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IIOSACHHUTEJIBHAS 3AIINCKA
IIporpamma no ¢u3uxe na YPOBHE OCHOBHOTO 001Hero 00pa3soBaHys COCTABICHA HA OCHOBE
NONOXKEHAH M TpeBopanmil K Pe3yIpTaTaM OCBOCHHA Ha 0a30BOM YPOBHE OCHOBHO
00pa3oBaTenLHOMH LIporpaMMmel, peacTasieHasx 8 ®IOC 000, a Taxxke ¢ yu€tom denepannHoi
pabouyeii nporpaMME! BoCHTAHKS 1 Konuenuuu npenogapanms yue6aoro npeaMeta «Du3HKay.
Conepxanune nporpamme! mo ¢usnke HanpaBiIeHo Ha GopMHpOBaHUEe €CTECTBEHHOHAYYHOM
TPAMOTHOCTH OOYYAIOIMHXCA W OPTraHH3AIHIO U3yueHHs QH3HKM Ha JEATENBHOCTHOM OcHOBe. B
NporpaMMe 1o (QH3HKE YYHTBIBAIOTCS BO3MONKHOCTH yueGHOrO mnpeaMera B peanH3auu
Tpebosannit ®IOC 000 k MUIAHUPYCMBIM JIMYHOCTHBIM H METAIPEeIMETHbIM pe3YJIbTaTaM
00yueHus, a TakkKe MEKIPeAMETHEIE CBA3H CCTECTBEHHOHAYYHBIX y4EOHLIX IIPEMETOB Ha YPOBHE
OCHOBHOTO 00ILEro 06pa3oBaHus.
Ilporpamma no dusuke ycranasnusaer pacnpejienienHe yqeOHOrO MaTepHana MO TOJAM
obywenus (mo wmaccam), HpCATaracT NPHUMEPHYIO [OCIAE0BATENbHOCTE H3YUCHHS TeM,
OCHOBAaHHYIO Ha JIOTHKE Pa3BHTHS MPeIMETHOro COACpKAaHHA W YYETE BO3PACTHBIX 0COOEHHOCTE
obyuarommxcs.
Hporpamma no dusuxe pa3paboTana ¢ LIENbIO OKa3aHUS METOIUIECKOH MOMOIIH YUHTEIO B
Co3nanuu paboyeit nporpaMMsl mo y4eOHOMY TIpenMerTy.
®usuka sengercs CHCTEMOOOpa3yIoMM [yist €CTECTRCHHOHAYYHBIX YYeOHBIX IpeMETOB,
MOCKOMbKY (H3HYECKHE 3aKOHBI JIGKAT B OCHOBE NPOLLECCOB M ABJICHHIH, U3Yy4acMbIX XHMHCH,
buonoruei, acTpoHoMuelt u usHueckodf reorpafuell, BHOCHT BKIaj B €CTEeCTBEHHOHAYYHYIO
KapTHHY MHpa, HpefoCTaBiseT Haubojee SCHbIE 00pasupl NPHMEHEHHS HAYYHOTO METO/A
TIO3HAHHA, TO €CTh CNOco6a N0TyYeHHS TOCTOBEPHBIX 3HAHMIA O MHpE.
Onmua m3 rnaBHbIX 3amau dusmueckoro 00pa3oBaHHs B CTPYKTYpe obimero obpaszoBaHms
COCTOHT B (hOpMHpOBAHUH CCTECTBCHHOHAYYHOH TIpaMOTHOCTH M MHTepeca K Hayke Y
obyuaromuxcs,
Hsyuenne ¢mamkum Ha 6azoBom YPOBHE I@peanoyiaraeT OBIAfCHUE CIEMyHOMHMH
KOMITETCHTHOCTAMM, XapaKTePH3YIOIHMH CCTECTBEHHOHAYYHYIO IPAMOTHOCTD:
® HAyYHO OOBACHATH SBICHUS;
¢ OUCHHBATH M NOHAMATH OCOGEHHOCTH HAYYHOTO MCCIIELOBAHHS;
¢ MHTCPNPETHPOBATL JAHHLIE M HCIONB3OBATH HAYYHbIE JOKA3ATENbCTBA IS
NOTyYeHNs BHIBOJIOB.
Hemn u3yuenws ¢usuku Ha YPOBHE OCHOBHOro ofmero obpa3oBaHHs ONpeaencHH B
Konnenuuu npenonasamus y4eGHOTO mpenmera «Du3HKa» B 0OGPazOBATENBHbIX OpraHH3auHAX
Poccnitckoii ®enepanuy, PCAIM3YIOMUX  OCHOBHBIC 00IIeo0pa3oBaTeNbHElE  NPOrpaMMEL,
YTBCPXKACHHOH pemnenveM Konneruu Munrcrepetsa npocsemenus Poccuiickoif Meaeparmu
(npotoxoi or 3 Jexabps 2019 r. Ne [1K4zn).
Henn m3yyenns puzuku:
® NpHOOPETEHHE MHTEpECa M CTPEMIICHMS o0y4aromuxcs K HAyYHOMY H3YHCHHIO
TIPHPOZIB], PA3BHTHE HX HHTEIUIEKTYANBHBIX U TBOPUECKHX CIIOCOBHOCTEIE;

® Ppa3sBHTHE IIpPeACTaBICHHIE o Hay4HOM MeTOlNe TMO3HAHHA M (PopMHUpOBaHHE
HCCJICIOBATENLCKOTO OTHOLIEHHS K OKPY3KAIOIIMM ABIICHHAM;

* (popMHpoOBaHUe Hay4HOro MHPOBO33PEHHS KaK PEe3YIbTaTd U3Y4EHHsS OCHOB CTPOECHHS
MATEPHH H QYHAAMEHTAIBHBIX 3aKOHOB (DH3HKH;

* ¢opmupoBanne mpencTapnenuii o ponu (H3HKH NS Pa3sBUTHA OPYTHX €CTECTBEHHBIX
HayK, TCXHHKH H TEXHOJIOTHIA;




PasBUTHC MpPCACTaBICHUE O BOIMOXHBIX cepax Oyaymedt mnpodeccHoHaTbHOM
ACATENIBHOCTH, CBA3AHHOM C (U3MKOM, MOArOTOBKA K JanbHeHieMy o6y4eHHIO B 3TOM
HallpaBIICHHH,

flocTHxeHHe 3THX Lenedl NporpaMMbl mo (u3uKe Ha YPOBHE OCHOBHOIO 0OIEro
06pa30Banus 0GeCIeYNBACTCA PeIeHTEM CICTYIOIKX 3aa4:

NpHOOpETeHUE 3HAHMA O JHCKPETHOM CTPOCHHH BELIECTBA, O MEXaHHYECKUX, TETUIOBBIX,
SMEKTPUYECKHX, MATHUTHEIX W KBAHTOBBIX SBICHUSAX,

NPHOOPETEHHE YMEHHH ONHCHIBATE H  OGBACHATH dH3MYeCKHe SBIEHHA ¢
HCIIONTb30BaHHEM ITONYYEHHEBIX 3HAHMII;

OCBOCHHC METONOB DCIICHHS NPOCTEHIIMX pAcuéTHBIX 33734 ¢ HCIOIB3OBAHHEM
¢usmyeckux Monene#t, TBOpuecKux u HOPaKTHKOOPHEHTHPOBAHHEIX 33744,

Pa3BUTHC yMEHMH HaOMOZATh NPUPOIHBIE SABIEHHA H  BBHIUIOJNHATE  OMBITEL
naGopaTopHele paboTBl M IKCHIEPHMEHTANBHBIE HCCIENOBAHHS C HCIONb3OBAHHEM
H3MEPHTEIBHAIX IPHOOPOB;

OCBOCHHE NPUEMOB paboThl ¢ mEOpMauyedl (U3MYECKOro CofepKaHHMA, BKIIOYAS
HHGOPMAIIMIO O COBPEMEHHBIX HOCTHIKEHMIX (QH3HKH, aHAIM3 U KPHTHYECKOE
OLCHHBaHKE HHPOPMAIHH;

3HAKOMCTBO CO cdepaMi NPOPECCHOHATBHON ASITENEHOCTH, CBA3AHHBIMY ¢ tusuxoi, u
COBPEMEHHEIMU TEXHONOTMAMH, OCHOBAHHBIMH Ha JOCTHXKEHUSIX (PHIMUECKOH HAYKH.

Ha usygenre dusuku (6a3omslit ypomens) ma ypOBHE OCHOBHOTO 001Eero obpa3oBaHHA
OTBOAHMTCA B 8 Knacce — 68 wacos (2 yaca B HEACTIO).




COJEPXXAHHUE OBYYEHUS
8 KJIACC

Pasgen 1. Tennosbie apirenns.

OcHoBHEBIE NONOKEHHs MOJIEKYTAPHO-KHHETHYECKOH TEOpHH CTPOeHHA BellecTBa. Macea u
PasMEpel  aTOMOB M MONeKyi1.  ONbITBL, TONTBEPXKIAIOMME  OCHOBHBIE  [OJNOKCHUS
MOJIEKYIAPHOKMHETHYECKON TEOPHH.

