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MMOACHUTEJIBHASA 3AIIMCKA

Copneprkanue IporpaMMbl HalPaBJIEHO Ha (POPMUPOBAHKE €CTECTBEHHOHAYYHOM IPaMOTHOCTH YYaIIUXCs U
OpraHHM3aLUI0 U3yYeHHs (PU3UKH HA JICSTEIBHOCTHON OCHOBE. B Hell yUnTHIBAIOTCS BO3MOKHOCTH TIPEIMETa
B peammzauuu Tpedoanuit ®I'OC OOO K mIaHupPyEeMbIM JIMYHOCTHBIM U METAIPEIMETHBIM pe3yIbTaTaM
00y4eHUs, a TAKXKE MEKIPEIMETHBIC CBSI3H €CTECTBCHHOHAYYHBIX YUECOHBIX ITPEIMETOB Ha YPOBHE
OCHOBHOT'0O 00111ero 00pa3oBaHusI.

OBIIASA XAPAKTEPUCTHUKA YYEBHOTI'O IIPEJIMETA «®PU3UKA»

Kypc ¢pusukn — cucteMoo0pa3yonmii A €eCTeCTBEHHOHAYYHBIX Y4EOHBIX ITPEIMETOB, IIOCKOIBKY
¢du3nUecKre 3aKOHbI JIS)KAaT B OCHOBE IPOLIECCOB U SBJICHUH, H3y4aeMbIX XUMHEH, ONOJIOTHe, acTpoHOMHUEH
u ¢usnyeckoil reorpadueit. uznka — ITO MPeIMET, KOTOPHIH HE TOJIBKO BHOCUT OCHOBHOM BKJIA B
€CTeCTBEHHOHAYYHYIO KapTUHY MHUPA, HO U IPEJOCTABIISIET Hanbosee iCHbIe 00pa3ibl IPUMEHEHHUS HAyYHOTO
METO/a MO3HAHU, T.€. CII0c00a MOTYUYEeHHUs JOCTOBEPHBIX 3HaHUK 0 Mupe. Hakonen, ¢pusuka — 310
IIpeIMET, KOTOPBIN HApsALy C APYTUMHU €CTECTBEHHOHAYUYHBIMU ITPEIMETaMU JI0JKEH 1aTh HIKOJbHUKAM
IpeJCTaBICHUE 00 YBICKATEIbHOCTH HAYYHOT'O HCCIIEIOBAHUS U PAJOCTH CAMOCTOSATEIIEHOTO OTKPBITHS
HOBOT'O 3HAHMUS.

OpHa 13 rIaBHBIX 33/1a4 GU3NYECKOT0 00pa30BaHUs B CTPYKType 00IIero 00pa3oBaHus COCTOUT B
(opMHPOBaHNHN €CTECTBEHHOHAYYHON IPaMOTHOCTH M HHTEpECa K HayKe y OCHOBHOM MacChl 00y4aronuxcs,
KOTOpBIE B JaJIbHEHIIEM Oy IyT 3aHATH B CAMBIX pa3HO 00pa3HbIX chepax nestenbHocTH. Ho HE MeHee
BaYKHOM 3aJ1aueil ABJISETCS BBISIBICHHUE U MOJrOTOBKA TAJAHTJIMBBIX MOJIOABIX JIFOJEH /ISl IPOIOJIKEHUS
00pa3oBaHus U JaTbHEHIeH MpodhecCHOHATLHON AEATEIBHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX
UCCJIEIOBAaHUM U CO3aHUU HOBBIX TeXHOJOrUi. COorjaacHO NPUHATOMY B MEXAYHApOAHOM COOOILECTBE
omnpezeneHuto, EctecTBeHHOHay4YHasi TpaMOTHOCTb — 3TO CIIOCOOHOCTD YEJIOBEKA 3aHUMAaTh aKTUBHYIO I'pax-
JAHCKYIO TIO3ULIMIO 10 OOIIECTBEHHO 3HAYMMbIM BOIPOCAaM, CBSI3aHHBIM C €CTECTBEHHBIMH HayKaMH, U €T0
TOTOBHOCTh UHTEPECOBATHCSI €CTECTBEHHOHAYYHBIMU HieAMU. HayuyHOrpaMOTHBIN 4eIOBEK CTPEMUTCS
y4acTBOBAaTh B apr'yMEHTHPOBAHHOM OOCY’KIEHUH MPOOIEM, OTHOCAIINXCS K €CTECTBEHHBIM HayKaM U

TCXHOJIOTHAM, UTO Tpe6yeT OT HET0 CIICAYIOIHNX KOMIICTCHTHOCTEIA:
— HAy4HO 0OBACHATH SABJICHHA,
— OILICHUBATh U IOHUMATb 0COOEHHOCTHU HAay4YHOT'O UCCJICJOBAHUA,
— HHTCPIIPETUPOBATHL JaHHBIC U UCTIO0JIb30BAThL HAYYHBIC JOKA3aTCIILCTBA JI MOJIYUCHUS BEIBOJOB.

N3yuenne pusnku ciocoOHO BHECTH pelIalomnii BKIaa B (OpMUPOBAHUE €CTECTBEHHOHAYYHON
rPaMOTHOCTH O0YYaIOIIUXCS.

HOEJN U3YYEHHUSA YYEBHOI'O IPEJIMETA «®PU3UKA»

Henu u3yueHus: Gpu3nku Ha ypoBHE OCHOBHOI'O 0011ero oopa3oBanus onpeenensl B Konnenuuu
npenoaBaHus yueOHoro npeamera « Pusnkay» B 00pa3oBaTeIbHbIX opranu3aiusax Poccuiickoit @enepanuu,
pealn3yIoNuX OCHOBHBIE 00111€00pa30BaTeIbHbBIE MPOTrpaMMbl, YTBEPKIEHHOH pemenneM Komnernn
MunuctepcTBa npocerieHus: Poccuiickoit deaepanuu, mpotokoi ot 3 aexadps 2019 r. Ne [TK4BH.

Henu uzyueHus: Gpu3uku:

— TpuOOpeTeHNe HHTEpeCca U CTPEMIICHHS 00yJalOMUXCsl K HAYYHOMY W3YYEHHUIO TPHPOJIBL,

pa3BUTHE MX MHTEIUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

— Ppa3BUTHUC HpCﬂCTaBJIeHI/Iﬁ 0 HAYYHOM MCTOAC MMO3HAHUA U (bOpMI/IpOBaHI/Ie HCCICO0BATCIIBLCKOT'O

OTHOIICHHA K OKPYXAIOMIUM SBJICHUSIM,



— (¢opMHpOBaHNE HAYIHOTO MUPOBO33PEHNUS KaK Pe3ysIbTaTa U3y4eHUsI OCHOB CTPOCHHS MAaTEPUH U
(yHIaMeHTaIbHBIX 3aKOHOB (DU3HKHU;

— (QopMupoBaHUE IPEACTABICHUHN O POIU HU3UKHU ISl pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU
H TEXHOJIOTHIA;

— pa3BUTHUE MPECTABIECHUN O BOZMOXKHBIX chepax Oyayiielt npodhecCuoHaIbHON AesITENbHOCTH,

CBSI3aHHOM C (PU3UKOI, MOATOTOBKA K JajbHeHIeMy 00y4eHHIO B 3TOM HAlpaBICHHH.

I[OCTI/I)KCHI/IC JTHUX Lieel Ha YPOBHEC OCHOBHOT'O O6H.ICFO O6pa3OBaHI/I$I obOecrieunBacTCs pCeHICHUCM
CJICAyromux 3aaa4:

— npuoOpeTeHue 3HaHUI O AUCKPETHOM CTPOEHUU BEIIECTBA, O MEXaHUYECKHX, TETJIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

— TIpHOOpeTeHNe YMEHUHN ONMUCKHIBATh U OOBACHATH (PU3NUYECKUE SIBJICHUS C CIOJIb30BaHUEM
MOJYYEHHBIX 3HAHU;

— OCBOEHHE METOJIOB PEIICHUS MPOCTEHIINX PACUETHBIX 3a/1a4 C UCIIOJIb30BaHUEM (PU3MUECKHUX
MoJieJIei, TBOPUYECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

— Pa3BUTHUC YMCHI/Iﬁ Ha6J'IIOI[aTB IIPUPOAHBIC ABJICHUSA W BBIIIOJIHATE OIIBITHI, na6opaTopHHe pa6OTI)I u
OKCIICPUMCHTAJIbHBIC UCCJICJOBAHUS C UCITOJIb30BAHUCM U3MCPUTCIIbHBIX HpI/I60pOB;

— OCBOEHHE IPUEMOB pabOTHI ¢ HH(pOopManHel GU3NUEeCKOro coepkanus, BKI0Yas HHPOPMAIIHIO O
COBPEMEHHBIX JOCTI)KCHUAX (PU3MKH; aHAJIN3 U KPUTUYECKOE OlleHUBaHNe HH(DOpMAIIHH;

— 3HaKOMCTBO cO cepamu MpodeccruoHaANbHOM 1eATeTbHOCTH, CBSI3aHHBIMU C (U3UKOU, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU HA JOCTHKEHUSIX (DU3HUECKON HAYKH.
MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBercTtBHE ¢ DT'OC OO0 (usuka sBisieTcs 00s13aTeILHBIM IMPEAMETOM Ha YPOBHE OCHOBHOTO
obmrero oopazoBanus. JlaHHas porpaMMa MpeaycMaTpuBaeT u3ydeHne GU3nKku Ha 6a30BOM YpOBHE B 8
Kjacce B 00b€Me 68 yacoB 1o 2 yaca B HEJEIIO.



COJAEP)KAHUE YYEBHOI'O ITIPE/IMETA

Pa3gen 1. TerioBbie ABJICHUSA

OCHOBHBIE TIOJIOKEHHST MOJICKYJIIPHO-KHHETUIECKON TEOPUHU CTPOCHHMSI BelecTBa. Macca u pa3mepsl
aTOMOB ¥ MOJIeKyJ1. OMbBITHI, TOATBEPIKIAIOIINE OCHOBHBIE TTOJIOKEHHUS MOJICKYJIIPHO-KHHETUYECKON TEOPUH.

Mogenu TBEPOTO, JKUIKOTO M Ta3000pa3HOTO COCTOSIHUN BemecTBa. Kpucrammuyeckne u aMmop@HbIe Tema.
OObscHEHUE CBOMCTB ra3oB, JKUIKOCTEH U TBEPIBIX TNl HA OCHOBE MOJO0XKEHUN MOJIEKYJIIPHO-KHUHETHYECKON
teopur. CMauyMBaHNE U KaMWUISIPHBIC sIBJICHUS. TemIoBoe paciupeHue u cxaTue.

Temmnepatypa. CBsi3b TEeMIEpaTypbl CO CKOPOCTHIO TETUIOBOTO ABHUKEHUS YaCTHII.

Buytpennss sueprusi Crioco0bl H3MEHEHUS BHYTPEHHEH SHEPrUM: TeIUIonepeiada U COBEpILIeHUE paOOThL.
Bunsl Tenionepenaun: TemIONpOBOIHOCTb, KOHBEKIIMS, U3TyYEHNUE.

KonnuecTBo TemnoTel. Y aenbHas TEIIOEMKOCTH BelllecTBa. TernaooOMeH U TEIIOBOEe paBHOBECHE.
VYpaBHenue TernoBoro 6ananca. [InaBnenre u oTBepleBaHHWE KPHUCTAUIMYECKUX BELIECTB. Y JelbHas
tertoTa rasnenus. [TapooOpa3zoBanue u konnencanus. Mcmapenne (MC). Kunenue. Y nenpHas Teraora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbI KUTIEHHUS OT aTMoc(hepHOro naBieHus. BiaxHocTs Bo3ayxa.

