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INOACHUTEJIBHASA 3ATINCKA

N

Copep:xaHue mporpaMmbl HallpaBJIeHO Ha (POPMHUPOBAHUE €CTECTBEHHOHAYYHOM TPAMOTHOCTH
yUanmxcs ¥ OpraHu3aIfio n3y4eHus (PU3UKU Ha JIEATEIHHOCTHONW OCHOBE. B Hell yUHTHIBAIOTCS
BO3MOXKHOCTH mpenMera B peanusanmuu  TpedboBanuiit. PI'OC OOO k miaHUpyeMbIM
JTUYHOCTHBIM U METANpPEAMETHBIM pe3yJibTaTaM OOYy4YeHHUS, a TaKKe MEXIPEIMETHbIC CBS3U
€CTECTBEHHOHAYUYHBIX y4EOHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O O0IIIET0 00pa30BaHusl.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJJMETA «®U3UKA)»

Kypc ¢usukn — cucreMooOpa3yromuil i €CTeCTBEHHOHAYYHBIX Y4YEOHBIX IPEIMETOB,
HOCKOJIbKY (pr3ndecKkue 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB M SIBJICHHUN, U3y4aeMbIX XHMHEH,
Ouonorueli, actpoHomueld u ¢uzndeckoil reorpadueir. dusznka — 3TO NMpPEAMET, KOTOPBHIA HE
TOJBKO BHOCHUT OCHOBHOH BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHUpPA, HO U MPEAOCTABISIET
Haubosee sicHble 00pa3libl MPUMEHEHUS! HAyYHOTO METOJa MO3HAaHHUs, T.€. crioco0a MOoIydeHUs
JIOCTOBEpPHBIX 3HaHUI 0 Mupe. Hakonen, ¢usnka — 3TO MpeaMeT, KOTOPBI HapsAy ¢ APYTHMHU
€CTeCTBEHHOHAYYHBIMH TIpEAMETaMH JIOJDKEH JaTh UIIKOJbHHKAM TIPEJICTaBICHUE 00
YBIICKATEIbHOCTH HAYYHOTO HCCIICAOBAaHMS M PAJOCTH CAMOCTOSTEIBHOTO OTKPBITUS HOBOTO
3HaHUSI.

OnmHa W3 THaBHBIX 3a7ad (U3MUECKOro OOpa3oBaHUS B CTPYKType 0OmIero oOpa3oBaHHs
COCTOUT B ()OPMHUPOBAHUHU €CTECTBEHHOHAYYHON IPaMOTHOCTH M MHTEpeca K HayKe Y OCHOBHOM
Macchl 00YJaroINXCsl, KOTOPBIE B NAIBHEHIIIEM OyIyT 3aHATHI B CAMBIX Pa3HO 0Opa3HbIX cdepax
nesitenbHOCTH. HO He MeHee Ba)KHOM 3aa4eil sIBISIeTCS BBISABICHHE U ITOATOTOBKA TaJAHTIMBBIX
MOJIOABIX JIFOJEH Ui TMPOAOJDKEHHsT O0Opa3oBaHUS W JalbHEWIIeH mpodeccHoHaIbHOM
JeSITEILHOCTH B 00J1aCTH €CTECTBEHHOHAYYHBIX MCCIIETOBAHHUIA M CO3/IaHIHM HOBBIX TEXHOJIOTHI.
CornacHo NPUHATOMY B MEXKJIYHapOJHOM COOOLIecTBe omnpeneneHuto, EcrecTBeHHOHay4Has
IPaMOTHOCTh — 3TO CIIOCOOHOCTH YeJIOBEKa 3aHMMAaTh AKTUBHYIO I'Pa)XTAHCKYIO TO3HIHUIO IO
OO0IECTBEHHO 3HAYMMBIM BOIIPOCAM, CBS3aHHBIM C €CTECTBEHHBIMH HayKaMH, U €0 TOTOBHOCTb
UHTEPECOBAThCS ECTECTBEHHOHAYYHBIMH HICsIMH. Hay4HOTpaMOTHBIH YEIIOBEK CTPEMHTCS
y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYXKIEHUHM IPOOJIEM, OTHOCSAIIMXCS K €CTECTBEHHBIM
HayKaM M TeXHOJIOTUSM, YTO TpeOyeT OT HEero CleyIoIX KOMIIETEeHTHOCTEN!:

HAy4YHO OOBACHATH SBIICHUS,

OIICHUBATh U TIOHUMATh OCOOEHHOCTH HAYYHOTO MCCIIEI0BaHMUS,

MHTEPIPETUPOBATH JAHHBIE U UCIIOJIb30BAaTh HAYYHbIE JOKA3aTEIbCTBA IS TIOJIYYEHHUS
BEIBOJIOB.

N3ydyenne ¢u3nku crnocoOHO BHECTH pelIAroUIMii BkiaJ B (OpPMHUpPOBAHHE €CTECTBEHHO-
HAY4YHOI rpaMOTHOCTH O0YyYaroIUXCH.

HEJA N3YYEHUSA YYEBHOI'O IPEIMETA «®PU3UKA»

Henmn wu3yueHuss (GU3MKM Ha YpPOBHE OCHOBHOIO O0O0IEro oOpa3oBaHUs OMNpEeNeHbl B
Konnenmnuu npenonaBanus yueOHoro mpenmera «®dusnka» B 00pa3oBaTeNbHbIX OpraHU3alUsgX
Poccuiickoit ®enepanuu, peanu3ylOIMX OCHOBHBIE 00I€00pa3oBaTeNbHbIE MPOTrPAMMEBL,
yTBepxka€HHONW pemeHneM Kosmernm MununcrepcTBa npocsenienus Poccuiickont @enepanvu,
npotokoi ot 3 aexadpst 2019 r. Ne [TK4BH.

Henu uzydenust pu3uku:

proOpeTeHne HHTepeca U CTPEMIIEHUS 00yJaroUINXCcs K HAyYHOMY U3yYEHHUIO MPUPOJIBL,
pa3BUTHE UX MHTEJUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTENH;

pa3BUTHE PEJICTABICHUN O HAYYHOM METO/E MM03HaHUs U (OPMUPOBAHKE
HCCIIEA0BATENIBCKOI0 OTHOLIEHUS K OKPYKAIOLIUM SIBIICHUSM;



e (opMupoBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3yiibTaTa U3yYeHHUs OCHOB CTPOCHHS
Marepuu U QyHJIaMEHTAIBHBIX 3aKOHOB (DPU3UKH;

e (opMupoBaHHE MPEACTABICHUNA O POIH (DPU3UKU IJISl PA3BUTHUS IPYTHX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTUH;

e pa3BUTHE NMPEJCTABICHUN O BO3MOXKHBIX cepax Oymymien npopecCuoOHaTbHON AEATEIbHOCTH,
CBSI3aHHOM C (PU3MKOM, MOArOTOBKA K JJaJIbHEHIIeMYy O0YyYEHHIO B 9TOM HaIllpaBJICHUH.

JlocTukeHne STUX Ielieil Ha YpPOBHE OCHOBHOIO o0miero o0Opa3oBaHusi o0OecredrBaeTcs
pEILIEHUEM CIIEAYIOIUX 3aau:

e MpHOOpETEHHE 3HAHUN O JUCKPETHOM CTPOCHHH BEIIECTBA, O MEXAaHHMUECKUX, TETIJIOBBIX,
ANIEKTPUIECKUX, MATHUTHBIX ¥ KBAaHTOBBIX SIBICHUSIX;

e MpHOOpPETEHHE YMEHHI OMUCHIBATH H OOBSICHATH (PM3NUYECKUE SBJICHUS C HCIIOIb30BaHHEM
MOJTYYEHHBIX 3HAHUM;

e OCBOEHHME METOJIOB PEUICHHS MPOCTEHUIINX PACUETHBIX 33J1au C UCIIOIB30BAaHHEM (PU3NIECKUX
MOJIeJield, TBOPYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 337134,

e pa3BUTHE yMEHUI HAOIIOAATh TPUPOIHBIC SBJICHHUS U BBIOIHATH ONBITH, JAOOpaTOPHEIE
pabOTHI ¥ SKCIIEPUMEHTAIBHBIC HCCIICOBAHMUS C UCTIOJIb30BAHUEM U3MEPHUTENBHBIX TPUOOPOB;

e OCBOEHHE MPUEMOB paboTHI ¢ HHPOpMaHEH (PU3NIECKOTO COJIEPIKAHMS, BKITIOYAs
MH(OPMAIIMIO O COBPEMEHHBIX JTOCTIKEHUAX (DU3UKH; aHATIM3 U KPUTHUECKOE OIICHUBAHNE
nH(pOpMAIIHH;

e 3HAKOMCTBO cO cepamu MPOoPecCHOHATBHON AEATENFHOCTH, CBI3aHHBIMH C (PU3HUKOM, 1
COBPEMEHHBIMU TEXHOJOTHSIMHU, OCHOBAHHBIMHU Ha JOCTIKEHHSIX (PH3NUECKON HAYKH.

MECTO YYEBHOTI'O TIPEIMETA «®U3UKA» B YYUEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OO0 ¢usmka sBiserca o0sA3aTeNbHBIM IMPEIMETOM Ha YPOBHE
OCHOBHOTO 00m1ero oOpa3oBanwms. JlaHHas mporpamMma mpeaycMaTpuBaeT u3ydeHue (GU3MKu Ha
0a30BOM ypoBHE B 8 Kjlacce B 00béMe 68 uwacoB 1Mo 2 yaca B HEIEIIO.

COJAEPKAHUE YYEBHOI'O IIPEIMETA

Paspnen 1. TenioBble siBiaeHUsE

OcCHOBHBIE TIOJIOKEHUSI MOJICKYJIPHO-KUHETUUECKOW TEOPHH CTPOEHUs BellecTBa. Macca u
pa3Mepbl aTOMOB ¥ MOJIEKYJI. OMBIThI, TOATBEPKAAIOIINE OCHOBHBIE MOJOKEHUSI MOJIEKYIISIPHO--
KMHETUYECKON TEOPHH.

Mopnenu TBEPAOTO, XKUAKOTO U Ta3000pa3HOr0 COCTOSIHMM BemiecTBa. Kpucraminueckue u
amopdusie Tena. OObsICHEHWE CBOMCTB Ta30B, )KUAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJI0KEHUN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMayumBaHWE M KaNWUIApHbIE sBIeHUs. TemioBoe
pAaCIIMPEHUE U CHKATHUE.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEINIOBOTO ABUKEHUS YACTHLL.

Buytpennsas osHeprust CnocoObl H3MEHEHHsS BHYTPEHHEW OJHEpPruM: TeIulonepenadya Hu
coBepireHre paboThl. BUbl Teruonepenaun: TeriIonpoOBOAHOCTh, KOHBEKITUS, H3ITYICHHUE.

KonmnyecTBo TeruioTel. YnenbHas TEIUIOEMKOCTh BemIecTBa. 1€mIo00OMEH U TEIJIOBOE
paBHOBecHe. YpaBHEHHE TemIoBoro Oamanca. [InaBieHne W OTBepAEBaHUE KPHUCTATUIMUECKUX
BEIIIECTB. YenbHas TerioTa tiaBienus. [lapoodpazoBanue u konaencamnus. Mcnapenne (MC).
Kunenue. YnaenbHas Temnora mapooOpa3oBaHHs. 3aBHCHUMOCTh TEMIIEPATypbl KUIEHUS OT
atMocdepHoro naBiieHus. BiaxxHOCTh BO3myxa.

