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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yIIyOJI€HHOM YPOBHE OCHOBHOM 00pa30oBaTEIbHON MPOTrpaMMbl, MPECTaBICHHBIX
B ®I'OC 000, a Takxe ¢ yu€ToMm (eaepaibHOi paboueit mporpaMMbl BOCIIUTAHUS
u Konnenuuu npenoiaBanus yueoHoro npeamera «Duzukay.

CopnepkaHue mnporpaMMmbl MO (PU3MKE HAMPaBICHO Ha YJIOBIECTBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOCHHMIO (M3MYECKUX 3HAHWUW, W Ha (POPMHUPOBAHWE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOywatonuxca. B mporpamme 1o (u3MKe  YYUTHIBAIOTCA
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYyUEHHUs, a TAaKKe
MEKIIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB HA YPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHMsI.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
W3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHUS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKAa3aHUS METOAUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHMU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®du3zrka sSBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
MPEIMETOB, MOCKOJIbKY (PU3WYECKHe 3aKOHBI JIe)KAT B OCHOBE IIPOIECCOB U
SABJICHUM, W3yyaeMbIX XUMHEH, Ouosiorued, actpoHomuend u GU3NIECKON
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYH) KapTUHY MHUpA,
MPEeNIOoCTaBsieT HamOoJiee SCHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METOja
MO3HAHUSA, TO €CTh CII0C00a MOTYyUYEHHUs JOCTOBEPHBIX 3HAHUI O MUPE.

Opnna U3 TiaBHBIX 3a7a4 (PU3MUecKoro oOpa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenune ¢u3ukn Ha YIIyOJIEHHOM YpOBHE TMPEIOJIaracT yBEpPEeHHOE
BJIaJICHUE CHEAYIOIUMHU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOITUMU
€CTECTBEHHOHAYYHYIO I'PaMOTHOCTb:

HAay4YHO OOBSCHSTH SIBJICHHUS;

OIICHUBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

WHTEPIPETUPOBATh JAaHHBIE M HCIOJIB30BaTh HAYYHBIC JOKA3aTEIHCTBA IS
MOJTYYEHHUSI BEIBOJOB.

[enu wusyueHuss (PuU3NKK Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3oBarenbHBIX opraHusanusx Poccuiickoit ®Denepanuu, peaau3yronmx
OCHOBHBIE  00II€00pa3oBaTEbHBIC MPOTPAMMBI, YTBEPXKIEHHON peEIrIeHHEM



Komnernn Munucrepcersa npocsemienust Poccuiickoin @enepanuu (MpoTOKoJ OT 3
nexadps 2019 r. Ne I[IK-4BH).

Lenu nzydyenust pu3uku Ha yriryOIEHHOM ypOBHE:

pa3BUTHE HMHTEpECa U CTPEeMJICHUS OOyYaroluxcsi K HaAyYHOMY H3YYEHUIO
IPUPOBI, PA3BUTHUE WX UHTEIIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEICTaBICHUN O HAYYHOM METOJAE MO3HaHWUS M (HOPMUPOBAHUE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;

dbopMHpoOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa U3yuyeHHUS OCHOB
CTPOEHHUS MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHUEe YMEHUW TPUMEHATh (U3UYECKUE 3HAHUS UM Hay4yHbIC
JI0Ka3aTeNbCTBA I OOBSACHEHUS OKPY KAIOIINX SBJICHMUIA;

dbopMupOoBaHHE TPEACTABICHUNA O POIM (PU3MKK AN Pa3sBUTHS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  TMPEACTaBICHUA O BO3MOXHBIX  chepax  Oynymiei
npodeCCUOHAIBHOW  ACSATEIbHOCTH, CBA3aHHOM C (PU3MKOM, TMOJATOTOBKA K
nanbHeneMy oOy4eHHIO B 9TOM HaIlpaBJICHUN;

dbopMupoBaHHEe TOTOBHOCTH K JaJbHEUIIEMYy H3yuYeHUI0O (U3MKH Ha
yIrIyONEHHOM YpOBHE B paMKaxX COOTBETCTBYIOIIMX mpoduiae oOyueHus Ha
YPOBHE CpeAHET0 00I1Iero 00pa3oBaHuUsl.

JlocTmxeHne 3TUX IieNied MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a]1ayu:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKUX,
TEIJIOBBIX, DJIEKTPOMArHUTHBIX ¥ KBAHTOBBIX SBJICHUSIX;

IPUOOPETCHUE YMEHU aHAIU3UPOBATh U OOBSICHATH (PU3UUYSCKHUE SIBIICHHUS Ha
OCHOBE M3yUeHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOIOB PEIICHUS PAaCUETHBIX M KAUECTBEHHBIX 3a/1a4, TPEOYIOIIIX
CO3/1aHUsl W UCHOJB30BaHUS (U3MUYECKUX MOJENeH, BKIIOYas TBOPYECKUE H
MPaKTUKO-OPUEHTUPOBAHHBIC 337a4H;

pa3BUTHE HCCIEAOBATEIbCKUX YMEHHI: HAONIONaTh SIBICHUS U H3MEPSThH
busznyecKkne BEIUMYNHBI, BBIABUTATh TUIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHbIC
CHI0COOBI UX TPOBEPKH, TUIAHUPOBATh M MPOBOAUTH OMBITHI, YKCIIEPUMEHTAIbHbIC
WCCJIEIOBAHMUSI, AHATTM3UPOBATD MTOTYYCHHBIC TAHHBIE U JIeJIaTh BHIBOJIBI;

OCBOCHHME MPUEMOB paboThl ¢ uWHbOpMaIeil (U3NIECKOTO COJep KaHMUS,
BKJItOUYasi HHPOPMAIIMIO O COBPEMEHHBIX JTOCTIKEHUAX (DU3UKHU, HHTEPIIPETAUI U
KPUTHYECKOE OlIeHWBaHNE NHPOPMAITUH;

3HaKOMCTBO €O cpepaMu Mpo(ecCHOHANBHOMN AESITENbHOCTH, CBSI3aHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JOCTHXKCHUAX
(bU3MYEeCKON HAYKH.

Ha wusyuenue ¢Qusuku (yrinyOn€HHbIH ypOBEHb) Ha YpPOBHE OCHOBHOIO
o61rero oopazoBanusi oTBOAUTCS B 8 Kitacce — 102 yaca (3 yaca B HeZeIno).



COAEPXKXAHUE OBYUYEHUA

Pa3nen 1. TensioBblie AIBJICHUA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU CTPOCHHUS
BelecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKAAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETHYECKOW TEOPHH.

Mopenu TBEPAOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdubie Tena. I'padeH — HOBBIM Marepuan st HOBBIX
TEXHOJIOTUIA. TEeXHOJOTUM TOJYYeHUS HCKYCCTBEHHBIX aiMa3oB. OObsSCHEHUE
CBOWCTB Ta30B, *KUJIKOCTEH U TBEPJBIX TEJ HA OCHOBE IMOJOXKEHUN MOJEKYISIPHO-
KMHETHYECKOW Teopuu. [[OBEpXHOCTHOE HATSKEHUE, CMauMBaHUE, KAlIWIUIAPHBIC
ABJeHUSA. TEIUIOBOE pacUIMpEHUE U C)KAaTHE. 3aBUCUMOCTb [IaBJICHUS raza oOT
00BEMa, TeMIIEPaTypHhl.

Temneparypa. CBs3p TeMmepaTypbl CO CpPEIHEN KHUHETUYECKOM HSHEprueu
TEIUIOBOTO JIBUKEHHUS YacTHll. TeMIepaTypHbI€ IIKAJIbI.

BuyTtpennsis sHepruga. CnocoObl HW3MEHEHUSI BHYTPEHHEH 3HEpruu:
Temionepeaaya 151 COBEpILECHUE paboTHI. Buzer TEIUIONEpEeAauu:
TEIUIONPOBOJAHOCTh, KOHBEKIMs, U3IydeHue. Buapl temionepenaun B Opupoie U
TexHuke. HeoOpaTuMOoCTh TEMIOBBIX MPOIECCOB.

KonuuecTtBo TemnoThl. YaenbHas TEIIOEMKOCTh BelecTBa. TeriooOMeH H
TeIJI0Bo€ paBHOBecue. 3akoH HrioToHa-Puxmana. YpaBHeHHE TEIIOBOTO OasiaHca.

[ImaBneHne U OTBEpACBAaHUE KPUCTALIMYECKUX BELIECTB. Y IEJIbHAS TEIUIOTA
nmaBieHus. [lapooOpazoBanue n koHaeHcanus. Mcnapenue. Kunenne. Y aenpHas
TEIJIOTa  MapooOpa3oBaHMs.  3aBUCUMOCTh  TeMIIepaTypbl  KUIMEHUS  OT
atMocepHoro napiieHus. HachlllleHHBI M HEHACHIIEHHBIA Tap. BraxkHOCTh
BO34yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEIJI0OTAa CTOPaHUsL.

[TpuHiunel pabotsl TemoBbeix asuratenei. KIIJ TemmoBoro nBurarens.
TennoBble HABUATATENM M 3alIUTAa OKPYXKAKOIIEH cpenbl. TerioBble IOTEPU B
TEIIOCETSIX.

