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Hacroamas Kowuenums npeacrasnser coDoll cHCTEMY BIMIANOB Ha DaloBele
NPHHLIHNE, TPHOPHTETE, eH, 330341 H OCHOBHLIG HANPABICHHA PA3BHTHA (HIHYECKOTO
obpajoBaHMA Kak HacTH ecTecTBeHHOHav4Horo obpasosanua B Poccmiickoii Penepauny,
a TAK#Ke ONpelenseT MexaHHiMbl, pecypcHoe obecnedeHHe H OMHIAEMBIe Pe3YIILETATEH
OT ©¢ peamHIaund. FKOoHIenumHs Hanpasneda Ha COBCPIICHCTBOBAHHE MpeMOIaBaHHA

yyebHoro npeaMera «Pu3nKar.

1. 3navenne yuebrnoro npeamera «Prankan
B COBpeMeHHON cneTeMe obmero obpazosanns

EcTecTBeHHOHAYYHOE obpazosanie HIpaeT NPHHIHITHATEHYH poib
B (OPMHPOBAHMH HAYYHOrO MHPOBOIIPeHHA o0yualommxcd. EcTecTBeHHBIE HaykH,
OCHOBLI KOTOPBIX M3IYYAKTCAd B paMKax npenMerHoil obDnacTw «EcTecTBeHHOHAaYUHBIE
npeaMersin, ofbenuHgerT o0mMi o0BeKT HIYYeHMA - npupoja W obumH  Meron
M3YYelis OKPYHKAIOUIEro MHPa — eCTEeCTBEHHOHAYHHEL METOM NO3HaAHKA, DT0 NoIBoIseT
PACCMATPHEATE €CTECTBEHHOHAYUHLIE NpPelMeThl KK eIHHBIH KOMIIeKe, 00yCnapIHBaeT
obIHOCTE: uenel wWX H3yyeHus B obmes oOpa’loBaHMH W ODIIHE MOJXONE!
K COBEpPIISHCTBOBAHMIO NPENoJaBaHis eCTECTESHHOHAYYHEIX NPeaAMETOR.

(M3nvecKe 3AKOHBL JIeXKaT B OCHOBE MHOTHMX TPOLECCOB W SBAEHMWI, B TOM uHCie
MIyHaeMEIX Xumueil, Ouonordefi, acrponomuefi, aApyrumH HaykamH. Hcnoneszopanwe
H GKTHBHOE MpHMeHeHHe HHIHYecKHX IHaHHA onpeiennno xapaktep H GypHOe pasBHTHE
pazHoOGpazHEIX TexHonorwi B clepe 3HePreTHKH, TPAHCMIOPTa, OCBOSHHMA KOCMOCA,

MOMYYEeHHS HOBLIX MATEPHANOB C 3AN2HHEIMH cBoicTBaMM W OpyTHx. bex duamxn Guino
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Obl HEBOIMOMHBIM CAMO TOABIeHHe HHOOPMALHOHHBIX TEXHOMOTHH, JaBHHCoOOpasHOe
PA3BHTHE BEIYHCIHTEABHON TEXHHKH.

B kawectBe yuelHoro npenMera ¢H3MKA BHOCHT CYNIECTHEHHBIH BKian
B (POpMMpOBAHHE ecTeCTBEHHOHAYYHOH KApTHHBI MHpa 00YYalOUINXCR M NpelocTaBiser
Hapbonee gcHele 00pailkl NPUMEHeHHs HAaYYHOTO MeTola MO3HAHHA, TO ecTh crocoba
NONyueHHs AOCTOBEpHLIX 3HaHMA of okpymatomem mupe. PHiMka = 370 yuelHBIH
NpenMeT, KOTOPLIA, HApSAY C APYIHMH ECTECTBEHHOHaYYHBIMH TPEIMETaMH, IOIKEH
OaTh O0YYAIOUIMMCA MpefacTaBnende o0 YENEKaTeNbHOCTH HAYMHOTO HCCNEeIoBAHHA
1 paZocTH CAMOCTOATENBHOTO OTKPLITHA HOBOID 3HAHHSL,

duigueckoe o0pazoBaHHe [OKHO TOTOBHTE POCCHHCKHX IPakIaH K KH3IHM
i pabore B YCIOBHAX COBPEMEHHOH WHHOBAIMOHHOA JIKOHOMHKM, KOTOpPas TOMNBEO
M MoxerT o0ecledMHTs peanbHoe ONarocOCTOSHHE HaceneHmMs, Bexol Poccuu
HA MNepeloBbie TMOZHLUHH B MHPE B Hayke W TexHonornax. CosepileHcTBOBaHME
¢uangeckoro obpazoBaHds B cHcTeMe obmero obpazoBaHms OyIeT cmocodCTBOBATH
peanazamiy CTPaTerHH HayuHO-TEXHONOrHYecKoro passuTHA Poccuiickoli (Pemeparnm,
yTBep#AeHHOH Yxasom [lpezunenta Pocemfickoli @emepanun ot 1 nexabpa 2016
Mo 642, 1 HauMoHansHOH CTpaTeruH pasBHTHA HCKYCCTBEHHOrO MHTENNEKTa HA NepHoa
mo 2030 roma, yreepwaeHHoH VYrasom [lpesumenta Poccmiickoit  (enepaumnn
or 10 oxTadpa 2019 r. Ne 490,

Jagaun (uanveckoro obpazoBaHUA B CTPYKTYpe obmlero oOpazoBaHHA COCTOAT
HE TOARKO B BREIABAEHHH M [OArOTOBKE TANAHTIHBRIX — MONOOEIX  Jrodeii
o718 npofjomaenns ofpazopauus H  aaneHefmeld npodeccHOHANBHONH NeATeNkHOCTH
B O0NMacTH ecTeCTBEHHOHaYYHBIX HCCMEA0oBaHHl H CO3NAHHMH HOBBIX TeXHONMOTIHHA.
He wMenee BamHBIM gBagercs  GOpPMHPOBAHHE eCTECTBEHHOHAYYHOH IPaMOTHOCTH
H HHTepeca K Hayke YV OCHOBHOMH Macchl oDVHArOIMIMXCH, KOTOpLIe B fansHedfimwenm OyvayT
JAHATH B CAMBIX pasHoobpasHeix chepax aestensHocTH. Hayuno rpamoTHell venopex
cnocofeH K KPHTHYECKOMY AHAnu3y HHQOpMAalHH, CAMOCTORTENLHOCTH CYWISHHI,
MOHHMAHWID PONH HAYKH M TEXHOMOMMYECKHX HHHOBAIHA B pasBHTHH oDIIecTBa.
M wnaobopor, w4eroBexk, He o0namaOWIMH MHHMMATBHOH  eCTECTBEHHOHAYYHOMH

rpaMoTHOCTERD, ﬁ}"ﬂ.E'T AHHTE B ILIEHY HIHIZIJEI'E H nNpeapaccyAKOEB, 4 HE JOKA3aTeHbHBIX
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CYIKIEHHH, HE CMOMKET onepHpoBaTh (GAKTHYECKHMH JaHHBIMH IR 000CHOBAHHMA CBOESH
TOMKH 3peHHA, He OYIeT 0CO3IHaBaTh BAKHOCTh HAYYHBIX HCCIEIOBAHHH M HX CBA3D
¢ MATEPHANBHBIM OKPYHCHHEM H COCTORHHEM OKPYIKAIOIISH Cpelbl.

Bamuetimmm  TpeGoBaHueM SBASETCA  MOCNENOBATENBHBIH M HENPEPLIBHBIH
XApaKTep OCBOSHHA CHCTEME (HIMYMECKHX 3HaHuid #  cnocoboB  NeATENbHOCTH
Ha NPOTAKEHHH BCero mepuona odydennd. Janaud npenofasaHus (HIHKM BapbHPYIOTCH
B 3aBHCHMOCTH OT 3Tarma o0yHeHHA, HO Ha MPOTAKEHHH BCEro nepHofa oby4eHHS
ana yuebnoro npeamera «dusnkan, Kak 0 114 IpYrEX eCTECTBEHHOHAYUHEIX NPeIMETOR,
HEMIMEHHBIMH OCTAIOTCH UenH QOopMUpPOBAHHA MOIHTHBHOTO OTHOIUEHHA K Hayke,
eCTECTREHHOHAYMHOM IPAMOTHOCTH, BKIHOYad ee QHIHYECKYIO COCTaBIAIONLYI0, PasBHTHA
THYHOCTHRIX KAYeCTB ¥ HHAMBHAYAIBHEIX criocobHoCTEH.

Hensmu obyyeHns ¢u3nkd B 0Diem odpa3osaHuy SBIAOTCH!

