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AHHOTAIIUS K PABOUYEN ITIPOTPAMME KYPCA BHEYPOUHOH
AEATEJIBHOCTH «IHAT'H K OJIUMILY. ®U3UKA»

Pabouass mporpamma kypca BHeypouHou aesteabHOCTH «lllarm k Ommmmy. ®usukay
(manee — paboyast mporpamma) pa3zpaboTaHa B COOTBETCTBHHM CO CIEAYIOLIEH OopuIHaTbHON
MpaBoOBOI MH(MOpPMAITHEH:

— ®enepanbHbiM 3aK0HOM OT 29.12.2012 Neo 273-03 «O06 obpazoBannu B Poccuiickoii
denepanuny;

— IIpuxazom Munnpocsemenuss Poccun ot 31.05.2021 Ne 287 «OO6 yTBep»)aeHUU
(denepaabHOrO  rocylapcTBEHHOro  00pa30BaTENBbHOIO  CTaHJapTa OCHOBHOTO  OOIIEro
00pazoBaHUs Y,

— IIpuxaza Munnpocsemenust Poccun ot 18.05.2023 Ne 370 «O6 yTBep»kaeHUU
denepanbHON 00pa30BATENBLHON MPOTPAMMBI OCHOBHOTO 001IIero 00pa3oBaHUsY;

— CanurapasiMu  TipaBuiiamMu u HopMmamu  CanlluH 1.2.3685-21 «['uruennueckue
HOPMATHBBI U TPeOOBaHMS K 00ecreueHnI0 0€30MacHOCTH U (M) O€3BPEAHOCTH ISl YeTIOBEKa
(akTOpOB cpenbl OOMTAaHUM», YTBEP)KACHHBIMH MOCTAaHOBJICHHEM [ JTaBHOTO roCyJapCTBEHHOTO
canutapHoro Bpaua Poccuiickoit ®eneparuu ot 28.01.2021 Ne 2;

— Canutapueivu  npaBwiiamu  CIT 2.4.3648-20 «CaHUTapHO-3MTUAEMUOIOTHIECKUE
TpeOOBaHUSI K OpraHU3alMsIM BOCHUTAHUS W OOYUEHHs, OTAbIXa M O3J0POBJICHUS JeTeH H
MOJIOZIEKU», YTBEP>KICHHBIMU IOCTAHOBJIEHHEM [TIaBHOTO TOCYIapCTBEHHOI'O CAHUTAPHOIO
Bpaua Poccuiickoit ®enepannu ot 28.09.2020 Ne 28;

— o00pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBanus Jlumes Ne 369.

Pabouas mporpamMma obecneunBaeT JOCTHKEHHE TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS
00pasoBaTenbHON MTPOrpaMMbl OCHOBHOTO 0011ero oopazoBanus Jlumes Ne 369.

PaGouas mporpamma coaepKuT:

— TlosicHUTENBHYIO 3aIIKUCKY;

— Copnepxanue Kypca BHEYPOUHOH AESATEIbHOCTH;

— Ilnanupyemsble pe3ysbTaThl OCBOCHHS Kypca BHEYPOUHOU AEATEIbHOCTH;
— TemaTnueckoe miiaHUpPOBAHHUE.

Pabouas mnporpamMMa SBISETCS 4YacTbl0 OCHOBHOW 0O0pa3oBaTeNbHONW MPOTPaMMBI
OCHOBHOTO0 06mero oopa3oBanus Jlumes Ne 369, npunsaroi pemenuem [lemarornyeckoro coBera
Jluues Ne 369 (mporokon ot 29.08.2023 Ne 1), yTBEepkACHHOM MPUKA30M JTUPEKTOpA
JInnes Ne 369 ot 01.09.2023 Ne 75/21-on.



Brimucka-u3BieueHne 3 OCHOBHOM 00pa3oBaTeIbHON
MIPOrPaMMBl OCHOBHOTO O0IIIEro 00pa3oBaHUs

JIuniest Ne 369, npunsToii pemenuem [lenarorudaeckoro
coseta Jlurest Ne 369 (mporokoi ot 29.08.2023 Ne 1),
yTBeprkaAeHHOH mpuka3om ot 01.09.2023 Ne 75/21-ox
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IHHOACHUTEJBbHASA 3AITMCKA

Pabouas nmporpamMMa Kypca BHEYpOUHOU AEATEIBHOCTH pa3paboTaHa Ha OCHOBE:

— ®epaepanbHoro 3akoHa oT 29.12.2012 No 273-d3 «O6 obpazoBanuu B Poccuiickoit
Denepauuny;

— Ilpukaza Munnpocsemenus ot 31.05.2021 Ne 287 «O06 yTBepkaeHuu henepajibHOTO
rOCYJapCTBEHHOTO 00pa30BaTEILHOIO CTaHapTa OCHOBHOT'O 00IIIET0 00pa30oBaHUsY;

— IIpuxaza Munnpocsemenust Poccun ot 18.05.2023 Ne 370 «O6 yTBep»kaeHUU
denepanbHON 00pa30BaTENBLHON MPOTPAMMBI OCHOBHOTO 00IIIero 00pa3oBaHUs»;

— Meroanueckux peKOMEHJAluil M0 HMCMIOJIb30BAaHUIO U BKJIIOYEHHUIO B COJEp)KaHUE
mporecca OOydeHHMs] ¥ BOCHUTAHUS TOCYJApCTBEHHBIX CHUMBOJIOB Poccuiickoit ®enepamnmu,
HarpaBJIeHHBIX MUCbMOM MuHnpocsemenus ot 15.04.2022 Ne CK-295/06;

— Meroanvecknx peKOMEHAAIMN MO0 YTOUHEHUIO TTOHATHS U COAEPKaHUS BHEYPOUHOM
NEeSTENIbHOCTH B paMKax peaju3allid OCHOBHBIX 0011e00pa30BaTeIbHbIX IPOrpaMM, B TOM YHCIIE
B YaCTHU NMPOEKTHOM eATENFHOCTH, HaNlpaBJIieHHBIX MMcbMOM MunoOpHayku ot 18.08.2017 Ne 09-
1672,

— Crparerun pas3BuTus BocnuTaHus B Poccuiickonn @enepanuu Ha IMEpUOJI
no 2025 rona, yrBepxkaeHHO#M pacniopsbkeHreM IpaButenscta o 29.05.2015 Ne 996-p;

— CanurapasiMu  TipaBuiiamMu u HopMmamu  CanlluH 1.2.3685-21 «I'uruenndeckue
HOpPMAaTHUBBI U TpeOOBaHUA K 00eCTIeYeHNI0 0e30MacHOCTH U (W) Oe3BPETHOCTH Ul YeIOBeKa
(bakTOpoB cpeabl 0OUTaHUA», YTBEPKIEHHBIMU MOCTAaHOBJICHUEM | JTaBHOIO roCyJapCTBEHHOTO
canutapHoro Bpada Poccuiickoit ®enepanuu ot 28.01.2021. Ne 2;

— CanurapasiMu  nipaBuwiiamu  CIT 2.4.3648-20 «CaHuTapHO-3TIUAEMUOJIOTHIESCKUE
TpeOOBaHUSI K OpraHU3al[MsM BOCHUTAHHUS W OOYYEHMs, OTJbIXa U O3JOPOBJICHUS JAETed U
MOJIOJICKM», YTBEP)KACHHBIMH TIOCTAHOBJIEHHWEM [ JIaBHOTO TOCYAAapCTBEHHOTO CAaHUTApHOTO
Bpada Poccuiickoit @enepannn ot 28.09.2020 Ne 28;

— OCHOBHOU 00pa30BaTeNbHON MPOTPAMMBI.

