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1. HOACHUTEJIBHASA 3AIIMCKA

ITpu pa3paboTke mporpamMmbl MO OUOJIOTHH TEOPETUYECKYI0 OCHOBY JUIS OINPENENICHUs MOAXOJ0B K (DOPMHUPOBAHMIO COJIEPKAHUS y4eOHOTO
npenMera «buonorus» cocraBunu: KoHuentyanbHbie TosokeHus GI'OC COO o B3amMOOOYCIOBICHHOCTH IIEJEH, COJEp)KaHUs, PEe3yIbTaTOB
oOy4yeHHss ¥ TpeOOBAHWH K YPOBHIO MOJTOTOBKM BBITYCKHHUKOB, ITOJIOKEHHS 00 OOIIMX IENsAX M MPUHIUIAX, XapaKTEPH3YIOIIUX COBPEMEHHOE
COCTOSIHHE CHCTEMBI CpeaHero oodmiero oOpaszoBanus B Poccuiickoit dexepannu, a Takke MOJOKEHUs O crnenupuke Ouojoruu, e€ 3HAYCHUU B
MIO3HAHUU KUBOM MPHUPOABI U 00ECIIEUEHUH CYILIECTBOBAHUS Y€JI0BEUECKOro oomectBa. CoriiacHO Ha3BaHHBIM IOJI0KEHUSIM, ONpPEAEIeHbl OCHOBHBIE
(GyHKIMU TPOTpaMMBI 110 OHOJIOTHU U €€ CTPYKTYpa.

HopmaTtuBHyto mpaBoBYIO OCHOBY JUTsl pa3paOOTKU HAacTOsIIEH paboyeit mporpamMMBbl 0 yueOHOMY npeameTy «buosorusy cocTaBisoT
CIIEYIOIINE JOKYMEHTHI:

1. ®enepanbublii 3akoH OT 29 pekalOps 2012 roma Ne 273-®3 «O6 o6pazoBanuum B Poccuiickoit ®denepanun» (¢ HW3MEHEHUSAMU U
JIOTIOJTHEHUSIMU ).

2. ®enepanbubiii 3akoH 0T 01.06.2005 Ne 53-03 «O rocymapcTBeHHOM si3bike Poccutickoit deneparmmy.

3. [Ipukas MuHuncrepcTBa 00pa3oBaHus nu HayKH Poccniickoit denepannn oT 17.05.2012
No 413 «O6 yrBepkaeHun (enepalbHOTO TOCYAApCTBEHHOTO 00pa30BaTENBHOTO CTAaHIApTa CpeaHero oodmiero oOpasomanus» (B pena. Ilpukazos
MunoOpHayku PO ot 29.12.2014Ne 1645, ot 31.12.2015 Nel1578, ot 29.06.2017 Ne 613, Munnpocsemenust PO ot 24.09.2020 Ne 519, ot 11.12.2020
Ne 712, 01 12.08.2022 Ne 732, o1 27.12.2023 Ne 1028).

4. Tlpukaz MunucrepctBa npocsenieHus: Poccutickoit @enepammu ot 18.05.2023 Ne 371 «O06 yrBepxkaeHnu ¢eaepaibHOi 00pa3oBaTebHOM
MporpaMMBbI CpeTHEro O0IIero 0opa3oBaHusm» (C M3MEHEHHIMH, YTBEPKICHHBIMU NPHKa3oM MuHHUCTEpCTBa mpocBenienus Poccuiickoit denepanun
o1 19.03.2024 Ne 171).

5. Tlpukaz MwunuctepcTBa mpocBemenus Poccuiickoit @enepanmu ot 22.03.2021 No 115 «O6 yrBepxknenuu llopsaka opraHuzanuu u
OCYITICCTBJICHUSI 00pa30BaTEIBHON JIEATEILHOCTH MO OCHOBHBIM OO0IIe00pa30BaTeIbHBIM MPOTPaMMaM HAYaJbHOTO OOIEro, OCHOBHOTO OOIIEro u
cpenHero o0miero oopasoBaHus .

6. IIpuka3z Munrocta P® u MunucrepctBa obpazoBanusi u Hayku Poccuiickoit ®@enepanuu ot 06.12.2016 Ne 274/1525 «O06 yrBepKaeHUU
[Topsinka opranu3anuy NOJy4eHHUs HauyalbHOTO OOIIEr0, OCHOBHOTO OOIIETo M CpelHero o0Iiero oopa3oBaHus IMllaMy, OTOBIBAIOIIMMH HaKa3aHUE B
BH/JIC JTUIIIEHUS CBOOOIBI» (C m3MeHeHus MU oT 20 aexadpst 2018 roma).

7. OcHoBHas 0011e00pa3oBaTeNbHas MporpaMmma cpeanero oodmero oopazopanusi KOY «Cpennss mikosna Ne 4 (ouHo-3a04Has)» (penakmus No
2), yTBep:kaAeHHas mpuka3zoM oT 25.06.2024 Ne 60.

8. [locranoBnenue ['maBHOTO rocyaapcTBeHHOTo caHuTapHoro Bpaua PO ot 28.09.2020 Ne 28 «O0 yTBepxaeHun caHuTapHbIX mpasui CIT
2.4.3648-20 «CanuTapHO-3MHAEMUOIOTUYECKUE TPEOOBAHUS K OpPTraHU3alUsIM BOCIIUTAHUS U O0y4YEeHHs, OT/AbIXa U 03J0POBICHUS JIeTeHl U
MOJIOJICIKI.

9. IlocranoBnenue ' maBHOrO rocygapcTBEHHOTro canuTapHoro Bpada P® ot 28.01.2021 Ne 2 00 yTBep>KACHUN CAaHUTAPHBIX MTPABHI K HOPM
CanlluH 1.2.3685-21 «['urnennyeckre HOpMaTUBBI U TPEOOBAHUS K OOECTIEUeHUIO OE30TaCHOCTH U (M) Oe3BPEIHOCTH I YesloBeka (DakTOpoB
Cpenbl OOUTAHUS.

10. ITocranoBnenue ['maBHOTO rocyaapcTBeHHOro caHuTapHoro Bpada P® ot 30.06.2020 Ne 16 «O0 yTBep»kA€HUN CAaHUTAPHO-
snuemuoaornyeckux npasui CII 3.1/2.4.3598-20 «CaHuTapHO-31UAEMHUOIOTHUECKUE TPEOOBAHUS K YCTPOICTBY, COIEpKAaHUIO U OPTaHU3AI|H



paboThI 00pa30BaTENbHBIX OPTAHU3AIMH U IPYTUX 0OBEKTOB COIMATIBHON HH(PACTPYKTYPHI ISl IETEH U MOJIOJEKH B YCIOBHSIX PACIIPOCTPAHEHU 5
HOBOI KOPOHaBUPYCHOH HMH(peKInn
(COVID-19)» (c m3menenusimu ot 21.03.2021).

11. Ipuxaz Munnpocsemenusi Poccun «O6 yrtBepxkaennun DenepanbHOro nepeyHs y4eOHUKOB, JOMYIIEHHBIX K HCIOJb30BAHUIO IPH
peanu3ai UMEIOIINX TOCYIapCTBEHHYIO aKKPEIUTALNI0 00pa3oBaTeNbHBIX MPOTPaMM HAYaIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeIHero o0mero
0o0pa3oBaHUsl OPraHMU3ALUSMH, OCYHICCTBISIOIIMMHA OOpa30BaTEIbHYIO JEATEIBPHOCTh M YCTAHOBJICHUS TIPEACITBHOTO CPOKA HCIIOJIb30BAHMS
UCKITFOUEHHBIX yu4eOHUKOB» OoT 21.09.2022 Ne 858 (c m3aMeHeHusIMHU, YTBEPKICHHBIMU MpUKa3oM MuHucTtepcTBa npocselieHus: Poccuiickoit
Oenepaunn ot 21.02.2024 Ne 119, ot 21.05.2024 Ne 347).

12. Tlonoxenue «O paboyux mporpammax y4eOHBIX MPEIMETOB, KYpCOB, MOJIyJeld Ka3eHHOTO 00111e00pa3oBaTeIbHOr0 yupexaeHus OMCKoi
obnactu «Cpennsist mkosa Ne 4 (ouHO-3a049HAas)», yTBEpkIeHHOE npuka3oM oT 09.08.2023 Ne 70.

Henun u 3agaun yyedHoro npeamera «buosorus»

Ilenp w3ydeHuss ydeOHoro nipeamera «buonorusn» Ha 0a30BOM YpPOBHE — OBJQJICHHE OOYYAIOIIUMHUCS 3HAHUSIMH O
CTPYKTYPHO - (DYHKIIMOHAJIBHOW OpTraHHW3aIlMH >KUBBIX CHCTEM Pa3HOTO paHTa W NMPHOOpPETEeHHE YMEHUI WCIIOJIh30BaTh STH
3HAHUWS JIJIsI TPAMOTHBIX JICHCTBUI B OTHOIIICHHUHU OOBEKTOB YKUBOU IPHUPOJIBI U PEIICHUST PA3JIMIHBIX YKU3HCHHBIX ITPOOIIeM.

JlocTwkeHre mNenu U3ydYeHus: ydeOHoro Iipeamera «bwumonorusp» Ha 06a30BOM ypoBHe oOOecrnednBaeTCs pPEIICHUEeM
CIEMYIOIINX 3a0ay:

— OCBOCHHE OOY4YaroIlUMHCS CHCTEMBI 3HAHUK O OHOJIOTMYCCKHUX TCOPHUSIX, YUYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX,
ruroTe3ax, MpaBWiiax, CIIy>KallUuX OCHOBOW i1 (hOPMHPOBAHHUS MPEIACTABICHHN O €CTCCTBCHHO-HAYYHOW KapTHHE
MHpa; O METOJaxX Hay4YHOI'o IMO3HAHWs;, CTPOCHHUH, MHOTOOOpa3uu M OCOOCHHOCTSX >XKHUBBIX CHCTEM Pa3HOTO YPOBHS
OpraHU3aIllH; BBIJIAIOIINXCS OTKPBITHSIX U COBPEMEHHBIX UCCIICIOBAHUSX B OMOJIOTHH;

— (popMmupoBaHre y OOydYaroIUXCs IMO3HABATCIbHBIX, MHTCIUICKTYaJIbHBIX M TBOPYECKHX CHOCOOHOCTEH B IMpollecce
aHaJIM3a JAaHHBIX O MYyTSAX Pa3BUTHSA B OMOJIOTMHU HAYYHBIX B3IUISIJIOB, HJACH U IMOJAXOJOB K M3YUYCHHIO KHBBIX CHUCTEM
pPa3HOro YpPOBHSI OpraHH3alluU;

— CTAaHOBJICHHE Yy OOYy4YaromuXCs OOIIeH KyJbTypbl, (PYHKIIMOHAJIBHONW TI'PAaMOTHOCTH, Pa3BUTHE YMEHUH OOBSCHITH U
OIICHUBATh SIBJICHUS OKPY>KalOIero MUpa >KHBOW MPUPOJIGI HA OCHOBAHWM 3HAHWW M ONBITA, MOJYYCHHBIX IPU HU3YyYCHUH
OMOJIOrMH;

— ¢opMupoBaHHE Yy OOyYalOIIUXCS YMEHUW WUIFOCTPUPOBATh 3HAYCHUE OWOJIOTMYCCKHUX 3HAHUH B IMPAKTHYSCKOM
JICSITSIIBHOCTH YEJIOBEKa, PA3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUH U arpOOHMOTEXHOIOTHIA;

— BOCITUTaHHUE YOEXKJIEHHOCTH B BO3MOXXHOCTH IIO3HAHHUSI YEJIOBEKOM JKHBOW IIPUPOABI, HEOOXOJMMOCTH OCpEeKHOTO
OTHOIICHUS K HEN, COOTIOACHUS S TUYECKUX HOPM MPHU NPOBEACHUHN OMOJIOTHYECKUX HCCICIOBAaHUM;

— OCO3HAaHHME I[IEHHOCTU OHWOJOTHYECKHUX 3HAHUN [JIsI TOBBIIMIEHUS YPOBHS DKOJIOTHYECKOW KYJIBTYpPBI, JJIs
(bopMupoBaHUsST HAYYHOTO MHPOBO33PECHUS;

— MpPUMEHEeHHE MPUOOPETEHHBIX 3HAHUN U YMEHHUI B MOBCEIHEBHOM XKU3HHU JIJIsI OIIEHKHU MOCIEACTBHU CBOEH JISSITEIILHOCTH T10
OTHOWICHUIO K OKpYXXarolled cpene, COOCTBEHHOMY 3JIOPOBBIO; OOOCHOBaHHE U COOJIOJIeHHE Mep TPOPUIaKTHKH



3a00JIEBaHUIA.

Mecto yueoHoro npeamera«buosorus» B yueoHom niane no ®OII:

B cucreme cpennero obmiero oOpazoBanus «buosorusi», uzydaemas Ha 0a30BOM YpPOBHE, SIBIISICTCS OOS3aTENbHBIM Y4EOHBIM IPEAMETOM,
BXOJILIIUM B COCTaB IIpeaMeTHON o0nacTu «EcTecTBEHHO-HAYUHbIE IPEAMETHI».

st u3ydyeHust Ouonoruy Ha 6a30BOM YpOBHE CpeHero oo0miero oopasoanust oTBoauTcs 68 yacos: B 10 knacce — 34 yaca (1 yac B Hezento), B
11 xiacce — 34 gaca (1 yac B Hezemio).

[IpeameTHas o6macth - «ECTeCTBEHHO - HAYYHBIE TIPEIMETHD.

Mecto yueoHoro npeamera «buosorusi» B yueonom miane KOY «Cpennsisa mkoJsia Ne 4 (04HO-3209HAs)»
Buonorus B8 KOVY "Cpennsas mxkoia Ne 4 (ouHo-3a0uHas)" m3ydaercs B 11-12 kimaccax.

[To yueOHOMY TUTaHY IIKOJIBI [0 OYHO — 3a04HOM opme oOyuenus B 11-12 kinaccax orBoautes 51 gac:
11 xmace — 0,5 gaca B Henemo (17 )
12 xiacc — 1 gac B Henento (34 u)

[To yueGHOMY IJIaHy MIKOJIBI TIO 3a04HOM opme 0OydeHus B 11-12 kmaccax otBoauTcst 51 4acos:
11 xnacc — 0,5 gaca B Henento (17 )
12 xiace — 1 gac B Henento (34 4)



YueOHO-MeTOANUECKOE 00ecTeueHne yqeﬁﬂoro nmpouecca

DdenepanbHas pabodasi mporpamma o yueoHomy mpenmety «bronorusy, yrBepxkaeHHas npukasoM MUHHCTEpCTBa MpocBenieHns Poccuiickoit
@enepamun ot 18.05.2023 Ne 371 «O6 yrBepxkaeHnn heaepanbHO 00pa3oBaTeIbLHOM MPOrpaMMBI CPEIHETO 00IIero 00pa3oBaHU.
Y4eOHO-MeToMYecKoe 00ecIIedeHre YIeOHOTo mpoIiecca mperycMaTpiBaeT uerosb3oBanue TuHIN Y MK (yaeOHO-MeTo IMYeCKuX
komrutekToB) st 10 m 11 kimaccoB, co3aanubix aBTopckuM KosuiekTrBoM (M. B. Aradonosa, B. . Cusornazos). YMK, kpome medaTHbIX HOCHUTENEH
(yueOHMK, BKIIOYCHHBINH B DenepanbHblil nepedeHsb, padodre TETPaan ), BKIIOYAET AIEKTPOHHOE yaeOHOoe mocooue.
Tlaceunux B.B., Kamenckuii A.A., Pyoyoe A.M., noo peoaxyueii [laceunuxa B.B. buonorus. bazossrii ypoenb. 10 kitacc: yaeOHUK. — M.
[Mpoceemnienne (JIro6oe nznanue ¢ 2023 .)
Aeacgponosa U. b., Cusocnazoe B. U., Komenesckas 4. B. buonorus. O6mas 6uonorus. ba3zossiii ypoBens. 10 kiace: padovast terpasb. — M.:
Hpoda. (JTIroboemzmanne c 2019r.)
Aeagponosa U. b., Cusoenaszos B. U., 3axaposa E.T. buonorus. ba3ossiit ypoenb. 11 kitacc: yaeouuk.—M.: Ipoda. (JTro6oe n3nanue ¢ 20191.)
Aeagponosa U. b., Cusocnazos B. U., Komenesckas A. B. buonorus. O6mas ouomnorus. ba3zossiii yposens. 11 kiace: pabouast rerpangs. — M.:
Hpoda. (JTIroboemzmanne c 2019r1.)
HarnsgHbie, 1eMOHCTpaIMOHHBIE U IPYTHE CPEICTBA O0yIeHUS:
repbapuu;
00pa3IIbl HCKOTTAaeMbIX PACTEHUH U )KHBOTHBIX;
KOMILJIEKT MUKPOTIPENapaToB;
KOJIJICKIIMOHHBIE 00pa3Ilbl PEICTaBUTENICH MECTHOU (PIIOPHI U (hayHBI;
KOMHAaTHbBIE PAaCTEHUS;
JIOTOK JUTsl pa3IlaTOYHOTO MaTepuaa;
JyTa py4yHasi;
HabOp MpenapoBaJIbHBIX UHCTPYMEHTOB;
MHKPOCKOI CBETOBOM IIKOJIbHBIN;
MHUKPOCKOTI IU(PPOBOIi;
Ha0OP XMMUYECKOU MOCY/ b U MPUHAAICKHOCTEH U1 1a00paTOPHBIX paboT.



