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MMOACHUTEJIBHAS 3AIIMCKA

Conepkanue IporpaMMbl HalPaBJIEHO Ha (POPMUPOBAHKE €CTECTBEHHOHAYYHOM IPaMOTHOCTH YYaIlIUXCs U
OpraHHM3aLUI0 U3Y4eHHs (PU3UKH Ha JISATEIBHOCTHON OCHOBE. B Hell y4nTHIBAIOTCS BO3MOKHOCTH IIPEIMETa
B peammzauuu Tpedoanuit ®I'OC OOO K mIaHupyEeMbIM JIMYHOCTHBIM U METAIPEIMETHBIM pe3yIbTaTaM
00y4eHus, a TAKXKE MEKIPEJIMETHBIC CBSI3M €CTECTBCHHOHAYYHBIX YUE€OHBIX ITPEIMETOB Ha yPOBHE
OCHOBHOT'0O 00111ero 00pa3oBaHusl.

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «®PU3UKA»

Kypc ¢pusukn — cucteMoo0pa3yronmii A1 €eCTeCTBEHHOHAYYHBIX Y4EOHBIX ITPEIMETOB, IIOCKOIBKY
¢du3nUecKkre 3aKOHbI JISKAT B OCHOBE IPOLIECCOB U SBJICHUH, N3y4aeMbIX XUMHEN, ONOJIOTHeH, acTpOHOMHUEH
u ¢usznyeckoil reorpadueit. uznka — ITO MPeIMET, KOTOPHIH HE TOJIBKO BHOCUT OCHOBHOM BKJIA B
€CTECTBEHHOHAYYHYIO KapTUHY MHpPA, HO U IPEJOCTaBIISIET Hanbosee sicHble 00pa3ibl MPUMEHEHHUS HAyYHOTO
METO/a MO3HAHU, T.€. CII0c00a MOTYUYEeHHUs JOCTOBEPHBIX 3HaHUK 0 Mupe. Hakonen, ¢pusuka — 310
IIpeIMET, KOTOPBIN HApsALy C APYTUMHU €CTECTBEHHOHAYYHBIMU IIPEIMETAaMU JI0JKEH 1aTh HIKOJbHUKAM
npeJCTaBIeHUE 00 YBICKATEIbHOCTH HAYYHOTO HCCIIEIOBAHUS U PAJOCTH CAMOCTOSATEIIEHOTO OTKPBITUS
HOBOT'O 3HAHMUS.

OpHa U3 rIaBHBIX 33/1a4 GU3NYECKOT0 00pa30BaHUs B CTPYKType 00IIero 00pa3oBaHUs COCTOUT B
(opMHPOBaHNHN €CTECTBEHHOHAYYHOM IPaMOTHOCTH M HHTEpECa K HayKe y OCHOBHOM MacChl 00y4aronuxcs,
KOTOpBIE B JaJbHEHIEM Oy IyT 3aHATH B CAMBIX pa3HO 00pa3HbIX chepax nestenbHocTH. Ho HE MeHee
BaYKHOM 3aJ1aueil ABJIETCS BBISIBICHHUE U MOJrOTOBKA TAJIAHTJIMBBIX MOJIOABIX JIFOJEH /17151 IPOIOJIKEHUS
00pa3oBaHus U JabHEHIeH MpohecCHOHATLHON AEATEIBHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX
UCCJIEIOBAaHUM U CO3aHUU HOBBIX TeXHOJOrni. COrjaacHO NPUHATOMY B MEXAYHApOJHOM COOOILECTBE
onpezeneHuto, EcrecTBeHHOHay4YHasi TpaMOTHOCTb — 3TO CIIOCOOHOCTD YEJIOBEKA 3aHUMAaTh aKTUBHYIO I'pax-
JTAHCKYIO TIO3UIIMIO 0 OOIIECTBEHHO 3HAYMMbIM BOIPOCAaM, CBSI3aHHBIM C €CTECTBEHHBIMH HayKaMH, U €T0
TOTOBHOCTh UHTEPECOBATHCSI €CTECTBEHHOHAYYHBIMU HAeIMU. HayuyHOrpaMOTHBIN YeIOBEK CTPEMUTCS
y4acTBOBaTh B apI'yMEHTHPOBAHHOM OOCYKIEHUH MPOOIEM, OTHOCAIINXCS K €CTECTBEHHBIM HayKaM U

TCXHOJIOTHAM, UTO Tpe6yeT OT HETO CICAYIOIHNX KOMIICTCHTHOCTEIA:
— HAy4HO 0OBACHATH SIBJICHHA,
— OIICHUBATHb U IIOHUMAThb 0COOEHHOCTHU HAay4YHOT'O UCCJICJOBAHUA,
— HHTCPIIPETUPOBATHL JaHHBIC U UCIIOJIb30BAThL HAYYHBIC JOKA3aTCIILCTBA JIA MMOJIYUCHUS BEIBOJOB.

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

HOEJN U3YYEHHUSA YYEBHOI'O IPEJIMETA «®PU3UKA»

Henu usyuenus: pu3nku Ha ypoBHE OCHOBHOI'O 0011ero oopa3oBanus onpenenensl B Konnenuuu
npenogaBaHus yueOHoro npeamera « Pusnkay» B 00pa3oBaTeIbHbIX opranu3amusax Poccuiickoit @enepanuu,
pealn3yIoNUX OCHOBHBIE 00111€00pa3oBaTeIbHbBIE MPOTrpaMMbl, YTBEPKIEHHOM permenneM Komnernn
MunuctepcTBa npocserieHus: Poccuiickoit deaepanuu, mpotokoit ot 3 aexadps 2019 r. Ne [TK4BH.

Henu uzyueHus: Gpu3uku:

— TpUOOpeTeHNE UHTEPeCca U CTPEMIICHHUS 00yUaIOMIUXCsI K HAYYHOMY W3YYEHHUIO TPHPOJIBL,

pa3BUTHE MX MHTEJUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

— Ppa3BUTHUC HpCﬂCTaBHeHI/Iﬁ 0 HAYYHOM MCTOAC MMO3HAHUA U (bOpMI/IpOBaHI/Ie HUCCICO0BATCIILCKOT'O

OTHOIICHHA K OKPYKAIOMIUM SBJICHUSIM,



— (opMHpOBaHNE HAYIHOTO MUPOBO33PEHHUS KaK Pe3yiibTaTa U3y4eHUsI OCHOB CTPOCHHS MAaTEPUH U
(yHIaMEHTaIbHBIX 3aKOHOB (DU3HKHU;

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

— pa3BUTHUE MPECTABICHUN O BOZMOXKHBIX chepax Oynyiielt npodhecCHOHaIbHON AesITENbHOCTH,

CBSI3aHHOM C (PU3UKOI1, MOATOTOBKA K JlajbHeHIeMy 00y4eHHIO B 3TOM HAlpaBICHHH.

I[OCTI/I)KCHI/IC JTHUX LieJel Ha YPOBHEC OCHOBHOT'O O6I_I_ICFO O6pa3OBaHI/I$I obOecrieunBacTCs pCeHICHUCM
CJIcAyromux 3aaa4:

— npuoOpeTeHue 3HaHUI O AUCKPETHOM CTPOEHUU BEIIECTBA, 0 MEXaHUYECKHX, TETJIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

— TIpHOOpeTeHNEe YMEHUH OMUCKHIBATh U OOBACHATH (PU3NUYECKUE SBJICHHS C CIOJIb30BaHUEM
MOJYYEHHBIX 3HAHU;

— OCBOEHHE METOJIOB PEIICHUS MPOCTEHIINX PACUETHBIX 3a/1a4 C UCIIOJIb30BaHUEM (PU3MUECKHUX
MoJieJIel, TBOPUYECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 3aa4;

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

— OCBOEHHE PUEMOB pabOTHI ¢ HH(popManHel GU3NIECKOro coepKaHus, BKI0Yas HHPOPMAIIHIO O
COBPEMEHHBIX JOCTI)KCHUAX (PU3MKH; aHAJIN3 U KPUTUYECKOE OIleHUBaHNe UH(OpMaIHH;

— 3HaKOMCTBO cO cepamu podeccruoHalbHOM 1eATeTbHOCTH, CBSI3aHHBIMU C (U3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (DU3MUECKON HAYKH.
MECTO YYEBHOTI'O IIPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBercTBHE ¢ DT'OC OO0 (umsuka sBisieTcs 00s13aTSILHBIM IMPEAMETOM 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 ITIPE/IMETA

Pa3gen 1. TersioBbie ABJICHUSA

OCHOBHBIE TIOJIOKEHHS MOJICKYJIIPHO-KHHETUYECKON TEOPUHU CTPOCHHMSI BelecTBa. Macca u pa3mepsl
aTOMOB ¥ MOJIeKyJ1. OMBITHI, TOATBEPKAAOIINE 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 MOJIO0XKEHUH MOJIEKYJIIPHO-KUHETHYECKON
teopur. CMauyMBaHNE U KaMWUISIPHBIC sIBICHUS. TemIoBOe paciupeHne u cxaThe.

Temmnepatypa. CBs3b TeMIepaTypbl CO CKOPOCTHIO TETUIOBOTO ABUKEHUS YaCTHII.

Buytpennss sneprusi Crioco0bl HU3MEHEHUs BHYTPEHHEH SHEpruM: TeIuionepeiada U COBepLIeHe paOboThL.
Bunsl Tenionepenaun: TemIONpOBOIHOCTb, KOHBEKIIMS, U3TyYEHNUE.

KonnuecTBo TemnoTel. Y aenbHas TEIIOEMKOCTH BelllecTBa. Tenoo0MeH U TEIIOBOE paBHOBECHE.
VYpaBHeHnue TernoBoro 6anaHca. [naBnenre u oTBepJeBaHUE KPHUCTAUIMYECKUX BELIECTB. Y JelbHas
tertoTa rasneHus. [Tapoodpa3zoBanue u konnencanus. Mcmapenune (MC). Kunenue. Y nenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbI KUTIEHHUS OT aTMochepHOro JaBieHus. BiaxHoCTs Bo3ayxa.

DHeprus TOMBa. Y IeJIbHas TEII0Ta CTOPaHuUs.

