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IHHOACHUTEJIBHASA 3AIIMCKA

Coneprxanue mporpamMmbl HaIlpaBieHO Ha (POPMUPOBAHHE €CTECTBEHHOHAYYHOI IPaAMOTHOCTH YYaIIUXCS
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 MEeXKIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00I11eT0 00pa3oBaHUsl.

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «®U3UKA»

Kypc ¢pusukn — cucreMooOpa3yromuii Asi eCTeCTBEHHOHAYYHBIX YI€OHBIX IPEMETOB, TOCKOIBKY
(u3nyecKue 3aKOHBI Jie)KaT B OCHOBE IIPOLIECCOB U SIBJICHUM, N3y4aeMbIX XUMUEN, OMOJIOTHEH, acTpOHOMUEN
u ¢usnueckoil reorpadueil. @u3znka — 3TO NPEAMET, KOTOPHIN HE TOJIHKO BHOCUT OCHOBHOM BKJIaJ B
€CTECTBEHHOHAYYHYIO0 KapTUHY MHUpA, HO U IPEJOCTaBIsIeT HanboJee sicHble 00pa3iibl IPUMEHEHUSI HAyYHOTO
METO/Ia MO3HAHMUA, T.€. ClI0c00a MOIy4EHUs JTOCTOBEPHBIX 3HaHUH 0 mupe. Hakonen, ¢pusnka — 310
MpeIMET, KOTOPBIN HapsAIy C IPYrUMHU €CTECTBEHHOHAYYHBIMU ITPEIMETaMU JI0JDKEH /1aTh MIKOJIbHUKAM
IIpeJCTaBICHUE 00 YBJIEKATEIbHOCTH HAYYHOTO MCCIIEJOBAHUS U PAJIOCTH CAMOCTOSITEIbHOTO OTKPBITHSI
HOBOTO 3HAHMS.

OpHa 13 r1aBHBIX 33124 GU3NYECKOT0 00pa30BaHus B CTPYKTYpe 00IIero 00pa3oBaHus COCTOUT B
($hopMHUPOBAHUH €CTECTBEHHOHAYYHOM IPaMOTHOCTH M MHTEpeca K HayKe Y OCHOBHOW Macchl 00ydaromuxcs,
KOTOpBbIE B JlajibHEHIIEM OyIyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cepax aesrenbHocTH. HOo HE MeHee
BAYKHOM 3a1a4eyl ABJIACTCS BBIBICHHUE U NIOJrOTOBKA TAAHTIIMBBIX MOJIOABIX JIIOJACH JUISl IIPOJNOJKEHUS
oOpa3oBaHus U AajbHEHIIEH MpodeccnOHaNbHON AEATEIBHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX
UCCIIEIOBAaHUI U CO3JaHUU HOBBIX T€XHOJOIMi. COrIacHO NPUHATOMY B MEXIyHApOJIHOM COOOILECTBE
onpeneneHuto, EctecTBeHHOHay4Hasi TPaMOTHOCTb — 3TO CIIOCOOHOCTD Y€I0BEKA 3aHUMAaTh AKTUBHYIO I'PaX-
JAHCKYIO MO3HULHIO 10 OOIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSA3aHHBIM C €CTECTBEHHBIMU HAYKaMH, U €T0
TOTOBHOCTb HHTEPECOBATBHCS €CTECTBEHHOHAYYHBIMU UACIMH. HaydHOIrpaMOTHBIN YEJIOBEK CTPEMUTCS
y4acTBOBATh B apI'yMEHTUPOBAHHOM OOCYKJIEHUU IPOOIIEM, OTHOCSIIMXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSM, YTO TPeOyeT OT HEero cieIyroUuX KOMIETEHTHOCTEN!:

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

N3yuenue pu3nku ciocoOHO BHECTH PEIIAIONINKN BKIaA B JOPMUPOBAHNE €CTECTBEHHOHAYYHOU
IrPaMOTHOCTHU O0YyYarOIINXCS.

HEJIX U3YYEHUSA YYEBHOI'O TIPEIMETA «®U3UKA»

Ienu n3yyenus (GU3MKKU HA ypOBHE OCHOBHOTO 00111ero oOpa3oBanus onpezeneHs! B Konnenuun
npernoaaBaHus yueoHoro npeamera «dusnka» B 06pazoBaTenabHbIX opranuzaiusax Poccuiickoit @enepanumy,
peanu3yolX OCHOBHBIE 00111e00pa3oBaTeNbHbIE IPOrPaMMBbl, YTBepkIEHHOH petiennemM Kosternn
MunucrepcTBa npocserienus Poccuiickoit @enepannu, nporokos ot 3 nexadpst 2019 r. Ne [TK4BH.

Lenu u3ydenus GU3uKu:

— TNpUOOpeTeHHe UHTEpPECa U CTPEMIICHHUS 00yJaroIUXcs K HAYYHOMY U3YUEHHIO TIPUPOJIbI,
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,



— (opMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK Pe3yJIbTaTa U3yueHHsI OCHOB CTPOCHUS MaTepHU U
(byHIaMEHTAJIBHBIX 3aKOHOB (DPU3UKH;

— (dopmupoBaHKE MPEACTABICHUN O poJId (PU3UKY ISl pa3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU
U TEXHOJIOTHUH;

— Ppa3BHTHE MPEICTABICHUI 0 BO3MOXKHBIX chepax Oymymiei mpodeccrHoHanbHO M 1esSTeTbHOCTH,
CBSI3aHHOU C (PM3HMKOH, MOATOTOBKA K JalbHEHIIEMY OOYYEHHUIO B TOM HAIIPABIICHUH.

JlocTmkeHue ITUX 1eIei Ha yPOBHE OCHOBHOTO 00I11ero 00pa3oBaHus 00eCIICUNBACTCS PEIICHUEM
CIIETYIOLIMX 3a/1ay:

— TpUOOpETeHHE 3HAHUH O TUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHUYECKUX, TETIJIOBHIX,

QJICKTPUYCCKHUX, MArHUTHBIX U KBAHTOBLIX SBJICHUAX

— MpUuoOpeTeHne YMEHUN OTMCHIBATh U OOBSICHATH (PU3NUECKUE SABJICHUS C UCTIOJIb30BAaHHEM
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 BBITOJIHITH ONBITHI, Ja00OpaTOpHbIE pabOTHI U

OKCIICPUMCHTAJIBHBIC UCCIICIOBAHUSA C UCITIOJIB30BAHUEM U3MCPUTCIIbHBIX HpI/I60pOB;

— O0CBOCGHHUE NMPUEMOB PaboThI ¢ nHPOpMaIen GU3NIECKOTO CONEePKaHUsI, BKIFOYast HHHOPMAITHIO O
COBPEMEHHBIX JOCTI)KEHUSIX (DM3UKH; aHATIN3 U KPUTUYECKOE OlIEeHUBaHUe HH(DOpMaIINH;

— 3HAKOMCTBO €O cepamu podecCuoHaTbHOM NeATeTbHOCTH, CBA3aHHBIMH C (PU3UKOM, 1
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JOCTIIKEHHSIX (PH3UIECKOM HAYKH.
MECTO YYEBHOI'O IPEJJIMETA «®U3UKA» B YYUEBHOM IIJIAHE

B cootBercTtBHmM ¢ PI'OC OOO dusuka sBiaseTcs 00s3aTeIbHBIM 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 TOJIOXKEHHUSI MOJIEKYJIIPHO-KMHETUUYECKOM TEOpUM CTPOEHHs BellecTBa. Macca U pa3mepbl
aTOMOB M MOJIEKYJI. ONBITHI, TOATBEPKIAIOLIUE OCHOBHBIE IIOJIOKEHUS MOJIEKYJIIPHO-KUHETHYECKOU TEOPUH.