2. COAEP)KAHUE YYEBHOT' O ITIPEJJIMETA «BUOJIOT US1»
11 kaacc
Tema 1. Buonorus kak Hayka

buonorus xak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUICCKUMU H IPYTUMH €CTECTBECHHBIMH HayKaMH, GHIOCOPUECH, STUKOM, ICTCTUKON 1
npaBoM. PoJib Gronoruu B pOpMUPOBAHUM COBPEMEHHOM HAyYHOU KapTUHBI Mupa. CUCTeMa OMOJIOTUIECKIX HAYK.
MeTop! MO3HAHUS )KUBOU NMPUPOIbI (HAOIIOCHUE, IKCIIEPUMEHT, OTIMCaHNE, U3MEpPEHUE, KiIacCu(UKAIIs, MOICTUPOBAaHUE, CTATUCTUYECKAs
00paboTKa JaHHBIX).
JdemoHncTpaumnu:
[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konpuos, /[x. Yorcon u @. Kpuk.
Tabmuis! u cxeMbl: «MeTo bl TO3HAHUS )KUBON TPUPOJIBD).
JlabopaTopHble U NPAKTHYECKHE PAadOThI:
[Ipaktruueckast padota Ne 1. «Mcmonp30BaHme pa3TuIHBIX METOI0B IMPU U3YICHUH OMOJIOTHIECKUX OOBEKTOBY.
Tema 2. /KuBble cucTeMbl 1 MX OPraHU3aANUA

XKusble cucteMbl (OMOCHCTEMBI) KaK MpeAMET u3ydeHus 6uonoruu. OTaudue KUBbIX CUCTEM OT HEOPTaHUUECKON PUPO/IBL.

CpoiicTBa 6MOCUCTEM U UX pa3zHOOOpa3ue. YPOBHU OpraHU3aluu OMOCUCTEM: MOJIEKYIISIPHBIN, OPraHOMIHO-KJIETOYHBIHN, OpraHU3MEHHBIH,
MOMYJISIIIUOHHO-BUI0BOM, SKOCUCTEMHBIHN (OMOTe01IeHOTUYECKHI ), OHOoChEpHBIH.

JdemoHcTpaumnu:

Tabmuib! u cxembl: «OCHOBHBIE MPU3HAKH KU3HIY, «YPOBHU OPraHu3aIluy >KHBOM MPUPOIBD».

OobopynoBanue: moaens mosiekynsl JJHK.

Tema 3. XuMu4eCKHUil COCTAB M CTPOECHUE KJIETKHU

XUMHYECKUH COCTaB KIETKUA. XMMHYECKHE DIEMEHTBI: MAKPOJIEMEHTBI, MUKPO3JIEMEHTHI. Bola 1 MUHEpaJIbHBIE BEIIECTBA.

@OyHKIMM BOJBI U MUHEpAJIbHBIX BEIECTB B KieTke. [lonnepxanue ocmotudeckoro 6anaHca.

benku. CoctaB u cTpoeHue 0enkoB. AMMHOKHUCIIOTEI — MOHOMEpHI OenkoB. HezameHnMble 1 3aMEeHUMble aMUHOKUCIIOTH. AMUHOKHUCIIOTHBIN COCTaB.
VYpoBHM CTPYKTYpbI O€IKOBOIM MOJIEKYIbI (II€pBUYHASL, BTOPHYHAs, TPETUYHAS U YETBEPTUYHASI CTPYKTYpa). XUMUYECKHUE CBOUCTBA OCIIKOB.
buonoruueckue QpyHkIM OEIKOB.

depMeHThl — OHosIornyeckue Katanuzatopsl. CTpoeHue GpepMeHTa: akTUBHbIN LIEHTp, cyOcTpaTHas criequduuHocTs. KodepmeHnTsl. ButamuHsl.
Otnuuns (pepMEHTOB OT HEOPraHMUECKUX KaTaTu3aTOPOB.

VYraeBoJibl: MOHOCaxapH/ibl (TII0K03a, pubo3a U Je30Kkcuprdo3a), 1ucaxapuabl (caxaposa, JJakTo3a) U MoJMcaxapusl (Kpaxma, TIIMKOTeH,
LeJIr0103a). bruonornyeckue GyHKIMM yTiaeBOI0B.

JIunuapl: TpuraMuepuisl, pochonunuasl, crepouasl. ['uapodunsHo-ruapodoOHbIe cBolicTBa. buonornyeckue ¢pyHkiun nununos. CpaBHeHHE
YTJIEBOJIOB, OCJIKOB U JIMIUI0B KaK HICTOUHUKOB SHEPTHH.

Hykneunossie kucnotel: JIHK n PHK. HykneoTuisl — MoHOMepb! HyKienHOBBIX kucaoT. Ctpoenue u ¢pynkuuu JJHK. Crpoenue n pynkiun PHK.
Bunst PHK. AT®: crpoenue u Gpynkuuu. Llutonorus — Hayka o KJIeTKe.



Knerounas Teopus — npumep B3auMOACUCTBUS HCH U (AaKTOB B HAYYHOM IMO3HAHUU. METO/Ibl U3Y4EHUS KICTKH.
Knerka kak nenoctHas xuBast cuctrema. O0mmue npu3Haky KIETOK: 3aMKHYTast Hapy)kHast MemOpana, mosekyinsl JIHK kak reneTnueckuii anmnapar,
crcTeMa CHHTe3a Oenka.
Tumb! KJIETOK: SyKapHOTHYecKasi U MpokapruoTuieckas. OcOOEHHOCTH CTPOSHHSI TPOKapUOTHUYECKON KieTku. Kierounas crenka 6akrepuid. CtpoeHue
9YyKapuOTHYECKON KIeTKH. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHOM U IPUOHON KIIETKH.
[ToBepXHOCTHBIE CTPYKTYPBI KIIETOK — KJIETOYHAsI CTEHKA, ITMKOKAIHKC, uX (yHKuuu. [lnazmaTnueckast MeMOpaHa, e€ CBOMCTBa M (DYHKIIHH.
Huronna3zma u e€ opranouasl. OaqHomemOpannbie opranounasl kietku: II1C, anmapat ['onbmku, muzocomsl. [101yaBTOHOMHBIE OPTaHOUIBI KJIETKHU:
MUTOXOHAPHUH, MIacTuabl. [Iporncxoxaenne MUTOXOHIpUM U riactul. Buasl miactun. HemeMOpaHHble opraHon/Ibl KJIETKU: pUOOCOMBI, KJIIETOYHBIH
LEHTP, UEHTPUOJIN, PECHUYKH, )KT'yTUKUA. DYHKIIMU OPTraHOUJIOB KJIETKH. BriroueHus.
SAnpo — perynsTopHsblil IeHTp kieTku. CTpoeHue sapa: sjaepHas 000J104Ka, KapuoIuiazMa, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.
TpaHcnopT BemECTB B KIETKE.
JdemoHncTpaumnu:
[Toptpetsr: A. Jleenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, [Ix. Yorcon, @. Kpuk, M. Yunkunc,
P. ®panknun, K. M. Bap.
Juarpammsl: «PacrpeneneHne XMMUYECKAX MIEMEHTOB B HEXXUBOM ITpUpoe», «PacnpeneneHne XUMUYECKUX 2JIEMEHTOB B JKUBOW MTPUPOJIEN.
Tabmuis! u cxemsl: «I[lepuoauueckas Tabaua XUMUYECKUX AIEMEHTOBY, «CTpoeHHEe MOJIEKYIbI BOJIbD», «brocunTes 6enka», « CTpoeHre MOJIEKYIIbI
6enkay», «Ctpoenue pepmenrtay, «Hyknennosbie kucnoTsl. JJHK», «Crpoenne monexynsr ATD», «CtpoeHune sykapuoTHUecKOn KIeTKn», «CTpoeHue
KUBOTHOM KIIETKN», «CTPOEHUE PACTUTEIBHOU KIETKH», «CTpOCHUE MPOKAPUOTUUECKON KIETKN», «CTpOoeHHuE siipa KIETKW», «YTIJIEBOIbIM,
«JIunuaey.
O0opynoBaHHe: CBETOBOM MUKPOCKOI, 000pYyAOBaHUE JUIsl IPUTOTOBJIEHUS MOCTOSHHBIX U BPEMEHHBIX MUKPOIIPENapaTOB; MUKPOIIPENapaThl
PaCTUTEINIbHBIX, JKUBOTHBIX U OAKTEPHATIBHBIX KIETOK.
JlaGopaTopHble M MpaKTH4YecKue padoThbl:
JIaGoparopHas pabota Ne 1. «/3ydeHne KaTaTUTUUECKOM akTUBHOCTH (PepMEHTOB (Ha MpUMepe aMuiIa3bl WM KaTajassl)y. JlaboparopHas padora Ne
2. «M3ydeHue cTpoeHus KJIETOK pacTeHUM, )KMBOTHBIX U OaKTepuil M0 MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OIUCAHUEY.

Tema 4. ) KuznenesiTeJLHOCTh KJIETKH

OOmeH BemecTB, WM META00JIN3M. ACCUMIUIAIMS (TUIACTUYECKUI OOMEH) U TUCCUMUIISINS (SHEPTeTHUYECKIt OOMEH) — JIBE CTOPOHBI €IMHOTO
nporecca Mmeradoau3ma. Poiib 3aKOHOB COXpaHEeHHMs BEIIECTB ¥ SHEPTHU B IOHUMAaHUU MeTabommn3Ma. Truiiel 0OMeHa BEemecTB: aBTOTPOMHBIN U
rerepoTpodHbIii. Posib (hepMEHTOB B 0OMEHE BEIIECTB M MIPEBPAILCHHH YHEPTUU B KIICTKE.

®dortocunrtes. CBeToBas u TeMHOBasi ga3bl poTocunTesa. Peakunu potocunTesa. dddexkruBHOCTh hoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A IS KUZHU
Ha 3emiie. BiusHue ycnoBuit cpeibl Ha OTOCHHTE3 U CIIOCOOBI MOBBILIECHHSI €70 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH .

XeMocuHTe3. XeMOCHHTE3UPYIOIIe OaKTepun. 3HaYeHNEe XeMOCHHTE3a JIJIsl )KU3HU Ha 3eMIle.

DHepreTudeckuii oOMeH B KieTke. Paciienienue BemecTs, BbIICICHHE U aKKyMYJIUPOBAaHUE SHEPTHU B KJIETKE. JTallbl SHEPreTUYeCcKoro 0OMeHa.
I'mukonus. bpoxenue u ero Buabl. KucnopoaHoe okucineHue, win KieToyHoe apixanue. OkucnutensHoe GochopunupoBanue. Ih(HeKTHBHOCT
SHEPreTHUECKOro 0OOMeHa.



Peakiun marpuuHoro cuntesa. ['enernueckas nadopmanus u JJHK. Peanuzanus renernaeckoit napopmanuu B KiieTke. [ eHeTuyeckuii Koa u ero

cBoiictBa. Tpanckpunuus — marpuunbiii cunte3 PHK. Tpancnsuus — Guocuntes Oenka. Jranbl Tpancisuuu. KogupoBanne aMuHOKUCIOT. Posib

pubocom B OuocuHTE3e OernKa.

Hexnerounsie hopmbl sxu3Hn — BUpYCHL. VicTopus oTkpeiTust BupycoB (/.M. IBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHBIN LUK BUPYCOB.

Bbakrepuodaru. bonesnu pacteHuii, )KUBOTHBIX U Y€JIOBEKa, BhI3bIBaeMble BUpycamu. Bupyc nmmynoaedunura gyenoseka (BUY) — Bo30yauTens

CIINa. OGpaTtHas TpaHCKPUIIIHS, peBepTa3a u UHTErpasa. [IpodunakTuka pacnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUN.

JdemoHcTpaumnu:

IToptpetsr: H. K. Konsnos, JI. M. iBanosckui, K. A. Tumupszes.

Tabmuiet u cxembl: « TUTBI TUTaHUSY, «MeTabonu3m», « MUTOXOHIPUS», « IHEPTeTHICCKU 00MeH», «Xoporuiacty, «PoTocunTte3y, «CTpoeHue

JHK», «Ctpoenne u pynkuuonupoBanue renay, «Cunre3 Oenka», «['eHetmueckuit kom», «Bupyce», «bakrepuodarny», «CTpoeHue u >XM3HEHHBIN

uukn Bupyca CIIN/la, 6axtepruodara», «Permukanus JJHK».

Oo6opynoBanme: moaenu-anmnkanuu «Y asoenue JJHK u tpanckpunumsy, «buocuntes 0enka», «CTpoeHue KIeTKn»; Mojienb cTpykrypsl JJTHK.
Tema S. PazMHOKeHHe U HHAMBU/AYAJIbHOE PA3BUTHE OPraHU3MOB

KneTounslil 1uKII, WK )KU3HEHHBIN UK KieTku. MHTepdasa u mutos. [Ipouecchl, nporekaromue B uHTepdaze. Permukanus — peakuus MaTpUYHOTO
cunresza JJHK. Ctpoenne xpomocoM. XpoMOCOMHBIN HaOOp — KapuOTHIL. JIUMIOUIHBIN U TalIONIHBIH XpOMOCOMHBIE HAOOPBI. XpOMaTHIbI.
[uTonornyeckue OCHOBBI Pa3MHOKEHUS U MHIMBUAYAIbHOTO Pa3BUTHUS OPraHU3MOB.

Henenne knetkn — muto3. Ctaauu Muto3sa. [Iponeccsl, mpoucxoadmue Ha pasHbIX CTAAUSIX MUTO3a. BHOJIOrM4ecKuii CMBICIT MATO3A.
[Iporpammupyemasi rudesb KI€TKH — arnonTos.

®opMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrosoe U 1ojioBoe. Busipl 06ecnosnoro pa3MHOXKEHHS: JAEJIEHHE HaJBOE€, NOYKOBAaHHE OJHO- U
MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHKe, BEreTaTUBHOE Pa3MHOXKeHHUE. VICKycCTBEHHOE KIIOHUPOBAaHHE OPraHU3MOB, €r0 3HAUEHHE IS CEJICKIUH.
ITonoBoe pa3MHOXkeEHME, €ro OTINYUSA OT OECIOJIOrO.

Meiio3. Craauu meiiosa. [Iporeccel, mpoucxoasiue Ha ctaausax Meiosa. [ToBenenne xpomocom B Meitoze. KpoccunroBep. buonornueckuii CMbICI U
3HAaYEHHUE MeHo3a.

I"ameTorene3 — mpoiecc 00pa30BaHMs IOJIOBBIX KJIETOK y dKHUBOTHBIX. [10J10BbIE JKene3bl: ceMeHHUKH U iMuHuKU. OOpa3oBaHue U Pa3BUTHE MOJIOBBIX
KJIETOK — raMerT (CrepMaTo30U/, sSfleKIeTka) — crepMaToreHes 1 oorene3. OcoOeHHOCTH CTPOSHHs AHLEKIETOK U CLIEpMaTO30MI0B.
OmnonorBopenue. [laprenorenes. MuanBuayansHoe pa3BuTHe (OHTOreHe3). OMOpHOHAIBHOE Pa3BUTHE (3MOpUOTreHe3). DTarnbl SMOPHOHAIBHOTO
pa3BUTHS y TO3BOHOYHBIX )KUBOTHBIX: ApOOJIEHUE, racTpy sy, opraHorenes. [loctamOpuonanbHoe pa3BuThe. Tuilbl IOCTIMOPHOHAIBHOTO
pa3BUTHS: TIPSIMOE, HENIpsIMOe (JIMYMHOYHOE). BinsiHue cpeibl Ha pa3BUTHE OPraHuU3MOB; (DaKTOphI, CIIOCOOHBIE BBI3BIBATH BPOXKJIEHHBIE YPOJCTBA.
Poct u pazButue pacrenuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTaUM Pa3BUTHU.

