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MNOACHUTEJIbBHAS 3AITMCKA

ConeprkaHue IporpaMMbl HaIIpaBIeHO HAa (POPMUPOBAHHUE ECTECTBEHHOHAYYHOM IPaMOTHOCTH YYaILUXCS U
OpraHu3aINIo U3y4YeHUs (PU3UKU Ha JeSITeIbHOCTHON OCHOBE. B Hell yuuTHIBatOTCS BO3MOXKHOCTH IpEeIMETa
B peanu3auuu TpedoBanuii PI'OC OO0 k miaaHupyeMbIM JTHYHOCTHBIM U METAIPEMETHBIM PE3YJIbTaTaM
00yueHus, a TAK)KEe MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYUYHBIX YYEOHBIX IIPEIMETOB Ha YPOBHE
OCHOBHOTO O0IIIer0 00pa3oBaHusl.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «®PU3UKA»

Kypc puszuku — cucremooOpa3yrominii Jyisi €CTECTBEHHOHAYYHBIX YUCOHBIX MPEIMETOB, TOCKOIBKY
busznyecKre 3aKOHBI JISKAT B OCHOBE TIPOIIECCOB U SBICHUH, N3y9aeMbIX XUMHUEH, OMOJIOTHEH, aCTPOHOMUEH
u ¢usnyeckoi reorpadueii. Gu3nka — 3TO MPEIMET, KOTOPHIH HE TOJIHKO BHOCUT OCHOBHOMU BKJIAJ B
€CTECTBCHHOHAYYHYIO KapTUHY MHPA, HO U MPEAOCTABIISICT HanboJee siCHbIe 00pa3Ilbl IPUMEHEHUS HAyYHOTO
METO/Ia TIO3HAHMSI, T.€. CII0CO0a MOYICHHS TOCTOBEPHBIX 3HAHMIA 0 Mupe. Hakowner, ¢puznka — 310
MIPEMET, KOTOPBIA HAPSALY C APYTUMHU €CTECTBEHHOHAYYHBIMH MPEIMETaMU JTOJDKEH JaTh IIKOJIbHUKAM
MIPEICTABJICHUE 00 YBIICKATEIHbHOCTH HAYYHOT'O UCCIICIOBAHUS U PAJIOCTH CAMOCTOSITEIBHOTO OTKPBITHS
HOBOT'O 3HAHMUSI.

OpHa 13 MIaBHBIX 33/1a4 PU3NIECKOT0 00pa30BaHUs B CTPYKType O00IIero oOpa3oBaHus COCTOUT B
(bopMUPOBAHUN €CTECTBEHHOHAYYHOM IPaMOTHOCTH M MHTEpeca K HayKe y OCHOBHOM Macchl 00y4aromxcs,
KOTOpBIE B JalIbHENIIIeM OyIyT 3aHTHI B CAaMBIX pa3HO 00pa3HbIX cdepax nestenbHocTH. Ho He MeHee
BAYKHOU 3aJ1a4€il SIBJSETCS BBISBICHUE U MOATOTOBKA TAJaHTIMBBIX MOJIOJBIX JHOJAEH JJI MPOJOIKEHUS
o0pa3oBaHus U JalbHEHIIEH MpodecCHOHANbHOMN IeATeIbHOCTH B 00JaCTH €CTECTBEHHOHAYYHBIX
UCCJICIOBAaHUM U CO3JaHUU HOBBIX TeXHOJIOTUN. COrIacHO MPUHATOMY B MEXIYHAPOJAHOM COOOIIECTBE
onpeneneHuto, EctecTBeHHOHayYHast TPaMOTHOCTB — 3TO CITOCOOHOCTH YeNIOBEKA 3aHUMATh aKTUBHYIO IPaK-
JAHCKYIO TTO3HITUIO TT0 OOIIECTBEHHO 3HAYUMBIM BOTIPOCaM, CBA3aHHBIM C €CTECTBEHHBIMH HayKaMu, U €r0
TOTOBHOCTb MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UJIesMHU. HaydHOrpaMOTHBIN YEIOBEK CTPEMHTCS
y4acTBOBaTh B apTYMEHTUPOBAHHOM OOCYKJIEHUH MPOOJIeM, OTHOCSIIIUXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHSIM, 4TO TPEOYET OT HEro CISAYIOMNUX KOMIIETEeHTHOCTEH:

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

N3yuenue pu3nku ciocoOHO BHECTH pelIaloNInii BKJIaa B (popMHpOBaHUE €CTECTBEHHOHAYYHOMN
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 00pa3zoBarenbHbIX opranuzamusx Poccuiickoit denepanmu,
peau3yIoLIMX OCHOBHBIE 00111e00pa3oBaTeIbHbIe IPOrpaMMBbl, YTBEp K IEHHOH perienuem Komnernu
MunucrepcTBa npocsetienus Poccuiickoit @enepanyu, npotokoi ot 3 nexadbpst 2019 r. Ne [TK4BH.

Henu nzydyenus Gusmnku:

— MpuoOpeTeHrne HHTepeca U CTpeMIIEHUsI 00yUaloIUXCsl K HAYYHOMY W3YYEHHIO TPUPOJIbI,

pa3sBUTHE HMX MHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

— Pa3BUTHC HpGI[CTaBJIeHI/Iﬁ 0 HAYYHOM MCTOJC MMO3HAHUA U (I)OpMI/IPOBaHI/Ie HUCCICIOBATCIBCKOTO
OTHOIICHMHS K OKPYKaIOIIUM ABJICHUAM,



— (opMHUpOBaHME HAYYHOTO MUPOBO33PEHHUS KaK pe3ysbTaTa U3y4eHUsI OCHOB CTPOCHUS MaTEpPHH U
(dbyHIaMEHTATBHBIX 3aKOHOB (PU3HKHU;

— ¢opMHpOBaHUE MPEACTABICHUHN O POJIM (DU3UKH JIJIST Pa3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
U TEXHOJIOTHIL;

— pa3BHUTHE NPEACTABICHUI O BO3MOXKHBIX cepax Oyaymien npopeccnoHaIbHON 1esATebHOCTH,
CBSI3aHHOM C (PU3MKOM, MOJITOTOBKA K JaJbHEHIIEMY O0Y4YEHHIO B 3TOM HAIlPaBJICHUH.

JlocTr)keHHe ITUX 1eNiei Ha yPOBHE OCHOBHOTO 00I1Iero 00pa3oBaHus 00€CIICUNBACTCS PEIICHUEM
CIICIYIOIIMX 3a/1a4:

— an06peTeHHe 3HAHUM O JUCKPETHOM CTPOCHUH BCUICCTBA, O MEXAHUYCCKHUX, TCIIJIOBBIX,
QJICKTPUYCCKUX, MAHUTHBIX U KBAHTOBLIX ABJICHUAX

— MpUOOpPETeHNE YMEHU ONMHUCHIBATH M OOBSICHATH (DU3MUECKUE SIBJICHUS C UCIIOJIE30BaHUEM
MOJTyYCHHBIX 3HAHUI;

— OCBOEHME METOJIOB PELICHHS MPOCTEUIINX PACUETHBIX 3a7a4 C UCIIOJIb30BaHUEM (PU3NUECKHUX
MOZEJIEH, TBOPUYECKUX U IIPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

— Pa3BUTHUC YMGHI/Iﬁ Ha6J'IIOI[aTB INPpUPOAHBIC ABJICHUA U BBIIIOJIHATDL OIIBITHI, J'Ia60paTOpHBIe pa6OTI>I n
OKCHCPUMCHTAJIBHBIC UCCIICAOBAHUA C UCITIOJIB30BAHUEM U3MCPUTCIIbHBIX HpI/I60pOB;

— OCBOCHHE MPUEMOB PabOTHI ¢ HHPOPMAITUEH PU3NIECKOTO COIePIKAHUS, BKIIOYast HHPOPMAITHIO O
COBPEMEHHBIX JIOCTI)KCHUAX (PU3UKH; aHATH3 U KPUTUYECKOE OIICHUBaHKHE WH(OPMALIUU;

— 3HAKOMCTBO O chepamu MpoPecCUOHANTBHOMN AeATeIbHOCTH, CBI3aHHBIMU C (DU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHHIX (PU3UUYECKON HAYKH.
MECTO YYEBHOTI'O NIPEJMETA «®U3UKA» B YUEGHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OO0 duzuka sBusercs 00s3aTeNbHBIM IPEAMETOM Ha YPOBHE OCHOBHOTO
o0miero oopazoBanus. JlaHHas mporpaMMa npeaycMaTpuBaeT u3yueHue PuU3nku Ha 6a30BOM ypOBHE B 8
KJjlacce B 00béMe 68 dacoB mo 2 4aca B HEIEIIO.



COJEPKAHUE YYEBHOI'O IIPEAMETA

Pa3gen 1. TemyioBble ABJIeHUS

OCHOBHBIE TIOJIOKECHHSI MOJIEKYJIIPHO-KMHETHYECKONM TEOpUM CTPOCHHUs BelecTBa. Macca M pa3mepsl
aTOMOB U MOJIEKYJ1. OIBITHI, OATBEPKAAIOLINE OCHOBHBIE TIOJI0KEHUS MOJICKYJIIPHO-KMHETUYECKOU TEOPUH.

Mogenu TBEPAOro, )KUAKOIO M ra3000pa3HOro cocTosHuM BemecTsa. Kpucrananueckue 1 amopgHble Tema.
OOBbsicHEHHE CBOMCTB ra3oB, XKHIKOCTEH U TBEP/BIX TEJ HA OCHOBE MOJIOKEHUH MOJIEKYISIPHO-KMHETUYECKOM
Teopun. CMauMBaHKE U KallWJUIAPHBIC sABJIEHUS. TEeIIoBOe pacIMpEHUE U CKaATHE.

Temmnepatypa. CBsi3b TEMIIEPATyPBI CO CKOPOCTBIO TEIUIOBOT'O JIBUKEHUS YACTHII.

Buytpennss sneprus CriocoObl U3MEHEHUS BHYTPEHHEH SHEPIrUu: TeIIonepeaaya u CoBepIIeHre paboThI.
Buae! Teronepenayn: TeMI0ONPOBOJHOCTD, KOHBEKLIUSA, U3IyUCHHUE.

