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IHHOACHUTEJIBHASA 3AIIMCKA

CopeprkaHue mporpaMMbl HallpaBiIeHO Ha (GOPMUPOBAHHUE €CTECTBEHHOHAYYHOH TPAMOTHOCTH yJaIuXcs U
OpraHu3aIuIo U3y4eHUs] PU3UKH HA JeITEIbHOCTHOM OCHOBE. B HEll yUUTHIBAIOTCS BO3MOYKHOCTHU TpeIMETa
B peanu3zanuu tpeboBanuit ®I'OC OO0 K mmaHupyeMbIM JTUYHOCTHBIM U METANPEIMETHBIM Pe3yIbTaTaM
o0y4eHus1, a TAK)KE MEKIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YUC€OHBIX IIPEAMETOB Ha yPOBHE
OCHOBHOTO 00I11eT0 00pa3oBaHUsl.

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «®U3UKA»

Kypc ¢usnkn — cucreMooOpa3yromuid 115l eCTeCTBEHHOHAYYHBIX YI€OHBIX TPEMETOB, IIOCKOIBKY
(u3nyecKue 3aKOHBI Jie)KaT B OCHOBE IIPOLIECCOB U SIBJICHUM, U3ydaeMbIX XUMUEH, Onosiorue, acTpoHoMuei
u ¢usnueckoil reorpadueil. @u3znka — 3TO NPEAMET, KOTOPHIN HE TOJIHKO BHOCUT OCHOBHOM BKJIaJ B
€CTECTBEHHOHAYYHYIO0 KapTUHY MUpa, HO U MPEJ0CTaBIIsIeT HanboJee siCHble 00pa3iibl IPUMEHEHUS! HAy4HOT'O
METO/ia M03HAHMUA, T.€. ClI0c00a MOJy4eHUs JOCTOBEPHBIX 3HaHUi 0 mupe. Hakonern, ¢pusnka — 310
MpeIMET, KOTOPBIN HapsAIy C IPYrUMHU €CTECTBEHHOHAYYHBIMU ITPEIMETaMU JI0JDKEH /1aTh MIKOJIbHUKAM
IpeJCTaBIeHUE 00 YBJIEKATEIbHOCTH HAYYHOTO CCIIEOBAHUS U PAJIOCTU CAMOCTOSITEIbHOIO OTKPBITHSI
HOBOTO 3HAHMS.

OpHa 13 r1aBHBIX 33124 GU3NYECKOT0 00pa30BaHus B CTPYKTYpe 0OIIero o0pa3oBaHus COCTOUT B
(hopMHUPOBAHUH €CTECTBEHHOHAYYHOM IPpaMOTHOCTH M MHTEpeca K HayKe Y OCHOBHOM Macchl 00yJarommxcs,
KOTOpBbIE B JlajibHEHIIEM OyIyT 3aHATHI B CaMBIX pa3HO 00pa3HbIX cepax aesrenpbHocTH. Ho He meHee
BAYKHOM 3a1a4eyl ABJIACTCS BBIBICHHUE U NIOJrOTOBKA TAAHTIIMBBIX MOJIOABIX JIIOJACH JUISl IIPOJNOJKEHUS
o0Opa3oBaHus U AajgbHEHIIEH TPOPecCHOHATBHOM IEATEIbHOCTH B 00J1aCTH €CTECTBEHHOHAYYHBIX
UCCIIEIOBAaHUI U CO3JaHUM HOBBIX TEXHOJOIMH. COrlIacHO MPUHATOMY B MEXIyHApOJIHOM COOOIIECTBE
onpeneneHuto, EctecTBeHHOHay4Hasi TPaMOTHOCTb — 3TO CIIOCOOHOCTD Y€I0BEKA 3aHUMAaTh AKTUBHYIO I'PaX-
JAHCKYIO TMO3ULMIO 10 OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBA3aHHBIM C €CTECTBEHHBIMU HayKaMH, U €r0
TOTOBHOCTb HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UAEIMHA. HaydHOrpaMOTHBIN Y€IOBEK CTPEMUTCS
y4acTBOBATh B apI'yMEHTUPOBAHHOM OOCYKJIEHUU IPOOIIEM, OTHOCSIIMXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSM, YTO TPEOyeT OT HEero cieIyroluX KOMIETEHTHOCTEN!:

— HAY4YHO OOBACHATH SIBJICHUS,
— OLCHHMBATH U IIOHHUMATb 0COOEHHOCTH HAyY4YHOI'O UCCJICAOBAaHUI,
— HHTCPpHNPCTUPOBATH JaHHBIC U UCIIOJIB30BaTh HAYYHBIC JOKA3aTCIILCTBA AJId ITOJTYUCHHUA BBEIBOJOB.

N3yuenue pu3uku ciocoOHO BHECTH PEIIAIONINN BKIaA B (POpMHUpOBaHHE €CTECTBEHHOHAYUHOM
IrPaMOTHOCTHU O0YyYarOIINXCS.

HEJIX U3YYEHUSA YYEBHOI'O TIPEIMETA «®U3UKA»

Lenu nzyyenus GU3MKU HA YpOBHE OCHOBHOTO 0011ero oOpa3oBanus onpeneneHs! B Konnenuun
npernoaBaHus yueoHoro npeamera «®dusnka» B 00pa3oBaTeibHbIX opranuzanusax Poccuiickoit denepanun,
peanu3yolX OCHOBHBIE 00111e00pa3oBaTeNbHbIE IPOrPaMMBbl, YTBepkIEHHOH petiennemM Kosternn
MunucrepcTBa npocserienus Poccuiickoit @enepannu, nporokos ot 3 nexadpst 2019 r. Ne [TK4BH.

Lenu u3ydenus GU3uKu:

— TNpUOOpEeTeHHEe UHTEPECa U CTPEMIICHUS O0yJaloIUXCsl K HAYYHOMY U3YYEHHIO TPUPOJIbI,
pa3BUTHE WX MHTEJUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

— Pa3BUTHUC Hpe,[[CTaBJ'IeHI/Iﬁ 0 HAYYHOM MCTOJC MMO3HAHUS U (I)OpMI/IpOBaHI/Ie HCCICA0BATCIILCKOTO

OTHOIICHUS K OKPY’KAaIOIIUM SBJICHUAM,



— (opMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4eHHUs OCHOB CTPOCHUS MaTEpUU U
(byHIaMEHTAJIBHBIX 3aKOHOB (DPU3UKH;

— (dopmupoBaHKE MPEACTABICHUN O poJTH (PU3UKHU IS pa3BUTHS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKU
U TEXHOJIOTHUH;

— Ppa3BHTHE MPEICTABICHUI 0 BO3MOXKHBIX chepax Oymymiei mpodeccHoHanbHOM NesITeTbHOCTH,
CBSI3aHHOU C (PM3HMKOH, MOATOTOBKA K JalbHEHIIEMY OOYYEHHUIO B TOM HAIIPABIICHUH.

JlocTkeHue 3TUX 1eJIe Ha YpOBHE OCHOBHOTO 00111eT0 00pa30BaHus 00ECTICUNBACTCS PEIICHUEM
CIICAYIOIINX 3a/1a4:

— TpUOOpPETeHHE 3HAHUHM O TUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHUYECKHX, TEIUIOBBIX,

QJICKTPUYCCKHUX, MArHUTHBIX U KBAHTOBLIX SBJICHUAX

— MpuoOpeTeHrne YMEHUH OMUCHIBATh U OOBICHATHh PU3UUYECKUE SIBICHUS C UCTIOJIB30BaHHUEM
MOJyYECHHBIX 3HAHUI;

— OCBOEHHE METOJIOB pEIICHUs] TPOCTEHIINX pacuE€THBIX 3aJa4 C UCIOJIb30BaHUEM (PU3NUECKUX

MO)IeJ'IeI\/II, TBOPUYCCKUX U NMPAKTUKOOPHUCHTUPOBAHHBIX 3a1a4,

— pa3BUTHE YMEHUI HaOII0AaTh NPUPOAHBIE SIBJICHUS U BBIMOJIHITH ONBITHI, JJAOOpAaTOpPHBIE PAOOTHI U

OKCIICPUMCHTAJIBHBIC UCCIICIOBAHUSA C UCITIOJIB30BAHUEM U3MCPUTCIIbHBIX HpI/I60pOB;

— OCBOCGHHE MPUEMOB paboThI ¢ nHPOpMaIuel GU3NIECKOTO COACPKAHUS, BKIIFOUAst HHGOPMAIIHIO O
COBPEMEHHBIX JOCTI)KEHUSIX (DM3UKH; aHATIN3 U KPUTUYECKOE OlIEeHUBaHUe HH(DOpMaIINH;

— 3HAKOMCTBO €O cepamu podeccnoHambHOM NeITeTbHOCTH, CBA3aHHBIMU C (PU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JOCTIIKEHHSIX (PH3UIECKOM HAYKH.
MECTO YYEBHOI'O IPEJJIMETA «®U3UKA» B YYUEBHOM IIJIAHE

B cootBerctBHmM ¢ PI'OC OOO dusuka sBiseTcs 0053aTeIbHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO
obuiero o6pazoBanus. JlaHHas mporpaMMa npeaycMaTpuBaeT usyueHue pusuku Ha 6a30BOM YpOBHE B 8
Kiacce B 00péMe 68 yacoB 1o 2 yaca B HEIENIIO.



