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INOACHUTEJIbBHAS 3AIINCKA

CopepxaHrie IporpaMMbl HampaBiIeHO Ha (OPMUPOBAHNE €CTECTBEHHOHAYYHON IPAMOTHOCTH YYAITUXCS U
OpraHu3aluio U3ydeHus: (PU3UKU Ha JesITEIbHOCTHON OCHOBE. B Hell yuuThIBatOTCS BO3MOXKHOCTU MpeaMeTa
B peamm3anuu TpeboBanuit PI'OC OOO k maaHUPYEMbIM JIMYHOCTHBIM U METAlpPEIMETHBIM pe3ybTaTaM
oOydeHHUsl, a TaKKe MEKIPEJAMETHBIC CBS3M ECTCCTBCHHOHAYYHBIX Y4YEOHBIX NPEIMETOB HA YpPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHusl.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O IIPEJIMETA «®PU3UKA»

Kypc ¢usukn — cucremoo0pasyromuid il €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB, MOCKOJBKY
(bu3nyeckre 3aKOHBI JIe)KaT B OCHOBE IIPOLIECCOB U SIBIICHUM, U3y4aeMbIX XUMHUeEH, O10JIoruel, acTpoHOMUEH
u Qusnueckoil reorpaduei. dusnka — 3TO MpeaMeT, KOTOPbI HE TOJBKO BHOCHUT OCHOBHOW BKJAd B
€CTECTBEHHOHAYYHYIO KapTUHY MHpa, HO U MPe0CTaBIseT Hauboiee sicHble 00pa31bl IPUMEHEHNs HAyYHOTO
MeToJa IMO3HaHus, T.e. croco0a IONydeHus JOCTOBEPHBIX 3HaHMM o Mmupe. Haxonen, ¢usuka — 310
IIPEIMET, KOTOPBIA HapsALy € APYTMMH €CTECTBEHHOHAyYHBIMM IPEAMETaMU JOJDKEH JaTh IIKOJIbHUKAM
IPEJCTaBICHUE 00 YBIIEKATEJIBHOCTU HAY4YHOIO MCCIEIOBAHHUSA U PAJOCTU CAMOCTOSITENBHOIO OTKPBITHS
HOBOTO 3HAHHUS.

Opna W3 riaBHBIX 3a7ad (U3MUECKOTO OOpa3oBaHHS B CTPYKType oOmero oOpa3oBaHHS COCTOUT B
(hOpMUPOBaHUH €CTECTBEHHOHAYYHOW TPAMOTHOCTH U MHTEpeca K HayKe y OCHOBHON MacChl 00yJaronIuXcs,
KOTOpbIe B JalbHEWIIEeM OyIyT 3aHsIThl B CaMblX pa3HOOOpasHbIX cdepax nesrenbHocTH. Ho He MeHee
BOKHOM 3a7aueil sIBJISICTCS BBISABJICHHE W TOJATOTOBKA TAJIAHTIMBBIX MOJIOJBIX JIIOACH ISl MPOAOKEHUS
oOpa3oBaHusl U JanbHEiIIed NpodecCHOHaIbHOW JAESITeTbHOCTH B OO0JIACTH  €CTECTBEHHOHAYYHBIX
WCCIIEIOBAHUN W CO3/IaHUM HOBBIX TeXHOJOTUH. COTJIaCHO TPHHATOMY B MEXIYHAPOJIHOM COOOIIECTBE
onpezaeneHuto, EcTecTBeHHOHayyHass TPAMOTHOCTh — 3TO CIOCOOHOCTh 4YENOBEKa 3aHHUMAaTh AKTHUBHYIO
TPKIAHCKYIO TO3UIMIO 10 OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HAayKaMH, U
€ro TOTOBHOCTh MHTEPECOBAThCS €CTECTBEHHOHAYYHBIMH HAesIMH. HaydHOrpaMOTHBIN 4eOBEK CTPEMHUTCS
y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYXIEHHUU NPOOJIeM, OTHOCSIIMXCS K €CTECTBEHHBIM HayKaM |
TEXHOJIOTHUSIM, YTO TpeOyeT OT HETO CIEeIYIOIINX KOMIETEHTHOCTEH:

— HAY4HO OOBICHSTH SABJICHUA,
— OIICHUBATh U ITIOHHUMAaThb OCOOEHHOCTH HAaY4YHOI'0 UCCJICAOBAHUA,
— HHTCPHNPETUPOBATH JAaHHBIC U WCIIO0Jb30BaTh HAYYHBIC NOKA3ATCIbCTBA AJIA IMMOJTYYCHHA BBIBOOOB.

N3ydyenue ¢Gu3MKKM CIOCOOHO BHECTH peHlalomuid BKJIaAg B (HOpMHUpPOBaHHME €CTECTBEHHOHAYUHOM
TPAaMOTHOCTH OOYJarOIITHXCsl.

HEJIN U3YUYEHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

Henn wm3yueHus: ¢U3UKM Ha YpOBHE OCHOBHOIO o00mIero obOpa3zoBaHus ompexaeneHsl B Konuenuu
npernoiaBaHus yueoHoro npeaMera «dusnka» B 00pazoBaTenabHbIX opranuzanusax Poccuiickoit @enepanuu,
peanu3yoNnmMX OCHOBHBIE 001Ie00pa3oBaTeiIbHble MPOTrPaMMBbl, YTBEpkKIEHHON pemenueM Komneruu
MunuctepcTBa npocseiienus Poccuiickoit ®@eaepanuu, npotokon ot 3 nekadpst 2019 r. Ne [IK4BH.

Henu nzyuenust puszuku:

— MpHoOpeTeHne HHTEepeca U CTPEMIICHHUS 00yJaronINXcs K HAyYHOMY M3YUYEHUIO MPHUPOJBDI,
pa3BUTHE HMX MHTEIJIEKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTENH;

— pa3BUTHUE NPEJCTABICHUN O HAYYHOM METO/I€ MTO3HAHUS U POPMUPOBAHUE HCCIIEA0BATEIHCKOTO
OTHONICHHUS K OKPYXKAIOLIUM SIBICHUSM;



— (opMHpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa U3ydeHHsS OCHOB CTPOCHHS MaTepUu U
GbyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

— QopMupoBaHUE TIPEACTABICHHUHN O POJIU (DU3UKHU TS pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
1 TEXHOJIOTHI;

— Ppa3BUTHE TPEJICTABICHUI O BO3MOXHBIX cepax Oyaymieil npodeccHoHaIbHON IesITeIbHOCTH,
CBSI3aHHOM C (PM3UKOMH, MOATOTOBKA K JajbHEiIeMy 00y4eHHIO B 3TOM HalpaBICHUH.

JlocTikeHHne ITHX IIeJIed Ha YpPOBHE OCHOBHOIO 0O0Iero oOpa3oBaHus 00€CIIEUNBACTCS PEIICHHEM
CIIeTYIOIINX 3aJ1a4:

— ano6peTeHHe 3HaHHUH O OAUCKPETHOM CTPOCHHH BEIICCTBA, O MEXAHHUYCCKHX, TCIIJIOBBIX,
OJICKTPUYCCKUX, MAIHUTHBIX 1 KBAHTOBBIX ABJICHUAX,

— ano6peTeHHe YMCHI/Iﬁ OIMCBHIBATh U OOBSICHSATH (bHSI/I‘ICCKI/Ie SABJICHHUA C HMCIIOJIB30BAHUECM
IMMOJIYYCHHBIX 3HaHPII>i;

— OCBOCHHC MCTOJOB PCHICHUA HpOCTGﬁH.IPIX paC‘IéTHHX 3aJa4 C HCIIOJb30BaHUEM (l)I/ISI/ILICCKI/IX
MOHeHeﬁ, TBOPUYCCKUX U IMPAKTUKO-OPHUCHTUPOBAHHLIX 3a7a4;

— Ppa3BHUTHE YMEHUH HaOIIOAaTh MPUPOHBIC SBICHUS U BBIIOIHATDH OMBITHI, JJA0OpPaTOpHBIE pabOTH U
9KCHEPUMEHTAIbHbBIE UCCIIEOBAHUS C UCIIOIb30BAHUEM U3MEPUTEIBHBIX IPUOOPOB;

— OCBOeHHE PUEMOB palboThl ¢ HMOpMaIuel GU3NIECKOTO COJepKaHus, BKItoUas HHPOPMALIUIO O
COBPEMEHHBIX JOCTIKEHUSIX (DU3UKH; aHAIU3 U KPUTHYECKOE OllEHUBaHUE HHPOPMAIIIH;

—  3HaKOMCTBO cO cdepamu TpoPECCHOHAIBHONW MAESITENBHOCTH, CBSI3AHHBIMU C (PU3UKOH, U
COBpPEMECHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTHXKCHUAX q)HSH‘{CCKOfI HAayKH.

MECTO YYEBHOI'O IPEMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBrn ¢ ®I'OC OOO dusuka siBiaseTcs 0053aTebHBIM TPEIMETOM Ha YPOBHE OCHOBHOTO
obmiero oopazoBanus. JlaHHas mporpaMMa npeaycMaTpuBaeT u3yueHue Gu3uKku Ha 6a30BOM YpOBHE B 8
Kiacce B 00bE€Me 68 yacoB Mo 2 yaca B HEHETIO.



COJEPKAHUE YYEBHOI'O ITPE/IMETA

Pa3gea 1. TenmioBble ABJICeHUSA

OcCHOBHBIE MOJOXKEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOpUU CTPOEHHU BeulecTBa. Macca u pasmepbl
aTOMOB U MOJIeKyJ1. ONBIThI, IOATBEPKAAOIINE OCHOBHBIE ITOJIOKEHUS MOJIECKYJIIPHO-KMHETUYECKOM TEOPHUH.
Mogenu TBEPAOro, XKUIKOT0 M ra3000pa3HOro cocTosiHuM BemecTBa. Kpucrammyeckue u amopdHble Tena.
OOBsicHEeHHE CBOWMCTB T'a30B, KHUJIKOCTEH U TBEPIBIX TEJ HA OCHOBE MOJOKEHHUH MOJIEKYJISPHO-KUHETHYECKON
Teopun. CMayMBaHKUE U KallWJUIAPHBIC sABIEHUS. TEroBoe pacIIupEHUe U CKaTHE.

TeMnepaTypa. CBi3p TEMIIEPATYPBI CO CKOPOCTBIO TCINIOBOI'O ABUXKCHUS YaCTHUII.

