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HHOACHUTEJIbBHASA 3AIINCKA.

JlononHuTtenbHas oOmieoOpa3oBarenbHas oOIIepa3BUBAIONIAsl MporpamMma  «3aHuMaTeIbHas
ouosorus» pazpaboTaHa Ha OCHOBE CIICAYIOIINX HOPMATUBHO-TIPABOBBIX aKTOB U METOIMYECKUX
PEKOMEH IallHil:

1. ®enepanbubiii 3akoH orT 29.12.2012r. Ne 273-®3 «O6 obOpazoBanun B Poccuiickoi
denepauuny;

2. ®enepanbublii 3ak0H PO o1 24.07.1998 Ne 124-D3 «O06 0CHOBHBIX rapaHTHsIX MpPaB peOCHKA B
Poccniickoit enepanuny;

3. Konuenmuei pa3Butus J0MOJHUTENBHOTO 0Opa3oBanus aereit 1o 2030 roxa

(pacnopspxenue IlpaButenscrBa P® ot 31.03.2022 N 678-p)

4. Ctparerust pazputus Bocnutanus B PO Ha nepuon 1o 2025 roga (pacrnopsbkeHue
[IpaBurensctBa PO ot 29 mas 2015 1. Ne 996-p);

5. Iloctanosnenue [ maBHOTO rocynapcTBeHHOro canutapHoro Bpada P® ot 28.09.2020 N 28 «O6
yTBepkaeHnH canuTapHbIX npasuil ClI 2.4.3648-20 «CaHnuTapHO-3IUAEMUOIOTMYECKUE
TpeOOBaHUs K OpraHU3alUsM BOCIUTaHUS W OOYYEHHUs, OTAbIXa M O3JOPOBJICHUS JeTell u
MOJIOJICIKI Y,

6. [ToctanoBnenue ['maBHOTO TOCYyIapcTBEHHOTO canuTapHOTO Bpaya PD ot 28.01.2021 Ne 2 «O06
YTBEpKJIeHUHU caHuTapHbIX mpaBui U HopMm CanlluH 1.2.3685- 21 «['urnennueckue HOpMaTUBbI
u TpeboBaHMs K oOecreueHuio 0e30macHOCTH U (Miu) Oe3BPEIHOCTH NIl YesoBeKa (pakTopoB
cpensl ooutanus» (p3a.VI. I'uruennueckre HOpMaTUBBI IO YCTPOUCTBY, COACPKAHUIO U PEKUMY
paboThl OpraHu3aluil BOCIUTAHUS U 00YUYEHHUS, OT/IbIXa U 03/I0POBJICHUS JIeTeH U

MOJIOJICKN»);

7. Iacnopt denepalbHOTO MpoeKTa «Yclex KaxIoro pedeHkKa» (yTBEpXkAE€H Ha 3aceJaHHU
MIPOEKTHOTO KOMHTETa MO HaIMoHAIbHOMY mpoekty «OoOpazoBanue» 07 nexadbps 2018 1.,
npotokoJi Ne 3);

8. Ilpukaz MunucrepctBa npocsemienus PO ot 27 utonsg 2022 r. N 629 «O06 yrBepxkaeHUn
[Topsinka opraHu3aluy ¥ OCYIIECTBICHUS 00pa30BaTENIbHOM AEATEIHHOCTH MO JOMIOJIHUTEIBHBIM
0011e00pa30BaTeIbHBIM IPOTPaMMaM»;

9. Ilpukaz Munucrepcra npocsenieHus Poccuiickoit @eaepaunn ot 03.09.2019 Ne 467 «O06
yIBepxkaceHun lLleneBoil Monenu pa3BUTUS PETUOHAIBHBIX CUCTEM  JOINOJHHUTEIBHOTO
oOpa3oBaHus aeTeiy;

10. IIpuka3 MunucrepctBa obpa3oBanus u Hayku Poccuiickoit ®@eneparuu ot 23.08.2017 1. Ne

816 «O6 yrBepxknaenun Ilopsaka TNpUMEHEHUS OpraHU3alMsIMHU, OCYIIECTBIISIOIIUMHI



00pa30oBaTeNbHYIO JAEATEIBHOCTb, JIEKTPOHHOTO 00YyYeHUs, TUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH MPH pean3auu 00pa3oBaTeIbHBIX TPOTPaMM»;

11. TIpuka3 MUHUCTEpPCTBO TpyAa U COIMAIbHOM 3amuThl Poccuiickoit @eaeparuu ot 22.09.2021
r. N 6520 «O0 yTBepxkaeHUU MPOPECCHOHATBHOTO CTaHIApTa «IeJaror IOMOJHUTEIHHOTO
o0pa3oBaHus IETEH U B3POCIBIX);

12. ITpuxa3z MunucrepctBa npocsenienust Poccuiickoit ®@enepanun ot 13.03.2019 Ne 114 «O6
YTBEP)KJICHUH TIOKa3aTellel, XapaKTepU3yIoMMX OOIIHe KPUTEPUU OLEHKHM KayecTBa YCIIOBHM
OCYIIECTBIICHHSI  00pa30BATEIbHON  JIEATENFHOCTH  OPraHU3alMsIMH, OCYIIECTBISIFOIIUMHU
00pa3oBaTeNIbHYI0 JESITEIbHOCTh II0 OCHOBHBIM  0011€00pa30oBaTeNIbHBIM  IIpOrpaMMa,
o0pa3oBaTelIbHBIM IpPOrpaMMaM CpeIHEro MNpodecCHOHaIbHOro 00pa3oBaHUs, OCHOBHBIM
nporpaMmaM  Tpo(ecCHOHAIBHOTO  O0y4eHHs, JOMOJHHUTEIBHBIM 00I1e00pa30BaTeIbHBIM
porpaMmmam;

13. Tlpuka3 mMuHuUCTepcTBa 0OpazoBaHus M Hayku Poccuiickoii ®denepanuu ¥ MHUHHCTEPCTBA
npocserieHus: Poccuiickoit @enepammu ot 05.08.2020 r. No 882/391 «OO6 opranuzanum u
OCYILIECTBJIEHUM  00pa30oBaTENbHON  JESITENBHOCTH IO  CeTeBOM  (Qopme  peanuzalnuu
oOpa3oBaTeNbHBIX MporpamMmy. 14. IlpumepHble TpeGoBaHUS K MpPOrpaMMaM JOHOJHUTEIBHOTO
o0pa3zoBaHus AETEH B

MPWIOKEHUH K MUChbMY JlemapTaMeHTa MOJIOJEKHOW MOJUTHKHU, BOCIUTAHHUS U COLUAIBHON
nojyiepxkku naered MunoOpHayku Poccum ot 11.12.2006 r. Ne06-1844. 15. Metoauueckue
PEKOMEHAALNHU TI0 TPOEKTUPOBAHUIO JIOMIOJIHUTENIBHBIX 00IEpa3BUBAIOLINX IPOTpaMM (BKIIOYast
pasHo ypoBHeBble nporpammsl) (ITncemo MunucTepcTBa 00pa3oBanus u

Hayku PO ot 18.11.2015 Ne 09-3242);

16. Meroauueckue peKOMEHAALMUA MO pealu3aluyd aJanTHUPOBAHHBIX JIOTIOJHUTEIBHBIX
o011eo0pa3oBaTeIbHbIX IPOrpaMm, CHOCOOCTBYIOIIHNX COILIMANIbHO-TICUXOJIOTUYECKOM
peabunutanuu, MNPoPEecCUOHAIBHOMY  CaMOOINpPEACNEHUI0 JeTe C  OrpaHUMYeHHBIMU
BO3MOXHOCTSIMU 3/I0POBBS, BKIIIOUYas J€TEeH-UHBAIUAOB, C YYETOM MX 0COOBIX 00pa30BaTEIbHBIX
notpebHocrelt. (ITuceMo Munucrtepcra oobpazoBanus u Hayku PO Noe BK-641/09 ot
26.03.2016);

17. IlpumepHas mporpamMma BOCIUTaHHs. YTBEpkJeHa Ha 3aceqanuu DenepanbHOro y4eOHO-
METOIMUYECKOr0 00BeqMHEHNUS 10 001IeMy oOpaszoBanuio 2.06.2020 r. (http://form.instrao.ru );

18. Metoaudeckue PEKOMCHOAU 1o pa3pa60TKe IIporpamMm BOCIIMTAHUA.

19. Ycra MBOY COLII Ne7



HanpagjieHHOCTB 101I0JIHUTEIbHON 001Iepa3BUBaIOLIEH IPOrPAMMBI: €ECTECTBEHHO —
Hay4Hast

YpoBeHb peaniu3anuy NPOrpaMMbl: CTAPTOBbIN (03HAKOMUTENBbHBIN)

HoBu3na: HoBu3Ha 1 OpUrHHAIBHOCTH IPOrPAMMBbI COCTOMT:

- B TIPOJAYKTUBHOM BHEAPEHUM B 0Opa30BaTENIbHBI  IpolecC MPAKTUUYECKUX U
JKCIIEPUMEHTAIIBHBIX TEXHOJIOT U,

- B KOMIUIEKCHOM BO3JCHCTBUM PA3JIMYHBIX MPAKTUYECKUX U HAYYHBIX HABBIKOB, C ILIEJIBIO
pa3BUTHUA y Je€Tell MOTUBALIMY K HAYYHOU JEATEIILHOCTH;

- B PACKPBITUH TBOPYECKOTO NOTEHIMAIA TUYHOCTH;

- B COLMAJIM3ALUY JIMYHOCTU B KOJUIEKTUBE U PA3BUTUHM FAPMOHUYHOM JIMYHOCTH B YCIOBHSIX

COTBOPYECTBA B AETCKOM KOJUIEKTHBE
AKTYaJIbHOCTh

Konnenuus nporpaMmsl Kypca 3aKJIF04aeTcsl B TOM, 4TO €€ pa3paboTKa CBsi3aHa ¢ pa3pabOoTKOH
CUCTEMBbI CHEIMATM3UPOBAHHOMN MOATOTOBKH (MPOPUILHOTO 00y4eHHsI) B CTApILIUX Ki1accax U
HaIpaBJICHO HA PEAIN3ALNI0 JINYHOCTHO - OPUEHTUPOBAHHOTO MpOolLiecca, IpU KOTOPOM
MaKCHMAaJIbHO YUUTBIBAIOTCS MHTEPECHI, CKJIOHHOCTH, U CIIOCOOHOCTH CTapIIEKIaCCHUKOB.
OCHOBHOM aKILIEHT Kypca CTaBUTCS HE Ha NPHOPHUTETE COAEPKAHUS, & HA IPUOPUTETE OCBOCHUS
YUaIMMUCS CIIOCOO0B AEHUCTBUI, HE HaHOCA yIIepO caMOMy COJIEPKaHMIO, T.€. Pa3BUTUIO
MPEIMETHBIX U MEXKIPEIMETHBIX KOMIETEHIUH.

AKTYyaJIbHOCTD JAHHOTO Kypca MOAKPEIISETCS MPAKTUYECKON 3HAUUMOCThIO N3y4aeMbIX TEM,
YTO CHOCOOCTBYET MOBBIIICHNIO HHTEpECa K MO3HAHUIO OMOJIOTUH U OPUEHTUPYET Ha BBIOOD
npoduiisa. Y oOydaromuxcs CKJIaJbIBaeTCs MEPBOE MPEICTaBICHUE O TBOPUECKON HAYYHO-
HCCIIEIOBATENIbCKON AESITETbHOCTH, HAKAIUTMBAIOTCSI YMEHUSI CAMOCTOSITENIHO PACIIUPSATh
3HAHMUSL.

Ha JOIIOJIHUTCIIbHBIX 3aHATUAX IIO ouonoruu B 8-11 kimaccax 3aKJIaAbIBArOTCd OCHOBBI MHOT'HX
IMPAKTUICCKUX YMCHI/Iﬁ IIKOJIBHUKOB, KOTOPBIMH OHHU 6y,Z[YT I10JIB30BAaTHCA BO BCEX IMMOCICAYIOIIUX
Kypcax U3yUCHUA ouojoruu. KomnuecTso IMPAKTUYCCKUX YMCHI/Iﬁ H HABBIKOB, KOTOPBIC YHAIlIUCCA
NOJKHBI YCBOHUTBH Ha YpPOKax «buonornm» B 8-11 kmaccax AOCTATOYHO BCJIHUKO, IIOITOMY
BHCYpOUHass MACATCIIbBHOCTb 6yz[eT JOTIOJTHUTENLHONM BO3MOXKHOCTBIO IS 3aKpCILUICHUA H
OTpa6OTKI/I MNPAKTUYICCKUX YMeHI/Iﬁ yqaluuxcs.

OT1anunTeIbHasi 0CO0eHHOCTb. [Iporpamma cnocoOCTBYeT O3HAKOMIICHHMIO C OpraHu3aluen
KOJUIEKTUBHOIO M HMHJIUBUAYaJIbHOIO MCCIEIOBAHUSA, OOYYEHHMIO B JIEHCTBHM, IO3BOJISET
4yepenoBaTh KOJUIEKTUBHYK0 M HWHAMBUAYAJIBHYIO JAEATEIbHOCTb. TeopeTnyeckuil marepuall
BKJIFOYAET B ce0si BOIPOCHI, KACAIOIIHUECs] OCHOB MPOEKTHO-UCCIE0BATEIbCKON JIEATETbHOCTH,
3HaKOMCTBA CO CTPYKTYpOI paboThI.

Ileparornyeckas IICJICCOOﬁpaZ}HOCTB nporpamMmabl 3aKIHOYaCTCA B TOM, qTO HIpu €€
peaims3anuu, y 06yqa}01u14xc;{ BO3HHUKACT HHTEPEC K 6I/IOJIOFI/II/I, pacmmpgaeTCsa Kpyrosop,
Pa3BUBANOTCA KOMMYHUKATUBHBIC KaUCCTBA JIMYHOCTHU, U KAK PE3YJIbTAT — Y4aCTUC B OJIMMIINAAAX,
OMOJIOTHUYECKUX KOHKYpCaX pa3HOIo YPpOBHs, HAYYHO-UCCICAO0BATCIIbCKUX KOH(l)epeHLII/IHX.



Azpecart nporpammsl: yyamuecs 8-11 ximaccos.
O0bem nporpaMmbI: IporpaMMa cocTasiieHa Ha 68 yacoB, 2 yaca B HEJIEIIO.

@opmbl TNPOBeAeHHS 3aHATHII: TpPaKTUYECKUE © JTabOpaTopHble pabOThI, AKCKYpPCHUH,
3KCHGpI/IMCHTI)I, H3.6JIIOIICHI/I$I, KOJIJICKTUBHBIC nu I/IHI[I/IBI/I[[yaJII)HI)IC HUCCJICAJOBaHUA,
caMOCTOsITeNIbHAs paboTa, KOHCYJIbTALUU, TPOCKTHAS U UCCIIEIOBATEILCKAS IEATEIbHOCTh, B TOM
yuciie ¢ ucnojib3oBanuem UKT.

PexuM 3aHaTH - 3aHATUS TpoBOAATCA | pa3 B HEJEN0, 10 2 aKaJeMUYECKHX Yaca.
[IpoaomxuTenbHOCTh OAHOTO 3aHsATUA 40 MUH.
OcobeHHOCTH OpraHu3anuyu 00pa3oBaTeIbHOIO NMpolecca.