COJEP)KAHME YYEBHOI'O IPEIMETA

Pa3gen 1. TemyioBbie ABJIeHUA

OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOpUHU CTPOEHUS BelllecTBa. Macca u pa3Mepsl
aTOMOB M MOJIEKYJI. ONBITHI, TOATBEPKIAIOLIUE OCHOBHBIE IIOJIOKEHUS MOJIEKYJIIPHO-KUHETHYECKOU TEOPUH.

Monenu TBEpOro, KUAKOIO U ra3000pa3HOro cocTosiHUM BenecTBa. Kpucraminyeckue u amopQHsle Tena.
OObscHEHNE CBOMCTB ra3oB, )KUIKOCTEN U TBEPIBIX TEJl HA OCHOBE MOJIOXKEHUN MOJIEKYIISIPHO -KMHETUYECKOM
teopun. CMaurBaHUE U KaWJUISIPHBIE ABJIEHUS. TeIIoBoe paclIupeHne 1 ckaTue.

Temnepatypa. CBsi3b TEMIEPATYPBI CO CKOPOCTHIO TEIIOBOTO JBUKEHUS YACTHII.

Buyrpennsis sHeprust CiocoObl U3MEHEHUS BHYTPEHHEH SHEPIUM: TEIUIoNepeiadya U CoOBepIIeHHE pabOThI.
Bunel Tennonepenayn: TEMIONPOBOIHOCTb, KOHBEKLIUS, U3TyUECHHE.

KonunuectBo TenmnoTel. Y aenbHas TEIIOEMKOCTh BelleCTBa. Ternao00MeH 1 TEIIOBOE paBHOBECHE.
VYpaBHeHue TerioBoro 6ananca. [InaBnenue u oTBepAeBaHNe KPUCTANIMYECKUX BEIIECTB. Y IeibHAast
tertoTa ruiaBsienus. [TapooOpazoBanue u konnencanus. Mcmapenne (MC). Kunenue. Y nenpHast Teniora
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPaTypbl KUIIEHUS OT aTMOC(epHOTro JaBieHus. BiaxxHoCTh Bo3tyxa.

OHeprus TOIUIMBA. Y JeNIbHAs TEIUIOTa CTOPaHMUS.

[Tpunnumer padoTs! TemnoBsix apurateneid. KIIJ[ rermmoBoro npurarens. TermnoBsie ABUTATENN U 3aIIATA
okpyxaromieit cpensl (MC). 3akoH coxpaHeHHs M TPEBpaLeHHs SHEPTUU B TerIoBbIX mnpoueccax (MC).

Hemoncmpayuu

. HaGmonenne OpOyHOBCKOTO ABMKCHUS

. Habmonenue muddyznmn

. HabGmonenue siBleHniI cMauyuBaHKS W KaTWJUIAPHBIX SIBJICHUN

. HabGmonenre TenioBoro pacimpeHus Tel

. I3MeHeHue naBieHus ra3a mpu K3MEHEHHH 00bEéMa U HarpeBaHUH WIIH OXJIAXKICHUHT
. [IpaBumita u3mepeHus TemMrnepaTypbl

. Bugp! Teronepenaun

. OxyakieHre TPy COBEPIICHUH PAOOThI
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. HarpeBanwue mipu coBepiieHUU pabOThl BHEIITHUMH CHITAMH
10. CpaBHeHHE TEIUIOEMKOCTEH Pa3IMUHBIX BEIIECCTB

11. HaOmronenue KueHns

12 HaOnroeHue MOCTOSTHCTBA TEMIIEPATYPHI IPH TIIaBICHUH
13. Moeny TeIIoBbIX ABUraTeNeH

Jlabopamopnuwie pabomot u onvimut

1. OnbIThl 0 0OHAPYKEHUIO AEHCTBHS CUIJI MOJIEKYIISIPHOTO MIPUTSKEHUS

2. OnbIThl O BRIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOH COJIM MJIM caxapa

3. OnbIThl O HAOMIOICHHUIO TEIJIOBOTO PACHIMPEHHUS Ta30B, )KUAKOCTEH U TBEPIBIX Tel

4. OmpeneneHue aBjlIeHUs BO3/1yXa B OaJuIoHE MINPULIA

5. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb JIaBJIEHUS BO3/lyXa OT €ro 00bEéMa U HarpeBaHUs WK
OXJIAKACHUS

6. IIpoBepka runoTesbl JIMHEHHOM 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPHUECKON TpyOKe
OT TEMIIEPATYPHI

7. HaGmroieHre n3MeHEeHHs BHYTPEHHEH SHEpruy Tella B pe3yabTaTe Terionepeaadn 1 paboTbl BHEITHUX
cuIl

8. UccnenoBaHue siBJICHUS TeTJI000MeHa IPYU CMELIMBAHUU XOJIOTHOM M ropsiueit BObI

9. Onpenenenne KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJON IPH TEMJI000MEHe ¢ HarpeThiM

MCTAJUIMYCCKUM IMUIUHAPOM



10. Onpenenenue yaenpHOM TEMIOEMKOCTH BEIIECTBA
11. UccnenoBanue mporecca UCHapeHust

12. OnpeneneHrie OTHOCUTENBHOM BIaKHOCTH BO3/yXa
13. Onpenenenue yaenbHOM TETIOTHI TUIABJICHHUS JIbJa

Paznen 2. 3HeKTpH‘leCRI/Ie U MAarHuTHBIC SIBJICHUA

Onektpuzarus Ten. [[Ba pona anekTpuueckux 3apsanoB. BzanmoaeiicTBue 3apsokeHHbIX Tell. 3akoH Kynona
(3aBUCHMOCTD CHJIbI B3aUMO/ICHCTBHUS 3aPSHKEHHBIX TEJI OT BEJIMUMHBI 3apSAJ0B U PACCTOSIHUSI MEXKY TEIaMHu).

Onextpuueckoe nose. Hanpssk€HHOCTD 35eKTprueckoro noJjs. [IpuHiun cynepno3unum 3MeKTpUuIecKuX
1oJjieH (Ha Ka4eCTBEHHOM YPOBHE).

Hocwutenu snextpuueckux 3apsioB. DIeMeHTapHbIN dnekTpudeckuil 3apsia. Ctpoenue aroma. [IpoBogHuku
U JUBJIEKTPUKH. 3aKOH COXpAaHEHUS 3JIEKTPUUECKOT0 3apsija.

DneKTpuyecKuil TOK. Y CIOBHSI CYILIECTBOBAHUS AJIEKTPUUECKOT0 TOKa. MICTOUHHMKH MOCTOSIHHOTO TOKA.
JlefcTBUS 2JEKTPUYECKOTO TOKa (TEIIOBOE, XMMUYECKOE, MarHUTHOE). DJIEKTPUYECKUH TOK B HKHUIKOCTAX
U razax.

Onektpuyeckas 1enb. Cuiia Toka. DekTpudeckoe HanpsokeHne. ConmpoTHUBIECHUE TPOBOIHUKA. Y IETTHHOE
COMpOTHBIIEHHUE BemlecTBa. 3akoH Oma i1 ydyactka nenu. [locnenoBarenbHoe U napauienbHOE COETUHEHHE
MIPOBOJHUKOB.

Pabota u MOITHOCTE 3IEeKTpUUEcKOro Toka. 3akoH Jkoymns— Jlenna. Dnekrpuueckue Henu U NoTpeOuTenu
ANIeKTpUYecKoi sHepruu B ObITy. KopoTkoe 3aMbIKaHUE.

[ToctostHHbIE MarHuTHI. B3anMoneiicTBHE MOCTOSIHHBIX MAarHUTOB. MarHutHoe nojie. MarHutTHoe noJje
3eMJIu U €ro 3HauYeHME I )KU3HU Ha 3emiie. OnbIT Dpcreaa. MarHuTHOE MoJie 3JIEKTPUYECKOTO TOKA.
[IpuMeHeHne 3EeKTPOMArHuTOB B TEXHUKE. /[eficTBHE MarHUTHOTO IOJISI HA IPOBOJIHUK C TOKOM.
DJIEKTPOABUTATEIb TOCTOSTHHOTO TOKA. ICroib30BaHME AIIEKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX U
Ha TPaHCIOpPTE.

Omnbrter @apazes. SIBnenne anekTpoMaruuTHOoM nHAYKIuH. [IpaBuno Jlenma. Dnekrporenepartop. CriocoObl
MOJIyYEHUS JIEKTPUUECKOU SHEPTUH. DIEKTPOCTAHIIUU Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTUH.

