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MNOACHUTEJIBHAS 3AIINCKA

Conepkanue IporpaMMbl HalpaBJIeHO Ha (POPMUPOBAHKE €CTECTBEHHOHAYYHOM IPaMOTHOCTH YYaIlIuXcs U
OpraHHM3aLUI0 H3yYeHHs (PU3UKH Ha JISATEIbHOCTHON OCHOBE. B Hell yUnTHIBAIOTCS BO3MOKHOCTH IIPEIMETa
B peammzauuu Tpeboanuit ®I'OC OOO K mIaHUpPyEeMbIM JIMYHOCTHBIM U METAIPEIMETHBIM pe3yIbTaTaM
00y4eHUs, a TAKXKE MEKIPEIMETHBIC CBSI3M €CTECTBCHHOHAYYHBIX YUEOHBIX ITPEIMETOB Ha YPOBHE
OCHOBHOT'0O 00111ero 00pa3oBaHusI.

OBIIASA XAPAKTEPUCTHUKA YYEBHOTI'O ITIPEJIMETA «®PU3UKA»

Kypc ¢puznkn — cucteMoo0pa3yronmii A eCTeCTBEHHOHAYYHBIX Y4EOHBIX ITPEIMETOB, IIOCKOIBKY
¢du3nUecKre 3aKOHbI JISKAT B OCHOBE IPOILIECCOB U SIBJICHUH, H3y4aeMbIX XUMHEW, ONOJIOTHEH, acTpOHOMHUEH
u ¢pusznyeckoi reorpadueit. uznka — ITO MPeIMET, KOTOPHIH HE TOJIBKO BHOCUT OCHOBHOM BKJIA B
€CTeCTBEHHOHAYYHYIO KapTUHY MHUPA, HO U IPEJOCTaBIIIET Hanbosiee sICHbIe 00pa3ibl IPUMEHEHHUS HAyYHOTO
METO/a MO3HAHU, T.€. CII0c00a MOTYUYEeHHUs JOCTOBEPHBIX 3HaHUK 0 Mupe. Hakonen, ¢pusuka — 310
IIpEeIMET, KOTOPBIN HApsALYy C APYTUMHU €CTECTBEHHOHAYUYHBIMU ITPEIMETaMU JI0JKEH 1aTh HIKOJbHUKAM
npeJCTaBIeHUE 00 YBICKATEIbHOCTH HAYYHOTO UCCIIEIOBAHUS U PAJOCTH CAMOCTOSATEIIEHOTO OTKPBITUS
HOBOT'O 3HAHMUS.

OpHa 13 rIaBHBIX 33/1a4 GU3NIECKOT0 00pa30BaHUs B CTPYKType 00IIero 00pa3oBaHus COCTOUT B
(bopMHpPOBaHNHN €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 ABJIIETCS BBISIBICHHUE U MOJArOTOBKA TAJIAHTJIMBBIX MOJIOABIX JIFOJEH /7151 IPOIOJKEHUS
00pa3oBaHus U JaTbHEHIIeH MpohecCHOHATLHON AEATEIBHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX
UCCJIEIOBAaHUM U CO3aHUU HOBBIX TeXHOJIOTuil. COorjaacHO NPUHATOMY B MEXAYHApOAHOM COOOILECTBE
onpezeneHuto, EcrecTBeHHOHay4YHasi TpaMOTHOCTb — 3TO CIIOCOOHOCTD YEJIOBEKA 3aHUMAaTh aKTUBHYIO I'pax-
JAHCKYIO TIO3UIIMIO 110 OOIIECTBEHHO 3HAaYMMbIM BOIPOCAaM, CBSI3aHHBIM C €CTECTBEHHBIMH HayKaMH, U €T0
TOTOBHOCTh UHTEPECOBATHCSI €CTECTBEHHOHAYYHBIMU HAeIMU. HayuyHOrpaMOTHBIN 4eIOBEK CTPEMUTCS
y4acTBOBaTh B apT'yMEHTHPOBAHHOM OOCY>KIEHHUH MPOOIEM, OTHOCAIINXCS K €CTECTBEHHBIM HayKaM U

TCXHOJIOTHAM, UTO Tpe6yeT OT HET0 CIICAYIOIHNX KOMIICTCHTHOCTEI:
— HAy4HO 0OBACHATH SIBJICHHA,
— OIICHUBATHb U TIOHUMATb 0COOEHHOCTHU HAay4YHOT'O UCCJICJOBAHUA,
— HHTCPIIPETUPOBATHL JaHHBIC U UCTIO0JIb30BATh HAYYHBIC JOKA3aTCIILCTBA JIA MMOJIYUCHUS BEIBOJOB.

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

HOEJIN U3YYEHUSA YYEBHOI'O IPEJIMETA «®PU3UKA»

Henu u3yueHus: pu3nku Ha ypoBHE OCHOBHOI'O 0011ero o0pa3oBanus onpeaenensl B Konuenuuu
npenogaBaHus yueOHoro npeamera « Pusnkay» B o0pa3oBaTeIbHbIX opranu3aiusax Poccuiickoit @enepanuu,
pealn3yIoNX OCHOBHBIE 00111€00pa3oBaTeIbHbBIE MPOTpaMMbl, YTBEPKIEHHON pemenneM Komnernn
MunucrtepcTBa npocsernieHus: Poccuiickoit deaepanuu, mpotokoi ot 3 gexadps 2019 r. Ne [TK4BH.

Henu usyueHus: Gpu3uku:

— TpuOOpeTeHNEe UHTEpeCca U CTPEMIICHHUS 00yUYaIOMIMUXCsI K HAYYHOMY W3YYEHHUIO TPHPOJIBL,

pa3BUTHE UX UHTEIUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

— Ppa3BUTHUC HpCﬂCTaBHeHI/Iﬁ 0 HAYYHOM MCTOAC MMO3HAHUA U (bOPMI/IpOBaHI/Ie HUCCICA0BATCIILCKOT'O

OTHOIICHHA K OKPYXAIOMIUM SBJICHUSIM,



— (opMHpOBaHNE HAYIHOTO MUPOBO33PEHUS KaK Pe3ysIbTaTa U3y4YeHUsI OCHOB CTPOCHHS MAaTEPUH U
(yHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

— (QopMupoBaHUE IPEACTABICHUN O POIU HU3UKHU JUTsl pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU
M TEXHOJIOTHIA

— pa3BUTHUE MPECTABIECHUN O BOZMOXKHBIX chepax Oynyiielt mpodhecCuOHaIbHON AesITENbHOCTH,

CBSI3aHHOM C (PU3UKOI, MOATOTOBKA K JlajbHeHIIeMy 00y4eHHIO B 3TOM HAIpaBICHUH.

I[OCTI/I)KCHI/IC JTHUX LieJel Ha YPOBHEC OCHOBHOT'O O6I.I.ICFO O6pa3OBaHI/I${ obOecrieunBacTCs peIICHUCM
CJIcAyromux 3aaaq:

— mnpuoOpeTeHue 3HaHUI O AUCKPETHOM CTPOEHUU BEIIECTBA, O MEXaHUYECKHX, TETJIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

— TIpHOOpeTeHNEe YMEHUH ONMUCHIBATh U O0BACHATH (PU3NUYECKUE SIBJICHHSI C UCIOJIb30BaHUEM
MOJYYEHHBIX 3HAHUM;

— OCBOEHHE METOJIOB PEIICHUS MPOCTEHIINX PACUETHBIX 3a/1a4 C UCIIOJIb30BaHUEM (PU3HMUECKHUX
MoJieJIel, TBOPUYECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

— Pa3BUTHUC YMCHI/Iﬁ Ha6J'IIO,Z[aTI) IIPUPOAHBIC ABJICHUSA W BBIIIOJIHATE OIIBITHI, J'Ia60paTOpHBIe pa6OTI)I u
OKCIICPUMCHTAJIBHBIC UCCJICJOBAHUS C UCITOJIb30BAHUCM U3MCPUTCIIbHBIX HpI/I60pOB;

— OCBOEHHE IPUEMOB padOTHI ¢ HH(poOpManHen GU3NUECKOro coepkanus, BKI0Yas HHPOPMAIIHIO O
COBPEMEHHBIX JOCTI)KEHUAX (PU3MKH; aHAJN3 U KPUTUYECKOE OlleHMBaHNe HH(DOpMAIIHH;

— 3HaKOMCTBO cO cepamu podeccruoHaIbHOM 1eATeTbHOCTH, CBSI3aHHBIMU C (GU3HUKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JTOCTHKEHUSIX (DU3HUECKON HAYKH.
MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBercTBHE ¢ DT'OC OO0 (umsuka sBisieTcs 00s13aTSIHBIM MPEAMETOM Ha YPOBHE OCHOBHOTO
obmrero oopazoBanus. JlaHHas MporpaMMa MpeaycMaTpuBaeT u3ydeHne GU3nKu Ha 6a30BOM YpOBHE B 8
Kjlacce B 00b€Me 68 yacoB 1o 2 yaca B HEJEIIO.



COJAEP)KAHUE YYEBHOI'O ITIPEIMETA

Pa3gen 1. TerioBbie ABJICHUSA

OCHOBHBIE TIOJIOKEHUS MOJICKYJIIPHO-KHHETUYECKON TEOPUHU CTPOCHHMSI BellecTBa. Macca u pa3mepsl
aTOMOB M MOJIeKyJ1. ONBITHI, TOATBEPIKIAIOIINE OCHOBHBIE TTOJIOKEHHUST MOJICKYJIIPHO-KHHETUYECKON TEOPUH.

Mogenu TBEPIOTO, JKUIKOTO B Ta3000pa3HOT0 COCTOSHUN BemecTBa. Kpucrammuiyeckrue u aMmop@HbIe Tema.
OObscHEHnE CBOMCTB ra3oB, JKUIKOCTEH U TBEPIBIX TEJl HA OCHOBE MOJIO0XKEHUH MOJIEKYJIPHO-KHHETHYECKON
teopur. CMauyMBaHUE U KaMWUISIPHBIC sIBJICHUS. TemIoBoe paciupeHne u cxaThe.

Temmnepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO TETUIOBOTO ABHKEHUS YaCTHII.

Buytpennss sueprust Crioco0bl H3MEHEHUS BHYTPEHHEH SHEprUU: TeIuionepeiada U COBEpIIeHIE paOOThL.
Bunsl Tenonepenaun: TemIONPOBOIHOCTb, KOHBEKIIMS, U3TyUEHNUE.

