHas CBsI3b B OHocdepe.

KpyroBopoTsl BemecTB W OHOTEOXMMHUYECKHE LMKIBI 3JIEMEHTOB (Yyriepoja, asoTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B bnochepe 3emiau. AHTponoTeHHbIEe H3MeHeHus B Ouocdepe. ['nobdanpHbIC
AKOJIOTHUYECKUE TPOOIIEMBI.

CocymiecTBoBanue IpUpoibl U yenoBedecTBa. CoxpaHeHne OMopa3HOoOpa3us Kak OCHOBA
ycroiunBoct 6nochepsl. OCHOBa pallMOHAIBHOIO YIPAaBICHUS MPUPOJHBIMU PECypcaMu U UX
ucnoJib30Banue. J{oCTkeHus: OMOJIOTHH U OXPaHa MPUPOIBI.

JdemMoHcTpanum:

[Hoptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuiet u cxemsl: «llumessie nenun», «bUoIEHO3: cocTaB U CTPyKTypay, «[Ipupoanbie
coobmectBa», «llenu mnutanus», «Ikonoruueckas nupamunaay, «buochepa u uenoBexy,
«JKocHucTeMa IIMPOKOJIUCTBEHHOTO Jeca», «OJKOocucTeMa XBOMHOro iseca», «buoleHos
BoJIoéMa», «ArpoleHo3», «lIpuMepHble aHTPONOreHHblE BO3ACHCTBUS Ha TMPUPOIY»,
«BaxkHeline MCTOYHMKM 3arps3HEHUs BO3/yXa M TPYHTOBBIX Boa», «llouBa — BakHeMIas
cocrasisonas ouocheps», «PakTopsl Aerpagannu nous», «IlapHukoBsiil 3pdexT», «PakTophl
pazmoaKTUBHOTO 3arpsi3HeHus O0nocdepsl», «O0mas cTpykTypa ouocheps», «Pacnpoctpanenue
KHU3HU B Onocdepe», «O30HOBBIN 3KkpaH OHochepsl», «KpyroBopoT yriepoga B Guocdepey,
«KpyroBopoT a3ora B IpHPOJIE.

Ob6opynoBanue: MO/IeJTb-aNTTIKAIHS «Tunuynbie OUOIIEHO3BI», repbapmii
«PacturenbHble  coolmiecTBa», Koiulekuuu — «buonenosy», «Bpeaurenn — BaKHEHIIHMX



CENIbCKOXO3SCTBEHHBIX ~ KYJABTYp», TepOapuM M KOJUIGKIMM pPACTCHHH M >KUBOTHBIX,
IIPUHAUIeKAIME K Pa3HBIM JKOJIOTMYECKUM I'pyIIIaM 0JHOro Bujaa, KpacHas knura Poccuiickon
®enepanyn, n300paKeHUS OXPaHIEMbIX BUI0OB PACTEHUH U dKUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[TPOTPAMMBI 110 BUOJIOTUN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBauBarTCs TpeOOBaHUS K pe3yiapTaTaM OCBOEHUS
00yJaromuMUCs MPOrpaMM CPEIHETO 00IIero 00pa3oBaHus: JIUYHOCTHBIM, METANIPEIMETHBIM U
IMPpCAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMYHOCTHBIX pE3yJAbTaTOB OCBOCHHUS Npeamera «bHOJIOrus» BBIIEIEHBI
CIIEAYIONINE COCTABIIAIONINEG: OCO3HAHWE OOYYAIONIUMHUCS  POCCHHCKON  TpakIaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH W CaMOOTPEICIICHUIO,
HaJIM4YMEe MOTHBAIIUU K 06y‘~I€HI/II-O 6I/IOJ'IOFI/II/I, IIGJ'ICHaHpaBJICHHOC pa?,BI/ITI/Ie BHy’[‘peHHI/Ix
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYalONIMXCS PYKOBOJICTBOBATHCS B
CBOGI\/’I ACATCIBbHOCTHU ICHHOCTHO-CMBICIIOBBIMHA YCTaHOBKaMI/I, HpI/IcyHII/IMI/I CUCTEME
OMOJIOTUYECKOTO 00pa30BaHMs, HaJWYHE OKOJIOTHYECKOTO TIPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH LICIIN U CTpOI/ITB KN3HCHHBIC ITJIAHBbI.

