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[Ipunoxenue
K nmuceMy Jlenapramenra obuero obpaszoBanus
Tomckoii o6nactu

oT No

Pexomenanuu
110 MCIOJIb30BaHMIO IIM(PPOBBIX 0Opa30BaTEIbHBIX PECYPCOB B MPEIOAaBaHUH
y4eOHBIX npeamMeToB «Du3uka» u « ACTPOHOMHUS»

C 01 suBaps 2019 rona na Teppuropun Poccuiickoit Menepanuu Jan cTapT peanusaliu
HallMOHAIILHOTO npoekTa «OOpa3oBaHMe» — ITO HHHUIIMATHBA, HAIlpaBJE€HHAs Ha JOCTH)KEHHUE
ABYX Kjto4yeBbIX 3azad. Ilepsas — obecneuenue rnobanbHON KOHKYPEHTOCIIOCOOHOCTH
poccuiickoro obpazoBanus u BxoxaeHne Poccuiickoii denepaunu B uncio 10 Beayumx ctpan
MHpa 1O KayecTBy o0mero obpasoBanus. Bropas — BocnuTaHue rapMOHHYHO pPa3sBUTOH H
COLMATBHO OTBETCTBEHHOM JIMYHOCTH HA OCHOBE JIyXOBHO-HPABCTBEHHBIX IIEHHOCTEH HApOJ0B
Poccuiickoit Menepanun, HCTOPHYECKUX M HAIIMOHAIBHO-KYJIBTYPHBIX TPaIHIIUIA.

Yyebuble npeamersl «Pu3nKa» M «ACTPOHOMHSI» BHOCSAT CYIIECTBEHHBIA BKJIad B
CHCTEMY 3HaHMHI 00 OKpy’KaroleM MHUpe, obecrieunBas GopMUpOBaHHE Y 0OYYAIOIIMXCS €HHOI
¢usuyeckoit kapTHHBI MHpa, HAay4HOrO MHPOBO33PEHHs, Pa3BUTHE HX HHTEIUICKTYalbHBIX,
TBOPYECKHX CIIOCOOHOCTEH U MOJArOTOBKY K )KM3HH B COBPEMEHHBIX YCIIOBHUSX.

PesynbraThl MexXIyHaApOJHOrO cpaBHUTENbHOro HccienoBanus PISA u Bcepoccuiickux
IIPOBEPOYHBIX pabOT CBHETEIBCTBYIOT O TOM, YTO B METOJAMKE O0yUYeHHUsI (PU3UKE HELOCTATOUHO
BHUMaHHUs yueisercs GOpMUPOBAHUIO TaKUX YMEHHMH, KaK IMOCTAHOBKA 3aJauyd MCCIIEI0BaHuUs,
BBIIBH)KCHUE HAy4YHBIX T'MIIOTE3 M IMPEIJIOKEHHE CIOCODOB MX IPOBEPKH, OMpeJesieHUe IIaHa
MCCJICIOBAHMS U HMHTEpIpPETALUs €ro pe3y/bTaTOB, UCIOJIb30BAaHHE MPUEMOB, MOBBIMNAKOLIHX
HaJIeXKHOCTh [MOJIy4aeMbIX JaHHbIX. B mpouecce o00ydyeHHsI pOCCHHCKHM O0yYaromIUMCs
npejularaeTcss HeJIO0CTAaTOYHO 3aJaHUi, IMpU BBITOJIHEHUM KOTOPBIX HEOOXOJUMO OOBSCHHTH
NPUPOJHOE SBJIECHUE HA OCHOBE HMEIOIIMXCS 3HAHUHM, apryMEHTHPOBAHHO CIPOTHO3MPOBAThH
pa3BUTHE KAaKOro-i1ubo npoiecca.

Pesynbrarel uccnenoanus TIMSS s ocHoBHO#M mikonsl U jnaHHble OI'D mo ¢dusuke
CBHUJIETEJILCTBYIOT 0 AucOanance B GOpMUPOBAHUHU CITOCOOOB JESITEILHOCTH: HanboJIee BHICOKUE
pe3yJbTaThl JOCTHUIAIOTCA IIPH BBIOJIHEHUH 3aJaHUid Ha BOCIPOU3BEJACHHE 3HAHHH W HX
NPUMEHEHHE B THUIOBBIX YUEOHBIX CHUTyalMsX, ACPUUUTH (PUKCHPYIOTCS TPU BBINOJHECHHH
3aJJaHMil Ha NpPUMEHEHHME 3HAHUH B M3MEHEHHBIX CHTYalUsX, MPU OOBSICHEHHH SIBIICHUH H
ONMCAHMUAX HAOMIOACHMM M ONBITOB. AHAIW3 amnmnapara YCBOCHHS Y4eOHO-METOIMYECKHX
KOMIUIEKTOB II0Ka3bIBa€T HEJOCTATOYHYIO HACBIIIEHHOCTh 3aJaHUsIMH, (OPMHUPYIOIIUMHU
CJIOXKHBIE YMEHHSI CTPOMTD JIOTUYECKH CBSI3HBIE PACCyKIEHUS, OOBSACHSATH Pe3yJIbTaThl OIBITOB,
CaMOCTOSITEJIbHO BBIJIBUTATh TUIIOTE3bl U IPOBOJUTH UCCII€I0BAHMUS.

Pesynbratel TMA M MexayHapoJIHBIX HCCIEIOBaHUH IMOKa3bIBAIOT, YTO HEOOXOJHUMBI
MU3MEHEHHUs] B METOJIMKAX 00y4EHHUsI PEIIEHUIO 3a/1a4, KOTOpbIE JOJDKHBI ObITh HalpaBlieHa He Ha
3ay4yMBaHME CIOCOOOB pELIEHUsI TUIOBBIX pacueTHBIX 3ajady, a Ha OOy4YeHHE YMEHHSIM
CaMOCTOSATEJILHO BBIOMpPATh GU3UYECKYIO MOJIEJb MPH PElIeHUH 3a7aud, 0OOCHOBBIBATH BHIOOP
HEOOXOMMBIX 3aKOHOB U (hOPMY.I.

MojaepHu3anusi MOAXOJOB K IpenojaBaHui0 (GHU3MKM M aCTPOHOMHUH  JIOJDKHA
obOecneyuBaThCsl BHEJPEHHEM aKTyalbHbIX (coriacHo mpoekrta KoHuenuuu pa3BUTHS
npeaMeTHoi obnactu «EctectBenHble Hayku. DU3UKA») TexHooruit oOydyeHus:, TaKUX Kak:

- TEXHOJIOTHSl MCIOJb30BaHUS KOMIIBIOTEPHOIO  MOJEJIMPOBAHMS B  Ipolecce
MCCIIEI0BATEILCKOTO O0yYeHHUS;

- TEXHOJIOTHSl, OCHOBaHHAasi Ha MCIOJIb30BAHUM I[IJIAHUIETHBIX KOMIIBIOTEPOB U
MOOHJIBHBIX TeJeOHOB;

- TeXHOJIOTUSl COTPYJHUYECTBA B 00y4YeHHUH (paboTa B MaJIbIX IpyInax coTpyaAHHYECTBA);

- TEXHOJIOTUS «IepeBepHYTOro» oOy4YeHHs! (CaMOCTOSITEIbHOE H3yUYE€HHE HOBOIO
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MarepHalia 10 IpOBEJICHHUS YPOKa);

- TEXHOJIOTHsI JIONIOJHCHHOW peaibHOCTH (BUPTyalbHble OOBEKTBI W HH(MOpMALUS
JOTOJIHAIOT CBEACHHS O (HU3MYeCKHX OOBEKTaX M OKpYXKaIolleH cpeje NpPH NPOBEJEHHH
yueOHBIX HCCIIeIOBAaHUM );

- TEXHOJIOTUsl POPMHPOBAHHUS IKCIIEPUMEHTATBHBIX YMEHUIN 00yYaromuxcs.

[IpMOpUTETHBIM  METOZOM  SIBISIETCS  IPOEKTHO-HUCCIIENOBATENbCKAS — JIESATETLHOCTD
00y4Jarommxcsl, KOTopasi HOCHT MHTErPaTHBHbBIN XapakTep M OCYLIECTBIISETCS HA OCHOBE HOBOW
00pa3oBaTeIbHOM  Cpelbl, KOTOpast JejaeT OOY4YarolMXCsi aKTHBHBIMH  y4aCTHMKAMH
00pa3oBaTeIbHOTO Mpolecca, JaeT BO3MOXKHOCTH LIMPOKOrO BbiGOpa B 00JacTu Oyaymiero
MpoeCCHOHANBLHOIO  Pa3BUTUSI HA OCHOBE (YHIAMEHTAIbHOM €CTECTBEHHOHAYYHOH M
MaTeMaTUYECKON MOJArOTOBKH.

1. Iudposbie obpaszoBaTeIbHbIE pecypchbl B MPENOAaBAHUH Y4eOHbIX NIPEIMETOB
«DU3HKa» H «KACTPOHOMHUS»

@enepanbHble roCyIapcTBEHHbIE 00pa3oBaTelibHbIE CTAHAAPThl 00IIEro 0Opa3oBaHUS
YCTaHaBJIMBAIOT TpeOOBaHMs K pe3yjbTaTaM OCBOEHHS! oOpa3zoBarenbHOW mporpammsbl. [lepen
YUYUTEISAMH Kak 0a30BOM, TaK ¥ NMPOGUIBHOMN IIKOJ CTOMT BaXKHas 3a/1aya:

- «IpoOyauTb» HHTEpeC K Y4eOHOH IUCHIHMIUIMHE, HE OTHYTHYTh O0O0yYarolmxcs
CJIO’)KHOCTBIO MTPEIMETA;

- chopMUpPOBAaTH MOTHBALMIO K OOYYCHHIO W I[eJICHANPABICHHON MO3HABATEILHOM
JeSITeIbHOCTH.

Yr1o6bl oOyuarouiyecs Hay4yWJIMCh CAMOCTOSTENBHO J00BIBATH 3HAHHS, HEOOXOIUMO
AKTHBU3UPOBATh MX JEATEIBHOCTh HAa YpOKe, IJie YYMTEeb SIBJSIETCS OpraHU3aTOpOM JaHHO
JesITeIbHOCTH.

Cuyuraercsi, uyto Haubonee dS(PGPEKTUBHOH HWHHOBAIMOHHOW (HOPMOM aKTHBH3ALUH
y4eOHOH J1eATeIbBHOCTH sBIIsieTCsl pa3paboTka M BHEApeHHe B 00pa3oBaTeNbHBIN IMpoIlecc
3JIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB (nanee - DOP), KoTopble MO3BOJISIOT MaKCUMAJIbHO
UCII0JIB30BAaTh JINYHOCTHBIM MMOTEHUUAN Kaxa0ro odyyatouierocs. [Ipumenenue S0P no3BossieT
110-HOBOMY OpraHM30BaTh MpoLecc 00y4YeHHUsl, B KOTOPOM O00yUaroLIHics CTAHOBUTCS CYOBEKTOM
00pa3oBaTeNIbHON JESITETbHOCTH, €0 aKTUBHBIM U PAaBHOIPABHBIM YYAaCTHUKOM.

PaznooOpa3Hbie 3JIEKTPOHHbBIE pecypcesl IPEeIOCTaBIISIIOT BO3MOYHOCTb
MHJIMBUIyaJIM3UPOBATh MPOLECC 00yUeHUsl, OpraHu30BaTh CaMOCTOSTEIbHYIO paboTy Ha YpOKe U
BO BHEYPOYHOH JESITEIbHOCTH, aKTUBU3UPOBATH MTO3HABATEJILHYIO JESATEIHHOCTh 00YYarOIIHUXCS.

Pabota ¢ umdpoBeMH oOpa3zoBarenbHbIMM pecypcamu (nanee — IIOP) ycunusaer
HarJSIIHOCTh  YPOKOB, MOJK/IIOYAeT OJHOBPEMEHHO HECKOJbKO KaHAJIOB MpPeJICTaBICHHUS
MHpOpMalMK: aHUMAIMs, BHJ/IEO, 3BYKOBOE COIMPOBOXJIECHHE, MHTEPAKTHBHBbIE KOMIIOHEHTBHI,
PUCYHKH, TaOIMIIBI, rpadUKH, IUArpaMMBbl U JIaXKe MPOCThIE TEKCTHI.

@Oyukuuun HOP pis odyvaromuxces:

- OpraHu3alus W IpOBEJICHHE HHIMBHIYaJIbHOM, HCCIIEA0BATEIBCKON, TBOPYECKOH paboThI
00yy4aroIuXcsi Ha YPOKe;

- IOMOIIIb TPU MOJArOTOBKE JOMAIIHUX 3a/1aHUi;

- aBTOMaTU3UPOBAHHBIH CAMOKOHTPOJIb;

- IOMOIIb B OpraHu3anui oO0y4eHus B yJOOHOM TeMIle U Ha BRIOPAHHOM UM YPOBHE YCBOEHHS
marepuaa;

- 6osbinas 6a3a 00BEKTOB ISl MOJTOTOBKH BBICTYIIICHHH, JOKIA0B, pedepaToB, Mpe3eHTallul.
- marepuaisl [{OP MoryT ObITh BOCTpeOOBaHbI IPU BBINOJIHEHUH 3a/1aHUH 110 METO/LY IIPOEKTOB.