Monemun TBépmoro, xunxoro u ra3000pa3HOTO COCTOSHHUIN BewlecTa, Kpucrammveckue u
aMopdHble Tena. ObbicHERWe CBOHCTR ras’oB, XHAKOCTEH M TBEP/BIX TEI HA OCHOBE IOJI0XKEHHUH
MONEKYIIDHO-KHHETHYECKOH Teopun. CMauyuBaHMe M KallWIIApHEIE  ABleHHS. Temnmosoe
PaclIMpeHHAE H CXaTHeE.

Temneparypa. Cgasb TEMICPAaTYphl CO CKOPOCTBIO TEIUIOBOrO IBH)KEHHA YACTHIL
Buytpennss suneprus. Cnioco6s1 HameHenus BHYTPCHHEH SHEPIrUM: TETUIONepeaaya H COBEPUICHHE
paboTel. Bunsl Tenmnonepenauu: TEILIONPOBOAHOCTE, KOHBEKIHS, H3IyUeHHE.

KomauecTBo Temnoter. Viennhas TemmosMxocTs BeluecTBa. TennooOMEeH M TemioBoe
paBHOBecHe. YpaBHEHME TemnoBoro Ganasca. [liapieHue u OTBEP/ICBAHHE KPUCTAJIHYECKHX
BEOICCTB. YIenbHas TelUIOTa IUIABICHHS. IapooGpasosanne M kopmencaums. Vcmaperue.
Kunenwe. VYaemmas Ttemmora napoobpa3oBaHus. 3aBHCHMOCTL TeMITEpaTyphl KHUIEHHS OT
aTMochepHOro aBIeHHS.

Braxnocts Bo3myxa.

JHeprus Tommpa. Y aensHas TemwoTa CropaHu.

IpuHEDEL paGoTHl TEmNOBLIX ABMraTenci Kili Tennmomsoro psurarens. TemroBwie
ABUraTe/d H 3al0UTa OKPYKAKOIEH Cpepl.

3aKOH COXpaHEeHHS M IIpeBpaLIEHHS 3HEPTHH B TEIIOBBIX NIPOIIECCaX.

Hemoucmpayuu.

HabmoneHnune 6poyHOBCKOro ABHXEHHS.

Habmoaenue muddysun.

Ha6monenne senenuit cMaunsarus u KaMUNIIPHBIX SBICHHH.

Habmoneuue tennosoro PacLIMpeHHs Tel.

W3meHenune napnenus rasa IPH W3MEHEHHH 00BEMa M HarpeBaHHH WIH OXTaXICHHH.
ITpaBana namepenus TEMITEPaTYPBL.

Buer Tennonepenayn.

Oxnaxenue npu corepimeHuu paboTkl,

. Harpesanue npu cosepmenun paboTEI BHEMIHMMH CHIAMH.

10. CpaBHeHue TennoémkocTeit Pa3MHYHEIX BEIIECTB,

11. Habmonenne kunenus.

12. Habmoaenue noctosHcTBa TEMIEPATYphl IPH IJIABICHUY.

13. Mozgenu TeIoBbIx aBHraTee.

Jabopamopnsie paboms: u onsims..

OnsiTel 0 06HApYXEHHIO TeRCTBHS CHI MOJICKYIAPHOTO IIPHTSKEHHS.

OIIBITHI IO BHIPALUBAHHIO KPUCTALIOR IIOBapeHHOH COMNH UM caxapa.

OnbITE 10 HABIIOAEHHIO TEIOBOTO PaCIIHPEHHSA ra30B, )KHAKOCTEH H TBEPABIX Tell.
Onpenenenne naprenus BO31yxa B 6anione mmpHia.

OnbITE, JEMOHCTPHpYIOIIHME 3aBHCHMOCTS OABICHUA BO3AyXa OT €ro oOnéMa #
HarpeBaHMs HITH OXIaXCHUA.
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6. IlpoBepka rHHOTE3bl JHHEHHOH 3aBHCHMOCTH JUIMHBEI CTONOMKA JKHIOKOCTH B
TEPMOMETPHYECKO#H Tpy6Ke OT TeMIIepaTyphl.

7. HabGmoneHue H3MeHEHHs BHYTDEHHeH SHEPrHM Tela B pesysbTaTe TEIIONIepenayd H

paboTHI BHEINHHX CHIL

8. Hccnenonanue sSBIeHAs TemI0o0MeHa IPH CMELLMBAHHE XOJOAHOMH 1 ropsyeit BOJHL

9. Ompesenenue KOMHYECTBA TEIUIOTHI, MOJYHEHHOTO BOZOH IIPH TEILIOOGMEHE ¢ HarpeTsIM

METALTHYECKHM LHIHHIPOM.

10. Onpenesnenne yae/IbHOR TEMNOEMKOCTH BEIIECTRA,

11. HcenemoBanue npouecca HenapeHHs.

12. Onpenienenre OTHOCHTENBHOMN BIAXKHOCTH BO3AYXa.

13. Onpenenenue yaeabHON TEMIOTH ILIABICHHAS JbJIA.

Paznen 2. Jyekrpuueckue ¥ MArHATHDIE ABJIEHHS,

nexrpuzanua Te. iBa pofa dIeKTpUYECKHX 3apsloB. BianMopeiicTaie 3aPAKEHHBIX TE.
3akon Kynona (3aBiHcHMOCTH cHMbI B3aMMOJEHCTBHS 3apMKECHHEIX TEN OT BENMYHHHI 3apAXOB H
PacCTOSHHUA MEXKIY TEIaMHK).

JneKTpHueckoe mnone. HampsxEHHOCTb IIEKTPHYECKOro MO, IIpyHIMD cynepmo3uIuu
SJICKTPUIECKUX MOeH (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexrpuaeckux 3apsaos. DneMenTapHsiii 3ICKTpHYECKHH 3apsa. CTpoeHHe aTtoMa.
IIpoBoamuKH M M3 1eKTPHKH. 3aKOH COXpaHEHUS SNMEKTPUUECKOTO 3apsana.

OnekTpHyecKHi TOK. YCINOBMA CYIECTBOBAHMA JNMEKTpUYecKoro Toka. McTouHuku
TIOCTOAHHOrO ToKa. JIEHCTBHA 3/IEKTPHYECKOrO TOKA (TEINIOBOE, XHMHYECKOEe, MAarHHTHOE).
ONEKTPHYSCKHI TOK B KHIKOCTIX H [a3ax.

Ouextprueckas nemb. Cuma ToKa. DIEKTPHUSCKOE HAIPSKEHHE. ComnpoTuBieHnE
MPOBOMHMKA. YIenbHOE CONpPOTHBICHHE BellecTBa, 3akoH OMa I  y4acTKa UEMH.
IocnenoparensHoe U napaniensHOE coeqHHEHRE IIPOBOIHHKOB.

PaboTa 1 MomHOCTS anekTpuyeckoro Toka. 3akon Jxoymsi-JleHua. DIeKTPHYECKHE LENH 1
TOTPEOHTENTH MEXTPHYECKOH 3HEprHH B OuITy. KopoTkoe 3aMEikanue.

Ilocrosunele MaruuTh. B3amMOReHCTBHE IOCTOSHHBIX MArHWTOB. MarHuWTHOE TMOJe.
MarnnTHoe mote 3eMuy 1 ero 3HaYeHMe 17Is KUIHH Ha 3emie. OmbIT Dpcrega. MarHHTHOE TT0JIE
STEKTPHYCCKOTO TOKA. [IpuMeHeHre 3MeKTPOMArHATOB B TeXHHKe, JIeifCTBHE MATHATHOLO MOJISI HA
TIPOBO/IHAK € TOKOM. JJIEKTPOJIBHTaTeNlb IOCTOSHHOTO TOKA, Mcnonp3oBanue aMeKTpoBUrareneit B
TCXHHYECKUX YCTPOMCTBAX H HAa TPaHCHOPTE,

Ombite:  Qapagmes.  SlBneHme  sneKTpoMarHuTHoW — mEmykumn. llpasmmo  JleHua.
Jnextporerepatop. Cnocobsl Mony4YeHH JMEKTPHIECKON 3HepFHH ONeKTpOCTaHIMH Ha
BO300HOBNAEMBIX HCTOUHHKAX SHEPIHH.

Hemoncmpauuu.

DIEeKTPH3ALHS TE.

JlBa poza NeKTpHYECKMX 3apAIO0B K B3aUMOIEHCTBHE 3aPKEHHBIX TEL.
YCTpoiCTBO M JeHCTBHE 3NeKTPOCKONA.
OneKTpocTaTuyecKas MHIYKIMHA.

3aKOH COXpaHEHHS HIEKTPHYECKHX 3apSI0B.
IIpOBOAHMKY M AU3IEKTPHKH.

Mozenaposanue CHIOBBIX JIHHHIA 3EKTPUYECKOTO O
UCTOUHHKH TOCTOAHHOTO TOKA.

