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YTBEpXKOEHa

PeweHnem Konnerunm

MwuHucTepcTBa NnpocsBeLLeHus
Poccuinckon ®egepauum

npoTokon ot 3 gekadbps 2019 r. N MK-4BH

KOHLENUKUA
NPENOAABAHUA YYEBHOIO NPEAMETA "®U3UKA™
B OEPA30BATE/bHbIX OPFTAHU3ALMAX POCCUACKON ®EQEPALIUM,
PEANU3YIOLLUMX OCHOBHbIE OBLLEOBPA30OBATEJIbHbIE NMPOrPAMMbI

HacTosiwas KoHuenuus npencrtaenseT coboit cuctemy B3rnsigoB Ha 6GasoBble MPUHLMMLI, NPUOPUTETHI,
Lenu, 3agadv 1 OCHOBHbIE HanpaBneHUsl pasBUTUA (U3NYECKOro 0Opa3oBaHNs Kak YacTu eCTECTBEHHOHAYYHOro
obpasoBaHuss B Poccuiickon depepauun, a Takke onpedensieT MexaHusMbl, pecypcHoe obecreveHve u
oXuaaemble pesynbTaTbl OT ee peanu3aumn. KoHuenuusi HanpaeneHa Ha COBepLUEHCTBOBaHME NpenofaBaHusi
yyebHoro npeameta "dusmka".

1. 3HayeHue yye6Horo npegmerta "®usnka”
B COBpPEeMEeHHOMN cuctemMme obLiero o6pasoBaHus

EcTecTBeHHOHayyHOoe oOpasoBaHWe wurpaet npUHUUNMAnNbHYD ponib B (POPMUPOBAHUM  HAYYHOTO
MUPOBO33peHUusa obyvaromxcs. EcTecTBeHHble HaykuM, OCHOBbI KOTOPbIX WM3y4alTCss B pamMkax MnpeamMeTHOMn
obnacTtun "EcTecTBEHHOHAy4YHble NpeameThl”, 00beaNHAIOT 06N OOBEKT M3yYeHUs - Npupoda 1 obWwmin MeTos
N3YyYEeHNsl OKPYXKaloLLero Mupa - eCTECTBEHHOHAYYHbIA MeTon MOo3HaHuA. JTo MNO3BONSAET paccMaTpuBaTb
€CTEeCTBEHHOHAy4YHble MPEeOMETbl Kak €AWHbIA KOMMMeKc, obycnaBnvBaeT OOLWHOCTb Lenen ux M3yyeHus B
obwem obpasoBaHnn n obwue noAxodbl K COBEPLUEHCTBOBAHWMKO MPEnofaBaHUSA eCTeCTBEHHOHAYYHbIX
npeameToB.

dusnyeckne 3akoHbl nexaT B OCHOBE MHOMMX MPOLECCOB W SIBMIEHWIA, B TOM YuUCIle U3y4aeMblX XUMUENn,
Guonoruen, acTpoHOMWeRn, ApPYrMMU Haykamu. Mcrnonb3oBaHWe M aKTUBHOE MPUMEHEHUE (PU3NYECKMX 3HaHMA
onpeaenvno xapaktep u GypHoe pasBUTME pa3HOOOPasHbIX TEXHOMOMMA B cdpepe SHEepreTuku, TpaHcrnopTa,
OCBOEHUSA KOCMOCa, MONyYeHUst HOBbIX MaTepuarnoB ¢ 3afaHHbiMK CBOMCTBaMMU W Apyrux. bes duankm Gbino Gbl
HEBO3MOXHbIM CaMO MOSIBIEHNE UH(POPMAaLMOHHBIX TEXHOMOIMUIA, NaBUHOOGPAa3sHoOe pasBUTUE BbIMUCIUTENBHOM
TEXHUKU.

B kadectBe y4debHOro npegmeTa u3Mka BHOCUT CYLIECTBEHHbIN Bknag B  (opMMpoOBaHMe
€CTeCTBEHHOHay4YHOW KapTUHblI Mupa oby4vatowmxca n npegocTtasnseT Hambonee sicHble obpasubl NPUMEHEHUS
Hay4yHOro MeTofa no3HaHus, To ecTb crnocoba nony4yeHnss 4OCTOBEPHbIX 3HAaHMIN 06 okpyxatowem mupe. Pusnka -
3TO y4ebHbIi nMpeameT, KOTOPbIN, Hapsay C APYrMMU eCTeCTBEHHOHAyYHbIMU MpeameTaMu, OOIKeH AaTtb
obyyatowmmMmes npeacTtasneHme o6 yBrekaTenbHOCTM Hay4yHOro UCCNeAoBaHUs U pagoCTU CamMOCTOSATENbHOro
OTKPbITUS HOBOIO 3HAHUSI.

dusnyeckoe obpasoBaHWe [AOMKHO TOTOBUTb POCCUMNCKUX rPaxdaH K XWM3HW n paboTe B YCroBUSX
COBPEMEHHON WHHOBALMOHHOW 3KOHOMMKM, KOTOpas TOMbKO U MOXeT obecneunTb peanbHoe 6rarococTosiHve
HaceneHus, Bbixog Poccum Ha nepefoBble MO3MLMKM B MUPE B Hayke U TexHonorumsx. CoBepLUeHCTBOBaHME
dmsmyeckoro obpasoBaHus B cucteme obuiero obpasoBaHusa byget cnocobcTBoBaThk peanu3auum Ciparteruv
Hay4HO-TeXHonorn4yeckoro passutusa Poccunckon ®egepaunmn, yrBepxaeHHon Ykasom lNpesngeHta Poccuickon
denepaumn ot 1 gekabpsa 2016 r. N 642, n HaunoHanbHoOW cIparernv pasBuTUS UCKYCCTBEHHONO MHTENMNeKTa Ha
nepvoa oo 2030 roga, ytBepxaeHHon Ykasom [NpesngeHta Poccuiickon ®egepaumm ot 10 oktabps 2019 r. N
490.

Bagaum msmyeckoro obpasoBaHus B CTPYKType obLiero o6pasoBaHnst COCTOAT HE TOMbKO B BbISIBIIEHUN U
NnoAroToBKE TanaHTAMBbLIX MOMOAbIX N0AEN Ans NPoaomKeHNa obpa3oBaHna 1 gansHenwen npodeccmoHanbHom
nedatenbHoCTM B 006nacTu eCTeCTBEHHOHAYYHbIX UCCNEeAOoBaHMM M CO34aHMM HOBbIX TexHomorunm. He meHee
BaXkHbIM SIBNisieTCs hOpMUPOBaHUE €CTECTBEHHOHAYYHON rPAMOTHOCTU N MHTEpeca K Hayke Y OCHOBHOW MaccChbl
oby4yatoLmxcs, KoTopble B fanbHenweM 0yayT 3aHATbl B cCaMblX pa3HoobpasHbix cepax geatenbHoCTU. HayyHo
rPaMOTHbIA YenoBeKk CrnocobeH K KPUTUYECKOMY aHanuady WHdOopMaLuKn, CaMOCTOATENbHOCTU CYXXOEHUN,
NMOHMMAaHNIO PONM HayKM M TEXHOJIOMMYECKMX WMHHOBaUUM B pa3Butum obwiectBa. M HaobopoT, 4yernoBek, He
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obnagawwun  MUHUMAnNbHOM eCTeCTBeHHOHayHHOVI rPAMOTHOCTbIO, 6y,u,eT XNUTb B MJIEHY MVI(bOB n
npegpaccyagkos, a He OoKa3aTeJlbHbIX Cy)K,D,BHI/IVI, HE CMOXeT onepupoBaTb (baKTVI‘-IeCKVIMVI AOaHHbIMKU  OnA
0B6OCHOBaHNS CBOEN TOYKU 3peHund, He 6y,qu OCO3HaBaTb BaXHOCTb Hay4HbIX nccrnegoBaHnn M NxX CBA3b C
MaTepuanbHbIM OKpyXXeHneM U COCToAHNEM 0pr>Karou.|.e|7| cpeabl.

BaxHelwmm TpeboBaHeM sIBNsSieTCs NocneaoBaTerbHbIA U HEMPEPBIBHLIN XapaKkTep OCBOEHWUSI CUCTEMBI
r3nYECKMX 3HAHUIA W CNOCOBOB [AEATENbHOCTM Ha MNPOTSHXKEHMM Bcero nepuoda obydeHus. 3apauu
npenogaBaHus U3NKN BapbMpPyOTCA B 3aBMCUMOCTM OT 3Tana obyyeHusi, HO Ha NPOTSHKEHWM BCEro nepuoaa
obydeHusa ans yyebHoro npegmeTta "®usnka", kak n ona gpyrux eCTteCTBEHHOHay4YHbIX NPeaAMeTOB, HEU3MEHHbIMU
OCTaKTCA uenun CbOpMI/IpOBaHI/IFl NO3NTUBHOIO OTHOLUEHUA K HayKe, eCTeCTBeHHOHay‘-IHOVI rpamMmoTHOCTHU, BKINKO4ada
ee (PM3NYeCcKyto COCTaBNSAOLLYI, PasBUTUS NIMYHOCTHBIX KAYECTB Y MHOUBMAYANbHbLIX CNOCOBHOCTEN.

