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HHOACHUTEJIBHASA 3AIINCKA

Copneprxanue mporpaMMbl HaIPaBJICHO HA (OPMHUPOBAHUE €CTECTBEHHOHAYYHON IPAMOTHOCTH YYAIIUXCS U
OpraHu3aIuIo U3y4eHUs] PU3UKU HA JeITEIbHOCTHOM OCHOBE. B HEll yUUTHIBAIOTCS BO3MOYKHOCTH TpeIMETa
B peanu3anuu TpedoBanuii I'OC OO0 k miaHupyeMbIM JIMYHOCTHBIM U METaIllPEIMETHBIM Pe3yJIbTaTaM
o0y4eHus1, a TaK)Ke MEeXKIPEAMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111€T0 00pa3oBaHMsL.

Meroauueckue PEeKOMEHIAIMU 10 CO3JAaHUI0 M (YHKIIMOHMPOBAHHIO B 00IIE00pa3oBaTEeIbHBIX
OpraHM3alusIX, PACIOJIOKCHHBIX B CEJIbCKOW MECTHOCTH M MAIBIX TOpPOAaX, ICHTPOB OOpa3oBaHUsI
€CTeCTBEHHO-HAYYHOW M TEXHOJOTHUECKOW HampaBiieHHocTel oT 25 HosOps 2023 rona.

OBLIAA XAPAKTEPUCTUKA YYEBHOTI'O IPEIMETA «®U3UKA>»

Kypc pusnkn — cuctemoobOpazyromuii yiss €CTECTBEHHOHAYUHBIX YU€OHBIX MPEAMETOB, IOCKOIBKY
(u3nyecKue 3aKOHBI Jie)KaT B OCHOBE IIPOLIECCOB U SIBJICHUM, N3y4aeMbIX XUMUEH, OMOJIOTHEH, acTpOHOMUEN
u ¢usnueckoil reorpadueil. @u3znka — 3TO NMPEAMET, KOTOPHIN HE TOJIHKO BHOCUT OCHOBHOM BKJIaJ B
€CTECTBEHHOHAYYHYIO0 KapTUHY MUPa, HO U MIPEIOCTABIIAET Haubosiee iCHbIe 00pa3iibl IPUMEHEHUS! HAyYHOTO
MeTO/1a O3HaHUs, T.€. crioco0a MoIy4eHHsl TOCTOBEPHBIX 3HaHM o mupe. Hakonen, ¢pusznka — 310
MpeIMeT, KOTOPBIN HapsAIy C IPYrUMHU €CTECTBEHHOHAYYHBIMU MTPEIMETaMU JI0JDKEH 1aTh IIKOJbHUKAM
Mpe/icTaBjiIeHHEe 00 yBJIEKATEIbHOCTH HAyYHOTO HCCIIEI0BAaHUS U PAJJOCTU CaMOCTOSITEIbHOTO OTKPBITUS
HOBOTO 3HAHMUSL.

OnHa 13 TIIaBHBIX 3a/1a4 GU3UYECKOT0 00pa30BaHus B CTPYKType 0011ero o0pa3oBaHus COCTOWT B
(opMUPOBaHUN €CTECTBEHHOHAYYHOM IPaMOTHOCTH M MHTEpECA K HayKe Y OCHOBHON MacChl 00y4aroIuxcs,
KOTOpBIE B JasIbHEHIIEeM OyqyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cdepax aearesnbHocTH. Ho He MeHee
BAYKHOM 3a1a4eyl ABJIACTCSA BBIABICHHUE U NIOJrOTOBKA TAIAHTIIMBBIX MOJIOABIX JIIOJCH JUIS IIPONOJKEHUS
oOpa3oBaHus U AajbHEHIIEH MpodeccnOHANBHOMN e TENbHOCTH B 00J1aCTH €CTECTBEHHOHAYYHbIX
UCCIIEIOBAaHUI U CO3JaHUU HOBBIX T€XHOJOIMi. CorlacHO NPUHATOMY B MEX/IyHapOJIHOM COOOILECTBE
omnpenenenuto, EcrecTBeHHOHay4Hasi TpaMOTHOCTb — 3TO CIIOCOOHOCTb YEJI0BEKA 3aHUMAaTh aKTUBHYIO I'PaX-
JAHCKYIO MO3ULIMIO 10 OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBS3aHHBIM C €CTECTBEHHBIMU HAYKaMH, U €T
TOTOBHOCTb HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UACIMH. HaydHOrpaMOTHBIN YEJIOBEK CTPEMUTCS
y4acTBOBATh B apIyMEHTUPOBAHHOM OOCYKJEHUU IPOOIEM, OTHOCSIIMXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUAM, YTO TPEOYET OT HEro CJIEAYIOIIHUX KOMIETEHTHOCTEH:

— HAY4YHO O0OBACHATH SIBJICHHA,
— OLCHHMBATHh U IIOHUMATb 0COOEHHOCTH HAY4YHOI'0 UCCIICAOBAHUA,
— HHTCPpHNPCTUPOBATH JAHHBIC YU UCII0JIb30BATh HAYUYHBIC JOKA3aTCIILCTBA JJISI ITOJIYYCHHU A BBIBOJOB.

N3yuenue ¢pu3nku cnocoOHO BHECTH pelIaroIuii BKiIaa B (JOPMHUPOBAHNE €CTECTBEHHOHAYYHOU
I'PaMOTHOCTH 00yUaroIuXcs.

HEJIN U3YYEHUA YYEBHOI'O ITPEJIMETA «®PU3UKA»

Ienu n3yyenus GU3MKKA HA ypOBHE OCHOBHOTO 00111ero oOpa3oBanus onpezeneHs! B Konnenuun
npernoiaBaHus yueOHoro npeamera «Pu3nkay B 00pazoBaTeIbHbIX Opranuzanusx Poccuiickoit @enepanun,
peanu3yoX OCHOBHBIE 00111€00pa3oBaTeNbHbIE IPOrPaMMBbl, YTBepkIEHHOU pemenneM Kosternn
MunucrepcTBa npocenienus Poccuiickoit @eneparuu, npotokos1 ot 3 nexadpst 2019 r. Ne I[TK4BH.

Lenu u3ydyenus: GpU3UKu:

— TpUOOpETeHHE HHTEPECa U CTPEMIICHHUS 00YJAIOIINXCS K HAYYHOMY U3YYEHUIO IPUPOJIbI,



pa3BUTHE MX MHTEJUICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

— Pa3BHUTHUC Hpe,Z[CTaBJIeHI/Iﬁ 0 HAYYHOM MCTOAC MO3HAHUSA U q)OpMI/IpOBaHI/Ie HCCICI0BATCIIBCKOT'O

OTHOIICHUS K OKPYXXAIOIUM ABJICHUAM,



— (opMUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3ydeHHUs OCHOB CTPOCHHS MAaTePUH U
(byHIaMEHTAJIBHBIX 3aKOHOB (DU3UKH;

— (dopmupoBaHue MpeACTaBICHUHN 0 posid GUNKH IS PA3BUTHUS IPYTrUX €CTECTBCHHBIX HAYK, TEXHUKH
U TEXHOJIOTHUH;

— pa3BHUTHE MPEACTABICHUI 0 BO3MOXKHBIX cepax Oymymieit npodeccHoHanbHON e TeTbHOCTH,

CBSI3aHHOU C (PM3HMKOH, MOATOTOBKA K JallbHEHIIEMY 00YU4E€HHUIO B TOM HAIIPABIICHUH.

JloCcTKkeHHe 3TUX 11eJIeld Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHusi 00eCIeYnBaETCS pelieHueM
CIICAYIOIINX 3a/1a4:

— mpuoOpeTeHne 3HaHUI O TUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXaHMYECKUX, TCIJIOBBIX,
AIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

— MpUOOpPETeHHE YMEHUN OMUCHIBATH M OOBACHITH GU3NUECKHE SIBICHUS C UCTIOIh30BAHUEM
MOJyYCHHBIX 3HAHUI;

— OCBO€HHE METOJIOB PEIICHUS MPOCTEHIINX PACUETHBIX 33/1a4 C UCIIOJIH30BaHUEM (PHU3UUECKUX

MO)IeJ'IeI\/II, TBOPYECCKHUX U MMPAKTUKOOPHUCHTUPOBAHHBIX 3a/1a4;

— pa3BUTHE YMEHUH HAOII0JaTh MPUPOHbIE SIBJICHHS U BBITIOIHSTD OIBITHI, JJAOOpAaTOpPHBIE pabOTHI U
SKCIIEPUMEHTAJIbHbIE UCCIIEIOBAHUS C UCIIOJI30BAHUEM U3MEPUTENBHBIX IPUOOPOB;

— OCBOCHHE NMPUEMOB PabOTHI ¢ HHMOPMaIUel (HU3UIECKOTO CoIepKaHus, BKItoUas HH(POPMAIIUIO O
COBPEMEHHBIX JIOCTH)KEHUAX (PU3UKH; aHATN3 U KPUTHUYECKOE OLICHHBAaHNUE HH(OPMaLIUU;

— 3HaKOMCTBO cO cdepamu MpoPeCCHOHATBHON ACATEIIbHOCTH, CBA3aHHBIMU ¢ (U3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBaHHBIMHU HA TOCTH)KCHUSX (PU3NICCKOIN HAYKH.

MECTO YYEBHOI'O IIPEJIMETA «®PU3UKA» B YHEBHOM IIVIAHE

B cootBerctBHM ¢ PI'OC OOO dusuka sBiaseTcs 00s13aTeIbHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO

oburero oopazoBanus. JlanHas mporpamma rpeaycMaTpuBaeT uzydyeHue pusuku Ha 6a30BoM ypoBHE B 8
KJjlacce B 00bEMe 68 4acoB Mo 2 yaca B HEJEINIO.



COJAEPKAHME YYEBHOI'O IIPE/IMETA

Pa3gen 1. TemyioBbie ABJIeHUA

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMUHETUUECKON TEOPUM CTPOEHMsI BellecTBa. Macca U pa3Mepsl
aTOMOB U MOJieKyJ1. OnbIThL, IOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPHH.
Mopenu TBEPIOTO, )KHUIKOTO U ra3000pa3HOTo COCTOsIHMIA BenecTBa. Kpuctamnndeckue u amopHbIe Tena.
OOBbsicHEHUE CBOMCTB ra3oB, JKUJIKOCTEH U TBEP/IBIX TEJl HA OCHOBE MOJI0XKEHUN MOJIEKYIISIPHO -KUHETUYECKOM
teopun. CMaurBaHUE U KalWJUIAPHBIE siBJIEHUS. TerioBoe pacuIMpeHue U CKaTue.

Temnepatypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTHIO TEIJIOBOTO IBUYKEHUS YaCTHLI.

Buyrpennsis saeprust CriocoObl n3MEHEHHsI BHYTPEHHEH SHEPTHH: TeIUIoNepeada i COBEPIIEHUE PadOTHI.
Bunel Tennonepeaayn: TEMIONPOBOAHOCTb, KOHBEKIIMS, U3TyUYEHUE.

KonunuectBo TenmnoTel. Y aenbHas TEIIOEMKOCTh BelleCcTBa. Tenaoo0MeH 1 TEIIOBOE paBHOBECHE.
VYpaBHeHue TerioBoro 6ananca. [InaBneHre u oTBepeBaHNEe KPUCTAIUIMUECKUX BEILIECTB. Y AeTIbHAas
tertoTa ruiaBienus. [TapoodpazoBanue u konnencanus. Mcnapenne (MC). Kunenue. Y aenbHast TermioTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT aTMOC(hepHOro AaBiieHus. BiaxHocTh Bo3nyxa.