Monenu TBEpOro, KUAKOIO U ra3000pa3HOro cocTosiHUM BenecTBa. Kpucraminyeckue u amopQHsle Tena.
OObsicHEeHnE CBOMCTB ra3oB, JKUJIKOCTEN U TBEPBIX TEJl HA OCHOBE MOJIOXKEHUN MOJIEKYIISIPHO -KUHETUYECKOM
teopun. CMaurBaHUE U KaWJUISIPHBIE ABJIEHUS. TeIIoBoe paclIupeHne 1 ckaTue.

Temnepatypa. CBsi3b TEMIEPATYPBI CO CKOPOCTHIO TEIIOBOTO JBUKEHUS YACTHII.

Buyrpennsis sneprust CriocoObl H3MEHEHNs BHYTPEHHEH S3HEPIUM: TEIIoNepeadya U COBEpUICHUE PaOOThI.
Bunel Tennonepenayn: TEMIONPOBOIHOCTb, KOHBEKLIUS, U3TyUEHHE.

KonunuectBo TenmnoTel. Y aenbHas TEIIOEMKOCTh BelleCTBa. Ternao00MeH 1 TEIIOBOE paBHOBECHE.
VYpaBHeHue TerioBoro 6ananca. [InaBnenue u oTBepAeBaHle KPUCTANIMYECKUX BEIIECTB. Y IeibHAast
tertoTa ruiaBienus. [TapooOpazoBanue u konnencanus. Mcnapenune (MC). Kunenne. Y nenbHas TemioTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPaTypbl KUIIEHUS OT aTMOC(epHOTro JaBieHus. BiaxxHoCTh Bo3tyxa.

OHeprus TOIUIMBA. Y JeJIbHAs 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 3aBUCUMOCTD JIaBJIEHUS BO3/yXa OT €ro 00bEéMa U HarpeBaHUs WK
OXJIAKACHUS

6. IIpoBepka runoTe3sbl JIMHEHHOM 3aBUCUMOCTH JUTMHBI CTOJIOMKA )KUKOCTH B TEPMOMETPUUECKOHN 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 KOJIUYECTBA TEIUIOTHI, TOJIYYEHHOTO BOJON MPU TEINIOOOMEHE ¢ 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 snexrpuueckux 3apsioB. DIeMeHTapHbIN AekTpuueckuil 3apsana. Ctpoenue aroma. [IpoBoaHuku
U JUBJIEKTPUKH. 3aKOH COXpAaHEHUS 3JIEKTPUUECKOT0 3apsija.

DneKTpuyecKuil TOK. Y CIOBHS CYIIECTBOBAHUS AIEKTPUUECKOrO TOKa. VICTOUHUKH MMOCTOSIHHOTO TOKA.
JlefcTBUS 2JEKTPUYECKOTO TOKa (TEIIOBOE, XMMUYECKOE, MarHUTHOE). DJIEKTPUYECKUH TOK B HKHUIKOCTAX
U razax.

Onektpuyeckas 1enb. Cuiia Toka. DnekTpuueckoe HanpsokeHne. ConmpoTUBIECHUE MTPOBOIHUKA. Y IETTHHO €
COMpOTHBIIEHHUE BemlecTBa. 3akoH Oma i1 ydyactka nenu. [locnenoBarenbHoe U napauienbHOE COETUHEHHE
MIPOBOJHUKOB.

PaGota 1 MOITHOCTD AneKTpruyecKoro Toka. 3akoH Jxoyns— JleHna. DnaexkTpuyeckue 1enu U NoTpeOuTenn
ANIeKTpUYecKoi sHepruu B ObITy. KopoTkoe 3aMbIKaHUE.

[ToctostHHbIE MarHuThl. B3auMonencTBue MOCTOSTHHBIX MarHuToB. MarHuTHOe mojie. MarHutHoe mose
3eMJIu U €ro 3HauYeHME I )KU3HU Ha 3emiie. OnbIT Dpcreaa. MarHuTHOE MoJie 3JIEKTPUYECKOTO TOKA.
[IpuMeHeHne 3eKTPOMArHuTOB B TEXHUKE. [[elicTBHE MarHUTHOTO IOJISI HA POBOJIHUK C TOKOM.
DJIEKTPOABUTATEIb TOCTOSTHHOTO TOKA. ICroib30BaHME AIIEKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX U
Ha TPaHCIOpPTE.

Omnprter @apazes. SIBnenne anekTpoMaruuTHoM nHAYKIHH. [IpaBumno Jlenma. Dnekrporenepatop. CrocoObl
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

=
w

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

=
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. B3aumogeicTBre NOCTOSSHHBIX MarHUTOB

=
(o]

. 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 TOJISt HA IPOBOJIHUK 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 CHJIbl B3AUMOJCHCTBUS KAaTYIIKH C TOKOM M MarHuTa 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 UCCETOBAHUIO SBICHUS SJIEKTPOMArHUTHON MHAYKIUH: UCCIIEOBAaHNE 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 ACATCIIBHOCTHU y‘IéHOFO.
Icmemuueckoe socnumanue:

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

l[enuocmu HAYYHO20 NO3HAHUAX

— OCO3HaHUE IECHHOCTHU q)HSquCKOﬁ HAayYKHM KaK MOIITHOI'O MHCTPYMCHTA ITIO3HAHUA MHUpPa, OCHOBEI
Pa3BUTHS TEXHOJIOTUIA, BAXKHEHIIIEH COCTABIISIIONIEN KYJIBTYpPHI;

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

— OCO3HaHHUC ICHHOCTHU 0e301acHOTO 06pa3a KN3HH B COBPEMCHHOM TEXHOJIOTHYECKOM MUPE,
Ba’>XHOCTH IIPpaBHJI Oe3omacHOro IOBEACHM Ha TPAHCIIOPTE, HA A0POrax, € 3JICKTPUYCCKHUM U TCIIJIOBBIM
O60py,I[OBaHI/IeM B JOMAIITHUX YCIIOBUAX;

— 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 UX BO3MOKHbBIX MOCJIEACTBUN IJI OKPY)KaIOL[Ieﬁ CpCabl,

— OCO3HaHHEe TI00ATBHOTO XapakTepa SKOJIOTHYECKHX MPOOIEM U IMyTel WX pelieHusl.
Aoanmauusa o0yuarouie2oca K U3MeHAIUWUMCA YCA0GUAM COUYUATLHOU U RPUPOOHOIL CPEOblL:

— TOTPeOHOCTH BO B3aUMO/ICHCTBUY MPH BHITIOJTHEHUH UCCIIEIOBAaHUIN U MPOEKTOB (PU3HUECKOI

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 BIIMSIHUSI Ha OKPY)KAIOLYIO CPEY, BOBMOXKHBIX ITI00AJTBbHBIX
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 PEIICHHsI, BEIOOP HanboJ1ee MOIXOIAIIET0 ¢ YIETOM CaMOCTOSATEIBHO BBIICTICHHBIX
KpUTEPHUEB).

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

— IIPOBOJMUTH I10 CAMOCTOATCIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN (1)1/1314%(31(14171
OKCIICPUMCHT, HEO0O0JIBIIIOE HCCIICIOBAaHUC (bH?)H‘ICCKOFO 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,

— IIPOrHO3UpPOBATH BO3MOIKHOC z(anLHeﬁmee Pa3BUTHUC (bHSH‘ICCKPIX IMpOLECCCOB, a4 TAKIKC BbIABHUI'aThb
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, IMarpaMMaMu, HHOM rpauKoi U X KOMOMHALIUSAMH.

