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INOACHUTEJIbBHAS 3AIINCKA

Copneprkanue mporpaMMbl HaIIpaBJIeHO Ha (HOPMUPOBAHHE €CTECTBEHHOHAYYHON IPAMOTHOCTH y4YaIlUXCsl U
OpTraHU3aIMI0 U3y4YeHUs! (PU3UKU Ha JeSITeIHbHOCTHON OCHOBE. B Hell yUUTBHIBalOTCS BO3SMOKHOCTH MTPEeIMETa
B peanmzanuu tpedoBanuit ®PI'OC OOO K mIaHupyeMbIM JTUYHOCTHBIM U METAIPEAMETHBIM Pe3yJIbTaTaM
00y4eHHUs, a TAKXKe MEXKIIPEIMETHBIC CBSI3H €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB Ha yPOBHE
OCHOBHOTI'O 0011eT0 00pa30BaHusl.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O ITIPEJIMETA «®PU3UKA»

Kypc pusuku — cucremooOpa3yromimii Jyisi €CTECTBEHHOHAYYHBIX YUSOHBIX MPEIMETOB, TOCKOIBKY
(du3HUYecKre 3aKOHBI JIS)KAT B OCHOBE TIPOIECCOB U SBIICHUH, M3y9aeMbIX XUMHUEH, OM0JIOTHEH, aCTPOHOMUEH
u pusndeckoit reorpadueii. Dusuka — 3TO MpPEeaAMET, KOTOPHIK HE TOJIBKO BHOCHUT OCHOBHOM BKJIAJ] B
€CTECTBEHHOHAYYHYIO KapTUHY MHUPA, HO U MPEAOCTaBIsIeT Hanboee sicHble 00pa3Iibl MPUMEHEHUS
HAy4YHOT'O METO/Ia MO3HAHUS, T.€. cmoco0a MoMyYyeHHs JOCTOBEPHBIX 3HaHU o0 Mupe. Hakonen, pusuka —
3TO MPEAMET, KOTOPBIN HApsAy C IPYTUMH €CTECTBEHHOHAYUYHBIMU IIPEIMETAMHU JI0JKEH J1aTh IIKOJIbHUKAM
Mpe/icTaBlIeHUE 00 YBIEKATEIbHOCTH HAYYHOTO UCCIIEIOBAHUS U PAJOCTH CAMOCTOSITEILHOTO OTKPBITHUS
HOBOTO 3HAHMHS.

Opna 13 rIaBHBIX 331324 GU3UYECKOTO 00pa30BaHUA B CTPYKType 00IIero o0pa3oBaHus COCTOUT B
(bOopMUPOBaHUU €CTECTBEHHOHAYYHOM IPaMOTHOCTH M MHTEpEca K HayKe y OCHOBHOM MaccChl 00y4aroumxcs,
KOTOpBIE B JaJbHEWIIEM OyIyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cdepax aedarenbHocTd. Ho He MeHee
BAKHOM 3aJ1auei SIBJISAETCS BBIABICHUE U NTOATOTOBKA TAJAHTIMBBIX MOJIOABIX JIOAEH IS MPOAOJIKEHUS
o0Opa3oBaHMs U JaNbHEUIeH npodeccuoHANbHOM IeATENHbHOCTH B 00JIaCTH €CTECTBEHHOHAYYHBIX
UCCIIETIOBAHHUM U CO3JaHUU HOBBIX TeXHOJIOTUN. COrJacHO MPUHATOMY B MEXIYHAPOJAHOM COOOIIECTBE
omnpezaeneHuto, EcrecTBeHHOHaYYHAsI TPAMOTHOCTD — 3TO CIIOCOOHOCTh YENIOBEKa 3aHUMATh aKTUBHYIO
TPAKIAHCKYIO IMTO3HUITUIO TT0 OOIIECTBEHHO 3HAYMMBIM BOTIPOCAM, CBS3aHHBIM C €CTECTBEHHBIMHU HayKaMH, U
€ro rOTOBHOCTb HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU HIesiIMUA. HaydyHO-TpaMOTHBIN YEJIOBEK CTPEMUTCS
Y4acTBOBATh B apTYMEHTUPOBAHHOM OOCYKJICHUH MPOOJIeM, OTHOCSIIUXCS K €CTECTBEHHBIM HAyKaM U
TEXHOJIOTHSIM, YTO TPEOYET OT HEro CIAEAYIOIMINX KOMIIETEHTHOCTEH:

— HAY4HO O0BACHATH SABJICHUA,
— OICHUBATh U ITIOHHUMATb 0COOEHHOCTH HAay4YHOI'0 UCCJICAOBAHUA,
— HHTCPHNPETUPOBATH JAaHHBIC U WUCIIOJb30BaTh HAYYHBIC NOKA3aTCIbCTBA AJId IMOJTYYCHHA BBIBOIOB.

N3yuenue ¢pu3nku cniocoOHO BHECTH pellaloluil BKIaa B GopMUpoBaHUE €CTECTBEHHOHAYYHOU
TPAaMOTHOCTH OOYJarOIITHXCsl.

HEJIN U3YUYEHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

[enn nzydenus GpU3MKA Ha ypOBHE OCHOBHOTO 00IIIero oopasoBaHus onpeneiacHsl B Konmnenun
npenoaaBaHus yueoOHoro npeaMera «Pu3nka» B 00pa3zoBaTeIbHBIX opranu3amusax Poccuiickoit @eneparuu,
peaTu3yoLX OCHOBHBIE 00111e00pa3oBaTeIbHbIE IPOrpaMMBbl, YTBepkIEHHOU perenrneM Komternn
MunucrepcTBa npocserienus: Poccuiickoit deneparyn, npotokoi ot 3 aekadps 2019 r. Ne [TK4BH.

[enn nzydyeHus: GU3NKU:

— mpHoOpeTeHne UHTEepeca U CTPEMIICHHUS 00yJaronINXcs K HAyYHOMY U3YUEHUIO MPUPOJIbI, pa3BUTHE
UX UHTEJUIEKTYyaJIbHbIX U TBOPUYECKUX CIIOCOOHOCTEI;



— pa3BUTHUE NPEJCTABICHUN O HAYYHOM METO/E NMO3HaHUs U (OPMUPOBAHKE UCCIIE0BATEIHCKOTO
OTHONICHHUS K OKPYKAIOIITUM SIBJICHUSIM;

— (opmupoBaHHEe HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4yeHHUs] OCHOB CTPOCHUS MaTEPUH U
byHIaMEeHTAIbHBIX 3aKOHOB (DU3HKHU;

— (dopmupoBaHKE MPEACTABICHUHN O poJH (DU3UKU JJIs1 PAa3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH
1 TEXHOJIOTHi;

— pa3BUTHUE NPEJCTABICHUN 0 BOBMOXKHBIX cpepax Oyayieit npodeccuoHaibHON AeSITENbHOCTH,
CBSI3aHHOM C (PM3UKOMH, MOATOTOBKA K JajbHEieMy 00y4eHHIO B 9TOM HalpaBICHUH.

JlocTrkeHre 3TUX 1IeJIe Ha YPOBHE OCHOBHOT'O 00IIIEro 0Opa30BaHUs 00SCIICYMBACTCS PEIICHHEM
CIIETYIOIINX 3a/1a4:

— HpI/IO6peTeHI/Ie 3HAHUH O JUCKPETHOM CTPOCHHUH BCIICCTBA, O MCXaHUYCCKHX, TCIIJIOBBIX,
OJICKTPUYCCKUX, MArHUTHBIX U KBAHTOBBIX SABJICHUAX,

— TpHOOpeTEeHNE YMEHUH ONMUCHIBATh U OOBSICHATH (PU3MUECKUE SBJICHUS C UCIIOJIb30BAHUEM
MOJTYYECHHBIX 3HAHUIA;

— OCBOCHHC MCTOJ0B PCIICHUA HpOCTCﬁIHHX paC‘IéTHHX 3aJa4 ¢ UCII0Jb30BaHUCM q)HSI/I‘leCKI/IX
MOZ[GJIef/'I, TBOPYCCKHUX U ITPAKTUKO-OPHUCHTUPOBAHHBIX 3a/1a4;

— Pa3BHUTHUC YMGHI/Iﬁ Ha6J'II-OI[aTB MNPpUPOAHBIC ABJICHHA U BBIIIOJIHATDL OIIBITHI, na6opaToprle pa6OTbI u
OKCIICPUMCHTAJIBHBIC HCCJICAOBAHUS C UCIIOJIb30BAHUEM U3MCPUTCIIbHBIX HpI/I60pOB;

— OCBOCHHUE IPUEMOB PadOTHI ¢ nH(popManHel (PU3HIECKOTO COJCpKAHUS, BKITIOYast HH(POpPMAIIHIO O
COBPEMEHHBIX JOCTIKEHUSIX (DU3UKH; aHAIU3 U KPUTHYECKOE OlleHUBaHUE HHPOPMAIIIH;

— 3HAKOMCTBO cO cepamu MpodeccuoHAIbHOM 1eATeIbHOCTH, CBI3aHHBIMU C (U3UKON, U
COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMHU HA JJOCTHKEHUSIX (DU3HUECKON HAYKU.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBUn ¢ PT'OC OO0 ¢usnka sBisercs 00s3aTeIbHBIM MPEAMETOM Ha YPOBHE OCHOBHOTO
oO1mero oopazoBanusi. JlaHHas mporpamMma npeaycMaTpuBaeT uzydeHue Gu3uku Ha 6a30BOM YpOBHE B 8
KJ1acce B 00béMe 68 yacoB Mo 2 yaca B HEACIIO.

COJAEP)KAHUE YYEBHOI'O ITPEIMETA

Pa3gen 1. TenioBbIe IBJICHUSA

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KNHETHYECKON TEOPUH CTPOEHUS BelecTBa. Macca u pasmepsl
aTOMOB M MOJIEKYJI. OTIBITHI, OATBEPKIAIOLINE OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPHH.

Mopenu TBEpAOro, JKUAKOTO M ra3000pa3HOro COCTOSAHUH BemecTBa. Kpucrananueckue 1 aMopQHBbIe Tena.
OObscHEHnE CBOMCTB ra3oB, JKUJIKOCTEH U TBEPIBIX TEJI HA OCHOBE MOJIOXKEHUN MOJIEKYISIPHO-KUHETUYECKON
teopun. CMayrBaHUe U KallWJUIAPHBIE IBJIEHUS. TEII0BOE paclIMPEHUE U CKATHE.

Temneparypa. CBsi3b TeMIEPATYPbI CO CKOPOCTHIO TETNIOBOTO ABUKEHUS YACTHIL.

Buytpennss sueprust CriocoObl U3MEHEHUS BHYTPEHHEH YHEPrHH: TEIUIoNepeaya U COBEpIIeHHE paboThlI.
Buasl Tenionepenaun: TemonpoBOIHOCTh, KOHBEKIIHS, U3TyUEHHUE.