OHeprusd ToIUIMBa. Y AeNbHas TEIJIOTa CTOPAHUS.

[Tpunnumer paboTer TermnoBsix apurareneid. KI1/] temmoBoro aqeuratens. TenaoBbie ABUTATENN U 3alTUTa
okpyxaromieit cpensl (MC). 3akoH coxpaHeHus ¥ IpeBpaIleHus SHEPTruu B TeIoBbIX nporeccax (MC).

Hemoncmpayuu

. Habmonenne OpOoyHOBCKOTO JBHMKEHUS

. Habmonenue muddy3un

. HaGmonenue siBeHnii CMauyMBaHUS U KalTWJUTSIPHBIX SIBIICHUMA

. HabGmonenre TenioBoro pacimpeHus Tei

. I3MeHeHue naBieHus ra3a npyu U3MEHEHUH 00bEMa 1 HarpeBaHWU WA OXJIKICHUH
. [IpaBuita u3MepeHus TeMIiepaTyphbl

. Bugpl Teronepenaun

. OXyakJieHHue MPU COBEPIICHUN PAOOTHI
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. HarpeBanwue nipu coBepiiieHHH padOThl BHEITHUMU CHIIAMHU
10. CpaBHeHHE TEIUIOEMKOCTEH Pa3IMUHBIX BEIIECCTB

11. HaGmronenue KuneHus

12 .HaOxnroeHue MOCTOSIHCTBA TEMIIEPATYPhI ITPH TUIABJICHUN
13. Moeny TeIUIOBBIX IBUrATEIIEH

Jlabopamopnuie pabomot u onvimut

1. OnbIThl 10 OOHAPYKEHUIO JEMCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS

2. OnbIThI IO BBIPALMBAHUIO KPUCTAIJIOB IOBAPEHHOW COJIM WJIM caxapa

3. OnbIThI IO HAOMIOICHHUIO TEMJIOBOTO PACIIMPEHUS Ia30B, )KUIKOCTEH U TBEPABIX Tel

4. OmpeneneHue 1aBleHUs BO3/lyXa B OaJUIOHE IIITPHLIA

5. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh JTABJIIEHHS BO3/lyXa OT €ro 00b&Ma 1 HarpeBaHus Win
OXJIAKACHUS

6. [IpoBepka runoTe3bl IMHEHHON 3aBUCUMOCTH JUITMHBI CTOJIOMKA KUIKOCTH B TEPMOMETPHUYECKON TpyOKe
OT TEMIIEPATYypPBI

7. HaGnroieHue u3MeHEHUs BHYTPEHHEH SHEprUM Tela B pe3ysbTaTe TeIIonepeiaun U paboThl BHEITHUX
cuIl

8. NccnenoBanue sBJICHUS TEIIOOOMEHA MTPU CMELIMBAHUYU XOJIOTHON U ropsidel BOIbI

9. Onpeznenenue KOJINYECTBA TEIJIOTHI, MOJTYYEHHOTO BOJIOW MPH TEINIOOOMEHE C HarpeThIM

MCTAJUIMYCCKUM HUIIMHAPOM



10. Onpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA
11. UccnenoBanue npoiiecca UCHapeHus

12. OnpeneneHre OTHOCUTENILHOM BIIAYKHOCTH BO3TyXa
13. Onpenenenue yaenbHOM TEMIIOTHI IIABJICHUS JIbJIA

Paznen 2. 3JICKTqueCRI/Ie U MAarHuTHbBIC SIBJICHUA

Onextpuzarus Ten. [[Ba pona anekTpuueckux 3apsanoB. BzaumoeiicTBue 3apsokeHHbIX Tell. 3akoH Kynona
(3aBUCHMOCTD CUJIbI B3aUMOAEUCTBHUS 3aPSKEHHBIX TEJ OT BEIMYMHBI 3aPsII0B U PACCTOSHUS MEXKAY TEIAMH).

OnexTpuueckoe nose. Hanpsk€HHOCTH anieKTpudeckoro nos. [IpuHun cynepno3uium 3J1eKTpUIeCcKUX
1oJjieii (Ha Ka4YeCTBEHHOM YPOBHE).

Hocwutenu anexTpruyeckux 3apsiioB. DJIeMEHTapHbIH aiekTpudeckuii 3apsaa. Ctpoenue atoma. [IpoBoaHuku
U AUBJIEKTPUKHU. 3aKOH COXPAHEHHUS JIEKTPUUYECKOTO 3apsiia.

DneKTpuyecKuil TOK. Y CIOBHS CYIIECTBOBAHUS AIEKTPUUECKOrO TOKa. VICTOUHUKH MMOCTOSIHHOTO TOKA.
JlecTBUS DIIEKTPUUECKOTO TOKA (TEMIOBOE, XMMHUUECKOE, MArHUTHOE). DJIEKTPUYECKUH TOK B KMJIKOCTSIX
U raszax.

Onektpuyeckas 1enb. Cuiia Toka. DnekTpuueckoe HanpsokeHne. COnmpoTHBICHUE TPOBOIHUKA. Y IETTHHO €
COMpOTHBIIEHHUE BemecTBa. 3akoH OMa 171s ydyacTka nend. [locnegoBarenbHoe U napauienbHOE COETUHEHHE
MIPOBOJHUKOB.

PaGota 1 MOIIHOCTD AneKTpuyeckoro Toka. 3akoH Jxoyns— JleHna. DnaexkTpuyeckue 1enu U NoTpeouTenn
ANIeKTpUYecKoi 3Hepruu B 0bITy. KopoTkoe 3aMbikaHue.

[ToctostHHbIE MarHuThl. B3auMonelncTBue MOCTOSTHHBIX MarHUTOB. MarHutHoe mnoje. MarHutHoe moJie
3eMJIM U €ro 3HaYeHHe 715 KU3HU Ha 3emuie. OnbIT DpcTena. MarHuTHOE MoJie AIEKTPUYECKOTO TOKA.
[IpuMeHeHne 3EeKTPOMArHuTOB B TEXHUKE. [[elicTBHE MarHUTHOTO IOJISI HA POBOJIHUK C TOKOM.
DJIEKTPOIBUTaTEIIb TOCTOSTHHOTO TOKA. Mcronb30BaHUE IeKTpOABUTATENIEH B TEXHUYECKUX YCTPOMCTBAaX U
Ha TpaHCHOpTe.

Omnbrter @apanes. SBneHue snekTpoMarauTHOM HHAYKIUH. [IpaBuno Jlenma. Dnekrporeneparop. CriocoOs
MOJIyYEHUS JIEKTPUUECKON SHEPTUHU. DJNEKTPOCTAHIIMU HA BOZOOHOBIISIEMBIX HCTOYHUKAX SHEPTHUH.

Jemoncmpayuu

DnexTpusaus Teu

JIBa posia 3NeKTPUUECKUX 3apsA0B U B3aUMOJCHCTBUE 3apPSHKEHHBIX Tell
YCeTpoicTBO U ICHCTBUE IIEKTPOCKOIIA

DnekTpocTaTuyecKas HHAYKIHS

3aKOH COXPAHEHMS SJIEKTPUUYECKUX 3apsii0B

[TpoBOTHUKY U AUDTEKTPUKHI

MopenrpoBaHue CUIOBBIX JTUHHMA AIEKTPUIECKOTO MOJIs

HcTouHrKH OCTOSTHHOTO TOKa
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JlericTBUS DIEKTPUUECKOTO TOKA
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. I/ISMepeHI/IC CHJIbI TOKA aMIICpMETPOM

=
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. I/I3MepeHI/Ie QJICKTPUYCCKOTO HAIIPAKCHHUA BOJIBTMETPOM
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. PeocraT 1 marasun COHpOTI/IBHeHI/Iﬁ
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. B3aumogeicTBr€e IOCTOSHHBIX MAarHUTOB

=
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. MO,Z[CJ]I/IpOBaHI/IC HCEBO3MOXKHOCTH pa3JCIICHUA IIOJIIOCOB MAarHuTa

o
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. MO,Z[CJ]I/IpOBaHI/IC MarHUTHBIX MOJEH MOCTOSHHBIX MAarHUTOB

=
oo

. OneIT Opcrena



19. MarnuTHOE 1oJie TOKa. DJIEKTPOMArHuT

20. [leiicTBHE MarHUTHOTO IOJISl HA TIPOBOJAHUK C TOKOM

21 DnekTpogBUraTesb MOCTOSHHOTO TOKA

22. VccnenoBaHue SBICHUS JIEKTPOMArHUTHON MHIYKIIUN

23. OnbiTel Dapanes

24. 3aBUCHMOCTb HANPABJICHUS HHAYKIIHOHHOTO TOKa OT YCIIOBUH €r0 BOSHUKHOBEHHS
25. DreKTporeHepaTop MOCTOSIHHOTO TOKa

Jlabopamopuwvie pabomut u onvimol

OmnbITH IO HAOIOACHHUIO HIIEKTPU3ALNH TeJI MHAYKIIUEH U IPH COTTPUKOCHOBEHUHT
HccnenoBanue neiicTBUS SIEKTPHUECKOTO TTOJISl HA IPOBOTHUKH U TUDIICKTPUKA
CoOopxa u mpoBepka paboThI IEKTPUIECKOM IIETTH TOCTOSTHHOTO TOKa

W3mepenue u peryampoBaHue CUIIbI TOKA

ok wn PR

N3Mepenne u perympoBaHue HaNPKEHUS

6. HccrnenoBaHue 3aBUCHMOCTH CHIIBI TOKA, HYIIETO Y€Pe3 PE3UCTOP, OT COTPOTUBIICHHUS PE3UCTOPA U
HanpsHKEHUs Ha pE3UCTOPe

7. ONBITHI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTD AIEKTPHUUECKOTO COMPOTUBIICHUS TPOBOTHUKA OT €0 JTHHBI,
IIJIOIIAIM [TONIEPEYHOTO CEYECHHS M MaTeprania

8. TIpoBepka mpaBuiia CIOKEHHS HANIPSHKCHHUN TIPH ITOCIIEIOBATEIEHOM COSIMHEHUH JIBYX PE3HCTOPOB

9. TlpoBepka mpaBuiia UIsi CHIIBI TOKA IPU MAPAJLIEIIEHOM COSAMHEHUH PE3UCTOPOB

10. Onpenenenne pabOTHI AIEKTPUIECKOTO TOKA, HAYIIETO Yepe3 Pe3UCTop

11. OnpeneneHue MOUTHOCTH IEKTPUUECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE

12. ViccnenoBanue 3aBUCHMOCTH CHITBI TOKA, HIYILEr0 Yepe3 JIAMIIOUKY, OT HapsHKEHUs Ha Hel

13. Onpenenenune KIIJ[ narpeBaTens

14. ViccnenoBaHre MarHuTHOTO B3aMMOJEMCTBHSI TOCTOSTHHBIX MarHUTOB

15. M3yueHre MarHuTHOTO MOJIs HOCTOSTHHBIX MarHUTOB MPU UX 00bETMHEHUH U pa3/IeJIeHUH

16. VccnenoBanue AEMCTBUS DIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPENIKY

17. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIbl B3aUMOICUCTBUS KATYIIKU C TOKOM U MarHuTa OT
CWJIBI TOKA U HaIlpaBJICHUs TOKA B KaTyIIKe

18. V3yueHue neiCTBUS MAarHUTHOTO TOJISI HA IIPOBOIHUK C TOKOM

19. KoncrpyupoBanue U u3ydyeHUE pabOTHI IEKTPOABUTATENS

20. Uzmepenune KI1/] snexTpoaBurarenbHON YCTAHOBKU

21. OnbITHI 110 UCCIIEIOBAHUIO SIBICHUS IEKTPOMArHUTHON UHAYKIUHU: UCCIIEIOBaHIE U3MEHEHU I
3HAUYEHMS ¥ HAIPABJICHUS MHAYKIIMOHHOTO TOKa



IINIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI

Nzyuenne ¢pusnku B 8 Kiacce HapaBICHO HA JIOCTHYKEHUE 00YyUYaIOIIUMUCS TIMYHOCTHBIX,
METalpeIMETHBIX U IIPEAMETHBIX PE3YJIbTaTOB OCBOEHUS y4eOHOTO IIpeAMeETa.