. JieHCTBHA 31€KTPHYECKOTO TOKA.

10 DNEKTPHYECKHH TOK B KHAKOCTH.

11. I'azoBEIit paspsn.
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12. UsMepeHue CHIIBI TOKA aMIIEPMETPOM.

13. V3sMepeHue 3/1eKTPHISCKOro HAPAKEHHA BONLTMETPOM.

14. PeocraT ¥ Mara3suH COIPOTHBICHHIA.

15. BzanmMogeiicTBHe MOCTOSAHHBIX MarHHTOB.

16. MoaeaupoBaHHe HEBO3MOKHOCTH pa3feIeHHs II0II0COB MarHHT4.,

17. MoneanpoBaEHe MarHUTHEIX IT10JIeH MOCTOAHHBIX MATHUTOB.

18. OnsIT OpcTena.

19. MaruuTHOe nojie ToKa. NeKTPOMAartur.

20. [leficTBHE MarHUTHOT'O ITONS Ha NPOBOJHHK C TOKOM,

21. DNeKTpOARUIATEIE NOCTOSHHOTO TOKA.

22. Uccnenopatue SBICHHA 3JEKTPOMArHATHOK HHAYKIHH,

23. Onprter Papaznes.

24. 3aBUCHMOCTEH HaNpaBJIeHUs WHAYKITHOHHOTO TOKa OT YCIOBHH €10 BOSHHKHOBEHHS.

25. DnexTporeHeparop MOCTOSHHOTO TOKA.

Jlabopamopusie pabomst u onvimsi,

1. OnviTel 1o HAOMOASHHIO HEKTPU3ALMH TEI HHAYKIHEH U IPH CONPHKOCHOBCHHUH.

2. HccnenoBaHue neiCTBHS 3IEKTPHYECKOTO MOJA HA MPOBOAHHUKH B THIJICKTPHKH.

3. COopka H npoBepka paboTHI AMEKTPHUESCKON LIETTH MMOCTOSHHOIO TOKA.

4. H3mepeHue U peryMpoOBaHHE CHIIBI TOKA.

5. H3mepenue ¥ peryJiMpoBaHHE HaIIPSIKCHUA.

6. Hccnegopanue 3aBMCHMOCTH CHJIBI TOKA, MIYIIETO YEPE3 PE3UCTOP, OT CONPOTHBICHUA
PE3HCTOPA H HANPSKEHUA HA PE3UCTOPE.

7. OmbITH, JEMOHCTPHPYIOIINE 3aBHCHMOCTD JIEKTPUYECKOTO CONPOTHBISHUA [TPOBOAHHKE
OT €ro JUIHHBI, INOMANH [I0NEPEYHOIC CEUECHHS H MaTepHaa.

8. TlpoBepka mpaBHNIAa CJIOKEHHS HaMpsHKeHWit MPH IIOCIEAOBATE/IBHOM COSIMHEHMH IBYX
DPE3UCTOPOB.

9. IlpoBepka npaBuna AJIs CHIILI TOKA IPH NapalieabHOM COETHHEHHH PE3HCTOPOB.

10. OnpeaencHye paboTHI 3EKTPHUECKOrQ TOKA, HAYILETO YEPE3 PE3UCTOP.

11. Ompexnenenne MOIIHOCTH 3JIEKTPHYECKOTO TOKA, BBIACIAEMOM HA PE3RCTOPE.

12. Uccnenopanue 3aBHCHMOCTH CHJIB! TOKA, HAYHIETO Y€pe3 JIAMIIOYKY, OT HANPDKCHHA HA
HEW.

13. Ompenenenne KI1/] sarpesarens.

14. Uccnemopade MarHHTHOTO B3aHMOICHCTBHA IIOCTOAHHELIX MATHHTOB.

15. U3yucHHe MArHATHOTO 1O IIOCTOSHHBIX MArHHTOB MpH HX O0belHHEHHH H
pasacicHHH.

16. UccnenoBanue neicTBHA 2JIEKTPHYECKOIO TOKA HA MATHATHYIO CTPEIIKY.

17. OnbITH, JEMOHCTPHPYIOMIHE 3aBHCHMOCTD CHIBI B3aMMOACHCTBHA KaTyUKH C TOKOM H
MarHuTa OT CHJIbl TOKA U HallpaBJI€HHA TOKA B KATYIIKE.

18. M3yyenue necTBHA MAarHUTHOIO I10J11 HA TIPOBOJHHK C TOKOM.

19. KoHCcTpyHpoBaHue ¥ H3y4YeHHE paboThl IEKTPOABHIATENS.

20. Usmepenune KI1JI anekTpoaBHraTeIbHOH YCTAHOBKH.

21. OUBITEI O HMCCIENOBAHMIQ SIBJIEHHS 3IEKTPOMArHMTHOM HHAYKIHU: HCCICACBAHUC
H3MCHEHHI 3HaUEHHUA U HaANPaBICHHA HHIYKIIHOHHOTO TOKA.



IVIAHUPYEMBIE PE3YJBTATHBI OCBOEHHSA NPOI'PAMMLI IO ®U3HKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OGPA3ZOBAHUA

H3yqenue Gpu3HKH Ha ypoBHE OCHOBHOIO 001mero o6pa3oBaHus HallpaB/IEHO HA NOCTH)KEHHE

JIHYHOCTHBIX, METAIIPEAMETHBIX H IIPCAMETHEIX 06paBOBaTeJ'II>HBIX PE3YIILTATOB.

B PE3YNbTATC H3IYUCHHA CI)HSHKH Ha YpOBHE¢ OCHOBHOI'Q of1ero 06pa3013aHH51 Y

ofyuaromerocs 6yayT copMHpOBaHE CleYIONHe THYHOCTHEIC PE3YIBTATH B HACTH:

1) IATPHOTHYECKOr0 BOCIIMTAHHA:

— IIPOABICHHE MHTEpeca K MCTOPHH M COBPEMEHHOMY COCTOSHHIO POCCHHCKOH (PHIHUCCKOH
HayKH;

- LIECHHOCTHOE OTHOUIEHHE K JOCTHKSHHAM POCCHHUCKHX YYEHBIX-(DH3HUKOB;

2) rpaKAaHCKOT0 H JYXOBHO-HPABCTBEHHOI0 BOCHHTAHHS:

— TOTOBHOCTH K QKTHBHOMY YY4CTHIO B OOCYXIeHH# OOIIECTBEHHO 3HAYHUMBIX H ITHYESCKHX
Ipo0IeM, CBA3aHHBIX ¢ NPAKTHYECKUM ITPHMEHEHHEM JOCTHXEHHHA QH3HKH;

— OCO3HAHHE BAXHOCTH MOPAIBHO-ITHUYECKUX MPHHUHIIOB B AEATEIBHOCTH Y4EHOTO;

3) 3CTeTHYECKOT0 BOCIIHTAHMA:

— BOCIIPHATHE JCTETHYECKUX KauyecTB (urHyeckolt HaykH: €€ rapMOHHYHOIO IOCTPOCHHA,
CTPOrOCTH, TOYHOCTH, JIAKOHHYHOCTH;

4) HEeHHOCTH HAYYHOTO 1103HAHHA:

— OCO3HAHHE IEHHOCTH (M3IUYECKOH HAYKM KaK MOIIHOIO HMHCTPYMEHTa IIO3HAHHA MHpa,
OCHOBBI Pa3BHTHA TEXHOJIOTHH, BaXKHeHelH coCTaBIAIOMEH KYJIBTY PRI,

— pa3BUTHE Hay4HOH JIOOO3HATETBHOCTH, HHTEPECA K HCCNEN0BATENRCKOM AeATENbHOCTH;

5) hopmupoBaHHA KyALTYPHI 30POBbS H SMOIHOHAILHOr0 (/1aronoJayyns:

— OCO3HAHMe IIeHHOCTH Oe3onacHoro obpasa )H3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE,
BaXXHOCTH NpaBwi 0e30IacHOTO MOBEACHUA HA TPAHCIOPTE, Ha JOpOrax, ¢ JIeKTPHICCKUM H
TETIOBEIM 000pYAOBaHHEM B JOMALIHHMX YCIOBHAX;

— ¢(hOPMHPOBAHHOCTE HaBLIKA pedIeKCHH, IPH3HAHKE CBOETO IpaBa Ha OLIHOKY H TAKOTO XK€
IIpaBa y JpYyroro YeIOBEKa;

6) TpyX0BOT0 BOCIIHTAHHSA:

— AKTHBHOE Y4YacTHE B PELICHHH NpPaKTHYECKHX 3a1ad (B paMKaX ceMbH, 00pa3oBarelbHOH
OpraHH3alHH, TOPOAa, KPas) TEXHONOTHYECKOH H COLMANEHOM HAPaBIEHHOCTH, TPEOYOLINX B
TOM YKCIIE U PU3HYECKUX 3HAHUH,

