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Pemennem Komnernn
MHHHCTEPCTEA NPOCBEIIEHHA
Poccriickoii Penepannn
npotokon ot 3 nexabpa 2019 r. Ne [1K-4sn

Kounuenuns npenogasanns yvaebnoro npeamera «Puinkan
B ofpatosaTenbusix opragmzannax Poceniiekoil @eaepaunn,
PEATHIYIOWINX OCHOBHBIE 0fmeolpasoBaTeAbHBIC TIPOTPAMMbI

Hacroaman Kowuenums npeactasnger coboll CHCTEMY BIrIAI0B Ha Da3oBkle
NPHHLNNE], TPHOPHTETEL, LeTH, 380441 H OCHOBHLIC HANPABIEHHA PAIBHTHA (QHINYECKOTO
ofpaioBaHHR Kak 4ACTH ecTecTBeHHORay4HOoro obpajosanus B Poccuiickoi Penepaun,
A TAKAKE ONpelenfseT MEXaHHIMbl, pecypcHoe olecneveHHe H OXHAaeMble Pe3yIbTaThi
OT ee peanH3audu. KOHUENUHA HanpasneHa Ha COBEPIISHCTBOBaHHE MpenojaBaHus

yuebHoro npenMeta «@uanKkan.

1. 3uaqenne yuednoro npeamera «Buinxan
B COBpeMennoil cnereme obmero obpalosanns

EctecTReHHORAYYHOE oDpa3zoBaHHe Urpaer NPHHITHTTHATBHY 0 POk
B (QOPMHPOBAHHH HAYMHOTO MHpoBO3I3penns obyuaommxcs. EcTecTBeHHBIC HaykH,
OCHOBE! KOTOPEIN HIYMANOTCA B paMKAX npeamerHoil obmacTw «EcTecTBEHHOHAYMHLIC
npeaMersi», obbenuHser obwmMit ofbexT WIydenua - npupoia H obumA  meron
H3YHEHH OKPYMKAONIET0 MHPA — eCTECTBEHHOHAYHHBIH METO MOIHAHKA, ITO Noisonser
PACCMATPHBATE eCTECTBEHHOHAYYHEIE MPEIMEeThl Kak elHHEI KoMmmaexs, odycnasnnpaeTt
obipoCcTs uenmell WX HIvuenus B obmwem obpajosaHMM ® oDIIME  MOJXOIK
K COBEPUICHCTBOBAHHIO MPENOIaBaHHA ecTECTBEHHOHAYYHBIX NPEAMETOB.

(MmanyeckHe 3aKOHBl JIEKAT B OCHOBE MHOIWX NPOLECCOB W ABAeHH, B TOM HMcile
HIYYEeMEIX XHMHelt, Ouosorsell, acrpoHommefi, apyrumm Haykamu. Mcnonwsosanne
H GKTHBHOE MpHMeHeHHe GH3INYecKHX IHaHHA onpefenio xapakTep u GypHoe paBHTHE
pa3zHOO0paIHEIX TeXHoNOrHil B chepe IHePreTHKH, TPAHCNOPTA, OCBOEHHA KoCMoOCa,

MOMYMEHHA HOBLIX MATCPHANOB ¢ 34JaHHBIMM cBoficTBaMu # apyrux. bes dwmankn Guno
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OBl HEBOIMOKIBIM CAMO TOABICHHE HHQOPMALHOHHBIX TEXHOMOTHHA, nasMHoobpaiHoe
pPa3BHTHE BEIYHCAHTENLHON TEXHHKH.

B kadectse yweOHoro mpeamera (MIMKA BHOCHT CYINECTBEHHBIH BEIAN
B (OpMHpOBAHHE ECTECTBCHHOHAYYHOIN KapTHHRI MHPa 0DYHAIOUIMXCA H NPeAOCTABIACT
Hanbonee AcHue OOpaslsl MPHMEHEHHS HAYHHOIO METOAA MO3HAHMA, TO €CTh crocoba
NoAyueHHA AOCToBepHbIX 3Hannil of okpymaomeMm wmupe. DuIuka - 370 yaebubii
npenMeT, KOTOpsIH, HAapsay ¢ APYIHMH ecTeCcTBEHHOHAYYHRIMH TNpeIMeTaMH, A0J&KeH
nate OOYHAIOMIMMCA NpeacTasienHe o0 YBIEKATENBHOCTH HAYYHOTO MCCHAEIOBAHKA
W paJocTH CAMOCTOATENLHOTD OTKPLITHA HOBOTO IHAHMA.

Muandeckoe oOpajoBaHHe JOKHO TOTOBMTE POCCHACKHX [Pa#laH K IKHIHH
i pabore B YCIOBHAX COBPEMEHHON HHHOBALHOHHOH 3KOHOMHKM, KOTOPAA TONBKO
H  MOWeT oO0ecmeuHTs peanbHoe OnarococTosHMe HaceneHms, BbXon  Poccuw
HA NepeioBbie MOIHUHMH B MHpe B Hayke M Texsonornax. CosepiieHcTBoBaHME
duanveckoro obpazoRaHHA B cucTeme obwero ofpasopamms Oyner cnocofcTBOBATH
peammsaiun CTpaterdH HayqHO-TEXHOMOrHYecKoro passuTHA Pocoufickoill Qenepainin,
visepwaeHHoi Ykasom [lpesunenta Poconfickoll @epepanun ot | gexabpa 2016 1
Mo 642, 1 HaunoHansHOR CTPAaTErHH pPasBHTHA MCKYCCTBEHHOTO HHTENAEKTA HA NEpHOI
a0 2030 roma, yreepwaenHod  Yrazom [lpesunenta Poccuiickoil @enepaunn
ot 10 okradps 2019 r. Ne 490,

Jagaun (u3anueckoro obpasoBaHMA B CTPYKType o0mero oOpa3oBaHHA COCTOAT
Hé TOABKO B BRISBAEHHH H MOATOTOBKE TANAHTIMBRIX  MOJIONBIX  mrometi
18 npomomAeHds obpasoBaHus W aansHefmedl npodeccHOHANEHOR JeATENBLHOCTH
B 0DNACTH ecTeCTBEeHHOHAYMHBIX HCCASNOBAHHA H COITAHMH HOBRIX TEXHONOrH.
He wmenee pamupM sensercs GopMHpoBaHMe eCTeCTBEHHOHAYYHOH rPaMoOTHOCTH
M MHTEpeca K HAYKe ¥ OCHOBHOR Maccs! ofydaiouiuxcs, KOTOpste B nansHeilmem 6yayrt
IAHATE B caMelx pasHoofpaiuwx chepax nesteneHocTH. Hayuno rpaMoTHuifl uenosex
cnocofed K KPUTHYECKOMY BHANHIY HHGOpMAlLUM, CAMOCTORTENBHOCTH CYAIEHHI,
MOHHMAHHIO POIH HAYKH H TEXHOJOrHYECKMX HHHOBAUMA B paseHTHH oboiecTsa.
H wnaoBopor, wenosex, He o00nanAOUIHA  MUHHMANBHOH  eCTECTEEHHOHAYYHOI

FPAMOTHOCTBIO, GYIET #HHTH B IUIeHY MW(OB H NPEAPacCyAKOB, 8 HE JOKAIATEeAbHBIX
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CYymIeHHE, HEe CMOMWET ONEpHPOBATE (AKTHYECKHMH JAHHEIMK N8 00oCHOBAHHA CBOEH
TOYKH 3peHHA, He OyaeT 0CO3HABATE BAWHOCTh HAYYHBIX HCCNENOBAHMA H HX CBAIL
C MATEPHATLHBIM OKPYHEHHEM H COCTOAHHEM OKPYIRKaWLISH cpesl.

Bamueitmum  TpefoBaHueM SRARETCE  NOCNENOBATENBHLIA H  HENpPephIBHBLINA
XapaKTep OCBOSHHMA CHCTeME QuImdecknx 3xanuft #  cnocoboB  NeATENBHOCTH
HA MPOTRKEHHH BCErD meprofa obyueHns. 3ataqn npenojasaHHs (PHIHKH BAPBHPYIOTCH
B 3aBHCHMOCTH OT JTana oby4eHHs, HO Ha TPOTAHEHHH Beero nepuojia o0y4eHHSA
ans yudebroro npegmera «Du3nkay, KaK H 404 APYTHX eCTECTBEHHOHAYYHLIX MPeIMETOR,
HEHIMEHHLIMH OCTAIOTCH UenH (QopMHpPOBAHAA NOIHTHBHOMD OTHOWWEHHS K Hayke,
eCTECTREHHOHAYMHOR rpaMOTHOCTH, BEAKOHAR €¢ (QHIHYECKYID COCTaRMMONYI0, PAIBHTHA
AHYHOCTHEIX KauecTs ¥ MHINBHIYAIEHEIX cnoco0HOCTE.

