AHHOTALUSA
®enepajbHas padoyasi nporpamMma no yueoHomy npeamery «buosiorns»
(yray0éHHbIN YPOBEHB).

120.1. depepanpHas pabovas nporpamma 1o yuyeonomy npeamery «buomorus» (yriyOnaéHHBIHN
ypoBeHb) (mpenMeTHas o07acTh «ECTeCTBEHHO-Hay4dHBIE NPEAMETHI») (Jajee COOTBETCTBEHHO —
nporpaMma Mo OHOJOTHH, OMOJIOTHS) BKIIIOYAET IOSICHUTEIBHYIO 3alHCKY, COJIEp)KaHHe OOydeHHs,
IUTAHUPYEMBbIE PE3YIbTAThl OCBOSHHSI IIPOrPaMMBbI 110 OUOJIOTHH.

120.2. TlosicauTenbHass 3amMcKa OTpakKaeT oOO0IIMe LeMd M 3aJadyd HM3y4YeHUs OuOJIOTHH,
XapaKTEPUCTUKY MCUXOJIOTUYECKUX MPEANOCHIIOK K €€ N3y4yeHHI0 00yJarolluMUCs, MECTO B CTPYKTYpe
y4eOHOTO IJIaHa, a TAKXKE TOAXO0IbI K 0TOOPY COJIepKaHMs, K OTPEICICHUIO TUIAHUPYEMBIX PE3YJIbTaTOB
U K CTPYKType TEMaTHUECKOTr0 IIIaHUPOBAHMUSL.

120.3. Conepxanue oOyueHHs] pacKpBIBACT COJAEP)KATENbHBIC JMHUU, KOTOPHIC MpEeAararTcs
111 00513aTENILHOTO U3YYEHHSI B KaXKI0M KJIACCE HA YPOBHE CPEIHEro 001ero oopa3oBaHus.

120.4. IInanupyembie pe3yabTaThl OCBOCHUS MIPOrpaMMbI IO OMOJIOTHH BKIIIOYAIOT JIUYHOCTHBIE,
METaIpeIMETHbIE Pe3y/bTaThl 32 BECh MEepHO 00yUeHHsI Ha YPOBHE CPEAHEro o0Iero oopazoBaHusl, a
TaKXe MPEeIMETHbIE JJOCTIKEHHUS 00YyJalonIerocss 3a Kbl To/1 00y4eHHUS.

120.5. [losicHuTENBHAS 3aMKCKA.

120.5.1. Tlporpamma mo OMOJIOTHM Ha YpOBHE CpeIHero oomiero odpazoBaHus pazpaboTaHa Ha
ocHoBe @DexpepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3  «OO6 obpazoBanuu B Poccuiickoit
®enepanuny, PI'OC COO, Konuenuuu npenogaBanus yuyeOHoro mpeamera «broiorus» u 0OCHOBHBIX
MOJIOKEeHUH (hefiepanbHOl paboueii mporpaMMbl BOCITUTAHWS.

120.5.2. buonorust yrmy6nénnoro ypoBHs u3ydeHus (10—11 kmaccel) sBiseTcss OTHUM U3
KOMIIOHEHTOB HpeAMETHOM obnactu «EcTecTBeHHO-HayuyHble NpeaMeThD». COrJIacHO MOJIOKEHUSIM
®I'OC COO mnpodunpHble y4eOHBIE TPEAMETHI, W3ydaeMble Ha YIIIYOJEHHOM YPOBHE, SBIISIOTCS
crnocobom auddepennnanuu o0ydYeHHs Ha YpOBHE CpelHero oomero o0pa3oBaHUS W IPHU3BAHBI
o0ecreynTh  TMPEEeMCTBEHHOCTh  MEXKIY OCHOBHBIM  OOIIMM, CpPEOHHM  OOIIMM, CpEeAHHM
npo¢eCCHOHATILHBIM U BBICIIUM 00pa3zoBaHueM. B To jxe BpeMsi KaKIbli U3 3TUX y4EOHBIX NMPEIMETOB
JOJDKEH OBITh OPUEHTHUPOBAH HAa NPUOPUTETHOE pEIIeHHE O0pa3oBaTEIbHBIX, BOCHHUTATEIBHBIX U
Pa3BUBAIOIINX 33/1a4, CBA3aHHBIX C MpodoprueHTanueil o0yJyaromuxcs U CTUMYJIUPOBAaHUEM HHTEpeca K
KOHKPETHOM 00JIaCTWU HAy4YHOrO 3HAHWsA, CBSA3aHHOTO  C OWOJOTHMed, METUIMHOM, 3KOJIOTHEH,
IICUXOJIOTUEH, CIIOPTOM WJIM BOCHHBIM JIEJIOM.

