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PA3IBUI'AS TPAHUIIBI, PACIIUPSIEM ITPOCTPAHCTBO:
PEAJIMBALIUA KOHIEIIIUHN KPOCC-MHOI'OMEPHOU
OBPA3OBATEJIbHOM CPEJbI HA YPOKAX ®U3UKH

Dauipywun Pagasne Hopucosuu,
oupexmop, yuumenb QUUKU U MAMEMaAmMuKy
MBOY «lllkona Ne 174» 2. o. Camapa

Kak rmoka3spIBaeT pakTHKa, TAKOH IIKOJIBHBIN MIPEAMET, KakK (PU3HMKa, OOIIECTBO JIABHO OTHECIIO K
OJIHOMY M3 CaMbIX CI0HBIX. COrlacHO CTaTUCTUYECKUM JIaHHBIM Bcepoccuiickoro che3ia yuurtennei
¢usuku B «Cupuyce» 2022 rona, B IOoCIeIHEE BPeMs YMEHBIIACTCS HE TOJIBKO KOJIHMYECTBO CHAFOIINX
(bu3uKy, HO U cpeaHui Oaut Mo JaHHoMYy npeamery. K coxkanaeHuto, moio0Has TEHASHIUS COXPaHIeT-
Csl Ml B 3TOM TOJly: MHTEpeC K pu3uke mpoaonkaet naaath [2]. [IpodieMa HU3KOH MOTHUBAIMH K H3yde-
HUIO (PU3HKY SABJISIETCS KpallHEe aKTyadbHOM Ha CETOAHSIIHUMN JICHb.

Bwmecrte ¢ TeM pBIHOK TpyJa, OpPHECHTHPOBAHHBIM Ha Pa3BUTHE IMPOMBIIUICHHOTO CEKTOpa 3KOHO-
MHKH, ONIPEIEISAET CIIPOC HA MHKEHEPHBIE CIEIUATILHOCTH, KOTOPbIE MPEAIOIaraloT HaIMuue MPOYHbIX
3HaHui 1o (u3uke (puc. 1). Ha cerogHsmHuii JIeHb NPHOPUTCTHBIM HAIPABJICHHEM B COLMAIBHO-
AKOHOMHUYECKOH MOJIMTUKE Poccuu sIBIsSETCS MPUBJICUYCHHE MOJIOEKN UMEHHO B c(pepy TEXHHYECKHX
mpodeccuii, MOBBIIICHHE IPECTHXKA HMIDKECHEPHBIX crenuaiabHocTedl [3]. IlkomsHOE 00pa3oBanue
JOJHKHO 00ecreyuTh cHOPMUPOBAHHYIO TOTOBHOCTH BBITYCKHHKA K MPO(ECCHOHATFHOMY CaMOOIIpe-
JICIICHUIO C YYETOM PETHOHAIBHBIX OCOOCHHOCTEH.
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Puc. 1. [TpompinuieHHsIi notennnan CamMapckon odmactu

VIMeHHO TI0ATOMY TEepeI0 MHOW KaK yYHTEJIEeM CTOWT 3a/avya Hapsay C MOBBIIICHUEM KadecTBa
¢busznueckoro obpazoBanusi, GOPMHUPOBAHKS CUCTEMHOTO MBIILICHUS IPOOYIUTh HHTEPEC K TPEIMETY,
«Baxkeub» peosIT PUZUKOI.

Opanny3ckuid Mmatematuk U guiocod Hayku Aupu [lyankape roBopmin: «Hayka cTtpoutcs u3
(haKTOB, KaK IOM CTPOUTCS M3 KHPIHUECH, OTHAKO HATPOMOXKIEeHHE (aKTOB HE €CTh HayKa, TaK )K€ Kak
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rpyJla KHpIU4er He €cTh A0M». M ¢ 3THUM BBICKAa3bIBaHHMEM TPYJIHO HE COINIACUTHCA. Benb ogHON H3
rnaBHbIX 3a7a4 OI'OC sBasercs hopMupoBaHHe U Pa3BUTHE 1IETIOCTHOTO MUPOBO33PEHUS U MUPOBOC-
MPUATHSI, STUHOW KapTUHBI MHUpa. VIMEHHO pelieHne 3TOW 3a/laydl MO3BOJIUT OOBEIUHUTH PA3pO3HEH-
HbIE 3HAHUS 10 MpeAMeTaM, coOpaTh YacTH Masjia B €IUHYI0 KapTHHY, O3BOJIAIONLYI0 PeOCHKY BUIETh
MHP BO BCEX €r0 CIIOXKHBIX U HEOTHEMJIEMBIX B3aUMOCBS3SX, @ 3HAYUT, BUJIETh U IIOHUMATh IPAKTUYE-
CKYIO 3HAUMMOCTh Y4€OHOTO MaTepuaia 1o npeamery [5].