JIMYHOCTHBIE PE3YJIBTATBI
Ilampuomuueckoe 6éocnumanue:
— IMPOSIBJIIEHHE UHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKON (PU3NUYECKON HAYKH;
— LIEHHOCTHOE OTHOUIEHHE K JOCTHXKEHUSIM POCCUNCKUX YUEHBIX (PU3UKOB.
I'paxcoanckoe u 0yxoéno-upaecmeennoe 6ocnumanue:

— TI'OTOBHOCTH K aKTUBHOMY Y4aCTHUIO B O6CY)KI[6HI/II/I O6HIGCTB€HHO -3HAYHUMBIX U 3TUYCCKUX npo6neM,
CBA3aHHBIX C MPAKTUYCCKUM IMMPUMEHCHUCM I[OCTI/DKGHPIIZ (1)I/ISI/IKI/I,

— OCO3HaHHEC Ba’KHOCTU MOPAJIbHO-3THUYCCKHUX ITPUHIIUIIOB B ACATCIILHOCTHU y‘IéHOFO.
Icmemuueckoe ocnumanue:

— BOCIIPUSTHE ICTETUYECKUX Ka4eCTB (PU3NYECKOM HAYKU: €€ TapMOHUYHOTO MMOCTPOCHHUS, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH.

l[enuocmu HAYYHO20 NO3HAHUA:

— OCO3HaHWE IEHHOCTH (PU3UIECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUIA, BAXKHEHIIIEH COCTABIISIIOIEH KYJIbTYPHI;

— pa3BUTHE HAYYHOI! JII0003HATENLHOCTH, HHTEpPECa K UCCIEA0BATEIbCKOM NeSITENbHOCTH.
Dopmuposanue Kyabmypol 300p06bA U IMOUUOHATLHO20 DJ1A2ONOAYUUA:

— OCO3HaHHUEC OICHHOCTHU 0e301acHOTO 06pa3a KN3HH B COBPEMCHHOM TEXHOJIOTHYECKOM MUPE,
Ba’>XHOCTH ITpaBUJI 0e301macHoro IOBEACHM Ha TPaHCIIOPTE, HA JOporax, € 3JICKTPUICCKUM H TCIIJIOBBIM
O60py,I[OBaHI/IeM B JOMAIITHUX YCJIOBUAX]

— c(hopMHpPOBAHHOCTH HaBbIKa pedIeKCuy, MPU3HAHNE CBOETO MpaBa Ha OIIMOKY U TAaKOTO JKe MpaBa y
JPYroro 4eyoBeka.

Tpyooeoe éocnumanue:

— AKTHUBHOC Y4aCTUC B PCHICHUH MMPAKTUYCCKUX 3adaY (B paMKax CEMbHU, IIKOJIBI, TOPOJa, Kpaﬂ)
TEXHOJIOTUYECKOM M COITUATBLHOM HaIIpaBJICHHOCTH, Tpe6y1-OH_II/IX B TOM 4HCJIC U (1)I/I3I/I‘IGCKI/IX 3H8.HPII>1;

— HHTEepec K MPaKTUYECKOMY U3Y4eHHI0 Tpodeccuii, cBA3aHHBIX C GUBUKOM.
JKonozuueckoe socnumanue:

— OPUCHTAIHUA Ha IPUMCHCHHUC (1)I/ISI/I‘IGCKI/IX 3HAHMUH JJIs1 peuiceHusd 3a/1a4 B obOmacTu OKp}I)KaI-OH_[eﬁ
CpCabl, INITAHUPOBAHUSA IMOCTYIIKOB U OOCHKH X BO3MOKHBIX MOCJIEICTBUM IJI 0pr>KaIOH.[eI71 CpCabI;

— OCO3HaHHUE TI00aIBHOTO XapaKTepa 5KOJIOTMYCCKHUX HpO6HCM HHYTGP’I HX pCIICHU.

Aoanmauusa o0yuarouiecoca K usMeHAIOWUMCA YC08UAM COUUANLHOU U RPUPOOH O CPeObl:

— HOTpC6HOCTB BO B3aUMOJCHCTBUU IIPpU BBIITOJTHCHHUU HCCIeIOBaHUN U IIPOCKTOB (I)PI3PI‘-ICCK01>1
HaIpaBJICHHOCTHU, OTKPLITOCTDH OIIBITY U 3HAHUAM APYI'UX;

— IIOBBIIICHUC YPOBHHA CBOEM KOMIIETEHTHOCTH qepe3 NPAKTUYICCKYIO ACATCIIbHOCTD,

— ToTpeOHOCTh B (POPMUPOBAHUN HOBBIX 3HAHUH, B TOM YnCIiIe GOPMYITUPOBATH HJICH, MOHATHS,



TUTNOTE3bl 0 (U3MUYECKUX OOBEKTaX U SIBICHUSX;
— 0CO3HaHHEe JePUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 0071acTH (PU3HKHY;
— TIJIAHUPOBAHUE CBOCTO PA3BUTHS B IPHOOPETEHUH HOBBIX (PU3NUECKHUX 3HAHMIA,

— CTPCMIJICHUC aHAJIM3UPOBATH U BBIABJIATH B3AUMOCBA3U IPUPObI, 06H_I€CTBa U 3KOHOMHKH, B TOM

YHCIIe ¢ UCTIONB30BaHUEM (PU3MUECKIX 3HAHUM;

— OLIEHKA CBOMX JIEUCTBUH C YUETOM BIIMSHUS HA OKPYKAIOILYIO CPEY, BOSMOXHBIX I100aIbHBIX
HOCJIEACTBUH.

METANPEAMETHBIE PE3YJIbTATHBI
YHuBepcanbHbIC TO3HABATEIIbHBIEC JEHCTBUS

Ba3zoevie nocuueckue oeiicmeusn:
— BBISBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKH OOBEKTOB (SIBIICHUN );
— YCTaHaBJIMBATh CYIIECTBEHHBIN NMPU3HAK KJIacCU(PHUKAIIMUA, OCHOBAHHUS JIsl 000OIICHUS U CPAaBHEHUS,

— BBISIBIISATH 3aKOHOMEPHOCTH U NMPOTUBOPEUUS B pacCMaTpUBAaEMbIX (paKTaX, JAHHBIX U HAOIIOIEHUSX,

OTHOCIIIUXCA K (1)I/I3I/I'-IGCKI/IM SIBJICHUSM,

— BBIABJIATH IPUYUHHO-CJICACTBECHHBIC CBA3H ITPU N3YUCHUHA (1)I/I?>I/ILIGCKI/IX SIBJICHUI U MponecCoB,
ACIAaTh BBIBOABI C UCIIOJIB30BAHUEM JCAYKTUBHBIX U NMHIYKTUBHBIX yMOSaKHIOquHﬁ, BBIJIBHUT'AaTh

THUITIOTE3bI O B3aNMMOCBA34AX (1)I/ISI/II-IGCKI/IX BCJINYHH,

— CaMOCTOATENLHO BBIOMPATH CIIOCO0 pemeHus yaeOHoi Gpusndeckoit 3aaaun (CpaBHEHNE HECKOIBKUX
BapHaHTOB PEIICHHsI, BELIOOP HanOoJ1ee MOIXOIAIIET0 ¢ YIETOM CaMOCTOSATEIBHO BBIICTICHHBIX
KpUTEPHUEB).

Ba3zoevie uccneooeamenvckue oeiicmeus:
— HCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIIbCKUN HHCTPYMEHT MO3HAHUS;

— IPOBOAUTE 110 CAMOCTOATCIIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN (bHBH‘IeCKI/Iﬁ
OKCIICPUMCHT, HEOOJIBIIIOE HCCJICA0BAaHUC (1)I/I3I/I‘IGCKOFO SIBJICHUS,

— OLCHHBATh HAa IPUMEHUMOCTDb U JOCTOBEPHOCTH I/IH(l)OpMaI_II/IIO, IOJIYYECHHYIO B XOJ€ UCCIICAOBaHMA
WA SKCIICPUMCHTA,

— CaMOCTOATCIBHO Q)OpMYJ'II/IpOBaTb 0606IHCHI/I$I U BBIBOJBI 110 pE3yJibTaTaM HpOBe,I[éHHOI‘O
Ha6J'IIOI[eHI/IH, OIIbITa, UCCIICAOBAHMAI,

— IIPOTHO3UPOBATH BO3MOKHOC ):[anLHeﬁLuee Pa3BUTHUC (1)I/ISI/IIIGCKI/IX IMpOoNHCCCOB, a TAKXKEC BbIAIBUT'ATH
MMpEAIIOJIOKCHUA 00 ux Pa3BUTHU B HOBLIX YCJIIOBUAX U KOHTCKCTAXx.

Paboma c unghopmauuei:

— TPUMEHSATH PA3JINYHbIE METObI, HHCTPYMEHTHI U 3alIpOChl IPU TOUCKE ¥ 0TOOPE MHPOPMALIUU UITH
JIAHHBIX ¢ Y4ETOM IpeUI0KeHHON yueOHOoM (u3nueckoil 3agauu;

— aHaJIM3UpPOBaATh, CUCTCMATU3UPOBATL U UHTCPIIPETUPOBATH I/IH(I)OpMaI_II/IIO Ppa3JIMYHbIX BUJOB 1 (I)OpM
MpEACTaBJICHUS,

— CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIbHYIO (OPMY MTpEACTaBICHHS HH(POPMAIMU U WILTIOCTPUPOBATh
pelaeMble 3a/1a41 HECJIOKHBIMU CXEeMaMH, IMarpaMMaMu, HHOM rpaguKoi M UX KOMOWHAIUSAMHU.

YHI/IBCpcaJ'IBHBIC KOMMYHUKATUBHBIC JIeiCTBUSA



Obwenue:

— B X0/1¢ 00CYXJIeHHsI yueOHOTO MaTepuaia, pe3ylbTaToB J1a00paTOPHBIX paboT U MIPOEKTOB 331aBATh
BOIPOCHI TI0 CYIIECTBY OOCYXIaeMOW TEeMbI M BBICKa3bIBaTh HUJICH, HAIICJICHHBIC HA PEIICHUE 3aa4d U
noJiiep)kanue 01aroKenaTeIbHOCTH OOLICHNUS;

— COIIOCTAaBJISATh CBOM CYXJICHUS C CY)KACHUSMU JIPYTHX YIaCTHUKOB JTHANIOTa, 0OHAPYKUBAThH
pasinuue ¥ CXOACTBO MO3UIIMN; BBIPAXKaTh CBOKO TOUYKY 3pEHUS B YCTHBIX U IHCbMEHHBIX TEKCTaX;
MyOJIMYHO TPEACTABIATH PE3YJIbTAThI BHIIIOJHEHHOTO (PM3MUECKOTO OIBITA (IKCIIEPUMEHTA,

HCCIIEI0OBaHUS, TIPOCKTA).
CoemecmHuasn oeamenbHoCmb (COmpyoHU4Ecmeo):

— IIOHUMATh U UCIIOJIB30BATh NPCUMYIICCTBA KOMaHI[HOﬁ n HHI[HBH)IyaHBHOﬁ pa6OTI>I IIpu pCHICHUN

KOHKPETHOM (pr3nueckoi mpoOIemsl;

— MPUHUMATH IEJIM COBMECTHOM JEATEIHHOCTH, OPTaHU30BHIBATH JIEHCTBUS MO €€ JOCTUKEHUIO:
pacrpenensiTh poyii, 00CYX1aTh MPOILIECCH U Pe3yIbTaThl COBMECTHOM pabOTHI; 000011aTh MHEHUS
HECKOIBKUX JIFOJIEH;

— BBIIIOJIHATH CBOIO HaCTh pa60T1>1, JOCTHUTasA KAYCCTBEHHOT'O pE3YyJIbTaTa 110 CBOCMY HAITPABJIICHHUIO U

KOOPAUHUPYSA CBOU )IeﬁCTBI/ISI C APYIrUMHU YJICHAMH KOMaHbI;
— OICHUBATh KQYE€CTBO CBOCTO BKJIaJa B O6H.[I/II7[ IMPOAYKT IO KPUTEPHUAM, CaAaMOCTOATCIIBHO

chopMyIUPOBAaHHBIM yYaCTHUKAMH B3aUMOJCHCTBUSI.

