AHHOTAIUA

®enepanbHas padodasi mporpamMma no ydeonomy npeamery «buosiorus» (yriayo0JéHHbIN
YPOBEHB).

120.1. depepanpHas paboyast mporpaMma 1o yaeoHomy npenmety «buonorus» (yriayOnéHHbIN
ypoBeHb) (mpenMeTHas o0jacTh «EcTecTBEHHO-HaydHBIE TMPEAMETHI») (Jajieeé COOTBETCTBEHHO —
nporpaMma mo OHOJOTHM, OMOJIOTHS) BKJIIOYACT IMOSICHUTENBHYIO 3allMCKY, COJAEp)KaHHEe O0ydeHus,
IUTAHUPYEMbIE PE3YIbTAThl OCBOEHMSI IIPOrPaMMBbI 110 OHOJIOTHH.

120.2. IlosicauTenbHas 3amUcKa OTpakaeT OOIIMEe LedM W 33Ja4d W3y4eHUs OWOJIOTHH,
XApaKTEPUCTUKY IICUXOJOIMYECKMX TPEANOChUIOK K €€ HU3y4eHHIO OOYy4YaloUIMMHUCSA, MECTO B
CTPYKType yueOHOTO IIaHa, a TAaKXKe IMOAXO0/IbI K 0TOOPY CoAep KaHusl, K ONPEACICHUIO IIIAHUPYEMBIX
pe3yabTATOB U K CTPYKTYPE TEMATUYECKOTO IJIAHUPOBAHUSI.

120.3. Conepxanue o0yueHHsI paCKpbIBAeT COJEpKaTeNbHbIC JIMHNUU, KOTOPBIEC MPEIaraloTcs
111 00513aTENIBHOTO U3YYEHHSI B KaXK0M KJIACCE HA YPOBHE CPEIHEro 001Iero oopa3oBaHus.

120.4. Ilnanupyemble  pe3yiabTaTbl OCBOCHHS NPOTpaMMbl 1O OHOJOTHMH  BKIIOYAIOT
JMYHOCTHBIE, METAIPEIMETHBIE PE3YNbTaThl 32 BECh MEPUO] O0YUEHHs HAa YPOBHE CPEAHEro OOLIEero
00pa3oBaHMsl, a TAKXKE MPEAMETHBIE IOCTHIKEHUS 00YJarOIIErocsi 3a KaX/Iblii roj 00ydeHusl.

120.5. [losicHuTENbHAS 3aMKUCKA.

120.5.1. TIporpamma 1o OHOJIOTHH Ha YPOBHE CpeIaHEro olmiero odpazoBanus pazpaboTaHa Ha
ocHoBe ®enepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «OO6 obOpasoBanuu B Poccuiickoit
Denepaunn», PI'OC COO, Konuenuuu npenogaBaHus yueOHoro rnpeamera «buoaorus» 1 OCHOBHBIX
NOJIOKEHUH (enepanbHoi pabodel mporpaMMbl BOCIIMTAHUS,

120.5.2. buonorust yriyonéanoro ypoBHs u3ydenus (10—11 kmaccel) sBiseTCsS OJHUM W3
KOMIIOHEHTOB npeaMeTHoH oOnactu «EcTtecTBeHHO-Hay4Hble npeaMeTbl». COrjacHO MHOJO0XKEHUSM
®I'OC COO mpodumnbHble ydeOHBIC MPEIMETHI, U3ydaeMble Ha YrIIyOJEHHOM YpPOBHE, SIBIISIOTCS
crnocobom nuddepeHnuanu o0ydyeHUs Ha YpPOBHE CpeAHero oOmiero oOpa3oBaHUS U MPU3BAHbI
00ecreYnTh TPEEeMCTBEHHOCTh MEXKIYy OCHOBHBIM  OOLIMM, CpPEIHUM  OOLIMM, CpPEIHUM
po¢eCCHOHATILHBIM U BBICIIMM 00pa3oBaHUEM. B To ke BpeMs Kax/Iblii U3 3TUX y4eOHBIX IPEIMETOB
JOJDKEH OBITh OPHEHTHPOBAH HAa MPHUOPUTETHOE pEUICHHE 00pa3oBaTEIbHBIX, BOCHUTATENBHBIX U
pa3BUBAIOIIMX 33J]ay, CBA3aHHBIX C MpodopreHTannell o0yJarmuxcs 1 CTUMYIMPOBAHUEM HHTepeca
K KOHKpPETHOW 00JacTH HAyYHOrO 3HAHWS, CBA3aHHOTO C OWOJIOTHCH, MEIMIIMHOHN, JKOJIOTHEH,
IICUXOJIOTUEH, CIIOPTOM MJIM BOCHHBIM JIEJIOM.

