Konnenus npenonaBanus yaedHoro npeamera "dusuka" B 00pazoBaTebHBIX opraHm3anusx Poccuiickoit deneparuy,. ..

Konuenuus npenogaBanus yueOHoro npeamera "dusuka" B 00pa30BaTeIbHbIX OPraHU3aIMIX
Poccuiickoit @enepanuu, pean3yonx OCHOBHbIE 00111€00pa30BaTeNbHbIE IPOrPaMMBI (YTB. PELLIEHUEM
Kommerun MunuctepcrBa npocsemnienus P®, nporokon ot 3 gexadpst 2019 r. N [1K-48H)

Hacrosimas Konuenmust mpezacraBisier co0oil cUCTeMy B3MIIAI0B Ha 0a30Bble MPHUHLUIIHL,
MPUOPUTETHI, LENH, 33J]a4d U OCHOBHBIC HANpaBieHHs] pa3BUTUS (U3UUYECKOTO OOpa3OBaHUs KaK YacTH
€CTeCTBEHHO-Hay4yHOro oOpa3zoBanus B Poccuiickoii ®denepanuu, a TakxKe OINpeAeTseT MeXaHU3MBbl,
pecypcHoe obecredeHHe M OXHIAeMble pe3ysbTaThl OT ee peanu3anuu. KoHmenmus HampaBieHa Ha
COBEPIIICHCTBOBaHUE MPENoiaBanus yaeoHoro npeamera "dusnka".

1. 3nayenue yueOHoro npegmera ""@usuka' B cCOBpeMeHHOMH cucTreMe 0011ero o0pa3oBaHust

EcrecTBeHHO-HayuyHOE 00pa3oBaHKE UIPAeT NMPUHLUIHAIBHYIO pOjb B (HOPMUPOBAHMM HAYYHOIO
MUpPOBO33peHusi oOyuaromuxcs. EcTecTBeHHble HayKH, OCHOBBI KOTOpBIX H3Yy4YalOTCi B paMKax
npeaMmetHoi obnactu "EcTecTBeHHO-HayuHble NpenMeTsl, o0beIUHSAET OO OOBEKT H3y4eHMs -
IpHUposia U OOIIMI METOJ U3YUYEHHsI OKPY’KAIOLEro MUpa - €CTECTBEHHO-HAYYHBIM METOJ MO3HAHUS. JTO
MO3BOJIIET PAacCMaTpUBATh E€CTECTBEHHO-HAYYHbIE IMPEAMETHl KaK €IUHBbIM KOMIUIEKC, OOyCIaBIMBAECT
OOIIHOCTh IIeJie MX M3ydyeHus B oOmeM oOpa3oBaHMM M OOIIME IMOIXOJbl K COBEPILIEHCTBOBAHUIO
IPEnoaaBaHus €CTECTBEHHOHAYUHBIX [IPEIMETOB.

@u3nyecKkue 3aKOHBI JIEKAT B OCHOBE MHOTMX IIPOLIECCOB M SIBJICHUH, B TOM YHCJIE€ M3y4aeMBbIX
XUMHEH, OHOJOruei, acTpoHOMMEW, APYrUMU HaykaMu. lcrnonb3oBaHME M AKTUBHOE INPUMEHEHHE
(Gu3nuecKux 3HaAHUN ONpPENEeNMIIO XapakTep W OypHOEe pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHI B cdepe
SHEPreTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA, MTOJIyYE€HUsI HOBBIX MaTEpUaOB C 3aJaHHbIMU CBOMCTBaAMH U
npyrux. be3 ¢usuku Obu10 Obl HEBO3MOXHBIM CaMO TOSBJICHHE HWH(POPMALMOHHBIX TEXHOJIOTHH,
JaBUHOOOpa3HOE Pa3BUTHE BHIYUCIUTENILHON TEXHUKU.

B kadectBe yweOHOro mnpeamera (U3MKa BHOCUT CYILECTBEHHBIM BKJIaag B (OpMHUpOBaHHE
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUpa OOYYaloOLUIMXCAd M MPEJOCTaBiIseT Haubosiee sICHble 00pa3iibl
NPUMEHEHHUS HAy4YHOIO METO/a MO3HaHMs, TO €CTh cIloco0a IOJIy4eHHs JIOCTOBEPHBIX 3HAHUU 00
okpyxkatomeM wmupe. ®Puszuka - 3T0 y4eOHBIH TNpeAMET, KOTOpBIM, Hapsay C JIpYTHMHU
€CTECTBEHHO-HAYYHBIMU MPEIMETAMHU, JODKEH AaTh 00ydYarolUMCs MPeACTaBIEHUE 00 YBIEKaTeIbHOCTH
HAy4YHOT'O UCCJIEI0BAaHUA U PAJOCTH CaMOCTOSITEIBHOTO OTKPBITHS HOBOTO 3HAHMS.

duznyeckoe 00pa3oBaHNUE JOKHO TOTOBUTh POCCUMCKHUX TPakJaH K )KU3HHU M paboTe B YCIOBUSIX
COBPEMEHHOM HWHHOBAI[MOHHONW SKOHOMHUKH, KOTOpass TOJBKO M MOXET O0O0ecneuuTh peaabHOoe
0J1arococTosiHuEe HacelleHus, BbIxoa Poccum Ha mepenoBble MO3MIMM B MHUPE B HAayKe M TEXHOJIOTHUSX.
CoBepiieHcTBOBaHHE (HU3MUECKOTO 00pa30BaHUs B cUCTEME 00IIero o0pa3oBanus OyaeT crnocoOCTBOBATh
peanuzanuu Ctparernu Hay4HO-TEXHOJOTHYECKOro pasBuThs Poccuiickonn denepanuu, yTBEp:KICHHON
Vkaszom IIpesunenra Poccuiickoit @enepannu ot 1 nexkadps 2016 r. N 642, u HaunonansHoil ctparerun
pa3BUTUS UCKYCCTBEHHOIO MHTeUIeKTa Ha nepuod Ao 2030 rona, yrBepxkaeHHoN Ykasom Ilpesmpenra
Poccuiickoit deneparum ot 10 okts16ps 2019 1. N 490.

3agaun (usznyeckoro oOpa3oBaHUS B CTPYKType 0OILIero oOpa3oBaHMsS COCTOST HE TOJIBKO B
BBISIBJICHUU U MOATOTOBKE TAJAHTJIMBBIX MOJIOJBIX JIFOJEH A MPOJOJKeHHs 00pa30BaHus U JalbHEHIel
npo¢eCCHOHATIBHON JESITEeNbHOCTH B O0JACTH €CTECTBEHHO-HAYYHBIX HCCIEOBAHUN M CO3/1aHUM HOBBIX
TexHojoruil. He MeHee BaKHBIM sBisieTcs (QOPMHUPOBAHUE ECTECTBEHHO-HAYyYHOW TIPaMOTHOCTU U
MHTEpeca K HayKe Y OCHOBHOW MacChl 00ydYarolIMXcCsi, KOTOpble B JajibHeHIIeM OyayT 3aHSTHI B CaMbIX
pa3zHooOpa3HbIX chepax aesTeNbHOCTH. HaydHO rpaMOTHBIN YelloBEK COCOOEH K KPUTHUECKOMY aHATU3y
UHPOPMAIIUU, CAMOCTOATEIBHOCTU CYXKJICHUH, TOHUMAHUIO POJIM HAYKHU M TEXHOJIOTMYECKUX MHHOBALUH
B pa3BuTuM oOmectBa. M HaoOopoT, yenoBek, He 00JaJarOlIMii MUHUMAIbHOW €CTECTBEHHO-HAyYHOU
IPaMOTHOCTBIO, OyA€T *KHUTh B IUIEHY MH(OB U TPEIpacCylKOB, a HE JOKa3aTeNIbHBIX CYXICHHH, He
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CMOXET OIEepUpOBaTh (PAKTUUECKUMHU JAHHBIMH JUIi OOOCHOBaHMS CBOEH TOYKH 3peHus, He Oyner
0CO3HaBaTh Ba)KHOCTb HAYYHBIX MCCIEJOBAHUI U MX CBA3b C MAaTEPUAIBHBIM OKPYXEHHEM M COCTOSHUEM
OKPYKaroILEe Cpeabl.

BaxuelimuM TpeOGoBaHMEM SBIISETCS IOCIEA0BATEIbHBIA U HENPEPBIBHBIM XapakTep OCBOEHUS
CUCTeMBbl (PU3WYCCKUX 3HAHUU M CIIOCOOOB JEATEILHOCTH HAa TPOTSHDKEHHWH BCETO IMEepHojia O0ydeHHS.
3ajaun npenojaBaHus (PU3MKKM BApbUPYIOTCA B 3aBUCUMOCTH OT 3Tana OOY4eHHs, HO Ha MPOTSIKEHUU
BCEro nepuoja odydeHus i yueOHoro npeamera "®dusuka", Kak ¥ I APYIHX €CTECTBEHHO-HAYYHbIX
IPEMETOB, HEM3MEHHBIMU OCTAIOTCA Ledd (OPMHUPOBAHUS TO3UTHBHOIO OTHOIICHUS K Hayke,
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH, BKJIIOUYas €€ (PU3MUECKYIO COCTaBIISIONLYIO, PA3BUTUS JIMYHOCTHBIX
Ka4eCTB ¥ MHMBHUYaJIbHBIX CIOCOOHOCTEH.