KonnyecTBo TemioTsl. Y aenbHas TEMIIOEMKOCTb BellecTBa. Terioo0MeH U TEIIOBOE PaBHOBECHE.
VYpaBHeHue TemioBoro Oanaxca. [lnaBnenue u oTBepeBaHle KPUCTANIMYECKUX BEILECTB. Y iebHas
TeruioTa iasieHus. [lapooOpasoBanue u konnencauus. Mcnapenne (MC). Kunenue. Y nenpHas temnora
napooOpa3zoBaHUs. 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHHsI OT aTMOC(epHOro aBieHus. BraxxHocTs Bo3ayxa.

OHeprus TOIIMBA. Y IeJIbHAs TEIUIOTa CrOPaHUs.

[Tpunumns! padots! TemnoBbix asurareneil. KITJ[ reroBoro apurarens. TerioBble IBUraTeNn U 3alIUTa
okpyxatomieit cpeabl (MC). 3akoH coxpaHeHHUs M IPEBpaILeHHs SHEPIUU B TeIUIOBBIX npoueccax (MC).

Hemoncmpayuu

. HabGnronenue OpOYHOBCKOTO JIBYOKEHHS

. Habmonenue nuddysun

. HaGmroienue siBieHn CMauMBaHUS U KAITMJUIAPHBIX SBJICHUN

. HaGmroieHue TerioBoro pacumpeHus Tel

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

. Buner Terionepenaun

. OxJtaxIeHre TIpU COBEPIICHUH PaOOTHI
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. HarpeBanue npu coBepiiiennn paboThl BHEIIHUMHU CUIIaAMU

10. CpaBHeHuUe TEeTTOEMKOCTEN pa3TUnYHBIX BEIIECTB

11. HabGmroneHue KueHust

12 HabmntoieHne moCTOSIHCTBA TEMIIEPATYPhI MPH MIIaBICHUH

13. Mojienu TEmIoBLIX ABATATEIEH

Jlabopamopnvie padomul u onvimol

1. OnbITHI 10 OOHAPYKEHUIO ACUCTBHSI CHUII MOJICKYIISIPHOTO TIPUTSHKEHUS

2. OnBITHI 1O BRIPAIIMBAHUIO KPUCTAIUIOB IOBAPEHHOMN COJIM UJTH caxapa

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

4. OmpeneneHue NaBieHUs BO3ayXa B OaJUIOHE MITIPHUIlA

5. ONBITHI, IEMOHCTPUPYIOIIHE 3aBUCUMOCTD JTABJICHHSI BO3/IyXa OT €ro 00bEMa ¥ HarpeBaHUS WU
OXJIAXKIECHHUS

6. [IpoBepka rumoTe3bl TMHEHHONW 3aBUCUMOCTH ATUHBI CTOJOUKA KUKOCTH B TEPMOMETPHUECKON TpyOKe
OT TEMIEPaTypHI

7. Habmroienne n3MeHeHusl BHYTPEHHEH SHEPTUU Tella B pe3y/bTare TeIuionepeaay U padoThl BHEITHUX
CHII

8. UccnenoBanue sSBICHUS TEIUIOOOMEHA MIPU CMEITUBAHUH XOJIOAHOM U TOPSYCH BOJIBI

9. OmpenencHre KOJIMYECTBA TETUIOTHI, TOTYYEHHOT'O BOJAOK IIPH TEIUIOOOMEHE ¢ HArPEThIM
METaJUTMYECKUM ITUITHHAPOM



10. OnpeneneHue yaeTbHOM TEIUIOEMKOCTH BEUIECTBA
11. VccnemoBanue mpoiiecca UCrapeHus

12. Onpenenenre OTHOCUTEIHLHOM BIAXKHOCTH BO3AyXa
13. Onpenenenue yaeabHON TEIUIOTHI TJIABICHUS JIb/Ia

Pa3jnen 2. DiiekTpryecKkue H MATHUTHBIE SIBJICHUSI

DnekTpusanus Tei. J{Ba poaa a5eKTpuyeckux 3apsaaoB. BzaumoaeiictBue 3apskeHHbIX Tell. 3akoH Kynona
(3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS 3aPsKEHHBIX TeJl OT BEJIMYUHBI 3aPS10B U PACCTOSHUS MEX]Y TEIaMH).

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

Hocurenu snekTpuyeckux 3apsaoB. DiIeMeHTapHbIN ekTpudeckuid 3apsaa. Ctpoenue aroma. [IpoBoaHuku
U IURJICKTPUKH. 3aKOH COXpPAHEHHS SJIEKTPHUUECKOTO 3apsiia.

DNEeKTPUUECKUN TOK. Y CIOBHS CYILIECTBOBAHUS DJIEKTPUUECKOTrO ToKa. MICTOUHUKH MOCTOSIHHOTO TOKA.
JlefcTBHS SJIEKTPUUECKOTO TOKA (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE). DIEKTPUYECKHI TOK B HKHUAKOCTAX
U rasax.

Onektpuueckas 1enb. Cuiia Toka. DiekTpuueckoe Hanpspkenne. ConmpoTUBIICHUE MPOBOAHUKA. Y IETBHOE
COIpOTHUBIIEHHUE BellecTBa. 3akoH Oma Ji1s yyactka 1enu. [locinenoBarenbHoe U napamienbHOE COEUHEHHE
MIPOBOJIHUKOB.

PaboTa 1 MOITHOCTB A7MEeKTpHUECcKOro ToKa. 3akoH J[koyns— JleHma. DnekTpudeckue menu u moTpeouTenu
AIIEKTPUUYECKON IHEpruu B ObITy. KOpoTKOe 3amMbIKaHue.

[TocrossHHBIE MarHUThl. B3anMoAENCTBUE MOCTOSIHHBIX MarHuTOB. MarHuTHOE 1oJjie. MarHutHoe mose
3eMJIu ¥ ero 3HaYeHue JUIs )Ku3HU Ha 3emiie. OnbIT DpcTea. MarHuTHOE 1oJie 3JIEKTPUUECKOro TOKa.
[IpuMeHeHue >IeKTPOMArHuTOB B TEXHUKE. J(elicTBHE MarHUTHOTO MOJIsl HA TPOBOIHUK C TOKOM.
DIIEeKTPOABUTATENH TOCTOSIHHOTO TOKA. VCronb30BaHue JIEKTPOABUTATENICH B TEXHUYECKUX YCTPOUCTBAX U
Ha TPaHCIOpTeE.

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

Hemoncmpayuu

DneKkTpu3aIus Tel

JlBa posia 3eKTPUYECKHX 3apsI0B U B3aMMOAEHCTBUE 3apsHKEHHBIX TeJl
Y CTpoUCTBO U AEUCTBUE DIIEKTPOCKOIIA

DnexTpocTaTuueckas HHAYKIUS

3aKOH COXpaHEHUsI ANEKTPUUECKUX 3aPSAI0B

[TpoBOTHUKY U AUAIEKTPUKH

MonenrpoBaHu€e CUIOBBIX JTUHUM AIEKTPUYECKOTO MOJIS

W cTOUYHMKH TOCTOSTHHOTO TOKA
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JIeNCTBHS ANEKTPUUECKOT0 TOKA
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. I/I3MCpCHI/IC QJICKTPHUYCCKOI'0 HANPSAXKCHUSA BOJIBTMCTPOM
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. B3auMoaelicTBue MOCTOSSHHBIX MarHUTOB
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. MOI[GHI/IpOBaHI/Ie HCBO3MOXHOCTH pa3JCIICHUA ITOJIIOCOB MarHuTa
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. MOI[GHI/IpOBaHI/Ie MarHUTHBIX ITOJIEH MOCTOSHHBIX MarHUTOB

[EY
[00]

. OneIT Opcrena



19. MarauTHOE 1I0JIe TOKA. JIEKTPOMArHUT

20. JleficTBME MarHUTHOTO TOJIsI HA TPOBOJHHUK 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

OMnBITH 10 HAOTIOACHUIO ICKTPU3AINH TE UHIAYKIHEH U TIPU CONPUKOCHOBEHUN
HccnenoBanue qeiCTBUS SJEKTPUYECKOTO IO Ha IPOBOJIHUKH U AUDTICKTPUKU

COopka 1 mpoBepKa padOThI AIEKTPUUECKON 1IEMH MTOCTOSTHHOT'O TOKA
W3mepenue u peryaupoBaHue CUIIbI TOKa
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W3mepeHune u peryanpoBaHre HAPSHKEHUS

6. HccrenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYIIETO Yepe3 PE3UCTOpP, OT COMPOTUBIICHUS PE3UCTOpA U
HAINpsHKCHUS Ha PE3UCTOpe

7. OTmBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD AJIEKTPUYECKOTO COMPOTHBIICHHSI TPOBOIHUKA OT €T0 JUTUHBI,
TUTOIAAM TTOTIEPEYHOT0 CEUCHHSI U MaTepHaia

8. IIpoBepka mpaBuia CI0KEHUS HANIPSDKEHUH MTPH TIOCIIEA0BATEIbHOM COSAMHEHUH JIBYX PE3UCTOPOB

9. IIpoBepka mmpaBuia i CHJIbI TOKA IPU MapajIeIbHOM COEAMHEHUH PE3UCTOPOB

10. Onpenenenue paboOThI AEKTPUIECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP

11. OnpezneneHue MOIIHOCTH 3JIEKTPUUYECKOT0 TOKA, BBIIEIIEMOM Ha pe3ucTope

12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO Yepes3 JIaMIIOUKY, OT HallpsDKEHUS Ha Hel

13. Onpenenenue KIIJ] narpeBarens

14. ViccnenoBaHre MarHUTHOTO B3aMMO/ICHCTBHSI TOCTOSTHHBIX MarHUTOB

15. M3yueHre MarHuTHOT'O MOJIsE IOCTOSIHHBIX MarHUTOB MPHU UX 00BEIMHEHUHU U Pa3/IeIeHUN

16. UccnenoBanue AEHCTBUS SIEKTPUUIECKOT0 TOKA HA MAarHUTHYIO CTPEIIKY

17. OnbIThl, IEMOHCTPUPYIOLIME 3aBUCUMOCTh CHUJIbI B3aUMOJECHCTBUS KAaTYIIKH C TOKOM U MarHuTa ot
CHJIBI TOKA U HalpaBJIEHUS TOKA B KaTyILKe

18. M3yuenue neiicTBUSI MArHUTHOTO TOJISE HA IPOBOTHHUK C TOKOM

19. KonctpyupoBanue u u3y4eHHe pabOTHI AIIEKTPOIBHTATEIS

20. Usmepenne KI1/] anekTpoaBUTraTelbHON yCTaHOBKH

21. OBITHI IO UCCIIEAOBAHUIO SIBIICHUS 2JIEKTPOMAarHUTHOW MHIYKIIMH: UCCIIEAOBAaHIE W3MEHEHHI

SHAYCHHA U HAITPABJICHUS MHAYKIIMOHHOI'O TOKA



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

N3yuenne pu3uku B § Kilacce HAMpaBJICHO HA TOCTHKEHHUE 00YJatOIUMHUCS TUYHOCTHBIX,
METaIPEIMETHBIX U IPEIMETHBIX PE3YJIbTaTOB OCBOCHHSI yU€OHOT0 NpeMeTa.