3aKOH COXpaHEHUS! U MPEBPAICHUS YHEPTHU B MEXAHUYECKHX U TEIJIOBBIX
IIpOLIECCax.

Hemoncmpauuu.

HaGmronenre 6poyHOBCKOTO IBUKEHUS.

Hab6mronenue nuddysuu.

HaGnronenne sBICHWUI TOBEPXHOCTHOTO HATSDKCHMS, CMadWBaHUS W
KaIllWJUISPHBIX SBJICHUM.

Habnrofgenue TemioBoro paciuiupeHus Tei.

W3meHeHue naBieHMs] raza MpU U3MEHEHHM 00bEMa M HAarpeBaHUU WIH
OXJIAXKICHUMU.



[IpaBuiia u3MEepeHUs: TEMIIEPATYPHI.

Bunae! Tenmonepenayu.

OxJtaykieHue Ipyu COBEPLIEHUH PabOTHI.

HarpeBanue npu coBepiieHUN padOThl BHEITHUMU CUJIaMHU.

CpaBHEHUE TEIUIOEMKOCTEN PA3JIMYHBIX BEIIECTB.

Habnronenue kurneHus.

HaOnronenre nocTostHCTBA TeMIepaTyphl IPU TUIaBICHUU.

Moenu TEeIUIOBBIX JABUTATEIICH.

Jlabopamopnvie pabomul u onvimaul.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

ONBITHI 110 BBIPAIMBAHUIO KPUCTAIUIOB TOBAPEHHOM COJIM WJIM Caxapa.

N3mepenne TtemnepaTypsl MpPH TOMOIIM JKHUAKOCTHOTO TEPMOMETpa H
JlaTYuKa TEMIIEPATYPBI.

OnpIThl MO HAOJIOIEHUIO TEIJIOBOTO PACIHIMPEHUS Ta30B, >KUIKOCTEH H
TBEPABIX TEIL.

Omnpenenenue AaBiIeHUs BO3AyXa B OaJUIOHE IINPULA.

HccnenoBanve 3aBUCHMMOCTH JaBJIEHHS BO3AyXa OT e€ro o0béMa u
TEeMIEPATYpPHI.

[IpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MEeHEHUsT BHYTPEHHEM DSHEpruM Tejla B pe3yjbTare
TEeIJIonepeayr U padOThl BHEITHUX CHJL.

HccnenoBanue sBIEHUS TEIJIOOOMEHA TMPU CMEUIMBAHUM XOJIOJHOW H
ropst4er BOJIBL.

OnpeneneHue KOJIMYECTBA TEIUIOTHI, MOTYYEHHOTO BOJOW MPHU TEIIOOOMEHE
C HarpeThIM METAJUTNYECKUM LIUIUHIPOM.

Omnpenenenre MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HeioToHa-Puxmana).

Onpenenenue yaenbHON TETNIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca UCIIapEHNs.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Ornpenenenue yaenbHOM TETUIOTHI TJIaBJIEHUS JIb/IA.

Pa3nen 2. DjekTpruyecKue 1 MATHUTHbIE SIBJIEHUSI.

OnekTtpu3anus Tel. J[Ba poaa 3ieKTpUyYecKux 3apsiioB. BzaumoneiicTBue
3apspKEHHBIX Tell. 3akoH Kymnona.

Onekrpuyeckoe noJie. Hanpsoxk€HHOCTH 3iiekTpudeckoro nosis. IlpuHomn
CYNEPHO3ULIUN IIEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue artoma. IIpoBoAHMKH, IUAIEKTPUKA U TOJYNPOBOJAHUKHU. 3aKOH
COXPaHEHMS IEKTPUUYECKOTO 3apsia.



ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA JIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJIaX, KUJKOCTIX U razax.

DnekTpuyeckas nenb. Cuia Toka. DNEKTPUYECKOE HaIPSKEHHE. AMIIEPMETP
Y BOJIBTMETP B LIENU NOCTOSTHHOTO ToKa. CONMPOTUBIIEHHE NMPOBOJHUKA. Y IEJIBHOE
CONMPOTHUBJIEHUE BellecTBa. 3akoH Oma i ydactka nenu. [locnenoBarenbHoe u
napajuielbHOE CoeIMHeHHE TPOBOAHUKOB. D/IC B LM NOCTOSHHOIO TOKa. 3aKOH
Oma mnsa nonnou nenu. [IpaBuna Kupxroda. Pacd€r mpocThiX 3JEKTPUUYECKUX
nerneii. Heamnennrie 3j1eMEHTEL.

Pabota #u MOIIHOCTH DJEKTpUYECKOTO TOKa. 3akoH Jlxoynsa-JleHua.
DneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[loctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  IIOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAUYECHUE JJISl )KU3HU Ha 3eMIle.
OnbiT Opcrena. MarHutHoe moJie€ JJEKTPUYECKOro Toka. OmnbiT  Ammepa.
[IpumeHeHne SIEKTPOMArHUTOB B TEXHUKE. JleMCTBME MAarHMTHOrO TOJS Ha
MpOBOJHUK ¢ TOKOM. Cuna Awmrmepa U oOmpeleineHue €€ HampaBJICHUs.
DNEeKTpOJBUraTellb MOCTOSTHHOTO TOKa. VICHOJIb30BaHHWE 3JIEKTPOABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMM Ha BO300OHOBIIEMBIX HCTOYHHKAX DSHEPTHHU. DKOJIOTHUYECKHE
POOIEMBbI SHEPTETUKH. TOTIMBHBIE JIEMEHTHI U SJICKTPOMOOHIIH.

Jemoncmpayuu.

DJeKTpU3aLus Tell.

JIBa pozia 3JIEKTPUUYECKUX 3apsS0B U B3aUMOJCUCTBUE 3aPSKEHHBIX TEI.

YCTpOUCTBO U IEUCTBUE NIEKTPOCKOTA.

DNeKTpocTaTHYeCcKast HHAYKIHUS.

3aKOH COXPAHEHHUSI JICKTPUUECKUX 3aPsJIOB.

MoaenupoBaHue CHIOBBIX JIMHHM DJJICKTPUYECKOTO TMOJISI C IMOMOUIBIO
OyMa)KHBIX CYJITAHOB.

[IpOoBOHUKH W TUDJICKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUI TOK B 5KUJKOCTH.

["a30BbIii pa3psia.

N3mepeHue Cuitbl TOKa aMIIEpMETPOM.

N3Mepenune 3eKTpUYECKOTO HAPSKEHUS BOJIBTMETPOM.

PeocTaTt 1 Marazud COpOTUBIICHUH.



BzaumopaencTBue moCTOSHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOXKHOCTH Pa3/ICACHUS MOJIOCOB MAarHUTA.

MopenupoBaHuE MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.

OmnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DNEKTPOJIBUTATENIb MOCTOSHHOTO TOKA.

OnbiTel Dapajnes.

DJIEKTPOre€HEePaATOp MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

OnbITel 1O HAOMIOACHUIO JJICKTPU3AIMU TEI TpPU CONPUKOCHOBEHUU U
WHIYKIUEN.

UccnenoBanne AEWCTBUS DJIEKTPUYECKOTO TIOJsi Ha TPOBOJHUKUA U
JTIADJICKTPUKH.

COopka 1 UCTIBITAHUE DJICKTPUUYECKOMN LIETIH MOCTOSHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAIOIIETO Yepe3 Pe3UCTop, OT
HaIpsHLKEHUS Ha PE3UCTOPE U COMPOTUBIICHUS PE3UCTOPA.

OMnBITL, TEMOHCTPUPYIOLIUE 3aBUCUMOCTb SJIEKTPHUUYECKOTO COMPOTHBICHUS
MIPOBOJIHUKA OT €r0 JUIMHBI, IJIOIIa 1 ITONEPEYHOr0 CEUCHUS U MaTepHrala.

OmnpeneneHue yaeabHOTO COMPOTUBIICHUS TPOBOAHUKA.

[IpoBepka TmpaBwiia CJIOXKEHHUS HANPSOHKEHUM TIPU  MOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia M8 CWJIblI TOKAa TpU TApaICIbHOM COCIUHEHUU
PE3UCTOPOB.

Onpenenenue I/1C 1 BHYTPEHHETO CONPOTUBIICHHUSI UICTOYHHUKA TOKA.

[Iposepka npasun Kupxroda.

ITpoBepka BeINoIHEHUS 3aKoHa OMa 17151 TOJTHOM LIEeTIH.

N3ydeHne BOJIBTAMIIEPHBIX XapaKTEPUCTUK HEIMHEHHBIX DJIEMEHTOB (JIAMITBI
HaKaJMBaHUS WIH MOJYTPOBOIHUKOBOTO JIUOJA).

OmnpeneneHue paboThI IAEKTPUUECKOTO TOKA, UIYIIETO YEPE3 PE3UCTOP.

OmnpeneneHne MOITHOCTH AJIEKTPUUYECKOTO TOKA, BBIACIIEMON Ha PE3UCTOpE.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanre MarHUTHOTO B3aMMOJICHCTBUS TTOCTOSIHHBIX MarHUTOB.