[Tpunnume! paboTe! TermmoBeix auratenei. KIT[ remmoBoro aeuratesns. TermoBeie IBUTraTeIu U 3aluTa
okpyxarorieit cpeast (MC). 3akoH coXpaHEHHUS U MIPEBPAICHUS YHEPTUHU B TEIIOBBIX Mporeccax (MC).

emoncmpayuu

. HaGnromeHne OpOYHOBCKOTO JIBHKCHHUS

. Habmonenue muddyzun

. HaOnroieHue siBIeHU CMavYMBaHUS M KAITWLISIPHBIX SIBIICHUH

. HaOnroieHue TerioBoro pacuimpeHus Tel

. I3MeHeHue naBieHus ra3a Mpu U3MEHEHHH 00bEMa U HarPEBAaHUH WIIH OXJIAXKICHUH
. [IpaBuIa u3MEpeHus: TeMIEpaTyphbl

. Bugpl Termonepenaun

0 3 N L AW

. OxnaxaeHue npu COBEPIIEHUN paOOTHI

9. HarpeBanue nipu coBepiieHHUH padOThl BHEITHUMH CUIIaMU
10. CpaBHEHHE TEIUIOEMKOCTEN pa3IMYHbIX BELIECTB

11. HaOmroaeHue KUmeHus

12 .HabmroaeHune mocTOSHCTBA TEMIIEPATYPhI MPH TUIABICHUN
13. Mogenu TemIoBEIX 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. Omnpenernenue 1aBiIeHUs BO3AyXa B OaJIOHE MINTPHULIA

5. OnbITHI, JEMOHCTPUPYIOIIKE 3aBUCUMOCTD JIaBJICHUS BO3/yXa OT ero 00b&Ma W HarpeBaHus iU
OXJIXKIECHUS

6. IIpoBepka runoTe3s! TMHEHHOM 3aBUCUMOCTH JUTMHBI CTOJIONMKA KHUIKOCTH B TEPMOMETPUIECKOH TpyOKe
OT TEMIIEPATYPbI

7. HaGnronenue u3MeHEeHHsI BHYyTPEHHEW YHEPTUU Teja B Pe3yibTaTe TEIUIONepeadn U pabOThl BHEIIHUX
cuIl

8. MccnenoBanue sIBIEHUS TEIUIOOOMEHA IPU CMEITMBAHUU XOJIOJHOM U TOPSYEH BOJIBI

9. Onpenenenne KOIUIECTBA TEIUIOTHI, MOJYYEHHOTO BOJON MPH TEIUIOOOMEHE C HarpeThIM

MCTAJUIMYCCKUM MUIUHAPOM



10. Omnpenenenne yaenbHOU TEIIIOEMKOCTH BEIIECTBA
11. HccnenoBanue nmporecca UCTIapeHust

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

Pa3nen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI

Dnektpuzarus Ten. [[Ba pona anekTpudeckux 3apsaaoB. BzanmonenicTere 3apspkeHHBIX Tel. 3akoH Kyinona
(3aBI/ICI/IMOCTB CHUJIbI BSaHMOHGﬁCTBHH 3apAKCHHBIX TCJI OT BEJIMYUHEBI 3apsAa0B U PACCTOAHUSA MEKIY TeJ'IaMI/I).
Dnektpuyeckoe mosie. Hanpsok€HHOCTE 2JIeKTprUecKoro mojst. [IpuHIUn Cyneprno3uinm dJIeKTPUIECKUX

MoJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu s5ekTpudeckux 3apsaa0oB. DJIeMEHTapHbIN deKTpuueckuii 3apsa. Ctpoenne atoma. [TpoBogHuku
U IURJIEKTPUKH. 3aKOH COXPAaHEHUS DJIEKTPUUECKOro 3apsija.

DIEKTPUYECKHUM TOK. Y CJIOBUS CYIIECTBOBAHUS IEKTPUUECKOr0 TOKA. ICTOYHUKH ITOCTOSTHHOTO TOKA.
JleficTBHSI TIEKTPUYECKOTO TOKA (TEIUIOBOE, XMUMHYECKOE, MAarHUTHOE). DJIEKTPUUYECKHH TOK B KUIKOCTSIX
U Ta3ax.

DnekTpuyeckas 1enb. Cuiia Toka. JJeKTpuueckoe HanpsokeHue. ConpoTUBICHUE TPOBOAHUKA. Y ICIbHOE
compoTuBIIeHUE BemlecTBa. 3akoH OMa anist yuactka nenu. [locienoBarensHoe U napayuieIbHOE COeIMHEHUE
MIPOBOJHUKOB.

PaGota u MOILTHOCTH ANIEKTpUYECcKOro ToKa. 3akoH J[oymns— JleHna. DnekTpudyeckue 1enu U NoTpeduTenu
ANIeKTpUYecKoii sHepruu B ObITy. KopoTKkoe 3aMbIkaHue.

[TocTosiHHble MarHuTHl. B3ammoneicTBUE MOCTOSHHBIX MAarHUTOB. MarHutHoe mosie. MaruutHoe mnose
3eMIu ¥ ero 3HaueHue A ku3Hu Ha 3emuie. OnbIT DpcTena. MarHuTHoOe mojie JIeKTPHIECKOro TOKa.
[IpumeHeHue IeKTPOMArHuTOB B TEXHUKE. J[eliCTBHE MAarHUTHOTO TMOJISI HA TPOBOJAHUK C TOKOM.
DJEeKTpOABUTATEb IOCTOSTHHOTO TOKa. Vcronb30BaHue 3NIeKTpoIBUraTeNlel B TEXHUYECKUX YCTPOMCTBAX U
Ha TPaHCIOpPTE.

OmnsiTel Dapanes. SABnenue snekTpoMarHuTHON HHAYKUUU. [IpaBumno Jlenma. Dnexkrporenepatop. CrocoOb
MOJTyYEHUs DIIEKTPUIECKON YHEPTUH. DIEKTPOCTAHIIMU Ha BO3OOHOBISIEMBIX UCTOYHUKAX SHEPTUH.

Hemoncmpayuu

Onexrpusanus Ten

JIBa poza EKTpUYECKUX 3apsI0B U B3aUMOJECHCTBUE 3aPSyKEHHBIX TeEll
YCTpOUCTBO U JEUCTBUE DIIEKTPOCKOIA

DnexTpocTaTHuecKast HHIYKIUS

3aKOH COXpaHEHMsI IJIEKTPUUECKUX 3apsI0B

[IpoBOJHUKY U TUANEKTPUKH

MonenpoBaHu€E CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS

© NN hE DD -

M cTOUHUKY TOCTOSIHHOT'O TOKA

e

JIefcTBHA DIIEKTPUYECKOTO TOKA

[S—
=

. DIIEKTPUUECKHUI TOK B )KHIKOCTH

[u—
[u—

. 'a30BBI#1 pa3psin

[a—
N

. I3MepeHnue cuiibl TOKa aMIepMeTpoM

[a—
(98]

. I/I3MepeHHe SJICKTPUYCCKOTO HAIMPSKECHUA BOJBTMCTPOM

—
a

. Peocrar u mara3uH cOnpOTHUBIICHUN

[a—
(9]

. B3aHMOHeﬁCTBHC IIOCTOAHHBIX MarHuToOB

[a—
N

. MOIIGJII/IpOBaHI/Ie HCBO3MOXXHOCTH pa3ACJICHUA IMOJIIOCOB MAarHuTa

[a—
-

. MOIIGJII/IpOBaHI/Ie MarduTHBIX TT0JICH ITOCTOSHHBIX MarHuTOB

[a—
o0

. OnbIT Opcrena



19. MarnuTHOE 10JI€ TOKA. DJIEKTPOMAarHuT

20. [leficTBHUE€ MarHUTHOTO MOJISI HA IPOBOJAHUK C TOKOM

21 DnexTpoaBUraTeab NOCTOSHHOIO TOKa

22. UccnenoBaHue sIBICHUS 31€KTPOMArHUTHOM UHIAYKIUU

23. OnsiTel Papanes

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

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

C6opka u mpoBepka pabOThI ANEKTPHUUECKON LM MOCTOSTHHOTO TOKa
W3mepenue U peryupoBaHue CUIIbl TOKa

AN

W3mepeHue u peryaupoBaHnie HapsHKEHUS

6. HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, HIYILETO YEPE3 PE3UCTOP, OT COIIPOTUBIIEHUSI PE3UCTOPA U
HaAIPsDKEHUS Ha pEe3UCTOpe

7. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD 3JIEKTPUUYECKOIO COMPOTUBIIEHUS IPOBOHUKA OT €T0 JUIMHBI,
IUIOLIA/IM NIOTIEPEYHOI0 CEUYEHUS U MaTepuaia

8. IlpoBepka npaBuiia CIOKEHUS HANPSHKEHUI NPU MOCIEI0BATEIILHOM COEIUHEHUH IBYX PE3UCTOPOB

9. IlpoBepka npaBuia JUIsl CUJIbI TOKA MPU NapajuIeIbHOM COEIMHEHUH PE3UCTOPOB

10. Omnpenenennie pabOTHI AIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 pe3UCTOp

11. Onpenenenre MOIHOCTH AIEKTPUIECKOTO TOKA, BBIJIEISIEMON Ha pE3UCTOPE

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

13. Onpenenenne KI1/] narpeBarens

14. VccnenoBanue MarHUTHOTO B3aUMOJEUCTBUS 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 KaTyILIKH C TOKOM U MarHuTa ot
CWJIBI TOKA U HaIpaBJIEHUS TOKA B KaTyIIKe

18. M3yueHue neiicTBUS MarHUTHOT'O TOJISl HA MPOBOJHUK C TOKOM

19. KoncrpyupoBaHue U H3yuyeHue pabOThl AJIEKTPOABUIaTEINs

20. U3mepenue KII/I anexkTpoaBUraTeabHON yCTaHOBKU

21. OnBITHI IO UCCIIEAOBAHUIO SBJICHUS YJICKTPOMArHUTHOW MHIYKIIUW: UCCIIEIOBAaHNE U3MECHEHUI

SHAYCHUS U HAIIPABJICHUSA WHAYKIIMOHHOI'O TOKa



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

N3yuenue pusmku B 8 Ki1acce HaNpaBIeHO Ha IOCTHKEHUE 00yUYaIOLUMUCS JINYHOCTHBIX,
METaNpeIMETHBIX U MIPEIMETHBIX Pe3yJIbTaTOB OCBOEHHUS yUeOHOIO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATbHI
Ilampuomuueckoe eocnumanue:
— TIpOsIBIIEHHE UHTEepeca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKON (PM3NUECKOM HAyKH;
— IIEHHOCTHOE OTHOIIEHHE K JOCTHKEHUSIM POCCUICKUX YUEHBIX (PU3UKOB.
I'pasicoanckoe u 0yxoeno-npascmeennoe 60Cnumanue:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CYX/IEHUH 0OLIECTBEHHO-3HAUUMBIX M THUYECKUX MPoOIIeM,
CBSI3aHHBIX C MPAKTUYECKUM PUMEHEHUEM JTOCTHKECHUN (PU3UKY;

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

— BOCIIPHUATHUE ICTETUYECKUX Ka4eCTB (PU3NUECKON HAyKH: €€ TapMOHHMYHOTO IOCTPOCHHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH.