.HI/I‘-IHOCTHI)IG pesyanaTBI OCBOCHUA npeJ:(MeTa ((BI/IO.]'IOFI/I?I)) JOCTUTAKOTCA B C€OAHUHCTBEC
y‘-Ie6HOI\/II 158 BOCHHT&TCHBHOﬁ JCATCIIBHOCTH B COOTBETCTBUHU C Tpa,ZII/H_[I/IOHHI)IMI/I pOCCHfICKHMH
COI_[I/IOKy.]'II)TypHI)IMI/I, HCTOqueCKHMH nu )IYXOBHO-HpaBCTBeHHI)IMI/I IIECHHOCTAMU, HpI/IHHTI)IMI/I B
o0IecTBe TpaBWIaMH W HOPMaMH TOBEJEHUS M CHOCOOCTBYIOT IpoIleccaM CaMOIO3HAHUS,
CaMOBOCITUTAHUSA M CaMOPA3BUTHs, PA3BUTHUS BHYTPEHHEW MO3WIIMH JIMYHOCTH, MATPHOTHU3MA,
YBOXEHHUS K 3aKOHY M TPABOIOPSIKY, YEJTOBEKY TPyJda U CTApIIEMy IMMOKOJEHHUIO, B3aUMHOTO
YBOXEHHUS, OCPEKHOTO  OTHOMICHHWS K  KyJbTYPHOMY  HACIEIUI0 W TPATUIUAM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit Denepanuu, NpUpoJie U OKPYKaloIeH cpene.

JImyHOCTHBIE Pe3yJabTaThl OCBOCHHs Y4eOHOTro mpeameTa «buosiorusy M0JKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroUIUXCsi PyKOBOJACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3HUIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OPHUEHTAIMHA, TO3UTUBHBIX BHYTPEHHHUX
yOCKJICHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHHMCKOrOo  0OIIecTBa,
pacIIMpeHre >KM3HEHHOTO OIbITa M OIBITa JACATEIHPHOCTH B IPOIIECCE peaTu3allid OCHOBHBIX
HaIpaBJIeHUH BOCIIUTATEIBLHOU IEATEILHOCTH, B TOM YHUCJIC B YaCTH:

1) rpakIaHCKOro BOCIIUTAHMS:

chOpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIMH  OOydarllerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4YJICHA POCCUICKOTO 00IIECTBa;

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW AEATEILHOCTU MPU CO3/IaHUU Y4€OHBIX MPOEKTOB,
pelieHny y4eOHbIX U MTO03HABATENbHBIX 33/1a4, BHIIOJTHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIIMIO TO0 OTHOIICHHIO K SIBJICHHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE YYUTBIBATh B CBOUX JEUCTBUSX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HBIMH yOEXKICHUSMHU, KyIbTYPHBIMH [EHHOCTSAMH U COIUATBHBIM
MMOJIOKEHUEM,



TOTOBHOCTh K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YCOHBIX,
MO3HABATEJBHBIX M HCCIEAOBATEIbCKUX 3a/lad, YBAXUTEIBHOTO OTHOUIEHUS K MHEHUIO
OTIIIOHEHTOB MPH OOCYKICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CO/ICPIKAHMS,;

TOTOBHOCTb K T'YMaHUTapHON U BOJOHTEPCKOMN JIEATEIIbHOCTH;

2) NaTPpMOTHYECKOTO0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON IPAXKTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOM f3bIK U KyJIbTYpY, IPOILLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHONIIEHHME K MPUPOJHOMY HACJIECIWIO ¢ TaMSATHUKAM TPUPOJIbI,
noctuxkeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YUYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
OMOJIOTUH, IOHUMAHUSI 3HAYCHUST OMOJIOTUU B TIO3HAHUH 3aKOHOB MPUPOJIbI, B )KHU3HU YEJIIOBEKA U
COBPEMEHHOT0 00I11eCTBA;

uaeiHast yoexa€HHOCTh, TOTOBHOCTD K CIIY)KEHMIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIMIO M NMPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYACH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOJMTENSM, CO3JAHUI0 CEMbM HAa OCHOBE
OCO3HAHHOTO MPUHATUSA LIEHHOCTEW CEMENHOM XU3HHU B COOTBETCTBHM C TPAJAHULMIMHU HApPOJIOB
Poccnu;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOIO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHMMAaHHE SMOLIMOHAIIBHOIO BO3ACHCTBUS KUBOM IPUPOIBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHUs, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MMOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30macHoro o0pasa >KU3HU (310pOBOE MUTAHUE,
coOroieHre TUTHeHUYECKUX MPaBWII M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas ¢u3nyeckas aKTHBHOCTb), OEpEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHE [EHHOCTH TMpPaBWJI HWHAUBUAYAIBHOTO M KOJUICKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIMX 3I0POBbIO U JKU3HU JIFOJICH;

