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MNOACHUTEJIbBHAS 3AITMCKA

ConeprkaHue nporpaMMbl HalIpaBIeHO Ha (POPMUPOBAHHUE €CTECTBEHHOHAYYHOM IPaMOTHOCTH Y4aIUXCs U
OpraHu3aIIo U3y4YeHUsl (PU3MKU Ha JEeSITeIbHOCTHON OCHOBE. B Hell yUUTHIBaIOTCS BO3MOXKHOCTH IIPEIMETa
B peanm3anuu TpedoBanunii ®I'OC OO0 k miaaHupyeMbIM JIMYHOCTHBIM U METANIPEIMETHBIM PE3yiIbTaTaM
00yueHus, a TAK)KE MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYUHBIX YUYEOHBIX IIPEAMETOB Ha YPOBHE
OCHOBHOTO O0IIIer0 00pa3oBaHusl.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «®PU3UKA»

Kypc ¢pusukn — cucteMoo0pa3yromuid Al €CTECTBEHHOHAYYHBIX YY€OHBIX MPEIMETOB, IIOCKOIBKY
¢u3nUecKre 3aKOHbI JIS)KAaT B OCHOBE MPOILIECCOB U SIBICHUH, N3y9aeMbIX XUMHEN, ONOJIOTHEH, acTpOHOMHUEH
U Qusnueckoii reorpadueid. dusznka — 3TO MpeaAMET, KOTOPHI HE TOIBKO BHOCUT OCHOBHOM BKJIa/1 B
€CTeCTBEHHOHAYYHYIO KapTUHY MHPa, HO M IIPEJOCTaBISICT HanOoJee ICHbIe 00pa3ibl MPUMEHEHHS HAyYHOTO
METO/1a MO3HAHUS, T.€. crloco0a MOIy4eHHs JOCTOBEpHBIX 3HaHMH 0 mupe. Hakownen, ¢puznka — 310
IpeIMET, KOTOPbII HapsAIy C IPYTUMHU €CTECTBEHHOHAYYHBIMU IIPEIMETaMU JI0JIKEH 1aTh HMIKOJbHUKAM
Ipe/ICTaBICHNE 00 yBIEKATEIbHOCTH HAY9HOTO UCCIIEI0BAaHUS M PaJJOCTH CAMOCTOSTEIHOTO OTKPBITUS
HOBOT'O 3HAHMSL.

OpnHa U3 T1aBHBIX 33734 (PU3NUECKOro 00pa30BaHUs B CTPYKTYpe 001Iero oopa3oBaHusi COCTOUT B
(OopMHPOBAHNHU €CTECTBEHHOHAYYHOW I'PaMOTHOCTH U MHTEpeca K HayKe Y OCHOBHOM Macchl 00y4aroluxcs,
KOTOpBbIE B JJaJIbHEHIIEM Oy IyT 3aHATHI B CaMbIX pa3Ho 00pa3HbIX cepax nesreabHocTH. Ho He MeHee
BaXHOMW 3aJ1a4ei SBJIETCS BBISIBJICHUE U IIOArOTOBKA TAJIAHTJIMBBIX MOJIOABIX JIFOJEH ISl IPOAOIKEHUS
o0pa3oBaHus U JanbHelel npopeccuoHaIbHON 1eATEIbHOCTH B 00JIaCTH €CTECTBEHHOHAYYHbIX
UCCIIEIOBAaHUN U CO3[JaHUU HOBBIX TE€XHOJOTHH. COrIacHO MPUHATOMY B MEXIYHAPOJAHOM COOOIECTBE
omnpezeneHuto, EcrecTBeHHOHay4YHas TpaMOTHOCTB — 3TO CIIOCOOHOCTD Y€JI0BEKA 3aHMMAaTh aKTHBHYIO TPaX-
JTAHCKYIO MO3UIIMIO 110 OOIIECTBEHHO 3HAYUMbIM BOIIPOCAM, CBSI3AHHBIM C €CTECTBEHHBIMU HayKaMH, U €ro
TOTOBHOCTb HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU HAeIMU. HayuyHOTrpaMOTHBIN YeIOBEK CTPEMUTCS
y4acTBOBAaTh B apI'yMEHTHPOBAHHOM OOCYXJAEHUU MTPOOJIEM, OTHOCSIIMXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHSIM, YTO TPeOyeT OT HEro CIEIYIOIMINX KOMIIETEHTHOCTEM!:

— HaY4YHO O0OBICHATH SIBJICHHA,
— OIICHUBATh U TIOHUMATh OCOOCHHOCTH HAaY4YHOI'O UCCJICAOBAaHUA,
— HUHTCPpHUPCTUPOBATH JAaHHBIC U UCITOJIB30BATh HAYUYHBIC JOKA3aTCIIbLCTBA AJId ITOJTYUCHUS BBIBOJOB.

N3ydenue pus3nku ciocoOHO BHECTH pelIaloInid BKIIa] B JOPMUPOBAHNE €CTECTBEHHOHAYYHON
TPAaMOTHOCTH OOYJarOITUXCS.

HEJIN U3YYEHUA YYEBHOI'O IPEJIMETA «®PU3UKA»

Lenu n3yyenus (HU3MKU Ha ypOBHE OCHOBHOI'O 00I11ero o0pa3oBaHus onpeaeneHs! B Konnenuun
npenojiaBaHus yueoHoro npenmera «®dusnka» B 00pa3zoBaTeabHbIX opranuzanusax Poccuiickoii @eneparum,
pean3yIoLIMX OCHOBHBIE 00111e00pa3oBaTeIbHbIe IPOrpaMMBbl, YTBepKIEHHOH perienuem Komnernu
MunucrepcTBa npocsetienus Poccuiickoit @enepanyu, nporokoin ot 3 nexadps 2019 r. Ne [TK4BH.

Henu nzydyenus Gusmnku:

— MnpuoOpeTeHrne HHTepeca U CTpeMIIeHUsT 00ydaroIuXcsl K HAYYHOMY U3YUYEHHUIO TPUPOIbI,

pa3BUTHE HMX MHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

— Pa3BUTHUC HpGI[CTaBJIeHI/Iﬁ 0 HAYYHOM MCTOJIC MMO3HAHUA U (I)OpMI/IPOBaHI/Ie HUCCICIO0BATCIBCKOT'O
OTHOIICHMHS K OKPYKaIOIIUM ABJICHUAM,



— (dopMHUpOBaHME HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3y4eHUsI OCHOB CTPOCHHS MAaTEpUH U
(dbyHIaMEHTATBHBIX 3aKOHOB (PU3HKHU;

— ¢opMHpOBaHUE MPEACTABICHUHN O POJIK (DU3UKH JIJIS1 PAa3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
U TEXHOJIOTHIL;

— pa3BHUTHE NPEACTABICHUI 0 BO3MOXKHBIX cepax Oyaymiel npodeccnoHaIbHOM 1eATeIbHOCTH,
CBSI3aHHOM C (PU3MKOM, MOJITOTOBKA K JaJbHEHIIEMY O0Y4YEHHIO B 3TOM HAIlPaBJICHUH.

JlocTrKeHHEe ITUX 1eJIel Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHus 00eCIeunBacTCs PEIICHUEM
CIICIYIOIIMX 3a/1a4:

— an06peTeHHe 3HAHUM O JUCKPETHOM CTPOCHHUH BEHICCTBA, O MEXAHNYCCKUX, TCIIJIOBBIX,
QJICKTPUYCCKUX, MAHUTHBIX U KBAHTOBLIX SABJICHUAX

— MpuoOpPEeTeHNE YMEHUI ONHUCHIBATH M OOBSICHATH (DU3MUECKUE SBICHUS C UCIOJIb30BAHUEM
MOJTyYCHHBIX 3HAHUI;

— OCBOCHHE METO/IOB PEIICHHUS IPOCTEHIINX PACYETHBIX 33/1a4 C UCTIOIBb30BaHUEM (PU3HUECKUX
MOJEJIEH, TBOPUYECKUX U IIPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

— Pa3BUTHUC YMeHI/Iﬁ Ha6J'IIOI[aTB IPpUPOAHBIC ABJICHUA U BBIIIOJIHATDL OIIBITHI, na60paT0pHLIe pa6OTLI n
OKCHCPUMCHTAJIBHBIC UCCIICAOBAHUA C UCITIOJIB30BAHUEM U3MCPUTCIIBHBIX HpI/IGOpOB;

— OCBOCHHE MPUEMOB PabOTHI ¢ HHPOPMAITUEH PU3NIECKOTO COIepIKaHUs, BKIIOYass HHPOPMAITUIO O
COBPEMEHHBIX JIOCTHKCHUAX (DU3MKH; aHAIIU3 M KPUTHUECKOE OIICHUBAHKE HHPOPMALIUH;

— 3HAKOMCTBO o chepamu MpoecCHOHANTBHOMN AeATeIbHOCTH, CBI3aHHBIMU C (PU3UKON, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHHIX (PU3UUECKOIN HAYKH.
MECTO YYEBHOTI'O NIPEJMETA «®U3UKA» B YUEGHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OO0 dusuka sBusercs 00g3aTeNbHBIM IPEAMETOM Ha YPOBHE OCHOBHOTO

oOmiero oopazoBanus. JlaHHas mporpaMmMa mpeaycMaTpuBaeT u3yueHue Gu3uKu Ha 6a30BOM YpOBHE B 8
KJjlacce B 00béMe 68 dacoB mo 2 4aca B HEIEIIO.



COJEPKAHUE YYEBHOI'O IIPEAMETA

Pa3gen 1. TemyioBble ABJIeHUS

OCHOBHBIE TIOJIOXKECHHSI MOJIEKYJIIPHO-KUHETUYECKON TEOpUU CTPOCHHMs BellecTBa. Macca M pa3smepbl
aTOMOB U MOJIEKYJ1. OIBITHI, TOATBEPKAAIOLINE OCHOBHBIE MIOJI0KEHUS MOJICKYIIPHO-KMHETUYECKOU TEOPUH.

Mogenu TBEPAOro, JKUAKOI0 M ra3000pa3HOro cocTosHui BemecTa. Kpucrannnueckue 1 aMmopgHbIe Tena.
OOBbsicHEeHHE CBOMCTB ra3oB, XHIKOCTEH U TBEPBIX TEJ HA OCHOBE MOJIOKEHUH MOJIEKYISIPHO-KMHETUYECKOM
Teopur. CMauMBaHKE U KallMJUIAPHBIC sABJICHUS. TEeII0BOe pacIMpEHUE U CKaATHE.

Temmnepatypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS YACTHII.

Buytpennss sneprus CriocoObl U3MEHEHUS! BHYTPEHHEH SHEPIUu: TeIIonepeaaya u CoBepIIeHre paboThl.
Buael Temnonepenadyn: TEMI0ONPOBOJHOCTD, KOHBEKLIUSA, U3IyUCHHE.