[Iporpamma mo BHeypouHoil aestenbHOCTH «Illarm k Onumny. dusnka» Ha ypOBHE
OCHOBHOTO 0011ero oOpa30BaHUS COCTaBJI€HA Ha OCHOBE IIOJIOKEHHUH U TpeOoBaHUH K
pe3ynbTataM OCBOEHHSI Ha 0a30BOM YpOBHE OCHOBHOM 00pa3oBaTelbHOW MPOrpaMMBI,
npencrasieHHbix B ®I'OC OO0, a Takxe ¢ yduérom (QenepanbHoil pabouelt mporpaMmsl
BocniuTanus u Konnenmuu npenogaBanusi yueoHoro npeamera «Ousukay.

Conepxanue TpOrpaMMbl HampaBieHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH OOYYaIOUIMXCS U OPraHU3alMI0 U3yuyeHUs] PU3MKH Ha JESITeIbHOCTHOI ocHoBe. B
nporpaMMe Mo (PU3MKE YYMTBHIBAIOTCS BO3MOXKHOCTH YYEOHOIO MpeaMeTa B peaH3alliu
tpeboBanuit ®I'OC OO0 k mIaHUPYEMBIM JUYHOCTHBIM M METANpPEAMETHBIM pe3yJbTaTaM
0o0y4YeHHsI, a TaKKe€ MEKIIPEIMETHbIE CBSA3M €CTECTBEHHO-HAYYHBIX y4YeOHBIX MpPEAMETOB Ha
YPOBHE OCHOBHOT'O 001IIeT0 00pa30BaHUAI.

Lenu u3ydyeHus: BHEYPOUHOU NEATENFHOCTH MO (PM3UKU HA YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus omnpeneiaeHsl B KoHnenmuu mnpenogaBaHusi yuyeOHoro mnpeamera «@Dusnka» B
oOpa3oBaTeNnbHBIX  opraHu3anusx Poccuiickoit  ®enepauuu, pealn3ylOMIUX  OCHOBHBIC
001eo0pa3oBaTelbHBIC TPOTPaMMBbI, yTBEpPKIEHHOW pemeHneM Komnernn MuHHCTEpCTBA
npocserienns Poccutickoit denepanuu (mpotokon ot 3 aexadbps 2019 r. Ne [TK-4BH).

ean uzyvenus:

— TMpHOOpeTeHne HHTEpeca M CTPEMJICHHS OO0ydJaroIuxcs K HAydYHOMY H3YYEHUIO
MPUPOJIBI, PA3BUTHE UX WHTEIIEKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

— pa3BUTHE TMpPEACTABIEHUH O HAYYHOM MeToJe TNo3HaHUs U (GOPMUPOBAHUE
MCCJIE0BATENBCKOTO OTHOIIEHUS K OKPYKAIOIINM SIBJICHUSM;
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— (¢opMupoBaHHE HAYYHOTO MUPOBO33PECHIS KaK Pe3yIbTaTa U3yU4eHHUsI OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

— (¢opMupoBaHUEe IPEICTABICHUN O POITU (UUKH JUTsl PA3BUTHSI IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJIOTUH;

— pa3BHUTHE MPEACTABICHUH O BO3MOXHBIX cdepax Oymymied mnpodeccrnoHaTbHON
JeSATeTLHOCTH, CBS3aHHOM ¢ (U3HMKOHM, MOATOTOBKAa K JalbHEHIIEMy OOYYEHHIO B OTOM
HaTPaBIICHUU.

JlocTukeHre HTHX Meneil mporpaMMbl Mo (uU3MKe Ha ypOBHE OCHOBHOIO OOILEro
o0Opa3oBaHUs 00ECTIEUNBACTCS PEIICHUEM CIEAYIONUX 3a1a4:

— mnpuoOpeTeHre 3HaHWM O JAMCKPETHOM CTPOCHHMM BEIECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

— MpuOOpeTeHHne YMEHHMH ONHCHIBaTh U OOBICHATH (U3NYECKHUE SBJICHUSA C
UCTIOJIb30BaHUEM TIOJyUYEHHBIX 3HAHUM;

— OCBOEHHME METOJIOB pEHICHHsS] MPOCTEHIINX pPAcYETHBIX 3a7ad C HCIOJIb30BAHHEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

— pa3BUTHE YMEHUW HaONIONaTh TPUPOIHBIC SBICHUS U BBIIOJHATH OIBITHI,
nabopatopHble  pabOTbl U AKCHEPUMEHTANbHBIE  HCCIENOBaHHUS C  HCIIOJIb30BAHUEM
U3MEPUTENBHBIX TPHOOPOB;

— ocBoeHHE TPUEMOB PabOTHl ¢ WHPOPMANKMEH (HU3UIECKOTO COAEpKaHUs, BKIIOYAs
MH(GOPMALIMI0O O COBPEMEHHBIX JOCTHKEHMSIX (DU3UKH, aHAIM3 U KPUTUYECKOE OLIEHHWBaHUE
uHpOpMaLnu;

— 3HAKOMCTBO c0 chepamu mpodhecCHOHATBHOM ACSITEIPHOCTH, CBI3aHHBIMHU C (PU3UKOH,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUX (PU3MUECKOI HAYKH.

Ha uszydenue B 8 kinacce — 34 yaca (1 yac B HeZelno).

COJIEP)KAHUE KYPCA BHEYPOUHOU JEATEJIBbHOCTH
8 KVIACC

TensioBbie sIBJIEHUS.

OCHOBHBIE MOJI0KEHUS MOJIEKYIISIPHO--KUHETUYECKOM TEOPUU CTPOCHHUS BemecTBa. Macca
U pa3Mepbl aTOMOB U MOJeKyd. OmNbITbl, MOATBEPKIAIOMIUE OCHOBHBIE IMOJIOXKEHUS
MOJIEKYJIIPHO-KHHETUYECKOU TEOPHH.

Monenu TBEPAOTO, )KUIKOTO ¥ Ta3000pa3HOr0 COCTOSTHUM BetecTBa. Kpucranmmyeckue u
amopdusbie Tena. OObsICHEHNE CBOMCTB T'a30B, )KUAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKECHUN
MOJIEKYJIIPHO--KUHETHYECKOM Teopun. (CmauuMBaHWE M KanwUISIpHbIE siBIeHUs. TeroBoe
pacuIMpeHme U CKaTue.

Temneparypa. CBs3p TeMmmeparypbl CO CKOPOCTbIO TEIJIOBOTO JIBJKEHHSI YacTHIIL.
BuyTtpennsis sneprus. CriocoObl ”3MEHEHUsI BHYTPEHHEN SHEePruu: TeIUionepeaya i COBEpIlIeHNe
paboTel. Busl Terionepenayn: TemIONPOBOIHOCTh, KOHBEKIIUS, U3TyUCHHE.