120.5.3. IlporpamMma 1o OnosIOTHH MAET MPECTAaBICHUE O LENU U 3a/la4ax M3Y4eHUs: y4eOHOTro
npeamera «buosorus» Ha yrayOn€HHOM ypOBHE, oOmpenenseT o0s3areabHoe (MHBApUAHTHOE)
MIPEeIMETHOE COJIEp’KaHue, ero CTPYKTYpUPOBAHME MO pa3zesiaM M TeMaM, paclpeesieHre o Kiaccam,
PEKOMEHAYET MOCIEI0BATENbHOCTh H3y4eHHs Yy4eOHOro marepuaiga ¢ Y4ETOM MEXIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBA3€H, IOTUKHM Y4eOHOr0 MpoIecca, BO3PACTHBIX 0COOEHHOCTEN oOyyatomuxcs. B
nporpamMMe o OMOJIOTMH Peaqn30BaH MPUHIUIT IPEEMCTBEHHOCTH C M3y4YeHHEM OHOJIOTUU Ha YpOBHE
OCHOBHOro oOmiero oOpa3oBaHus, Ojarojaps ueMmMy NpOCMAaTpUBAETCS HANpPaBICHHOCTh Ha
nocjenyomee pa3BUTHe OMOJIOIMYECKUX 3HaHUM, OPUEHTUPOBAHHBIX Ha (hOpMUpPOBaHHE €CTECTBEHHO-
HAYYHOTO MHPOBO33PEHHSI, YKOJIOTHIECKOTO MBIIUICHUS, IIPEICTABICHUI 0 3J0pOBOM 00pase KU3HH, Ha
BOCIUTaHHE OEpeX HOro OTHOLIEHHsS K OKpYyKarouled mpupojaHoi cpene. B mporpamme mo 6uonoruu
TaK)Xe MOKa3aHbl BO3MOXHOCTH yuyeOHoro mpenmera «buonorusi» B peanuzaunu tpebdoanuit ®I'OC
COO K nnaHMpyeMbIM JHYHOCTHBIM, METAIPEIMETHBIM U MPEIMETHBIM pe3ylbTaTaM OOydeHUs U B
(GbOopMHPOBAaHUN OCHOBHBIX BHJIOB Y4EOHO-TTO3HABATEIHHOHN JESITEIHHOCTH OOYUYAIOIIMXCS 10 OCBOCHHUIO
cojiep>KaHusl OMOJIOTMYECKOTr0 00pa30BaHUs Ha YPOBHE CpeHero o01iero o0pa3oBaHusl.

120.5.4. TIporpamMma 1o OMOJIOTHH SIBJISIETCSI OPUEHTHUPOM ISl COCTABJICHHUSI aBTOPCKUX pabodnx
nporpamMMm. ABTOpaMu paboyux MporpaMm MOKET OBITh MPEUIOKEH CBOM MOJXO0/ K CTPYKTYPHPOBAHHIO
U TIOCJIEIOBATEIbHOCTH M3y4YeHUs yd4eOHOro maTepuana, CBO€ BHAECHHUE CIOCO00B (hOpMHpOBaHUS y
o0yyJaroImuxcs NpeAMETHBIX 3HAaHUH M YMEHHI, a TaK)Ke METOJOB BOCIIUTAHUS U Pa3BUTHs CPEACTBAMU
yueOHoro npeamera «buonorusy.

120.5.5. buonorust Ha ypoBHE CpeaHero oOmero oOpa3oBaHUs 3aBepllaeT OMOJIOTHYECKOe
o0pa3oBaHKE B IIKOJIE M OPUEHTUPOBAH HA PACIIMPEHUE M YTIyOJIeHNE 3HAHUH 00YJarONIMXCsl O KUBOK
MPHUPO/IE, OCHOBAaX MOJIEKYJISPHOM M KJIETOYHOM Onoyioruu, 3MOpPHOJIOTUU U OMOJIOTUU DPA3BUTHS,
TeHETHKH, CEJIEeKIINU, OMOTEXHOJIOTUH, IBOJIOIMOHHOTO YYSHHS U SKOJIOTHH.



