


INOACHUTEJIBHASA 3AITMCKA

Copep:xanue MporpaMMbI HAMPaBJICHO Ha POPMHUPOBAHUE €CTECTBEHHOHAYYHON TPAMOTHOCTH YYAIIUXCSI U
OpraHM3aIMI0 U3ydeHus (PU3UKH Ha JeSTeIbHOCTHON OCHOBE. B Hell yuuThIBaroTCSl BO3MOKHOCTH IIpeIMeTa
B peaymm3anuu Tpedoanuii ®I'OC OOO k mIaHupyeMbIM JTUIYHOCTHBIM U METAINIPEAMETHBIM PE3yjIbTaTaM
0o0ydeHus, a TaKKe MEXKIPEIMETHbBIE CBSI3U €CTECTBEHHOHAYUHBIX YUCOHBIX MPEJAMETOB Ha YPOBHE
OCHOBHOTO 00I11eT0 00pa30BaHusl.

OBILIASA XAPAKTEPUCTHUKA YYEBHOI'O IPEIMETA «®PU3UKA»

Kypc pusuku — cucremooOpa3yromniuii st €CTeCTBEHHOHAYUYHBIX YU€OHBIX MPEIMETOB, TOCKOIBKY
duznyecKue 3aKOHBI JIKAT B OCHOBE MPOILIECCOB U SIBJICHUI, U3y4aeMbIX XUMUEH, Onoorueii, acTpoHoOMHe
u puznveckoit reorpadueii. Pusmka — 3TO MpeaAMET, KOTOPHIH HE TOJBKO BHOCUT OCHOBHOM BKJIAJ B
€CTECTBEHHOHAYUYHYIO KapTUHY MHpPa, HO U MPEJOCTaBIsIeT Hanboee sicHble 00pa3iibl IPUMEHEHUS HAyYHOTO
MeTO/Ia TIO3HAHMUS, T.€. CIIoco0a MOIy4YeHHsI TOCTOBEPHBIX 3HaHMi 0 Mupe. Hakownel, ¢pusznka — 310
peIMeT, KOTOPBII Hapsdy ¢ APYTUMHU €CTECTBEHHOHAYYHBIMU MTPEeIMETaMH JIOJDKEH J1aTh MIKOJIbHUKAM
npecTaBiIeHne 00 yBIEKAaTeIbHOCTH HAYYHOTO UCCIIEIOBAHUS U PAIOCTH CAMOCTOSTEILHOTO OTKPBITHUS
HOBOT'O 3HAHMSI.

OpHa 13 r1aBHBIX 33/1a4 PU3NYECKOT0 00pa30BaHusl B CTPYKType o0IIero o0pa3oBaHus COCTOUT B
(bopMHUPOBaHUH €CTECTBEHHOHAYYHON IPaMOTHOCTH U UHTEpECca K HayKe Y OCHOBHOW MacChl O0y4aroIInXcs,
KOTOpPBIC B JAJIbHEUIIIEM OyIyT 3aHSATHI B CAMBIX pa3HO 00pa3HBIX cdepax nesrenbHocTu. Ho He MeHee
BYKHOU 3a/1a4eil SIBJISICTCS BBISBIICHUE U MOATOTOBKA TAJaHTIMBBIX MOJIOJBIX JIFOJEH JJI MPOJAOHKCHUS
00pa30BaHUs U JATBHEHUINCH MPOPECCHOHATBHOMN JICATEIFHOCTH B 001aCTH €CTECTBEHHOHAYYHBIX
MCCJICIOBAHMM M CO3/IaHUH HOBBIX TEXHOJIOTHH. COTJIACHO MPUHITOMY B MEXIYHAPOIHOM COOOIIECTBE
ompezeneHuio, EcrecTBeHHOHAYYHAsI TPAMOTHOCTh — 3TO CITIOCOOHOCTD YeJIOBEeKa 3aHMMATh aKTUBHYIO TPaXk-
JTAHCKYFO TIO3HIIMIO 10 OOIIECTBEHHO 3HAYMMbIM BOIIPOCAM, CBS3aHHBIM C €CTECTBEHHBIMU HAyKaMU, U €r0
TOTOBHOCTb HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UieAMH. HaydHOrpaMOTHBIN Y€IOBEK CTPEMUTCS
y4acTBOBATh B pTYMEHTHPOBAHHOM OOCYXACHUH MTPOOIIeM, OTHOCSIIUXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHUSM, 4TO TpeOyeT OT HEero CIEeIYIONINX KOMIETEHTHOCTEH:

— HAY4HO OOBICHSATH SIBJICHUA,
— OIICHUBATh U TIOHUMATh OCOOCHHOCTH HAay4YHOI'O UCCIICAOBAHUA,
— HHTCPHPCTUPOBATH JAHHBIC U UCIIOJIB30BATh HAYUHBIC JOKA3aTCIbCTBA AJIA ITOJTYYCHUS BHIBOIOB.

N3zyuenune pus3nku cnocoOHO BHECTH pEIAIOIINNA BKJIa1 B POPMHUPOBAHNE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH 00YYarOIUXCsl.

HEJIN U3YYEHUA YYEBHOI'O IPEJIMETA «®PU3UKA»

enu nzyuyenus U3k Ha ypoBHE OCHOBHOTO 0011ero o0pa3oBaHus onpenenacHsl B Konmnenun
MpenoiaBanus yueOHoro npenamera «Pu3nkay B 00pa3oBaTeIbHBIX opranu3aiusax Poccuiickoit denepanuu,
pean3yIoIrX OCHOBHBIE 00111e00pa3oBaTeIbHbIE IPOrpaMMbl, YTBEPKAEHHON perenneM Komieruu
MunmucrepcrBa npocsernienus: Poccuiickoit @eneparnym, mpotokoi ot 3 nexadpst 2019 r. Ne [TK4BH.

Lenu u3yuenus Gu3MKu:

— MnpuoOpeTeHre HHTepeca U CTpeMIIeHUs1 00ydJaloluXcsl K HAyYHOMY U3YUYEHHUIO TPUPOJIbI,
pa3BUTHE HMX UHTEIJICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

— Pa3BUTHUC HpQI[CTaB.HeHI/Iﬁ 0 HAYYHOM MCTOJC MO3HAHUA U (1)OpMI/Ip0BaHI/Ie HUCCICOO0BATCIBCKOTO

OTHOILICHHS K OKPYIKAIOIIUM ABJICHUAM,



— (opMHUpOBaHME HAYYHOTO MUPOBO33PEHUS KaK pe3ysIbTaTa H3yYeHHUsI OCHOB CTPOCHHS MaTepUH U
(yHIaMEHTAJIbHBIX 3aKOHOB (DH3UKH;

— (opmupoBanue npeAcTaBIeHU 0 POy PU3UKU I Pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH
M TEXHOJIOTHIA,

— pa3BHUTHE NPEACTABICHUIN 0 BO3MOXKHBIX cepax Oyaymien mpodeccnoHaIbHOR e TeTbHOCTH,
CBSI3aHHOM C (DU3MKOH, MOJTOTOBKA K JaJbHEHIIEMy O0YYEHHIO B 3TOM HaIPaBJICHUU.

JlocTKEeHHE ATHX IIeJIe Ha YPOBHE OCHOBHOT'O 001Iero 00pa3oBaHus 00€CIIeUnBaCTCs pelIeHUEeM
CJICYIOIINX 3a]1ay:

— npuoOpeTeHre 3HaHui O JUCKPETHOM CTPOEHHMH BELIECTBA, O MEXaHUYECKUX, TETIOBBIX,
JJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUIX;

— HpI/IO6peTeHI/Ie YMGHI/Iﬁ OITMCBLIBATH U OOBICHATH (bnmqecm/le SABJICHHA C UCIIOJIBb30BaAHUECM
IMMOJIYUCHHBIX 3HaHPII>i;

— OCBOCHHEC MCTOJ0B PCHICHUS HpOCTGfII.HPIX paC‘IéTHLIX 3aJa4 C UCIIOJIb30BAHHUECM (I)I/ISI/I‘ICCKI/IX
MOI[GJIGﬁ, TBOPYCCKUX U MMPAKTUKOOPUCHTHUPOBAHHBIX 3a1a4,

— pa3BUTHE YMEHUN HAOJII01aTh MPUPOIHBIE SIBJICHUS U BBIIOJIHSATH OIBITHI, JJAOOPATOPHbBIE padOTHI U

OKCIICPUMCHTAJIBHBIC UCCIICAOBAHUA C UCITI0JIB30BAHUCM U3MEPHUTCIIbHBIX HpI/I60pOB;

— OCBOCHHE MPUEMOB PabOTHI ¢ HHPOPMAITUEH PU3NIECKOTO CONEePIKaHUs, BKIIOYast HH(POPMAITHIO O
COBPEMEHHBIX JOCTIKECHUSIX (PU3UKH; aHAIU3 U KPUTHYECKOE OLIEHUBaHUE MHPOPMAIIIH;

— 3HAKOMCTBO O chepamu MPOPeCCHOHATBHON JIEITeIHLHOCTH, CBI3aHHBIME ¢ (DU3HKOU, U
COBPCMCHHBIMU TCXHOJIOIUAMU, OCHOBAHHBIMU HA JOCTUKCHUAX (1)I/ISI/I‘~IGCKOI\/'I HayKH.
MECTO YYEBHOT' O IIPE/IMETA «®U3UKA» B YUEBHOM IIJIAHE

B cootBercTtBUM ¢ ®I'OC OO0 dusnka siBusercs 00s3aTeTbHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO
obmrero oopazoBanusi. JlaHHas mporpamMma mpeycMaTpruBaeT uyuenue (Gu3uku Ha 6a30BOM ypOBHE B 8
KJjlacce B 00b€Me 68 yacoB mo 2 yaca B HEJEIIO.



COJEPXAHUE YYEBHOI'O IIPEAMETA

Pa3zgea 1. TemyioBble ABJIeHUS

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUECKONM TEOpUU CTPOEHHMs BellecTBa. Macca M pa3mepbl
aTOMOB M MOJIEKYJ. OIBITHI, TOATBEPIKIAIOIINE OCHOBHBIE MIOJI0KEHUS MOJIEKYJIIPHO-KMHETUYECKOU TEOPUH.

Monenu TBEPIOTO, KHUAKOTO U Ta3000pa3HOTO COCTOSIHUM BemecTBa. Kpucrammyeckue u amopgHbIe Tela.
OObsicHEHHE CBOMCTB ra3oB, )KUJKOCTEN U TBEPBIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYJISIPHO-KUHETUYECKOM
Teopun. CMauMBaHKE U KallWJUIAPHBIE sIBJIEHUS. TEeNI0BOE paclIMpEeHUE U CKATHE.

Temnepatypa. CBsi3b TEMIIEPATYPhI CO CKOPOCTBIO TEIUIOBOT'O IBUKEHUS YACTHII.

Buytpennsist sneprus CriocoObl U3MEHEHUs BHYTPEHHEH SHEPIUu: Terjonepeaaya i CoBeplieHue padboThl.
Bunpbl Tennonepenayn: TeNI0ONPOBOIHOCTb, KOHBEKLINS, U3IyUEHHE.

