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IHHOACHUTEJIBHASA 3AIIMCKA

CopeprkaHue mporpaMMbl HallpaBiIeHO Ha (GOPMUPOBAHHUE €CTECTBEHHOHAYYHON IPAMOTHOCTH yJaIIUXCs 1
OpraHu3aIuIo U3y4eHUs] PU3UKH HA JeITEIbHOCTHOM OCHOBE. B HEll yUUTHIBAIOTCS BO3MOYKHOCTHU TpeIMETa
B peanu3zanuu tpeboBanuit ®I'OC OO0 K mmaHupyeMbIM JTUYHOCTHBIM U METANPEIMETHBIM Pe3yIbTaTaM
o0y4eHus1, a TaK)Ke MEKIPEAMETHBIE CBS3U €CTECTBEHHOHAYYHBIX YU€OHBIX IPEAMETOB Ha yPOBHE
OCHOBHOTO 00I11eT0 00pa3oBaHUsl.

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «®U3UKA»

Kypc ¢usnkn — cucreMooOpa3yromuid 115l eCTeCTBEHHOHAYYHBIX YI€OHBIX TPEMETOB, IIOCKOIBKY
(bu3UYecKue 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBJICHUH, H3y4aeMbIX XUMUEH, OMO0JIOTHEN, aCTPOHOMHUEH
u ¢usnueckoil reorpadueil. @u3znka — 3TO NPEAMET, KOTOPHIN HE TOJIHKO BHOCUT OCHOBHOM BKJIaJ B
€CTECTBEHHOHAYYHYIO0 KapTUHY MUpa, HO U MPEJ0CTaBIIsIeT HanboJee siCHble 00pa3iibl IPUMEHEHUS! HAy4HOT'O
MeTO/1a TO3HAaHUS, T.€. croco0a MOoIy4eHHsI TIOCTOBEPHBIX 3HaHUI 0 mupe. Hakonen, ¢pusuka — 310
MpeIMET, KOTOPBIN HapsAIy C IPYrUMHU €CTECTBEHHOHAYYHBIMU ITPEIMETaMU JI0JDKEH /1aTh MIKOJIbHUKAM
Mpe/icTaBiIeHHe 00 YBJIEKATEIbHOCTH HAyYHOTO MCCIIEI0BAaHUS U PAJIOCTH CAMOCTOSITEIbHOTO OTKPBITUS
HOBOTO 3HAHMS.

OpHa 13 r1aBHBIX 33124 GU3NYECKOT0 00pa30BaHus B CTPYKTYpe 00IIero 00pa3oBaHus COCTOUT B
(hopMHUPOBAHUH €CTECTBEHHOHAYYHOM IPpaMOTHOCTH M MHTEpeca K HayKe Y OCHOBHOM Macchl 00yJarommxcs,
KOTOpBbIE B lajibHEHIIEM OyIyT 3aHATH B CAaMBIX pa3HO 00pa3HbIX cepax nesrenbHocTu. Ho He MeHee
BAYKHOM 3a1a4eyl ABJIACTCS BBIBICHHUE U NIOJrOTOBKA TAAHTIIMBBIX MOJIOABIX JIIOJACH JUISl IIPOJNOJKEHUS
o0Opa3oBaHus U AajgbHEHIIEH TPOPecCHOHATBHOM IEATEIbHOCTH B 00J1aCTH €CTECTBEHHOHAYYHBIX
UCCIIEIOBAaHUI U CO3JaHUU HOBBIX TEXHOJIOIHH. COrlIacHO MPUHATOMY B MEXIyHApOIHOM COOOIIECTBE
onpeneneHuto, EctecTBeHHOHay4Hasi TPaMOTHOCTb — 3TO CIIOCOOHOCTD Y€I0BEKA 3aHUMAaTh AKTUBHYIO I'PaX-
JAHCKYIO TMO3ULMIO 10 OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBA3aHHBIM C €CTECTBEHHBIMU HayKaMH, U €r0
TOTOBHOCTb HHTEPECOBATBHCS €CTECTBEHHOHAYYHBIMU UACIMH. HaydHOIrpaMOTHBIN YEJIOBEK CTPEMUTCS
y4acTBOBATh B apI'yMEHTUPOBAHHOM OOCYKJIEHUU IPOOIIEM, OTHOCSIIMXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSM, YTO TPEOyeT OT HEero cieIyroluX KOMIETEHTHOCTEN!:

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

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

HEJIX U3YYEHUSA YYEBHOI'O TIPEIMETA «®U3UKA»

Ienu n3yyenus (GU3MKKU HA ypOBHE OCHOBHOTO 00111ero oOpa3oBanus onpezeneHs! B Konnenuun
npernoaBaHus yueoHoro npeamera «®dusnka» B 00pa3oBaTeibHbIX opranuzanusax Poccuiickoit denepanun,
peanu3yoLX OCHOBHBIE 00111e00pa3oBaTeIbHbIE IPOTrpaMMBl, yTBEPKAEHHOM pemenreM Koiteruu
MunucrepcTBa npocserienus Poccuiickoit @enepannu, nporokos ot 3 nexadpst 2019 r. Ne [TK4BH.

Lenu u3ydenus GU3uKu:

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

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

OTHOIICHUS K OKPY’KAaIOIIUM SBJICHUAM,



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

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

— Ppa3BHTHE MPEICTABICHUI 0 BO3MOXKHBIX chepax Oymymiei mpodeccHoHanbHOM NesITeTbHOCTH,
CBSI3aHHOU C (PM3HMKOH, MMOATOTOBKA K JalbHEHIIEMY O0YYEHHUIO B TOM HAIIPABJICHUH.

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

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

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 YMEHUU HAOII0JaTh MPUPOIHBIE SBJICHUS U BBIIOJIHATH OIBITHI, TJAOOpaTOpHbIE pabOThI U

OKCIICPUMCHTAJIBHBIC UCCIICIOBAHUSA C UCITIOJIB30BAHUEM U3MCPUTCIIbHBIX HpI/I60pOB;

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

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

B cootBercTtBrM ¢ PI'OC OOO dusuka sBiaseTcs 00s3aTeIbHBIM TPEAMETOM 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 TBEPAOTO, KUAKOIO U ra3000pa3HOTo cocTOsIHU BelecTBa. Kpucramuueckue 1 amopgHbIe Tela.
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, U3TyUECHHE.

KonunuecTBo TemnoTel. Y aenbHas TEIIOEMKOCTh BELECTBA. TeMI000MEeH U TEII0BOE paBHOBECHE.
VYpaBHeHue TerioBoro 6ananca. [InaBnenue u oTBepAeBaHle KPUCTANIMYECKUX BEIIECTB. Y IeibHAast
tertoTa ruiaBsienus. [TapooOpazoBanue u konnencanus. Mcmapenne (MC). Kunenue. Y nenpHast Teniora
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPaTypbl KUIIEHUS OT aTMOC(epHOTro JaBieHus. BiaxxHOCTh Bo3tyXxa.