Lensmu 00ydueHus: Gpu3uku B 00111eM 00pa30BaHUH SIBIISIIOTCS

dopMHpoBaHHE HHTEpeca M CTPEMIICHHS OOYYaIOUIMXCAd K HAyYHOMY H3YUYEHHIO TPHPOJIBL,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEICTABICHUA O HayYHOM METO/e MO3HAHUS M (POPMHUPOBAHUE HCCIIEIOBATEIHCKOTO
OTHOILEHUSI K OKPYKAIOLIUM SIBJICHUSAM;

(dopMUpOBaHKHE HAYYHOTO MHUPOBO33PEHMSI KaK pe3yibTaTa U3Y4EHHs] OCHOB CTPOECHMSI MaTEpPUU U
(dyHIaMEHTaJIbHbIX 3aKOHOB (PU3HKHU;

dopmHpoBaHHUEe YMEHUIH OOBSACHATH SBJICHUS C MCIOJIb30BaHHEM (PU3NYECKUX 3HAHUHA M HAYUHBIX
JI0Ka3aTeIbCTB;

(dopMHpOBaHUE MPEACTaBICHUN O poiu (U3MKU A pa3BUTHS JPYrUX E€CTECTBEHHBIX HAYK,
TEXHUKU ¥ TEXHOJIOTHA;

pasBUTHE HPEICTAaBICHUH O BO3MOXKHBIX cdepax Oyayuied npodeccrnoHaIbHOM [esATeNbHOCTH,
CBSI3aHHOM C (PM3UKOMH, MOATOTOBKA K JlajbHEMIIEMy 00YYEHHIO B 3TOM HallpaBICHUH.

JlocTikeHnne 3THX Iieseil oOecrieunuBaeTcs pelIeHUEM CIEAYIOIIMX 3a/ad B Ipolecce U3y4eHHs
yuebHoro npeamera "dusuka'.

Ha ypoBHe HauaibHOro 00111ero 06pa3oBaHus:

(dopmHpoBaHUE MpEACTaBICHUN O (U3NYECKUX SIBICHHUIX, O BUAAX SHEPrHM U €€ MpeBpalleHusX,
arperaTHbhIX COCTOSIHUSIX BEILECTBA;

3HaKOMCTBO C IMPOCTEHIIMMH crioco0aMy U3ydeHUs! GU3NUECKUX SBJICHUIA;

npuoOpereHne 0a30BbIX YMEHHMM pabOThl ¢ JOCTYNHOW MH(popManueld o pU3NUYECKUX SBICHUSIX U
porueccax.

Ha ypoBHe ocHOBHOTrO 00111€T0 00pa30BaHUSA:

npuoOpeTeHne 3HaHUMl O JUCKPETHOM CTPOEHUHM BELIECTBA, MEXAHWYECKHUX, TEIUIOBBIX,
3JIEKTPOMArHUTHBIX M KBAHTOBBIX SIBICHUSX, IEPBOHAYAIBHBIX CBEJIEHUI O CTpoeHUH BcenenHoii;

OMKCaHKue U 00bACHEHHE SBJICHUHN C HCIOIb30BAHMEM IOJIyUYEHHBIX 3HAHUI;

OCBOEHHUE pEIIECHUs MPOCTEHIINX PACUYETHBIX 33/1ay, TPEOYIOIIMX CO3JaHMsl M HCIOJb30BaHUS
¢duznyecKkux MozeneH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4;

npruoOpeTeHne yMeHUil HaOJroAaTh MPUPOJHBIE SBICHHS M BBINOJIHATH ONBITHI, J1a0OpaTOpHbIE
paboThl U AKCIEPUMEHTAIbHbIE UCCIEIOBAHUS C MCIOJb30BAHUEM H3MEPHUTENbHBIX MPUOOPOB, IMIUPOKO
NPUMEHSEMbIX B IPAKTUUECKOH KU3HU;

OCBOEHHE MPUEMOB paboThI ¢ HH(pOpMaLuel (PU3NIECKOro cofepKaHus, BKIt0Yask HHOOPMALIHIO O
COBPEMEHHBIX JIOCTHKEHUAX (PU3MKH; aHAIN3 U KPUTHYECKOE OIICHWBaHUE NH(OpMAIIHH;

3HAKOMCTBO CO cdepamMu NpodecCHOHATBHOW NEATeTbHOCTH, CBS3aHHBIMU C (U3UKOH, W
COBPEMEHHBIMU TEXHOJOTHSIMUA, OCHOBAHHBIMHU HA JOCTIKEHHIX (PU3UUECKON HAYKH.

Ha ypoBHe cpeanero obiiero o6pa3oBaHus:

npruoOpeTeHre CUCTeMbl 3HaHUH 00 OOHMX (PU3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOpHsX,
BKJII0Yasi 3HAHUSI OCHOB MEXAaHUKH, MOJIEKYJISIPHOIN (PU3HMKH, SJIEKTPOAMHAMUKN U KBAHTOBOW (PU3UKHU;

dbopMupoBaHHE YMEHUNW NPUMEHATH TEOPETHUECKUE 3HaHUSA M1 OOBSCHEHHS (QUINUECKUX
SIBIICHUH B IPUPOJIE U IS IPUHSATHS MPAKTUUECKUX PEIICHUH B TOBCEIHEBHOM KU3HH;

OCBOEHHUE CIOCOOOB pelIeHUs pa3IMYHbIX 33/1a4 C SBHO 3aJaHHOU (pU3MUecKoil Mojesblo, 3a1ad,
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MOJPa3yMEBAIOIINX CAMOCTOSITENIbHOE COo37aHne (PU3MUECKONW MOJENH, aJeKBaTHON YCIOBHSM 33Ja4H, B
TOM YHCIIE 3a/1a4 UHKEHEPHOT'0 XapaKTepa;

NOHMMaHue (U3NYECKUX OCHOB M NPUHIUIIOB JCHCTBHS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPEY;

OBJIQJICHUE METOJAAMH  CAaMOCTOATENBHOTO IUIAHUPOBAaHMA M TPOBEIACHHUA  (PU3MUECKUX
9KCIIEPUMEHTOB, aHalIM3a M HHTEpIpEeTaluu UHPOpPMAIUK, ONpPEeTIeHHUs OCTOBEPHOCTH IMOJyYEHHOTO
pe3yJbTaTa;

CO3/IaHME yCIOBUM Il Pa3BUTHUS YMEHUW IPOEKTHO-UCCIEAOBATEIBCKOM, TBOPYECKOMU
NeSITeNIbHOCTH; pa3BUTHE UHTepeca K chepam mpodeccnoHalbHOM 1eATeIbHOCTH, CBSI3aHHOM ¢ (PU3UKOM.

Ha ypoBHe HawanmpHOro 0OmIEr0 0Opa3oBaHUs W3YUYEHHE DJIEMEHTOB (H3UKU JOJDKHO SIBIISTHCS
4acThIO MpeAMeTHOM obsactu "OOIIecTBO3HaHNE U ecTeCTBO3HaHME" (yueOHbIN npeaMeT "OKpyKaroIuit
mup"). B 5-6 Kmaccax sneMeHThl (H3UKM LEIecO00pa3HO BKIOYAaTh B  HMHTETPUPOBAHHBIC
€CTeCTBEHHO-HAy4YHbIE KYpChl, MpeljaraéMble B paMKax YacTd ydeOHOro miaHa, (opMUpyeMoit
ydyacTHUKaMU 00pa3oBaTelbHbIX OTHOWIEHWH. B 7-9 kijaccax wu3ydeHHME OCYILIECTBISETCA B paMKax
yuebHoro npeamera "®uszuka". Ha ypoBHe cpenHero obuiero oOpa3zoBaHuUs IPEANONaraeTcs ypOBHEBBIH
NOJIX0/A K M3ydeHHIo (Gu3uku. s oOydarommxcsi KIacCOB TYMAaHHUTApHOM HAINPaBICHHOCTH HM3Y4YECHHUE
(GU3UKN PeyCMOTPEHO B paMKax HHTETPUPOBAHHOTO yueOHoro npenmera "EcrecTBoznanme". B kiaccax,
rae yueOHbid mpenMer "®usnka" He BBIOUpAETCs B KA4€CTBE OJHOTO W3 MPO(HUIBHBIX MPEIMETOB, HO
SBISICTCS  HEOOXOAMMBIM  YCIOBHEM IpH TOJIydeHHH Oynaymieid mnpodeccun  (Hampumep, B
XUMHUKO-OMOJIOTUYECKUX, MEAUIIMHCKUX, CIOPTUBHBIX KJlaccax), pusuka uzydaercs Ha 6a30BoM ypoBHe. B
npopMIbHBIX Kiaccax (Hampumep, (U3UKO-MAaTEMATUYECKUX WM TEXHOJIOTMYEeCKHX), Tae (u3nKa
BbIOMpaeTcss 00y4yarouMMHUCS KaK IpeaMeT, HeOoOXOAMMBIN i TMONy4eHHs najibHeimel mpodeccuw,
u3zydaercss yueOHbI mpenmer "®usuka" Ha yriayOieHHOM ypoBHE. OCHOBBI aCTPOHOMHYECKHX 3HAHWUU
ABIIIOTCS 4YacThlO CoOJepKaHusi y4eOHbIX mpeameroB "Okpykaromuii mMup" (Ha ypOBHE HAYaJIbHOTO
oOuiero oOpazoBanusi) u "®usuka" (Ha ypoBHE OCHOBHOro obmiero odpaszosanusi). Ha ypoBHe cpeanero
o0miero o0pa3oBaHUs U3y4aeTcs OTAEIbHBINA yueOHbIN peameT "ActpoHomus".