KomnnuecTBO TerwioTel. YIenbHass TEIUIOEMKOCTb BEIIECTBA. [eII000MEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OamaHca. [InaBieHue W OTBEpAECBAHHE KPHUCTATUTMUECKUX
BEIIECTB. YJeNbHas TemuioTa IuiaBieHus. I[lapooOpa3oBanne u KoHAeHcamus. Vcmapenwue.
Kunenne. YnenpHas Teruiota mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIEPATypbl KHIICHHUS OT
aTMOC(EpHOTO JTaBJICHHUS.

Bnaxnocts BO3ayXa.

DHeprus TOIMBa. Y IeJbHAas TEMJI0Ta CrOpaHHusl.

[Mpuntunsr pabotsl TeroBbix asurartenedt KIIJ[ TemnoBoro asurarens. TeruioBsle
JIBUTATEIH U 3alIUTa OKPYKarOLEH Cpeibl.

3aKOH COXpaHEHHUs U MPEBPAIICHUS YHEPTUHU B TEIJIOBBIX MPOIIECCAX.



Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JTBHYKEHUS.

Habmonenue nuddysun.

HaGmronenue siBneHnii cMauyuBaHMsl M KalTWJUTSIPHBIX SIBJICHUH.

HabmroieHre TemioBoro pacupeHus Tel.

W3meHneHue naBieHus ra3a npyu U3MEHEHUU 00bEMa U HarpeBaHUU WM OXJIAKICHUH.

[IpaBuna u3mMepeHus TeMIepaTypsbl.

Buael Tenionepenayu.

OxmnaxieHre Ipy COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHUN padOThl BHEITHUMU CUIIAMHU.

CpaBHeHHE TENIOEMKOCTEN pa3InYHBIX BEILIECTB.

HaOmronenne kumexus.

Habmroienre mocTosSHCTBa TeMITepaTyphl P TIIABJICHUU.

Mopeny TEIIOBEIX ABUTATEIICH.

Jlabopamopmuvie pabomut u onvimol.

OnsIThI 10 OOHAPYKEHUIO NIEHCTBUS CHUII MOJIEKYJISIPHOTO TPUTSKEHUS.

OMBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM MJIM caxapa.

OnsIThI 10 HAOIOEHUIO TETJIOBOTO PACIIMPEHUSI Ta30B, )KUJIKOCTEH U TBEPABIX TE.

Omnpenenenue JaBlIeHUs BO3yXa B OaJUIOHE IIIPHUIIA.

OneIThl, JEMOHCTPHUPYIOUIME 3aBUCUMOCTh JaBIIEHUS BO3QyXa OT €ro o0béma u
HarpeBaHUs WIN OXJIaXKICHUS.

[IpoBepka THMOTE3bl JWUHEWHONW 3aBUCUMOCTH JUTMHBI CTOJOMKA SKHJAKOCTH B
TEPMOMETPHUUYECKOI TPyOKe OT TeMIIepaTypshl.

Habntonenne n3MeHeHUs BHYTPEHHEW HSHEPruM Teja B pe3yJbTaTe TEIJIoNepeaayd H
paboOThI BHELITHUX CHIL.

HccnenoBanue sBIEHUS TEIJI000MEHA MTPU CMEIIMBAHUN XOJIOJHON U TOPSYCH BOJIBI.

OmnpeneneHre KOITUYECTBA TEIIOTHI, TOTYYEHHOTO BOJION MIPH TEINIOOOMEHE C HArpeThIM
METAJUIMYECKUM LUIUHAPOM.

Ornpenenenue yaelbHON TEIIOEMKOCTH BELIECTBA.

HccnepoBanue nporecca UCIIapeHus.

OmnpeneneHre OTHOCUTEIBHON BIIAXKHOCTH BO3/yXa.

Onpenenenne yaeabHON TEMIOTHI IUIABICHUS JIb/IA.

DJleKTPpUYeCKHe U MATHUTHbIE SIBJICHUS.

DnekTpusanusa Tei. J[Ba poaa 3JeKTpUYECKUX 3apsaaoB. B3zanmmopaeicTBue 3apsyKeHHBIX
ten. 3akoH KyloHa (3aBUCHMOCTb CHIIbI B3AMMOJICHCTBHS 3apsKECHHBIX TEJT OT BEJIMUMHBI 3aPsiI0B
U PACCTOSIHUSI MEXKIY TEJIaMH).

Onexrpuueckoe none. Hanpsk€HHOCTH anekTpuyeckoro nosid. IlpuHnun cynepno3unun
AJICKTPUYECKUX TT0JIeH (Ha KaYECTBEHHOM ypOBHE).

Hocurenu snexkTpuueckux 3apsaoB. DJIEMEHTapHbIN 3eKTpuueckuil 3apsan. CtpoeHue
atoma. [IpoBOAHMKH U TUANEKTPUKH. 3aKOH COXPAHEHUS AIEKTPUUECKOro 3apsa.

DONEKTPUUECKUH TOK. YCIIOBUS CYIIECTBOBAHHUS JIJIEKTPUYECKOrO0 ToKa. McTouHuKH
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DIEKTPUUYECKHI TOK B )KUJIKOCTSIX U ra3ax.

OnekTpuyeckas 1enb. Cuna Toka. DjekTpuueckoe HampspkeHue. ConpoTHBICHUE
MpPOBOJIHUKA. YIeIbHOE COMNPOTUBIECHUE BellecTBa. 3akoH Owma g ydacTKa LEMH.
[TocnenoBarenbHOE M MapaIeIbHOE COEAMHEHUE TIPOBOJHUKOB.

PaGota 1 MOIIHOCTE 3MIeKTpUIecKoro Toka. 3akoH Jxkoyns—JIeHma. DinekTpudecKue memnu
U TIOTPeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3aMmbikaHue.

ITocTosiHHBIE MarHuTHL. B3auMoieiicTBHE MOCTOSIHHBIX MAarHuToB. MarHuTHoOe TOJ€.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue U1 KUu3HU Ha 3emie. OnbIT Opcrena. MarHuTHOE 1oje
ANEKTPUYECKOTO TOKa. [IpumMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJISt



Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIarelb IOCTOSHHOrO ToKa. Mcnonb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

OneiTel  @apanes. SIBieHue 3IeKTpOMarHUTHOM MHAykuuu. IlpaBwio  Jlenna.
OnektporedHeparop. CrocoObl TONYYCHHUS JJICKTPUUYCCKON DHEPruu. ODIJIEKTPOCTAHIIUA Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHUH.

Hemoncmpayuu.

DnekTpu3anus Teil.

JIBa poJia JIEKTPUYECKUX 3apsA0B U B3aUMOJECHCTBUE 3apsyKEHHBIX TEll.

Y CTpoUCTBO U IEHCTBUE IIEKTPOCKOIIA.

DneKkTpocTaTu4ecKas NHIYKIHS.

3aKOH COXpaHEHUs IEKTPUUECKUX 3apsI0B.

[IpoBOIHMKY M AUDIIEKTPUKHU.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOIO ITOJIS.

HcTouHMKH TOCTOSTHHOTO TOKA.

JIeNCTBUA DIIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUHN TOK B )KHJIKOCTH.

["a30BbIii pazpsa.

N3mepenune cuitbl TOKa aMIEPMETPOM.