B oObenuHeHun cpopMuUpOBaHbl TPYMNNbl ydaluxcs pa3zHoro Bo3pacta. CocTaB Tpymmbl
nocTossHHBIN. HanonmHsiemocts rpynmsl oT 15 yenosexk.

[IpuHuMaroTcs Bce *enaromue. JOTa mporpaMma Jiisi HETOArOTOBIEHHBIX JeTel u Ooee
MOATOTOBJIEHHBIX AeTel. [IporpamMma paccunTana A IEPBUYHOTO O3HAKOMIIEHHS C HaYYHBIMHU
METOJaMU HU3ydeHHus npupoisl. OHAa HOCUT BBIPAKEHHBIM JeATEIbHBIA XapakTep, CO3/aeT
BO3MOHOCTh aKTHUBHOTO IPAKTHUYECKOTO MOTpyKeHus jaered B Ouosoruto. [[ns peanmuzauuu
JAHHOM MpOrpaMMbl HCIHOJB3YIOTCs Jabopatopun «Touku pocTta», KOTOpbIE CIOCOOCTBYIOT
MOBBIIIEHUIO MOTHUBALIMY U MHTEpECa K U3y4eHHIO OHOJIOTHH.

Heab 1 3a5a4mM nporpamMmsl

eab: co3manue ycIOBUM Jis YCIEIIHOTO OCBOCHUS YYAIIMMUCS TPAKTHYECKON COCTABJISAIONICH
IIKOJIbHOM OHMOJIOTUH U OCHOB MCCIIEA0BATEIBCKOMN NEATEbHOCTH.

Sagauu:

Hpeomemnbte: (DOpMI/IpOBaHI/Ie CUCTCMblI HAaYYHbIX 3HAaHUM O YEJIOBEYSCKOM OpraHusme, €ro
CTPOCHHHU, (bYHKI_[I/IOHI/IpOBaHI/II/I, 0 POACTBO YE€JIOBCKA C MIICKOIIUTAOIIIUMHU ) KUBOTHBIMU, MECTO U
POJIb Y€JIIOBCKA B IIPUPOAC, B3aMMOCBA3M UYCJIOBCKA U 01<py>1<a}0mel71 Cp€abl; 3aBHCHMOCTH
COOCTBEHHOTO 3A0POBbA OT COCTOSAHUSA 01<py>1<a}0mel71 Cp€abl; O IpUYMHAX HACJICACTBEHHOCTHU U
HU3MEHYMBOCTH, IPOABJIICHUSA HACJICACTBCHHBIX 3360HCB3HHﬁ, HMMYHHUTETA y YCJIOBCKA; O POJIH
T'OPMOHOB MW BHUTAaMHHOB B OpPIraHU3MCE; an06peTeHHe OIIbITa HCIIOJIB30BaHUA METOAOB
OMOJIOrHYECKOM HAayKU UL IPOBEACHU A HECIIOKHBIX OMOJIOTHYECKUX OKCIICPUMCHTOB;

Memanpedmemnbte: pa3BUTHUC YMeHI/Iﬁ W HAaBBIKOB IIPOCKTHO — HCCHGHOB&TGHBCKOﬁ
ACATCIIBHOCTH; IMOATOTOBKA yHAllIUXCA K YH4AaCTUIO B OJIMMIIMAAHOM JIBUKCHHUU,

Juunocmmnele: HopmMupoBaHUE OCHOB 3I0POBOTO 00pa3a KU3HH.



COAEPXAHUE ITPOI'PAMMEBI

YUEBHBIN TUTAH
Ne HanmeHnoBanue pa3aejioB 4 TeM KosinyecTBo yacos
n/n NnporpamMmbl Bcero IIpakTnyeckune padornl

Buonorus xak Hayka 2 0.5
JKvBBIE CHCTEMBI M X OpraHu3aIus 1 0

3 XUMUYECKUH COCTaB U CTPOCHUE 8 1
KJIETKH

4 Ku3HenesaTeIbHOCTh KICTKH 6 0

5 Pa3mHOKeHNe 1 WHIUBUIYTbHOE 5 1
pa3BUTHE OPraHU3MOB

5 HacnencrBeHHOCTh M1 UBMEHYMBOCTD 3 15
OpraHU3MOB

7 Cenexuusi oprann3MoB. OCHOBBI 3 0
OMOTEXHOJIOTUHU
PesepBHOE Bpems 1 0
DBOJIFOIIMOHHAS ONOJIOT U 9 1

10 Bo3HuKHOBEHME U Pa3BUTHE KUZHU 9
Ha 3emie

11 Opraau3Mbl U OKpY>Karolas cpeaa 5

12 CooOmiecTBa 1 9KOJIOTHYECKHE 9
CUCTEMBbI

13 PezepBHoe Bpems 2 3
OBILEE KOJIMYECTBO YACOB 68
10 [TPOT'PAMME

COJAEPXAHUE YUYEBHOI'O IIJTAHA

Tema 1. Bbuosiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMU, TEXHUYECKHUMH U APYTUMU
€CTECTBEHHBIMU HayKaMu, (QuiIoco(ueil, 3TUKOH, 3CTETHUKOW U mpaBoM. Ponbp Ouonoruu B
(hopMHUpPOBaHUH COBPEMEHHOM HayuHOU KapTUHbI Mupa. CuctemMa OMOJIOTUYECKUX HAYK.

MeTo bl TO3HAHUS KUBOH MPHUPOABI (HAOMIOIEHUE, SKCIIEPUMEHT, ONMCaHUe, U3MEPEHHE,
KJaccu(UKaIus, MoJIeTUpOBaHIE, CTaTUCTHUYECKass 00pabOTKa JaHHBIX).

JdeMoncTpanum:

[Hoptpetsr: Y. Hapsun, I'. Menaens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

Tabmuie! U cxeMbl: «MeToIbl MO3HAHUS )KMUBOW TIPUPOIBD.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[Ipaktnueckas pabora Ne 1. «lcmonmp3oBaHuEe pa3IUYHBIX METOJOB MPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.



Tema 2. 7KuBble cucTeMbl H X OPraHU3aIUA.

XKuseie cucrembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouosioruu. OTIMYHe >KUBBIX
CUCTEM OT HEOPraHUYECKOW MPUPO/IBI.

CpoiicTBa OMocHCTeM M HX pa3HooOpasue. YPOBHM OpraHM3alud OHOCHCTEM:
MOJICKYJISIPHBIA,  KIIETOYHbIA,  TKAHEBbIA,  OPraHU3MEHHBIM,  MOMYJISILUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTe0eHOTUYECKHH ), OMOCHEPHBIA.

JdemoHcTpaumnu:

Tabmuupr 1 cxembl: «OCHOBHBIE TPU3HAKH JKU3HU», «YPOBHU OpraHU3alMU >KHBOH
MIPUPOJIBI.

Ob6opynoBanue: moaens mosekyisl JJHK.

Tema 3. XuMnueckuii cOCTaB U CTPOEHHE KJIETKH.

XUMHUYECKUH COCTaB KIETKH. XUMUYECKHE EMEHThI: MAKPOAJIEMEHThI, MUKPO3JIEMEHTHI.
Bopaa u MmuHepanbHbI€ BEIIECTBA.

OyHKIMM BOJBl M MHUHEPAJBHBIX BelIeCTB B KieTke. [loanepikaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u crpoeHue 6enkoB. AMMHOKHUCIOTH — MOHOMEpHI OeinkoB. HezameHnnuMmebie
U 3aMEHUMBIE AMHHOKHCIOTHL. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYpPHl OE€IKOBOM
MOJIEKYNbl (TepBHYHAs, BTOpUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUECKHE
cBolicTBa OenKkoB. buonornyeckre GyHKIHM OETKOB.

®epMeHThl — Ouonornyeckue kKaraiauzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIM LIEHTD,
cyOctpatHas crneuuuuHocTb. Kodepmentsl. Burtamunbpl. Otinuuss  ¢QepMEHTOB  OT
HEOPraHMYECKNX KaTan3aToOpOB.

VYrieBoapl: MOHOCaxapu bl (TIIFOKO3a, prb03a U 1e30KCUprb03a), nucaxapubl (caxaposa,
JIaKTO3a) W TOoJMcaxapulbl (Kpaxmani, TJIMKOTEH, IeJUII0NIo3a). buonoruveckue ¢GyHKIUN
YTJIEBOJIOB.

Jlunuaer:  Tpurmunepuabl, Gochomunuabl, crepounpl. [ uapodrbHO-THAPOPOOHBIE
cBoiicTBa. buonornyeckue ¢ynkuuu nunuaoB. CpaBHEHHE YIIIEBOJOB, OCIKOB U JMIIHUJIOB KaK
HMCTOYHUKOB SHEPTUH.

Hyxneunossie kuciotsl: JJHK n PHK. Hykineotnapl — MOHOMEpBI HYKJIE€MHOBBIX KHUCIIOT.
Crpoenne u ¢ynakuun JJHK. Crpoenne m ¢ynkumm PHK. Buger PHK. AT®: crtpoenue u
byHKINH.

Huronorusa — Hayka o kinerke. Kilerounas teopus — mpumep B3auUMOJEHCTBHS UACH U
(hakTOB B HAYYHOM MMO3HAHUU. METO/IbI U3Y4YEeHHUS KIIETKU.

Knetka kak nenocrHas sxuBas cucrema. OOlIue npu3Haky KIETOK: 3aMKHYTas Hapy»XHas
MeMOpana, monekynsl JJHK kak reneruueckuii anmnapar, cuctemMa cuHTe3a Oenka.

Tunel KIETOK: JyKapuoTHYeckas M MpokapuoThueckas. (OCOOEHHOCTH CTPOCHUS
npokapuoTHueckoil kinetku. Kinerounas crenka 6akrepuii. CTpoeHHe S3yKapuOTHUECKON KIETKH.
OCHOBHBIE OTINYHUS PACTUTEIHHOM, )KUBOTHOU U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpHl KIETOK — KJIETOYHas CTEHKA, TTMKOKAIUKC, UX (YHKIIHH.
[Ina3matnyeckass MmemOpaHa, e€ cBoictBa W (yHkumu. lluromnazmMa M €€ OpraHoMJIBL
OnnomeMOpannbie opranouab! kietku: JIIC, anmapar ['onbmku, mu3ocomsl. [lodyaBTOHOMHBIE
OpraHOMbI KJIETKU: MUTOXOHAPUH, TIacTUAbL. [IpoucxoxaeHrne MUTOXOHAPUNA U miacTul. Buasl
wiactua. HememOpaHHbIe OpraHoujbl KJIETKH: PHUOOCOMBI, KJIETOUHBIH IIEHTP, LEHTPHOJIH,
pECHUYKH, KryTUKU. DYyHKIUU OPraHOUI0B KIETKU. BriutoueHusl.

Snpo — peryasTopHblil HeHTp kiaeTku. CTpoeHue sipa: saepHas 000JI09Ka, KapuoIia3ma,
XpOMAaTHH, AIPHIIIKO. XPOMOCOMBI.



TpaHcnopT BeLECTB B KIETKE.

JdemoHncTpaumuu:

Iloptpersl: A. JleBenryk, P. I'yk, T. llIsann, M. llneiinen, P. Bupxos, [x. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHrue XUMHYECKHMX JJEMEHTOB B HEXKUBOM  IPUPOJIEY,
«PacripeieneHne XUMUYECKUX 3JIEMEHTOB B JKMBOU IPUPOIE».

Tabmuuer u cxembl: «l[leproanyeckas TabmuIa XMMHUYECKHUX 3JEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «brocuHTe3 Oenkay, «Ctpoenne MoJiekyisl Oenka», «CtpoeHne pepmenTay,
«Hyxkneunosie kucnotel. JJHK», «Ctpoenue monexkynsl AT®O», «CTpoeHne 3yKapuOTUYECKON
KIeTkn», «CTpoeHHe MKUBOTHOM KIeTKn», «CTpoeHue pacTuUTeNbHOM KiIeTKu», «CTpoeHue
MPOKAPUOTHUECKOU KIETKNY, «CTpoeHUE siipa KIETKI», «YTICBOABDY, «JIMIUIbD».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYAOBaHHUE ISl MPOBEICHUS HAOIOJACHHM,
W3MEPEHUH, HKCIIEPUMEHTOB, MUKPOTPENapaThl PACTUTEIbHBIX, KUBOTHBIX U OaKTEPUAIBHBIX
KJIETOK.

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

Jlabopatopuast padota Ne 1. «l3ydyeHune KaTaIMTHYECKOW aKTHBHOCTH (PEepMEHTOB (Ha
MpUMepe aMuiIa3bl WK KaTajaasbl)y.

Jlabopatopnast padota Ne 2. «M3yueHue CTpoeHHs KIETOK pACTEHUH, >XUBOTHBIX U
OaKkTepuil 01 MUKPOCKOIIOM Ha FTOTOBBIX MUKPOIIPENapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeaesiTeJIbHOCTh KJIETKH.

O6meHn BemiecTB, WM MeTa0OJM3M. ACCUMWIAIMS (IJIaCTUUECKUH OOMeH) u
TUCCUMUIISIINS (SHEPTETHYECKHit OOMEH) — IB€ CTOPOHBI €IMHOTO Mpolecca MmeTtadonu3ma. Poib
3aKOHOB COXPAaHEHUs BELIECTB U SHEPTUU B MIOHUMAaHUHN MEeTa00Iu3Ma.

Tumnbr oOMeHna BemiecTB: aBTOTPOGHBIN U TeTepoTpodHbii. Pons depMeHTOB B 00MeHE
BEILIECTB U MPEBPALCHUN YHEPTUU B KIIETKE.

®dotocunre3. CeroBas u TeMHOBas (a3el (QorocuHTe3a. Peaknuu ¢doTocuHTE3A.
DddextuBHOCTH hoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A JIJIs KU3HH Ha 3emiie. BiusHue ycioBuit
cpenbl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCHHTEe3Upyolue OakTepuu. 3HaueHHWE XEMOCHHTe3a JUIsl KU3HU Ha
3emute.

DOHepretuyeckuii oOMeH B  KieTke. PaciiersieHue  BEIIECTB, BBIJACICHUE U
aKKyMyJUPOBAaHHME SHEPTUU B KJIETKE. DTallbl 3HepreTuyeckoro oomena. ['nmukonus. bpoxenue u
ero Buabl. KucinopoaHoe OKuCI€HHE, WIM KIETOYHOE JbixaHue. OKHUCIUTEIbHOE
dbochopunupoBanue. DPPEKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peaknun martpuunoro cuHTe3a. I'enermueckas uHpopmamus u JIHK. Peamuzarus
reHeTHUYecKoi MH@opMaluu B KieTke. ['eHeTuuecKuil KoJ U ero CBOMCTBA. TpaHCKpUILIUS —
Matpuunblii cunte3 PHK. Tpancnsauus — 6uocunres Oenka. Jrtansl TpaHciasuuu. Koauposanue
aMUHOKHCIIOT. Posb pubocom B OuocuHTe3e Oenka.

Hexnerounsle ¢popmbl ku3HU — BUpYchl. McTopust oTkpbiTus Bupycos (. 1. IBanoBckuit).
OcoOeHHOCTH CTpOEHMsI M KM3HEHHOrO IMKJIa BUpycoB. bakrepmodaru. bonesHu pactenui,
KUBOTHBIX M 4YeJOBEKa, BhI3bIBa€MbIE BUpycamMu. Bupyc nMmyHoneduiuta yenoseka (BUY) —
Bo3Oymutens CIIMla. OOparthasi TpaHCKpHUMIMS, peBepTaza W HHTerpasza. lIpodumakTtrka
pacmipocTpaHeHus] BUPYCHBIX 3a00JI€BaHHIA.