Buytpennss sHeprusi CrnocoObl M3MEHEHHs] BHYTPEHHEH SHEpPruu: TEIuloneperadya M COBEpIICHUE
paboTel. Busl Teruionepeavn: TeIIonpOBOAHOCT, KOHBEKITUS, H3TYICHHUE.

KommyecTBO TEIIIOTHI. Y,I[eJ'H:HaH TEIMIOEMKOCTh BEI[ECTBA. TemnooOMeH U TEIJIOBOE paBHOBECHUC.

VYpaBHeHue TemoBoro 6ananca. [InaBnenne u oTBepaeBaHHME KPUCTAIMYECKUX BEINECTB. YIelbHAs
teruiora riasneHus. [lapooOpasoBanue u xongencanus. Mcmnapenne (MC). Kumenne. YaensHas Teruiora
napooOpa3zoBaHMs. 3aBUCUMOCTh TEMIIEPATyphbl KMIIEHUSI OT aTMOc(epHOro AaBieHus. BiaxxHocTh Bo3ayxa.

OHeprus TOIMBa. Y IeJbHas TEIIOTa CrOPaHMSL.

[Tpunnuner padotel TermmoBbix asuratencii. KIIJ[ TemmoBoro neurarens. TeruioBble ABUTATENIH H

3amuTa okpyxkatomeil cpeasl (MC). 3akoH coxpaHEHHsS W MPEBPALEHUS dHEPTMHM B TEIUIOBBIX IpoIleccax
(MC).

Jemoncmpayuu

1. HaGmoieHne OpOYHOBCKOTO JBM>KEHUS

. Habmonienue nuddyszun

. HaOxroenue siBneHuit cMauuBaHusl ¥ KaWIISIPHBIX SIBICHUH

. HaOxroieHue TemioBoro pacumpeHus Tel

. I3MeHeHune naBiieHus ra3a npu M3MEeHEeHUU 00bEMa U HarpeBaHUM WM OXJIAKICHUN
. IIpaBuiia u3MepeHus TeMIeparypbl

. Buns! Teruionepenaun

. Oxnax7ieHre npu COBEpLICHUH pabOThI
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. HarpeBanue npu cosepiiennu paboThl BHEUTHUMH CUJIaMH
10. CpaBHEHME TETUIOEMKOCTEN Pa3IMYHBIX BEIIECTB

11. Habmonenue KuneHus

12 .HaOntoneHue mocTossHCTBA TeMIIEpaTyphl MPH IJIaBJICHUH
13. Mogenu TeIIoBbIX ABUraTeNen

Jlabopamopuvie pabomol u onvimul

1. OnbITHI 1O OOHAPYKEHUIO IEUCTBUS CUIJI MOJIEKYIISIPHOTO MPUTSKEHUS
2. OnbITHI MO BBIPAIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WM caxapa
3. OnbITHI 10 HAGIOIEHHUIO TEIUIOBOTO PACHIMPEHHS T'a30B, )KUIKOCTEH 1 TBEPBIX Tl

4. OmpeneneHue TaBJICHHS BO3yXa B OAJUTOHE IIMPUIIA



5. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJICHUSI BO3/yXa OT €ro o0b&Ma U HarpeBaHus WK
OXJIQXKICHUS

6. [IpoBepka runoTe3sl TMHEHHON 3aBUCUMOCTH JTMHBI CTOJIOMKA KUAKOCTHA B TEPMOMETPUUIECKON TpyOKe
OT TeMIIEPaTypbl

7. HabmioneHne u3aMeHeH!sl BHYTPEHHEH SHEpruy Teja B pe3yJibTaTe Terionepeaadn U paboThl BHEITHUX
cuIl

8. MccnenoBanue siBIEHUS TEIUIOOOMEHA IIPY CMELITMBAHUM XOJIOAHOM U TOpsSYeld BOJIBI

9. OmpeneneHue KOMUYECTBA TEIUIOTHI, IOJYYEHHOTO BOAOH TMPH TEIUNIOOOMEHE C HarpeThiM
METAITMYECKUM [IHHAPOM

10. Onpenenenue yaenbHON TEIIIOEMKOCTH BEIIECTBA

11. MccnenoBanue npouecca UCapeHust

12. Onpenenenue OTHOCUTEIbHON BIaXKHOCTH BO3/1yXa

13. Onpenenenue yaeabHON TEIJIOTH TUTABJICHUS JIb/1a

Paznen 2. DiekTpuyeckne  MATHUTHBIE SIBJICHUSI

Dnektpusanus Ten. [[Ba pona sanexTpudeckux 3apsaoB. BzanmoneiictBue 3apsokeHHbIX Tell. 3akoH Kynona
(SaBI/ICI/IMOCTL CHJIBI BBaHMOﬂeﬁCTBHﬂ 3APsKCHHBIX TCJI OT BEJIMYWHBI 3apsA10B U PACCTOAHUA MCKIAY TeﬂaMI/I).

Onexrpudeckoe noje. Hanpspk€HHOCTh 37K TPHUYSCKOTO Mo, [IpUHIUI CyTnepIio3nIing JIEKTPUIESCKIX
moJiek (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkrpuueckux 3apsaoB. DIeMeHTapHbIN iekTpudeckuil 3apsit. Ctpoenue aroma. [IpoBogHuku
U IUDJIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOT0 3apsia.

ONEKTPUYECKUH TOK. Y CJIOBHS CYILIECTBOBAHUS 3JIEKTPUUECKOI0 TOKa. VICTOUHNKH ITOCTOSIHHOTO TOKA.
JlecTBUSI 2JEKTPUUECKOT0 TOKA (TEIIOBOE, XUMUYECKOE, MArHUTHOE). DJIEKTPUUYECKHI TOK B )KUJKOCTSIX
U Tra3ax.

3HeKTpI/I‘{eCKa}I OCIIb. Cwuna Toka. BHeKTpI/ILIeCKOG HAIIPsI?KCHUC. COHpOTI/IBJIeHI/Ie IIpOBOAHUKA. YaeapHOE
COIMPOTUBJICHHUEC BCIICCTBA. 3axon Oma AJid ydacCTKa LICIIN. IlocnenoBaTenbpHOE B nmapajjiCJIbHOC
COCIMHCHHUEC ITPOBOJIHUKOB.

PaGota u MoITHOCTE AMeKTprudeckoro Toka. 3akoH Jxoyns— JleHna. DnekTpudyeckue Menu U noTpeduTenu
ANEeKTpUYecKoi sHepruu B ObITy. KopoTkoe 3aMbIkaHue.

ITocTossnABIe MaruuThl. B3amMoaelcTBHE NMOCTOSHHBIX MAaranToB. MarauTHoe mosie. MarauTHoe 1moJje
3eMIIM U €To 3HaYeHUe JJi KU3HU Ha 3emie. OnbIT Dpcerena. MarHuTHOE 1osie 3JeKTPUYECKOro TOKA.
[IpumeneHne 3JIeKTPOMarHuToB B TEXHUKE. [[elicTBME MarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.

DneKTpoABUTaTeIh MOCTOSIHHOTO TOKa. Vcronb30BaHue 3/1eKTpoIBUraTeNiel B TEXHUYECKUX YCTPOUCTBAX U
Ha TPaHCIIOPTE.

Omnbrter @apazes. SABnenue snexrpoMarauTHor HHAYKIUU. [IpaBumno Jlenna. Dnexkrporeneparop. CriocoOs
MTOJTYIEHUS DJICKTPUIECKON SHEPTUH. DIEKTPOCTAHIINK Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.
Hemoncmpayuu

1. Dnexrpuszanus Ten
2. JIBa poJia 3JEKTPHUYECKHUX 3aps0B U B3aUMOJICUCTBUE 3aPSIKEHHBIX TN

3. YCTpOWCTBO M ACHCTBHE 3JIEKTPOCKOIA

4. DnexTpocTaTuyeckast MHIAYKIUS

5. 3aKOH COXpaHEHHUS IIEKTPUIECKUX 3aPsI0B
6. IIpOBOAHMKY U TUAIIEKTPUKU



7. MoaenupoBaHue CUIIOBBIX JIMHUM DJIEKTPUYECKOTO OIS

8. ICTOYHMKY MOCTOSIHHOTO TOKa

9. JleicTBUSI 2JEKTPUUECKOTO TOKA

10. DnekTpuyeckuii TOK B )KUJIKOCTH

11. T"'a30BbIi1 pa3psia

12. VI3mepeHne cuiibl TOKa aMIIEpPMETPOM

13. MI3mepeHue 3JIeKTPUUYECKOr0 HANPsSKEHUST BOJBTMETPOM
14. PeoctaT u Mara3uH CONpPOTHUBIIEHUI

15. B3aumopelicTBrE IOCTOSTHHBIX MarHUTOB

16. MonenupoBaHue HEBO3ZMOXHOCTH pa3/ie/ICHUs MMOIOCOB MarHuTa

17. MonenupoBaHuE MarHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB

18. OnbIT DpcTena

19. MarauTHOE noJie ToKa. DJIEKTPOMAarHUT

20. [leiicTBME€ MArHUTHOTO MOJISl HAa MPOBOJIHUK C TOKOM

21 DnexTpoaBuUrareiab NOCTOSHHOTO TOKA

22. UccnenoBaHue sIBJICHUS AIEKTPOMArHUTHON MHAYKITUU

23. Onbrtel @apages

24. 3aBUCHMOCTD HAIIPaBJICHUS UHIYKIIMOHHOTO TOKa OT YCJIOBHIA €r0 BOZHUKHOBEHUS
25. DIEeKTpOreHepaTop MOCTOSHHOTO TOKa

Jlabopamopuwvie padbomovt u onvimul

OnpIThI 10 HAOTIOJEHUIO SJIEKTPU3ALUH TE UHIYKIUEH U TPU CONPUKOCHOBEHUH
HccnenoBanue neicTBUS MIEKTPUUECKOTO T0JI HA IPOBOIHUKH U TUDJIEKTPUKH
C6opxka 1 mpoBepka paboThl AMEKTPUUECKON LU MOCTOSIHHOTO TOKa

N3mepenue u peryampoBaHue CUIIbI TOKA

A e

W3mepenue U peryinpoBaHue HaPsHKEHUS

6. HccnenoBanue 3aBUCHMOCTH CUJIBI TOKA, UIYLLIETO YEPE3 PE3UCTOP, OT CONPOTUBIIEHUSI pE3UCTOpa U
HaIpsDKEHUS Ha PEe3UCTOpe

7. OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTb 3JIEKTPHUUECKOTO COITPOTUBIICHUS MPOBOIHUKA OT €r0 JJINHBI,
IJIOLIA/I MTOTIEPEYHOI0 CEUEHUs U MaTepualia