N3ydeHre MarHUTHOTO TOJIsl TOCTOSTHHBIX MAarHUTOB MIPU UX OOBEIUHEHUU U
pa3ieiICHUHN.

HccnenoBanne neMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

OMNBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS KaTYIIIKHU C
TOKOM W MarHuTa OT CHJIbl M HalpaBJ€HUS TOKA B KaTylIKEe M OT HaJu4us
(OTCyTCTBUS) CEpACYHUKA B KAaTYIIIKE.



N3yueHne neicTBUsI MArHUTHOTO MOJIS HA MPOBOJIHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue padoThl JJIEKTPOABUTATEIS.

N3mepenue KIIJI anmekTpoaBUATraTeibHONM YCTaHOBKH.

OnpITEl  TIO  HMCCIECOOBAHHUIO  SIBJICHUA DJIEKTPOMArHUTHOW HWHAYKIWHU:
MCCIIEIOBAaHNE N3MEHEHUI 3HAUEHUS U HAMPABJICHUS MHIYKIIMIOHHOTO TOKA.

Pa3znen 3. CBeTOBBIE SIBJICHUS

Hcrounuku ceeta. [IpsMonmHelHOE pacpoCTpaHEHUE CBETA B OJHOPOJHOM
cpene. OtpaxkeHne cBeTa. 3akoH orpaxeHud. [lmockoe 3epkano. IIpenomienue
cBera. JIunza. POKyCHOE pacCTOSTHHE M ONTHYECKas cuiia JuH3bL. llocTpoeHue
n300pakeHnid B JuH3aX. [7a3 kak onruyeckas cucrema. JledekTsl 3peHus.
OnTuyeckue mpruodopBkl.

Jemoncmpayuu

W cTouHUKM CBETA.

[IpssMOTMHENHOE pacIPOCTPAaHEHNE CBETA.

3aKOH OTPaXEHUSI CBETA.

N300pakeHne B MIOCKOM 3epKalie.

[Ipenomnenue ceera.

Xon nyuel B coOUparolieil 1 pacceuBaroiei JMH3ax.

[Tonmyuenune n300paxeHuil ¢ TOMOUIBIO JIUH3.

[IpyuHLIMT 1€MCTBUS MPOEKIIMOHHOTO aIllapara.

Monenb riasa.

Jlabopamopnasa padboma.

[Tony4yenune n300pakeHUst IPU ITOMOIIH JINH3HI.

IHoBTOpPHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIMINKA MOAYJb MTPEAHA3HAYEH JI1 CUCTEMATHU3alu1
U 0000IIeHHS  TPEIMETHOTO  COACp)KaHWA U OMbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TIPH U3YYEHUH BCEro Kypca (U3UKU YIIIyOJIEHHOTO YPOBHS, a
TaKKe JJIs1 HOJArOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY IO (PU3UKE.

B nmnpomecce wu3ydeHuss JAHHOTO MOAYJIS pPEATU3YIOTCS W MOJYy4aroT
nanbHeillee pa3BUTUE Yy4deOHble JACHCTBHUSA, OOecneunBarouue JOCTUKEHUE
NPEAMETHBIX W METAlpeAMETHBIX PE3yJbTaToB OO0ydeHHs, (OpMHUPOBAHUE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: OOBSICHEHHE U ONMCAHUE SIBJICHUI Ha OCHOBE
NpUMEHEHUs (U3NYECKUX 3HAHWUU, MCCIENOBATEIbCKUE NEHCTBUS (BBIABHKCHHE
TUIO0TE3, MOCTAHOBKA II€JIM W IUIAHUPOBAHUE MCCIICOBAHUS, AHAJIU3 JAHHBIX U
MOJTy4YE€HHUE BBIBOJIOB).

[TpenmoutuTenbHON  QOpMON  OCBOEHHST MOIYJA SIBISETCS TMPAKTUKYM,
nporpaMma KOTOpPOro BKIIFOUYAET:

pelieHne 3aad, OTHOCSIIMXCS K PAa3iMYHbIM pa3fenaM M TeMaM Kypca
(GU3HUKY, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COJAEPKaHUE Pa3HbIX Pa3JIelioB;



BBITIOJIHEHHE JIA0OPATOPHBIX PabOT M OMBITOB (BKIItOUYAsi paOOTHI M OMBITHI U3
nepeyHell K paszzenaM Kypca) B YCIOBUSIX CaMOCTOSITEIBHOIO IUIAHHUPOBAHUS
MIPOBEJICHUS UCCIIE0BaHMs, BbIOOpa 1 000CHOBAaHUS METOAA U3MEPEHHsI BEJIHUNH,
COOPKH 3KCIIEPUMEHTAJIBHON YCTaHOBKU;

BBINIOJIHEHHUE MTPOOJIEMHBIX 3a/laHUi IPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa
(3a1aHUA TIO E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH), B TOM YHCIE 33JaHUN C
MEXKMPEIMETHBIM COJIEP>KaHUEM;

padoTy HaJ rPyNIIOBBIMU WM UHIUBUAYaIbHBIMU IPOEKTAMHU, CBSI3AHHBIMHU C
coJiepKaHuEM Kypca (QU3HKH.

N3ydyeHne MOBTOPUTENIbHO-0000IIAIOMIETO MOAYJIS MOYKET 3aKaHUYMBATHCA
IIPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3UKH YIIIyOJIEHHOIO YPOBHS,
BKJTIOUAIOIIEH 3aJaHusl Pa3HOTO YPOBHS CIIOKHOCTH. Pe3ynbTaThl BBIMOJHEHUS
JUarHOCTHUYECKON pabOThl MOTYT MOKa3bIBaTh CTEIIEHb TOTOBHOCTU O0YYarOIINXCs
K OCHOBHOMY TIOCYJapCTBEHHOMY JK3aMe€Hy 1o (u3MKe, a  Takxke
CBUCTEIHCTBOBATH O JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHON TPAaMOTHOCTH.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI' PAMMEBI T10 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuaromerocss OyayT cpopMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

o I)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3UKOB;

o 2)2pasrxcoanckozo u Oyxo8HO-HPAECMEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXJACHUU OOIIECTBEHHO 3HAYMMBIX
U 3TUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JI0CTHKEHUN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHILUIOB B JEATCIHHOCTH
Y4EHOTO;

o 3)acmemuueckozo 60CHUMAHUA:

BOCIIPUSTHE ICTETUYECKUX KaueCTB (PM3MUECKOW HAyKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HayuHo20 NO3HAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKU KakK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUS MHpPA, OCHOBBI PAa3BUTUS TEXHOJOTWHM, BAXKHEHILIEH COCTAaBIAIOLIEH
KYJIBTYPBIL;

OpUEHTAalUsl B JCSATEIBHOCTA HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS PUPOJIBI;

pa3BUTHE HAY4YHOH JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIeI0BATEIbCKON
JEATEIIbHOCTH;

e 5)popmuposanusn Kynomypel 300p06bsa u IMOUUOHATLHO20 O1A20N0YHUA:

OCO3HAaHMUE IIEHHOCTH Oe30macHOro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXKHOCTU TpaBUJl 0O€30MaCHOrO TOBEICHUS Ha
TPAHCIIOPTE, Ha JOporax, C SJEKTPUUYECKHM U TEIUIOBBIM OOOpYyJOBaHUEM B
JIOMAIITHUX YCIIOBHUSIX;

chOpMHPOBAHHOCTh HaBbIKa pedJeKkcud, MPU3HAHWE CBOETO TMpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYyroro YeiaoBeKa;



e 6)mpy0oeozo eocnumanus:

AKTUBHOE YYacTH€ B pPEIICHUM MPaKTUYECKUX 3a7ad (B pamMKaxX CEMbH,
oOpa3oBaTenbLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHUIM;

HMHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (HU3UKOI;

o 7)IK0S102UUECKO20 60CRUMAHUA:

OpUEHTAIlMs HAa NMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
00JaCTH  OKpyXKaromieil cpefpl, IUIAHUPOBAHUSA TMOCTYNKOB M OIEHKA UX
BO3MO>KHBIX MOCJIEACTBUAN JIJIsI OKPYKAIOIIEH CPEJIbI;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

o 8)adanmavyuu K U3MEHAIOUWUMCA YCI06UAM COUUATLHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJICUCTBUM TIPU BBIMOJHEHUU HUCCICIOBAHUM U
MPOEKTOB (PU3NUECKOIN HANIPABIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSM JIPYTHUX;

MOBBLIIIICHWE YPOBHA CBOEH KOMIIETEHTHOCTH uepe3 MPaKTHUYECKYIO
JEATEIIbHOCTD;

noTpeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHWUU, YMEHUU (HOPMYIUPOBATH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX O0BEKTAX U SIBICHUSIX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00JlacTU
busuKy;

IUIAHUPOBAHUE CBOErO PA3BUTUS B MPHOOPETECHUH HOBBIX (DU3MUECKHUX
3HAHUU;

CTPEMJICHUE aHATTM3UPOBATh U BBISBIATH B3aUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUI;

OLICHKA CBOMX [JEWCTBUM C YYETOM BIMSHUA HA OKDPYXAIIYI0 Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIECTBUM.