Jemoncmpayuu

DneKTpusaus Tein

JIBa poja AJIEeKTPUUECKHX 3apsiIOB U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell
YCTpoHCTBO U IUCTBUE IEKTPOCKONA

DneKTpocTaTUYeCKas MHIYKIUS

3aKOH COXpAaHEHMS JIEKTPUUECKUX 3apsA0B

[TpoBOTHUKHU U TUAIEKTPUKU

MonenupoBaHue CUIIOBBIX TUHUHN SIEKTPUUECKOTO MO

HcTouHrKH OCTOSSHHOTO TOKA
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JlericTBUS DIEKTPUUECKOTO TOKA
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. 9HeKTqueCKHﬁ TOK B XXUJAKOCTH
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. I'a30BbIl paspsn
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. I/ISMepeHI/IC CHJIbI TOKA aMIICPMETPOM

=
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. I/I3MepeHI/Ie QJICKTPUYCCKOTO HANPAXKCHUA BOJIBTMCTPOM
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. Peocrar u marasun COHpOTI/IBHeHI/Iﬁ

=
(6]

. B3aumogeicTBre NOCTOSSHHBIX MarHUTOB

=
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. MO,Z[CJ]I/IpOBaHI/IC HCEBO3MOXHOCTHU pa3JCIICHUA IIOJIIOCOB MAarHuTa

o
\]

. MO,Z[CJ]I/IpOBaHI/IC MarHUTHBIX MOJIE€H MOCTOSHHBIX MAarHUTOB

=
oo

. OneIT Opcrena



19. MarnuTHOE 1oJie TOKa. DJIEKTPOMAarHHUT

20. JleiicTBME MarHUTHOTO TOJISl HA IPOBOIHHUK C TOKOM

21 DnekTpoBUraTeNhb MOCTOSHHOTO TOKa

22. VccnenoBanue siBICHUS YIEKTPOMArHUTHOW WHTYKIITHH

23. OnbiTel Dapanes

24. 3aBUCHMOCTb HANPABJICHUS HHIYKIIMOHHOTO TOKa OT YCJIOBHI €r0 BOSHUKHOBEHHS

25. DJIeKTpOreHepaTop MOCTOSTHHOTO TOKA

Jlabopamopusie padbomol u onvimot

OnBITH 0 HAOTFOACHUIO AIEKTPU3ALNNN TET HHAYKIIUEH U TIPU COMIPUKOCHOBEHUHN
UccnenoBanue AeMCTBUS IIEKTPUUECKOTO MOJISl HA MPOBOAHUKU U TUAJIEKTPUKH

COopka 1 mpoBepKa pabOTHI AEKTPUUECKON [EMH TOCTOSTHHOTO TOKa
N3mepenue u perynmpoBaHue CHIIBI TOKa
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N3Mepenne u perynupoBaHue HAPSIKEHUS

6. HccrenoBanue 3aBHCHMOCTH CHIIBI TOKA, HIIYIIIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U
HaNpsHKEHUs Ha pe3UCTope

7. ONBITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTH JIEKTPUUECKOTO COMTPOTUBIICHUS MPOBOJHHUKA OT €T0 JIJTUHBI,
IIJIOIIAIM TTOTIEPEYHOT0 CEYEHUS U MaTepHalia

8. TIpoBepka npaBuiia CIOKEHUS HAPSHKSHHUH MTPH MTOCIIC0BATEIFHOM COSTMHEHUH JIBYX PE3HCTOPOB

9. TlpoBepka mpaBuiia UTsl CHITBI TOKA MTPH APAJIEIEHOM COSAMHEHUH PE3UCTOPOB

10. Onpenenenre pabOTHI AMEKTPHUECKOTO TOKA, HIYIIETO Yepe3 pEe3UCTOP

11. OnpeneneHue MOUTHOCTH IEKTPUUECKOTO TOKA, BBIIEISIEMOM Ha pe3nucTope

12. ViccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA, UIYIIETO Yepe3 JaMIOUKY, OT HAaNpsHKeHHs Ha Hell

13. Onpenenenune KIIJ[ narpeBaTemns

14. ViccnenoBaHue MarHUTHOTO B3aUMO/ICHCTBUS MIOCTOSTHHBIX MarHUTOB

15. V3yueHne MarHuTHOTO TOJIS TOCTOSIHHBIX MarHUTOB MPU UX 00bEIMHEHUH U pa3eeHUU

16. VccnenoBanue AEMCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY

17. OnbIThl, AEMOHCTPUPYIOUINE 3aBUCUMOCTD CUJIbI B3AUMOJICHCTBUS KAaTYIIKU C TOKOM U MarHUuTa OT
CUJIBI TOKA U HAIlpaBJICHUS TOKA B KaTYIIKE

18. V3yueHue neiCTBUS MAarHUTHOTO TOJIs1 HA TPOBOJAHUK C TOKOM

19. KoncrpyupoBaHue U H3ydeHHE PaOOTHI SJIEKTPOJBHUTaATEIS

20. Uzmepenue KI1J] anexkTpoaBUraTebHOM yCTaHOBKH

21. OnbITHI 10 UCCIEIOBAHUIO SBICHUS JIEKTPOMArHUTHON MHAYKIIUHU: UCCIIEOBAHHE N3MEHEHUN
3HAQUEHMS U HAIPABJICHUS] MHAYKIIMOHHOIO TOKa



IIVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

Nzyuenne ¢pusuku B § Ki1acce HAMPaBJICHO HA JIOCTHIKEHUE 00YJaIOUIMMHCS TUYHOCTHBIX,
MeTanpeIMETHBIX U MPEAMETHBIX PE3YJIbTaTOB OCBOCHUS YUEOHOTO MpeMeTa.

JIMYHOCTHBIE PE3YJIbTATBI
Ilampuomuueckoe éocnumanue:
— IMpOSIBIIEHHE UHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOMN (PU3NYECKON HAYKH;
— LIEHHOCTHOE OTHOILIEHUE K TIOCTUKEHUSAM POCCUICKUX YUEHBIX (PU3UKOB.
I'pasxcoanckoe u 0yxo6no-npascmeennoe 6ocnumanue:

— T'OTOBHOCTb K aKTUBHOMY YYaCTHIO B O6CY)KI[6HI/II/I O6HIGCTB€HHO -3HAYHUMBIX U 3TUYCCKUX npo6neM,
CBA3aHHBIX C MPAKTUYCCKUM IMMTPUMEHCHUCM I[OCTI/I)KCHI/Iﬁ (1)I/ISI/IKI/I,

— OCO3HaHHMEC BAXXHOCTU MOPAJIbHO-3TUYCCKUX NPUHIHUIIOB B ACATCIIBHOCTU y‘IéHOFO.
Icmemuueckoe socnumanue:

— BOCIPHUATHE ICTETUYECKUX KaueCTB (U3NUYECKOI HayKH: €€ TapMOHUYHOIO TOCTPOEHHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH.

l[enuocmu HAYYHO20 NO3HAHUAX

— OCO3HaHUE IECHHOCTHU q)HSquCKOﬁ HAaYKHM KaK MOIITHOI'O MHCTPYMCHTA IMO3HAHUA MUPa, OCHOBBIL
Pa3BUTHS TEXHOJIOTUIA, BAXKHEHIIIEH COCTABIISIIONIEN KYJIBTYpPHI;

— pa3BUTHE HAY4YHOH JIFOO03HATEIILHOCTH, HHTEpEca K UCCIIeI0BATENbCKON AeATEIbHOCTH.
Dopmuposanue Kyibmypot 300p06bs U IMOUUOHATLHO20 O1AZONOAYUUA:

— OCO3HaHHUC ICHHOCTHU 0e301acHOTO 06pa3a KM3HHU B COBPEMECHHOM TCXHOJOTHYCCKOM MHUPCE,
Ba’>XHOCTH IIPpaBHJI Oe3omacHOro IOBEACHM Ha TPAHCIIOPTE, HA A0POrax, € 3JICKTPUYCCKHUM U TCIIJIOBBIM
O60py,I[OBaHI/IeM B JOMAIIHUX YCIOBHUAX;

— c(hOopMHUPOBAHHOCTh HaBbIKa pedIeKCHH, TPU3HAHKE CBOETO IIPaBa Ha OLIMOKY U TAKOTO K€ IIpaBa y
JPYroro 4eioBeka.

Tpyooeoe eéocnumanue:

— AKTHUBHOC Y4aCTUC B PCIICHUHU ITPAKTHYICCKUX 3a4aY (B paMKax CEMbHU, IIKOJIbI, TOPOJa, Kpaﬂ)
TEXHOJIOTUUYECKOM M COLMAJIbHOM HaIIpaBJICHHOCTH, Tpe6y1011mx B TOM 4YHUCJIC U (1)I/I3I/I‘IGCKI/IX 3H8.HPII>1;

— HHTEepec K MPaKTUYECKOMY H3Yy4EHHUIO Mpodecchil, CBA3aHHBIX C (PU3UKOM.
JKonozuueckoe 6ocnumanue:

— OpHUCHTAUHA Ha IPUMCHCHUC (1)I/ISI/I‘IGCKI/IX 3HAHMUH JJI1 peuiceHusd 3a1a4 B o0OmacTu OKp}I)KaI-OH_[eﬁ
CpCabl, INITAHUPOBAHUA IOCTYIIKOB U OIICHKU X BO3MOXKHbBIX MOCJIEACTBUN IJI OKPY)KaIOL[Ieﬁ CpCabl,

— OCO3HaHHEe TIN00ATBHOTO XapakTepa SKOJOTHYECKHX MPOOIEM U IMyTel WX pPelIeHusl.
Aoanmauusa o0yuarouie2oca K U3MeHAIUWUMCA YCA0GUAM COUYUATLHOU U RPUPOOHOIL CPEOblL:

— TOTPeOHOCTH BO B3aUMO/ICHCTBUY MPH BHIMOJTHEHUN UCCICOBAHUHA U TPOEKTOB (PU3UUECKOM

HaIMpPaBJIEHHOCTH, OTKPBITOCTh OTBITY ¥ 3HAHUSM JAPYTUX;

— TOBBIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Uepe3 MPAKTHUECKYIO IeATEIbHOCTS;

— 1oTpeOHOCTh B (POPMUPOBAHMM HOBBIX 3HAHHIA, B TOM yHuciie GOpMYyIHUPOBATh UICH, MOHSITHUS,



TUTNOTE3bl 0 (DPU3MUECKUX OOBEKTaX W SBIICHUSX,
— O0CO3HaHHE JePUIMTOB COOCTBEHHBIX 3HAHUHN U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;
— TIUJIAHUPOBAHUE CBOETO PA3BUTHS B MPHOOPETEHUH HOBBIX (DM3MUECKUX 3HAHMIA,

— CTPCMIJICHHUC aHAJIM3UPOBATH U BBIABJIATH B3AUMOCBA3U ITPUPOILI, 06H_I€CTBa U 5KOHOMHUKH, B TOM

YHUCJIE C UCTIOIB30BAHUEM (PU3HUECKUX 3HAHUM;
— OIICHKA CBOUX JICHCTBUH C YUETOM BIMSIHUS Ha OKPYXKAIOIIYIO CPENY, BO3MOKHBIX IJI00aIbHBIX
HOCJIEACTBUH.

