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IHosicHuTeEIBbHAA 3anIMCKA.

Pabouas nporpamma yue6Horo npeamera «buonorus» paspabotaHa B COOTBETCTBUU C
dI'OC COO, ytB. mpukazom MunoopHayku P® ot 17.05.2012 Ne 413 ¢ u3m. ot 12.08.2022 Ne
732, ¢ yuérom ®POII COO, yrBepxkaéHHOW mnpukazoM MunucrtepcTBa npocpemieHuss PO or
18.05.2023 Ne 371(c obHoBnenuem ot 12.07.2023 Ne 74228), B cooTBeTcTBHHU C [lonoxkeHueM o
pabounx mporpaMMax y4eOHBIX MPEAMETOB, YUCOHBIX KYpCOB (B TOM YHCIIE KYPCOB BHEYPOUHOMH
NesITeNIbHOCTH), y4eOHBIX MOAyJel, pa3pabaTeiBaeMblx Ha ocHOBe OOHOBIEHHBIX PI'OC u B
COOTBETCTBUM C TpeboBanusmMu @DeepaabHbIX 00pa30BaTENbHBIX MPOrpaMM HAYaJIbHOTO
00111ero, OCHOBHOTO 00IIIETO, cpenHero oomero oopazoBanus oT 30.05.2023 Nel 1.

[Ipu paszpaboTke MporpaMMbl 1O OHOJOTHH TEOPETUYECKYIO OCHOBY IS OTPEACIICHUS
MOAXO00B K (opmupoBaHHUIO cojepxkaHus ydeOHoro mpenmera «buomnorus» cocraBuiu:
koHuenryaibHbeie nonoxenus GI'OC COO o B3auM0OOYCIIOBIEHHOCTH IIEJIeH, COoJlep KaHus,
pe3ynbTaToB 00ydeHHs U TpeOOBaHUW K ypPOBHIO NMOATOTOBKH BBIMYCKHHUKOB, MOJOXEHHS 00
O0IMMX TENIX W MPHUHIIMIIAX, XapaKTePU3YIONINX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHETO
obmiero obpa3oBanus B Poccuiickoit denepannu, a Takxke MOJOKEHUS O crienrduke OHOJIOTHH,
e¢ 3HAYCHUU B TO3HAHUMU >KUBOW TPHUPOIBI U OOECICUCHUM CYIICCTBOBAHUS YEJIOBEUECKOTO
obmiectBa. CorinacHO Ha3BaHHBIM MOJIOKEHUSAM, OMPEIEICHbl OCHOBHBIE (YHKIIUH MPOrPaMMBI
o OMOJIOTHH U €€ CTPYKTYpa.

[IporpamMma no O6uonoruu Aa€T MpeaCcTaBlICHUE O LEeNsAX, 00 obIIel cTpaTeruu o0yueHus,
BOCIIHUTAHHUS M PAa3BUTUS OOyYarOIIMXCS CpeacTBaMu ydeOHOro mpenmera «buonorusy,
ompesenseT o0s3aTeNbHOE MPEAMETHOE COJEp)KAHUE, €r0 CTPYKTYpy, paclpelesieHHue Io
paszenaM U TeMaM, PEKOMEHIYEMYIO IOCJIEIOBATeIbHOCTh U3YUYEHHUs] y4eOHOro Marepuana c
Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH 00pa30BaTEIBLHOTO Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00YyJaroOmuXCsl.

B mporpamme mo OuooTMM Tak)Ke YUYMTHIBAIOTCS TPEOOBaHUS K TUIAHUPYEMBIM
JUYHOCTHBIM, METalpeJIMETHbBIM U TpPEeIMETHBIM pe3ylbTaTaM oO0y4deHHs B (QOpPMHUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-TO3HABATEIBHON NEATEIbHOCTH/Y4EOHBIX IEUCTBUI 00yJaromMXCs 1Mo
OCBOGHUIO COJIePIKaHUsI OMOJIOTUIECKOT0 00pa3oBaHUsI.

B mnporpamme 1o OuOIOTMHM pealv30BaH MPUHIUI TPEEMCTBEHHOCTH B HW3YyYCHUU
Owonoruu, Onmaromaps 4eMy B HEW IPOCMATPUBACTCS HAMPABICHHOCTh HA Pa3BUTHE 3HAHUH,
CBA3aHHBIX C (OPMHUPOBAHMEM ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IICHHOCTHBIX
OpUEHTALMM JINYHOCTH, SKOJIOTMYECKOTO MBIIIICHUS, MPEJICTaBICHU O 3740pOBOM o00Opase
KU3HH M OCEPEKHBIM OTHOIICHHEM K OKpyXaromed npupomHoi cpexae. Ilostomy Hapsgy c
U3y4YeHHeM OOIIeONOIIOTUYECKUX TEOPUH, a TaKKe 3HAHUN O CTPOCHUU JKUBBIX CUCTEM Pa3HOTO
paHra W CyIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HHUX IPOILIECCOB B Iporpamme Mo OHOJIOTUH
yAENeHO BHUMAaHHE UCTIOJIF30BAHUIO MMOJTYICHHBIX 3HAHUN B TIOBCEAHEBHOW KU3HU JJIsI PEIICHUS
MPUKIAIHBIX 337a4, B TOM YHUCIE: MPO(UIAKTUKMA HACIIEJCTBEHHBIX 3a00JICBaHUN 4YETOBEKa,
MEIUKO-T€HETUYECKOTO KOHCYJbTUPOBAaHUsA, OOOCHOBAHMSI 3KOJIOTHYECKH L€1eco00pa3HOro
MOBEJICHUS B OKPY’KAIOLIEH TPUPOIHON CpPEAE, aHAIN3a BIUSHUS XO3SIMCTBEHHOMN JIEATEIBHOCTH
YelloBEeKa Ha COCTOSIHME MPHUPOAHBIX W UCKYCCTBEHHBIX SKOCHUCTEM. YCHJIEHHE BHHUMAaHUS K
MPUKIATHOW  HANpaBJIEHHOCTH  y4deOHoro  mpeamera  «buwomorusy  mpoauKTOBaHO
HEO0OXOUMOCTBIO 0OecTIeueH s YCIOBUIA IS PEIIeHUs OJTHOM U3 aKTyaldbHBIX 3a7a4 IMIKOJIBEHOTO
Ouonoruueckoro o0pazoBaHus, KOTopas Ipennonaraet ¢GopMUpPOBaHHE Y OOydYarOIIUXCs
CIIOCOOHOCTH aJanTHPOBATHCS K M3MEHEHUSM JUHAMUYHO PAa3BUBAIOIIETOCS COBPEMEHHOTO
MHUpa.

Buonoruss Ha ypoBHe cpemHero oOmiero oOpa3oBaHUS 3aHMMaeT BakHoe Mecto. OHa
obecrieurBaeT (HOpMUpPOBaHHE y OOYYArOIIMXCS TPEICTaBICHUH O HAYYHOH KapTWHE MHpa,



pacmupsieT ¥ 0000IIaeT 3HaHUS O KUBOUM NpUpOJIe, €€ OTIUUUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpPraHM3aIMK W D3BOJIONUH, CO3MAET YCJIOBUS MJIS: TO3HAHWS 3aKOHOB KHBOW MPHPOJIEI,
dbopMupoBanus (yHKIIMOHATHLHOW TPaAMOTHOCTH, HABBIKOB 370POBOTO M 0€30MMacHOTO 00pasa
KHU3HH, YKOJIOTHYECKOTO MBIIUICHUS, IEHHOCTHOTO OTHOIICHUS K )KUBOU MPHUPOJIE U YETIOBEKY .

Bosneiioe 3HaueHne OHOJIOTHS MMEET TakKXkKe 1 peIICHUA BOCIHHTATCIIBHBIX U
Pa3BUBAIOIIMX 33J]a4 CPEIHETr0 00IIero 00pa3oBaHusl, COIHATU3AIMKH o0yJaromuxcs. M3ydeHne
ouosorun obecrieynBaeT YCIIOBHS TSt (dbopmupoBaHUs UHTEJUICKTYaJTbHBIX,
KOMMYHHUKAIIMOHHBIX H I/IH(bOpMaI_[I/IOHHBIX HAaBBIKOB, 3CTETUUECKOU KYJbTYPHI, CHOCO6CTByeT
UHTETpaIy OUOJIOTMYECKUX 3HAHUU C MPEJCTABICHUSMU U3 JIPYTUX Y4eOHBIX MPEIMETOB, B
9acTHOCTH, (pr3uKH, XuMuU U Teorpadun. Ha3BaHHbIE MONIOKEHUS O IPEeHA3HAYCHUN YIeOHOTO
npenMera «buonorus» COCTaBHIM OCHOBY IS OMpEACNCHUS TOIXOAOB K OTOOpYy ®
CTPYKTYPHUPOBAHUIO €TO COJIEPIKAHHUS, TIPEJACTABICHHOTO B IPOTPaMMe 10 OMOJIOTHH.

OTt60p comepxkanus yueOHOTO mpeameTa «brosorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3HIIUN KYJIETYPOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHU C KOTOPBIM OOYYArOIIUECS TOJIKHBI
OCBOWTDH 3HAHUS M YMCHHS, 3HAYMMBIC Ui (POPMHUPOBAHUS OOIICH KYJIbTYpPBI, ONMPEIEIISIONINE
aJICKBATHOE TIOBEJCHUE YelIOBEKa B OKPYXKAIOIIEH MPHPOMHON cpene, BOCTpeOOBaHHBIC B
MOBCETHEBHOM KHM3HU U MPAKTHUECKON AesTenbHOcTH. Ocob0e MECTO B 3TOM CHCTeMe 3HAHHMA
3aHUMAIOT dJJIEMECHTBl COJIEP)KaHUs, KOTOpPBhIE CIY)KaT OCHOBOW Ml  (OPMHUPOBAHHS
MPEJICTABJICHAHA O COBPEMECHHON E€CTECTBCHHO-HAYYHOW KapTHHE MHpa U IIEHHOCTHBIX
OPHEHTAIHSIX JITYHOCTH, CIIOCOOCTBYIOIINX TYMaHU3AIMH OHOJIOTHIECKOTO 00pa30BaHHUS.

CTpyKTypHpOBaHHE COJCpX)aHUS Y4eOHOro MaTepuajga B TporpaMMme IO OHOJOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYCHHS 3HAHUN 00 OTIIMYUTEIBHBIX OCOOCHHOCTSIX
KMBOW TIPUPOABI, O €€ YpPOBHEBOHW OpraHW3allMii W HBOJIOIUH. B COOTBETCTBHHM C 3TUM B
CTpYKType y4eOHOro mpenMera «BbHONOTHsS» BBIIEICHBI CIEIYIONINE COACPIKATEIbHBIC THHHH:
«buonorus xak Hayka. MeTo/Ibl HAy4YHOTO MO3HAHUM», «KIeTka kak OMOJOorHYecKasi CUCTEMAY,
«Opranmusm Kak Omonornyeckas cuctemayn, «CucreMa 1 MHOTOOOpazne OPraHUYecKOTro MUPAy,
«OBOJIIOLINA KUBOU MPUPOABD, « IKOCUCTEMBI U MIPUCYILIUE UM 3aKOHOMEPHOCTHY.

Hear u3yuenuss yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBJIQJICHHE
OOy4arolMMUCS 3HAHUSIMH O CTPYKTYpPHO-(QYHKIIMOHAJIbHOM OpraHM3allMd KUBBIX CHCTEM
pasHoOro paHra U NpuoOpeTeHNe YMEHHI HCIIOJIB30BaTh 3TH 3HAHUS ISl TPAMOTHBIX JCHCTBUH B
OTHOIICHUU OOBEKTOB JKUBOH MPHUPOJIBI U PEIICHUS Pa3IMYHBIX KHU3HCHHBIX TPOOIICM.

JlocTiokeHne 1enu u3ydeHus ydyeOHoro mnpeamera «buomorus» Ha 06a30BOM YpOBHE
obecrnieunBaeTcs peleHrueM CIeAYIOIMNX 3a1ayu:

OCBOEHHE OO0YYalOIIMMHCS CUCTEMBl 3HAHMH O OHMOJOTMYECKHX TEOPHSIX, YUYEHMSIX,
3aKOHaX, 3aKOHOMEPHOCTSX, THUIOTEe3aX, MpaBWIaX, CIYXKAalIUX OCHOBOW st (OPMHPOBAHUS
HpeI[CTaBJ'IeHI/Iﬁ (0] GCTCCTBGHHO-Hay‘IHOﬁ KapTuHC MHpa, O MCETOAAaX HAYYHOI'O I103HAHMHA,
CTPOCHUHM, MHOTOOOpa3MH M OCOOCHHOCTSX J>KHMBBIX CHCTEM Pa3HOTO YpPOBHS OpraHM3alluy,
BBIAAIOMIUXCA OTKPBITUAX W COBPEMCHHBIX HCCICOOBAHHUAX B 6I/IOJ'IOFI/II/I; (bOpMI/IpOBaHI/Ie y
00y4JaroIuXxcs MO03HABATEIbHBIX, HHTEJUICKTYaIbHBIX U TBOPUECKUX CHOCOOHOCTEH B mporiecce
aHaJIM3a JaHHBIX O IIYTAX pPasBUTHA B onosioruu HAayYYHBIX B3IJISA0B, I/II[eI>'I U IoaxoOgoB K
W3YUYEHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3aIlUK; CTAHOBIICHHE Y 00yUYarOIIMXCsl 001
KYJBTYpbl, GYHKIIMOHAJIEHON TPaMOTHOCTH, Pa3BUTHE YMEHUM OOBSICHATH M OILICHUBATH SIBICHUS
OKPY’KAIOIIero MHpa JKUBOW TMPUPOABI HA OCHOBAHWW 3HAHUH W OIBITA, MOJYYCHHBIX IPH
u3ydeHun Owuosoruu; (OpMHpPOBaHHE y OOYYArOIIMXCS YMEHHH WJUTIOCTPUPOBATH 3HAYCHHE
OMOJIOTUYECKHUX 3HAHWA B TPAKTUYECKOH JEATEIBHOCTH YENIOBEKAa, PAa3BUTHH COBPEMEHHBIX
MCIUITMHCKHUX TEXHOJIOTHH U anO6I/IOTCXHOJ'IOFI/II\/JI; BOCIIUTAHUC Y6C)KI[éHHOCTI/I B BO3MOXKHOCTHU
MO3HAHUSI YEJOBEKOM JKHUBOW MPHUPOJbI, HEOOXOIMMOCTH OCpPEKHOTO OTHOIICHUS K HEH,



COONIOICHUS JTUYECKUX HOPM TMPHU TPOBEACHUHM OHUOJIOTMYECKUX HCCIEAOBAHUN; OCO3HAHHE
IIEHHOCTH OWOJIOTUYECKHX 3HAHWN IS TOBBIMICHUS YPOBHS JKOJOTHYECCKOW KYJIBTYPBI, IS
(dhopMUpOBaHUS HAYYHOTO MHUPOBO33PEHUS; MPUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUH B
MTOBCETHEBHON W3HU JUIS OICHKH TIOCJICICTBUH CBOCH JCATEIBHOCTH I10 OTHOIICHHIO K
OKpy’Karolie cpene, COOCTBEHHOMY 370pOBbIO, OOOCHOBaHHME W  COONIOJEHHE Mep
PO MITAKTUKH 3a00JICBaHUM.

