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HOACHUTEJBHASA 3AITMCKA

Mpwu paspaboTke Nporpammbl N0 BUONOTMN TEOPETUYECKYHO OCHOBY A/1A ONpeAeneHna NoaxoA0B K
dbopmMmmnpoBaHuIo cogepraHna yuebHoro npegmeTa « BMONOTNA» COCTAaBUAN: KOHLLENTYaAbHble MONOMKEHMUSA
®rocC COO o B3anMMo0byCN0BNEHHOCTU LieNen, COAEPKaHNA, Pe3ybTaToB 06y4eHns U TpeboBaHUI K YPOBHIO
NoAroTOBKW BbIMYCKHUKOB, NOMIOXKEHMA 06 06LWMX LLensaxX U NPUHLMNAX, XapaKTePU3YHOLLMX COBPEMEHHOE
COCTOsIHME CUCTEMbI CpeaHero obuero o6pasosaHma B Poccninckon Pepepaumu, a TakkKe NONOKEHUA O
cneunduke 6GUonorMm, eé 3Ha4YEHNN B NO3HAHMM KMBON NPUPOAbI M 0becneveHnn CyLLLeCcTBOBaHMA
Yyenoseyeckoro obuiectsa. CornacHoO HazBaHHbIM NONOXKEHUAM, onpeaesieHbl OCHOBHblE GYHKLMM NPOrpammbl
no 6uonornmn un eé cTpykTypa.

Mporpamma no 6muonorum AaéT npeacraBaeHne o Lenax, 0o obLien ctpaternm obyyeHusa, BOCNUTAHUA U
pa3BuTUA obyvatowmxca cpeacTsamm yyebHoro npeameta «buonorua», onpegenset obasatesibHoe
npegMeTHOE CoOAepPrKaHUe, ero CTPYKTypy, pacnpeseneHne no pasgenam u TeMam, peKOMeHAYEMYHO
nocsef0BaTe/IbHOCTb M3yYeHMA y4ebHOro maTepmrasna ¢ Y4ETOM MeXNPeaMETHbIX U BHYTPUNPEaMETHbIX
cBsizell, NorMKku obpasoBaTesIbHOro NPoLEeCcca, BO3pPacTHbIX 0cobeHHOCTeN obyyatowmxcs.

B nporpamme no 6M0N0rMM TaKKe yUUTbIBAIOTCA TPEOOBAHMA K NAAHUPYEMbIM JIMYHOCTHbIM,
meTanpeaMeTHbIM U NPeaMETHbIM pe3yibTaTam obydyeHna B pOpMMPOBAHNUM OCHOBHbIX BUA0B y4ebHO-
no3HaBaTe/IbHOW AeAaTeIbHOCTU/y4ebHbIX AeNCTBUIN 06YYaloLLMXCA MO OCBOEHUIO COAEPMKAHUA
buonormnyeckoro obpasoBaHus.

B nporpamme no 6nonormm (10-11 Knaccbl, 6a30BbI YPOBEHb) peann3oBaH NPUHLMN NPEEMCTBEHHOCTU B
n3y4yeHun bruonoruun, bnarogapa Yemy B Heli NPOCMATPMBAETCSA HANPABAEHHOCTb Ha Pa3BUTUE 3HAHWUN,
CBA3aHHbIX C GOPMMPOBAHNEM ECTECTBEHHO-HAYYHOIrO MMUPOBO33PEHMSA, LEHHOCTHbLIX OPUEHTALMIN TIMYHOCTMH,
9KONIOTMYECKOTO MbILUNEHMA, MPEACTABAEHWI O 340POBOM 06pa3e KM3HU N BepekHbIM OTHOLIEHWEM K
OKpYyrKatoLwen NnpupogHon cpege. NMoaTomy Hapaay C M3ydyeHnem obLw,ebrnonorMyecknx Teopuii, a TakxKe
3HAHMI O CTPOEHUU KMBbIX CUCTEM PA3HOIO PaHra M CyLLHOCTM OCHOBHbIX MPOTEKAIOLLMX B HUX MNPOLLECCOB B
nporpamme no 6MonorMun yaeneHo BHUMaHWE UCNO/1b30BAHMIO MONYYEHHbIX 3HAHWI B MOBCEAHEBHOM KU3HU
ANA pelleHna NPUKAaaHbIX 33434, B TOM Yncie: NpodunakTMKM HacieaCTBEHHbIX 3a60/1eBaHUI YeNOBEKA,
MeANKO-TeHETUYECKOrO KOHCYIbTUPOBAHWUS, 0OOCHOBAHWUSA 3KOIOMMYECKM LeiecoobpasHoro noseeHus B
OKpY»KatoLWwen NPUPOLHON cpeae, aHaNM3a BAUAHUA XO3AUCTBEHHOM AEATE/IbHOCTM Ye/I0BEKA Ha COCTOsHME
NPUPOAHbLIX U UCKYCCTBEHHbIX 3KOCUCTEM. YCUNEHNE BHUMAHMUA K NPUKAAAHOM HanpaBieHHOCTU yyebHoro
npegmeTa «brnonorva» npoAnKTOBaHO HEOBX0ANMMOCTbIO 0becneyeHns ycnoBuin ANA peleHns ogHoM 13
aKTyanbHbIX 334a4 LWKObHOIo GBuonornyeckoro o6pasoBaHus, KoTopas npegnonaraetT popMmnpoBaHme y
obyyatoLmxca cnocobHOCTU aZanTUPOBATLCA K UBMEHEHUAM AMHAMUYHO Pa3BMBAIOLLLErOCA COBPEMEHHOTO
Mupa.

Buonorua Ha ypoBHe cpeaHero obuiero o6pa3oBaHNA 3aHUMaeT BaxkHoe mecto. OHa obecneunsaet
dbopmurpoBaHMe y 0byYatoLLMXCA NPEACTAaBAEHUI O HayYHOM KapTUHE MUpa, pacmpaeT n 06o06waeT 3HaHUA O
KMBOM NpUpoLe, €€ OTANYNUTE/IbHBIX MPU3HAKax — YPOBHEBOM OpraHM3aL MM 1 3BOIOLMM, CO343ET YCN0BUA
ONA: N03HaHMA 3aKOHOB KMBOW Npupoabl, POPMUPOBAHNA PYHKLMOHANBHOM rPaMOTHOCTU, HaBbIKOB
340poBoro n 6esonacHoro 06pasa KU3HU, 3IKONOMMYECKOTrO MbILLIEHMA, LLEHHOCTHOTO OTHOLLIEHMA K *KMUBOA
npUPoAE N YeNOBEKY.

Bosblwoe 3HaueHne 6MON0rNA UMEET TaKKe A5 PELUEHUA BOCMNTATEbHbIX M Pa3BMBAOLLMX 33434
cpeaHero obuwero obpasoBaHua, coumanmsaumm obydatowmxcs. NsyyeHmne 6nonorum obecneunsaeT ycaosus
Ana GopMUPOBAHNA MHTENNEKTYANIbHBIX, KOMMYHWUKALMOHHbIX U UHGOPMALMOHHBIX HAaBbIKOB, 3CTETUYECKOM
KY/IbTYpPbl, CNOCOBCTBYET MHTErPALMMN BUONOTMYECKUX 3HAHUI C NPEACTABAEHUAMMN U3 APYTNX YYEOHbIX
npeAmMeTOoB, B YaCTHOCTU, PUSUKKU, XUMWUK U reorpadun. HazBaHHbIe NONOXKEHMA O NpeaHa3HaYeHUN y4ebHOoro
npeameta «bronorua» coctaBuv OCHOBY A4/1A OnpeaeneHns Nnoaxoa08 K 0TOOpY U CTPYKTYPUPOBAHUIO €ro
CoAeprKaHusA, NpeaCcTaBAeHHOro B Nporpamme no 6mosiormu.

OT60p copepaHusa yyebHoro npeameTa «bronorna» Ha 6a30BOM YPOBHE OCYLLECTBAEH C MO3ULMUIA
KY/bTYpPOCOO6Pa3HOro Noaxoaa, B COOTBETCTBUM C KOTOPbIM OByYatoLmecs AOKHbl OCBOWUTbL 3HAHWUA U
YMeHMUA, 3HaUnMble ansa GopmMMpoBaHUA obLLei KynbTypbl, onpeaensaiolme afekBaTHoOe NoBeeHNe Yel0BeKa
B OKpY:KaloLLel NpupoaHoi cpese, BocTpeboBaHHble B MOBCEAHEBHOM XU3HM U MPAKTUYECKON AeATENbHOCTY.
Ocoboe mMecTo B 3TOM cUCTEME 3HAHUI 3aHUMAIOT 3IEMEHTbI COAEPKAHUA, KOTOPbIE C/IYXKAT OCHOBOM ANA
bopmMmmnpoBaHMA NPeaCTaBAEHNI O COBPEMEHHON eCTECTBEHHO-HAYYHOM KapTMHE MUPaA U LLEHHOCTHbIX
OpPUEHTALMAX TMYHOCTH, CNOCOBCTBYIOLWMX F'YMaHM3aUnn bruonornyeckoro obpasosaHms.



CTpYKTypMpOBaHWe coaepKaHns y4ebHoro matepmana B nporpamme no 6Monormm ocyLLLECTBAEHO C YY4ETOM
NPUOPMUTETHOIO 3HAYEHUA 3HAHMI 06 OT/IMUNTENbHbBIX OCOBEHHOCTAX XUBOW NPUPOAbI, O €€ YPOBHEBOIA
OopraHu3aLmnmn 1 3BoNOLMN. B COOTBETCTBUM C 3TUM B CTPYKTYpe yuebHoro npeameta «brnosorna» BblaeneHbl
cneayrouime cogeprkaTesibHble IMHUK: «Buonorma Kak Hayka. MeTtoabl HaydHOro nosHaHua», «Knetka Kak
bunonormnyeckas cuctema», «OpraHM3m Kak bnonormyeckas cuctema», «Cuctema n mMHoroobpasme
OPraHUYecKoro Mmnpa», «BOJIOLINA XNUBOW MPUPOAbI», K IKOCUCTEMbI U NPUCYLLME UM 3aKOHOMEPHOCTUY.

Lenb nsyyeHumna yuebHoro npeameTa «brnonorua» Ha 6a3oBom ypoBHe — 0BAaZeHNe obydatommmnca
3HaHMAMM O CTPYKTYPHO-PYHKUMOHA/IbHOM OpPraHM3aLLMK }KUBbIX CUCTEM PaA3HOro paHra U npuobpeteHne
YMEHWI UCMOb30BaTb 3TU 3HAHUA A5 TPAMOTHbIX AEUCTBUIA B OTHOLEHUM 0O6BbEKTOB KMBOW NPUPOabI U
peLleHns Pas3INYHbIX }KU3HEHHbIX Npobiem.

