


MNOACHUTEJIbBHAS 3AITMCKA

Copep:xaHue MporpaMMbl HaIpaBjIeHO Ha (OPMUPOBAHUE €CTECTBEHHOHAYYHON TPAMOTHOCTH YYaIUXCsl U
OpraHMU3aIMIo U3yueHus: (U3UKHN Ha JesTeIbHOCTHON OCHOBE. B Hell yunTHIBatOTCS BO3MOKHOCTHU ITpeIMeTa
B peaymm3anuu TpedoBanuii ®I'OC OO0 k m1aHupyeMbIM JTUYHOCTHBIM U METAIIPEIMETHBIM PE3yJIbTaTaM
o0y4deHus, a TaKKe MEXKIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MIPEIMETOB Ha YPOBHE
OCHOBHOTO 00I11eT0 00pa30BaHusl.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «®PU3UKA»

Kypc ¢pusuku — cucremooOpa3yromuii jisi €CTeCTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB, TOCKOIBKY
dusnyecKue 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBJICHUI, U3y4aeMbIX XUMUEH, Ouoorueii, acTpoHOMUe
u puzuveckoit reorpadueit. Pusmka — 3TO MpeaAMET, KOTOPHIH HE TOJBKO BHOCUT OCHOBHOM BKJIaJ B
€CTECTBEHHOHAYYHYIO KapTUHY MHpPA, HO U MPEAOCTaBIsIeT HanboJee sicHble 00pa3iibl IPUMEHEHUS HAyYHOTO
MeTO/Ia MO3HAHMUS, T.€. CIIoco0a MOIyYeHUs JOCTOBEPHBIX 3HaHM 0 Mupe. Haxownel, ¢puznka — 310
peIMeT, KOTOPbII HApsAIy C IPYTUMU €CTECTBEHHOHAYYHBIMU IIPEIMETaMH JI0JKEH 1aTh MIKOJbHUKAM
npecTaBiIeHne 00 YBIEKATeIbHOCTH HAYYHOTO UCCIIEI0OBAHUS U PAJOCTH CAMOCTOSITENILHOTO OTKPBITHS
HOBOTO 3HAHMSI.

OpnHa U3 T1aBHBIX 33734 (PU3MUECKOro 00pa3oBaHUs B CTPYKType 001Iero oopa3oBaHusi COCTOUT B
(OpMUPOBAHNUHU €CTECTBEHHOHAYYHOU I'PaMOTHOCTH M UHTEpEca K HayKe Y OCHOBHOM Macchl 00y4aroluxcs,
KOTOpBIE B JalbHEHIIIEM Oy IyT 3aHATHI B CaMbIX pa3Ho 00pa3HbIX cdepax nesrenbHocTH. Ho He MeHee
BaXHOM 3aJ1aueil ABJISETCS BBISIBICHNUE U MOJrOTOBKA TAJIAHTJIMBBIX MOJIOABIX JIFOJIEH J1JIs1 IPOAOIKEHUS
00pa3zoBaHus U JaJIbHEWIEH TPOPECCHOHATIBHON ACITEIHLHOCTH B 00JaCTH €CTECTBEHHOHAYYHBIX
UCCJIEJOBAaHUM U CO3aHUU HOBBIX TeXHOJOrui. COracHoO NPUHATOMY B MEXIYHAPOJIHOM COOOLIECTBE
omnpezeneHuio, EcrecTBeHHOHAay4YHas TPAMOTHOCTB — 3TO CIIOCOOHOCTD YeJIOBEeKa 3aHMMAaTh aKTUBHYIO TPaXk-
JTAHCKYIO MO3UIIMIO 1O OOIIECTBEHHO 3HAYUMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HAyKaMH, U €ro
TOTOBHOCTb HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU HAeIMU. HaydHOTrpaMOTHBINM YeIOBEK CTPEMUTCS
y4acTBOBAaTh B apT'YMEHTUPOBAHHOM OOCYKJIEHUU MPOOIIeM, OTHOCALIMXCS K €CTECTBEHHBIM HAyKaM U
TEXHOJIOTUSIM, YTO TPeOyeT OT HEero CIEAYIOUIMX KOMIIETeHTHOCTEH:

— HAY4YHO 00BICHITH SIBJICHUA,
— OIICHUBATh U IOHUMATh OCOOCHHOCTH HAaY4YHOI'O UCCJICAOBAaHUA,
— HHTCPHOPCTUPOBATH JAHHBIC U UCIIOJIB30BATh HAYYHBIC JOKA3aTCIbCTBA AJId ITOJTYUYCHUS BBIBOJOB.

N3yuenne pu3nku cnocoOHO BHECTH pellaroIiuii BKiIal B pOPMUPOBAHUE €CTECTBEHHOHAYUYHON
IPaMOTHOCTH O0Y4arOLIUXCS.

HEJIN U3YYEHUA YYEBHOI'O IIPEIMETA «®PU3UKA»

enu uzydyenus Gpu3mMku Ha ypoBHE OCHOBHOTO 00IIIero oopasoBaHus onpeneiacHsl B Konmnenuun
npenoiaBanus yueoHoro npeaMera «dusnkay B 00pa3oBaTeIbHbIX opranu3aiusax Poccuiickoit ®eneparuu,
pean3yroNuX OCHOBHbBIE 00111e00pa3oBaTelbHbIE MPOTpaMMbl, YTBEPKIEHHOH perienneM Komteruu
MunmucrepcTsa npocsernienus: Poccuiickoit @eneparnym, mpotokoin ot 3 nexadpst 2019 r. Ne [TK4BH.

Lenu u3ydenus GU3MKu:

— npuoOpeTeHne HHTepeca U CTPEMIICHHS 00YUJaIOIIMXCS K HAYYHOMY U3Y4YEHHUIO MTPUPO/IHI,

Pa3BUTHUEC HX UHTCIJICKTYAJIbHBIX U TBOPYCCKUX CHOCO6HOCT€I\/'I;

— Pa3BUTHC HpeJICTaBJ'IeHI/II\/’I 0 HAYYHOM METOJC MO3HAHUA U (1)0pMI/IpOBaHI/Ie HCCICIOBATCIBCKOTO
OTHOILICHHS K OKPYKAIOIIUM ABJICHUAM,



— (dopMHUpOBaHME HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHUsI OCHOB CTPOCHUS MAaTEPHH U
(dbyHIaMEHTATBHBIX 3aKOHOB (PU3HKHU;

— ¢opMHpoOBaHUE NIPEACTABICHUHN O POJIU (DU3UKH JIJIST Pa3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
U TEXHOJIOTHIL;

— pa3BHUTHE NPEACTABICHUI 0 BO3MOXKHBIX cepax Oyayiel npodeccnoHaIbHOM 1eATebHOCTH,
CBSI3aHHOM C (PU3MKOM, MMOJITOTOBKA K JaTbHEHIIEMY O0Y4YEHHIO B 3TOM HAIlPaBICHUH.