JdemoHcTpauuu:

Ioptpetsr: H. K. Konpuos, /1. Y. UBanosckuii, K. A. Tumupsses.



Tabmumer  w cxembl: «Tumbl  mutanusy, «Metabommsmy,  «MUTOXOHIPHSY,
«QHepreTuueckuii 0oMeny», «Xioporacty, «Dorocunte3», «Ctpoenune JTHK», «Ctpoenue u
¢bynkumonupoBanue reHa», «CuHTte3 Oenka», «leHermyeckuid  Kom», «Bupycem,
«bakrepuoparn», «Ctpoenne wu xu3HeHHbId 1wk Bupyca CIIW[la, OGakrepuodaray,
«Pemmukarnus JJHK».

O6opynoBanue: moaenu-ammmukanun «Yasoenue [IHK u tpanckpunmus», «buocunres
Oenka», «CTpoeHue KIeTKI», Moenb cTpykTypsl JJHK.

Tema 5. PazMHoOkeHMe M HHAUBUAYAJbHOE PA3BUTHE OPraHU3MOB.

KneTounblil LUk, WiaM KU3HEHHBIM 1ukn kinetku. WHrepdaza u murtos. Ilpomeccsl,
nporekamomue B uHTepdaze. Pemnmukanus — peaxuus marpuuHoro cunreza JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIH HA0Op — KapHOTHUIl. JMIUIOMAHBIM M TAIUIOUIAHBIA XPOMOCOMHBIE
Habopbl. XpomaTuasl. [luTomornueckre OCHOBBI Pa3MHOMKEHUS U WHAUBHIYAIHHOTO Pa3BUTHS
OPraHu3MOB.

Henenne kinetku — Muto3. Cranuu muto3a. [Iporieccel, MpoUCXOAAIINE Ha PA3HBIX CTAIUSIX
MHTO3a. BHOJIOrHYecKuil CMBICT MUTO3A.

[Iporpammupyemasi THOETH KIETKH — aromnTo3.

DopMBbI pa3MHOKEHHS OPraHU3MOB: 0ecIosioe 1 1moyioBoe. Bupl 6ecrmonoro pa3sMHOKEHHUS
JICJICHHE HaJBOE, MOYKOBAHWE OJIHO- M MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHHE, BEreTaTUBHOE
pa3MHO)eHHe. MIcKkyccTBEeHHOE KIOHHMPOBaHUE OPTaHU3MOB, €r0 3HAYEHUE ISl CEJIEKIIUU.

[TonoBoe pa3MHOXKEHHUE, €ro OTIUNYUS OT OECIIOJIO0TO.

Meiio3. Craguum meno3za. [Ipoueccel, mpoucxonsdimue Ha cTagusax Meiosza. [loBenenue
XpoMocoM B Meiio3e. Kpoccunrosep. buosiornueckuii CMbICT U 3HAaUEHUE MEH03a.

I'amerorenes — mpouecc 0Opa3oBaHUs MOJOBBIX KIETOK y KUBOTHBIX. [10JI0BBIE *Kene3bl:
CEMEHHHUKU M sSMYHUKHU. OOpa3oBaHHE U Pa3BUTHE IMOJIOBBIX KJIETOK — rameT (CIepMaTo30uj,
SIMIEKIIETKa) — crnepMaroreHe3 u  oBoreHe3. (OCOOEHHOCTH CTPOCHHs SHIEKIETOK |
criepMmaro3ouoB. OmnogorBopeHue. [laprenorenes.

NunuBuayanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIbHOE pa3BUTHE (PMOpPUOTEHE3).
Oranbel 3MOPHOHAJIBHOTO PA3BUTHA Yy MO3BOHOYHBIX >KMBOTHBIX: JIPOOJIEHHE, TacTpyJsius,
opranorenes. [locramOpuonanbpHoe pa3BuTHE. THUIBI MOCTIMOPHOHATIBHOTO PAa3BUTHUS: IPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3bIBaTh BPOKJAEHHBIE YPOICTBA.

Poct u pa3Butue pacrennil. OHTOreHe3 IBETKOBOTO PACTEHMS: CTPOECHUE CEMEHU, CTaIuu
pa3BUTHSL

JdemMoHcTpanum:

Tabnuiet u cxembl: «DOpMBl pa3MHOKEHHUST OPTaHU3MOBY, «/IBOITHOE OIIOIOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE pacTeHUI, «JleneHne KIeTKu OaKTepuii»,
«CTpoeHHEe TOJIOBBIX KIETOK», «CTpoeHue XpoMocombl», «KieTouHblll muKm», «Pernukanus
JTHK», «Muto3», «Meio3», «lIpsmoe u Henpsimoe pazButue», «l'aMeTorenes y MIeKOIUTAIOLIUX
1 4yenoBekay, «OCHOBHBIE CTa/IUA OHTOTE€HE3a.

O6opynoBaHue: MHKPOCKOI, MUKporpenapatsl «CrepMaTo30usl MIEKOMUTAIOIIETO,
«Siueknerka miuekonuTaroero», «Kapuokunes B kiieTkax KOpemka Jyka», MarHuTHast MOJIeIb-
anmunkanus «Jlenenue kinetkn», moaens JIHK, mogens metadazHoit XpOMOCOMEI.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JlaboparopHas padota Ne 3. «HabnrogeHne MuTo3a B KJIeTKaxX KOHUMKA KOpEIIKa Jiyka Ha
TOTOBBIX MUKPOIPENapaTax».



Jlaboparopuas pabota Ne 4. «/3ydeHWe CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HacieACTBEHHOCTh M H3MEHYMBOCTH OPraHMU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropus pas3BuTus TeHETHMKH. PoJsib LUTONIOTMM M
AMOPHOJIOTHH B CTAHOBIICHUH TeHETUKU. BKIIa]T pOCCUUCKUX U 3apyOCKHBIX YIEHBIX B Pa3BUTHE
reHeTUKH. MeToapl TeHETHKUA (TUOPUAOJOTUYECKUN, UUTOTCHETHUYECKUH, MOJEKYISIPHO-
reHeTudeckuii). OCHOBHBIC T€HETUYECKUE TOHATH. ['eHeTH4YecKass CUMBOJIMKA, UCIIOJIb3yeMasi B
CXeMax CKpEeIIUBaHUM.

3aKOHOMEPHOCTH  HACJIeJJOBaHUs  IPU3HAKOB, ycTaHoBieHHble [. Mennaenem.
MonoruOpuaHOe CKpemrBanue. 3aK0H eIMHO-00pa3usi TMOPUIOB IEepBOro mokosieHus. [IpaBmino
JTOMUHUPOBaHUS. 3aKOH pacuierieHus npu3HakoB. [umore3a umcrtoTel ramer. [lomHoe u
HETIOJIHOE TOMUHUPOBAHUE.

JurubpugHoe CKpelmiMBaHue. 3aKOH HE3aBUCHUMOTO  HAClIeOBAaHUS  IPU3HAKOB.
[{utoreHeTnyeckue OCHOBBI JAUTHUOPUAHOTO CKpENIMBaHUs. AHAIM3UPYIONIEEC CKpEIIMBaHUE.
Hcnonp3oBanne aHATM3UPYIOMIETO CKPEIIMBAHUS IS ONIPEACIICHUs] TEHOTHIIA 0COOH.

CuerieHHoe HaciefoBaHue mpusHakoB. PaGora T. Moprana mno cCHEMIEHHOMY
HacJe0BaHUIo TeHOB. HapyllieHne creruieHnsi TeHOB B pe3yJIbTaTe KPOCCHHTOBEpA.

XpOMOCOMHasI TEOPHS HACIEACTBEHHOCTH. | eHETHYEeCKHE KapThI.

I'enetnka nosia. XpoMOCOMHOE OIpENENIeHHE 1M0JIa. AYyTOCOMBI U TOJOBBIE XPOMOCOMBI.
l'omorametHele W TeTeporaMeTHBIC OpraHM3Mbl. HacnemoBaHwe NpPU3HAKOB, CHEIICHHBIX C
ITOJIOM.

W3meHunBOCTh. BHibl N3MEHUNBOCTH: HEHACIIEICTBEHHAS U HacaeAcTBEHHas. Posb cpenbl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTH. XapaKTEpUCTHUKA MOJU(DUKAIMOHHOW H3MEHYUBOCTH.
Bapuanuonssiii psa v BapuanronHas kpuBas. Hopma peakiuu npusHaka. KonndecTBeHHbIE U
KaueCTBEHHbIE MTPU3HAKU U X HOpMa peakuuu. CBoicTBa MOIM(UKALIMOHHONW H3MEHYUBOCTH.

HacnenctBenHnas, wiyM reHoTUNHUYECKasi, K3MEHUYUBOCTh. KoMOMHATHBHAS W3MEHYMBOCTD.
Meiio3 W TMOJOBOM TpollecC — OCHOBAa KOMOWHATHBHOM W3MEHUMBOCTH. MyTallMOHHAS
n3MeHunBOCTh. Kiaccudukauus myranuii: reHHble, XpOMOCOMHbIE, T'e€HOMHBIe. YacTtoTa U
MPUYMHBI MyTaluil. MyTtarennsle (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACIEICTBEHHON
n3MenunBocty H. . BaBuiiosa.

BuesaepHas HacIE€ACTBEHHOCTh U U3MEHYUBOCTbD.

I'enetuka uenoseka. Kapuotum uyenoBeka. OCHOBHBIE METO/Ibl T'€HETUKH YEJIOBEKa:
reHealoTUYeCKuii, ONM3HELOBbIM, IMTOrCHETUYECKHI, OHOXMMHYECKUN, MOJEKYJISPHO-
reHeTudyeckuid. COBpEMEHHOE ONIpENeeHUE TIE€HOTUIA: TOJHOTE€HOMHOE CEKBEHHPOBAHUE,
TeHOTUIIMPOBaHUEe, B TOM uucie ¢ nomoiipio [IIIP-ananuza. HacnenctBennsie 3a0oJieBaHUA
YyeloBeKa: TreHHble Ooyie3HH, OOJIE3HH C  HACIEACTBEHHON  MPEeIpacroiokKeHHOCTHIO,
XpoMocoMHbIe OoniesHu. ComaThueckue M TeHepaTHBHbIe MyTanuu. CTBOJIOBBIE KIIETKU.
[TpuHIMIBI 310pOBOrO 00pa3a >KU3HH, TUATHOCTUKHU, MPO(PUIAKTUKUA U JIEUCHUS] TeHETHYECKUX
Oone3nell. MeaMKO-TeHETHUECKOe KOHCYAbTUPOBAaHUE. 3HAUCHHE MEAMIIMHCKONW TEeHETHKU B
MPEeIOTBPAILIEHUH U JICYSHUU TeHETUIECKHUX 3a00JIeBaHUI YeTOBEKa.

JdeMoncTpanum:

Ioptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBumos.

Tabmuiel u cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE M €r0 [UTOTEHETHYECKas OCHOBAY,
«3aKOH pacUIeIUIeHUs] M €ro IUTOTeHETUYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpemiuBanue», «lluTomornyeckue OCHOBBI JAUTHOPUIAHOTO CKPEIIUBAHUSY,



«Merno3», «B3anMo1eiCTBHE aJUIEIIbHBIX T€HOBY, «I €HETUUECKUE KapThl PACTCHUH, J)KUBOTHBIX U
yenoBekay, «l'eHeTuka mosia», «3aKOHOMEPHOCTH HACJIEAOBAHUS, CLEIJICHHOTO C TOJIOMY,
«KapuoTunsl YenoBeka © IKUBOTHBIX», «Buasl wu3MeHUMBOCTHY, «MoaudpukamoHHas
M3MEHUMBOCTHY, «HacnenoBanue pesyc-gakropa», «'eHeTHKa Tpymm KpoBW», «MyTalHoOHHAs
W3MEHYUBOCTHY.

ObopynoBanue: MozenH-ammuIMKanud «MoHOTHOpUAHOE CcKpemuBaHue», «HemomaHoe
noMuHUpoBaHuey, «urnbpumnoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukponpemnapar «/Ipozodunay (Hopma, myranuu GOpMBI KPBUIBEB U OKPACKH Tela), repoapuii
«I"opox mOCEBHOW».

JlabopaTopHble U NPAKTHYEeCKHE PadOThI:

Jlabopatopnast pabota Ne 5. «3ydyeHue pe3yabTaTOB MOHOTHUOPUAHOTO U JTUTHOPUTHOTO
CKpENIUBaHUs Y AP030(PHUIIBI Ha TOTOBBIX MUKPOIIPETIapaTax».

JlabopaTtopnast pabota Ne 6. «3yduenne moaupuKaMOHHON U3MEHUYHNBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO Psia U BApUALIMOHHON KPUBOI».

JlaboparopHas pabora Ne 7. «AHamu3 wmyramuil y Jpo30@uibl Ha TOTOBBIX
MHKpOIIpenapaTaxy.

[IpakTueckas padota Ne 2. «CocTaBiieHre U aHATIN3 POJOCIOBHBIX YEIIOBEKa».

Tema 7. Cenexuust opranuzmMoB. OCHOBBI OMOTEXHOJIOT UM,

Ceneknus Kak HayKa U mpouecc. 3apoKJICHHE CeNeKIMU U JoMecTukanus. Yuenne H. W.
BaBuioBa o 1eHTpax NTPOUCXOXKICHUS W MHOr0oOpaswsi KyJAbTYpHBIX pacTeHui. LleHTpsl
MPOUCXOKACHUS JOMAITHUX KHBOTHBIX. COpT, TOpO/Ia, IITAMM.

CoBpeMeHHBIC METOJbI CENEeKIMU. MacCOBBIM M WHIWBUAYATbHBIM OTOOPHI B CEIEKIIHMH
pacteHuii u XUBOTHBIX. OlleHKa 3KcTepbepa. bIN3KOpoACTBEHHOE CKpeIlUBaHUe — MHOPUAMHT.
Uucras muauns. CkpenuBanue YUCTHIX JTHHUE. ['eTeposuc, unu rubpuanas cuna. HepoacreenHoe

CKpeliMBaHue — ayrOpuauHr. OtganénHas ruOpuauzanmus U e€ ycnexu. McKyccTBeHHBII
MyTareHe3 W TOJy4eHHE TMOJUIUIONI0B. JIOCTHXKEHUSI CeNeKIMHU PACTeHHUH, >KUBOTHBIX U
MHUKpPOOPIraHHU3MOB.

buoTtexHosorus kak oTpacib MNPOU3BOJCTBA. ['©€HHAs HHXKEHEpHUs. ODTalbl CO3JAHUS
pekomOunantHo JIHK wm TtpaHcrennsix opranusmoB. Kierounas wumxeHepus. KieTounsie
KyJIbTYpbl. MUKpPOKJIOHAJIbHOE pa3MHOKEeHHE pacTeHu. KiloHMpoBaHre BbICOKOMPOYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE M ITHYeckue mpodiemel. MO —
TEHETUYCCKH MOAU(DHUIIUPOBAHHBIC OPTAaHU3MBI.

JemoHcTpauu:

[optpetsr: H. Y. Basuiios, U. B. Muuypun, I'. /1. Kapneuenko, M. @. VBaHoB.