KonnuecTBo Temnotel. Y aenbHas TEIIOEMKOCTH BelllecTBa. TernnooOMeH U TEIIOBOe paBHOBECHE.
VYpaBHenue TeroBoro 6ananca. [InaBnenre u oTBepleBaHUE KPHUCTAUIMYECKUX BELIECTB. Y JelbHas
tertoTa rasneHus. [TapooOpa3zoBanue u konnencanus. Mcmapenne (MC). Kunenue. Y nenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbI KUTIEHHUS OT aTMoc(hepHOro naBieHus. BiaxHOCTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHAas TEIJI0TAa CTOPAHUS.

[Tpunnume! padoTel TermoBeix aeuratenei. KIT/ remmoBoro aeuratesns. TeroBeie IBUTraTeIu U 3alIuTa
okpyxarorieit cpeast (MC). 3akoH coXpaHEHHUS U MTPEBPAICHUS YHEPTUHU B TEIIOBBIX mporeccax (MC).

emoncmpayuu

. HaGnromeHne OpOYHOBCKOTO JIBHKCHHUS

. Habmonenue muddyzun

. HaOnroieHue siBlieHU CMavYMBaHUS M KAlTWLISIPHBIX SIBIICHUI

. HaOnroieHue TerioBoro pacuimpeHust Tel

. I3MeHeHne naBieHus ra3a Mpu M3MEHEHHH 00bEMa U HarpEeBAaHUH WIIH OXJIAXKICHUH
. [IpaBua u3MepeHus: TeMIepaTyphbl

. Bugp! Termonepenaun

0 3 N L AW

. OxnaxaeHue npu COBEPIIEHUN PaOOTHI

9. HarpeBanue nipu coBepiieHUH padOThl BHEITHUMH CUIIAMU
10. CpaBHEHME TEIUIOEMKOCTEN pa3IMYHbIX BELIECTB

11. HaOmroaeHue KUmeHus

12 .HabmroaeHne mocTOSHCTBA TEMIIEPATYPhI MPH TUIABIICHUN
13. Mopenu TemI0oBEIX JBUTaTeICH

Jlabopamopuvie pabomot u onvimul

1. OnbITH IO OOHAPYKEHUIO IEHCTBUS CHIT MOJIEKYJISIPHOTO IPUTSHKEHUS

2. OnbITHI IO BBIPALMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM MJIU caxapa

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

4. Omnpenenenue 1aBiIeHUs BO3AyXa B OaJIOHE MINTPHULIA

5. OmnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBICHHUS BO3/yXa OT ero 00b&Ma U HarpeBaHus iU
OXJIXKICHUS

6. IlpoBepka runoTe3s! TMHEHHOM 3aBUCUMOCTH JUTMHBI CTOJIONMKA KHUIKOCTH B TEPMOMETPUIECKOHN TpyOKe
OT TEMIIEPATYPbI

7. HaGnroenue n3MeHeHHsI BHyTPEHHEW YHEPTUU Teja B pe3yibTaTe TEIUIONepeadn U padOThl BHEIIHUX
cuil

8. MccnenoBaHue sIBIEHUS TEIUIOOOMEHA IPY CMEITMBAHUU XOJIOJHOW U TOPSYEH BOJIBI

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

MCTAJUIMYCCKUM MUIUHAPOM



10. Onpenenenne yaenbHOU TEIIIOEMKOCTH BEIIECTBA
11. HUccnenoBanue mporuecca UCTiapeHust

12. Omnpesenenre OTHOCUTENBHON BIAYKHOCTH BO3yXa
13. Onpenenenne yaenbHON TEIJIOTH TUTABJICHUS JIb/Ia

Pasnen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI

Dnektpuzarus Ten. [[Ba pona anexkTpudeckux 3apsaaoB. Bzanmoneictere 3apspkeHHBIX Tesl. 3akoH Kyinona
(3aBI/ICI/IMOCTB CHUJIbI BSaHMOI[eﬁCTBHﬂ 3apSAKCHHBIX TCJI OT BEJIMYUHEBI 3apsAa0B U PACCTOAHUA MEKIY TeJ'IaMI/I).
Dnektpuyeckoe mosie. Hanpsok€HHOCTE 2JIeKTpruecKoro mojst. [IpuHIUn Cyneprno3uine dIeKTPUIECKUX

MoJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu s5ekTpudeckux 3apsaa0B. DJIeMEHTapHbIN 3eKTpudeckuii 3apsa. Ctpoenue atoma. [IpoBogHukmu
U IURJIEKTPUKH. 3aKOH COXPAaHEHUS DIIEKTPUUECKOro 3apsija.

DIEKTPUYECKHUM TOK. Y CJIOBUS CYIIECTBOBAHUS JIEKTPUUECKOr0 TOKA. ICTOYHMKH IMOCTOSTHHOTO TOKA.
JleficTBHSI SNIEKTPUYECKOTO TOKA (TEIUIOBOE, XMUMHYECKOE, MarHUTHOE). DJIEKTPUUECKHH TOK B KUIKOCTSIX
U Tazax.

DnekTpuyeckas 1enb. Cuiia Toka. IJIeKTpruueckoe HanpskeHue. ConpoTUBICHUE TPOBOAHUKA. Y ICIbHOE
compoTHBIIeHUE BemlecTBa. 3akoH OMa aiist yuactka nenu. [locienoBarensHoe U napayuieIbHOE COeIMHEHUE
MIPOBOJHUKOB.

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

[TocTosinHble MarHuThl. B3ammoneicTBUE MOCTOSHHBIX MAarHUTOB. MarHutHoe mosie. MarHutHoe mnose
3eMiu ¥ ero 3HaueHue A ku3Hu Ha 3emuie. OnbIT DpcTena. MarHuTHoOe mojie JIeKTPHIECKOro TOKa.
[IprMeHeHue IeKTPOMAarHuTOB B TEXHUKE. J[eliCTBHE MAarHUTHOTO TMOJISI HA TPOBOJHUK C TOKOM.
DJeKTpOABUTATEb IOCTOSTHHOTO TOKa. Vcronb30BaHue 3NIeKTpoIBUraTeNiel B TEXHUYECKUX YCTPOICTBAX U
Ha TPaHCIOpTE.

OmnsiTel Dapanes. SABnenue snekTpoMarHuTHON HHAYKUUU. [IpaBumno Jlenma. Dnekrporenepatop. CrocoOb
MOJTyYEHUs DIIEKTPUIECKON YHEPTUH. DIEKTPOCTAHIIUU Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTUH.

Hemoncmpayuu

OnexTpusanus Ten

JIBa poza 2IEKTpUYECKUX 3apsI0B U B3aUMOJEHCTBUE 3apSyKEHHBIX TeEll
YCTpOUCTBO U JEUCTBUE DIIEKTPOCKOIA

OnexTpocTaTuuecKast UHIYKIMS

3aKOH COXpaHEHMsI dJIEKTPUUECKUX 3apsII0B

[IpoBOIHUKY U TUANEKTPUKH

MonennpoBaHu€E CUIIOBBIX JIMHUH 3JIEKTPUYECKOTO MOJIS
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M cTOUHUKY TOCTOSIHHOI'O TOKA

e

JIefcTBUA DIIEKTPUYECKOTO TOKA
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S

. DIIEKTPUUECKUI TOK B )KHIKOCTH
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. 'a30BBI#1 pa3psn
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N

. I3Mepenue cuiipl TOKa aMIepMeTpoM

[a—
(98]

. I/I3MepeHHe SJICKTPUYCCKOTO HAIPSKECHUA BOJBTMCTPOM

[
4;

. Peocrar u mara3uH cOnpOTHUBIICHUN

[a—
(9]

. B3aHMOHeﬁCTBHC IIOCTOAHHBIX MarHuToOB

[a—
N

. MOIIGJII/IpOBaHI/Ie HCBO3MOXXHOCTH pa3ACJICHU IMMOJIIOCOB MarHuTa

[a—
-

. MOIICJII/IpOBaHI/Ie MarduTHBIX TT0JICH ITOCTOSHHBIX MarHUTOB

[a—
o0

. OnbIT Opcrena



19. MarauTHOE 10JI€ TOKA. DJIEKTPOMAarHuT

20. [le¥icTBHUE€ MarHUTHOTO MOJISI HA IPOBOJAHUK C TOKOM

21 DnexTpoaBUraTeab NOCTOSHHOIO TOKA

22. UccnenoBaHue sIBIEHUS 3E€KTPOMArHUTHOM UHAYKIUU

23. OnsiTel Papanes

24. 3aBUCUMOCTb HAIpPaBJICHHs MHIYKIMOHHOTO TOKA OT YCJIOBHI €r0 BO3SHUKHOBEHHUS
25. DIIEKTpOreHepaTop NOCTOSIHHOTO TOKa

Jlabopamopuvie pabomot u onvimul
OmnbITHI 110 HAOTIOACHHUIO STIEKTPU3AINH T HHIYKIIUEH U MPU COMTPUKOCHOBEHUU
I/ICCHCILOBaHI/Ie ﬂeﬁCTBHH QJICKTPHUYCCKOI'O I10JIA Ha ITPOBOAHUKHA U JUIJICKTPUKH

C6opka 1 mpoBepKa padOThI ANEKTPHUUECKON LIENH MOCTOSTHHOTO TOKA
W3mepenue U peryupoBaHue CUIIbl TOKA

A

M3mepeHue u peryanpoBaHue HaNpsHKEHUS

6. HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, HIYILETO YEPE3 PE3UCTOP, OT COIIPOTUBIIEHUSI PE3UCTOPA U
HaAIpPsDKEHUS Ha PEe3UCTOpe

7. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUYECKOIO CONPOTUBIIEHUS IPOBOJHUKA OT €T0 JUIMHBI,
IUIOLIA/IM NIONIEPEYHOI0 CEUYEHUs U MaTepuaia

8. IlpoBepka npaBuiia CIOKEHUS HANPSKEHUI NPU MOCIEI0BATEIBHOM COEIUHEHUH JIBYX PE3UCTOPOB

9. IlpoBepka npaBuia JUIsl CUJIbl TOKA NPU NapajuIeIbHOM COEIMHEHUH PE3UCTOPOB

10. Omnpenenennie paboThHI AIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 pe3UCTop

11. Onpenenenre MOIIHOCTH AIEKTPUIECKOTO TOKA, BBIJIEISIEMON Ha pE3UCTOpE

12. VccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MJIYILIErO Yepe3 JaMIIOUKy, OT HANPSKEHUs Ha Hel

13. Onpenenenne KI1/] narpeBarens

14. VccnenoBaHnue MarHUTHOTO B3aUMOJAEUCTBUS TOCTOSIHHBIX MarHUTOB

15. 3y4eHne MarHUTHOTO TTOJISl TIOCTOSIHHBIX MAarHUTOB MPH UX 00BETMHEHUN U pa3eliCHHN