(HOpMHPOBAHHE HHTEPECA M CTPEMJIEHHMA ODYHAIOUHXCA K HAYYHOMY HIYHEHHIO
APHPOIBI, PAIBHTHE HX HHTEITEKTYATRHEIX H TBOPYCCKHX criocobHOCTEH,

pasBHTHE TPENCTABNEHHA © HAyYHOM METOAe MNo3HaHMa H  QopMHpOBaHHE
HCCIIE/IOBATEILCKOrD OTHOMIEHHA K OKPYHKAIOIIMM SBIEHHAM;

GOpMHUpOBAHHE HAYYHOrO MHPOBO3IPEHHA KaK pe3IyABTATA H3YUEHHH OCHOB
CTPOSHHA MATEPHH U QVHIAMEHTATBHEIN 3JAK0HOB (HIHKH;

hopMuposanie yMeHHH OOBACHATH SBISHMA C WMCNONBIOBAHMEM (IHIHYECKHX
IHAHMIT M HAYYHBIX JOKA3ATENLCTE;

(hopMHpOBAHHE MNpPEACTABIEHHA 0 PpOIH  QH3MKM 018 PasBHTHA  JPYIHX
ECTECTBEHHRIX HAYK, TEXHHKH H TEXHOIOIHII;

paieuTHe npefcTaBieHull 0 BO3MOXHEIX cepax Oymymed npodeccHoHaTbHOIN
AeATENBHOCTH, CBA3AHHON ¢ (QMIuKOH, MONTOTOBKA K JaneHeHmemy ofyueHHio B 3TOM
HEJ'.IP-H.B.".[EHHH.

Joctwwenne 3tix  ueneit  obecnedHBaeTcs  pellieHHEM CAEAYIOIIMX  3anad
B MTpolecce W3yueHua yuedHoro npeaMera «PHIHKay.

Ha yposHe HadansHoro obuiero ofpasosaHuns:

dopMuposanie npejcrasnesdit o QHUIMYECKHX ABIESHHAX, O BHIAX IHEPIHH H ee

MpERPAMIEHHAX, ArperdTHeIX COCTORHHAX BEIeCTRA,
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IHAKOMCTEO ¢ NpocTellIHMH criocobaM HIYHeHHA PHIMYeCKHX SBIeHM,

npuobperedde OajoBelX  ymenufi  paloTel ¢ gJocTynmHOH  HMpoOpMaumHed
0 PHINTECKHUX ABISHHAX H MpOoleccax.,

Ha ypoBHE 0CHOBHOI® ODIIETO OOPAIOBAHNA:

npHoOpeTeHHe 3HAHWE © JUCKPETHOM CTPOSHHMH BEIISCTBA, MEXAHHUYECKHX,
TEMAOBLIX, INEKTPOMAIHHUTHEIX M KBAHTOBLIX ABICHHAX, MNEPBOHAYANLHBIX CBEISHHA
0 cTpoeHHH BoenenHoi,

ONMHCAHHE ¥ 00BACHEHHE ARISHAN C HCNONL30BAHHEM MOIYHCHHBIN 3HAHNH,

OCBOGHHE pEIISHHA MPOCTSHINMX PacydeTHBIX 3a7a4, TpeOYWIIHMX CO3NaHHA
H HCNONBI0OBAHHA QHIHYSCKMX MOAe]eH, TBOPYECKHX H [PaKTHKO-OPHeHTHPOBAHHLIX
3ajdadq,

npHoOpeTeHHe yMeHHE HaOMOIaTh NPHPOIHEIE ABISHHA H BLIDOJHATE ONBITH,
nabopaTopHtie pabdoTel M 3IKCNEPHMEHTANBHEIE HCC/ISNOBAHHA C HCMNONLIOBAHHEM
HIMEPHTEILHBIX NPHOOPOB, WHPOKD NPHMEHASMEIX B MPAKTHYECKOH HH3HH;

ocBoeHne npHemos paborel ¢ HHGopMaUHeH QHIHYECKOro COACPIKAHHA, BRIKOYAn
HHQOPMAIIHI0 © COBPEMEHHEIX JOCTHMCHHAX (HIHKH; aHalH3 H KpPHTHYECKoe
OLUEHHBAHHE HHQOPMALIHH;

sHaxkoMcTBo  co  cepamn  npodecCHOHANBHONH OEATEABHOCTH, CBAZAHHLIMA
¢ dmankod, ® COBpeMEHHBIMH TEXHONOTMAMH, OCHOBAHHBIMH HA JOCTHAREHHAX
(pH3HYECKOl HAYKH.

Ha ypoBHe cpeasero obiuero obpasosatus:

npHoGpeTeHHe CcHCTEMBI 3HAHHE 00 ofmMx GH3HYeCKHX 3AKOHOMEPHOCTAX,
JAKOHAX, TEOpHAX, BKIIOYAd 3IHAHHAA OCHOB MeXaHHKM, MonexyiIspHoll dumsmkmy,
WISKTPOIHHAMHEH H KBAHTOBOM (DHIHKH;

(OpMHpOBaHHE YMEHHH NPHMEHAThE TEOPETHHECKHE 3Hauus ans oObAcHEHHA
(pH3HYeCcKHX ABNEHHH B MpHpoOde W AN OPHHATHA [OPAKTHYECKMX  pelUcHHH
B IOBCEIHEBHON KHIHH,

OCBOGHHE CNoco00B pelleHHA PainHYHBIX 3aday ¢ ABHO sanadHoll dusmueckod
MOIeNbH, 3a0a4%, NoApasyMeBRIONMIHK CAaMOCTOSTENbHOE co3danHe (H3IMMecKol MOLeH,

AEKBATHOH ¥CNOBHAM 3aJa49H, B TOM HHCAS 33049 HHMEHEPHOID XapakTepa;
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MOHHMAHHE (HIUYECKHX OCHOB H NPHHLMIOB NeHCTBHA TEXHHYECKHX YCTPOHCTB
H TEXHOAOMHYECKHX MPOLEeccon, HX BIHAHKA HA OKPYIKAIOLIYIO CPendy;

OBJAZEHHE METOAAMH  CAMOCTOATENBHOTO [NAHHPOBAHHA H  MNpPOBSISHHA
GHIMHECKHX JKCTIEPHMEHTOB, AHATH3A H HHTepnpeTtauuy HHpOpMALMH, ONpeleneHHs
IOCTOBEPHOCTH NOVIYIEHHOIO PE3yALTATE,

CO3IAHHE VYCNOBHH [AA4 pPaIBHTHA yMEHHH MPOEKTHO-HCCIe0BATEILCKOH,
TBOpYeckoll OeATeNLHOCTH; pa3sBHTHE HHTepeca K cfepaM NpogeccHOHANBHOH
[eATENBHOCTH, CBA3AHHOH ¢ du3HKoii.

Ha ypoBHe HavansHoro odmwero o0pazopaHHA HIVYEHHE IJIEMEHTOB (M3HKH
JAOMKHO ABAATHCHE “acThio npeamerHofl obnactH «O0MIecTBOIHAHKE H eCTECTBOIHAHHEN
(vuebnmi npeamer «Oxpymarowmii mupe). B 50 wiaccax 37IeMeHTH (PHIHKH
nenecoodpaiHo  BENIOYATE B HHTEMPHPOBaHHBIE  eCTECTBCHHOHAYYMHBIE  KYPCHI,
NpelnnaraeMele B paMKax dacTH yde0Horo nnana, dopmupyeMolt y4acTHHKaMH
oDpasoBaTenbHblx  oTHomeHH#. B 7-9  knaccax  M3yweHHe  OCVIHECTBIRCTCR
B pamkax ydebuoro npemmera «@minka». Ha ypoese cpeamerc obwero obpaszoBaHus
NpeAnofaraeTcs YpPOBHEBRIH noaxon K wi3vueHHw ¢usukn. s obyvaommxcs
KI4CCOB M'YMAHHTAPHOH HANPABICHHOCTH H3YMeHHe (M3MKH MpeIycMOTPEHO B paMKax
HHTErpHpOoBaHHOrO y4ebHoro npeamera «EcrecTtrolHaHWe». B Knaccax, rioe yueOHbIi
npeamer «Pusukar He BeIDMpAETCH B Ka4ecTBE ONHOIO M3 MPOQHILHBEIX NPeIMETOR,
HO ABANCTCH HeoOXOOHMBIM YCIOBHEM NpH nodydeHnn Gymoymed npodeccHn (Hanpumep,
B XMMHEO-OHONOIMHMECKHX, MEIMUMHCKHX, CIOPTHBHBIX Kaccax), (H3IHKa H3IyHaeTcA
Ha DasosoM ypoeHe. B npodmnapHEX Knaccax (HaopHmep, (HIHKO-MaTeMaTHYSCKHX
HWIH TEeXHOUOrHYeckHx), riae ¢mu3uka BuOHpaeTcda O00YYAIOIIHMMCA Kak MOpeoMer,
HeOOXOAMMBIH 1N MOAYYeHHS jJansHediel npodeccud, m3yyHaeTca y4eDHBIR npeamer
aDuankany Ha yravoneHHom yposde., (JCHOBB ACTPOHOMMMECKHX 3HAHHWH ABNAIOTCH
HACTHIO Cogepkanns yqeDHBIX npeameros «Oxkpyxarwmuil Mup» (Ha YpOBHE HA4YaIbHOTO
obmero obpazosaHuA) W «duzpxka» (Ha ypoBHe oOcCHOBHOro o0wwero oOpa3soBaHHA).
Ha yposue cpeasero oduwero ofpasoBaHMs M3Y4aeTcd OTACNBHBIA y4eOHBIHR npeamer

