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INOACHUTEJIBHASA 3AIINCKA

ConeprkaHue mporpaMMbl HalIpaBJIeHO HAa (POPMUPOBAHHUE €CTECTBEHHOHAYYHOH ITPAMOTHOCTH y4aIllUXCsl U
OpraHu3aIIo U3y4YeHUsl (PU3MKU Ha JEeSITeIbHOCTHON OCHOBE. B Hell yUUTHIBaIOTCS BO3MOXKHOCTH IIPEIMETa
B peanm3anuu TpedoBanunii ®I'OC OO0 k miaaHupyeMbIM JIMYHOCTHBIM U METANIPEIMETHBIM PE3yiIbTaTaM
00y4YeHHs, a TAK)KE MEXKIIPEIMETHBIE CBSI3M €CTECTBEHHOHAYUHBIX YU€OHBIX IPEIMETOB Ha yPOBHE
OCHOBHOTO O0IIIer0 00pa3oBaHusl.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «®PU3UKA»

Kypc puszuku — cucremooOpa3yrominii st €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB, TOCKOIBKY
duznUYeCcKre 3aKOHBI JISKAT B OCHOBE MIPOIIECCOB U SBIICHUH, H3y4aeMbIX XUMHUEH, OMO0JIOTHEH, acCTpOHOMUEH
u ¢usnyeckoi reorpadueii. Gu3znka — 3TO MPeIMET, KOTOPHIH HE TOJIBKO BHOCHUT OCHOBHOM BKJIA/ B
€CTECTBCHHOHAYYHYIO KapTUHY MHPA, HO U MPEAOCTABIISET HanboJee siCHbIe 00pa3Ibl IPUMEHEHHS HAYYHOTO
METO/JIa TIO3HAHMSI, T.€. CIIOCO0a MOTYICHHSI IOCTOBEPHBIX 3HAHMM 0 Mupe. Hakowner, ¢puznka — 310
MPEMET, KOTOPBIN HAPSALY C APYTUMHU €CTECTBEHHOHAYYHBIMU MPEAMETaMU JOJIKEH AaTh MIKOJIbHUKAM
MIPEICTABJICHUE 00 YBIIEKATEIHbHOCTH HAYYHOTO HUCCIICIOBAHUS U PAJOCTH CAMOCTOSITEIIBHOTO OTKPBITHS
HOBOT'O 3HAHMSI.

OpHa 13 MIaBHBIX 33/1a4 PU3NIECKOr0 00pa30BaHUs B CTPYKType O00IIero oOpa3oBaHus COCTOUT B
(dbopMUPOBAHUN €CTECTBEHHOHAYYHOW IPaMOTHOCTH M MHTEpeca K HayKe y OCHOBHOM Macchl 00y4aroumxcs,
KOTOpBIE B JallbHENIIIeM OyIyT 3aHSTHI B CAMBIX pa3HO 00pa3HbIX cepax nestenbHocTU. Ho HE MeHee
BAYKHOU 3aJ1a4€il SIBJSETCS BBISBICHUE U MOATOTOBKA TAJAHTIMBBIX MOJIOJBIX JTHOJAEH JJI MPOJOIKEHUS
o0pa3oBaHus U JalbHEHIIEH MpodecCHOHANbHOMN IeATeIbHOCTH B 00JaCTH €CTECTBEHHOHAYYHBIX
UCCJICIOBAaHUM U CO3aHUU HOBBIX TeXHOJOTUI. COrIacHO NPUHATOMY B MEXAYHAPOIHOM COOOIIECTBE
omnpezeneHuio, EcrecTBeHHOHAYYHAas TPAMOTHOCTH — 3TO CIIOCOOHOCTD YeJIOBEeKa 3aHUMAaTh AKTUBHYIO
TPaKAAHCKYIO MO3UIIMIO MO OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMH, U
€ro rOTOBHOCTb MHTEPECOBATHCSI €CTECTBEHHOHAYYHBIMU UleAMHU. HaydHOTpaMOTHBIN Y€T0BEK CTPEMUTCS
y4acTBOBATh B apT'yMEHTHPOBAHHOM OOCYXICHUU MTPOOIIEM, OTHOCSIINXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHSM, YTO TpeOyeT OT HEero CIEIYIOIINX KOMIETEHTHOCTEH:

— HAY4YHO 00BIACHITH SIBJICHUA,
— OIICHUBATh U IOHUMATh OCOOCHHOCTH HAaY4YHOI'O UCCIICAOBAaHUA,
— HHTCPHPCTUPOBATH JAaHHBIC U UCIIOJIB30BATh HAYYHBIC JOKA3aTCIbCTBA AJId TOJTYUYCHUS BBIBOJOB.

N3yuenne pu3uku crnocoOHO BHECTH pellaroIuii BKIal B JOPMUPOBAHUE €CTECTBEHHOHAYUHON
IPaMOTHOCTH O0YYaOLIHXCS.

HEJIN U3YYEHUA YYEBHOI'O IPEJIMETA «®PU3UKA»

enu uzydyenus: Gpu3uku Ha ypoBHE OCHOBHOTO 00IIIero oopa3oBaHus onpeneiaeHsl B Konmnenun
npenoiaBanus yueoOHoro npenMera «du3nkay» B 00pa3zoBaTelbHBIX opranu3amnusax Poccuiickoit deneparuu,
pean3yroluX OCHOBHbBIE 00111e00pa3oBaTeIbHbIE IPOrpaMMbl, YTBEPKIEHHOH perienneM Komteruu
MunmucrepcrBa npocsernienus Poccuiickoit @eneparnym, mpotokoi ot 3 nekadpst 2019 r. Ne [TK4BH.

Lenu u3ydenus GU3MKu:

— MpuoOpeTeHrne HHTepeca U CTpeMIIEHUsI 00yUaloIUXCsl K HAYYHOMY W3YYEHHIO TPUPOJIbI,
pa3BUTHE HMX UHTEIJICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

— pa3BUTHE NPEICTABICHUN O HAYYHOM METO/I€ MO3HAHUS U (POPMUPOBAHUE HCCIIEA0BATEIHCKOTO

OTHOILICHHS K OKPYKAIOIIUM ABJICHUAM,



— (opmupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa H3y4eHHs] OCHOB CTPOCHHS MATEPUH U
(dbyHIaMEHTATBHBIX 3aKOHOB (PU3HKHU;

— ¢opMHpOBaHUE MPEACTABICHUN O pOJIM (DU3UKH JIJIS1 PA3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
U TEXHOJIOTHIL;

— pa3BHUTHE NPEACTABICHUI 0 BO3MOXKHBIX cepax Oyaymien npoeccnoHaIbHOM e TeIbHOCTH,
CBSI3aHHOM C (PU3MKOM, MOJITOTOBKA K JaJbHEHIIEMY O0Y4YEHHIO B 3TOM HAIlPaBJICHUH.

JlocTrKeHue 3TUX LeNei Ha ypOBHE OCHOBHOTO 0011Iero 00pa3oBaHus 00eCIIeunBaeTCs PeIICHUEM
CIIeTYIOIINX 3a/1ay:

— an06peTeHHe 3HAHUM O JUCKPETHOM CTPOCHUU BCUICCTBA, O MCXAaHUYCCKHUX, TCIIJIOBBIX,
QJICKTPUYCCKUX, MAHUTHBIX U KBAHTOBLIX SABJICHUAX

— npuoOpEeTeHNEe YMEHUN OMHUCHIBATH M OOBSICHATH (PU3NYECKHE SIBICHUS C HCIIOJIb30BAHHEM
MOJTyYCHHBIX 3HAHUI;

— OCBOCHHE METOJIOB PEHICHUS POCTEHIINX PAcCYETHBIX 33/1a4 C UCTIOIB30BaHUEM (PU3HUECKUX
MOZEJIEH, TBOPUYECKUX U NIPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

— Pa3BUTHUC YMeHI/Iﬁ Ha6J'IIOI[aTB IPpUPOAHBIC ABJICHUA U BBIIIOJIHATDL OIIBITHI, J'Ia60paTOprIe pa6OTBI n
OKCHCPUMCHTAJIBHBIC UCCIICAOBAHUA C UCITIOJIB30BAHUEM U3MCPUTCIIBHBIX HpI/I60pOB;

— OCBOCHHE MPUEMOB PabOTHI ¢ HHPOPMAITUEH PU3NIECKOTO CONEePIKaHUS, BKIIOYast HH(POPMAITHIO O
COBPEMEHHBIX JOCTIXKCHUAX (PU3UKH; aHATH3 U KPUTUYECKOE OIICHUBaHKHE WH(OPMALIUU;

— 3HAKOMCTBO o chepamu MpoecCHOHATBHOMN AeITeIbHOCTH, CBI3aHHBIMU C (DU3UKON, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHHIX (PU3MUYECKON HAYKH.
MECTO YYEBHOTI'O NIPEJMETA «®U3UKA» B YUEGHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OO0 dusuka sBisiercs 00s13aTeNbHBIM MPEAMETOM Ha YPOBHE OCHOBHOTO

oOmiero oopazoBanus. JlaHHas mporpaMmMa mpeaycMaTpuBaeT u3yueHue Gu3uKu Ha 6a30BOM YpOBHE B 8
KJjlacce B 00béMe 68 dacoB mo 2 4aca B HEIEIIO.