KonnuectBo Temnotsl. VYjaenpHas TEIUIOEMKOCTh BellecTBa. TemaooOMeH M TEMIOBOE pPaBHOBECHE.
VYpaBHenue ternoBoro Oananca. [ImaBieHre W OTBepleBaHHWE KPUCTANIMYECKUX BEIIECTB. Y AeibHas
tertoTa TiaBiaeHus. [lapoo6pazoBanue u koHaeHcanus. Mcmapenune (MC). Kunenne. YaenbHas Termiora
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYpbl KUTIEHHS OT aTMOC(hEepHOro AaBieHus. BiaxxHocTh Bo3ayxa.

3H€pI‘I/I$I TOILJIMBA. yIIeHI:HaH TCIIJIOTA CTOpaHus.



[Tpuntumnber paboTs! TermoBsix Asurateneid. KI1J[ temmoBoro asurarens. TenaoBbie JBUTATENH U 3aIUTa
okpyxatomei cpeanl (MC). 3akoH coxpaHEHUs U TPEBPAIICHHS SDHEPTUHU B TEIUIOBBIX mporteccax (MC).

Hemoncmpayuu

HaGmronenne OpOyHOBCKOTO JIBHKCHUS

Ha6monenue nuddy3un

Habumronenue siBjaeHuit cMauMBaHus U KalWUISIPHBIX SIBJICHUI

HaburoieHune TemioBoro pacivupeHust Tei

V3MeHeHre TaBIeHHS Ta3a IPH U3MEHEHHH 00bhEMa M HarpeBaHUH WM OXJIAXKICHUU
[IpaBuia u3MepeHus: TeMIepaTypbl

Bugp! Temonepenaun

OxJaxxJIeHre PU COBEPIICHUH PAOOTHI
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HarpeBaHHe IIpU COBCPUICHUU pa6OTBI BHCITHUMU CHUJIaMH

[EEN
o

. CpaBHEeHHE TEIJIOEMKOCTEH pa3InYHbIX BEIIECTB

[EEN
[EEN

. Habmonenue kuneHus
12 .HaGnroaeHue nocTosHCTBA TEMIIEPATYPhl IPU IIJIaBICHUN
13. Mozaenu TEIUIOBBIX ABUTATEIIEN
Jlabopamopuwvie padbomot u onvimul
1. OnbITe 1O OOHAPYKEHHIO IEHCTBHS CHII MOJICKYJISIPHOTO MPUTSIKCHUS
OnpIThI 10 BRIpAIIMBAHUIO KPUCTAJIOB IIOBAPEHHOW COJIM WIIM caxapa
OmnbITH IO HAOTIOIEHUIO TEIUIOBOTO PACHIMPEHHS T'a30B, )KUKOCTEH M TBEPIBIX TET
Omnpenenenue qaBiaeHus BO3ayXa B OaJUIOHE HITTPHUIA

S S A

OHLITBI, ACMOHCTPUPYIOIIUEC 3aBUCUMOCTEb JaBJICHUSA BO34YyXa OT €T0 00BEMa U HarpCBaHus WA
OXJIAXKACHUA

6. IIpoBepka rUmoOTe3bl IMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUUYECKON
TpyOKe OT TeMIepaTypbl

7. HabmoneHue U3MEHEHUs! BHYTPEHHEH SHepruu Tena B pe3ysbTaTe Terionepeaadn 1 padoTbl
BHEIITHUX CHUJI

8. MHccrenoBanue siBIeHHS TETIOOOMEHA MPU CMEIIMBAHUH XOJIOTHOW M TOPSTYEH BOJIBI

9. Ompenenenue KOIMYECTBA TEIIOTHI, MTOJYYEHHOTO BOJOH MPH TEIUIOOOMEHE C HarpeThIM
METAJITMYECKUM LIUJTUHAPOM

10. Onpenenenue yaenpHON TEMIOEMKOCTH BEIIECTBA
11. UccnenoBaHue mporecca UCIapeHus

12. OnpeneneHyre OTHOCUTENILHON BIaKHOCTH BO3yXa
13. Onpenenenne yaenpHON TETUIOTHI TUTABIICHHS JIbJIA

Pa3nes 2. DiiekTpuyecKkHe M MATHUTHBIC SIBJICHHSA

3HCKTpPI3aI_[I/ISI TCII. ﬂBa poaa SJICKTPUUICCKHUX 3apAa0B. BzaumoneiictBue 3apAKCHHBIX TCJI. 3akoH KyHOHa

(3aBHCHMOCTD CHJIBI B3aUMOJICHCTBHSI 3aPSHKEHHBIX TEJ OT BETUYMHBI 3aPSI/IOB U PACCTOSIHUS MEXKTY
TeJIaMHu ).

Onekrpuueckoe noje. Hanpspk€HHOCTH 3neKTpuueckoro nodis. [I[puHIun cyneprno3ninu 31eKTPHIeCKUX
noJiei (Ha KaYeCTBEHHOM YPOBHE).

Hocurenn snmekTpryeckux 3aps10B. DJIEMEHTAapHBIN dneKkTpuyeckuid 3apsia. Ctpoenne atoma. [IpoBogHukn
U AUDJIEKTPUKH. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

DJIEKTPUUYECKUI TOK. YCIIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOTO TOKA. VICTOUHMKM TOCTOSHHOTO TOKa.
JIeHCTBUS STEKTPUYECKOTO TOKA (TEIIOBOE, XMMHYECKOE, MArHUTHOE). DJIEKTPUYECKUN TOK B )KHJIKOCTSIX
U Trazax.



OnekTpuyeckas uenb. Cuiia Toka. IJIeKkTprudeckoe HanpsbkeHue. ConpoTUBIICHHE TPOBOJAHUKA. Y IETTbHOE
COIPOTHBIIEHUE BellecTBa. 3akoH Oma Ji1s yyactka nenu. [locnenoBarenbHoe U napaienbHOE COETUHEHHE
IIPOBOJHUKOB.

PaboTa 1 MOIITHOCTH 2JIEKTpUUYECKOTro ToKa. 3akoH JIkoyns— JIeHma. DieKkTpruiecKue enu u
MOTPEOUTENH NEKTPUIECKON 3Heprun B ObITy. KOpoTkoe 3aMbIkaHue.

[TocrosiHHBIE MarHuTHl. B3ammopeiicTBHE NMOCTOSHHBIX MAarHUTOB. MarHuTHOE moje. MarHuTHOE HoJie
3eMJIu ¥ ero 3HaueHue AJis xku3HU Ha 3emuie. OnbIT Opcrena. MarHuTHOE 10J1e 2JIEKTPUYECKOTO TOKA.

HpI/IMeHeHI/Ie SJICKTPOMArduTOB B TCXHHKE. I[ef/'ICTBI/IC MAaravMTHOTI'O I10JIA Ha ITPOBOJHUK C TOKOM.

DNeKTpoBUTaTeNIb NOCTOSHHOIO ToKa. Mcronb30Banue anekTpoaBuraresiell B TEXHUYECKUX YCTPOWCTBaxX U
Ha TPaHCIOPTE.

Omnbiter @apazes. SIBnenue anekTpoMarauTHor HHAYKIUU. [IpaBuio Jlenna. Dnekrporeneparop. CriocoOs

MOJIYYEHUS DJIEKTPUYECKON SHEPTUH. DIEKTPOCTAHLIUN HA BO30OHOBIIIEMbIX HCTOYHUKAX SHEPTHUU.
Jemoncmpayuu

DeKTpu3aIus Tel

JIBa pojia 2IEKTPUUECKUX 3aps0B M B3aUMOJICHCTBUE 3apsKEHHBIX Tell

YCTpONCTBO U JIEUCTBUE 3JIEKTPOCKOMA

DJIIEKTpOCTaTUYECKAsl NHIYKIUSA

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsI0B

[IpoBOJIHUKY U IUDIEKTPUKHU

MopenupoBaHu€e CUIIOBBIX JTUHHUHI 3JIEKTPUUECKOTO MO

M cTOYHMKY TOCTOSIHHOTO TOKA
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I[eﬁCTBHH QJICKTPHUUICCKOI'O TOKaA

[EEN
o

. DIIEKTPUUYECKHI TOK B KUJIKOCTU

[EEY
[

. 'a30BBIi1 pa3psn

[EEN
N

. I3mepeHne cuiibl TOka aMIepMeTpoM

[EEN
w

.HSMCpCHI/Ie QJICKTPHUYCCKOI'0 HAIIPAKCHUA BOJIBTMCTPOM

[EEN
SN

. PeoctaTt 1 Mmara3suH conpoTUBIECHUI

[EEN
(S

. BzanmMmoiericTBHE NOCTOSHHBIX MAarHUTOB

[EEN
(op)

. MO,Z[GJ'II/IpOBaHI/Ie HCEBO3MOXHOCTU pa3aCICHUSA IIOJIFOCOB MArHuTa

[HEN
\‘

. MOI[GJ'II/IpOBaHI/Ie MAarHUTHBIX HOJEH MOCTOSHHBIX MarHUTOB

[HEN
[o0]

. OneIT OpcTena

[EEN
O

. MarauTHoe nosjie Toka. DJIeKTPOMarHuT
20. [/IeficTBHME MarHUTHOTO MOJIA HA TIPOBOJHUK C TOKOM
21 DneKkTpoaBUraTesb NOCTOSHHOTO TOKa
22. VccnenoBanue SIBJICHUS SJICKTPOMArHUTHON HHTYKITUU
23. Onbrter Dapajes
24. 3aBUCUMOCTD HAITPABJICHUS WHAYKIIMOHHOTO TOKA OT YCIIOBHU €ro BO3ZHUKHOBEHUS
25. DIeKTpOreHepaTop MOCTOSHHOTO TOKa
Jlabopamopnwvie padbomovt u onvimul
1. OnwiThl IO HAOIOICHUIO YJIEKTPU3AIUH TEJI MHIYKIIUEH U TIPU CONMPUKOCHOBEHUU
HccnenoBanue AeMCTBUS AIEKTPUIESCKOTO TIOJIS HAa POBOIHUKY U JIUDJICKTPUKH
COopxka u mpoBepka pabOoThI AIEKTPUIECKOM IIEMH MOCTOSHHOTO TOKa
N3mepenne u peryaupoBaHue CUIIBI TOKa

ok~ N

W3mepenue u peryupoBaHue HaMpsHKEHUS

6. HccrenoBanue 3aBHCHMOCTH CHIIBI TOKA, HIIYIIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHHUS PE3UCTOPA U
HAINpsDKCHUS Ha PE3UCTOpe



7. OmbIThl, AEMOHCTPUPYIOIIKE 3aBUCUMOCTb 3JIEKTPUUECKOTr0 COTMPOTUBIIEHUS IPOBOIHUKA OT €T0
JUTMHBLIJIONIAIM TONEPEYHOTO CEUCHHS U MaTepuana

8. Tlpomepka mpaBuia CIOKEHUS HAPSHKEHUH P TOCIEI0OBATEIFHOM COSTUHEHUH JIBYX PE3UCTOPOB
9. Tlpomepka mpaBuia JUIsl CHIIBI TOKA TPU MApaUICTLHOM COSIMHEHUHU PE3UCTOPOB

