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IHHOACHUTEJIBHASA 3ATIMCKA

CopeprkaHue mporpaMMbl HallpaBiieHO Ha (POPMUPOBaHKE €CTECTBEHHOHAYYHON TPAMOTHOCTH yJaIIUXCs U
OpraHu3aIuio U3y4eHus: GU3NKU Ha JesITeIbHOCTHON OCHOBE. B Hell yunThIBalOTCS BO3MOKHOCTH IIPEAMETa
B peamm3zauuu TpeboBannit ®PI'OC OOO K rmIaHupyeMbIM JTUYHOCTHBIM M METAIpPEIMETHBIM pe3yabTaTaM
o0y4eHus1, a TaK)Ke MEKIPEAMETHBIE CBSI3U €CTECTBEHHOHAYUHBIX YU€OHBIX IPEMETOB Ha YPOBHE
OCHOBHOT'O 001I1eT0 00pa3oBaHUsL.

OBIAA XAPAKTEPUCTUKA YYEBHOT'O TIPEJJMETA «®U3UKA>

Kypc ¢pusukn — cucreMooOpas3yromuii A1l €CTECTBEHHOHAYYHBIX YI€OHBIX TPEMETOB, IIOCKOIBKY
(u3nyecKue 3aKOHBI Jie)KaT B OCHOBE MTPOLIECCOB U SBJICHUM, H3y4aeMbIX XUMHEH, OHMOJI0THel, acTpoHOMUEH
u pusnyeckoit reorpadueii. usuka — 3TO MpeaAMET, KOTOPHIA HE TOJBKO BHOCUT OCHOBHOM BKJIAJ] B
€CTECTBEHHOHAYYHYIO0 KapTUHY MUpPa, HO U MPEJOCTaBIIsIeT Haubosee sicHble 00pa3Ibl IPUMEHEHUS HAyYHOTO
MeTO/1a TO3HAaHUS, T.€. criocoda MoIy4eHHsl TOCTOBEPHBIX 3HaHMM 0 mupe. Hakonen, pusnka — 310
IIPEAMET, KOTOPBII HAPALY ¢ APYTMMHU €CTECTBEHHOHAYYHBIMH IIPEIMETaMM JTOJDKEH JaTh IIKOJIbHUKAM
MpeJicTaBjlIeHHe 00 yBJIEKATEIbHOCTH HAyYHOTO MCCIEA0BAHUS U PAJIOCTH CAMOCTOSTEIBHOTO OTKPBITHS

HOBOT'O 3HAHHU.

OpHa 13 r1aBHBIX 33124 GU3NYECKOT0 00pa30BaHus B CTPYKTYpe 00IIero 00pa3oBaHus COCTOUT B
(hOopMUPOBAHHN €CTECTBEHHOHAYIHOU IPaMOTHOCTH M MHTEpECca K HayKe Y OCHOBHOW MacChl 00ydJaro muxcs,
KOTOpbIE B lajibHEHIIeM Oy1yT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cdepax nestenbHocTu. Ho He menee
BaXXHOM 3a/1a4eil ABJISIETCS BBISBICHHUE U MOATOTOBKA TAJAHTJIMBBIX MOJIOBIX JIFOEH JUIsl TPOJAOIIKEHHS
o0Opa3oBaHus U AajbHENHIEH TPopecCnOHATBLHON AEATENIbHOCTU B 00JIACTH €CTECTBEHHOHAYYHBIX
UCCIIEIOBAaHUI U CO3JaHUU HOBBIX TEXHOJOrHi. COrslacHO MPUHATOMY B MEXIyHaPOJIHOM COOOIIECTBE
omnpeneneHuto, EctecTBeHHOHay4YHasi FPaMOTHOCTb — 3TO CIIOCOOHOCTb YeNIOBEKA 3aHUMaTh aKTUBHYIO I'pax
- JIaHCKYIO MTO3UIHIO 110 OOLIECTBEHHO 3HAYMMbIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HAYKaMH, U €ro
TOTOBHOCTb HHTEPECOBATHCSI €CTECTBEHHOHAYYHBIMU HJiesIMU. HaydHOTpaMOTHBIHN 4eloBeK CTPEMUTCS
y4acTBOBATh B apI'yMEHTUPOBAHHOM OOCYKJIEHUU IIPOOIEM, OTHOCSIUXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSM, YTO TPEOYET OT HEro CeIyIOUINX KOMIETEHTHOCTEM!:

— HAY4YHO O0OBACHATH SABJICHUS,
— OILICHHMBATh U IIOHUMATb 0COOEHHOCTH HAay4YHOI'0 UCCIICAOBAHU,
— HHTCPIPETUPOBATHL JAHHBIC U UCIIOJIb30BATh HAYUYHBIC JOKA3ATCIbCTBA AJIA IMMOJIYUCHUS BBIBOIOB.

N3yuenue pu3nku cniocoOHO BHECTH pEIIAONIUil BKJIaA B (OpMHUpPOBAHUE €CTECTBEHHOHAYYHOU
IPaMOTHOCTHU O0yYarOIMINXCS.

HEJIX U3YYEHHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

Lenu n3ydyeHus (U3MKU HAa ypOBHE OCHOBHOTO 00111ero oOpa3oBanus omnpeseneHs B Konuenimn
npernoaBaHus yueoHoro npeamera «dusnka» B 06pazoBaTeabHbIX opranuzanusax Poccuiickoit denepanum,
peanu3yolX OCHOBHBIE 00111e00pa3oBaTeNbHbIE IPOrPaMMBbl, YTBepKIEHHOU pemennemM Kosternn
MunucrepceTBa npocserienus Poccuiickoit @enepanyu, nporokod ot 3 aekadps 2019 r. Ne [TK4BH.

enu uzydenus GU3NKU:

— TpuoOpeTeHne HHTEepeCca U CTPEMIICHHUS O0yJarOIUXCsl K HAYYHOMY U3YYEHHUIO TPHPOJIBI,
pa3BUTHE UX UHTEJUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

— pa3BHUTHE MPEICTABICHUI 0 HAYYHOM METOJIe IO3HAHUSA U (POPMUPOBAHUE UCCIIEOBATEIBCKOTO
OTHOIIEHHS K OKPYKAIOIIUM SIBIICHHSIM;



— (opMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4eHUsI OCHOB CTPOSHHS MAaTepUH U
(byHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;

— (opmupoBaH¥me MPEACTABICHHUA O pOJIA (DU3HUKH JUTSI PA3BUTHS PYTUX €CTECTBEHHBIX HAYK, TEXHUKHU
U TEXHOJIOTHUH;

— pa3BHUTHE MPEICTABICHUI 0 BOBMOXKHBIX chepax Oyaymiei mpodeccHoHanbHOM NesITeIbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MMOATOTOBKA K JAJIbHEHIIIEMY 00OYYEHHUIO B 3TOM HAIlPaBJICHUH.

JlocTmkeHue ITUX 1eJIei Ha yPOBHE OCHOBHOTO 00IIero o0pa3oBaHus 00€CIeunBacTCsl pelieHEM
CIIETYIOLIHX 3a/1a4:

— mnpuoOpeTeHne 3HaHUM O TUCKPETHOM CTPOCHUH BEIIECTBA, 0 MEXAaHUYECKUX, TETUIOBBIX,
AIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

— NpuoOpeTeHne YMEHUN OTUCHIBATH U OOBSICHATH (PU3UUECKUE SIBJICHUS C UCTIOJIH30BAaHUEM
MOJIYY€HHBIX 3HAHUI;

— OCBOCHHE METOJIOB pEeIIeHUs MPOCTEUIINX paCUETHBIX 3a/1a4 C UCIIOJIh30BAHUEM (PU3NYECKUX
MO/JIeJIel, TBOPUYECKUX U TPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

— pa3BUTHE YMEHUH HAOIIOaTh MPUPOIHBIE SBJICHUS U BBITIOJIHATH OIBITHI, JAOOpaTOpHbIE PaOOTHI U
SKCIEPUMEHTAJIbHbIE UCCIIEIOBAHUS C UCIIOJIb30BAHUEM U3MEPHUTENBHBIX PHUOOPOB;

— OCBOCHHE MPUEMOB PaboThI ¢ nHPOpMaIen GU3NIECKOTO CoNePIKaHUsI, BKIIOYask HH()OPMAITHIO O
COBPEMEHHBIX JOCTI)KCHUSIX (GU3MKH; aHATN3 U KPUTUYECKOE OLIEHUBaHUE HH(POPMAIIH;

— 3HAKOMCTBO €O cepamu mpodecCHOHATBHOM IEeATEILHOCTH, CBI3aHHBIMHU C (U3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTIKEHHUAX (PH3HUECKON HAYKH.

MECTO YYEBHOT'O IIPEJIMETA «®U3UKA» B YHEBHOM IIJIAHE

B cootBercTtBrmM ¢ PI'OC OO0 dusuka sBiasercs 00s3aTeIbHBIM IPEAMETOM Ha YPOBHE OCHOBHOTO
obuiero o6pazoBanus. JlanHas mporpaMma npeaycMaTpuBaeT usydeHue pusuku Ha 6a30BOM YpOBHE B 8
Kiacce B 00bEMe 68 yacoB 10 2 yaca B HEJIENIIO.



COJAEPKAHUME YYEBHOTI'O ITPE/IMETA

Paznen 1. Tens1oBbIE ABJICHUS

OcHOBHBIE TIOJIOKEHUS MOJIEKYIIPHO-KMHETUYECKOI TEOpUN CTPOEHUS BelllecTBa. Macca U pa3Mepsl
aTOMOB U MOJieKyJl. ONbIThL, TOATBEPKIAIOLINE OCHOBHBIE MOJI0KEHUS MOJIEKYIAPHO-KUHETUUECKON TEOPHUH.

Mogenu TBEPAOTO, JKUAKOTO U Ta3000pa3HOro COCTOSHUM BemecTBa. Kpucrannnueckue u amopdHsIe Tena.
OObsicHEHUE CBOMCTB ra3oB, JKUJIKOCTEH U TBEPBIX TEJl HA OCHOBE MOJI0XKEHUN MOJIEKYJIIPHO-KUHETUYECKOM
teopun. CMauynuBaHUE U KaWJULSIPHBIE sIBJIEHUA. TerioBoe paciiupeHnue 1 ckaTue.

Temnepatypa. CBsi3b TEMIIEpaTypbl CO CKOPOCTHIO TEINIOBOTO JIBUYKEHUS YACTHULL.

Buyrpennsis saeprus CriocoObl H3MEHEHUS! BHYTPEHHEW SHEPTHH: TEIUIoNepeada u COBEpIIeHNnEe paboTHI.
Bunel Tenonepenayn: TEMIONPOBOIHOCTb, KOHBEKIUS, U3ITydEHHE.