COJEPKAHUE YYEBHOI'O ITPEIMETA

Pa3gen 1. TemyioBble ABJIeHUS

OCHOBHBIE TIOJIOKECHHSI MOJIEKYJISIPHO-KUHETUYECKONM TEOpUU CTPOCHHs BellecTBa. Macca M pa3smepbl
aTOMOB U MOJIEKYJ1. OIBITHI, TOATBEPKAAIOLINE OCHOBHBIE MIOJI0KEHUS MOJICKYIIPHO-KMHETUYECKOU TEOPUH.

Mogenu TBEPAOro, JKUAKOI0 ¥ ra3000pa3HOro cocTossHUM BemecTBa. Kpucramindeckue 1 aMop¢HbIe Tea.
OOBbsicHEeHHE CBOMCTB ra3oB, XHIKOCTEH U TBEPBIX TEJ HA OCHOBE MOJIOKEHUH MOJIEKYISIPHO-KMHETUYECKOM
Teopur. CMauMBaHKE U KallMJUIAPHBIC sABJICHUS. TEeII0BOe pacIMpEHUE U CKaATHE.

Temmnepatypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS YACTHII.

Buytpennss sHeprus CriocoObl UI3MEHEHUS! BHYTPEHHEH SHepruu: Terionepeaaya U CoBepIIeHne paboThl.
Buel Ternonepenadyn: TEMI0ONPOBOJHOCTD, KOHBEKLIUSA, U3IyUCHHUE.

KonnyecTBo TemioTsl. Y aenbHas TEINIOEMKOCTh BellecTBa. TerIo00MeH U TEIIOBOE PABHOBECHE.
VYpaBHeHue TemioBoro Oanaxca. [lnaBnenue u oTBepeBaHle KPUCTANIMYECKHUX BEILECTB. Y iebHas
TeruioTa riasieHus. [lapoodpasosanue u konneHcauus. Mcnapenue (MC). Kunenue. Y nenbHas Teniora
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUsI OT aTMOC(epHOro aBieHus. BraxHocTs Bo3ayxa.

OHeprus TOIIMBA. Y IeJIbHAs TEIUIOTa CrOPaHUs.

[Tpunumns! padots! TemnoBbix asurareneil. KI1J[ termoBoro apuratesns. TemioBele ABUraTeIN U 3aluTa
okpyxatomiet cpeabl (MC). 3akoH coxpaHeHHUs ¥ IPEBpaILEeHHs SHEPIUU B TeIUI0BbIX npoueccax (MC).

Hemoncmpayuu

. HabGnronenue OpOYHOBCKOTO JIBYOKEHHS

. Habmonenue nuddysun

. HaGmroienue siBieHn CMauMBaHUS U KAITMJUIAPHBIX SBJICHUN

. HaGmroieHue TermioBoro paciimpeHus Tel

. I3MeHeHue naBneHus ra3a npu U3MeHeHHH 00bEMa U HarpeBaHUU WIIH OXJIKICHUH
. [IpaBuna u3MepeHus TeMnepaTypsl

. Buner Teronepenaun

. OxJtaxIeHre TIpU COBEPIICHUH PaOOTHI
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. HarpeBanue npu coBepiiiennn paboThl BHEIIHUMHU CUIIaAMU

10. CpaBHeHuUe TETIOEMKOCTEN pa3TUNYHBIX BEUIECTB

11. HabGmroneHue KueHust

12 HabmntoieHne moCTOSTHCTBA TEMIIEPATYPHI MIPH MIIaBICHUH

13. Moienu TennoBLIX ABATATEIEH

Jlabopamopnvie padomul u onvimol

1. OnbITHI 10 OOHAPYKEHUIO ASUCTBHSI CHUII MOJICKYJISIPHOTO TIPUTSKEHUS

2. OnBITHI 1O BRIPAIIMBAHUIO KPUCTAIIOB IOBAPEHHOMN COJIM UJTH caxapa

3. OnBITHI 110 HAOTIOACHHUIO TEIIJIOBOTO PACIIMPEHUS Ta30B, )KHIKOCTEH U TBEPIBIX TEIT

4. OmpeneneHue NaBieHUs BO3ayXa B OaJUIOHE MITIPHUIlA

5. ONBITHI, IEMOHCTPUPYIOIIHE 3aBUCUMOCTD JTABJICHHSI BO3/IyXa OT €ro 00bEMa ¥ HarpeBaHUS WU
OXJIAXKIECHHUS

6. [IpoBepka rumoTe3bl TMHEHHONW 3aBUCUMOCTH JITHHBI CTOJIOUKA KUIKOCTH B TEPMOMETPUUYECKON TpyOKe
OT TEMIEPaTypHI

7. Habmroienne n3MeHeHusl BHYTPEHHEH SHEPTUU Tella B pe3y/IbTaTe TeIuIonepeauu U padoThl BHEITHUX
CHII

8. UccnenoBanue sSBICHUS TEIUIOOOMEHA MPU CMEITUBAHUH XOJIOAHOM U TOPSYCH BOJIBI

9. OmpenencHre KOIMYECTBA TETUIOTHI, MOJTYYSCHHOTO BOJIOHM MPU TETNIOOOMEHE ¢ HArPEThIM
METaJUTMYECKUM ITUITHHAPOM



10. OnpenencHue yenbHON TETUIOEMKOCTH BEUIECTBA
11. VccnemoBanue mpoiiecca UCrapeHus

12. Onpenenenre OTHOCUTEILHOM BIAXKHOCTH BO3AyXa
13. Onpenenenue yaeabHON TEIUIOTHI TJIABICHUS JIb/a

Pa3jnen 2. DiiekTpryecKkue H MATHUTHBIE SIBJICHUSI

DnekTpusanus Teil. J{Ba poaa anekTpuyeckux 3apsaaoB. BzaumoaeiictBue 3apsykeHHbIX Tell. 3akoH Kynona
(3aBUCUMOCTD CHJIbI B3aUMOJICHCTBUS 3aPSKEHHBIX TeJl OT BEJIMYUHBI 3aPS10B U PACCTOSHUS MEX]Y TEIaMH).

DnexTpuueckoe nose. HanpsEHHOCTh 35eKTpruueckoro noJjs. [IpuHiun cynepno3uium 31eKTpUIeCcKux
MoJieH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsioB. DIeMeHTapHbIN deKTprudeckuii 3apsa. Ctpoenue atoma. [IpoBoaHuku
U IURJICKTPUKH. 3aKOH COXpPAHEHHS SJIEKTPHUUECKOTO 3apsiia.

DNEeKTpUUECKUN TOK. Y CIOBUS CYIIECTBOBAHUS DJIEKTPUUECKOTr0 ToKa. ICTOUHHKH MOCTOSIHHOTO TOKA.
JleficTBHS SIEKTPUUYECKOTO TOKA (TEIMJIOBOE, XMMHUYECKOE, MAarHUTHOE). DIEKTPUYECKHI TOK B MKHUAKOCTAX
U rasax.

Onektpuueckas 1enb. Cuiia Toka. DiekTpuueckoe HanpsokeHne. COnpoTUBIECHUE MTPOBOIHUKA. Y ICIIBHOE
COIpOTHUBIIEHHUE BellecTBa. 3akoH Oma /i1s yyactka 1enu. [locnenoBarenbHoe u napamieabHOE COETUHEHHUE
MIPOBOJIHUKOB.