8. IIpoBepka mmpaBuiia CIOXKEHHSI HANPSHKEHUM ITPH ITOCJIE0BATEILHOM COEIMHEHNH IBYX PE3UCTOPOB

9. TlpoBepka npaBuia JjIsl CUJIbI TOKA IPU NapajuIeIbHOM COEIMHEHUU PE3UCTOPOB

10. Onpenenenue padOTHI TEKTPUUECKOTO TOKA, UAYIIETO YePe3 PEe3UCTOP

11. OnpeneneHre MOITHOCTH JIEKTPUYECKOTO TOKA, BBIIEIIIEMON Ha PE3UCTOPE

12. MccnenoBanne 3aBUCHMOCTH CUJIBI TOKA, HYIIETO YEPE3 JIAMIIOUKY, OT HAIIPSDKEHUS HA HEU

13. Onpenenenne KIIJI narpeBarens

14. MccnenoBanne MarHUTHOTO B3aUMOJIEHCTBHUS IOCTOSTHHBIX MarHuTOB

15. VI3yueHne MarHuTHOTO IMOJIs MOCTOSIHHBIX MarHUTOB IIPU UX 00bEMHEHUH U Pa3/IeTICHUH

16. MccnenoBanne AeUCTBUS SIEKTPUUECKOTO TOKA HA MarHUTHYIO CTPEIIKY

17. OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD CHJIbI B3aUMOJICCTBUS KATYIIKH C TOKOM U MarHuTa OT
CWJIBI TOKA W HAIlpaBJICHUS TOKA B KATYIIKE

18. 3y4yeHue neicTBUS MarHUTHOTO TOJISL HA ITIPOBOJIHUK C TOKOM

19. KoHncTpynpoBanue M u3ydeHUe paObOThl 3JIEKTPOABHraTENs

20. Uzmepenue KIIJI anexTpoaBUraTenbHOM YCTAHOBKU



21. OnbITE IO HUCCIICAOBAHUIO ABJICHUMA BHGKTpOMaFHHTHOﬁ HUHAYKIOWUU: UCCIICIOBAHUC W3MEHCHUH

3HAYCHHUA U HAITPABJICHUSA WHAYKIIMOHHOT'O TOKa



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

Wzyuyenne ¢u3uku B 8 Kiacce HaMpaBI€HO Ha JIOCTIKEHHE OO0YyYaroUIMMHCS —JUYHOCTHBIX,
METANpPEIMETHBIX U MIPEJAMETHBIX PE3YyIbTaTOB OCBOECHHUS YyUE€OHOIO IIPEIMETA.

JIMYHOCTHBIE PE3YJIBTATBI
Ilampuomuueckoe éocnumanue:

— TIPOSIBIIEHUE WHTEpECca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (pr3nuecKol HayKu;

OEHHOCTHOC OTHOLICHUE K JOCTUKCHUAM pOCCHﬁCKHX yLIéHBIX (bI/ISI/IKOB.

I'pasicoanckoe u 0yxoéHo-npascmeennoe 60Cnumanue:
— TOTOBHOCTH K aKTHBHOMY y4YacTHIO B 00CYX/IC€HUHU OOIECTBEHHO-3HAYMMBIX U 3THUYECKUX
npo0JeM, CBI3aHHBIX C IPAKTUIECKUM IPUMEHEHUEM JOCTIKEHUHN (PH3HKH;

— OCO3HAaHHEC BaA)KHOCTU MOPAJIbHO-3TUYCCKUX IMTPUHIUIIOB B ACATCIIbHOCTHU y‘-IéHOI‘O.

Icmemuueckoe éocnumanue:

— BOCIIPHATHC 3CTCTUUCCKUX Ka4CCTB (1)H3HHGCKOﬁ HAyKH: eé rapMOHHUYHOI'O IMOCTPOCHUA, CTPOIrOCTH,

TOYHOCTH, JIJAKOHNYHOCTH.
HEHHOCI”M HAYYHO20 NO3HAHUA:

— OCO3HaHHC ICHHOCTH (1)I/ISI/IIIGCKOI‘/'I HAayKHU KaK MOUIHOTO MHCTPYMCHTA IO3HAHUA MHUPA, OCHOBbBI

Pa3BUTHUS TEXHOJOTHNA, BAJKHEHUILIEH COCTABIISIIOIIEH KYJIbTYpHI;
— Ppa3BUTHE HAYYHOMU JII0003HATEIBHOCTH, HHTEPECA K UCCIIE0BATENBCKOM €A TEIbHOCTH.
Dopmuposanue Kyaibmypol 300p06b U IMOUUOHANLHO20 D1AZONONYHUA:

— OCO3HAaHUE INIECHHOCTHU 0e30I1acHOr0 06pa3a JKHU3HU B COBPEMCHHOM TCXHOJIOTUYECKOM MHUDPE,
BAXXHOCTHU IIpaBUJI Oe3omacHOro MMOBCACHWA Ha TpaHCIOPTE, Ha Aoporax, € OJICKTPHYCCKUM U

TCIIJIOBBIM O60py,[[0BaHI/IeM B JOMAIIHUX YCJIOBUAX,

— c(hopMHpPOBaHHOCTh HaBBIKA pedIeKkcru, MPU3HAHUE CBOETO MpaBa Ha OUIMOKY M TaKOro e IpaBa y

JIPYTOro 4ejaoBeKa.
Tpyooeoe éocnumanue:

— AaKTHBHO€ Yy4YacTHE€ B PEIIEHUWU MPaKTUYECKHX 3ajady (B paMKax CEeMbH, LIKOJbI, TOpoia, Kpas)
TEXHOJOTHYECKON M COLMAIIbHOIN HANpaBiIeHHOCTH, TPEOYIOIIMX B TOM YHCIIE U PU3NYECKUX 3HAHUN;—

MHTEpEC K MPaKTUYECKOMY H3ydeHHUI0 mpodeccuil, CBSI3aHHBIX C (PU3UKOM.
JKonozuueckoe 6ocnumanue:

— OpHEHTalMs Ha NMpUMEHEHHE (PU3MUECKUX 3HAHUU Ui pelIeHHs 3a/1ad B OOJIACTH OKpY’Karomien
cpenbl, IVNITAHUPOBAHMUS IIOCTYIIKOB U OLIEHKU UX BO3MOXKHBIX IIOCJICACTBUN JUIs1 OKPYKAIOIIEH Cpebl;,—

OCO3HaHHE TJ00ATbHOIO XapaKTepa HKOJIOTMYECKUX MPOOJIeM U IMyTel X pelleHusl.

Aoanmayusa odyuarouie2oca K U3MEHAOUWUMCA YC08UAM COUUATIbHOU U RPUPOOHOIL cpedbl:
— TOTPeOHOCTh BO B3aUMOJICHCTBUU TPH BBIMOJTHCHUU HCCIEIOBAHUN U TMPOEKTOB (PUINUYCCKOM

HaIIPaBJICHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSAM JPYTHUX;



— TOBBILIIEHUE YPOBHS CBOEU KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO A TEIbHOCTh;
— moTpeOHOCTh B ()OPMUPOBAHWU HOBBIX 3HAHUH, B TOM 4HClie (HOPMYIUPOBATH WU, TOHSTHUS,
TUTIOTE3bl O (U3UYECKUX OOBEKTAX W SIBICHUSX;
— OCO3HaHHE Je(HUITMTOB COOCTBEHHBIX 3HAHUH U KOMITETEHTHOCTEH B 00J1aCTH (DU3HUKY;
— IUIAaHUPOBAHUE CBOETO Pa3BUTHS B IPUOOPETEHUN HOBBIX (DU3UUYCCKUX 3HAHU;
— CTpeMJICHHE aHAIM3UPOBATh U BBISBIATH B3AMMOCBS3H MPHUPOJIBI, OOIIECTBA M SKOHOMUKH, B TOM
YHCIIe C UCIOIh30BaHUEM (PH3UYECKUX 3HAHU;
— OILIGHKa CBOUX JCHCTBUH C yu€TOM BIMAHHUS HAa OKPY)KAIOLIYIO CPEIy, BO3MOXKHBIX TTTOOAIBHBIX
MOCJICICTBUH.
METAIIPEJIMETHBIE PE3YJIbTATBI
YHuBepcanbHbIe T03HABATEIbHBIE ICUCTBUS
Bba3zoevie nocuueckue oeiicmeus:
— BBIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBHEKTOB (SIBICHUN);
— YCTaHaBJIMBATh CYIIECTBEHHBIN MpPU3HAK KiIaccCU(PHUKAIIUU, OCHOBaHUS AJsi 0000IIEeHNUS U CPaBHEHHUS;
— BBISABIIAITH 3aKOHOMEPHOCTH U MIPOTUBOPEUHS B pacCMaTpUBaeMbIX (paKTax, JAHHBIX W HAOIIOJICHUSIX,
OTHOCSIIIIUXCS K PU3UUECKUM SBIICHUSM;
—  BBIABIATH NPUYUHHO-CIICJICTBEHHBIC CBS3M IMPU M3yYCHUU (UBNYCCKUX SIBJICHUUW U TIPOIECCOB;
JienaTh BBIBOJABI C MCIOJIb30BAHUEM JEAYKTHUBHBIX M MHIYKTUBHBIX YMO3aKJIIOUEHUMN, BBIABUTATh
TUIIOTE3bI O B3aMMOCBS3SIX (PU3UYECKUX BEITHYNH;
— CaMOCTOSITENIFHO BBIOMpPATh COCO0 pelieHus: yueOHOM (U3ndecKkoil 3a1auu (CpaBHEHHUE HECKOJIBKUX
BAPUAHTOB pEIICHMs, BHIOOp HamMOOJIee MOAXOIAIIETO C YYETOM CaMOCTOSITEIBHO BBIIEICHHBIX

KPUTEPUEB).

ba3zoewie uccnedosamenvckue oeiicmeus:

— HCIOJIb30BaTh BOMPOCH! KaK UCCIEI0BATEIbCKUII HHCTPYMEHT MO3HAHMUS;

— MPOBOAUTH 10 CAMOCTOSATEIBHO COCTABIEHHOMY IJIAaHY OIBIT, HECIIOKHBIN (PU3NYECKUil

9KCIIEPUMEHT, HEOOJIbIIIOE HCcCie0BaHNe (PU3UUECKOTO SIBICHMUS,

— OIIEHMBaTh Ha MPUMEHUMOCTbh U JJOCTOBEPHOCTh MH(POPMAIUIO, TIOJYYEHHYIO B XOJI€ UCCIEIOBAHUS
WM SKCIIEPUMEHTA;

—  CaMOCTOSITENbHO (OpMYyIUPOBaTh 0000IIEHHS U BBIBOABI IO pe3yjibTaTaM IPOBEIEHHOTO
HaOJII0IeHNs, OIBbITA, UCCIICOBAHMS;

— TPOTHO3MPOBATh BO3MOYKHOE JajbHEHIIee pa3BUTHE (PU3MUECKUX MPOLIECCOB, a TAK)KE BBIJBUIAThH

MMPECATIOJIOKCHUA 00 ux Pa3BUTHH B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c ungpopmanueii:
— TPUMEHSTH PA3IUYHbIE METO/bI, HHCTPYMEHTHI U 3alpOChl IPU MOUCKE U 0TOOpe MH(OPMAIH UITH
JAHHBIX C YU4ETOM NPEASIOKEHHON yueOHOH (PU3NUeCKON 3a1auu;
— aHaJM3UPOBaTh, CHCTEMATU3UPOBATH M HHTEPIPETUPOBATH HHPOPMALIMIO PA3TUYHBIX BUIOB U (HOpM

MMPCACTaBJICHUA,

— CaMOCTOSITENILHO BBIOMPATh ONTHUMAIBHYIO (OPMY MpEACTaBICHUS HHPOPMAIIUN U WILTIOCTPHUPOBATD

pelIaeMble 3a/1a4u HECJIOKHBIMH CXeMaMH, TuarpaMMaMu, HHOM TpaduKoil 1 UX KOMOWHAIUSMHU.