JdemMoHcTpanum:

Tabmuupl U cxempl: «POpMbl pPa3MHOXKEHUSI OPraHU3MOBY,

«/IBOiiHO€ OTIIIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE pacTeHUil», «JleneHne KineTku 6akrepuin»,

«CTpoeHHME MOJOBBIX KIETOK», «CTpoeHHEe XpoMOCcOMBD», «KiteTounbiii  mukim», «Pemmukanusa JJHK», «Muros», «Meitos»,

«[Ipsimoe u HenpsiMoe pa3BUTHEY, «I'aMETOreHe3 y MIEKONUTAIOIINX U YETI0BEKa», «OCHOBHBIE CTaJUM OHTOTCHE3a.

O0opynoBanmne: MUKPOCKOI, MUKpoTpenaparsl «CriepMaTo3011bl MIEKOTIMTAIOLIEr0», «SIHIEKIeTKa MIeKOTUTaoero», «Kapuokusaes B KJIeTkax
Kopeuika Jiykay, «/lenenue xierkn»; moaens JJHK, moaens Metada3zHON XpOMOCOMBI.



JlabopaTopHble U NPAKTHYEeCKHE PadoThI:
JIaboparopuas padota Ne 3. «HabmromeHne MuTO3a B KJIIETKaX KOHYHMKA KOPEIIKa JIyKa Ha TOTOBBIX MHUKPOTIpENapaTaxy».
Jlaboparopuas padota Ne 4. «M3y4eHne CTPOCHUS MOJIOBBIX KIETOK HA TOTOBBIX MUKPOTIpENapaTaxy.

Tema 6. HacieACTBEHHOCTh U U3MEHYNBOCTH OPraHNU3MOB

[Ipeamer u 3amaun renetuku. Mictopust pa3BUTHS reéHeTUKH. POJIb IMTOIOTUU ¥ SMOPHOJIOTHH B CTAHOBJICHUH T'€HETUKHU. BKiag poccuiickux u
3apy0eKHBIX YIEHBIX B PA3BUTHE TCHETUKH. METO/IbI TEHETHKH (THOPUI0TIOT MICCKHA, ITUTOTCHETHUCCKUN, MOJICKYIIPHO-TeHeTHYeCKnl). OCHOBHBIC
reHEeTUYEeCKUE MOHATHA. [ eHeTHUecKkasi CHMBOJIMKA, UCTIOJIb3yeMasi B CXeMaX CKPEIIMBAaHUMN.

3aKOHOMEPHOCTHU HacJieZJIOBaHUs IPU3HAKOB, ycTaHOBIeHHbIE I'. Mennenem. MoHOrnopuiHoe ckpelmBaHuie. 3aKoH eJMHO00pasusi THOPUI0B IEPBOIO
nokoseHus. [IpaBuno noMuHUpOBaHMS. 3aKOH pacHISIUICHUs TpU3HaKkoB. [ unore3a ynctoTel rameT. [101HOE M HEeMmoJIHOEe TOMUHUPOBAHHUE.
JurnbpuHoe cKkpemunBaHue. 3aKOH HE3aBUCHMOTO HACIIEIOBAHUS MPU3HAKOB. [[uTOreHeTnueckne OCHOBBI TUTHOPUTHOTO CKPEIITUBAHMUSL.
Ananusupyroniee ckpeniuBanue. Mcrnoap30Banne aHaTu3UPYIONIEro CKpeIBaHus i ONPeIeTICHUs] TEHOTHUITA OCOOH.

CueruieHHoe HacieoBaHue npusHakoB. Pabora T. Moprana no crernyieHHOMY HacjaeA0BaHHIO reHoB. HapylieHue cuensenys reHoB B pe3yibTare
KpOCCHHIOBEpa.

XpOMOCOMHasI TEOPHS HACIEACTBEHHOCTH. | eHeTHIEeCKre KapThI.

I'eneTtuka moma. XpoMOCOMHOE OTIpe/IeTIeHUE TI0J1a. AYyTOCOMBI | ITOJIOBBIE XpPOMOCOMBI. ['OMOTamMeTHBIE U TeTepOTaMeTHBIE OPTraHU3MBbI.
HacnenoBanue npu3HakoB, CIEIIEHHBIX C ITOJIOM.

N3menunBoCcTh. BUibl H13MEHYMBOCTH: HEHACIIEACTBEHHAS U HACJIEACTBeHHAs. PoJIb cpe/ibl B HEHACIIEICTBEHHON M3MEHYHUBOCTH. XapaKTEPUCTHKA
MO (DUKAITMOHHOW M3MEHYMBOCTH. BapuarmoHHsIid psa U BapuanoHHas KpuBas. Hopma peakiuu npusHnaka. KoinuecTBeHHbIE M Ka4E€CTBEHHBIS
MIPU3HAKK U UX HOpMa peakiuu. CBolicTBa MO (DUKAITMOHHOW N3MEHYHBOCTH.

HacnencrBenHnas, uim reHOTUNIAYECKAs], K3MEHUYNBOCTh. KoMOWHAaTHBHAS N3MEHUMBOCTh. Meio3 1 T0JIOBOH ITpoliecc — OCHOBA KOMOWHATUBHOM
M3MEeHYMBOCTH. MyTanmoHHast usMeH4nBOCTh. Kitaccudukanus MyTanuii: reHHble, XpOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MPUYHUHBI MyTalHid.
MyrareHnsbie (hakTOpbl. 3aKOH TOMOJIOTHUECKHX PAAOB B HacienCTBeHHOM m3MeHunBocTy H. V. BaBuiosa.

BresaepHas HacIeICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoBeka. Kapuortumn yenoBeka. OCHOBHBIE METO/IbI T€HETHKH Y€JIOBEKa: T€HEaTOrn4eCKHii, OIIM3HEIOBbIN, IMTOTeHETUYECKHIH,
OMOXMMHYECKUN, MOJIEKYJIIpHO-TeHeTHUecKuid. COBpeMEHHOE Olpe/iesieHHe FeHOTUIIA: TOJTHOTEHOMHOE CEKBEHHUPOBAaHUE, FTEHOTUIIHPOBAHUE, B TOM
gucine ¢ noMoibto [11P- ananuza. HacnencrBennsie 3a001eBanus YyeloBeKa: FreHHbIE 00JI€3HH, O0JIE3HU C HACIIEICTBEHHOM MPeApacnoioKeHHOCTHIO,
XpoMocoMHbIe OoJie3Hn. ComaTuyeckue U renepatuBHbie MyTauu. CTBOJIOBBIE KIETKU. [[puHIMIBI 310pOBOr0 00pa3a KU3HHU, TUArHOCTHKHY,
MpO(QUIAKTUKH U JICUECHUSI TeHeTHYeCKUX Oosie3Hell. MenuKo-reHeTHYeCKoe KOHCYIbTUPOBaHUe. 3HaUeHUE MEUIIMHCKON TeHETUKU B
MPEeIOTBPAILIEHUH U JICYSHUU TeHETUYECKUX 3a00JIeBaHUN YellOBEKa.

JdemMoHcTpanum:

[optpetst: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBuos.

Tabnuis! u cxembl: « MOHOTHOPHUIHOE CKPEIIIMBAHKUE U €T0 IIUTOTEHETUYECKAsi OCHOBAY, «3aKOH PaCIIEJICHHUS U €T0 IIMTOTeHEeTHYeCKast OCHOBAY,
«3aK0H YHCTOTHI raMeT», «/{urubpuanoe ckpemmBanuey, «l{uronorndyeckre OCHOBBI IUTHOPUIHOTO CKpelIuBaHus», «Melo3y», «B3aumoaelicTeue
aJUIETbHBIX TEHOBY, «[ '€HeTHUeCKre KapThl paCTEHUH, )KUBOTHBIX U YeJIOBEKa», «I eHeTuKa nosay, «3aKkOHOMEPHOCTH HACJIEI0BAHMS, CIIEIIIECHHOTO C
nosiom», «KapuoTumsl 4enoBeka 1 >KUBOTHBIX», «Buibl u3MeHUnBOCTH», «MoaudukannoHHas U3MEHUMBOCTHY, «HacnenoBanue pesyc-dakropay,
«'eHeTuka rpymnmn KpoBw», «MyTallmoOHHAs HU3MEHUYUBOCTb.



O0opynoBanue: Moenu-anminkanuu «MoHOTHOpUIHOE CKpelnBanue», «Hemonnoe noMuaupoBanuey, «/lurnOpuanoe cKkpemmuBanue,
«Ilepexpéct XxpoMOCOM»; MUKPOCKOT U MUKponpenapar «Jpo3oduna» (Hopma, Myraiiui GOpMbI KPbLUTEEB  OKPACKH TeJa); repoapuii «I'opox
IMOCEBHOM.
JlabopaTopHble H IPaKTHYeCKHe PadoThI:
JlaboparopHuas padota Ne 5. «M3ydeHne pe3yIbTaTOB MOHOTHOPHIHOTO M JUTHOPHIHOTO CKPEITUBAHUS Y AP030 (MBI HA TOTOBBIX
MUKpOIpenaparax».
JIaGopatopHnas pabdota Ne 6. «/3ydeHne MoIupUKAIIMOHHON H3MEHUYMBOCTH, TOCTPOSHUE BAPUALIMOHHOTO PSAa U BApUAIIMOHHON KPUBO.
JIaGopatopHnas padota Ne 7. «AHanu3 MyTanuid y Apo30(uisl Ha TOTOBBIX MUKPOTIpEnapaTaxy.
[Tpaktudeckas padora Ne 2. «CocraBieHue U aHAJN3 POJIOCIOBHBIX YETIOBEKAY.

Tema 7. Cenexuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH

Cenexuus Kak HayKa U mpoliecc. 3apokIeHUe ceneKuu 1 fomectukanus. Yduenue H. M. BaBuioBa o neHTpax NporucxoxaeHUsl U MHOT0OOpa3us
KYJIBbTYPHBIX pacTeHU. LIeHTpbI MporCcX0kK1eHUs TOMAIIHUX )KUBOTHBIX. COPT, MOPOAa, IITAMM.

CoBpemeHHbIE METObI CeNEeKIMU. MaccoBbIi 1 MHAUBUAYAIbHBINA OTOOPHI B CEJIEKIIMU PACTEHUH U KUBOTHBIX. OIIEHKa SKCTEphepa.
bnuskopocTBeHHOE ckpenuBanue — UHOpuIuHT. Yucras nunus. CkpemuBaHue YUCThIX TuHUH. ['ereposuc, niu rubpuanas cuna. HeponctBenHoe
CKpelllMBaHue — ayTopuauHr. Otaanénnas rudpuauzanus u e€ ycrnexu. MickyccTBeHHbIN MyTareHes U nojiydeHue NoJUIIonaoB. JlocTnxkeHus
CEJIEKIIMH PACTEHUM, )KUBOTHBIX 1 MUKPOOPraHU3MOB.

buoTtexHonorus kak oTpacib Mpou3BoJIcTBA. [ eHHas nHkeHepus. Jtarbl cozaanus pekomOouHanTHoil JJHK u tpancrennsix opranuzmos. Kierounas
nHeHepus. Kiertounsle KynbTypsl. MUKPOKIIOHAIBHOE pa3MHOKEHHE pacTeHUu . KiloHnpoBaHue BBICOKOIPOAYKTHUBHBIX CEIbCKOXO03IMCTBEHHBIX
OpPraHU3MOB. DKOJIOTHYECKUE U dTHYEeCKue pobiaembr. MO

JdemoHcTpaumnu:

[Toptpetsr: H. U. BaBuiios, M. B. Muuypum, I'. [I. Kapnieuenko, M. @. IBaHOB.

Tabmuis! u cxembl: kapta «L{eHTpbl MPOUCXOXKAEHUS U MHOT000pa3us KyJIbTYPHBIX pacTeHui», «lopoapl nomMamHux >KuBOTHBIX », «CopTa
KYJIbTYPHBIX pacTeHui», «OTaanéanas rudbpuausanus», «Padotel akagemuka M. @. BanoBay, «Ilomumionausy,

«O0BeKThI OHoTEXHOJIOTUNY, «KileTouHbIe KYIbTYPhl U KJIOHUpPOBaHUE», « KOHCTpyHpOBaHUE U NTEPEHOC T€HOB, XPOMOCOM).

OOGopyaoBanme: MyJISDKU IJI0JI0B U KOPHEILIOOB IUKUX (GOPM U KYyJIBTYPHBIX COPTOB pacTeHwuii; repbapuii «CenbCKOX03HCTBEHHBIE PACTEHUSD.
JlaGopaTopHble H NpaKTH4YecKue padoTbi:

Dkckypcusi «OCHOBHBIE METOIbI M TOCTHKEHUS CETICKIIUU PACTEHUH U )KUBOTHBIX (Ha CENIEKLIMOHHYIO CTAHIUIO, INIEMEHHYIO (hepmy,
COPTOMCTIBITATENFHBINA YYaCTOK, B TEIJIMYHOE XO3SICTBO, JTa00OpaTOPHIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

12 KJIACC
Tema 1. DBoJIOINOHHAA OMOJIOTUA

[IpennocelIku BO3SHUKHOBEHUS SBOJIIOLIMOHHON TeOpHUU. DBOJIIOLMOHHAS Teopus U €€ MecTo B OMosioruu. BiusiHue 3BOIOIMOHHON TEOpUH Ha
pa3BuTHE OMOJOTHU U IPYTUX HAYK.

CBuperenbcTBa HBOTIONMHU. [1aneoHTOIOrHUECKHE: TOCIEI0BATEIEHOCTh MOSBICHUS BUIOB B NTaJ€OHTOJIOTHYECKOH JIETOMUCH, IIEPEX0IHbIE (POPMBI.
buoreorpaduueckue: cxoAcTBO U paznuune GpayH u Grop MaTEpUKOB U OCTPOBOB.