YHuBepcaabHbIE PETYISATUBHBIE ACHCTBUS

Camoopzanumuuﬂ:

— BBISABJISATH TPOOJIEMBI B )KU3HCHHBIX U YUEOHBIX CUTYAIHMSIX, TPEOYIOMNX /ISl PEIICHHS (PU3MIECKHIX
3HAHWM;

— OPHUEHTUPOBATHCA B PA3IMYHBIX MOIX0JaX MPUHATHUS pelIeHUH (MHAUBUIYaIbHOE, IPUHSTHE
pElIeHUs B IPYIIIe, IPUHITHE PEIIeHU TPYyIoil);

— CaMOCTOATEIBHO COCTABIIAThH aAJITOPUTM pelIeHHs GU3NUYECKOM 3a/1a4u UITH TIJIaHa UCCIIEIOBAHUS C
y4ETOM MMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh IMpearacMble
BAapUAHTHI PEIICHUM;

— JenaTh BbIOODP U OpaTh OTBETCTBEHHOCTH 32 PEIlICHHE.
Camoxonmponys (peghnexcusn):
— J1aBaTh aJICKBATHYIO OLICHKY CUTYAallUU U TpeJyiaraTh 1jiaH e€ N3MeHEeHHS;

— OOBSICHATh NPUYHMHBI JOCTHXKEHUS (HEAOCTHXKEHUS) PE3yJIbTaTOB JAEATEIIbHOCTH, JaBaTh OLIEHKY
PUOOPETEHHOMY OTIBITY;

— BHOCHTb KOPPCKTUBEI B ICATCIIBHOCTD (B TOM YHCJIC B XO BBINIOJTHCHU A (1)I/I3I/I‘ICCKOFO HUCCICI0BaHUA
nIn HpOCKTa) Ha OCHOBC HOBBIX O6CTO$[TCJ'IBCTB, N3MCHHUBIINXCA CHTyaHHﬁ, YCTaHOBJICHHBIX OIJ_II/I6OK,
BO3HHKIIINX pr,Z[HOCTCfI;

— OLICHHUBATb COOTBCTCTBUC PE3YJIbTAaTa HCIIU U YCIIOBUAM.
3M014u0HaJleblﬁ unmeslyiekm:

— CTaBUTh ce0s Ha MECTO APYroro 4cjioB€Ka B XO0A€ CIiopa Wik JUCKYCCUU HAa HAYIYHYIO TCMY,
IOHUMATb MOTHBbI, HAMCPCHUS U JIOTUKY APYyroro.



Hpunamue ceva u opyzux:

— TPU3HABATh CBOE MPABO HA OLIMOKY IPU pPelIeHnH (PU3NYEeCKHX 3a/1a4 WK B YTBEPXKICHUAX HA
Hay4HbIC TEMBI U TAKOE JK€ IPaBO IPYroro.

HNPEIMETHBIE PE3YJIbTATbBI

IIpenmeTHble pe3ynbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPAaKaTh COOPMUPOBAHHOCTD y 00Y4aIOLINXCS
YMCHHM:

— MHCIOJIb30BaTh MOHATH: Macca U pasMepbl MOJIEKYJI, TEIJIOBOE IBHKEHUE aTOMOB U MOJIEKY!I,
arperaTHbIE COCTOSTHHS BEIIECTBA, KPUCTAJUINYECKHE U aMOpP(HBIE Tela, HACBHIIIEHHBIA U HEHACHI -
LIEHHBIN Map, BIAKHOCTh BO3yXa; TEMIIEPATYpa, BHYTPEHHSsI SJHEPIUs, TEIJIOBOW JIBUTATENb;
2JIEMEHTAPHBINA AIEKTPUYECKUH 3apsif, MWEKTPUIECKOE 01, TPOBOIHUKH U TUIIEKTPUKH, IOCTOSHHBIN

AIEKTPUYECKUN TOK, MArHUTHOE TOJIE;

— pa3nuyaTh sABJIEHUS (TEIUIOBOE paclIMpeHue/cokaTue, Teronepeaada, TeioBoe paBHOBECHE,
CMa4yMBaHUE, KAMWUISIPHBIC SIBICHUS, UCTIApEHUE, KOHICHCAIUS, TIIaBJICHUE, KPUCTAILTA3AIIHS
(oTBepieBaHME), KUTICHHE, TEIJIoNepeava (TerIonpoOBOHOCTb, KOHBEKIIUS, U3TyUEHUE); dIEKTPU3AIUs
TeJl, B3aUMOJICHCTBUE 3apsI0B, IEUCTBHS AIEKTPHIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOICHCTBUE
MarHuTOB, IEUCTBHE MAarHUTHOTO TIOJISI HA TPOBOTHUK C TOKOM, DJICKTPOMArHUTHAS WHYKITHUS) TIO OTIH -
CaHUIO UX XapaKTePHBIX CBOWCTB M HA OCHOBE OIIBITOB, IEMOHCTPHUPYIONINX JaHHOE (PU3UIECKOE

SIBJICHHUE,

— pacro3HaBaTh MPOSBICHNE U3YYECHHBIX (PU3NYECKUX SBJICHUHN B OKPYXKAIOLIEM MUPE, B TOM YHCIIE
¢dbuznyeckue SBICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSXKEHUE U KalMIIISIPHBIC SIBJICHUS B IPUPOJIE,
KpUCTAIIJIBI B IpUpoae, n3inyuenue CoiHila, 3aMep3aHue BoJ0EMOB, MOpCKUe Opu3bl, 00pa3oBaHue
pOCBI, TYMaHa, WHesl, CHEra; dJIeKTPUUYECKHUE SIBICHUS B aTMOc(]epe, 3JeKTPUUECTBO KUBBIX OPTaHU3MOB;
MarHuTHOE 1oJje 3eMi, Apeid Mmoo coB, poJib MArHUTHOTO MOJIS 171 )KU3HU Ha 3emiie, OJISipHOe CH-
SIHUE; TIPU 3TOM IE€PEBOJIUTH MPAKTUUYECKYIO 33/1a4y B YUeOHYI0, BBIICISTH CYILIECTBEHHBIE
CBOMCTBa/MpU3HAKN (U3NYECKUX SIBICHMUIA;

— OIIMCBIBATh U3YUYCHHEIC CBOMCTBA Tel U (1)I/I3I/ILI€CKI/I6 SIBJICHUA, UCIIOJIb3Ys (bHSquCKI/Ie BCIIMYHHBI
(TeMnepaTypa, BHYTPCHHAA DHCPIrus, KOJIUYCCTBO TCINIOTHI, YACIIbHAA TEMI0EMKOCTh BCIICCTBA,
YAClbHasd TCIUIOTA IVIaBJICHUA, YACIbHAsA TCIIOTA Hap006pa30BaHI/I5I, yACIbHAA TCILJIOTa CropaHus
TOIIJINBA, KOSCI)CI)I/II_II/ICHT IIOJIC3HOI'O ,Z[eﬁCTBHH TEIIOBOM MalllruHbI, OTHOCUTCJIbHASA BJIA)KHOCTH BO31yXa,
SHGKTpI/I‘IeCKI/Iﬁ 3apsn, CUjla TOKaA, SJICKTPUYCCKOC HAIIPSKCHUE, COIIPOTUBJICHNUEC IIPOBOJHUKA, YACIIBHOC
COIIPOTHUBJICHUEC BCUICCTBA, pa60Ta W MOITHOCTD JJICKTPHUYCCKOI'O TOKa); IIpH OIMUCAHUM ITPABHUJIBHO
TpPaKTOBATb (bHSH‘ICCKI/Iﬁ CMBICJI UCITIOJIB3YEMBIX BCJINYHH, 0003HaYEHUS U CAMHUIIBI (1)I/I3I/I‘I€CKI/IX
BCIINYMH, HAXOOUTH (I)OpMy.]'ILI, CBA3BIBAIOIIUEC TAHHYIO (1)H3qucxy10 BCJIMYHHY C IPYI'UMHU BCJIIMYUHAMU,
CTPOUTH l"pa(l)I/IKI/I HU3YUYCHHBIX 3aBHCUMOCTEN (1)I/I3I/IIIGCKI/IX BCJIMYMH,

— XapaKTCpU30BaThb CBOMCTBA TCII, q)HSH‘IeCKI/IC SABJICHUS U ITPOLCCChI, UCTI0JIb3YS OCHOBHBLIC
TITOJIOXKCHUA MOJ'ICKy.]'IHpHO-KPIHGTH‘IGCKOfI TCOpUH CTPOCHHA BCIICCTBA, IIPUHIUII CYIICPIIO3ULUN roJiei
(Ha Ka4CCTBCHHOM ypOBHC), 3daKOH COXpaHCHHA 3apsJad, 3aKOH Owma AJIg ydaCTKa Oe1n, 3aKOH Z[)KOYJ'IH -
.HCHI_[a, 3aKOH COXpAaHCHUA SHCPIUH; IIPU 3TOM aBaThb CIIOBCCHYIO q)OpMy.TII/IpOBKy 3aKOHa M 3allMChIBATb
€0 MaTCMaTUUICCKOC BBIPAKCHUC,

— OOBACHATH (PU3NUECKUE TPOLIECCHI U CBOICTBA Tell, B TOM YHUCIE U B KOHTEKCTE CUTYaIHi
MIPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH IPUUMHHO-CIIEACTBEHHBIE CBS3H, CTPOUTH 00bsC-
HeHHe u3 | - 2 IoTH4ecKuX 11aroB ¢ ornopoii Ha 1 - 2 U3y4eHHBIX CBOMCTBA (PU3NYECKUX SIBIICHHM,

($U3MYeCKNX 3aKOHOB MJIM 3aKOHOMEPHOCTEH; peraTh pacuéTHbIE 3a1au B 2 - 3 IEHCTBUS, HCITIONIB3YS



3aKOHBI U (JOPMYJIBI, CBS3bIBAIOIINE (PU3UUECKUE BETMUMHBL: HA OCHOBE aHAJIM3a YCIOBUS 3a1a4H
3aMUCBIBATh KPATKOE YCIOBHE, BBISBIATH HEAOCTATOK JAHHBIX ISl PEIICHUS 3a/1a41, BRIOMPATh 3aKOHBI
1 (GOpMyIIbI, HEOOXOAUMBIE ISl €€ PeIICHUs, TPOBOIUTH PACYETHI U CPABHUBATH OJIYYEHHOE 3HAYCHUE