10. Onpenenenne pabOTHI AIEKTPHUUECKOTO TOKA, UAYILETO Yepe3 Pe3UCTOp

11. OnpezneneHre MOUTHOCTH AJIEKTPHUECKOTO TOKA, BBIJICIIEMON Ha PE3UCTOPE

12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIAMITOUKY, OT HAPSKCHUS Ha HEel

13. Onpenenenue KIIJ[ HarpeBaTest

14. VccnenoBaHre MarHUTHOTO B3aUMO/ICHCTBHUS TIOCTOSTHHBIX MAarHUTOB

15. M3yueHrie MarHUTHOTO TIOJISI TOCTOSIHHBIX MarHUTOB TIPU X OOBEIMHEHUH U Pa3/ICIICHUN

16. UccnenoBaHue ACHCTBUS SJEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY

17. OHBITBI, ACMOHCTPHUPYIOIIUE 3aBUCUMOCTE CHJIBI B3aPIMO,Z[eI>'ICTBH$I KaTyIIKKU C TOKOM U Mariura OoT
CHUJIBI TOKA W HaIlpaBJICHUA TOKA B KaTYIIKE

18. M3yueHwue AeiicTBUSI MArHUTHOTO IOJISE Ha TPOBOIHUK C TOKOM
19. KoncrpyupoBanue u U3y4eHHE PadOTHI DJICKTPOJBUTATEIS
20. Usmepenne KI1/ anexkTpoaBuraTenbHON YCTAHOBKH

21. OneITH IO HCCICOOBAHUIO ABJICHUA BHGKTpOMaFHHTHOﬁ WHAYKIOHUU: UCCIICIOBAHNC H3MEHEHHI
SHAYCHHA U HAIIPABJICHUA MHAYKIIMOHHOTO TOKA

IINIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

Nzydenne ¢pusuku B § Ki1acce HAMPABICHO HA JIOCTHKEHHE 00yJarOIIUMUCS JTMYHOCTHBIX,
METANpPEIMETHBIX U IPEIMETHBIX PE3YyJIbTATOB OCBOEHUS yUEOHOTO MPEIMETA.

JIMYHOCTHBIE PE3YJIBTATBI
Ilampuomuueckoe éocnumanue:
— MpOSABIIEHUE UHTEpECAa K UICTOPUU U COBPEMEHHOMY COCTOSIHMIO POCCUMCKON (PU3MUECKON HAYKU;
— IIEHHOCTHO€ OTHOILIEHHE K JJOCTH)KEHUSIM POCCUICKUX YUEHBIX (PU3HUKOB.
I'pasxicoanckoe u 0yxo6no-npascmeennoe 60cnumanue:

— TFOTOBHOCTH K AKTUBHOMY Y4aCTHUIO B O6Cy)KI[CHI/II/I 06IJ_ICCTBCHHO'3H3‘{I/IMLIX U OTHYCCKHX HpO6HCM,
CBA3aHHBIX C MPAKTUYCCKUM ITPUMECHCHUCM JIOCTI/I)KCHI/II\/'I (1)I/ISI/IKI/I;

— OCO3HaHHC BAXKHOCTU MOPAJIbBHO-3TUYCCKUX TTPUHIUIIOB B ACATCIIBHOCTHU y‘{éHOFO.
Icmemuueckoe éocnumanue:

— BOCIIPUATHUC 3CTCTUUYCCKUX KAUCCTB (I)I/IBI/I‘-ICCKOI\/'I HAayKH: ee rapMOHHUYHOTI'O MOCTPOCHUS, CTPOTOCTH,
TOYHOCTH, TaKOHUYHOCTH.

llermocmu HAYYHO020 NO3HAHUA:

— OCO3HAaHHE [IEHHOCTH (U3UUYECKON HayKH KaK MOIIIHOTO HHCTPYMEHTA MO3HAHUS MHPA, OCHOBBI
Pa3BUTHS TEXHOJIOTMH, BAXKHENIIEN COCTABIISIIOLLEN KYJIbTYPHI;

— pa3BUTHE HAYYHOH JIF0O03HATEIBHOCTH, HUHTEpECa K UCCIIE0BATENbCKOM 1eATEIbHOCTH.
Dopmuposanue Kyabmypot 300p06ba U IMOUUOHATLHO20 OJ1A20NONYYUA:

— OCO3HaHME LIEHHOCTU 06€30MacHOro 00pa3a KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUDE,
BaXHOCTHU IPaBUJI O€30M1aCHOTO MOBEJCHHS Ha TPAHCIIOPTE, Ha JOPOTaX, C AIEKTPUUECKUM U TEIJIOBBIM
000py/I0BaHUEM B IOMAIIHUX YCIOBUSIX;



— c¢(hopMHUPOBAHHOCTH HaBbIKa pedIeKCHH, IPU3HAHUE CBOETO MTpaBa Ha OMIMOKY M TaKOIo ke MpaBa y
JIPYToro 4eaoBeKa.

Tpyooeoe socnumanue:

— AKTHUBHOC Y4aCTUC B PCIICHHHU ITPAKTUYCCKUX 3aaa4 (B paMKax CEMbH, IIKOJIbI, IOPOJia, Kpaﬂ)
TEXHOJIOTHYECKON 1 COHH&HBHOﬁ HaIpaBJICHHOCTH, Tpe6YI-OH_II/IX B TOM 4YHCJIC U (bHSI/I‘ICCKI/IX 3HaHHI>i;

— MHTEpEC K MPAKTUUYECKOMY H3YYEHHUIO MpodeccHii, CBSI3aHHBIX C PUIUKOM.

Ixonozuueckoe eocnumanue:

— OpHEHTAIMs Ha MPUMEHEHUE (PU3MUECKUX 3HAHUH JUIs peUIeHus 3a7a4d B 00JIaCTH OKpY KaloIIen
CpeJipl, INTAHUPOBAHMSI IIOCTYIIKOB U OLIEHKH MX BO3MOJKHBIX IIOCJIEACTBHN Ui OKPYXKAIOIIEH CPEIbl;

— OCO3HaHME II00AIBHOTO XapaKTepa SKOJOIMYECKHUX IPOoOJIeM U IMyTel UX pelleHHUs.

Aoanmayusa odyuarouezoca K usMeHAUWUMCA YCIA08UAM COYUATLHOU U RPUPOOHOIL CPedbl:

— TOTPeOHOCTHh BO B3aUMOJICHCTBUY TPH BHITIOJTHEHUH HCCIIEIOBAHUI U IPOCKTOB (PU3NIECKOM
HaIIPaBJIEHHOCTH, OTKPBITOCTb OIBITY ¥ 3HAHUSM JIPYTHX;

— IIOBBIIICHUEC YPOBHA CBOEH KOMIIETEHTHOCTH Uepe3 IMPAKTUYCCKYRO NCATCIIbHOCTD,

— TOTPeOHOCTh B (POPMUPOBAHUY HOBBIX 3HAHHM, B TOM YHCIIe (POPMYIIUPOBATH UICH, TTOHSITHSI,
TUIOTE3bl O (U3NYCCKUX OOBEKTaX U SBICHUSIX;

— OCO3HaHUE Ae(PUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1aCTH (HU3UKH;
— TUIAHUPOBAHHE CBOETO PAa3BUTHS B IPHOOPETCHUN HOBBIX (PM3UUECKUX 3HAHUIA,

— CTPCMJICHHUC aHAJIM3UPOBATDb U BBIABJIATH B3aMMOCBA3U ITPHUPOJLI, 06I_HGCTB8. 1 3KOHOMHMKH, B TOM
YHUCJIC C UCITIOJIb30BAHUEM (I)I/I3I/I‘ICCKI/IX 3HaHI/II71;

— OIICHKA CBOUX JIEUCTBUH C YUETOM BIMSIHUS Ha OKPYXKAIOIIYIO CPEAY, BO3SMOXKHBIX ITT00ATbHBIX
MTOCJIEICTBUH.

METAINIPEIAMETHBIE PE3YJIbTATHI

YHI/IBepcaJ'IBHBIC TO3HaBaTelIbHbIE ACHCTBUSI

Baszoewie nocuueckue oeiicmeun:
— BBIABJIATH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI);
— yCTaHaBIUBAaTh CYIIECTBEHHBIN MPU3HAK KIacCU(PHUKAIIHN, OCHOBAHHUS JIJIsl 000OIIEHUS U CPABHEHUS,

— BBISBJISTH 3aKOHOMEPHOCTHU U MPOTUBOPEUHNS B pacCMaTPUBAEMBbIX (aKkTaxX, JaHHBIX U HAONIO/ICHUSX,
OTHOCSIIIMXCS K (PU3UYECKUM SIBIICHUSIM;

— BBIABJIATH IPUYIUHHO-CIICACTBCHHBIC CBA3U IPU U3YUCHUU (I)I/IBI/I‘-IGCKI/IX SIBIICHUH U MponecCoB;
ACJIaTh BBIBOABI C UCITIOJIb30BAHUEM JCAYKTUBHBIX U UHIYKTHBHBIX YMO3aKJlIO‘-IeHI/II>'I, BbIABUI'ATH
THUITIOTE3bI O B3AMMOCBA3AX (pI/I3I/I‘-ICCI(I/IX BCJIIMYHH,

— CaMOCTOSITENIbHO BBIOMPATh CIIOCcO0 perieHus yueOHoM pusnueckoit 3aaun (CpaBHEHNE HECKOJIBbKUX

BapHUaHTOB PEUICHHUs, BRIOOP HanboIIee MOAXOIAIIETO C YIETOM CAMOCTOSTENBHO BBIICTICHHBIX
KpUTEPUEB).

ba3zoevie uccnedoosamenvckue oeicmeus:
— HCIOJB30BaTh BOMPOCHI KaK UCCIEA0BATENbCKUN HHCTPYMEHT MTO3HAHMS;

— MPOBOAUTH [0 CAMOCTOATEIHHO COCTABIIEHHOMY ILJIaHY OMBIT, HECIOXKHBIN (PU3NYECKUil
9KCIIEPUMEHT, HEOOJIbIIIOe HCCieI0BaHne GU3NYECKOTO SIBICHNUS;



— OLCHHUBATh HaA IPUMCHUMOCTb U JOCTOBCPHOCTH I/IH(l)OpMaHI/IIO, IMMOJIYYCHHYIO B X01€ UCCICIOBAHUA
HJIN SKCIICPUMCHTA,

— CaMOCTOSITENHLHO (POPMYITMPOBATH OOOOIIEHHS U BBIBOJBI IO Pe3yJIbTaTaM MPOBEAEHHOTO
HaOJIOICHUS, OIIBITA, UCCIICAOBAHMS,

— IPOrHO3UpOBaTh BO3MOXKHOC I[aJ'IBHGfIH.ICC Pa3sBUTHUC (bI/I3I/I‘ICCKI/IX IMpOICCCOB, a TAKIKC BbIJIBUT'ATh
IMPEAIIOIO0KCHUA 00 ux Pa3BHUTHHU B HOBBIX YCJIOBHUAX U KOHTCKCTax.