KonnyecTBo TemioTsl. Y aenbHas TEINIOEMKOCTh BellecTBa. TerIo00MeH U TEIIOBOE PABHOBECHE.
VYpaBHeHue TemioBoro Oanaxca. [1naBnenue u oTBepeBaHle KPUCTANIMYECKUX BEILECTB. Y iebHas
TeruioTa riasieHus. [lapoodpasosanue u konaeHcauus. Mcnapenune (MC). Kunenue. Y nenpHas Temiora
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUsI OT aTMOC(epHOro aBieHus. BraxHocTs Bo3ayxa.

OHeprus TOIIUBA. Y IeNIbHAs TEIUIOTa CrOPaHUs.

[Tpunumns! padots! TemnoBbix asurareneil. KI1J[ termoBoro apuratesns. TemioBele ABUraTeIN U 3aluTa
okpyxatomiet cpeabl (MC). 3akoH coxpaHeHHUs ¥ IPEBpaILEeHHs SHEPIUU B TeIUI0BbIX npoueccax (MC).

Hemoncmpayuu

. HabGnronenue OpOYHOBCKOTO JIBYOKEHHS

. Habmonenue nuddysun

. HaGmroienue siBieHn CMauMBaHUS U KAITMJUIAPHBIX SBJICHUN

. Habmroienue TeniaoBoro paciimpeHus Tel

. I3MeHeHue naBneHus ra3a npu U3MeHeHHH 00bEMa U HarpeBaHUU WIIH OXJIKICHUH
. [IpaBuna u3MepeHus TeMnepaTypsl

. Buner Teronepenaun

. OxJtaxIeHre TIpU COBEPIICHUH PaOOTHI
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. HarpeBanue npu coBepiiiennn paboThl BHEIIHUMHU CUIIaAMU
10. CpaBHeHuUe TETIOEMKOCTEN pa3TUNYHBIX BEUIECTB

11. HabGmroneHue KueHust

12 HabmtoieHre MOCTOSTHCTBA TEMIIEPATYPHI MIPH MJIaBICHUH
13. Moienu TennoBLIX ABATATEIEH

Jlabopamopuvie pabomul u onvimol

1. OnbITHI 10 OOHAPYKEHUIO ASUCTBHSI CHUII MOJICKYJISIPHOTO TIPUTSKEHUS

2. OnBITHI 1O BRIPAIIMBAHUIO KPUCTAIIOB IOBAPEHHOMN COJIM UJTH caxapa

3. OnBITHI 110 HAOTIOACHHUIO TEIIJIOBOTO PACIIMPEHUS Ta30B, )KHIKOCTEH U TBEPIBIX TEIT

4. OmpeneneHue NaBieHUs BO3AyXa B OaJUIOHE IITIPHUIIA

5. OnBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD JaBJICHUSI BO3/1yXa OT €ro 00bEMa 1 HarpeBaHUsI WU
OXJIAXKIECHHUS

6. [IpoBepka rumoTe3bl TMHEHHONM 3aBUCUMOCTH JITHHBI CTOJIOUKA KUJKOCTH B TEPMOMETPHUECKOH TpyOKe
OT TEMIEPaTypHI

7. Habmroienue n3MeHeHnsl BHYTPEHHEH YHEPTUU TeJla B pe3yNbTare TeIionepeadyn U padoThl BHEIIHUX
CHull

8. UccnenoBanue sSBICHUS TEIUIOOOMEHA MPU CMEITUBAHUH XOJIOAHOM U TOPSYCH BOJIBI

9. Onpenenenne KOIUYECTBA TEIUIOTHI, TOJYYEHHOTO BOJON NP TEIJI000MEHE ¢ HarpeThiM
METaJUTMYECKUM ITUITHHAPOM



10. OnpeneneHue yaeTbHOM TETUIOEMKOCTH BEUIECTBA
11. VccnemoBanue mpoiiecca UCrapeHus

12. Onpenenenre OTHOCUTEILHOM BIAXKHOCTH BO3AyXa
13. Onpenenenue yaeabHON TEIUIOTHI TJIABICHUS JIb/a

Pa3jnen 2. DiiekTpryecKkue H MATHUTHBIE SIBJICHUSI

DnekTpusanus Teil. J{Ba poaa anekTpuyeckux 3apsaaoB. BzaumoaeiictBue 3apsykeHHbIX Tell. 3akoH Kynona
(3aBUCUMOCTD CHJIbI B3aUMOJICHCTBUS 3aPSKEHHBIX TeJl OT BEJIMYUHBI 3aPS10B U PACCTOSHUS MEX]Y TEIaMH).

DnexTpuueckoe nose. HanpsEHHOCTh 35eKTpruueckoro noJjs. [IpuHiun cynepno3uium 31eKTpUIeCcKux
MoJieH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsa0B. DiieMeHTapHbIN AekTpudeckuid 3apsaa. Ctpoenue aroma. [IpoBoaHuku
U IURJICKTPUKH. 3aKOH COXpPAHEHHS SJIEKTPHUUECKOTO 3apsiia.

DNeKTpUUECKUN TOK. Y CIOBUS CYILIECTBOBAHUS 3JIEKTPUUECKOTr0 ToKa. ICTOUHUKH MTOCTOSIHHOTO TOKA.
JleficTBHS SJIEKTPUUYECKOTO TOKA (TEIMJIOBOE, XMMHUYECKOE, MAarHUTHOE). DIEKTPUYECKHI TOK B MKHUAKOCTAX
U rasax.

Onektpuueckas 1enb. Cuiia Toka. DiekTpuueckoe HanpsokeHne. COnpoTUBICHUE MTPOBOIHUKA. Y ICITBHOE
COIpOTHUBIIEHHUE BellecTBa. 3akoH Oma /i1s yyactka 1enu. [locnenoBarenbHoe u napamieabHOE COETUHEHHUE
MIPOBOJIHUKOB.

PaboTa 1 MOITHOCTB A7MEKTpHUECKOro ToKa. 3akoH J[koyns— JleHma. DnekTpudeckue menu u moTpeduTenu
AIIEKTPUUYECKON IHEpruu B ObITy. KOpoTKOe 3amMbIKaHue.

[TocrossHHBIE MarHuThl. B3anMoAeiCcTBUE MOCTOSIHHBIX MarHMTOB. MarHUTHOE 1moJjie. MarHutHoe mose
3eMJIu ¥ ero 3HaYeHue JUIs )Ku3HU Ha 3emiie. OnbIT DpcTena. MarHuTHOE 1oJie 3JEKTPUUECKOro TOKa.
[IpuMeHeHue >eKTPOMArHiuTOB B TEXHUKE. J[eicTBHE MArHUTHOTO TOJIsI HA TIPOBOJHUK C TOKOM.
DIIEeKTPOABUTATENb TOCTOSTHHOTO TOKa. VICronbh30BaHue JIEKTPOABUTATEICH B TEXHUUECKUX YCTPOUCTBAX U
Ha TPaHCIOpTE.

Omnertel @apanes. SABnenue anexkTpoMaruuTHoN HHAYKIUH. [IpaBuino Jlenmna. Dnexrporeneparop. CriocoOs
MOJTyYEHUS NEKTPUIECKON YHEPTHH. DIEKTPOCTAHIIUN Ha BOZOOHOBISIEMBIX HICTOYHHKAX YHEPTHH.

Hemoncmpayuu

DneKkTpu3aIus Tel

JIBa posia 3IEeKTPUUYECKHX 3apsI0B U B3aUMOAECHCTBUE 3aPSHKEHHBIX Tel
Y CTpOoUCTBO U AEUCTBUE DIIEKTPOCKOIIA

DnexTpocTaTuueckas HHAYKIUS

3aKOH COXpaHEHUsI ANEKTPUUECKUX 3aPSAI0B

[TpoBOTHUKY U AUAIEKTPUKH

MonenrpoBaHu€e CUIOBBIX JTUHUM AIEKTPUYECKOTO MOJIS

W cTOUYHMKH TOCTOSIHHOTO TOKA
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JIefCTBUS ANEKTPUIECKOTO TOKA
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. I/I3MCpCHI/IC CHJIbI TOKAa aMIICPMETPOM
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. I/I3MCpCHI/IC QJICKTPHUYCCKOI'0 HANPSAXKCHUSA BOJIBTMCTPOM

[N
SN
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. B3auMoaelicTBue MOCTOSHHBIX MarHUTOB
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. MOI[GHI/IpOBaHI/Ie HCBO3MOXHOCTH pa3JCICHUA ITOJIIOCOB MAarHuTa
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. MOI[GHI/IpOBaHI/Ie MarHUTHBIX ITOJIEH MOCTOSHHBLIX MAarHUTOB
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. OneIT Opcrena



19. MarauTHOE TI0JIe TOKA. DJIEKTPOMArHUT

20. JleficTBME MarHUTHOTO TOJISI HA TPOBOJAHHUK C TOKOM

21 DaexTpoABUTATEh IIOCTOSTHHOTO TOKA

22. ViccnenoBaHue sIBJICHUS DJIEKTPOMArHUTHOM MHAYKIIUU

23. OnbiTer Qapanes

24. 3aBUCUMOCTD HAIPABIICHUS UHAYKIIMOHHOTO TOKa OT YCJIOBHM €0 BOZHUKHOBEHUS
25. DeKTporeHepaTop MOCTOSHHOTO TOKa

Jlabopamopmuvie pabomul u onvimol

OMBITHI 10 HAOTIOACHUIO ICKTPU3AIMH TEJ UHIAYKIIHEH U TIPU COMPUKOCHOBEHUN
HccnenoBanue EHCTBHS SJICKTPUUECKOTO OIS HA IIPOBOIHUKH U TUAJICKTPUKH

COopka 1 mpoBepKa padOThI AIEKTPUUECKON 1IEMH MOCTOSTHHOT'O TOKA
W3mepeHne U peryinupoBaHue CHIIbI TOKA
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M3mepenue u peryinupoBaHue HAPSHKCHUS

6. HccrnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYILIETO YEPe3 PE3UCTOP, OT CONMPOTUBIICHHUS PE3UCTOPA U
HAINpsHKCHUS Ha PE3UCTOpE

7. OmbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD AJIEKTPHUYECKOTO COMTPOTHBIICHHS TPOBOHUKA OT €T0 JUINHBI,
TUTOIAAM TTOTIEPEYHOT0 CEUCHHSI U MaTepHaia

8. IIpoBepka mpaBuia CI0KEHUS HANIPSDKEHUH MTPH TIOCIIEA0BATEIbHOM COSAMHEHUH JIBYX PE3UCTOPOB

9. IIpoBepka mpaBuia i CHJIbI TOKA IPU MapajiIeIbHOM COSAMHEHUH PE3UCTOPOB

10. Onpenenenue paboOThI AEKTPUIECKOTO TOKA, HAYIIETO Yepe3 Pe3UCTOp

11. OnpeneneHue MOIIHOCTH 3JEKTPUUYECKOT0 TOKA, BBIIEIIEMOM Ha pe3ucTope

12. MccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO Yepes3 JIaMIOUKY, OT HallpsDKEHUS Ha Hel

13. Onpenenenue KIIJ] narpeBarens

14. VccnenoBaHre MarHUTHOTO B3aMMO/ICHCTBHS TOCTOSTHHBIX MarHUTOB

15. M3yueHre MarHuTHOT'O MOJISE OCTOSIHHBIX MarHUTOB TP UX 00BEIMHEHUHN U Pa3/IeIeHUN

16. UccnenoBanue AEHCTBUS IEKTPUUIECKOTO TOKA HA MAarHUTHYIO CTPEIIKY

17. OnbIThl, IEMOHCTPUPYIOLINE 3aBUCUMOCTh CHUJIBI B3aUMOJECHCTBUS KaTYIIKH C TOKOM U MarHuTa oT
CHJIBI TOKA U HaNpaBJIEHUS TOKA B KaTyILIKe