OMOPHOJIOTHYECKUE: CXO/ICTBA U PA3IHUUs SMOPUOHOB PAa3HBIX BUIOB MO3BOHOYHBIX. CpaBHUTEIIbHO-aHATOMHYECKUE: TOMOJIOTUYHBIE, aHAJIOTHYHBIE,
pYAMMEHTapHbIE OPTraHbl, aTaBU3MbI. MOJIEKYIIPHO-OMOXMMHUYECKHE: CXOACTBO MEXaHU3MOB HACJIECICTBEHHOCTH U OCHOBHBIX META0OIMYECKHX ITyTeH
y BCEX OPraHU3MOB.
OpoumoronHas teopust Y. lapsuna. [Ipennocsuiku BOSHUKHOBEHHS JapBUHU3MA. JIBUKYIIHE CUIIBI SBOJIIOLUU BUJIOB 110 J{apBUHY (M30BITOYHOE
Pa3MHOKEHHE MPU OTPAHUYCHHOCTH PECYPCOB, HEOIpeAeIEHHAs U3MEHYNBOCTh, O0ph0a 3a CyIeCTBOBAaHUE, €CTECTBEHHBIN 0TOOD).
Cunretrnueckas Teopus sBojtonnu (CTI) u e€ 0CHOBHBIE MOJIOKEHHS.
Muxkposontornus. [Tonmynsnus kak equHUIAa BUIa U 3BOJIIOLUN.
JBuxkymue cuibl ((akTopbl) SBOJIIOLMY BUJOB B IpUpoje. MyTalmoHHbIN poliecc U KOMOMHATUBHAS U3MEHYUBOCTD. [lomynsinoHHbIE BOJIHBI U
npeiid renos. M3omsus u MUrpanus.
EctectBenHbIlt 0TOOp — Hampasistonuil paktop 3Bostonuu. opmbl ecTeCTBEHHOTO 0TOOpA.
[IprcnocobaeHHOCTh OPraHU3MOB Kak pe3ysbTat 3BooIMH. [IprMeps! nprcnocobaeHunit y opraHusmMoB. ApoMop(o3bl U uanoaaantanuu. Bua u
Busi000pazoBanue. Kpurepuu Buaa. OcHOBHBIE (OPMBI BUI000pa30BaHUS: reorpaguueckoe, IKOJIOTHIECKOE.
Maxpoasosmtonusi. @opMbl 3BOJOLMN: (UIeTHYECKas], TMBEPIeHTHAs, KOHBEpreHTHasl, napajuieapHas. HeoOpaTtuMocTs 3BOIOIUH.
[IpoucxoxxaeHue oT HeclleUaIU3UPOBaHHBIX MpeakoB. [Iporpeccupyromas cnenuanu3amnus. AganTuBHas pagralys.
JdemoncTpaumnu:
[optpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Japsusn, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, ®. Miomep, A. H. CeBeprios.
Tabmuis! u cxembl: «Pa3BuTHE OpraHUYecKoro Mupa Ha 3emiiey», «3apoIbIIy O3BOHOYHBIX KUBOTHBIXY», « ApxeonTepukcy, «@opmbl 60prObI 32
cymecTBoBaHuey, «EctecTBeHHbIN 0TOODPY, «MHOT000Opa3ue copToB pacTeHU», « MHOTO0Opa3ne mopo 1 KUBOTHEIXY, «[lomymsamuny, «MyTanrnoHHas
U3MEHUUBOCTBY; «Apomopho3ely, «Maunoamantanumn», «O0mas aereHepanus», «/BrKyiine cuibl 3BoJonnny», «Kapra-cxema Mapiuipyra
nyremectsus Y. lapsunay, «bopr0a 3a cymectBoBanue, «IIprucmoco0meHHOCTh Oprannu3mMoBy, «I'eorpadudeckoe BUI000pa3oBaHUE,
«DKOJIOTUYECKOE BHI000pa30BaHUE.
OO0opyaoBaHme: KOJUIEKIMS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKpPacKu; HaOOP IJI0J0B U ceMsiH; Kosutekuus «[Ipumepsl 3aTHBIX
MPUCTIOCOOICHU Y )KUBOTHBIX); MAarHUTHASI MOJIEITh
«OCHOBHBIE HaIlPaBJICHUS YBOIIOLNIY»; 00bEMHAs MOJieNb «CTpOEHUE TOJIOBHOTO MO3Ta MO3BOHOYHBIX).
buoreorpaduueckas kapta Mmupa; Kosuekuus «PopMbl COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX M PACTEHUI»; MATHUTHAS MO/IEJb-alIIuKaUs
«Ilepekpéct xpoMocoM»; BiIaXKHbIE IpenapaThl «Pa3BuTue HacekoMoroy, «Pa3purtue JArylmkuny»; Mukponpemnapar «/Ipozodunay (Hopma, myrauuu
(hOpMBI KPBUIIBEB U OKPACKH TEA).
JlaGopaTopHble H NIpaKTU4YecKue padoThbi:
JlaboparopHas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPHOIOTUYECKOMY KPUTEPHUIO».
JIaboparopHas padota Ne 2. «Onucanue npucrnocobJIeHHOCTH OpraHu3Ma 1 €€ OTHOCUTEIILHOTO XapaKTepay.

Tema 2. Bo3HnKkHOBeHMe U Pa3BUTHE KU3HU Ha 3emuie

JloHay4HbI€ MPEICTABICHUS O 3apOKICHNH KU3HU. HaydHble runoTe3bl BOSHUKHOBEHHUS KU3HU Ha 3emiie: abuoreHes v MaHcnepMus. XumMuyeckast
HBOJIFOLUS. AOMOTEHHBIA CUHTE3 OPraHNYECKUX BELIECTB U3 HEOPraHMUECKUX. DKCIEPUMEHTAIbHOE MOATBEPKICHNE XUMUUECKOM IBOJTIOLIUH.
HauanbHble sTans! Ononorudeckoit sposorun. 'nnoreza PHK-mupa. @opmupoBanne MeOpaHHBIX CTPYKTYP U BO3HUKHOBEHHUE NMPOTOKIETKH. [lepBbie
KIIETKU U UX 3BOJIIOLHS. POPMUPOBAHNE OCHOBHBIX IPYII KUBBIX OPraHU3MOB.



Pa3BuTHe xxu3Hu Ha 3emie 1o 3pam u nepuojam. Karapxei. Apxeiickas u nporepo3oiickas 3psl. [laneo3oiickas 3pa u €€ nepuoipl: KeMOpUIMCKUiA,
OPJAOBUKCKHUN, CHIIYPHUICKHH, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IIEPMCKHIA.
Me3so30iickas 3pa U €€ epHOIbl: TPUACOBBIN, FOPCKUA, MEIOBOU. KaliHO30MCKast 3pa U €€ Nepuoabl: MAJIEOT€HOBbINA, HEOTE€HOBBIN, aHTPOIIOT €HOBBIM.
XapakTepucTUKa KIMMaTa U Te0JOTHYeCKHX npoueccoB. OCHOBHBIE 3TaIlbl YBOIOIMU PACTUTEIBHOTO U )KMBOTHOTO MHpa. ApoMOpdO3bl Y pacTeHU
1 KUBOTHBIX. [losIBIIeHNE, pacBET ¥ BBIMUPAHUE TPYIII )KUBBIX OPIraHU3MOB.
Cucrema OpraHMYeCcKOro Mupa Kak oTpakeHue 3Botoui. OCHOBHBIE CUCTEMATHUECKUE TPYIIIbl OPraHU3MOB.
DBOJIIOLMS YeTI0BeKa. AHTPOIIONIOT U KaK Hayka. Pa3BUTHe MpecTaBICHUM 0 MPOUCXOKICHUH YeloBeka. MeTo1bl N3y4eHHUs] aHTPOIIOTEHE3a.
CxoJacTBa M pa3auyusi YeJI0BeKa U )KMBOTHBIX. CHCTEMAaTUUYECKOE MOJI0KEHHUE YEIOBEKa.
JBwmxynie cuibl ((pakropsr) anTponorenesa. HacnencTBeHHass N3MEHYMBOCTD U €CTECTBEHHBIN 0TOOpP. OOIIEeCTBeHHBINH 00pa3 KU3HHU, U3TOTOBIICHHE
Opyauil Tpy/a, MBIILIJICHUE, PEUb.
OcHOBHBIE CTaJMH U BETBU HBOJIIOIIMHU YeJIOBEKA: aBCTpasionuTeku, UenoBek ymensiil, Uenosek nmpsimoxoasamimii, YUenoBek HeaHnaepTanbckuil, YUenosek
pazymHblid. Haxoaku MCKOTIaeMbIX OCTaHKOB, BPEMsI CYILIECTBOBaHUS, 00JIaCTh paclpocTpaHeHHsl, 00bEM TOJIOBHOTO MO3Tra, 00pa3 *KU3HU, OPYAHUSL.
Yenoseueckue pacsl. OCHOBHbBIE OO0JIbIIINE pachl: €BpONeonaHas (€Bpa3nuiickas), HErpo-aBCTpaIONIHas (3KBATOpHaIbHAs), MOHTOJIOUTHAs (a3HMaTCKO-
amepukaHckas). UepTsl MpUCIIOCOOIEHHOCTH MPECTaBUTENICH UEIOBEYECKUX Pac K YCIOBHM CYIIECTBOBaHUA. ETMHCTBO YelIOBEYECKUX pac.
Kputnka conmansHOro 1apBuHMU3Ma U pacusMa.
JdemoncTpaumnu:
[Moptpetsr: @. Pean, JI. Ilactep, A. U. Onapun, C. Mumep, I'. FOpwu, Y. JlapBus.
Tabmuib! u cxembl: «Bo3HukHOBeHHEe COTHEYHOM CUCTEMBI», «Pa3BuTHE OpraHnyueckoro Mupay, «PacturenbHas KieTka», «KUBOTHas KIETKay,
«IIpokaprnornueckas kierka», «COBpEMEHHAas CUCTEMa OPraHU4YeCKOTo Mupay, «CpaBHEHHE aHATOMUYECKHUX YEPT CTPOCHUS YeJIOBEKA U
4eJI0BeK0OOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTA MaJICOHTOJIOTMYECKUX HaX0JOK MPEIKOB COBPEMEHHOTO UeIoBeKay, «JlpeBHeHIIne JII01u,
«/IpeBHue moan», «IlepBbie COBpeMEHHbIE 0N, «HeToBeUeCKrue pachl».
Oo6opynoBanme: myispxu «lIpoucxosxieHue yeaoBeka (OIOCTBI aBCTPAIONUTEKA, MUTEKAHTPOIIa, HeaHIepTaiblla, KPOMaHBOHIIA)»; CIETIKH KAMEHHBIX
opyauil NepBOOBITHOTO YeJIoBeKa (KaMHHUOTIEPhl, pyousa, ckpebiia); reoxpoHoiornyeckas Tadnuia; KouieKius «PopMbl COXpaHHOCTH
HCKOIAEMbIX )KMBOTHBIX U PACTCHUI.
JlaGopaTopHble H NpaKTH4YecKue padoTbi:
[IpakTueckas pabota Ne 1. «/3yyeHue uckomaeMbIX OCTAaTKOB PACTEHUN U JKUBOTHBIX B KOJUICKIUSIX).
OKcKypcust «IBOJIIOLMS OPraHUYECKOTO MUpa Ha 3emiey.

Tema 3. Oprann3msl U OKpPY:Ka0OIIAsA cpeaa
DKOJIOTHS KaK HayKa. 3aJa4ud U pa3iesbl 3KOJOTruu. MeTo 1l 3KOJIOTrMYEeCKUX UCCIEA0BAHUN. DKOJIOTMYECKOE€ MUPOBO33PEHNE COBPEMEHHOTO
YeJ0BeKa.
Cpenbl 0OuTaHUs OPraHU3MOB: BOJ/IHASA, HA3EMHO-BO3/AYIIIHAS, TOYBEHHAs, BHYTPUOPTraHU3MEHHAs!.
Okonornyeckue paktopsl. Knaccudukanus sxosioruaeckux GakTopoB: abMOTHYECKUE, OMOTHYECKUE U aHTPONOT'eHHbIE. J{efiCTBIE HKOJIOTHUECKUX
(bakTOpOB HA OPraHU3MBI.
AbuoTtnueckue (GpakTopel: CBET, TEMIEpaTypa, BIaxHOCTh. PoToneproansm. ITpucnocobnenns opranu3MoB K JeiCTBUIO aOHOTUYECKUX (PAKTOPOB.
buonoruueckue puTMBI.



buotnueckue dakropsl. Buapl OMOTHYECKUX B3aMMOACHCTBHI: KOHKYPEHIINS, XUIITHUYECTBO, CUMOMO3 U ero (opmbl. [Tapazutusm, koonepanus,
MYTYyaji3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJICOHNYECTBO). AMEHCAIN3M, HEUTpaIu3M. 3HaUCHHE OMOTHYECKUX B3aUMOJICHCTBUI /ISt
CYIIECTBOBAHHSI OPTaHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTEPUCTUKH MOy asiuuu. OCHOBHBIE IOKA3aTENN MOMYJIALUN: YUCIEHHOCTb, IIJIOTHOCTb, POXK/IaEMOCTb, CMEPTHOCTb, IPUPOCT,
Murpanys. JlMnHaMyuKa YUCJIE€HHOCTH MOMYIISILIMY U €€ peryJsiiusl.

JdemoHcTpaumnu:

[Hoptpetsl: A. I'ym6oapar, K. @. Pynbe, O. ['ekkens.

Tabmuuer u cxemsl: kaprta «I[Ipupoaasie 300 3emim», «Cpebl 00UTaHUs OpraHu3MOBY, «PoToneproan3my, «llomyssuny, «3akOHOMEPHOCTH
pocTa YMUCIEHHOCTH MOIMYISIIUH HHOY30PHH - TY(PEITbKI».

JlabopaTopHble U NPAKTHYECKHE PadOThI:

JlabopaTtopHnas pabota Ne 3. «Mopdomornueckne 0COOEHHOCTH PaCTEHUN U3 Pa3HBIX MECT OOUTAHUS.

JlabopaTtopHnas pabota Ne 4. «BiusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCa.

[IpaxTueckas padota Ne 2. «Iloacuér MIOTHOCTH MOMYNSILIMM pa3HBIX BUJOB PACTEHUID).

Tema 4. Coo01ecTBa U IK0JIOrHYeCKHEe CHCTEMbI

CooOmiecTBo oprann3mMoB — OuoieHo3. CTpyKTypbl OMOIIeHO3a: BII0Bast, MPOCTPAHCTBEHHAs, Tpoduueckas (nmumeBas). Bunpl-nomunantel. CBsizu
B OHOILIEHO3€.

DKoJIOTHYECKHE CHCTEMBI (3KocucTeMbl). [ToHsTHE 00 9KOCHCcTeMe 1 OroreonieHo3e. DyHKIIMOHATBHBIE KOMITOHEHTHI 3KOCUCTEMBI: PO TYIICHTHI,
KOHCYMEHTBI, pelylIleHThl. KpyroBOpOT BEIIEeCTB M MOTOK SHEPTUH B dKOcHcTeMe.  Tpoduueckue (MHIEBbIC) YPOBHU 3KOCHCTEMBI. [IHIeBbie ey 1
cetn. OCHOBHBIE ITOKA3aTENIN IKOCUCTEMBI: OMoMacca, MpOAYKIIHsL. DKOJOTHUECKUE MUPAMUIBL: TIPOTYKIIMU, YACICHHOCTH, Onomacchkl. CBoWCTBa
AKOCHUCTEM: YCTOHYMBOCTD, CAMOPETYIIsius, pazButre. CyKieccusl.

[TpupoaHbIe SKOCHCTEMBI. DKOCHCTEMBI 03EP U peK. IKOCHCTEMa XBOWHOTO MJIM NIMPOKOIMCTBEHHOTO Jieca.

AHTPOIIOTEHHBIE 3KOCUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCHCTEMBL. broornueckoe U X03siCTBEHHOE 3HAYCHUE arpO3KOCUCTEM U
ypOOsKOCHCTEM.

buopaznoobpa3zue kak GpakTop ycroitunBocTr 3kocucteM. CoxpaHeHHe OMOJIOTHYECKOTO pa3HooOpa3us Ha 3emiie.
VYuenue B.U. Bepnanckoro o 6uocdepe. ['panuiipl, coctaB u CTpykTypa 6uochepsl. )Kupoe BemecTBo u ero pyHkmuu. OcodeHHocTH 0uochepsl Kak
rJ100aIbHOM SKOCHCTEMBI. JInHAMUYecKoe paBHOBECHE 1 0OpaTHas CBsi3b B Ouocdepe.
KpyroBopoTsl BeliecTB 1 OMOre0XMMHYECKHUE UKIIbI AIEMEHTOB (Yriieposa, a3ota). 3oHaabHOCTh 6nochepsl. OCHOBHBIE OMOMBI cyliu. BoaHbie
OMOMBI.
UYenoseuecTBo B buochepe 3emiid. AHTpOTIOTeHHbIE U3MeHeHus B onocepe. [1106ambHbIe SKOIOTUYECKHE TPOOIEMBI.

CocymiecTBoBaHME MPUPOIBI U YenoBeuecTBa. CoxpaHeHHe OMopa3zHO0Opa3us Kak OCHOBA ycToiunBoCcTH 6uocdeprl. OCHOBA pallMOHAIBLHOTO

yIpaBJIeHUS MPUPOTHBIMUA PECYPCaMU U UX UCTIONb30BaHKe. JlOCTIKEeHN OMOJIOTHH U OXpaHa MPUPOIBL.
JlemMoHcTpanuu:

[Toptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii. Tabnuubl u cxemsl: «Ilumeble nenm», «bUo1eH03: COCTaB U CTPYKTYypay,
«IIpuponusie cooOmecTBay, «Llenu nutanus», « Jkonorndeckas nupamuaay», «buocdepa u yenoBek», « IKocucTeMa MUPOKOIUCTBEHHOTO JIECa»,



«9JKocHucTeMa XBOMHOTO Jieca», «brnoneHo3 BogoéMay, « ArpoueHos3», «lIpuMepHble aHTpONIOreHHbIE BO3AEHCTBHS Ha IpUpOay», « BaxkHeiue
MCTOYHMKH 3arps3HEHUS BO3JlyXa U TPYHTOBBIX BO/», «[louBa — BaxkHelIas cocTaBisronas ouocheps», «DakTopsl Aerpajaliui MouBy,
«[TapuukoBsii 3¢ dexT», «DaKkTophl paAOAKTUBHOTO 3arpsi3HeHUs Onochepbl», «O0mmas cTpykTypa onocdepsi», «PacpocTpaneHue KU3HH B
ouocdepe», «O30HOBBIH FKpanH drochepsr», «KpyroBopor yriepoaa B 6uocdepe», «KpyroBopoT a3oTa B mpupoae».