Lenamu obyvenns dusukn 8 oduem ofpaloBaHiy ABIAIOTCA:

(hopMHPOBAHHE HHTEPeca M CTPeMJIEHMA ODYHAIOUIHNCA K HAYYHOMY HIYYEHHIO
OPHPOILL, PAIBHTHE HX HHTENEKTYANLHEIX H TEBOPHECKHX crnocoOHoCTeil;

pasBENTHE TPEICTARNEHHA © HAYMHOM Merofe TMO3HAHHA H  QopMHpOBaHHE
HCCNEA0BATEILCKON0 OTHOMIEHHA K OKPYKAIOMIHM ABISHIAM;

(OpMHpPOBAHME HAYYHOrO MHPOBOIIPEHHA KaK pPeIyILTATE HIYMEHHA OCHOB
CTPOEHHA MATEPHH H VHIAMEHTATEHEIX JAKOHOB QHINKI,

tdopuuposaEne yMenufl oOBACHATE RBISHHS © HCNOAL3IOBAHHEM (HIMYECKHX
FHAHKA M HAYYHBIX T0Ka3aTe/lbCTh,

dopMHpPOBAHHE OPEACTABNEHHIA © poad GMIMKH I8 PasBHTHE  OPYTHX
eCTECTBEHHLIX HAVE, TEXHHKH W TEXHOTOTHI;

pasanTHe npencTasneHuii o Bo3MOXHEIX chepax Oymymeit npodeccronanbHORN
ACHTENBHOCTH, CBA3aHHON ¢ QH3INKOR, MOAroTOBKAa K aanbHefimemy ofyHqeHHIO B 3TOM
HANPABICHHH,

HJoctiwwenne 3mux  deneit olecneqwBacTcA pemieHHEM CHeAYIOUIHX  3agay
B pouecce wiydenns yuelnoro npeqmera «(DH3HKa»,

Ha ypoere HayansHoro obimero obpajosaius:

dopMupoBaEie npeacTapieHull o QUIMYECKHX ABNCHHIX, O BHIAX IHCPIHMH # e

NPEBPAIIEHHAX, ArperaTHhIX COCTOAHHAX BEMISCTHA,
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IHAKOMCTEO ¢ NPOCTeHHMHE cnocobaMm HaydeHHa (HINYecKHX ABIeHHI;

npHobperende GasoBelX  ymenuHh  paloTml ¢ JocTynHOR  MHpOpMalmen
o HIHYECKHX ARNEHHAX H NpoLeccax.

Ha yposne ocHoBHOro ob1ero obpasonannn:

npHobpeTeHHe 3HAHWA © JUCKPETHOM CTPOSHHH BELISCTER, MEXAHHYECKHX,
TENAOBLIX, MMEKTPOMArHHUTHRIX M KBAHTOBLIX ARNCHHAX, [EPBOHAYATLHBIX CBEISHHA
o cTpoeHud Beenenno;

onHcaHie # o0bACHEHHE ARNCHHH © HCMOABIOBAHHEM NOMYHEHHLIX IHAHWH,

OCBOSHHE PpEIeHHA MpocTSiiMX pacdeTHRIX 3aiad, TpeGyIOLIMX co3naHMs
H HCMOMEIOBAHWA HIMYECKHX MOZenedl, TBOPYECKHX H NPaKTHEO-OPHEHTHPOBAHHLIX
IagaHq;

npuobperedde yMeHuil HabaoJaTh NPHPOIHLIE ABIEHHA M BLINOJHATE ONLITHL,
nabopatopHble paboTel M 3IKCMEPHMEHTANbHBIE HCCAEN0BAHHA € HCNOMBIOBAHHEM
H3MEPHTENBHEIX MPHOOPOE, LIHPOKO PHMEHAEMBIX B MPaKTHYECKOH HMHIHM,

oceOoeHMe npHemos paboTel ¢ HHpopMauHel (HIHYSCKOro CONepRANHA, BRIIHOYAN
HHPOPMAIIHMKD 0 COBPEeMEHHBIX JOCTIMeHHAX (HIHKH, aHaTHl M KpHTHYECKoe
OLIEHHBAHEE HHGOPMALIHK;

JHAKOMCTBO €0 chepamMn  npoecCHOHANBHOM OSATEABHOCTH, CRA3AHHLIMH
¢ (IMKON, © COBpEMEHHLIMH TeXHONOTHMAMH, OCHOBAHHBIMH Ha [JOCTHWEHHAX
prIHIecKoil HAYKH,

Ha yposne cpeanero obero ofpasosaHns:

npuolpereHne cHCTeMb 3HAHMA 00 obwux (QHIMMECKHX 3AKOHOMEPHOCTHX,
3AKOHAX, TEOpHAX, BKIIOYAR 3IHAHHA OCHOB MeXaHHKM, MojekynspHoit dHInKH,
AMERTPOAHHAMHKH H KBaHTOBOMR disnii;

hopMHpoBaHHe YMeHHMI NPHMEHSTh TEOPETHYECKHME 3HAHHA ani O0BACHEHHH
fHaMdeckHx  HANEHAN B NpHpoJe W [UIR  MPHHATHR  OPaKTHHECKHX  peltexuil
B NOBCEIHEBHOH WHIHK,

ocBoeHHe cnocofoB pelleHHs PasAHYHBIX 3ajav ¢ ABHO sataHHoll dmamveckoil
MOAENBI0, 3A084, NOIPasyMEBAIOUIAX CAMOCTORTENLHOE coldanne dusmyeckoll Monean,

ANICKBATHOMN YCAOBHAM 3a0d4H, B TOM YHCAe 3a1aY HIKeHePHOro XapakTepa;
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NOHHMAHHE HIHHECKHX OCHOB H NPHHUMIOS ACHCTBHA TEXHHYECKHX YCTPOHCTB
W TEXHONOIHYECKHX NPOUECCOR, WX BAUAHHA HA OKPYMAIOUIYIO Cpeay,

OBAANEHHE  METONAMH  CAMOCTORTEIBHOID TUIAHHPOBAHHA M NPOBEASHHA
(HHINYECKHX JKCTIEPHMEHTOB, GHATHIA W WHTEpNpPeTAUMH HHPOPMALNH, ONpeleNeHHs
MOCTOBEPHOCTH NMONYYEHHOID Pe3yibTaTs;

COILAHHE YCNOBHA [INA pPasBHTHA YMEHHME MPOeKTHO-HCCIeJ0BAaTENLCKON,
THOPYECKON NeATeNBHOCTH; PajBNTHE HHTepeca K cdepam  npodeccHOHANLHOF
JeATENBHOCTH, CBA3aHHOM ¢ disnkoii.

Ha vyposxe HavaneHoro o0wero o0pazoBaHHA HIYYSHHE INEMEHTOB (HIMKH
MOMAHO ABAATECA YAcThio npeameTHoll obnacTi «O0mecTBOIHAHHE H ECTECTBOIHAHHEN
(yuebuwit npeamer «Oxpymaowmit supr). B 5-6 knaccax IneMeHTH PHIHKH
uenecoodpasHoO  BKAIOMAThE B MHTEIPHPOBAHHBIE  ECTECTBEHHOHAYWHBIE  KYpCHI,
npennaraeMble B paMkax WacTH yuebHoro nnana, dQopMmupyemoll  yMacTHHKaMH
o0pazosaTenbHblXx oOoTHomeHHHA. B 7-9  wmoaccax  M3yueHHe  OCYIIECTEAACTCH
B pamgax yyeeGuoro npeamera «@®maugas. Ha yposne cpeanero obuero obpaszosanins
NpeanojaraeTcs YPOBHEBRII nomxon K mayvenmio  ¢uankn.  ns  ofyuawommxces
KNE8CCOB MYMAHHMTAPHOH HANpPaBIeHHOCTH HIYYEHHE (HINKA NpeyCMOTPeHO B pamkax
uHTerpuposaHsoro yuebHoro npeamera «EcrecTsoiHander. B wnaccax, riae yueOnbii
npeamer «Pu3Hkay He BuIDHPAETCH B KAYECTBE OJHOTO HI MPORUILHLIX NPEAMETOR,
HO HBAHETCH HeoOXOIHMBEIM YCTIOBHEM NPH moaydeHnd Oyaymed npodeccHn (HanpuMep,
B XHMHKO-OHOMOrHYECKHX, MENHUMHCKHX, CIOPTHBHLIX KIaccax), (MINKa wWiydaeTcs
Ha OGasosoM ypobHe. B npodmunbHEIX Knaccax (HanpHMep, (QHIHKO-MaTeMaTHYECKHX
WIH  TEXHONOrHYeCckHX), rae (uINEa BLOMpaeTca ODYYAOMIMMECA KAk NpeiaMer,
HeoOxXOAMMEIR An8 MOAYYeHHA JansHeineit npodeccun, m3vHaeTcA y4edHBIT npeamer
whpankan wa yroydnessHom yposHe. OCHOBB ACTPOHOMHYMECKHMN 3JIHAHHI HBIRIOTCH
HACTLIO COAepMAHNA yIeOHBIX npeamMeTos «Oxpyaaomuil MEp» (Ha YpoBHE HAYATLHOMO
obmero o0pazosannd) B «dHInka» (Ha YpoBHE OCHOBHOTO oOmero oOpasjopaHns).
Ha yposse cpeamero obuwero obpasosanus u3y4aercs oTaenbHbill yyeOHmil npenmer