Llenamn obydeHns usmkm B obiem obpasoBaHnm SBNSAOTCS:

(bOpMI/IpOBaHI/Ie NHTEPECa U CTpeMIeHNA o6yqarou.|,v|xc;| K Hay4YHOMY M3y4YeHUKO npupoAbl, pa3Butme Ux
MHTEeNnnNeKTyasribHbIX 1 TBOPYEeCKNX cnocobHocTew;

pasBUTME MPEeACTaBMEeHU O HaydyHOM MeTode Mo3HaHMsA W (OPMUPOBaHWE WCCMeaoBaTenbCKoro
OTHOLLEHMS K OKPY>KaloLLM SABMEHUAM;

dOpPMMpPOBaHME HAYYHOr0 MMPOBO33PEHUS KaK pe3ynbTaTa W3Yy4YeHUs] OCHOB CTPOEHUS Matepum u
dyHOaMeHTanbHbIX 3aKOHOB OU3MKU;

(bOpMI/IpOBaHI/Ie ymean7| OOBSACHATL SBMEHUS C  UCMNONb30BaHNEM (bl/ISW-leCKMX 3HaHUA 1 Hay4HbIX
[0Ka3aTeJ1bCTB;

dopmMuMpoBaHMe MPEACTaBMeHUNn O ponu OU3NKN ONS pas3BUTUMS OPYIMX €CTECTBEHHbLIX HayK, TEXHUKU U
TEXHOMNOINN;

pas3BuUTHE NPEeACTaBEHNIA O BO3MOXHbIX chepax Oyayuien npodeccuoHanbHON 4eATENbHOCTW, CBA3AHHOM
¢ M3unKom, NoAroToBKa K AanbHenwemy o6y4eHnto B 3TOM HarnpaBleHnn.

HocTmkeHne aTux Lenern obecnevmBaeTcs peLUEHNEM CreayoLWmMX 3a4ad B npolecce M3ydeHus y4ebHoro
npegmeta "®dusnka".

Ha ypoBHe Ha4yanbHoro obuwero o6pasoBaHus:

(bOpMI/IpOBaHI/Ie ﬂpeﬂ,CTaBﬂeHMﬁ o (bI/I3VI‘-IeCKl/IX ABNEHNAX, O BuMaax 3Heprmn un ee npespaleHundx,
arperatHbIX COCTOAHUAX BELLECTBAa,

3HAKOMCTBO C NPOCTenLWMU cnocobamm nydeHns OU3NYecKUx SBrneHnn;

npuobpeTeHne 6asoBbIX YMEHWI paboTbl C OOCTYMHOW MWHGOPMaUMen O (UNYECKUX SIBMIEHUSIX WU
npoLeccax.

Ha ypoBHe oCHOBHOro o6Lero obpasoBaHus:

ano6peTeHV|e 3HaHW O ONCKPETHOM CTPOEeHUN BellecTBa, MeEXaHUYECKNX, TEMOBbIX, NTEKTPOMArHUTHbIX
N KBAHTOBbIX ABJIEHNAX, NepBOHa4allbHbIX cBefeHNn o CTpoeHnn BceneHHow;

onucaHue n obbsiCHeEHUE SIBMEHWI C UCMONb30BaHMEM NONy4YeHHbIX 3HaHWI;

OCBOEHME peLLEHUS NMPOCTEMLLNX pacHeTHbIX 3aday, TpebYOLMX CO34aHNsa U UCNOMb30BaHNS (PU3NYECKMX
MoZernewn, TBOPYECKUX N NPaKTUKO-OPUEHTMPOBAHHbIX 3aJay;

npuobpeTeHne ymeHuin Habnogatb NpUPOAHbLIE SIBNIEHUS U BbINOMHATL OMbIThl, TabopaTopHble paboTbl 1
3KCMNepUMEHTarnbHble UCCIeLOBaHNS C UCMONb30BAHNEM N3MEPUTENbHBIX NMPUOOPOB, LUMPOKO MPUMEHSIEMbIX B
NPaKTU4ECKOM KU3HU;

OCBOEHMEe MNpueMoB paboTbl C MHGOpMaUMein U3MYECKOro COAepXaHusi, BKMYas MHGOPMaUuio o
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COBpPEMEHHbIX AOCTUXEHNAX (bl/I3MKI/I; aHanma3 n Kputn4eckoe oueHmnBaHmne I/IHCbOpMaLI,I/IVI;

3HaKOMCTBO CO cdrepamu NpoheccnoHanbHON AeATeNbHOCTU, CBA3AHHBIMU C (PU3NKON, N COBPEMEHHbBIMU
TeXHONormaMmn, OCHoBaHHbIMM Ha OOCTUXEHUAX CbVI3I/I‘-IeCKOI7I HaYyKW.

Ha ypoBHe cpegHero o6Liero o6pasoBaHus:

npuobpeTeHme cucTeMbl 3HaHUA 00 0BLMX PU3NYECKUX 3AaKOHOMEPHOCTSIX, 3aKOHax, TeopusiX, BKo4as
3HaHUSA OCHOB MeXaHWKX, MOMEKYNSPHON PU3NKUN, SNEKTPOOUHAMUKN 1 KBAHTOBOW (PU3MKNY;

dopMMpOBaHME YMEHUA MPUMEHATb TEOPEeTUYecKue 3HaHusS 0511 OObSACHEHUS PU3NYECKUX SBMEHWUA B
npupoae v Ang NpUHATUS NPaKTUYECKNX PELLEHUI B NOBCEOHEBHOMW XU3HU;

0CBOEHME Crnocob0oB pelleHns pasfnuuHbiX 3a4ad C SIBHO 3aaHHOM (OM3MYECKOM MOAenbio, 3agau,
noapasymMeBaloLImMX CaMOCTOSATENbHOE COo3faHne (PU3NYECKO MOAEnM, afeKBaTHON yCroBMsIM 3adaduu, B TOM
yucne 3afay MHXEHEPHOro XxapakTepa;

NOHMMaHune C*)I/I3I/I‘-IeCKI/IX OCHOB W npuHUMMNOB DEeNCTBUS TEXHUYECKNX yCTpOIZCTB N TeXHOJ10rm4eckmnx
npoueccoB, UX BINAHNA Ha OKPYXakLlyto cpeny,

oBnageHune metogamMn CaMOCTOATESNIbHOrNo nnaHMpoBaHUA U npoBeaeHUdA CIL)I/ISVNeCKI/IX OKCNEepuMEHTOB,
aHanm3a n nHTepnpeTaunn MHd)OpMaLlMVI, onpeaeneHna 0oCTOBEpPHOCTU NOJTy4eHHOro pesynbrtaTta,

CO3[aHMNe YCrOBWA ONA PasBUTUS YMEHMI NPOEKTHO-UCCNenoBaTeNbCKOW, TBOPYECKOW OEeSTENbHOCTY;
pasBuTUe UHTepeca Kk cpepam npodeccrmoHanbHoM AeAaTeNlbHOCTH, CBA3AHHOW C (OU3UKON.

Ha ypoBHe HavanbHoro obuiero obpasoBaHus U3y4eHWe 3eMEHTOB DU3MKM OOIDKHO SIBASATLCSA YacTbio
npegMeTHon obnactu "ObLecTBo3HaHME U ecTecTBO3HaHME" (y4ebHbin npegmMeT "Okpyxatowmin mup"), B 5 - 6
Knaccax anemeHTbl (M3uKM LenecoobpasHo BKMYaTb B MHTErpUPOBAHHbIE ECTECTBEHHOHAy4YHble KypChbl,
npegnaraemble B paMkax 4actu ydebHoro nnaHa, opMmMpyemMon ydacTHUkaMm obpasoBaTernbHbIX OTHOLEHWI. B
7 - 9 Knaccax n3yvyeHue OCyLLEeCTBMSIETCS B paMkax ydebHoro npegmeta "dusmka". Ha ypoBHe cpegHero obuiero
obpasoBaHMa npegnonaraeTca YpPOBHEBbIM MNOAXO4 K U3ydeHuMo usmkn. [Ona  obyyarowmxcsa Knaccos
rYMaHWTapHOW HanpaBfieHHOCTM W3yyeHue U3NKM NpeayCMOTPEHO B paMKax WMHTErpUpOBaHHOMO y4eGHOro
npegmMeTa "EctecTtBo3HaHme". B knaccax, rae y4ebHbin npeameTt "®usmka” He BbIGUpaeTCca B Ka4ecTBe OAHOMO M3
NpodunbHbIX MPeaMETOB, HO ABMASETCA HeoOXoOUMbIM YCIOBMEM NpW nonydeHun Oyayuien npodpheccum
(Hanpumep, B XMMUKO-OMONOrMYecknx, MeauuMHCKUX, CMOPTUMBHBIX Krnaccax), du3nka mlyyaetcd Ha 6a3oBoM
ypoBHe. B npodwunbHbIX Knaccax (Hanpumep, U3MKo-MaTeMaTUYEeCKUX UMW TEXHONornyeckux), rae dusnka
BblbupaeTca obyyarowmmmnca Kak npegmeTt, HeobxXxoaMMbIn Ans NonyyYeHus danbHenwen npodeccum, nsyyaetcs
y4ebHbI npeameT "®usnka" Ha yrnybneHHom ypoBHe. OCHOBbI aCTPOHOMWYECKUX 3HAHWUIA SABMSAOTCS YacTbio
copepxaHusa y4ebHbIx npegmeToB "OKpyxawowmi Mup" (Ha ypoBHe HadanbHoro obuiero obpasoBaHus) ©
"®usmka" (Ha ypoBHe OCHOBHOro obuiero obpasoBaHus). Ha ypoBHe cpefHero obuiero obpa3oBaHunst usyvaercs
oTAEenNbHbIN y4ebHbI NpegMeT "AcTpoHomMus".