Paboma c ungpopmayuei:

— MPUMEHSTH pa3jINYHble METO/Ibl, HHCTPYMEHTHI U 3alIPOCHI IIPH MOUCKE U 0TOOpE HHPOPMALIH UITH
JTaHHBIX C YYETOM MpEASIOKEHHOMN yueOHOM pu3nueckoi 3aaauu;

— aHaJM3UPOBaTh, CHCTEMATU3UPOBATH M HHTEPIPETUPOBATH HHPOPMALIMIO PA3IUYHBIX BUIOB U (HOpM
IIPE/ICTABIICHHUS,;

— CaMOCTOSITENTLHO BBIOMPATh ONTHUMAIBHYIO (POPMY MPEACTABICHUS HHPOPMAITUN U WILTIOCTPUPOBATH
pelIaeMble 3a/1a4u HECJIO)KHBIMU CXEMaMHU, luarpaMMaMu, MTHOU TpauKoi U UX KOMOWHAIUSAMU.

YHUBepcallbHbIe KOMMYHHUKATHBHBIC JICHCTBUS
Oouwenue:

— B X0/JIe 00CYXICHHS yIeOHOT0 MaTepralia, pe3yIbTaToB JIA0OPATOPHBIX padOT U MPOESKTOB 33/1aBATh
BOHpOCI)I I10 CyHICCTBy O6CY)KI[3,€MOI>1 TEMBI U BbICKA3bIBATh NJCH, HAIICJICHHBIC Ha pemeHHe 3a1a4u 1
noJiiepKaHue 0JarokenaTeIbHOCTH OOIIECHUS;

— COIIOCTABJIAITh CBOU CYKACHUS C CYXXIACHUAMU JPYI'UX YUACTHHUKOB XaJIora, O6H3py>KI/IBaTB
pas3iiniuc u CXoaACTBO HOSHHHﬁ; BBIPAXKATb CBOXO TOYKY 3PCHUS B YCTHBIX U ITMCbMCHHBIX TCKCTAX;

HY6J'II/I‘IHO MNPpEACTABJIATH PE3YJIbTATHI BBIITOJIHECHHOI'O q)HSI/IquKOFO OIIBITa (BKCHGPI/IMCHTa,
HUCCIICAO0BaHUs, HpOGKTa).

Coemecmuasn deamenvHocme (compyoHu4ecmeo):

— TOHUMATh U UCTIOJIB30BATh MPEUMYIIECTBA KOMAHIHON 1 WHINBUAYAIBHON paOOTHI PU PEUICHUH
KOHKPETHON (hPU3UYECKOM MPOOTEMBI;

— MPUHHUMATh OCIIN COBMECTHOM ACATCIIBHOCTH, OPraHU30BLIBATH I[GflCTBHSI o €€ JOCTHXKCHUIO:

pacrpenenaTb poyik, 00CyX IaTh MPOIECCHl U Pe3yabTaThl COBMECTHOM pabOTHI; 000011aTh MHEHUS
HECKOJIBKHX JIOACH;

— BBIIIOJIHATH CBOIO 4aCThb pa6OTLI, A0CTUT'asA KAYCCTBCHHOI'O PE3yJIbTaTa 11O CBOCMY HAIIPABJICHUIO U
KOOpAUHHPYA CBOH I[Cf/iCTBHH C APpYTMMHU YICHAMU KOMAaHbI;

— OICHUBATh KAa4€CTBO CBOCTO BKJIaJa B 06H.[PII>1 IMPOAYKT IO KPUTCPHUAM, CAMOCTOATCIIBHO
C(I)OpMyJ'II/IpOBaHHBIM Y4aCTHUKaMH B3aUMOICHCTBHA.

YHUBEpPCATBHBIE PETYIATUBHBIEC IEHCTBHS

Camoopzauusauml:

— BBISBJIATH MPOOIEMBI B )KU3HEHHBIX M YU€OHBIX CUTYAIUSIX, TPEOYIOIIHNX AJIs PeIIeHUs] PUINIECKUX
3HAHU;

— OPUEHTUPOBATHCS B PA3IUYHBIX MOJIXOAAX MPUHATHUS PelieHUI (MHIUBUAYAIbHOE, IPUHATHE
pelIeHus B rpymIe, MPUHITHE PEeIlIeHUH TPYIIoil);

— CaMOCTOATCIIbHO COCTABJIATH AJITOPUTM PCHICHUA (1)I/I3I/I‘IGCKOI71 3aJa4y WUJIN I1JIaHa UCCIICIJOBaHUs C

y4ETOM UMEIOLINXCS PECYpPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH MpeaaraeMbie
BApUAHTHI PELICHUN;

— JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.



Camokonmponys (peghrexcusn):
— J1aBaTh aJIEKBATHYIO OIIEHKY CUTYallUU U MpeJularaTh IjiaH e€ H3MEHEHNUS,

— OOBSICHATH IPUYMHBI JOCTHKCHUS (HETOCTHKEHUS) PE3yIbTaTOB JESITEILHOCTH, 1aBaTh OLEHKY
nproOpeTEHHOMY OTIBITY;

— BHOCHUTH KOPPEKTHUBBI B JIESATEILHOCTD (B TOM YHMCIIE B XOJ] BHIIIOJIHEHUS (PU3HUECKOTO HCCIEA0BAHUS
WM [IPOEKTA) HAa OCHOBE HOBBIX 00CTOSITENILCTB, H3MEHUBIINXCS CUTYallul, YCTAHOBJIEHHBIX OLINOOK,
BO3HUKILUX TPYTHOCTEH;

— OLCHUBATb COOTBCTCTBHUC PE3YyJIbTaTa LECJIN U YCIOBUAM.
3M0l(ll0HaJleblﬁ UHmMmeliekm.:

— CTaBHUTh ce0s Ha MECTO APYroro 4€ja0BEKa B XOJA€ CIiopa UK AUCKYCCHHU Ha HAYYHYIO TEMY,
IMOHUMATb MOTHBBI, HAMCPCHUS U JIOTUKY APYTOro.

Ilpunamue ceva u opyaux:

— IIPpU3HAaBATb CBOE IIpaBoO Ha OIJ_II/I6Ky IIpyu pCHICHUHA (1)I/ISI/I‘ICCKI/IX 3aa4 WK B YTBCPKACHUAX HA
HAYYHBIC TECMbI U TAKOC K€ IIPABO APYroro.

INPEAMETHBIE PE3YJIBTATbBI

IIpeameTHbIe pe3ynbTaThl HAa 6a30BOM YPOBHE JOJDKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y O0YIAIOLTHXCS
YMCHMMN:

— HCIOJB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHHE aTOMOB U MOJIEKY!I,
arperaTHbIE COCTOSIHHS BEIIECTBA, KPUCTAJUINYECKHIE U aMOpP(HBIE Tella, HACHIIICHHBINA U
HEHACBIIICHHBIN 1ap, BIAXKHOCTh BO3/1yXa; TEMIIEPATYPa, BHYTPEHHSsI DQHEPI'Us, TEIUIOBOM ABUTATElIb;
3JIEMEHTAPHBINA AIEKTPUUIECKUI 3apsl, JIEKTPUUECKOE I10JI€, TPOBOJAHUKHU U JUDJICKTPUKH, IOCTOSHHBIN
JJIEKTPUYECKUNA TOK, MArHUTHOE I10JIE;

— pa3nuuaTh SABJICHUs (TEIIOBOE paclIMpeHne/cykaTue, Terionepenada, TerIoBoe paBHOBECHE,
CMauMBaHUE, KaTWJUISIPHBIE SIBJIICHUS, UCITAPEHUE, KOHJICHC AU, TIJIABJICHUE, KPUCTAIIIU3a s
(oTBepeBaHue), KUTIEHHE, TeIionepeaayda (TemIonpoBOIHOCTh, KOHBEKIINS, U3TyUEHHE); IICKTPU3ALIHS
T€JI, B3aUMOJICUCTBUE 3apsA0B, JEUCTBUS HIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3aUMOJECHCTBUE
MarHuTOB, IEHCTBHE MArHUTHOTO TMOJIA HA TIPOBOIHUK C TOKOM, DJIEKTPOMArHUTHAS MHTYKITHUS) 110
OTMCAHUIO UX XapAaKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB, JEMOHCTPUPYIONINX JTAHHOE (hU3HUIECKOE
SIBIICHWE;

— Ppacmo3HaBaTh MPOSBICHHUE M3YYEHHBIX (PU3MUECKUX SIBIECHUI B OKpY)KaIOLIEM MUPE, B TOM YHUCIIE
¢du3nueckue sIBIEHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHUE U KalWJUISIPHBIE SIBJICHUS B IPUPOJE,
KpHUCTaJIBl B Ipupoe, u3nydeHue ConHila, 3aMep3aHie BoJ0EMOB, MOpCKHE OpU3bl, 00pa3oBaHHe
pOCHI, TYMaHa, HHEes, CHETa; SJIEKTPUUECKUeE SIBIECHUS B aTMoc(hepe, SIEKTPUYECTBO KUBBIX OPraHU3MOB;
MarHuTHOE 1oJie 3eMIIH, JIpeid Mmoo coB, poJib MAarHUTHOT'O TTOJIS JJIS )KU3HU Ha 3eMJie, MOJIsIpHOe
CHUSIHME; TIPU 3TOM NEPEBOANTH MPAKTUUECKYIO 3a/1a4y B YUeOHYIO, BBIJICIATh CYIIECTBEHHbIE
CBOWCTBA/MpU3HAKU (PU3NUECKUX SIBIICHHIA;

— OMHCHIBATh U3YUEHHBIE CBOICTBA TET U (PU3UUECKHE SABJICHUS, UCTIONIb3Ys (PU3NYECKUE BEITUYUHBI
(TeMrieparypa, BHYTPEHHSs1 SHEPTHsl, KOJTMYECTBO TEIJIOTHI, yIeIbHas TeII0OEMKOCTh BELIECTBa,
yJleJIbHas TEIJI0Ta IJIaBJICHUs, yeIbHas TEeII0Ta 1apooOpa3oBaHus, yAeabHas TEIIOTa CTOPaHUSI
TOTIJIMBA, KO3 PUIUEHT MOJIE3HOTO JeHCTBUS TEIUIOBOM MAaIllMHBI, OTHOCUTEIbHASI BIAKHOCTh BO3/1yXa,
JJIEKTPUYECKUN 3apsJl, CUila TOKA, dJIEKTPUYECKOE HAIPSKEHNUE, COITPOTUBIICHHUE IIPOBOJAHUKA, YIEIBHOE
COIIPOTHUBIIEHUE BELIECTBA, pab0Ta U MOIIHOCTD AJIEKTPHUECKOTO TOKA); IIPU OMUCAHUY MPABUIIBHO
TPaKTOBATh (PU3MUYECKHI CMBICI UCTIOIB3yEMBIX BETUUMH, 0003HAYCHUS M SAMHULBI (PU3NIECKUX
BEJIMYMH, HAXOIUTH (POPMYJIBI, CBSA3BIBAIONINE JaHHYIO (PHU3UUECKYIO BETUUYMHY C IPYTHMHU BEIUYHMHAMH,
CTPOUTH TPaPUKH U3YYEHHBIX 3aBUCUMOCTEH (PM3HMUECKUX BEIHYNH;