METANPEAMETHBIE PE3YJIBTATHI

B pesynabTaTe OCBOCHHS TpOrpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocs: OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATbHBIC YICOHbBIC CHCTBUS,
KOMMYHUKATHBHBIC  yYHHBEPCAJIbHBIC  Y4eOHBIC  JICUCTBHUS,  PETYJSTUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble 1ornueckue aAefcTBUA:
BBISIBIIAITH WM XapaKTepU30BaTh CYIIECTBCHHBIC TMPU3HAKK OOBEKTOB
(ssBNIEHMUI ), KJITaCCU(PULIMPOBATH UX;



BBISIBIIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUUS] B pacCMaTpUBaEMbIX (haKTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHHSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMA M TIPOIIECCOB, JI€NaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

CaMOCTOSITENIFHO BBIOMpATH CIOCO0 pemieHus yueOHo (u3nueckor 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILIEHUS, BHIOOpP Haubojee MOIXOSIIETO C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBnle uccienoBarejbcKye AeCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;

MPOBOJUTH MO CAMOCTOSATEIBHO COCTABICHHOMY IUIAHY OIBIT, HECIOMXHBIM
bu3UeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBIICHUS;

OIICHMBATh Ha IPUMEHUMOCTH U JJOCTOBEPHOCTHh MH(POPMAIUIO, TTOTYUECHHYIO
B XO/JI€ UCCJIEOBAHMS WJIU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OpMYJIHpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
POBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEINOJIOKEHUS 00 MX Pa3BUTUM B HOBBIX YCIOBHUSX H
KOHTEKCTax.

Pabora ¢ undpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METOMbI, HHCTPYMEHTHI M 3aIlpPOChl MPU TMOUCKE U
otOope UH(pOPMAIIUU UITU JAHHBIX C YUYETOM MPEIJIOKEHHON yueOHOM (hrU3UIeCKOi
3a/1auu;

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATh W MHTEPNPETHPOBATH HWH(POPMAILIUIO
Pa3JIMUHBIX BUJOB U (HOPM TPECTABIICHHUS;

OIICHMBATh HANEKHOCTh HH(POPMALMKM TIO KPUTEPHUSIM, MPEIJIOKECHHBIM
yauTeneM Wik chOpMyITHPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelncTaBiIcHUs
uHpopMalMu W WUTIOCTPUPOBATH pEIIacMble 3a7a4d HECJIOKHBIMH CXEMaMHu,
JarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B XOJ€ OOCYXJeHHs ydyeOHOro MmaTepuasa, pe3yJbTaTOB JIA0OPATOPHBIX
paboT W MPOEKTOB 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOll TeMbl U
BBICKA3bIBaTh WJEHW, HAIEJICHHbIE Ha PEIICHHE 3aJa4d MW [OAJEpKAHUE
OJ1aroKeIaTeIbHOCTH OOIIEHHUS;

COIIOCTABJIATh CBOM CYXKJIECHHUS C CYKICHUSIMH JIPYTMX YYaCTHUKOB JAMAJIOra,
OoOHapyXMBaTh pa3IM4MUe U CXOACTBO MO3UIIMIA;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;



nyOIMYHO TMPEACTABIATH PE3YJIbTAThl BBHIMOIHEHHOTO (PU3UYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh U MCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIWBUIYaIbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpoodiaembl;

NPUHUMATD 1EIH COBMECTHOU AEATEIbHOCTH, OPTaHU30BBIBATh JEHCTBHS T10
e€ JOCTM)KEHHUIO: DACHpeNeNsiTh pOoJId, OO0CYXJaThb IPOLECChl U Pe3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO 4YacThb pabOThl, JOCTUTas KAa4eCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIIPaBICHUIO ¥ KOOPAWHUPYS CBOM JCHCTBUSA C APYTUMHU YJICHAMU
KOMAaH/IbI;

OLICHMBATh KauyeCTBO CBOEro BKJaJa B OOMMIA MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSITENTEHO C(POPMYITHPOBAHHBIM yUACTHUKAMHU B3aMMOCHCTBHSI.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranusauus:

BBISIBIIATH TIPOOJIEMBI B )KH3HEHHBIX M YICOHBIX CHUTYyAIUsAX, TPEOYIONTUX s
pereHus: GU3NUEeCKUX 3HAaHUM;

OPUEHTHUPOBATHCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHIMBUAYATBHOE, IPUHSATHE PEIICHUSI B TPYIINE, MPUHATHE PEIICHUA TPYIIION);

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM peIeHUs (U3NUECKOW 3amadul WU
IJIaH HCCIEOBaHUS C Y4YETOM HWMEIOIMIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMble BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OIICHKY CUTYaIll{ U TIpeajiaraTh IJIaH €€ N3MCHCHMUS;

OOBSCHATh  TPUYMHBI  JOCTHRKEHUS  (HEIOCTW)KEHHS)  PE3yJIbTaTOB
NeSTeILHOCTH, IaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBHI B JEATEIHHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3UYECKOro HCCIEAOBaHUS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEIBLCTB,
WU3MCHUBIIIMXCS CUTYaIlUi, YCTAHOBJICHHBIX OIMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSM.

CTaBUTH Ce0s HA MECTO JIPYroro YesoBeKa B XOJ€ CIopa WIH IUCKYCCUM Ha
HAy4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPECHUS U JIOTHKY JPYTOTO.

MPU3HABaTh CBOE MIPABO HA OIMMOKY MPH PEIICHUH (PU3NYCCKUX 3a7ad WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

IHNPEAMETHBIE PE3YJIBTATBI

K konmy oOyueHust ¢ 8 knacce mpeaMeTHBIC pPe3yJbTaThl HA YriayOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:



WCIIOJIB30BaTh TMOHATHS (Macca M pa3Mepbl MOJEKYN, TEIUIOBOS JBMKCHHE

aTOMOB W MOJIEKYJ, arperaTHbleé COCTOSHHUSI BELIECTBA, KPHUCTAJUIMYECKUE U
amop(HBIC Tena, HACBHIMICHHBIA W HEHACHIICHHBIA IMap, CIMOCOOBI M3MCHCHMSI
BHYTPEHHEH »HHEPruu, OJJIEMEHTapHbIA JJICKTPUUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIIPOBOJHUKH, TUAICKTPUKU, UICTOYHUKHU MTOCTOSTHHOTO TOKA, AJIEKTPUUECKOE U
MarHUTHOE TIOJIA, OINTHYEcKas cucreMa, (POKycHOe paccTosiHHEe coOuparomen
JIMH3BI, ONTHUYECKas CHJIa JIUH3bI) M CUMBOJWYECKUAN SI3BIK (PU3UKHU MPU PEIICHUN
y4eOHBIX U MPAKTUYECKUX 33]1ay;
YBEPEHHO pa3inyaTh SBJICHUS (TEIJIOBOE paclIupeHue (CkaTue), TEIIoBoe
paBHOBECHE, MOBEPXHOCTHOE HATSXKEHHE, CMAauyMBaHME, KalWJUIAPHBIC SIBIICHUSA,
UCTIapeHue, KOHJCHCAIUs, IUIaBJICHUE, KPUCTAUIM3AIMs, KUIIEHHE, CIOCOObI
Terutonepeaayn (TEIIONPOBOAHOCTh, KOHBEKIIUS, U3TYyUCHHE), TEIUIOBBIE MOTEPH,
AIIEKTpU3ALMs TEN, B3aMMOJCHCTBHE 3apsAI0B, NEHCTBUS AIIEKTPUUYECKOTO TOKa,
KOPOTKOE€ 3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, JEHCTBUE MAarHUTHOTO TTOJISI HA
MPOBOJTHUK C TOKOM) II0 OINHMCAHHWIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, JACMOHCTPUPYIOIMUX JaHHOE (U3UYECKOE SBICHHUE;pa3IndaTh (HOKYC
JIMH3BI, MHUMBIH (OKYC U (DOKYCHOE PACCTOSHUE JIMH3BI, ONTHYCCKYIO CHUITY JTUH3BI
¥ ONITUYECKYIO OCh JIMH3BI, COOMPAOIIYIO ¥ PaCCEUBAIOIIYIO JIMH3BI, N300pakKeHUS,
JlaBaeMble COOMpAIOIEH U paccenBarolel JIMH301M;

pacro3HaBaTh — TPOSIBIIGHHE  M3YyYCHHBIX  (U3MYECKUX  SIBJICHUH B
OKpyXaromeM wmupe (B TOM 4uwcie (GU3HYECKUE SBICHHS B TPHUPOJE:
MOBEPXHOCTHBIC M KalWUIPHBIC SBJICHHUS B TPHUPOJE, KPUCTAUIBI B TPHUPO/IEL,
uznyyenue CoJiHIa, 3aMep3aHue BOJIOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI,
TyMmMaHa, WHEs, CHEra, JJICKTPUYECKHE SBJICHUS B arMmocdepe, IIEKTPUYECTBO
YKUBBIX OPTraHW3MOB, MarHUTHOE TOJIe 3eMJIH, JPei( MOTOCOB, POIh MATHUTHOTO
HOJsL ISl JKU3HU Ha 3emiie, MOJSPHOE CUSHUE, TEHb, IMOJyTCHb, 3aTMCHUE),
NPUATOM  TIEPEBOAWUTH  NPAKTHYCCKYIO 3amady B y4eOHYIO, BBIICIATH
CYIIIECTBEHHbBIEC CBOMCTBA (IpU3HAKK) (PU3UUECKUX SIBJICHUM;