BocnurtarensHslii moTeHIMan y4eOHOTO mpeaMmeTa «bruonorusy» peanu3yercs 4epes:

—  HCIOJIBb30BAaHUE BOCIUTATEIBHBIX BO3MOKHOCTEN CO/IepKaHus y4eOHOro MpeameTa yepes
JEMOHCTpalU0  O0yYalIKUMCS TPUMEPOB OTBETCTBEHHOTO, TPa)KAAHCKOTO TOBEIEHUS,
MIPOSIBIICHUST YCIIOBEKOIIOOUS B JTOOPOCEPACUHOCTH, Yepe3 MOJ00P COOTBETCTBYIOIIUX TEKCTOB
JUIS YTeHUS, 3a]1a4 JUIsl pEIIeHUs, TPOOJIEMHBIX CUTYallui A7l OOCYKICHHS B KJIacce;

— MPUMEHEHUE Ha YPOKE aJeKBAaTHBIX OCOOBIM MOTPEOHOCTSM OOYYAIOIIMXCS U HUX
pPEATbHBIM BO3MOXHOCTSIM (DOpM OpTaHH3AINH: JTUIAKTHICCKIX MATePUAIOB, CTUMYTHPYIOIIHX
MO3HABATENIbHYIO0 MOTUBAIIMIO O0YYAIOIINXCS;

—  TPUBIICYCHHE BHUMAHWS O0yUYaIONUXCS K IEHHOCTHOMY acIeKTy M3y4aeMbIX Ha ypOKax
SIBJIGHUH, OpraHu3alns X paboThl ¢ IOTy4yaeMoOi Ha YPOKE COIMANTbHO 3HaYNMON HHpopMarueit
- WHUIMUPOBAHUE €€ OOCYKICHWS, BHICKA3bIBAaHUS OOYYAIONIMMHCS CBOETO MHEHHUS IO €€
MOBOJTY, BEIPAOOTKH CBOETO K HEl OTHOILICHUS;

— UCTIONIb30BaHNWE HAa YPOKE aJIeKBaTHBIX KOMMYHUKATUBHBIX W KOMMYHHKAIIMOHHBIX
(T pOBBIX) TEXHOJIOTHH;

— OpraHu3anusi B3aWMONOMOIIM OOydYarommMxcs JApyr Jpyry B paMKax ypOYHOM
NEeSTETHLHOCTH.

B cucreme cpennero obiero odbpazoBanus «buonorus», ulyyaemasi Ha 6a30BOM YpOBHE,
SIBIIICTCS OO0S3aTENBHBIM YYCOHBIM TIPEIMETOM, BXOJSIIAM B COCTAaB MPEIMETHOW 00JIACTH
«EcTecTBeHHO-HAyYHBIE TTPEIMETHI».

Jiis n3ydenust Onosioruu Ha 6a30BOM YPOBHE cpeiHero obmero oopasosanust B 10 kiacce
orBoautcs 34 yaca (1 gac B Hepenmo), B 11 kimacce orBoautcs 34 yaca (1 yac B Hezeno).

COJAEPXAHUE OBYUYEHUS
10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buonorust xak Hayka. CBsi3b OHMONOTHU C OOIIECTBEHHBIMH, TEXHUYCCKHUMH H JIPYTUMHU
€CTECTBEHHBIMU HayKaMu, Quimocodueld, 3TUKOH, ICTETHKOW W mpaBoM. Ponb OuHonoruu B
(hOpMUPOBAHUN COBPEMEHHOW Hay9YHOH KapTHHBI Mupa. CUCTeMa OMOJIOTHYECKUX HAYK.

MeTo/ 161 IO3HAHHMSI KUBOUW TPUPOJIBI (HAOTIOACHHE, SKCTICPUMEHT, ONMCAHNE, H3MEpPEHUE,
KJ1accuuKaims, MOJAETMPOBAHNUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JdemoHcTpaumnu:

IToprpersr: Y. Japsun, I'. Menaens, H. K. Konsnos, [x. Yorcon n @. Kpuk.

Tabmuis! u cxeMbl: «MeTo bl TO3HAHUS KUBOM MPUPOIBD».

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

[Tpaktuueckasst paboraNe 1. «Mcmonp3oBaHWe pa3NMYHBIX METOAOB TpPHU HW3YYCHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble cHCTEMbI M UX OPraHU3AI U,

Kupble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHuss Owmonoruu. OTIWYHe KUBBIX
CUCTEM OT HEOpTaHUIECKOW TIPUPOIBI.

CpoiicTBa OmocucteM U HX pa3zHOoOOpaswe. YPOBHH OpraHu3alliil OHOCUCTEM:
MOJIEKYJIAPHBIA,  KJIETOYHBIM,  TKAaHEBBbIH, OPraHU3MEHHBIA,  MOMYJISIIIUOHHO-BUJIOBOM,
HKOCHUCTEMHBIH (OMOreoeHOTHYEeCKH ), OMOChEPHBIH.

JdeMoHcTpanum:



Tabmuupel u cxembl: «OCHOBHBIE NPU3HAKU >KU3HW», «YPOBHM OpraHU3ALUU >KUBOU
MIPUPOIBI».

O6opynoBanue: moaens mosekyisl JJHK.

Tema 3. XuMn4ecKuii COCTaB M CTPOEHHUE KJIETKH.

XHMMHMYECKUN  COCTaB  KJIETKH. XUMHUYECKHE  DJIEMEHTBI:  MAaKPOXJEMEHTHI,
MHUKpO3JIEMEHTHI. Bosla M MUHEpasbHbIE BEIIECTBA.

OyHKIMM BOABI UM MHUHEpAJbHBIX BEIIECTB B KieTke. llopaepxkaHue OCMOTHYECKOTO
OanaHca.

benxu. CocraB u ctpoeHHne 0elKOB. AMUHOKHUCIOTH — MOHOMEpPHI OenkoB. HezameHnmeble
U 3aMEHUMBbIE aMUHOKUCIOTHI. AMMHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYpPBI O€IKOBOI
MOJIEKYJbl (IepBUYHAs, BTOPUYHAs, TPETHYHAs U YETBEPTHUYHAsA CTPYKTypa). XUMHUYECKHUE
cBolicTBa 0enkoB. buonorndyeckrue GyHKIIMN OEITKOB.

®epMeHThl — Ononormueckue Karanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIM IIEHTP,
cyoctparHas  cnenuduuHocth. Kodepmentsl. Butamuubl.  Omnnuus  ¢GepMEHTOB  OT
HEOPraHUYECKUX KaTaJIn3aTOpPOB.

VYraeBoasl: MOHOCaxapusl (TII0K03a, prdo3a U Je30kcuprbo3a), 1ucaxapubl (caxaposa,
JaKTO3a) W MoJucaxapuabl (Kpaxmaj, TJIMKOIeH, LeJUIono3a). buonornueckue QyHKIUU
YIJIEBOJIOB.

Jlunuael:  Tpurauuepunsl, ¢dochomunuael, crepouasl. [ HapodmIbHO-THIPOGOOHBIE
cBoiicTBa. buonornueckue QpyHkuuu iunuaoB. CpaBHEHUE YIIIEBOJOB, OCJIKOB U JMINAOB KaK
MCTOYHUKOB YHEPTHH.

Hyxnennoseie kucnotsl: JIHK u PHK. Hykieotuasl — MOHOMEpBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenwe m ¢ynkuum PHK. Bumst PHK. AT®: ctpoenue u
byHKIMN.

Mutonmorus — Hayka o kierke. KierouHas Teopuss — mpuMep B3aUMOAECWUCTBUSA MJIEH U
(aKTOB B HAYYHOM IO3HAHUH. METOIbI N3YYEHUS KIIETKH.

Krnetka kak nenoctHas >xuBasi cucrema. OOLIMe NpU3HaKU KIETOK: 3aMKHYyTasl HapysKHas
MemOpana, moJiekyisl JIHK kak renernueckwmii ammapar, cucTeMa CHHTEe3a Oeka.

Tunel KIETOK: 3yKapuoTH4eckas U mpokapuoTuueckas. (OCOOEHHOCTH CTPOCHHUs
npokapuoTuyeckoit kinetku. Kierounas crenka 6axrepuil. CTpoeHue 3yKapHOTHUECKON KIIETKH.
OCHOBHbIE OTJIMYHUS PACTUTENHHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, TTTUKOKAJIUKC, MX (YHKIHUU.
[Tna3maruueckass memOpana, e€ cBoiictBa M ¢yHkimu. [luromnmazma u e€ opraHouzbl.
OnnomeMmOpanHbie opranouas! kietku: JIIC, annapat ['onbaxku, mu3ocomsl. [lonyaBTOHOMHBIE
OpraHoufbl KJIETKH: MUTOXOHJAPHUH, IUIacTUIbl. lIpomcxokieHne MHUTOXOHAPUN M IUIACTHIL.
Buns! mnactun. HememOpaHHbIe OpraHOM bl KJIETKU: pUOOCOMBI, KJI€TOUHBIN LIEHTP, HEHTPHOJIH,
PECHUUKH, KIyTUKU. DyHKIINN OpraHouA0B KJIEeTKU. BkitoueHus.

Snpo — peryasaTopHslii HeHTp kieTku. CTpoeHue sapa: saepHas 000104Ka, Kapuoriasma,
XPOMAaTHH, SAPBIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdeMoHcTpanum:

[Toprpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. lllneiinen, P. Bupxos, /Ix. Yorcon, ®@.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl: «PacnpeneneHrne XUMHUYECKHMX OSJIEMEHTOB B  HEXKHBOW  MPUPOIE»,
«Pacnipeenenue XUMUYECKUX IEMEHTOB B )KUBOW IIPUPOJIEN.



Tabmumer u cxemsbl: «lleprogndeckass TabnauIa XUMHUYECKUX DIEMEHTOB», «CTpoeHHe
MOJIEKYJTBI BOABD, «brnocunTe3 Genkay, «CTpoeHne MoieKyisl Oenka», «CtpoeHue GpepMeHTay,
«Hyxneunossie kucinotel. JJHK», «Ctpoenne monexkynsl AT®», «CTpoeHre 3yKapuoTHUYECKOM
KIeTKn», «CTpOCHHE >KUBOTHOM KIIETKW», «CTpOEHHE pPacTUTENbHOW KIETKu», «CTpoeHue
MPOKAPUOTUYECKOHN KIIETKN», « CTpOEHUE sipa KIETKH», « Y TIIeBOABD), «JIMIuIb.

ObopynoBaHue: CBETOBOW MHKPOCKON, 00OpyAOBaHWE [UIsl MPOBEICHUS HAONIIOICHUH,
M3MEpEHHH, SKCIEPUMEHTOB, MHUKpPOIpEnapaThl PaCTUTENbHBIX, KUBOTHBIX M OaKTepUATbHBIX
KIIETOK.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Jlaboparoprast padora Ne 1. «/3ydeHHe KaTaTMTHYECKOW aKTUBHOCTH (DEPMEHTOB (HA
IIpUMEpE aMUJIa3bl UJIM KaTanas3bl)».

JlaGoparopnast pabora Ne 2. «M3yueHume CTpoeHUS KIETOK PACTCHHM, >KUBOTHBIX H
OaxkTepuil O] MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIPENapaTax U UX ONMHUCAHUE).

Tema 4. ' KuzHeaessTeJbHOCTH KJICTKH.

OOmeH BemiecTB, WIM META00dU3M. AcCUMUIAIUA  (IUIACTUYECKUA OOMEH) W
TUCCUMMIIIALIUS (9HEPreTHYecKuii 00MEH) — IBE CTOPOHBI €IMHOT0 Ipoliecca Meradbonu3ma. Poib
3aKOHOB COXPAHEHUs BEIIECTB U YHEPTUHU B MIOHUMAHUHN METa0OIU3Ma.

Tumbr oOMeHa BemiecTB: aBTOTPOQHBIA W TereporpodHbIii. Pons (hepMeHTOB B 0OMeHe
BEIIECTB U MIPEBPALLEHUH SHEPTUHU B KIIETKE.

®dortocunTe3. CmeroBas u TemHOBas ¢as3wel (oTocuHTe3a. Peakumum QorocuHTE3a.
OddexTuBHOCTH hoTOCHHTE3a. 3HaUEeHNE (DOTOCMHTE3A IS )KU3HU Ha 3emiie. BiausHue ycioBuii
cpensl Ha (OTOCUHTE3 U CTIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUH.

XeMocHHTe3. XeMOCHHTE3UpyIyue OakTepuu. 3HaU€HHWE XEMOCHHTEe3a JI JKU3HH Ha
3emue.

OHepretndyeckuidi oOMeH B  KieTKe. PaclierieHMe  BELIECTB, BBIICICHHE |
aKKyMYJINPOBAHUE SHEPTUU B KJIETKE. DTamnbl dHEepreTuueckoro oomena. ['mukonus. bpoxenue u
ero Buabl. KucioponHoe OKuCIEHHME, WM  KJIETOYHOE JbIxaHue. OKHUCIUTENbHOE
dbochopuupoBanue. IPPEeKTUBHOCTh SIHEPTETHUESCKOTO OOMEHA.

Peaknmun marpuyHoro cuHTe3a. [enermueckas wuHbopmarus u JIHK. Peanmzanus
reHeTudeckoil nHdopmamnuu B kierke. ['eHeTHUyecKkuit koA U ero cBoicTBa. TpaHCcKpumuus —
MatpuuHblii cuaTe3 PHK. Tpancnsius — 6uocunrtes 6enka. Dranbl TpaHcasauuud. KoauposaHue
aMHHOKHUCIOT. Posb pubocom B OuocuHTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — BHUpychl. Mctopus otkpeitus BupycoB (. MU.
WBanoBckuii). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO ITUKJIa BUPYCcOB. bakrepuodaru. bonesnun
pacTeHuii, )KUBOTHBIX U YelIOBEeKa, BhI3bIBaeMbIe BUpycamu. Bupyc nMmyHoeduiura yenoBexa

(BUY) - Boszoymutenr CIIM/la. OOpatHas TpaHCKpUINIUSA, pEBEpTaza W HWHTErpasa.
[TpodunakTrka pacipocTpaHeHHsI BUPYCHBIX 3a00JI€BaHMIA.
JdemoHcTpaumnu:

[Toptpetsr: H. K. Konbos, /1. 1. UBanoBckuii, K. A. Tumupszes.

Tabmumet  u cxembl: «Tunbsl  muTanus», «Metabomusm»,  «MUTOXOHIPHS,
«OHepretuueckuil 0bMen», «Xmnopormacty, «Dorocuntesy, «Ctpoenue JJHK», «Ctpoenue u
¢dbyHKunoHupoBanue reHa», «CuHTre3 Oenmka», «l'eHermueckwii  Komy», «Bupych,
«bakrepuoparn», «Crtpoenme u xu3HeHHBIH 1ukn Bupyca CIIM/la, OGaxrtepuodaray,
«Pemmukanms JTHK».

Ob6opynoBanue: moaenu-anmuukanuu «Yasoenue JIHK u Tpanckpumnmus», «buocunTes
oenka», «CTpoeHue KIeTKu», Mojienb cTpykTypsl JJTHK.



Tema S. PasMHOKeHHEe U HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounsnii muKkIi, WM KU3HEHHBI MK KieTkd. WHTepdasza m mwmro3. [Iporeccsr,
npoTekaromue B uHTepdasze. Permmmkanus — peakius matpuunoro cunresa JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIH HabOp — KapuoTHm. J[UTUIOWIHBIA W TalUIOWIHBI XPOMOCOMHBIE
Habopbl. XpomaTuapl. [luTomornyeckre OCHOBBI Pa3MHOKEHUSI M WHIWBUIYATbHOTO Pa3BUTH
OpraHU3MOB.

Henenne knetkn — muto3. Cragum murtoza. [Ipomeccel, mpoucxoisdiiue Ha pa3HbIX
CTaJUAX MUTO3a. BHOJIOrMYECKHI1 CMBICT MUTO3A.

[IporpamMmmupyemas rudeb KIeTKH — aromnTo3.