JocTukeHne uenmn nsydyeHusa yyebHoro npegmeTa «brnonornsa» Ha 6a3oBom ypoBHe obecneymBaeTca
pelleHnem cneayowmx 3agau:

- OCBOEHME 06Yy4aoWMMMUCA CUCTEMbI 3HAHWUI O BUONOTMYECKUX TEOPUSAX, YUEHMAX, 3aKOHAX,
3aKOHOMEPHOCTAX, TMNOTe3ax, NPaBuaax, CAy»Kalimx 0OCHOBOM ana GopMUpPOBaHMA NPeaCTaBAEHNN O
€CTecTBEHHO-Hay4YHOM KapTUHE MUPA, O METOLAX HAY4YHOrO NO3HAHMA, CTPOEHUM, MHOTO06pPa3nn 1
0COBEHHOCTAX *KMBbIX CUCTEM PA3HOIo YPOBHA OPraHM3aumm, BbAAMOLMXCA OTKPLITUAX U COBPEMEHHbIX
nuccnegoBaHuAX B buonoruu;

- bopMmnpoBaHMe y 06yYatoLWMXCA NO3HABATENbHbIX, UHTENIEKTYasIbHbIX M TBOPYECKUX CNOCOBHOCTEN B
npouecce aHaAM3a AaHHbIX O NYTAX PAa3BUTUA B BUONOMMM HayYHbIX B3r1A408, UAEW U NOAXOA0B K U3YUYEHUIO
YKMBbIX CUCTEM PA3HOMO YPOBHA OpraHM3aunu;

- CTaHOB/IEHME Y 0OYYatoWMXCA 0BLWEeN KyNbTypbl, PYHKUMOHANBHOM FPaMOTHOCTU, PAa3BUTUE YMEHWIA
06DBACHATDL M OLLEHUBATD AB/IEHUA OKPYKAIOLLETO MUPA *KMBOW NPUPOLbl Ha OCHOBAaHUM 3HAHWI U OMbITa,
NoAyYeHHbIX NPU U3ydeHUn buonornm;

- bopMmpoBaHME y 0OYYAOLWMXCA YMEHUIN MANOCTPUPOBATL 3HAUYEHNE BMONOTNYECKUX 3HAHUIN B
NpPaKTUYECKOW AEeATENbHOCTM YEI0OBEKA, PAa3BUTUN COBPEMEHHDBIX MEANULUNHCKUX TEXHONIOMMIA U
arpobuoTexHoNorniA;

- BOCNUTaHWE yOeKAEHHOCTM B BOSMOXKHOCTM NO3HAHMA YENOBEKOM KUBOM NPUPOabl, HE06X0AMMOCTH
6epeXKHOro OTHOLWEHMUA K Hell, cobatoaeHMA STUYECKMX HOPM NPU NPOBEAEHUN BUONOTUYECKMX
nccnesoBaHum;

- 0CO3HaHWE LLeHHOCTN BUONOTMYECKMX 3HAHWUIN A5 NOBbILEHMA YPOBHA 3KOOMMYECKOMN KYyNbTypbl, 411
$GOpPMMPOBAHNA HAY4YHOTO MUPOBO33PEHUS;

- IpUMeHeHne NPUOBPETEHHbIX 3HAHUIN U YMEHUI B NOBCEAHEBHOM XU3HU 415 OLEHKM NOCNeACTBUIN CBOEN
[EeATeNIbHOCTM NO OTHOLLEHMIO K OKpY»KatoLwen cpese, cobcTBEHHOMY 34,0Pp0BbIO, 060CHOBaHME U cobntogeHne
mep npoduNakTMkM 3aboneBaHui.

B cucteme cpeaHero obuiero obpasoBaHus «bruonoruay, usyyaemas Ha 6a3oBOM YPOBHE, ABAETCS
0653aTe/IbHbIM YYebHbIM NpegMeToOM, BXOAALLMM B COCTaB NpeameTHON obnacTn «EcTeCcTBEHHO-Hay4yHble
npeameTbl».

Ona nsyyeHns bmonormm Ha 6asoBom ypoBHe cpeaHero obuiero obpasosaHua B 10 knacce otBoauTcs 34 yaca
(1 yac B Hepento. Maroc 0AUH Yac M3 pecypcoB 06pa3oBaTeNbHOrO yUpeXkaeHns Kypc «feHeTnka»), n s 11
Knacce 68 yacos (2 yaca B HeZento).

COJAEP/KAHUE OBYYEHUA

10 KJIACC

Tema 1. buonormua Kak Hayka.

Buonorua Kak Hayka. CBA3b 6M010rMK ¢ 06LW,ECTBEHHBIMWU, TEXHUYECKMMU U APYTUMU €CTECTBEHHbBIMMU
HayKamu, dmunocoduelt, STUKOM, 3CTETUKON 1 NpaBom. Ponb 6rnosiorum B popmMnpoBaHUM COBPEMEHHOM
Hay4YHOM KapTUHbI MM1pa. CucTtema BMOIOrMYECKMX HayK.

MeTozbl MO3HAHMA XUBOW NpUpoabl (HabaoaeHMe, SKCNEPUMEHT, ONUCAHUE, USMEPEHME, KnaccuduKkaums,
MOAENMPOBaHNE, CTAaTUCTUYECKAA 06paboTKa AaHHbIX).

JemoHcTpauum:

MNopTtpertbl: Y. AapsuH, . MeHgenb, H. K. Konbuos, K. YOTCOH u ®. Kpuk.



Tabanupl 1 cxembl: « MeToZbl NO3HAHWA XKUBOK NPUPOABI».
JNabopaTopHble U NpaKTUYeckne paboTbl:
MpakTuueckan pabota Ne 1. «Mcnonb3oBaHMe pas3iMYHbIX METOA0B MPU U3yYeHUM BUONOTUUYECKUX OB EKTOBY.

Tema 2. }usble cucTeMbl U UX OpraHU3aLUA.

*uBble cuctembl (BocucTemsbl) Kak npegMeT usydeHns 6uonorum. OTaMYME KUBbIX CUCTEM OT
HEOpraHWYecKom NpUpoabl.

CBoiicTBa bMocmcTem 1 Ux pasHoobpasme. YpoBHM opraHnsaLmm bMocncTem: MoNEKYNSAPHbIN, KNETOYHbIM,
TKaHeBbII1, OpraHM3MeHHbIN, NONYAALNOHHO-BUA0BOW, SKOCUCTEMHBIN (BMoreoLeHOTUYECKMI), BUOChEPHBIN.
AdemoHcTpauuum:

Tabaunubl 1 cxembl: «OCHOBHbIE MPU3HAKU KU3HNY, «YPOBHU OpraHmn3aLmmn 3KMBOW NPMUPOAabI».
Ob6opyaoBaHue: moaesb mosiekynbl AHK.

Tema 3. XuMmurueCcKnit cocTaB U CTPOEHUE KNETKM.

XMMMYECKNI COCTaB KAETKU. XMMUYECKUE 3/IEMEHTbI: MAKPO31EMEHTbI, MUKPO3eMeHTbl. Boga n
MUHepasibHble BelLecTsa.

PyHKUMM BOAbI U MUHEPaAbHBIX BELLLECTB B KneTKe. MogaepaHne ocmoTmnyeckoro 6anaHca.

Benku. CoctaB u cTpoeHme 6enKoB. AMMHOKUCAOTbI — MOHOMEpPbI 6enkoB. HesameHMMmble M 3aMeHUMBbIEe
aMMHOKUCAOTbI. AMMHOKUCIOTHbBIN COCTaB. YPOBHU CTPYKTYPbl 6e/1KOBOI MOAEKY/bI (NEPBUYHAA, BTOPUYHaS,
TPETUYHAA U YeTBEPTUYHAA CTPYKTYpa). XMMMUecKme cBolcTBa 6enkos. buonornyeckme GpyHKUMmM 6enkos.
PepmeHTbl — BMonornyeckmne Katannsatopbl. CTpoeHne pepmeHTa: aKTUBHBIN LLEHTp, cybcTpaTHan
cneupdmyHocTb. KopepmeHTbl. ButamnHbl. OTanuma GepmeHTOB OT HEOPraHMYeCKMX KaTain3aTopos.
Yrnesogbl: MOHOCaxapuapl (r1oKo3a, pubosa n gesokcupmbosa), gucaxapuapl (caxaposa, NakrTosa) u
noaucaxapugbl (Kpaxman, rMuUKoreH, Leantono3a). buonornyeckne GpyHKLMM yrnesosos.

Nnnnapl: Tpuranuepuasl, docdonnnugpl, creponasl. FlmapodunbHo-rapodobHblie cBoncTBa. buonornyeckme
byHKUMM amnugos. CpaBHeEHME YrneBog0B, 6eNKOB U IMMUAOB KaK UCTOYHUKOB SHEPTUN.

HyknenHosble Kncnotbl: AHK n PHK. HykneoTnabl — MOHOMEPbI HYKNEMHOBbIX KNCAOT. CTpoeHMe U GyHKLUK
OHK. CtpoeHue n pyHkumm PHK. Buapl PHK. AT®: ctpoeHue n pyHKumn.

UunTonormna — Hayka o Knetke. KnetouyHasa Teopuma — npumep B3auMoAeNCTBUA naen n GakToB B Hay4YHOM
no3HaHMKU. MeToabl U3YYEHUA KNETKMU.

KneTKa KaK LenocTHas *Kuneas cuctema. ObLime npmMsHaKM KNETOK: 3aMKHYTas HapyKHaa membpaHa,
monekynbl JHK Kak reHeTMYeCcKMin annapart, cuctema cMHTesa beska.

TUNbl KNETOK: 3yKapMOTUYECKan 1 NpoKapuoTuyeckas. OcobeHHOCTU CTPOEHMA NPOKAPUOTUYECKON KAETKM.
KnetouyHas cTeHKa 6akTepuit. CTpoeHMe 3yKapuoTUUECcKoli KIeTKU. OCHOBHbIE OT/IMYUA PAaCTUTE/IbHON,
KMBOTHOM U TPUOHON KNETKMU.

MoBEPXHOCTHbIE CTPYKTYPbI KNETOK — KNEeTOYHaA CTEHKA, MIMKOKAAMKC, UX GYHKLUMK. NhasmaTmyecKas
membpaHa, eé ceoncTBa U GyHKLMU. LinTonnasma m eé opraHomngbl. OgHomemMmbpaHHble OpraHOUAbl KNETKU:
9MC, annapat lonbaxun, AM30combl. [1oNyaBTOHOMHbIE OPraHOMAbI KNETKU: MUTOXOHAPWK, NAaCTUAbI.
MpouncxoxaeHne MUTOXOHAPUIN 1 naacTua. Buabl nnactug. HemembpaHHble opraHouabl KIEeTKU: pubocomel,
KNETOYHbIV LLEHTP, LLEHTPUON, PECHUYKM, KIYTUKN. PYHKLMM OpraHONAOB KNEeTKU. BKntoyeHus.

AAPO — perynATopHbIV LEHTP KNeTKKU. CTpoeHUe sapa: agaepHan 060/104Ka, KapmMonaasma, XpoMaTuH,
AAPBILWKO. XpOMOCOMBI.

TpaHCNopT BeLLECTB B KNEeTKe.

AemoHcTpauuum:

MNopTpeThl: A. JleBeHryk, P. T'yk, T. LUBaHH, M. WWnenaeH, P. Bupxos, K. YoTcoH, ®. Kpuk, M. YUakuHc,

P. ®paHknuH, K. M. bap.

Ounarpammel: «PacnpeseneHne XMmmMYeCcKUX 3N1E€MEHTOB B HEXUBOW Npupoae», «PacnpeneneHne xummyeckmx
3N1€eMeHTOB B XWUBOW Npupoae».