Haubonbiuit uHTEpec, 6e3yCcaoBHO, MPEJACTABISIOT yueOHbIE pecypChl, OPUEHTHPYIOLIHE
YUYEHHUKA Ha TO, YTOOBI YYUTHCS MBICIHTH, 00001IaTh U UCIIONIB30BAaTh MH(POpPMALIMIO HA OCHOBE
M3Y4YCHHS U MOJICJIMPOBAHHUS CIIONHBIX MPOOJIeM; CBSA3bIBAaTh pa3Hble HICTOUHUKH HH(DOpPMaLUH 1
GOpMYTMPOBKH ¥ T'HOKO MX HHTEPIPETUPOBATH; IEMOHCTPUPOBATH MBIIIJICHUE U JIOTUKY; YMETh
(hOopMyJIMPOBATh U SICHO M3J1araTh CBOM BBIBOJIbI B peaibHOW CUTYallUH.




[HOP — cpeacTBO HarjsHOCTH NPHU H3JI0KEHHH pPA3IMYHBIX BOINPOCOB YueOHO#
MPOrpamMmbl. ITO CIIOCOOCTBYET JlydIleMy BOCHPHSTHIO y4eOHOro Matepuaia, 6oee riy6okomy
€ro YCBOCHHIO U NPOYHOCTH 3alIOMHUHAHHUS.

B Hacrosimee Bpemsl MMeeTCs MHOMXECTBO JOCTYMHBIX HU(POBBIX 00pa3oBaTEIbHBIX
pecypcoB: 00pa3oBaTesIbHbIE IMOPTallbl, JIEKTPOHHBIC OHOIMOTEKH, CaHWTHI IperojaBaTelei,
TeMaTH4eckue caiTel. Hampumep:
https://resh.edu.ru/subject/4/ - POIII (Poccuiickas sj1eKTpoHHAas KOJIa);

http://files.school-collection.edu.ru - Equnas xomnexuus L{OP;

http:/fcior.edu.ru/catalog/- ®enepanbhblii HEHTP HHPOPMALMOHHO-00PA30BATENBHBIX PECYPCOB.

Tabmuna 1

[{udpposeie oOpazoBaTesibHbIE pecypchl B IPENOIaBAHUH yYEOHBIX MTPEJIMETOB

«Duzuka» U «KACTPOHOMHUS)

['unepcebuika Ha pecypc,

obecneynBarOIUi 10CTYI K
D0P

Kpatkoe onucanue

http://school-collection.edu.ru/

Ennnas xoanekuus LIOP

Ha6opb! uudpoBbIX pecypcoB k yueOHHUKaM.

[ToypouHble naaHUpoBaHHUs.

Metoanueckue peKkoMeHIalH1H.

MHHOBalMOHHbIE yueOHble MaTepHabl.

«HMHTepakTuBHbIe 1abopaTopHbie paboTel Mo ¢usnke» (450).
HMHcTpyMeHThI yueOHOMH e TeIbHOCTH.

[Iporpamma «M3mepuresnby.

[Iporpammublii kommnneke «OC3 XpoHonaiHepy.

Kypnan «KsaHT».

Kypnan «Hayka u sxu3HbY.

Ouumiuioneaus «Kpyrocser».

Konnekuuu.

«KomnbroTep B cucTeme LKOJLHOrO NpakTUKyMa rno Gusukey.
3anauu no pusmke.

WnntocTpaTHBHO-XpOHOIOrHYECKHE MaTepUasbl 1Mo GU3HKE U ACTPOHOMHH.
HHrepakTHBHBIE 334K NO QU3MKE.

HurepakTHBHBIE MOJEH NO PUBHKE.

Koncnektsl no dhusuke, 7-11 knaccsl.

[TamMATHUKYM HaykW ¥ TeXHHUKH B coOpanuu [lonutexHuueckoro myses.
[TamMATHUKHM HayKH U TEXHUKH B coOpaHusix My3eeB Poccuu.
TecTbl No dusmke.

HMHcTpyMeHTbl opraHu3aumu yuebHoro npouecca.

[Tnatdopma «1C O6paszoBanue 3.0.

http://fcior.edu.ru

PenepabHblil HeHTP HHPOPMANIHOHHO-00pa30BaTe/IbLHBIX PECYpPCcOB
(P OP). B npennaraembix MaTepuanax npoBe€HO COOTHECEHHE
3JIEKTPOHHBIX pecypcoB, noarororieHHbx @LIMOP ¢ aunakruyeckumu
eavHuuamu ["ocynapcTBeHHOro 06pa3oBaTesIbHOro CTaHaapTa.

http://www.fizika.ru

Caiir aas npenoaaBareieil pu3uKH, 00yHalOMUXCS H HX POAHTEel
bonee 2000 daiinos: yueOHukH, 1aOOpaTOpHbIE U KOHTPOJIbHbIE paboThl,
TeCTbl, aKyJIbTATHB U JIP.

http://www.gomulina.orc.ru

BupryasibHblil MeToAnYeCKHH KaOHHeT YUYHTe st PH3HKH H
actpoHomuH. MHpopmalMoHHbIe MaTepUabl YUHUTEH0. ACTPOHOMHUYECKHE
OJIUMITHA/IbI.

http://fiz.1september.ru

I'azera «®@u3uka» u3aareabcekoro aoma Ilepsoe cenTadps.

http://nuclphys.sinp.msu.ru

Anepunas ¢pusuka B Unrepuere. BupryanbHbli sAEpHbIA MPAKTUKYM.




http://rostest.runnet.ru/cgi-
bin/topic.cgi?topic=Physics

DeaepajibHbie TECThI 10 MeXaHHKe. TeCTbl 10 KHHEMATHKE, JIMHAMHMKE U
CTaTHKe, KaK/blH W3 KOTOPbIX cocTouT K3 40 Bonpocos. [IpeaycmoTpensl
TPH peskrMa paboThbl ¢ TECTAMK: O3HAKOMJIEHHE, CAMOKOHTPOIIb U 00y4eHHe

http://www.cacedu.unibel.by/p
artner/bspu

AxkTHBHAasi PU3HKA: NPpOrpaMmMHoe obecnevyenHe /s MOIEPKKH
H3y4eHHs WKOJIBLHOro Kypca QU3HKH . MeToAMYeCKHe PEKOMEHIALIMH 110
(GOPMHPOBAHHIO OCHOBHbBIX MOHATHH, YMEHUH W HABBIKOB PELIEHHMS 3a/1a4.
Bonee 6 000 BapuaHTOB 3aAaHUH-CUTYALLMH, KOTOPbIE MOYKHO HCIOJIb30BaTh
Ha ypoke B BH/Je HeDOJIbLINX KOMMbIOTEPHbIX ()parMeHTOB.

http://optics.ifmo.ru/

Onruka: obGpa3oBare/ibHbIi cepBep. YueOHble, CIIPaBOYHbIE U
MCTOPHUYECKHE MaTepHasIbl 0 OCHOBHBIM pa3/ie/laM KJIaCCHYECKON ONTHKH
(reomeTpuyeckas onTHka, uHTepdepeHLms, AMPpaKLKs, CIIEKTPATbHbIH
aHaJinu3), coJieprKalliie OCHOBHbIE TEOPETHUECKHE MOJIOKEHHS,
WJUTIOCTPALIMK OMBITOB U UCTOPUYECKHE CBEJIEHHS O Pa3BUTHH Hay4HbIX
Mpe/ACTaBIeHHH U UX aBTOpax.

http://www.kg.ru/

Judpakuns cBera. JIeKLHMH: TEOPETHUECKHUE MOJIOKEHHS, 3a1a4H U
npuMepsl. JIleMOHCTpaLMs OMbITOB.

http://www.eduspb.com/

Ka6uner ¢puszuknu. Cranaapt pusryeckoro o6pa3oBaHus B CpeIHEH
wkosie. O630p WIKOJIBHBIX MPOrpaMM U yueOHUKOB. Martepuabl 1o
METOJIMKE TpernoaBaHus. JK3aMeHaLMOHHbIE BOMPOCHI, KOHCMEKThI, TECThI
i oOyyatoiuuxes. HoBoctu Hayku.

http://physics.nad.ru/

AuumManuu Gu3HYeCKHX npoueccos. TpexmepHbie aHUMaLIUK U
BM3yaJI3aLliH 10 (HU3HKeE, COMPOBONK/IAOTCS TEOPETHUECKUMH
O0BACHEHUSIMH.

http://physicomp.lipetsk.ru/

®uzukomin. Matepuasibl Uit U3yHeHUs PU3MKH: 3a/1a4M, TECTDI,
JIEMOHCTPALIMOHHbIE POrPaMMbl, CIIPABOYHUKH, UTPbI.

http://www.elmagn.chalmers.s
e/~igor

@usuyeckas yHuuKJIoneausi. CripaBoyHOE U3JIaHKE, CoJieprKalliee
CBEJEHHs MO BCeM 00aCTIM COBPEMEHHOH HU3MKH. DHUMKIIONE/IHS,
BiJTtouaroias okoso 4 000 uwimtoctpaunii 1 300 Tabaui M cHab)eHHas
MPEAMETHBIM yKa3aTe/ieM.

http://cipds.al.ru/prosvet/wnucl

ear/wnuclear.shtml

Sinepuas ¢pusuka u crpoenne Cosnnua. Becenblii y4eOHUK, B KOTOPOM
LAr 3a WaroM B WYTJIUBOM HOpMeE pazbACHAIOTCS TAKME BaXKHbIE MOHATHS,
Kak CTPOEHHE aTOMa, si/IepHble peakiiMH, ycTpoicTBo ConHLa.

http://gannalv.narod.ru/fiz

®u3uka B WKoJie: pa3padorku yunreas M. JibBosckoro.
[Ipenonasatue GpU3UKH C KOMIBIOTEPHOH NOUIEPIKKOM, AUCTAHLIHOHHBIE
YPOKH 10 MOJIEKYJIipHO# u3nke, cOOpHHK 3a1ay ais 11-ro kiacca.
CMHCOK KOMIMBIOTEPHbBIX NPOrpamm o Gusnke v actpoHoMuu. Dusmka 1
acTpoHOMMS B Mpe3eHTauusX. Buaeokunsl no ¢pusuke. Jlabopatoptbie
paboTsl Mo ¢pu3nke. AHUMaLMA HU3HYECKHX MPOLIECCOB.

http://www.gomulina.orc.ru/

@DH3HKA H ACTPOHOMHSA: BHPTYAIbHBIH MeTOAHYeCKHA KaOHHET.
BupTyanbHblil METOAWYECKHI KaOUHET yunTess GU3MKKU U aCTPOHOMHH.
MHdopmaLMoHHbIE MaTEpHAIbI.

http://astronom-ntl.narod.ru/

CGopHHK MaTepHAJIOB 110 GpH3HKE H ACTPOHOMHUH. JlekiH 1o
acTpoHoMuH U usmke B hopmarte zip. OTBETbI HA KOHTPOJIbHbIE BOMPOCHI
1o actpoHomuu. JlaboparopHbie paboThl o ¢uznke. OnUMITHAIBI 110
u3MKe U aCTPOHOMHH. DK3aMeHALIHOHHbIE GUIIEThI M 3a/1a4H M0 QHU3HKE.

http://elkin52.narod.ru/

«3anumarebHas PU3MKA B BONPOCAX H OTBETAX» (CAWT 3aCTy)KEHHOro
yuuresis PO Bukropa EnbkuHa).

3aHumarenbHble Bonpochl. Pusnka B noxoae. buodusuka. ACTpoHOMHS.
Mdusuka u n1o3us. Gusznka u meauurna. Hapoanas myapocts. HeoObiHbie
anenus. @opym Dusnka U TexHuka. PagMorexHuka s Beex.
3aHumareabHbie onbiThl. CTapuHHbie 3a1auu. CooOpa3niIKu 1 ap.

http://nrc.edu.ru/est

KoHuenuuu coBpeMeHHOro ecrectsosHanus. MudopmaunoHbiii
MaTepHal: METO0I0r|s HayKH, KapTHHA MHPa COBPEMEHHOH (H3HKH,
sBooLMs BeenenHoit, Guonoruueckas kaptuHa Mupa. YuebHoe nocodue u
TECThI.

http://experiment.edu.ru/

Pu3zukKa: Ko/LJIeKIus ONbITOB. Konnekuus BHI€OPOJIMKOB C OMbITAMH I10
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LIKOJILHOW nporpamme (u3uku B popmarax quicktime u wmyv,
CHa0>KEHHBIX aBTOPCKMUM KOMMEHTapHeM (OMUCaHHe OMbITa U €ro
nocraHoska). CeeieHust 06 000py0BaHUH U TEXHHKE OE30MaCHOCTH.

https://www.getaclass.ru/cours
e/fizika-v-opytah-i-
eksperimentah

Buaeokypce — >HuuK/I0n€e1Hs 3JIeMeHTAPHOH GH3HKH. DKCIIEPUMEHTBI,
OOBACHEHHUS U PACCYHACHUS, CBEICHHUS U3 UCTOPHH DU3MKHU M TEXHUKH.

https://www.getaclass.ru/

Harasiainbie poinks no ¢pu3nke ¢ NpoBepoYHbIMH 321a4aMH H
KoHcnekTamu. KopoTkue, 3aHMMaTeIbHbIE POJUKH MO GHU3HKE MOMOryT
MOHATH 3Ty YAUBUTENbHYIO HAYKy. 31€Ch MUHUMYM (OPMYJT U MaKCUMYM
HaCTOALIMX DKCMEPUMEHTOB! 3a1auu K KaKAOMY POJIMKY MOMOTYT
MPOBEPHUTH W 3aKPEMNUTh CBOW 3HAHHSI.

https://www.youtube.com/chan

nel/UCIi2Tk2POJkRgWHD7H

GBa7Q

HayuHo - nosnaBareabublii kanaa Hayka 2.0. O6yuatouire BUaeo U
ypoku no ¢usuke. [Toarororka k OI'D u EI'D no remam.

http://Infm1 .sai.msu.ru/~surdin
/

ABTtopckuii caiit Cypauna B.I.