METAINIPEAMETHBIE PE3YJIbTATbBI

YHuBepcanabHbIE TO3HABATEIIbHBIC ICHCTBUSA

Ba3zoevie nocuueckue oeiicmeus:
— BBISBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN 0OHEKTOB (SIBJICHUN);
— YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(PUKAIIUKA, OCHOBAHUS JJIs1 0000IIECHHS U CPAaBHEHUS,;

— BBISBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEUNS B pacCMaTpUBaeMbIX (paKTax, NTaHHBIX U HAOIIOACHUSX,

OTHOCIIIUXCA K (1)I/I3I/I'-IGCKI/IM SIBJICHUSM |

— BBIABJIATH IPUYUHHO-CICACTBECHHBIC CBA3H ITPHU U3YUCHUN (1)I/ISI/I‘-IeCKI/IX SIBIICHUUN 1 mponeccCoB;
ACIAaTh BBIBOABI C UCIIOJIB30BAHUEM JCAYKTUBHBIX U MHIYKTUBHBIX yMOSaKHIOquHﬁ, BBIJIBHUT'AaTh

THUITIOTE3bI O B3AMMOCBA34IX (1)I/I3I/I‘ICCKI/IX BCJIIMYHH,

— CaMOCTOSITEIHLHO BBIOMPATh CIIOCO0 pelieHrs yaeOHoH GrU3nvIecKoi 3aaaun (CpaBHEHUE HECKOJIbKUX
BapHaHTOB PEIICHMs, BEIOOP HanOoIIee TOIXOIAIIETO ¢ YIETOM CaMOCTOSITEIHHO BBIACIICHHBIX
KpUTEPHUEB).

Ba3zoenvie uccnedoeamennvckue oeiicmeus:
— HCIOJIb30BaTh BOMPOCHI KAK UCCIIEIOBATEILCKIUI HHCTPYMEHT MO3HAHUS;

— IIPOBOJMUTH I10 CAMOCTOATCIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN (bPISI/I‘ICCKI/Iﬁ
OKCIICPUMCHT, HEO0O0JIBIIIOE HCCIICIOBAaHUC (bHSPI“IGCKOFO SIBJICHUS,

— OLCHHUBATh HA IPUMCHUMOCTb U JOCTOBCPHOCTH I/IH(bOpMaHI/IIO, IOJIYYCHHYIO B XOJ1€ UCCIICIOBAHUA
WA OKCIICPUMCHTA,

— CaMOCTOATCIIbBHO (I)OpMy.]'II/IPOBaTB O606H.[€HI/I${ W BBIBOJBI IIO pE3YyJIbTaTaM HpOBeI[éHHOFO
Ha6J'IIOI[eHI/IH, OIIbITa, UCCIICAOBAHUAA,

— IHPOrHo3UpPOBaATbH BOZMOIKHOC JanbHelIIee pPa3BUTUC (1)I/ISI/IIIGCKI/IX IIPOLECCCOB, a4 TAKXKEC BbIIBUI'aTh
MMpEAIOJIOKCHUA 00 ux Pa3BUTHHU B HOBLIX YCJIOBUAX U KOHTCKCTAaX.

Paboma c unghopmayuei:

— TPUMEHSTH PA3JINYHbIE METO/Ibl, HHCTPYMEHTHI U 3alpOChl TP MOUCKE U 0TOOpe MHPOPMALIUH WIH
JAHHBIX C YUETOM MPEUIOKEHHON yueOHOH (pHu3nuecKoi 3a1auu;

— AHAJIM3UPOBATH, CUCTCMATU3UPOBATH U UHTCPIPETUPOBATH I/IH(I)OpMaI_II/IIO Pa3JINYHBIX BUIOB U q)OpM
NMpEACTaBJICHUA,

— CaMOCTOSTENIHO BBIOMPATh ONTHUMAJIbHYIO (POPMY MpeACTaBICHUS HHPOPMAIIUKN U WILTIOCTPUPOBATH
pelaemble 3a/1a41 HECJIOKHBIMU CXEeMaMH, AMarpaMMaMu, HHOM rpaduKoi U X KOMOMHALIUSAMH.

YHuBepcanbHble KOMMYHUKATHUBHBIC IEHCTBUSA



Obwenue:

— B X0Jie 00CY)XJIeHHs y4eOHOTO MaTepuaa, pe3yJabTaToB JJad0OpaToOpHBIX paboT U MPOEKTOB 33/1aBATh
BOIPOCHI TI0 CYIIECTBY 00CYXAaeMOW TeMbI M BbICKa3bIBaTh WUJICH, HAIICIICHHBIC HA PEIICHUE 3a/1a49l U
nojiep kanue OJ1aroxenaTeTbHOCTH OOIICHHMS;

— COIOCTaBJIATh CBOU CYXJIEHUS C CYXKACHUAMU IPYIMX YYaCTHUKOB JMAJIOra, 0OHapyKUBaTh
pasinuue ¥ CXOACTBO MO3ULMI; BEIPAXKATh CBOKO TOUKY 3PEHHUS B YCTHBIX U MHCbMEHHBIX TEKCTAX;
MyOJIMYHO TPEACTABIATH PE3YJIbTAThI BHITOJIHEHHOTO (PM3MUECKOTO OIBITA (IKCIIEPUMEHTA,

HCCTIEI0BaHUS, IPOCKTA).
Coemecmuasn 0esamenbHOCHb (COMPYOHUUECB0):

— IMOHUMAThb U UCIIOJIB30BaTh NPCUMYILCCTBA KOMaHI[HOI\/JI n HHHHBHI{y&HBHOﬁ pa6OTI>I Ipu pCHICHUA

KOHKPETHOM (pr3nyeckoi mpoOiemsl;

— TMPUHUMATH [IEJIU COBMECTHOM JCSITEIHHOCTH, OPraHU30BBIBATH JIEHCTBUSI 1O €€ JOCTUKEHUIO:
pacrnpenensaTh poyik, 00CYX1aTh MPOIECCHl M Pe3yIbTaThl COBMECTHOU pabOThl; 0000111aTh MHEHHS
HECKOIBKUX JIFOJIEH;

— BBITIOJIHATH CBOKO 4aCTh pa60T1>1, AOCTHUTasA KAUCCTBCHHOI'O PE3YJIbTaTa IO CBOEMY HAITPABJIICHHUIO U

KOOPAUHUPYSA CBOU )IGI\/IICTBI/ISI C APpYruMH YICHaAMHU KOMaHbI;
— OII€CHUBATh Ka4€CTBO CBOCTO BKJIaJaa B O6H.[I/II71 IMPOAYKT IO KPUTEPUAM, CaAaMOCTOATCIIBHO

chopMyIUPOBAaHHBIM YJACTHUKAMH B3aMMOICHCTBHSI.

YHuBepcaabHbIE PErYISTUBHBIE ACHCTBUS

Camoopzanumuuﬂ:

— BBISIBJISTH IPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYaAIIUSIX, TPEOYIONTUX IJIs1 pelIeHUS (HU3HIEeCKIX
3HAHWI;

— OPUEHTUPOBATHCS B PA3IMYHBIX MMOJX0AaX MPUHATHUS PELICHUN (MHIUBUAYAIbHOE, IPUHSATHE
pElIeHUs B IPYIIE, IPUHATHE PEIICHUN TPYIIoil);

— CaMOCTOSITEJIBHO COCTABIATH aJITOPUTM petieHHs (GU3HMUecKOl 3a1a4yl WU IJIaHA UCCIIEA0BAHUS C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH, apryMEHTUPOBATh MpeiaraeMble
BapUAHTHI PEILICHUII;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTh 32 PEIICHHUE.
Camoxonmpons (peghnexcusn):
— J1aBaTh aJICKBATHYIO OLICHKY CUTYaIlMH U Mpeajiarath IiaH e€ U3MEHEeHHUS,

— OOBSCHATH IPUYUHBI IOCTHKEHUS (HETOCTHKEHUS) pe3yIbTaTOB AESTEIbHOCTH, 1aBaTh OLIEHKY
NpUOOPETEHHOMY OTIBITY;

— BHOCHUTDB KOPPCKTHUBEI B AICATCIILHOCTD (B TOM 4YHCJIC B XO BBIIIOJIHCHU A (1)I/I3I/I‘ICCKOFO HUCCICI0BaHUA
nIn HpOCKTa) Ha OCHOBC HOBBIX O6CTO$[TCJ'IBCTB, N3MCHUBIINXCA CHTyaHHﬁ, YCTaHOBJICHHBIX OIJ_II/I6OK,
BO3HHKIIINX pr,Z[HOCTCI‘/’I;

— OLICHHUBATb COOTBCTCTBUC PE3YyJibTaTa LICIIN U YCIIOBUAM.
3M014u0HaJleblﬁ UHmMeieKkm:

— CTaBHTh ce0s Ha MECTO APYroro 4€jioB€Ka B XOJI€ Criopa UJin JUCKYCCUU HAa HAYIYHYIO TCMY,

IMOHUMATb MOTUBBI, HAMCPCHHUA U JIOTUKY APYTroro.