120.5.6. Usyuenue yduebHOTOo mpeamera «buomorus» Ha yriay0JeHHOM YpOBHE OPHEHTHPOBAHO
Ha MOATOTOBKY OOYYArOMIMXCS K MOCIEAYIONEMY TOTy4eHUI0 OMOIOTHYECKOTro 00pa3oBaHus B By3axX U
OpraHM3alMsIX CpeaHero mnpodeccuoHanbHOro oOpa3oBaHus. OCHOBY €ro COJEp>KaHUS COCTaBJISET
cucreMa OWOJIOTMYECKUX 3HAHWM, MOJNYUYEHHBIX MPH U3YUYEHUH OOYYAIOIIMMHUCS COOTBETCTBYIOIINX
CHUCTEeMaTUYECKUX pa3J/ielioB OMOJIOTHH Ha YPOBHE OCHOBHOro obOmiero odpaszoBanus, B 10—11 kmaccax
9TH 3HAHUS MOJIYYAIOT pa3BUTHE. Tak, pacCIIMPEHBI U YTIyOIeHBI OMOIOTUYECKUE 3HAHUS O PACTCHHSIX,
KUBOTHBIX, TIpubax, OakTepusx, OpraHu3Me 4YeloBeKa, OOMMX 3aKOHOMEPHOCTSIX IKHU3HH,
JOMOJTHUTEIBHO BKIFOUEHBI OMOJIIOTHYECKHUE CBEICHUS MPUKIATHOTO M MTOMCKOBOTO XapaKTepa, KOTOpPhIe
MOKHO HCIOJb30BaTh KaK OPUEHTHUPHI AJs MOcIeayrouiero Bbibopa mpodeccun. Bo3MoikHa Takxke
WHTETpaIus OMOJOTUIECKUX 3HAHUN C COOTBETCTBYIONIUMH 3HAHHSIME, TIOTYYSCHHBIMU O0YYarOIIHMHUCS
pHU U3y4eHUH (PU3UKU, XUMUHU, Teorpaduu 1 MaTEMaTHKU.

120.5.7. CtpykTypa mporpaMMbl IO OWOJOTHH OTPa)XaeT CHCTEMHO-YPOBHEBBIN 51
SBOJIIOLIMOHHBIM TOIXOAbl K u3yueHuto Ouonoruu. CoriacHo MM, H3Y4alOTCsl CBOMCTBA U
3aKOHOMEPHOCTH, XapakTepHbIC Ui JKUBBIX CHCTEM pPa3HOTO YPOBHS OpPraHMU3alliH, 3BOJIOLHUU
OpPraHMYECKOro MHUpa Ha 3emiie, COXPaHEHUsS OMOJOTHYEecCKOro pazHooOpas3usi riaHerbl. Tak, B 10
KJIACCE HW3YYArOTCS OCHOBBI MOJICKYJISPHOW M KIETOYHOH OMOJOTHUH, SMOPUOIIOTHUM M OHOJOTUH
pa3BUTHSA, TEHETUKU M CEJICKIMH, OMOTEXHOJOIMH U CHUHTETUYECKOM OHMOJOTUH, aKTyaJlUu3UPYHOTCS
3HaHUA OOydaromuxcs Mo OOTaHWKe, 300JI0TUHM, aHATOMUHU, Qu3noyiornuu denoBeka. B 11 kmacce
M3YYal0TCsI SBOJIIOIIMOHHOE YU€HHE, OCHOBBI SKOJIOTHH U yueHue o buocdepe.