2. [Ipo6aeMbl M3y4eHHUs U NpenoaBanus yueOHoro npeamera "®usuka'

2.1. [Ipo0JieMbl MOTHBAIIMOHHOT0 XapaKTepa

®u3nka - 0OBEKTUBHO TPYAHBINM y4eOHbIN mpeamer. DU3UKY HENb3sI MPOCTO BBIYUUTH, €€ HAJ0
HOHUMAaTh, a JUIsl 3TOr0 OO0ydYaromeMycs HeOoOXOJMMO MPUKIIAAbIBATh CEPbEe3HbIE HHTEIUIEKTYaJbHbIE
yeunusa. Ho ycunmus npukiagpiBaroTCsl, €CIM €CTh 3aWHTEPECOBAHHOCTb, MOTHBanus. I[IpoOiemsl
MOTHUBAIIMOHHOTO XapakTepa y OOJBIIOr0 4YHciaa OOydYaloUIMXCS BO3HUKAIOT, KOI/Ia JOMHHHUPYET
TEOpPETHYECKass COCTAaBIAIOIIAs, a OKCIEPUMEHTANbHAs JCATEIBHOCTh CBEAEHA K MHUHHMYMY.
OOyyaronuecs He MOTYT TIOHATh CMbICIIAa U3Y4eHHUs (PU3MKH, €clii B X paboTa CBOJUTCS K 3ay4MBaHUIO
orpenienieHui, GOpMyIl U PELICHUIO TUITOBBIX 33/1a4, B KOTOPBIX OHU UMEIOT JIeJI0 C MI€IN3UPOBAHHBIMH,
HE UMEIOIIMMH OTHOIIEHUS K KU3HU 00BEKTaMHU.

Takum o00pa3oM, BaXKHEHIIMM HIIEMEHTOM JI0OOH pe3ylbTaTHUBHOM METOJUKHM TMpenojaBaHus
yuebHoro npeamera "®usnka" JOKHBI OBITH METOJbI (OPMUPOBAHUS MOTHBAIMM K HU3YYEHHUIO 3TOTO
npeamera. Haubonee HaleXHBIM MyTh K 3TOMY - OpPraHUYHOE BKIIIOUEHHE HJIEMEHTOB HMCCIEIOBAHUS B
00pa30BaTENbHYIO JESITEIbHOCTb, IOCTAHOBKA YBIEKATENIbHBIX MPOOJIEM, pPEIIaeMbIX C IOMOLIbIO
¢u3nUecKux 3HAHWH, JEMOHCTpalMs BO3MOKHOCTEH (U3MKH B OOBSCHEHMH SBICHHHA OKPYKAIOLIETO
MUpa.

2.2. [Ipo0JieMbl copepxKaATEIBLHOI0 XapaKkrepa
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BaxneilimmM  TpeOOBaHMEM K CHUCTEME €CTECTBEHHO-HAy4yHOro OOpa3oBaHUS  SIBIISETCS
MOCIIEI0BATEIbHBIA U HENPEPBIBHBIA XapaKTep OCBOEHHUS €CTECTBEHHO-HAYYHBIX 3HAHUW U CIIOCOOOB
JESATEIbHOCTH Ha MPOTSHKEHUM BCETO Iepuojia oOydyeHus Ha 3Tare oouiero ooOpazoBaHus. DTO O3HAUYAET,
YTO B COJIEP’)KaHUU €CTECTBEHHO-HAYYHOTO O0Opa3oBaHUSl [OJDKHBI IOCTOSHHO W cOalaHCHPOBAHO
IPUCYTCTBOBATh BCE OCHOBHBIE COJEp)KATENbHBIC O0JACTH €CTECTBO3HAHMA: (U3UKA, XMUMHUsS, OHOJIOTHSA,
reorpadusi, aCTpOHOMHSI.

CpaBHeHHE €CTECTBEHHO-HAyYHOW COCTaBJISIONICH COJep)KaHUS TECTOB MEXIYHapOJHOIO
CPaBHUTEIBHOTO HCCIEIOBaHUA KadecTBA MAaTEMAaTHYeCKOrO M EeCTECTBEHHO-HAyYHOTO OOpa3oBaHHSA
Trends in Mathematics and Science Study (mamee - TIMSS) nmns oOywaromuxcs 4 KJIaccoB C
OTEYECTBEHHON NMPUMEPHON OCHOBHOM 00pa30BaTeNbHON MPOTrpaMMOi HavyaIbHOTO OOIIEro 00pa30BaHUs
B yactu yudeOHoro mnpeamera "Okpyxaromuii Mup" IOKa3bIBaeT CYIIECTBEHHOE PACXOXKICHHE KaK B
o0beMe u3ydaeMoro cojepxanus (y4eOHBIH TpPEAMET COJCPKHT MEHBIIEE YHCIO COAEPIKATEIbHBIX
€JIMHUIT), TAaK U B HAIIOJTHEHUH OTJAEIbHBIX TeM. B conepkanun yuyeoHoro npeameta "Oxpyxarommii Mup"
NPUMEPHON OCHOBHOM 00pa30BaTENBbHON MPOrpaMMbl HA4aIbHOTO OOMIEro 0Opa3oBaHUS OTCYTCTBYIOT
ceMb OOJIBIIUX TeM: "HCTOYHUKHU SHEpruu', "TEruioBble sBIEHUs", "CBETOBbIC U 3BYKOBBLIC SBJICHUSA",
"3]IEKTpUYECKME W MarHuTHbIE sBJIEeHUA", '"CWiBl M JBMXKEHHUE", KOTOpbIE IpEACTaBIEHbl B
comepxkarenbHoil obOnactu "®usmueckne Hayku" TIMSS. [lpu 3TOM MeXIyHapoaHble TpeOOBaHUS
COTJIaCOBaHbI ¢ TPeOOBAHUSIMH OOJBIIMHCTBA CTPAH K COJIEP’KAHUIO €CTECTBEHHO-HAYYHOTO0 00pa3oBaHUs
U ero (U3MYECKOH COCTaBISIONICH Ha YpPOBHE HA4YaJbHOTO 0Omero oOpa3oBaHHsA. IJTO TO3BOJISET
TOBOPUTh O HEOOXOAWMOCTH KOPPEKTUPOBKHU cojepxaHus ydeOHoro mpeamera "Oxpyxkaromuid mup",
BBEJICHUM B HETO HOBBIX JJIEMEHTOB COJAEPIKAHMS, IO3BOJIAIOIIMX OOYYaroIIMMCS IO3HAKOMUTBCS C
OCHOBHBIMH (D3UYECKUMH SBJICHUSMHU.

B Hactosmee Bpems B 5-6 KilaccaX U3 €CTECTBEHHO-HAy4YHBIX MPEAMETOB IMPEAYyCMOTPEHO
U3Yy4eHHUE TOJIbKO Ouosnoruu u reorpaduu. Takum 006pazom, IPOU30IIET OTKA3 OT CYHIECTBOBABILIEH paHee
BO3MOXXHOCTH HM3Yy4Y€HHUS B MJIAJIIEM IOJAPOCTKOBOM BO3pacTe MHTETPUPOBAHHOIO Y4€OHOrO MpeameTa
"EctecTBO3HaHUE", KOTOPBIN BKJIIOYAT U 3J€MEHThI Gu3uKU. Mexay TeM uMeHHO Bo3pacT 10-12 net (uro
COOTBETCTBYET 4-6 KjaccaM), KOTOPbI OTJINYAET BhICOKAsl TF0OO3HATENBHOCTh U CTPEMIIEHUE UCCIIEIOBATh
npupony, Haubosiee aKkTUBHO HCIOJB3YETCSl BO BCEX CTpaHax s (OpMHpPOBAHHUS IEPBOHAYAIBHBIX
UCCIIEIOBATEIbCKUX YMEHHUI, a30B €CTECTBEHHO-HAYYHON TI'DAaMOTHOCTH M HAyYHOTO MHUPOBO33PEHUS.
HckyccTBeHHBIH pa3pblB B JABa roja MNPUBOAUT K yTpaTe Yy MHOTMX O0OydYalroIIMXcsi HHTepeca K
€CTECTBEHHBIM HayKaM, a TakKe K 3a0BIBAaHUIO TE€X MEPBOHAYAIBHBIX €CTECTBEHHO-HAYYHBIX 3HAHUHN U
YMEHM, KOTOpbIE OBLIN MOTYYEHbl MU B paMKax yueOHoro npeamera "Okpyxkarouuii Mup".