JIMYHOCTHBIE PE3YJIBTATHBI
Ilampuomuueckoe 6ocnumanue:
— MpOSBIIEHUE UHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHIICKOM (pr3nuecKkoil HayKu;
— LIEHHOCTHOE OTHOIIEHHE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX (PU3UKOB.
I'pasicoanckoe u 0yxoeno-upascmeennoe gocnumanue:

— TI'OTOBHOCTb K aKTHBHOMY Y4YdCTHIO B 06CY}I(,Z[6HI/II/I O6HlCCTBeHHO-3Ha‘II/IMBIX N OTHYCCKUX HpO6HCM,
CBs3aHHBIX C ITPAKTUYCCKUM ITPUMCHCHUEM I[OCTI/DKGHI/Iﬁ (1)I/I3I/IKI/I,

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

— BOCIIPpUATHUC 3CTCTUYCCKHX Ka4CCTB (1)14314%01(0171 HAayKH: eé TapMOHHUYHOI'O ITOCTPOCHUA, CTPOTOCTH,
TOYHOCTH, JaKOHUYHOCTH.

l[ermocmu HAYYHO20 NO3HAHUA:

— OCO3HaHME LIEHHOCTH (PHU3HUECKON HAYKH KaK MOLIHOI'O MHCTPYMEHTA [TO3HAHUS MUPA, OCHOBBI
pa3BUTUS TEXHOJOTUH, BaKHEUILEH COCTABIIAIOIIEH KYJIbTYpPHI;

— pa3BHUTHE HAyYHOH JIIOO03HATEIBHOCTH, HHTEPECA K HCCIEI0BATENBCKOM e TETbHOCTH.
Dopmuposanue Kyabmypol 300p06bs U IMOYUOHATLHO20 OJ1A2ONOSIYUUA:

— OCO3HaHHe LIEHHOCTH 0e30MacHOro 00pasa JKU3HHU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE,
BKHOCTH TIpaBUJI 0€30MMaCHOTO IMOBEICHUsS Ha TPAHCIIOPTE, HA JOPOTaX, C JIEKTPUUECKUM U TETNIOBBIM
000pyI0BaHUEM B IOMAIIHUX YCJIOBHSIX;

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

Tpyooeoe éocnumanue:

— AaKTHBHOE y4aCTH€ B PEIICHUH MPAKTUUECKUX 3aau (B paMKax CEMbH, LIKOJIbI, FOPOJia, Kpast)

TEXHOJIOTUYECKON M COLMAJIbHOM HANPaBIEHHOCTH, TPEOYIOIKX B TOM UUCIE U PU3NYECKUX 3HAHUM;
— HHTEepec K MPaKTUYECKOMY H3yueHHUI0 Mpodeccuil, CBA3aHHBIX C (U3UKOM.
JKonozuueckoe 6ocnumanue:

— OpHEHTalus Ha MpUMEeHEeHHe (PU3NUEeCKUX 3HaHUM AJIs pelIeHHs 3a7a4 B 00J1acTH OKpYyKarolien
Cpelibl, INIAHUPOBAHUS MOCTYIIKOB M OLIEHKH X BO3MOXHBIX ITOCJIEICTBUM ISl OKPY KArOLIEN CPEJIbI;

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

Adanmayus 00yuarouiezoca K u3MeHAIOUWUMCA YCA0GUAM COUUATLHOU U RPUPOOHOIL CPEObl:

— MOTPeOHOCTh BO B3aMMOJIEHCTBUY IIPY BHITIOJHEHUH UCCIIEI0BAaHUM U MPOEKTOB (hHU3HUECKOM
HaIIPaBJIEHHOCTH, OTKPBITOCTD OIIBITY U 3HAHUSM JPYTHX;

— IMOBBIIICHUC YPOBHA CBOEM KOMIIETEHTHOCTHU 4Cpe3 MPAKTUUICCKYIO ACATCIIbHOCTD,

— TOTpeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHWM, B TOM 4Hcie (GOPMYTUPOBATh UACH, MOHATHS,



TUNOTE3bl 0 (PU3NYECKUX OOBEKTAaxX W SBJICHUSX;
— 0CO3HaHME 1e(hUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JaCTH (U3HUKH;
— IUIaHUPOBAHHE CBOETO PAa3BUTHUS B TPUOOPETEHUHN HOBBIX (DU3MUYECKUX 3HAHUA;

— CTpeMJICHUE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA U SKOHOMHUKH, B TOM
YHCIIe ¢ UCIOJIb30BaHNEeM (PM3NYECKUX 3HAHUM;

— OIICHKA CBOMX JCUCTBHIA C YI4ETOM BIMSHUS HA OKPYKAIOIIYIO CPEMY, BO3SMOXKHBIX TTI00aTBHBIX
OCJIEOCTBUM.

METANPEIMETHBIE PE3YJIbTATbBI

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

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

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

— BBIABJIATH NPUYUHHO-CIICACTBCHHBIC CBA3U IIPU U3YYCHHUU q)HSH‘{CCKI/IX SIBJICHUM U IIponIeCCoOB;
ACJIaTh BBIBOJbI C UCITOJIb30BAHHUEM JCAYKTUBHBIX U MHAYKTHBHBIX YMO3aKJHO‘-ICHI/II\/JI, BBIABHUTI'AaTh
TUITIOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘-ICCKI/IX BCJINYNH,

— €aMOCTOSTENbHO BbIOMpaTh cr1oco0 peleHus yueOHoi gpu3nueckoi 3a1aun (CpaBHEHNE HECKOJIBKUX
BapUaHTOB PELIEHUs, BEIOOP Hanbosee NOAXOAALIEro ¢ Y4ETOM CaMOCTOATENIBHO BbIIETIEHHBIX
KPUTEPUEB).

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

— HOPOBOAUTH IO CAMOCTOATCIIBHO COCTABJIICHHOMY IIJIaHY OIIBIT, HECJIOXKHBIN (1)143PI‘1€CKPII’I
9KCIICPUMCHT, He0O0IbII0e HUCCICIOBAHUC (1)I/I3I/I‘-ICCKOI"O SAIBJICHUA,

— OLCHHBATh HAa IPUMCHHUMOCTb U JOCTOBECPHOCTDH I/IH(l)OpMaIII/IIO, IMOJIYYCHHYIO B XOA€ UCCICA0OBAaHUA
HJIN OKCIICPUMCHTA,

— CaMoCTOATENHHO (GOPMYIUPOBATH 00OOIIEHUS U BHIBOBI IO pe3yJbTaTaM MPOBEAEHHOTO
HaOII0/IEHUS, OTIBITA, UCCIICOBAHNUS;

— HOPOTHO3UPOBATH BO3MOKHOC ,HaJ'IBHeﬁHIee Pa3sBUTHC (I)I/I3I/I"IGCKI/IX IponeccoB, a TaKKEC BbIABUT'ATH
MPEAIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIOBHUAX U KOHTCKCTax.

Paooma c unghopmayuei:

— MPUMEHSATH Pa3IUYHbIE METO/bl, HHCTPYMEHTHI U 3aIllpOCHI IIPU MOUCKE U 0TOOpe MHPOPMAIIUH UITH

JAHHBIX ¢ YUETOM MpeaoKeHHON yueOHO! (hru3nueckoi 3a1auu;

— aHaJIM3UpPOBATh, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATh MH(POPMALIMIO PA3TUYHBIX BUJIOB U POPM
IIPEACTABIICHUS;

— CaMOCTOSTENILHO BBIOMPATh ONTUMAIIbHYIO (POpMY MPECTaBICHNUS HHPOPMALIUU U WILTIOCTPUPOBATD

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

YHuBepcaabHble KOMMYHUKATUBHBIE IEUCTBUSA



Obwenue:

— B XoJie 00CyXIeHHs y4eOHOT0 MaTepHaa, pe3yJbTaToB Ja0OPaTOPHBIX padOT U MPOCKTOB 33/1aBaTh
BOTIPOCHI IO CYIIECTBY OOCYKIa€MOH TEMBI M BBICKAa3bIBaTh WICH, HAIlCIICHHBIC HA PEIICHHUE 3a/1a9 U
noJiyiep kaHue 01aroxenaTeaIbHOCTH OOLICHHUS;

— COMNOCTaBJIATh CBOU CYXKICHHS C CY>KICHUSIMU IPYTUX YUaCTHUKOB AHANIOra, OOHAPYKUBATh
pas3iiniuuc u CXoaCTBO HO3HHHﬁ; BBIPAXKATh CBOIO TOUKY 3PCHUSA B YCTHBIX U IIMCbMCHHBIX TCKCTAX,
MyOJINYHO MPEACTABIATH PE3YJIbTAThl BHITOJTHEHHOTO (DU3MYECKOTO OIBITA (IKCIIEPUMEHTA,
HCCJIEIOBAHMS, IPOEKTA).

Coemecmnasn deamenvHocms (COmMpyoHU4ecmeo):

— TIOHMMATh U UCIIOJIb30BaTh MPSHMYIIECTBA KOMAHIHOW ¥ HHIMBHIyaIbHON paOOTHI MPU PEIICHUH
KOHKPETHOU (pr3nyecKkoi mpoOIemsr;

— IIPUHUMATb LCIIU COBMECTHOM ACATCIIbHOCTHU, OPIraHU30BbIBATH ,HeflCTBHH o €€ JOCTHUIKCHUIO:

pactpenenaTh PO, 00CyKIaTh POIECCH U PE3YIIbTaThl COBMECTHOM pabOThI; 0000IIaTh MHEHUS
HECKOIBKHX JIIO/ICH;

— BBIIIOJIHATH CBOIO 4aCTb pa6OTI)I, A0CTUTasl KAUCCTBCHHOI'O PE3yJibTaTa 110 CBOCMY HAIIPABJICHUIO U
KOOpAUHHPYS CBOU HeﬁCTBHH C ApYruMHU YJICHAMU KOMaHIbI;

— OLCHUBATb Ka4C€CTBO CBOCI'O BKJIaJaa B 06HIPII>’I IIPOAYKT IIO KPUTCPUAM, CaMOCTOATCIIBHO

c(hOpMYyIMPOBAHHBIM YIYaCTHHKAMH B3aUMOJICHCTBUSI.