« ACTPOHOMHAN,
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2, lMpofaembl H3YHEHHA W NpenoIaBanna yuebnoro npeavera «Puinras

1.1, MpofaeMbl MOTHBAUHOHHOIO XApPAKTEPS

dianka — o0beRTHBHO TPYAHLIT ydyeOHud npeamer. PHIMKY HENB3A NPOCTO
BHIYHHTL, €€ HAA0 NOHHMATH, 8 IR 3Toro ofyqaiomemMycs HeobX0IHMO NPHENAILBATE
CepbC3IHBIE MHTENNEKTYANbHbIE YoHnHia, Ho yCcHAHs NpHETaALIBAKOTCH, CCAH  eCTh
JAMHTEpLCOBANHOCTE, MoTHBAIMA, [Tpofremsl MoTHBAUMOHHOIO XapakTepa v Donsioro
ypcna oDyqaloWKUXCA BOIHHKAWOT, KOTAZ JNOMHHHPYET TeopeTHYEeCKafd COCTaBAAIONIAsN,
A IKCIEPHMEHTANBHAR ACATENLHOCTh CBENeHA K MHHHMYMY. OOydawoiiHecs He MOryT
NOHATE CMBICAa H3vHeHHs H3INKH, €cNH BCeA HX paDoTa CBOAWTCA K 3ayuHBaHHIO
onpefencHui, QOpMya # PelleHHI0 THIOBAIX 33134, B KOTOPHIX OHH HMEKT [eno
¢ HACATHIHPOBAHHBIMH, HE HMEIOUIHMM OTHOIEHHS K MHIHH 00BEKTAMH,

Taxnm ofpazoMm, BaKHeHmIAM I7eMeHTOM MoDOR pPeIyILTATHEHON METOAHEH
npenofasanns ydeOHoro npenMera «@uankan nomkHs Gbith METOAN (GOPMEPOBAHN
MOTHBAIHH K HIYHCHHK 5Toro mpeamera. Hanbonee mafemubill NnyTh K ITOMY -
OPrafiyHOE BEIIOMEHHE JEMEHTOB HCCIEI0BaHHA B ODPajOBATENbHYIO ACATEILHOCTD,
MOCTAHOBKA YBACKATENBHBIX Mpo0aeM, peluaeMmsix ¢ NOMOMbLK (HIHYECKHX 3IHAHHA,

JEMOHCTPALHA BOIMOXHOCTEN QI3INKA B 00BACHEHHH ABICHHHA OKPYHAKILETD MIAPA.

2.2, Mpobaembl colepRaTEALHOTO XAPAKTEPA

Bawnefiuam  TpeboBaHHEM K CHCTEMe ECTeCTBEHHOHBYSHOro obpajosaHus
ARNASTCA MOCIEN0BATENLHE H HeNpepalBHEI XapaKTep OCBOSHHA CTECTBEHHOHAYYHEIX
Inannil u cnocobos AeSTENLHOCTH HA NPOTHKEHHH BCETO MepHofa ofyuweHHs Ha srane
obiero oDpasoBaHHA. 3T0 03HAYAET, 4YTO B CONSPKEHMH ECTECTBEHHOHAYHHOIO
0OpAIOBAHMA JOMMEHLEl MOCTOAHHO M cOanaHCHPOBAHO MPHCYTCTBOBATE BCE OCHOBHBIE
cogepaarensibie 00MACTH eCTECTBOIHAHMA: GH3MKA, XMMHA, Ouonorus, reorpadims,
ACTPOHOMMA.

CpasHenMe  ECTECTBEHHOHay49HOH  COCTaBIMIOmEN  CONEPWKEHHA  TECTOB



MEAIYHAPOJHOIO  CPABHHTENLHOTO  MCCNENOBaHHA  KavyecTsa  MATeMaTHYECKOro
W ecTecTReHHOHayuHoro obpasosanns Trends in Mathematics and Science Study (nanee -
TIMSS) nna obygarommxcs 4 KI8CCOB © OTeMeCTBEHHON npumepHOl OCHOBHOMN
ofpasopaTensHoll mporpaMmolil HauansHoro obmiero ofpasosanus B 4actH ydeGHoro
npenmera «OKpyKAIOMKA MHP» NOKA3LIBAET CYHMIECTBEHHOE PACXOMICHHE KaK B oObeme
HayqgeMore  codepwadus  (ydeDHBIl  npeaMeT | COOEpPHT  MEHBIIEE — HHCAO
COZAEPWATENBHBIY EIHHAL), TAK H B HANONHEHHH OTASNBHBIX TeMm. B comepwannm
yuefHOro npeamera «ORpymalomni MHp» NpHMepHON OCHOBHOH o0pasoBaTenbHOM
nporpaMmel Hayansioro obmero oOpasoBAHHA OTCYTCTBYIOT CeMb OONBIIMX TeM:
WHCTOMHHKH 3HEPrHM», «TEeTNNOBBIE HABIEHHAY, «CHBETOBLIE W 3IBYKOBBIE RBICHHAN,
«INEKTPHYECKHE H MATHHTHEIE ABIEHHAR, «CHITLl H ABHKEHHEY, KOTOPBIE NPEICTABNCHL] B
conepiatensHoil obnacti «@u3nveckne wayxdw TIMSS. [lpa stoM MemayHaponHbie
TpeGoBaHNA COrMACOBAHE ¢ TpeGoBaHMAMHM OOJBIIHHCTER CTPaH K CONCPRAHHIO
CCTECTREHHOHAYYHOTD 00pAIoBaHHA M ero (HIHYECKOH COCTARNAIOIIEH HA YpPOBHE
HavankHoro ofuwero ofpajopaHus. ITO NOIBOAKET TOBOPHTE O HEOOXOIMMOCTH
KOpPPeKTHPOBKH cofepskanu yuebHoro npeamera « OEpyEaomuii MUp», BBEIEHHH B HETO
HOBEIX MIEMEHTOB CONEPaHHE, MO3BOASIOMMX  o0y4aoUHMCA  NO3HAKOMHTHCH
C OCHOBHEIMHE HIHYECKHMH SBISHHAMM,

B wactomumiee BpeMa B 3-0 KmaccaXx M3 ECTECTBEHHOHAYMHBIX MpPEIMETOR
MpeayCMOTPERo H3yueHHe Tonsko Ononorun u reorpadus. Taxum obpasom, nponzowen
OTKE3 OT CYMIECTBOBABIIEH paHee BOIMOKHOCTH HIYYCHHN B MIAAUIEM MOIPOCTEOBOM
BO3PACTE HHTErpHpoBaHHore YyvebHore mnpeamera «EcrecTBosHanWe», KOTOPHIA
BEMIOYAN W aneMenTsl  (msukn.  Meway rtem  mmenHo sospact 10-12  mer
(uro cooTBETCTBYET 4-6 KiaaccaM), KOTOPBI OTAH4YaeT Bhicokas mOBOIHATEALHOCTS
H CTpeMAeHHE HCCNEeNoBaTh MPHPOLY, Haubonee AKTHBHO HCHONB3YETCA BO BCex
cTpaHax UM (OPMHPOBAHHE NEPBOHAYANLHBIX HCCIEOBATENBCKHX YMeHHH, asos
ecTeCTBEHHOHaYYHOH TIPaMOTHOCTH W HEy4yHOro MupososspenHs. Mexycorsennsiii
paspeiB B IBa roaa NPHBOAMT K yTpare Y MHorux obyuamomMxes HHTEpeca
K ECTECTBEHHBIM HayKaMm, a Takke K 3a0bIBaHHIO TeX [epBOHAYAIBHBIX