16. UccnenoBanue AecTBUS 3JEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENIKY

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

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

19. KoncrpyupoBanue U H3yuyeHue pabOThl AJIEKTPOJABUTaTEINs

20. U3mepenue KII/I anexkTpoaBUraTeabHON YCTaHOBKH

21. OnBITHI IO UCCIIEAOBAHUIO SBJICHUS YJICKTPOMArHUTHOW MHIYKIIUW: UCCIIEIOBAaHNUE U3MCHEHUI

SHAYCHUS U HAIIPABJICHUSA WHAYKIIMOHHOI'O TOKa



IIVTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

N3yuenue pusmnku B 8 Kjlacce HaNMpaBICHO Ha JIOCTHKEHUE 00yUYaIOLUMUCS JINYHOCTHBIX,
MeETaNpeIMETHBIX U MIPEIMETHBIX Pe3yIbTaTOB OCBOEHHUS yUeOHOIO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI
Ilampuomuueckoe eocnumanue:
— TIpOsIBIIEHHE HHTEepeca K HCTOPUU U COBPEMEHHOMY COCTOSIHMIO POCCHUICKON (PM3NUECKOM HAyKH;
— IIEHHOCTHOE OTHOIIEHHE K JOCTHKEHUSIM POCCUICKUX YUEHBIX (PU3UKOB.
I'pasicoanckoe u 0yxoeno-npascmeennoe 60Cnumanue:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CYX/I€HUH 0OLIECTBEHHO-3HAUUMBIX M THYECKUX POOIIeM,
CBSI3aHHBIX C MPAKTUYECKUM PUMEHEHHUEM JTOCTHKECHUN (PU3UKY;

— OCO3HAaHUC BaA’KHOCTU MOPAJIbHO-3TUYCCKUX MMPUHIIUIIOB B ACATCIIBHOCTHU y‘-IéHOI‘O.
Icmemuueckoe ocnumanue:

— BOCIIPHUATHUE ICTETUYECKUX Ka4eCTB (PU3NUECKOM HAyKH: €€ TapMOHHMYHOTO IOCTPOCHHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH.

llennocmu HAY4YHO20 NO3HAHUA:

— OCO3HaHHE IIEHHOCTH (PU3NIECKOI HAyKH KaK MOIIHOTO WHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHUN, BAJKHEHUILIEH COCTABIIAIONIEH KyJIbTYpPBI;

— pa3BUTHE HAYYHOH JIF0O03HATEIBHOCTH, UHTEPECA K UCCIIEI0BATEIbCKON AESITEIbHOCTH.
Dopmuposanue Kyabmypot 300p06ba U IMOUUOHATbHO20 OJ1A20NONYYUA:

— OCO3HaHHE LIEHHOCTU 0€30MacHOro 00pasa )KU3HU B COBPEMEHHOM TEXHOJOTUYECKOM MHUPE,
BKHOCTH TIpaBuJI 0€30MMaCHOT0 MOBEICHUS Ha TPAHCIIOPTE, HA JOPOTaX, C JIEKTPUUECKUM H TETUIOBBIM
000pyI0BaHHUEM B JIOMAITHUX YCJIOBUSX;

— ¢(hOpMHUPOBAHHOCTh HaBbIKa pe(IeKCUH, IPU3HAHUE CBOETO IIpaBa Ha OMIKUOKY M TaKOI'o e MpaBa y
JIPYroro 4ejoBeKa.

Tpyooeoe éocnumanue:

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

TEXHOJIOTMYECKON M COLMAIbHOMN HaNpaBJICHHOCTH, TPEOYIOLIUX B TOM YUCIE U (U3NYECKUX 3HAHUM;
— HUHTepec K MPaKTHYECKOMY H3YyYEeHHIO Mpodeccuii, CBSI3aHHBIX C PUIUKOM.
JKonocuueckoe 6ocnumanue:

— OpHUEHTaIs Ha TpUMEHEeHNe (PU3UIECKUX 3HAHUM JISl PEIISHU 3a/1a9 B 00JIaCTH OKPY KArOIICH
Cpebl, TUTAHUPOBAHUS IOCTYIKOB U OIICHKH WX BO3MOXHBIX MTOCJICICTBHM JIJIsi OKPYIKAOIIECH CPEIbI;

— OCO3HaHHE TJ00ATBHOTO XapaKTepa HKOJIOTHYECKUX MPOoOJIeM U MyTel UX pelieHusl.

Aoanmauyusa odyuaroue2oca K u3MeHAIOUWUMCA YCIA08UAM COYUAIbHOU U RPUPOOHOIL CPeObl:

— l'IOTpe6HOCTB BO BSaHMOHeﬁCTBHH IIPpH BBIIIOJTHCHHUHN HCCJIC,I[OB&HHI;'I H IIPOCKTOB (bHSI/I‘IeCKOfI
HarpaBJICHHOCTHU, OTKPBITOCTD OIIBITY U 3HAHUAM APYTIUX;

— HOBBINICHUC YPOBH:A CBOEH KOMIIETCHTHOCTH Uepe3 IMPAKTHYCCKYIO OCATCIIbHOCTD,

— TOTPeOHOCTH B POPMUPOBAHUU HOBBIX 3HAHHI, B TOM yucIie (OPMYIHPOBATh 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;
— IINIAaHUPOBAHUEC CBOCTO Pa3BUTHUS B HpI/I06pCTeHI/II/I HOBBIX (bI/ISI/I‘leCKI/IX 3HaHPII>i;

— CTPCMIJICHHUC aHAJIIM3UPOBATH U BBIABIIATE B3aUMOCBA3U IIPUPOIBI, O6H_IeCTBa 1 3KOHOMHKH, B TOM
YHUCJIC C UCIIO0JIb30BAHUEM (I)I/I3I/I‘{eCKI/IX 3HaHPII>i;

— OIICHKA CBOUX JICUCTBUH C YUETOM BIHSIHHSI Ha OKPYXKAIOIIYIO CPENy, BO3SMOXHBIX TJI00ATbHBIX
HOCJIENCTBUM.
METAIIPEJIMETHBIE PE3YJIBTATHI

YHuBepcanbHbIe MO3HABATEIbHBIE AEHCTBUS

ba3zoevie nocuueckue oeiicmeun:
— BBISBJIATH U XapaKTePU30BaTh CYIIECTBEHHBIE TIPU3HAKU OOHEKTOB (SIBICHUI);
— yCTaHaBIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(DHUKAIINHN, OCHOBAHUS JUISI 0000IIEHUS U CPABHEHUS;

— BBIABIATH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B PACCMATPUBAEMBIX (DaKTaX, JaHHBIX U HAOIIOACHUSX,

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

— BBIABJIATH NPUYINHHO-CICACTBCHHBIC CBA3U IPU U3YUYCHUU (1)PI3H‘-I€CKI/IX SIBJICHHUH U MponeccCoB;
ACJIaTh BBIBOALI C UCITIOJIB30BAHHUEM JCAYKTHBHBIX 1 MHAYKTUBHBIX YMO3aKqueHHﬁ, BbIABHUT'ATh

TUITIOTE3bI O B3AUMOCBA3AX (1)I/I3I/I‘-IGCKI/IX BCJINYHH,

— CaMOCTOSITENTFHO BBIOMPATH CIIOCO0 penieHust yaeOHoH pu3mueckoii 3a1auu (CpaBHEHUE HECKOJIBKUX
BapHUaHTOB PEUICHHUs, BBIOOP HanboIee MOAXOIAIIETO ¢ YIETOM CAMOCTOATEIBHO BBIICICHHBIX
KpUTEPUEB).

Bba3zoevle uccneoosamensvckue oeiicmeusn:
— MCIIOJIB30BAaTh BOIIPOCHI KaK I/ICCJ'IGILOBaTeJ'H)CKI/Iﬁ HHCTPYMCHT ITIO3HAHWA,

— MPOBOAMTH MO CAMOCTOATEIBHO COCTABIEHHOMY IUIaHY OMBIT, HECJIOKHBIN (PU3NYECKUIl

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

— ONICHUBATh HA IPUMCHUMOCTE U TOCTOBCPHOCTH I/IH(i)OpMaHI/IIO, IMMOJIYYCHHYIO B X04€ UCCIICIOBAaHUA
HJIN DKCIICPUMCHTA,

— CaMOCTOSITEIHLHO (POPMYITHPOBATH 0OOOIIECHHUS U BEIBOBI TT0 pe3yJIbTaTaM MPOBEAEHHOTO
HaOJI0JICHUS, OTIBITA, UCCIICTOBAHNS;

— IPOrHO3UPOBATHE BO3MOKHOC nanLHeﬁmee Pa3sBUTHUC (1)I/IBI/IquKI/IX IMpOonIeCCOB, a TAKKEC BBIABHUI'aTh
IpCAIIOTIOKCHUA 00 ux Pa3BUTHH B HOBBIX YCJIOBUAX U KOHTCKCTAaX.

Paboma c ungpopmayueii:

— MPUMEHSTH Pa3INuHble METO/Ibl, HHCTPYMEHTHI U 3allpOChl PHU MOUCKE U 0TOOpe MHPOPMAIUHN UITU
JAHHBIX C YIETOM TMPEIIOKEHHOM YIeOHON (DU3NYECKOM 3a1auH;

— aHaAIM3UPOBATh, CHCTEMATHU3UPOBATh U UHTEPIIPETUPOBATHh HH(DOPMALINIO PA3TUYHBIX BUJOB U (hopm
IpEJICTaBICHHUS;

— CaMOCTOSITEJILHO BBIOUPATh ONTUMAILHYIO (JOPMY MpeACTaBICHUS HHPOPMAIMH U WILTIOCTPUPOBATH
pelIaeMble 3a1a4u HECIIOKHBIMHU CXEMaMu, TuarpaMMaMu, HHOU TpaduKoi U UX KOMOUHALIUSMU.