18. M3yuenue aeiicTBUSI MArHUTHOTO TOJISE HA IPOBOTHHUK C TOKOM

19. KoHctpyupoBanue u u3y4eHHE pabOTHI DIIEKTPOIBHTATEIS

20. Uzmepenne KI1/] anekTpoaBUTaTeIbHON yCTAaHOBKH

21. OTBITHI 1O UCCIIEAOBAHUIO SIBIICHUS 2JIEKTPOMAarHUTHON MHIIYKIIMW: UCCIIETOBAaHHE U3MEHEHHUI

SHAYCHHA U HAITPABJICHUS MHAYKIIMOHHOI'O TOKA



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

N3zyuenne pu3uku B § Kilacce HAMpaBJIEHO HA TOCTHKEHHUE 00YJatOIUMUCS TUYHOCTHBIX,
METaIPEeIMETHBIX U IPEIMETHBIX PE3YJIbTaTOB OCBOEHHSI yU€OHOT0 NpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHBI
Ilampuomuueckoe 6ocnumanue:
— TMpOSBIIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUIICKOM (pr3nueckoi HayKu;
— LIEHHOCTHOE OTHOIIEHHE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX (PU3UKOB.
I'pasicoanckoe u 0yxoeno-upascmeennoe gocnumanue:

— TI'OTOBHOCTb K aKTHBHOMY YY4CTHIO B 06CY)K,I[€HI/II/I O6H.[CCTB€HHO-3H&‘IHMBIX N OTHYCCKUX HpO6JICM,
CBs3aHHBIX C ITPAKTUYCCKUM ITPUMCHCHUEM ,I[OCTI/I)KGHI/II\/'I (1)I/ISI/IKI/I,

— OCO3HAHHUEC BAXKHOCTH MOPAJIbHO-3TUYCCKUX IIPUHIUIIOB B ACATCIIbHOCTH y‘IéHOFO.
Icmemuueckoe socnumanue:

— BOCIIPpUATHUC 3CTCTUYCCKHX KAa4CCTB (1)H3HHGCKOﬁ HAayKH: eé rapMOHHUYHOI'O ITIOCTPOCHUSA, CTPOI'OCTH,
TOYHOCTH, JaKOHUYHOCTH.

l[ermocmu HAYYHO20 NO3HAHUA:

— OCO3HaHME LIEHHOCTH (PU3MUECKON HaAyKH KaK MOLIHOTO HHCTPYMEHTA [103HAHUS MUPA, OCHOBBI
pa3BUTHUS TEXHOJOTUH, BaJKHEHUILEH COCTABIISIONIEH KYJIbTYpPHI;

— pa3BHUTHE HayYHOH JIIOO03HATEIBHOCTH, HHTEPECA K HCCIIE0BATEIBCKOM e TETbHOCTH.
Dopmuposanue Kyabmypol 300p06bs U IMOYUOHATLHO20 OJ1A2ONOSIYUUA:

— OCO3HaHHe LIEHHOCTH 0e30MacHOro 00pa3a KU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE,
BKHOCTH TIpaBuJjI 0€301MaCHOTO MOBEICHUS Ha TPAHCIIOPTE, Ha JOPOTax, C JIEKTPUUECKUM U TETTIOBBIM
000pyI0BaHUEM B IOMAIIHUX YCJIOBHSIX;

— c(opMHpOBaHHOCTH HaBbIKa pe(IeKCUH, IPU3HAHUE CBOETO MIpaBa Ha OMHUOKY M TaKOI'o e MpaBa y
APYroro 4eaoBeKa.

Tpyooeoe éocnumanue:

— AaKTHBHOE y4aCTH€ B PEIICHUH MPAKTUUECKHX 3a7au (B paMKax CEMbH, IIKOJIbI, TOpOJia, Kpast)

TEXHOJIOTUYECKON M COIMANIbHOM HANPaBICHHOCTH, TPEOYIOIIKX B TOM UUCIIE U PU3NYECKUX 3HAHUM;
— HHTEepec K MPaKTUYECKOMY H3y4eHHUIO0 Mpodeccuil, CBA3aHHBIX C (U3UKOM.
JKonozuueckoe 6ocnumanue:

— OpHEHTalus Ha MpUMEeHeHHe (PU3NUECKUX 3HaHUHU JJIs peleHus 3a7a4 B 001acT OKpYXKaromien
Cpelibl, INIAHUPOBAHUS MOCTYIIKOB M OLIEHKH X BO3MOXHBIX ITOCJIEICTBUN JUIs1 OKPYKAOLIEN CPEJIbI;

— OCO3HaHHE TII00aIbHOTO XapaKTepa 3KOJOTHUYCCKUX Hp06J'ICM u HYTCI>'I HX PCIICHUA.

Adanmayus 0dyuarouiezoca K u3MeHAIOUWUMCA YCO0GUAM COUUANbHOU U RPUPOOHOIL CPEObl:

— MOTPeOHOCTh BO B3aMMOIEUCTBUHU IIPU BHITIOJTHEHUH UCCIIEI0OBAaHUIN U MMPOEKTOB (pU3nUecKoi
HaIIPaBJIEHHOCTH, OTKPBITOCTD OIIBITY U 3HAHUSM JPYTHX;

— IMOBBIIICHUC YPOBHA CBOEM KOMIIETEHTHOCTHU YCpe3 MPAKTUUCCKYIO ACATCIIbHOCTD,

— TOTpeOHOCTh B (HOPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4Hcie (GOPMYTHUPOBATh UACH, MOHATHS,



TUNOTE3bl 0 (PU3NYECKUX OOBEKTAX W SBJICHUSX;
— 0CO3HaHME 1e(PUITUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 007aCTH (PU3HUKHY;
— IUIaHUPOBAHHE CBOETO PAa3BUTHUS B TPUOOPETEHUH HOBBIX (DU3MYECKUX 3HAHUA;

— CTpeMJICHUE aHAIM3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA U SKOHOMUKH, B TOM
YHCIIe ¢ UCIOJIb30BaHNEeM (PM3NYECKUX 3HAHUM;

— OIICHKA CBOMX JICUCTBHIA C YI4ETOM BIUSHUS HA OKPYKAIOIIYIO CPEMY, BO3SMOKHBIX TTI00aTBHBIX
HOCJIEOCTBHUI.

METANPEIMETHBIE PE3YJIbTATbBI

yHI/IBepC&]'II)HI)Ie IIO3HABaTCJIbHBIC ,HCfICTBHH

bBa3zoewvie nozuueckue oeiicmeus:
— BBISIBJIATH U XapaKTEePU30BaTh CYIIECTBEHHBIC TPU3HAKU OOBEKTOB (SIBJICHMUIA);
— yCTaHaBIIMBAaTh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMHU, OCHOBAHUS JIJIs1 0000IEHNS U CPaBHEHUS;

— BBIABJIATb 3dKOHOMCPHOCTHU U ITPOTHUBOPCHYHA B PpaCCMATPUBACMBIX Q)aKTaX, JaHHBIX 1 Ha6J'IIO,I[€HI/IHX,
OTHOCAIIHNXCA K (1)143qu0ng SIBJICHHAM,

— BbIABJIATH NPUYUHHO-CIICACTBCHHBIC CBA3U IIPU U3YYCHHUU Q)HSH‘IGCKHX SIBJICHUM U IIponuecCCoOB;
ACJIaTh BBIBOJABI C UCITIOJIb30BAHHUEM JCAYKTUBHBIX U MHAYKTHBHBIX YMOSaKJIIO‘IeHI/Iﬁ, BBIABUT'AaTh
TUITIOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘-ICCKI/IX BCJINYNH,

— CaMOCTOSTENILHO BEIOMPATH CIIOCO0 pemieHus yaeOHoH (Gu3nvecKoi 3anaun (CpaBHEHHE HECKOIBKIX
BapUaHTOB PEUICHUs, BEIOOP HanOoJIee MOAXOAAIIETO C YYETOM CaMOCTOATEIFHO BICICHHBIX
KPUTEPUEB).

ba3zoevie uccnedoeamenvckue oeiicmeun:
— HCIOJIb30BaTh BOIPOCHI KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT IMO3HAHUS;

— HOPOBOAUTH IO CAMOCTOATCIIBHO COCTABIICHHOMY IIJIAHY OIIBIT, HECJIOKHBIN (I)I/ISI/ILICCKI/II\/'I
9KCIICPUMCHT, He0O0IbII0e HUCCICIOBAHUC (1)I/I3I/I‘-ICCKOI"O SAIBJICHUA,

— OLCHHBATH HAa MPUMCHUMOCTE U JOCTOBECPHOCTDH I/IH(i)OpMaHI/IIO, MMOJIYYCHHYIO B XOAC€ UCCICAOBAHUA
HJIN OKCIICPUMCHTA,

— CaMoCTOSATENTHHO (GOPMYIUPOBATH OOOOIIEHUS U BHIBOIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HaOII0/IEHUS, OTIBITA, UCCIICOBAHNUS;

— HPOTHO3UPOBATH BO3MOXKHOC ,HaJ'IBHeﬁHlee Pa3sBUTHC (I)I/IBI/ILICCKI/IX IponeccoB, a TaKKEC BbIABUT'ATH
MPEAIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBHAX U KOHTCKCTax.

Paooma c unghopmayuei:

— MPUMEHSATH Pa3IUYHbIE METObI, THCTPYMEHTHI U 3aIIpOCHI MIPU NOUCKE U 0TOOpe HHGOPMAIIUU HIIN

JAHHBIX C YUETOM MpeaoKeHHON yueOHO! (hru3nueckoi 3aqauu;

— aHaJIM3UpPOBATh, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH MHPOPMALIHIO PA3TUYHBIX BUJIOB U (OPM
[IPEACTABIICHUS;

— CaMOCTOSITENIHO BBIOMPATh ONTUMAIIbHYIO (hOpMY MPEACTaBICHU HH(POPMALIUU U UILTIOCTPUPOBATH

peliaeMble 3a/1a4i HECTIOKHBIMH CXeMaMHU, TuarpaMMaMu, HHOM rpa@uKkoil 1 uX KOMOMHAIUSIMH.