Hennocmu HAYYHO20 NO3HAHUA:

— OCO3HaHHWE IIEHHOCTU (PU3NIECKOI HAyKH KaK MOIIHOTO WHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHUN, BA)KHEUILIEH COCTABIISIONIEH KyJIbTYpPBI;

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

— OCO3HaHHE LIEHHOCTU 0€30MacHOro 00pasa )KU3HU B COBPEMEHHOM TEXHOJOTUYECKOM MHUPE,
BaKHOCTH TIpaBmJI 0€30MMaCHOT0 IMOBEICHUS Ha TPAHCIIOPTE, HA JOPOTaX, C JIEKTPUUECKUM H TETUIOBBIM
000py/I0BaHHUEM B JIOMAITHUX YCJIOBUSX;

— ¢(hOpMHUPOBAHHOCTh HaBbIKa pe(IeKCUH, IPU3HAHUE CBOETO ITpaBa Ha OMIKUOKY M TaKOIo e MpaBa y
JPYroro 4ejioBeKa.

Tpyooeoe éocnumanue:

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

TEXHOJIOTMYECKON M COLMAIIbHON HAaNpaBJICHHOCTH, TPEOYIOLINX B TOM YUCIE U (U3NYECKUX 3HAHUM;
— HUHTepec K MPaKTHYECKOMY H3YyYEeHHIO Mpodeccuid, CBSI3aHHBIX C PU3UKOM.
Jxonocuueckoe 6ocnumanue:

— OpHEHTaIMs Ha pUMeHEeHNe (PU3UIECKUX 3HAHUM JIS PEIISHUs 3a/1a4 B 00JIaCTH OKPY KAIOIICH
Cpebl, TUTAHUPOBAHUS IIOCTYIKOB U OIICHKH WX BO3MOXHBIX MTOCJICICTBHI JIJISl OKPYIKAIOIIECH CPEIbI;

— OCO3HaHHE TJ00ATBHOTO XapaKTepa HKOJIOTMYECKUX MPOoOJIeM U MyTel UX pelleHusl.

Aoanmauyusa 0dyuarouecoca K u3MeHAIOUWUMCA YCIA08UAM COUYUAIbHOU U RPUPOOHOIL CPeObl:

— HOTpe6HOCTB BO BSaHMOHeﬁCTBHH IIPH BBIIIOJIHCHHUHU I/ICCJ'IeI[OBaHI/Iﬁ H IIPOCKTOB (bHSI/I‘IeCKOfI
HarpaBJICHHOCTHU, OTKPBITOCTD OIIBITY U 3HAHUAM APYTIUX;

— IHOBBINICHUC YPOBH: CBOEH KOMIIETCHTHOCTH 4epe3 IMPaKTHYCCKYIO ACATCIIbHOCTD,

— TOTPeOHOCTH B POPMUPOBAHUN HOBBIX 3HAHHI, B TOM yucie (GOpPMYIHPOBATh UJEH, MOHSITHS,



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

— CTPEMIJICHHUC aHAJIM3UPOBATH U BBIABIIATH 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 CPEIy, BO3SMOMXHBIX TJI00aTbHBIX
HOCJIENCTBUM.
METAIIPEJIMETHBIE PE3YJIBTATHI

YHuBepcanbHbI€ M03HABATEIbHBIE AEHCTBUS

ba3zoevie nocuueckue oeiicmeun:
— BBISBJIATH U XapaKTePU30BaTh CYIIECTBEHHBIC IPU3HAKU OOBEKTOB (SIBICHUH);
— yCTaHaBIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(DHUKAIINHN, OCHOBAHUS JUISI 0000IIEHUS U CPABHEHUS;

— BBIABIIATH 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)H3H‘-ICCKI/IX SIBJICHHUH U MponeccCoB;
ACJIaTh BBIBOALI C UCITIOJIB30BAHHUEM JCAYKTHBHBIX 1 HHAYKTUBHBIX YMOSaKJIIOquHfI, BbIABHUT'ATh

TUITOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘-ICCKI/IX BCJINYHH,

— CaMOCTOSITENTFHO BBIOMPATH CIIOCO0 penieHust yaeOHo# pu3mueckoii 3aauu (CpaBHEHNUE HECKOJIBKUX
BapHUaHTOB PEUICHHUs, BBIOOP HanboIee MOAXOIAIIETO C YIETOM CAMOCTOSTEIBHO BBIICICHHBIX
KpUTEPUEB).

Bba3zoevle uccneoosamensvckue oeiicmeun:
— MCIIOJIB30BAaTh BOIIPOCHI KaK I/ICCHGI[OBB.TCJ'H)CKI/II\/'I HHCTPYMCHT ITIO3HAHW,

— MPOBOAMTH [0 CAMOCTOATEIBHO COCTABIIEHHOMY IUIaHY OMBIT, HECIIOKHBIN (PU3NUYECKUIl

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

— ONICHUBATh HA IPUMCHUMOCTE U JOCTOBCPHOCTH I/IH(i)OpMaHI/IIO, IMMOJIYYCHHYIO B X04€ MCCIICIOBaHUA
HJIN DOKCIICPUMCHTA,

— CaMOCTOSITEIHLHO (POPMYITHPOBATH 0OOOIIEHHUS U BEIBOBI TT0 pe3yJIbTaTaM MPOBEAEHHOTO
HaOJIIOJICHUS, OTIBITA, UCCIICTOBAHMS;

— IPOrHO3UPOBATH BO3MOKHOC naaneﬁmee Pa3sBUTHUC (1)I/IBI/IV-IGCKI/IX IMpOoLeCCOB, a TAKKEC BbIABHUI'aTh
IPCAIIOJIOKCHUA 00 ux Pa3BUTHH B HOBBIX YCJIOBUAX U KOHTCKCTAaX.

Paboma c ungpopmayueii:

— MPUMEHSTH Pa3INyuHbIe METO/Ibl, HHCTPYMEHTHI U 3allpOChl IPHU MOUCKE U 0TOOpe MHPOPMAIIHN UITU
JAHHBIX C YIETOM MPEIIOKEHHOM yUeOHOU (DU3NYEeCcKOl 3a1auu;

— aHaIM3UPOBATh, CHCTEMATHU3UPOBATh U UHTEPIIPETUPOBATHh HH(OPMALINIO PA3IUYHBIX BUJOB U (hopm
IpEeJICTaBICHHUS;

— CaMOCTOSITEJILHO BBIOUPATh ONTUMAIBLHYIO (JOPMY MpeACTaBICHUS HHPOPMAIMH U WILTIOCTPUPOBATH
pelIaeMble 3a1a4u HECIIOKHBIMHU CXEMaMu, TuarpaMMaMu, HHOU TpaduKoi 1 UX KOMOWHALIUSMHU.

YHuBepcanbHble KOMMYHUKATUBHBIE JEHCTBUS



Oowenue:

— B X0/ie 00CYyX/JIeHUs Y4eOHOT0 MaTepuala, pe3yJbTaToB Ja00paTOPHBIX padOT U MPOECKTOB 33/1aBATh
BOITPOCHKI IO CYHICCTBY O6CY)KI[&CMOI\/’I TEMBbI U BbICKA3bIBATh UJICH, HALICJICHHLIC Ha PCIICHHUEC 3aJa4d U
noJiiep kaHue 01aroXenaTeIbHOCTH OOIICHHUS;

— COIIOCTABJIATH CBOHM CYXXICHUA C CYKACHUAMU JPYTHUX YHACTHUKOB JUajiora, O6HaPY)KI/IBaTB
pasiiniue U CXoACTBO HO3I/IHI/II71; BBIPpaXAaTb CBOIO TOUYKY 3PCHUSA B YCTHBIX U IMCbMCHHBIX TCKCTAX;
MyOJIUYHO MPECTABIATH PE3YJIbTAThl BBIMOIHEHHOTO (PU3UYECKOTO OIbITA (IKCIEPUMEHTA,
HCCTIEIOBaHUS, TIPOEKTA).

Coemecmuasn desamenvHoCms (COMpPYOHUYUECMBO):

— TIOHUMATh U HCIIOJB30BaTh MPEUMYIIECTBa KOMAHTHON ¥ WHAMBHYaIbHON paOOTHI MPH PEIICHUH
KOHKPETHOU (pU3UYEeCKOi TPOOIeMBI;

— TMPUHUMATH [IeJIM COBMECTHOM JCSATEIHHOCTH, OPTaHU30BBIBATH IEUCTBHS 0 €€ TOCTHKECHHIO:

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

— BBIIIOJHATH CBOIO 4aCTb pa6OTBI, A0CTUTrasA KAYECTBCHHOI'O pE3yJibTaTa 110 CBOEMY HAIIPABJIICHHUIO 1
KOOpAUHHPYA CBOU HeﬁCTBHH C ApYI'MMH YICHaAMH KOMaHIbI;

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

c(hOpMyJIUPOBAHHBIM YYaCTHUKAMU B3aUMO/ICHCTBUS.