ObopynoBanue: Moaenb-anIuMkanus « Tunuunsie 6MoLEeHO3bI»; repOapuil «PacTutenpHble coo0LIeCTBaY; Kosulekunn «buonenos», «Bpennrenu
BXHEHIINX CEIBCKOXO3SIMCTBEHHBIX KYIbTYP»; TepOapHH U KOJUICKIIMH PACTCHUN M )KUBOTHBIX, MPUHAIJICIKAIINE K Pa3HBIM SKOJIOTUYECKUM TpyIam
onHoro Buzaa, Kpacuast kaura P®, nzo0pakeHus oxpaHseMbIX BUJOB PaCTEHUI U )KUBOTHBIX.

3. INTAHUPYEMBIE PE3YJIbTATbI OCBOEHHWS YYEBHOI'O ITIPEAMETA «BHOJIOT' USI»

Cornacao ®I'OC COO, ycranaBiuBaroTcs TpEOOBaHUS K pe3yiibTaTaM OCBOCHHS OOYyUYarOIIMMHUCS ITPOTpaMM CPEeTHET0 00IIero 00pa3oBaHusI:
JIMYHOCTHBIM, MCTAITPCAMETHBIM H IMTPCAMCETHBIM.

JIMYHOCTHBIE PE3YJIbTATHI

B cTpykType JIMYHOCTHBIX PE3YJIBTATOB OCBOEHUS IPEIMETA
«buonorus» BBIJICIICHBI CIICAYIOIINE COCTABJISIONINE: OCO3HAHKME 00YUAIOMUMUCS POCCUHUCKON IPaKIaHCKOW HJICHTHYHOCTH — FOTOBHOCTH K
CaMOPAa3BHUTHIO, CAMOCTOSTSIIBHOCTH H CAMOOIIPEICIICHHUIO; HATMIHE MOTHBAITMH K O0YICHHIO OMOJIOTHH; IIeJICHAPABICHHOE Pa3BUTHE BHYTPCHHHUX
Y6G)K)IGHI/II\/'I JIMYHOCTHU HAa OCHOBEC KJIIFOYEBBIX HeHHOCTeﬁ 1 UCTOPHUYCCKHUX Tpagmunﬁ Pa3sBUTHA OHMOJIOrMYECKOTO 3HaHUA, TOTOBHOCTHh U CIIOCOOHOCTH
O6y‘-IaIOHH/IXCH PYKOBOACTBOBATHLCA B cBOEen ACATCIIBHOCTU HEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, IPUCYIITUMU CUCTEME OHMOJIOTNYECKOTO
00pa3oBaHus; HATMYUE SKOJOTHIESCKOTO MMPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTH IEJIM M CTPOUTH KU3HCHHBIC TUIAHBI.

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MpeMeTa « BHOJIOT S TOCTHTAIOTCS B €IMHCTBE YUSOHON M BOCIIUTATEIILHOM JIATEIILHOCTH B
COOTBETCTBUU C TPAJUIIMOHHBIMHA POCCHICKHMU COITUOKYIIbTYPHBIMHU, HCTOPUYECKUMHU M TyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU, IPHHATHIMA B
oOrIecTBe MpaBWJIaMi 1 HOPMAaMU TIOBEJICHUS M CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMUSI, CAMOBOCITUTAHUS U CAaMOPA3BUTHS, Pa3BUTHS BHYTPEHHEH
MO3UIIMH JIMYHOCTH, TATPHOTH3MA, YBAKCHHS K 3aKOHY M MPABOTIOPSIKY, YSIIOBEKY TPY/a U CTapiieMy MOKOJICHUIO, B3AUMHOTO YBaKCHUsI, OEPEIKHOTO
OTHOIIEHHUS K KyJIbTYPHOMY HACIIEAMIO U TPAJHUIIMAM MHOTOHAIIMOHAILHOTO Hapoa Poccuiickoit denepaiinu, mpupoie U OKpyKaromien cpeje.

JIMuHOCTHBIE pe3yabTaThl OCBOCHUS YU€OHOTO NpeMeTa «bHoJIoTHs JOIKHBI OTpayKaTh TOTOBHOCTD U CIIOCOOHOCTH 00YUYaIOIIHXCSI
PYKOBOJICTBOBATHCSI CHOPMHUPOBAHHOW BHYTPEHHEH MO3UIMEH JTMYHOCTH, CUCTEMOM [IEHHOCTHBIX OPHEHTAIIHA, TIO3UTUBHBIX BHYTPCHHUX YOCKICHHIA,
COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIMPEHHE )KH3HEHHOTO OIBITA U OTIBITA JISITETLHOCTH B IIPOIIECCE
peanu3alii OCHOBHBIX HAIIPABICHUN BOCITUTATEIBHOM IESTEILHOCTH, B TOM YUCIIC B YACTH:

1. I'paikiaHcKoro BOCIMTAHUS:

— C(OPMHUPOBAHHOCTh TPAXKIAHCKOM MO3UIMK 00yJArOIIErocs KaKk akTHBHOTO M OTBETCTBEHHOTO WICHA POCCUHCKOTO OOIIECTBa;

— 0CO3HAHHE CBOMX KOHCTHTYLIMOHHBIX NIPaB U 00sI3aHHOCTEH, YBAXKCHUE 3aKOHA U MPABOIIOPSIKA;

— TOTOBHOCTh K COBMECTHOW TBOPYECKOM JESITEIBHOCTU MIPU CO3JIaHUH Y4EOHBIX MPOCKTOB, PEIICHUH YU4eOHBIX M MO3HABATEIbHBIX 33/1a4,
BBITIOJTHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

— CIIOCOOHOCTH OTPENeNsITh COOCTBEHHYIO MO3UIIMIO MO OTHOIIEHUIO K SBICHUSIM COBPEMEHHOM KU3HU U OOBSACHSATH €€;

— YMEHHE YUUTHIBATh B CBOMX JEHCTBUAX HEOOXOAUMOCTh KOHCTPYKTUBHOTO B3aUMO/ICHCTBUS JIIOJICH C pa3HBIMU YOSKIECHUSMU, KYIbTYPHBIMH
[EHHOCTSMH U COLIMATbHBIM MOJIOKEHUEM;



— TOTOBHOCTbH K COTPYIHUYECTBY B ITPOLIECCE COBMECTHOTO BBITIOJIHEHHS YUEOHBIX, IIO3HABATEIFHBIX U HCCIEI0BATEIbCKHX 3a/1a4,
YBOKUTEIbHOE OTHOLICHHE K MHEHHUIO ONIIOHEHTOB MPH 0OCYKICHHH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COJCPKAHMUS;

— TOTOBHOCTb K T'YMAaHUTapPHOU U BOJIOHTEPCKOU IEATEIbHOCTH.

2. IIaTpuoTHYECKOr0 BOCIIMTAHHUS:

— c(OPMHUPOBAHHOCTH POCCHHCKOM IPpaKTaHCKOW MISHTHYHOCTH, MATPUOTU3MA, YBOKEHHUS K CBOEMY HapoOy, YyBCTBA OTBETCTBEHHOCTHU IEpe]T
PonuHoi, ropocTu 3a cBoM Kpal, CBOX0 PouHy, CBOM SA3BIK U KYJIBTYpPY, IPOILIOE U HACTOAIIEE MHOIMOHAIMOHAIIBHOTO Hapoaa Poccuu;

— LIEHHOCTHOE OTHOILIEHUE K IPUPOIHOMY HACIEANIO U MMaMATHUKAM [IPUPOAbI; JOCTIKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTUSIX, TPYAE;

— CIOCOOHOCTh OIICHUBATH BKJIAJI POCCHUHUCKUX YUEHBIX B CTAHOBJIICHHE M Pa3BUTHE OMOJIOTHH, TOHUMaHUe 3HAYCHHUS OMOJIOTHH B TIO3HAHUH
3aKOHOB IIPUPO/IbI, B dKU3HU YEJIOBEKa U COBPEMEHHOI0 OOIIECTBa;

— ujeiHas yoex1EHHOCTh, TOTOBHOCTb K CIIy>K€HUI0 OTEUeCTBY U €ro 3allliTe, OTBETCTBEHHOCTH 3a €0 CyAbOY.

3. JlyXOBHO-HPAaBCTBEHHOI0 BOCIMTAHMA:

— OCO3HAaHMWE JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

— c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, STUYECKOTO MOBEICHUS;

— CIOCOOHOCTh OLIEHMBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPaBCTBEHHbIE HOPMBI U IEHHOCTH;
— OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOECHUE YCTOMYUBOTO OyAyIIEro;

— OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJIUTEISIM, CO3/IaHHI0 CEMbU HAa OCHOBE OCO3HAHHOT'O MPUHSATHUS [IEHHOCTEH ceMelHO KU3HU B
COOTBETCTBUU C TPaAULIUAMHU HapoJoB Poccum.

4. ICTEeTHYECKOT0 BOCIIUTAHNS:

— ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX
OTHOIIICHUM;

— IMOHUMAHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

— TOTOBHOCTH K CAMOBBIPAXKEHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMJIEHUE MPOSBIIATh KAUECTBA TBOPUECKON JTUYHOCTH.

5. DOu3nyecKoro BOCUTAHUSA:

— MMOHUMAaHKE U peau3alus 3J0poBOro u 6e30macHoro oopasa Ku3Hu (340POBOE MUTAHUE, COOIIOICHNE TUTUEHUYECKUX MTPaBUII U HOPM,
cOaaHCHUPOBAHHBIN PEKUM 3aHATUN U OTAbIXA, PETyasipHas pU3ndecKkas akTUBHOCTb), OEpEKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHS K
coOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

— MMOHUMAaHKE EHHOCTU MPaBIJI MHAUBUAYAIFHOTO U KOJUIEKTUBHOTO 0€30MacHOTO MOBEACHHUS B CUTYAIUAX, YTPOKAIONIUX 3I0POBbIO U KU3HU
JIIOCH

— OCO3HaHHWE MOCIEACTBUIA U HEMPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS alIKOTOJIsl, HAPKOTUKOB, KypEHHSI).

6. TpynoBoro BocnuTaHusi:

— TOTOBHOCTb K TPY/ly, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPY10JIt00HE;

— TOTOBHOCTb K aKTUBHOM JEATEIbHOCTU TEXHOJIOIMYECKON U COIIMAIbHOM HANpaBIEHHOCTH, CIMOCOOHOCTh MHUIMHMPOBATH, JIAHUPOBATH U
CaMOCTOSITENIBHO BBITIOJIHATH TAKyHO I€ATEIbHOCTD;

— MHTEpEC K pa3InyHbIM chepaM mpodeccuoHaTBHOM e TebHOCTH, YMEHUE COBEpIIATh OCO3HAHHBIN BHIOOD Oyayiel npodeccuu u
peann30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IJIaHBI;



— TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BAHMIO HA MPOTSHKEHUN BCEH KU3HH.

7. IKOJOrMYeCKOr0 BOCIIUTAHUS:

— HKOJIOTHYECKH I1esIeco00pa3HOe OTHOIICHUE K MMPUPO/Ie KaK UICTOYHUKY KU3HU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAaHUS;

— IOBBIICHUC YPOBHA 9KOJIOTHYECKOM KYJIbTYPBI: HpI/IO6peTCHI/IC OIIbITA IJIAHUPOBAHUS NIOCTYIIKOB U OLICHKH UX BO3MOKHBIX HOCHGI[CTBI/Iﬁ JJIsL
OKpY’KaroLEen Cpeibl;

— 0CO3HaHHE TJI00AIBHOTO XapaKTepa SKOJIOTUYECKHUX MPOOIIEM U ITyTel MX pelIeHus;

— CIOCOOHOCTH MCIIOIB30BATh MPUOOpETaeMble TPU U3YYEHUHN OMOJIOTHH 3HAHUS M YMEHUS IPU PEUICHUHU Tpo0IeM, CBSI3aHHBIX C PAallHOHAIEHBIM
MIPUPOIOTIOIIF30BAHUEM (COOIIOICHNE TIPABIIT IOBEACHUS B TIPUPO/IC, HAIIPABICHHBIX HA COXPAHEHNE PAaBHOBECHS B 9KOCHUCTEMaX, OXpaHy BUJIOB,
IKOocUcTEM, Onocdepsl);

— aKTUBHOE HENPUATHE EHCTBUMN, IPUHOCSIIUX BPE] OKpYXKaroIIel NpupoIHON cpeie, yMEHHE MPOTHO3UPOBATh HEOIArONpHUsATHbIE
9KOJIOTHYECKHE MOCIEACTBUS IPEANPUHUMAEMBIX JCUCTBUI U ITPEAOTBPALATh UX;

— HaJINYHUEC Pa3BUTOTI'O SKOJIOTMYCCKOTO MBIIIJICHW A, DKOJIOTHYECKOM KYyJIbTYpPBbI, OIIbITA ACATCIbHOCTH 9KOJIOTHYECKOH HaIpaBJICHHOCTHU, YMCHUA
PYKOBOACTBOBATHCA UMU B HOBH&B&TGHBHOﬁ, KOMMYHHKaTHBHOﬁ n COHI/IaHBHOﬁ IMPAKTHUKE, TOTOBHOCTHU K Y4aCTUIO B HpaKTI/ILIGCKOI\/JI JACATCIBbHOCTH
9KOJIOTHYECKOW HAITPaBIECHHOCTH.

8. IleHHOCTH HAYYHOI'O ITO3HAHUA:

— c(OPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO CO- BPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHOM MPAKTHKH,
OCHOBAHHOTO Ha JINAJIOTE KYJIbTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MHPE;

— COBEPILEHCTBOBAHUE A3BIKOBOW M YUTATENIBCKOM KYJIBTYPBI KaK CPEJICTBA B3aUMOJICHCTBHSI MEXK/Ty JIFOIbMH M MIO3HAHUS MUPA;

— MOHMMaHHe celU(PUKHU OHOIOTUN KaK HAyKH, OCO3HaHUE €€ posii B JOPMHUPOBAHUH PALMOHATIBHOTO HAyYHOTO MBIIIEHUS, CO3/1aHUU
LIEJIOCTHOTO MPEJCTABICHHSI 00 OKpYXAIOIEeM MHUpE KaK O €IMHCTBE IPUPO/Ibl, YETIOBEKA U 0OIIECTBA, B IO3HAHUU NIPUPOTHBIX 3aKOHOMEPHOCTEH U
peleHny mpoodIeM coOXpaHeHHs! IPUPOHOTO PABHOBECHS;

— yOexIEHHOCTh B 3HAYUMOCTH OMOJIOTMH Il COBPEMEHHOM LIMBUIIN3ALMU: 00€CIIEUeHUs] HOBOTO YPOBHSI Pa3BUTHsI MEAULIMHBI; CO3/IaHMS
NEePCHEKTUBHBIX OMOTEXHOJIOT Ui, CIIOCOOHBIX PELIaTh PECYPCHbIE MPOOIEMbI pa3BUTHS YEJIOBEUECTBA; IOUCKA ITyTeH BBIXOAA U3 TII00abHBIX
9KOJIOTHYECKUX MTPOo0IIeM U o0ecrieueHHs Iepexoia K yCTOHUMBOMY pa3BUTHIO, PAllMOHAIILHOMY HCIIOJIb30BAHUIO IPUPOHBIX PECYPCOB U
(OpMUPOBAHUIO HOBBIX CTAHJAPTOB KHU3HH;

— 3aMHTEPECOBAHHOCTD B MOJIyYCHUH OMOIOTMYECKUX 3HAHUH B LIEJISAX MOBBIILIEHHS 00LIeH KyJIbTYpbl, €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH Kak
COCTaBHOM 4acTH (PyHKLIMOHAIBLHONW I'PaMOTHOCTH 00yuaroImuxcs, GopMupyeMoil npu u3ydeHuu OMOJIoruH;

— [IOHMMaHHE CYIIIHOCTH METOJI0B O3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, ClIOCOOHOCTb UCIOJIb30BATh MOTy4yaeMble 3HAHUS JUIs
aHaJIM3a U 0OBSICHEHUS SIBICHUI OKPY)KAIOLIEr0 MUPA U MPOUCXOAAIIUX B HEM U3MEHEHHI; yMEHUe /ienaTh 000CHOBaHHbIE 3aKJIIOYEHUs] HA OCHOBE
Hay4HbIX ()aKTOB U UMEIOILUXCS JAHHBIX C LEJIbIO MOJYyYEeHUs JOCTOBEPHBIX BBIBOJIOB;

— CIOCOOHOCTh CAMOCTOSITENILHO MCII0JIb30BaTh OMOIOTMYECKHE 3HAHUS JUIs pellieHHs Tpo0JIeM B peallbHbIX )KU3HEHHbBIX CUTYalUsAX;

— 0CO3HaHME LIEHHOCTH Hay4YHOH e TebHOCTH, TOTOBHOCTb OCYILECTBIISATh MPOEKTHYIO U UCCIIEI0BATEIbCKYIO JEATEIbHOCTh HHANBHIYAIbHO U
B IpyIIIE;

— TOTOBHOCTb U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO, K aKTUBHOMY IOJIyY€HHIO HOBBIX 3HAHUH 110 OMOJIOTHH B
COOTBETCTBUH C ’KU3HEHHBIMU OTPEOHOCTSIMH.