YHuBepcanbHble KOMMYHUKATHUBHBIC IEHCTBUSA



Obwenue:

— B X0JIe 00CYX/IeHUs y4eOHOT0 MaTepHualia, pe3yIbTaToB JJaA00PaTOPHBIX padOT U IPOEKTOB 331aBaTh
BOITPOCHI IO CYHICCTBY 06cy>1<1[aeM0171 TCMbI U BBICKA3bIBATh UACHU, HALICJIICHHLIC HA PCIICHUC 3aJa4d U
NOJyIepKaHue OJIaroKeNnaTeIbHOCTH OOLICHUS;

— COIIOCTAaBJIATH CBOU CY)KJICHHS C CYXKICHUSMH JPYTUX YIaCTHUKOB JUaiora, 0OHapyXKUBaTh
pasinyue U CXOACTBO MO3ULMI; BEIPAKATH CBOKO TOUKY 3PEHUS B YCTHBIX M IMCBMEHHBIX TEKCTaX;
MyOJIMYHO TPEACTABIATH PE3YJIbTAThI BHITOJIHEHHOTO (PM3MUECKOTO OIBITA (IKCIIEPUMEHTA,

HCCTIEI0BaHUS, IPOCKTA).
Coemecmuasn oesamenbHOCHb (COMPYOHUUECHB0):

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

KOHKPETHOM (pr3nyeckoi mpoOiemsl;

— TMPUHUMATH [IEJIU COBMECTHOM JCSITEIHHOCTH, OPraHU30BBIBATH JIEHCTBUSI 1O €€ JOCTUKEHUIO:
pacrmpeiensiTh poyi, 00CYKAaTh MPOIECCHl U Pe3yIbTaThl COBMECTHOM pabOThl; 0000IIaTh MHEHUS
HECKOIBKUX JIFOJIEH;

— BBITIOJIHATH CBOKO 4aCTh pa60TI)I, JOCTHUTasA KAUECTBCHHOI'O pE3YyJIbTaTa M0 CBOEMY HAIIPABJIICHUIO 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 PA3IIMYHBIX MMOAX0AaX MPUHATHUS pPelIeHul (MHIUBUIYyaIbHOE, IPUHATHE
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 4e€jioB€Ka B XO€ Criopa Wik JUCKYCCHUU HA HAYYHYIO TCMY,

IMOHUMATb MOTUBBI, HAMCPCHHUA U JIOTUKY APYTroro.



Ilpunamue ceoa u opyzux:

— TpU3HABaTh CBOE MMPAaBO Ha OIIMOKY MPH pelIeHNH (PU3MUECKHX 3a/1a4 UM B YTBEPKACHUSIX 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 pa3Mepbl MOJIEKYJI, TEIJIOBOE JBMKEHUE aTOMOB M MOJIEKYI,
arperaTHbBIE COCTOSHHS BEIIECTBA, KPUCTAJUINYECKHE U aMOpP(HBIE Tela, HACBHIIIEHHBIA U HEHACHI -
LIEHHBIN Map, BIAKHOCTh BO3yXa; TEMIIEPATYpa, BHYTPEHHSsI SJHEPIUs, TEIJIOBOW JIBUTATENb;
AJIEMEHTAPHBIN ANEKTPUYECKUH 3apsifl, IEKTPUUIECKOE M0JIE, IPOBOJHHUKHU U TUIIEKTPUKH, TOCTOSHHBIN
NEKTPUYECKUI TOK, MArHUTHOE T0JIE;

— pa3nuuaTh SABJIEHUS (TEIIOBOE paclliipeHHe/ckaThe, Teronepeada, TeioBOe paBHOBECHE,
CMa4yuBaHUE, KAMWUISPHBIC SIBICHUS, UCTIAPEHUE, KOHIEH AU, TIIaBJICHUE, KPUCTAILTA3AIIHS
(oTBepeBaHme), KUTNIEHUE, TETUIONIEpeadya (TETUIONPOBOIHOCT, KOHBEKITHS, U3TyUEHHUE); DIICKTPU3AIIUS
TeJl, B3aMMOJICHCTBHE 3apsII0B, IEHCTBUS SJIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMO/ICHCTBHE
MarHuTOB, IEMCTBHE MAarHUTHOTO TIOJISI HA TIPOBOIHUK C TOKOM, SJIEKTPOMArHATHASI MHIYKIIHS ) TIO OTIH -
CaHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIONINX JaHHOE (HHU3UIECKOE

SIBJICHHUE,

— pacro3HaBaTh NMPOSIBIIEHUE N3YYEHHBIX GU3NYECKUX SIBJICHUN B OKPYXKAIOIIEM MHUpPE, B TOM YHCIIe
¢buznueckue SBICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSXKEHUE U KalMIIISIPHBIC SIBJICHUS B IPUPO/IE,
KpUCTAIIJIBI B IpUpoe, uznyuenue CoiHIla, 3aMep3aHue BoJ0EMOB, MOpCKHE Opu3bl, 00pa3oBaHue
pOCBI, TyMaHa, UHesl, CHeTra; JIEKTPUUECKHE ABJICHUS B aTMOc(hepe, dIeKTPUUYECTBO KUBBIX OPraHU3MOB;
MarHuTHOE 1oJje 3eMi, Apeid Mmoo coB, poJib MArHUTHOTO MOJIS 171 )KU3HU Ha 3eMJie, OJIIpHOE CH-
SIHUE; TIPH 3TOM N1E€PEBOIUTH MPAKTUUYECKYIO 3a7]a4y B YUeOHYI0, BBIJICNATH CYILIECTBEHHBIE
CBOMCTBa/MpU3HAKN (PUZNUECKHUX SBICHUII;

— OIIMCbIBAThb U3Y4YCHHBIC CBOMCTBA Tel U (1)I/I3I/ILI€CKI/I6 SABJICHUA, UCIIOJIb3Ys (bHSquCKI/Ie BCIIMYHHBI
(TeMnepaTypa, BHYTPCHHSAA SOHCPIUsd, KOJIUYCCTBO TCINIOThI, YACIbHAA TEMI0EMKOCTh B€HOICCTBA,
YAClbHasd TCIUIOTA IVIaBJICHUA, YACIbHAsA TCIIOTA Hap006pa30BaHI/I5I, yACIbHaA TCILJIOTa 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, SJICKTPUICCKOC HAIIPAKCHUEC, COIIPOTUBJICHUEC ITPOBOJHUKA, YACIIBHOC
COIIPOTHUBJICHUEC BCUICCTBA, pa60Ta W MOITHOCTD JJICKTPHUYCCKOI'O TOKa); IIpH OIMUCAHUM ITPABHUJIBHO
TpPaKTOBATb (bHSH‘ICCKI/Iﬁ CMBICJI UCITIOJIB3YEMBIX BCJINYHH, 0003HaYEHUS U CAMHUIIBI (1)I/I3I/I‘I€CKI/IX
BCIINYNH, HAXOAUTH q)OpMYJ'ILI, CBA3bIBAIOIIUC TAHHYIO (1)I/I3I/I‘IGCKYI-O BCJIMYNHY C APYTUMU BCIINUNHAMU,
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 TCOPHUU CTPOCHUA BCIICCTBA, IIPUHIUIT CYIICPIIO3ULIUN moJiei
(Ha Ka4CCTBCHHOM ypOBHC), 3daKOH COXpaHCHHA 3apsJad, 3aKOH Owma AJIg ydaCTKa Oe1n, 3aKOH Z[)KOYJ'IH -
.HCHI_[E[, 3aKOH COXpPAaHCHUSA SHCPIrUuu; Ipyu 3TOM JaBaTh CIIOBECHYIO (I)OpMy.]'IHpOBKy 3aKOHa U 3alliChIBaTh
€ro MaTCMaTUYCCKOC BBIPAKCHUC,