Tabauvubl n cxemsl: «Meprogmueckan Tabanua XMMUYECKMX 31eMEHTOBY, « CTPOEHME MOIEKY bl BOAbI»,
«BbunocuHTes 6enka», «CtpoeHne monekynbl 6enkar», «CtpoeHne pepmeHTa», « HyknenHosble KMcnoTbl. AHK»,
«CtpoeHue monekynbl ATO», «CTpoeHUe 3yKapnoTUYECKOM KNeTKn», « CTpPOeHUE KUBOTHOW KNETKUY,
«CTpoeHue pacTuTenbHOM KneTkn», «CTpoeHne NPoKapnoTUYecKomn KneTkm», «CTpoeHme agpa KAeTKu»,
«Yrnesoab!», «lunuabi».

O6opynoBaHuWe: CBETOBOM MUKPOCKOM, 060pyaoBaHmMe a5 npoBeaeHua HabntoaeHnn, usmepeHuni,
3KCNEPUMEHTOB, MUKPOMpenapaTbl PaCTUTE/IbHbIX, }KUBOTHbIX U BaKTepUaNbHbIX KNETOK.




NabopaTtopHble U NpaKkTU4ecKue paboTbl:

NabopaTopHan pabota Ne 1. «M3yueHne KaTaIMTUYECKON aKTUBHOCTU GepMEHTOB (Ha NpMmepe aMmuiasbl UK
KaTanasbl)».

NabopaTtopHas paboTta N2 2. «M3yyeHne CTPOEHUA KNETOK PacTEHUM, }KUBOTHbIX M BaKkTepuii Nos,
MWKPOCKOMOM Ha FrOTOBbIX MUKpPOMpenapaTax U ux onucaHme».

Tema 4. XnsHepeATeNbHOCTb K/ETKU.

O6meH BelecTs, UAK metabonusm. Accummnnauma (NNacTUYecknii obmeH) n auccummnnauma (sHepreTUYeckni
obmeH) — aBe CTOPOHbI eaAMHOro npouecca metabosnsma. Ponb 3aKOHOB COXPaHEHMA BELLECTB U SHEPTUM B
NOHMMAHUKN MeTabonnsma.

Tunbl obMeHa BelecTB: aBTOTPOPHbIN U reTepoTpodHbIN. Ponb depmeHToB B 0OMeHe BeLLECTB U
npeBpaLLeHUn SHePrum B KNeTKe.

doTocnHTes. CBeTOBaA M TeMHOBas ¢a3bl poTocmHTE3a. Peakunm ¢oTocnHTe3a. IGPEeKTUBHOCTb GOTOCUHTESA.
3HauyeHue GOTOCMHTE3a AN KU3HU Ha 3emne. Bananue ycnosuii cpeapbl Ha $OToCUHTES M CNOCobbI
NOBbILIEHMA €ro NPOAYKTUBHOCTMU Y KY/IbTYPHbIX PAacTEHUNA.

XemocuHTe3. XeMoCuHTe3MpytoLwme HakTepumn. 3Ha4YeHNe XeMOCUHTE3a 414 KMU3HM Ha 3eme.
dHepreTnyeckunii obmeH B KneTke. PacliensieHme BeLLECTB, BblAENIEHME N aKKYMY/IMPOBAHWE SHEPTUM B KNETKE.
JTanbl sHepreTuyeckoro obmeHa. MNnMmMkoans. bporkeHue n ero suabl. KucnopogHoe okMCNEeHUE, NN KNIETOYHOE
AbixaHue. OkucautensHoe pocpopuanpoBaHmne. IPPEKTUBHOCTb SHEPTETUYECKOTO 0bMeHa.

Peakumn matpuyHoro cMHTe3a. leHeTnyeckaa nHpopmauma n AHK. Peanmsayma reHeTuyeckon MHbopmaLmm B
KNneTke. FTeHeTUYEeCKMIM KO4 M ero CBOMCTBA. TPAHCKPMNLUMA — MaTPUYHbIA cnHTe3 PHK. TpaHchauma —
b6uocuHTes benka. Itanbl TpaHCAAUMU. KoanpoBaHue aMUHOKUCAOT. Posib pubocom B BUocKHTe3e 6enkKa.
HekneTtouHble opmbl *KMU3HU — BUPYCbI. MicTopua oTKpbITMA BUpycos (4. N. MBaHoBcKuit). OcobeHHoCTH
CTPOEHMA U }KU3HEHHOTO UMKNa BUPYCOB. bakTepmnodarn. bonesHn pacteHui, }XUBOTHbIX U YE/IOBEKA,
BbI3blBaeMble BUpycamu. Bupyc ummyHogedbmumta yenoseka (BUY) — Bosbyantens CMiAa. ObpatHas
TpaHCKpUNumMA, peBepTasa M MHTerpasa. lNpodunakTnka pacnpocTpaHeHUsa BUPYCHbIX 3aboneBaHUi.
JemoHcTpaumun:

MopTpeTbl: H. K. Konbyos, 4. N. UBaHoBCKUIA, K. A. Tummnpsnses.

Tabanybl 1 cxembl: «TUnbl NUTaHUAY, « MeTabomam», « MUTOXOHAPUAY, K IHEPreTUYECKNt 0BMEH Y,
«Xnoponnact», «dotocuHTes», «CtpoeHne AHK», «CTpoeHune 1 pyHKUMOHMpPOBaHME reHa», «CUHTe3 benKkay,
«leHeTnyecknin kog», «Bupycbi», «baktepnodarm», «CTpoeHue 1 XKU3HeHHbIN uuka supyca ClMiAa,
6aktepuodara», «Penankauma JHK».

Ob6opynoBaHue: mogenu-annamkaumm «Yasoenue OHK n TpaHckpunuma», «brnocmHTtes 6enka», «CtpoeHune
KNEeTKN», mogenb cTpyKTypbl AHK.

Tema 5. PaamHo}KXeHue n uHaMBMAyaabHoe pa3BuTMe OpraHU3MoB.

KNneTouHbI UMKA, UAKN }KU3HEHHbIV LKA KneTku. MHTepdasa n muTos. Mpouecchl, npoTekatowme B MHTepdase.
Pennnkauma — peakuna matpuyHoro cuHtesa JHK. CtpoeHne xpomocom. XpOMOCOMHbIM Habop — KaproTumn.
OnnnonaHbIn U ranfiongHbIn XPOMOCOMHble Habopbl. XpomaTugbl. LITonormyeckne ocHOBbI Pa3MHOMKEHUS U
WHAMBUAYANbHOTO Pa3BUTUA OPraHU3MOB.

Jdenenuve knetkn — muto3s. Ctagmm mutosa. lNpoueccol, nponcxoaalime Ha pasHbIX CTaANAX MUTO3A.
Buonornyeckuii cmbicn muTosa.

Mporpammupyemas rubenb KNeTkn — anonTos.

dopmbl pasMHOKeHMA opraHM3moB: becnosoe u nonosoe. Buabl 6ecnonoro pasmHoXKeHUs: geneHne HaaBoe,
NOYKOBaHWE OAHO- U MHOTOKNETOYHbIX, COopoobpa3oBaHuMe, BereTaTUBHOE PasMHOXKeHKe. MIcKyccTBeHHoe
KNOHMPOBAHME OPraHM3MOB, €ro 3HAYEHUE AN1A CENEKLUN.

MonoBoe pasMmHOXKeEHWNE, ero OTANYMA oT becnonoro.

Mewos. Ctagnun menosa. lMpoueccol, Npoucxoanalume Ha cTaauax merosa. [NosegeHmne XpoMocom B Melo3e.
KpoccnHrosep. BUONOrMYeCKMin CMbICA U 3HAYEHME Meio3a.

FameToreHes — npouecc ob6pa3oBaHMA NOOBbIX KNETOK Y }KMBOTHbIX. [10/10BbIe }Kenesbl: CEMEHHUKN U
ANYHMKKU. OBbpa3oBaHUE M pPa3BUTME MOOBbIX KNETOK — rameT (cnepmartoson, ANLEKIeTKa) — cnepmaTtoreHes
1 oBoreHes. OcobeHHOCTU CTPOEHUS ANLEKNETOK U cnepmaTo3onaos. OnnogoTeopeHme. MapTeHoreHes.
NuamBuayanbHoe passutue (oHToreHes). IMbpuoHanbHoe passuTme (asmbpuoreHes). ITanbl SM6PUOHANBHOIO
Pa3BUTUA Y MO3BOHOYHbIX *KUBOTHbIX: ApobaeHue, racTpynaumsa, opraHoreHes. NoctambproHanbHoe passuTHe.
Tunbl NOCTSMBPMOHANBHOTO Pa3BUTUA: NPAMOeE, HenpaMoe (AnYnMHoYHoe). BamaHme cpeabl Ha passutue
OpraHu3moB, paKTopbl, CNOCOOHbIE BbI3bIBATb BPOKAEHHbIE YPOACTBA.

PocT u pasBuTHe pacTeHnit. OHTOreHes LBETKOBOrO PAcTEHUSA: CTPOEHME CEMEHM, CTaAUM PA3BUTHKA.



JemoHcTpauuum:

Tabaunupl 1 cxembl: «Popmbl pa3MHOMKEHUA OpraHN3MoBY, «[1BOMHOEe ON1040TBOPEHME Y LBETKOBbIX
pacTeHnn», «BereTaTtMBHOe pa3sMHOXKeHMe pacTeHnin», «leneHne Knetkn baktepuin», «CTpoeHue nonosbIx
KNEeToK», «CTpoeHMe XPOMOCOMbI», «KneTouHbll unkn», «Penankaumsa AHK», «Mutos», «Meios», «Mpamoe u
Henpsamoe pasBuTne», «FameToreHes y MAeKonuTarLWwmx u yenoseka», « OCHOBHbIe CTagMN OHTOreHe3a».
O6opyaoBaHME: MUKPOCKOM, MMUKponpenapaTtbl «CnepmaTo3onabl MEKoNUTaoLWero», « AnuekneTka
maekonutatowero», «KapnokMHes B KNETKAxX KOpPeLLKa NYKa», MarHMTHaaA MoAeb-annankaumna «JeneHune
KneTkm», mogenb AHK, moaenb metadasHoO XpOMOCOMbI.

NabopaTopHblie U NpaKkTUYecKue paboTbl:

NabopaTtopHan paboTta Ne 3. «kHabaroaeHne MnTo3a B K/IETKAX KOHUYMKa KOPELLKa JIyKa Ha roToBbIX
MUKpoOnpenapaTax».

NabopaTtopHas pabota Ne 4. «M3yyeHne cTpoeHUs NONOBbIX KNETOK Ha rOTOBbIX MUKpOMpenapaTax».

Tema 6. HacheacTBEHHOCTb U U3BMEHUYMBOCTb OPraHU3MOB.