YHuBepcanbHble KOMMYHUKATUBHBIE JEHCTBUS



Oowenue:

— B X0/ie 00CYyXJIeHUs] y4eOHOr0 MaTepuala, pe3yJbTaToB Jab0OpaTOPHBIX padOT U MPOECKTOB 33/1aBATh
BOITPOCKI IO CYHICCTBY O6CY)KI[&CMOI\/’I TEMbI U BbICKA3bIBATh UJICH, HALICJICHHLIC Ha PCIICHHUEC 3aJa4d U
noJiiep KaHue 01aroXenaTeIbHOCTH OOIICHHUS;

— COIIOCTABJIATH CBOM CYXJICHUA C CYKACHUAMU JPYTHUX YHACTHUKOB JUajiora, O6Hap}I)KI/IBaTB
pPasiiniue U CXoACTBO HO3I/IHI/II71; BBIPpAXAaTb CBOIO TOUKY 3PCHUSA B YCTHBIX U IMCbMCHHBIX TCKCTAX;
MyOJIUYHO MPECTABIATH PE3YJIbTAThl BBIIOIHEHHOTO (PU3UYECKOTO OIbITA (IKCIEPUMEHTA,
HCCTIEIOBAHUS, TIPOEKTA).

Coemecmuasn deamenvHoCms (COMpyOHUUECMB0):

— TIOHUMATh U HCIOJIB30BaTh MIPEUMYIIECTBa KOMAHTHOW ¥ WHAMBHYaIbHON paOOTHI IPH PEIICHUH
KOHKPETHOU (pU3NYECKOi TPOOIeMBI;

— TMPUHUMATH [IEJTM COBMECTHOM JACSATEIHHOCTH, OPTaHW30BBIBATH IEUCTBHS 10 €€ TOCTHKCHHIO:

pacrpeaensaTh poyik, 00CYKIaTh IPOLECCHl U pe3yJIbTaThl COBMECTHOM pabOThI; 00001IaTh MHEHUS
HECKOJIbKHUX JTIOJCH;

— BBIIIOJHATH CBOIO 4aCTb pa6OTBI, A0CTUrasA Ka4Y€CTBECHHOI'O pE3yJibTaTa 110 CBOEMY HAIIPABJIICHHUIO 1
KOOpAUHHPYA CBOU HeﬁCTBHH C ApYI'MMH YI€CHaAMH1 KOMaHIbI,

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

c(hOpMyJIUPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.

YHUBEpCAIBHBIE PETYIIATUBHBIEC EHCTBUS

Camoopzanuzayusn:

— BBISABJIATH NMPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYAIUSIX, TPEOYIOMIMNX AJISl peIeHUS (PU3NIECKUX
3HAHUM;

— OPHEHTHUPOBATHCA B PA3TUYHBIX MMOAX0aX NPUHATHS pellieHUH (MHIUBUAYaIbHOE, IPUHATHE
peleHNs B TpyIIe, IPUHATUE PEIIeHUH Irpynmnoil);

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

— JenaTth BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.
Camoxonmpons (peghrexcus):
— JlaBaTh JICKBATHYIO OLIEHKY CUTYallMu U Npejiarath iaH €€ u3BMEHEHUs;

— OOBACHATH NIPUUMHBI JOCTHKEHHS (HETOCTHIKEHUS) Pe3yIbTaTOB JIEATEIbHOCTH, AaBaTh OLIEHKY
NpUOOPETEHHOMY OIIBITY;

— BHOCHUTH KOPPEKTHUBHI B ICATEIBHOCTD (B TOM YHCJIE B XOJ] BHIIOJIHEHUS (PU3UUIECKOTO UCCIIEOBAHUS
WM IPOEKTa) Ha OCHOBE HOBBIX 00OCTOSITEIHCTB, N3MEHUBILIUXCS CUTYallUl, YCTAHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYAHOCTEH;

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

— CTaBUTh ce0s HA MECTO APYroro 4yejaoBeKa B XOJI€ CIIopa WIK JUCKYCCUU Ha HAYYHYIO TEMY,
INOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTroOro.



Ilpunamue ceba u opyzux:

— MpHU3HABaTh CBOE MPABO Ha OLIMOKY MPH pelIeHnr (PU3NUECKUX 3a1a4 WIN B YTBEPKACHUIX Ha

HAaY4YHBIE TEMbI U TAKOE K€ MPaBO APYroro.

IMPEAMETHBIE PE3YJIBTATDBI

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

— HCTIOIB30BATh MOHATHS: Macca ¥ pa3Mepbl MOJIEKYJI, TETJIOBOE JBMYKEHNE aTOMOB M MOJIEKYI,
arperaTHbIC COCTOSTHUS BEIIECTBA, KPUCTAJUTMYECKUE U aMOp(HBIE Teja, HACBIIIICHHBIN 1 HEHACHI-
LICHHBIN Tap, BIaKHOCTh BO3/lyXa; TEMIEpaTypa, BHYTPEHHsS SHEPT U, TEIUIOBOM BUTATENb;
3JIEMEHTAPHBIN JIEKTPUUECKUM 3apsl, SJIEKTPUUECKOE 10JI€, TPOBOAHUKHU U TUAIEKTPUKU, TOCTOSTHHBIN
ANEKTPUYECKUI TOK, MArHUTHOE T10JIE;

— pasnuuaTh SBICHHS (TEIUIOBOE pacIIupeHue/ckaThe, Terionepeaada, TeIIoBoe paBHOBECHE,
CMauuBaHKe, KaNMUISIPHBIC SIBICHUS, NCTIApEHHE, KOHICHCAIINS, TUIABJICHUE, KPUCTATU3AIIS
(oTBepaeBaHme), KUTMICHUE, TETUIONEpeaada (TEIIONPOBOIHOCT, KOHBEKITUS, U3TyUYCHHE ); dJICKTPU3ALIHS
TEJI, B3AUMOJICHCTBUE 3aPsIOB, ICHCTBHSI AIEKTPHUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aHMO/ICHCTBHEC
MarHuTOB, ICHCTBHE MAarHUTHOTO IIOJISI HA MTPOBOJIHUK C TOKOM, 3JICKTPOMAarHUTHAS MHTYKIIHS) TIO OITHU-
CaHMIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, IEMOHCTPHPYIONIUX JaHHOE (PU3NIECKOE

SBJICHHUC,

— Ppacno3HaBaTh IMPOSBICHHWE HM3YYEHHBIX (PU3MUECKUX SIBJICHUH B OKPY>KaIOLIEM MUDPE, B TOM YHUCIIe
¢u3nyeckue SBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHNUE U KalUJUIPHbIE SABJICHUS B IPUPOJE,
KpHCTaJlJIbl B ipupoe, usnydenue ConHua, 3aMep3aHie BoJg0EMOB, MOpPCKHE Opu3bl, 00pa3oBaHue
pOCHI, TyMaHa, MHEs, CHETa; 3JIEKTPUUECKUE SIBJICHUS B aTMoc(hepe, 3IEKTPUIECTBO KUBBIX OPraHU3MOB;
MarHuTHOE 1oJie 3eMIId, Apeid Mmoo coB, pojib MAarHUTHOTO IOJIS AJIS )KU3HU Ha 3eMJie, HOJSpPHOE CH-
sIHUE; TIPU 3TOM NIEPEBOIUTH MPAKTHUECKYIO 3a/1a4y B YUeOHYIO0, BBIJEIATh CYIIECTBCHHbIE
CBOWCTBa/MpU3HAKU (GU3UUECKUX SIBICHUMN;

— OIIMCBIBATh U3YUYECHHBIE CBOMCTBA Te U (PU3NYECKHE SBICHUS, UCIIONB3Ys (PU3HMUECKUE BETUUNHBI
(TemniepaTypa, BHyTPEHHsIs1 SHEPTUsl, KOJIMUECTBO TEIJIOTHI, Y/elbHas TeIIOEMKOCTh BEIIECTBA,
yllebHas TeIyIoTa IJIaBJIeHUs, yielbHas TeloTa napooOpa3oBaHus, yeiabHas TEII0Ta CTOPaHUs
TOIIMBA, KO3(PPULIMEHT MOJIE3HOrO ACHCTBUS TEIUIOBOM MAIlIMHBI, OTHOCUTENbHAs! BIAXKHOCTh BO3/1yXa,
JJIEKTPUYECKUN 3apsJl, CUJIA TOKA, SJICKTPUYECKOE HAIIPSDKEHUE, COITPOTUBIICHHUE IIPOBOJAHMKA, YIEIBHOE
COIIPOTHBIIEHUE BELIECTBA, pab0OTa U MOIIHOCTbH IEKTPHUUECKOTO TOKA); PU ONMUCAHUU MPABUIIBHO
TPaKTOBaTh (PU3NYECKHI CMBICI UCIIOIb3YEMBIX BETUUYMH, 0003HAUEHUS U €AMHHUIBI (PU3NIECKUX
BEJIMYUH, HAXOUTh (POPMYJIbI, CBA3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMH BEIMUYMHAMH,

CTPOUTH rpaPUKH U3YYCHHBIX 3aBHCUMOCTEH (PU3NIECKUX BEITUYUH;

— XapaKTepH30BaTh CBOWCTBA TeJ, (PU3NUYECKUE SBJICHUS U MPOLECCHI, UCIOIb3YysI OCHOBHBIC
I0JIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPUH CTPOEHUS BELIECTBA, IPUHLIMII CYIEPIIO3ULIUH TOJIEH
(Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHU 3apsizia, 3akoH Oma Jij1s ydacTKa 1IenH, 3aKoH J[Koys -
JleHna, 3aKOH COXpaHEHUs PHEPTUH; TIPU 3TOM J[aBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3aIIMCHIBATh
€ro MaTeMaTUYECKOE BBIPAKEHUE;

— O0OBACHATH (PU3HUECKUE MPOLIECCHI H CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYAIHi
PaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BHISABIATH IPUUHMHHO-CIICICTBEHHBIE CBS3H, CTPOUTH 00BsC-
HeHHe U3 | - 2 TOTHUECKUX IIaroB ¢ OMopoii Ha 1 - 2 n3ydeHHBIX CBOMCTBA (PU3NUECKUX SBIICHHIA,

(U3NIECKUX 3aKOHOB MJTH 3aKOHOMEPHOCTEH; pemarh pacyéTHbIE 3a1auu B 2 - 3 NecTBUs, HCIIONB3YS



3aKOHBI U q)OpMy.]'IBI, CBA3BIBAIOIIHNC (1)I/I3I/IIICCKI/IC BCJIMYMHBI: HAa OCHOBC aHaJIN34a YCJIOBHUA 3ala4Un
3aIIUCBIBATh KPATKOC YCJIIOBUC, BBISABIIATE HCJOCTATOK JAaHHBIX IJIA PCIICHUA 3a1a1U, BBI6I/IpaTB 3aKOHBbI
151 q)OpMy.]'IBI, HCO6XOI[I/IMBIG I e€ peuicHus, MpOBOANUTH pvaéTLI " CpaBHUBATH MMOJTYYCHHOC 3HAUCHUC
(I)PI3PI‘-I60KOﬁ BCJIIMYMHBI C U3BCCTHBIMH JaHHBIMHU;

