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Pa6oyas nporpaMmma cocTaB/ieHa Ha OCHOBaHUMU:

depepanbHbI 3aKOH «06 06pasoBaHMK B POCCUCKOM
depepaunm» N2273-03 o1 29.12.2012 ¢ USMEHEHUAMN, B TOM YUCNe
®3 N2371 — 3 o1 24.09.2022.

Mpukasbl MuHUcTepcTBa npoceelleHus Poccuinckon Gepepaumm:

06 yTBEpPXAeHUM heaepalibHOro rocyaapCTBEHHOMo
o6pas3oBaTeNlbHOro cTaHAapTa HayasbHOro obLero o6pa3oBaHus: oT
31.05.2021 N2286 (B pencTBYytOLWEN peaakLun)

06 yTBepXXaeHnn peaepanbHOro rocyapCTBEHHOIro
o6pa3oBaTeNbHONO CTaHAapTa OCHOBHOIO 06LLero o6pasoBaHus: ot 31
mMas 2021 r. N2 287 (B gencTByoLLEN peaakLmm)

06 yTBepXxaeHuu denepanbHOro rocyaapCTBeHHOro
06pa30BaTeNbHOro CTaHAapT CPeAHero obLero obpasoBaHus: ot 17
masi 2012 r. N2 413 (B gercTBYytOLLEN peaakuun);

06 yTBepXxaeHnn dbenepanbHon obpasoBaTeNlbHON NPoOrpamMMmbl
Ha4anbHOro obuero obpasoBaHus: ot 18.05.2023 N2 370
(mencTeytoLLan pegakLums)

06 yTBepxaeHnn dbeaepanbHon obpasoBaTelbHON NPorpamMmbl
OCHOBHOr0 06Lero o6pasoBaHus: oT 18.05.2023 N2 371 (aencraytowiasn

peaakuus)

06 yTBepXxaeHnn dheaepanbHon obpasoBaTelbHON NPOrpamMmbl
cpeaHero oblero o6pasoBaHus: oT 18.05.2023 N2 372 (gevcTBytowlas

peaakuus)

O BHeceHUn N3MeHeHnn B HEKOTOpPble Npunkasbl MMHUCTepPCTBA
npoceelleHuns Poccumckon Gegepaumm, kacarowmecs dhenepanbHbiX
obpas3oBaTeNbHbIX NPOrpaMM Ha4yasibHOro 06LLLEero, OCHOBHOIO OOLLErO,
cpenHero obuiero obpasoBaHus: ot 09.10.2024 N2 704

[NonoxxeHne o paboyen nporpaMme y4ebHOro NpeameTa,
y4ye6HOro Kypca (B TOM Yucrie Kypca BHeypoYHol geatenbHocTn) MOY
CLU N283 LleHTpanbHoro panoHa Bonrorpaga.



NOACHUTEJIbHASA 3ANMNCKA

[pyn pa3paboTke NporpamMmbl Mo 6MOOMMN TEOPETUYECKYHO
OCHOBY AN1 onpeAeneHus NnoaxoaoB K GopMnpoBaHUIO coaepXXaHus
y4yebHoro npeameta «bnonorus» coctaBuan: KOHLENTyaNbHbIE
nonoxenusa Groc COO o B3anMooOYyCNOB/IEHHOCTH LiENEN,
coAep)XaHusl, pe3ynbTaToB 06yYeHUs U Tpeb6OBaHUI K YPOBHIO
NOArOTOBKM BbINMYCKHUKOB, MOIOXEHNUS 06 06LLMX LieNsaxX U NpUHLMnax,
XapaKTepu3yHoLLNX COBPEMEHHOE COCTOAHNE CUCTEMbI CPeaHEro
obLero obpasoBaHus B Poccuiickon Gegepaumm, a Takxe NosioXeHus
o crneundmnke 6GUOMOrMK, €€ 3Ha4YEeHNN B MO3HAHNN XXUBOW NpUpoabl 1
obecneyvyeHnm cyLLLeCTBOBaHNA YeloBeYecKoro obuiecTea. CornacHo
Ha3BaHHbIM MOJIOXEHUSAM, OnpeAesieHbl OCHOBHblE PYHKLNK
NporpamMmbl Mo 6uonorum n eé cTpykTypa. lNMporpamma no 6uonorun
[aET npeAcTaB/ieHne O Lensx, 06 obLen cTpatermm obyyeHus,
BOCMUTaHMA U pasBUTUSA obydaroLmxcsa cpegcTBamMm y4ebHoro
npeameTta «buonorusa», onpegensietT 06s3aTesibHOe NpeaAMEeTHOe
cofiep>xaHue, ero CTpyKTypy, pacrnpeaeneHue rno pasgenam n tTemam,
pPEKOMEHAYEMYIO NOCNen0BaTeIbHOCTb N3y4YeHus ydebHOro matepuana
C YYETOM MeXXMNPeAMETHbIX U BHYTPUMNPEAMETHbIX CBA3EN, TOTMKU
o6pasoBaTeNIbHOro NpoLecca, BO3pacTHbIX OCOGEHHOCTEWN
obyyarowmxcs. B nporpamme no 6MoN0rnMm TakxKe yunTbiBatoTCS
TpeboBaHUS K NIaHUPYEMbIM JIMYHOCTHbBIM, MeTanpeaMeTHbIM U
NpeAMETHbIM pe3yfibTaTaM 06y4YeHnsi B GOPMUPOBaAHUN OCHOBHbIX
BUAOB YY4€OHO-NMO3HaBaTeNIbHON AeATeNIbHOCTUN/YYEOHbIX AENCTBUN
06yyYaroLLMXCS MO OCBOEHUIO CoAep)KaHnsA 6BMONOrn4YecKoro
o6pa3oBaHusi. B nporpamme no 6uonorum (10 knacc, 6a3oBbliit
YPOBEHb) peann3oBaH NPUHLMMN NPEEMCTBEHHOCTU B U3YYEHUN
6uonoruu, bnarogaps YeMy B Hell MpoCcMaTPUBAETCSA HanpaBJ/IEHHOCTb
Ha pasBUTME 3HAHUN, CBA3aHHbIX C GOPMUPOBAHMEM ECTECTBEHHO-
Hay4YHOr0o MMPOBO33PEHUS, LEHHOCTHbIX OPUEHTALUI JIMYHOCTMN,
9KOJIOrMYEeCKOro MbllLIeHUs, NpeaCcTaBNeHUiA 0 3J0pOBOM obpase
YXN3HU 1 6EPEXHBIM OTHOLLEHMEM K OKpPY>KatoLlen NpUpoaHoON cpeje.
MoaToMy HapsiZy C M3ydeHneM 06LLEeONONOrMYecKmX TEOPUI, a Takxe
3HaHWIN O CTPOEHUM XXUBbIX CUCTEM PA3HOro paHra u CyLHOCTH
OCHOBHbIX NPOTEKAMOLLNX B HUX MPOLIECCOB B NPOrpaMmMe no 61Mosorum
yAEe/IeHO BHUMaHUE UCMOJIb30BaHMUIO NMOJTyYEHHbIX 3HAHUN B
NOBCEAHEBHOM XXN3HM ANSA pelleHns NpuknagHblx 3agay, B TOM YUCTIE:
NpodunnakTUKN HacneaCcTBEHHbIX 3ab60neBaHN YeNOBEKa,
Me[MKOreHeTUYeCKOro KOHCYNIbTUPOBaHMUS, 060CHOBaHWS
3KOJIOrMYECKM Lie1ecoobpasHoOro NoBeAEHUS B OKPY)KatoLLEN
NpUpoAHOU cpefe, aHannsa BANSAHUA XO03ANCTBEHHOW AeATeNIbHOCTHU
YyeNloBeKa Ha COCTOSIHME NPUPOAHbIX U UCKYCCTBEHHbIX 3KOCUCTEM.
YcuneHne BHUMaHUA K NpUKNagHOM HanpaBneHHOCTUN Y4e6HOro



npeamMeta «bronorus» NpoANKTOBaHO HEOHXOANMOCTbHO
obecneyvyeHuns yCrioBU NS pelleHns OAHON U3 aKTyasibHbIX 3a4ay
LUKOJIbHOIO 6MOI0rMYeCcKoro o6pasoBaHusl, Kotopasi npegnonaraer
dbopMupoBaHume y obydaromMxcs CNocobHOCTN aaanTMpoBaTbCs K
N3MEHEHUAM AMHAMUYHO pa3BUBaKOLLErOCA COBPEMEHHOIO MUpa.
Buonorus Ha ypoBHe cpefHero obuiero o6pasoBaHus 3aHMMaeT
Ba)kHOe MecTo. OHa obecneynBaeT hopMMpoOBaHMe y 06yYaroLmMxcs
npeAcTaBNeHNI O HAYy4YHON KapTMHE MUpa, paclumpsieT un oboobLiaeT
3HaHMA 0 XXMBOW NPUPOLE, €€ OTNINUUTESbHbIX NPU3HaKax — YPOBHEBOM
OpraHMsaunmn 1 3BOMOLMM, CO3AAET YCNOBMUSA AJ1: MO3HAHUSA 3aKOHOB
YXMBOW NpupoAbl, opMupoBaHus GyHKLMOHANbHOM rPaMOTHOCTH,
HaBbIKOB 30POBOro U 6e€30MacHOro obpasa XXn3Hu, 3K0JI0rM4YecKoro
MbILU/IEHUS, LEHHOCTHOIO OTHOLLEHUS K XXMBOW NPUPOLE U YENOBEKY.
Bonblioe 3HayeHne BMONOTUst UMEET TaKXKe AN peLleHuns
BOCMMTATENbHbIX M pa3BMBalOLLNX 3a4a4 CpefHero obLiero
06pa30oBaHus, counanusauum odbyyarowmxcs. MayyeHume 6nonorum
obecneumBaeT ycnoBus Ans GopMUpoBaHNS MHTENNEKTYasbHbIX,
KOMMYHUKALMNOHHbIX U MHPOPMaALMOHHbIX HAaBbIKOB, 3CTETUYECKOM
KYNbTypbl, COCOOCTBYET NHTErpaunm 6MoN0orMyecknx 3HaHum ¢
NpeACTaBNEHUAMU U3 APYTMX Y4EOHbIX MPEeAMETOB, B YaCTHOCTH,
DU3UKN, XUMUN N reorpaduun.

HasBaHHble N0NoXeHMs O NpegHasHa4YeHnn y4ebHOro npegmeTa
«bnonorus» coctaBMAM OCHOBY AN onNpeaeneHns NoAxXoaoB K 0Téopy
N CTPYKTYPUPOBAHUIO €ro COAEPXKaHUSA, NpeaCTaB/IEHHOIO B
nporpamme no 6uonornn. OT60pP coaep)xaHns y4ebHOro npegmeTta
«bnonorus» Ha 6a30BOM YPOBHE OCYLLLECTBJIEH C MO3ULNNI
Ky/bTypOCOO6pa3HOro noaxona, B COOTBETCTBUM C KOTOPbIM
obyyaroLmecs AOMKHbI OCBOUTb 3HaHWUA U YMEHUS, 3Ha4YMMble Ans
dbopMupoBaHus 06LEeN KyNbTypbl, onpeaensitolmne agekBaTHoe
noBefeHMe YenoBeKa B OKpYyXXaroLLen npupoaHon cpese,
BOCTpebOBaHHbIe B MOBCEAHEBHOM XXMU3HU U NPaKTUYECKOM
aeatenbHocTU. Ocoboe MeCcTO B 3TOM CUCTEME 3HAHWUIN 3aHMMaALOT
9/1IeEMEHTbI COAEPXKAHUS, KOTOpble CyXaT OCHOBOM ANs
dhopMuMpoBaHnAa NpeaCcTaBAeHNn 0 COBPEMEHHOW eCTECTBEHHO-HAY4YHOWN
KapTUHe MUpa N LLEHHOCTHbIX OPUEHTALMAX IMYHOCT!,
CNOCOOCTBYIOLWMX F'YMaHU3aLmMm 61Monorm4eckoro o6pasoBaHus.
CTpyKTypMpOBaHue cogepxXaHus yuebHOro maTepmana B nporpaMmme o
6UONOrnKM OCYLLLECTBIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUSI SHAHWUI
06 OTINYNTENBbHbBIX OCOBEHHOCTAX XMBOW NPUPOAbI, O €€ YPOBHEBOWN
opraHusauumn n 9BosIoLUNK. B COOTBETCTBUM C 3TUM B CTPYKTYype
y4yebHoro npeameta «bnonorus» BbiaeneHbl cneayrouine
cofepXaTtenbHble NMHUN: «brnonorusa Kkak Hayka. Metoabl Hay4YHoOro
No3HaHUsA», «<KneTtka Kak buonornyeckasn cuctemar, «OpraHnam Kak