2. Mpobnembl U3yyeHns U npenopaBaHus yyebHoro npegmera
"®usnka"

2.1. NMpobnemMbl MOTUBALIMOHHOIO XapaKkTepa

duanka - 06bEKTUBHO TPYAHbIN y4eOHbIM npeameT. PU3nKy Hemnb3s NPOCTO BblyYnTb, €e Hado NoHUMaThb, a
anga atoro obyvaiwouwemycs Heobxogumo npuknagbiBaTb Cepbe3Hble WHTennekTyanbHble ycunusa. Ho ycunus
NpUKNagpiBaloTCs, €Crnum ecTb 3auHTEepPecOBaHHOCTb, MOTMBauUuA. [Npobnembl MOTUBALMOHHOIO Xapaktepa Y
bonblworo uucna obyyallMxcsa BO3HWMKAKOT, Korga AOMWHMPYeT TeopeTudeckass COCTaBrsiowas, a
3KCnepumeHTanbHasa AeAaTenbHOCTb cBedeHa K MMHMMyMy. OByvarolmecs He MOryT MOHSTb CMbICNa U3yYeHus
dum3nkn, ecnn Bca ux pabota CBOAUTCH K 3ayumBaHUIO onpedeneHvin, hopmyn 1 pelleHnio TUNoBbIX 3adad, B
KOTOPbIX OHW UMEIOT Aeno C MaeanuanpoBaHHbIMU, HE UMEIOLLMMU OTHOLLEHMS K )KU3HU OO beKkTamu.

Takum o0Opas3om, BaXHENLIMM 3rEeMEHTOM 00O pe3ynbTaTUBHOW METOAMKU NpenofaBaHusa yy4ebHoro
npegmMeTa "®nsmka" 4omKkHbl 6bITb MeToAbl (HOPMUPOBAHUS MOTMBALIMM K M3yYEHUIO 3TOro npegmeTa. Hanbonee
HageXHbIh MyTb K 3TOMY - OpraHM4YHOe BKIIIOYEHME SfIEMEHTOB MUCCNegoBaHMst B 0OpasoBaTenbHYyHO
OeATeNnbHOCTb, MOCTaHOBKA YBreKaTenbHbIX Npobnem, pewaemMbiXx C MOMOLWbI0  (PM3MYECKNX  3HAHWMN,
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OEMOHCTpauusi BO3MOXXHOCTEN hn3MKN B OO bSACHEHUUN ABINEHUIA OKpPYXKatoLLLEero mupa.
2.2. MMpobnembl coaepxaTenbHOro xapakrepa

BaxHenwmm TpeboBaHMEM K CUCTEME €CTECTBEHHOHAY4YHOro obpas3oBaHUsA ABMSeTCa NocneoBaTenbHbIN
N HenpepbIBHbIA XapakTep OCBOEHUSI eCTECTBEHHOHAYYHbIX 3HAHWUIA M CNOCOOOB AEATENBHOCTU Ha NPOTSKEHUM
Bcero nepuoga obyvyeHnss Ha 9STane obuwero obpasoBaHus. 3JTO 03HA4YaeT, 4YTO B COAEPXKaHWM
€CTEeCTBEHHOHAY4YHOro 06pa3oBaHMsA AOMKHbI MOCTOSIHHO U cbanaHcMpoBaHO NPUCYTCTBOBAaTb BCE OCHOBHbIE
cogepkarterbHble 00/1acTn eCcTecTBO3HaHUSA: dmaunka, xumusi, bruonorusi, reorpacdusi, aCTPOHOMMUS.

CpaBHeHne eCcTeCTBEHHOHAy4YHOW COCTaBIsOLLEN COAepXKaHUs TECTOB MEXAYHAPOAHOro CPaBHUTENBHOMO
nccrefoBaHUs KayecTBa MaTemMaTMYecKoro M ecTecTBEHHOHay4Horo obpasoBaHus Trends in Mathematics and
Science Study (manee - TIMSS) gna obyvawwmxcss 4 KNaccoB C OTEYECTBEHHOW MPUMEPHON OCHOBHOW
obpasoBaTenibHOM NPorpaMmMon HavarnbHOro obuiero obpasoBaHus B 4Yactu ydebHoro npegmeta "OkpyxatoLwmi
MUp" MoKasbiBaeT CYLECTBEHHOE pacxXxoXaeHue kak B obbeme M3yyaemoro cogepxaHusi (y4ebHbin npegmet
COAEPXKUT MeHbLLUEE YMCNO coAepXaTenbHbIX e4uMHUL), Tak U B HaMoONMHEHUU oTAenbHbiX TeM. B cogepxxaHum
yyebHoro npeameta "Okpyxawwmii Mup" NPUMEPHON OCHOBHOW oOOpasoBaTerlbHOM MporpaMMbl HavarnbHOro
obLiero obpasoBaHMsa OTCYTCTBYHOT CEMb OOMbLUMX TEM: "MCTOYHMKN 3Heprum", "Tennosble siBNeHus", "CBETOBbIE
N 3BYKOBblEe ABMNEHUS", "aneKkTpuyeckne U MarHuTHole BneHus", "cunbel U OBUXEHWe", KoTopble NpeacTaBneHbl B
coaepxarenbHon obnactu "dusmyeckne Haykn" TIMSS. MNpu 3TOM MexayHapoaHble TpeboBaHMs cornacoBaHbl C
TpeboBaHNsAMM BONbLUMHCTBA CTpPaH K COOEPXXaHU0 eCTeCTBEeHHOHay4yHoro obpasoBaHus M ero usmyeckon
COCTaBMsOLWEN Ha ypoBHE HadanbHOro obuwiero obpasoBaHusi. OTO MO3BONSET rOBOPUTHL O HEOBXOAMMOCTU
KOPPEKTUPOBKM copepxaHus y4yebHoro npeamerta "OKpyxarowmin mup", BBEAEHWM B HEr0 HOBbLIX 3/1EMEHTOB
cofepKaHusl, MO3BOMAOLLMX 00y4aOLWLMMCHA NO3HAKOMUTBLCS C OCHOBHBLIMU (OU3NYECKMMUN SBIEHUSIMU.

B HacTosiee Bpemsa B 5 - 6 knaccax M3 ecTeCTBEHHOHay4HbiX MpegMeToB MpedyCMOTPEHO M3yyeHue
Tonbko Buonorum u reorpacdun. Takum obpasom, NPoM3oLLEn OTKa3 OT CyLLEeCTBOBaBLUEN paHee BO3MOXHOCTU
n3yyeHnss B Mnagwem noApoCTKOBOM BO3pacTe MHTErpupoBaHHOro yyebHoro npegmeta "EcTecTBO3HaHue",
KOTOpPbIA BKIOYan U anemMeHTbl guanku. Mexay tem umeHHo BospacTt 10 - 12 neT (4to cooTBeTcTBYET 4 - 6
Knaccam), KOTOpbI OTnuyaeT BbiCoKasd NOO3HATENbHOCTb U CTpemrieHne uccnegosaTb npupogy, Haubonee
aKTUBHO MCMOMb3yeTCs BO BCEX CTpaHax Ans hopMmpoBaHMsA MepBOHAaYanbHbIX UCCNeaoBaTenbCKUX YMEHWN,
a30B €CTEeCTBEHHOHay4YHOM PamMOTHOCTU U Hay4yHOrO MWUPOBO33PEHMS. VICKYCCTBEHHbIM paspbiB B ABa roga
NPUBOAUT K yTpaTe y MHOMMX obyyalolMxcs MHTepeca K eCTECTBEHHbIM HaykaMm, a Takke K 3abbiBaHWIO Tex
nepBOHaYarbHbIX €CTECTBEHHOHAYYHbIX 3HaHWA U YMEHWUI, KOTOpble ObiNM Mony4yeHbl UMW B paMkax y4eGHoro
npeameta "OkpyxaroLwmi mmup".