— OOBSICHATH (PU3NUECKUE MPOLIECCH H CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYallui
MPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBISBIATH 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 JJISl PEHICHUS 3a7a4H, BEIOUPATh 3aKOHbI
1 GopMyIibl, He0OXOAUMBIE IS €€ PeIeHNs, IPOBOJUTH PACYETHI U CPABHUBATH MOJYYCHHOE 3HAYCHHE

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

— pacmno3HaBaTh NPOOIEMbI, KOTOPHIE MOKHO PEIINUTH MPH MOMOIIH (PU3HMYECKHX METOI0B; UCTIONIB3YS
OIIMCAHUE UCCIIEIOBAHMS, BBIJIEIIATH IIPOBEPSIEMOE IIPEAIIOIIOKEHHUE, OLICHUBATH IIPABUIIBHOCTD MOPSIIKA
IIPOBECHUS UCCIIEIOBAHMS, J1€]aTh BEIBOBL;

— TIPOBOJMTH OIIBITHI IO HAOIIOACHUIO (PU3NYECKUX SIBICHUHN WM (PU3UYECKUX CBOWCTB TEI
(KanwIsipHbIE SIBJICHUS, 3aBUCHMOCTb JJaBJICHUSI BO3lyXa OT €ro 00bEMa, TeMIIepaTypbl; CKOPOCTH IPO-
11ecca OCThIBAaHUS/HArPEBAHUS TP U3TyYCHNH OT L[BETA U3ITy4aroleH/OTIONaroNnel TOBEPXHOCTH;
CKOPOCTb MCIIapEHUs BOJBI OT TEMIIEPATYPhl )KUIKOCTH U IUIOLIAIN €€ IOBEPXHOCTH; SIEKTpU3aLUs Tel
1 B3aMMOJICHCTBHE IEKTPUUECKUX 3apAI0B; B3aUMOJEHCTBUE MOCTOSHHBIX MarHUTOB, BU3yalIU3alus
MarHUTHBIX M0JIEH TIOCTOSIHHBIX MarHUTOB; I€MCTBUS MarHUTHOTO I0JIS HA IPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA AIEKTPOABUraTelIsl IOCTOSIHHOTO TOKa): (OpMYIUpPOBAThH
IIpOBEpsiEMbI€ MPEAIOJI0KEHHS], COOMpaTh YCTAHOBKY U3 MPEATI0KEHHOTO0 000PYA0BaHUSI; OMTUCHIBATD
XOJ1 OTbITa U (GOPMYJIUPOBATh BHIBObI;

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

pe3ynbTaThl U3MEPEHUH C YIETOM 3aJaHHON aOCOTIOTHOM MOTPEITHOCTH;

— MPOBOAMTH MCCIICIOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKOM BEIIMUNHBI OT JPYTOH ¢
WCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCHMOCTD COMTPOTHUBIICHHSI IIPOBOJHUKA OT €TO JIJTUHBI,
TIJIOIATA TTOTIEPEYHOTO CEYCHUS U YICIHHOTO COTPOTHUBIICHUSI BEIIECTBA MPOBOAHUKA; CHUJIBI TOKA,
HIYIIEro Yepe3 MPOBOIHUK, OT HAMPSHKEHUS Ha TPOBOIHUKE; HCCIIEIOBAHUE TIOCIICIOBATEIHFHOTO H T1a-
paUIETLHOTO COEAMHEHUH TTPOBOJHUKOB): TIFIAHUPOBATh MCCIICIOBaHNE, COOUPATh YCTAHOBKY U
BBITIOJTHATH U3MEPEHUS, CIASAYS MPEAIOKEHHOMY IIIaHy, PUKCUPOBATH PE3YJIbTAThI OJTY4CHHOU
3aBMCHMOCTH B BHJIC TaOJIMI ¥ TPaUKOB, JAeJIaTh BHIBOJIBI 110 PE3yJbTaTaM HCCIICIOBAHNS,

— MIPOBOAMUTH KOCBEHHBIE U3MepeHUs (PU3NUECKUX BeNUYHH (yIeIbHas TeIJI0EMKOCTh BEIIECTBa,
COMPOTHBIIEHUE MPOBOIHUKA, pa0OTa U MOILIIHOCTb AIEKTPUUYECKOTO TOKA): TNIAHUPOBATH U3MEPEHHUSI,
coOuparh SKCIIEPUMEHTANIBHYIO YCTAHOBKY, CIIEAYsI MPEAT0KEHHON HHCTPYKIIUHU, U BBIYUCIIATH

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

— XdpaKTCPHU30BaATb IIPUHIUIIbI ﬂeﬁCTBHﬂ N3YYCHHBIX HpI/I60pOB N TCXHHUYCCKHUX yCTpOﬁCTB C OHOpOﬁ
Ha UX OIMKUCaHUsA (B TOM 4YHCJIC: CUCTEMA OTOINICHUSA JOMOB, TUT'POMETP, I1apOBasi Typ6I/IHa, aMIICpMETp,
BOJIbTMCTD, CUETUYHK BHeKTqueCKOﬁ OHEPTUH, SJICKTPOOCBCTUTCIILHBIC HpI/I60pBI, HarpeBaTCJIbHbIC
3J'IeKTp0HpPI60pI>I (HpI/IMepH), QJICKTPUYICCKHUC MTPECAOXPAHUTCIIN, SJICKTPOMAT'HUT, DJICKTPOABUTATCIIb
IIOCTOAHHOTI'O TOKa), HCIOJIB3Yyd 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 ¢xemam "
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 MIPUMEPHI/HAXOAUTh HH(OPMAIIHMIO O IPUMEPAX MPAKTUYECKOTO 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 33/IaHUI HAyYHO-TIOMYJISIPHYIO INTEPaTypy PU3NIECKOTO
COJIepKaHus, CIIPaBOYHbIE MaTepualbl, pecypchl cetu VHTepHeT; BIaaeTh IpuéMamMmu
KOHCTIEKTHPOBAHUS TEKCTa, peoOpa3oBanus MH(POPMAILINK U3 OJTHON 3HAKOBOW CHCTEMEBI B JIPYTYIO;

— Co03/aBaTh COOCTBEHHbIE MMCbMEHHBIE U KpAaTKUE YCTHBIE cOO0IIeHHs, 000011as HHPOpMAIUIO U3
HECKOJIbKUX HCTOYHUKOB (PU3NYECKOTO COAEPIKAHMUS, B TOM YHCIIE MyOIMYHO MPEACTABIATh PE3YJIbTAThI
MIPOEKTHOM WJIM UCCIIE0BATENbCKOM AEATEIbHOCTH; IIPU TOM I'PaMOTHO UCHOJIb30BaTh U3yYEHHBIN

MOHATUIHBIN anmapaT Kypca (pU3UKH, COTPOBOXKAATH BHICTYIUIEHHUE MTPE3eHTAIINEH;

— TIpH BBINIOJIHEHUH YY€OHBIX IPOEKTOB U UCCIIEI0BaHUIN (PU3NYECKUX IPOLIECCOB PACIPEIENSTh
00513aHHOCTH B TPYIIE B COOTBETCTBUH C MTOCTABJIEHHBIMU 331a4aMU, CJIEANUTD 3a BBITIOJHEHUEM IJIaHa
NeUCTBUI U KOPPEKTUPOBATH €T0, a/IEKBaTHO OLICHWBATh COOCTBEHHBIN BKJIA]] B AEITEIbHOCTD IPYIIIIbI;