OMKCHIBATh HU3YyUYEHHBIE CBOMCTBA TeNl W (DU3UYECKUE SIBICHUS, UCIOJIb3YS
bu3MYecKue BEIWYWHBI (TeMmIlepaTypa, BHYTPCHHSS DHEPIrHUs, KOJWYECTBO
TEIUIOTHI, paboTa Tasza, yAelbHas TEIJIOEMKOCTh BEIIECTBA, YJENbHAs TEIIOoTa
IUTaBIICHUS, YZENbHAs TEIUIOTa MapooOpa3oBaHMs, YICNbHAs TEIUIOTa CTOpaHUs
TOTUTHBA, KOA(DPHUITUEHT MOJIE3HOTO ICUCTBHS TEIJIOBOW MAaITUHBI, OTHOCUTEIhHAS
BJIQXHOCTh BO3AyXa, OJEKTPUYCCKUM 3apsii, CHJIa TOKa, JJIEKTPUUECKOe
HaIpsHKCHUE, COMPOTHBIICHUE NpoBoAaHWKa, DJ[C B memW MOCTOSHHOTO TOKa,
DIIGKTPUYECKOE YJEIbHOE COMPOTUBJICHUE BEIIeCTBa, padoTa W MOIIHOCTH
AIEKTPUUECKOTO TOKa, (DOKYCHOE PACCTOSTHUE, ONTHUYECKas Cuja JIMH3BI), TpHU
OMMMCAHHUH TPABUJILHO TPAKTOBATh (HYM3UYECKUN CMBICT HCIIOJIh3YEMBIX BEIIMYUH,
uxX O0O03HaUeHUS U E€IUHUIBI (PU3NYECKUX BEJIWYUH, HAXOAUTH (HOPMYIIHI,



CBSI3BIBAIONTUE TAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BETUYMHAMH, CTPOUTH
rpauKy U3y4EeHHBIX 3aBUCUMOCTEHN (PM3HUECKUX BEITNINH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3WYECKUE SBICHUS W IPOIIECCHI,
HCIIOJIb3Ysl OCHOBHBIC MOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOU TEOPUU CTPOCHUS
BEILIECTBA, ypaBHEHHUE TEIUIOBOro OajlaHCca, 3aKOH COXPaHEHUS SJICKTPUYECKOTO
3apsina, 3akoH KylioHa, NpUHLMN CYNEPNO3UIMUA SJIECKTPUUECKUX TMOJIeH, 3aKOH
Owma nst ygacTka menu, npasuia Kupxroda, 3akon OMa 1j1st MOTHOM 1eMH, 3aK0H
Jlxoynsa-JleHia, 3aKOH COXpaHEHHUs SHEPrUH, MPU ITOM pa3audaTh CIOBECHYIO
(GhopMYyJIMPOBKY 3aKOHA M €T'0 MaTeMaTHYECKOE BBIPAYKECHHUE;

CTPOUTH TPOCThIC (HU3NUYECKUE MOJICTH peallbHbIX OOBEKTOB, MPOIIECCOB U
SBJICHUM, BBIJEIATH IMPU STOM CYIIECTBEHHBbIE U BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, MPOIIECCOB, ABICHUHN, MPUMEHATH (PU3NUECKHE MOJICTU JIJIs1 OOBSICHEHUS
(bU3UYECKUX MPOIECCOB U PelIeHUs YU4eOHBIX 3a/1a4;

OOBSICHATh (PU3HUECKHE SBICHUS, MPOIECCH U CBOMCTBA TEJI, B TOM YHUCJIC U B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelaTh
KaueCTBEHHbIC 3aJlayd, B TOM 4YHUCJE TPEOYIOIUEe YHUCIECHHOIO OICHUBAaHUS
XapaKTePHbIX 3HAYCHUN (PUBMYECKUX BEJIMYMH, TP 3TOM BBIOUpATH aJCKBATHYIO
(U3UYECKYIO MOJIEIIb, BBISBIISITE MPUYMHHO-CIICICTBEHHBIE CBS3U M BBICTPAUBAThH
JIOTMYECKYIO0 IIETIOYKY PAaCCyXIECHUM C ONOpOM Ha H3y4YEHHbIC CBOMCTBa
buznyeckux siBJICHUM, (HPU3NUECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MO/IEIIH;

YBEPEHHO pelllaTh pacu€THbIC 3ajJauu (C Omopoil Ha 2—3 ypaBHEHMS) IO
U3y4aeMbIM TeMaM Kypca (pu3uKu, BHIOMpas aJeKBaTHYIO (DU3UYECKYIO MOJIENb, C
HCIIOJIb30BaHUEM 3aKOHOB W (POpMyJ, CBS3BIBAIOIMINX (DU3UUYECKUE BEIIMYMHBI,
3allMChIBATh KPATKOE YCIOBUE W Pa3BEPHYTOE PEIICHUE 3aJa4M, BbBISBIATH
HEJIOCTAIOIINE WM U30BITOYHBIC JaHHbBIE, 00OCHOBBIBATH BHIOOP METOJIa PEIICHUS
3a/1aud, HCMOJIb30BaTh CIPABOYHBIC JaHHbIE, MTPUMEHSITh METOJbl aHaIn3a
pPa3MEpPHOCTEH, UCTOIB30BaTh IpaUUECKUE METOMBl PEIICHHS 3aj]ad, MPOBOIUTH
MaTeMaTHYeCKHEe IIpeoOpa3oBaHUsl W Pacu€Thl, OICHHWBATh PEATUCTUYHOCTD
MOJIYYEHHOTO 3HA4YC€HHUS (PU3NUECKON BEIWYMHBI U OMNpPENesTh Pa3MEpPHOCTh
(bU3UYECKON BEIMYHUHBI, TOTYUYSHHOU MPU PEUICHUN 3aa4H;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEHIUTh MPU  [TOMOITA
(bU3MYECKUX METOJOB, M IIpejylaraTh OPHEHTHUPOBOUYHBIA CIIOCOO pEIICHUS, B
OMMCAaHUW  HCCJICJAOBAaHMUS  paclio3HaBaTh  IPOBEPSEMOE  MPEATOJIOKEHUE
(rumotesy), UHTEPIPETUPOBATH MOJIYUCHHBIN PEe3yIbTaT;

MIPOBOAUTH OMBITHI 10 HAOIIOJEHUIO (PU3UYECKUX SIBJICHUN WUIN (PU3NUECKUX
CBOMCTB Tel (KamWUISIPHBIE SBJICHUS, 3aBUCUMOCThH JABJICHHSI BO3AYyXa OT €ro
o0béMa W TeMmmeparypbl, CKOPOCTH TIpollecca OCThIBaHUS (HArpeBaHUs) MPH
M3JIy4YEHUHU OT I[BE€Ta HW3JIyYarolleil (Moriomammnieil) moBEpXHOCTH, CKOPOCTh
WCIIApEHUST BOJBI OT TEMIEpaTypbl >KUJIKOCTH M IUIONIAAM €€ IMOBEPXHOCTH,



AIIEKTpHU3aLUs TeNl M B3aMMOJCHCTBHE AIIEKTPUUYECKUX 3apsiioB, B3aUMOJEHUCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YaIH3aI[isl MAarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB,
JICHCTBUST MarHUTHOTO TOJI Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBA 3JIEKTPOABUIATENS MOCTOSIHHOIO TOKA): (OPMYJIUPOBATH MPOBEPSEMOE
OpeanoyiokeHne  (TUIOTe3y) O  BO3MOXHBIX — pe3yjbTaTaXx  HaOJIO/IEHUH,
CaMOCTOSITENIFHO COOMpaTh yCTAaHOBKY W3 M30BITOYHOTO HaOopa 00OpyIOBaHMUS,
OTKCHIBATh XOJI OTbITa U (DOPMYITHPOBATH BHIBOIBL;

IPOBOAUTH TMpPSIMbIE M KOCBEHHBIE HW3MEpPEHUs (PU3MUECKUX BEIUYHUH
(TemmepaTypa, OTHOCHUTENbHAsl BIAXKHOCTh BO3/yXa, CWIa TOKA, HaIpsDKEHUE,
ylenabHas TEIUIOEMKOCTh BEILECTBA, CONPOTHBICHWE IPOBOJHUKA, padboTa Hu
MOIIIHOCTh JJIEKTPUYECKOTO TOKA) C MCIOIB30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX
npuOOpPOB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpEHUs, (PUKCHPOBATH IMOKa3aHUS
npuOOpOB, HAXOAUTh 3HAUYEHUE U3MEPSEMOUN BEJIMYUHBI C MTOMOILIBIO YCPEIHEHUS
PE3yJIbTaTOB CEPUU U3MEPEHUN U OLIEHNBATh MOTPEIIHOCTh U3MEPEHUM;