6uonornyeckas cucrtemar, «Cmctema n MHoroobpasme
OpraHM4yecKoro Mupa», «3BOJIHOLUSA XXUBOW NPUPOAbLI», « IKOCUCTEMbI U
npucyLime UM 3aKOHOMEPHOCTMW». Llenb nayuyeHuns yyebHoro npeamMerta
«bnonorus» Ha 6a30BOM ypOBHE — OBlafieHMe 00yYaroLLMMNCS
3HaHMAMM O CTPYKTYPHO-QYHKLIMOHANbHON OpraHn3aLmMm XXMBbIX
CUCTEM Pa3HOro paHra u NnpnobpeTeHne yMeHU UCNOMb30BaTb 3TU
3HaHMA OJ19 rPaMOTHbIX AENCTBUIN B OTHOLLEHUN OO BEKTOB XXMBOW
NPUPOAbI N PeLLEeHMA PasINYHbIX XXM3HEHHbIX NpobsieM. [loCcTMKeHme
Llenn U3y4eHus y4ebHoro npegmeta «bnonorunsi» Ha 6a3soBoM ypoBHE
obecneymBaeTCs peleHneM Crieayolmnx 3agay;: OCBOeHNe
06y4atoLLNMNCA CUCTEMbI 3HAHUI O BUONIOTMYECKMX TEOPUSIX, YYEHUSX,
3aKOHaXx, 3aKOHOMEPHOCTSX, TMNoTesax, NpaBuaax, CnyxXatinx OCHOBOW
Ans GopMmnpoBaHuna NpeacTaBNeEHNN O eCTECTBEHHO-HAy4YHON KapTUHe
MMpPa, 0 MeToAax Hay4yHOro No3HaHusl, CTPOEHUKN, MHOroo6pasum u
OCOOEHHOCTAX XMBbIX CUCTEM Pa3HOIro YPOBHSA OpraHMsaumm,
BblAAOLLMXCA OTKPbITUSAX U COBPEMEHHbIX UCCNeAOBaHNSAX B BUONOTnK;
dbopmMmpoBaHuMe y 06yyaroLLmMXcsa No3HaBaTeNbHbIX, MHTEEKTYasbHbIX
N TBOPYECKMX CNOCOBHOCTEN B MpoLiecce aHann3a AaHHbIX O NyTAX
pasBUTUA B BUONOrNKN HayYHbIX B3rNSA40B, MAEeN U NOAXOL0B K
N3YYEHWUIO XXMBbIX CUCTEM Pa3HOro YPOBHSA OpraHun3auum; CTaHOBNEHNE
y 0byyatoLmnxcs oobLen KynbTypbl, PyHKLNOHANbHON FPaMOTHOCTMH,
pasBUTUE YMEHUI OOBACHATb M OL,EHUBAaTb ABJIEHUSI OKPY>KatoLLLero
MMpPa XUBOM NPUPOAbI HA OCHOBAHMM 3HAHWUM U OMbITa, NOSTYYEHHbIX
Npu U3y4yeHum 6uonornu; GopmMmpoBaHme y 06yyaroLLmMXCs YMEHWN
WNNKOCTPUMPOBAaTb 3HAYEHME BUONOMMYECKNX 3HAHUI B MPaKTUYECKON
AenATeNbHOCTU YenoBeKa, Pa3BUTUN COBPEMEHHbIX MeAULIMHCKUX
TEXHOJIOTUM U arpoOBUOTEXHOIONMIA; BOCNMTaHME YOeXXAEHHOCTU B
BO3MOXHOCTW MO3HAHUA YE€I0BEKOM XUBOW NPUPOAbI, HEO6XOAUMOCTHU
6epeXXHOro OTHOLLEHNSA K HEW, COBNOAEHNST STUYECKUX HOPM NpU
NpoBeAeHUN 6UONTIOrMYeCcKNX NccnegoBaHUm; 0CO3HaHME LLEHHOCTY
O6MONOrMYECKMX 3HAHWUI ANS MOBbILWEHWSA YPOBHSA 3KOI0MMYECKON
KynbTypbl, 418 GOPMMPOBAHMA HAYy4YHOrO MUPOBO33PEHUS;
NPUMEHEHNEe NPUOBPETEHHDBIX 3HAHUIN N YMEHWNI B MOBCEAHEBHOM
YXM3HU 11 OLEHKM NocneacTBUIN CBOeN AesATeNIbHOCTU MO OTHOLUEHUIO
K OKpY>XatoLLen cpeae, CO6CTBEHHOMY 340POBbIO, 060CHOBaHME U
cobntogeHne Mmep npodunakTukm sabonesaHunin. B cucteme cpegHero
o6LLero obpasoBaHus «brnonorus», nsydaemas Ha 6a3o0BOM YPOBHE,
ABNSAeTCS 0653aTe/IbHbIM y4eOHbIM NPeAMETOM, BXOASALLMM B COCTaB
npeaMeTHOM 06n1acTu «EcTecTBEHHO-Hay4YHble NMPeaMETbI».

na nsyyeHnsa 6nonormm Ha 6asoBoM YypoBHe CpefHero ooLero
o6pasoBaHus otBoanTca B 10 knacce — 34 yaca (1 yac B Hegento)

COAEP>XAHUE OBYYEHUSA 10 KJTACC



Tema 1. buonorusa Kak Hayka.

Buonorus kak Hayka. CBi3b 600K C O6LLLECTBEHHBIMU,
TEXHUYECKUMU N APYrMMWN eCTECTBEHHbIMW HayKamu, punocoduen,
9TUKOW, 3CTETUKOM 1 NpaBoM. Ponb 6uonornmn B popmMmpoBaHum
COBPEMEHHOW Hay4YHOWN KapTMHbl Mnpa. CuctemMa 6UOSIOrMYecKmx Hayk.
MeToabl NO3HAHMA XXMBOK Npupoabl (HabnoAeHNE, SKCMEPUMEHT,
onucaHue, 3aMepeHune, knaccudukaums, MoOAeNMPOBaHUE,
cTaTUcTUYeckasn o6paboTKa AaHHbIX). leMoHcTpauuu: MopTpeTsbl: Y.
HapsuH, [ Mengenb, H. K. Konbuos, ). YoTcoH un ®. Kpuk. Tabnuubi 1
cxeMbl: «MeTogbl NO3HAHUS XXMBOW NMPUPOAbI». JTabopaTopHble U
NpakTnyeckune paboThbl: NMpakTnyeckas padota N2 1. «Mcnonb3oBaHme
pasnMyYHbIX METOAOB NPU N3YYEHUN BUONOTNYECKNX OOBEKTOBY.

Tema 2. XKuBble CUCTEMbI U X OpraHM3aLuA.

XXuBble cucteMbl (6MOCUCTEMbI) KaK NpeaMeT U3yyeHus
6nonornun. OTNMYMe X1BbIX CACTEM OT HEOPraHNYECKON NPUPOAbI.
CBonicTBa 6uocucTeM 1 Ux pazHoobpasune. YpoBHU opraHusaumm
O6UOCUCTEM: MOJEKYNISIPHbIN, KNTETOYHbIN, TKaHEBbIA, OpraHN3MeHHbIN,
nonynsiUMOHHOBUAOBOW, 9KOCUCTEMHbI (6UOreoLLeHOTUYECKMIY),
6nocdepHbIn. leMmoHcTpauuu: Tabnuubl n cxembl: «OCHOBHble
NPU3HAKM XXN3HW», «YPOBHM OpraHn3aLunm XXMBOWM Npupoabi».
O6opynoBaHue: mogenb Mmonekynbl JHK.

Tema 3. XuMHUeckuin CocTaB U CTPOEHUE KNEeTKMU.

XUMUYECKMI COCTaB KNIETKU. XUMNYECKUNE 3SIEMEHTDI:
MaKpO3/1IEMEHTbI, MUKPO3/IeEMEHTbI. Boaa n MMHepanbHble BellecTBa.
dyHKUMKM BOAbI U MUHEpPasbHbIX BELLECTB B KNeTke. [Nogaep)xaHue
ocMoTunYyeckoro 6anaHca. benku. CoctaB 1 cTpoeHne 6enKoB.
AMMWHOKNCNOTbI — MOHOMEpPbI 6e/1KOB. He3aMeHUMbIe U 3aMEHUMbIe
aMWHOKMUCNOTbl. AMUMHOKUCNOTHbIN COCTaB. YPOBHU CTPYKTYpblI
6enKoBOI Monekysnbl (NepBUYHas], BTOPUYHas, TPETUYHASA U
YyeTBepTMYHasA CTPYKTypa). XMMUYECKMe CBOMCTBA GENKOB.
Buonornyeckne pyHkunn 6enkoB. PepMeHTbl — BUONOrMyeckme
KaTanusatopbl. CTpoeHue ¢pepMeHTa: akTUBHbIN LEHTP, cybcTpaTHas
cneyndpunyHocTb. KodbepMeHTbl. BUTaMUHbI. OTANYMA PEepMEHTOB OT
HeopraHMYecKux KaTanmMsaTopoB. YrneBoAbl: MOHOocaxapuabl (F1oKo3a,
prn60o3a 1 Ae30KcMpurb03a), Ancaxapuabl (caxaposa, nakTosa) u
nonucaxapuabl (Kpaxman, FMKoreH, uenntonosa). buonorunyeckume
dyHKUMKM yrneBogoB.. Jlunugbl: Tpurnuuepuabl, dochonunuibl,
ctepongbl. fmpgpodunbHorngpodobHble cBoncTBa. bronormyeckue
dyHKUMM nunugos. CpaBHEHWE Yr1eBoAO0B, 6€1KOB U MNNUAOB KakK
NCTOYHUKOB 3Hepruun. HyknenHosble kucnotbl: AHK n PHK.



Hykneotngbl — MOHOMEpPbI HYKNEMHOBbIX KNCNOT. CTpoeHune u
dyHkuymm JHK. CtpoeHne n pyHkummn PHK. Buabl PHK. AT®: ctpoeHue n
dyHKUmMK. LiInTonorua — Hayka o knetke. KnetoyHas Teopmsa — npumMep
B3aMMoAencTemna ngemn n paktos B HaAyYHOM No3HaHUKU. MeTofbl
N3yyeHus KNeTkn. Knertka Kak LenocTtHas xxueas cuctema. O6uue
NPU3HaKKM KNeTOK: 3aMKHYyTas Hapy>XHas MemMbpaHa, Monekynbl [JHK
KaK reHeTU4YeCKUiM annapaT, cuctemMa cuHTesa 6enka. Tunbl KNeTok:
ayKapuoTuyeckas n npokapmotunyeckas. OCoO6eHHOCTUN CTPOEHMUS
npoKapuoTuyeckom knetkun. KnetoyHas cteHka 6aktepuin. CTpoeHue
ayKapuoTundeckon knetkn. OCHOBHblE OTNINYNA pacTUTENbHON,
YXMBOTHOM U FTPUBHOM KNETKN. NOBEPXHOCTHbIE CTPYKTYPbl KNETOK —
KNeToYHasa CTeHKa, MUKoKanukce, ux pyHkuuu. NnasmaTtmyeckas
MeMOpaHa, e€ cBoncTBa U pyHKUmMn. Lintonnasma n e€ opraHongbil.
OpHoMeM6bpaHHble opraHomngbl kneTtku: AlNC, annapaT MNonbaXxw,
nnM3ocombl. lMonyaBTOHOMHbIE OpraHouAbl KNETKU: MUTOXOHAPUM,
nnactugbl. NponcxoxgeHne MUTOXOHAPUIA U NnacTug. Buabl nnactump.
HememM6paHHble opraHouAbl KNeTKn: puboCOMbI, KIETOYHbIN LEHTP,
LEHTPUONU, PECHUYKN, XXTYTUKN. DYHKLUN OpraHOMaOB KIETKN.
BkntoyeHua. 4apo — perynaTtopHbIn LeHTp KneTkn. CTpoeHue aapa:
aaepHas 060104Ka, Kapyornaa3ma, XpOMaTuWH, SAPbILLKO. XpOMOCOMbI.
TpaHcnopT BewecTB B KiieTke. [leMoHcTpauuu: [opTtpeTbl: A.
JleBeHryk, P. Tyk, T. LLBaHH, M. LUnengen, P. Bupxos., ). YOTcoH, .
Kpuk, M. YunkuHc, P. ®paHknuH, K. M. bap. narpamMmmbl:
«PacnpefeneHne XMMnU4YecKux aJ1IEMEHTOB B HEXUBOW NMpUpoae»,
«PacnpefeneHne XMMnU4YeCcKux aJ1EMEHTOB B XXMBOW NPUPoOAE».
Tabnuubl n cxemsl: «[eprnoanyeckas Tabnmua XMMUYECKUX
a/51eMeHTOB», «CTpOEHNEe MONEKYNbl BOAbI», «kbUoCnHTE3 6enkay,
«CTpoeHune monekynbl 6enka», «CTpoeHne hepmeHTar, «<HyknenHoBble
kncnotbl. JHK», «CTpoeHne monekynbl AT®», «CTpoeHune
9YKapMoTUYECKOMN KNeTKn», «CTpoeHne XXUBOTHOMU KNeTKn», «CTpoeHue
pacTUTENbHON KNETKM», «CTpOEHNE NPOKAPUOTUYECKOMN KNETKN»,
«CTpoeHue agpa KNeTkn», «Yrneeogbl», «Jiunngbi».