@®opmbl  pa3MHOXKEHHS OpraHu3MoB: Oecmojioe U 1mojoBoe. Buael Oecrosioro
Pa3MHOXKEHHUS: JIeJICHHE HAJBOE, IMOYKOBAHHME OJHO- M MHOTI'OKJIETOUHBIX, CIIOPOOOpa30BaHUE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHHPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKINN.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYUS OT OECIONOrO.

Meiio3. Craguu meiosa. IIpoueccsl, mpoucxoasimue Ha craausx Mmenosa. [loBenenue
xpoMocoM B Meio3e. Kpoccunrosep. buonoruueckuii CMbICI U 3HaU€HHE Meiio3a.

I'amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KUBOTHBIX. [1oJOBBIE Kene3bl:
CEMCHHHMKHU W sudHUKHA. OOpa3oBaHWE M Pa3BUTHE IMOJIOBBIX KJICTOK — raMeT (CIiepMaTo30uj,
AUIEKIeTKa) — crepMaroreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOCHHs SHIEKIETOK U
criepmaro3onaoB. OmnoaorBopenue. [laprenorenes.

NunuBunyansHOE€ pa3BuTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Otanbel SMOPHOHANBHOTO PAa3BUTHS Yy TO3BOHOYHBIX >KMBOTHBIX: IPOOJIEHHE, TacTpyJsIus,
opranorenes. IlocramOpuonansHoe pa3BuTHe. THUIBI TOCTAIMOPUOHAIBHOTO Pa3BUTHUS: MPSMOE,
HenpsiMoe (IMYMHOYHOE). BimsiHMe cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3zBurue pacteHuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaIUU
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuibr 1 cxeMbl: «DOpMBI pa3MHOXKEHHUS OPTaHU3MOBY, «J{BOWHOE OIUIOAOTBOPEHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOoe pa3MHOXEHUE pacTeHHi», «JleleHne KIeTKu
OakTepuit», «CTpoeHHE TMOJNOBBIX KIETOK», «CTpoeHHe XpOMOCOMB», «KIETOUHBIN UKD,
«Pemmmukanusa JJHK», «Muroz», «Meio3», «IIpsmoe u Henpsmoe pa3zButue», «l'amerorenes y
MJIEKOIUTAIOIINX U YelloBeKa», «OCHOBHBIE CTA/IUU OHTOTECHE3a.

OObopynoBaHue: MHKPOCKON, MUKporpenapaTsl «CriepMaTo30Ubl MIIEKOINUTAIOIIETO»,
«SliexieTka Miekonuraromero», «KapuoknHe3 B KiIeTKax KoOpelka JIyKa», MarHUTHas
MoeNb-anmmIuKamnus «Jlenenue knetkn», moaens JIHK, Moaens metadazHoit XpOMOCOMBL.

JlaGopaTopHble U NpaKkTU4ecKue padoThi:

Jlaboparopnas pabota Ne 3. «HabmroneHne MuTo3a B KJIeTKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKpPOIIpENapaTax».

Jlaboparopnass pabora Ne 4. «V3yueHue CTpOCHHs TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparaxy.

Tema 6. HacsieacTBeHHOCTH M H3MEHYHUBOCTH OPraHM3MOB.

[Ipenmer u 3amaum reHeTuku. VMcropus pa3BuTud TreHETHMKHA. Poiabp UHUTOIOTMM U
SMOpHUOJIOTUN B CTAHOBJICHUU F€HETHKHU. BKilag poccuilckux U 3apyOeKHbIX YUEHBIX B Pa3BUTHE
TeHETUKU. MeTonbl TEeHETHKH (THUOPHIOJOTUYECKUMA, IUTOTCHETHUYECKUH, MOJEKYISIPHO-



reHeTu4eckui). OCHOBHbIE T€HETUYECKHUE OHATHS. ['eHeTHUeckass CUMBOJIMKA, UCTIOIb3yeMasi B
CXEMax CKpEeIMBaHU.

3aKOHOMEPHOCTH  HAcleJOBaHUS  MPU3HAKOB, YycTaHoOBIeHHble [.  Mennenem.
MonorubpuaHoe CKpeluBanre. 3aKoH eIMHO00pa3us THOPUIOB MepBOTO nokoJieHus. [IpaBuino
JOMUHHUPOBAHMS. 3aKOH pacUICIUICHWs] Npu3HAKkoB. ['mmore3a umcroTel ramer. llomHoe u
HEIOJIHOE JOMUHUPOBAHUE.

JlurubpuaHoe  CKpeliMBaHHe. 3aKOH HE3aBUCUMOTO  HACJIENOBaHHUS  TMPU3HAKOB.
[{uToreHeTYeCKHEe OCHOBBI TUTHOPHIHOTO CKPEIIMBAHUSA. AHAIU3UPYIONIEE CKPEIIUBAHHUE.
Hcnonp30BaHne aHATM3UPYIOMIETO CKPEIIMBAHMYS JIJIsI ONIPEIeICHHSI TEHOTUIIA OCOOH.

CuernieHHoe HacnenoBaHue npusHakoB. PaGora T. Moprana mno cuemjieHHOMY
HACJIEIOBAHUIO 'eHOB. HapylieHnue cuerieHus: TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPHS HACJIEICTBEHHOCTH. | eHeTHUeCKue KapThl.

I'enernka mosia. XpoMOCOMHOE OIpEIEiIeHUEe Mojia. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
l'omorameTHele W rereporaMeTHble OpraHu3mbl. HacimenoBaHue NPU3HAKOB, CLEIUIEHHBIX C
MIOJIOM.

N3menunBoCTh. Buibl ”3MEHUMBOCTHU: HEHACIIECTBEHHAs U HacJIeICTBeHHas1. Poiib cpefibl
B HEHACJICJICTBEHHOW W3MEHYMBOCTU. XapaKTePUCTHKAa MOANU(PUKAIMOHHOW H3MEHYMBOCTH.
BapunannoHHbBIN psan v BapuanvoHHas Kpuas. Hopma peaknuu npusnaka. KonudyecTBeHHbIE U
KaueCTBEHHBIC IPU3HAKU U X HOpMa peakinuu. CBOHCTBAa MOTUPUKANMOHHONW U3MEHIMBOCTH.

HacnencrBennasi, winu reHoTunuyeckasi, "3MeH4YMBoCcTh. KoMOMHATHBHAS M3MEHYMBOCTb.
Meiio3 W TOJOBOM TPOIECC — OCHOBAa KOMOWHATHBHOW M3MEHYMBOCTH. MyTalimoHHas
M3MEeHYUBOCTh. Kiaccudukamus MyTanuii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa U
MPUYMHBI MyTanuil. MyTtarensbsie ¢akTopbl. 3aKOH TOMOJIOTMYECKUX PSJIOB B HACJEICTBEHHOM
n3meHunBocty H. M. BaBuioga.

BuesgepHast HaceICTBEHHOCTh U U3BMEHUHUBOCTb.

I'enetnka uyenoBeka. Kapuorun denmoBeka. OCHOBHBIE METOAbl TEHETHUKH YEJIOBEKA:
TCHECAJIOTUYCCKUH, OJM3HEIOBBIA, IMTOTCHETUYCCKUM, OHOXMMHYCCKHUM, MOJCKYJISPHO-
reHeTudyeckuii. COBpEMEHHOE ONpeleIeHUE TEeHOTHUIA: ITOJHON€HOMHOECEKBEHHPOBAHHUE,
TeHOTUIMHPOBaHUE, B TOM uwmcie ¢ momompbio [II[P-ananm3a. HacneactBennsie 3a0osieBaHMs
YyeloBeKa: TeHHble OoNie3HH, OONEe3HW ¢ HACJIEACTBEHHOH  MpeapacroyioKeHHOCTHIO,
XpoMocoMHble Oosie3nn. ComaTuyeckue U TeHepaTuBHble MyTanuu. CTBOJIOBBIE KJIETKH.
[TpuHIMITEI 370pOBOTO 00pa3a KU3HH, TUATHOCTHKH, MPOPUIAKTHKN U JICUCHUS TCHETUICCKUX
Oone3Heil. MeanKo-TeHeTUYECKOe KOHCYJIbTUPOBAaHHE. 3HAUYCHHWE MEIUIMHCKON TeHETHKH B
MPEIOTBPALICHUH U JICUCHUU TEHETUIECKIX 3a00JIeBaHUH YeIOBEKa.

JeMoHcTpanum:

[Toptpetsr: I'. Mengens, T. Mopran, I'. ne ®puz, C. C. Yersepuxos, H. B. Tumodees-
Pecosckwnit, H. 1. BaBunos.

Tabmumpl u cxembl: « MOHOTHOPUIHOE CKPEIIMBAHUE U €TO IIUTOI€HETUYECKask OCHOBAY,
«3aKOH pacHIeIUICHUs] M €ro IMTOT€HETHYEeCKas OCHOBa», «3aKOH YHCTOThI TaMeTy,
«urubpunnoe ckpemmBanue», «l{uTomorndeckue OCHOBBI JAUTHOPUIHOTO CKPEIIUBAHUSY,
«Merio3», «B3zanmoneincTerue ajieNbHbIX F€HOBY», «[ €eHeTHuYecKue KapThl paCTEHUM, KUBOTHBIX
u 4denmoBekay, «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACJIEAOBAHMS, CIEIUIEHHOTO C ITOJIOMY,
«KapuoTumbpl dYeloBeka © JKUBOTHBIX», «BUIBI HM3MEHUMBOCTHY, «MoauduKaimoHHAS
M3MEHYUBOCTHY, «HacnenoBanue pesyc-gaxropay, «I'eHeTrka rpymnm KpoBw», «MyTalnnoHHas
U3MEHYUBOCTHY.



Ob6opynoBanue: MojaenH-anIuuKaun «MoHOruOpuaAHOe CKpeuBanuey, «HemonHoe
JOMUHHpOBaHUE», «Jlurnbpumanoe ckpemBanuey, «llepekpécT XpomMocoM», MHUKPOCKON |
Mukponpenapat «Jpo3oduna» (Hopma, Mmytarmu (HOpMBI KPBIILEB M OKPACKH Tela), repoapuit
«I"opox MoceBHONY.

JlaGopaTopHble U NpaKkTH4ecKue padoThi:

Jlaboparopnas pabota Ne 5. «M3ydyenue pe3yapTaTOB MOHOTHOPUAHOTO U TUTHOPUIHOTO
CKpEeIIMBaHUA y IP030(UIIBI HA TOTOBBIX MUKpOTpEnaparaxy.

JlaGopatopnas pabota Ne 6. «/3yueHne MOAU(PHUKAIIMOHHON W3MEHYUBOCTH, TIOCTPOCHUE
BapHalIOHHOTO psJia U BApUALMOHHOM KPUBOI.

JlaGopatopnass pabGora Ne 7. «AHamm3 wMyTammid y JOpo30QHIBI HAa TOTOBBIX
MUKpOIIpenaparax».

[TpakTrueckas padota Ne 2. «CocTaBlieHHE U aHATIU3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiexkuiusi opranu3MoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekius Kak HayKa U MPOLECC. 3apOKAEHUE CeNeKIUU U Jomectukauus. Yuyenue H. H.
BaBuioBa 0 LEHTpax NPOUCXOXKICHHS W MHOroo0Opasus KyJIbTypHBIX pacTeHHil. LleHTpsI
IIPOUCXOXKICHUS JOMAITHUX KUBOTHBIX. CopT, MOpoJa, ITaMM.

CoBpeMeHHbIE METO/bI CelleKIMU. MacCOBBI M MHIUBUAYAIbHBIH OTOOPHI B CEIEKIMH
pacTeHuid u >kUBOTHBIX. OlleHKa 3KcTepbepa. ban3KopoACTBEHHOE CKpellMBaHue — HHOPUIMHT.
Uwncras nuHUsa. CkpemmBaHWE YUCTBHIX JIMHWUK. [ereposuc, wnm ruUOpUIHAsS — CHIIA.
HeponcrtBenHoe ckpemuBanue — aytOpuaunr. OtnanéHHas ruOpuauzanus v e€ yclexwu.
HckyccTBEHHBI MyTareHe3 W MOJYyYEHUE TOJUILIOUI0B. JIOCTHKEHHUS CEJIEKIUH PAacTEHHU,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHosoruss kak oTpacib NPOU3BOJCTBA. ['€HHas MH)XXEHepHs. OTalbl CO3/IaHUs
pexomOunanTHOH JIHK u Tpancrennsix opranusmoB. Knertounas wumxenepus. Kierounsie
KyJbTYpbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHUE pacTeHHi. KiioHMpoBaHNe BBHICOKONIPOYKTUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OPraHM3MOB. OKOJOTMYECKHEe M dTudeckue mnpodiaemsl.. I'MO —
TeHEeTHYECKU MOAN(PHUIINPOBAHHBIE OPTaHU3MBI.

JleMoHcTpanuu:

[Toprpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. IBaHoB.

Tabmumpl 1 cxembl: kapTa «LIeHTpBI MPOUCXOXKACHUS W MHOT000paszusi KyJIbTYPHBIX
pacteHuii», «llopoabl JoManIHUX KUBOTHBIX», «CoOpTa KyJbTYpHBIX pacTeHUi», «OTaanéHHas
ruOpuamzanusi», «Pabotel akamemuka M. @. HBanoBay, «llomummonaus», «OOBEKTHI
ouorexHonorun», «Kierounsle KyJlbTyphl U KIOHHpOBaHHE», «KOHCTpynpoBaHHE M NEpPEHOC
T€HOB, XpPOMOCOM).

OO6opynoBaHue: MYJISDKH TUIOJIOB M KOPHEIUIONOB IHKHX (POPM M KYJIBTYPHBIX COpPTOB
pactenuit, repoapuii « CelbCKOX03sIICTBEHHBIE PACTCHUS.

JlaGopaTopHble U NpaKkTU4ecKue padoThi:

Okckypcusi« OCHOBHbIE METOABl U JOCTHIKECHHS CENEKIUU PACTeHUW W KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, MJIEMEHHYI0 (hepMy, COPTOMCHBITATENbHBIN Y4acTOK, B TEIUIMYHOE
X034HCTBO, JIAOOPATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBo/rouMOHHAsA OHOJIOTHS.

[Ipeanochiiki BO3HUKHOBEHUS! JBOJIIOIMOHHON TEOPUHU. DBOJIOIMOHHAS TEOpHsl U e
MecTo B Onosoruu. BiusHue 3BOMIOLMOHHON TEOPUH HA pa3BUTHE OUOJIOTHU U APYTUX HAYK.



CunerenbctBa »BoMOLMU. [laneoHTonormdeckue: MOCIEI0BATENBHOCT —IOSBICHUS
BUJIOB B MAJICOHTOJIOTMYECKOHN JIETOITUCH, TIepeXxoaHbie (opmbl. broreorpaduueckue: cxoacTBo
U paznuuue GpayH u GIop MaTEpPUKOB U OCTPOBOB.

OMOpHOJIOTMYECKUE: CXOJACTBA M pa3iInyMs SMOPHUOHOB Pa3HBIX BUAOB IO3BOHOYHBIX.
CpaBHUTENIbHO-AaHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJOTUYHbIE, PYIUMEHTApHbIE OpraHbl,
aTaBU3Mbl. MOJIEKyJIIpHO-OMOXMMHYECKHE: CXOJACTBO MEXaHHU3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa0OJIMUYECKUX MyTeH y BCEX OpraHU3MOB.

OpomtoninonHass teopuss Y. J[lapBuna. Ilpennoceiiky BO3HHMKHOBEHHS JapBHUHHM3MA.
JIBIDKyIIIMEe CHUJIBl  HBOJIONMHM BHJIOB 1O JlapBuHY (M30BITOYHOE pa3MHOXKEHHE TIpH
OTPaHUYEHHOCTH PECYpCOB, HEONpeAeNEHHas W3MEHYHMBOCTh, OOpb0a 3a CyIIEeCTBOBAaHME,
€CTECTBEHHBII 0TOOD).

