AHHOTANUA K padoyeil mporpamme
1o OHOJIOTHH

B 10 kuaacce
1.PaGouasi nporpamma no y4yedHomy mnpeamety «buosorus» mis obyuaromuxes 10 xmacca

I'BOY COII Ne321 paspaborana Ha OCHOBE paboueii mporpammbl o Oowonormm miss 10 - 11
KJIACCOB 00111€00pa30BaTEIIbHBIX YUPESIKICHUM.

[IporpamMmma ocHoBHOro obmiero obpaszoBanusi mo owonoruu. 10 — 11 xmaccer (aBTopsl: B.B.
[Taceunuk). Peanuzanus paboueil mporpaMmbl MPEAINONATaeTCsl B YCIOBUSAX KIACCHO-YPOUHOM
CHCTEMBI O0YYCHHSI, HA €€ OCBOCHHE 110 YUeOHOMY IUIaHy IIKOJBI OTBOAWTCS 34 vaca B rof ,
1 4ac B Heneo.

PaGouass mnporpamma peanuszyer DenepanbHbIi KOMIIOHEHT TOCYJAapCTBEHHOTO CTaHAapTa
OCHOBHOT'O OOIIET0, CPEeAHEro OOIIero o0pa3oBaHMs MO OMOJIOTUH, YTBEPXKICHHBIM MPUKAa30M
MunuctepctBa oOpazoBanust Poccun ot 05.03.2004 r. Ne 1089.

Crpyktypa paboueii mporpammbl cooTBeTcTBYeT [lonokeHuro o paboueit mporpamme ['BOY
COLI Ne 321.

2. [IporpaMMa KOHKPETH3UPYET COACpKAHHME MPEIMETHBIX TeM 00pa30BaTEILHOTO CTaHIApPTa,
JIaeT pacrpeielieHne yIeOHbIX YacoB 110 pa3zeiaM Kypca U MOCIeI0BaTeIbHOCTh U3yUEHHS TEM
U pa3lieloB y4eOHOro MpeAMeTa C YYeTOM MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3EH,
JIOTHKK Y4eOHOro Tpoliecca, BO3PACTHBIX 0COOCHHOCTeH yuamuxcs. [Iporpamma copeiicTByer
peanu3anyy eANHONW KOHIICTIIUK OMOJIOTHYECKOTO OOpa30BaHUs, COXPaHSs MPU ITOM YCIOBUS
JUISE BapUATUBHOTO TIOCTPOCHUS KYPCOB OWOJIOTHMH W TIPOSIBIICHHUS TBOPYECKOH WHUITMATHBBI
YUUTEIS.

buonorus kak y4eOHBII mpeaMeT — HeoTheMJieMas COCTaBHAas 4acTh €CTECTBEHHOHAYYHOTO
oOpa3oBaHMsI Ha Bcex CTyneHsx oOydeHus. Kak oaMH ¥3 BaXHBIX KOMIIOHEHTOB
obOpasoBarenbHON o6Osactu «EcTecTBO3HaHMe» OWMONOTUS BHOCHUT 3HAYUTENBHBIA BKJIAA B
JIOCTIDKEHHE IIeJIel 001ero oopa3oBaHusi, o0ecreurnBas OCBOCHHUE YYAIIUMHUCS OCHOB y4E€OHBIX
TUCHUIUIAH, Pa3BUTHE WHTEIJICKTYalbHBIX M TBOPUYECKUX cCrOcoOHOCTel, (HopMUpOBaHUE
HAYYHOTO MUPOBO33PECHHUS U IEHHOCTHBIX OPUEHTAIIHIA.

B paboueit mporpaMMe Haluid OTpa)KEHUE LETW M 3aJa4yd U3yYEeHUs] OMOJIOTMHM Ha CTYIEHU
cpenHero (mosiHOTO) 00Mmero oOpa3oBaHUs, W3J0KEHHBIE B TOSCHUTEIBHONW 3aIlliCKe K

[TpumepHoii mporpamme 1o Ouonoruu (6a30BbIi YPOBEHb).