CrpaBuThCsl C JaHHOW 3ajadeid, a TaKKe PEIIUTh IOCTABJICHHBIE paHee MPOOJIEMBI MMO3BOJSET
peanMzanus Ha ypoke (U3MKH KOHLEMIUU «KPOCC-MHOTOMEPHOH 00pa30BaTeIbHOM Cpelbl»:
MepeceYeHNs ¥ B3aUMOJICHCTBUSI HECKOJIBKUX 00Pa30BaTEIbHBIX MPOCTPAHCTB M CPEJl B PAMKaX YpOKa.

JlanHast koHILIenKs OblIa pa3paboTaHa HA OCHOBE U B Pa3BUTHE METOJIOJIOTUU CPEAOBOTO MOJIXO0-
7la, OTMMMCAHHOTO B TPyJaX KOJUIEKTUBOM BEIYIIUX YYCHBIX B 00JACTH MEAATOTUKH O] PYKOBOJCTBOM
Butonsna AnsOeproBruua ScBuHa.

Kpocc-MHOTOMEpHast 0Opa3oBarenbHas cpeia MIKOJIbI pACCMATPUBACTCS KaK MPOU3BOIHAS OT CHU-
TYaTUBHOI'O B3aWMOJECHCTBUS U MEPECEUCHUS B PA3JIMYHBIX COUYETAHUSAX HECKOJIBKHUX MM MHOXECTBA
MIPOCTPAHCTB U Cpel, K KOTOPHIM IMEAaror U oOydJaromuecs oOpamarwTcs B X0Ae 00pa30BaTEIILHOTO
B3aumMojieiicTBusl [4]. TakoBbBIMHU SBJISIOTCS MPEIMETHO-IIPOCTPAHCTBEHHAs LU(pOBasi, MHHOBAIIMOH-
Hasl, KyJIbTYPHO-HCTOPUYECKAsl, IPOCTPAHCTBO MMOBCETHEBHOM KU3HU, OMOIMOMEINITHOE TTPOCTPAHCTBO
u mp. (puc. 2).

IIpocTpaHcTBO NOBCeIHEBHOI KU3HU

HMugposas cpexa AKcCHOJIOrHYeCcKOe
\ / HpPOCTPAHCTBO
\ YCHEIHbIH YYeHHK ./
f bubanomenniinoe
HNunoBanmoHHasi cpea MeTanpeIMeTHbIe, IpeIMeTHbIE, HPOCTPAHCTBO

T JMYHOCTHBIE Pe3y.JbTATHI 00yYeHHs] g

MYJbTHCPEAOBbIH YPOK

TexHogornueckast cpena HI)QIIMQTHO-IIpOCTpaHCTBeHHRH
cpeaa
KyﬂbTy[)HO-l/lCTO[)I/I‘IeCKaﬂ Bajeosnormueckas
cpeaa (moponbecﬁeperammaﬂ) cpeaa

Puc. 2. KpOCC-MHOFOMepHaﬂ O6pa3OBaTCJ'IBHa}I cpcaa: KOHICIIHNA U pCain3alnsl

B pesynbrare nepecedeHus paziM4HBIX CPEN, PEAU3alUUd MOJEIN MYJbTHCPEAOBOr0 YpOKa
paciupsieTcsl coiepkaHue oOpa3oBaHUs, MOSBISIIOTCS HOBbIE KaHajbl Mepefaund MHPOpMAIUHU, YPOK
HACBILIAETCSl Pa3IUYHBIMU BUAAMHU JEATEIBHOCTH.