DHeprus TOIIMBa. Y IeIbHas TEIJI0TAa CTOPAHUS.

[Tpunnumner padoTsl TermwmoBeix aurateneii. KIT/ TermmoBoro nurarens. TeruioBeie ABUTATENN
1 3anmTa okpyxarwouei cpeasl (MC). 3aKoH COXpaHEHHUs U MPEBPALIECHUSI SHEPTUU B TEILJIOBBIX
nporeccax (MC).

JHemoncmpayuu



. HaGnronenue OpOYHOBCKOTO JBMIKECHUS

. Habmonenue nuddyzum

. HabGnronenue siBeHui cMaunBaHus U KallMIUISPHBIX SIBICHUH
. Habmroienue TemnoBoro pacipeHus Tei

. I3MeHeHue 1aBieHus ra3a npu n3MEeHeHHH 00bEMa M HarpeBaHUM WM OXJIAXKIACHUU
. [IpaBuiia u3MepeHus TeMIepaTypbl

. Bunp! Teruionepenaun

. OxnaxeHye npu CoOBEpUICHUHN pabOThI

9. HarpeBanue npu coBepuieHUMH pabOThl BHEUITHUMHU CUJIaAMU
10. CpaBHEHHUE TEIUIOEMKOCTEN Pa3IMUHbBIX BEILIECTB

11. HabnroneHve KUMeHust

12 .HabntoneHue nocTossHCTBA TEMIIEpaTyphl MPH IJIaBJICHUH
13. Mopenu TenIoBbIX ABUTATENCH

03O\ LN kAW

Jabopamopnsie pabomol u onvimul

1. OnbITHI IO OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS

2. OnbITHI IO BBIPALIMBAHUIO KPUCTAJJIOB [TIOBAPEHHOM COIM MM caxapa

3. OnbIThI 1O HAOTIOIEHUIO TETNIOBOTO PACIIMPEHHS Ta30B, )KUIKOCTEH U TBEPABIX Tl

4. OmnpeneneHue AaBJICHUs BO3AyXa B OAJIOHE IIMPUIIA

5. OmnbIThl, JAEMOHCTPHUPYIOIIHME 3aBHUCUMOCTH JIaBJICHHS BO3JyXa OT ero o0béma u
HArpeBaHUs WIH OXJIKICHUS

6. IlpoBepka THMNOTE3bl JIMHEHHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKAa KHUAKOCTH B
TEPMOMETPHUYECKOM TPYyOKE OT TeMITepaTyphl

7. HaOmioneHne W3MEHEHHS BHYTPEHHEH SHEpPruu Tella B pe3ynbTare Teluionepefaud u
paboThl BHEITHUX CHIT

8. UccnenoBanue siBIeHUS TEIIOOOMEHA MPU CMEIIMBAHUN XOJIOJHOM U TOpsiueii BOJIbI

9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, TOJTYYEHHOTO BOJOW IMPH TEIJI000MEHE C HarpeThiM
METAITMYECKUM LIUITUHAPOM

10. Ompenenenne yaeIbHOU TEINIOEMKOCTH BEIIECTBA

11. UccnenoBanue mpolecca UCTiapeHust

12. Onpenenenue OTHOCUTEIBLHON BIQXKHOCTH BO3/1yXa

13. Onpenenenue yaeabHOW TEMJIOTHI IUIABJICHUS JIbJ1a

Pa3nen 2. DiiekTpuyeckne 1 MATHUTHbIE SIBJIEHUS

Onektpusanus Ten. JIBa poja 3JMeKTpUUYECKHX 3apsaaoB. BzaummopeicTBue 3apsKEHHBIX TEINl.
3akon KynoHna (3aBUCHMOCTh CHJTBI B3aUMOJICHCTBUS 3apsDKEHHBIX TEJT OT BEJTMYUHBI 3apsi/ioB U
pacCTOSHUS MEX]Y TEJIaMH).

Onektpuueckoe moje. Hampsok€HHOCTh snekTpuueckoro moiis. [lpuHIun cynepno3uinuu
SIIEKTPUYUECKHX TOJICH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snexTpudeckux 3apsiioB. DIEeMEHTApHBIN dIeKTpudecKkuii 3apsaa. CTpoeHue aToma.
[IpoBOIHUKY M AUBIEKTPUKHU. 3aKOH COXPAHEHHUS AJIEKTPUUECKOTO 3aps/ia.

DONEeKTpUYECKH TOK. YCIOBUSA CYIIECTBOBAHUSA OJEKTPUUYECKOTO TOKa. M CTOYHHMKH
MOCTOSIHHOTO TOKa. JIeHCTBUS AIEKTPUYECKOTO TOKa (TEIJIOBOE, XWMHMUYECKOE, MArHUTHOE).
DJIEKTPUYECKUN TOK B )KMIKOCTAX U raszax.

Onektpuueckass menb. Cuna TokKa. OJeKkTpuueckoe HamnpspkeHue. ComnpoTUBIIEHUE
MPOBOJHUKA. YJETbHOE CONPOTUBICHUE BemiecTBa. 3akoH Owma Ui ydacTKa UEMH.
[locnenoBarenbHOE U MapaieIbHOE COEAMHEHUE TIPOBOJHUKOB.

Pabota u MouiHOCTh 31eKTpuyecKoro Toka. 3akoH /xoyns— JleHua. DnexkTpuueckue Henu u
NOTPEOUTENH dIEKTPUUECKOl 3Heprun B ObITy. KOopoTkoe 3aMbIkaHue.

[TocrosHuHbie MarHuThl. B3auMopelcTBHME TMOCTOSAHHBIX MarHUTOB. MarmuTHOE MoOJIe.
MarunuTtHoe noJie 3eMIId U €ro 3HaueHHe JJ1s )KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe noie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TeXHHUKE. J[eicTBME MarHUTHOTO MOJIA



Ha TIPOBOJHUK C TOKOM. OJEKTPOABHUIaTeNb IIOCTOSSHHOrO Toka. Mcmnonb3oBaHue
JJIEKTPOJBUTaTENIeH B TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIOPTE.

Oneitel  @apanes.  SIBaeHue  3neKTpoMarHUTHOM — uHAykuumu. IlpaBuno  Jlenna.
Onextporeneparop. CrnocoObl MOJYyYEHMsI 3JIEKTPUUECKOW HHEPruu. ODJEKTPOCTAHLIUHM Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Hemoncmpauyuu

DnexTpu3aius Ten

JIBa pojia JIEKTPUUECKUX 3apsiIOB U B3aUMOJICHCTBUE 3aPSKEHHBIX TEll
YCTpoiCTBO U IEMCTBUE AIIEKTPOCKOIA

DneKTpocTaTHuecKast UHIYKIHS

3aKOH COXpaHEHHsI SJCKTPUUECKUX 3apsI0B

[IpOBOHMKY U AUDIIEKTPUKHU

MonenrpoBaHue CUIIOBBIX JIMHUH 3JIEKTPUUECKOTO OIS
HcTouHnKy MOCTOAHHOTO TOKA

9. JlelcTBUS PIEKTPUISCKOTO TOKA

10. DeKTpUYECKHil TOK B )KUJIKOCTH

11. I'a30BbIi pa3psig

12. 3mepenne cuiibl TOKa aMIepMeTpoM

13. M3mepeHune 3/IeKTPUIEeCKOro HANpsDKEHUST BOJIBTMETPOM

14. PeocraT 1 Mara3uH CONpPOTUBIICHUI

15. B3auMmoaencTBie MOCTOSIHHBIX MATHUTOB

16. MozenupoBaHue HEBO3MOKHOCTH pa3/IeIeHUs [IOJIFOCOB MarHurta
17. MoaenupoBaHre MarHUTHBIX TOJIEH MOCTOSTHHBIX MarHUTOB

18. OmbIT OpcTena

19. MarauTHoe 1osie Toka. DJIEKTPOMAarHuT

20. JleficTBHE MarHUTHOTO TOJIsI HA IPOBOJHUK C TOKOM

21 DnexkTpoaBUraTeab NOCTOSHHOIO TOKa

22. UccnepoBanue siBIEHUS 3JIEKTPOMArHUTHOW WHIYKITUN

23. Onbitel @apages

24. 3aBUCUMOCTD HaIlpaBJIEHUS WHIYKIIMOHHOTO TOKa OT YCJIOBUN €r0 BO3SHUKHOBEHHS
25. DIIEKTPOreHepaTOp NOCTOSHHOIO TOKa

NGO~ wWNE

Jlabopamopnsie pabomovt u onvimul

OMBITEI IO Ha6J'IIO)ICHI/IIO OJICKTpHU3alK TCII HHZ[yKIIHCfI " Ipr COITPUKOCHOBCHU N
HccnenoBanue JeNCTBUS SJIEKTPUUECKOTO MOJIS HA IPOBOJIHUKH U JUDJIEKTPUKU
CoOopka u mpoBepka pabOThI IMEKTPUIECKOH IIEMH TTOCTOSHHOTO TOKa
W3MmepeHue U peryJInpoBaHHue CUIIbI TOKA
N3Mmepenne u perynmpoBaHue HAPSKEHUS
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO 4YE€pe3 PE3UCTOP, OT CONPOTHUBIICHUS

pe3nucTopa U HaNpsHKEHHs Ha PE3UCTOPE

7. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh 3JIEKTPHUECKOTO COMPOTHUBIIEHUS MPOBOJIHUKA
OT €TI0 MJIMHBI, TUIOIIaJgHu IMOIMECPEUYHOTO CCUCHUA U MaTCpuajia

8. IlpoBepka mpaBuiia CIOXEHHS HAMPSHKEHWH MPH TOCIEIOBATEIHPHOM COCTUHEHUH JIBYX
PE3UCTOPOB

9. Tlpomepka mpaBuia sl CUIIBI TOKA MPU NapauieIbHOM COSTMHEHUN PEe3UCTOPOB

10. Onpenenenne pabOTHI AJIEKTPHUIECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP

11. Onpenenenne MOLTHOCTH JIEKTPUIECKOTO TOKA, BBIJEIIEMOI Ha PE3UCTOPE

12. MccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO 4Yepe3 JIAMIOUYKY, OT HAINpsIKEHUs Ha
HEu

13. Onpenenenune KII/I HarpeBarens

14. UccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS MOCTOSIHHBIX MarHUTOB

15. I/I3yquI/1e MaramMTHOI'O I10JIA ITOCTOSAHHBIX MArHUTOB ITPH UX 06”I)GJII/IHGHI/II/I " pasaciICHUN

16. UccnenoBanne AeMCTBUS 3JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEIIKY

ocarwnE



17. OmnbIThl, IEMOHCTPUPYIOIIME 3aBUCHMOCTb CHJIBI B3aUMOJICHCTBUS KaTyUIKH C TOKOM M
MarHuTa OT CHJIBI TOKA M HAIIPaBJICHUS TOKA B KaTyIIKe

18. 3yuenue neiicTBUS MarHUTHOTO TIOJISI HA TIPOBOAHUK C TOKOM

19. KoncrpynpoBanue u u3ydeHHe pabOTBI 3JIEKTPOIBHUIATEINs

20. U3mepenue KIIJ] anekTpoaBUraTesibHON YyCTaHOBKU

21. OneITBl 1O HCCIICTOBAHUIO SIBICHHUS JJICKTPOMArHUTHOW HWHIYKIUHU: HCCIIEIOBAHUE
W3MECHEHHI 3HAUCHHS ¥ HAIPaBJICHNUS MHYKIIMOHHOTO TOKA

INVIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATbBI

N3yuenune pu3nku B 8 Kilacce HAIpPaBICHO Ha JOCTHXKEHHE OOYy4aroIMMUCS JIMYHOCTHBIX,
METAaIPEeIMETHBIX U MPEAMETHBIX PE3Y/IbTaTOB OCBOCHHS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATbI

Hampuomuttecrcoe eocnumanue:

MPOSIBJICHNE HHTEpEca K HCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (PU3UIECKOM
HayKH;
[IEHHOCTHOE OTHOIICHUE K TOCTH)KEHUSIM POCCUUCKUX YIEHBIX (DU3HUKOB.