Online-kypc Cypauna, 41 Buaeo-iekuust no 15 MUH ¢ TecTaMu U
3alaHUsAMH. MUHH-KYPC U3 5-TH JIEKUMH UTMTEIBLHOCTBIO 1O 15-25 MUHYT.
JlekMH COMpOBOXKAAIOTCS TECTAMMU.

JL1si BHEYPOUHO# 1eiTeJIbHOCTH

http://yos.ru

Iyt B Hayky. HayuyHo-nomyasipHblil CalT A1 WIKOJBHUKOB «Y 0S).
Pacckasbl v 0 cyapbax nroaei Hayku, U O MOCETUBLLIMX UX 03apPEHHUSIX, O
TPYAHOCTSX U MPOTUBOPEUUSAX UX Pa3MbILIEHHH, 00 OKPY»KaIOLKMX HaC
MOBCEHEBHBIX BELIAX U YCTPOMCTBAX, KOTOPbIE YAAIOCH ClIeNaTh
Gaarofapst HAy4YHOMY FeHHIO YeslOBeKa.

http://www.class-
fizika.narod.ru

«Knacc!nas ¢pusukar» - 3aHMMaTeIbHbIE MaTepHasIbl 1S MOATOTOBKH K
ypOKaM W pa3BUTHsl MHTepeca K ¢usuke y obyuatrouiuxces. OcobeHHO
XOPOLLO UCMOJIB30BaTh MaTEpHUasbl 3TOrO CalTa /sl MPOBEICHHS
(baKyJbTaTUBHbBIX W JPYTUX Pa3BUBAIOLIMX 3aHATHH.

http://nuclphys.sinp.msu.ru/

SAnepuas ¢pusuka. O6wue ceeaeHus o GpusMke sapa v yactuu. Ousmka
runepsaep. Tabnuubl anemeHTapHbix yactul. Jlaypearsl HobeneBckoi
npemuu 1o ¢uzuke. CChUIKK Ha pecypebl MO siIEPHOH BU3MKeE.

http://www.nsu.ru/materials/ssl
/text/metodics/kapica.html

Duiznveckue 3anauu Kanuuel. 3Hamenursie 3aaauu [1. JI. Kanuie! no
BCEM pazjenaM GpU3HKH.

http://www.n-t.org/

Hayka n Texnuka: j1ekTpoHHas 6méanoreka. [lonbopka HayuHo-
NOMyJISIPHbIX MyOJIHKaLMH.

http://vsm.host.ru/

BupTryanabHblii my3eii kocMonaBTHKH. Poccuiickas KOCMOHAaBTHKa B
¢dororpadusix, cxemax U 0ObEMHBIX MOJENISAX KOCMUUYECKHUX aIrnapaToB U
CTapTOBBIX KOMILJIEKCOB.

http://www.cosmoworld.ru/

DHUHUKJIONEIHs POCCHICKO KOcMOHABTHKH. buorpaduu
KOHCTPYKTOPOB, YYEHbIX U KOCMOHABTOB; OMUCAHUE KOCMOJAPOMOB,
pPaKeTOHOCHUTENIEH U MEX/LyHapOAHbIX KOCMUYECKUX CTAHLUMH; XPOHOJIOTHH
KOCMHYECKHX MpOorpaMm U noseros U aAp. Mcropus poccuiickon
KOCMOHABTHKH.

http://www.school.edu.ru/proje
cts/physicexp

@u3uKa: JIeKTPOHHAS KOJIJIEKIHsI oNbITOB. KosleKuus OneITOB 1Mo
LLIKOJILHOMY KYpCY (M3MKH: BU€OMaTepHall, OMMCaHHE, KOMMEHTAPHH,
CTaThbH.

http://physica-vsem.narod.ru/

du3zuka Q9 Bcex.

s odyuarowuxcs: onucaHusi caMoesIbHbIX MPUOOPOB, HHTEPECHBIE
paccka3sbl 0 huzrkax v GpusMke, pUCYHKH YHYEHUKOB M UX pa3MblILLIEHHUS, a
TaK»Ke KMOp.

st yuumeneu: KOHUENMS MpenogaBaHus GU3MKH B KJaccax
ryMaHUTapHOW OpUEHTALIMHU, OMMCAHUS MTPOCTHIX IKCMIEPUMEHTOB, HAEH I
NMpOBe/IeHHUs YPOKOB W MPOEKTOB.




JJ1s noAroTOBKH

INKOJIbBHHKOB K €IHHOMY IoCyAapCTBEHHOMY 3K3aMEHY

http://college.ru/fizika/

IMoaroroska k EI'D no ¢pusuke onnaiin. CailT MHTErpUpyeT coepikaHue
yueOHbIX KOMMbIOTepHbIX KypcoB komnanud @U3UKOH, BrimyckaeMbix
Ha KOMMNAKT-AMCKaX, U HHIMBHIyalIbHOE 00yUYeHHe Yepe3 HHTepHET —
TECTUPOBAHHE U JIEKTPOHHbBIE KOHCY/IbTALIMH.

Bbl MOKeTE NOCMOTPETh B OTKPLITOM I0CTYME Y4eOHHK, BKJIOYEHHBIN B
kypc «OtkpbiTas @usunkay, nopadboTaTb ¢ MHTEPAKTHBHBIMK Java-
anmieramu no gusmke (Mojesn), OTBETHUTb Ha BOMPOCHI (TECThI).

http://www.school.mipt.ru

IMoaroroBka k EI'D u onumnuanam no gpusnke.

http://www.physics-
regelman.com

3agaun no QpU3HKe /s CPEAHHUX H CTAPLIHX KJIACCOB C pelIeHHUSIMHU /IS
00meob6pa3oBaTe/IbHOH MIKOJIbI H NOATOTOBKH K BCTYNHTEIbHBIM
k3ameHam B ¢popme EI'D.

http://www.e-
science.ru/physics

ITopran ecrecrBeHHbIx Hayk: Pu3uka. Marepuansl a5 caauu EID.
Mupopmaums npo BbaaKOLIKMECS YMbl MPOLLJIOrO H COBPEMEHHOCTH. TecTbl
OH-JIaliH.

http://www.abiturcenter.ru/izda
t/index.php?tr num=4

YuebHble nocobust 1 noaAroroBku k EI'D. AHHOTHpOBaHHBIH KaTanor
M31aHUH yueOHO-HayuyHOro LeHTpa JOBY30BCKOro obpa3oBaHHsl.

http://www.edu.delfa.net:8101/
teacher/teacher.html

Yuureno ¢puznkn. [Iporpammbl 1 yueOHHUKH, TOKYMEHTBI, CTaHIAPTHI,
TpeOOBaHMS K BbIMTYCKHHUKY LIKOJIbI, MAaT€pPHAJIbl K 3K3aMeHaM, OWIeTbl
BBIIMYCKHOI0 3K3aMeHa, PEKOMEHAALMH MO MPOBEJEHHIO 3K3aMEHOB,
MaTepHuallbl K YPOKY.

JMast

NOATOTOBKH HIKOJIbHHKOB K OJIHMIIHAAAM

http://www.fizmatklass.ru/

OanMnuaabl no (I)PBHKC. MaTepuanbl JUTA TTOArOTOBKH K OJIMMITHAAaM.

http://gateway.phys.msu.su/inf
0

CrpaHnua crapuekjaccHHKAa H aOHTypHeHTA Ha cepBepe pH3HYECKOr0
¢akyabrera MI'Y. Onumnuasl, TYypHUPbI, KOHQEPEHLIMH, 3a1a4H,
JIEKLMH, AEMOHCTPALIMOHHbIE IKCIIEPUMEHTbI

http://kvant.mccme.ru/rub/7B.h
tm

3agauu no ¢pusuke: 3anauynnk «KBanra». Apxus 3a1a4 rno ¢gusuke,
ormy6JIMKOBaHHbIX B )KypHasie «KBaHT» ¢ pelueHUsIMH.

http://www.nsu.ru/materials/ssl
/text/metodics/ivanov.html

CoBpemenHast ¢u3HKa B 3aa4ax. 3a/1a4y MOBbILUIEHHOH TPYJAHOCTH U
«HUHTEPECHOCTHY, OazupylolLMecs Ha peaibHbIX MpodieMax GU3HKH.
3ajauu npeaBapstOTCs TEOpUEH, 1at0TCsi UX MOAPOOHBIE PeLIEHMS.

http://mosphys.olimpiada.ru/m
axwell

Ounnmnuana «MakceBeJ». YCI0BUS, pELLEHHsl, KPUTEPHUH LUKOJBbHOTO,
MYHULMNAJTBbHOT O, PErHOHAIbLHOIO TYpOB osiuMnuaz ¢ 7 no 11 kinaccel.

https://olimpiada.ru/activity/74
/tasks

Bcepoccuiickast onumnuana no ¢pusuke. 3aaHus, peLIEHUs LIKOJIbHOIO,
MYHHLIMNATILHOTO TypoB onumnuan 7 - 11 kiacest ¢ 1996 r. no 2019 r.

https://olimpiada.ru/activity/75
/tasks

Bcepoccuiickasi oJIHMIHA/A 10 ACTPOHOMHUH. 3a1aHHUS, PELIEHHUS
LIKOJILHOIO, MYHULIMIIAJLHOIO TYpOB oiMMnuan S - 11 knacesl.

2. D¢dexTuBHBIE 00pa3oBaTEIbHbIC TEXHOJIOIHH

ES

2.1. IIpoekTHO - HcC/IeI0BATEIbCKAS AeATEILHOCTH 00y4alOMUXCs NPH H3y4eHUH GU3HKH.
[TpoekTHO - HCcieaoBaTeNbeKas AEsITeIbHOCTh 00y4alolMXcs MPU H3Y4YeHUH (QU3HKH
MO3BOJISICT NMOBBICUTH HHTEPEC K Hayke «(dHU3uKay», caenarh e€ yBIeKaTeJIbHOH, 3aHUMaTENIbHOM,
MPaKTHKO-OPUEHTUPOBAHHOM U MOTUBHUPOBATh 00YyYarOIMXCs HA JaJIbHENIIEee €€ H3yYeHHUe.
Jlnst yuutesnst GU3MKK BaXKHBIM SIBIISIETCS TO, 4YTO B Ipolecce padoThl Haja y4yeOHbIM
MPOEKTOM Y IIKOJIBHUKOB (POPMHUPYIOTCSI OCHOBBI CHCTEMHOI'O MBIIUIEHHUS], HABBIKU BBIIBHIKCHHSI

IUIIOTE3,
CIIOCOOHOCTEH,

dbopMyIpoBaHUs
BOOOpaxeHue,

npoOjeM, TOMCKAa apryMeHTOB,
daHTazus,  1eJIeyCTPEMIIEHHOCTb,

pa3BUTHE TBOPYCCKHUX
OpraHMu30BaHHOCTD,

CIIOCOOHOCTD OPHEHTHUPOBATLCA B CUTYyallUW HEOIIPEACJICHHOCTH.
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Y4eOHBIH NMPOEKT JaeT BO3MOKHOCTD:
- OpraHu3oBaTh Yy4eOHYIO J€ATeNbHOCTb, coOmojasi OanaHc MeEXIy Teopued u

[IPAKTUKOM;
- obecneyuTnb
UHTEJJIEKTYaJIbHOE U

HE TOJIBKO YCIIELIHOE YCBOEGHHE Y4eOHOro Marepuana,
HPaBCTBEHHOE pa3BUTHE
J100p0o’KeNaTeIbHOCTD 110 OTHOUICHHUIO K YUYHUTEIO U JAPYT K JAPYTY;

oOyyaromumxcs,

HO H
HUX CaMOCTOSTEIIbBHOCTD,

- YCIEUIHO HHTErPUPOBATLCS B 00pa30BaTENbHYIO AESITEIbLHOCTD;

- CIUIOYEHMS] JI€TCKOTO KOJIJIEKTHBA, pPa3BUBAIOT KOMMYHHMKAOEIbHOCTh, JKeJIaHue
MIOMOYb JIPYI'MM, YMEHHE paboTaTh B KOMaH/I€ U OTBETCTBEHHOCTh 32 COBMECTHYIO paboTy;

- CMECTUTD AKIIEHT C Ipoliecca MacCUBHOrO0 HAKOMIEHUs 00Yy4alOIUMCsl CYMMBI 3HAHHH
Ha OBJAJEHME MM pa3IMYHBIMU crnocobaMH JIeITEILHOCTH B  YCJOBHMSIX JOCTYITHOCTH

MH(OPMALIMOHHBIX PECYPCOB.