O6opyaoBaHue: CBETOBOM MUKPOCKOI, 060pyaoBaHuMe OJis
NpoBeAEHUS HAONKOAEHUN, NBMEPEHWNI, SKCNEPUMEHTOB,
MUKponpenapaTbl pacTUTENbHbIX, XXUBOTHbIX U 6aKTepuanbHbIX
KneTok. JTabopaTopHble U NpaKTUYeckKue paboTbl:

JlabopaTtopHas pa6ota N2 1. «M3yyeHune KaTaIMTUUYECKOM
aKTUBHOCTU (pepMeHTOB (Ha NpMMepe aMuasbl UK KaTanasbl)».
JlabopaTtopHas pa6oTa N2 2. «M3yyeHune CTPOEHNS KITIETOK pacTeEHUN,
YXUBOTHbIX 1 6aKTEPUIN NOJ, MUKPOCKOMOM Ha roTOBbIX
MUKponpenapaTax u UX onucaHue».

TemMa 4. XKusHeiesiTe/ibHOCTb KJ1IETKMU.



O6MeH BeLlecTB, UM MeTabonmamM. AccumMnnaums
(nnacTuyeckuin o6MeH) n anccumunsaumsa (sHepreTuYeckuii o6MeH) —
[iBe CTOPOHbI €ANHOro Npouecca MeTabonnama. Ponb 3aKoHOB
COXpPaHEeHMA BELECTB M HEPrUKn B MOHMMaHUN MeTabonunama. Tunbl
OOMEHa BeLLECTB: aBTOTPOPHbIN U reTepoTpodHbIN. Ponb pepMeHTOB B
O6MeHe BeLLEeCTB M NpeBpaLleHn aHeprum B Knetke. POTOCHMHTES.
CeToBasi M1 TeMHoBas pa3bl poTocuHTe3a. Peakumm poToCcUHTESA.
9ddekTUBHOCTb GOTOCUHTE3A. 3HaYeHNe GOTOCUHTE3A A1 XKUBHU Ha
3emre. BnnsaHue ycnosuin cpeabl Ha GOTOCUHTE3 U CNOCO6bI
NOBbILWEHNS ero NPOAYKTUBHOCTU Y KYJIbTYPHbIX pacTeHUN.
XeMocuHTe3. XeMOoCUuHTe3npyowme 6aktepun. 3Ha4yeHMe XeMOCHHTE3a
ANSA XXU3HN Ha 3emrie. QHepreTMyecknin obmMmeH B Knetke. Paclennenue
BeLeCTB, BblAeNneHne nu akkyMynnmpoBaHue dHeprum B KieTke. 3Tanbl
9HepreTuyeckoro obmeHa. Mmukonna. bpoxxeHne u ero BuAbl.
KncnopogHoe okucneHue, unmn KnetoyHoe gbixaHune. OKUCNUTesibHoe
dbochopunupoBaHmne. IPHEKTUBHOCTb IHEPreTUYECKOro o6MeHa.
Peakuun maTpm4Horo cuHtesa. leHetndeckas nupopmaumsa n JHK.
Peanusauus reHeTU4ecKom MHPopMaunn B KneTke. [eHeTUYeCKn Kop,
N ero cBOMCTBA. TpaHcKpunuma — MaTpudHbIn cuHTes PHK.
TpaHcnauma — 6uocnHTes 6esnka. dTanbl TpaHcnauMn. KognposaHue
aMuHokucnot. Ponb pubocom B 6MOCUHTE3E 6enka. HekneToyHble
hopMbl XN3HU — BUpYCbl. UcTopusa oTkpbiTus Bupycos (4. U.
MBaHOBCKUR).

OCO6EHHOCTU CTPOEHUS N XXNMIHEHHOIO LiMK1a BUPYCOB.
BakTepuodarn. bonesHu pacteHUn, XXMBOTHbIX N YESTI0BEKA,
Bbi3blBaeMble BUpycamu. Bupyc ummyHogeduunta yenoseka (BUY) -
Bo3oyautenb ClMNOa. ObpaTHasa TpaHCKpMNLUMS, peBepTasa u
NHTerpasa. lNpodurnakTnka pacnpocTpaHeHUs BUPYCHbIX 3ab60neBaHUN.
HemoHcTpauuu: MNMoptpetbl: H. K. Konbuos, . N. MBaHoBckui, K. A.
Tumunpaze. Tabnuubl U CXeMbI: « TUMbl NUTaHURA», «MeTabonnam»,
«MnTOXOHAPUA», « IHEPreTUYECKUI 0OMEH», «XNoponnacT»,
«PoTocnHTes», «CTpoeHne JHK», «CTpoeHune n dyHKUMOHUPOBaHME
reHa», «<CuHTe3 6enkavr, «[eHeTu4eckui Kogy, «Bupycol»,
«bakTepnodarn», «CTpoeHne n >XnUsHeHHbIn unkn supyca Crn/a,
6akTepuodarar, «Pennukaumsa HK». O6opygoBaHune: Moaenu-
annnukaummn «<YyaoeHne [HK u TpaHcKpunuus», «kbnocmHTes 6enkay,
«CTpoeHune KneTkn», mogenb cTpykTypbl HK.

Tema 5. PasaMHOXXeHUe U UHAuBUAYyanbHoe pasBuTHe
OpraH1MsMoB.

KNeTouHbI LUK, NN XXU3HEHHbIN LUK KNeTku. MHTepdasa u
MUTO3. MpoLecchl, NpoTeKkatolune B UHTepdase. Pennukauns —



peakuust MaTpuyHoro cuHTesa [AHK. CTpoeHne XpoOMOCOM.
XPOMOCOMHbIV Habop — KapnoTun. AMnaonaHbli U ransongHbli
XPOMOCOMHble Habopbl. XpoMaTuapl. LinTonornyeckne ocHoBbI
Pa3MHOXEHUA N UHAMBUAYANIbHOIo pa3BUTUS OpraHn3moB. [leneHne
KneTkn — Mntos. Ctagum mutosa. lNpouecchol, npoucxogsiumne Ha
pasHbIX CTaAnAX MUTO3a. buonornyeckuim cMbicn MUTO3a.
MNporpammunpyemas rub6enb KNneTkn — anonTtos. PopmMbl pasMHOXEHUSA
OpraHn3moB: 6ecrnosoe 1 nosoBoe. Buabl 6ecnosnoro paaMHOXXeHMUs:
AeneHne HafBOeE, NOYKOBAHME OAHO- U MHOMOKJ/IETOYHbIX,
cnopoobpa3oBaHune, BereTaTMBHOE pasMHOXeHUe. ICKyCCTBEHHOE
KNIOHMpOBaHWe OpraHN3MoOB, ero 3Ha4yeHue s cenekuumun. Nonosoe
pa3MHOXeHMe, ero oTnnuus ot 6ecnosnoro. Menos. Ctagun merosa.
[Mpouecchbl, nponucxoasume Ha ctagmsax mMenosa. [lloBegeHne XxpoMocoM
B Meno3se. KpoccuHrosep. bnonornyeckunim CMbICs U 3Ha4yeHne Menosa.
[amMeToreHes — npolecc 06pas3oBaHUS NOMNOBbIX KIETOK Y XXMBOTHbIX.
MMonoBble enesbl: CEMEHHUKUN N an4yHukn. ObpasoBaHne 1 pa3BuTue
MONOBbIX KNETOK — raMeT (crnepmaTtosouns, snLekneTka) —
cnepmatoreHes 1 oBoreHes. OCO6eHHOCTU CTPOEHNA ANLIEKNTETOK U
cnepmaTto3ongos. OnnogotBopeHue. lNapTeHoreHes. MHAuBUAYyanbHoe
pa3BuTUe (OHTOreHes). IM6pPUOHaNbHOE pa3BUTUE (aIMBpUoreHes).
STanbl SMO6PUOHANIBHOIO Pa3BUTUA Y MO3BOHOYHbIX XXMBOTHBbIX:
ApobneHune, racTpynsaums, opraHoreHes. [loctaMbproHanbHoe
pasBuTme. Tnbl NOCTIMOPUOHANIBHOIO Pa3BUTUSA: MPSAMOE, HENPSAMOe
(NMUMHOYHOE). BnuaHue cpelbl Ha pa3BUTUE OpraHM3MoB, haKTopbl,
CcnocobHble Bbl3blBaTb BPOXAEHHbIE YpoAcTBa. PocT 1 pasButue
pacTteHnin. OHTOreHes LBETKOBOIO pacTEHUA: CTPOEHNE CEMEHU, CTaaum
pas3BuTUA. leMoHcTpaumn: Tabnuubl n cxeMbl: «OOpMbl pa3MHOXEHNS
OpraHM3MoB», «[1JBONHOE ONN0A40TBOPEHME Y LIBETKOBbIX PpaCTEHNIN,
«BereTtaTnBHOE pa3MHOXEHNE pacTeHUN», «[lefnieHne KneTku
6aKTepuiny, «CTpoeHne NoNoBbIX KNeToK», «CTpPOeHNE XpOMOCOMbI»,
«KneTo4yHbIn uukny», «<Pennukayma JHK», «Muto3», «Menos», «[pamoe
N HeNpsIMOe pa3BuUTUE», «<FaMeToreHes y MJIeKoNUTatoLWmux n
yenoBeka», «OCHOBHble CTaann oHToreHesa». 06opyaoBaHMeE:
MWKpPOCKON, MUKponpenapaTtbl «CnepmMaTto3onabl MAEeKONUTatoLWero,
«fAnuekneTka MnekonuTaroLwero», «kKapmoknHes B KneTkax Kopewka
nyKa», MarHuTHas Mogenb-annankauus «leneHne KneTkn», Mogesnb
AHK, mogenb meTadasHOM XPpOMOCOMbI.

JlabopaTopHble U NpaKTu4eckue paboThbl: JlabopaTopHasa paboTa
Ne 3. «HabnroaeHne MMTO3a B K/IeTKaxX KOHYMKA KOpeLlKa flyKa Ha
rOoTOBbIX MUKpoMnpenapaTtax». JlabopatopHasa paboTta N2 4. «M3yyeHune
CTPOEHMS MOJNIOBbIX K/TIETOK Ha roTOBbIX MUKpOMpenapaTax».

Tema 6. HacnencTtBeHHOCTb U UBMEHYMBOCTb OpraHUSMOB.