“.:"!'I.ETPDHUHHHH.
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2. [pofaembl H3y4eHNs H NpenoJapania yuebnore npeavera «PuinKan

2.1. [lpobaembl MOTHBALMOHHOTO XApaAKTEpPa

duanka — o0BEKTHBHO TPYOHENH YueOHBIA npeamer. OHIHKY HENE3A NPOCTO
BEIYHHTh, €€ Hado NOHHMATh, & IAH 3Tore ofyualonieMycs HeoOX0AHMO MPHETAILIBATL
CepbeIHbIe HMHTENNEKTYAIbHEIE YcHnHa, Ho yCHAHA nNpHKIaABIBAOTCA, CCAH eCTh
JAHHTEPECOBAHHOCTE, MoTHBaNHA, [IpoGneMel MOTHBALMOHHOID Xapaktepa Yy Oonbwioro
yucna o0yuaUIMXCH BOIHMKAKT, KOrIA JOMHHHPYET TEOpEeTHYECKas COCTABARIOAH,
a JKCTIEPHMEHTANLHAR JEATeNLHOCTE CBedeHa K MHHHMYMY. OOy4alllHecs He MoryT
MOHATH CMBICTE W3Iy4WeHHA QHIMKM, ecnd Bca WX pafoTa cROOMTCA K 3ayUHBAHMIO
onpeneneHyil, QOpMysl W PellieHH0 THNOBBIX 32134, B KOTOPHIX OHH HMEWT Ieno
¢ HASATHIHPORAHHBIMH, HE HMEIOMIMMH OTHOIIEHHA K AHIHM 00beKTaMH,

Taxkum ofpazoM, BakHeHIIAM 3MeMeHTOM mobO0H pesyibTATHBHOH METOXHKH
npenofasanus yueGHoro npenMera «Duzukay nomkuHe GBiTh MeToMb (GOPMHPOBAHNA
MOTHBAIHH K M3ydeHWo 31oro mpeimera. Hawbonee wagewHsili NyTh K ITOMY —
OPTAHHYHOE BEJIIOYMEHHE IEMEHTOB HCCNENoBaHHA B 0Dpa3OBATE/IBHYH) AEHTENLHOCTR,
MOCTAHOBKA YBIEKATENhHBIX TpoGneM, peliaeMbiX C MOMOLBH (PHIHYECKHX 3HAHMA,

ASMOHCTPALNS BOIMOKHOCTER QH3HKH B 00BACHEHHH ABIEHHA OKPYKAKOLIET0 MEpA.

2.2. TMpobaemel cCONEpAATENLHOTO XapaKkTepa

Basmnefmxm 'I.'PEEE}H:H.HH'EM E CHCTEME CECTECTREHHOHAYHHOID ﬂﬁpﬂ-ﬂ-ﬂﬂﬂi‘[}!ﬂ
ABIASTCA TOCAeI0BATENbHAIH ¢ HEHPEPB[EH!&IH XApArTEp OCBOCHHA ECTECTBEHHOHAEYHHBIX
IHaHMil W cnocoboB ACHTENEHOCTH Ha NPOTHARCHHH BCETO MEpPHOIA ﬂﬁ_‘f"‘l’ﬂHHﬂ Ha ITare
obwero ofpazoBaHdd. 3T 03HAYAET, 4YTO B COAEPWAHHHM €CTECTBEHHOHAYHYHOI'O
nﬁpamﬂaﬂnn JOIHHE MOCTOSHHO H Cﬁﬂ.ﬂﬂHﬁHpﬂEﬂHﬂ [NPHCYTCTEOBEATE BCE OCHOBHEBEIE
conepikaTentHuie o0nACTH ecTecTEO3HAaHMS: (u3MKa, XuM#HA, Ouonorms, reorpadms,
ACTPOHOMHS.

CpapHeHde  ecTECTBEHHOHay4YHOH  COCTaBIAwOIlel  comepiaHWAs  TECTOR



MEMIYHAPOIHONO  CPAaBHHTEIBHOTO  HCCNEINOBAHHA  KauecTBa  MaTeMaTHYecKoro
1 ecTecTBReHHOHayuHoro obpasosanus Trends in Mathematics and Science Study (nanee -
TIMSS) nns ofydamomexcs 4 KnaccoB ©  OTEHeCTBEeHHON npuMepHoH oOCHOBHOMN
ofpazoeareibHoil MporpaMmoil HawankHoro ofmiero ofpasoBanua B uwacTH yuebHoro
npenmeta «Oxpy#alomuil MMp» NOKA3LIBAET CYLIECTBEHHOE PACXOKISHHE Kak B ofbeme
payuzeMoro  codepwands  (yueOHEIH  npeaMer  COOepAMT  MEHBIIEE  HHCIO
COZIEPIKATENBHEIX eAHHNI), TAK H B HANONHEHHWH OTJENbHBIX TeM. B comepwannu
yuefiHoro npeamera «Oxpywalomnid Mup» npHMepHoil ocHosHOH obpazoBaTensHO
nporpaMMel  HasankHoro obwero ofpa3loBAHWA OTCYTCTBYIOT CeMb DONBIIHX TeM:
HHCTOMHHKH 3HEPrHH», «TEIUIOBbIE SBISHHA», (CBETOBLIE W 3BYKOBLIE HEACHHAD,
#3MeKTPHISCKHE H MATHHTHBIE ABIEHUAY, «CHIEE H IBHKEHHED, KOTOPBIE NPEACTARNCHLI B
coneparensHoil ofnacti «®uanyeckne Hayxuw» TIMSS. [lpe sroM MexAyHapoIHBIe
TpeDOBAHHA CcOTIacoBaHbl ¢ TpefopaHnAMH OOJRIIHHCTEA CTPaH K COOEPEaHHIO
ECTeCTBEHHOHAVIHOTO 00pa3oBaHHA H ero OHIMYecKoll COCTAaRMAIOUIeH HAa YpOBHE
HauaneHoro ofmero ofpazoBaHHd. T0 TMO3BOMAST TOBOPHTE © HEoOXOIMMOCTH
KOPPEeKTHPOBKH CONepikaHna yueOHoro npeamera «OKPYRAMOMHA MHP», BREIEHHH B HETO
HOBEIX  3JeMEHTOBR CONSPKaHHS, NOIBOAMIOMMX  o0YyYaloIHMCA  [03HAKOMHTECA
¢ OCHOBHLIMH (PH3HMECKHMH SBIEHHAMMH.

B uacrosumee BpeMs B 5—0 Knaccax H3 eCTECTBEHHOHAYYHEIX TMpEIMETOR
MpeaycMOTPERo H3yYeHHe TonsKo Guotorun M reorpapun. Takum obpasoMm, npoHsomen
OTKA3 OT CYUMISCTBOBABINEH paHee BOIMOKHOCTH H3IYYeHHS B MIANIIEM TOAPOCTEOBOM
BOIPACTE  MHTErpHpoBaHHore ydeOHoro mnpeadera «EcrecTBosHanuen», KoTophiil
BKMIOYAN H  deMeHTH  (uInkn.  Mesxay Tem  umeHHo  Bospact  10-12  ner
(4T CcOOTBETCTBYET 4—0 KAaccaM), KOTOPBIH OTIHYEST BLICOKAR JMOD0IHATENLHOCTE
H CTpeMIeHHe HCCNelIoBaTk MpHpody, HauDonee aKTHBHO MCIONLIYETCH BO  BCoeX
cTpaHax 18 (QOpMHPOBAHHA NEPBOHAYANLHEIX HCCASOBATENLCKHX YMEHHH, a30B
eCcTeCTEEHHOHAYYHOH TPaMOTHOCTH W HayyHoro Mupososspenus. Hexyccrsenubiil
paspeie B OBa roga TPHBOOHT K yTpare ¥ MHOrHX obyuaonmxed HHTepeca
K ecTecTBEHHBIM HaykaM, @ Tamke K 3aDelBaHHI0 TexX  [epROHAYATBHBIX