YHUBEpCAIBHBIE PETYJIATUBHBIEC 1EHCTBUS

Camoopzanuzayusn:

— BBIABJIATH NMPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUSX, TPEOYIOMINX AJISl pelIeHUS (PU3NIECKUX
3HAHUM;

— OPHEHTHUPOBATHCA B PA3TUYHBIX MMOAX0aX NPUHATHS pelieHUH (MHIUBUAYaIbHOE, IPUHATHE
pelleHNs B IpyIIe, IPUHATUE PEIIeHUH Irpynmnoil);

— CaMOCTOSITEJIbHO COCTABJIATh AJITOPUTM peIIeHUs] PU3NUECKOM 3aJaun WU IJIaHa UCCIICOBAHUS C
y4€TOM MMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATH MpeAaracMble
BapHAHThI PELICHU;

— JenaTth BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.
Camoxonmpons (peghrexcus):
— J1aBaTh JICKBATHYIO OLIEHKY CUTYallMu U NpeJjiarath 1jiaH €€ U3BMEHEHUS;

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

— BHOCHUTH KOPPEKTHUBHI B ICATEIBHOCTD (B TOM YHCJIE B XOJ] BHIIOJIHEHUS (PU3UUECKOTO UCCIIEOBAHUS
WIN IPOEKTa) Ha OCHOBE HOBBIX 00OCTOSITEIbCTB, M3MEHUBILIUXCS CUTYallUl, YCTAHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYAHOCTEH;

— OIICHUBATb COOTBCTCTBHUC PE3YyJIbTaTa LHCIU U YCIOBUAM.
3M0l{u0HaJleblﬁ UHmMel1eKkm:

— CTaBUTh ce0s HA MECTO APYroro 4ejaoBeKa B XOJI€ CIIopa WIN AUCKYCCUU Ha HAYYHYIO TEMY,
INOHUMAaThb MOTHUBBI, HAMEPEHUS U JIOTUKY APYToOro.



Ilpunamue ceba u opyzux:

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

HAaYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJIbTATDI

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

— HWCTIOJB30BATh MOHATHS: Macca M pa3Mepbl MOJIEKYJI, TEMJIIOBOE JBMYKEHNE aTOMOB M MOJIEKYI,
arperaTHbIe COCTOSHUS BEIIECTBA, KPUCTAJUTMYECKUE U aMOp(HBIE Tea, HACHIIIICHHBIN 1 HEHACHI-
LICHHBIN Tap, BIaKHOCTh BO3/lyXa; TEMIEpaTypa, BHYTPEHHsS SHEPT U, TEIUIOBOM BUTATENb;
3JIEMEHTAPHBIN JIEKTPUUECKUM 3apsl, SJIEKTPUUECKOE MOJI€, TPOBOAHUKHU U TUAIEKTPUKU, TOCTOSTHHBIN
ANEKTPUYECKUI TOK, MArHUTHOE T10JIE;

— pasnuuaTh SBICHHS (TEIUIOBOE pacIIupeHue/ckaTre, Teronepeaada, TeIIoBoe paBHOBECHE,
CMauuBaHKe, KaMUISIPHBIC SIBICHUS, NCTIApEHHE, KOHICHCAIINS, TUIABJICHUE, KPUCTATU3AIIS
(oTBepaeBaHmE), KUIICHUE, TETUIONEpeaada (TEIIONPOBOIHOCTh, KOHBEKITUS, U3ITyUYCHHE ); dJICKTPU3ALIHS
TEJI, B3AUMOJICHCTBUE 3aPs/IOB, ICHCTBHSI AJIEKTPHUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aHMO/ICHCTBHE
MarHuTOB, ICHCTBHE MAarHUTHOTO TIOJIS HA MTPOBOJIHUK C TOKOM, 3JICKTPOMAarHUTHAS MHTYKIIHS) TIO OITHU-
CaHMIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, IEMOHCTPHPYIONIUX JaHHOE (PU3NIECKOE

SIBJICHHUC,

— Ppacrno3HaBaTh IMPOSBICHHWE HM3YYEHHBIX (DPU3MUECKUX SIBJICHUH B OKPY>KaOLIEM MUpPE, B TOM YHUCIIe
¢u3nyeckue SBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHNUE U KalUJUIPHbIE SBJICHUS B IPUPOJE,
KpHCTaJlIbl B ipupoe, usnydenue ConHua, 3aMep3aHie BoJg0EMOB, MOPCKHE Opu3bl, 00pa3oBaHue
pOCHI, TYMaHa, UHEs, CHETa; 3JIeKTPUUECKUE SIBICHUS B aTMoc(hepe, 2IEKTPUIECTBO KUBBIX OPraHU3MOB;
MarHuTHOE 1oJie 3eMIIH, Apeid Moo CoB, pojib MArHUTHOTO IOJIS AJIS )KU3HU Ha 3eMJie, HOJSIPHOE CH-
sIHUE; TIPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a/1a4y B Y4eOHYIO0, BBIJEATh CYIIECTBEHHbIE
CBOWCTBa/MpU3HAKU (U3UUECKUX SBICHUMN;

— OIIUCBIBATh U3YUYECHHBIE CBOMCTBA TeJ U (PU3NYECKHE SBICHUS, UCIIONB3Ys (PU3HMUECKUE BETUUNHBI
(TemnepaTypa, BHyTPEHHsIsl SJHEPTUsl, KOJIMUYECTBO TEIJIOTHI, Y/elbHas TeIIOEMKOCTh BEIECTBA,
yllenbHas TeIyIoTa IJIaBJICHUs, yIelbHas TeIoTa napooOpa3oBaHus, yeiabHas TEII0Ta CTOPaHUs
TOILIMBA, KO3(PULMEHT MOJIE3HOr0 ASHCTBUS TEIUIOBOM MAIlIMHBI, OTHOCUTENIbHAs! BIAXKHOCTh BO3/1yXa,
JJIEKTPUYECKUN 3apsJl, CUJIA TOKA, SJIEKTPUYECKOE HAIIPSKEHUE, COITPOTUBIICHUE IIPOBOJAHMKA, YIEIBHOE
COIIPOTHBIIEHUE BELIECTBA, pad0OTa U MOILIHOCTb AIEKTPHUUECKOTO TOKA); PU OMUCAHUU TPABUIIBHO
TPaKTOBaTh (PU3UYECKHI CMBICI UCIOIb3YEMBIX BETMUMH, 0003HAUECHUS U €AMHUIBI (PU3NIECKUX
BEJIMYUH, HAXOUTh (POPMYJIbI, CBA3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMH BEITMUYMHAMH,

CTPOUTH rPaPUKH U3YUYCHHBIX 3aBHCUMOCTEH (PU3NIECKIX BEIUYUH;

— XapaKTepH30BaTh CBOWCTBA TeJ, (PU3NUYECKUE SBICHUS U MPOLIECCHI, UCIOIb3YysI OCHOBHBIE
I0JIO>KEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPUM CTPOEHUS BELIECTBA, IPUHLIMII CYIEPIIO3ULIUH TTOJIEH
(Ha KauEeCTBEHHOM YPOBHE), 3aKOH COXpaHEHM 3apsizia, 3akoH Oma Ji1s ydacTKa LienH, 3aKoH J[Koyos -
JleHna, 3aKOH COXpaHEHUs PHEPTUH; TIPU 3TOM J[aBaTh CIOBECHYIO (JOPMYIMPOBKY 3aKOHA U 3aIIMCHIBATh
€ro MaTeMaTUYECKOE BBIPAKEHUE;

— O0OBACHATH (PU3HUECKUE MPOLIECCHI H CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYAIHi
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABISATH IPHUMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH 00BsIC-
HeHHe U3 | - 2 TOTHYeCKUX IIaroB ¢ Onmopoi Ha 1 - 2 3ydeHHBIX CBOMCTBA (PU3NUECKUX SBIICHHIA,

(U3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH; pemarh pacyéTHhIE 3a1auu B 2 - 3 neicTBUs, HCIIONB3YS



3aKOHBI U q)OpMy.]'IBI, CBA3BIBAIOIIHEC (1)I/I3I/I‘ICCKI/IC BCJIMYMHBI: Ha OCHOBC aHaJIN34a YCJIOBHA 3ala4n
3aIIUCBIBATh KPATKOC YCJIIOBUEC, BBISABIIATE HCJOCTATOK JAaHHBIX IJIA PCIICHUA 3a1a1H, BBI6I/IpaTB 3aKOHBbI
151 q)OpMy.]'IBI, HCO6XOI[I/IMBIG I e€ peuicHus, MPpOBOANUTDH paC‘{éTLI " CPaBHUBATH MMOJTYYCHHOC 3HAUCHUC
(I)PI3PI‘-I60KOﬁ BCJIIMYHHBI C U3BCCTHBIMH JaHHBIMU,

— paclo3HaBaTb HpOGJ’IeMLI, KOTOPBIC MOKHO PCIUUTDH IIPU IMTOMOIIH (I)I/I3I/ILIGCI(I/IX MCTOHOB; UCITIOJIB3Y
OIMMCAHUC UCCIICAOBAHMS, BBIACIIATH HPOBCPACMOC MPCAIIOJIOKCHUEC, OLICHUBATL ITPABUJIBHOCTDH TOPSAAKA
MNPOBCACHUA UCCICAOBAHM, ACJIaTh BBIBOIBI;

— TIPOBOJMTH OIBITHI 110 HAOIIOJCHUIO (PU3UUYECKHUX SIBICHUHN UIH (PU3MUECKUX CBOWCTB TEJ
(KanuJUIApHBIE SIBIICHUS, 3aBUCUMOCTD JIaBJICHHUS BO3/1yXa OT ero 00bEMa, TeMreparypsl; CKOpOCTH Ipo-
1[ecca OCThIBAHMUS/HATPEBaHUS IPU U3TYUECHUH OT LIBETA M3JIyUaloIIel/OTIOIA0Ie TOBEPXHOCTH;
CKOPOCTb MCIIAPEHHUSI BOJBI OT TEMIIEPATyPhl )KUAKOCTH U ILIOIIAAN €€ IOBEPXHOCTH; HIEKTPU3ALIUS TEIl
U B3aUMOJICYCTBUE IEKTPUUECKUX 3aps110B; B3aUMOJAECHCTBUE ITIOCTOSIHHBIX MarHUTOB, BU3yaIU3aLlUs
MAarHUTHBIX I10JIEM MIOCTOSIHHBIX MArHUTOB; JE€HCTBHUSI MATHUTHOIO I10JIs1 HA IIPOBOJHUK C TOKOM,
CBOWCTBA 3JIEKTPOMArHUTa, CBONCTBA AJIEKTPOABUraTENs IIOCTOSHHOTO TOKA): (OPMYIHPOBAThH
MIpoBEpseMbIe IPEOI0KEHNUS, COOUPATh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000py10BaHHS; OIUCHIBATD
XOJ OTbITa U (POPMYITHPOBATH BBIBOAKI;