Cunrernueckas Teopus Bomtoiuu (CTD) u e€ 0oCHOBHBIE MOJIOKECHHUS.

Muxkpososmtonus. [Tomysus Kak equHUIA BU1a U 3BOJTIOIUH.

JBwxyue cuibl ((akTopsl) 3BOJIOIMKM BUJIOB B Hpupoae. MyTalMOHHBIA Ipolecc U
KOMOMHATUBHAs M3MEHUYUBOCTh. IlomynsnuoHHBIe BOJHBI W Jpeld reHoB. M3omsauus u
MUTpanus.

EcrecTBeHHbIil 0TOOp — HampaBisiomuil (GaxkTop 3BOMOIUH. DPOPMBI €CTECTBEHHOTO
otbopa.

[IprcnocoOaeHHOCTE OPraHu3MOB Kak pe3yJbTaT 3Bosonuu. IIpuMepsl npucrnocodnennii
y Opranu3mMoB. ApoMop(}03bl U UINO0ATANITALIIH.

Bun u Bunoo6pasoBanue. Kputepuu Buma. OcHOBHbIE (QOpMBI BHI000pa30BaHUS:
reorpaguueckoe, 3K0JI0rH4ecKoe.

Makpospomonusa. dopMel 3BoIOIMM: (PUIIETHYECKAs, UBEPreHTHAasi, KOHBEPreHTHas,
napaensHas. HeoOpatumMocTh 3BOIIOLINH.

IIpoucxoxaeHue  OT  HeCNEUMAIM3UPOBAHHBIX  mpenakoB.  [Iporpeccupyromas
clienuajm3alnus. AI[aHTI/IBHaSI paauanus.
JeMoHcTpanum:

[Toptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K. M. bap, O.
I'exkenb, @. Miomtep, A. H. CeBepiios.

Tabmumelr u  cxembl: «Pa3BuTHe opranmdeckoro Mupa Ha 3emie», «3apobIH
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «®DopMbl OOpsOBI 3a CYIIECTBOBAHHEY,
«EctectBennslit  otOOp», «MHOrooOpasue copToB pacteHui», «MHoroodpasue mHOpos
YKUBOTHBIX», «Tomynsiuumy, «MyTanuoHHas U3MEHUYUBOCTbBY, «ApoMopho3bD»,
«nnoananrtanun», «OO0mas nereHepaus», «JBumxymue cuiabl 3Bomonun», «Kapra-cxema
Mmapuipyra nytemectsus Y. lapsuna», «bopsba 3a cymectBoBaHue», «lIpucrnocobieHHOCTD
opraHu3MoBy, «I eorpaduueckoe BHI000pa3oBaHue, « IKOJIOTHUECKOE BHI000pa30BAHHEY.

ObopynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3jIMYHbIMU TUIIAMU OKPAacKu, HA0Op IJI0J0B U
ceMsiH, Koyutekuus «[Ipumepbl 3aIUTHBIX MPUCTIOCOOICHHUH Y )KMUBOTHBIX», MoJenb «OCHOBHBIE
HAIPaBIICHUS IBOIIOLUNY», 00bEMHAs MoJIenb «CTpOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpadpuueckas kapra Mmupa, KOJUIEKIHS «DOPMBI COXPAHHOCTH HCKOIAEMBIX
KUBOTHBIX M PacTeHMI», Mojenb anmiuukanus «llepekpéct XxpoMocom», BiIaXKHbIE MpENapaThl
«Pa3Butne Hacekomoro», «Pa3BuTHe mATYmIKHM», MHKponpenapaT «Jlpo3opumma» (HOpMma,
MyTau# (OpMbI KPBIITHEB U OKPACKHU TETa).

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

Jlaboparopnast pabota Ne 1. «CpaBHeHHE BUAOB MO MOP(OIOTHIESCKOMY KPUTEPHION.



JlaGopatopnass pabora Ne 2. «OmnucaHue NPUCTIOCOOJIEHHOCTH OpraHu3Ma Hu  eé
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe H pa3BUTHE JKM3HU HA 3emJie.

JloHayuyHbIe TIPEACTABICHUS O 3apOXKACHUM XU3HU. HaydHble rUmoTe3bl BOSHUKHOBEHMS
KU3HH Ha 3emiie: abMoreHe3 W TaHCIEepMUs. XUMHUYECKas JBOJIONHS. AOHOTCHHBIA CHHTE3
OPraHMYECKHX  BEIIECTB M3  HEOPraHWYECKHX. OKCIEPUMEHTAJIbHOE  IOATBEPKICHHUE
XUMHUYECKOl sBomonu. HauanbHble 3Tansl Ouonornyeckoit asomonnu. ['unoreza PHK-mupa.
®opmupoBaHre MEMOpaHHBIX CTPYKTYP M BOSHUKHOBEHHE MPOTOKIETKH. [IepBble KIETKH U UX
sBOIIIOLINA. POPMUPOBAHNE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.

PasButne >ku3HM Ha 3emsie 1o odpaMm u nepuoaaMm. Karapxeil. Apxeiickas u
nporepo3oiickast dpel. [laneo3oiickas spa U €€ NEpUOIbl: KEMOPHUMCKUN, OPIOBUKCKUMH,
CUJTyPHICKHH, T€BOHCKUH, KAMEHHOYTOJIbHBIN, TIEPMCKHIA.

Me3o30iickas 3pa 1 €€ MepruoIbl: TPHACOBBIN, FOPCKHI, MEJIOBOM.

KaitHo3oiickas 3pa 1 €€ nepuobl: MajJeoreHOBbIN, HEOT€HOBBII, AHTPOIIOT€HOBBIH.

XapakTepucTuKa KiIuMaTa U TeO0JOrnyeckux ImporeccoB. OCHOBHBIE A3Tallbl 3BOJIIOIUHU
pPacTUTENIFHOTO M KHBOTHOTO MHpa. ApomMopdo3bl y pacTeHHil ¥ XHUBOTHBIX. llosiBieHue,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHMYecKOro MUpa Kak OTpa)keHHe 3BONIOIUN. OCHOBHBIE CHCTEMAaTUYECKHE
IpyNIbl OPraHU3MOB.

OBOJIIOLIMST  YEJIOBEKA. AHTpONOJIOTHMS Kak Hayka. Pa3BuTthe mnOpeacTaBI€HUM O
MIPOUCXOXKICHUN YesoBeKa. MeToibl u3ydeHus anTpornorene3a. CxoAcTBa U pa3inyus 4eJIoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE TTOJIOKEHHUE YEIIOBEKA.

JBwkympe cunbl  ((akTopbl) aHTpororeHeza. HacneiacTBeHHAas W3MEHYUBOCTh U
ecTeCTBEHHbI 0TO0p. OOIIEeCTBEHHBIN 00pa3 KU3HU, U3TOTOBICHUE OPYAUN TPYAa, MBILUICHUE,
peub.

OcCHOBHbBIE CTAaJUU U BETBU 3BOJIOLUU YEJIOBEKA: aBCTPAIIONUTEKH, YeIoBEK yMeblH,
Yenosek npsMmoxondmui, YenoBek Heanaepranbckuil, YemoBek pasymHbii. Haxoaxu
HCKOINAeMbIX OCTATKOB, BpeMsl CyIIeCTBOBaHUS, 00JaCTh pacnpocTpaHeHHs, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHI.

Yenoeueckre pacbl. OCHOBHbIE OOJIBIIME pachl: eBpoNeonaHas (eBpa3uiickas), HErpo-
aBcTpajoujgHas  (9KBaTopHalbHasi), MOHTOJIOMAHAs  (a3uaTCKO-aMepUKaHCKas). YepTsl
NPUCTIOCOOJICHHOCTH TPEJCTABUTENICH UEIOBEYECKUX pac K YCJIOBUSM CYHIECTBOBAHMS.
EnuncTBO yenoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpaumnu:

[Moptpetsr: @. Penu, JI. Tlactep, A. K. Onapun, C. Munep, I'. FOpu, Y. JlapBun.

Tabmuupl u cxembl: «Bo3nukHoBeHne CoNHEUHON cucTeMbl», «Pa3BuTHe OopraHnyeckoro
Mupa», «PacturenbHas KkieTka», «KuBoTHast kieTka», «[Ipokapuornueckas KieTKay,
«CoBpeMeHHasi CUCTEMa OpPraHu4ecKoro Mupa», «CpaBHEHME aHATOMMUYECKHX YEPT CTPOCHHUS
YeloBeKa U 4YelIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJIEOHTOJIOTHUYECKHX HAXOJO0K
IIPEAKOB COBPEMEHHOIO 4eJIOBEeKa», «/lpeBHelmue moaw», «/pesHue monn», «llepBbie
COBPEMEHHBIE JTIOAN», «YenoBeueckne pacs».

O6opynoBanue: wMyssku  «lIpoucxoxknenue denmoBeka» (OHOCTBI  aBCTpaJIONUTEKA,
MIUTEKAHTPOIa, HEaHAEepTallblla, KPOMAaHbOHIIA), CICIKU WM M300pak€HUS KaMEHHBIX OpYAMi
MEepBOOBITHOTO 4YesIOBeKa (KaMHHU-YOIIIEPhl, pyOusa, ckpebia), reOXpOHOJOTHYECKasl TaOIuIa,
KoJuteKus «@opMbl COXPAHHOCTH UCKOMAEMBbIX KHUBOTHBIX U PACTCHHUII.

JlabopaTopHble M NpaKkTHYeCKUe padoThI:



[TpakTtnyeckas padora Ne 1. «/3yyeHHe MCKOMAEMbIX OCTATKOB PACTEHUN M KHUBOTHBIX B
KOJUTIEKIIHSX).

DKCKypcHsi «DBOJIIOIHUS OPTaHMYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYUYHBIA WIIH
KpaeBeIueCKHuil My3eil).

Tema 3. OpranusMbl U OKpYy KaKOLIas cpeaa.

Okosiorusi Kak Hayka. 3ajJaud M pasfenbl 3KOJIOrMu. MeToabl 3KOJOTHYECKUX
UCCIIeIOBaHUM. DKOJIOTHYECKOe MUPOBO33PEHNE COBPEMEHHOTO YEIOBEKa.

Cpenpl  oOWTaHMS ~ OpraHM3MOB:  BOJHAs,  HA3eMHO-BO3JYIIHAs,  IIOYBEHHas,
BHYTPHOPTraHU3MEHHASI.

Okonorudeckune ¢akropbl. Kmaccudurarmus sxomorndeckux (akTopoB: aOMOTHYECKUE,
OMOTHYECKHE U aHTPOIOTeHHbIE. J[eCTBHE HKOIOTHIECKUX (PAKTOPOB HAa OPTaHU3MBI.

AbGuotnyeckue  (axkTophl:  CBET, TeMIeparypa, BiIaxHOCTb. DoTonepuoausM.
[IpucnocoOneHust opraHu3MoB K JAecTBHIO a0NOTHYECKUX (aKkTOpoB. buonsoruueckue puTMbl.

buotnueckne  Qaktopel. Buabpl OHOTHYECKMX  B3aUMOJEHCTBUIN:  KOHKYPEHLIHUS,
XHUIHAYECTBO, CUMOMO03 U ero (opmsel. [lapasutusm, koonepanus, MyTyaanu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJEOHMYECTBO). AMEHCANIM3M, HEUTpanu3M. 3HaYeHHEe OHOTHYECKUX
B3aMMOJICHCTBUI JJIS CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOrMYECKHE XapaKTepUCTUKU nomyssiuud. (OCHOBHBbIE MOKAa3aTeNHu IOMYJISLUH:
YHUCJIEHHOCTh, IJIOTHOCTb, POXKJIA€MOCThb, CMEpPTHOCTb, IPUPOCT, MHUrpanus. JluHaMmuka
YHCIIEHHOCTHU MOMYJISILUY U €€ peryJsiusl.

JdemoHcTpaumnu:

[Toptpetsl: A. I'ymbonpar, K. @. Pynse, 3. ['ekkensb.

Tabmumps! 1 cxemsl: kapra «[Ipupoansie 30Hb1 3eMian», «Cpeapl 0OUTaHUS OPTaHKU3MOBY,
«Dotonepuogusm», «llomymsmum», «3aKOHOMEPHOCTH pPOCTAa YHMCIEHHOCTU IOMYJISLUU
uHOY30pUn-Typenbkny», «lIuimessie nenmy.

JlabopaTopHble M IpaKTHYeCKUe padoThI:

Jlaboparopras pabota Ne 3. «Mopdonorunueckne 0COOEHHOCTH PACTEHUI U3 Pa3HBIX MECT
OOUTaAHUS.

Jlabopartopnast pabota Ne 4. « BnusiHre cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJICYCay.

ITpaktryeckas padora Ne 2. «[loxcu€r mIIOTHOCTH NOMYJISALMHA Pa3HBIX BUAOB PACTCHUI.

Tema 4. CoobmecTBa 1 IKOJTOTHYECKHE CHCTEMBbI.

CoobmectBo  opraHu3smMoB —  OuoneHo3.  CTpykTypbl — OHOIlEHO3a:  BHUOBasd,
NPOCTpaHCTBEHHas, Tpoduueckas (mumieBas). Buasl-nomuHanTel. CBs3U B OUOIICHO3E.

Dkosoruueckre cucreMbl (9kocuctemsl). lloHdarue 00 3kocucTemMe U OHOTeOLEHO3E.
OYHKIMOHAIBHBIE KOMIIOHEHTBl 3KOCHCTEMBI: IMPOJAYLEHTbI, KOHCYMEHTBI, pPEIyLEHTHI.
KpyroBopot BemecTB W MOTOK JHEPruu B IKOcUcTeMe. Tpoduueckue (MUIIEBBIE) YPOBHHU
skocucteMbl. [lumeBbie nenu u cetn. OCHOBHBIE MOKAa3aTeNM »SKOCUCTEMBI: OHoMacca,
IOPOAYKIHUS. OKOJIOTMYECKHe NHpaMHJIbl: HPOAYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCUCTEM: YCTOWYMBOCTD, CAMOPETYIISIINS, pa3Butue. CyKieccus.

IIpuponHble 3KOCHCTEMBL. ODKOCHCTEMBI 03€p M peK. ODKOCHCTEMa XBOWHOTO WIH
LIMPOKOJINCTBEHHOIO JIECA.

AHTpONOreHHbIE AKOCUCTEMBI. ATpPOIKOCUCTEMBI. Y pOOosKocucTeMbl. buonorndeckoe u
XO3SIIICTBEHHOE 3HAaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak ¢akTop ycToMumBOCTH dKocucTeM. CoxpaHeHHe OMOJOTHYECKOTrO
pazHo0Opa3us Ha 3emiie.



VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuiibl, coctaB U CTpykTypa Ouocdepsl.
XKusoe BemectBo U ero (ynkmun. OcobeHHOCTH OHMOC(ephl Kak TII00aTbHON KOCHCTEMBI.
Jlunamuyeckoe paBHOBeCHE U oOpaTHasi CBA3b B Ouocdepe.

KpyroBopoTsl BemecTB W OMOT€OXMMHUYECKHE ITUKIIBI AJIEeMEHTOB (Yyrjepoja, as3oTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenosedecTBo B Onochepe 3eminu. AHTpONOreHHbIe H3MeHeHHs B Ouocdepe. I'1obanbHbIe
HKOJIOTUYECKUE MPOOIIEMBI.