DHeprus TOMBa. Y IeJabHas TEIJIoTa CTOPaHuUsL.

[Tpunnume! padoTe! TermmoBsix asuratenei. KIT/ remmoBoro aeuratesns. TermoBeie IBUTraTeIu U 3alIuTa
okpyxarorieit cpeast (MC). 3akoH coOXpaHEHHUS U MIPEBPAICHUS YHEPTUHU B TEIIOBBIX Mporeccax (MC).

emoncmpayuu

. HaGnromeHne OpOYHOBCKOTO JIBHKCHHUS

. Habmonenue muddyzun

. HaOnroieHue siBieHM CMauMBaHUS M KAITWLISPHBIX SIBIICHUH

. HaOnroieHue TerioBoro pacuimpeHus Tel

. I3MeHeHue naBieHus ra3a Npu M3MEHEHHH 00bhEMa M HarPEeBAaHUH WIIH OXJIAXICHUH
. [IpaBua u3MepeHus: TeMIepaTyphbl

. Bugp! Termonepenauun

00 3 N L AW

. OxnaxaeHue npu COBEPIICHUN PaOOTHI

9. HarpeBanue nipu coBepiieHIUH padOThl BHEITHUMH CUIIaMU
10. CpaBHEHHE TEIUIOEMKOCTEN pa3IMUHbIX BELIECTB

11. HaOmroaeHue KUeHus

12 .HabmroaeHune mocTosSHCTBA TEMIIEPATYPhI MPH TUIABICHUN
13. Mopenu TemIoBEIX JBUTaTeICH

Jlabopamopuvie pabomot u onvimul

1. OnbITH IO OOHAPYKEHHUIO IEHCTBUS CHIT MOJIEKYJISIPHOTO IPUTSHKEHUS

2. OnbITHI IO BBIPALMBAHUIO KPUCTAIIJIOB IOBAPEHHOM COJIM MJIU caxapa

3. OnbITHl IO HAOMIOIEHHUIO TEIUIOBOTO PACHIMPEHHS I'a30B, )KUIKOCTEH U TBEPIBIX TEI

4. Omnpenenenue 1aBieHUs BO3AyXa B OajIOHE MINPHULIA

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3/yXa OT ero 00b&Ma U HarpeBaHus HIIU
OXJIXKIEHUS

6. IlpoBepka runoTe3sl TUHEHHOM 3aBUCUMOCTH JUTMHBI CTOJIOMKA KHUIKOCTH B TEPMOMETPUIECKOHN TpyOKe
OT TEMIIEPATYPbI

7. HaGnroenue u3MeHEeHHsI BHyTPEHHEW SHEPTUU Teja B Pe3yibTaTe TEIUIoNepeadn U padOThl BHEITHUX
cuil

8. MccnenoBaHue sIBIEHUS TEIUIOOOMEHA IPU CMEITMBAHUU XOJIOJHOW U TOPSYEH BOJIBI

9. Onpenenenre KOIUIECTBA TEIUIOTHI, MOJyYEHHOTO BOJON MPH TEIUIOOOMEHE C HarPeThIM

MCTAJUIMYCCKUM MUIUHAPOM



10. Omnpenenenne yaenbHOU TEITOEMKOCTH BEIIECTBA
11. UccnenoBanue mporecca UCTiapeHust

12. Onpeenenre OTHOCUTENBHON BIAYKHOCTH BO3/TyXa
13. Onpenenenne yaenbHON TEIJIOTH TUTABJICHUS JIb/Ia

Pa3nen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI

Dnektpuzarus Ten. [[Ba pona anekTpudeckux 3apsaaoB. Bzanmoseictere 3apspkeHHBIX Tenl. 3akoH Kyinona
(SaBI/ICI/IMOCTB CHUJIbI BSaHMOHeﬁCTBHH 3apAKCHHBIX TCJI OT BEJIMYUHEBI 3apsAa0B U pACCTOAHUSA MEXKIY TeJ'IaMI/I).
Dnektpuyeckoe mosie. Hanpsok€HHOCTE 2JIeKTprdecKoro mojst. [IpuHITUN Cynmeprno3uiiny dIeKTPUIECKUX

MoJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu s5ekTpudyeckux 3apsaa0B. DJIeMEHTapHbIN deKTpuueckuii 3apsia. Ctpoenue atoma. [IpoBogHuku
U IURJIEKTPUKH. 3aKOH COXPAaHEHUS DJIEKTPUUECKOro 3apsija.

DIIEKTPUYECKHUM TOK. Y CJIOBUS CYIIECTBOBAHUS IEKTPUUECKOr0 TOKA. ICTOYHMKH IMOCTOSTHHOTO TOKA.
JleficTBHSI TIEKTPUYECKOTO TOKA (TEIUIOBOE, XMUMHYECKOE, MAarHUTHOE). DJIEKTPUUYECKHH TOK B KUIKOCTSIX
U Trazax.

DnekTpuyeckas 1enb. Cuiia Toka. IJeKTpudeckoe HanpsokeHue. ConpoTUBICHUE TPOBOAHUKA. Y IEIbHOE
compoTuBIIeHUE BemlecTBa. 3akoH OMa ans yuactka nenu. [locienoBarensHoe 1 napayuieIbHOE COeTMHEHUE
MIPOBOJHUKOB.

PaGota u MOILTHOCTH ANIeKTpUYecKoro Toka. 3akoH J[oymns— JleHna. DnekTpudyeckue 1enu U NoTpeduTenu
AIIeKTpUYecKoii sHepruu B ObITy. KopoTkoe 3aMbIkaHue.

[TocTosinHble MarHuThl. B3ammoneicTBUE MOCTOSHHBIX MAarHUTOB. MarHutHoe mnosie. MarHutHoe mnose
3eMiu ¥ ero 3HaueHue A ku3HU Ha 3emuie. OnbIT DpcTena. MarHuTHoOe mojie JIeKTPHIECKOro TOKa.
[IpumeHeHue IeKTPOMAarHuTOB B TEXHUKE. J[eliCTBHE MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
DJEeKTpOABUTATEb IOCTOSTHHOTO TOKa. Vcronb30BaHue 3NIeKTpoIBUraTeNiel B TEXHUYECKUX YCTPOMCTBAX U
Ha TPaHCIOpPTE.

Omnsitel Dapanes. SABnenue snekTpoMarHuTHON HHAYKUUU. [IpaBuno Jlenma. Dnexkrporenepatop. CrocoOs
MOJTyYEHUs DIIEKTPUIECKON dHEPTUH. DIEKTPOCTAHIIUU Ha BO3OOHOBISIEMBIX UCTOYHHKAX SHEPTUH.

Hemoncmpayuu

Onexrpusanus Te

JIBa poza EeKTpUYECKUX 3apsI0B U B3aUMOJECHCTBUE 3apsyKEHHBIX TeEll
YCTpOUCTBO U JEUCTBUE DIIEKTPOCKOIIA

OnexTpocTaTHuecKast HHIYKIUS

3aKOH COXpaHEHMsI IJIEKTPUUECKUX 3apsI0B

[IpoBOIHUKY U TUANEKTPUKH

MonenpoBaHu€E CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS
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M cTOUHUKY TOCTOSIHHOI'O TOKA

e

JIeficTBUA DIIEKTPUYECKOTO TOKA
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=

. DIIEKTPUUECKHUI TOK B )KHJIKOCTH
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. 'a30BBI#1 paspsin
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. I3MepeHnue cuiipl TOKa aMIepMeTpoM
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(98]

. I/I3MepeHHe SJICKTPUYCCKOTO HAIPSKCHUA BOJBTMCTPOM

—
N

. Peocrar u mara3uH cOnpOTHUBIICHUN

[a—
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. B3aHMOHeﬁCTBHC IIOCTOAHHBIX MarHuToOB

[a—
N

. MOIIGJII/IPOBaHI/Ie HCBO3MOXHOCTH pa3ACJICHUA IMOJIIOCOB MarHuTa

[a—
-

. MOIIGJII/IpOBaHI/Ie MarduTHBIX TT0JICH ITOCTOSHHBIX MarHuTOB

[a—
o0

. OnbIT Opcrena



19. MarnuTHOE 10JI€ TOKA. DJIEKTPOMAarHuT

20. [leificTBHUE€ MarHUTHOTO IMOJISI HA IPOBOJAHUK C TOKOM

21 DnexTpoaBUraTeab NOCTOSHHOIO TOKA

22. UccnenoBaHue sIBIEHUS 3E€KTPOMArHUTHOM MHAYKIUU

23. OnsiTel Papanes

24. 3aBUCUMOCTb HAIpPaBJICHHs MHIYKIMOHHOIO TOKa OT YCJIOBHI €r0 BO3HUKHOBEHHUS
25. DIIEKTpOreHepaTop NOCTOSHHOTO TOKa

Jlabopamopuvie pabomot u onvimul
OmnbITHI 110 HAOTIOACHHUIO STIEKTPU3AINH T HHIYKIIUEH U MIPU COMTPUKOCHOBEHUHU
I/ICCHCILOBaHI/IC ﬂeﬁCTBHH QJICKTPHUYCCKOI'O ITOJIA Ha ITPOBOAHUKHA U JUIJICKTPUKH

C6opka 1 mpoBepka pabOThI ANEKTPHUUECKON LIS MOCTOSTHHOTO TOKA
W3mepenue U peryupoBaHue CUIIbl TOKA

A

M3mepeHue u peryanpoBaHne HaNpsHKEHUS

6. HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, HIYILETO YEPE3 PE3UCTOP, OT COIIPOTUBIIEHUSI PE3UCTOPA U
HaIPSDKEHUS Ha pe3UCTOpe

7. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUYECKOIO CONPOTUBIIEHUS IPOBOAHUKA OT €T0 JUUIMHBI,
IUIOLIA/IM NIONIEPEYHOI0 CEYEHUS U MaTepuaia

8. IlpoBepka npaBuiia CIOKEHUS HANPSHKEHUI NPU MOCIEI0BATEILHOM COEUHEHUH IBYX PE3UCTOPOB

9. IlpoBepka npaBuia JUIsl CUJIbI TOKA MPU NapajuIeIbHOM COEIMHEHUH PE3UCTOPOB

10. Omnpenenennie pabOTHI AIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 pe3UCTOp

11. Onpenenenne MOIHOCTH AIEKTPUIECKOTO TOKA, BBIJIEISIEMON Ha pE3UCTOPE

12. VccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MJIYILIEr0 Yepe3 JaMIIOUKy, OT HANPsKEHUs Ha Hel

13. Onpenenenne KII1/] narpeBarens

14. VccnenoBanue MarHUTHOTO B3aUMOJAEUCTBUS TOCTOSIHHBIX MarHUTOB

15. 3y4eHne MarHUTHOTO TTOJISl TIOCTOSIHHBIX MAarHUTOB MPH UX 00BEIMHEHUN U pa3elICHHN

16. ccnenoBanue AecTBUS 3JEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENIKY

17. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJIEHCTBUS KaTyIIKH C TOKOM U MarHuTa ot
CHWJIBI TOKA U HAIpaBJIEHUS TOKA B KaTyIIKe