KonnuectBo TemnoTsl. YaenbHas TEIUNIOEMKOCTh BellecTBa. Termnoo0MeH U TEIIOBOE paBHOBECHE.
VpaBHenue TeruoBoro 6ananca. [lnaBieHne u OTBepAEBaHUE KPUCTAJUIMYECKUX BEHIECTB. Y AeIbHas
teruioTa miasneHus. [lapoobpasosanue u konneHcanus. Mcnapenue (MC). Kunenue. Y nenbHas temiora
napooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPATYpbl KUIIEHUS OT aTMoc(epHOro naBieHus. BnaxHocTs Bo3ayXa.

OHeprus TOIUIMBA. Y IeNbHAs TEMI0TA CrOPAHUS.

[Tpunnumer padoTs! TemnoBsix apurateneid. KIIJ[ termmoBoro npurarens. TermmoBsie ABUTATENN U 3aIIATA
okpyxaromieit cpeapl (MC). 3akoH coxpaHeHUs U MpeBpallleHns SHepruu B TeIIoBbIX mpoieccax (MC).

Hemoncmpayuu

. HaGmonenne OpOyHOBCKOTO ABWKEHUS

. Habmonenue quddyszun

. HaGmonenue siBeHnit cMauyuBaHUs M KaWJUISIPHBIX SIBICHUN

. HabGmonenue TenioBoro pacuiapeHus Tl

. I3menenune naBiaeHus ra3a mpy M3MEHEHUH 00bEMa M HAarpeBaHUH WIIA OXJIAKICHUHT
. [IpaBuiia u3mMepeHus TeMrnepaTypbl

. Bugap! Teronepenaun
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. OXJtakieHre Mpu COBEPIICHUH PaOOTHI

9. HarpeBanue nipu coBepiieHuu paboThl BHEITHUMH CHUIIAMH
10. CpaBHEHHE TEIUIOEMKOCTEN PA3IMUHbBIX BEIIECTB

11. HaGnronenne kumeHus

12 .HabnropeHre moCTOSIHCTBA TEMIIepaTyphl IPHU TUIaBJICHUU
13. Moaenu TEIUIOBBIX ABUTATEIIEN

Jlabopamopnuie pabomul u onvimaol

1. OnbITHI 1O OOHAPYKEHUIO AEHCTBUS CUII MOJIEKYJIIPHOTO NPUTSHKEHUS

2. OnbITHI O BBIPAIIMBAHUIO KPUCTAJUIOB MIOBAPEHHON COJIM WIIM caxapa

3. OnbITHl IO HAOMIOICHUIO TEIUIOBOTO PACHIMPEHUS Ia30B, )KUIKOCTEN U TBEPBIX T

4. OmnpeneneHue naBjieHUs BO3ayXa B OalIOHe IIIPULA

5. OnbITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb JIaBICHUSI BO3JyXa OT ero 00bEMa M HarpeBaHUs WK
OXJIaXKICHUS

6. [IpoBepka runoTesbl IMHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOMKA )KUKOCTH B TEPMOMETPUUECKOM TpyOKe
OT TeMIIepaTypsl

7. HaGnroieHre n3MeHEHUs BHYTPEHHEH 3HEPruM Teja B pe3yibTaTe Teruionepeaayl U paboThl BHEIIHUX
CHII

8. HccnenoBanue sIBIEHUS TEIII000OMEHA IPU CMELIMBAHUU XOJIOJAHOM U ropsiuei BOIb

9. OnpeneneHre KOJIUYECTBA TEIUIOTHI, TOJYYEHHOTO BOJOM MPH TEIUIOOOMEHE C HarpeThIM
METAJUIMYECKUM LMIMHAPOM



10. Onpenenenne yaeabHOU TEMIOEMKOCTH BEIIECTBA
11. UccnenoBanue npouecca UCIapeHust

12. Onpenenenrne OTHOCUTENBHOM BJIaXKHOCTH BO3/1yXa
13. Onpenenenuie yaelbHOM TEIJIOTHI MIJIaBICHUS JIb/1a

Paznen 2. 3HeKTpI/I‘lGCKI/Ie U MAarHUTHBIC ABJICHUSA

Dnektpuzaius Tel. [[Ba pona anekTpuueckux 3apsaoB. Bzanmonericteue 3apsikeHHbIX Tenl. 3akoH Kynona
(3aBI/ICI/IMOCTI) CHJIbI B33HMOI[€I>'ICTBI/I$I 3apsOKCHHBIX TCJI OT BEJIMYUHBI 3apsAd0B U paCCTOSAHUA MCKIAY TeﬂaMI/I).

Dnektpuyeckoe noje. Hanpspk€HHOCTD AIEKTPHUECKOTO MO, [[pUHIUT CYTIepIIO3UIINHT IIEKTPUISCKUX
moJjieil (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snextpuueckux 3apsiioB. DIeMeHTapHbIN AiekTpuueckuil 3apsia. Ctpoenue atoma. [IpoBogHuku
U IUIEKTPUKH. 3aKOH COXPAHEHUS AIIEKTPUYIECKOT0 3aps/ia.
DneKTpuyecKuil TOK. Y CIOBHS CYIIECTBOBAHUS AIEKTPUUECKOrO TOKa. VICTOUHUKH MOCTOSIHHOTO TOKA.

JlecTBUS DIEKTPUUECKOTO TOKA (TEIIOBOE, XUMUYECKOE, MArHUTHOE). DJIEKTPUUYECKHM TOK B )KHUIKOCTSIX
U Ta3ax.

DnekTpuyeckas uemnb. Cuiia Toka. IJeKkTpudeckoe HanpsokeHue. ConpoTUBICHUE TPOBOJIHUKA. Y IETbHOE
COMpOTHBIIEHHUE BellecTBa. 3akoH Oma s yyactka uenu. [locnenoBarenbHoe U mapaienbHOE COSUHEHNE
IIPOBOAHHKOB.

PaGota 1 MOITHOCTB A5IeKTpUUECcKOro Toka. 3akoH Jxoyns— JleHua. DaexkTpuyeckue 1enu U NoTpeOuTenn
ANIeKTpUYecKoil sHepruu B ObITy. KopoTkoe 3ambIkaHUE.

ITocTossHHBIe MarHuTHEL. B3anmMoaelcTBHE NMOCTOSHHBIX MAarHuToB. MarauTHoe mojie. MaruuTHoe moJjie
3eMJId U €ro 3Ha4YeHue IS )kM3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE MOJie 3JIEKTPUUYECKOr0 TOKA.
[IpumeHeHne 3JIeKTPOMarHuToOB B TEXHHUKE. [[eiCTBME MarHUTHOTO TOJISl Ha MPOBOJHUK C TOKOM.

DJIEKTPOABUTATENb MOCTOSHHOTO TOKa. VICIOJIb30BaHKE AIIEKTPOABUTATENIEH B TEXHUYECKUX YCTPOMCTBAX U
Ha TPaHCIOpTE.

Omnbrter @apazes. SIBneHue aneKkTpoMaruuTHoM HHAYKIUU. [IpaBuio Jlenna. Dnexkrporeneparop. CriocoOb!
MOJIyYEHUS DIIEKTPHUUECKON SHEPTUU. DIIEKTPOCTAHIIMU Ha BOZOOHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Jemoncmpayuu

DnekTpusanus Tel

JIBa poJa 3JIEKTPUUYECKHUX 3aps/I0B U B3aUMOJCUCTBUE 3aPSIKEHHBIX Tell
YCTpOUCTBO U IEUCTBUE DIEKTPOCKOIIA

DnekTpocTaTH4ecKass MHIYKIUs

3aKOH COXpaHEHUS AIEKTPUUECKUX 3apsJI0B

[IpoBOIHUKY U TUAIEKTPUKH

MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUUYECKOTO OIS

e Ao

HcTOUHMKY IOCTOSTHHOTO TOKA

9. JlelcTBUSA DIIEKTPUYECKOTO TOKA

10. DnekTpuUecKuil TOK B )KUIAKOCTH

11. I'a30BB1#1 pa3psig

12. I3Mepenue cuibl TOKa aMIIepMETPOM

13. I3MepeHne 2MeKTpUYECKOT0 HAIPSHKEHUST BOJIBTMETPOM
14. Peoctat 1 Mara3uH CONpPOTHUBIIEHUI

15. B3aumoeiicTBre OCTOSHHBIX MarHUTOB

16. MoaenupoBaHue HEBO3MOKHOCTH pa3JelIeHUs IOJII0OCOB MarHura 17.
MonenrpoBaHue MarHUTHBIX MOJIEN TOCTOSHHBIX MarHUTOB
18. OnsIT Opcrena



19. MarnuTHOE€ 1oJie TOKa. DJIEKTPOMAarHut

20. JlelicTBHE€ MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM

21 DnexTpoiBUraTeab NOCTOSHHOTO TOKA

22. UccnenoBanue sIBIICHUS 3JIEKTPOMArHUTHOM MHAYKIIUU

23. OnbiTel Dapanes

24. 3aBUCUMOCTb HAlpaBJICHUS UHIYKIIMOHHOTO TOKa OT YCJIOBMH €ro BOSHUKHOBEHUS
25. DIeKTporeHepaTop MOCTOSTHHOTO TOKa

Jlabopamopnuie padbomul u onvimal

OI1IBITEI IO Ha6J'IIOIICHI/IIO QJICKTPU3alUU TCII I/IHI[YKIII/IGﬁ " IpHU COITPUKOCHOBCHN U
HCCHC[{OB&HI/IC IICfICTBPI?I SJICKTPUYCCKOTO IOJIA Ha IPOBOAHHUKU U JUBJICKTPHUKU
COopka u mpoBepKa pabOThI AMEKTPHUUECKON 1IETH MOCTOSTHHOTO TOKa

N3mepenue u perynmpoBaHue CUIIbI TOKa

A e

N3mepenue u perynupoBaHue HaPsDKEHUS

6. HccnepoBaHue 3aBUCMMOCTH CUJTBI TOKA, UYIIETO YE€PE3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUS Ha PE3UCTOPE

7. ONBITBI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTH DJIEKTPUIECKOTO COTTPOTHBIICHHS TPOBOJHUKA OT €r0 JTHHBI,
TIJIOIIA/T TTOTIEPEYHOTO CEYSHUS M MaTepHasia