— BBIIIOJHATH IIPAMBIC U3MCPCHUA TCMIICPATYPEI, OTHOCUTEIBbHON BIaXXKHOCTHU BO31yXa, CUJIbI TOKa,
HaMnpsKCHUA C UCITOJIb30OBAHHUEM aHAJIOTOBBIX HpI/IGOpOB U JaTYUKOB (1)I/I3I/I‘-I€CKI/IX BCJIMYHMH; CPABHHUBATH

pE3yNbTaThl U3MEPEHUH C YIETOM 3aJaHHON aOCONFOTHON TOTPEITHOCTH;

— TIPOBOIMTH UCCIIETOBAaHUE 3aBUCUMOCTH OJHOM (PU3MYECKON BEIIMYMHBI OT JPYTOH €
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTb CONIPOTHUBIIEHUS IIPOBOIHUKA OT €T0 JIMHBI,
IUIOIAH TIOTIEPEYHOT0 CEYEHMS U YEIbHOIO CONPOTUBIICHUS BEIIECTBA IPOBOJIHMKA; CUJIbI TOKA,
UIYIIEro Yyepe3 MPOBOIHUK, OT HAIPSKEHUS Ha IIPOBOJHUKE; UCCIIEOBAHUE ITOCIIEI0BATEIBHOIO U Ia-
paJIeIbHOrO COEAMHEHHH TPOBOIHUKOB): IUIAHUPOBATh UCCIIEOBAHUE, COOMPATh YCTAHOBKY U
BBINIOJIHATH U3MEPEHHUS, CIELysl IPEAJIOKEHHOMY IUIaHy, (PUKCUPOBATH PE3YyJIbTaThl OJYyUYEHHOU
3aBUCHMOCTH B BUJI€ TaOJIUI U TpauKOB, 1€7aTh BHIBOJBI 10 PEe3yJbTaTaM UCCIIET0BaHUS;

— MPOBOAMTH KOCBEHHbIE U3MEpPEHUs (PU3NUECKUX BEJIMYMH (yAeTabHas TEMI0EMKOCTh BELIECTBA,
COIPOTHUBJIEHUE MPOBOJIHUKA, pa0OTA U MOILIIHOCTb AIEKTPUUYECKOT0 TOKA): MJIAHUPOBATH U3MEPEHMUS,
coOuparh IKCIEPUMEHTAIIBHYIO YCTAaHOBKY, CJ€Lys MPEIJIOKEHHON UHCTPYKIMH, U BBIUUCIISTD

3HA4YCHUC BCINYHNHBI,
— coOmrofaTh nMpaBuiia TEXHUKH 0€30MacHOCTH U paboTe ¢ 1abopaTopHBIM 000pYyI0BaHUEM;

— XapakTepu30BaTh NPUHIUIBI JEHUCTBUS HW3YUYEHHBIX MPHUOOPOB U TEXHUYECKUX YCTPOMCTB € OMOPOM
Ha UX OMHCAaHUA (B TOM YHCJIE: CUCTEMAa OTOIUICHHSI IOMOB, THTPOMET, NapoBas TypOHHa, aMIIEpMETP,
BOJIbTMETP, CYETUHK SIEKTPUUECKOM SHEPTUH, 3JIEKTPOOCBETUTENbHBIE IPUOOPHI, HArpeBaTEIbHbIE
ANEKTPONPUOOPHI (IPUMEPHI), SIECKTPHUUECKUE MTPEIOXPAHUTENH; JIEKTPOMATHUT, SIEKTPOABUTaTEb
MIOCTOSIHHOTO TOKA), UCTIONIb3YsI 3HAHUSI O CBOMCTBAX (PU3NYECKUX SBJIICHUN 1 HEOOXOAUMBbIE
(u3nueckre 3aKOHOMEPHOCTH;

— pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOUCTBA U U3MEPUTENbHBIE TPUOOPHI IO CXeMaM U
CXEMaTUYHBIM PUCYHKaM (KUJIKOCTHBI TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTaTEIb
BHYTPEHHETO CTOPaHUs, JJIEKTPOCKOII, PEOCTAT); COCTABISATH CXEMBbI 3JICKTPUUECKUX ILIeTIeH ¢
MOCIIeI0BATEIbHBIM U MapalieIbHBIM COETUHEHHEM 3JIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAUCHUS
3JIEMEHTOB JIEKTPUUECKHX IIeTel;

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



(u3MuecKUX 3HAHUI B MOBCEIHEBHOW KU3HU ISl 00ecreueHrs O0€30MacHOCTH MPHU 00paleH!H ¢ Mprbdo-
pamMH U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHsS 3JI0POBbS U COONIOJCHUS HOPM DKOJIOTUYECKOTO
IIOBEJICHUS B OKPYXKAIOIIEH Cpeie;

— OCYHICCTBJIATH IIOHUCK HH(bOpMaLII/II/I (pI/ISI/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 MOJXKET OBITh HeﬂOCTOBepHOﬁ;

— HCIIOJIb30BaTh MPH BHIMOJIHEHUH YUE€OHBIX 33JJaHUH HAYYHO-TIOMYJISPHYIO JIUTEPATypy (PU3NIECKOTO
COJIepKaHus, CIIPaBOYHbIE MaTepHUalIbl, pECYpPChI ceTH MIHTEepHET; BiIageTh NpuéMamMu
KOHCIIEKTHPOBAHUS TEKCTA, IpeoOpa3zoBaHus HHPOPMALIMU U3 OAHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

— co3JaBaTh COOCTBEHHbIE MMCHbMEHHBIE U KPATKUE YCTHBIE COOOIeHHs, 0000111as nHPOPMALIUIO U3
HECKOJIbKUX UCTOYHUKOB (PU3NUECKOTO COACPIKAHUS, B TOM YHCIIE MyOIUYHO MPEACTABIATh PE3YIbTaThl
MIPOEKTHON MM HCCIIEIOBATENILCKOM AEATENbHOCTH; IPU 3TOM IPaMOTHO UCIOIb30BATh N3yUCHHBIH

MOHATUIHBIN anmapat Kypca (pU3MKH, COITPOBOXKIATH BRICTYIIJICHUE TIPE3eHTAIUEH;

— TIpY BBINIOJHEHUHU Y4eOHBIX MPOEKTOB U UCCIEA0BAHUM (PU3NYECKHX MPOLIECCOB PACIIPEALIIAThH
0053aHHOCTH B I'PYTII€ B COOTBETCTBUH C TIOCTABICHHBIMH 33/1a4aMH, CJICANUTH 32 BBHITIOJIHEHUEM IIJIaHA
JeUCTBUI M KOPPEKTHPOBATH €T0, aJ€KBAaTHO OL[CHUBATH COOCTBEHHBIN BKJIAJl B ICATEIIBHOCTD TPYIIIBI;

BBICTPAaNBATh KOMMYHHUKATUBHOC BSaI/IMOI[Cf/'ICTBI/Ie, MMPOABJISAA TOTOBHOCTH PaspelaTh KOH(I)JII/IKTBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

Belleil») ¢ U310KEHHEM 000CHOBaHUIT aTOMHOM rMIIOTE3bI (CMBICIOBOE uTeHUE). OLeHKa
yOeauTeNnbHOCTH 3TUX 000CHOBAHUIA;

OO0BbsicHeHNE OPOYHOBCKOTO JABMKEHUS, siBIICHUs 1 dy3unn pasiuduii Mexay HUIMU Ha OCHOBE
MOJIOXKEHUH MOJIEKYJIIPHO-KUHETUUECKON TEOPUH CTPOEHHUS BELIECTBA;

OOBsICHEHNE OCHOBHBIX Pa3iIM4uil B CTPOCHUH I'a30B, XKUIKOCTEH U TBEPIBIX TEI C
HCMOJIb30BAHUEM MOJIOKEHUN MOHCKyHﬂpHOKMHCTM‘{eCKOﬁ TECOPHUU CTPOCHHUS BELICCTBA,
ITpoBe/icHHE OIBITOB 110 BHIPALIMBAHUIO KPUCTAIUIOB TOBAPEHHOM COJIM WIIH caxapa;
HpOBe}leHl/lC 1 00bsSCHEHHE ONBITOB, AEMOHCTPUPYIOIIUX KATUJUIAPHBIC SIBJICHUA U SIBJICHUC
CMauMBaHUs;

OOBsCHEHHE POJIH KaNMUISIPHBIX SIBJICHUH U1 TOCTYTUICHUS BOJBI B Opranu3m pacrenuit (MC —
Ouonorus);

HabmroneHue, npoBesieHHe U 00bSICHEHUE ONBITOB 1O HAOJIIOJICHHIO TEIIOBOTO PACIINPEHUS
ra3oB, KHUIKOCTEH U TBEPABIX TET;

OO0BbsiCHEHNE COXpaHEeHHs: 00bEMA TBEPBIX TEJ, TEKyYECTH XKUAKOCTHU (B TOM YHCIIE, PA3HHULIBI B
TEKyUYECTH JUIS PA3HBIX )KUJKOCTEH), TaBJICHUS ra3a;

IIpoBesenne ONBITOB, AEMOHCTPUPYIOIIHX 3aBHCHMOCTh AABICHHUS BO3yXa OT €ro 00bEMa U
HarpeBaHHs WM OXJIAXKACHHA, U UX 00BICHEHHE HA OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUCHUS;
AHanu3 NpaKTUIECKUX CUTYaIlUi, CBA3aHHBIX CO CBOMCTBAMH I'a30B, )KUAKOCTEH U TBEP/IBIX TCI;