[MpeaMeT 1 3agayuun reHeTukun. Uictopua pasButuda reHeTukn. Ponb
LIMTOIOTMN U SMOPUOSIOrNK B CTAHOBJIEHUM FreHETUKU. Bknag
POCCUNCKUNX M 3apybeXHbIX YY4EHbIX B pa3BUTUE reHeTUKU. MeToabl
reHeTUKU (rMbpnaoNOrnYecKnii, LMTOreHeTUYEeCKN, MOJTIEKYNSPHO-
reHeTnyeckmin). OCHOBHble reHeTUYecKue NoHsTus. MeHeTuyeckas
CUMBOJIMKA, UCMOJIb3yeMas B CXeMax CKpeLLnBaHun. 3aKOHOMEPHOCTU
HaciegoBaHUSA NPU3HAKOB, YCTaHOBJIEHHble [. MeHaenem.
MoHOrnépuaHoe cKkpelmBaHue. 3aKkoH eAMHO06pa3ns rmopuaoB
nepBoro nokoneHus. NpaBuno AOMUHUPOBAHUA. 3aKOH pacLlenseHns
Npn3HaKkoB. [MnoTesa YMCTOTbl ramert. [osiHoe U HernoiHoe
AOMUHUpOBaHue. AnrnbpmaHoe ckpelnBaHne. 3aKoH HE3aBUCUMOTO
Hac/iei0BaHUSA NPU3HAKOB. LIMToreHeTn4yeckne 0OCHOBbI AUrMOPUAHOIO
cKpewmBaHua. AHanmsnpyrollee ckpewmBaHume. cnonbsoBaHue
aHaNM3NPYHOLLLEro CKpeLLnBaH1sa 4Na onpeaeneHnsa reHoTmna ocoom.
CuenneHHoe HacnegoBaHuWe npuaHakoB. PaboTta T. MopraHa no
cuernsieHHOMY HacnefoBaHUIO reHoB. HapylueHne cuensieHns reHoB B
pesynbTaTe KpOCCUHroBepa. XpOMOCOMHas Teopus
HacnenCTBEHHOCTU. [eHeTnYeckue KapTbl. [eHeTunka nona.
XpoOMOCOMHOe onpefesnieHne nona. AyTocoMbl U NOSI0OBblEe XPOMOCOMbI.
[OMOraMeTHble U reTeporaMeTHble opraHn3mMbl. HacnegoBsaHue
NPU3HAKOB, CLENJIEHHbIX C N0SIOM. U3MeHUYMBOCTb. Buabl
N3MEHYNBOCTU. HEHacNeACTBEHHAdA U HacneacTBeHHada. Ponb cpefbl B
HeHacneACTBEHHOW N3MEHUYNBOCTU. XapaKTepucTmka
MOAMPUKALMOHHOM N3MEHYMBOCTU. BapraunoHHbIN psg u
BapunaunoHHasa KpuBasi. Hopma peakuunm npnsHaka. KonmyecTBeHHble U
KayeCTBEHHble NPpU3HaKu N1 nx Hopma peakumun. CBoncTea
MoAM(PMKaALNOHHOM N3MEHUYMBOCTU. HacneacTBeHHas, nnu
reHoTununyeckas, usMeH4YnBocTb. KomMbMHaATMBHAsA NU3MEHUYUBOCTb.
Menos 1 Nos1oBoK NpoLecc — 0CHoBa KOMOUHATUBHOM N3MEHYUBOCTM.
MyTauMOHHasa n3MeHUYnBOCTb. Knaccudukauyms MyTaumin: reHHble,
XPOMOCOMHbIE, FreHOMHble. HacToTa 1 NpuYnHbl MyTauun. MyTtareHHble
dhaKTopbl. 3aKOH FOMOJIOMMYECKUX PALOB B HAacNeLCTBEHHOM
nameHymsocTtn H. . BaBunosa. BHesgepHasa HacneLCTBEHHOCTb U
N3MEHYNBOCTb. [eHeTnKa Yyenoseka. KapmoTtun yenoseka. OCHOBHblE
MeTOAbl FrEHETUKMN YesI0OBEKa: reHeaslIormyeckumn, 61iM3HeL0BbIN,
LUTOreHeTUYEeCKNN, BUOXMMUYECKNI, MONEKYNSIPHO-TEHETUYECKUMN.
CoBpeMeHHoe onpeaesnieHne reHoTmna: NoJIHOreHoOMHoe
CeKBEHUpPOBaHMe, reHOTUNMMPOBaHUE, B TOM Yncrie ¢ nomoubto MLP-
aHanusa. HacnepcTBeHHble 3a601€BaHUSA Ye/T0BEKA: FreHHble 601e3HN,
60n1€3HM C HacNneACTBEHHON NpeapacnosioXXeHHOCTbIO, XPOMOCOMHbIe
60ne3Hn. ComaTmyeckne n reHepaTuBHble MyTaunun. CTBonoBble
KNneTku. MNMpuHUMnbl 340POBOro 06pasa XU3HU, ANarHOCTUKMY,
NPoPUNaKTUKKN U NIeYEeHUsI TeHETUYECKNX 6one3Hen. Meanko-
reHeTUYecKoe KOHCYbTUpoBaHMe. 3HaYeHne MegULMHCKON reHETUKN B



npenoTBpaLLEeHNN U JIeYEHUM reHEeTUYECKMX 3ab60NeBaHUN
yenoBeka. leMoHcTpauuu: MNMopTtpeTbl: [. MeHaenb, T. MopraH, . ae
®pus, C. C. YeTtBepukos, H. B. TumodeeB-Pecosckui, H. V. BaBunos.
Tabnuubl n cxemMbl: «kMOHOrMOPUAHOE CKPELLUMBAHUE U €ro
LMTOreHeTu4Yyeckasa oCHoBa», «3aKOH pacLLlensieHns 1 ero
LMTOreHeTM4Yyeckasa OCHOBa», «3aKOH YNCTOTbI raMeT», «[AurnbpmnagHoe
CcKpelwmBaHume», «Llutonornyeckne ocHoBbl AUrM6pmMaHOro
ckpewmBaHua», «kMenos», «Bsanmogencrene annesibHbIX reHOB»,
«['eHeTUyecKkune KapTbl paCTEHUI, XXUBOTHbIX N YenoBeKa», «[eHeTuka
nona», «3aKOHOMEPHOCTU HacneaoBaHUS, CLLENIEHHOIO C NOJSIOMY,
«KapuoTunbl YesioBeKa 1 XXUBOTHbIX», «Buabl N3BMEHYNBOCTUY,
«MoaudurkKaunoHHasa N3MeHYNBOCTb», «<HacnegoBaHue pesychakTopa,
«['eHeTuKa rpynn KpoBu», «kMyTaunMOHHAA U3MEHYMBOCTb».
O6opyanoBaHue: Mogenu-annankaumm «MoHornopugHoe
CKpeLlnBaHue», «<HenonHoe gOMUHUpOBaHue», «urnbpmaHoe
ckpelwmBaHue», «[lepekpeCT XpOMOCOM», MUKPOCKOM U
MUKponpenapat «[po3oduna» (Hopma, MyTaumum GopMbl KpbISibeB U
oKpacku Tena), repbapuin «<Fopox NOCEBHOM.

JlabopaTopHble U NpaKTu4eckue paboThbl: JlabopaTopHaa paboTa
N2 5. «M3yyeHne pesynbTaToB MOHOMMOGPUAHOIO U ANTM6PULHOIO
CKpeLwmBaHus y 4po30o@dusibl Ha roTOBbIX MUKpoOMNpenapaTax».
JlabopaTtopHas pa6ota N2 6. «M3yyeHne MoanPUKaLMOHHOM
N3MEHYNBOCTU, MOCTPOEHNE BapnaLMOHHOIo psaa n BapuaunoHHOM
KpuBOWM». JTabopaTopHas pabota N2 7. «<AHann3 mytaumin y aposocdunbl
Ha roToBbIX MMKponpenapaTtax». [lpakTnyeckasa pa6ota N2 2.
«CocTaBneHne n aHan1Ms pogoCcs/iOBHbIX YeNloBeKay.

Tema 7. CenekuLus opraHUSMoOB.

OcHoBbI 6uoTexHonormn. Cenekuymsa Kak Hayka u npouecc.
3apoxaeHue cenekuum n goMmectukaums. YueHune H. . BaBunosa o
LleHTpax NPOMUCXOXAEHUA U MHOIrO06pasust KynbTYpPHbIX paCTEHUN.
LleHTpbl NpoOUCX0XAeHMSa AOMaLLUHUX XMBOTHbIX. COpT, nopoAa, WTaMMm.
CoBpeMeHHble MeToAbl cenekumnn. MaccoBbin U MHANBUAYANbHbIN
OTOOpbI B CeNneKLunm pacTeHUM 1 XXMBOTHbIX. OLeHKa aKCcTepbepa.
BnnskopoacTBEHHOE CKpelMBaHue — MHOPUAMHI. Ynuctasa nnHus.
CkpelmBaHne YUCTbIX MMHUIA. [eTepo3uc, nnu rubpmuaHas cuna.
HepopcTBeHHOe ckpelmnBaHme — aytépmugmHr. OTganéHHas
rmépmansauns n eé ycrnexu. ICKyCCTBEHHbIM MyTareHes u nosiydeHune
nonunaonpoB. [JoCTMXEHNA cenekummn pacTeHUN, XXUBOTHbIX U
MWKPOOpPraHn3mMoB. bUOTeXHONOrMsA Kak oTpaciib NpoOn3BOACTBA.
[eHHasa nHXXeHepusa. dTanbl CO34aHNA peKoMbuHaHTHOM JHK u
TPaHCreHHbIX opraHn3amoB. KnetoyHasa nHxxeHepusa. KnetoyHole
KynbTypbl. MMKpPOKIOHaNbHOE pa3MHOXXEHUE PaCTEHUN.



KnoHupoBaHue BbICOKOMPOAYKTUBHbIX CENTIbCKOXO3ANCTBEHHbIX
OpraHNM3mMoB. JKOMOrMYecKme n aTuyeckme npobnembl. F'MO -
reHeTU4eckn MoanduunpoBaHHble opraHn3mbl. [JeMOHCTpauuu:
MopTpeTbl: H. U. BaBunos, W. B. MunuypuH, I . KapneyeHnko, M. @.
MNBaHoOB. Tabnuubl U cxeMbl: KapTa «LleHTpbl NPONCXOXAEHMUS U
MHOroo6pasunsl KysibTypHbIX pacTeHU», «[lopoabl AOMaLLHNX
YXXUBOTHbIX», «COpTa KyNbTypHbIX pacTeHni», «<OTaanéHHas
rmépuansauns», «Pabotbl akagemumka M. ®. iBaHOBa»,
«Monunnonguns», «O6beKTbl BUOTEXHONOIMNY», «KNEeTOUYHbIe KyNbTypbl U
KNOHUpoOBaHue», «KOHCTPynpoBaHMe U NepeHOC reHoB, XPOMOCOMY.
O6opyaoBaHUeE: MySXK NAOA0B U KOPHEMNOA0B ANKNX HOPM U
KY/IbTYpPHbIX COPTOB pacTeHum, repbapuin «CenbCKOX03ANCTBEHHbIE
pacTeHUs».

JTabopaTopHble 1 NpakTuyeckne paboTbl: IKCKypcust «OCHOBHbIE
MEeTOAbl U OCTUXKEHUS CeNEeKLNN pacTeEHU U XXUBOTHbIX (Ha
CeNeKUNOHHYHO CTaHUMIO, MIEMEHHYIO GpepMy, COpTOUCHbITaTENbHbIN
y4yacToK, B TEMJIMYHOE XO3SNCTBO, TabopaTopuio arpoyHMBepcuTeTa
WM HAaY4YHOIO LeHTpa)».

NNAHUPYEMBIE PE3YJ1IbTATbl OCBOEHUA NMPOIrPAMMBI MO
BUOJ1I0NN HA BA30OBOM YPOBHE CPELHEIO OBLLEIO
OBPA30OBAHUA

CornacHo ®I'0C COOQ, yctaHaBnMBatoTCs TpeboBaHMUSA K
pesynbTataM OCBOEHMS 06y4atoWNMNCA NPOrpaMMm cpegHero obLLero
06pa3oBaHNA: IMYHOCTHbIM, MeTanpeaAMETHbIM U NPEAMETHbIM.
JINHMHOCTHDbIE PE3YJIbTATbI B cTpykType NMMYHOCTHbIX pe3ynbTaToB
OCBOeHUA npegmeTta «brnonorus» BbigeneHnbl cnegyrouine
COCTaB/IsIlOLME: OCO3HAHME 06y4aroLWMMNCA POCCUNCKOM
rpaXxgaHCKon UAEHTUYHOCTU — TOTOBHOCTU K CaMOpPasBuUTHIO,
CaMOCTOATENIbHOCTN N caMoOorpeaesnieHnto, Hannyne MoTuBaLum K
06y4eHuto 61onorum, LieneHanpaBneHHOe pasBuTue BHYTPEHHUX
y6eXAEHUIN IMYHOCTUN Ha OCHOBE KJIHOYEBbIX LIEHHOCTEN U
MCTOPUYECKUX TPAAULMIA pa3BUTUS BUONOrMYECKOro 3HaAHNS,
FOTOBHOCTb U CMOCOBHOCTb 06y4YatoLWNXCsl pyKOBOACTBOBATLCS B
CBOEeWN AesATeNbHOCTU LLeHHOCTHO-CMbIC/IOBbIMU YCTaHOBKaMM,
NPUCYLLMMUN CUCTEME BMONIOrMYecKoro ob6pasoBaHus, Hannyune
9KOMIOrM4yecKoro NpaBoCo3HaHus, CNOCOBHOCTU CTaBUTb LieNn U
CTPOUTb XXU3HEHHbIE NnaHbl. JINYHOCTHbIE pe3ynbTaTbl OCBOEHUS
npeamMeTa «brnonornsa» AoCTUratoTcs B eANHCTBE y4e6HOM U