8. TIpoBepka mpaBwIIa CIOKEHUSI HAMPSHKEHUI TTPHU TIOCIIEIOBATEIILHOM COCIMHEHHUH JIBYX PE3UCTOPOB

9. TIpoBepka mpaBuia Ajsl CHUJIBI TOKA TIPH MapauIeTbHOM COSTMHEHUN PE3NCTOPOB

10. Onpenenenrie paboThl ANEKTPUIECKOTO TOKA, HIYIIIETO Yepe3 Pe3UCTOp

11. OnpeneneHne MOITHOCTH AIEKTPUUECKOTO TOKA, BBIACISIEMON HA PE3UCTOPE

12. UccnegoBanue 3aBUCUMOCTH CHJIBI TOKA, UIIYIIETO YEPE3 JIAMIIOUKY, OT HAIIPSHKEHUS HA HEU

13. Onpenenenue KII/] narpeBaresns

14. ViccnenoBanue MarHUTHOTO B3aUMO/JICHCTBUS TIOCTOSTHHBIX MAarHUTOB

15. M3yueHne MarHuTHOTO TOJISI TIOCTOSIHHBIX MAarHUTOB MPU UX 0OBEIUHEHUH U pa3/IeJICHUH

16. HccnenoBanue necTBUS 3JIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEIIKY

17. OnbIThL, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbI B3aUMOJICHCTBUS KaTYIIKU C TOKOM U MarHuTa ot
CHWJIBI TOKA U HalpaBJICHUS TOKA B KAaTYyILIKe

18. M3ydyeHue neicTBUs MarHUTHOTO MOJIsl HAa MPOBOJIHUK C TOKOM

19. KoncrpyupoBanue 1 u3ydeHHe pabOThl AJIEKTPOABUrATEIs

20. Usmepenue KII/] anekTpoBUraTeabHON yCTaHOBKU

21. OnbITHI IO UCCIEIOBAHUIO SIBJIEHUS 3JI€KTPOMArHUTHOM MHIAYKIIMH: UCCIIEI0BAHNE U3MEHEHUN
3HAYEHUS U HAMPABJICHUS UHIYKIIMOHHOTO TOKa



IIVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATHI

N3zyuenne ¢pusuku B § Kj1acce HAMPaBJICHO HA JIOCTHIKEHUE 00YJaIOUIMMHCS TUYHOCTHBIX,
MeTanpeIMETHBIX U IPEJAMETHBIX PE3YIbTaTOB OCBOCHUS YUEOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATbBI
Ilampuomuueckoe 6ocnumanue:
— IMpOsBIIEHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PM3NYECKON HAyKH;

— LIEHHOCTHOE OTHOILIEHHUE K TOCTHKEHUSAM POCCUICKUX YUEHBIX (PU3UKOB.

I'pasxcoanckoe u 0yxo6Ho-nHpagcmeennoe 6ocnumanue:
— TOTOBHOCTb K aKTUBHOMY YYaCTHUIO B 00CYKJI€HUU OOIIECTBEHHO-3HAYNMBIX M ITHUECKUX MPOOIIeM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUH (PU3UKH;

— OCO3HAaHUC BaAXKHOCTU MOPAJIbHO-3THYCCKUX ITPUHIUIIOB B ACATCIIbBHOCTHU y‘IéHOFO.

Icmemuueckoe 6ocnumanue:
— BOCHPHUATHE ICTETUYECKUX KaYeCTB GU3NYECKON HayKH: €€ rapMOHUYHOTO MOCTPOECHHUSI, CTPOrOCTH,

TOYHOCTH, TAKOHUYHOCTH.

Ilennocmu nayunozo nosnanus:
— OCO3HaHUEC IECHHOCTHU q)HSquCKOﬁ HAayYKHM KaK MOIITHOT'O MHCTPYMCHTA NO3HAHUA MHUPa, OCHOBBI
Pa3BUTHS TEXHOJIOTUIA, BAXKHEHIIIEH COCTABIISIONICH KYJIbTYPHI;

— pa3BUTHE HAYYHOH JTI0003HATEIHHOCTH, MHTEPECA K UCCIIEeI0BATEIbCKON e TEIbHOCTH.

Dopmuposanue Kynbomypot 300p06ba U IMOUUOHATILHO20 O1A2ONONYYUA:
— OCO3HaHHE [IEHHOCTH 0OE30MacHOT0 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUDE,
BaYKHOCTHU IMPaBHJI OE30MIACHOTO MOBEJICHUS HA TPAHCIIOPTE, HA I0POrax, C 3JEKTPUUECKUM U TETIOBBIM
00opynoBaHUEM B JOMAIIHUX YCIOBHSIX;
— c(hopMHUPOBAHHOCTH HaBbIKa pedIeKCHH, IPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOro ke MpaBa y

APYroro 4€j10BCKaA.

Tpyooeoe eéocnumanue:
— aKTHBHOE Y4acTHE€ B PELICHUU MPAKTUYECKUX 3aj1ay (B paMKaX CEMbH, IIKOJIbI, FOpOJa, Kpasi)
TEXHOJIOTHYECKON U COLMAIbHON HAIPaBIEHHOCTH, TPEOYIOLIMX B TOM YUCIIE U (PU3NUECKHUX 3HA

HUN;— WHTEpeC K MPaKTHUYECKOMY H3y4eHHUIO TIpodeccuil, CBsI3aHHBIX C (PU3UKOIL.

IKonozuueckoe eocnumanue:
— OpHUCHTAUHA Ha IPUMCHCHUC (1)I/ISI/I‘IGCKI/IX 3HAHUN 11 peuiCHusd 3a1a4 B o0OacTu Oprmammeﬁ
CpCabl, IJIAHUPOBAHUS IIOCTYIIKOB U OLICHKH UX BO3MOKHBIX MOCJEACTBUI IJIsI OKPY)KaIOH_[eI\/'I

Cpelibl;— OCO3HaHHe TI00aTbHOIO XapakTepa HKOJOTUYECKUX MPOOJIeM U MyTel X pelieHusl.
Aoanmauyusa 00yuauiezoca K U3MEeHAIOUWUMCA YCI08UAM COUUATIbHOU U RPUPOOHOU CPEObl:

— HOTpC6HOCTB BO B3aHMO,HeI>'ICTBI/II/I IIPU BBIITOJIHCHUU I/ICCJ'IC,Z[OBaHI/Iﬁ U IMPOCKTOB (pH3quCKOﬁ
HaIpaBJICHHOCTHU, OTKPLITOCTD OIIBITY U 3HAHUAM APYI'UX;
— IMOBBIIICHUC YPOBHMA CBOEM KOMIIETEHTHOCTHU 4cpe3 MPAKTUUYCCKYIO ACATCIIbHOCTD,

— TOTpeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHMIA, B TOM YHCIE POPMYIUPOBATH HJIEH, MOHATHS,



TUTNOTE3bl 0 (PU3NYECKUX OOBEKTaX U SBICHUSIX;

— OCO3HaHHE JCPHUIIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00nacTu pu3mku;

— IJJAHUPOBAHHE CBOETO PAa3BUTHSI B MPUOOPETEHNUN HOBBIX (PH3UUCCKUX 3HAHMIA,

— CTpeMJICHUE aHATTU3UPOBAThH U BBISIBIIATH B3aMMOCBSI3H IMPUPOIBI, 0OIIECTBA U SKOHOMHKH, B TOM
YHCIIe C UCIOIb30BaHUEM (PH3UYECCKIX 3HAHU;

— OIICHKA CBOUX JICHCTBUH C YUETOM BIIMSHUS HA OKPYKAIOIIYIO CPETy, BOSMOXKHBIX IJI00aTbHBIX

HOCJIEACTBUH.

METAINIPEAMETHBIE PE3YJIbTATHI
YHUuBepcabHbIC IO3HABATEIHHBIC JCHCTBHS
bazoevie nocuueckue oeiicmeusn:
— BBISBIIATH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH 0OBEKTOB (SIBIICHUH ),
— yCTaHABJIMBATh CYIICCTBCHHBIN NMPHU3HAK KTacCU(DUKAIIMH, OCHOBAHHUS JUTS 000OIICHUS U CPAaBHEHUS;
— BBISBJIATH 3aKOHOMEPHOCTH ¥ IIPOTUBOPEUHS B PACCMAaTPUBACMBIX (paKTaX, JAHHBIX U HAOIIOJCHUSX,
OTHOCSIINXCS K (PU3HUECKUM SBJICHHSIM;
— BBIABJIATH PUIHMHHO-CIICJICTBCHHBIE CBSA3H MTPH M3YYCHUH (PU3UYCCKHUX SIBJICHUH H ITPOIIECCOB;
JIeNIaTh BBIBOJIBI C MCIIOJIb30BAHUEM JICTYKTHBHBIX ¥ HHIYKTHBHBIX YMO3aKIIOUCHHA, BEIJIBUTATh
TUTIOTE3bI O B3aMMOCBS3SIX (DU3MUCCKUX BEIIMYHNH;
— CaMOCTOSTEIHLHO BBIOMPATh CIIOCO0 pemieHus yaeOHol pu3ndeckoii 3a1auu (CpaBHEHNE HECKOIBKUX
BApUAHTOB peIlIeHHs, BEIOOp Hanboee MOAXOSIIETO ¢ YYETOM CaMOCTOSATENbHO BbIIEICHHBIX

KpUTEPHUEB).

ba3zoevle uccneoosamenwvckue oeiicmeus:
— HCTOJIL30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT MTO3HAHMSI,
— TPOBOJMTH IO CAMOCTOSTEIIBHO COCTAaBJICHHOMY IIAHY OTIBIT, HECIOXKHBIM (PH3NUECKUiA
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHNE (PHU3NYECKOTO SBJICHHUS,;
— OILICHMBaTh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIIHIO, TIOJYYCHHYIO B XOJI€ UCCIICIOBAHUS
WJTU DKCIIEPUMEHTA;
— CaMOCTOSTENbHO (OPMYIUPOBATH 0O0OIIEHNUS U BEIBOJIBI 110 PE3YIbTaTaM MPOBEAEHHOTO
HaOJIIOIEHH, OIIbITA, UCCIIENOBAHMA;
— TMPOTHO3MPOBATH BO3MOXKHOE JAJIbHEHIIIEE pa3BUTHE (PU3HUECKHUX MTPOIIECCOB, a TAK)KE BBIJIBUTaTh

MMpEAIIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c ungpopmavueii:
— TPUMEHSTH PA3JIMYHbIE METObl, HHCTPYMEHTHI M 3alIpOChl IPU MOUCKE M 0TOOpe MH(OpMaIK WK
JAHHBIX C YYETOM IpPEeII0’KEHHON yueOHOH (r3nuecKoil 3a1auu;
— aHaJU3UPOBaTh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH HHPOPMAIIMIO PA3IMYHBIX BUI0B U (popMm
IIPE/ICTaBIICHMS;
— CaMOCTOSTENIbHO BRIOMPATh ONTUMAJIBHYIO (POPMY MpeACTaBIeHNUs HHPOPMALIUU U WILTIOCTPUPOBATh

peuracMbIC 3ala4i HECIIOXKHBIMU CXCMaMH, THarpaMMamMi, HHOM rpa(pm(oﬁ n ux KOM6I/IH3.I_II/I}IMI/I.