VHHBepcaanHe PCTYIISITUBHBIC HeﬁCTBHH

Camoopzanumuuﬂ:

— BBISABJIATH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOMINX JIJIS peiieHus (PU3ndecKux
3HAHUM;

— OpPHUEHTHPOBATHCA B Pa3IMUHBIX MOJIX0JaX MPUHSITHS pelleHuH (MHANBUYaIbHOE, IPUHSITHE
peleHus B TpyIIe, IPUHATHE PEIIeHUH rpymIoi);

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

y4ETOM MMEIOLINXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh MpeiaraeMble
BAPUAHTHI PEILICHUN;

— JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
Camoxonmpons (peghnexcus):
— JIaBaTh aJIEKBaTHYIO OLIEHKY CUTYAI[UH U MIpejiarath miaH e€ N3MeHECHNUS,

— OOBSICHATH IPUYMHBI TOCTUKEHUS (HEAOCTHKEHHS) PE3YIbTaTOB JEATEIbHOCTH, 1aBaTh OLICHKY
pUOOPETEHHOMY OTIBITY;

— BHOCHTBb KOPPCKTHUBBI B ACATCIIbHOCTD (B TOM YHCJIC B XO BBITIOJITHCHUA (I)I/I3I/I‘-ICCK01"0 HUCCICIO0BaHUA
niIn HpOCKTa) Ha OCHOBEC HOBBIX 06CTO$ITCJ'ILCTB, U3MCHUBIINXCA CHTyaHHﬁ, YCTAHOBJICHHBIX OIJ_II/I6OI(,
BO3HHKIIINX pr,Z[HOCTeﬁ;

— OICHHUBATb COOTBCTCTBUEC PE3YJibTaTa LICIIU U YCIIOBUAM.
3M01{MOHa./leblﬁ UHmMme1eKkm:

— CTaBUTh ceOsl Ha MECTO APYTOro YeJoBeKa B XO/€ CIopa WM JUCKYCCUU Ha HAYYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOTO.



Ilpunamue ceds u opyzux:

— TMpU3HABaTh CBOE MMPaBO Ha OIMIMOKY NMPH pelieHNH (PU3NUECKUX 3a]a4 WM B YTBEPXKICHUSIX Ha
Hay4YHbIE TEMBI U TAKOE K€ MPaBO JAPYToro.

INPEJIMETHBIE PE3YJIbTATbBI

[IpenMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JTOJIKHBI OTpakaTh CHOPMUPOBAHHOCTD y 00YyUAIOIIUXCS
YMEHHUIA:

— HCHOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBUKEHHUE aTOMOB U MOJIEKYI,
arperatHbie COCTOSIHUS BEIIECTBA, KPUCTATNYECKIE U aMOpP(HBIE TeJa, HACKIIEHHBIA U HEHACHI -
IICHHBIN Tap, BIAXKHOCTh BO3/lyXa; TeMIIepaTypa, BHYTPEHHSISI SHEPTusl, TEINIOBOW JBUTATEb;
3JI€MEHTAPHBIN ANEKTPUUECKUH 3apsifl, SJICKTPUUECKOE MMOJIE, IPOBOJIHUKHU U TUIICKTPUKH, TOCTOSHHBIN
ANEKTPUYECKUIN TOK, MArHUTHOE T10JI€;

— pa3nu4ath SBJICHUS (TEIUIOBOE pacIIMpeHue/ckaTie, TeIionepeada, TeIioBoe paBHOBECHE,
CMauvBaHUe, KalWUIIpHbIC SBJICHHUSI, UCTIApEHHE, KOHICH CAIUs, TNIaBJICHHEe, KPUCTAIITN3aIUs
(oTBepaeBaHue), KUIIEHHE, TeIUIonepeada (TermonpoOBOHOCTh, KOHBEKIIHS, U3ITy4YEHUE); SJICKTPU3ALIH
TeJ, B3aUMO/JICHCTBHUE 3apsI0B, IEHCTBUS IEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE
MarHuTOB, JICMCTBUE MAarHUTHOTO TOJISI HAa TPOBOJIHUK C TOKOM, AJICKTPOMArHUTHAS MHIYKIIHSI) I10 OITH -
CaHMIO X XapaKTEPHBIX CBOMCTB ¥ HA OCHOBE OIIBITOB, IEMOHCTPUPYIONIMX JAHHOE PU3NICCKOEC

SIBJICHUE;

— pacro3HaBaTh MMPOSBICHHE U3YYCHHBIX (PU3NUECKUX SBICHUN B OKPYKAIOIIEM MUPE, B TOM YHCIIe
(1)I/ISI/IT-I€CKI/I€ SABJICHUS B IIPUPOJAC: MOBCPXHOCTHOC HATSXKCHUC U KAITWJIJISIPHBIC ABJICHHA B IIPHUPOAC,
KpUCTAJLJIbI B IpUpoe, u3inydeHue CoiHIa, 3aMep3aHrue BOJA0EMOB, MOpCKUE Opu3bl, 00pa3oBaHHe
POCHI, TYMaHa, HHEA, CHETA, 3JICKTPUYCCKHUC SABJICHUA B aTMOC(bepC, SJICKTPHUYCCTBO KHUBBIX OPraHU3MOB;
MarHuTHOE 1ose 3eMid, Apeid Mmoo coB, poJib MArHUTHOTO MOJIS AJIS )KU3HU Ha 3eMJie, NOJISIpHOe CU-
sIHUE; TIPH 3TOM NEPEBOIUTH MPAKTHUECKYIO 3aJjauy B yUeOHYI0, BBIIEIATH CYIIECTBEHHbIE
CBOWCTBa/MpU3HAKU (HU3UUECKUX SIBICHUMN;

— ONUCHIBATh U3YYEHHbIE CBOMCTBA TENl U PU3NYECKUE SIBICHUS, UCIIONB3YS (U3NUECKUE BEIUYUHBI
(Temrieparypa, BHYTPEHHS SHEPTUsl, KOJIMYECTBO TEIUIOTHI, YeJIbHAs TEIUIOEMKOCTh BEILIECTBA,
ylleNnbHas TEIJIoTa IUIaBJICHUs, yelbHas TEII0Ta IapooOpa3oBaHus, yAeabHAas TEIIOTa CTOPaHHUSI
TOIUINMBA, KOA(PGUIIUEHT MOJIE3HOTO JEHCTBYS TEIJIOBOM MAalllMHbI, OTHOCUTENIbHAS BIaXKHOCTh BO3/1yXa,
JNEKTPUYECKUI 3apsJl, CUIIA TOKA, IIEKTPUYECKOE HANIPSDKEHHUE, COITPOTUBIICHHUE IIPOBOJAHMKA, YIEIBHOE
COIPOTHBIIEHUE BEIIECTBA, pab0Ta M MOITHOCTh 3JIEKTPUUYECKOTO TOKA); MPH ONKMCAHUU MPABUIBHO
TPaKTOBaTh (PU3UUECKHUI CMBICT UCIOIb3YEMbIX BEJINYMH, 0003HAYEHUS U €UHUIIBI (PU3HUECKUX
BEJIMYMH, HAXOAUTh (DOPMYJIbI, CBS3bIBAIOIINE JAaHHYIO (PU3NYECKYIO BETMYUHY C IPYTUMH BEJIMYMHAMH,

CTPOUTH IPaPUKH U3yUYEHHBIX 3aBUCUMOCTEN (DU3UIECKUX BEITHYHH,

— XapaKTCPpU30BaATh CBOMCTBA TCI, (bHSI/I‘{CCKI/IC SABJICHUA U ITPOLCCChI, UCTI0JIb3YsI OCHOBHBIC
ITOJIOXKCHUA MOJ'ICKy.]'IHpHO-KHHCTH‘-ICCKOﬁ TCOpHUU CTPOCHUA BCUICCTBA, IIPUHIUIT CYIICPIIO3UIIUU oJiei
(Ha Ka4€CTBECHHOM ypOBHC), 3aKOH COXpaHCHUA 3apAada, 3aKOH Owma IJIg ydacCTKa LCIH, 3aKOH I[)KOYJI}I -
.HCHI_[E[, 3aKOH COXpPaHCHHA SHCPIruu; Ipu 3TOM JaBaThb CJIOBCCHYIO (I)OpMy.]'II/IpOBI(y 3aKOHa M 3allMChIBATb
€ro MaTCMaTHYCCKOC BBIPAXKCHUC,

— 00BSACHATH (pU3MUECKHE MPOLIECCH U CBOMCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE CUTYyalUii
IIPAKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa: BbISBIATH IPUUMHHO-CIIEACTBEHHBIE CBA3H, CTPOUTH 00BSIC-
HeHHe u3 | - 2 IOTH4ecKUX 1aroB ¢ ornopoil Ha 1 - 2 U3y4eHHBIX CBOMCTBA (DU3UYECKUX SIBICHUH,

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



3aKOHBI U (POPMYJIBI, CBS3bIBAIOIINE (PU3MUECKUE BETMUMHBI: HA OCHOBE aHAIM3a YCIOBUSA 33Ul
3aMUCBIBAaTh KPATKOE YCIOBUE, BBISIBIISTH HEJIOCTATOK JAHHBIX ISl PEIICHUS 3a7a4yH, BEIOMPATh 3aKOHbI
1 GOpMYIIbI, HEOOXOAUMBIE IS €€ PEeLIeHUs, IPOBOJUTh PACYETHI U CPAaBHUBATH MOJyYCHHOE 3HAUCHHE

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

— PpacClio3HaBaTb HpO6J'IeMI)I, KOTOPBIC MOKHO PCIINTH IIPHU IOMOIIN (bI/I3I/I‘IeCKI/IX MECTOOOB; UCIIOJIB3YsL
OIMUMCAHUC UCCIICAOBAaHMs, BEIACIATH HIPOBCPACMOC NPCAIIOIOKCHUC, OICHUBATH NPABUJIBHOCTDL MMOPAKa
IMPOBCACHUA UCCIICAO0OBaHMA, ACJIaTh BBIBOABI;

