Brinucka BepHa
Jara 24.08.2022r.

BBIIIUCKA u3 OOI1 000
yTB.mpuKkazom Ne 85/2 ot "24.08.2022" 1.

2. ConeprxaTenbHbBIN pa3aen

Hupextop MOBY «llepeBozunckas OO

( [OKYMEHT NOAMVCAH ] Fa6H'HyHHH TK
OMNEKTPOHHOW MOAMUCHI0

Coprucpn ’ 5

Bnanono

Revcran 05122023

PABOYAS ITPOI'PAMMA
(1D 870327)

y4eOHOro rpeaMera
«Duzukay

Juis 8 Kjlacca OCHOBHOTO 00I11ero 00pa3oBaHus
Ha 2022-2023 y4eOHBbIH rox

Cocrasurens: Unbun Bragumup BacunseBuu
YUUTENb PUIUKU

C. [lepeBo3unka 2022



IHOACHUTEJIBHAS 3AIINCKA

Copneprkanue mporpaMMbl HaIlpaBiIeHO Ha (POPMUPOBAHKIE €CTECTBEHHOHAYYHON TPAMOTHOCTH YUYAIIUXCS U
OpraHU3alMI0 U3y4eHUs GU3UKU Ha JeSITeIbHOCTHOM OCHOBE. B Hell yuMThIBatOTCS BO3MOXKHOCTH IIpeIMeETa
B peanmzanuu tpedoBannit ®PI'OC OOO K mIaHupyeMbIM JTUYHOCTHBIM U METAIPEAMETHBIM PE3yJIbTaTaM
00y4eHHs, a TAKKE MEXKIIPEIMETHBIE CBSI3H €CTECTBEHHOHAYUHBIX YU€OHBIX MTPEIMETOB Ha YPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHusl.

OBLIASA XAPAKTEPUCTUKA YYEBHOT' O IIPEJJIMETA «®U3UKA»

Kypc ¢pusnku — cucteMoo0pas3yronuii 11 €CTEeCTBEHHOHAYYHbIX Y4eOHBIX MPEAMETOB, TOCKOJIBKY
(bu3nyeckue 3aKOHbI JISKAT B OCHOBE IIPOLIECCOB U SABJICHUHN, U3y4aeMbIX XUMHEH, OH0JIOruel, acTpoHOMUEH
u pusndeckoit reorpadueii. dusnka — 3TO MpeAMET, KOTOPBIH HE TOJIBKO BHOCUT OCHOBHOM BKJIAJ B
€CTECTBEHHOHAYYHYIO KapTUHY MHpa, HO U IPEAO0CTaBIIseT Haubosee sicHble 00pa31bl IPUMEHEHHs HAyYHOTO
METO/1a MO3HAHUS, T.€. clI0co0a MOIy4eHHs JOCTOBEPHBIX 3HaHMI 0 Mupe. Hakonen, ¢pusuka — 310
IIpEeIMET, KOTOPBIN HapsALy ¢ APYTUMHU €CTECTBEHHOHAYYHBIMU IIPEIMETaMU JO0JDKEH AAaTh HIKOJIBHUKAM
IIPEJCTaBICHUE 00 YBIEKATEIbHOCTH HAYYHOT'O UCCIIEI0BAHUS U PAJOCTH CAMOCTOSATEIIBHOTO OTKPBITUS
HOBOTO 3HAHHUS.

Opna 13 rIaBHBIX 33124 GU3NYECKOTO 00pa30BaHUs B CTPYKType 001Iero o0pa3oBaHusi COCTOUT B
(hOpMUPOBAHUH €CTECTBCHHOHAYYHOW IPAMOTHOCTH M MHTEPECa K HAyKe y OCHOBHON MacChl 00yJarOInuXCs,
KOTOpBIE B JAJIbHEUIIEM OyIyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cdepax aesrenbHocTu. Ho He menee
BA)KHOM 3aJ1a4ueil SIBJISICTCA BBISABJIICHHUE U MOATOTOBKA TaJAHTIMBBIX MOJIOJBIX JIFOJIEH IS IPOAOIIKEHUS
o0Opa3oBaHMs U JaNbHEUIeH npodeccuoHAIbHOMN IeATeIbHOCTH B 001aCTH €CTECTBEHHOHAYYHBIX
MCCTIEIOBAHUH M CO3IaHUH HOBBIX Te€XHOJIOTUN. COrJIacCHO MPUHATOMY B MEKIYHAPOITHOM COOOIIECTBE
ornpezaeneHuto, EcrecTBeHHOHaAYYHAsI TPAMOTHOCTD — 3TO CIIOCOOHOCTD YENIOBEKA 3aHUMAaTh aKTUBHYIO TPk

- JTAHCKYIO TMO3HIIUIO 1O OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMH, U €T0
TOTOBHOCTb MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UleAMH. HaydHOrpaMOTHBIN YEIOBEK CTPEMUTCS
y4acCTBOBATh B apTYMEHTUPOBAHHOM OOCYXIACHUH MPOOIEM, OTHOCSIINXCS K €CTECTBEHHBIM HAayKaM U
TEXHOJIOTHUSIM, UTO TpeOyeT OT HETO CIAEAYIONINX KOMIETEHTHOCTEH:

— HAY4YHO OOBICHSITH SABJICHUA,
— OIICHUBATh U ITIOHHUMAaThb 0COOEHHOCTH HAay4YHOI'O UCCJICAOBAHUA,
— HHTCPHNPECTUPOBATH JAHHBIC U UCIIOJb30BaTh HAYYHBIC NOKA3aTCIIbCTBA JJIA ITOJTYUCHUA BBIBOJOB.

N3yuenue ¢pu3nku crniocoOHO BHECTH pellaloluil BKIaa B GopMHUpOBaHHE €CTECTBEHHOHAYYHOU
TPAaMOTHOCTH OOYJarOIIIXCsl.

HEJIN U3YUYEHUSA YYEBHOI'O ITIPEJIMETA «®U3UKA»

Henu nzyuenust Gpu3nkyu Ha ypoBHE OCHOBHOTO 00I11er0 00pa3oBaHus onpeneneHs B Konuenmmu
npernoiaBaHus yueoHoro npenmera «®dusnka» B 00pa3zoBarenbHbIX opranuzanusx Poccuiickoit denepanum,
peaTn3yoLX OCHOBHBIE 00111e00pa3oBaTeIbHbIC IPOrpaMMbl, YTBepkKIEHHOU perenneM Komrernn
MunucrepcTBa npocsetienus: Poccuiickoit deneparyu, nporokon ot 3 aekadps 2019 r. Ne ITK4BH.

Henu nzyuenust puszuku:

— mpuoOpeTeHne HHTepeca U CTPEMIICHHUS 00yJaloNINXCs K HAyYHOMY U3YUYEHUIO MPHUPOJBbI,
pa3BUTHE HMX MHTEJJIEKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTENH;



— Ppa3BHUTHE MPEACTABICHUI 0 HAYYHOM METO/E NMO3HAHUS U (OPMUPOBAHUE HCCIIEIOBATEIHCKOTO
OTHOUICHUS K OKPYXXAIOIINM SIBJICH

— (opmupoBanue Hay9HOTO MHUPOBO33PEHHSI KaK Pe3yabTaTa N3y4EHHsI OCHOB CTPOCHHS MaTepuu U
(dbyHIaMEHTABHBIX 3aKOHOB (PH3UKU;

— QopMupoBaHUE MIPEACTABICHUH O POIU (HU3UKHU JUIsl pa3BUTHS IPYTHUX €CTECTBEHHBIX HAYK, TEXHUKH
1 TEXHOJIOTHi;

— pa3BUTHUE NPECTABICHUN O BOBMOXHBIX cpepax Oyayiied mpodeccnoHanbHOM NesTENbHOCTH,
CBSI3aHHOM C (PM3UKOMH, MOATOTOBKA K JajbHEeieMy 00y4eHHIO B 9TOM HalpaBICHUH.

JlocTrxkeHne 3TUX e Ha yPOBHE OCHOBHOT'O 0OIIIEro 00pa3oBaHMs 00ECIIEYNBACTCS PEHICHHEM
CIICIYIOLIHX 3a/1a4:

— MpUOOpEeTeHNE 3HAHUM O TUCKPETHOM CTPOCHUHU BEILIECTBA, O MEXAaHUYECKUX, TETUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

— MpHOOpeTeHne YMEHUH ONUCHIBATh U OOBACHATH (PU3MUECKUE SBICHUS C UCIIOIb30BAHUEM
MOJTYYECHHBIX 3HAHUIA;

— OCBOCHHC MCTOJ 0B PCIICHUA HpOCTCﬁIlIHX paC‘IéTHLIX 3aJa4 C UCIIOJb30BaHUCM q)HSI/I‘leCKI/IX
MOZ[GJIef/'I, TBOPYCCKUX U IMTPAKTUKOOPUCHTUPOBAHHBIX 3a1a4,

— Pa3BHUTHUC yMeHI/Iﬁ Ha6J'IIOI[aTB IpUPOAHBIC ABJICHHA U BBIIIOJIHATDL OIIBITHI, na6opaTopHLIe pa6OTH u
OKCIICPUMCHTAJIBbHBIC HCCIICJOBAHUA C HCIIOJIb30BAHUEM U3MCPUTCIIbHBIX HpI/I60pOB;

— OCBOEHHUE IPUEMOB pabOTHI ¢ HH(popManHel HU3MUECKOTO COAepKaHus, BKIt0Yas HHPOPMAIHIO O
COBPEMEHHBIX JOCTHKEHUAX (DU3UKH; aHATN3 U KPUTUUYECKOE OIIEHUBAaHNE MH(OPMAIIHH;

— 3HAKOMCTBO cO cepamu nMpodeccuoHaNbHOM 1eATeIbHOCTH, CBI3aHHBIMU C (DU3UKOM, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU HA JJOCTHKEHUSIX (DU3HUECKON HAYKU.