YHuBepcaabHble KOMMYHUKATUBHBIC IEWCTBUS



Obwenue:

— B X0J1e 00CY)XKJIeHHs y4eOHOTO MaTepuraa, pe3yabTaToB JIA00OPaTOPHBIX pabOT U MPOEKTOB 33/1aBATh
BOIIPOCHI IO CYIIECTBY 00CYX/T1aeMOi TEMbI U BBICKAa3bIBATh UJICH, HAIICJICHHBIC Ha pEIICHUE 3a7aud U
noiiep)kanue 01aroxenaTeaIbHOCTH OOLICHNUS;

— COIOCTABJIATH CBOU CY)KJCHHSA C CY)KJICHUSIMH JPYTUX YYaCTHUKOB JIHajiora, 0OHapy>KUBaTh
pasiiniaue U CXoaCTBO HO3I/IIII/H>'I; BBIpaXXaTb CBOXO TOYKY 3PCHHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX;
MyOJIMYHO TPEACTABIISATH PE3YJIbTAThI BBIITOJHEHHOTO (PH3UYECKOTO OMbITa (IKCIIEPUMEHTA,
HCCTIEI0BaHUs, TIPOEKTA).

Coemecmuasn oeamenbHOCMb (COMPYOHUYECHE0):

— TOHUMATh U UCTIOIH30BATh MPEUMYIIIECTBA KOMAHHON ¥ MHIUBUIYaTbHON PabOThI MPU PEIICHUN
KOHKPETHOM (pr3nyeckot mpoOIemsl;

— TMPUHUMATH [IEJId COBMECTHOM JACSITEIIbHOCTH, OPTraHU30BhIBATH JIEHCTBUS 10 €€ JOCTHKEHUIO:
pacrnpeiensaTh poyii, 00CYX1aTh MPOIECCHl M Pe3yIbTaThl COBMECTHOU pabOThl; 0000111aTh MHEHHS
HECKOIBKUX JIFOJIEH;

— BBITIOJIHATh CBOIO HaCTh pa6OTLI, AOCTUTasA KAYCCTBCHHOI'O pE3yjibTaTa 10 CBOCEMY HAIIPABJIICHUIO U
KOOPAUHHUPYA CBOU }IeﬁCTBHﬂ C APpYruMH YICHAMHU KOMaHAbI;

— OIICHMBATh KAYECTBO CBOETO BKJIaJa B OOMINN TPOIYKT IO KPUTEPHSAM, CAMOCTOSITEITEHO
chopMyIUPOBAHHBIM YYACTHUKAMH B3aMMO/ICHCTBHS.

YHuBepcanbHbI€ PETYIATUBHbBIC ICUCTBUSA

Camoopzanumuuﬂ:

— BBISIBJISTH TPOOJIEMBI B )KU3HEHHBIX U YICOHBIX CUTYalUsIX, TPEOYIOMIUX TSl peIeHUus PU3NIECKUX
3HAHHI;

— OPUEHTUPOBATHCS B PA3IMYHBIX MMOJX0AaX MPUHATHUS PEeLICHUHN (MHAUBUAYAILHOE, IPUHSATHE
pElIeHUs B TpYIIe, IPUHITHE PELICHUN TPYIIOif);

— CaMOCTOSITEJILHO COCTaBJIATh alITOPUTM pelieHus: (PU3NYECKOM 3a1auul WM TUIaHa UCCIIEIOBAHUS C
Y4ETOM UMEIOIINXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh MpeiaraeMble
BapUAHTHI PEIICHUM;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.
Camoxonmpons (pegpnexcusn):
— J1aBaTh a/ICKBATHYIO OIIEHKY CUTYallUH U MPeJIarath IJiaH €€ N3MEHEHUS;

— OOBSICHATH NPUYMHBI JOCTHKEHHS (HETOCTH)KEHUS) Pe3yIbTaTOB IESATEIbHOCTH, AaBATh OLIEHKY
pUOOPETEHHOMY OTIBITY;

— BHOCHUTDH KOPPCKTUBHI B ACATCIBHOCTD (B TOM YHMCJIC B XO/JI BBIIIOJTHCHHUA (I)I/I3I/IIICCKOFO HUCCICI0OBaHUA
nIn HpOCKTa) Ha OCHOBC HOBBIX O6CTO$[TCJ'ILCTB, HU3MCHHUBIINXCA CI/ITyaHI/Iﬁ, YCTAHOBJICHHBIX OI_HI/I6OK,
BO3HHKIIINX prI[HOCTCﬁ;

— OIICHUBATb COOTBCTCTBHUC PE3YyJibTaTa LCIN U YCIIOBUAM.
3M014u0HaJleblﬁ UHmeieKkm:

— CTaBUTH ce0s Ha MECTO JIPYroTo YeloBeKa B XOJI€ CIIOPa WM AUCKYCCUU HAa HAYYHYIO TEMY,
IIOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY IPYrOro.



Ilpunamue ceoa u opyzux:

— TpU3HABaTh CBOE MPABO HA OIIMOKY MPH pelIeHNH (PU3NYECKHX 3a/1a4 WIH B YTBEPXKICHUIX HA
Hay4HbIE TEMBI U TAKOE K€ IIPABO JAPYroro.

HNPEIMETHBIE PE3YJIBTATbBI

IIpenmeTHBIE pe3yabTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPaXaTh CHOPMHUPOBAHHOCTD Y 00YJArOIINXCS
YMCHHM:

— MHCIOJIb30BaTh MOHATHS: Macca U pasMepsl MOJIEKYJI, TEIUIOBOE JBUKEHUE aTOMOB M MOJIEKYII,
arperaTHbIE COCTOSHHS BEIIECTBA, KPUCTAJUINYECKHE U aMOp(HBIE Tela, HACBHIIIEHHBIH U HEHACHI-
LIEHHBIN Map, BIAKHOCTh BO3yXa; TEMIIEPATypa, BHYTPEHHSsI SJHEPIUs, TEIJIOBOW JIBUTATENb;
AJIEMEHTAPHBIN AIEKTPUYECKUH 3apsl, JIIEKTPUYECKOE IT0JIE, TPOBOIHUKH U TUIJIIEKTPUKH, ITOCTOSHHBIN
NMEKTPUYECKUI TOK, MArHUTHOE I0JIE;

— pa3nuyath SABJIEHUS (TEIIOBOE paclliipeHue/cxaTHe, TeIlonepeiada, TeII0BOe paBHOBECHE,
CMa4yMBaHUE, KAMWUISIPHBIC SIBJICHUS, HCTIAPEHNE, KOH/ICHCAIIMSI, TUIABJICHHE, KPUCTAJUTH3AIUs
(oTBepeBaHme), KUIIEHUE, TETUIONEpeada (TETUIONPOBOTHOCTh, KOHBEKIIHS, H3ITYICHHE); dJICKTPU3AITUS
TeJl, B3aMMOJICHCTBUE 3aPsA0B, IEHCTBUSI SJIEKTPUIECKOTO TOKA, KOPOTKOE 3aMBbIKAHHE, B3aUMOJICHCTBIE
MarHuTOB, JICUCTBHE MAarHUTHOTO TIOJIS1 HAa TPOBOTHUK C TOKOM, DJIEKTPOMAarHUTHAsI WHYKITUS ) TIO OTH
- CaHHUIO UX XapaKTEPHBIX CBONCTB M HA OCHOBE ONBITOB, IEMOHCTPUPYIOIINX TaHHOE (PU3nUIecKoe

SIBJICHHUE,

— pacro3HaBaTh MPOSBIECHHE H3YUYEHHBIX (U3NYECKUX SIBJICHUH B OKPYXKAIOLIEM MUPE, B TOM YHCIIE
¢buznueckue SBICHUS B IPUPO/JIE: TOBEPXHOCTHOE HATSKEHNUE U KallWJUISIpHbIE SIBJICHUSI B IPUPOJE,
KpUCTAJLJIBI B IpUpoae, n3nyuenue CoiHIla, 3aMep3anue BOJ0EMOB, MOpPCKUE OpH3bl, 00pa3oBaHue
pOCBI, TyMaHa, UHesl, CHeTra; JIEKTPUUECKUE SBJICHUS B aTMOc(hepe, FIMEKTPUUYECTBO KUBBIX OPraHU3MOB;
MarHuTHOE 1oJje 3eMiu, Apei¢ Moo COB, poJib MATHUTHOTO TOJIS 7S )KU3HU Ha 3eMIie, MOJISIPHOE CU

- sIHUE; TIPU STOM MEPEBOUTH MPAKTUYECKYIO 3a/1a4y B YU€OHYIO, BBIACISATh CYIIECTBEHHbBIE
CBOMCTBa/MpPU3HAKHN (PU3NYECKUX SBICHUI;

— OIIMChIBATh U3Y4YCHHBIC CBOICTBA TEI U (1)I/ISI/I“IGCKI/I€ SABJICHUSA, UCITIOJIb3YA (1)I/ISI/ILIGCKI/I6 BCIINYHNHBI
(TeMnepaTypa, BHYTPCHHSAA SOHCPIUAa, KOJIMYCCTBO TCIUIOTHI, YACIbHAA TEMI0EMKOCTh BCHIICCTBA,
yYACJbHAas TCIJIOTA IIABJICHUS, YACIIbHAA TCIJIIOTA Hap006p330BaHI/IH, YACIbHAA TCIJIOTA CTOPAHUSA
TOIIJINBA, KOS(I)CI)I/II_II/IGHT MOJIE3HOI0 JIEHUCTBUS TEILUIOBOM MalllnHbl, OTHOCHUTCJIbHASA BJIAJKHOCTH BO31yXa,
BHeKTpI/I‘IeCKI/Iﬁ 3apsan, Cujia TOKa, SJICKTPUICCKOC HAIIPAKCHUEC, COIIPOTUBJICHUEC IIPOBOJHUKA, YACIIBHOC
COIIPOTHUBJICHUEC BCUICCTBA, pa60Ta W MOITHOCTD JJICKTPHUYCCKOI'O TOKa); IIpH OIMUCAHUM ITPABHUJIBHO
TpaKTOBAaTb q)HSquCKI/Iﬁ CMBICJI UCITIOJIB3YCMBIX BCJIIMYUH, 0003HAYEHUS U CAMHHNIBI q)HSI/I‘ICCKI/IX
BCJIIMYWH, HAXOJHUTb q)OpMy.TIBI, CBA3BIBAIOIIUC NAHHYIO (I)I/I3I/I‘-ICCKYIO BCJIMYNHY C IPpYTUMH BCIIMUNHAMU,
CTPOUTH Fpa(l)I/IKI/I HU3YUYCHHBIX 3aBHCUMOCTEHN (1)I/ISI/I‘IGCKI/IX BCIIMYHH,