— XapaKTepu30BaTh CBOWCTBA Tell, GU3NUYECKUE SIBICHUS U MTPOLIECCHI, UCIIOIB3YSI OCHOBHBIE
MOJIO’KEHUS MOJIEKYIISIPHO-KUHETHYECKON TEOPUH CTPOEHUS BEIIECTBA, IPUHIIUII CYNIEPIO3UIINH MOJIeH
(Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsA/a, 3akoH Oma 1S yyacTka 1enu, 3akoH J[Koys
Jlenia, 3aKOH COXpaHEHUs YHEPTUH; IIPU ITOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U 3aMHUCHIBATh
€ro MaTeMaTUYeCKOE BhIPAKEHUE;

— OOBSICHATH (PU3UUECKUE MPOLIECCH M CBOMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE CUTYaIUil MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH IPUYMHHO-CIIECJCTBEHHBIE CBSI3U, CTPOUTH 00BsiICHeHHE U3 1 -
2 JOrMYEeCKHUX IIaroB ¢ onopoi Ha 1 - 2 U3y4eHHBIX CBOWCTBA (PM3UUCCKUX SBICHUN, (PU3HUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH; pelIaTh pacuéTHbIE 3a/1a4i B 2 - 3 1eHCTBUS, UCIOJb3Ys 3aKOHBI U
(bopMyIbl, cBA3bIBaIOIINE (GU3NUECKHE BEIMYMHBL: HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a4M 3allUChIBATh
KpaTKoe YCJIOBHE, BBISIBJIATh HEIOCTATOK JAHHBIX JUISl pEILICHHs 3a/1a4, BBIOMPATh 3aKOHBI U ()OPMYIIbI,
HEo0XouMbIe /171 €€ peLIeHus, IPOBOAUTE PACYEThl U CPAaBHUBATH MIOJyUYCHHOE 3HaUeHHE (PU3NYECKOI
BEJIMYMHBI C U3BECTHBIMU JJAHHBIMH;

— pacno3HaBaThb HpO6JICMI)I, KOTOPBIC MOKHO PCIIMTDH IIPU ITOMOIIN CI)I/BI/I‘ICCKI/IX MCTOOOB; UCIIOJIL3YA
OIMHUCAHUC UCCIICAOBAaHMs, BEIACIIATE IPOBECPACMOC MPCAIIOJIOKCHNUE, OLICHUBATL ITPABUJIBHOCTDL ITOPAAKA
IMPOBCACHUA UCCIICAOBAHUS, ACTIaTh BBIBOADbI;

— IHPOBOJUTDH OIIBITHI 11O Ha6J'IIOI[CHI/IIO (1)I/I3I/I‘16CKI/IX SIBJICHUH WJIH CI)I/I?»I/I‘IGCKI/IX CBOMCTB Tell

(KanuJUIpHbIE SBJICHUS, 3aBUCUMOCTb JJaBJIEHUS BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl; CKOPOCTH IPO
1[ecca OCTHIBaHUS/HArPeBaHUs TPU M3IIYUYECHUH OT [[BETA W3JTyUaroIIei/IOTIOMAIOIel TOBEPXHOCTH;
CKOPOCTb MCIIAPEHUS BOJIbI OT TEMIIEPATYPbI )KUIKOCTHU U ILIOIAN €€ NOBEPXHOCTH; JIEKTPU3aLUs Tell
Y B3aUMO/IEUCTBUE AIEKTPUUECKUX 3aPA0B; B3aUMOJICHCTBUE MIOCTOSIHHBIX MarHUTOB, BU3YaJIU3alLlHs]
MarHMTHBIX M0JIEH OCTOSIHHBIX MarHUTOB; JEHCTBUSI MAarHUTHOTO T10JISI HA IPOBOJAHUK C TOKOM,
CBOICTBa 3JIEKTPOMArHuTa, CBOMCTBA AJIEKTPOABUraTEINs IOCTOSHHOTO TOKA): (OPMYJIUPOBATH
IIPOBEPSIEMbIE IIPEIION0KEHNS, COOMPATh YCTAHOBKY U3 IIPEJI0KEHHOT0 000PYA0BAHUS; OITUCHIBATH
XOJ1 OTbITa U (POPMYJIUPOBATH BHIBOBL;

— BBIIOJHATH IIPAMBIC U3MCPCHUSA TEMIICPATYPHI, OTHOCUTEJIBbHON BIaXKHOCTH BO31yXa, CUJIbI TOKa,
HAIIPSZKCHUS C UCITOJIB30BAHUECM aHAJIOT'OBBIX HpI/I60pOB N JaTYUKOB (1)I/I3I/ILIGCKI/IX BCJIMYMH; CPABHHUBATDH
PE3YyIbTAaThL I/I3MepeHI/II71 C y‘{éTOM 3aJJaHHOM a0COJIFOTHOM MOTrPpCIIHOCTHU;

— MPOBOAUTH UCCIIEI0OBAHUE 3aBUCUMOCTH OJTHOM (PM3NYECKON BETUUYMHBI OT APYToi ¢
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTh COITPOTHBIIEHHS MPOBOJIHUKA OT €r0 JUIMHBI,
IIJIOLA ! TIONIEPEYHOI0 CEUEHHS U YAECIBHOIO CONIPOTUBIICHUS BELIECTBA IIPOBOIHUKA; CUJIBI TOKA,
UIYILIEro Yepes3 MPOBOJHUK, OT HAIIPSKEHUS Ha IIPOBOJHUKE; UCCIIEJOBAHUE ITOCIIEI0BATEIBLHOIO U 11a
paJuIeIbHOI0 COEIMHEHHUH MPOBOIHUKOB): TUIAHUPOBATh UCCIIEI0BAaHKUE, COOMPATh YCTAHOBKY U
BBITIOJIHATH U3MEPEHMUS, CIIeAYs MPEATI0KEHHOMY IUIaHy, PUKCUPOBAThH PE3yJIbTaThl MOITY4E€HHON
3aBHCUMOCTH B BHJIE TaOJIUI U IpaUKOB, €JIaTh BHIBOJIBI IO PE3y/IbTaTaM UCCIIEOBAHUS;

— MPOBOAUTH KOCBEHHBIE N3MEpPEHUs (PU3NUECKUX BETUYNH (yAeIbHas TEMIIOEMKOCTh BEIIECTRA,
COTIPOTHUBIICHUE MTPOBOIHUKA, pa00Ta M MOITHOCTH JIEKTPUUECKOTO TOKA): IJIAHUPOBATH U3MEPEHHS,
coOMpaTh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, CJIENYS MPEII0KEHHON MHCTPYKIIMU, U BBIYUCIISATH 3HAUCHUE
BEJINYUHBI,

— co0oaaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000pyI0BaHUEM;

— XapaKTepu30BaTh MPUHIUIBI JEHCTBUS M3YYEHHBIX MPHOOPOB M TEXHUUECKHUX YCTPOUCTB C OMOPOi
Ha MX ONMHCaHUsA (B TOM YHCIIe: CUCTEMa OTOIUIEHUS TOMOB, TUTPOMETP, TapoBasi TypOUHA, aMIIepMeTp,
BOJIbTMETP, CYETUUK AIEKTPUUECKOMN SHEPTUH, TEKTPOOCBETUTENbHbIE TPUOOPHI, HATpeBaTEIbHBIE
AIIEKTPONPUOOPHI (TPUMEPBHI), HINEKTPUIECKHE PEAOXPAHUTEIH; IEKTPOMArHuT, AIEKTPOIBUTATENb
MIOCTOSIHHOTO TOKa), HCIIONB3YsI 3HAHUS O CBOMCTBAX (PM3NYECKUX SIBICHUH U HEOOXOIUMbIE
¢u3nueckre 3aKOHOMEPHOCTH;



— pacro3HaBaTh MPOCThIE TEXHUUECKUE YCTPOUCTBA U U3MEPUTETbHBIE TPUOOPHI IO CXeMaM U
CXEMaTUYHBIM PUCYHKaM (3KUJKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATENb
BHYTPEHHETO CrOpaHusl, JJIEKTPOCKOII, PEOCTAT); COCTABISATH CXEMBbI DJIEKTPUUECKHX IIeTeil ¢
MoCJeI0BaTEIbHBIM U MapajlieIbHbIM COETUHEHUEM JIEMEHTOB, pa3jinyasi YCIOBHbIE 0003HAUCHUS
3JIEMEHTOB JIEKTPUUECKUX LEMeil;

— MPUBOJUTH MPUMEPHI/HAXOUTh HHPOPMAIIHIO O TPHEMEpPaX MPaAKTUIECKOTO UCIIOJIb30BAHUS
(bu3MYECKUX 3HAHWI B MMOBCETHEBHOM KU3HU ISl 0OecrieueHus: 6€30MacHOCTH TPy 0OpaIeHuu ¢ mprudo
paMu M TEXHHYECKUMHU YCTPOHCTBAMHU, COXPAHEHHS 3J0POBbS U COONIOACHUS HOPM SKOJIOTHUECKOTO
MIOBEJICHUS B OKPYIKAIOIIeH Cpeie;

— OCYHIECTBISATh MOMCK uHpoOpManuu (U3HYECKOro  colepkaHus B cetu VHTepHeT, Ha
OCHOBE HMEIOIIMXCS 3HAaHUUW M MNYTEM CPABHEHHS JIOMOJHUTEIBHBIX HCTOYHUKOB BBIJIEIATH

UH(POPMALINIO, KOTOPast SBJISAETCS IPOTUBOPEUNBOM UM MOXKET OBITH HEJOCTOBEPHOM;

— HCIIOJIb30BAaTh MPH BHIMIOJIHEHUH YUE€OHBIX 33aJJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATypPy PU3NIECKOTO
COJIepKaHus, CIIPaBOYHbIE MaTEpPUAJIbI, pecypchl ceTn VIHTepHeT; BiIageTh npuéMamMu

KOHCIIEKTUPOBAHU TEKCTa, MpeoOpa3oBanus HH(PpOPMAIK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

— co3JaBaTh COOCTBEHHbIE TMCHbMEHHBIE U KPAaTKUE YCTHbIE COOOIIEHUs, 000011ast nH(pOpMALHIO U3
HECKOJIbKUX UCTOYHUKOB (PH3UYECKOTO COJIEPIKAHMS, B TOM YHCIIE yOIMYHO MPEICTABIATH PE3YIIbTAThI
IIPOEKTHOM WJIM HMCCIEN0BATEIBCKOW JEATEIbHOCTH; IIPU 3TOM I'PaMOTHO HMCIIOJIb30BATh U3y4YECHHBIN
NOHATUIHBIN anmapaT Kypca (U3HUKH, COTPOBOXKAATH BBICTYIUICHUE MPE3CHTAINCH;

— IIPHU BBIIIOJHCHUHU y‘Ie6HHX IIPOCKTOB U HCCIICIOBAHUI (1)H3quc1<1/1x IIpoueCCoOB pacCpCaACIATh
0053aHHOCTHU B rpyIime B COOTBETCTBHUU C ITOCTABJICHHBIMU 3ala4aMu, CJICANUTD 34 BBIIIOJIHCHUCM I1JIaHA
HeﬁCTBHﬁ " KOPPECKTUPOBATH €TI0, a/ICKBATHO OLICHHUBATDH COOCTBEHHBIN BKJIaZA B ACATCIIbHOCTD I'PYIIIIBI;
BBICTPaNBATb KOMMYHHUKAaTUBHOC B38HMOI{€I71CTBPIG, IMPOABJIAA TOTOBHOCTD pa3pCuiaTh KOH(bJII/IKTI)I.