[TpoGnembl comep kaTeNbHOTO XapakTepa Ha YpOBHE CPEIHEro oOuiero oOpa3oBaHHs COCTOAT B
nucOanaHce pa3IudHBIX paszjienioB yueOHoro mpeamera "®dusmka". Tak, pesynbraThl |1-KIaCCHUKOB,
U3y4yalolUX Y4eOHbIM MpeaMer Ha yYIIyOJEHHOM YpPOBHE, B MEXIYHAPOJHOM HCCIEIOBAHUU
TIMSS-Advanced (manee - TIMSS-Advanced) moka3eiBaroT, 4TO HalmM OOYYarOUIUECs 3HAYUTEIHHO
MEHEE YCHEIIHO [0 CPaBHEHUIO C UX 3apyOeKHbIMM CBEPCTHMKAMH BBINOJHSIOT 3aJaHusl U3
coJiepkarenbHoi obsnactu "®u3nka atomMa U aTOMHOTO A1pa". DT0 OOBSCHAETCS TEM, YTO B MPOrpaMMe
yaeOHoro npeamera "dusnka" Ha ypoBHE CpeHETO OOIIEro 00pa30BaHUs U3YYEHUIO COOTBETCTBYIOIIETO
pazznena (oObiuHO OH HasbiBaercs "KBaHToBas ¢u3uka') B Hacrosiee BpeMs YAeseTcs 3HauYUTeIbHO
MEHbIIIE BHUMAaHMUS M BPEMEHHU, 4eM JpyruM pasjaenam. Hampotus, B mporpamMmmax MHOTMX CTpaH U B
MEXYHApOJHBIX TpeOOBaHMAX BHHMAaHHE K HM3YYEHHIO ITOH colep)KaTeIbHOM OO0JAcTH CYIIECTBEHHO
BO3pacTaeT, B TO BpeMs Kak "yAENbHBIM Bec" Takoro paszgena, kak "MexaHuka', yMeHbIIAeTCSI. JTO
OTpa’kaeT BaXXKHYIO TEHJICHIIMIO B PA3BUTHH COJIEPKAHUS (PU3HMUECKOTO U B 1I€JIOM €CTECTBEHHO-HAYyYHOT'O
o0pa3oBaHusi, KOTOpasi COCTOUT B JIOBOJILHO PE3KOM YBEIMUEHUU JI0JIM COBPEMEHHBIX HAayYHBIX 3HAHUI B
COJIepKAHNUU YUEOHBIX MPeIMETOB, 0COOEHHO MPOPUIbHBIX. J[eficTBUTENEHO, COBPEMEHHbIE HANpaBJICHUS
(GbyHAaMEHTaTBHBIX HAYYHBIX MCCIIEAOBAaHUM (Hampumep, (U3MKa 3JIEMEHTApHBIX YacCTHII), TaK K€ KaK U
pa3BUTHE COBPEMEHHBIX WHHOBAIMOHHBIX TEXHOJIOTUH (HampuUMep, HAHOTEXHOJIOTUH, sIepHas U
TEpPMOsIIEpHasl YHEPTeTUKA), TPEOYIOT MOATOTOBKU IMPEXkKAE BCEro B 00JIACTH KBAHTOBOW (DPM3MKH, UTO HE
MOJKET HE YUUTHIBATHCS U B COACPKAHUH YUEOHBIX, 0COOEHHO MPO(UIBHBIX KYpCOB.
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Emte Ha oy npoOieMy yKa3bIBalOT pe3yIbTaThl TOCYIaPCTBEHHON UTOTOBOM aTTecTanuu B opme
€IMHOTO TOCYAapCTBEHHOr0 3K3aMmeHa (nmanee - EI'D) mo ¢wusuke, U3 KOTOPHIX CleayeT, 4To He Oosee
YETBEPTH YYACTHHKOB 3K3aMEHA CIPABJISIOTCS C PEIICHHEeM 337a4, KOTOpbhle TPEOYIOT NPUMEHEHHS
3HAHWH JUIsl aHAIM3a peajbHbIX CUTYalluid. DTH JaHHBIE B COBOKYMHOCTH ¢ gaHHbIMH TIMSS-Advanced
CBUJICTEIHCTBYIOT O HEOOJBIIOM KOJMYECTBE OOYYAIOIIMXCS B HAlIeH cTpaHe (B CPaBHEHUH C JIPYTHMH
CTpaHaMH), M3y4arolmux (U3MKYy Ha YyriyOJeHHOM YPOBHE, oOecreumBaromeM (OPMHUPOBAHHE ATHX M
JIPYTUX CJIOXKHBIX BHUJOB JEATEILHOCTH. VIHBIMH CJOBaMH, B POCCHHMCKUX 00I1€00pa3oBaTeIbHBIX
OpraHU3aIMsaX HETOCTATOYHO KJIACCOB, M3YYarOMNX (U3UKY HA yIITyOJICHHOM ypoBHE. Takoe MoJIoKeHHE
SIBHO HE COOTBETCTBYET COBPEMEHHBIM 3alpocaM Ha MOJIOTOBKY HAYYHBIX M WHKEHEPHBIX KaJpPOB JJIs
9KOHOMHKHM, OCHOBAHHOM Ha MHHOBAIIMOHHBIX TEXHOJIOTHX.

2.3. [Ipo61eMbI METOAUYECKOT0 XapaKTepa

Pe3ynbTarhl MeXAyHapOJHOTO CPAaBHUTEIBHOTO HCCIIEJOBAHMS IO OLIEHKE 00pa30BaTEJIbHBIX
noctkeHnil oOyuatonuxcs Programme for International Student Assessment (PISA) u Bcepoccuiickux
IPOBEPOUYHBIX PaObOT CBUIETEIBCTBYIOT O TOM, YTO B 00y4eHHH (PU3HMKE HE yIENSETCs TOKHOE BHUMAHUE
(OpMUPOBAHUIO TAKMX YMEHMM, KaK IIOCTAHOBKA 3aJ]aul UCCIIEI0OBaHMs, BbIIBUKEHNE HAYUHbIX TUIIOTE3 U
IpEeUIOKEHHE CIOCO00B HMX INPOBEPKH, OINpPEIENeHHE IUIaHAa HCCIEAOBAaHUS W HMHTEpPIIpPEeTalys €ero
pe3yJIbTaToOB, MUCIOJIb30BAHUE MPUEMOB, MOBBIIAIOIINX HAJEXKHOCTh IOJIy4YaeMbIX JaHHBIX. B mpouecce
o0y4yeHMsI TpeasiaraeTcsi HelOCTaTOYHO 3a/laHuil, NpU peleHHH KOTOPBIX HEO0O0XOAUMO OOBSICHUTh
IPUPOJIHOE SIBJIEHUE HA OCHOBE MMEIOUIUXCS 3HAHUN, apryMEHTHPOBAHHO CIPOTHO3UPOBATH Pa3BUTHE
Kakoro-nmmbo mnpouecca. Mmeromuecss yueOHO-METOIUYECKUE KOMIUIEKTHI I MpPEnojiaBaHus yueOHOro
npeamera "®dusnka" Ha ypoBHE OCHOBHOTO OOILEro M CpeaHero odmiero oopa3zoBanus Ha 6a30BOM YpOBHE
(pusmka u ecrecTBO3HAHUE) HE PELIAIOT B MOJHOW Mepe 3a1ady (OpMHUPOBaHUS €CTECTBEHHO-HAYyYHOMH
IPaMOTHOCTH O0yYarOIINXCS.

Pesynbratel uccnenoBanus TIMSS oOywaromuxcs 8 KJaccoB M JIaHHBIE TOCYIAapCTBEHHOU
UTOroBoi arrecranuu (ganee - [MA) B popmMe OCHOBHOTO rocy1apcTBEHHOI'O SK3aMeHa 1o ¢pu3uke (naiee
- OI'D) cBUAETENBCTBYIOT O aucbanaHce B (GOPMUPOBAHUU CIIOCOOOB JIEATEIBHOCTH: HanOoJiee BBICOKHE
pe3yibTaThl JOCTUTAIOTCS NMPU BOCHPOM3BEACHUU 3HAHUNW M MX NPUMEHEHUM B THUIOBBIX YUEOHBIX
CUTyalusiX, ACPUUUTHl (UKCUPYIOTCS MJis TNPUMEHEHUS 3HAHUW B W3MEHEHHBIX CUTYalUsiX, NpuU
OOBSICHEHUW SIBJIGHUM M ONMCAaHUM HAONIOJEHMH W  OINBITOB. AHQJIM3 ammapata YCBOEHHUS
y4eOHO-METO/IMYECKUX KOMIUJIEKCOB TIIOKa3bIBA€T MX HEJAOCTATOYHYIO HACBIIIEHHOCTh 3aJIaHUsIMU,
(OpPMHPYIOLIUMHU CII0KHbIE YMEHHUSI CTPOUTH JIOTHYECKH CBSA3aHHBIE PACCYKACHUS, OOBIACHATH Pe3yJIbTaThl
OTIBITOB, CAMOCTOSITEJIbHO MPOBOJIUTh UCCIIEJOBAHMSL.

Pesynbrarel BeimosnHeHus 3anaHuil MMA M MeXIyHapOIHBIX HCCIEIOBAaHUN MOKA3bIBAIOT, YTO
HEOOXOAMMBI U3MEHEHHUS B METOAMKE OOYyYEeHHS CIocobaM pemieHus 3a7ad. ITH CHOCOOBI JTOJKHBI
CBOJUTHCA HE K 3ayYMBAHHUIO aJITOPUTMOB DPELIEHHUS THUIOBBIX PACUETHBIX 3a/lad, a OCHOBBIBATHCA Ha
YMEHUSX MEPEeBOAUTh Ha S3bIK (PU3MKH ONMCAHUE pPEaTbHON CHUTYyallud, CaMOCTOSTEIbHO BHIOMPAThH
(bu3nYeCKyI0 MOJIEJb MTPHU PEIICHUH 33a]1a4, 000CHOBBIBATh BEIOOP HEOOXOIUMBIX 3aKOHOB U (DOPMYII.