KonngecTBo TerioTsl. Y aenbHas TEIIOEMKOCTh BEIIECTBA. TeII000MEH U TEIUIOBOE PABHOBECHE.
VYpaBHenue TerioBoro 6anaHca. [1naBnenue u oTBepeBaHNe KPUCTAUIMYECKUX BEILIECTB. Y I€JbHAs
teruioTa miasieHus. [lapoobpazosanue u konaeHcanus. Mcnapenue (MC). Kunenue. Y aenpHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT aTMOC(EpPHOro AaBiieHus. BiaxxHocTh Bo31yXa.

DOHeprus TOIINBA. Y IelIbHAs TEIUIOTa CrOpaHusl.

[Tpunuuns! paboTs! TemaoBbix aApurarenei. KITJ[ teruioBoro apurarens. TemnnoBble JBUraTeNIn U 3alllUTa
okpyxatomieit cpenbl (MC). 3akoH coxpaHeHUs U IIPEBpPaLEHHs SHEPTUuu B TeIoBbIX npoueccax (MC).

Hemoncmpayuu

. Habmotenne OpOyHOBCKOTO JIBMKCHUS

. Habmonenue muddysun

. Habmrotenue siBieHN CMaurMBaHUS U KaTWJUISIPHBIX SBIICHUI

. HaGmronenue TerioBoro pacumpeHus Tei

. I3MeHeHune naBieHus ra3a Ipyu I3MEHEHUH 00bEMa U HarpeBaHUH WITH OXJIAXKICHUH
. IlpaBuita u3mepeHus TemmnepaTypbl

. Buzasl Tenuionepenaun

. OxnaxAeHne npu coBepIIeHu paboThl
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. HarpeBanue npu coBepiieHuu paboThl BHEITHUMU CHIIAMHA
10. CpaBHEHHE TEIUIOEMKOCTEH PA3TMIHBIX BEIIECTB

11. HaOmroneune KAIeHUs

12 .HaGmroieHue mMoCTOSTHCTBA TEMIIEPATYPHI TPH TIIaBICHUH
13. Mojenu TemIoBbIX ABATATENIEH

Jlabopamopuvie pabomot u onvimol

1. OnbITHI 10 OOHAPYKEHUIO AEUCTBUSI CUII MOJIEKYJISIPHOTO TIPUTSKEHUS

2. OTBITHI TTO BRIPANIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM MJIH caxapa

3. OTBITHI 110 HAOIIOICHHUIO TETIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH U TBEPIBIX TEIl

4. OmpeneneHue NaBIeHUs BO3lyXa B OaJuloHe HINpHUIla

5. OnbITH, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD JIABJICHHUS BO3/1yXa OT €ro 00b&Ma U HarpeBaHus HiIu
OXJIAXKICHUS

6. [IpoBepka rUITOTE3bI IMHEHHOW 3aBUCUMOCTH JUTHHBI CTOJIOWKA JKUJKOCTH B TEPMOMETPHUYECKOM TpyOKe
OT TEMIIEPaTypbl

7. Habmonienne n3MeHeHusl BHYTPEHHEH SHEpTuu Teja B pe3ysibTaTe TeIuIonepeadyr U paboThl BHEIIHUX
cui

8. HccnenoBanue siBIEHUS TEIUIOOOMEHA MPU CMEIIMBAHUHU XOJIOJHON M TOpAYEH BOJIBI

9. Onpenenenue KOJIMYECTBA TEIUIOTHI, TOJIy4€HHOTO BOJOU MPHU TEIJI000MEHE ¢ HarpeThiM

MCTAJUNIMYCCKUM LNTUIUHIPOM



10. OnpenencHue yAeTbHOM TETUIOEMKOCTH BEUIECTBA
11. UccnenoBanue npouecca ucnapeHus

12. OnpeneneHue OTHOCUTENBHON BIIAXKHOCTH BO3/IyXa
13. OnpenencHue yaeIbHOM TETUIOTH TUIABIICHUS JIbIa

Pasznen 2. 3J1eKTpnqec1me U MAarHuTHbIC ABJICHUSA

Dnektpuzanus Ten. [{Ba pona anekrpudeckux 3apsaoB. BzaumoneiictBue 3apsokeHHbIX Tell. 3akoH Kynona
(3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS 3aPsKEHHBIX TeJl OT BEJIMYMHBI 3aps10B U PACCTOSHUS MEX]Y TEIaMH).

OnexTpuueckoe nose. Hanpsyx€HHOCTh 351ekTpruueckoro nois. [IpuHiun cynepno3sunum 31eKTpUIECKUX
noJiei (Ha KaueCTBEHHOM YPOBHE).

Hocurenu anexTpuueckux 3apsiioB. JlIeMEeHTapHbIN ekTpudeckuil 3apsa. Ctpoenue aroma. [IpoBogHuku
U IURJIEKTPUKH. 3aKOH COXPaHEHMSI SJIEKTPUUECKOTO 3apsijia.

DNEeKTpUUECKUN TOK. Y CIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOI0 TOKA. MICTOUHHKH ITOCTOSIHHOTO TOKA.
JlefcTBUS 37EKTPUUYECKOT0 TOKA (TEIJI0BOE, XMMHUYECKOE, MarHUTHOE). DJIEKTPUUYECKHM TOK B HKHUIAKOCTAX
U rasax.

Onexrpuueckas 1enb. Cuia Toka. DiekTpuyeckoe HanpsikeHue. CorpoTHBIIEHUE TPOBOJAHUKA. Y IeIbHOE
COIIPOTHBIIEHHUE BellecTBa. 3akoH OMa i yyacTka uenu. [locnenoBarenbHoe U apaiebHOE COSTUHEHNE
IPOBOJTHUKOB.

PaboTa 1 MOIIHOCTB 3J1EKTPHUUECKOro Toka. 3akoH J[xoyns— JleHna. DnekTpudeckue Lenu 1 noTpeduTenu
3JIEKTpUUECKOl sHepruu B ObITy. KopoTkoe 3ambikaHue.

ITocTrosiHHBIE MarHUTHI. B3anMoneiicTBue MOCTOSHHBIX MarHuTOB. MarHutHoe nosie. MarHuTHoe moiie
3eMJIM U ero 3HaueHue JUIs AKU3HU Ha 3emute. OnbIT Dpcreaa. MarHUTHOE MOJIe 3IEKTPUUECKOro TOKa.
[TpuMeHeHne 371EKTPOMAarHUTOB B TeXHUKe. J[efiCTBE MarHUTHOIO MOJIs HA IPOBOJAHUK C TOKOM.
ONeKTpOoABUTaTENb IOCTOSHHOTO TOKA. Mcronp30BaHue 2IEKTPOABUTaTENE B TEXHUUECKUX YCTPONCTBAX U
Ha TPaHCIOpTE.

OnbiTel @apajes. SIBneHue anekTpoMaraHuTHON HHAYKIMHU. [IpaBuiio Jlenna. Dnexkrporeneparop. Crioco6s
MOJTyYEHUs JIEKTPUUECKON SIHEPTHH. DIEKTPOCTAHIIUU Ha BO3OOHOBIISEMBIX UICTOYHUKAX SHEPTHH.

Hemoncmpayuu
OnexTpuzanus Tei
JIBa poia 3JIEKTPUUECKUX 3apsII0B M B3aUMOJEHCTBUE 3apSyKEHHBIX TEI
YCTpoUCTBO U AEUCTBUE DIIEKTPOCKOIIA
DnexTpocTaTuuecKas HHAYKIHS
3aKOH COXpaHEHHUs MIEKTPUUIECKUX 3apsA0B
IIpoBOAHMKY U TUDIEKTPUKU
MonenpoBaHu€e CUIOBBIX TUHUH AIEKTPUYECKOTO OIS
M cTOuHMKH IOCTOSTHHOTO TOKA
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JlelicTBUS DIEKTPUUECKOTO TOKA
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. I/I3MepeHHe QJICKTPHUYCCKOT'0 HANPSXKECHUSA BOJIBTMETPOM
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. PeoctaTt u Marasus conpoTHBICHUI
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. BzaumoencTBre NoCTOSSHHBIX MAarHUTOB
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. MO,I[CJ'H/IpOBaHI/Ie HCBO3MOXXHOCTH pa3JCIICHUA IIOJOCOB MarHuTa
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. MO,I[CJ'II/IpOBaHI/Ie MAarHUTHBIX MOJEH IMOCTOSHHBIX MAarHUTOB
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. OnsIT OpcTena



19. MarauTHOE 1TI0JIe TOKa. DJIEKTPOMArHUT

20. JleiicTBME MarHUTHOTO TIOJISI HAa MTPOBOJTHUK C TOKOM

21 DneKkTpoaBUTaTENb IIOCTOSTHHOTO TOKA

22. ViccnenoBaHue SIBICHHSI QJIEKTPOMArHUTHOW WHIYKIITH

23. OnbrTel Dapanes

24. 3aBUCUMOCTH HaNPABJICHHUS MHAYKIIMOHHOTO TOKa OT YCJIOBUU €ro0 BO3SHUKHOBEHUS
25. DneKTporeHepaTop MOCTOSTHHOTO TOKA

Jlabopamopuuvie padbomwt u onvimol

OMnBITH 10 HAOTIOACHUIO ICKTPU3AIMH TEI UHIAYKIHEH U TIPU COMPUKOCHOBEHUN
HccnenoBanue qeiCTBUS SJIEKTPUUECKOTO IO Ha IPOBOJIHUKH U AUATICKTPUKU
CoOopka u mpoBepka padOTHI JIEKTPUUECKOM LETTH MTOCTOSTHHOTO TOKa

W3mepenne u peryIupoBaHie CHITbI TOKA

o s~ wnh e

M3mepeHue U peryJinpoBaHNe HaNpPsyKEHUs

6. HccienoBaHue 3aBUCHMOCTH CHJIbI TOKA, MIYILETO Yepe3 Pe3UCTOp, OT CONPOTUBIICHUS PE3UCTOpa U
HaIPsDKEHUS Ha PE3UCTOpe

7. OmbITbI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb 3JIEKTPUUYECKOIO COIIPOTHBIICHHS IPOBOHUKA OT €r0 JUINHBI,
IUIOLIA/IN TIOTIEPEYHOI0 CEUEHUS U MaTepuaila

8. IIpoBepka mpaBuia CI0XXKEHUS HAIIPSDKEHUM IPU IOCIIe0BATEIbHOM COEIMHEHUH JBYX PE3UCTOPOB

9. TIpoBepka mpaBuia Jisi CHIIBI TOKA IPY MTAPAJUIETLHOM COSTMHEHUH PE3HCTOPOB

10. Onpenenenne pabOTHI IMEKTPUUECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP

11. OnpeneneHne MOIIHOCTH AIEKTPUUYECKOTO TOKA, BBIACIIEMON Ha PE3UCTOPE

12. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, WIYIIEr0O Yepes3 JIaMIIOUKY, OT HalpsDKEHUS Ha HEel