Ne | HaumenoBanue paszeos u TeM | KonmmuecTBo yacos Jarta Buas! gesiteibHOCTH Bunsl, DJIeKTPOHHBIE
n/n | IporpaMmsI H3Yy4eHHs! hopmsr (uudposbie)
BCEr0 | KOHTPO/IbLHBIE | MPAKTHYECKHE KOHTPOISI oGpazoBaTenbHbIE
padoThl padoThI pecypent
Pasnen 1. TenioBble siBJIeHHS
1.1. | CTpoenue u cBoiicTBa 7 0 1 01.09.2022 | ; Ycrublit EJIMHAA
BelllecTBa 22.09.2022 | HaGnroneHue U HHTEPIPETAIHs OIBITOB, CBUIETENBCTBYIOMNX 00 aTOMHO-MOJIEKYIIIPHOM 0I1poc; KOJUIEKIIUA

CTPOEHUU BEILECTBA: OIBITHI C PACTBOPEHUEM PA3JIUUHBIX BELIECTB B BOJE; ITucemennsiit | HUOPOBBIX
Perenne 3a1a4 1o OLlEHUBAHHIO KOJIMYECTBA ATOMOB MM MOJIEKYJI B €IMHULE 00bEMA BELIECTBA; | KOHTPOJIB; OBPA3OBATEJIbHbIX
AHanu3 TeKCTa JPeBHUX aTOMUCTOB (HanpuMmep, Gpparmenrta nosmsl Jlykperus «O mpupone PECYPCOB

http://school-
collection.edu.ru
Poccuiickas
3JICKTPOHHASI IIKOJIA
https://resh.edu.ru
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)
OO00CHOBaHHE MPaBUII K3MEPEHUS TEMIIEPATYPBI;

CpaBHEHHUE Pa3IMYHBIX CIIOCOOOB U3MEPEHUS U LKA TEMIIEPATYPhI;

HabmoneHne 1 00bsICHEHHE OITBITOB, IEMOHCTPUPYIOIIMX H3MEHEHUE BHYTPEHHEH SHEPruu Teia B
pe3yJbTaTe TeIIoNnepeiayn u padoThl BHEHIHUX CHIT;

HaGutonenue u 00bsSCHEHHE OIBITOB, 0OCYKICHUE IPAKTUUECKUX CUTYaLUH, IEMOHCTPUPYIOLIUX
Pa3IMYHBIC BUIBI TCIIIONEPEAAYN: TEIIONPOBOAHOCTh, KOHBEKIINIO, U3TTYUYCHUE,

HccnenoBanue siBieHHs TEIUI00OMEHA [TPU CMEIIMBAaHUU XOJIOIHOM U ropsveii BOIBI;
HabutoneHue ycTaHOBICHHS TEIIOBOTO PAaBHOBECHS MEXIy Tops4eii 1 X0I0JHOH BOJOH;
OnpeneneHue (M3MEPEHNE) KOJIIMYECTBA TEIUIOTHI, OJIYYEHHOTO BOAOH MPH TEINIOOOMEHE C
HArpeTsIM MeTaNTNYECKUM IIHITHHAPOM;

Omnpenenenne (M3MepeHne) yIeIbHOH TEIOEMKOCTH BEIIECTBA;

Pemrenne 3a/1a4, CBA3aHHBIX C BRIYMCICHAEM KOJHYECTBA TEIUIOTHI H TEIUIOEMKOCTH IIPU
TEII000MEHE;

AHann3 CHTyallli MPaKTHYECKOTO HCIIOIb30BAaHNUS TEIUIOBBIX CBOICTB BEIIECTB M MATCPHAIIOB,
HaIpHMep B LEJIX YHEProcOe PexKEHHUs: TEIUION30ILAIHS, YHeprocoeperaromue KphlIim,
TEPMOAKKYMYIISTODPHI U T. 11.;

Habmonenne sBenuil HcapeHus 1 KOHACHCAIUH;

HccnenoBanue nporecca HCIapeHUsT Pa3IHIHBIX XKHIKOCTEH;

OOBbsiCHeHHE ABICHUI HCIIapeHHs] U KOHIEHCAIIUH Ha OCHOBE aTOMHO-MOJIEKYIISIPHOTO yICHHS;
HabmoneHne 1 00bsCHEHHUE IPOIIecca KUMSHHS, B TOM YHCIIE 3aBHCHMOCTH TeMIIepaTyphl
KUIICHHS OT NaBICHUS;

Onpenenenne (M3MepeHNe) OTHOCHTENBHOH BIaKHOCTH BO3IyXa;

HabmoneHune nporecca ImIaBIeHNs KPUCTALIHIECKOTO BEIIECTBA, HAIIPHMED JIbIa;

CpaBHEHHE IPOIIECCOB IUIABJICHNS KPUCTALIHIECKHUX Tell U pa3MArdeHus IIPH HarpeBaHHU
amMop(dHBIX TeI;

Onpenenenne (M3MEpEHKE) YASIbHOM TEIUIOTH IUIaBlIeHuUs Jibaa. OObICHEHUE SBICHUI
IUIABJICHHS U KPHCTAILIM3aM HA OCHOBE AaTOMHO-MOJIEKYJISIPHOTO YUCHUS;

Penrenye 3a51a4, CBI3aHHBIX C BBIYMCICHAEM KOJIMYECTBA TEIUIOTHI B IIPOLECCaX TeIUIONepeIaun
IIPH IUIABJICHUU U KPHCTAJUIM3AIMY, HCIAPCHUH ¥ KOHICHCAIIUH;

AHau3 CHTyalui MPaKTHIECKOro IPUMEHCHHS SBICHUH IUIABICHHS U KPHCTAILIH3ALHH,
HaIpHMep, TOITyYeHHEe CBEPXYHCTHIX MATEPHAIIOB, COJIEBAs IPEIIKA U JIP.;

Amnanu3 paboTsl U 00BbSICHEHHE IIPUHIININA ASHCTBUS TEIIOBOIO IBUIATEIIs;

BblunclieHHe KOIMYECTBA TEIUIOTH, BHLIEISIOMIEroCs IIPU CrOPAHUH PA3IMYHBIX BUIOB TOILIHBA,
u KI1J] nBurarens;

OGcysxIeHHE SKOIOTUYECKUX MOCIeACTBII UCIIOIb30BaHNUs IBUTaTeNeH BHYTPECHHETO CTOPAHHUS,
TEIUIOBBIX M rHApodIeKTpocTaHuii (MC — 5KOIOTHUs, XUMHS);

YcrHblit
orpoc;
[TuceMeHHbIH
KOHTPOJIb;
Konrponsnas
pabora;

3auer;
IIpakTnueckas
paborta;
TectupoBanue;

EJIMHAS
KOJIJIEKLIMS
HUOPOBBIX
OBPA3OBATEJIbHBIX
PECYPCOB
http://school-
collection.edu.ru
Poccuiickas
JIIEKTPOHHAS IIKOJIa
https://resh.edu.ru
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Paznen 2. DiexkTpuyeckne H MarHUTHBI

€ sIBJICH

uf

2.1.

DJIeKTPUUYeCKHe 3apsibl.
3apsikeHHbIE TeJIa U UX
B3aMMo/ieilicTBHe

7

15.11.2022
06.12.2022

5
HabutoieHre 1 npoBeIeHNE OIBITOB I10 AJICKTPU3ALMHU TEJ IIPH CONPUKOCHOBEHUH M UHYKIHEH;
HaGumonenue u 00bsicCHEHHE B3aUMOACHCTBHS OJJHOMMEHHO M Pa3HOUMEHHO 3apsKEHHBIX TEl;
OOBsiCHEHNE PUHIUIIA ICHCTBUS IEKTPOCKOIIA;

OOBsICHEHHUE SBICHUI JIEKTPH3ALIUH TPH CONPUKOCHOBEHHH TEJ M MHIYKLHCH C HCIOIb30BaHHEM
3HAHUH O HOCUTESIX JIEKTPUUECKUX 3aps/I0B B BEIIECTBE;

Pacnio3naBatue 1 00BsICHEHNE SIBICHHUIN JIEKTPU3ALUH B TIOBCEAHEBHON KU3HH;

Habmronenne u 00bSCHEHHE ONBITOB, HILUTIOCTPUPYIONIMX 3aKOH COXPAHEHHS DJIEKTPUIECKOT0
3apamaa;

HabroaeHue OMBITOB 10 MOAETUPOBAHHIO CHIIOBBIX JIMHUI IIEKTPHYECKOTO OIS,

HccenenoBanue neiicTBUS 3IEKTPHUECKOTO OIS HA TPOBOIHUKHU U AUIIECKTPHUKH;

YcrHbIit
orpoc;
[TuceMeHHbIi
KOHTPOJIb;

Poccuiickas
SJICKTPOHHASI IIKOJIA
https://resh.edu.ru
®duszuka.ru
http://www.fizika.ru