OCO3HAHHE TOCIEACTBHA M HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEONEHUS aIKOTOJI,
HapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYAY, OCO3HAHKE [IEHHOCTH MacTepCTBa, TPYJIOTIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W  CAMOCTOSITENIBHO  BBIMOJHATH  TaKyHo
NEeSTENbHOCTb;



MHTEpEC K Pa3iu4HbIM cdepaM NpoQecCHOHANBHON NesSTeNbHOCTH, YMEHHE COBEpLIATh
OCO3HAHHBIN BEIOOp Oymymiel mpodeccuu u peann30BbIBaTh COOCTBEHHBIC KHU3HESHHBIC TITAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HAa MPOTSHKEHUHM BCEi
KU3ZHU;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

9KOJIOTMYECKHU 11€1€cO000pa3HOe OTHOIIEHHUE K MPUPOJE KaK UCTOUHHUKY JKHU3HHU Ha 3eMile,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBIIICHUE YPOBHS JKOJOTMYECKOW KYIBTYpBI: MPHUOOpPETEHHE OIbITa IUIAHWPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX IOCJIEICTBUI /17151 OKpYKAIOLIEH cpeapl;

OCO3HAHHUE IJI00aJIbHOI0 XapakTepa dKOJIOTHYECKUX Ipo0ieM U IyTel UX peleHus;

CIOCOOHOCTh MCNOJIb30BaTh MPUOOpETaeMble NMPU U3y4YEeHUU OMOJIOTHH 3HAHUS U YMEHUS
IIpU pElIeHHH NpoOJIeM, CBSI3aHHBIX C PAllMOHAIBHBIM IMPUPOJOIOJIB30BAHUEM (COOIIIOIEeHUE
MpaBWJI MOBEJAEHUS B NPUPOJE, HANPABIEHHBIX HAa COXpaHEHHWE PAaBHOBECUS B JKOCHUCTEMaAX,
OXpaHy BUJOB, IKOCHCTEM, OUochepsl);

aKTUBHOE HENpUATHE JIEHCTBUM, NMPUHOCSIIMX BpeI OKpYXKarollell MpUpOAHON cpene,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIE SKOJIOTMUYECKUE MOCIEACTBUS MpPeIIpUHUMAEMBbIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HaJM4ue Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, AKOJIOTUYECKON KYIbTYpbI, OIbITA
NESITEeIbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATHCA HMH B
M03HABaTEIbHONW, KOMMYHUKATUBHOW M COLIMAIbHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPaKTUYECKON JESITETbHOCTH IKOJIOTUYECKOM HaIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NMO3HAHUSA:

cOpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKM M OOIIECTBEHHOM TMpaKTUKH, OCHOBAHHOIO Ha JHallore KYJbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE S3BIKOBOM M YATATEIBCKOU KYJIbTYpPbI KaK CPEICTBA B3aMMOICHCTBUS
MEXKy JIIOJIbMU U MIO3HAHUS MUPA;

MOHMMaHHe crenupuKku OUOJIOTUM KaK HAayKd, OCO3HaHUSA €€ poju B (OpMUPOBAHUU
PaIMOHAILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEeICTaBICHUsI 00 OKpYXKaIoLeM
MHpEe KaK O €IWHCTBE TMpUPOIbl, 4YelIOBeKa M OOIIecTBa, B MO3HAHUM IPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU JJIi COBPEMEHHOW IMBIIIM3AIMU: OOeCreueHus
HOBOTO YPOBHSI Pa3BUTHUS MEAUIIUHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUM, COCOOHBIX
peuarh pecypcHble MpoOieMbl Pa3BUTHSI YETIOBEUECTBA, MIOMCKA MyTel BBIXOJA U3 III00ATbHBIX
AKOJIOTHUECKUX MPoOsieM U o0ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, PAIIUOHATBHOMY
WCIOJIb30BAHUIO MIPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKMX 3HAHUU B IIEJISX TMOBBIIMICHUS 0O0IIen
KYJIBTYPbl, €CT€CTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATHHON
IrPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yueHUU OUOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJIOB IO3HAHMS, HCMOJb3YEMBIX B ECTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIIOJIb30BaTh TONMy4aeMmble 3HAHUS I aHajuu3a W OOBSCHEHHS SBICHUMN
OKpYXKAloIlEero MHpa M HPOMCXO/IUX B HEM HM3MEHEHUH, yMEHHE JenaTh O0OOCHOBaHHbIE
3aKJIIOUEHUS] Ha OCHOBE HAy4YHBIX (AaKTOB M HMEKOIIUXCS [aHHBIX C [ENbI0 TMOTYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIFHO HCMOJb30BaTh OWOJIOTUYECKUE 3HAHMS JUISL pelIeHHs
mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYAIUSX;