13. Onpenenenne KI1J[ HarpeBaTemns

14. UccnenoBanue MarHUTHOT'O B3aUMOJEHCTBUSI TIOCTOSIHHBIX MarHuTOB

15. M3yueHne MarHUTHOTO MOJISl IOCTOSIHHBIX MarHUTOB IPU UX 0ObETUHEHUH U pa3/IeICHUH

16. NccnenoBanue AEUCTBUS AIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY

17. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCHUMOCTb CUJIbI B3aUMOEHCTBHS KaTYLIKU C TOKOM M MarHuTa oT
CWJIBI TOKA U HalpaBJIEHUS TOKA B KaTyIIKe

18. Nzyuenue neiicTBUs MArHUTHOTO TTOJISI HA IPOBOTHHUK C TOKOM

19. KoHcTpyupoBanue M u3ydeHue paOoThl AIIEKTPOABHUraTeNs

20. U3zmepenne KII/] anekTpoaBurateibHOM yCTaHOBKH

21. OnBITHI 110 UCCIICAOBAHUIO SIBICHUS 3JI€KTPOMAarHUTHON MHIYKIIMU: UCCIIEI0BaHNE U3MEHEHUI
3HAUEHUS U HAIIPaBJIIEHNUs NHAYKIIMOHHOTO TOKa



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

N3yyenne pusmku B 8 Kjlacce HaNpaBJiIeHO Ha TOCTHKEHUE 00YUYaIOUTUMUCS TNYHOCTHBIX,
METaIPEeIMETHBIX U MPEIMETHBIX PE3YIbTaTOB OCBOCHHS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATbBI
Ilampuomuueckoe 6ocnumanue:
— TPOsIBJIIEHUE HHTEpeca K UCTOPUU H COBPEMEHHOMY COCTOSTHHIO POCCHICKON (PM3UUECKON HAYKH;
— IICHHOCTHOE OTHOILICHHE K JOCTHKCHHUSIM POCCUUCKUX YUEHBIX (PU3HUKOB.
I'pasicoanckoe u 0yxo6no-upascmeennoe ocnumanue:

— TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYKIEHUHU OOIIECTBEHHO-3HAYMMBIX U 3THYECKUX MTPOOIIEM,
CBSI3aHHBIX C IMPAKTUYECKUM PUMEHEHUEM JTIOCTHIKEHUH (PU3UKH;

— OCO3HAaHHC BaA’)KHOCTU MOPAJIbHO-3THYCCKUX NPUHIHUIIOB B ACATCIIBHOCTU y‘IéHOFO.
Icmemuueckoe gocnumanue:

— BOCIIPHUATHE 3CTETHUECKUX Ka4eCTB (PU3NIECKOM HAyKH: €€ TapMOHMYHOTO IOCTPOCHHUS, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH.

l[ermocmu HAYYHO20 NO3HAHUA:

— OCO3HaHHC LICHHOCTHU (1)I/ISPI‘I€CKOI>'I HAayYKH KaK MOIITHOT'O MHCTPYMCHTA IMIO3HAHUA MHUPA, OCHOBbBI
Pa3sBUTHUA TeXHOHOFHﬁ, BasKHEHIIICH COCT&BJ’IHIOH.ICIZ KYJBbTYPBbI;

— pa3BUTHE HAYYHOH JTF0003HATENILHOCTH, MHTEpPECA K UCCIIEIOBATENLCKOMN IeATETHbHOCTH.
Dopmuposanue Kyabmypol 300p06b5 U IMOUUOHATLHO20 O1A20N0NYYUA:

— OCO3HaHHe LIEHHOCTH 0€30MacHOro 00pa3a KU3HH B COBPEMEHHOM TEXHOJIOTHUYECKOM MUPE,
Ba)XHOCTH MPABHII O€30MAaCHOTO MOBECHHUS Ha TPAHCIIOPTE, Ha IOPOTaX, C ANEKTPUUECKUM H TEIIJIOBBIM
000py/I0BaHUEM B IOMAIIHUX YCIOBHSIX;

— c(opMHpOBaHHOCTh HaBbIKa pe(IeKCUH, IPU3HAHUE CBOETO MIpaBa Ha OMHUOKY M TaKOIo Xke MpaBa y
JIPYroro 4eaoBeKa.

Tpyooeoe éocnumanue:

— AKTHUBHOC Y4aCTHC B pCHICHUHN ITPAKTUYICCKUX 3aJa4 (B paMKax CEMbH, IIKOJIbI, TOPOAA, Kpa}l)
TEXHOJIOTUYECKOM M COLIMAJIbHOM HaIIpaBJICHHOCTH, TpC6YIOH_[I/IX B TOM 4YHUCJIC 1 (I)I/I3I/I‘-ICCKI/IX 3HaHI/II71;

— MHTEpec K MPaKTHUECKOMY H3YyYEHHUIO Mpodeccuid, CBA3aHHBIX C (PUUKOI.
JKonocuueckoe eocnumanue:

— OpUCHTAllUA Ha TPUMCHCHUC (1)I/I3I/IquKI/IX 3HAHUH JJIs1 peuicHud 3a/1a4 B obactu Opr)KaK)IJ_ICﬁ
CpCAbl, IIIaHUPOBAHUA ITOCTYIIKOB U OIICHKU UX BO3MOKHBIX MMOCJIEACTBUI JJIs Opr)KaIOIJ_ICﬁ CpCakbl;

— OCO3HaHME INIOOATBHOTIO XapakTepa HKOJOTHYECKUX IPOOJIeM U IyTeH UX pelIeHus.

Aoanmayusa o0yuarouecoca K U3MEHAIUWUMCA YCI08UAM COUUATbHOU U RPUPOOHOIL CPedbl:

— MOTpeOHOCTh BO B3aMMOJIEHCTBUU IIPU BHITIOJHEHUH UCCIIEI0BAaHUIN U MPOEKTOB (hHU3HUECKOM
HaIpPaBJIEHHOCTH, OTKPBITOCTh OTBITY U 3HAHUSM JIPYTHUX;

— IOBBIIICHUC YPOBHA CBOEH KOMIIETEHTHOCTH 4Cpe3 MPAKTUUCCKYIO ACATCIBbHOCTD,

— TOTpeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4Hcie (GOPMYITUPOBATh UACH, MOHATHS,



TUTIOTE3bl 0 (PU3NYECKUX OOBEKTAX W SBJICHUSX;
— OCO3HaHHE Ne(HUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;
— IJIAaHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHNUH HOBBIX (DM3MYECKHUX 3HAHUIA;

— CTPEMIICHUEC aHAJIM3UPOBATh U BBIABJIATE B3AUMOCBA3U IIPUPOIEL, O6HI€CTBa 1 5KOHOMHKH, B TOM
YHCJIC C UCITIOJIb30BAHUEM (bl/ISI/ILIeCKI/IX 3HaHI/II>'I;

— OIICHKA CBOUX JICUCTBHH C YUETOM BIUSHHS HA OKPYXKAIOILYIO CPEIY, BOZMOMKHBIX II00ATBHBIX
OCJIEJICTBUH.

METAINPEIMETHBIE PE3YJIBTATbBI

yHI/IBepC&]'II)HI)Ie IIO3HABaTCJIbHBIC ,HCfICTBHH

ba3zoewie nocuueckue oeiicmeun:
— BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKU OOBEKTOB (SIBJICHUH);
— YCTaHaBJIUBaTh CYIICCTBEHHBIN MPU3HAK KJIACCU(PUKALIMKU, OCHOBAHUS /1J1s1 0000IEHHS U CPAaBHEHUS,

— BBIABIISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHSI B pacCMaTpUBaeMbIX (hakTaxX, JAHHBIX M HAOIIOACHUSX,
OTHOCSIIUXCS K (PU3NYECKUM SIBJICHUSM;

— BBIABJIATb NPUYUHHO-CJIICACTBCHHBIC CBA3U IIPU U3YUCHHUU (bHSI/I‘-IGCKI/IX SIBIICHHUH U IIpONLECCCOB;
ACJIaTh BbIBOJAbI C UCIIOJIb30BAHHUEM JCAYKTUBHBIX U NHAYKTHBHBIX YMO38.KJ'II-O‘I€HI/II7I, BbIABHUI'ATh
THITIOTE3bI O B3AaUMOCBA3AX (bPISI/I‘ICCKI/IX BCIINYHH,

— €aMOCTOSATENbHO BbIOMpaTh cr1oco0 peleHus yueOHol Gpu3nueckoi 3a1aun (CpaBHEHUE HECKOJIBKUX
BapHaHTOB pellIEeHUs, BEIOOp Hanbosee MOAXO0IALIET0 ¢ yUETOM CaMOCTOSATEIbHO BbIIETICHHBIX
KpUTEPHEB).

ba3zoevie uccnedoeamennvckue oeiicmeun:
— HCIHOJIb30BaTh BOIPOCHI KaK UCCIIEIOBATEIbCKUI HHCTPYMEHT MO3HAHUS;

— MPOBOJUTH M0 CAMOCTOSITENILHO COCTABIIEHHOMY IUIAHY OIIBIT, HECIOXKHBIN (PU3NUYECKUN

OKCIICPUMCHT, HEOOJIBIIIOE HUCCICIOBAHUC (1)I/ISI/I‘ICCKOFO SIBJICHUSA,

— OHICHHBATb HAa IPUMCHUMOCTH U JOCTOBECPHOCTDH I/IH(l)OpMaI_II/IIO, TOJIYUCHHYIO B XOAC UCCIICAOBaHUA
HJIN DKCIICPUMCHTA,

— CaMoCTOSATETHHO (GOPMYITUPOBATH OOOOIIEHUS U BRIBOBI IO pe3yJIbTaTaM MPOBEAEHHOTO
HaOJII0JICHHS, OTIBITA, UCCIICIOBAHMUS;

— HPOTHO3UPOBATH BO3ZMOKHOC JlanLHeﬁmee Pa3sBUTHC (1)I/I3I/IIIeCKI/IX IIponecCoOB, a TAKIKEC BbIABHUI'aTh

MIPEIMOJIOKEHUST 00 UX PA3BUTHUU B HOBBIX YCIOBUSX M KOHTEKCTaX.
Paooma c unghopmayuei:

— TIPUMEHSTH Pa3InYHbIE METO/Ibl, HHCTPYMEHTHI U 3aIPOCHI IPH MOKCKE U 0TOOpe HHPOPMALIUU HITH
JAHHBIX C Y4ETOM MPEATIOKEHHOHN yueOHOH (pu3nuecKon 3a1auu;

— aHaAJTU3UPOBaATh, CUCTEMAaTH3UPOBATh U MHTEPIIPETUPOBATH HH(OPMAIIMIO pa3IMYHBIX BUJOB U GOpPM
MIpe/ICTaBJICHMUS;

— CaMOCTOSITEIbHO BbIOMPAaTh ONTUMANIBbHYIO (hOpMY MpeCcTaBlIeHUss HHOPMAUU U WILUTIOCTPUPOBATH
pelaeMble 3a/1a4i HECTIOKHBIMU CXEMaMU, TarpaMMaMu, HHOW IpaduKoi U X KOMOMHALIUSMH.