Knacenpukauus npoekTos.

- NO NPOOONNCUMENIbLHOCMU NOO2OMOBKU.

KpPaTKOCPOYHbIe

cpeaHeil NPOoA0IKUTEIbHOCTH

AOJITOCPOYHbIE

- NO Koau4ecmey y4dCchmHUKos8.

HHAHBHAYAJIbHbIE napHble rpynmnoBbie
- No 8uU0Y:
BBoaublii HTorosbiii Tekywui
[Tpu U3yvyeHnu HOBOTO [To pe3yabraTam €ro BbIMOJHEHHS Ha camoo0pa3zoBaHue 1 MPOEKTHY1O
marepuana OLIEHUBAETCS OCBOEHHE 00y4aloLIUMHUCH NeATebHOCTh BBIHOCHTCS

«AtoM. CTpoeHue aTomay

omnpe/eseHHOro y4ebHoro Marepuana.
«ArperaTHble COCTOSIHUS BELLECTBaA.
ArperaTHble nepexobl»

HeOoJIbLIOH 00beM U3 yyeOHOro
marepuana.

«SnepHble peakunuy», «Cuna
TPEHUSAY.

MuHHU Hcc/Ie0BaHKEe

MuHH npoekT

UccnenoBanue unu MpOEKT

Pelienne kauecTBeHHOI
3aj1lauu, NoAroToBka pedepara,
o opMJIEHHBIH OTUET 10
nabopaTopHoii pabore.
Pedepat - «Yto Takoe

HccnenoBaHue Ha ypoke, B pe3ysibTare
KOTOpPOro poxaaercs npoekt. B xone
MpoeKTHOro (dparmMeHTa ypoka)
MPUCYTCTBYIOT BCE ITAllbl, XapaKTepHbIe
JUIsL KCCJIe10BaTeIbCKOro npoekra. «Cuna.

Pa3paboTka npoekra K MpoBeAEHUIO
«Henens ¢dusnku» unu 6onbluas
npoekTHas paboTa B pamkax paboTbl
Hay4HOro o0u1ecTBa B LIKOJIE:
«Du3MkKa Ha KyXHey, «3arazo4yHas

paauosoKauusi?y». Cuna BCeMUPHOTo TAroteHus», «Cuna paxmyray.
Dcce — «Ku3Hb MOJIEKY Y. TSKECTHUY.
- N0 Memooy:
UccaenoBaTtenbckue NudopmaunonHbie TBopuyeckue

PeuieHue TBOpueCKoii,
McCe10BaTeNbCKOM nMpoliaembl
(3apauu) ¢ 3apaHee He U3BECTHBIM
PELIEHUEM U MpeanoararoLas
HaJIMYK1e OCHOBHbIX JTAMNOB,
XapaKkTepHbIX /151 HAYYHOTrO
Uccae10BaHus. «DHepreTHka Buepa,
ceroziHs, 3aBTpa», «HacTtonbHblit
TEeHHUC U pusmkar, «MccnenoBanue
M3MEHEHHUs! aTMOC(EpHOro aBieHus
B 3[J@HUSIX FOPOJaY.

[Ipennonaraercs 03HaKOMJIEHHE
YYaCTHUKOB MPOEKTA C KOHKPETHOMN
UHpopmaLMeii, ee aHaIu3 U
obo0LeHune yxe s LWHPOKOH
ayJUTOPHUHU.

«IToka roput cBeua», «Co3Be3ns Ha
3UMHeM Hebe U ux HabJroaeHue B
Tomcke», «YpoBeHb painaliui B
3aHUM LIKOJIbD).

TpeOytoT yeTko NMpoxyMaHHOK
CTPYKTYPbI B BUJIE CLEEHApPHEB,
TJIAaHOB, OMOPHBIX KOHCMEKTOB
cTaTei, penopraxei,
KOMMEHTApUEB U Mp., AM3aiiHa U
pyOpHK albMaHaxoB, raser,
)KYpHJIOB, aJIbOOMOB U T. [I.
«Kypwuua u siiuo (o cnocobax
BBICHKMBAaHUS NTEHLOB)», «TaiiHa
marHuta», «DU3MKa Ha KyXHey.

PosieBble (MrpoBbie)

IMpukaaauble

”H)KeHepHO-TeXHI‘I‘lCCKHe
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Y4YacTHUKK MPOEKTa MPUHUMAIOT Ha | YeTko 0003HauYeHHbII ¢ camoro Havana | [Ipennonaraet peasibHbii

cebs onpeneneHHbIe POJIH, pe3ysibTaT AEATENbHOCTH (IOKYMEHT, pe3ysbTaT paboTbl U HOCUT
00yCNIOBJIEHHbIE XapaKTepPOM U nporpamMma NeHCTBUA, pekOMeHaalUnu; | MPUKIAIHON XapaKTep.
COJIepXKAHUEM POEKTA. CNpaBOYHbI MaTepual; clloBaphb; HM3roTtosieHue caMoenbHbIX
(ucTopHuecKHe MepcoHa}u Uiau apryMeHTHPOBaHHOE 00bACHEHHUE npubopoB popmupyet
BbIlyMaHHbIC F€POU; HMUTHPYIOTCH KaKkoro-aubo ¢u3nueckoro sBjaeHUs U paLMOHANIU3aTOPCKUE U
COLMa/IbHbIE WJIH [€JI0BbIE ap.). u300peTaTebCKUE HaBbIKH.
OTHOLLEHHSI, OCJIOKHSEMbIE «VMeHbLIEHHE 3BYKOBOIO «Jla3epHblit U3MEPUTEb TONLLHHbI
TUNOTETUYECKMMU UTPOBBIMH BO3/IEHCTBUS HA 00YUAIOLIUXCS creknan, «Ilounka ans KOWkH,
cutyauusaMu). Yacto ObiBatoT WKOJbIY, «be3onacHocTh npu cobaku BO BPeMsl BalIEro 0Tbhe3nan,
MEXKINPEIMETHBIMH. Je0X0/e Ha peke», «OnTUMHU3aLms «ConHeuHble (BOASHbIE, CBEYHbIE)
«DBpUKA, —BOCKIUKHYJ ApXUMEN», | UCTMONb30BAHUS MTIOMUHALMH B 4acel», «YCTPONCTBO 11 MOAbEMA
«Bona B pewerey, «du3uka Ha HOBOT'OJIHHE MPa3AHUKHY. rpy30B Ha 5 3Tax».

MUKHUKEN.

[MpeanpuHuMaTeNIbCKHUIl MPOEKT

Hukakue HOBaLMK HE MPOHUKHYT B OOLECTBEHHYIO )KU3Hb, HE CTAHYT JOCTOSTHUEM JTIO/ICH, €CTH B KaXKI0M
KOHKPETHOM CJTy4ae He MosiIBUTCA Y€JI0BEK WM rpynna jul, 00beIMHEHHbIX O0LIMM HHTEPECOM, KOTOpbIE Ha CBOH
CTpax M pUCK He BO3bMYTCS 3a peaiu3aluio HOBOH 1IeH.

DTO Kak MpaBWJIO MEKIMPEIMETHbIE MPOEKTbI, SBJISIOLMECS OHUM U3 3DHEKTUBHBIX CPEACTB Pa3BUTHUSI TMYHOCTHO-
JIEJIOBBIX Ka4€CTB CTAPIUEKJACCHUKOB ISl BOCTPEOOBAHHOCTH Ha pbIHKE TPYAa, @ TAKXKe Ul MOArOTOBKHU K
PbIHOUHBIM YCJIOBUSIM K HU3HEAEATEIbHOCTH.

DkoJjornyeckas 6€30MacHOCTb MPUMEHEHHs KOHKPETHBIX CTPOUTEIbHBIX MaTepuanos (KepamM3ntobeToH).
H3roToBnenue v npoaaxa HOBbIX Mojenei nponykuuu (ITounka mis NTLL, OpOCUTENIbHAS CUCTEMA).

JUis TOoro d4roObl JE€TH HMEIM BO3MOXKHOCTb OINPEACIUTBCS C BBIOOPOM TEMBI
MCCJIEIOBAHUSl WJIM TIPOEKTa YYHUTENI0 pekomeHiayercs paspadborath «lIpoekTHoe mnoie mo
¢usuke» («Marpuua TemaTHUeCKMX MpOeKTOB 1O (usuke», «lIpoekTHbli HHKYOaTOop 1O
¢dusuke»). Ecin yyurtesb HCIIBITBIBAET 3aTpyJHEHUE NPH OPHEHTALMU JIETeH ¢ BBIOOPOM TEMBI,
MOXHO 00PaTUTBCS K CIIEYIOLUM pecypcam:

Tabnuna 2
Lludpossie 06pazoBaTebHbIE peCypChl
10 TEMaM IPOEKTHBIX U UCCIIEI0BATENILCKUX padboT oOyyaromuxcs («Du3ukay)

['unepccbliika Ha pecypc, obecrneunBaroILmnii Kpatkoe onucanue
noctyn k S0P

http://obuchonok.ru/node/1124 «O6yueHok». Tembl MPOEKTOB M0 (HU3MKE 10 BCEM pa3ziesiaM U
001aCTAM LIKOJILHOK MPOrpamMMbl.

https://noptdonno- yuenuxa. | ®ecTHBAIb HCC/IE0BATEIbCKUX H TBOPUYECKHX paboT

ceHTa6ps.pd/subjects/11/5 obyuyarowmxest «[loprdoano yueHnka» — npoekt
u3aartenbckoro goma «IlepBoe ceHTsiOpsi». ApXUB NPOEKTHBIX
pabor.
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2.2. TexHoJIOrHs HCNOJIL30BAHUS KOMIIbBIOTEPHOI'0 MOI€/IMPOBAHUA B IpoLecce
HCCJI€/I0BATECIBCKOI'O 06yqemm

B nocneanue roapl Npou3oUUIH KapAWHATbHBIE W3MEHEHHS B CTPYKTYpeE, OpPraHU3alMu U
HENOCPEJICTBEHHOM MIPOBEACHUM HAYUHBIX (PU3UYECKHX UCCIICIOBAHUN. 3HAYMTEIbHOE BIMSIHUE HA
TEMIIbl Pa3BUTHSI HayKH (PU3MKM OKa3bIBACT MCIIOJIb30BAaHME KOMIIBIOTEPHON TEXHMKH, HMEHHO €€
NpUMEHEHHE O00YyCIOBHIO OOHOBJIEHHE METOJ0JOrMYeckoi 0a3bl COBPEMEHHOW HayKH, BHIOOp
CTpaTerM¥ Hay4HOro INOUCKA, 0TOOP METO/I0B U CPEACTB IPOBEJCHUS UCCIICIOBAHHUS, aHAIH3 €ro
pe3yJIbTaTOB B HACTOsIIEE BpEMs OCYLIECTBIISIETCS HA OCHOBE MPHUMEHEHMsI KOMIIBIOTEPHBIX
TEXHOJIOIMH  BBICOKOrO  ypoBHsA. Ilpousomieniive W3MeHEHHUS B CTPYKType  Hay4HO-
MCCJIEI0BATEIIbCKON  I€ATEIbHOCTH  YYEHbIX-(DU3MKOB TMOBJIEKIHM 3a COOOW W HM3MECHEHHS B
OpraHM3alMM yueOHO-HUCCIIe10BATENbCKOM 1S TeIbHOCTH 00yUYaOIIUXCS.

B pasnene TocynmapcTBeHHOro o0Opa3oBaTesnbHOro craHjgapra mno ¢usuke «MeTobl
HAy4YHOro MO3HAaHUS M (uU3MYecKas: KapTHHA MHpa» 0co00e MECTO OTBEJACHO MOJIEIHPOBAHHIO.
OCHOBHBIMHM 3JIEMEHTAMH COJIEPXKaHHsI JaHHOTO MOJIyJsi MO (H3UKe SBISIOTCS: (GYHKIHH U
B3aUMOCBSI3b DKCIIEPUMEHTA U TEOPUHU B IPOLIECCE [TO3HAHUS TPUPO/Ibl, MOJECTIMPOBAHUE SIBIICHUH U
00BEKTOB MPUPOJIBIL.

KomnbroTepHoe MoaenupoBaHHE TMO3BOJISIET HArJSAHO HIUTIOCTPUPOBATh (U3HYECKHE
SKCIIEPUMEHTBl U SIBJIEHUS, BOCIPOU3BOJIUTH HX OTJEJbHBbIE NETaId, KOTOpble MOTYT OBITH He
3aMeyeHbl Ha0oJareseM B pealbHbIX YCIOBUSIX, (aKTHYECKH «yBHAETh HEU3BECTHOE B
M3BeCTHOMY. Mcnonbp30BaHnEe KOMIIBIOTEPHBIX MOJIENIel MPeA0CTaBIsSeT YHUKAIbHYIO BO3MOXKHOCTD
BU3yaJIM3allMU NIPUPOIHBIX SIBJICHUH, UMUTALIMKM (U3HUECKUX MpolieccoB. Kpome Toro, KoMneroTep
MO3BOJISIET MOJEJIIMPOBATh CUTYyallMH, Hepealu3yeMble IKCIEPUMEHTAIBHO B IIKOJIHLHOM KaOWHETe
bu3uku, HarpuMmep, paboTy SAEPHOTO peaKTopa HJIM MPOLEeCcC U3TYUYEeHHUs U TOTJIOIEHHs CBETA.