N3yuenne OMoOTHHM HA CTYNEHU CpeIHEro (ITOJTHOT0) 00IIero oOpa3oBaHus B CTAPIICH IIKOJIE
Ha 0a30BOM ypOBHE HAIIPABJICHO Ha TOCTIKEHHUE CIEAYIOIIUX Hesei:
1. ocBOeHHEe 3HAHWI O OMOJIOTHYECKHX cHcTeMax (KIETKa, OpraHu3M, BHJ, 3KOCHUCTEMA);
WUCTOPUM PA3BUTHS COBPEMCHHBIX TMPEJICTABICHUA O JKMBOW TPUPOJC; BBLIAFOIINXCS
OTKPBITUSIX B OMOJOTHYECKON HayKe; poJin OHOJOTHYECKOW HayKu B (opMuUpoBaHUU
COBPEMEHHOM €CTeCTBEHHOHAYYHON KapTUHBI MHPa; METOJaX HAy4YHOTO TIO3HAHNUS;
2. oBJIaJleHHEe YMEHHMAIMH OOOCHOBBIBATH MECTO U pOJIb OHOJOTMYECKUX 3HAHUU B

HpaKTquCKOﬁ JACATCIIBHOCTH J'IIOI[CfI, Pa3sBUTHU COBPEMCHHBIX TCXHOHOFHﬁ; IMPOBOANTH



HaOJIOIGHUsT 32 SKOCHUCTEMaMH C IeNIbI0 MX OIMCAaHWS W BBIABICHHUS ECTECTBEHHBIX W
AHTPOITOTEHHBIX U3MEHEHUI; HAXOIUTh U aHATTM3UPOBATh HHPOPMAIIHIO O KUBBIX 00BEKTAX;
3. pa3BUTHeE TI03HABATEIILHBIX HHTEPECOB, WHTCIUICKTYAbHBIX M TBOPYECKUX CIIOCOOHOCTEH
B IIpolecce M3yYeHHs  BBLAAIOIIUXCSA  JOCTIDKEHHM  OMOJOrMM,  BOWIEAIIMX B
00IIeYeTOBEUECKYIO KYJIbTYPY; CIOXKHBIX U MMPOTUBOPEUMBBIX MyTEH Pa3BUTHS COBPEMEHHBIX
HAYYHBIX B3IJIAJOB, WJCH, TEOpHWil, KOHIICTIWH, pa3IMYHBIX THUIOTE3 (O CYIIHOCTH U
NPOMCXOXKJICHUU JKU3HHW, 4YEJIOBeKa) B XOJA€ padOThl  C pPa3IMYHBIMH HCTOYHUKAMHU
uHpOpMaINH;
4. pocniuTanue yOSKICHHOCTH B BO3MOXXHOCTH TTO3HAHHUSI )KUBOH TPUPOJIBI, HEOOXOAMMOCTH
OEpe’KHOTO OTHOIICHUS K MIPUPOIHOMN Cpejie, COOCTBEHHOMY 3JI0POBbBIO; YBAKCHHS K MHCHHUIO
OIIIOHEHTA MPH 00CYKICHUN OUOJIOTUYECKUX MPOOIIEM;
5. HCMOJIb30BAHUE NPHOOPETEHHbIX 3HAHMM W YMEHHMH B NOBCEIHEBHOW SKU3HM IS
OIICHKH TOCJICICTBUI CBOEH JIEATEIILHOCTH TI0 OTHOIIICHUIO K OKPYKAIOIICH cpelie, 310POBbIO
JOPYyTUX JIOAEH U COOCTBEHHOMY 3/10pOBBIO; 00OCHOBAHHUS U COOJIIOJICHUS MEP MPOPUIAKTUKI
3a00JIeBaHNH, IPABIJI TIOBECHHUS B TIPUPO/IC.
[TpumepHas mporpaMma TpeaycMaTpuBaeT GoOpMUpOBaHKE Yy yUalIUXCs 00IIEeydeOHBIX YMEHUH
U HaBBIKOB, YHHUBEPCAIBHBIX CIOCOOOB JACATEIBHOCTH U KIIOYEBBIX KOMIIETCHIMH. B 3TOM
HalpaBJICHUN TNpHOpUTETaMU sl ydyeOHoro mnpeamera «buosorus» Ha CTymeHH CpeaHero
(motHOTO) 00TIeTO 00pa3oBaHM HA OA30BOM YPOBHE SIBJISIFOTCS: CpaBHEHHE OOBEKTOB, aHAIIH3,