TEMATHYECKOE IIJTAHUPOBAHHUE

TBOPEHUEM Pa3JIMYHBIX BEIIECTB B BOJC;
Penrenne 3a/1a4 10 OLEHUBAHUIO KOIMYECTBA ATOMOB HII MOJIEKYI
B eZMHHIIE 00bEMA BEIECTBA;

AHaiu3 TeKcTa IPeBHUX aTOMUCTOB (Harpumep, GpparMeHTa oMbl
Jlykpenus «O npupojie Belen») ¢ U3I0KeHneM 000CHOBaHUH
ATOMHOM THITIOTe3B! (CMBICTIOBOE uTeHHne). OleHKa yOeIUTeIbHOCTH
3TUX 000CHOBAHUIA,

OO6bsicHeHHe OPOYHOBCKOTO ABMKEHUS, BICHHS A by3unn
Pa3IMYMi MEXy HUIMHU Ha OCHOBE TIOJIOXKEHHH MOJICKYIISIPHO
KHHETUYECKOH TEOPHH CTPOCHUS BEIIECTBA;

OOBsICHEHNE OCHOBHBIX Pa3IM4Ui B CTPOSHUH T'a30B, XKUJKOCTEH U
TBEPIBIX TEJ C UCIOJIL30BAHHUEM ITOJIOXKEHHI MOJIEKYIISIPHO
KUHETHYECKOH TEOPUH CTPOCHUS BELECTBA;

IIpoBeneHme ONBITOB IO BRIPAIMBAHHUIO KPHCTAJIIOB II0OBAPEHHON
COJIM MJTH caxapa;

IIpoBenenue 1 00bICHEHHE OIBITOB, IEMOHCTPUPYIOLMX
KaIMUISIPHEIE SBICHUS U SIBICHAE CMauHBaHUS,;

OOBsICHEHHE POJIN KalTMIUIPHBIX SBICHUH JUISL TIOCTYILICHHS BOABI
B opranusM pactenuid (MC — Guosnorus);

Ha6ionenne, npoBeneHne 1 00BSICHEHHE OIBITOB 110 HAOIIOACHUIO
TEIIOBOTO PACIIMPEHUS Ta30B, )KHIKOCTEH U TBEPBIX TE;
OOBbsicHeHne coXpaHeHus1 00bEMa TBEPIBIX TN, TEKYYECTH
JKHU/IKOCTH (B TOM YHCIIE, PA3HHUIBI B TEKYYECTH JUIS PA3HBIX
KUJIKOCTEH), TaBJIeHHs ra3a;

IIpoBeneHme ONBITOB, IEMOHCTPHPYIOIINX 3aBHCHMOCTD JaBJICHHS
BO3/lyXa OT ero 00bEMa 1 HarpeBaHMs MM OXJIXKICHUS,H HX
0OBSICHEHHE Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO YICHUS;

AHa3 NpaKTHYECKUX CUTYAIHil, CBSI3aHHBIX CO CBOMCTBAMH
Ta30B, KUJIKOCTEH U TBEPABIX TEI;

Ne | HammenoBaHue KoanuecTBo yacoB Jara Buabl nesATeIbHOCTH Bunsl, DuexkTpoHHble (11POBLIe) 06pa3oBaTe/ibHbIE PECYPChI
n/m | pa3jgeoB H TeM U3yYeHUst (hopmbI

NPOrpaMMbI KOHTPOJIs

BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
padoTsl padoTsl

Paznen 1. TennoBble siBaeHust
1.1. | Ctpoenne u cBoiictBa | 7 0 0 01.09.2022 | HabmoaeHne ¥ MHTEPIPETALHs ONBITOB, CBUAETEIbCTBYIOUMX 00 | YCTHBII http://school-collection.edu.ru http://fcior.edu.ru

BelIeCTBa 23.09.2022 | aTOMHO-MOJIEKYJIIPHOM CTPOEHHHM BELIECTBA: OIBITHI C pac orIpoc; http:/iwww.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/




1.2.

TenoBbie nmpoueccobl

26.09.2022
20.12.2022

O060cHOBaHHE NIPaBHIT H3MEPEHHUS TeMIIEPaTypPEI;

CpaBHEHHE PA3TMYHBIX CIOCOOOB U3MEPEHUS H LKA TEMIIE
patypsl; HabmoieHne 1 00bsICHEHHE ONBITOB, IEMOHCTPHUPYIOINX
U3MEHEHUE BHYTPEHHEIl Y)HEpTHHU Tela B pe3ysibTaTe TeILIoNnepes
auu ¥ pabOThI BHEIIHUX CHUII;

Ha6ionenue u 00bsCHEHHE OMBITOB, 00CYKICHHE MPAKTUUECKUX
CHUTYaIllii, TEMOHCTPUPYIOLINX Pa3IHIHbIE BUBI TEIUIONICPENAdn:
TEIIONPOBOAHOCTh, KOHBEKIUIO, H3TyIeHHUE;

HccnenoBanue sBiieHUs TEIUI00OMEHA PU CMELIMBAHUY XOJIOIHON
U ropsiyed BOJIbl;

HabmroneHne ycTaHOBIEGHHUS TEIUIOBOTO PAaBHOBECHS MEXKILY
Topsideit M XOJIOIHON BOJIOM;

Onpenenenue (M3MEpeHne) KOJIMUECTBa TEIIOThI, IOJy4EHHOTO
BOJIOH IIpHU TEIUIOOOMEHE C HarpeThIM METAJUTMIECKUM [THIUHAPOM;
Omnpenenenue (U3MepeHne) yaeTbHOH TEIIOEMKOCTH BEIECTBA;
Pemienue 3a/1a4, CBA3aHHBIX C BBIYMCICHUEM KOJIMYECTBA TEIUIOTHI
1 TEIJIOEMKOCTH NIPH TEILI00OMEHE;

AHaym3 CUTyalii IPaKTHYECKOTO HCIIOIb30BAaHMS TEIIOBBIX
CBOJCTB BEIECTB U MAaTePUAJIOB, HAIPUMEP B IIEJISIX YHEprocoe
PEXEHHUS: TEIIOU30JIHS, IHEProcOeperaroue KphIIm,
TEPMOAKKYMYJISITOPHL | T. [I.;

Habmonenue siBieHnit ncnapeHus 1 KOHASHCALUH;
HccnenoBanue npolecca HCTIAPEHHS Pa3INIHbIX XKUIKOCTEH;
OObsICHeHNE SIBICHUIT HCIIapeHNUsI ¥ KOHJCHCAIINH Ha OCHOBE
ATOMHO-MOJICKYJISIPHOTO y4CHHS;

HaGironenue n 00bsCHEHNE NIpoLiecca KUIIEHHS, B TOM YHCIIe
3aBHCHMOCTH TEMIICPATyphl KUIIEHHS OT JaBJICHUS,;

Onpenenenye (M3MEpeHNe) OTHOCUTENBHOM BIaXKHOCTH BO3/yXa;
Habmonenue npouecca riaBjieHUs] KPUCTAIIMYECKOTO BEIIECTBA,
HaInpuMep Jb1a;

CpaBHEHHUE NIPOLECCOB IUIABICHUS KPUCTAUINIECKUX Tl U
pa3Msr4eHus PK HarpeBaHUK aMOP(QHBIX T,

Omnpenenenue (M3MEpeHUe) yACIbHOM TEIUIOTHI TUIABICHUS JIbJA.
OOBbsICHEHNE SIBJICHHUIT TUTaBJICHHS M KPHCTANTN3AIIN Ha OCHOBE
ATOMHO-MOJIEKYJIIPHOTO YUCHUS;

Pemrenne 3a/1a4, CBI3aHHBIX C BBIYMCICHUEM KOJIMYECTBA TEIIIOTHI
B IIpolieccax TeIUIoNepeauy My IUIABICHIH W KPHCTAJUT3AIHN,
HCTIapEeHHUH U KOH/ICHCAIWN;

AHaJu3 CUTyalui MPaKTHYECKOTo IPUMEHCHHS SBICHUH
IUTABJICHUS ¥ KPUCTAJUIN3ALMH, HATIPUMED, MOJIydEeHUE CBEPX
YHCTHIX MaTePUAJIOB, COJIEBAs IPeNKa U 1p.;

Amnaym3 paboTsI 1 00BsICHEHHE PHHINUIIA JeHCTBHS TEIUIOBOTO
JIBUTATEIs;

BeranciieHne KOJIM4ecTBa TEIJIOTHI, BBIICISIOIETOCs IPH Cro
paHUU pa3INYHBIX BUOOB TorutnBa, U KI1J{ neurarens;
OGcysxIeHHe YKOTOTHYECKUX MOCIISCTBHI HCIIOIb30BAHMUS
JIBUTaTENIeld BHYTPEHHETO CrOPAHMsI, TEIIOBBIX U THAPOIJIEK
tpoctaniuii (MC — 3KO0JI0Tus, XUMHS);

Kontponpnas
pabota;

http://school-collection.edu.ru http://fcior.edu.ru
http:/lwww.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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Pa3nen 2. DiieKTpuyecKkre 1 MATHUTHBIE SIBJICHHSI

2.1.

DlIeKTpUYECKHe
3apsabl. 3apsiKeHHbIe
TeJa U UX
B3auMo/ielicTBHe

21.12.2022
27.01.2023

HaGitonenue u mpoBeIeH e OMBITOB 110 dJIEKTPH3ALUH TeJl IPU
COIPUKOCHOBEHUH M UHIYKIIHEH,

Hab6monenue u 00bsCHEHHE B3aUMOJICHCTBHS OTHOUMEHHO U
Pa3HOMMEHHO 3apSDKEHHBIX TEI;

OObsICHEHHE IPUHLIKIIA ACHCTBHS 3JIEKTPOCKONA;

OO0bsICHEHHE SIBJICHUIT dJIEKTPU3ALUH IPYU CONPHUKOCHOBEHUH TEI 1
MHIIYKLIHUEH C UCIIOIb30BaHUEM 3HAaHUH O HOCUTEIIAX
3JIEKTPUYECKUX 3aps/I0B B BELICCTBE;

PacrniozHaBaHue U OOBSICHEHUE SBJICHUHN JIEKTPU3ALIUH B 110
BCEJIHEBHOM JKU3HH,

Hab6monenre 1 00bsSCHEHHE OIBITOB, MILTFOCTPUPYIOIINX 3aKOH
COXpaHEHHUS IEKTPHUUECKOTO 3apsija;

Habmro1eHue onbITOB 110 MOAEIUPOBAHUIO CUIIOBBIX JIMHUH
9NEKTPHUYECKOTO MOJIS;

HWccnenoBanue qeUCTBUS IEKTPHUUYESCKOTO OISl HA IPOBOHHUKHU M
IHDIICKTPUKH;

TTucemeHHbIH
KOHTPOJIb;

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/




2.2.