MPOBOJNUTH IKCIIEPUMEHTAJIbHBIC MCCIEIOBAHMS 3aBUCUMOCTEH (PU3NIECKUX
BEJIMYMH (3aBUCHMOCTH JIaBJICHHUS BO3AyXa OT €ro o0bEMa M HarpeBaHUs WU
OXJIKICHHUSI, UCCIIeIOBAHUE SIBJICHUS TEIUI000MEHa P CMEITMBAaHUH XOJIOJAHOMN H
ropsueid BOABI, 3aBUCUMOCTb COIPOTUBJIEHHS MPOBOJHUKA OT €ro JJIUHBI,
IUIOIIAId TONEPEYHOr0 CEYEHHS U YAEIbHOTO CONPOTHUBIIEHUS BEIECTBa
MPOBOJHMKA, CUJIBI TOKA, MPOTEKAIOIIETO 4Yepe3 MPOBOJHUK, OT HAIMpPSDKCHUS Ha
MIPOBOIHUKE, MCCIIEOBAHNUE TOCIIEIOBATENILHOTO W MapaJJICIbHOTO COSIMHEHUN
IPOBOJHUKOB): COBMECTHO C Y4HTeNleM (OpMyIMpoBaTh 3ajayy M THIOTE3Y
UCCIIEIOBaHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CaMOCTOSTEIbHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLUH,
MPEJICTaBIISITh MOTYYCHHbBIE 3aBUCUMOCTH (DPM3HUECKUX BEJIUYUH B BUJAE TAOJHUIl U
rpadMKoB, OIEHUBATh MOTPEIIHOCTH, [elaTh BBIBOJABI IO pe3yibTaTaM
UCCIIEIOBaHMUS;

coONoaTh MpaBwiia Oe3omacHOro Tpynaa mnpu padbote ¢ 1abopaTOpHBIM
o0opy10BaHUEM;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYEHHBIX MTPUOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOIIECCOB C OMOPON Ha WX OmucaHus (B TOM
YyCclie: CHUCTeMa OTOIUICHHS JOMOB, THTPOMETp, MapoBas TypOHWHA, amMIepMeTp,
BOJIbTMETP, CUETUYHK AJIEKTPUUECKON IHEPIHH, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeNIbHbIe  3JEKTPONpUOOpbl  (MIPUMEpPBI), MNPEJOXPAHUTENIM U HX
NpUMEHEHHEe B OBITY W TEXHHUKE, NPUMEHEHHE TMOCTOSHHBIX MAarHHUTOB,
3JIEKTPOMArHUTOB, 3JIEKTPOJBUTATENb MOCTOSHHOTO TOKA), MCIOJb3ys 3HAHUS O
CBOMCTBaX (PHU3MYECKUX SBJICHHM, HEOOXOIUMble (PU3UUECKHE 3aKOHBI W
3aKOHOMEPHOCTH;



pacrio3HaBaTh IMPOCTbIE TEXHUYECKUE YCTPONCTBA U U3MEPUTEIbHBIC
NpuOOpbl MO CXEMaM M CXEMATHUYHBIM PUCYHKaM (GKHIKOCTHBIN TEpMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETpP, JBUTATEIb BHYTPEHHErO0  CrOpaHus,
AJIIEKTPOCKOI, PEOCTaT), COCTaBJIATh CXEMbl DJJIEKTPUYECKHX Iene ¢
MOCJIEIOBATEIbHBIM W TNapaJJICIbHBIM COCIMHEHHEM JJEMEHTOB, pasiinyas
YCIIOBHBIE 0003HAYCHHS AJIIEMEHTOB JJICKTPUUECKHX IIETICH, MCTI0Jb30BATh CXEMBI
U CXEMATHUYHbIC PUCYHKH H3YUYCHHBIX TEXHUYECKUX YCTPOWCTB, U3MEPUTEIbHBIX
npUOOPOB M TEXHOJIOTHYECKUX MPOIECCOB MPHU PEIICHUU YYEOHO-TIPAKTUYECKHUX
3ajiay;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAILIMIO O TPUMEPAX) MPAKTUIECKOTO
WCIIOJB30BaHUsl (PU3UYECKUX 3HAHWM B MOBCEIHEBHOM >KU3HM JJisI oOecrieUeHUs
0€30MacHOCTH MpPHU OOpAIEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHUs! 37I0pOBbS W COOJIOACHHUS HOPM SKOJOTUYECKOTO TIOBEACHHUS B
OKPY>KAIOIIEH CPEE;

OCYILECTBJISITH MOUCK MH(pOopManuu puznyeckoro cojepxanus B IuTepHere,
CaMOCTOSITENILHO (DOPMYNHMpPYs TMOUCKOBBIM 3ampoc, HAa OCHOBE HWMEIOIINXCS
3HAHUW W CPABHEHUS JOMOJHUTEIBHBIX WCTOYHUKOB BBIACIATH WH(POpPMAIIHIO,
KOTOpast SIBJISIETCS] IPOTUBOPEUUBON T MOKET OBITh HEJTOCTOBEPHOM;

UCIIOJIb30BaTh TIPHU BBINOTHEHUM YYEOHBIX 3aJlaHUi HAyYHO-TIOMYJISPHYIO
auTepaTypy (puznueckoro cojep)kaHus, CIPaBOUYHbIE MaTepUalibl, PECYpChl CETH
WNutepHer, BiaAeTh MNpuéMamMud KOHCIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIK U3 OJHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co3faBaTh COOCTBEHHBbIC IMCHMEHHBIE M KpaTKUE YCTHBIE COOOIICHHS,

00001as nHGOPMAITUIO U3 HECKOIBKUX UCTOYHUKOB (PU3MUECKOTO CONECPKAHUS, B
TOM  4uciae NyOJUYHO  TPEACTaBISATH  pe3yJbTaThl  MPOSKTHOM  WIIU
UCCIIEIOBATENbCKOM e TEILHOCTH, ITPU ITOM I'PAMOTHO UCIIOIh30BaTh U3YUYEHHbBIN
NMOHATUUHBIN  ammapar  Kypca  (U3UKH,  CONPOBOXKAATh  BBICTYILJICHUE
IIPE3EHTALUEN;
MIPU BBIMIOJIHEHUH YUYEOHBIX MPOEKTOB M HMCCIIEAOBAaHUN (DU3UYECKUX TMPOIIECCOB
pacnpenensTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTaBJICHHBIMU
3a/1auaMu, CJIEAUThH 3a BBINOJHEHUEM IUIaHA JIEUCTBUU U KOPPEKTUPOBATH €rO,
aJICKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIaJ B  JEATEILHOCTh TPYIIIHI,
BBICTpAaMBaTh KOMMYHUKATMBHOE B3aWMOJICUCTBUE, TMPOSBISISE TOTOBHOCTH
paszpemarb KOHMIUKTHI.



TEMATHYECKOE IINTAHUPOBAHUE

KounyecTBO 4acoB JJIeKTPOHHbIE JdonmoaHuTebHasA
Ne HaumeHoBaHue pa3ieioB (undposbie) uHpopmanus
KonTpoabubie IlpakTnueckue
n/n U TeM MPOrpamMmbl Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3zgen 1.TensioBuIe ABJIeHUS
http://school-
1.1 TerutoBble mporecch 32 2 5 collection.edu.ru/collection
https://physics.ru/
Hroro o pasneny 32
Pa3zgen 2.9/iekTpuyeckne 1 MAarHMTHLIE SIBJIEHUS
DJIeKTPUYCCKUE 3apsIbl. http://school-
2.1 3apspKCHHBIC TEa M UX 8 1 1 collection.edu.ru/collection
B3aMMO/ICCTBUS
99 [TocrostHHBII ) 34 1 5 https://physics.ru/
ANEKTPUYECKUIN TOK
http://school-
2.3 MarHuTHbIE SIBICHUS 7 1 4 P . .
collection.edu.ru/collection
Hroro o pasneny 49
Pa3znen 3.CBeToBbIE sIBJIEHHSI
http://school-
3.1 CBeTOBBIE SIBIICHHS 8 tp //S.C 00 .
collection.edu.ru/collection
39 TIHH3EL 7 1 1 https://physics.ru/
Hroro no paszneny 15




Pa3nen 4.11oBTOpuTE/ILHO0-0000IIAKOIIUI MOYIb

o http://school-

41 ; 60BTOPHTEV>HBH0 6 collection.edu.ru/collection
00001IaromuK MOYIIh https://physics.ru/