MNpegmeT 1 3a4a4n reHeTUKU. Uctopua pa3BUTMA reHeTUKKU. POSib LUTONOTUM U SMBPUONOTMKN B CTAHOBAEHUU
reHeTUKW. BKiag poCCUMCKMX U 3apyberkHbIX Y4EHbIX B Pa3BUTME reHETUKU. MeToabl FeHETUKU
(rmbpunaonorMyecknin, ULMTOreHeTUYECKUIM, MONEKYNAPHO-TeHETUYECKKN ). OCHOBHbIE FreHEeTUYECKUE NOHATUA.
leHeTMYecKas CMMBOJ/IMKA, UCNOb3yeMas B CXEMAX CKPELLMBAHUIA.

3aKOHOMEpPHOCTW HaceA0BaHUA NPU3HAKOB, YCTaHOB/EHHble . MeHaenem. MoHormbpuaHoe ckpelmBaHue.
3aKoH eaMHO06pa3ma rmbpunaos NepBoro NoKoseHua. MpaBnao 4OMUHUPOBAHUA. 3aKOH pacllensieHmn
NpPU3HaKoB. [MNnoTe3a YNCTOTbI rameT. [oNIHoe N HENOJIHOE 4OMUHUPOBAHME.

AnrnbpunaHoe ckpewmBaHue. 3aKOH He3aBUCUMOTO Hac/1e40BaHUA NPU3HAKOB. LiIMToreHeTUYeCcKne oCHoBbI
AUTMBPUAHOTO CKpeLUumMBaHuA. AHaIN3UpYIOLLLEE CKpeLMBaHue. Mcnosib3oBaHME aHAIN3UPYIOLLLETO
CKpeLlMBaHuA AN1A onpeaeneHunsa reHoTmna ocobu.

CuenneHHoe Hac/eaoBaHWe Npu3Hakos. PaboTta T. MopraHa no cuenieHHOMY Hac/ieloBaHMIO FeHOB.
HapylweHue cuenneHuna reHOB B pe3yabTaTe KPOCCUHIOBepa.

XpOMOCOMHasA TeopuAa HacNeaCTBEHHOCTU. [eHeTUYEeCKMe KapTbl.

FeHeTnKa nona. XpoOMOCOMHOe onpeaeneHune noaa. AyToCombl M NOAOBbIE XPOMOCOMbI. f[OMOrameTHble U
reTeporameTHble opraHu3mbl. HacnegoBaHMe NPU3HAKOB, CUEMN/IEHHbIX C MOJIOM.

MN3meHYNBOCTb. BUabl KAMEHUMBOCTU: HEHACNEACTBEHHAA U HacneACcTBEHHAA. Ponb cpeapl B
HeHacneaCTBEHHOM N3MEHUYMBOCTU. XapaKTePUCTUKA MOANDUKALLMOHHOM M3MEHUYMBOCTU. BapraumoHHbIM psag,
M BapuauMoHHaA Kpmeaa. Hopma peakuum npmusHaka. KonnvectBeHHble M KayeCTBEHHbIE NMPU3HAKKU U UX
HOpMa peakummn. CBOMCTBa MOANDUKALNOHHOM U3MEHUYNBOCTU.

HacnepacrseHHas, MAM reHOTUNMYECKas, U3MEHUYMBOCTb. KoMBMHATUBHAA U3MeHYNBOCTb. Melio3 M NoNoBoM
npoLecc — 0CHOBa KOMBUMHATUBHOW M3MEHUYMBOCTM. MyTauMoHHas U3MeHUMBOCTb. Knaccudumkauma mytaumii:
reHHble, XPOMOCOMHbIE, FEHOMHble. YacToTa M NPUYUHBbI MyTaumn. MyTareHHble ¢paKkTopbl. 3aKOH
roMO/IOFMYECKNX PALOB B HacneACTBEHHOM M3meHUYnBocTm H. U. Basunosa.

BHeAaaepHaa HacneaCTBEHHOCTb U U3MEHYMBOCTD.

leHeTMKa YenoseKa. KapnoTtun yenoseka. OCHOBHble METOAbI FEHETUKM YeI0BEKa: FeHeaIorMYeCcKni,
6/11M3HEL0BbIN, LUTOrEHETUYECKUN, BUOXMMUYECKUI, MOSIEKYNAPHO-TeHeTUYecKuiA. CoBpemMeHHoe
onpeaeneHme reHoTuna: NoJIHOreHOMHOE CEKBEHMPOBaHUE, reHOTUNMUPOBAHUE, B TOM Yncae ¢ nomoLubto MLP-
aHanusa. HacneacrBeHHble 3ab601eBaHMA YenoBeKa: reHHble 60s1e3HU, 601e3HN C HacheACTBEHHOM
NpeApacnosioXKeHHOCTbI, XPOMOCOMHble 6one3Hn. ComaTMyYecKMe U reHepaTuBHble myTauumn. CTBO1I0BbIE
KNeTKU. MpuHLUMNbI 340p0BOTo 06pasa KMU3HU, AMATHOCTUKU, NPODUNAKTUKM U NeYEHUS TEHETUYECKNX
6onesHen. MeguMKo-reHeTUYeCcKoe KOHCY/IbTUPOBaHME. 3HauyeHMe MeANLUNHCKOM reHETUKN B NPeaoTBPaLLEHNN
M NeYeHnnN reHeTn4yeckumx 3abonesaHnin Yenoseka.

JemoHcTpauuu:

Noptpetbl: . MeHngenb, T. MopraH, . ge ®pus, C. C. YetepuKos, H. B. Tumodees-Pecosckuin, H. UN. Basunos.
Tabanubl n cxembl: « MOHOTMBPUAHOE CKPELLMBAHUE M €ro LLUTOreHeTMYeCcKas OCHOBa», «3aKOH pacLyensieHuns
W ero LMToreHeTuyecKas oCHoBa», «3aKoH YMCTOTbl FameT», «AnrnbpuaHoe ckpelwmeaHune», «Llutonornueckune
OCHOBbI AUTMBPUAHOTO CKpelunBaHuay, «Melio3», «BsaumopaeiictBmue annenbHbIX reHoBY, «FeHeTuyeckme
KapTbl PacTEHUN, }KMBOTHbIX M YesioBeKa», «FeHeTMKa nosa», «3aKOHOMEPHOCTM Hacne40BaHUA, CLEeNIeHHOro
c nonom», «KapnoTnnbl YHeNOBEKA U KMUBOTHbIX», «BUabl U3meHUMBOCTUY, «MoanduKaumMoHHan
M3MEHUYNBOCTbY», «HacnepoBaHue pesyc-dakTopa», «[eHeTuKa rpynn Kposu», «MyTaumoHHaa N3MEHYMBOCTbY.




Ob6opyaoBaHue: mogenn-annankaumm «MoHornbpmugHoe ckpelmBaHue», «HenonHoe 4OMUHMpPOBAHUEY,
«OnrnbpugHoe ckpelmBaHme, «MepeKkpect XxpoOMOCOM», MMKPOCKOMN U MUKponpenapaT «Apo3odpuna»
(Hopma, myTauumn Gpopmbl KpblIbEB M OKPACKM Tena), repbapuii «Fopox NoceBHOM».

NabopaTtopHble U NpakTUyeckue paborbi:

NabopaTtopHana pabota Ne 5. «M3yyeHne pe3ynbTaTtoB MOHOTMBPUAHOIO U ANTMOPUAHOTO CKPeLLMBaHNUA y
A,p0300WNbl Ha TOTOBbIX MUKpONpenapaTax».

NabopaTtopHas paboTta Ne 6. «M3yyeHne mogndUKaLMOHHOM U3MEHYMBOCTU, MOCTPOEHNE BapMaLMOHHOTO
pAAa U BapUaLMOHHOM KPUBOIY.

NabopatopHas pabota N2 7. «AHann3 myTtaumin y Apo30dusibl Ha rOTOBbIX MUKpONpenapaTax».
MpakTnyeckan pabota Ne 2. «CocTaBieHUEe U aHaAMU3 POAOCIOBHbIX YE/IOBEKAY.

NNAHUPYEMDIE PE3Y/IbTATbl OCBOEHUA NPOrPAMMbI NO BUOJIOTMA HA BA3SOBOM YPOBHE
CPEAHEIO OBLLErO ObPA3OBAHUA

CornacHo ®IOC COO, yctaHaBaMBatoTcs TpeboBaHMA K pe3yabTaTamM OCBOEHWUA 06yYatoWMmMMCa Nporpamm
cpeaHero obuwero o6pasoBaHUA: IMYHOCTHLIM, METANPEAMETHbIM U NPEAMETHbIM.

JIMMHOCTHDIE PE3Y/IbTATbI

B cTpyKType NMUYHOCTHbIX pe3ynbTaToB OCBOEHMA NpeameTa «brnosiorna» BblaeneHbl cieayoume
COCTaB/AOLLME: 0CO3HaHME 0BYYatOLLMMUCA POCCUINCKOM rPaKaaHCKOM NAEHTUYHOCTM — FOTOBHOCTU K
CamMopa3BUTUIO, CAMOCTOATEIbHOCTM 1 CamoonpeaeneHuio, Hanuuyme moTusaLmm K obydeHnio buonorum,
uefnieHanpasaeHHOe Pa3BUTUE BHYTPEHHUX YOEeXKAeHUIA IMYHOCTM Ha OCHOBE K/oYeBbIX LLEeHHOCTe!n U
NUCTOPUYECKUX TPagMLMIA pa3BUTUA BUONOTMYECKOro 3HaHMA, TOTOBHOCTb M CNOCOBHOCTL 0byUatowmxca
PYKOBO/CTBOBATHLCA B CBOEM AEATE/IbHOCTM LI@HHOCTHO-CMbIC/IOBbIMM YCTaHOBKAMM, MPUCYLLIMMK CUCTEME
6uonornyeckoro obpasoBaHuA, HaNnUMe 3KONOMMYECKOro NPaBOCO3HAHMA, CNOCOBHOCTUN CTaBUTb LI U
CTPOUTb XU3HEHHbIE N1aHbl.