— TPOBOJUTH OMBITHI MO HAOIIOICHUIO (PU3MUECKUX SBICHUHN MM (PU3MUECKUX CBOWCTB TEI
(KanuJUIApHbIE SABJICHMS, 3aBUCUMOCTD JaBJICHHS BO3/1yXa OT €ro 00bEMa, TeMIepaTypbl; CKOPOCTHU MPO-
11ecca OCThIBAHUSA/HATPEBAHUS IIPU U3ILyUYE€HUH OT L{BETa U3JTy4arollei/IorIOMaoIIel TOBEPXHOCTH;
CKOPOCTb UCIIAPEHHUS BOJbI OT TEMIIEPATYPhI )KUIKOCTH U IIJIOLIAAU €€ IIOBEPXHOCTH; JJIEKTPU3ALUS TEI
Y B3aUMOJCHCTBHE MIEKTPUUYECKUX 3apsAI0B; B3aUMOACHCTBAE IOCTOSHHBIX MarHUTOB, BU3yalu3alus
MarHMTHBIX ITOJIEH IIOCTOSIHHBIX MArHUTOB; IEMCTBUS MArHUTHOTO I10JIs1 HA IPOBOJAHMK C TOKOM,
CBOMCTBA 3JIEKTPOMArHuTa, CBOICTBA 3JIEKTPOABUraTENsl IOCTOSHHOI'O TOKA): (hOpMyIUpOBaTh
IIpoBepseMbIe MPEANOJIOKEHUS, COOUPATh YCTAHOBKY U3 MPEITI0KEHHOT0 000py10BaHNUs; ONUCHIBAThH
XOJI OTIBITa U (POPMYIIMPOBATH BHIBOJIBI,

— BBINOJHATH PSMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHON BIIaKHOCTH BO3/yXa, CHIIbI TOKA,
HaAMPSDKEHUS ¢ UCTIOIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U AATYUKOB (DU3MUYECKUX BEIMYNH; CPABHUBATH
pe3yabTaThl U3MEPEHUH C YIETOM 3aJaHHOM a0COIOTHOM MOTPEIIHOCTH;

— MPOBOJUTH MCCIICIOBAHNE 3aBUCUMOCTH OJTHON (PU3UUYECKON BEITMIMHBI OT JAPYTOH C
UCIOJIb30BaHUEM IPSIMbIX U3MEPEHUH (3aBUCUMOCTh COTPOTHUBIICHUS IPOBOIHUKA OT €T0 JIJIHHBI,
IJIOILA M ONEPEYHOTO CEYEHUS U YJI€IbHOTO COMPOTUBIICHUS BEILIECTBA IPOBOAHUKA; CUIIbI TOKA,
HIYIIETO Yepe3 MPOBOJHUK, OT HAMPSXKEHUS Ha TPOBOJHUKE; UCCIEAOBAHUE MMOCIEI0BATEIBHOTO U Ma-
PaJIENIBHOTO COEIMHEHUH MPOBOJHUKOB): MJIAHUPOBAThH MCCIEA0BaHNE, COOMPATh YCTAHOBKY U
BBITIOJIHATH U3MEPEHUS, CIeNYs MPEIOKEHHOMY TIaHy, PUKCUPOBATH PE3YJIBTATHI TOJTYYCHHOM
3aBUCUMOCTH B BUJIE TaOJIUIl U TpaUKOB, JAeNIaTh BHIBOBI 110 Pe3yJIbTaTaM UCCIEAOBAHUS;

— HPOBOAUTH KOCBCHHbBIC U3MCPCHU (1)I/I3I/I‘IGCKI/IX BCIINYHMH (y,Z[eJ'ILHaH TEIIOEMKOCTh BCIICCTBA,
COIMPOTUBJICHUEC ITPOBOIHUKA, pa60Ta U MOOIHOCTD 3JICKTPHUYICCKOI'O TOKa)I IJIaHUPOBATb U3MCPCHU,
CO6I/IpaTB IKCIICPUMCHTAIIbHYIO YCTAHOBKY, CJICAYA HpeHHO)KCHHOﬁ HWHCTPYKIUH, U BEIYUCIIATD
3HAYCHUEC BCIINYHUHBI,

— co0I01aTh MpaBuiIa TEXHUKHU 0€30IaCHOCTH MU padboTe ¢ 1a00paTOpHBIM 000PYIOBaHUEM;

— XapakTepu30BaTh MPUHIUIIBI AEHCTBHUS U3YUEHHBIX MPHOOPOB U TEXHUUYECKUX YCTPOUCTB C OMOPOit
Ha UX ONMMCaHUA (B TOM YHCIIe: CUCTEMa OTOIUIEHUS TOMOB, TUTPOMETP, TapoBasi TypOUHA, aMIIepMeETp,
BOJIbTMETP, CYETUUK IIEKTPUUECKOM 3HEPTUH, SIEKTPOOCBETUTENbHBIE TPHOOPHI, HarpeBaTeIbHbIE
ANEKTPONPUOOPHI (IPUMEPHI), FJEKTPUUECKUE TPETOXPAHUTEIH; DIEKTPOMArHUT, AJIEKTPOIBUTaTENb
MTOCTOSIHHOTO TOKA), UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PM3NYECKUX ABJICHUIN 1 HEOOXOAUMbIE

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

— pacro3HaBaTh MPOCTbIe TEXHUUECKHUE YCTPOUCTBA U U3MEPHUTEIbHBIE TPUOOPHI 110 CXeMaM U
CXEMaTUYHBIM PUCYHKaM (3KUJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEIb
BHYTPEHHET0 CTOPaHUs, JJIEKTPOCKOII, PEOCTAT); COCTABIISATh CXEMBbI JIEKTPHUUECKUX IIeTei ¢
MI0CJIEI0BATENbHBIM U NapaJlJIeIbHbIM COEAMHEHUEM AIEMEHTOB, pa3inyasl yCJIOBHbIE 0003HaYEeHUs

9JICMCHTOB 3JICKTPUYCCKUX ueneﬁ;

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



(bu3MYECKUX 3HAHHI B TIOBCETHEBHOM JKU3HHU AJIs 00ecTieueHus: 6€30MacHOCTH IpH 00palieHuu ¢ mpuoo-
pamMu ¥ TEXHHYECKUMH YCTPOMCTBAMH, COXPAHEHHSI 3J0POBbsI U COOIOCHISI HOPM SKOJIOTHYECKOTO
TIOBEJICHHSI B OKPYIKAIOIIeH cpejie;

— OCYIIECTBIISATh MOUCK MH(POPMAIIUN (PU3HUECKOTO coaepxKaHus B ceTu IHTepHeT, Ha OCHOBE
UMEIOIINXCS 3HAHUH U yTEM CpaBHEHUS IOTIOTHUTEIBHBIX HCTOYHUKOB BBIIEIATh HH(POPMALIUIO,

KOTOpa sABJISACTCSA HpOTHBOpG‘lHBOﬁ WJIM MOXKET OBITh HeﬂOCTOBepHOﬁ;

— HCII0JIb30BATh MPH BBHIOJHEHUH YUEOHBIX 3aJaHUI HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY (PUZUYECKOTO
CoJIepKaHus, CIIPaBOYHbIE MAaTepHallbl, pecypchl ceTh IHTepHET; BIageTh IpUEMaMu
KOHCIIEKTHPOBAHUs TEKCTa, MpeoOpa3oBanus HH(GOpMAIK U3 OJTHON 3HAKOBOM CUCTEMBI B JPYTYIO;

— Co3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPATKHUE YCTHBIE COOOIIEH!s, 000011ast nHpOpMALHIO U3
HECKOJIBKUX UCTOYHHKOB (DU3NYECKOTO CO/ICPIKAHNUS, B TOM YHCIIE TyOJIMYHO MPEACTABISATh PE3yIbTaThI
IPOEKTHON MJIM UCCIIEIOBATEIILCKOM IESTEIBHOCTH; IPU 3TOM I'PAMOTHO MCIIOJIB30BATh U3YUCHHBIN
NOHSATHHHBIN anmapar Kypca (GHU3HKH, COPOBOXKIATH BHICTYIICHUE MTPE3CHTALIUCH;

— IIPH BBIITOJIHCHHUHU y‘IC6HLIX IMIPOCKTOB U I/ICCJ'ICI[OBEIHI/II‘/'I (I)I/ISI/I‘ICCKI/IX IMponucCCOB PaCIIPCACIIATh
00s13aHHOCTH B Tpynmne B COOTBETCTBHUU C IMTOCTABJICHHBIMU 3a/iad4aMU, CJIICAWUTD 3a BBIIIOJIHCHUCM IlJIaHA
Z[GflCTBI/IfI " KOPPCKTUPOBATH €TI0, AACKBATHO OLICHHUBATH COOCTBEHHBII BKJIaad B ACATCIIBHOCTD I'PYIIIIbI;

BBICTpanBaTb KOMMYHHUKATUBHOC BSaHMOIlef/JICTBHG, IMPOABJIAA TOTOBHOCTD pa3pClliaTh KOHCI)J'II/IKTI)I.



TEMATHYECKOE IINIAHUPOBAHUE

TBOPEHUEM PA3JINUHBIX BEIIECTB B BOJIE;
Pemmenne 3a1a4 1o O1ieHUBAHUIO KOTMUYECTBA ATOMOB MJIH MOJIEKYJI B
eauHuIe 00bEMA BEIIECTBA;

AHau3 TeKCTa APEBHUX aTOMUCTOB (Hanpumep, hparMeHTa oMbl
Jlykpenus «O npupoe Bemen») ¢ U3J10KeHHeM 000CHOBaHUI
aTOMHOM I'MIIOTE3bI (CMBICTIOBOE uTeHHe). OrieHKa yoe IuTeIbHOCTH
3THUX 000CHOBAHHIA;

O0BbscHeHne GPOYHOBCKOTO ABMKCHHS, SIBJICHUS U dy3nnn
pa3nuunii Mex Ty HUIMU Ha OCHOBE ITOJIOKEHHI MOJICKYJIIPHO-
KHHETUYECKOH TEOPHH CTPOCHHS BEIIECTBA;

OO0BbsICHEHHE OCHOBHBIX Pa3JIM4Uil B CTPOSHUHM Ia30B, )KHKOCTEH U
TBEPABIX TEJI C UCIIONB30BaHUEM I10JI0KEHUH MOJIEKYISPHO-
KHHETUYECKOH TEOPHH CTPOEHHS BEIIECTBA;

IIpoBeieHNE ONMBITOB MO BRIPAIIMBAHUIO KPHCTAJLIOB TOBAPEHHOM
COJIH MJIM caxapa;

IIpoBeneHue 1 0OBACHEHHE ONBITOB, IEMOHCTPUPYIOIIUX
KaITMJUIIPHBIC SIBIICHUSI U SIBJICHHE CMauNBaHUS;