120.5.3. IlporpamMma mo OmoJyoruu Ma€T MpeACTaBICHUE O eI U 33a4axX U3ydeHHs] y4eOHOTo
npeamera «buonorus» Ha yriyOJI€HHOM YpOBHeE, ompejaenser o0s3aTeslbHOe (MHBapUaHTHOE)
MIpEeIMETHOE COZIEpKaHME, €r0 CTPYKTYPUPOBAHME 110 pa3jesiaM U TeMaM, pacipeesIeHre Mo KiaccaM,
PEKOMEHAYET IOCIeI0BaTeIbHOCTh M3Y4EHHUsI Y4eOHOro marepuaia ¢ y4yéToM MEXIpPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTHKH Y4€OHOTO IpoIecca, BO3PACTHBIX OCOOCHHOCTEH 00YJarommxcsl.
B nporpamMe mo Ouoioruu peanu3oBaH MPUHIUI MPEEMCTBEHHOCTH C H3Y4YE€HHEM OHMOJOrMHM Ha
YpOBHE OCHOBHOTO 00I1ero oOpazoBaHusi, Ojarofaps 4emy HpPOCMAaTPUBAECTCSl HANPABICHHOCTb Ha
nocjenyomee pa3BUTHE OHOJIOrMYECKMX 3HaHUM, OPHEHTHUPOBAHHBIX Ha (opMHUpOBaHUE
€CTeCTBEHHO-HAYYHOTO MHPOBO33PEHUS, IKOJOTHUECKOTO MBIILUICHHS, TPEICTABICHUH O 3I0pPOBOM
o0Opa3e JKM3HM, Ha BOCHHMTaHHE OEpPEKHOTO OTHOLICHHMsS K OKpYyKaroled mnpupoiHoit cpene. B
nporpaMMe 10 OHOJIOTHMHM TaKke IOKa3aHbl BO3MOXHOCTH ydeOHoro mpenmera «buomorus» B
peammzanuu  TpeboBanuii dI'OC COO Kk mnnaHUpyeMbIM JIMYHOCTHBIM, MeETalpeiIMEeTHBIM U
MPEIMETHBIM pe3ysibTaTaM O0y4YeHHsT ¥ B ()OPMHPOBAHUN OCHOBHBIX BHJIOB YU€OHO-TIO3HABATEILHON
JeSITeIbHOCTH O0YyYaroIUXCsl MO0 OCBOSHHIO COJEpKaHHUs OMOJIOrMYecKoro oOpa3oBaHMs HAa YPOBHE
cpenHero o0Iero oopa3oBaHus.

120.5.4. IlporpaMmma 10 OMOJIOTHM SIBJISETCS. OPHUEHTUPOM JJISi COCTaBJIEHUS aABTOPCKHUX
pabounx mporpaMMm. ABTOpaMH pabOYUX MPOTrpaMM MOXKET OBITh TPENJI0KEH CBOW TOIXOHI K
CTPYKTYPUPOBAHUIO U MOCIIEI0BATEIBHOCTH U3yUeHUs Y4eOHOr0 MaTepuaia, CBOE€ BUIEHUE CIIOCOOO0B
dbopmupoBaHUs y 00yJarOIIUXCs MPEAMETHBIX 3HAHUH W YMEHHIA, a TaK)K€ METOJOB BOCHHUTAHUS H
pa3BUTH CpecTBaMU yueOHoro npeamera «buonorusy.

120.5.5. buonorust Ha ypoBHE CpemHEro OOIIero oOpa3oBaHWs 3aBepIIAET OHOIOTHYECKOE
o0Opa3oBaHKMe B IIKOJIE U OPHEHTHUPOBAH Ha pAaCUIMpEHHE U YyIriIyOJeHHWe 3HaHUHM O00ydJaroUIuxcs o



KUBOM MPHUPOJE, OCHOBaX MOJIEKYJISAPHOM M KIETOYHOM OHOJOTHHU, SMOpPUONIOTUH M OHOJIOTUH
Pa3BUTHUSA, TCHETUKH, CEJICKIINH, OMOTEXHOIOTHH, SBOJIIOIIMOHHOTO YYCHUS U YKOJIOTUH.