YHuBepcaabHble KOMMYHUKATUBHbBIC IEUCTBUS



Obwenue:

— B X0j1e 00CYX/IeHUs y4eOHOr0 MaTepHaia, pe3yabTaToB Ja00paTOPHBIX PAdOT U MPOEKTOB 3a/1aBaTh
BOIIPOCHI IO CYIIECTBY OOCYX/1aeMO TEMBI M BBICKAa3bIBaTh UICH, HAIICJICHHBIC HA PEIICHHUE 331a4l U
HOJIepaKaHUE 0JIaroKeNaTeIbHOCTH OOIIECHNS;

— COIIOCTABJIATH CBOU CYXACHUA C CYKACHUAMU APYTUX YH4aCTHUKOB AHaJIiora, O6H3py>KI/IBaTB
pas3IMiIuc u CXO0ACTBO HOBHHHﬁ; BBIPpAXAaTh CBOKO TOUKY 3PCHHA B YCTHBIX M IMCbMCHHBIX TCKCTAX;
HY6J'II/ILIHO MMPEACTABIIATH PE3YyJIbTaThbl BBIIIOJHECHHOI'O (1)I/I3I/IquKOI‘O OIIbITa (BKCHepI/IMeHTa,
HCCIICIOBAaHUA, HpOGKTa).

Coemecmnasn deamenvHocmsy (COmpyOHUYECmMeo):

— MOHUMATh U UCIIOJ30BATh MPEUMYIIIECTBA KOMAHHON ¥ HHIUBUYaTbHOU PaOOTHI IPU PEIICHUU
KOHKPETHOU (hU3MUECKOM MpOOIEMBL;

— HPHUHUMATH LCIIN COBMECTHOM ACATCIIBHOCTH, OPTaHNU30BbIBATH I[CflCTBI/I?I no €€ JOCTHXKCHUIO:

pacupeaciiTb poJiu, O6CY)KI[8.TB IMPpOLECChI U PE3YyJIbTAThI COBMECTHOM pa6OTLI; O606H_IaTB MHCHUA
HECKOJIBbKHX J'IIO,I[GI‘/'I;

— BBIIIOJHATH CBOIO 4aCTb pa6OTI)I, A0CTUTrasA KAYCCTBCHHOTI'O pE3yJibTaTa 10 CBOEMY HAIIPABJICHUIO U
KOOPAUHHPYA CBOU IlGﬁCTBHSI C APYTYMMH YWICHAMU KOMAaHAbI;

— ONIICHHMBATh KAa4CCTBO CBOCT'O BKJIaJa B O6HII/H>'I IMPOAYKT IO KPUTCPUAM, CAMOCTOATCIILEHO

C(bOpMYHI/IpOBaHHBIM yY4aCTHUKaMU B3aUMOJCHCTBHUS.

YHuBepCaIbHbIE PEryIATUBHBIC NEUCTBUSA

Camoopzanumuuﬂ:

— BBISBIATH MPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYaIIUAX, TPEOYIOUMX I pelieHus: GU3NIECKuX
3HAHUIM;

— OPHUEHTHUPOBATHCS B PA3JIMYHBIX MOJX01aX MPUHATHS peIIeHUH (MHIUBUAYaIbHOE, IPUHSATHE
pellieHus B TpyMIe, MPUHITHE PEeILIeHUH TPYyIo);

— CaMOCTOSTENIHO COCTABJIATh AITOPUTM pelleHHs! (PU3NYECKOH 3a1a4y WIN IJIaHA UCCIIEI0BAHMUS C
y4E€TOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh MpelaraeMble
BAPUAHTHI PELLICHUN;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE.
Camoxonmpons (peghnexcus):
— JaBaTb aACKBATHYIO OLICHKY CUTYallUH W NpcjiaraTs IjiaH eé U3MCHCHU,

— OOBSCHATH NPUYUHBI TOCTHKEHUS (HETOCTHXKEHHS ) PE3YyJIbTAaTOB ACSITEIbHOCTH, 1aBaTh OLIEHKY
PUOOPETEHHOMY OIIBITY;

— BHOCHUTb KOPPEKTHUBBI B ACATEIHHOCTD (B TOM YHUCIIE B XOJ BBHIOJHEHUS (PU3NUECKOTO UCCIIETOBAHUS
WJIM NIPOEKTA) HA OCHOBE HOBBIX O00CTOSITENLCTB, U3MEHUBILINXCS CUTYallMi, YCTAHOBJIEHHBIX OLINOOK,
BO3HHUKIIUX TPYAHOCTEH;

— OICHUBATb COOTBCTCTBUEC PE3YJIbTAaTa LICJIIN U YCIIOBUAM.

3M01{MOHa./leblﬁ UHmeslieKkm:

— CTaBUTH ce0s1 Ha MECTO JIPYrOro YeJIOBeKa B X0JI€ CIOpa WK AUCKYCCHU Ha HAyYHYIO TEMY,
ITIOHUMATb MOTUBBI, HAMEPEHHUS U JIOTUKY IPYTroro.



Ilpunamue ceds u opyzux:

— TpU3HABaTh CBOE MPaBO Ha OMMOKY MPH pelieHnH GU3NUYECKUX 3a/1a4 WK B YTBEPKACHUAX HA

Hay4HbIE TEMbI M TAKOE K€ MPaBo JAPYToro.

NNPEAMETHBIE PE3YJIbTATBI

[IpenMeTHBIC pe3yIbTaThl HA 6a30BOM YPOBHE JTOJIKHBI OTPAXKATh CHOPMHUPOBAHHOCTH Y 00YHAFOIIIUXCS

YMCHHM:

— HCIOJIb30BATh IOHATHA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBUKEHUE aTOMOB U MOJIEKY L,
arperaTHble COCTOSIHMS BEIIECTBA, KPUCTAIUINYECKHE U aMOP(HBIE Tella, HACBILICHHBIH U HEHACHI -
LICHHBIN Map, BIaXKHOCTh BO3AyXa; TEMIIEpaTypa, BHYTPEHHA SHEPTUs, TEIJIOBOW JIBUTaTElb;
JJIEMEHTAPHbIN 2JIEKTPUYECKUAN 3apsil, JIEKTPUUIECKOE I10JI€, IPOBOIHUKHU U AUDIIEKTPUKH, TIOCTOSHHBIN

AIEKTPUUECKUN TOK, MATHUTHOE T0JIC;

— pa3nuyaTh SBJICHUS (TEIIOBOE pacIIupeHue/cKkaTie, TeIUIonepeada, TeIIoBOe paBHOBECHE,
CMa4yrBaHUeE, KallWJUISIPHBIE SIBJICHUS, UCITAPEHHE, KOHICH AU, IJIABJIICHUE, KPUCTAIIN3alUs
(oTBepaeBaHue), KUIIEHUE, TEIUIONEpeiaya (TEIIONPOBOIHOCTh, KOHBEKIIHS, H3TyUYEHHUE); AICKTPU3ALU
TeJI, B3aUMOJICHCTBUE 3apSA0B, JEHCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3aUMOJECHCTBUE
MarHuTOB, JI€WCTBUE MAarHUTHOTO MOJIS Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHasE MHAYKIIHS) IO OMH -
CaHMIO UX XapaKTePHBIX CBOMCTB M HA OCHOBE OMBITOB, IEMOHCTPUPYIOLINX JaHHOE (U3UUYECKOE

SBJICHHUC,

— pacrno3HaBaTh MPOSIBICHUE NU3YYEHHBIX (PU3NUECKUX SBJICHUI B OKPY’KaIOLEM MHUPE, B TOM YHCIIE
¢bu3nyeckue sBIEHUS B IPUPO/IE: TOBEPXHOCTHOE HATSKEHHUE U KallUJUIPHbIE SBJICHUS B IPUPOJIE,
KpHUCTaJUIBl B Ipupoze, uzinydenue CosHia, 3aMep3aHue BOA0EMOB, MOPCKHE OpU3bl, 00pa3oBaHue
POCBI, TyMaHa, UHes, CHeTa; 3JIeKTPUUECKUe SIBIECHUS B aTMoc(hepe, SEKTPUUECTBO KUBBIX OPraHU3MOB;
MarHuTHOE 1oJe 3eMJIH, APeid Moo COB, POJIb MATHUTHOT'O 1OJIS AJIs1 )KU3HU Ha 3eMJIe, MOJISIPHOE CHU-
SIHUE; TIPU 3TOM NEPEBOIUTh MPAKTUUECKYIO 3a]]auy B YUEOHYI0, BBIJIENSTH CYIlI€CTBEHHBIE

CBOMCTBA/MPU3HAKN (PU3NUYECKUX SBIICHUI;

— OIIHNCBIBATb U3YYCHHBIC CBOMCTBA T€Il U (I)I/I3I/ILIGCKI/IG SIBJICHUS, UCTIOJIb3Y S (bnsﬂqecxne BCIIMYHUHBI
(TeMnepaTypa, BHYTPCHHSS SHCPIUsl, KOJIMYCCTBO TCILIOTHI, YACIIbHAA TEIUIOEMKOCTh BCIICCTBA,
yACJIbHAd TCIJIOTA IJIABJICHUS, YACIbHAA TCIIJIOTA nap006pa30BaHI/I;1, YAC/IbHAA TCIJIOTAa CTOPaAHUSA
TOIIJINBA, KOB(I)(I)I/II_II/IGHT MOJIE3HOI'O JE€HCTBUS TEILJIOBOM MalIruHbI, OTHOCUTCJIbHAA BJIA’)KHOCTH BO31yXa,
BHGKTpI/I‘ICCKI/Iﬁ 3apsand, CUjia TOKa, SJICKTPHUICCKOC HAIIPAKCHUC, COIIPOTUBIICHUC ITPOBOJAHNKA, YACIIBHOC
CONMPOTUBJICHUEC BCIICCTBA, paGOTa 1 MOIIHOCTD 3JICKTPHYICCKOT'O TOKa); IIpU ONMHUCAaHUU TPABUIIBHO
TPAKTOBATb (I)I/I3I/I‘-ICCKI/II71 CMBICJI UCITOJIB3YCMbIX BCJIMYUH, 0003HAYCHUS 1 CIANMHUIIbI (I)I/I3I/IquKI/IX
BCJIIMYHH, HAXOJHUTDH (I)OpMYJ'ILI, CBA3BIBAIOIIUC NTAHHYTO (I)I/I3I/I‘-ICCKYIO BCJIMYHHY C APYT'UMU BCIIMUMHAMU,
CTPOUTH rpa(bm(n HU3YYCHHBIX 3aBHCUMOCTEM (pI/IBI/I‘-ICCKI/IX BCJIIMYHH,

— XapakKTCPU30BaATh CBOMCTBA TECII, (1)H3qu01<1/1e SABJICHUSA U IPOLCCCHI, UCITOJIB3Ys OCHOBHEBIC
IIOJIOKECHU S MOJ'IeKy.]'ISIpHO-KI/IHeTI/I‘—IeCKOI\/'I TEOpHUU CTPOCHUA BCUICCTBA, IPUHIUIT CYIICPITIO3NLTUN monen
(Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEeHHs 3aps/ia, 3akoH Oma JuIsl ydacTka Lemu, 3akoH Jxoys -
Jlenna, 3aK0oH coXpaHeHHsI SHEPTUU; IPU STOM J]aBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alHCHIBATh