CCTECTBCHHOHAVHHBIX IHAHHH H }'MEHHE. KOTODEIE OulIH NoOayHeHsl HMH B pPaMiax



yuebroro npeamera «OKpyRarouui Mup»,

[Mpofnemsl coaepiKaTENLHOTO XapaKTepa Ha yposHe cpennero obwero obpazosaHus
cOCTOAT B guclanance pasTHYHBIX paigenos yuebuoro npeamera «@uinkan, Tak,
pesyneTathl | l-KnaccHHKOB, HIyvalomWmMx  yveOHuifi  npeaMer Ha  yrayOneHHOM
YpoBHE, B  MemayHapogHom  wcenenosaduu  TIMSS-Advanced  (panee -
TIMSS-Advanced) nokasslBatOT, 4TO HAIK O0YHAIOIIMECS JHAMHTEABHO MEHEE VCIIELIHO
MO CPaBHEHHMI0 C© HMX  3apy0emHBIMH  CBEPCTHHKAMH  BLINOIHAKT  3a1aHus
W3 comepaatentHoil obnacTe «PuINKa aTOMA H aTOMHOMO Aapay. 3710 ofRACHAETCH TeM,
¥T0 B mporpamme yweOHoro npeamera «®H3InKa» Ha YpoBHe cpeadero ofmero
o0paloBaHHA HIYHEHHIO COOTBETCTBYIOWIEro paigena (oOBMHO OH  HAIBIBAETCR
«Kpanrtosas QuINKan) B HACTOSIEE BPEMS YIASNASTCA IHAYHTENBHO MEHBINE BHHMAHHA
M BpEMEHH, 4em JpyramM paisgenaM. Hanporee, B nporpamMmax MHOTHX CTpas
H B MEXIYHAPOAHLIX TpeDOBAaHHAX BHHMaHHE K HIYHEHHIO 9T0H comepaaTeNbHOH
ofinacTH CYMECTBEHHO BOIPACTAET, B TO BPEMN Kak «yAeNbHLIA BecH TAKOro paijena,
kaK «Mexasuka», yMeHLUIZAETCA. 3T0 OTPAXaeT BAKHYI0 TEHICHUHKY B PasBHTHH
CONEPMAHNA DHINMECKOrD H B UEJOM ecTeCTEEHHOHAYYHOro o0pasoBaHHR, KOTOpas
COCTOHT B JOBOJBHO pPe3IKOM VBENHYEHHMH JMOMH COBPEMEHHBIX HAYYHLIX 3HAHNWNH
B colepkaHuM yyeDHBIX mnpeameros, ocobenHe npoguabHBIX. lefcTEHTENLHO,
COBPEMEHHBIE HANPABACHWA (QYHIAMEHTANBHBIX HAYMHBIX HCCASNOBAHMI (HanpuMmep,
(PHINKE MIEMEHTAPHBIX YACTHIL), TAK e KdK H PasBHTHE COBPEMEHHBIX WHHOBALMOHHLIX
TEXHOMOTHI (HAOPHMEpP, HAHOTEXHONOTHH, HIEPHEN MW TEPMOAJEPHAR 3IHEPreTHKA),
TpeDYIOT MOArOTOBKH MpeXie BCEro B 00MACTH KBAHTOBOH MHIMKH, 4YTO HE MOWET
HE YYHTHIBATHCH H B CONSPHaHHHE y1eOHRIX, 0co0eHHO NPOJHALHEIX KYPCOB,

Eme Ha oaHy npobneMy YEA3ILIBAIOT Pe3y/bTATHE TIOCYIAPCTBEHHOH HTOroBOI
aTTecTalHH B (opMe eIHHOTO rocyIapcTBeHHOTO 3k3aMena (nanee — EI'3) no dmanke,
W3 KOTOpPBIX CHenyer, 4To He Donee 4eTBepTH VYACTHHKOB 3K3IAMEHA CHPABIAIOTCA
¢ pelleHdeM 3a1a4, KOTopele TpeOyiOT NpHMeHEeHHA 3IHAHWA And AHAIH3IA PeaNbHEIX
cHTYauuii. 3TH JaHHEE B coBoKyYNHOCTH ¢ RaHHbIMH TIMSS-Advanced ceunerenscteyior
o HebDonswom xoawvecTee oby4alomuxcd B Hamel cTpaHe (B CPaBHEHHH ¢ JAPYTHMH

CTPaHAMM), HIYHAKOMKX HIMKY HA yrayOleHHOM YPOBHE, o0ecneqHBaioiieM
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popMHpOBaHHE ITHX W APYrHX CHOWHBIX BHIOB JesTenbHOCTH. HHmIME chnosamm,
B poccHiicknx  o0meoOpasoBaTeNbHbLIX  OPraHH3aUMAX  HEJAOCTATOMHO  KIACCOB,
H3yHamwnx hUINKy Ha yrayOneHHoM ypoBHe, TaKoe MonoskeHHe SBHO He COOTBETCTBYET
COBPEMEHHEIM  3aMpocaM Ha TMMOJAFOTOBKY HAYMHBIX M MHMKEHEPHBIX KaApos

1A IKOHOMHKH, OCHOBAHHO# Ha HHHOBALIHOHHB TEXHOTOTHAX.
2.3. [Ipobaemsl METOARYECKOrD XApaKTepa

PesynuTaTel MERAYHEPOAHOTO CPABHHTENBHOTO HCCIEIOBAHHA MO0  OLEHKE
obpazoBaTeabhbx JocTmwenuf ofyqatommxes Programme for International Student
Assessment (PISA) u BcepoccriicKHX NPOBEPOYHEIX padoT CBHIETEABCTBYOT O TOM,
uTo B ODVYeHHH (HIMKE He YIeNAeTcs IMTKHOe BHHMaHWe QOPMHPOBAHHIO TaKHX
yMmeHii, Kak NOCTAHOBKE 3ala4d MHCCIeNO0BAHHA, BBUIBIKCHHE HAYYHRIX THOOTE:
H NpejloikeHHE CnocobOB WX NPOBEPKH, ONpejefieHHe [IaHE HCCAeNOBaHNA
H HHTEPOpeTallis ero pe3yiIbTaToB, HCMOALI0BAHHE NPHEMOR, MOBLINAIOIIAX HAIEKHOCTE
nomyuaeMex gaHHslX. B npouecce obydeHHA npeinaraeTci HEAOCTATOMHO 3IAnanmi,
NpH pellleHHH KOTOphIX Heobxoammo o0BACHHTE NPHPOAHOE SEINCHHE HA OCHOBE
HMEIONIMXCA  3HaHHH, apryMeHTHPOBAHHO CHNPOTHOIHPOBATH PAIBHTHE KAKOrO-IHOO
npouecca. Mmelommecs yueOHO-METOIHYECKHE KOMILIEKTH IA NPenojasanns yiebHoro
npeamera «MH3NKa» HA YpoBHe OCHOBHOro ofllero M cpenHero obiuero ofpaioBaHms
Ha GazopoMm yposHe (H3IMKa M eCTECTBOIHAHNE) He PeWAlOT B MOAHOA Mepe 3azawy
(POpPMUPOBAHNA ECTECTBEHHOHAYYHOA rPaMOTHOCTH 0DYYAIOUIMXCA,

PeaynsTatet  wccnenosanus TIMSS  obOyuarommxcs § winaccos o JaHHble
rocyaapcTeentol  wrorosofl arrecraumn (ganee — THA) B fopmMe OCHOBHOTO
rocy/JapcTBEHHOrD 3K3asMena 1o gusuke (fanee — OI'3) cenneTenscTByIOT © anchanance
B (HOpPMHPOBAHHH CnocoBoB JNesTensHoCcT: Hanbonee BLICOKHE PE3YNLTATE AOCTHTRIOTCA
[IpH BOCNPOW3BEICHHH 3HAHWA B HX NPHMEHEHHH B THOOBRIX Y4eOHBIX CHTYALMAX,
AeMuHTE  PUKCHPYIOTCH JUIS NPHMEHEHHA 3JHAHHA B  HIMEHEHHBIX CHTYaUMAX,
npu oDBACHEHHH HBNeHHA H onHcauuy HaOmogeHHil H ONLITOB. AHAMHI ANNApaTa

YCBOEHHA }"LIE‘EHIJ'HETU'IIIT‘-IEE KHX KOMIIIEKCOB NMOKAIBBAET HX HCIOCTATOYMHYED
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HACHIIEHHOCT 3alaHHAMH, (QOPMHPYIOUIMMH CHOMHBIE YMEHHA CTPOHTE JOTHYECKH
CHAZAHHLIE PACCYXRISHHA, ODBACHATE PEIVALTATH ONLITOB, CAMOCTORTENLHO MPOBOAHTE
HCC/IEN0BAHHA.

