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NOACHUTE/IbHAA 3ANMUCKA

Mpu pa3paboTke nporpammbl N0 BUONOTMN TEOPETUYECKYIO OCHOBY ANA OnpeaeneHns NoAxoA0B K GoOpMUPOBAHUIO
coaeprkaHua yuebHoro npeameTta «bruonorma» coctaBUAKU: KOHUENTYaibHble nosioxkeHnsa ProcC CO0 o
B3aMMOODYCNOBAEHHOCTU Leen, CoaepKaHusa, pesybTaToB 0byvyeHns 1 TpeboBaHM K YPOBHIO NOAFOTOBKM
BbIMYCKHUKOB, MOJIOXKEHUA 06 06WMX LeNsx U NPUHLMMNAX, XapaKTePM3YIOLNX COBPEMEHHOE COCTOSIHUE CUCTEMDI
cpeaHero obuiero obpasoBaHua B Poccuiickolt Peagepaumn, a TakKe NOJIOKEHUA O cneumduKke 6Moornm, eé sHayeHnu
B NO3HAHWUW }KMBOW NpMpPoabl M obecneyeHnm CyLLeCcTBOBaHNA YenoBeveckoro obuectsa. CornacHo Ha3BaHHbIM
NONOXEHMAM, onpeaesieHbl OCHOBHbIE GYHKLUMM NMPOrpammbl No 6Mon0rMn n eé cTpykTypa.

Mporpamma no 6uonornm AaéT npeacrasneHme o uenax, ob obuen ctpaternm obydyeHns, BOCMUTAHUA N Pa3BUTUA
oby4aloLmxca cpeacTsamm ydebHoro npegmeta «buonorus», onpeaenset obAsatenbHoe NpeaMeTHOe coaepKaHue,
ero CTPYKTYpy, pacnpegeneHue no pasgeiam u Temam, peKoMeHAyeMyr Nocnef0BaTelbHOCTb U3y4eHUs yyebHoro
maTepmana c y4eTom MexnpesMeTHbIX U BHYTPUNPeaMETHbIX CBA3EM, NOrMKM 0b6pasoBaTenbHOro npouecca,
BO3PACTHbIX 0cObeHHOCTElN 06yYatoLWwmxcs.

B nporpamme no 6Monornu TakxKe yumtbiBatoTcA TpeboBaHUA K NAaHUPYEMbIM IMYHOCTHBIM, MeTanpeaMeTHbIM U1
npeaMeTHbIM pesysibTaTaM 06y4eHuns B GOpMUPOBaHMM OCHOBHbIX BUAOB y4ebHO- NO3HaBaTeNbHOM
LeaTeNbHOCTU/y4ebHbIX 4eACTBUI 06YYatoLLMXCA MO OCBOEHUIO CoAeprKaHna Buonormyeckoro obpasoBaHus.

B nporpamme no 6uonorunm (10—11 knaccol, 6a308BbI YyPOBEHB) peasn30BaH NPUHLMMN NPEEMCTBEHHOCTM B U3yYEHMUM
6uonorun, bnarogapsa yemy B Heil NPOCMATPUBAETCA HANPABNEHHOCTb Ha PAa3BUTME 3HAHWUIM, CBA3AHHbIX C
bopmMMpOBaHMEM €CTECTBEHHO-HAayYHOTO MUPOBO33PEHUSA, LLEHHOCTHbIX OPUEHTALMI IMYHOCTH, SKOJI0TMYECKOro
MbILUJIEHUS, NPEACTaBAEHUIA O 34,0P0BOM 06pase KU3HU U BepeskHbIM OTHOLLIEHWEM K OKPY*KatoLLel MPUPOLHOM
cpeae. MoaTomy HapAaAy C nsyyeHnem obL,ebMoNorMYecknx TEOPUIA, a TaKKe 3HaHUI O CTPOEHMUM KUBbIX CUCTEM
Pa3HOro paHra v CyLWHOCTM OCHOBHbIX MPOTEKaLWMX B HUX NPOLLECCOB B NpPOrpamme no 61Monornv yaeneHo BHUMaHue
MCMO/Ib30BAHMIO NOJIYYEHHbIX 3HAHWIA B MOBCEAHEBHOW KU3HU ANA PELIEHUA NPUKNAAHbIX 3334, B TOM YMCe:
NPOGUNAKTUKM HacNeLCTBEHHbIX 3a60/1eBaHMI YeNoBeEKa, MELUKO-TeHETUYECKOTO KOHCYNbTUPOBaHUA, 060CHOBAHMA
9KOJIOTMYECKM LLe1Ieco0bpa3HOro NoBeaeHNn B OKPYHKAIOLLEM NPUPOLHON cpese, aHa/iM3a BAMAHUA X03AMCTBEHHOM
AeATeIbHOCTU YeI0BEKa Ha COCTOSHME MPUPOAHbIX U UCKYCCTBEHHbIX SKOCUCTEM. YCUIEHME BHUMAHUA K NPUKNALHOM
HanpaBAeHHOCTH yyebHOro NnpegmeTa «buonorua» NPoaNKTOBaHO HEOHXOAMMOCTLIO 0becneyeHnn ycaoBuii gan
pelleHnn 0gHOM U3 aKTyasIbHbIX 334,34 LWKObHOTO 6UonorMyeckoro ob6pasoBaHus, KoTopan npeanonaraeTt
bopmupoBaHMe y 0byYatoLWMXCA CNOCOBHOCTM a4anTUPOBATLCA K USMEHEHUAM UHAMWYHO Pa3BMBatOLLEroCA
COBPEMEHHOro Mupa.

Buonorvsa Ha ypoBHe cpegHero oblero obpasoBaHuMA 3aHMMaeT BaxkHoe mecto. OHa obecneunsaeT dopmmpoBaHme y
obyyvatolmxca NpeacTaBAeHMIA 0 HayYHOM KapTUHE MUPa, paclumnpaeT n 0606LWaeT 3HaHUA O }KUBOW NpUpoae, eé
OT/IMYNTENBHBIX NPU3HAKaX — YPOBHEBOM OpraHM3aL M U 3BONIOLNN, CO3AAET YCA0BUA ANA: NO3HAHWA 3aKOHOB KMBOM
npupoabl, GopMMUPOBaHMA GYHKLMOHANIbHOM rPaMOTHOCTU, HAaBbIKOB 340P0BOr0 U 6e3onacHoro obpasa KunsHu,
9KOJIOMMYECKOTro MbILW/EHWA, LEHHOCTHOrO OTHOLIEHMSA K XMBON NPUPOAE M YENOBEKY.

Bonblioe 3HayeHne BUONOTUA UMEET TaKKe 414 pelleHMA BOCNUTaTeNbHbIX M pa3BMBaloLLMX 3a4a4 cpeaHero obuwero
obpaszoBaHusa, coumanmlaumnm obyyatomxca. MsyyeHne 6uonornn obecneumsaet ycnosus ana GopmmuposaHma
WHTENNEKTYa bHbIX, KOMMYHUKALMOHHbIX U MHPOPMALIMOHHbIX HaBbIKOB, 3CTETUYECKOW KYAbTYpbl, cnocobeTeyeT
UHTerpaumm 6UoNOrMYEecKUX 3HaHWIA C NPeACTaBAEHUAMMN U3 APYTUX YUEBHbIX NPEAMETOB, B YaCTHOCTU, GU3UKM, XUMUM
u reorpadmun. HassaHHble NOAOXKEHMA O NpeagHasHaYeHnn yuebHoro npegmeTa «bMoOrMA» COCTaBMAU OCHOBY ANA
onpeaeneHua NoAxoA0B K 0T6OpY U CTPYKTYPUPOBAHMIO ero coaepKaHua, NpeacTaBieHHOro B nporpamme no
6uonoruu.

OT60p coaeprkaHua yuebHoro npegmeTa «brmonorna» Ha 6asoBOM yPOBHE OCYLLECTBAEH C NO3ULLUIA
Ky/IbTYpOCO0O6pa3HOro NoaxoAa, B COOTBETCTBUM C KOTOPbIM 0byyatoLmecs A0MKHbI OCBOUTb 3HAHMA U YMEHUSA,
3HauMMble gna GopPMMpPOBaHMA 06LLE KyNbTYpbl, onpeaensiowme agekBaTHoe NoBeaeHNe YeI0BEKa B OKPYKatoLwel
npupoaHon cpeae, BocTpeboBaHHbIE B MOBCEAHEBHOM XU3HM U NpPaKTUYecKol aeatenbHocTn. Ocoboe mecTo B 3TOM
cMcTeme 3HaHMI 3aHMMaIOT 3/1IEMEHTbI COAEPKaHMA, KOTopble CyKaT



ocHoBoOW anst GOPMUPOBAHUA NPEACTaB/IEHNI O COBPEMEHHOW eCTECTBEHHO-HAYYHOMN KapTUHE MMUPa U LLEHHOCTHbIX
OpUEHTALMUAX IMYHOCTK, CNOCODBCTBYIOLMX T'yMaHU3aUmMmM Buonormyeckoro obpasoBaHms.

CTpyKTypupoBaHMe cogeprkaHnsa yuebHOro maTepmana B nporpaMme no 6MoN0rMm ocyLLLEeCTBAEHO C YYETOM
NPUOPUTETHOIO 3HAYEHMA 3HAHUI 06 OTIMYUTENBHBIX OCOBEHHOCTAX }KMBOM NPUPOAbI, O €€ YPOBHEBOKN OpraHM3aLmm 1
3BO/IOLMKN. B cOOTBETCTBMM C 3TUM B CTPYKTYpe ydebHoro npeameTa

«bnonorua» sblgeneHbl cnegytowme cogepartesibHble AMHUKN: «BMoNorMa Kak Hayka. Metoabl Hay4YHOro NO3HAHUAY,
«KneTka Kak bruonornyeckas cuctema», « OpraHusm Kak buonormyeckan cuctema», «Cucrema n mHoroobpasue
OPraHNYEeCKOro MMpa», K IBOJIIOLMA }KUBOM NPUPOAbI», K IKOCUCTEMbI U MPUCYLLIME MM 3aKOHOMEPHOCTU Y.

Llenb n3yyeHus yuebHoro npeameta «Bbronorua» Ha 6asoBom ypoBHe — OBIageHMNE 00Yy4aOLWMMUCA 3HAHUAMM O
CTPYKTYPHO-QYHKUMOHAIbHOM OpraHM3aumum XuBbIX CUCTEM PA3HOrO paHra U npuobpeTeHne YMEHUI UCNONb30BaTb 3TH
3HaHWA ANA TPaMOTHbIX AGVICTBMVI B OTHOLLEHUN OHBEKTOB }KMBOW npunpogbl N peweHnAa pasInyHbIX XXU3HEHHbIX
npobnem.

JocTtuxkeHune Lenm nsyyeHus yuebHoro npegmeta «brnonorus» Ha 6a3oBom ypoBHe obecneymBaeTcs pelieHnem
cnefyoWwmx 3agau:

0ocBoeHMue 06y4atoLLMMNCA CUCTEMbI 3HAHWUIA O BMONOTMUYECKMX TEOPUAX, YUEHUSAX, 3aKOHAX, 3aKOHOMEPHOCTSAX,
rmnoTesax, npasBuaax, CaysKalux OCHOBOW AN GOPMUPOBaHUA NPeacTaBAeHNA O eCTeCTBEHHO-Hay4HOM KapTUHe MUpa,
0 MeToAax Hay4HOro No3HaHMA, CTPOEHUN, MHOFO06Pa3nKn U 0COBEHHOCTAX XKUBbIX CUCTEM Pa3HOMo YPOBHS
OopraHM3aumu, BblAatoLWMXCA OTKPLITUAX U COBPEMEHHbIX UCClea0BaHUAX B buonoruu;

bopmupoBaHME y 0bYyYaOLMXCA NO3HABATE/IbHbIX, UHTENNEKTYasIbHbIX M TBOPYECKMX CNOCOBHOCTENM B NpoLiecce
aHa/M3a AaHHbIX O NyTAX Pa3BUTUA B OMONOTMU HayYHbIX B3TNAL0B, UAEW U NOAXOA0B K U3YUYEHMIO KUBbIX CUCTEM
Pa3HOro ypPoBHA OpraH13aumu;

CTaHOB/IEHMeE Yy obyyatowmxcs 06Lwen KyabTypbl, GYHKUMOHANBHOM rPaMOTHOCTU, Pa3BUTUE YMEHUIA OOBACHATL U
OL,EHMBATb AB/IEHUA OKPY}KAIOLWLEr0 MM1PA }KMBOW NPUPOAbI HA OCHOBAHMM 3HAHUI M ONbITA, MOlYYEHHbIX NPU U3YYeHUU
6unonorunu;

bopmMpoBaHME y 0BYyYAOLWMXCA YMEHUI MANIOCTPUPOBATL 3HaUYEeHWe BMONOrMYECKMX 3HAHMI B NPAKTUYECKOM
AeATeNIbHOCTU YeI0BEKA, Pa3BUTMM COBPEMEHHBIX MEANLMHCKUX TEXHONOTUIA U arpobUOTEXHONOTUIA;

BOCNUTaHUe y6e)K,£I,éHHOCTM B BO3MOXHOCTM NO3HAHUS YE/I0OBEKOM KMBOM npupoabl, HeO6XO,CI,MMOCTM 6epe>+<Horo
OTHOWEHUA K Heﬁ, CO6/HO,£I,EHMF| 3TUYECKUX HOPM Npwn nposeageHnn 6uonornyeckmx MCC!'Ie,CI,OBaHMVI;

OCO3HaHWMe UEHHOCTH 61ONOrMYECKNX 3HAHWM AnAa nosbllWeHNA YPOBHA 3KOI0TMYECKOM KynbTypbl, AnA d)OpMMpOBaHMH
Hay4YHOro MMpPOBO33PEHNUA;

npumeHeHne NPNOBPETEHHbBIX 3HAHUIN U YMEHUI B NOBCEAHEBHOM KU3HU A1A OLLEHKM NOCAeACTBUI CBOE
AeATENbHOCTM NO OTHOLIEHWUIO K OKpYXKatoLLel cpeae, cobCcTBEHHOMY 340P0BbI0, 060CHOBAHME U cobAtOAEHUE Mep
NpPodUNaKTUKM 3a60NeBaHNA.