Ilpunamue ceoa u opyzux:

— TPU3HABATh CBOE MPABO HA OIIMOKY MPH pelIeHUH (PU3NYECKHX 3a/1a4 WIH B YTBEPXKICHUSAX HA
Hay4HbIE TEMBI U TAKOE K€ IIPAaBO APYrOro.

HNPEAMETHBIE PE3YJIbTATBI

[IpenmeTHBIE pe3yabTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPaXaTh CHOPMHUPOBAHHOCTD Y OOYJarOIINXCS
YMCHHM:

— HCIIOJIb30BaTh MOHATHS: Macca U pasMepbl MOJIEKYJI, TEIJIOBOE JBHKEHUE aTOMOB M MOJIEKYIL,
arperaTHBIE COCTOSHHS BEIIECTBA, KPUCTAJUINYECKHE U aMOp(HBIE Tella, HACHIICHHBI U HEHACHI-
LIEHHBIN Map, BIAKHOCTh BO3yXa; TEMIIEPATYpa, BHYTPEHHSsI SJHEPIUs, TEIJIOBOW JIBUTATENb;
AJIEMEHTAPHBIN ANEKTPUUECKUH 3apsifl, IEKTPUUIECKOE M0JIE, IPOBOJHHUKHN U TUIIEKTPUKH, TOCTOSHHBIN
NEKTPUYECKUI TOK, MArHUTHOE T0JIE;

— pa3nuuaTh SABJIEHUS (TEIIOBOE pacIiupeHHe/cokaTue, Teronepeiadya, TeioBOe paBHOBECHE,
CMa4yuBaHUE, KAMWUISPHBIC SIBICHUS, UCTIAPEHUE, KOHIEH AU, TIIaBJICHUE, KPUCTAILTA3AIIHS
(oTBepeBaHME), KUIIEHUE, TETUIONEpeada (TeTUIONPOBOTHOCTh, KOHBEKIIHS, H3ITYICHHE); dJICKTPU3AITUS
TeJ, B3aMMOJICHCTBHE 3aPSI0B, IEHCTBHS JIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aUMOICHCTBUE
MarHuTOB, IEMCTBHE MAarHUTHOTO TIOJISI HA TIPOBOIHUK C TOKOM, SJIEKTPOMArHATHASI MHIYKIIHS ) TIO OTIH -
CaHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OTIBITOB, JEMOHCTPUPYIOIIHNX JaHHOE (PU3HUECKOE

SIBJICHHUE,

— pacro3HaBaTh NMPOSIBIIEHUE N3YYEHHBIX GU3NYECKUX SIBJICHUN B OKPYXKAIOIIEM MHUpPE, B TOM YHCIIe
¢buznueckue SBICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSXKEHUE U KalMIIISIPHBIC SIBJICHUS B IPUPO/IE,
KpUCTAJIJIBI B IIpUpoae, n3inyuenue ComHila, 3aMep3aHue BoJ0EMOB, MOpCKUE Opu3bl, 00pa3oBaHue
pOCBI, TyMaHa, UHesl, CHeTra; JIEKTPUUECKHE ABJICHUS B aTMOc(hepe, dIeKTPUUYECTBO KUBBIX OPraHU3MOB;
MarHuTHOE 1oJje 3eMi, Apeid Moo CoB, poJib MArHUTHOTO MOJIS 71 )KU3HU Ha 3eMJie, MOJISIPHOE CH -
SIHUE; TIPU 3TOM NEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B YUeOHYI0, BBIICNIATH CYIIECTBEHHbBIE
CBOMCTBa/MpU3HAKN (PUZNUECKHUX SBICHUII;

— OIIMCbIBAThb U3Y4YCHHBIC CBOMCTBA Tel U (1)I/I3I/ILI€CKI/I6 SABJICHUA, UCIIOJIb3Ys (bHSquCKI/Ie BCIIMYHHBI
(TeMnepaTypa, BHYTPCHHAA SOHCPIUAa, KOJIMYCCTBO TCIUVIOTHI, YACIbHAA TEMI0EMKOCTh BC€IICCTBA,
YAClbHad TCIUIOTA IVIaBJICHUA, YACIIbHAA TCIIJIOTA Hap006pa3OBaHI/I5I, yACIbHaA TCIJIOTa CropaHus
TOIIJINBA, KOSCI)CI)I/II_II/ICHT IIOJIC3HOT'O ,Z[eﬁCTBHH TEIIOBOM MalllrHbI, OTHOCUTCJIbHASA BJIA)KHOCTH BO3/1yXa,
SHGKTpI/I‘IeCKI/Iﬁ 3apsan, Cujia TOKa, SJICKTPHUICCKOC HAIIPSAKCHUEC, COIIPOTUBJICHUE ITPOBOJHNKA, YACIIBHOC
COIIPOTHUBJICHUEC BCUICCTBA, pa60Ta U MOITHOCTB JJICKTPHUUCCKOI'O TOKa); IIpH OIMMCAHUH ITPABHUJIBHO
TpPaKTOBATb (bHSH‘ICCKI/Iﬁ CMBICJI UCITIOJIB3YEMBIX BCJINYHH, 0003HaYEHUS U CAMHUIIBI (1)I/I3I/I‘I€CKI/IX
BCIINYNH, HAXOAUTH q)OpMy.HBI, CBA3bIBAIOIIUC NAHHYIO (bHSH‘ICCKYIO BCJIMYNHY C APYTUMH BCIINUMHAMU,
CTPOUTH l"pa(l)I/IKI/I HN3YUYCHHBIX 3aBUCHMOCTEN (I)I/I3I/I‘-ICCKI/IX BCJIIMYMH,

— XapaKTEepHu30BaTb CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/IC SABJICHUS U ITPOLCCChI, UCTI0JIb3YI OCHOBHBLIC
TITOJIOXKCHUA MOJ'ICKy.]'IHpHO-KPIHGTH‘IGCKOfI TCOPpHUU CTPOCHUA BCIICCTBA, IPUHIHAII CYTICPIIO3ULINN mnoJjen
(Ha Ka4CCTBCHHOM ypOBHC), 3dKOH COXpaHCHUA 3apAda, 3aKOH Owma U ydaCTKa eI, 3aKOH ]_I)KOYJ'I}I -
.HCHI_[E[, 3aKOH COXpPAaHCHUSA SHCPIrUuu; Ipyu 3TOM JaBaTh CIIOBECHYIO (I)OpMy.]'IHpOBKy 3aKOHa U 3alliChIBaTh
€ro MaTCMaTUYCCKOC BBIPAKCHUC,

— OOBSCHATH (PU3NUECKUE MPOLIECCH U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYyalui
MPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBISABIIATh IPUUYNHHO-CIIEACTBEHHBIE CBSI3H, CTPOUTH 00BSIC-
HeHue u3 | - 2 IoTH4ecKuX 11aroB ¢ ornopoii Ha 1 - 2 U3y4eHHBIX CBOMCTBA (PU3NYECKUX SIBIICHHM,

($U3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH; peliaTh pacuéTHbIC 3a/1auu B 2 - 3 IeHCTBHSI, UCTIONb3YS



3aKOHBI U (JOPMYJIBI, CBSI3bIBAIOIIME (PU3UUECKUE BETMUMHBI: HA OCHOBE aHAIM3a YCIOBHS 3aaul
3aMUCBIBATH KPATKOE YCIOBHE, BBISBIATH HEAOCTATOK JTAHHBIX ISl PEIICHUS 3a/1a41, BEIOMPATh 3aKOHBI
1 GopMyIibl, HEOOXOAUMBIE JJIs €€ PEeIICHUs, TIPOBOJUTH PACYETHI M CPABHUBATH MOJIyYCHHOE 3HAUCHHE

(bI/I?;I/I‘IeCI(Oﬁ BCJINMYMHBI C U3BCCTHBIMU JaHHBIMHU,

— pacio3HaBaTb Hp06JI€MBI, KOTOPBIC MOXXHO PCIINUTD IIPHU IMOMOIITN (1)I/I3I/I‘ICCKI/IX MCTOHOB; UCIIOJIb3YA
OIMMCAaHUC UCCIICAOBAHMs, BEIACIATE HPOBECPACMOC ITPCAIIOJIOKCHUC, OLICHUBATL ITPABUJIIBHOCTDL IOPAAKA
MMPOBCACHUA UCCIICAOBaHMs, 1CJIaTh BbIBOAbI;