VHTepakTUBHOCTh OTKpBIBAET IMepea OOydYaloIMMUCS OrPOMHBIE  [M03HABATEJILHBIE
BO3MOXHOCTH, JeJ1asi UX HE TOJBKO HAOJIOAATENs MU, HO U aKTUBHBIMHM yYAaCTHHUKAaMHU MTPOBOIUMBIX
skcriepuMeHTOB. [Ipu 3TOM y oOyuaromuxcst GopMUPYIOTCS HaBBIKH, KOTOPbIE HEOOXOIUMBI UM U
JUISl pealIbHbIX UCCJIEIOBAHUH - BHIOOP YCJIOBUN DKCIIEPUMEHTOB, YCTAHOBKA [1apaMETPOB OIBITOB U
T.J1., YTO CTUMYJIUPYET Pa3BUTHUE UX TBOPUECKOIO MbIIIEHHUS U MOBBIIIAET UHTEPEC K MPEAMETY.

CylIHOCTh KOMIIBIOTEPHOTO MOJIETUPOBAHMSI 3aKJIIOYAETCS B MOJYYEHUH KOJUYECTBEHHBIX
M Ka4eCTBEHHBIX XapaKTEPUCTHK OOBEKTA MO3HAHHUS 110 UMEIOLIEHCS MOJEIIH.

K npeumyiiecTBaM KOMIIBIOTEPHOTO MOJIETMPOBAHUS MOXKHO OTHECTH: COKpallleHne o0bema
OJIHOOOpPA3HBIX M3MEPUTEIIbHBIX ONEpalui W MaTeMaTHYeCKMX BbIYMCICHUH; HCCIEI0BaHUE
pazHooOpa3HbIX MPOLIECCOB, MPOTEKAIOMIMX B pealbHOM MacliTabe BPEeMEHH; BBICOKYIO TOUYHOCTh
BUPTYQJIbHBIX HM3MEpPEHUH; BO3MOXXHOCTb ITOCTAHOBKH BHUPTYAJIbHBIX JEMOHCTPALlMOHHBIX H
1abopaTOPHBIX IKCIEPUMEHTOB MPAKTUYECKH 110 BceM pazjienaM (pU3UKH.

CozllaHue KOMITBIOTEPHOH MOJIEHM UCCIEAYEeMOro SIBJIeHHs], MpoOseMbl WM OMUCAHHOU B
3a7aue (PU3MYECKON CUTyalluu, MPUOTUKEHHONW K pealibHbIM SIBJICHUSIM —A3TO OJMH U3 OCHOBHBIX
METOJIOB NpH 00yueHUH pusmke.

[Ipu co3naHuM KOMIIBIOTEPHBIX MOJIEJIEH MOXET HCIOJIb30BaThesi nporpamma «Kusas
buzuka» win nudpoBbie 1a0OPATOPHUH.

Tabnuua 3
BupryajabHblie u nugpoBbie puznveckue J1ad00paTopuu
['unepccoliika Ha pecypc, Kpartkoe onucanue
obecneynBarOMiA 10CTYN K
S0P

http://www.int- BuprtyanbHas pusudeckas 1adopatopusi «XKusas ®uznka» no3posser
edu.ru/content/zhivaya-fizika- yCBauBaTh OCHOBHbIE (PU3MUECKHE KOHLEMUUHU U AeJaeT 00oJiee HarisIHbIMH
43-virtualnaya-fizicheskaya- abcTpaKkTHble HAEH U TEOPETUYECKHE MOCTPOEHUs (TaKWe Kak, Hanpumep,
laboratoriya HanpsHKEHHOCTb JIEKTPOCTATUYECKOr0 WJIM MarHUTHOTO NoJis). BetpoeHHbie

cpeacTBa BU3yalu3aluu (MyJbTUIUTHKAUUS, rpaduKu, TaONnuLbI, 1MarpaMMmbl,
BEKTOPbI CHJT U TPAEKTOPHUHU IBUXKEHHs TeJT) MO3BOJIAIOT YBUIETh U
MpOaHaTM3UPOBATh TO, YTO B TPAIMLIMOHHOM Kypce (U3UKH CYLIECTBYET JIMLIb B
BH/e aOCTPAKTHBIX MOHATHI U hopmyt.




https://www.globisens.ru/catalo
g/physio/

u¢posbie nadopatopun JladdAuck ®@uzuka. MoOuibHas ecTecTBEHHOHAYY Hast
naboparopwus Jlab/luck obnanaeT MyabTHCEHCOPHBIM PErHCTPATOPOM AaHHbIX, LCD
5KPaHOM, Ha KOTOPOM OTOOPaKaloTCs HEe TOJIbKO Pe3yJbTaTbl M3MEPEHHH, HO U Takue
JIaHHbBIE KaK CETEBOE MOJAKIIOUYEHHE, 3apsil BCTPOEHHOTO aKKyMYJISTOpa.
Peructparop nanusix Jlab/luck crneunanbHo pazpabotan ans usyueHuss OuU3nku B
Ha4yaJIbHOM W Cpe/IHe LIKoJe.

http://edu.obrtech.ru/data/lib/42
TSifrovaya laboratoriya %C2

%ABArhimed%C2%BB na ur
okah_fiziki.pdf

https://infourok.ru/statya-
ispolzovanie-cifrovoy-
laboratorii-arhimed-na-urokah-
fiziki-591975.html

LHudposas nabopatopusi «cApxumen» Ha ypokax GpU3MKH.

JlaGopaTtopun ApXx1Men NMO3BOJIAIOT PaCIIMPUTh UCCIIEI0BATENbCKYIO
COCTABJISIIOLLLYIO B U3YYEHHUHU €CTECTBEHHBIX HayK. bbicTpas HacTpoiika
JKCMEPUMEHTA U HarJIsAHOEe OTOOpaXKEeHHE MOJy4YaeMblX B MPOLIECCE IKCIEPUMEHTA
JaHHBIX, Y100HbIE HHCTPYMEHTbI aHAJIN3a, MO3BOJISIOT MPOBOAUTE OOJIblIe
9KCMEPUMEHTOB U MPOBEPATHL O0JIbLIE FMMOTE3, YTO cocoOCcTBYeT Gosee ObicTpomMy
M MPOYHOMY OCBOEHHIO yueOHOro matepuana.

https://docplayer.ru/37100734-
Ispolzovanie-cifrovyh-
laboratoriy-na-urokah-fiziki-i-
himii.html

https://multiurok.ru/files/ispolz
ovanie-tsifrovoi-laboratorii-
einshtein-na-ur.html

udposas nabopatopus JiiHwTeiiH. [103BosseT NPOBOAUTH 1EMOHCTPALMOHHbIE
1 J1JabOpaTOPHbIE IKCMIEPUMEHTBI C UCTOIb30BAHHEM LIM(PPOBBIX KOMIBIOTEPHBIX
M3MEpPUTEJIEH —1aTYMKOB, B [OJHON Mepe COOTBETCTBYET TPEOOBAHUAM
00pa3oBaTesIbHOro CTaHAapTa U TEHAEHLUMSIM COBPEMEHHOTO MUpa, T.K. MO3BOJISET
COYETATh MOTHOLEHHbIN IKCMEPUMEHT C BO3MOKHOCTSAMHU COBPEMEHHbIX
KOMIBIOTEPHBIX MHCTPYMEHTOB. Pe3yibTaThl 3KCMEPUMEHTA 1EMOHCTPUPYIOTCS Ha
5KpaHe fulaHLieTa B Buie rpaduka 3aBUCUMOCTH U3MepseMoil pusnueckoii
BEJMYMHBI OT BpeMeHH. JlaHHble MOTYT MPEACTaBIATLCS TaKXKe B BUIE TaOIULbI WK
TUCTOrPaMMbl.

https://www.polymedia.ru/obor
udovanie/cifrovaya-
laboratoriya-pasco/

Hudposas nad6opatopus PASCOB. B accoptumenTe undpoBble 1aTuuKu,
JEMOHCTPALMOHHOE W JJabopaTopHOe 000pyJ0BaHHE U MPOrpaMMHoOe obecneyeHne
JUISl OpraHu3auuu jadbopatopHelx npakTukyMoB U1 STEAM-npoektoB Lngpossie
naboparopuu PASCO OTKpbIBAIOT LIMPOKKE BO3MOXHOCTH [UTIS PAKTHKO-
OPHEHTUPOBAHHOTO 00yUYeHHUs U MPOPOPUEHTALMOHHO PaboThI.

https://docplayer.ru/51221274-
Cifrovye-estestvenno-
nauchnye-laboratorii-
virtualnaya-fizicheskaya-

laboratoriya.html

udposbie ecTecTBEHHO-HAYUYHble JJabopaTopuu U BupTryanbHas ¢pusnyeckas
JnabopaTopusi. PaccMaTpuBaloTCsi BO3MOXKHOCTH COBMECTHOTO HCIOJIb30BaHMU
nporpamMmsl XKupas @usuka u Lludposoit nabopatopun «Apxumen» [lpennaraercs
TEXHOJIOTUSI UX COBMECTHOIO MCMOJIb30BAHMSA, HAMEYAIOTCSl OCHOBHBIE HAMPaBJIEHHUS
npumeHeHus. [1okazaHo, 4TO NPU COBMECTHOM MCIOJIb30BAHUH 3TUX [ABYX CPEICTB
OHM B3aUMHO JOMOJIHAIOT APYT ApYra, YTO YBEJIUYMUBAET BO3ZMOXKHOCTH
MCIOJIb30BAHUS UX B 00YUYEHHH.

[Ipumenenue
MMOJIOXKHUTEILHOU

KOMIIBIOTEPHOI'O
MOTUBALlUU H

MOJICJIMPOBAHUSl  CIIOCOOCTBYET
MO3HABATE/IbHBI  MHTEpecC

(hOpMHUPOBAHHUIO

MOBBIIIACT 06yqa}0mnxc;1 K

C€CTECTBCHHBIM HayKaM, IIpe€Bpalias €ro B yCTOﬁ‘-IIdBle YEPTY JIMYHOCTH, B PE3YJIbTATE HYECro
Pa3BUBACTCA TBOPYECKOCE, HpO(bﬁCCI/IOHaJIbHO-OpI/IeHTI/IpOBaHHOC MBIIIJICHHE.

2.3, TCXHOJ]OFI/ISI, OCHOBaAaHHas HA HCIOJIb30BAHUH IVIAHIMIETHBIX KOMIILIOTEPOB U

MOOMJIBbHBIX Te1eOHOB

B nensx obecneueHUsi KAUECTBEHHOIO BBIITOJHEHHS IPOrpamMMm 1o (GU3MKe U aCTPOHOMUH B
cooTBeTcTBUH ¢ TpeboBaHUsAMU PI'OC ocHOBHOrO M cpeaHero obmero odpa3zoBaHusi HEOOXOAUMO

COBPEMEHHOC

yueOHo-1abopatopHoe

M JIEMOHCTpAllMOHHOE O00OpYJIOBaHHE, COBPEMEHHOE

KOMITbIOTEPHOE 000pyI0BaHMe JIJISl HCIIOJIB30BaHUsI IMPPOBBIX 00pa30BaTEIbHBIX PECYPCOB.
[lpumenenne MKT Ha ypokax cozmaer yciaoBus JUIsi oOecreueHUs aKTUBHOH y4eOHOM
pabotsl oOyuaromuxces. B nocnennee Bpemsi B 0011eo0pa3oBaTeIbHbIX OPraHU3alMIX CTalld Yalle
MCII0JIb30BaTh IUIAHUIETHI U MOOMJIbHBIE Telle(OHBI:
- B KadecTBe MIAaT(GOpMbl, MOAJIEP)KUBAIOLICH B3aUMOJCHCTBHE O0yYarolMXcs ApPYyr ¢

JPYTOM WJIM YUUTENSIMHU;

- JUIs CO3/JaHUs HWHTEPAKTHUBHOM 00pa3oBaTelbHON cpelbl

C QAKTHBHBIM Y4YaCTHUEM

oOyuaroiuxcs B npoiiecce o0yueHus;
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- [IOJTyYE€HHs] HEMEUIEHHON 00paTHOM CBSI3U B pealibHOM BPEMEHH;

- JUIS CO3JaHMs DJIEKTPOHHBIX 3alUCEH KOTOpbIE MOMOTarT OOYYAIOUIMMCS B H3YYCHHH
IpeJMeTa U B pelIeHUH 1po0JieM, BO3HUKAIOIIMX B KJIACCHOW KOMHATE H BHE €€

- JUIS BHEJIPEHHs pa3jM4YHBIX MYJIbTHMEJIHA-pecypcoB (rpaduka, e€ JAeMOHCTpalUs H
BO3MOJYKHOCTb U3MEHEHHUS Ha IKpaHe);

- B KayecTBE HHCTPYMEHTOB, IO3BOJISIIOUIMX TOBBICHTH 3()(HEKTUBHOCTH OOyUYEeHHs, Kak
BO3MOKHOCTB JUIsl 00Y4aroIMX s Mpe/ijaraTh CBOW BApMAHTBI PELICHHs! TPUKJIAHBIX 3a/1ay.