B npornecce gocTmReHUS TMYHOCTHBIX PE3YJIBTATOB OCBOEHUS 00YUJaIOIIMMUCS MPOTPAMMBI CpeHEro 001Iero 00pa3oBaHus y 00yJaromnXxcst
COBEpPILEHCTBYETCS IMOIIMOHAIBHBIM HHTEIUIEKT, MPEIIoJaraloniiii chopMHUpPOBAHHOCTS:
— CaMOCO3HAHUS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHMUMATh CBOE 3MOIIMOHAILHOE COCTOSIHUE, BUJICTh HAIIPABJICHUS Pa3BUTHSI COOCTBEHHOU
SMOLIMOHAIBHOM c(epbl, OBITh YBEpEHHBIM B ceOe;
— CaMOpEeryJIMpOBaHUs, BKJIIOUAIOLIEr0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTh 3a CBOE MTOBEAECHUE, CIIOCOOHOCTD a/lalTUPOBATHCS
K YMOLIMOHAJIBHBIM U3MEHEHHSIM U TIPOSIBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY; —  BHYTPEHHEH MOTHBAIINH, BKIIOYAIOLIEH CTpEMIICHHE K
JOCTUKEHUIO 1IeJIM U YCIeXy, ONTUMU3M, HHUIIMATUBHOCTb, YMEHUE JIECTBOBATh, UCXOAS U3 CBOUX BO3MOYKHOCTEN;
— OMITATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHAIEHOE COCTOSIHUE JIPYTUX, YIUTHIBATh €TI0 IPU OCYIIECTBICHIHH KOMMYHHKAIINH,
CIOCOOHOCTh K COUYBCTBHIO U COIIEPEIKHUBAHHMIO;
— COLIMAJIbHBIX HABBIKOB, BKJIFOYAIOLIUX CIOCOOHOCTh BBICTPaNBaTh OTHOLLIEHUS C IPYTMMHU JIFOJIbMU, 3200 TUTHCS, MPOSIBIISITh HUHTEPEC U
paspeniath KOH(PIUKTHL.

METANPEJIMETHBIE PE3YJIbTATDBI
MetanpeameTHble pe3yibTaThl OCBOEHUS y4eOHOTO npeameTa «broiorusy BKIIOYAIOT: 3HaYuMbIe U1 (GOPMUPOBAHMS MUPOBO33PEHMS 00YUarOIUXCs
MEeXAUCHUIITMHAPHBIE (MEXIpeAMETHbIE) 001IeHayYHbIE TTOHITHS, OTpa)karolle eJI0CTHOCTh HaydYHO! KapTUHBI MUpa U crelu(UKy METOJIOB
MIO3HAHUS, UCIOJIb3YyEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YJHEPIHsl, ABJIEHUE, TPOLIECC, CUCTEMA, HAYYHbIN (aKT, MPUHIIMII, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCle0BaHNe, HAOMIOIeHHE, U3MEPEHUE, SKCIIEPUMEHT U JIp.); YHUBEpCcalbHbIe yueOHbIe JeCTBUS
(mo3HaBaTeNbHbIe, KOMMYHUKATUBHbBIE, PETYISATUBHBIE), 0OecneunBatonue GopMupoBanre (yHKIIMOHAILHOM IPaMOTHOCTH M COLIMAIBHOMN
KOMITETEHIIMHN 00Y4aroIIMXCsl; CIOCOOHOCTh 00YYarOUINXCsl UCI0JIb30BAaTh OCBOCHHBIE MEXKUCIUIIIIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U
YHUBEpCalIbHbIC YICOHBIC JCHCTBUS B MO3HABATEIHLHON M COIUATILHOM MPAKTHKE.
MertanpeaMeTHble pe3ynbTaThl OCBOSHHSI IPOIPaMMBbl CPETHETO 0OIIEr0 00pa3oBaHuUs T0JIKHbBI OTPAXKATh!
OBnageHne yHUBEpCaIbHBIMY y4€OHBIMU O3HABATEIbHBIMU ACHCTBUSAMMU:
1) 0a30BbIE JIOTHYECKHE AEHUCTBUS:
— CaMOCTOSATENIBHO (POPMYIMPOBATh U aKTyalIM3UPOBaTh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
— UCIIOJIb30BATh IIPU OCBOCHUH 3HAHUN MPUEMBI JIOTHYECKOTO MBIIIUIEHUS (aHAJIN3a, CHHTE3a, CPABHEHUS, KilacCU(UKaLnu, 060011eHNs),
pacKphIBaTh CMBICIT OMOJIOTHUYECKUX MOHATUH (BBLACIATH UX XapaKTEePHbIC IPU3HAKH, YCTAHABIMBATh CBA3H C IPYTMMHU HOHATHAMM);
— OIpEeNeNATh e eATeIbHOCTH, 3a/aBasi IapaMeTpbl U KPUTEPUH UX JOCTHKEHHS, COOTHOCUTD PE3YNbTaThl AEATEIbHOCTH C IOCTABICHHBIMU
LEJIAMU;
— UCIOJIb30BaTh OUOJIOTUYECKUE NOHATHS U1 O0BsICHEHUS (PaKTOB U SIBJICHUH KUBOW IPUPOIbI;
— CTPOMTBH JIOTUYECKUE PACCYKJICHHsI (MHAYKTUBHbIE, IEIYKTUBHBIE, I10 AHAJIOTUH), BBISIBIIATH 3aKOHOMEPHOCTHU U IIPOTHUBOPEUUS B
paccMaTpUBaeMbIX SIBJIICHUAX, (OPMYIUPOBATH BHIBOAbI U 3aKIFOUEHUS;
— IPUMEHATh CXEMHO-MO/IEIbHbIE CPEJICTBA [Vl IPECTABICHUS CYIIECTBEHHBIX CBSI3€H U OTHOLICHUN B M3y4aeMbIX OMOJIOTHYECKUX 00BEKTaX, a
TaKXe MPOTUBOPEUUI pa3HOrO POJA, BHISBIECHHBIX B PA3IMUHBIX HHYOPMAIIMOHHBIX HCTOYHUKAX;
— pa3pabaTbIBaTh IJIaH pelIeHns IpoOIeMbl ¢ yIETOM aHaIN3a UMEIOIIKUXCS MaTepUaAIbHBIX U HEMaTepUaIbHBIX PECYPCOB;
— BHOCUTBH KOPPEKTHUBBI B JIEATENBHOCTD, OLIEHUBATh COOTBETCTBHE PE3YIBTATOB LIEJSAM, OLIEHUBATh PUCKU MOCIEACTBUM EATEIBHOCTH;
— KOOPAMHUPOBATH U BBINOJHATH pabOTy B YCIOBHSX pEalbHOTO, BUPTYaIbHOIO 1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;
— pa3BUBaTh KPEaTUBHOE MBIIJICHUE PU PEIICHUH KU3HEHHBIX Po0iIeM;
2) 0a30BbIe UCCIIE0BATEIIbCKUE ICHCTBUS:



— BIIA/ICTh HaBBIKaMU y4eOHO-UCCIIEIOBATEILCKOM M IPOCKTHOH IEATEIbHOCTH, HABBIKAMHU pa3pelieHus mpooeM; 00ragaTh ClioCOOHOCTRIO U
TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIICHUS TPAKTHUECKUX 3aa4, TPUMEHEHHUIO Pa3- JINYHBIX METOJI0B MTO3HAHMUS;

— WCIO0JIb30BATh PA3JIMUHBIC BUBI JCSITEILHOCTH IO MOJIYYEHUIO HOBOTO 3HAHMS, €0 HHTEPIPETAIINH, TPEOOPA30BAHUIO U TPUMEHEHHIO B
y4eOHBIX CUTYAIHIX, B TOM YHCIIC TIPU CO3JaHUH YICOHBIX U COIIMATBLHBIX MPOCKTOB;

— (hopMHPOBATh HAYYHBIM THIT MBIIIUICHHS], BJIAICTh HAYYHOU TEPMHHOJIOTHEH, KIFOUCBBIMU TOHITHSIMH U METOIAMU;

— CTaBUTH B (POPMYIIHPOBATH COOCTBEHHBIC 33]1a4X B 00Pa30BATEIILHOM JIEATEIIBHOCTH M KU3HEHHBIX CHTYAIIHSIX;

— BBISIBIISITh TIPUIMHHO-CJICJICTBEHHBIC CBS3H U aKTyaJIM3UPOBATh 3a/1a49y, BBIIBUTATh THIIOTE3Y €€ PEIICHUs, HAXOIUTh apTryMEHTBI JIsI
JIOKa3aTeJIbCTBA CBOMX YTBEPXKJACHUM, 33/IaBAaTh MTApaAMETPhl M KPUTEPHH PEIICHUS;

— aHAJIM3MPOBATH TMOJTYICHHBIE B XOJC PEIICHUS 33/IJa49H PE3YJbTAThI, KPUTUICCKH OI[CHUBATH X JOCTOBEPHOCTbD, TPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHSIX;

— JaBaTh OLIEHKY HOBBIM CUTYAITUSIM, OIIEHUBATH IPUOOPETEHHBIN OTIBIT;

— OCYIIECTBIISITH II€JICHAIIPABIICHHBIH MMOMCK IEPEHOCa CPEACTB U CIIOCOO0B JCHWCTBUS B MPO(HECCHOHAIBHYIO CPeay;

— YMETh MEPEHOCHUTH 3HAHUS B MTO3HABATEIBHYIO M TIPAKTUYICCKYIO 00JIACTH KU3HEACITSILHOCTH;

— YMETh HHTETPHPOBATH 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00JIacTel;

— BBIJIBUTATh HOBBIC WJICH, TIpe/yIaraTh OPUTHHAIBHBIC ITOX0/IbI ¥ PEIICHHUS;, CTABUTh MPOOJIEMBI U 331a49H, JIOMYCKAOIINE ATbTepPHATHBHBIC
peIICHNUS,

3) neicTBUs Mo paboTe ¢ nHpOopMaIuei:

— OPHUEHTHPOBATHLCS B PA3IUIHBIX HCTOYHHKAX WHPOPMAIUH (TeKCTe YIeOHOTO TTOCOOHSI, HAyIHO-TIOMYJIIPHON JTUTEepaType, OMOJIOTHISCKIX
CIIOBApSX U CIPaBOYHHKAX, KOMITBIOTEPHBIX 0a3axX MaHHBIX, B IHTEpHETE), aHATHM3UPOBATh MHPOPMAITUIO Pa3IHYHBIX BUIOB U ()OPM MPEIICTABIICH U,
KPUTHYECKH OIICHUBATH €€ JOCTOBEPHOCTh U HEIIPOTHBOPEUUBOCTH;

— (hopMyIUPOBaTh 3aMPOCHl U IPUMEHSTH Pa3IUIHBIC METO/IbI IIPH TIOUCKE M 0TOOpe OMOoI0rnYecKoi nHpOopMaIi, HEOOX0 TUMOH IS
BBITIOJTHEHUS YUEOHBIX 3a71a4;

— pHOOPETATh OIBIT UCIIOIB30BaHMs HH()OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA, COBEPIICHCTBOBATh KYJILTYpPY aKTUBHOTO
WCIIOJIb30BAHUS PA3IIUNYHBIX MOMCKOBBIX CHCTEM;

— CaMOCTOSITEIIEHO BEIOUPATH ONTUMAIIBHYIO (POPMY TIPEACTaBICHHUS OHOIOTHYECKON HH(POPMAIUH (CXeMbl, TpPaQUKH, JUArPaMMbl, TAOJIUIIBL,
PUCYHKH U JIp.);

— WCIIOJIb30BaTh HAYYHBIN SI3bIK B KAYECTBE CPEJICTBA MPHU paboTe ¢ OMOJIOTHIECKOH HH(pOpMAIIHEH: TPUMEHATh XUMUYECKUE, (PU3HUecKre U
MaTeMaTUYECKUE 3HAKU ¥ CUMBOJIBI, JOPMYJIbI, a00peBUATYPY, HOMEHKIIATYPY, HCIIOJIb30BaTh U IPe0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA
HATJISTHOCTH;

— BJIQJICTh HABBIKAMH PACIIO3HABAHUS U 3AIUTHI HH(POPMAIIUK, HHPOPMAIIMOHHON O€30MaCHOCTH JTMYHOCTH.

OmiajicHHe  yYHHUBEPCAJIbHBIMU  KOMMYHHMKATUBHBIMU JICHCTBUSMHU:

1) oOmIeHHE:

— OCYILIECTBIISITh KOMMYHHUKAIIUU BO BCeX chepax )KM3HU; aKTUBHO Y4aCTBOBATH B JHANIOTE WM JUCKYCCUU TIO CYIIECTBY 00CYKIaeMOM TeMbI
(ymeHue 3a7aBaTh BOMPOCHI, BBICKA3bIBATh CYXKICHHUS OTHOCHTENFHO BHITIONHEHHS MpeAsiaraeMoi 3a/1auu, yYUTHIBaTh HHTEPECHI U COTIIACOBAHHOCTD
MO3UIMH APYTHX YYACTHUKOB JAUAJIOTa WM AUCKYCCHUH);



— pacro3HaBaTh HeBepOaTbHbIEC CPEACTBA OOIIEHUS, TOHUMATh 3HAYCHHE COIUANIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX
CUTYallUi; yMETh CMATYATh KOH(MIUKTHI K BECTH IIEPETOBOPHI;

— BJIQJICTh Pa3IMYHBIMU CIIOCOOAMHU OOIEHUS U B3aUMOICHCTBHS;, TOHUMATh HAMEPEHUS IPYTUX JIO/ICH, TIPOSBIIATh YBOXKUTEIBHOE OTHOIICHHUE
K coOeceTHUKY U B KOPPEKTHOU popme popMyITupOBaTh CBOM BO3PAKECHUS;

— Pa3BEPHYTO | JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIOJIH30BAHNEM SI3BIKOBBIX CPEJICTB;

2) COBMECTHAsI IeSITeITbHOCTD:

— MMOHUMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U HHIMBUAYAJIHHONW PaOOTHI IPH PEHICHUH OMOJIOTHIECKOH MPOoOIeMbl, 000CHOBHIBATH
HE00X0IMMOCTh IPUMEHEHHUS TPYIIIOBBIX ()OPM B3aMMOICHUCTBHS MPH PEIICHUH y4eOHOW 3a1auu;

— BBIOMPATh TEMATHUKY M METO/IbI COBMECTHBIX JIEMCTBUI C YUETOM OOIIMX HHTEPECOB U BO3MOKHOCTEH Ka)KJIOTO YJIeHAa KOJUIEKTHBA;

— MPUHUMATP [IEJTb COBMECTHOH JIeATEIbHOCTH, OPraHU30BBIBATh M KOOPAWHUPOBATH ICHCTBHS T10 €€ TOCTH)KEHHUIO: COCTABIIATH TUIAH JEHCTBUH,
pacrnpeiensiTh poJii ¢ Yu€TOM MHEHUM Y9aCTHHUKOB, 00CYX/IaTh pe3yIbTaThl COBMECTHOM pabOTHI;

— OIICHUBATh KAYECTBO CBOETO BKJIAJ(a M BKJIa/Ia KAKIOTO yYaCTHHKA KOMaH bl B OOIMIMI Pe3yNIbTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

— TpeJuIarath HOBBIE MPOEKTHI, OLIEHUBATH UEH C MO3UIIMHA HOBHU3HBI, OPUTHHAIBHOCTH, MPAKTHYECKON 3HAYUMOCTH;

— OCYIIECTBIISITh MIO3UTHBHOE CTPATETHUECKOE TIOBEICHNE B PA3JIMYHBIX CUTYAIHSIX, TIPOSIBIISITH TBOPUYECTBO M BOOOpaKEHUE, OBITH
WHUIAATABHBIM,

OBajicHre yHUBEPCATBHBIMH PETYISITHBHBIMH JEHCTBUSMU:

1) CaMOOpraHU3aIHSL:

— WCTIOJIH30BaTh OMOJIOTUYECKUE 3HAHUS JJIS1 BBISIBIICHUS TTPOOJIEM U MX PEIICHUS B )KU3HEHHBIX U YICOHBIX CUTYAIIHSIX;

— BBIOMpATh HA OCHOBE OMOJIOTHYECKMX 3HAHUH 1I€JIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOMX JACUCTBUSIX M MOCTYIKAX 110 OTHOIIECHHUIO K KUBOI
MIPUPOJIe, CBOEMY 37J0POBBIO U 37J0POBBIO OKPYKAIOIIUX;

— CaMOCTOSITENILHO OCYHIECTBIIATH M03HABATEIBHYIO JESITEIbHOCTD, BBISBIISATH IPOOJIEMBI, CTAaBUThH U (POPMYIHPOBATH COOCTBEHHBIE 3a]]a4l B
00pa30BaTeNIbHON 1eATENBHOCTH U KU3HEHHBIX CUTYaIUX;

— CaMOCTOSITEIBHO COCTABJIATH IJIaH PEIICHUsI TPOOJIEMBI C YUETOM UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3ZMOKHOCTEH U MPEANOYTEHU;
— JlaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;

— paciupsaTh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEANOYTECHU;

— JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

— OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;

— CrocoOCcTBOBATH (DOPMUPOBAHUIO U MTPOSBICHUIO IIMPOKOM SPYAUIIMU B Pa3HbIX 0071aCTAX 3HAHUH, MOCTOSHHO MOBBINIATH CBOM
00pa3oBaTeNbHBIN U KYJIbTYPHBII YPOBEHb;

2) CaMOKOHTPOJIb!