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

B cootBercTBrn ¢ DT'OC OO0 ¢usnka sBisieTcs 00s3aTeIbHBIM IMPEAMETOM Ha YPOBHE OCHOBHOTO
oOmero oopazoBanus. JlaHHas mporpaMma mnpeaycMaTpuBaeT n3ydeHue Gu3uKu Ha 6a30BOM YPOBHE B 8
KJjlacce B 00béMe 68 yacoB II0 2 yaca B HENEIIO.



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

Pa3gen 1. TemsioBbIe IBJICHUSA

OcHOBHBIE TIOJIO’KEHUS MOJIEKYJIIPHO-KMHETUUECKOM TEOpUM CTPOEHUS BellecTBa. Macca u pasmepbl
aTOMOB M MOJIEKYJI. OIBITBI, OATBEPKIAIOIIUE OCHOBHBIE IIOJIOKEHUS MOJIEKYJIAPHO-KUHETUYECKON TEOPHH.

Mogenu TBEpAOTO, KHUIKOTO U ra3000pa3HOro COCTOsAHUI BeulecTBa. Kpucrananueckue u aMmopQHbIe Tena.
OOBsicHeHHE CBOMCTB ra3oB, KHUIKOCTEH U TBEPABIX TEJ HA OCHOBE MOJIOKEHHUI MOJIEKYJISIPHO-KHHETUIECKOM
Teopun. CMayMBaHKUE U KallWJUIAPHBIC sBIEHUS. TENIoBoe pacIMpeHue U CKaTHE.

Temneparypa. CBs3b TeMIIEpaTyphl CO CKOPOCTBIO TETIIIOBOTO IBUKCHUS YaCTHII.

BuyTpennss sneprust Crioco0bl H3MEHEHHSI BHYTPEHHEH SHEpIHu: TEIUIONepeiaya i COBEPIICHNE pabOTHI.
BI/IZ[BI TCILIONCpCaAaYun: TCIIOMPOBOAHOCTh, KOHBCKI WA, U3JIYUYCHUC.

KonmuecTBo TemoThl. Y aenbHas TemIoEMKOCTh BelecTBa. TermiooOMeH 1 TeIIoBOe paBHOBECHE.
VpaBHeHue TemoBoro 6ananca. IlnaBnenue n oTBepaeBaHHE KPHCTAUIMYECKUX BEIIECTB. Y IeNbHAs
teruiora iasneHus. [lapoodpazosanue u konnencanus. Mcnapenue (MC). Kunenue. Y nenbHas temnora
napoo0pa3zoBaHMs. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHHUS OT aTMOC(EepHOro AaBieHHs. BiaxkHoCTh Bo3Lyxa.

OHeprus TOmuBa. Y AeabHas TEII0Ta CrOPaHUsL.

[Tpuntumnel padoTs! TermoBsix Asurarenei. KIIJ[ teroBoro apurarens. TenaoBbie JBUTATENH U 3aIUTa
okpyxaromeit cpeasl (MC). 3akoH cOXpaHeHUs U MpeBpallleHus YHEPTUH B TeIIoBbIX mpoieccax (MC).

Hemoncmpayuu

. HaGmonenue OpOyHOBCKOTO ABUKEHUS

. Habmonenue nuddysun

. HaGimroienue siBjieHUI CMaYMBaHKS M KaIMJUISPHBIX SBJICHUN

. HabGiroieHne TemioBoro pacimpeHus Tei

. I3meHeHue naBieHus ra3a npyu U3MEeHEHUH 00bEMA U HarpEeBAHUU WITH OXJIAXKICHUU
. [IpaBuiia u3mMepeHus TeMieparypbl

. Buner Teronepenaun
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. OxJtaxieHne mpu COBEPIICHUH PaOOTHI

9. HarpeBanue nipu coBepiIeHHH padOThl BHEITHUMH CHIIAMU
10. CpaBHEeHME TEIIOEMKOCTEN Pa3TMYHBIX BELIECTB

11. HaOmronenve KUIeHus

12 .HabnroaeHne mocTOSHCTBA TEMIIEpaTyphl IPH IJIaBICHUN
13. Moaenu TEIUIOBBIX JBUTATEICH

Jlabopamopnuvie pabomovt u onvimul

1. OnbITH TO OOHAPYKEHUIO JIEMCTBUS CHIT MOJIEKYJIIPHOTO MPUTSHKEHUS

2. OnbITHI MO BBIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOW COJIM MJIM caxapa

3. OnbIThI 10 HAOTIOEHHUIO TETJIOBOTO PACIIMPEHUSI Ta30B, JKUJKOCTEN U TBEPIBIX TeI

4. OmpeneneHue TaBJICHHS BO3yXa B OaUTOHE IIMPUIIA

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJIEHUSI BO3/yXa OT €ro 00bE€Ma U HarpeBaHUs WIn
OXJIaKJICHUS

6. [IpoBepka runoTe3bl TMHEHHON 3aBUCHUMOCTH JUIMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUUECKON TpyOKe
OT TEeMIEepaTypsl

7. HabmroieHue u3MeHeH!sl BHYTPEHHEN SHEpruy Tejla B pe3ysbTaTe TeIuionepeauu u padboThl BHEIIHUX
cui

8. MccnenoBanue sIBJICHUS TEIIIOOOMEHA TIPH CMEIIUBAHUU XOJIOHON U TOPSYEH BOJIBI

9. OnpeneneHue KOINYECTBA TEIUIOTHI, TOJIyYEHHOT'O BOJON IPU TEMJI000MEHE C HArPEThIM
METAININYECKUM LIAJIUHAPOM



10. Onpenenenue yaenbHON TEMIIOEMKOCTH BEIIECTBA
11. UccnenoBanue npouecca nCnapeHust

12. Onpenenenre OTHOCUTEILHOM BIAXKHOCTH BO3IyXa
13. Onpenenenue yieabHON TEMIOTHI IIJIABJIICHUS JIba

Pasznen 2. 3.J1eKTpnqec1me U MAarHuTHbBIC SIBJICHUA

DnekTpusanus Tei. [[Ba poaa ayexkTpuyueckux 3apsaoB. B3anmoaencTeue 3apsbkeHHbIX Tel. 3akoH Kynona
(3aBHCHMOCTbD CHUJIbI B3aUMOJICHCTBUSI 3aPSHKEHHBIX TEJ OT BETUYUHBI 3apSJI0OB U PACCTOSIHUS MEXKITY TEIAMHM).

DnekTpuieckoe moiie. Hanpsmk€HHOCT AieKTprueckoro nodist. [IpuHIuN cyneprno3uium 3J1eKTPUIeCKUX
MoJiel (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkTpuueckux 3apsa0B. DJIeMEHTapHbIN anekTpuyeckuil 3apsia. Ctpoenue aroma. [IpoBogHuku
U IUJIEKTPUKH. 3aKOH COXPaHEHUS 3JIEKTPUYECKOr0 3apsa.

ONEeKTpUYECKU TOK. Y CI0BUS CYIIECTBOBAHUS SJIEKTPUYECKOT0 TOKA. MICTOUHMKY MOCTOSTHHOT'O TOKA.
JleicTBUSI 2JIEKTPUUECKOT0 TOKA (TEIIOBOE, XUMUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUH TOK B HKHJIKOCTAX
U rasax.

Onekrpuueckas uenb. Cuna Toka. JnekTpuyeckoe HanpspkeHne. ConpoTUBIIEHUE IPOBOIHUKA. Y AETTBHOE
COIIPOTHBIIEHHE BellecTBa. 3akoH Oma Juid yyacTka uenu. [locnenoBarenbHoe U napaniebHOe COeAMHEHUE
IPOBOIHUKOB.

Pabota u Mo1IHOCTD A5eKTpuYecKoro Toka. 3akoH Jxoyns— JleHna. DnekTpuyeckue 1enu U NoTpeduTenu
ANIEKTPUYECKO SHepruu B 0bITY. KopoTkoe 3ambikaHUeE.

[TocTosiHHBIE MarHUTHL. B3anMoneiicTBUe MOCTOSHHBIX MAarHUTOB. MarHutHoe noje. MarHuTHoe mnoie
3eMJIM U €ro 3HaueHHe AJIs sku3HU Ha 3emiie. OnbIT Operesa. MarHUTHOE MOJIE AIEKTPUUECKOro TOKA.
[IpuMmeHeHne IeKTPOMarHuToB B TEXHUKE. J{efiCTBME MarHUTHOTO I10JIsl HA IPOBOJHUK C TOKOM.

DneKTpOoABUTaTEIb MOCTOSIHHOTO TOKa. VCroyib30BaHNe JIEKTPOIBUraTeNIel B TEXHUUYECKUX YCTPONCTBAX U
Ha TPAHCIIOPTE.

OmnbiTel @apajes. SBnenue snekTpoMarauTHo! MHyKIMHU. [IpaBuno Jlenna. Dnexkrporeneparop. CriocoObl
MIOJIYYEHUS AJIEKTPUUECKON SHEPTUH. DIIEKTPOCTAHIIUN Ha BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTUU.