OIIEHKA, MIOMCK HH(OPMAIMH B PA3TUYHBIX HCTOUHUKAX.
[TpuHIMIBI 0TOOpPa OCHOBHOTO W JIOMIOJHHUTEIBHOTO COJEPXaHUS B PabOYyl0 MpOorpammy
CBSI3aHBl C TPEEMCTBEHHOCTHIO Lieeld 0Opa3oBaHMA Ha PA3MUYHBIX CTYNEHSAX M YPOBHSX
o0ydYeHHs, JOTMKOW BHYTPHIIPEIMETHBIX CBS3€H, a TaKKe BO3PACTHBIMH OCOOCHHOCTSIMHU
pasButus yqamuxcs. Kypc 6umonmornu Ha cTyneHu cpeHero (IoJIHOro) oo01mero oopa3oBaHus Ha
0a30BOM ypOBHE HampaBlieH Ha ()OPMHUPOBAHHME Yy YYAIIMXCS 3HAHUH O >KUBOW TpUpPOAE, €e
OTJIMYUTEIBHBIX NPU3HAKAX — YPOBHEBOM OpraHM3allMl M 3BOJIOIMH, MO3TOMY MpOrpaMma
BKJIIOYAET CBEJEHUS 00 00IMMX OMOJOTMYECKUX 3aKOHOMEPHOCTSIX, MPOSBIISIONINXCS HA Pa3HBIX
YPOBHSIX OpTaHW3alH >KUBOW mpupoasl. OCHOBY oTOopa copepikaHusi Ha 0a30BOM YpOBHE
COCTABJIICT KYJIbTYPOCOOOpa3HBIA MOJIXOJ, B COOTBETCTBUU C KOTOPBIM YYaIIUECs IOJDKHBI
OCBOMTbH 3HAHMSA M YMEHHs, 3HAUYUMBIC i1 (OpMUpOBaHUS OOIIEH KyJNbTyphl, ONpeAesIomne
aJICKBaTHOE TIOBEJCHHE 4YeJIOBEKa B OKPYXamoIed cpene, BOCTpeOOBaHHBIE B JKU3HU U
NPaKTUYECKOH JesaTelnhbHOCTH. B CBs3W ¢ 3TUM Ha 0a30BOM YpOBHE B TporpaMmMe ocoboe
BHUMaHHE YCJICHO COJCPKAHHIO, JIeXKAIeMy B OCHOBE (OpPMHUpOBaHHS  COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MHUpPa, [IECHHOCTHBIX OPUEHTAINH, peau3yoleMy I'yMaHU3aluio
Oounonorndyeckoro oOpazoBaHuss. OCHOBY CTPYKTypHUpPOBAHHS COJEpKaHHS Kypca OHONOTHH B
CTapumieli 1mKojie Ha 0a30BOM YypOBHE COCTABISIOT BEOyIIHME WACH — OTIUYUTEIIbHBIC
0COOCHHOCTH YKUBOW TIPUPOJIBI, €€ YPOBHEBAS OPraHU3AIMS U 3BOJFOIIHS.

3. YMK no npeamery:



Yueonux (6azoBerii yposenb) A.A. Kamenckoro, E.A Kpukcynosa, B.B. [laceunuka «buosorus.
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4.PaGoyasi mporpaMma BKJIIOYaeT cCJelyIolue pa3elibl:

PA3JIEJI 1 buonorus kak Hayka. MeTo1bl HAy4YHOTO TTO3HaHUsI_(4 Jaca)

Tema 1.1. Kpatkas uctopus pa3sutus Ouonoruu. Meroas! uccinegoBanus (4 yaca)

Tema 1.2. CymHoOCTh *U3HU U CBOMICTBAa >KMBOIO. YPOBHU OpraHU3allMy >XKMBOW Marepuu (2
yaca)

PA3JIEJL 2

Krerka (10 gacoB)

Tema 2.1. Pa3Butue 3Hanuit o kiaetke (1 gac)