OCO3HAHME IICHHOCTU HAyYHOU NEATENbHOCTH, TOTOBHOCTH OCYIIECTBISATH NPOCKTHYIO U
HCCIIEA0BATENBCKYIO NEATEIBbHOCTh HHAUBUAYAIILHO U B I'PYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTb K HEIPEPhIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUA 10 OHOJIOTMM B COOTBETCTBHH C >KH3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHble pe3ylibTaThl OCBOEHUS ydeOHOro mpeamera «buosorus» BKIIOYAIOT:
3HaYUMBIC IS (OPMHPOBAHHWS MHPOBO33PCHHS  OOYYAIOIIMXCS  MEKIUCIUTUTHHAPHBIC
(MexTpenMeTHbIe) OOIeHayYHbIE TTOHSITHS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOU KapTUHBI MUpPa
U crerupuKy METOJIOB TIO3HAHUS, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHUS,
SIBJIICHUE, MPOLECC, CUCTEMa, Hay4yHbIM (haKT, MPUHIMI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIeJOBaHUE, HAOIIOJCHUE, U3MEPEHUE, SKCIIEPUMEHT M JPYTUX), YHHBEpCaIbHbIE
yueOHble JIeHcTBUS (TIO3HABaTEIbHbIE, KOMMYHUKATUBHbIE, PETYIATHUBHbIE), 00ECIIeUNBAIOLINE
dhopmupoBanre (PyHKIIMOHATLHONW TPAMOTHOCTH W COLMAIBHON KOMIIETCHITUH OOYJaroIInxcs,
CIOCOOHOCTh oOyuarouxcs HCII0JIb30BaTh OCBOEHHBIE MEXAUCHUIIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4yeOHbIE JEWCTBHUSI B I03HABATEIBHOW U
COIIMAIBHON MTPAKTHKE.

MertanpeaMmeTHble pe3yabTaThl OCBOEHHUS IMPOrPaMMBbI CpEeIHEro oOIiero oOpa3oBaHUA
JOJIKHBI OTPAXKATh:

OBiageHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (pOpMYNIHpOBaTh U aKTyalM3UpoOBaTh NpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINIICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, KiaccUpUKaIuu, OO0O0OIIEeHUs), PaCKpPhIBATh CMBICT OHOJIOTHYECKUX
MOHATHH (BBIAEATH UX XapaKTepHbIe MPU3HAKH, YCTAHABIUBATH CBS3U C APYTUMU MO HATHSIMH);

OTIPEeNIATh LIEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKEHHUS,
COOTHOCHUTH Pe3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IIETISIMU;

HCIO0JIb30BaTh OHOJOTHMYECKUE MOHATHS JUIsi OObsCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIbI;

CTPOUTH JIOTUYECKUE pACCyX ACHHsS (MHIYKTHBHBIC, JIEIyKTHBHBIC, IO AaHAJOTHUH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHATh CXEMHO-MOJIEJIbHBIE CPEJCTBA JJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMbIX OHOJOTHYECKHX OOBEKTaX, a TakKe MPOTUBOPEUUI Pa3HOro poja,
BBISIBIICHHBIX B Pa3NIUMYHBIX WH()OPMAIMOHHBIX HCTOUHUKAX;

paspabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIUXCS MaTepUaIbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBHI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IENSIM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJNHATH PAOOTy B YCJIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIeT0BAaTEIbCKHE AeiCTBHA:



BIIQJICTh HABBIKAMH Y4eOHO-HCCIEIOBATEIBCKOW M MPOSKTHOUW JCSITENbHOCTH, HAaBBIKAMH
paspernieHus mpodieM, CocoOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOUCKY METOJIOB
pEIICHUS MPAKTUIECKHX 33124, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3IMYHbIE BUIBI JIEATEIHHOCTH TIO IIOJYYEHHIO HOBOTO 3HAHHWS, €TI0
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCJE TPHU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHCH, KITFOUCBBIMU
MOHATHSIMHA M METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPA30BATCIIBHOUN IEATCIHEHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a7ady, BBIIBUTATH
TUTNOTE3y €€ peIICHHs, HaXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHHIA,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3WPOBATh TIOJYYCHHBIE B XOJC pENICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh II€JICHANIPABIICHHBIN IMOWCK IEPEHOCa CPEICTB W CIIOCOOOB ICWCTBUS B
poheCcCHOHANTBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHUS B  [I03HABATCIBHYID W  MPAKTHYCCKyH0 oOnacth
KU3HECATSILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC HJIEH, MpeIylaraTb OPUTHHAIBHBIC TOIXOIBI W PEUICHHS, CTaBUTh
poOJIEMBI M 3a]1a9H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(PoOpManuu (TEKCTe ydeOHOTO Mmocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTUIECKUX CIOBAPSX U CHPAaBOYHUKAX, KOMIIBIOTEPHBIX
0azax JHaHHBIX, B VIHTepHETE), aHAIM3UPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPEJCTaBICHUS, KPUTUIECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEIIPOTUBOPEYHBOCT;

(dbopMynHpoBaTh 3ampockl W NPUMEHATh pPa3IMYHbIE METOABI NPH IOWCKE W OTOOpe
ouosornyeckoit nHGopMaIuu, He0OX0IMMOH JIJIsl BHITIOJTHEHUST YYeOHBIX 3a/1a4;

nprOOpEeTaTh OMBIT HCIOJIB30BAaHUS WH()OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAJIbHYIO (OpPMY TPEACTABICHUS OHOJIOTHYCCKON
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHIIbI, PUCYHKH U IPYTOE);

WCIIOJb30BaTh HAy4YHBIN SI3bIK B KA4yeCTBE CpPEACTBAa MPU pPadoTe ¢ OHOJIOTMYECKON
uHpOpMaIMeH: TPUMEHITh XUMHUYECKHE, (PU3MYECKHEe M MaTEeMAaTUYCCKHE 3HAKH U CHUMBOJIBI,
dbopmynbl, abOpeBHATypy, HOMEHKJIATYPY, HCIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BIIAJIETh HAaBBIKAMU DACIIO3HABAHWUA U 3alIUTHl HMHPOpMAIMK, WH(DOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU 1€fCTBUSIMM :

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOre
WM TUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHUS OTHOCUTEILHO BBITIOJHEHHS Tpe/iaraeMod 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTH MO3UIUHN APYTUX YYACTHUKOB AUATIOTA VI JUCKYCCHH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLIEHHS, TMOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIM, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMHU CIIOCOOaMH OOIIEHUS W B3aMMOJCHCTBHS, MOHUMATh HAMEPEHUS
JPYrUX JIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPpEKTHOU (hopme
(bopMyITHpOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATEILHOCTh:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIbHONW pabOThl Ipu
pelieHny OMoJI0ru4Yeckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OpPraHM30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3y/IbTaTbl COBMECTHOM pabOTHI;

OIICHMBATh KaY€CTBO CBOETO BKJIaJa M Ka)JOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPATETHYECKOE IIOBEIECHUWE B PA3JM4YHBIX CHTYaLHsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1) camoopraHu3amnusi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIEM M HX pELICHUsS B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKaxX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IOPOBBIO M 3J0POBBIO
OKPYKAOILNX;

CaMOCTOSTEJIBHO OCYILLECTBIIATh MO3HABATENIbHYIO AEATENBHOCTb, BBISBIATH NMPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

paclIupATh paMKU y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTECHUM];

JiesIaTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO M MPOSIBICHHUIO IIUPOKOM 3pYUIIMN B Pa3HBIX 007acCTIX
3HaHUH, MOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LENISM;



BJIaJIETh HABBIKAMH TIO3HABATENILHON pedIeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JIEHCTBUN
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHM, HCIOIH30BATh MPUEMBI pedIIeKCUu
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHUS;

YMETb OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;

IIPUHUMATh MOTUBBI ¥ apTyMEHTBI IPYI'UX [IPY aHAJIU3€E PE3YyNbTATOB ACSITEIBHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLUIHOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUU JIPYrOro YEJIOBEKA.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ynpTaThl ocBoeHMs nporpaMmbl COO no Guosoruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmera «buosnorus» HaydHble 3HaHUSA, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOGHHMIO, HHTEpPIpETalUd U MpeoOpa3oBaHHUIO 3HAHUM, BUIbI
NEeSITENbHOCTH 0 TOJYYeHHIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHUN B Pa3IMUHBIX Y4EOHBIX
CUTyallUsiX, a TakXKe B pealbHbIX >KM3HEHHBIX CUTYyallUAX, CBS3aHHBIX ¢ Ouojorueil. B
MIporpaMMe MpeIMeTHbIE Pe3yIbTaThl IPEACTABIEHBI 10 ToaM 00ydeHHUs.