— TIPOBOJMTH OIIBITHI IO HAOIIOACHUIO (PU3NYECKUX SIBICHUHN WM (PU3UYECKUX CBOWCTB TEI
(KanwIsipHbIE SIBJICHUS, 3aBUCHMOCTb JJaBJICHUSI BO3lyXa OT €ro 00bEMa, TeMIIepaTypbl; CKOPOCTH IPO-
11ecca OCThIBAaHUS/HArPEBaHUs IPH U3IyYCHNH OT IIBETa U3JTy4aroeil/ IOTIoIaroIeil MOBEpXHOCTH;
CKOPOCTb MCIIapEHUs BOJBI OT TEMIIEPATYPhl )KUIKOCTH U IUIOLIAIN €€ IOBEPXHOCTH; SIEKTpU3aLUs Tel
1 B3aMMOJICHCTBHE IEKTPUUECKUX 3apAI0B; B3aUMO/IEHCTBUE TIOCTOSTHHBIX MarHUTOB, BU3YyaJIU3alIUs
MarHUTHBIX M0JIEH IOCTOSTHHBIX MarHUTOB; IEHCTBUS MarHUTHOTO MOJIs1 HA TPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA AIEKTPOABUraTelIsl IOCTOSIHHOTO TOKa): (OpMYIUpPOBAThH
IIPOBEpsiEMbI€ MPENAIOJI0KEHUS], COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO 000PYI0BaHUS; OMIUCHIBATh
XOJ1 OTbITa U (GOPMYJIUPOBATh BHIBObI;

— BBIIIOJHATH MIPAMBIC U3MCPECHUA TEMIICPATYPHI, OTHOCHTEIILHON BIAXKHOCTH BO31yXa, CUJIbI TOKaA,
HAIps>KCHUA C UCITOJIb30BAHUEM aHAJIOT'OBBIX HpI/I60pOB 1 JaTYUKOB (1)I/ISI/I'—I€CKI/IX BCJIIMYHH, CPaBHUBATH

pe3ynbTaThl U3MEPEHUH C YIETOM 3aJaHHON aOCOIOTHOM MOTPEITHOCTH;

— MPOBOAMTH MCCIICIOBAHUE 3aBUCUMOCTH OJTHOM (PU3MYECKOM BEIMYUHBI OT IPYTOH C
WCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCHMOCTD COMTPOTHUBIICHHSI IIPOBOJHUKA OT €TO JIJTUHBI,
TIJIOIATA TTOTIEPEYHOTO CEYCHUS M YICIBHOTO COMPOTUBIICHUS BEIECTBA IMPOBOIHUKA; CHIIBI TOKA,
HIYIIEro Yepe3 MPOBOIHUK, OT HAMPSHKEHUS Ha TPOBOIHUKE; HCCIIEIOBAHUE TIOCIICIOBATEIHFHOTO H T1a-
paUIETLHOTO COEAMHEHUH TTPOBOJHUKOB): TIFIAHUPOBATh MCCIICIOBaHNE, COOUPATh YCTAHOBKY U
BBITIOJTHATE U3MEPEHUS, CIACAYS MPEAT0KEHHOMY IIIaHy, (PUKCHPOBATH PE3yJabTAThI OJTY4CHHOU
3aBMCHMOCTH B BHJIC TaOJIMI ¥ TPaUKOB, JAeJIaTh BHIBOJIBI 110 PE3yJbTaTaM HCCIICIOBAHNS,

— IIPOBOAUTH KOCBCHHBIC NU3MCPCHUA (1)I/ISI/II‘ICCKI/IX BCIINYNH (y,I[eJ'II)HaH TEMIO0EMKOCTh BCIIIECTBA,
COITPOTHUBJICHHUC ITPOBOJHHKA, pa60Ta H MOITHOCTD JICKTPHUYCCKOI'O TOKa)i IIJIAaHUPOBATh U3MEPCHUA,
CO6I/IpaTI) SKCIICPUMCHTAJIbBHYIO YCTAHOBKY, CICAYA Hpe,HHO}I(eHHOﬁ HHCTPYKLWHU, 1 BBIYUCIIATD

3HAYEHUE BEIMYUHBI;
— coOmoaaTh NMpaBuiia TEXHUKH 0€30IMaCHOCTH MpH paboTe ¢ 1abopaTopHbIM 000PYIOBAHHUEM;

— XdpaKTCPHU30BaATb IIPUHIUIIbI I[eﬁCTBHﬂ N3YYCHHBIX HpI/I60pOB N TCXHHUYCCKHUX yCTpOﬁCTB C OHOpOﬁ
Ha UX OIMKUCaHUsA (B TOM 4YHCJIC: CUCTEMA OTOINICHUA JOMOB, TUT'POMETP, I1apoOBasi Typ6I/IHa, aMIICpMETp,
BOJIbTMCTD, CUETUYHK BHeKTqueCKOﬁ OHEPTUH, SJICKTPOOCBCTUTCIILHBIC HpI/I60pBI, HarpeBaTCJIbHbIC
3J'IeKTp0HpPI60pI>I (HpI/IMepH), QJICKTPUYCCKUC ITPCAOXPAHUTCIIN, SJICKTPOMATHUT, DJICKTPOABUTATCIIb
IIOCTOAHHOTO TOKa), HUCIOJIB3Yyd 3HAHUA O CBOMCTBaX (I)I/ISI/I‘IGCKI/IX SIBIICHUHN U HCO6XOI[I/IMBIG
(I)I/IBI/ILICCKI/IC 3aKOHOMCPHOCTH;

— pacio3HaBaTh IMPOCTHIC TCXHUYCCKHUC YCTpOﬁCTBa U UBMCPUTCIILHBIC HpI/I60pBI o CX€MaM U
CXCMATUYHBIM pPUCYHKaAM ()KHI[KOCTHBIﬁ TCPMOMCETP, TCPMOC, ICUXPOMETP, TUTPOMETP, ABUTATCIIb
BHYTPCHHCTO CropaHusd, 3JICKTPOCKOII, pCOCTaT); COCTaBJIATH CXCMBI JJICKTPUYCCKUX Lereit ¢
MOCJICAOBATCIIbHBIM U MMAPAJUICIIbHBIM COCAUHCHUCM 3JICMCHTOB, pa3jindas YCJIOBHBIC 0003HaUCHUS
QJICMCHTOB 3JICKTPUYCCKUX ueneﬁ;

— TPUBOJAUTH MPUMEPHI/HAXOAUTh HH(OPMAIIHMIO O IPUMEPAX MPAKTUUECKOTO HCIIOJIb30BAHMS



(bu3MYECKUX 3HAHMI B IOBCETHEBHOM JKMU3HHU I oOecTieueHus: 6€30MacHOCTH Py 00paIieHuu ¢ mpuodo-
pamMu ¥ TEXHHYECKUMHU YCTPOMCTBAMU, COXPAHECHHUS 3I0POBbsI M COOTIOACHHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUSI B OKPY>KaIOIIeH cpee;

— OCYIIECTBIISATH MOUCK MHPOPMAIUK PU3NIECKOTO COoAepkKaHus B ceTu VIHTEpHET, Ha OCHOBE
UMEIOIIUXCS 3HAHUIA U TIYTEM CPAaBHEHUS JOTIOTHUTEBHBIX HCTOYHUKOB BBIICTATH HHPOPMAIIHIO,

KOTOpasi SIBJISIETCS IPOTUBOPEUNBOM WIIM MOKET ObITh HEIOCTOBEPHOI;

— HCIIOJIb30BAaTh MPH BHITIOJIHEHUH Y4eOHBIX 33JaHUH HAYYHO-TIOMYJISIPHYIO INTEPaTypy PU3NIECKOTO
COJIepKaHus, CIIPaBOYHbIE MaTepualbl, pecypchl cetu VHTepHeT; BIaaeTh IpuéMamMmu
KOHCTIEKTHPOBAHUS TEKCTa, peoOpa3oBanus MH(POPMAILINK U3 OJTHON 3HAKOBOW CHCTEMEBI B JIPYTYIO;

— Co03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPAaTKUE YCTHBIE COOOIIeHHs, 0000111ast HHPOPMAIUIO U3
HECKOJIbKUX HCTOYHUKOB (PU3NYECKOTO COAEPIKAHMUS, B TOM YHCIIE MyOIMYHO MPEACTABIATh PE3YJIbTAThI
MIPOEKTHOM WJIM UCCIIE0BATENbCKOM AEATEIbHOCTH; IIPU TOM I'PaMOTHO UCHOJIb30BaTh U3yUEHHBIN

MOHATUIHBIN anmapaT Kypca (pU3UKH, COPOBOXKAATH BHICTYIUIEHHUE MTPEe3eHTaIlNEH;

— TIpH BBINIOJIHEHUH YY€OHBIX IPOEKTOB U UCCIIEI0BaHUIN (PU3NYECKUX IPOLIECCOB PACIPEIENSTh
0053aHHOCTH B TPYIIIE B COOTBETCTBUH C MMOCTABJIEHHBIMH 3a/1a4aMH, CIIEIUTh 32 BHINOJIHEHUEM IIJIaHa
NeUCTBUIM U KOPPEKTUPOBATH €T0, a/IEKBATHO OLIEHUBATh COOCTBEHHBIHN BKJI/ B JEATEIILHOCTD TPYIIIbBL;

BBICTpanBaTb KOMMYHHUKAaTUBHOC BSaHMOHeﬁCTBHG, MMPOSABJIAA TOTOBHOCTE pa3pCliaTh KOH(l)J'II/IKTI)I.