N3mepenne 31eKTpuuecKoro Hanps>KeHUsI BOIBTMETPOM.

Peocrat 1 marazuH COnpOTHBIICHUM.

B3anmoneicTBre NOCTOSTHHBIX MarHUTOB.

MopennpoBaHre HEBO3MOKHOCTH Pa3JeIeHUs TIOJ0COB MATHUTA.

MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

OnbIT Opcrena.

MarsuTHoe nojie ToKa. JIeKTPOMarHmr.

JleiicTBrE MarHUTHOTO NOJI HAa TPOBOJIHUK C TOKOM.

DNEeKTpOABUTATEIb MOCTOSIHHOTO TOKA.

HccnenoBanue SBIEHUS 31€KTPOMarHUTHONW MHIYKIUU.

OmnpbiTel @apanes.

3aBHUCHMOCTb HaIlpaBJIEHUS NHIYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BOZHUKHOBEHUS.

DneKTpOoreHepaTop MOCTOSIHHOIO TOKa.

Jlabopamopuusie pabomot u onvimel.

OnbITHI 10 HAOTIOEHUIO SJIEKTPU3AIIMHU TeJl MHAYKIUEH U TIPU COPUKOCHOBEHUHU.

HccnenoBanue neicTBUS AIEKTPUUYECKOTO TOJI HAa TPOBOIHUKYU U AUDIICKTPUKH.

C6opka 1 mpoBepka pabOoThI ANMEKTPHUUECKON LIEMH MOCTOSIHHOTO TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynmpoBaHue HAMPSKEHUSI.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Y€pe3 PE3UCTOP, OT CONPOTHUBIICHUS

pe3ucTOpa M HANPSKEHUSI Ha PE3UCTOPE.

OnbITHL, JEMOHCTPUPYIOLINE 3aBUCUMOCTb 3JIEKTPUYECKOTO COITPOTUBIIEHHS ITPOBOIHHKA
OT €r0 JJIMHBI, IJIOIaIA MONEPEUHOT0 CEYEHUsI U MaTepHuaa.

[IpoBepka mpaBwiIa CIOKEHHUs HANPSHKEHUN MPU MOCIEI0BATEIbHOM COEAMHEHUU JIBYX
PE3UCTOPOB.

[IpoBepka npaBuia AJsl CUIIBI TOKA MPU NAPAJIETBHOM COEUHEHNUN PE3UCTOPOB.

Onpenenenne pabOTHI AEKTPUYECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

OnpeneneHre MOITHOCTH JIEKTPUYECKOTO TOKA, BBIACIIIEMON HAa PE3UCTOPE.

HccnepoBanue 3aBUCMMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JIAMIIOUKY, OT HalpsKEHUs Ha
HEH.

Onpenenenne KII/] narpeBatens.

HccnegoBanne MarHUTHOTO B3aMMOJIEHCTBHSI IOCTOSIHHBIX MArHUTOB.

W3ydyeHre MarHUTHOTO TTOJISI TIOCTOSIHHBIX MAarHUTOB MPHU UX OObEIUHEHUH U Pa3/ICTICHUH.



WccnepoBanue AeMCTBUS AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCHMOCTh CHJIbl B3aWMOJEUCTBUS KaTyIIKH C TOKOM U
MarauTa OT CHUJIbI TOKA U HAlIPpABJICHUA TOKA B KaTYIIIKC.

W3ydenue neiicTBUS MAarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.

KonctpyupoBanue u u3ydeHue padoThl JJIEKTPOABUTaTENs.

Nsamepenne KIIJI anekTpoaBuraTeIbHOM YCTAHOBKH.

OImBITEL 110 HCCIICA0OBAHUIO SBJICHUA BJIeKTpOMaFHHTHOﬁ HUHAYKIOWUH: HCCICIOBAHUC
M3MEHEHUH 3HaYeHHsI U HaNPaBJIEHUsI HHAYKIIMOHHOTO TOKA.

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS KYPCA BHEYPOUHOM
JAEATEJBHOCTH

JIMYHOCTHBIE PE3YJIBbTATBI

B pesymprare u3ydeHuss (U3MKH HA YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHS Y

obyyaromierocst OyayT chOpMUPOBaHBI CIASAYIOMHE TUIYHOCTHBIC PE3YJIBTAThl B YACTH:
NMATPHOTHYECKOT0 BOCIIUTAHUSA:

— TpOsIBIIEHWE HHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUICKOI
¢du3nueckoil HayKu;

— LIEHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSM POCCUNUCKUX YUEHBIX--(DU3HUKOB;

rPas’kKIAHCKOr0 U JYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K AKTHBHOMY Y4YacTHIO B OOCYXIEHHH OOIIECTBEHHO 3HAYMMBIX H
THYECKHUX MPOOIIEM, CBI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JOCTHKCHUN (DU3HKHY;

— OCO3HAaHHME BaKHOCTHU MOPATbHO--3TUYECKUX MPUHIIUIIOB B JEATEIILHOCTH YUEHOTO;

ICTETHYECKOT0 BOCTIMTAHMSA:

— BOCIpUATHE OCTETUYECKHX KadyecTB (U3NYECKOM Hayku: e€ TapMOHHUYHOTO

IIOCTPOEHHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
LEHHOCTH HAYYHOI0 MO3HAHUS:

— OCO3HAaHHE [IEHHOCTU (PU3UYECKON HAYKU KaK MOIIHOTO HHCTPYMEHTA TTO3HAHUS MHPA,
OCHOBBI Pa3BUTHUSI TEXHOJOTMH, BAXKHEHIIIEH COCTABIISIOIEH KYJIbTYPHI;

— pa3BUTHE HayyHOW JIOO03HATETBHOCTH, WHTEpeca K  HCCIEeI0BaTEIbCKON
NEeSITEIbHOCTH;

(opMupoBaHus KYJbTYPHI 310POBbSI M IMOLMOHAJIBHOTO 0JIATONOTYYHS:

— OCO3HaHHE IIEHHOCTH 0e30macHoro o0pas3a >KM3HHU B COBPEMEHHOM TEXHOJIOTUYECKOM
MHpE, BAXKHOCTH MPaBHJI 6€30MaCHOTO MOBEICHUS Ha TPAHCIIOPTE, HA JOPOrax, ¢ AEKTPUUECKIM
U TEIUIOBBIM 000PYZ0OBaHHUEM B JOMAIIHUX YCIOBUSIX;

— c¢(hOpMUPOBAHHOCTbH HaBbIKa pe(hICKCHH, TPU3HAHUE CBOETO IIPaBa Ha OLITUOKY U TAKOTO
JKe MpaBa y Jpyroro 4eaoBeKa;

TPYAOBOI0 BOCIIMTAHMSA:

— AaKTHUBHOE YydYacTH€ B PpEIICHWU MpaKTUUYEeCKHX 3anad (B paMKax CeMbH,
o0pa3oBaTeNbHON  OpraHu3aluu, TOpoJa, Kpas) TEXHOJIOTMYEeCKOH U COolUaIbHOU
HAIPaBJIEHHOCTH, TPEOYIOIUX B TOM YKcie U GU3NUECKUX 3HAHUM;

— UHTEpeC K MPAKTUYECKOMY U3YUEHHIO MPodeccHil, CBA3aHHBIX ¢ (PU3UKOIL;