— XapaKTepHu30BaTb CBOMCTBa TCII, (1)I/I3I/I‘IGCKI/IG SABJICHUS U ITPOLCCChI, UCTIOJIb3YSl OCHOBHBIC
TITOJIOXKCHUA MOJ'ICKy.]'IHpHO-KPIHGTH‘IGCKOfI TCOpHUU CTPOCHUA BCIICCTBA, IPUHIHAII CYTICPIIO3ULINN moJieH
(Ha Ka4C€CTBCHHOM ypOBHC), 3dKOH COXpaHCHUA 3apsa/iad, 3aKOH Owma AJIg ydaCTKa ICTin, 3aKOH IL)KOYJIH -
.HCHI_[E[, 3aKOH COXpPAaHCHUSA SHCPIrUu; IMpu 3TOM AaBaTh CJIOBCCHYIO (I)OpMy.TII/IpOBKy 3aKOHa U 3allMChbIBaTh
€ro MaTCMaTUICCKOC BBIPAKCHUC,

— OOBSCHATH (PU3NUECKUE MPOLIECCH M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTyallui
MIPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BbISBIIATH IPUUUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH 00BSIC
- HeHue u3 | - 2 TOrMYecKuX IIaroB ¢ onopoi Ha 1 - 2 n3y4yeHHBIX CBOMCTBA (PU3UUECKUX SBICHUH,
(bU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH; penaTth pacyéTHbIC 3a7aui B 2 - 3 NeCTBHUS, HCIIONIB3YS



3aKOHBI U (POPMYJIBI, CBSI3bIBAIOIIME (PM3UUECKUE BETMUMHBI: HA OCHOBE aHAIM3a YCIOBHS 334l
3aMUCBIBATh KPATKOE YCIOBHE, BBISBIATH HEJOCTATOK JAHHBIX JUIS PELICHUS 33/1a4H, BEIOUPATh 3aKOHBI
1 GopMyIibl, HeOOXOAUMBIE IS €€ PEeIICHUs, TIPOBOJUTH PACUYETHI M CPABHUBATH MOJIyYCHHOE 3HAUCHHE
($U3M4eCKOil BETUYMHBI C U3BECTHBIMU JaHHBIMHU;

— pacClio3HaBaTb Hp06JIeMBI, KOTOPBIC MOKHO PCHIUTH ITPU ITOMOIITN (1)I/IBI/I‘ICCKI/IX MCTOIOB; UCIIOJIb3Yyd
OIMMCAaHUC UCCIICAOBAHMs, BEIACTIATE HPOBCPACMOC MPCAIIOJIOKCHNUE, OLICHNUBATL ITPABUJIBHOCTDL IIOPAAKA
MMPOBCACHUA UCCIICAOBaHM:, ACJIaTh BbIBOIbI;

— TIPOBOJMTH OIBITHI IO HAOIIOACHUIO (U3NIECKUX SIBICHUH W (PU3NIECKUX CBOICTB TEI
(KanuIsipHbIE SBJICHMS, 3aBUCUMOCTbD JIaBJIEHUS BO3/yXa OT €ro 00béMa, TeMIiepaTypbl; CKOPOCTH PO
- IIecca OCTBhIBaHUS/HArPEBaHUs MPU M3ITYYSHUH OT [[BETA U3ITyUalOIIel/OTI0MIAl0NIeH TOBEPXHOCTH;
CKOPOCTb MCIIapEHUs BOJbI OT TEMIIEPATYPhI )KMJIKOCTH U IIJIOMIAAN €€ TIOBEPXHOCTH; dIEKTPU3ALUS TE
1 B3aMMOJIEHCTBHE IEKTPUUECKUX 3apsAI0B; B3aUMOAEHCTBUE OCTOSHHBIX MAarHUTOB, BU3yall3alus
MarHMTHBIX M0JIEH OCTOSTHHBIX MarHUTOB; I€HCTBUSI MAarHUTHOTO I0JISI HA IPOBOJHUK C TOKOM,
CBOICTBa 3JIEKTPOMAarHuTa, CBOMCTBA NEKTPOABUraTelIsl MOCTOSIHHOTO TOKa): (OpMYIMpPOBAThH
IIpOBEpsiEMbIE MPEAIOJI0KEHHS], COOUpaTh YCTAHOBKY U3 IIPEI0KEHHOTO0 000pYyI0BaHMsI; OMUCHIBATD
XO/J1 OTIbITa U (GOPMYIUPOBATH BHIBObI;

— BBIIIOJHATH MMPAMBIC U3MCPECHUA TEMIICPATYPhI, OTHOCHT! €JILHOH BJIa)KHOCTH BO311yXa, CUJIbI TOKA,
HAIps>KCHUA C UCITOJIB30BAHUEM aHAJIOT'OBBIX HpI/I60pOB 1 JaTYUKOB (1)I/ISI/IV-IGCKI/IX BCJIMYHH, CPaBHHUBATH
pe3ynbTaThl U3MEPEHUH C YIETOM 3aJaHHOM a0COFOTHOM MOTPEITHOCTH;

— TMPOBOJAMTH MCCIICIOBAHNUE 3aBUCUMOCTH OJTHOM (PM3UUECKOU BEJIMUMHBI OT IPYTOH C
WCIIOJIb30BAHUEM MPSMBIX U3MEPEHUH (3aBUCHMOCTD COITPOTHUBIICHHSI IIPOBOJHUKA OT €TO JIJTUHBI,
TIJIOIIATA TTOTIEPEYHOTO CEYCHUS U YICIBHOTO COMPOTUBIICHUS BEIIECTBA IMPOBOIHNUKA; CHIIBI TOKA,
HIYIIEro Yepe3 MPOBOJIHMK, OT HAIIPSKEHUS HA MMPOBOJIHHUKE; UCCIICIOBAHNE MTOCIIEA0BATEILHOTO U T1a
- paJUIeTBLHOTO COCAMHEHUI MPOBOAHUKOB): TUIAHUPOBATH UCCIIEA0OBAaHNE, COOMPATh YCTAHOBKY H
BBITIOJTHATE U3MEPEHUS, CIACAYS MPEAT0KEHHOMY TIIaHy, (PHUKCHPOBATH PE3yIbTAThI OJTY4CHHOU
3aBMCHMOCTH B BHJIC TaOJIHI] U TPapUKOB, J€JIaTh BHIBOJIBI 10 PE3YJIbTaTaM HCCIICIOBAHMUS;

— IIPOBOAUTH KOCBCHHBIC NU3MCPCHUA (bHSPI‘leCKI/IX BCIINYHNH (y,I[eJ'II)HaH TEIMI0EMKOCTh BEIIECTBA,
COITPOTHUBJICHHUC ITPOBOAHHKA, pa60Ta U MOITHOCTD JICKTPHYCCKOI'O TOKa)i IIJIaHUPOBAaTb U3MEPCHUA,
CO6I/IpaTb SKCIICPUMCHTAJIBHYO YCTAHOBKY, CJIICAYS HpeﬂHOH(eHHOﬁ HWHCTPYKIMU, U BBIYUCIIATH
3HAa4YCHUC BCIINYNHDBI,

— coOmrofaTh npaBuiia TEXHUKH 0€30MacHOCTH Ipu paboTe ¢ 1ab0paTopHBIM 000pyI0BAaHUEM;

— XApaKTCPHU30BaATb IIPUHIUIIbI HeﬁCTBHH N3YYCHHBIX HpI/I60pOB U TCXHUYCCKUX YCTpOﬁCTB C OHOpOﬁ
Ha UX OIIMCaHHA (B TOM YHUCJIC: CUCTEMA OTOIINICHUSA JOMOB, THTPDOMETD, ITapOBas Typ6I/IHa, aMIIepMETp,
BOJIbTMCTD, CUETUYHK BHeKTqueCKOﬁ OHEPIUH, 3JICKTPOOCBECTUTCIILHBIC HpI/I60pLI, HarpeBaTCJIbHbIC
3J'IeKTp0HpPI60pI>I (HpI/IMepH), QJICKTPUYCCKUC ITPECAOXPAHUTCIIN, SJICKTPOMATHUT, DJICKTPOABUTATCIIb
IIOCTOAHHOTI'O TOKa), HCIIOJIB3Yyd 3HAHUA O CBOMCTBaX (1)H3I/I‘ICCKI/IX SIBIICHUIN U H606X0):[I/IMLIG
(I)I/IBI/ILICCKI/IC 3aKOHOMCPHOCTH;,

— paciio3HaBaThb NPOCTHIC TCXHUYCCKUC yCTpOﬁCTBa 1 U3MCPUTCIIBHBIC HpI/IGOpLI 10 CXEMaM H
CXCMATUYHBIM pUCYHKaM ()KHI[KOCTHBIfI TCPMOMCETP, TCPMOC, ICUXPOMETP, TUTPOMETP, ABUTATCIIb
BHYTPCHHCTO CropaHus, 3JICKTPOCKOII, pCOCTaT); COCTaBJIATh CXEMBbI SJICKTPUUCCKUX Lenei ¢
MOCJICAOBATCIIbHBIM U MAPATIJICIIbHBIM COCANHCHUCM 2JICMCHTOB, pa3jindyas YCIIOBHBIC 0003HaUCHUS
QJICMCHTOB 3JICKTPUYCCKUX ueneﬁ;

— TPUBOJUTH IPUMEPHI/HAXOAUTh HH(OPMAIIHIO O IPUMEpaxX MPaKTUYECKOTO UCTIONb30BaHUS



(bu3HYECKUX 3HAHWH B MOBCEIHEBHOW KHU3HU JIJIsl 00eCcTieueHus: OE30MacHOCTH P 00palieHnH ¢ Iprubo
- paMM U TEXHHYECKUMH YCTPOMCTBAMM, COXPAaHEHHUS 30POBbS U COOJIOJAEHUS HOPM
HKOJIOTUYECKOTO MMOBEICHUS B OKPYKAIOIIEH CperIe;

— OCYIIECTBIATh MOUCK HHGpOpMalMu (PU3NYECKOTO conepKaHus B ceTu VIHTEepHEeT, Ha OCHOBE
UMEIOIINXCS 3HAHUH U yTEM CpaBHEHUS JIOTIOJHUTEIBHBIX HCTOYHUKOB BBIIENIATH HH(POPMAITHUIO,
KOTOpasi SBJISETCS MPOTUBOPEUNBOI HIIM MOKET ObITh HEIOCTOBEPHOM;

— WCIIOJIb30BaTh MPH BHITIOJIHEHUH Y4eOHBIX 33/IaHUH HAYYHO-TIOMYISPHYIO JIUTEPATYPY PU3NIECKOTO
COJZIepKaHus, CIIPaBOYHbIE MaTepualbl, pecypchl cetu VIHTepHeT; BIaaeTh IpuéMamMmu
KOHCTIEKTHPOBAHUS TEKCTa, IPeoOpa3oBaHus HHPOPMALIMH U3 OJHOW 3HAKOBOM CHCTEMBI B IPYTYIO;

— cO03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KpPAaTKUE YCTHBIE cOOOIIeHHs, 0000111ast nH(QOPMALIHIO U3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJEPIKAHUS, B TOM YHCIe MyOIMYHO IPEACTABISTh PE3YIbTaThI
MIPOEKTHOM WJIM MCCIEA0BATEIBCKON JESITebHOCTH; IPU 3TOM I'PaMOTHO HUCIIOJIb30BATh N3YUEHHBIH
MOHATUIHBIN anmapar Kypca QU3UKH, COMPOBOXKIATh BBICTYIJIEHUE TIPE3EHTAIINEH;

— IIpH BBITIOJIHEHUH Y4€OHBIX IPOEKTOB U HCCIEI0BaHNN (PU3NYECKUX MPOIIECCOB paclpeaesiTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C IMOCTABJICHHBIMH 33/1a4aMH, CJIEAUTD 3a BHIIIOJHEHUEM IJIaHa
NeUCTBUI U KOPPEKTUPOBATH €T0, a/IEKBaTHO OLICHWBATh COOCTBEHHBIN BKJIA] B AEITEIbHOCTD IPYIIIIbI;
BBICTPaNBaTh KOMMYHHUKaTUBHOE B3aUMOJICHCTBHE, MTPOSBIISS TOTOBHOCTh pa3peliaTh KOHQIUKTHI.