B cucteme cpegHero o6u.|,ero o6pa3OBava «bnonorna», nsyyaemasn Ha 6asoBom YPOBHE, ABNAETCA obA3aTeNbHbIM
yLIe6HbIM npeameTom, sxogAaulMm B COCTaB I'IpeLI,METHOf;I obnactu « EcTecTBeHHO-Hay4YHble npegmeTbi».

[na nsyyeHus 6uonormm Ha 6asoBomM ypoBHe cpeaHero obuiero obpasoBaHMA 0TBOAMUTCA 68 4acoB: B

10 knacce — 34 vyaca (1 yac B Hepenw), B 11 Knacce — 34 uaca (1 uyac B Hegento).



COAEPXAHUE OBYYEHUA 10 K1ACC
Tema 1. buonorua Kak HayKa.

Buonoruns Kak Hayka. CBsizb 6Monormm c 0bLwecTBeHHbIMU, TEXHUYECKUMU U APYTUMM €CTECTBEHHbBIMUW HayKaMy,
dnnocodmem, asTMKoN, acCTETUKOM U NpaBom. Ponb 6uonormm B GopmmpoBaHnM COBPEMEHHOM HAay4YHOW KapTUHbI MMPa.
Cuctema 6MonorMyecknx Hayk.

MeToabl NO3HaHWA }KMBOW Npupoabl (HabaloaeHne, SKCNePUMEHT, onncaHue, usmepeHue, Knaccudukaums,
MOZEeANPOoBaHME, CTaTUCTUYECKaA 06paboTKa AaHHbIX).

AemoHcTpauuum:

MopTpetbl: Y. AapsuH, I MeHaens, H. K. Konbuos, K. YoTcoH n ®. Kpuk. Tabamupl n cxembl: « MeToabl NO3HAHUA
KUBOW NpUpoOabI».

NabopaTtopHblie U NnpakTuyeckmne paborbl:
MpakTnyeckas paboTa «Mcnonb3oBaHMe pasNYHbIX METOLOB NPU U3YYEHUN BUONOTUYECKMX OO BEKTOBY.
Tema 2. Xusble cuctembl U UX OpraHmU3aLmA.

HuBble cuctembl (BUOCUCTEMBI) KaK NpeameT u3ydeHus buonornn. OTAMYME KUBbIX CUCTEM OT HEOPraHMYECKOM
npupoapbl.

CeoiicTBa brMocmcTem m Ux pasHoobpasune. YpoBHM OpraHM3aumm BUOCUCTEM: MONEKYNAPHbBIN, KNETOUYHbIN, TKAHEBLIN,
OpraHM3MeHHbII1, NONYAALMOHHO-BUAOBOM, SKOCUCTEMHbIN (BMOreoLeHOTUYECKMIA), BUOCHEPHbIN.

AemoHcTpauuu:

Tabanubl 1 cxembl: « OCHOBHbIE MPU3HAKM XKU3HMU», «YPOBHU OpraHmM3aLmn K1uBon npupoapl». ObopyaoBaHue: moaenb
monekynol JHK.

Tema 3. XMMMHUYECKMIA COCTaB U CTPOEHUE KNETKWN.

XMMUYECKUI COCTaB KNETKU. XMMUYECKME 3/IEMEHTDI: MaKpO3/1€MEHTbI, MUKPO3/1IEMEHTDI. Bogaun MUHEPA/IbHbIE
BeulecrBa.

(DYHKLI,VIM BOAbl U MMHEPAJIbHbBIX BELWECTB B KN1ETKE. I'Iop,,u,epmaHme ocMoTMYeckoro 6anaHca.

Benkn. CocTaB 1 cTpoeHne 6eKoB. AMMHOKMUCAOTbI — MOHOMEPbI 6e/1KoB. HesameHUMble 1 3ameHnMble
aMWHOKMUCNOTbI. AMUMHOKUC/IOTHbIV COCTaB. YPOBHM CTPYKTYPbl 6E1KOBOIM MOoMIEeKY/bl (NepBUYHAs, BTOPUYHas,
TPEeTUYHan U YeTBEPTUYHAA CTPYKTYPA). XMMMUUYecKme cBoincTBa besikos. Buonormyeckme dpyHKumm 6enKkos.

depmeHTbl — BUonornyeckne Kataansatopbl. CTpoeHme pepmMeHTa: akTUBHBIN LeHTp, cybcTpaTHan cneuuduyHoCTb.
KodepmeHTbl. BUTamuHbI. OTANUYMA GEPMEHTOB OT HEOPraHWYECKUX KaTa/IM3aTopoB.

Yrnesogbl: MOHOCaxapuabl (rtoKkosa, pubo3sa 1 Ae3okcMprbo3a), AmMcaxapuapl (Caxaposa, N1akTosa) M noancaxapuabi
(Kpaxman, rmKoreH, uennonosa). buonormyeckme GyHKLMMU yrNeBoa0B.

Jiunuabl: Tpuranuepugbl, dochonmnnuabl, crepounapl. MapodunbHo-rugpodobHbie cBOKCTBA.
Buonormyeckune GpyHKUMM Mnuaoe. CpaBHeHMe yr1eBoaoB, 6€1K0B U ANMUAOB KaK MCTOYHWUKOB SHEPTU K.

HyknenHosble Kncnotbl: AHK n PHK. Hykneotngbl — MOHOMEpPbI HYKNEMHOBBIX KMCAOT. CTpoeHne un dyHKumnm JHK.
CtpoeHune un ¢yHKunm PHK. Buabl PHK. AT®: cTpoeHue 1 GyHKUUMK.

LinTonorna — HayKa o Knetke. KnetouyHaa Teopma — npumep B3aMMOAEl\;1CTBMF| Mﬂ,eﬁ n d)aKTOB B HAYy4YHOM NO3HaHWUW.
MeToAabl U3ydeHUA KNeTKU.

KneTka Kak LenocTHas »Kmeas cuctema. Ob6Lpe Npm3HaKkmM KNeTOK: 3aMKHYTan HapyXKHas membpaHa, monekynbl AHK
KaK reHeTU4ecKkunit annapat, cucTema CuHTe3a 6esKa.



TNbl KNETOK: 3YKAaPMOTMYECKAs U NPOKapmnoTMiecKas. OcCO6eHHOCTU CTPOEHUA NPOKAPUOTUYECKOM KNeTKU. KneToyHasn

CTeHKa baKtepuit. CTpoeHune 3yKapnoTU4ecKom KneTkn. OCHOBHbIE OTINYUA PACTUTENIbHON, })KUBOTHOM N FTPUBHOMN
KNETKMU.

MoBepPXHOCTHbIE CTPYKTYPbI KNETOK — KIETOUYHAA CTEHKA, MNMKOKAIMKC, X GyHKUMN. Mna3maTtmyeckan membpaHa, eé
cBoicTa n yHKUMK. Unutonnasma n eé opraHomabl. OgHomembpaHHble opraHonabl kKnetku: IMNC, annapat lonbaxu,
M30combl. [10/lyaBTOHOMHbIE OpraHOUAbl KNETKMU: MUTOXOHAPWUU, NnacTuabl. MPonUCXoXKaeHne MUTOXOHAPUIA U
nnactua. Buapl nnactng. HemembpaHHble opraHouabl KNeTKU: pUubOCOMbI, KNETOYHbIN LEHTP, LLEHTPUON, PECHUYKM,
KIYTUKU. PYHKLUMM OpraHOMAO0B KNeTKn. BKaoveHus.



A[po — perynaTopHbIi LeHTP KNeTKU. CTpoeHue aapa: agepHas 060/104Ka, KapMoniasma, XpOMaTUH, AAPbLILKO.
Xpomocombl.

TpaHCMoOPT BELLECTB B KNETKE.
AemoHcTpauyun:

MopTpertsbl: A. JleBeHryk, P. Iyk, T. LUBaHH, M. WWnenaeH, P. Bupxos, . YoTcoH, ®. Kpuk, M. YnnkuHc, P. ®paHknumH, K.
M. Bap.

Ouarpammel: «PacnpegeneHme XMMUYECKUX 3/IEMEHTOB B HEXKUBOW Npupoae», «PacnpeaeneHne xmmmyeckux
3/1eMEHTOB B }KMBOW NpUpPOLE».

Tabnuubl n cxembl: «Mepuoaunyeckan Tabanua XMMmMYeckux anemeHToB», «CTpoeHne Mosekybl Boap!», «buocuHTes
6enka», «CTpoeHue monekynbl 6enka», «CtpoeHne pepmeHTa», «HyknenHosble Kncaotbl. JHK», «CTpoeHne monekynbl
AT®», «CTpoeHMe 3yKapuoTUYECKON KNeTKM», « CTPOEHME KUBOTHOM KNeTKM», « CTPOEHUE PacTUTENbHOM KNETKNY,
«CTpoeHMe NPOKAPUOTUYECKOM KNETKNY,

«CTpoeHue agpa KNeTkn», «Yrnesoabl», «/iunnabi».

O6opypoBaHMe: CBETOBOWM MUKPOCKOM, 0bopyaoBaHme gns NnpoBeaeHUa HabnogeHU, U3SMepeHunii, SKCNePMMEHTOB,
MWKponpenapaTbl PacTUTE/IbHBIX, }KUBOTHbIX U BaKTEPUANbHbIX KIETOK.

NabopartopHble U NpaKkTUyeckue paborbi:

NabopaTopHan pabota Ne 1. «M3ydeHne KaTaMTUYECKO aKTUBHOCTM pepMeHTOB (Ha npumepe amunasbl au
KaTanasbl)».

NabopaTopHas pabota Ne 2. «M3yyeHure CTPOeHMNA KNETOK PacTeHUI, }UBOTHbIX M BaKTepuit Nog4 MUKPOCKONOM Ha
roTOBbIX MMKpOMpenapaTax U X onucaHue».

Tema 4. XXusHepeATeNnbHOCTb KNETKNU.

O6meH BelecTs, UM metabonmsm. Accummnaums (NnacTUYeckuin o0bmeH) U gUuccMmunaUns (sHepreTMdecknin obmeH) —
[Be CTOPOHbI eANHOro nNpoLecca metTabonnsama. Ponb 3aKOHOB COXPaHEHUs BELLEeCTB M SHePrMu B MOHMMaHUU
meTabonnsma.

Tunbl 06meHa BeLW,ecTB: aBTOTPOGHbIN 1 reTepoTpodHbIi. Ponb depmeHTOB B 06MeHe BELLLECTB U NpeBpaLLeHnn
3HEepruu B KNeTke.

doTocuHTes. CBeTOBas M TemHOBasA ¢asbl ¢oTocMHTE3a. Peakunm ¢oTtocmHTe3a. IPPEeKTUBHOCTb GOTOCUHTESA.
3HaueHne GOTOCUHTESA ANA KU3HW Ha 3emne. BansaHue ycnosuii cpebl HA GOTOCUHTES M cNOCOObI MOBbLILEHUA EF0
NPOAYKTUBHOCTW Y KYNbTYPHbIX PAacTEHUMN.

XemocuHTes. XEMOCVIHTe3VIpleLLI,VIe 6aKTepMM. 3Ha4yeHne XeMOCMHTE3a ANA *KU3HW Ha 3emne.