PaccmoTpuM codetanue v B3aMMOJEHCTBHE PA3IMYHBIX IPOCTPAHCTB M CPEXl B PaMKaX OJHOTO
ypOKa Ha KOHKPETHOM IIPEIMETHOM Marepuaie B 9-m kiacce, Tema «/ucnepcus csera. L{Bera Ten»
(yueOnuk nox pepaxuueit M. M. Ileprpinkuna, E. M. I'yrauk, A. 1. UBanosa, M. A. IletpoBoii).

PackpbITh BOCIUTATEIbHbIE BO3MOXKHOCTU COJIEpXKaHMS Y4eOHOro IpeaMera, TeM CaMbIM
oOecrnieunBasi JOCTH)KEHHE JINYHOCTHBIX PE3yJIbTaTOB OOYyYEHHs, MO3BOJSET MOTPYKEHHE Ha YPOKE B
KYJ1bMypHO-UCMOPUYEcKyio cpedy. BBITISANUT 3TO clieAylomuM oopazoM. B camom Hauvase 3aHATHS B
¢dopmare npoOIEMHOro AUaNOra ¢ AeTbMHU NMPUXOIUM K BBIBOJY, YTO Ha CETOAHSIIHEM ypoKe (GU3UKU
peub nou €T o TperbsaxoBckoi rajsepee B Mockse. Beab no3Hanue HaYMHAECTCS C yIUBIICHHUS.
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Ha nanHoM »sTame ypoka 00s3aTelnbHO CTOUT CKa3aTh U O KYJIBTYPHOM IOTEHIMAJE HAIIero
peruoHa: coBceM HenaBHO ¢unnan TpeThSIKOBCKON rajgepen OTKpbuUIcAd B 37aHuM DaOpUKHU-KYXHH B
Camape.

3arem mnpeanaraeM B QopmaTe BHUPTYaJbHON SKCKYpCHU MPOUTUCH MO 3allaM MOCKOBCKOM
TperbsakoBKU. [l 3TOro MCHOJIB3yeM IAaHOPaMbl DKCIO3ULMU My3es B cepBuce «SHuekc Kaptsp»
(URL: https://clck.ru/3BLPgB). Ha cerogsimHuii [eHb KOJUICKIUH BEIMKOIO My3€s MOXHO YBHUICTD,
BCE O HUX MPOYUTATH U3 JIF0OO0H TOYKU MHpA.

Oo6pamaem BHUMaHue Ha «HYEpHbI kBaapaT» Kasumupa ManeBuya — OH JOCTaTOYHO y3HaBaeM,
MOCJIe Yero npejiaraeM pedstaM OTBETHTb Ha BOIPOC: YeM ¢ MOUKU 3peHUsl HANUCAHUS NOJOMHA YHU-
kanvHa sma kapmuna? W 3aech 00s3aTeIbHO aKUEHTHPYeM BHHMaHUE Ha TOM, YTO IpPU HAMHCaHUU
XYJOKHUK HE UCIOJIb30BaJl YEPHBIN LIBET, OH CMEUINBAJI KPACKU PA3IMUHBIX I[BETOB.

3aiefiCTByeM DJIEMEHTBHI HpPeOMemHO-nPOCHMPAHCIEEHHO cpeldbl: PedsiTa CMEIINBAIOT KPacKu
CEeMH IIBETOB paayru. B pe3ynabrare mojay4yaroT TEMHBIN, OJIM3KUI K 4€PHOMY IIBET.

[Tocne vero mpeanaraem 3arjisiHyTh B Meduanpocmpancmeo. Benp Ha ypokax HaM BaKHO Hay-
9UTh BBIOMPATh, aHATM3UPOBATh U WHTEPIPETHPOBATH MHPOPMAIUIO PA3TMYHBIX BHIIOB U (HOPM, TEM
CaMbIM JIOCTUTasl METANpPEAMETHBIX Pe3ylbTaToB 00ydeHus. JleMoHCcTpupyeTcs: BUAeopoiank «CrekTp
ceeray mnporpammbl «[ammmeo» (URL: https://dzen.ru/video/watch/60c3b32a689e784a0391b063).
W Bompeku BceM OXKUAAHUSIM MOCJE MPOCMOTpPa pedsiTa MPUXOAAT K BBIBOIY, YTO B pE3yJIbTaTe cCMe-
IIMBAHUS TEX )K€ CAMBIX IIBETOB TOJIYYaeM CBETIIbIH, ONM3KUI K OEIIOMY LIBET.