TEMATHYECKOE INTAHUPOBAHUE

yrenune). OleHka yoeauTebHOCTH STHX 000CH OBaHHIA;

OO6BsicHeHHEe OPOYHOBCKOrO IBHKCHHUS, SIBTICHUS AUG(Y3UUN pasInduii MeKIy HUMH
Ha OCHOBE TOJIOKEHUH MOJIEKYJIIPHO-KHHETUYECKON TEOPUH CTPOCHUS BEILECTBA;
OOBsiCHEHHE OCHOBHBIX Pa3IMUii B CTPOEHHH Ia30B, XKUAKOCTEH U TBEPIBIX TEN C
UCIIOJIb30BAHUEM ITOJI0KEHUH MOJIEKYIIPHOKHUHETUYECKON TEOPUH CTPOCHUS
BCIIICCTBA, npOBC}lCHl/lC OIIBITOB ITO Bblpallll/lBaHl/ll'O KpMCTaHﬂOB nosapel—l HOﬁ COJIK UJIN
caxapa; [IpoBesienne 1 00bsCHEHHE ONBITOB, IEMOHCTPHPYIOMIUX KaIUILIAPHbIE
SBJICHUSA U ABJICHUC CMadYHWBaHUs,

OOBsiCHEHHE POJIM KAIIMIIJIAPHBIX ABJICHHH [UIS TIOCTYIIJICHHUs BOJBI B OPraHH3M
pactenuit (MC — Guosnorus);

Habmonenue, nposeieHne u 00bSICHEHUE OITBITOB 110 HAOJIIO ICHHUIO TEIJIOBOIO
DACIIMDEHHUS TA30B. KHUIKOCTCH U TBEDIIBIX TEJL

Ne | HanmeHoBaHMe pa31eioB H KonnyecrBo yacos Jara Bunbl gesiTe1bHOCTH Buasl, Jextponnsie (LuQpPOBLIE)
n/I | TeM NPOrpamMMel H3y4eHHUs $hopmbr 00pa3oBaTe/IbHbIE pecypchl
BCEr0 | KOHTPOJIbHbIE | IPAKTHYECKHE KOHTPOJIs
paboThbl paboThbl
Pazpen 1. TenJioBblie siBIeHUs
1.1. | Crpoenue u cBoiicra 7 0 1 01.09.2022 | HabutoieHne 1 HHTEPIPETALHS OLIBITOB, CBHACTEICTBYIOIIMX 00 aTOMHO-- Verubiii https://videouroki.net/video/fizika/7-
BellecTBa 25.09.2022 | MoseKyISpHOM CTPOEHHMH BEIECTBA: OMBITH C PACTBOPEHUEM PA3JIMYHbIX BEIIECTB B | OLPOC; class/fizika-7-klass/
BOJIC; ITucbMeHHbII
Penrenune 3aa4 Mo OLEHUBAHUIO KOIMYECTBA ATOMOB MJIH MOJIEKYJI B €JMHHIE 00bEMA | KOHTPOIIb;
BEILIECTBA; IIpaktnueckas
AHanM3 TeKCTa APEBHUX aTOMUCTOB (HampuMep, GpparmenTa nmosmsl Jlykpenus «O padora;
MPUPOJIE BELIEii») ¢ U3JI0KEHHEM 00OCHOBAHHI aTOMHOW THUIIOTE3bI (CMBICIOBOE TectupoBanue;
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26.09.2022
14.12.2022

OG6ocHOBaHHE PaBUII U3MEPEHHS TEMIIEPATYPhI;

CpaBHEHHE Pa3IMYHBIX CIOCOOOB U3MEPEHUS U IIIKaJI TEMIIePaTyphl;

Hab6monenue i 00bsICHEHHE OIBITOB, IEMOHCTPHPYIOIINX U3MECHEHUE BHY TPEHHEH
9HEPTUH Tela B Pe3yJIbTaTe TeIUIONepeIaud U pabOoThl BHEIIHUX CHIL;

Hab6monenue 1 00bsICHEHHE OIBITOB, 00CYKICHUE IIPAKTHIECKUX CUTYyalHii,
JIEMOHCTPUPYIOIIUX Pa3IMYHbIe BUABI TEIUIONEPEIaun: TEIIONPOBOJHOCTD,
KOHBEKLIUIO, H3ITy4EHUE;

VccnenoBaHue sIBJICHNS TEMI000MEHA P CMEIIMBAHUY XOJIOAHOH M ropsdeil BOIbI;
HabnroneHne ycTaHOBICGHUS TEIIOBOTO PABHOBECHST MEXK/LY FOpsiYel U XOJIOAHOH
BOJIOI;

Omnpenernerne (M3MEpEHNE) KOMUYECTBA TEILIOTHI, TOJTYYEHHOIO BOJOM PH
TEIIOOOMEHE ¢ HarpeThIM MEeTaJUIMYEeCKUM LIAIIHHIPOM;

Onpezenenue (M3MepeHHe) yaeIbHON TEIOEMKOCTH BEIIECTBA;

Penrenne 3aa4, CBA3aHHBIX C BHIYMCICHHEM KOIHYECTBA TEIUIOTHI U TEIUIOEMKOCTH
HPH TEII000MEHE;

AHanM3 CUTyaluil NPaKTHYECKOr0 HCIOIb30BAHNS TEIUIOBBIX CBOMCTB BELECTB U
MaTepuajoB, HalPHUMep B LEISX SHEProcoe PeKEHHs: TEIIOU30ILIU,
9Heprocoeperarone Kpoliii, TePMOAKKYMYJISTOPBL U T. 1.}

Habmoienne siBieHuit nenapeHus u KOHAEHCalut;

HccnenoBanue nporiecca HCMapeHus pa3InyHbIX XKHIKOCTEH;

OObsiCHEHHE SIBJICHUH MCIIApEHUsI U KOHJIECHCAI[MM HAa OCHOBE aTOMHO -MOJIEKYJISIPHOTO
YUEHHS,

Habmonenue 1 00bsCHEHHE MPoLecca KUITEHUs], B TOM YUCIIe 3aBUCUMOCTH
TEMIIEPATypPbl KUIICHUA OT AABJICHUA,

OnpezeneHue (M3MepeHre) OTHOCUTENIbHON BIIAXKHOCTH BO3JyXa;

Hab6moznenue nporecca MniaBieHds KPHCTANITYECKOT0 BEIIECTBA, HATPUMED JIbAa;
CpaBHeHHE IIPOIIECCOB IIABJICHHS KPHCTAUIMUECKHX T M PasMArdeHus Ipu
HarpeBaHHu aMOp(HBIX TEI;

OnpezesneHue (M3MepeHne) yaeabHON TEII0ThI IUIaBieHus JbJa. O0bsicHeHHEe
SBJICHHH MIABJICHHS U KPUCTAJUIM3AMH HA OCHOBE aTOMHO-MOJIEKY/IIPHOIO YUEHHS;
Pentenne 3aay, CBA3aHHBIX C BBIYMCICHHEM KOJIUUECTBA TEILIOTHI B IIPOLIECCAX
TeIUIoNepeiaytl PH IUIABJICHUH H KPHCTA UM 3a1lUH, UCIIAPEHUH H KOHJeHCAIINH;
AHanM3 CUTYyaluil IPaKTHYECKOr 0 IPHMEHeHHs SBICHUI IIaBIeHHUS 1
KPUCTAIM3ALUH, HAIPHMED, MOTydeHHE CBEPXYUCTBIX MATEPHATIOB, COJEBas IPENKa U
Ap.-;

Ananu3 paboThl U 00BSICHEHHE IPUHLIUIA ACHCTBUS TEIJIOBOTIO IBUrATEIIs;
Brrunciaenne KOMMIecTBa TEIUIOTHL, BEIIEISIONIET0Cs IIPY CTOPAHUH PAa3IUYHBIX BHIOB
torumBa, 1 KIIJ[ nurarens;

O6cyxaeHne YKOJIOTHIECKHX TOCIeCTBHI HCIONb30BAHHS JBUTaTeNIel BHYTPEHHETO

v g

YcrHbli
oI1poc;
[TuceMeHHbIH
KOHTPOJIB;
KonTponbHas
pabora;
[IpakTuueckas
pabora;
Tectuposanue;

https://videouroki.net/video/fizika/7-
class/fizika-7-klass/

HWroro no paszneny
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2.1. | DnexTpuyeckue 6 15.12.2022 | HabmoneHue U TPOBEICHIE OIBITOB 110 JIEKTPU3ALUH TeJl IPH COIPUKOCHOBEHUH VYeraslit https://videouroki.net/video/fizika/7-
3apsiibl. 3apsizkeHHbIE 15.01.2023 | u unaykiuei; orpoc; class/fizika-7-klass/
TeJa u ux Hab6monenue i 00bsicCHeHHE B3aUMO/EHCTBHSL OTHOUMEHHO U Pa3HOMMEHHO ITucpMeHHBIH
B3aUMO/IeliCTBHE 3apsKEHHBIX T, KOHTPOJIb;

OOBsICHEHHE TIPUHIUIIA JSHCTBUS SJIEKTPOCKOIIA; [MpakTnueckast
OObsICHEHHUE SIBJICHUH 3JIEKTPH3ALMH IIPU CONIPUKOCH OBEHHH TEJl U MHIYKIUEH C pabora;
HCIIOJIb30BaHUEM 3HAHHIT O HOCHTENISIX JICKTPUYECKUX 3apsiIOB B BEIIECTBE; TecrupoBauue;
PacrioznaBanne n 00BbICHEHHE ABJICHUN DJICKTPU3ALUHY B 10 BCCAHEBHOM JKU3HH;

Habmoenue u 00bsICHEHHE OIBITOB, MIUTIOCTPUPYIOLIMX 3aKOH COXPAHCHHSI

JJIEKTPUYECKOr0 3apsijia;