BaxuelmmM yclioBHeM KaueCTBEHHOTo 0OydeHHus (hU3MKe SBISETCS MaTepUAbHO-TEXHUYECKOE
OCHallleHHe KaOuHeTa (U3MKH, BKIIOYAIOLIEe JIEMOHCTpPAIMOHHOE M JabopaTropHoe 00O0py/IOBaHUE.
Ob6opynoBaHue TOHKHO oOecrieunBaTh HaOIIOICHHE U HCCIEI0BaHNE KIIOUEBBIX SIBICHUH, UCCIIEeJOBaHUE
SMIIUPHUUECKUX 3aKOHOMEPHOCTEH U OOJbIIMHCTBA (YHIAMEHTAIBHBIX 3aKOHOB, U3MEPEHUE H3y4aeMbIX
BenuunH. JlaGoparopHoe 00OpyZOBaHHE JODKHO 00eCHeunMBaTh CaMOCTOSTENbHBIM yueHHUUECKUI
9KCIIEPUMEHT, TPU 3TOM HOPMATHBHO 00S53aTENbHBIM BHE 3aBHCHUMOCTH OT YPOBHSI M3y4YEHHS y4eOHOTrO
npeamera "@usuka" (0a3oBBIM MM yryOJieHHBIH) W 00pa3oBaTeNbHOM MMporpamMmbl (Ha YpPOBHSX
OCHOBHOTO OOIIero M cpegHero oOmero oOpa3oBaHUs) SBIsSETCS (QPOHTAIBHBIM YYeHHUECKUN
JKcriepuMeHT. M3MepuTenbHblii KOMIUIEKC KaOuHeTa (U3MKH JOJKEH OBITh C(OPMHUPOBAH Ha OCHOBE
ONTUMAJILHOTO COYETaHMs KJIACCMYECKHX (AHAJIOTOBBIX) U COBPEMEHHBIX (LH(POBBIX U KOMIBIOTEPHBIX)
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CPEACTB U3MEPEHUIl U CIIOCOOOB IKCIIEPUMEHTAILHOTO MCCIIeIOBAHUS SIBICHUIN U MCCIEI0BAHUS 3aKOHOB
Y 32aKOHOMEPHOCTEH.

OteuecTBeHHas y4yeOHas TPOMBIIIJICHHOCTh CEPUHHO BBIMYCKaeT sl  00pa3oBaTeIbHBIX
OpraHM3alyii,  peaJu3ylolMX  OCHOBHBIE  O0IIeoOpazoBaTelbHbIE  MpOrpamMMmbl  (Janee -
o0mieoOpa3oBaTe/ibHbIe  OpraHM3alMM), pPa3IMYHOe O0OpyAOBaHME Uil H3y4YeHUs (U3MKH Ha
9KCIIEPUMEHTANbHOM ocHOBe. Ilpu 3TOM OTCYTCTBYIOT eAMHBbIE TpeOOBaHHA KaK K TEpPEUHI0
o0opy/0oBaHus, TaK U K MapaMeTpaM MpuOOpoB U MaTepuayioB. PealbHOE MOJ0XKEHUE ¢ OCHAIEHHOCTHIO
y4eOHbIX KaOWMHETOB BBI3BIBAET TPEBOrY, M 0€3 WCIpaBlIeHHUs CHTyalldd KpailHe 3aTpyJHeHa
MoJiepHHU3aIus GU3NYECKOTr0 00pa30BaHUs.

TpaauuMOHHO B HalIel CTpaHe SKCIEPUMEHTAIbHBIC 33/1aHUSI Ha PEabHOM 00OPYAOBAaHUH OBLIH
yacTtbto ['MMA, HO B KOHTPOJIbHBIX M3MEPUTEIbHBIX Marepuasiax EI'D Takue 3amaHus OTCYTCTBYIOT. Y
npernojaBareneii (GopMupyeTrcs OTHOLICHHE K Y4eOHOMY SKCIEPUMEHTY Kak Majlo3HAYUTEIbHOMY U
HEoO0s3aTeTbHOMY BUY NIE€ATEIbHOCTH, YTO MPUBOJIUT K MpPEeHEOpEeKEHHIO JTa00opaTOPpHBIMU paboTaMu H,
KaK CIJIEJCTBUE, K HEYAOBJIETBOPUTEILHOMY YPOBHIO OCBOEHHUS OOYYarOIIMMMCS 3KCIEPUMEHTAJIbHBIX
YMEHH, KOTOPBIE SBISAIOTCA HEOTHEMIIEMON COCTABISIONICH €CTeCTBEHHO-HAYYHOI TPaMOTHOCTH.

2.4. Kagposbie npo0.ieMbl

Hampasnenne mnegarornyeckoil mHOArOTOBKM B 00pa30BaTeNbHBIX OPraHU3AlMSIX —BBICIIETO
0o0pa3oBaHusl, 110 KOTOPOMY 00yuaroTcst Oyaylire yuuTens GU3uKu, Majao BOCTpeOOBAHO B CBSA3U C HU3KUM
npecTkeM npodeccun. Kpome TOro, mpu MOCTYIUICHHHM Ha ATO HAIpaBJICHHE TOATOTOBKH TpeOyercs
ceptupukar o crade EI'D mo oOmectBo3HaHuio, a He (U3MKE, YTO MPUBOAUT K HAOOpy Ha 3Ty
CTHEUATBHOCTD BBIITYCKHHKOB, HE MOTUBHUPOBAHHBIX K M3yYCHUIO (U3UKU M HE MMEIOUINX JTOCTaTOYHOTO
YPOBHSI 3HaHUHM JUIsl OCBOEHMsI B 0Opa30BaTeNbHOM HpOrpaMMe BBICIIETO0 OOpa30BaHUS Kypca oOuiei
¢u3uku. B ydeOHBIX IIaHax o00pa30BAaTENbHBIX OPTraHU3aIMi BBICIIETO OOpPA30BAHUSA, TOTOBSIIMX
yUUTeNeH, CyleCTBEHHO COKpAIEHO BpeMsl Ha IpeAMeTHoe OoOyuyeHHe, YTO HEraTMBHO OTpakaeTcs Ha
Ka4yecTBe MOATOTOBKU OyAyIIuX yuuTenei Gpusnku.

OTHIOOP HE BCE BBITYCKHUKM OOpa3oBaTEeNbHBIX OpraHu3aluid BBICHIETO 00pa3oBaHUs
[e/1larorMyeckoil HarpaBJIEHHOCTH padOoTaloT MO CIENUAlbHOCTH, YTO CYIIECTBEHHO 3aTpYyAHSET Mpolecc
OOHOBJICHMSI TEAArornyeckux KaapoB B oOiactu oO0ydeHHs ¢Qusuke. JlaHHBIE MEXIyHAPOIHBIX
CPaBHUTENBHBIX MCCIEOBAHUN M HAIlMOHAJIBHBIX MCCIEIOBAHUN KadecTBa OOpa30BaHUS TOBOPST O
BBICOKOM CpeJIHEM Bo3pacTe yuureneil ¢pu3nku B Poccun, MamOunCIEHHOCTH TPYIIIbI YUUTENEH C ONBITOM
pabotsl 10 10 net.

[Tpouenypa orbopa 3KCHEPTOB B pErMOHANbHbBIE PEIMETHBIE KOMUCCUH TI0 NMPOBEPKE 3aJaHUN C
pa3BepHyTbIM 0TBeTOM OI'D m EI'D KOCBEHHO CBUAETENBCTBYET O HEAOCTATOYHOM YPOBHE NPEAMETHOMN
MOJTOTOBKU YacTH yuuTesen (QU3HKH.

3. Heab u 3apayu Konuenuuu

[lenpto KoHuemniuu sBisercs 0003HAUCHHWE MEPONPUSATUH, HANPABIECHHBIX Ha TIOBBIIICHUE
KauecTBa TPENOJaBaHUs W HU3yYeHUS (PU3NKH B 0O0IIeo0pa30oBaTEIbHBIX OPraHU3alUiIX C YYETOM
MEPCIIEKTUBHBIX HANpaBICHUM HAyYHO-TEXHHUYECKOro pas3Butus Poccuiickonn Penepaunu. YKa3zaHHas
11eJTh JIOCTUTAETCS TOCPEJICTBOM PEIICHUS CIEAYIONTNX 3a1a4:

O0OHOBJICHHE JOKYMEHTOB, PETTIAMEHTHPYIOIIUX COJAEpKaHUE (PU3NIECKOTO 00pa30BaHNUS;

OOHOBJIGHHE COJIEpKAHUSI TPHUMEPHBIX OCHOBHBIX O0Opa30BaTENbHBIX MPOTPaMM HAYAIBHOTO
o011ero, OCHOBHOro oOOIIero M cpegHero oOmero oOpa3oBaHUS € YYETOM IPEEMCTBEHHOCTH U
KOHIENTYATbHBIX MOAXO0/I0B K U3YUYCHUIO (PU3UKU;

0OHOBIIEHHE YI€OHO-METOIMUECKIX KOMIUIEKCOB, TEXHOJIOTHH U METOIUK OO yUCHHS;
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COBEpILIEHCTBOBAHHE MAaTEPHUAIbHO-TEXHUYECKOI 0a3bl KAOMHETOB (PU3HKH;

COBEPIICHCTBOBAHNE CUCTEMBI OLICHKH y4EOHBIX JOCTH)KEHHH 00yJaromuXcs;

COBEpPILECHCTBOBAHME CHCTEMBI MOATOTOBKU YUHUTENEeH (PU3UKU U MOBBIIICHUS UX KBaTH(UKALUU C
UCIIOJIb30BAHUEM COBPEMEHHBIX I1€AarOrn4ecKuX TEXHOJOTMH M METOJIOB OOydYeHHMS, COJCHUCTBHE HX
po(hecCHOHATTLHOMY POCTY.

4. OcCHOBHbIE HaIpaBJICHUA peajin3alluu Konuenuuu

OOHOBIIEHUE COoiep)KaHUs 00pa30BaHMsI, OTHOCSILErocs K 00J1acTH (PU3MKH, JOKHO 0a3upoBaThCs
Ha CJIEAYIOLUX OCHOBAHUSIX.