[Mpobnembl copepkaTenbHOro XxapakTepa Ha YpOBHe cpegHero obuwero obpa3oBaHUs COCTOAT B
ancbanaHce pasnuuHbIX pasgenos yyebHoro npeameta "dusuka". Tak, pesynbtaTol 11-KNacCHUKOB, N3yYaroLWwmnx
y4ebHbIN NpegMeT Ha yrnybrneHHOM ypoBHe, B MexayHapogHom uccrnepoBaHum TIMSS-Advanced (panee -
TIMSS-Advanced) nokasbiBaloT, YTO HawwM Oby4valLMecss 3HAYUTENBHO MEHEE YCMELLUHO MO CPaBHEHUIO C KX
3apybexxHbIMW CBEPCTHMKaMM BbINOMHAKT 3a4aHnsa 13 cogepxatenbHow obnactn "®usmka atoma U aTOMHOro
sapa". OTo o6bACHAETCSA TeM, YTO B nporpaMmme ydebHoro npegmeTa "dusmka" Ha ypoBHe cpegHero oouiero
o6pas3oBaHMa M3Y4YEHUIO COOTBETCTBYHLIEro pasgena (obblMHO OH HasbiBaeTca "KBaHToBas dusmka") B
HacTosiLLee BpeMs YAEnseTCs 3HauuTernbHO MeHbLUEe BHUMaHNS U BPEMEHU, Yem Apyrum pasgenam. Hanpotus, B
nporpammax MHOMMX CTpaH M B MeXAyHapoaHbIX TpebOoBaHUsIX BHUMaHWE K U3YyYEHMWIO 3TOW copepaTeribHOW
obnactu cyllecTBeHHO Bo3pacTaeT, B TO BpeMs Kak "yaenbHbli Bec" Takoro pasgena, kak "MexaHuka",
YMeHblUaeTcs. JTO OTpaXaeT BaXHyl0 TeHAEHUMIO B pasBUTMM codepaHus (U3MYEecKoro M B LEenom
€CTeCTBEHHOHay4HOro obpasoBaHus, KOTopas COCTOUT B AOBOSIbHO PE3KOM YBENMYEHWM 0NN COBPEMEHHbIX
Hay4HbIX 3HaHWM B cogepXaHuu y4ebHbIX NpeaMeToB, 0CO6EeHHO NpodunbHbIX. encTBUTENbHO, COBPEMEHHbIE
HanpasneHns dyHO4aMeHTanbHbIX HayYHbIX UccregoBaHui (Hanpumep, uanka aneMeHTapHbIX YacTul), Tak Xe
Kak W pasBUTUE COBPEMEHHbIX WHHOBALMOHHLIX TEXHOMOMMn (Hanpumep, HaHOTEXHONornwW, saepHas u
TepMmosidepHas aHepreTuka), TpebyloT NOAroTOBKU Mpexae Bcero B 0b6nacT KBaHTOBOW (PU3MKK, UTO HE MOXET
He y4MTbIBaTbCA U B COAEPX)aHUM y4ebHbIX, 0COBEHHO NPOdUIbHBIX KypCOB.

Ewe Ha ogHy npobnemy ykasbiBaloT pesynbTaTbl rocy4apCTBEHHOW WTOroBOW aTTectauun B hopme
€0WHOro rocyjapCTBEHHOMO ak3ameHa (aanee - EM3) no dwmsnke, U3 KOTOpbIX crieqyeT, 4To He Bonee 4yeTBepTH
YYaCTHMKOB 3K3aMeHa CMpaBnsloTCA C pelleHneM 3afad, KoTopble TPeOyT NpMMEHEHNS 3HAHWMI OIS aHanM3a
peanbHbIX CUTyauui. OTW [JaHHble B COBOKYMHOCTM C AaHHbiMu TIMSS-Advanced cBuaeTenbCTBYOT O
HebOoNbLIOM KONMM4YecTBe O0Oy4alLMXCA B Halen cTpaHe (B CpaBHEHMM C OPYrMMM CTpaHamu), M3y4varoLmx
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un3nky Ha yrnyGrneHHom YypoBHe, obecneuumBaiollemM OPMUPOBaHME 3TUX W APYrMX CHOXHbIX BUOOB
AesATenbHOCTU. VMIHbIMKM crioBaMu, B POCCUIACKMX 06LLe0Gpa3oBaTeNbHbIX OpraHM3aumusax HedoCTaTOMHO KIaccoB,
nsyyalwmx uanKy Ha yrnybrneHHoMm ypoBHe. Takoe MOfoXeHWe SIBHO He COOTBETCTBYET COBPEMEHHbLIM
3anpocaMm Ha MOAroTOBKY Hay4HbIX U UHXEHEPHbIX KaOpoB AN SKOHOMMUKM, OCHOBaHHOW Ha WMHHOBALIMOHHBIX
TEXHOMOTUAX.

2.3. Mpo6nemMbl METOAMYECKOIO XapaKkTepa

PesynbTaTbl MeXAYHapOAHOro CpaBHUTENBHOIO UCCNEAOBaHNS MO OLeHke obpa3oBaTerNbHbIX OCTWKEHWI
obyyvarowmxca Programme for International Student Assessment (PISA) 1 Bcepoccuncknx npoBepoydHbIX paboT
CBMUOETenbCTBYIOT O TOM, 4YTO B o6yqu|/|v| (bI/I3VIKe He yaendaeTca AOJKHOe BHUMaHue ¢)0pMI/IpOBGHI/IIO TaKnx
YMEHWIA, KaK NOCTaHOBKa 3a4ayun UCCNefoBaHWs, BbiABWXKEHWE Hay4HbIX rMNoTe3 U npearioxeHve crnocoboB mx
NpoBEpPKW, ONpeaerieHne nrnaHa UccnenoBaHUs U MHTeprnpeTauus ero pesynbTaToB, UCMOMb30OBaHME MPUEMOB,
MOBbILLAIOLLMX HAAEXHOCTb NonyyYaemblx AaHHbIX. B npouecce obyveHns npegnaraetcs HEA4OCTAaTOMHO 3a4aHui,
Mpu pPeELUEHNM KOTOPbIX HeoOXoOAMMO OOGBACHUTL MPUPOAHOE SIBMIEHWE HA OCHOBE WMEHLWMXCS 3HaHUNM,
apryMeHTMpOBaHHO CMpOrHO3MpoBaTb pa3BUTUE Kakoro-nmbo npouecca. Vmetowmecs yvebHo-meToaMuveckme
KOMMMeKTbl AN npenogasaHus ydebHoro npegmeta "®usnka" Ha ypoBHE OCHOBHOMO obLiero n cpegHero obuero
obpasoBaHus Ha 0a3oBoM ypoBHe (hu3vka WM ecTecTBO3HaHWME) He pelualT B MNOMHOW Mepe 3agady
hopMUpOBaHNSA eCTECTBEHHOHAYYHOW MPaMOTHOCTM OByYatoLLUXCs.

Pesynbtatel uccnegosaHms TIMSS obGyvarowmxca 8 KnaccoB WM AaHHble TOCYLapCTBEHHOW WTOroBOWM
attectauun (ganee - N’MA) B cbopMe OCHOBHOrO rocyfapCTBEHHOro ak3ameHa no c¢uauke (ganee - Or9)
CBUAETENLCTBYOT O AucbanaHce B hopMMpoBaHUM CNocoboB AeATENbHOCTU: Hanbornee BbICOKME pe3yrbTaTbl
OOCTUralTCs Npy BOCMPOU3BEAEHWUU 3HAHUA U UX NMPUMEHEHUW B TUMOBbLIX YY4eOHLIX cuTyaumsx, geduuuTbl
UKCMpPYOTCA ANst NPUMEHEHUs] 3HAaHUM B W3MEHEHHBIX CUTyauusX, Mpu OOBbACHEHUU SBMEHWA U OMUCAHWUU
HabnogeHun n onbiToB. AHanM3 annapaTta YCBOEHMsl y4eBHO-MeToOMYEeCKMX KOMIMIIEKCOB MOKasbiBaeT WX
HEAOCTaTOYHYH HACbILLEHHOCTb 3a4aHusAMKU, (POPMUPYIOLLIMMU CROXKHbIE YMEHUSI CTPOUTL NOFMYECKN CBA3aHHbIE
paccyxaeHusi, 06 bsACHATb pesynbTaTbl OMNbITOB, CAMOCTOSATENbHO NPOBOAUTL UCCIEAOBaAHMS.

PesynbTaTtbl BbinonHeHnsa 3agaHuin MMA v mexagyHapoaHbIX nccreoBaHUii NoKasblBaloT, YTO HEOOXoANMbI
U3MEHEeHNss B MeToauke oOy4yeHuss crnocobam peleHuss 3agad. AT crnocoObl OOIMKHbI CBOAUTBLCS HE K
3ay4MBaHWIO anropUTMOB PELUEHUs] TUMOBbLIX PacyYeTHbIX 3a4ay, @ OCHOBbLIBATLCS HA YMEHUsIX NepeBOAMTb Ha
A3blK PU3MKU ONUCaHWEe pearibHON CUTyauuun, CaMOCTOATENbHO BbiBUpaTb U3MYECKY0 Modernb Npu peLleHun
3aad, 060CHOBbIBaTb BbIOOP HEOOXOANMBIX 3aKOHOB 1 (HOPMYIT.