HaGuroieHre ONBITOB [0 MOJEIMPOBAHHIO CUIIOBBIX JIMHUH 3JICKTPUYECKOr0

nosst; Uccnenopanne aeiiCTBHS SIEKTPUIESCKOrO I10JIs Ha IPOBOAHUKH

2.2. | IocTostHHbIN ekTpUUecKkuii | 20 16.01.2023 | HabmroeHue pa3inyHbIX BUIOB JEHCTBHS 3IEKTPUUECKOrO TOKA U OOHAPYKEHHE THX | Y CTHBIN https://videouroki.net/video/fizika/7-

TOK 04.04.2023 | Bua0B /i CTBHS B TIOBCEHEBHOM KH3HHU; onpoc; class/fizika-7-klass/
COopKa U UCTIBITAHUE HJIEKTPUYECKOH LENHU TOCTOSHHOIO TOKa; ITuceMeHHbIH
V3MepeHue Critbl TOKa aMIIEpPMETPOM; KOHTPOJIb;
V3MepeHue 31eKTPUYECKOro HalpspKEeHUs BOJIBTMETPOM; KonTposbHast
[IpoBezeHue 1 0OBACHEHNE ONBITOB, JIEMOHCTPHPYIOLIUX 3aBUCHMOCTD pabora;
3JIEKTPUYECKOr0 CONMPOTUBIICHHUS TPOBOJIHMKA OT €ro UIMHBI, IJIOMIAAX MTOIEPEUYHOro npaKTH‘leCKaﬂ
CeUYCHHS U pabota;
MarepHaa; Tectuposanue;

WccnenoBanue 3aBUCMMOCTH CHITBI TOKA, TPOTEKAIOIIEr0 Yepe3 Pe3ncTop, OT
COITPOTHBIICHHUSI PE3UCTOPA M HANIPSDKEHHUSIHA PE3UCTOPE;

ITpoBepka mpaBuiia CI0KEHHs HAIPSHKEHUH IIPU MOCIEA0BATENbHOM COSAUHEHUH JIBYX
PE3HCTOPOB;

IpoBepka mpaBuia 1j1s CUJIBI TOKA TIPY NapajuieIbHOM COeIM HEHUH PE3HCTOPOB;
AHanM3 CUTYyaIMil OCIe10BATEIbHOrO H IapauleIbHOIO COCIMHEH S TIPOBOTHUKOB B
JOMAITHHX dJIEKTPHIECKUX CeTAX;

Pemtenne 3aa4 ¢ ucnonb3oBaHueM 3akoHa OmMa 1 hopMyi pacyéra 21eKTPUIECKOTro
CONPOTHBIIECHHUS IIPH I10CIE10BAaTEIbHOM U IapalIebHOM COSANHEHUH IPOBOIHUKOB;
OmnpeneneHne pabOTHI JIEKTPUIECKOrO TOKA, IPOTEKAOIIET0 Yepe3 Pe3UCTOop;
OmnpeneneHne MOITHOCTH 3JIEKTPHIECKOr0 TOKA, BHIACTAEMOI Ha PE3UCTOPE;
HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA Y€pPe3 TaMIOUKY OT HANPSIKEHHUs Ha HEel;
Onpenenenue KI1J{ HarpeBaTtens;

HccnenoBanue npeodpa3oBaHus SHEPTUH IIPH HOABEME IPy3a dJIEKTPOIBHIATEIEM;
OOBbsiCHEHHE yCTPOUCTBA M IIPHHIUIIA JCHCTBUS JOMANIHUX dJIEKTPOHAT PEBATEIbHBIX
npudopoB;

OO6BbsiCHEHHE IPHINH KOPOTKOTO 3aMBIKAHHS U MIPUHINIA JSHCTBHS IIABKUX
TIpeIOXpaHUTENeH;

Pomioaunua saman ~ wenant papavuess pavaua [Twavma  TTouria-




2.3. | MaruuTHBIE SIBJECHHS 6 2 05.04.2023 | UccneqoBanie MarHUTHOT'O B3aUMOIEWCTBHS ITOCTOSHHBIX MAarHUTOB; Verabnii https://videouroki.net/video/fizika/7-
26.04.2023 | N3yyeHre MArHUTHOTO MOJIsI IOCTOSHHBIX MAHUTOB NP UX OObEANHEHHU 1 ompoc; class/fizika-7-klass/
paszeneHus; ITucbMeHHBIH
IIpoBeneHne ONMBITOB 10 BU3yaIN3aLMH [10JI5 HOCTOSIHHBIX MarHUTOB; KOHTPOJIb;
V3y4eHue siBIICHHS HAMAarHNYMBaHWs BEILECCTBA; IIpaktrdeckast
HccrenoBanne JefCTBHS SJICKTPUYECKOrO TOKA Ha MATHUTHYIO CTPEJIKY; paborta;
[IpoBeneHMe ONBITOB, AEMOHCTPHPYIOIIMX 3aBUCHMOCTb CHJIbI B3aHMOICHCTBHS TecrupoBauue;
KaTYIIKU C TOKOM M MarHuTa OT CHJIbl U HAallPaBJICHHs TOKA B KATYIIKE;
AHanM3 cUTyauuil HPaKTHIECKOro IPHMEHEHHUS SJICKTPOMAarHUTOB (B OBITOBBIX
TEXHUYECKUX yCTPOHCTBAX, IPOMBILUICHHOCTH, MEAULIMHE);
W3y4enue aeiicTBsE MArHUTHOTO I10JIsL HA TIPOBOJHUK C TOKOM;
U3yuenue neiicTBys SIEKTPOABUIATEIIS;
N3mepenue KII1/1 3neKkTpoABUTraTEeIbHOM YCTaHOBKH;
Pacrio3HaBaHne W aHAIN3 PA3JIMYHbIX TPUMEHEHHUHN K TPO ABUTraTes e
(TpaHcmopT, OBITOBBIE YCTPOKCTBA U P.);
2.4. | DeKTpOMArHHTHAS 5 1 27.04.2023 | OmBITHI IO HCCIENOBAHUIO ABJIEHUS DJIEKTPOMATHUTHON HHAYK[[UU: UCCIIEN0BAHUE VeTHbIH https://videouroki.net/video/fizika/7-
MHYKIHS 21.05.2023 | n3MeHeHuit 3HAYCHHS U HATIPABJICHHUS MHIYKIIMOHHOIO TOKa; orpoc; class/fizika-7-klass/
[TrcbMeHHBIH
KOHTPOJIb;
KonTponsHas
pabota;
IIpakThueckas
pabota;
Tectuposanue;
Hroro no pasageny 37
PesepBHOE BpeMst 3
OBIIEE KOJIMYECTBO 68 14

YACOB I10 ITPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KouunyecTBo yacoB Jara Buapsi,
n/n H3ydyeHusi | popmbl
BCEro | KOHTPOJIbHBbIE | IPAKTHYECKHUE
KOHTPOJIs
padoThI padoThI

1. | OcHOBHBIE MOJIOKEHUS 1 0 0 01.09.2022 | VcrHbIit
MOJIEKYJIIPHO-KMHETHYECKOMN OIIpOC;
TEOPHUH CTPOCHUS BEIIECTBA

2. | Mogenu TBEpIOrO, KuaKoro u |1 0 0 06.09.2022 | Vbt
ra3000pa3HOro COCTOSHUHN OTIpOC;
BEIECTBA

3. | CmauuBanue. Kamwuisipasie |1 0 0 08.09.2022 | Vbt
SIBJICHUSL. OTIpOC;

4. | JTaboparopnas pabora Nel 1 0 1 13.09.2022 | ITpakTnueckas
"N3ydyeHne KanuUIsIpHbIX paborTa;
SIBIICHUH"

5. | Kpucrammueckue u 1 0 0 15.09.2022 | YcTHBIi
amopHbIe TBEpABIE TENa OTIpOC;

6. | TemoBoe pacIMpeHue 1 1 0 0 20.09.2022 | Veruprii
cKatue OTIpOC;

7. | O6o6mrarommuit ypok mo teme |1 0 0 22.09.2022 | TectupoBaHue;
"CTpoeHue 1 CBOMCTBA
BelecTna"

8. | Temmeparypa. BuyrpeHnuss 1 0 0 27.09.2022 | Veruplii
SHeprus 0TIpOC;

9. | CnocoObl u3MeHeHUsI 1 0 0 29.09.2022 | YeTHbII
BHYTpPEHHEH 3Hepruu 0TIpOC;

10. | Buasl Teruionepeiavm. 1 0 0 04.10.2022 | YcTHbIH
Tennonepenaya B Ipupo/ie u OIIPOC;
TEXHHUKE.

11. | KonnuecTBO TEIIOTHI. 1 0 0 06.10.2022 | YcrHbIi
VY nenpHas TENI0EMKOCTh OIIpOC;
BelecTBa. TenaooOMeH. [InceMeHHbI
TennoBoe paBHOBECHE. KOHTPOJIb;

YpaBHEHHE TEIJIOBOTO
OajlaHca.




12. | JTabopartopuast pabora Ne2 11.10.2022 | Ycrablit
"HccimeqoBaHue IBICHUS 0IIpoc;
TETI000MeHa pu
CMEIIMBAHUU XOJOIHON U
ropsiuei BoJbI"

13. | JTaboparopras pabora Ne3 13.10.2022 | ITpakTrueckas
"Onpenenenne KoJIMuecTBa pabora;
TEIUIOTHI, ITOJYYEHHOTO BOJOM
IIPH TEIJIOOOMEHE C HarpeThIM
METAJUTMYECKUM HUITUHIAPOM"

14. | JTaGoparopuas paborta N4 18.10.2022 | ITpakTuueckas
"Onpenenenue yaeiabHOMU pabora;
TETI0EMKOCTH BemecTBa

15. | Dueprus TommBa. Y aenpHast 20.10.2022 | ITpaxTueckas
TEII0Ta CTOPAHUS paboTa;

16. | Pemenue 3a1a4 no Teme 25.10.2022 | YcTHbIi
"TermooOMeH" 0TIpoc;

17. | KourposnbHas padota Nel mo 27.10.2022 | VcrHBIIH
temaM "CTpoeHHe U CBOMCTBA OIIPOC;
BemecTna',

"Tennonepenaya",
"KonnuecTBo TemnoTer"

18. | [1naBnenue u oTBEpAEBaHKE 08.11.2022 | KontposbHast
KPUCTAJIMYECKUX BEIIECTB. paborTa;

VY aenpHas TerioTa
IJTaBJICHHUS.