BOCNUTaATENIbHON AeATENbHOCTU B COOTBETCTBUU C
TPaAULMOHHbIMU POCCUNCKUMU COLMOKYNbTYPHLIMWU, NCTOPUYECKUMU U
AYXOBHOHPABCTBEHHbIMMW LLIEHHOCTAMU, NPUHATbLIMU B 06LLLECTBE
npaBuIaMu 1 HopMamu NOBeAEHNS U CNOCOBCTBYHOT NpoLeccam
caMOrnoO3HaHus, CaMOBOCMNMUTAHMUA N cCaMOpa3BUTUSA, Pa3BUTKSA
BHYTPEHHEN NO3NLMN NTNYHOCTU, NAaTPUOTU3MA, YBAXKEHUSA K 3aKOHY U
NpaBoONOPAAKY, YENTOBEKY TpyAa MU CTapLueMy NOKONEHNIO, B3aUMHOIO
yBaXKeHUs1, 6EPEXHOro OTHOLLUEHUSA K KYJIbTYPHOMY Hacneaunto u
Tpaanumam MHOroHaunoHanbHoro Hapoga Poccuiickon Gepepaunuy,
npupoae n okpyxatowen cpege. JINYHOCTHble pe3ynbTaTbl OCBOEHUS
y4yebHoro npeamMeta «bnonorus» gOMKHbI OTpaXkKaTb FOTOBHOCTD U
CMNOCO6HOCTb 06YYatOLLNXCA PYKOBOACTBOBATLCS CHOPMUPOBAHHOM
BHYTPEHHeN NO3numMen IMYHOCTU, CUCTEMOM LLEHHOCTHbIX OpUeHTaL NN,
NO3UTUBHbIX BHYTPEHHUX YHEXXOEHUI, COOTBETCTBYHOLLMX
TpagULMOHHbIM LLIEHHOCTSIM POCCUMMUCKOIo 06LEeCTBa, paclunpeHme
YXM3HEHHOr O OMnbITa U ONbITa AEeATENIbHOCTU B NpoLecce peannsaunm
OCHOBHbIX HanpaBneHn BocnuTaTelbHOM AeATeNIbHOCTH, B TOM YnUcne
B YacCTu:

1) rpa)kaaHCcKoro BOCNUTaHms: ChpoOpMUPOBAHHOCTb
rpakJaHCKOM nNo3mumm oby4daroLLLerocs Kak akTMBHOIo U
OTBETCTBEHHOIO YJleHa POCCUIACKOro 06L,ecTBa; OCO3HaHMe CBOUX
KOHCTUTYLMOHHbIX NpaB 1 06513aHHOCTEN, YBa)KeHMe 3aKOHa U
npaBonopsaaKa; rOTOBHOCTb K COBMECTHOM TBOPYECKOMN AeATENbHOCTH
Npu co3gaHnn y4ebHbIX MPOEKTOB, PeLUEHMUN YYEOHbIX U
No3HaBaTeNIbHbIX 3a4ay, BbIMOJIHEHUN BUONOrNYECKUX IKCNEPUMEHTOB;
CMNOCO6HOCTb OnpeaensiTb COGCTBEHHYO MO3ULMIO MO OTHOLUEHUHO K
SIB/IEHUSIM COBPEMEHHON XXU3HU N OOBACHATb €€; YMEHME yYnTbiBaTh B
CBOMX AENCTBUAX HEOOXOAUMOCTb KOHCTPYKTUBHOIO B3aMMOAENCTBMUS
NoAen C pasHbiMU YOeXKAeHUAMMU, KyIbTYPHbIMU LLEHHOCTSMM U
coumanbHbIM NONOXXEHNEM; TOTOBHOCTb K COTPYAHUYECTBY B npoLecce
COBMECTHOIO BbIMOJIHEHUSA y4eOHbIX, NO3HABATEsIbHbIX U
nccnefoBaTesibCKMUX 3a4ad, YBaXKUTENbHOMO OTHOLLEHUS K MHEHUIO
OMMOHEHTOB NPU 06CYXAEHMUN CMOPHbBIX BOMPOCOB 6MOI0MMYEeCcKoro
cofepXXaHund; rOTOBHOCTb K 'yMaHUTapHOM 1 BOJTIOHTEPCKOM
AeATeNnbHOCTY;

2) NaTPUOTMUYECKOrO BOCNNTAHUSA: CHOPMUPOBAHHOCTb
POCCUNCKOWN rpa)faHCKON NOEHTUYHOCTW, NaTPUOTU3MA, YBaXKEHUSA K
CBOEMY Hapoay, YyBCTBa OTBETCTBEHHOCTU nepeg, PoanHon, ropaoctu
3a CBOW KpaMu, cBOIO PoguHy, cBOM A3bIK M KyNbTYpYy, NpOLLIoe n
HacToslLlee MHOroHaLoHanbHOro Hapoga Poccun; LeHHOCTHOe
OTHOLLEHME K MPUPOLAHOMY Hacneauno n NnaMATHUKaM NpUpoabl,
AOCTMXEHUAM Poccum B HayKe, MCKYCCTBE, CNOPTe, TEXHONOMMAX, TPYAE;
CMOCOBHOCTb OLleHMBATb BK/1aZ POCCUACKUX YYEHBIX B CTAHOBMIEHNE U



pasBUTUE 6MONIOrNK, MOHUMAHUA 3HAYEHUA 6UOIOTMM B NMO3HAHMUM
3aKOHOB MPUPO/ibl, B )XMU3HU YesloBeKa U COBPEMEHHOIO 06LLLECTBa;
naenHas yoexx4EHHOCTb, FTOTOBHOCTb K C/TY)KEHMIO U 3aLlluTe
OTeyecTBa, OTBETCTBEHHOCTb 3a €ro cyaboy;

3) AyXOBHO-HPABCTBEHHOIO BOCMUTAHUS: OCO3HAHME AYXOBHbIX
LLeHHOCTEeN POCCUNCKOro Hapoaa; chopMUPOBAHHOCTb HPABCTBEHHOIO
CO3HaHMusl, 9TUYECKOro NoBeAEHUSs; CNOCOOBHOCTb OLLeHUBATb CUTYaLNIO
N NPUHUMATb OCO3HaHHbIe peLleHnsl, OPUEHTUPYACH Ha MOpasibHO-
HpaBCTBEHHbIE HOPMbI N LLEHHOCTU; 0CO3HaHWeE JINYHOIro BK1aja B
NOCTPOEHMNE YCTONYMBOIO 6yayLLEro; OTBETCTBEHHOE OTHOLUEHNE K
CBOWUM poauTensam, Co3gaHnto CEMbU Ha OCHOBE OCO3HAHHOIo
NPUHATUA LEHHOCTEN CEMENHOMN XXN3HU B COOTBETCTBUM C TPaaULMAMU
Hapogos Poccuy;

4) 3CTEeTUYECKOro BOCMMUTAHNS: 9CTETUUYECKOE OTHOLLEHUE K MUPY,
BKJ1tOYas 3CTETUKY 6bITa, HAYYHOrO U TEXHNYECKOro TBOPYECTBA,
cropTa, TPyAa, 06LLECTBEHHbIX OTHOLLEHWU; MOHUMaHKue
9MOLIMOHANBbHOI0 BO3AENCTBMSA XXUBOM NPUPOAbI U €€ LIEHHOCTMY;
FOTOBHOCTb K CAMOBbIPaXXEHMIO B pasHbIX BUAAX UCKYCCTBA,
CTpeMIIEHNE NMPOoABATb KayecTBa TBOPYECKOM IMYHOCTY;

5) puamnyeckoro BocnuTaHusi, GOpMUPOBAHNS KYNbTYpbl
3[10POBbS U AMOLMOHANBHOIO 6/1aronony4nsi: NOHUMaHUe U
peanusaums 300poBOro 1 6esonacHoro oépasa XusHu (3gopoBoe
nUTaHue, CO6MI0AEeHNE TMIIMEHNYECKUX MPaBUIT U HOPM,
c6anaHCcUpoBaHHbIN PEXUM 3aHATUIN U OTAbIXa, perynsapHas
m3nyeckas akTUBHOCTb), 6EPEXXHOr0, OTBETCTBEHHOIO U
KOMMETEHTHOro OTHOLLEHUS K COGCTBEHHOMY (PU3NYECKOMY U
MCUXMYECKOMY 3[,0POBbIO; MOHUMaHWE LLleHHOCTUN NpaBun
UHANBUAYANIbHOIO U KOMIJTIEKTUBHOIO 6€30MacHOro NnoBeieHus B
CUTYaUMsX, YrPOXatoLLMX 340POBbIO U XXU3HW Nt0AeN; 0CO3HAHNe
NocneacTBUIA U HEMPUATUS BPeAHbIX NPUBbIYEK (YnoTpebeHus
anKorosisi, HApPKOTUKOB, KypeHus);

6) TPYAOBOrO BOCMMUTAHUS: TOTOBHOCTb K TPY/AY, OCO3HaHMWe
LLEeHHOCTM MacTepCTBa, TPyA0/to6Me; FOTOBHOCTb K aKTUBHOM
JeATeNbHOCTU TEXHONOMMYECKOW M COLManbHOM HanpaB/IEHHOCTH,
CMOCOBHOCTb MHULIMMPOBATD, NJITAHNPOBATb U CAMOCTOATENbHO
BbIMOMHATb TaKyo AeATeNIbHOCTb; UHTEPEC K pasfiniHbIM chepam
npodeccnoHanbHoM AeATENbHOCTH, YMEHME COBEpLUaTb OCO3HaHHbIN
Bbl6Op 6yayLien npodeccum n peann3oBbiBaTb COGCTBEHHbIE
YXM3HEHHbI€ MJIaHbl; FTOTOBHOCTb 1 CMOCOBHOCTb K 06pa30BaHUIO U
CaMOO06Pa30BaHMIO Ha MPOTSXKEHUN BCEN YKU3HMU;

7) 9KOJIOrMYEeCcKOro BOCNUTAHUS: 9KONIOMMYECKN LienecoobpasHoe



OTHOLLEHME K NMpupoLe Kak UCTOYHUKY XXU3HN Ha 3eMJie, OCHOBE
€€ CyLLLeCTBOBaHMA,; NOBbILLIEHNE YPOBHSA 9KOIOMMYECKOMN KYNbTypbl:
NpnobpeTeHME onbiTa NAAHNPOBAHMUS MOCTYMNKOB U OLLEHKU KX
BO3MOXHbIX MOCNeACTBUN OJ151 OKPY>XKaroLen cpefbl; 0CO3HaHue
rno6anbHOro XxapakTepa 3KONOrMYecKmnx Npobnem n nyTen nux peLleHus;
CNOCOBHOCTb MCNOIb30BaTb NpuodbpeTaemble NpU U3y4eHUn 61Monornm
3HaHWNA Y YMEHUS NpU peLleHnn Npobdaem, CBA3aHHbIX C
pauMoHanbHbIM NPUPOAOMNOSIb30BaHNEM (COBNIOAEHMNE NpaBU
noBefeHnsA B NpMpoae, HarnpaB/ieHHbIX Ha COXpaHeHne paBHOBeECUSA B
aKocuUcTeMax, OXpaHy BUAOB, 9KOCUCTEM, Broctepbl); aKTUBHOE
HenpuaTue AeUCTBUN, NPUHOCALLUX Bpen, OKpYXXatoLen NpupoaHOmn
cpeae, yMeHue NporHo3npoBaTb HE61aronpUATHbIE 3KOIOrMYecKme
nocneacTBuA npegnpuHUMaeMblx 4eNCTBUA U NpefoTBpaLwaTh ux;
HasmM4yne pasBMUTOro aKOJIOrMYeCKOro MblLLIEHNSA, 9KOSTOrMYECKOM
KYNbTypbl, ONblTa AeATEe/IbHOCTU 3KOJIOrMYECKOM HanpaBeHHOCTW!,
YMEHWNA pyKOBOACTBOBATbCA UMM B NO3HaBaTesSIbHOW,
KOMMYHUKaTUBHOW N COLUManibHOM MpaKTUKe, FOTOBHOCTU K y4aCTUIO B
NpaKTUYeCKOW AeATeNbHOCTU 9KOSIOrMYeCcKon HanpaBieHHOCTH,