[IpenMeTrHbie pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» ¢ 10 knacce
JOJIKHBI OTPAXKATh:

C(OPMHUPOBAHHOCTb 3HAHMM O MECT€ U POJIM OMOJOIMH B CHUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHbBIX HAayK, B (JOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
Hay4HOT'O MHUPOBO33PEHHUS, O BKJIA/Ie POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Onosoruu, PyHKIMOHAIBHONW I'PaMOTHOCTH YEJIOBEKA ISl PELIEHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJAEp:KaHUE OMOJIOIMYECKMX TEPMHHOB M MOHATUI: KU3Hb, KJIETKA,
opraHusM, Merabonu3M (0OOMEH BEIIeCTB U  IPEBpallleHHe HHEpPruu), TIoMeocTa3s
(camoperynsuus), ypOBHEBas  OpraHu3alMs  JKUBBIX  CHUCTEM, CaMOBOCHPOM3BEICHUE
(penpoaykuus), HACIEACTBEHHOCTh, 3MEHUYMBOCTh, POCT U Pa3BUTHUE;

yMEHUE u3jiaraTb OHOJOIMYECKHE TEeOpuu (KJIETOYHas, XPOMOCOMHAasi, MYyTallMOHHas,
LEHTpaJbHAsl JIOTMAa MOJICKYISIpHOW Ouosorun), 3akoHbel (I'. Mennemns, T. Moprana, H. .
BaBuioBa) u yuenus (0 LieHTpax MHOrooOpas3usi U IPOMCXOXKACHUS KylIbTypHbIX pacTtenuil H. 1.
BaBuioBa), onpeaensTh rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIa/IeTh METOJIaMH HAy4yHOTO MO3HAHUS B OMOJIOTMU: HAOIIOAECHUE U ONMHUCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SBJIEHUM, OpraHM3alus U IpOBEJCHHE OHOJIOTMYECKOro
HKCIIEPUMEHTA, BBIJIBUKEHUE TUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEX]IY HCCIEAYeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJyYEHHBIX PE3YyJIbTAaTOB, HCIOJIb30BAHHBIX HAYYHBIX MOHATHH,
TEOPUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIBI HA OCHOBAHUU MOJIY4YECHHBIX PE3YJIbTATOB;

YMEHHE BBIIEISATH CYIIECTBEHHBIE NMPU3HAKU BHPYCOB, KJIETOK MPOKAPUOT M JYKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOEHHOCTH MPOLIECCOB: 0OMEHA BEILECTB U
IIPEBpAILlEHUs] PHEPTUU B KIIETKE, (POTOCHHTE3a, IJIACTUYECKOIO U JHEpreTHyeckoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHMS, Pa3MHOKEHHUS, UHAUBUAYAJIbHOTO DPAa3BUTHS
opraHusmMa (OHTOT€He3);

yYMEHUE MPUMEHATH MOJTy4YeHHbIE 3HAHUS I OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SIBIICHUM, JUISl IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C 1I€IIbI0 00eCTIeYeHUs
0€30MaCHOCTH CBOETO 3[0POBbS UM 3/0POBbSl OKPYKAIOIIMX JIIOJIEH, COONIIOJCHUS HOpPM



IPaMOTHOTO TOBEJCHHUSI B OKPYXKAaloIell NpUPOAHON cpene, MOHMMAaHUE HEOOXOIUMOCTH
WCTIOJIb30BAHUS JOCTIKCHUH COBPEMEHHOW OHOJOTMM M OMOTEXHOJIOTHH U parMOHaIbHOTO
IIPUPOIOII0JIL30BAHUS;

YMEHHME pEIIaTh 3JIEMEHTAapHbIE TI'E€HETMYECKHE 3aJaud Ha MOHO- U JUTHMOpHUIHOE
CKpEILMBAHUE, CLEIUIEHHOE HACJEeJI0BaHUE, COCTABIATh CXEMbl MOHOTHUOPUIHOTO CKPELIUBAHUS
JUIS TIpE/ICKa3aHusl Hacae0BaHUs IPU3HAKOB Yy OpPraHU3MOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIOIATh MpaBHia IPU
paboTe ¢ yaeOHBIM U Ja00opaTOpHBIM 000PYIOBAHUEM;

yMEHUE KPUTHUYECKH OIICHUBATh M HWHTEPIPETUPOBATh HH(POPMAIIUIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOUIYIO IICEBJOHAy4YHbIE 3HAHMSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM MH(OpMaIMU, HayYHO-TIOMYJISIPHbIE MaTepUasbl), STUHUECKHUE aCMEKThl COBPEMEHHBIX
HCCJICIOBAHNM B OUOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/aBaTb COOCTBEHHbIE IMCBbMEHHBIE U YCTHbIE COOOIIeHMs, 00001mas
OMOJIOTHYECKYI0O HMH(QOpPMAIUI0 U3 HECKOJBKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MOHATUIHBIN anmnapaTr OUOJIOTHH.