Tabmuiper u cxembl: kapra «LIeHTpbI TPOUCXOXKIEHUS M MHOTO00pasus KyJIbTYpPHBIX
pactenuii», «Ilopoasl nOMamIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX pacTeHUui», «OTnanéHHas
rubpunmzamnus», «Pabotel akamemmka M. @. HBanoBa», «llomummonmus», «OOBEKTHI
ouorexHonorumn», «Kierounele KynbTyphl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKH TJI0JJOB U KOPHEIUIOAOB JUKHX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035HCTBEHHBIE PACTEHUS.

JlabopaTopHble H IPpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOABI U JIOCTIDKEHUS CEJeKIMU PACTeHHUU M JKMBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOUCIBITATEIbHBIA Y4acTOK, B TEIJIMYHOE
XO035IICTBO, Ta00PATOPUIO arpOYHUBEPCUTETA WIM HAYYHOTO IICHTPA)».



Tema 1. DBosrOLIMOHHAS OMOJIOTHS.

[Ipennoceliky BO3SHUKHOBEHUSI 3BOIIOLIMOHHOMN TEOPUH. DBOJIIOLIMOHHAS TEOPUS U €€ MECTO
B Onosioruu. BrusiHue SBOIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUU U APYTHX HAYK.

CunerenbcTBa 3BoJIOLMM. [[aneoHTOIOrHYECKHUE: TOCIIEN0BATEILHOCTD MOSBIECHUS BUJIOB
B TAJICOHTOJIOTUYECKOH JieTomucHu, nepexoaHsie ¢Gopmbel. bruoreorpaduyeckue: cXoncTBo u
paznmuune hayH u GIop MaTEPUKOB U OCTPOBOB.

DOMOpHOJIOTHYECKUE: CXOJCTBA M Pa3IMyusi SMOPHOHOB PA3HBIX BHJOB IO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AaHAJOTUYHbIE, PYJUMEHTApHbIE OpPraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXMMHUYECKHUE: CXOJCTBO MEXAaHM3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX MTYTEH Y BCEX OPraHU3MOB.

OpomoumonHas teopust Y. JlapBuna. Ilpennocbuik BO3HUKHOBEHMS JapBUHU3MA.
JIBuKyIiMe CHJIbl  SBOJIIOLMM  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE MPU
OTPaHMUYEHHOCTH pPECYpPCOB, HEONpeNeNE€HHAas H3MEHYMBOCTh, OOopb0Oa 3a CyIEeCTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust s3Bosronnu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBostorus. [lomynsius Kkak equHuIa BUAa U 3BOJIOLUH.

JBuxymue cuiibl (akTopbl) 3BOJIOLMK BHIOB B MHpupoje. MyTalMoHHBIN Mpolecc u
KOMOMHATHBHAsI N3MEHYUBOCTD. [lonmynsiuoHHbIe BOJIHBI U Apeiid reHoB. M3omsmus 1 MUrpanus.

EctectBennslii oTOOp — HampaBisiouiuii ¢gaxtop sBojtonud. DPOpPMBI €CTECTBEHHOIO
oTbOopa.

[Tpucmoco6aeHHOCTh OPraHU3MOB KaK pe3yibTaT IBOMIONUHU. [IpuMepsl nmpucmnocobaeHni
y Opranu3mMoB. ApoMop(}o3bl U UANO-aAANTALUH.

Bun u BupooOpazoBanme. Kputepum Buma. OcHOBHbIe (HOpPMBI BHI000pa30BaHMS:
reorpapuueckoe, IKOJIOrHIECKOE.

MakposBomtorus. @opMbl 3BOJIIOLUU: (pUIETUYECKas, AUBEPreHTHAs, KOHBEPreHTHas,
napasiensHas. HeoOpatumocTs 3Bosmonuu.

[Tpoucxoxaenue oT HEeCIeUATN3UPOBAHHBIX MIPEAKOB. [Iporpeccupyromas
crienuaau3anus. AJanTABHAS paIdaliys.
JdemoncTpaumnu:

[Toptpetsr: K. Jlunnei, XK. b. Jlamapk, Y. apsun, B. O. KoBanesckuii, K. M. bap, D.
I'ekxens, @. Mromiep, A. H. CeBepiios.

Tabmuie! u cxembl: «Pa3BuTHE OpraHndeckoro Mupa Ha 3emiiey, «3apo/IbIIIy TO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukc», «®opmMbl O0pBOLI 3a cyliecTBOBaHHE», «EcTecTBEHHBINH 0TOODY,
«MHoroobpa3ue copToB pacTeHuil», «MHOroodpasue mOpoJ >KUBOTHBIX», «llomymsnumy,
«MyTanroHHasi U3SMEHUUBOCTHY, «ApomMopdo3el», «Mauoanantanumn», «O0mas AereHepanusy,
«IBmxymue cuibl aBostonuny, «Kapra-cxema mapmipyra nyremectsust Y. Jlapsuna», «bopboa
3a CYIIIECTBOBAHUEY, «[IpucnocoGieHHOCTh OpraHU3MOBY, «["eorpaduueckoe
BHUJI000pa30BaHue», « IKOJIOTHIECKOe BUI000Opa30BaHUE.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C PA3TUYHBIMU THIIAMH OKPACKH, HAOOP MI0I0B U
ceMsiH, KoJutekust «[Ipumephl 3alUTHBIX MPUCTIOCOOICHHUH Y JKUBOTHBIX», MOJIENb «OCHOBHBIE
HaIpaBJICHUS YBOJIIONUNY», 00bEMHas Moieb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIXY.

buoreorpaduueckass kapra Mupa, KoJUIeKIUS «DOPMBI COXPAHHOCTH HMCKOIAEMbIX
KUBOTHBIX U pAaCTeHMI», Mojenb anmumkanus «llepekpéct xpoMocomy, BIaKHbIE Mpenaparhbl
«Pa3Butne Hacekomoroy», «PazBuTHe nArymkw», MuKpornpemnapaT «J/lpozoduna» (HOpMma,
MyTanuu GOpMBI KPBLIHEB  OKPACKU TENA).



JlabopaTopHble U NPAKTHYEeCKUE PadOThI:

JIaGopatopnas padota Ne 1. «CpaBHeHUE BHIOB 110 MOP(HOIOTHIECKOMY KPUTEPHUIO».

Jlaboparopuass pabora Ne 2. «OmnucaHue TNPUCIOCOONIGHHOCTH OpraHm3mMa u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHe :KM3HH HA 3emJie.

JloHay4yHble TIpEICTABIICHUS O 3apOXKIACHUHU XWU3HU. HayuHble rumnoTe3sl BOSHUKHOBEHHS
KU3HU Ha 3emuie: aOMOreHe3 M IMaHclepMHs. XUMHUYecKas SBOJIOLUS. AOHMOTEHHBIM CUHTE3
OpPraHUYECKUX BEIIECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTATHHOE MOATBEP)KICHUE XUMUYECKON
sBosroruy. HavaneHeie sTansl Onosnorndeckoi sBosronun. [ unoreza PHK-mupa. @opmupoBanue
MEMOpPaHHBIX CTPYKTYpP ¥ BO3HHKHOBEHHE MPOTOKJICTKU. [lepBble KIETKHM M WX 3BOJIOIUS.
dopMHUpPOBAHKUE OCHOBHBIX TPYIII KHUBBIX OPraHU3MOB.

PazButue xu3nu Ha 3emiie 1o 3pam u nepuogam. Karapxeit. Apxerickas ¥ mpoTepo30icKas
apsl. [laneo3oiickas spa u e€ nepuoibl: KeMOPUHCKUM, OPAOBUKCKHUM, CHITYPUUCKUH, T€BOHCKUM,
KaMEHHOYTOJIBHBIN, IEPMCKHM.

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

Kaiino3zoiickas spa v €€ nepuoabl: MaJI€OreHOBbI, HEOT€HOBBIM, aHTPOTIOT€HOBBIMN.

XapakTepucTUKa KiIuMaTa M TreoJiorhdeckux mpoieccoB. OCHOBHBIE 3Tambl HBOJIIOLUU
PaCTUTEIBHOTO M )KUBOTHOTO MUpa. ApoMop(o3bl Y paCTeHU U )KUBOTHBIX. [losiBIeHne, pacuiBeT
Y BBIMUPAHUE TPYIII KHUBBIX OPTraHU3MOB.

Cucrema OpraHM4ecKoOro Mupa Kak OTpakKeHue 3BoJIoIMU. OCHOBHBIE CHCTEMAaTHUECKUE
TPYIIBI OPTaHU3MOB.

OBOJIONMS  4YeJOBEKa. AHTpPOINOJOTHS Kak Hayka. Pa3BuTue mnpeacraBieHuUd o
MIPOUCXOXKICHUN YeloBeKa. MeToabl u3yueHus: antponorenesa. CxoAcTBa M pa3inyus 4eIoBeKa
1 ’KUBOTHBIX. CHCTEMaTHUECKOE MOJI0KEHHE YeTOBEeKa.

JBwxkymue cunbl  (pakToppl) aHTpororeHe3a. HacimencTBeHHas W3MEHUYHMBOCTH U
ecTecTBeHHBIN 0TOOp. OOIMIEeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYAHI TPya, MBIIIJICHUE,
peub.

OcHOBHBIE CTagUM M BETBU HBOJIOLMU YEJIOBEKA: aBCTPAIONUTEKH, UETOBEK YMEJbIH,
Uenosek mnpsamoxondmuii, YenoBek HeaHaepranbckui, YenoBexk pasymublid. Haxonku
HCKOIAEMBIX OCTaTKOB, BpEMs CYIIECTBOBaHUs, 00JIACTh pacHpoOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 )KU3HHU, OPYAUSL.

Yenoseueckue packl. OCHOBHBIE OOJBIINE pachl: €BPONEOUAHAs (eBpazuiickas), HErpo-
aBcTpajouaHas  (9KBaTOpHalibHasg), MOHTOJOMAHAs  (a3MaTCKO-aMepukaHckas).  YepTsl
MIPUCTIOCOOIEHHOCTH MTPEJICTAaBUTENCH YETIOBEUECKUX Pac K YCIOBUSM CylllecTBOBaHusA. EAMHCTBO
yenoBedyeckux pac. Kputuka pacuszma.

JdemMoHcTpanum:

[Hoptpetsr: @. Pean, JI. I1actep, A. U. Onapun, C. Munnep, I'. ¥Opu, Y. lapBuH.

Tabmuisl u cxembl: «Bo3HukHoBeHue ColHEUHON cUCTeMbl», «Pa3BUTHE OpraHHYECKOTro
Mupay», «PactutenbHas kinetkay, <OKuBoTHas kierka», «lIpokapuotuyeckas KIETKa»,
«CoBpeMeHHasl CHUCTeéMa OpPraHMYecKOoro Mupa», «CpaBHEHHME aHATOMUYECKUX YEepT CTPOECHUS
YeloBeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTUYECKUX HAXOJIOK
MPEAKOB COBPEMEHHOTO 4YeloBeKay», «/lpeBHeimme moau», «/peBHue mogm», «IlepBbie
COBPEMEHHBIE JII0AN», «UeloBeuecKre pachbi».

O6opynoBanne: wmymspku — «l[Ipoucxoxkaenue denoBeka» (OIOCTBI  aBCTPAJONMUTEKA,
MUTEKaHTPOIa, HeaHJepTalblla, KPOMAaHbOHIIA), CIENKHA WIH M300paKeHHUS KaMEHHBIX OPYIHi



NEPBOOBITHOTO YelloBeKa (KaMHHU-YOIIIEphl, pyOmia, ckpebia), Te0OXpOHOJIOTHUECKas Tabaula,
KoJuteKIMst «@OpMbl COXPAHHOCTU UCKOTIAEMBbIX KUBOTHBIX U PACTEHUII.

JlabopaTopHble H IPpaKTHYeCKHe PadoThI:

[TpakTuaeckas padorta Ne 1. «M3ydeHHe HCKOMAEMbIX OCTATKOB PACTEHUHN M KUBOTHBIX B
KOJUIEKLIUSIX).

DKcKypcusi «OBOJIOLUS OPraHUYEeCKOro MUpa Ha 3emie» (B €CTECTBEHHO-HAay4YHBIH WM
KpaeBeIYECKUI My3ei).

Tema 3. Opranusmsl H OKpY:Kalolas cpeaa.

DKOJIOTHSI KakK HayKa. 3aJadyd M pa3fesibl  JKOJOTHMH. MeToapl HIKOJIOTHYECKUX
UCCIIEI0OBaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHuS  OpPraHM3MOB:  BOJHAas,  Ha3eMHO-BO3IyIIHas,  [OYBEHHas,
BHYTPHUOPTraHU3MEHHASI.

Oxosornueckue (axropsl. Kimaccudukanusi skog0ornyeckux (PaxkTopoB: aOMOTHUECKHUE,
OMOTHYECKHE U aHTpoIoreHHsble. JlelicTBre IK0JIOrnYecKiX (PaKTOPOB HAa OPraHU3MBI.

AbGuotnueckue  QaxkTophpl:  CBET, TeMIlepaTrypa, BIAXHOCTb.  DOTONEepHOIU3M.
[IpucnocobaeHunss OpraHu3MoB K JecTBHIO abnoTHyecKkux pakTopoB. bruonsornyeckre puTMbl.

buotnueckne  daxtoppl. Buapl OHOTHYECKMX  B3aWMOJEHCTBUI:  KOHKYPEHITHS,
XHUIHUYECTBO, CUMOMO3 U ero ¢opmbl. [lapazutusm, koomneparus, MyTyain3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaXJI€OHMYECTBO). AMEHCAINU3M, HEUTpaiu3M. 3HaueHHe OUOTHYECKUX
B3aUMO/ICHCTBUI /1715 CYIIECTBOBAHUS OPraHU3MOB B MPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTHUKU momynauud. OCHOBHBIE MOKa3aTeNH MOMYJISIUH:
YHUCIIEHHOCTb, IUIOTHOCTh, POXIAA€MOCTb, CMEpPTHOCTb, NPUPOCT, Murpanus. JuHamuka
YHCJIEHHOCTH MOMYJISILIUU U €€ PeryIsiiusl.

JdemoHncTpauuu:

[Toptpetsr: A. I'ymboasar, K. @. Pynse, 3. ['exkens.

Tabmuupl u cxemsl: kapta «lIpupoaasie 30HBI 3emim», «Cpenbl OOUTaHHUS OPTAaHU3MOBY,
«Dotonepuoguzmy», «llomymsiuun», «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH TOMYJISIIUH
uHpy3opuu-Tydenbkny, «llumessie nenm».

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JlaGopaTtopnas padota Ne 3. «Mopdostornueckre 0COOEHHOCTH PaCTCHUI U3 pa3HBIX MECT
oOUTaHUSDY.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha poCT U pa3BUTHE YEPEHKOB KOJIEYCay.

[Ipaktuueckas padorta Ne 2. «[loc4€T MIOTHOCTH MOMYINSIMMA PAa3HBIX BUIOB PACTCHUID.

Tema 4. Coo01recTBa M 3K0JIOrHIYeCKHE CHCTEMBI.

CooOmiectBo  opranuzmMoB  —  Ouoneno3.  CTpykTypbl — OuOIleHO3a:  BHUIOBAfd,
MIPOCTPaHCTBEHHAsA, Tpodudeckas (mumieBas). Bunbi-nomunanTel. CBs31 B OHOLIEHO3E.