IKOJIOTNYeCKOr0 BOCTIMTAHMUSA:

— OpHeHTalus Ha TpUMEHeHUe (U3MUECKUX 3HAHUU ISl PelIeHUs 3a1ad B 00JIacTw
OKpY’Karollel cpelibl, MIIaHUPOBAHUS MOCTYMKOB M OLIEHKH WX BO3MOXKHBIX MOCJEICTBUN s
OKpYKarolleu Cpeibl;

— OCO3HaHME INI00ATBFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX pelieHus;

aJanTanuy K M3MEHAIUMCS YCJI0BUSM COIMATbHOM M MPUPOJAHOM Cpebl:

— TOTPeOHOCTh BO B3aWMOJACUCTBUM NPU BBHINOJHEHUHM HCCIECJOBAHUM U TMPOEKTOB
(bU3UYECKON HAMIPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;



— INOBBLIIIICHUEC ypOBH}I CBOGﬁ KOMIICTCHTHOCTHU qepe3 HpaKTI/I‘IeCKyIO ACATCIIbHOCTD,

— ToTpeOHOCTh B (POPMUPOBAHUY HOBBIX 3HAHWUU, B TOM uucie HOPMYyIUPOBATH UJICH,
IIOHATHSA, TUIIOTE3bI O q)HSI/I‘IeCKI/IX OGT;GKTaX U ABJICHUAX,

— 0CO3HaHWeE 1e(PUITMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH (DU3UKH;

— IUTAHUPOBAHHE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3NYECKHUX 3HAHUA;

— CTpEeMJICHHUEC aHAJU3UPOBATh W BBISBJIATH B3aUMOCBSI3W TIPHPOJBI, OOIIECTBA H
9KOHOMHKH, B TOM YHUCJIC C UCITIOJIb30BAHUCM (bI/I3I/I‘IeCKI/IX 3HaHHI>'I;

— OIICHKA CBOMX JCHCTBHH C y4ETOM BIUSHHUSA HA OKPYKAIOIIYIO CPEIy, BO3MOXKHBIX
I‘JIOGaJ'IbHBIX HOCHeﬂCTBHﬁ.

METANIPEJMETHBIE PE3YJIbTATBI

B pesymbrare ocBoeHHsI TporpamMmbl M0 (U3MKE HA YPOBHE OCHOBHOTO OOIMIETO
oOpazoBaHusi y oOydaromerocss OyayT chOpMHpPOBaHBI MeTampeaMeTHbIe Pe3yJabTaThl,
BKJIIOYAOMIUC TTO3HABATCIILHBIC YHHUBCPCAJILHBIC yLICGHBIC HeﬁCTBHH, KOMMYHUKATHUBHBIC
YHUBEPCAJIbHbIE YUeOHBIC IEHCTBHS, PETYISTUBHBIC YHUBEPCAIbHbBIC YICOHBIE ICHCTBHS.

ITo3HaBaTe/IbHbIE YHHMBEPCAJIbHbIE YUeOHbIe el CTBHS

Ba3oBble JJornyeckue aeicTBuA:

— BBIABIIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB (SIBJICHUN );

— YCTaHaBIMBATh CYIIECTBEHHBI TMPU3HAK KJIacCU(PUKAIMKU, OCHOBAaHUS s
000011IeHNS U CPaBHEHUS;

— BBISBIIATH 3aKOHOMEPHOCTH H MMPOTUBOPEUUS B pacCMaTpPUBAEMbIX (aKTaX, JaHHBIX U
HAOIIOICHUSX,, OTHOCSAIINXCS K (PU3UUECKUM SIBIICHUSIM;

— BBIABIIATh NPUYMHHO--CJIEJCTBEHHBIE CBS3M IPHU M3y4yeHUU (PU3MUECKUX SBICHUHN U
MIPOLIECCOB, JIENIaTh BBIBOJIbI C UCIIOJIb30BAHUEM JIETYKTUBHBIX U UHAYKTUBHBIX YMO3aKIIOUCHHH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3IX (PU3NYECKUX BEITUYHH;

— CaMOCTOSITEIbHO BBIOMpaTh CHoco0 perieHus y4eOHOW (U3MYEeCKOW 3amauu
(cpaBHEHHE HECKOJIBKMX BapHaHTOB peEIICHUs, BHIOOP HaubOoJee MOAXOMAAIMIET0 C y4ETOM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBarejabLcKue NeicCTBUA.

— WCIOJB30BaTh BOMPOCHI KK UCCIIEIOBATEILCKUI HHCTPYMEHT IMO3HAHUS;

— TPOBOJIUTH TIO CAMOCTOSATENHHO COCTABICHHOMY TUIAHY OIIBIT, HECIOXKHBIN
bu3HYECKU IKCIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBAaHUE (PU3NIECKOTO SIBIICHUS;

— OLIEHUBATh HAa MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMALINIO, TOJYYECHHYIO B XO/I€
WCCJICTOBAHMSI MITH KCTICPUMEHTA,;

— CaMOCTOSITENIbHO  (OpPMYIMpPOBaTh OOOOIIEHUST ¥ BBIBOABI IO PE3yIbTaTam
POBENEHHOTO HAOIIIOIEHUS, OIIbITA, UCCIIEIOBAHMUS,

— TPOTHO3UPOBATH BO3MOXKHOE JIalbHEIIee pa3BUTHE PUINIECKUX MPOIIECCOB, & TAKIKE
BBIJIBUTATh TPEIONI0KEHUSI 00 MX Pa3BUTUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

PabGora ¢ undopmanmeii:

— TPUMEHSATH Pa3INYHbIE METOMbI, HHCTPYMEHTHI U 3alpOoChl MpU MOUCKE U OTOOpe
UH(OPMALIMY WK TaHHBIX C YIETOM MPEIOKeHHON yueOHOM (hru3nyeckoi 3a1a4u;

— aHaM3UPOBAaTh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(OPMALIMIO Pa3IMUHbIX
BUJIOB U (hOpM Ipe/icTaBICHUS;

— CaMOCTOATENIBHO BBIOMpATh ONTUMAIbHYIO (OpPMY HpEICTaBICHUS HWH(GOpMAIMU U
WLUTIOCTPUPOBATH peliacMble 3a7aud HECIIOKHBIMU CXeMaMH, JUarpaMMaMu, WHOU rpadukoi u
X KOMOWHAIASAMU.