Pesynbrarel BemonHenus sagasmil THA #  mesIyHapoAHEIX HccnelZoBaHMil
MOKA3LIBAIOT, HTO HeoDXOIHMB! HIMEHEHHWA B MeToAuke o0yveHHA cnocobaM pelleHHs
3afad. ITH crnocobm JOMHHL CBOAHTRCE HE K 3GYMHBAHMIO ANTOPHTMOB PeLIEHHA
THNOBRX PacYeTHLIX 3aldt, a4 OCHOBLIBATBHCA HAa YMEHHAX MEePEeBOAHTL HA RILIK tl]H':'IHI{u
OMHCAHHE PeANbHON CHTYAUHH, CaAMOCTDATE/NBHO BLIOHPaTh (PHIHYECKYIO MOjels
NpH peledn 3an0a4, 060cHOBLIBATE BLIDOP HEoOXOAMMBIX 3aK0HOB H opMy,

BamuefnnM yenoBHeM Ka4ecTBEHHOTO 00YYEHHA (PHIHKE ABNASTCH MaTepHanbHO-
TEXHHYECKOE OcHameHHe kalWHera QHIMEH, BKIOYAIONIEE JeMOHCTPALHOHHOE
1 nabopatoproe obopynopadie. OdopyzosaHRe JOMKHO oDecnedyHBaTh HabmogeHwHe
M HCCAeTOBAHME KIOMEBLIX #BIeHH, HCCNEA0BAHHE IMIHPHYECKHX 3JaKOHOMEpHOCTEH
i GoneMHCTRE  (YHAAMEHTANRHLIX JAKOHOB, HIMEPEHHE HIYHEEMBIX  BEIHYHH.
Jatopatoproe ofopyloBaHHe AOMKHO ODECTIEYHBATH CAMOCTONTENLHBIN YHEHHHECKHH
IKCTIEPHMEHT, TPH ITOM HOPMATHBHO O0A3ATENbHLIM BHE 3IABHCHMOCTH OT YPOBHA
wiysenna  yueOworo  npeamera «dwaukan  (Dasosmit | HAM  yrayOneHHbI)
u obpazoBaTensHOl MporpamMmel (Ha YPOBHAX ocHoBHoro ofuiero M cpegdero obiuero
oDpasoBanud) SBafeTcAd (QPOHTANBHEIH yueHMYeckHid axcnepument. HMamepurenshntii
KoMmIexe kabmHeta GHINKH nommed OWTE CHOPMHPOBAH HA OCHOBE ONTHMANBHOTO
COMETAHHA KJIACCHYECKHX (AHANTOTOBRIX) H COBPEMEHHBIX (HH(POBBIX H KOMNLIOTEPHEIX)
CpPeACTB H3IMepeHHA H cMocodOB  IKCMEPHMEHTANBHOTO HCCAENOBAHHA  ABICHHI
H HCCASA0BAHHA 3AKOHOB H JAKOHOMEpPHOCTEI.

OreyecTBeHHAR yuehHan MPOMBIILIEHHOCTh cepHiiHO BBITYCKAET
AnA 0DpasoBaTeNbHLIX OPraHH3aumil, peamH3VIOMIMX OCHOBHBIE 00MIe00paszoBATENbLHBIC
nporpamMMel (1anee - ofmweodpalopaTenbibie OpraHH3alng), pasnuuHoe oGOpyIoBaHHE
ANK HIYYEHHA (HIHKH HA IKCIEPHMEHTATLHON ocHoBe, TIpH ITOM OTCYTCTBYIOT EIHHKIE
TpeDOBAHHA Kak K MepedHio oDopyIoBaHWA, Tak H K TapaMeTpaM npHdopos
W marepnanos, PeansHoe NOMOXEHNHE ¢ OCHAIEHHOCTERY Y4eDHBIX KaOWHETOB BEIILIBAET

TpeBoOry, it De3 HenpapAeHHA CHTYALHH KpafiHe 3aTpyiHeHa MOASPHH3ALNA QE3HgecKoro
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00pa30BaHHA.

Tpanuunonno B Hamell crpase 3IKCNCPHMEHTANLHBIE 3AAHHA HE  peankHOM
ofopyaosannn Oman YacTeio THA, HO B KOHTPONBHEIX MIMEPHTENRHLIX MaTepuanax EID
TAKHE JANAHHA OTCYTCTBYIOT, ¥ mpenoaasarteneii GopMuHpyeTcs OTHOMEHHE K y4eDHOMY
IKCHOEPUMEHTY KAK MANOIHAYHTENLHOMY H HeoOA3ATENBHOMY BHIY IENTENLHOCTH, HTO
npusoauT K npededpesxesmio  nabopatopHeiMH paDoTaMH M, Kak  CAeAcTBHe,
K HEVIORTETROPHTENBHOMY VPOEHIO OCBOCHHMA O0YHAIONIMMHCA SKCOEPHMEHTATbHLIX
YMEHMH, KOTOphle SBAAIOTCA  HeoThesiemoli  coctasasiomell  ecTecTBeHHOHAYYHOI

PaMOTHOCTH.

2.4. Kaapossie npodaembi

Hanpasnenme neaarorrdeckofl mMoaroToBkH B 00paioBaTenbHelX OpraHH3alLHAX
peiciiero  o0pajoBaHms, N0 KOTOpoMYy oOydaiorcs Oymymme yuwtens dmankn,
Maio BocTpedoBaHO B CBA3H ¢ HHM3KHM npecTikeM npodeccun. Kpome Toro,
MPH NOCTVIIEHHH HA 3TO HANPABRIeHHe NOAroTOBKH TpedyeTcs cepTHdukar o caaye EID
no ofIEeCTBOIHAHMIO, @ He (MINKe, 4TO NPHBOANT K HaDOpY HA 3Ty CHEUHATBHOCTH
BRIMYCKHHKOB, HE MOTHBMPOBAHHBIN K HIYMCHHIO (DHIHKH # HE HMEKLIMX A0CTATOYHOTD
YPOBHA IHAHMA I8 OCBOEHMS B oDpasosarensHoil mMporpamMe BhICIIEro oOpazoBaHiis
kypea obmed ¢uankn. B yweOHeIX nnanax oO0pa3joBaTeNBHEIX OpraHH3IallMil BHCINErD
o0pa3oBaHis, FOTOBAIIMX YYHTenel, CYIIeCTBEHHO COKpPAMIEHO BpeMA HA MNpeiMETHOS
ofy4eHHe, 4T0 HETATHBHO OTPRKAETCA HA KAHECTBE MOArOTOBKH OyIymMX Yyautenef
PHIMKM.

OtHions He BCe BRIMYCKHHEH o0pasoBaTeNbHBIX OpPraHW3AlMi  BICIIErO
00pAI0BAHHA TMEJArorH4ecKoil HanpasneHHoOCTH padoTaloT [0 CHEeUHATLHOCTH, W9TO
CYIIECTHEHHO 3ATPYIHAST Npouece oOHOBIEHHA NeJArOrHYecKHX Kaapos 8 obnacTw
ofyuenns ¢manke, JlaHHBIE MEKIYHAPOINHBIX  CPABHHTENBHBIX  NCCHENOBAHNI
W HAUHOHATLHBIX HMCCAESJOBAHMI Ka4ecTsa 0DpPA30BAHHA MOBOPHAT O BRICOKOM CPEIHCM
BO3pacTe yunTened (uIankn B PoccHH, MANOYMHCIEHHOCTH TPYNNEL yaHTenel ¢ onsrroM

paboret go 10 net.
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[lpoueaypa orThopa OJKCNEPTOB ® pPerdHOHAAbHLIE NPeIMETHBIE KOMHCCHM
no Npobepke 3anaHHil ¢ passepHyThiM otBeTom O u EI'D KocBeHHO CBHACTENRCTBYET

0 HEOCTATOMHOM YPOBHE NPEAMETHON MOATOTOBKH YacTH yunTenel GHitku.

3. UHeaw n zanaum Konuenunn

Llensto KoHuenumn ssasercd oDoinabyeHHe MepONpHATHH, HanpasieHHLIX
Hd NOBLILICHHE KaMeCTBa NPenofasaHns H MaydeHns GuIukn B ofmeobpazosarentHux
OPraHH3aIMax ¢ YYETOM MEpPCNeKTHEHEIX HANpPaRIeHHH HAYYHO-TEXHHYECKOTO PasBHTHA
Poccuiickoit ®egepaunm. YxalagHas Uens JOCTHTEETCH MOCPEACTBOM  pelLIeHHA
CAEAYIOLWIMX 3a0au:

oOHOBIEHHME JOKYMEHTOB, PErNaMeHTHPYIOUIMX colepikaHHe (QHIMHECKoro
obpazoBaHis;

o0HOBNEHHE CONEPRAHHA TPHMEPHBX OCHOBHBIX O0pPA3OBATENBHBIX NPOrpaMm
HAYaTbHOrO OOMIEro, OCHOBHOTO ODUIEr0 H cpeaHero obmero ofpasoBaHHA © YHeTOM
APEEMCTREHHOCTH H KOHIENTYATBHKIX MOIX0I0R K H3YYEHHIO (hHInKy;

obHOBNEHME V4eOHO-METOOWYECKHMX KOMIIEKCOB, TEXHONOTHA M METOOMK
obyveHun;

COBEPIIEHCTROBAHME MATEPHATRHO-TEXHEYeCKON Basw kabuHeToB dHIHKH;

COBEPIIEHCTBOBAHHE CHCTEMB OLCHKH YUeOHBIX JoCcTikeHHA 0Dy HAUOLIHXCH;

COBEPIIEHCTROBAHHE CHCTEMb MOATOTOBKH YMHTENnel (MIMKM M NOBBILUEHHA HX
KBATHOHKAEN ¢ HCMONB30BAHHEM COBPEMEHHBIX TMEJaroTWHecKHx  TexHoaorHii

i MeTonos oby4eHns, cogeficTeie HX npodeccHOHATBHOMY POCTY.