JHepreTYecKnit 06MeH B KneTke. PaclienneHme BELLECTB, BblAENEHNE N aKKYMYIMPOBAHME SHEPTUN B KETKe. DTanbl
3HepreTnyeckoro obmeHa. MMmnkonns. bpoxkeHune n ero BuAabl. KNCNOPOOHOE OKUCAEHUE, UM KNETOUYHOE AblXaHWe.
OkrucantensHoe pochopmnmnposaHune. dPpHeKTUBHOCTb SHEPreTUHECKOro 0bMeHa.

PeaKuuMmn maTpMyHOro cMHTesa. feHeTMYeckaa MHbopmauma n [HK. Peannsaums reHeTMueckoi nHGopmMmaumum B KNeTke.
[eHeTUYECKNI Koa M ero cBOMCTBA. TPaHCKPUNUMA — MAaTPUYHbIN cuHTe3 PHK. TpaHcaauusa — 6uocnHTes 6eka. dtanbl
TpaHcaaumu. KogmposaHue aMMHOKKUCAOT. Ponb pubocom B 6UOCHHTE3e Benka.

HeKknetouHble popmbl XKM3HU — BUPYCHI. McTopua oTKpbITUA BUpYcoB ([. UN. MBaHoBCcKuiM). OcobeHHOCTU CTpoeHUA U
YKM3HEHHOIO UMK BUpYcoB. bakteprodarn. bonesHu pacteHni, KMBOTHbIX U YE/I0BEKA, Bbl3biBaeMble BUPYCaMM.
Bupyc ummyHoaeduumuTa yenoseka (BUY) — Bosbyautens CNAAa. O6paTHaa TpaHCKpMNUUSA, peBepTasa U MHTerpasa.
MpodunakTMKa pacnpocTpaHeHns BUPYCHbIX 3a601eBaHUN.

AemoHcTpauun:

MopTpeTbi: H. K. Konbuos, [. U. UBaHoBCKMM, K. A. TuMmnpsases.



Tabnunupl 1 cxembl: «Tunbl NUTaHUA», « MeTabonnam», « MUTOXOHAPUA», K IHEPreTUYECKUN 0BMEH», «X10ponaacT»,
«®oTocuHTed», «CtpoeHune AHK», «CTpoeHne n GpyHKUMOHMPOBAHME reHa»,

«CuHTe3 6enka», «feHeTUYeCKMI Kogy, «Bupycbl», «bakteprnodarmn», « CTpoeHue 1 XU3HeHHbIN Lmkn supyca CMda,
b6akTepuodara», «Penamkaumsa AHK».

Ob6opyaoBaHue: moaenv-annankaumm «Y¥asoenue AHK 1 tpaHckpunuma», «buocnuHTes 6enka,
«CTpoeHune KneTku», moaens cTpyKTypbl AHK.
Tema 5. PasamHoXKeHUe U nHAUBUAYaNbHOE pa3BUTUE OPraHU3MoB.

KNeTouHbIM LMK, UKW 3KU3HEHHbIN UMK KNeTKU. MHTepdasa u muTos. Mpoueccsl, npoTeKkaowue B MHTepdase.
Pennnkauua — peakuma matpuyHoro cuHTesa AHK. CtpoeHme xpomocom. XpOMOCOMHbIN



Habop — KapuoTun. OuMnaonaHbi U ranoMaHbIN XPOMOCOMHbIEe Habopbl. XpomaTuabl. LUuTonornyeckme ocHoBb!
Pa3MHOXKEHUA U UHANBUAYANbHOIO PAa3BUTUA OPraHU3MOB.

[eneHune KneTkn — mmTo3. Ctagnm muTosa. MNpouecchl, NPOMCXoAsLlMe Ha Pa3HbIX CTaaUAX MUTO3a.
Buonornyecknin cmbicn mutosa.
Mporpammupyemas rubesb KNETKM — anonTos.

dopMbl pasMHOMKeHUA opraHn3moB: 6ecnosnoe 1 nNonosoe. Buapl 6ecnosioro pasmHoKeHuaA: AefeHne HaaBoe,
MOYKOBAHUE OAHO- M MHOTFOKNETOUYHbIX, CNopoobpa3oBaHmNe, BereTaTMBHOE pa3mMmHOMeHue. McKyccTBeHHoe
K/IOHMPOBAHME OPraHNU3MOB, €ro 3HaYeHMe A/1A CeNeKumm.

MNonosoe pasmHoXeHue, ero oTn4mA oT 6ecnonoro.

Melio3. Ctagmm meinosa. Mpouecchl, NpomcxogALme Ha cTaguax menosa. NosegeHne XpoOmMoCcom B Menose.
KpoccuHrosep. BUonorMyeckuii CMbicn U 3HauyeHue meliosa.

lameToreHes — npotiecc 06pa3oBaHMA MOMOBbLIX KNETOK Y XKUBOTHbIX. [10/10BbIe Kenesbl: CEMEHHUKN U ANYHUKMU.
O6pasoBaHuMe M pa3BUTUE MOJIOBbIX KNETOK — ramMeT (CnepmaTo3ous, ANLLEKIETKA) — CNepMaToreHes U OBOreHes.
OcobeHHOCTHM CTpOEHMA ANLEKNETOK N cnepmaTo3onaos. OnnogoTeopeHue. MapTeHoreHes.

NHauBuayanbHoe pas3sutue (OHToreHes). IM6pUoHaNbHOE pa3BuTue (3mMbpuroreHes). ITanbl IMOPUOHANBHOTO
Pa3BUTUA Y NO3BOHOYHbIX }KMBOTHbIX: Ap0obAeHMe, racTpynauma, opraHoreHes. MNoctambproHanbHoe passutme. Tunbl
NOCTaIMBOPMOHANLHOIO PAa3BUTUA: NMPSAMOE, HEMPSAMOE (IMYMHOYHOE). BAnsAHME cpeabl HAa pa3BUTUE OPraHM3MOB,
baKTopbIl, CNOCO6HbIE BbI3bIBATh BPOXKAEHHbLIE YPOACTBA.

PocT 1 passutme pacteHnin. OHTOreHes LLBETKOBOIO PAaCTEeHUSA: CTPOEHME CEMEHM, CTagMN PaA3BUTUS.
AemoHcTpauuu:

Tabanubl 1 cxembl: « POPMbl Pa3MHOMKEHMA OPraHNU3MoB», « 1BOMHOE ONN040TBOPEHUNE Y LBETKOBbIX PACTEHUNY,
«BereTaTMBHOE pasMHOXKEHNE pacTeHUN», «[leneHne KnetTkn baktepmniny, «CTpoeHne NonoBbIX KNeToky, « CTpoeHne
XpOMocoMbI», « KneTouHblt umMkn», «Pennmkauma AHK», «Mutos», «Menos»,

((ﬂpﬂMOE M HenpamMmoe pa3Butmne», «lfameToreHes Y MNIEKONNTAOWNX N HENNOBEKA», «OCHOBHbIE CTagMn oOHTOreHesa.

O6opypoBaHMe: MUKPOCKOM, MUKponpenapaTbl «CnepmaTo3onabl MAEKONUTAOLWEro», « AnueKkneTka
maeKkonuTatowero», «KapMOKMHES B KNETKAX KOPELLKa JIyKa», MarHUTHas Mogenb-annmMkauma «eneHune Knetkny,
mogenb AHK, mogens meTadasHOM XPOMOCOMbI.

NabopartopHble U NpaKkTUueckue paborbi:

NabopaTopHan pabota . «HabnogeHMe MUTO3a B KNETKaX KOHYMKA KOpELLKa IyKa Ha FOTOBbIX MUKpOMpenapaTax».
NabopaTtopHas paboTa . «M3yyeHne CTpoeHMA NOAOBbLIX KNETOK Ha rOTOBbIX MUKpOMNpenapaTax».

Tema 6. HacneacTBEHHOCTb U U3MEHUYUBOCTb OPraHU3MOB.

MpeameT v 3a4a4M reHeTUKNU. icTopus pasBUTUA reHETUKU. Ponb ULMTONOMMM M SMBPUONOTUN B CTAHOBAEHMM FEHETUKMN.
BK/1aA pOCCUIMCKUX U 3apyBeKHbIX YUYEHbIX B pa3sBUTME reHETUKU. MeToabl reHeTUKM (TMbpraonormyeckui,
LUMTOreHEeTUYECKNIN, MONEKYNAPHO-TeHeTUYECKNiA). OCHOBHbIE TeHETUYECKME NOHATUA. [eHEeTUYECKas CUMBO/INKA,
NCMo/b3yemasn B CXeEMaX CKPELLMBaHWUN.

3aKOHOMepHOCTVI Hacneno0BaHMA NPU3HAKOB, YCTaHOBAEeHHble . MeHaenem. MOHOI’M6pMAHOE CKpelwmnBaHue. 3aKoH
e[l,VIHOO6pa3VIFI I'M6pVI,CI,OB nepsoro nokoaeHuA. NMpasBnno JOMUHUPOBAHMUA. 3aKoH pacwenaeHna NnpusHaKos. Mnotesa
4YMCTOTbI rameT. [ToNHOe U HeNOJIHOe AOMUHUPOBAHMUE.

Iﬂ,MI'M6|C)VI,,CI,HO(§ CKpelwunBaHue. 3aKOH HE3aBMCUMMOrO Hac/e40BaHMA Npu3HaKoB. LiuToreHeTUYeCKMe OCHOBbI
AMI’M6pVI,CI,HOI'O CKpelwmBaHunA. AHanausnpytoulee ckpewwmsaHme. Mcnonb3oBaHMe aHAAN3UPYIOLLETO CKpeLLmMBaHnA ana
onpeaeneHnA reHoTuna ocobu.



CuenneHHoe HacneaoBaHMe npu3HakoB. Pabota T. MopraHa no cuen/JieHHOMY Hac/ieA0BaHMIO reHoB. HapylieHune
cuenieHnA reHoB B pe3yabTaTe KPOCCMHIoBepa.

XpomocomHas Teopua HacneaCTBEHHOCTU. [eHeTUYecKne KapThbl.
leHeTnKa nona. XpomocomHoe onpegeneHne nona. AyToCcOmMbl U MNOJIOBbIE XPOMOCOMbI.
[omorameTHble U reTeporameTHble OpraHM3mbl. HacnegosaHue NPU3HAKOB, CLLENIEHHbIX C MO0OM.

MN3meHUYMBOCTb. BMAbI K3MEHUYMBOCTU: HEHACEACTBEHHAA U HacneAcTBEHHAA. Ponb cpeabl B HEeHAceACTBEHHOM
M3MEHYMBOCTU. XapaKTepUcTMka moandpmKaLMoHHON N3MEHYMBOCTU. BapraLMOHHbIN pag v BaprMaLMOHHaA Kpueas.
Hopma peaKkuum npmsHaka. KonnyectBeHHbIe M KaYeCTBEHHbIE MPU3HAKM U UX HOpMa peakuumn. CBOMNCTBa
MOANDUKALNOHHOM U3MEHYNBOCTMU.



HacneactBeHHasn, uan reHOTUNMYECKas, U3SMEHYMBOCTb. KOMOMHATMBHas M3meHUYMBOCTb. Melio3 M N0A0BOM npouecc —
0OCHOBa KOMBMHATUBHOM N3MEHUYMBOCTU. MyTauMOHHAsA U3MEHUYNBOCTb. Knaccndurkauma myTaumii: reHHble,
XPOMOCOMHbIe, FeHOMHble. YacToTa 1 NpuYnHbI MyTaumnii. MyTtareHHble ¢akTopbl. 3aKOH FOMOJIOFMYECKUX PSA0B B
HacneacTBeHHOM nsmeHumsoctu H. W. Basunosa.

BHeﬂﬂ,epHaﬂ HacneaCTBeHHOCTb U USMEHYUBOCTD.

leHeTMKa yenoBeKa. KapmoTtun yesnoBeKka. OCHOBHbIE METOAbI FeHETUKM YE/TOBEKA: FeHealorMYecknii, 61M3HeL0BbINn,
LMTOreHETUYECKNM, BUOXMMUNYECKNI, MOSIEKYNAPHO-TeHeTUYeckMin. CoBpemMmeHHoe onpeae/sieHne reHoTuna:
NO/IHOreHOMHOE CEKBEHUPOBaHWe, reHOTUNNMPOBaHMe, B TOM Yucae ¢ nomolupto NLUP-aHanmsa. HacneacrseHHble
3abo0n1eBaHMA YenoBeKa: reHHble 60n1e3HK, 601e3HN C HacNeACTBEHHOW NPeapPacno/IOKEHHOCTbIO, XPOMOCOMHbIe
6onesHn. ComaTmyeckme 1 reHepaTuBHble MyTauuun. CTBOIOBbIE KNETKU. MpUHUMIbI 340P0BOro 06pasa KusHu,
ANArHOCTMKU, NPODUNAKTUKU U IeYEeHUN FTeHeTUYeCcKnx bonesHeln. MeguKo-reHeTUYecKoe KOHCY/IbTUPOBaHMe.
3HayeHne MeaMLMHCKON FreHEeTUKM B NPeaoTBPaLLEHNN U NeYEeHUM TeHETUYECKUX 3a601eBaH M YeloBeKa.