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIE YueOHbI€ 1eCTBUS:



— B Xofe OOCyXJIeHHs y4eOHOTO Marepuaia, pe3yiabTaToB JIAOOpaTOPHBIX padoT U
MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXIAa€MOM TEeMbl M BBICKA3bIBAaTh WJICH,
HAIlCJICHHBIC Ha PeIlICHUE 3a/1a4U U MOJIepKaHue OJIaroKelIaTeTbHOCTH OOIICHHUS,

— COTOCTaBJIAITH CBOM CYXACHHUS C CYXACHUSMU JPYrUX YYaCTHUKOB JHAJora,
0OHapY)XMBATh PA3IUYHE U CXOACTBO IMO3HIIHIA;

— BBIPAXAaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX U MHUCbMEHHBIX TEKCTAX;

— mnyOJIIMYHO TPEACTABIATh PE3yAbTaThl  BBITOJHEHHOTO (DPU3MYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMUS, IPOCKTA);

— TIOHUMAaTh U WCIIOJIh30BaTh MPEUMYIIECTBA KOMAaHIHON W WHIUBUIYAIbHOW PaOOTHI
P PEIICHUH KOHKPETHON (PU3NYECKON TPOOIIEMBI;

— M[pPUHUMATH LEIM COBMECTHOM JAEATEIBbHOCTH, OPraHUW30BBIBATH JIECUCTBUS MO €€
JTOCTHKEHUIO: PaClpellesiTh PO, 00CYKIaTh MPOIECCH U PE3YyIbTaThl COBMECTHOW padOTHI,
0000111aTh MHEHUS HECKOJIBKUX JIIOJEH;

— BBINOJHATH CBOIO YacTh PabOThI, JOCTUTas KauYeCTBEHHOTO PE3yNbTaTa MO CBOEMY
HaIPaBJICHUIO U KOOPJAUHHUPYS CBOU JACHCTBHUS C APYTUMH WICHAMHU KOMaH/IbI;

— OLIGHWBaTh KaueCTBO CBOETO BKJIaJa B OOMUNA MPOAYKT TO KPUTEPHSIM,
CaMOCTOSITENLHO CPOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aMOICHCTBUSI.

PeryasitTuBHbIe YHHBepcaJIbHbIe y4eOHbIe AelicTBUS

Camoopranu3anus:

— BBIABIIATH MPOOJIEMBI B )KM3HEHHBIX U YUCOHBIX CUTYAIUSAX, TPEOYIOLIUX JJIS peIlIeHUs
(bU3UYEeCKUX 3HAHUK;

— OpHEHTHPOBATHCS B PA3INYHBIX MOAXOAAX NPHUHATHSA pEIICHUN (MHIMBHUIYaJbHOE,
IPUHITHE PELLICHUS B IPYIIIIE, IPUHATHE PELLIEHUI TPYNIO);

— CaMOCTOSTEIbHO COCTaBJSATh ANTOPUTM peleHus (U3NUecKkod 3ajayu Wik IJIaHa
UCCIIEIOBaHUSI €  Y4€TOM  HMEIOIIMXCS PEcypcoB M COOCTBEHHBIX  BO3MOKHOCTEH,
apryMEHTHUPOBATh IIPEIJIaracMble BAPUAHTHI PELLICHU;

— Jienath BBIOOpP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

— J1aBaTh aJICKBATHYIO OLIEHKY CUTYyAllMU U MpeJiaraTh IJIaH €€ U3MECHEHUS,

— OODBSCHATH MPUYUHBI JOCTHKEHUS (HEIOCTHKEHHs) pe3ylbTaToOB JEeSTEIbHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

— BHOCHUTBH KOPPCKTHUBLI B ICATCIILHOCTDH (B TOM YHUCJIE B X0/ BBIIIOJTHECHUA (1)H3H‘I€CKOI‘O
HUCCIICOO0BAaHUA WU HpOCKTa) Ha OCHOBC HOBBIX OGCTOHTGHBCTB, NU3MCHUBIINXCA CHTyaHHﬁ,
YCTaHOBJIEHHBIX OMIMOOK, BOSHUKIINX TPYAHOCTEH;

— OLCHUBATH COOTBCTCTBHUC PC3YyJIbTATa LECIN U YCIIOBUAM,

— CTaBUThH C€65I Ha MCCTO APYroro 4€JIOBCKa B X0AC CIIopa W JUCKYCCHUH Ha HAYYHYIO
TEMY, IIOHMMAaTh MOTHUBEI, HAMEPEHHUS U JIOTUKY JIPYIroro;

— TMpuU3HaBaThb CBOE NPaBO HA OWIMOKY MPH pelIeHUH (PU3NYECKUX 3alad WId B
YTBEPKACHUIX HA HAYYHbIE TEMbI M TaKOE K€ MPaBo JPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K konmy oOyuenus B 8 kiacce mpeaMeTHbBIC Pe3yNbTaThl HA 0a30BOM ypPOBHE JTOJDKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y 0OYYAIOLTUXCS YMEHHIA:

— HCIIONIB30BaTh MOHATHS: Macca U pasMephl MOJIEKYJI, TEIUIOBOE JBIKCHHE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHUS BEUIECTBA, KPHCTAIUINYECKUE U aMOp(HBIE Tea, HACKIIIEHHBIN
¥ HEHACBHIIICHHBIA Tap, BIAKHOCTb BO3/AyXa, TEMIEpaTypa, BHYTPEHHSS SHEPTHUs, TEIUIOBOU



JBUTATENb, OJJIEMEHTAPHBIA JJICKTPUUYECKUN 3apsiji, JJIEKTPUYECKOE II0Jie, MPOBOJHUKH U
JTURJIEKTPUKHU, TIOCTOSTHHBIN 3JIEKTPUUYECKHUM TOK, MAarHUTHOE T10JIE;

— pa3nuYarh SBICHUS (TEIUIOBOE PACHIMPEHHE W CXKaTHe, TeIlonepenada, TErIoBOe
paBHOBECHE, CMauyuBaHUE, KAMWULSIPHBIC SBJICHUS, HCIApeHHE, KOHJIEHCAIlUs, IUIaBlICHUE,
KpUCTAIIM3aIus (OTBEpJEBaHUE), KUIICHUE, TeIulonepenavya (TeruionpoBOIHOCTh, KOHBEKIIUS,
U3ITy4eHHUE), IJIEKTpU3alMs Tell, B3aUMOJACHCTBHUE 3apsIoB, NEHCTBUS AJIEKTPUUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOJCHCTBIE MAaTHUTOB, IEHCTBHE MATHUTHOTO TOJISI HAa MIPOBOJHUK C
TOKOM, 3JICKTPOMAarHuTHAasE WHIYKIIMS) 1O OMMCAHHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIINX JAHHOE (PUINIECKOE SBIICHUE;

— pacrno3HaBaTh MPOSBIICHUE W3YYCHHBIX (PU3UUECKUX SBICHHUI B OKPYXKAIOLIEM MUDE,
B TOM uucie (U3NYECKUE SIBICHUSA B NMPHUPOJE: MOBEPXHOCTHOE HATSDKEHHWE M KallWJUIIpHBIE
SIBIICHUS B IPUPOJIE, KPUCTAJLIBI B Ipupoie, n3nydeHue ConHIa, 3aMep3aHue BOJOEMOB, MOPCKHE
Opu3bl, oOpa3oBaHHWE pOCHI, TyMaHa, WHES, CHEra, JJICKTPUYCCKHE SBJICHHUS B armocdepe,
AJIEKTPUYECTBO JKUBBIX OPTraHM3MOB, MATHUTHOE T0JIe 3eMITH, Apei( MOTIOCOB, POIh MATHUTHOTO
MOJIsL JUI JKU3HU Ha 3emJie, MOJISIPHOE CUSIHUE, TIPU 3TOM MEPEBOJIUTH MPAKTHUECKYIO 3a/lauy B
yueOHYI0, BBIICISATE CYIECTBEHHBIC CBOMCTBA (MIPU3HAKN) GUBUUECKUX SIBICHU;