Hemoncmpayuu

DneKkTpu3zanus Tei

JIBa poJia SIEKTPUUECKUX 3aps0B M B3aUMOICHCTBUE 3apSHKCHHBIX Tell
YCTpolcTBO U ACMCTBHE 3JIEKTPOCKOIA

DnexTpocTaTH4ecKast HHIyKIUS

3aK0H COXpaHEHUs MMEKTPUIECKUX 3apsI0B

[TpOBOTHUKY ¥ TUATEKTPUKH

MOHeJ'II/IpOBaHI/Ie CHJIOBBIX JIMHHI QJICKTPHUYCCKOIO I10JIA
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M CTOYHUKH TOCTOSIHHOTO TOKa

he

JleficTBHS 2NEKTPUYECKOTO TOKA

10. DnexkTpruyeckuii TOK B ) KUJIKOCTH

11. I'a30BBIi1 pa3psan

12. I3MepeHne cuibpl TOKa aMIIepMETPOM

13. I3MepeHne 2IeKTpUIECKOTO HANPSKEHUSI BOJIBTMETPOM

14. PeocTaT 1 Mara3uH CONpOTUBIICHUI

15. B3aumoneicTBUE OCTOSIHHBIX MArHUTOB

16. MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHHs OJIIOCOB MarHuTa 17.
MonenrpoBaHue MAarHUTHBIX ITOJIEW TOCTOSTHHBIX MarHUTOB

18. OnbIT OpcTena



19. MarauTHOE 110J1€ TOKA. DJIEKTPOMAarHuT

20. JleiicTBME MarHUTHOTO TOJIL HAa MPOBOJIHUK C TOKOM

21 DnekTpoaBUraTesib NOCTOSHHOTO TOKA

22. UccnenoBaHue SBICHUS SJIEKTPOMArHUTHON MHYKIIMHU

23. Onswitel Dapanes

24. 3aBUCUMOCTH HaIpaBJiICHUsI MHIYKIIMOHHOTO TOKa OT YCJIOBUM €ro BO3HUKHOBEHUS
25. DIEKTPOreHepaTop MOCTOSHHOTO TOKa

Jlabopamopnwvie pabomot u onvimul

OmBITHI 110 HAOJIIOJICHUIO SJICKTPU3ALIUH TS MHAYKIIMEH U IIPU COMPUKOCHOBCHUH
HccnenoBanue AeHCTBUS 3JCKTPHUCSCKOTO MOJISI HA POBOIHUKH U TUJICKTPUKH
COopka 1 mpoBepKa padOThI STEKTPHUUECKOH IETH MTOCTOSHHOTO TOKa

W3mepenue u peryJimpoBaHue CUIIbI TOKA

A e

W3mepenue u peryanpoBaHue HAMIPSHKEHUS

6. HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, HIIYILIETO Yepe3 Pe3UCTOp, OT CONPOTUBIIEHUS Pe3UCTOpa U
HaIpPSDKEHUS Ha pe3UCTope

7. ONBIThI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUYECKOTO COITPOTHBIICHUS IPOBOJAHUKA OT €r0 JUINHBI,
IJIOLIA/IM MTONIEPEYHOI0 CEUEHUs U MaTepuaa

8. IlpoBepka nmpaBuia CI0KEHUS HANPSDKEHUH MTPU MOCIe10BaTEIbHOM COSIMHEHUH JBYX PE3UCTOPOB

9. IlpoBepka mpaBuiia JUIsl CUIIbI TOKA IPH NapaUIEIbHOM COEITMHEHUH PE3UCTOPOB

10. Omnpenenenrie pabOTHI AMEKTPUICCKOTO TOKA, HAYILIETO Yepe3 PE3UCTOp

11. OnpeneneHrie MOLUTHOCTH 3JIEKTPUUECKOT0 TOKA, BBIIEIIEMON Ha pE3UCTOPE

12. ViccnenoBanne 3aBUCHMOCTH CUJIbI TOKA, UYILET0 Yepe3 JIaMIIOUKY, OT HANPSKEHUsI Ha Hell

13. Onpenenenune KIIJ[ narpeBarens

14. UccrnenoBanue MarHUTHOTO B3aUMO/JICHCTBHS IOCTOSTHHBIX MarHUTOB

15. 3ydyeHne MarHuTHOTO MOJIS TIOCTOSTHHBIX MAarHUTOB MPU UX 00BbETUHEHUH U pa3/ielIeHUN

16. ViccnenoBanue AeMCTBUS 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY

17. OnpIThL, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbI B3aUMOJICHCTBHS KaTYIIKH C TOKOM M MarHuTa OT
CHJTBI TOKA W HAIPaBJICHUS TOKA B KaTYIIKE

18. U3ydenue neiicTBUsS MarHUTHOT'O MOJIS HA POBOIHUK C TOKOM

19. KonctpynpoBanue u u3ydeHHe paOOThl JEKTPOJBUTATENS

20. Uzmepenne KIIJ] anekTpoiBUraTeIbHON yCTaHOBKU

21. OnbITHI 10 MCCIIET0BAHUIO SBJICHUS 3JIEKTPOMAarHUTHON MHAYKIUU: UCCIIEOBAHNE U3BMEHEHUN

3HAYCHUA U HAIIPABJIICHUSA UHAYKIIMOHHOT'O TOKa



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

Nzyuenue ¢pu3nku B 8 Kilacce HaIIPaBJIEHO HA JOCTHXKEHUE O0yJaIOUUMUCS JTNYHOCTHBIX,
METAaINpPeIMETHBIX U MPEAMETHBIX PE3YJIbTaTOB OCBOCHHS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI
Ilampuomuueckoe ¢ocnumanue:
— TPOSIBIIEHUE HUHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOH (pU3HUECKON HAYKH;

— HOEHHOCTHOC OTHOLICHUEC K NJOCTHXXCHUAM pOCCHfICKHX y‘IéHbIX (1)I/ISI/IKOB.

I'pasicoanckoe u 0yxoéHo-npascmeenHHoe 60Cnumanue:
— TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYKAE€HUH OOIECTBEHHO-3HAUYMMBIX U ATUYECKUX IpoOIIeM,
CBSI3aHHBIX C IIPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHUH (HU3UKY;

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

Icmemuueckoe éocnumanue:
— BOCHPHUATHUC SCTCTUUCCKUX KAYCCTB @HSHH@CKOﬁ HAyKH: eé TapMOHHNYHOTI'O ITIOCTPOCHUA, CTPOI'OCTH,

TOYHOCTH, JJAKOHHNYHOCTH.

Llennocmu nayunozo noznanus:
— OCO3HAaHME [[EHHOCTU (U3UYECKON HAYKH KaK MOIIHOTO HHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTMH, BAXKHENIIEH COCTABIISIIOLEH KYJIbTYPHI;

— pa3BUTHE HAYYHOH JIF0O03HATENBHOCTH, UHTEPECA K UCCIIEI0BATENBCKON e TENbHOCTH.

Dopmuposanue Kyaomypolt 300p06ba U IMOUUOHATLHO20 OJ1A2ONONYYUA:
— OCO3HAaHME LIEHHOCTU 0€30MacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUDE,
Ba)XHOCTH IPaBWJI 0€30MacHOr0 MOBEJACHUS Ha TPAHCIIOPTE, Ha IOPOrax, ¢ AJIEKTPHUUECKUM U TETJIOBBIM
000py/I0BaHUEM B IOMAIIHUX YCIOBUSIX;
— ¢(hopMHUPOBAHHOCTH HaBbIKa pedIeKCHH, IPU3HAHNE CBOETO MTpaBa Ha OMIMOKY M TaKOro ke MpaBa y

JPYTOTO YeIOBEKA.

Tpyooeoe ¢éocnumanue:
— aKTUBHOE YJacTHe B PEUICHUH MPAKTUUECKHX 3a]a4 (B paMKaX CEMbH, IIKOJIbI, TOPO/Ia, Kpasi)
TEXHOJOTUYECKOW ¥ COLMATbHOM HAPaBICHHOCTH, TPEOYIONIMX B TOM YUCIIE U (PU3UUECKHUX 3HA

HUI;— HMHTEpec K MPAaKTUYECKOMY H3YYEHHUIO MpodeccHil, CBSI3aHHBIX C PUIUKOM.

IKonozuueckoe eocnumanue:
— OpHUEHTaIUs Ha IPUMEeHEeHHEe (PU3NUECKUX 3HAHUH JIJIs pelIeHus 3a/1a4 B 00JIaCTH OKpYyKarolen
Cpenbl, IUITAHUPOBAHHUS MIOCTYNKOB U OLIEHKH UX BO3MOXHBIX ITOCIIEICTBAN JUIs1 OKPYKAOIIEH

Cpebl;— OCO3HaHUE TJIO0ATBHOTO XapakTepa SKOJIOTUYECKHUX MPOOJIEM U IyTeH WX peIIeHHs.
Aoanmayusa o0yuarue2ocsa K UsMeHAIOWUMCA YC108UAM COUUATbHOU U RPUPOOHOIL CPedbl:

— MOTPeOHOCTH BO B3aUMO/ICHCTBUY MPHU BHIMOJIHEHUN UCCIEIOBAaHUI U TPOEKTOB (hPHU3HUECKON
HAIPAaBJIEHHOCTH, OTKPBITOCTH OIBITY ¥ 3HAHUSM IPYIHX;
— IOBBILIEHUE YPOBHS CBOEH KOMIIETCHTHOCTH Y€PE3 MPAKTUYECKYIO AEATEIbHOCTD;

— TOTpeOHOCTH B (POpMUPOBAHMM HOBBIX 3HAHH, B TOM UucIiie GOPMYIUPOBATH UIEH, MOHATHS,



TUIOTE3bl O (PU3MUECKUX OOBEKTaX U SBJICHUSX;

— OCO3HaHHE Ae(HUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00acT (pu3ukw;

— TUIAHUPOBAHUE CBOETO PA3BUTHUS B MIPHOOPETEHUN HOBBIX (PM3UUYECKUX 3HAHUM;

— CTpeMJICHHE aHAJIU3UPOBATh U BBIABIISATH B3AaUMOCBSI3U IPUPOJIBI, 00IIECTBA M SKOHOMHUKH, B TOM
YHCIIe C UCTIOJIb30BaHNEM (DU3NYECKUX 3HAHUI,

— OIICHKA CBOMX JICHCTBUI ¢ Y4ETOM BIUSIHUS Ha OKPYKAIOIIYIO CPEY, BOSMOYKHBIX TII00aTbHBIX

IOCJICICTBUM.