€ro MaT€MaTHU4€CKOC BBIPAXKCHUC,

— OOBICHATH (PU3NUYECKUE TPOLIECCH U CBOMCTBA TEJI, B TOM YHUCIE U B KOHTEKCTE CUTyalui
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH IPHUMHHO-CIICACTBEHHBIE CBS3H, CTPOUTH 00BsIC-
HeHHe u3 | - 2 JOTHYECKUX IIaroB ¢ onopoi Ha 1 - 2 W3y4eHHBIX CBOWCTBA (PU3NUECKUX SBJICHHM,
($U3NYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH; pelaTh pacyéTHbIE 3a7jauu B 2 - 3 IEHCTBUSA, UCIIONB3YS



3aKOHBI ¥ (POPMYJIBI, CBSA3BIBAIOLINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHaJIM3a yCIOBUS 3a7aun
3aMuChIBaTh KPATKOE yCIOBHE, BBIBIIATH HEIOCTATOK JAHHBIX JUIsl pEIICHUS 3aJa4l, BEIOUPATh 3aKOHbI
1 (hopMyIIbl, HEOOXOIUMBIE JUIsl €€ PelleHus], IPOBOIUTh PACYETHI M CPAaBHUBATH MOJyUYEHHOE 3HAUCHUE
(bu3nyecKoil BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

— paciio3HaBaTb Hp06HeMH, KOTOPBIC MOKHO PCHINTDL IIPHU IMMOMOIIU (bl/ISI/I‘leCKI/IX MCTOHOB; UCIIOJIB3YA
OIMMCAHUE UCCICA0BAHMS, BEIACIATE IIPOBEPACMOC MTPCAINIOTO0KEHUE, OLICHUBATh IIPAaBUJIBHOCTD ITOPAJAKaA
IIPOBCACHUA UCCIICA0BAaHM, ACJIaTh BBIBOABI;

— MPOBOJUTH OMBITHI MO HAOIIOIEHUIO (PU3NUYECKUX SIBICHUN WIH (PU3HMUECKUX CBOWUCTB TEJ
(KanmuJUIApHBIE SABJICHUS, 3AaBUCMOCTD JAaBJICHHS BO3/1yXa OT €ro 00bEéMa, TEMIIEPaTyphl; CKOPOCTHU MPO-
I[ecca OCTHIBAHUS/HATPEBAHUS IPY M3IYYEHUH OT LBETA U3JTy4aroIIel/mOrI0IAlonel HOBEPXHOCTH;
CKOPOCTb HCIIAPEHHUSI BOJBI OT TEMIIEPATYPhI )KUIKOCTH U ILIOIIAN €€ IOBEPXHOCTH; MIEKTPU3ALIUS TEI
Y B3aUMOJICVCTBUE IEKTPUUECKUX 3apsI0B; B3aUMOJCHCTBHE ITIOCTOSIHHBIX MarHUTOB, BU3YyaIU3allus
MArHUTHBIX MOJIEN MOCTOSHHBIX MATHUTOB; AEHCTBUS MArHUTHOT'O TIOJISI HA TPOBOJAHUK C TOKOM,
CBOMCTBA 2JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUTATENIsl IOCTOSTHHOTO TOKA): (hOpMyITUpOBaThH
IIpOBEpsieMbIE NIPEIIOJIOKEHUS, COOMPATh YCTAHOBKY U3 IIPEJI0KEHHOTO0 000PYOBAHUS; OITUCHIBATH
XOJ1 OTBITa U (POPMYIIUPOBATH BBHIBOJIBI;

— BBbIIIOJIHATD MPAMBIC U3MCPCHUS TEMIICPATYPHhI, OTHOCUTEIBbHON BJIAXKHOCTH BO3yXa, CUJIbI TOKaA,
HAIps>KCHUA C UCITOJIb3OBAHUEM aHAJIOT'OBBIX HpI/I60p0B 1 JaTYUKOB CI)I/IBI/I‘-IGCKI/IX BCJIIMYHH, CPAaBHHUBATHb

PE3YJIbTAaThI I/ISMepeHI/Iﬁ C y‘léTOM 3aJJaHHOM a0COJIFOTHOM MMOTPCIIHOCTH;

— MPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJTHON (PM3NYCCKOW BETUYHHBI OT JIPYTOH C
WCII0JIb30BAaHUEM MPSMBIX H3MEPEHUH (3aBUCUMOCTH COMTPOTUBIICHHS IIPOBOAHUKA OT €T0 JJIUHBI,
IJTIONIAAX TONEPEYHOTO CEYEHHUSI M YISJIBHOTO COPOTHUBIIEHUS BELIECTBA TPOBOIHUKA; CUJIBI TOKA,
HJIYLIETO Yepe3 MPOBOAHUK, OT HANPSKEHUS HAa IPOBOJHUKE; UCCIIEN0BAHUE ITOCIEI0BATEIBHOIO U Ma-
PAILIENBHOTO COeTUHEHHUH MPOBOTHUKOB): TNIAHUPOBATH UCCIIEOBaHNE, COOMPATh YCTAHOBKY U
BBITIOTTHATH H3MEPEHUS, CIIEAYs MPEAT0KEHHOMY TUTaHy, PUKCUPOBAThH PE3YIbTaThl MOTYyUYEeHHOU
3aBHCHMOCTH B BHJI€ TaOIUI[ ¥ TpaUKOB, JENaTh BBIBOBI MO PE3yIbTaTaM HCCIEA0BAHUS;

— IPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJINYUH (yAeIbHas TEMIOEMKOCTDh BELIECTBA,
COIPOTHBIIEHUE MPOBOIHUKA, pa0OTa U MOIIHOCTb AIEKTPUUECKOT0 TOKA): TNIAHUPOBATh U3MEPEHMUS,
coOupaTh FIKCIEPUMEHTATIBHYIO YCTAHOBKY, CJ€ysl IPEAJIOKEHHON HHCTPYKIUH, U BBIYUCIISATH

3HAYEHUE BEJINYMHBL;
— co0uoaTh paBuia TEXHUKU 0€30MacHOCTH MPH padoTe ¢ 1abopaTOpHBIM 000PYI0BaHUEM;

— XapaKTCPU30BaAThb ITPUHIIUIILL JeHCTBUSA HN3YUCHHBIX HpI/I60pOB N TCXHUYCCKHX yCTpOﬁCTB C OHOpOﬁ
Ha UX OIIMCaHHuA (B TOM YHUCJIC: CUCTEMA OTOIUICHUA JOMOB, THTPOMCETP, ITapOBast Typ6I/IHa, aMIICpMCTP,
BOJIBTMETD, CUETUYHUK BHCKTpH‘{CCKOﬁ SHECPIrHHU, SJICKTPOOCBECTUTCIILHBIC HpI/I60pBI, HarpeBaTCJIbHbIC
3HCKTpOl'IpPI60pBI (HpI/IMCpBI), QJICKTPHUYCCKUC MTPCAOXPAHUTCIIN; DJICKTPOMAlrHUT, SJICKTPOABUTATCIIb
IIOCTOSHHOI'O TOKa), HCIIOJIb3YA 3HAHUA O CBOMCTBaX (bI/ISI/I‘-ICCKI/IX SIBIICHUI U HCO6XO,Z[I/IMLIC
(bI/ISI/I‘-ICCKI/IC 3aKOHOMCPHOCTH,

— pacro3HaBaTh MPOCTbIe TEXHUUECKHE YCTPOMCTBA U U3MEPHUTENbHBIE TPUOOPHI IO CXEMaM U
CXEMAaTUYHBIM PUCYHKaM (5KHJKOCTHBI TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTaTEIb
BHYTPEHHEIO CTOPAHMUSL, IEKTPOCKOII, PEOCTAT); COCTABIISATH CXEMBI JIEKTPUUECKHX LIETEH ¢
MOCJIeI0BATEIbHBIM U apaJlJIebHBIM COSIMHEHUEM AIIEMEHTOB, pa3inyasl yCIOBHbIE 0003HAUCHUS

OJICMCHTOB 2JICKTPHUYCCKUX ueneﬁ;

— TPUBOJAUTH IPUMEPHI/HAXOIUTh HH(OPMAIIHIO O TPUMEPAX MPAKTUUYECKOTO HCIIOIB30BAHUS



(bu3MYECKUX 3HAHHI B TIOBCETHEBHOM KU3HHU AJIs 00ecTieueHus: 6€30MacHOCTH Tpu 00palieHuu ¢ mpubo-
paMH U TEXHHYECKUMH YCTPOUCTBAMH, COXPAHEHHS 3I0POBbS U COOTIOJICHHSI HOPM 3KOJIOTHYECKOTO
MOBEICHUS B OKPYIKAIOLIEN CPENE;

— OCYILECTBIIATh MOUCK MH(POpMauK GpU3HUecKoro cogepxanus B cetu MHTepHeT, Ha ocHOBE
UMEIOIINXCS 3HaHUH U IyTEM CpaBHEHUS JIOMOJIHUTENIbHBIX MCTOYHUKOB BBIIEISTh HH(POPMALIUIO,
KOTOpas SABJSETCS MPOTUBOPEUUBOM HITM MOKET OBITh HETOCTOBEPHOI;

— HCIIOJIb30BATh MPH BBHIOJHEHUH YUEOHBIX 3a/laHUi HAYYHO-TIOMYJISIPHYIO JIUTEpPaTypy GU3HUECKOTO
COJIep>KaHusl, CIIPAaBOYHbIE MaTepHalibl, pecypchl ceTu IHTepHeT; BlaJeTh NpuéMamMu
KOHCIIEKTUPOBAHUSA TEKCTA, MpeoOpa3oBaHusi UH(HOPMALIUK U3 OJTHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO;

— C03/1aBaTh COOCTBEHHBIC MMCEMEHHBIE U KPaTKHE YCTHBIE COO0IIeHNs1, 00001as nHdopMauio u3
HECKOJIbKUX UCTOYHUKOB (DU3MUECKOTO COACPIKaHMUs, B TOM YMCIIE ITyOJIUYHO MPECTABIIATh PE3YIbTaThl
MPOEKTHOM HITH MCCIIEIOBATENBCKOM IESITENbHOCTH; IIPH 3TOM IT'PaMOTHO MCIIOJIb30BaTh U3YYEHHBIN

MOHATUIHBIN anmapaT Kypca GU3UKH, CONPOBOXKAAThH BHICTYIUICHUE MTPE3EHTALINECH;

— IIPH BBIITOJIHCHHUHU y‘IC6HLIX IIPOCKTOB U HCCIEI0OBaHUM (1)I/ISI/I‘I€CKI/IX IIpoueCCOB PaACIpCaACIIATh
00513aHHOCTH B T'pynarie B COOTBETCTBHUU C ITOCTABJICHHBIMU 3ala4aMu, CJICANUTD 34 BBIIIOJIHCHUCM I1JIaHA
HeﬁCTBHﬁ H KOPPECKTUPOBATH €TI0, a/ICKBATHO OICHUBATDH COOCTBEHHBIH BKJIaZA B ACATCIIbHOCTD I'PYIIIIBI;
BBICTPpanBaThb KOMMYHHUKATUBHOC B3aHMOﬂeﬁCTBHe, IIPOABJIASA TOTOBHOCTD Pa3pCilaTb KOH(I)J'II/IKTBI.