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

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

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

— OCBOCHHE METO/IOB PEIICHHUS POCTEHIINX PACYETHBIX 33/1a4 C UCIIOIb30BaHUEM (PH3UUECKUX
MoJieJiel, TBOPYECKHUX M IPAKTUKOOPUEHTUPOBAHHBIX 33/1ay;

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

— OCBOCHHE MPUEMOB PabOTHI ¢ HHPOPMAIUEH PU3NISCKOTO CONCPIKaHUS, BKIIFOYAst HH(OPMAIIUIO O
COBPEMEHHBIX JIOCTHKCHUAX (DU3MKH; aHAIIU3 M KPUTHYECKOE OIICHUBAHKE WHPOPMALINY;

— 3HAKOMCTBO O chepamu MpoPecCUOHANTBHOMN AeATeIbHOCTH, CBI3aHHBIMU C (DU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHHIX (PU3UUECKON HAYKH.
MECTO YYEBHOTI'O TIPEJIMETA «®U3UKA» B YUEGHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OO0 dusuka sBisgercs 00s3aTeNbHBIM IIPEAMETOM Ha YPOBHE OCHOBHOTO

oOmiero oopazoBanusd. JlaHHas mporpaMmMa mpeaycMaTpuBaeT u3ydeHue 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 TIOJOKEHHSI MOJIEKYJIIPHO-KMHETHYECKOW TEOpHHM CTPOEHHs BemecTBa. Macca u pa3mepsl
aTOMOB U MOJIEKYJI. ONBITHI, TOATBEPKAAIOLINE OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPHUU.

Monenu TBEPAOTO, KHUAKOTO U Ta3000pa3HOro COCTOSIHUIM BelecTBa. Kpucraminyeckue u amopgHbie Telna.
OObsicHeHHE CBOMCTB ra3oB, JKUJIKOCTEH U TBEPBIX TEJ HA OCHOBE MOJOKEHUN MOJIEKYIIPHO-KHHETUYECKOM
teopur. CMauMBaHUE U KaNWUISPHBIC sBICHUS. TeIIoBOE pacliupeHue U CKaTHE.

Temneparypa. CBa3b TEMIIEPATYPBI CO CKOPOCTHIO TEIJIOBOT'O IBHXKEHHS YaCTHULL.

Buytpennss sneprus CriocoObl U3MEHEHUS BHYTPEHHEH SHEPIrUu: TeIIonepeaaya u CoBepIIeHre paboThI.
Bunbl Tenonepeaadn: TeIIONPOBOJHOCTb, KOHBEKIIMS, U31yYEHUE.

KonunuecTBo TermnoTel. Y aenpHas TEMIOEMKOCTD BellecTBa. TermiooOMeH U TEeII0BOE PaBHOBECHE.
YpaBHeHnue TernoBoro Oananca. [lnaBnenue u oTBepAeBaHNE KPUCTAIIUNYECKUX BEIECTB. Y IeIbHAS
teriota rasnenus. [TapoodpasoBanue u konaeHcanus. Ucnapenune (MC). Kunenne. Y nenbHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTb TeMIIepaTyphl KUIIEHUs OT aTMOC(hEpHOro AaBiieHus. BiaxkHocTh Bo3ayxa.

DHeprus TOILIMBA. Y JeJIbHAs TEIUIOTa CTOPAHMSL.

[Tpunumns! padots! TemnoBbix asurareneil. KI1J[ termoBoro apuraresns. TemioBele ABUTaTeIN U 3alluTa
okpyxaroreit cpeasl (MC). 3akoH coxpaHeHUs U IIPEeBpalleHHs SHEPTrUuu B TerioBbIxX npoueccax (MC).

Hemoncmpayuu

. HabGnronenue OpOYHOBCKOTO JIBYOKEHHS

. Habmonenue nuddysun

. HaGmroienue siBieHn CMauMBaHUS U KAITMJUIAPHBIX SBJICHUN

. HaGmroieHue TerioBoro pacumpeHus Tel

. I3aMeHeHure 1aBlieHus ra3a Py U3MCHEHHH 00bEMa M HarpEBaHUU WIIH OXJIKICHUH
. [IpaBuita u3mMepeHus TeMIepaTyphbl

. Buel Terionepenaun

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

10. CpaBHeHuUe TEeTTOEMKOCTEN pa3TUnYHBIX BEIIECTB

11. HabGmroneHue KueHust

12 HabmtoieHne MOCTOSTHCTBA TEMIIEPATYPhI MIPH MJIaBICHUH

13. Mojienu TEmIoBLIX ABATATEIEH

Jlabopamopnvie padomul u onvimol

1. OnbITHI 10 OOHAPYKEHUIO ASHCTBHSI CHUII MOJICKYJISIPHOTO TIPUTSHKEHUS

2. OnBITHI 11O BRIPAIIMBAHUIO KPUCTAIIOB IOBAPEHHOM COJIM UJIH caxapa

3. OnBITHI 110 HAOTIOACHHUIO TETIJIOBOTO PACIIMPEHUS Ta30B, )KHIKOCTEH U TBEPIBIX TEIl

4. OmpeneneHue NaBieHUs BO3ayXa B 0aJUIOHE IITIPHUILA

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

6. [IpoBepka rumoTe3bl TMHEHHOM 3aBUCUMOCTH JITTUHBI CTOJIOMKA KUKOCTH B TEPMOMETPUUYECKOHN TpyOKe
OT TEMIEPaTypHI

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

8. HccrienoBanue sSBJICHUS TEIZIOOOMEHA TTPH CMEIITMBAHUH XOJIOTHOW U TOPSTUEH BOJIBI

9. OmpeneneHne KOJMYECTBA TETUIOTHI, TOJTYYSHHOTO BOJON MPU TEIIOOOMEHE C HarpeThIM

MCTAJNIMYCCKUM HUITUHAPOM



10. OnpeneneHue yaeTbHOM TEIUIOEMKOCTH BEUIECTBA
11. VccnemoBanue mpoiiecca UCrapeHus

12. Onpenenenre OTHOCUTEIHLHOM BIAXKHOCTH BO3AyXa
13. Onpenenenue yeabHOM TEIUIOTHI TIJIABICHUS JIb/Ia

Pa3zjnen 2. DiiekTpryecKkue H MATHUTHBIE SIBJIEHUSI

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 cynepno3uum 31eKTpUIecKux
noJieH (Ha KaueCTBEHHOM YPOBHE).