— paclio3HaBaTb HpOGJ’IeMLI, KOTOPBIC MOKHO PCIIUTDH IIPU ITOMOIIH (l)I/I3I/ILIeCI(I/IX MCTOHOB; UCITIOJIB3Ys
OIMUCAHUC UCCIICAOBAaHUS, BBIACIIATH HPOBCPACMOC MPCAIIOJIOKCHUEC, OLICHUBATL ITPABUJIBHOCTDH ITOPSAAKA
MIPpOBCACHUA UCCICAOBAHM, 1CJIaTh BBIBOIBI;

— TIPOBOJMTH OTIBITHI 110 HAOIIOJCHUIO (PU3UUYECKHUX SIBICHUH UIH (PU3MUECKUX CBOWCTB TEJ
(KanuJUIApHBIE SIBIICHUS, 3aBUCUMOCTD JIaBJICHUS BO3/1yXa OT ero 00bEMa, TeMreparypsl; CKOpOCTH Ipo-
1[ecca OCThIBAHUS/HATPEBaHUS IPU U3TYUEHUH OT LIBETA M3JIyUaloIIel/OrI0IAoIel TOBEPXHOCTH;
CKOPOCTb MCIIAPEHHUS] BOJBI OT TEMIIEPATyPhl )KUAKOCTH U ILIOIIAIN €€ IOBEPXHOCTH; JIEKTPU3ALIUS TEIl
U B3aUMOJICHCTBUE IEKTPUUECKUX 3aps1I0B; B3aUMOJEHCTBUE TIOCTOSIHHBIX MAarHUTOB, BU3yaIU3aLlUs
MAarHUTHBIX I10JIEM MIOCTOSIHHBIX MArHUTOB; JE€HCTBHSI MATHUTHOIO I10JIs1 HA IIPOBOJHUK C TOKOM,
CBOWCTBA 3JIEKTPOMArHUTa, CBOMCTBA AJIEKTPOABUraTENs IIOCTOSHHOTO TOKA): (OPMYIHPOBAThH
MIpOBEpsSEMbIE IPENOI0KEHNUS, COOUPATh YCTAaHOBKY M3 NMPEAJIOAKEHHOTO 000py10BaHHS; OIUCHIBATD
X071 OTbITa U (POPMYITHPOBATH BBIBOJBI;

— BBIIIOJHATH IPAMBIC U3MCPCHUA TCMIICPATYPEI, OTHOCHUTEIBbHON BIAXKHOCTHU BO31yXa, CUJIbI TOKa,
Hamnps>KCHUA C UCITOJIb30BAHHUEM aHAJIOTOBBIX HpI/IGOpOB U JaTYUKOB (1)I/I3I/I‘-I€CKI/IX BCJIMYHMH; CPABHHUBATH

PE3YNIBTAThl U3MEPEHUH C YUETOM 3aJaHHON aOCONFOTHON TOTPEITHOCTH;

— TIPOBOJMTH UCCIIETOBAHUE 3aBUCUMOCTH OJTHOM (PU3MYECKON BEIIMYMHBI OT JPYTOH €
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTb CONIPOTUBIIEHUS IIPOBOIHUKA OT €T0 JIMHBI,
IUIOIIAIU TIOTIEPEYHOT0 CEYEHMS U YEIbHOIO CONPOTUBIICHUS BEIIECTBA IPOBOJIHUKA; CUJIbI TOKA,
UIYIIEro Yyepe3 MPOBOIHUK, OT HAIPSKEHUS Ha IIPOBOJHUKE; UCCIIEIOBAHUE ITOCIIEI0BATEIBHOIO U Ta-
paJIeIbHOIO COEAMHEHHH TPOBOIHUKOB): INIAHUPOBATh UCCIIEOBAHUE, COOUPATh YCTAHOBKY U
BBITIOJIHATH U3MEPEHHSI, CIIEYs PEATIOKEHHOMY TUTaHy, (PUKCUPOBATh PE3YIIbTAThI OTYYCHHOM
3aBUCHMOCTH B BUJI€ TaOJIMI U TpauKOB, 1e€]aTh BHIBOABI M0 Pe3yJbTaTaM UCCIIEI0BaHUS;

— MPOBOAMTH KOCBEHHbIE U3MEpPEHUs (PU3NUECKUX BEJIMYMH (yAeTIbHas TEIJIOEMKOCTh BELIECTBA,
COINPOTHUBJIEHUE MPOBOJIHUKA, pa0OTA U MOILIIHOCTb AIEKTPUUYECKOr0 TOKA): MIIAHUPOBATH U3MEPEHMUS,
coOupaTh IKCIEPUMEHTAIIBHYIO YCTAHOBKY, CJIeLys MPEIJIOKEHHON HHCTPYKIUH, U BBIUUCIIATD

3HA4YCHUC BCINYHNHBI,
— coOrofaTh nMpaBuiia TEXHUKH 0€30M1acHOCTH U paboTe ¢ 1abopaTopHBIM 000pYI0BaHUEM;

— XapakTepu30BaTh MPUHIUIIBI JEHCTBUS HW3YUYEHHBIX MPHUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOMH
Ha UX OMHMCAHUA (B TOM YHCJIE: CUCTEMAa OTOIUICHHSI IOMOB, TUTPOMET, NapoBas TypOHHa, aMIIEpMETp,
BOJIbTMETP, CYETUHK IJIEKTPUUECKOM SHEPTUH, JIEKTPOOCBETUTENbHBIE IPUOOPHI, HArpeBaTEIbHbIC
ANEKTPONPUOOPHI (IPUMEPHI), SIEKTPHUUECKUE MTPEIOXPAHUTEINH; JIEKTPOMATHUT, SIEKTPOABUTaTEb
MIOCTOSIHHOTO TOKA), UCTIONb3YsI 3HAHUSI O CBOMCTBAX (PU3NYECKUX SBJICHUN U HEOOXOAUMBbIE
(u3nyeckre 3aKOHOMEPHOCTH;

— pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTENbHBIE TPUOOPHI IO CXeMaM U
CXEMaTUYHBIM PUCYHKaM (KUJIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTaTEIb
BHYTPEHHETO CTOPaHUs, JIEKTPOCKOII, PEOCTAT); COCTABIISATH CXEMBbI JICKTPHUUECKUX IIeTei ¢
NocCJe0BaTEIbHBIM U MapajieIbHBIM COETUHEHHEM JIEMEHTOB, pa3iinyas yCIOBHbIE 0003HAUCHUS
3JIEMEHTOB JIEKTPUUECKHX IIeTel;

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



(u3MuecKUX 3HAHUI B MOBCEIHEBHOW KHU3HU /ISl 00ecreueHrs 0€30MacHOCTH MPHU 00paleH!H ¢ mprbdo-
pamMH U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHs 3JI0POBbS U COONIOJCHUS HOPM DKOJIOTUYECKOTO
IIOBEJICHUS B OKPYXKalOIIEeH cpelie;

— OCYHICCTBJIAATH IIOHUCK HH(bOpMaLII/II/I (pI/ISI/I‘leCKOFO COJACPpKaHUA B CCTH I/IHTepHeT, Ha OCHOBC
HMEIOIIUXCS 3HAaHUM U HyTéM CpaBHCHHA JOIIOJHUTCIIbHBIX HCTOYHUKOB BBIACIIATH I/IHq)OpMaLII/IIO,
KOTOpAas ABJIACTCA HpOTHBOpeqHBOﬁ WJIA MOJKET OBITh HeﬂOCTOBepHOﬁ;

— HCIIOJIb30BAaTh IPH BHIMOJIHEHUH YUE€OHBIX 3aJJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3NIECKOTO
COJIepKaHus, CIIPaBOYHbIE MaTepHUalIbl, pECYpPCHI ceTH MIHTEepHET; BageTh NpuéMamMu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3zoBaHus HHPOPMALIMU U3 OAHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

— co3JaBaTh COOCTBEHHbIE MMCHbMEHHBIE U KPATKUE YCTHBIE COOOIeHHs, 0000111as HHPOPMALIUIO U3
HECKOJIbKUX UCTOYHUKOB (PU3NUECKOTO COACPIKAHUS, B TOM YHCIIE MyOIUYHO MPEACTABIATh PE3yIbTaThl
MPOEKTHON MM HCCIIEAOBATENILCKOM AEATENbHOCTH; IPU 3TOM IPaMOTHO UCIOIb30BATH U3yUCHHBIH

MOHATUIHBIN anmapat Kypca (pU3MKH, CONPOBOKIATH BRICTYIIJICHUE TIPE3eHTAaIUEH;

— TIpY BBITIOJHEHUHU Y4eOHBIX MPOEKTOB U UCCIIEAOBAHHM (PU3NYECKHUX MPOLIECCOB PACIIPEILIIATH
0053aHHOCTH B I'PYMIIE€ B COOTBETCTBUH C TIOCTABICHHBIMH 33/1a4aMH, CJICANUTH 32 BBHITIOJHEHUEM IIJIaHA
JeMCTBUI M KOPPEKTHPOBATD €T0, aJCKBATHO OL[CHUBATH COOCTBEHHBIN BKJIAJl B I€ATEIBHOCTD TPYIIIBI;

BBICTpanBaTb KOMMYHUKATUBHOC BSaHMOI[CfICTBHe, MMPOSABJIAA TOTOBHOCTH Pa3pellaTh KOH(I)JII/IKTBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

yOeauTeNnbHOCTH 3TUX 000CHOBAHUIA;

OO0BbsicHeHNE OPOYHOBCKOIO JIBM)KEHUS, sBIeHUs AU(DY3UnuH pasinumil Mex 1y HUMU Ha
OCHOBE I0JIOXKEHUIT MOJIEKYIISIPHO-KMHETUYECKOH TEOpHU CTPOEHHS BEILECTBA;

OOBsICHEHNE OCHOBHBIX Pa3iIM4uil B CTPOCHUH I'a30B, XKUIKOCTEH U TBEPIBIX TEI C
HCII0JIb30BAHUEM TOJIOKECHHHA MOHCKyHS[pHOKl/IHCTH‘{eCKOﬁ TEOPHUU CTPOCHHUS BELICCTBA,
ITpoBeneHKE ONBITOB MO BBIPAIMBAHHIO KPUCTAIIOB IOBAPEHHON COJIM MIIU caxapa;
HpOBeZ{eHl/lC 1 00bsSCHEHHE ONBITOB, AEMOHCTPUPYIOIIUX KATUJUIAPHBIC SIBJICHUSA U SIBJICHUC
CMa4yMBaHUs,