18. M3yueHue neiicTBUS MarHUTHOT'O TIOJISl HA POBOJHUK C TOKOM

19. KoncrpyupoBaHue U u3yuyeHue pabOThl AJIEKTPOJABUIaTEINs

20. U3mepenue KII/I anexkTpoaBUraTeabHON yCTaHOBKH

21. OnBITHI O UCCIIEAOBAHUIO SIBJICHUS YJICKTPOMArHUTHOW MHIYKIIUW: UCCIIEIOBAaHNE U3MECHEHUI

SHAYCHUS W HAIIPABJICHUSA WHAYKIIHUOHHOI'O TOKa



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

N3yuenne pusmku B 8 Kj1acce HaNMpaBIeHO Ha IOCTHKEHUE 00yUYaIOLUMUCS JINYHOCTHBIX,
METaNpeIMETHBIX U MTPEJIMETHBIX Pe3yJIbTaTOB OCBOEHHUS yUeOHOIO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI
Ilampuomuueckoe eocnumanue:
— TpOsIBIIEHHE HHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (PU3UUECKOM HayKH;
— IICHHOCTHOE OTHOIIEHHE K JOCTHKEHUSIM POCCUICKUX YUEHBIX (PU3UKOB.
I'pasicoanckoe u 0yxoeHo-npascmeennoe 60cnumanue:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B 0O0CYX/IEHUH 0OIIECTBEHHO-3HAUUMBIX M THYECKUX POOIIeM,
CBSI3aHHBIX C MPAKTUYECKUM PUMEHEHHUEM JTOCTHKECHUN (PU3UKH;

— OCO3HAaHUC BaA’)KHOCTU MOPAJIbHO-3TUYCCKUX IMPUHIIUIIOB B ACATCIIbHOCTHU y‘-IéHOFO.
Icmemuueckoe ocnumanue:

— BOCIIPHUATHUE ICTETUYECKUX KA4eCTB (PU3NUECKON HAyKH: €€ TapMOHHMYHOTO IOCTPOCHHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH.

llennocmu HAY4YHO20 NO3HAHUA:

— OCO3HaHHWE IIEHHOCTU (PU3NIECKO HAyKH KaK MOIIHOTO WHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJIOTHUN, BA)KHEUILIEH COCTABIISIONIEH KyJIbTYpPBI;

— pa3BUTHE HAYYHOH JIFOO03HATEIBHOCTH, UHTEPECA K UCCIIEI0BATEIbCKON ACSITEIbHOCTH.
Dopmuposanue Kyabmypot 300p06ba U IMOUUOHATbHO20 OJ1A20NONYYUA:

— OCO3HaHHE LIEHHOCTU 0€30MacHOro 00pasa )KU3HU B COBPEMEHHOM TEXHOJOTUYECKOM MHUPE,
BKHOCTH TIpaBmJjI 0€30MMacHOT0 MOBEICHUS Ha TPAHCIIOPTE, HA JOPOTaX, C JIEKTPUUECKUM H TETUIOBBIM
000pyI0BaHHUEM B JIOMAITHUX YCJIOBUSX;

— ¢(hOopMHUPOBAHHOCTh HaBbIKa pe(IeKCUH, IPU3HAHUE CBOETO IIpaBa Ha OMIKUOKY U TaKOI'o e MpaBa y
JIPYroro 4ejioBeKa.

Tpyooeoe éocnumanue:

— AKTHBHOE Y4YacTHE B PEIIEHUH MPAKTUYECKUX 33/1a4 (B paMKax CEeMbH, LIKOJIbI, FOPOJIa, Kpast)

TEXHOJIOTMYECKON M COLMAIIbHOM HAaNpaBJICHHOCTH, TPEOYIOLIUX B TOM YUCIIE U (U3NYECKUX 3HAHU;
— HUHTepec K MPaKTHYECKOMY H3Yy4EeHHIO Mpodeccuii, CBsI3aHHBIX C PU3UKOI.
JKonocuueckoe éocnumanue:

— OpHEHTaIMs Ha TpUMEHEeHNe (PU3UIECKUX 3HAHUM JIS PEIICHUS 3a/1a4 B 00JIaCTH OKPY KAIOIICH
Cpeibl, TUTAHUPOBAHUS IIOCTYIKOB U OIICHKH WX BO3MOXHBIX MTOCIICICTBHU JIJISl OKPYIKAIOIIECH CPEIbI;

— OCO3HaHHE TJI00ATbHOTO XapaKTepa HKOJIOTHYECKUX MPOoOJIeM U MyTel UX pelieHusl.

Aoanmauyusa odyuaroue2oca K u3MeHAIOUWUMCA YCIA08UAM COYUATIbHOU U RPUPOOHOIL CPeObl:

— l'IOTpe6HOCTB BO BSaHMOHeﬁCTBHH IIPpH BBIIIOJIHCHHUHU I/ICCJ'IeI[OBaHI/Iﬁ H IIPOCKTOB (bHSI/I‘IeCKOfI
HarpaBJICHHOCTHU, OTKPBITOCTD OIIBITY U 3HAHUAM APYIUX;

— HOBBINICHUC YPOBH: CBOEH KOMIIETEHTHOCTH gepe3 IMPAKTHYCCKYIO ACATCIIbHOCTD,

— TOTPeOHOCTH B POPMUPOBAHUU HOBBIX 3HAHHI, B TOM yHucIie (GOPMYIHPOBATH UJIEH, MOHSITHS,



THIIOTE3bI O (1)I/I3I/IIIGCKI/IX 00BEeKTax u SABJICHUAX,
— OCO3HaHHUC )Ie(l)I/II_II/ITOB COOCTBEHHBIX 3HAHHH M KOMIIETEHTHOCTEH B 00J1aCTH (1)I/ISI/IKI/I;
— IIJNIAaHUPOBAHUEC CBOCTO Pa3BUTHUS B HpI/I06peTeHI/II/I HOBBIX (bI/I3I/I‘leCKI/IX 3HaHPII>i;

— CTPECMIJICHHUC aHAJIIM3UPOBATH U BBISABIIATE B3aUMOCBA3U IIPUPOIBI, O6H_IeCTBa N 3KOHOMHKH, B TOM
YHUCJIC C UCIIOJIb30BAHUEM (I)I/I3I/I‘{eCKI/IX 3HaHI/II>’I;

— OIICHKA CBOUX JICUCTBUH C YUETOM BIHSIHHSI Ha OKPYXKAIOIIYIO CPEy, BO3MOXHBIX TJI00aTbHBIX
HOCJIENCTBUM.
METAIIPEJIMETHBIE PE3YJIBTATHI

YHuBepcanbHbI€ MO3HABATEIbHBIE AEHCTBUS

ba3zoevie nocuueckue oeiicmeun:
— BBISBJIATH U XapaKTePU30BaTh CYIIECTBEHHBIE IPU3HAKU OOBEKTOB (SIBICHUI);
— yCTaHaBIUBAaTh CYIIECTBEHHBIN MPU3HAK KIacCU(DHUKAINK, OCHOBAHUS TSI 0000IIEHUS U CPABHEHUS;

— BBIABIATH 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B paCCMATPUBAEMBbIX (DaKTaX, JaHHBIX U HAOIIOACHUSX,

OTHOCAIIHNXCA K (1)I/I3I/I‘-I€CKI/IM SABJICHUAM,

— BBIABJIATH NPUYIUHHO-CICACTBCHHBIC CBA3U IMPU U3YUYCHUU q)HBH‘-ICCKI/IX SIBIICHHUH U MponeccCoB;
ACJIaTh BBIBOALI C UCITIOJIB30BAHHUEM JCAYKTHBHBIX 1 MHAYKTUBHBIX YMOSaKJIIOHCHHfI, BbIABHUTI'ATh

TUITIOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘-IGCKI/IX BCJINYHH,

— CaMOCTOSITENTFHO BBIOMPATH CIIOCO0 perieHust yueOHol pu3mueckoii 3aauu (CpaBHEHUE HECKOJIBKUX
BapHUaHTOB PELICHHUs, BBIOOP HanboIIee MOAXOIAIIETO C YIETOM CAMOCTOATEIBHO BBIICICHHBIX
KpUTEPUEB).

Bba3zoevle uccneoosamenvckue oeiicmeusn:
— HCIIOJIB30BAaTh BOIIPOCHI KaK I/ICCHGILOB&TCJ’IBCKI/Iﬁ HHCTPYMCHT ITIO3HAHWA,

— MPOBOAMTH [0 CAMOCTOATEIBHO COCTABIIEHHOMY IUIaHY OIBIT, HECJIOKHBIN (PU3NYECKUIl

OKCIICPUMCHT, HeOO0JIbIIIOE HUCCICIOBAHUC (1)I/ISI/I‘~I€CKOFO SIBJICHUS,

— ONICHUBATH HA MIPUMCHUMOCTE U TOCTOBCPHOCTH I/IH(i)OpMaHI/IIO, IMMOJIYYCHHYIO B X04€ MCCIICIOBAaHUA
HJIN OKCIICPUMCHTA,

— CaMOCTOSITEIHLHO (OPMYITHPOBATH 0OOOIIEHHUS U BEIBOBI IO pe3yJIbTaTaM MPOBEAEHHOTO
HaOJIIOJICHUS, OTIBITA, UCCIICTOBAHMS;

— IPOrHO3UpPOBATH BO3MOKHOC nanLHeﬁmee Pa3sBUTHC (1)I/I3I/I'-IeCKI/IX IMPpOoLECCCOB, a TAKKEC BbIABHUI'aTh
IPCAIIOTIOKCHUA 00 ux Pa3BUTHH B HOBBIX YCJIOBUAX U KOHTCKCTaX.

Paboma c ungpopmayueii:

— MPUMEHSTH pa3INYHbIe METO/Ibl, HHCTPYMEHTHI U 3alIpOChI PH MOUCKE U 0TOOpe HHPOPMAIHN UITU
JAHHBIX C YIETOM MIPEIIOKEHHOM yUeOHON (DU3NYECKON 3a1auH;

— aHaIM3UPOBATh, CHCTEMATHU3UPOBATh U UHTEPIIPETUPOBATHh HH(OPMALINIO PA3IMYHBIX BUOB U (hopM
IpeJICTaBICHHUS;

— CaMOCTOSITEJILHO BBIOUPATh ONTUMAIBLHYIO (JOPMY IMpeACTaBICHUS HHPOPMAIMH U WILTIOCTPUPOBATH
pelIaeMble 3a1a4u HECIIOKHBIMHU CXE€MaMu, TuarpaMMaMu, HHOU TpaduKoi 1 UX KOMOUHALIUSMU.

YHuBepcanbHble KOMMYHHUKATUBHBIE JEHCTBUS



Oowenue:

— B X0/Ie 00CYyXJIeHUs y4eOHOT0 MaTepuala, pe3yJbTaToB Ja00OpaTOPHBIX padOT U MPOEKTOB 33]1aBATh
BOITPOCHI IO CYHICCTBY O6CY)KI[aeMOI\/’I TEMBbI U BbICKA3bIBATh UJICH, HALICJICHHBIC Ha PCIICHHC 3aJa4u U
noJiiep KaHue 01aroXenaTeIbHOCTH OOIICHHUS;

— COIIOCTABJIATH CBOHU CYXXJICHUSA C CYXKACHUAMU JPYTHUX YHACTHUKOB JUajiora, 06Hap}I)KI/IBaTB
pPasiiniue U CXoACTBO HO3I/IIIPII7H BBIPpAXAaTb CBOIO TOUKY 3PCHUSA B YCTHBIX U IMCbMCHHBIX TCKCTAX;
MyOJIUYHO MPECTABIATH PE3YJIbTAThl BBHINOIHEHHOTO (PU3UYECKOTO OIBITA (IKCIEPUMEHTA,
HCCTIEIOBaHUS, TIPOEKTA).