PabGota u MOIIHOCTH 3JNEKTpHUUECKOro Toka. 3akoH J[xoyns — JleHnma. ONeKTpHUYeCKHe Ienud |
NOTpeOUTENNIIIEKTpUUECKON sHEpruM B ObITy. KopoTkoe 3aMbIkaHue.

[TocrossHHBIE MarHuThl. B3anMoAeiCcTBUE MOCTOSIHHBIX MarHMTOB. MarHUTHOE 1moJjie. MarHutHoe mose
3eMJIu ¥ ero 3HaYeHue JUIs )Ku3HU Ha 3emiie. OnbIT DpcTena. MarHuTHOE 1oJie 3JEKTPUUECKOro TOKa.
[IpuMeHeHne >EeKTPOMarHuTOB B TEXHUKE. JelicTBHE MAarHUTHOTO TOJIsI HA MPOBOAHUK C TOKOM.
DIIEeKTPOABUTATENb TOCTOSTHHOTO TOKa. VICronbh30BaHue JIEKTPOABUTATEICH B TEXHUUECKUX YCTPOUCTBAX U
Ha TPaHCIOpTE.

Omnertel @apanes. SABnenue anexkTpoMaruuTHoN HHAYKIUH. [IpaBuino Jlenmna. Dnexrporeneparop. CriocoOs
MOJTyYEHUS NEKTPUIECKON YHEPTHH. DIEKTPOCTAHIIUN Ha BOZOOHOBISIEMBIX HICTOYHHKAX YHEPTHH.

Hemoncmpayuu

DneKkTpu3aIus Tel

JIBa posia 3IEeKTPUYECKHX 3apsI0B U B3aUMOAECHCTBUE 3apsHKEHHBIX Tel
Y CTpOoUCTBO U AEUCTBUE DIIEKTPOCKOIIA

DnexTpocTaTuueckas HHAYKIUS

3aKOH COXpaHEHUsI ANEKTPUUECKUX 3aPSAI0B

[TpoBOTHUKY U AUAIEKTPUKH

MonenrpoBaHu€e CUIOBBIX JTUHUM AIEKTPUYECKOTO MOJIS

W cTOUYHMKH TOCTOSIHHOTO TOKA
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JIefCTBUS ANEKTPUIECKOTO TOKA
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. I/I3MCpCHI/IC CHJIbI TOKAa aMIICPMETPOM
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. I/I3MCpCHI/IC QJICKTPHUYCCKOI'0 HANPSAXKCHUSA BOJIBTMCTPOM
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. B3auMoaelicTBue MOCTOSHHBIX MarHUTOB
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. MOI[GHI/IpOBaHI/Ie HCBO3MOXHOCTH pa3JCICHUA ITOJIIOCOB MAarHuTa
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. MOI[GHI/IpOBaHI/Ie MarHUTHBIX ITOJIEH MOCTOSHHBLIX MAarHUTOB
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. OneIT Opcrena



19. MarauTHOE 110JIe TOKa. DJEKTPOMArHUT

20. JleficTBME MarHUTHOTO TOJISI HA TPOBOIHHUK C TOKOM

21 DaeKTpoABUTATEh IIOCTOSTHHOTO TOKA

22. ViccnenoBaHue sIBJICHUS DJIEKTPOMArHUTHOM MHAYKIIUU

23. OnbiTer Qapanes

24. 3aBUCUMOCTD HAIPABIICHUS UHAYKIIMOHHOTO TOKa OT YCJIOBHM €0 BOZHUKHOBEHUS
25. DeKTporeHepaTop MOCTOSHHOTO TOKa

Jlabopamopmuvie pabomul u onvimol

OMnBITH 10 HAOTIOACHUIO ICKTPU3AINH TEI UHAYKIHEH U TIPU CONPUKOCHOBEHUN
HccnenoBanue qeiCTBUS SJEKTPUYECKOTO IO Ha IPOBOJIHUKH U AUATICKTPUKU

COopka 1 mpoBepKa padOThI AIEKTPUUECKON 1IEMH MOCTOSTHHOT'O TOKA
W3mepenue u peryaupoBaHue CUIIbI TOKa
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W3mepenue u peryanpoBaHre HAPSHKEHUS

6. HccrnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYILIETO YEPe3 PE3UCTOP, OT CONMPOTUBIICHHUS PE3UCTOPA U
HAINpsHKCHUS Ha PE3UCTOpE

7. OTBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD AJIEKTPHUYECKOTO COMTPOTHBIICHHSI TPOBOJIHUKA OT €T0 JUINHBI,
TUTOIAAM TTOTIEPEYHOT0 CEUCHHSI U MaTepHaia

8. IIpoBepka mpaBuia CI0KEHUS HANIPSDKEHUH MTPH TIOCIIEA0BATEIbHOM COSAMHEHUH JIBYX PE3UCTOPOB

9. IIpoBepka mpaBuia i CHJIbI TOKA IPU MapajiIeIbHOM COSAMHEHUH PE3UCTOPOB

10. Onpenenenue paboOThI AEKTPUIECKOTO TOKA, HAYIIETO Yepe3 Pe3UCTOp

11. OnpeneneHue MOIIHOCTH 3JEKTPUUYECKOT0 TOKA, BBIIEIIEMOM Ha pe3ucTope

12. MccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO Yepes3 JIaMIOUKY, OT HallpsDKEHUS Ha Hel

13. Onpenenenue KIIJ] narpeBarens

14. VccnenoBaHre MarHUTHOTO B3aMMO/ICHCTBHS TOCTOSTHHBIX MarHUTOB

15. M3yueHre MarHuTHOT'O MOJIE OCTOSIHHBIX MarHUTOB MTPHU UX 00BETMHEHUHU U Pa3/IeIeHUN

16. UccnenoBanue AeHCTBUS IEKTPUUIECKOTO TOKA HA MArHUTHYIO CTPEIIKY

17. OnbIThL, IEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIbI B3aUMOJICHCTBUS KAaTYIIKH C TOKOM M MarHuTa oT
CHJIBI TOKA U HaNpaBJIEHUS TOKA B KaTyILIKe

18. M3yuenue aeiicTBUSI MArHUTHOTO TOJISE HA IPOBOTHHUK C TOKOM

19. KonctpyupoBanue u u3y4eHHe pabOTHI DIIEKTPOIBHTATEIS

20. Uzmepenne KI1/] anekTpoaBUTaTeIbHON yCTAaHOBKH

21. OBITHI IO UCCIIEAOBAHUIO SIBIICHUS 2JIEKTPOMAarHUTHOW MHIYKIIMW: UCCIIETOBAaHHE U3MEHEHHUI

SHAYCHHA U HAITPABJICHUS MHAYKIIMOHHOI'O TOKA



IINTAHUPYEMBIE OGPA30OBATEJIBHBIE PE3YJIbTATDBI

N3zyuenne pu3uku B § Kilacce HAMpaBJIEHO HA TOCTHKEHHUE 00YJatOIUMUCS TUYHOCTHBIX,
METaIPEeIMETHBIX U IPEIMETHBIX PE3YJIbTaTOB OCBOEHHSI yU€OHOT0 NpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHBI
Ilampuomuueckoe 6ocnumanue:
— TMpOSBIIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUIICKOM (pr3nueckoi HayKu;
— LIEHHOCTHOE OTHOIIEHHE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX (PU3UKOB.
I'pasicoanckoe u 0yxoeno-upascmeennoe gocnumanue:

— TI'OTOBHOCTb K aKTHBHOMY YY4CTHIO B 06CY)K,I[€HI/II/I O6H.[CCTB€HHO-3H&‘IHMBIX N OTHYCCKUX HpO6JICM,
CBs3aHHBIX C ITPAKTUYCCKUM ITPUMCHCHUEM ,I[OCTI/I)KGHI/II\/'I (1)I/ISI/IKI/I,

— OCO3HAHHUEC BAXKHOCTH MOPAJIbHO-3TUYCCKUX IIPUHIUIIOB B ACATCIIbHOCTH y‘IéHOFO.
Icmemuueckoe socnumanue:

— BOCIIPpUATHUC 3CTCTUYCCKHX KAa4CCTB (1)H3HHGCKOﬁ HAayKH: eé rapMOHHUYHOI'O ITIOCTPOCHUSA, CTPOI'OCTH,
TOYHOCTH, JaKOHUYHOCTH.

l[ermocmu HAYYHO20 NO3HAHUA:

— OCO3HaHME LIEHHOCTH (PHU3MUECKON HayKH KaK MOIIHOI'O HHCTPYMEHTA [TO3HAHUS MUpPa, OCHOBbI
pa3BUTHUS TEXHOJOTUH, BaJKHEHUILEH COCTABIISIONIEH KYJIbTYpPHI;

— pa3BHUTHE HayYHOH JIIOO03HATEIBHOCTH, HHTEPECA K HCCIIE0BATEIBCKOM e TETbHOCTH.
Dopmuposanue Kyabmypol 300p06bs U IMOYUOHATLHO20 OJ1A2ONOSIYUUA:

— 0CO3HaHME LIEHHOCTH 0€30IacHOro 00pa3a >KM3HU B COBPEMEHHOM TEXHOJOIMUECKOM MUPE,
BaKHOCTHU IIPABHJI OE30M1aCHOTO MOBEEHUS Ha TPAHCIIOPTE, HA IOPOTax, C ANEKTPUUECKUM U TETIJIOBBIM
000py/1I0BaHUEM B JIOMAIIHHUX YCIOBHSIX;

— c(opMHpOBaHHOCTH HaBbIKa pe(IeKCUH, IPU3HAHUE CBOETO MIpaBa Ha OMHUOKY M TaKOI'o e MpaBa y
APYroro 4eaoBeKa.

Tpyooeoe éocnumanue:

— AaKTHBHOE y4aCTH€ B PEIICHUH MPAKTUUECKHX 3a7au (B paMKax CEMbH, IIKOJIbI, TOpOJia, Kpast)

TEXHOJIOTUYECKON M COLMAJIbHOM HANPaBIEHHOCTH, TPEOYIOIKX B TOM UUCIIE U PU3NYECKUX 3HAHUM;
— HHTEepec K MPaKTUYECKOMY H3y4eHHUIO0 Mpodeccuil, CBA3aHHBIX C (U3UKOM.
JKonozuueckoe 6ocnumanue:

— OpHEHTalus Ha MpUMEeHeHHe (PU3NUECKUX 3HaHUHU JJIs peleHus 3a7a4 B 001acT OKpYXKaromien
Cpelibl, INIAHUPOBAHUS IOCTYIIKOB M OLIEHKH X BO3MOXHBIX ITOCJIEICTBUM ISl OKPYKAKOLIEN CPEJIbI;

— OCO3HaHHE TII00aIbHOTO XapaKTepa 3KOJOTUYCCKUX Hp06J'ICM u HYTCI>'I HX PCIICHUA.

Adanmayus 0dyuarouiezoca K u3MeHAIOUWUMCA YCO0GUAM COUUANbHOU U RPUPOOHOIL CPEObl:

— MOTPeOHOCTh BO B3aMMOJIEHCTBUYU IIPU BHITIOJTHEHUH UCCIIEIOBAaHUI U MTPOEKTOB (PU3UUECKOI
HaIIPaBJIEHHOCTH, OTKPBITOCTD OIIBITY U 3HAHUSM JPYTHX;

— IMOBBIIICHUC YPOBHA CBOEM KOMIIETEHTHOCTHU 4Cpe3 MPAKTUUCCKYIO ACATCIIbHOCTD,

— TOTpeOHOCTh B (HOPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4Hcie (GOPMYTHUPOBATh UACH, MOHATHS,



TUNOTE3bl 0 (PU3NYECKUX OOBEKTaX U SIBICHUSIX;
— 0CO3HaHME 1e(PUITUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00JaCTH (PU3HUKH;
— IUIaHUPOBAHHE CBOETO PAa3BUTHUS B TPUOOPETEHUH HOBBIX (DU3MYECKUX 3HAHUA;

— CTpeMJICHUE aHAIM3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA U SKOHOMUKH, B TOM
YHCIIe ¢ UCIOJIb30BaHNEeM (PM3NYECKUX 3HAHUM;

— OIICHKA CBOMX JICUCTBUI C YIETOM BIHSHUS HA OKPYKAIOIIYIO CPEMY, BO3SMOXKHBIX TTI00aTBHBIX
HOCJIEOCTBHUI.

METANPEIMETHBIE PE3YJIbTATbBI

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

bBa3zoewvie nozuueckue oeiicmeus:
— BBISIBIIATH U XapaKTePU30BaTh CYIIECTBEHHBIC TPU3HAKU OOBHEKTOB (SIBJICHMUIA);
— yCTaHaBIIMBAaTh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMKU, OCHOBAHUS JIJIs1 0000IEHNS U CPaBHEHUS;

— BBIABJIATb 3dKOHOMCPHOCTHU U ITPOTHUBOPCHYHA B PpaCCMATPUBACMBIX Q)aKTaX, JaHHBIX 1 Ha6J'IIO,I[€HI/IHX,
OTHOCAIIHNXCA K (1)143qu0ng SIBJICHHAM,

— BbIABJIATH NPUYUHHO-CIICACTBCHHBIC CBA3U IIPU NU3YYCHHUU Q)HSH‘IGCKHX SIBJICHUM U IIponuecCCoOB;
ACJIaTh BBIBOJABI C UCITIOJIb30BAHHUEM JCAYKTUBHBIX U MHAYKTHBHBIX YMOSaKJIIO‘IeHI/Iﬁ, BBIABUT'AaTh
TUITIOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘-ICCKI/IX BCJINYNH,

— CaMOCTOSITENILHO BEIOMPATH CIIOCO0 pemeHus yaeOHOH (PU3NIeCcKoi 3a1auu (CpaBHEHNE HECKOIBKHIX
BapUaHTOB PEUICHUs, BEIOOP HanOosIee MOAXOISIIETO C YYETOM CaMOCTOSITEIBHO BhIJICIICHHBIX
KPUTEPUEB).

ba3zoevie uccnedoeamenvckue oeiicmeun:
— HCIOJIb30BaTh BOIPOCHI KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT IMO3HAHUS;

— HOPOBOAUTH IO CAMOCTOATCIIBHO COCTABJIICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN (1)I/I3I/I‘ICCKI/II71
9KCIICPUMCHT, He0O0IbII0e HUCCICIOBAHUC (1)I/I3I/I‘-ICCKOI"O SAIBJICHUA,

— OLCHHBATH HAa MPUMCHUMOCTE U JOCTOBECPHOCTDH I/IH(i)OpMaHI/IIO, MMOJIYYCHHYIO B XOAC€ UCCICAOBAHUA
HJIN OKCIICPUMCHTA,

— CaMoCTOSATETHHO (GOPMYIUPOBATH 00OOIIEHUS U BHIBOBI IO pe3yJbTaTaM MPOBEAEHHOTO
HaOII0/IEHUS, OTIBITA, UCCIICOBAHNUS;

— HPOTHO3UPOBATH BO3MOKHOC ,[[aﬂbHefIH.Iee Pa3sBUTHC (I)I/I3I/I‘{CCKI/IX IMponIecCCoOB, a TaAKKEC BBIABUT'ATH
MPEAIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBHAX U KOHTCKCTax.

Paooma c unghopmayuei:

— MPUMEHSATH PAa3IUYHbIE METO/bl, HHCTPYMEHTHI U 3alIPOCHI MPU NOUCKE U 0TOOpe MHPOpMAIIUHU W

JAHHBIX C YUETOM IpeAoKeHHON yueOHOo! (hru3nueckoi 3a1auu;

— aHaJIM3UpPOBATh, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH MHPOPMALIHIO PA3TUYHBIX BUJIOB U (OPM
[IPEACTABIICHUS;

— CaMOCTOSITENIFHO BBIOMPATh ONTUMAIIbHYIO (POpMY IIPECTaBICHNU HHPOPMALIUU U WILTIOCTPUPOBATD

peliaeMble 3a/1a4i HECTIOKHBIMH CXeMaMHU, TuarpaMMaMu, HHOM rpa@uKkoil 1 uX KOMOMHAIUSIMH.