FpaafcoaHCKoe u dyxoeuo-npagcmeennoe eocnumarnue:

TOTOBHOCTH K aKTUBHOMY YYaCTHIO B 00CYKICHUHU OOIIECTBEHHO-3HAYMMBIX U 3THYECKHUX
poOJIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHNEM TOCTHIKECHUN (PU3UKH;
OCO3HaHUE BaXHOCTH MOPAJIbHO-ITUYECKUX IIPUHIUIIOB B JEATEIBHOCTH YYEHOTO.

Icmemuueckoe gocnumanue:

BOCIIPHUATUC OCTCTUUCCKUX KAYCCTB (1)I/I3I/I‘-ICCKOI71 HAaYKH: eé rapMOHUYHOI'O ITOCTPOCHUA,
CTPOroCTt, TOYHOCTH, JTAKOHUYHOCTH.

Henuocmu HAYYHO020 NRO3HAHUA:

OCO3HaHME IIEHHOCTH (PU3NYECKOM HayKH KaK MOIIHOTO MHCTPYMEHTA MMO3HaHUs MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIIEN COCTABIISIIOLIEN KYJIbTYPHI,
pa3BUTHE HAYYHOH JTI0003HATEILHOCTH, HHTEpEca K UCCIIE0BATENbCKOM 1eITETbHOCTH.

Dopmuposanue Kyabmypol 300p06ba U IMOUUOHATLHO20 O1A2ONONYYUA:

OCO3HaHHE [IEHHOCTH 0€3011acHOro 00pasa *KU3HU B COBPEMEHHOM TEXHOJOTUYECKOM MUPE,
BaXHOCTH MPaBUJ O€30MaCHOr0 OBEJICHHSI HA TPAHCIIOPTE, Ha IOPOrax, C AIEKTPHUECKUM U
TEIJIOBBIM 00OpPY/IOBAaHUEM B IOMAIIIHUX YCIOBUSX;

c(hOpMHUPOBAHHOCTH HAaBBIKA PeIIeKCHH, TPU3HAHNE CBOETO MpaBa Ha OMIUOKY U TAaKOTO e
IpaBa y Ipyroro yejaoBeKa.

Tpyooeoe éocnumanue:

AKTHUBHOE YJYaCTHE B PEIICHUH MPAKTHUECKHUX 3a/1a4 (B paMKax CEMbH, IIIKOJIBI, TOPOJIa, Kpasi)
TEXHOJIOTHYECKON M COIMAILHON HANIPABICHHOCTH, TPEOYIONTUX B TOM YHCIIE U (PU3HIECCKUX
3HAHUI;

WHTEpEC K MPAKTUYECKOMY HM3YUYEeHHIO TpodeccHii, CBsI3aHHBIX C (PU3UKOM.



IKonozuueckoe eocnumanue:

° OpHCHTAalHA Ha TPUMCHCHUC (I)I/I3I/I‘-IGCKI/IX 3HAHUU IJIg pCIICHUA 3a1a4 B 06HaCTI/I
OKpY>Karollen cpe/ibl, IIIaHUPOBAHUS MOCTYIKOB U OLIEHKH X BO3MOKHBIX IOCIEACTBUN JIs
OKpY>Karollen Cpeibl;

e OCO3HaHHUE IIOOAIBHOTO XapakTepa 3KOJOTHYECKUX MpoOJieM U MyTeil X peleHusl.

Aoanmauua odOyyawowecoca K UBMEHAIOWUMCA YCA0BUAM COUUAIbHOU U RPUPOOHOU
cpeovl:

e MOTPeOHOCTH BO B3aMMOJICHCTBHHU MIPU BBIITOJHEHUN UCCIEIOBAHUM U TIPOSKTOB (PU3UIECKOM
HaIpPaBICHHOCTH, OTKPBITOCTh OMBITY M 3HAHUAM JIPYTHX;

e TIOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Y€pe3 MPAKTHUYECKYIO JACATEILHOCTD;

e MOTpeOHOCTH B (POPMHUPOBAHNHU HOBBIX 3HAHUH, B TOM YHCIe (POPMYINPOBATH HIIEH,
HOHATHSA, THIIOTE3bl O (PU3NYECKMX OOBEKTaxX U SIBICHHSAX;

e OCO3HaHHE JePHUIHUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 007aCTH (U3UKH;

e IUIAHMPOBAHHE CBOETO PA3BUTHSI B IPUOOPETEHNH HOBBIX (PU3NYECKUX 3HAHUU;

e CTPEMJICHHE aHATHM3UPOBATH U BBISBIATH B3aUMOCBS3H IIPUPO/IBI, OOIIECTBA U IKOHOMHKH, B
TOM YHCIIE C UCIIOJIb30BaHNEM (PU3MUECKUX 3HAHHIA;

e OIICHKA CBOMX JICHCTBHI C YUETOM BIHMSHHUS HA OKPY)KAIOUIYIO CPEy, BO3SMOXKHBIX
r1100aIbHBIX TTOCIEICTBHH.

METANPEJIMETHBIE PE3YJIBTATbBI

YHuBepcanbHbIC M03HABATEIIBHBIE ICCTBUS

baszoevie nozuueckue oeiicmeus:

e BBIBJIATH M XapaKTEPU30BATh CYIIECCTBEHHbIC IPU3HAKN OOBEKTOB (SBICHHIA);

e YCTaHaBJIMBATH CYIIECTBEHHBIN MPU3HAK KJIACCH(PHUKAIINN, OCHOBAHUS JIJIsl 0000IICHNS 1
CpaBHEHMS;

e BBIIBJIATH 3aKOHOMEPHOCTH M ITPOTHBOPEUYHS B paCCMaTPUBAEMBIX (paKTax, JTAaHHBIX U
HaAOJIOACHUAX, OTHOCALIMXCS K (PU3MUECKUM SIBIICHUSIM;

e BBIIBIJIATH MPUIHHHO-CIICJICTBEHHBIC CBS3U TPU U3YYCHUN (GU3NIECKUX SIBICHUH U TPOIIECCOB;
JieNIaTh BBIBOJIbI C UCIIOJIb30BAaHUEM JIEYKTUBHBIX U MHAYKTHUBHBIX YMO3aKIIOUEHUH,
BBIJIBUTATh TUIIOTE3HI O B3aUMOCBSI3AX (PH3MUECKUX BEITHYNH;

e  CaMOCTOSATEJILHO BBIOMpPATh crioco0 perieHust yueOHol pu3ndeckoi 3a1aun (cpaBHEHHE
HECKOJIBKUX BapHaHTOB PELICHUs, BEIOOP HanOosIee MOAXOISIIETO C yU€TOM CaMOCTOSTEIbHO
BBIJICJIEHHBIX KPUTEPUEB).

Ba3zoevie uccneoosamenwvckue oeticmeus:

e HCIIOJIB30BAaTh BOMPOCHI KaK UCCIIEOBATEIbCKUNA HHCTPYMEHT [TO3HAHUS;

e TPOBOJUTH MO CAMOCTOSITENIbHO COCTaBICHHOMY IIJIaHYy OIIBIT, HECTIOKHBIN (pU3nuecKuii
HKCHEPUMEHT, HEOOIbIIIOE UCCIIe0OBAaHNE (PU3HUUECKOTO SBICHHUS;

e  OLIEHUBATh Ha MPUMEHUMOCTD U IOCTOBEPHOCTh HH(OPMAILINIO, TOTYYEHHYIO B XO/1€
HCCIIEIOBaHMS WM DKCIIEPUMEHTA;

e  CaMOCTOATEIHHO (HhOPMYIHPOBATH OOOOIIEHUS U BBIBOIBI 10 pe3yibTaTaM MPOBEAEHHOTO
HaOJI0ICHNUS, OMIBITA, UCCIICOBAHMS;

e TPOTHO3UPOBATH BO3MOXKHOE JajibHElIIee pa3BUTHE (PU3NUECKUX MPOLECCOB, a TAKXKE
BBIJIBUTATh MPEANOI0KEHUS 00 X Pa3BUTHH B HOBBIX YCJIOBUSAX U KOHTEKCTaX.

Paboma c ungpopmavuei:



MPUMEHSTh Pa3jIM4HbIe METO/IbI, HHCTPYMEHTHI U 3aIllpOChI NP MOUCKE U 0TOOpe
WH(pOpMaIIUY WU TaHHBIX C YIETOM MPEUIOKEHHON yueOHOM (PU3HIeCcKOi 3a1a4u;
aHAJM3UPOBATh, CACTEMATH3HPOBATh U HHTEPIIPETUPOBATH HH(OPMAIIHIO PA3IUYHBIX BUIOB U
(dbopM mpescTaBICHUS;

CaMOCTOSITENTbHO BRIOMPATh ONTHUMATIBHYIO ()OPMY IpeACTaBICHHUS HHPOPMALIUU U
WUTIOCTPUPOBATH pelIaeMble 3a7aui HECIIOKHBIMU CXEMaMHu, IMarpaMMaMy, HHOU rpadukoin
U UX KOMOMHAIUSIMU.

YHuBepcanbHble KOMMYHUKATUBHBIE IEVCTBUS

Obwenue:

B X0JIe 00CYyXIeHHs yueOHOr0o MaTepHasa, pe3yibTaToB J1a00paTOPHBIX PadOT U MPOEKTOB
3aJ1aBaTh BOIPOCHI 110 CYILECTBY 00CYXk/1aeMOI TEMbI U BbICKA3bIBATh UJIEH, HALICTICHHBIE Ha
pelIeHre 3aJa4u1 1 IoJIiepKaHue 01arokenareaIbHOCTH OOIEHUS;

COIOCTABJIATH CBOU CYXJICHUS C CYXICHUSMH IPYTUX YUACTHUKOB JHajiora, 0OHapy>KUBaTh
pasiinuue U CXOJCTBO MO3ULMI; BBIPAXKATh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX
TEKCTax; MyOJUYHO MPEJICTABIIATH PE3YJIbTAThl BHITOIHEHHOTO (PU3MYECKOTO OIbITa
(3KCIepuMeHTa, UCCIIeI0OBAHUS, IIPOCKTA).