Coemecmnasn deamenvHoCmb (COMPYOHUUECHBO):

— TIOHUMATh U HCIIOJIB30BaTh MPEUMYIIECTBa KOMAHTHOW ¥ WHAMBHYaIbHON paOOTHI IPH PEIICHUH
KOHKPETHOU (pU3UYECKO TPOOIEMBI;

— TMPUHUMATH [IEJTM COBMECTHOM JCSATEIHHOCTH, OPTaHU30BBIBATH IEUCTBUS 0 €€ TOCTHKCHHIO:

pacrpeaensaTh poyik, 00CYKIaTh IPOIECCHI U pe3yJIbTaThl COBMECTHOM pabOTHI; 000011aTh MHEHUS
HECKOJIbKHUX JTIOJCH;

— BBIIIOJHATH CBOIO 4aCTb pa6OTI)I, A0CTUTras KAYECTBECHHOI'O pE3yJibTaTa 110 CBOEMY HAIIPABJIICHHUIO 1
KOOpAUHHPYA CBOU ﬂeﬁCTBHH C ApYyI'MMH YI€CHaAMH KOMaHIbI,

— OICHHMBATh Ka4CCTBO CBOCTO BKJIaJa B O6H.[PII>1 MNPOAYKT IO KPUTCPUAM, CAMOCTOATCIIBHO

c(hOpMyJIHPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.

YHUBEpCAIBHBIE PETYIIATUBHBIEC IEHCTBUS

Camoopzanua'auuﬂ:

— BBISABJIATH NMPOOJIEMbI B )KU3HEHHBIX M YUEOHBIX CUTYAUsX, TPEOYIOMIMNX AJISl pelIeHUS (PU3NIECKUX
3HAHUM;

— OPHEHTHUPOBATHCA B PA3TUYHBIX MOAX0aX NPUHATHS pelieHUH (MHIUBUAYalIbHOE, IPUHATHE
pelleHus B TpyIIe, IPUHATHE PEIIeHUH Irpynmnoil);

— CaMOCTOSITENILHO COCTABJIATh AJITOPUTM peIIeHUs] PU3NUECKOM 3ajaun WU IJIaHa UCCIICA0BAaHUS C
y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH MpearacMble
BapHAHTHI PELICHU;

— JenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.
Camokonmpons (peghnexcusn):
— J1aBaTh aJICKBATHYIO OLIEHKY CUTYalluu U NpeJjiarath IiaH €€ U3BMEHEHUS;

— OOBACHATH NPUUMHBI JOCTHKEHHS (HETOCTH)KEHUS ) Pe3yIbTaTOB JEATEIbHOCTH, AaBaTh OLIEHKY
pUOOPETEHHOMY OTIBITY;

— BHOCHUTH KOPPEKTHUBHI B ICATEIBHOCTD (B TOM YHCJIE€ B XOJ] BHIIOJIHEHUS (PU3UUECKOTO UCCIIEOBAHUS
WA IPOEKTa) Ha OCHOBE HOBBIX 00OCTOSITEIHCTB, M3MEHUBIIUXCS CUTYallUl, YCTAHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYAHOCTEH;

— OIICHUBATHb COOTBCTCTBHUC PE3YyJIbTaTa LUCJIU U YCIOBUAM.
3M0l{u0HaJleblﬁ UHmeslieKkm:

— CTaBUTh ce0s HAa MECTO APYroro 4ejaoBeKa B X0J1€ CIIopa WIN AUCKYCCUU Ha HAYYHYIO TEMY,
NOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTroOro.



Ilpunamue ceba u opyzux:

— MpHU3HABaTh CBOE MPABO HA OLIMOKY MPH pelIeHNnH (PU3NUECKUX 33/1a4 WIK B yTBEPKACHUIX Ha

HAaY4YHBIE TEMBI U TAKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJIBTATDI

ITpeameTHbIe pe3ysbTaThl HA 6a30BOM YPOBHE JOJIKHBI OTpaXkaTbh CHPOPMUPOBAHHOCTD y 00YUArOLIIXCSI
YMEHHM:

— HCTIOJB30BATh MOHATHS: Macca M pa3Mepbl MOJIEKYJI, TETJIOBOE JBMYKEHHNE aTOMOB M MOJIEKYI,
arperaTHbIC COCTOSHUS BEIIECTBA, KPUCTAJUTMYECKUE U aMOp(HBIE Tea, HACBIIIICHHBIN 1 HEHACHI-
LIEHHBIN Tap, BIAXKHOCTh BO3/lyXa; TEMIEpaTypa, BHYTPEHHsS SHEPT U, TEIUIOBOM JBUTATENb;
3JIEMEHTAPHBIN JIEKTPUUECKUM 3apsl, dJIEKTPUUECKOE M0JI€, MPOBOAHUKHU U TUAIEKTPUKU, TOCTOSTHHBIN
ANEKTPUYECKUI TOK, MAarHUTHOE T10JIE;

— pasnuuaTh SBICHHS (TEIIOBOE pacIIupeHue/ckaTre, Teronepeaada, TeIIoBoe paBHOBECHE,
CMauuBaHKe, KaNMUISIPHBIC SIBICHUS, NCTIApEHIE, KOHICHCAIINS, TUIABJICHUE, KPUCTATU3AIIS
(oTBepaeBaHme), KUIICHUE, TETUIONEpeaada (TETUIONPOBOIHOCT, KOHBEKITUS, U3ITyUYCHHE ); dJICKTPU3ALIHS
TEJI, B3AUMOJICHCTBUE 3aPsIOB, ICHCTBHSI AIEKTPHUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMO/ICHCTBHE
MarHuTOB, ICHCTBHE MArHUTHOTO IIOJIS HA MTPOBOJIHUK C TOKOM, 3JICKTPOMAarHUTHAS MHIYKIIHS) TIO OITHU-
CaHMIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPHPYIONIUX JaHHOE (U3NIECKOE

SBJICHHUC,

— Ppacno3HaBaTh IMPOSBICHHE HM3YYEHHBIX (PU3MUYECKUX SIBJICHUH B OKPY>KaIOLIEM MUDPE, B TOM YHUCIIe
¢u3nyeckue SBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHNUE U KalUJUIPHbIE SBJICHUS B IPUPOJE,
KpHCTaJlIbl B ipupoe, usnydenue ConHua, 3aMep3aHie BoJ10EMOB, MOpPCKHE Opu3bl, 00pa3oBaHue
pOCHI, TYMaHa, UHEs, CHETa; 3JIeKTPUUECKUE SIBICHUS B aTMOc(hepe, 2NIEKTPUIECTBO KUBBIX OPraHU3MOB;
MarHuTHOE 1oJie 3eMIId, Apeid Mmoo coB, pojib MArHUTHOTO I0JIS AJIS )KU3HU Ha 3eMJie, NOJSIPHOE CH-
SIHUE; TIPU 3TOM NEPEBOIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO0, BBIJIEIATh CYIIECTBEHHbIE
CBOWCTBA/MpU3HAKU (PU3UUECKUX SBICHUMN;

— OIIUCBIBATh U3YYECHHBIE CBOMCTBA TeJ U (PU3NYECKHE SBJICHUS, UCIIONB3Ys (PU3HMUECKUE BETUUNHBI
(TemnepaTypa, BHyTPEHHsIS1 SHEPTUsl, KOJIMUYECTBO TEIJIOTHI, Y/elbHas TeINIOEMKOCTh BEIECTBA,
yllenbHas TeIyIoTa IJIaBJIeHUs, yIelbHas TeroTa napooOpa3oBaHus, yAeiabHas TEIJI0Ta CTOPaHUs
TOIJIMBA, KO3(PULMEHT MOJIE3HOrO ACHCTBUS TEIUIOBOM MAIlIMHBI, OTHOCUTENbHAs BIAXKHOCTh BO3/1yXa,
JJIEKTPUYECKUN 3apsJl, CUJIA TOKA, SJIEKTPUYECKOE HAIIPSKEHUE, COITPOTUBIICHUE IIPOBOJAHMKA, YIEIBHOE
COIIPOTHBIIEHUE BELIECTBA, pab0OTa U MOIIHOCTb IEKTPHUUECKOTO TOKA); IPU ONMUCAHUN MPABUIIBHO
TPaKTOBaTh (PU3UYECKHI CMBICI UCIOIb3YEMBIX BETMUYMH, 0003HAUECHUS U €AMHUIIBI (PU3NIECKUX
BEJIMYUH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMH BEITMUYUHAMH,

CTPOUTH rPaPUKH U3YUYCHHBIX 3aBUCUMOCTEH (PU3NIECKIX BEIUYUH;

— XapaKTepH30BaTh CBOMCTBA TeJ, (PU3NUYECKUE SBICHUS U MTPOLECCHI, UCIOIb3YysI OCHOBHBIC
I0JIOXKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPUM CTPOEHUS BELIECTBA, IPUHLIMII CYIEPIIO3ULIUH TTOJIEH
(Ha KauECTBEHHOM YPOBHE), 3aKOH COXpaHEHU 3apsizia, 3akoH Oma Ji1s ydacTKa LIenH, 3aKoH J[>koys -
JleHna, 3aKOH COXpaHEHUs PHEPTUH; TIPU 3TOM JaBaTh CIOBECHYIO (JOPMYIHPOBKY 3aKOHA U 3aIIMCHIBATh
€ro MaTeMaTUYECKOE BBIPAKEHUE;

— O0OBACHATH (PU3UUECKUE MPOLIECCHI H CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYAIHi
PaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BHISABIATH MPUIHMHHO-CIICICTBEHHBIE CBS3H, CTPOUTH 00BsIC-
HeHHe U3 | - 2 TOTHUECKUX IIaroB ¢ OMopoi Ha 1 - 2 3ydeHHBIX CBOMCTBA (PU3NUECKUX SBIICHHIA,

(U3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH; pemarh pacyéTHbIC 3a1auu B 2 - 3 NecTBUS, HCIIONB3YS



3aKOHBI U q)OpMy.]'IBI, CBA3BIBAIOIIHNEC (1)I/I3I/ILICCKI/IC BCJIMYMHBI: Ha OCHOBC aHaJIN34a YCJIOBHUA 3aJa41n
3aIIUCBIBATh KPATKOC YCJIIOBUC, BBISABIIATE HCJOCTATOK JAHHBIX U PCIICHUA 3a1a1U, BBI6I/IpaTB 3aKOHBbI
151 (I)OpMy.]'IBI, HCO6XOI[I/IMBIG I e€ peuicHus, MpOBOANUTH paC‘-IéTLI " CPpaBHUBATH IMOJTYYCHHOC 3HAUCHUC
(I)PI3PI‘-I60KOﬁ BCJIIMYMHBI C U3BCCTHBIMH JaHHBIMU,

— paclo3HaBaTb HpOGHeMLI, KOTOPBIC MOKHO PCIIUTDH IIPU IMTOMOIIHN (I)I/I3I/ILIGCKI/IX MCTOHOB; UCITIOJIB3Y
OIMUCAHUC UCCIICAOBAHMS, BBIACIIATH HPOBCPACMOC MPCAIIOJIOKCHUC, OLICHUBATL ITPABUJIBHOCTDH TOPSAAKA
MIPOBCACHUA UCCICAOBAaHU, 1CJIaTh BBIBOABI;

— TIPOBOJMTH OIIBITHI 110 HAOIOJCHUIO (PU3UYECKHUX SIBICHUHN UIH (PU3MUECKUX CBOWCTB TEJ
(KanuJUIApHBIE SIBIICHUS, 3aBUCUMOCTD JIaBJICHHUS BO3/1yXa OT ero 00bEMa, TeMreparypsl; CKOpOCTH Ipo-
1[ecca OCThIBAHUS/HATPEBAHUS IPU U3TYUECHUH OT LIBETA M3JIy4aloIIel/OTI0IAoIel TOBEPXHOCTH;
CKOPOCTb MCIIAPEHHUSI BOJBI OT TEMIIEpATyPhl )KUAKOCTH U ILIOIIAAN €€ IOBEPXHOCTH; HIEKTPU3ALIUS TEIl
U B3aUMOJICHCTBUE IEKTPUUECKUX 3apsI0B; B3aUMOJAECHCTBHE ITIOCTOSIHHBIX MAarHUTOB, BU3yaIU3aLlUs
MAarHUTHBIX I10JIEM MIOCTOSIHHBIX MArHUTOB; JE€HCTBHSI MATHUTHOIO I10JIs1 HA IIPOBOJHUK C TOKOM,
CBOWCTBA 3JIEKTPOMArHUTa, CBOMCTBA AJIEKTPOABUraTENs IIOCTOSHHOTO TOKA): (OPMYJIHPOBATH
MIpOBEpsEMbIe IPEOI0KEHNUS, COOUPATh YCTAaHOBKY M3 MPEAJI0KEHHOTO 000py/10BaHHS; OIUCHIBATD
XOJ OTbITa U (POPMYITHPOBATH BHIBOJBI;