TEMATHYECKOE IINTAHUPOBAHHUE

Perenue 3a/1a4 110 OLEHHBAHHIO KOJINYECTBA ATOMOB HJIM MOJICKYJI B eJMHHULIE 00BEMa BEIECTBA;
AHanu3 Texcra JpeBHUX aTOMHUCTOB (HarnpuMmep, Gpparmenrta mosmsl Jlykpeuns «O npupoje
BelIel») ¢ U3JI0KEHNEM 000CHOBAaHMIT AaTOMHOW THITOTE3b! (CMBICIOBOE YTeHHE). O1eHKa
y6eUTeNbHOCTH ITHX 000CHOBAHHIA;

OOBsicHeHHE GPOYHOBCKOTO ABHKEHHUS, SIBICHHS T (y3HUN pasiuauil MeK1y HUMHU Ha OCHOBE
MOJIOKEHHH MOJICKYJISPHO-KHHETHYECKOI TEOPUHU CTPOCHHSI BEIECTBa;

OOBsiCHEHHE OCHOBHBIX Pa3JMuMii B CTPOCHHH Ia30B, XKUAKOCTEH U TBEPIBIX TEI C
HCIIOJIB30BAHHEM TOJIOKEHHUH MOJIEKYISIPHOKHHETHYECKOM TEOPHH CTPOCHH S BELIECTBA;
TIpoBe/eHHe ONBITOB O BHIPALIMBAHMIO KPHCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa;
TIpoBeseHue 1 00BACHEHHUE ONBITOB, JIEMOHCTPHPYIOLIMX KAHIUISPHBIE SBJICHHS U SBJICHHE
CMa4YMBaHHUS;

OOBsICHEHHE POJIH KAWL PHBIX SBJICHHHN IS TIOCTYIUIEHHSI BOJBI B Opranu3m pacrennit (MC
— Ouonorus);

Ha6uionenue, nposeieHHe U 00bSCHEHHE OIBITOB IO HAOIIOCHUIO TEIIOBOTO PACIIHPEHUS
rasoB, )HJAKOCTEH U TBEPABIX TEJ;

OO0bsicHeHHE COXpaHEeHUsT 00bEMA TBEP/BIX TEJI, TEKYYECTH )KUIKOCTHU (B TOM YHCIIE, PAa3HULBI B
TEKY4eCTH JUIS Pa3HBIX XKUAKOCTEIl), JaBJICHUS ra3a;

TIpoBeaeHUE ONBITOB, JEMOHCTPUPYIOIIMX 3aBHCUMOCTb JAaBICHUS BO3JyXa OT €ro o0béMa u
HarpeBaHMs HIIM OXJIAXKACHHS, U UX 00BICHEHNE HA OCHOBE ATOMHO-MOJICKYJISIPHOTO YUCHHUS;
AHanu3 NpaKTHYECKUX CUTYAlUi, CBSI3aHHBIX CO CBOMCTBAMM I'a30B, )KUJIKOCTEH U TBEPIBIX TEIT;

Ne HanmenoBanue pa3gesos u Tem | KonmuecTBo yacos Jara Buabl 1eTeIbHOCTH Bunanbl, DJIeKTPOHHBbIE
/Il | IporpamMMsl H3yYeHUst dopmsr (uudposnie)
BCEro | KOHTPOJbHbIE | MPAKTHYECKHE KOHTPOJIsl oOpa3oBaTe/bHbIE
pa6oThI pa6oThI pecypcnl
Pa3nen 1. TensioBble siBJICHUS
1.1. | CTrpoenne u cBoiicTBa 7 0 0 01.09.2022 | HabnromeHune M HHTEPIPETALHs ONBITOB, CBUJICTEIBCTBYIOIUX 00 aTOMHO-MOJIEKYJIIPHOM Yerubiit http://school-
BelllecTBa 23.09.2022 | cTpoeHUH BelIecTBa: ONBITHI C PACTBOPEHHUEM PA3JIMUYHBIX BELIECTB B BOJC; oI1poc; collection.edu.ru

http://fcior.edu.ru

http://www.fizika.ru
http://college.ru/fizika/

http://www.school.mipt.ru
http://kvant. mccme.ru/

http://www.e-
science.ru/physics
http://nano-edu.ulsu.ru

http://www.all-
fizika.com/

http://interneturok.ru/ru
http://elkin52.narod.ru/

http://www.all-
fizika.com/



http://school-/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://nano-edu.ulsu.ru/
http://interneturok.ru/ru
http://elkin52.narod.ru/

1.2. | TenaoBbie mpouecchl 21 28.09.2022 | HaGnrogeHue 1 06bSCHEHHE OIBITOB, 00CYKICHHE IIPAKTHYECKUX CUTYALUH|, JEMOHCTPUPYIOWHUX | YcTHbIIT http://school-
16.12.2022 | pa3iu4HbIe BUJBI TEILIONEPEAuH: TEILIONPOBOJHOCTD, KOHBEKIHIO, H3IIy4CHHUE; orpoc; collection.edu.ru

HccnenoBanue sBICHUS TeMI000MEHa IPU CMEITHBAHUH XOJIOJHOI U ropsdei BOJbI; Iucemennsiii | http://fcior.edu.ru
HaGuttoieHre yCTaHOBJICHUS TEIIOBOTO PABHOBECHSI MEXKy ropsiueil U X0I0JHOH BOLOM; KOHTPOJIb;
Onpenenenne (M3MepeHne) KOIHUECTBA TEILIOTHI, TTOJyYEHHOT0 BOJIOM IIPH TeNI000MeHe ¢ Kourponsnas | http://www.fizika.ru
HArpeThIM METaIM4ECKUM LIHINHIPOM; pabora; http://college.ru/fizika/
Omnpenenexne (M3MepeHne) yIeIbHON TEINIOEMKOCTH BEIIECTBA; 3auer;
Pemenne 3a1a4, CBA3aHHBIX C BBIYMCICHUEM KOJIMYECTBA TEILIOTHI U TEIIOEMKOCTH TIPH IMpaxrnueckas | http://www.school.mipt.ru
TerjIoo0oMeHe; pabora; http://kvant. mccme.ru/
AHaJIM3 CUTYalHil IPAKTHYECKOTr 0 MCIIOIb30BaH s TEIUIOBBIX CBOIMCTB BELIECTB M MaTEPHAJIOB,
HaNpUMep B LEJSAX SHEProcOe PeKeHHs: TEIIOU30IAL s, SHEProcOeperarolue KpbIIiy, http://www.e-
TEPMOAKKYMYJISITOPBI U T. 1. science.ru/physics
Ha0uroieHue SBICHUH UCTIAPEHUS U KOHICHCALIUH; http://nano-edu.ulsu.ru
Hccnenopanue mpolecca HCapeHus pasInIHbIX XKHIKOCTEH;
OO6BbsCHEHHE SBJICHUIT HCTIAPEHUS M KOHACHCAL[MU Ha OCHOBE aTOMHO-MOJICKYJISIPHOTO YYCHHUS; http://www.all-
HaGumonienne u o6bsCHEHNE Ipoliecca KUIEHUs, B TOM YHCJIe 3aBHCUMOCTH TEMIIEPaTypPhI fizika.com/
KHIICHHS OT JIaBICHHUS;
Onpenenenne (M3MepeHNE) OTHOCHTEILHON BIIAXKHOCTH BO3/yXa; http://interneturok.ru/ru
Habmionenue npoiecca MiaBjieHHs KPUCTATINYECKOr0 BEIIECTBA, HAPUMEp JIbJIa;
CpaBHEHHE MPOLECCOB IJIABJICHU S KPUCTAIMYECKUX TEJ U Pa3MsATYeHUs IIPH HarpeBaHHU http:/felkin52.narod.ru/
aMOpQHBIX Tel; http://www.all-
Onpenenenne (M3MepeHne) yaeIbHOMN TEIIOTH IUIaBJIeHUs Jbjla. OObsICHEHHE SBICHUI fizika.com/
MUIaBJICHHS M KPUCTAJUIM3AL[MU HA OCHOBE aTOMHO-MOJICKYJISIPHOTO YUCHHUS;
Peurenue 3a1a4, CBA3aHHBIX C BBIYMCICHUEM KOJIMYECTBA TEILIOTHI B IPOLECCaX TEIUIONepeIayn
[IPH MUIABJICHHU U KPHCTAJUIM3AIHHU, HCIIAPEHUH M KOHCHCAIlUH;
AHanu3 CHTYalHil TPAKTHIECKOTO IIPUMEHCHHUS SBICHHUIT [IABICHHS H KPUCTAIIH3AIUH,
HaIpHMep, MONyYeHHe CBEPXUHCTHIX MaTepHaIoB, COleBas Ipejika H 1p.;
Ananus paboThl ¥ 00BACHEHHE MPHHIIMIA A€ CTBHS TEIIOBOrO IBUTaTes;
BbIunCciIeHHEe KOIMYECTBA TEIIOTHI, BHIACISIONIEr0Cs IPH CrOPAHHUH PAa3THIHBIX BUIOB TOILIHBA,
u KIIJI nuraresns;
O6CysXIeHNne IKOIOTHISCKHX OCIeACTBUI UCIIOIb30BAHMUS JBUraTeNell BHYTPEHHEr0 CrOPaHHS,
TEIUIOBBIX M TUApodIekTpocTanuuit (MC — dKoIOrus, XUMHUs);
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http://interneturok.ru/ru
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2.1. | DyeKTpHYecKHe 3apAAbL. 7 21.12.2022 | HaGnroneHue U IPOBEICHHE OIBITOB IO SICKTPH3ALMH TEJ IIPH COIPUKOCHOBEHHHU M HHAYKIMEH; | YcTHBI http://school-
3apsikeHHbIE TeJa H UX 20.01.2023 | HabGmonenne u o0bsACHEHHE B3aUMOJCHCTBHS OXHOMMEHHO U Pa3HOMMEHHO 3apsKEHHBIX TeElI; orpoc; collection.edu.ru
B3aHMojeiicTBHe OOBsicHEeHME IPUHIIHMIA JeHCTBUS JIEKTPOCKOIA; http://fcior.edu.ru