TEMATHYECKOE IINITAHUPOBAHUE

JIPEBHUX aTOMUCTOB (Harpumep, (hparMeHTa oMbl
Jlykpeuns «O npupojie Bemen») ¢ U3JI0)KeHUEM
000CHOBAaHUI aTOMHOM TMIIOTE3bI (CMBICIIOBOE YTEHHUE).
Ouenka yoeuTeIbHOCTH 3TUX 00OCHOBaHU;

OOBsicHeHHe OPOYHOBCKOI'O IBUKEHMUS, SIBICHUS TUDPy3unn
pa3nuyuii M1y HUMH Ha OCHOBE ITOJIOKEHUI
MOJIEKYJISIPHO-KMHETUUYECKOU TEOPHUH CTPOECHUS BEIIECTBA;
OOBsicCHEHNE OCHOBHBIX pa3jIMuui B CTPOEHUHU Ia3oB,
JKUJIKOCTEN U TBEPJBIX TEJ C UCIOJb30BAHUEM TOJOKEHUN
MOJIEKYJIIPHOKMHETUYECKOW TEOPUU CTPOEHHUSI BEILIECTBA;
[IpoBeneHne ONBITOB IO BBIPAIMBAaHUIO KPUCTAIIJIOB
TMOBApEHHOM coJTK WK caxapa; [IpoBeneHue nu o0bsICHEHHE
ONBITOB, IEMOHCTPUPYIOIINX KATMIUISIPHBIE SIBJICHUS U
SIBIEHHE CMAauYUBaHMUS;

OOBbsicHEeHHE POIU KalWUISIPHBIX SABICHUM JJ1 TOCTYIIJICHUS
BOJIbI B opranusM pacreHuit (MC

— Ouosorus);

HaGmronenue, mpoBeeHne 1 00bsICHEHUE OITBITOB T10
HaOJII0JICHUIO TEMJIOBOTO PACUIMPEHUS Ta30B, JKUAKOCTEH U
TBEPIBIX TEI;

Ne | HaumenoBanmue KosmmyecTBO 4acos Jdara | Buabl qesaTeJIbHOCTH Buabl JJ1eKTPOH
/1 | pa3aesioB U TeM BCe | KOHTpOJI | mpakTHy | H3Yy4e , HbIe
NPOrpamMMmbl ro | pbHBIE ecKHe HUSA dbopm (undposbl
paGoThl | padoThI bl e)
KOHTP oOpa3oBarte
0J1s JIbHbIE
pecypchl
Pasnen 1. TensioBbie ABJICHUA
1.1. | CTpoenue n 7 1|0 0 HaOmronenne u nHTEpIIpeTalyst ONBITOB, VYerubiii | http://www fizi
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Pemurenue 3a1a4 1o O1eHMBAHUIO KOJIMYECTBA aTOMOB WJIH kouTpoa | http://school-
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OOBscHeHNE coxpaHeHus: 00bEMa TBEPABIX TEJ, TEKYUECTH
XKHUJKOCTH (B TOM UHCJIE, PA3HULIBI B TEKYUYECTH IS Pa3HbIX
KUIKOCTEH), JaBJICHHS rasa;

[IpoBenenne onbITOB, JEMOHCTPUPYIOIINX 3aBHCHMOCTD
JABJICHMS BO3/lyXa OT €ro 00bEMa 1 HarpeBaHus Uiu
OXJIQXKICHUS, U UX 0OBSICHEHNE Ha OCHOBE aTOMHO-
MOJIEKYJIIPHOTO YUYCHUS; AHAIN3 MPAKTHYECKUX CUTYaIUH,
CBSI3aHHBIX CO CBOMCTBaMH ra3oB, )KUJKOCTEH 1 TBEPABIX
Ten,

http://elkin52.n
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1.2.

TenaoBnie
npouecchbl

21

OG6ocHOBaHUE MPABUI U3MEPEHUS TEMIIEPATyPHhI;
CpaBHeHME pa3IMYHBIX CIIOCOO0B U3MEPEHUS U IIKAII
TEMIIEpaTyphl;

Habmionenne u 00bsICHEHHE ONBITOB, AEMOHCTPUPYIOLTUX
W3MEHEHHE BHYTPEHHEH SHEPTrUu Teja B pe3yJibTaTe
TeIJIoNepe1au U padOThl BHEIITHUX CHIT,

HaGmronenune u oObsICHEHHE ONBITOB, OOCYXICHUE
MPAaKTUYECKUX CUTYAIUi, 1EMOHCTPUPYIOLINX

pa3aYHbIe BU/IbI TEIIONEPEaayu: TeIIONPOBOIHOCTb,
KOHBEKIIMIO, U3JIyUEHHUE;

HccnenoBanue siBieHUs TEMI000MeHA MPU CMEITUBAHUHT
XO0JIOJIHOM U ropsueit Boawl; HabntoneHue yctaHoBIIeHUS
TEIIOBOTO PABHOBECHSI MEXIY ropsiueid U XOJIOAHON BOJION;
Onpenenenue (M3MEpeHNE) KOJIUYECTBA TEIIOTHI,
MOJYYE€HHOT'0 BOJIOH MPH TEIJIOOOMEHE C HarpeThiM
METAJUIMYECKUM LIUIUHIPOM;

Onpenenenune (M3MepeHUe) yAEIbHON TEMITOEMKOCTH
BEIIIECTBA;

Pemenue 3anay, cBSI3aHHBIX C BBIYUCIICHUEM KOJIMYECTBA
TEIUIOTHI U TEMJIOEMKOCTH MPU TEIII000OMEHE;

AHanu3 cuTyanuil NpakKTUYECKOI0 NCIIOJIb30BAHUS TEIJIOBBIX
CBOMCTB BEILIECTB U MAaTEPUAJIOB, HAIIPUMED B LIEIAX
sHeprocOe pexeHus: TEIIOU30JISIMS, IHEprocoeperaronme
KpBILIH, TEPMOAKKYMYJISITOPHI U T. 1.;

HaOnronenue siBneHuii uicnapeHus u

KoHJeHcauy; MccnenoBanue npouecca

HCTapeHus Pa3INYHbIX )KUIKOCTEM;

OOpbsicHeHUe ABICHUN UCTTAPEHUS M KOHJEHCAIIMU HAa OCHOBE
aTOMHO-MOJIEKYJIIpHOro yueHus; Habmoaenue u
00BsICHEHHUE Tpoliecca KUIIEHUS, B TOM YHCIJI€ 3aBUCUMOCTHU
TeMIepaTypbl KUTIEHUS OT TaBJICHHUS;

Onpenenenune (M3MEPEeHNE) OTHOCUTEITLHON BIAKHOCTH
BO3/yXa;

Habmronenne nponecca miaBieHUs: KPUCTAIINYECKOTO
BelllecTBa, Harpumep Jibaa; CpaBHEHUE TPOLIECCOB
MJIABJICHUS KPUCTAJUTMYECKUX TN U pa3MATrdeHuUs! pu
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HarpeBaHUHM aMOP(HBIX TEJT;

Ornpenenenne (M3MepeHNE) yAEIbHON TEIIOTHI IIaBICHUS
nbaa. OObsiCHeHHUE SIBIICHUH TUIaBICHUS U KPUCTALTU3AIUU
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHHUS;

Pemnienue 3amay, cBsI3aHHBIX C BBIYMCICHUEM KOJIMYECTBA
TEIUIOTHI B IIpOIeccax TeIUIoNepe adyy Ipu IJIaBIeHUU U
KpUCTaJIJIM3alUH, UCIIAPEHUHN U KOHJEHCAIIUH;

AHanu3 CUTyalHil MPaKTUYEeCKOTO MPUMEHEHUS SIBICHUM
IJIaBJICHUS U KPUCTAJUTU3AIlMU, HAIIPUMED, MOJTyUeHUE
CBEPXUYUCTBIX MaTEpUaAJIOB, COJIEBAs IPEJIKA U JIp.;

Amnanu3 paboThl M O0BSICHEHUE ITPUHIINIIA JSHCTBUS
TEIUIOBOI'O JBUTATEN;

BrrunciieHue KomyecTBa TEIUIOThI, BBIICISIOIIErOCs MPU
CrOpAaHUM Pa3IUYHbIX BUIOB TormBa, U KITJ] nBurarens;
OO0cy>XIeHHrEe SKOJIOTHYECKUX IMOCIEACTBUN UCITOIB30BAHMS
JIBUTaTeJIell BHYyTPEHHEr0 CrOpaHusl, TEIIOBBIX U
ruapossiekTpoctanimii (MC — 3KkoJiorusi, Xumus);

Hroro no pasgeny 28

Pazgen 2. 3HeKTpI/I'—IECKI/Ie M MAarHUTHBIC ABJICHUSA




2.1.

JJIeKTPpUYECK
ue 3apsabl.
3apsizkeHHbIE
TeJAa M UX
B3aMMOJeHCcT
BHE

HaOnronenue u mpoBeieHUE OIBITOB 10 JIEKTPU3AINH Tell
IPpY CONPUKOCHOBEHUHU U MHAYKIMEeH; Habmonenune u
00BbsICHEeHNE B3aUMOJEHCTBHS OTHOUMEHHO U Pa3HOMMEHHO
3apspKeHHBIX Tell; OOBICHEHNE TPUHIINIIA ISHCTBUS
3JIEKTPOCKOIIA;

OObsicHEeHUE SIBIICHUM JIEKTPU3AIUU IPH
COIPUKOCHOBEHHU TEJI U UHIYKLHUEHN C

HCIIOJIb30BaHUEM 3HAHUUM O HOCUTEIAX JIEKTPUUECKUX
3aps/10B B BellecTBe; Pacrno3HaBanne U 00ObsICHEHNE
SIBJICHUM 3JIEKTPU3allMU B IIOBCETHEBHOM KU3HU;
Habmonenne n 00bsiCHEHNE OBITOB, HILTIOCTPUPYIOITUX
3aKOH COXPaHEHUS JEKTPUUECKOT 0 3apsaa;

Haburonenne onbITOB IO MOJIEIMPOBAHUIO CUIJIOBBIX
JIMHUM BJIEKTPUYECKOTO NoJIst; MiccnenoBanue AercTBUs
3JIEKTPUYECKOTO I10JIs1 HA IPOBOJIHUKHU U TUAJIEKTPUKHY;
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IIucemen
HBIHN
KOHTPOJI
b;
Tectupo
BaHUE;

http://www fizi
ka.ru/
http://classfizik
a.ru/
http://school-
collection.edu.r
u
http://fcior.edu.r
u
http://www fizi
ka.ru
http://college.ru
[fizika/
http://www.sch
ool.mipt.ru
http://kvant.mcc
me.ru/
http://www.e-
science.ru/physi
cs http://nano-
edu.ulsu.ru
http://www.all-
fizika.com/
http://internetur
ok.ru/ru
http://elkin52.n
arod.ru/



http://www.fizika.ru/
http://www.fizika.ru/
http://classfizika.ru/
http://classfizika.ru/
http://school-/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://www.fizika.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://college.ru/fizika/
http://www.school.mipt.ru/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://kvant.mccme.ru/
http://nano-edu.ulsu.ru/
http://nano-edu.ulsu.ru/
http://interneturok.ru/ru
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://elkin52.narod.ru/

2.2.