Ha ypoBHe HauangbHOro 0o01iero oopa3oBaHus 3JIEMEHThI (PU3MKHU JOJKHBI BXOJUTH B COJCPKAHUE
IPUMEPHOM OCHOBHOH 00pa3oBaTeNbHONW MPOrpaMMBbl HAYaJbHOrO OOIIero oOpa3oBaHHMs B YacTH
npeaMeTHoi obnactu "OOmecTBo3HaHuEe U ecTecTBo3HaHMe" (yueOHbI mpeamer "Okpysxaromuii Mup"),
KOTOpasi JOJDKHA BKJIIOYATh B ce0sl 3HAKOMCTBO C HauOojee SPKUMH (PU3HUECKUMH SBICHHUSIMHU,
arperaTHbIMM COCTOSIHUSIMM BELECTBA, PA3JIMYHBIMU BUJAMH SHEPTHH U UX B3aUMHBIMHU IPEBPALICHUSIMU.
AKueHT B OOy4YeHHMH JOJDKCH MAENaThCs Ha HArsiIHOM 3HAKOMCTBE OOYYarOMUXCS € (PU3HMUECKUMHU
SBIICHUSAMUA M Ha TAaKUX JEHCTBHSX, KaK HaONIOJEHWE, OINMCAHME SIBICHUH, MPEANOIIOKEHUS 00 HX
NPUYMHAX, IPOCTEUIIINE ONBITHl U U3MEPEHHUSL.

Ha ypoBae ocHOBHOTO 0011ero o0pa3oBanusi B 5-6 Kjiaccax 3JIeMeHTHI (PU3UKH MOTYT M3y4aTbCs B
paMKax MHTEIPUPOBAHHBIX €CTECTBEHHO-HAYYHBIX KypCOB 3a CYET y4eOHbIX 4acOB YaCTH y4eOHOro IJIaHa,
dopmupyeMoii ydacTHUKaMd 0Opa30BaTENbHBIX OTHOIICHWH. 37ech 3HAKOMCTBO C OCHOBHBIMHU
(GU3NYECKUMHU  SIBICHUSMM  1eJ1IeCOOOpa3sHO TMEpPeHECTH Ha  HOBBIM  KayeCTBEHHBIH  YpOBEHb,
NPEIOIAraloIIui MPOBEJCHUE MPOCTEHUIINX HCCIeIOBAHUN, U3MEPEHHH U Jaxke 00paboOTKy JaHHBIX C
IIOMOIIBI0 KOMIIbIOTepa. VIMEHHO Ha 3TOM 3Tame O0O0ydaroluecs CIIOCOOHBI MEPEXOAUTh K HayYHBIM
OOBSCHEHUSIM HEKOTOPBIX SIBJICHUH M NMOHMMAHHUIO B3aUMOCBS3M Pa3HBIX HAayK O MPUPOAE, OCMBICIEHHO
UCMOJb30BaTh TakWe TMOHATHUs, Kak (akT, TUIOTe3a, MOJeNb, IPOBEPOUYHBIH HKCHEPUMEHT.
CchopmupoBanHble Ha 3TOM dTane OOydeHHUs IEepBOHAYaJIbHbIE HAayuyHble TNPEACTABICHUA U
9KCIIEPUMEHTAJIbHBIE YMEHHUS MOATOTAaBIUBAIOT BO3MOXHOCTH JUISI TOCJTEIYIOIIET0 OCBOEHUS y4eOHOTO
npeaMera "®@usnka" U IPYruX €CTECTBEHHO-HAYUYHBIX MPEIMETOB HAa OCHOBE AKTHBHOM IIO3HABATEIIbHOMN
JeSITeNIbHOCTH, BKJIFOUYAs 3JIEMEHTBI CAMOCTOSITEIBHOTO UCCIIEIOBAHMUS.

B 7-9 xnaccax yueOHbIi npeamer "duznka" H0KEeH NMPernoAaBaThcsi B BUIE 00s3aTEIBHOIO IS
BCEX OOYydYaloIMXCs CUCTEMaTHYecKoro Kkypca. CTep)KHEBBIMH 3JIEMEHTaMH YydeOHOro mpeaMera
"®usuka" ABisA0TCA QUMUecKue sBIeHUs (popMHUpOBaHUE 3HAHUM O pUpoae PU3NUECKUX SBICHUH, UX
IpUYMHAX, 00 OCHOBHBIX (DU3MUECKUX MOHATUAX M 3HAHUM (PEHOMEHOJOTMYECKHX 3aKOHOB (DU3HKH).
KiroueBbIM 371€Ch JTOMKHO SIBIATHCS HAOMIONEHHE U HKCIEPUMEHTAIbHOE HCCIIEAOBaHUE (PU3MUECKUX
SBJICHUM, M3Yy4YE€HHE 3aKOHOB (PM3MKU Ha SMIIMPHUYECKOM YpPOBHE, NMPUMEHEHHE (U3NYECKUX 3HAHUN B
pEeaIbHBIX JKU3HEHHBIX CUTYyallMsIX, MOHMMAaHHUE CBSI3U (DU3MKU C OKPYXAlOIIMMM HAac YCTpOICTBaAaMH U
TEXHOJIOTUSAMHU. [I0KHO OBITH pacuIMpeHO UCIOIb30BAHUE UCCIIEIOBATENILCKOTO MOAX0/1a B YUEHHUECKOM
JKCIIEPUMEHTE, a B TpeOOBaHUAX K pe3yibTaTaM OOy4YeHHS aKIEHT JIOJKEH OBITh CliejaH Ha BHIIOJTHEHUH
3aJaH1i IO OOBSICHEHUIO (PU3NYECKUX SABJICHUN HAa OCHOBE UMEIOIIMXCS 3HAHUHN (KaueCTBEHHbBIE 33/1a4H).

Cuctema TIpakTHYECKHX palbOT Jo/DKHA 0a3uMpoBaThCsl HA  ONTUMAJbHOM  COYCTAHUH
KPaTKOBPEMEHHBIX ONBITOB M JIAOOpaTOpHBIX pPabOT M co37aBaTh BO3MOXHOCTb Uil HaOJIIOAEHUS
M3y4aeMbIX SIBJICHHH, 3HAKOMCTBA C TEXHHUYECKUMHU YCTPONCTBAMHU M OCBOEHHUS OOYUYaIOIIUMUCS METO/0B
NPOBEEHUS TPSMBIX M KOCBEHHBIX H3MEPEHHUH, HCCIEeOBaHUS 3aBHCUMOCTH OJHOU (hu3nyeckoi
BEITWYUHBI OT Apyroi. [Ipu a3Tom obecreunBaeTcss 3HAaKOMCTBO 00Y4aIOMUXCs ¢ GU3NIECKUMHE MPUOOpaMH
U TPOLEAYPOH MPSAMBIX M3MEPEHHH C HCIOJIb30BAaHHEM CTPEIOYHBIX M HU(POBBIX MPUOOPOB, a TaKKe
JaTYMUKOB, MOJKJIFOUYAEMBIX K KOMIIBIOTEDY.

C uenbl0 yBETMYEHHS KOJIMYECTBAa OOYYaAIOUIUXCS, MOTHBHPOBAHHBIX K H3YyYEHHUIO y4eOHOro
npeamera "®usnka" M BHIOMpAIOIIMX €ro Ha YpPOBHE CpeaHEero oOIero oOpa3oBaHUs B KauyecTBE
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npoMILHOTO, OCHOBHOW 00pa3oBaTeNbHOM NpPOrpaMMOi OCHOBHOrO O0IIero o0Opa3oBaHus JOJDKHA
peycMaTpuBaTbcs BO3MOXKHOCTb M3Y4eHHUs YIriIyOJeHHoro Kkypca ¢usuku B 8 u 9 Kkiaccax,
BKJIIOUAIOLIETO U3yueHue paszena "MexaHuka" B 9 kiacce U yBeIMUEHHUE YUCIIA TPAKTUYECKUX Pa0oT.

Ha ypoBHe cpennero oOmero obOpa3zoBaHus (u3MKa MOXET u3ydyaTbesd JMOO B paMmKax
WHTETPUPOBaHHOTO YyueOHOTro mpeamera "EcrecTBozHaHue", auO0 Kak CaMOCTOSITEIBHBIN y4eOHBIH
npeamer. CTep)kKHEBOW wuaeed ydeOHoro mpenMera "dusmka' HA ypOBHE CpPEAHETO OOIIEro
oOpa3oBaTeNbHOrO#  siBIdeTcs  (u3nyeckas Teopus. Pa3BuTue  TEOPETUUECKOrO0  MBIIIICHUS
OCYILECTBIISICTCSI HA OCHOBE OBJIAJCHHUS MOJHBIM LUKIOM IPOILECCa HAYYHOTO IMO3HAHMS (PU3NUIECKUX
CBOWCTB OKpYKaIOIIEro MUpa.

OCHOBHOW IENBI0 W3YyYEHHUs NOpeaMeTra Ha 0a30BOM YpPOBHE JOJDKHO CTaTh (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH, 4YTO TpeOyeT CYILIECTBEHHOIO YCHJICHHMS METOA0JIOIHYECKON
COCTaBJIAIOLIEH y4eOHOTO IpeaMera, Oonee HIMPOKOTO WCTIOJIb30BAHUS 3aJJaHu’
IIPAaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa U OOCYKAECHUS BOIIPOCOB COBPEMEHHON HayKH C ONOpOH Ha
WCTOYHUKH HAYYHOH W HAYYHO-TIOMYJISIPHON MH(POPMALIUH.