METAIIPEIMETHBIE PE3YJIbTATDI
YHuBepcanbHbIe T03HABATEIbHBIE ICUCTBUS
Bba3zoevie nocuueckue oeiicmeus:
— BBISIBJISITH M XapaKTEpPU30BaTh CYIIECTBEHHbBIE TPU3HAKH O0OBEKTOB (SIBJICHHN);
— yCTaHaBIUBAaTh CYIIECTBEHHBINH MPU3HAK KIacCU(PHUKAIN, OCHOBaHHUS JIJIsl 000OIIEHUS U CPABHEHUS;
— BBISBJIATH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PaCCMATPUBAEMBIX (DaKTaX, TAaHHBIX ¥ HAOIOICHUSX,
OTHOCSIIIIUXCS K PU3HUECKUM SBJICHUSM;
— BBISIBJISITH IPUYUHHO-CJICICTBEHHBIC CBSI3U MTPU U3YYCHUH (PU3HUECKUX SIBJICHUH U MPOIECCOB;
JIeJIaTh BBIBOJIBI C UCIIOJIB30BaHUEM JACTYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUEHHH, BHIABUTATh
TUTIOTE3bI O B3aMMOCBS3SIX (PHU3UYECKUX BEIHYNH;
— CaMOCTOSITENIbHO BBIOMPATh CIIOCO0 perieHus yueOHo husndeckoi 3aqaun (CpaBHEHHUE HECKOIBKIX
BApUAHTOB PEILICHUsI, BLIOOp HanboJIee MOAXOSIIETO C YYETOM CAMOCTOSTEIbHO BBIICTICHHBIX

KPUTEPUEB).

ba3zoevie uccnedosamennvckue oeiicmeus:
— HCIOJIb30BaTh BOMPOCH! KaK UCCIEI0BATENbCKUI HHCTPYMEHT IIO3HAHMS,
— MPOBOAUTH 10 CAMOCTOATEIBHO COCTABIIEHHOMY ILJIAHY OIBIT, HECIIOKHBIN (PU3NYECKUIl
9KCIIEPUMEHT, HEOOJIbIIIOE HCCIeI0BaHNEe (PU3NUECKOTO SIBICHUS,
— OIIEHMBaTh Ha IPUMEHUMOCTb U JOCTOBEPHOCTh MH(POPMAIIHIO, TOTYUEHHYIO B XOJI€ UCCIIEI0BaHUS
WM SKCIIEPUMEHTA;
— CaMOCTOSITENIbHO (OpMYyIUPOBaTh 000OIIEHHUS U BBIBOABI IO PE3YJIbTaTaM MPOBEAEHHOTO
HaOJII0IeHNs, OIIBbITA, UCCIICOBAHMS;
— TPOTHO3MPOBATH BO3MOXKHOE JJAJIbHEHIIIee pa3BUTHE (PU3MUECKUX MPOLIECCOB, a TAKXKE BBABUTaTh

MMPECATIOJIOKCHUA 00 ux Pa3BHUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c ungpopmanueii:
— TPUMEHSTH PA3IMYHbIE METO/bI, HHCTPYMEHTHI U 3aIIpOCHI TP MOUCKE U 0TOOpe HH(POpMAITUH WU
JAHHBIX C YU4ETOM NIPEeASIOKEHHON YueOHO! (PU3NUECcKOi 3aauu;
— aHaJM3UpPOBaTh, CUCTEMATU3HPOBATh U UHTEPIIPETUPOBATH HH(DOPMAIHIO pa3IMYHBIX BUJOB U GOpPM
IIPE/ICTABIICHUS;
— CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (OpMY MpeACTaBIeHU HHPOPMALIUU U WILTIOCTPUPOBATh

pelIaeMble 3a/1a4u HECIOKHBIMH CXeMaMU, TuarpaMmMamMu, HHOM rpaguKoil U uX KOMOWHAIUSMU.

YHI/IBepcaJ'IBHBIe KOMMYHHUKATHUBHBIC ,HGIZCTBPI?I



Obwenue:

— B X0J1e 00CYXJIeHHsI yueOHOTO MaTepuaa, pe3yJlbTaToB JJAOOPATOPHBIX pabOT U MPOESKTOB 33/1aBaTh
BOITPOCHI 10 CYIIECTBY 00CYKAaeMOI TeMbl M BBICKA3bIBAaTh UJICH, HAIICJICHHBIE HAa DPELICHUE 3aaud U
HOJJIepAKaHUE OJIaroKeIaTelbHOCTH O0IIEeHHS;

— COIIOCTaBJISATh CBOM CYXKJIEHUS C CY>KJICHUSIMU JIPYTUX YYaCTHUKOB JUaora, OOHapyX1BaTh
pa3inyre U CXOJCTBO MO3UIINIA; BHIPAXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEACTABIATH PE3YIbTAThl BBIMOJIHEHHOTO (PU3NYECKOTO OMBITA (IKCIIEPUMEHTA,
HCCJICJIOBAHMUSI, TPOCKTA).

Coemecmnasn oeamenvHoCmb (COMPyOHUUECME0):

— MOHHUMAThH U UCTIOIB30BaTh MPEUMYIIECTBA KOMaH/JHON ¥ HHIUBUyaTbHOU PabOThI IPH PEIICHUU
KOHKPETHOU (PU3UIECKOM MPOOIIEMBI;

— IPUHUMATb LCJIN COBMECTHOM ACATCIIbHOCTU, OPIraHNU30BbIBATH JEUCTBUS MO €€ JOCTHXKECHUIO:

pacrpenenaTb poyik, 00Cy aaTh MPOLECCHl U Pe3yIbTaThl COBMECTHOM pabOTHI; 000011aTh MHEHUS
HECKOJIBKHX JTIOACH;

— BBIIIOJIHATH CBOKO 4aCTh pa6OTI>I, AOCTHUTasl KAUCCTBCHHOI'O pE3yJjibTaTa 110 CBOEMY HAIIPABJICHUIO U
KOOpAUHHPYA CBOU HGﬁCTBHﬂ C APpYTMMHU YICHAMU KOMAaHbI;

— OIICHMBATh KQueCTBO CBOETO BKJIaJa B OOIIUN MPOAYKT MO KPUTEPHUSIM, CAMOCTOSATEIHHO
chopMyTUpPOBaHHBIM YYACTHUKAMH B3aHMOJICHCTBHSI.

yHI/IBepcaHBHHC PCTYJIATUBHBIC ,HeﬁCTBHH

Camoopzauusauu}l:

— BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOMINX JIJIsl pelIeHus (PU3nIecKux
3HAHUI;

— OPUEHTUPOBATHCS B PA3IIUYHBIX MOJAX0AAX MPUHATHUS PELIEHUH (MHAMBUAYAIbHOE, IPUHATHE
pelIeHys B rpymie, NPUHITHE PEeIIeHUH TPYIIoil);

— CaMOCTOSITEIIbHO COCTABJIAThH AJITOPUTM peIIeHUs] PU3MUECKON 3ajauu WU MJIaHa UCCIIEI0OBaHMS C
Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh NpeiaraeMble
BApUAHThI PELICHUN;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.
Camoxonmpons (peghrexcus):
— J1aBaTh aJICKBATHYIO OIIEHKY CUTYyAIIMH ¥ MPEJIarath MiaH €€ N3MEHEHUS;

— OOBSICHATH NPUYMHBI JOCTHKEHHS (HETOCTHIKEHUS) Pe3yIbTaTOB JESITEIbHOCTH, AaBaTh OLEHKY
NpPUOOPETEHHOMY OIIBITY;

— BHOCHUTDB KOPPEKTUBEI B ICATCIbHOCTD (B TOM YHCJIE B XOJI BBITIOJTHECHUA (bI/ISI/I'-IeCKOFO HCCICI0BaHUs
NN npoeKTa) Ha OCHOBC HOBBIX 06CTO$ITCJ'ILCTB, N3MCHUBIINXCA CHTyaHHﬁ, YCTAHOBJICHHBIX OIJ_II/I6OK,
BO3HHUKIIIHNX pr,[[HOCTCﬁ;

— OLCHUBATb COOTBCTCTBHUC PE3YyJIbTaTa LCJINU U YCIIOBUAM.
QMOMMOHaJleblﬁ UHmelieKkm:

— CTaBUTh ce0s HAa MECTO JAPYroro YeloBeKa B X0Jie CIopa WK AUCKYCCUU HA HAYYHYIO TEMY,
MOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro.



Ilpunamue cedn u opyaux:

— MpHU3HaBaTh CBOE MPABO HA OLUIMOKY MPH pelieHnr (U3NUECKUX 3a/1a4 WK B YTBEPIKICHUAX HA
HAy4YHbIE TEMBI U TAKOE K€ MPaBO JIPYroro.