AemoHcTpauuu:
MoptpeTbl: I. MeHgens, T. Mopran, I. e ®pus, C. C. YeTBepukos, H. B. Tumodees-Pecosckuis, H. N. Basunos.

Tabanupl 1 cxembl: « MOHOrMBPUAHOE CKPELLMBAHUE W €r0 LMTOreHeTUYecKan OCHOBa», «3aKOH pacllenieHuns u ero
UMTOreHeTUYeCcKan OCHOBa», «3aKOH YMCTOTbI rameT», «AurnbpuaHoe cKpelmBaHme,

«LnTonornyeckne ocHoBbl AUTMEPUAHOIO CKpewwmBaHua», « Meiio3», «BsaumoaeincTene annenbHbix reHoBY,
«leHeTUYeCKMe KapTbl PaCTEHMI, 3KUBOTHbIX M YeNoBeKa», «[eHeTuKa nona», «3akoHOMEPHOCTU HacNea0BaHus,
CUENNEeHHOro ¢ NoIoM», « KapuoTUMbl YeN0BEKA U M KUBOTHBIXY», « BUAbl UISMEHYMBOCTU Y,

«MogudnKaLMoHHaA M3MeHUYMBOCTb», «HacnesoBaHMe pesyc-pakTopa», «l[eHeTUKa rpynn KpoBw»,
«MyTauMOHHaA U3MEHYMNBOCTb Y.

O6opyaoBaHue: mogenn-annankaumm « MoHormbpuaHoe ckpewmsaHue», «HenonHoe AOMUHUPOBaHUEY,
«QurmbpuaHoe cKkpelmBaHue, «lMepekpECT XPOMOCOM», MUKPOCKOMN U MUKponpenapaT

«dposoduna» (Hopma, myTaumm GopmMbl KpblIbEB M OKPACKK Tena), repbapuin «fopox NoceBHOM».
NabopartopHble U NpaKkTUueckue paborbi:

NabopaTtopHas paboTa «M3yyeHne pe3ynsTaToB MOHOTMB6PUAHOMO M ANTMBPUAHOTO CKpeLMBaHNA Y Ap030dpubl Ha
roToBbIX MMKpONpenapaTax».

NabopaTopHas paboTa «M3yyeHre MoaMPUKALMOHHON M3MEHUYMBOCTM, MOCTPOEHME BAPMALLMOHHOIO pAaa U
BapPMaLLMOHHOMN KPUBOM».

NabopaTtopHas paboTta «AHaM3 MyTaumii y 4po30duIbl Ha rOTOBbIX MUKponpenapaTax». MpakTnyeckas paboTa
«CocTaB/ieHMe Y aHaNU3 POLOC/IOBHbIX YEe/IOBEKA Y.

Tema 7. CeneKkuma OpraHn3mos. OcHoBblI 6UoTEXHONOrUN.

CeneKkuma KaKk HayKa v npouecc. 3apoXKaeHMe CeNeKunn 1 gomecTnKauma. YueHme H. U. BaBuioBa o LeHTpax
NPOMCXOXKAEHMA U MHOrO06Pa3MA KyNbTYPHbIX pacTeHuid. LLeHTpbl NPOMCXOXKAEHUA OMALLHUX XKUBOTHbIX. COpT,
nopoaa, WTamm.

CoBpemeHHble MeToap! cenekumnmn. MaccoBblit U MUHAMBUAYANbHBIA OT60PbI B CENEKLMMN PACTEHWNI U KMBOTHbIX. OUEHKA
aKcTepbepa. BAN3KOPOACTBEHHOE CKpELLMBaAHME — MHBPUANHT. YncTas AMHMA. CKpeLmMBaHne YNCTbIX ANHUIA. [eTeposuc,
nnu rmbpuaHan cuna. HepoacTeeHHoe ckpelwmBaHme — ayTopuanHr. OTaanéHHan rubpuansauma u eé ycnexu.
MCKycCTBEHHbIM MyTareHes 1 NoayYyeHmne NoaMnaomaos. JOCTUKEHMA CeNeKUUN PACTEHNIA, XKUBOTHbIX U
MWKPOOPraHN3MOB.

BuoTexHoNOrMA Kak oTpacab NPon3BoACTBa. [eHHasA UHKeHepua. ITanbl co34aHNA pekoMbuHaHTHOW OHK u
TPaHCreHHbIX OPraHn3MoB. KneTouHasa uHKeHepua. KneTouHble KynbTypbl. MUKPOKNOHabHOE Pa3sMHOMKeHue



pacTeHui. KnoHWpoBaHMe BbICOKONPOAYKTUBHbIX CE/IbCKOXO3ANCTBEHHbIX OPFraHM3MOB. DKOIOrMYecKue u
aTnyeckme npobaemol. TMO — reHeTUYECKM MOANDULMPOBAHHbIE OPraHU3MbI.

JemoHcTpauunun:

Moptpetbl: H. U. Basunos, U. B. MuuypuH, I. 1. KapneueHko, M. ®. NBaHoB.

Tabanubl 1 cxembl: KapTa «LLeHTpbl NPOMCXOXKAEHMA U MHOTO0bPa3mnaA KyAbTYPHbIX PAacTEHWUI»,
«Mopoabl LOMALHMX XKMBOTHbIX», «COpTa KyNbTYPHbIX pacTeHuin», « OTaanéHHan rubpugmsaumay,

«PaboTbl akagemunka M. ®. MUBaHoBa», «Monmnaonansa», « O6beKTbl BUOTEXHOIOTUNY, K KIETOUYHbIE KyNbTYpbl U
K/IOHMpPOBaHWe», «k KOHCTpyMpoOBaHUE U NepeHOC reHOB, XPOMOCOM».



ObopypoBaHMe: MyNAKM NNOL0B M KOPHENI0A0B AMKUX GOPM U KYAbTYPHbIX COPTOB pacTeHui, repbapui
«CenbCKOX03AMCTBEHHbIE PAaCTEHUAY.

Na6opaTtopHble U npakTuyeckme paborTbl:

IKcKkypcnsa « OCHOBHblE METOAbI M AOCTUNKEHUA CENEKLMU PACTEHNIN U }KUBOTHbIX (HA CENEKLMOHHYIO CTaHLMIO,
naemeHHyto pepmy, CopTonCnbITaTeNIbHbIN Y4aCTOK, B TENJIMYHOE X03AMCTBO, 1abopaTopuio arpoyHnBepcuTeTa Uan
HAy4YHOrOo LeHTpa)».

B noypo4yHOM niaHMpoOBaHUM TabOPaATOPHbIA OMbIT OLLEHUBAHUIO HE NOANEKUT, 1abopaTopHble PaboTbl OLLEHNBAIOTCA
Ha BblbOp yuuTena

NAAHUPYEMBbIE PE3Y/IbTATbI OCBOEHWA NMPOTPAMMBbI NO ENO10TMN HA BASOBOM YPOBHE CPEAHEIO OBLLEEIO
OBPA30OBAHUA

CornacHo ®I0C COO, yctaHaBanBatoTcA TpeboBaHUSA K pe3ynbTaTaM 0CBOEHMA 0byyatoWwmMMmnCs NpPorpamm cpegHero
ob6uwero o06pasoBaHMs: IMYHOCTHLIM, METaNPeAMETHbIM U NPeaMEeTHbIM.

JIMMHOCTHDIE PE3Y/IbTATbI

B CTPYKTYp€ IMYHOCTHbIX Pe3y/IbTaTOB OCBOEHUNA NpeaMeETa « Brnonorua» solaeneHsbl cnegyrouime coctaadaowme:
OCO3HaHune 06y‘-IaIOLLI,VIMVICFI pOCCMﬁCKOﬁ I'pa)K,EI,aHCKOﬁ NMOEHTUYHOCTU — TOTOBHOCTU K CaMOpPa3BUTUIO,
CaMOCTOATENbHOCTUN U CamoonpeneneHnto, Haam4me moTmBaLlMn K O6y‘-|€Hl/H0 6MOI'IOFMM, LeneHanpasaeHHoOEe pa3snutme
BHYTPEHHUX Y6e)K,£I,eHMﬁ JIMYHOCTU HA OCHOBE K/TIOYEBDbIX Ll,eHHOCTelZ N NCTOPUNYECKNX Tpaﬂ,VILI,VIﬁ pa3snTunA
6uonornyeckoro 3HaHWA, TOTOBHOCTb U CNocobHOCTb O6y‘-IaIOLLI,MXCFI PYyKOBOACTBOBATbLCA B cBoel AEeATENNbHOCTU
LEHHOCTHO-CMbIC/TOBbIMU YCTAHOBKaMy, NpuUcCywimumm cncrteme b6uonornyeckoro 06pa3OBaHMH, Haan4yue
3KO/1I0rn4eCKoro npaBoCo3HaHwuA, CNocobHOCTM CTaBUTb uenm n CTpoOnUTb XKU3HEHHbIE NJ1aHbl.

JINYHOCTHbIE pe3ynbTaThl OCBOEHUA NpeameTa «buonorua» gocturatoTcsa B eauHcTee yuebHOoM 1 BocnuTaTenbHOM
[AeATeIbHOCTU B COOTBETCTBUM C TPAANUMOHHBIMU POCCUMCKUMM COLMOKYNBTYPHBIMM, UCTOPUYECKMMM U LYXOBHO-
HPaBCTBEHHbIMW LLEHHOCTAMM, MPUHATLIMM B 06LLECTBE NPABUIAMKN MU HOPMaMM NOBEAEHUA U CNOCOBCTBYIOT
npoLeccam Camorno3HaHMA, CAMOBOCNUTAHMNA U CAMOPA3BUTUSA, PA3BUTUA BHYTPEHHEN NO3ULUN IMYHOCTMH,
NaTPUOTM3MA, YBAXKEHWNA K 3aKOHY 1 NPaBOMNOPSAAKY, YE/0BEKY TPYAa M CTapLieMy NOKONEHWI0, B3AaMMHOTO YBaXKeHWs,
H6eperKHOro OTHOLLIEHMA K KY/IbTYPHOMY Hacneauto U TpaauumMam MHOTOHaLMOHaAbHOro Hapoaa Poccuiickoi
depepaummn, NpMpoae 1 OKpYHKatoLLen cpeae.

JINYHOCTHbIE pe3ynbTaTbl 0CBOEHUA yuebHOoro npeameta «Bbronorna» AoMKHbI OTpaxKaTb rOTOBHOCTb M CNOCOBHOCTL
0b6yvaloLLmMXCA PYKOBOACTBOBATLCA CHOPMMPOBAHHON BHYTPEHHEN NO3NLMEN IMUHOCTU, CUCTEMOM LLEHHOCTHbIX
OPMEHTALMIA, MO3UTUBHbIX BHYTPEHHMX Y6eXKAeHWIA, COOTBETCTBYIOLWMX TPAANLMOHHBIM LIEHHOCTAM POCCUMCKOTo
o6LecTBa, paclUMPEHUE }KU3HEHHOTO OMbITa M ONbITa 4EATENbHOCTM B NPOLLECCe peasiM3aLMm OCHOBHbIX HanpaBaeHui
BOCMMTATENbHON AEATeNIbHOCTU, B TOM YMUC/IE B YacTu:

1) rpaxkaaHcKoro BocnuUTaHuA:

chOPMMPOBAHHOCTb rPaKAaHCKON NO3ULMM 06YHaIOLErocA Kak aKTUBHOMO U OTBETCTBEHHOMO Y/leHa POCCUINCKOro
obuecTBa;

OCO3HaHWne CBONUX KOHCTUTYLLMOHHbIX NpPaB U O6ﬂ3aHHOCTEl71, yBaXeHne 3aKOHa 1 npasonopAagKka; roTOBHOCTb K
COBMECTHOM TBOpHeCKOVI AeATeNnbHOCTU Npu Co3gaHnn yLIe6HbIX NPOEKTOB, pewweHnn

yLIe6HbIX M NO3HaBaTE/IbHbIX 3a4a4, BbINOJIHEHUN 61oNorMyecknx 9KCNEePMMEHTOB,

CNocobHOCTb onpeaenAatb CO6CTB€HHer NO31LUUIO MO OTHOWEHUIO K ABNEHNAM COBpEMEHHOﬁ KU3HU U 06 BACHATD eég;