Ha yrnyGneHHOM ypoBHe yueOHbIM mpenMer "dusuka" u3ydyaercs Kak HaydHas JUCLUILIMHA,
UMEIOIIasi HEMOCPEJCTBEHHOE OTHOIICHHWE K OYIyIlied HaydyHOW WIIM HHXXEHEPHOH NpodecCHOHATLHOM
chepe IeATeNbHOCTH, BbIOpaHHOW oOydatomumcs. OOHOBJICHHE COJEpKaHUs 37eCh - JTO BBEICHHUE
BOIIPOCOB, CBSA3aHHBIX C COBpeMeHHOW ¢u3ukoil. CopepkaHue mnpeaMeTa Ha YIIyOJE€HHOM YpOBHE
HYX/IaeTCsi B M3MEHEHHMAX B YacTW HAINOJNHEHHWS paszziena "AToMHas W suaepHas Qusuka" daxtamu U
3aKOHOMEPHOCTSIMH, CBSI3aHHBIMM C JIOCTMDKEHUSIMM COBPEMEHHOM (u3uku (B mpeAenax 3HaHMM,
IPEJOCTABIISIEMBIX IPOTPaMMaMHt IO MaTeMaTHKe). Peanmzanust CHCTEMHO-1ATEIIbHOCTHOTO MOIX0/1a IPU
npenojiaBaHuM yuyeOHoro npeamera "dusmka" Ha yriayOJeHHOM YypOBHE [OJDKHA Oa3upoBaTbcs Ha
UCTIOJIb30BaHUM  CAMOCTOSTEIIBHOTO  YYEHHYECKOTO OKCIIEPHMEHTa, BKJIIOYAIOmIero (poHTaIbHBIE
nabopaTopHble paboThl U PabOTHI MPAKTHKyMa Kak MOCTOSHHO JeicTByoIero pakropa o0Opa3oBaTeIbHON
NeSITeTbHOCTH.

OO6HoBieHUE conepkaHusl (pu3nyeckoro oopazoBaHMsl TPeOyeT COBEPIICHCTBOBAHUS HPUMEPHON
00pa3oBaTeNbHON MPOrpaMMBbl HAYaJIbHOTO 001Iero 00pa3oBaHus U Y4eOHBIX METOANYECKUX KOMILJIEKCOB
no yuebHomy npeamety "Oxpyxaromuii Mup".

[lenecooOpa3Ho pa3paboTaTh CEpPUI0 JOMOJHUTEIbHBIX OOILIepa3BUBAIOLIMX HPOTpaMM JUis
oOyyaromuxcst 3-7 KJaccoB, HAmpaBJIEHHBIX Ha pPa3BUTHE HMHTEpeca K HM3YUEHHIO (DM3WKH, a TaKKe
YCOBEpPLIEHCTBOBATh JIOTIOJIHUTENbHBIE OOIIepa3BUBAIOIIME IPOrpaMMbl, PpeAM3yIOIIUe pPa3InYHbIe
HaIpaBJICHUS] TEXHUYECKOTO TBOPUECTBA JETEH.

Heobxonnma pa3paboTka OTIAENBbHOM NMPUMEPHON OCHOBHOW 0Opa30BaTENbHOW MHpPOTrpamMMbl ¢
yIIyOJIEHHBIM H3Y4YeHHEeM yueOHoro mpenmera "dwuszuka" s olrieoOpa3oBaTeIbHBIX OpraHU3aIui,
peanu3yromx o0pa3oBaTebHbIE MPOTrPAMMBI IO YIITYOJIEHHOMY U3YYEHHIO MaTeMAaTUKU.

OOHOBIIEHUE TIPUMEPHBIX OCHOBHBIX 0011€00pa30BaTEeIbHBIX MPOTPAMM H YUE€OHBIX METOAMUYECKUX
KOMIUIEKCOB 10 y4yeOHOMY mnpeamery "dwusuka" HAOIHKHO 00ECHEeUUTh pPEaTU3alUI0 J1eATeIbHOCTHOTO
[OJX0/1a K M3YyYEHHIO y4eOHOro MpeaMeTa, YTO MOXKET PeaJM30BaThCS 4epe3 YCUIICHHE IMPHUKIATHOIOo
XapakTtepa y4yeOHOro Marepuala; paclidpeHHe J0JIM YYEHHUYECKOTO 3KCIEPUMEHTa; MepPEOpPUEHTAIINIO
00pa3oBaTeNbHON AEATENBHOCTH Ha MPUMEHEHHE 3HAaHUHM B KOHTEKCTE )KU3HEHHBIX CUTYAIUi; yBeTHUeHUE
JIONIU 3a/laHui Ha OOBSICHEHHE U JI0Ka3aTeJbCTBa B almapaTre yCBOEHHUsS yueOHMKOB U T.n. HeoOxomumo
co3/laTh JUAAKTUYECKHE MaTepuanbl (3aJauHuKd, pabouue TeTpagu, COOPHUKU JUArHOCTUYECKHUX
MaTepuajoB W [Ip.), COJNEpKAallie HE TOJBKO TPAJWIMOHHBIC pacueTHBIE 3a/la4yd, HO W 33JIaHHS,
BBINOJIHEHHE KOTOPBIX TpeOYyeT He MPOCTO PEUIMTh 3ajady, CleAys U3YyYeHHOMY alIrOpUTMY, HO U JIaTh
MOSICHEHMSI, I0Ka3aTh ¥ 000CHOBATh CBOIO TOUKY 3PEHUS, IPUMEHUTH 3HAHUS K PEIICHUIO TPOOIeM.

Baxnoit cocraBnstonieii 0OHOBIEHHsSI conepkaHHs —(u3nyeckoro oOpa3oBaHUS — SBISETCS
COBEPILICHCTBOBAHME HMHCTPYMEHTapHUs IO OIEHKE YYEeOHBIX MJOCTIKEHMH 1O (U3MKe, BKIIOYAs
pacimmpeHie WHCTPYMEHTApus Uil MPOBEICHUS BHYTPEHHEH CHCTEMBI OIEHKH KadyecTBa OOpa30BaHMSA,
MYHUIUNAIbHBIX U PETHOHAIBHBIX CHCTEM OLIEHKHM KadecTBa 0Opa30BaHUs, OOHOBJIEHHWE KOHTPOJBHBIX
MU3MEPUTEIBHBIX MATEPHAJIOB ISl TIPOBENEHUS TOCYapCTBEHHOW MTOTOBOW aTTECTAIMH, BCEPOCCHICKHUX

20.01.20232 Cucrema 'APAHT 8/10


http://internet.garant.ru/document/redirect/3100000/0

Konnenus npenonaBanus yaedHoro npeamera "dusuka" B 00pazoBaTebHBIX opraHm3anusx Poccuiickoit deneparuy,. ..

MPOBEPOYHBIX PAabOT M APYrUX OILEHOYHBIX MpOLEAyp. B KauecTBe HampaBlieHHWH COBEPIICHCTBOBAHUS
paccMaTpUBAIOTCS: peaju3alis AesITeIbHOCTHOTO MOJXOAa K OIEHKE YYEOHBIX NOCTH)KEHUH, YCUIICHHE
PO Ka4eCTBEHHBIX 3aJla4, YyBEIWYCHHE JOJW 3aJaHuil MPAKTUKO-OPUEHTHPOBAHHOTO XapakTepa,
paciuiupeHre CHeKTpa 3aJaHuil Ha TMPOBEPKY METOJIOJIOTUYECKON COCTaBISIOMIEH Kypca, BBEICHHE
OKCIIEPUMEHTAIBHBIX 33JlaHUH B KOHTPOJBHBIX M3MEPUTEIBHBIX Marepuanax EI'D. DkcrnepumeHTanbHas
yacTb EI'D MOXET BBINONHATHCS B OTIENIbHBIN OT MUCHMEHHOM YacTU JI€Hb B CIIELMAIbHOM IIEHTpE,
OCHAIIIEHHOM HEOOXOJUMBIM J1TabOpaTopHbBIM 000pyAoBaHUEM. /[l BBIMOJHEHUS IKCHEPUMEHTAIbHBIX
3aJlaHuil MOTYT UCIOJIb30BaThCS HAOOPHI 000pYAOBaHUS HA 0a3e TPAJUIIMOHHBIX TPHOOPOB U MATEPUATIOB,
BKJIIOUEHHBIX B [€peueHb 000pya0BaHUS ISl KaOUHETOB (PU3UKHU, TUOO KOMIBIOTEPHBII NW3MEpPUTENIbHBIH
0JIOK (KOMITBIOTEP W TIOJKITIOYCHHBIC K HEMY JATUYUKH JUISI U3MEPEHUS PA3INIHBIX (PU3NICCKUX BEIMUMH).

MoaepHu3aiusi TOIXOM0B K TMpenojaBaHuio ydeOHoro mnpenmera "®dusmka" Ha YpPOBHIX
OCHOBHOTO OOIIEro W CpeaHero oOmiero o0pa3oBaHUs JODKHA 00eCredYnBaThCsl BHEIPCHHEM
COBPEMEHHBIX TEXHOJOrMi O0OydeHHus, TaKMX KaK TEXHOJOTHS HCIOJb30BaHUS KOMIIBIOTEPHOTO
MOJICTTMPOBAHUS U aHAIN3a JAaHHBIX B MPOIIECCE UCCIICIOBATEILCKOTO OOYUCHNS; TEXHOJIOTHS, OCHOBAaHHAS
Ha MCIIOJIb30BAHUU IUIAHIIETHBIX KOMITBIOTEPOB; TEXHOJIOTHS COTpyIHHWYEeCTBa B oOyueHuu (paboTta B
MaJIbIX TPYIIAX COTPYAHUYECTBA); TEXHOJOTHUS "TiepeBepHyTOro" o0yueHus (CaMOCTOSTENbHOE U3yYeHUE
HOBOI'O MaTepuaja JI0 IPOBEACHUS YpPOKA); TEXHOJOTHS JOIOJHEHHOW pealbHOCTH (BUPTYaIbHBIE
00BEKThl U MH(POpPMAIUS JOMONHIIOT CBEASHUS O (PU3NYecKuX OOBEKTaX W OKpYKalollel cpeae mpu
MPOBEJICHUN Yy4YEOHBIX WCCIEIOBAHNN); TEXHOJOTHS (OPMUPOBAHUS OSKCIICPUMEHTAIBHBIX YMCHHM
yuanuxca. OJHUM U3 TNPUOPUTETHBIX METOAOB OOYYEHHS SBISETCS MPOEKTHO-HCCIEAOBATEIbCKAS
JESATEIIbHOCTh O0YJArOIINXCS, UMEIOIIAsi MHTETPATUBHBIN XapaKTep M OCYIIECTBIIIEMass HA OCHOBE HOBOM
o0pa3oBaTeNnbHON cpefbl, KOTopas AeNaeT O0y4arolMXcs aKTUBHBIMU yYaCTHHKaMHU OOpa3oBaTeIbHOTO
mporiecca, J1aeT BO3MOXHOCTh IIMPOKOT0 BBIOOpa B 001acTu Oyaymiero npodeCCHOHaIBHOTO Pa3BUTHS Ha
OocHOBE (h)yH/IaMEHTAJIbHON €CTeCTBEHHO-HAYYHON 1 MaTeMaTH4YeCKON MOTOTOBKH.