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



TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HaumenoBaHue pasaenos u teM | KoiamuecTBo yacos Jara Buasl gesitesibHOCTH Buasl, DJIeKTPOHHBbIE
/Il | IporpamMMsl H3yYeHUst dopmsr (uudposnie)
BCEro | KOHTPOJIbHbIE | MPAaKTHYECKHE KOHTPOJIS obpa3oBaTesbHbIe
padoThl padoTnl pecypest
Pa3nen 1. TensioBble siBJICHUS
1.1. | Ctpoenmne u cBoiicTBa BenjecTna | 7 1 0 HaG:roieHne ¥ MHTepIpeTaus OlbITOB, CBHACTEIbCTBYIONINX 00 aTOMHO-MOJIEKYJISIPHOM VYerHblii http://school-
CTPOCHHMH BEIIECTBA: ONBITHI C PACTBOPEHUEM pPa3JIUYHBIX BEIIECTB B BOJE, orpoc; collection.edu.ru
Penrenue 3aja4 1o OLEHNBAHUIO KOJIMYECTBA aTOMOB HIIM MOJICKYJI B eJuHuIe 06bEMa BemecTBa; | Konrponsnas | http:/fcior.edu.ru
Amnanu3 TekcTa JpeBHUX aTOMHUCTOB (Harmpumep, Gpparmenrta moamsl Jlykperus «O npupone pabora; http://www.fizika.ru
BeIei») ¢ N3I0KeHHeM 000CHOBAHM aTOMHOI rumoTessl (cMbIcioBoe uTeHne). Onenka Ipakruueckas | http://college.ru/fizika/
y6enuTeasHOCTH ATUX 000CHOBAHUIA; pabora; http://www.school.mipt.ru
O06BbsicHeHHE OPOYHOBCKOTO ABIMIKEHHS, SIBICHUS AU (y3nUH pasanduil Mex/y HUMH Ha OCHOBE http://kvant.mccme.ru/
MOJIOKEHUI MOJICKYJISIPHO-KHHETHYECKON TEOPHH CTPOCHUS BEIECTBa; http://www.e-
OO6BsCHEHNE OCHOBHBIX Pa3JIM4Uil B CTPOCHUH Ta30B, )KHIKOCTEH 1 TBEPABIX TEl C science.ru/physics
HCII0JIB30BAHHEM TOJIOKEHHUH MOJIEKYISIPHOKHHETHYECKOM TEOPHUH CTPOCHH S BELIECTBA; http://nano-edu.ulsu.ru
TIpoBeeHUe ONBITOB MO BBIPAIIMBAHUIO KPHCTAJIOB TOBAPEHHOI COJM MIIM caxapa; http://www.all-
TIpoBeaeHne U O0BSCHEHUE OMBITOB, AEMOHCTPUPYIOIIMX KAMHIUISIPHBIC SIBICHUS U SBJICHHE fizika.com/
CMa4YyuBaHHUS; http://interneturok.ru/ru
OO6bsICHEHNE POJIH KalTMJUISIPHBIX SBJICHUIT JUIS TOCTYIJICHUS BOABI B Opranusm pacrenuit (MC — http://elkin52.narod.ru/
ouosorus); http://www.all-
fizika.com/
1.2. | TensioBbIe nMpoecchl 21 1 3 OO00CHOBaHHUE PABUII H3MEPEHHSI TEMIIEPATYPBI; Yerubiit http://school-
CpaBHEHHE PasIMYHbIX CIIOCOOOB M3MEPEHHUS U LIKAJ TEMIIEPATYPBI; orpoc; collection.edu.ru
Ha6uioienne u 00bsCHEHNE OIBITOB, IEMOHCTPUPYIOIINX H3MEHEHHE BHYTPEHHEH YHEPr U Tena Konrposnsuas | http://fcior.edu.ru
B pe3yJbTare TeIIonepeaun u paboThl BHEIIHUX CHIL; pabora; http://www.fizika.ru
HaGuroneHue 1 00bsICHEHUE OIBITOB, 00CYXKACHUE IPAKTHYECKUX CUTYaluii, aeMoHcTpupyromux | IIpakrudeckas | http://college.ru/fizika/
pasIMYHbIe BU/IbI TEIIONEPEAUH: TEMIONPOBOJHOCTh, KOHBEKIMIO, U3ITyYECHUE; pabora; http://www.school.mipt.ru
HccnenoBanue sIBISHUS TEMIOOOMEHA [IPU CMEIIMBAHUH XOJIOHOM U rOpsvel BOBI; http://kvant.mccme.ru/
Ha6uno1eHre ycTaHOBIEHUS TEMIOBOTO PABHOBECHS MEX/Y TOpsYeii U X0JIO/HOM BOJOH; http://www.e-
Onpenenenue (M3MEPEHNE) KOIMYECTBA TETLIOTHI, IOJyYEHHOr0 BOJOM IPH TEMI000MEHE ¢ science.ru/physics
HATrpeThIM METAIMYECKUM LIUINHPOM; http://nano-edu.ulsu.ru
Onpenenenue (M3MEPEHUE) YACIbHON TEMIOEMKOCTH BEIIECTBA; http://www.all-
fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-
fizika.com/
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Paznen 2. DjaekTpuvecKHe H MATHHTHBIE SIBJIEHHS
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http://fcior.edu.ru/
http://www.fizika.ru/
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http://kvant.mccme.ru/
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http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://www.school.mipt.ru/
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http://nano-edu.ulsu.ru/
http://interneturok.ru/ru
http://elkin52.narod.ru/

2.1. | DmeKTpHYeCcKHE 3apPAADIL. 7 Hab6monenne v mpoBe/IeHUE OIBITOB 110 DJICKTPH3AI[MH TEJI IIPH CONPHUKOCHOBEHUH M HHAYKIHEHf; http://school-
3apsi;KeHHbIE TeJIa U HX HaGutogeHue u 00bsICHEHHE B3aHMOACHCTBUS OMHOMMEHHO U Pa3HOMMEHHO 3apSKEHHBIX TEI; collection.edu.ru
B3aHMojeiicTBHe OOBsicHEHHE IPUHIIMIA JeHCTBUS 3JIEKTPOCKOIA; http://fcior.edu.ru

OOBsicHEeHNE SBICHUH DIIEKTPH3ALUH IIPH COMPUKOCHOBEHHHU TEJ U MHYKIHEH ¢ http://www.fizika.ru
HCTIONIb30BAHHEM 3HAHUH O HOCHTEISX JIEKTPUUECKHX 3apsAJ0B B BEIIECTBE; http://college.ru/fizika/
PacnoznaBaHue 1 00BsICHEHUE SABJICHUH DIICKTPHU3AI[MHY B IIOBCEHEBHOM JKU3HMH; http://www.school.mipt.ru
Ha6untoieHue n 00bsCHEHHE OIBITOB, HILTIOCTPUPYIOLINX 3aKOH COXPAHEHH S IIEKTPUIECKOT0 http://kvant.mccme.ru/
3apsaa; http://www.e-
Habro/1enne OnbITOB 110 MOJICTMPOBAHUIO CHIIOBBIX JIMHUIT DJIEKTPUYECKOTO MOJIS; science.ru/physics
HccnenoBanue ACHCTBUS 3IEKTPUIECKOTO OIS HA IPOBOAHUKHI U JHANEKTPUKH; http://nano-edu.ulsu.ru
http://www.all-
fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-
fizika.com/