BaHenwmm ycroBMeM KadeCTBEHHOIO 0bOy4eHus u3nKe 4BNsSeTCs MaTepuanbHO-TEXHMYECKOe
OCHalleHne kabuHeTa U3UKM, BKMOYalOLWee [OeMOHCTpauMoHHOe U nabopatopHoe obopygoBaHue.
O6opynoBaHme [oOmkHO obecneumBaTb HabnogeHWe M uccnefoBaHWE KITHYEBLIX SABNEHWUA, UCCrefoBaHue
AMMUPUYECKNX 3aKOHOMEPHOCTEN U GonblUMHCTBA (yHAAMEHTAlNbHbIX 3aKOHOB, W3MEPEHUE U3y4aeMblX
Benu4vH. JlabopaTopHoe obopynoBaHue JOMmKHO obecneyvrBaTb CaMOCTOSTENBHbIA YYEHUYECKUIA SKCMEPUMEHT,
npy 3TOM HOPMAaTMBHO 00SA3aTeNbHbIM BHE 3aBMCMMOCTU OT YPOBHSI M3ydeHus ydyebHoro npeameta "®dusumka"
(6asoBbIi MK yrnybneHHbln) 1 obpasoBaTenbHOW MporpamMMbl (Ha YPOBHSIX OCHOBHOrO OOLLEro m cpegHero
obwero obpasoBaHus) sBnsieTca POHTANbHbIA  YYEHUYECKUA SKCMEPUMEHT. M3MepuTenbHbIN  KOMMIEKC
kKabnHeta U3NKM [J0MKeH ObiTb CHOPMMPOBaAH HA OCHOBE OMTMMArbHOMO COYETaHUs  KIacCUYeCcKUX
(aHanoroBbix) M COBPEMEHHbIX (UMAPOBLIX W  KOMMBIOTEPHbIX) CPEACTB  W3MepeHuid U cnocoboBs
3KCMEePUMEHTANBHOIO MCCNEeAOBaHWSA SBNEHUI U NCCNeS0BaHNS 3aKOHOB U 3aKOHOMEPHOCTEN.

OTteuecTBeHHast y4ebHasd NPOMbILLNEHHOCTb CEPUMHO BbiMyckaeT Ans obpasoBaTenbHbIX OpraHv3auun,
peanusyrLmx oCHOBHbIe 06LeobpasoBaTenbHble NporpaMmmbl (fanee - obuweobpasoBaTenbHble opraHM3auun),
pasnuyHoe obopynoBaHMe AN M3ydeHust OU3MKU Ha SKCMepUMEHTanbHOW, OcHoBe. [py 3TOM OTCYTCTBYIOT
eavHble TpeboBaHMsl Kak K NepeyvHio o6opyaoBaHust, Tak U K napameTpam npubopoB u matepuanos. PearnbHoe
MOSTOXXEHNE C OCHALLEHHOCTBI0 Y4ebHbIX KaOMHETOB BbI3biBAET TPEBOTY, N 63 UCMpaBneHns cutyauum kKpamHe
3aTpyAHeHa MofepHu3auus hmanyeckoro obpasoBaHusi.

TpagMuUMOHHO B Hallel cTpaHe 3KCNepuMeHTarnbHble 3a4aHusl Ha peanbHOM 000pPyAOBaHUN BbINM YacTbio
TMA, HO B KOHTPONbHbLIX U3MepuUTenbHbIX MaTtepuanax EMD Takne 3agaHusa oTcyTcTBYHOT. Y npenogasartenem
dopmMMpyeTCa OTHOLUEHME K Yy4eOHOMY SKCMEPUMMEHTY KakK Mario3HaduTenbHOMY W HeobA3aTenbHOMy BuAay
OesTenbHOCTN, 4YTO nNpuMBOOUT K npeHebpexennto nabopaTopHbiMM paboTamu U, Kak creacreve, K
Hey0BNETBOPUTENTbHOMY YPOBHIO OCBOEHMUS ODYyYaloLMMNCS SKCNEPUMEHTANBbHBLIX YMEHUIA, KOTOpPbIE SBNAOTCA
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HEOTHLEMIIEMOW COCTaBNSOLLEN €CTECTBEHHOHAYYHOW rPaMOTHOCTW.
2.4. KappoBble Npo6nembl

HanpasneHue negarormyeckov NOAroToBKM B 0BpasoBaTerbHbIX OpraHM3aunsx Bbicwero obpasoBaHus, no
KoTopomy obyyatoTcs Gyaylume yuutens usmk1, mano BoCTpeboBaHO B CBSI3UN C HU3KUM NPeCTUXeM npodeccuu.
Kpome ToOro, mpu MOCTynneHWM Ha 3TO HanpaBneHwe noaroToBku Tpebyetcs cepTudwmkat o caade EMS no
obLwecTBo3HaHMIO, a He u3nKe, 4TO NPMBOAMT K Habopy Ha 3Ty cneumanbHOCTb BbIMYCKHWKOB, He
MOTMBMPOBAHHbBIX K W3YYEHWIO (UMK W HE VMEeWmMX AO0CTaTOMHOro YPOBHSA 3HaHWMW ANs OCBOEHWS B
obpasoBaTenbHOM nporpamMMe BbiCWero obpasoBaHua Kypca obwen duankn. B yyebHbIx nnaHax
obpasoBaTenbHbIX OpraHn3aumin BeiCLLEro 06pas3oBaHus, roOTOBALLMUX yYUTENEN, CYLLECTBEHHO COKPALLEHO BpeMS
Ha npegmeTHoe obyyeHune, YTO HeraTUBHO OTPaXKaeTCs Ha kKayecTBe NOAroTOBKU OyayLnX yuntenen husuku.

OTHIOOb He BCe BbIMYCKHMKM OOpa3oBaTeribHbIX OpraHM3auui BbiCLLUEro ob6pas3oBaHMs negarornyeckomn
HanpaBreHHOCTU paboTaloT MO CneunanbHOCTM, YTO CYLLUECTBEHHO 3aTpygHsieT npouecc OOHOBNEHUs
negarornyeckmx kagpos B obnactu obyyeHus dusunke. [JaHHble MexXayHapOAHbIX CPaBHUTENbHBIX UCCNeaO0BaHUN
N HauMOHamnbHbIX MCCredoBaHM KadecTBa oOpas3oBaHWsi TOBOPSAT O BLICOKOM CpefHEM BO3pacTe y4yuTenen
dmsmkm B Poccum, manodmcneHHoCTH rpynibl yuuTenemn ¢ onbitom pabotsl Ao 10 ner.

Mpouenypa oTGOpa 3KCNEpTOB B pervoHarnbHble MNpeaMeTHble KOMUCCMM MO MpOoBepke 3agaHunm C
passepHyTbim oTBeToM OI'D u EIMS kocBeHHO cBMAETenbLCTBYET O HEeAOCTaTOYHOM YpPOBHE MpegMeTHOM
NMOAroTOBKM YaCTW yuutTenem pusmnku.

3. Uenb n 3apgaumn KoHuenuun

Llenbto KoHuenuun siBnsietcsas obo3HaYeHUe MeponpusiTUA, HamnpaBfeHHbIX Ha MOBbILEHWE KayecTBa
npenofaBaHna Wn u3ydeHns usmkn B 0OLeobpa3oBaTenbHbIX OpraHM3aumsax C Y4eTOM MepCnekTUBHbLIX
HanpaBneHUn Hay4yHo-TeXHUYecKoro passutust Poccuickon ®epepauun. YkasaHHas LUenb AoCTUraeTcs
NMOCPeACTBOM peELUEHUS CneayoLwmx 3agay:

0GHOBMEHNE JOKYMEHTOB, pernameHTUpYIOLWNX CoaepkaHme puranyeckoro obpasoBaHms;

OGHOBIEHNE coAepXaHUS MNPUMEPHBIX OCHOBHBLIX OOpasoBaTerbHbIX MPOrpaMM HayanbHoro obuero,
OCHOBHOTO 0bLero n cpegHero obuiero o6pazoBaHMs ¢ y4eTOM NPEeEeMCTBEHHOCTU U KOHLENTYyanbHbIX MOAXO0L40B
K N3y4YEeHUIo ON3UNKHY;

06HOBMNEHNE y4eBHO-MEeTOANYECKNX KOMMMEKCOB, TEXHOMNOTUI 1 METOAMK 0ByYeHUs;
COBEpLUEHCTBOBaHME MaTepuanbHO-TEXHUYECKON Gasbl KaOMHETOR OU3UKY;
COBEpLUEHCTBOBAHNE CUCTEMbI OLIEHKM YYEBHbIX AOCTKEHUIA 0BYYaloLLMXCS;

COBEPLUEHCTBOBAHNE CUCTEMbI MOArOTOBKM YyuuTenel pu3ankm W MOBbILEHUS WX KBanudukaumm ¢
ncnonb3oBaHMeEM COBpPEMEHHbLIX neaarorn4ecknx TEXHOMNOIMN U MeTogoB o6yquv|;|, COp,eI7ICTBI/Ie nx
npoceccnoHansHoOMy pocCTy.

4. OcHoBHbIe HanpaBneHua peanusauun KoHuenuun

OOGHoBNEeHne coaepkaHus 00pas3oBaHWsi, OTHOCSLLErocs K obnactn usmku, OOIMKHO GasmpoBaTbCs Ha
creyLmnx OCHOBaHMSIX.