CCTECTREHHOHAYYHBIN 3HAHHI H YMeHHH, KOTOphle OBAH MOIVHEHB HMH B paMigax



yueOnoro npeameTa «OKpy RO MUpP»,

[pofnemsl cogepikaTeNbHOTO XapakTepa Ha YPoBHe cpeatero obuero obpasosatus
COCTOAT B JucOanaHce pasTHYHBIX pa3zgenos ydebuoro mpeamera «@usuxan. Tak,
pesyneTaThl | 1-KJacCHMKOB, H3yuaiowmMx  yueOnnlfl  npeamer Ha  yrayOneHHoM
ypoBHE, B  MemayHapomHoM  mccnenosainy  TIMSS-Advanced  (panee -
TIMSS-Advanced) nokassisaoT, YT Hamy 00yYaOWHECs IHAMHTENBHO MEHEE YCIIELIHO
M0 CpaBHEHMID ¢ HX 3apyDewHEIMH  CBEPCTHHEAMH  BBIIOAHAKOT  3ajaHHs
i3 cogepiartensHoll oOnacTH «MuzMKka aToMa ¥ aTOMHOTO #apay, 3To 0DBACHAETCH TEM,
4T0 B Oporpamme ydeOHoro npeometa «Muamkan Ha ypoeHe cpeawero obmero
o0pazoBaHWA  H3YHEHMI0 COOTBETCTBYHOMIEro paifena (oDeYHO OH HA3IBIBAETCR
K BanTosas H3UKan) B HACTOAMEE BpeMS YILNASTCH IHAYHTENRHO MEHEBINE BHHMAHHA
W BpeMeHH, 9eM JpyruM pasgenad. HanpoTs, B nporpaMmax MHOIHX CTpas
H B MEMAYHAPOAHRIX TpeOOBAHMAX BHHMAHWE K H3IYMEHHIO 5TOl colepwarensHOH
ofnacTH CYMECTREHHO BOIPACTAET, B TO BpeMs K3k «yAeNbHBIH Bec» TAKOro pasiens,
kaK «MexaHuKap, yMEHBUIZETCH. ITO OTpAXAeT BAKHYI) TEHICHUHK) B PasBHTHH
CONEpKAHHA (DHIMYECKOrD H B UEJOM BCTECTBEHHOHay4YHOro odpas0BaHHA, KOTOpas
COCTOMT B JIOBOJBHO pPe3KoM VEETHMEHHH JOMH COBPEMEHHBIX HAYYHEIX IHAHMI
B colepkaHHH y4eQHHIX mnpeauerop, ocofeHHO npodHIbHEIX, JlelcTBHTENLHO,
COBpEMEHHEIE HaNpaBieHHA QYHIAMEHTAIbHBIX HAVYHEIX HCCASNOBaHHA (HampHMep,
ipHINKa JTeMEHTAPHEIX YACTHIL), TAK JKE KAK M PaIBHTHE COBPEMEeHHBIX HHHOBALMOHHBIX
TeXHomoTHi (HAOpHMep, HAHOTEXHONOTHH, HOEPHAR MW TEpMOAJEpHas JIHEpreTHKal,
TpedyIoT NMOArOTOBKH Npewie BCero B OONMACTH KBaHTOBOH (HIMKH, YTO HE MOMKET
HE YYHTEIBATHCA H B CONepmaHii yuedHBIX, oco0eHHO NpoHIBHEX KYPCOB.

Eme Ha omHy npobneMy YEa3LIBAKOT pPe3VILTATH TOCYIAPCTBEHHOH HTOrOBO
ATTECTALMHE B (OopMe eIMHOrO rocyIapcTBeHHOrO 3k3aMeHa (danee — EI'D) mo ¢usuke,
H3 KOTOpRIX crnegyer, 4ro He Oonee ueTBepTH YVYACTHHKOB 3K3AMEHA CHPABIAIOTCH
¢ pelleHHeM 3a7a¥, KoTopble TpeOyHT NpHMeHeHHA 3IHAHMA II4 aHAIH3IAa peaTbHBIX
CHTYaOHiH. 3TH NaHHEIE B COBOKYMHOCTH ¢ NaHHBIMH TIMSS-Advanced cpunerenscTeymoT
o HeDonbloM koduvecTee obyuarompxcd B Hamell crpaHe (B CpaBHEHHH C IpPYTHMH

CTpaHaMK), MIyHAoUMX §uIAKY Ha yrayDneHHoM  ypoBHe, oOecneqyHBarolieM
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dopMHpOBaHHE ITHX H JOPYTHX CHOMHBIX BHI0B jearensHocTH. HHbME cooBamw,
8 poccHiickMx  oDmeoDpazopaTenbHBIX — OpraHH3allMAX  HEAOCTAaTOMHO  KIAcCoB,
H3yHaowUx husuky Ha yriyOneHHoM VpoBHE. Takoe NMoJoiKeHHE ABHO HE COOTBETCTBYET
COBPEMEHHBIM  3anpocaM Ha MNOArOTOBKY  HayYHBIX M HMHKCHEPHBIX  Kanpos

JIH 3KOHOMHRH, OCHOBAHHOH Ha HHHOBAUHOHHBIX TEXHOTOTHAX.

2.3. Mpobaembl MeTOANYECKOID XapaKTepa

PesynkTaThl  MEXJYHAPOAHOIO CPABHHTENRHOIO HCCIENOBAHHA [0 OLEHKE
obpajogatensHeix JocTiokenull ofyvalomuxca Programme for International Student
Assessment (PISA) u BcepoccHiickMX NpoBepOYHBIX paboT CBHIETENBCTBYHIT O TOM,
qro B o0ydeHHH (HIHMKE He YIETABTCA JODKHOS BHAMaHHE (OPMHPOBAHHIO TAKHX
YyMEHHH, Kak MOCTAHOBKA 3a0a4H MCCIENOBAHMH, BRUIEHKEHHE HAYYHBIX THIOTE:
M NpeanoeHHe Cnoco00B MX MPOBEPKH, ONpENeeHHe [UlaHa HCCIeJOBAHHS
H HHTEpNpeTalts ero pesyibTaToB, HCMONb30BAHHE NPHEMOR, MORKINIAIOLINX HATEKHOCTS
MoayyaeMeiX AaHHeX. B npouecce ofyveHHs Npennaraercd HEQOCTATOYHO 3aNaHui,
MpH PemIEHHH KOTOPBIX HeoOX0XHMO OOBACHHTE NPHPOAHOE SBAEHHE HA OCHOBE
MMEIOIIMXCS 3HAHMH, AprYMeHTHPOBAHHO CHPOTHOIMPOEATL PaIBMTHE Kakoro-imubo
npouecca, Fimemmpecs yuebHo-MeTONHUECKHE KOMIIIEKTH 714 NPENoaasaHns yyedHoro
npeaMera «@HIHKA» HA YPOBHE OCHOBHOrO oO0Mero W cpeiHero odmero odpajoEaHny
Ha GaioBoM YpoBHe ((H3IHKZ M ECTECTBOIHAHHE) HE PEMAT B MONHOA Mepe 3apauvy
fopMHpOBaHHA eCTECTBEHHOHAYYHOH IPaMOTHOCTH 00YYAIONIHXCH.

Peaynstatel  Hecneaosanna TIMSS  obyuarommxcs 8§ knaccoB W JaHHEe
rocynapcTeeHHOH wrTorosoi arrectaumn (manee — I'HA) B QopMe oOCHOBHOTO
roCYAapeTESHHOID 3K3aMeda no puauke (1anee — OI'3) cBHIeTeNLCTBYIOT 0 AncOanance
B opMHpoBaHEM cnocofoB NesTensHocTH: Hanbolee BEICOKHE Pe3yIbTaThl JOCTHTAKTCA
MpH BOCHPOM3BEASHHH 3HAHWA M WX NpHMeHEeHHH B THIOBRIX Y4eDHBIX CHTYalHAX,
nedHUATE  PUKCHPYIOTCE A4 NpPHMEHEHHS 3HAaHHA B HIMEHEHHEIX CHTYALHAX,
npH oOBLACHEHHH ABIEHHH H ONHCAHMH HaOmMOZSHHE M ONBITOB. AHANHI AMNapara

YVCBOCHHA }“[EEHG—HETD,I[H‘[EEW KOMIIEKCOB TMOKA3BIBaeT HX  HEIOCTAaTOYHYEHD
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HACHIMIEHHOCTE 3AJaHMAMH, (OPMHPYIOUIHMH CHOMHEIE YMEHHA CTPOMTE NOrHYECKH
CBAZAHHLIE PACCYMIOEHHA, OOBACHATL PEIYILTATH ONBITOB, CAMOCTOATENABHO NPOBOAMTE
HCCIEHOBaHHA,

PesyneTatel Bhmonsenus saganuil [HA o sesmaynapoaseix  HecnegosasHi
MOKAIRIBAIOT, YTO HeoOXO0OMMBl H3IMEHEHHA B MeToauke ofydeHHs cnocobaM pelleHHs
3afad. JTH CMOCODB JOM#HB CBOAHTECE HE K 3ayIMBAHHIO ANTOPHTMOB PElIEHHA
THNOBLIX PACYETHBIX 33134, 8 OCHOBHIBATHCA HA YMEHHAX MEPEeBOANTh HA A3MIK (HIHKN
OMHCAHHE [EaTbHOH CHTYAUWH, CAMOCTOATE/IBHO BHIOHpaTh (HIHYECKYI0 MOIENE
NpH pelieHHH 3ana4, 000CHOBLIBATE BHIDOP HEOOXOOMMELX 3AK0OHOB H (HOPMYI.