OnpIT yunTesei, HCIONB3YIOMHUX B 00pa30BaTeIbHOM IPOLECCe MIaHIIETHBIE KOMITBIOTEPBI
1 MOOMJIbHBIE Tee(OHBI, MOITBEPK/IACT:

- IOJIOXKHUTEJIbHOE BJIMSIHUE HA pa3BUTHE Yy O0Y4alOLIMXCSl BHUMaHHS M CHOCOOHOCTH K
00y4eHwut1o;

- 3HAYMUTEJILHOE NOBbILIEHUE KayecTBa 00yuenus (Ha 10-15%) no cpaBHEHHIO ¢ YYCHHKAMH,
HE UCIOJB3YIOUIMMH JIAHIIEThl H MOOWIIbHBIE TesleOHBI B KJlaccax;

- oOyuatrouuecsi, paboraBuiMe ¢ IUIAaHOIETAMH W MOOWJIBHBIMH TejeoHaMHu, Jesaiu
Oonbuiee KonnMyecTBO (hoTorpaduid, cMoTpenu oOydaromme BHICO, MCIOJIb30BAIIM HHTEPHET JUIs
obmeHa MH(popManueil 1 KOMOMHHPOBAIIM UCIOJIb30BAHUE IJIAHIIETOB U MOOMIIBHBIX TEJIE(POHOB C
NIEYaTHBIMHU CPEJICTBAMH.

MoOOUIBHOCTL MPUMEHEHHS IIJIaHIIETOB U MOOUJIBHBIX TeJIe(hOHOB MO3BOJISET YUUTEISIM:

- BCTpauBaTh 00yueHHEe HayKaM B peasIbHbI KOHTEKCT;

- 3a CU€T NpUJIOKEHUH MoIepXkKaTh Mpolecc 00yUeHus 3a NpejiesiaMH Kiiacca;

- CO3J1aBaTh BUPTYyaJIbHbIE OOBEKTHI C UCIIOIB30BAHUEM PYK B PEalIbHOM CHTYallHH.

WHTYUTHUBHBIH HHTEpdEC MIaHIIETOB U MOOMIBHBIX TeJIe(OHOB MMO3BOJISIET:

- CHM)KaThb KOTHUTHUBHYIO Harpy3Ky, BbI3BAHHYIO HCII0JIb30BAaHUEM KJIABHATYPbI UJTH MBIIIH;

- Npu pa3paboTKe MNPUJIOKEHUH MpeaycMOTpeTh pa3jiMyHble CIOCOOBbl BBOJA JIaHHBIX,
BKJIIOYasl leyaTaHue, KacaHue IKpaHa, nepeMenieHue Gurypbl # TOBOPEHHUE;

- 0o0y4alomuMcsl HKCIOJIb30BaTh pa3jIMuHble OpraHbl YYBCTB (HampuMep, BHU3yalbHbIE,
CJIYXOBBIE UJIM TAKTHJIbHBIE), YTOOBI B3aUMOJICHCTBOBATH C HHTEP(EHCOM U MOJIEIISIMH;

- BCTPOEHHBIE JJATYMKHU: aKCEJIEPOMETP, JaTYMK OCBEIIEHHOCTH, THPOCKOM U JIP. MO3BOJISIOT

MTHOBEHHO OTOOPA3UTh JIaHHBIE OT Pa3IMYHBIX JIATYUKOB;

- o0yvarouMMmcsi aHaJM3UpOBATh JaHHbIE, HANpUMep, JaTUYMKH, YYBCTBUTEJbHBIE K
JIBUKEHUSIM TeJia, aKCEJIEPOMETP, JaTYUK CHIIbI TSKECTH U TUPOCKOII.

WurterpupoBanHas cucrema:

- couetaeT B ceOe HAOOp MHCTPYMEHTOB, KOTOpbIE MMO3BOJSIOT OOyYaroUMMcs JeliaTh
dororpaduu;

- ONpEAEIATh CBOE€ MECTOIOJIOKEHUE ¢ momolbio GPS;

- IpOCMaTpHUBaTh BUEO;

- OCYILUECTBJISITh TIOUCK B HHTEPHETE;

- 00y4aronMMCcs BBIMOJIHATH KOMIUIEKCHBIE 3a/1a4¥ Ha OJTHOM YCTPONCTBE BMECTO OOJIBILIOTO
Habopa 000py/10BaHUs U U3y4aTh CJIOXKHBIE MOHATUS HUBUKH.

MynbTHCEHCOPHBIN 3KpaH:

- MOXET OBITh MCIOJIb30BaH /IS YBEJIMYEHHUs WJIM YMEHbIIEHUS M BO3JEHCTBHUS Ha Oolee
4eM OJIMH OOBEKT B OJJHO U TO KE BPEMS;

- UMeeT (hYHKIIMIO SJIEKTPOHHBIX YEPHHUJ BOZMOXKHOCTh (DUKCHPOBATH HHPOPMALIUIO TPSMO
Ha JKpaHe.

TakThIbHOE MAHHUIYJHPOBAHHE: BCTPOCHHbIE KMHECTETHYECKHE MATYUKH, B IJIAHILETBHl U
MoOWIbHBIE  TenedoHbl, o0ecreyuBalOT BH3yallbHYIO OOpaTHyr CBsi3b II0CJIE€  KacaHHs
BUPTYAJILHOTO 00BEKTA; MO3BOJISIIOT O0ydarolmuMcs pa3pabaTbiBaTh HaydHblE MJIEH WIM HU3y4daTb
JMHAMHMKY CUCTEMBI.

Tabnuua 4
IlndpoBbie o6pazoBaTebHbIE pecypebl
IJIAHIIETHBIX KOMIILIOTEPOB U MOOHIBbHBIX TeJ1e(pOHOB

['unepccblika Ha pecype, KpaTkoe onucanue
obecneynBaroLLHii 10cTyn K
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https://infourok.ru/ispolzovanie | Mcnosib3oBaHHe MOGH/ILHBIX TEXHOJIOTHIi B poliecce 06pa3oBaHUSA

-mobilnih-tehnologiy-v- COBPEMEHHOT0 LIKOJIbHHKA.

processe-obrazovaniya- Pekomenaaunm 1uis yuurens npu UCrosib3oBaHUH MOOMIIBHBIX YCTPOUCTB. [Tosie3Hbie
sovremennogo-shkolnika- MPUIIOKEHHUS LIS LIKOJIbHUKOB. XapaKkTepUCTHKa MPOrpaMM, UCMOJb3yeMbIX
937549.html rnejaroraMu B npouecc o0y4yeHus WKoJbHUKOB. [TpuioxeHus Ui poauTeei.
https://adu.by/ru/glavnaya- Hcnosb3oBanue cmapTdoHOB B npouecce odyueHust pusnke.
stranitsa/1647-ispolzovanie- HMcnosnb3oBaHue yuuTenem npuiokeHui 11 cMapT(OHOB NPU U3YUEHUH pa3jena
smartfonov-v-protsesse- «MexaHuyeckoe ABMKeHHe» Ul GOPMHUPOBAHHUS MOHATHI «IepeMeLLeHHe),
obucheniya-fizike.html «TPAeKTOPHSAY, KCKOPOCThY, KCPEHAA CKOPOCThY.

https://www. lurok.ru/categorie | Mecnonb3oBanue MOOHILHOIO TeslepoHa B 00pa3oBaTe/IbHON 1eSITeIbHOCTH.
s/21/articles/5845 OnwucaHue cnocoboB 3hHeKTUBHOrO MpUMeHeHHss MOOUIbHOTO TenedoHa Ha ypokax.

https://infourok.ru/masterklass- | Macrtep-kiaace «Mcnosib30BaHue MJIaHLWETOB U cCMapT(OHOB B 00yYEHHUU»
ispolzovanie-planshetov-i- Weun E.A.

smartfonov-v-obuchenii-shein- | JleMoHcTpauus BO3MOXKHOCTE HCMOIb30BAHHS TJIAHILETOB U CMAapT(HOHOB B
ea-1673453.html 00yueHHH Ha ypoKaX GU3HUKH.
https://konstantinovskaya- Hcnonb3oBaHHe NUIaHLLIETa HA YPOKe.

school.edu.yar.ru/uchitelyam/is | I'lnanwer kak nHCTpyMeHT. [TnanweT kak yno6Hoe cpeacTBO KOMMYHHKALIUH.
polzovanie_plansheta_na_uroke | IlnaHweT kak MCTOYHUMK conepxanusi o0ydeHus. [1naHieT kak HCTOYHUK pa3InuHO#
.pdf MOJaJIbHOCTH

mMarepuanoB (BMI€O0, ay1H0, runepcchbliky). [InaHiweT kak cpeacTBo KOHTPOIIs
YCBOEHHS 3HAHHUI.

2.3. TexHoJiorusi coTpyaAHH4YecTBa B 00y4eHHH (paboTa B MaJIbIX rpynmnax
COTPY/AHHUYECTBA)
2.4.

TexHonorust cOTpy/IHUYECTBA UIPAET BAXKHYIO POJIb B 00pa30BaHUM U SIBJISETCS OJHOM M3
3QPEeKTUBHBIX TEXHOJOIMH, TaKk Kak, TEXHOJOIHWs COTPYJHUYECTBA TOBBIIIAET MOTHUBAIUIO
00yyaroLMXcsl U yYUThIBAET BO3MOXKHOCTH Kak/10ro pebeHka JI1sl ero pa3BUTHSL.

['naBHbI cMbICT 00y4YeHHS! B COTPYAHMYECTBE — 3TO Haluyue OOIIeH wLenu, JU4Has
OTBETCTBEHHOCTb, KOTOpasl 3HAYUT, YTO YyJaya [Ipynnbl OOYCIOBJIEHA JENTOM Kaxaoro u
[pelycMaTpUBaeT B3aUMOIIOMOLIb U MOJJIEPXKKY, W OJMHAKOBbIE WIAHCHI yCleXa, KOTOPbIE Jal0T
BO3MOJKHOCTb YJIYYIIATh JUYHBIE PEKOP/IbI, UTO MO3BOJISIET JIIOOOMY YYEHHMKY OLIEHHMBATh ceOs Ha
OJIHOM ypoBHE C ApyrdMU. CHIIbHBIM U CJIa0bIM YYEHUKaM JUJISl IOCTH)KEHUSI CBOUX YPOBHEH HYKHO
3aTpayuBaTh ONpPE/ICJICHHbIE YCUIIUS, TIOATOMY OHHU OyIyT OLIEHUBATHCS OJIMHAKOBO, YUUTHIBASI, UTO
B TOM W JPYrOM Clly4au KaXJbld cCliejal, 4TO MOI. YYHUThCS BMECTE ropas3lo HMHTEpECHEE H
ypdekTrBHEE.

3ajaya y4uTesisi COCTOMT B TOM, YTOOBI MOMOYb OOYYarOUIMMCSI CaMOCTOSITEJIbHO HUCKaTh
3HAHMS, HAYYUTh WX MBICJIUTh M JIeJaTh BBIBOJIbl, BHIETH MPOOJIEMBbI U CIIOCOOBI X pPELICHUS.
Mcnosb30BaHKE TEXHOJOTUHM COTPYIHUUYECTBA MO3BOJISIET JOCTHYb 3TOrO pe3yJbTaTa.

OOyueHue B COTPYJHUUYECTBE CIIOCOOCTBYET YCIECIIHOMY YCBOCHHMIO MaTepuasa, [03BOJISIET
Jy4yuie MOHSTh €ro cyTh. JlaHHas TEXHOJIOrUs MO3BOJISIET MPOTOBOPUTH MPOUYUTAHHOE, BBIPA3UTH
MBICJIH BCJIYX, YTO CHOCOOCTBYET OCO3HAHHOMY BOCHpHUSTHIO HH(popmauuu. Ilpum rpynnosoi
paboTe Ka)cIblii YYEHUK HAXOIMTCS B IOJIE 3pPEHHUS CBOMX TOBAPHILEH, 3TO MO3BOJIAET U30EkKaTh
omuOOoK. TeXHOIOrus COTPYAHMUECTBA UMEET PSiJl MOJIOKHUTEIIbHBIX MOMEHTOB:

- CO3/JaHUE YCIIOBUM /ISl aKTUBHOM [103HABATEIBbHOM JEATEIBHOCTH;

- opMUpOBaHHE KOMMYHHKATUBHBIX HABBIKOB;

- pa3BUTHUE YBEPEHHOCTH B COOCTBEHHBIX CHJIAX.