— JaBaTh OLIEHKY HOBBIM CUTYAIlHsIM, BHOCUTh KOPPEKTUBBI B IEATEIHHOCTh, OIIEHUBATh COOTBETCTBHUE PE3YIHTATOB LIETISIM;

— BIIa/IETh HaBBIKAMU TIO3HABATENILHOM pehIeKCHH KaK OCO3HAHMSI COBEPILIAEMBIX JACUCTBUN U MBICIUTEIbHBIX MPOIIECCOB, X PE3YIHTATOB U
OCHOBAHMM; UCIOJIb30BaTh MPUEMBI peIeKCUU /I OLIEHKH CUTYalluH, BBIOOpa BEPHOT'O PEIICHUS;

— YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHHS M0 UX CHIKEHUIO;

— MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E Pe3yNbTaTOB JAESITeNbHOCTH;

3) MPUHSATHE ce0s ¥ IPYTUX:



— MIPUHUMAThH ce0s, TOHUMAasi CBOM HEAOCTATKH U JOCTOMHCTBA;

— IIPUHUMATh MOTUBBI U apTYMEHTBI IPYIUX IIPU aHAIU3€ PE3yNIbTaTOB ACSITCIBHOCTH;
— IIPU3HABaTh CBOE IIPABO U MPABO JPYrHX HA OLUIHOKH;

— pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH APYrOro YeJIOBEKa.

HNPEIMETHBIE PE3YJIBTATHI
[IpenmertHbie pe3ynbraTsl ocBoeHHs porpammbl COO mo Guonoruu Ha 6a30BOM YpOBHE BKJIIOUAIOT CrIeNU(pUYECKUE U yaeOHOTO TIpeaMeTa
«buonorus» HayuHble 3HAaHUS, YMEHUSI U CIIOCOOBI ISHCTBUI 110 OCBOEHUIO, MHTEPIIPETALUU U MPEe0Opa30BaHUIO 3HAHUM, BUJIbI JESTEILHOCTH 110
IMMOJIYYCHHIO HOBOI'O 3HAHUSA U ITPUMCHCHHIO 3HAaHWH B Pa3IMIHBIX y‘Ie6HI>IX CUTyalUsX, a TaK- K€ B PCAJIbHBIX ) KU3HCHHBIX CUTyallUAX, CBA3aHHBIX C
ouosorueil. B mporpaMmme npeamMeTHbIe pe3yabTaThl MPEACTABICHBI 110 TOaM 00yUeHHS.

11 kaace
[IpeameTHBIC pe3ynbTaThl OCBOCHUS YueOHOTO TIpeaMeTa «brosiorusy T0JKHBI OTpakaTh:
1) c(OpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OHMOJIOTUU B CUCTEME HAyYHOT'O 3HAHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUN COBPEMEHHON

€CTECTBCHHO-HAYYHON KapTHHBI MUPA U HAYTHOTO MHPOBO33PEHHUS; O BKIIAJC POCCUHUCKUX H 3apyOeKHBIX YIEHBIX-ONOJIOTOB B Pa3BUTHE OMOJIOTHH;
(YHKIIMOHATFHOW TPAaMOTHOCTH YeJIOBEKa JIJIS PEIICHHSI )KU3HEHHBIX 33]1a4;

2) YMEHHE PacCKphIBAaTh COJICPIKaHUE OMOJIOTHYCCKUX TCPMUHOB M MTOHATHIA: XKU3Hb, KJIETKa, OPTraHU3M; MeTa00JIn3M (0OMEH BEIIeCTB U
MpeBpaIeHUue YHEPTUH ), TOMEOCTa3 (CaMOPETyJIsIns), ypOBHEBAsI OpraHU3aIs )KUBBIX CHCTEM, CAMOBOCIPOU3BECHUE (PEITPOTYKITHS),
HACJIEICTBEHHOCTh, N3MEHYUBOCTb, POCT M PA3BUTHUE;

3) yYMEHHUE U3JIaraTh OMOJIOTHYECKUE TEOpUH (KIETOUHAs, XPOMOCOMHAs!, MyTallUOHHAs, IIEHTpaIbHas JOTMa MOJICKYJISIPHOI OMOJIOTHH ), 3aKOHBI
(I'. Menpemns, T. Moprana, H. 1. BaBunoBa) u yuenus (0 meHTpax MHOTOOOpa3us U MPOUCXOXKICHUS KyIbTypHbIX pacteHuit H. U. BaBunosa),
OTIPEIENATh TPAHUIIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAaM;

4) YMEHHE BJIaJIETh METOAaMH HAyYHOTO MMO3HAHUS B OMOJIOTHH: HAOIIOIEHUE U ONMCAHUE KUBBIX CUCTEM, ITPOIIECCOB U SIBJICHUI; OpraHu3anus 1
MpoBeJIeHUE OMOJIIOTHUECKOT0 IKCIIEPUMEHTA, BbIIBUKEHHIE TUIIOTE3b]; BHISABICHNE 3aBUCUMOCTH MEXAY HCCIEAYEMbIMHU BEIMYUHAMH, 0OBSCHEHUE
MOJIyYE€HHBIX Pe3y/IbTaTOB, UCIOJIB30BAHHBIX HAYYHBIX MOHSATUHN, TEOPUH 1 3aKOHOB; YMEHHE JIEJIaTh BBHIBOJIbI HA OCHOBAHUH MOTY4YE€HHBIX
Pe3yNbTaToB;

5) YMEHHE BBIJCNATH CYyLIECTBEHHbIE TPU3HAKU BUPYCOB, KJIIETOK MPOKAPUOT U DYKAPHUOT; OJHOKIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB;
O0COOCHHOCTH MPOIIECCOB: 0OMEHa BEIIECTB U MPEBPAICHHS SHEPTUU B KIIETKE, (POTOCHHTE3a, IIIACTUYECKOTO U SHEPTeTUYECKOro 0OMEHa,
XeMOCHHTE3a, MUTO3a, Meii03a, OTUIOJOTBOPEHHUS, Pa3MHOXKEHUS, UHIUBUYaIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOTEHE3);

6) yYMEHHE MIPUMEHSTH MMOTy4YEeHHbIE 3HAHUS 7151 OOBSICHEHUS OMOJIOTUYECKUX MTPOLIECCOB U SIBJICHUM, ISl IPUHATUS IPAKTUYECKUX PEUICHUI B
MOBCEIHEBHOM JKM3HHU C LEJIbI0 00ecrieueHus: 0e30MacCHOCTH CBOETO 3/I0POBbsI U 3/I0POBBS OKPYKAIOIIUX JIFOJIeH, COOMIOIEHUS HOPM TPAMOTHOTO
MOBEJICHUS B OKPYXKArOIIel MPUPOAHOH cpefie; MOHUMaHUEe HEOOXOIMMOCTH UCTIOIb30BaHUS JOCTHKEHU COBPEMEHHOM OMOIOTHU 1 OMOTEXHOJIOTHI
JUIS paIliOHaIBHOTO MPUPOAOTIONH30BAHUS;

7) YMEHHE pelllaTh dJIeMEHTapHbIE TeHETHUECKUE 33a/]aui Ha MOHO- M TMTHOPHUIHOE CKpEUIMBaHue, CIIETUICHHOE HACIEOBAHHUE; COCTABNIATH CXEMBbI
MOHOTHOPHUIHOTO CKPEIIUBAHUS IS MTPEICKa3aHMs HaCTIeI0BaHUs TPU3HAKOB Y OPraHU3MOB;

8) YMEHHE BBITIONHATH J1a00paTOPHBIEC U MPAaKTUYECKUE pabOThI, COONI0IATh MpaBUia Mpu padoTe ¢ y4eOHBIM U 1a00paTOPHBIM 000PYI0BAHUEM;



9) YMEHHUE KPUTHYECKH OLIEHUBATh U HHTEPIPETUPOBATH UH(POPMAINIO OMOJIOTHUECKOTO COJICPKAHUS, BKITIOUAIOIIYIO TICEB/IO - HAyYHbIE 3HAHUS
U3 pa3nIn4HbIX HcTouHUKOB (CMU, HayqHO-TIOMY IsipHBIE MaTepUalIbl); STUYECKHUE aCTIEKThl COBPEMEHHBIX UCCIIC0OBAHUM B OMOJIOTUH, MEUIIMHE,
OMOTEXHOJIOTUH;

10)  ymeHwue co3maBaTh COOCTBEHHBIC MMCHMEHHBIC U YCTHBIC COOOIICHUS, 00001Iasi OO0 THYECKYI0 MH(POPMAIIHIO U3 HECKOJIbKUX HCTOYHUKOB,
IPaMOTHO MCIOJIb30BATh MOHATHHHBINA anmapaT OHOJIOTHH.

12 kaace
HpeI[MeTHI)IG pe3yJII)TaTI)I OCBOCHUA y‘-Ie6HOFO HpeaMeTa ((EI/IOJIOFI/ISI)) JOJI’)KHBI OTpa)KaTI)Z
1) c(OPMHUPOBAHHOCTh 3HAHUK O MECTE€ M POJIM OMOJIOTHMHM B CHCTEME HAayYHOT'O 3HAHMS €CTECTBEHHBIX HAYK, B (DOPMHPOBAHHUU COBPEMEHHOM

€CTECTBCHHO-HAYYHON KapTHHBI MUPA U HAYYHOTO MHUPOBO33PCHUS;, O BKJIAJIC POCCHUICKUX U 3apyOSKHBIX YUEHBIX-OHMOJIOTOB B Pa3BUTHE OMOJIOTHU;
(YHKIIMOHATLHOM TPAMOTHOCTH YeJIOBEKA JIJISl PEIIeHUs )KU3HEHHBIX 3a]1a4;

2) yYMEHHUE PacKpbIBATh COJIEP)KaHNE OMOJIOTUYECKUX TEPMUHOB U MOHSATUN: BUJ, MOMYJSAIUS, TeHO(MOH I, SBOJIOLHUS, ABIKYIIHE CHIIBI ((PaKTOpHI)
ABOJIIOLIUH, TPUCTIOCOOIEHHOCTh OPraHW3MOB, BHUI000pa30BaHUE, YKOJOTHUUECKHE (PAKTOPHI, IKOCHUCTEMA, MPOAYIEHTHI, KOHCYMEHTHI, PEIYIICHTHI,
LTI MATAHUSI, SKOJIOTUYEeCcKasi MupaMuaa, OuoreoreHo3, ouocdepa;

3) yMEHHUE U3JIaraTh OMoJIoTHYecKue Teopuu (dBorronronHas Teopust Y. JlapBuHa, CHHTETHYECKas! TEOPHUS SBOJIOINH ), 3aKOHBI U
3aKOHOMEPHOCTH (3apopieBoro cxoactBa K. M. bapa, uepenoBanusi riaBHbIX HampaBieHuid u myrtedd sBomronuu A. H. CeBepiioBa, yueHus o
ounocdepe B. 1. Bepraackoro), onpeaensTh rpaHUIbI UX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

4) yMEHHUE BIIQJIETh METOJaMH HAYYHOTO TIO3HAHUS B OMOJIOTHH: HAOJI0IEHNE U OTTMCAHNE KUBBIX CHCTEM, IIPOIIECCOB U SBJICHUN, OPTaHU3AIUs U
MPOBEACHUE OMOJOTUUECKOTO IKCTIEPUMEHTA, BBIIBI)KCHHUE TUTIOTE3bI; BBISIBJICHUE 3aBUCUMOCTH MEXTY HCCIICTyEMBbIMH BETUIHMHAMH, OOBSICHEHNE
MOJIyYE€HHBIX Pe3y/IbTaTOB, UCIOJb30BAHHBIX HAYYHBIX MOHSATUH, TEOPU U 3aKOHOB; YMEHHE JIEJIaTh BHIBOIbI HA OCHOBAHUHU MOJYYEHHBIX
Pe3yNbTaTOB;

5) YMEHHE BBIJCNATH CYyLIECTBEHHBIE MPU3HAKU CTPOEHHS OMOJIOTMYECKUX 0OBbEKTOB: BUIOB, MOMYJISIUHN, MPOAYLIEHTOB, KOHCYMEHTOB,
PEeAYLIEHTOB, OMOT€OLIEHO30B U SKOCUCTEM; 0COOEHHOCTHU MPOIECCOB: HACIEICTBEHHON N3MEHYUBOCTH, €CTECTBEHHOTO0 0TOOpA, BUI000pa30BaHuUs,
MPUCTIOCOOIEHHOCTH OPraHU3MOB, ACUCTBHS SKOJIOTHUECKUX (PAaKTOPOB HA OPraHU3MBbI, IEPEHOCA BEIIECTB U [MOTOKA SHEPTUH B DKOCHCTEMAX,
AHTPOIOTEHHBIX U3MEHEHUH B 9KOCUCTEMAaX CBOCH MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOr€OXMMHUYECKUX IUKIOB B Onocdepe;

6) YMEHHE NPUMEHSTh MOJTYYSHHbIE 3HAHUS JJIs1 OOBSICHEHHsI OMOJIOTUYECKUX MTPOLIECCOB U SIBJICHUM, JJIS1 IPUHATUS IPAKTUYECKUX PEUICHUI B
MTOBCETHEBHOM JKM3HHU C LENIbI0 00ecreueHus: 6e30MacHOCTH CBOETO 37I0POBbS U 3J0POBbs OKPYXKAIOLIUX JIOJIeH, COOMI0IeHISI HOPM IPaMOTHOTO
MOBE/ICHUS B OKPYXKAIOIIel MPUPOAHOH cpeie; MOHUMaHUuEe HEOOX0IMMOCTH UCIIOIb30BaHUS JOCTUKEHUM COBPEMEHHON OMOJIOTHU ISt
paIMoOHAaIBLHOTO MIPUPOIOIIOJIE30BAHNUS;

7) YMEHHE pelllaTh JIeMEHTapHbIe OUOJIOTHUECKUE 3a]au, COCTABISATh CXEMBI IEPEHOCA BEUIECTB U SHEPTUU B IKOCHUCTEMAaX (I[eMH MUTaHU);
8) YMEHHE BBITIOJHATH JJa0OpATOPHBIE U MPAKTUYECKUE pabOThI, COOI0IaTh MpaBUia Mpu padoTe ¢ y4eOHBIM U TaO0paTOPHBIM 000PYI0BAHUEM;
9) YMEHHE KPUTHYECKH OLIEHUBATh U HHTEPIPETUPOBATH HHHOPMALIHUIO OMOJIOTHYECKOTO COAePKAHUS, BKIIOYAIONIYIO [ICEB/I0 - HAyYHbIE 3HAHUS

U3 pa3nu4HbIX ucTouyHNKOB (CMMU, HayuyHO-TIOMy sSipHBIE MaTepUalbl); pacCMaTPUBATh INI00ATBHBIE HKOJIOTHYECKHE TPOOIEMbI COBPEMEHHOCTH,
(hopMHPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

10)  ymenwue co3maBaTh COOCTBEHHBIE MMCHMEHHBIE U YCTHBIE COOOIICHNUS, 00001ast GO0 THIECKYI0 HH(DOPMAIIHMIO U3 HECKOJIbKUX HCTOYHUKOB,
IPaMOTHO MCIOJB30BaTh MOHATUHHBIN anmnapaTr OHOJIOTHH.