Uroro no pazgeny 6

OBIIEE KOJIMYECTBO YACOB

1
[10 ITIPOT'PAMME 102 0 °




HOYPOYHOE IINTAHUPOBAHUE

KoanuyecTBO 4acosB Jlara DJIeKTPOHHbIE JlomosiHuTeEIbHAS
Ne NnpoBeAeHUs1  HUPpPoOBbIE uHdopManusa
Tema ypoxka Kontpoabubie IIpakTuueckue P bp bop
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbi
BBOonHBIN MHCTPYKTaX http://class-fizika.ru/
1 no Th. TemnoBoe 1
JIBH>KCHUE.
Temneparypa
BuyTtpennssa sHeprus. http://class-fizika.ru/
2 CriocoObl H3MEHEHUS 1
BHYTPEHHEHN SHEPrUuu
3 1 http://class-fizika.ru/
TemnnoBoe paBHOBECHE.
4 Bunel TEIUTOTIEPEIadH. 1 http://class-fizika.ru/
TenmonpoBoAHOCTH
http://class-fizika.ru/
5 1
KonBekmus.
http://class-fizika.ru/
6 1
N3nyyenue.
KommyecTBO TEIIIOTHI. http://class-fizika.ru/
7 EavHMLBI KOJIMYeCTBA 1
TETUIOTHI.
VY neapHas http://class-fizika.ru/
8 TEMI0EMKOCTb 1
BEIIECTBA.
Y nenwHas http://class-fizika.ru/
9 TETIOEMKOCTD TEJIA. 1

Pemenue 3agau



http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/

10

Pacuet xonuuecTBa
TEIUIOTHI, HEOOXOIUMOTrO
JUTS. HarpeBaHUs TeJa
WJIN BBIJIEISIEMOTO UM
IIPH OXJIAXKICHUH

http://class-fizika.ru/

11

12

HNuctpykrax o Th.
Jlaboparopnas pabota
No 1 «CpaBHeHue
KOJIMYECTB TETUIOTHI TIPU
CMEIIMBAHUHU BOJIbI
Pa3HOU TeMIIepaTyphI».

YpaBHEHHE TEIIOBOTO
Oananca. Pemenue 3anau

http://class-fizika.ru/

http://class-fizika.ru/

13

14

HNucrpykrax o Th.
Jlaboparopras pabora
Ne 2 «M3mepenne
YAEIbHOU
TEIJIOEMKOCTH TBEPOTO
Tenay

DHeprus TOIUIMBA.
VY eapHas TEioTa
CropaHust

http://class-fizika.ru/

http://class-fizika.ru/

15

16

JlaGopatopHnas pabora
"Onpenenenue
KOJINYECTBA TETJIOTHI,
ITOJIyYEHHOTO BOJIOM IIPH
TEII000MEHE C
HarpeThiM
METAJUINYECKUM
HWIAHAPOM"

3aKOH COXpaHEHUS U
MIpeBpaIlEeHHs SHEPTHU B
MEXaHUYECKUX U

http://class-fizika.ru/

http://class-fizika.ru/



http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/

TCIIIOBBIX ITPOLECCAX.

17

18

19

20

KontponbHas padota
Nel o reme «TemnoBeie
saBieHHA. M3MeHneHue
BHYTPEHHEH YHEPTUM».

ArperaTHble COCTOSIHUS
BenlecTBa. [InaBnenue u
OTBEp/ICBaHMUE.

I'padux nnaBneHus u
OTBEpACBaHUS
KPUCTAJUNTHIECKUX TEIL.
VY nenbHas Teminora
TUTABIICHHSI

Pemenue rpaduyecknx
3ama4y

http://class-fizika.ru/

http://class-fizika.ru/

http://class-fizika.ru/

http://class-fizika.ru/

21

Pemenue 3amay mo reme
«HarpeBanue Tei.
IInaBnenue n
KPUCTAJUTU3ALIUS».

http://class-fizika.ru/

22

23

24

Hcnapenue.
Hacprnenusiii u
HEHACBIILICHHBIN nap.
Konneuncamus.

Brnaxnocts Bo3ayXa.
CriocoOb1 onpeieneHust
BJIAKHOCTH BO3/IyXa.

Kunienne. Ypok-
HCCIICIOBAHUE
"O0ObsicHEHHE
3aBUCHMOCTH
TeMIIepaTypbl KUTICHUS
OT naBjieHus"

http://class-fizika.ru/

http://class-fizika.ru/

http://class-fizika.ru/



http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/

25

Pemrenue 3agaq Ha
pacuer yAenbHOu
TEIUIOTHI
napooOpa3oBaHus,
KOJIMYECTBA TEIUIOTHI,
MOJIy4EHHOTO
(0TmaHHOTO) TEJIOM

http://class-fizika.ru/

26

Pemenne
KOMOWHHUPOBaHHBIX
rpaduyeckux 3aaaq

http://class-fizika.ru/

27

28

VY aenbHas TemioTa
napooOpa3zoBaHus U
KOHJICHCAIIHU.
Nucrpykrax no Th.
JlaGoparopHnas pabota
Ne3 «3mepenue
OTHOCUTEIIbHOMN
BIIQ)KHOCTH BO3JTyXa»

Pa6ora rasa u napa npu
pacIIpEHNH.
JIBuraresb BHYTPEHHETO
CTOPaHHUs

http://class-fizika.ru/

http://class-fizika.ru/

29

TermioBble MALIUHEI B
pupoJie

http://class-fizika.ru/

30

31

32

[TapoBast Typ6una. KI1J]
TEIUIOBOTO JIBUTATEIIS

KonTponbhas padota
Ne2 o teme «TemnoBeie
sBiaeHUS. I3MeHeHNs
arperaTHbIX COCTOSIHUI
BEIECTBAY
Ypok-koHpepeHus no
TeMe «TennoBkie

http://class-fizika.ru/

http://class-fizika.ru/

http://class-fizika.ru/



http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
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http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/

sBiieHus. I3Menenue
arperaTHbIX COCTOSTHHUI
BEIIIECTBAY.

33

DnekTpu3anus Tel npu
CONPUKOCHOBEHUH.
BsaumogeiictBue
3apsKEHHBIX TEI. Y POK-
HCCIIEI0BaHUE
"UccnenoBanue
CIOCO0OOB PA3TMYHBIX
BCIIECTB
Ha’JIEKTPU30BBIBATHCA"

http://class-fizika.ru/

34

35

I'paduueckoe
n300pakeHue
ANEKTPOCTATUYECKOTO
B3aUMOJICVCTBHUS

DNEeKTPOCKOIL.
DIEeKTpUUECKOE MoJIe

http://class-fizika.ru/

http://class-fizika.ru/

36

JlenuMoCTh
3IEKTPUYECKOTO 3aps/a.
OnektpoH. CTpoeHue
aToma

http://class-fizika.ru/

37

QHGKTpOHHaﬂ 1 MOHHAasA
IMPOBOANMOCTD
BCIICCTBA

http://class-fizika.ru/

38

39

OObscHeHne
BJIEKTPUYECKUX SABICHUN

[IpoBogHUKH,
MOJIYITPOBOJIHUKHU U
HETIPOBOTHUKHU
AJIEeKTpUYECTBa

http://class-fizika.ru/

http://class-fizika.ru/

40

CBepxnpoBOIUMOCTb.
KparkoBpemeHnHas

http://class-fizika.ru/



http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/

41

42

KOHTpOJIbHAs paboTa
Ne3 o teme
«ONeKTpU3anus Tell.
Crtpoenue aTomay

DNEeKTPUYECKUM TOK.
Hcrounukn
AIEKTPUUYECKOTO TOKA.

DnekTpuyecKkas enb u
€€ COCTaBHBIC YaCTH

http://class-fizika.ru/

http://class-fizika.ru/

43

Pemenue 3amau Ha
HOCTPOCHHUE
AIIEKTPUYECKUX IIeTIei

http://class-fizika.ru/

44

DIEeKTPUUYECKHI TOK B
Metaiuiax. Jlencreus
3IEKTPUUYECKOTO TOKA.
Hamnpasnenue
3IEKTPUYECKOTO TOKA

http://class-fizika.ru/

45

Cuita Toka. Equauie!
CHJIBI TOKA

http://class-fizika.ru/

46

Mexannueckas
aHaJOTUs CHJIBLI TOKA,
Pemenue 3agau

http://class-fizika.ru/

47

48

Awmnepmerp. 3mepenne
cwibl TOKa. MHCTpYyKIMs
no Th. JlabopaTopHas
pabota Ne 4 «Cbopka
NEKTPUYECKON LIETIN U
U3MEpEHUE CUIIbI TOKA B
€€ pa3JIu4HbIX
y4acTKax».
DneKTpruYecKoe

HanpsbkeHue. EMuHUIbI
HaIPSDKCHUS

http://class-fizika.ru/

http://class-fizika.ru/
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49

Mexauuueckas
AQHAJIOTUS HAIIPSIKEHUSI.
Pemrenue 3anau

http://class-fizika.ru/

50

o1

Bonbt™meTp. U3mepenue
HaIPsKEHUSI.
3aBUCHUMOCTh CHJIbI TOKA
OT HANPSDKEHUS

DneKTpruyecKoe
COIPOTUBIICHUE
MIPOBOIHUKOB. EMHUIIBI
COIPOTHUBIICHUS.
Nucrpykrax no Th.
JlaGoparopHnas pabota
Ne 5 «M3mepenue
HaNpsDKEHUs Ha
Pa3IUYHbIX y4acTKax
ANEKTPUYECKOM LIETTN.

http://class-fizika.ru/

http://class-fizika.ru/

52

DnekTpuyeckas
MIPOBOIMMOCTD
BEILIECTBA

http://class-fizika.ru/

53

3axon OMa aJ1s yyacTka
enu

http://class-fizika.ru/

54

Pacuer conpoTuBnenus
MPOBOJHUKA. Y JEIBHOE
CONPOTHUBIICHUE

http://class-fizika.ru/

55

56

Pemenue 3agau

[Ipumeps! Ha pacuer
COIPOTUBIICHUS
IIPOBOAHHKA, CHUJIBI TOKA
U HaIIpsDKEHUs

http://class-fizika.ru/

http://class-fizika.ru/

57

Peocratsl. MHCTpYyKTa)
no Th. JlabopaTopHas

http://class-fizika.ru/
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pabota Ne6
«PerynupoBanue CHIIbI
TOKa PEOCTaTOM.