Cosemecmnasn desamenbHOCmb (COMPYOHUUECME0):

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U HHIUBUAYAIbHOW PaOOThI IPU
peleHI KOHKPETHOU (PU3NIECKO TPOOIIeMBI;

MIPUHUMATD 1IEJIM COBMECTHOM JICATEIILHOCTH, OPTaHU30BBIBATH JICHCTBHS IO €€ TOCTUKCHHUIO:
pacmpeneNaTh PO, 00CYKIaTh POIECCH U PE3YIIbTATHl COBMECTHOM paboThI; 00001aTh
MHEHHSI HECKOJIbKUX JIFOICH;

BBITOJIHATE CBOIO YaCTh pabOTHI, TOCTUTasi KAYECTBEHHOTO Pe3yJIbTaTa Mo CBOEMY
HATPABJICHUIO U KOOPJIMHUPYS CBOU JCHUCTBUS C APYTUMH WiCHAMUA KOMaH/IbI;

OLIEHUBATh KAYECTBO CBOETO BKJIAJa B OOIIMIA IPOIYKT IO KPUTEPHUSIM, CAMOCTOSITEITHHO
cpOpMyIHPOBAHHBIM y4aCTHHKAMHU B3aHMOJICHCTBUSL.

yHI/IBepCaJ'ILHHe PErYJIISITUBHBIC JEHUCTBUSA

Camoopzauumuuﬂ:

BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUSIX, TPEOYIOMINX ISl pELICHUS
(bu3NYeCKUX 3HAHUI;

OPHEHTUPOBATHCS B PA3JIIMYHBIX MOAX01aX MPUHATHS pelieHNH (MHIUBUAYAIbHOE, IPUHATHE
pelleHus B rpymIe, MPUHITHE PEelIeHUi TPYIIoi);

CaMOCTOSITENILHO COCTABJIATh AJITOPUTM pEeLIeHUsT PU3NUECKOM 3a1aun WK TIaHa
UCCIIEIOBaHMS ¢ YYETOM HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHUPOBATH MIpeIaraéMble BApUaHThI PELIEHUN;

JienaTh BbIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIlIEHUE.

Camokoumpons (pepnexcus):

JlaBaTh aJIEKBaTHYIO OLIEHKY CUTYalllu U Mpeylarath IjaH €€ N3MEHEHNUS,

OOBSACHATH MPUYNHBI JOCTHXKEHUS (HEJTOCTHKEHNUS) pe3yNIbTaTOB AEATEIbHOCTH, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHUBBI B JICATEIBHOCTD (B TOM YHCIIE B X0/ BHITOTHEHUS (PU3NYECKOTO
HCCJIETOBaHMS WM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENbCTB, N3MEHHUBILNXCS CUTYAIIH,
YCTAHOBJICHHBIX OLIMOOK, BOSHUKIINX TPYTHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YyJIbTATa €U U YCIOBUSAM.



3M0ull0HaJleblﬁ UHmelyieKm:

CTaBUTh ce0s HA MECTO APYyroro 4€jI0oB€Ka B X04€ Criopa UJIN JUCKYCCHH Ha HAYYHYIO TEMY,
IIOHUMAaTb MOTHUBLI, HAMCPCHUA U JIOTUKY APYIroro.

Ilpunamue ceoa u opyaux:

MpU3HABaTh CBOE MPABO Ha OLIMOKY MPH pelIeHnH (PU3MUECKUX 3aj1ad WK B YTBEPKACHUIX
Ha Hay4YHbIE TEMbI U TAKOE ke MPaBO JIPYroro.

INPEIMETHBIE PE3YJIBTATBI

[TpenmeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y
o0yyaromuxcs: yMEeHui:

UCIIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYII, TEIJIOBOE JBU)KEHUE aTOMOB M MOJIEKYI,
arperaTHbIe COCTOSIHHS BEIIECTBA, KPUCTAJUINYECKHE U aMOp(HBIE Tella, HACBHIIIICHHBIA U
HEHaCBILICHHBIN Iap, BJIAXKHOCTb BO3/1yXa; TEMIIEpATypa, BHYTPEHHSISI SQHEPTUs, TEIUIOBOI
JIBUTATENIb; JIEMEHTAPHBIN 3JEKTPUUECKUH 3apsil, JJIEKTPUUIECKOE M10JIE, IPOBOIHUKU U
JOUDJIEKTPUKU, IIOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MAarHUTHOE T10JI€;

pas3nuyaTh ABJICHUS (TEIUIOBOE paclIMpeHne/cKaTue, Telonepeiada, TeIIoBOe PaBHOBECHE,
CMauMBaHUE, KaIWJUIAPHBIE SIBJICHU, HCIIAPEHNE, KOHACHCALUs, TUIaBIEHUE, KPUCTAIIIN3aLus
(oTBepaeBaHueE), KUIIEHHUE, TeIuIonepeaya (TemIonpoBOIHOCTb, KOHBEKIIMS, H3JIyUYEHUE);
NIEKTPU3aLKs TN, B3aUMOJECICTBHUE 3apA10B, JEHCTBUSA JIEKTPUUYECKOIO TOKa, KOPOTKOE
3aMbIKaHUE, B3aUMO/IEHCTBUE MAarHUTOB, IEUCTBUE MAarHUTHOTO T10J1s1 HA IPOBOJHUK C TOKOM,
3JIEKTPOMArHUTHAsE MHAYKLHS ) [0 OMMCAHUIO UX XapPaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE PU3NYECKOE SIBIICHUE;

pacrio3HaBaTh HPOSIBICHUE H3YYEHHBIX (DPU3NYECKUX SBJICHHUH B OKpYXKaroOIEeM MHUpPE, B TOM
yuciie pU3NYECKUe BJICHUS B IPUPOJIE: IOBEPXHOCTHOE HATSDKEHUE U KAWL PHbIE SIBJICHUS
B IIPUPOJIE, KPUCTAIUIBI B IPUPOJIE, U3inydeHne ConHIa, 3aMep3aHne BOLOEMOB, MOPCKHE
Opu3bl, 00pa30BaHUE POCHI, TYMaHa, MHEs, CHETa; AEKTPHUECKUE SIBJICHHS B aTMOCheEpE,
3JIEKTPUUYECTBO JKUBBIX OPraHM3MOB; MarHUTHOE 10JIe 3eMJIH, Jpeid Mmoo coB, poiib
MarHMTHOI'O TOJIS AJIS )KU3HU Ha 3emiie, MOJISIPHOE CUSIHUE;IPU 3TOM IIEPEBOAUTD
MPAKTUYECKYIO 331a4y B y4eOHYI0, BBIJICNIATh CYIIIECTBEHHbIE CBONCTBA/TIPU3HAKU
(bu3NYECKUX SIBICHUM;

OIMCHIBATh U3yUEHHBIE CBOMCTBA TE U (PU3NUYECKHE SBJICHHUS, UCIIONb3Ys (PU3NUECKUe
BEJIMYMHBI (TeMIepaTypa, BHyTPEHHS SJHEPIHsl, KOJTMUECTBO TEIIOTHI, yAeIbHAs
TEIIOEMKOCTD BEILIECTBA, yENIbHAs TEIUIOTA IUIABJIEHUS, YAEIbHas TEIUIOTA
napooOpa3zoBaHus, yAelbHas TEIIOTa CrOpaHus TOIUIMBA, KOA((PUIIMEHT NOJIE3HOTO AEUCTBUS
TEIJIOBOM MalllMHBI, OTHOCUTEINIbHAS BIaXKHOCTh BO3/1yXa, DJIEKTPUUECKHI 3aps]l, CUJla TOKa,
ANEKTPUYECKOE HAIPSHKEHKE, COITPOTUBIICHUE TPOBOJHUKA, YACIbHOE COPOTUBICHHE
BEIIECTBA, pad0Ta M MOIHOCTb AJIEKTPUYECKOT0 TOKA); MMPH OMMCAHUH NTPABUIBLHO TPAKTOBATh
(bu3nYeCKnit CMBICIT UCTIONb3YyEMbIX BETUYHUH, 0003HAYECHUS U €IMHULIBI PU3NYECKUX
BEJIMYMH, HAXOIUTh (POPMYJIBI, CBSA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUMHY C APYTUMH
BEJIMYUHAMU, CTPOUTH IpaUKu U3y4YE€HHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJIIUYUH;
XapaKTepu30BaTh CBOMCTBA Tel, (prU3nuecKue IBICHUS U MPOLIECCH, HCIIOIb3YsI OCHOBHBIE
MOJIOXKEHUS MOJIEKYIISIPHO-KUHETHYECKON TEOPUH CTPOEHUS BEIIECTBA, IPUHIIUIT
CYNEpIO3UIMHU NoJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHeHHUs 3apsjia, 3aKkoH Oma i
ydacTka Lemnu, 3akoH Jxoyins - JIeHla, 3aKoH COXpaHeHUsl YHEPTUH; IPU 3TOM J1aBaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMAaTUYECKOE BBIPAKEHHE;
OO0BACHATH (U3NYECKUE MPOIIECCH] U CBOMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
IIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh IPUUYNHHO-CIIEICTBEHHBIE CBA3H,
CTPOUTH 00BsICHEHHE U3 | - 2 JOrMYeCKHUX 1IaroB ¢ onopoi Ha 1 - 2 W3y4eHHBIX CBOMCTBA



($U3NYECKUX SIBICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH; peraTh pacyéTHbIC
3a/1a4uu B 2 - 3 ICUCTBUS, UCTIOJIB3YSI 3aKOHBI M ()OPMYITBI, CBS3bIBAIONINE (DU3NUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3a/1a4M 3allCbIBaTh KPATKOE YCIOBUE, BBISBIISATD
HE/I0CTATOK JIJAaHHBIX IS PEIICHUs 3a/1a4M, BEIOUPATh 3aKOHBI U (hOPMYJIbl, HEOOXOIUMBIE JIs
e€ peleHust, IPOBOIUTH PACUYETHl U CPABHUBATH MOJy4YCHHOE 3HaUCHHE (PU3NIECKON BETUYHN-
HBI C U3BECTHBIMU JIaHHBIMH;

pacro3HaBaTh MpoOJIeMbl, KOTOPbIE MOXKHO PEIIUTh MPHU MOMOIIH (PU3NIECKUX METOJIOB;
HCIIOJIb3YS ONIMCAaHUE UCCIIEOBAHNS, BBIACIATD IIPOBEPSIEMOE IIPEAIION0KEHNE, OLIEHUBATD
IIPaBWJIBHOCTb MOPSIIKA IPOBEIEHUS UCCIIEJOBAHMUSI, JIEJIaTh BBIBOIBL;

IIPOBOJIUTH ONBITHI IO HAOIIOEHUIO (PU3UUECKUX ABJICHUN W (PU3UUECKUX CBOIMCTB Tell
(KanmuJUIApHBIE SIBIICHUS, 3aBUCUMOCThD JIaBJICHUS BO3/1yXa OT €ro 00bEMa, TeMIIepaTyphl;
CKOPOCTH IIPOLIECCa OCThIBAHUSA/HArpeBaHUsI IIPU U3IYyYEHUH OT LIBETA U3IIy-
YaOIIEH/TTOTIOIAr0IIEel TOBEPXHOCTH; CKOPOCTh UCTIAPEHUS BOJIBI OT TEMIIepaTyphl
KUJKOCTHU U IUIOIAAH €€ MOBEPXHOCTH; MIEKTPU3aLUs TNl U B3aUMOACHCTBUE MIEKTPUUECKUX
3aps10B; B3aUMO/ICHCTBUE MOCTOSIHHBIX MAarHUTOB, BU3YyaIM3alisl MarHUTHBIX IOJIEH
IIOCTOSIHHBIX MarHUTOB; IEHCTBUS MarHUTHOTO T10JIs1 HA TPOBOJHMK C TOKOM, CBOMCTBA
AJIEKTPOMArHUTA, CBOMCTBA JICKTPOIBUTATENSI TIOCTOSIHHOTO TOKA): (hOpMyITupOBaTh
IIpOBEpsEMbIE IPEANIOJIOKEHUS, COOUPATh YCTAHOBKY U3 MPEJI0AKEHHOT0 000py10BAHNUS;
OIMCBIBATH XOJI OIBITA M (POPMYITUPOBATH BHIBOJIBI;