120.5.8. buonorust mpu3BaH 00ECIEYUTh OCBOCHHE OOYHYAIOUIMMHUCS OMOJIOTHUECKUX TEOPHH H
3aKOHOB, WJEH, NMPUHIMIIOB M TPaBUJ, JIKAIIMX B OCHOBE COBPEMEHHOHM €CTeCTBEHHO-HAYYHOU
KapTUHBI MHUPA, 3HAHUN O CTPOCHUH, MHOTOOOPa3uu ¥ OCOOCHHOCTSIX KJICTKHU, OpraHU3Ma, TOIMYIISIHH,
OMOIIeH03a, PIKOCHCTEMBI, O BBIIAIOIIMXCS HAYYHBIX JOCTHIKEHHUSAX, COBPEMEHHBIX HCCIEIOBAaHUSIX B
OHMOJIOTHH, MPUKIIAJTHBIX aCMEKTaX OMOJIOTHYeCKHX 3HAHWU. [N pa3BUTUS W MOJANEPIKAaHUS WHTEpeca
oOyuaromuxcsi K OWOJOTMHM Hapsily CO 3HAYUTEIBHBIM OOBEMOM TEOPETHUECKOro MaTepuana B
COZIp)KaHUU TIPOTPaMMBbl 1O OHOJOTHH MPEAYCMOTPEHO 3HAKOMCTBO C HMCTOPHEH CTAaHOBJICHUS WU
pa3BUTHUA TOH WIM HHOM 0OjIacTu OWOJIOTMH, BKJIAJIOM OTEYECTBEHHBIX M 3apYOEKHBIX YYEHBIX B
pelieHre BaXHEHIINX OMOJIOTHUECKUX U SKOJIOTUYECKHUX TPOOIeM.

120.5.9. llens u3ydenuss ydyeOHoro mnpenmera «buonorusi» Ha yriayOJI€HHOM  ypOBHE —
OBJIaJICHHE OOYYAIOMUMUCS 3HAHUSAMH O CTPYKTYPHO-(QYHKIIMOHATHHOW OPTaHU3AINH JKUBBIX CHUCTEM
pa3HOToO paHra U MpUOOpETeHHEe YMEHHM HCIONb30BaTh 3TH 3HAHHUA B (OPMUPOBAHUM HHTEpeca K
onpeaenéHHoN 00JacTH Mpo(eccuoOHATIbHON NeATeNbHOCTH, CBSI3aHHOM ¢ OMOJIOTHel, Wiau K BhIOOpY
y4eOHOro 3aBe/ieHus ISl IPOAOKEHUS OMOJIOTHYEeCKOro 00pa3oBaHUsl.

120.5.10. locTtmkeHne 1menu W3ydeHus ydeOHoro mnpenmera «bwonorus» Ha yriryon€HHOM
YPOBHE 00€CIeUNBAETCsl PELICHUEM CIIeIYIOIUX 3a/au:

OCBOCHHE OOYYarOIIUMUCS CHUCTEMbI OMOJIOTHUECKUX 3HAHUI: 00 OCHOBHBIX OHOIOTHYECKHX
TEOpUAX, KOHIEMIMIX, THUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX U TpPaBUJAX, COCTABISIOIIUX
COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0 KapTHHY MHpA; O CTPOSHHH, MHOTOOOpa3HH M OCOOEHHOCTSIX
OMOJOTMYEeCKUX CcHCcTeM (KJeTka, OpraHu3M, TMOMyIsalus, BUI, OHoreoneHo3, Ouocdepa); o
BBIAFOIINXCS OTKPBITUSX ¥ COBPEMEHHBIX MCCIICIOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYy4aloluXcsl ¢ METOJaMU MO3HAHUS >KUBOW MPUPOJIBI: MCCIEI0BATEIbCKUMHI
MeToJaMH OMOJOTHYECKUX HAyK (MOJIEKYJSPHON M KJIETOYHOW OMOJOTHUU, SMOPHUOJIOTHH U OHOJIOTUH
pa3BUTHSA, TEHETHUKH M CENEKIHH, OMOTEeXHOIOTMH U CHUHTETHYECKOW OWOIIOTHH, MaJCOHTOJIOTUH,
HKOJIOTHH ); METOJAMHU CAMOCTOSTEIIFHOTO TIPOBEIEHHS OMOJIOTHUECKUX UCCIIEIOBAaHUN B JIAOOPATOPUH U
B mpupoe (HabmoaeHIe, N3MEepEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE);