YHuBepcaabHble KOMMYHUKATUBHBIE IEUCTBUSA



Obwenue:

— B X0JIe 00CYXIeHHs Y4eOHOTO MaTepHalia, pe3yJbTaToB JaOOPAaTOPHBIX padOT U MPOEKTOB 33/1aBaTh
BOTIPOCHI TI0 CYIIECTBY OOCYXIIa€MOH TEMBI M BHICKa3bIBaTh WIICH, HAIlCIICHHBIC HA PEIICHHUE 3a1a4l U
noJiyiep kaHue 01aroxenaTeIbHOCTH OOIICHHUS;

— CONOCTaBJIATh CBOU CYXKICHUS C CY>KIECHUSMU JAPYTUX YUaCTHUKOB JHallora, OOHApyKUBATh
pas3iiniuuc u CXoaCTBO HO3HLIHﬁ; BBIPAXKATh CBOIO TOUKY 3PCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX,
MyOJINYHO MPEACTABIATH PE3YJIbTAThl BBITOJHEHHOTO (PU3MUYECKOTO OIBITA (IKCIIEPUMEHTA,
HCCJIEIOBAHMS, IPOEKTA).

Coemecmuasn deamenvHocms (COmMpyoOHU4ecmeo):

— TIOHMMATh U UCIIOJIb30BaTh MPSHMYIIECTBA KOMAHTHOW ¥ MHIWBHIyaIbHON paOOTHI MPU PEIICHUH
KOHKPETHOU (PU3UYECKOMN TTPOOIIEMBI;

— IIPUHUMATb LCIIU COBMECTHOM JACATCIIbHOCTU, OPraHnU30BbIBATH JEUCTBUS MO €€ JOCTUXKECHUIO:

pactpenenaTh PoH, 00CYKIaTh MPOIECCH M PE3YJIbTaThl COBMECTHOM paboThI; 00001aTh MHCHHS
HECKOIBKHX JIIO/ICH;

— BBIIIOJHATH CBOIO 4aCThb pa6OTI)I, A0CTUTrasA KaYCCTBCHHOI'O pE3yJibTaTa 110 CBOEMY HAIIPABJICHHUIO U
KOOpAUHHPYS CBOU HeﬁCTBHH C ApYruMHU YJICHAMU KOMaHIbI;

— OLCHUBATb Ka4C€CTBO CBOCI'O BKJIaJaa B 06HIPII>’I IMPOAYKT IIO KPUTCPUAM, CaMOCTOATCIIBHO

c(hOpMYyIUPOBAHHBIM YIaCTHHKAMH B3aUMOJICHCTBUSI.

VHHBepcaanHe PCTYIISITUBHBIC HeﬁCTBHH

Camoopzanumuuﬂ:

— BBISBJIATH MIPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOMIUX JIJIS peiieHus (Pu3nyecKux
3HAHUM;

— OpPHUEHTUPOBATHCA B Pa3IMUHBIX MOAXOJaX NPUHATHS PelIeHUH (MHIUBUAYaIbHOE, IPUHATHE
pELIeHNUs B IPyIIE, IPUHATHE PELLICHUI TPYIIIOi);

— CaMOCTOATCIIbHO COCTABJIATH AJITOPUTM PCIICHUA (I)I/I3I/I‘{eCKOI\/’I 3aJa4u WIIH I1J1aHa UCCIICA0OBAHUs C

y4ETOM MMEIOLINXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh MpeaaracMble
BAPUAHTHI PEILICHUN;

— JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
Camoxonmpons (peghnexcus):
— JIaBaTh aJIEKBATHYIO OLIEHKY CUTYAIlUH U MIpejiarath miaH e€ N3MeHECHNUS,

— OOBSICHATH IPUYMHBI TOCTUKEHUS (HEAOCTHKEHHS) pE3YJIbTaTOB JEATEILHOCTH, 1aBaTh OLICHKY
PUOOPETEHHOMY OTIBITY;

— BHOCHTb KOPPCKTUBBI B ACATCIIBHOCTD (B TOM YHCJIC B XO BBITIOJITHCHUA (I)I/I3I/I‘-ICCK01"0 HUCCICIO0BaHUA
niIn HpOCKTa) Ha OCHOBC HOBBIX 06CTO$ITCJ'ILCTB, N3MCHUBIINXCA CHTyaHHﬁ, YCTAHOBJICHHBIX OIJ_II/I6OK,
BO3HHKIIINX pr,[[HOCTGﬁ;

— OICHUBATb COOTBCTCTBUEC PE3YJIbTaTa LCIIN U YCIIOBUAM.
3M01{MOHa./leblﬁ UHmMme1eKkm:

— CTaBUTh ceOs Ha MECTO APYTOro YeJoBeKa B X0/1€ CIopa WIH JUCKYCCUU Ha HAYYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOTO.



Ilpunamue cebsn u opycux:

— MpU3HABaTh CBOE MMPaBO Ha OMIMOKY MPH pelieHnH (PU3NUECKHUX 3a]a4 WM B YTBEPKICHHUIX Ha
Hay4YHBIE TEMBI U TAKOE K€ MPaBO JAPYTOro.

INPEJMETHBIE PE3YJIbTATDBI

[IpenMeTHbIe pe3ynbTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Yy 00 YyUaIOIIUXCS
YMEHHUIA:

— HCHOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJICKYJI, TEMJIOBOE JBUKEHHUE aTOMOB U MOJIEKYI,
arperatHble COCTOSIHUS BEUIECTBA, KPUCTALTUYECKIE U aMOP(HBIE TeJla, HACHIIIEHHBIA U HEHACHI -
IICHHBIN Tap, BIaKHOCTh BO3/lyXa; TeMIepaTypa, BHYTPEHHSISI SHEPTUsl, TEIIOBOM JIBUTATEIIb;
3JI€MEHTapHBIN ANEKTPUUECKUH 3apsifl, SJIEKTPUUECKOE MOJIE, IPOBOJIHUKHU U TUIICKTPUKH, TOCTOSHHBIN
ANEKTPUYECKUI TOK, MArHUTHOE T10JIE;

— pa3nu4ath SBJICHUS (TEIIOBOE pacIIMpeHue/ckaTie, TeIIonepeada, TeIoBOe PaBHOBECHE,
CMa4yMBaHue, KAWIISPHBIE SABJICHUS, UCIIAPEHUE, KOHJICHCALlUs, [IJIaBJICHUE, KPUCTAILTA3aIUs
(oTBepaeBaHue), KUTIEHHE, TEIUIONepeada (TemIONpPOBOIHOCTh, KOHBEKIIHS, U3ITy4EHUE); SJICKTPU3AIHS
TeJl, B3aUMOJICHCTBHE 3apsi10B, JEHCTBUS SJEKTPUUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMO/ICHCTBUE
MarHuTOB, JICUCTBUE MAarHUTHOTO TOJIsI HAa TPOBOJIHUK C TOKOM, JICKTPOMArHUTHAS MHIYKIIHSI) I10 OITH -
CaHMIO X XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, IEMOHCTPUPYIONINX JaHHOE (PU3HUECKOEC

SIBJICHUE;

— pacro3HaBaTh MPOSBICHHE U3YYCHHBIX (PU3NUECKUX SBICHUI B OKPYKAIOIIEM MUPE, B TOM YHCIIe
(1)I/ISI/IT-I€CKI/I€ SABJICHUS B IIPUPOJAC: MOBCPXHOCTHOC HATSIXKCHUC U KAITMJIJIAPHBIC ABJICHHA B IIPHUPOAC,
KpUCTaJIJIbI B IpUpoe, u3inydenue CosHIla, 3aMep3aHre BOJ0EMOB, MOpCKHE Opu3bl, 0Opa3oBaHUe
POCHI, TyMaHa, MHes, CHeTa; dJIeKTPUIEeCKHE SBICHUS B aTMoc(depe, HIIEKTPHIECTBO JKUBBIX OPTaHU3MOB;
MarHuTHoOE 1ose 3eMiH, Apeid Mmoo coB, poJib MArHUTHOTO TOJIS AJIs )KU3HU Ha 3eMJie, MOJISIPHOe CH -
SIHUE; TIPH 3TOM NEPEBOIUTH MPAKTHUECKYIO 33]]auy B yUe€OHYIO, BBIIEIATH CYIIECTBEHHbIE
CBOWCTBa/MpU3HAKU (HU3UUECKUX SIBICHUMN;