120.5.6. U3yuenue yuebHOTO TIpeameTa «buosorus» Ha yriyOoJIeHHOM YPOBHE OPUEHTHPOBAHO
Ha MOJATOTOBKY O0YYaloIUXCs K MOCIEAYIONIEMY MOTYyYEeHHIO OMOJIOrMYECKOro 00pa3oBaHUs B By3ax
U OpraHu3alusax cpeaHero npodeccruoHanbHOro oopazoBaHus. OCHOBY €ro COJIEp)KaHUsl COCTABIISIET
crucreMa OMOJIOTMYECKUX 3HAHWM, MOJyYEHHBIX NMPH H3YyYCHHH OOYYAIOUIMMMCS COOTBETCTBYIOIINX
CUCTEeMaTUYEeCKUX Pa3/esioB OMOJOTUU Ha YpOBHE OCHOBHOrO o0miero odpasosanus, B 10—11 kmaccax
3TH 3HAHMS TOJY4YaloT pa3BuTHE. Tak, pacmupeHbl W YriayOleHbl OWOJIOTMYECKHE 3HAHUS O
pacTeHusIX, KUBOTHBIX, Ipubax, OaKTepHsX, OpraHu3Me 4eloBeKa, OOUIMX 3aKOHOMEPHOCTSX KHU3HHU,
JOTIOTHUTEIBHO BKJIIOUEHBI OMOJIOTMYECKHE CBEIEHUS MPHUKIATHOTO M IOMCKOBOTO Xapakrepa,
KOTOpbIE€ MO’KHO HCIOJIb30BaTh KaKk OPHUEHTUPHI IJIs MOCHeayrolero Bpidopa npodeccrun. Bozmoxkna
TaKkKe€ HWHTErpalus OMOJIOTMYECKUX 3HAHUH C COOTBETCTBYIONIUMH 3HAHUSMHU, TOTYyYCHHBIMU
00y4arolUMUCs MpU U3y4eHUU (HUBUKH, XUMHUH, reorpaduu 1 MaTeMaTUKH.

120.5.7. CtpykTypa mporpamMMmbl IO OHOJOTHH OTPaXaeT CHUCTEMHO-YPOBHEBBIN u
SBOJIIOLIMOHHBIA MOAXOAbl K u3ydeHUto Ouonoruu. CoriacHO UM, H3y4alOTCS CBOWMCTBA U
3aKOHOMEPHOCTH, XapaKTEpHBbIC JUIsl JKMBBIX CHCTEM pPAa3HOTO YPOBHS OpTaHU3AIMH, SBOJIIOLUHU
OpPraHMYEeCcKOro Mupa Ha 3emiie, COXpaHeHHs] OMOJOrMYecKOoro pasHooOpasusi miaaHerbl. Tak, B 10
KJIacCe M3Y4alOTCS OCHOBBI MOJIEKYJSIPHOW M KJIETOYHOM OHMOJIOrHH, SMOpPUOJIOTHHM U OHOIOruu
pPa3BHUTHS, TCHETUKH W CEIICKIIMH, OMOTEXHOJIOTHMH U CHHTETUYCCKOW OMOJIOTHH, aKTYaITH3UPYIOTCS
3HaHUA OO0YyYaroIIMUXCS MO OOTaHMKE, 300JI0TMH, aHATOMUH, ¢u3znonoruu yenoBeka. B 11 kmacce
M3YYaIOTCsI SBOJIIOLIMOHHOE YYEHHE, OCHOBHI 9KOJIOTHUHU M yueHHe 0 Onocdepe.