Tabnuua 5
Iludposbie oOpazoBaTeibHbIE pecypChbl.
TexH0JI0ruu COTPYAHNYECTBA B 00Y4eHHH HA YPOKaX GUIHKH
(paboTa B MaJIbIX rpyInax CoOTpy/JHUYECTBA)
['unepcchblika Ha pecype, ] Kpartkoe onucanue J




obecrneuuBaroILMil 10CTyN K
S0P

http://www.150solumc.edusite.r
u/p338aal.html

TexHOo0rus COTpYAHHUYECTBA HA YPOKaX (HU3HKH.
Lenb ucnonb3oBanus TexHonoruu. [lopsanok npumMeHeHns TexHonoruu. Pesynbrat
MCTIOJIb30BAHUS TEXHOJIOTHH.

https://idfedorov.ru/exp/page=6/
category=1459/article=6274/

[TprMeHeHHe TEXHOIOHH COTPYAHUYECTBA HA YPOKax (pU3MKK B paMKax
peanuzaunu PI'OC. Onucanue onbiTa paboThbl MO MPUMEHEHHIO TEXHOJIOTHH
COTPY/JHHYECTBA HA YPOKAX B OCHOBHOM LIKOJIE.

http://www.eduportald4.ru/...ED
U/...%20du3uku/.../O6yyenne %
208%20coTpyannyectse.do..

O6y‘leHMC B COTPYAHHUYECTBE. [lenaroruka COTPYAHHUYECTBA - KAK TEXHOJIOT U
JIMYHOCTHO — OPUEHTUPOBAHHOI'O OGyHeHMﬁ.

https://www.conseducenter.ru/in
dex.php/pedagogchtenya/145-
nikolaeva

[lenaroruvka coTpyaHu4ecTBa Kak 3 GeKTHBHAs TEXHOJIOTHs B MPENojiaBaHuu
¢u3uku. LleneBble OpUEHTALMM NeAarOrHKK COTPYAHHYECTBA. Pa3zpaboTkH YpPOKOB ¢
MCMOJIb30BAaHUEM TEXHOJIOTHHU COTPYAHUUYECTBA.

https://nsportal.ru/blog/shkola/o

[Tenaroruka coTpyaHu4ecTBa Ha ypokax GU3MKH.

bshcheshkolnaya- Pa3paboTku ypoKkoB ¢ MCIOJIb30BAHHEM TEXHOJIOTHH COTPYIHUYECTBA.
tematika/all/2019/02/03/

pedagogika-sotrudnichestva-na-

urokah-fiziki
2.5. TexHoJIOTHS «IePEBEPHYTOr0» 00yUeHHUsI
(camocTOSITENIbHOE U3YUYE€HHE HOBOTO MaTepuaa Jio MpoBeJCHHs YPOKa)
«ITepeBepHyThIlt KiITacc (ypok)» — 3TO Mojeidb OOyuYeHHS, MpH KOTOPOH YYHTENb

MPeAOCTaBJIsIET MaTepUall JI CaMOCTOSITEIbBHOTO U3YUYEHHS JI0Ma, @ HA OYHOM 3aHSITHUU MPOXOIUT
[IPAKTHYECKOE 3aKperieHre MaTepualia.

IIpumenenue Texnonoruu «llepeBepHyThIit K1ace» MO3BOJISET:

- (hopMHpOBaTH YHUBEpCAIbHbBIE YUueOHbIC NTEHCTBHUS;

- pa3BUBaTh JJUYHOCTHBIE KAUECTBA U OOLIYIO KYJIBTYPY 00y4daromerocs;

- (hopMHUpOBaTH BHYTPEHHIOIO MOTUBAIIMIO U OTBETCTBEHHOCTH 3a CBOE 00YYEHHE;

- pa3BUBaThb BaXXHble KayecTBa W yMeHUsi 21 Beka (aKTUBHOCTh, WHHUIIMATUBHOCTH U
CaMOCTOSTEJIBHOCTh;, TpaMOTHOCTL B obnactu MKT, TBOopueckuit moaxoa M HOBAaTOPCTBO;
KPUTHYECKOE MBIIIJIEHHE M CHOCOOHOCTH peuiath Mpo0seMbl; KOMMYHHUKAOEIbHOCTh U
COTPYJHHYECTBO; HMH(POpPMAIMOHHASI TI'PAMOTHOCTH; THOKOCTH M CHOCOOHOCTh K aJlanTallHH;
MPOAYKTUBHOCTb U BOBJICYEHHOCTh; JIMJIEPCTBO U OTBETCTBEHHOCTD).

[lepeBépHyTOe o0OyueHHe— 3TO COBpeMEHHasi TEXHOJIOTHsS OCYIIECTBJIEHUs Ipolecca
o0yueHus, P KOTOPOM OOyHaroluecss ¢ MOMOILILI0 UPPOBBIX CPEJICTB U MHTEPHET - PECypCOB
NpPOCJIYIIMBAIOT M  [POCMATPUBAIOT BHJICO-YPOKH, H3YYAIOT JIOMOJIHUTEIbHBIE HCTOYHUKH
MH(OpMaIMK BO BHEYPOUYHOE BpEMSI, 3aT€M COBMECTHO OOCY)XJIAIOT HOBBIC MOHSTUS M pa3InYHbIe
WJIEU, a YUUTEJIb IOMOTAET MPUMEHSITh MOJTyYeHHbIC 3HAHHUS Ha IPAKTHUKE.

Takass opranusanuss oOydeHus: noOy}aaeT o0O0ydaloUMXCsl YYHThCS Jpyr y Jpyra.
Mcnonb3oBaHHE TEXHOJOTHM HAMPABJIEHO HA WX BOBJIEYEHHE B AaKTUBHYIO YYEOHYIO JI€ATEIbHOCTh
M CUTYALIMIO YCIeXa KaXJI0ro o0yvaromerocs.

JlesTenbHOCTD Jlo ypoka Ha ypoke

ConepxaHue [IpenBapureibHOE U3yYE€HHE HOBOrO MaTepuaa CoBmecTHOE 00CYXkeHHE, MPUMEHEHHE
CaMOCTOSATEJILHO 3a MpeieslaMu kJlacea, ¢ MoJIly4eHHbIX 3HAaHUH Ha MPAKTHKE,
MOMOLLBIO YUeOHUKOB, OHJIAHH TEXHOJIOT Ui, Hanpumep, B hopMe pelueHus npoodsem,
BUJICOJIEKLIMI, PE3EHTALMMH, [TyTEM NPOBEAEHHU o0cyxaeHuit nin 1e6aToB
CaMOCTOSITEJIbHBIX MCCIIEIOBAHUI

Xapakrep [To3HaBaTebHas AesATENbHOCTL 00JIee HU3KOTO [To3HaBaTesbHas AEATEIbHOCTH Oonee
YPOBHS (IOJTy4eHHE HOBbIX 3HAHUI U UX BbICOKOTO YPOBHs (IPUMEHEHHUE 3HAHUH, UX
OCMBICJIEHHE) 3a MpejiesiaMu Kiacca aHaJu3, CUHTE3 M OLEHUBAHUE) B KJlacCe MpH
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[ MOAAEPKKE ONHOKITACCHUKOB U YYUTEIISA

JlocTonHCTBaA NepeBepHYTOro 00yUeHHUs:
- MO03BOJIsIeT O0YYaloLMMCS COCTaBMTh IEPBOHAYAILHOE [MPEJICTABIEHHE O TEME JI0

[TPOBEJICHUS 3aHATHS,

- CTUMYJIMpYeT 00y4aloUIMXCcsl K CAMOCTOSITEIIbHOM e TEJIbHOCTH;
- obecreynBaeT MEXaHU3MOM OLIEHUBAHUSI YPOBHS MOHHMaHUS 00Y4aIOIIUMHUCS MaTepuana

(ompoCHUKAMH);

= pa60Ta B KJIACCC MOApAa3yMEBaCT ITI0O3HABATEIIBHYIO AE€ATEIIbHOCTh BBICOKOIO YPOBHSI.

Tabauua 6

[udposbie obpazoBaTebHbIe pecypebl. TexHOI0rHs «IepeBepHYTOro» 00y4eHus
(camoCTOsTEILHOE M3YUYEHHE HOBOI'O MaTepUasia JIo pOBe/ICHHs YPOKa)

['unepccebiiika Ha pecype,
obecneuunBatouit noctyn k 0P

Kparkoe onucanue

http://marinakurvits.com/nepesepu
YTblii-Kaacc/

Yrto Takoe nepeBepHyThIii kiaace? «[lepeBepHyThIil KJIacC» - 3TO MHHOBALIMOHHBI
cueHapuii 06yuenusi. Ero oTainume oT TpaanLIMOHHOIO CLEHApPHs 3aKII04aeTCsi B TOM,
4TO TEOPETHYECKHH MAaTepHal H3y4aeTcsi CaMOCTOSITENIbHO 10 Havasla ypoka (Kak
MpaBWJIO, MOCPEACTBOM HHPOPMALIMOHHBIX U KOMMYHHUKALIMOHHBIX TEXHOJIOTHHt:
BU/IEO-JIEKLIMH, ayIHO-JIEKLIMU, HHTEPAKTUBHbIE MaTepHUabl U T.1.), a
BbICBOOOX/IEHHOE BPEMs Ha YPOKe HalpaBJieHO Ha peuieHKe npobiieM,
COTPYAHHYECTBO, B3aUMOIEHCTBHE C Y4EHUKAMHU, MPUMEHEHWE 3HAHUI U YMEHHIi B
HOBOM CHUTYAlMH, U HA CO3JlaHHE YYEHUKAMU HOBOTO Yy4eOHOro NpoayKTa.

https://www.ispring.ru/elearning-
insights/perevernutyi-klass-
tekhnologiya-obucheniya-2 1-veka

[TepeBepHyThIii Ki1ace: TexHostorusi 00yvenuss XXI Beka

Kak coBpeMeHHbIE TEXHOIOTMHU MOBIUSIN Ha NepeBepHyToe 00yueHue. Posib Moaenu
nepesepHyToro kiacca B XXI Beke. Cl10)KHOCTH BHEAPEHUS U MMYTH UX
MPEOJI0JIEHHS.

https://infourok.ru/aktivnie-metodi-
obucheniya-tehnologivya-
perevernutiy-klass-1942256.html

AKTHBHbIE MeTObl 00y4eHHsi. Texnonorusi «[lepeBepHyThlIii Kaace»
ITenarornyeckas TexHosnorus «IlepeBepHyThIii Kjlaccy Kak akTHBHbIM METO
00y4enus. OTnuumuTebHbIe 0COOEHHOCTH NepeBepHyTOro 00yuenus. TpyaHOCTH
«nepeBopoTay. [TyTu pewenus. IlpeumyliecTBa nepeBepHyTOro 00y4eHus.
[Toseienne MKT-rpaMmoTHOCTH M pa3BUTHE MeaHaoOpa3oBaHMs B EPEBEPHYTOM
00y4eHHH.

https://infourok.ru/probuem-
perevernut-obuchenie-iz-opita-
raboti-2246374.html

IIpoOyem «nepeBepHYTbH» 00yueHHe (M3 onbIiTa paboThl).

Anpob6auus monenu «IlepesepHyTtoe oOyueHue». [IpuMepsl peanusaunu Moae
«IlepeBepHyToe 00yuenue». CueHapuii ypoka dpusuku no reme « OCHOBHbIE
MOJIOKEHUS MOJIEKYIAPHO-KUHETHUECKOH TEOPUH, CTPOEHHE TBEPABIX Tell,
XKHUJIKOCTEH U razoB»

http://tgassan.ru/data/documents/Pe
revernutoe-obuchenie.pdf

[TaMaTKa /19 y4UTeJIsi 10 OPraHU3alHH NepeBEPHYTOro o0yueHus
Kak peanusoBathb nepesepHyToe 00yueHue?
IlepBble Wary 1Mo opraHyW3alnK NepeBEPHYTOro Kiacca

https://cyberleninka.ru/article/n/per
evyornutyy-klass-innovatsionnaya-
model-obucheniya

«IlepeBepHyThIi KJIace» — HHHOBAalLIMOHHAs MOJ1e/Ib 00yUYeHHUst
Pe3synbTaThl nccnenoBanus no 3¢p¢GeKTUBHOCTH BHEAPEHHS TEXHOJIOTHH
«ITepeBepHyTblii Knace». [ntockl Moaenu «IlepeBepHyThIil Kilacey.

https://docplayer.ru/63631481-B-i-
vershinin-mozg-i-obuchenie-
metodika-realizacii-funkcionalnyh-
vozmozhnostey-mozga.html

b.U. Bepuunnun MO3I' U OBYUYEHUE MeTtoauka peanuszauuu
(GyHKUHOHANBHBIX BO3MOXKHOCTElH Mo3ra. OpraHusauus npouecca o0yyeHus.
O6uiee conepxanue npouecca. LleneBoii ypok. Ypoku obcysxneHns Matepuaia u
KOPPEKLMH 3HAHUI. YPOK MaTeMaTHueCKOro MoaeaupoBaHus. Y pok (YpoKH)
NpaKTHYECKOro NPUMEHEHUs 3HaHUH. Y POK MPOBEPKHU CBOMX BO3MOMKHOCTEH.
Jlomaunss pabota o6yuatouuxcs. MarepuaibHO-TeXHUYEeCKoe obecreyeHue
y4eOHOM 1eATENbHOCTH, POJib (PU3MIECKOr0o IKCNEPUMEHTA, IKCMIEPUMEHTaIbHbIE
3anaun. OueHka paboTbl 0Oyyatowuxcs. O6une 0coOOEHHOCTH CUCTEMBI.
ConepxaHue npeaiaraeMoil CUCTEMBbI.