2.2. | INocTOSAHHBI JIeKTPHYECKHIH 20 10 23.02.2023 | ; YerHblit EIVUHAS
TOK HabmoneHne pasinyHbIX BUAOB JICHCTBHS SJIEKTPUUECKOTO TOKA U OOHAPYKEHHUE STUX BUJIOB oIpoc; KOJUIEKIIUA
JIeHiCTBUS B MIOBCEIHEBHOM JKU3HU; [MucbmenHbII MUDPOBBIX
COopKa 1 UCIIBITAHHE 3JICKTPUUECKOIT LIETH MOCTOSHHOTO TOKa; KOHTPOJIb; OBPA3OBATEJIbHBIX
H3mepenne cUibl TOKa aMIIEPMETPOM; Kontponsnass | PECYPCOB
M3mepeHue 31eKTpUYecKoro HapsHKEHHUs BOJIBTMETPOM; pabora; http://school-
TIpoBenenue u 0ObICHEHHUE OIBITOB, IEMOHCTPUPYIOIINX 3aBUCHMOCTD JIEKTPHYECKOTO 3auer; collection.edu.ru
CONPOTHUBJICHHS IPOBOAHKKA OT €ro JUIMHBI, IUIOIAJH TOTIEPEYHOT0 CEUCHUS 1 MaTepuaa; Tpaxtuueckas | Poccuiickas
HccnenoBanye 3aBUCUMOCTH CHIIBI TOKA, POTEKAOIIETO Yepe3 PE3UCTOP, OT COMPOTHUBIICHUS pabora; 3JIEKTPOHHAS IIKOJIA
pe3ucTopa M HanpsHKEHUSHA PE3UCTOPE; https://resh.edu.ru
TIpoBepka npaBuiIa CI0KEHUS HANPSDKEHHHN MPU MOCIIEA0BATEILHOM COSTMHEHHH JIBYX
PE3UCTOPOB;
TIpoBepka npaBuIIa IS CHIIbI TOKA MIPU MapajlIeIbHOM COSTMHEHHU PE3UCTOPOB;
AHanu3 CUTyalui MoCae0BaTENbHOTO U MapalIeNbHOTO COSTMHEHHS TPOBOJHUKOB B JOMAIITHUX
9NEKTPUYECKHUX CETSIX;
Pemenne 3a1a4 ¢ MCTIOIb30BaHUEM 3aKoHa OMa 1 popMyIT pacd€Ta IEeKTPUUECKOTO
CONPOTHUBIICHHS IIPH MOCIIEA0BATEILHOM U MAPAJUICIbHOM COEJMHEHUHU MPOBOIHUKOB;
Onpenenenne paboThl AEKTPUYECKOTO TOKA, MPOTEKAOIIET0 Yepe3 Pe3nUCTop;
OrmpezienieHre MOITHOCTH 3JEKTPUYECKOTO TOKA, BBIACISEMOIl Ha pe3nucTope;
HccenenoBanye 3aBUCUMOCTH CHIIBI TOKA Yepes3 JIAMITIOYKY OT HAalpsHKCHUS Ha HEld;
Onpenenenue KI1JI narpesarens;
HccnenoBanue npeodpa3oBaHus SHEPIUH IIPH MOABEME TPy3a NEKTPOIBUTATEIIEM;
OOBbsiCHEHHE YCTPOICTBA M IPUHIMIIA ISUCTBHS JOMAIIHUX JIEKTPOHArPEBATENILHBIX IIPUOOPOB;
OOBsiICHEHHE IPUYHH KOPOTKOTO 3aMBbIKaHUS U PUHIIUIIA JSHCTBUS [UIABKUX MIPEIOXPAHUTEIICH;
Pemenne 3a1au ¢ ucnonp3oBanueM 3akoHa Jhxoyns—IJIeHna;
Ha6toieHre BOSHUKHOBEHHUS 3JIEKTPUYECKOr0 TOKA B KUAKOCTH;
2.3. | MarnuTHbIe SIBJICHUS 6 4 28.02.2023 | ; IIpaktnueckast | Poccuiickas
16.03.2023 | MccnenoBaHne MarHUTHOTO B3aHMO/ICHCTBHUS MMOCTOSHHBIX MarHUTOB; pabora; 3JIEKTPOHHAsSI IIKOJIa
M3yueHne MarHUTHOTO TOJIS TOCTOSTHHBIX MATHUTOB MPH UX 00bEANHEHUH U Pa3CICHHUM; https://resh.edu.ru
TIpoBeneHue ONMBITOB MO BU3YaJIN3aLUHU MO TOCTOSHHBIX MATHUTOB; ®dusmka.ru
W3yyeHune sABICHUSA HAMarHUYMBAHUS BEIIECTBA; http://www fizika.ru
HccenenoBanue NEHCTBUS SIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY;
TIpoBenieHue ONBITOB, IEMOHCTPUPYIOIINX 3aBUCUMOCTb CHIIBI B3aUMOJEHCTBUS KaTyIKH C TOKOM
M MarHuTa OT CHJIBI U HAIIPaBJICHMS TOKA B KaTYIIKE;
AHanu3 cuTyauui MpaKTHYeCKOro MPUMEHEHHS JICKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX
YCTpOiCTBaX, MPOMBILIIIEHHOCTH, METUIIMHE);
W3y4eHune AeiCTBUS MAarHUTHOTO HOJISL HA TIPOBOJJHUK C TOKOM;
W3y4eHne AEHCTBUS SIEKTPOIBUTATEINs;
N3mepenne KITJ] 21ekTpogBUraTeIbHON YCTaHOBKH;
PacriozHaBaHue ¥ aHAIN3 Pa3IMYHbIX IPUMEHEHHH 3JIEKTPOABUraTeNeil (TpaHCIopT, ObITOBBIE
ycTpoiicTBa 1 1p.);
2.4. | DiiekTpOoMarHuTHast 4 0 02.05.2023 | ; YcTHbIi EANHASA
MHIYKIHS 31.05.2023 | OmBITHI 1O HCCIIETOBAHUIO SBJICHUS JIEKTPOMArHUTHOM MHIYKIUU: UCCIIEJOBaHNE N3MEHEHUI oI1poc; KOJUIEKIIUA
3HA4YEHHs M HaIlpaBJICHHUs HHAYKIMOHHOTO TOKA; TTucsMeHHBIH HUDPOBBIX
KOHTPOJIb; OBPA30OBATEJIbHBIX
Konrponsnass | PECYPCOB
pabora; http://school-
collection.edu.ru
Poccwuiickast
JJICKTPOHHAsI KO
https://resh.edu.ru
HWroro no paszeny 37




PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I1O
IMTPOI'PAMME

68

21




INOYPOYHOE IINIAHUPOBAHUE

Ne | Tema ypoxka KonuyecTBo 4yacos Hdara Buawl,
n/n u3y4eHus | popmsl
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
KOHTPOJIS
padoThI padoThI

1. | OcHOBHBIE MOJIOKEHUSIMOJIEKYIISIPHO- 1 0 0 YcTHbIi
KUHETHYSCKOUTEOPHH CTPOCHUS BEIIECTBA oTIpoc;

2. | Mogenu TBEPIOTO, KUAKOTO UTazoodpasHoro |1 0 0 VerHbIin
COCTOSIHUIBEILIECTBA oTIpoc;

3. | CmauuBanue 1 0 0.25 IIpakTudaeckas

pabora;

4. | Kammuisipasie sBienus.Jlabopatopras 1 0 1 IIpaktuyeckas
paboTa"3yueHne KanWUISIpHBIXSIBICHUH" pabora;

5. | Kpucrammmueckue namopdueie TBEpabIe Tema | 1 0 0 YcTHbIi

oTpoc;

6. | TerutoBoe pacuMpeHUe UCKATHE 1 0 0.25 YcTHbIM

oTIpoc;

7. | O6obmarommii ypok 1o treme" CTpoeHue u 1 0 0 TecTupoBanue;
cBoiicTBaBelecTna"

8. | Temneparypa. BuyTpennssioneprust 1 0 0 YerHblit

oIpoc;

9. | CmocoObl N3MEHEHUSBHYTPEHHEN SHEPTUH 1 0 0.25 YcrHbIl

oIpoc;

10. | Buns! Temonepenaun 1 0 0.25 IInceMeHHBIN

KOHTPOJIb;

11. | Terutonepenava B MpUpoie HTEXHUKE 1 0 0 YcTHbIM

oTIpoc;

12. | KomuuectBo TeruioTsl. Y neipHas 1 0 0 IIuceMeHHBIN
TETIOEMKOCThBEIIIECTBA KOHTPOJIB;

13. | Temmoo6wmeHn. JlaboparopHasipaboTta 1 0 1 IIpakTuyeckas
"HcciienoBaHuesIBICHUS TEITOOOMEHA pabora;
MPUCMEIITUBAHUH XOJIOHOM UTOPSYCH BOJIBI"

14. | TerutoBoe paBHOBecHe.JlabopaTopHas 1 0 1 IIpakTuyeckas
pabota"OnpeaeneHue KOINIECTBATEIIIIOTHI, pabora;
MOJYYICHHOTO BOJIOMIIPH TEILIOOOMEHE C
HarpeThIMMETALTHYECKUM IIIIAHIPOM"

15. | YpaBHeHme TermioBorodatanca. 1 0 1 IIpaktnyeckas
JlabopaTtopHasipabora pabora;
"OnpeneneHneyaebHON
TEILUIOEMKOCTHUBELECTBA"

16. | Pemenue 3aga4d no treme" TermnooOmeH" 1 0 0 ITucemeHHbIHI

KOHTPOJTb;




17. | [InaBneHue 1 OTBEPACBAHUEKPUCTATUTHUECKUX 0.25 VYcrupii
BEIICCTB 0Ipoc;

18. | YnenbHas TennoTariaBlIeHus. 1 [IpakTHueckast
JlabopaTtopHasipabora pabora;
"OnpeneneHney eIbHON TEeTI0ThI
[UTaBJIECHUUILIA"

19. | [TapooOpazoBaHre UKOHACHCAITHS. 0 VerHbIi
Hcnapenne. oTpoc;

20. | BmaxxnocTs BO3Iyxa 0 YeTHBIN

0Ipoc;

21. | U3mepeHue BIaXKHOCTUBO3AyXa. 1 IIpaktuyeckas
JlabopaTopHasipabora pabora;
"OnpeneneHneoTHOCUTEIbHON
BIQXKHOCTHBO3ayXa"

22. | Kunenue. Y nenpHas 0 VerHbIi
TEIIOTaNapooOpa30BaHUS oTIpoc;

23. | Pemrenne 3amay nmo reme''Mzsmenenne 0 [IuceMeHHbIN
arperaTHBIXCOCTOSTHUM BemecTsa" KOHTPOJIb;

24. | OHeprus TOIIMBA. Y IENbHASTEILIOTA 0 YcrHbii
CTOpaHus 0Ipoc;

25. | IIpuHiuns! paboThl TEIIOBBIXABUTATENEH. 0 Vel
KIIJ TeruioBoroasurarens OIIpOC;

26. | Peurenue 3amad mo reMe" TeroBble siBiIeHUS " . 0 ITnuceMeHHbBIH
Bunsirenmonepenadn, KOJIHYECTBOTEIIIOTHL, KOHTPOJIB;
M3MEHCHHUEearperaTHBIX COCTOSTHUIBEIIECTBA,