Tewma 2.2. XuMudeckuii cocTaB KJIETKH (4 yaca)

Tema 2.3. Ctpoenue kietku (3 yaca)

Tema 2.4. Peanu3zanus HacieaCTBEeHHOM nHpopMmanuu B kietke (1 gac)

Tewma 2.5. Bupycsi (1 gac)

PA3JIEJI 3 Opranusm (19 gacoB)

Tema 3.1. Opranusm — equHoe 1eiaoe. MHoroodpasue *UBbIX opraHu3MoB (1 yac)

Tema 3.2. OOMeH BEIIECTB U MPEBPAILICHHS SHEPTHH — CBOMCTBO JKUBBIX OPraHU3MOB (2 Jaca)
Tewma 3.3. PasmHosxenue (4 yaca)

Tewma 3.4. UnauBuayaibHOE pa3BUTHE OpraHu3Ma (OHTOreHes) (2 yaca)

Tewma 3.5. HacnencTBeHHOCTh M MI3MEHYUBOCTH (7 4acoB)

Tema 3.6. I'enetuka — TeopeTnueckas ocHoBa cenekiuu. Cenexuus. buorexnonorus (3 yaca)

5.TpeGoBaHusi K YPOBHIO NMOATOTOBKHM O0yYaIOUIUXCSH:
B pe3ynrvmame uzyuenusn 6uonocuu na 6a3060M ypoeHe YUeHUK 001HCEH
3HATh /IOHUMATH
® OCHOBHBIE IOJIO)KEHHS OHMOJOTMYECKHX TeOopHuil (KJIeTo4Hasi, HBOJIIOLMOHHAas Teopus Y.
Hapsuna); yuenue B.M. Bepnaackoro o Ouocdepe; cymHOcTh 3akoHOB [. MeHnnens,
3aKOHOMEPHOCTEW N3MEHYMBOCTH;
® CTpocHHE OHMOJOTMYEeCKHX OOBEKTOB: KIETKH; T€HOB W XPOMOCOM; BHUJA U DSKOCUCTEM
(cTpyKTypa);
® CYIIHOCTh OWOJIOTMYECKHX TMPOIECCOB: Ppa3MHOXKEHHE, OIUIOJIOTBOPEHUE, JeHCTBUE
UCKYCCTBEHHOTO ¥  €CTECTBEHHOrOo 0TOOpa, (OpMHUpOBaHHE MPUCIOCOOIIEHHOCTH,
o0Opa3oBaHHE BHUIOB, KPYrOBOPOT BEIIECTB W MPEBPAIICHHUS SHEPTUHM B SKOCUCTEMAX U
ouocdepe;
® BKJIAJ BBIJAIONINXCS YUYEHBIX B Pa3BUTHE OMOIIOTUYECKON HAYKU;

L4 6I/IOJ'IOFI/I‘IGCKYIO TEPMHUHOJIOTUIO U CHMBOJIUKY



yMeTh

® OOBACHATH: ponb Ouonmoruu B (OPMHPOBAHMM HAYYHOTO MHPOBO33PEHUS; BKJIA
OMOJIOTUYECKNX TEOpUH B (HOPMHUPOBAHHE COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHBI
MUpa; eJUHCTBO KUBOW M HEXUBOW MPUPOJIBI, POJCTBO KUBBIX OPTaHU3MOB; OTPUIIATEILHOE
BIUSTHUE AJKOTOJIs, HUKOTHHA, HAPKOTUYECKUX BEUIECTB HA Pa3BUTHE 3apObIIIa YEIIOBEKA;
BIMSIHAE MYTareHOB Ha OPIraHWU3M YEJIOBEKAa, SKOJIOTUYECKHX (DaKTOpOB Ha OpraHHU3MBI;
B3aMMOCBS3M OPraHM3MOB U OKpY KaloIled Cpeabl; MPUYUHBI 3BOIIOLUHN, HU3MEHIEMOCTH
BUJIOB, HApYyIIEHWH pa3BUTUS OPraHU3MOB, HACJIEICTBEHHBIX 3a00NIeBaHUN, MYyTallUi,
YCTOMUMBOCTH M CMEHBI SKOCUCTEM; HEOOXOIUMOCTH COXPaHEHUSI MHOT000pa3Hs BUIOB;

e pemaTh DJJIEMEHTapHble OWMOJOTHMYECKHe 3a/ayd; COCTaBISATh JJIEMEHTAapHBIE CXEMBbI
CKPEIMBAHMS U CXEMBI TIEpEHOCA BEIIECTB U DHEPTUH B KOCHCTEMAaX (IICTH TTUTAHWS);