[IpenMeTrHbie pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTh 3HAHUI O MeCT€ M POJM OMOJIOTMHM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEeKa JJIsl pelIeHHs )KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBATh COAEpKaHHE OMOJOTUYECKUX TEPMUHOB U MOHATUN: BUJI, TIOMYJSIUS,
reHoOH I, SBOJIONMS, JBIKYIIHME CHIBl ((aKTOpbl) DBOJIOIHMH, MPHUCIIOCOOIEHHOCTh
OpraHM3MOB, BHJ000pa30BaHUE, OKOJOTHMYECKue (aKTOpbl, OSKOCHUCTEMa, MPOAYIEHTHI,
KOHCYMEHTBI, pEAYLIECHTHI, IIeMH MUTaHUs, SKOJOrMuecKas nmupamuia, ouoreomeHos, ouocdepa;

yMEHHME Wu3jaraTh Ouosoruueckue teopuu (BosounoHHass Tteopuss Y. JlapBuHa,
CUHTETUYECKasi TEOPHs SBOJIIOLIMHU), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliieBoro cxoactsa K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHH U myteil sBosronuu A. H. CeBepiioBa, ydeHUs: O
o6uoctepe B. 1. BepHaackoro), onpenensiTh rpaHULlbl X TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

YMEHHE BJIa/IeTh METOJaMH HAay4yHOTO IMO3HAHUS B OMOJIOTHU: HAONIOJEHUE U ONHCAHUE
KUBBIX CHUCTEM, IIPOLIECCOB U SIBJICHUN, OpraHu3alusi U MPOBEACHHUE OHUOJIOTHYECKOTO
SKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEITUYMHAMHU, OOBSICHEHHE TMOJNYyYEHHBIX PEe3Yy/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX IOHATHUH,
TEOPHUii U 3aKOHOB, YMEHHE JIENIaTh BHIBOJbI HA OCHOBAHUHU MOJyYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIACTATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OMOJIOTHYECKUX 0OBEKTOB: BUIOB,
MOMYJSIIUKM, TPOAYIIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOTEOIICHO30B M JKOCHCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOTO  OTOOpA,
BHUJI000pa30BaHUs, MPUCTIOCOOICHHOCTH OPraHU3MOB, JEHCTBUS HKOJIOTMUYECKUX (PAKTOPOB Ha
OpraHu3MBbl, IEPEHOCA BEIECTB U NMOTOKA SHEPIHU B HIKOCUCTEMAaX, aHTPOIIOTEHHbIX U3MEHEHUI
B DKOCHUCTEMax CBOEW MECTHOCTH, KPYrOBOpOTa BEIIECTB MW OHUOr€OXHMHUYECKHUX IUKIOB B
ouocdepe;

YMEHHUE MPUMEHATH MOJTy4YEHHbIE 3HAHUS I OOBSICHEHUS OMOJOTMYECKHX MPOLIECCOB U
SIBIICHUM, /I IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C 11€JIbI0 00eCcTIeYeHns
0€30MaCHOCTH CBOETO 3[0POBbS UM 3/0POBbSl OKPYKAIOIIMX JIIOJIEH, COONIIOJCHUS HOpPM
IPaMOTHOTO TOBEJIEHUsI B OKPY)KAIOLIEH NpPUPOAHON cpene, MOHMMaHHEe HEO0OXOIMMOCTH



WCTIOJIb30BAHUS JOCTHKEHUM COBPEMEHHOM Ouosiorun Ui paloHaIbHOIO
IIPUPOIOII0JIL30BAHUS;

YMEHME pellaTh 3JIEMEHTapHble OMOJOTMYECKHE 33Jayd, COCTaBIATh CXEMBbl IEpeHoca
BELLECTB U SHEPIUHU B IKOCHCTEMAX (LIENU MUTAHUSA);