BJIQXKHOCTHBO31yXa"

27. | O6o6utaronmii ypok 1o teme" TeroBsre 0 TectupoBanne;
sBJieHUA"

28. | KonrpomabHas pabota mo teme"TemoBbie 0 KonTtponbsHas
sABJIeHUA" pabora;

29. | DnexTpu3anus Teil. 0.25 YcTHbIH

oTIpoc;

30. | BsaumopeiicTBrE 3apsS>KEHHBIXTEIN. 3aKOH 0 YerHbeIl
Kynona OIIpoc;

31. | Dnekrpuueckoe nosue.HanpsxeHHOCT 0 YcrHblit
moJist. [IpuHIHTT CyTIepIO3UIHUAIIEKTPHICCKIX oIpoc;
roseu

32. | Hocutenu 3neKTpu4ecKuX3apsaaoB. 3aKOH 0 ITucbMeHHBIH
COXPAaHCHUSINIEKTPHUECKOTO 3apsaa KOHTPOJIb;

33. | CtpoeHne aToma 0 YcTHbIH

0I11poc;




34. |IIpoBoguuKkHY U audnekTpuku.Jlaboparopras 1 IIpakTudaeckas
pabota"HccnemoBanue pabora;
JEHCTBUAIIIEKTPHICCKOTO TIOJIS
HaIpPOBOAHUKU U TUAICKTPUKU"

35. | O6o0muaronmii ypok mo teme" DJIeKTpuIecKue 0 ITucbMeHHBIH
3apsibl.3apsHKCHHBIC Tella U KOHTPOJIb;
nxB3anMoeiicTaue"

36. | Onexrpuueckuii Tok. Cunaroka 0.25 VYcrubii

oTIpocC;

37. | UcTOYHUKH MTOCTOSHHOTO TOKa 0.25 YerHblit

oIpoc;

38. | JelicTBUS 2IEKTPUUECKOTOTOKA 0 YcTHbIi

oIpoc;

39. | DneKTpUYECKHil TOK BKHUAKOCTAX U ra3ax 0 YcTHBIN

oTIpoc;

40. | DnekTpudeckas 1enb.JlaboparopHas 1 ITpakTryeckas
pabota"Cbopka u ImpoBepka paborta;
pabOTHIPIEKTPUICCKON IEMUITOCTOSHHOTO
ToKa"

41. | Cuna Toka. JlaboparopHaspaboTa 1 [pakTryeckast
"W3MepeHune uperyaupoBaHue CUIIbI ToKa" paborta;

42. | OnexTpuyeckoe HampsbkeHue.JlabopaTopHas 1 ITpakTryeckas
pabora"3mepenue u pabora;
peryinupoBaHUEHAIPSKEHUS "

43. | ConpotuBienue npoBognuka.JlaboparopHas 1 IIpakTudaeckas
pabota"HccnenoBaHre 3aBHCUMOCTHCHUIIBL paborta;

TOKa, HIYIIETo Yepe3pe3nucTop, OT
COIPOTHUBIICHUSPE3UCTOPA U HAMIPSDKCHHS
Hape3ucrope"

44. | 3axon Oma Juist y4acTKa 1enu 0 VerHbI

oTIpoc;

45. | YaenpbHOE COMPOTUBICHUEBEIICCTRA. 1 IIpakTudaeckas
JlabopaTtopHaspabora pabora;
"3aBHCUMOCTBAIEKTPUIECKOT OCOIIPOTUBIICHUS
MIPOBOTHUKAOT €T0 JJTUHBI,

TUIONIAIMTIOTIEPEYHOTO CEUCHUS nMaTepraia"

46. | Peocrat. JlaboparopHaspaboTa 1 ITpakTryeckas
"PerynupoBanue cHIbITOKa peocTaTtoM" pabora;

47. | IlociaenoBaTenbHOECOEANHEHIE 1 IIpakTudaeckas
npoBonHUKOB.JlabopaTopHas pabora;

pabora"lIpoBepka npaBUIaCcIOKEHUS
HaIPsHKEHUN
IPUIIOCTIEIOBATEIFHOMCOEIUHECHUN
JIBYXpe3ucTOpoB"




48. | [TapannensHOE COEIMHEHUETIPOBOIHUKOB. 1 IIpakTudaeckas
JlabopatopHrasipabora "IIpoBepka mpaBUIAIIIsI paborta;

CHITBI TOKA MIPUTIAPAILICIIEHOM
COEJIMHEHUUPE3UCTOPOB"

49. | PaboTa 1 MOIIHOCTBIIEKTPHYECKOTO TOKA. 1 ITuceMeHHbIHI
3akon/lxoyns—Jlenmna KOHTPOJIb;

50. | Pacu€t paboThl 1 MOIIIHOCTHTOKA. 1 ITpakTryeckas
JlabopatopHbie onbITHL: " OmpenencHue pabora;
pabOTBIIEKTPUIESCKOTO TOKA, HAYIIETO Yepe3
pesucrop" u"OnpeneneHue
MOITHOCTHIICKTPHUUECKOTO TOKA,BBIICIISIEMOM
Ha pe3ucrope"

51. | DnekTponpoBoKa HOTPEOUTENH 1 ITpakTryeckas
3JICKTPUUYECKONIHEPTUH B OBITY. paborta;
Kopotkoeszambikanue. JlabopaTopHaspaboTta
"Onpenenenue KI1/[Harpesarens.

HccnenoBaHne3aBUCHMOCTH CHIIBI
TOKa,HJIyIIero yepes JIaMIIOUKy,
OTHAIpPSHKCHUS Ha HEeil"

52. | Pemienue 3agau mo temam'" Cuiia Toka, 0 IIuceMeHHBIN
HaIpsDKCHHE,COMPOTHBIICHHE, 3aKOH OMaIst KOHTPOJIb;
yYacTKa [EMH, yIeIbHOECOPOTUBIICHHUE,

COEJIMHEHUSIPOBOJHHUKOB"

53. | Pemenue 3agad no remaM"3axon OMa JuIst 0 ITuceMeHnHbIHI
y4YacTKaIlenu, padoTa ¥ MOIHOCTHTOKA, 3aKOH KOHTPOJIb;
xoynsa-Jlenma"

54. | O6o0maronMii ypok 1o TeMe" DJIeKTpuIecKue 0 TecTtupoBanue;
siBJICHUS"

55. | KoHTpoasHas pabora 1o 0 KontponsHas
TeMe" DIEKTPHYECKUE SBICHUS" pabora;

56. | MarautHoe nozne. OnsITOpcTena. 0.75 IIpaxTuyeckas
JlabopaTopHasipabora pabora;
"UccnenoBanueneiicTBUS
3NEKTPHUYECKOTOTOKA HA MATHUTHYIO CTPEJIKY
"

57. | MarauTHOE MOJIEIEKTPUIECKOTO 0.75 IIpakTudaeckas
ToKa.DnekTpomaraut.JlaboparopHas pabora;

pabora"OnbIThL,
JIEMOHCTPHPYIONIUEC3aBUCHMOCTh
CHJIBIB3aMMO/ICHCTBHSI KATYIIIKU CTOKOM U
MarHuTa OT CHJIBITOKA W HAaIIpaBICHUS TOKa
BKaTymke"




58. | I[TocTostHABIE MarHUTHL. MarHuTHOE TIOJIE 1 0.75 IIpakTudaeckas
3emim.JIaboparopHusie paboTs"McciaemoBanue pabora;
MarHATHOTOB3anMOJICHCTBHUS
MOCTOSIHHBIXMarHuTOB" M
"N3y4eHUeMarHUTHOTO TIOJISTIOCTOSHHBIX
MarHUTOB IIPU UXOOBEIUHCHUH U
pazneneHuu”

59. | Jle¥icTBME MarHUTHOTO TIOJISTHA POBOJAHUK C 1 0 VYTt
TOKOM 0mpoc;

60. | D1eKTpOIBUTaTENBIIOCTOSHHOTO TOKA. 1 0.5
KIT[Ipnextpoasuratens./laboparopnas
pabota"KoHcTpyHpoBaHUe NU3Y4YEeHUE
paboTeIeKTpOaABUTATENS "

61. | KonTpoapHas padoTa o Teme"MarHuTHbIC 1 0 KontponbHas
SIBJICHUS" pabora;

62. | OnerTer Dapajmest. 1 0.25 VYTt
SIBIEHUEDNEKTPOMATHUTHOUWHTYKITUH. 0mpoc;

63. | HammpaBnenue unaykunoHHororoka. [lpasuno |1 0 YcrHbIl
Jlenna. 0mpoc;

64. | Dnekrporeneparop. CocoOBIIOTYICHUE 1 0.25 YcTHbIM
ANEKTPUUCCKONIHEPTUN oTIpoc;

65. | DIeKTpoCTaHIIMK HAaBO300HOBIISIEMBIX 1 0 YeTHBIN
HACTOYHUKAXIHEPTUU 0mpoc;

66. | IloBTOopenne u obobmeHnecoaepxKanust Kypea | 1 0 TectupoBanue;
¢usuku 8xmacca. Temsr "CTpoeHne nCBOMCTBA
BemiecTBa. TemnoBele sBieHusa"

67. | [loBTOpeHue u 06001IeHHECoIep)KaHus Kypea | 1 0 ITucbMeHHBIH
¢usuku 8knacca. Tembr"DnekTprudeckue KOHTPOJIb;
WMAarHUTHBIE SIBIICHUS"

68. | UToroBast KOHTpOJIbHasApabOTa 1O Kypcy 1 0 KontponsHnas
¢us3ukn 8xmacca. Temsr "CTpoeHne HCBOMCTBA pabora;
BetecTBa. TenoBble SBICHUS. DIEKTPUIECKHE
Y MarHUTHBICSBICHUS"

OBUIEE KOJIMYECTBO YACOB I10 68 23.25

IMPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O TIPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

BBenure cBoil BapuaHr:
METOAUYECKUE MATEPUAJIbI IJ1s1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYAOBAHUE

OBOPYJIOBAHME J1JIsI TIPOBEJIEHUS JIABOPATOPHBIX, IPAKTHYECKHX PABOT,
JEMOHCTPALIUI
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