CocyecTBoBaHNE IpUPOABI U YenoBeyecTBa. CoxpaHeHne 6Mopa3HO00pasus Kak OCHOBA
ycroitunBocTu Onochepsl. OCHOBA pPallMOHATBHOTO YIPABJICHUS NPUPOAHBIMU PECypcaMH U MX
ucnonp3oBanue. JloCTIKeHHsI OMOJIOTHH M OXpaHa MPUPOIHI.

JeMoHcTpanum:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackwii.

Tabmuue!l u cxemsl: «[lumessie nenu», «bruoreHo3: coctaB u CTpykTypa», «[Ipupoansie
cooOmiectBay, «llenmn mnurtaHus», «Okojoruueckas nupamunay, «buocdepa u uersoBex»,
«OKOoCcUCTeMa IIMPOKOJIMCTBEHHOIO Jieca», «DKOCUCTEMa XBOMHOro Jecay», «buoleHo3
BO0EMAy, «ArpoueHo3», «lIpuMmepHble aHTPONOrE€HHBIE BO3JEHCTBUS HA IMPUPOLY»,
«BaxkHeiilime MCTOYHMKM 3arps3HEHUS BO3JyXa M TPYHTOBBIX BOa», «llouBa — BaxkHeas
cocTasistromiast ouocheps», «PakTopsl Aerpaganuu mouBy, «llapaukossrit apdexr», «DakTopsr
PanMoaKTUBHOTO 3arpsi3sHeHUs1 Onocdeprl», «Odmas cTpykrypa ouocheps», «Pacrnpoctpanenue
XKu3HH B Onochepe», «O30HOBBIN dKkpaH Ouochepr», «KpyroBopor yriaepoma B Guochepe»,
«KpyroBopoT a3oTa B mpupoe».

Ob6opynoBanue: MO/1eJTb-aNIINKALHS «Tunuunsle OMOIICHO3BI», repbapmuii
«PacturensHble  cooOmiecTBa»,  Koyulekuuu — «buonenos3», «Bpemutenn — BakHEHIIMX
CEeNIbCKOXO3SIICTBEHHBIX ~ KYJBTYp», TepOapuM M KOJUIEKUMH pPACTEHHH M SKUBOTHBIX,
NPUHAAISKAIINE K Pa3HBIM 3KOJOTMYECKUM IpynnaM oxHoro Buja, Kpacnas kaura Poccuiickoit
deneparyn, n300paKEHHUS OXPAHIEMBIX BHIOB PACTEHUH U )KUBOTHBIX.

I[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA TTPOTPAMMEBI T10 BMOJIOTHMU HA
BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O OBPA3OBAHU A

Cornmacno ®I'OC COO, ycraHaBiaMBaIOTCS TpeOOBaHUS K pe3yJbTaTaM OCBOCHMS
00yyYaroIuMHUCs MPOrpamMM CpeaHero oouiero oOpa3oBaHus: JTUYHOCTHBIM, METAPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHI

B cTpykType IMYHOCTHBIX pe3yJIbTaTOB OCBOEHHUS IpenMmeTa «bHomorus» BblIEICHBI
CIIEQYIOIIME  COCTaBISAIOLIME: OCO3HAHHWE OOYyYaloIUMUCS  POCCHUICKOM  Ipa’kIaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSTEIILHOCTH M CaMOOIPENEICHHIO,
HaJIMYME€ MOTHUBALMU K OOyYeHHUIO OMOJIOIWH, IeJeHaNpaBIeHHOE pPAa3BUTHE BHYTPEHHHUX
yOeXIeHUI JIMYHOCTH Ha OCHOBE KJIFOUEBBIX IEHHOCTEH M MCTOPHYECKUX TPAIUIA pa3BUTHUS
OMOJIOTUYECKOTO 3HaHUs, TOTOBHOCTh U CIIOCOOHOCTh OOYYaroIUMXCs PYKOBOJACTBOBATHCS B
CBOEH  JeSITEIbHOCTH  LIEHHOCTHO-CMBICIIOBBIMH ~ YCTQHOBKAMHM, MPUCYIIUMH  CHCTEME
OMOJIOTHYECKOTO 00pa3oBaHMs, HAIWYHE SKOJOTHYECKOTO IPABOCO3HAHMS, CHOCOOHOCTH
CTaBUTH 1IETH U CTPOUTH >KU3HEHHBIE TJIaHbI.

JlmgHOCTHBIE pPE3yNbTaThl OCBOEHHs mpeaMera «buomorusy mocTuUraroTcss B €IMHCTBE
y4eOHON M BOCIUTATENBHOHN JESITEIBHOCTH B COOTBETCTBHU C TPAJUIIMOHHBIMH POCCHICKUMU
COLMOKYJIBTYPHBIMU, UICTOPUYECKUMHU U TYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, NPUHITHIMU B
oOIIecTBe TpaBWIAMH M HOPMaMH TIOBEACHHUS W CIIOCOOCTBYIOT MpOIleccaM CaMOTIO3HAHWUS,
CaMOBOCIIUTaHMUSA U CaMOpPa3BUTHsL, Pa3BUTHs BHYTPEHHEH MO3MIUM JIMYHOCTH, NATPUOTH3MA,



YBaXXEHUSI K 3aKOHY U IMPaBOMOPAJIKY, YEJIOBEKY Tpyda M CTaplIeMy MOKOJEHHIO, B3aUMHOTO
YBaXXEHUS, OEpeKHOTO  OTHONICHUS K  KyJbTYpHOMY  HACJIEIUI0 W  TPAAUIUSAM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepauuu, Npupoae U OKpYKarolen cpese.

JInaHOCTHBIE pe3ybTaThl OCBOCHHS y4eOHOro npeamera «buonorus» MOMKHBI OTpakaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCSl PyKOBOACTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHEHTAlMi, TO3UTUBHBIX BHYTPEHHUX
yOXKICHHU, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM IIEHHOCTSM POCCHICKOro  00IIecTBa,
pacUIMpeHre >KMU3HEHHOTO ONbITa U OMbITa AESITEIbHOCTU B IMPOIECCE peallh3allid OCHOBHBIX
HaIpaBJIE€HUN BOCIIUTATEIBLHOU IEATEIbHOCTH, B TOM YUCJE B YACTHU:

1)rpaxaaHcKoro BOCIMTAHUSA:

cOPMUPOBAHHOCTh TPAKIAHCKOW TO3WIMK  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJ€Ha POCCUNUCKOro OOIIeCTBa;

OCO3HAaHUE CBOMX KOHCTUTYIIMOHHBIX TpaB W OOsA3aHHOCTEH, yBaX€HHWE 3aKOHA U
MPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM NEATENHHOCTH MPU CO3aHUU YUEOHBIX MPOEKTOB,
pelIeHnr yueOHbBIX U TO3HABATENIBHBIX 33124, BHITIOJTHEHUH OMOJIOTHIECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTh  OMpEAENsATh COOCTBEHHYIO TMO3UIUI0O TIO OTHOIIEHUIO K SBICHUSIM
COBPEMEHHOM JKU3HU U OOBSCHATH €€,

YMEHHUE YYHUTHIBATH B  CBOMX JEHUCTBUAX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU YOSKIEHUSMU, KYJIbTYPHBIMU IIEHHOCTSIMU M COLIMATIbHBIM
TTOJIOKEHUEM;

TOTOBHOCTh K COTPYJIHHYECTBY B TPOIECCE COBMECTHOTO BBHIMOTHEHHUS YYEOHBIX,
MO3HABATENIbHBIX W MCCIEN0BATENbCKUX 3a]1ad, YBAXXUTEIBHOTO OTHOIICHHUS K MHEHHUIO
OIITOHEHTOB TP 00CYKICHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTbH K TYMaHUTapHOU U BOJIOHTEPCKOMN JEATEIBHOCTH;

2) NaTPMOTHYECKOT0 BOCIMTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON TPaTaHCKOW UACHTHYHOCTH, TATPUOTH3MA, YBAKCHHSI K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTHU Mepen PoauWHON, roplocTH 3a CBOM Kpaid, CBOIO
Ponuny, cBO A3BIK M KYJIBTYPY, MPOIILJIOE U HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOIIEHHE K MPUPOAHOMY HACIEAUI0 M MaMSATHUKAM TPUPOJBI,
JNOCTHKEHUSIM Poccum B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAQJ POCCUUCKUX YYEHBIX B CTAaHOBICHUE W PAa3BUTHE
OuoIOTHY, TOHNMAaHUS 3HAUYCHUSI OMOJIOTHH B MO3HAHWUU 3aKOHOB MPUPO/IBI, B )KH3HU YEJIOBEKA U
COBPEMEHHOTO OOIIECTBA;

uaenHas yoexxJ1IEHHOCTh, TOTOBHOCTH K CITY>K€HMIO U 3anmuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHUE JYXOBHBIX IEHHOCTEH pOCCUICKOro HApOaa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAIlMIO0 U MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTHUPYSIChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAaHWE JIMYHOTO BKJIAJIa B TIOCTPOCHUE YCTOMYNBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POJUTENSIM, CO3/IaHHI0 CEMbH Ha OCHOBE
OCO3HAaHHOT'O NMPUHATHUS LIEHHOCTEH CEMEMHON ’KM3HU B COOTBETCTBUM C TPAAMUIMSAMHU HAPOJIOB
Poccuu;

4) 3cTeTHYECKOIr0 BOCIIUTAHUS



ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOUAs 3CTETUKY ObITA, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHU;

MMOHUMAHKE YMOITMOHAIBHOTO BO3ICUCTBUS KUBOM IPUPOABI U €€ IIEHHOCTH;

TFOTOBHOCTh K CAMOBBIPQXEHUIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMJIEHHE MPOSBIIATH
KadecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocnUTAHMSA, (POPMHUPOBAHUS  KYJbTYPbl 310POBbS U
MO HOHAJIBLHOIO 0JIArONOJIYYHs:

MMOHMMAHKE U peain3alus 3J0pOBOro U 6e30macHoro oopasa *u3HU (340POBOE MHUTAHUE,
COOJTIOICHHE TUTHEHUYECKUX TPABHI U HOPM, cOATaHCHPOBAHHBIA PEXHUM 3aHSATUH U OTABIXA,
perymsipHass (U3NYECKass AaKTUBHOCTH), OEPEeKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE IEHHOCTU TPaBWJI HWHAMBUIYAIbHOTO M KOJUIEKTUBHOTO O€30IacHOro
MOBEJICHHUS B CUTYAIUAX, YTPOXKAIOIINX 3TOPOBBIO M JKU3HU JIFOJICH;

OCO3HAaHWE TOCTEACTBHA W HEMPUSTHS BPEIHBIX MPUBHIYEK (YHNOTPEOIEHUS alKOros,
HapKOTHUKOB, KYpPEeHHUS);

6) TPy10BOT0 BOCIIUTAHUA:

TOTOBHOCTH K TPYIY, OCO3HAHUE IIEHHOCTH MacTePCTBA, TPYI0TIO0HE;

TOTOBHOCTH K aKTUBHOM JCSITEIBHOCTH TEXHOJIOTMUECKON U COIMATbHOM HAMPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSTEIILHO  BBINMONHSITH  TaKYHO
NEeSATENbHOCTD;

UHTEpEC K Pa3InyHbIM cepaM MpodeccruoHalbHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BBIOODP OyayIieii mpodeccruu U peanr3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOPA30BAHHUIO Ha MPOTSHKEHUU BCEH
KU3HH;

7) 3K0JIOTMYECKOr0 BOCTIMTAHUS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIECHHE K MPUPOE KaK MCTOUYHUKY KHU3HH Ha 3emIle,
OCHOBE €€ CYILIECTBOBAHMUS;

MOBBILICHHE YPOBHS 3KOJOTHYECKOW KYyJbTYpbl: MPHOOpETEHHE OMNbITa IJIAHUPOBAHUS
MTOCTYTIKOB ¥ OIICHKH WX BO3MOXKHBIX TIOCIIEJICTBUN JUIsI OKPYKAIOIIEH CPEJIbl;

OCO3HaHUE TTI00aTbHOTO XapaKTepa SKOJIOTHUECKHUX MpoOIeM U MyTel UX perieHus;

CIOCOOHOCTH HCIIOIB30BaTh MPUOOpETaeMble NMPU U3yUYEHUU OMOJIOTMH 3HAHUS U YMEHHUS
MpPU pelIeHuu MPoOIeM, CBSI3aHHBIX C PANMOHAIBHBIM IMPUPOAOIOIBE30BaHNEM (COOII0IeHUE
MpaBuJl MOBEICHUSI B MPHUPOJIEC, HANPABICHHBIX HA COXPAaHEHHE PABHOBECHUS B HKOCHUCTEMAX,
OXpaHy BUOB, 3KOCUCTEM, Onocdepsl);

aKTUBHOE HENpPUSATHE IEHCTBUM, MPUHOCAIIUX BpEJ OKPYKAIOIIEH MPUPOIHON cpee,
yMEHHE MPOTHO3UPOBATH HEOIArONPHUSATHBIE HKOJIOTMUYECKUE MOCIEACTBHUS MPeIIpUHUMAEMBbIX
JNEUCTBUN U ITPEAOTBpaALIaTh UX;

HaJU4he pa3BUTOTO HKOJIOTMYECKOTO MBIIIJIEHUS, HKOJIOTHYECKON KYyJIbTYphl, OIBITA
NEATEIbHOCTH  HKOJOTMYECKOM HANpaBICHHOCTH, YMEHUS pPYKOBOJCTBOBATHCS HMH B
[03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAIBHOW ITPAKTUKE, TOTOBHOCTM K YYacTUIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJIOTMUECKOM HAMPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

Cc(OPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOIIECTBEHHOW MpaKTHUKH, OCHOBAaHHOIO Ha JMajore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;



COBEPILECHCTBOBAHHE S3bIKOBON M UUTATEIBCKON KYJIBTYPHI KaK CPEJCTBA B3aMMOICHCTBHS
MEXTy JTFOJIbMU ¥ TTO3HAHUS MUPA;

MOHMMaHHue cnenu(uku OMONIOTMM KaKk HAyKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
paIMOHAIFHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUH TIEIOCTHOTO TPE/ICTABICHUSI 00 OKPYKAFOIIEM
MUpEe KaK O EIMHCTBE TPUPOJABI, UEIOBEKAa W OOIIEeCTBA, B TIO3HAHUHM TPHUPOJIHBIX
3aKOHOMEPHOCTEH ¥ PEIIeHHH POOJIEM COXPaHEHHsI IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OHMOJIOTHMU JUISI COBPEMEHHOW IMBUIIM3AINU: 00ECIICUCHUS
HOBOT'O YPOBHS pa3BUTHsI MEIAMLMHBI, CO3[JaHNUE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pemaTh pecypcHble poOIeMbl pa3BUTHsI YeJIOBEUECTBA, IOMCKA ITyTeH BbIX0Ja U3 II100aIbHBIX
HKOJIOTHYECKUX MPOoOIIeM U oOecrieueH st mepexoia K yCTOWIMBOMY Pa3BUTHIO, PAIlHOHAIEHOMY
MCTIOJIb30BaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aWHTEPECOBAHHOCTh B TOJYYCHUU OMOJIOTMYECKUX 3HAHWH B LIEJSIX TOBBIMIEHUS OOIIeH
KYJBTYpBl, €CTECTBEHHO-HAYYHOH T'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH (yHKIIMOHAIHHON
IPaMOTHOCTH 00y4arouuxcsi, GopMupyemMoi nmpu U3y4eHUr OUOJIOTHH;

MOHUMaHHWE CYITHOCTH METOJIOB ITO3HAHMUS, HCIIOJIL3YEMBIX B ECTCCTBEHHBIX HayKax,
CMOCOOHOCTH HCIIOJIb30BaTh MOJy4YaeMble 3HAHMA ISl aHauu3a W OOBSCHEHUS SIBICHHUH
OKpY’KalOIIero MUpa M TNPOUCXOMAIMX B HEM HM3MEHEHUH, yMEHHE JenaTh O00OCHOBaHHBIC
3aKJIIOYCHHST HAa OCHOBE HAYYHBIX (DAKTOB M HWMEIOMIMXCS MAHHBIX C IIENBI0 TTOJyYeHUS
JTOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITETIHHO HCIIOJIB30BaTh OWOJIOTHYECKUE 3HAHHS U PEIICHHS
po0JIeM B peabHbBIX KU3HCHHBIX CHTYaIINsX;

OCO3HAHME IIEHHOCTU HAYYHOU NESATEIHLHOCTH, TOTOBHOCTh OCYIIECTBIISTH MPOCKTHYIO U
UCCIIEIOBATEILCKYIO IEATEILHOCTh HHAMBHIYaIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHHUIO, K
aKTUBHOMY IIOJIyY€HUIO HOBBIX 3HAaHMH 10 OWMOJIOTUM B COOTBETCTBUU C >KU3HECHHBIMH
MOTPEOHOCTSIMHU.