— ONUCHIBATh U3YYEHHBIE CBOMCTBA TEJl U (PU3NUYECKUE SIBICHUS, UCIIOB3YS (PU3NUYECKUE BEITUYUHBI
(Temrieparypa, BHYTPEHHSS SHEPTUsl, KOJIMYECTBO TEIIOTHI, Y/eJIbHas TEIIOEMKOCTD BEIECTBA,
yllenbHas TEeIJIOTa IUIaBJIECHUs, yelbHas TEII0Ta 1apoo0pa3oBaHus, yAeIbHas TEIUIOTa CTOPAaHUS
TOIUIMBA, KOA(PGUIIUEHT MOJIE3HOTO JEHCTBYS TEIJIOBOM MAlllMHbI, OTHOCUTENIbHAS BIaXKHOCTh BO3/1yXa,
INEKTPUYECKUI 3apsJl, CUIIA TOKA, IEKTPUIECKOE HANPSKEHHUE, COIPOTUBIICHUE TPOBOIHUKA, YAEIbHOE
COIPOTHBIIEHUE BEIIECTBA, pad0Ta U MOLTHOCTh ANEKTPUUYECKOTO TOKA); IPU ONMMCAHUU TPABUIIBHO
TPaKTOBaTh (PU3UUYECKHUI CMBICT UCHIOIb3YEMbBIX BEJIMYNH, 0003HAYEHUS U €UHUIIBI (PU3HMUECKUX
BEJIMYMH, HAXOAUTh (DOPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3UYECKYIO BETUUYUHY C IPYTUMH BETMYMHAMU,

CTPOUTH IPaPUKH U3yUYEHHBIX 3aBUCUMOCTEN (DU3NIECKUX BEITHYHH,

— XapaKTCPpHU30BaATh CBOMCTBa TCII, (I)I/I3I/I‘-ICCKI/IC SABJICHUS U TPOUCCCHI, UCITOJIB3YSA OCHOBHLIC
ITOJIOXKCHUA MOJ'ICKy.]'IHpHO-KHHCTH‘-ICCKOfI TCOpHUU CTPOCHU BCIICCTBA, IPUHIUIT CYIICPIIO3ULIUN mnmoJiei
(Ha Kau4€CTBECHHOM ypOBHC), 3aKOH COXpaHCHUA 3apsAaa, 3aKOH Owma IJId ydacCTKa ICTin, 3aKOH I[)KOYJBI -
.HCHI_[a, 3aKOH COXpPaHCHHA SHCPIruu; Ipu 3TOM AaBaThb CJIOBCCHYIO (I)OpMyJII/IpOBKy 3aKOHa M 3allMChIBATb
€ro MaTCMaTH4YCCKOC BBIPAKCHUC,

— 00BACHATDH (PrU3HUECKHE MPOLIECCH U CBOMCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE CUTYyalHii
IIPAKTUKO-OPUEHTHPOBAHHOT'O XapaKTepa: BBISBIATH IPUUMHHO-CIIEACTBEHHBIE CBA3H, CTPOUTH O0BSIC-
HeHHe u3 | - 2 IOTH4ecKUX 1aroB ¢ ornopoil Ha 1 - 2 U3y4eHHBIX CBOMCTBA (DU3UYECKUX SIBICHUM,

(bu3MYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTE; peliaTh pacyETHbIE 3a/1a4H B 2 - 3 ACHCTBUSI, UCIIONB3YS



3aKOHBI U (JOPMYJIBI, CBSA3bIBAIOIINE (PU3HMUECKUE BETMUMHBL: HA OCHOBE aHAIM3a YCIOBHUS 33Jauu
3aMUCBIBAaTh KPATKOE YCIOBHE, BBISBIATH HEAOCTATOK TAHHBIX /Ul PELICHUS 3a1a4H, BEIOMPATh 3aKOHbI
1 GOpMYIIbI, HEOOXOAUMBIE IS €€ PELIeHHUs, TIPOBOAUTH PACUETHI U CPAaBHUBATH MOJyYCHHOE 3HAUCHHE

(1)I/I3I/I‘ICCKOI71 BCJINYHHBI C U3BCCTHBIMU JaHHBIMHU,

— PpacClio3HaBaTb HpO6HeMI)I, KOTOPBIC MOKHO PCUINTH IIPHU IIOMOIIN (bI/I3I/ILIeCKI/IX MECTOJOB; UCIIOJIb3Ys
OIMMCAHUC UCCIICAO0BAHMS, BBIACIATL IMIPOBEPACMOC MPCAINIOJIOKCHUC, OICHUBATh IPABUJIbHOCTD IMOPAJAKa
MMPOBCACHUA UCCIICAO0OBAaHMA, ACJIaTh BBIBOABI;

— TPOBOJUTH OMBITHI MO HAOIIOICHUIO (PU3MUECKUX SBICHUHN MM (PU3MUECKUX CBOWCTB TEJ
(KanuJUIApHbIE SABJICHMSI, 3aBUCUMOCTD JaBJICHUS BO3/1yXa OT €ro 00b&Ma, TeMIepaTypbl; CKOPOCTH MPO-
11ecca OCThIBAHUSA/HATPEBAHUS IIPU U3IYYEHUH OT LBETa U3JIy4arollei/IorIOMaroeld HOBEPXHOCTH;
CKOPOCTb MCIIAPEHHUs BOJbI OT TEMIIEPATYPhI )KUIKOCTH U IIJIOIIAAU €€ IIOBEPXHOCTH; JIEKTPHU3aLUs TE
Y B3aUMOJCHUCTBHE MIEKTPUUECCKUX 3apSA0B; B3aUMOIECHCTBUE MIOCTOSIHHBIX MAarHUTOB, BU3YaJIN3aLUs
MarHMTHBIX MTOJIEH IIOCTOSIHHBIX MArHUTOB; IEMCTBUS MArHUTHOTO I10JIs1 HA IPOBOJAHMK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHuTa, CBOICTBA 3JIEKTPOABUraTes IOCTOSHHOIO TOKA): (pOpMyIupOBaTh
IIpOBEpsEMbIE IIPEANIOIOKEHUS, COOUPATh YCTAaHOBKY U3 MPEJI0KEHHOr0 000py/10BaHNUs; ONUCHIBATH
XOJI OTIBITa U (POPMYIIMPOBATH BHIBOJIBI,

— BBINOJHATH PSMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHOU BJIa)KHOCTH BO3/yXa, CUJIbI TOKA,
HAMPSDKEHUS ¢ UCTIOIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U AATYUKOB (DU3UYECKUX BEIMYNH; CPAaBHUBATH
pe3yabTaThl U3MEPEHUH C YIETOM 3aJaHHOM a0COIOTHOM MOTPEIIHOCTH;

— MPOBOJUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJTHON (PU3MUYECKON BEITMIMHBI OT JAPYTOH C
UCIOJIb30BaHUEM IPSIMbIX U3MEPEHUH (3aBUCUMOCTD COTPOTHUBIICHUSI IPOBOJIHUKA OT €T0 JIJIHHBI,
IJIOIA M ONEPEYHOTO CEYEHUS U YJI€IbHOTO CONPOTUBIICHUS BEILIECTBA MPOBOJIHMKA; CUJIBI TOKA,
HIIYIIETrO Yepe3 MPOBOJHUK, OT HAMPSXKEHUS Ha TPOBOJHUKE; UCCIEAOBAHUE MOCIEI0BATEIIBHOTO U Ma-
PaJIENIBHOTO COETMHEHUH MPOBOHUKOB): MJIAHUPOBAThH UCCIIEOBAHNE, COOMPATh YCTAHOBKY U
BBITIOJIHTH U3MEPEHUS, CIIeNYs MPEII0KEHHOMY TIJIaHy, (GUKCUPOBATH Pe3yabTaThl OJIYYCHHOM
3aBUCUMOCTH B BUJIE TaOJIUIl U TpaUKOB, JAeNIaTh BHIBOBI 110 Pe3yJabTaTaM UCCIEAOBAHUS;

— HPOBOAUTH KOCBCHHbBIC U3MCPCHU (1)I/I3I/I‘IGCKI/IX BCIINYHMH (y,Z[eJ'ILHaH TEINIOEMKOCTh BCIICCTBA,
COIMPOTUBJICHHUEC ITPOBOIHUKA, pa60Ta U MOIIHOCTD 3JICKTPHUYCCKOT'O TOKa)Z IJIAaHUPOBATb UBMCPCHMU,
CO6I/IpaTB IKCIICPUMCHTAIIbBHYIO YCTAHOBKY, CJICAYA npennox(eHHoﬁ HHCTPYKIUH, U BBIYUCIIATDH
3HAYCHUEC BCIINYHUHBI,

— co00aTh MpaBuiIa TEXHUKU 0€30IaCHOCTH MU padboTe ¢ 1a00paTOpHBIM 000PYI0BaHUEM;