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 aBJIeHUs BO3/1yXa B OaJuIOHE MINPULIA

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

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

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

8. UccnenoBaHue siBJICHUS TeTJI000MeHa IPYU CMELIMBAHUU XOJIOTHOM M ropsiueit BObI

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

MCTAJUIMYCCKUM IMUIUHAPOM



10. Onpenenenue yaenpHOM TEMIOEMKOCTH BEIIECTBA
11. UccnenoBanue mporecca UCHapeHust

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

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

Dnektpuzaius Ten. [[Ba pona anexTpudeckux 3apsaoB. BzanmonelictBue 3apspkeHHbIX Tell. 3akoH Kynona
(3aBUCHMOCTD CHJIbI B3aUMO/ICHCTBHUS 3aPSHKEHHBIX TEJI OT BEJIMUMHBI 3apSAJ0B U PACCTOSIHUSI MEXKY TEIaMHu).

Onextpuueckoe nose. Hanpssk€HHOCTD 35eKTprueckoro noJs. [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 CIOBHSI CYLLIECTBOBAHUS AJIEKTPUUECKOTO TOKa. VICTOUHMKH MOCTOSIHHOTO TOKA.
JlefcTBUS 2JEKTPUYECKOTO TOKa (TEIIOBOE, XMMUYECKOE, MarHUTHOE). DJIEKTPUYECKUH TOK B HKHUIKOCTAX
U razax.

Onektpuyeckas 1enb. Cuiia Toka. DekTpudeckoe HanpsokeHne. ConmpoTHUBIECHUE TPOBOIHUKA. Y IETTHHOE
COTMpOTHBIIEHHUE BellecTBa. 3akoH Oma s yyactka uenu. [locnenoBaTensHoe U napajuieIbHOE COeIMHEHUE
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 moJjie. MarHutHoe mose
3eMJIu U €ro 3HauYeHME I )KU3HU Ha 3emiie. OnbIT Dpcreaa. MarHuTHOE MoJie 3JIEKTPUYECKOTO TOKA.
[IpuMeHeHne 3EeKTPOMArHuTOB B TEXHUKE. /[eficTBHE MarHUTHOTO IOJISI HA IPOBOJIHUK C TOKOM.
DJIEKTPOABUTATEIb TOCTOSTHHOTO TOKA. ICroib30BaHME AIIEKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX U
Ha TPaHCIOpPTE.

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

© oo NGk Wb PR

JlericTBUS DIEKTPUUECKOTO TOKA
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. 9HeKTqueCKHﬁ TOK B XXUJAKOCTH

-
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. I'a30BbIl paspsn

=
N

. 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 TOJISl HA IPOBOIHHUK C TOKOM

21 DnekTpoBUraTenb 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

ok wn PR

N3Mepenne u perynupoBaHue HAPSIKEHUS

6. HccrenoBanue 3aBHCUMOCTH CHIIBI TOKA, HAYIIETO Y€pe3 PE3UCTOP, OT CONMPOTUBIICHHUS PE3UCTOPA H
HaNpsHKEHUs Ha pe3UCTope

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

8. TIpoBepka mpaBuiia CIOKEHUS HAPSHKSHHH MTPH MTOCIIC0BATEIFHOM COCTMHEHUH 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 POCCUHCKON (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/DKGHI/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 JOMAIIHUX YCIOBHUAX;

— c(hOopMHUPOBAHHOCTh HaBBIKa peiIeKCHH, IPU3HAHKE CBOETO MIPaBa Ha OMIMOKY U TaKOTO K€ IpaBa y
JPYroro 4eioBeka.

Tpyooeoe eéocnumanue:

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

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

— OpHUCHTAUHA Ha IPUMCHCHUC (1)I/ISI/I‘IGCKI/IX 3HAHMUH JJI1 peuiceHusd 3a1a4 B o0OmacTu OKp}I)KaI-OH_[eﬁ
CpCabl, INITAHUPOBAHUA IOCTYIIKOB U OIICHKU X BO3MOXKHbBIX MOCJIEICTBUN 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 BBHIMOJIHEHUN UCCIICIOBAaHUNA U TPOEKTOB (hU3MUECKOi

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 MIPUYXMHHO-CICACTBECHHBIC CBA3H ITPU 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,

— CaMOCTOSTEIHLHO BRIOMPATh CIIOCO0 pelIeHus yaeOHOo! (hU3ndecKoil 3a1auu (CpaBHEHUE HECKOIBKHUX
BapHaHTOB PEIICHHsI, BEIOOP HanboJ1ee MOIXOIAIIET0 ¢ YIETOM CaMOCTOSATEIBHO BBIICTICHHBIX
KpUTEPHUEB).

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

— IIPOBOAMUTH I10 CAMOCTOATECIBHO COCTABJICHHOMY IIJIAHY OIIBIT, HECJIOKHBIN (bHBquCKI/Iﬁ
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${ " BBIBOJBI 11O pE3yJibTaTaM HpOBGI[éHHOl"O
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 PA3JIUYHbIE METObI, HHCTPYMEHTHI U 3alpOChI IIPH 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,

— CaMOCTOSTENIbHO BBIOMPATh ONTHUMAJIbHYIO (OPMY IpecTaBiIeHUs HHPOPMALIUU U WILTIOCTPUPOBATh
pelaeMble 3a/1a41 HECJIOKHBIMU CXEeMaMH, IMarpaMMaMu, HHOM rpauKoi U X KOMOMHALIUSAMH.

YHuBepcanbHble KOMMYHUKATHUBHBIC IEHCTBUSA



Obwenue:

— B X0J1e 00CY)XKJIeHHs y4eOHOTO MaTepuaa, pe3yJabTaToB JJad0paTOpHBIX paboT U MPOEKTOB 3a/1aBaTh
BOIPOCHI TI0 CYIIECTBY 00CYXAaeMOW TeMbI M BbICKa3bIBaTh WUJICH, HAIICIICHHBIC HA PEIICHUE 3a/1a49l U
nojiep kanue OJ1aroxenaTeTbHOCTH OOIICHHMS;

— COIOCTaBJIATh CBOU CYXJIEHUS C CYXKACHUAMU IPYIMX YYaCTHUKOB JMAJIOra, 0OHapyKUBaTh
pasinyue ¥ CXOACTBO MO3ULMI; BBIPAXKaTh CBOKO TOUKY 3PEHHUS B YCTHBIX U NHCbMEHHBIX TEKCTaX;
MyOJIMYHO TPEACTABIATH PE3YJIbTAThI BHITOJIHEHHOTO (PM3MUECKOTO OIBITA (IKCIIEPUMEHTA,

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

— IMOHUMAThb U UCIIOJIB30BaTh NPCUMYILCCTBA KOMaHI[HOI\/JI n HHJIHBHI[yaHLHOﬁ pa60TI)I IIpH pCUHICHUUN

KOHKPETHOM (pr3nyeckoi mpoOiemsl;

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

— BBITIOJIHATH CBOKO 4aCTh 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

chopMyIUPOBAHHBIM YJACTHUKAMH B3aMMOICHCTBHUS.