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

DNEeKTpUUECKUN TOK. Y CIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOr0 ToKa. ICTOUHMKH MOCTOSIHHOTO TOKA.
JleicTBHS S7IEKTPUUYECKOTO TOKA (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE). DIEKTPUYECKHI TOK B MKHUAKOCTAX
U rasax.

Onektpuueckas 1enb. Cuiia Toka. DiekTprudeckoe HanpsokeHne. COnpoTUBIECHUE MTPOBOIHUKA. Y ICIIBHOE
CoINpoTHBIIeHHUE BellecTBa. 3akoH OMma 115 yuactka 1enu. [locnenoBarenbHoe u napamieIbHOE COETUHEHHUE
MIPOBOJIHUKOB.

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

[TocrossHHBIE MarHUThHl. B3auMoOAeNHCTBUE MOCTOSIHHBIX MarHWTOB. MarHuTHOE 1oJjie. MarHutHoe mose
3eMJIu ¥ ero 3HaYeHue JUIs )Ku3HU Ha 3emiie. OnbIT DpcTtena. MarHuTHOE 1oJjie 3JIEeKTPUUECKOro TOKa.
[IpuMeHeHne >EeKTPOMAarHuTOB B TEXHUKE. J{eicTBHE MAarHUTHOTO TOJIsI HA IPOBOAHUK C TOKOM.
DIIEKTPOABUTATEINb TIOCTOSIHHOTO TOKA. VCIionb30BaHue JIEKTPOABUTATEICH B TEXHUUECKUX YCTPOMCTBAX U
Ha TPaHCIOpTE.

Omneitel @apanes. SABnenue anexkTpoMaruuTHoN HHAYKIMH. [IpaBuino Jlenna. Dnexrporeneparop. CriocoOb
MOJTyYEHUS NIEKTPUIECKON IHEPTHH. DIEKTPOCTAHIIUN Ha BOZOOHOBIISIEMBIX HICTOYHHKAX SHEPTHH.

Hemoncmpayuu

DneKkTpu3aIus Tel

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

DnexTpocTaTuueckas HHAYKIUS

3aKOH COXpaHEHUsI ANEKTPUUECKUX 3aPSAI0B

[TpoBOTHUKY U AUIIEKTPUKH

MonenrpoBaHu€e CUIOBBIX JTUHUM AIEKTPUYECKOTO OIS

W cTOYHUKH TOCTOSTHHOTO TOKA
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JIeNCTBHS ANEKTPUIECKOT0 TOKA
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. I/I3MCpCHI/IC QJICKTPHUYCCKOI'0 HANPSAXKCHUSA BOJIBTMCTPOM
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. MOI[CHI/IpOBaHI/IC HCEBO3MOXHOCTH pa3JCIICHUA ITIOJIFOCOB MAarHuTa
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. MOI[CJ'II/IpOBaHI/IC MarHUTHBIX HOJIEH NOCTOSHHBIX MAarHUTOB

=
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. OneIT Opcrena



19. MarauTHOE 1I0JIe TOKA. JIEKTPOMArHUT

20. JleficTBME MAarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM

21 DaexTpoaBUTATEIh IIOCTOSTHHOTO TOKA

22. ViccnenoBaHue SIBJICHUSI AJIEKTPOMArHUTHOM MHAYKIIMU

23. OnbiTer Qapanes

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

Jlabopamopuvie pabomul u onvimol

OMBITH 10 HAOTIOACHUIO ICKTPU3AINH TET UHIAYKIHEH U TIPU CONPUKOCHOBEHUN
HccnenoBanue EHCTBYS SJICKTPUUECKOTO OIS HA IIPOBOIHUKH U TUAJICKTPUKH

COopka 1 mpoBepKa padOThI AIEKTPUUECKON 1IEMH MOCTOSTHHOT'O TOKA
M3mepeHne U peryinupoBaHue CHIIbI TOKA
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M3mepenue u peryinupoBaHue HAPSHKCHUS

6. HccrnenoBanue 3aBUCUMOCTHU CHIIBI TOKA, HAYILETO Yepe3 PE3UCTOpP, OT COMPOTUBIICHUS PE3UCTOpA U
HaINpsHKEHUS Ha PE3UCTOpe

7. OTmBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD AJIEKTPUYECKOTO COMPOTHBIICHHSI TPOBOIHUKA OT €T0 JUTUHHBI,
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 3JIEKTPUUIECKOT0 TOKA, BBIIEISIEMOM Ha pe3rucTope

12. UccnenoBaHue 3aBUCUMOCTH CHJIbI TOKA, UAYILETO Yepes3 JIaMIIOUKY, OT HalpsDKEHUS Ha Hel

13. Onpenenenue KIIJ] narpeBarens

14. ViccnenoBanre MarHUTHOTO B3aMMO/ICHCTBHSI TOCTOSTHHBIX MAarHUTOB

15. M3yueHure MarHuTHOT'O MOJIsE HOCTOSIHHBIX MarHUTOB TP UX 00BbEIMHEHUN U Pa3/IeIeHUN

16. UccnenoBanue AeHCTBUS 3IEKTPUUECKOr0 TOKA HA MArHUTHYIO CTPEIIKY

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

18. N3yuenue aeiicTBUSI 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,
METaNnpeMETHBIX U MIPEIMETHBIX PE3yIbTaTOB OCBOEHHUS y4EOHOT0 IpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATHBI
Ilampuomuueckoe 6ocnumanue:
— TMpOSBIIEHUE UHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHIICKOM (pr3mueckoit HayKu;
— LIEHHOCTHOE OTHOIIEHHE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX (PU3UKOB.
I'pasicoanckoe u 0yxoeno-upascmeenHnoe gocnumanue:

— TI'OTOBHOCTb K aKTHBHOMY Y4YdCTHIO B 06CY}I(,Z[6HI/II/I O6HlCCTBeHHO-3Ha‘II/IMBIX N OTHYCCKUX HpO6JICM,
CBs3aHHBIX C ITPAKTUYCCKUM ITPUMCHCHUEM I[OCTI/DKGHI/Iﬁ (1)I/I3I/IKI/I,

— OCO3HAaHHEC BaA)KHOCTU MOPAJIbHO-3THYCCKUX IIPUHIUIIOB B ACATCIbHOCTU 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;

— pa3BUTHE HAYYHOH JII0003HATEILHOCTH, HHTEpPECA K UCCIIEI0BATEIbCKOM JI€ATEIbHOCTH.
Dopmuposanue Kyibmypsl 300p08b5 U IMOUUOHATLHO20 O1A20NONYYUA:

— OCO3HaHHe LIEHHOCTH 0e30MacHOro 00pasa KU3HH B COBPEMEHHOM TEXHOJIOTUYECKOM MUPE,
BKHOCTH TTpaBuJjI 0€30MMacCHOI0 MOBEICHUS 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, TPEOYIOIIKX B TOM UUCIIE U PU3NYECKUX 3HAHUM;
— HHTEepec K MPaKTUYECKOMY H3YyUEHHUIO0 Npodeccuil, CBA3aHHBIX C (PU3UKOM.
JKonozuueckoe 6ocnumanue:

— OpHEHTalus Ha IpUMEHEeHHe (PU3NUECKUX 3HaHUH 71 pelIeHHs 3a1a4 B 00J1acTH OKpYyKarollen
Cpelibl, INIAHUPOBAHUS MOCTYIIKOB M OLIEHKH X BO3MOXHBIX ITOCJIEICTBUM JIUIs1 OKPY KArOLIEN CPEJIbI;

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

Adanmayus 0dyuarouiezoca K u3MeHAIOUWUMCA YCAO0GUAM COUUATLHOU U RPUPOOHOIL CPEObl:

— MOTPeOHOCTh BO B3aMMOIEUCTBUH IIPU BHITIOJTHEHUH UCCIIEIOBAaHUI M MPOEKTOB (pU3HMUecKoin
HaIIPaBJIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUAM JPYTHX;

— IIOBBIIICHUEC YPOBHA CBOEM KOMIIETEHTHOCTHU 4Cpe3 MPAKTUUCCKYIO ACATCIIbHOCTD,

— HOTpe6HOCTB B (I)OpMI/IpOBaHI/II/I HOBBIX 3HaHHI>i, B TOM 4YHUCJIC (I)OpMyJIHpOBaTB nacu, IOHATHA,



TUNOTE3bl 0 (PU3NYECKUX OOBEKTAaxX W SBJICHUSX;
— 0CO3HaHME 1e(PUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETCHTHOCTEH B 00JaCTH (PU3HUKH;
— IUIaHUPOBAHME CBOETO PAa3BUTHUS B IPUOOPETEHUH HOBBIX (PU3MUYECKUX 3HAHUMA;

— CTpeMJICHUE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA U SKOHOMHUKHU, 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:
— BBIIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKU O0OBEKTOB (SIBJICHUH);
— YCTaHaBIIMBaTh CYIICCTBEHHBIN MPHU3HAK KJIaCCU(PUKAIIMKA, OCHOBAHUS /1 000OIICHHS U CPAaBHEHUS,

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

— 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,

— CaMOCTOSTENILHO BEIOMPATH CIIOCO0 pemieHust yaeOHo! (U3NIecKoi 3a1aun (CpaBHEHHE HECKOIBKIX
BapUaHTOB PEUICHUS, BEIOOP HanOoJIee MOAXOAAIIETO C yYETOM CaMOCTOATENIFHO BBIACICHHBIX
KPUTEPHEB).

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

— HOPOBOAUTH IO CAMOCTOATCIIBHO COCTABIICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN CI)PI3PI"ICCKPII>1
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,

— CaMoCTOATETHHO (GOPMYIUPOBATH OOOOIIIEHUS U BHIBOIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HaOII0/IEHUS, OTIBITA, UCCIIEOBAHNUS;

— HPOTHO3UPOBATH BO3MOXKHOC ﬂanLHeﬁmee Pa3sBUTHC (1)I/I3I/I‘IGCKI/IX IponecCcoB, a TaKKE BbIABUT'ATb
MMPpEAIOJIOXKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIOBHAX U KOHTCKCTAax.

Paooma c unghopmayueii:

— MPUMEHSATH PA3IUYHbIE METObI, HHCTPYMEHTHI U 3aIIPOCHI MPU TIOUCKE U 0TOOpe MHPOPMAITUHU HIIN

JAHHBIX ¢ YUETOM MpeaoKeHHON yueOHO! (hru3nueckoi 3a1auu;

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

— CaMOCTOSTENIHO BBIOMPATh ONTUMANIbHYIO (hOpMY MPEACTaBICHU HHPOPMALIUU U UILTIOCTPUPOBATD
peliaeMble 3a/1a4il HECJIOKHBIMU CXeMaMHU, TuarpaMMaMu, HHOM rpa@uKkoil 1 uX KOMOMHALUSIMH.

YHI/IBepCH.J'IBHBIC KOMMYHUKATHBHBIC JeHCTBUSA



Obwenue:

— B XoJie 00CYyXIeHHs y4eOHOT0 MaTepuala, pe3yJbTaToB Ja00paTOPHBIX padOT U MPOCKTOB 33/1aBaTh
BOTIPOCHI IO CYIIECTBY OOCYKIa€MOH TEMBI M BBICKAa3bIBaTh WICH, HAIlCIICHHBIC HA PEIICHHUE 3a/1a9 U
noJiyiep kaHue 01aroxenaTeaIbHOCTH OOLICHHUS;

— CONOCTaBJISATh CBOU CYXKICHUS C CY>KIECHUSMU JAPYTUX YUaCTHUKOB JHalIora, OOHApyKUBATh
pas3iiniuuc u CXoAaCTBO HOBHHHﬁ; BbIPpAXKAaTb CBOKO TOUKY 3PCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX;
MyOJINYHO MPEACTABIATH PE3YJIbTAThl BHITOJTHEHHOTO (DU3MYECKOTO OIBITA (IKCIIEPUMEHTA,
HCCJIEIOBAHMS, IPOEKTA).

Coemecmnasn deamenvHocms (COmMpyoHU4ecmeo):

— TIOHMMATh U UCIIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW U MHIUBUIYaIbHON paOOTHI IPU PEIICHUU
KOHKPETHOU (pr3nyecKkoi mpoOIemsr;

— IIPUHUMATh LCJIU COBMECTHOH JACATCIIbHOCTU, OPIraHU30BbIBATH HGfICTBHH o €€ JOCTHIKCHUIO:

pactpenensaTh pou, 00CyKIaTh MPOIECCH U PE3YJIbTaThl COBMECTHOU paboThl; 00001aTh MHCHHUS
HECKOIBKHX JIIONICH;

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

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

c(hOpMYyIUPOBAHHBIM YIaCTHHKAMU B3aUMOJICHCTBUS.

yHI/IBepcaJ'IbHBIe PCTYIISITUBHBIC IeUCTBUS

Camoopzanumuuﬂ:

— BBIABIIATH POOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIUSAX, TPCOYIOMIHNX JJIs PeIICHUS (PU3NISCKUX
3HAHUM;

— OpPHUEHTUPOBATHCA B Pa3IMUYHBIX MOAXOJaX NPUHATHS PelIeHUul (MHIUBUAYaIbHOE, IPUHATHE
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;