® OMUCHIBaTH 0COOEH BUIOB 1O MOPHOIOTUIECKOMY KPUTEPHIO;

® BBHIIBISITH MPHUCIOCOOIEHUS OPraHu3MOB K cpelne OOWTaHHWsS, HMCTOYHHKH MYyTareHOB B
OKpy’Karomieid cpene (KOCBEHHO), AaHTPOIOTEHHBIE HM3MEHEHHS B OSKOCHCTEMax CBOCH
MECTHOCTH;

® CpaBHHMBATbH: OMOIOTHYECKHE OOBEKTHI (XUMHUYECKHIA COCTAB TeJl )KUBOW U HEXKUBOW TIPUPOJIHI,

® 3apOJBIIIM 4YelOoBeKa MW JPYyrUX  MIICKONHTAIOMIMX, TPUPOAHBIE JKOCHUCTEMBI U
arpodKOCHUCTEMBI CBOEM MECTHOCTH), MPOLECCHl (€CTECTBEHHBI M MCKYCCTBEHHBIH OTOOp,
M0JIOBOE U Oecronoe
pPa3sMHOKEHHUE) U JIeTIaTh BEIBOBI HA OCHOBE CPAaBHEHHS;

® AQHAIM3WPOBATh M OILICHWBATH PA3JIMUYHBIC TUIOTE3bl CYIIHOCTH >KU3HH, MPOUCXOKICHHUS
KHU3HU U
YeNnoBeKa, TrJI00albHbIE SKOJOTHYECKHE MPOoOJeMbl M MYTH HUX PELIEHUS, IOCIEICTBUS
COOCTBEHHOM JIESITEIbHOCTH B OKPY>KaIOIIEeH Cpeie;

® U3y4aTh U3MEHEHHUS B SKOCHCTEMAax Ha OMOIOTUYECKUX MOMAECIIAX;

® HaxoIWUTh MHPOPMAIHMIO O OMOJOTHYECKHX OOBEKTaX B PA3TUYHBIX MCTOYHHMKAX (YUCOHBIX
TEKCTax,

® CIpaBOYHHMKAX, HAYYHO-TIOMYJISIPHBIX HM3AAHUAX, KOMIIBIOTEPHBIX 0a3zax IaHHBIX, pecypcax
WnuTepHer)

® U KPUTHYCCKHU €C OLICHUBATD,

HCIOJb30BATh NPHOOPETeHHbIC 3HAHUSI W YMEHHMSl B NPAKTHYECKON JIesiTeIbHOCTH U

NOBCEeIHEBHOM KU3HM IJI:

e coOmrofeHus Mep npoUIaKTUKU OTPABICHUHN, BUPYCHBIX U IPYTUX 3a00J€BaHUil, CTPECCOB,
BpPEAHBIX NPUBBIYEK (KypEeHHE, aJIKOTOJIM3M, HAPKOMaHMs); IpaBWJI TIOBEJICHUS B IPUPOJAHON
cpene;

® OKa3aHWs TIEPBOM MOMOIIM TPH MPOCTYIAHBIX W JPYrux 3a00JIeBaHHAX, OTPABICHUU

MUIICBBIMHA NPOAYKTaAMU;



® OICHKH OTHUYCCKHUX ACIICKTOB HCEKOTOPBIX HCCIEIOBAHUN B 001acTH OHOTEXHOJIOTUU

(KIIOHMpPOBaHKE, UICKYCCTBEHHOE OIJIOJJOTBOPEHHUE).