YHuBepcaabHble KOMMYHUKATUBHBIE IEUCTBUSA



Obwenue:

— B XoJie 00CyXIeHHs y4eOHOT0 MaTepuala, pe3yJbTaToB Ja0OpaTOPHBIX padOT U MPOEKTOB 33/1aBaTh
BOTIPOCHI TI0 CYIIECTBY OOCYKIa€MON TEMBI M BBICKA3bIBaTh UICH, HAIICIICHHBIC HA PEIICHHUE 3a/1a4 U
noJiyiep kaHue 01aroxenaTeIbHOCTH OOIICHHUS;

— CONOCTaBJIATh CBOU CYXKICHUS C CY>KIECHUSMU JAPYTUX YUaCTHUKOB JHallora, OOHApyKUBATh
pas3iiniuuc u CXoaCTBO HOBI/II_[I/II?I; BbIPpA’KaTb CBOKO TOUKY 3PCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX;
MyOJINYHO MPEACTABIATH PE3YJIbTAThl BBITOJHEHHOTO (PU3MUYECKOTO OIBITA (IKCIIEPUMEHTA,
HCCJIEIOBAHMS, IPOEKTA).

Coemecmuasn deamenvHocms (COmMpyoOHU4ecmeo):

— TIOHMMATh U UCIIOJIb30BaTh MPSHMYIIECTBA KOMAHIHOW U MHIUBUAYAJILHON paOOThI IPU PEIICHUN
KOHKPETHOU (pr3nyecKkoi mpoOIemsr;

— IIPUHUMATb LCIIU COBMECTHOM JACATCIIbHOCTU, OPraHnU30BbIBATH JEUCTBUS MO €€ JOCTUXKECHUIO:

pactpenenaTh PoH, 00CYKIaTh MPOIECCH M PE3YJIbTaThl COBMECTHOM paboThI; 00001aTh MHCHHS
HECKOIBKHX JIIO/ICH;

— BBIIIOJHATH CBOIO 4aCThb pa6OTI)I, A0CTUTrasA KAYCCTBCHHOI'O pE3yJibTaTa 110 CBOCMY HAIIPABJICHUIO U
KOOpAUHHPYS CBOU HeﬁCTBHH C ApYruMHU YJICHAMU KOMaHIbI;

— OLCHUBATb Ka4C€CTBO CBOCTO BKJIaJaa B 06HIPII>’I IMPOAYKT IIO KPUTCPUAM, CaMOCTOATCIIBHO

c(hOpMYyIUPOBAHHBIM YIYaCTHHKAMH B3aUMOJICHCTBUS.

VHHBepcaanHe PCTYIISITUBHBIC HeﬁCTBHH

Camoopzanumuuﬂ:

— BBISBJIATH MIPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOMIUX JIJIS peiieHus (Pu3nyecKux
3HAHUM;

— OpPHUEHTUPOBATHCA B Pa3IMUHBIX MOAXOJaX NPUHATHS PelIeHUH (MHIUBUAYaIbHOE, IPUHATHE
pelleHyst B TpyIe, IPUHATHE peIIeHUH rpymnoil);

— CaMOCTOATCIIbHO COCTABJIATH AJITOPUTM PCIICHUA (I)I/I3I/I‘{eCKOI\/’I 3aJa4u WIIH I1J1aHa UCCIICA0OBAHUs C

y4ETOM MMEIOLINXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh MpeaaracMble
BAPUAHTHI PEILICHUN;

— JenaTh BBIOOp ¥ OpaTh OTBETCTBEHHOCTH 3a pEIICHUE.
Camoxonmpons (peghnexcus):
— JIaBaTh aJIEKBATHYIO OLIEHKY CUTYAIlUH U MIpejiarath miaH e€ N3MeHECHNUS,

— OOBSICHATH IPUYNHBI TOCTUKEHUS (HEAOCTHKEHHS) pE3YJIbTaTOB JEATEIbHOCTH, 1aBaTh OLICHKY
PUOOPETEHHOMY OTIBITY;

— BHOCHTb KOPPCKTUBBI B ACATCIIBHOCTD (B TOM YHCJIC B XO BBITIOJITHCHUA (I)I/I3I/I‘-ICCK01"0 HUCCICIO0BaHUA
niIn HpOCKTa) Ha OCHOBC HOBBIX 06CTO$ITCJ'ILCTB, N3MCHUBIINXCA CHTyaHHﬁ, YCTAHOBJICHHBIX OIJ_II/I6OK,
BO3HHKIIINX pr,[[HOCTGﬁ;

— OICHUBATb COOTBCTCTBUEC PE3YJIbTaTa LCIIN U YCIIOBUAM.
3M01{MOHa./leblﬁ UHmMme1eKkm:

— CTaBUTh ceOsl Ha MECTO APYTOro 4YeJIoBeKa B XO€ CIopa WK JUCKYCCUH Ha HAyYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOTO.



Ilpunamue ceds u opyzux:

— MpU3HABaTh CBOE MMPaBO Ha OMIMOKY MPH pelieHnH (PU3NUECKHUX 3a]a4 WM B YTBEPKICHHUIX Ha
Hay4YHBIE TEMBI U TAKOE K€ MPaBO APYroro.

INPEJMETHBIE PE3YJIbTATDBI

[IpenMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPAXXaTh CHOPMUPOBAHHOCTH Y O0YyUaIOIIUXCS
YMEHHUIA:

— HCHOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJICKYJI, TEMJIOBOE JBUKEHHUE aTOMOB U MOJIEKYI,
arperatHble COCTOSIHUS BEUIECTBA, KPUCTALTUYECKIE U aMOP(HBIE TeJla, HACHIIIEHHBIA U HEHACHI -
IICHHBIN Tap, BIAKHOCTb BO3/lyXa; TeMIlepaTypa, BHYTPEHHSISI SHEPTusl, TEIIOBOW JBUTATEIIb;
3JI€MEHTapHBIN ANEKTPUUECKUH 3apsifl, SJIEKTPUUECKOE MOJIE, IPOBOJIHUKHU U TUIICKTPUKH, TOCTOSHHBIN
ANEKTPUYECKUI TOK, MArHUTHOE T10JIE;

— pa3nu4ath SBJICHUS (TEIIOBOE pacIIupeHue/ckaTie, TeIionepeada, TeIIoBoe paBHOBECHE,
CMa4yMBaHue, KAWIISPHBIE SABJICHUS, UCIIAPEHUE, KOHJICHCALlUs, [IJIaBJICHUE, KPUCTAILTA3aIUs
(oTBepaeBaHue), KUIIEHHUE, TeIUIonepeada (TemIonpOBOHOCTh, KOHBEKIIHS, U3ITyUYEHUE); SJICKTPU3AIIHS
TeJl, B3aUMOJICHCTBHE 3apsi10B, JEHCTBUS SJIEKTPUYECKOTIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOIEUCTBUE
MarHuTOB, JICUCTBUE MAarHUTHOTO TOJIsI HAa TPOBOJIHUK C TOKOM, JICKTPOMArHUTHAS MHIYKIIHSI) I10 OITH -
CaHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3UIECKOE

SIBJICHUE;

— pacro3HaBaTh MMPOSBICHHE U3YYCHHBIX (PU3NUECKUX SBICHUN B OKPYKAIOIIEM MUPE, B TOM YHCIIe
(1)I/ISI/IT-I€CKI/I€ SABJICHUS B IIPUPOJAC: MOBCPXHOCTHOC HATSIXKCHUC U KAITMJIJIAPHBIC ABJICHHA B IIPHUPOAC,
KpUCTAJIIBI B IpUpoe, uzinyyenue ComHIla, 3aMep3aHre BOJL0EMOB, MOpCKHE Opu3bl, 00pa3oBaHUe
POCHI, TYMaHa, HHEA, CHETA, 3JICKTPUYCCKHUC SABJICHUS B aTMOC(i)epe, SJICKTPHUYCCTBO KHUBBIX OPTaHHU3MOB;
MarHuTHOE 1ose 3eMiH, Apeid Mmoo coB, poJib MArHUTHOTO MOJIS AJIS )KU3HU Ha 3eMJie, MOJIsIpHOe CU-
SIHUE; TIPH 3TOM NEPEBOIUTH MPAKTHUECKYIO 33]]auy B yUe€OHYIO, BBIIEIATH CYIIECTBEHHbIE
CBOWCTBa/MpU3HAKU (HU3UUECKUX SIBICHUM;

— ONUCHIBATh U3YYEHHBIE CBOMCTBA TEJl U (PU3NUYECKUE SIBICHUS, UCIIOB3YS (PU3NUYECKUE BEITUYUHBI
(Temmeparypa, BHYTPEHHS SHEPTUsl, KOJIMYECTBO TEIUIOTHI, Y/elIbHas TEINIOEMKOCTh BEILIECTBA,
yJlleNnbHas TEeIJIoTa ILUIaBJIEHUs, yelbHas TeII0Ta 1apoo0pa3oBaHus, yelbHas TEIIOTa CTOPaHUs
TOIUIMBA, KOA(PGUIIUEHT MOJIE3HOTO JEHCTBYS TEIJIOBOM MAlllMHbI, OTHOCUTENIbHAS BIaXKHOCTh BO3/1yXa,
JIEKTPUYECKUI 3apsJl, CUIIA TOKA, JIEKTPUYECKOE HANPSDKEHHUE, COITPOTUBIICHHUE IPOBOJAHMKA, YIEIBHOE
COIPOTHBIIEHHUE BEILIECTBA, pad0Ta U MOLTHOCTh JIEKTPUUECKOTO TOKA); MPU ONMHUCAHUU MPABUIBLHO
TPaKTOBaTh (PU3UUYECKHUI CMBICT UCHIOIb3YEMbBIX BEJIMYNH, 0003HAYEHUS U €UHUIIBI (PU3HMUECKUX
BEJIMYMH, HAXOAUTh (DOPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3NYECKYIO BETMUUHY C IPYTUMH BEJIMYMHAMH,

CTPOUTH IPaPUKH U3yUYEHHBIX 3aBUCUMOCTEN (DU3UIECKUX BEITHYHH,

— XapaKTCPpHU30BaATh CBOMCTBa TCII, (I)I/I3I/I‘-ICCKI/IC SABJICHUS U TPOUCCCHI, UCITOJIB3YSA OCHOBHLIC
ITOJIOXKCHUA MOJ'ICKy.]'IHpHO-KHHCTH‘-ICCKOfI TCOpHUU CTPOCHUA BCIICCTBA, IIPUHIUII CYIICPIIO3UIIUU moJieit
(Ha Kau4€CTBECHHOM ypOBHC), 3aKOH COXpaHCHUA 3apsAaa, 3aKOH Owma IJId ydacCTKa LICIIU, 3aKOH I[)KOYJBI -
.HCHI_[a, 3aKOH COXpPaHCHHA SHCPIruu; Ipu 3TOM AaBaThb CJIOBCCHYIO (I)OpMyJII/IpOBKy 3aKOHa M 3allMChIBATb
€ro MaTCMaTH4YCCKOC BBIPAKCHUC,

— OOBACHATH (PU3NYECKHE IPOLIECCH U CBOICTBA TEJl, B TOM YHMCIIE U B KOHTEKCTE CUTyaLui
IIPAKTUKO-OPUEHTHUPOBAHHOT'O XapaKTepa: BbISBIATH IPUUMHHO-CIIEACTBEHHBIE CBA3H, CTPOUTH 00BSIC-
HeHHe u3 | - 2 IOTH4ecKUX 1aroB ¢ ornopoil Ha 1 - 2 U3y4eHHBIX CBOMCTBA (DU3UYECKUX SIBICHUM,