— JenaTh BBIOOp ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.
Camorxonmpons (peghnexcus):
— J1aBaTh aJIeKBaTHYIO OLIEHKY CUTYAIlUH U MIpejiarath miaH e€ n3MeHEeHNUS,

— OOBSICHATH IPUYMHBI TOCTUKEHUS (HEAOCTHIKEHHS) pE3YJIbTaTOB JEATEIbHOCTH, 1aBaTh OLICHKY
NpUOOPETEHHOMY 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 chyauHﬁ, YCTAHOBJICHHBIX OIJ_II/I6OK,
BO3HHKIIINX pr,Z[HOCTeﬁ;

— OICHUBATb COOTBCTCTBUEC PE3YJibTaTa LCIIN U YCIIOBUAM.
3M0uu0HaJleblﬁ UHmeieKm:

— CTaBUTb ce0s1 Ha MECTO APYroro 4eJI0BeKa B XOJI€ CIOpa WIN AUCKYCCUU HAa HAyYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOTo.



Ilpunamue ceds u opyzux:

— MpU3HABaTh CBOE MPaBO Ha OIMIMOKY MPH pelieHnH (PU3NUECKUX 3a]a4 WK B YTBEPKICHUIX Ha
Hay4YHBIE TEMBI U TAKOE K€ MPaBO APYroro.

INPEJIMETHBIE PE3YJIbTATbBI

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

— HCHOJIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHHUE aTOMOB U MOJIEKYI,
arperatHble COCTOSIHUS BEIIECTBA, KPUCTATNYECKUE H aMOp(HBIE Tella, HACHIIIIEHHBI 1 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€;

— pa3nuyath SBJIECHUS (TEIIOBOE pacIIupeHue/cxaTie, TeIionepeada, TeioBoe paBHOBECHE,
CMa4yMBaHue, KAWIISPHBIC SBJICHUS, HCIIAPEHNUE, KOHJICHCALlUs, IIJIaBJICHUE, KPUCTAILTA3AIUs
(oTBepaeBaHue), KUIIEHHUE, TEIUIONepeada (TemIOnpPOBOIHOCTb, KOHBEKIIHS, U3ITyYEHHE); SICKTPU3AIUS
TeJl, B3aUMOJICHCTBHE 3apsiI0B, JEHCTBUS SJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3AMMOJICHCTBHE
MarHuTOB, JICMCTBUE MAarHUTHOTO TOJISI HAa TPOBOJIHUK C TOKOM, AJICKTPOMArHUTHAS MHIYKIIHSI) I10 OITH -
CaHMIO X XapaKTePHBIX CBOMCTB M HA OCHOBE OIIBITOB, IEMOHCTPHUPYIOMIHMX JaHHOE (PU3HUECKOE

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,
KpUCTaJLIbl B IpUpoe, uznydenue CoaHla, 3aMep3aHnue BOJ0EMOB, MOPCKUE OpU3bl, 00pa3oBaHuE
POCHI, TYyMaHa, HHEA, CHETA, 3JICKTPUYCCKHUC SABJICHHUA B aTMOC(bCpe, SJICKTPHUYCCTBO KHMBBIX OPraHU3MOB;
MarHuTHOE 1ose 3eMid, Apeid Mmoo coB, poJib MArHUTHOT'O 1OJIS AJIS )KU3HU Ha 3eMJie, NOJISIPHOEe CH -
SIHUE; TIPU 3TOM TIEPEBOIUTH MIPAKTHYECKYIO 3a/1a4y B YUeOHYIO, BBICIATH CYIIECTBEHHbIC
CBOWCTBa/MpU3HAKU (HU3UUECKUX SIBICHUMN;

— ONUCHIBATh U3YYEHHbIE CBOMCTBA TENl U PU3NYECKUE SIBICHUS, UCIIONB3YS (U3NUECKUE BEIUYUHBI
(Temrieparypa, BHYTPEHHSI SHEPTHsl, KOJIMYECTBO TEIIOTHI, Y/AeIbHas TEIIOEMKOCTD BEIIECTBA,
yJllenbHas TEeIJIoTa IUIaBJIEHUs, yelbHas TeII0Ta 1apoo0pa3oBaHus, yielbHas TEIIOTa CTOPaHUS
TOIUINMBA, KOA(PGUIIUEHT MOJIE3HOTO JEHCTBYS TEIJIOBOM MAalllMHbI, OTHOCUTENIbHAS BIaXKHOCTh BO3/1yXa,
JNEKTPUYECKUI 3apsJl, CUIIA TOKA, JIEKTPUIECKOE HANPSKEHNUE, CONIPOTUBIICHNE ITPOBOIHUKA, YAECIbHOE
COIPOTHBIIEHUE BEILIECTBA, pad0Ta U MOILTHOCTh 3JIEKTPUUYECKOT0 TOKA); MPH ONKMCAHUU PABUIBHO
TPaKTOBaTh (PU3UUECKUI CMBICT UCIOIb3YEMBIX BEJINYMH, 0003HAYEHUS U €UHUIIBI (PU3HUECKUX
BEJIMYMH, HAXOAUTh (DOPMYIIbI, CBSI3bIBAIOIINE JaHHYIO (PU3NYECKYIO BETUUUHY C IPYTUMH BEJIMUYNHAMU,

CTPOUTD IPaPUKH U3yUYEHHBIX 3aBUCUMOCTEN (DU3UUECKUX BEITUYHH,

— XdapaKTCPHU30BaAThb CBOMCTBA TCI, (I)I/I3I/I‘IGCKI/IC SABJICHUS U TPOUCCChI, UCITOJIB3YS OCHOBHLIC
ITOJIOXKCHUA MOJ'ICKy.]'IHpHO-KHHCTH‘-ICCKOﬁ TCOpHUU CTPOCHUS BCIICCTBA, IPUHIIUIT CYIICPIIO3ULIUN ImoJiei
(Ha Ka4€CTBECHHOM ypOBHC), 3dKOH COXpaHCHUA 3apsia, 3aKOH Owma AJId ydacCTKa L[ICIIU, 3aKOH I[)KO}’J'ISI -
.HCHI_[E[, 3aKOH COXpPaHCHHA SHCPIruu; Ipu 3TOM JaBaThb CJIOBCCHYIO (I)OpMy.]'II/IpOBI(y 3aKOHa M 3allMChIBATb
€ro MaTCMaTHYCCKOC BBIPAXKCHUC,