BawHeHIDNM YCIOBHEM KadecTBeHHOro oDydeHHA (HIMKe ABNASTCA MATEPHANBHO-
TeXHWYeCKoe ocHameHHe kalOwHera (QHIMKH, BRIIOYAKONIEe OEMOHCTPaUHOHHOE
i nabopatoproe obopyvaosanue. OOopylosaHHe HoMxHO o0ecnevyHBaTh HaOMHOJEHHE
M HCCHEN0BAHME KNHOMEBBIX RB/ICHMIA, HCCNCI0BaHME 3MIHPHYECKHX 3aKOHOMEpHOCTEH
W OONBIIMHCTEE  (YHAAMEHTANBHBIX 3AKOHOB, H3MEPCHHE HMIYHaCMbIX  BE/IMMHH.
JlabopatopHoe oDopyloBaHHE NODKHO ODECTIEYMBATE CAMOCTORTENbHBIH YHEHHYECKHI
IKCTIEPHMEHT, TIPH 3TOM HOPMATHBHO 00A3aTeNbHEIM BHE 3IaBHCHMOCTH OT YPOBHA
HiydeHHs  ydeOHoro  mpenmera  wdwuapkan  (DasoBmiii waw yrayOneHHBIH)
H o0pa3oBaTenbHON TPOTPAMMBE! (Ha YPOBHAX OCHOBHOrO obmero W cpeadero obumero
o0pajoBaHMA) ABNRETCA (POHTANBHBIA YHeHHHECKHMA 3KchnepHMeHT. HamepuTensHbii
KOoMIUIeKe KaDuHeTa (HIHKH JomkeH ObTh COPMHPOBEH Ha OCHOBE ONTHMATLHOTO
COYETAHHA KIACCHYECKHN (AHATONOBBIX) M COBPEMEHHBIX (IIM(POBEX H KOMMLIOTEPHBIX)
CPEACTE H3IMepeHHA W cnocoDoB  3KCNEPHMEHTANBHOTD HCCAENOBAHHA  ABISHHI]
H HCCASI0BAHHA 3AKOHOB M 3aKOHOMEpPHOCTEI,

OreuecTBeHHaR yuelHan NPOMBILIITEHHOCTh cepHiftHO BEITTYCKAET
anA oDpazoBaTeNnbHBIX OPraHM3aUMi, pPeanH3vIOMIMX OCHOBHBIE 00Me00pazoBaTebHEE
nporpaMMel (ganee = o0umeodpasopaTebHEIE OPraHM3IALNHN), paznu4HOe 00OpYIOBAHHE
I8 HIYHEHHA (PHIMKH Ha IKCIEpUMEHTAIbHOH ocHoBe. [IpH 3TOM OTCYTCTEYIOT EAHHBIE
TpebOBAHHA Kak K nepedHo obopyloBaHHs, Tak W K [apaMeTpaM npubopos
H Matepuanos. PeancHoe nonomeHHe ¢ OCHAWEHHOCTRHO Y4eOHBIX KAOHHETOR BI3BIBACT

TpeBory, H 0e3 HCNpaBIeHUA CHTYALWH KpaiiHe 3aTpyiHeHA MOASPHHIALAS (PHIHHECKOTO
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obpaszoBa M.

TpagnumorHo B HaweH cCTpake 3KCNCPHMEHTAIBHBIC 3AJAHHA Ha pPeaTbHOM
ofopyaosaniy OwinH yacTeio [HA, HO B KOHTPONBHEIX WIMEpPHTENBHEIX MarepHanax EID
TAKME 3A0aHHA OTCYTCTBYIOT, ¥ mpenojasateneil GopMHPYETCA OTHOWEHHE K yueGHOMY
IKCMNEPHMEHTY KAK MANO3HAMMTENBHOMY H HeoDA3aTeNbHOMY BHOY IeATENBHOCTH, HTO
NpEBOANT K  npexedpemxennio  naboparopHeiMe  paDoTaMH  H, Kak  CAENCTBHE,
K HEYIOBTETROPHTENBHOMY YPOBHID OCBOCHHE OOYHAIOMHMHCA 3IKCIEPHMEHTANBHBIX
YMEHHH, KOTOpBIE SBIAIOTCY  HEOTheMiIeMOH cocrTasndwolledl  ecTecTBeHHOHAYYHOH

rPaMOTHOCTH.
2.4. Kaaposeie npobaemsl

Hanpasnesme mnejarorideckoll MoaroToBKH B 00pa3joBaTenbHBIX OpraHH3aliuax
Beiciiero  o0pazoBaHMs, 0o KoTopoMy ofydatorcs  Oynyume yumtens  dusmin,
Mano BocTpeDOBAHO B CBASH ¢ HH3IKHM [pecT#eM npodeccud. Kpome Toro,
NpH NOCTYIUIEHHH HA 3TD HAMpPABIEHHE NOAroToBKH Tpedyercs cepTHduKaT o caade EID
no ofmecTBOZHAHMIO, a& He (M3IMKE, 4TO NPUBOAHT K Habopy Ha 3Ty CHENHATBHOCTH
BEIMYCKHHKOR, He MOTHEHPOBAHHEIX K HIVICHHIO (DHIHKH M HE HMERIIHX J0CTATOYHOr D
YPOBHA IHAHHA ON8 OCBOSHHS B o0paioBaTei]sHOH NporpaMme BhICIIEro obpa3oBaHis
kypca obmeil ¢u3ukn. B yueOHBIX nnanax oOpasoBaTelbHBIX OPTAHW3ALKHA BRICIIETO
o0pa30oBaHMA, TOTOBANIIHX YYHTEeNel, CYINEecCTEBeHHO COKpAlleHo BpeMA Ha NpelMeTHOE
o0yYeHHe, YTO HETAaTHBHO OTPRKASTCH HA KAYECTBE MOATOTOBKH OyIyIUHX y4urenei
pr3nK.

OTHIOAL HE BCE BRMYCKHMEM 00pasoBarellbHblX  OPTaHHZalHH  BRICIDETO
00pa30BAHAA MENArOTHYECKOH HampaRNeHHOCTH paboTaioT Mo CNeuHMalkHOCTH, 49TO
CYLIECTBEHHO 3ATPYIHAST Tponece OOHOBISHMA MENATOTHYECKHX Kalpos B obracT
oOyueHns  u3IMke. [laHHElE MEBIYHApOIOHEIX  CPABHHTENBHBIX  WCCHE 0BaHMI
i HalHOHAMBHBIX HCC/AENOBAHME KAYECTEa 0DpPa3loBaHHA FOBOPHT O BRICOKOM CPedHEM
po3pacTe yuuTensi ¢gizurn B Poccwn, ManouHcaeHHOCTH FPYINL YMHTEIed ¢ ONBITOM

padoTet no 10 ner.
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Mpouenvpa otfopa OSKCNEpTOB B PErHOHANLHEIE [NPEIMETHRIE KOMHCCHH
no Npobepre 3alaHuil ¢ paspepHyThIM oTBeToM OI'3 m EIMD KocBeHHO CBHASTENLCTBYET

0 HEeAOCTATOMHOM YPOBHE NMpeAMeTHOH NOArOTOBKH YacTH yunTeneil GHinkH.

3. Hensb u 3anaun Konuenunn

Henvto KoHuenuws sAsafercd o0o3Ha4YeHHe MEPONPHATHH, HaNpaBlcHHBIX
Ha NOBLILICHHE KavecTsa NperoldaBaHns W H3ydeHHA (H3ukH B obmeolpasoBaTenbHbIX
OPraiM3alMax ¢ YYeTOM MEepCleKTHBHBIN HanpasleHkil HayIHO-TEXHHYECKOTO PaIBHTHSA
Poccwitckoit @epepaurn. YxazadHas Uens JOCTHrAETCA MOOCPEICTBOM  pellSHHSA
CIEIYHOLIIHX 33,944

o0HOBNEHHE JOKYMEHTOB, PerlaMeHTHPYIOUIMX  cofepaaHde  QHIM4YecKoro
00pazoBaHKA,

0o0HOBNEHHE COJEPKAHHS TIPHMEPHBIX OCHOBHBIX 00pPAa3OBATE/NBHBIX [IPOrpaMM
HadatkHOTO ofIero, ocHOBHOrO ofmero W cpenmero obuiero o0pazoBaHHMA C YHMETOM
APEEMCTBEHHOCTH H KOHIENTYAThHAIX MOIX0O0R K H3YHEHHIO (DHIHKW;

obHOBNeHHe  V4eOHO-METOOMYECKHX KOMIUIEKCOB, TEXHONOTHH H  METOONK
0DYUeHKA;

COBEPIIEHCTROBAHHE MaTepHalbHO-TexHHYecKoll Gaskl kabHHeTOB HINKH,;

COBEPLIEHCTBOBAHHE CHCTEMBI OLIEHKH YHeOHBIX T0CTHHeHHH 00y a0 IIHXC;

COBEPLIEHCTBOBAHHME CHCTEMBI MOATOTOBKH YYHTENeHd (HIMKH H TOBLILEHHA HX
KBATHDHKANHE ¢  HCMOMB30BAHWEM COBPEMEHHBIX [IEJArOTHHECKHX  TEXHOIOTHif

| MeTofos obyyeris, cogeficTere HX npodecCHOHATEHOMY POCTY.