19. | JTaGoparopuas pa6ora Ne5 10.11.2022 | VcrHblit
"OnpeneneHue yaeabHOU 0IIpoc;
TEIUIOTHI TIJIaBJICHUS JIbaa"

20. | [TapooOpa3zoBanue u 15.11.2022 | ITpakTuyeckas
KoHaeHcanus. Vicnapenue. paboTa;

21. | BnaxxHOCTb BO3/yXa. 17.11.2022 | VcTHbIH
N3mepenne BaaxxHOCTH OIIpOC,
BO3JIyXa

22. | JJaboparopHast pabota Ne6 22.11.2022 | VcrHbII
"Onpenenenue OIpoc;
OTHOCHUTEIILHOU BIIaXKHOCTHU
BO3ayXa"

23. | Kunienue. Y nenbHas TemoTa 24.11.2022 | TIpaktrueckas
napooOpazoBaHUs pabora;




24. | Pemenue 3a1a4 Mo TeMe 29.11.2022 | VerHbIH
"N3MeHeHue arperaTHbix 0IIpoc;
COCTOSIHMI BemiecTBa"

25. | TIpuHIHUIBl paboThI TEIIOBBIX 01.12.2022 | Ycrablid
nsurareneit. KITJ{ remioBoro OIIpOC;
JBUTATEIIS

26. | Pemenue 3a1a4 o TeMe 06.12.2022 | [TuceMeHHBbIH
"TermtoBsle ssBiieHus". Buasl KOHTPO!JIb;
TeIUIONepeIayr, KOJMIESCTBO
TEIIOTHI, U3MCHECHHE
arperaTHbIX COCTOSIHHUI
BEIIECTBA, BIAXKHOCTh
BO3IyXa"

27. | O600MmIAOKI YPOK TI0 TEME 08.12.2022 | YcTHBI
"TennoBsie siBICHUS" OIIpOC;

28. | KourposbHas pabota Ne2 1o 13.12.2022 | YcrHbI
teme "TennoBsie sBICHUS" OIIpOC;

29. | DnexTpu3aIus Tel. 15.12.2022 | YcrHbI
B3anmopeiictBue 3apsoKeHHBIX Onpoc;
tei. 3akoH Kymona

30. | DnexTpHyeckoe moue. 20.12.2022 | KoutposbHast
HanpsixkeHHOCTD moJis. pabora;
[TpuHIIMT cynepno3uuu
ANIEKTPUYECKHX TTOJICH

31. | HocuTenu SIIeKTPUYECKUX 22.12.2022 | VcrHbII
3apsiioB. 3aKOH COXpaHCHHUS OTIpOC;
AIIEKTPUYECKOTO 3apsiia

32. | Ctpoenue aToma. 27.12.2022 | YcTHbI
IIpoBOTHUKH U AUBIEKTPUKHU. OIpocC,

33. | JlaboparopHast pabota Ne7 10.01.2023 | YcTHbIi
"HNccnenqoBanue NeHCTBUS 0Ipoc;
AIEKTPUYECKOTO TOJISI Ha
MIPOBOJIHUKY U AUDJEKTPUKH"

34. | O600mIaoIIHii YPOK TI0 TEME 12.01.2023 | YcTusIit
"DnexTpuueckue 3apsbl. OTIPOC;
3apshKeHHBIC Tea U UX
B3auMo/eiicTeue"

35. | Dnexrpuyeckuit Tok. Cuia 17.01.2023 | IpakTuyeckas

TOKa

pabora;




36. | UCTOYHUKH OCTOSIHHOTO TOKa 19.01.2023 | [TucbMeHHbIit
KOHTPOJIb;

37. | JleficTBUS SIEKTPUIECKOTO 24.01.2023 | YcTHBIi
TOKa 0TIpoC;

38. | DiekTpUYECKHil TOK B 26.01.2023 | YcTHbrit
KUIKOCTSAX U ra3ax oTpoc;

39. | DnexTpudeckas 1elb. 31.01.2023 | VcrHbIt

oTpoc;

40. | JTaboparopHas pabora Ne 02.02.2023 | TectupoBaHue;
"U3mepeHue u peryaupoBaHue
CHJIBI TOKA"

41. | DnexkTpuyecKkoe HampsHKeHHE. 07.02.2023 | YcrHbIid

oTIpoC;

42. | JTaboparopnas pabora Ne9 09.02.2023 | VcTHBI
"H3mepenue u peryampoBaHue OIIpOC;
HanpsHKeHus"

43. | ConpoTHBICHHE TIPOBOTHHUKA. 14.02.2023 | TTpaktrueckas
3akon Oma 1St y9acTka pabora;
nenu. YIeabHoe
COINPOTHBIICHUE BEIIECCTBA.

Peocrar.

44. | Jlaboparopuas padora NelQ 16.02.2023 | YcrHbIi
"PerynupoBaHue CUJIbI TOKA OIIpOC;
peoctarom"

45. | TlocnenoBaTesbHOE 21.02.2023 | ITpakTryeckas
COCIMHEHUE IMPOBOTHUKOB. paborTa;
[TapamiensHoe COCAMHEHHE
ITPOBOTHUKOB.

46. | CMelanHble COeTUHEHUS 28.02.2023 | YcTHbIH
IIPOBOTHUKOB 01poc;

47. | PaboTa 1 MOIIHOCTb 02.03.2023 | ITpaxkTrueckas
AIIEKTPUYECKOTO TOKA. 3aKOH paboTa;
Jxoyna—Jlenua. Pacuér
paboThI ¥ MOIITHOCTH TOKA.

48. | JTaboparopnas pabora Nel 1 07.03.2023 | Ycrabli
"Onpenenenue paboThl U OIpoc;

MOITHOCTH 3JIEKTPUUYECKOTO
TOKA"




49. | DnexTponpoBoAKa U 09.03.2023 | VcrHbIi
MOTPEOUTENN DIEKTPHISCKON 0TIpoC;
sHepruu B ObiTy. KopoTkoe
3aMBIKaHHE.

50. | Pemienue 3ama4 no reMam 14.03.2023 | [TucbMeHHbIit
"Cuia ToKa, HanpspKeHue, KOHTPO!JIb;
CONPOTHUBIIEHKE, 3aKOH OMa
JUTS y9acTKa IeMH, YACTbHOES
conpoTuBiieHue."

51. | Pemenwue 3a1a4 110 TeMaM 16.03.2023 | Yerablit
"CoenuHeHne MpOBOJHUKOB" 0TIpocC;

52. | Pemienue 3aaa4 no reMam 21.03.2023 | ITpakTuueckas
"3akon Oma Ju1st ydacTka paborTa;
1emnu, paboTa U MOIIHOCTh
TOKa, 3aKoH JDxoynsa-Jlenna"

53. | OGo6mIaroIIHii YPOK 110 TEME 23.03.2023 | VcTHBI
"Onextpuueckue spneHus" OIpoc;

54. | KontposbsHas pabora Ne3 1o 04.04.2023 | YcrHbIi
Teme "DIEeKTpUIECKUe OIIpOC;
SIBIICHUS"

55. | MarautHoe moJjie. OmbIT 06.04.2023 | [TuceMeHHBIH
Opcrena. KOHTPOJIb;

56. | MaraurtHOe moje 11.04.2023 | VcrHbIi
ANEKTPUIECKOTO TOKA. O1Ipoc;
DJIEKTPOMAarHur.

57. | Jlaboparopuas padora Nel2 13.04.2023 | KonTpoasHas
"3aBUCUMOCTb CHUJIBI paboTa;
B3aUMO/ICHCTBUS KaTYyIIKU C
TOKOM ¥ MarHuTa OT CHJIbI
TOKA M HAIpaBJICHUS TOKA B
Karymke"

58. | [TocTOsIHHBIE MAarHUTHI. 18.04.2023 | YcrHbli
MarauTHOE 1oJyie 3eMJIH U €ro Onpoc;

POJIb IJIs KU3HU Ha 3EeMITH.

59. | JTaboparopuast paGota Nel3 20.04.2023 | VcrHbIi

"HccneqoBaHre MarHUTHOTO OIIpOC;

B3aUMOJICHCTBHS TIOCTOSTHHBIX
MarHuTOB W U3y4YCHUE
MarHUTHOTO TIOJIS
MOCTOSIHHBIX MarHUTOB TIPH UX
0o0beTMHEHNH U pa3aeiaeHun"




60. | eiicrBue marauTHOTrO MOJst | 1 0 25.04.2023 | ITpaktuueckas
Ha MPOBOJHUK C TOKOM. pabora;
DNEeKTpOABUTATEIND
noctosgHHOro Toka. KII/]

ANIEKTPOABUTATEIS

61. | OnbiTel @apanes. SIBneHue 1 0 27.04.2023 | YcTHbI
JJIEKTPOMAarHUTHOM OIIpOC;
nHaykuuu. IIpasuio Jlenna.

62. | JTaGoparopuast pabora Nel4 |1 1 04.05.2023 | IIpaxkTrueckas
"HccmenoBaHue SIBICHUS pabora;
3IEKTPOMArHUTHOMN
WHIYKIIAW: UCCIICIOBAaHUE
W3MEHEHU 3HAYEHUS U
HaIpaBJICHUS UHAYKIIMOHHOTO
TOKa."

63. | Dnexrporeneparop. Criocobsr |1 0 11.05.2023 | YerHbli
MTOJTYYEHUS DIICKTPUICCKON 0TIpoc;
SHEPTrUH. DIIEKTPOCTAHIINN Ha
BO300OHOBJIIEMBIX HCTOYHHKAX
SHEpPruu.

64. | O6o0maromumii ypok mo reme | 1 0 16.05.2023 | YcTHbIIT
"MarauTHbI€ sBICHUS" OIIpOC;

65. | KonTponbHas padora o teme |1 0 18.05.2023 | KonTpoasHas
"MarauTHsbIe sBJICHUS" pabora;

66. | IToBTopenue u 006001ICHIE 1 0 23.05.2023 | YcTHBIH
coJiepkaHus Kypca Gu3uku 8 0TIpOC;
kiacca. Temsl "CtpoeHue u
CBOMCTBA BellecTna. "

67. | IloBTOopenue u 06001ICHIE 1 0 25.05.2023 | YcTHBIH
coJiepkaHus Kypca Gu3uku 8 o1poc;
kiacca. Temsl " TensoBbie
siBJIeHUS "

68. | [ToBTOpenue u 0600IIeHIE 1 0 30.05.2023 | VeTublit
coJiep>kaHus Kypca GuU3NKu 8 OIpoc;
Kiacca. Temsl
"DnexTpuueckue u
MarHuTHBIE SBJICHUS"
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J1S1 YYEHUKA

®dwusuka 8 kiacc/[lepeimkun A.B., OO0 «/IPODA»; AO «M3narenscTBo [IpocBenienuey;
BBenure cBO# BapuaHT:

METOAUYECKUE MATEPUAJIbI IJISA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET



MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OFPA3OBATEJIBHOT'O ITPOIIECCA
YYEBHOE OBOPYJOBAHUE

OBOPYJIOBAHMUE JIJISI TIPOBEJIEHUS JIABOPATOPHBIX, IPAKTHUYECKHX PABOT,
JEMOHCTPAIIMI