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE U TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHia IpPU
paboTe ¢ yaeOHBIM 1 1a00PATOPHBIM 000PYIOBAHHEM;

yMEHUE KPUTHUYECKH OIICHMBAaTh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJICpKaHUsA, BKJIIOYAIONIYIO IICEBIAOHAYYHBIC 3HAHUS M3 PA3IMYHBIX HMCTOYHHKOB (CpeICTBa
MaccoBOM HMH(oOpManM{, HAyYHO-TIONMYJSIPHbIE MaTepuaibl), paccMaTpuUBaTh IJI00AJIbHBIE
HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE NIMCbMEHHBIE U YCTHbIE COOOIIEHHs, 00001mas
OMOJIOTHYECKYI0 HWH(POPMAIMI0O W3 HECKOJBKHX WCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATUIHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoiabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 .
HOTIOTI Kak Hayka 05 https://m.edsoo.ru/7f41c292
2 JKuBBIe cucTEMBI U NX OpraHA3aIus 1 bubmorexa [IOK
p 8 https://m.edsoo.ru/7f41c292
3 XUMHYECKHH COCTAaB M CTPOECHUE KIIETKU 8 1 bubmorera [IOK
P https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 JKusnenesaTeabHOCTE KIETKH 6 https://m.edsoo.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTE U UBMEHUYUBOCTD bu6mmoreka [JOK
6 8 15
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edso0.ru/7f41c292
8 PesepBHOE Bpems 1 bubmorexa HOK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
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11 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 1
BOFOIHOHHAS CHOTOTHA | https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpYXarorias cpejia 5 1 Bubnuorexa LIOK
P pyRatomas cped https://m.edsoo.ru/7f41cc74
bub OK
4 Coo01mecTBa ¥ 9KOJIOTHUECKHE CHCTEMBI 9 htI/tIszI:jI/(r)rT\.eeI:si.ru 7fa1ceT4
bu6mmoreka [IOK
5 P 2
S3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Buonorua: 10-i knacc: 6a308bii yposeHb: yuebHuK / B.B.MaceuHuk, A.A.KameHckuit, A.M. Py6L,08; nog,
pea. B.B.MaceyHunka. — 5-e usg.,.- M.: MNpocsewweHune, 2023.
Buonorua: 11-i knacc: 6a308bii yposeHb: yuebHuK / B.B.MaceuHuk, A.A.KameHckuit, A.M. Py6L,08; nog,

pea. B.B.MaceyHunka. — 5-e nsg.,.- M.: MNpocsewweHune, 2023.
METOJINYECKHUE MATEPHAJIbI IJIAA YYUTEJIS

1. InHuna YMK B.B. MaceyHuka buonormna 10 — 11 knacc

2. O6uian metoanka obyyeHna 6uonormm B8 wrone / T.B. WeaHosa, E.T. bposkuHa, I'.C.
KanuHoBa u gp. : nog pea. T.B. MBaHoBon. — M.: [poda, 2010. — 271c.

3. Tepemos A.B. buonorus. buonornyeckne cucremol M npoueccol. 10—11 knaccol (yraybneHHbIN
ypOBeHb): meToanyeckoe nocobue ana yumtens / A.B. Tepemos, P.A. Netpocosa. — M.: MHEMO3MHa,

2015.-168c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
- Buonorus (yrny6néHHbIA ypOBEHD). Peanusaums  TpeboBaHuih  PrOC cpeaHero
obuero obpasoBaHus. - ®rBHY «UCPO», 2023. -

URL: https://edsoo.ru/wpcontent/uploads/2023/08/mp_biologiya_formatdocx_ 26082023 n a-
sajt.pdf
- CemuHap AN15 HOBbIX PEFMOHOB. YuebHble npeameTsbl «DusnKka», «Xumua» u «bruonorusa» B
cucteme obulero obpasosaHma Poccuiickoit ®eaepaumn. — URL: https://vk.com/video-
215962627_456239616
- OcobeHHOCTN paboyeli Nporpammbl MO BHEYPOUYHOU AEATENbHOCTH
«CoBpemMeHHble arpobuoTexHonornm» (arpobroTexHonormyeckuin npopunb). — URL:

https://vk.com/video-215962627_ 456239428



- 06 ocobeHHOCTAX opraHmnsaLmm obydeHns 6GMonorMm No HoeBbiIM dpeaepanbHbiM pabounm
nporpammam. — URL: https://vk.com/video- 215962627 _456239294

- Peanusaums ®roC ocHoBHoro obuiero o6pasoBaHUA: AOCTUNKEHNE MeTanpeaMeTHbIX
pe3ynbTaToB B pamKax M3yyeHua yyebHoro npeamerta

«Buonorua». — URL: https://vk.com/video-215962627 456239362

- Buonorua. 10 knacc / BuocnHTtes beska. Peakumum maTpMUyHOro cUHTe3a. —

URL: https://static.edsoo.ru/projects/case/2024/soo/bio/2/index.html

- Buonorua. 10 knacc / NeHeTuka nona. HacnegosaHMe NPUM3HAKOB, CUEMNEHHBIX C

nosiom. — URL: https://static.edsoo.ru/projects/case/2024/soo/bio/1/index.html