4. OcuoBnbie nanpasiaenna peaansaunn Konuenumn

Obnosnenwe colepxanus o0pasoBaHHs, OTHOoCAWErocd K o0nacTH  (HINKH,
NON#HO GAINPOBATECH HA CHEAYIONIHK OCHOBAHMAX.
Ha yposne Hawanssoro ofmero o0pasoBaHHR 3MEMEHTHl (HIHKH TOJAKHBI

BXOONTE B Cojlepianne npuMepioli ocHosHol ofpasosaTenbHOll MPOTPaMMBl HAMAIBHOTO
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ofmerc obpajopanms B dacTH  npeaMerdodl  obnact  «OO0mecTBOIHAHME
H ecTecTBoaHaHmen (yueOumii npeamer «Oxpymaoumit Mupe), KoTOpas [oaEHa
BKTIOMaTh B Ce0f 3IHAKOMCTBO ¢ Haubonee SPKHMH  (QHIHYECKHMH  ABJEHHAMM,
ArPEraTHLIMHE COCTOSHHAMH BElllecTBa, PA3HYHLBIMH BHIAMH JHEPIHH H HX B3aHMHBIMH
MPeBPALIEHHAME. AKUEHT B 00Y4eHWH NOMKeH AENaThcd HA HArMAAHOM 3HAKOMCTEC
ofyuaromuxcs ¢ QHINYECKHAMH SBASHHAMH H Ha Takux JAeflcTensx, xak Habmoaedue,
OnMHCcAHWE SRNeHI, npeanonoments of HX NpHuHHaX, npocTediline ONLITEl M HIMEPEHHS.

Ha ypoese ocHoBHoro ofmero oOpazopannf B 5—6 Knaccax memenTh 3kl
MOIYT H3YHAThCA B paAMKaX HHTEIPHPOBAHHBIX ECTECTBEHHOHBYYHBIX KYPCOB 33 CueT
yuelHbix 4acos wacTH yuebHoro nnasa, dopmupvemoil ygacTHrKaMu o0pasoBaTenbHLIN
oTHOWeHHIL. 31ech IHAKOMCTEO ¢ OCHOBHBIMH (HHINYECKHMH ABIEHHAMH LenecoobpaiHo
MEPEHECTH HA HOBLI  KAMCCTBCHHBIA  YPOBEHB, NPEINONATANONIHA NpoBeleHHE
npocTefIAX HCCAenoBaHMii, WiMepeHHA W dawe oOpaboTKy [NaHHBIX € NOMOIILK
koMnstoTepa, MMenno Ha ToM 3Tane ofygalommecs cnocobHBl NEPeXoaMTh K HAYHHbIM
o0BACHEHHAM HEKOTOPLIX ABNEHHH H MOHHMAHHIO BIaHMOCBATH PA3HLIX HAYK O NpHpoe,
OCMBICTIEHHO HCTIONB30BATE TAKHE MOHATHA, KAk (Gakt, runoresa, Moaels, NpoBepoqHbLH
akcnepument. ChopMEpoBaHHEle HAa 3TOM 3Tane oOYHEeHHA NMEPBOHAYANBHLIE HAYHDLIE
NPEACTABNEHHA W  JKCIEPHMEHTATBHBIE YMEHHA TOArOTABAHBAIOT  BOIMOKHOCTE
and  mochenywollero  ocBoeHMA  yueOHoro npeamera a@uaMkas  H o ApPYTHX
ECTECTBEHHOHAYHHBIX NPeIMETOB HA OCHOBE AKTHEHON NOIHABATENLHOR AEATENABHOCTH,
BKJTFOMAN AIEMEHTEl CAMOCTOATENBHOIO HOCIEI0BAHNA.

B 7-9 wnaccax yueOnmifi npeamer «DuIHKay IOKEH NPENOJABATECA B BHIE
obDf3arenbHOro OAf BeeX oOOYYaOIIMXCA CHCTeMaTHHeckoro Kypca. CrepaHeBBIMH
aneMenTaMl  yyebHoro npeadera «Mu3Kay ABIAIOTCA  (DHINYECKHE  ABRTEHHA
((popumpoBaEie 3HAHKHA 0 NpHpolde QHINYECKHX ABICHHHA, MX OpHYHHAX, 00 OCHOBHBIX
HHINHECKHX MOHATHAX M 3HaHWA (PeHOMEHONOrHYecKHX 3aKOHOB (uankn). KmouensiM
Ifech TOKHO ABIATHCA HAOMOOEHHE M IKCHEePHMEHTATEHOE HOCTEAoBaHHE (PHIHYSCKHX
ABNeHHN, HIVYCHHe 3AKOHOB (HIMKH HA OMIOHPHYECKOM YPOBHE, [pHMEHEHHEe
fanteckHX aHAHHEA B peanTbHLIX KHIHCHHBIX CHTYALHAX, MOHHMAHHE CBAIH (UINKH

C OKPYXKAHOUEMH Hac yoTpoHcTBaMe H TexHomorwame. [lomkHo OwTh pacumipeHo
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HCTIONTBIOBEHHE  HMCCASAOBATENBCKOrO MOAXONE B YYEHHHECKOM  JKCMEPHMEHTE,
a B TpeDoBaHHAX K pe3ynsTartaM o0yqeHHS AKUEHT Jo/aed ObITh CAENAH HA BHINOJIHEHHH
jafandfl Mo oOBACHEHHD (HINYECKHX SBIEHHA H3 OCHOBE MMEHOUIHXCH IHAHHA
(Ka4ecTBEHHEIE 330a4H ).

Crcrema npakTHyeckHx padoT JomkHa 0AIHPOBATECH HE ONTHMATLHOM COYETAHHN
KPATKOBPEMEHHEIX ONBITOB H  nafoparopHelx paloT W CO34BATHE  BOAMOWHOCTE
ana HalmoZeHHA HIYYAEMBIX ABIEHHI, IHAKOMCTBA C TEXHHYECKMMH YCTPOHCTBAMH
H OCBOCHHA ODYYAIOMIMMHCA METONOB NPOBENEHHA NMPAMBIX M KOCBEHHBIX HIMEPEHW,
HCCNEAOBAHHA 3ABMCHMOCTH ofHofl QMIndeckoll BenwvMEsl oT apyroi. [Ipm stom
oBecneyHBaeTCA IHAKOMCTBO OOYHAIOMMXCA ¢ (QHINYeCKHMH NpubopaMy W NpoueTypoi
MPEMBIX HIMEPeHHI C HCHOALIOBAHHEM CTPENOYHEIX H UHQPOBKX NpHOCPOB, & TAKKE
DaTYHKOB, MONKTIOYaeMEIX K KOMITBIOTEPY.

C uensio yBenHdeHHs KoJH4ecTBa o0yqaloiiMXcs, MOTHBHPOBAHHEIX K HIYUEHHID
yuefnoro npeamera «DuiMka» W BeIGHPAIOWIMX €ro HAa YpoBHe cpeaHero obmero
obpaIoBaHUs B KauecTse MpodHILHOrO, OCHOBHOM O00pa3joBaATENsHOH NpOrpaMMol
ocHosHoro obltero obpajoBaHus LO/DKHA NPEIyCMATPHBATECA BOIMOMKHOCTE HIYUEHHSA
yraybnennoro kypea ¢uaEkH B B M 9 Knaccax, BRMIOYAKOMIErO HIYYeHHe paiiena
aMexannka» B 9 knacce H yBeITHYEHHE YHCIA MPAKTHYECKHX paboT.

Ha yposxe cpexdero obuwero o0paloBaHHA QHINKA MOMET HIVUATHCR
ambo B paMkax MHTerpHpoBaHHoro ydeDHoro mnpeamera «EcTecTBOZHaHHEM,
nubo kax camocroATenbHull yaebusi npenmer. CrepxHesol noeel yusdHOro npenMera
«Du3nkay Ha YpoBHEe cpeHero obiero ofpalosaTesHOro ABASETCA (PHIHTSCKAS TEopHa.
PaiauTite TEOPETHHECKOrD MBILUIISHMA OCYIIECTBARETCA HA OCHOBE OBJANEHHA MONMHLIM
LIHKIMOM MPOLIECca HAYYHOro NOIHAHHA (HIHYECKHX CBONCTE OKPYRKAIIIErD MHpa.