— HHTEPEC K IPAKTHYECKOMY M3y4eHHIO podeccuil, CBA3aHHBIX ¢ QHIHKOH;

7) 3K0/JOTHIECKOTO BOCTIHTAHHA:

— OpHEHTAllMs HAa NpHUMeHeHHe (M3MUeCKHX 3HAHMH [UIs pellleHus 3agay B obnactu
OKDY>KAaIOLIeH Cpensl, IJIAHUPOBAHHS TTOCTYIIKOB M OLEHKH WX BO3MOXKHBIX IMOCIEACTBHH IS
OKpY>KalOIIEH Cpeabl;

— OCO3HaHHE INI0DANBHOTO XapaKTepa SKOJNOTHYECKUX NPOGIEM H ITyTell HX PELICHHS,;

8) apanTanNH K N3MEHSIOMMMCH YCI0BHAM COMMA/IbHOM H NPHPOAHOi cpeabl:

— NOTPeGHOCTh BO B3aMMOICHCTBUY IPH BHINOIHEHHH MCCIEJOBAHHH H NPOEKTOB GU3NYECKOH
HalMpaBiICHHOCTH, OTKPHITOCTE OIIBITY U 3HAHUAM JAPYTHX;

— NOBBIIIECHHE YPOBHA CBOEH KOMIETEHTHOCTH Yepe3 MPAaKTHYECKYIO AeATCIBHOCT,

— noTpeGHOCTE B OPMHEPOBAHHH HOBBIX 3HAHHIH, B TOM 4ucie GOpMyIHpOBATE HACH, IOHATHS,
THOOTE3E! 0 PU3HUYECKUX 00BEKTaX U ABICHHAX;

— 0CO3HaHKE AePUINTOB COOCTBEHHEEIX 3HAHMM M KOMIIETEHTHOCTEH B 06nacTy Qu3uky;

— IUTAHHPOBAHHE CBOETO Pa3BUTHA B IPHOOPETEHHH HOBBIX QU3HUECKHUX 3HAHHM;



® — CIpeMIICHHE aHAIH3HPOBATb U BBEIABIATH B3aHMOCBA3H NPHPOIEL, OOIIECTBA H SKOHOMHKH, B
TOM YHCJIE C HCIIOJIb30BAHHEM (QH3HYECKUX ZHAHMM;

® — OIEHKA CBOMX JEHCTBHH ¢ YJYETOM BIHSHHA Ha OKpPYXKalOIIYIO Cpedy, BO3MOXHEIX
T0GANBHBIX TOCIEACTBHIA.

METAINPEIMETHBLIE PE3YJIBTATHI

B pe3ynbraTte ocBOCHUS IporpaMMal 1o (u3uKe Ha YPOBHE OCHOBHOTO 0011ero 00pa3oBaHus
y ofysaomerocs OyayT chopMHpOBaHEI MeTampelAMeTHbIe Pe3yJbTATHI, BKIIOYAIOIIHE
NO3HABATEbHBIE YHMBEpCanbHBIE YueOHBIE JEHCTBHSA, KOMMYHHKATHBHEIE YHHBEPCAILHBIE
yueOHbIe NeHCTBHS, PEryIATHBHEIE YHHBEPCANbHEIE YueOHbIe AeHCTBHS.

ITo3HaBaTeIbLHLIE YHHBEpPCAJIbHBIC yqeﬁnue aeiicTeug

bazoBrbie Tornueckne neicTBHA:

BEIBIIATE H XapaKTEPH30BaTh CYyHIECTBEHHbIE IPU3HAKH 00LEKTOB (SABICHHH);
YCTAHABIMBAThH CYLISCTBCHHEIH [IPH3HAK KIACCH(UKALIMH, OCHOBAaHMA /Ui 0OOOIIEHHS M
CpaBHEHHS,;

BBISABJIATE 3aKOHOMEPHOCTH H IPOTUBOPEYHS B PacCcMaTpHRAacMbIX (akTax, JAHHBIX H
HaOMIOICHHSX, OTHOCAIIMXCA K PH3HYECKHM ABICHHAM;

BBIABIATE INIPHYMHHO-CIENCTBEHHBIC CBA3M IpY M3YUeHHHM (PH3HUECKHX SBICHAH H
IPONECCOB, neaTh BHIBOABI C HCIONL30BAHHEM JOEAYKTHBHBIX H HHIYKTHBHBIX
YMO3AKIFOUeHUH, BRIABUIATH FHIIOTE3HI O B3aHMOCBA3AX (QH3HUECKMX BETHUHH,
CaMOCTOATeNbHO BRIOHpATh crocod peieHus yueOnol ¢u3nHueckodt 3ajaum (CpaBHEHHE
HECKONBKHX BAPHAHTOB pelleHHs, BhIOop Haubonee nOAXOAALIEr0 ¢ YYETOM
CaMOCTOATENBHO BBIIEICHHBIX KPHTEPHEB).

bazoBrie HCCTIeN0BaATeAbCKHE NeHcTBHNA!

HCIIONB30BaTh BOIPOCHI KaK HCCIIENOBATENBCKHI HHCTPYMEHT I103HAHMS;

HPOBOJUTH MO CAMOCTONTEIBHO COCTABIEHHOMY ILIAHY OMNBIT, HECIOXKHBIH (PHIMIECKHH
3KCTIEPUMEHT, HeOONBIIOE HCCIEI0BAHNE (PU3HYECKOTO SBICHHUS;

OLICHMBATh HA IPUMEHHMOCTh M JOCTOBEPHOCTh HH(DOPMAIHIO, TIONYUYEHHYH B XOJIe
HCCIICAOBAaHMS MJIH 3KCIIEPHMEHTA;

CaMOCTOATENEHO (HOPMYIHPOBaTh 0000ILEHHS W BRIBOABL [10 pe3yNbTaTaM IIPOREIEHHOTO
HaOMOIeHHA, ONEITA, HCCIEAOBAHUA;

IIPOTHO3HPOBATh BO3MOXKHOE AaibHeliee pa3sBHTHE (PU3MUCCKUX IPOHECCOB, & TAKNKE
BBLIBUIaTh ITPEIITOICKEHHS 00 HX Pa3BHTHH B HOBBIX YCIOBHAX H KOHTEKCTAX.

PaboTa ¢ nndopmauueii:

NPAMEHATh DA3MYHBIE METOIbl, MHCTPYMEHTHl W 3alpoChi MPH TOMCKE H OTOOpe
HHGOPMALHK MM JAHHEIX C YUETOM [pedoxeHHOH yueOHoH du3nueckol 3aqaqn;
AHANTHU3IHPOBATE, CHCTEMATH3HPOBATh M HHTEPOPETHPOBATh HH(OPMALMIO DPA3THYHBIX
BHJIOB ¥ HOpM NpeACTaBICHHUS,

CAMOCTOSTENBHO BEIOMPaTh ONTHMANBHYIO (opMy IpeAcTaBIeHHs HHGOPMALWH H
WUIIOCTPHPOBATL PEIIAEMble 3afauk HECTOKHBEIMH CXEMaMH, [HdarpaMMmaMH, HHOH
rpaduKoii 1 X KOMOHHAIMAMHE.

KoMMyHHKATHBHbIC YHHBepCAIbLHbIE YueOHbIe JelicTBHS:






B X0Jle 0OCYX/ICHHS y4eGHOro MaTeprana, pesyibTaros 1abopaTopHBIX paboT U IIPOEKTOB
3a/1aBaTh BOIPOCKHI 1O CYLIECTBY 00CYXKIaeMOl TEMBI M BBICKA3BIBATE HIICH, HALCICHHBIC
Ha pellieHHe 3a0a4H | NojepkaHue G1arokeNaTeIbHOCTH OOIEeH s,

COMOCTABIATh CBOH CYXIEHHS C CYXKOEHMAMH [pyrHX Y4YaCTHHKOB JAHAlOrd,
00HapyXHBaTh PA3IMYHE H CXOICTBO TIO3HIIHIA;

BBIPQXKATh CBOIO TOUKY 3PECHHA B YCTHBIX H TACEMEHHBIX TEKCTAX;

nyONHMYHO  TPEACTABNATH  PE3YNBTAThi  BHIMOIHEHHOIO (H3M4ECKOTO  OINBITA
(3KCIepHMEHTa, HCCNeTOBaHMS, TPOSKTA);

MOHMMATH U MCHOIb30BATH IPEHMYIIECTRA KOMAHAHON M HHIMBH/IyaIbHOH paboTel HpH
pellleHrH KOHKpeTHOH (pu3ndeckoii mpobiemsr;

NPHHHMATL LETH COBMECTHOH JEATENbHOCTH, OpPraHM3OBBIBATH medicTBHd No €8
JOCTHXKEHHIO: DACIpENENSTh POJIH, OOCY:KAaTh MPOLECCH W PE3YIHTATHI COBMECTHOH
paboThl, 0600IIATE MESHUS HECKONBKHX JIIOMEH,

BBINONHATE CBOIO 4acTh pPaboThL, JocTHras KAYeCTBEHHOIO pEe3ynbrara IO CBOCMY
HANpaBJIECHHIO H KOOPAUHUPYS CBOH JEHCTBHS C IPYTHMH WICHAMH KOMaHIbI,

OLIEHHBATh KAYeCTBO CBOETO BKNAAa B OOINMii NPOAYKT IO KPHTCPHAM, CAMOCTOATCIIBHO
cpopMYITHPOBAHHEIM YYaCTHHKaMH B3aHMOICHCTBHL.