OOBsiCHEHHE POJIN KaNMJIISIPHBIX SBICHHUH JUIS TIOCTYTIIICHHS BOZIBI B
opranusm pactennit (MC — Guosnorus);

HaGuronenue, npoBeieHHe 1 00bSICHEHHUE OITBITOB 110 HAOJIIOICHUIO
TEIUIOBOT'O PACHIMPEHHs ra30B, )KUIAKOCTEH 1 TBEPABIX TEI;
OObsicHEHNE COXpaHEHUs 00bEMa TBEPABIX TEJ, TEKYYECTH
JKMJIKOCTH (B TOM YHCIIE, PA3HHIIBI B TEKYUECTH JJIs pa3HBIX
JKHJIKOCTEH), IaBJICHHS Ia3a;

IIpoBeneHue ONMBITOB, IEMOHCTPHPYIONIHX 3aBUCHMOCTD JaBICHHUS
BO3/IyXa OT ero 00bEMa U HArpeBaHUsI HIIM OXJIaXICHHS, M HX
00BsICHEHHE Ha OCHOBE ATOMHO-MOJIEKYJISIPHOTO YYEHHSI;

AHanM3 NpakTHYECKUX CUTYaIUi, CBA3aHHBIX CO CBOHCTBAMHM ra3oB,
JKHJIKOCTEH U TBEPABIX TEI;

Ne | HaumeHoBaHue KosanuecTBo yacos Jara Buasl gesitesibHOCTH Bunasl, JuexkTpoHHblie (LU poBbIe) 00pa3oBaTebHbIE Pecypchl
n/m | pa3iejioB U TeM H3yYeHHSs hopmer
HporpamMmsl BCEro | KOHTPOJIbHBIE | MPAaKTHYECKHE KOHTPOJIsI
padoTsl padoTsl
Paznen 1. TensioBble siBJIeHUS
1.1. | Crpoenne u cBoiictBa | 7 0 0 01.09.2022 | HaGuroieHrE M HHTEPIIPETALMS OIBITOB, CBHIECTEILCTBYIOIIHX 00 YcerHbiid http://school-collection.edu.ru http://fcior.edu.ru
BellecTBa 23.09.2022 | aTOMHO-MOJIEKYJSIPHOM CTPOESHHHU BEIIECTBA: OIBITHI C Pac- orpoc; http://www.fizika.ru http://college.ru/fizika/

http://www.school.mipt.ru http://kvant.mccme.ru/
http://www.e-science.ru/physics http://nano-edu.ulsu.ru
http://www.all-fizika.com/

http://interneturok.ru/ru

http://elkin52.narod.ru/ http://www.all-fizika.com/
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http://www.e-science.ru/physics
http://www.e-science.ru/physics
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http://interneturok.ru/ru
http://elkin52.narod.ru/
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1.2.

TenoBble npouecchl

21

26.09.2022
20.12.2022

O6ocHOBaHME IPaBUIT M3MEPEHUS TEMIIEPATYPhI;

CpaBHEHHE pa3INYHbIX CIIOCOOOB M3MEPEHHMS U IIKAJ TEMIIePATYPBbI;
Hab6mronenue n 00bsICHEHHE OIBITOB, JEMOHCTPHPYIOLINX
M3MEHEHHE BHYTPEHHEH SHEPTr UM Teja B pe3yJIbTaTe TeIUIONEPeaadn
¥ pabOTHI BHELIHUX CUIT;

Hab6mronenue n 00bsCHEHHE OIIBITOB, 00CYK/ICHNE TPAKTHIECKUX
CUTYyaLHii, AEMOHCTPHPYIOIINX PA3TNIHBIC BH/IbI TCIUIONCPEAAIH:
TEIJIONPOBOAHOCTD, KOHBEKIIHIO, U3y ICHHUE;

HccnenoBanue sIBICHUS TEINIOOOMEHA IPU CMEIIHBAHUH XOJIOHON
¥ ropsdIeii BOJBI,

Hab6mronenue ycTaHOBIICHHS TEIZIOBOIO PABHOBECHS MEXK/Ty FOpsTIei
H XOJIOJTHOM BOJOM;

Onpenenenne (M3MEPEHHE) KOJIMUECTBA TEILIOTHI, MTOJIyICHHOTO
BOJIOH IIPH TEIJIOOOMEHE C HArPETHIM METAJUTHUCCKUM LIITHHPOM;
Onpenenenne (M3MEPEHIE) YACIbHO TEINIOEMKOCTH BELIECTBA;
Perenne 3a/1a4, CBSI3aHHBIX C BBIYUCIICHHEM KOJIMIECTBA TEILIOTHI
TEIUIOEMKOCTH TIPH TEIIO0OMEHE;

AHanu3 CUTyalui MPaKTHYECKOr0 UCTIONb30BAHUS TEIIOBBIX
CBOMCTB BEILIECTB U MATEPHAJIOB, HAIIPUMEP B LIEJISIX dHeprocoe-
PEeXKEHHUS: TEIUTON3OJISILINSL, SHEProcOeperaone KpbIiiu,
TEPMOAKKYMYJISITOPBI  T. 11.;

Hab6uronenue siBjeHuii HCIApeHUs U KOH/ICHCALNHT;

HccnenoBanue rnpomecca HCIapeHust pasIndHbIX KHUIKOCTEHH;
OO0BsicHEHNE SIBJICHUI HCIIAPSHNUSI M KOH/ICHCAI[MN HA OCHOBE
ATOMHO-MOJICKYJISIPHOTO YICHHUS;

Hab6ronenne u 06bsicHEHHE TpoOLiecca KUTICHUS, B TOM YHCIIE
3aBUCHMOCTH TEMIIEPATYPbI KHIICHHS OT JABICHUS;

Ormpenenenne (M3MepeHne) OTHOCUTEIBHOM BIIAYKHOCTH BO3/TyXa;
Hab6uronenue mporecca riaBiIeHus KPUCTAJUTMYECKOTO BEIIECTBa,
HaTIpUMep JIb/a;

CpaBHEHHE ITPOLIECCOB IIABJICHHS KPHCTAIIMYECKUX T U
pasMsIrdeHus PH HarpeBaHUK aMOP(HBIX TET;

Ormpenenenue (M3MepeHne) yAeIbHOH TeIIOTHI IUIABJICHUS JIbJIa.
OObsicCHEeHME SBIICHNH TUIABJICHUS U KPUCTAJUIM3ALMU HAa OCHOBE
ATOMHO-MOJICKYJISIPHOTO YICHHUS;

Perenne 3a/1a4, CBSI3aHHBIX C BBIYUCIICHHEM KOJIMYECTBA TEILIOTHI B
Mporeccax TervIonepe/iauu IpH IUTaBICHHH U KPHCTAJUTH3ALINH,
HCIIapEHUH U KOH/ICHCALIH;

AHanM3 CUTyanuii MpakTHYECKOro NPUMEHEHHS SIBJICHHI TITaBIICHHS
W KPUCTAIUIM3AL[MH, HAIPHUMED, TT0JIyYEHHE CBEPXUUCTBIX
MaTepualoB, CoJeBasi Ipelika H JIp.;

Amnanu3 paboThl U 00bSICHEHUE IIPUHIIHIIA JACHCTBHUS TEIIOBOTO
JIBHTATEJIsS;

BelunciieHre KOJIMYEeCTBA TEIIIOTHI, BBIAEISIOUIETOCS [IPH CrOPAHHU
pa3ian4HbIX BUIOB TortuBa, n KI1/] aeurarers;

OO6cyxKIeHIE YKOIOTMIECKHX MTOCIICICTBHH HCIIOIB30BAHMUS
JIBHraTeliel BHyTPEHHETO CrOPaHusl, TEIIOBBIX U THAPOIIICK-
tpoctanuuit (MC — 9Ko0rust, XUMHs);

KonTposshas
pabora;

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

http://interneturok.ru/ru

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

Wroro no pazaeny
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Paznen 2. DinexTpuyecKne 1 MArHUTHBIE SIBJICHUSI



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://www.fizika.ru/
http://www.school.mipt.ru/
http://www.school.mipt.ru/
http://www.e-science.ru/physics
http://www.e-science.ru/physics
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://elkin52.narod.ru/

2.1. | DnekTpuyeckue 7 21.12.2022 | HaGurogeHue v IpOBEICHUE OIIBITOB 110 3JICKTPU3ALUH TeJl IIPH IMucemennsiii | http://school-collection.edu.ru http://fcior.edu.ru
3aps/bl. 3apsKeHHbIe 27.01.2023 | cONpUKOCHOBEHUH U MHYKIIHEI; KOHTPOJIb; http://www.fizika.ru http://college.ru/fizika/
TeJIa ¥ ux Hab6uonenue u 00bsCHEHHE B3aUMOIEUCTBUS OJJTHOMMEHHO K http://www.school.mipt.ru http://kvant.mccme.ru/
B3auMojelicTBHE Pa3HOMMEHHO 3apsHKEHHBIX TEII; http://www.e-science.ru/physics http://nano-edu.ulsu.ru
OOBsCHEHNE NIPUHIINIIA ACHCTBHS JIEKTPOCKOIA; http://www.all-fizika.com/
OOBbsCHEHHUE ABICHHUHN 3I€KTPU3ALNH ITPU COTPUKOCHOBEHUH TEI U http://interneturok.ru/ru
MHIYKIUEH C NCTIONB30BAHUEM 3HAHUM O HOCUTEIISAX JIEKTPUUECKUX http://elkin52.narod.ru/ http://www.all-fizika.com/
3apsIJ0B B BELIECTBE;
Pacno3HaBaHue U 00bICHEHHE SBICHHIT 2JICKTPH3ALUH B 110~
BCEHEBHOM KU3HH,
Habmonenue i 00bsICHEHHE OIIBITOB, HILTIOCTPUPYIOLINX 3aKOH
COXpaHEHMUsI DIIEKTPUIECKOrO 3apsiia;
HabmroeHue OIbITOB [0 MOACIMPOBAHHIO CHIIOBBIX INHUH
9IIEKTPUIECKOTO IOJIST;
VccnenoBaHne AeHCTBHS JIEKTPUIECKOTO OIS Ha IPOBOJHUKH H
JIMDIICKTPHKH;
2.2. | HocTositHHBIIH 20 28.01.2023 | HabmroneHue pa3inyuHbIX BUAOB ACHCTBHS SIIEKTPUYECKOTO TOKA Kourpomsnas | http://school-collection.edu.ru http://fcior.edu.ru
JIeKTPHYECKHIl TOK 14.04.2023 | oOHapyKeHHE TUX BUJIOB JACHCTBHUS B IIOBCEIHEBHOM KU3HU; pabora; http://www.fizika.ru http://college.ru/fizika/
COopKa U HCIBITAHHE IEKTPUIECKOI LeTH IIOCTOSIHHOTO TOKa; JlaGoparopHnas | http://www.school.mipt.ru http://kvant.mccme.ru/
M3MepeHue CHIIbI TOKA aMIIEPMETPOM; pabora; http://www.e-science.ru/physics http://nano-edu.ulsu.ru