YHI/IBepcaJ'IBHBIe KOMMYHHUKATHUBHBIC ,HeﬁCTBHH



Obwenue:

— B X0j€ 00CyXIeHHs Y4eOHOr0o MaTepualia, pe3yiIbTaToB JaOOpaTOPHBIX pabOT U MPOEKTOB 3a/1aBaTh
BOITPOCHI TI0 CYIIECTBY 00CYK/1aeMOil TEMBI U BBICKa3bIBaTh MJICH, HAIICJICHHBIC Ha DEIICHHE 3a/1a4u U
HOJJIepAKaHUE OJIaroKeIaTeIbHOCTH OOIIEHHS;

—  COIOCTaBJATh CBOM CYXICHUS C CYXICHHSAMH JPYrUX YYaCTHHKOB JHajora, OOHapy>KUBaTh
pasiauune U CXOICTBO IO3MUIMI; BbIpaXKaTb CBOKO TOUYKY 3PEHHUS B YCTHBIX M IIMCBMEHHBIX TEKCTAX;
nyOoJIMYHO  MPEJACTAaBJIATh  PE3YJbTaThl  BBIIOJHEHHOTO  (DU3MYECKOrO  OIbITa  (9KCIEPUMEHTA,
UCCIIEI0BaHMs, IIPOEKTA).

Coemecmnasn oeamenvHOCMb (COMPYOHUUECME0):

— TMOHUMATH M UCIOJB30BaTh MPEUMYIIECTBA KOMAHJHON U WHIMBUYaTbHOW paOOTHI IPH PEIICHUN
KOHKPETHOU (PU3UIECKOM MPOOIIEMBI;

— TMPUHHUMATH IEIHM COBMECTHOHM JEATEIbHOCTH, OPTraHW30BBIBATh JACHCTBUSA MO €€ JOCTHKCHHUIO:
pacipeneNaTh poiid, 00CYXAaTh MPOIECCH M PE3yIbTaThl COBMECTHOW padOThI; 0000IaTh MHEHHUS
HECKOJIBKHX JTIOACH;

— BBITIOJIHATH CBOIO 4acCThb pa6OTI)I, A0CTUTrasA Ka4CCTBCHHOI'O PE3yJibTaTa IO CBOEMY HAIIPABJICHUIO U
KOOpAUHHPYA CBOU HGﬁCTBHﬂ C APpYTMMHU YICHAMU KOMAaHbI;

—  OIEHUBATh KadyeCcTBO CBOEr0 BKJIaJa B OOWIMH MPOIYKT MO KPUTEPHUSIM, CAMOCTOSITEIHHO
chopMyITUpPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHUSI.

YHI/IBepcaJ'IBHHe PCTYIATUBHLBIC JIeHCTBUSA

Camoopzauusauu;l:

— BBIABJISITH TPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTYAIHUSIX, TPEOYIONIUX IS PeIIeHUs] (PU3UIECKUX
3HAHUI;

—  OpHUEHTHPOBATHCS B PA3IUYHBIX [OAXO0JAX MPHUHATHUS pelleHud (MHIMBUIYyadbHOE, MPUHATHE
pelIeHus B rpymie, NPUHITHE PEeIIEHUH TPYyNIo);

— CaMOCTOSTEJIBHO COCTaBJIATh AJTOPUTM pelleHUs] (PU3MUECKON 3aJauu WIN IUIaHa MCCIEOBAHUsS C
y4€TOM HMEIOIIMXCS PECypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATH IpeiJiaraeMble
BApUAHTBI PELICHUN;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.
Camoxonmpons (peghrexcus):
— J1aBaTh aJICKBATHYIO OIIEHKY CUTYAIlMH M Tpe/jiarath 1miaH e€ N3MEHEHUS;

— OOBACHATH NPUYMHBI JTOCTHKEHHUS (HEIOCTHUIKEHHUS) PE3yJbTaTOB NEATEIbHOCTH, J1aBaTh OLEHKY
PUOOPETEHHOMY OIIBITY;

— BHOCHUTb KOPPEKTHUBBI B JIEATEIHHOCTH (B TOM YHCJIE B XOJ BBITOJIHEHUS (PU3MUYECKOTO HCCIEA0BAHUS
WIN MPOEKTa) Ha OCHOBE HOBBIX OOCTOATENBCTB, N3MEHHMBIIUXCS CUTYAIMi, YCTAHOBJICHHBIX OIIMOOK,
BO3HMKIIUX TPYIHOCTEH;

— OLCHUBATb COOTBCTCTBHUC PEC3YyJIbTAaTa LECINU U YCIIOBUAM.
3M0uu0HaJlebll2 UHmelieKkm:

— CTaBUTh ce0s Ha MECTO APYroro 4ejoBeKa B XOJie COpa WM JUCKYCCHMM Ha HAy4YHYIO TEMY,
MOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOTo0.



Ilpunamue ceds u opyaux:

— TpU3HABaTh CBOE MPABO HA OIIMOKY MPH peIIeHUH (PU3HMUECKUX 3aj1ay WU B
YTBEPKICHUIX HAa HAy4YHbIEC TEMBI M TAKOE K€ IIPaBO APYToro.

INPEJIMETHBIE PE3YJIBTATDBI

[IpenmeTHbie pe3ynbTaThl HAa 6a30BOM YPOBHE JIOJKHBI OTPaXXaTh CPOPMHUPOBAHHOCTH Y
o0yyaromuxcs: yMeHHi:

— HCIIOJIb30BaTh MOHATHUSA: Macca M pa3Mepbl MOJIEKYJ, TEINIOBOE JBUKEHUE aTOMOB M MOJIEKYII,
arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTAUIMYECKHE U aMOp(HBIE Tela, HACBIIICHHBIA |
HEHACBIIICHHBIM TMap, BJIAXHOCTh BO3JAyXa; TEMIEpaTypa, BHYTPEHHSS DJHEpPrus, TEIJIOBOU
JBUTATEIb; AJIEMEHTApHbIA AJIEKTPUYECKUI 3apsijl, JJIEKTPUUYECKOE TMOJ€, MPOBOJHUKU U
JTUBJIEKTPUKHU, IIOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MArHUTHOE I10JIE;

— pas3nuyath sBICHHS (TEIUIOBOE PAaCHIMPEHHUE/CKATUE, TeIloeperada, TEIIOBOE PaBHOBECHE,
CMauUMBaHUEC, KAITWJIJISIPHBIC ABJICHHWA, UCIIAPCHUC, KOHACHCA Vs, INIABJICHUC, KPUCTAJUIU3 AU

(oTBepaeBaHue), KHUIEHHE, Temionepenaya (TEIUIONPOBOJHOCTh, KOHBEKIUS, H3ITy4eHHUE);
AJEKTPU3ALMS TeJ, B3aUMOJEHCTBUE 3apsOB, JACHCTBUSA DIIEKTPUUECKOTO TOKAa, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBME MAarHMUTOB, JIEUCTBHE MArHUTHOTO TIOJIA HA TPOBOJHUK C TOKOM,
ANEKTPOMArHUTHAs MHAYKLHKSA) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

— pacmo3HaBaTh MPOSBICHWE W3YYCHHBIX (PH3MUECKUX SBJICHUI B OKPY)KAIOUIEM MHUpPE, B TOM
yucae (Gu3nueckue sBIEHHUS B MPHUPOJE: MOBEPXHOCTHOE HATSHKEHHWE W KalMJUIAPHbBIC SIBICHUS B
IpUpOJIe, KPUCTAIBl B INpHpoje, uznydeHue CoiHIa, 3aMep3aHue BOAOEMOB, MOPCKHE OpH3BI,
o0pa3oBaHHE POCHI, TyMaHa, MHEs, CHEra; JIEKTPUYECKHE SIBICHUS B aTMoc(epe, dIEKTPUYECTBO
KUBBIX OPraHU3MOB; MarHUTHOE ToJie 3eMJIH, Ipe MOJIFOCOB, POJIb MATHUTHOTO TOJIS IS )KU3HU
Ha 3emJie, MOJSIPHOE CUSIHUE; MIPU 3TOM MEPEBOJANUTH MPAKTUUECKYIO 3a/1auy B y4eOHYIO, BBIICIATH
CYIIECTBEHHbBIE CBOMCTBA/TIPU3HAKHN (PU3MUECKUX SBICHUM;