120.5.8. buonorus npusBaH 00eceYynTh OCBOCHHE 00YYaIOIUMUCS OUOIOTHUECKUX TEOpUd U
3aKOHOB, HJICH, MPUHIMIIOB W MPABHJ, JIEKANIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBl MHpa, 3HAHWA O CTPOCHHHM, MHOro0Opa3uu U OCOOEHHOCTAX KIETKH, OpraHu3Ma,
MOMYJISIIIAK, OWOIICHO3a, KOCHUCTEMBI, O BBIJAIONINXCS HAYYHBIX JOCTH)KCHHSX, COBPEMEHHBIX
UCCIIEIOBAHUSAX B OHOJOTHH, MPHUKIAJHBIX aCHeKTaX OHOJOTMYeCKHX 3HAaHUU. J[ns pa3BuUTHS U
MoJICp)KaHUsl HMHTepeca OOydJarommxcsi K OHOJOTMM Hapsjay €O 3HAYUTEIbHBIM  00BEMOM
TEOPETUUYECKOr0 MaTepuaia B COJACPKAaHUHU MPOTrpamMMbl O OMOJIOTUU MPETyCMOTPEHO 3HAKOMCTBO C
WCTOpPUEH CTAHOBJICHUS W PA3BUTHS TOW WJIM WHOW 00JacTH OWOJIOTHH, BKIAIOM OTCYECTBCHHBIX U
3apyOeKHBIX YUEHBIX B pEIICHNE BaKHEHIINX OUOIOTMYECKUX U SKOJIOTHUECKUX MPoOIIeM.

120.5.9. llens wm3ydyeHuss ydeOHoro mnpemmera «buomorus» Ha yriayOnéHHOM  ypOBHE —
OBJIaJIecHHE O0YYaIOIIMMUCS 3HAHUSIMU O CTPYKTYPHO-()YHKIIMOHAIBHON OpraHU3alluy >KUBBIX CHCTEM
pasHOro paHra W NMPHOOPETEHHWE YMEHHWH HCIIONb30BaTh 3TH 3HaHUS B (OPMHPOBAHWU HHTEpeca K
onpeaenéHHol 00nacTu MpoheCcCUOHATBFHON JIeATENBHOCTH, CBSI3aHHOW ¢ OMONIOTHEN, WM K BBIOOpPY
y4eOHOT0 3aBEJICHUs JJI MPOJAOHKEHUST OMOJIOTUYECKOT0 00pa30BaHUsI.

120.5.10. docTmwxeHnue 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriyOn€HHOM
YpOBHE 00€CTIeUNBACTCS PEIICHUEM CIIEAYIOIINX 3a/1a4:

OCBOEHHE OOYYAIOIUMUCS CHUCTEMBbI OMOJOTHYECKUX 3HAHUK: 00 OCHOBHBIX OMOJOTHYECKHX
TEOpHSX, KOHIICMIHUAX, THUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX W TIPaBWJIAX, COCTABISIONINX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHpa; O CTPOCHHH, MHOTO0Opa3uu U OCOOEHHOCTSIX
OMOJIOTUUECKNX CHCTeM (KJIeTKa, OpraHu3M, TOIMyJsIus, BHJ, OWOreoneHo3, Ouocdepa); o
BBIIAIOIINXCS OTKPBITUAX  COBPEMEHHBIX UCCIIEIOBAaHUIX B OMOJIOTHH;

03HAKOMJICHHE O0YYaroIIUXCsS ¢ METOJaMHU TIO3HAHUS JKUBOW MPHPOJIBI: UCCIIET0BATEIHCKUMHU
METOJIaMU OMOJOTHYECKUX HayK (MOJEKYISIPHOW U KIETOYHOW OMOJIOTHH, SMOPUOIOTHHA U OUONOTHU
Pa3BUTHSI, TEHETHKH W CEJCKIMH, OMOTEXHOJOTUHM W CHHTETHYECKOW OMOJIOTHH, TMaJlCOHTOJIOTHH,
9KOJIOTHH); METOJIaMU CaMOCTOSITEIBHOTO MPOBEICHUSI OMOOTUYECKHIX UCCIIeIOBaHM B JabopaTopuu
U B nipupo/ie (HabIr0IeHne, U3MEPEHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBJIaJIcHUE OOYYArOIIMMUCA YMEHHUSIMH: CaMOCTOSITEIbHO HaXOAWTh, AaHAIU3UPOBATh U
WCTIOJIh30BaTh OMOJIOTHUYECKYI0 HWH(OPMAINIO; TIOJIH30BATHCS OHOJOTHYECKOW TEPMHHOJIOTHEH U
CUMBOJIMKOH; YCTaHABIUBATh CBSA3b MEXKIY Pa3BUTHUEM OHOJOTHH U COLMATHHO-IYKOHOMHUYECKUMHU U
HKOJIOTUYECKUMHU TIpoOJIeMaMi YeJIOBEYECTBA; OIEHWBATH TIOCIEACTBHS CBOCH IEATEITHHOCTH TI0
OTHOIICHMIO K OKPY’KaIoLIel MPUPOJHOM cpesie, COOCTBEHHOMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIHUX
Joeil; 000CHOBBIBaTh U COOMIOAATh MEphl MPOMUIAKTUKM MH(EKIMOHHBIX 3a00JeBaHUM, MpaBuiia
MOBEJACHUsT B IMpupoje U oOecreyeHus Oe30MacHOCTH COOCTBEHHOH JKU3HEAEATENbHOCTH B