— 00BACHATDH (pr3HUECKUE TPOLECCHl U CBOMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE CUTYyalUi
MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BIABIATh MPUIMHHO-CIIEJICTBEHHbBIE CBSI3U, CTPOUTH 00bsIC-
HeHHe u3 | - 2 IOrH4ecKux 1aroB ¢ ornopoil Ha 1 - 2 U3y4eHHBIX CBOMCTBA (PU3UYECKHX SIBICHUM,
(U3NIECKHUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH; pemaTh pacu€THbIE 3a71auu B 2 - 3 IEHCTBHS, HCIIONB3YS



3aKOHBI U (POPMYJIBI, CBS3bIBAIOIINE (PU3MUECKUE BETMUMHBI: HA OCHOBE aHAIM3a YCIOBUSA 33Ul
3aMUCBIBAaTh KPATKOE YCIOBUE, BBISBIATH HEJAOCTATOK NAHHBIX /Ui PELICHUS 33/1a4H, BEBIOUPATh 3aKOHbI
1 GOpMyIIbI, HEOOXOAUMBIE TS €€ PELIeHUs, IPOBOJUTH PACYEThI U CPAaBHUBATH MOJyYCHHOE 3HAYCHHE

(bI/I3I/I‘IeCKOI71 BCJINYHHBI C U3BCCTHBIMU JaHHBIMH,

— PpacClio3HaBaTb HpO6J'IeMI)I, KOTOPBIC MOKHO PCIINTH IIPHU IOMOIIN (bI/I3I/I‘IeCKI/IX MECTOOOB; UCIIOJIB3YsL
OIMMCAHUC UCCIICAOBAHM, BBIACIATH IMPOBCPACMOC NMPCAINIOJIOKCHUC, OLICHUBATh IPABUJIBHOCTDL ITOPAAKA
IMPOBCACHUA UCCIICAO0OBaHMA, ACJIaTh BBIBOABI;

— TPOBOJUTH OMBITHI MO HAOIIOICHUIO (PU3MUECKUX SBICHUHN MM (PU3MUECKUX CBOWCTB TEI
(KanuJUIApHbIE SABJICHMSI, 3aBUCUMOCTb JaBJICHUS BO3/1yXa OT €ro 00bEMa, TeMIepaTypbl; CKOPOCTH IPO-
11ecca OCThIBAHUSA/HATPEBAHUS IPU U3IYyYE€HUH OT LBETA U3Jy4arollei/IorIOMaroIIel IOBEPXHOCTH;
CKOPOCTb UCIIAPEHHUS BOJbI OT TEMIIEPATYPhI )KUIKOCTH U IIJIOLIAAU €€ IIOBEPXHOCTH; JJIEKTPU3ALUS TEI
Y B3aUMOJCHUCTBHE MIEKTPUUECCKUX 3apPsA0B; B3aUMOICHCTBUE MIOCTOSIHHBIX MarHUTOB, BU3YyaJIN3alUs
MarHMTHBIX ITOJIEH IIOCTOSIHHBIX MArHUTOB; IEMCTBUS MArHUTHOTO I10JIs1 HA IPOBOJAHMK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUraTes IOCTOSHHOIO TOKA): (pOpMyIupoBaTh
IIpOBEpsEMbIE IPEANIOI0KEHUS, COOUPATh YCTAaHOBKY U3 MPEI0KEHHOr0 000py/10BaHNUs; ONUCHIBATh
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 TONEPEYHOTO CEYEHUS U YJI€IbHOTO CONPOTUBIIEHUS BEILIECTBA MPOBOJIHMKA; CUJIBI TOKA,
HIIYIIETO YePE3 MPOBOJHUK, OT HANPSXKEHUS HAa TPOBOAHUKE; UCCIEAOBAHUE MTOCIEI0BATEIIBHOIO U Ma-
PaJLIEIIBHOTO COEJMHEHHUM TPOBOJHUKOB): INIAHUPOBAThH UCCIEA0BAHNE, COOMPATh YCTAHOBKY U
BBITIOJTHSATH H3MEPEHHUS, CIICTYyS IPEII0KEHHOMY TUTaHy, (UKCUPOBATH PE3yIbTAThl OTYy4YESHHOM
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 MOIIHOCTDB 3JICKTPHUYCCKOT'O TOKa)I IIaHUPOBATb U3MEPCHUA,
CO6I/IpaTB IKCIICPUMCHTAIIbHYIO YCTAHOBKY, CJICAYA HpeHHO)KCHHOﬁ HWHCTPYKIUH, U BEIYUCIIATD
3HAYCHUEC BCIINYHUHBI,

— co0I01aTh MpaBuiIa TEXHUKH 0€30IaCHOCTH MpH padboTe ¢ 1a00paTOpHBIM 000PYIOBaHUEM;

— XapakTepu30BaTh NPUHIUIBI 1EHCTBHUS U3YYEHHBIX IPHOOPOB U TEXHUUECKUX YCTPOHCTB C ONOPOM
Ha MX ONMCaHUA (B TOM YHCIIe: CUCTEMa OTOIUIEHUs TOMOB, TUTPOMETP, TapoBasi TypOUHA, aMIIEpMETD,
BOJIbTMETP, CYUETUUK IJIEKTPUUECKOM SHEPIUH, 3IEKTPOOCBETUTENbHBIE TPHUOOPHI, HarpeBaTEIbHbIE
ANEKTPONPUOOPHI (IPUMEPHI), SJTEKTPUUECKUE IPETOXPAHUTEIH; DIEKTPOMATHUT, 3JIEKTPOABUTATENb
MTOCTOSIHHOTO TOKA), UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PM3NYECKUX ABJICHUIN 1 HEOOXOAUMbIE

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

— pacro3HaBaTh POCTbIe TEXHUUECKHUE YCTPOUCTBA U U3MEPHUTENbHBIE MPUOOPHI 10 CXEMaM U
CXEMaTUYHBIM PUCYHKAM (3KUJKOCTHBIH TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTaTEIb
BHYTPEHHET0 CTOPaHUs, JJIEKTPOCKOII, PEOCTAT); COCTABIISATh CXEMBbI JIEKTPHUUECKUX IIeTei ¢
MOCJIeI0BATEIbHBIM U MapajlyieIbHbIM COETUHEHNEM 3JIEMEHTOB, pa3jinyasi YCIOBHbIE 0003HaUEHUs
3JIEMEHTOB DJIEKTPUYECKUX LIETIEH;

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



(bu3MUYECKUX 3HAHHI B TIOBCETHEBHOM JKU3HU AJIs 00ecTieueHus: 6€30MacHOCTH TpH 00palieHuu ¢ mpuoo-
pamMu ¥ TEXHHYECKUMH YCTPONCTBAMH, COXPAHEHHSI 3J0POBbs U COOIIOJICHHUS HOPM 3KOJIOTHIECKOTO
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,