PeryasTHBHbIE YHHBepCAJbHBIE yueOHbIe HCHCTBHA

Camoopranusanms:

BEISBIATH TIPOONEMBI B JKH3HEHHBIX M Y4eGHBIX CHTyalHsX, TPeOYIODIMX JUIA PEHICHUS
(U3MYECKHX 3HAHUIK;

OPDHEHTHPOBATbCA B PAdIHYHBIX IOIXOHAX NPHHATHS pemienui (MHIWBHAYaIBHOE,
NPHEATHE PELICHHS B TPYIINe, NPUHATHE PeLIeHHH IPyniok);

CaMOCTOSTEIFHO COCTaBIATL AINTOPHTM peiieHHs (u3KMuecKod 337a4M WM IL1aHa
ACCICIOBAHUA C YYETOM HMMEIOIUXCA PpecypcoB H  COOCTBEHHBIX BO3MOXHOCTEH,
ApryMEHTHPOBATH MIpelaracMble BApHAHThI PEIIECHHH;

JeNnaTh BRIOOp U OpaTh OTBETCTBEHHOCTH 3@ PEeIUeHHUE.

Camoxon'rpo.nb, SMOIIHOHAJILHLIH HHTE/LTEKT:

JaBaTh aJ€KBAaTHYIO OU€HKY CHTYAIMH H NPEANararTh IVaH o€ H3MCHEHHA,

OGBACHATH MPHYHHEI JOCTHXEHHS (HEIOCTHIKEHMS) PE3yNLTaTOB ACATENBHOCTH, NABATH
OLIEHKY MPHOOPETEHHOMY OIIBITY;

BHOCHTb KOPPEKTMBEI B JESTENBHOCTh (B TOM YMCIE B XOJ BBIIONHEHHs (HIUHECKOTO
MCCNENOBAHMA MJIM MpOEKTa) HAa OCHOBE HOBBIX OOCTOATEIBCTB, H3MEHHBIIHXCA
CHTYyaIHii, yCTAHOBJIEHHBIX OLIHGOK, BO3HUKIIMX TPYAHOCTEH;

OLICHHBATH COOTBETCTBHE PE3y/bTaTa LIE/IH B YCIOBUAM;

CTaBUTH ¢e6d Ha MECTO JPYroro 4eloBeKa B XOJe CIopa MM JHCKYCCHH Ha HaydHYIO
TEMY, IOHHMATh MOTHBEI, HAMEPEHHS H JIOTHKY JpYyroro;

IPH3HABATH CBOE MpaBO0 Ha OMHOKYy NpH pemeHHM (uU3MYecKHX 3ana4 HId B
YTBEPXKICHHAX Ha Hay4Hble TEMBI H TAKOE XK€ NPaBo Apyroro.



IPEIMETHBIE PE3YJIBTATHI
K konmy ofyueHns B 8 xnacce mpeaMeTHble pesyibTaThl Ha Ga30BOM YPOBHE IODKHBI
OTpaxaTh CHOPMAPOBAHHOCTE Y 06YYAIOMMXCSA YMEHHUIA:

HCTIONB30BATh NOHATHA: Macca M pasMepbl MONEKYHd, TEIUIOBOE IBHXKECHHE aTOMOB H
MOJICKYJl, arperaTHBIC COCTOAHMS BEINECTBA, KPHUCTAIHYECKMe U aMOpQHBE Tela,
HACBIICHHBIA M HEHACHIMICHHBIA Iap, BIaXHOCTb BO3/yXa, TEMIEPaTypa, BHYTPEHHAA
SHEpruf, TEMIOBOH JBHraTellb, 3EMEHTAPHBIA MEKTPUUECKHH 3apAll, 3MEKTPUUECKOE
IoJI€, nﬁoao,nnmm H JU3NEKTPUKH, MOCTOAHHEIH SIEKTPUYECKHUI TOK, MATHUTHOE TI0JIE;
PasnHYaTh ABICHAA (TEIIOBOE paclIMPSHHE M CKATHE, Temnonepenada, TEILIOBOC
PaBHOBECHE, CMaYHBAHHE, KAMHJIIAPHEIC ABJICHHA, HCIIapeHHe, KOHAESHCALMS, [LIaBIICHHE,
KpuCTan3auus  (OTBEpAEBaHME), KHIIEHHE, Telorepeaada (TemIONpPOBOIHOCT,
KOHBEKLIUA, H3NYYCHHE), SNEKTPHU3ALMA TeNl, B3aUMOICHCTBHE 3apsaaos, JACHCTBUS
JIEKTPHYECKOTO TOKAa, KOPOTKOE 3aMBIKAHME, B3aUMOJCHCTBHE MATHMTOB, JEHCTBHE
MardMTHOTO I10JI1 Ha MPOBOJHHK C TOKOM, 3M€KTPOMAardUTHAA HH/IYKIHA) 10 OMHCAHHIO
UX XapaKTepPHbLIX CBOMCTE M HA OCHOBE OIBITOB, JEMOHCTPHPYIOIIMX JaHHOE (GH3HYECKOe
fAABJICHUE;

PacliO3HABATEL TIPOABACHHE H3YYEHHBIX (PHIUHECKHX SABICHHH B OKPYXAIIEM MHDE, B
TOM 4HCIE GH3HYECKHE ABNCHHS B PUPOACS: TOBEPXHOCTHOE HATSIKEHHE W KAIMUIAPHbIC
ABJICHAA B NIPHPORE, KPHCTALNLI B IIpUPOIE, H3nydeHHe CoNHLA, 3aMep3aHue BOI0EMOB,
MOpcKkHe Opu3bl, 00pa3soBaHHE POCHI, TYMaHa, MHES, CHEra, ICKTPHYECKHE SBICHHA B
arMocgepe, SNEKTPHYECTBO JKMBbIX OpPraHM3MOB, MArHHTHOE [ode 3emum, apeiid
TIOJIIOCOB, POIL MArHHTHOIO MOJA AJIS JKHU3HM Ha 3eMile, MONSPHOE CHAHUC, TIPH OTOM
[ICPCBOAUTE NPAKTHYECKYK) 3adady B YueOHYIO, BBLIEIATH CYLIECTBEHHBIE CBOMCTBa
(TIpU3HaKH) QHIMUECKHX ABICHU;

OIUChIBATL M3YHCHHBIC CBOHCTBA Tel M (QU3HUCCKHE SBIECHHS, MCIONB3YA (H3MUECKHE
BEIIMYMHBl (TEMIEpaTypa, BHYTPEHHSS JHEPrUsA, KOJHYECTBO TEMNOThH, Y/enbHas
TCIUIOEMKOCTS  BEINECTBA, YAENBHAA TEILIOTAa TINABJSHHS, YICIbHas TEILIOTA
napoobpazoBaHusd, yAedbHas TEMNOTA CTOPAHHA TOMIMBA, KOIPQHLHEHT IONE3HOTO
ACHCTBHS TETUIOBOH MAUIMHBI, OTHOCHTENBHAS BJIAKHOCTh BO3[yXa, IEKTPHYECKHIL
34pAl, CHIa TOKA, 3NEKTPHYECKOE HANPSKEHHE, CONPOTHBICHHE MPOBOJHHKA, YASTBHOE
CONPOTHBJICHHE BEILIECTBA, paboTa M MOMIHOCTH 3MEKTPUYECKOrO TOKA), PH ONMHCAHHM
NIPaBUNLHO TPAKTOBATh (M3MYECKHH CMBICH HCIOIB3YEMBIX BEIHUYMH, ODO3HAUEHHMs H
CAUHMIBl (QUIMYECKMX BENHYMH, HAXOMMTH (OPMYIE], CBA3BIBAIOLIME JAHHYIO
(QH3MYECKYI0 BENHYMHY C JPYTHMH BEIUYHHAMHY, CTPOHTh TIpapuKH H3YUSHHBIX
3aBUCHMOCTEH QH3HYECKHAX BEIHUHH;