JInuHOCTHbIE pe3ynbTaThl OCBOEHMA Npeamerta «bronorna» gocturaotca B eANHCTBE y4ebHOM 1
BOCNUTATE/IbHOM AeATENbHOCTM B COOTBETCTBMM C TPAAULMOHHBIMU POCCUACKUMU COLLMOKYIbTYPHbBIMMU,
NUCTOPUYECKMMU N OYXOBHO-HPABCTBEHHbIMU LEHHOCTAMMU, NPUHATbIMU B 06LLI,€CTB€ npasuiamm 1 HOpMmamu
nosegeHna 1 CNocobCTBYIOT NPOLLECCaM CaMOMO3HaHMA, CAMOBOCNUTAHMUA U CAaMOPa3BUTUA, Pa3BUTUSA
BHYTPEHHEeN No3nUMM IMYHOCTU, MATPUOTU3IMA, YBAKEHMA K 3aKOHY M NPABOMNOPSAKY, YENOBEKY TPYAa U
CTaplemy MOKOJIEHWNIO, B3aMMHOTO YBaXKeHUs, 6eperKHOro OTHOLWEHMUA K KY/IbTYPHOMY Hacieaumio 1
TPaAnUMAM MHOTOHaLMOHabHOIO Hapoda Poccuiickoi Peagepaumm, Npupoae 1 OKpyrKatowen cpeae.
JINYHOCTHbIE pe3ynbTaTbl 0CBOEHMA yYebHOro npegmeTa «bMONOIUA» AOMXMKHbI OTPaXKaTb FOTOBHOCTb U
CNocobHOCTb 06YYaloLLMXCA PYKOBOACTBOBATLCA CHOPMUPOBAHHON BHYTPEHHEN NO3ULMein IMYHOCTH,
CUCTEMOM LLEEHHOCTHbIX OPUEHTALMIA, NO3UTUBHbIX BHYTPEHHUX YOEXKAeHMIA, COOTBETCTBYOLLMX TPAAULMOHHbIM
LEeHHOCTAM POCCUINCKOro obLLecTBa, pacliMpeHme 3KU3HEHHOTO ONbITa 1 ONbITa AeATENbHOCTU B NpoLecce
peannsaummn OCHOBHbIX HanpasAeHUA BOCNUTaTeIbHOW AeATEeNbHOCTU, B TOM YMUC/E B YacTu:

1) rpaKpaHCKOro BOCNUTaHUA:

cPOPMUPOBAHHOCTb rPaKAaHCKOM No3nLMKN 0byyatoLLLeroca Kak akTMBHOIO M OTBETCTBEHHOIO YieHa
poccuiickoro obuiecTsa;

0OCO3HaHMWe CBOMX KOHCTUTYLIMOHHbIX NpaB 1 0683aHHOCTEN, YBaXKeHWe 3aKoHa W NPaBonopAAKa;
rOTOBHOCTb K COBMECTHOM TBOPYECKOMN AeATEIbHOCTU NPU CO3A4aHNN yYebHbIX MPOEKTOB, pelleHnn yYebHbIX 1
Nno3HaBaTe/bHbIX 33434, BbIMOJHEHUN BMONOTUYECKUX SKCNEPUMEHTOB;

CNocobHOCTb onNpeaensiTb CO6CTBEHHYIO NO3ULMIO MO OTHOLLEHWUIO K IBIEHUAM COBPEMEHHOM KU3HU U
06bACHATDL €eé;

YMEHME y4nTbIBaTb B CBOUX AEUCTBUAX HEOBXOAMMOCTb KOHCTPYKTMBHOMO B3aMMOAENCTBUA NtoAel ¢ pasHbiMM
yb6exaeHnAMM, KyNbTYPHbIMWU LLEHHOCTAMM U COLMANbHBIM NOJOXKEHNEM;

rOTOBHOCTb K COTPYAHMYECTBY B NPOLLECCE COBMECTHOTO BbIMONHEHUA YYebHbIX, NO3HaBaTe/IbHbIX U
nccnenoBaTeIbCKMX 3aadY, YBaXKUTEIbHOTO OTHOLWEHUSA K MHEHUIO OMMOHEHTOB NPU 06CyXKAEHUN CNOPHbIX
BOMPOCOB BMOIOTMYECKOro CoAepsKaHNs;



FOTOBHOCTb K FYMaHMTapHOﬁ n BOJ'IOHTépCKOﬁ AeATENbHOCTH;

2) NaTPUOTUYECKOro BOCNUTAHUA:

chOPMUPOBAHHOCTb POCCUMCKOM rpaXKaAaHCKOM MAEHTUYHOCTM, NAaTPUOTU3MA, YBAXKEHUS K CBOEMY Hapoay,
4YyBCTBA OTBETCTBEHHOCTM nNepes, PoanHoM, ropaocTu 3a CBOM Kpaw, cBOtO POANHY, CBOM A3bIK U KYAbTYpPY,
NPOLU/IOE N HacToALLee MHOrOHaUMOHaAbHOrO Hapoaa Poccuu;

LLeHHOCTHOE OTHOLLEHWE K NPUPOAHOMY Hacieamto U NaMATHUKaAM NpUMpoabl, AOCTUNKEHUAM Poccrun B HayKe,
WCKYyCCTBE, CNOPTE, TEXHONOTUAX, TPYAE;

CNOCOBGHOCTb OLLEHMBATbL BKAAL POCCUMCKUX YYEHDBIX B CTAHOBJIEHME U pa3BuTUE BMOAOTNKN, MOHUMAHKA
3Ha4YeHuA 6Mo0N0rMM B NO3HAHUM 3aKOHOB NPUPOAbI, B *KU3HW YeN0BEKA M COBPEMEHHOTO 06LecTBa;
naenHan ybexaeHHOCTb, FOTOBHOCTb K C/TY»KeHMUIO M 3awmTe OTeyecTBa, OTBETCTBEHHOCTb 3a ero cyabby;

3) AYXOBHO-HPABCTBEHHOr0 BOCNUTAHUA:

OCO3HaHWe AYXOBHbIX LLeHHOCTeN POCCMMCKOro Hapoaa;

c$hOpPMMPOBAHHOCTb HPABCTBEHHOMO CO3HAHWUSA, STUYECKOro NOBeAeHUS;

CNOCOBHOCTb OLLEHMBATL CUTYaLIMIO U MPUHUMATb OCO3HAHHbIE PeLleHUsi, OPUEHTUPYACh Ha MOPaJIbHO-
HPaBCTBEHHbIE HOPMbI U LLEEHHOCTU;

0OCO3HaHWe IMYHOro BKNaZa B NOCTPOEHME yCToMYMBOro byayluero;

OTBETCTBEHHOE OTHOLLEHWE K CBOMM POAUTENAM, CO34aHNI0 CEMbW Ha OCHOBE OCO3HAHHOMO NPUHATUA
LEeHHOCTel ceMelHOM N3HU B COOTBETCTBUM C TPaAULMAMKN Hapoaos Poccuu;

4) acTeTUUYECKOro BOCNUTaHUA:

3CTeTMYECKOE OTHOLIEHUE K MUPY, BKIOYAsA 3CTETUKY BbiTa, Hay4HOro M TEXHNYECKOro TBOPYECTBa, CnopTa,
TpyAa, 06LLEeCTBEHHbIX OTHOLLEHN;

NOHUMaHWe 3SMOLIMOHANbHOTO BO34EeMCTBUA KMBOW NPUPOObl U e€ LLeHHOCTY;

rOTOBHOCTb K CAMOBbIPa)KEHUI0 B Pa3HbIX BUAAX UCKYCCTBA, CTPpEMIEeHNE NPOoABAATL KauecTsa TBOPUYECKOW
NINYHOCTY;

5) ¢pusmnyeckoro BocnutaHusA, GOPMMPOBAHUA KY/IbTYPbI 340POBbA U 3MOLMOHAJIbHOrO 61arononyuus:
NOHMMaHWe 1 peanmsaums 340poBoro M 6esonacHoro 0bpasa KM3HK (340POBOE NUTaHWUE, cobAOAEHNE
TMIMEHNYECKMX NPABUA U HOPM, CHaNaHCUPOBAHHbIV PEXMM 3aHATUIN M OTAbIXa, perynsapHas pusmyeckan
aKTUBHOCTb), 6epeKHOro, OTBETCTBEHHOIO M KOMMETEHTHOIO OTHOLWEHUA K COBCTBEHHOMY GU3NYECKOMY U
NCUXMYECKOMY 340PO0BbIO;

NOHUMaHWe LEeHHOCTU NPaBWUA UHAMBUAYAIbHOTO M KONNEKTUBHOIO 6e30nacHOro noBeaeHus B CUTyaLmsaXx,
YFPOXKaloWmX 340P0BbI0 U XKU3HU NH0AEN;

OCO3HaHUWe NoCNeaCTBUN U HEMPUATUA BPedHbIX NPUBbIYEK (YNOTpebaeHUA aNKorons, HapKOTUKOB, KYPeHMS);

6) TPyA0BOro BOCNUTAHUA:

rOTOBHOCTb K TPYAY, OCO3HaHWe LEHHOCTU MacTepPCTBa, TPYA0N0bue;

FOTOBHOCTb K aKTUBHOM AeATENbHOCTU TEXHONOMMUYECKOW U CoUuManbHOM HanpaBAeHHOCTH, CNOCobHOCTb
WMHULMMPOBATb, NNAHMPOBATb U CAMOCTOATE/IbHO BbINOHATL TaKYIO AEATENbHOCTb;

WHTEpPEC K pasnyHbiM chepam npodeccMoHaibHOM AeATENBHOCTU, YMEHWE COBEPLLIATb OCO3HAHHbIN BbibOp
byayLlein npodeccmm n peanms3oBbiBaTb COBCTBEHHbIE }KMU3HEHHbIE NJaHbI;

rOTOBHOCTb M CNOCOBHOCTL K 06pa30BaHMIO M CAMO06PA30BaHUI0 HA NPOTAXKEHUW BCEW KU3HU;

7) 3KonornyecKkoro BOCNUTaHUA:

3KOJ/IOrMYECcKn LenecoobpasHoe OTHOLIEHUE K MPUPOAE KaK UCTOYHMKY KM3HWN Ha 3emsie, OCHoBe eé
CYLLECTBOBaHMS;

MOBbILLIEHWNE YPOBHA 3KOIOMMUYECKON KYNbTYPbl: NPUOBPETEHNE OMbITa NNAHMPOBAHUA MNOCTYMNKOB U OLLEHKMU MUX
BO3MOKHbIX NMOCNEACTBUN A/19 OKPYXKaIoLWEN cpeapl;

0co3HaHMe rno6anbHOro xapakTepa 3K0A0rMYecknxX Npobaem 1 NyTen nx pelleHus;



CNocobHOCTb UCNONBb30BaTh NPUobpeTaemMble NPU N3y4eHUM BUONOTUU 3HAHNA U YMEHUS NPU PeLleHnK
npobaem, CBA3aHHbIX C PaLMOHa/IbHbIM NPUPOAONO/b30BaHNEM (cobtoaeHWe NpaBua NoBeaeHuaA B npupoae,
HanpaB/ieHHbIX Ha COXPaHeHMe paBHOBECUA B IKOCUCTEMAX, OXPaHy BMAOB, 3Kocuctem, bruocdepbl);

aKTUBHOE HenpuAaTue AeNCTBUIA, MPUHOCALLUX BPed OKpYyrKatoLlen NnpMpoaHoi cpeae, ymeHue
NPOrHO3npoBaTb HeG1AaroNpPUATHbIE 3KOJIOFMYECKNE NOCIeACTBUA NPeanpUHUMAEMbIX AEACTBUMN U
npeAoTBpaLlaTh Ux;

Ha/Zinyme PasBUTOrO 3KOJIOFMYECKOTO MbILLIEHUA, IKONIOTMYECKOM KyIbTYPbl, OMbITa AEATENbHOCTU
3KON10rMYECKOM HanpaBAEHHOCTUN, YMEHUA PYKOBOACTBOBATLCA MMW B NMO3HABATE/IbHOM, KOMMYHUKATUBHOM U
COLMANbHOM NPAKTMKE, FOTOBHOCTU K Y4aCTUIO B MPAKTUYECKOM AeATe/IbHOCTU 3KOJI0TMYECKOM
HanpaB/IEHHOCTK;