INPEAMETHBIE PE3YJIBTATbBI

[TpenmeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTH Yy 00YUaIOIIUXCS
YMEHUU:

— HCTOJB30BaTh MOHATHS: Macca ¥ pa3Mepbl MOJIEKYJI, TEMJIOBOE JIBUKEHHUE aTOMOB U MOJIEKYI,
arperatHble COCTOSIHUS BELIECTBA, KPUCTAITNYECKIE U aMOp(HbIE Tela, HACHIIIEHHBIH U HEHACHI -
HICHHBIN Map, BIaXXHOCTh BO3/lyXa; TeMIIepaTypa, BHYTPEHHSSI SHEPrusl, TEIJIOBOU JBUTATENb;
AJIEMEHTAPHBIN AIEKTPUUECKUH 3apsi/l, SIEKTPUUECKOE 10JIe, TPOBOIHUKHU U TUAJICKTPUKH, TTOCTOSHHBIN
NEKTPUUECKUN TOK, MATHUTHOE TIOJIE;

— pasnuyaTh sIBICHU (TEIJIOBOE paclIMpeHune/cKaTre, Teruionepeaayda, TerioBoe paBHOBECHE,

CMa4yMBaHUE, KaMWUISPHBIC SBICHUS, HCTIAPEHHE, KOHICHCAIIMSI, TUIABJICHUE, KPUCTAIUTHU3ALIUS

(oTBepIeBaHue), KUIICHHE, TeILIonepeaada (TemIonpoBOIHOCTb, KOHBEKIIHS, U3ITyYEHUE); SICKTPU3ALIH

TeJ, B3aUMOJICICTBHE 3aps/I0B, IEHCTBUS IEKTPUIECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMO/ICHCTBHE

MarHuTOB, IEMCTBUE MArHUTHOTO IOJIS HA TIPOBOAHUK C TOKOM, 3JIEKTPOMAarHUTHAsI MHIYKIUS) TIO ONU
- CaHWIO WX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JIEMOHCTPHUPYIOIINX TaHHOE (pr3ndecKoe

SBJICHHUC,

— pacro3HaBaTh NPOSBICHUE W3YYEHHBIX (DU3MUECKUX SIBICHUN B OKPY)KAIOIIEM MUPE, B TOM YHUCIIE
¢du3nueckue sIBIEHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHUE U KalUJUIPHbIE SBJICHUS B IPUPOJE,
KpHUCTaJIbl B Ipupoze, u3inydenue ConHla, 3aMep3aHue BoJoEMOB, MOpPCKHe Opu3bl, 00pa3oBaHue
pOCHI, TyMaHa, MHEesl, CHETa; SJIeKTPUUECKUE SIBIEHUS B aTMoc(hepe, 3JIEKTPUUYECTBO JKUBBIX OPTaHU3MOB;
MarHuTHOE 1oJje 3eMid, Apeid Moo COB, pOJib MArHUTHOTO MOJS JUIS )KU3HU Ha 3eMJie, OJISIPHOE CU

- SIHUE; [IPU 3TOM NEPEBOJIUTH MPAKTUUYECKYIO 3a7]auy B YUEOHYIO, BBIJCNATH CYIlIECTBEHHBIE

CBOWCTBa/MpU3HAKU (PU3UUECKUX SBIICHUIA;

— ONMCHIBATh U3YUYEHHBIE CBOICTBA TEN U (PU3NUECKUE SABJICHUS, UCTIOIb3Ys (PU3NUECKUE BEIUYUHBI
(TemmnepaTypa, BHyTPEHHSS SHEPTusl, KOJIMUYECTBO TEIUIOTHI, YAeIbHasl TEIIOEMKOCTh BELIECTBA,
yJleJIbHas TEeIJI0Ta IJIaBJICHUs, yeIbHas TeII0Ta 1apooOpa3oBaHus, yielbHas TEIIOTa CTOPaHUs
TOTIJINBA, KO3 PUIMEHT MMOJIE3HOT0 JeHCTBUS TEIIIOBOM MaIlIMHBI, OTHOCUTENbHAs! BIAXKHOCTh BO3/1yXa,
INEKTPUYECKUH 3apsil, CHIIa TOKA, SJIEKTPUUECKOE HAIPSKEHHE, COPOTUBIIEHUE MPOBOIHUKA, YIEIbHOE
COTIPOTHUBIIEHHUE BEIIECTBA, pad0Ta U MOLTHOCTh AJIEKTPUUYECKOTO TOKA); IPU ONMMCAHUHU TPABUIIBLHO
TPaKTOBATh (PU3MUYECKHUI CMBICI UCTIOIb3YEMBIX BETMUYMH, 0003HAUEHUS U €AMHUIBI (PU3NUYECKUX
BEJIMYMH, HAXOAUTh (YOPMYIIbI, CBSI3bIBAIOIINE JaHHYIO (PU3MUECKYIO BEIMUYHUHY C JPYTMMH BETUYHHAMU,
CTPOUTH TPaPUKHU U3YUEHHBIX 3aBUCUMOCTEH (PM3HMUECKUX BEIUYHH;

— XapaKTepu30BaTh CBOWCTBA Tell, GU3NUYECKUE SBICHUSI U MTPOLIECCHI, UCIIOIB3YSI OCHOBHBIE
MOJIO’KEHUS MOJIEKYIISIPHO-KUHETHYECKON TEOPUH CTPOEHUS BEIIECTBA, IPUHIIMII CYTIEPIO3UIINH MOJIeH
(Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH OMa a5 yyacTka 1enH, 3akoH Jxoyss -
Jlenia, 3aKOH COXpaHEHUs SHEPTUH; IIPU ITOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U 3alHCHIBATh
€ro MaTeMaTU4YeCKOe BhIPAKEHUE;

— 00BACHATH (PU3MUYECKUE TIPOIECCH M CBOWCTBA TEJI, B TOM YHCIIEC M B KOHTEKCTE CUTyallui
IMMPAKTUKO-OPUCHTUPOBAHHOTO XapaKTCpa: BbIABIATL IPUYNHHO-CIICACTBCHHBIC CBA3U, CTPOUTH OG’LHC
- HeHHe u3 | - 2 TOrMYecKuX maroB ¢ omopoi Ha 1 - 2 U3ydeHHBIX CBOMCTBA (PM3UYECKUX SIBJICHUH,

(U3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTE; pelaTh pacu€éTHbIC 3a1a4M B 2 - 3 IeCTBUS, UCTIONIb3YS



3aKOHBI ¥ (DOPMYJIBI, CBS3bIBAIOIINE (DU3MUECKUE BEMUMHBI: HA OCHOBE aHAIN3a YCIOBUS 3a7jau
3aMMCBIBATh KPATKOE YCIOBHE, BBISBIATH HEAOCTATOK JaHHBIX JUIS PELICHUS 3a7aul, BEIOUPATh 3aKOHBI
U opMyIIbl, HEOOXOAUMBIE 1711 €€ PelIeHNUs, POBOAUTH PACUETHI U CPAaBHUBATH MOJTyYCHHOE 3HAYCHHE
($u3uUecKoil BETMUMNHBI C U3BECTHBIMU JaHHBIMU;

— pacClio3HaBaTb HpO6J’IeMBI, KOTOPBIC MOKHO PEIIMTDH ITPHU ITOMOIIH (1)I/ISI/I‘ICCKI/IX MCTOOOB; UCIIOJIB3Ys
OMMHUCAHUC UCCIICAOBAHMS, BBIACIIATE IPOBCPACMOC MPCAIIOJIOKCHNUE, OLICHUBATL ITPABUJIBHOCTDL ITOPAAKA
MMPOBCACHUA UCCIICA0BaHUsA, ACJIaTh BBIBOIBI,

— TPOBOJHTH OIBITHI 110 HAOIIOCHHUIO (PU3MUECKUX SBICHUN HIN (PU3HMUECKUX CBOWCTB TEJ
(KanuJUIApHbIE SBJICHUS, 3aBUCUMOCTb JJaBJIEHUS BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl; CKOPOCTH IPO

- LIeCCca OCThIBAHUSA/HAIPEBaHUs IIPU U3ITYUYEHUH OT LIBETA M3JIy4aroLIel/OorI0Iaone OBEpXHOCTH;
CKOPOCTb MCIIAPEHUS BOJBI OT TEMIIEPATYPhI )KUIKOCTH U ILIOIAAH €€ IOBEPXHOCTH; SJIEKTPU3aLUs TEll
Y B3aUMOJICHCTBHUE JIEKTPUUECKUX 3apsA10B; B3aUMOACHCTBUE ITIOCTOSTHHBIX MarHUTOB, BU3YyaJIM3aLUs
MarHMTHBIX I10JIEH TIOCTOSIHHBIX MArHUTOB; IEHCTBUS MAarHUTHOTO I10JIs1 HA TPOBOJAHMK C TOKOM,
CBOWCTBA 3JIEKTPOMArHUTa, CBOMCTBA AIIEKTPOABHUTATENS IIOCTOSHHOTO TOKA): (POPMYINPOBATH
poBepsieMble MPEAIONIOKEHUS, COOUPATh YCTAHOBKY U3 MPEI0AKEHHOT0 000py/10BaHNUs; ONUCHIBATh
XOJ1 ObITa U (POPMYITHUPOBATH BHIBOBI;

— BBIIIOJHATH IIPAMBIC U3MCPCHUA TEMIICPATYPHI, OTHOCHUTEIBHON BIAXKHOCTH BO3/11yXa, CUJIbl TOKA,
HaIpsKCHUA C HCITIOJIb30BAHUEM aHAJIOTOBBIX HpI/I60pOB H JaTYUKOB CI)I/I?»I/I‘IGCKI/IX BCJIMYMH, CPABHHUBATb
PE3yJIbTAaThL I/IBMepeHI/Iﬁ C y‘IéTOM BaI[aHHOﬁ a0COJIFOTHOH IIOIpCUIHOCTHU,

— MPOBOAUTH UCCIICIOBAHNE 3aBUCUMOCTH OJIHON (PM3UUECKOM BEIMYHUHBI OT IPYTOM C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCIMOCTh COIIPOTUBIICHUS MPOBOIHUKA OT €r0 JUIUHBI,
IJIOILAY TIOTIEPEYHOr0 CEUECHHSI U YAEIbHOTO COMPOTUBIICHUS BELIECTBA TPOBOJIHUKA; CUJIbI TOKA,
UIYILIETO Yepe3 MPOBOJIHUK, OT HAIIPSKEHUS Ha IPOBOJHUKE; UCCIIEIOBAHUE ITOCIEA0BATEIBHOIO U 1A
- paJIEIBHOTO COETMHEHUI MPOBOJHUKOB): MJIAHUPOBATh MCCIEA0BaHUE, COOMPATh YCTAHOBKY U
BBITIOJHATH U3MEPEHUS, CIIeYys MPEAT0KEHHOMY TUTaHy, ((UKCHUPOBAThH pe3yIbTaThl MOTYyYEHHOU
3aBUCHUMOCTH B BUI€ TaOIUIl U TpauKOB, AeTaTh BHIBOABI MO PE3yIbTaTaM HCCIEIOBAHUS;