OO0ObsicHeHHE POJIM KamWJIIAPHBIX SIBJICHU JUISL IOCTYTUICHUS BOABI B OPTaHNU3M paCTCHHl)‘l
(MC — 6uonorus);

HabmoneHue, npoBesieHNe 1 00BbSICHEHUE OIBITOB 1O HAOJIFOJICHHIO TEIIOBOTO PACLINPEHUS
ra3oB, KHUJIKOCTEH U TBEPABIX TET;

OOBbsiCHEHHE COXpaHEeHHs1 00bEMA TBEPBIX TEJ, TEKYYECTH XKUAKOCTHU (B TOM YHCIIE,
Pa3HHUIBI B TEKYUECTH IJIsl Pa3HBIX )KUAKOCTEH), JaBICHHs rasa;

IIpoBesenne ONBITOB, AEMOHCTPUPYIOIIHX 3aBHCUMOCTh AABIEHHUS BO3yXa OT €ro 00bEMa U
HarpeBaHHs WM OXJIAXKACHHA, U UX 00BICHEHHE HA OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUCHUS;
AHanu3 NpaKTUIEeCKHX CUTYaIHi, CBA3aHHBIX CO CBOMCTBAMH I'a30B, JKHUIKOCTEH U TBEPIBIX
Ten;

Ne | HaumeHoBaHHe pa3/ieioB H KomnuecTBo yacoB Jarta Buas! gesiteIbHOCTH Buasl, popmsbl DJIeKTPOHHbIE
n/n | TeM NpPOrpaMmsbl H3Yy4eHHsI KOHTPOJIs (uudpossbie)
BCEr0 | KOHTPO/IbLHBIE | MPAKTHYECKHE o6pasoBaTelbHbIE
padoThl padoThI pecypesi
Pasnen 1. TenioBble siBJIeHHS
1.1. | CTpoenue u cBoiicTBa 7 0 1 01.09.2022 | HabmroneHue ¥ HHTEPIIPETALNUS OIBITOB, CBH/CTEIbCTBYIOIIUX 00 AaTOMHO-MOJIEKYILSIPHOM VYerHblit onpoc; https:// infourok.ru
BelllecTBa 23.09.2022 | cTpoeHHU BELIECTBA: OIbITH C PACTBOPEHUEM PA3IUYHbIX BELIECTB B BOJE; ITucpmenHsbIi https:// resh.edu.ru
Perenue 3a1a4 1o OLEHUBAHUIO KOJIMYECTBA ATOMOB HJIM MOJIEKYJI B €IMHULE 00BEMA KOHTPOJIb; https://videouroki.net
BELECTBA; Ipaxruueckas
AHaiu3 TeKCTa JPeBHUX aTOMUCTOB (Hanpumep, Gpparmenra nosmsl Jlykpenus «O npupozge | pabora;
Belleil») ¢ U3105KeHHeM 000CHOBaHUIT aTOMHOM rMIIOTE3bI (CMbICI0BOE uTeHUe). OLeHKa JluKTaHT;




TenJioBbie Mpouecchb
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26.09.2022
09.12.2022

OO00CHOBaHME NPaBUII K3MEPEHUS TEMIIEPATYPBbI;

CpaBHEHHUE Pa3IMYHBIX CIIOCOOOB U3MEPEHHS U LIKAJ TEMIIEPATYPhI;

HabmoneHne 1 00bsICHEHHE OITBITOB, IEMOHCTPUPYIOIMX H3MEHEHUE BHYTPEHHEH SHEprun
Tela B pe3ysbTaTe TEIUIoNepeaaut U padoThl BHEIIHUX CHIT;

HabmoneHne 1 00bsICHEHHE OITBITOB, 00CYXK/ICHHE MPAKTHYECKUX CUTYALHH,
JCMOHCTPHUPYIOIINX Pa3JIMYHbIC BUABI TCIUIONIEPEAAYH: TEIUIOTIPOBOHOCTH, KOHBEKIIHIO,
U3JIy4eHUE;

HccnenoBanue sBieHUs TEIUI00OMEHA ITPU CMEIIMBAHUU XOJIOIHO U ropsveii BOIBI;
HabutoneHue ycTaHOBICHHS TEIIOBOTO PAaBHOBECHS MEXIYy TOps4eii 1 XOI0JHOH BOJOH;
OnpeneneHue (M3MEpEHNE) KOJIMYECTBA TEIUIOTHI, OJYyYEHHOTO BOOH MPH TEINIOOOMEHE C
HArpeTsIM METaNTNYECKUM IIHITHHAPOM;

Onpenenenne (M3MepeHNE) yASIbHOI TEINIOEMKOCTH BELIECTBA;

Pemenne 3a/1a4, CBA3aHHBIX C BRIYMCICHUEM KOJHYECTBA TEIUIOTHI H TEIUIOEMKOCTH IIPU
TEII000MEHE;

AHaN3 CHTyallui MPaKTHIECKOT0 UCIIOIb30BAHUS TEIUIOBBIX CBOHCTB BEIIECTB H
MaTepHalloB, HAIIPHMEP B LEJSIX YHeProcOe peXKeHUs: TEIUIOM30IIAIHS, dHeprocoeperaromue
KPBIIIH, TEPMOAKKYMYJISTOPHI U T. 1.

Habmonenue siBenHuil HCapeHUs ¥ KOHACHCAIUH;

Hccnenosanue nporecca HCIapeHUsT Pa3IMIHBIX XKHIKOCTEH;

OOBbsICHeHHE SBICHUI HCIIAPEHHs U KOHICHCAINH Ha OCHOBE aTOMHO-MOJIEKYIISIPHOTO
YUEHUS;

Habmonenne 1 00bsCHEHHUE IPOIIecca KUMEHHS, B TOM YHCIIE 3aBHCHMOCTH TeMIIepaTyphl
KUIICHHS OT IaBICHUS,

OmnpeneneHne (M3MepeHNe) OTHOCHTENBHOH BIaKHOCTH BO3IyXa;

HabmoneHre nporecca IIaBIeHs KPUCTALIHIECKOTO BEIECTBA, HAIIPHMeD JIbJa;
CpaBHEHHE IPOIIECCOB IIABJICHHS KPUCTALIHIECKUX Tell U Pa3MArdeHuUs IPH HarpeBaHHU
amMop(HBIX TeJ;

Omnpenenenne (M3MepeHHe) YASIbHOM TEIUIOTHI IIaBleHus Jibaa. OObICHEHUE SBJICHUI
IUIABJICHHS U KPHCTAIUIM3aMH HA OCHOBE AaTOMHO-MOJIEKYJISIPHOTO YUCHUS;

Penrenue 3a51a4, CBI3aHHBIX C BBIYUCICHUEM KOJIMYECTBA TEIUIOTEI B IIPOLECCax
TeIUIoNepeiady IPH IUIABJICHHH ¥ KPHCTA/UIN3AIUH, UCTIAPDCHNUH ¥ KOHICHCAIHL;

AHaJu3 CUTyalui MPaKTUYECKOro IPUMEHECHHS SIBICHUH [UIABJICHHS U KPHCTAILIU3ALMH,
HaIpHMep, OTyYeHHEe CBEPXYHCTHIX MATEPHAIIOB, COJIEBAs IPEJIKA U JIP.;

Amnanu3 paboTsl U 00BbSICHEHHE IIPUHIININA ASHCTBUS TEIIOBOIO IBUIATEIIs;

BeluncrieHne KOJIMYecTBa TEIUIOTH, BBICISIOMEr0oCs IIPU CrOPAHUH PA3JIMIHBIX BUIOB
torutuBa, U KI1J] nBurarens;

OO6cykIeHIE SKOIOIMYECKUX MOCIEACTBUIT HCIONb30BaHUS JBUTATENIEH BHYTPEHHETO
CropaHusi, TEIIOBBIX ¥ rujapodekrpocraniuit (MC — sKoorus, Xumus);

VYernsiit onpoc;
[TuceMeHHbI
KOHTPOJIb;
KonTponbhas paboTa;
IIpakTHueckas
pabora;

JlukTanT;
CamoorieHKa ¢
HCTIONB30BaHUEM
«O1EHOYHOTO JIUCTAY;

https:// infourok.ru
https://edsoo/ru/
https:// resh.edu.ru
https://videouroki.net
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Paznen 2. DexkTpuyecKkne U MAarHUTHBIE SIBJIE

HUA

2.1.

DJIeKTPUUYeCKHe 3apsiibl.
3apsikeHHbIE TeJIa  UX

B3auMojeiicTBue

7

12.12.2022
13.01.2023

HaOutoienue 1 npoBeieHNE ONBITOB I10 JIEKTPU3ALIUHU TEI MPH CONPUKOCHOBEHUHU U
HHAYKIUEH;

Habmonenue u 00bsICHEHHE B3aUMOICHCTBHS OJTHOMMEHHO M PA3HOUMEHHO 3apsHKEHHBIX
Te;

OOBsiCHEHNE NPUHIUIA ICHCTBUS JIEKTPOCKOIIA;

OOBbsICHEHNE SBJICHUH 3JIEKTPU3ALIUHM TIPU CONPUKOCHOBEHNH TEJ M MHJIYKIMEH ¢
HCTIONb30BaHUEM 3HAHUH O HOCUTEIISIX YIEKTPHUECKUX 3aps/I0B B BEIIECTBE;
PacrniozHaBanue 1 00bSICHEHHUE SIBICHUIT SJICKTPU3AIMK B TOBCEAHEBHON JKH3HHU;
Habmonenre 1 00bsICHEHNE OIBITOB, HITIOCTPUPYIOIIHX 3aKOH COXPAHEHHS
3JIEKTPHYECKOTO 3apsna;

HabmiosieHre OMBITOB 1O MOJICTUPOBAHHIO CHIIOBBIX JIHHHI 2I€KTPHIECKOT0 TOJIS;
Hccnenosanue 1EHCTBUSA JIEKTPUUECKOTO IO HA TPOBOJHUKU M TUIJIEKTPUKH;

VYerubiit onpoc;
[TuceMeHHbIH
KOHTPOJIb;
IIpakTHueckas
paborta;

https:// infourok.ru
https://edsoo/ru/
https:// resh.edu.ru
https://videouroki.net




2.2.