58

59

60

61

62

63

64

[Torenumomerp

Nucrpykrax no Th.
JlaGopaTopHas pabora
Ne 7 «3mepenue
COIIPOTUBIICHUS
MIPOBOIHUKA TIPU
MIOMOIIN aMIIepMeTpa 1
BOJIBTMETPA»

IlocienoBaTenbpHOE
COEIMHEHNE
HpOBOHHHKOB

[TapamnensHoe
COeIMHEHUE
IIPOBOAHHUKOB

KombOunupoBansoe
COEIMHEHUE
IIPOBOAHMKOB. Pemenune
3ajau.

Pemenne 3amau mo treme
«ITocnemoBaTenbrHOE U
napajieabHOe
COCIUHEHHE
MIPOBOJHUKOBY»

KonTponbhas padbota
Ned o Teme
«ONEKTPUYECKHI TOK.
Hanpspokenne. 3akoH
Owma.»

http://class-fizika.ru/

http://class-fizika.ru/

http://class-fizika.ru/

http://class-fizika.ru/

http://class-fizika.ru/

http://class-fizika.ru/

http://class-fizika.ru/
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65

66

67

68

PaboTa n MOIITHOCTH
QJICKTPHUYCCKOI'0 TOKa

Pemenue 3agay no teme
«PaboTa 1 MOIIIHOCTH
3JIEKTPUYECKOTO TOKa»

Enuauibe: paboTe
ANEKTPUYECKOTO TOKA,
MIPUMEHSIEMbIE Ha
npakTuke. MHCTpyKius
no Th.JlaboparopHast
pabora Ne 8
«M3Mepenne MOIHOCTH
1 paboThI TOKa B
BJIEKTPUYECKOM JaMIIe»

HarpeBanue
MPOBOJTHUKOB
3JIEKTPUYECKUM TOKOM.
3akoH Jlxoyins - Jlenna

http://class-fizika.ru/

http://class-fizika.ru/

http://class-fizika.ru/

http://class-fizika.ru/

69

70

Pemrenue 3agau o reme
«3akoH [xoyns —
Jlenua»

Konnencarop

http://class-fizika.ru/

http://class-fizika.ru/

71

72

Jlamna HakanvBaHuUs.
DNEeKTpUYECKUe
HarpeBaTesbHbIE
npudopsl. Kopotkoe
3aMbIKaHHUE,
MPEOXPaHUTEIH

HckyccTBeHHBIE
HMCTOYHMKU CBETA

http://class-fizika.ru/

http://class-fizika.ru/

73

KonTponbHas pabota
No5 1o remam «Pabora u

http://class-fizika.ru/
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MOIIIHOCTb
AIEKTPUUYECKOTO TOKAY,
«3axoH Jlxoyns -
Jlenmay,
«Konneuncarop»

74

VYpoxk-koHpepeHus no
TeMe «DJIEKTPUIECKUE
SIBJICHUSI»

http://class-fizika.ru/

75

76

MarsauTHoOE IT10JI€.
MarauTHoOe I10JIe
MPSMOTo TOKA.
MarauTHbIE JTMHUA

MarnuTHO€ 1osue
KATYIIKH C TOKOM.
DNEeKTPOMArHuThI U UX
MIPUMEHEHHUE.
Nucrpykuus no Th.
JlaGoparopHnas pabota
No9 «Cobopxka
ANEKTPOMAarHuTa u
HCIIBITAHUE €TO
JEACTBUS.

http://class-fizika.ru/

http://class-fizika.ru/

77

DNEeKTPOCTAaTHIECKOE U
MAarHMTHOE TI0JIE.
ITocTossHHBIE MATHUTEI.
MarsuTHoOe noje
IMOCTOSIHHBIX MarHHUTOB.
MarauTHoe 110J1€ 3eMIIH.

http://class-fizika.ru/

78

Ypoxk-uccienoBanue
"N3ydyeHne MarHuTHOro
T10JIsI TOCTOSIHHBIX
MarHuTOB TIPH HX
00BETMHEHUU U

http://class-fizika.ru/
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pa3aeieHumu.
Busyanuszauus nosus
HOCTOSIHHBIX MAarHuToB"

79

80

81

82

83

84

JleiicTBEe MAarHUTHOTO
T0JIs1 Ha MPOBOJHUK C
TOKOM. DJICKTPUYECKHI
JnBHrareib. MHCTpyKuus
o Th. JTaboparopHas
pabora Ne 10
«3yuenune
AIEKTPUUYECKOTO
JBUTATENIS] TOCTOSTHHOTO
TOKa (Ha MOJIETIN)».
[TpuniMn nercTBus
ANEKTPOU3MEPHUTETHHBIX
puOOpOB.
JlaGoparopHnas pabora
"U3yuenue nencTBus
MarHMTHOTO TOJIS Ha
IIPOBOJHHK C TOKOM"

Perenue 3agay nmo teme
«DNEeKTPOMarHuTHbIE
SIBJICHUS

Hcrounuku cBeTa.

Pacnpoctpanenue cBera.

OnnoponaHas u
HEOJHOPOIHAs
ONTHUYECKAs cpeaa
Bunumoe nukenune
CBETHI

http://class-fizika.ru/

http://class-fizika.ru/

http://class-fizika.ru/

http://class-fizika.ru/

http://class-fizika.ru/

http://class-fizika.ru/

85

OTtpaxxeHue cBera.
3aKOH OTpa)KEHHUS CBETA.

http://class-fizika.ru/
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86

Paccesaue, nucniepcus
ceeta. IlomHoe

BHYTpPEHHEE OTpakeHHe

http://class-fizika.ru/

87

88

89

[inockoe 3epkaiio

IIpenomiieHnue ceera.
3aKOH IpenoMIICHUS
CBeTa.

CxopocTh cBeTa B
pa3IMYHbBIX cpeaax

http://class-fizika.ru/

http://class-fizika.ru/

http://class-fizika.ru/

90

91

92

JInuzel. OnTudeckas
cuJjia JTUH3bI

N3o0pakenus,
JaBaeMEbIe JIMH30H1
[TocTpoeHus B IMH3aX.
Pemenue 3agau

http://class-fizika.ru/

http://class-fizika.ru/

http://class-fizika.ru/

93

HNucrpykrax o Th.
JlaboparopHnast pabota
Nell «Ilony4yenue
M300paXeHus Ipu
ITOMOIIY JINH3bI»

http://class-fizika.ru/

94

95

®oroanmapar. ['na3 u
3peHHue.

Teneckon. Mukpockor.

http://class-fizika.ru/

http://class-fizika.ru/

96

KonTponbnas pabota
Ne6 110 TeMe «3aKOHBI
OTpaXKEeHU U

MIPEIOMIICHUSI CBETa»

http://class-fizika.ru/

97

IToBTOpeHune
MIPOMIEHHOT O
Marepuaia

http://class-fizika.ru/
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[ToBTOpEeHUe
98 POMICHHOTO
MaTtepuaia

http://class-fizika.ru/

[ToBTOpEeHue
99 MPOMIEHHOTO
MaTtepuaia

http://class-fizika.ru/

[ToBTOpEeHue
100  mpoiinennoro
MaTtepuaia

http://class-fizika.ru/

IToBTOpEHUME
101  npoiinennoro
Marepuaia

http://class-fizika.ru/

IToBTOpEHME
102 npoiinennoro
Marepuaia

http://class-fizika.ru/

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

102

16
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YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

®duzuka. 8 ki1.: yueOuuk/A.B. [lepoikun - M. IIpoda, 2021

METOINYECKHUE MATEPUAJIBI JIJISA YUUTEJIA

®dusuka. 8 ki1.: MeToanueckoe nocodue k yueonuky A.B. Iepsimkun/H.B.
®dunonosud - M. Jlpoda, 2020

CamocrosiTenbHbIe U KOHTPOJIbHBIE pa0oThl. Pusnka 8xi. A.E. Mapon, E.A.
Mapon. - M. [/Ipoda, 2019.

https://rosuchebnik.ru/
https://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-
fiziki/?utm_source=yandex.ruutm_medium=organicutm_campaign=yandex.ru

utm_referrer=yandex.ru

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/for-pupil

https://lecta.ru/ucheniku

https://videouroki.net/

https://school.infourok.ru/

https://100urokov.ru/o-kompanii

http://class-fizika.ru/
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