DJIeKTpOHHbIe (LM POBbIe) 00pa3oBaTeIbHbIE PeCypChl

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM ungpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
MOTIOTHA Kak Hayxa 05 https://m.edso0.ru/7f41c292
bu6moreka [IOK
2 K 1
HBBIE CHETEMB I X OpranHsatius https://m.edso0.ru/7f41c292
bu6moreka [IOK
X i 1
3 MMHMYECKHUI COCTAB U CTPOEHUE KIETKH 8 https://m.edsoo.ru/7f41c292
bu6moreka [IOK
4 JKHSHECATENEHOCTS KICTKH 0 https://m.edsoo.ru/7f41c292
PazmHOXeHUE ¥ MHAUBUIYAIbHOE PAa3BUTHE bubnuorexa [JOK
5 5 1
OPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edso0.ru/7f41c292
7 Cenekuusi opranu3MoB. OCHOBBI 3 bubnuorexa [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
8 P 1
C3CPEHOC BPOMA https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KoanuyecTBO 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 DOBOTIONMOHHAS OUOJIOTHS 9 1 bubmmorera [JOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 0.5
3emie https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 O 5 1
PTAHHSMEL 1 OKpyNatomas cpeia https://m.edsoo.ru/7f41cc74
4 Coo0rmrecTBa U SKOJIOTHIECKAE CHCTEMBI 9 bubmorera [JOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOE BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

4. TemaTnyeckoe NJIAHMPOBAHME C YKa3aHHEM KOJINYeCTBAa YaCOB, OTBOJAMMbIX Ha OCBOCHHME KAKI0# TeMbl
(04HO — 3204HasA ¥ 3204Hasi popmMbl 00yUeHUs1)

Ne Tema KosmmuectBo | Koppeknus yacos Yacel Ha OcHoBHas popma KosnuecTBo yacos 1o
/11 4acoB 10 o paboueii CaMOCTOSITEIbHOE KOHTPOJIS MPaKTUYECKON YaCTH
IporpaMmme IporpaMmme U3y4eHUE ITo ITo paboueii
mporpaMMme | mporpamme
11 kaace
1 Tema 1. buonorust kak Hayka 2 1 1 3auer No 1 1 1
2 Tema 2. J)KuBble cucTeMsbl U UX 1 1 - - -
OpraHu3aIus
3 Tema 3. Xumudueckuii cocTaB u 8 3 5 2 2
CTPOCHHE KIIETKH
4 Tema 4. XKu3HEIeSITEPHOCTD KIIETKH 6 2 4 - -
5 Tema 5. PazmHoxeHue u 5) 3 2 3auet Ne 2 2 2
WHIUBUAYAIbHOE Pa3BUTHE OPraHU3MOB
6 Tema 6. HaciieqcTBEHHOCTD 1 8 5 3 4 4
M3MEHUYMBOCTh OPraHU3MOB
7 Tewma 7. Cenexius opraHu3MoB. 4 2 2 - -
OCHOBBI OMOTEXHOJIOTHH
Hroro 34 17 17 9 9




TemaTnuyeckoe VIAHMPOBAHME € YKa3aHHEM KOJMYECTBA YaCOB, OTBOAUMBIX HA 0CBOCHHE KAMKIAOH TeMbl
(o4HO-3204Has U 32049HasA opMa 00yUeHHs)

Ne Tema KosmmuectBo | Koppekuus yacos Yacel Ha OcnoBHas popma KosmuecTBo yacos 1o
n/m 4acoB 110 1o paboueit CaMOCTOSATEIBHOE KOHTPOJIS MPAKTUYECKON YacTH
[porpaMmme [porpaMmme U3y4EHUE ITo ITo paboueii
nporpamMMme | mporpaMme
12 knace
[ToBTopenue 3a kypc 11 kiacca - 1 - 2 2
1 Tewma 1. DBosrorrioHHast GMOIIOTHS 9 8 1 3auet Ne 1 1 1
2 Tema 2. Bo3HUKHOBEHHE U pa3BUTHE 9 7 2
YKU3HU Ha 3emiie
3 Tema 3. Opranu3msl U OKpyKaromias 6 6 - 3auet Ne 2 3 3
cpena
4 Tema 4. CooOriecTBa 1 SKOJIOTUUECKHES 10 10 - - -
CHCTEMBI
5 [ToBTOpEHme Kypca Ouosioruu - 2 - - -
12 kiacca
Uroro 34 34 - 6 6




5. Koppeknust paboueii mporpaMMsl 10 y4eOHOMY NpeaMeTy

Jlnst oOpazoBarenbHBIX yupexaeHuit Poccuiickoit denepanyu nporpaMMa no OUOJIOTHH TPEAyCMAaTPUBACT IBYXTOAMYHOE O0yUEeHUE U OTBOJHUT
68 vacoB (10 kiacc- 34 vaca, 11 xiacc — 34 vaca) a1s 00s3aTeIbHOTO U3ydeHUs ouosioruu B 10, 11 knaccax.

VYuebnsiii wian KOV «Cpennsist mkona Ne 4 (04HO-3a049Hast)» MperycMaTpuBaeT 00s3aTeIbHOE H3yYeHHe OMOJIOTHH Ha YPOBHE CPEIHET0 00IIero
obpazoBanus B 11, 12 xiaccax B oobeme 51 vac (11 kmacc — 17 4., 12 xinacc — 34 4.) o 04HO-3204HOM 1 3a04HO# popmam oOyueHus. Koppekrupyro
porpamMMmy B CTOPOHY YMEHBIICHHUsI KOJIMYecTBa y4eOHbIX 4acoB B 11 kiacce.

IIpakTnuyeckune padoThl AJ1s1 0YHO-3204HOM M 3204HOH popMaM 00yUeHUsI

11 kiace

IIpakTHYeckne padoTHI 10 IPOrpaMme

IIpakTnyeckue padoTnl

JAJISl OYHO - 3204YHON M 3204HON opmam 00yUyeHHs

IIpakTHyeckas padora Ne 1

«HCHOJ’IB?;OB&HI/IC paSJ'II/I'-IHI)IX METOOOB HpI/I I/ISY'-IGHI/II/I 6I/IOJ'IOFI/I‘-IGCKI/IX
00BEKTOBY

IIpakTuyeckas padora Ne 1

((I/ICHOJ'H)?)OBaHI/Ie paSJ'II/I'-IHI)IX METOOOB HpI/I I/ISy'—IeHI/II/I 6I/IOHOFI/I‘—IeCKI/IX
00BEKTOB»

JlaGoparopHasi padora Ne 1

«M3yueHne KaTamuTHYECKOW aKTHUBHOCTH ()EPMEHTOB (Ha pUMepe
aMUJIa3bl WIKM KaTajiasbl)»

JlaGopaTtopnas padora Ne 1

«M3ydeHune KaTaJIuTHIeCKON aKTHBHOCTH (DEPMEHTOB (Ha MpUMEpe aMUIIa3bl
WJTM KaTajiasbl)y

JlaGoparopHasi padora Ne 2

«M3yuyeHne cTpoeHUs KIIETOK paCTEHUM, )KUBOTHBIX U OAKTEpUil O
MHKPOCKOIIOM Ha TOTOBBIX MUKpOTIpenaparax U Ux OMucaHue»

JlaGopaTtopnasi padora Ne 2

«M3yueHne cTpoeHUsI KIIETOK PaCTEHUI, )KUBOTHBIX U OaKTepuil O
MHUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenaparax u uX OMHCAHHUE»

JlabGoparopHnasi padora Ne 3

«HaOnronenne MuTo3a B KJIeTKaX KOHYHMKA KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOTpernaparax»

JlaGopaTropHasi padora Ne 3

«Habmnronenne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOIIpenaparax»

JlabopaTopHas padora Ne 4

«I/ISY‘IGHI/IG CTPOCHM: ITIOJIOBBIX KJICTOK HA 'OTOBBIX MHKPOIIpCIIapaTax»

JlaGopaTtopnas padora Ne 4

«I/I3yquI/Ie CTPOCHH: ITIOJIOBBIX KJICTOK HA 'OTOBBLIX MHUKPOIIPpCIIapaTax»

JlabopaTopHas padora Ne 5

((HSy‘{eHI/IC pPE3yJIbTAaTOB MOHOT I/I6pI/II[H01"O 151 ,Z[I/IFI/I6pI/I,Z[HOFO
CKpCHIMBAHUS Y I[pO30(I)I/IJ'ILI Ha I'OTOBBIX MHUKPOIIPCIIapaTax»

JlabopaTtopnas padora Ne 5

«I/I3yquI/Ie pPE3yJIbTaTOB MOHOFI/I6pI/II[HOF0 u I[I/IFI/I6pI/I,I[HOFO CKpCIIUBAHUA Y
,I[pOSO(i)I/IJ'IBI Ha TOTOBBIX MUKPOIIPCIIapaTax»

JlabopaTopnasi pabora Ne 6

«M3ydyenne Moau(pUKaMOHHON U3MEHYMBOCTH, IOCTPOCHHE
BapHALMOHHOTO Psijia M BAPHALIMOHHOM KPUBOI

JlaGopaTopnasi paGora Ne 6

«M3ydyenne Moau(pUKalMOHHON U3MEHYMBOCTH, IOCTPOCHHUE BapUAIIHIOHHOTO
psija U BapMallMOHHOW KPUBOID)




JlabopaTopHasi pabora Ne 7
«AHaJIM3 MyTaIi y 1po30(uIIbl Ha TOTOBBIX MUKPOIIPETapaTax»

JlaGopaTopnasi paGora Ne 7
«AHaJIM3 MyTaIyil y 1po30(uiIbl Ha TOTOBBIX MUKPOIIpENapaTax»

IIpakTnueckas padora Ne 2
«CocTaBiieHHE U aHAIU3 POJOCIOBHBIX YEIOBEKA»

IIpakTnyeckas padora Ne 2
«CocTraBiieHUE U aHAJIU3 POJOCIOBHBIX YEJIOBEKA»

KonundecTBo mpaktndeckux paboT I OYHO-3a09HOH M 3209HOU (hopMaM 00ydEHHUsI COOTBETCTBYET KOJMYECTBY MPAKTUICCKUX PAOOT 11O TPUMEPHOH

pabodeii mporpamme.

IIpakTnuyeckune padoThl 1J1s1 0YHO-3204HOM M 3204HOI popMaM 00yUeHuUsI

12 kiaace

IIpakTHYeckne padoTHI 10 IPOrpaMme

IIpakTnyeckue padoTnl

JAJISl OYHO - 3204HON U 3204HOI opmam 00yUueHHs

JladopaTopunas pa6ora Ne 1
«CpaBHEHHE BUJIOB 110 MOP(HOJIOTUYECKOMY KPUTEPUIO)

JlabopaTropnasi padora Ne 1
«CpaBHEHHE BUJIOB IO MOP(HOJIOTHUECKOMY KPUTEPHIO)

JladopaTopHas pa6ora Ne 2
«Onucanue NpucrnocoOICeHHOCTH OpraHu3Ma U €€ OTHOCH- TEJILHOTO
XapaxkTepa

JlabopaTopnasi padora Ne 2
«Onucanne NprucnocoOJICHHOCTH OpTaHu3Ma U €€ OTHOCHU- TEILHOTO
XapakTepa

IIpakTHyeckasi padora Ne 1

«I/I3yquI/Ie HCKOITa€MBIX OCTAaTKOB paCTeHI/Iﬁ N JKUBOTHBIX B KOJICKIUAX).

IIpakTuyeckasi padora Ne 1
«/3ydeHune uCKOmaeMbIX OCTATKOB PACTEHUI U )KMBOTHBIX B KOJIICKITHSIXY.

JladopaTopHnas pa6ora Ne 3
«Mopdomnorudeckne 0COOCHHOCTH PACTEHHUI U3 Pa3HBIX MECT OOUTAHUS.

JlabopaTtopnasi padora Ne 3
«Mopddoorndeckrne 0cOOCHHOCTH PaCTEHUI U3 Pa3HBIX MECT OOUTAHUSY.

JlabopaTopHas pa6ora Ne 4
«BnusiHEe cBETa HA POCT M pa3BUTHE YSPEHKOB KOJICYCa»

JlabopaTtopnasi padora Ne 4
«BnusiHEE cBETa HA POCT U Pa3BUTHUE YEPEHKOB KOJICYCay»

IIpakTnuyeckas padora Ne 2
«[TocuéT TIIOTHOCTH NOMYJISIIIMIA Pa3HBIX BUJIOB PACTCHHIN»

IpakTuyeckasi padora Ne 2
«[1oIcUéT TUIOTHOCTH MOMYJISIIMIA Pa3HBIX BUJIOB PACTECHHID




6. HopMbI M KpUTEpHH OLlEHMBAHUA

[TeprogaMu MPOMEKYTOUHON aTTECTAMU SBJISIFOTCS TONyroaus. IIpomekyTouHas arrecTamusi 0OydaloOUIUXCsS IO OYHO-320YHOW M 3a0YHOU
¢dopme oOyuenust o uroram | momyromust mpoBoauTcs B hopme A PepeHIIMPOBAHHOTO 3a4eTa 0e3 MpeKpalieHusi 00pa3oBaTeIbHON ICATEIHHOCTH B
COOTBETCTBUU C Irpa)MKOM 3a4€TOB IO PACMUCAHUIO, YTBEPKIECHHOMY TUPEKTOPOM MIKOJbl. OTMeTka 3a | momyroauwe 1mo Oo4HO-3a0YHOW M 3a0YHOU
dopme oOyuenms B 11-12 kmaccax BBICTABISETCS Kak cpeiHee apu(PMETHYecKoe Ha OCHOBE TEKYIIMX OTMETOK, TEKYIIEro KOHTpPOJS |
i GepeHIMPOBAaHHBIX 3a4€TOB MO S-0aTbHOWM cHUCTeMe oleHuBaHWsA. OKpyrieHHEe pe3yiabTaTa IMPOBOIUTCS MO MPaBHJIAM MaTeMaTHYECKOTO
OKpPYTJICHUS B MOJIb3Y 00y4aroerocs.

Otmetka 3a |l monyroaue mo o4HO-3a049HOM M 3a0uHOM (hopme oOyueHust B 11-12 kmaccax BBICTABISETCS KaK CpelHee apuMEeTHUECKOoe Ha
OCHOBE TEKYILEro KOHTpoJii M auddepeHIpoBaHHBIX 3a4eTOB MO S-OamibHOl cucteMe. OKpyIJieHHE pe3yiabTaTa HpPOBOAMTCS MO IpaBUiIaM
MaTeMaTHYECKOr0 OKPYTJIEHUS B MOJIb3Y 00yJaroierocs.

l'omoBas mpomexyTouHasi aTTecTalus MO OHOJIOTUHU SIBJISETCS CPEOHUM apU(PMETUYECKUM pe3yIbTaTOM IOIYTOJOBBIX MPOMEKYTOUHBIX
arrectauuil. OKpyrieHue pe3ynbTrara IpoBOAUTCS MO MPaBUIaM MaTEMaTHUYECKOTO OKPYIJIEHHUS B MOJIb3Y 00yUYaroLIerocs.

3aueTHble pabOTHI OLICHUBAIOTCS 110 KPUTEPHUSIM, POMMCAHHBIM B TEKCTaX 3a4€THBIX padoT.

3aueTnl
11 kaacc

Bcero 3auéros — 2 (1 monyromue - 1, 2 moayrozue - 1)

3auer Ne 1 «buosnorus kak Hayka. JKUBbIE CUCTEMBI U UX OpraHu3anus. XUMHYECKUH COCTaB U CTPOCHHUE KICTKH. JKU3HEACATEIbHOCTD KIISTKI
3auet Ne 2 «Pa3MHOXEHHE ¥ MHAUBUAYAIBHOE pa3BUTHE OpraHn3MoB. HaciencTBeHHOCTh U MI3MEHYMBOCTH OpraHu3MOB. CeJeKIUs OpraHu3MOB.
OCHOBBI OMOTEXHOIOT AN

12 kiacc
Bcero 3auéroB — 2 (1 monyroaue - 1, 2 monyroaue - 1):

3ayer Ne 1 «9BOJ’IIOI_[I/IOHH21$I ouonorus. BosHukHOBeHME U Pa3BHUTHC )KU3HU HA 3emne»
3aueT Ne 2 «Opl"aHI/BMBI H OKpYyKaromiasa cpeaa. COO6IJ_[CCTBa H OKOJIOTHYCCKHUEC CUCTEMbBID»
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