Dkonorudeckre cucteMbl (dkocuctemsbl). [lonstue 00 3KkocucTeMe U OHOrEOlEHO3E.
OYHKIMOHAIBHBIE KOMIIOHEHTBl JIKOCHCTEMBI: TPOJYLEHTbI, KOHCYMEHTBI, PEAYICHTHI.
KpyroBopoT BemecTB M NOTOK SHEPrUHM B 3KocucTeme. Tpoduyeckue (MUIIEBHIE) YPOBHU
skocuctembl. [IumeBble nenu u cetTh. OCHOBHBIE IOKa3aTeNld 3KOCUCTEMBI: OHoMacca,
OPOAYKIMs. DKOJOrMYeCKHe NHpaMUAbl: MPOAYKIIMH, YUCIEHHOCTH, Ouomacchl. CBOHCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOpETyYJIsALNs, pazBuThe. CyKueccus.

IIpupoanble 3KOCHCTEMBI. ODKOCHCTEMBI 03€p M PpEK. OKOCHCTEMA XBOWHOIO WIH
LIMPOKOJINCTBEHHOIO JIECa.

AHTPOTIOTEHHBIE HKOCUCTEMBI. ATPOIKOCHCTEMBI. YpOO3KOCHCTEMBL. buonoruueckoe u
X034iCTBEHHOE 3HAUE€HUE arpOIKOCHCTEM H YPOOIKOCUCTEM.



buopasznoobpasue kak (akrop ycroitunBocTtu 3kocucteM. CoxpaHeHHe OHOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emuie.

VYuenue B. U. Bepnanckoro o 6uocepe. ['panuipl, coctas u ctpykrypa 6uochepst. XKusoe
BemiectBO U ero  QyHkuuu. OcobeHHocTH OHOchepbl Kak TIOOAIBHOW 3KOCHUCTEMBI.
JlnHamugeckoe paBHOBECHE B 0OpaTHas CBs3b B Onocdepe.

KpyroBopoTsl BemectB W OMOTEOXMMHYECKHE LHKIBI 3JEMEHTOB (yriepojaa, asoTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emiin. AHTPOIIOTCHHBIC H3MEHEeHUs B Onocdepe. [ mobabHbIe
9KOJIOTMUECKUE TPOOIIEMBI.

CocymiecTBoBaH#e IPUPOJIBI U YenoBedecTBa. CoxpaHeHHe OMOPa3HOOOpa3us Kak OCHOBA
ycroitunBocTr 6uocdepsl. OCHOBa paMOHAIBFHOTO YIPABJICHUS MPUPOJHBIME PECypcaMH U UX
ucnoJib3oBanue. JoCTHKeHNs: OMOJIOTUM U OXPaHa MPUPO/IBL.

JdemoHncTpaumnu:

[Toptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuier u cxemsl: «Ilumessie nenn», «bruoleHoO3: cocTaB U cTpykTypay, «IIpupoansie
coobmectBa», «llenu mnutanua», «konoruueckas nupamuaay, «buochepa u uenosexy,
«IKOoCUCTEMA MUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOTO Jiecay, «bHOIIeH03 BOJOEMAY,
«ArponeHo3», «lIpumepHblE aHTPONOTr€HHBIE BO3JCHCTBUA Ha MNPUPOAY», «BaxkHeimue
WCTOYHHKH 3arpsi3HEHHs BO3[yXa W T'PYHTOBBIX BOI», «[louBa — BayKHeWIIas COCTABISIOIIAS
ouocteps», «Daktopel gerpagaunu  nouB», «llapHukoBbIl  APdexT», «DaKTOpHI
PaIMoOaKTUBHOTO 3arpsi3HeHus onochepsn», «O0mmas cTtpykTypa ouochepsn», «Pacnpoctpanenue
XKU3HU B Omocdepe», «O30HOBBIN dkpaH Onocheprl», «KpyroBopot yriepoma B Omochepe»,
«KpyroBopot azoTa B pupoae».

O6GopynoBanue: Moienb-anTuInKanus « Tunmuaabie OMOIIeHO3bI», TepOapuil «PacTuTensHbIe
cooOiiecTBa», Koyuekuuu «buoreHos», «BpeauTenu BaXKHEMIIUX CENbCKOXO3SHCTBEHHBIX
KYyJIbTYyp», TepOapuu U KOJUIEKIMM PACTEHUH W JKUBOTHBIX, MPHHAJUICkKAIINE K Pa3HBIM
AKOJIOTMYECKUM Tpymmnam ofHoro Buia, Kpacnas kuura Poccuiickoit @enepannu, n3o0paxkeHus
OXpaHsSIeMbIX BHJIOB PACTEHUI U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 BHUOJIOTMM HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBiuBarOTCsI TpeOOBaHMS K pe3yJabTaTaM OCBOEHUS
00y4aromuMHCs MPOrpaMM CpPEIHEro OoO0IIero oopa3oBaHMA: JIMYHOCTHBIM, METANpPEIMETHBIM H
IMPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpyKkType JMYHOCTHBIX PE3YJIbTATOB OCBOCHUSA IpeaMeTra «bUOJOrus» BBIACICHBI
CJIEIYIOLIME COCTABIISIONINE: OCO3HAHUE 00YHAIOITUMUCS POCCUICKOMN TPaXJaHCKOW UIEHTUYHOCTH
— TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOTIPE/ICIICHUIO, HATMYHUE MOTUBAITUHU K
00y4YeHHIO OMOJIOTHH, IIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTH HA OCHOBE
KIITFOYEBBIX IICHHOCTCfI U UCTOPUUYCCKUX Tpaz[mmﬁ PasBUTUA OHMOJIOTMYECKOTO 3HaHUs, TOTOBHOCTH 1
CIOCOOHOCTh 00yYaromMXCsl PYKOBOJCTBOBATHCSA B CBOEH JEATENILHOCTH 1IEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKAMH, MPUCYIIHMMHU CHUCTEME OHOJIOTHYECKOTO0 OO0pa30oBaHUs, HAJUYHE DKOJIOTHYECKOTO
IIpaBOCO3HAHM, CHOCOOHOCTH CTaBUTH IEJIN U CTPOUTH ) KU3HCHHBIC IIJIAHBIL.

JIMYHOCTHBIE Pe3yNIbTaThl OCBOCHUS TIpeaMeTa « bHoorush TOCTUTAIOTCS B EAMHCTBE YUeOHOH
n BOCIIUTATEIILHON JCATCIIBHOCTHU B COOTBETCTBUU C TPpaaAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBTYPHBIMHU, HCTOPUYCCKUMU H AYXOBHO-HPABCTBCHHBIMH LCHHOCTAMH, MNPUHATBIMH B
o0IecTBe MpaBWJIaMH W HOPMaMd TOBEJEHUS W CIOCOOCTBYIOT TMpOIlEccCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAaHUA W CaMOpPAa3BUTHA, Pa3BUTHUA BHYTpeHHeﬁ MO3UIHUKU JITUMYHOCTH, MATpHUOTH3MA,
YBaXEHMsI K 3aKOHY M TPaBONOPSAIKY, UEIOBEKY TpyJda M CTaplieMy IOKOJIEHHIO, B3aUMHOIO
yBa)KeHHsI, OEPEKHOTO OTHOIICHUSI K KYJIbTYPHOMY HAaClIEIUI0 U TPAAUIUSIM MHOTOHAIIMOHAILHOTO
Hapoja Poccuiickoit denepannu, IpupoJIe U OKPY>KaroIIeH cpee.

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHUS y4deOHOro mnpeamera «buosorus» MOJKHBI OTpaXkaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCS PYKOBOICTBOBATHCA CHOPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEN JINYHOCTH, CUCTEMOMN IIEHHOCTHBIX OPUEHTALIUN, TO3UTUBHBIX BHYTPEHHUX yOEXJIEHUH,
COOTBETCTBYIOIIUX TPATUIUOHHBIM LIEHHOCTSM POCCHICKOTo 00IIecCTBa, paclIMpeHne KU3HEHHOTO
OTIbITa M OIBITA JESATEILHOCTH B MPOLIECCE PEeaTU3aliid OCHOBHBIX HApaBlIEHUI BOCIUTATENBHOM
NEeSITeIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpakIaHCKOro BOCIMTAHUS:

c(hOpMUPOBAHHOCTH I'PAXKAAHCKOHN MO3UIIUU 00YUaOIIErocs KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOTO 00I1IeCTBa;

OCO3HAHHWE CBOMX KOHCTUTYLMOHHBIX MpaB M OOSA3aHHOCTEH, YyBaKeHHE 3aKOHA U
MIPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOH AESITENbHOCTU NMPHU CO3AAHUU Y4EOHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 33/1a4, BHITOJTHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CIOCOOHOCTH OTPEAETATh COOCTBEHHYIO MO3HIIUIO 10 OTHOIICHHUIO K SIBJICHUSM COBPEMEHHOMN
KU3HU U OOBSICHATH €€

YMEHHE YYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAUMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBUS
JOJIeH ¢ pa3HbIMH YOEXKACHUSIMH, KYJIbTYPHBIMU IICHHOCTSIMU M COITMANIBHBIM TOJI0KEHHEM;

TOTOBHOCTh K COTPYOHHYECTBY B TIPOLIECCE COBMECTHOTO BBHITIOJHEHHUS Y4EeOHBIX,
MM03HABATENbHBIX M UCCIIEIOBATENIbCKUX 33/1a4, YBAXKUTEIBHOTO OTHOUIEHUSI K MHEHUIO ONIIIOHEHTOB
MIpH 00CYXKJIEHUHU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;



TOTOBHOCTb K T'YMaHUTapPHOM U BOJOHTEPCKOMN JIEATEIIBHOCTH;

2) NnaTPHOTHYECKOT0 BOCTIMTAHUS:

c(OPMHUPOBAHHOCTh POCCUICKON TPaKJaHCKON HIECHTHUYHOCTH, NMATPUOTH3MA, YBAKCHHS K
CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH Iiepe]l PoinHOM, ropiocTu 3a CBOM Kpal, cBOrO Ponuny,
CBOM $I3bIK U KYJBTYPY, IPOILIOE U HACTOSIIEe MHOTOHAIIMOHAJIBHOTO Hapoia Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOTHOMY HACIEAUIO U MaMSITHUKAM MPHUPOJIbI, JOCTHKEHUIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIIEHWBATH BKJIA]] POCCHICKUX YUEHBIX B CTAHOBJICHUE U PAa3BUTHE OMOJIOTHH,
MMOHUMAaHMSI 3HAUCHUSI OMOJIOTUH B TIO3HAHUU 3aKOHOB MPUPO/IbI, B )KM3HU YEJIOBEKA U COBPEMEHHOTO
00IIIeCTBA;

ujenHas yoexx 1IEHHOCTh, TOTOBHOCTD K CIIY>)KEHHIO U 3ammTe OTeyecTBa, OTBETCTBEHHOCTh 32
ero cynp0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAaHMWE AYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(hopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TTOBEICHMUSI;

CIIOCOOHOCTh OIIEHMBATH CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSACH Ha
MOpPaJTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OyAyILIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJUTENSAM, CO3JaHUI0 CEMbU HAa OCHOBE OCO3HAHHOTO
MIPUHATHS LICHHOCTEW CEMEWHOM KU3HU B COOTBETCTBUH C TPAJAULIMAMU Hapo 0B Poccuu;

4) 3cTeTMYECKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOYAs ICTETUKY ObITAa, HAYyYHOTO W TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHUMAaHHE SMOIIMOHAIIBHOTO BO3ACHCTBUS AKUBOW IPUPOJBI U €€ IEHHOCTH;

TFOTOBHOCTH K CAMOBBIPAKEHHIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMIICHHE MPOSBIATH KAYECTBA
TBOPUYECKOM JTMYHOCTH;

5) ¢pusnyeckoro BocnuTaHusi, (GOPMHUPOBAHUA KYJIbTYPbl 310POBbSi H IMOLUMOHAIHLHOI0
0J1aronmoJryymsi:

MOHUMAaHWe M peaju3alus 3J0pPOBOT0 M 0e30macHOro odpasa KM3HH (340pPOBOE MUTAHHE,
coOroiecHHe TUTHMEHWYECKUX MpaBWJI U HOPM, COAIaHCUPOBAHHBIM pEXHUM 3aHATHI U OTIbIXa,
perynspHas pu3ndeckas akTUBHOCTD), O€pexKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHUS
K COOCTBEHHOMY (PM3HUYECKOMY U NICUXUYECKOMY 3/10POBbIO;

MMOHUMAaHKE [IEHHOCTH MPaBUJI HHIUBUAYAIBHOTO U KOJIJIEKTUBHOIO 0€3011aCHOTO MOBEICHUS
B CUTYalUsIX, YIPOKAIOIIMX 3J0POBbIO U )KU3HU JIFOCH;

OCO3HAHWE TMOCIEACTBHI M HENPUATHUS BPEIAHBIX MPHUBBIUEK (YMOTPEOJIEHUs aJIKOTOJIA,
HApPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHMSA:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TFOTOBHOCTh K AKTHUBHOM JESTEIBHOCTU TEXHOJOTMYECKOM M COLMAIbHOM HampaBJIEHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO IEATEIbHOCTS;

WHTEpeC K pa3nuyHbiM chepam mTpohecCHOHANBHONW NeATENbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIH BEIOOp Oynymiel mpodeccuu u peann30BbIBaTH COOCTBEHHBIC KU3HEHHBIE TITAHBI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO Ha MPOTSHKEHUHN BCEH KU3HU;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMS



9KOJIOTHYECKH IIeTIECO00pa3HOe OTHOIICHHWE K TPHUPOJIE KaK MCTOYHWKY JKU3HH Ha 3eMile,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIICHUE YPOBHS OKOJIOTHUYECKOW KYIBTYPBl: TPHOOpPETEHHE ONbITA IUIAHUPOBAHUS
MOCTYIKOB U OLICHKU WX BO3MOXKHBIX MOCIICJCTBUMN ISl OKPYKAIOIICH Cpe/Ibl;

OCO3HaHHKE TJI00aTBLHOTO XapaKTepa SKOJOTHISCKIX POOJIeM U IyTeH UX PeIIeHHUS;

CIIOCOOHOCTH UCTIOIB30BaTh MPUOOpPETACMbIC IPH N3YICHUN OUOJIOTUN 3HAHUS U YMEHUS MIPU
pelieHun mpooJieM, CBS3aHHBIX C PalMOHAIBHBIM MPUPOJONOIB30BaAHUEM (COOIOIEHNE MPABUII
MOBEJICHUS B MPUPOJIC, HAIPABJIICHHBIX Ha COXPAHECHUE PABHOBECHS B DKOCUCTEMAX, OXPaHy BUJIOB,
IKOocUcTeM, Onocdepsl);

AKTUBHOE HEMPUATUE ICUCTBUI, IPUHOCSIINX BPE OKPYKAIOIIEH TPUPOAHON Cpesie, YMEHHE
MIPOTHO3UPOBATH HEOIArOMPHUSATHBIC IKOJIOTHUYECKHE TOCIEACTBUS MPEATPUHUMAEMBIX TEHCTBUM U
MPEeAOTBPAIATh UX;

HaJU4Yhe PA3BUTOTO HSKOJOTHUYECKOTO MBIIIJICHUS, HSKOJOTUYECKONW KYIbTYphl, OIbITA
NESTETPHOCTH  DKOJIOTMUECKOW  HAIpaBJICHHOCTH, YMEHHS  pPYKOBOJCTBOBATHCS HUMHU B
MO3HABATEIbHOM, KOMMYHUKATUBHOW W COLMAJIBHOM TPAKTUKE, TOTOBHOCTH K YYacTUIO B
MPAKTUYECKOU JAESITEIbHOCTH SKOJIOTMYECKON HANIPABJIECHHOCTH;