—  ONMWCHIBaTh M3YYECHHBbIE CBOMCTBA Tel U (PU3MUECKUE SBICHMS, MHCIONb3ys (U3NUYECKUe
BEJIMYMHBI (TeMIeparypa, BHYTPEHHsSI DHEPIUs, KOJIMYECTBO TEIUIOTHI, YJENbHAs TEIIOEMKOCTh
BEIIIECTBA, yJ/lelbHas TEIJIoTa IJIaBJIeHUs, yeabHas TeIIoTa napoodpa3oBaHus, yaeabHas TEeIIoTa
CrOpaHus TOIUIMBA, KOA((UIMEHT IOJE3HOTO JAEWCTBUSA TEIJIOBOM MAIlIMHBI, OTHOCHUTEIbHAS
BII&XXHOCTb  BO3JyXa, OJIEKTPUYECKUN 3apsl, CWIa TOKA, OJJEKTPUYECKOE HAMpPsKEHUE,
CONPOTUBIIEHUE TPOBOJHUKA, YACIbHOE COMNPOTHBIICEHHE BEIIeCTBAa, paboTa M MOIIHOCTh
JIEKTPUUYECKOTO TOKA); MPU OMUCAHUU MPABUIBHO TPAKTOBATh (PU3MUYECKHI CMBICI UCIOIb3yEeMBIX
BEJIMYMH, 0003HAUECHUS U EAMHMIBI (PU3NYECKUX BEJIMYHH, HAXOJUTh (POPMYJBI, CBSA3BIBAIOILIUE
JTaHHYIO (U3MYECKYI0 BEJIWYMHY C JPYITMMH BEJIMYMHAMH, CTPOUTH TpadUKU H3yYEHHBIX
3aBUCHUMOCTEHN PU3NYECKUX BETUYNH;

—  XapakTepu3oBaTh CBOMCTBa Tel, (PU3MUECKUE SIBICHHUS M IMPOLECCHI, UCHOJIb3yd OCHOBHBIC
MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU CTPOEHHS BEIIECTBA, MPHUHIUI CYNEPIIO3ULIUN
noJiel (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUS 3apsa, 3akoH OMa Juisl ydacTKa LEIH, 3aKOH
Jlxoyns -JleHna, 3aKOH COXpaHEHHsI SHEPTUH; IPU STOM J[aBaTh CJIOBECHYIO (POPMYIHMPOBKY 3aKOHA
U 3aIKChIBaTh €r0 MaTeMaTUYECKOE BBIPAKEHHE;



— 00BACHATH (hr3MUYECKHe MPOIECChl U CBOICTBA Tell, B TOM YHCJIE€ M B KOHTEKCTE CUTyalUi
MPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBIABIATH MPUYUHHO-CIEIACTBEHHbIE CBSI3H, CTPOUTH
00bscHeHHE U3 | - 2 JIOTHYECKUX IIaroB ¢ OMopoi Ha | - 2 U3yUeHHBIX CBOMCTBA (PM3MUECKHUX SIBJICHUH,
(bU3NYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH; pemaTh pacuéTHhIE 3aa4u B 2 - 3 NeWCTBUS, HCTIONb3YS

3aKOHBI U (DOPMYIIBI, CBsI3bIBAIONINE (PU3UUECKHE BETUUYMHBI: HA OCHOBE aHAIM3a YCIOBHUS 33JlauH
3alMCBIBATh KPAaTKOC YCIIOBUC, BBISABIIATH HCJOCTATOK JAHHBIX AJId PCUICHHA 3a4a4H, BBI6I/IpaTB 3aKOHBI 1
dopmyIbl, HEOOXOIUMBIE Uil €€ pelieHus], TPOBOAUTh PAacuéThl U CPaBHHUBATH IMOJIyYCHHOE 3HAYCHUE
(1)H3H‘-I€CKOﬁ BCJINYHNHBI C U3BCCTHBIMU JaHHBIMH,

— pacClio3HaBaTb HpO6HCMBI, KOTOPBIE MOXHO PCIIWUTHL IIPH IIOMOINHA (bI/ISI/I‘IeCKI/IX METOJ0B,
HCIIOJIb3YyA OIIMCAaHUuC HUCCICA0BaHUsI, BBIACIIATD IIPpOBEPACMOC IMPCAIOJIOXKCHUC, OLCHUBATH
IMMPaBUJIBHOCTH MMOPAAKa MPOBCACHUA UCCIICAOBAHM, 1€J1aTh BBIBOABI;

— TIPOBOJHUTH OMNBITHI MO HAOIIOACHUIO (DU3NYECKUX SIBICHUN WM (PU3HMUECKUX CBOMCTB TEl
(KanmuJUIApHBIE SIBIICHUS, 3aBUCUMOCTb JABICHMSA BO3[yXa OT €ro o0bEMa, TeMIlepaTyphl; CKOPOCTH
npoIiecca OCTHIBAHUS/HATPEBAHUS MIPH M3ITYUYECHUH OT [[BETa M3JIy4YarOIIeH/TOTIOMA0NICH TOBEPXHOCTH;
CKOPOCTb UCIIAPEHHS BOJbI OT TEMIIEPATYPbl KUAKOCTH U IUIOIIAAU €€ IIOBEPXHOCTH; JJIEKTPU3aLUs TE
U B3aMMOJCHCTBUE DJIEKTPUYECKHUX 3aps/iOB; B3aMMOJEHCTBHE NOCTOSHHBIX MAarHUTOB, BHU3YyaJIW3alMs
MarHUTHBIX IOJIEH IMOCTOSIHHBIX MAarHWTOB; JEMCTBHMSI MAarHUTHOIO IO Ha IPOBOJHUK C TOKOM,
CBOWCTBA JJIGKTPOMArHWTa, CBOWCTBA JJIEKTPOJBUTATENS TIOCTOSHHOTO TOKa): (HOPMYIHPOBATH
poBepsieMble MPENOI0KEHNs, COOMPaTh YCTAHOBKY M3 HPEJIOKEHHOro 000OpYyIOBAaHUS; OMMUCHIBATH
XOJ] onbITa U (POPMYJIMPOBATH BBIBOABI;

—  BBIIOJHATH MpPsSIMbIE MU3MEPEHHsI TeMIEepaTypbl, OTHOCUTEIbHON BIAXKHOCTH BO3JyXa, CHJIbI
TOKA, HAIPSDKEHUS C MCIIOJIb30BAHMEM AaHAJIOTOBBIX NPUOOPOB U JATYMKOB (PU3UUYECKUX BEJIUYUH;
CpaBHUBATh PE3yJIbTAaThl U3MEPEHUN C YUETOM 33JaHHOM aOCOIIOTHOM MOTPELIHOCTH;

—  IPOBOJUTH MCCIEAOBAaHUWE 3aBUCHUMOCTH OJHOM (DPU3MYECKON BEIMYMHBI OT JPYroll c
UCIIOJIb30BaHUEM MPSIMBIX HM3MEPEHHUH (3aBHCHUMOCTbH COINPOTHUBIEHHUS MPOBOJHMKA OT €ro JUIMHBI,
IUIOMIAM ITONEPEYHOI0 CEYEHUs M YJEIbHOTO CONPOTHBIICHHS BEUIECTBA ITPOBOJHMKA; CHIIBI TOKA,
UIYLIEro 4Yepe3 MPOBOJHUK, OT HAIPsLKEHUS Ha MPOBOAHHUKE; MCCIENOBAaHUE IIOCIENOBATEIBHOIO U
HapajjieIbHOTO COEIMHEHWH NPOBOJAHMKOB): IUIAHUPOBATh HCCIEIOBaHHUE, COOMpPATh YCTAHOBKY W
BBIMOJHATh U3MEPEHMsI, CIeAys MpeaoKeHHOMY IUIaHy, (UKCHpPOBaTh pe3yJbTaThl MOJYyYEHHON
3aBUCHUMOCTH B BUJI€ TaOJIMI U TpauKOB, 1€7aTh BHIBOJBI 110 Pe3yIbTaTaM HUCCIIEI0BAHUS;

— TPOBOJUTH KOCBEHHBIC M3MEpPEHUS (U3UYECKUX BeTUYNH (yIeabHas TETUIOEMKOCTh BEIIECTBA,
COTIPOTHBIICHHE MPOBOJAHMKA, padOoTa M MOIIHOCTh JJIEKTPUUECKOTO TOKA): MJIAHUPOBATh W3MEPEHHS,
coOMpaTh DJKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys TMPEAJIOKEHHON WHCTPYKIIMU, W BBIYUCIATH
3HAYEHUE BEITUYUHBI;

— co00aTh MpaBUiIa TEXHUKU 0€30IaCHOCTH IpU paboTe ¢ 1abopaToOpHBIM 000PYI0OBAHUEM;

— XapakTepH30BaTh MPHUHIIUIBI JCHCTBHUS H3y4EHHBIX MPHOOPOB U TEXHUYECKUX YCTPOUCTB C
OMOpON Ha WX OMHCaHWs (B TOM YHMCJE: CUCTeMa OTOIUIEHHUs JIOMOB, TUTPOMETp, MapoBas TypOuHa,
aMIepMeTp, BOJBTMETP, CUETYHK DJIEKTPUYECKOW HSHEPTruH, DIEKTPOOCBETHTENbHBIE MPUOOPHI,
HarpeBaTeNIbHBIC AJIEKTPONPHOOPHI (TPUMEPHI), DIICKTPUYCCKHE TPEIOXPAHUTEIN; SJICKTPOMATHHMT,
JJICKTPOJABUTATENIb TIOCTOSIHHOTO TOKAa), HWCIOJB3ys 3HAHHS O CBOWCTBAaxX (DM3MUCCKHUX SBICHUH U
HEOOXOoauMbIe (U3NYECKUE 3aKOHOMEPHOCTH;



— pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M M3MEPHUTEIbHBIE MPUOOPHI IO CXeMaM U
CXEMaTHYHBIM PHCYHKaM (KHJIKOCTHBIH TEpMOMETp, TEPMOC, IMCHUXPOMETP, TUIPOMETp, JIBUTATEINb
BHYTPEHHETO CropaHus, OSJIEKTPOCKOI, PEOCTaT); COCTaBIATh CXEMBbl JJIEKTPUYECKUX LEemed cC
MOCIE0BATENbHBIM M TapaUIeIbHBIM COEJUHEHUEM JJIEMEHTOB, pa3iinyas YCJIOBHBIE 0O0O03HAYEHUS
AJIEMEHTOB 3JIEKTPUUECKUX LIETIEH;

— IHPUBOIUTH HpI/IMepBI/HaXOI[I/ITB I/IH(bOpMaI_II/IIO 0 IpuMepax HNpPakKTHYECKOTO HCIIOJIb30BAaHUSA
(1)I/I3I/ILICCKI/IX 3HAaHUH B HOBCCI[HCBHOI\/'I KHU3HU 1A obecneyeHnss 0€30MAaCHOCTHU IIpu O6paI_HeHI/II/I C
an6opaMH n TCXHUYCCKUMHU YCTpOﬁCTBaMH, COXpaHECHUA 300POBbA U CO6J'IIOI[CHI/I$I HOpM
9KOJIOTHYCCKOI'0O ITIOBCACHUS B Oprn(anmeﬁ cpeac,