OcHosHOR Uenslo HIYMeHHs npeamera Ha 0GazoBoM YpOBHE [OMKHO CTATh
dopMHpOBAHNE ecTecTBeHHOHayuHoil rpamoTHocTH, Wro Tpebyer cCyMeECTBEHHOIO
VeUTeHHA MeTojoNornveckoil cocrasmmomeil yuebnoro npeamera, Gonee IMMPOKOTo
HCNONLIOBAHMA  3470aHHA  NPaKTHKO-OPHEHTHPOBAHHOIO XapakTepa H  oOCYHIEHHH
BOTIPOCOB COBPEMEHHON HAYKH C ONOpofl HA MCTOYHHEH HAYUYHOR W HAYYHO-NOMYAApHON

HHpOpMALIHH,
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Ha yrayGnendoM ypoeHe yueDHBID npeameT «PHIHKa» HIYYAETCH KaK HAyMHAR
OHCLHIIHER, HMEIAs HEeNoCpeACTBEHHOe OTHOWeEHHe K Oynymed way4yHoi
HIH HEKEeHepHOH mpodeccHonansHoil chepe neaTensHOCTH, BulbpaHnoH o0yHaOmMMCA.
ObHoBneHHe CONCPHAHHA 3eCh — 3TO BBENSHHE BOTPOCOB, CRN3AHHLIX C COBPEMEHHOH
dsnkoit. Conepaanne npeaMera Ha YTAyONeHHOM YPOBHE HYMKIAETCH B MIMEHEHHHX
B YACTH HANONHEHMS pasgena oAToMHA® W sfepHad  (uouka»  daxramu
H  3AKOHOMEPHOCTAMH, CBS3ZHHBIMH C JOCTHACHHAMH COBPEMEHHON QH3IHKH
(B mpenenax IHAHWI, MpeNOCTABNAEMEIX NpOrpaMMaMy no Matemardxe). Peamwsauns
CHCTEMHO-IEATENFHOCTHONO NOAX0Aa NpH npenojasanny yqebHoro npeaMera «PH3HEaR
HAa YraybDleHHOM YPOBHE J0/KHE DaIMpoBaThCcA HA MCNONLIOBAHHH CAMOCTOATENBHOIO
VMCHHYECKOTD JKCTepHMEHTA, BEMIOHAIOIEro GponTansHue JabopatopHsle paboTsl
i paboThl MPAKTHKYMA KAK NOCTORHHO AeficTylomero dQaxropa obpasosatensHoH
NeATeNEHOCTH,

Obuosnenne cojepaanud gusnyeckoro o0palosanus TpedyeT COBEPILEHCTBOBARNA
npiMepHoil ofpazoBaTensHOl NporpaMMsl HaYansHoro obumero obpaloBaHHa 1 yYeDHLIX
METOIMHECKHX KOMIUIEKCoB no yueduomy npeamery «Orpyarommi Mups:.

Llenecoobpasno  palpaboTaTe cepHio  JOTIOAHHTENBHBIX  0OMIEPaIBMBAIOIIHX
nporpaMM a8 00yvaOWIMXcA 3-7 KIACCOB, HaMpaBTeHHBIX HA pPAa3BATHE HHTEpeca
K H3YMEHHIO (PHIHKH, 3 TAIOKE YCOBEPILEHCTROBATE AONOIHHTENEHEE 00IepaIBHBAIONINE
APOrPaMMEL, PEATHIYIOUIHE PaIHYHEIE HAMPABICHHUS TEXHHYECKOTD TBOPYECTBa AeTel.

Heofxonuma paspaborka ornensHoil npuMepHod ocHosHOA obpasosaTensHod
nporpaMMsl ¢ yrayGaeHHsiM  u3ydensem  yueDHoro  npeamera  «@u3nkar
ans obmeobpazoBaTe bHEIX OPrannIali, peanusyoumx obpazosaTe/bHbIe NPOrpaMMbl
no yrayGaeHHoMY HIYYeHHIO MATEMATHEH,

OGHOBNEHHE  NPHMEPHBIX  OCHOBHBIX  0OWeoDpajoBATENBHLIX  NPOIPaMM
0 yuyeOHEIX METOIHYECKHX KOMIUIEKCOBR no yuebHoMmy npenmery «@uankay IOMKHO
oDecneuNTs  PEeAnHIaLNI0  JedTeNBHOCTHOTO MOOX0Ja K HIYyYeHHIo  y4edHoro
npenMera, 4To MOMET PeanrHIOBATECS Yeped YCHIeHHe NpPHKIAIHOro Xapaxktepa
yuyeDHOrO MATEpPHANE; PACIIHPEHHE 10H YHEHHYECKOTO IKCIEPHMENTE; TEPEOPHEHTALIMIO

DEPEEGHETE.‘]L}I{Iﬂ ACATENIEHOCTH HA NPHAMEHEHHE IHAHHA B KOHTEKCTE MHIHEHHLIX
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CHTYaUH;, YBenW4eHHe A0AH 3aflanui Ha obnfcHeHHe H [10KAlATENLCTBA B Annapare
yesoeHMA yueDHHKoB #  T.1. HeoOxoammo co3gars JHIAKTHUECKHE MAaTepHATh
(3anaunnke, paboume TeTpanH, CcDOPHHKM IHATHOCTHYECKHX MArepHasos H Ip.),
coflepwaline He TONbKO TPAJHUMOHHEIC pacueTHLIe 3a1a4H, HO H 3alaHHA, BLINOJHEHHE
KOTOphIX TpeDYeT He NpocTo peliHTh 3a1aqy, cIeays HIVHeHHOMY ANMropHTMY, HO H JaTh
MORCHEHHA, NOKa3aTh H 0D0CHOBATE CBOIO TOMKY IPEHHS, MPHMEHHTE 3HAHHA K pPelleHHIO
npobnem,

Bawnoil coctapnmomeii ofHOBAEHHN comepwands (uindeckoro ofpazosanns
ABANETCA COBEPLICHCTBOBAHHE WHCTPYMEHTAPHA N0 OUeHRE YYeOHBIX JOCTHAEHHT
no ¢u3MKe, BKMOYMAR PACUIHPEHHE HWHCTPYMEHTAPHE [ANA [POBEISHHA BHYTpPeHHEI
CHCTEMB! OUEHKH KadecTsa oO0pajoBaHHA, MYHHIHNANBHBIX H PErHOHANBHBIX CHCTEM
OLEHKH KauecTsa o0pajosaHis, oDHORIEHHE KOHTPOJIBHBIX HIMEPHTENBHEIX MATEPHANOB
ANA MPOBENEHHA TOCYIAPCTREHHON HTOTOBOM ATTECTALNH, BCEPOCCHACKHUX NPOBEPOYHLIX
palioT W ApYrHX OUEHOMHBIX mpouenyp. B kavectse HanpasieHuil COBEPIIEHCTBORAHHA
PACCMATPHBAKOTCA: PEANM3AIAA  JeATeLHOCTHONO TOAXOAR K oueHke  yuehHmix
nocTHaeHul, YoHNeHHe poOJIH KAYECTBEHHBIX 3Jajad, YBEIHUEHHEe [00H 3JajaHHi
MPAKTHKO-OPHEHTHPOBAHHOID XapakTepa, pPacllMpeHHe CMeKTPa 3aJaHHi Ha TpOBEpKY
MeToooMoTHYECKO cocTaBnsiomeR Kypca, BBEIEHHE IKCNEPHMEHTANBHBIX 3anaHHi
B KOHTPOIBHBIX H3MepHTeNbHBIX MaTepmanax EID. Dxcnepumentansuas gacte EI'D
MO#ET BBIIONHATHECA B OTAEAbHBIT OT NHCbMEHHON YacTH JeHB B CHEUHATLHOM
IeHTpPE, OCHAIEHHOM HeobXomuMeM nabopaTtopHsiM obopyaosanuem. [Li8 BeInonHeHns
IKCOEPAMEHTATEHEIX 3ANaHHI MOryT HCOOAL3OBAThCA Habopul obDopynosaxus Ho Oaze
TPATHIHOHHEIX NPHGOPOB H MATEPHANOB, BKTIOYEHHBIX B NepedeHh O000PYIOBAHHS
nng  kabuHeToB (GHINKH, THO0 KOMIBIOTEPHBIA HIMEPHTENbHEIA OG0k (KOMIOBIOTED
i IOAKIIOMEHERIE K HEMY JaTYHKH N8 HIMEPEHHA PazIH4HbIX PHINGECKIX BETHYHH ).

Monepuisamna noaxonoB K nNpenofjasaHMio yuebHoro mnmpenMera «wDiMEan
Hd VPOBHAX OCHOBHOTO oDmero © cpeqsero oOmero o0pasoBaHHs  [OKHA
0DeCneYMBATECA  BHEAPEHHEM COBPEMEHHBIX TEXHONOTHH oOydeHHs, TAKHX Kak
TEXHONOMHA HCAONBIOBAHMA KOMIBIOTEPHOIO MOIEIHPOBAHEA H GHATHIA JAHHBIX

B MpoIecce HCCNEI0BATCIBCROT D GE}I’HEH.I-[:II; TEXHONOTHA, OCHOBAHHAR Ha HCMMOIBIOBAHHM
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[IAHIIETHRIX KOMIBITEPOB; TEXHONOIHA COTPYIHHYECTBA B 00y4enn# (paboTa B Mankix
FPYHHax COTPYOHHYECTEE), TEXHONOIHA «NepeBepHYTONoy o0VHeHHE (CAMOCTOATENBHOE
HIYYEHHE HOBOTD MaTepHana 0 TpoBEIeHHA YPOK4), TeXHONOHE JONONHEHHOI
PeANbHOCTH (BHPTYRNbHBIE O0BEKTH H HHOOPMAUHA T0NOTHAKOT CHENEHHR O PHINHECKHX
o0beKTax # okpyxalollell cpefe NpH NpoBedeHHH YMeDHBIX HCCNEIOBAHHIT), TEXHOIOTHA
(pOpMUPOBAHHA IKCOCPHMEHTANBHEIX YMeHHA ydammxca. COHEM W3 NPHOPHTETHRIX
METO08 00YYEHNS ABIAETCH POCKTHO-HCCAEA0BATEILCKAR SATENBHOCTE 0Dy ADIIHXCS,
MMEIOIIAN  MHTErpaTHBHBIA  XapakTep #  OCYIIECTRIAEMAN HA OCHOBE HOBOM
o0pasoBaTenbHON Cpeikl, KoTopas fAenaer oDyYalOIIAXCH AKTHBHBIME YHACTHHEAMM
o0pa3oBaTeNLHOTO NPOIECca, AT BOIMMKHOCTE IWHpoKoro seibopa B olnacty Oyaymero
MPOpEcCHOHATLHOTO Pa3BHTHA HA OCHOBE (YHAAMEHTANBHOH ecTecTBeHHOHaYMHOMN
H MaTeMaTH4eckod NoaroToBKH.