YMEHME y4YnUTbIBaTb B CBOUX AEACTBUAX HEODXOAMMOCTb KOHCTPYKTMBHOIO B3aMMOAENCTBMA NIt0AEN C pasHbIMU
yoexxaeHnaAMMU, Ky/IbTYPHbIMU LLEHHOCTAMM U COLMaNbHbIM NONOXKEHUEM;

FOTOBHOCTb K COTpyAHWMYECTBY B NpoL,ecce COBMeCTHOro BbliNOJIHEHUA y‘-le6HbIX, NMO3HaBaTe/IbHbIX U NCCNeJ0BaTe/IbCKUX
3a4a4, yBaXXnUTe/sibHOro oTHoweHnA K MHEHWIO ONMOHEHTOB MNpu O6CV)-KLI,€HVIVI CMOpPHbIX BOMPOCOB 6VIOI'IOFVI‘-I€CKOFO
coaepKaHms;

FOTOBHOCTb K F'YyMaHWTapHOM M BONOHTEPCKOMN AeATENbHOCTH;

2) NaTPUOTUYECKOIO BOCNUTAHUA:



chOpPMUPOBAHHOCTb POCCUNCKON FPaXKAaHCKON MAOEHTUYHOCTU, MATPUOTU3IMA, YBAXKEHMA K CBOEMY HApPOAY, YyBCTBa
OTBETCTBEHHOCTM Nepes PogmHOM, ropAoCcTM 3a CBOM Kpai, CBO POAMHY, CBOM A3bIK U KyAbTYpY, NPOLLIOE U
HacTosALee MHOTOHaLMOHaNbHOro Hapoaa Poccuu;

LeHHOCTHOE OTHOLLEHME K NPUPOAHOMY HACAEAMNIO M MaMATHUKAM NPMpPOoApl, AOCTUMKEHUAM Poccum B HayKe,
WCKYCCTBE, CopTe, TEXHONOMUAX, TPYAE;

CNocobHOCTb OLLEeHMBATb BKAA4, POCCUNCKMX YUEHDBIX B CTAHOBAEHWE U pa3BUTUE BUOAOTMM, MOHUMAHWA 3HaYEHMA
610NOTMM B MO3HAHUM 3aKOHOB NPUPOAbI, B XXU3HW YeN0BEKA U COBPEMEHHOTO 06LLECTBa;

naenHan ybexaEéHHOCTb, TOTOBHOCTb K C/Y»KeHUIo 1 3alwmTe OTeyecTBa, OTBETCTBEHHOCTb 3a ero cyabby;
3) AyXOBHO-HPABCTBEHHOrO BOCMMUTAHUA:

0CO3HaHMWE AYXOBHbIX LIEHHOCTEW POCCUMIMCKOro Hapoaa; cGOPMMUPOBAHHOCTb HPABCTBEHHOIO CO3HAHMSA, STUYECKOrOo
noseaeHun;

CNocobHOCTb oueHnBaTb CUTYaUUo U NPUHUMATb OCO3HaHHble pelleHnAa, OPUEeHTUPYACb Ha MOPAJ/IbHO-HPABCTBEHHbIE
HOPMbl U LEHHOCTH,

OCO3HaHMWe IMYHOrOo BKAaZa B MOCTPOEHME YCTONUMBOTO ByayLiero;

OTBETCTBEHHOE OTHOLWEHNE K CBOUM poauUTeENAm, CO34aHNKO CeEMbU Ha OCHOBE OCO3HAHHOTO NPUHATUA MEHHOCTEﬁ
CeMeNHOM KN3HU B COOTBETCTBUM C Tpagunumnamm Hapoaos Poccuu;

4) 3cTeTMUeCcKoro BOCNUTaHUA:

3CTETMYECKOE OTHOLLEHME K MUPY, BK/IHOYas 3CTETUKY BbiTa, HAYYHOTO M TEXHMYECKOro TBOPYECTBa, CNopTa, TPYAa,
06LLecTBEHHbIX OTHOLLIEHW;

NOHMMaHMe 3MOLMOHANbHOIO BO34,eNCTBUA KUBOM NPUPOAbI U €€ LEHHOCTH;
rOTOBHOCTb K CAMOBbIPaKeHWIO B Pa3HbIX BUAAX UCKYCCTBA, CTPEMIEHME NPOABAATL KayecTBa TBOPYECKOWN JIMYHOCTH;
5) ¢usmnueckoro BocnutaHua, GopmmnpoBaHUA KyibTypbl 340P0BbA M IMOLMOHAIbHOIO 6aarononyumsa:

NoHMMaHMWe 1 peanusaLms 340p0oBOro u 6esonacHoro obpasa *usHu (340poBoe NUTaHKe, CObAOAEHNE TMIMEHUYECKUX
NpPaBua U HOPM, COaNaHCUPOBAHHbBIN PEXMUM 3aHATUI U OTAbIXa, PerynapHan Gusnyeckas akTUBHOCTb), GepexHoro,
OTBETCTBEHHOIO M KOMMETEHTHOrO OTHOLIEHMA K COBCTBEHHOMY PU3MUYECKOMY M MCUXMYECKOMY 340PO0BbIO;

NOHMMaHUE UEHHOCTU Npasua MHANBMAYaabHOIo N KOINIEKTUBHOTO 6e3sonacHoro noseaeHmA B CUTyauunax,
Yrpoxarowmnx 3goposbio U XKU3HU mop,eﬁ;

0CO3HaHWe NOCNEeACTBMIN U HENPUATMA BPeaHbIX NpUBblYeK (ynoTpebaeHus anKkorons, HApKOTUKOB, KypeHus);
6) Tpyaosoro BocnutaHus:
rOTOBHOCTb K TPyAY, OCO3HaHWe LeHHOCTM MacTepcTBa, Tpyaontobue;

FOTOBHOCTb K AKTUBHOM AeATENbHOCTHN TEXHONOTMYECKOoM n cou,maanoﬁ
HanpaB/a1eHHOCTHU, CNocobHOCTb MHNUNNPOBATb, M1IaHNUPOBATb N CAMOCTOATE/IbHO BbIMNOJIHATb TAKYHO
OeATENbHOCTb;

WHTEpeC K pas3iMyHbiM chepam NpodeccnoHaNbHOM AeaTeIbHOCTU, YyMEHWE COBepLIaTb OCO3HaHHbIN Bbibop ByayLueit
npodeccnn n peannsosbiBaTb COBCTBEHHbIE KU3HEHHbIE MNaHbI;

rOTOBHOCTb U CMNOCOBHOCTDL K O6pa3OBaHMIO n caN\oo6paaoBaHmo Ha NpoTAXXeHUn BCEM XKU3HY;
7) 9KO/Z1I0rn4ecKoro BoCNnNTaHuA:

3KO/I0rn4yecKku u,enecoo6pa3Hoe OTHOLWEeHME K Nnpupoae Kak UCTOYHUKY XKU3HU Ha 3emne, ocHoBe eé CyuwiecTsoBaHuA;



NoBbILLIEHNE YPOBHA 3KO/IOrMUYECKOM KYbTypbl: NpMobpeTeHmne onbiTa NAaHUPOBAHUA NOCTYMKOB U OLLEHKN UX
BO3MOXHbIX MOCNEACTBUI ANA OKPYHKalOLLLEel cpeabl;

0CO3HaHMe rMobasbHOro Xapakrepa 3K0A0rMYecknx Npobaem 1 NyTen nx peleHuns;

CnocobHOCTb MCMONb30BaTb NpuobpeTaemble NpU U3ydeHUn BMONOrMKU 3HAHMA M YMEHUA NPK peleHnn npobnem,
CBA3aHHbIX C PaLMOHa/ibHbIM NPUPOAONO/b30BaHNeEM (cobatoaeHMe Npasua NoOBeAeHNA B MPMPOAE, HanpasieHHbIX Ha
CoXpaHeHWe paBHOBECUA B IKOCMCTEMAX, OXPaHy BMAOB, 3Kocuctem, buocoepbl);

aKTUBHOE HenpuAThe AenCTBUIA, NPUHOCALLMX Bped, OKPY»KatoLLe NpupoaHon cpeae, yMeHe NporHo3nMpoBaTh
Heb1aronpuATHbIE 3KOIOTUYECKME NOCNeACTBUS NpeanpPUHUMaeMbIX AeNCTBMA U NPeaoTBpaLLaTh UX;



Ha/in4yme Pa3BUTOrO 3KOJIOFMYECKOTO MbILLEHWUSA, SKOJIOTMYECKOMN KYNbTYypbl, OMNbITa AEATE/IbHOCTU 3KOI0TNYECKOM
HanpaB/IEHHOCTU, YMEHMA PYKOBOACTBOBATLCS MMM B MO3HABATE/IbHON, KOMMYHUKAaTUBHOM M COLlMAIbHOM MPaKTUKE,
rOTOBHOCTM K Y4aCTUIO B MPAKTUUYECKOM AeATe/IbHOCTU 3KO/I0MMYECcKoM HanpaBaeHHOCTH;

8) ueHHoCTU HayuHOro No3HaHusA:

cPOpMMPOBAHHOCTb MUPOBO33PEHNA, COOTBETCTBYIOLLENO COBPEMEHHOMY YPOBHIO Pa3BUTMA HaYKn 1 obLecTBeHHON
MPaKTUKK, OCHOBAHHOIO Ha AManore KyabTyp, CNOCOBCTBYIOLLEro 0CO3HaHNIO CBOEro MEcTa B NOINKYAbTYPHOM MUPE;

COBEPLUEHCTBOBAHUE A3bIKOBOW M UMTATE/IbCKOM Ky/IbTYPbl KaK CPeACcTBa B3aMMOAENCTBMA MEXKAY I0AbMMN M NO3HaHUA
MUpa;

NoHUMaHue cneunduKkn 6MONOrMK Kak HayKun, 0co3HaHUA eé poan B GopMUPOBAHMM PALIMOHAIbHOTO Hay4YHOro
MbILLIEHUA, CO34aHUN LLeNOCTHOrO NPeACTaBeHNA 06 OKPYHKaloLLEeM MUPE KaK O e4MHCTBE NPUPOAbI, YEI0BEKa U
06L1ecTsa, B MO3HAHMM NPUPOAHbIX 3aKOHOMEPHOCTEN 1 pelleHnM Npobiem coXpaHeHUs NPUMPOAHOro paBHOBECHUS;

y6exaEHHOCTb B 3HAYMMOCTM BUONOTUM ANA COBPEMEHHOM UMBUAM3aLMK: obecneyeHns HOBOro YPOBHS pa3BUTUSA
MeZMLUNHBI, CO34aHMNe NepCneKkTUBHbIX BUOTEXHONOMMI, CNOCOBHbBIX pewwaTb pecypcHble Npobaembl pa3BUTUA
YyenoBeyecTBa, NOUCKA NyTel Bbixoga M3 r106abHbIX 3KONOTMYECKMX Npobaem n obecnevyeHns nepexosa K
YCTOMYMBOMY Pa3BUTHIO, PaLMOHAIbHOMY MCNOJIb30BaHUIO NPUPOAHbIX PECYPCOB U GOPMUPOBAHUNIO HOBbIX
CTaHOAPTOB XKU3HY;

3aMHTEPECOBaHHOCTb B MOYYEHUMN BUONOTMYECKMX 3HAHUI B LeNISIX MOBbILEHUS 06LLei KyabTypbl, eCTeCTBEHHO-
HAY4YHOW rPaMOTHOCTM, KaK COCTaBHOM YacTu GYHKLMOHAIbHOM rPaMOTHOCTM 0by4yatowmxca, Gopmmpyemont npu
n3yyeHumn bruonoruu;

NOHMMaAHME CYLWLHOCTU MEeTOA0B NO3HAHUA, NCNOJIb3YyEMbIX B €ECTECTBEHHbIX HAYKaAX, CNocobHOCTM MCNob30BaTb
nony4yaemsble 3HaHUA ON1A aHa/In3a U 06BbACHEHUS IBNEHUI OKpyXakuwlero mmpa n npomcxoaAaunx s HEM M3MeHeHVIl\/‘I,
yYMeHwne genatb 060CHOBaHHbIE 3aKNHYEHNA HA OCHOBE HaY4HDbIX d)aKTOB N MUMELWNXCA AaHHbIX C UeN1bio Nony4YeHnA
AO0CTOBEPHDbIX BbIBOAOB,

CNOCcobHOCTb CAMOCTOATE/IbHO UCMO/Ib30BaTb BMONOTMYECKME 3HAHUS ANnA peweHuna ﬂpO6l’I€M B pea/ibHbIX XX U3HEHHbIX
CcnTyaumnax;

OCO3HaHWMe UEHHOCTH Haquoﬁ AeATENNbHOCTN, TOTOBHOCTb OCYLLECTB/IATb MPOEKTHYO U NCCNEOOBATE/IbCKYIO
AeATENbHOCTb MHANBUAYA/ZIbHO U B Tpynne;

rOTOBHOCTb U CNOCOBHOCTbL K HenpepbiBHOMY o6pasoBaHmo n caN\oo6pasoBaHmo, K aKTUBHOMY NOJIy4EHUNIO HOBbIX
3HaHWUI No 6MONOrMKN B COOTBETCTBMM C HKU3HEHHbBIMMU I'IOTpE6HOCTFIMVI.