TTocTostHHBII
JIEKTPHYECKHI TOK

20

28.01.2023
14.04.2023

HabnroneHue pa3iuyHbIX BUAOB ACHCTBHS IEKTPUIECKOIO TOKA U
00HapYKEHUE ITUX BUIIOB JICHCTBHS B MOBCETHEBHOM KU3HHU;
COOpKa 1 UCTIBITAHHUE HJICKTPUUECKOIT [IETTH MOCTOSHHOTO TOKA;
V3mepeHue CHilbl TOKa aMIIEPMETPOM;

M3mepenue 31eKTpUIecKOoro HaMmpsDKEHHsT BOJIBTMETPOM;
IpoBeneHue u 00BACHEHNUE OIBITOB, JJEMOHCTPUPYIOLIUX
3aBUCHMOCTb DJICKTPUYECKOTO COMPOTUBIICHHUS MTPOBOJHUKA OT €ro
JUTHHBI, TUIOLIA/IM MOIEePEYHOro CeYCHHs i MaTepHaa;
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, IPOTEKAIOIIETO Yepe3
PE3UCTOp, OT COMPOTHUBJICHHS PE3UCTOPA U HANPSHKCHUSHA
pesucrope;

IIpoBepka npaBuiIa CIOKEHUS HAPSHKEHUH [IPHU 110CIIEN0Ba
TEIbHOM COCIMHEHUH JBYX PE3UCTOPOB;

IpoBepka npaBuIIa Jyisi CUIIbI TOKA MPY MapauICIbHOM COSTUHEHUN
PE3HUCTOPOB;

AHanu3 cUTyalui 1ociea0BaTeNIbHOr0 U NapaieIbHOro
COC/IMHEHHSI IPOBOJHUKOB B JIOMAIITHUX 3JICKTPUUECKHUX CETSX;
Peurenue 3a1a4 ¢ ucrnosp3oBanueM 3akoHa Oma u Gopmyst pacuéra
9IIEKTPUYECKOTO COMPOTHBIICHHUS TIPH [TOCICIOBATEILHOM 1
[apajuielbHOM COSMHEHHHU IPOBOAHUKOB;

Onpenenenue paboThl HJIEKTPUIECKOTO TOKA, IPOTEKAIOIIETO Yepe3
pesucrop;

OrmnpezeneHne MOIHOCTH IEKTPUUECKOrO TOKA, BBIACISIEMOi Ha
pesucrope;

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA Y€pe3 JIAMITOYKY OT
HAaIpsDKEHUs Ha HeH;

Onpenenenue KI1JI narpearens;

HWccnenoBanue nmpeoOpa3oBaHus SHEPIUH MPH TMOIBEME TPy3a
9IIEKTPOABUTATEIIEM;

OOBsiCHEHHE YCTPOIMCTBA U MPUHIIMIA ACHCTBHS JOMAITHUX
JJIEKTPOHArpeBaTeNILHBIX IPUOOPOB;

OObsiCHEHHE IPUYUH KOPOTKOTO 3aMbIKaHUS U MPHHIIMIA JeHCTBHS
[UIABKUX MPEIOXPAHUTENCH;

Pemenue 3aau ¢ ucronb3oBanueM 3akoHa Jxoyms—IIenna;
HaGioierre BO3HHKHOBEHHS 3JIEKTPUUECKOTO TOKA B KUAKOCTH;

KonrponbHas
paborta;
JlaGopatopHas
paborta;

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://wwuw.all-fizika.com/




2.3. | MarnutHble siBjenust | 6 2 17.04.2023 u o Jlaboparopras | http://school-collection.edu.ru http://fcior.edu.ru
CCJIICAOBAHHUC MAarHuTHOI'O B3aMMOACUCTBHUA ITOCTOSIHHBIX - -
05.05.2023 MAFHITOB: paborta; http://www.fizika.ru http://college.ru/fizika/
s ’ http://www.school.mipt.ru http://kvant.mccme.ru/
YIE€HUE MAarHUTHOI'O I10JIA IIOCTOAHHBIX MAarHUTOB IIPU UX . .
S ———— http://www.e-sc!epce.ru/phy5|cs http://nano-edu.ulsu.ru
[IpoBeneHue ONBITOB MO BU3YyaJIN3AIUH MTOJISI TIOCTOSTHHBIX httpi//WV\(W.all-lelka.com/ http://l nteme_tu_mk'ru,ru
MATHHTOB; http://elkin52.narod.ru/ http://www.all-fizika.com/
I/Isy-iexme SBJICHHUA HaMarHu4uMBaHWs BEIICCTBA,
I/ICCHCHOBZ.HI/IC I[eﬂcTBPIiI DJIEKTPUYICCKOT'O TOKA HAa MAarHUTHYIO
CTpEJIKY;
HpOBeHeHI/IC OIIBITOB, IEMOHCTPUPYIOIUX 3aBUCUMOCTE CUJIBI
BSHHMOHeﬁCTBHﬂ KaTylIKH ¢ TOKOM 1 MariuTta OT CHUJIbI U Ha
TIpaBJICHUSA TOKA B KaTYIIKE;
AHanu3 cuTyanui npakTHYeCcKoro NPUMEHEHUs 3JIEKTPOMarH1uTOB
(B OBITOBBIX TEXHHYECKHX YCTPONUCTBAX, IPOMBIIUICHHOCTH,
MEIULUHE);
I/ISy‘-ICHI/IC ,HeﬁCTBHﬂ Mar"HuTHOIO I10JI1 Ha IPOBOAHUK C TOKOM;
M3ydenue neiicTBUS DIEKTPOIBUTATENS;
M3mepenue KI1J] 3nekTpoaBuratesibHOH YCTaHOBKHY;
Pacno3naBanue v aHaJIHM3 Pa3iInMIHBIX HpI/IMeHeHI/Iﬁ DJIEKTPO
JIBUTATENe (TpaHCopT, OBITOBBIC YCTPOMCTBA U JIp.);
2.4. | DneKTpoMarHuTHasi 4 0 08.05.2023 | OnbITHI 110 UCCIICIOBAHUIO SBJICHHS JICKTPOMArHUTHOM UHIAYKIMK: | Y CTHBIN http://school-collection.edu.ru http://fcior.edu.ru
HHIAYKIHUS 31.05.2023 | uccienoBaHue H3MEHEHHI 3HAYCHHS U HaIlpaBIICHHS oI1poc; http://www.fizika.ru http://college.ru/fizika/
MHIYKIIMOHHOTO TOKA,; Iucemennsiit | http://www.school.mipt.ru http://kvant.mccme.ru/
KOHTpOJIB; 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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OBLIEE KOJIMYECTBO 68 10
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ITHOYPOYHOE IINTAHUPOBAHHUE

[1]
Ne | Tema ypoka KonuyecTBo yacos Hata Buzer,
n/n usydenus | popmbl
KOHTPOJIbHBbIE | IPAKTHYECKHE
padoThI padoTsI
1. 1 0 0 VYerubii
OcHOBHBIE TIOJIOKEHUS onpoc;
MOJIEKYJISIPHO-KUHETHUECKOM
TEOPUU CTPOCHHUSI BEILIECTBA.
OnbIThI, TOATBEPKAAIOIINE
OCHOBHBIE MTOJIOKEHUS
MOJICKYJISIPHO-KUHETHUECKOM
TEeopuun
2. 1 0 0 .
Macca u pazMepbl aTOMOB U YcrHbIi
MOJIEKYII OI1poC;
3. , 1 0 0 YcTHBIH
Mopaenu TBEpIOro, JKUAKOTO U
. OI1poC;
ra3000pa3HOro COCTOSTHUMN
BEIIECTBA
4. 1 0 0 .
Kpucrannuueckue u amopHbie YcrHbii
TBEp/BIC TEIIA OIIpOC;
5. . 1 0 0 YcrHbii
OOBbsicHeHHEe CBOUCTB ra3os, )
. R OIIpoC;
JKUJKOCTEN U TBEPABIX TEJl Ha
OCHOBE I10JIOKEHU
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUH
6. 1 0 0 YcTHBIH
CmaunBaHuE U KallWUISIPHBIS
OTIpoC;
asienus. TermoBoe
paciupeHue U cxaTHe
7. 1 0 0 [TncrMeHHBII
CamocrosrenbHas paboTa 1o
. KOHTPOJIb;
teMme «CTpoeHHE 1 CBOMCTBA
BEILIECTBA
8. 1 0 0 .
Temneparypa. BHyTpeHHss YcrHbII
SHEPrus OIIpoC;
. 1 .
9 CriocoObl U3MEHEHUS 0 0 YcrHbIM
BHYTPEHHEH YHEPTUHN OTpoc;




10. YcTHBIH

Buasl Temionepenayu:
OTpoc;
TEIJIONPOBOJHOCTb, KOHBEKIIUS,
U3IIyYCHHE
11. | KonnuecTBO TEMIOTEI .
VceTHBIN
OTpoc;

12. .

VY eapHas TEII0EMKOCTD YcTHBIN
BEIIECTBA OTpoc;

13. v 5
Pemrenune 3ama4, CBSI3aHHBIX C CTHBIN
BBIUHCIIEHHEM KOJIMYECTBA OTIpOC;
TEIJIOTHI U TETUIOEMKOCTH TIPH ITvicEMeHHBIH
TeImI000MeHe KOHTPOJIb;

14. nmabopaTopHas
Jlaboparopnas pabota Nel PETOp

pabora;
«HccnenoBanue ABICHUS
TEIJI000MEHa MPU CMEIIMBAHUN
XOJIOJIHOW U rOpsiYeil BOJBI»

15. nmabopaTopHas

JlabopaTtopHnas pabota Ne2 p patop
. abora;
«Omnpenenenue yneabHON p ’
TEIUIOEMKOCTH BEIIIECTBAY
16- 3 (v
HEprus TOIUIMBA. Y JEIbHAs YcTHBIN
TEIJIOTa CTOPAHMS OTIpoC;
17. YcTHEBII
3aKOH COXpaHEHUs U
OTIpOC;
MpEBpAILCHHS SDHEPTUU B
MEXAaHUYECKUX U TEILIOBBIX
npoieccax
18. K
oHTpoJbHas padora Nel 1o KontponbHas
TeMe «TelnoBEIE SIBICHUI pabora;

19. .
[naBnenue n oTBEpICBaHUE VYceTHEBI
KPUCTAJUTMYECKUX BEIIECTB OTIPOC;

20. | YaenpHas TemioTa miaBIeHUs .

VYceTHEBI
OTIPOC;

21. YcrHBII

Pemenue 3amau Ha MIaBJIeHUE U
OTIpOC;

OTBEPJECBAHUE
KPUCTAJUIMYECKUX BEIIECTB




22.