2.2. | IlocTOSTHHBII YJIeKTPHYECKHI 20 HaG:roieHne pa3inaHbIX BUIOB JACHCTBUS 2JIEKTPHUECKOTO TOKA H OOHAPYKEHUE STHX BUJIOB VYcTHbli http://school-

TOK JIEHCTBHS B IOBCEIHEBHOM KU3HU; or1poc; collection.edu.ru
COopKa 1 HCITBITAHKE HIIEKTPHUYECKOI IIEMH MTOCTOSHHOTO TOKa; Kourponsnas | http://fcior.edu.ru
V3mepenne cuitbl TOKa aMIIEPMETPOM; pabora; http://www.fizika.ru
M3mepeHne 2JIeKTPUIeCKOro HalPsKEHUs BOJTbTMETPOM; Ipaktnueckas | http://college.ru/fizika/
TIpoBeeHNe U 0OBSICHEHNE OIBITOB, IEMOHCTPUPYIOLINX 3aBUCHMOCTD JIEKTPUYECKOr0 pabora; http://www.school.mipt.ru
CONPOTHBIICHUS IIPOBOJIHUKA OT €r'0 AJIMHBI, VIO MONEPEYHOr0 CEUCHUS U MaTepuaa; http://kvant.mccme.ru/
HccnienoBaHne 3aBHCUMOCTH CHJIBI TOKA, TPOTEKAIOIIEr0 4epe3 PE3UCTOP, OT CONPOTUBIICHH S http://www.e-
pe3ucTopa U HaNpsHKEHUSIHA PE3UCTOPE; science.ru/physics
TIpoBepKa npaBuJia CI0KEHHs HAIPSHKEHUH [TPU [OCIIE0BATEILHOM COEIMHEHHU IBYX http://nano-edu.ulsu.ru
PE3UCTOPOB; http://www.all-
TIpoBepka npaBuiia ISl CHIIbI TOKA [IPU apaLIeIbHOM COEIMHEHHH PE3UCTOPOB; fizika.com/

http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-
fizika.com/

2.3. | MaruuTHble IBJIeHHs 6 WccnenoBanne MarHUTHOTO B3aMMOEHCTBHS MOCTOSHHBIX MarHUTOB; Verublii http://school-

V3y4eHre MarHUTHOTO MOJIsI TOCTOSHHBIX MATHUTOB IIPU UX 00bEAMHEHUH U Pa3/IeJeH H; orpoc; collection.edu.ru
TIpoBeaeHue ONMBITOB 110 BU3YaIN3AL[MHU TTOJISI TOCTOSIHHBIX MATHUTOB; Konrponbuas | http://fcior.edu.ru
W3ydeHue sBJICHHUS HAMATHUYMBAHUS BEIECTBA,; pabora; http://www.fizika.ru
HccnenoBanue IEHCTBUS SJEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY; Ipaxktuueckas | http://college.ru/fizika/
TIpoBeieHHE OMBITOB, JEMOHCTPUPYIOLIUX 3aBUCHMOCTh CHJIBI B3aMMO/IEICTBHS KATYIIKK C TOKOM | pabora; http://www.school.mipt.ru

¥ MarHUTa OT CHJIbI U HAIIPABIICHHS TOKA B KATYIIIKE;
AHanu3 CUTyanui NPaKTHIECKOTO MPUMEHCHHUS SJIEKTPOMATHUTOB (B OBITOBBIX TEXHHYECKUX
YCTPOMCTBAX, IPOMBIIIICHHOCTH, MEIHIIHHE);

W3y4enune aeifcTBUSI MArHUTHOTO MOJISE HA IIPOBOHHK C TOKOM;

M3ydenue neificTBUs 3IE€KTPOABUTATENS;

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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2.4. [ DnexTpOMArHUTHAS MHIYKIHUS

OTBITHI 10 UCCIICTOBAHUIO SBICHUS 3HeKTpOMaFHHTHO]7[ WHIAYKOHUH: UCCIICAOBAaHUEC U3MEHEeHU !
3HAYCHHUA U HAIIPABJICHUSA HHAYKIIHOHHOI'O TOKa;

VerHblii
onpoc;
KonTponbnas
pabora;
IpakTnyeckas
pabora;

http://school-
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/
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IHOYPOYHOE INTAHUPOBAHUE

Ne | Tema ypoka KounyecTBo 4yacos Jara Buasbi,
n/n u3ydeHus | popmbi
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE
KOHTPOJIs
padoThI padoThI

1. | OcHOBHBIC TIOJIOKEHUS 1 0 0 YcTHbIN
MOJICKYJIIPHO-KHHETUIECKO I OTIpOC;
TEOPHUH CTPOCHHS BEIIECTBA

2. | Mogenu tBEépmOTO, KMaKoro u |1 0 0 VYcerHbIN
ra3000pa3HOro COCTOSHUIMA OTIpOC;
BEIIECTBA

3. | CmauuBaHue 1 0 0 YcTHBIN

OTIpOC;

4. | KanwisipHbIe SIBIICHUS. 1 0 1 YerHbii
JlabopaTtopHnast pabota 0TIpoc;
"N3yueHne KanuuIspHBIX [IpaxTrueckas
sIBJICHUI" pabora;

5. | Kpucrammmueckue n amopdusie | 1 0 0 Y CTHBIH
TBEpJIBIE TENA OIIpOC;

6. | TeruioBoe pacmmpeHue u 1 0 0 YCTHBIN
cKatue 0TIpOC;

7. | OGoOmaromuii ypox 1o Teme 1 1 0 KonTposbHas
"CTpoeHue 1 CBOICTBA pabora;
BelecTna"

8. | Temmneparypa. BuyrpeHHss 1 0 0 YCTHBIN
SHeprus 0TIpOC;

9. | CnocoObl U3MEHEHHMSI 1 0 0 YcTHbIN
BHYTpPEHHEH SHEpruu OTIpOC;

10. | Buas! Teronepenayun 1 0 0 VcTHBIN

OTIpOC;

11. | Tenmnonepenaua B mpupoze u 1 0 0 Vel
TEXHHUKE OTIpoC;

12. | KonrponbHas pabdora mo temam | 1 1 0 KonTposbHas
"CtpoeHue U CBOICTBa paborta;
Bemiecta" u "Tennonepenaua”

13. | Komu4ecTBO TEIIOTHI. 1 0 0 VYcTHbIi
VY nenbHasa TEII0EMKOCTD OIIpOC;
BEIIECTBA




14. | TenmooOmen. Jlaboparopras YcTHbIH
pabota "HccnenoBanue 0IIpoc;
SIBJICHUS TEIUIOOOMEHA TIpU [TpakTrdeckas
CMEIIMBAHUH XOJIOTHOW 1 paboTa;
ropsiueit Bojb1"

15. | TermoBoe paBHOBECHE. VYcerHbii
JIaGoparopHas paboTa OTIpOC;
"OnpeneneHne KoJau4ecTna [TpakTrueckas
TEIUIOTHI, MOJIYYEHHOTO BOJIOM paborTa;

IIPH TEIIOOOMEHE C HAarPeThIM
METAJUTMYECKUM ITUIHHAPOM"

16. | YpaBHeHue TeioBoro OajnaHca. YcTHBIHI
JlabopaTtopHnast pabota 0TIpoc;
"Onpenenenue yaeiabHOMU [TpakTuueckas
TeTI0EMKOCTH BemecTBa" pabora;

17. | Pemrenue 3amad 1o teMe ITuceMeHHBIH
"TermooOMeH" KOHTPOJIb,

18. | [InaBnenue u oTBEpACBaHKE YcTHBI
KPUCTAJJIMYECKUX BEILIECTB OTIpOC;