METANPEJMETHBIE PE3YJIbTATbHI

MertamnpeaMeTHbIe pe3ysIbTaThl OCBOCHHS y4eOHOTO mpeamera «BHOJOTHs» BKIIIOYAIOT:
3HAYMMbIe I (OPMHPOBAaHUS MHPOBO33PEHHUS OOYYAIONIMXCS  MEXIUCIHUILTUHAPHBIE
(MexnpeMeTHbIC) OOIICHAYYHBIC TIOHSATHS, OTPAXKAIOIIHE 1IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U cnenu(uKy METOI0B IMO3HAHHMS, UCIIOJIh3yEMbIX B €CTECTBCHHBIX HayKax (BEIECTBO, YHEPT U,
SBJICHHE, MpOIecC, CHUCTeMa, HAayuHBId (DaKkT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopHsl, UCClefoBaHue, HAONI0JIEHHE, U3MEpeHHe, SKCIEPUMEHT M JpPYyruX), YHUBEpCaJbHbIE
y4eOHble JIeicTBUs (TI03HABATEeNbHbIE, KOMMYHHUKATUBHBIC, PETYISATUBHBIE), 00ECIIEUNBAIOIINE
(dbopMupoBaHre (PYHKIMOHATBHONH T'PAMOTHOCTH W COIMAIBHON KOMIETCHIIMHOOYYArOIINXCS,
CTIOCOOHOCTh o0yJaromuxcs UCTIOJTb30BaTh OCBOCHHEBIE MEXTUCIUTUTHHAPHEIE,
MHUPOBO33PECHYECKHE 3HAHHWS W YHUBEpPCAIbHBIC Yy4YeOHBbIC JCHCTBHS B TO3HABATEIBHOW U
COITMAJIEHOW TIPaKTHKE.

MertamnpeaMeTHbIe pe3yJIbTaThl OCBOCHHS IMPOTPaMMBbl CpPEIHEro 00Iero o0pa3oBaHUs
JOTKHBI OTPaXKaTh:

OBiajieHHe YHUBEPCAJbHBIMH YUeOHBIMHU MO3HABATEIbHBIMH el CTBUSIMU:

1)0a30Bble JIOrHYeCKHUE e CTBUS:

CaMOCTOSITENIFHO (OPMYJIMPOBaTh W aKTyalu3upoBaTh NpoOJeMy, paccMaTpuBaTh e¢
BCECTOPOHHE;

WCTIOJNB30BaTh TPH OCBOCHWU 3HAaHUH NPUEMBI JIOTHUECKOTO MBINIICHUS (aHAIN3a,
CHHTE3a, CpaBHCHHUS, KJIACCH(PHKAIMUA, OOOOIICHHS), PACKPhIBATH CMBICI OHOJIOTHYECKHX



MOHSITHI (BBIICATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATE CBS3H C APYTUMHU MOHITUIMH);

OTIPENICIIATh IENH JISATSIBHOCTH, 3aJaBas TapaMeTpbl UM KPUTCPUU UX JTOCTIIKEHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

UCTIOJB30BaTh OMOJIOTHYECKUE MOHATUS JUIsl OOBSICHEHWS (aKTOB M SIBICHHU >KHUBOU
MIPUPO/BL;

CTPOUTH JIOTHYECKUE pacCyXkIeHus (MHIYKTHBHBIC, JCAYKTUBHBIC, [0 aHAJIOTHUN),
BBISIBIISATH 3aKOHOMEPHOCTH W MPOTHBOPEUYHUS B PACCMATPUBACMBIX SIBJICHUSIX, (POPMYINPOBATH
BBIBOABI U 3aKJIFOUYCHUA

MPUMEHSTh CXEMHO-MOJICBHBIE CPEACTBA JUIS MPEJICTABICHHS CYIIECTBEHHBIX CBSI3eH U
OTHOIIICHWH B HM3y4aeMBIX OMOJOTHYECKHX OOBEKTaxX, a TAKKe MPOTHBOPEYHMH Pa3HOTO POJa,
BBISABJICHHBIX B Pa3JIMYHBIX HHq)OpMaHHOHHBIX HCTOYHHKAX,

pa3pabarbIBaTh IUIaH PEHICHUS MTPOOJIEMBI ¢ YIETOM aHAIHM3a UMEIOIUXCSl MAaTePUATbHBIX
1 HEMAaTEPHAIIBHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JCATEIBHOCTb, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB IICIISM,
OLICHUBATh PUCKH MOCIICIICTBUH JESITEIbHOCTH;

KOOPJAMHUPOBATb W BBINOJIHATH PAa0OTy B YCJIOBUSAX pPEAJbHOTO, BUPTYAJIBHOTO U
KOMOMHHPOBAHHOT'O B3aMMOJICHCTBHS;

Pa3BUBATh KPCATHUBHOC MBIIIJICHUEC NP PCIICHHUU JKU3HCHHBIX HpO6J’IeM.

2)0a30BbIe HCCAeN0BaTENbCKHE JIeiiCTBUS:

BJIaJICTh HaBBIKAMU Y4E€OHO-HMCCIIEIOBATEIBCKON W MPOEKTHOU NEATEILHOCTH, HaBBIKAMHU
paspeleHust mpooeM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY IOMCKY METOJIOB
peleHHs MPaKTHYSCKHUX 3a/1a4, MPUMEHEHHIO Pa3IMYHbIX METOOB TIO3HAHUS;

UCTIOJIb30BaTh PAa3lIMYHbIC BHIBI JCATEIBHOCTH TO TMOJYYCHHIO HOBOTO 3HAHUS, €ro
MHTEpIpeTaln, NPeodpa3oBaHUI0O U MPUMEHEHHUIO B YYEOHBIX CHUTYalHMsX, B TOM YHUCIE MpHU
CO3/IaHUU YYEOHBIX U COIMATBHBIX MPOEKTOB;

(dhopMUPOBATh HAYYHBIA THIT MBIIUICHHS, BIaIeTh HAYYHOH TEPMUHOJIOTUEH, KITFOUEBBIMH
IIOHATHUAMHA U MCTOJaMHU,

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3a/ladyd B O0Opa30BaTEIBHOM IEATEIBLHOCTH W
KN3HCHHBIX CUTyallUsiIX;

BBISIBIIAT TIPUYMHHO-CIICJACTBEHHBIE CBSI3M M aKTYaJIM3HPOBATh 3ajady, BBIABUIaTh
THIIOTE3y €€ peIIeHHs, HAaXOIUTh apryMEHTBI IS JIOKa3aTelIbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh TMONYYCHHbIE B XOJAE PEIICHUs 3aJa4d Pe3yJbTaThl, KPUTHYECKH
OLCHUBATH UX JOCTOBECPHOCTH, MIPOTHO3UPOBATH U3MCHCHHUE B HOBBIX YCJIIOBUAX,

AaBaTb OLICHKY HOBBLIM CUTYallUAM, OLICHUBATH HpHO6p€TéHHBII>'I OIIBIT;

OCYIIECTBIISATh IIEJICHANIPABICHHBIN MOUCK IMEPEHOCa CPEACTB W CIIOCOOOB JICHCTBHS B
Mpo)eCCUOHANIBHYIO CPEy;

yMeTh TICPEHOCUTh 3HAHMS B  TIO3HABATEIIBHYKD M  MPAaKTHYECKYl0  00JacTu
KHU3HEIIEATCITLHOCTH;

yYMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIC WJCH, Mpeajaratb OpPUTHHAIBHBIE TMOAXOABI M PpEIICHHs, CTaBUTh
POOJIEMBI | 3aJ1a4H, JOITYCKAONINE AIbTEPHATUBHBIC PEIICHHS.

3) padora ¢ undopmanueii:

OPUEHTHUPOBATHCA B PA3IUYHBIX HCTOYHHKAX WH(oOpMaiuu (TeKcTe ydeOHOTO mocoows,
Hay4YHO-TIOMYJIIPHOM JIMTepaType, OMOIOTHYECKUX CIOBAPSX U CIPABOYHUKAX, KOMITBIOTEPHBIX



0azax naHHBIX, B HHTepHeTe), aHATU3UPOBATh HMHQPOPMAIUIO PA3TUYHBIX BHAOB H (OpM
MIPEICTABJICHHSI, KPUTHYECKH OI[CHUBATH €€ JOCTOBEPHOCTH M HEITPOTUBOPEUYUBOCTE;

(bopMyJIMpOBaTh 3ampPOChl W TPHUMEHSATH PAa3JIMYHBIC METOABI TPU TOHWCKE M OTOOpE
Oouonornyeckoi nHpopmaIuu, He0OXOAMMOM ISl BBITIOTHEHUS YIeOHBIX 3a/1a4;

MPHOOpPETaTh OMBIT HCIOJB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHHA,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIH30BAHMS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANBHYIO (OpPMY TMpPEACTABICHUS OHOIOrHYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMsbl, TaOIHIIbI, PUCYHKH U APYTOE);

UCIIONIb30BaTh HAYYHBIN SI3bIK B KauecTBE CpEeACTBa NpU paboTe ¢ OHONOTHYECKOi
uH(pOpMaIel: MPUMEHITh XUMUYECKUE, PU3NISCKUE W MaTeMaTHYeCKHE 3HAKW W CHMBOJIHI,
dbopMyIbl, abOpeBHUATypy, HOMEHKJIATYPY, WCIOIB30BaTh M MPEOOPa3OBHIBATH 3HAKOBO-
CUMBOJIMYECKHE CPEACTBA HATJIATHOCTH;

BJIQJICTh HABBIKAMHU pACIIO3HABAHWSA W 3alIUTHl  HHpOpMawu, WHHOPMAIMOHHON
0€30MacHOCTH JTUYHOCTH.

OBiaeHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU A€l CTBUSIMM:

1)o0menne:

OCYIIECTBIISATh KOMMYHHKAIIMH BO BCeX cepax >KW3HM, aKTUBHO YYaCTBOBATh B JIMAJIOTE
WIH JUCKYCCHH TIO CYIIECTBY OOCYyKIaeMoil TeMbl (YMEHHE 3a/JaBaTh BONPOCHI, BHICKA3bIBATH
CYXKICHHSI OTHOCHTEILHO BBIMIOJHCHUS TIpeJiaracMoi 3a/laud, YYUTBIBATH WHTEPECHl H
COTJIACOBAaHHOCTD MO3UIUI IPYTUX YYaCTHUKOB AMAJIOTA W AUCKYCCUN);

pacro3HaBaTh HeEBepOAbHBIC CpEICTBA OOIICHHS, MOHMMATh 3HAYCHHE COIHMAIBLHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUS KOH(MIMKTHBIX CUTYallui, yMETh CMAT4aTh KOH(DIUKTHI U
BECTH MEPErOBOPHI;

BIIQJICTh Pa3NUYHBIMU CIIOCOOAMU OOIEHUS W B3aMMOICHCTBHS, TTOHUMATh HAMEPEHHS
JOPYTUX JIIOJICH, TIPOSBISATh YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY M B KOPPEKTHOU (opme
(OpMyJIMPOBATH CBOU BO3PAKCHHUS;

pa3BéPHYTO W JIOTUYHO H3JIaraTh CBOKO TOYKY 3PEHHUS C WCIOIH30BAHHEM SI3BIKOBBIX
CPEICTB.

2)coBMeCTHAs AeSITeJIbHOCTD:

MOHMMATh M MCTOJIh30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHUAYaIbHON pabOTHI MPHU
pelieHnr OMOIOrHYecKol MpobieMbl, 000CHOBBIBATH HEOOXOAMMOCTh MPUMEHEHHS TPYIIIOBBIX
¢dbopM B3aMMOACUCTBUS NPH PEIICHUH yueOHOH 3a1aun;

BBIOMpATh TEMATHKy M METOIbl COBMECTHBIX JCUCTBUN C Y4ETOM OOIIUX HHTEPECOB H
BO3MOXKHOCTEH Ka)KJIOTO YiICHA KOJUICKTHBA,

MPUHUMATh I[EIH COBMECTHOW JIEATEIBHOCTH, OPTraHW30BBIBATH M KOOPJIUHHPOBATH
JNEUCTBUSA TO €€ MOCTH)KEHHUIO: COCTABJIATh IUIAH JEUCTBUM, paclpenessiTh Pojd C YYETOM
MHEHUH YYaCTHHKOB, 00CYKJIaTh pe3yJIbTaThl COBMECTHOM pabOTHI;

OLIGHMBATh Ka4€CTBO CBOETO BKJIA/a M KaKJOTO yYaCTHUKA KOMAaH[bI B OOIIUN pe3yibTar
o pa3paboTaHHBIM KPUTEPHUSIM;

mpeyiaraTh HOBBIE MPOEKTHI, OIICHUBATH WU C TMO3UIMH HOBU3HBI, OPUTHHAIHLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIICCTBIISATh TMO3UTUBHOE CTPATETUYECKOE TIOBEJICHUE B PA3JIMYHBIX CUTYAIHSX,
MIPOSIBIISATH TBOPUYECTBO M BOOOpAKCHHE, OBITH MHUIIMATHBHBIM.

OBiajeHHe YHHBEPCAJbHBIMHU PeryIsiTHBHBIMH 1€ CTBUSIMU:

1)camoopranmusanus:



UCTOJb30BaTh OHOJOTMUYECKUE 3HAHUS U BBIABICHHS NpoOJIeM M HUX pEUIeHUs B
KU3HEHHBIX M yUYEOHBIX CHUTYaIHsX;

BBIOMpPATh HA OCHOBE OMOJOTMYECKUX 3HAHUH 1IEJIEBbIE U CMBICIIOBBIC YCTAHOBKU B CBOUX
JNEUCTBUSIX M IMOCTYIIKAaX IO OTHOLIEHUIO K JKUBOM IPHUPOJE, CBOEMY 3IO0POBBIO H 310POBBIO
OKpYKaIOIINX;

CaMOCTOSITENIFHO OCYIIECTBIISATh MO3HABATEIbHYIO JAEATENBHOCTb, BBIABIATH HPOOJIEMBI,
CTaBUTh M (opMylIupoBaThb COOCTBEHHbIE 3aJaud B OOpa30BaTENbHON JAEATEIBHOCTH MU
KU3HEHHBIX CUTYyalUsX;

CaMOCTOSITENIFHO COCTABIIATh IJIaH PEHICHUS MPOOJIEMBI C yUETOM MMEIOLIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M IPEIIIOYTEHHI,

JlaBaTh OLIEHKY HOBBIM CUTYyaIUsIM;

paclipsATh paMKH y4eOHOIro IpeiMeTa Ha OCHOBE JIMUHBIX NPEANOUYTEHUH;

JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIBIT;

CIocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOH 3PYIUIIMU B pa3HBIX 001aCTIX
3HaHU, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEeIbHBIN U KyJIbTYpHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTH, OLEHUBATh
COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJIaJIeTh HaBBIKAMU I103HABATEIbHON pe(IIEKCUU KaK OCO3HAHMsI COBEPILAEMBIX ACHCTBUIM
Y MBICIIUTENBHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHUM, UCIIOJIb30BATh MPUEMBI pedIeKCUI
U1l OLIEHKU CUTYalllH, BHIOOpA BEPHOT'O pelleHMS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTHUBBI U ApIYMEHTBI JPYTUX IIPU aHAJIU3€ PE3YJIbTAaTOB AEATEIbHOCTH;

3)npunsaTHe ce0s M APYrux:

MIPUHUMATD ce0sl, MOHNMasi CBOU HEJOCTAaTKU U JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U ApTYMEHTHI JPYTUX IPU aHAJIU3€ PE3YJIbTaTOB EATEIbHOCTH;

IIPU3HABATh CBOE MPaBO U MPaBO APYTUX Ha OIINOKY;

pa3BUBATh CIIOCOOHOCTh OHUMATh MUP € TO3UIMH JPYTroro 4eaoBeKa.