METAMNPEAMETHbDIE PE3Y/IbTATDI

MeTanpeameTHble pesy/ibTaTbl OCBOEHMA yYebHOro npeameTa «b1Monorna» BKAKOUAIOT: 3Ha4YMMble A8 GOPMUPOBaHNA
MMWPOBO33PEHUNA 0BYUAIOLLMXCA MEXANCLUMNANHAPHbIE (MeXnpeaMeTHble) obLeHayYHble NOHATUA, OTPpaXKatolme
LLeIOCTHOCTb HaYYHOW KapTUHbI MUpPa M cneundmKy MeToa0B No3HaHWUA, UCMO/b3yeMbIX B €CTECTBEHHbIX HayKax
(BewecTBo, sHeprua, ABeHUe, NPOLLECC, CUCTEMA, HayUHbI GaKT, NPUHLUMN, TMNOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopua, uccneaosaHune, HabaaeHne, U3mepeHue, SKCNEPUMEHT U APYrKX), yHUBepcasbHble yuebHble AencTBus
(nosHaBaTesbHble, KOMMYHUKATMBHbIE, PErynaTuBHble), obecnevynsatowme popmmuposaHme GyHKLMOHAAbHON
rPaMoOTHOCTU U COLMANbHOM KOMNETEeHLUUN 0B6y4YatoLLmMXca, CTocCO6HOCTb 06YYaoLLMXCA MCNO/Ib30BaTh OCBOEHHbIE
MEXANCLUMMNANHAPHbIE, MUPOBO33pEeHYECcKME 3HaHMA U YHUBepCca/bHble yuebHble AeNcTBMA B NO3HaBaTe/IbHOM U
CoLManbHOM NPaKTUKe.

MeTanpegmeTHble pe3ynbTaTbhl OCBOEHUA NPOrpaMmmbl cpegHero o6u.|,ero o6paaoBava AO/1XKHbl OTpa*aTb:

OBnageHue yHusepcaJZibHbiMU y‘-le5HbIMVI no3HaBaTe/ibHbIMU AEﬁCTBMﬂMM:



1) 6a3oBble noruueckue geincreua:

camocToaTenbHo GopPMYyANPOBaTh M akTyaansmMpoBsaTb Npobaemy, paccmaTpuBaTb €€ BCeCTOPOHHE; UCMOAb30BaTb Npu
OCBOEHUU 3HAHWI MPUEMbI IOTMHYECKOTO MbllEeHNA (aHann3a, CUHTe3a,

CpaBHeHMsA, KnaccuduKaumm, 06obLeHnnA), pacKkpbiBaTb CMbIC/T BUONOTMYECKUX NOHATUN (BbIAENATL UX XapaKTepHble
NPUWU3HaKK, yCTaHaBANBATb CBA3U C APYrMMU NOHATUAMM);



onpeaenAaTb Lenn AeATeNbHOCTU, 3aaBaA NapaMeTpbl U KPpUTepUn nX A0CTUKeHnA, COOTHOCUTL pe3yibTaTbl
0eATeNIbHOCTU C NOCTaBNEHHbIMU LEeNAMMU,

MCNOoNb30BaTb HMoONOrMYeckne NOHATUA AN 06bACHEHUA GAKTOB U ABNEHUI XUBON NPUPOAbI; CTPOUTL JIOTMYECKUE
paccy*KaeHua (MHAYKTUBHbIE, AeAyKTUBHble, MO aHafornu), BbIABAATb

3aKOHOMEPHOCTM 1 NPOTMBOPEYNA B pacCMaTPMBaEMbIX ABNEHUAX, GOPMYIMPOBATb BbIBOAb! U 3aK/IOYEHUS;
NPUMEHATb CXeMHO-MOZe/IbHble CPEACTBa A1 NPeACcTaBAeHMs CYLLECTBEHHbIX CBA3E U OTHOLLEHMI

B M3y4aeMbix BMONOTMYECKNX 0O BEKTAX, a TaKXKe NPOTUBOPEUMIA Pa3HOro POAa, BbIBNEHHbIX B Pa3/IMYHbIX
NHPOPMALMOHHBIX UCTOYHUKAX;

paspabatbiBaTb NaaH peleHnsa Npobaiembl C YYETOM aHaIN3a MMEIOLLMXCA MaTeEPUabHbIX U HEMaTEPMaNbHbIX
pecypcos;

BHOCUTb KOPPEKTUBLI B AeATE/IbHOCTb, OLLEHNBATb COOTBETCTBME PE3Y/1IbTAaTOB LeNnAam, oueHNBaTb PUCKU I'IOCJ'IG,EI,CTBVIVI
0EeATENbHOCTU,

KOOPZMHMPOBATb U BbINOHATL PabOTy B YCIOBUAX PEaNbHOro, BUPTYaNbHOTO U KOMBUHUPOBAHHOMO B3aMMOAENCTBUS;
pa3BMBaTb KPEaTUBHOE MbILIJIEHNE NPU PELLEHUN 3KUSHEHHbIX NPob6iem.
2) 6a3oBble UccnenoBaTeNnbCcKue feicTBUA:

BNafeTb HaBblKaMM y‘-IE6HO-l/ICCﬂe,CI,OBaTe}'IbCKOI7I n l'IpOEKTHOI‘/JI AEeATENbHOCTU, HaBblKaMW pa3peLlleHnA I'IpO6I'I€M,
CNOCOBHOCTLIO M FOTOBHOCTbIO K CaMOCTOATE/IbHOMY MOUCKY METOA0B peLleHNA NPAKTUYECKUX 3a4a4, NPUMEHEHNUIO
Pa3/INYHbIX METOA0B NO3HAHUA,

MCNo/1b30BaTb pas/indHblie BUAbl AEATENIBHOCTU NO NMNONYYEHUIO HOBOIO 3HaHUA, €ro MHTEPNPETAL UM, npeoﬁpasosaHmo
N NPUMEHEHUIO B y‘-I66HbIX CnUTYyaumAax, B TOM 4Ymciae npu cosgaHnm yHE6HbIX M CoOUunanbHbIX MPOEKTOB,

q)OpMMpOBaTb Hay‘-IHbe;I TN MbilWNeHNA, BhaaeTb Haquoﬁ TepMMHOﬂOFMEP’I, K/1lo4eBbIMU NOHATUAMU U METOLAMMU;
CTaBUTb U d)OpMW'IVIpOBaTb COb6CTBEHHbIE 3a4a4yn B o6pa303aTean017| AEATENBHOCTU N XKU3HEHHbIX CUTYaLUUAX;

BbIABNIATb NPUYNHHO-C/IEACTBEHHbDbIE CBA3U N aKTYa/ZIM3NPOBATb 3a4a4y, BblABUIMATb rMnoTesy eé peweHna, HaxoguTb
APrymMmeHTbl ANA A0Ka3aTe/IbCTBa CBOUX yTBep)K,D,EHMﬁ, 3a4aBaTb NapaMeTpbl U KPUTEPUN pPeLLUEHUA,

dHaNnN3npoBaTb NONy4EHHbIE B XO4€ pelWeHNA 3a4a4N pe3ynbTaTbl, KOUTUYECKUN OUEHNBATb NX AOCTOBEPHOCTD,
NPOrH03npoBaTb U3AMeEHEHUNE B HOBbIX YC10BUAX;

AaBaTb OUEHKY HOBbIM CUTYaLLUAM, OLEHNBATb ﬂpMOGpeTéHHblﬁ onbIT,
OCyLlecTBNATb LI,eJ'IeHaI'IpaBI'IeHHbIIZ NMOUCK NepeHOoCa Ccpeacts n cnocobos AEVICTBMH B I'IpOd)ECCMOHa!'IbHYI'O cpeay,

YMETb NeEPEHOCUTb 3HAHNA B MO3HABATE/IbHYIO U MPAKTUYECKYO obnactu Kn3HeneATeNbHOCTU; YMETb UHTETPUPOBATb
3HaHWA U3 Pa3HbIX NpeaMeTHbIX O6!'IaCTEl71;

BblABUIraTb HOBblIE NAEN, Npeanaratb OpuUrMHaabHble NOAXO0Abl U peleHnA, CTaBUTb I'Ip06l'IeMbI 1 3a4a4n,
AonycCKauwune anbtepHaTnBHbIE pelleHNA.

3) pabota c uHpopmaumeii:

OPUEHTUPOBATLCA B PA3INYHbIX UCTOYHMKAX MHOPMALMK (TeKcTe yyebHOro Nocobus, Hay4yHo- NONYAAPHOM
nuTepatype, 6MONOrMYECKMX CI0BAPAX U CNPaBOYHMKAX, KOMMNbIOTEPHbIX 6a3ax AaHHbIX, B UIHTepHeTe), aHaIM3MpPoBaTh
MHPOPMALMIO PA3/IMYHBIX BUAOB 1 GOPM NPeaCcTaBieHNsA, KPUTUYECKU OLLEHMBATL €€ A0CTOBEPHOCTb U
HEenpoTUBOPEYMBOCTD;

bopmynMpoBaTh 3aNpPOChl U NPUMEHATL Pa3NUHbIe MeToAb! MPU NOUCKe U 0TBope 6MONOrMYECKON MHbOPMaLMHK,
HeobXoAMMOoW ANA BbINOAHEHUA yYebHbIX 3a4aY;

anOGpeTaTb OonbIT UCNOZIb30BaAHUA VIHd)OpMaLJ,MOHHO-KOMMyHMKaTMBHbIX TEXHONOIUN, COBepLUEHCTBOBATb KYNbTYpPY
dKTUBHOTO NCMO/1Ib30BaHUA Pa3/IMYHbIX MOUCKOBbLIX CUCTEM;



CaMOCTOATE/IbHO BbIBMpPaTb ONTUManbHY Gopmy NpeactaBneHns buonornyeckon MHopmaLnm (cxemol, rpadukmy,
Aunarpammbl, TabanLbl, PUCYHKU U APYroe);

MCMO/b30BaTh HAay4YHbIM A3bIK B KAYeCTBe cpeacTBa nNpu paboTe ¢ 6Monornyeckon MHGopMaLmnen: NPUMEHATb
XMMuyeckue, pusmyeckme n matemaTmyeckne 3Hakm n cMmBosbl, Gopmysbl, abbpeBnaTypy, HOMeEHKAATYPY,
MCNOoNb30BaTb M NPeobpPa30BbIBaTb 3HAKOBO-CUMBOIMYECKUE CPEACTBA HAMNALHOCTY;

BNAJETb HaBblKaMM Pacno3HaBaHMA U 3aLLUTbl MHPOPMaLUK, MHPOPMALIMOHHOM BE30MacHOCTU IMYHOCTH.