(bu3MYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEM; peliaTh pacyETHbIE 3a/1a4M B 2 - 3 ACHCTBUSI, UCIIONB3YS



3aKOHBI U (POPMYJIBI, CBS3bIBAIOIINE (PU3MUECKUE BETMUMHBI: HA OCHOBE aHAIM3a YCIOBUSA 33Ul
3aMUCBIBAaTh KPATKOE YCIOBUE, BBISBIIATH HEJOCTATOK JTAHHBIX ISl PELICHUS 3aa4H, BEIOMPATh 3aKOHbI
1 GOpMyIIbI, HEOOXOAUMBIE TS €€ PELIeHHUs, IPOBOAUTH PACUETHI M CPABHUBATD MOJTYYCHHOE 3HAYCHUE

(1)I/I3I/I‘ICCKOI71 BCJINYHHBI C U3BCCTHBIMU JaHHBIMHU,

— PpacClio3HaBaTb HpO6HeMI)I, KOTOPBIC MOKHO PCUINTH IIPHU IIOMOIIN (bI/I3I/ILIeCKI/IX MECTOJOB; UCIIOJIb3Ys
OIMUMCAHUC UCCIICAOBAHM, BEIACIATH IPOBCPACMOC NIPCAIIOJIOKCHUC, OLICHUBATh NPABUJIIBHOCTDL MMOPAIKa
MMPOBCACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOABI;

— TPOBOJUTH OMBITHI MO HAOIIOICHUIO (PU3MUECKUX SBICHUHN MM (PU3MUECKUX CBOWCTB TEJ
(KanuJUIApHbIE SABJICHMSI, 3aBUCUMOCTb JaBJICHUS BO3/1yXa OT €ro 00bEMa, TeMIepaTypbl; CKOPOCTH MPO-
11ecca OCThIBAHUS/HATPEBAHUS IIPU U3JIyYE€HUH OT L{BETa U3Jy4arollei/IorIOMaoIIel IOBEPXHOCTH;
CKOPOCTb MCIIAPEHHUs BOJbI OT TEMIIEPATYPhI )KUIKOCTH U IIJIOIIAAU €€ IIOBEPXHOCTH; JIEKTPHU3aLUs TE
Y B3aHUMOJCHUCTBHE MIEKTPUUYECKUX 3aps10B; B3aUMOJCHCTBAE IOCTOSTHHBIX MarHUTOB, BU3yalu3alus
MarHMTHBIX MTOJIEN IIOCTOSIHHBIX MArHUTOB; IEHCTBUS MarHUTHOTO I10JIs1 HA IPOBOJAHMK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHuTa, CBOICTBA 3JIEKTPOABUraTes IOCTOSHHOIO TOKA): (pOpMyIupOBaTh
IIpoBepsieMbIe MPEANOJIOKEHUS, COOUPATh YCTAaHOBKY U3 MPEATI0KEHHOTO 000py10BaHHUS; ONUCHIBATh
XOJI OTIBITa U (POPMYIIMPOBATH BHIBOJIBI,

— BBINOJHATH PSMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHOU BJIa)KHOCTH BO3/yXa, CUJIbI TOKA,
HAMPSDKEHUS ¢ UCTIOIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U AATYUKOB (DU3UYECKUX BEIMYNH; CPAaBHUBATH
pe3yabTaThl U3MEPEHUH C YIETOM 3aJaHHOM a0COIOTHOM MOTPEIIHOCTH;

— MPOBOJUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJTHON (PU3MUYECKON BEITMIMHBI OT JAPYTOH C
UCIOJIb30BaHUEM IPSIMbIX U3MEPEHUH (3aBUCUMOCTD COTPOTHUBIICHUSI IPOBOJIHUKA OT €T0 JIJIHHBI,
IJIOIA M ONEPEYHOTO CEYEHUS U YJIE€IbHOTO COMPOTUBIICHUS BEIIECTBA IPOBOAHUKA; CUIIbI TOKA,
HIYIIETO Yepe3 MPOBOJHUK, OT HAMPSXKEHUS HAa TPOBOJHUKE; UCCIEAOBAHUE MMOCIEI0BATEILHOTO U Ma-
PaJIENIBHOTO COETMHEHUH MPOBOHUKOB): MJIAHUPOBAThH UCCIIEOBAHNE, COOMPATh YCTAHOBKY U
BBITIOJIHATH U3MEPEHUS, CIIeAYs MPEIOKEHHOMY IUIaHy, PUKCUPOBATH PE3YJIBTATHI TOJTYYCHHOM
3aBUCUMOCTH B BUJIE TaOJIUIl U TpaUKOB, JAeNIaTh BHIBOBI 110 Pe3yJabTaTaM UCCIEAOBAHUS;

— HPOBOAUTH KOCBCHHbBIC U3MCPCHU (1)I/I3I/I‘IGCKI/IX BCIINYHMH (y,Z[eJ'ILHaH TEINIOEMKOCTh BCIICCTBA,
COIMPOTUBJICHHUEC ITPOBOIHUKA, pa60Ta U MOIIHOCTD 3JICKTPHUYICCKOI'O TOKa)I IIaHUPOBATb U3MECPCHUI,
CO6I/IpaTB IKCIICPUMCHTAIIbBHYIO YCTAHOBKY, CJICAYA npennox(eHHoﬁ HHCTPYKIUH, U BBIYUCIIATDH
3HAYCHUEC BCIINYHUHBI,

— co00aTh MpaBuiIa TEXHUKU 0€30IaCHOCTH MpH padboTe ¢ 1a00paTOpHBIM 000PYIOBaHUEM;

— XapakTepu30BaTh MPUHIUIBI ASHCTBHUS U3YUEHHBIX MPHOOPOB U TEXHUUECKUX YCTPOHCTB C OMOPOit
Ha UX ONMMCaHUA (B TOM YHCIIE: CUCTEMa OTOIUIEHHSI TOMOB, TUTPOMETD, NTapoBas TypOHHa, aMIEpPMETP,
BOJIbTMETP, CYETUUK AJIEKTPUUECKOM SHEPTUH, 2JIEKTPOOCBETUTENbHBIE TPUOOPHI, HArpeBaTEIbHbIE
ANEKTPONPUOOPHI (IPUMEPHI), SJEKTPUUECKUE TPETOXPAHUTEIH; SJIEKTPOMArHUT, AJIEKTPOIBUTaTENb
MTOCTOSIHHOTO TOKA), UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3NYECKUX ABJICHUI 1 HEOOXOAUMBbIE

CbI/ISI/I"IeCKI/Ie 3aKOHOMCPHOCTH,

— pacro3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOUCTBA U U3MEPHUTENbHBIE TPUOOPHI 110 CXeMaM U
CXEMaTUYHBIM PUCYHKaM (3KUJKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTaTEIb
BHYTPEHHET0 CTOPaHUs, JJIEKTPOCKOII, PEOCTAT); COCTABIIATH CXEMBbI JIEKTPUUECKUX IIeTei ¢
MI0CJIEI0BATENbHBIM U NapaJlJIeIbHbIM COEAMHEHUEM AIIEMEHTOB, pa3inyasl yCJIOBHbIE 0003HAUEHUs

9JICMCHTOB 3JICKTPUYCCKUX ueneﬁ;

— MPUBOJAUTH MPUMEPHI/HAXOJUTh UH(POPMALIHIO O TPUMEPAX MPAKTUYECKOTO UCIIOJIb30BAHUS



(bu3MUYECKUX 3HAHHI B TIOBCETHEBHOM JKU3HHU AJIs 00ecTieueHus: 6€30MacHOCTH Ipu 00palieHuu ¢ mpubo-
pamMu ¥ TEXHUYECKUMH YCTPOMCTBAMH, COXPAHECHHSI 3JJ0POBbs U COOTIOCHISI HOPM SKOJIOTHYECKOTO
TIOBEJICHHSI B OKPYIKAIOIIeH cpejie;

— OCYIIECTBIISATH MOUCK MHPOPMAIIUN (PU3HUECKOTO CoaepkKaHus B ceTu IHTepHeT, Ha OCHOBE
UMEIOIINXCS 3HAHUH U yTEM CPaBHEHUS IOTIOTHUTEIBHBIX HCTOYHUKOB BBIIEIATH HH(POPMALIUIO,

KOTOpas sABJISACTCS HpOTHBOpeqHBOﬁ WJIM MOXKET OBITh HeﬂOCTOBepHOﬁ;

— HCII0JIb30BATh MPH BBHIMTOJHEHUH YUEOHBIX 3aJaHII HAYYHO-TIOMYJISIPHYIO JIUTEPATYpy (PU3UUECKOTO
CoJIepKaHus, CIIPAaBOYHbIE MaTepHallbl, pecypchl ceTh MIHTepHET; BlIafeTh IpuéMamMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBanus HH(GOpMAIK U3 OJTHON 3HAKOBOM CUCTEMBI B JPYTYIO;

— C03/1aBaTh COOCTBEHHBIC MMCHMEHHBIE U KPAaTKHE YCTHBIE COOOIIEeHUs, 000011ast nH(pOpMAIHIO U3
HECKOJIBKUX UCTOYHHKOB (DU3NYECKOTO CO/ICPIKAHNUS, B TOM YHCIIE TyOJIMYHO MPEACTABISATD PE3yIbTAThI
MPOEKTHON HMJIM UCCIIEIOBATEIILCKON NEATEIBHOCTH; IPH ATOM I'PAMOTHO MCIIOJIb30BATh U3Y4EHHBIH
NOHSATHHHBIN anmapar Kypca (GHU3HKH, COPOBOXKIATH BHICTYIICHUE MTPE3CHTALIUCH;

— IIPH BBIITOJIHCHHUHU y‘IC6HLIX IMIPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ (I)I/ISI/I‘{CCKI/IX IMpoueCCOB PaACIIpCACIIATh
00s13aHHOCTH B Tpynmc B COOTBETCTBHUU C IMTOCTABJICHHBIMU 3aJiladyaMU, CJICANTD 3a BBIIIOJHCHUCM IlJIaHa
HeﬁCTBHﬁ " KOPPCKTUPOBATH €TI0, AACKBATHO OLICHHUBATH COOCTBEHHBIN BKJIaa B ACATCIIBHOCTD I'PYIIIIBI;

BBICTpanBaTb KOMMYHHUKAaTUBHOC B33.PIMOI[€fICTBI/I€, IMPOABJIAA TOTOBHOCTD pa3pCliaTh KOHCI)JII/IKTBI.