4. OcHoBrbie Hanpasaenud peannzaunn Konuenumn

OfnosneHye cojepwanns o0pasoBaHus, oTHocAmerocs k o0macTH  QH3IHKR,
JOIAHO DAIHPOBATHCH HA CAEIYIOMIHX OCHOBAHMAX,
Ha vpoeHe HauwansHoro o0mero o0pasoBaHHA 30eMEHTB (HIHKH OKHG]

BXOINTE B COJEP#AaHNE NpUMepHoli ocHoBHOI 00paloeaTensHol NporpaMMel HA9ATEHOTO
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obmero ofpajopamMAa B 9acTH  npeaMetHol  obnact  «O0MmecTBosHAHME
H ecTecTBO3HaHuey (y4elupiii mpeomer «OKpymarouii MupH), KoTopas JoM#Ha
BKMOYATE B ceDA 3HAKOMCTBO ¢ HauOOnee APKHMH QHIHYECKHMH ABISHHAMH,
ArperaTHEIMH COCTOAHHAMH BEILUECTBa, PasNHYHBIMH BHIAMH 3HCPIHH H HX B3aHMHBIMH
npeppamieHHAMH, AKOeHT B 00Y4UeHNH JOMKEH [eNaThCd HA HArMAAHOM 3HAKOMCTBE
ofy4alomHxcd ¢ GHINGECKHMH SBIEHHAMH W HAa Takux JeHcTBHAX, Kak HabmoaeHue,
ONMHCAHHE SBISHHH, MPeanonoKkeHHs 00 HX MPHYHHAX, MPOCTEHRIIHE ONbITH H HIMCPEHHA,

Ha ypoeHe ocHOBHOro ofmero ofpajoBaHuf B 5—6 Knaccax IMeMeHTHI (DHIHEN
MOIYT HM3YMATBCS B paMkax WHTErPHPOBAHHBIX €CTECTBEHHOHAaYUHBIX KYPCOB 3a CYET
yuelHBIX WacoB JacTy y4eDHOro nnaHa, dopMHpyeMol yHacTHHKAMH 00paloBaTeibHBEIX
OTHOIIENHH, 31eCh IHAKOMCTEO C OCHOBHBIMH (QH3IHYECKHMH ABISHHAMH enecoodpasHo
MEPEHECTH Ha HOBBI KavecTBCHHBIA  YPOBCHb, NpPEANOIATANONIMH DpOBEICHHE
MpocTefilInX WCCNAENOBaHMN, WIMEpeHHH W gawe o06paboTky JaHHBIX © MNOMOLILK
koMnsioTepa, MMeHHO Ha 3TOM 3Tane ofyHalonmecs cnocobHE MepexonTh K HAYYHbBIM
oOBACHEHHAM HEKOTOPBIX ABNEHHH H MOHMMAHMIO B3aNMOCEA3H PA3HBIX HAYK O NpHpoE,
OCMBICTIEHHO HCTIONB3I0BATH TAKHE TIOHATHA, Kak (axT, rHnoTesa, Moelb, IpoBEpoOYHbI
agcnepumedtT. ChopMHpoBaHHEIE HA ITOM 3Tane o0y4eHHA MEPBOHAYATBHLIE HaYYHEIE
NPEACTABNEHHA M 3KCAEPHMEHTANbHBIE YMEHHS TOATOTABAHBAIOT  BOIMOKHOCTE
ons  mochenyiolmero  ocBoeHHs  yde0Horo | mpeamera o« @uiMkay WM OpPYIMX
ECTECTBEHHOHAYYHBIX TMPeIMeTOB HA OCHOBE AKTHBHOM NMO3ZHABATENBHOH AEATENBHOCTH,
BKIIFOYAS 3TEMEHTEl CAMOCTOATETBHOTO HCCIE0BAHNA.

B 7-9 gnaccax vveOHBI npegmer wMizmka» OomKeH NpPENoJaBaTkCcd B BHIE
o0f3aTeNbHOr0 I8 BeeX o0VHAKIIMXCA CHCTeMarTH4Heckoro Kypca. CTepwHeBBIMH
aneMeHTaMH  yueDHOro npensera «Muzuka» ABNAWTCA  (QH3MHECKHE  ARIEHHA
(popmupoBarue 3HAHUHA 0 NpHpone QHIMYECKHX ABICHMH, HX NMpHYHHAX, 00 OCHOBHBIX
(HINHECKHX TOHATHAX M 3HAHHHA (QeHOMeHONOrHYeckHx 3aKoHOB (H3ukH). KmoueBwiM
3Nech J0JTAHO ABIATHCA HaGMOOEeHHe M JKCNepHMEHTATEHOE HCCIEI0BaHHE (PHIHYECKHX
ABNEHMH, WIVUEHHE 3AKOHOB (MIMKM HA SMIWUPHYECKOM YPOBHE, [pPHMEHEHHE
duzivecknx 3HaHME B PEANBHRIX WHIHEHHEIN CHTYALWAX, MOHHMAHHE CBA3H (HIHKH

C OKPYRAKOIIMMHE HAc YcTpolcTBamMu W TexHonoruams. [omxHo OwITh paciuHpeHo
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HCTIONB3IOBAHHE  MCCAEA0OBATENBCKOTO  MOAX0Ma B YYEHHYECKOM  3KCIEPHMEHTE,
a B TpedOBAHHAX K PesynbTaTaM o0yueHHs aKUEHT foiseH ObITh CleNaH Ha BRINOJHEHHH
3adaHHH N0 oOBACHEHHI (HINYECKHX SBICHHH Ha OCHOBE MMEIIIHXCA IHAHHI
( Ka9ecTBEHHEIE 34Ia4H ).

CrereMa npakTHYecKHX padoT nopkHa 0aIHpOBATECH HA ONTHMANBHOM COYETAHHN
KPATKOBPEMEHHBIX ONBITOB W NabOpaToOpHBIX padoT M CO3JABATE  BOIMOMHOCTH
O71A HaOMIOAeHHA H3IYYaeMbIX SBIeHHH, IHAKOMCTBA C TEXHHUECKHMMH YCTPORCTBAMM
H OCBOEHMA ODYYAIMIMMHCH METONOB NPOBENeHHA NPAMEIN H KOCBEHHEIX HIMEPEHH,
HCCNENOBAHUA 3ABHCHMOCTH onHOH Quanveckoidl BenwuwHE o7 apyroid. [lpm aTom
obecneynpaeTcd IHAKOMCTRO obyuatommxed ¢ QHINYECKHMH NpHOOpaMH H NpPOLEIypo
MPAMBIX HIMEPEeHHA ¢ MCNOALIOBAHHEM CTPENOYHEIX H LUH(POBRIX NpHOOpOB, @ TaKke
IATYHKOB, MOIKTHOYAEMEIX K KOMIOLIOTEPY.

C uensio yBEMHHEeHHA KoMM4ecTBa o0yualoUINxes, MOTHBHPOBAHHEIX K H3YYEHHID
yuefHoro npegMera «Du3HKa» H BHIOHPAIOMIMK Ero Ha YpoBHe cpenHero obinero
obpazoBanus B Kavectee MnpodHNLHOro, OCHOBHOHA oOpazoBaTensHOH MOporpaMMoi
ocHoBHOro oblero oOpa3loBaHUA JOMKHE NMPelyCMATPHBATECH BOIMOMHOCTE HWIVUSHMA
yrayGnendoro kypea ¢uinkd B B M 9 Knaccax, BETIOYAIOUISrO M3YYeHHe pasgena
«MexaHuka» B Y knacce H yBETHYEHHE YHCIA MPaKTHYecKHX pabor.

Ha ypoexe cpeaHero obmero oDpaloBaHHd MIHMKE MOKET HIVUATECH
aubo B paMkax  HHTerpHposaHHoro ydebHoro npeamera  «EctecTeozmanmes,
nubo kax camoctroATrensHui yuedHuld npenmer. CrepkHeBol Hieel yyedHOTO npeaMeTa
«Duaukan Ha yposHe cpeaHero obuero obpasoBaTesHOND ABNACTCA (PHIHYECKA TeOpPHA.
PaisiTHe TEOpPeTHYECKOro MBILIIEHHS OCYUIECTBINETCH HA OCHOBE OBIAJEHHA MOJHEIM
LHKIOM Mpollecca HayYHOro NO3HAHAA QHIMYECKHX CBOHCTE OKPYHAIOIIETO MHpA.