— BBIIIOJHATH IIPAMBIC U3MCPCHUA TCMIICPATYPEI, OTHOCUTEIBbHON BIAXKHOCTHU BO34yXa, CUJIbI TOKA,
Hamnps>KCHUA C UCITOJIb30BAHHUEM aHAJIOTOBBIX HpI/I60p0B U JaTYUKOB (1)I/ISI/II-IGCKI/IX BCJIMYHMH; CPABHHUBATH

PE3yNBTAThl U3MEPEHUH C YIETOM 3aJaHHON aOCONFOTHON TIOTPEITHOCTH;

— TIPOBOJMTH UCCIIETOBAHUE 3aBUCUMOCTH OJHOM (PU3MUYEeCKON BEIIMYMHBI OT JPYTOH €
UCIIOJIb30BaHUEM MPSMBIX U3MEpPEHUH (3aBUCUMOCTb CONIPOTUBIIEHUS IIPOBOIHUKA OT €T0 JIMHBI,
IUIOIIAIU TIOTIEPEYHOT0 CEYEHMS U YEIbHOIO CONPOTUBIICHUS BEILIECTBA IPOBOJIHUKA; CUJIbI TOKA,
UIYIIEro Yyepe3 MPOBOIHUK, OT HAIPSKEHUS Ha IIPOBOJHUKE; UCCIIEJOBAHUE ITOCIIEI0BATEIBHOTO U I1a-
paJlIeIbHOrO COEAMHEHHH TPOBOIHUKOB): IUIAHUPOBATh UCCIIEOBAHUE, COOMPATh YCTAHOBKY U
BBIIIOJIHATH U3MEPEHHUS, CIIELysl IPEAJIOKEHHOMY IUIaHy, (PUKCUPOBATH PE3YJIbTaThl OJYyUYEHHOU
3aBUCHMOCTH B BUJI€ TaOJIUI U TpauKOB, 1€7aTh BHIBOABI IO Pe3yJIbTaTaM UCCIIEI0BaHUS;

— MPOBOAMTH KOCBEHHBIE U3MEpEHUs (PU3NUECKUX BEJIMYMH (yAeabHas TEIJI0OEMKOCTh BELIECTBa,
COIPOTHUBJIEHUE MPOBOJIHUKA, pa0OTA U MOILIHOCTb AIEKTPUUYECKOT0 TOKA): MJIAHUPOBATH U3MEPEHMUS,
coOupaTh IKCIEPUMEHTAIIBHYIO YCTAaHOBKY, CJeys PEAJIOKEHHON UHCTPYKIMH, U BBIUUCIIATD

3HA4YCHUC BCINYHNHBI,
— coOmrofaTh nMpaBuiia TEXHUKU 0€30MacHOCTU IpU paboTe ¢ 1abopaTopHBIM 000pYI0BaHUEM;

— XapakTepu30BaTh MPUHIUIIBI JEHCTBUS HW3YUYEHHBIX MPHUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOM
Ha UX OMHCAaHUA (B TOM YHCJIE: CUCTEMA OTOIUIEHHsSI IOMOB, TUTPOMETP, NTapoBas TypOHHa, aMIIEpMETp,
BOJIbTMETP, CYETUHK IIEKTPUUECKOM SHEPTUH, JIEKTPOOCBETUTENbHBIE IPUOOPHI, HArpeBaTEIbHbIE
ANEKTPONPUOOPHI (IPUMEPHI), SIEKTPHUUECKUE MTPEIOXPAHUTENH; JIEKTPOMATHUT, SIEKTPOABUTaTEb
MIOCTOSIHHOTO TOKA), UCTIONb3YsI 3HAHUSI O CBOMCTBAX (PU3NYECKUX SBJICHUN U HEOOXOAUMBbIE
(u3nueckre 3aKOHOMEPHOCTH;

— pacro3HaBaTh MPOCThIE TEXHUUYECKUE YCTPOUCTBA U U3MEPUTENbHBIE TPUOOPHI IO CXeMaM U
CXEMaTUYHBIM PUCYHKaM (KUJIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTaTEIb
BHYTPEHHETO CTOPaHUs, JJIEKTPOCKOII, PEOCTAT); COCTABISATH CXEMBbI 3JIEKTPUUECKUX LTI ¢
NoCIeI0BAaTEIbHBIM U MapajlieIbHBIM COETUHEHUEM JIEMEHTOB, pa3iinyas yCIOBHbIE 0003HAUCHUS
3JIEMEHTOB DJIEKTPUUECKHX IIeTe;

— IPUBOOUTH HpI/IMepLI/HaXOI[I/ITB I/IH(l)OpMaI_[I/IIO O IMPpHUMCEPAX INPAKTUICCKOI'O HCIIOJIb30BAHUA



(u3MUecKUX 3HAHUI B MOBCEIHEBHOW KU3HU ISl 00ecrieueHrs 0e30MacHOCTH MPU 00paleH!H ¢ Mpubo-
pamMH U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHs 3JI0POBbS U COONIOJCHUS HOPM DKOJIOTUYECKOTO
IIOBEJICHUS B OKPYXKaIOIIEH cpelie;

— OCYHICCTBJIAATH IIOHUCK HH(bOpMaLII/IH (pI/IBI/I‘leCKOFO COJACPpKaHUA B CCTH I/IHTepHeT, Ha OCHOBC
HMEIONIUXCS 3HaHUM U HyTéM CpaBHCHHA JOIIOJHUTCIIbHBIX HCTOYHUKOB BBIACIIATH I/IHq)OpMaLII/IIO,
KOTOpAas ABJIACTCA HpOTHBOpe‘lHBOﬁ WA MOXKET OBITh HeﬂOCTOBepHOﬁ;

— HCIIOJIb30BAaTh IPH BBHIMOJIHEHUH YUE€OHBIX 33JJaHUH HAYYHO-TIOMYJISPHYIO JIUTEPATypy (PU3NIECKOTO
COJIepKaHus, CIIPaBOYHbIE MaTEpHUaJIbl, pECYpPCHI ceTH MIHTEepHET; BIageTh NpuéMamMu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3zoBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

— co3JaBaTh COOCTBEHHbIE MMCHbMEHHBIE U KPATKUE YCTHBIE cOOOIeH s, 0000111as nHPOpMAaLIUIO U3
HECKOJIbKUX UCTOYHUKOB (PU3NUECKOTO CO/ICPIKAHUs, B TOM YHCIIE MyOIUYHO MPEACTABIATh PE3YIbTaThl
MIPOEKTHON MM HCCIIEAOBATENILCKOM AEATENbHOCTH; IPU 3TOM IPaMOTHO MCIOIb30BATh U3yUCHHBIH

MOHATUIHBIN anmapat Kypca (pU3MKH, COITPOBOKIATH BHICTYIJICHUE TIPE3eHTaIUEH;

— TIpH BBITIOJHEHUHU Y4eOHBIX MPOEKTOB U UCCIEA0BAHMM (PU3NYECKHX MPOLIECCOB PACIIPEEIIAT
0053aHHOCTH B I'PYMIIE€ B COOTBETCTBUH C TIOCTABICHHBIMH 33/1a4aMH, CJICANUTH 32 BBHITIOJHEHUEM IIJIaHA
JeMCTBUI M KOPPEKTHPOBATH €T0, aCKBAaTHO OL[CHUBATH COOCTBEHHBIN BKJIAJl B ICATEIBHOCTD TPYIIIBI;

BBICTpanBaTb KOMMYHUKATUBHOC BSaI/IMOI[ef/’ICTBI/Ie, MMPOABJISAA TOTOBHOCTH Pa3spellaTh KOH(I)JII/IKTBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

BelecTea

>
HabmroneHre 1 MHTEpHIpETANUs ONBITOB, CBHICTEIbCTBYIOINX 00 AaTOMHO-MOJIEKYILSIPHOM
CTPOEHMH BELIECTBA: OIBITHI C PACTBOPEHUEM PA3JIMYHBIX BELIECTB B BOJIE;

Pemenue 3a1au 1o OLEHUBAHUIO KOJIMYECTBA ATOMOB HJIM MOJIEKYJI B €IMHULE 00BEMA
BELECTBA;

AHanu3 TeKCTa JPeBHUX aTOMUCTOB (HanpuMmep, Gpparmenra nosmsl Jlykperus «O mpupone
Belleii») ¢ U3105KEHHEM 000CHOBaHMIT aTOMHOM rMIIOTE3bI (CMbICI0BOE uTeHue). OLeHKa
yOeauTenbHOCTH 3TUX 000CHOBAHUIA;

OO0BbsicHeHHEe OPOYHOBCKOTO JIBMXKEHUS, sBIEHUs A1U(DY3UnuH pasinumil Mex 1y HUMU Ha
OCHOBE I0JIOKEHUI MOJIEKYIISIPHO-KMHETUYECKOH TEOPHU CTPOECHHS BEILECTBA;

OOBsACHEHNE OCHOBHBIX Pa3iIM4Uil B CTPOCHUH I'a30B, XKUIKOCTEH U TBEPIBIX TEI C
UCHOJIB30BAHUEM T10JI0KEHHH MOJICKYJIIPHOKUHETHYECKON TEOPHU CTPOCHHUS BELLIECTBA;
ITpoBe/ieHKE OIBITOB 110 BHIPAIIMBAHKUIO KPUCTAIUIOB TOBAPEHHOM COJIM MIIH caxapa;
ITpoBeneHne U 0OBSICHEHHE OIBITOB, IEMOHCTPUPYIOIIUX KANMUISIPHBIC SBJICHUS U SIBICHUE
CMauMBaHUS,;

OOBsACHEHHE POJIH KaNMJULIPHBIX SIBJICHUH U1 MOCTYTUICHUS BOJBI B OPTraHU3M PacTeHHI
(MC — Ouonorus);

HaGuonenue, nposeneHne 1 00bSCHEHHUE OIBITOB 110 HAOIIOACHHUIO TEIJIOBOTO PACIIMPEHUS
Ta3oB, KHUIKOCTEH U TBEPABIX TET;

OOBbsCHEHHE COXpaHEeHHs1 00bEMA TBEPIBIX TEJ, TEKYYECTH XKUAKOCTHU (B TOM YHCIIE,
Pa3HHULBI B TEKYUECTU AT Pa3HBIX XKUIKOCTEH), TaBICHUS Ta3a;

IIpoBesenre OMBITOB, IEMOHCTPUPYIOIIHX 3aBHCUMOCTh JAABICHHUS BO3TyXa OT €ro 00bEMa U
HarpeBaHus HIM OXJIAXICHUS, M X 00BSICHEHHE Ha OCHOBE aTOMHO-MOJIEKY IAPHOTO YUCHHS;
Amnanu3s NpakTHYECKMX CUTYyaIMH, CBA3aHHBIX CO CBOMCTBAMU I'a30B, KUIKOCTEH U TBEPABIX
Tem;

ITucemMeHHbIIH
KOHTPOJIb;
Ipaxruueckas
pabora;
TectupoBanue;
CamoorneHka ¢
HCIIOJIB30BAHUEM

«OIEHOYHOTO JINCTAY;