17




2.6. TexHoJiorusi J0NOJTHEHHOH pPeajbHOCTH
(BUpTyasibHbIE 00BEKTbI U HH(POPMALHS JONOIHSIOT CBEICHUS 0 PU3HUECKUX 00BEKTaX U OKPYKAKOIIeH
cpeJie MpH NPOBEACHUH YUEOHBIX HCCIIEJOBAHUI)

Baxnas 3amaya yuurtens — caeiath OOy4YeHHE YBJIEKATE/bHBIM M HHTEPAKTHBHBIM.
TexHo0ruu BUPTYaIbHON pEaJbHOCTH MOMOTalOT PELIUTh ITY 3aj1ady.

Hane VR-uuieMm, WIKOJBHUKM MOTYT, HallpuMep, «3aBECTH» JBHrarejb BHYTPEHHETO
cropanus. Ha ypokax ¢pu3uKH NpH BBINOJIHEHUH Ja00paTOPHBIX PabOT B BUPTYaTbHON pealbHOCTH
oOyuarolmecss MOTyT IMOJIb30BaThes NpUOOpPAMM, KOTOPLIX HET B 00pa3zoBaTe/IbHOM OpraHU3alfH
u3-3a ux creruduku wim pasmepon. Hanpumep, B VR-mabopatopun nocrynen cuetunk [ eiirepa
JUIsl U3MEPEHMsI paJIMOAKTUBHOIO M3JIy4deHHsl ypaHa. B3aumosnelictBue ¢ npubopamMu MpoOHCXOAUT
IyTEM MOBOPOTA rOJIOBBI U UCIIOIb30BAHUS 2JIEMEHTOB yripaBieHus: Ha VR-uineme.

AKTYyaJIbHOCTb IPUMEHEHHUsI pacCCMAaTPUBAEMbIX TEXHOJIOTHI B 00yYEHHH CBsI3aHa C TeM, 4TO
OHM TO3BOJISIIOT MOBBICUTH 3()(PEKTUBHOCTH ITOro mpolecca, MpH IToM oOecrneduB yA00CTBO U
JIOCTYMHOCTh TPAKTHYECKH Uil Kaxkaoro. Kpome Toro, oHM mNO3BOJISIIOT JIErKO OpPraHU30BaTh
yJaJeHHbIH YPOK WU MPOBEPKY 3HAHHUH.

Eine oM HeMaloBaXKHBIH (aKT COCTOUT B TOM, UTO TE€HACHIMEH MOCIEAHUX JICCATHIICTHH
SIBJISIETCSI  MTOCTOSIHHOE ~ YCJIOXKHEHHE pa3jM4HbIX TEXHHYECKHX CHUCTEM M, Kak CJeJICTBHE,
yBEJIMYEHHE BPEMEHH M IIOBbIIIEHHE TpeOOBAaHUN K YpPOBHIO MOATOTOBKH CIELUATUCTOB JUIS
pabotbl ¢ HUMH. [lpu 3TOM Hcnosb3oBaHMe B 0OYYEHHH pEalbHBIX NPOM3BOJICTBEHHBIX CHUCTEM
3a4acTylO JI0POro U MOXKET HECTH BBICOKYIO CTENEHb OMACHOCTH JJIsl HHU3HH.
| OanuM U3 cnoco0OB COBEPIIEHCTBOBAHMSI TEXHOJIOTMH HHXKEHEPHOro o0pa3oBaHUS

SIBJISIETCSl TPUMEHEHUE CHUCTEM BHUPTYAIbHOW M JIOMOJIHEHHOH peasbHOCTH, 3D 31eKTpOHHBIX
0o0y4Jarolux CHCTeM. JTO IMO3BOJHMT CYIIECTBEHHO COKPAaTUTh BpeMsl MOATOTOBKH, IMOBBICHUTH
KayecTBO OOyY€HHss M YCHJIUTh [PAKTUUYECKYIO HalpaBlIE€HHOCTb Y4eOHOro mporecca.
[lepcneKTUBHOCTH M TEMIIbI BHEJIPEHUS] TEXHOJIOTHH BUPTYAIbHON W JIOMOJHEHHOW peaJbHOCTH
CBUJIETEJILCTBYIOT O TOM, 4YTO CcpeicTBa oOydeHus, pa3zpaboTaHHbIE Ha MX OCHOBE, CTaHYT
HEOTHEMJIEMOM YacThl0 OOyYeHHs Ha BCEX YPOBHAX 00pa3oBaHMs, a MX pOJIb 3HAYUTEIBLHO
BO3pacTeT Kak B paMKaxX TpPaJWIMOHHOH OYHOW TMOJINOTOBKHM, TaK M B paMKaxX 3JIEKTPOHHOTO
oOpa3zoBaHusl.

Pabora ¢ BupTyanbHO#l siaboparopuedd mo ¢u3uKe M aCTPOHOMHUM ILesecooOpasHa: Mpu
opraHu3alii oOy4eHHs Ha JIOMY, Ha 3aHSATUSX MO OpraHu3allMi MCCIIe0BaTeIbCKOM paboThl, s
KOHTPOJISI YMEHHSI U3MepsTh (pU3nyeckue BeTUYMHBI U HAOII0JIaTh KOCMUYECKHE OOBEKTHI, IpU
opraHu3anuu o0oOLIaronero MOBTOPEHHS, BHEKJIACCHOH paboTe, Ha Y4YEOHBIX 3aHATUSX IIpH
(GOPMUPOBAHUM M 3aKPEIUIEHUHM MPAKTUUECKUX YMEHHMH, MOpH MOATOTOBKE K BBIITYCKHBIM
IK3aMeHaM.

Tabnuna 7
TexHo10ruM 10M0JTHEHHOH PeajlbHOCTH HA YPOKaX GU3HKH H ACTPOHOMHH

['unepccbliika Ha pecypc, Kparkoe onucaHue
obecneunBarolmii goctyn Kk S0P
https://cyberleninka.ru/article/n/tehno | TexHo10rusi BUPTYaabLHOI U 10NOJIHEHHONH PealbHOCTH: BO3MOXHOCTH H
logii-virtualnoy-i-dopolnennoy- npensiTCTBHS NpuMeHeHHs1. [TOHATHUS U KOHUENLMS BUPTYaJIbHON peaibHOCTH.
realnosti-vozmozhnosti-i-
prepyatstviya-primeneniya

https://forum- JlonoJiHeHHas1 U CMellIaHHasl peajibHOCTL B o6pa3oBaHuu. Kypc no dpusuke ¢
nauka.ru/domains_data/files/28/Shep | nononHeHHO# pealbHOCTbIO — «YBJ€KaTe/IbHAs PEATbHOCTEY. DTOT y4eOHO-
elov.N.N..pdf MEeTOAMYeCKHUil MPOrpaMMHO-aMnapaTHblii KoMrieke conepxut donee 100

JIEMOHCTpALIMI U MpakTHYeCKUX 3a1aHuii no gusnke 7-9 knaccos: - 300 HarasAIHbIX,
aHMMHUPOBAHHBIX, HHTEPaKTUBHBIX 3D-Moneneit no 9 kioueBbIM pa3aenam WKOJIbHOH
¢usuku. OnbIT MPUMEHEHHs! Yy4eOHO-METOAMYECKOr0o MpOrpaMMHO-annapaTHoro
KOMIUIeKca Y BieKaTesbHasi peajlbHOCTh B 1KoJax Poccuu.
https://cyberleninka.ru/article/n/razra | IlporpaMmHbIii KOMIUIEKC AJIs1 TPOBeJeHUsl BHPTYaJbHbIX YPOKOB N0 (U3HKe C
botka-programmnogo-kompleksa- UCMO/Ib30BAHHEM A0MNOJIHEHHOH peajbHOCTH H 3D —cTepeocKonuH.
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dlya-provedeniya-virtualnyh-urokov-
po-fizike-s-ispolzovaniem-
dopolnennoy-realnosti-i-3d-
stereoskopii

PaccmatpuBaetcst yueOHO-METOIMUECKHI MPOrpaMMHO-annapaTHbli KOMIUIEKC
«YBiekaTebHas peaibHOCTbY, MpeIHa3HAYeHHbIH IS MPOBENEHHUs BUPTYaIbHBIX
J1abopaTopHbIX paboT W JEMOHCTPALIMIA MO WKOJbHOMY KYpCy GU3UKH 7-9 KIIAacCOB ¢
MCMOJIb30BAHUEM TEXHOJIOTHIi J1OMOJIHEHHOM pealbHOCTH U TpeXMepHOi rpaduku.

http://mgk.olimpiada.ru/work/7729/m

rsd/

JlonosiHeHHasi peasibHOCThL Ha ypokax ¢usnku. TexHonorus AR (augmented reality)
MpeACTaBAeT cO00 HaloKeHHe BUPTYaJIbHBIX CIIOEB, CO3aHHbIX KOMIBIOTEPOM, Ha
00bIUHYIO PealbHOCTh, B KOTOPOii Mbl cyliecTByeM. OnucaHbl crocoob!
MCIMOJIb30BaHUsA TEXHONOTUK AR 115 MpUBJI€YEHUs] BHUMAHUS 00y4aloLIMXCs K
M3y4EeHHMIO QU3MKM, HA OCHOBE MPHUJIOKEHHUS KOKHBJISAIOLIEr0» y4eOHUK QU3UKH.

http://prodod.moscow/archives/6428

TexHOJIOrHH BUPTYAJIbHOMH H 10MOJHEHHOH peajibHOCTH /151 00pa3oBaHus.
PaccMaTpuBaroTCs MAEH M YXKe CYLLECTBYIOLLME MPUMEPbI UCITOJb30BaHUs TEXHOJIOTHIA
NOMOJIHEHHON U BUpTYyasibHOH peanbHocTH (AR 1 VR) B 06pa3oBanun. Jlaetcs
KpaTKUi 0030p TEXHOJIOT Ui, 1aKOTCs OCHOBHBIE ONpPENEIEHHUS, ONMUChIBAECTCS
TeXHHUYEeCKast yacTb. PaccMaTpuBaeTcs CyLIECTBYIOLIMHA OMbIT MPUMEHEHUS ITHUX
TEXHOJIOTHI: NPUJI0KEHUS!, OpraHu3aUmK, uccaenoBanus. [lpennaratores uaen as
NpUMeHeHust B 00pa3oBaHUM. Y Ka3bIBAOTCSl OCHOBHbIE MPOOJIEMbI U TPYIHOCTH,
KOTOpbI€ MOTYT BO3HUKHYTb B MPOLIECCE BHEAPEHHUS ITUX TEXHOJIOTHIA.

https://virtuality.club/store/programm
i-dlja-vr-ar-mr/obrazovatelnij-
kompleks-po-fizike--uvlekatelnaja-
realnost-

O6pa3oBaTe/ibHbIi KOMIUIEKE Mo ¢pu3uKe «YBiaekaTeabHas peajbHocTh» (TTK
nau Android Bepcust). Ypoku 1o ¢pusnke B 10NMOJTHEHHOH PealbHOCTH.
[TpeumyuiectBa 3D ypokoB Ha tenedone nnu TTK.

https://science-
education.ru/ru/article/view?id=2728
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IMpuMeHeHHe TEXHOJOTHH BUPTYaIbHOI H A0MOJIHUTENLHOI PealbHOCTH B
oGpa3oBanuu. [TomysspHble BOMUIOLIEHHS TOMOJHEHHOH 1 BUPTYalbHO# pealbHOCTH
B CpeACTBax 00yuyeHus.

Enp://kosmoved.ru/nebo segodnya g
eo.php

Kapra 3Bé3nHoro He6a onaiin. MHTepakTuBHas kapra Heba noka3blBaeT MoJoKeHHe
3BE3/1 U TYMaHHbIX 00BEKTOB, KOTOPbIE JOCTYITHbI B IIOOUTEILCKHUE TEJIECKOIbI B
JIaHHO€ BpEMs HaJl IAHHbIM MECTOM.

http://www.wikisky.org/

HaiiTu 06bekT. [To3BosieT HalTH M1000# 00BEKT Ha 3Be3AHOM Hebe (co3Be3aus,
3B€3/1bl, [UTAHETbI, CMYTHUKHW U 1P.)

https://cosmos-online.ru/gosat.html

Hao6aronenusi co cnyTHuka. MOyku (B nepeBone: «JlbIxaHue») — CITyTHUK
JNMCTaHUMOHHOrO 30HAMPOBaHMs 3eMJH. Bcero Ha criyTHUKE yCTaHOBJIEHO 7 Hay4HbIX
npu6opoB.

http://www.spacephys.ru/virtualnyi-
planetarii-stellarium

BuprtyanbHblii nnaverapuii Stellarium. [IporpamMma npocra B UCMOJIb30BAHUH U
XOpOLIO MOJOHAET JIIOOOMY HOBHYKY, YTO aKTYaJIbHO IS TEX, KTO XOUYET U3y4aTh
actpoHomuto. [IpeumyiectBom Stellarium siBASHOTCS BO3MOXKHOCTb BOCIIPOU3BECTH
TpaekTOpUH HauboJiee 3HaUMMbIX CITYTHUKOB, HaJIOKUTh HAa HEOO TaKXke KapTy
co3Be3uit. B cTaHaapTHOM KOMIUIEKTe MporpamMMsbl npucyTcTByeT 6osee 600000
3B€3/l, pEAIMCTUYHbIA MuleuHbIH MyTh, NAHOPAMHbIE MEN3AKH.