YHuBepcaabHbIE PErYISTUBHBIE ACHCTBUS

Camoopzanumuuﬂ:

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

— OPUEHTUPOBATHCS B PA3IMYHBIX MMOJX0AaX MPUHATHUS PELICHUN (MHIUBUAYAIbHOE, IPUHSATHE
pEelIeHUs B IPYIIe, IPUHATHE PEIICHUI TPYIIOii);

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

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

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

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

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

— CTaBHTh ce0s Ha MECTO APYroro 4€JI0BCKa B X0€ CIiopa Ujin IUCKYCCUU HAa HAYYHYIO TCMY,

IMOHUMATb MOTUBBI, HAMCPCHHUA U JIOTUKY APYTroro.



Ilpunamue ceoa u opyzux:

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

HNPEAMETHBIE PE3YJIbTATBI

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

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

— pa3nuuaTh SABJIEHUS (TEIIOBOE paclliipeHHe/ckaThe, Teronepeada, TeioBOe paBHOBECHE,
CMa4yuBaHUE, KAMWUISPHBIC SIBICHUS, UCTIAPEHUE, KOHIEH AU, TIIaBJICHUE, KPUCTAILTA3AIIHS
(oTBepeBaHme), KUTMIEHUE, TETUIONIEpeada (TETIONPOBOIHOCTh, 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 MX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIONINX JaHHOE (HU3UIECKOE

SIBJICHHUE,

— pacro3HaBaTh NMPOSIBIIEHUE N3YYEHHBIX GU3NYECKUX SIBJICHUN B OKPYXKAIOIIEM MHUpPE, B TOM YHCIIe
¢buznueckue SBICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSXKEHUE U KalMIIISIPHBIC SIBJICHUS B IPUPO/IE,
KpUCTAJIJIBI B IpUpoe, uznyuenue CoiHIla, 3aMep3aHue BoJ0EMOB, MOPCKHUE Opu3bl, 00pa3oBaHUe
pOCBI, TyMaHa, UHesl, CHeTra; JIEKTPUUECKHE ABJICHUS B aTMOc(hepe, dIeKTPUUYECTBO KUBBIX OPraHU3MOB;
MarHuTHOE moJje 3eMi, Apeid Moo CoB, poJib MArHUTHOTO MOJIS 71 )KU3HU Ha 3eMJie, MOJISIpHOE 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, BHYTPCHHAA SOHECPIUs, KOJIMYCCTBO TCIIOThI, YACIbHAA TEIIOEMKOCTD BCIICCTBA,
YAClbHasd TCIUIOTA IVIaBJICHUA, YACIbHAsA TCIIOTA Hap006pa3OBaHI/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 HAIIPAKCHNUEC, COIIPOTUBJIICHUEC 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)OpMy.HBI, CBA3BIBAIOIUEC JAHHYIO (1)PI3PILIGCKYIO BCIIMYNHY C APpYTUMHU BCIIMYNHAMU,
CTPOUTH l"pa(l)I/IKI/I HN3YUYCHHBIX 3aBUCHMOCTEN (I)I/I3I/I‘ICCKI/IX BCJIIMYMH,

— XapaKTEepHu30BaTb CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/IC SABJICHUS U ITPOLCCChI, UCTI0JIb3YI OCHOBHBLIC
TITOJIOXKCHUA MOJ'ICKy.]'IHpHO-KPIHGTH‘IGCKOfI TCOPpHUU CTPOCHUA BCUICCTBA, IPUHIHUII CYIICPIIO3UTTNU noJiei
(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,

— OOBSCHATH (PU3NUECKUE MPOLIECCH U CBOICTBA TeJ, B TOM YHCIIE U B KOHTEKCTE CUTYAIHi
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 PEIICHUS 3a/1a4d, 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
OIIMCAaHUE UCCIIEIOBAHMUSL, BBIJIEIATH IIPOBEPSIEMOE IIPEAIIOIIOKEHHUE, OLIEHUBATH IPABHIIBHOCTD ITOPSIIKA
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; B3aUMOAEHCTBHUE MOCTOSIHHBIX MarHUTOB, BU3yalU3aIis
MarHUTHBIX M0JIEH TIOCTOSIHHBIX MarHUTOB; I€MCTBUS MarHUTHOTO I0JIS HA IPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA AIEKTPOABUraTelIsl IOCTOSIHHOTO TOKa): (OpMYIUpPOBAThH
IIpOBEpsiEMbIE MPEAIOJI0KEHHS], COOMpaTh YCTAHOBKY M3 IIPEAJI0KEHHOTO 000pYyI0BaHMsI; OMUCHIBATD
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 YICIBHOTO COTPOTUBIICHUSI BEIIECTBA IPOBOJHUKA; CHUJTBI TOKA,
HIYIIEro Yepe3 MPOBOIHUK, OT HAMPSHKEHUS Ha TPOBOIHUKE; HCCIIEIOBAHUE TIOCIICIOBATEIHFHOTO H T1a-
paUIETLHOTO COEAMHEHUH TTPOBOJHUKOB): TIFIAHUPOBATh MCCIICIOBaHNE, COOUPATh YCTAHOBKY U
BBITIOJTHATh U3MEPEHUS, CIACAYS MPEAT0KEHHOMY IaHy, (UKCUPOBATH PE3YJbTATHI MOJYUCHHOM
3aBMCHMOCTH B BHJIC TaOJIMI ¥ TPaUKOB, JAeJIaTh BHIBOJIBI 110 PE3yJbTaTaM HCCIICIOBAHNS,

— MIPOBOAMUTH KOCBEHHBIE U3MepeHUs (PU3NUECKUX BeNUYHH (yIeIbHas TeIJI0EMKOCTh BEIIECTBa,
COMPOTHBIIEHUE MPOBOIHUKA, pa0OTa U MOILITHOCTh 3JIEKTPHUUYECKOTO TOKA): TUIAaHUPOBATh U3MEPEHHUS,
coOuparh SKCIIEPUMEHTANIBHYIO YCTAHOBKY, CIIEAYsI MPEAT0KEHHON HHCTPYKIIUHU, U BBIYUCIIATH

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

— XdpaKTCPHU30BaATb IIPUHIUIIbI I[eﬁCTBHﬂ N3YYCHHBIX HpI/I60pOB N TCXHHUYCCKHUX yCTpOﬁCTB C OHOpOﬁ
Ha UX OIMKUCaHUsA (B TOM 4YHCJIC: CUCTEMA OTOINICHUSA JOMOB, TUT'POMETP, I1apOBasi Typ6I/IHa, aMIICpMETp,
BOJIbTMCTD, CUETUYHK BHeKTqueCKOﬁ OHEPTUH, SJICKTPOOCBCTUTCIILHBIC HpI/I60pBI, HarpeBaTCJIbHbIC
3J'IeKTp0HpPI60pI>I (HpI/IMepH), QJICKTPUYCCKHUC ITPECAOXPAHUTCIIN, SJICKTPOMATHUT, 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 CX€MaM U
CXCMATHUYHBIM pUCYHKaAM ()KI/IIlKOCTHHﬁ TECPMOMCETP, 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 SIBJSETCS IPOTUBOPEUNBOM WIIM MOKET ObITh HEIOCTOBEPHOM;

— 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 3TOM IPAMOTHO MCHOJIb30BaTh U3yYEHHBIN