CcHOBHOH LENLID HIVYEHHA MOpejMeTa Ha Oa3j0BOM YpPOBHE [OOMAKHO CTaTh
HOpPMHPOBAHME ECTECTBEHHOHAYYHOH rpamMoTHOCTH, 4YTe Tpedyer CYIIeCTBeHHOro
yeHneHus MeTtojgonorvueckoil cocramnmomeli yuebGHoro npeamerta, Oonee WHPOKOro
HCMONLIOBAHHA  33JaHHN  NPAKTHKO-OPHEHTHPOBAHHOrO XapakTepa H O00CYRIEHHA

BOOPQCOB EBBF'EMEI-II-IEI'-l HaYKEH C Dﬂﬂpﬂﬁ Ha HCTOSUHHEH llﬂ}r“lﬂﬂﬁ H HE}'T-IHD-HUH}’JIHPHDF{

HHpOopMALIHA.
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Ha yrayv6aennom yposse yuedHBIE npeamer «PH3HKa» HIyYaeTcd Kak HaydHax
AHCLMIIHEA, HWMEIONIAS HenocpeJACTBEHHOE OTHOWEHHe K Oyoymed  Hay4Ho#
HIH HHXEHePHOH npodeccHonansHoil ciepe nesTensHOCTH, BufpaHHod oDyHamiIuMCi.
ObHoBnerHe coJepiaHus 30ech — 3TO BBEICHHE BONPOCOB, CBA3ZAHHKIX C COBPEMEHHOH
duzukoi. CogepmaHde MpeaMeTa Ha YIMyOJeHHOM YPOBHE HYXKOAETCH B MIMEHEHHAX
B HACTH HanolHeHMA pasgena «ATOMHA® MW AfepHad  (H3IHKa»  (aKTamu
H 3aKOHOMEDHOCTAMH, CBAIAHHEIMH C JOCTHRCHHAMH  COBPEMEHHOH  (H3IHKH
(B mpemenax 3HaHWil, NMPEeXOCTABTAEMEBIX TPOTPAMMaMH NMo MaTtemardke). Peamdsansis
CHCTEMHO-IEATENEHOCTHOrO MOAX0Aa TPH Mpenogasaduy ydeGHoro npenMera «QH3IHKaY
Ha yrayOaeHHOM YpOBHe Nom#iHa GazHpOBATECH HA HCNONBIOBAHHH CAMOCTORTENBHOID
VUSHHUECKOTD 3KCTEPHMEHTA, BEMIOHAMIET0 (poHTansHLEe nabopatopHsie paboThl
M paboTel MPaKTHKYMa Kak NOCTORHHO JAeficTByliomero dQaxtopa obpazosarelbHOH
JeATeALHOCTH.

OGuosaeHre cofepkanis hH3HYeckoro obpa3zosanud TpedyeT COBEPIIEHCTROBAHNS
MpHMepHOH 00pazoBaTensHOl NporpaMMel HavansHoro obuero o0paloBaHHa B y9eOHBIX
METONHYECKHX KOMIUIEKCOB Mo yuebHoMy npeaMety «DKpyKaomHi Mups,

LlenecoobpasHo  paspaGoTaTe CepHid  JOMONTHHTENBHBIX  0OMIepa3BHBAKILIHX
mporpaMM 1714 o0y4amouHxcs 3—7 KNacCoB, HANpakleHHBIX HA PA3BHTHE HHTEpeca
K H3VMEHHIO (PHIHKH, a TAIOKE YCOBEPILEHCTBOBATE A0MNOIHHTENbHEIE 00IIepa3BHBAIOIIHE
NPOTPaMME], PEATHIYIONIHE pazNHyHEle HAPABIeHHS TEXHHYECKOro TBOPYECTBA IeTeH.

Heofxoauma paspabotka oTmeasHoil npumepHoil ocHobHoR obpazosarensHol
nporpaMMEl  ©  yrayOJeHHBIM — H3ydeHHeMm  yueDHoro  npeamera  «@uH3pKan
1A obmeobpazoBaTeIbHEIX OPT2HH3IANHNI, PEATHIVIOUWNK 0DpazoBaTelibiklie OPOTrPaMMEl
o YrayoJeHHOMY H3Y4YeHHID MaTeMATHKH,

O0HoBIEHHE  NPHMEPHBIX  OCHOBHBIX  00IME0DpajoBaTeNbHBIX  NpOrpaMM
1 y4eOHBIX MeTOOHYEecKHX KOMIeKcoB mo yueOHoMY npeamery «@HadKa» OOKHO
obecrevlTs pealH3aliiy JeATeNLHOCTHOTO MOoAX0da K HIYHEHHIO  ydeOHoro
npenmMera, HTO MOMET peanHz0BaTBCA Yepel VCoHAeHHe NPHKIAIHOre XapakTepa
yyeDHOro MaTepHana; pacllHpeHHe JoIH YHeHHYecKoro IKCIEPHMEHTA; MEPeoPHEHTALIHID

'I}EPEIEDHETEJILHEE AEATENEHOCTH HE MNPpHMEHCHHE JHAHHH B KOHTEECTE MMHIHEHHKIX
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CHTYaLHil; YBENWYeHHe A0AH 3aganui Ha obbacHeHHe W [0KA3aTeNbLCTBA B AMMapare
ycBoeHHs YydeOHHKOB H T.. Heobxomumo co3gaTe OHABKTHYECKHE MaTEpHATH
(3agaunnky, pabdoude TeTpand, cOOpPHHKH IHATHOCTHYECKHX MaTepHATOB H Ap.),
cofepwauiie He TONbKC TPAIHLMOHHBIE pPacHeTHLIC 3aa4H, HO H 3alaHHd, BRITIOJIHEHHE
KOTOPBEIX TPeOyeT He MpOCTO PEMINTE 3314y, CAeayd H3YHEHHOMY aNnropHTMY, HO H JaTh
MOACHEHHA, N0Ka3aTh H 0DOCHOBATH CBOIO TOYKY 3PEHHA, MPHMEHHTE 3HAHHA K PeIIEHHIO
npobaem.

Bawnofl cocragnsomedl o0HOBNEHHA colepaaHHA Quimdeckoro obpazoBaHms
ABIAETCA COBEPIICHCTBOBAHKE HHCTPYMEHTAPHA 10 OLEHKE Y4eDHBIX JOCTHAEHHH
Mo GQuIMKe, BKIKOMAN PACHIMPEHHE HHCTPYMEHTADHA 1A TIPOBEIcHHA BHYTpeHHEH
CHCTEMB!I OLCHKH Ka4decTsa o0pasoBaHHH, MYHHUHNANBHBIX H PErHOHANBHBIX CHCTEM
OIIEHKH KadecTsa 00pajosanus, 0DHOBIEHHE KOHTPOIBHBIX M3MEPUTENEHLIN MATEPHANOB
A7MA MpOBEJEHHA TOCYIAPCTBEHHOH MTOTOBOH ATTECTAlMH, BCEPOCCHICKHX MPOBEPOUHbIX
paboT M ApYTHX OLEHOYHBIX Npouenyp. B xauecTse HanpasneHHMH COBCPIIEHCTBOBAHHA
pACCMATPHBAKOTCA: peaNM3allMf  JeATSJbHOCTHOrD MOAXOA3 K OUEHKE yYueDHBIX
AoCTHM#EHHH, YCHNeHHEe pONH KAYecTBEHHBIX 3aja4, YBENHYEeHHe [0IH 3ajaHHi
MPaKTHKO-OPHEHTHPOBAHHOID XapakTepa, PACIIMpPeHHe CMEKTpa 3aJaHHil Ha MpOBEpPKY
METOAONOTHHECKOH COCTAaBNAomel Kypca, BBEIEHHE IKCNEPHMEHTANBHBIX 3aMaHHR
B KOHTPONBHBIX H3MEpHTeNbHEX MarepHanax EI'3. DxcrnepumentansHas gacte EID
MOMET BBIONHATECA B OTHENbHBIH OT NHCBMEHHOH YacTH JeHs B CHEUHATbHOM
IIeHTPE, OCHAIIEHHOM Heo0XoaHMem nadopaTopHeiM obopynosanneM. [lns BeinonHenns
IKCMEpHMEHTANBHEN 380aHHil MOryT Henone3oBaThed Habopwl obopyiomanus Ha Dase
TPATHLHOHHEIX TPHOOPOE M MATEPHANOB, BETIOHEHHBIX B NepeqeHs o00pyI0BAHMA
pna kabuHeroB (EIHKH, MO0 KOMITBKOTEPHBIR HIMepHTENBHBIH OnoK (KoMOBHOTED
H MOIK/THYeHHBIE K HEMY JaTYHKH 108 H3IMEPEHHA PasTHYHBIX (IHIHYeCKHX BETHYMH ).

MongepHH3allHAd NOIXOJ0B K nNpenofasaHuw  yuebHoro npenmera «@®@uzmkan
HA YPOBHHX OCHOBHOrO obero © cpegHero obmero oOpazoBaHHs  [QONKHA
o0eCneYHBaTECA  BHEAPEHHEM COBPEMEHHBIX TEXHOTOrHH o0y4eHHA, TakuX Kak
TCXHOMNOMMA MCMOMBIOBAHHA KOMIIBIOTEQHOIMO MOJEIHPOBAHHA M @HAIH3A JaHHBIX

B NpoLecce HCCAeoBATENbCEOND EIE}'LIEHHH; TEXHOMOMHAA, OCHOBAHHAN HAa HCOMBIOBAHH
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[AEHIETHBIX KOMIBIOTEPOB; TEXHOMOTHA COTPYAHRYECTEA B 00y4eHHH (padoTa B Manbix
FpyNnax coTPYAHHYECTBa); TEXHONOIHA «nepesepHyToroy oly4deHHs (CaMOCTOATENBHOE
HIyHEHHE HOBOTO MATEpHAia [0 TNPOBEISHMH YPOKA), TEXHOJIOTHA HONOJNHCHHOH
peansHOCTH (BUPTYaTbHblE 0GBEKTE H HHOOPMAHA JOTOTHAIOT CBEIEHHS O (PHINHECKHX
obbexTax B OKpysatoleil cpene npH NpoBeleHHH Y4eOHEIX HCCNEN0BAHKH ), TEXHOIOIHS
(hopMHpOBAHHA IKCOCPHMEHTANBHEIN yMeHHR yaammxcd. OOHHM H3 NPHOPHTETHBIX
METOM0B 00yUeHHA ABIAETCA NPOEKTHO-HCCNE0BATENRCKAA ISATENBHOCTE 00V HADIIHXCH,
HMEMDIIaR I-'II-!TE-']]]ETI.'IEE{I&.EE KEPEHTEP M OCYINECTRIIAEMAN HA OCHOES HOBOH
ofpaioBaTensHOM Cpelibl, KOTOpas JjenaeT o0yYalomMxcsd AKTHBHBIMH YHacTHHKAMH
00paz0BATENEHOTO TPOISCCa, AA6T BOIMMKHOCTS INHpoKoro BeGopa B obnacTh Oyayuero
MpOQEcCHORAIBHOTO Pa3BHTHA HA OCHOBE (YHIAMEHTANGHOH ecTecTBEHHOHAYHHO
1 MaTeMaTH4deckoll NoAroToOBKH.