TEMATHYECKOE IINIAHUPOBAHUE

O0BbscHeHne GPOYHOBCKOTO ABMKCHHS, SBJICHUS TU(GDY3UHN Pa3INIuil MEX/y HUIMH Ha OCHOBE
TIOJIOXKEHM I MOJIEKYJIIPHO-KMHETHIECKOH TEOPUH CTPOCHHSI BELIIECTBA;

OOBsicCHEHHE OCHOBHBIX Pa3JINuUil B CTPOCHUH Ta30B, XKUIKOCTEH H TBEP/IBIX TEN C
HCTIONIb30BAHNEM ITOJIOKEHUI MOJIEKYJIIPHOKUHETHYECKON TEOPHN CTPOCHHUS BEIIECTBA;
IIpoBesieHNE ONMBITOB O BEIPANITMBAHHIO KPUCTAIIIIOB TIOBAPEHHOMN COJIM MIIM caxapa;
IIpoBeneHue 1 0OBSCHEHHE ONBITOB, AEMOHCTPUPYIOIINX KalMUISIPHBIC SIBIICHUS U SIBIICHHE
CMauylBaHUs;

OO6BsicCHEHHE POITN KaNMJISIPHBIX SABICHUH JUIS TIOCTYTIIIGHHS BOABI B OpraHusm pactennii (MC
— Guosorusi);

Ha6ronenue, npoeieHHe ¥ 00BSICHEHHE OIBITOB 110 HAOIIOACHUIO TEIJIOBOTO PACIIMPEHUS
Ta30B, )KUAKOCTEH M TBEPIBIX TEIT;

OObscHeHHE cOXpaHEeHHs 00bEMa TBEPABIX TEJI, TEKYYECTH KUAKOCTHU (B TOM YHCIIC, PA3HUIIBI B
TEKY4YECTH JUISl Pa3HBIX XKHUJKOCTEH), TaBIICHUS Ta3a;

TIpoBeaeHHe OMBITOB, IEMOHCTPUPYIOIINX 3aBUCUMOCTb IaBJICHHs BO3yXa OT ero oob&ma 1
HarpeBaHuUst WK OXJIAXICHHS, U NX 00BSICHEHNE HAa OCHOBE aTOMHO-MOJICKYJISIPHOTO YUCHUS;
AHanM3 NpakTHYECKUX CUTYaIUi, CBSI3aHHBIX CO CBOMCTBAMH Ta30B, )KHUIKOCTEH 1 TBEP/IBIX TEIT;

Ne | HaumenoBanue pasiesioB u tem | KosmuecTso yacos Jara Bujabl nesiTeIbHOCTH Buael, DJIeKTPOHHBIE
/I | IporpaMMbl H3Yy4YeHHs ¢opmbl (uudgposbie)
BCEro | KOHTPOJBbHBIE | MPAKTHYECKHE KOHTpOJISI o6pazoBaTelbHbIe
paboThl paboThl pecypesi
Paznen 1. TensioBble siBJIEHHS
1.1. | Crpoenue u cBoiicTBa 7 0 0 01.09.2022 | HaGuroieHre U MHTEPIIPETALHSI OIIBITOB, CBHETENILCTBYIOIIUX 00 aTOMHO-MOJIEKYJISIPHOM Yerubiit http://schoolcollection.
BellecTsa 23.09.2022 | cTpoeHHH BELIECTBA: OINBITHI C PACTBOPEHUEM PA3JIMYHBIX BEILECTB B BOJIC; oTIpoc; edu.ru

Pemenue 3a1a4 110 OLICHUBAHHUIO KOJIMYECTBA ATOMOB MIJIM MOJIEKYJI B €IMHUIIE 00bEMa IMucemennsiii | http://fcior.edu.ru
BEILECTBA; KOHTPOJIB; http://www fizika.ru
AHanm3 TeKcTa IPeBHUX aTOMHUCTOB (Hanpumep, pparmeHTa nosmsl Jlykpenust «O npupone Konrpomsrast | http://college.ru/fizika/
BEILEH») C U3TI0KEHHEM 000CHOBAHHI aTOMHO# THITOTE3bI (CMBICIIOBOE uTeHHE). OLeHKa paborta; http://www.school.mipt.ru
yOEIUTENPHOCTH 3THX 00OOCHOBaHUIA; Tectuposanwue; | http://kvant.mccme.ru/

http://www.escience.
ru/physics
http://nano-edu.ulsu.ru
http://www.allfizika.
com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.allfizika.
com/



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

1.2. | TeniioBbIe poLecchHI 21 26.09.2022 | OGocHOBaHHUE ITPABUII U3MEPEHHS TEMIIEPATypHI; VYcerubiit http://schoolcollection.
23.12.2022 | CpaBHeHHUE Pa3INYHBIX CIIOCOOOB U3MEPEHHUS U LKA TEMIEPATyPhl; orpoc; edu.ru

Habmonenue n 00bsICHEHHE OIIBITOB, IEMOHCTPUPYIOIIMX H3MECHECHHE BHYTpeHHei sHepruu Tena | Ilucemennsii | http:/fcior.edu.ru
B pe3yJIbTaTe TEIUIONEPEaady U pabOThI BHEIIHUX CHIT; KOHTPOJIb; http://lwww fizika.ru
Hab6nroneHne 1 00bsICHEHHE ONBITOB, 00CYKICHHUE IPAKTUYECKUX CUTYaLN, Konrpomsrast | http://college.ru/fizika/
JIEMOHCTPHPYIOLIHX Pa3INIHbIC BU/bI TCIUIONECPEIaYH: TEIIONPOBOAHOCTD, KOHBEKIIHIO, pabora; http://www.school.mipt.ru
U3ITy4YCHHE; IMpakTtnueckas | http://kvant.mccme.ru/
VccnenoBaHue sSIBICHUS TEIIIOOOMEHA [P CMELINBAHNY XOJIOJHOI U TOPSIICH BObL; pabora; http://www.escience.
HabmoneHune yCTaHOBIICHHUS TEIIOBOTO PABHOBECHS MEK/LY TOpSIUCii M XOIOAHOM BOMOI; Tectuposanmue; | ru/physics
Onpenenenne (M3MEpEHIEe) KOINIECTBA TEIUIOTHI, HOIYYSHHOI'0 BOJON PH TEIIIO00MEHE ¢ http://nano-edu.ulsu.ru
HarpeThIM METAJUINYECKUM LIHINHIPOM; http://www.allfizika.
Omnpenenenne (M3MEpeHNe) YACIbHO TEILIOEMKOCTH BELIECTBA,; com/
Pemenue 3aa4, CBA3aHHBIX C BBIYUCICHUEM KOJIMYECTBA TEIIOTHI U TEINIOEMKOCTHU IPH http://interneturok.ru/ru
TErIooOMeHe; http://elkin52.narod.ru/
AHaJIN3 CUTyalnii MPaKTHYECKOT0 UCIIOJIb30BAaHUS TEIUIOBBIX CBOMCTB BELIECTB M MATEPHAJIOB, http://www.allfizika.
HaIPHUMeP B HEIIIX DHEProcHe PeskeHHs: TeIIION30JBILHS, SHEProcOeperaonne KphIIn, com/
TEePMOAKKyMYJISITODPHI H T. 1.}
HaGmonenue siBICHUI HCIIApEHUST X KOHACHCALIH;
VccnenoBanue mporecca HCIIapeHus! Pa3IHIHbIX KUIAKOCTEH;
OOGBsICHEHNE SIBIICHHI HCIIAPCHUS ¥ KOHIACHCAINH Ha OCHOBE aTOMHO-MOJICKYJISIPHOTO yICHUSL;
Habmonenue 1 00bsICHEHHE IIPOLIecca KUMICHHS, B TOM YHCIIC 3aBHCHMOCTH TEMIIEPaTyPbI
KHUIICHUS OT JaBJICHH;
Omnpenenenne (M3MEpeHNe) OTHOCHTEIBHON BIaXKHOCTH BO3yXa;
Habmonenue mporecca IiaBIeHHs KPUCTAUTMIECKOTO BEIECTBA, HAIIPUMEP JIbIa;
CpaBHeHHe [POLECCOB IUIABJICHHS KPHCTAIUIMYECKUX TEM X Pa3MSTICHHUsI IPH HarPeBaHUU
aMOpGHBIX TeI;
Ormpenenenue (M3MepeHne) YACIbHO TEeIIOTHI IUIaBICHUS Jibaa. OObsICHEHHE SIBICHUH
IUIABJICHHS H KPHCTAUTH3ALIH HAa OCHOBE ATOMHO-MOJICKYJISIPHOTO YUCHHST;
Pemrenvie 3a1a4, CBA3aHHBIX C BHIYUCICHIEM KOJIMYECTBA TEIUIOTHI B IPOLECCaX TEILIONepefadn
TPH [UIaBJICHAN ¥ KPUCTAIUTM3ALHH, HCITAPEHUH U KOHICHCALHH;
AHanM3 CUTyaluii IPaKTHIECKOr0o IPUMEHEHHYS SIBICHUIT IUTABIICHHS M KPHCTAIUTH3ALIH,
HaIpuMep, MOJTyIeHHe CBEPXUUCTHIX MATCPHAIIOB, COJIEBAs TPEIIKa U 1. ;
Amnanm3 paGoTh! 1 00BSICHEHHE IPUHIIAIA IEHCTBHS TEIIOBOTO JBUTATENIS;
BeIuncIIeHne KOIHYIECTBa TEIUIOTHI, BBLIEISIIOIETOCS TP CTOPaHHUH Pa3IMYHBIX BHIOB TOILIHBA,
u KI1/] nBurarens;
O6CyXICHIE DKOJIIOTHICCKHX ITOCIEACTBHI HCIIOIB30BaHNMSI ABUTaTelIeil BHYTPEHHETO CrOPAaHHS,
TEIUIOBBIX U THApoIeKTpocTaniuii (MC — sKkosorus, Xumusi);
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http://schoolcollection/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://nano-edu.ulsu.ru/
http://interneturok.ru/ru
http://elkin52.narod.ru/

2.1. | DyieKTpHYecKue 3apsiibl. 7 26.12.2022 | HabmrogeHue U MPOBEICHUE OIIBITOB 110 JIEKTPU3ALIUHU TEJ IIPU COIPUKOCHOBEHUH U YcrHbli http://schoolcollection.
3apsiaKeHHbIE TEIA U UX 20.01.2023 | uHayKUIHKEH; or1poc; edu.ru
B3auMojelicTBHE Ha6nroneHne u 00bsICHEHHE B3aUMOACHCTBUS OTHOUMEHHO U PA3HOMMEHHO 3apsKEHHBIX TEII; IMucemennsiii | http://fcior.edu.ru

OOBsCHEHNE NIPUHIINIIA ACHCTBHS JIEKTPOCKOIA; KOHTPOJIb; http://www.fizika.ru
OOBbsCHEHNUE ABICHUHN 3JIEKTPU3ALIMHU ITPU CONIPUKOCHOBEHNH TEJl M MHIYKIMEH ¢ Konrpomsrast | http://college.ru/fizika/
HCIIONB30BAaHHEM 3HAHUH O HOCUTEJISIX IIEKTPUUECKHUX 3aPsiI0B B BEIIECTBE; paborta; http://www.school.mipt.ru
Pacrio3HaBaHue U OOBSICHCHHE SIBIICHUI ICKTPU3ALMH B IOBCCAHEBHOMN JKH3HH; IMpakTtnueckas | http://kvant.mccme.ru/
HabmoneHue u 00bsICHEHHE OIIBITOB, WLTIOCTPUPYIOIIIX 3aKOH COXPAHEHMUS 3IEKTPHIECKOr0 pabora; http://www.escience.
3apsna; Tectuposanmue; | ru/physics
HabnrofieHre OMbITOB 110 MOACITMPOBAHNIO CUIIOBBIX JIMHUIT 3IEKTPUUECKOTO MOJIS; http://nano-edu.ulsu.ru
HccenenoBanue ASHCTBUS SIEKTPHYECKOTO IO HA TIPOBOAHUKH M JHICKTPUKHY; http://lwww.allfizika.
com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.allfizika.
com/