MOHATUIHBIN anmapaT Kypca (pU3UKH, COTPOBOXKAATH BHICTYIUIEHHUE MTPE3eHTAIINEH;

— TIpH BBINIOJIHEHUH YY€OHBIX IPOEKTOB U UCCIIEI0BaHUIN (PU3NYECKUX IPOLIECCOB PACIPEIENSTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUH C MTOCTABJIEHHBIMU 3a/la4aMHU, CJIEJAUTD 3a BBHIIIOJHEHUEM I1JIaHa
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

BelIeil») ¢ N3II0KEeHHEeM 000CHOBaHMI aTOMHOM TUITOTE3bI (CMbIcIIOBOE YTeHne). OneHka
yOeIUTEeILHOCTH 3THX 000CHOBAaHHIA;

OOBsicHeHHE GPOYHOBCKOTO JABHKEHHUS, SIBICHUS AU DY3UUH Pa3Indnil Mex Iy HUIMH Ha OCHOBE
MOJIOKEHU I MOJIEKYJISIPHO-KHHETHYECKON TEOPHH CTPOCHHSI BELIECTBA;

OOBsiCHEHHE OCHOBHBIX Pa3JINuMii B CTPOCHHH ra30B, XUIKOCTEH 1 TBEP/BIX TEJI C
HCIOJIb30BAHMEM ITOJIOKEHHH MOJIEKYJISIPHOKHHETHYECKOM TEOPUH CTPOCHHUS BEILECTBA;
TIpoBeieHHE OMBITOB 10 BHIPALIMBAHHIO KPUCTAIUIOB IIOBAPEHHOM COJIM MIIM caxapa;
TIpoBeseHue 1 00BACHEHHUE ONBITOB, IEMOHCTPHPYIOLIMX KAHJUISPHBIE SBJICHHS U SBJICHHE
CMa4YMBaHHUS;

OOBsICHEHHE POJIH KallMJUISIPHBIX SIBJIEHHHN IS IOCTYIJIEHHS BOABI B oprann3m pacrenunii (MC —
Ouoiorus);

Ha6uionenue, nposeieHHe U 00bSCHEHHE OIBITOB IO HAOIIOCHUIO TEIIOBOTO PACIIHPEHUS
ra3oB, )KHJIKOCTEH U TBEPBIX Tl

OO0bsicHeHHE COXpaHEeHUsT 00bEMA TBEP/BIX TEJI, TEKYYECTH )KUIKOCTHU (B TOM YHCIIE, PAa3HULBI B
TEKY4eCTH JUIsSl pa3HbIX KUAKOCTEHl), aBIeHHs ra3a;

TIpoBesieHHE OMBITOB, IEMOHCTPHPYIOIINX 3aBUCHMOCTD aBJICHHS BO31yXa OT ero o0béma u
HarpeBaHHs NN OXJIAXKICHUS, U HX 00BSICHEHHE Ha OCHOBE aTOMHO-MOJICKYJISIPHOTO YUCHHUS;
AHanu3 NpaKTHYECKUX CUTYAlUi, CBSI3aHHBIX CO CBOMCTBAMHU Ir'a30B, )KUJIKOCTEH U TBEPIBIX TEIT;

Ne HanmenoBanue pa3gesos u Tem | KonmuecTBo yacos Jara Buabl 1eTeIbHOCTH Buanbl, DJIeKTPOHHBbIE
/Il | IporpamMMsl H3yYeHUst dopmsr (uudposnie)
BCEro | KOHTPOJbHbIE | MPAKTHYECKHE KOHTPOJIsl oOpa3oBaTe/bHbIE
pa6oThI pa6oThI pecypchl
Pa3nen 1. TensioBble siBJICHUS
1.1. | CTtpoeHnue u cBoiicTBa 7 0 0 01.09.2022 | HaGurogeHue u MHTEPIPETAHs OIBITOB, CBUACTEIBCTBYIOMINX 00 aTOMHO-MOJICKYJISIPHOM VYcerHblii https://www.uchportal.ru/
BelllecTBa 26.09.2022 | crpoeHMH BemecTBa: OIBITHI C PACTBOPEHUEM PA3JIMYHBIX BEIIECTB B BOJIE; oI1poc; http://school-

Permrenue 3a1a4 1o OLCHUBAHUIO KOJIMYECTBA AaTOMOB MJIM MOJICKYJI B €IMHUIIE 00bEMaA BEIECTBA; IMucsmennsiit | collection.edu.ru/
AHaJn3 TeKCTa IpeBHUX aTOMHUCTOB (Hanpumep, GpparmenTa mosmsl Jlykpenus «O npupone KOHTPOJIb;