8) LLeHHOCTU Hay4YHOro NO3HAHUA:

cbOpPMMPOBAHHOCTb MMPOBO33PEHUA, COOTBETCTBYHOLLETO COBPEMEHHOMY YPOBHIO PA3BUTUA HAYKM U
06LLeCcTBEHHOM NPAKTUKN, OCHOBAHHOIO Ha Ananore KyabTyp, CNOCOHCTBYIOWEr0 OCO3HAHMIO CBOEro MecCTa B
NONMKYNbTYPHOM MUPE;

COBEpPLUEHCTBOBAHME A3bIKOBOWM M YNTATENbCKOM KY/IbTYPbl KaK CpeacTBa B3aMMOLENCTBUA MeEXAY Nt04bMU U
NO3HAHWUA MUPa;

NOHUMaHMe cneumdUKN BMONOTUN KaK HayKM, OCO3HAHMA €€ poan B GOPMUPOBaHUM PaLMOHAIbHOIO
HAY4YHOrO MbILUNEHMA, CO3A4aHMM LENOCTHOrO NPeacTaBieHMsa 06 OKpyKatoWwemM MUPE KaK O egMHCTBE
npupoapl, YeNIOBEKA M 06LWECTBA, B MO3HAHUWU MNPUPOAHbIX 3aKOHOMEPHOCTEN U peLleHnn npobaem
COXPaHEeHMA NPUPOAHOro PaBHOBECUS;

yb6exXAEHHOCTb B 3HAUYMMOCTM BUONOTNN ANA COBPEMEHHOW LIMBUAN3AUMKN: obecneyeHns HOBOrO YPOBHS
pPa3BUTUA MegMLMHbI, CO34aHMe NepPCnekTUBHbIX BUOTEXHOOIMMI, CNOCOBHbIX PeLlaTh PecypcHble Npobaembl
pa3BUTUA YEOBEYECTBA, MOMCKA NyTeN BbIxoAa M3 rN06abHbIX 3KOOrMYEeCKUX Npobaem 1 obecneyeHus
nepexoaa K yCTOM4MBOMY PasBUTHIO, PaLMOHAIbHOMY MCMOAb30BAHMIO MPUPOAHbIX PECYPCOB U
$GOpPMMPOBAHMIO HOBBIX CTAHAAPTOB KU3HW;

3aMHTEPECOBAHHOCTb B NMOJyYEHUM BUONOIMYECKMX 3HAHWUI B LLENSIX NOBbLIWEHMA 06LLEe KyaAbTypbl,
€CTecTBEHHO-Hay4YHOM FPAaMOTHOCTM, KaK COCTaBHOM YacTu GYHKLUMOHAMAbHOM rPamMoTHOCTM 0by4YatoLmxcs,
dbopmupyemolii npu nsyvyeHmm buonorum;

NOHUMaHMe CYLLHOCTU METOL0B NO3HAHMWA, UCNOJIb3yeMbIX B €CTECTBEHHbIX HayKax, CnocobHOCTH
MCMNO/1Ib30BaTb NOJly4aeMble 3HaHUA ANA aHaAM3a U 06 bACHEHUA ABEHUIA OKPYKatOLLLEro mmpa u
NPOUCXOAALLMX B HEM U3MEHEHUI, YMeEHWe AenaTb 060CHOBaHHbIE 3aK/1HYEHNA Ha OCHOBE Hay4HbIX GAKTOB U
UMEIOLLMXCA AaHHbIX C Lie/Ibio NOYyYeHUA AOCTOBEPHbBIX BbIBOAOB;

CNocobHOCTb CAaMOCTOATE/IbHO MCNO/b30BaTb BUONOrMYECKME 3HAHWA ANA pelleHnA Npobaem B peanbHbIX
KU3HEHHbIX CUTYaLUMAX;

OCO3HaHWe LIeHHOCTN Hay4YHOM AeATeNbHOCTUN, TOTOBHOCTb OCYLLLECTBATL MPOEKTHYIO U NCCNEA0BATENbCKYIO
[eATeNbHOCTb UHAMBUAYANLHO U B Fpynne;

rOTOBHOCTb M CMOCOBHOCTb K HENPEPbIBHOMY 06Pa30BaHUIO M CAMO0DOPa30BAHMIO, K aKTUBHOMY NOYYEHMIO
HOBbIX 3HAaHMI NO BMONOTMN B COOTBETCTBUM C X KU3HEHHLIMW NOTPEBHOCTAMM.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS y4eOHOTO mpeaMera «bronorns» BKIIOYAIOT: 3HAYUMBIE IS
(dbopMHpOBaHUsI MHUPOBO33pEHHS OOYyYAIOIIMXCS MEXAUCUUIIMHAPHBIE (MEXIIpeaIMETHbIE) OOlIeHayYHbIE
TIOHSITHSA, OTPAYKAIOIIHE IEIIOCTHOCTh HAYYHOW KapTUHBI MUPA U CTIEM(UKY METOJIOB TO3HAHUS, MCTIOIB3yEMbIX
B €CTECTBEHHBIX HayKaX (BEIIEeCTBO, SHEPTHS, SIBIIEHUE, TPOIIECC, CUCTEMA, HAYUHBIH (DAaKT, MPUHIINII, THIIOTE3A,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEeJOBaHUE, HAOJIIOJEHHE, H3MEPEHHE, OSKCIEPUMEHT M JIpYyrux),
YHUBEpCAIbHbIE YUeOHbIC 1eHCTBUS (IT03HABATEIbHbIE, KOMMYHUKATHBHBIC, PETYIIATUBHBIC), 00ECIeUNBAIOIIUE
(dhopmupoBanue (QPyHKIMOHAIHLHOW TPAMOTHOCTH M COIMAJIHHONW KOMIIETEHIIMH OOYdYaroInXcs, CHOCOOHOCTH
00yYaroIINXCs UCTIOJIb30BaTh OCBOCHHBIE MEKAUCIUILIMHAPHbBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAJIbHbIC
yueOHbIE ICHCTBHS B IO3HABATEILHON U COLIMAIBHON TIPAKTHKE.

MeTanpefmeTHble pe3ynbTaTbl OCBOEHMA NPOrpaMmbl cpegHero obuiero ob6pasoBaHMA AONKHbI OTPAXKaTb:



OBnageHue yHUBepcaabHbIMU Yy4ebHbIMM NO3HABaTEIbHbIMU AEACTBUAMMU:

1) 6a3oBble nornueckue AencTeus:

camocTonTeNIbHO GOPMYIMPOBATL U aKTYaIM3MpPOBaATb NPobiemMy, pacCMaTPUBATL €€ BCECTOPOHHE;
MCMNO/1b30BaTb NPW OCBOEHUU 3HAHWUI MPUEMbBI TIOTMYECKOTO MblLUNEHMA (aHaIM3a, CUHTE3a, CPAaBHEHMS,
KnaccuduKaumm, o6061LeHMA), packpbiBaTb CMbIC/ BMOIOTMUYECKNX MOHATUN (BbIAEGNATL UX XapaKTepHble
NPW3HaKK, YCTaHaBAMBATb CBA3W C APYTMMMU NMOHATUAMM);

onpeAensaTb UENN AeATENbHOCTH, 3343aBaA NapamMeTpPbl U KPUTEPUU UX JOCTUNKEHUA, COOTHOCUTL PE3YNbTaTbl
[EeATeNIbHOCTM C NOCTaBAEHHBIMU LeNAMK;

ncnonb3oBaTb Bronornyeckme NOHATUA oA 06BACHEHNA GAKTOB M ABAEHWNI }KMBOM NPUPOLbI;

CTPOUTb NNOTUYECKMNE PACCYKAEHUA (MHOYKTUBHbIE, AeAYKTUBHbIE, MO aHAN0rMK), BbIBAATb 3aKOHOMEPHOCTU U
NPOTUBOPEYMA B PaCCMATPUBAEMbIX ABNEHUAX, GOPMYANPOBATL BbIBOAbLI U 3aKNHOUEHNUS;

NPUMEHATb CXEMHO-MOZE/IbHbIE CPeaCTBa A1A NPeAcTaBleHUA CYLWEeCTBEHHbIX CBA3EM U OTHOLEHWIA B
n3y4yaembix BMoNorMyecknx 06bEKTaX, a TaKKe NPOTUBOPEUNI PA3HOIO POAA, BbIABAEHHbIX B PA3/IMYHbIX
NHPOPMALMOHHDBIX UCTOYHUKAX;

pa3pabatbiBaTb NNAH peleHna NPobaemMbl C yHETOM aHaIN3a MMEIOLLMXCA MaTepUasibHbIX U HeMaTepPUaNbHbIX
pecypcos;

BHOCUTb KOPPEKTMBbI B AEATENIbHOCTb, OLLEHNBATb COOTBETCTBME PE3Y/IbTAaTOB LEeNAM, OLLEHMBATb PUCKM
nocnencTBun AeaTeNbHOCTH;

KOOPAMHUPOBATb U BbINONAHATL PaboTy B YCNOBUAX peasibHOro, BUPTYanbHOro M KOMOBUHNMPOBAHHOIO
B3aMMOAENCTBUSA;

pa3BMBaTb KPEATUBHOE MblLUIEHUE NPU peLleHUN KU3HEHHbIX Npobaem.

2) 6a30Bble UccnegoBaTesibCKUe AencTBusa:
BNaAEeTb HaBblKaMM y4EBHO-MUCCNEA0BATENbCKOM U NPOEKTHON AeATeNIbHOCTHU, HaBblKamMM paspeLleHnn
npo6aem, cnocobHOCTbIO M FTOTOBHOCTbIO K CAMOCTOATENIbHOMY MOMCKY METOAO0B PELLUEHNA NPAKTUYECKNX
33434, NPUMEHEHWIO PA3/IMYHbIX METOA0B MNO3HAHUS;
MCMNOb30BaTb Pas/MYHble BUAbI AEATENbHOCTM NO NOAYYEHMIO HOBOFO 3HAHMWSA, €r0 MHTEePNpPeTaLuu,
npeobpasoBaHUIO U MPUMEHEHMIO B YYEBHBIX CUTYaLMAX, B TOM YUCIE NPU CO34aHUM YHEBHbIX M COUMANbHBIX
NPOEKTOB;
bopMMpPOBaTL HayYHbIN TUM MbILLNEHNA, BNALETb HAYYHOW TEPMUHOOTUEN, KNHOUEBLIMM NOHATUAMMU U
MeToaamu;
CTaBUTb U GopMynnMpoBaTb COBCTBEHHbIE 3a4a4n B 06pa3oBaTeNbHON AEATENbHOCTU U }KU3HEHHbIX CUTYALMSAX;
BbIAB/IATb NPUYNHHO-CNEACTBEHHbIE CBA3M U aKTya/IM3MPOBaTh 33434y, BblABUIaTb rMNoTe3y eé pelleHus,
HaxXo4WTb apryMeHTbl 411 Al0Ka3aTe/IbCTBa CBOMX YTBEPKAEHWN, 3a4aBaTb NapPaMeTPbl U KPUTEPUM PELLIEHUS;
aHa/M3MPOBaTb NOJIyYEHHbIE B XO4Ee PeLleHNs 3a4a4M pesyibTaTbl, KOUTUYECKU OLLEHUBATb UX AOCTOBEPHOCTb,
NPOrHO3MpPOBaTb U3MEHEHME B HOBbIX YC/IOBUAX;
[aBaTb OLLEHKY HOBbIM CUTyaLMAM, OLLEHMBATb NPUOBPETEHHDIN ONbIT;
OCYLLECTBAATH Lie/IeHanpaB/eHHbI MOUCK NepeHoca cpeacTs U cnocoboB AeicTBrA B NPpodeccMoHanbHY
cpeay;
YMeTb NepeHOCUTb 3HaHWA B NO3HABATE/IbHYIO M NPAKTUYECKYI0 061aCTH }KU3HEAEeATENbHOCTY;
YMETb MHTErpMpoBaTh 3HAHUA U3 PasHbIX NPeaMeTHbIX obnacTeit;
BblABUraTb HOBblE MAEW, NpeasaraTb OPUrMHaAbHblE NOAXOAbI M PelleHus, CTaBUTb Npobaembl U 3a4a4u,
[OOMNyCKaloLWMe aNbTePHATUBHbIE PELLEHNA.