19. | VaensHas TeruioTa miaBicHUS. VcTHbIi
JlaGopaTtopHnast pabota OTIpoc;
"OnpeneneHue yaeabHON [IpakTnueckas
TEIUIOTHI IUIAaBJIEHU JIpaa" pabora;

20. | [TapooOpa3oBanue u YcTHbil
KoHJeHcauus. Mcnapenue 0TIpOC;

21. | BnaxHOCTh BO3aYyXa YcTHbIi

0TIpOC;

22. | U3mepeHue BIaKHOCTH YcTHbIN
Bo3nyxa. JJaboparopnas pabota 0TIpOC;
"OnpeneneHnue 0THOCUTEIIbHOM [IpakTuueckas
BJI&YKHOCTH BO31yxa" pabora;

23. | Kunienue. Y nenpHas Temwiora VcTHbIit
napooopa3zoBaHus OTIpoC;

24. | Pemenne 3ama4 o teMe [TuceMeHHBIH
"N3MeHeHne arperaTHbixX KOHTPOJIb;
COCTOSIHMI BeriecTBa"

25. | DHeprust TOIUIMBA. Y IeNbHas YCTHBIH
TEIUIOTa CTOPAHUS OTIpOoC;




26. | [IpuHIMIIBI pabOTHI TEILIOBBIX YcTHbIH
nsurareneit. KITJ[ remiosoro OIIpOC;
JBUTATEIIS

27. | Peuienue 3ama4 o teMe [TuceMeHHBIH
"TemmoBsle sgBiienus"”. Buasl KOHTPOJIb;
TeIUIONepeIayn, KOJMIESCTBO
TEIUIOTHI, U3MCHECHHE
arperaTHbpIX COCTOSIHUI
BEILIECTBA, BIIAYXHOCTh BO3/1yXxa"

28. | Pemenue 3amad no teme [TuceMeHHBIH
"TeruoBble siBieHus". Buabl KOHTpOJIb;
TEIIONEePeIaur, KOJMIESCTBO
TEIIOTHI, U3MCHECHHE
arperaTHbIX COCTOSIHUI
BEIIECTBA, BJIAXKHOCTh BO3Ayxa"

29. | O6oOIaroIui YpOK 1O TEME [TuceMeHHBIH
"Tennosele siBIeHUS" KOHTPOJIb;

30. | KonTposbHas paboTa 1mo teme KontponpHas
"TemnnoBsie siBICHUS" pabora;

31. | DnmekTpu3anus Tel. VcTHbIi
B3anmopeiictBue 3apsoKeHHBIX OIIpOC;
tei. 3akoH Kynona

32. | DnekTpuyeckoe moJie. YcTHbil
HanpsikeHHOCTD 1oJis. 0TIpOC;
[TpunHnun cynepno3uuu
AIIEKTPUYECKHUX MOJIeH

33. | Hocurenu 35ieKTpruvecKux YcTHbil
3aps70B. 3aKOH COXPaHEHHUS 0TIpOC;
AIIEKTPUYECKOTO 3apsia

34. | CtpoeHue atoma YcTHbII

OTIpOC;

35. | [IpOBOTHUKY U AUIIICKTPHUKH. [TpakTrueckas
JIaGoparopHas paboTa paborta;
"HNccnenoBanue NeHCTBUS
AIIEKTPUYECKOTO OIS Ha
MIPOBOJIHUKY U TUANEKTPUKH"

36. | O0oOIarIUi YPOK TIO TEME KonTponbhas
"DreKTpUUecKHe 3apsiabl. paborTa;

3apshKeHHBIE Tea U UX
B3auMoaeiicTue"




37. | Onexkrpuueckuii Tok. Cuiia Toka YerHbii

0IIpoC;

38. | UcToYHUKH TOCTOSTHHOTO TOKA Ycerubiid

0IIpoC;

39. | eHcTBUS SIEKTPHUECKOTO TOKA YerHbii

0IIpOC;

40. | DneKTpUUECKHU TOK B VYerHbii
KUJKOCTSAX M razax 0IIpOC;

41. | DnexTpuyecKkas 1erb. VYcerHbIi
JlabopaTtopHnas pabota "COopka 0TIpocC;

Y TIpOBEpKa pabOTHI [TpakTrdeckas
ANEKTPUYECKOM 1T pabora;
MMOCTOSTHHOTO TOKa"

42. | Cuna toka. JlaboparopHas YcTHBIN
pabota "U3mepenue u OIIpOC;
peryJiMpoBaHue CUJIbI TOKA" [TpakTnueckas

pabora;

43. | DekTpudecKoe HaPsHKCHHUE. YcrHbii
JlaGopaTtopHnas pabota 0TIpoc;
"M3MmepeHue u peryiampoBaHue [IpakTnueckas
HarnpspKeHus " pabora;

44. | ConpoTHBIICHUE MPOBOTHUKA. YcrHbii
JlaGopaTopHas pabota 01Ipoc;
"UccnenoBanue 3aBUCUMOCTH [IpakTuueckas
CHWJIBI TOKA, UAYILEro Yyepe3 paborTa;
PE3UCTOP, OT CONMPOTUBIICHUS
pe3UCTOpa U HAMIPSKEHHS HA
pesucrope"

45. | 3akon Oma a71s yyacTKa Lenu Yerabii

OTIpOC;

46. | Y aenpHOE CONMPOTUBIICHHUE VcTHbIi
BemecTBa. JJabopatopHas 0IIpOC;
paboTa "3aBUCUMOCTb IIpaxTrueckas
AIEKTPUIECKOTO paboTa;
COMPOTHUBIIEHUS IPOBOJIHUKA OT
€ro JUTUHBI, TUIOIIA U
MOTIEPEYHOT0 CEUEHUS U
Martepuana"

47. | Peocrat. JlabopaTopHas paboTa )
"PerynupoBaHue CUIIbI TOKA [TpakTryeckas
peocratom" pabora;




48. | [TocnenoBarelibHOE COCTMHEHHE YcrHbIi
poBOIHUKOB. JlaGopaTopHas OTIpOC;
pabota "[IpoBepka mpaBuia [IpakTuueckas
CIIO’KEHUS HAIPSDKEHUH TIpU pabora;
I10CJIEJOBATEILHOM
COEJIMHEHUH JIBYX PE3UCTOPOB"

49. | [TapanienbHOe COCTUHEHNE YcerHbii
poBOAHKUKOB. JlaboparopHas 0IIpOC;
pabota "[IpoBepka mpaBuiIa st [IpakTuueckas
CHWJIbI TOKA IIPH MapaJlJICIIbHOM paborta;
COEJIMHEHUU Pe3UCTOPOB"

50. | Cmemanuble coequHEHUS YceTHEI
MTPOBOTHUKOB 0IIpOC;

51. | PaboTta 1 MOIITHOCTE YcrHblit
ANEKTPUUECKOTO TOKA. 3aKOH 0TIpOC;
Jxoyna—Jlenna

52. | Pacuét paboThl U MOIITHOCTH YcTHBI
ToKa. JJabopaTopHbIE OMBITHI: 0TIpOC;
"Onpenenenne padoThl [IpakTnueckas
AIIEKTPUYECKOTO TOKA, UAYILEro paborTa;
yepes pe3uctop” u
"OnpenesneHrue MOUTHOCTH
AIIEKTPUYECKOTO TOKA,

BBLJIENIAEMOI Ha pe3uctope”

53. | DIeKTPONpPOBOIKA U YcTHbil
MOTPEOUTENHN DIEKTPUUECKOM 0TIpOC;
sHepruu B ObITy. KopoTkoe [TpakTrueckas
3ambikanue. JlabopaTtopHas pabora;
pabota "Omnpenenenne KI1J]