http://www.uchportal.ru/
http://school-/

1.2. | TensoBbIe mpouecchb 21 1 27.09.2022 | OGocHOBaHME MPABHI H3MEPEHUS TEMIIEPATYPBI; VerHblii https://www.uchportal.ru/
16.12.2022 | CpaBHeHHE pa3JIM4HBIX CIIOCOOOB H3MEPEHHUS U LIKAJ TEMIIEPATyPbI; orpoc; http://school-
Habmonenue n 00bsICHEHUE OIBITOB, ACMOHCTPUPYIOIIMX H3MEHEHNE BHYTpeHHeit sHepruu Tena B | Ilucemennsiit | collection.edu.ru/
pesyibTaTe TeIUIoNepeadl U pabOThl BHEIIHHUX CHIT, KOHTPOJIb;
Ha6tonenne i 00bsICHEHHE ONBITOB, 00CYKICHIE IPAKTHIECKHX CUTYaluil, feMoHCcTpupyomux | KonrponsHas
pasnHYHBIEe BUIBI TEIJIONEPEIaut: TEIIONPOBOAHOCTh, KOHBEKIHIO, H3ITyCHHE; pabora;
UccnenoBanue sBICHHS TEIUI00OMEHA IIPU CMEIIHBAHUA XOJIO{HON H FOpsTIeil BOJLL; I[IpakTHyeckas
Ha6utoieH1e yCcTaHOBIICHHUS TEIIIIOBOTO PAaBHOBECHSI MEXKY TOpsiueii U X0I0HOit BOJO1; pabora;
Omnpenenenne (M3MepeHNe) KOJINYECTBA TEILIOTHI, TOJIY4EHHOI'0 BOOM IIPH TENI000MEHE ¢
HArpeThIM MEeTaUTMYECKHM LIHIHHIPOM;
Omnpenenenne (M3MepeHne) yIeIbHON TEINIOEMKOCTH BEIIECTBA;
Peuenne 3a/1a4, CBI3aHHBIX C BBIYHCIICHHEM KOJIMYECTBA TEILIOTH H TEIIIOEMKOCTH IIPH
TernjaoooMeHe;
AHaJIN3 CUTYalHil IPaKTHYECKOr0 MCIOIb30BaHHs TEIUIOBBIX CBOIMCTB BEIECTB M MAaTEPHAJIOB,
HaIpUMep B LEJIIX SHEProcOe pexeHHUs: TEIION30IISIHs, SHEProcOeperarone Kpbliiu,
TEPMOAKKYMYJISITOPBI U T. 1L.;
Habtoienue sIBICHUH HCTIapEHNs U KOHICHCALINH;
HccienoBaHue mporecca UCapeH s Pa3InuHbIX KM IKOCTEH;
OO6bsCHEHHE SBJICHUIT HCTIAPEHH S ¥ KOHACHCAL[MU Ha OCHOBE aTOMHO-MOJICKYJISIPHOTO YYCHHUS;
HaGuoenue n 00bsICHEHHE MPOLlecca KUMCHUS, B TOM YHCIIE 3aBUCHMOCTH TEMIIEPaTypPbl
KUIEHHS OT AaBJICHUS;
Onpenenenne (M3MepeHNE) OTHOCHTEIILHON BIIAXXKHOCTH BO3/yXa;
HaGuroieHue nporecca MniaBJIeHHs KPUCTAUIMYECKOro BEIECTBa, HAIIPUMED JbJa;
CpaBHEHHE MPOLIECCOB IIABJICHHS KPUCTAIUIMYECKUX TeJI U Pa3MsrdeHHs [TPH HarpeBaHHU
aMOpQHBIX Te;
Omnpeaenenue (M3MEpPEeHUE) YACIbHON TEILIOTHI IIaBICHUs Jbjaa. OObsCHEHHE SIBICHUIM
IUTABJICHHUS X KPUCTAILTH3AI[HH HA OCHOBE aTOMHO-MOJIEKYJIIPHOTO YUeHHS;
Pemenne 3a/1a4, CBA3aHHBIX C BEIYHCICHUEM KOJIMYECTBA TEIIOTHI B IPOLECCaX TEMIONepeAadn
TIPH IJIABJICHHU M KPHCTAJUIM3AIMH, HCIAPEHUH U KOHACHCALINH;
AHanu3 CHTYalHil TPAKTHIECKOTO IIPUMEHEHNUSI IBICHUM IITaBICHHS H KPHCTAIIH3AIUH,
HAIpUMep, I0Iy4eHHEe CBEPXIUCTHIX MATEPHATIOB, COJIEBAs IPEIKa H IP.;
Ananu3 paboTbl M 00bsACHEHUE IPUHLIUIA JAEHCTBUSA TEIIOBOIO JBUraTe s,
BbIunCiIeHHe KOIMYECTBA TEILIOTHI, BHIACISIONIEr0CS IPH CrOPAHHH PAa3THIHBIX BUIOB TOILIHNBA,
u KIIJI nBurarens;
O6cysKaeHne IKOTOTHYESCKUX TOCIECTBUH HCIIONb30BaHHs ABUTaTe el BHYTPEHHET 0 CTOPAHUS,
TEIUIOBBIX U ruapodiekTpocTaniuii (MC — 9KOI0rHsl, XUMHUS);
HUroro mo pasgeiny 28
Pazzmen 2. DeKTpUYecKHe H MATHHTHBIE SIBJICHHS
2.1. | DiiekTpHYecKHue 3apsi/ibl. 7 0 19.12.2022 | HabaroaeHHe U IPOBEACHUE OIMBITOB 10 YIEKTPU3ALMH TEJ IPH CONPUKOCHOBEHHH M HHYKIHEH; YcrHbiit https://www.uchportal.ru/
3apsikeHHbIE TeJIa § HX 23.01.2023 | Habnwoaenue u 00bsACHEHHE B3aUMOIENCTBHSI OMHOMMEHHO U Pa3HOUMEHHO 3apSKEHHBIX TEI, orpoc; http://school-
B3aMMo/elicTBHE OOBsCHEHHE IPUHIIUIIA JEHCTBUS DIEKTPOCKOIA; IMucsmennwiit | collection.edu.ru/
OO6BsICHEHHE SBICHUIT DIEKTPH3AL MU IPH COIPUKOCHOBEHNH TEJI M HHIYKIHEH C HCIIONb30BAHHEM | KOHTpPOIB;

3HAHHUI 0 HOCHUTEISX SJIEKTPUUECKUX 3aPsIIOB B BEIIECTBE;

PacnozHaBaHue u 00BSICHEHHE SIBICHUIN 3JIEKTPH3AIMH B TOBCEIHEBHOM KHU3HM;
Ha6untonenne n 00bsICHEHHE OIBITOB, HIUTIOCTPHPYIOLINX 3aKOH COXPAHCHUS HIEKTPHUECKOT0
3apsna;

Ha6utoieHne OnmbITOB 10 MOACIHPOBAHUIO CHIIOBBIX JIMHUI DIICKTPHUYECKOTO OIS
VccnenoBanue JeHCTBUS DIEKTPHYCCKOrO OIS Ha TPOBOAHUKH U AUDICKTPHKH;