— XapaxkTepu30BaTh MPUHIHIBI IEHCTBHUS U3YYEHHBIX IPHOOPOB U TEXHUUECKUX YCTPOHCTB € ONOPOi
Ha UX ONMMCaHUA (B TOM YHCIIE: CUCTEMa OTOIUIEHHSI TOMOB, TUTPOMETD, NTapoBas TypOHHa, aMIEpPMETP,
BOJIbTMETP, CYETUUK AJIEKTPUUECKOM SHEPTUH, 2JIEKTPOOCBETUTENbHBIE TPUOOPHI, HArpeBaTEIbHbIE
ANEKTPONPUOOPHI (IPUMEPHI), SJIEKTPUUECKHE TPETOXPAHUTEIH; DIEKTPOMATHUT, 3JIEKTPOABUTATENb
MTOCTOSIHHOTO TOKA), UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3NYECKUX ABJICHUI 1 HEOOXOAUMBbIE

CbI/ISI/I"IeCKI/Ie 3aKOHOMCPHOCTH,

— pacrno3HaBaTh MPOCThIE TEXHUUECKHE YCTPOMCTBA U U3MEPUTENIbHbIE IPUOOPHI IO CXEMaM U
CXEMaTUYHBIM PUCYHKAM (3KUJKOCTHBIH TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTaTeIb
BHYTPEHHET0 CTOPaHUs, JJIEKTPOCKOII, PEOCTAT); COCTABIIATH CXEMBbI JIEKTPUUECKUX IIeTei ¢
N0CJIEI0BATENbHBIM U MapaJlJIebHBIM COEAMHEHNEM AIIEMEHTOB, pa3inyasl yCIOBHbIE 0003HAUECHUS

9JICMCHTOB 3JICKTPUYCCKUX ueneﬁ;

— MPUBOJAUTH MPUMEPHI/HAXOJUTh HUH(POPMALIHIO O TPUMEPAX MPAKTUYECKOTO UCIIOJIb30BAHUS



(bu3HUeCKUX 3HAHUH B MOBCETHEBHOMN XU3HU JIJIS 0OecTeueHus 0€30MacHOCTH MPU 00paIeHu ¢ mpubo-
pamMu ¥ TEXHHYECKUMH YCTPONCTBAMH, COXPAHEHHSI 3J0POBbs U COOIIOICHHUS HOPM 3KOJIOTHIECKOTO
TIOBEJICHHSI B OKPYIKAIOIIeH cpejie;

— OCYIIECTBIISATH MOUCK MHPOPMAIIUN (PU3HUECKOTO CoaepkKaHus B ceTu IHTepHeT, Ha OCHOBE
UMEIOIINXCS 3HAHUH U yTEM CPaBHEHUS IOTIOTHUTEIBHBIX HCTOYHUKOB BBIIEIATH HH(POPMALIUIO,

KOTOpas ABJIACTCA HpOTHBOpeqHBOﬁ WJIM MOXKET OBITh He,HOCTOBepHOfI;

— HCII0JIb30BATh MPH BBHIMTOJHEHUH YUEOHBIX 3aJaHII HAYYHO-TIOMYJISIPHYIO JIUTEPATYpy (PU3UUECKOTO
CoJIepKaHus, CIIPAaBOYHbIE MaTepHallbl, pecypchl ceTh MIHTepHET; BlIafeTh IpuéMamMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBanus HH(GOpMAIK U3 OJTHON 3HAKOBOM CUCTEMBI B JPYTYIO;

— C03/1aBaTh COOCTBEHHBIC MMCHMEHHBIE U KPAaTKHE YCTHBIE COOOIIEeHUs, 000011ast nH(pOpMAIHIO U3
HECKOJIBKUX UCTOYHHKOB (DU3NYECKOTO CO/ICPIKAHNUS, B TOM YHCIIE TyOJIMYHO MPEACTABISATD PE3yIbTAThI
MPOEKTHON HMJIM UCCIIEIOBATEIILCKON NEATEIBHOCTH; IPH ATOM I'PAMOTHO HCIIOJIb30BATh H3y4YECHHBIH
NOHSATHHHBIN anmapar Kypca (GHU3HKH, COPOBOXKIATH BHICTYIICHUE MTPE3CHTALIUCH;

— IIPH BBIITOJIHCHHUHU y‘IC6HLIX IMIPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ (I)I/ISI/I‘{CCKI/IX IMpoueCCOB PaACIIpCACIIATh
00s13aHHOCTH B Tpynmne B COOTBETCTBHUU C IMTOCTABJICHHBIMU 3aa4aMH, CJICANUTD 3a BBIIIOJIHCHUCM ITJIaHA
HeﬁCTBHﬁ " KOPPCKTUPOBATH €TI0, AACKBATHO OLICHHUBATH COOCTBEHHBIN BKJIaa B ACATCIIBHOCTD I'PYIIIIBI;

BBICTpanBaTb KOMMYHHUKAaTUBHOC B33.PIMOI[€fICTBI/I€, IMPOABJIAA TOTOBHOCTD pa3pCliaTh KOHCI)JII/IKTBI.



TEMATHYECKOE IINIAHUPOBAHUE

Pemenne 3a1a4, CBA3aHHBIX C BBIYUCICHUEM KOJIMYECTBA TEIIOTHI M TEINIOEMKOCTH ITPH
TEMI000MeHe;

AHanM3 CUTYaIii MPaKTUIECKOT0 UCIOJIb30BAHHS TETIJIOBBIX CBOHCTB BELIECTB M MaTEPHAJIOB,
HAIPUMED B LIEJIAX SHEProcOe PEKEHUs: TEIIOM30IISLIHU, SHEProcOeperaroniue Kphiiiu,
TEPMOAKKYMYJIATOPBI U T. I1.;

Habmonenne sBnennii ncnapeHus ¥ KOHICHCAIUH;

HccnenoBaHue npoliecca UCIAPEHUs Pa3INUHbIX )KUKOCTEH;

OObsICHEHUE SBJICHUH MCIIAPEHUS U KOHICHCALUH Ha OCHOBE ATOMHO-MOJICKYJISIPHOTO Y4CHHSI;
Habnronenue u 00bsICHEHHE NTPOLIECCA KUTIEHUS, B TOM YKCJIE 3aBUCUMOCTH TEMIIEPATYPbl KUTIEHUS
OT JIaBJICHMS;

Onpenenenue (M3MepeHHe) OTHOCHTEIILHOM BIIAXKHOCTH BO3/TyXa;

Haburonenue npouecca miaBiaeHHs KPHCTAIMYECKOrO BEIIECTBA, HATIPUMED JIbJa;

CpaBHEHHUE MPOLIECCOB IIABJICHHUS] KPUCTAIUTMYECKHUX TEJl M Pa3MATYCHUs IPU HarPEBaHUH
aMop(dHBIX TeT;

OmnpeneneHue (M3MEPEHHE) yISIbHOM TEIJIOTHI IUIaBIeHUs JIba. OObSICHCHNE SIBICHUI IUIABIICHUS
U KPUCTAJUTH3ALHU HA OCHOBE ATOMHO-MOJIEKYJIAPHOTO y4EHHSI;

Perenne 3a1a4, CBA3aHHbIX C BBIYMCICHUEM KOJIIMYECTBA TEILIOTHI B IPOLIECCAX TEIIONEpeIadn
IPH TJIaBJICHUH ¥ KPUCTAJUIM3AlMH, HCIIAPEHNH M KOHJICHCALUN;

AHanM3 CUTYaIid MPaKTHYECKOro MPUMEHEHHS SIBIICHUH TUIaBJICHUS U KPUCTAITH3AIIH,
HaIpUMep, TIO0Jy4€HUE CBEPXUYUCTBIX MATEPUAJIOB, COJIeBas IPeJIKa H JIp.;

Amnanu3 paboTsl 1 00bSCHEHUE PHHIIMIIA AEHCTBUS TEIIIOBOTO JBUraTEIIs;

BerunciieHre KoJMYecTBa TEIIOThI, BBIASIISIOIETOCs IPU CrOPAaHUH Pa3IMYHBIX BUJOB TOIINBA, K
KIT nBuratrens;

OO6CyKICHUE SKOIOTNYECKUX MOCIEACTBUI NCTIONB30BAHMS JBUTATEIICH BHYTPEHHETO CrOPaHHUs,
TEMJIOBBIX ¥ TuipodsiekTpocTaniuii (MC — sKonorus, Xumus);