OBIIQJICHUE OOYYAIONIMMHUCS YMEHHSMH: CaMOCTOSITEIbHO HaXOIUTh, AaHAJIM3UPOBATh U
UCIOJIb30BaTh OHMOJOTHYECKYI0 WH(GOPMAIIMIO; TOJIb30BaThbC OMOJIOTHYECKOW TEPMUHOJIIOTHEH U
CHUMBOJIMKOM; yCTaHABIMBATh CBS3b MEXIY PAa3BUTHEM OWOJIOTMH U CONUATBHO-D)KOHOMHYECKUMHU M
AKOJIOTMYECKUMHU TMPOOJIeMaMU 4YeJIOBEYECTBA;, OIICHHWBATH IOCIEACTBUS CBOCH JEATEIHHOCTH TIO
OTHOIIICHHUIO K OKPYXArOIIeH MPUPOIHON cpene, COOCTBEHHOMY 3/I0pPOBBIO U 37I0POBBIO OKPY)KAIOIITHX
Toeil; 00OCHOBBIBATh M COONIIOATh MEpbl MPOPUIAKTHKY HH(EKIIMOHHBIX 3a00JeBaHUM, MpaBHIia
MOBEJEHUST B TPUPOAEC H oOOecredeHus: Oe30MacHOCTH COOCTBEHHOW JKM3HEACSTEIIBHOCTH B
Ype3BBIYANHBIX CUTYAIMSIX MPUPOTHOTO U TEXHOTCHHOTO XapakTepa; XapaKTeph30BaTh COBPEMEHHBIE
Hay4yHbI€ OTKPBITUS B 001aCTH OMOJIOTHUH;



pa3BUTHE y OOYYAIONUXCS HMHTEUICKTYaIbHBIX M TBOPYECKUX CIIOCOOHOCTEH B Iporecce
3HaKOMCTBAa C BBIJAIOUIMMUCA OTKPBITUSAMU U COBPEMEHHBIMHU WCCIICOBAaHUSIMH B OHOJIOTHH,
pemaeMpIMi €10 MPOOJIeMaMH, METOMOJIOTHEH  OMOJOTMYECKOTO WCCICIOBAHHS, IPOBEICHUS
HKCIEPUMEHTAIBHBIX UCCIICAOBAHUM, peleHHs] OMOJIOTHUECKUX 3a/1a4, MOJICIMPOBAHUS OMOIOTHYECKUX
00BEKTOB U MPOIECCOB;

BOCIIUTAaHHE y OOYYArOIIMXCS LEHHOCTHOTO OTHOIICHUS K JKUBOW NPUPOAE B IEIOM H K
OTICIBHBIM €€ O0BEKTaM U SIBIICHUSIM; (DOPMUPOBAHHME DKOJIOTHYECKOW, TEHETHYECKOW TPAMOTHOCTH,
o01Ieit KyJabTYphI TOBEICHUS B PUPOJIC; HHTEIPAIlMH €CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHre OOYYaAIONIMMHUCS KOMIIETCHTHOCTH B PaIlMOHAIBLHOM MPUPOAONOIH30BAHUU
(cobmoienre mMpaBuil MOBEACHUS B TPUPOJIE, OXPaHBl BUJIOB, dKOCHUCTEM, OMOchepsl), COXpaHCHHH
COOCTBEHHOTO 3JIOPOBbSI W 3JI0POBbSI OKPYKAIOUIMX JIIOJEH (coOmoneHus Mep NpOoQUIaKTUKA
3abosneBaHuid, obOecrieueHne O€30MacCHOCTH JKU3HENCSATEIBbHOCTH B YPE3BBIUYANHBIX  CHUTYaIUsIX
MIPUPOTHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BaHMS OMOJOTHUYECKUX 3HAHUN M YMEHHIA
B IIOBCEIHEBHOM KU3HMU,

CO3/laHME  YCIIOBHM JUIi  OCO3HAHHOTO  BBIOOpPAa  OOYYArOIIMMHUCS  HMHIMBHIYaTbHON
0o0pa3oBaTeNbHON  TPACKTOPHH, CIOCOOCTBYIOIIEH  TOCHIEAyoueMy  npodecCHOHAIbHOMY
CaMOOIIPE/ICIICHUIO, B COOTBETCTBUY C WHAMBHYaTbHBIMH HHTEPECAMHU M MMOTPEOHOCTSIMU PETHOHA.

120.5.11. O6muee ynciiO YacoB, PEKOMEHAOBAHHBIX ISl M3y4CHUsI OMOJOTMH Ha YriyOJIeHHOM
ypoBHe, — 204 gaca:

B 10 ximacce — 102 gaca (3 gaca B HenemIo),

B 11 kmacce — 102 gaca (3 gaca B Heeni0).