http://www.uchportal.ru/
http://school-/
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2.2. | TlocTOSIHHBII 31eKTPHYECKHIT 23 5 24.01.2023 | HaGnrogeHne pa3IM4HbIX BH/OB JEHCTBHS SIEKTPUUECKOT0 TOKA U OOHAPYKEHHE STUX BH0B VerHblii https://www.uchportal.ru/
TOK 21.04.2023 | meicTBUS B MOBCEAHEBHOI XKU3HHU; orpoc; http://school-
COopKa M HCIBITAaHKE IEKTPHYECKOH LeNn MOCTOSHHOTO TOKA; IMucsmennsiit | collection.edu.ru/
V3MepeHue CHIIbl TOKA aMIIEPMETPOM; KOHTPOJIb;
V3MepeHue 3IeKTPUUECKOrO HAMlPSKEHH S BOJIbTMETPOM; KoHTposbHast
[IpoBenenne 1 06BACHEHNE ONBITOB, ZEMOHCTPHPYIOMINX 3aBHCHMOCTD JIEKTPHIECKOrO pabora;
CONPOTUBIICHHS IPOBOAHUKA OT €r0 AJIHHBL, IUIOLIAH [ONEePEIHOr0 CeIEHUs i MaTepuaa; I[Ipakrudeckas
HccrnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, IPOTEKAIOIIEro Yepe3 Pe3UCTOp, OT COMPOTHBICHUS pabora;
Pe3HCTOpa M HANPSDKEHHSHA PE3UCTOPE;
I[poBepKa paBmJIa CI0KEHUS HANPSHKEHUH [IPH [TOCJIEI0BATENLHOM COEAMHEHHH IBYX
PE3HCTOPOB;
IIpoBepka IpaBrIIa JUIsk CHIIBI TOKA IIPH [apauIeIbHOM COeJHHEHNH PE3HCTOPOB;
AHaNN3 CHTYalUNH TOCIEA0BATENIBHOrO U IaPAJUIEIBHOrO COCANHEHNUS IPOBOJHIKOB B JOMAIIHIX
3JIEKTPHUYECKUX CETSIX;
Penrenne 3anau ¢ ucrnoib3oBaHueM 3akoHa OMa u GpopMy pacyéra 3JIeKTPHYECKOro
CONPOTHUBJICHHS IIPHU TTOCIIEAOBATEILHOM H [apalIeIbHOM COECANHEHHHU IPOBOAHHKOB;
Omnpezenenne paboTHI HIEKTPHYESCKOr0 TOKA, IPOTEKAIOIIET0 Yepe3 Pe3UCTOop;
OmnpeeneHre MOIHOCTH NEKTPHIECKOr0 TOKA, BBILENIEMOIT Ha Pe3HCTOpe;
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA Y€pe3 JIAMIIOUKY OT HalpsDKEHUS Ha Heil;
Omnpenenenune KIIJ HarpeBaTes;
HccnenoBanue npeodpa3oBaHus SHEPIUH [PU TOABEME IPy3a dJIEKTPOABHIATENIEM;
OOGBsICHEHHE YCTPOHCTBA M IIPUHIAIA ASHCTBHS JOMAIIHUX DJIEKTPOHArPEBATEIBHBIX IPHGOPOB;
OO6bsCHEHHE IPUYUH KOPOTKOTO 3aMbIKaHUA U TIPUHIMIA I€HCTBUS IIABKUX MPETOXPAHUTENEH;
PeureHue 3a1au ¢ MCroib30BaHuEeM 3akoHa Jkoyns—JleHna;
Haburo1eH1e BO3HHKHOBEHH S DJIEKTPHYECKOr0 TOKA B JKHIKOCTH;
2.3. | MaruuTHbIe sIBJeHUSsI 6 2 24.04.2023 | MccaenoBanne MarHUTHOTO B3aUMO/IEHCTBH S TOCTOSIHHBIX MarHUTOB; Yerubiit https://www.uchportal.ru/
12.05.2023 | M3y4yeHre MarHUTHOTO MOJIsI TOCTOSIHHBIX MATHUTOB MIPU UX 00bEAMHEHUH U Pa3/IeeH H; orpoc; http://school-
TIpoBeeHUE ONMBITOB 110 BU3YaJIM3AI[HHU T1OJISl TOCTOSTHHBIX MAaTHUTOB; IMucsmennsiit | collection.edu.ru/
H3yueHue sBJICHHUS HAMarHUYMBAHHUsI BELECTBA; KOHTPOJIb;
HccnenoBanne neicTBHS 2IEKTPHUECKOr0 TOKA HA MATHUTHYIO CTPEIIKY; KonTposabHas
TIpoBeaeHUE OMBITOB, IEMOHCTPHPYOIIMX 3aBUCHMOCTb CUJIBI B3AaHMO/CHCTBHS KATYIIKK C TOKOM | paboTa;
M MarHuTa OT CUJIBI M HANPABJICHHS TOKA B KaTYIIKE; IpakTrHyeckKas
AHaM3 CHTYal i IPAKTHYECKOTO MPUMEHEHHS SJICKTPOMArHUTOB (B OBITOBBIX TEXHHYECKHUX pa6ora;
YCTPOHCTBAX, IPOMBIIUICHHOCTH, MEIULIHE);
HW3y4deHue IeCTBHISI MATHUTHOTO MOJIsl HA IPOBOJAHHUK C TOKOM;
N3yuyeHue neiicTBUS dIEKTPOIBUTATEIIS;
N3mepenune KI1J anexkTpoaBUraTeabHONW yCTaHOBKH;
Pacno3HaBaHue U aHATH3 PA3THYHBIX TPUMEHEHH 3JIEKTPOABUTaTeNeH (TPaHCIOPT, OBITOBBIE
YCTpPOMCTBA | 1P.);
2.4. | DileKTpOMArHUTHAsN 4 0 15.05.2023 | OmbIThI [10 UCCIIE0BAHUIO SBJIEHHS 3JIEKTPOMATHUTHON MHAYKI[MH: UCCIIE0BAHIE M3MEHEHH I Ycrubiit https://www.uchportal.ru/
MHIYKIHS 26.05.2023 | 3HaueHHUS U HANPABJICHHS MHAYKIMOHHOTO TOKa; orpoc; http://school-
IMucsmennsiii | collection.edu.ru/
KOHTPOJIb;
HUroro mo pasugerny 40
PesepBHOE Bpemst 0
OBIIEE KOJIMYECTBO YACOB I1O | 68 10

MMPOI'PAMME
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IHOYPOYHOE INTAHUPOBAHUE

Ne | Tema ypoka KoJunyecTBo 4yacos Jara Buasbi,
n/n usyuenusi | Gpopmbl
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE
KOHTPOJIf
padoThI padoThI

1. | OcHOBHBIC TIOJIOKEHUS 1 0 0 05.09.2022 | Ycerubrii
MOJIEKYISIPHO-KUHETHUECKOU 0TIpocC;
TEOPUHU CTPOCHUS BEIIECTBA. [TnceMeHHbII

KOHTPO!JIb;

2. | Macca u pa3Mepbl aTOMOB U 1 0 0 07.09.2022 | YcrHbIit

MOJIEKYIL. 0TIpocC;
[TucemeHHbIH
KOHTPOJIb;

3. | OnbITHI, MOATBEPKIAIOIINE 1 0 0 12.09.2022 | YcrHBIU
OCHOBHBIE€ TTOJIOKEHUS 0TIpoc;
MOJIEKYJISIPHO-KUHETHYECKO N [TuceMeHHbII
TEOPHH. KOHTPOJIb,

4. | Mogenu TBEpIOTO, *KUAKOTO M | 1 0 0 14.09.2022 | YcrHBIU
ra3o00pa3HOro COCTOSHUMN OTIpOC;
BemecTBa. OObsICHEHHE IIncemenHbI
CBOIICTB ra3oB, KHIKOCTEH U KOHTPOJIb;
TBEPJIBIX TEIl HA OCHOBE
MOJIO)KEHUI MOJIEKYJISIPHO -~
KMHETUYECKOU Teopuu.

5. | Kpucramnmueckue u 1 0 0 19.09.2022 | Vcrubrid
amop(HbIe Tena. 0TIpOC;

[T1uceMenHbI
KOHTPOJIb;

6. | CmauuBanue W Kanwuisspaeie |1 0 0 21.09.2022 | YcTHbIN

SIBJICHUSL. 0TIpOC;
[T1uceMeHHbII
KOHTPOJIb;

7. | TemnoBoe pacupeHue u 1 0 0 26.09.2022 | YcrHbrit

cKartue. 01poc;
[TucemeHHBIN
KOHTpO!JIb;

8. | TerioBoe aBMXKEHHE. 1 0 0 28.09.2022 | YcrHbIM

Temmeparypa. OIIpOC;
[TucbmeHnHbIN
KOHTpO!JIb;




9. | BuyrpeHHss sHEprus. 03.10.2022 | YcrHblit
0TIpoC;
ITnceMennbIi
KOHTPOJIb;

10. | Crioco0Obl u3MeHEHUS 05.10.2022 | YcTHbIi
BHYTPECHHEM YHEPTUH. OIIpOC;

ITnceMmeHHbIi
KOHTPOJIb;
11. | Buasl Temonepenauu. Teruio- 10.10.2022 | Ycrubrid
MTPOBOTHOCTb. oTIpoc;
ITnceMeHHbIi
KOHTPOJIb;
12. | KonBekuus. M3myuennue. 12.10.2022 | Vcrubrid
oTIpoc;
IInceMeHHbIH
KOHTPOJIb;

13. | KonndecTBO TEIIIOTHL. 17.10.2022 | YcTHBIN

E myHune! komgecTBa TEIIIO- OIIpOC;
TEHL. IInceMeHHBIN
KOHTPOJIb;
14. | Y aensHas TEIIOEMKOCTb. 19.10.2022 | YerHbIN
oTIpoc;
IInceMeHHBIN
KOHTPOJIb;

15. | Pacuer KoIMYeCTBA TEIUIOTHI, 24.10.2022 | ITuceMeHHBIIH
HEOOXOIUMOT0 IS KOHTPOJIb;
HArpeBaHUs TeJIa WK
BBIJICIIIEMOTO MM IIPH
OXJIAXKICHNH.