2.2. | TlocTOSIHHBII YJIeKTPUYECKHIT 20 23.01.2023 | HabGnroaeHune pa3indHbIX BHIOB ICHCTBHS DIICKTPHYECKOTO TOKa M 00HAPYKEHHE ITHX BHIOB VYcerHbrit http://schoolcollection.
TOK 03.03.2023 | nmeiicTBUS B IOBCEHEBHOM HKU3HU; or1poc; edu.ru

COopKa U HCIBITAHHUE HJIEKTPUIECKOI LIeTTH IIOCTOSIHHOTO TOKA; Iucemennsiit | http://fcior.edu.ru
M3MepeHue CHIIbI TOKA aMIIEPMETPOM; KOHTPOJIb; http://lwww fizika.ru
V3MepeHue IIeKTPHYECKOro HAPsHKEHUS BOJIbTMETPOM; Kontpossnast | http://college.ru/fizika/
TIpoBeneHue 1 00BsICHEHHE OMBITOB, JJEMOHCTPUPYIOLINX 3aBUCHMOCTB 3JIEKTPUYECKOr0 pabora; http://www.school.mipt.ru
COIPOTHUBIICHHS IIPOBOJJHUKA OT €r'0 JUTHHBI, [UIOIIA {1 [IOIIEPEYHOr0 CEYCHMS U MaTepHrala; Ipakruueckas | http://kvant.mccme.ru/
HccnetoBanme 3aBUCHMOCTH CHIIBI TOKA, TPOTEKAIOIIET0 YePe3 PE3UCTOP, OT COMPOTUBIICHHSI pabora; http://www.escience.
Pe3UCTOpa M HANPSDKCHUSIHA PE3UCTOPE; JIMKTaHT; ru/physics

TIpoBepka nmpaBHiIa CI0KSHUS HAPSDKCHUI TIPH ITOCIIEA0BATEIEHOM COSIMHEHUH JIBYX
Pe3HCTOPOB;

TIpoBepka npaBuIia 1ist CUIIbI TOKA [TPU MapauUICIbHOM COSIMHEHHH PE3UCTOPOB;

AHanu3 CUTyalLuii OCIeI0BAaTEIbHOTO U [TAPaJIIEIBHOI0 COSANHEHUS IIPOBOJHUKOB B
JIOMAIIHUX JICKTPUIECKUX CETSX;

Perienue 3anau ¢ ncrnonb3oBaHueM 3akoHa OMa 1 popmyIt pacuyéra JIEKTPUIECKOr0
COIPOTHUBIICHUS IIPH ITOCIICA0BATEILHOM U IAPAJICIbHOM COSIMHEHUH TPOBOJHUKOB;
Onpenenenne paboThI 2JIEKTPUUECKOr0 TOKA, IPOTEKAIOIIEr0 Yepe3 Pe3UCTop;

OnpenesieHne MOLHOCTH JIEKTPHUYECKOr0 TOKA, BBIACIIIEMOi Ha pe3UCTOpe;

HccneoBanue 3aBUCHMOCTH CHIIBI TOKA YEPEe3 JIAMIIOUKY OT HANpPsHKSHUS Ha HEif;

Onpenenenne KI1/I Harpesatess;

HccnenoBanune npeobpa3oBaHus SJHEPTUH NIPU HOABEME IPy3a MIEKTPOABUIATENIEM;

OOBsiCHEHHE YCTPOWCTBA U IPHHIUIA ACHCTBHS JOMAIIHUX dJICKTPOHArPEBATEIbHBIX TPUOOPOB;
OOBsiICHEHHE IPUYUH KOPOTKOTO 3aMbIKAHMUS M TPUHIINIIA JCHCTBHS IIaBKUX IPEJOXPAHUTEICH;
Pemenue 3agau ¢ ucnons3oBanueM 3akoHa Jxoyns—JleHna;

HabmoneHne BOSHUKHOBEHHUS JIEKTPUYECKOT0 TOKA B )KUIKOCTH;

http://nano-edu.ulsu.ru
http://www.allfizika.
com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.allfizika.
com/
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2.3. | MaruuTHble IBJ1eHHS 6 2 10.04.2023 | HccnemoBanre MAarHUTHOTO B3aMMOEHCTBHS ITOCTOSTHHBIX MAIHUTOB; Verabiit http://schoolcollection.
28.04.2023 | M3yueHne MarHUTHOTO 110JIs IOCTOSTHHBIX MATHUTOB IIPU UX 00BbEANHEHUH U PA3JICIICHNHY; orpoc; edu.ru
IIpoBeieHUE OMBITOB MO BU3YAIH3ALHHU OIS MOCTOSHHBIX MArHUTOB; IMucemennsrit | http://fcior.edu.ru
W3yueHue siBIICHUs HAMarHUYMBaHUs BELLIECTBA,; KOHTPOJIb; http://www.fizika.ru
HccnenoBanue IeiCTBHs JJICKTPUUIECKOT0 TOKA HA MATHUTHYIO CTPEJIKY; KourponsHast | http://college.ru/fizika/
TIpoBezeHue ONBITOB, AEMOHCTPUPYIOIIMX 3aBHCUMOCTD CHJIbI B3AMMOICHCTBHS KATYIIKH C pabora; http://www.school.mipt.ru
TOKOM U MarHuTa OT CUJIBI U HAIIPABJICHUS TOKA B KaTYIIIKE; http://kvant.mccme.ru/
AHaJu3 CUTyalMil IPaKTHYECKOr0 IPUMEHEHHS JJICKTPOMArHUTOB (B OBITOBBIX TEXHHYECKHUX http://www.escience.
YCTPOICTBAX, MPOMBIIUICHHOCTH, MEAULIUHE); ru/physics
M3yuenue 1eificTBUSI MArHUTHOTO IOJISl HA [IPOBOHHUK C TOKOM; http://nano-edu.ulsu.ru
M3yueHne neicTBUS NIEKTPOJBUTIATENS; http://lwww.allfizika.
M3mepenne KI1/1 3nekTpogBUraTeIbHON YCTAHOBKH; com/
Pacrio3HaBaHHe 1 aHAJIN3 PA3INYHBIX IPUMEHEHHUHN 31€KTPOABUraTelnei (TpaHCIIopT, ObITOBbBIC http://interneturok.ru/ru
ycTpoiicTBa u ap.); http://elkin52.narod.ru/
http://www.allfizika.
com/
2.4. | DyieKTpOMarHuTHast 4 0 01.05.2023 | OmnbITHI 110 HCCIIEIOBAHUIO SIBICHUS JICKTPOMArHUTHOW MHAYKIIUH: UCCIICIOBAHUE N3MEHEHHI VYerusrit http://schoolcollection.
HHIY KIS 19.05.2023 | 3Ha4YeHUs ¥ HANIPABIICHUS WHIYKIMOHHOIO TOKa; oT1poc; edu.ru
TTucemennsiii | http://fcior.edu.ru
KOHTPOJIb; http://www.fizika.ru
Ipakruyeckas | http://college.ru/fizika/
paborta; http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.escience.
ru/physics
http://nano-edu.ulsu.ru
http://www.allfizika.
com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.allfizika.
com/
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IHOYPOYHOE IINTAHUPOBAHUE

Ne [ Tema ypoka KosauvecTBO yacoB Jara Bunambi,
n/n usydenns | popmsl
BCEro | KOHTPOJIbHbIE | MPAKTHYECKUe
KOHTPOJIA
padoThI padoThI
1. | OcHoBHbBIE TOJOKEHUS 1 0 0 YcTHbI
MOJIEKYJISIPHO- KHHETUYECKOI OIIpOC;
TEOPHH CTPOCHHSIBEILIECTBA.
OnbITHI, TOATBEPKAAIOLIHE
OCHOBHBIC MTOJIOKCHHUS
MOJIEKYJISIPHO — KUHETHYECKOM
TEOpPHUH
2. | Macca u pa3mMepsl aTOMOB 1 0 0 YcTHbIN
U MOJICKYII OIIpoC;
3. | Moxenu TBEPIOTO, KUIAKOTO 1 0 0 VYcTHBIH
¥ ra3000pa3HOr0 COCTOSTHUM OIIpoC;
BEIIECTBA
4. | Kpucramnnueckue u aMopgHbIe 1 0 0 VYerHsii
TBEpJBIE TENA 0IIpOC;
5. [ OOsbscHeHunEe CBOMCTB ra3oB, 1 0 0 VeTHBIN
KHUJIKOCTEH U TBEPBIX TEITHA OTIpoC;
OCHOBE ITOJIOKEHH
MOJIKYJISIPHO- KHHETUYECKOM
TEOPHUH
6. |CmauuBaHME U KanWUIPHbIC 1 0 0 VYcTHbIi
apieHus. TemnnoBoe pacimpeHue u OIIpOC;
CKaTue
7. | CamocrostenbHas pabora mo reme |1 0 0 [TucemenHbIN
«CTpoeHue 1 CBOICTBA BEILIECTBA» KOHTPOJIb;
8. | Temmeparypa. Buyrpennsis sHeprus | 1 0 0 VYcTHbIi
OIpoC;
9. | CnocoObl m3MeHeHUs BHyTpeHHer | 1 0 0 VYcTHbii
SHEPTUU OIpoC;
10. | Buasl Teruionepeaavn: 1 0 0 VY cTHBIN
TEIUTIONPOBOIHOCTh, KOHBEKIINS, OIIpoC;
U3JTy4YCHUEC
11. | KonmuaecTBO TEIIOTHI 1 0 0 YcrHbIit
OTIpOoC;
12. | YaenpHas TemIoeMKOCTh BemecTsa | 1 0 0 YcTHBIH

Ompoc;




13. | Pemrenue 3ama4, CBA3aHHBIX C VcTHBIN
BBIYMCIICHHEM KOJIMYECTBA TETLIOTHI oTpoc;

1 TETUTOEMKOCTH TIPH TETUI00OMEHe [TncrMenHbIi
KOHTPOJIb;

14. | JTaGopaTtopHas pabota Nel [TpakTnueckas
«HccnenoBanue SBICHUS pabota;
TerurooOMeHa MPH CMEITUBAHUH
XOJIOJTHOW U TOpSTYeN BOABD)

15. | JTabopaTtopHas pabora Ne2 [TpakTudeckas
«Omnpenenenue yaenbHOU pabota;
TEIJIOEMKOCTH BEILIECTBA»

16. | Oueprus ToruBa. Y aenpHas VceTHBIN
TEIUIOTa CrOpaHus orpoc;

17. | 3akoH coxpaHeHMs U MIPEeBpaILECHHS Vel
SHEPTUHM B MEXaHUYECKHUX U orpoc;
TEIJIOBBIX MpoIleccax

18. | KonrponbsHas pabora Nel o teme Kontponshas
«TennoBkle SIBIEHUS paboTa;