8) HeHHOCTH HAYYHOr 0 NO3HAHUS:

c(hopMUPOBAaHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd © OOIIECTBEHHOW TPAKTUKHA, OCHOBAHHOTO HA JHAJIOTE€ KYJIbTYpP, CHOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYIHTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOW M YUTATEIHCKON KYIBTYPHl KaK CPEJICTBA B3aWMOJICHCTBHS
MEXy JIOJIbMH | TIO3HAHUS MUPAa;

MMOHMMaHKue crenudukn OWOJIOTHM KaK HayKd, OCO3HaHHs €€ poiu B (OPMHUPOBAHUHU
paIMOHaIBLHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUM IIEJIOCTHOTO TMpEACTaBIEHUS 00 OKpYXKaroliem
MUpE KaK O €IUHCTBE MPUPO/IbI, YeTOBEKa U OOIIEeCTBA, B IO3HAHUU NMPUPOIHBIX 3aKOHOMEPHOCTEN
U peleHun NpooIeM COXpaHEHUS MPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTU OHWOJIOTUM JUIsl COBPEMEHHOM IUBMIIM3AIMK: 00eCreUeHUs
HOBOTO YpPOBHS DPa3BUTHS MEIULIMHBI, CO3/JaHUE MEPCHEKTUBHBIX OMOTEXHOJOIHH, CHOCOOHBIX
pelarh pecypcHble MpoOIeMbl pa3BUTHs YEJIOBEUECTBA, MOMCKA MyTeH BBIXOJA U3 TI00AIbHBIX
9KOJIOTHYECKUX MpobieM U olecreueHus: nepexoja K yCTOMYMBOMY Pa3BUTHIO, PALMOHATBHOMY
UCIO0JIb30BAHUIO MIPUPOJHBIX PECYPCOB U (HOPMHUPOBAHHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IOJIyUEHUU OHOJIOTMYECKUX 3HAHMM B LEISIX MOBBILICHUS 0OIIein
KYJIbTYpbl, €CT€CTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTaBHOM 4YacTh (DyHKIIMOHAJIbHOU
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil pu U3yuyeHUH OUOJIOTHH;

[IOHMMAHHUE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJIb3YEMbIX B ECTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCHOJBb30BaTh IMOJlydaeMble 3HAHHS JJIs aHajdu3a U OOBSCHEHUS SBICHUI
OKPY)KAIOIIEr0 MHpa M MPOUCXOIANIMX B HEM HU3MEHEHUWH, yMeHHE JenaTh 0OOCHOBAHHBIE
3aKJIFOUEHUS] HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JAHHBIX C IENBI0 MOJIYUYEHHUs JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCThH CaMOCTOSITENILHO MCTOIB30BaTh OMOJIOTHUECKHE 3HAHUS ATl PEelIeHUs TpooieM
B peaJbHbIX KU3HEHHBIX CUTYaLUAX;

OCO3HAaHUE ILIEHHOCTH HAy4YHOW JAESITeNbHOCTH, TOTOBHOCTh OCYILECTBIIATH MPOEKTHYIO H
HCCIEA0BATENbCKYIO ACSITENIBHOCTh MHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb U CIIOCOOHOCTh K HEIPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHHIO, K
AKTUBHOMY TIIOJTYYCHHUIO HOBBIX 3HaHUH 110 OMOJIOTMM B COOTBEICTBUM C JKU3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIBTATHI

MetanpeaMeTHbIE Pe3ybTaThl OCBOCHHUS YdeOHOro mpeamera «bBHOJOTUsS» BKIIOYAIOT:
3HAYUMBIC JUII  (POPMUPOBAHUS  MHPOBO33PCHHUS  OOYYAIONIMXCSA  MEKIUCIUIUIMHAPHBIC
(MeXIIpeIMETHBIC) OOIIEHAYYHBIC TIOHSTHS, OTPAKAIONIUE [IEJIOCTHOCTh HAYYHON KapTUHBI MUpPA U
Crenu(pUKy METOJOB TO3HAHUS, WCIIOJIb3YEMBIX B E€CTECTBCHHBIX HayKaxX (BEIIECTBO, JHEPrus,
SIBJICHUE, TIPOLIECC, CUCTEMa, HAyIHBIA (aKT, IPUHITUII, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TCOPHSI,
WCCIIeIOBAaHUE, HAONIOJICHWE, W3MEpPEHHEe, JKCIEPHUMEHT W JPYTuX), YHHBEpPCAIbHBIC ydeOHBIE
necTBus  (MO3HABATCNIbHBIC,  KOMMYHUKATHBHBIC,  PETYISATHBHBIC),  00ECIECUYMBAIOIINEC
dbopmupoBaHre (PYHKIMOHAIBHOW TPAaMOTHOCTH W COLMAIBHONW KOMIETEHIIMU OOy4aromuxcs,
CTIIOCOOHOCTH 00YUAIOMIMXCSI UCTIOIB30BATh OCBOCHHBIE MEKIMCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE
3HAHMS U YHUBEPCAIbHBIE YIeOHBIC ICHCTBUS B TIO3HABATEILHOM U COIMATLHOM MPaKTHKE.

MeranpeaqMeTHbIe pe3yabTaThl OCBOSHHS TPOTPAMMBI CPEIHEro o0mero oOpa3oBaHUS
JOJIKHBI OTPaXKATh:

OByajieHHe YHUBEPCAJIbHBIMH YU€OHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a30BbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITEIbHO  ()OPMYJIMPOBATh M aKTyaIM3WpPOBaTh TpoOIeMy, paccMaTpuBaTh o€
BCECTOPOHHE;

WCI0JIb30BATh MPU OCBOCHUU 3HAHWUN MPUEMBI JIOTHYECKOTO MBIIUICHUS (aHAINW3a, CUHTE3a,
CpaBHEHUs, Kiaccudukauu, 00001eHNs ), PACKPBIBATh CMBICIT OMOJIOTMYECKUX MTOHATUHN (BBIICTATH
WX XapaKTepHbIE MPU3HAKU, YCTAHABIUBATH CBSI3U C IPYTMMHU IMOHATUSIMU);

OTpENeNaTh el MACATeIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU HX JOCTHXKCHUS,
COOTHOCHUTH PE3yJbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

WCIO0JIb30BaTh OMOJIOTMYECKUE TIOHATHUS 17151 00bsCHEHUs (PaKTOB U SIBJICHU )KUBOU IPUPO/IBL;

CTPOUTH JIOTUUECKUE pacCyXJeHusl (MHIYKTUBHBIE, ACTYyKTUBHbIC, [10 aHAJIOTWH), BBISIBIIATD
3aKOHOMEPHOCTH M IMPOTHUBOPEYHUS B PACCMATPUBAEMBIX SBIICHUAX, (OPMYIHpOBATH BBIBOABI U
3aKITIOUCHUS;

MPUMEHATh CXEMHO-MOJICNbHbIE CpEACTBA Uil MPEJCTABICHUS CYLIECTBEHHBIX CBS3€H U
OTHOIICHUI B HM3y4aeMbIX OHOJIOTMYECKUX OOBEKTaX, a TaKkKe IMPOTUBOPEUMH pa3HOTO poja,
BBISIBIICHHBIX B Pa3JIMYHBIX HH(OOPMALIMOHHBIX HCTOUYHUKAX;

paspabaTeIBaTh IUIAaH peUICHHUs MPOOIeMbl C YUETOM aHAIM3a UMEIOLIUXCS MaTepUaIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JESATEIBLHOCTb, OIICHHBATh COOTBETCTBHE pE3YIbTATOB LIETSM,
OIICHUBATh PUCKU MOCIEACTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh U BBIMOJHITH pPabOTy B YCIOBHSIX pEANIbHOrO, BUPTYyaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIeI0BaTEIbCKHE A CTBHSM:

BIIJIETh HABbIKAMU Y4eOHO-MCCIEIOBATEIbCKOM U TPOEKTHOW AESITeNbHOCTH, HaBBIKAMH
paspelieHus MmpoOieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOSITEILHOMY TIOMCKY METOJOB
pElIeHUs MPAKTUIECKHX 3a1a4, TPUMEHEHUIO Pa3IMUHBIX METOJIOB MMO3HAHUS;



WCIOJIb30BAaTh PA3JMYHBIC BUJBI JEATCIHHOCTH II0 TOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETANH, MPEoOPa30BaHUIO0 W MPUMEHEHHIO B YY4E€OHBIX CHUTYallUsX, B TOM YHUCIE TMpHU
CO3JaHUH YYEOHBIX U COIMAIILHBIX TPOCKTOB;

(dhopMHpOBAaTh HAYYHBIA THIT MBIIUICHUS, BJIAJCTh HAYYHOW TEPMHHOJIOTHEH, KITFOUEBBIMU
MOHATHSAMH M METOJIaMU;

CTaBUTh U (HOPMYJIUPOBATh COOCTBEHHBIC 3alaud B 0Opa30BATEIBHOUN JEATCIHLHOCTH U
KU3HECHHBIX CHTYAIHIX;

BBISIBIISITh IPUYHHHO-CIICJCTBCHHBIE CBSI3U M aKTyaJU3WPOBATh 3aa4y, BBIJIBUTATh TUIIOTE3Y
e€ peneHus, HaX0AUTh aPTYMEHTHI JJIsl OKA3aTeIbCTBA CBOUX YTBEP)KICHUH, 3a]aBaTh apaMeTPhl
Y KPUTECPUU PEIICHUS;

aQHAJIM3WPOBATH ITOJTYUCHHBIC B XOJC PEIICHUS 3aa9H PE3yIbTaThl, KpUTHUECKU OLICHUBAThH HX
JIOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OICHUBATH MPUOOPESTEHHBIN OIIBIT;

OCYIIECTBIIATE IIeJICHAPABICHHBIA TIOMCK TIEPEHOCa CPEJICTB M CHOCOOOB JCHCTBHS B
poheCcCHOHANTBHYIO CPENY;

YyMETh  TIEPEHOCHTHh 3HAHWS B  TIO3HABATCIBHYID M TPAKTHYECKYI0  00OJacTH
KU3HECATSILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJICH, IPEJIaraTh OPUTHHAIBHBIC TT0XO0IbI U PEIICHHS], CTABUTH ITPOOJIEMBI
Y 33J1a9H, JOIyCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IMUHBIX HCTOYHUKAX HHPOpManuu (TekcTe ydeOHOro mnocodus,
Hay4YHO-TIONMYJISIPHOM JUTEepaType, OUOJOTHMYECKHUX CJIOBapAX W CIPaBOYHUKAX, KOMIIBIOTEPHBIX
0a3ax gaHHBIX, B VHTepHere), aHaMM3WpPOBaTh WH(OOPMAIIMIO PA3JIMYHBIX BHAOB H (HOpM
MIpe/ICTaBJICHUSI, KPUTUUECKH OLIEHUBATh €€ TIOCTOBEPHOCTh M HEMTPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3anpockl W TNPUMEHSATh pa3IUyHblE METOAbl MpPU IOUCKE U O0TOOpe
Ounoslornueckoi nHPpopMauy, He0OX0IUMOM ISl BBITIOJHEHUS YUeOHBIX 3a/1a4;

MpUOOpeTaTh OMBIT HCHOJIb30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh ONTUMANbHYIO (GOpMy TMpeICTaBiICHHUs OHOJIOTUYECKOM
nHpopMmanuu (cxembl, TpaduKu, TuarpaMMbl, TaOIUIbI, PUCYHKH U APYTOEC);

WCIOJIb30BAaTh HAy4YHBIH $3bIK B KauecTBE CpelIcTBa Ipu paboTe ¢ OMOJOTHYECKOM
uHpopmanrend: TPUMEHITh XUMHUYECKHe, (U3MYECKHE M MaTeMaTHYeCKUEe 3HAKU U CHUMBOJIBL,
dbopmynbel, abOpeBHAaTypy, HOMEHKIATypy, HCIOJB30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH;

BIIQJIETh HaBBIKAMM  pACHO3HaBaHWsI M 3alIUTHl  MHPOpMAIMK, HHPOPMAIIMOHHOM
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU JAeliCTBUSIMM:

1) obmenue:

OCYILIECTBIISITh KOMMYHHKAIIMH BO BCeX chepax *KU3HH, aKTUBHO YU4AaCTBOBAThH B IMAJIOTE MU
JMICKYCCHU TI0 CYIIECTBY 00CYKIaeMOM TeMbl (YMEHHUE 3a7]aBaTh BOMPOCHI, BBICKA3bIBATh CYKICHHS
OTHOCHUTENILHO BBITIONHEHUS TMpeaaraeMoi 3aJadyu, y4YUThIBaTh WHTEPEChl M COTJIACOBAaHHOCTH
MO3UIMI IPYTHX YYACTHUKOB JAUAJIOTa WM JUCKYCCHUH);



pacro3HaBaTh HEBepOaJbHbIE CPEICTBA OOILICHUS, IOHUMATh 3HAUYCHHE COIUABHBIX 3HAKOB,
MPENOChIOK BO3HUKHOBEHUS! KOH(DIMKTHBIX CHTYyallMd, YMETb CMSr4aTb KOH(QUIMKTBI U BECTH
IIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMHM OOIIEHHSI 1 B3aUMO/JICHCTBUS, TOHUMATh HAMEPEHUS IPYTUX
JOEH, MPOSBIATh YBAXKHUTEIBHOE OTHOIICHHE K COOECeTHHMKY M B KOPpPEKTHOH Qopme
(bopMyTHpOBaTh CBOU BO3PAKECHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTth CBOI TOUKY 3pEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eATETLHOCTD:

[IOHUMAaTh U HCIIOJIb30BAaTh IPEUMYIIECTBA KOMAaHIHOM M HMHIUBUAYAJIbHON pabOThl IpU
pemeHnr OMOJOTHYECKOW MpoOIeMbl, 0O0CHOBBIBATE HEOOXOIMMOCTh NMPUMEHEHUS! TPYIIIOBBIX
(dbopM B3aUMOACUCTBUS MPH pelIeHNH y4eOHOM 3a1auu;

BBIOMpATh TEMAaTUKy W METOJbl COBMECTHBIX JEMCTBHM C y4€TOM OOIIMX HHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO 4jieHa KOJUIEKTHBA;

MPUHUMATD 1I€JI1 COBMECTHON JI€ATEIbHOCTH, OPIraHU30BbIBATH U KOOPAUHUPOBATH JAEHCTBUS
110 €€ JOCTUKEHHUIO: COCTABJIATH IUIaH ACUCTBUH, PACTIPEAEIIATh POJIM C YIETOM MHEHHH YYaCTHUKOB,
00CyXJaTh pe3ylbTaThl COBMECTHOM paboThI;

OIIEHMBATh Ka4eCTBO CBOETO BKJIa/la U KaXK/I0T0 Y4aCTHHKA KOMaH/bl B OOMIUNA pe3yNbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeaiaraTb HOBBIE MPOEKTHI, OIEHMBATh HJEU C MO3WIUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISATh MO3UTUBHOE CTPATErMUECKOE MOBEJCHUE B PA3IMUHbIX CUTYallUsX, IPOSBIATh
TBOPYECTBO M BOOOPaKEHHE, OBITh HHUITHATHBHBIM.

OgByajeHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMH JCHCTBHAMM:

1) camoopraHu3zanus:

UCIOJIb30BaTh OMOJIOTUYECKNE 3HAHUS JUIs BBISABICHUS MTPOOJIEM U UX PELICHUS B dKU3HEHHBIX
U y4eOHBIX CUTYaIMsIX;

BBIOMPATh HA OCHOBE OMOJOTMYECKMX 3HAHMH IEJIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUSX M IOCTYNKAax II0 OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3J0POBBIO M 3J0POBBIO
OKPYKaOILIUX;

CaMOCTOSITEJIBHO OCYIIECTBIIATh I03HABATENBHYIO JIESTEIbHOCTh, BBIABIATH IPOOJIEMBI,
CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHbIE 3aJjaull B 00pa30BaTEIbHON NESITEIbHOCTH U )KM3HEHHBIX
CUTYalUsX;

CaMOCTOSTEJIBHO COCTaBJIATh IUIAH pEIICHUs MpoOJeMbl C y4ETOM HMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallHsIM;

paclIMpATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUH];

Jie71aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

cnocoOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO IIMPOKOH 3PYAMLIMU B Pa3HBIX 00IacTAX
3HaHUH, MOCTOSIHHO MOBBIIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) caMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTyalUsiM, BHOCHUTb KOPPEKTHUBBI B JI€ATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LEIISAM;



BIIICTh HABBIKAMHU IMMO3HABATEIBHON pe(IEeKCHU KaK OCO3HAHUS COBEPIIAEMBIX ICHCTBHIA H
MBICIIUTEIBHBIX TIPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUH, UCIOJB30BATh MPUEMBI pediekcuu s
OIIEHKH CUTYaIIMH, BEIOOPA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PELICHUS IO UX CHUKEHHUIO;

[IPUHUMATh MOTHUBBI M apTYMEHTBI IPYTUX [P AHAIU3€E PE3YJIbTATOB AEATEIBHOCTH;

3) npuHsATHE CeOST M IPYIrUX:

MPUHUMATD €051, TOHMMAasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M @pTYMEHTBI IPYTUX IIPU aHAJIA3E PE3YIIBTATOB JCSITEILHOCTH;

MIPHU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMINOKH;

pa3BHBaTh CIIOCOOHOCTh MOHMUMATh MUP C TIO3UIUH IPYTOrO YEJIOBEKA.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenmeTrHble pe3ynbTaThl ocBoeHUs nporpammbl COO mo 6uosnoruu Ha 06a30BOM YpOBHE
BKITIOYAIOT crienududeckne st yuebHoro mpeamera «buonorusp» HaydHble 3HAHUS, YMEHHS WU
CHOCOObI IEUCTBUM 110 OCBOEHUIO, UHTEPIPETALIMH U TPeoOpa30BaHUIO 3HAHUM, BUABI 1€ATEIHLHOCTH
IO TIOJTYYSHHIO HOBOTO 3HAHUS ¥ TIPUMEHEHHUIO 3HAHWH B PA3IMYHBIX YUEOHBIX CUTYAIIHUAX, a TAKIKE
B PpEAIbHBIX >XU3HEHHBIX CHUTYaIlMsIX, CBS3aHHBIX C OHWoJjoruei. B mporpamme mnpeaMeTHbIe
pe3yNbTaThl MPEACTABICHBI M0 T0j1aM 00yYEeHUSI.

[IpenmeTHbIe pe3ynpTaThl OCBOCHUs yueOHOro npenmera «buonorus» ¢ 10 kaacce nOMKHbBI
OTpaxarb:

c(OpPMUPOBAHHOCTh 3HAHUH O MECT€ M pOJIM OHOJOTMUM B CHCTEME HAy4HOTO 3HAHUs
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA U
HAay4YHOTO MHUPOBO33pPEHHS, O BKJIAJE€ POCCUUCKHX M 3apyOeKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE
ouosoruu, PyHKIIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pEIIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PAacKpbIBaTh COJEpKAaHUE OMOJOTMYECKMX TEPMHHOB W TMOHSATHI: KU3Hb, KIIETKA,
OpraHu3M, MeTaboau3M (0OMEH BEIIEeCTB M MPEBpaleHne SHEPTHH), TOMEOCTa3 (CaMOperyJIsIus),
YpOBHEBasi ~ OpraHu3aius  KUBBIX  CHCTEM, CaMOBOCIIpOM3BeleHHE  (PernpoayKIus),
HACJIEICTBEHHOCTb, N3MEHYMBOCTb, POCT U Pa3BUTHE;

YMEHHE u3Jlaratb OWOJIOTHMYECKHWE Teopuu (KJIETOYHAas, XPOMOCOMHAas, MYTallMOHHa,
LIEHTpaIbHAas T0TMa MOJICKYJIsIpHO# Onosorun), 3akousl (I'. Mennens, T. Moprana, H. 1. BaBunoga)
U y4eHHs (0 IEHTpax MHOTooOpa3usi U MPOUCXOXKICHUs KyIbTYpHBIX pacTeHuit H. V. BaBuiosa),
OTPEEINATh TPAHUIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMaM;

YMEHHE BJIAJICTh METOIaMU HAyYHOTO MO3HAHUS B OMOJIOTUU: HA0II0IEHUE U OTTMCAHUE KUBBIX
CUCTEM, TPOIECCOB U SIBJICHWN, OpraHu3alusi U MPOBEICHHE OHOJOTHYECKOrO AKCIEPUMEHTa,
BBIJIBH)KCHUE TUTIOTE3bl, BBISIBJICHHE 3aBUCUMOCTH MEXK1Y UCCIIEIyeMbIMHU BETMUMHAMU, 00BICHEHUE
MOJIyYEHHBIX Pe3y/IbTaTOB, UCTIOJIb30BAHHBIX HAYUYHBIX TOHATHI, TEOPHI U 3aKOHOB, YMEHHE JENaTh
BBIBOJIbI HA OCHOBAHUHU MOJyYEHHBIX PE3YJILTATOB;

YMEHHUE BBIACIATh CYLIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK IMPOKAPHOT M 3YKApHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BELIECTB U
IIPEBpAILlEHUs] SHEPrUM B KIETKe, (POTOCHHTE3a, IJIACTUYECKOIO M SHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIUIOJOTBOPEHUS, Pa3MHOXKEHHs, WHAWBUIYaJIbHOTO Ppa3BUTHUS
opraHusMa (OHTOT€He3);

yYMEHHUE NPUMEHATh NOJy4YeHHbIE 3HAHHS Ul OOBSICHEHUS OMOJOIMYECKHX IMpOLIECCOB U
SBIICHUM, JUI MPUHATUS MPAKTUYECKUX PEIICHUH B MOBCEIHEBHON KHU3HM C LIEJIbI0 00ecTiedeHus



0€30MMacCHOCTH CBOETO 3[I0POBBS U 370POBbsI OKPYKAIOIIUX JIFO/ICH, COOMIOICHUS HOPM TPaMOTHOTO
MOBEJICHUS B OKPYKAIOMIEH NPUPOJHON cpele, TMOHUMAaHHE HEOOXOIUMOCTH HCIIOJIb30BAHHUS
JOCTHKEHHUH COBPEMEHHOM OMOJIOTHY 1 OMOTEXHOJIOTUH [Tl PAlIMOHAIBHOTO MTPHPOI0TIONH30BAHUS;

YMEHHE peliaTh OJJICMEHTapHbIE T'C€HETHYECKHWE 3aJadyd Ha MOHO- W JUTHOpHIHOE
CKpeIlMBaHKE, CIEIUICHHOE HACTIE0OBAHUE, COCTABIISITH CXEMbl MOHOTHOPUTHOTO CKPEIITMBAHUS JIJIS
MIpeJICKa3aHMsI HACTICIOBAHUS TPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBITIOJHSATE JTAOOPATOPHBIE U IPAKTHYECKUE pa0OThI, COOIOIATE TIPAaBHIIA IIPH paboTe
¢ y4eOHBIM | JTAOOPATOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHUYECCKH OICHUBATH M HWHTEPIPETHPOBATh HH(POPMAINIO OHOJOTHIECKOTO
COJICP)KaHUs, BKIIIOYAIOINIYIO IICEBIOHAYYHBIC 3HAHWUS W3 PA3UYHBIX HMCTOYHUKOB (CpeiacTBa
MaccoBOW WH(OPMAIMK, HAYIHO-TIOMYJIIPHBIC MaTepUaNbl), ITHUYECKUE AaCMEKThl COBPEMEHHBIX
HCCJICIOBAHNM B OUOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO37aBaTh COOCTBEHHbIE IMMCHMEHHBIE M YCTHBIE COOOIIeHus, 00001mas
OMOJIOTUYECKYI0 HH(POPMAIIHIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO MCIOJB30BAThH MOHATHITHBIN
anmapaT OMOJIOTHH.

[IpeameTHBIe pe3ynbTaThl OCBOCHUS yueOHOro mpeameta «buonorus» 6 11 knacce OJKHBI
OTpaXkath:

c(OPMHUPOBAHHOCTh 3HAHUH O MECT€ M pOJIM OHWOJIOTUHM B CHCTEME HAYYHOTO 3HAHHS
€CTECTBCHHBIX HayK, B (DOPMHpPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTHHBI MHUpPA H
HAay4YHOTO MHUPOBO33PEHHS, O BKJIAJEC POCCHUCKHX M 3apYOCIKHBIX yUEHBIX-OHOJIOTOB B Pa3BUTHE
Oonosoruu, PyHKIIMOHAITEHON IPaMOTHOCTH YeJIOBEKa JIJIS PEIICHUS )KU3HCHHBIX 33]1a4;

YMEHHE PacKphIBATh COJCpKAHUE OWOJIOTHYCCKMX TEPMUHOB WM TIOHSTHW: BUJ, TOIYJISAIINS,
reHo(OH 1, SBOJIONHUS, JBKYIIUE CHIIBI ((paKTOPbI) 3BOJIOIHH, MPUCITOCOOIEHHOCTh OPraHU3MOB,
BHUJI000pa30BaHUe, SKOJIOTHYECKHUE (PaKTOPhI, SKOCUCTEMA, MPOAYLIEHThI, KOHCYMEHTBI, PEAYLICHTHI,
LIeTIA MMATAHMSI, SKOJIOTUYECKasl MUpaMHuIa, OMoreoneHos, onocdepa;

yMEeHHE H3/1araTh Ouosoruueckue Teopuu (dBomronoHHas Teopus Y. JlapBuHa,
CUHTETHYECKasi TEOPHs HBOJIIOLINU), 3aKOHBI U 3aKOHOMEPHOCTH (3apopliieBoro cxonactsa K. M.
bapa, uwepenoBanusi riaBHbIX HampaBiieHwi u myted sBomonuu A. H. CeBeproBa, ydyeHus o
o6uoctepe B. 1. BepHaackoro), onpenensith rpaHULlbl X TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

yYMEHHeE BJIaJIeTh METOJaMU Hay4YHOTO MTO3HAHUS B OMOJIOTHH: HAOIIOICHNE U OITUCAHHE KUBBIX
CUCTEM, IpPOLECCOB U SIBJICHWN, OpraHu3anusi U MpOBeJeHUE OHOJIOTMYECKOTO SKCIIEPUMEHTA,
BBIJIBH)KCHUE TUTIOTE3bl, BBISIBJICHHE 3aBUCUMOCTH MEXK 1Y UCCIIEyeMbIMU BETMUUHAMU, OOBSICHEHUE
MOJIyYE€HHBIX PE3YJIbTaTOB, UCIOIb30BAaHHBIX HAYYHBIX OHITUN, TEOPUIl U 3aKOHOB, YMEHHUE JI€TaTh
BBIBOJIbI HA OCHOBAHUHU MOJyYEHHBIX PE3YJILTATOB;

YMEHHE BBIICTATH CYHIECTBEHHBIC MPU3HAKH CTPOCHUS OMOJOTHYECKHX OOBEKTOB: BHUJIOB,
MOMYJISIIIUM, MPOIYLIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OMOTEOIIEHO30B U AKOCUCTEM, 0COOCHHOCTH
MPOLIECCOB:  HACIEACTBEHHOW HM3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHA000Pa30BaHMI,
MIPUCTIOCOOIEHHOCTH OPraHU3MOB, JNEHCTBHS SKOJIOTHMUECKUX (DaKTOPOB HA OpraHU3MBI, MEpeHOca
BEIIIECTB M MOTOKA SHEPTUH B HKOCHUCTEMAaX, aHTPOIOTCHHBIX M3MEHEHHH B JKOCHCTEMaxX CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOTCOXMMHUYECKUX IIUKIOB B Onocdepe;

YMEHHE TMPUMEHSATh MOJIYYCHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTHYECKHX MPOIECCOB H
SIBJICHUH, I MPUHATHUS MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM JKU3HM C IIENIbIO OOecTieueHus
0€30MMacCHOCTH CBOETO 3[I0POBBS U 30POBbs OKPYKAIOIIUX JIIO/ICH, COOMIOICHUS HOPM TPAaMOTHOTO
MOBEJICHUS B OKpPYKAIOIIEH NPUPOIHON cpelne, TMOHUMaHWE HEOOXOJAUMOCTH HCIOJIb30BAHUS
JOCTHKEHUHN COBPEMEHHON OMOJIOTHH TS PallHOHAIBHOTO TIPUPOIOTIOIH30BAHUS;



YMEHHUE pellaTh 53JIeMEHTapHble OMOJIOTMYECKHE 33/adH, COCTaBJIAThH CXEMBbl IEepeHoca
BELIECTB U HEPIUU B IKOcHCcTeMaX (LENH MUTaHUA);

YMEHHE BBITIOJHATH JJAOOPATOPHBIE U MPAKTHYECKUE paboThl, COOMIOAATH MpaBUIIa IPH padoTe
¢ y4eOHBIM U Ja00paTOpHBIM 000PYIOBAHUEM;

yMEHHE KPUTHYECKH OIICHWBAaTh W HMHTEPIPETUPOBATh HHPOPMALUIO OHOJIOTHYECKOTO
COJIepKaHUsA, BKJIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHHUS M3 PA3IMYHBIX HCTOYHHUKOB (CpelncTBa
MaccoBOM uMH(pOpMaluu, Hay4yHO-NIONMYJSPHbIE MaTepuaibl), paccMaTpuBaTh IJI00AJIbHBIE
HKOJIOTUYECKHE TPOOIEMbl COBPEMEHHOCTH, (DOPMHPOBATH MO OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHE CO3/aBaTb COOCTBEHHbIE NIMCbMEHHbIE U YCTHBIE COOOLIEHUs, 00001mas
OMOJIOTUYECKYIO0 HH(POPMAIIUIO M3 HECKOIBKIUX HCTOYHUKOB, IPaMOTHO HMCIOJIB30BATh MOHSATHHHBINA
amnmapar OUoJIoruu

KoMiuieke opraHu3anoHHO-Tearorn4ecKnx ycaoBuii

Kanennapubliii yueOHblil rpadguk.

Ton Hauano Oxonuanue | KomnuectBo | KommuectBo | Komuuectso | Pexum

oOy4eHHs | 3aHATHU 3aHATUI y4eOHBIX y4eOHBIX y4eOHBIX 3aHATUN
HENEb nHen qJacoB

2024- 2.09.2024 | 31.05.2025 34 34 68 2 paza B

2025 HEJIEI0

Yci0Bus peaju3anuy NPOrpaMMBbl.