— MPOBOAWUTH KOCBCHHBIC U3MECPCHUA (1)I/I3I/III€CKI/IX BCJIIMYHH (YILGJ'II)HaSI TEMI0EMKOCTD BC€IICCTBA,
COIIPOTUBJICHUEC ITPOBOJIHHKA, pa60Ta 1 MOIIHOCTD 3JICKTPHUYCCKOT'O TOKa)Z IJIAaHUPOBATb U3MCPCHU,
CO6I/IpaTI> OKCIICPUMCHTAIIbHYIO YCTAaHOBKY, CIICAYS HpeHHOX(eHHOﬁ HHCTPYKIMU, U BBIYHUCIIATDH
3HAYCHUC BCIINYUHDBI,

— co0oaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000pYyI0BaHUEM;

— XapaKTCpPU30BaTb NPHUHIUIILI JeHCTBUS HU3YUCHHBIX HpI/I60pOB N TCXHUYCCKHUX yCTpOﬁCTB C 0HOpOI71
Ha UX OIIMCaHUA (B TOM YHUCJIC: CUCTCMA OTOIJICHUS JOMOB, TUTPOMETP, ITapOBasd Typ6I/IHa, aMIICpMETp,
BOJIBTMETP, CUETUYMK 3JICKTpPI‘—IeCKOI>'I OHEPTHUH, DJIICKTPOOCBCTUTCIILHBIC HpI/I60pbl, HarpeBaTcCJIbHBIC
3J'IeKTp0HpH60pBI (HpI/IMepBI), QJICKTPHUYCCKUC MMPCAOXPAHUTCIIN; SJICKTPOMATrHUT, 3JICKTPOABUT'ATCIIb
IMOCTOAHHOI'O TOKa), HCIOJIb3YA 3HAHUS O CBOMCTBaxX (I)I/I3I/I‘-IGCKI/IX SIBIICHUN U HCO6XOI[I/IMBIC
(1)I/ISI/IIIeCKI/Ie 3aKOHOMCPHOCTH,

— Ppacno3HaBaTh MPOCThIE TEXHUUECKUE YCTPOUCTBA U U3MEPUTENbHBIE TPUOOPHI IO CXEMaM U
CXEMaTUYHBIM PUCYHKaM (>KUJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATENb
BHYTPEHHET'0 CTOPaHUs, JIEKTPOCKOII, PEOCTaT); COCTABJIATH CXEMBI AJIEKTPUUECKUX IIeTIeH C
NOCJIEI0BATENIBHBIM U TTapaJIeTbHBIM COEIMHEHUEM AJIEMEHTOB, pa3inyas yCIOBHbIE 0003HAUCHUS
JJIEMEHTOB JIEKTPUYECKUX LENEH;

— TPUBOJIUTH MPUMEPHI/HAXOAUTh MH(OPMAIIHIO O TpUMEpaxX MPAKTUYECKOTO UCTIONb30BAHUS



bu3MYECKUX 3HAHHI B MOBCETHEBHOM JKU3HU ISl 0OecrieueHus: 6€30MacHOCTH TPy 0OpaIieHnu ¢ mprudo
- paMH ¥ TEXHWYECKHMMH YCTPOWCTBAMH, COXPAHCHHUsS 3J0POBBS M COOIIONCHUS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYKAIOIIEH cpelie;

— OCYILIECTBIATh MOUCK HH(pOpMAMK (PHU3HUECKOTO COAepKaHUs B ceTH MHTepHeT, Ha OCHOBE
UMEIOUINXCS 3HAHUN U MyTEM CpaBHEHUS JOMOJIHUTEIbHBIX HCTOYHUKOB BBIACIATH HH(OPMALIUIO,
KOTOpast ABJISIETCS MPOTUBOPEUUBOI MM MOKET OBITh HEIOCTOBEPHOIA;

— HCIIOJIb30BATh MPH BHINIOJIHEHUH YU€OHBIX 33JJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy (PU3HYECKOTO
CoJIepKaHusl, CIPaBOYHbIE MaTEpHUalIbl, pecypchl cetn IHTepHeT; BIaaeTh npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHust HHPOPMALMK U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;

— co3JaBaTh COOCTBEHHbIE MUCHbMEHHBIE U KPATKUE YCTHBIE COOOIIEHUs, 000011ast nH(pOpMAIHIO U3
HECKOJIbKUX UCTOYHUKOB (PH3UYECKOTO COJEPKAHMS, B TOM YHCIIE MYyOINYHO MPEACTABIATh PE3YIIbTAThI
NPOCKTHON MIIM MCCIIE0BATEIbCKON JIEATENIbHOCTH; IIPH 3TOM I'PaMOTHO HCIIOJIb30BaTh M3YYEeHHBIN
NOHSATUHHBIN anmapar Kypca GU3HKH, COIPOBOXKIATH BHICTYIIIICHUE MTPE3EHTALINECH;

— IIpH BBITIOJIHEHUH Y4EOHBIX TPOEKTOB U UCCIIEA0BaHUN (PU3NYECKUX MPOLIECCOB PACIIPENETAThH
00513aHHOCTH B IPYIIIE B COOTBETCTBUH C [IOCTABJIIEHHBIMU 3a/ladyaMH, CJIEIUTh 32 BBIIIOJIHEHUEM IJIaHa
NeHCTBUI M KOPPEKTHPOBATH €r0, aJI€KBATHO OLIEHUBATh COOCTBEHHBIN BKJIA]l B I€ATEIbHOCTD TPYIIIIbI;
BBICTPAaNBaTh KOMMYHHUKATHBHOE B3aUMOJIEHCTBHE, MIPOSIBIIASA TOTOBHOCTh pa3pelaTh KOH(IUKTHI.



TEMATHYECKOE IIJIAHUPOBAHHUE

AHanu3 TeKCTa IPEeBHUX aTOMUCTOB (HampuMep, pparmenta nooMs! Jlykperus «O mpupone
BeLlEi») ¢ U3/10)KEHNEM 000CHOBAHUI aTOMHOM I'MIIOTE3bI (CMBICIIOBOE YTEHHUE).

OueHka yoeauTeIbHOCTH 3THX 000CHOBAHUM;

OO6bsicHeHHE OPOYHOBCKOTO JBIXKEHUS, SIBJICHUS TU(bY3UHU pa3nndnii MeX Iy HUIMU Ha
OCHOBE IOJIOXKEHUH MOJIEKYJIIPHO-KHHETHYECKON TEOPHH CTPOEHHS BEIIIECTBA;
OOBsICHEHHE OCHOBHBIX PA3JIMYMi B CTPOCHHH Ta30B, )KHAKOCTEH U TBEPIBIX TEl C
UCIIOJIB30BaHUEM ITOJIOKEHHH MOJIEKYIIPHOKMHETHYECKOI TEOPHH CTPOCHUS BEIIECTBA;
IIpoBeneHre ONBITOB O BRIPAIMBAHUIO KPUCTAILIOB IIOBAPESHHON COJIM I caxapa;
IIpoBenenne 1 0OBSICHEHHE OIBITOB, AEMOHCTPHPYIOINX KAMUIIPHEIS SIBICHUS U
SIBJICHHE CMAUHBaHHUS;

OOBsICHEHHE PO KANMJUTIPHBIX SIBICHAH JULS TOCTYIUICHHS BOJBI B OPraHU3M PacTeHHH
(MC — 6uonorns);

Habmonenue, nposeneHne u 00bICHEHNE ONBITOB IO HAOIIOICHUIO TEIIOBOTO
PAaCIIMPEHNs Ta30B, XKUIKOCTEH U TBEPIBIX TEl;

OOBsICHEHHE COXPaHEHHS 00bEMA TBEPABIX Tell, TEKyIeCTH KUIKOCTH (B TOM YHCIIE,
Pa3HULBI B TEKYUECTH UL Pa3HBIX KUIKOCTEH), NaBIeHHs rasa;

IIpoBenenue OMBITOB, IEMOHCTPUPYIOIIHX 3aBUCUMOCTD JaBICHHS BO3LyXa OT ero 00bEMa
U HaTPeBaHMS MM OXJIAXKIEHHS, U UX 00bACHEHHE Ha OCHOBE aTOMHO-

MOJIEKYISIPHOTO YUESHHS;

AHanu3 NpakTHYECKUX CUTYaLUi, CBI3aHHBIX CO CBOWCTBAMHU Ta30B, XUAKOCTEH 1
TBEPABIX T,

Ne | HanmeHnoBaHue pa3ieioB U KosnyectBo 4acoB Hdata Buasl nesiTebHOCTH Bunapl, JJ1eKTPoHHbIE (LU POBbIE)
n/n | TeM NporpamMmsl U3yYeHHst hopmbl o0pa3oBaTelbHbIE PeCypehl
BCEr0 | KOHTPOJIbHBIE | MPAKTHYECKHE KOHTPOJIS
paboTnl paboThl
Pazzen 1. TensioBble siBJaeHUSs
1.1. | Crpoenue u cBoiicTBa 7 0 1 HaburozieHne 1 MHTEpIIPETaLUs OIBITOB, CBUACTEIBCTBYIOMUX 00 aTOMHO- - VYerHbli http:/ffiles.school-
BellecTBa MOJICKYJISIPHOM CTPOCHHU BEIECTBA: OIBITHI C PACTBOPCHHUEM PA3JIMYHBIX BELIECTB B BOAE; | OMPOC; collection.edu.ru/dIrstore/669b7970-

Pelnienue 3a/1a4 110 OLEHUBAHUIO KOJHYECTBA ATOMOB HIIH MOJIEKYJI B ¢MHUIE 00bEMa [ncemennpii | €921-11dc-95ff-
BEILECTBA; KOHTPOJIb, 0800200c9a66/1_1.sw

http://files.school-
collection.edu.ru/dlIrstore/669b7972-
€921-11dc-95ff-
0800200c9a66/1_3.swf
http://files.school-
collection.edu.ru/dlIrstore/669b7973-
€921-11dc-95ff-
0800200c9a66/1_4.swf
http://files.school-
collection.edu.ru/dlIrstore/669b7974-
€921-11dc-95ff-
0800200c9a66/1_5.swf
http:/ffiles.school-
collection.edu.ru/dlIrstore/669h7975-
€921-11dc-95ff-
0800200c9a66/1_6.swf
http://files.school-
collection.edu.ru/dIrstore/669b7976-
€921-11dc-95ff-
0800200c9a66/1_7.swf




1.2.