6. Yuer nocTuxkeHuii oOydarommuxcsi, GopMbl U CpeAcTBa KOHTPOJS:

CornacHo [TonoxeHuto 0 MOpsAAKE TEKYIIEro KOHTPOJISI YCIHEBAEMOCTH M MPOMEXKYTOUYHOM
arrectauun oOyuatonmuxcs [BOY COII Ne 321 (IIp. Ne 117/1-0 ot 11.09.2017r.)
UCTIONB3YIOTCS CIIeMyroIIre (hOpMBI KOHTPOJIS:

- MUChbMEHHAs MPOBEpOYHas padoTa (MTOrOBas IO 3aBEPIICHUIO M3YUYCHHS TEMBI, MOYPOUYHBIN
KOHTpOJIb 3HaHWM, TECTUpPOBAaHUE, pelIeHHEe OWOJIOrMYeCKUX 3a7ad, OMOJOTHYECKHM IHUKTaHT.
DOTOT METOJ MOXKET HCIONB30BaThCA B TeX CilyyasxX, Korja TpeOyercs OaTh OIHCaHUE
HATYPAJIbHBIX OOBEKTOB, CPABHUTH BUJIbI PACTEHUH, COCTABUTH CXEMBI, PUCYHKH, 3aIlOJIHUTH
TaOIUIBI, CHOPMYITHPOBATH BHIBOBI U3 IPAKTHUECKUX WU JTAOOPATOPHBIX padoT.

- YCTHBIN ompoc (Ha Ka)XJI0M YPOKE)

- CaMOCTOSITENIbHASA/TIPOBEpOYHas paboTa (COrlacHO IUIaHy pabOThl HAa YPOKE, TEeMaTUYECKH-
MOYPOYHOMY TUTAHHUPOBAHHUIO)

- TpakTudeckas padoTa (mporpamMma Mo OMOJIOTHU OPUEHTHPYET Ha MPOBEJACHUE HAOIIOICHUM,
SKCTICPUMEHTOB, MPAKTHUYECKUX M JTAOOpATOPHBIX paboT. B cBs3M ¢ 3TUM OoJblIOe 3HAYEHUE
UMEEeT MpaKkTUdecKas MpoBEpKa 3HAHUIN 1 YMEHHUH ydaruxcs).

DTOT METOJl KOHTPOJIS JaeT BO3MOXKHOCTh YOEIUTHCS B CO3HATEIHBHOM YCBOSHHH YYalTUMUCS
MPOrpaMMHOTO Marepuajga W MPUMEHEHHH €ro K PEeHICHUI0 MpPaKTHYeCKuX 3aaad. CTemneHb
YCBOGHHUS TMPAKTUYECKUX YMEHHUIl MpOBEpsieTCS KOHKPETHBIMU pe3ysbTaTaMH, MOJyYEeHHBIMU
MIPU U3TOTOBJICHUH MUKPOIPENapaToB, TOCTAHOBKE OIMBITOB, BHIPALIUBAHUYU PACTEHUI U T.J.
IIpoBepka 3HaHMH OCHOBHBIX OMOJIOTMYECKMX TOHATHM M Y4YeOHBIX YMEHHUIH NPOBOIHUTH
HAOJIIOJICHUS, CTaBUTh OMBITHI W O(QOPMIISATH WX PE3yJbTaThl, PaboTaTh C MHUKPOCKOIIOM, C
OTpEeACTUTENIbHBIMU  KapTOUYKaMH, C Y4eOHHMKOM TOJuIexkaT oOleHKe. B  pexomeHmanusax
IPOrpaMMBbI TI0 OIICHHBAHHUIO 3HAHUW W YMEHHM y4allluXcsl IPUBOISTCS €AUHbIE TPeOOBaHUS K
OIICHKE YCTHBIX OTBETOB YYaIl[UXCS, YMEHUH CTABUTH OMBITHI, TPOBOAUTH HAOMIOACHUS. AHAIN3
COJIep’KaHUsl OTBETA U IMOJICYET 3JEMEHTOB 3HAHWUW JAlOT BO3MOYKHOCTH OIPEIEIUTHh YPOBEHb
YCBOEHHUS y4eOHOT0 MaTepHasa yJalluMUCS U OLIEHUTH €0 C MOMOIIBIO MATHOAIIILHOM CUCTEMBI

OLICHOK. I/ICHOHBSYCTCH COI'JIACHO TEMATUYCCKO-IIOYPOUHOMY IMJIAHUPOBAHULO.