H3mepeHue 3J1eKTPUYECKOro HalpsKEeHUs BOJIbTMETPOM;
IIpoBeneHue 1 00bsACHEHHE ONBITOB, IEMOHCTPUPYIOIIHX
3aBUCHUMOCTB JIEKTPUUECKOTO COPOTUBIIEHHUS IIPOBOIHUKA OT €r0
JUIMHBI, IUTOIIA/IM IIONIEPEYHOI0 CEYEHMs U MaTepHaa;
HccnenoBanue 3aBUCHMOCTHU CHIIbI TOKA, IPOTEKAIOLIET 0 Yepes
PE3UCTOP, OT CONPOTUBIIEHHUS] PE3UCTOPA U HANIPSHKEHUIHA
pesucrope;

TIpoBepka npaBuiIa CI0KEHHUs HANPSKEHUH IPH [OCJIEI0BATEILHOM
COEJIMHEHHH JIBYX PE3UCTOPOB;

TIpoBepka npaBuia Aj1s CHJIbI TOKA IIPU NAPaJLIEIbHOM COCMHEHHU
PE3UCTOPOB;

AHanu3 cuTyaluii nocie10BaTeabHOro U NapaieabHOro
COEJIMHEHHS IPOBOIHUKOB B JIOMAIIHHUX JIEKTPUUECKUX CETAX;
Pewienue 3ana4 ¢ ucrionpzoBanueM 3akona Oma u popmyi pacuéra
JNEKTPUYECKOTO CONPOTHBIIEHHUS TP T10CIIEA0BATEILHOM U
napajuIeIbHOM COeIMHEHUH IPOBOTHUKOB;

Onpezenenne padoThl NEKTPHYECKOTO TOKA, IPOTEKAIOLIET0 Yepe3
pesucTop;

Onpezenenne MOLHOCTH 3IEKTPUUECKOT0 TOKA, BBIICIAEMOI Ha
pesucrope;

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA YEPE3 JTAMIIOUKY OT
HaIpPsOKEHUs Ha HEl;

Ompenenenue KI1/] nHarpeBarens;

HccnenoBanune npeoOpa3oBaHus JHEPTUHU IPH MOABEME Ipy3a
3NEKTPOJBUIATENEM;

OOBsiCHEHHE YCTPOWCTBA M IPUHIIUITA JEHCTBHS JOMAIITHUX
3JIEKTPOHArPEBATEIbHBIX IIPUOOPOB;

OObsCHEHNE IPUYNH KOPOTKOT'O 3aMBIKAHUS M IIPHHIIMIA AeiiCTBUS
IUIABKUX IPEIOXPAHHUTENIEH;

Pemenue 3agau ¢ ucnons3oBanueM 3akoHa Jxoyns—JleHna;
Hab6nroeHre BOSHUKHOBEHUS 3JIEKTPUYECKOTO TOKA B KM KOCTH;

http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/ http://www.all-fizika.com/
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2.3. | MaruuTHbIe sIBJIEHUs 6 2 17.04.2023 | MccnenoBanne MarHUTHOTO B3aUMOJIEHCTBHS TIOCTOSHHBIX JlaGoparopnas | http://school-collection.edu.ru http://fcior.edu.ru
05.05.2023 | MarHuTOB; paboTa; http://iwww.fizika.ru http://college.ru/fizika/
W3yueHne MarHUTHOTO I10JIs IIOCTOSHHBIX MarHUTOB [IPH HX http://www.school.mipt.ru http://kvant.mccme.ru/
00BEIMHCHUH U Pa3JICICHHUH; http://www.e-science.ru/physics http://nano-edu.ulsu.ru
TIpoBezieHuE OMBITOB M0 BU3yaIM3aL[MHU OIS [IOCTOSHHBIX http://www.all-fizika.com/
MAarHuTOB; http://interneturok.ru/ru
W3yueHue siBIICHUsI HAMarHUYMBAHUS BEILIECTBA; http://elkin52.narod.ru/ http://www.all-fizika.com/
HCCJ’Ie}lOBaHI/IC HeﬁCTBHS{ DJICKTPUYICCKOI'0 TOKa HAa MarHuTHYIO
CTpEJIKY;
HpOBCI{CHI/IC OIIBITOB, ACMOHCTPUPYIONINX 3aBUCUMOCTDH CHUJIBI
B3aMMOJICHCTBHS KaTyLIKH C TOKOM U MarHUTa OT CHJIBI M Ha-
MIPaBJICHUS TOKA B KATYIIIKE,
Amnanus CI/ITyaLII/Iﬁ IIPAKTHYICCKOTr0 NIPUMCHCHHUS DJICKTPOMArHUTOB (B
OBITOBBIX TEXHHYECKUX yCTPOUCTBAX, IPOMBIIIICHHOCTH,
MEJMIINHE);
I/I3y‘-{CHI/IC ﬂCﬁCTBHﬂ MAarguTHOTrO I10JIs1 Ha IIPOBOJHUK C TOKOM;
M3ydenue neiicTBUs 1I€KTPOABUraTENS;
N3mepenne KII/I anexTpoaBuraTeibHOI yCTaHOBKH;
PacriosHaBaHnue 1 aHaIN3 Pa3IMIHBIX HpI/IMCHCHHﬁ JJICKTPO-
JBHrareneii (TpaHcopT, ObITOBBIE YCTPOICTBA U IP.);
2.4. | DyieKTpOMarHuTHast 4 0 08.05.2023 | OmbITHI 110 UCCIICAOBAHHIO SIBICHUS JJICKTPOMATHUTHON WH/TYKIIHH: Ycerubiit http://school-collection.edu.ru http://fcior.edu.ru
HHAYKIHS 31.05.2023 | uccrnenoBaHue U3MEHEHUIT 3HAYECHHS U HATIPABJICHUS or1poc; http://lwww.fizika.ru http://college.ru/fizika/
MH/IyKIIMOHHOT'O TOKa; Tucemennsiii | http://www.school.mipt.ru http://kvant.mccme.ru/
KOHTPOJIb; http://www.e-science.ru/physics http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/ http://www.all-fizika.com/
Hroro no pazageny 37
PesepBHOE Bpemst 3
OBLIEE KOJIMYECTBO 68 10

YACOB I1IO [TPOTPAMME
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INOYPOYHOE IINTAHUPOBAHUE

Ne | Tema ypoka KosnvecTBO 4acoB Hara Buapbi,
n/n u3ydenus | popMbl
BCEro | KOHTPOJIbHBIE | MPAKTHYECKHE
KOHTPOJIA
padoThI padoThI
1. | OcHOBHBIE MTOJOKEHUS 1 0 0 YcTHbIi
MOJIEKYJIIPHO-KMHETHYECKON OIIpOC;
TEOPUU CTPOCHHSI BEIIESCTRA.
OIbITHL, TOATBEPKIAIOIINE
OCHOBHBIC MTOJIOKCHHUS
MOJIEKYISPHO-KMHETHYECKOMN
Teopuun
2. | Macca u pa3mMepsl aTOMOB U 1 0 0 YcTHBIHI
MOJICKYI OTIpoC;
3. | Moguenu TBEpaOTO, XKUAKOTO U1 |1 0 0 VcTHBIN
ra3000pa3HOro COCTOSTHUH OTIpoc;
BEIIICCTBA
4. | Kpucramummueckue u amopdusie |1 0 0 VYcTHbIN
TBEPABIE TENa OTIpoC;
5. | OOBsICHEHHE CBOICTB ra3os, 1 0 0 YcTHbII
KUJKOCTEH U TBEPIBIX TE HA OTIpoC;
OCHOBE TOJIO)KEHU
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun
6. | CmauuBaHWe M KaWLISPHBIE 1 0 0 YcrHbii
apneHus. TemmoBoe OTIpoc;
pacuIMpeHne U cxaTtue
7. | CamocTosaTenbHas paboTa mo 1 0 0 [TucbMeHHbIi
teme «CTpoeHHe U CBOWCTBA KOHTPOJIb;
BEIICCTBA»
8. | Temmeparypa. BHyTpeHHss 1 0 0 YcrHbii
DHEPrus OTIpoC;
9. | CmocoObl U3MEHEHHUS 1 0 0 Ycrubii
BHYTPEHHEHN SHEPrUuu OIIpOC;
10. | Buasl Teruionepeavn: 1 0 0 Y cTHBIIT
TEIUIONPOBOAHOCTh, KOHBEKITHS, OTIpoC;
U3ITy4eHUe
11. | KonuuecTBO TEIIOTHI 1 0 0 YcrHbii

OIIpoc;




12. | YenbHas TEILIOEMKOCTD YcTHBIN
BelleCTBa OTIpoC;

13. | Penrenue 3a1a4, CBSI3aHHBIX C YcTHBIN
BBIYHMCIICHHEM KOJIMYECTBA OTpoc;
TEIUIOTHI U TEITIOEMKOCTH IIPU [TuceMeHHbIN
TEI000MeHe KOHTPOJIb;

14. | JTabopaTopHas padora Nel naboparopHas
«HccnenoBanue sSIBJICHUS pabora;
Ter1000MeHa IpU CMEIIMBaHUH
XOJIOJTHOM U rOpsideil BOABD)

15. | JJaboparopnas pabota Ne2 nmabopaTopHas
«Onpenenenue yaenbHON pabora;
TETJIOEMKOCTH BEILIECTBA

16. | DHeprus TormBa. Y neiabHas YcrHbI
TEIUIOTa CrOpaHus OTIpoC;

17. | 3akoH coxpaHeHUs U YcrHbii
MIPEBPAICHHS YPHEPTUU B OTpoc;
MEXaHHYECKUX M TEIUIOBBIX
npoiieccax

18. | KonTponbhas padora Nel mo KonTponbhas
TeMe «TernoBbie IBICHUS» pabora;

19. | [1naBrneHue u OTBEpICBaHNE YcTHBIN
KPUCTAJUTMYECKUX BEIIECTB OTIpoC;

20. | YaenbHas TEIUIOTA TUTABJICHUS YcTHBIH

Ompoc;