Takum 006pazoM, BONIPOC: nouemy npu CMeuUusanuy OOHUX U mex Jice YEemos pe3yibmam pasiu-
YeH — CTaHOBUTCS IPOOJIEMHBIM BOIIPOCOM ypoka (puc. 3).

Ilouemy nmpu cMelIMBAHUM OJHHUX M TEX JKe
IBETOB Pe3y/IbTAT Pa3jindeH?

3§/

Puc. 3. BuzyanbHoe COIPOBOX/ICHHE MPOOIEMHOTO BOIIPOCa

OAHMM M3 UHCTPYMEHTOB pa3pelleHus JaHHOTO MPOTHUBOpEUHs, a Takxke (popMupoBaHUS QYyHK-
[IMOHALHOW TPAMOTHOCTH O0YYAIOIIUXCS SBIISIETCS MOTPYKEHUE B OUOIUOMEOUTIHYIO cpedy PAOOTHI ¢
TEKCTOM C UCITIOJIb30BAHHUEM AKTUBHBIX MCTOJ0B.

B xone nanHoro mpuéma pebdsita JenaTcs Ha Mapbl U MOTY4YaroT KapTOYKU C OJMHAKOBBIMU TEK-
CTaMM, B KOTOPBIX MpolylieHa nHopmanus. B Texcrax mponyiieHsl pa3Hble (parMeHTbl, I03TOMY
4acTh WH(OPMAILIUU €CTh Y MEPBOTO, APYyras 4acTh — Y BTOPOrO y4acTHHUKA (KapTOYKH JIPYT IPYTy HE
MOKA3bIBAIOT). 3aTEM K KaKJJOMY IIPOMYCKY B CBOEH KapTOUKe HEOOXOJUMO MPHUAyMaTh U 3alKcaTh BO-
MpoC, TOCJE YEeTo B Mapax 3aJaTh 3TH BOMPOCHI IO OYEPE/IH, 3alIOJTHUTH MPOIYCKU U O3BYYUThH OTBET Ha
POOJIEMHBII BOIIpOC.

B pesynbrare hopmupyetcs He TONBKO (PYHKIIMOHAIBbHAS TPAMOTHOCTD, MIPEIMETHBIC 3HAHUS O
JUCIIEPCUU CBETA, L[BETaX TeJI, HO U HaBBIK ()OPMYIHMPOBATH BOIMPOCHI, JoroBapuBarhcs. Bee pebsita
BOBJICUCHBI U PA0OTAIOT HA PE3yJbTAT.

Haubonbiiee konuuecTBO MHPOpPMALMKM MBI MOJTy4aeM 4epe3 3pUTEIbHBIA KaHajl BOCIPHUSTHS.
[TosToMy Ha ¢u3MKe NMPOTEKAHUE MPOLIECCOB, OMUCAHUE SBICHUH KpaiiHe Ba)KHO BU3YaJIH3UPOBATH.
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OpHako #aneko He BCE DKCIEPUMEHTHI IIPEICTABISIETCS BO3MOXKHBIM ITpoBecTU. Vcnonb3oBanue uugh-
POBoIL 00pazoeamenvHoil cpedvl TIO3BOJIAET PACUIMPUTH 00pa30BaTEIbHOE MIPOCTPAHCTBO ypoOKa, Ha-
npuMep HUCIolib30BaHue mHTepakTHBHBIX Moxened (URL: https://phet.colorado.edu/). Ho, xoneuHo,
HUKaKasi CUMYJIALUS OJHOCTBIO HE 3aMEHUT PealIbHOT0 (PU3MUECKOro HIKCIIEPUMEHTA.

3arem pebsATa MOTPYXKAIOTCS 6 HPOCHPAHCHIBO NOGCEOHEEHOU Mcu3Hu. BaXHO MOKa3aTh, YTO
¢bu3nKa OKpyXaeT Hac Ha KaXAOM Iiary, a (u3nueckue 3HaHUs JAEIal0T KU3Hb IpoIle U yaoOHee.
[[BeT urpaer orpoOMHYIO POJib B HAILLIEH XKU3HU, a PE3YIbTATHI UCCIEA0OBAHUN O CBOMCTBAX LBETA U €TO
3aKOHOMEPHOCTSX MPUMEHSIOTCS BO MHOTUX OOJIACTSX YElI0BEYECKOH JesTeIbHOCTH, a 3HA4YUT, B pas-
HOM CTETCHU HYXKHBI K&XKI0My U3 Hac (puc. 4).