(bI/I?;I/I‘IeCI(Oﬁ BCJINMYMHBI C U3BCCTHBIMU JaHHBIMMU,

— pacClio3HaBaTb HpOGJIeMBI, KOTOPBIC MOKHO PCIUUTL ITPHU ITOMOIITA (bHBI/I‘-IeCKI/IX MCTOIOB; UCIIOJIb3Yyd
OIMMCAaHUC UCCIICAOBAHMS, BBIACIATE IIPOBCPACMOC ITPCAIIOJIO0KCHUC, OLICHUBATD NIPABUJIBHOCTDL IMOPAAKA
IMPOBCACHUA UCCIICAOBAHUA, ACTIATh BBIBOAbI;

— TPOBOJUTH OIIBITHI 0 HAOIIOJCHHUIO (PU3MUYECKHX SIBICHUN HITH (PU3UUECKUX CBOICTB Tell
(KanuIsipHbIE SIBJICHUS, 3aBUCUMOCTD JaBJIEHUS BO3/1yXa OT ero o0bEMa, TeMIepaTypbl; CKOPOCTH PO~
11ecca OCThIBAaHUS/HArPEBAHUS TP U3TyYSHNH OT L[BETA U3ITy4aroeH/OTIONAroNnel TOBEPXHOCTH;
CKOPOCTb MCIIAPEHUS BOJbI OT TEMIIEPATYPhl KUAKOCTH U MJIOLIAAN €€ MOBEPXHOCTH; MEKTPU3ALINS Tell
1 B3aMMOJICHCTBHE IEKTPUUECKUX 3apSAI0B; B3aUMO/IEHCTBUE TIOCTOSTHHBIX MarHUTOB, BU3YaJIU3alIUs
MarHUTHBIX M0JIEH TIOCTOSIHHBIX MarHUTOB; JE€MCTBUSI MarHUTHOTO I0JIS HA IPOBOJHUK C TOKOM,
CBOMCTBa 3JIEKTPOMArHuTa, CBOMCTBA AJIEKTPOIBUraTelIs IOCTOSIHHOTO TOKa): (OpMYIUpPOBAThH
IIPOBEpsiEMbI€ MPENAIOI0KEHUS], COOMPATh YCTAHOBKY U3 MPEUI0AKEHHOTO 000PYI0BaHUS; OMIUCHIBAThH
XOJ1 OIbITa U (GOPMYIHUPOBATH BHIBOIbI;

— BBIIIOJIHATD MPAMBIC UBMCPCHUA TEMIICPATYPHI, OTHOCHTEIILHOM BIAXKHOCTH BO31yXa, CUJIbI TOKa,
HAIps>KCHUA C UCITOJIb30BAHUEM aHAJIOTOBBIX HpI/I60pOB 1 JaTYUKOB (1)I/ISI/I'—I€CKI/IX BCJIIMYHH, CPaBHUBATH

pe3ynbTaThl U3MEPEHUH ¢ yUETOM 33aJJaHHON a0COFOTHOM MOTPEITHOCTH;

— TPOBOJUTH UCCIIEIOBAHKE 3aBUCUMOCTH OJJHON (DU3MYECKOM BETMYUHBI OT IPYTroi C
HCIIOJIb30BAHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTh CONTPOTHBIICHHUS TIPOBOTHUKA OT €T0 JJIUHBI,
TIJIOIATA TTOTIEPEYHOTO CEYCHUS U YICIBHOTO COMPOTUBIICHUS BEIIECTBA MPOBOIHNUKA; CHIIBI TOKA,
HJIYIIEro Yepe3 MPOBOIHUK, OT HAMPSHKEHUS Ha POBOIHHUKE; HCCIICIOBAHNE TIOCIICIOBATEILHOTO 1 T1a-
paUIETbLHOTO COEAMHEHUH TPOBOTHUKOB): TJIAHUPOBATh UCCIIEIOBAaHNE, COOUPATh YCTAHOBKY H
BBITIOJTHATE U3MEPEHUS, CIACAYS MPEAT0NKEHHOMY TIIaHy, (PUKCHPOBATH PE3yabTAThI OJTYy4CHHOU
3aBUCHMOCTH B BUJIE TaOJIUII U Tpa(UKOB, JIeTIaTh BHIBOBI IO PE3y/IbTaTaM HUCCICAOBAHUS;

— MPOBOJUTH KOCBEHHbIE H3MEPEeHUsI (PU3NUECKUX BEIUYUH (yAeabHas TeII0EMKOCTh BEIECTBA,
COMPOTHBIICHUE ITPOBOTHHUKA, pa00Ta U MOIIIHOCTH JIEKTPUUECKOTO TOKA): MJIAHUPOBATh U3MEPEHUS,
coOuparh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIEAYsI IPEATOKEHHON HHCTPYKIIUHU, U BBIYUCIIATH

3HAYEHUE BEIMYUHBI,
— co0moaaTh nNpaBuiia TEXHUKHU 0€30MacHOCTH P paboTe ¢ 1abopaTopHBIM 000PYAOBAHHUEM;

— XAapaKTCpU30BaThb IIPHUHIUIILI I[eﬁCTBHﬂ N3Yy4YCHHBIX HpI/I60pOB U TCXHHUYCCKHUX YCTPOﬁCTB C 0H0p0ﬁ
Ha UX OIMKUCaHUsA (B TOM 4YHUCJIC: CUCTEMA OTOINICHUSA JOMOB, TUT'POMETP, I1apOBasi Typ6I/IHa, aMIICpMETP,
BOJIbTMCTD, CUETUYHK BHeKTqueCKOﬁ OHEPTUH, SJICKTPOOCBCTUTCIILHBIC HpI/I60pBI, HarpeBaTCJIbHbIC
3J'IeKTp0HpPI60pI>I (HpI/IMepH), QJICKTPUYCCKUC ITPCAOXPAHUTCIIN, SJICKTPOMATHUT, DJICKTPOABUTATCIIb
IIOCTOAHHOTI'O TOKa), HCIOJIB3Yyd 3HAHUA O CBOMCTBaX (1)H3I/I‘ICCKI/IX SIBIICHUHN U HGO6XOJII/IMBIC
(I)I/IBI/ILICCKI/IC 3aKOHOMCPHOCTH;,

— Ppaciio3HaBaThb MPOCTHIC TCXHUYCCKUC YCTpOﬁCTBa 1 UBMCPUTCIILHBIC HpI/I60pBI o CX€MaM U
CXCMATUYHBIM pPUCYHKaAM ()KHI[KOCTHBIﬁ TCPMOMCETP, TCPMOC, ICUXPOMETP, TUTPOMETP, ABUTATCIIb
BHYTPCHHCTO CropaHus, 3JICKTPOCKOII, pCOCTaT); COCTaBJIATb CXEMBbI SJICKTPUUCCKUX Leneil ¢
MOCJICAOBATCIIbHBIM U MMAPAJUICIIBHBIM COCAUHCHUCM 3JICMCHTOB, pa3jindas YCJIOBHBIC 0003HaUCHUS
QJICMCHTOB 3JICKTPUYCCKUX ueneﬁ;

— IMPUBOJUTH HpI/IMepLI/ HaxoaUuThb I/IH(I)OpMaLII/IIO 0 IpuMcEepax NPakKTUYCCKOTO UCIIOJIb30BAHUA



(bu3HUECKUX 3HAHUU B MIOBCEIHEBHOM )KU3HU TSl oOecTieueHus: 0e30MacHOCTH MPH 00palieHuu ¢ mpudo-
pamMu ¥ TEXHHYECKUMHU YCTPOUCTBAMH, COXPAaHEHUS 3/I0POBBS M COOIIOJICHUSI HOPM 3KOJIOTHIECKOTO
MOBEJICHHSI B OKPY>KaIOIIeH cpene;

— OCYIIECTBIATH MOUCK HH(POpMAIH (PU3NIECKOTO CoAepkaHus B ceTu MIHTEpHET, Ha OCHOBE
UMEIOIINXCS 3HAHUH U ITyTEM CpaBHEHMS JONOJIHUTEIIBHBIX HCTOYHUKOB BBIICISATH HH(POPMALIUIO,

KOTOpasi SIBJISIETCS IPOTUBOPEUNBOI UIIU MOXKET OBITh HEJOCTOBEPHOI;

— WCIIOJIb30BATh MPH BHITOJHEHUH Y4eOHBIX 33/IaHUI HAYYHO-TIOMYJISIPHYIO JTUTEPATYPy PU3NIECKOTO
COJZIepKaHus, CIIPaBOYHbIC MaTEepHUalbl, pecypchl cetu VHTepHeT; BIaaeTh NpuEMaMu
KOHCTIEKTUPOBAHUS TEKCTa, peoOpa3oBaHus HH(GOpMaIK U3 OHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

— C03/1aBaTh COOCTBEHHBIC MMCbMEHHBIE U KPATKUE YCTHBIE COOOIIEHus, 0000111as nHPOpMALIUIO U3
HECKOJIbKUX HICTOYHUKOB (PU3MUECKOTO COJEPKAHUS, B TOM YHCIIE TyOJIMYHO MPEACTABIATh PE3yIbTaThl
MIPOEKTHOM WJIM UCCIIEIOBATEIBCKOM I€ATENbHOCTH; IPU 3TOM T'PAMOTHO HCIIOJIb30BaTh U3y4E€HHBIN

MOHATUIHBIN anmapaT Kypca (pU3UKH, CONPOBOXKIATh BHICTYIJICHUE NPE3eHTallUel;

— TIpU BBINIOJHEHUH YU€OHBIX MPOEKTOB U HUCCIEA0BAHNN (PU3MUECKUX MTPOLIECCOB PACIIPENENISTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUH C IMOCTABJIEHHBIMH 3a/1a4aMH, CJIEINUTh 32 BHIMIOJHEHUEM IIJ1aHa
NeUCTBUI 1 KOPPEKTUPOBATH €0, a/IEKBATHO OLIEHUBATh COOCTBEHHBIN BKJIA/l B I€ATEIbHOCTh TPYIIIIbI;

BBICTpanBaTb KOMMYHHUKATHBHOC BSaHMO)IeﬁCTBPIe, IMPOSBJIAA TOTOBHOCTD pa3pCuiaTh KOH(l)J'II/IKTBI.