3) pa6ota c uHpopmaumeii:

OPMEHTMPOBATHLCA B PA3/IMUYHbIX UCTOYHUKAX MHbOPMaLUUK (TekcTe ydebHOro nocobus, Hay4yHO-NonyAapHoM
nuTepatype, BUONOrMUYECKMX CI0BaPAX U CNPaBOYHMKAX, KOMMbIOTEPHbIX Ba3ax AaHHbIX, B UHTepHeTe),
aHanAn3npoBaTb MHGOPMaALMIO Pa3INYHbIX BUAOB U GOPM NPeacTaBNeHUN, KPUTUYECKUN OLLeHUBaTb eé
[0CTOBEPHOCTb M HEMPOTUBOPEUNBOCTD;

bopMynnpoBaTh 3aNpPOChl U MPUMEHATbL Pa3/INUYHbIE MeToAbl NPU Noucke 1 oTbope Bruonornyeckom
nHdopmauum, HeobxoaMmol AN BbINOJIHEHMA Y4ebHbIX 3a4ay;

npuobpeTaTb ONbIT UCNOAb30BaHMA MHHOPMALMOHHO-KOMMYHUKATUBHbIX TEXHOIOTMIA, COBEPLUEHCTBOBATb
KYNbTYPY aKTUBHOIO MUCMO/1Ib30BaHUA Pa3/INUYHbIX MOUCKOBbLIX CUCTEM;

camocTonTeNbHO BbIbMpaTb ONTUMasIbHYIO popmy nNpeacTaBaeHua bruonorndeckon MHGopmaLmm (cxembl,
rpaduKu, guarpammeol, TabaunLbl, PUCYHKU U Apyroe);



MCMNO/Ib30BaTb Hay4YHbIN A3bIK B KAYeCcTBe cpeacTBa Npu paboTte ¢ Guonornyeckom nHGopmaLmein: NPUMEHATb
XMMUYecKue, pusnyeckne n matemaTMyeckme 3Haku U CMMBOJIbI, Gopmysibl, abbpeBMaTypy, HOMEHKAATYPY,
MCMNo/1b30BaTb U Npeobpa3oBbiBaTb 3HAKOBO-CUMBOIMYECKME CPEACTBA HArNALHOCTY;

B/1afEeTb HaBblKaMM Pacrno3HaBaHMA M 3aWwmTbl MHGOPMAUUM, MHGOPMALMOHHOM 6€30MNaCcHOCTU IMYHOCTM.

OBnageHue yHUBepCcabHbIMU KOMMYHUKATUBHbIMU ,EeACTBUAMMU:

1) o6bweHume:

OCYLLECTB/IATb KOMMYHMKaLMM BO BCeX Chepax *KU3HKU, aKTMBHO y4aCTBOBATb B AMAN0OTEe UAN AUCKYCCUU MO
CyLLLeCTBY 06Cy»KAaemol Tembl (yMeHUWe 3a4aBaTb BONPOCHI, BbICKA3bIBATb CYXKAEHUSA OTHOCUTENIbHO
BbINONHEHWA NpegaraeMoi 3a434m, y4nTbIBaTb MHTEPECHI U COMTAaCOBAHHOCTb MNO3ULLUIA APYTMX Y4aCTHUKOB
Amnanora uam ANCKyccum);

pacno3HaBaTb HeBepbasibHble cpeacTBa O6LWEHNUA, MOHMMATb 3HAaYEHME COLMAbHbIX 3HAKOB, NPEANOCHIIOK
BO3HUKHOBEHMA KOHMIMKTHBIX CUTYALMUI, YMETb CMArYaTb KOH(IMKTbI M BECTU NEPErOBOPbI;

B/IaZlETb PA3/IMYHbIMKM CNOCOBaMM OBLLEHUA N B3aUMOAENCTBUA, MOHUMATb HAMEPEHUA APYrUX Nt04eN,
NPOABAATL YBAXKUTE/IbHOE OTHOLLEHWE K COBECEAHUKY U B KOPPEKTHON popme popmMmynnpoBaTb CBOU
BO3paXKeHus;

Pa3BEPHYTO U SIOTMYHO M31araTb CBOK TOYKY 3PEHUSA C MCMOJIb30BAHNEM A3bIKOBbIX CPEACTB.

2) coBMecTHanA AeATesIbHOCTb:

NOHMMaTb M UCMNO/b30BaTb NPEUMYLLECTBA KOMAHAHOW U MHAMBUAYANbHOW paboTbl NPU peLleHmm
6u1onoruyeckolt npobsembl, 060CHOBLIBAaTbL HEOHXOAMMOCTb NPUMEHEHNA FPYNMNOBbIX GOPM B3aUMOLENCTBUA
npuv peleHnn yuebHol 3a8auu;

BblOMpPATb TEMATUKY U METOAbl COBMECTHbIX AEWCTBUIA C YYETOM OBLLMX MHTEPECOB M BOSMOXKHOCTEN KaXKaoro
yNeHa KoNIeKTUBa;

NPUHMMaTb LEAN COBMECTHOW AeATeNbHOCTU, OPraHM30BbIBaTb M KOOPAUHUPOBATL AEWCTBUA NO eé
OOCTUKEHUIO: COCTABAATL NaH AeNCTBUI, pacnpesensaTb POM C Y4ETOM MHEHUI YYaCTHUKOB, 06CyKaaTb
pe3ynbTaTbl COBMECTHOM paboTbl;

OLLEHMBATb Ka4YeCcTBO CBOETO BK/IaAa M KaXKA0ro y4aCTHMKA KOMaHAb! B 06LLMI pe3yibTaT o pa3paboTaHHbIM
KpuUtepuam;

npeanaraTb HOBble NPOEKTbI, OLLEHMBATb UAEMN C MO3ULLUN HOBU3HbI, OPUTUHANLHOCTM, MPAKTUYECKOM
3HAYNUMOCTH;

OCYLLEeCTB/IATL NO3UTUBHOE CTPATErMUYecKoe NoBesieHne B Pas/IMYHbIX CUTYaLMAX, MPOAB/ATbL TBOPYECTBO U
BoobOpaxkeHue, bbITb MHNLMATUBHbBIM.

OBnageHue yHUBEpPCaNbHbIMU PEryNATUBHbIMU A,EeNCTBUAMM:

1) camoopraHusauma:

MCMNo/1Ib30BaTb 6MONOrMYECKUE 3HAHUA 4A BbIABAEHUA NPOBIEM U UX PELLEHUNSA B }KU3HEHHbIX U YYEBHbIX
CUTYaumsx;

BblIBUpPaTb Ha OCHOBE BMONOTNYECKUX 3HAHUIA Lie/IeBble U CMbIC/IOBbIE YCTAHOBKU B CBOUX AENCTBUAX U
MOCTYMKaX Mo OTHOLLEHUIO K KMBOW NpUpoae, CBOEMY 340POBbI0 1 340POBbI0 OKPYKAIOLWMX;
CaMOCTOATE/IbHO OCYLLLECTB/IATL NO3HABATE/IbHYIO AeATENbHOCTb, BbIABAATL NPO6AEMbl, CTaBUTb U
dopmynMpoBaTb COH6CTBEHHbIE 334341 B 06pa30BaTE/IbHOM AEATENBHOCTU U MU3HEHHbIX CUTYaLMAX;
CaMOCTOATENIbHO COCTaBAATL NJaH peleHns Npobaembl C YY4ETOM MMEROLLMXCA PeCcypCcoB, COBCTBEHHbIX
BO3MOXHOCTEN U NpeanoyTeEHNN;

[aBaTb OLEHKY HOBbIM CUTYaLMAM;

pacWmnpAaTb PamKu yuebHOro npeameTta Ha OCHOBE JIMUHbIX NPeAnoYTeHW;

AenaTb OCO3HaHHbIN BbIBOP, apryMeHTMpPOBaTb ero, 6paTb OTBETCTBEHHOCTb 33 PELUEHUE;

OLLEHMBATb NPUOBPETEHHbIN ONbIT;

cnocobcTeoBaTh GOPMUPOBAHMIO U MPOABIEHUIO LIMPOKOM 3pYyANLMUM B PasHbiX 061aCTAX 3HAHUIA, NOCTOAHHO
NnoBbILIaTb CBON 06pa30BaTeNbHbIN U KyNbTYPHbI YPOBEHbD.

2) CaMOKOHTPONb:
[aBaTb OLEeHKY HOBbIM CUTYaLMAM, BHOCUTb KOPPEKTUBLI B AEATENbHOCTb, OLLEHMBATh COOTBETCTBME
pe3ynbTaToB LEeNam;



B/1aJeTb HaBblkaMM NO3HABaTE/IbHOM pedIEKCUMN KaK 0CO3HAHMA COBEPLIAEMbIX AENCTBUIA U MbICIUTENbHbIX
NPOLLECCOB, MX PEe3YNbTaTOB M OCHOBAHWIA, NICNO/b30BaTb NPUEMBI pedeKCnn Ana OLEeHKN CUTyaL K, Bbibopa
BEPHOTO peLleHus;

YMETb OLEHMBATb PUCKM U CBOEBPEMEHHO MPUHMMATb PELLUEHMSA MO UX CHUMKEHUIO;

NPUHUMATb MOTUBbI M apryMeEHTbI APYTUX NPU aHaNu3e pesynbTaToB AeATe/IbHOCTY;

3) npuHATHe ceba u gpyrux:

NPUHMMaTbL cebs, NOHNMMAsA CBOWM HEAOCTATKN U JOCTOMHCTBA;

NPUHMMaTb MOTMBbI M apPryMeHTbI APYrMX NPU aHaIM3e Pe3y/bTaToB AeATENbHOCTH;
NnpwW3HaBaTb CBOE NpPaBO W NPABO APYrMX HA OWMBKY;

pa3BuBaTb CMOCOHBHOCTb MOHMMATb MUP C MO3ULUK APYTroro YenoBeKa.