BBITIOJIHATH NPSAMBIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIIBHOM BJIAXKHOCTH BO3yXa, CUJIbI
TOKA, HAMPSKEHUS C UCII0JIb30BAHUEM aHAJIOTOBBIX TPUOOPOB U TaTYUKOB (PU3MUECKHUX
BEJIMYMH; CPABHUBATh PE3yJIbTaThl U3MEPEHUI C YUETOM 3aJJaHHOM aOCOIIOTHOM
MIOTPEIIHOCTH;

IIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTHU OJJHOM (PM3UUECKOM BETMUMHBI OT APYIroH C
HCI0JIb30BAaHUEM IPSMbIX U3MEPEHUH (3aBUCUMOCTb COIPOTUBIICHUS IIPOBOJIHUKA OT €T0
JUIMHBI, IIJIOLA/IH MTOIIEPEYHOI0 CEYEHUS U yAEIBHOIO CONPOTUBIICHUS BEIIECTBA
IIPOBOJHMKA; CHJIbI TOKA, UYILET0 Yepe3 MPOBOAHUK, OT HANPSKEHUS Ha IPOBOHUKE;
HCClIeIOBaHKE MOCIIEI0BATENBHOTO U ApaIeIbHOTO COETUHEHUN TPOBOJHUKOB):
IJIAaHUPOBATh UCCIIEI0BaHUE, COOMPATh YCTAHOBKY U BBIIOJIHATH U3MEPEHMUSI, CIELysI
NPEUI0KEHHOMY TUIaHy, (PUKCUPOBATh Pe3ybTaThl OJYYEHHON 3aBUCHMOCTH B BHJIE TaOJIUI]
1 TpauKOB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM HCCIEI0BAHNUS;

IIPOBOJIUTH KOCBEHHBIE U3MEPEHMs (PU3NUYECKUX BEUYMH (yeiabHas TeIIOEMKOCTh BELIECTBA,
COIPOTHBIIEHUE MPOBOIHUKA, pa0OTa U MOLIHOCTb AIEKTPUUYECKOTO TOKA): TJIAaHUPOBATH
U3MEpEeHus1, COOUPaTh HIKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIIeAYs MPEAI0KEHHON HHCTPYKIUH,
Y BBIUUCIISITh 3HAUEHUE BEJIINYUHBL;

co0Jr01aTh MpaBUiIa TEXHUKK O€30MaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000pYI0BaHUEM;
XapaKTepU30BaTh MPUHIUIBI JEHCTBUS M3YyYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOMCTB €
OIOPOi HA UX OMHUCAHUSA (B TOM YHCJIE: CUCTEMA OTOIICHUS JOMOB, TUTPOMETp, apoBast
TypOuHa, aMIIEpMETP, BOJBTMETP, CUETUMK AJIEKTPUUECKON IHEPTHH, FIEKTPOOCBETUTEIbHBIE
npuOOpHI, HarpeBaTeNbHbIE JEKTPONPUOOPHI (IPUMEPHI), TEKTPUUECKUE MPETOXPAHUTEIH;
AEKTPOMArHuT, 3JIEKTPOJBUTATEb IOCTOSIHHOTO TOKA), UCIIOJIb3YsI 3HAHUS O CBOMCTBaxX
(bu3nYecKuX SIBICHUH U HEOOXOIUMbIE (PU3HMUECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh NPOCThIe TEXHUUECKHUE YCTPOUCTBA U U3MEPUTENbHbIE IPUOOPHI IO CXEMaM U
CXEMaTHYHBIM PUCYHKaM (3KUJKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP,
JIBUTATEIb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOII, PEOCTaT); COCTABIATH CXEMBI
EKTPUYECKUX LIETIEN C MTOCIE0BATEIbHBIM U NAapAJUIEIbHBIM COEIMHEHNEM JJIEMEHTOB,
paznuyas ycioBHbIe 0003HAYEHHMSI 3JIEMEHTOB JIEKTPUUYECKUX LEMNeil;

MPUBOANUTH MPUMEPBI/HAXOAUTh HHPOPMALIUIO O IpUMeEpax MPaKTHYECKOTO UCTIONb30BaHUS
(bu3NyYeCcCKrX 3HAHUH B MOBCEAHEBHOM KU3HU JJIsl o0ecrieueHus: 6€301MacHOCTH MPU
oOpaleHuu ¢ mpudopamMu U TEXHUYECKHMMHU YCTPOMCTBAMH, COXPAaHEHMs 370POBbS U
COOJIOICHUSI HOPM SKOJIOTMYECKOT0 MOBEJCHHS B OKPYKaloIlel Cpejie;



OCYIIECTBIATh MOUCK HHPOpManmu (U3NYECKOTO COJEpKaHus B ceTH MHTepHeT, Ha
OCHOBE MMEIONTUXCS 3HAHUM U MTyTEM CpaBHEHUS JOTIOTHUTEIHHBIX UCTOYHUKOB BBIICIISATH
nH(OpPMAIIHIO, KOTOpAs SBJSIETCS MPOTUBOPEUYUBOM HITH MOXKET OBITh HEJJOCTOBEPHOM;
HCIIOJIh30BAaTh MPH BBITIOJHEHNUN YY€OHBIX 3aJaHUI HAYYHO-TIOMYJISIPHYIO JINTEPATypPy
(U3HUYECKOTO COJIepKaHUS, CIIPABOYHBIC MaTepPHAIIbI, pecypchl cetu IHTEepHeT; BIaieTh
npuéMaMu KOHCIICKTUPOBAHUS TEKCTa, TpeoOpa3oBaHus HHPOPMAIIUKA U3 OJTHON 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/71aBaTh COOCTBEHHBIC MICHbMEHHBIE M KPATKHUE YCTHBIE COOOIICHHUS, 0000111ast HHGOPMAITHIO
13 HECKOJIBKUX UCTOYHUKOB (DU3MUECKOTO COJEPKaHUsI, B TOM YHCIIE MYyOJIMYHO MPEACTABIATh
pe3yIbTaThI MPOSKTHON MIIM HCCIIE0BATEIIBCKON JIESITEIbHOCTH; IIPH 3TOM I'PaMOTHO
WCIOJIb30BaTh U3YYCHHBIN MOHATUIHBIN anmapat Kypca GU3HKH, COPOBOXKIATH BBICTYILICHUE
Mpe3eHTalNEH;

IIPY BBITIOJIHEHUH YIEOHBIX MTPOEKTOB U MCCIEA0BAHNN (PU3MUECKUX MPOIIECCOB PACIIPENCTATh
00s13aHHOCTH B TPYIIIE B COOTBETCTBUU C TIOCTABJICHHBIMHU 33/1a4aMH, CJICIUThH 3a
BBHITIOJTHEHUEM IIJIaHa IEHCTBUIN M KOPPEKTHPOBATH €T0, aJCKBATHO OIICHUBATh COOCTBEHHBIN
BKJIJ] B IEATEIHHOCTh TPYIIIbI; BRICTPABaTh KOMMYHUKATUBHOE B3aUMOICUCTBUE, MPOSBIISSL
TOTOBHOCTB pa3pemaTh KOH(IUKTHI.



TEMATHYECKOE IINTAHUPOBAHUE

Ne | HaumenoBanue | KosimuecTBo 4yacoB Jara | Buabl gesiTeJIbHOCTH Buabl, (Gopmbl | DiiekTpoHHble  (1udpoOBbIE)
n/ |pa3ieyioB H TeM usyue KOHTPOJIs o0pa3oBaTejibHbIE PeCypPChl
BCer | KOHTPOJIbHBI | IPAKTHYECKH
n | IporpaMmal HUSA
0 e padoThl e padoThl
Pasnen 1. Temnogsie sgnenns (284)
1.1 | Crpoenue u 7 |1 0 1 — 3|HaOmoxeHue u | Yerusiii ompoc; | https://www.yaklass.ru/p/fizika/
cBoticTBa BeIjecTsa HEJICM | MHTePIpETalMsl OIBITOB, | TMChMCHHBIN 7-klass/stroenie-veshchestva-
CBUCTENBCTBYIOIIUX 00 | KOHTPOJIb; 11123
ATOMHO-MOJICKYJISIPHOM CaMOOIIEHKA C
CTPOCHUH BEII[ECTBA: | UCIIOJIb30BaAHUE

OIBITBI C PACTBOPECHUEM
pa3IM4YHBIX BEIIECTB B
BOJIC;

Pemenne  3agau 1o
OIICHUBAHHUIO KOJUYECTBA
aTOMOB HJIM MOJICKYJ B
eINHUIIS 00BéMa
BEIIECTBA;

AHanmu3 TeKCTa JIPEBHUX
aTOMHUCTOB  (Hampumep,
(dbparmenTa TTOAMBI
Jykpeuus «O mpupone
BEIIEH») C H3I0KEHHEM
00OCHOBaHUN  aTOMHOU
TUTIOTE3bl  (CMBICTIOBOE
YTCHUE). Ouenka
yOeTUTEeTbHOCTH ITUX
000CHOBAHUI;
OObsicHeHue
OpOYHOBCKOTO JBM)KEHUS,

M OICHOYHOI'O
JIHUCTa



https://www.yaklass.ru/p/fizika/7-klass/stroenie-veshchestva-11123
https://www.yaklass.ru/p/fizika/7-klass/stroenie-veshchestva-11123
https://www.yaklass.ru/p/fizika/7-klass/stroenie-veshchestva-11123

SIBJICHUS i dy3unn
pa3nuuuii MEXAy HUMH
Ha OCHOBE IIOJIOXKCHHUH

MOJIEKYJISIPHO-
KMHETUYECKOM  TEOpHH
CTPOCHUS BELIECTBA;

OOBbsicCHEHHE  OCHOBHBIX
pazmMuuii B CTPOCHUM
ra3oB, OJKHAKOCTEH U
TBEPBIX TEN C
HCIIOIb30BaHUEM
MOJIOKEHUN  MOJIEKYJIsIp-
HOKMHETHUYECKOW TEOpHH
CTPOEHUSA BEILIECTBA;
[IpoBeneHue omnbBITOB 1O
BbIpAIIMBAHUIO
KPHUCTAJUIOB ITOBAPEHHOMN
coJi W caxapa;
[IpoBenenue u
00BsICHEHHE OIIBITOB,
JEMOHCTPUPYIOIITIX
KanWUIApHBIE SIBICHUS M
SIBJICHUE CMaYMBaHUS;
OOmbsicHeHne poiu
KaMWUIAPHBIX  SIBJICHHUM
JUTSL TIOCTYIUUIEHUS! BOJBI B
opranusm pactenuit (MC
— ouosorus);
HaGmonenwue,
MPOBEACHUE u
OOBSCHEHHE OTBITOB TIO
HaOIIOJIEHUIO TETIOBOTO
pacIIupeHus rasos,




JKUJKOCTEH U  TBEPABIX
TEJI,

OOBbsicHEeHHE COXpaHEHUs
o0béMa TBEPHBIX  Te,
TEKY4YECTH >KHUAKOCTH (B
TOM YHCJE, pa3HUIbl B
TEKy4eCTH i1 Pa3HbIX
KUJKOCTEH),  JTaBJICHHS
rasa;