Ha ypoBHe HauvanbHoro obuwiero obpas3oBaHUs 3neMeHTbl (OU3UKU [OOMKHbI BXOAMTb B COAEpKaHue
NPUMEpPHOM OCHOBHOWM oBpa3oBaTenbHON NporpaMMbl Ha4YanbHOro obLero o6pasoBaHMs B YacTU NpeaMeTHOW
obnactn "O6LUecTBO3HAHNE WM ecTecTBO3HaHMe" (y4ebHbin npeameT "Okpyxawwmi mup"), KoTopasi AOSHKHa
BKMtoyatb B cebsa 3HaAKoOMCTBO C Haumbonee APKMMU (*)I/I3I/I‘~IeCKI/IMI/I ABNeHnAMKn, arperatHbiIMn COCTOAHUAMMU
BeuwecTBea, pasfiMiHbiM1U BUOAMU 3HEPrMn U UX B3aUMHbIMK NpeBpalleHnAaAMN. AKLl,eHT B 06y‘-IeHVII/I AOOJDKEeH
JenaTtbCcs Ha HarnsigHOM 3HaKoMCTBE ODy4valomxcs ¢ (PM3NYECKMMU SIBMEHMSIMU U Ha TaKMX AENCTBUSAX, Kak
HabnogeHne, onucaHme siBNeHWi, NpeanonoxeHns 06 Ux NpUYMHax, NPOCTENLLNE OMbITbl U U3MEPEHUS.

Ha ypoBHe ocHOBHOro obuiero obpasoBaHus B 5 - 6 knaccax anemMeHTbl PU3NKM MOTyT U3yvaTbCs B paMkax
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WHTErPUPOBaHHbIX ECTECTBEHHOHAY4YHbIX KYPCOB 3a CYET y4eOHbIX YacoB YacTu y4ebHoro nnaHa, opmMmnpyemon
yyacTHVMKamn obOpasoBaTenibHbIX OTHOLWEHWMN. 34eCb 3HAKOMCTBO C OCHOBHbIMU (DU3NYECKMMU  SIBNEHMSMU
LenecoobpasHo MepeHecTM Ha HOBbIA KA4YeCTBEHHbI YPOBEHb, Mpeanonararlnin NpoBeaeHne MNpPOCTENLLNX
nccrnegoBaHun, U3MepeHun u gaxe o6paboTky OaHHbIX C MOMOLLbI KOoMmMbioTepa. VIMEHHO Ha 3Tom 3Tane
oby4yarolmecss cnocobHbl nepexoauTb K HayyYHblM OOBACHEHWAM HEKOTOPbIX SBMAEHUA W NOHUMaHWUIo
B3aUMOCBSI3U pPa3HbIX HayK O NpMpoae, OCMbICIIEHHO UCMONb30BaTh Takne NOHATUS, Kak dhakT, rmnoTesa, Mogernsb,
NPOBEPOYHbLIN  3KkcnepuMeHT. CdopMupoBaHHblE Ha 3TOM 3Tane oO0y4YeHust MepBOHayanbHble Hay4dHble
npeacTaBneHnss N sKCnepuMeHTanbHble YMEeHUsa NoaroTaBnvMBaloT BO3MOXHOCTbL Afs MOcneaywero 0CBOeHUs
y4yebHoro npegmeTa "®usmka" n gpyrmx ecCTeCTBEHHOHAaY4YHbIX NMPeAMEeTOB Ha OCHOBE aKTUBHOM MO3HaBaTENbHOMN
OesaTenbHOCTH, BKMoYasi aNeMeHTbl CaMOCTOATENBHOMO NCCNeaoBaHus.

B 7 - 9 knaccax y4ebHbIn npeameT "®uanka" formkeH npenogaBaThCs B Buae 06s3aTenbHOro Ans Bcex
oby4yaroLmxcsa cuctemaTmyeckoro kypca. CTepXHeBbIMM ariemeHTaMu ydyebHoro npegmerta "duanka" aBnsTcs
dusnyeckme ABneHus (PopMUpOBaHME 3HAHWUIA O NPUPOAE (PUINYECKMX ABIMEHUNA, UX MPUYMHAX, 00 OCHOBHbIX
PUINYECKMX MOHATUAX U 3HAHUA (PEHOMEHONOIrMYECKNX 3aKOHOB hn3nkm). KroyeBbiM 34eCh OOMKHO SABMSATLCA
HabnogeHne n 3KCNepuMMeHTanbHOe wuccrnepoBaHue U3NYECKUX SBMEHUA, U3ydeHMe 3aKOHOB (OU3UKM Ha
3MMNUPUYECKOM YPOBHE, NPUMEHEHNE PUNYECKMX 3HAHUIN B pearnbHbIX XXU3HEHHbLIX CUTYaLUNaX, MOHUMaHWE CBA3N
U3MKN C OKpYXKaloLWMMKM Hac YCTPOMUCTBaMUM U TexHonorvsmu. LOrmkHO ObiTb paclUMpeHO MCMonb3oBaHUe
nccrnegoBaTenbCkoro MOAXOA4A B YYEHUMYECKOM 3JKCMEpMMEHTe, a B TpeboBaHMsAX K pesynbTataMm oby4yeHus
aKUEHT OOoIKeH ObITb caenaH Ha BbINOMIHEHWM 3adaHuMi MO OOBbACHEHUKO (DU3NYECKMX SABIIEHUI Ha OCHOBE
UMEIoLLNXCA 3HaHUM (Ka4eCTBEHHbIe 3agayn).

Cuctema npaktuyeckux paboT gormkHa 6asvpoBaTbCsl Ha OMTUMAaribHOM COYEeTaHUWM KpaTKOBPEMEHHbIX
onbITOB 1 nabopaTopHbIX paboT n cozaaBaTb BO3MOXHOCTb Ans HabMnaeHUs ndyyaeMblx ABNEHUN, 3HAaKOMCTBa
C TEXHUYECKUMW YCTPOMCTBAMM M OCBOEHWS OOy4aroLMMUCH METOOOB MPOBEAEHWNS MPSAMbIX W KOCBEHHbIX
N3MepeHnin, NCCrefoBaHNs 3aBUCUMOCTM OL4HON hU3NYECKon BenuunHbl oT gpyron. MNMpu atom obecneynBaeTtcs
3HaAKOMCTBO Obyuvatomxcs ¢ usndeckumm npubopamu n npouenypov NpPAMbIX U3MEPEHUI C UCMONb30BaHUEM
CTPENOYHbIX U LMdPOBLIX MPUOOPOB, a TakKe OAaTYMKOB, MOAKTHOYAEMbIX K KOMMbIOTEPY.

C uenbio yBenuuyeHus konmyectBa obOy4valoMXCH, MOTUBMPOBAHHBIX K M3y4YeHuto ydebHoro npegmeta
"®duanka" n BblIbMparoLLMX ero Ha ypoBHe cpeaHero obuero obpa3oBaHusa B KayecTBe NPOdUIIbHOrO, OCHOBHOW
obpasoBaTenbLHOM NporpamMmmMon OCHOBHOro obuiero obpasoBaHusA AOMKHA nNpegycmMaTpmBaTbCA BO3MOXHOCTb
n3ydennsi yrnybneHHoro kypca cdmsmkn B 8 M 9 knaccax, BKovarolwero usyvyeHne pasgena "Mexanuka" B 9
Krnacce 1 yBenuyeHve 41cna npakTn4eckmnx pabor.

Ha ypoBHe cpepgHero obuiero obpasoBaHus hmsmka MOXET U3ydaTbCs MO0 B paMkax MHTErPUPOBAHHOTO
yyebHoro npeameta "EcTecTtBo3HaHue", nMbO Kak CaMOCTOATENbHbIN y4ebHbii npegmeT. CTepXHeBOW maeen
yyebHoro npegmeta "®u3nka" Ha ypoBHe cpepHero obuiero obpasoBaTenbHOro siBNAETCA hmandeckasl Teopusi.
Pa3Bute TeopeTM4ecKoro MbILUMEHMS OCYLUECTBIISIETCS HA OCHOBE OBMAaJEHMS MOMHbLIM LMKIOM npoLecca
Hay4HOro NMO3HaHWs PU3NYECKUX CBOMCTB OKPY>KatoLLEero Mypa.

OcHoBHOWM Uenbld  u3yvyeHnss npegMeTa Ha ©0a3oBOM ypoBHE [OIMKHO cTaTb  (hopmupoBaHue
€CTeCTBEHHOHAY4YHOW rpamMOTHOCTU, YTO TpebyeT CyLLEeCTBEHHOIO YCUMNEHNs1 METOA0MNOMMYEeCKo CoOCTaBnNsoLLEen
yyebHoro npegmeTta, 6Goree LIMPOKOro WCMONb3OBaHWUSA 3adaHWi NPaKTMKO-OPUEHTUPOBAHHOIO XapakTepa U
obCcyXaeHnss BOMPOCOB COBPEMEHHOW HaykM C OMOpOM Ha WCTOYHWKM HayYyHOW W  Hay4HO-MOMyrsipHON
MHdopMaLnu.