OpraHI/ISaHI/IOHHHe YCJI0BUA, ITO3BOJIAIOMIUC PCAIM30BaATh COACPIKAHUC JOTIOJTHUTEIIbHOU
O6paSOBaTeHLHOﬁ nporpamMmsl NpeAnoJIararoT HaJImaue O60py,[[OBaHI/I$I LHCHTpa «Touka pocTa»: -
HH(prBaH J'Ia60paTOpI/IH 8(0) 6I/IOJ'IOI‘I/II/I; - IOMCIICHH, YKOMIUICKTOBAHHOI'O CTAHAAPTHBIM y‘Ie6HBIM
O60py,Z[OBaHI/ICM 1 MeOeIbIo (,Z[OCKa, napTshl, CTYyJbA, H_IKa(I)BI, BHCKTpOOGCCHe‘-IeHI/Ie, paKoOBHUHA C



XOJIOZJHOHM BOZOIIPOBOTHON BOJIOM); - MUKPOCKOII ITU(POBOIA; - KOMIUIEKT MOCY bl U 000PYA0BaHUS
JUISl YICHUYECKHX OIBITOB; - KOMIUIEKT repOapueB IEMOHCTPALMOHHBIN; - KOMIUIEKT KOJIJICKIHN
J€MOHCTPAIIMOHHBIH (110 Pa3HbIM T€MaM); - MyJIbTUMEIUITHOTO 000pyH0BaHMs (KOMIIBIOTED,
HOYTOYK, TPOEKTOP, (pIId1II- KapThl, 3KpaH, CPEJCTBA TEIIEKOMMYHHUKALIUHU (JIOKAJIbHBIE IIKOJIbHBIC
CETH, BBIXOJ B UHTEPHET).

MarepuajbHO-TeXHH4YeCKOe o0ecnevyeHne

Jiis peanuzanmu pabodeii mporpaMMBbl HCTIONb3yeTcss 00opynoBanue [lenTpa
ecrecTBeHHOHay4yHOU «Touka Pocray :
- Hoyrbyx
-MoOY
- Ludporas mabopaTopus 1o GU3HOIOTHH
- Hudposas naboparopust mo HEHPOTEXHOIOTHH.

(I)OpM])I aTTeCTaIII/II/I/KOHTpOJIﬂ

3auert, TBOpUecKasi paboTa, KOHKYPC, IPOEKT, OTKPBITHIH YPOK.

MeTogmqecmle MaTepHuaJbl
MGTO)II/IKa O6y‘-IeHI/I$I o mnporpaMme€ COCTOUT M3 COUYCTAHHA JICKIIMOHHOI'O H3JIOKCHUSA

TEOPETHYECKOTO MaTepuajia C HArJSAHBIM TMOKa30M WJUTFOCTPHPYIONIEro Marepuaia U MPHEMOB
pemeHuss TpakTHYecKuX 3amad. OOydarommecss 3akpervissioT TIOJyYeHHbIC 3HAaHUS ITyTeM
CaMOCTOSITEIHHOTO BBITIOJIHEHHS TTPAKTUYECKUX paloT. [ pa3BUTHS TBOPYECKOTO MBINIJICHUS H
HaBBIKOB aHATMTUYECKOU JIEATETLHOCTH TIEaroT MPOBOJIUT 3aHATHUS M0 TIPE3ECHTAIIUN TBOPUECKHUX U
MPAKTUYECKUX pabOT, MO3rOBbIE IITYPMbI, HHTEIJIEKTYalIbHbIE UTPHI.

JlumakTraeckoe oOecredeHne MpearnoiaraeT Hali4ue TEKCTOB Pa3HOYPOBHEBBIX 3aJaHUM,
TEMATHYECKHX TECTOB IO KaXJIOMY Pa3Jey TEMbl, MHCTPYKIIUH UIs BBITIOJHEHUS MPAKTHUECKUX
pabor.

Komnerorep 2. MynpTuMenuiiHbldi mpoekTop TexHuueckoe ocHameHue (oOopymoBanue): 1.
Muxkpockomnsl; 2. [{udposas nadoparopust; 3. OOopynoBaHUE IS ONBITOB U AKCIIEPUMEHTOB.

Cnucok Jureparypbl

1. JlpeBo mo3HaHus. YHUBEPCAIbHBIN WILTIOCTPUPOBAHHBIN CIIPABOYHUK VIS BCEH CEMbHU. —
Hay4HO-II03HaBaTenbHas Kosutekus «Mapman Kasenaum» M., 2003r.

2. JLbypmuctpoBa, B.Mopo3 Becemupnas netckas snnmkinoneaus. Pexopsl yenoseka. — M:
«Drcemom, 2003r.

3. TaiiHbl yenoBeYECKOTO TeNa. DHIMKIONEANS Kypbe30B U HEOOBIYHBIX (PaKTOB. — M:
«Teppa», 1998r.

4. NparomunoB A.I'., Mam P.JI. «buonorus: yenosek» - M., nu3narensckuii neHTp «BeHTaHa-
I'pad», 2008 r.

5. 3BepeB U.J1. Kuura ans ytenus no anaromuu, pusnonoruu u ruruene. —M: «IIpocsenienne»,
1989 r.

6. Konecunuko /I.B., Mam P.JI. OcHoBbI ruruens! u canutapuu. - M., «IIpocsemenue», 1989
T.

7. Camnun M.P., bpeikcuna 3.I'. AHaToMus 1 pu3HoIorus 4eaoBeka - s 9 Kiacca IIKoJI ¢
yri1yOJaeHHbIM u3ydeHnue ouonorun - M:«lIpocBemienuey, 1999 r.



8. bunac A.B., Mam P.J1, u n1p. buonoruueckuii sxcriepumenT B mkoie — M:«IIpocsemenuey,
1990 r.

9. Boponun JLI'., Mam P./I. Metoanka npoBeA€HUS OIBITOB U HAOIIOICHHH 110 aHATOMUH,
¢uznonorun u ruruene. - M., «IIpocsemenuey», 1983 r.

10. Hembsnenkos E.H. buonorus B Bompocax u otBerax - M., «IIpocsemenuey», 1996 r.

NNPUJIOXEHUA K ITPOI'PAMME

IHOYPOYHOE IINTAHUPOBAHHE

KoanuyecTBo 4acos
Ne Jara

Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bceero H3yYEeHUs

padoThbI padoThI

buonorus B cucreme
HayK

MeTo b TO3HAHHUSA
YKUBOU TIPUPO/IBIL.
[IpakTrueckas padota
Ne 1 «Mcnonp30BaHue
pa3IMYHBIX METOJOB MpH
W3Y4YeHUU
OMOJIOTHYECKUX
00BEKTOBY

buonornueckue
3 CHUCTEMBI, IIPOLIECCHI U 1 0 0
UX U3y4eHHE




XUMHYECKUHA COCTAB
KieTku. Boma n
MHHEpPAIbHBIE COJIA

benku. CocraB u
cTpoeHue OenKoB

depmMeHTh —
OMOJIOTUYECKHE
KaTaJau3aTophbl.
Jlaboparopnas paboTa
Ne 1 «M3yuenue
KaTaJIUTUYECKOMN
aKTUBHOCTH (PEPMEHTOB
(Ha MpUMepe aMHIIa3hl
WJTU KaTajasbl)»

Yrnesoasl. JInouasl

HyknenHoBbIE KHCITOTBHL.
ATOD

Hctopus u meTo sl
W3Y4EHHUS KIIETKU.
Kiterounas teopust

10

Knerka xak nenocraas
’)KHBas CUCTEMa

11

Crpoenue
3YKApUOTHYECKOU
kieTku. JlaboparopHas
pabota Ne 2 «M3yueHue
CTPOCHHUS KIIETOK
pacTeHuil, )KUBOTHBIX,
rpuOoB U OaKTepuit Mo
MHUKPOCKOTIOM Ha
TOTOBBIX
MUKpOIpernapaTax 1 ux
OTIHCAHHE

12

OOMEH BeLIEeCTB WU
MeTaboIn3M

13

doTocunTes.
XEMOCHHTE3

14

DHepreTudeckuii o0OMeH

15

JKW3HeHHBIN TUKIT
KneTku. [lenenue
KJIeTKU. MuTO3.




JIaboparopHas paboTa
Ne 3 «Habnronenue
MHUTO3a B KJICTKax
KOHYHKA KOpEIIIKa JIyKa
Ha I'OTOBBIX
MHUKpOITpernaparax»

16

Buocunres Oenka.
Peakuus matpuaHOro
cHHTE3a

17

Tpancasauus —
OuocuHTe3 OeIKa

18

Hexknerounsie popmbl
XKU3HU — BUPYCHI

19

DOopMBbI pa3MHOKEHUS
OPraHu3MoOB

20

Meiios

21

OO6pazoBanue u
Pa3BUTHUC IMOJTOBBIX
KJIETOK.
O1u1010TBOpPEHKE.
JlaGopaTtopHnast pabota
No 4 «3yuenue
CTPOEHUS MOJIOBbIX
KJIETOK Ha TOTOBBIX
MUKpOTpenaparax»

22

NuauBunyanbHOE
pa3BUTHE OPraHU3MOB

23

I'enetnka — Hayka o
HACJIEICTBEHHOCTU U
W3MEHUYHUBOCTH

24

3aKOHOMEPHOCTH
HacJIeI0BaHUs
MIPU3HAKOB.
MonorubpuaHoe
CKpCIMBAHHE

25

JurubpunHoe
CKpelIrBaHue. 3aKOH
HE3aBUCUMOTO
HaclleI0BaHUs
MIPU3HAKOB




26

Cuernuiennoe
HaclieI0BaHHe
MPU3HAKOB.
JIaboparopHas paboTa
Ne 5 «M3yuenue
pe3yabTaToOB
MOHOTHOPUIHOTO U
TUTUOPUIHOTO
CKpCIIUBaHUS Y
Ip030(UITBI HA TOTOBBIX
MUKpOIIpenapaTax»

27

I'eneTnka momna.
HacnenoBanue
HpI/ISHaKOB, CHCIINICHHBIX
C MOJIOM

28

M3MeHuYnBOCTb.
Henacnencreennas
W3MEHYUBOCTD.
JlaGopaTtopnas pabota
Neo 6. 3yuenue

MO (DUKAITUOHHOU
W3MEHUYUBOCTH,
MIOCTPOECHHE
BAapHUAIIMOHHOTO psAJa U
BapHallMOHHOW KPUBOM»

29

HacnencrBennas
W3MEHYUBOCTb.
JlaGopaTtopHnas pabota
No 7. «Ananu3 myranuit
y 1p030(duITbl HA
TOTOBBIX
MUKpOTpernaparax»

30

I'eneTnka yenoBeka

31

PesepBHbIil ypok.
O060011IeHNE IO TEME
«HacneacTBeHHOCTD U
W3MEHYHMBOCTh
OpPraHU3MOB»

32

Cerneknus Kak HayKa U
nporiecc




Metoanl 1 TOCTHIKEHUSA

33 CENIEKIIUH pacTeHUH U
JKMBOTHBIX
34 buoTtexHonorus xak

OoTpaciib IPOU3BOJACTBA




n/n

Tema ypoka

KoaudecTBo 9acoB

Bcero
padoThI

KonTtpoibHbie

IIpakTHYeckue
padoThI

Jara
H3Y4YeHH S

35

DBOJIFOIUS U METOIbI
e€ U3y4eHus

36

Hcropus pazsutus
MpeICTaBICHUI 00
9BOJIOLIUU

37

MukposBontonus

38

[Monmynsuus kak
JJIEMEHTapHAS
eIMHUIIA BUJIA U
HBOJTIOIUH.
JlaGoparopHas
pabota Ne 1
«CpaBHEHHE BUJIOB
1o
MOP(hOIOTHIECKOMY
KPUTEPUIO»

39

JIBYOKyle CHIIbI
(a;meMeHTapHbIe
(hakTOpBI) IBOTIOIUN

40

EcrectBenHsbIi 0TOOP
1 ero (popmsl

41

Pe3ynbTaTe!
SBOJIIOIHH:
MIPUCTIOCOOIEHHOCTh
OpraHu3MOB U
BHJI000pa30BaHuUE.
JlaGopaTopHas
pabora Ne 2
«Onucanue
MPUCTIOCOOIEHHOCTH
opraHusma u e€
OTHOCHTEIJILHOTO
XapakTepa»

42

Hanpasnenus u nytu
MaKpO?3BOJIIOLUN

43

Heobpatumocts
ABOJIIOIIUU




44

Hcropus xku3HU Ha
3eMiie 1 METOEI €€
H3y4YeHUs

45

T'unoresnl
MIPOUCXOKICHUS
JKU3HHU HaA 3emiie

46

Pa3zButue xu3Hu Ha
3emiie 10 3pam U
nepuoaam

47

OCHOBHBIE ATaIBI
IBOJIIOIIHI
pPacTUTENBHOTO U
YKUBOTHOTO MUpa.
[IpakTnueckas
pabota Ne 1
«3yuenue
HCKOTIaeMBIX
OCTaTKOB PaCTEHUH 1
JKUBOTHBIX B
KOJUIEKLIHASIX»

48

CoBpeMeHHas
cuctema
OpraHUYEeCcKOro MHUpa

49

OBOJIONUS YEJIOBEKA
(anTpOMIOTEHE3)

50

JIBYOKyIIME CHITBI

(dakTopsr)
aHTPOIIOTeHE3a

o1

OCHOBHBIC cTagnu
3BOJIIOIIMH YCJIOBCKaA

52

UYenoBeveckue pacsl U
MIPUPOTHBIE
a/IarTaluy 4eJI0BeKa

53

PesepBHbIil ypok.
O06o006mIeHNE 10 TeMe
«B03HUKHOBEHHE U
pa3BHUTHE KU3HU HA
3emie»

54

OKoJIorus Kax HayKa

56

Cpenbl oOuTaHus u
HKOJIOTUYECKUE
(baxTopsl




57

AbGunotnueckue
(baxTOopBHI.
JlaboparopHas
pabora Ne 3.
«Mopdodonoruueckue
0COOEHHOCTH
pacTeHni U3 pa3HbIX
MECT OOUTaHUS.
JlabopaTopHas
pabota Ne 4.
«BnusgHue cBera Ha
pPOCT U pa3BUTHE
YEpPEHKOB KOJIEyCa

58

buornueckne
(hakTopbl

59

OKOJIOTHYECKHE
XapaKTEPUCTHKHU
TIOTTYJISIIIAH.
[IpakTrueckas
pabota No 2
«IToacuét IIoTHOCTH
MOMYJSAINAN pa3HbIX
BHUJIOB PACTECHHI»

60

CooOmiecTBa
OpPraHU3MOB —
OHOLIEHO3

61

OKOJIOTHYECKHE
CHCTEMBI
(?KOCUCTEMBI)

62

OCHOBHBIC
moxKasareinu
9KOCHUCTEMBI.
DKOJIOTHYECKHE
nupamuisl. CBOMCTBA
9KOCHUCTEM.
Cyxkueccus

63

IIpuponusie
SKOCHUCTEMBI

64

AHTpOHOFeHHLIC
OKOCHUCTCMbI

65

buocdepa —
riio0agpHas
SKOCHUCTEMA 3EMITU




3aKOHOMEPHOCTH

66 CYIIIECTBOBAHHUS 1 0
ouochepsl
YenoBeuecTBO B
67 1
ounocepe 3emin 0
CocymiectBoBaHue
68 MIPUPOJIBI 1 0
YeJI0BCUCCTBA
OBILIEE KOJIMYECTBO
- 68 11

YACOB I10 ITPOTPAMME