XapaKTE€PH30BATh CBOHCTBA Tell, QH3MYECKHE ABTECHHS H IPOLIECCHI, KCITONIb3YS OCHOBHBIE
NIOJ0XKEHNA  MONEKYJIPHO-KHHETHYECKOH TEOpHM CTPOSHHA BELIECTBA, IIPHHIIMII
CYNEpIO3NUKH IToNel (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHRHs 3apsa, 3akoH Oma
AU yHacTKa HelH, 3akoH [Ixoyns—JIeHna, 3aKoH cOXpaHeHHs JHEPTHH, IPH JTOM JaBaTh
CIIOBECHYIO HOPMYTHPOBKY 3aKOHA H 3aIMCHIBATH IO MATEMATHUECKOE BEIPAKEHHE,
OOBACHATE (YHIHUECKHE MPOIECCH U CBOHCTBA TE, B TOM YHCIE H B KOHTEKCTE CHTYaLHil
IIPAKTUKOOPHEHTHPOBAHHOIO XapaKTepa: BbIABIATL INPHYHHHOCIEACTBEHHEIE CBSA3H,
CTPOUTH OOBSCHEHHWE M3 -2 MOTHYEeCKMX LIAroB ¢ OHopol Ha 1-2 u3ydyeHHBIX CROMCTRA
(u3myeckux siBreHuN, PU3MUECKHX 3aKOHOB HIIH 3aKOHOMEPHOCTEH;

peimate pacyCTHBIC 3afad¥ B 2-3 [AeHCTBHA, HCHOAB3YA 3aKOHBI M (DOPMYIIBL
CBA3BIBAIOLIHE (PHU3MUCCKHE BEIHYMHBI: HA OCHOBE aHATH3Aa YC/IOBHA 3a1a4Yd 3aNHCHIBATh
KpaTKO€ yCIIOBHE, BBUIBIATE HEAOCTATOK JaHHBIX JUIA pELIEHHA 3a74aud, BRIOHpATh



3aKOHBI H (DOPMYIIBI, HeOOXOANUMEIE 1A €€ pelleHHus, IPOBOJUTEL PAacyEThl M CPaBHUBATH
IOTY4EHHOE 3RaYeHHe QU3NIeCKOl BEMMIHHBI C H3BECTHBIMH JAHHBIMH;

pacno3HaBarh MpobieMsbl, KOTOpBIE MOXHO PELIHTh [IPH ITOMOLIM (PU3HYECKHX METOMOB,
HCIIOB3ys ONMMCAHHE MCCIEJAOBAHHA, BBIACNATH IPOBEPAEMOE  HPEANOIOKEHHUE,
OLIEHHBATH IIPABUILHOCTE NOPAAKA NPOBEICHUS HCCIeA0BAHHKS, I€IaTh BHIBO/IBI;
NPOBOJHTH OIBITHI 0 HAOMONEHHIO (H3HUECKHX SBICHHH HIH QH3MYECKHX CBOHCTB Tell
(KanmMIUISpHEIE SBIEHUS, 3aBUCHMOCTE JaBIE€HHA BO3AyXa OT ero obnéMa, TeMIeparypel,
CKOPOCTH IIPOLIECCA OCTBIBAHWS M HArPEBAHHS NMPH H3IYYEHHH OT LBETa M3Iy4aronieH
(mormnomaronieit) NOBEpPXHOCTH, CKOPOCTh UCIAPEHMA BOJbl OT TEMIIEPATYPEI KHIKOCTH H
IIOIaAH €€ TOBEPXHOCTH, OJJISKTPH3ALHA Tel M B3aMMOJCHCTBHE 3JIECKTPHYECKHX
3apsANOB, B3aMMOJCHCTBHE IOCTOSHHBIX MArHHTOB, BH3yalIM3allMi MATHUTHBIX HOJEH
TIOCTOSHHBIX MarHHTOB, JeHCTBHS MArHHTHOTO MOJis Ha NMPOBOJHHK C TOKOM, CBOHCTBA
3IEKTPOMArHHUTa, CBOWCTBA OBIEKTPOABUFATEIA MOCTOSHHOTO TOKa): (opMyJHpOBaTh
IPOBEPAEMBIE TIPE/MNOJIOKEHHS, COOHPATh YCTAHOBKY H3 IIPEIIOKEHHOTO 000pyNOBAHHS,
OITHCBIBATh XOJ OIBITA H HOPMYITHPOBAThH BBIBOBI;

BBIIONHATh NpPAMBIE H3MEPEHMS TEMIOEPATYPHl, OTHOCHTEJILHON BIAXHOCTH BO3AyXa,
CHIBl TOKa, HANDPSKEHUA C MCIOJB30BAHHEM dHAIOrOBBIX NPUOOPOB M JATHHKOB
(QH3AYECKHX BENHYMH, CPABHHBATH pe3YJBTATHL HM3MEPEHHH ¢ Y4ETOM 3a/1aHHOH
abCOMIOTHOM NOIPEeLTHOCTH;

IPOBOAMTE HCC/ICHOBAHHE 3aBHCHMOCTH OOHOM (pM3MyecKoH BEIMYMHBI OT APYroH ¢
HCIIOIE30BAHAEM NIPSAMBIX H3MEDEHHH (3aBHCHMOCTD CONPOTHBICHHA MIPOBOAHAKA OT €TI0
JUIHHEI, TIOINAJH IIONEPEYHOr0 CEYCHHS M YAEJBHOrO CONPOTHBIICHUA BEIIECTBA
OPOBONHMKA, CHIIBI TOKa, HAYINEro 4Yepe3 IMPOBOAHHK, OT HaNpsHKEHHS Ha IPOBOIHHKE,
WCCNEeI0OBAHUE MOCHAEAOBATENHAONO M NAPAIeNBHOIO COSAHHEHHH MpPOBOJXHHKOB):
IVIAHHPOBATh HCCICAOBAaHNE, COOHpaTh YCTAaHOBKY M BBIIONHATL H3MEPEHHSH, CIIENys
NpPeINOKEHHOMY IITaHY, (QHKCHpOBATH pe3yNbTAaThl MOMYYCHHOH 3aBHCHMOCTH B BHIE
Tabaul 1 rpaguKoB, JeNaTh BRIBOIH! O pe3yIbTaTaM HCCIIeI0BaHM;

HOpOBOJMTH KOCBEHHbBIC H3MEDEHHS (H3HUECKHX BEIMYMH (yIenbHasd TenIoEMKOCTh
BEILECTBA, COIPOTHBICHHE MNPOBOAHMKA, pafoTa M MOINHOCTh SNEKTPHYECKOro0 TOKA):
TJIAHHPOBATh  H3MEPEHUs, co0HpaTh OSKCIEPHMEHTAIBHYIO  YCTAHOBKY, CIEAys
NPEIOKEHHOR MHCTPYKIMH, H BEIYHCIIATh 3HAYEHHE BEJIMIHHBI;

cobniogate IpaBHNa TeXHUKM OesomacHocTH mnpH pabore ¢ 1aboOpaTOPHBEIM
000pyIOBaHHEM;

XapaKTepH30BaTh IPUHLAING! AEHCTBHA H3YYEHHBIX IPUOOPOB M TEXHHYECKHX YCTPOHCTB
C OTOPOil HA MX ONHCaHHA (B TOM YHCIIE: CHCTeMa OTOIIEHUS IOMOB, THI'POMETP, ITApOBas
TypOuHa, aMmraepMerp, BOJIETMETP, CUETHHK 3NEeKTpHYIECKOH IHEPIHH,
3EKTPOOCBETHTE/IbHBIE [PHOOPLL, HArpeBaTeNibHBIE  JIEKTPOIPHOOPEl  (IIPHMEPHI),
SNMEKTPUYECKHE [IPEIOXPAHUTENH, 3ICKTPOMATHHT, 3JIEKTPOABHIATElh NOCTOAHHOrO
TOKA), HCIONB3YyS 3HAHHA O CBOMCTBaX (U3MYECKHX SBICHUA H HeoOXoauMBIe
dr3IecKHe 3aKOHOMEPHOCTH;

Pacrio3HaBaTh IIPOCTHIE TEXHUYECKHE YCTPOHCTRA H H3MEPHTENbHEIE IPHOODHI [10 CXeMaM
U CXEMATHYHBEIM PUCYHKaM (KHAKOCTHBIH TEPMOMETD, TEPMOC, MICHXPOMETP, I'HTPOMETD,
ABMTrare/lb BHYTPDEHHErO CrOpaHHd, O3IEKTPOCKOI, pPeocTar), COCTABIATh CXEMBI
IMEKTPHYESCKUX LieNeH ¢ [OocieI0BaTeNbHEIM U NapalielibHbIM COSAHHEHHEM 3JIEMEHTOB,
pa3niHyas ycIoBHbIE 0603HAUeHHS IeMEHTOB IIEKTPHYECKHX LEeTeH;

IPHBOJUTE INPHMEPH (HaXOAWTh HH(POpPMALMIO © MpHMEpax) [IPaKTHHECKOro
MCIIOJB30BAHUA (HM3HYECKHX 3HAHHHA B II0BCEJHEBHOM JKM3HH ana obecreveHus



GezomacHocTH mpu  ofpaileHu¥ ¢ npuGOpaMH M TEXHMYECKHMH YCTPOHCTBaMH,
COXPAHEHMS 3I0POBbA M COOJIONIEHHS HOPM DKOJIOTHYECKOIO MOBENCHHS B OKpYKarolleH
Cpene,