[TapooGpa3oBanue u YcrHbBIT
KoHAeHcauus. Mcnapenue OT1poC;

23. .
Kunenune. Y nennHas teniora VYcTHEIN
napooOpa3oBaHUs OTpoc;

24. | Peurenne 3amau. TermtooOMeH u o

YCTHBIN
TEIIOBOE paBHOBECHE. )
OT1poC;
YpaBHEeHUE TEIIOBOTO OanaHca. .
[T1ucbMeHHBII
KOHTPOJIb;
25. naboparopHas
BrnaxxnocTs Bo3ayxa.
pabora;
JlaGopaTtopnast pabota Ne3
«OrnpeneneHnue OTHOCUTENbHON
BJIQXKHOCTH BO3JTyXa»

26. .
[IpuHIHIBEl PAOOTHI TETLIOBBIX YcTHbil
JBUTATENeH OTIpOoC;

217. YcrHbIi
KII/I TerutoBoro aBuraressi.

OTIpOoC;
TerutoBbIe IBUTATEIHN U 3aIIATA
OKpYKaroIEeH cpebl

28.

KonTponbHas padora Ne2 o Kontponbnas
TeMe «TeroBbie poIIecCh» pabora;

29. YcrabIi
DnekTpu3anus Tell.

. OTIpOC;
B3anmopencTere 3apsyKeHHBIX
Tem

30. | 3akon Kymona .

3axon Kyno YcTHbI
OTpoc;

31. | DuekTpruueckoe Mo .

DIIEKTPUUYECKOE TT0JIE N Z——
OTIPOC;
32. VYcrabri
[Tpunun cynepno3uiuu OIIDOC
o 11 ;
ANIEKTPUIECKUX TOJICH. poc;
Hocurenu snektpuyeckux
3apsioB
33. | Ctpoenme aTroma .
YCTHBIN

OTIpOC;




34.

[TpOBOTHUKY M TUDIIEKTPUKH

YcTHbI
OTIpOC;
35. [MTucbrMeHHbBIH
CamocrosiTenpHas paboTa 1o
KOHTPOJIb;
TeMe «DJEKTPUUYECKHE 3apsIIbl.
3apspKeHHbIE Tela U UX
B3aUMOJICHCTBHEY

36. o .
DIIEKTPUUECKHUI TOK. YcrHbIi
HcTouHnKkH MOCTOSHHOTO TOKA OIIpOC;

7. KTpUYECKas LENb o

37. | Dnekrpudeckas 1e Ve THBII

OTIpOC;

38. o VYcrHbIit

DIIEKTPUUECKHUI TOK B

. OTIpOC;
MeTtaiax. JleicTBus
AJICKTPUYECKOTO TOKA

39. | Cuna Toka .

C YcTHBIN
OTIpOC;

40. sabopaTopHas
JlabopaTtopHnas pa6ota Ne 4 o pa60£a‘ P
Teme «COOpKa M IIPOBEPKA ’
paboOTHI AIEKTPUIECKON 1IeTTH
IIOCTOSIHHOT'O TOKa»

41. | DnexkTpuyecKoe HalpsHKEHNE o

YcTHBIN
OTpoc;

42. mabopaTopHas

JlaGopatophas pabota Ne5 6 paTop

abora;
«3mepeHue u peryanpoBaHue p ’
HATIPSDKEHUSDY

43. o
ConpoTuBieHNE MPOBOTHUKA. VYcTHEBIN
VY nenpHO€ CONMPOTUBIICHHE OTIPOC;

44, kKoH OM | TK 39051 o

3akoH OMa 15l ydacTka 1e N ——
OTIPOC;
45. | Pemenue 3a1a4y Ha pacyeT o
YcTHBIN
COIPOTHBIICHUS TIPOBOTHAKA
OTIPOC;
ITnceMeHnHBIN

KOHTPOJIb;




46. nabopaTopHas
JlaGopaTtopHnas pabota Ne6 5 patop
abora;
«/3MepeHune 1 peryimpoBaHue p ’
CHJIBI TOKA»
47. a6 Gora Ne 7 nabopaTopHas
o
abopaTtopHas padora Ne paGora;
«ccneqoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa M HAMPSHKSHHS Ha
pe3ucTtope»

48. VCTHBIN

ITocnenoBarensHOE U
OTpoc;

napajuieJIbHOEe COeUHEHNE

IIPOBOIHUKOB

49. | Pemenue 3a/1a4 Ha COCIUHCHHE .

YcTHBIN

MIPOBOJTHUKOB
OTIpoOC;
IIuceMmeHHEBIN
KOHTPOJIb;

50. .
Pabora 1 MOIHOCTH YcTHBIN
3JICKTPUYECKOTO TOKA OTIpOC;

51. nabopaTopHas
JlabopaTopHas pabota Ne§ pa6ora;
«MccnenoBanne 3aBUCHMOCTH ’

CWJIBI TOKA, UAYIIETO Yepe3
JIAMIIOYKY, OT HAIPSHKCHHSI Ha
HE»
52. | 3akon Jxoyns - JIeHma .
Hoxoy. 1 YcTHBIN
OTpoc;
53. YcrHbIM
DNEeKTpUYeCKHe ey U
. OTpoc;
MOTPEOUTENH SIEKTPUUECKOMN
sHepruu B ObITy. KopoTkoe
3aMbIKaHUE
4. | Pemenu 9 H Ty U .

5 elnIeHue 3a7a4 Ha padboTy A ——

MOIITHOCTh JJICKTPHUYECKOTO TOKA
OTpoc;
[TucemeHHbBIM
KOHTPOJIb;

55. KontponbHas
KoHnTtponbHas pabora 1o teme

pabora;

«Pabora u Mo1HOCTH
DIIEKTPUIECKOTO TOKA»




56. | MarnurHoe nose YCTHBIA
OTIpOoC;
ANEKTPUUECKOT0 TOKa. OTBIT
Opcrena
57. YcrHbIi
[TocTostHHBIE MATHUTHI.
OIIpOoC;
MaruutHoe noJie 3eMJii U ero
pOJIb JIIs 5KM3HU Ha 3emiie
58. naboparopHas
JlaboparopHas pabora Ne 9 paTop
. pabora;
«3yuenue nencTBus
MarHUTHOTO TIOJIS Ha
MIPOBOJHHK C TOKOM»
59. . YcTHBIT
JleiicTBre MarHUTHOTO TIOJIST HA
OTpoc;
MIPOBOTHHUK C TOKOM.
DNeKTpOoBUTATEh
MOCTOSTHHOTO TOKa
60. nmabopaTopHas
JlaboparopHuas pabota NelO patop
pabora;
«KoHcTpynpoBaHue u u3yueHue
paboTHI AIIEKTPOIBUTATEIIS
61. | CamocTosaTenpHas paboTa no .
YcrHbI
Teme «MarHuTHbIE SIBICHUS
OTIpoC;
[TucbmeHHbIM
KOHTPOJIb;
62. .
Omnbrtel @apanes. SABnenue YcTHEIN
ANEKTPOMArHUTHOW WHYKITHH OTIpoC;
. | IIpaBu H N
63 paswuio Jlenma Y CTHBI
Ompoc;
64. VYcrHbIM
Onekrporerepatop. CriocoObl
. Ompoc;
MOJTyYEHUS DEKTPUIECKON poc;
SHEPTUU
65. VYcrHbIM
DJIEKTPOCTAaHIIUH Ha
OTpoc;
BO300HOBJISIEMBIX HCTOYHHKAX
SHEPTUHU
66. .
[ToTOpenue Tembl «TemnnoBeie YcrHbIit
MIPOLIECCH» OTIpoC;




67. 1 0 YcTHBIIT

[ToBTOpEHME TEMBI

. . OTpoc;
«IToCTOSIHHBIN ANEKTPUUECKUI
TOK»

68. 1 0 o
[ToBTOpEHME TEMBI YcTHBIN
«MarauTHbIe SBJIEHUS) OTpoc;

68 10

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

A .B. Iepoimkun ®@usuka-8xi 2017 M. [Ipoda;
1

METOANYECKHUE MATEPHUAJIBI UIA YYUTEJIA

A .B. Ieperimikun ®usuka-8ki 2017 M. [Ipoda

H.B. ®unonoBuu Metoaudeckoe nocodue 2015 M. [Ipoda

A.E. Mapon, E.A. Mapon CamocTosTenbHbIE U KOHTPOJIbHBIE PaboThI-8 Kiacc 2017 M. Ipoda
B.B. lllaxmaTora ,0.P. llledep Auarnoctuueckue padotsl -8 kitacc 2016 M. Jlpoda

A.E. Mapom, E.A. Mapon, C.B. Ilo3otickuii Coopuuk Borpocos u 3aaaud 2015 M. Ipoda

HOUPPOBBIE OBPA3OBATEJIBHBIE 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/
MATEPUAJIBHO-
TEXHUYECKOE
OBECIIEYHEHUE
OBPA30OBATEJIBHOI'O
MMPOLIECCA

YYEBHOE OBOPYJOBAHME

O6opynoBanne KabuHeTa

1. locka yaeOHast MarHuTHast 2

2 .Cron yunurenbckuit |

3. Ctyn yunrenbckui 1

4 Ikad 4

5. Cton yueHnueckuii 18

6 .Ctyn yuenuueckuii 36

7 .Crenn «KpaTHble U IOJIbHBIE €IUHUIBD |

8. Tabnuma «Hexotopsix gusndeckux BennunH B cucreme CH» 1
9.IlpaBuna o TexHUKe 6€30MaCHOCTH MIPH BHITIOTHEHUE Ta00paTOpHOI paboThI 1
10. [Macniopt xabunera 1

11. HOYTOYK

12. npoektop

13. MY



OBOPY/JIOBAHME /151 IPOBEJEHUSI JIABOPATOPHBIX, IPAKTUYECKHUX PABOT,
JNTEMOHCTPALIUN

Tabmuist

8 Kiacc

21 BHYTpeHHSI SHEPTHS.

22 Koin4yecTBO TEIIOTHI.

23 3aKOH COXpaHEHHs U TIPEBPAICHHUS YHEPTHH.

24 TlnaBneHue u OTBEP/ICBAHNE KPUCTAIUTMUECKUX TEII.
25 Hcnapenue. Kunenue.

26 BiaxxHOCTH BO3/IyXa.

27 Pabora raza u napa rnpu pacIidpeHHH.

28 DnexTpusanus Ted.

29 CtpoeHue aTOMOB.

30 DnexTpuyecKuil TOK. DIEKTpHUIEcKas Lellb.

31 DaexTpuyecKuil TOK B MeTaJlIax.

32 DeKTpUYeCcKoe HaIpsHKEHUE.

33 M3mepeHue CHITbl TOKA U HATIPSDKEHUSL.

34 DeKTpUYeCKOe CONPOTUBICHUN € IPOBOAHKKA. 3aKkoH OMa il y4acTKa IeMH.
35 YenbHOe CONMPOTHRIICHUE TPOBOIHUKA.

36 ITocnenoBaTenbHOE M MAapaLICIBHOE COCTUHEHUE TIPOBOIHUKOB.
37 MOITHOCTH AIEKTPUIECKOTO TOKA.

38 MaruauTHoOE ToJIe.

JlaboparopHoe obopymoBaHueE:

Jlaboparopust L-muxpo