TEMATHYECKOE INTAHUPOBAHHUE

AHaNM3 TEKCTa JAPEeBHUX aTOMUCTOB (Hampumep, pparmenta nosmsl Jlykperws «O npupose
BeIIei») ¢ M3JI0KeHHeM OOOCHOBAHMI aTOMHOM THIOTe3bl (CMbIciIoBoe 4TeHHe). OreHka
yOeAUTEIBHOCTH 3THX 00OCHOBAHHMIA;

OGbsicHeHHe OPOYHOBCKOTO JIBHKCHHS, SBJICHUs JUG(Y3HHH pasinunii MeXIy HUMH Ha OCHOBE
MOJIOKEHHH MOJICKYJISIPHO-KHHETHYECKOH TEOPHUH CTPOCHHS BEIIECTBA;

OOGbsCHEHHE OCHOBHBIX Pa3IMYMil B CTPOCHHH Ta30B, KUAKOCTEH M TBEPABIX TEl C
HCIIOJIb30BAHUEM TIOJIOXKEHUH MOJIEKYJISIPHOKHHETHYECKOH TEOPUH CTPOSHHsI BEIIECTBA;
TIpoBezeHHE ONBITOB IO BHIPALIMBAHHUIO KPHCTAJUIOB MMOBAPEHHOW COJM MIIM caxapa;
TIpoBezneHne M OOBSCHEHHE OIBITOB, JEMOHCTPHPYIOMIMX KAIMIUISPHBIE SBJICHUS U SABJICHUE
CMavnBaHUS;

OO6bsiCHEHHE POJH KaMIULIPHBIX SBJIEHHUI U OCTYIUIEHHs BOABI B opranusm pacteruii (MC
— Guomnorusi);

HaGumtonenue, npoBeieHne U 00BSICHEHHE OIBITOB [0 HAOIIOJCHHIO TEIIOBOIO PACIIMPEHUS
ra3oB, JKHJIKOCTEH U TBEPIBIX TeI;

OObsicHeHHE COXpaHEeHHs 00bEMa TBEP/BIX TeJ, TEKYYSCTH JKHIKOCTU (B TOM YHCIIE, Pa3HHIBI B
TEKy4eCTH JUIs PasHbIX XKHJKOCTEil), JaBIeHHUS rasa;

TIpoBeneHue ONBITOB, AEMOHCTPUPYIOIIMX 3aBUCHMOCTb JIABJICHHS BO3/yXa OT €ro o0b&éMa u
HarpeBaHus WM OXJKICHHS,U UX OOBSCHEHHE Ha OCHOBE aTOMHO-MOJEKYISIPHOIO y4eHUS;
AHanu3 NpaKTUYECKUX CUTYAIUi, CBS3aHHBIX CO CBOICTBAMH Ia30B, KUAKOCTEH M TBEPABIX TEI;

Ne HaumenoBanue pa3genoB u Tem | KosmuectBo yacos Jara Buabl neaTeJbHOCTH Buaml, DJIeKTPOHHBIE
n/n | NporpaMmsl H3yYeHHS ¢opmbr (undposbie)
BCEro | KOHTPOJIbHbIE | NMpaKTHYeCKHe KOHTPOJISt oGpa3oBare/bHble
padoTsl padoTsl pecypchsl
Pasnen 1. TensoBble siBaeHUS
1.1. | CTrpoenne u cBoiicTBa 7 0 1 02.09.2023 | HabnroneHune n MHTEPIPETAalHs ONBITOB, CBUJICTEILCTBYIONIMX 00 aTOMHO-MOJICKYISPHOM VYerublii https://videouroki.net/;
BelecTBa 23.09.2023 | crpoeHHMH BelIECTBA: ONBITHI C PACTBOPEHHEM PA3IMYHBIX BEIIECTB B BOJE; orpoc; https://resh.edu.ru/subject/

Penrenne 3a1a4 10 OLEHUBAHUIO KOJIMYECTBA aTOMOB HMJIM MOJEKYI B eJUHHIE 00bEMa Ipakrnueckas
BEILECTBA; pabora;




1.2

TenoBbie mpoueccs

21

30.09.2023
16.12.2023

OGoCcHOBaHHE MPABUII H3MEPEHHUSI TEMIICPATYPBI;

CpaBHeHHE Pa3IMYHBIX CIIOCOO0B M3MEPEHHUsI M IIKAJ TEeMIIEPaTypbl;

Habmoienne 1 00BsICHEHHE OIBITOB, AEMOHCTPHPYIOIIMX H3MEHEHHE BHYTPEHHEH SHEpruM Tesa
B pe3yiibTare TeIuionepeadd u paboThl BHEUIHHX CHIL;

Habmoenne n 00BbsICHEHHE OIBITOB, OOCYKIECHHE MPAKTHIECKUX CUTYALHUd,
JIEMOHCTPHPYIOIINX PA3JIMYHbIC BHIBI TEIJIONEPEJadyn: TEIUIONPOBOAHOCTD, KOHBEKIHIO,
H3ITy4eHHE;

UccrnenoBanue sBIEHMS TEIUIOOOMEHA MPH CMEIMIMBAHWM XOJOAHOH W TOpsYeil BOJBI;
Ha6imoieHne yCTaHOBIICHHS TEIJIOBOIO PABHOBECHS MEK/Y TOpsUYei U XOJIOAHON BOJON;
Ornpezenenne (M3MepeHHE) KOIMYECTBA TEIUIOTHI, IOIY4EHHOr0 BOAOI IPH TEIIooOMeHe ¢
HarpeThiM METAJUIMYECKHUM LIIHHIPOM;

Ornpenernenne (M3MepeHNe) yASIbHOM TEIUIOEMKOCTH BEILECTBA;

Penrenne 3a1a4, CBS3aHHBIX C BBIYMCIICHHEM KOJMYECTBA TEIUIOTHI U TEIUIOEMKOCTH TIPH
TerIoooMeHe;

AHaNM3 CHTyaluil MPaKTHYECKOro MCIOIb30BAaHHs TEIUIOBBIX CBOICTB BEILIECTB M MaTEPHAJIOB,
HalpuMep B LEJIX SHEprocOe PesKeHHs: TEIIOM30JISLHS, SHEProcoeperalne KpbIiiu,
TEePMOAKKyMYJISITOPBI | T. [I.;

Ha6moieHne sIBICHUH UCIIapEHUs U KOHACHCALIH;

HccnenoBaHue mporecca MCIapeHHs PasiMYHbIX JKUKOCTEH;

OOBbsiCHEHHE SIBJICHUH HCIApeHUs] 1 KOHICHCALMH HAa OCHOBE aTOMHO-MOJCKYJISIPHOIO YYCHHMS;
HaGuroieHre n 00bsSICHEHHE MPOLIecca KUICHHs, B TOM YHCIIE 3aBHCHMOCTH TeMIIEPaTypbl
KUIIEHUS OT JaBIICHHUS;

Ornpenienienne (M3MEpeHNE) OTHOCHTEIBHON BIIAXKHOCTH BO3/yXa;

Ha6uroieHue mporecca IUIaBiIeHHs KPHCTALUIMYECKOro BEIIECTBa, HAIPHMED JIbJa;

CpaBHEHHE MPOLIECCOB UIABJICHHS KPUCTAUNIMYECKUX TEJl M PasMsrdeHHs NMPH HarpeBaHUH
aMOpQHBIX Tel;

Onpenenenne (M3MEpeHUE) yICIbHOM TEIJIOTH IJIaBieHuUs Jbaa. OObsCHEHHE SIBICHUN
IUIABJICHUS] U KPUCTAJUIN3ALMU HA OCHOBE aTOMHO-MOJEKYIISIPHOTO yUCHUS;

Peenne 3aja4, CBA3aHHBIX C BHIYMCICHUEM KOJIMYECTBA TEIJIOTHI B IIPOLECCAX TEILIONEpeaaun
MPH MJIABJIEHUHM M KPUCTAIM3alMH, UCTIAPEHNH U KOHJICHCAIlUH;

AHanM3 CUTyalui MpaKTHYECKOro NPUMEHEHUs! SIBJICHUH IUIaBICHUS M KPUCTAUIM3ALIH,
HanpuMep, MOIYYeHHE CBEPXYUCTBIX MAaTEPHAIIOB, CONEBAsl IPeika U Jp.;

AHanu3 paboThl 1 00BACHEHHE NPHHIMIA AEHCTBHS TEILIOBOTO JABHIATells;

BeruncieHne KOIMYECTBA TEIUIOTHI, BIACISIONIErOCs MPH CrOPAHHM Pa3inyYHbIX BUIOB TOIIMBA,
u KITJI aBurarens;

OG6cysKaeHHe YKOIOTHYECKUX MOCIIECTBHI HCIONb30BAHUS JBUraTeleil BHYTPEHHEro CropaHus,
TEIIOBBIX U THAPodIeKTpocTaHnil (MC — SKOIOrUs, XUMHS);

Vernbrii
oI1poc;
Konrponbhas
pabota;
IpakTnueckas
pabora;

https://videouroki.net/;
https://resh.edu.ru/subject/;

Hroro no paznery

28

Paznen 2. 3J1e1<’rpuqec1me H MAarHUTHBIC SIBJICHHS

2.1

JJleKTpHYecKHe 3apsiabl.
3apsixKeHHbIe TeJla H uX
B3auMojeiicTBue

7

0

20.12.2023
20.01.2024

Ha6umronenne 1 poBeIeHHE OMBITOB M0 HJIEKTPHU3AIMU TEN MPH COIMPHUKOCHOBEHHH U
MHIYKIHEH;

Ha6mronenne u 00bsCHEHHE B3aUMOICHCTBUSI OMHOMMEHHO U PA3HOMMEHHO 3apsDKEHHBIX TEIT,
OObsICHEHHE TPUHIIAIA ISHCTBUS JIEKTPOCKOIA;

OO6BsICHEHHE SBICHHIT AICKTPU3ALMH TIPU COPUKOCHOBEHHUH TeJT M MHAYKUHeit ¢
HCTIONBb30BAHMEM 3HAHHI O HOCHUTENSX JJICKTPHICCKHUX 3apsIOB B BEIICCTBE;

PacniosnaBanme u 0OBSICHEHHE SIBJICHUN DJICKTPHU3AIMU B TOBCEIHEBHON JKU3HU;
Habmonenne 1 00BSCHEHHE OIBITOB, MILTIOCTPHPYIONINX 3aKOH COXPAHEHHS JICKTPHIECKOro
3apsiza;

HabmroieHue OmbITOB 10 MOJEIMPOBAHHIO CHIIOBBIX JIMHHIT SICKTPHUYECKOrO MOJIS;
HccnenoBanue JeHCTBHS SIEKTPHYIECKOrO OIS Ha MPOBOJHUKH H IUAICKTPHKH;,

YerHblit
ompoc;
[pakTHueckas
pabora;

https://videouroki.net/;
https://resh.edu.ru/subject/;




2.2. | IloCTOSTHHBII YIEKTPHYECKHI
TOK

20

24.01.2024
07.04.2024

HaGuronenne pa3nnuHbIX BUAOB ACHCTBHS SIEKTPHUECKOrO TOKA M OOHApy’>KEHHE 3THX BHUJIOB
JIefCTBUS B TIOBCEIHEBHOM YKU3HU;

COopKa U MCTBITAaHUE JIEKTPUYECKOH LENU ITOCTOSHHOIO TOKa;

M3mepenne cuibl TOKa aMIIEpMETPOM;

M3mepenne >1eKTPUYIECKOro HaNpPsHKCHUS BOIBTMETPOM;

IIpoBenenne u 0OBSICHEHHE ONBITOB, JEMOHCTPHPYIOMINX 3aBUCHMOCTb 3JIEKTPUIECKOTO
COIPOTHBIICHUS TPOBOJHUKA OT €T0 JUIMHBI, IUIOMAH ITOEPEYHOr0 CEUCHUS U MaTepuaa;
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, IIPOTEKAIONIEr0 Yepe3 Pe3nUCTOp, OT CONPOTHBICHHS
pe3ncTopa U HaNpsHKCHUSIHA PE3HCTOpE;

ITpoBepka npaBuiia CIIOKEHHS HAIPSDKEHUN IIPH ITOCIIE0BATEIFHOM COSIMHEHHH JIBYX
PE3UCTOpPOB;

ITpoBepka npaBuiIa IS CHIIBI TOKA [P NapauIeIbHOM COSANHEHHH PE3UCTOPOB;

AHaNm3 CUTYyaIui OCIIeI0BaTEIFHOIO H ITapaJUICIbHOTO COSMHEHNUS IPOBOHUKOB B
JIOMAIIIHHUX JIEKTPUIECKHUX CETAX;

Pemenne 3amau ¢ ucrnonb3oBaHueM 3akoHa Oma M GopMysr pacdéra dIeKTPHY eCKOro
COIPOTHBIICHHUS ITPH ITOCJICA0BATEIFHOM H ITapaJlIeIbHOM COSIMHEHHUH ITPOBOIHUKOB;
OnpezneneHne padoThI JIEKTPHYECKOI0 TOKA, IPOTEKAIOLIEr 0 Yepe3 pe3rcTop;