19. | [InaBneHue M OTBEpACBAHNC YcTHEIN
KPUCTAJUTMUECKUX BEIIECTB orpoc;

20. | YaenpHas TETUIOTA MJIABJICHUS YcrHbIi

orpoc;

21. | Pemrenne 3ama4d Ha IIaBJICHUE U VcrHbIN
OTBEpJIeBaHNE KPUCTATUIMICCKUX orpoc;
BEIIECTB

22. | ITapooOpa3oBaHe U KOHICHCAIIHSI. YcTHBII
Hcnapenue OTpoc;

23. | Kunenwne. Y nenpHas Temiora VY cTHBIN
napooOpa3zoBaHus OTpoc;

24. | Pemenue 3anau. TermnooOMeH u YcrHBIN
TEIUIOBOE PaBHOBECHE. Y paBHEHHE oIpoc;
TEIUIOBOTO OaaHca. [TucemeHHbBIN

KOHTPOJIb;

25. | BnaxsocTh Bo3ayxa. JlaboparopHas [IpakTnueckas
pabota Ne3 «Onpenenenue pabora;
OTHOCHUTEJIbHOM BJIQXKHOCTH
BO3/IyXa»

26. | IIpuHIMTBI paOOTHI TETUIOBBIX VeI

IBUTATEIICH

Ompoc;




27. | KI1]J] TemioBoro ABuraTens. VY cTHBIN
TeruioBele JBUTATENN U3aIIUTaA OIIpoC;
OKpYKaroIIeH cpenbl

28. | KonTposnbHas pabota N2 mo Teme KonTponbHas
«TeroBble poLIECCHI) pabota;

29. | DnexTpu3anus Ted. YcTHbIN
B3anmoneiicTBre 3apsiKEHHBIX TEI OIIpOC;

30. | 3akon Kynona YcrHbIi

OIIpoC;

31. | DnekTpuyeckoe mose YcrHbIi

OIIpoC;

32. | [lpuHIMI Cynepro3uIiu YcrHbIi
anekTpuueckux noiseid. Hocurenn orpoc;
AJIEKTPUUECKHX 3apsII0B

33. | Ctpoenue aTroma YcTHbIN

OIpoc;

34. | [IpOBOIHUKY U TUAJICKTPUKH YcTHEIN

OIpoC;

35. | CamocrosTenbHas paboTta 1o Teme [TucemeHHbIN
«DNIEKTpUYECKHUE 3apsiIbl. KOHTPOJIb;
3apsiKeHHbIE Tella UUX
B3aMMOJEICTBHE»

36. | Dnekrpuueckuii Tok. MlcrouHnkm YcTHBII
MOCTOSTHHOTO TOKa OIpoc;

37. | DnekTpuyeckast 1erb Y cTHBIN

OIpoc;

38. | DneKTpUUECKUl TOK B METaJIax. YcTHBII
JlefcTBYS 2IEKTPUYECKOTO TOKA OIIpOC;

39. | Cuna Toka YcTHbIN

OIIpoC;

40. | JJabopatopuas padota Ne 4 o Teme [TpakTraeckas
«COopka u npoBepka padoThl pabota;
AIIEKTPUYECKON 1IETTH OCTOSIHHOTO
TOKa

41. | DneKkTpuyecKoe HalpsHKeHUe YcTHbIi

OIIpoC;

42. | JlaboparopHas paboTa [TpakTnueckas

NeS«3mepenue u peryaupoBaHue pabora;

HAIIPS>KCHUS




43. | ConpoTuBIICHUE POBOIHUKA. YCTHBIH
Y 1eIbHOECOTTPOTUBIICHHE OTIpOoC;

44. | 3axon Oma IS y9acTKa menu VYcTHBIH

OTIpOoC;

45. | Pemenue 3a/1a4 Ha pacueT VYcTHBIH

COIIPOTHBIICHHS TIPOBOIHUKA 0Tpoc;
[TucrMeHHbI
KOHTPOJIb;

46. | JJabopatopras paboTta N6 [TpakTudeckas
«M3MepeHue u peryIupOBaHUE CUITBI patora;
TOKa»

47. | JlabopatopHas pabota Ne 7 [TpakTnyeckas
«HccnenoBanue 3aBUCUMOCTH pabora;

CHWJIBI TOKA, HTyIIIETO4Yepes3
pE3UCTOpP, OT CONMPOTUBIICHUS
pe3ucTopa M HAMPSHKCHUS Ha
pe3ucTope»

48. |IlocnenoBaTensHOE M MapajlIeIbHOE YcTHbii
COCJIMHEHUE ITPOBOTHUKOB oTIpoc;

49. | Pemenue 3a1a4 Ha COEAMHEHUE YcTHbii
MPOBOJJHUKOB OTIpOoC;

50. | PaGora n MoutHOCTH YcrHbIi
IEKTPUIECKOTO TOKA OIIpoC;

51. | JTaboparopHast pabota Ne§ [IpakTrueckas
«ccnenoBanue 3aBUCUMOCTH CHUIIBI pa6ora;

TOKa, WAYIIErouepes JaMIOUYKY, OT
HaNPsKEHUS HAa HEN
52. | 3akon [Ixoyns - Jlenna YcTHbii
OTIpOoC;

53. | DnekTpudeckue ey u YcTHbIN
NOTPEOUTEIH ANEKTPHYECKON 0rpoc;
sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

54. | Pemenue 3ama4 Ha paboTy 1 YcTHbIl
MOIITHOCTb JIEKTPHUYECKOTO TOKA OTIpOoC;

[TucsMenHbIit
KOHTPOJIb;

55. | KonTponwsHas paboTa 1o Teme Kontponbhas

«PaboTta 1 MOIITHOCTD pabora;

QJICKTPUYCCKOI'O TOKa»




56. | MarautHoOe 1oJjie 3JeKkTpuueckoro |1 0 YcTHbIM
Toka. OneIT Opcrena oTpoc;

57. | IlocTOsIHHBIC MArHHTHI. 1 0 YcTHbIN
MarnutHoemnose 3eMiIu U ero poJib OIIpOC;

IS KA3HU Ha 3eMiie

58. | JlaboparopHnas pabora Ne9 1 1 [TpakTudeckas
«3ydeHue aeiicTBUSI MAarHUTHOTO pabora;

MOJIsl HA TIPOBOJHUK C TOKOM)

59. | JlelicTBUEe MarHUTHOTO IOJII Ha 1 0 VcTHBIN
MIPOBOJIHUK C TOKOM. 0I1poc;
DJIeKTPOABUTATEINH TOCTOSTHHOTO
TOKa

60. | Jlabopatopnas padora NelQ 1 1 [TpakTrueckas
«KoncTpynpoBanue u u3yueHue paGora;
paboThI SJEKTPOIBUTATEIIS

61. | CamocTosTenpHas padora mo teme | 1 0 [TucpmeHHbIH
«MarHuTHbI€ SIBICHUS» KOHTPOJIb;

TectupoBanue;

62. | OneiTel dapanes. SABnenue 1 0 YcTHbIN
3IEKTPOMArHUTHON MHIYyKIIUU oTIpoc;

63. | [IpaBuio Jlenma 1 0 YcTHbii

OIIpoC;

64. | Dnexrporeneparop. CriocoOb1 1 0 YcTHbii
MOJTyYEHUSI DTIEKTPHUECKON SHEPTUN OTIpOC;

65. | DnekTpocTaHIUM Ha 1 0 VYcTHbIi
BO300HOBJISIEMBIX HCTOUHHKAX OIIpoc;
HEPTUHU

66. | [ToBTOopenue Tems! «TemnoBsie 1 0 YcTHbii
MIPOLIECCHI» ompoc;

67. | [ToBTOpeHHE TEMBI 1 0 YcrHbIi
«II0CTOSHHBINIEKTPUIECKUI 0IIpOC;

TOK»

68. | IloBTOpeHne TeMbl «MarHuTHbIE 1 0 VYcrHbii
SIBJICHUS ompoc;

OBILIEE KOJIMYECTBO YACOB I1O |68 10

[MPOT'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YYHEHUKA

®dusuka 8 knacc/Ileprimkun A.B., OO0 «/IPODA»; AO «M3natenscTBo [IpocBemenuey;
BBenure cBoil BapuaHT:

METOAUYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

A.B. Ilepbrkua @usnka-8xin 2017 M. JIpoda

H.B. ®unonoBuu Meroanueckoe nmocodue 2015 M. JIpoda

A.E. MapoH, E.A. Mapon CamocTosiTelIbHBIE U KOHTPOJIbHBIE padoThI-8 kiacc 2017 M. JIpoda
B.B. IllaxmaToBa ,0.P. llledpep Auarnoctuueckue padotsl -8 xinace 2016 M. [Ipoda

A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuit Coopauk Borpocos u 3amgau 2015 M. JIpoda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/


http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru/
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHHE

OO6opynoBaHue KabuHETa

1. Jocka yuyeOHass MarHuTHas 2

2 .CTon yuuTenbCckui 1

3. Ctyn yuurenbckuit 1

4. llkad 4

5. Cton yuennueckuii 18

6 .Ctyn yueHnueckuii 36

7 .Crenp «KpatHble 1 JOJIbHBIE SAUHULIBD 1

8. Tabmuua «Hekoropsix ¢usnueckux BenuyuH B cucteme CU» 1
9.IlpaBwiia 1o TexXHUKE 0€30MMACHOCTH TIPH BBIMOJIHEHHUE JTab0paTopHOM padoThl 1
10. ITacnopt xabuuera 1

11. HoyTOYyK

12. mpoekTop

13. MOY

OBOPYJOBAHMUE 1151 IPOBEJEHUSI IABOPATOPHBIX, TPAKTUYECKHX PABOT,
JEMOHCTPALIUM

Ta0auuet

8 kiacc

21 BHyTpeHHsIsl SHEPT UL

22 Konn4uecTBO TEeTIOTHI.

23 3aKOH COXpaHEHHS U MPEBPAIICHUS SHEPTHH.

24 TInaBiieHWe U OTBEp/IEBAaHUE KPUCTAJUIMIECKHUX TEJ.
25 Ucnapenue. Kurenwue.

26 BraxxHOCTh BO3TyXa.

27 Pabora raza v mapa mpH paciiupeHUH.

28 DnexTpu3anus Tel.

29 CtpoeHue aTOMOB.

30 DnekTpuueckuil TOK. DIEeKTpUUEcKas LeMb.

31 DnekTpuuecKuil TOK B MeTaJlIax.

32 DreKTprUYeCcKOe HAIIPSKEHUE.

33 M3mepeHue CHITbl TOKA U HAIIPSKEHUSL.

34 DneKkTpruecKoe COMPOTUBIEHUH € MPOBOHHUKA. 3akoH OMa 1S y4acTKa IeTH.
35 Y aenbHoe COMpOTHBIIEHHE MTPOBOIHUKA.

36 IlocnenoBaTenbHOE U MapauieIbHOE COETUHEHNE TIPOBOJHUKOB.
37 MoUTHOCTh IEKTPUIECKOTO TOKA.

38 MarauTHoe nosie.

JlaGopaTopHoe o6opyaoBaHue:

udpossie 1adopaTopHbie padboTsl PooukJIabd
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