OCYLIECTBNSTh NMOUCK UHGOpMANHK (PH3HYECKOro coaepxaHus B MHTepHeTe, Ha OCHOBE
UMEIOLIMXCSA 3HAHWH W NyTEM CpaBHEHHA JOMOJHHTENBHBIX HCTOYHHUKOB BBLICILTH
uH}OpMalHIO, KOTOpas SIBIAETCH IPOTUBOPEYRBOH HIIH MOKET OLITh HETOCTOBEPHOH;
HCIIONIB30BATh IIPH BLITONHEHHH Y4eOHBIX 3aaHHH HAYYHO-MOIYIAPHYIO JHTEPATYDY
(bU3HMUECKOTO COlepXKaHHs, CIIPABOYHBIE MATepHANEl, pecypchl ceTd MHTepHeT, BiajleTh
NpHéMaMd  KOHCIIEKTHPOBAHHS TEKCTa, peo0pasoBaHHA MHQOpMaNMH W3 OXHOH
3HAaKOBOH CHCTEMEI B IPYTYIO;

CO3MaBaTh COOCTBEHHBIE NHCHMEHHBIE ¥ KpaTKME YCTHBIE COOOIIEHHsA, 060OLad
HH(OPMAILHI0O W3 HECKOJBKHX HCTOYHHKOB (HM3HYECKOTO COACPXKAHHSA, B TOM HHCIEC
nyOIHYHO NPEACTABIATH PE3YJIbTATHI IPOEKTHOH HITH HCCIEN0BATENbCKOR JACATENBHOCTH,
IPY 3TOM IPaMOTHO HCNONB30BATH M3YYEHHBIH MOHATHIHBIA anmapaT Kypca (QM3HKH,
COIPOBOKAATH BEICTYIINIEHHE IIPE3CHTALIHEH;

OpH BHIIOJNHEHMH Yy4eGHBIX INPOEKTOB H HCCIEJOBaHHH (M3HYECKHX [IPOLIECCOB
pacnpenenaTs 0OA3aHHOCTH B IpYNNE B COOTBETCTBHHM C IIOCTABJICHHBIMH 3aJa4YaMH,
CIIECIMTDH 3a BBUIOJMHEHHEM IlNIaHa AeHCTBHH M KOPPEKTHPOBATE €r0, a1€KBATHO OLEHUBATDH
coOCTBEHHBIi BKJIAA B [JEATENBHOCTh IPYNNbl, BBICTPAHBATh KOMMYHHKATHBHOE
B3aHMOJEHCTBHE, MPOSBIASL FOTOBHOCTh PaspelliaTh KOH(IHKTEL
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IOYPOYHOE IIJIAHHPOBAHHE

 8KJACC

Tema ypoka

' OCHOBHBIE TTOJIOXKEHHSA MOHcKy.]'UIpHO-

Mozenu TBEPOOro, KUIKOTO H ra3006pa3H0r0

Oﬁwcne}me CBOMCTB 'rBep,uoro KUIKOTO H
ra3000pa3HOro COCTOSHHUHA BEIIECTBA HA OCHOBE

CMmaurBaHHE M KamMAIApHOCTL. [loBepxHOCTHOE

Temneparypa. CBa3b TeMHepaTypr co
CKOPOCTBIO TEIJIOBOTO JABHKCHH YaCTHI]

BryTpennss sHeprus. CriocoObl H3IMEHEHH

HCIIOJIB30BAHME TEIIIOBEIX CBOHCTB BEIIECTB H
MATEPHANIOB B 1e/IAX dHeprocoepexenns”

KonngecTro TEIOTEL, Y AenbHaA TEILIOEMKOCTE

YpaBHeHHe TEIUIOBOrO ) Gananca. TermooGMeH H

JlaGoparopHas pabota "I/Iccne,uonaﬂne ABJICHHS
TemnooOMeHa npn CMEIIHBAHUHU XOIOTHOH H

Pacyer xomuuecTBa TENNOTHI, HeoﬁxomiMoro
JUIS HATPEBAHHA TEJIa H BBIJCTIAEMOro UM IIPH

1 KMHETHYECKOH TEOPHH H HX ONBITHHIC
HOATBEPXKACHUS
2 Macca u pasMep aTOMOB H Monelcyn
3
COCTOSIHHH BEIIECTBA
4
5 Kpucrainuyeckue ¥ aMmopdHbIe TE1a
6
: HaTsXXeHUe
7 TennoBoe paciuupeHue U cKaTHE
8
9 "
BHYTpPEHHEH 3HEPTHH
10 Buzpl Tennonepeaayu
Ypok-koudepenius "Ipaxtudeckoe
l 11
12
13
TENIOBOE PABHOBECHE
14
ropstaeit BOAbI"
15
| OXJTaXJACHHH
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16
i TEILTOEMKOCTH BenlecTna”
i{ 17 JHeprus TOINHEA. Y Je/IbHas TEILIOTa Cropanus
‘ 18 HJ‘IE!BJIGHHC H OTBepLLeBaHHe KpHCTaJIJIH‘{eCKHX
' Ten. YenbHad TeIIoTa MIaBIeHus
} 19 JIa60pa'ropHaa pabota "Onpeneﬂeﬁne y,I[eJIBHOH |

i TEIIOTH] [IJ1aBJIeHHs JIbaa"

‘ 20 TMapoo6pazopanyie # KoHAeHcauus. Mcnapenue

,r T Kunenue. Y aensHas TemnoTa napoobpazoBaHus
21 M KOHJECHCAIMH. 3aBHCHMOCTE TEMIIEPATYPEL

. l KHIEHHs OT aTMOCEPHOTO JaB/ICHH

BRakHOCTS Bo3ayxa. JlabopatopHas pa60Ta .

\ 22 ‘ "OnpeneneHne OTHOCHTENLHON BIXKHOCTH

B ~ Bosayxa"
3 ‘ PCHICHHC 3a/]a4 Ha onpe,uenenne BJIQXKHOCTH
| BO3IyXa

‘ IMpuBuHnel paboTH! TEMIOBLIX ABUraTeNeH.

24 Iaposas Typbuna. JIpurateNlb BHyTPEHHETO
| | Cropamus

l 25 KI1/] TennoBoro nsuraTeJm Tennonble
7 || mmuravenn  saupra oxpyxaomelf cpezst
I 26 " 3aKOH COXpaHEHHA M TIPEBPAIICHHUs SHEPIHH B
_ TEILIOBBIX Ipolieccax:
7 Ho,uromnxa K KOHTpOJIBHOH paﬁore 0 TeMe

| “Tennossle sBneHus”

i 28 | KOHTponLHasI pa60Ta II0 TEME "TerioBbIe
| SIBIICHHS "

3JIeKTpH33uHﬂ TeNL. I[Ba pona aﬂelcrpnqecxux
3apsNIOB

|29

' 30 Vpox-uccnenonaﬂne "BJIeKTpnaanm Ten
] MHYKUHEH # TPH COIPHKOCHOBEHHH

B3aumonelicTBHE 3apAKEHHBIX TEI. 3aKOH
~ Kynona

‘ SneKTpuqecme Ioe. Hal'Ipﬂ)KeHHOCTB
\ 32 | snextpudeckoro nons. IIpHHINI CYTIepIIO3HIIHH
| JIEKTPHIECKHX IOJICH

} 13 Hocurenun 3ne1<rpnqecxnx 3apa.1103
\ ‘ DneMenTtapusiii 3apaa. CTpocHHE aTOMA

IIpOBOIHKKY M TH3IEKTPUKH. 3aKOH
‘_ \ COXpaHEeHHs MEKTPHIECKOTO 3apiaa

N T Haﬁopa'ropﬁaa paboTta "Onpenenem{e ynenbﬂon |
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35 Pemenue 3a;1aq Ha npnmenemle CBOJCTB
3NMEKTPHYECKUX 3apAIOB .
JNEKTpAYECKUit TOK, YCIOBHA €70

36 CyIECTBOBAHUA, MCTOUHHKH 3IEKTPHYECKOTO
TOK&

1 37 JleHcTBHSA 3IEKTPUIECKOTO TOKA
. Ypoxk-uccnenopanue "elicTtBre

38 3.rIeKTque01<oro [OJis Ha IPOBOIHHUKH H
AHIIEKTPUKH"

.~ S ~ ]
19 BJIeKTqueCKHH TOK B MeTaNlax, mnmcocmx "
rasax ]

40 BHeKTpnquKaa LETb H ¢ COCTABHEIC HaCTH

41 Cuna Toka. JIa6opaTopHaa pa60Ta "HU3mepeHue
M peryJIMpOBaHIe CHIILI TOKA"

OneKTpUdecKoe HANPSHKEHHUE. Bonmmerp
42 JlabopatopHas pabota “I/IsMepeHHe H
~ PerynHpoBaHHe HalpsKeHHs"
M ConpoTuBieHHe NPOBOAHHKA. Y AENBHOE
_ COIIPOTHBIICHHE BELIECTRA
JlaboparopHasa padota "3aBHCHMOCTD
| 44 IEKTPHIECKOrO COMPOTUBIICHUS NPOBOJHHKA OT
‘ €T'0 JUTHHBL, [I0IMANM TONEPEYHOro CEYEHU U
Marepuana”