OnpezerneHne MOIIHOCTH JIEKTPHIECKOro TOKA, BBIIEISEMOI Ha Pe3UCTOpeE;

HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA Yepes3 JIAMIIOUKY OT HaIpsHKECHHs Ha Heil;
Onpenenenne KIIJI Harpearess;

HccnenoBanne npeodpa3oBaHus SHEPTHH IPH MOIBEME TPpy3a AICKTPOJBHUIATEICM;
OObsiCHEHHE YCTPOWCTBAa W NPUHILMIA JCHCTBUS JIOMAIIHUX JIEKTPOHATrPEBATENBLHBIX HPHOOPOB;
OObsiCHEHHE NPUYMH KOPOTKOI'O 3aMbIKaHHs M IHPUHIMIA JSHCTBHS IUIABKUX HPEJOXPaHUTEINCH;
Perenne 3anau ¢ ucnonp3oBaHueM 3akoHa J[xoyns—IIeHna;

HabutoieHne BO3HMKHOBEHHMS IIEKTPHYECKOI'0 TOKA B XKUAKOCTH;

Vernbrii
oI1poc;
Konrponbhas
pabora;
IpakTnueckas
pabora;

https://videouroki.net/;
https://resh.edu.ru/subject/;

2.3. | MarHuTHbIE SIBJIEHHS

11.04.2024
28.04.2024

HccnenoBanne MarHMTHOTO B3aUMOAEHCTBHS MOCTOSIHHBIX MarHHUTOB;

VI3yueHre MarHUTHOTO IOJIS TIOCTOSHHBIX MAarHUTOB NPH MX OOBEIMHEHUH M Pa3/ielicHHH;
TIpoBeseHUE ONMBITOB MO BU3YaIU3ALMH II0JIS IIOCTOSHHBIX MAarHUTOB;

3yuenue siBJIeHUS] HAMArHUYMBAHUS BEILIECTBA;

HccnenoBanue JeHCTBHS MEKTPUUECKOrO TOKA HAa MArHUTHYIO CTPEIIKY;

TIpoBeneHue ONBITOB, AEMOHCTPUPYIOIUIMX 3aBUCHMOCTb CHJIbI B3aMMOJCHCTBUS KaTYIIKN C
TOKOM M MarHMTa OT CHJIbI i HAIPaBJICHMS TOKA B KaTYIIKE;

AHaM3 CUTyalui MPaKTUYECKOTO MPMMEHEHHs YJIEKTPOMAarHUTOB (B OBITOBBIX TEXHMYECKUX
YCTPOICTBAX, MPOMBILIICHHOCTH, MEAULIHHE);

3yuenue neHCTBUS MArHUTHOTO MOJISL HA IPOBOAHMK C TOKOM;

M3yuenue neiicTBUS DIEKTPOIBUTATENS;

Namepenne KIIJ[ snexrpoaBuraTenbHON YCTaHOBKH;

Pacno3HaBaHHe W aHANM3 Pa3NMYHBIX PUMEHEHHI JJEKTPOJABHUIaTeNnell (TPaHCIOPT, OBITOBBIC
ycTpoiicTBa u ap.);

Yerublit
ompoc;
KontposnpHas
pabora;
[pakTHueckas
pabora;

https://videouroki.net/;
https://resh.edu.ru/subject/;

2.4. | DnekTpomMarHuTHast
MHIYKIMS

02.05.2024
16.05.2024

OMBITHI 10 UCCTCTOBAHHIO ABICHUS 3H€KTPOM3FHHTHOﬁ UHAYKIUU: UCCIEN0BAHNE HU3MEHEHHI
3HAQYCHUS Y HAIPABJICHUSA HHAYKIIMOHHOI'O TOKA,

YerHblit
ompoc;
KontponpHas
pabora;
[pakTHueckas
pabora;

https://videouroki.net/;
https://resh.edu.ru/subject/;

Hroro no paznery
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PesepsHOe Bpems

OBLIEE KOJIMYECTBO YACOB I10
MMPOTPAMME

68

20







IHOYPOYHOE IIVTAHUPOBAHMUE

Ne | Tema ypoka KouunyecTBo yacos| /laTa Buasbi,
/
n/m Beero | kon | mpa u3ydeHusi | popmsl
KOHTPOJIsI

TPO | KTH
JbH | 4ec
ble | KHe
pabo | pad
Thl | OTBI

1. | OcHOBHEBIE MOJOXKEHUS 1 0 0 02.09.2023 | Ycrubrii
MOJICKYJISIPHO-KHHETHYECKOH 011poc;

TEOPHH CTPOCHUS BEIIECTBA

2. | Monenu TBEPOTO, KUAKOTO U 1 0 0 06.09.2023 | YcraBIU
ra3000pa3HOro COCTOSIHUMN 01Ipoc;
BEIIIECTBA

3. | CmaunBanue 1 0 0 09.09.2023 | YcTHbIiI

OTIpOC;

4. | KanmyuisipHbIE SIBIICHHSL. 1 0 1 13.09.2023 | Ycrubrid [Mudposas
JlaGopaTtopHnas pabota 0TIpoc; nmabopaTopus
"N3ydyeHune KanuuisipHbIX [IpakTrueckas | mo ¢usuke
sIBJICHUR" pabora;

5. | Kpucrammyeckue u 1 0 0 16.09.2023 | Ycrubrid
amopdHbIe TBEPBIEC TENA OTIpOC;

6. | TerutoBoe pacmmpeHue u 1 0 0 20.09.2023 | YcrHbrit
CIKaTHE OTIpOC;

7. | O0oOmaronuii ypoK 1o Teme 1 0 0 23.09.2023 | TectupoBaHue;
"CTpoeHue 1 CBOMCTBA
BelecTna"

8. | Temneparypa. Buyrpennss 1 0 0 27.09.2023 | YcrHbII
SHEPrHUs OTIpOC;

9. | CnocoObl u3MeHeHUs 1 0 0 30.09.2023 | YcrHbrii
BHYTPEHHEH dHEPTUU OTIpoc;

10. | Buas! Temnonepenaun 1 0 0 04.10.2023 | YcrHbll

OTIpoc;

11. | Termonepenaua B mpupoje u 1 0 0 07.10.2023 | YcrHbIi
TEXHUKE OTIpoC;

12. | KonTponbHas padora mo remam | 1 1 0 11.10.2023 | KonTtposnbHas
"CtpoeHue U cBOICTBa pabora;
Bemecta" u "Temnonepenaya"




13.

KonnuecTBo TEILUIOTEL.
VYennrHagd TEMI0EMKOCTD
BEIIECTBA

14.10.2023

YcTHBIN

OTIpOC;




14. | TenooOmen. Jlaboparopuas 18.10.2023 | IIpaktuuecka | [{udposas
pabota "HccnenoBanue ApaloTa; nabopaTopus
SIBJICHUS TEIUIOOOMEHA TIpU o Gu3nKe
CMEIIMBAHUU XOJOIHON U
ropsiueit BojbI"

15. | TennoBoe paBHOBecHE. 21.10.2023 | ITpaktuuecka | [udposas
JlabopaTopHas pabota apabora; naboparopust
"OnpeneneHne KOJaM4ecTna no ¢usuke
TEIUIOTHI, ITOJYYEHHOTO BOJOM
MIPH TETIIO0OMEHE ¢ HAaTrPEeThIM
METaJNINYECKUM LUIUHAPOM"

16. | YpaBHeHue TemioBoro 25.10.2023 | TTpaktuyecka | udposas
6ananca. JlaboparopHas apaboTa; naboparopust
pabora "Onpenenenue o ¢pusnke
YAETbHOU TETUIOEMKOCTH
BemecTna"

17. | Pemenwue 3amad no Teme 28.10.2023 | [TucbMeHHBI
"TenmooOMeH" HWKOHTPOJIb;

18. | [InaByieHne W OTBEPACBAHKE 08.11.2023 | YcTHbI
KPUCTAJIIMYECKUX BEILECTB i

0TpoC;

19. | VaenvHas temmora 11.11.2023 | IIpaktnuecka | [ludposas
iaBnenus. JlaboparopHas apabora; nmabopaTopust
pabora "OnpeneneHue o GpusnKe
YAETBHOM TEIJIOTHI IJIABICHUS
npga

20. | [Tapoobpa3oBanue u 15.11.2023 | YcrHb
KoHaeHcanus. Mcnapenue U

0TIpOC;
21. | BnaxHOoCTb BO3/AyXa 18.11.2023 | YcrHbI

i

0TIpOC;

22. | U3mepeHHe BIaXHOCTH 22.11.2023 | Ilpaxtuuecka | [udposas
Bo3ayxa. JlaboparopHas apaboTa; nabopaTopus
pabota "OrmnpeneneHue no ¢usuke
OTHOCHTEJIbHOM BIIQXKHOCTH
BO3yXa"

23. | Kuntenue. YnenpHas Temiora 25.11.2023 | YcrHBI
napooOpazoBaHUs i

OTIpoC;

24. | Pemenue 3a1a4 1o TeMe 29.11.2023 | [TucsMeHHBI

"N3MeHeHne arperaTHbix HUKOHTPOJIb;

COCTOSIHMH BerecTsa'




25.

DHeprus TOIIUBA. Y IeJabHas

TCIUIOTA CrOpaHusAd

02.12.2023

VYcerHbI

v

u

OTIpOC;




26. | IIpuHIHIBl paOOTHI TEIIOBBIX 06.12.2023 | Vet
nsuraresneit. KIIJ] TemioBoro u
JBUTATEIIS 0IIpOC;

27. | Pemenue 3ama4 o teme 09.12.2023 | YcTHBI
"TemoBsle sgBienus". Buanl 7|
TEIUIOTIePEeIavt, KOJIMIECTBO OTIpOC;
TEIUIOTHI, U3MCHCHHE
arperaTHbIX COCTOSIHUI
BEIIECTBA, BIAXKHOCTh
BO3IyXa"

28. | Pemenue 3ama4d o teme 13.12.2023 | ITucbmMeHHBI
"TeruoBble siBieHus". Buabl HKOHTpPOJIb;
TEIUIOTIepeIavt, KOJIMIECTBO
TEIIOTHI, U3MCHECHHE
arperaTHbIX COCTOSIHHI
BEIIECTBA, BIIAKHOCTh
Bo3qyXa"

29. | O6oOIaromUi YpOK MO TEME 16.12.2023 | TectupoBanue
"TennoBsie siBIeHHUS" ;

30. | KontpombHas paboTa 1mo teme 20.12.2023 | KonTpoisHa
"TennoBsie siBIeHUS" sapabora;

31. | DexTpHU3aLys Te. 23.12.2023 | YcrHbI
B3anmopeiictBue 3apsokeHHBIX "
ten. 3akoH Kynona OIIpOC;

32. | DnekTpuyeckoe moJe. 27.12.2023 | YcrHbBI
HanpsixkeHHOCTD 1MOJIs. 51
[IpunHnun cynepno3uuu OTIpOC;
AIIEKTPUYECKHUX MOJIeH

33. | Hocutenu 31eKTpHIeCcKuX 10.01.2024 | Ycrub
3aps/10B. 3aKOH COXPaHEHHUS 71
AIIEKTPUYECKOTO 3apsiia 0TIpOC;

34. | CtpoeHue atoma 13.01.2024 | VcrHBI

i
0IIpOC;

35. | [IpOBOTHHKH M TUJICKTPHUKH. 17.01.2024 | TIpaktuyecka | Iludposas
JIaGopatopHas pabora apaboTa; nabopaTopus
"UccnenoBanue aeiicTBus o Gpu3uKe