IIpocTpaHCcTBO NOBCEAHEBHOM JKU3HH

KuBonuch JlekopaTHBHO-IPHKJIAIHOE ApxuTexkrTypa u IIpoMbImIeHHOE

HCKyCCTBO CTpOPlTeJIbCTBO HpO"'iBOﬂCTBO
‘ M @
| ARG Q!
i : (0 RAECHN!
Jusaiin naTEpBHEPA Ilcnxonorust Pexiiama DoT0 - H BHIEOChEMKA

Ioaurpadus KomnborepHsblii qn3aiin
Puc. 4 Hcnons30Banme >1eMEHTOB IMpOCTPaHCTBA HOBCGHHCBHOﬁ KHN3HU
Ha ypoke (pusuku B 9-M kiacce «lucnepcus csera. L{Bera Tem»

Hcnonb30BaHne Ha YpOKE pa3auuHslX RPOCMPAHCME U cpeod CTIOCOOCTBYET Pa3BUTHUIO KPUTHUE-
CKOT'0 MbIIIUIeHUs1 oOyuatomuxcs. Tpu rona Hazazn B Hamux MecTHeIX CMU nosBuiIMCh rpoMKHe 3aro-
JIOBKH O HaOMI0/IeHnU Ha TeppuTopun CaMapbl peaKoro aTMOC(PEPHOTO SBJICHUS] — CBETOBBIX CTOJIOOB
[1]. Ha camom e Jee HHYEero yAWBUTENBHOIO 3/IeCh HET, 9TO SIBIICHHE HAONI0JAaeTCs B pe3yibTare
JUCIIEPCUU COJTHEUHOTO CBETa B JIEASHBIX KpucTaiiax. Pa3oupas u o0bscHsIs og00HbIe MaTepraibl Ha
ypoKax, pedsiTa yyaTcs OILIEHHBATh BCIO MOCTYMAIONIYI0 WH(OpPMAIMIO, BAYMYUBO YUTaTh, a HE COOU-
paTh MHPOPMAIIMIO U3 3ar0JI0BKOB U MTOCTOB B COIICETSIX.

HecomHeHHO, POEKTHPOBaHKUE MYJIBTHCPEIOBOTO ypoKa TpeOyeT OT yuuTessl ClelHaIbHON MO/-
TOTOBKH, YHUBEPCAIbHBIX KOMIETEHIMNA. Benb 4ToOBl pa3BUTh JIMYHOCTHBIE, METANIPEIMETHBIE, Mpe-
METHBIE KOMIETEHIIUHU Y JIeTel, STUMHU KOMIETEHIIUAMH MPEXK/IE BCETro JOIDKHBI 001a1aTh Mbl, YUUTEJS.

OpHako, MeHsisl BUJBI JESTENIbHOCTH, Nepecekasl 00pa3oBaTeIbHble MPOCTPAHCTBA U CPEJbI, BbI-
XOZIsl 32 paMKH KJIAaCCHOTO KaOuHeTa, Mbl (pOpMHpYEM MOTHBAIIMIO, CUCTEMHOE MBIIIEHHE, MHOIO-
TPaHHYIO U PA3HOCTOPOHHE PA3BUTYIO JIMYHOCTH (pHC. D).

Ha moux ypokax ¢pu3uku y peOsaT JeicTBUTENBHO TOPAT IJ1a3a U, YBEpEeH, 4TO Ha BOIPOC «A 3a-
4yeM HyXHa 3Ta pu3uka?» Kaxablii U3 HUX OTBETUT: «Ba)XHO U HY)KHO 3HaTh, IO KaKUM 3aKOHaM pado-
TaeT TOT (PU3NIECKUIA MHUP, B KOTOPOM MBI )KHUBEM.
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MHoroacneKmoe 3HaHHe

I{udposas,
TEXHOJIOTHYECKAsI, §

310poBLeCcHeperaomas, |
KYJIGTYPHO-HCTOPHYECKASs, |
NPEAMETHO-NPOCTPARCTBEHHAS
cpebl, Oudanomenuiinoe,

Puc. 5
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