— OCYHICCTBJIATH IIOHUCK HH(bOpMaL[I/II/I (l)I/I3I/I‘IeCKOl"O COZACpIKaHUA B CETU HHTCpHeT, Ha OCHOBEC
HMCIOIINXCA 3HAHUN U HYTGM CpaBHCHHA OOIOJHUTCIBHBIX HMCTOYHUKOB BBIACIIATH I/IH(i)OpMaI_II/IIO,
KOTOpas sABJISACTCS HpOTHBOpe‘IHBOﬁ HJIM MOJKET OBITh HCI[OCTOBCpHOﬁ;

—  HCHOJb30BAaTh IpPU BBINOJHEHUH YYEOHBIX 3aJaHUi Hay4yHO-NOMYJSPHYIO JIUTEPaTypy
(U3NIECKOro CopepiKaHus, CIPaBOYHBIE MaTepUaibl, pecypchl cetd HHTepHeT; BianeTh NpuéMaMu
KOHCIIEKTUPOBAHU TEKCTa, MpeoOpa3oBanus HHPOPMAIK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

— co3JaBaTh COOCTBEHHbIEC TUCHbMEHHBIE U KpAaTKUE YCTHBIE COOOIIEHHs, 000011ast HHPOpMaLUIO
U3 HECKOJBbKMX HCTOYHHUKOB (PU3NYECKOIO COJEp:KaHUsA, B TOM YHUCIE NYOJIMYHO HPEACTaBIATH
pe3yabpTaThl IPOEKTHOW WM HMCCIENOBATEIBCKOM JIEATEIbHOCTH; IIPU 3TOM I'PAMOTHO HCIOJIb30BaTh
W3y4EHHBIN MOHATHHHBIN anmapar Kypca (pu3uKu, COMPOBOXKIATh BHICTYIICHHE MTPE3CHTAIHEH;

— IIPpH BBIIOJHCHUHU y‘le6HLIX IIPOCKTOB U I/ICCJ'IeI[OBaHI/Iﬁ (1)I/IBI/IIIGCKI/IX IMpoueCCOB paCIpCaACIIATh
0053aHHOCTH B rpymme B COOTBETCTBUHU C IMOCTABJICHHBIMU 3aJa4aMH, CJICAUTDH 3a BbIIIOJIHCHHUEM IlJIaHA
I[CI\/JICTBI/II\/’I U KOPPEKTUPOBATH €TI0, AACKBATHO OLCHUBATH COOCTBEHHBIN BKJIaad B ACATCIbHOCTD I'PYIIIbI;
BBICTPAaNBaTb KOMMYHHUKATUBHOC B33HMOI[C§ICTBI/IC, MMPOSABJIAA TOTOBHOCTH PaspeilaThb KOH(i)J'II/IKTI)I.



TEMATHYECKOE IIJIAHUPOBAHHUE

00bEMa BelecTBa;

OOBsicHeHHE OPOYHOBCKOTO

JBIDKCHHUS, SIBICHUS IUDQy3unn

Pa3INYNi MEKITy HUMH Ha OCHOBE TTOJIOKCHHU
MOJIEKYJISPHO-

KHHETHYECKOIl TEOPHH CTPOCHHUS

BEILCCTBA;

OObsCHEHHE OCHOBHBIX PA3JIMYMil B CTPOCHUI
Ta30B, KHUIKOCTCH 1

TBEP/BIX TEJ C UCIIOJIB30BAHUEM

MOJIOKEHUH MOJIEKYJIIPHO-

KHHETHYECKOIl TEOPHH CTPOCHHUS

BEIICCTBA;

IIpoBenenne ONMBITOB IO

BBIPAIMBAHUIO KPHCTAJUIOB IIOBapeH- HOI CoIn
WIIN caxapa;

Hab6mronenne, nmposenenne n

00BSCHEHHE OIIBITOB IO HAOIIO-

JICHHIO TETUIOBOTO PACIIUPEHHUS

ra30B, XKUAKOCTEH U TBEPBIX TEI;
OObsAcHEeHNE cCOXpaHEHNs 00bEMa

TBép}IHX TEJI, TCKY4€CTH XXUIAKOCTH (B TOM YHUCJIC,

Pa3sHULIBI B TEKYYECTH JUIA Pa3sHBIX WHHKOCTeﬁ),

JIaBJICHUJ Ta3a, Amnanmus NPAKTUICCKUX cn‘ryauuﬁ,

CBSI3aHHBIX CO CBOMCTBAMH I'a30B,
JKUJIKOCTEH U TBEPABIX T,

Ne | HaumenoBanue KosnuecTBoyacon Hara Bujasl nesTeabHOCTH Bunapl, DyekTpoHHbIe (LH(POBLIE) 00pa3oBaTeJbHbIE
n/m | pa3genoB u TeM u3y4yeHust ¢opmbI pecypcsl
IpOrpaMMbI BCEro | KOHTPOJbHbIE | MPAKTHYECKHE KOHTPOISt
padoTsl padoTsl
Paznen 1. TensoBble siBJIeHHS
1.1. | Crpoenue u 7 1 0 HaburoieHue 1 uHTEprIpeTanyst Verubiii https://www.yaklass.ru/p/fizika/7-
CBOHCTBA BEMICCTEA OILITOB, CBHIETENLCIBYI0NX 06 onpoc; klass/stroenie-veshchestva-11123
ATOMHO-MOJIEKYJIIPHOM CTPOCHHI ITncpMeHHBIH o
. b P . https://foxford.ru/wiki/fizika/osnovnye-
BEILECTBA: OIBITHI C PACTBOPEHUEM PA3THYHBIX KOHTPOJIb;
BEILECTB B BOJC; KonTtposnsHas polozheniya-mkt-i-ih-opytnoe-
Penenye 37121 110 OUEHUBAHHIO pabora; obosnovaniehttps://videouroki.net
KOJINYECTBA aTOMOB MJIH MOJICKYJI B CAMHHULIE Tectuposauue;




1.2. | TennoBbie mponecest | 21 2

OO00CHOBaHME MPaBUII U3MEPEHUS
TEMIIEpPaTyphl;
CpaBHEHHE Pa3IUIHBIX CIIOCOOOB

YeTHblit
onpoc;
KontponpHas

M3MepeHHs U 1Kan Temnepatypsl; Habmonenue u | pabora;

00bsICHEHHE OIBITOB, AEMOHCTPUPYIOMUX

U3MEHEHUe
BHYTPEHHEN SHEPrHu Tena B

pe3yabTaTe TEIIONEpeaaIn u p8.60TBI BHCIOIHUX

CHJT,

HabmroneHue 1 00bSCHEHHUE ONBITOB, 00CYXKICHHE

HPaKTHYECKHX

Tectuposanue; JlabopaTopHas pabora;

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-iavleniia-12324/teplovoe-
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
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Paznen 2. DneKTpHUecKHe H MATHHTHBIE SIBJIEHHUS

2.1. | DaekTpu4eckue 7 1
3apsabl.

3apsizKeHHBIE TeJIa U
UX B3aUMOJIelicTBHE

15.12.2022
15.01.2023

HabutoieHre 1 IpoBeICHNE OIBITOB
10 JIEKTPH3ALHH T IIPU
COMPHKOCHOBEHHHU U HHIYKLHCH;
Hao0mronenue u o0bsicHEHHE
B3aMMOJICHCTBHS OJHOMMEHHO U
Pa3sHOMMEHHO 3apsHKEHHBIX TEI;
OOBbsiCHEHHE MPHHIIUIIA IEHCTBUSL
9NMEKTPOCKONA;

OOBsiCHEHHE SBICHUHN AIIEKTPU3ALUH
[pPH COMPUKOCHOBEHUH TEN U
HHAYKIHEH C HCTIOMb30BAHHEM
3HAHHIT 0 HOCHTEISIX JIEKTPHICCKHIX
3apsIIOB B BEIIECTBE;
PacrioznaBanue u 00bsICHEHHE
SIBIICHHI JIEKTPH3ALHH B T10-
BCE/THEBHOM KH3HH;

HaburofieHre 1 00BSICHEHUE OTIBITOB,
WUTIOCTPUPYIOIIHX 3aKOH
COXPaHEHHs HIEKTPHUYECKOTO 3apsia;
HabutoieHue OIBITOB 110
MOJICITHPOBAHHIO CUJIOBBIX JIMHUI
INEKTPUYECKOTO TOJIS;
HWccnenosanue neicTBus
9NEKTPUYECKOTO TSI Ha
IIPOBOIHUKY U IU3JIEKTDUKH:

2.2. | MocTostHHBII 20 1
3JIeKTPUYeCKHii TOK

16.01.2023
05.04.2023

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

orpoc; https://videouroki.net/
[TucpbmMeHHBIN
KOHTPOJIb;
KoHtponsHas
pabora;

Habmonenune pa3imyHbIX BUOB
JIEUCTBUS EKTPUUECKOTO TOKa U
00Hapy)KeHHe STUX BHIOB ICHCTBUS B
HOBCEJHEBHOM JKU3HH;

COopKa ¥ HCIBITaHUE HEKTPUIECKOI
LIeNU OCTOSHHOTO TOKA;

H3mepenue cHiIbI TOKa
aMIIepMETPOM;

HW3mepenne 371eKTpHIECKOTO

YcrHbiit https://www.yaklass.ru/p/fizika/8-klass/izuchaem-elektricheskie-iavleniia-12351/elektricheskii-
oIpoc; tok-elektricheskaia-tcep-galvanicheskie-elementy-12359

IucbMenHBII
KOHTPOJIb;
KontponeHas
paborta;
TectupoBanue;
JlabopatopHas
paborta;




HaNpsDKEHUs BOJIBTMETPOM;
IIpoBenenue u 00BbICHEHNE OIBITOB,
JIEMOHCTPUPYIOIIHUX 3aBUCUMOCTb
9NIEKTPUYECKOrO COPOTHBIICHHS
IPOBOAHMKA OT €r0 JIIUHBI, TIOMAH
HONEPEeYHOr0 CEUCHHS U MaTepHaa,;
HccnenoBanue 3aBUCHMOCTH CHIIBI
TOKa, IPOTEKAIOIIEro Yepe3
PE3HCTOP, OT CONPOTUBIIECHUS
pe3HCTOpa U HapsHKEHHHA
pesucrope;

IIpoBepka npaBuia CI0KEHUs.
HaNpsDKEHUH NIPH N0CIIe10BATeIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB;
ITpoBepxka mpaBuia A CUIIBI TOKA IPU
napajuIeIbHOM COeTUHEHHI
PE3HCTOPOB;