Ne | HaumeHoBaHue pa3ieioB H KoumuecTBo yacoB Jara Buaes! gesitesibHOCTH Buasl, popmsbl DJIeKTPOHHbIE
n/n | TeM NpoOrpaMmsbl H3y4YeHHsI KOHTPOJIs (uudpossbie)
BCEro | KOHTPOJIbHBIE | MPAKTHYECKHE oGpa3oBaTe/IbHbIE
padoTsl padoTsI pecypest
Pasznen 1. TensioBble siBJIeHHS
1.1. | CTpoenue u cBoiicTBa 7 0 1 VYcrHblit onpoc; https://resh.edu.ru/




1.2. | TensioBbIe pouecchl
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)
OO00CHOBaHME MPaBUII K3MEPEHUS TEMIIEPATYPBI;

CpaBHEHHUE Pa3IMYHBIX CIIOCOOOB U3MEPEHUS M LKA TEMIIEPATYPhI;

HabmoneHne 1 00bsICHEHHE OITBITOB, IEMOHCTPUPYIOIIUX H3MEHEHUE BHYTPEHHEH SHeprun
Tela B pe3ysbTaTe TEIUIONepeaaut U padoThl BHEIIHUX CHII;

HaGutonenue n 00bsSCHEHHE OIBITOB, 0OCYK/ICHUE IPAKTUUECKUX CUTYaLUH,
JCMOHCTPHUPYIOIINX Pa3JIMYIHbIC BUABI TCIUIONIEPEAAYH: TEIUIONIPOBOIHOCTH, KOHBECKIIHUIO,
U3TydeHHUE;

HccnenoBanue sIBIEHHS TEIII00OMEHa IIPH CMEIIHBAHUH XOJIOAHON 1 Topstueii BOBI;
HabutoieHre ycTaHOBICHHS TEIIOBOTO PAaBHOBECHS MEXLy Topa4eii 1 X0I0JHOH BOJOH;
Onpenenenne (M3MepEeHNE) KOJIIMYECTBA TEIUIOTHI, OJYYEHHOT0 BOAOH MPH TEINI00OMEHE ¢
HArpeTsIM METaNTNYECKUM IIHITHHAPOM;

OmnpeneneHne (M3MepeHne) yIeIbHOH TEIOEMKOCTH BEIIECTBA;

Pemenne 3a/1a4, CBA3aHHBIX C BRIYMCICHAEM KOJIHYECTBA TEIUIOTHI H TEIUIOEMKOCTH IIPU
TEImI000MEHE;

AHan3 CHTyalluii MPaKTHYECKOT0 UCIIOIb30BAHUS TEIUIOBBIX CBOIMCTB BEIIECTB
MaTepHalloB, HaIIPHMeP B LEJSIX dHeprocOe peXKeHUs: TEINION30IIAIHS, SHeprocoeperaromue
KPBIIIH, TEPMOAKKYMYJISTOPHI H T. 1.

HabmoneHue sBeHuil HCIapeHUs 1 KOHACHCAIUH;

Hccnenosanue mporecca HCIAPEHUST Pa3IMIHBIX XKHIKOCTEH;

OOBbsiCHeHHE ABICHUI HCIIAPEHHs U KOHICHCAINH Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO
YUEHUS;

Habmonenne 1 00bsCHEHHE IpoIiecca KUMEHHs, B TOM YHCIIe 3aBHCHMOCTH TeMIIepaTyphl
KUIICHHS OT IaBICHUS;

OnpeneneHue (I3MepeHNE) OTHOCHTENBHOH BIaKHOCTH BO3IyXa;

HabmoneHre nporiecca IIaBIeHNs KPUCTALIHIECKOTO BEIECTBA, HAIIPUMeD JIbJa;
CpaBHEHHE [POIIECCOB IIABJICHNS KPUCTALIMIECKUX Tell U Pa3MArdeHuUs IPH HarpeBaHHU
amMop(dHbIX TeI;

Ornpenenenne (M3MepeHHe) YASIbHOM TEIUIOTHI IIaBleHus Jibaa. OObICHEHNE SBJICHUI
IUIABJICHHS U KPHCTAIUIM3aMH HA OCHOBE AaTOMHO-MOJICKYJISIPHOTO YUCHUS;

Penrenue 3a5a4, CBSI3aHHBIX C BBIYUCICHUEM KOJIMYECTBA TEIUIOTEI B IIPOLECCax
TEILIONepeiady IPH [UIABICHUI ¥ KPUCTA/UIN3AIUY, HCIIAPDCHUH ¥ KOH/ICHCAIHL;

AHaJu3 CUTyalui MPaKTHYECKOro IPUMEHEHHS SBICHUH [UIABJICHHS U KPHCTAILIU3ALMH,
HanpuMep, MOJIy4eHHe CBEPXUUCTBIX MATEPUAIIOB, COIEBasi IPelIKa U Jp.;

AmHainu3 paboTsl U 00BbSICHEHHE IIPUHIININA ASHCTBUS TEIUIOBOIO IBUIATEIIS;

BeluncrieHne KOIMYECTBA TEIUIOTH, BHICISIOMIEr0Cs IIPU CTOPAHUH PA3JIMIHBIX BUIOB
torutuBa, u KI1J] nBurarens;

OOcykIeHIE SKOIOIMYECKUX MOCIEACTBUIT HCIOIb30BAaHUS JBUTATENIEH BHYTPEHHETO
CrOpaHusi, TEIIOBBIX ¥ rujpodekTpoctaniuii (MC — skonorus, Xumus);

VYernsiii onpoc;
[TuceMeHHbI
KOHTPOJIb;
KonTponbhas paboTa;
IIpakTHueckas
pabora;
Tectuposanue;
CamooreHka ¢
HCTIONB30BaHUEM
«OLIEHOYHOTO JINCTa»;

https://resh.edu.ru/

Hroro mo paszmery
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Paznen 2. BHCKTpM‘IecKl/le W MarHUTHbIC ABJICHUS




2.1. | DiieKTpHYeCcKHe 3apsiabl. 7 ; VYerublit onpoc; https://resh.edu.ru/
3apsikeHHbIE TeJIa H UX HaGutoreHre 1 IpoBe/ICHHUE OIBITOB 10 AJIEKTPU3ALUH TEJ MPU COTPUKOCHOBEHUH U ITucbMeHHBIH
B3auMo/eilicTBHe HHJTyKLIHUEH; KOHTPOJIb;
HaGumioneHne u 00bsCHEHHE B3aUMO/ICHCTBHS OHOUMEHHO U PA3HOMMEHHO 3apsKCHHBIX TectupoBanue;
Te, CamoorieHKa ¢
OOBsicCHEeHNE NPUHIUIA ISHCTBUS IEKTPOCKOIIA; HCIOJIb30BAHUEM
OOBbsICHEHNE SBJICHUH 3JIEKTPU3ALUHM TIPU CONPUKOCHOBEHNH TEJ M MHIIYKIMEH ¢ «OLEHOYHOT O JIUCTAY;
HCTOJIB30BAHUEM 3HAHHMI O HOCHUTEIISIX 3JICKTPUYCCKUX 3apsiI0B B BCIICCTBE,
PacniozHaBanue 1 00bSCHEHHUE SIBICHUIT DJICKTPU3ALMK B TOBCEAHEBHON JKU3HHU;
HabutoneHue u 00bsACHEHHE ONBITOB, MILTIOCTPUPYIOLINX 3aKOH COXPAHEHHUS IIEKTPHYECKOTO
3apsia;
HabutoieHre onbITOB IO MOJICTMPOBAHUIO CHIIOBBIX JIMHUH JIEKTPUYECKOTO TTOJIS;
HccnenoBanne necTBUS 2IEKTPHUYECKOTO MO HA MTPOBOJHUKY M AUDIICKTPUKH;
2.2. | llocTostHHBII dy1eKTpHYeckuid | 20 VYerHslit omnpoc; https://resh.edu.ru/

TOK

5
HaburoeHue pa3nnyHbIX BUIOB ACHCTBUS DICKTPHYECKOTO TOKA U OOHAPY)KEHHUE STHX BUIOB
JIeHCTBHUS B TIOBCETHEBHOM JKU3HU;

COopka 1 HCTIBITAHHUE SIIEKTPHUYECKOH 1IEIH MOCTOSHHOTO TOKA;

M3mepenne cuibl Toka aMIepMeTpoM;

M3mepenne eKTpHIECcKOro HaNpsKEHNS BOIBTMETPOM;

TIpoBenenue u 0ObICHEHHUE OIBITOB, IEMOHCTPHPYIOIINX 3aBUCHMOCTD JIEKTPHYECKOTO
COIPOTHUBIICHUS POBOJHUKA OT €r0 AJTHMHBI, IUIOLIAIH MOIEPEYHOT0 CeUEHHs U MaTepHana;
HccnenoBanne 3aBUCHMOCTH CHITBI TOKA, TPOTEKAIOIIETO Yepe3 Pe3UCTOp, OT CONPOTHBIICHUS
pe3ucTopa U HanpspKEHUsTHA PE3UCTOPE;

IIpoBepka npaBuia CI0XKEHHUs HANPSHKEHUH MTPU ITOCIIEA0BATEILHOM COSIHHEHUH IBYX
PE3UCTOPOB;

IIpoBepka npaBuiIa [T CHIIBI TOKA NIPHU TTapajjIeIbHOM COSINHEHUH PEe3UCTOPOB;

AHanu3 CUTyalui 110CIe0BaTeIbHOTO U apalIeIbHOTO COSIMHEHHUS IPOBOJHUKOB B
JIOMAITHUX DJIEKTPUYECKHX CEeTAX;

Pemenue 3a1a4 ¢ ucnosb30BaHueM 3akoHa OMa 1 popMyIT pacdéTa IEeKTPUIECKOro
COIPOTHUBIICHUS IIPY [TOCIIEA0BATEILHOM 1 apaLIeIbHOM COEJMHEHUH ITPOBOIHUKOB;
Omnpenenenue paboThl MIEKTPUIECKOT0 TOKA, IPOTEKAIOLIET0 Yepe3 Pe3nucTop;

OmnpeneneHne MOIHOCTHU IEKTPUUECKOTO TOKa, BBLACIIEMOH Ha Pe3UCTOpe;

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA Yepe3 JIAMIIOUKY OT HANPSDKEHUsI Ha HEl;
Omnpenenenne KI1JI HarpeBarens;

Hccnenosanue npeodpa3oBaHus SHEPrUHU NIPH MOABEME I'Py3a IEKTPOBUIATENIEM;
OOBsicHEeHNE yCTPONCTBA U IPHHIIMIIA ISHCTBUS JOMAIIHUX JIEKTPOHArpeBaTeIbHBIX
pubOpoB;

OOBsicHEeHNE IPUYUH KOPOTKOTO 3aMBIKaHUS U MPUHIMIA ASHCTBUS TUIABKUX
IIpeJOXpaHUTENEH;

Pemenue 3anau ¢ ucnonpzoBanueM 3akoHa Jxxoyns—IJlenna;

HaGuoreHre BOZHUKHOBEHHS 3JIEKTPUYECKOT0 TOKA B KUIAKOCTH;

TTucemennbIit
KOHTDOJIIB;
IIpakTHueckas
pabora;
TectupoBanue;
CamooreHka ¢
HCIOJIB30BaHUEM
«OLEHOYHOT O JICTaY;