OBnageHne yHUBEPCaNIbHbIMU KOMMYHUKAaTUBHbIMU AeWCTBUAMM:
1) obweHue:

OCYLLECTBAATbL KOMMYHUKaLMM BO BCex chepax KM3HU, akTUBHO y4acTBOBaTb B AMaiOre UM ANUCKYCCUM NO CyLLEecTByY
obcyKpgaemol Tembl (yMeHUWe 3aaBaTb BOMPOCHI, BbICKAa3bIBaTb CYXKAEHUA OTHOCUTE/IbHO BbIMOMHEHUSA Npeanaraemoi
3a/a4u, Y4MTbIBaTb MHTEPECHI U COMNAaCOBaHHOCTb NO3ULNIA APYTUX YYACTHUKOB AManora Uam AUCKYCccum);

pacno3HaBaTb HeBepbasibHble CpeacTBa 0bLWeHNA, MOHMMAaTb 3HaYeHMe CoLMabHbIX 3HAKOB, NPeANoCbINOK
BO3HWKHOBEHMA KOHGAMKTHbBIX CUTYaLLMN, YMETb CMATYATb KOH(IMKTbI M BECTM NEPErOBOpPbLI; BNAAETb PA3/INYHbBIMU
cnocobamu obLWEeHNs U B3aMMOAENCTBUA, MOHMMATb HaMepeHUs APYrux nogen, NpoaBasTb YBaXKUTEIbHOe
OTHOLUEHME K cobecegHUNKY U B KOPPeEKTHOM dopme bopmyanpoBaTb

CBOM BO3paKeHUs;
PaA3BEPHYTO M IOTUYHO M3/1araTb CBOKO TOYKY 3PEHMA C UCMO/b30BAHUEM A3bIKOBbIX CPEACTB.
2) coBMecTHan AeATeNbHOCTb:

NMOHUMATb U UCNOb30BaTb NPENUMYLLECTBA KOMAHAHON M UHAMBUAYANbHOW PaboTbl Npu pelueHnmn Guonornyeckom
npobnembl, 060CHOBbIBaTb HEOHXOAMMOCTb MPUMEHEHUA TPYNNOBbLIX GOPM B3aUMOAENCTBUA NPU peLleHnmn yiebHow
3agaum;

BbI6MpaTb TEMATUKY U MEeTOAbl COBMECTHbIX ILI,EI‘/JICTBI/II‘/'I C yL-IéTOM O6LLI,I/IX MHTEpPECOB U BO3MOXKHOCTEM KaXX40ro 4neHa
KO/INEKTUBA;

NPUHUMaTb Le/IM COBMECTHOM AeATeNbHOCTM, OPraHn30BbIBaTb U KOOPAMHUPOBATb AENCTBUA MO €€ AOCTUKEHUIO:
COCTaB/IATb NJIaH AENCTBUN, pacnpeaenaTb Poau C yY4ETOM MHEHUI YYaCTHMKOB, 06CyKaaTb pe3yabTaTbl COBMECTHOWM
paboTbl;

OL,EHMBaTb Ka4eCTBO CBOET0 BKAaZa U KaXKA0ro y4acTHMKA KOMaHAbl B 06N pe3ynbTaT No pa3paboTaHHbIM
KpUTEpUAMm;

npeanaratb HoOBble NPOEKTbI, OLeHNBATb naen ¢ No3nNUmMmM HOBU3HbI, OPUTUHA/ZIbBHOCTH, I'IpaKTW-IECKOﬁ 3HA4YUMOCTHU,

OCyLlecTBNATb NO3UTUBHOE CTPpaTernyeCkoe noBegeHMe B Pa3/IMYHbIX CUTYaUnAX, NPOABAATbL TBOPYECTBO U
8006pa>+<eHme, 6bITb MHUUNATUBHbIM.

OBnaaeHue YHUBEPCa/IbHbIMU PEryNATUBHBLIMU AEINCTBUAMMU:
1) camoopraHusaums:
MCMONb30BaTb BMONOTMYECKME 3HAHUA AR BbIABAEHUA NPOBAEM U UX PELUEHMA B U3HEHHbIX U YHEBHbIX CUTYaLMUAX;

BbI6VIpaTb Ha OCHOBE BUONOTNYECKMX 3HAHWI uenesble N CMbIC/10Bbl€ YCTAHOBKK B CBOUX AeVICTBMﬂX M NOCTyNnKax no
OTHOLUEHMUIO K *KNBOW npupoae, cBoemy 340p0BbO N 340P0BbIO OKPYHKAOLWUX;

CaMOCTOATE/NIbHO OCYLW,eCTB/1ATb NO3HABATE/IbHYIO AEATE/IbHOCTb, BbIABNATb I'IpOGﬂEMbI, CTaBUTb U d)OpMyI'IVIpOBaTb
COBCTBEHHbIE 3a4a4n B o6pasoBaTeanoV1 AeATENbHOCTUN N XU3HEHHbIX CUTYaUNAX;

CaMOCTOATENbHO COCTaB/IATb naaH peweHnA I'IpO6l'|€MbI c yLIéTOM nmMmerwmnxeca pecypcos,
COBCTBEHHbIX BO3MOXHOCTEN U HpEAHOHTeHMVI;

[AaBaTb OUEHKY HOBbIM CUTYaALUAM,;
PaCWLNPATb PaMKM yqe6Horo npeameTa Ha OCHOBE JIMYHbIX HpEAHOHTeHMVI;

[enaTb 0CO3HaHHbIN BbI6OP, apryMeHTMpPOoBaTb ero, 6paTb OTBETCTBEHHOCTb 3a PeLleHME; OLEeHMBaTb NPUOBPETEHHDIN
onbIT;

cnoco6cTBoBaTb GOPMUPOBAHUIO U NPOABAEHUIO LUMPOKOKN 3pYANLMK B PasHbIX 061acTAX 3HAHMIA, NOCTOAHHO
NoBbILLaTbL CBOM 06pa3oBaTeNbHbIN U KYAbTYPHbIA YPOBEHD.



2) camMOKOHTpONb:

[aBaTb OLEHKY HOBbIM CUTYyaUUAM, BHOCUTb KOPPEKTUBLI B AeATE/IbHOCTb, OLLEHMBATb COOTBETCTBME PE3Y/IbTaTOB
uensm;

B/1aZleTb HaBblKaMM NO3HaBaTe/IbHOM ped/IeKCMMN KaK OCO3HAHWA COBEPLLIAEMbIX AENCTBUIA U MbICIUTENIbHbIX
NpPOLLeCcCOB, UX Pe3y/IbTAaTOB M OCHOBAHMN, UCMOJ1Ib30BaTb NPUEMBI pedaeKCHMn A5 OLEHKU CUTYyauumn, Bbibopa BepHOro
pelleHus;

YMeTb OL,EHMBATb PUCKN M CBOEBPEMEHHO MPUHUMATL PELLIEHWNA MO UX CHUMKEHMIO; MPUHUMATb MOTUBbI M aPryMEHTb!
LPYTUX NPU aHaNM3e pesybTaToB AeATeNbHOCTH;

3) npuHatue ceba n gpyrux:
NPUHUMaTL cebs, NOHNMasA CBOU HEAOCTaTKMN U AOCTOUHCTBA;

NPUHUMATb MOTUBbI M apryMeHTbl APYTUX NPW aHaIN3e Pe3yibTaToB AeATE/bHOCTY;



npu3HaBaTb CBOE NPaBOo M NPaBo APYr1x Ha oWwnbKu;

pa3BmMBaTb CNOCOHBHOCTb MOHUMATb MUP C MO3ULMK APYrOro YenoBekKa.

NPEOMETHbIE PE3Y/IbTATbI

MpeameTHble pe3ynbTaTbl ocBoeHUA nporpammbl COO no 6uonornm Ha 6a3oBOM YpPOBHE BKAOYAIOT cneunduyeckmne
Ansa yyebHoro npeameta «bnonorna» HayyHble 3HAHWUA, YMEHUA U CNOCobbI AEMCTBUIM MO OCBOEHUIO, MHTEpPNpeTaLumn u
npeobpa3oBaHUIO 3HAHWNIN, BUAbI AEATE/IbHOCTU MO MNOJIY4EHUIO HOBOTO 3HAHUA U MPUMEHEHUIO 3HAHWU B PA3/INYHbIX
Yy4eOHbIX CUTYaUMAX, @ TAKKE B PeasibHbIX }KU3HEHHbIX CUTYaLMsAX, CBA3aHHbIX C bMosiornen. B nporpamme npegmeTHble
pesynbTaTbl NPeACTaBAeHbl MO rogam obyyeHus.

MpeameTHble pe3ynbTaThl 0CBOEHMA yuebHoro npeameta «buonorua» e 10 Kaacce A0MKHbI OTPaXKaTb:

chOpPMMPOBAHHOCTL 3HAHWIA O MeCTe U PO BMONOTUKN B CUCTEME HAYYHOTO 3HAHUS eCTECTBEHHbIX HAYK, B
bOpPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHbI MMPA M HAYYHOTO MMPOBO33PEHMSA, O BKIaLe
POCCUMCKUX N 3apyDeXKHbIX YYEHbIX-OMON0rOB B pa3suThe buonornm, GyHKLMOHANbLHOW FPaMOTHOCTM YesloBeKa s
peLleHns XU3HeHHbIX 3a43Y;

YMeEeHWMe pacCKkpbiBaTb cogepaHue 6ronormyecknx TEPMUNHOB U MOHATUI: KWU3Hb, K/1IETKA, OPraHn3m, meTabonmnsm
(06MEH BeulecTs U npeBpalleHne 3Heprvw|), romeocrtas (caN\operynﬂu,Mﬂ), YPOBHEBAA OpraHn3aymna XX1BbiX CUCTEM,
camosocnpounsseneHume (peﬂpOAyKLI,VIH), HacneaCTBEHHOCTb, USMEHYUBOCTb, POCT N Pa3BUTUE,

ymeHuWe usnaratb bMonormyeckme Teopmm (KNeTouHas, XpOMOCOMHas, MyTaLMOHHasA, LeHTPabHaA 40IrMa
MoNeKynapHoi 6uonoruu), 3akoHnbl (I. MeHaens, T. MopraHa, H. U. BaBunoBa) 1 yyeHus (0 LeHTpax MHOroobpasma u
NPOUCXOXKAEHMUSA KYyNbTYPHbIX pacTeHuii H. U. BaBnioBa), onpeaensaTtb rpaHuLbl UX MPUMEHUMOCTU K KUBbIM CUCTEMAM;

yYMeHWne Bnagetb mMetogamMm Hay4yHOro no3HaHUA B 6uonoruu: Ha6mo,a,eHme M onncaHune XunBblX CUCTEM, NpoL,eccos “
ﬂBHEHMVI, OopraHunsauuAa n nposegeHne 6uonornyeckoro IKCNepMMeHTa, BblABUXEHNE TMNOTE3bI, BbiIABNEHNE
3aBUCMMOCTU MeXay nccneayembimm BeENIMYMHAMMN, 0b6bACHEHUe NONYYEHHbIX Pe3y/ibTaToOB, NCMO/1Ib30BAHHbIX HAY4YHbIX
ﬂOHﬂTMﬁ, Teopm‘& M 3aKOHOB, YyMeHWNE aenatb BbiBOAbl HA OCHOBAHWUK NONYYEHHbIX PE€3Yy/1bTaTOB,

YMeHWne BblAEeNATb CyLeCTBEHHbIE NPU3HAKKN BUPYCOB, KNETOK MPOKAPUOT N 3YKAapPUOT, O4HOKNETOYHbIX N
MHOIOK/1IETOYHbIX OPraHN3MOB, 0cobeHHoCTH npoueccos: obmeHa Beuw,eCTB U NpeBpalleHNA SHEPTUN B KNETKE,
¢0TOCMHTe3a, NAaCTN4eCKoro U aHepreTnyeckoro o6meHa, XeMOCUHTE3a, MUTO34a, MEﬁO3a, onnogoTBopeHuA,
Pa3MHOXeHUA, UHONBUAYA/IbHOIO Pa3BUTUA OPraHMU3Ma (OHTOI’EHE3);

yMeHMe NPUMEHATb MNONYYEHHbIE 3HaHWNA AN 06bACHEHMA BUONOTMYECKUX NPOLLECCOB U ABAEHUI, ANA NPUHATUA
NPaKTUYECKUX PeLleHUI B NOBCEAHEBHOW KMN3HU C Lenblo obecneyeHmsa 6€30MacHOCTU CBOEro 340Pp0BbA M 340P0BbA
OKPY*KaloLWmMX togein, cobnogeHna Hopm rpamoTHOrO NOBEAEHUA B OKPYKaloLWEN NPMPoaHON cpese, NoOHUMaHue
HeobX0AMMOCTM MCNOb30BaHMA AOCTUKEHMWI cOBpeMEHHOM 6MoN0rMn u BUOTEXHONOMIA ANA PALMOHANbHOTO
NpUPOAON0Ab30BaHNS;

YMeHWne pelaTb a1eMeHTapHble reHeTu4eCckmne 3agaydym Ha MOHO- U AMI’M6pMAHO€ CKpelwunBaHme, cuenneHHoe
HacneaoBaHUeE, COCTAaB/IATbL CXEMbI MOHOI’M6pVILI,HOFO CKpeuwunBaHMA anAa npeackasaHnA HacneaosaHMA NPU3HAKOB Y
OpraHn3mos,

yMeHMe BbINONHATL NabopaTopHble M NpakTuyeckne paboTbl, cobaogatb npasuaa npu pabote ¢ y4ebHbIM U
nabopaTtopHbIM 060pya0BaHNEM;

yYMmeHune Kputnyeckn oueHmnBaTb U UHTEPNPETUPOBATb MHCI)OpMaLI,MIO 6buonormyeckoro cogepxaHumA, BKAKoYatoLlyro
ncesaoHay4Hble 3HaHUA U3 Pa3/IMYHbIX UCTOYHUNKOB (cpep,CTBa MaccoBoM MHd)OpMaLI,MM, Hay4YHO-MonynAapHble
MaTepMal'IbI), 3TNYeCKMne aCnekTbl COBPEMEHHDbIX MCC}'IELI,OBaHMVI B 6MOJ'IOI'MM, meaunuunHe, 6MOTeXHO}'|0I'VIVI;

yYMmeHune co3aaBaTb COB6CTBEHHbIE MUCbMEHHbIE U YCTHblE COO6UJ,€HMFI, O606LLI,aFI 6M0norw+ecr<yro VIHd)OpMaLJ,MIO ns3
HECKO/IbKMX NCTOYHUKOB, TPaMOTHO NCNO/Z1Ib30BaTb NOHATUIAHBIN annapar 6uonorum.