— OIIMCHIBaTh U3yUYEHHBIE CBOMCTBA TeN U PU3NYECKHUE SABICHUS, UCTIOIB3Ys (PU3NUECKHe
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSA YHEPIHsi, KOJIMYECTBO TEIUIOTHI, YAelbHAas TeIIOEMKOCTD
BEIIECTBa, YJAeNbHAas TEIUIOTa IUIABJIICHUS, YAETbHAS TEIUIOTa MapooOpa3oBaHMs, YAelbHas
TEIUIOTa CropaHusl TOIUIMBA, KOA(D(PUIMEHT TMONe3HOro MAEWCTBUS TEIUIOBOM MAIlMHBI,
OTHOCUTEIIbHAs BIAXHOCTh BO3[yXa, DSJEKTPUYECKHHA 3apsiji, CHJIa TOKa, JIIEKTPUUYECKOE
HaIpsDKEHUE, COMPOTHUBIICHHE NPOBOJHMKA, YIEIbHOE COINPOTHBIEHHE BellecTBa, paboTa u
MOIIIHOCTh AJIEKTPUYECKOTO TOKA), MPU OMUCAHWH MPABHILHO TPAKTOBATH (PUIUYCCKUN CMBICI
HCIIOJIb3YEMBIX BETUYHMH, 0003HAUYCHUS U €UHUIIBI PU3NYECKUX BEIHYUH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIUYHHY C JPYTUMHU BEIMYWHAMHU, CTPOUTH TpauKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYNH;

— XapakTepu30BaTh CBOHCTBA Tell, (U3UYECKUE SIBJICHHS M MPOILECCHI, HCIONb3Ys
OCHOBHBIC TIOJIOXKECHHS MOJCKYJISIPHO-KUHETUYECKOW TEOpUU CTPOCHHS BEIECTBA, MPUHIIUI
CYTEepHO3UIMK ToJiel (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsana, 3akoH Oma ans
y4dacTka 1enu, 3akoH Jxoyns—JIeHiia, 3aKkoH COXpaHEeHHsI SHEPTUH, IIPU ITOM J1aBaTh CJIOBECHYIO
(bopMyIHMPOBKY 3aKOHA U 3alMCHIBAaTh €T0 MaTEMaTUUYECKOE BhIPAKEHHE;

— OOBICHATH (DPM3MUECKUE TMPOIECCHl W CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTYaIluil MPAKTUKO-OPUCHTHPOBAHHOTO XapaKTEePa: BISIBIATH IPUUUHHO-CIICICTBEHHBIC CBSI3H,
CTPOUTHh OOBSICHEHHE M3 |—2 JIOTMYeCKUX IIaroB ¢ OMOpoMl Ha 1-2 W3y4EeHHBIX CBOMCTBA
bu3nUecKuX SBICHUH, GPU3NIECKUX 3aKOHOB MIIH 3aKOHOMEPHOCTEH;

— pemath pacuéTHhIE 3amaud B 2—3 JIEWCTBHS, HWCIONB3YS 3aKOHBI W (OPMYIIHI,
CBSI3bIBAIOIME (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 33J]aul 3alUChIBaTh KPATKOE
YCIIOBUE, BBISBISATh HEAOCTATOK JAHHBIX JJIsI PEIICHUS 3a7aud, BRIOUPATh 3aKOHBI U (POPMYIIBL,
HEoOXOoauMBbIe ISl €€ pelIeHHs], MPOBOAUTH PACUEThl W CpaBHUBATh IMOJYUYEHHOE 3HAUEHUE
(bu3NYECKON BETUYMHBI C U3BECTHBIMU JAHHBIMU;

— pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIU (PUINYECKUX
METOJIOB, HCIOJB3YySl OIMCAaHUE WCCIIEeIOBaHUs, BBIIEIATh IPOBEPSEMOE MPENIOIOKEHHE,
OIICHUBAThH MPABUIHHOCTH MOPSAKA TPOBEACHUS UCCIICIOBAHUS, 1€7aTh BHIBOJIBI;

— TMPOBOJUTH OMbITHI O HAOMIOAECHUIO (PU3NUECKUX SBICHUHN Ui (U3UUECKUX CBOKCTB
Ten (KamwUISpHbIE SBJICHMS, 3aBUCUMOCTh JIaBJICHHsI BO3AyXa OT €ro o0béMa, TemrepaTyphl,
CKOPOCTH TIpollecca OCTBIBAaHWS W HArpeBaHUs MPU HU3JIYUYEHUH OT I[BETa H3IyJarolien
(morsyomaronei) MOBEPXHOCTH, CKOPOCTh HCHApEeHHsT BOJBI OT TEeMIepaTypbl XUAKOCTH U
wionaau €€ MOBEPXHOCTH, SJEKTPH3AIUSA TEl W B3aUMOJACUCTBHE SJCKTPHUECKUX 3aPSIOB,
B3aMMOJICIICTBHE TMOCTOSHHBIX MAarHUTOB, BHU3yaJU3alllsl MAarHUTHBIX TOJE€H IMOCTOSHHBIX
MAarHuTOB, JIEHCTBUS MAarHUTHOTO TIOJISI HA MPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHHTA,



CBOWCTBA  DJIGKTPOJBUTATENsI  IMOCTOSIHHOTO  TOKa):  (OpMYyIMpOBaTh  IMpPOBEpSEMBbIC
IPENONI0XKEHUs, COOMpPaTh YCTAHOBKY U3 IIPEUIOKEHHOI0 000pY10BAHNUS, OIUCHIBATH X0/ OIbITA
U GOpPMYJIHPOBAThH BHIBOJIBI,

— BBINOJHATh PSIMbIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEILHON BIA)KHOCTH BO3/1YyXa,
CHJIBI TOKA, HAIPSDKEHUS C MCIOJB30BAaHHEM aHAJOTOBBIX NMPHUOOPOB M JATYUKOB (PU3MUECKUX
BEJIMYMH, CPABHUBATb PE3YJIbTATHl U3MEPEHUN C yUETOM 3aaHHOM aOCOIIOTHOM MOTrPELIHOCTH;

— TPOBOJUTH MCCIEAOBAHNE 3aBUCUMOCTU OJHOW (DPM3MUECKON BETUYHHBI OT JPYTOH
UCIIOJIb30BaHUEM MPSMBIX H3MEPEHHH (3aBUCUMOCTh COIIPOTHUBIICHHS TPOBOIHUKA OT €r0 JUIUHBI,
IUIOINAAM MONEPEYHOr0 CEYEHMs M YAEIbHOI'O CONPOTUBIIEHUS BELIECTBA MPOBOJHUKA, CHIIBI
TOKa, WIYIIETO 4epe3 NPOBOJHHUK, OT HAampsOKEHUs Ha TPOBOJHHUKE, HCCIIEAOBAaHHUE
II0CJIEI0BATENBHOTO U MapaJlJIeIbHOTO COEAMHEHUH TPOBOIHUKOB): IUIAHUPOBATh UCCIIE0BAHHE,
coOMpaTh YCTAaHOBKY U BBIMOJHATH U3MEPEHUS, CIEAys MPENI0KESHHOMY IUIaHy, (UKCHpPOBAThH
pe3yabTaThl IMOJYYEHHOW 3aBUCUMOCTH B BHUAE TaOmUIl W TrpadUKOB, AedaTh BHIBOJBI IO
pe3yabTaTaM HCCieI0OBaHMS;

— IPOBOJAUTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMUYUH (yAelbHas TEIUIOEMKOCTh
BEIIIECTBA, COMNPOTHUBICHHE IPOBOJHUKA, paboTa M MOIIHOCTb 3JIEKTPUUECKOTO TOKA):
IUTAHUPOBATh M3MEpPEHHs, COOMPATh IKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEAYs MpPEII0KEHHOU
UHCTPYKLIUHU, U BBIUUCIIATH 3HAUCHHE BEITUUUHBI;

— coOnroaTh TpaBWJa TEXHUKH O€30MacHOCTH IMpH paboTe ¢ JabopaTOpPHBIM
o0opynoBaHueM;

— XapakTepu3oBaTh MPUHLMIBI JAECHCTBHS HM3YyYEHHBIX HPUOOPOB M TEXHUUYECKHX
YCTPOMCTB € OMOPOH Ha UX ONUCaHMs (B TOM YHUCIIE: CUCTEMAa OTOIUIEHUS JIOMOB, THIPOMETP,
napoBast ~ TypOMHA,  aMIepMeTrp, BOJBTMETP,  CUYETUMK  DJCKTPUUYECKOH  SHEpPruH,
3JICKTPOOCBETHTEIIbHBIC  MPUOOPBI,  HarpeBaTeNbHBIE  JJICKTPONPHOOPH  (TIpUMEPHI),
AIIEKTPUUYECKUE TPEAOXPAHUTENH, AJIEKTPOMATrHUT, OSJIEKTPOJABHUraTeldb IOCTOSHHOTO TOKA),
UCTONb3ysl 3HAHUS O CBOMCTBaX (U3MYECKUX SBJIEHUH M HeoOXoauMmele (GU3NYECKHE
3aKOHOMEPHOCTH;

— pacrio3HaBaTh NPOCTbIE TEXHUYECKHUE YCTPOHCTBA U HM3MEPHUTEIbHBIE MPUOOPHI 1O
CXE€MaM U CXEMaTHUYHBIM PUCYHKaM (KHJIKOCTHBII TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETD,
JIBUTATENIb BHYTPEHHETO CrOpaHUs, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbI IEKTPHUECKUX
Lenel ¢ MOoCIe0BATeNbHbIM U MapauIeNbHbIM COCAMHEHUEM JIEMEHTOB, pa3jindasl yCIOBHBIE
0003HAUEHHSI FTIEMEHTOB JIEKTPUUYECKHX IIeTICH;

— TIPUBOAWTH TPUMEPHl (HAXOAUTh HH(OpPMANUIO O TpHUMEPAX) MPAKTHIECKOTO
UCIOJIb30BaHus (PU3NYECKUX 3HAHMM B MOBCEIHEBHOM >KM3HU Ul oOecniedyeHus: Oe30I1aCHOCTH
npu oOpamieHuu C NpuOOpaMH M TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3/0pOBbS H
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHNUS B OKpYJKaloIlel cpeie;

— OCYIIECTBJIATH MOMCK HMH(popMaimu (usnueckoro cojepxanus B MHTepHeTe, Ha
OCHOBE MMEIOLIMXCA 3HAHUH U IYTEM CpPaBHEHHs JONOJIHMUTENBHBIX HCTOYHHUKOB BBIIEIATH
UH(POPMALINIO, KOTOPasi SBJISAETCS IPOTUBOPEUNBOI UM MOKET OBITH HEIOCTOBEPHOM;

— WCHOJb30BaTh IPU  BBHINOJIHEHUM Y4YEOHBIX 3aJaHUM  Hay4YHO--TIOMYJSPHYIO
JIUTEpATypy (PU3MUECKOro COAEp)KaHUs, CIPaBOYHBIE MaTepHaibl, pecypchl ceTh VHTepHerT,
BJIAJCTh MPHUEMAaMU KOHCHEKTHUPOBAHUSA TEKCTa, NpeoOpa3oBaHUs HMHMOPMAIMM W3 OJHOU
3HAKOBOU CHUCTEMBI B IPYTYIO;

— CcO03/1aBaTh COOCTBEHHBIE NHUCHMEHHBIE M KPAaTKUE YCTHBIE COOOIIEHMs, 0000mas
UH(POPMALIMIO U3 HECKOJIBKUX MCTOUYHUKOB (PM3UUECKOTO COAEP)KaHUs, B TOM YUCIE MyOINIHO
IPEACTaBIATh PE3YyJbTaThl NPOEKTHONM MIIM HCCIEAO0BATENbCKON IEATEIbHOCTH, MPU 3TOM
IPaMOTHO HCIOJb30BAaTh W3YyYCHHBIN TMOHATUHHBIA ammapar Kypca (QHU3UKH, CONPOBOXKIATH
BBICTYIIJICHHE TIPE3EHTALUEH;

— IpH BBIIOJHEHUH YYEOHBIX MPOEKTOB M HCCIEIOBAHUN (PU3MUYECKHX IPOIECCOB
pacrpenensaTb 00s13aHHOCTH B TPYIIIIE B COOTBETCTBUH C MOCTABJICHHBIMU 3a/la4aMU, CICIUTD 3a



BBHITIOJTHEHUEM TUTaHA JIEHCTBUN W KOPPEKTHUPOBATH €ro, aJeKBAaTHO OIICHUBATh COOCTBEHHBIN
BKJIaJ] B JICSATEIBHOCTh TPYIIIbI, BHICTPAUBAaTh KOMMYHHMKATHBHOE B3aMMOJACHCTBHUE, MPOSBIISSL
TOTOBHOCTh pa3pemiaTh KOH(IHKTHL.



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacos

Ne Haumenosanue pasnesos u rem K 1 DJieKTpoHHbIE (N(PpPOoBBIE) 00pa3oBaTe/IbHbIE pecypchl

/m nporpamMmbI Beero OHTPOJIbHBbIE paKTH4YeCcKue p uudpp p pecyp

padoThI padoThl

Paszgen 1. TenyoBbIe siBJIeHUS

1.1 CTpoeHue U CBOICTBA BEIIECTBA 2 https://interneturok.ru/
http://school-collection.edu.ru/
https://www.mozaweb.com/ru/
https://www.youtube.com/@getaclassphys

12 T 15 https://educont.ru/

: CIIIOBBIC IIPOLCCCBI https://education.varwin.com/ru/
https://www.yaklass.ru/
https://www.powtoon.com/
https://resh.edu.ru/

HWroro no paznery 17

Pa3gen 2. DuekTpuyecKkue 1 MATHUTHBIE SIBJICHAS

DJeKTpr4ecKue 3apsapl. 3apspKeHHbIC https://interneturok.ru/

2.1 o 4 - -

TeNa U UX B3aUMOJIEHCTBHE http://school-collection.edu.ru/

2.2 IToCTOSIHHBIIN SIEKTPHYECKUI TOK 7 https://www.mozaweb.com/ru/

23 P — 3 https://www.youtube.com/@getaclassphys

: https://educont.ru/
https://education.varwin.com/ru/

2.4 DIIeKTPOMAarHUTHAsE UHIYKIUS 3 https://www.yaklass.ru/
https://www.powtoon.com/
https://resh.edu.ru/

HWroro no paznery 17

OO011E€e KOIMYECTBO YacOB 34
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