2.3. | MarnuTHbIe SIBJICHUSI 6 ; VYerublit onpoc; https://resh.edu.ru/
I/ICCJ'IC}IOBSHI/IC MAarHuTHOro B3al/lM0}ICI‘/’lCTBl/lfl ITOCTOSAHHBIX MAarHUTOB, [TuceMeHHbBIH
I/I3yquue MardHMTHOTO I10JIA IIOCTOSIHHBIX MAarHUTOB IIPHA UX 06’]:CJII/IHCHI/II/I U pa3saciICHUM, KOHTPOJIb,
HpOBC}ICHI/IC OIIBITOB IO BU3YaAJIU3ALIAH I10JIA ITIOCTOSTHHBIX MAarHUTOB, 38.‘-ICT;
I/I3yqe}me ABJICHUA HAMarHu4uBaHUs BCIICCTBA, TCCTHpOBaHI/]e;
HccenenoBanue NEHCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY; CamoorieHka ¢
HpOBC}ICHI/Ie OIBITOB, IEMOHCTPHUPYIOIIHNX 3aBUCUMOCTDH CHJIBI B3aHMO}1€ﬁCTBHﬂ KaTylIK# ¢ HCII0JIb30BAHUEM
TOKOM M MarHHWTa OT CHJIBI U HAIIPaBJIeHHUs TOKA B KaTyIIIKe; «OIEHOYHOTO JIUCTa»;
AHanM3 CHTyalui MPaKTHYECKOTO MPUMEHEHHS dJIEKTPOMATHUTOB (B OBITOBBIX TEXHUYECKUX
YCTpOHCTBAX, IPOMBIILICHHOCTH, METHINHE);
HW3yuenne neficTBASA MArHUTHOTO MOJISI HA IPOBOIHHK C TOKOM;
HW3yuenne nelcTBUS 2IEKTPOIBUTATENS;
M3mepenne KITJ] a1ekTpogBUraTeIbHON YCTaHOBKH;
Pacno3HaBaHMe 1 aHAIN3 PA3IHYHBIX IPUMEHEHHIT DIeKTPOABHTaTeIeH (TPaHCIIOPT,
OBITOBBIC YCTPONCTBA | JIP.);
2.4. | DiiekTpoMarHuTHast 4 OMBITHI IO UCCIIEJOBAHUIO SBICHUS IEKTPOMAarHUTHON MHIYKIUH: UCCIIEA0BaHIE Ycrublit onpoc; https://resh.edu.ru/
HHIYKIHS H3MEHEHHI 3HAUCHHUS ¥ HAIIPaBJICHHS HHAYKIMOHHOTO TOKa; IuceMeHHsIi
KOHTPOJIB;
KonrpomnbHas pabota;
3ayer;
TectupoBanue;
HWroro no pazneny 37
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O | 68

TMTPOI'PAMME




ITOYPOYHOE IINTAHUPOBAHUE

BCHICCTBA. TemnooOMeH u
TCIIJIOBOC PaBHOBECHUC.

Ne | Tema ypoka Konn4yecTBo yacos Hdara Bunel, popmsl
n/n H3y4eHHUsI | KOHTPOJIA
BCEro | KOHTPOJIbHbIE | IPAKTHYeCKHUe
padoTsbl padoThI

1. | OcHOBHBIE MOJOKEHUS 1 0 0 YcTHBIN O1poc;
MOJIEKYJISIPHO-KUHETHYECKON
TEOPUU CTPOECHHUSI BELLIECTBA

2. | Maccel u pazmepbl aToMOB 1 | 1 0 1 [TuceMeHHbII
MouieKyJ. OTbIThI KOHTPOJIb;
MOATBEPK1AI0IIE OCHOBHBIE
nonoxennss MKT

3. | Mopgenu tBepaoro, xuakoro | 1 0 0 YcTHBIN o1poc;
Y Ta3000pa3HOTO COTOSTHHIMA
BEIIECTBA

4. | Kpucramnuueckue u 1 0 0 TectupoBanue;
amop¢HbIe TBEpAbIE Tena

5. | OOBsACHEHHUS CBOMCTB razos, |1 0 0 IInceMeHHBIH
AKHUJKOCTEH U TBEPABIX TEI KOHTPOJIb;
Ha OCHOBe nojoxeHnii MKT

6. | CmauuBaHus M KanuuisipHble | | 0 0 YcTHBIM 0Ipoc;
SIBIICHUS

7. | TenoBoe pacmupeHue u 1 0 0 YcTHbIl onpoc;
cKatue

8. | Temneparypa. CBa3b 1 0 0 IIncemeHHbI
TEMIIEPATYPBI CO CKOPOCTHIO KOHTPOJIb;
TEIUIOBOTO IBMKEHUS YaCTHULL

9. | BHyTpeHH:s SHEPIHs. 1 0 0 YcTHBII onpoc;
CrniocoObl U3MEHEHUS
BHYTPEHHEHN DHEPIUHU:
TeIuionepeaaya u
COBEPIIICHHE PAOOTHI.

10. | Buas! Tenonepenauu: 1 0 0 YeTHBIN 01poc;
TEIUIONPOBOJAHOCT,
KOHBEKIIMSI, N3]Ty4YEHUE.

11. | KonmnuecTBO TENIOTHI. 1 0 0 [InceMeHHbIN
VY aenbHas TEMIOEMKOCTD KOHTPOJIb;




12. [JIP Nel "CpaBHeHue [IpakTnueckas
KOJMYECTBO TEIIOTHI IPU pabora;
CMELIMBAaHUH BOJIbI pa3HOU
Temneparypbl”

13. [ JIP Ne2 "Onpenenenue IIpakTueckas
YAEIbHOU TEIIOEMKOCTH pabora;
BelecTa"

14. | YpaBHEHHE TEMIOBOTO [TuceMeHHbII
Oayranca. KOHTPOJIb;

15. | Pemenue 3anau [TuceMenHbI

KOHTpOIIb;

16. | ILl1aBnenue u OTBEpIC€BaHUE YcTHbIi onpoc;
KPUCTAIJINYECKUX BEIIECTB.

VY nenpHasg TemioTa
IUIaBJICHUSI.

17. | IlapoobpazoBanue u [MucbmenHbI
KOH/ICHCaLUSI. KOHTPOJIb;

18. | Pemrenue 3amau ITucrMeHHbIi

KOHTPOJIb;

19. | Ucniapenue. Kunenue. YcTHbIl onpoc;
VY nenwpHas Temiora
napooOpa3oBaHUsI.

20. | 3aBUCUMOCTb TEMIIEPATYPHI YCTHBIN 01Ipoc;
KUTICHUSI OT aTMOC(EPHOTO
JIABJICHUSI.

21. | BmaxxnocTs BO31yXa. [TuceMeHnHbI

KOHTPOJIb;

22. | JIP Ne3 "Omnpenenenue [IpakTrueckas
OTHOCUTEILHOMN BIAXXKHOCTHU pabora;
BO3yXa.

23. | OHeprus TorMBa. Y AeibHas YcrHblii onpoc;
TEIUIOTa CTOPaHUSL.

24. | IlpuHiumnsl paboTs [TuceMenHbI
TeruoBbIX ABurarenen. KIT/] KOHTpPOJIb;
TEIUIOBOT'O IBUTATEs.

25. | Pemenue 3agau ITuceMeHHbIi

KOHTPOJIb,




26.

TerutoBeie JABUT'aTCIIN U

3allATa OKPYKAKOLIEH

YcTHBIN onpoc;

CpEJIbL.

27. | 3aKOH coXpaHEHUs U [TuceMmenHbIt
MIPEBPALLEHUS SHEPTUNU B KOHTPOJIb;
MEXaHUYECKHUX U TEIUIOBBIX
mporueccax

28. | KontponbHas paboTta mo [TucemeHHbII
teme "TeruoBsie siBIeHUs" KOHTPOJIb;

29. | Onextpuzauus ten. JBa pona TectupoBanue;
ANEKTPUYECKUX 3aps10B.

30. | BzaumopeicTBre 3apsKeH- YcTHbIi onpoc;
HbIX Tel. 3akoH KymnoHa.

31. | Dnexkrpuueckoe noJe. YcTHbIl onpoc;

32. | [IpuHIun cynepno3uiuu [TuceMeHHbIM
ANEKTPUUYECKUX MOJIEH. KOHTPOJIb;

33. | Hocurenu 3nekTpuueckux TectupoBanue;
3apsA70B. DIeMEHTapHBIN
JIIEKTPUYECKUI 3aps]

34. | CtpoeHue aToma. TectupoBanue;

35. | IIpoBogHU- KU U [TuceMeHHbI
JTUDJIEKTPUKU. 3aKOH KOHTpOJIb;
COXPAHEHHUS AJIEKTPUUYECKOTO
3apsna

36. | DNEKTpUYECKU TOK. YcTHBIN OIpoc;
VYcnoBus cymecTBOBaHUS
ANEKTPUYECKOTO TOKA.

37. | UICTOYHHUKYN IOCTOSIHHOTO YcTHBII onpoc;
TOKa.

38. | leficTBUS 2IEKTPUUECKOTO TectupoBanue;
TOKa (TEIIOBOE, XMMUYECKOE,
MarHuTHOE). DJIEKTPUYECKUI
TOK B JKMJIKOCTSIX U ra3ax.

39. | DnexTpuyecKuii TOK B TectupoBanue;
KHUJKOCTAX U razax

40. | DnexTpuyeckas Lelb. [IpakTuueckas

pabora;
41. | Cuna ToKa. [IucemenHbII

KOHTPOJIb;




42. | JIP Ned4 "Cbopxka [IpakTuueckas
AJIEKTPUUYCCKOH 1IENHU U pabora;
W3MEPEHHE CHUIIBI TOKA B €€
pa3IMyYHbIX yyacTkax"

43. | DneKTpuyecKoe HaIpsKEHUE. [TuceMenHbI

KOHTpOJIb;

44. | JIP NeS "M3mepeHnue [IpakTnueckas
HaIpsDKEHUS Ha Pa3TUIHBIX pabora;
y4acTKa 3JIEKTPUUYECKOM
nenn"

45. | ConpotuBieHue YeTHBIN 01Ipoc;
MPOBOJIHUKA.

46. | Y nenbHOE CONMPOTUBIICHUE YcrHblit onpoc;
BEIIECTBA.

47. | 3akon Oma jJis yyacTka TectupoBanue;
LeMnu.

48. | JIP Ne6 "UN3mepeHue [IpakTrueckas
COTMPOTUBIICHUS IPOBOIHUKA paborta;

IIpU MTOMOIIN aMIiepMeTpa U
BOJILTMETpA"
49. | Pewienue 3agau [MucpmenHbI
KOHTPOJIb;

50. | IlocnenoBaTensHOE U YcTHBIN 01poc;
napajuieIbHOE COEJUHEHNE
MPOBOJTHUKOB.

51. | PaboTa 1 MOIIIHOCTH YcTHBI# o1npoc;
ANEKTPUYECKOTO TOKA.

52. | 3akon [Jxoyns—Jlenua. [TuceMenHbI

KOHTpOIIb;

53. [ JIP Ne7 "U3mepenue [IpakTnueckas
MOIITHOCTH pa0bOTHI TOKA B pabora;
3JIEKTPUYECKOH jamrie"

54. | Pemenue 3agau [TuceMenHbI

KOHTpOJIb;

55. | DnekTponpoBoIKa U [TuceMeHHbII

HOTPEOUTEIH IIEKTPHU- KOHTPOJIb;

YECKOU SHEPruu B OBITY.
Kopotkoe 3ambikanue




56.

TlocTostHHEBIE
Mar"guThl. BzanmMoaenicTeue

IIOCTOSIHHBIX MAarHuToOB.

YcTHBIN onpoc;

57. | MarautHoOe€ nose. YcTHBIN 01poc;

58. | MarautHoe noJie 3eMiIH | YcTHBI 0npoc;
€ro 3HaYCHHE VIS )KU3HU Ha
3emute. OmbIT DpcTena.

59. | MarautHoe nosne YeTHBIN 01Ipoc;
3JEKTPUUYECKOTO
Toka.lIpuMeHeHue
3JIEKTPOMArHUTOB B TEXHUKE.