ANEKTPUYECKOTO TMOJIsI HA
MIPOBOJIHUKHU U JUAJIEKTPUKHU"




36. | O6oOIIaroIIHil YPOK 10 TEME 20.01.2024 | TectupoBan
"DneKTpudecKue 3apssl. ue;
3apspKeHHBIC Tella U UX
B3auMo/eiicTBue"

37. | Dnexrpuueckuii Tok. Cua 24.01.2024 | Ver
TOKa HBIN

OTIpo
C;

38. | VIcTOYHMKH ITOCTOSTHHOTO TOKA 27.01.2024 | Ver
HBIHN
OTIpO
C;

39. | JleiicTBHUS DIIEKTPUIECKOTO 31.01.2024 | Ver
TOKa HBIN

OTIpO
C;

40. | DrIeKTPUYECKHIA TOK B 03.02.2024 | Ver

KUJKOCTSX ¥ Ta3ax HBIH
OTIpO
c;

41. | DnekTpuyecKas 1elb. 07.02.2024 | ITpaktuuec | [{udposas
JlabopaTopHas pabota KasipaboTa; | mabopartop
"Coopka u nmpoBepka paboThI Us 110
ANEKTPUIECKOM TN ¢busuke
IIOCTOSTHHOT'O TOKa"

42. | Cuna Toka. JJaboparopHas 10.02.2024 | IlpakTtruec | Iludposas
pabota "U3mepenHue u KaspaboTa; | mabopartop
peryaupoBaHKe CHIIBI TOKA" usi TI0

buzuke

43. | DnekTpuuecKoe HAPSKECHHE. 14.02.2024 | IlpakTtruec | ludposas
JlaboparopHas paboTa Kasgpaborta; | Jaboparop
"H3MepeHue u peryimpoBaHue usi TI0
HanpspKeHus" buzuke

44. | ConpoTHBICHUE TIPOBOHUKA. 17.02.2024 | TIpaktuuec | ludposas
JIaGoparopHas pabora Kasipaborta; | abopatop
"HccnenoBanue 3aBUCUMOCTH us 1o
CHWJIBI TOKA, UIYIIIETO Yepe3 buznke
PE3UCTOP, OT COMPOTUBIICHHUS
pE3UCTOpAa U HATIPSHKEHUS HA
pesucrope"

45. | 3akon OMa JuTst yyacTKa [enu 21.02.2024 | Yer

HBIN

orpo




46.

VY nenbpHO€e CONTPOTUBIICHUE
Bemiectsa. JlabopaTopHas
paboTta "3aBUCUMOCTH
ANEKTPHUUECKOTO
COIIPOTUBJICHUA ITPOBOAHUKA
OT €0 JJIMHBI, IIJI0IIaau
MOTIEPEYHOTO CEUCHHS 1

Marepuana"

24.02.2024

IIpakTruec
Kasipabora;

[udposas
naboparop

us 110

¢busnke




47. | Peocrat. JlabopaTopHas pabora 28.02.2024 | TIpaktuuec | Ludposas
"PerynupoBaHue CUIIBITOKA KasipaboTa; | abopatop
peoctaTtom" U 10

¢dusnke

48. | TTocmemoBaTenbHOE 03.03.2024 | TTpaktuuec | Ludposas
COEJIMHEHHUE MTPOBOHUKOB. KasipaboTa; | abopaTtop
JlabopaTtopHas pabota us 110
"ITpoBepka mpasuiia ¢busnke
CJIOKEHHUSI HAPSDKEHUM ITpU
MOCIIEI0OBATEIILHOM
COCIIMHEHUH JIBYX
pe3uctopon"

49. | IapannenbHOe COCTMHEHHE 07.03.2024 | IMpaktuvec | Ludposas
poBOAHUKOB. JIabopaTtopHas Kasgpaborta; | Jaboparop
pabora "IIpoBepka mpaBuia Us 110
TUTSL CHJTBI TOKA TIPH busnke
napajuieIbHOM COCTMHEHUT
pe3uctopon”

50. | CMemaHHbIE COETMHEHNS 10.03.2024 | Yer
MPOBOTHUKOB HEIN

OTpo
C;

51. | PaboTta 1 MOITHOCTH 14.03.2024 | Vet
AIEKTPUYECKOTO TOKA. 3aKOH HBIN
Jxoyna—Jlenna OIIpo

c;

52. | Pacuér pabOThI U MOIIHOCTH 17.03.2024 | YcrHbrii [udppoas
ToKa. JlabopaTopHbI€ OMBITHI: OIpoc; naboparop
"Onpenenenne padoThl [Ipaktuuec | us no
AIIEKTPUYECKOTO TOKA, Kasgpabora; | pusmke
UIYLIEro yepe3 pe3ucTop” u
"OmnpenesneHrue MOUTHOCTH
AIIEKTPUYECKOTO TOKA,

BBIJIENISIEMOM Ha pe3ucrope”

53. | DnekTponpoBoaKa U 21.03.2024 | TlpakTtruec | [ludposas
NOTPEOUTENH IEKTPUUECKOI Kasipabota; | abopatop
sHepruu B ObITy. KopoTkoe usi 1o
3aMblkaHue. JJaboparopHas ¢duzuke

pabota "Omnpenenenue KI1/]
HarpeBarens. VccrnenoBanue
3aBHCUMOCTH CUJIBI TOKA,
UAYILETro 4epes3 JaMIIOuKy, OT
HaIpspKeHNs Ha Her"




54. | Pewenue 3a1a4d no reMam 04.04.2024 | TIucbMeHH
"Cuia ToKa, HanpspKeHue, BIN
COIPOTHUBIIEHUE, 3aKOH OMa KOHTPOJIb;

IUISL y9acTKa LEeNH, yAeTbHOe
COMPOTHBIICHUE, COCTUHCHUS
MIPOBOIHUKOB"

55. | Pemienune 3amad o teMam 07.04.2024 | IIuceMenH
"3akon Oma 17151 yyacTka BIi
1enu, padboTa ¥ MOITHOCTb KOHTPOJIb;

TOKa, 3akoH Jxoyns-Jlenna"

56. | O6oOmIaOLIHii YPOK TI0 TEME 11.04.2024 | TectupoBanu
"DnekTpuueckue siBiaeHus" S

57. | KonTposbHas paboTa 1mo teme 14.04.2024 | KouTpoasx
"OnexTpuueckue IBICHUS" asipa0oTa;

58. | MaruutHoe mose. OnsiT 18.04.2024 | TIpaktuueck | [ludposas
Opcrena. JlabopaTopHas asipaborTa; naboparopu
pabora "HccnenoBanue s TI0
JCUCTBUS SJICKTPHIECKOTO busnke
TOKa Ha MarHUTHYIO CTPEJKY "

59. | MarauTHOE T0JIe 21.04.2024 | Ilpaktrueck | Ludposas
ANEKTPUIECKOTO TOKA. aspabora; nmaboparopu
DJIEKTPOMAarHur. s 1O
JlabopaTopHas pabota ¢busuke
"OnBIThL, AEMOHCTPUPYIOIIUE
3aBUCHUMOCTD CHJIBI
B3aUMO/ICHCTBUS KaTyIIKU C
TOKOM M MarHUTa OT CHUJIBI
TOKa U HampaBJICHUs TOKa B
Karymke"

60. | [TocTOSIHHBIC MarHUTHI. 25.04.2024 | Ilpaktuueck | LHudposas
JlaGopaTopHbie pabOTHI aspabora; naboparopu
"UccneqoBaHnue MarHUTHOT'O s IO
B3aMMO/ICHCTBUS TIOCTOSTHHBIX buznke
MarHutoB" u "U3yyeHue
MarHuTHOTO TOJIS
MOCTOSIHHBIX MarHUTOB MPHU UX
00BbEeTMHEHNH U pa3/ielieHun"

61. | MaruutHoe moje 3eMJIH U ero 28.04.2024 | Veru
POJIb IS )KM3HH Ha 3emiie BIiA

oTpo
C;

62. | JleiicTBrEe MarHMTHOTO MOJIS 02.05.2024 | YcrH

Ha IIPOBOJIHUK C TOKOM BIN




orpo




63.

DNEeKTpOABUTATEINb
MIOCTOSIHHOTO TOKA.
JIaboparopHas pabota
"KoHcTpynpoBanue u
u3yudeHue paboTbl
3JIeKTpoABUTaTeNs"

05.05.202
3

IIpakTruecka
sapadora;

[udposas
nabopaTtopu

s 110

¢busnke

64.

KIII anexrponBuraresns

12.05.202
3

VYceTHBI

v

u

OTIpOC;

65.

KoHnTponabHas pabora o teme

"MaruuTtHsbie sBieHus"

16.05.202
3

KoHntposisHa

sapadorTa;

66.

[ToBTOpEenue u o6oOLIIEeHNE
coziepkanus Kypca puznuku 8
knacca. Temsl "CtpoeHue u
CBOMCTBA BEIIECTBA.

TermnoBbie aBiaeHua"

19.05.202
3

3auer;

67.

[ToBTOpEnue u o6oOIIEeHNE
coziepkanus Kypca pusznuku 8
Kyacca. TeMbl
"DnexkTpuuecKue u
MAarHuTHBIE SIBJIECHUS"

23.05.202
3

3auer;

68.

Hrtorosast KOHTpoOJIbHAS
pabora 1o kypcy Guzuku 8
kiacca. Temsl "CtpoeHue u
CBOICTBa BEIECTBA.
TemoBbie siBIECHUS.
DneKTpUYecKrue U MarHUTHBIE

SIBJIEHUS"

26.05.202
3

KonTposbaa

sapaborTa;

OBIIEE KOJIMYECTBO HACOB
I10 ITPOTPAMME

68

20




YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLHECCA

OBS3ATEJIbHBIE YUEBHBIE MATEPHUAJIBI IUIS1 YYEHUKA

®dwusuka 8 kiacc/Iepeimkun A.B., OO0 «/IPODA»; AO «M3natensctBo [IpocBenicHney;

Beenure cBOI BapHUaHT:

METOANYECKHUE MATEPHUAJIBI U151 YYUTEJISA

®dusuka. 8 kiacc. Meroanueckoe rnocoodue k yu. [leppimkuna. - unonosuy H.B.
(https://pdf.11klasov.net/15712-fizika-8-klass-metodicheskoe-posobie-k-uch-peryshkina-filonovich-nv.html)
HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITIPOLECCA

YUYEBHOE OBOPY/IOBAHUE

Kowmmerorep, MynsTuMenitHbIN TpoeKTOp, DKpan, Habop mabopaTtopHoro o6opynoBanus s GUNIECKOTO
3KCIIEPUMEHTA.

OBOPYAOBAHMUE JUIsI TPOBEJAEHUSA JIABOPATOPHBIX, IPAKTUYECKUX PABOT,
JEMOHCTPALIMIA

CrangapTHblil Hab0p 1abopaTOPHOTo OOOPYAOBAHUS YUEHUKA, BUPTYyallbHas (pU3HUECcKas JabopaTopus

Ob6opynoBanue Ilentpa «Touka pocTay €CTECTBEHHO — HAYYHOUM M TEXHOJIOTHYECKON HATIPABICHHOCTH.
Hudposas nabopatopust no O6uonoruu (yuyeHudeckas) oOecreurnBaeT BBINOJIHEHHE Ja00OpaTOpHBIX padoT Ha
ypokax (pM3UKH B OCHOBHOM IIKOJIE U TIPOEKTHO- UCCIIEIOBATEIBCKOM AEATEIIHPHOCTH yIaIUXCSl.
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