Hna obuornenns copepwanng ganveckoro odpasopanid HeobxXoaHMo oDeCTIeunTE
NOArOTOBKY:

vuuTeNeil HadansHoro ofuero o6pa3oBAHNA K MPETIOAABARNIO YHeOHOTO TpenMeTa
«OKpyRaOMKA MHPY, BRIIOMAIOMEro HOBBE NMIAKTHYECKHE EIMHWIEL, OTHOCAIIHECH
Kk ofnacTH gHIMKMH;

vudreneil GmIMkn K npenojaBanmie  ydeOHoro mpeamera  «dizmkan.
OGpazopaTensHblie NPOrpaMMbl  BRICINETO MW JIONOIHHTEABHONO NpofeccHoHaNEHOTO
OOpajOBAHMA OOMAHB  BEKMIOYaTh GAOKM NpeaMeTHOro colepwaHus  (pemeHwde
CAOMHBIX 387084, BOMPOCH COBPEMEHHLIX HayYHEIX HCcaenoBaHHii n T.0.) B OGnoxH
METOAHYECKOro XapakTepa, oOecrnedHBaloliHe OCBOCHME TeXHMKH H  o0opyloBaHNA
T8 KOMMNBIOTEPHIHPOBAHHOTO IKCHEpHMeNTa, HhexTHBHLIX MeJarorHyeckux MpakTHE
HOpMHPOBAHASA ECTECTBEHHOHAYYHON MPaMoTHOCTH ofYyUalOMHXCS.

BamueflunM noxazaTeneM OUEHKH JCATENLHOCTH YUHTENA dM3IMKH JoNkeH ObITh
moKazatens AMHAMHEH obpazoBaTensHBIX focTiokenuil ofyvmommxcs, o kortopod
MOMHO CYIHTh KaK Ha OCHOBAHWH BHEIIHHX OLEHOYHLIX NPOLEIYP, TaK H HA OCHOBAHHN
BHYTpEHHEH CHCTEMBI OLEHKH KadecTsa obpaloBanis.

Jns  npenogasauns  yyebHOoro pgpenmeTra  «ACTPOHOMHA» B Ka4YecTBe

CAMOCTOATENBHOTD Y4eOHOro mnpeaMerTa Ha YPOBHE cpenHero obmero o0pajoBaHms
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HEeoBXOAMMO NPH MoMYYeHHH Baicilero o0pa3oBaHHA NeJarorHvecKkoil HanpaBieHHOCTH
MPHCBANBATE KBATHGOUKALMIO «yuHTeNl BHUIHKN B ACTPOHOMMIY.

MarepranbHO-TEXHHYECKHE YCMIOBHA OpraHHlauMM npouecca obpasosaTensHOH
aeatentHocTw  TpelyloT  ocHamenua  KabuHera  QMIMKHM  HEOGXOAHMLIM
ofiopynoBaHHeM, & Takke OCHAUIEHHS crneudansHodi nalopaTopum 08 NPoeKTHOR
W vueOHO-HCCnenoBaTensCKoH  gesTensHocTd  obyuvaommxes (enunofl aaboparopHu
a8 Beex y4eOHBLIX NpeaMeTos ectecTseHHoHayunoro umkna), Ordop obDopyroBaHus
OnA KaOHHETa OWINKH JOIKEH OCYINSCTBOATRCH HA OCHOBC MOPHHLMNOB TOIHOTHI,
NpeeMCTBEHHOCTHE H  ONTHMANBHOTO COMETAHHA KNACCHYECKHX H  COBpPEMCHHAIX
(LndpoBRIX M KOMNBIOTEPHBIX) cpencts  WaMmependil. [lpuopurerom  amisercs
nabopatopHoe ofopyaoBaHHe 18 (PPOHTATLHOTO JKCHEPHMEHTA, KOTOPOEe ONTHMAILHO
NpecTARNSTE B BHAE TEMATHHECKHX KOMIUIEKTOB ([0 MEXAHHKE, MONEKYJISpHOI
tm3nke, anexTpoanHaMuke ¥ ontuke). JaboparopHoe ofopyaoBaHHe I8 NPOBSACHNH
npakTHdeckHx  pabor obecneuBacTcd B pacHETE N0 OJHOMY KOMIIEKTY Ha JBYX
obyvarommxes, [emorcTpaumonnoe ofopynosanie GOPMHPYETCR B  COOTBETCTEBHH
¢ MPHHIHNOM MIEHAMATbHON JOCTATOMHOCTH, 4T oDecneqnBacT NOCTAHOBKY KIMOMEBLIX
NEMOHCTPALIAN M HCCHeAoBAHME H3YHaeMbIX SBACHHA H OPOLECCOB, IMIHPHYECKHX
0 (¥YHAEMEHTATLHEIX 3AKOHOB, HX TEXHHHECKHX NPHMEHEHHI,

Llenecoofpasno nepeliTn  Ha  demepantsHuil  NporpaMMHo-ueleBod  cnocoG
ofHOBTeHHR MaTepRuTeHoN Gassl kabunetos duinkn, Heobxoanmo paspaborats ennHule
TEXHHYECKHE YCNOBHS npon3sofcTea obopyfoBanus a8 oDydeHHs y4eDnomy
npenmery «@uznkay B ofmeofpaloBaTenbHLIX OPraHH3IALUHAX, YTO NO3BOAHT obecne T s
CTAHJAPTH3ALMIO OCHAIEHHA KaOHHETOB (HIHKM,

Hyxnaercs B COBEPUICHCTBOBAHHH CHCTEMA JOMOMHHTENLHOND 0DpajoBaHuR lerel
B obnactd (PHIMKH, B pacIIHpPeHHH YHCIA MEPOIIPHATHI NMPOCBETHTE/ILCKOND XapakTepa,
HANPABAEHHBIX Hd pa3sBATHE MOTHBALMH K HIVMEHHHW ((HINKH, B TOM 4Hcie
BCEPOCCHACKHX KOHEYPCOB H COPEBHOBAHNI MO TeXHH4eckoMy TopuecTsy. Heobxoauma
paspafoTka ®  cepTHHKAUHR JONONHHTENLHLIX  OOWEPAIBHBAIOMIMX  [IpOrpamMm
B obnact ecrecTBO3HAHHA (M (H3INKH), HANPABICHHLIX HA PaIBHTHE MOTHBALIHH

k MIVMEHHI0 Y4eDHBIX NPeIMETOB eCTECTBEHHOHAYYHOTO NHERE, KOTOpRIE MOryT
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PEATHIOBATECA B 0DmeoOpasoBaTenbHBIN OpraHM3allMAX, & Takke pacmpocTpaHeHHE
3hPEKTHBHOTO MEJArorHHeckKoro ONLTa MO PeamHIadlMH Takux nporpamsm. He menee
BAKHLIM ABIACTCH DPA3BHTHE CETH OpraHmzaumil JONOMHHTENLHOrD O0DpasoBaHHA,
PEATHIVIOUIHX PasiHyYHble JONOAHHTEIbLHEE 00MlepaIBHBAIOIINE NPOTPAMME! B 00NACTH

TEXHHYECKOTD TBOPYECTBA.

5. Peamzanna Konnenunn

Peanmsaums Kosuenuun oDecrieqHT HOBHIA YPOBEHB H3IYHEHHA W MpenogasaHns
yuebioro npeaMera «Dusukany.

[TnanupyeMbiM MEXAHHIMOM peanasamny KoHUenuHH SBIfeTcd BRIOYeHHe
COOTRBETCTBYIOMIMX 3a0a¥ B OCVIUIECTBANEMBIE MEPONDHATHA LEASBLIX (eaepanbHbix
W PErHOHATBHBIX NPOTPaMM H MPOrpaMM PAIBHTHA OTASIBHEIX 00meodpaloBaTeNbHblX

opraHmMzamui, GHHAHCHPYEMBIX 338 CHYeT CpeicTs  (eaepanbHOro, PErHOHANLHBIX

W MYHHIHTIANBHBEX OHOIHETOB.