60. | JIP Ne§ "Cbhopka [IpakTrueckas
3JIEKTPOMAarHuTa U €ro pabora;
ucneiTanue"

61. | JleiicTBME MarHUTHOTO MOJIS TectupoBanue;
Ha MPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEIND
IOCTOSTHHOTO TOKa.
Hcnonws3zoBanue
3JIEKTPOJIBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U
Ha TPAHCIOPTE

62. | OnbiTel @apanes. SABneHue ITucrMeHHbIi
3JI€KTPOMAarHUTHOM KOHTPOJIb;
UHIYKIUU

63. | [IpaBuno Jlenna. YcTHBI# onpoc;

64. | DnekTporeHeparop. YeTHBIN 01IpoC;
Crioco0b1 nosryueHust
3JEKTPUYECKON SHEPTUH.

65. | DneKTpoCcTaHINKI CamMooreHka ¢
Ha BO300HOBJISIEMBIX WCTIOTb30BAaHUEM
HWCTOYHUKAX SHEPTrUU «OneHouHoro

JUCTaY;

66. | KouTponpHas pabota Kontponbnas

pabora;

67. | [ToBTOpenue CamMoorieHKa ¢

HCIIOJIb30BaHUEM
«O1neHoYHoro

JIUCTa»,




68. | UToroBast KOHTpOJIbHAS 1 KoHntponbHas
paborta pabora;
OBLIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O TIPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

®dwusuka 8 kimacc/Ilepeimkun A.B., OO0 «IPODA»; AO «M3narensctBo [IpocBemienuey;

METOANUYECKHUE MATEPUAJIBI U1 YYUTEJIA

®usuka, 8 kiacc, Meronnueckoe nocodue k yueonuky A.B. [lepormkuna

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru/ - Poccuiickas 3iaeKTpoHHAs 1MIKOJIa

https://obrazavr.ru/ - UHTepakTHBHBIE YPOKH 1O MIKOJIBHOM MIPOrpaMme

https://www.youtube.com/ - BuneoxocTtunr

https://rosuchebnik.ru/ Jluaus YMK A.B. Ilepsimkuna. ®uzuka (7-9) 35eKTpOHHOE MPUIIOKEHHUE K YUSOHUKY



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYAOBAHHME

O6opyaoBaHue ajisi JEMOHCTPAIIMOHHBIX OIBITOB

bapomeTtp-anepounn

['urpometp (cuxpomerp)

TepMoMeTp 1EMOHCTPALIMOHHBIN

[IITaTnB 1eMOHCTPALIMOHHBIN

CTONMK MOABEMHBIN

M cTOYHMK TOCTOSIHHOTO M IEPEMEHHOIO HANIPSKEHUS

JrnHamomMeTp AEMOHCTPAlMOHHbBIN

MaHOoMeTp KUAKOCTHOM JEMOHCTPAIIMOHHBII

KamepToH Ha pe30HaHCHOM SIIMKE

Hacoc BakyyMHBII C 3JIEKTPONPUBOAOM

Tapenka BakyyMHas

Benepko Apxumena

OrauBo BO34yILIHOE

[Tpubop 11 IEeMOHCTpAIK JaBICHUS B )KUIKOCTH

[TpubGop a1 teMoHCcTpaIi aTMOCEPHOTO aBIeHUs (MaraeOyprcKue moryapus)
Ha6op Ten paBHOrO 00BEMa

HaGop Ten paBHOI Macchl

Cocynsl coobaromuecs

Tpy6Oxa Herorona

[Tap ITackans

[[Tap ¢ konpLOM

HunuHapsl CBUHIIOBBIE CO CTPYTOM

I'py3 HabopHbIit 1 KT

TpancopmaTop yHUBEpCaIbHbIHI

[Tpubop Jlenua

Maraut ayroo6pasHblil 1eMOHCTPAIIMOHHBIH

Maraur nosocoBoi 1eMOHCTPAIMOHHBIH (T1apa)

CTpenky MarHUTHBIE HA IITATUBAX

Hab6op nemoHcTparmonHnslil "OnekrpoctaTiuka” (3IEKTPOCKOMHI (2 MIT.), CyaTaH (2 mIT.), najoyka
CTEKJISTHHAS, MajJoyka Y00HUTOBAS, IITATUBHI U30JIUPYIOIKE (2 IIIT.)
MaruHa 3nekTpodopHasi MM BHICOKOBOJIBTHBIN HCTOYHHUK
Habop xkanwinspoB Ha MOJCTaBKe

[Tpubop /1 IEMOHCTpAIMK TEIUIONPOBOAHOCTH TET

HaGop ast ieMOHCTpaluy 3JEKTPUUECKUX MOJIeH

HaGop amnst ieMOHCTpalliil MArHUTHBIX TTOJICH

Hab6op nemoncrparmonnsiii "TlocTosHHBINA TOK"

HabGop nemonctparmonHnsiii "['a30Bble 3aKOHBI U CBOMCTBA HACKHIIIEHHBIX TApOB"
HaGop nemoncTpannonnslii "BoaHoBas ontuka"
CrneKTpocKoI ABYXTPYOHBII

Habop criekTpaibHBIX TPYOOK C HCTOYHUKOM MTUTAHUS
KoMIuieKkT nocyibl 1IeMOHCTPAILMOHHOM € MPUHAIIEKHOCTSIMU
Kommnekt npoBoioB



JlononHuTenbHOE 000py0BaHKE

I'eneparop 3ByKOBOU

MamnHa BoJIHOBas

[Tucroner OanmucTUYecKui

Hab6op nemoHcTparnmonsslii "MexaHnuueckue siBJICHH "

Habop nemMoHcTpannoHHblil "MexaHnudeckue KoueOaHus U BOJIHbI"

Habop nemMoHcTpannoHHbIH "DnekTpoguHaMuka”

Ha6op nemoHncTpannonHslii "BoiaHoBas BaHHA"

Habop nemoncTpaunonsslii "['eomeTpuyeckas ontuka"

KommekT npubopoB v MpUHAAISKHOCTEH ISl JEMOHCTPALIMH CBOMCTB 3JIEKTPOMArHUTHBIX BOJTH
Habop nemoncrpaunonnsiii "Onpenenenue noctossuHoi [lnanka"

O6opynoBanue A 1a60paTOPHBIX PadOT U MPAKTUMYMOB

ObopynoBanue i 71a00PATOPHBIX PabOT U YUEHUYECKUX OMBITOB (Ha 0a3e KoMIUIEKTOB st OI'D)
HaGops! 11 mpakTukyma

KoMIUIeKT 17151 mpakTUKyMa [0 ONTHKE

KoMIUIEeKT 17151 mpakTUKyMa 10 MEXaHUKe

KoMIutekT 15 mpakTUKyMa 1o MOJICKYJISIPHOU (pU3nKe

KoMIuiexT 7151 npakTHKyMa 1O 3JIEKTPUYECTBY

KoMIuiexT 17151 mpakTHKyMa 10 3JIEKTPOANHAMUKE

OBOPYJIOBAHME JIJISI TPOBEJIEHUS JIABOPATOPHBIX, MIPAKTHUYECKHNX PABOT,
JTEMOHCTPAIIIA

O6opynoBanue st JEMOHCTPALIMOHHBIX OIMBITOB
BbapomeTp-aneponn

I'urpometp (cuxpomerp)

TepmomeTp IEMOHCTPALIMOHHBIN

[IITaTnB 1eMOHCTPALIMOHHBIN

CTonuK moabeMHbBIN

W cTouHMK TOCTOSITHHOTO M TIEPEMEHHOTO HAMIPSKEHUS
JnnaMoMeTp 1eMOHCTPAIMOHHBIN

MaHOoMeTp KUAKOCTHOM JEMOHCTPALIMOHHBIN
KamepToH Ha pe30HAHCHOM SIIIIHKE

Hacoc BakyyMHBI C 3JIEKTPOTIPHBOIOM

Tapenka BakyyMHas

Benepko Apxumena

OruuBo BO3yIIHOE

[Tpubop 11 IeMOHCTpalK JaBICHUS B )KUIKOCTH
[Tpubop a1 teMoHCTpaIi aTMOCPEPHOTO aBIeHUs (MaraeOyprcKue moryapusi)
HaGop Ten paBHOrO 00BEMa

HaGop Ten paBHOI Macchl

Cocyapl coobmiaronuecs

TpyOka HproToHa

[ITap ITackans

[ITap ¢ xonbIOM

[{unuHIpBl CBUHIOBBIE CO CTPYTOM

I'py3 HabGopHbIi 1 KT

TpanchopmaTop yHHBEPCATbHBIN



[Tpubop Jlenua

Maruaut ayroo6pasHblil 1eMOHCTPAIIMOHHBIH

Maraur nosocoBoi 1eMOHCTPAIMOHHBIH (Tapa)

CTpenkyu MarHUTHBIE HA IITATUBAX

Hab6op nemoHcTpanmonHslil "OnekrpoctaTiuka” (3MEKTPOCKOMNHI (2 MIT.), CyaTaH (2 mIT.), najoyka
CTEKJISTHHAS, MajJoyka Y00HUTOBAS, IITATUBHI U30JIUPYIOLIUE (2 IIT.)

MarmHa »5ekTpogopHasi UM BEICOKOBOJIBTHBIN HCTOUHUK

Habop xanminspoB Ha MOJCTaBKe

[TpuGop 1t IeMOHCTpaIMK TETIONPOBOIHOCTH TET

HaGop ans 1eMOHCTpaLuy 3JEKTPUUECKUX MOJIeH

HaGop amns 1eMOHCTpalluil MAarHUTHBIX MOJICH

Ha6op nemoncrparnmonnsiii "TlocTosHHBIN TOK"

HabGop nemonctparmonHnsiii "["'a30Bble 3aKOHBI U CBOMCTBA HACKHIIIEHHBIX TApOB"
HaGop nemoHcTpannonHslii "BoaHoBas ontuka"

CrnieKTpocKoI ABYXTpYOHBIH

HaGop cniekTpanbHbIX TPyOOK ¢ HCTOYHUKOM MUTaHUS

KoMIu1eKkT nocyibl 1IeMOHCTPALIMOHHOM € IPUHAIEKHOCTIMU

Kommnekt npoBoioB

JlononHuTeNpHOE 000PYI0BaHHE

I'enepartop 3ByKOBOM

Maimnnaa BoJTHOBas

[TucToneT GamTMCTUICCKUIA

HaGop nemoHcTpanmoHHbIil "MexaHndeckue siBICHHS "

HabGop nemoHcTpanmonHblil "MexaHndeckue KoJieOaHus ¥ BOJTHBI"

Habop nemMoHCcTpannoHHbIH "DnekTpoguHaMuKa'

Ha6op nemoncTpannonsslii "BomHoBas BaHHA"

Habop nemoncTpannonnsiii "I eomeTprudeckas onruka"

KommuiekT npubopoB 1 MpUHAIEKHOCTEN U1l IEMOHCTPALIMM CBOMCTB 3JIEKTPOMArHUTHBIX BOJH
Hab6op nemoncrpanuonssiil "Onpenenenue nocrosiHHoi [lnanka"
ObopynoBanue it 7a00paTOPHBIX PabOT U MPAKTUMYMOB

O6opymoBanue 175 1a00paTOPHBIX PadOT M yUSHUUECKHX ONBITOB (Ha 0a3ze KoMIuieKToB 1j1st OI'D)
Habops! a1 mpakTukyma

KoMIuiexT 115 mpakTuKyMa 1o ONTHKE

KoMIuiexT 1715 mpakTuKyMa 1o MexaHHKe

KomMmruiekT 7151 mpakTHKyMa 1o MOJIEKYJISIPHON (pU3nKe

KoMIuiekT 17151 mpakTHKyMa IO 3JIEKTPUYECTBY

KoMmuiekT 1715 mpakTUKyMa 10 3JIEKTPOAMHAMUKE
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