KOTOpas ABJIACTCA HpOTHBOpC‘lHBOﬁ WJIM MOXKET OBIThH He,Z[OCTOBepHOﬁ;

— 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
MPOEKTHON MJIM UCCIIEIOBATEILCKON NEATEIBHOCTH; IPH ATOM I'PAMOTHO UCIIOJIB30BATh H3y4YECHHBIH
NOHSATHHHBIN anmapar Kypca GHU3HKH, COPOBOXKIATH BHICTYIICHUE MTPE3EHTALIUCH;

— IIPH BBIIIOJIHCHUHN y‘Ie6HBIX ITPOCKTOB U I/ICCJ'ICIIOBaHI/Iﬁ (bPISI/I‘ICCKI/IX IIPpOoNHECCOB paCcupeacCIiaTh
00s13aHHOCTH B Tpynmne B COOTBETCTBHUU C IMTOCTABJICHHBIMU 3aa4aMM, CJICANUTD 3a BBIIIOJIHCHUECM I1JIaHA
Zlef/'ICTBI/II\/JI " KOPPCKTUPOBATH €TI0, AACKBATHO OLICHHUBATH COOCTBEHHBII BKJIaad B ACATCIIBHOCTD I'PYIIIIbI;

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



INOYPOYHOE IINTAHUPOBAHUE

CrOpaHus

Ne | Tema ypoka KosunvecTBO 4acoB Hara Buani, popmbi
n/n U3yYeHHsl | KOHTPOJS
BCEro | KOHTPOJIbHbIE | IPAKTHYeCKHe
padoThI padoThI

1. |IlepBoHauanbHbIC cBeeHUS | 1 0 0 05.09.2022 | YcrHblii onipoc;
0 CTPOCHUU BEILECTBA.

BszaumozeiicTBue Tei.

2. | HaBnenue Ten. Pabora. 1 0 0 07.09.2022 | YcTHBIH ompoc;
MoutHocTbk. DHeprusl.

3. | TemtoBoe ABMKEHUE. 1 0 0 12.09.2022 | YcTHBIi ompoc;
Temneparypa. BHyTpeHH:s
SHEPrus

4. | CiocoOBl U3MEHEHUS 1 0 0 14.09.2022 | YcrHEI# ompoc;
BHYTpPEHHEH SHEepruun

5. | TerionpoBOIHOCT. 1 0 0 19.09.2022 | YcrHbliit onpoc;
Konsekuus. U3nyuenue.

6. | BBogHas KOHTpOJIbHAS 1 0 0 21.09.2022 | [TuceMeHHBIH
paboTta KOHTPOJIb;

7. | Ocobennoctu paznuunbix |1 0 0 26.09.2022 | YcTHbI# ompoc;
croco0o0B Terionepeaa

8. | Komu4ecTBO TEILIOTHI. 1 0 0 28.09.2022 | YcTHBIH ompoc;
VY nenpHas TEMI0EMKOCTb.

9. |Pacuer konuuecTBa 1 0 0 03.10.2022 | [TpakTuyeckas
TETLJIOTHI. pabora;

10. | Pemenue 3agau 1 0 0 05.10.2022 | [TpakTH4eckas
JIa6.pa6.Nel "CpaBHenue pabora;
KOJIMYECTBA TETUIOTHI IPU
CMEIIMBAHUH BOJBI Pa3HOU
TeMIEPATyphI"

11. | 3akoH coxpaHeHUs U 1 0 0 10.10.2022 | YcrHbIi ompoc;
MIpEeBpaIeHHs SHEPTUU B
TEIUIOBBIX U MEXaHUUYECKUX
npolieccax

12. | JIa6. pa6. "U3mepenne 1 0 0 12.10.2022 | ITpakTidaeckas
YACIBbHON TEIJIOEMKOCTH pabora;
BelecTna'.

13. | DHeprus TorMBa 1 0 0 17.10.2022 | YcTHBIH o1poc;

14. | YnenwHas Temiaora 1 0 0 19.10.2022 | YcrtHEIH ompoc;




15. | ArperatHble cOCTOSIHUS 24.10.2022 | YcTHBIi ompoc;
BemecTBa. [lnaBnenne n
OTBEp/ICBaHUE BEIIECTBA

16. | YaensHas Teruiora 26.10.2022 | YcTHBI# ompoc;
TUTaBIICHUS

17. | Ucnapenue. Ilornomenne 29.10.2022 | YcTHBIi ompoc;
SHEPIrHHU PU UCTIAPEHUH.

18. | Bmaxxnocts. Crioco0Obl 09.11.2022 | YcrtHbli onpoc;
OTIpeIeIICHUS BIAXXHOCTH
BO3/1yXa.

19. | Kumnienue. Y nenbHas 14.11.2022 | IlpakTuyeckas
TEIUIOTa MapooOpPa30BaAHUS. pabota;
Koupnencamnus

20. | JlaboparopHas pabota 16.11.2022 | ITucbMeHHBIH
Ne3"Usmepenne KOHTPOJIb,
BIIQKHOCTHBO31yXa"

21. | Pemenue 3agau 21.11.2022 | YcTHbIi

OIIpoC;

22. | Pabora rasa u mapa npu 23.11.2022 | YcTHBIi ompoc;
pacuupeHud. J[Buraresb
BHYTPEHHETO CTOPAHUSI.

KIIA.

23. | Iloaroroska x 28.11.2022 | IITuceMeHHBII
KOHTPOJILHOM pabdoTe. KOHTPOJIb;
Pemenne 3anau.

24. | Pemrenue 3agau 30.11.2022 | [ITuceMeHHBII

KOHTPOJIb;

25. | DnekTpu3zanus Teq npu 05.12.2022 | YcTHblit
COIPUKOCHOBEHUH oIpoc;
Bzaumoneiictere
3apsHKEHHBIX TET

26. | DNeKTpOCKOII. 07.12.2022 | YcrHblii onpoc;
DIIeKTPUUECKOE TIOJIE.

27. | JenumocThb 12.12.2022 | YcTHBIH O1poc;
AIIEKTPUIECKUX
3apsioB. CTpoeHune
aTOMOB

28. | AIMUHHUCTpaTHUBHBIN 14.12.2022 | KonTponbHas
KOHTPOJIbHBIN cpe3 3HaHUU pabora;

3a 1 momyroaue




29.

IIpoBepka 3HaHMIA.
OOBbsicHeHHE
JNEKTPUYECKUX SBICHUM.

19.12.2022

IIuceMeHHBIH

KOHTPOJIb;

30.

[IpoBOoHUKHK
MOJIYITPOBOJTHUKH U
HEIMPOBOIHUKHU

SJICKTPUYCCTBA.