21. | Peurenue 3aga4 Ha IUIaBIEHUE U YcTHBIN
OTBEp/ICBaHUE OTIpoC;
KPUCTAJUTMYECKUX BEIIECTB

22. | ITapooOpa3oBaHue u Y CTHBIH
KoHJIeHcauus. Mcnapenue OTpoc;

23. | Kunenue. Y genpHas Termora VcTHBII
napooOpa3oBaHus OTIpOC;

24. | Pemenne 3amau. TermmooOMeH 1 VcrHbIi
TEIJIOBOE pAaBHOBECHE. OTpoc;
YpaBHeHHE TEIJIOBOTO OajaHca. [TnceMenHbIN

KOHTPOJIb;

25. | BnaxHOCTb BO3IyXa. naboparopHas

JlaGopaTtopHnas pabota Ne3 pabora;

«OrnpeneneHne OTHOCUTENbHOM
BJIQYKHOCTH BO3/yXa»




26. | IIpuHIMIb! paboTHI TETUIOBBIX VYcTHbIl
IBUTATEICH OIpoc;

27. | KII[] TermoBOro aBurarens. VcrHBIT
TemioBbie JBUTATEIH U 3aIUTa OIpoC;
OKpYKarolleu cpebl

28. | KonrponbHas paborta Ne2 no KonTposnbHas
TeMme «TenoBbie mpoLEecCh» pabora;

29. | DnexTpusamus Tell. YcTHbIi
B3anmonencTere 3apssKeHHBIX OIIpOC;
TeI

30. | 3akon Kynona YcTHBIH

OTIpoC;

31. | Dnekrpuyeckoe nojue YcTHbIi

OIIpoC;

32. | [IpuHIMT Cyneprio3uiiuu VYcrHbrit
AIEKTPUUYECKUX MOJIEH. OTIpoC;
Hocurenu snexTpuueckux
3apsIoB

33. | Ctpoenue aToma YcTHbIi

OIpoC;

34. | [IpOBOHUKY U TUDJICKTPUKH YcTHbI

OIpOC;

35. | CamocrosTenbHas paboTa 1o ITuceMeHHbBIN
TeMe «DIEKTPUICCKHE 3aPS/IbI. KOHTPOJIb;
3apsoKeHHBIE Tea U UX
B3aUMOJICHCTBUEY

36. | DiIeKTpUIECKHii TOK. YcTHBIH
HcTOYHUKY TOCTOSTHHOTO TOKa OIIpoC;

37. | Dnekrpuyeckas 1emnb VcTHBIIT

OITpoc;

38. | DiekTpUveCKHii TOK B YcrHbii
Metaiax. Jlencreus OIIpOC;
AIIEKTPUYECKOTO TOKA

39. | Cuna Toka Ycrubii

OITpoc;

40. | JTabopatopnas padora Ne 4 1o nmabopaTopHas

Teme «COopKa u mpoBepKa pabora;

paboTHI AIEKTPUIECKON TIETTH

IIOCTOAHHOI'O TOKa»




41. | DnexkTpuyecKoe HaNpsyKEHUE YcrHbII
OTIpoC;

42. | JlabopatopHas pabota Ne5 nmabopaTopHas
«3mepeHue u peryanupoBaHue pabora;
HATIPSDKEHUSDY

43. | CompoTHBIIEHHE TIPOBOIHUKA. YcrHbI
Y aenpHOE CONPOTUBIICHUE OIIpOoC;

44, | 3axon Oma nJis ydacTka 1ernu Y cTHBIIT

OTIpoc;

45. | Pemenue 3a/1a4y Ha pacyeT Yerubii

COIPOTUBIICHUS POBOIHUKA OIIpoC;
[TucemeHHbIM
KOHTPOJIb;

46. | JJabopatopnas pabota Ne6 naboparopHas
«M3mMepeHne u peryaupoBaHue pabora;

CHJTBI TOKQ)

47. | JJabopatopnas padota Ne 7 naboparopHas
«HccnenoBanue 3aBUCUMOCTH pabora;

CHWJIBI TOKA, UAYIIETO Yyepe3
PE3UCTOP, OT COMPOTUBICHUS
pe3uCTOpa M HaIPSHKEHUS Ha
pe3ucTope»

48. | ITocnenoBarenbHOE U VcTHBIN
napauIeIbHOE COCTMHEHUE OTIpoC;
MIPOBOTHUKOB

49. | Pemenue 3a1a4 Ha COSIUHEHUE YcrHbli
MPOBOJHHUKOB OTIpoc;

[InceMenHbIn
KOHTPOJIb;

50. | Pabora 1 MOIIIHOCTE VcTHBIIT
AIIEKTPUIECKOTO TOKA OTIpoC;

51. | JTaboparopHas padota No§ nmabopaTopHas
«HccnenoBanue 3aBUCUMOCTH pabora;

CHWJIBI TOKA, UAYIIETO Yepe3
JaMIIOYKY, OT HaMPSHKSHUsSI Ha
HEW»
52. | 3akon [Jxoyns - Jlenna VcTHBII

OTIpoc;




53. | DnekTpudeckue 1menu u YcrHbI
MOTPEOUTENH IIEKTPUUECKOM OTIpoC;
sHepruu B ObITy. KopoTkoe
3aMbIKaHUe

54. | Pemenue 3ama4 Ha paboTy U YcrHbIi
MOIIIHOCTb JIEKTPUIECKOTO TOKA OIIpoC;

[TucbmMeHHbBIM
KOHTPOJIb;

55. | KouTponbHas paboTa 1o reme Koutposnbhas
«Pabora u MomHOCTH pabora;
AIEKTPUUYECKOTO TOKa»

56. | MaraurtHoe nosje YcTHbIi
IEKTPUIECKOro ToKa. OTBIT OTIpoc;
Opcrena

57. | [locTossHHBIC MAarHUTHI. YcTHbIN
MarnutHoe nose 3emMId U ero OTIpoC;

POJIb 7151 )KU3HH Ha 3emIie

58. | Jlaboparopnas padota Ne 9 naboparopHas
«M3ydyenune nencTBus pabora;
MarHUTHOTO TIOJISI HA
MIPOBOJHHK C TOKOM»

59. | JleiicTBHE MarHUTHOTO TOJIS Ha YcTHbIN
MIPOBOJHUK C TOKOM. OIpOC;
DIIEKTPOIBUTATENh
MOCTOSTHHOTO TOKA

60. | JTaboparopHast pabota Nel0 nabopaTopHas
«KoHCcTpynpoBaHHe U U3ydeHUE pabora;
PabOTHI AIEKTPOABUTATEIIS

61. | CamocTosTenpHas padoTa 1o YcTHBIH
TeMe «MarHuTHbIE SIBICHUS OTIpoC;

[TnceMenHbIN
KOHTPOJIb;

62. | Onbitel ®apanes. SABnenue VcTHBII
AJIEKTPOMArHUTHOW MHTYKIIHN OTIpoC;

63. | [IpaBwio Jlenna YcTHBIH

OIIpOC;

64. | Dnekrporeneparop. CrocoOsl Vel

MOJTYYEHUS DIIEKTPUICCKON OTIpoc;

SHEPrUuu




65. | DnekTpocTaHIIUU Ha 1 0 VYcrubii
BO300HOBJISIEMBIX HCTOYHHUKAX OTIpoC;
SHEPTrUuu

66. | [loBTopenue temol «TemmoBeie | 1 0 YcrHbIi
MPOLIECCHD» OIIpOC;

67. | [ToBTOpEHME TEMBI 1 0 VYerubii
«IToCTOSTHHBIN ATEKTPUUECKUNA OIpoc;
TOK»

68. | [loBTopenue Tembl «MaruutHsbie | 1 0 YcrHbIi
SIBIICHU S OIpoC;

OBIEE KOJIMYECTBO YACOB 68 10

[10 ITPOIT'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YYHEHUKA

A.B. Ileppimkun ®@usnka-8xia 2017 M. JIpoda;
1

METOAUYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

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

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

A.E. MapoH, E.A. Mapon CamocTosiTelIbHBIE U KOHTPOJIbHBIE paboThI-8 kiacc 2017 M. JIpoda
B.B. lllaxmaToBa ,0.P. llledep Auarnoctuueckue padotsl -8 kinace 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 .CTton yuuTenbCkuit 1

3. Ctyn yuutenbckuii 1

4. llkad 4

5. Cton yuennueckuii 18

6 .Ctyn yueHnueckuii 36

7 .Crenp «KpatHble 1 TOJIbHBIE SAUHULBD 1

8. Tabmuua «Hekoropsix ¢usnueckux BenuyuH B cucteme CHU» 1
9.IlpaBwiia 1o TeXHUKE 0€30MMaCHOCTH MIPH BBIMOJHEHUE JTab0opaTopHOM padoThl 1
10. ITacnopt xabuuera 1

11. HoyTOYyK

12. mpoekTop

13. MOY

OBOPYJOBAHMUE 1151 IPOBEJEHUS IABOPATOPHBIX, TPAKTUYECKHX PABOT,
JEMOHCTPALIUM

Ta0auuet

8 kiacc

21 BHyTpeHHsIsl SHEPT UL

22 Konam4uecTBO TEeTIOTHI.

23 3aKOH COXpaHEHHS U MPEBPAIICHUS SHEPTHH.

24 TInaBiieHUe U OTBEP/IEBAaHUE KPUCTAJUIMIECKHUX TEI.
25 Ucnapenue. Kumnenwue.

26 BnaxxHOCTh BO3TyXa.

27 Pabora raza v mapa mpH paciiupeHUH.

28 DnexTpu3anus Ted.

29 CtpoeHue aTOMOB.

30 DnekTpuuecKuil TOK. DIEeKTpUUEcKas LeMb.

31 DnekTpuuecKuil TOK B MeTaJlIax.

32 DreKTprUYeCcKOe HAIPsKEHHE.

33 M3mepeHue CHIIbI TOKA U HAIIPSKEHUSL.

34 DneKTpruecKoe CONMPOTUBIEHUH € TPOBOHMKA. 3akoH OMa 11 yJacTKa IelH.
35 Y aenbHoe COMpOTHBIIEHHE MTPOBOIHUKA.

36 IlocnenoBaTenbHOE U MapalieIbHOE COSTUHEHNE TPOBOHUKOB.
37 MoUTHOCTh IEKTPUIECKOTO TOKA.

38 MarnuTHoe nosie.

JlaGopaTopHoe o0opyaoBaHuE:

Jlaboparopus L-muxpo
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