45 3aBHCHMOCTE CHUIBI TOKA OT HaNpPSKCHUSA. 3axon

Oma mnst yuactka Leny
Ha6opaTopHasI paboTa "Hccne):[oaanne

|46 - 3aBHCHMOCTH CHJIBI TOKa, HIYIIETO Yepes
: i Pe3uCcTOp, OT conpomanenwl pe3ncTopa H
| HampsOKeHHs Ha pesHcTope”

47 HocnenoaaTenLHoe " napamenbnoe

! COEMHEHHS IPOBOJHHKOB
JlabopaTopras pabora "[IpoBepka npamma
48 CITOXeHMs! HAIIPAKEHHI NPH NOCEI0BATENEHOM |
COEIMHEHHK JBYX PE3UCTOPOB"
JlabopaTtopHas paGota “I'Ipoaepka npaBnna ISt
| 49 CHJIBI TOK& npn l'[apaJ'IJIeJ'ILHOM COETHHECHHH
pesucTopos”
50 Pemenue 3anaq Ha HpHMCHeHHe 3akoHa Oma st
; Pa3IMYHOTO COeTUHEHHUS TPOBOTHUKOB
’;1 PaboTa 1 MOIHOCTE ANEKTPHYECKOTO TOKA.
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52

MOIITHOCTH JJICKTPHHCCKOT'O ToKa"

153

JuexTpryecKye HEeNH U NOTPeOHTEIH
anexTpudeckoil 3Hepruu B OHTY. KopoTkoe
3aMBIKaHHE

54

IMoaroToeka K KOHTpOJlBHOIrI pa60Te mo Teme "
TToCTOSHHBIH 3NEKTPHYECKHH TOK"

55

KonTponbras pa60Ta 0 TEME Hocmsmﬂbm
IEKTPHYECKHH TOK"

56

37

HOCTOSIHHI:IC MaFHPITBI HX B38.HMO,I[8HCTBHC

Ypox-nccne,uo:aaﬂﬂe "H3yquHe moneH
TIOCTOSHHEIX MarHUTOR"

58

MaruuTHOoE mo;e. MaerHoe mone 3eMIIH H €10
| 3HAUCHHME JUIA JKH3HH Ha 3eMJIe

Ol'IbIT 3pc*re,ua. MaFHHTHoe none
NMEKTPHYECKOTO TOKAa MarHHTHOE 1oNe
| KaTyIIKH C TOKOM

[Ipumenenne SHCKTp()MaI‘HHTOB B TEXHHKE.
JlaGoparopuaa pabora "U3sy4yeHune neicTeHs
MarHHTHOTO I[10JIA HA IPOBOJIHHK ¢ TOKOM"

61

DNeKTpOABHUIaTeNls MOCTOAHHOTO TOKA.
HcnonszoBaHne 3MeKTpOABHIaTENSH B
TEeXHHYECKHX YCTPOMCTBAX M HA TPAHCHOPTE.
JlaGoparopuas pabota "KOHCprH]JOBaHHe %]
‘u3yuenre paboTsl aNeKTpoABHraTes"

i 62

Oneitel apanes. 3axkoH BHCKTPOMal'HHTHOH
HHAyKUHH. [Ipasuno Jlenna

63

3neKTporeHepaTop Cnocoﬁm Honyqemm
BMEKTPHUSCKOH IHEPruy. DNEKTPOCTaHIIMH Ha
~ BO300HOBIIIEMBIX HCTOYHHKAX SHEPIUH

64

[ToaroToBka K KOHTpOILHOMN pa60Te 1o TeEMeE
"ONEKTPUYECKHE H MATHUTHSBIC HBJICHPIH

65

66

67

Kontponsnaa pabota mo reme "9ne[crpnt{ecme
- ¥ MarHUTHBIC SBIEHUA"

PezepBHbii ypok. Pabota ¢ TekcTamu mo TeMe
"Temoskte ABieHNs"

PesepBHbm YPOK. PaBoTa ¢ TEKCTAMH TI0 TeMe
"HOCTOSIHHBIH aneKTthIeCKHH TOK

68

Pe3epBI-ILIH ypok. Pabota ¢ TekcTaMH 110 TeMe
| "MarHuTtHbie aBneHus"

OBH.[EE KOJIMYECTBO YACOBTIO |
~ IIPOTPAMME

J]a6opa'ropHas[ paﬁoTa "Onpe,ueneﬂne pa60Tb1 3|
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VUEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJILHOI'O ITPOLIECCA
OBSI3ATEJILHBIE YYEBHBLIE MATEPHAJIBI U1 YYEHHAKA

1.Ieprimkun A.B. ®usuxa. 8 knace. YueGHHK Ut o6l1eo6pasoBaTelbHEIX yupeskaenuti . M.:Jlpoda.
2018-2023

2.JIyxamuk B.H. C6opruk sompocos ¥ 3ana4 no ¢usuxe. 7-9 KI. — M.: IIpoceeweunne, 2020. —192¢.
3 Kupuk JI.A. ®uzuka — 8. PasHoypoBHEBEIE CaMOCTOATENILHBIC H KOHTPO/IBHBIC paboTsL. —5-€
m3nanue,- M.UJIEKCA, 2018.

METOANYECKHE MATEPUAJIBI JUIA YHUTE. I

1. PaBouas nporpamma. ®usuka. 7 — 9knacchl: y4eGHO-METOIHUECKOTO nocoOud

/cocT. TuxonosaE.H. — 2-e uan..crepeotn. -M.: [Ipoda,2018-2023. - 398,(2)

2. TIporpaMmbl 0cHOBHOTO 06L1ero obpasoBanus. PuanKa. 7 — 9 xmacchl
(aBTOpbI:A.B Teprimkus, H.B. Gunonosny, E.M. I'yTHuk).

3. Pabouas nporpamma no gusuke. 7 xiace/ Cocr. T.H. Cepraeuxo. — M. BAKO, 2014, 8
COOTBETCTBHH C BHIOpaHHBIM YI€OHHKOM:

4. IMepeimxun A.B. ®uzuxa. 8 knace. Yuebuux s ofeobpasoBaTe TLHBIX YYPEKACHUH .
M.:poda. 2018-2023

5. JIyxamuk B.J. C6opauk BompocoB 1 3a1a4 no dusuke. 7-9 k1. — M.t [fpocsentene, 2020. -
192c.

6. Kupuk JI. A, ®uzuka — 8. PasHoypoBHEBBIE CAMOCTOATEIPHBIE H KOHTPOILHEIC paboTel. —5-¢
minanune,- M.MJIEKCA, 2013.

7. Actaxoea T.B. ®usuxa. 8 x1acc. JaGoparopusic paborsl. KoHTpo:bHEIE 33/1aHHA. —
Caparos:JIuue#t, 2014.

8. «KOHTPOIBHO-H3MEpHTENLHEIE MaTepra sl Pusuka, 8 kaace/Coer. HH. 3opuu. — 2-e
H3a.,nepepad. — M:BAKO, 2013,

9. Mapos A.E. ®@u3nka. 8 x1ace: ysebHo-MeToauueckoe rocodue/ A.f. Mapo.- M.: lpoda,
2011.- 123¢.:

10.H.B. ®unonoruy MeTtoauueckoe nocobue 2015 M. Ipoda

11.A.E. Mapon, E.A. Mapor CaMocTOsTETbHBIE U KOHTPOIBHbBIC pabotei-8 kmace 2017 M.
Apopa

12.B.B. lllaxmaroea ,O.P. Hledep Juarnoctaueckue pabotsl -8 Krace 2016 M. Jlpoda
13.A.E. Mapou, E.A. Mapon, C.B. ITozoiickuit COopHEK Boupocor u 3anag 2015 M. Hpoda

[®POBLIE OBPA3IOBATEJIBHBIE PECYPCBI H PECYPCbI CETH HUHTEPHET

1. Br6aroTexa — Beg no mpeamerty «Pu3nkar. — Pexum AocTyna: http://www.proshkolu.ru

2. BuzieoonsiTsl Ha ypokax. — Peskum nocryna: http:/fizika-class.narod.ru
3. Eannas KoJUIeKLHA HH(POBbIX 06paioBaTenbHbIX PeCypCoB. —- PEKHM A0CTYnA: http://school-
collection.edu.ru

4. VinTepecHsie MaTepraisi K ypoxaM ¢U3HKH 0 TeMaM; TeCThl 110 TeMaM; HarIaaHbIe TOcO0HA K
ypokawm. — Pesxum soctyna: http:/class-fizika.narod.ru
5. Hudpossie oGpaszosaTenbHble pecypebl. - PexuM poctyna: http://www.openclass.ru
6. DnekTpoHHbIE y4eOHUKY 110 QU3HKE. — PexnM 1ocTyna: http://www.fizika.ru