Ha yrnybneHHoM ypoBHe y4yebHbIi npeameTt "®usmka" nsydyaetcst Kak HayyHas AMCLMMIMHAE, UMeloLlas
HernocpeAcTBEHHOE OTHOLWEHWe K Oyaylle HayyHoOW WM UHXEHEepHOW npodpeccnoHansHom cdepe
AeatenbHoCTW, BblbpaHHOM ofyyatowmmcsa. OGHOBMNeHWe cogepXaHus 34ecb - 3TO BBedEeHWEe BOMNPOCOB,
CBSI3aHHbIX C CcoBpemeHHou usmkon. CopepxaHne npegmeTa Ha YrnybneHHOM ypoOBHE HyXaaeTcs B
N3MEeHeHNsIX B 4acTW HanornHeHus pasgena "ATomMHaa un agepHasa dusunka" daktamm U 3aKOHOMEPHOCTSAMU,
CBSA3aHHbIMM C OCTUXEHUAMN coBpeMeHHOM unanku (B npegenax 3HaHUn, NnpefocTaBnsemMbIX nporpammamu no
mMaTtemaTtuke). Peanusaumsi cuctemMHO-OeATenbHOCTHOrO noaxoda npu npenogaBaHuM yyebHoro npegmeTa
"®usnka" Ha yrnybneHHOM ypoBHe AOMmkHa 6a3MpoBaTbCs Ha MCMONb30BAHUM CaMOCTOATENBHOMO YYEHUYECKOro
3KCnepumeHTa, BKMoYaLwwero dpoHTanbHble nabopaTopHble paboTbl U paboTbl NMpakTUKyMa Kak MOCTOSHHO
AencTByoLLero gpaktopa obpasoBaTtenibHON AEATENbHOCTH.

OGHoBneHne copepxaHus dusnydeckoro obpasoBaHus TpebyeT COBEPLUEHCTBOBAHWUS MPUMEPHOMN
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obpasoBaTenbHOM NporpaMMbl HavanbHOro obuiero o6pa3oBaHMA U YYEOHbIX METOAUYECKMX KOMMIIEKCOB MO
yuyebHomy npegmeTy "OkpyxatoLwmn mup".

LlenecoobpasHo paspaboTaTb ceputo OMNONHUTENBHbIX 00LLEepa3BMBalOLLMX NporpamM Ans oby4varomxcs
3 - 7 knaccoB, HanpaBfeHHbIX Ha pPas3BUTUE MHTEpeca K U3y4eHuo U3NKM, a TakkKe YCOBEPLUEHCTBOBATb
OONOMHUTENbHbIE 00LLepasBMBaloLLME MPOrpamMMbl, peanuaylolmne pasfvyHble HanpaBreHusl TEXHUYECKOro
TBOpYEeCTBa AeTeN.

Heobxoguma paspaboTka OTAENbHOM MNPUMEPHOM OCHOBHOM obOpasoBaTenibHOM MNporpaMmmbl  C
yrnybneHHbIM  nM3yyeHmem y4debHoro npeameta "Ousuka" ana  obuweobpasoBaTenbHbIX  OpraHu3auuin,
peanusytolmx obpasoBaTtesbHble NPorpaMMbl Mo yriy6rneHHOMY N3yYeHUo MaTeMaThKN.

OGHoBMEHNe nNPUMEpPHbIX OCHOBHbLIX 06LeobpasoBaTenbHbIX MporpaMM U y4ebHbIX MEeTOAMYEeCKMX
KomMnnekcos no yyebHomy npegmety "®usnka" gomkHo obecneunTb peanu3aumio AesaTernbHOCTHOro noaxoda K
n3yy4eHuto y4ebHOro npeameTa, UTO MOXET peanv3oBaTbCs Yepes ycureHue NpuKNagHoro xapakrepa y4eGHoro
mMaTepuana; paclwMpeHve [OO0NM  YYEHUYECKOro  3KCMeprMeHTa; nepeopueHTauuio  obpasoBaTeribHOW
OEeATEeNbHOCTM Ha MPWMEHEHUEe 3HAHUA B KOHTEKCTE >KM3HEHHbIX CUTyauun; yBenuyeHue JOnv 3afjaHuin Ha
obbsACHeHVe 1 gokasaTenbCTBa B annapaTte ycBoeHus yvyebHukoB u T.n. Heobxogumo cospatb AvaakTudeckue
MaTepuansl (3agadHuku, paboune TeTtpagn, COOPHUKU OUArHOCTUYECKMX MaTepuarnoB W AOp.), COAepXalue He
TONbKO TPagAMLMOHHbIE pacyeTHble 3adayn, HO U 3adaHus, BbINOMHEHNEe KOTOpbIX TpebyeT He NpoCTO pewunTb
3ajadvy, cregys U3y4yeHHOMy anropuTMmy, HO M AaTb NOSICHEHWS, AoKa3aTb M 060CHOBATb CBOK TOYKY 3pEHUS,
NMPUMEHUTb 3HAHUSA K peLLeHuto Npobnem.

BaxxHon CcoCTaBnsoLen obHoBREHUS coaepxxaHus dusnyeckoro  obpasoBaHus  sBMsieTCA
COBEPLLEHCTBOBAHNE MHCTPYMEHTApUsS MO OLEHKE YYeOHbIX OOCTMXKEHUM MNo bu3unke, BKIOYaAs pacluupeHue
WHCTPYMeHTapusa Ansi NpPoBefeHust BHYTPEHHEN CUCTEMbI OLEHKM KadecTBa 06pasoBaHMsi, MyHUMLMMNATNbHbLIX W
pernoHanbHbIX CUCTEM OLEHKM KadecTBa 0bpa3oBaHns, 0OOHOBEHME KOHTPOSbHbIX M3MEPUTENbHbLIX MaTepuanos
ONA NpOBEAEHUS TFOCYyAapCTBEHHOW WTOrOBOM aTTecTauuu, BCEPOCCUMACKMX MNPOBEPOYHbIX paboT u Opyrnx
OLEHOYHbLIX Mpoueayp. B KkayecTtBe HanpaBneHM COBEPLUEHCTBOBAHWSA pacCMaTpyBalOTCs: peanvsauus
0eATeNbHOCTHOrO NOAXoA4a K OLEeHKe y4eOHbIX JOCTUXEHUI, YCUNEHNE PONM Ka4yeCTBEHHbIX 3adady, yBenudeHme
00NN  3afaHUN  NPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, pacluMpeHne CcnekTpa 3ajaHun Ha nNpoBepKy
METOJO0NOrM4YEecKOM COCTaBnslOWENn Kypca, BBeAEeHUEe SKCNepuMeHTanbHbIX 33a4aHUN B KOHTPOIbHbIX
nameputenbHblx Matepuanax EID, 3OkcnepumeHTanbHaa 4vactb ED MoOXeT BbINOMHATLCA B OTAESNbHbLIA OT
NMMCbMEHHOM YacTu AeHb B CMeLnanbHOM LeHTpe, OCHaLLEeHHOM HeobxoaumbiM nabopaTopHbiM 060pyaoBaHMEM.
[lna BbINOMHEHMS 3KCMEPUMMEHTAanNbHbIX 3a4aHUM MOryT MCMoNb3oBaTbCcs Habopbl 0b6opydoBaHuA Ha 0ase
TPaAMLUMOHHbIX NPNGOPOB U MaTepuasnoB, BKIHOYEHHbIX B NepeyYeHb 00opyaoBaHusa ans kabnHetos umsmku, nubo
KOMMbIOTEPHBIA U3MEPUTENbHBLIN BNOK (KOMMbIOTEP M MOAKMOYEHHbIE K HEMY [OaTyvMku And U3MepeHus
pasnUyYHbIX OU3NYECKUX BENUYNH).

MogepHu3aums NoaxonoB K npenogaBaHuio ydedHoro npeameta "®usnka" Ha ypoBHSIX OCHOBHOMO 06LLEero
n cpegHero obuiero obpasoBaHusa JormkHa obecnevmBaTbCsa BHEOPEHUEM COBPEMEHHbLIX TEXHOMOrMN 00yYeHuns,
Taknx KakK TexXHOJ10rma WUCnosib30BaHNA KOMMbHOTEPHOro mMoaenupoBaHna W aHanm3a AOaHHbIX B npouecce
nccrnenoBaTenbCckoro oby4YeHWs; TEXHOSOrMsl, OCHOBaHHasi Ha WCMOMb30BaHWM MIAHLIETHbLIX KOMMbIOTEPOB;
TEXHOMOMMA CcOoTpygHM4YecTBa B 00ydeHum (pabota B ManblX rpynnax CoOTPyAHMYECTBA); TEXHOMorus
"nepeBepHyTOro" oOy4yeHnst (CamMoCTOATENbHOE UW3yYEHME HOBOrO MaTepuana O MNpoBedeHWs YpoKa);
TEXHOSOrMs [OOMOJIHEHHOW peanbHOCTU (BUPTyarnbHble OOBLEKTbl M WHGOpMauuUs OOMOSHAKT CBEAEHUS O
dusmdecknx obObeKTax U OKpyxXawlen cpede npu nposedeHurM YYebHbIX UccrnegoBaHun); TEXHOMOrns
cbopMMpoaava 3KCnepnMeHTarbHbIX ymeHvu7| yyaljmxcs. OD,HVIM 13 NPUOPUTETHBLIX MEeToa0B o6yquv|;| ABNAeTCA
NPOEKTHO-MUCCreAoBaTenbckas OesaATeNbHOCTb  00yvalowmMxcs, MMerlasi UWHTErpaTMBHLIA - XapakTep U
ocyllecTBnsiemass Ha OCHOBe HOBOW OOpasoBaTenbHOM cpedbl, koTopas genaet oby4yarolMxcsl akTUBHbIMU
yyacTHVMKamn o00OpasoBaTenbHOro npolecca, AaeT BO3MOXHOCTb LUMPOKOro Bbibopa B obractn Oyayuiero
npodeccnoHanbHOro pasBuUTUS Ha OCHOBE (pyHOaMeHTanbHONW €eCTECTBEHHOHAYYHOM W  MaTemMaTUyecKow
NOAroTOBKM.