21.12.2022

ITuceMeHHEbIi
KOHTpOJIb;

31.

DJIEKTPUUECKHUI TOK.
HUcTounuku Toka.

26.12.2022

YcTHBIN 011poc;

32.

DNEKTPUYECKHE LIENH U €€
cocraBHble yactu. [IpaBuna
Tb.

28.12.2022

[IpakTnyeckas
pabora;

33.

DIIEKTPUUECKUI TOK B
Mmetauiax. JledcTBus
AJIEKTPUYECKOTO TOKA.
Hamnpagsenue 1. ToKa.

09.01.2023

YcTHBIN 01poc;

34.

Cuna toka. Equnuiib
U3MEpPEHHs. AMIIEpMETP.
JIa6. pa6.Ne4" Coopka
IEKTPUICCKUX LICTTH U
WU3MEPEHH € CHITBI TOKA B

€CPA3JIMYHBIX YHaCTKaX

11.01.2023

Y cTHBIN 0IpOC;

35.

DIIeKTpUUIECKOe
HarpsbkeHue. BonsTmerp.

Enununnel nsmepeHus

16.01.2023

[IpakTnueckas
pabora;

36.

JIaG. pa0.Ne5
"M3MepeHune HanpsKeHUs
Ha pa3IMYHBIX y4acTKaxX
ANEKTpUYECKO enu"

18.01.2023

JlaGopatopHas
pabora;

37.

DNEKTpUUYECKOE
COINPOTHUBIICHUE
IMPOBOAHUKOB

23.01.2023

YcTHBIN
Ompoc;

38.

3aBUCHUMOCTh
CWJIBI TOKa OT
HATIPSDKEHUSL.
3akoH Oma g
y4acTKa Iemnu.

25.01.2023

YcTHBII o1poc;

39.

Pemenue 3amau

30.01.2023

Y CTHBIN 0IIpoc;




40.

Pacuer conporusieHus
MPOBOJHUKOB. Y IE€IbHOE
COTNPOTHBIICHHE.

01.02.2023

IIuceMeHHBIH

KOHTPOJIb;




41.

PerynupoBanue cuibl TOKa

peoctaTtoM. Pemienue 3agau

06.02.2023

IIpaxTrueckas
pabora;

42. | IlocinenoBarenpHOE 08.02.2023 | YcrHblii onpoc;
COCMHEHUE MTPOBOIHUKOB.

43. | [TapannenbHOE COSMHEHNE 13.02.2023 | YcrHbIi 01poc;
IPOBOJIHUKOB.

44, | Pewmenue 3ana4 15.02.2023 | [IluceMeHHBII

KOHTPOJIb;

45. | PaboTa 1 MOILIHOCTH 20.02.2023 | ITuceMeHHBII
JIEKTPUUECKOTO TOKA. KOHTPOJIb;

46. | IIpoBepka 3HaHMIA. 22.02.2023 | [TucbMeHHBIH
CamocTrosrenbHas padoTa. KOHTPOJIb;

47. | HarpeBaHue npoBOJHUKA 27.03.2023 | YcTHBIi ompoc;
JJIEKTPUUECKUM TOKOM.
3akoH J[xoynsa-Jlenua.

48. | DnekTpoHarpeBaTelbHbIe 01.03.2023 | YcTHbI# ompoc;
npubopsl Kopotkoe
3aMbIKaHHE.

49. | KontponbHast 06.03.2023 | KonTponbHast
paboTtaNe2 pabora;
"DnexTpuueckue
ABJICHUS"

50. | Pemenne 3amau 15.03.2023 | YcrHbIH

OIIpOC;

51. | Konnencarop 20.03.2023 | YcTHBIi ompoc;

52. | MarautHoe more. 22.03.2023 | YcTHBIi onpoc;
MarsuTHoe 1nose npsmMoro
ToKa. MarHuTHOE 1oJie
3emuu.

53. | MarauTHOe 1moJie KaTyIIKH 03.04.2023 | YcrHBIi ompoc;
C TOKOM. DJIIEKTPOMArHHTHI.

IIpumeneHne
AIIEKTPOMArHUTOB.
54. | IlocTossHHBIE MarHUTHI. 05.04.2023 | YcrHblit onpoc;

MaruutHoe nose
HOCTOSHHBIX MAarHUTOB.




95. | JleiicTBuE MarHUTHOTO 1 10.04.2023 | YcrHsIit ompoc;
0JIs1 HA TIPOBOJIHUK C
TOKOM.

56. | UcTouHnuku cBera. 1 12.04.2023 | CamocTosiTenbHas
Pacripoctpanenue pabora;

CBeTa.

57. | OTpaxkenue cBeTa. 3aKOH 1 17.04.2023 | YcrtHbIi
oTtpaxkeHus cera. [Limockoe OIIpoC;
3epKaio.

58. | IlpenomiieHue cBeTa. 1 19.04.2023 | YcTHBIN ompoc;
JIunzel. OnTuueckas
CHUJIA JIMH3BL.

59. | Pemenue 3anau. 1 24.04.2023 | YcTHBI# ompoc;

60. | ATMUHUCTPATUBHBIN 1 26.04.2023 | KonTponbHast
KOHTPOJIbHBIN Cpe3 3HaHUU pabota
3a roJ

61. | U300pakeHus, 1aBaeMoe 1 03.05.2023 | YcTHbI# ompoc;
JIMH30M.

62. | Pemenue 3agaq. Jlao. 1 08.05.2023 | [IpakTnyeckas
pab. «M13o0paxenusi, pabora;
JIaBa€MbIE JIMH30M».

63. | I'na3 uspenue. 1 10.05.2023 | ITncbMeHHBII

KOHTPOJIb;

64. | ConHeuHnas cucreMa 1 15.05.2023 | YcrtHBbII

OIIpoc;

65. | Bunumoe nBuxeHue 1 17.05.2023 | YcrHbIit ompoc;
CBETHIL.

66. | IloBropenue. TernoBsie 1 22.05.2023 | TectupoBanwue;
SIBIICHUS

67. | IloBTOopenue. 1 24.05.2023 | TectupoBaHue;
DNEKTPUYECKHE SIBICHHUS.

68. | [loBTOpeHue 1 29.05.2023 | TectupoBanwue;

OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIbHOI'O ITPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI 111 YHEHUKA

®duswka, 8 kinacc/Ilepoimkun A.B., OOIIECTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO "M3/1aTenbCcTBO
JK3aMeH;
Beenure cBO#l BapuaHT:

METOAUYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

Meroandeckue nocooue kK yueonuky A.B. [1épmkuna @usnka 8 kimace, H.B. ®unonosuu — M.: [Ipoda, 2017
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