INPEAMETHBIE PE3YJIBTATDI

IIpenmetHbie pe3ynbraThl ocBoeHUs nporpaMMbl COO 1o 6uonorun Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yuyeOHoro mpeamera «buoorus» HaydHble 3HaAHWS, YMEHUS U
CrocoObl JEWCTBUI MO OCBOCHMIO, WHTEpPHpPETAllMd U NpeoOpa3oBaHUIO 3HAHWM, BUIBI
JESTEIbHOCTH 10 MOJTYYEHHIO HOBOTO 3HAaHUS U MPUMEHEHUIO 3HAHWM B Pa3IUYHbBIX YUEOHBIX
CUTyallusiX, a TakKXe B peaJbHbIX JKU3HEHHBIX CHUTYallUsAX, CBSI3aHHBIX C Ouosioruei. B
IporpaMMe mpeaMeTHbIe Pe3yIbTaThl IPEICTABICHbI 110 ToAaM 00yUYeHHS.

IIpenmeTHble pe3yjbTaTbl 0CBOeHUsI y4eOHOro mpeamera «buosiorus» B 10 kiacce
JOJI’KHBI OTPAKATH:

C(OPMHUPOBAHHOCTh 3HAHUH O MeCTE€ M POJM OMOJIOTMH B CHUCTEME HAy4YHOIO 3HAHUSA
€CTECTBEHHbIX HayK, B ()OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOH KapTHHBI MUpa U
HAYYHOI'O MUPOBO33PEHUS, O BKJIAJle POCCUMCKHUX U 3apyOeXHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE
Ouonoruu, QyHKIIMOHAIEHOW TPAMOTHOCTH YeJIOBEKa IS PELICHNs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COAEPKAHUE OMOJOTMYECKUX TEPMUHOB M MOHATUI: )KU3Hb, KIIETKA,
opraHusM, Meraboau3M (0OMEH BEImeCTB W  MpEBpallleHue DJHEPruu), TOMEOCTa3
(camoperynsauusi), YpOBHEBasi  OpraHU3allUsg  JKUBBIX  CHUCTEM, CaMOBOCIPOM3BEICHHE
(penpoyKIyst), HaCIEACTBEHHOCTh, HK3MEHUYMBOCTh, POCT U Pa3BUTHE;



YMEHHUE H3/aratb OHOJOrMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHas, MYyTallMOHHas,
[EHTpaJlbHas JIoTMa MOJIEKyJsipHOW Omonorum), 3akonel (I'. Mennens, T. Moprana, H. W.
BasuiioBa) 1 yueHus (0 HeHTpax MHOI000pasus U MPOUCXOXKACHUS KyIbTypHbIX pacTtenuit H. .
BaswuioBa), onpeenats rpaHUIbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

yMEHHE BJIa/IeTh METOJaMH HAay4yHOTO MO3HAHUS B OMOJOTHU: HaOJIOJIEHHWE W ONMCaHUE
KUBBIX CHCTEM, TMIPOIECCOB U SBIEHUH, OpraHu3alus W TMPOBeIeHHUE OHOIOTHYECKOTO
AKCIIEPUMEHTA, BBIIBI)KEHHWE THIOTE3bl, BBISIBICHHE 3aBUCHMOCTH MEXAY HCCIETyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IIOJyUYEHHBIX DPE3yJIbTAaTOB, HCIIOJIB30BAaHHBIX HAYYHBIX IOHITHH,
TEOpUI U 3aKOHOB, YMEHHE JIENAaTh BHIBOIbI HA OCHOBAHUU IIOJYyUEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATH CYLIECTBEHHbIE MPU3HAKH BHPYCOB, KJIETOK MPOKAPUOT U 3YKAPHUOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOUYHBIX OPraHU3MOB, OCOOEHHOCTH IMPOLIECCOB: 0OMEHA BEILIECTB U
MpeBpalIeHHs] SHEPruu B KIETKe, (OTOCHHTE3a, MIACTUYECKOIO0 M IHEPreTHUYecKoro oOMeHa,
XeMOCHHTE3a, MUTO3a, Mei03a, OIJIOJOTBOPEHHS, PA3MHOXKEHUS, WHAUBUAYAIbHOTO Pa3BUTHUS
opranusma (OHTOTE€HE3);

yMEHHE TMPUMEHAThH MOJTY4YCHHbIE 3HAHUA N7 OOBSCHEHUS OMOJOTHYECKHX IMPOILIECCOB U
SIBIIGHUH, 1711 IPUHSATHS TPAKTHUECKUX PEUICHUI B TTOBCETHEBHOM KU3HU C IIEJIbI0 00eCTICUeHUS
0€30IacCHOCTH CBOETO 3J0POBbS M 3JI0POBbS OKPYXKAIOUIMX JIIOJEH, COONIOJACHHUS HOPM
IrPaMOTHOTO TMOBEACHUS B OKpY’Kalolled NPUpPOIHON cpene, MOHMMaHHE HEOOXOAUMOCTH
WCTIOJIb30BAaHUS JIOCTHKCHUH COBPEMEHHOW OHMOJIOTMM M OMOTEXHOJIOTHH U PalMoOHAaIBLHOTO
MIPUPOIONIOIB30BAHUS;

yMEHHE pellaTh »JJIEMEHTapHble TeHEeTHYeCKHe 3aJaud Ha MOHO- U JAUTHOpUIHOE
CKpeIllMBaHUe, CIETNIEHHOE HACJeI0BAaHUE, COCTABISATH CXEMbl MOHOTHOPUAHOTO CKPEIIMBAHUS
JUIS TIpe/icKa3aHus HacleOBaHUs TPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JIAOOPAaTOpHBbIE M MpaKTHYECKue paboThl, COONOAATh MpaBHia MpPU
pabote ¢ yueOHBIM U J1a00paTOpHBIM 000pYI0OBaHUEM;

yMEHHE KpPUTHYECKH OLIEHWBATh M HHTEPNPETHUPOBATh HMH(OPMALNIO OHOJIOTrHYECKOrO
COJIep’KaHusl, BKIIIOYAIOUIYIO IICEBJOHAYYHbIE 3HAHMSI M3 PA3NUYHBIX HUCTOYHHKOB (CpeicTBa
MaccoBOd MH(OPMAaLNU, HAYYHO-TIOMYJISIPHbIE MaTepuabl), STUYECKUE aCIEKThl COBPEMEHHBIX
UCCIIEIOBaHUM B OHOJIOTMH, MEAMIIMHE, OMOTEXHOJOTMH; YMEHHE CO3[aBaTh COOCTBEHHBIE
MUCbMEHHBIE U YCTHBIE COOOIIeHHs, 00001as OHOIOrHYecKyt0 HH(DOPMALMIO U3 HECKOIbKHUX
HMCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh MOHITUIHBIN anmapaTr OHOJIOTHH.

IIpenmeTHble pe3yibTaTbl 0OCBOeHUsI y4eOHOro mpeamera «buosorus» B 11 kiaacce
HOJIKHBI OTPAKATH:

c(OPMHPOBAHHOCTh 3HAHWW O MECTE€ M POJH OHMOJIOTUM B CHUCTEME HAYYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B ()OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI MUpA H
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKUX U 3apyOEKHBIX YUEHBIX-OHOJIOTOB B pa3BUTHE
ouonoruu, GyHKIMOHAILHON IPAMOTHOCTH YEJIOBEKaA JIJIsl pelIeHHs )KU3HEHHBIX 3a]1ay;

YMEHHE PacKpbIBaTh COJIepPKaHNe OMOJOTHYECKUX TEPMUHOB U TIOHSATUI: BUJ, MTOMYJISIUS,
reHO(OH/, DBOJIONHUS, JBIKYIIHME CHIBl ((aKTOpbI) SBOJIONHMH, MPUCIIOCOOICHHOCTh
OpPraHu3MoOB, BHJ000pa30BaHME, HKOJOTHYECKHE (DAKTOpBL, OSKOCHCTEMa, IMPOJIYLEHTHI,
KOHCYMEHTBI, peyLIeHTbI, LIeMN MUTaHHs, SKOJIOrHYecKas mupaMuia, OuoreoneHos, onocgepa;

yMEHHE WU3naratb Owonorndeckne Teopun (dBomonmoHHas Teopus Y. JlapBuHa,
CHUHTETUYECKast TEOPHS HBOJIIOIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxojcrea K. M.
bopa, dyepenoBanus rinaBHbBIX HampaBieHW W myted 3Bomtonmu A. H. CeBeprioBa, yuyeHHs o
ounocdepe B. . Bepranckoro), onpenensts TpaHUIlbl UX MPUMEHUMOCTH K )KUBBIM CHCTEMAaM;



YMEHHUE BJaJleTh METOJaMU HAy4YHOTO TMO3HAHUS B OWOJIOTHH: HAOJIIOJEHUE U ONMHCAHUE
KHUBBIX CHCTEM, IIPOLECCOB U SBJIEHUH, OpraHu3alus U IPOBEJIEHUE OHOJOTHYECKOTO
OKCIIEPUMEHTA, BBIJBM)KEHUE THUIIOTE3bl, BBISBICHUE 3aBHCHUMOCTH MEXIY HCCIEIyEeMbIMU
BEJIMYMHAMHU, OOBSCHEHHE IIOJIyYE€HHBIX DPE3yJbTaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX IOHSITHH,
TEOPH U 3aKOHOB, YMEHHE JeTIaTh BEIBOIBI HA OCHOBAHHMH MOJTYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBIIENSATh CYIIECTBEHHbIE IPU3HAKU CTPOEHUS OMOIOTHYECKUX OOBEKTOB: BUJIOB,
HOMYJIAUUN, TNPOIYLEHTOB, KOHCYMEHTOB, pEAYLEHTOB, OHOI€OLEHO30B U HKOCUCTEM,
0COOEHHOCTH  MPOIECCOB:  HACIEICTBEHHOM  HM3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BUZ000pa30BaHus, MPUCIIOCOOIECHHOCTH OPraHU3MOB, JEHCTBHS KOJIOTHYECKHX (PaKTOPOB Ha
OpPTaHU3MBI, IEPEHOCA BEIIECTB U MOTOKA YHEPTUU B IKOCUCTEMAaX, aHTPOIIOTEHHBIX H3MEHEHHH
B DKOCHCTEMAax CBOEH MECTHOCTHM, KPYroBOpPOTa BEIIECTB M OHMOT€OXMMHUYECKUX IHUKIOB B
ounocdepe;

YMEHHE MPUMEHSTH TOJTY4YCHHBIC 3HAHUS Ui OOBSICHEHUS OMOJOTHYECKUX IMPOIECCOB U
SIBJICHUM, 711 IPUHATHSA NPAKTUYECKUX PEIIEHUH B MOBCETHEBHOM JKHU3HU C LIEJIbI0 00ecIeueHus
0€30IIaCHOCTH CBOEr0 370POBbS M 3/I0POBbSl OKPYXKAIOUIMX JIFOJeH, COOJIOJACHHUS HOPM
IPaMOTHOTO TIOBEJICHHUS B OKpPY)KAIOLIEH INPUPOTHOW Cpele, MOHMMaHHEe HEOOXOAUMOCTH
UCTIOJIb30BaHUS JTOCTHKEHHUH COBPEMEHHO 6uosiorun JUIst panroHaIHLHOTO
MIPUPOIONOIL30BAHUS;

yMEHHME pellaTh 3J€MEHTapHble OMOJOTMYECKHE 3aJaud, COCTaBJIATh CXEMBbI IEepeHOoca
BEIIIECTB M SHEPTHH B SKOCHCTeMaX (IIeTIH MUTAHUS ),

yMEHHE BBINOJHATH JTAOOpaTOpHbIE U IpaKTHuecKkue paboThl, coOI0AaTh MpaBuia Mpu
paboTte ¢ yueOHBIM U Ta00paTOPHBIM 000PYIOBAHHUEM;

yYMEHHE KPUTHYECKH OILIEHHMBAaTh U HHTEPHPETHPOBaTh HMH(OPMAIMIO OHOIOTHYECKOrO
COJIepKaHUsl, BKJIIOYAIOUIYIO TICEBJOHAYYHbIE 3HAHUS W3 PA3IUYHBIX HCTOYHUKOB (CpelcTBa
MaccoBOW WH(OpPMAalMK, HAyYHO-NOIMYJSPHbIE MaTepualibl), paccMaTpUBaTh TJI00aTbHBIC
AKOJIOTMYECKHE MPOOIEMBbl COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHE CO3/aBaTh COOCTBEHHBIE TIHCbMEHHBIE M YCTHBIE COOOIICHUsS, 00001Ias
OMOJNIOTHYECKYI0 HMHQOpPMAIMI0 W3 HECKOJBKHX MCTOYHUKOB, TI'PAMOTHO HCIOJIb30BaTh
MOHSITUIHBIN anmapaT OMOJIOTHH.