TEMATUYECKOE N/IAHUPOBAHMUE 10 K/TIACC

Ne n/n

HavumeHoBaHue pa3genos U Tem nporpamMmmbl

Konunuyecrso yacos

9neKTpoHHble (uMdposbie)

Bcero

TemaTuyeckui
KOHTPOJb

/labopaTopHble
paboTbl

oGpasoBaTeanble pecypcbl

Brvonormna Kak HayKa

Bubnnoteka LLOK
https://m.edsoo.ru/7f41c29

2

"KuBble cuctembl U nx OopraHunsauua

Bubnnoteka LLOK
https://m.edsoo.ru/7f41c29

2

XMMYeckuii coctas u CTPOEHWNE KNETKA

Bubnnoteka LLOK
https://m.edsoo.ru/7f41c29

2

K13HeseATeNbHOCTb KNETKU

Bubnnoteka LLOK
https://m.edsoo.ru/7f41c29

2

PasmHoOXeHne u nHgmeuayaabHoOe passuTme
OpraH3Imos

Bubanoteka LLOK
https://m.edsoo.ru/7f41c29

2

HacnencrBeHHOCTb M U3MEHUYMBOCTb OPraHU3MOB

15

Bubnmoteka LOK
https://m.edsoo.ru/7f41c29

2

Cenekums OpraHM3mos. OcHoBbl bMOTEXHONOINU

Bubnnoteka LIOK
https://m.edsoo.ru/7f41c29

2



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

t

PesepBHoe BpemA

Bubanoteka LLOK

https://m.edsoo.ru/7f41c29 2

OBLUEE KOJIMYECTBO YACOB MO NMPOrPAMME

34
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NOYPOYHOE NTIAHUPOBAHME 10 K/TIACC

[laTta nsydyeHus
Konwnuecrso 4yacos nnaH dakt
Nen/n [Tema ypoka Bcero [TemaTtuueckuit  |labopaTopHble 10A SNEeKTPOHHbIE UNppPOBbIE
KOHTPO/b paboTbl obpasoBaTesibHble pecypcbl
4-10 ceHT Bubnnoteka LLOK
https://m.edsoo.ru/863e6122
1 Brvonormna Kak HayKa 1
https://m.edsoo.ru/863e632a
2 MeToabl NO3HaHKUSA XKKMBOM Npupogbl. |1 11-17 ceHT Bubnnoteka LLOK
https://m.edsoo.ru/863e6122
3 Buonornyeckume cuctembl, npoueccbl U |1 18-24 ceHT Bubnmnoteka LLOK
X U3yyeHue https://m.edsoo.ru/863e6564
4 XmMnuyeckuii coctas KneTku. Boga u 1 25-ceHT-01 Bubnnoteka LLOK
MWHEpPasibHble CONn OKT https://m.edsoo.ru/863e674e
5 Benku. CoctaB 1 cTpoeHmne 6enkos 1 2-8 OKT. Bubnnoteka LLOK
https://m.edsoo.ru/863e6b72
depmeHTbl — BUONOrNYecKkue 16-22 OKT.
KaTanusaTtopsbl. labopaTtopHaa paboTa
6 . 1 Bubnmoteka LLOK
Ne 1 «M3yyeHne KaTannTuyeckom hitps:// q /863e6072
QKTUBHOCTN GEPMEHTOB £s://M.CC500. MU £
7 Yrnesoapl. /iunuapl 1 23-29 OKT. Bubnmoteka LLOK
https://m.edsoo.ru/863e6870
8 HyknenHoBble Kucnotbl. ATO 1 30 OKT-5 HOA6 Bubanoteka LLOK
https://m.edsoo.ru/863e6d5c
9 UcTtopua n metoabl U3yd4eHUA KneTkn. |1 6-12 HOAG. Bubnnoteka LLOK
KnetouHas Teopwma https://m.edsoo.ru/863e6e88
10 KneTKa KaK LuenocTHana Xmneaa cuctema. |1 13-19 Hosb6.
CTpoeHMe NPOKapPUOTUYECKOM KNETKU



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

CTpOEeHME 3YKapMOTUYECKOW KNETKM.

27 HOA6.-3

NabopatopHasa pabota Ne 2 «N3yyeHune \nexkab
. Bubnmoteka LOK
CTPOEHMSA KNETOK PAaCTEHWUM, }KUBOTHbIX,
. https://m.edsoo.ru/863e6ff0
11 rpMboB 1 baKkTepuii Nog MUKPOCKONOM
https://m.edsoo.ru/863e716c
Ha roToBbIX MUKpOMpenapartax u nx
onucaHue»
12 O6MmeH BeLecTB AN MeTabonmsm 4-10 pekab. Bubnmoteka LLOK
https://m.edsoo.ru/863e766¢
13 doTocnHTE3. XeMoCUHTE3 11-17 pekab. Bubnmoteka LLJOK



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c

https://m.edsoo.ru/863e7c98

14 DHepreTnyeckmin obmeH 18-24 pekab. Bubanoteka LLOK
https://m.edsoo.ru/863e7aae
15 Peakummn maTpuYHOro CMHTE3a. 25-31 nekab. Bubanoteka LLOK
lfeHeTUYecKuit Koa,. BruocnHtes besnka https://m.edsoo.ru/863e796e
16 HeknetouyHble popMbl }KU3HN — 9-14 aHs. Bubnmoteka LLOK
BMpPYCbI https://m.edsoo.ru/863e7540
17 MM3HEHHbIN LMKA KNETKN. 15-21 aHs. Bubnmoteka LLOK
https://m.edsoo.ru/863e7dc4
SleneHue knetkn. Mmntos. 22-28 AHB.
abopaTopHbIl onbIT «HabnatoaeHune
18 0,5 Bubnmnoteka LLOK
MWTO3a B K/IETKaX KOHUYMKA KOPELLIKa
https://m.edsoo.ru/863e7dc4
lYKa Ha roToBbIX MUKponpenapaTax»
29 aAnB.-04 Bubnnoteka LLOK
besp. https://m.edsoo.ru/863e81b6
19 Popmbl pasMHOXKeHME OpraHN3MoB
https://m.edsoo.ru/863e831e
20 Meiio3 5-11 ¢pesp. Bubnunoteka LIOK
https://m.edsoo.ru/863e7f4a
21 O6pa3oBaHue 1 pa3BUTUE NONOBbIX 12-18 desp. Bubnunoteka LLOK
KneTok. OnnoaoTeopeHue https://m.edsoo.ru/863e81b6
22 NHaouBMayanbHoe passutme 26 dpeBp.-3 Bubnmoteka LLJOK
opraHM3mosB MapTa https://m.edsoo.ru/863e8436
23 [eHeTMKa — HayKa O 4-10 mapTa Bubnunoteka LLOK
HacneaCcTBEHHOCTU M U3BMEHUYMBOCTU https://m.edsoo.ru/863e86f2
3aKoOHOMepHOCTM HacneaoBaHUA 11-17 mapTa Bubnnoteka LLOK
» npusHakos. MoHormbpuaHoe https://m.edsoo.ru/863e8878

CKpelwunBaHmne



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
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https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7dc4
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https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
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https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878

25 AnrnbpunaHoe cKpelwmBaHme. 3aKoH 18-24 mapTa Bubanoteka LLOK
He3aBUCMMOTO Hac/e0BaHUSA https://m.edsoo.ru/863e89a4
npPU3HaKoB

26 CuenneHHoOe HacnegoBaHue 25-31 maprta Bubanoteka LLOK
NPU3HaKOoB. https://m.edsoo.ru/863e8c60

27 leHeTuKa nona. HacnepgosaHue 1-7 anp. Bubnumoteka LLOK
NPW3HAKOB, CLLENIEHHbIX C MOIOM https://m.edsoo.ru/863e8c60
N3meH4nBOCTb. HeHacneacTBeHHaA 15-21 anp.

M3MeH4YMBOCTb. JlTabopaTopHasa paboTa
Ne 3 N3yueHne moanduKaLMoHHOM

28 M3MEHYNBOCTN, NOCTPOEHUE Bubnmnoteka LLOK
BapWALMOHHOIO PsiAa U BapMaLLMOHHOM https://m.edsoo.ru/863e8efe
KpMBOM»

29 HacnepcrBeHHaa MU3MEHUYMBOCTb. 22-28 anp. Bubnnoteka LLOK



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

https://m.edsoo.ru/863e8efe

30 [eHeTWKa YyenoBeKa 1 29 anp.-5 man Bubnmoteka LOK
https://m.edsoo.ru/863e8d78
31 CeneKkuma Kak HayKa 1 npouecc 1 6-12 man Bubanoteka LLOK
https://m.edsoo.ru/863e9214
32 MeToabl n 4OCTUXKEHUA CeENEeKLUU 1 13-19 man Bubnnoteka LLOK
pPacTEHUIA N HUBOTHbIX https://m.edsoo.ru/863e9214
33 BrvoTexHo0rMA Kak oTpacib 1 20-26 ma“ Bubnmoteka LLOK
Npou3BOACTBA https://m.edsoo.ru/863e9336
PesepBHbIli ypoK. O6obLieHMe no Teme 27-31 man
34 «HacnenctBeHHOCTb M U3MeHYMBOCTL |1
OpPraHnU3mMoB»
OBLUEE KONTMYECTBO YACOB MO NMPOrPAMME (34 3,5
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YYEBHO-METOAUYECKOE OBECNEYEHME OBPA3OBATE/IbHOIO NMPOLLECCA OBA3ATE/IbHbIE
YYEBHbIE MATEPUAbI ANA YYHEHUKA

* Buonorua, 10 knacc/ benses [.K., Abimwny, .M., KyaHeuoBsa J1.H. u gpyrue; nog pegakumnei
bensesa A.K., Abimwmua M., AKLMOHepHOe 06LecTBO

«MN3paTtenbcTBO «lpoceeLLeHne»

* buonorua, 11 knacc/ bensies A.K., bopoauH MN.M., Abimwumy, .M. 1 apyrue; noa pegakumeit bensesa
O.K., Oeimwuua .M., AKLMOHepHOe 06LLecTBO

«MN3paTtenbcTBo «lpoceeLeHme»

METOAUYECKUE MATEPUAJbI ONA YYUTENA

2. Akumos C.U. v ap. Bronorua B Tabaunuax, cxemax, pUcyHkax. YuebHo-obpasosaTensbHas cepus. - M:
Jlnct-Hoto, 2020. —1117c.

3. Buonorus: CnpaBoYHUK LWKOAbHMKa U cTyaeHTa/Moa pea. 3.6pema n U.MeitHke; Nep. c Hem. — 3-e
nsg,., crepeotun. — M.: [poda, 2019, c.243-244.

4. bonrosa WU.B. C60pHMK 3aga4 no obuieit 61onorum ¢ pelieHnamm a8 nocTynaroumx 8 Bysbl. - M:
00 «OHUKC 21 Bek», « Mup 1 obpasosaHue», 2016. — 134c.

5. Eroposa T.A., KnyHosa C.M. OcHoBbl 6uoTtexHonormum. — M.: UL, «Akagemua», 2020. — 122c.

6. NepHepl.U. O6uwasa 6uonorua (10-11 knaccol): MoarotosKa K EMN. KOHTponbHbIE U
camocroaTensHble paborbl/ LU.lepHep. — M.: Ikemo, 2022. — 240c.

7. MapkuHa B.B. O6uiasa 6uonorua: yuebHoe nocobue/ B.B.MapkuHa, T.}HO. TatapeHKo-Ko3muHa, T.MM.
Mopagosckas. — M.: Apoda, 2020. — 135c.

8. Heuaesa I A., degopoc E.N. dkonorus B akcnepumenTax: 10 — 11 Knaccbl: meToanyeckoe nocobue.
— M.: BeHTaHa-lpad, 2019. — 254c.

9. HosoxeHos H0.U. dunetuueckas ssontoums yenoseka.— EkatepuHbypr, 2015. — 112c.

10. Cwusornasos H.U., ArapoHoBsa W.b., 3axaposa E.T. O6wiaa 6uonorua. basosbiit yposeHb. 10 — 11
Knacc. — M.: poda, 2021. — 354c.

11. ®epopoc E.N., Heuaesa I A. DKon0rua B aKcnepumeHTax: yue6. nocobue ans ydawmxca 10 — 11
Kn. obweobpaszosarT. yupexaeHuin. — M.: BeHTaHa- pad, 2019. — 155c.

LUUDPOBbBIE OBPA3OBATE/IbHbIE PECYPCbI U PECYPCbl CETU MUHTEPHET

https://m.edsoo.ru
https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5
/10/https://www.yaklass.ru
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