[IpoBenenue OIIBITOB,
JEMOHCTPUPYIOIINX
3aBUCHUMOCTh  JAaBIICHUS
BO3/IyXa OT €ro oobéma u
HarpeBaHus WIIH
OXJIAXKICHUS, 1 1504
OOBSICHEHHE Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO
YUEHHS;

AHanmu3  NPaKTUYECKUX
CUTYallNil, CBA3aHHBIX CO
CBOMCTBaMH ra3os,
JKUAJIKOCTEX U TBEPABIX
TEJI,

1.2

TenioBbIE
NMpo1ecchl

21

4-14
Hezels

ObocHoBaHMe IpaBUII
U3MEPEHUs TEMIIEPaTyphl;
CpaBHeHHE  pa3IMyYHBIX
CIOCO0OB M3MEpEeHUs U
TITKaJT TeMIepaTyphl;
Habmtonenue u
00BsICHeHHE OTIBITOB,
J€MOHCTPHPYIOLINX

YerHBI onpoc;
MIACbMEHHBIN
KOHTPOJIb;
KOHTPOJIbHAS
pabora;
nabopaTopHas
pabora;
TECTUPOBAHUE

https://www.yaklass.ru/p/fizika/
8-klass/izmenenie-sostoianiia-
veshchestva-141552/plavlenie-
i-otverdevanie-tel-temperatura-
plavleniia-163759
https://www.yaklass.ru/p/fizika/
8-klass/izuchaem-teplovye-
lavleniia-12324/teplovoe-




U3MEHEHUE BHYTPECHHEU
SHEpPruu Telna B
pe3yJibTaTe  TeIIoIepe-
a4l 1 pabOThl BHEITHUX
CHUJI;

HaoOmronenune u
00BsICHEHHE OIIBITOB,
o0CyXJIeHHE TpaKTH4e-
CKHUX CUTYaLM,
JIEMOHCTPUPYIOIIHNX
pa3uyHbIe BUJBI TEIIO-
nepeavu:
TEIUIONPOBOJHOCTb,
KOHBEKIIMIO, H3JIyYCHHUE;
HccnenoBanue  sIBJICHUS

TermiooOMeHa npu
CMEIIUBAHUHN XOJIOTHON 1
ropsiaeit BOJBI;
HaGmonenue

YCTaHOBJIEHUS TEIJIOBOTO
paBHOBECHs MEXIY

rops;tiel M XOJIOZHOM
BOJIOM;

Onpenenenue
(U3MepeHne) KoJIM4ecTBa
TEIJIOTHl, MOJIyYEHHOTO
BOJIOM NpHU TEMI000MEHE

c HarpeTbIM
MCTAIIJIMYCCKHUM IMUJINH-
JpOM;

Onpenenenue

(u3MepeHue)  ynenbHOU
TEJIO0EMKOCTH BEIIICCTBA;

dvizhenie-sviaz-temperatury-
tela-so-skorostiu-dvizheniia-
molekul-12325
https://www.yaklass.ru/p/fizika/
8-klass/izmenenie-sostoianiia-
veshchestva-
141552/paroobrazovanie-i-
kondensatciia-173885
https://www.yaklass.ru/p/fizika/
8-klass/izmenenie-sostoianiia-
veshchestva-141552/kipenie-
temperatura-Kipeniia-udelnaia-
teplota-paroobrazovaniia-
141553




Pemenue 3ajad,

CBSI3aHHBIX C
BBIYHCIICHUEM
KOJIMYEeCTBAa TEIUIOTHl H
TEIJIOEMKOCTH pu
TEII000MEHE;

AHnanus CUTYyaLUH
IIPAKTUYECKOTO
HCII0JIb30BAHUS
TEIIOBBIX CBOWCTB

BCIICCTB W MaATCpHaIoOB,
HampuMep B IEIAX
HEProcOePEeIKECHUS:
TETIOU3O0JISIINS,
sHEprocOeperaronye
KPBIIIIH,
TEPMOAKKYMYJIATOPHI U T.
A.;

HaGmonenne  sBicHMIA
UCTIApEHHUS u
KOHJICHCAII1H;
HccnenoBanue mporecca
HCIApeHus  pas3jIM4HbIX

JKUIKOCTEH;
OO0BsicHEHNE SIBJICHUU
WCIIapEeHUs u

KOHJEHCAIMM Ha OCHOBE
aTOMHO-MOJIEKYJISIPHOTO
VYCHUS;

Hab6mronenue H
00BsICHEHNE npouecca
KUIIEHNUS, B TOM YHCIIE
3aBUCHMOCTH




TEMIIepaTypbl KUTICHUS OT
JIaBIICHHSI,
Ornpenenenue
(n3mepenue)
OTHOCHUTEIIbHOMN
BJIQKHOCTH BO3/yXa;
HaGmonenne  mporecca
TUTABIICHHUSI
KPUCTAJUIMYECKOTO Belle-
CTBa, HANpUMeEp JIbJa;
CpaBHeHHE  NPOLECCOB
TUTABIICHHSI
KPUCTAJUIMYECKUX TeNl H
pasMsTYCHHS npu
HarpeBaHud  aMOPQHBIX
TEJI;

Omnpenenenne
(u3mepenue)  ynenbHOU
TETUTOTHI TUTABJICHUS
TbJa. OObscHeHne
SBJICHUW TUTABJICHUS W
KpUCTAILTU3AIUU Ha
OCHOBE aATOMHO-
MOJIEKYJISIPHOTO  YYEHUS;
Pemenne 3ajad,
CBSI3aHHBIX C
BBIYHCIICHUEM
KOJIMYECTBa TEIUIOTHl B
mporeccax
TeIUIoNepe1aun npu

IJIaBJICHUU U KPUCTAILIIU-
3alMHd, UCHAPEHUH U
KOHJICHCAIIN,




Ananns CUTYyalUi

IIPAKTUYECKOTO
IIPUMECHEHHUS SIBJICHUI
ILTaBJICHUS u
KpUCTAUTU3AIIH,
HampuMmep,  IMOJIydyeHHE
CBEPXUYHUCTHIX
MaTepHaloB, cojeBas
rpenka u ap.;
AHnanu3 paboThl u
OOBSICHEHHUE  TPUHIIHIIA
neucTBus TEIJIOBOTO
JIBUTATEIIS;

Brrunciaenue xoimuecTBa
TEIIOTHI,
BBIJCIISIIOIIETOCS npu
CrOpaHuH Pa3IUYHBIX
BuJ0B TomiuBa, U KIIJI
JIIBUTATENIS;

O6cyxnenue
9KOJIOTHYCCKUX
MOCJIEICTBUI
HCIIOJIb30BAHUS
JIBUTATEJIel BHYTPEHHETO
CropaHus, TEIUIOBBIX U

THJIPOAJIEKTPOCTAHLIU I
MC  —  oskonorus,
XUMHUSA);

Hroro no pasneny 28

Pasnen 2. 3nexTpuueckue u MarauTHbIe ABIeHHA (374)




2.1

JeKTpUuYecKue
3apsa/jbl.
3apsKeHHbIe
TeJsa U UX
B3auMoJelicTBHe

15-
HEIEHN

17

Hab6mronenue "
MPOBEJICHUE ONBITOB I10
ANEKTPU3ALUU TeJl MPHU
CONPUKOCHOBEHUH U
UHIYKLUEH;
HaOmronenue u
00BICHCHHE
B3aUMOJICUCTBUA
OJTHOMMEHHO u
Pa3HOUMEHHO
3apSKEHHBIX TEI;

OOBsicHEeHHE TTPUHITUIIA
NENCTBUA

AJIEKTPOCKOTIA;
OO0bsgcHeEHHEe SBJICHUMI
AEKTPU3ALNH npu
CONPUKOCHOBEHUU TEI
u MHIyKIUEn C
HCIIOJIb30BAHUEM

3HaHUH O HOCHTEIIX
ANEKTPUIECKUX

3apsA/I0B B BEIECTBE;
Pacno3naBanue Hu

OOBSICHEHHE  SIBJIICHUI
ANEKTPU3ALUA B  TIO-
BCEITHEBHOM JKU3HHU,

HaOmronenune u
OOBSICHEHHE  OIIBITOB,
WILTIOCTPUPYIOIINX
3aK0H COXpaHCHHSI
SIIEKTPHUYECKOTO
3apsia;

HaOmronenne  OIBITOB

YeTHBI ompoc;
[TucbmenHsbIi
KOHTPOJIb;
KonTposbHas
pabora;
nabopaTopHas
pabora;

https://www.yaklass.ru/p/fizika/
8-klass/izuchaem-
elektricheskie-iavleniia-12351




Io MOACIINPOBAHUTIO

CHJIOBBIX JIMHAIT
AIEKTPUYECKOTO TOJIS;
Uccnenosanue
JIEeUCTBUS

SJICKTPHUYECKOTI'O  ITOJIA
Ha IMPOBOAHUKHU u

JUDIIEKTPUKH;
2.2 | MocrosHHBIHA 20 18 - 28| HaGmronenue YCcTHBIN ompoc;
3JIeKTpUYeCKUIA ~
TOK HEJeNu | pa3IUYHbIX BUJ0B | [IcbMeHHbII

JIEHCTBHUS KOHTPOJIb;
AIIEKTPUYECKOTO TOKA U | KOHTPOJIbHAS
oOHapyXeHHE 3TUX | paboTa;
BUJIOB  JEHCTBUS B |J1abopaTopHas

IMOBCEAHEBHON KHM3HU,
COopka M UCHBITaHUE
AIEKTPUYECKON  LIeNU
MOCTOSIHHOTO TOKa;
N3mepenne cuiibl TOKa
aMIIEPMETPOM;
N3mepenne
AIEKTPUYECKOTO
HaIpsKEHUs
BOJIbTMETPOM;
IIpoBenenue u
OOBSCHEHHE  OIBITOB,
JIEMOHCTPHUPYIOLIUX
3aBUCHUMOCTh
AIEKTPUYECKOTO
COINPOTHUBIICHUS
MPOBOJHUKA OT €ro

pabora;TecThupo
BaHMUE,
busnueckuii
JTUKTAHT




JITAHEIL, IUI0MIaau
MOTIEPEYHOTO CECUCHUS

5 Marepuana;
Uccnenosanue
3aBUCUMOCTH CHUJIBI

TOKa, IPOTEKAIOLIEro
4yepe3  pe3ucTrop, OT
CONPOTHUBIICHUS
pesucropa u
HaIpsKEHUSHA
pe3ucTope;

[IpoBepka rpaBuiia
CJIO’KEHHUSI HAIIPSKECHUN
npu MoCJe10Ba-
TE€JIBHOM  COEJUHEHUU
JIBYX PE3UCTOPOB;
IIpoBepka npaBuia st
CHUJIBI TOKa npu
MapaJUIEJIbHOM  COEIU-
HEHUU PE3UCTOPOB;
AHanu3 CUTYyalUH
MIOCJIEIOBATEIBHOTO U
[apaJuIEIbHOTO
COCIMHEHUSA
MPOBOJHUKOB B
JIOMAIITHUX
JNEKTPUYECKUX CETHAX;
Pemienne  3amau ¢
HCITOJIb30BaHUEM
3akoHa Oma u popmyn
pacuéra
AIEKTPUYECKOTO
CONPOTUBIICHUS  TIpH