TenoBbie npoueccol

21

OG6ocHOBaHHE TPABUI H3MEPEHHS TEMIICPATYPBI;

CpaBHEHHE Pa3IUYHBIX CIOCOOOB U3MEPEHHUS U LIKAJl TEMIIEPATYPBI;

HabGnionenue n 00bsCHEHUE OTIBITOB, IEMOHCTPUPYIOIINX H3MEHEHHE BHYTPEHHE
9HEPIUHM Teja B pe3yJIbTaTe TEIUIONepeaun U paboThl BHEIIHUX CHIT;

HabmroneHue 1 00bSCHEHUE ONBITOB, 00CYKICHHE NPAKTUIECKUX CUTYAIIU,
JIEMOHCTPUPYIOLIHMX PA3IMYHbIC BUBI TEIUIONEPEIauH: TSIIONPOBOIHOCT, KOHBEKIIHUIO,
U3IIy4CHHUE;

HccenenoBanue siBiieHNs TEIIO0OMEHA IIPU CMEIIMBAHUK XOJIOAHOM U ropsiueld BOJIbl;
HabnroeHne yCcTaHOBIICHHS TEIUIOBOTO PABHOBECHS MEXK/Y TOpsY€il M XOJIOHOM BOION;
Onpeznenenne (M3MEpeHNE) KOIMYECTBA TEIUIOTHI, MOIYYSHHOTO BOAOI MPH TEIIO0OMEHE ¢
HarpeThiM METaJUTMYECKUM LIHITHHIPOM;

OmnpeneneHue (M3MEpeHNE) YACIbHOM TEINIOEMKOCTH BEIIECTBA,;

Peurenue 3a1a4, CBS3aHHBIX € BBIYMCICHHEM KOJIUYECTBA TEIUIOTHI U TEIUIOEMKOCTHU HPU
TEMI000MEHE;

AHanus cuTyalMil NpakTHYECKOTr0 UCIIOIb30BaHMU TEIJIOBBIX CBOMCTB BELIECTB U
MaTepuasoB, HAIPUMEp B LEJSIX SHEProcOe pexKeHHUs: TEIIOU30IISALHS,
9HEProcOeperaroIiie Kpbllu, TEPMOAKKYMYJIATOPHI U T. 1.

HabutoeHue siBICHUI HCIAPEHUS] U KOHICHCALIUH;

VeTHeIi
ompoc;
IucemenHBIH
KOHTPOJIb;
KontponeHas
pabora;

3auer;
IMpakruyeckas
paborta;

http://files.school-
collection.edu.ru/dlIrstore/669b7977-
€921-11dc-95ff-
0800200c9a66/1_8.swf
ttp://files.school-
collection.edu.ru/dlIrstore/669b7977-
€921-11dc-95ff-
0800200c9a66/1_8.swf
http://files.school-
collection.edu.ru/dIrstore/669b797f-
€921-11dc-95ff-
0800200c9a66/2_7.swf

http://www.uchportal.ru/load/0-0-
30276-0-17

http://files.school-
collection.edu.ru/dlrstore/669h7978-
€921-11dc-95ff-







VccnenoBanue mpornecca NCIapeHUst Pa3IMIHbIX JKHUIKOCTEH;

OOBbsICHEHHE SBJICHUH UCTIAPEHUS U KOHJICHCALIMKM HA OCHOBE aTOMHO-MOJIEKYJIIPHOTO
YUEHUS;

HaGutoneHue n 00bsicHeHUE TIpoLiecca KUIIEHUS, B TOM YHCIIE 3aBUCUMOCTH TEMIIEPATYPbL
KHUIICHUS OT JJaBIICHUS;

Omnpenenexue (M3MEpeHNE) OTHOCUTENBLHON BIKHOCTH BO3YXa;

Habmnronenue nponecca IiaBIeHus KPUCTALIMYECKOTO BELIECTBA, HAIPUMED JIbJa;
CpaBHeHHE IPOLECCOB ITAaBIECHUs KPUCTAUIMUECKUX Tel U Pa3MArdeHus pH
HarpeBaHuu aMOp(QHBIX Tel;

Ornpenienexue (M3MepeHNe) yACIbHOM TEIUIOTHI IU1aBIeHUs Jibaa. OObICHEHUE SBJICHUIH
IUIaBJICHUS H KPUCTAIUTM3ALMH HA OCHOBE aTOMHO-MOJIEKYIAPHOTO YUEHUS;

Pemenne 3aau, cBA3aHHBIX ¢ BEIYHCICHHEM KOJIMUECTBA TEIUIOTH B IIpoOLieccax
TeIUIoNepe1ady IIPH IUIABICHIN U KPUCTANTI3AINHY, HCTIapEHNN U KOHICHCAINN; AHAIIN3
CHTYyaluii NPaKTHIECKOTO IPHMEHESHHS SBJICHIH IUIaBICHUS M KPUCTAIUTH3ALIH,
HampuMep, NOTydeHHe CBEPXUHCTHIX MATEPHAIIOB, COEBas TpeiIka i JIp.;

Ananu3 paboTs! ¥ 00bsCHEHHNE IPHUHIINIA ASHCTBUS TEIUIOBOTO JIBHTATEIS;

Brrancnenne Koan4ecTsa TEIUIOTHL, BBIEISIOMEr0Cs IPH CTOPAHNH PA3IMYHEIX BUOB
torumBa, u KI1J] neurarens;

OO6cy>XIeHHe dKOJIOTHISCKHX MTOCIIEICTBII NCIIOIB30BaHNS JBUTaTelIei BHYTPEHHETO
CTOpaHHsI, TEIUIOBBIX M THAPOdIeKTpocTaHIuil (MC — 9KOJIOTHS, XUMHUS);

0800200c9a66/1_9.swf
http://files.school-
collection.edu.ru/dlIrstore/669b7979-
€921-11dc-95ff-
0800200c9a66/2_1.swf

http:/ffiles.school-
collection.edu.ru/dlIrstore/bb145211-
aae7-11db-abbd-
0800200c9a66/ch08_01_18.swf

http://files.school-
collection.edu.ru/dlrstore/669b797a-
€921-11dc-95ff-
0800200c9a66/2_2.swf
http://files.school-
collection.edu.ru/dlIrstore/669b7979-
€921-11dc-95ff-
0800200c9a66/2_1.swf

http://files.school-
collection.edu.ru/dlIrstore/bb145211-
aae7-11db-abbd-
0800200c9a66/ch08_01_18.swf

http://files.school-
collection.edu.ru/dlIrstore/669b797a-
€921-11dc-95ff-
0800200c9a66/2_2.swf
ttp://files.school-
collection.edu.ru/dlIrstore/669b797c-
€921-11dc-95ff-
0800200c9a66/2_4.swf
http://files.school-
collection.edu.ru/dlIrstore/669b797e-
€921-11dc-95ff-
0800200c9a66/2_6.swf
http://files.school-
collection.edu.ru/dlIrstore/669b797d-
£0921-11dc-95ff-







Hroro no pazaery

El

Pasnen 2. DaexkTpuyeckHe H MArHUTHbIE SIBJICHHS

2.1

JJeKTpuYecKHe 3apsabl.
3apsKeHHBIE Tesla H HX
B3aHMOJIelicTBHE

7

1

HabnroneHue 1 mpoBeIeHHE OMBITOB IO ANEKTPU3ALMH Tl IIPU COIPHKOCHOBEHHH H
HHTYKIUEH;

Habmnronerue 1 00bsCHEHHE B3aUMOICHCTBHS OTHOMMEHHO U PA3HOMMEHHO 3apsDKEHHBIX
TeII;

OOBsICHEHHE IPHHIIUIA JICHCTBUS IEKTPOCKOIA;

OOBbsiCHEHHE SBJICHUH JIEKTPH3ALUMK TIPU CONPUKOCHOBEHHUH TeJ U UHAYKLMEH ¢
UCIIOJIb30BAHUEM 3HAHHUN O HOCUTEISX 3JICKTPUUCCKHUX 3apsII0B B BEIIECTBE;
PacrioznaBanue u 00bsICHEHUE SBJICHUH AIEKTPU3ALIMU B TIOBCEIHEBHOM KU3HMU;
HabmnroneHue 1 00bSCHEHHUE ONBITOB, WILTKOCTPUPYIOIIMX 3aKOH COXPAHEHUS
3JIEKTPUYECKOr0 3aps/ia;

HabutoieHre ONBITOB 110 MOACITHUPOBAHUIO CHIIOBBIX JIMHUIT JIEKTPUYECKOTO TIOJIS;

YcrHblit
orpoc;
ITucpmeHHbBIN
KOHTpOJIb;

http://files.school-
collection.edu.ru/dlIrstore/669ba063-
€921-11dc-95ff-
0800200c9a66/3_1.sw
ttp://files.school-
collection.edu.ru/dlIrstore/669ba064-
€921-11dc-95ff-
0800200c9a66/3_2.swf

http:/ffiles.school-
collection.edu.ru/dlIrstore/b06ffcOa-
894e-40ca-b52b-
87bh8h6h9595/%5BPH10_07-
http://files.school-
collection.edu.ru/dlIrstore/669ba065-
€921-11dc-95ff-
0800200c9a66/3_3.swf
http:/ffiles.school-
collection.edu.ru/dlrstore/669ba067-
€921-11dc-95ff-

http://files.school-
collection.edu.ru/dlIrstore/669ba067-
€921-11dc-95ff-
0800200c9a66/3_5.swf




2.2.