ITocTOSIHHBIN 3/1eKTPHYECKHIH
TOK

20

16.01.2023
12.04.2023

HabmroneHue pasjinyHbIX BUAOB ICHCTBHS IEKTPUUECKOTO TOKA M OOHAPYKEHHE ITUX
BUJIOB JICHCTBUSI B MIOBCEAHEBHOM JKU3HHU;

COopKa 1 UCTIBITAHUE IEKTPHUYECKOH 1IEIH TOCTOSHHOTO TOKA;

H3MepeHne CHiIbl TOKa aMIIepMETPOM;

H3Mepenne 31eKTPUUecKOro HanpsHKEHHUs! BOJIBTMETPOM;

TIpoenenue u 0ObICHEHHUE OIBITOB, IEMOHCTPUPYIOIINX 3aBUCUMOCTb JIEKTPHYECKOTO
CONPOTHUBIICHHS IPOBOIHKUKA OT €ro JUIMHBI, IUIOIA/ 1 TTONIEPEYHOT0 CEUCHUS 1 MaTepuaa;
Hcenenosanye 3aBUCUMOCTH CHJIBI TOKA, IPOTEKAIOIETO YEPE3 PE3UCTOP, OT CONPOTUBIIEHHS
pe3ucTopa U HANPSKEHUAHA PE3UCTOPE;

TIpoBepka npaBuia ClIOKEHUS HAMPSKECHUN MTPU MOCTIEA0BATEIbHOM COETMHEHHH JIBYX
PE3UCTOPOB;

IIpoBepka npasuia JUlst CHIbl TOKA IIPU NAPAJIEIbHOM COETMHEHHU PE3UCTOPOB;
Amnanus cUTyaluii MoCcae0BaTENbLHOTO U MApaIeNbHOTO COETMHEH S TPOBOJJHUKOB B
JIOMAITHUX JJEKTPUYECKHX CETAX;

Pemrenne 3aa4 ¢ ncmonp3oBaHueM 3akoHa OMa 1 GopMyIT pacyéTa dIEKTPUISCKOro
CONPOTHUBJICHUS MIPH MOCIEA0BATEILHOM U NAPAJLIEIbHOM COEJMHEHUU POBOJHUKOB;
Omnpenenenne paboTHI DIEKTPHIECKOTO TOKA, IPOTEKAIOIIEr0 Yepe3 Pe3HuCTop;
OrmpesienieHre MOITHOCTH 3JIEKTPUUECKOTO TOKA, BBIACIAEMOI Ha pE3UCTOPE;
HccenenoBanue 3aBUCUMOCTHU CHJIBI TOKA Yepes3 JIAMIIOYKY OT HalpsKEHUs Ha HEM;
Onpenenenue KI1JI narpesarens;

HccnenoBanue npeo6pa3oBaHus SHEPIUH IIPH MOABEME IPy3a DIEKTPOABHIaTEIEM;
OOBsiCHeHHE YCTPOICTBA H IPUHINIA JeHCTBHS JOMANIHUX dJIEKTPOHAT PeBAaTEIbHBIX
npuboOpoB;

OObsICHEHHE IPUYHH KOPOTKOTO 3aMbIKaHUS U NPHHIIUIA JEHCTBUS IUIaBKUX
IpeloXpaHUuTeNeH;

Pemenue 3anau ¢ ucnonpzoBanueM 3akoHa Jlxoyns—IJlenna;

HabmoeHre BO3HHKHOBEHUS YJIEKTPUYECKOrO TOKA B JKHUIKOCTH;

VYernbiit onpoc;
ITucbmenHbIH
KOHTPOJIb;
KonTponbhas paboTa;
IIpakTHueckas
pabora;
Tectuposanue;
JlukTanT;

https:// infourok.ru
https://edsoo/ru/
https:// resh.edu.ru
https://videouroki.net

2.3.

MarHuTHbI€ SIBJIEHUS

13.04.2023
12.05.2023

HccnenoBanye MarHUTHOTO B3aUMOJICHCTBHS ITOCTOSTHHBIX MarHUTOB;

M3y4eHne MarHUTHOTO MOJIS TOCTOSTHHBIX MarHUTOB NPU UX OOBEIMHCHUN U Pa3/ICICHNH;
IIpoBesieHre OMBITOB 1O BU3YalTH3allH1 OIS TTIOCTOSIHHBIX MarHHTOB;

H3yueHne siBleHHs HAMATHUYHBAHMS BEIECTBA;

HccnenoBanne 1eHCTBUS 2IEKTPHIECKOTO TOKAa HA MATHUTHYIO CTPETIKY;

IpoBesienre OMBITOB, AEMOHCTPUPYIOIIHX 3aBHCUMOCTh CHIIBI B3aUMOICHCTBHUS KATyIIKH C
TOKOM M MarHHWTa OT CHJIBI U HAIIPaBJIeHHUs TOKA B KaTyIIIKe;

AHanM3 CHTyallui MPaKTHIECKOTO IPUMEHEHHS dIEKTPOMATHUTOB (B OBITOBBIX TEXHUYECKUX
YCTpOHCTBaX, IPOMBIIUICHHOCTH, METHINHE);

H3yuenne nelicTBUS MATHUTHOTO IOJIS HA IPOBOIHHK C TOKOM;

H3yuenne nelicTBUS JIIEKTPOIBUTATENS;

Yerusiit onpoc;
TTucbMeHHbII
KOHTPOJIB;
IIpakTnueckas
pabora;

https:// infourok.ru
https://edsoo/ru/
https:// resh.edu.ru
https://videouroki.net

24.

DJIeKTPOMATrHUTHAS
HHIYKIHS

15.05.2023
26.05.2023

OnBITH TIO HCCIICOIOBAHUIO ABJICHUA 3J'IeKTpOMaI‘HPITHOI>’I WHAYKIWUW: UCCIICAOBAHUE
M3MEHEHHI 3HAYCHUS 1 HarpaBJIC€HUS HHAYKIITHOHHOT'O TOKa,

VYerublii onpoc;
TTuceMeHHbII
KOHTPOJIB;

https:// infourok.ru
https://edsoo/ru/
https:// resh.edu.ru
https://videouroki.net
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Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB
T10 ITPOTPAMME

68







ITOYPOYHOE IINTAHUPOBAHUE

B€IICCTBA

Ne | Tema ypoka KosnnyecTBo 1yacos Hdara Bunel, popmel
n/n HU3yYeHUsI | KOHTPOJIA
BCEro | KOHTPOJIbHbIE | IPAKTHYeCKHUe
padoTsbl padoThI

1. | OcHOBHBIE MOJOKEHUS 1 0 0 YcTHBIN 01poc;
MOJIEKYJISIPHO-KUHETUUECKOU
TEOPUU CTPOCHHUSI BELLIECTBA

2. |Macca u pa3mepsl aToMOB U | 1 0 0 YcrHblii onpoc;
MOJIEKYI.

3. | OnbiThl, noaTBepxkaatonme | 1 0 0 [TuceMenHbI
OCHOBHBIE 10JIOKEHHUS KOHTpOJIb;
MOJIEKYJISIPHO-KUHETUYECKOU
TEOpUH.

4. |Mogaenu TBEpAOTO, XUAKOrO |1 0 0 YcrHblit onpoc;
¥ Ta3000pa3HOr0 COCTOSTHUN
BEIIIECTBA.

5. | Kpucrammueckue u 1 0 0 JIvKTaHT;
amopQHbIe TBEPIBIC TENa

6. | OObgcHeHHE CBOMCTB ra3os, |1 0 0 YcTHbIi onpoc;
KHUAKOCTEH U TBEPIBIX TET
Ha OCHOBE MOJIOXKEHUI
MOJIEKYJISIPHO-KUHETHYECKOM
TEOPHH.

7. | CmaunBaHMe U KanwuisipHbie | | 0 0 [IpakTnueckas
sBiieHus. TermoBoe pabora;
paciIMpeHue U cxaTHhe

8. | Temneparypa. Buytpennas |1 0 0 YeTHBIN 01IpoC;
SHEPrust

9. | CmocoOb! u3MEHEHUS 1 0 0 JlukTaHT;
BHYTPEHHEN SHEPrUU

10. | Buas! Temionepenauu: 1 0 0 YeTHBIN 01Ipoc;
TEIUIONPOBOAHOCT,

KOHBEKILIUS, U3JTy4YEeHUE
11. | KoanuecTBO TEILUIOTHI 1 0 0 CamMoorieHKa ¢
HCIIOJIb30BAaHUEM
«OneHoYHoro
JUCTay;
12. | YaenbHas TEIOEMKOCTD 1 0 0 VYcerHbIl onpoc;




13. | TerI000MEH U TETUIOBOE [MuceMeHHBIIH
paBHOBecHE. YpaBHEHHUE KOHTPOJIb;
TEIUIOBOTO OajaHca

14. | Jlaboparopnas paboTtaNel [IpakTnueckas
"NccnenoBaHue IBIEHUS paborta;
TEMI000MeHa Npu
CMENIMBAHUU XOJIOTHOU U
ropsiueit BoabI"

15. | TemoBoe paBHOBECHE. [IpakTrueckas
JlabopaTopHas pabotaNe2 pabora;
"OnpeneneHue KoauyecTna
TEIUIOThI, IOTY4YEHHOTO
BOJION MpHU TEIJIO00OMEHE ¢
HarpeThiM METaNTNYECKUM
HUAIMHIpOM"

16. | YpaBHEHHE TEIIIOBOIO [IpakTnueckas
Oananca. JlaboparopHas pabora;
pabotaNe3 "Omnpenenenue
YAEIBHOM TEIIIOEMKOCTH
BemecTna”

17. | KoaTponsHas padota Nel KonTposnbhas
"PacyeT xoimyecTBa pabora;
TETJIOTHI"

18. | [InaBneHue u OTBEpEBAHKE YcTHbI# onpoc;
KPUCTATNYECKHX BEIICCTB

19. | YaenbHas Temora [IpakTrueckas
riaBneHus. JlaboparopHas pabora;
pabotaNe4 "Onpenenenue
yAETBHOU TEIUIOTHI
IUIaBJIEHU JIpaa"

20. |ITapoobpa3oBanue u YcTHBIH ompoc;
KoHaeHcauus. Mcnapenue

21. | BmaxuocTs Bo3ayXxa JIMKTaHT;

22. | U3mepeHue BIaKHOCTH [IpakTnueckas
Bo3ayxa. JJaboparopnas pabora;
pabotaNe5 "OmnpeneneHue
OTHOCHUTENILHOM BIIaKHOCTHU
BO3ayXa"

23. | Kunenwue. Y nenpHas Teriora VYerHblI onpoc;

napooOpazoBaHus




24.