MOCJIEIOBATEIbHOM U
napajieIbHOM
COCIMHEHUU
IIPOBOJIHUKOB;
Onpenenenue pabOThHI
ANEKTPUYECKOr0 TOKa,
MPOTEKAIOLIET0  Yepe3
pe3ucTop;
Ornpenenenue
MOIIIHOCTHU
ANEKTPUYECKOTO TOKa,
BBIAEIISIEMOM Ha
pe3ucrope;
Hccnenosanne
3aBUCUMOCTH CHJIBI
TOKAa 4Yepe3 JIAMIOYKY
OT HAIpPsDKCHUS Ha HEl;
Onpenenenue KIIg
HarpeBaTels;
Uccnenosanue
npeoOpa3oBaHUs
SHEPTUM NpU MNOIBEME
rpysa
ANEKTPOJIBUTaTENEM;
OOBsicHeHHe
YCTpOMCTBA u
NpUHIMNA  JACHCTBUS
JIOMAIIHUX
AJIEKTPOHATPEBATEHHBI
X npubopoB;
OObsicHEeHHE  MPUYUH
KOPOTKOTO 3aMbIKaHUs
YW TOpPUHUUIA JEHCTBUS




IIJIaBKUX
MPEIOXPAHUTENECH;
Pemenne  3amau ¢
HCITOJIb30BaHUEM
3aKOHa Jxoyns—
Jlenna;

2.3

MarHuTHble
ABJIEHUSA

29-31
HEIEHN

HccnenoBanue
MarduTHOTO
B3aHUMOJCHCTBUS
IMOCTOSIHHBIX MarHUTOB;
N3yuyenne MarHuTHOrO

OISt ITOCTOSIHHBIX
MarHuTOB  MpH WX
00BEIMHEHUN u
pa3JelieHun;

HpOBCI[eHI/Ie OIIBITOB
10 BU3yaliu3alluu I10JIA
IIOCTOSSHHBIX MAarHuToOB,

N3yuenue SIBJICHUSI
HaMarHHNYUBaHUS
BCIICCTBA;
Uccnenosanue
JEHUCTBUSA
ANEKTPUYECKOTO  TOKa
Ha MarHUTHYIO
CTpEJIKY;

[IpoBeneHue  OMBITOB,
JIEMOHCTPHUPYIOIITUX
3aBUCHMOCTD CHIIBI
B3aNMOJICHCTBHSA

KaTymlkpu C€ TOKOM U

YerHBI onpoc;
NMCbMEHHBIN
KOHTPOJIb;
KOHTPOJIbHAS
pabora;iadopar
OpHas paborTa,
TECTUPOBAHUE

https://www.yaklass.ru/p/fizika/
8-klass/izuchaem-
elektromagnitnye-iavleniia-
18851




MarHuTa OT CHJIbI U Ha-
IpaBJieHUs TOKa B
KaTYILKE;

Ananus CUTYyaluii
[IPAKTUYECKOIO
IPUMEHEHUS
AJIEKTPOMArHUTOB (B
OBITOBBIX TEXHHYECKUX
YCTPOMCTBAX,
MIPOMBIIIJICHHOCTH,
MEUIINHE);
Wzyuenue  neiicTBus
MarHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM;
N3yuenne  peucTBus
AIIEKTPOIBUTATEIS;
N3mepenue KIIQ
AIIEKTPOABUTATEIbHOMN
YCTaHOBKHY;
PacnosnaBanue u
aHau3 Pa3IMYHBIX
IIPUMEHEHUN DJIEKTPO-
JIBUTATEIICH
(TpaHCHOpT, OBITOBBIE
yCTpoWCTBA ®  Jp.);

2.4

JJIeKTPOMarHUuTHa
A UHAYKIUAA

32-34
HeNenn

OnBITEI o
HCCIICTOBAHUIO
SIBIIEHHUS
ANEKTPOMArHUTHOM
WHTYKIIAN:
HCCJIeIOBaHUE

YerHBI onpoc;
MIACbMEHHBIN
KOHTPOJIb;
KOHTpPOJIbHAs
pabora;
nabopaTopHas

https://www.yaklass.ru/p/fizika/
9-klass/elektromagnitnoe-pole-
535026/chto-takoe-
elektromagnitnaia-induktciia-
532779




U3MEHEHUN 3HAYECHUS U
HaIpaBJICHUSA
WHIYKIIMOHHOTO TOKa;

pabora,
TECTUPOBAHHUE

Hroro mo pazueny 37

PesepBHOe Bpems 3

OBLIEE 68 13
KOJIMYECTBO

YACOB I10

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

Ne Tema ypoka Kou-Bo yacos Hara | Bugpl,
/T eer | Kontp | Jlab | y3yye | hopmbl
© [ pabor | OP | pyyg | koHTpONS
pab
OTBI
CTpoeHue U cBOWCTBA BellecTBa (74)

1 OCHOBHBIE NOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON | 1 YcrHbII
TEOpUU CTPOEHHMs BellecTBa. Macca u pa3Mepsl orpoc
aTOMOB ¥ MOJICKYIL

2 OnbIThI, MOATBEPKAAIOIINE OCHOBHBIE MOJIOKEHUS 1 YcTHbIi
MOJICKYJISIPHO-KUHETHYECKON TCOPHH. OIpoC

3 Mopenu TBEPOTO, KUIKOTO U ra3000pa3HOTro 1 YcTHBIIT
cocTosiHUH BerlecTBa. OOBsICHEHUE CBOMCTB ra3os, orpoc,
KHUAKOCTEH U TBEPIBIX TEJ HA OCHOBE MOJIOKEHUI CaMOOIIeH
MOJICKYJISIPHO-KUHETHYECKON TCOPHH. Kac

UCIIOJIb30B
aHueM
OLICHOYHO
IO JINCTA

4 Kpucrannuueckue u amopdHblie TBEpAbIE Tela 1 YcTHbIN

oIpoc

5 CMaunBaHue U KaMUJUISIPHBIC SBICHUSI. 1 YcTHbIi

oIpoc

6 TemmoBoe pacmupeHne u cxartue. 1 YcTHBIH

OTpoc

7 O6o06maromuii ypok mo teme «CtpoeHue u cpoiicta | 1 TECTUPOBA
BEIIECTBA» HUE
TennoBeie mponeccsl (214)

8 Temnepatypa. CBsi3b TEeMIIEpaTyphl CO CKOPOCTHIO 1 YcTHbIN
TEIJIOBOTO JIBM)KCHUS YACTHIL. OIIpoC

9 Buytpennss sHeprus. CriocoObl H3MEHEHUs 1 VeIl
BHYTPEHHEH SHEPTUH: TeIUIoNepeaada u COBEPIICHIE orpoc
paloTHI.

10 Buael Terionepenaun: TEMIONPOBOAHOCTD, 1 YcTHbI
KOHBEKIIHSI, U3ITyUeHUE. orpoc,

TECTHPOBa
HUE

11 KommgecTBo TeioThl. Y aenbHas TEIIOEMKOCTh 1 [TucemenH

BELIECTBA 13171
KOHTPOJIb

12 TernyooOMeH U TEMI0BOM paBHOBECHE. 1 1 Jlaboparo
JlaboparopHas pabota Ne 1 «MccnenoBanue siBIeHUS pHast
TEII000MeHa PHU CMEUTMBAaHUH XOJIOHOMN U pabota
ropsiaeil BOAbDY

13 YpaBHEHHE TEIIOBOTO OaaHca. 1 YcTHBIH

oIpoc

14 JlabopaTtopHas padota Ne 2 «Omnpenenenue 1 1 nmabopaTtop
yIIeIbHON TETUIOEMKOCTH BEIIECTBAY Hast

pabora

15 Pemenue 3anay mo Teme «TemnooOMeH u TEIIOBOE 1 [TucbmenH
paBHOBECHEY bIN




KOHTPOJIb

16 [TnaBneHre U OTBEPACBAHUE KPUCTALTHICCKIX TECTUPOBA
BEIICCTB HUE
17 VY nenbHas TEIIOTa MJIABJICHUST BELIECTBA VYcerHbiit
oTpoc
18 Pemenue 3agau no reme « Konm4uecTBo TErioTe» [Tucemenn
bl
KOHTPOJIb
19 Kontponbnas padota Ne 1 o reme «TernoBbie Kontposnb
SIBIICHUSDY Hasi
pabora
20 [TapoobpazoBanue u koHaeHcanus. Vicnapenue YcTHBIN
oTpoc
21 Kunenue. Y nenpHas temiora mapooOpa3oBaHHs. YcTHbBIT
3aBUCHUMOCTh TEMIIEPATyPhl KUTICHUS OT orpoc,
aTMoc(hepHOro JaBICHHUS. TECTHUpPOBa
HUE
22 Brnaxuocts Bo3ayxa.Jlaboparopnas pabota Ne 3 Jlaboparo
«M3MepeHne OTHOCUTENIBHOM BIAXKHOCTH BO31yXa» pHas
pabora
23 | DHeprus TOIUIMBA. Y IENIbHAS TEIUIOTa CTOPAHUs Y CTHBIH
OTpoc
24 Pemenue 3agau no reme «Pacyér konmuecTBa dusnyeck
TEIUIOTHI P U3MEHEHHU arperaTHbIX COCTOSHUI ui
JUKTAHT,
MUCHbMEHH
BIN
KOHTPOJIb
25 [Tpunnmns! pabote! TemnoBbix aurateneit. KI1/1 YcrHbII
TEIJIOBOTO ABUTaTeNsl. TerioBble IBUTATENH 1 OIpoc
3alI1Ta OKPYKAIOIIEH CPEeIbl.
26 3aKOH COXpaHEHHsI U MIPEBPAICHHS SHEPTUHU B Tectupona
MEXaHHYECKUX M TETUIOBBIX MpoIieccax HUE,
YCTHBIN
OIIpoC
27 Pemenue 3anay no Teme «l3MeHeHue arperaTHbIX [Tucemenn
COCTOSIHMM BEIIECTBAY. 13171
KOHTPOJIb
28 KonTponbnas padora Ne 2 o reme « M3meHenue KonTponb
arperaTtHbIX COCTOSTHUM. TernoBoil IBUraTeNb)» Hast
pabora
DeKTprUeCKUe 3apsabl. 3apsHKCHHBIC Tea H UX
B3aumojieicteue (749)
29 Dnexrpu3anys Tel. J[Ba poja dJIeKTPHISCKUX YcTHBIN
3apsiIoB. oIpoc
30 B3aumoeiicTBue 3apspkeHHBIX Tell. 3akoH Kymona [TuceMeHH
13171
KOHTPOJTb:
¢buznueck
3478
JUKTAHT
31 Onekrpuyeckoe nosie. [IpuHIun cyneprno3umnmm YcTHbIH