8) LEHHOCTU Hay4YHOro No3HaHus: chOPMUPOBAHHOCTb
MWPOBO33PEHUS], COOTBETCTBYIOLLENO COBPEMEHHOMY YPOBHIO
pasBUTUSA HAaYKK U 06LL,ECTBEHHOW NPaKTUKKN, OCHOBAHHOIO Ha guarnore
KYNbTyp, CNOCO6CTBYHOLLLErO 0CO3HAHMIO CBOEro MecTa B
NONINKYNIbTYPHOM MUPE; COBEPLUEHCTBOBAHME SI3bIKOBOW U
YMTaTEeNIbCKOWM KYNbTYpbl KaK CpeACTBa B3aMMOAENCTBUSA MeXay
NOABbMU U NO3HAHUA MUPA; MOHMMaHKe crieyPukn 6Monormm Kak
HayKKW, OCO3HaHUSA e€ posv B GOpMMPOBAHMM paLMOHAIbHOrO Hay4YHOro
MbILUJIEHUS, CO34aHUN LLeNIOCTHOro NpeAcTaBneHns 06 OKpyXXatoLeMm
MUpe KaK O eaMHCTBE NPUpPOoJbl, YeIOBEKA U OOLLLECTBA, B MO3HAHUM
NPUPOAHbBIX 3aKOHOMEPHOCTEN U PeLeHNN NPo6IEM COXPaHEHUS
NPUPOAHOro paBHOBECUS; yOEXXAEHHOCTb B 3HAYMMOCTU 6UOIOTMK ANS
COBPEMEHHON LMBUIM3aLnKN: obecrnedyeHnss HOBOro YPOBHSI Pa3BUTUS
MeANLMHbI, CO3[aHne NepCcneKTUBHbIX BUOTEXHONOMNIN, CNOCOBOHbIX
pelwaTb pecypcHble Npo6sieMbl pasBUTUS YenoBe4YecTBa, MOUCKa NyTen
BbIX0[a U3 rnobasibHbIX 3KOJIOrMYEeCKUX NpobsiemM 1 obecrneyeHms
nepexofa K yCTOMYMBOMY PasBUTUIO, paUMOHaNIbHOMY MCMNOMb30BaHMUIO
NPUPOAHbIX PeCYpcoB U GOPMUPOBAHMIO HOBbIX CTaHAAPTOB XU3HY;
3aUHTEPECOBAHHOCTb B MOJIyYEHUU BUONOrMYECKUX 3HAHWUI B LIENAX
NOBbILLIEHMSA 06LLEN KYNbTypbl, ECTECTBEHHO-HAY4YHOW rPaMOTHOCTH,
KaK COCTaBHOM YacTu GYHKLMNOHANbHON rpaMOTHOCTM 06yYaroLmMxcs,
dbopMupyemMon npu nsy4yeHnn 6Monornmn; NOHMMaHue CyLLHOCTH
MEeTO0B NMO3HaHUS, UCMOJIb3YEMbIX B €CTECTBEHHbIX HayKax,
CMOCOGHOCTW UCMOJIb30BaTh NoJlydaeMble 3HaHUA AN aHanusa u
06 bACHEHUS ABNEHUIN OKPY)KAIOLLErO0 MMPa U MPOUCXOASILLMX B HEM



N3MeHEeHUN, yMeHne genatb 060CHOBaHHbIE 3aKJ/TH0YEHMS Ha
OCHOBE Hay4HbIX (aKTOB N MMEIOLMXCHA AAHHbIX C LIeJIbHo MONTyYeHus
J[OCTOBEPHbIX BbIBOAOB; CNOCOHGHOCTb CaMOCTOATENIbHO MCMNOIb30BaTb
6MoNIornyeckme 3HaH1A s pelleHns NpobieM B peasibHbIX
YXM3HEHHbIX CUTYaLMsAX; OCO3HAHME LLEHHOCTWN Hay4YHOW AeATeNIbHOCTY,
FOTOBHOCTb OCYLL,EeCTBATb NPOEKTHYIO U UCCNneaoBaTesIbCKYHO
AeATeNbHOCTb MHANBMAYANbHO U B FPYNMe; FOTOBHOCTb U CMOCOOBHOCTb
K HenpepbIBHOMY 06pa3oBaHMIO U CaMO0b6pa30BaHUIO, K aKTUBHOMY
MONTYYEHWNIO HOBbIX 3HAHWI MO GUONIOrNN B COOTBETCTBUN C
YXM3HEHHbIMWN NOTPEBHOCTAMM.

METAMNPEAOMETHDIE PE3YJIbTATHI

MeTanpegMeTHble pe3ynbTaTbl OCBOEHNS Y4ebHOro npeamMeTa
«Bbnonorusa» BKAKOYAOT: 3HaUMMbIe A58 GopMUpOBaHUS
MWPOBO33PEHUS 0OYYaIOLLMXCS MEXANCLUMNIIMHAPHDbIE
(MexxnpeamMeTHbIe) o6LeHay4YHble MOHATUS, OTpaXkatoLme
LLe/IOCTHOCTb Hay4YHOM KapTUHbI MUpa 1 cneundunky MeTogoB
MO3HaHWSA, UCMOb3YEMbIX B €CTECTBEHHbIX HayKax (BeLLecTBo,
SHeprus, ABMeHMe, NPOLLeCC, CUCTEMA, HAyYHbIN (paKT, NpUHLUM,
rMnoTesa, 3aKOHOMEPHOCTb, 3aKOH, TeEOpUS, UCCNefoBaHMeE,
HabnaeHne, U3SMePEHNE, IKCMIEPUMEHT U APYrux), yHMBepcasbHble
yJyebHble aencTBua (no3HaBaTeNbHble, KOMMYHUKATUBHbIE,
perynsituBHble), o6ecnedynBatolime popmmpoBaHme GyHKLMOHANTbHOWM
PAaMOTHOCTM M COLManibHOM KOMMETEHL MM 06yYatoLmnxcs,
CMNOCOBHOCTb 06YYatOLLMXCA UCMOb30BaTb OCBOEHHbIE
MeXXAUCUMNINHApHble, MUPOBO33PEHYECKNE 3HAHUSA U YHUBEpPCAlbHbIE
y4yebHble 4eNCTBUSA B NO3HABaTE/IbHOM M COLManbHOW NpaKTUKe.
MeTanpeaMeTHble pe3ynbTaTbl OCBOEHUS MPOrpaMMbl CpeaHero
o6Lero o6pasoBaHus AOMKHbI OTpaXkaTb:

OBsnapeHue yHuBepca’sibHbIMU Y4eOHbIMU NO3HaBaTe IbHbIMU
NeUCTBUAMM:

1) 6a30Bble IorMyeckmne AeNCTBUS: CaMOCTOSATENBHO
dbopmMynupoBaTb U aKTyan3anpoBaTb NpobaemMy, paccmaTpmBaTh eé
BCECTOPOHHE; UICNOJIb30BaTb MPU OCBOEHUWN 3HAHUI NPUEMDI
NTOrMYECKOoro MbilwneHus (aHann3a, CUHTe3a, CpaBHEHMS,
Knaccudukauum, 0606L1eHUs), pacKpblBaTb CMbIC/T 6UOIOMNYECKUX
NOHATUI (BblAENATb UX XapaKTePHble NPU3HaKK, yCTaHaB/IMBaATb CBA3U



C APYrMMU NOHSITUSIMW); ONPeaenaTb Lenn AesTeNlbHOCTH,
3af,aBast napaMeTpbl U KPUTEPUM UX LOCTUXEHUS, COOTHOCUTb
pes3ynbTaTbl AeATENIbHOCTM C MOCTABIEHHBbIMU LIENSIMU; UCNOMb30BaTb
6uMonornyeckme NoHATUNA ANns o6bsACHeHUs PaKTOB U ABNEHUI XUBOK
NPMPOAbl; CTPOUTb JIOrMyeckme paccyxaeHnst (MHAYKTUBHbIE,
AeAYKTUBHbIE, MO aHaNornn), BbiABNSITb 3aKOHOMEPHOCTHU U
NPOTUBOPEYMS B pacCMaTPUBAEMbIX ABIEHUAX, HOPMYIMpPOBaTh
BbIBOAbI M 3aKJTHOYEHUS; MPUMEHSATb CXEMHO-MOAeSIbHble CpeacTBa AN
NpeacTaB/IeHUA CYLLLEeCTBEHHbIX CBA3EN M OTHOLLIEHWUI B M3yYaeMblX
O6MONOrMYECKMX 06BbEKTAX, @ TAaKXKXe NPOTUBOPEYMI pa3HOro pPoaa,
BbIIB/IEHHbIX B Pa3fIMYHbIX NHHOPMALMOHHbIX MCTOYHMKAX;
pa3pabaTtbiBaTb MNJlaH peLleHuns Npobnembl C yY4ETOM aHaNn3a
MMERLNXCS MaTepuasbHbIX U HeMaTepuasbHbIX PpeCypcoB; BHOCUTb
KOPPEKTMBbI B AeATeNbHOCTb, OLleHNBaTb COOTBETCTBME pPe3y/ibTaToB
LlensiM, OLeHMBaTb PUCKN NOCNEeACTBUN LEATENbHOCTY;
KOOPAVHUPOBATb M BbIMOJIHATL paboTy B YCIIOBUSAX peasibHoro,
BUPTYyaNIbHOro U KOMOGUHUPOBAHHOIO B3aNMOLENCTBUSA; pa3BUBaThb
KpeaTUBHOE MbILUIEHNE NMPU PELLEHNN XXNBHEHHbIX NMPO6EM.

2) 6a30Bble UccneaoBaTeNibCKue AeNCTBUS: BlafleTb HaBblKaMu
y4yebHO-nccneaoBaTeNbCKon U MPOEKTHOM AeATeSIbHOCTU, HaBblKaMMy
paspeLleHns npobsiemM, CNOCOBHOCTLIO M TOTOBHOCTBIO K
CaMOCTOATESNIbHOMY MOUCKY METOAOB peLLleHMs NPaKTUYECKUX 3ajay,
NPUMEHEHUIO PasINYHbIX METOAO0B NO3HAHMS; UCNONb30BaTb
pasnnyHble BUAbl LEATENIbLHOCTM MO NOJSTYYEHUO HOBOIO 3HAHUSA, ero
WHTepnpeTaunn, Npeobpa3oBaHMIO N MPUMEHEHUIO B YYEOHbIX
CUTYyauusix, B TOM YMCe Npu Co3L4aHNN YY4EBHbIX U CoLMarnbHbIX
NPOeKTOB; GOPMMPOBATb Hay4YHbIN TUM MbILLNEHUS, BNaAeTb Hay4YHOW
TEPMUHONIOTMEN, KNTFOYEBBIMU MOHATUAMU U METOL,AMU; CTaBUTb U
dbopmMynupoBaTb CO6CTBEHHbIE 3a4a4n B 06pa3oBaTeIbHON
AEATENBHOCTU N XXN3HEHHbIX CUTYyaLUUAX; BbIABAATb MPUYUHHO-
CNeACTBEHHbIe CBA3M M aKTyasIM3npoBaTb 3ajady, BblABUraTb runotesy
€€ pelleHns, HaXO4MUTb apryMeHTbI AN AoKasaTeNbCTBa CBOUX
YTBEPXAEHUN, 3aaBaTb NapaMeTpbl U KPUTEPUM PELLEHUS;
aHann3MpoBaTb MOJIyYEeHHbIE B XO4€e pPeLLEeHUs 3aj4a4un pesynbraThl,
KPUTUYECKM OLeHMBATb UX AOCTOBEPHOCTb, MPOrHO3MpPOBaTb
N3MeEHEHME B HOBbIX YC/IOBUSIX; AaBaTb OLEHKY HOBbIM CUTyaLuaM,
oL eHMBaTb NMPMOBPETEHHbIN OMbIT; OCYLLECTBNATL LiefleHanpaB/ieHHbIN
MOWUCK NepeHoca CPeACTB U CNOCo60B AeNCTBUSA B MpodecCMoHanbHyto
cpeay; YMeTb NepeHoCUTb 3HaHMA B MO3HABATE/IbHYHO U NPAKTUYECKYHO
061aCTH XXM3HEeAeATENbHOCTU; YMETb MHTErPUPOBaTb 3HAHNSA U3
pasHbIX NpegMeTHbIX 06N1acTewn; BblgBUraTb HOBbIE Uaen, npeanaratb
OpUrMHanbHble NOAXOAbI U PeLLEHNS, CTaBUTb NPO6EMbI 1 3aaun,
JonycKalouwme anbTepHaTUBHbIE PELLEHUS.