Jns obnosnennd cofepaanud puanueckoroe obpalopaHua HeoOxoaHMo 00SCTIEYHTE
[MOATOTORKY:

vuuTeneii gavansHoro obiero obpazoBaHiA K NpenoaasaHiio yuslHOro npeaMera
WORPY®aOMKA MHPH, BKIIOYAIMEr0 HOBbE NHIAKTHYECKHE EIHHHLE, OTHOCAIIHECH
K obnacTH PHIHKH;

yautenedt  GHINKH K nperojasanuio  yueOmoro mpeameTra «DHIMKAn.
O6pazopaTensHEe MPOTPaMMLl  BEICIIEND W JONOIHATENBHOrO MpofeccHoOHANBHOTO
oOpasoBaHiA  AOMAKHEL  BEMIOYaTE OGNOKM  NpedMeTHOro CcolepwaHHd  (pemleHmHe
CMOMCHBIX 32084, BOMPOCH COBPEMEHHEIX HAYWHBIX HCCIENOBAHMHA H T.1.) ¥ OIOKM
METOOHYECKOTD XapakTepa, ofecnedHBaloliHe OCBOCHHE TexXHHKH H olopylosaHuA
I8 KOMIBIOTEPHIHPOBAHHOTO 3KCTIEPHMENTA, 3P PeKTHBHEIX MENaroTHYecKUX NPaKTHE
POpMHPOBAHHA eCTECTBEHHOHAYYHOH MPAMOTHOCTH 0DYUaIOIIHXCA.

BaxueHmHM nokazaTeneM OLEHKH AeSTeNbHOCTH YYHTens (HINKM JolxeH OblTh
MoOKa3aTens AMHAMHKH 06pazoBaTensHBIX JocTHXeHni ofyvalommMxes, o KoTopod
MOMHO CYIOHTh KAK HA OCHOBAHHH BHEIIHHX OLESHOYHBEIX NPOLEAYP, Tak H Ha OCHOBAHHN
BHYTpPEHHEeH CHCTEMBI OLIEHKH Ka4yecTra 00pazopaus.

Ana  npenogasanns  yyebHOro  npegmeTa  «ACTPOHOMHS» B KAYECTEE

CAMOCTOATS/ IEHOTD }-""-IEEHGFG] NpeiMeTa Ha YPOBHE CPEIHETD oDIero DEPEHEEEHHH
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HeoGX0oaUMO NpH Mnomy4yeHHH Belciliero oDpasoBaHHA MENArorHYecKol HampaBleHHOCTH
TPHCBAHBATE KBATHGOUKALMIO «yuHTeNL QHIHKH U aCTPOHOMHHY,

MarepHansHO-TeXHHYECKHE YCIOBHA OpraHMsauMy npouecca obpasoBaTensHod
AEATETEHOCTH TpedyOT  OCHALIEHHA kabunHeta  GHIMKH HEOBX0AHMEIM
ofopyIoBaHHEM, & TAKKE OCHALIEHHS creuHanbHoH nafopaTopHH NN NPOCKTHOMA
H viebHOo-HCCTenoBaTeNsCKoH  IeATensHocTH  ofyuaromuxes (enuHoH naboparopHy
anA Beex yueOHBIX NpeaMeToB ecTecTeeHHoHayuxoro uukna). Orbop obopynoBaHHA
anA KabDHHeTa GHIHKH [I0UKEH OCYMISCTBIATBCA HA OCHOBE NPHHUHNOB MOMHOTEI
MPEEMCTBEHHOCTH M ONTHMANBHOIO COYETAHHA KIACCHYSCKHX H  COBPEMEHHAIX
(upchpoBbIX H  KOMOBIOTEPHBIX) CpencTB H3aMepedHuid. [IpuopureToM  aBnseTcH
nabopatopHoe obopynoBaHHe 04 (QPOHTATBHOTO JKCTIEPHMEHTE, KOTOPOEe ONTHMAILHO
NPencTaBIaTh B BHAE TEMATHYECKHX KOMIUIEKTOB (M0 MEXaHHKES, MOJIEKYJISpHOH
tH3anke, MexkTpoauHaMike W onruke). JlaboparopHoe obopynoBaHHe AAA MpoBeaeHHA
npakTH4eckHx pafor ofecneumBacTcd B pacdeTe [0 ONHOMY KOMIUIEKTY Ha JBYX
oOyuatommxes. JeMoHcTpammoHHOe oGopyOoBaHHe GOPMHDYETCA B COOTBETCTBHH
¢ NPHHIHANOM MHHHMaXbHOH JOCTATOHMHOCTH, 9T0 obecnedMBacT NOCTAHOBKY KIHOYEBhIX
HeMOHCTpaUMil IMA HCCNEdOBAHHA HIYHacMbiX ABICHHA M MpOLECCOB, IMIHPHYSCKHX
1 QYHIAMEHTANBHBIX JAKOHOB, HX TEXHHYCCKHX NPHMEHEHHH.

[lenecoobpasno mnepefith Ha denepansHEIH  mporpaMMHo-uenesol  cnocod
ofHOBICHHA MaTepHaTEHOH Ga3sl kabuneToB dn3nkn, Heobxoaumo paspaborats eaHHEBLE
TEXHHYECKHE YCIOBHA nNpoH3BoncTea ofopydoBanua  ana  obydeHua  ydeDHomy
npenmery «Pusukan B oGmeobpaloBaTenbHEIX OPTAHHIAMMAXK, YTO MO3BONHT OGeCne HTh
CTAHIAPTHIALHID OCHAIIEHAA KaGHHETOR QHIHKR.

Hy#naercs B COBEPIIEHCTBOBAHKE CHCTEMA JOMOMHHTENEHOMD 00paloBaHua NeTed
B obnacTy (PM3HKKH, B PACIIHPEHHH YHCIA MEPONPHATHI NMPOCBETHTENLCKOTO XapakTepa,
HAMPABNCHHRIX HE pPa3sBHTHE MOTHBAUMHE K HM3YYEHHIO (HIMKH, B TOM uHCIe
BCEPOCCHICKAX KOHKYPCOE H COPEBHOBAHHIT Mo TeXHHYeckoMy TRopdectsy, Heobxoanma
paspafioTka H  cepTHQHKAUHS IOOMONHHTEALHBX  OOMIEPASBHBANOIMIMX  HpOrpaMM
B obnactH ecrecTsosHaHMs (M (HINKH), HANPABIEHHBIX HA pPa3BHTHE MOTHBAIHH

K MEYUEeHHI0 YiueOHBIX NPeIMETOB eCTECTBEHHOHAYHHOIO IHKNE, KOTOpPBIE MOTYT
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peaTHioBaThcd B 0DmeoOpasoBaTenbHEIX OpPraHH3allHAX, @ TaKKe pacnpocTpaHeHHE:
sheheKTHBHOTO NEJarorH4¥eckoro ONBITA N0 PeanH3alHH Takux nporpamd. He menee
BAMHBIM HBMSCTCA DPA3BHTHE CCETH OpPraHMIaUMA JOMOMHHTENBHOTO oDpazoBaHma,
PEANHIVIOUIMX PasNHYHEIE JONONHHTENBHEE 0DllcpasBHBAOIINE NIporpaMMel B obmacTy

TEXHHYECKOTO TBOPHECTEA.

5. Peaanszanna Konuenunn

Peanuzaums Konuenuus obecrednT HOBBIA YpOBEHB MIYHEHHA H MpEenoiaBaHHfA
yuedHoro npeamera «@usnkan.

ITianupyeMelM  MeXaHHIMOM peandsauMd KoHUSNUHH ABNAETCA BETHOYEHHE
COOTBETCTEYIOMIMX 34784 B OCYUECTBANEMBIE MEPONPHATHA LENEBbLIX QeaspanbHbix
H PETHOHANBHBIX MPOTPaMM H MPOTPaMM PasBHTHE OTACHLHEX obmeodpasoBaTeNbHbIX
OpraHMzaupi, (HHAHCHPYEMBIX 338 cCueT cpencrts  (eaepanbHOro, pPErHOHANLHBIX

H MYHHUHIAIBHEX GromHeToB.