IMocTostHHBII
JIEKTPUYECKU I
TOK

20

Habmronenue pa3inaHbIX BUIOB JEHCTBUS DJICKTPUUECKOTO
TOKa U OOHapy X EHHE 3TUX BUIOB JEUCTBHUS B IOBCEIHEBHOMN
JKU3HU,

CO0pKa 1 UCTIBITAHHUE DJICKTPUUCCKOU

LIETNU TOCTOSIHHOTO TOKa; I3mepenue

CUJIBI TOKA aMIIEPMETPOM;

H3mepeHne 31eKTpuYecKoro HanpsKeHN sl BOJIbTMETPOM;
[IpoBeneHue u 0ObsICHEHNE ONIBITOB, IEMOHCTPUPYIOIINX
3aBUCUMOCTb 3JIEKTPUYECKOT'O COMPOTUBIICHUS MPOBOJHUKA
OT €ro JJIMHBI, IUIOIA/IN TTONEPEYHOr0 CEUYCHUS U
Mmarepuana; MccienoBanue 3aBUCUMOCTH CUJIBI TOKA,
MPOTEKAIOIIEr0 YEPE3 PEIUCTOP, OT CONMPOTUBIIEHUS
pe3ucTopa U HANPSHKEHUSTHA PE3UCTOPE;

[IpoBepka mpaBuia CI0KEHUS HANPSKEHUN TPU
MOCJIEAOBATEILHOM COCIMHEHUH JIBYX PE3UCTOPOB;
[IpoBepka nmpaBuIa JJis1 CUIIBI TOKA MPU NTAPAILICITLHOM
COEJIMHEHUHU PE3UCTOPOB; AHAJIU3 CUTYAIUN
MOCJIEA0BATEIBLHOI0 U NapaJJIEIbHOIO COEAUHEHUS
MMPOBOJHUKOB B JIOMAIITHUX DJIEKTPUUECKUX CETSX;
Pemrenue 3amau ¢ ucnonp3oBanueM 3akoHa Oma u

hopmyn pacuéra 3JEKTPUIECKOTO COMTPOTUBIICHUS TTPU
MOCJIEA0BATEIRHOM U MapaiIeIbHOM COSIMHEHUHN
NpOBOIHUKOB; OnpeaeneHue padboThl IEKTPUIECKOTO
TOKa, IPOTEKAaloIIero yepes pesucrop; OnpeneneHue
MOIITHOCTH 3JIEKTPUUECKOTO TOKA, BBIJACIISIEMOMN Ha
pe3ucrope; MccneqoBanue 3aBUCMMOCTH CUJIbI TOKa

yepe3 JIAMITOUKy OT HANpsDKEHUS Ha HEeW;

Omnpenenenue KIIJ] nHarpeBarens;

HccnenoBanue peodpa3oBaHus YHEPTUHU MIPHU MOIbEME TPY3a)
AJIEKTPOJIBUTATEIIEM;

OOBbsicHEeHHE YCTPOMCTBA M MPUHIIUIIA JSUCTBHS JOMAITHUX
AJIEKTPOHATPEeBaTENbHBIX MPUOOPOB; OOBSICHEHHE MPUYHH
KOPOTKOTO 3aMBIKaHHsI W TPUHIUIIA JEHCTBUS TUIABKUX
npenoxpanureneit; Pemenue 3agad ¢ MCOOJIb30BaHUEM
3akoHa /[xoyns—Jlenua;

Ha6moz[ CHUC BO3HUMKHOBCHHS DSJICKTPHUYCCKOI'O TOKa B
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JKUJIKOCTMU;




2.3.

MarauTHbie
AIBJICHUSA

Hccnenopanrne MariHuTHOTO B3aUMOAEHCTBUS ITOCTOSHHBIX
MarHHuTOB;

M3ydyeHne MarHuTHOT O T10JIs1 HOCTOSIHHBIX MAarHUTOB TP UX
00BEeIMHEHUHU U pa3jeiiecHun; [IpoBeieHre OMmbITOB IO
BU3YyaJIM3allMU MOJI NOCTOSIHHBIX MarHUTOB;

H3ydeHue sBIeHMS] HAMarHUYMBaHUSI BEIIECTBA;
HccnenoBanue nercTBUs 3JEKTPUYECKOTO TOKA HA
MarHuTHYIO CTPEJIKY;

ITpoBenenue OnbITOB, IEMOHCTPUPYIOIMX 3aBUCUMOCTh
CHJIbI B3aUMOJICUCTBHS KaTYIIKU C TOKOM M MarHurta oOT
CWJIbl U HaIllpaBJIEHUs TOKA B KaTYIIIKE;

AHanu3 cuTyalui NpakTU4eCKOro IpUMEHEHUS
3JIEKTPOMArHUTOB (B OBITOBBIX TEXHUUECKUX YCTPOHUCTBAX,
MPOMBIIIJICHHOCTH, MEJITUIINHE);

H3yueHue neiicTBUA MarHUTHOTO TTOJISt

Ha NPOBOJHUK ¢ TOKOM; 3yueHue

JIEHCTBUS DJIEKTPOJIBUTATEIIS;

H3mepenne KII/] anekTpoaBurarenbHONM YyCTaHOBKH;
Pacnio3znaBanue u aHaJIM3 pa3IMYHbIX IPUMEHEHUIN
SJIEKTPOIBUTATENIeH (TPAHCTIOPT, OBITOBBIE YCTPOWCTBA U

ap.);
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2.4. | DJIeKTPOMarHuTH
asi HHIYKIHA

OnbITHI MO UCCIAEAOBAHUIO SIBICHUS SJIEKTPOMarHuTHON
WHIYKIIAH: UCCIIEIOBAaHUE N3MEHEHUM 3HAUYCHUS U
HaIpaBJICHUsI UHIYKIIMOHHOI'O TOKA;
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Hroro no pazneny
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PesepBHOE Bpems

OBILEE
KOJIMYECTBO
YACOB I10
[TPOTPAMME

68
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INIOYPOYHOE IINTAHUPOBAHUE

Ne | Tema ypoka KoimnuecTBo yacos Jara Buapml,
n/n u3ydeHus | popmbl
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
KOHTPOJIS
padoThI padoThI

1. | OcHOBHBIE TIOJIOKEHUS 1 0 0 VYerubii
MOJICKYJISIPHO-KHHETUYECKOM OIpoC;
TEOPHUH CTPOCHHS BEIICCTBA.

OnbITHI, TOATBEPKIAFOIINE
OCHOBHBIE TTOJIOKEHUS
MOJICKYJISIPHO-KHHETUYECKOM
TEOPHH

2. | Macca u pa3Mepsl aTOMOB U 1 0 0 YcTHbIN
MOJICKYJ OIpoC;

3. | Moxenu tBEépaoro, xuakoron |1 0 0 VcTHBIT
ra3000pa3HOro COCTOSTHUIMA OIpoC;
BEIIIECTBA

4. | Kpucrammmaeckue u amopdusie | 1 0 0 YcTHbIi
TBEPABIE TEIIA OIIpOC;

[TucbmeHHbIM
KOHTPOJIb;

5. | O0bscHeHNE CBOICTB Ta30B, 1 0 0 YcTHBIH
KHUJIKOCTEH M TBEPIIBIX TEJ Ha OTIpoc;
OCHOBE IOJIOKEHUN
MOJIEKYJISIPHO-KUHETHUECKON
TEOpUU

6. |CmaunBaHMe M KallWIUIAPHbIC 1 0 0 YcTHbIH
sBieHus. TemnoBoe OITpOC;
pacIIupeHue U CKaTHE

7. | CamocTosTensHas paboTa 1o 1 0 0 [TucemMeHHBIIH
Teme «CTpoeHue U CBOMCTBa KOHTPOJIb;
BEIIECTBA»

8. | Temmeparypa. Buyrpenuss 1 0 0 Y crbiitonpoc;
SHEPTHUs

9. | CnocoObl H3MeHEHHS] 1 0 0 Y cTHBIHONpOC;
BHYTPCHHEW SHEPTHH

10. | Buas! Temionepenaym: 1 0 0 Y cTHBIHOMPOC;
TEIUIOTPOBOAHOCTD, KOHBEKIIHS,

U3ITy4YCHHE
11. | Konu4ecTBO TEMIOTEI 1 0 0 Y crbiitonpoc;




12. | YaenbHas TEII0EMKOCTh Y cTHBIHOMpOC;
BEIIECTBA

13. | Pemrenue 3amad, CBsI3aHHBIX C VcTHbIIT
BBIYMCIICHHEM KOJIHNYECTBA OTIpoC;
TEIUIOTHI U TETJIOEMKOCTH TIPH [InceMeHHBIH
TEI000MEHE KOHTPOJIb;

14. | JJabopartopnas padora Nel Y CTHBIH
«HccnenoBanue sIBICHUS OIIpOC;
TEII000MeHa TPU CMEITMBAHUH JlaboparopHas
XOJIOJTHOM U TOpSTYel BOJBI pabora;

15. | JlaGoparopHas pa6ota Ne2 Yerubii
«OrnpeneneHue yaenbHOMI OTpoc;
TEIJIOEMKOCTH BEIIECTBAY JlaGopaTopHas

pabora ;

16. | DHeprus TomuBa. Y neiabHast Y cTHBIN
TEIJIOTa CTOPAHUS OTIpoc;

17. | 3akoH coXpaHeHHMs U Y crubrionpoc;
MIPEBpAICHUS YHEPTHUHU B
MeXaHUYECKUX U TEIUIOBBIX
rporeccax

18. | KonrponbsHas padora Nel mo KonTposnbHas
TeMe «TeIuIoBbIE IBICHU pabora;

19. | [InaBneHue U OTBEPAEBAHKE Y cTHBIHOTIPOC;
KPUCTATTNYECKHUX BEIIECTB

20. | YaenbHas TemwioTa IUIaBIeHUs Y cTHBIHOMpPOC;

21. | Pemenuie 3a1a4 Ha TUTABJICHHUE U Y CTHBIH ompoc,

I IcEMEHHBIN
OTBEpJCBaHHE

KOHTPOJIb;
KPUCTAIITUYECKIX BEIIECTB

22. | IlapooGpasoBanue u Y cTHbIi ompoc;
koHaeHcauus. Mcnapenue

23. | Kunenue. Y nenpHas TemioTa Y cTHBIH ompoc;
napooOpazoBaHUs

24. | Pemenue 3agau. TermnooOMeH 1 VcTHBIN
TEIJIOBOE paBHOBECHE. OTIpoC;
YpaBHEHHE TETIOBOTO OaaHca. [TuceMeHHbII

KOHTPOJIb;

25. | BmaxxHocTh BO3TyXa. VceTHBIN
JIaGoparopnas pabota Ne3 OIIpoC;
«OnpeneneHne OTHOCUTENbHON JlaGoparopHas
BJIa’KHOCTH BO3IYyXa» abora ;

y




26.