AJIEKTPUYECKUX TTOJIEH. onpoc
32 Hocurenu anexTpuueckux 3apsiioB. DIEMEHTapHbIN VYcTHbIN
anekTpuyeckuit 3apsia. CTpoeHue aroma orpoc,
MUCHhMEHH
bl
KOHTPOJITb
33 3aKOH COXPaHEHHMS IEKTPUUECKUX 3aPAJI0B YcrHbiit
orpoc,
MUCHbMEHH
BIN
KOHTPOJIb
34 [IpOBOIHUKY U TUBIEKTPUKH. YcrHbI
orpoc,
MUChMEHH
bl
KOHTPOJTb
35 O060061maronui ypok 1mo TeMe « IINeKTPUIecKue TECTUPOBA
3apsiibl. 3apsDKEHHBIE TeJa U MX B3aUMOJICHCTBHEY HUE
[TocTostHHBIN eKTpUYecKUid TOK (209)
36 DNEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHUS YcTHBIN
ANEKTPUYECKOTO TOKA. oTpoc
37 HcTOouHMKH ITOCTOSHHOIO TOKA. YcrHblit
oIpoc
38 JleicTBHSI SJIEKTPUUECKOTO TOKA (TEIIOBOE, YcrHbii
MarHMTHOE, XUMUYECKOE). onpoc
39 DJIEKTPUYECKUHN TOK B )KMIKOCTAX U razax YcTHBIN
oIpoc
40 Onexrpudeckas 1ens. JlaboparopHast padora Ne 4 VeIl
«COopka ¥ MpoBepKa INEKTPUIECKOH 1M orpoc,
MOCTOSIHHOTO TOKa» nabopaTop
Hast
pabota
41 Cuna Toka. Jlaboparopnas padota Ne 5 «M3mepenue Jlaboparo
U PETyIUPOBAaHUE CHUIIBI TOKa» pHas
pabota
42 Onexrpudeckoe HanpsbkeHue. Jlabopatopnas padora JlaGoparo
Ne 6 «M3mepeHure u peryaupoBaHue HanpsyKeHU pHas
pabota
43 CornpoTuBIIeHHE POBOAHUKA. Y JICIBHOE ITucemenn
COIMPOTUBIIEHUE TPOBOIHUKA BIiA
KOHTPOITh
44 3akon Oma st yuactka 1enu. JlabopatopHas Jlaboparo
pabota Ne 7 «ccnenoBanue 3aBUCUMOCTH CHITBI pHast
TOKa, UAYILEro Yepe3 pe3nucTop, OT COMPOTUBIECHUS pabota
pE3UCTOpa M HAMIPSHKEHHSI HA PE3UCTOPE
45 Peocrar. JIaGoparopnas padota Ne 8 YcrHbIi
«PerynupoBaHue CHIIBI TOKAa PEOCTATOM) orpoc,
nmabopaTtop
Hast
pabora
46 ITocnenoBarenbHOE COETMHEHNE TIPOBOJHUKOB. JlaGoparo
JlabopaTtopHnas pa6ota Ne 9 «IIpoBepka nmpaBuiia pHas




CJIOKCHUA HaHpH}KeHI/Iﬁ IIpH IOCJIEA0BATCIIBHOM
COCAUHCHHNU IBYX PE3UCTOPOB»

pabora

47 [TapannensHOE COeIMHEHHUE MPOBOTHUKOB. Jlaboparo
Jlaboparophast pabora Ne 10 «IIpoBepka npaBuia pHast
JUIS CUJIBI TOKA MPU MapajieIbHOM COSTUHEHUH pabota
PE3UCTOPOBY
48 CMmenianHble COEIMHEHHS POBOIHUKOB [Tucemenn
BIN
KOHTPOJIb
49 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO TOKA. YcTHBIN
KOHTPOJIb
50 Pacuér paboTs! u MolHOCTH TOKA. JITabopaTtopHble
ombIThl Ne 11, Ne 12 «Onpenenenue paboThI Jlaboparo
ANEKTPUYECKOT0 TOKA, UAYILETO YEPE3 PE3UCTOP» U pHas
«OrnpeneneHne MOIIHOCTH JIEKTPHUUECKOro TOKa, pabota
BBIJICIIIEMOM HA PE3UCTOPE)
51 3akoH J[xoynsa-Jlenua. [TucemenH
BIN
KOHTPOJIb
52 DNEeKTPONPOBOAKA U MOTPEOUTENN IIEKTPUUECKON JlaGoparo
sHepruu B ObITy. KopoTkoe 3amMblkaHue. pHast
pabora
53 Pemenue 3anay no temam «Cuiia TOKa, HaIpsHKEHUE, [IncemenH
CONPOTUBIIEHUE , 3aKOH OMa JyIsl yyacTKa LEMH , BIif
YZE€IBbHOE CONPOTUBIIEHNE, COEAMHEHNE KOHTPOJIb
MIPOBOJHHUKOBY.
54 Pemrenue 3amau mo remam « PaboTa 1 MOIIIHOCTH [Tucemenn
TOKa, 3aK0H Jlxoynsa-Jlenua» BIH
KOHTPOJIb
55 KontponbHas pabora Ne 3mo Teme «DneKTpuyecKue KonTpons
SIBJICHUS» Has
pabota
MarnuTtHsbie siBieHus ( 69)
56 IlocTtossnHBIe MaruuThl. B3auMoaeiicTBue YcTHBIN
MMOCTOSTHHBIX MarHUTOB. orpoc,
Jlaboparo
pHas
pabota
57 MarnuTtHoe nojie. MarHuTHoE 1oJjie 3eMJIu U ero YcrHbii
3HAUYEHME JUJIS )KM3HU Ha 3eMlie. oIpoc
58 MarauTHO€E 1oJI€ SIEKTPUIECKOro TOKa. OMbIT YcrHbIi
Opcrena. ornpoc,
59 DOnekrpoMarHut. [Ipumenenune >1eKTpoMarHuToB B YcrHbii
TEXHUKE. OTpoc
60 JlelicTBMEe MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM Y cTHBIN
OTpoc
61 DNEeKTpOoABUTATENlb MOCTOSIHHOTO TOKA. YcrHbii
Hcnons3oBanue IBUraTesieil B 3IEKTPUIECKUX ompoc
YCTPOMCTBAX U HA TPAHCIIOPTE
DneKTpOMarHuTHast UHAYKIus (4 1)
62 OnsiTel Dapanes. SIBneHne 31eKTPOMarHUTHON JlaGoparo
unaykuun.Jlaboparopnas padora Ne 13 «OnbiThl O pHast




WCCIICIOBAHHIO SIBIICHHSI QJIEKTPOMArHUTHON pabora
WHAYKIUH: UCCIICIOBAHUE U3MCHCHUI 3HAYCHUS U
HaIPAaBJICHUS WHIYKIIMOHHOTO TOKa)
63 [Tpaswiio Jlenna 1 YcTHbBIH
OIIpOC
64 DneKTporeHepaTop. 1 YcTHBIH
OIIpOC
65 CriocoObl MOTYyYeHUS AIEKTPUUECKON SHEPTHUH. 1 VYerubii
DJEeKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX UCTOYHHKAX orpoc,
SHEPIUn Ipe3eHTaIl
uu
66 | [loBTOpEeHue 1 TECTHPOBA
HUE
67 [ToBTOpEHME 1 TECTUPOBA
HUE
68 HroroBast koHTpoIbHAs paboTa 1 1 Kontposnb
Hast
pabora
OO611ee KOJIMYECTBO YacOB 10 ITporpamme 68 4 13

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA
1. A.B.Il€peiukun, E.M.I'yrauk. @usuka. 8 kinacc. M.:JIpoda,2017.

METOJUYECKHUE MATEPUAJIBI 1151 YUUTEJIS

1. A.B.Iléppiukun, E.M.I'ytauk. ®usuka. 8 knacc. M.:[Ipoda,2017.

2. B.1.Jlykamuk. CoopHUK 3a1a4 110 pusuke. 7-9 knacc.bM.:
[Ipocsemenne,2017.

3. H.B. ®unonoud «Metoauueckoe nocodue. duszuka 8»., M:, JIpoda,2015

4. A.E. Mapon, E.A. Mapon «®u3suka - 8».J[unakrudeckue matepuainb», M.:

Hpoda, 2016.
IIA®POBBIE OFPA3OBATEJBHBIE PECYPChI U PECYPChI CETU MHTEPHET

1. https://www.yaklass.ru/p/fizika/7-klass/ - caiit AKJTACC

MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA

OBOPYJOBAHHUE VIS TPOBEAEHUS JIABOPATOPHBIX, IIPAKTUYECKHUX PABOT,

JEMOHCTPAIIAM

1. Hudpoas naboparopus no ¢pusuke (yueHudeckas), 0bopyaoBanue « [o4ku poctay.

2. OO6pa3zoBarebHbII HAOOP MO0 MEXaHUKE, MEXaTPOHUKE U POOOTOTEXHHUKE,
ob0opynoBanue «Touku poctay.




3. Muxkpockon uu¢poBoii, o6opynoBanue «Touku poctay.
4. HoytOyk, o6opynoBanue «Touku pocTay.

HaumeHoBaHue 000py10BaHUA

[udposas nabopatopus o ¢usuke (yueHndeckas), obopynoBanue «Touku pocTay.

OO0pa3zoBarenbHbIi HAOOP IO MEXaHUKE, MEXAaTPOHUKE U POOOTOTEXHUKE, 000PYAOBaHHE
«Touku pocray.

Ha6op OI'D no ¢usuke, obopynosanue «Touku poctay.

Muxpockor 1udpoBoii, 06opynoBanue «Touku pocTay.

HoyT0yk, o6opynoBanue «Touku pocTay.

Obopyoosanue 0151 ompaboOmMKU NPAKMULECKUX YMEHUL U HABbIKOB

Jlabopamoproe obopydosanue

Ammnepmerp 1abopaTopHbIit

BonbsTmerp 1abopaTopHbiii

Munnuamnepmerp 1a60paTopHbIi

Becor yuebHbIe 1abopaTopHbIe

Jlmaamometp naboparopusiii S H

Habop no monexkynsapHoii pusuke u TepMoIMHaAMUKE

Habop no anekrpuyectBy

Jlemoncmpayuonnoe obopyoosarue

[TprOopb! 1 NpUHAIEKHOCTH 00IIEr0 Ha3HAYEHUS

HMcTOoYyHHK NOCTOSHHOTO U MCPECMCHHOI'O HAIIPAKCHU S

[lItaTuB yHUBEpCAIbHBIN (PU3NUECKUIN

Kommext COCIMHUTCIIbHBIX ITPOBOAOB

Ilpubopwvl demoncmpayuonnvle «Monexynaprasn ghusuxay

Habop 13 5 nunuHapoB 151 H3YYeHHS TETUIOEMKOCTH

Kanopumerp nabopaTopHblit

[TpubGop a1 TEMOHCTpAIIMU TETUIOMPOBOTHOCTH

]_[I/IJ'II/IHI[pI)I CBHHIIOBBIC CO CTPYI'OM

IIpubopol demoncmpayuonnvie « ANeKMpPOOUHAMUKA U DJIEKMPULECTBO»

KomnuiekcHblit HabOp 10 3JEKTPUUECTBY

KOM6I/IHI/IpOBaHHBII>’I JAaTYUK TOKa W HAITPAKCHU A

Habop 13 5 npoBoI0B €O mTEKEpamMH YEPHOTO IBETA

HaGop npoBojioB ¢ 3axxumamu (10 mT)

Jlamria Ha mojacTaBKE

HaGop pe3ucTopoB

HaGop u3 1Byx crepkHEBBIX MarHuToB ciutaBa Al-Ni-Co

[Tasouku u3 crexia 1 Y00HUTA

3BOHOK BHCKTpI/ILICCKI/II\/'I I[CMOHCTpaI_II/IOHHHﬁ

KoMmiekT noiaocoBeIx U AyrooOpa3HbIX MarHUTOB

Karymka TomcoHa

KoHzieHcaTop pa3iBMKHON

Kommext KaTylICK JPOCCCIbHBIX

Tabmune! «TepmonnHaMuKa»

Ta6munpl «Tpaekropus arkeHns. OTHOCUTEIHHOCTD JIBHKCHHS

Tabnuibl «MoJleKyIsspHO-KUHETUYECKast TEOPHSI»