Jlyist oOOHOBIICHUS coAep)aHus PU3NICCKOT0 00pa3oBaHUs HEOOXOIMMO 00ECIICYHTh MTOATOTOBKY:

yuuTelne HayalbHOro oOmero oOpa3oBaHUs K MPENOJaBaHUI0 Y4eOHOro mpeaMmeTa
"Okpy>karoluit Mup", BKIFOYAOIIEro HOBbIE AUIAKTUYECKUE €IMHULIBI, OTHOCSIIHECS K 001acTu (PU3UKH;

yunuTened (UMK K IpernojaBaHuio ydyeOHoro mnpeamera "®usuka'. OOpa3oBarenbHbIE
MPOTPaMMBbI BBICIIETO U JOMOJIHUTEIHHOTO MPO(EecCHOHATBFHOTO 00pa30BaHus JOJKHBI BKIIIOUATh OJIOKU
MPEIMETHOTO COJIEpKaHUs (pelIeHUe CIIOKHBIX 33134, BOIPOCHI COBPEMEHHBIX HAYYHBIX HUCCIICIOBAHUHA U
T.J.) U OJIOKM METOJAMYECKOTO XapakTepa, 00ecreunBalolie OCBOCHHWE TEXHHKH U 000OpYHOBaHUS IS
KOMITBIOTEPU3UPOBAHHOTO 3KCIepUMEHTa, J(D(PEKTUBHBIX TIEAArOTHUYECKUX TMPAKTUK (OPMHUPOBAHUS
€CTECTBEHHO-HAYYHOU T'PAaMOTHOCTH O0YYaroIIMXCSl.

BaxHeHmmM 1mokaszareneM OILEHKH JIEATSIBHOCTH YYUTeNs (DU3WKU JIOJDKEH OBITh TOKa3aTellb
TUHAMHUKH 00pa30BaTEeNbHBIX JOCTHKEHUN 00ydYaromuXxcs, 0 KOTOPOH MOXKHO CYAMTh KaKk Ha OCHOBaHHH
BHEITHUX OIEHOYHBIX TMPOILEAYp, TaK W HA OCHOBAaHWUU BHYTPEHHEH CHCTEMBI OIICHKH KadecTBa
o0OpazoBaHusl.

Jns npenogaBanusi yaeOHoro npeamera "AcTpoHoMus" B Ka4eCTBE CaMOCTOATEIHHOTO Y4eOHOTO
MpeaMeTa Ha YPOBHE CpeIHEro 001Iero o0pa3oBaHusi HEOOXOIUMO TPH MOTYYEHUHN BBICIIETO 00Opa30BaHUS
Mearorn4eckoil HarpaBJICHHOCTH MTPUCBANBATh KBATH(PHUKAIUIO "yIUTeTh (GU3UKHA U aCTPOHOMHUU".

MatepuanbHO-TEXHUYSCKUE YCIOBHS OpraHU3allid TIpoliecca 00pa3oBaTebHON JCSITEILHOCTH
TpeOyIOT oOcHamieHus KaOuHeTa (U3UKH HEOOXOAMMBIM OOOpyJOBaHHWEM, a TaKXKe OCHAIICHHS
CICIIMATBHOM JTa0OpaTOPUH JIUIS MMPOSKTHON M y4eOHO-UCCIIeIOBATEILCKOHN JACITEILHOCTH O0YJarOIIHXCS
(emuHOM mabopaTopuu JUIsi BCeX YUYEOHBIX MPEIMETOB €CTECTBEHHO-HAydyHOTro mukna). Otbop
obopymoBaHus ISl KaOWMHETa (U3UKU JIOJDKEH OCYIIECTBIATHCS HAa OCHOBE TMPUHIIMIIOB TTOJTHOTHI,
MPEEMCTBEHHOCTH ¥ ONTHUMAIIbHOTO COYETAaHUS KJIACCUYECKUX U COBPEMEHHBIX (IMHPPOBBIX H
KOMIBIOTEPHBIX) CPEACTB wu3MepeHuid. l[lpuopureTrom sBhsieTcs nabopatopHoe 0OO0OpyIOBaHHE IS
(POHTAITBHOTO DKCIEPUMEHTA, KOTOPOE ONTHMAIBHO MPEJCTABIATh B BHJEC TEMATHUYCCKHX KOMIUICKTOB
(o MexaHuKe, MOJIEKYISIpHOU (pu3uKe, dNMeKTpoJuHaMuKe U onTHke). JlabopatopHoe 060pyIOBaHHE IS
MPOBEJICHUS TMPAKTUISCKUX pPaboT oOecreynBaeTcss B pacdeTe IO OJHOMY KOMIDICKTY Ha JIBYX
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oOyyaromuxcs. JleMoHcTpalmoHHOEe 00OpyJIOBaHHE (QOPMHUPYETCS B COOTBETCTBUH C MPUHIUIIOM
MHHUMAJIBHOM JOCTaTOYHOCTH, YTO OOECIEeYMBACT IIOCTAaHOBKY KJIFOUCBBIX JIEMOHCTPALUHA IS
UCCIICIOBAaHHUS W3YYaeMbIX SIBICHHH W TPOIECCOB, IMIMUPHYECKUX U (YHIAMEHTAIBHBIX 3aKOHOB, HUX
TEXHHUYECKUX TPUMEHEHHH.

[lenecooOpa3no mepedTH Ha QeAepalbHBIE  TPOrPaMMHO-IIENIEBON  coco0 OOHOBICHHS
MarepuaibHON 0Oa3bl KaOuHeToB ¢u3nku. HeoOxommumo pa3paboTaTh €AMHBIE TEXHUYECKHE YCIOBHS
IpOM3BOACTBA 000pYyHOBaHMA Al 0OydeHHs ydeOHOMy mnpeamery "®dwusmka" B 00meoOpazoBaTelIbHBIX
OpraHu3aIMsIX, YTO MO3BOJIUT 00ECIIEYNTh CTAHIAPTU3AMIO OCHAIICHUS KaOMHETOB (PU3HKH.

HyxXnaercss B COBEpIIEHCTBOBAHUM CHCTEMa JOIOJHHUTEIFHOrO 00pa3oBaHuUs JeTeil B o0iacTH
¢u3uKH, B paCIIMPEHUH YMCIIa MEPOTPUSATHIA MPOCBETHTEIHCKOTO XapaKTepa, HalPaBJICHHbBIX HA pa3BUTHE
MOTHBAaLlMM K H3Y4EHHIO (HU3MKH, B TOM YHCIIE BCEPOCCHICKHX KOHKYPCOB M COPEBHOBAaHHMH IIO
TEXHUYECKOMY TBopYecTBYy. HeoOxommma  pa3paborka u  cepTuduUKanus  JOMOJHHUTEIBHBIX
00IIepa3BUBAIOIINX HPOrpaMM B OOJIACTH €CTECTBO3HAHMA (M (M3MKH), HANPABICHHBIX Ha Pa3BUTHE
MOTHBAIlMM K W3YYCHHUIO YUYEOHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IHMKJIA, KOTOpPBIE MOTYT
peann3oBaTbCsi B 00IIEOOpa30OBaTENbHBIX OpPraHU3alUsAX, a TaKXKe paclpocTpaHeHHe 3SPPEKTHBHOTO
NeIarOrMYeCcKOro OMbBITa 10 pealn3aluy TaKuX mnporpamm. He MeHee BaKHBIM SIBIISICTCS Pa3BUTHE CETH
OpraHu3alii  JOMOJHHUTEIBHOTO  O0pa3OBaHUs, PEATM3YIOUIMX  pa3jMyHble  JIOTOJHUTEIbHBIE
0011Iepa3BUBAIOIIUE TPOTPAMMBI B 00JIACTH TEXHHYECKOTO TBOPUECTBA.

5. Peanau3zanusa Konnenuun

Peanuszanns Konuenmmu oOecriednT HOBBIM YPOBEHb M3YYCHHS M IIPEIIOABaHMS Y4eOHOTO
npeameta "@usuka".

[InanupyeMbIM MeXaHU3MOM peanu3anuu KoHIEnuuu sBiseTcs BKIIOYEHHE COOTBETCTBYIOIINX
3aJa4 B OCYIIECTBIISIEMbIE MEPOIIPHUATHUS LEJIEBHIX (heAepaTbHBIX M PETrHOHAIBHBIX MMPOTPAMM H IIPOTPaMM
pa3BUTHS OTAEIBHBIX O00IIE00pa3oBaTeIbHBIX OpraHu3aluid, (QUHAHCHUpPYEeMBIX 3a CYeT CpeACTB
(benepaabHOro, peruoHaIbHBIX U MYHULIUIIAIBHBIX OI0/KETOB.
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