Ons 0BHOBNEHNS coaepxaHusa (*)I/ISI/I‘-IeCKOFO o6paaoBaH|/|9| HeobxoaMMo obecneunTb NOoAroTOBKY:

yuntenemn HadvanbHoro obuiero obpasoBaHus K npenogaBaHuto ydebHoro npegmeta "Okpyxkatowmn mmp",
BKIMIOYaIOLLLEr0 HOBbIE AMAAKTUYECKME eQMHULbI, OTHOCSALWMECS K 06nacTun oumsunku;
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yuntenen Gu3MKM K npenogaBaHuio yvyebHoro npeameta "®dusuka". O6pasoBaTternbHble MNporpamMmbl
BbICLLEr0 M AOMNOMHUTENBHOTO NpodeccnoHanbHoOro obpasoBaHWs AOMKHbI BKMOYaTb Ornoku npeameTHoro
copepxaHusa (pelleHne CrOoXHbIX 3adad, BOMPOChbl COBPEMEHHbLIX HaydHbIX WCCnedoBaHun U T.4.) u 6roku
MEeTOANYECKOro XapakTtepa, obecneumnBaioLine OCBOEHME TEXHUKN n obopyaoBaHus ans
KOMMbIOTEPU3NPOBAHHOIO  3KCMEepUMEHTa,  9(PEKTMBHbIX  MeJarorMyeckux  NpakTuk  opMMpoBaHUSA
€CTeCTBEHHOHAY4YHOWN rpamMmoOTHOCTU OBy4YatoLLmMXCS.

BaxxHelwmnm nokasaTenem OLUEHKN AeATenbHOCTU yyqutena d.)VI3I/IKI/I JOImKeH ObiTb MokasaTtesnb OMHaMUKN
O6pa3OBaTeJ'IbeIX OOCTUXEHUN o6yqarou.|,14xc;|, o KOTOpOVl MOXHO CyAuUTb KaK Ha OCHOBaHMM BHELUHUX
OUEeHO4YHbIX npouenyp, Tak u Ha OCHOBaHUA BHyTpeHHeVI CUCTEMBbI OLIEHKN Ka4eCTBa 06pa3OBaHVI$'-|.

IOna npenogaBaHuns y4yebHoro npegmeTta "ACTpoHOMUS" B KayeCTBE CaMOCTOATENbHOro y4ebHoro
npegmeTa Ha ypoBHe cpefHero obuiero obpasoBaHus Heo6GXoOuUMO MNpW MOMyvYeHUU BbiCcLLero obpasoBaHuUs
negarornyeckon HanpaBneHHOCTU NpUCBanBaTh KBanMdukaumio "yuntens uankm n actpoHoMumn".

MaTepuanbHO-TEXHUYECKUE YCITOBUS OpraHusaumu npouecca obpasoBaTenibHON OeATenbHOCTU TpebyoT
OCHalleHunsa kabrnHeTa u3nkm HeobxogumMbiM 060pyaOBaHMEM, a Takke OCHaLLEHUs crneunanbHon nadopatopun
ONs NPpOeKTHOW N y4ebHO-UccnenoBaTenbCkon AeATenbHOCTU obyyatolwmxes (eanHon nabopartopumn ns Bcex
y4ebHbIX NpegMeToB ecTeCTBEHHOHay4yHoro uukna). OTtéop o6opynoBaHus Onsi kabuHeTa (OU3MKU OOIKEH
OCYLLECTBMATLCA HA OCHOBE MPVHLUUMOB MOSHOTLI, NPEEMCTBEHHOCTN U ONTUMAanbHOrO COMETaHUSA KINacCu4ecKmx
N COBPEMEHHBIX (LUPOBLIX U KOMMBIOTEPHBIX) CPEACTB uaMmepeHun. lNMpuoputeTom sBnsieTcs nabopaTtopHoe
obopynoBaHne Ansd poHTanbHOrO 3KCMEPUMEHTA, KOTOPOE ONTMMAarbHO MPeacTaBnsTb B BMAE TEMaTUYECKMX
KOMMEKTOB (MO MeXaHuKe, MOnekynsapHon dunsnke, anekTpoanHammke u ontuke). JlabopatopHoe obopynoBaHme
AN NpoBeAeHust MnpakTuyeckux paboT obecneymBaeTcs B pacyeTe MO OZHOMY KOMMMEKTY Ha [OBYyX
oby4yatomxcs. [leMoHcTpaumMoHHoe obopynoBaHue hopMupyeTcsl B COOTBETCTBMU C MPUHLUMMIOM MUHUMAbHOWM
OOCTaTovyHOCTU, 4YTO obecneyvmBaeT MOCTAHOBKY KIMOYEBbLIX AEMOHCTpaLMi ONs UCCNefoBaHUst M3ydaeMblxX
SIBNEHMIN N NPOLLECCOB, SMMUPUYECKMX U PyHAAMEHTANbHbIX 3aKOHOB, X TEXHUYECKMX NPUMEHEHN.

LlenecoobpasHo nepentn Ha hbeaepanbHbii NpOrpaMMHoO-LEeneBon cnocod obHOBREHMS MaTtepuarnbHOn
6asbl kabuHeToB m3mkn. Heobxoammo paspaboTaTb eauHble TEXHUYECKUE YCIOBUS MPOM3BOACTBA
obopynoBaHusa anst obyyeHusi yuyebHomy npeameTty "®Ousmka" B obLieobGpasoBaTenbHbIX OpraHu3aumsx, YTo
no3BonuT obecneunTb CTaHAaPTM3ALMI0 OCHALLEHUS KAOMHETOB PU3NKN.

HyxgaeTcsa B coBepLUEHCTBOBaHUN cucTeMa AOMOSNHUTENLHOro 0bpasoBaHusa ageten B obnactu usnku, B
pacwupeHMn Ymucna MeponpuaTUiA NPOCBETUTENLCKOro XapakTepa, HanpaBMeHHbIX Ha pasBuTMe MOTUBaLUK K
N3y4yeHnto U3MKM, B TOM YMCrie BCEPOCCUMCKMX KOHKYPCOB M COPEBHOBAHUA MO TEXHWYECKOMY TBOPYECTBY.
Heobxognma paspabotka wn cepTudmkauma [OMONHUTENbHbIX obLWepasBuBaloWwmnx nporpamm B obnacTtu
€CTeCTBO3HaHNa (M U3MKK), HamnpaBfeHHbIX Ha pasBUTME MOTMBaLMWM K M3Yy4eHUIO Y4ebHbIX npeamMeToB
€CTeCTBEHHOHAY4YHOro LuKna, KoTopble MOryT peannsoBaTbCs B 00LLeobpa3oBaTenbHbIX OpraHu3auusx, a Takke
pacnpocTpaHeHne 3heKTUBHOro negarorn4eckoro onbita No peanusauun Takmx nporpaMmm. He meHee BaXHbIM
ABMNAETCA pas3BuTMe CeTU opraHusauui  [OMOSNHUTENbHOrO 00pa3oBaHMsA, peanuaylolnx — pasfuyHble
AononHuTernbHble obLepasBuBaloLLe nporpamMmmbl B 0611aCT TEXHUYECKOro TBOPYECTBa.

5. Peannsauus KoHuenuun

Peanusauna KoHuenumn obecneunTt HOBbIM YPOBEHb M3YYEeHWS W npenogaBaHusa yyebHoro npegmeta
n n
dunsumka".

MnaHvpyembiM mMexaHusMom peanusaumm KoHuenuun sSBnseTcs BKOYEHMe COOTBETCTBYHOLUMX 3adad B
OCyLLEeCTBMSAEMbIE MEPONPUATUS LeneBbiXx dedepanbHbIX M perMoHanbHbIX NporpaMM M nporpamm pasBuTUS
oTAenbHbIX 0bLieobpasoBaTenbHbIX OpraHM3auui, @UHAHCUpyeMbIX 3a c4yeT cpeacts  deaepansbHoro,
pervoHanbHbIX 1 MyHULMNaNbHbIX OI04KETOB.
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