[IpuHIMIIBI pabOTHI TETIJIOBBIX

JIBUTATEIICH

Y cTHBII O1poc;

217.

KIIJI TenmoBoro aBuraTess.
TennoBble ABUTATENN U 3a1UTa
OKpYKarolleu cpebl

Y CTHBIH OIIpOC;

28.

Kontponbnas padota Ne2 1o
TeMe « TeroBbie mpoIeccr

Kontponbshas
pabora;

29.

DnekTpu3anus Tel.
BzaumopeiicTBre 3apssKeHHBIX
Tel

Y CTHBIH OIIpOC;

30.

3akon Kymnona

'Y CcTHBIN ompoc;

31.

3HeKTpI/IquKOC I10JIC

Y CTHBII O1poc;

32.

[TpuHMn cynepno3uun
3JIEKTPUYECKUX TTOJEH.
Hocurenu snmekrpuueckux
3aps0B

Y CTHBII OIIpOC;

33.

Ctpoenue aToma

Y CTHBIH O1poc;

34.

HpOBOI{HI/IKI/I N IU3JICKTPUKU

Y CTHBII OIIpOC;

35.

CamocrosTenbHas padboTa 1o
TeMe «DNIEeKTPUUYECKHUE 3apsiibl.
3apspKeHHBIE Tela U UX
B3aUMOJICHCTBHEY

VcTHBINM
OIpoc;
ITuceMeHHBIN
KOHTPOIJIb;

36.

DNEKTPUYECKUN TOK.

W cTOoUHMKH NOCTOSIHHOTO TOKA

Y CTHBIN OIIpOC;

37.

9HeKTpI/I‘leCKaH OCIb

Y cTHBII onpoc;

38.

DNEeKTPUUYECKHI TOK B
Metaiuiax. JledcTBust
IIEKTPUYECKOTO TOKA

Y CTHBIN OIIpOC;

39.

Cuia Toka

Y cTHBII onpoc;

40.

JIaGoparophas pabota Ne 4 o
Teme «COOpKa 1 MpoBepKa
PabOTHI DIIEKTPUIECKOM HIETTH

IIOCTOSITHHOI'O TOKa»

YcrHbI
OIIpoc;
JlabGopaTopHas
pabora;

41.

3J'ICKTpI/I‘-ICCKOC HaIIpS’KCHUEC

Y cTHBII onpoc;

42.

JlabopaTtopHas pabota Ne5
«M3MepeHune u peryTupoBaHue
HATIPSHKCHUSDY

YCTHBIN
OIIpoC;
JlabGopaTopHas
pabora;




43. | ConpoTHBIIEHNE TPOBOTHUKA. Y CTHBIH onpoc;
[[cbMEHHBIM
VY nensHO€E CONPOTUBIICHUE
KOHTPOJIb;
44. | 3akon Oma 1151 y4acTka nenu Y cTHbII onpoc;
[[1icEMEeHHBII
KOHTPOJIb;
45. | Pemenue 3a1a4 Ha pacyeT VcTHBIT
COIPOTHUBIICHUS IPOBOTHUKA OIIpOC;
[TuceMeHHbII
KOHTPOJIb;
46. | JJaboparopnast padota Ne6 YcTHBIH
«3mepenne u peryanpoBaHue OTIpoC;
CHWJIBI TOKa» JlaboparopHas
pabora ;
47. | JJTaboparopnas pabota Ne 7 YcTHbIi
«MccnenoBanue 3aBUCUMOCTH OTIpoc;
CHWJIBI TOKA, UAYIIETO Yepe3 JlaboparopHas
PE3UCTOP, OT COMPOTUBIICHUS pabora;
pe3ucTopa M HANpPSHKEHUS Ha
pe3ucrope»
48. | TocrenoBaTeENbHOE U Y cTHbII onpoc;
[[McbMEHHBIM
napajuIesIbHOS COCTMHECHNE
KOHTPOJIb;
MTPOBOTHUKOB
49. | Pemienne 3a1a4 Ha COEIUHEHNE Y cTHBIN
MIPOBOJHUKOB OTIpoc;
[TucemeHHbBIM
KOHTPOJIb;
50. | Pa6oTa 1 MOLIHOCTH Y cTHbii onpoc;
ANEKTPUUYECKOTO TOKA
51. | JTaboparopHas pabota Ne§ YcTHbIN
«MccnenoBanue 3aBUCUMOCTH OTIpOC;
CHWJIBI TOKA, UAYIIETO Yepe3 JlaboparopHas
JTAMIIOUKY, OT HAMpsDKEHUS Ha pabora;
HEN»
52. | 3akon JIxoyns - Jlenna Y CTHBI Ompoc;
[[ncbMEHHBIM
KOHTPOJIb;
53. | DeKTpUYECKUE MOTPEOUTENH Y cTHbIi ompoc;
ANEKTPUUYECKON SHEPTUU B
obITy. KOopoTKkoe 3ambIkaHuUE.
54. | Pemenue 3a1a4 Ha paboTy U YcrHbIi
MOIIIHOCTh 3JIEKTPUYECKOTO OTIpoC;
TOKa [IncemMeHHBIM

KOHTPOJIb;




55. | KonrtponbHas paboTa 1o teme KoHntposnbpHas
«Pabora 1 MOIITHOCTD pabora;
ANEKTPUYECKOTO TOKA

56. | MaruutHoe mojie Y cTHBIH ompoc;
ANIEKTPHUYECKOTO TOKA. OTBIT
Opcrena

57. | ITocTOSIHHbBIE MATHUTHI. Y cTHBIH OTIpOC;
MaruautHoe nosie 3eMiI U €ro
POJIb JJIs1 )KM3HU Ha 3emiie

58. | JlaboparopHas padora Ne 9 Yerubii
«3yuenue neicTBus OIpoc;
MarHUTHOTO TOJISi Ha JlaGoparopHas
MIPOBOJTHUK C TOKOMY pabora;

59. | JlelicTBME€ MarHUTHOTI'O IIOJIS HA Y CTHBIH o1poc;
MIPOBOIHHK C TOKOM.

DNEeKTPOIBUTATEIh
MMOCTOSTHHOTO TOKA

60. | JlaboparopHas pabota Nel( YcrHbiit
«KoHcTpynpoBaHue u u3yucHue OIpoC;
pabOThI AIMEKTPOIBUTATEIIS JlaGoparopHas

pabora;

61. | CamocrosiTensHas pabora mo Y CTHBIA ompoc,

[[cbMEHHBIM
TeMe « MarHUTHBIC SIBIICHUS)
KOHTPOJIb;

62. | OnbiTer @apajies. SIBnenue Y cTHBIH OTIpOC;
ANEKTPOMArHUTHOW WHIYKIIHA

63. | IIpaBuiio Jlenua Y CTHBIH Onpoc,

[[cbMEHHBIM
KOHTPOJIb;
64. | Dnexrporeneparop. Crioco6st Y CTHBIH ompoc,
. [[1cEMEHHBIN
MTOJTYYICHHUS ICKTPUICCKOM
KOHTPOJIb;
SHEPTUHU

65. | DnekTpocTaHIIUU Ha Y CTHBII o11poc;
BO300OHOBIISIEMBIX HCTOYHHKAX
SHEPTUU

66. | IToBropenue TeMbl « TernoBbie Y cTHBIH ompoc;
TIPOIIECCHDY

67. | IloBTOpeHME TEMBI Y cTHBIH onpoc;
«I1OCTOSIHHBIN IIEKTPUUECKUI
TOK»

68. | [ToBTOpEHNE TEMBI Y cTHBIH OTIpOC;

«MarauTHbBIC SIBICHUS




OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUISA YHEHUKA

®wusuka 8 knacc/Ilepeimkun A.B., OO0 «IPODAx»; AO «13narensctBo [IpocBenienuey;
Beenure cBOM BapHUaHT:

METOAUYECKHUE MATEPHAJIBI IJISA YYUTEJIA

A.B. Ilepprmkun ®@uzuka-8kxi 2017 M. Ipoda

H.B. ®unonosnu Meroanueckoe nmocodue 2015 M. JIpoda

A.E. MapoH, E.A. Mapon CamocTrosiTenbHbIe U KOHTPOJIbHBIC PaboThI-8 kitacec 2017 M. [Ipoda
B.B. lllaxmatoBa ,O.P. llledep JInarnoctudeckue padbotsl -8 kiacc 2016 M. Jipoda

A.E. MapoH, E.A. Mapos, C.B. [To3zoiickuit Coopark Bompocos u 3agaa 2015 M. JIpoda

HOUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU HUHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/
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MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOHECCA

YYEBHOE OBOPYJIOBAHHUE

O6opynoBanue kKaOuHETa

1. locka yueOnast marautHas 2 2. Ctos yuuTenabckuii 1

3. Ctyn yunrensckuii 1 4. lxad 2

5. Cton yuenunueckuii 8 6. Ctyn yuennyeckuii 16

7. Crenn « MTHCTPYKIMSA TIO TEXHUKE O€30MMaCHOCTH Ha ypoKax (pu3ukm» 1

8. Crenn «JlaboparopHas pabota "BeIsicCHEHHE yCTIOBHI IIaBaHUS TEJ B KUAKOCTH"» 1
9. JTabopatopwus ot "Touku pocra" 3

10. IMacnopt kabunera 1

11. HoytOyx

12. IIpoexTop

13. IlpaBuia mo TeXHUKE O€30MMaCHOCTH MPH BHIMIOIHEHUE JabopaTopHOil padoTs! 1

OBOPYJOBAHMUE JJIsI NPOBEJEHUSI IABOPATOPHBIX, IPAKTUUYECKHX PABOT,
JEMOHCTPAIIUM

TaGmuuer

8 kiacc

14 BuyTpeHHsis 3HEprusl.

15 KonuyecTBo TEMIOTHI.

16 3akoH coxpaHeHHUs U MTPEBPAILEHUS SHEPTHH.

17 [1naBneHue U OTBEpACBaHUE KPUCTAIIMUYECKUX TEJl.
18 Ucnapenue. Kunenue.

19 BiaxxHOCTH BO3TyXA.

20 PaGora raza u napa npu pacluIMpeHHH.

21 DnexTpu3anus Tel.

22 CtpoeHue aTOMOB.

23 DIIeKTpUUYECKUI TOK. DIEKTPHUUECKas [IeMb.

24 DreKTpUYEeCKHid TOK B METaJlIaX.

25 DnekTpuyecKoe HallpsuKeHHe.

26 V3mepeHne CHITbl TOKA M HATIPSDKCHHUS.

27 DIIeKTpHUYECKOe COMPOTHBIICHUH € TIPOBOJHMUKA. 3akoH OMa /ISl y9acTKa IIeTIH.
28 Y ienpHO€ COMPOTHUBIICHUE IPOBOJHHKA.

29 TlocnenoBaTenbHOE U NMAapaLIEIbHOE COSTUHEHUE TIPOBOTHUKOB.
30 MoIHOCTB 3JEKTPUYECKOTO TOKA.

31 MaruutHoe 1oJe.

32 JIabopaTopHOoe 000py0BaHNE:

33 JIabopatopus L-Mukpo