NPEAMETHDbIE PE3Y/IbTATbI

MpeameTHble pe3yabTaTbl ocBoeHUsA nporpammbl COO no 6nonornm Ha 6a30BOM ypPOBHE BK/ItOYAOT
cneunduryeckue ana yyebHoro npeameTa «brMosorna» HayyHble 3HaHWUA, YMEHUA 1 cnocobbl AeNCTBUI No
OCBOEHMUI0, MHTEpMpeTauun

1 NpeobpasoBaHUIO 3HAHUI, BUAbI AeATeIbHOCTM MO MOJYYEHUIO HOBOFO 3HAHMA U NPUMEHEHWNIO 3HAHWI B
Pa3IMYHbIX y4eBHbIX CUTYaLMAX, @ TAKXKE B PeasibHbIX U3HEHHbIX CUTYaLMAX, CBA3aHHbIX C Buonornei. B
nporpamme npeameTHble pe3yabTaTbl NPeacTaB/ieHbl No rogam obydyeHus.

MNpeaMmeTHble pe3ybTaTbl 0OCBOEHUS yyebHoro npegmeta «bronorva» e 10 Kaacce AONKHbI OTpaKaTb:
chOpPMMPOBAHHOCTb 3HAHMUI O MeCTe U PoaN BUONOTMIN B CUCTEME HAaYYHOTO 3HAHMA eCTECTBEHHbIX HayK, B
GOpPMUPOBAHNM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KaPTUHbI MMPA M HAYYHOrO MMPOBO33PEHUSA, O BKAaAe
POCCUMNCKUX U 3apyberKHbIX YY4EHbIX-61M00roB B pa3BuTMe 6MoN0MMK, GYHKLUNOHABHOM rPaMOTHOCTHU
YesioBeKa A4N1A PeLleHmMA KMU3HEHHbIX 3a4aY;

- YMEHME PacKpbiBaTb cogepkaHue BMOOrMYECKNUX TEPMUHOB M MOHATUM: KU3Hb, KNETKa, OPraHm3m,
meTabonnsm (0bmeH BelLLecTs 1 NpeBpallleHNe SHepPruun), romeocTtas (camoperynsauus), yposHesas
OpraHM3aLma }KMBbIX CUCTEM, CAMOBOCMPOM3BeAeHUNe (penpoayKLumsa), HacneaCTBEHHOCTb, U3MEHUYMBOCTb,
POCT U pa3BUTHE;

- YMeHue nsnaratb buonormyeckme Teopum (KnetouyHasn, XpoMOCOMHas, MyTalMOHHas, LeHTpaibHan A0orma
MonerynspHon buonorun), 3akoHsbl (F. MeHaena, T. Moprana, H. W. BaBnioBa) 1 ydeHus (o LeHTpax
MHOroobpasns U NPOUCXOXKAEHUA KY/bTYPHbIX pacTeHuin H. U. BaBunosa), onpeaenaTb rpaHuLbl UX
NPUMEHUMOCTU K }KUBbIM CUCTEMAM;

- YMeHMe BnageTb MeTo4amMmM Hay4yHOro No3HaHWs B 6M0N0rMK: Hab A AEHME N OMUCAHME KUBbIX CUCTEM,
NPOLECCOoB U ABIEHMIA, OpraHM3aLma 1 NposeaeHne BMo0rMYECcKOro SKCNEPUMEHTA, BblABUMKEHWUE TMNOTESbI,
BbISIBJIEHWE 3aBUCMMOCTU MEKAY UCCeLyEMbIMU BEIMYMHAMMU, 0O BACHEHME NONYYEHHbIX PE3Y1bTATOB,
MCMNOJIb30BaHHbIX HAaY4YHbIX MOHATUIN, TEOPUI N 3aKOHOB, YMEHWE AeNaTb BbIBOAbI HA OCHOBAHUM NOYYEHHbIX
pe3ynbTaTos;

- YMeHWe BblAeNATb CYLLECTBEHHbIE NMPU3HAKN BUPYCOB, KNETOK MPOKAPUOT 1 3YKApMOT, OAHOKNETOUYHbIX U
MHOTOK/IETOUYHbIX OPraHNM3mMoB, 0COBEHHOCTU NpoLEeccoB: 0bMeHa BELLECTB U NPeBpaLLeHUs SHEPTUM B KNETKE,
$OTOCUHTE3a, NNACTUYECKOro N SHEpPreTUYeckoro obmeHa, XeMOCUHTE3a, MUTO3a, Me03a, ONJI0A0TBOPEHMS,
pPa3MHOKeHUA, MHANUBUAYANbHOTO Pa3BUTMA OpraHM3ma (OHToreHes);

- YMEHME NPUMEHATb NOJIlyYeHHble 3HaHMA AN 06bACHEHMA BUONOTMYECKUX NPOLLECCOB U ABNEHWUI, ANs
NPUHATMA NPAKTUYECKUX PeLleHni B NOBCeAHEBHOM *KMU3HU C Lenibio obecrnevyeHma 6e30nacHOCTU CBOEro
3[10POBbA U 340POBbA OKPYKAOLWMX Nt04EN, COONOAEHMA HOPM MPAMOTHOIO NOBEAEHUA B OKPY*KatoLen
NpPUpPoAHON cpese, NOHMMaHMe HeEOHXO4MMOCTM UCNONb30BaHMA AOCTUKEHUI COBPEMEHHOM BUONOTUM U
6MOTEXHONOMIM AN PALMOHAIbHOTO NPUPOAONOAb30BaHNUS;

- YMEHMe peLlaTb 3/1eMeHTapHble reHeTUYecKMe 3a4a4ym Ha MOHO- U AUrMbpuaHoe CKpeLnBaHue,
cuenaeHHoe Hac/ieLoBaHWe, COCTAaBAATb CXEMbl MOHOTMOPUAHOIO CKpEeLLMBAHNUA A5 NpeaCcKasaHus
Hac/ne[0BaHUA MPU3HAKOB Y OPraHNM3MOB;

- YMEHMe BbINOIHATL 1abopaTopHble U NpaKkTUYeckne paboTbl, cobntoaaTte Nnpasuaa npu paboTe ¢ y4ebHbIM U
nabopatopHbiM 060opyaoBaHMEM;



- YMEHUNE KPUTUYECKN OUEHNBATD U UHTEPNPETUPOBATDb VIHd)OpMaLI,MPO buonornyeckoro coaeprraHua,
BK/IIOYalOLWYHO ncesaoHay4Hble 3HaHUA U3 Pa3/IMYHbIX NCTOYHUKOB (CpeACTBa maccoBom VIHd)OpMaLI,MM,
Hay4yHO-nonynAapHble MaTepVIaJ'IbI), 9TUYEeCKMe acneKTbl COBpeMeHHbIX VICCﬂe,EI,OBaHVII‘;I B 6VIO}10FVIVI, meauuunHe,

bunotexHonornu;

- YMeHMe co3aaBaTb COOCTBEHHbIE MMCbMEHHbIE U YCTHble coobLieHns, 0606Lan buonornyeckyo
MHGOPMALMIO U3 HECKO/IbKMX MCTOYHMKOB, FPAaMOTHO MCMO/1b30BaTb MOHATUMHbLIA annapat buonoruu.

TEMATHYECKOE IINIAHUPOBAHHUE

10 KJIACC
Ne || HaumenoBaHue pa3einoB u ‘ KonnuectBo yacos ‘ OnekTpoHHbIe (U POBHIE) 00pa3or
n/m TCM HIPOrPAMMBI Bcero|| Kontp.pa6 || [TpakTuy.
OTBI paboThI
|1 HBHonorm KaK HayKa H 2 H “ 0.5 “[[BH6J1HOTeKa HOK https://m.edsoo.ru/7f41c292]]
2 |PKuBble CHCTEMEBI H X 1 0,5 Beeaure ||[[budmmoreka LIOK https://m.edsoo.ru/7f41¢292]]
OpraHu3anus 3Ha4YCHUE
3 || Xumudeckuii cocTaB u 8 1 0,5 [[bubmmoteka LIOK https://m.edsoo.ru/7f41¢292]]
CTPOCHUE KICTKU
4 ||PKusHemesaTeabHOCTh KIETKH 6 1 Beeaure ||[[budbmmoreka LJOK https://m.edsoo.ru/7f41¢292]]
3HAYCHUE
5 ||PasMHOXCHHUE U 8 1 1.5 [[bubmmoteka LIOK https://m.edsoo.ru/7f41¢292]]
WHAUBUAYAIBHOE Pa3BUTHE
OpPraHu3MOB
6 ||HacmencTBeHHOCTH M 9 1 1.5 [[bubmuoteka LIOK https://m.edsoo.ru/7f41¢292]]
HU3MCHYHMBOCTb OpPraHu3MOB
7 ||Cenexuus. OcHOBBI 3 0 0,5
OMOTEXHOJIOTUU
8 ||Pe3epBHOE Bpems 1 0 0
OBIIEE KOJIMYECTBO YACOB 34 4.5 5
10 TTIPOTPAMME

NOYPOYHOE NAHUPOBAHME 10 KNACC . OTAE/bHbINA dANN

YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O

MPOLIECCA

Y4yeOHUK:

Astopsl: [laceunnk B.B, Kamenckuit A.A., A.M.Py6uos, I'.I'.IlIseros, 3.I".I"'anoxtox.
HasBanue: buonorus 10 xnacc. Yue6nuk. — M.: IIpocsemenue, 2019.

JIEKTPOHHBIE pecypchl 1JIsl y9alnXxcs:

OO6pa3oBaTenbHBIC CAUTHI:

1)bubnnoteka LLOK https://m.edsoo.ru/7f41c292
2) aBTOpPCKHE MPE3EHTAINH K KaXKI0i TeMe C TeKCTOBEIMU KOMMEHTapusimu, zadavator.spbal.ru

3) https://biomolecula.ru/

4) http://eco-bio.spb.ru/

5) http://www.ebio.ru/

6) http://www.biolimp.spb.ru
7) http://kpdbio.ru/
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JdonmotHUTEIbHBIE HCTOYHUKH UHPOPMALIUHN:

1) CnoBapu u SHIMKIIONE/IUH Ha Axanemuxe http://dic.academic.ru/
2) MEIWIWHCKWU ITOPTAJI MEAYHHUBEP: HTTP://MEDUNIVER.COM/
3) Cospemennas 6uomnorus http://www.sbio.info/

MarepnanbHO-TeXHHYeCKOe U HH(POPMAIIHOHHO-TEXHMYECKOro odecreyeHue:

OobopynoBanue:

— IPOEKTOP, KOMIIBIOTEDP, KOJIOHKH, IJIEKTPOHHAS J1OCKA

— aBTOPCKHUE IIPE3CHTALMH K KaXKIOU TeMe

—  MukpocKoIsl, Ipenaparsl

— JUTeparypa M TeMaTHYEeCKHUE ManKu KO BCEM YPOKaM, MoA00pKa HILTIOCTPALuil Ha OyMasKHBIX
HOCHUTEJISAX, (poTOrpaguu U 3JIEKTPOHHOTPAMMBI, TaOIMILIbI, 00BEMHBIE MOJIEJIN TOPCA U CKEJIeTa
4eJI0BeKa, oA00pKa 3ajjau 1 3alaHHH.
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