Amnanus cutyanuit
HOCNIeZI0BATENBHOTO U
HapajuIebHOrO COeAHHEHUs
HPOBOAHUKOB B JOMAITHUX
JNEKTPUUECKUX CETAX;

Pemenne 3aau ¢ UCIONB30BaHHEM
3axoHa OMa 1 popmyIt pacuéra
9NIEKTPUYECKOTO COMPOTHBIICHHUS TIPH
HIOCJIEI0BATEILHOM H TTapaLIeTbHOM
COEAMHEHNH ITPOBOJHHIKOB,;
Omnpenenenne padboTsI
9NIEKTPUYECKOTO TOKA,
HPOTEKAOIIEro Yepe3 Pe3ncTop;
OrmpeienieHne MOIHOCTH
9NEKTPUYECKOr0 TOKA, BBIICTIEMON Ha
pesucrope;

HccnenoBaHne 3aBUCHMOCTH CHITBI
TOKa 4epe3 JIAMIIOUKY OT HaIlPsDKEHHS
Ha HEl;

Onpenenenne KI1/1 Harpeatens;
HccnenoBanue nmpeoOpa3oBaHus
SHEpruu MpH NobEME Tpy3a
9NIEKTPOIBUTATEIIEM;

OOBsiCHEHHE YCTPOUCTBA U IIPHHIIUIIA
JelCTBHS TOMAIIHHX

9IIEKTPOHAT PeBATEIbHBIX IPHOOPOB;
OOBsICHEHHE IPHINH KOPOTKOIO
3aMBIKaHUS U IPHHIAIA JeHCTBHSL
IJIaBKUX NpeloXpaHuTeNei;







2.3. | MaruuTHbIe
SIBJIEHHSI

06.04.2023
27.04.2023

HccnenoBanue MarHuTHOro
B3aUMOJIEHCTBHS MOCTOSHHBIX
MarHuTOB;

H3yueHne MarHMTHOIO MOJIs
HIOCTOSTHHBIX MarHUTOB IIPH HX
00beIHEHNH U Pa3/IeNICHNH;
IIpoBeneHue OIBITOB 110
BH3YyalIM3aIUH M0JISI TIOCTOSTHHBIX
MarHUTOB;

W3ydenue sBIEHUs HAMATHUUUBAHUS
BEIIECTBA;

HccnenoBanue neiicTBusL
9NIEKTPUYECKOr0 TOKA HAa MATHUTHYIO
CTpEIIKY;

IIpoBenenue onbITOB,
JIEMOHCTPUPYIOIIHX 3aBUCUMOCTb
CHIIBI B3aUMOJICHCTBHS KaTYIIKHU C
TOKOM U MAarHuTa OT CHJIbI H Ha-
IpaBJICHUs TOKA B KaTYIIKE;

AHanu3 cuTyalui IpakTH4ECKOro
IPUMEHEHHUS 2IEeKTPOMAarHHTOB (B
OBITOBBIX TEXHUYECKUX YCTPOHCTBAX,
HPOMBILIIEHHOCTH, MEAUIIMHE);
HW3yueHue neificTBHSA MarHUTHOTO
TOJIs Ha TIPOBOJHHUK C TOKOM;
N3yuenne neiictBus
IJEKTPOIBUIATENS;

HWsmepenue KITJ
9JIEKTPOIBUIATENIEHON YCTaHOBKHY;
PacrniosHaBanue 1 aHAIN3 Pa3INYHBIX
IPUMEHEHHIT 2IeKTpoABUTaTENeH
(TpaHCHOPT, OBITOBEIE YCTpOHCTBA U

e

YeTHblit
ompoc;
[MucbMeHHBIH
KOHTPOJIb;
KontponsHas
pabora;
JlaboparopHast
pabora;

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

2.4. | Dl1eKTPOMATHUTHASI
HHYKIHS

28.04.2023
14.05.2023

OTIBITHI TI0 MCCIETOBAHUIO SIBIICHUS
9JIEKTPOMATHUTHON MH/yKINH:
HCCIIeIOBaHNE W3MCHEHHUI 3HAYCHHS
U HATIPABJICHHS HHIYKIIHOHHOTO
TOKa,;

YcrHslit
ompoc;
Kontponenas
paborta;

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

https://videouroki.net
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PesepBHoe BpeMst

OBLIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

68

11




IHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KoanuecTBo yacos Jara Buapml,
n/n u3ydeHust | popmbl
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
KOHTPOJIS
padoThI padoThI

1. |IloBTOpenue Marepuaina 7 1 0 0 YcTHBIN
KJacca OIIpoC;

2. |IloBTOpeHue marepuana 7 1 0 0 YcTHBIN
KJjacca OIpoC;

3. | OCHOBHBIE MTOJIOKEHUS 1 0 0 Y CTHBIH
MOJICKYJISIPHO-KMHETHYECKOM OIpoC;
TEOPHH CTPOCHUS BEIIECTBA

4. | Mopenu TBEPaOTO, XKuaKoro u |1 0 0 YcrHbIH
ra3000pa3HOro COCTOSHUIA OIpoC;
BEIIIECTBA

5. |Kpucrammnueckue u amopgusie |1 0 0 YcTHbIl
TBEPIIBIC TEIIA OIpoC;

6. | TemioBoe pacipeHue u 1 0 0 Y CTHBIH
oxkarue. KanuspHeie OIIpOC;
SIBJICHUSL.

7. | O6oOmIarOIIHiA YPOK IO TEME 1 1 0 YcrHbli
"CTpoeHue u CBOMCTBA ompoc;
Beniectsa" TectupoBaHue no Tectuposanue;
teme "CTpoeHue 1 cBOicTBa
BeniecTa"

8. | Temmneparypa. BHyTpeHnHss 1 0 0 VeIl
SHEprus OIIpOC;

9. | CriocoObl n3MeHEHHSI 1 0 0 YcrHbii
BHYTPEHHEHN SHEPTrUn OIIpOC;

10. | Buns! Temonepenaun 1 0 0 VYcTHbIi

OIIpoc;

11. | Terutonepenaua B mpupoe U 1 0 0 Y CTHBIH
TEXHUKE OIIpoc;

12. | TerutoBbIe sIBIICHUS 1 1 0 Kontponbhas

pabora;

13. | KonnuecTBO TEIUIOTHI. 1 0 0 YcTHBIH
VY nenbHas TEMI0EMKOCTh OTpoc;

BCIICCTBA




14. | JTabopaTopHas paboTa Jlaboparopnas
"UccnenoBanue u3BMEHEHUS CO pabora;
BPEMEHEM TEMIIEPATYPhI
OCTBIBarOIIECH BOJIbI"

15. | TerutooOmeH. JIabopaTopHas JlaGopatopHas
pabora "CpaBHeHue pabora;
KOJIMYECTB TCIUIOTHI TIPU
CMEITUBaHUH
e

16. | YpaBHeHue TemioBoro OanaHca. Jlaboparopuas
JlaGopaTtopHnast pabora pabora;
"OnpeneneHue yaeinbHoOi
TerI0EMKOCTH BemecTBa"

17. | Pemenue 3ama4 1o reme VYcrubii
"TerrooOmen" OTIpoc;

18. | [1naBieHue u oTBEpACBaHUE VeIl
KPUCTATMICCKHIX BEIICCTB OTIpocC;

19. | YaensHas TeruioTa miaBiIeHU. YcTHBIN
Pemenue 3agad mo teme OIpOC;
"Pacuer KoJaHMYeCTBA TCILJIOTEHI,

MOTJIONIAeMOr0 TIPH TJIaBICHUN
Y BBIJICISIEMOTO TIPH
oTBepaeBaHUN"

20. | [TapooOpa3zoBanue u Y CTHBIH
KoHAeHcanus. VcnapeHnue Ompoc;

21. | BnaxxHOCTh BO3/1yXa VYcTHbIi

OTIpoC;

22. | I3MepeHue BIAKHOCTH JlaGopaTtopHas
Bo3ayxa. JJaboparopHas pabora pabora;
"OnpeneneHne OTHOCUTEIbHON
BJIAKHOCTH BO311yxa"

23. | Kunenue. Y nenbHas Teriora YcTHBIH
napooOpa3oBaHUs OTIpoC;

24. | PemieHue 3a/1a4 1o TeMe VYcrHbIi
"N3meHeHune arperaTHeIX Ompoc;
COCTOSIHUM BemiecTna' [TucemenHbII

KOHTPOJIb;

25. | DHeprus TOUMBA. Y IeNIbHAs YcTHBIH

TEIJIOTa CTOPAHMS OTIpocC;




26. | [TpuHIHMITBI paOOTHI TEIIIOBBIX YcTHbIl
npurareneit. KII/ rennosoro Ompoc;
JBUTATEIs TectupoBanue;

27. | Pemienue 3amad4 1o teme VcTHBIN
"TennoBsle aBiaeHna". Bumnl OTpoc;
TeIIonepe1auu, KOJIMIECTBO
TEIUIOTHI, U3MCHCHHE
arperaTHbIX COCTOSTHUI
BEIIIECTBA, BJIAKHOCTh BO31yXxa"

28. | Pemenwe 3a7a4 1o TeMe VYcrHbIM
"TennoBsle aBiaeHna". Bumnl OTpoc;
TeIIoTepeIauu, KOJIMUECTBO [InceMeHHBII
TEILIOThI, U3MEHEHHUE KOHTPOJIb,
arperaTHbIX COCTOSIHUI
BEIIIECTBA, BIAKHOCTh BO3ayxa"

29. | TerIoBbI€E ABIICHUS KontponbHas

pabora;

30. | DnexTpu3anus Tel. Ycrubii
B3aumoneiicTBre 3apsyKeHHBIX Oompoc;

TelL.
31. | QnekTpockon VYcTHbIi
Ompoc;
32. | DnekTpuueckoe moJe. VYcTHbIi
Ompoc;
33. | Hocutenu a1eKTpUUeCcKuX Y CTHBIH
3apsiioB. 3aKOH COXpaHEHUs OTIpoC;
AIEKTPUIECKOTO 3apsia
34. | Ctpoenne atoma VYcTHbIi
OTIpoC;

35. | [IpoBOAHMKH U TUAIIEKTPUKH. VYcTHbIi
OTIpoC;
ITnceMeHHEBIN
KOHTPOJIb;

36. | DeKTpHUYECKUil TOK. TectupoBanue;

W cTOYHMKHY 31EKTPUIECKOTO
Toka. TecTupoBaHue Mo TemMe
"DNeKTpUUECKue ABICHUS




37. | DnexTpudeckas 1emnb U eé YcTHbIl
cocTaBHbIe yacTH. [IpaBuia ompoc;
TEXHUKU 0€30IaCHOCTU TPU
paboTe ¢ ANEKTPUUECKUMU
HensMu

38. | DireKTpUYECKHii TOK B YcTHBIH
MeTamiax. JencTBus OIpoc;
ANEKTPUYECKOTO TOKA. JlukTaHT;
Hanpasnenueroka.