Pemenue 3agad mo reme
"M3MeHeHne arperaTHbix
COCTOSIHHH BeriecTsa"

TIceMeHHbBIA

KOHTPOJIb;

25. | OHeprus ToIUIMBA. Y JE€NIbHAA YeTHBIN 01IpoC;
TEIUIOTa CTOPaHUs

26. | IIpuniunsl paboTh CamootieHka ¢
TerioBbIx ABurarenen. KII1/] HCTIOTBb30BAHUEM
TEIUIOBOTO JIBUTaTels «O11€HOYHOT O

JUCTay;

27. | Pemenue 3aay no teme TectupoBanue;
"TennoBrle aBiaenusa". Bunsl
TEIUIONEPEAUYH, KOJTHUUECTBO
TEIUIOThl, U3MEHEHUE
arperaTHbIX COCTOSIHHUI
BEILECTBA, BIIAYXHOCTh
BO3ayXxa"

28. | KonTpoabsHas padota Ne2 mo KonTposnbHas
teme "TeroBsie siBIeHUs" pabora;

29. | Onextpuzauusg ten. JlBa pona YcTHbIl onpoc;
JNEKTPUYECKUX 3apsI0B

30. | BzaumonetictBue JukTaHT;
3apsKEHHBIX Tell. 3aKOH
Kynona

31. | DnexkTpuueckoe noie. YcTHbI omnpoc;
HanpsixeHHOCTB TOJIA.
[IpuHnun cynepno3unun
BJIEKTPUYECKUX MOJIEH

32. | Hocurenu 31€KTpUUECKUX YeTHBIN 01IpoC;
3apsA0B. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsaaa

33. | CtpoeHue aromMa JIMKTaHT;

34. | [IpoBOJHUKYU U IUAIEKTPUKH YeTHBIN 01Ipoc;

35. | O6o0maronuii ypok 1o Teme ITnceMeHHBIH
"IneKTpruyecKue 3apsabl. KOHTPOJIb;
3apsKEHHbIE Tela U UX
B3auMoecTaue"

36. | DneKTpU4ECKHil TOK. [IpakTuueckas
VYcnoBus cylecTBOBaHUS pabora;

QJICKTPHUYCCKOI'0 TOKa




37.

M cTOUYHUKY TOCTOSIHHOTO
Toka. JlecTBus

QJICKTPHUYICCKOI'0 TOKa

YcTHBII onpoc;

38. | DneKkTpu4ecKuii TOK B YeTHBIN 01IpoC;
KHUAKOCTAX U razax

39. | Dnexrpuyeckas nenb.Cuna JlukTtaHT;

TOKa

40. | DnexTpuyeckas 1eMb. [IpakTrueckas
JlaGoparopHas paboTa paborta;
Ne6"Cbopka u mpoBepka
pabOThI AIMEKTPUIECKON 1IN
MOCTOSIHHOTO TOKa"

41. | Cuna Toka. JlaboparopHas [IpakTrueckas
pabotaNe7 "M3mepenue cuibl pabora;

TOKa B pa3IMYHbIX €€
y4yacTkax"

42. | DneKTpuuecKoe HaIpsKEHHUE. [IpakTnueckas
JlabopaTopHas pab6ota Ne8 pabora;
"N3MepeHue HarpspKeHHs Ha
Pa3IMYHBIX y4acTKax
AIEKTPUIECKOM 11eru”

43. | ConpoTtuBieHue YcTHBIN OIpoc;
MPOBO/IHUKA.

44. | YaenbHOE CONMPOTUBIICHUE JlukTaHT;
BEIIECTBA

45. | 3akon Oma 1 y4acTka Lienu YeTHBIN 01Ipoc;

46. | Pemienue 3a1a4 Ha 3aKOH [TuceMeHnHbIi
Oma KOHTPOJIb;

47. | Peocrat. JlaboparopHas [IpakTrueckas
pabotalNe9 "PerynupoBanue pabora;

CHWJIBI TOKA peocTaToM"

48. | IlocnenoBaTeapHOE [IpakTrueckas

COEIMHEHHE MPOBOJHUKOB. pabora;

JlaGopaTtopnast pa6ota Nel0
"I[IpoBepka mpaBuiia
CJIOKEHUSI HAIIPSDKEHUN TTpH
HOCTIEI0BATEIbHOM
COETMHEHUH JIBYX
pe3uctopon”




49. | [lapamnenbHOE COeTUHEHNE [IpakTuueckas
poBOoAHUKOB. JlabopaTtopHas pabora;
paborta Nell "IIpoBepka
MpaBWJIa Ui CUJIbl TOKA MPU
napajuieIbHOM COeAMHEHNUU
pe3uctopon"

50. | KonTtponbHas pabota Ne3 Kontponbnas
"Onexrpudeckuii Tok" pabora;

51. | PabGoTa 1 MOIIIHOCTH VYcTHBIM onpoc;
3JIEKTPUYECKOT0 TOKA. 3aKOH
Hxoyns—JIenma

52. | Pacuér paboThI 1 MOLTHOCTH IIpakTnueckas
Toka. JlaboparopHas pabota pabora;

Ne 12: "Onpenenenue
pabOoThI ANEKTPUYECKOTO
TOKa, UTYILEro Yepes
pesuctop" u "Onpenenenue
MOIIIHOCTH JIEKTPUYECKOTO
TOKa, BBIJICIIEMOM Ha
pe3uctope"

53. | Pemenue 3aga4u no remMam CamoortieHka ¢
"3akoH OMa 1 yyacTka MCIIOJIb30BaHUEM
1enu, pabota 1 MOIIHOCTh «O11eHOYHOTO
TOKa, 3aK0oH [[xoyns-Jlenma" JUCTay;

54. | Pemenue 3aa4 no remam [MucpmenHbII
"Cuiia Toka, HanpsHKEHHeE, KOHTPOJIb;
compoTHuBIIeHne, 3aKkoH Oma
JUISl y4acTKa LeMu, YIeIbHOe
COTPOTHUBIIEHUE, COETUHEHUS
MIPOBOJAHUKOB"

55. | Kontponbhas pabota Ne4 1o Kontponbhas
teme "PaboTa U MOIIHOCTH pabora;
AEKTPUYECKOr0 ToKa""

56. | [locTosiHHBIE MAarHUTHI. YcTHbIi onpoc;
BzaumoneiictBue
MOCTOSIHHBIX MarHUTOB

57. | MarautHoe€ nose. JIukTaHT;

58. | MarnutHoe noje 3eMiu 1 VYcrHblit onpoc;

€ro poJib JUIsl )KM3HU Ha
3emiie




59.

OmneiT OpcTtena. MaruutHoe
I10JI€ IJIEKTPUUECKOro TOKa

[IpakTnueckas
pabora;

60.

IIpumeHenue

QJICKTPOMAIrHUTOB B TCXHUKE.

JlelicTBMEe MarHUTHOTO TOKa
Ha POBOJIHUK C TOKOM

YCTHBIN 01IpoC;

61.

DIEeKTPOABUTATEIND
IIOCTOAHHOT O TOKA
Hcnonn3oBanme
3JIEKTPOJIBUTATENCH B
TEXHUYECKUX YCTPONCTBAX U
Ha TpaHCIIOpTe

VYcTHBII onpoc;

62.

OneiTel Dapanes. SABnenue
3JIEKTPOMAarHUTHOM

WHAYKIOUH

Y cTHBIN o1poc;

63.

[IpaBuio Jlenna

ITuceMeHHbIi
KOHTPOJIb;

64.

DneKTporeHepaTop.
Crnioco0sl nosty4eHus
JJIEKTPUYECKOM SJHEPIUH.
DNEeKTPOCTaHIMHU Ha
BO300HOBIISIEMBIX

HNCTOYHHKAX SHCPIrUH.

YeTHBIN onpoc;

65.

KontponsHas padota Ne5 no
TeMe "MaruuTHble IBIeHUS"

Kontponbhas
pabora;

66.

[ToBTOpeHue u 06061IeHNE
coJiepkaHus Kypca pu3nku 8
knacca. Temsl "CtpoeHue u
CBOMCTBA BEILIECTBA.

TemoBsie sBieHUS"

VYcTHBIN o1poc;

67.

IToBTOpenue u o6o0IIEHUE
coJiepKaHus Kypca QU3MKH &
Kyacca. TeMbl

"OnekTpuueckue siBiIeHUs"

YeTHBIN 01poc;

68.

[ToBTOpEeHME M 0000IIEHNE
cojiepkaHus Kypca GU3NKH 8
knacca. Temsr "Marautaeie
sIBJICHHS"

TectupoBanue;

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O IPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

®dwusuka 8 kimacc/Ilepeimkun A.B., OO0 «IPODAy»; AO «M3narensctBo [IpocBemienuey;
BBenure cBoil BapuaHT:

METOANUYECKHUE MATEPUAJIBI U1 YYUTEJIA

» dusuka. 8 kiacc. YueOnuk (aBtop A. B.Ilepoimkun).

» ®uzuka. Pabouas Tetpaas. 8 kinacc (aBtopel T. A. Xannanona, H. K. XannaHoB).

» Gusuka. COopHUK BOIIPOCOB 1 3a1a4.8 kiacc (aBTopel A. E. Mapon,C.B. Ilo3oiickuii, E. A.Mapon).
» duzuka. Meroanueckoe nmocoodue. § kiacc (aBrop H.B.dunonosuy).

» dusuka. Tectol. 8 knacc (aBTopel H. K. Xannanos, T. A. XanHaHoBa).

» dumsuka. [lunaktuueckue marepuaisl. 7 kiacc (aBtopsl A. E. Mapon, E. A.Mapon).

» Gusuka. CamocTosATETbHBIE M KOHTPOJIBHBIE pa0boTHI. 8 Kitace (aBTopsl A. E. Mapon, E. A.Mapomn).
» dusuka. [luarnoctuueckue padotsl. 8 kiace (aBropsl B.B.Illaxmarosa,O.P.Illedep)

* DIIEKTPOHHOE MPUIIOKEHUE KyUYCOHHKY.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https:// infourok.ru
https://edsoo.ru.
https:// resh.edu.ru
https://videouroki.net



MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYAOBAHHME

OBOPYJIOBAHME J1JIsI TIPOBEJIEHUS JIABOPATOPHBIX, IPAKTHYECKHX PABOT,
JEMOHCTPALIUI
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