Ype3BbIUAIHBIX CUTYalUIX MPUPOJHOTO U TEXHOT'€HHOI'O XapaKTepa; XapaKTepU30BaTh COBPEMEHHbIE
Hay4HbIE OTKPBITHS B 00JIACTH OMOJIOTHH;

pasBUTHE y OOY4YarOIIMXCS HMHTEIJIEKTYAJIbHBIX M TBOPYECKMX CIIOCOOHOCTEH B Ipolecce
3HaKOMCTBAa C BBIJAIOIIUMUCS OTKPBITUSIMH M COBPEMEHHBIMU HCCIIEJOBAaHUSIMH B OHOJIOTHH,
pelaeMbIMM €10 IIpoOJeMaMu, METOJOJOrHed OHOIOrMYecKOro HCCIEeJOBAaHUs, IPOBEICHUS
OKCHEPUMEHTAIBHBIX  WCCICAOBAHUM,  pelIeHus  OMOJOTMYECKMX  3a7ad,  MOJCIMPOBAHUS
OMOJIOTNYECKUX OOBEKTOB U MPOLIECCOB;

BOCIIUTAaHHE y OOYYaroIIMXCs LEHHOCTHOTO OTHOWICHHWS K >KMBOH NPUPOAE B LEIOM U K
OTAENbHBIM €€ 00beKTaM M sSBJICHUSIM; (POpMUPOBAHHE IKOJIOTMYECKOM, FeHETUYECKOM IPaMOTHOCTH,
o01Ieit KyJabTYpbI MOBEICHUS B IPUPO/JIC; HHTETPAIlMK €CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpereHne oO0y4yaroIMMUCS KOMIIETEHTHOCTH B pallMOHAJIBHOM IPHPOJIONOIb30BAHUU
(cobmronenue mpaBMIl TIOBEACHUS B MPUPOJAE, OXpaHbl BUAOB, SKOCHCTEM, OHOC(EpHI), COXpaHEHUU
COOCTBEHHOT'O 3/I0pOBbsl M 3/10pOBbSl OKpYXKAIOIIMX JIIOJAeH (coOmoneHuss Mep NpoQUIaKTHKU
3a0oseBaHui, obOecreueHne O€30MaCHOCTH JKU3HEACATENBHOCTH B UYPE3BBIYAMHBIX CHUTYalHAX
IPUPOJHOTO M TEXHOIEHHOIO0 XapakTepa) Ha OCHOBE HCIOJIb30BaHMUSA OHOJIOTMYECKUX 3HAHUM U
YMEHHUI B IIOBCEJIHEBHOW KU3HU;

CO3/laHM€ YCIOBMH i  OCO3HAaHHOTO BbIOOpa  OOYYarOIMMHCS  WHAMBHUIYAIbHOM
0o0pa3oBaTeNbHOM  TPAEGKTOPUHM,  CIIOCOOCTBYIOIEH  HOCIEAyIoLeMy  IPOQEeCCHOHATBLHOMY
CaMOOIIPEICIIEHUIO, B COOTBETCTBUHU C WHMBHIYyaJIbHBIMH HHTEPECAMHU U MIOTPEOHOCTSAMHU PErHOHA.

120.5.11. O6uee yuciao yacoB, PEKOMEHI0BAaHHbIX /ISl U3y4eHHsI OMOJIOTUU Ha YIIyOJIeHHOM
ypoBHe, — 204 uaca: B 10 knacce — 102 gaca (3 gaca B Henemo), B 11 kmacce — 102 yaca (3 yaca B
HEJIENI0).