39. | Cuita toxa. EqMHUALBI CHITB YcrHbli
TOKA. OIpoC;

40. | Amnepmetp. M3mepenue cuiibi JlaGopatopHnas
Toka. .JlabopaTtopHas pabora pabora;
«CO0opKa 2NeKTPUIECKON 1Ienu
Y U3MEPEHUE CUIIBI TOKA B €€
Pa3IMYHBIX yYaCTKaX»

41. | DnekTpuYecKoe HANPSHKCHHUE YcrHbI
EnuHuLbl HanpsKeHUs. OTIpoC;
BonsTmeTp. N3mepenne
HaAPSDKEHUS.

42. | JJaboparopHast pabota Jlaboparopnas
«3mepeHne HanpsDKeHUs Ha pabora;
pa3IMYHBIX y4acTKax
AIIEKTPUUYECKON ETIH»

43. | DnexTpuuecKoe VeIl
COIIPOTHUBIIEHUE ITPOBOIHUKOB. OIIpOC;
EnuHuips conpoTUBIeHHUS.

44. | 3aBUCUMOCTb CHJIBI TOKA OT YcTHBIH
HanpsokeHus. 3akoH Oma aiis OIpoC;
y4yacTKa LemH.

45. | Pacu€t conpoTUBICHHUS VYcTHbIi
IPOBOJIHUKOB. Y I€JbHOE OIIpOC;
COIIPOTHUBIICHHE.

46. | Peocratsl. .JJTabopaTtopHast JlaGopatopHas
pabota «PerynupoBaHue CHIIbI pabora;

TOKa PEOCTaToOM»

47. | JlaboparopHas paboTa Jlaboparopnas

«OmnpeneneHre CONPOTUBIICHUS pabora;

IIPOBOJHMKA ITPU TOMOILU
BOJIBTMETPA U aMIIEPMETPay




48. | I[TocnenoBarenbHOE YcTHBIH
COEIMHEHUE MPOBOIHUKOB OTIpoC;

49. | [NapayienbHOE COSTMHECHUE YcTHbIH
MIPOBOIHHUKOB OTpoc;

50. | Pemenne 3amay. YcrHbIi

OI1poC;
JIMKTaHT;

51. | PaGoTa U MOLITHOCTH YcTHbIH
ANEKTPUYECKOTO TOKA. OI1poC;

52. | JlaboparopHas pabota « Jlaboparopnas
N3mepenrie MOITHOCTH U pabora;
paboThI TOKA B DIIEKTPUUECKOMN
Jamre»

53. | HarpeBanue npoBoHUKA YcrHbIi
ANEKTPUYECKUM TOKOM 3aKOH OTpoc;
[xoyna-Jlenna. Jlamna
HaKaJMBaHUS

54. | DnexkTpoHarpeBarTenbHbIC YcerHbII
npubopsl. Kopotkoe Ompoc;
3amblkanue. [Ipenoxpanurenn.

55. | Perrenue 3amauy. YcrHbIH

OTIpoC;

56. | DieKTprUYeCKUE SIBICHUS KonrtponbHas

pabora;

57. | Konnencatop. Pabora Han VYcTHbIi
omuOKamu. Ompoc;

58. | O6o6maroIHii yPOK MO TEME YcTHbIH
"OnekTpuyeckue aBieHus" OITpOC;

59. | Maruutnoe mose. OnbIT YcTHBIT
Opcrena. MarautHoe OIpoc;
OJIE AJIEKTPUIECKOTO

60. | Dnexkrpomaruut. JlaboparopHas Y CTHBIH
pabora «COopka OTIpOC;
AIIEKTPOMArHuTa 1 ero Jlaboparopnas
WCITBITAHUE) pabora;

61. | ITocrostHHBIC VYerubii
Mar"uTel. [leficTBue OIIpoC;

MAar"duTHOTI'O ITIOJISI Ha
IMPOBOAHUK C TOKOM




62. | DnekTpoaBUTATEh 1 1 JlaGoparopHas
IIOCTOSIHHOTO pabora;

Toka. JlaboparopHas pabota
«M3ydeHune 3eKTpuIecKoro
JIBUTATEIIS] TIOCTOSIHHOTO TOKA
Ha MOJICIIHN»

63. | MarautHoe nojie 3emau uero | 1 0 Ycrubii
POJIb JUIS )KU3HU Ha 3emiie OIpoc;

64. | O6001mEeHne TEMBI 1 0 YcrHbli
"OneKTpOMarHuTHbIE OIpocC;

— "

65. | MarHuTHbIC SBICHUS 1 0 KonTponpHas

pabora;

66. | [ToTOpeHHEe 1 0000IICHUE 1 0 YcrHbI
coJiepkaHus Kypca puzuku 8 OIpoC;
knacca. Temsl "CTpoeHue u
CBOMCTBA BEILIECTBA.

TennossiesBieHus"

67. | TToBrOopenue u 0600MIICHHE 1 0 YcrTHbIH
cofepkaHus Kypca puszuku 8 OI1poC;
kJjacca. Temsl "DnekTpuueckue
Y MarHUTHBIC SIBJICHUS"

68. | [ToBTOopeHue u 0000IICHNE 1 0 KontponbHas
coJiepkaHus Kypca puzuku 8 pabora;

OBUIEE KOJIMYECTBO YACOB |68 11

I10 ITPOT'PAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

®dwusuka 8 xinacc/[lepeimkun A.B., OO0 «/IPODAx»; AO «M3natenbctBo [IpocBemienney;
COopuuk 3anad o ¢usuke. 7-9 knaccol - [lepeimkun A.B.

B.N.JIykamuk. CoopHuk 3aaa4 1o ¢pusuke. 7-9 kmacc. M.: [Ipoceemenne,2007.

Matepuan KoMILIEKTa OJTHOCThI0 cO0TBEeTCTBYET [IpumepHoil mporpamme 1o ¢pu3MKe OCHOBHOTO OOIIETO
oOpa3oBaHuUsl, 00513aTEILBHOMY MUHUMYMY COJIEpKaHus, peKOMeHJ0BaH MuHuCTepcTBOM 00pa3oBanus PO.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://videouroki.net/
https://resh.edu.ru/
https://www.yaklass.ru/p/fizika/8-klass/
https://urok.1sept.ru/

https://skysmart.ru/
https://onlinetestpad.com/ru/tests/physics



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHMUE

CrpaBouHble TaOJIUIbI, HOYTOYK, TPOEKTOP, JJIEKTPOHHASI TaHEb.

OBOPYJIOBAHME /151 IPOBEJEHUSI JIABOPATOPHBIX, IPAKTUYECKHUX PABOT,
NEMOHCTPALIUN

1 VccnenoBanue U3MEHEHUsI CO BPEMEHEM TeMIIEPaTyphbl OCTHIBAIOLIEH BOIbI
Tepmometp

Kanopumerp ¢ ropsiueit Bogou

Cexynnomep (4achl)

2 CpaBHEHHE KOJIMYECTB TEIUIOTHI IPU CMEIIMBAHUU BOJBI pa3Hoil Temneparypsl Kaiopumerp
N3meputenbHblid TUIUHAP (MEH3YpKa)

Tepmomerp

Crakan ¢ BojioH

3 U3MepeHue yaenbHO# TemI0EMKOCTH TBEPIOTO Tela

Crakan ¢ BojioH

Kanopumertp

Tepmomerp

Becsl ¢ pazHoBecamu

Meramuueckuil IWIMHAP HA HUTH

Cocyn ¢ ropsiueit Boaou

4 Vzmepenre OTHOCUTENILHOMN BIQXKHOCTU BO3/IyXa

ITcuxpomerp

[Icuxpomerpuyeckas Tadnuma

5 COopka >MeKTPUUECKOH ey U U3MEPEHHE CUJIbl TOKA B €€ Pa3IMYHBIX y4acTKax
Hctounuk Toka

HuskoBoibTHas namna Ha MOJCTaBKe

Kunrou

Amnepmerp

CoenuHuTeNnbHBIE POBOAA

6 M3mepeHue HanpspKeHUs Ha pa3iinyHbIX y4acTKax 3J1.IEMH, H3YYeHUE MTOCIEA0BATEIbHOTO COCTMHEHUS
MIPOBOJIHUKOB

Hctounuk Toxa

Crnupanu-pe3ucTopsl — 2

HuzkoBosrTHAS 1aMIIa Ha OJCTaBKE

BonbsrmeTp

Kurou

CoenuHuTenbHBIE POBOAA

7 PerynupoBaHue CUJIbI TOKA PEOCTATOM

Hctounuk Toka

[Ton3yHkoOBBIN peocTaT

Amniepmerp

Kirou

Coenunut npoBoaa

8 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA B IPOBOJHUKE OT HAIPSDKEHUS HA €70 KOHIAX MPU TOCTOSIHHOM



conpoTuBiieHnu. 3MepeHne conpoTUBIICHHS TPOBOJHUKA
Hcrounnk Toka

Hccnemyemplit poBOAHUK (HEOOIbIAs HUKETUHOBAS CITUPAIIB)
Amnepmerp

BoasT™eTrp

Peocrar

Kunrou

CoenuHuTenbHbIE IPOBOAA

9 Usmepenue pabOThl 1 MOIITHOCTH TOKA

Hcrounnk Toka

HuskoBosnbpTHas namna Ha MOJCTaBKE

BonbrmeTp

Awmnepmerp

Kirou

CoenunuTenbHbIC POBOIA

Cexynnomep

10 COopxka 3MeKTpoMaruHuTa 1 UCIbITAHUE €ro B ICHCTBUU
Hctounuk Toka

Peocrar

Kurou

CoenuHuTenbHbIE IPOBOAA

Kommnac

Jeranu nist cOOpKH SIEKTPOMArHuTa

11 N3yuenune aneKTpU4eCcKOro ABUraTelIs IOCTOSTHHOTO TOKa Ha MOJIEIN
Mopaenb 37eKTpoABUTATENS

Hctounuk Toka

Kirou

CoenunuTenbHBIE MPOBOIA

MJIAHIIET

IIJJACTUKOBBINA KOBPUK

npo3paqH51171 MOJIYIUJIUHAP
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