16. | «CpaBHEHHE KOJTUYECTB 26.10.2022 | [IpakTuyeckas
TEIUIOTHI IPH CMEITUBAHUHT paborTa;
BOJIbI Pa3HOU TEMITIEPATYPhI»

17. | «3mepenue ynenbHOH 07.11.2022 | [TpakTryeckas
TEIIOEMKOCTH TBEPAOTO TeIay paboTa;

18. | DHeprus ToruuBa. Y ieibHas 09.11.2022 | YcTHbIit
TEIUIOTa CTOPAHUSL. OTIPOC;

ITnceMeHHbIi

KOHTPOJIb;




19. | 3aKoH coXpaHEeHHS U TIpe- 14.11.2022 | YcrHbIi
BpAIICHUS YHEPTUU B OTIpOC;
MEXAHUYECKUX U TEIUIOBBIX [TnceMeHHbIM
nporeccax KOHTPOJIb;

20. | ArperaTHbie COCTOSIHUS 16.11.2022 | Vcrubrii
BemiecTra. [lnaBnenue u OIIpOC;
OTBEPACBAHUE. [TnceMeHHbII

KOHTPOJIb;

21. | I'paduk ruraBneHus U OTBEp- 21.11.2022 | YcrHbIi
JICBaHUS KPUCTAJUTHUSCKUAX OTIpOC;

Tel. YaenbHas TeIoTa [TnceMeHHbII
TUTABIICHHS. KOHTPOJTb;

22. | Ucntapenune. HachineHHbIH 1 23.11.2022 | YcTHBIM
HEHACBIIEHHBIN ap. OIIpOC;
Konnencamus. Ilormomenue IInceMeHHbIH
SHEPTUH TPH UCTIAPECHUU KOHTPOJIb;
KUJKOCTH U BBIJICIICHHE €€ TIPU
KOHJICHCAIINH Tapa.

23. | Kunenue. YnensHas Teruiora 28.11.2022 | YcTHBI
napooOpa3oBaHUs U OTIpOC;
KOHJCHCAIINU. ITnceMeHHbIH

KOHTPOJTB;

24. | BnaxHocTh Bo3ayxa. CriocoOb 30.11.2022 | YcrHBIT
OTIPEICIICHUS BIIAXKHOCTH OTIpOC;
BO3/yXa. I[TuceMeHHbBIH

KOHTPOJTb;

25. | «/3mepeHue BIaKHOCTH 05.12.2022 | [IpakTuyeckas
BO3/yXa» paborta;

26. | PaboTa ra3a u napa mnpu 07.12.2022 | YcrHbrii
pacmupeHuu. JIBuraTeinn OTIpOC;
BHYTPEHHETO CTOPaHMSI. [TucbMeHHBIH

KOHTPOJIb;

27. | IlapoBas Typ6una. KIT/I Ten- 12.12.2022 | Ycrubrii

JIOBOTO JIBUTATEIIS. OTIpoC;
[InceMeHHbI
KOHTPOJIb;

28. | «I3MeHeHHe arperaTHbIX 14.12.2022 | KontponbHas

COCTOSIHUH BeIleCTBa. paborTa;

TermnoBoii ABUTATEIL)




29. | DnekTpu3anus TeJ NP COTIPH- 19.12.2022 | Ycrubrii
KOCHOBEHMH. /[Ba poaa OIIpOC;
3apsI0B. [TnceMeHHbIM

KOHTPOJIb;
30. | B3aumoeiicTBre 3apsKEHHBIX 21.12.2022 | YcTHbIM
ten. 3akoH Kynona 0IIpOC;
[TucemeHnHbIH
KOHTPOJIb;
31. | Dnekrpockor. 09.01.2023 | YcrHbIit
0IIpoC;
[TucemeHHbIH
KOHTPOJTb;

32. | DnekTpuueckoe moJe. 11.01.2023 | Ycrubrid
Hanpsxénnocts OIIpOC;
3IEKTPUUECKOTO TOJIA. [TnceMeHHbII
[MpuHIMT cymepno3uun KOHTPOJTb;
AIIEKTPUYECKHX MoJiel (Ha
KaueCTBEHHOM YPOBHE).

33. | AenuMOoCTh 3JEKTPHUECKOTO 16.01.2023 | YcrHBIH
3apsga. DnekTpoH. CtpoeHue OIIpOC;
aToma. IIncemenHbIi

KOHTPOJIb;

34. | OOBSICHECHHE ATEKTPUICCKHIX 18.01.2023 | YcrHBIH

SIBJICHUM. OIIpOC;
[IucbmeHHBbII
KOHTPOJIb;

35. | [IpoBotHUKY, 23.01.2023 | YcrHbrit
MOJIYIPOBOIHUKH U 0TIpOC;
HEMPOBOJHHUKY JIEKTPUYECTBA. [TuceMeHHBIH

KOHTPOJIb;

36. | Dnexktpuueckuii Tox. Mctou- 25.01.2023 | YcTHbIH

HUKH JIEKTPUIECKOTO TOKA. OTIPOC;
[InceMeHHbI
KOHTPOJIb;

37. | DnexkTpuueckas Lemnb U ee co- 30.01.2023 | YcrHbrit
CTaBHBIC YaCTU. DJIEKTpUUE- 0IIpOC;

CKHMH TOK B METaJUIax. [InceMeHHbI
KOHTPOJIb;

38. | leficTBHS AIIEKTPUYECKOTO TO- 01.02.2023 | YcrHbrit
ka. Hanpasiienue OIIpOC;
3JIEKTPUUYECKOTO TOKA. [InceMeHnHbIN

KOHTpOJIb;




39. | Cuna Toka. EXMHUIEI CHITBI TO- 06.02.2023 | Ycrubrii
ka. Amnepmerp. 3mepenue 0IIpoC;

CHJIBI TOKA [TnceMeHHbIM
KOHTPOJIb;

40. | «COopKa IEKTPHUYECKOH LenH 08.02.2023 | [IpakTruyeckas
U U3MEpEHHE CUJIbI TOKA B €€ paborta;
Pa3IMYHBIX yYaCTKAX»

41. | DnexTpuyeckoe HanpsHKEHHE. 13.02.2023 | Ycrubrii
EnuHAIBl HApsHKCHMSL. OTIpOC;

[TnceMeHHbII
KOHTPOJTb;

42. | Bonet™metp. 3Mepenne Hanps- 15.02.2023 | Ycrubrid
KEHHS. 3aBUCUMOCTH CHJIBI OTIpOC;