Harpesarens. MccienoBanue
3aBUCHUMOCTH CHJIBI TOKA,
UIYIIET0 Yepe3 JaMIIOUKy, OT
HanpspKeHus Ha Heil"

54. | Pemenune 3amay 1o teMam [TuceMeHHBIH
"Cuna Toka, HalpsKeHue, KOHTPOJIb;
CONPOTHUBIIEHUE, 3aKOH OMa 15t
y4acTKa IeNH, YAeTbHOe
CONIPOTHUBIIEHUE, COCAMHEHUS
MPOBOIHUKOB"

55. | Pemenne 3amad mo teMaM [TuceMeHHBIH
"3akon Oma [uId y4acTka LelH, KOHTPOJIb;

paboTa 1 MOIITHOCTh TOKA,
3akoH Jlxxoyns-Jlenna"




56. | O0oOIIaroIKi YPOK IO TEME [TuceMeHHBIH
"DOnexTpuueckue BICHUS" KOHTpOJIb;

57. | KontpombHas paboTa 1mo reme KonTposnbHas
"DOnexTpuueckue BICHUS" paborta;

58. | MaruutHoe moJie. OmbIT YcerHbii
Opcrena. JlaboparopHas pabota 0TIpocC;
"UccnenoBanue aecTBUs [TpakTuueckas
ANEKTPUYECKOTO TOKA Ha paborTa;
MarHuTHYIO CTpeiKy "

59. | MarautHoOE€ moJie YcTHBIN
ANEKTPUIECKOTO TOKA. 0TIpoc;
DOnexkrpoMarHut. JlabopaTtopHast [TpakTnueckas
pabota "OMmbITHI, pabora;
JIEMOHCTPHUPYIOIINE
3aBUCHUMOCTD CHJIBI
B3aUMO/ICHCTBUS KaTyIIKU C
TOKOM M MarHUTa OT CHUJIbI TOKA
Y HaIpaBJIEHUS TOKa B
KaTymke"

60. | [TocTOSIHHBIC MarHUTHI. YcrHbil
JlaGopaTopHbie pabOTHI O1Ipoc;
"UccneqoBaHnue MarHuTHOT'O [IpakTnueckas
B3aMMO/ICHCTBUS TIOCTOSTHHBIX paborTa;
MarauToB" u "M3yuenue
MarHuTHOTO TOJISl HOCTOSTHHBIX
MarHuToOB MPH UX 00bETUHEHUU
U pazaesneHun"

61. | MarauTHOE 10Ji¢ 3eMIJIH U €ro YcTHbIN
POJIb IS )KU3HU Ha 3emiie OIpoc;

62. | JleficTBHe MarHUTHOTO TIOJISI HA YcTHbIN
MIPOBOJHHUK C TOKOM 01poc;

63. | DiekTpoaBUTATENb YcTHbIit
MOCTOSIHHOTO TOKA. OIpoc;
JIaboparopHas paboTa [TpakTrdeckas
"KoHcTpynpoBaHue U U3y4eHHE pabora;
paboThI 3eKTpoBUTaTeNs"

64. | KI1J >nexTpoaBurarens VeIl

OTIpOC;




65.

KonTtponsHas pabota o Teme

"MaruuTtHele sBiaeHus"

KoHTponbHas
paborTa;

66.

[ToBTOpenue u o6o0mIEeHNE
coziepkanus Kypca puszuku 8
knacca. Temsl "CtpoeHue u
CBOMCTBA BellleCTBA. TeIIOBBIE

SIBJICHUS"

YcTHBIN

OTIpOC;

67.

[ToBTOpEeHue u 060061IEHNE
coJiep’kaHus Kypca GU3NKH 8
kiacca. TeMbl "DnekTpuueckue

W MarduTHBIE sBJIeHUS"

YceTHBIN

OTIpOC;

68.

Wrorosas koHTposIbHas paboTa
1o Kypcy ¢usuku 8 kiacca.
Temsl "CTpoeHue u cBoiicTBa
BellleCTBA. TeIIOBbIE SIBICHUS.
DNEeKTpUYECKUEe U MarHUTHBIE

ABIeHUS"

KoHTponbpHas
pabora;

OBUIEE KOJIMYECTBO HYACOB
I10 ITIPOTPAMME

68
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YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 11 YHEHUKA

®dwusuka 8 knacc/Ileprrmkua A.B., OO0 «IPODA»; AO «M13natenbctBo [IpocBenienuey;
A.B. Tlepoimkuna @usnka-8xa 2017 M. [poda;;
BBenure cBO# BapuaHr:

METOANYECKHUE MATEPHUAJIBI VI YUUTEJIA

A.B. Ieporkna @usuka-8kn 2017 M. JIpoda

H.B. ®wionoBnu Metoamueckoe nmocobue 2015 M. Ipoda

A.E. MapoHn, E.A. Mapon CamocTosiTeNIbHbIC U KOHTPOJIbHBIE pa0boThi-8 kitacc 2017 M. JIpoda
B.B. IllaxmatoBa ,0.P. llledep Auarnoctuueckue padotsl -8 kimace 2016 M. [Ipoda

A.E. MapoH, E.A. Mapon, C.B. ITo3oiickuit Coopark Bompocos u 3agaa 2015 M. Ipoda

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

http://school-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-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/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYJIOBAHHUE

O6opynoBanne kaOuHETa

1. Jocka yueOHast MarHuTHas 2

2 .Cron yuntensckuit 1

3. Cryn yuutenbekuit 1

4.1lkad 4

5. Cron yuennueckuii 18

6 .Cryn yuennueckuii 36

7 .Crenpg «KpaTHbie U T0bHBIE SIUHUIIBD 1

8. Tabmuma «HexoTopsix Gusndeckux BeandnH B cucreme CH» 1
9.IIpaBuna mo TexHuKe 0€30TaCHOCTH TPH BBITIOJHEHHUE JabopaTopHOi padoTh! 1
10. [Macmiopt xabunera 1

11. HOyTOYK

12. mpoexTop

13. MY

OBOPYJIOBAHMUE JJISI TPOBEJIEHUSI IABOPATOPHBIX, TIPAKTUYECKHUX PABOT,
JEMOHCTPAIIMIA

Ta0au1e!

8 kiacc

21 BayTpeHHss SDHEPTHS.

22 KonuyecTBO TETIOTHI.

23 3aK0H COXpaHEHUS U TIPEBPAIICHUS SHEPTHH.

24 TInaBneHue U OTBEPACBAaHUE KPUCTATUTMUECKHUX TEI.

25 Ucnapenue. Kunenwue.

26 BrnaxxnocTh Bo3ayXa.

27 PaboTa raza u mapa npu paciimpeHuu.

28 DiekTpu3anus Ted.

29 CtpoeHue aTOMOB.

30 DnexTpuyecKkuit TOK. DIEKTpUUECKas 1eTb.

31 DnexTpuyecKuil TOK B METaJUIax.

32 DReKTpUUYecKoe HaIpsHKEHUE.

33 M3mepeHue CUITbI TOKA U HANIPSDKEHUSL.

34 DnexTpuuecKoe COMPOTUBICHUH € MTPOBOAHMKA. 3aKoH OMa Juid yyacTKa [EenH.
35 YnenpHOE COMPOTHUBIICHNE TPOBOIHUKA.

36 IocnengoBarenbHOE U MAPAIIEIBHOE COSMHEHNE TPOBOJHUKOB.
37 MoUTHOCTB AIIEKTPUIECKOTO TOKA.

38 MarnuTHOE more.
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