IMocTosiHHBIN 31eKTPHYECKHIA
TOK

20

Habmonenue pa3nuuHbIX BUIOB ASHCTBHS 3NEKTPHYECKOTO TOKA M 0OHApYKEHHE ITHX
BHJIOB JICHCTBHS B IOBCEIHEBHOM JKU3HH;

COopKa M UCTIBITAaHUE JIEKTPUUYECKOH 1IeNHU TOCTOSHHOTO TOKA,

H3mepenue cuIbl TOKa aMIIEPMETPOM;

W3mepeHne dIeKTPHIECKOT0 HAPSDKEHUS BOIBTMETPOM;

IIposenenue 1 0OBICHEHNE OIBITOB, IEMOHCTPUPYIOIIHUX 3aBHCUMOCTD JJIEKTPUIECKOTO
COIIPOTHUBJICHHS IPOBOJHHKA OT €T0 JIHHBI, IO IIOIEPEIHOTO CEUCHHS I
MaTepHaia;

HccnenoBanue 3aBUCHMOCTHU CHIIBI TOKA, IPOTEKAIOIIETO Yepe3 Pe3UCTOp, OT
COIIPOTHUBIICHHS PE3UCTOPA U HAIPSDKCHUSHA PE3HCTOPE;

I[IpoBepka IpaBHIa CIOXKEHHS HAPSHKEHUH [IPH MOCTIS0BAaTEILHOM COSAMHEHUH JIBYX
PE3UCTOPOB;

ITpoBepka mpaBmIa JUIs CUIIBI TOKA TIPH NapaJUIeIbHOM COSJUHEHNH PE3UCTOPOB;
AHanu3 CHTyaluil MOCJIEA0BATENIBHOTO U ITAPAJIEIbHOTO COSUHEHHS IPOBOAHUKOB B
JIOMAIITHUX YIEeKTPHIECKHX CETSX;

Pemenue 3aay ¢ ucnonb3oBanueM 3akoHa OMa u Gopmyit pacyéra 3JeKTPUYECKOro
COIIPOTHUBIJICHHS [IPU [OC/IEOBATENLHOM H NapajLIeIbHOM COeJUHEHHHU IPOBOIHUKOB;
Onpenenenue pabOThI MNEKTPUYECKOT0 TOKA, IPOTEKAIOIIETr0 Yepe3 Pe3UCTOp;
OnpeneneHue MOIHOCTU dIEKTPUIECKOT0 TOKa, BbIAEISIEMOIl Ha PE3UCTOPE;
HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA 4epe3 JJAMIIOUKY OT HaIpsKeHUS Ha Heil;
Onpenenenue KI1/] HarpeBatens;

HccnenoBanue npeoOpa3oBaHus SHEPIUM IPH NMOABEME IPy3a DIEKTPOABUIaTeIeM;
OOBbsICHEHHE YCTPOUCTBA M NPUHLIMIIA JICHCTBHS JIOMAILIHUX 3JIEKTPOHATPEBATEIBHBIX
prbOpoB;

OO6BsicHeHNe IPUYUH KOPOTKOI'O 3aMbIKaHHS U IPUHINUIA JASHCTBHS IIaBKUX
MpeIoXpaHuTeneii;

Pemenne 3ana4 ¢ ncrnonp3oBanmeM 3akona Jixoyns—Jlenna;

HabmoneHne BOSHHKHOBEHHUS 3IEKTPHIECKOTO TOKA B XKUIKOCTH;

VeTHeli
ompoc;
[MucbmeHHBIH
KOHTPOJIb;
KontponeHas
pabora;

3auer;
IMpaktuyeckas
paborta;

http://files.school-
collection.edu.ru/dlIrstore/669ba06a-
€921-11dc-95ff-
0800200c9a66/3_8.swf
http://files.school-
collection.edu.ru/dlIrstore/669ba06d-
€921-11dc-95ff-
0800200c9a66/3_11.sw
http://files.school-
collection.edu.ru/dlIrstore/669ba06¢c-
€921-11dc-95ff-
0800200c9a66/3_10.sw
http://files.school-
collection.edu.ru/dlIrstore/669ba06b-
€921-11dc-95ff-
0800200c9a66/3_9.swf
http://files.school-
collection.edu.ru/dlIrstore/669ba06e-
€921-11dc-95ff-
0800200c9a66/3_12.swf
http://files.school-
collection.edu.ru/dIrstore/669ba06f-
€921-11dc-95ff-
0800200c9a66/3_13.swf
http://files.school-
collection.edu.ru/dlIrstore/669ba071-
€921-11dc-95ff-
0800200c9a66/3_15.swf
http://files.school-
collection.edu.ru/dlIrstore/669ba072-
€921-11dc-95ff-
0800200c9a66/3_16.swf
http://www.mimio-
edu.ru/teachers/11
http://files.school-
collection.edu.ru/dlIrstore/669ba075-
€921-11dc-95ff-
0800200c9a66/3_19.swf
http://files.school-
collection.edu.ru/dlIrstore/669ba076-
€921-11dc-95ff-
0800200c9a66/3_20.swf




2.3. | MarHuTHbIE AIBJIEHUS 6 1 HccnenoBanye MarHUTHOTO B3aMMOJICHCTBHUS TOCTOSIHHBIX MAarHHTOB; YerHbIi http://files.school-
H3yueHne MArHUTHOTO MO IOCTOSHHBIX MATHATOB IIPH HX OOBECANHCHUH U ompoc; collection.edu.ru/dlIrstore/669ba077-
pasjelieHuy; IMucemennsii | €921-11dc-95ff-
IIpoBeneHKe OMBITOB MO BU3YaIU3allUHU HOJIS IOCTOSHHBIX MATHUTOB; KOHTPOJIb; 0800200c9a66/4_1.sw
W3ydenne sBIECHNS HAMATHUYMBAHNUS BEIIECTBA,; Kontponsras | ttp:/ffiles.school-
HccnenoBanue AefCTBUs SIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY; pabora; collection.edu.ru/dlIrstore/669ba079-
I[IpoBeneHue OMBITOB, JEMOHCTPUPYIOIINX 3aBUCHMOCTD CHIIBI B3aUMOJIEHCTBHS KaTYIIKH C | 3a4eT; €921-11dc-95ff-
TOKOM U MarHuTa OT CHJIbI M HALIPABJICHUS TOKA B KaTYLIKE; IMpaktuyeckas | 0800200c9a66/4_3.swf
paborta;
http://files.school-
collection.edu.ru/dIrstore/669ba07a-
€921-11dc-95ff-
0800200c9a66/4_4.swf
http:/ffiles.school-
collection.edu.ru/dlrstore/669ba07b-
€921-11dc-95ff-
0800200c9a66/4_5.swf
2.4, | DiekTpOMarHUTHASI 4 1 OTBITHI 10 HCCIEIOBAHUIO SIBJICHHS DJIEKTPOMATHUTHOMN HHIYKLHHU: HCCIeI0BaHIE IIpaxtuyeckas | http:/files.school-

HHIY KA W3MEHEHNH 3HAYCHNS U HAMPABJICHUS MHIYKI[MOHHOTO TOKA,; paborta; collection.edu.ru/dlrstore/669ba07b-
€921-11dc-95ff-
0800200c9a66/4_5.swf

Hroro o pazneny 37
PesepBHOe BpeMst 3
OBUIEE KOJIMYECTBO YACOB 68 11
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

®dusuka, 8 kiacc/Ilepeimkun .M., iBanoB A.U., AkuimonepHOe 00IIeCTBO
«M3narensctBo«l IpocBeieHne;
BBenure cBoil BapuaHr:

METOANMYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

1. 3akon «O06 0O6pazoBaHUNY.

2. CraHmapt OCHOBHOTO 00111ero 00pa3oBaHus 1o (hU3HKE.

3. IIpumepHBbIe IporpaMMsbl 110 yueOHbIM npeameTam. Pusnka. 7-9 knacesl: npoekt. — M.: IIpocselenue,
2011

4. dusuka. 7-9 kiaccel: paboure nmporpammsl / coct. E.H. Tuxonosa. — 5-¢ u3zg., mepepad. — M.: JIpoda,
2015

5. ®@usuka. 8 ki1.: yaeonuk/ A.B. [lepeimkun. — 5-¢ usn., nomn. — M.: lpoda, 2015.

6. MnTepakTuBHOE 000pYyIOBaHUE M UHTEPHET-pecypchl B mmikoie. dusnka. 7-11 xi.: [TocoOue ans yuureneit
obmeobpazoBarenbhbix mkoi/ JI.A. Kamupun, E.I'. KBammaun. — M.: [IpocBemenue-pernos, 2011. 7.
[To3HaeM HAaHOMHUP: TPOCTHIE IKCIIEPUMEHTHI: yueObHoe nocooue/ B.A. Ozepsuckuii, M.E. Kienkuii, O.H.
Bypos. — M.: BUHM. JlaGoparopus 3nanwmii, 2013.

8. b.JI. lpyxxunuH. PazBuBarommue 3a1aun 1mo Gu3uKe s MIKOJILHUKOB B 5-9 knaccoB. — M.: UJIEKCA,
2013.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1. Enunas xosuekmus LIOP. Tlpenmernas komtekius «@usukarhttp://school-ollection.edu.ru/collection 2.
I"azera «®usuka» U3narensckoro goma «IlepBoe centsops»http://fiz.1september.ru

3. Knacc!nas ¢usuka: caiit yuntens ¢pusuku E.A. Bangunoiihttp://class-fizika.narod.ru

4, dusuka B anumanusxhttp://physics.nad.ru

5. ®usuka B npesentarsaxhttp://presfiz.narod.ru

6. Becepoccuiickas onuMiuana mkoapHUKOB 1o ¢usukehttp://phys.rusolymp.ru

7. NadopmarmonHas cucrema «EanHoe okHO ocTyna k o0pa3oBarelibHbIM pecypcam»http://window.edu.ru
8. depepanbHbIi HEHTP HHOPMAIIMOHHO-00pa3oBaTeIbHBIX pecypcos http://fcior.edu.ru
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