3) paboTa c nHdopmaunei: OpUeHTUPOBaTLCH B Pa3NYHbIX
MCTOYHMKAX MHPopMaummn (TekcTe y4ebHOro nocobus, Hay4yHo-
NonynsipHON NuTepaType, 6BUONOrMYECKMX CNOBapPAX N CNPaBOYHMNKAX,
KOMMbIOTEPHbIX 6a3ax AaHHbIX, B IHTepHeTE), aHannanpoBaTb
MHbOpPMaLMIO pasNNYHbIX BUAOB M GOPM NMpefCcTaBNEHNS, KPUTUYECKU
OLEHUBATb €€ fOCTOBEPHOCTb N HEMPOTMBOPEUYNBOCTD;
dbopMynMpoBaTb 3anNpochbl U MPUMEHATb passinyHble METOAbI MpU
noucke n otbope buonornyeckon nHdopmaumm, HeobxoanmMon ansg
BbINOSIHEHUSA YY4EbHbIX 3afau; NpuobdbpeTaTb OMNbIT UCMOSIb30BaHWUS
MHbOPMaLMOHHO-KOMMYHMKATUBHbIX TEXHOIOTUIA, COBEPLLEHCTBOBATb
KYNbTYypy aKTUBHOIO MCMNOJIb30BaHUSA Pa3fIMYHbIX MOMCKOBbIX CUCTEM;
CaMOCTOSATENIbHO Bbl6MpaTb onTuMasnbHyto GdopMy npeacTaBeHuns
6uonormvyeckon nHpopmauum (cxembl, rpapuku, guarpammel, Tabnumubl,
PUCYHKW M APYroe); MCNoJsib30BaTb Hay4YHbI A3blK B Ka4eCTBe
cpeAcTBa npu paboTte ¢ 6uonornyeckon nHhopmMaumen: NPUMEHATb
XMMMyeckue, pmsnyeckne n MaTeMaTMyeCKne 3HaKm 1 CUMBOJIbI,
dbopmynbl, abbpeBnaTypy, HOMEHKNATYpy, UCMOSIb30BaTh U
Npeo6pa3oBbiBaTb 3HAKOBO-CMMBOJIMYECKUE CPEACTBA HArNAAHOCTY;
BlafeTb HaBblKkaMy pacrno3HaBaHus 1 3aWnTbl HGOPMaLnW,
MHbOpPMaLMOHHON 6€30MaCHOCTU IMYHOCTM.

OBnapaeHue yHusepcasibHbIMU KOMMYHUKaTUBHbIMHU AeiACTBUAMMU:

1) o6LLeHMne: OCyLEeCTBASTb KOMMYHUKaLMKN BO BCex chepax
YXM3HKW, aKTUBHO y4acTBOBaTb B Anasore uaum gMCcKyccum no cyLiecTy
obcyxaaemMol TeMbl (YMeHMe 3aiaBaTb BONPOChHI, BbICKa3biBaTb
CY>X[EHUSA OTHOCUTENIbHO BbIMOSIHEHUS NpeAiaraeMon 3aaauu,
yUnTbiBaTb MHTEPECHI U COrNIacoOBaHHOCTb NO3MLMIA APYrUX YY4ACTHUKOB
Avanora unm AUCKyccum); pacnosHaBaTb HeBepbanbHble CPeAcTBa
06LLEeHNs, MOHMMATb 3HAYEeHUE CoLManbHbIX 3HaKOB, NPEANOCHINIOK
BO3HUKHOBEHUS KOHPNNKTHBIX CUTyaUUi, yMeTb CMAr4aTb KOH(INKTDI
1 BECTW NEPEroBopbl; BNaeTb pasfnyHbIMU crnocob6amMm 06LLEHNS U
B3aMMOLEeNCTBUSA, MOHUMaTb HAMEepPeHUs ApYrux Ntoaewn, NPosiBNATb
YBaXXUTeNbHOE OTHOLLEHNE K COBeCeHUKY U B KOPPEKTHOM (hopme
dhopMynnpoBaTb CBON BO3PaXKEHWSI; pa3BEPHYTO U JIOTUYHO U3naraTb
CBOI TOUYKY 3pEHUSA C UCMOJSIb30BAHNEM A3bIKOBbIX CPEACTB.

2) cOBMeCTHas AesiTe/IbHOCTb: MOHMMAaTb U UCMO/Ib30BaTb
npenMyLLecTBa KOMaHAHOW N MHAMBUAYAIbHOW paboTbl MPU peLleHnm
6UONOrn4YecKom nNpobieMbl, 060CHOBbIBAaTb HEOHXOAMMOCTb
NPUMEHEHNS rPyNnoBbIX GOpPM B3aMMOAENCTBMUS NPU peLLEHNN
y4yebHOM 3aa4u; BbioMpaTb TEMATUKY U METOAbl COBMECTHbIX
AENCTBUIN C YY4ETOM OOLLMX MHTEPECOB U BO3MOXKHOCTEN KaXXA0ro
YyneHa KONIeKTUBA; MPUHMMATDb LIeSI COBMECTHON AeATENIbHOCTH,



OpraHM3oBbIBaTb N KOOPAUHUPOBATb AENCTBUSA NO €€
AOCTMXEHNIO: COCTaBNATb NJlaH ENCTBUI, pacnpenensitb posan ¢
YYETOM MHEHWUIM YY4ACTHUKOB, 06CYXAaTb pe3ysibTaTbl COBMECTHOM
paboTbl; OLleHMBATb KAQYeCTBO CBOEro BK/aZa M KaXAoro ydacTHUKa
KOMaHAbl B 06LLMIA pe3ynbTaT No pa3paboTaHHbIM KpUTEPUSIM;
npeanaraTb HOBblE MPOEKTbI, OLeHMBaTb UAEN C NO3ULUN HOBUSHDI,
OPUTNMHANbHOCTMU, MPAKTUYECKOMN 3HAYMMOCTHU; OCYLLLECTBNATb
NO3NTMBHOE CTpaTermyeckoe noBeaeHne B pasmyHbIX CUTyaLmsX,
NPOSABNATb TBOPYECTBO N BOOOPaXKeHMe, ObiTb MHULMATUBHbBIM.

OBnaaeHue yHUBepCaJibHbIMU perynsaTUBHbIMU AEeACTBUAMM:

1) camoopraH1saLms: UIcnonb3oBaTb BUONIOrMYECKME 3HAHUA 4NN
BbIIB/IEHUSI MPOGNEM U UX PELLEHUS B XKU3HEHHbIX N YY4EOHbIX
CUTyauMsX; BbiIoupaTb Ha OCHOBE BUOJTIOMMYECKMX 3HAHUI LieNeEBbIE U
CMbIC/IOBbl€ YCTaHOBKM B CBOMX AENCTBUAX U NOCTYMKax no
OTHOLLUEHUIO K XXMBOW NpPUpPOAE, CBOEMY 3[4,0POBbIO U 340POBbIO
OKPY>KatoLLMNX; CAMOCTOSITENIbHO OCYLLECTB/IATb NO3HABATENbHYHO
NeATeNbHOCTb, BbIAB/ATb NPO6/IEMbI, CTaBUTb U HOPMYIMPOBaTh
cob6CTBEHHbIE 3a4a4n B 06pa3oBaTesIbHON AeATENbHOCTU U
YXM3HEHHbIX CUTyaLMsaX; CaMOCTOATE/IbHO COCTaBNATb M1aH peLleHus
Npo6/1eMbl C YYETOM UMEIOLLUXCH PECYPCOB, COOGCTBEHHbIX
BO3MOXXHOCTEN U NPeAnoYTEHUI; AaBaTb OLLEHKY HOBbIM CUTyaLUsM;
pacwmnpaTb paMKK Y4€6HOro npeamMeTa Ha OCHOBE JIMYHbIX
NpeanoYTEeHUI; AenaTb 0CO3HaHHbIN BbI6OP, apryMeHTMpOBaTh €ero,
6paTb OTBETCTBEHHOCTb 3a PeLUEHNE; OLleHMBATb NPUOOBPETEHHDIN
OnbIT; crnoco6CcTBOBaTb GOPMUPOBAHUIO U MPOSIBNIEHUIO LLMPOKOW
3pyanLUMN B pasHbiX 06/1aCTAX 3HAHWUI, MOCTOSAHHO MOBbILWATb CBOM
06pa30BaTeibHbIN U KYNIbTYPHbIN YPOBEHD.

2) CaMOKOHTPOJIb: AaBaTb OLEHKY HOBbIM CUTYaLMsIM, BHOCUTb
KOPPEKTUBDI B 1EATENIbHOCTb, OLlEHMBATb COOTBETCTBUE PE3Y/IbTAaTOB
LensMm; BnageTb HaBblkaMu No3HaBaTeslbHOM pednekcumn Kak
OCO3HaHMA coBepLlaeMblIX AEACTBUIN U MbICIUTENbHbIX MPOLECCOB, UX
pe3ynbTaToB M OCHOBaHWUN, UICNONb30BaTb NPUEMBI pediekcumn ans
OLIEHKM CUTYyaLuK, Bbibopa BEPHOIO PeLUEHUST; YMETb OLleHNBATb PUCKM
N CBOEBPEMEHHO NPUHUMATb PELLEHUS MO UX CHUXEHUIO, MPUHUMATb
MOTUBbI U apryMeHTbl APYrux Npu aHanuse pesynbTaToB
JeATeNbHOCTHY;

3) NpuHATUE cebsa 1 Apyrux: NPUHUMaTb cebs, MoHMMasi CBOU
HeAoCTaTKN U JOCTOUHCTBA; MPUHUMaTb MOTUBbI U apryMEHTbI ApYrux
NPy aHanu3se pes3ynbTaToB AeATe/IbHOCTH; MPpUM3HaBaTb CBOE NPaBo U
NpaBo ApYrux Ha OLIMOKM; pa3BMBaTb CMNOCOBGHOCTb NOHUMaTb MUP C
NosnuUMM APYroro YenoBeka.



NPEOMETHDIE PE3YJIbTATbI

NMpeoMeTHble pesynbTaTbl 0CBOEHUSA nporpamMmbl COO no
6unonornm Ha 6asoBOM YpOBHE BK/OYAKOT cneuuduyeckmne ansa
yyebHoro npeameta «bnonorms» HayuHble 3HaHUS, YMEHUSA N COCO6bI
AEeNCTBUIN N0 OCBOEHUIO, MHTEpPNPETaLNN U Npeobpa3oBaHMUIO 3HAHUN,
BUAbI A€ATENbHOCTM MO NOJIyYEHUO HOBOIO 3HAHMUA N MPUMEHEHMUIO
3HaHWI B pasfiMyHbIX y4ebHbIX CUTyaLMsAX, @ TaKXXe B peasibHbIX
YXM3HEHHbIX CUTyaLMsX, CBA3aHHbIX ¢ 6uonornen. B nporpamme
NpeaMeTHble pe3ynbTaTbhl NpeAcTaB/ieHbl MO rogam 00y4YeHus.

MNpeaMeTHbIe pesynbTaTbl 0CBOEHUS y4eOHOro npeaMeTa
«buonorus» B 10 Knacce A0/HKHbI OTpaXaTb : CPOPMUPOBAHHOCTb
3HaHWUI O MecTe U posiv 6UONOrMK B CUCTEME HayYHOro 3HaHUSA
eCTEeCTBEHHbIX HayK, B hOpMUPOBAHUM COBPEMEHHOM
eCTeCTBEHHOHAY4YHOI KapTUHbI MUPa U HayYHOro MUPOBO33PEHUS, O
BKJ1afle POCCUNCKMUX U 3apYBEXHbIX YY4EHbBIX-OMOSIOrOB B pasBUTUE
61onorum, GyHKUMOHaNbHOM rPaMOTHOCTU YeNioBeKa A1A peLleHus
YKU3HEHHbIX 3afa4; YMEHUe pacKpblBaTb CoflepXKXaHne BUOSTIOrnMYecKmx
TEPMUHOB U MOHATUN: XXMU3Hb, KNETKa, OpraHnam, Meta6onnam (o6meH
BELLEeCTB ¥ NpeBpaLleHne 3Heprum), romeocTas (camoperynsauus),
ypOBHEeBas opraH13aLus XUBbIX CUCTEM, CaMOBOCMNPOU3BeaeHNE
(penpoaykums), HacNeACTBEHHOCTb, U3BMEHYMBOCTb, POCT U Pa3BUTHUE;
yMeHUue uanaratb 6Monormyeckune Teopmum (KNeTouyHasi, XpOMOCOMHas,
MyTaUMOHHas, LeHTpasibHas AormMa MoJieKyisipHOM 610I0rMm), 3aKOHb!
(I MeHngens, T. MopraHa, H. N. BaBunosa) u yyeHus (0 LeHTpax
MHOroo6pa3suns U NPOUCXOXAEHUS KYNbTYPHbIX pacTeHuit H. U.
BaBunoBa), onpefenaTb rpaHnLbl UX MPUMEHUMOCTM K XXWUBbIM
cucTeMaM; yMeHue BrafeTb MeTofamMu Hay4yHoro nosHaHus B
61onoruun: HabnaeHe 1 onncaHue XXMBbIX CUCTEM, MPOLIECCOB U
ABJIEHUI, OpraHn3auns u npoBefieHNne 6MONOrMYECKOro 3KCNEPUMEHTA],
BbIABUXXEHME MMNOTE3bl, BbIABNIEHWE 3aBUCUMOCTU MEXAY
uccnegyemMbiMu BeIMYMHAMU, OO BSACHEHME MOJTyYeHHbIX pe3ynbTaTos,
MCMOJIb30BaHHbIX HAY4YHbIX MOHATUIA, TEOPUI U 3aKOHOB, YMEHMUE
[lenatb BblBOAbl Ha OCHOBAHUW MONYyYeHHbIX pe3yNibTaToB; YMeHMUe
BbIENATb CyLLLECTBEHHbIE MPU3HAKN BUPYCOB, KIIETOK NMPOKApMOT U
9YKapWOT, OAHOK/IETOYHbIX U MHOIOK/IETOYHbIX OPraHM3MOB,
OCOGEHHOCTU MNPOLIECCOB: 06MEHA BELLLECTB M NPeBpPaLLEHUSA IHEPTUN B
KneTke, GOTOCUHTE3a, N1AaCTUYECKOrO U HEPreTUYEeCcKoro 06MeHa,
XeMOCWUHTe3a, MUTO3a, Meino3a, ONJI0[0TBOPEHUS, PA3MHOXEHUS,
MHAWBMAYaNbHOIrO PasBUTUS OpraHn3mMa (OHToreHes); yMeHue
MPUMEHATb NOJyYeHHble 3HaHUA A1 06bACHEHUS 6BUONOrMYECKMX