TOKa OT HAIIPSKEHMUS. IIncemenHbI
KOHTPOJTB;

43. | DnekTpruecKoe 20.02.2023 | YcrHbIi
COTIPOTHUBJICHUE TTPOBOTHUKOB. OTIpOC;
EnuHuIBI CONMPOTUBIICHMUS. IInceMeHHbIH

KOHTPOJIb;

44. | «3MepeHre HAPSHKCHHS Ha 22.02.2023 | [TpakTrdeckas
Pa3IMYHBIX Y4aCTKaX AJIEKT- paborTa;
PUYECKOU ST

45. | 3akon Oma a1 ydacTka 1erH. 27.02.2023 | YcrHbIit

0TIpOC;
IIucbmeHHBbII
KOHTPOJIb;

46. | PacueT conmpoTHBICHUS MPO- 01.03.2023 | YcrHbrii
BOJIHUKA. Y IeNIbHOE 0TIpOC;
COTPOTHBIICHUE. [TuceMeHHBI

KOHTPOJIb;

47. | Ilpumepsl Ha pacdeT compo- 06.03.2023 | YcrHbiii
TUBIICHUS TIPOBOIHUKA, CHIIbI 0TIpOC;

TOKA U HaNpPsHKEHU. [InceMeHHbI
KOHTPOJIb;

48. | Peocrtatsl. «PerymupoBanue 08.03.2023 | [IpakTuueckas
CHJIBI TOKA PEOCTATOM» paborta;

49. | «MI3mMepeHne conpoTUBIEHUS 13.08.2023 | [TpakTuueckas
MIPOBOIHHUKA MPU MIOMOIIU aM- pabora;

nepMeTpa U BOJIbBTMCTPa»




50. | ITocnenoBarenpHOE 15.03.2023 | YerHBIU

COCIMHEHUE IMPOBOTHUKOB. 0TIpoC;
ITnceMennbIi
KOHTPOJIb;
51. | [MapamnensHOE COCAMHEHUE 20.03.2023 | YcTHBIM
MTPOBOTHUKOB. oTIpoc;
ITnceMmeHHbIi
KOHTPOJIb;
52. | Pemenne 3amau 22.03.2023 | YcTHbI
oTIpoc;
ITnceMeHHbIi
KOHTPOJIb;

53. | «Cuna Toka, HanpsHKeHUE, 03.04.2023 | KouTposabHast
COTIPOTHBIICHUE) paborta;

54. | Pabora 1 MOIIHOCTE DJIEKT- 05.04.2023 | YcrHBbIH
pUYECKOro Toka. EmuHuIs! oTIpoc;
pabOTHI AIMEKTPUIECKOTO TOKA, [TruceMeHHbII
MIPUMEHSIEMBIE Ha IMPaKTHKE. KOHTPOJIb;

55. | «M3MepeHne MOIIHOCTH U 10.04.2023 | ITpakTuveckas
paboOTHI TOKA B AJIEKTPUUECKOM pabora;
JIaMIIe»

56. | HarpeBaHnue mpoBOHUKOB 12.04.2023 | Ycrubrid
AIEKTPUICCKHUM TOKOM. 3aKOH 0TIpoc;
Jxoyns - Jlenua. I[TuceMeHHbBIH

KOHTPOJIb;

57. | Kongencarop. Jlamna Ha- 17.04.2023 | YcTHBIH
KaJIUBaHUA. DJICKTPUUICCKUE O1Ipoc;
HarpeBareIbHbIe TPHOOPHI. [TuceMeHHBIH
KopoTkoe 3aMbikaHue, KOHTPOJIb;
MIPEIOXPAHUTEIIH.

58. | «PaboTa ¥ MOIIIHOCTh 19.04.2023 | KonTposbHas
ANEKTPUYECKOTO TOKA», «3aKOH pabora;
Jxoyns - Jlenuay.

«Konnencarop»

59. | MaruuTHO€ mosie. MarauTHoO€e 24.04.2023 | YcrHbIt
T0JIe IPSIMOTO TOKA. OTIPOC;
MarHuTHBIE TUHUH. ITnceMeHHbIi

KOHTPOJIb;




60. | MaruuTHOe 10JIe KaTyIIKU C 1 1 26.04.2023 | [IpakTuyeckas
TokoM. «COOpKa AIIeKTpo- paborTa;
MarHuTa U UCIBITAHUE €TO
JEUCTBUSD)

61. | [TocTosiHHBIC MarHUTHI. 1 0 01.05.2023 | Ycrubrii
MarauTHOE 10JIe MOCTOSTHHBIX OTIpOC;
MarHuToB. MaruuTHoe nosie [TnceMeHHbII
3emuu. KOHTPO!JIb;

62. | JleficTBre MarHUTHOTO 1oJIs Ha | 1 0 03.05.2023 | Ycrubrii
MTPOBOJIHHK C TOKOM. OTIpOC;
DNEeKTPUYECKUM IBUTATET. [TnceMeHHbII

KOHTPOJIb;

63. | «M3y4eHue AEKTPHUECKOTO 1 1 08.05.2023 | [IpakTrueckas
JIBUTATENIS] IOCTOSTHHOTO TOKA pabora;

(Ha Momenn)»

64. | «DneKTpOMarHuTHbIC 1 0 10.05.2023 | KouTposbHast
SIBJICHUSD pabora;

65. | Uaaykuus MaraaTHOTO ToJtst. | 1 0 15.05.2023 | YcrHBIN
MarauTHbIN TOTOK. ONBITHI OIIpOC;
®dapages. ITnceMeHHbIH

KOHTPOJTB;
66. | SIBneHue snekrpomarauTHOW | 1 0 17.05.2023 | YcTHBIH
WHIYKIIH. OTIpOC;
[IucbmeHHbII
KOHTPOJTb;
67. | IlpaBuno Jlenna. 1 0 22.05.2023 | YcTHbIN
OTIpOC;
[TucbmeHHbII
KOHTPOJIb;

68. | Dnekrporeneparop. Cnocober | 1 0 24.05.2023 | YcTHbIN
MOJTyYCHUS DIIEKTPUICCKON OTIpOC;
SHEPTrUu. DIIEKTPOCTAHIINYU HA [TucbMeHHBIH
BO30OHOBIISIEMBIX HCTOYHHKAX KOHTPOJIb;
SHEpPTrUHu.

OBUIEE KOJIMYECTBO YACOB |68 10

I10 ITPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

®dwusuka 8 knacc/Ileprrmkua A.B., OO0 «IPODA»; AO «M13natenbctBo [IpocBenienuey;
BBenure cBOM BapuaHT:

METOJUYECKHUE MATEPUAJIBI IJ151 YYUTEJIA

dunmonosny, H. B.
®dusuka. 8 kiracc. Meroauueckoe nocodue /
H. B. ®unonoBuy. — M. : JIpoda, 2015. — 208 c.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://www.uchportal.ru/
http://school-collection.edu.ru/


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

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYJIOBAHHUE

OBOPYJIOBAHMUE JJISI TPOBEJEHWSI IABOPATOPHBIX, TIPAKTUYECKUX PABOT,
JEMOHCTPAIIMIA
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