OOBsICHEHHE SIBICHUH DIIEKTPU3ALKH IIPH CONPHKOCHOBEHHHU TeJI M HHIAYKIUEH ¢

HCTIONIb30BAHHEM 3HAHUH O HOCHTEISX 3JIEKTPUUECKHX 3apsAJ0B B BEIIECTBE; http://www.fizika.ru

PacrioznaBanue 1 00bSICHEHHE SBICHUH 2JIEKTPU3ALMH B [TOBCETHEBHOMN XKHU3HY; http://college.ru/fizika/

Ha6untoieHue n 00bsICHEHHE OIBITOB, HILTIOCTPUPYIOLIUX 3aKOH COXPAHEHH S IIEKTPUIECKOT0

3apsna; http://www.school.mipt.ru

Habio/1eHne OnBbITOB 110 MOJICTMPOBAHUIO CHIIOBBIX JIMHUIT DJIEKTPUIECKOTO T10JIs; http://kvant.mccme.ru/
http://www.e-
science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-
fizika.com/
http://interneturok.ru/ru
http:/felkin52.narod.ru/
http://www.all-
fizika.com/

2.2. | TocTOSIHHBII JIEKTPUYECKHI 20 25.01.2023 | HaGumioneHne pa3nnuHbIX BUAOB JEHCTBHS DIEKTPUUYECKOT0 TOKA U 0OHAPYKEHUE DTUX BULOB Yerubiit http://school-

TOK 14.04.2023 | nelicTBUSA B IOBCEIHEBHOM )KU3HU; orpoc; collection.edu.ru
COOpKa 1 MCIIBITAHKE DIIEKTPHYECKOI IEMH TOCTOSHHOTO TOKA; IMucemennsiit | http://fcior.edu.ru
Vi3MepeHue CHIIbI TOKa aMIIEPMETPOM; KOHTPOJIb;
V3MepeHHe 2JIeKTPUIECKOr0 HAMIPSHKEHU S BOJIbTMETPOM; Kontposnbuas | http://www.fizika.ru
TIpoBeeHue U 0OBSICHEHUE ONBITOB, IEMOHCTPUPYIOLIUX 3aBUCHMOCTh HJIEKTPHIECKOTO pabora; http://college.ru/fizika/
COINPOTHUBIICHHUS IIPOBOJIHUKA OT €ro0 JAJIMHBI, IUIOIIAaI1 [ONEPEYHOr0 CEUYCHHUS U MaTepuaa; 3ayer;
HccnenoBanue 3aBECUMOCTH CUJIbI TOKA, IPOTEKAKOLIETO Y€Pe3 PE3UCTOP, OT CONPOTHBIIEHHS Ipakruueckas | http://www.school.mipt.ru
pe3ucTopa U HANpsHKEHUSHA PE3UCTOPE; pabora; http://kvant. mccme.ru/

TIpoBepka npaBuIiIa CI0KEHHS HAPSKEHUH MTPU OCIIEA0BATEILHOM COSINHEHHHU IBYX
PE3UCTOPOB;

TIpoBepka mpaBuiIa [JIst CUIIBI TOKA [IPU TTapAUICIbHOM COSIUHEHHH PE3HCTOPOB;

AHanu3 CUTyaluil MOCIe10BaTEIbHOTO U apajiIeIbHOTO COeAMHEHH S IPOBOJHIUKOB B
JIOMAIIHUX DJICKTPHUYECKUX CETAX;

Penrenue 3aaa4 ¢ ucmonb3oBanueM 3akoHa Oma u hopmys pacuéra 3JeKTPUIECKOTO
COIPOTHBIICHHS IPH MTOCIIEI0BATEILHOM H apaljIeIbHOM COeIHHEHHHU TPOBOAHUKOB;
Onpenenerne paboThl HIEKTPUIECKOTO TOKA, TPOTEKAIOIIEr0 Yepe3 pe3ucTop;

OmnpepesieHne MOIIHOCTH IEKTPUUECKOTr0 TOKA, BHIIEIEMOIl Ha Pe3UCTOpE;

HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA Yepe3 JIAMIIOYKY OT HaNpsDKEHUs Ha Heif;
Omnpenenenune KII1J] narpeBatesns;

HccaenoBanue npeoOpa3oBaHus SHEPTHHU MTPH MTOABEME IPy3a NEKTPOABUTATEIICM;

OOBsicHEHHE YCTPOICTBA M IPHHIMIIA JCHCTBUS OMAIIHUX JIEKTPOHATPEBATEIbHBIX TPUOOPOB;
OOBsiCHEHHE IPHYUH KOPOTKOT0 3aMbIKaHUS M IPUHIUIIA ACHCTBUS IUTaBKUX IPEJOXPAHUTEICH;
Pemrenne 3aga4 ¢ ucnonp3oBanueM 3akona Jxoyas—JleHna;

Ha6utoeHne BO3HHKHOBEHHSI 3JIEKTPHYECKOr0 TOKA B KHAKOCTH;

http://www.e-
science.ru/physics
http://nano-edu.ulsu.ru

http://www.all-
fizika.com/

http://interneturok.ru/ru
http://elkin52.narod.ru/

http://www.all-
fizika.com/
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2.3. | MarHuTHble siBJeHHS 6 15.04.2023 | UccaenoBaHHe MATHUTHOrO B3aUMOCHCTBUS IOCTOSHHBIX MarHUTOB; Ipaktuueckas | http://school-
05.05.2023 | M3yuyeHue MarHUTHOrO MOJIs HOCTOSIHHBIX MArHUTOB IIPH MX 00bEIMHEHUH U PA3ICICHUH; pabora; collection.edu.ru
IIpoBeneHue ONMBITOB 110 BU3yaM3aIHH1 TIOJISl TOCTOSHHBIX MAaTHUTOB; YCTHBIH http://fcior.edu.ru
H3yueHue sBICHNS HAMATHUYUBAHUS BEILECTBA; ompoc;
HccnenoBanue qeHCTBUS 3JIEKTPHUECKOr0 TOKA HA MATHUTHYIO CTPETIKY; http://www.fizika.ru
ITpoBeieHUE ONBITOB, IEMOHCTPUPYIOIINX 3aBUCHMOCTD CHJIBI B3aUMOACHCTBHUS KaTYIIKH C http://college.ru/fizika/
TOKOM M MarHuTa OT CHJIBI U HAallPABJICHHUS TOKA B KaTYIIKE;
AHann3 CHTYyallMil IPaKTUYECKOTO MPUMEHEHHS DJIEKTPOMATrHUTOB (B OBITOBBIX TEXHHUECKHUX http://www.school.mipt.ru
YCTPOHCTBAX, IPOMBIIIJIEHHOCTH, MEIUIINHE); http://kvant.mccme.ru/
N3yuenue AeiCTBUS MATHUTHOTO MOJISL HA IIPOBOJHHK C TOKOM;
W3yuyeHne nelicTBUS dIEKTPOIBUTraTELs; http://www.e-
Nsmepenne KI1JI a1eKTpoiBUraTeNIbHOM yCTaHOBKY; science.ru/physics
Pacrio3HaBaHue U aHAJIN3 Pa3IMYHbBIX IPUMCHEHUIT JJICKTPOABHUraTeNeH (TPaHCIOPT, OBITOBBIC http://nano-edu.ulsu.ru
YCTpOHCTBA H 1P.);
http://www.all-
fizika.com/
http://interneturok.ru/ru
http:/felkin52.narod.ru/
http://www.all-
fizika.com/
2.4. | DiieKTpOMarHuTHAs 4 10.05.2023 | OnbITHI [10 KCCIIE0BAHHIO SIBJIEHHS 3JI€KTPOMATHUTHON MHIYKI[MH: UCCIIE0BAHIE H3MEHEHH I Ipakrnueckas | http://school-
HHAYKIHS 24.05.2023 | 3HayeHHs ¥ HANpPaBJIEHUS HHAYKIIHOHHOTO TOKa; pab6ora; collection.edu.ru
YCTHBIN http://fcior.edu.ru
ompoc;
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant. mccme.ru/
http://www.e-
science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-
fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-
fizika.com/
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PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
IMPOI'PAMME

68

12




IHOYPOYHOE INTAHUPOBAHUE

Ne Tema ypoka KoauyecTBo yacos Hara Busibl, GpopMsI
n/n BCEro | KONTPOIbHbIE | MpaKTHYecKHe U3y4YeHHUsl | KOHTPOJs
paboTbI paboThb
1. 1
2. 1
3. 1
4. 1
1
6. 1
7. 1
8. 1
9. 1
10. 1
11. 1
12. 1
13. 1
14. 1
15. 1
16. 1
17. 1
18. 1
19. 1
20. 1
21. 1
22. 1
23. 1
24. 1
25. 1
26. 1
217. 1




28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49,

50.

51.

52.

53.

54,

55.

56.

S57.

58.




59. 1
60. 1
61. 1
62. 1
63. 1
64. 1
65. 1
66. 1
67. 1
68. 1
OBUIEE KOJIMYECTBO YACOB |68
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YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 11 YHEHUKA

Beenure cBO# BapuaHr:
METOAUYECKHUE MATEPHUAJIBI JIAA YYUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYJIOBAHHUE

OBOPYJIOBAHMUE JJISI TPOBEJEHWSI IABOPATOPHBIX, TIPAKTUYECKUX PABOT,
JEMOHCTPAIIMIA
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