NPOLECCOB U ABMEHUN, 415 NPUHATUA NPAKTUYECKUX PELLEHUN B
NoBCeAHEBHOM XU3HM C LieNbto obecneyeHns 6e30MacHOCTN CBOEro
3[10POBbS U 340POBbS OKPY)KaOLWMX NIF0AeN, COONH0AEHNST HOPM
rPaMOTHOIO NOBEAEHNA B OKPYXXatOLLEN NPUPOAHON cpefe, MOHUMaHne
HEeo6X0AMMOCTU UCMONb30BaHNS LOCTMXKEHNIA COBPEMEHHON 6MONOMNM
N BUOTEXHONOMMI ANS pauMOHaibHOro NPMPOAONO/Ib30BAHUS; YMEHME
pelwaTb 3/IeMeHTapHble reHeTUYecKne 3aadym Ha MOHO- U
ANTMOGPUAHOE CKpelunBaHue, CLuensIeHHOe HacnefoBaHMe, COCTaBNATb
CXeMbl MOHOTMOPUAHOIO CKpeLLmMBaHns ANs npeackKasaHus
HacnegoBaHUs NPU3HAKOB Y OPraHM3MOB; YMEHME BbINOJHATb
nabopaTopHble U NpaKTUYecKne paboTbl, cobnoaaTb NpaBuia npu
paboTe Cc y4yebHbIM 1 NabopaTopHbIM 060PYAOBAHNEM; YMEHNE
KPUTUYECKM OL,€HUBATb M UHTEPNPETMPOBaTb MHbOPMaLMIO
6MONOrMYECKOro CoepyKaHus, BKIKOYaKOLLYO NCceBAOHaY4YHble 3HaHUS
U3 pasfINYHbIX UCTOYHMKOB (CpeacTBa MaccoBoi MHpopMaLUK, Hay4Ho-
nonynsipHble MaTepuarbl), STUYECKNE acrneKTbl COBPEMEHHbIX
nccnenoBaHuin B 6MONorumn, MeanumHe, GBUOTEXHONOMNKU; yMeHNe
co3faBaTb COH6CTBEHHbIE MMCbMEHHbIE U YCTHbIe CO0bLLEHNS, 0606LLas
6MONOrMYECKyo MHDOPMAaLMIO N3 HECKOJIbKMX MCTOYHUKOB, F[PaMOTHO
MCMosIb30BaTb NMOHATUNHbIN annapaTt 6UoNoruw.



TEMATWU4ECKOE N/JTAHUPOBAHUE

10 KJ1ACC
| HauMeHoBaHKe
‘ KonuyecTtBO 4YacoB
Ne AnekTpoHHbIe (uudposbie) obpasoBaTesibHbIe
/ pa3aesioB U KOHTpOﬂbeIe I'IpaKTuquKue P (l-l d)p ) P
| tem Bcero | pagorbl pa6oTbl pecypchbl
nporpamMmmbil
Bubnunoteka LIOK
1 Buonorus kak Hayka 2 0.5 https://www.yaklass.ru/p/biologia?
YkIShowAll=1#program-
10-klass
K Bubnunoteka LIOK
2 MBBIE CUCTEMBI 11 X 1 https://www.yaklass.ru/p/biologia?
opraHusauus YkIShowAll=1#program-
10-klass
X . Bubnunoteka LIOK
3 MMUHECKUI COCTaB U 10 1 https://www.yaklass.ru/p/biologia?
CTPOEHUE KNEeTKN YkIShowAll=1#program-
10-klass
K Bubnunoteka LIOK
4 USHEEATE/IBHOCTD 6 https://www.yaklass.ru/p/biologia?
KNEeTKMn YkIShowAll=1#program-
10-klass
PasMHOXeHue n Bubnuoteka LIOK
5 4 1 https://www.yaklass.ru/p/biologia?
VHAVBUAYabHOE YkIShowAll=1#program-
pasBuUTME OpraHM3mMoB 10-klass
HacnenctBeHHOCTb U Bubnuoteka LIOK
6 8 2 https://www.yaklass.ru/p/biologia?
NSMEHIMBOCTD YkIShowAll=1#program-
OpraHn3mMoB 10-klass
o Bubnunoteka LIOK
7 enekumns opraHsmos. 2 https://www.yaklass.ru/p/biologia?
OcHOBbI 6UOTEXHONOIUMN




8 ‘ PesepBHOe BpemA

Buébnunoteka LIOK

OBLLEE KOJIMYECTBO
YACOB I10 MNPOIrPAMME

34

4.5




NOYPOYHOE NMJIAHUPOBAHUE
10 KJSTIACC

Nen/n

Tema ypoka

KonuyecTtBO YacoB

Bcero

KoHTponbHble
paboTbl

_ MNpakTnyeckue
paboTbl

Buonorusa B cucteme Hayk

MeToAbl MO3HaHWUA XXMBOW NpMpoabl.
MpakTnyeckas pabota N21
«Mcnonb3oBaHMe pa3nnyHbIX METOAO0B
NPUN3y4eHnn BUONOrNYECKUX
06DbEKTOB»

Buonornyeckune cuctemsil, npoueccbl 1
nXx

n3yyeHumne

XnMunyeckum coctaB KneTku. Boga u

MWHepaJibHbl€ COJIN

Yrnesoabl. Jlunnabl

Benku. CoctaB 1 CTpoeHNe 6enKoB




depmeHTbl — 6uonormyeckme
KaTanusaTopbl. [leMOHCTpaLNoHHas
nabopartopHas pabota N21 «M3yyeHne
KaTaJIMTUYEeCKOM aKTUBHOCTM
dbepmeHTOB

(Ha Nnpumepe amnnasbl UK
KaTanasbl)»

0.5

HykneunHoBble kncnotbl. JHK n PHK.




9 HyknenHoBble kncnotbl. ATO

10 HeknetouyHble POpPMbI XXM3HU — BUPYCbI
NcTopusa n metopbl U3ydeHns

11 KNEeTKMW.
KnetoyHasa Teopus

12 KneTka Kak LenocTHas X1uBasa cuctema
CTpoeHune ayKapmoTUYEeCKON KNeTKM.
JlabopaTtopHas paboTa N22

13 «N3yyeHune 0.5
CTPOEHUSA KNETOK pacTeHUN, .
XXUBOTHDbIX,
rpnboB 1 6akTepuin Nog
MWKPOCKOIMOM Ha
roTOBbIX MUKpOMpenapaTax u ux
onuncaHue»

14 O6MeH BeL,ecTB Uin MeTaboIn3m

15 doToCnHTE3. XEMOCUHTES

16 SHepreTuyeckuimm oomeH

17 BuocuHTes 6enka. Peakums MaTpMyHOro
CuHTe3a

18 TpaHcnauma — 6MOCUHTES 6enka




19

YXU3HEHHbIN UMK KNeTKW. [lenenune
KNneTkn. MuTos. JlabopaTtopHasi paboTa
N23

«Ha6mop,eHV|e MNTO3a B KJ1IeTKax KOH4YMNKa
KOopéelwlKa JiyKa Ha roToBblIX

MUKponpenapaTtax»

0.5




20

dopMbl pasMHO)KEHUSA OpraHN3MoB

21

Menos

22

O6paszoBaHue 1 pa3BUTUE MOJNTOBbIX
KneToK.OnnoaoTBOpPEHMe.
JlabopaTtopHas paboTa
o3HakomuTenbHasa N24 «N3yyeHune

CTPOEHUNA NOJTIOBbIX KJIETOK Ha NTOBbIX

MUKporpenapaTax»

0.5

23

NHanBmnagyanbHoe pa3Butune
OpraHu3moB

24

[eHeTnka — HayKa O HacnenoCTBEHHOCTU U

N3MEHYNBOCTHU

25

3aKOHOMEPHOCTU HacnegoBaHuA
npu3HakoB. MoHOrM6puaHoe
CKpelunBaHune

26

OurnépmnaHoe ckpelymBaHme. 3aKoH

He3aBUCUMOrO Hac/el0BaHUs
NPM3HaKOB

27

CuenneHHoe HacnegoBaHue NPU3HaKOB.

JTabopaTopHasa paboTa N25 «M3yyeHne
pe3ynbTaToB MOHOMMOGPUAHOIO U
AUTMOPUAHOIO CKpPELLMBaHuS y
Apo30dunbl

Ha roToBbIX MUKpPOMpPenapaTax»

0.5




[eHeTnka nona. HacneposaHue

28
NPU3HaKoB,
CLenIeHHbIX C NOJIOM
leHeTuka Yyenoseka [lpakTnyeckas
29 paboTta 0.5

Ne2 "CocTaBneHue n aHanus
pPOAOCNOBHbIX

yenoseka"




30

N3meHumMBOCTb. HeHacneacTBeHHas
N3MeHUYMBOCTb. JTabopaTopHas paboTa
N26.M3y4yeHne MoagnpMKaLMOHHOM

N3MEHUYUBOCTU, NOCTPOEHUNE
BapuaunmoHHOro psaau
BapuauMoHHOM

KPpUBOMN»

0.5

31

HacnegcreeHHass USMEHYNBOCTb.
[eMoHcTpaunoHHan nabopaTopHas
paboTta

N97. «<AHanus myTtauuim y aposocduibl
Ha

rOTOBbIX MUKpOMpenapaTax»

0.5

32

Cenekuus Kak HayKa " npouecc

33

MeToabl U AOCTUXKEHUA ceneKkumm
pPacCTEHUIN XXUBOTHbIX. BUoTexHonorus
KaK oTpacib

npon3BoacTBa

34

NToroeasa KOHTposbHasi paboTa

OBLLEE KOJIMYECTBO HYACOB I10 NMPOIrPAMME

34

4.5




YYEBHO-METOAUYECKOE OBECNEYEHUE
OBPA3O0BATEJIbHOIO MPOLIECCA
OBA3ATEJIbHbIE YYEBHBIE MATEPUAJIbI A1 YHEHUKA

MaceuyHnk BB, KameHckuin AA, Pyéuos AM n ap. buonorus 10.
AKuUMOHepHoe obLecTBO "UspgaTenbcTBO "lMpocBeLleHne”
MNaceyHunk BB, KameHckuin AA, Pyouos AM n ap. buonorus 11.

AKUMOHepHoe obuecTBO "NsgaTtenbcTBO "lNpocBelleHne”

METOAUYECKUE MATEPUAJIbI A1 YHUTENA

[MaceyHuk BB, LUBeuoB I'T. Buonorua 10-11 knaccbl. MeToanyeckoe
noco6bue. AKLMOHepHoe obuwecTBo "U3paTtenbcTBo "TlpocBeleHme”
JlabopaTtopust NpoekToB. CONpoBOXAeHWNE MPOEKTHON AeATENTbHOCTY
LLUKONMbHMKOB 5-11 knacc. — Pexxum goctyna: https:/media.prosv.ru/lsp/

BVIpTyaJ'IbeIe na6opaTopr|e N nNpakKTn4yeckune pa6OTbI Ha yrﬂy6ﬂeHHOM



YpOBHe cpegHero obuiero oé6pasoBaHus — Pexxum goctyna:

https://content.edsoo.ru/lab/subject/6/

LIM®POBbLIE OBPA30OBATEJIbHbLIE PECYPCbl U PECYPCbI CETU
UHTEPHET

https://edsoo.ru

https://resh.edu.ru

https://www.yaklass.ru
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