TemaTnueckoe niannposanue 10 kiaace

Ne | HaumeHoBaHme KoJsmn4yecTBO 4acoB
JIeKTPOHHBIE (HH(PPOBHIE)
n/ pa3aesioB U TeEM Bcer
KP | IIP | oOpa3oBaTe/ibHbIE pecypchl
n NMpoOrpamMmsbl 0
1 buonorus kak Hayka 2 0.5 bromiorexa OK
010 Y ' https://m.edsoo.ru/7f41¢292
) JKuBbIe cCHCTEMBI U UX | bu6nmoreka [IOK
OpraHu3aLus https://m.edsoo.ru/7f41¢292
3 XUMHYECKUH COCTaB U g | bu6nmoreka [IOK
CTPOCHHUE KJIETKH https://m.edsoo.ru/7141¢292
4 JKuzHenesTeabHOCTD 6 bu6mmorexa [IOK
KIICTKH https://m.edsoo.ru/7{41¢c292




PasMHOXkeHHE U
5 WHJIUBUyaTbHOE 5 1 bubnmorexa LIOK
https://m.edsoo.ru/7141¢292
pa3BUTHE OPTAHU3MOB
B B I I
https://m.edsoo.ru/7{41¢c292
OpraHWU3MOB
7 Cenekiusi OpraHu3MOB. 4 bubmuoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
OBULIEE KOJIMYECTBO 14 0 4
YACOB I10 [TPOT'PAMME
11 kaace
Ne HaumeHoBaHue Koau4yecTBo 4acoB
DJIeKTpPOHHbIe (HU(POBHIE)
n/ pa3aesioB U TeM Bceer
KP | IIP | oOpa3oBartejibHbIe pecypchl
n MPOrpaMMblI 0
| DBOJIOMOHHAA 9 | but6mmoreka [JOK
Omotorus https://m.edsoo.ru/7f41cc74
Bo3uukHOBEHNE U
2 pa3BUTHE )KU3HU Ha 9 0.5 Bubmmorexa HOK
https://m.edsoo.ru/7f41cc74
3emiie
3 OpranusMsl 1 5 1 bubnmnoreka [JOK
OKpYy’KaroIas cpesia https://m.edsoo.ru/7f41cc74
4 CooOmecTBa 1 1 bubmuoreka [JOK
AKOJIOTMYECKHE CUCTEMBI https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO 34 0 )5
YACOB I10 ITPOT'PAMME
IToypounoe nianuposanue 10 kiace
Ne KosmuecTBo yacos DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka
n/n Bcero | KP | IIP| oOpa3oBareibHbIE pecypcChl
Pa3znen «buosiorusi kak Hayka» - 2 yaca
buonorus B cucreme Bubmmorexa LIOK
1 1 https://m.edsoo0.ru/863e6122
HayK https://m.edsoo.ru/863¢632a
2 MeTo1b1 TO3HAHUS 1 0. | bu6mmoreka [IOK
YKUBOHW TIPUPOJIBI. 5 https://m.eds00.1u/863e6122
[TpakTuueckas pabora
Ne 1 «Mcnionp30oBanue
pa3IMYHBIX METO/IOB




MIPH U3YYCHHH
OHMOIOrMYECKUX
00BEKTOBY

Pasznen «KuBble cucTemMbl 1 HX opranu3anus» - 1 yac

buonornueckue
3 CUCTEMBI, IIPOLIECCHI U bubnmorexa [TOK
’ https://m.edso00.ru/863e6564
WX U3Y4YCHHE
Paznen «XumMuuyecKkrid COCTAB M CTPOEHHE KJIETKH» - 8 4acoB
A i?;:;eg;z ;OCTaB Bubnmotexa LIOK
https://m.edsoo.ru/863e674¢
MUHEpPAIBHBIE COJIU
5 benku. CocTaB u bu6mmoreka [IOK
CTpOEHHE OEJIKOB https://m.edsoo.ru/863e6b72
DepMeHTBI —
OMOJIOTUYECKHE
KaTaJan3aTophl.
JlaGoparopHnast pabota
6 Ne 1 «M3yuenue bubnuorexa [IOK
KaTaJIMTUYECKON https://m.edsoo.ru/863e6b72
aAKTUBHOCTH
¢dbepMeHTOoB (Ha
IpUMepe aMHJIa3bl
WJIM KaTasasbl)y»
bu6mmoreka [IOK
! YraeBonEt. Jumm e https://m.eds00.ru/863¢6870
2 Hyxnennossie bubnuorexa LIOK
KuCnoTel. ATD https://m.edsoo.ru/863e6d5¢
Hcropus u metoasl
9 H3yqepHHﬂ KJ‘IeTKIf. Bubmiorexa LIOK
https://m.eds00.1u/863e6e88
Knerounas reopus
Knerka kak
LEJIOCTHAs JKUBas
10 cucrema. CtpoeHue
MIPOKAPUOTUYECKOI
KIIETKU
11 Crpoenue bubmuorexa [JOK
AYKapUOTHYECKON https://m.edsoo.ru/863e6{f0
KJICTKH. https://m.eds00.1ru/863e716¢

JlaGoparopHnas pabota
Ne 2 «M3yuenune
CTPOEHHSI KJIIETOK
pacTeHui, ’KUBOTHBIX,




rpuOOB U OaKTepuit
M0JT MUKPOCKOTIOM Ha
TOTOBBIX
MUKpOIpenapaTax u
WX OIIHCAHHUE»

Paznena «’Kn3HeneATeILHOCTEH KJIETKH» - 6 4acoB

12 OOMeH BelecTB uin 1 bubmmoreka [JOK
MeTab0JIM3M https://m.edsoo.ru/863e766¢
IInactuueckuii

13 oOMeH. POTOCHHTE3. 1 bubmorexa HOK

https://m.edsoo.ru/863e7c¢98
XeMOoCHuHTE3

14 DHEepPreTuYeCcKuii | bubnuorexa [JOK
oOMeH https://m.edsoo.ru/863c¢7aae
JKu3HEeHHBIN UK
KieTku. [lenenue
KJIETKH. MUTO3.

JlaboparopHnast pabota
15 Ne 3 «HabGmronenue 1 0.5 bubmorexa TIOK
https://m.edsoo.ru/863e¢7dc4
MHTO3a B KJIETKAX
KOHYHKA KOpEIIKa
JyKa Ha TOTOBBIX
MUKpOIIpenaparax»
buocunTes Oenka.
16 Peakuus MaTpuuHOTO 1 bubmorexa TIOK
https://m.edsoo.ru/863e796¢
CHUHTE3a

17 Tpancusms — | but6mmoreka [JOK

OmocuHTe3 OeNKa https://m.edsoo.ru/863e796¢
Paznen «Pa3MHOKeHMe U HHAUBHAYAJIbHOE PA3BUTHE OPTaHU3MOB) - S 4acoB

18 Hexnerounsie popmbl | bubmuorexa [JOK
JKU3HU — BUPYCHI https://m.edsoo.ru/863e7540
®dopMBbI pa3MHOKEHHS Bubmmorexa LHOK

19 E— 1 https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e831e
. but6mmoreka [IOK

20 Meiios ! https://m.edsoo.ru/863e7f4a
21 O06pa3oBanue u 1 0.5 | bubmuoreka [JOK

Pa3BUTHC MTOJIOBBIX
KJIETOK.
OrmnogoTBOpEHUE.
JlaGoparopHnas pabota
Ne 4 «3yuenne
CTPOCHUSA ITOJOBBIX

https://m.edsoo.ru/863e81b6




KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»

22

NunuBuayansHOE
pa3BUTHE OPraHU3MOB

bu6mmoreka [IOK
https://m.edso00.ru/863e8436

Pasznen «HacaeacTBeHHOCTD B

H3MEHYUBOCTH OPraHu3smMoB) - 8 yacos

23

I'enetnka — HayKa O
HaCJICACTBCHHOCTH U 1
N3MCHYHUBOCTHU

bubmuorexa [JOK
https://m.edso0.ru/863e8612

24

3aKOHOMEPHOCTH
HacJeq0BaHUs
MIPU3HAKOB. 1
MonorubpuaHoe
CKpeIllMBaHUe

bu6moreka [IOK
https://m.eds00.ru/863e8878

25

Jurndpumnoe
CKpeIlIMBaHUE. 3aKOH
HE3aBHCHUMOT'O 1
HacJeJ0BaHUs
MIPU3HAKOB

bu6mmoreka [IOK
https://m.edsoo.ru/863e89a4

26

CremieHHoe
HaCJIeIOBaHUE
MIPU3HAKOB.
JlaGopartopHnas pabota
No 5 «3yuenne
pe3yNbTaToB
MOHOTHOPUAHOTO U
JTUTHOPUTHOTO
CKpEIMBaHUSA Y
Jpo30(QUITBI HA
TOTOBBIX
MUKpOTIpenapaTax»

0.5

but6mmoreka [IOK
https://m.edso0.ru/863e8c60

27

I'erernka moia.
Hacnenosanne
MPU3HAKOB,
CIETIJICHHBIX C MOJIOM

bubmuorexa [JOK
https://m.edso0.ru/863e8c60

28

N3MeHUHBOCTS. 1
Heunacnencrsennas
U3MEHYUBOCTb.
JlaGoparopnast pabota
Ne 6. U3yuenune
MOIU(DUKAITMOHHOM
W3MEHYUBOCTH,
MIOCTPOCHUE

0.5

but6mmoreka [JOK
https://m.edsoo.ru/863e8efe




BapUAIMOHHOTO Psia
Y BapHallMOHHOM
KpUBOIN»
Hacnencreennas
U3MCHYHMBOCTD.
JlaGoparopHnas pabota
No 7. «Ananu3 bubnuoteka [JOK
29 . 1 0.5
MyTaIui y https://m.edsoo.ru/863e8efe
Jpo30(¢UIIBI HA
TOTOBBIX
MHUKpOITpenaparax»
bu6mmoreka [IOK
30 Penernica wenosexa ! https://m.edsoo.ru/863e8d78
Pasznen «Cenexkuust opranuzmMoB. OCHOBBI OMOTEXHOJIOTHI - 4 Yyaca
31 Cenekius Kak HayKa | bu6mmoreka [JOK
U TIpOIIeCC https://m.edsoo.ru/863¢9214
MeTtonan!l u
1 INOCTHKEHUS 1 bu6mmoreka [JOK
CEJICKIIUU PacTCHUH 1 https://m.edsoo.ru/863e9214
JKHBOTHBIX
| Droremoromaax | BuGnmorexa LIOK
https://m.edsoo0.1ru/863e9336
MIPOM3BOICTBA
O6o006menue 1Mo TeMe
34 «HacneacTBeHHOCTh U 1
M3MEHUYHUBOCTH
OpraHU3MOB»
OBILIEE KOJIMYECTBO 34 0 4
YACOB I10 [TIPOT'PAMME
11 KJIACC
N KosnyecTBo 4yacoB DJIeKTPOHHbBIE IU(PPOBLIE
; Tema ypoka o0pa3oBaTejbHbIE
n/n Bcero | KP | IIP
pecypcsl
Pa3znen «IBoonnonHast 0uoJiorus» - 9 4acon
| DBOJIIOIHS U METOJIBI €& | bubnuorexa [JOK
W3YyUYEHUS https://m.edsoo.ru/863ea20e
Uctopus pa3sutus
2 HpeﬂfTaBJIzeHI/Iﬁ 00 1 bubmorexa [TOK
https://m.eds00.ru/863e9570
SBOJTIOIAN
3 MuKpO3BONOLIHS 1 bubnuorexa [JOK




https://m.edsoo0.ru/863e9cle

[TonynAnus kak
3JIEMEHTapHas €INHUIA
BUJIA U DBOJIIOLIMH.

bu6muoteka LIOK
4 Jlaboparopraz padora Ne ! 0.5 httos://rn.edsﬁ).ru/ 863e99c6
1 «CpaBHEHUE BUIOB 110
Mop(hosoruuecKkomy
KPUTEPHUIO»
BIKYIITUC CHITBI
5 gneMZIIiapHme 1 bubnuorexa LIOK
https://m.edsoo.ru/863e9da4
(haKTOPBI) YBOTIOITUN
6 EcTectBennslit 0T00p 1 | bubnnorexa [JOK
ero Gpopmal https://m.edsoo.ru/863e9ed0
PesynbTathl 3BOIIONNN:
PUCTIOCOOIEHHOCTh
OpPTraHu3MOB U
BUJI000pa30BaHUE.
7 JlaGopatophas paboTa Ne 1 0.5 bubnnorexa [JOK
2 «Onucanue https://m.edsoo.ru/863e9fde
pUCTIOCOOTIEHHOCTH
opranusma u eé
OTHOCHUTEIILHOTO
XapakTepa
2 Hanpasnenus u nytu | bubnnorexa [IOK
MaKpO3BOJTIOIHUN https://m.edsoo.ru/863e9cle
9 HeobpaTumocts |
HBOJIIOIIH
Pa3nen «Bo3HukHOBeHHUe U pa3BUTHE KU3HU Ha 3emiie» - 9 yacoB
10 Ucropus xu3nu Ha 3emiie |
¥ METOJIbI €€ 3YUCHUs
['unoressl
11 IIPOUCXOKICHHUS )KU3HU 1 Bubmmorexa HOK
https://m.edsoo.ru/863ea5a6
Ha 3emiie
Pa3BuTHe xu3HM Ha
12 3emJie o 3paM U 1 Bubmmorexa HOK
https://m.edsoo.ru/863eabbe
nepuoJam
13 OCHOBHBIE 3TaIIbI 1 0.5 | bubmmoreka [IOK

9BOJIIOLIMH
PACTUTENBHOTO U
KUBOTHOT'O MUDA.
[IpaxTruyeckas pabora Ne
1 «3yuenune

https://m.edsoo.ru/863ea8bc




HCKOIIaCMBIX OCTAaTKOB
paCTCHI/Iﬁ " XXUBOTHBIX B

KOJUTCKITUSX)

14 CoBpeMeHHas cuctema | bubmuorexa [[OK
OpPraHUYECKOTO MUpa https://m.edsoo.ru/863ea48e
DBOJTIOLIHS YEJIOBEKA bub6mmoreka [{OK

15 1
(anTpoOmIOTEHE3) https://m.edsoo.ru/863eac2c

16 fé?:;:g;lf)e CHIt ! bu6mmoreka [{OK

https://m.edsoo.ru/863ead44
aHTPOIIOTeHE3a

17 OCHOBHBIE CTauU |
ABOJIIOIIUN YE€IOBEKa
UYenoBeveckue pacsl U

18 MPUPOJHBIE a,I[;)HTaI_[I/II/I 1 Brbmroreia LIOK

https://m.edsoo.ru/863eaea2
YeJIoBeKa
Pa3nen «Opranu3msl 1 OKpY:KalIas cpeaa» - S 4acoB

19 DKOJIOTHS KaK HayKa 1
Cpensl oOuTanus u but6mmoreka [JOK

20 1
JKoJIorHYeckre (hakTopbl https://m.edsoo.ru/863eafec
AbGuoTtnieckue (HakTopsl.

JlabopaTtopHnas pa6ota No
3. «Mopdonoruueckue
0COOCHHOCTH pacTEHH

)1 13 pa3HbIX MECT | 0.5 bubmmoreka [{OK
oOHUTaHHS. https://m.edsoo.ru/863eb10e
JlaGopatopHas paboTa Ne
4. «Bnusgnue cBera Ha
POCT U pa3BUTHE
YEPEHKOB KOJIeycay

butmmoreka [JOK

22 broTieCKHE (akTOpEI ! https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE
XapaKTePUCTUKH
TTOTYJISIIAH.

23 [IpakTuueckas pabora Ne 1 0.5
2 «IloxcuyéT mI0THOCTHU
MOMYJISILANA Pa3HbIX
BHJIOB PAaCTCHUI

Paznen «CoolmiecTBa U 3K0J0ruYecKue cucTeMb» - 11 yacos

24 Coo01mecTBa OpraHu3MOB | bubmmoreka [JOK

— OHOLIEHO03

https://m.edsoo.ru/863eb46a




’s DKOJIOTUYECKHE CHCTEMBI
(3KOCUCTEMBI)

bu6nmoreka [JOK
https://m.edsoo.ru/863eb46a

OCHOBHBIC ITOKa3aTEIIN
YKOCHUCTEMEL.

26 OKOJIOTHYECKHE
nupamuibl. CBOMCTBa
skocucreM. Cykneccus

butmmoreka [JOK
https://m.edsoo.ru/863eb5fa

27 [IpupoaHbie 5KOCUCTEMBI

28 AHTpOHOFeHHBIe

9KOCHCTEMBI

buocdepa — rnobansHas

29
9KOCUCTEMA 3eMIIU

bubmuoreka [JOK
https://m.edsoo.ru/863ebb5e

3aKOHOMEPHOCTH
30 CyIIECTBOBaHUSA
o6uocdepsl

bu6mmorexa [IOK
https://m.edsoo0.ru/863ebd16

YenoBeyecTBO B

31
ouocdepe 3emau

1 CocymiecTBoBaHUE

IIPUPOABI U YEJIOBEUECTBA

bu6mmoreka [{OK
https://m.edsoo.ru/863ebale

O0600I11IeHIE TEMBI
33 «IBOJIIOIIMOHHAS
OHOJIOTHUS

O000111eHHE TEMBI
«Coo01ecTBa u
SKOJIOTUYECKHUE

34

CUCTCMBI»

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

2.5
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