Ne | HaumeHnoBanue pa3geios u teM | KosuuecTBo yacoB Jara Buabl AesiTeJIbHOCTH Buasl, DJ1eKTPOHHBbIE
/I | IporpaMMbl H3Yy4YeHHs ¢opmbl (uudgposbie)
BCEro | KOHTPOJIbHBIE | MPAKTHYECKHE KOHTPOUIsI o6pazoBaTenbHbIe
paboThl paboThl pecypesi

Paznen 1. TenJioBble siBJI€HHST

1.1. | Crpoenne u cBoiicTBa Bemmecrsa | 7 1 0 Hab6mronenue u nHTEpIpETaIys ONBITOB, CBUACTEILCTBYIOLUIMX 00 AaTOMHO-MOJICKYJISIPHOM Ve http://school-
CTPOEHHH BELIECTBA: OIBITHI C PACTBOPEHHEM Pa3JIMUHBIX BELIECTB B BOJIE; or1poc; collektion.edu/ru
Pelenwe 3a1a4 110 OLEHUBAHUIO KOJMYECTBA ATOMOB MJIM MOJIEKYJI B €IMHKIIE 00bEMA BELIIECTBA; Tlucemennsiii | https://kopilkaurokov.ru
AHanu3 TeKcTa APEeBHUX aTOMHUCTOB (Hanpumep, pparmenta mosmsl JIykpeuus «O npupope KOHTPOJIB; https://www.yaklass.ru
BEILIC») ¢ U3IOKEHHEM 00OCHOBaHUI aTOMHOM TMITOTE3bI (CMBICIIOBOE uTeHHEe). OLeHka Kountponbhas | https:/resh.edu.ru
yOeaUTEIbHOCTH STHX 000CHOBAHHIA; paborta;
OO0BsicHeHNE OPOYHOBCKOTO ABHIKEHHUS, siBIeHUS Judy3unn pazauduii Meskay HUMH Ha OCHOBE
TOJI0KEHHUH MOJICKYJIIPHO-KHHETHYECKON TEOPUHU CTPOCHHS BEILIECTRA;
OOBsICHEHHE OCHOBHBIX Pa3JIMUUil B CTPOCHUY I'a30B, HKUIKOCTEH U TBEP/IBIX TEJ C
HCIIOJIb30BAHNUEM ITOJIOKCHU I MOJICKYJIIPHOKHHETHIECKON TEOPHH CTPOCHHUS BEIIECTBA;

1.2. | TensioBbIe Npouecch 21 2 2.5 Ha6itoeHne 1 00bsICHEHHE OIBITOB, IEMOHCTPUPYOIINX U3MEHEHUE BHYTPEHHEN SHEpruu Tena B | YCTHbIH http://school-
pe3yibTare TeIUIoNnepeaadd U padoThl BHEIIHUX CHIL; orpoc; collektion.edu/ru
HaGutoneHne 1 00bsICHEHHE OIIBITOB, 00CYKCHHE IIPAKTHYECKUX CUTYALMil, JEMOHCTPHPYFOLINX IMucemennsiii | https://kopilkaurokov.ru/
pas3ynyuHbIe BU/IBI TEIUIONEPEIAuH: TIUIONPOBOAHOCTD, KOHBEKIHUIO, H3ITyUYCHHE; KOHTPOJIb; https://www.yaklass.ru
HccnenoBanue siBICHUS TEINIOOOMEHA IPU CMEIINBAHUHU XOJIOIHOM U ropsiueii BOJbl; Kourpomsnas | https:/
Hab:rofieHne ycTaHOBICHHMS TEIIOBOTO PABHOBECHST MEX/Ty TOpsUCii M XOJIOAHOM BOMIO; pabora;
Omnpenenenne (M3MEPEHHE) KOJIMUECTBA TEIUIOTHI, IIOJyYCHHOT'O BOJOM IPH TEIUIOOOMEHE ¢ 3auer;
HArpeThiM METAJIMYECKAM LHINHIPOM; TIpaktiueckas
Omnpenenenne (MI3MepeHHE) YASIbHOH TEINIOEMKOCTH BEIIIECTBA; paborta;



http://school-/
http://www.yaklass.ru/
https://resh.edu.ru/
http://school-/
http://www.yaklass.ru/
https://resh.edu.ru/

Hroro o paszeny

28

Paznen 2. DinexTpuyeckne 1 MAarHUTHbIE

SABJICHUSA

2.1

DJIeKTPpHYECKHe 3aps/ibl.
3apsiaKeHHbIE TeJIa U UX
B3aumojeiicTeue

7

0.75

Ha6uroieHue u npoBeieHKE ONBITOB 110 JIEKTPU3ALIUH TEJ IIPU COIIPUKOCHOBEHUH M MHIYKLIUEH;
HabmtoneHue u 00bsCHEHHE B3aHMOJICHCTBHS OMHOMMEHHO U PA3HOMMEHHO 3apSKEHHBIX TEI;
OO0bsCHEHNE IPUHIINIIA ICHCTBUS 3JEKTPOCKOIIA;

OO0bsiCHEHHE ABJIECHUH 2JIEKTPU3ALIMH TIPU COIPUKOCHOBEHUH TEJI M MHIYKIIMEH C HCIIONIb30BAHHEM
3HAHUI O HOCUTENAX JIEKTPHUECKUX 3aps/IOB B BEILECTBE;

PacniosnaBanne u 00bsACHEHUE SBJICHHN JIEKTPU3ALIUH B IOBCEHEBHOM KU3HHU;

HabnroneHne 1 00bsICHEHHE OIBITOB, MWILTFOCTPUPYIOIIMX 3aKOH COXPaHEHUS JEKTPHIECKOT0
3apsna;

HabnroeHune OnbITOB 110 MOJICIMPOBAHUIO CHIIOBBIX JINHUH 3JICKTPUYECKOTO TTOJIS;

HccnenoBanue AeiCTBUS 3JIEKTPUYECKOTO MOJISI HA IPOBOJAHUKH U TUIIEKTPUKH;

YcrHblit
ompoc;
TTucbmeHHbIN
KOHTPOJIB;
KonTponbHas
paborta;

http://school-
collektion.edu/ru
https://kopilkaurokov.ru/
https://www.yaklass.ru

2.2.

IMocTosiHHBIH 1eKTPHYECKHiT

TOK

20

Ha6toneHue pa3snuyHbIX BUOOB JEHCTBHA JJIEKTPUYECKOr0 TOKA U 0OHAPYKEHUE STUX BUII0B
JICHCTBUS B ITIOBCEHEBHOM JKU3HH;

COopKa 1 HCHBITAHHE MICKTPUUESCKOMH LIEIH TOCTOSTHHOT'O TOKa;

H3MepeHue cuiibl TOKa aMIIEPMETPOM;

H3MepeHne 3J1eKTPUUECKOro HaNpsKEeHUs! BOJIbTMETPOM;

ITpoBenenue U 0OBbACHEHHE OIBITOB, JIEMOHCTPUPYIOIIUX 3aBUCUMOCTh 3JIEKTPHYECKOT0
CONPOTHUBJICHUS IIPOBOJHMKA OT €r0 JUIMHBI, IUIONIAIU [OIEPEUYHOr0 CEYEHUs U MaTepUaa;
HccneoBanue 3aBHCUMOCTH CHIIBI TOK, TPOTEKAIOIET0 YePe3 PE3UCTOP, OT CONPOTHBIICHHS
PE3UCTOpa U HANPSHKEHUSIHA PE3UCTOPE;

IpoBepka npaBuJa CIOKEHHUS HAPSKEHU TIPU TI0CIIE10BATEIbHOM COEIMHEHUHU JIBYX
PE3HCTOPOB;

ITpoBepka npapuia Ul CUIIbI TOKA IIPH NapaLIe]IbHOM COEIMHEHUH PE3UCTOPOB;

AHaJIN3 CUTYalHii OCIIEA0BATEIBHOTO H IapaJIeIbHOTO COSAMHEHUS TPOBOJHUKOB B JOMALITHUX
JIEKTPUYECKUX CETSX;

Pemenue 3ana4 ¢ ucnosb3oBaHueM 3akoHa OMa 1 hopmyin pacuéra 31eKTPUIECKOro
COMNPOTHUBIICHHUS TIPH MOCJIEA0OBATEIBHOM U MapaJuIeIbHOM COeIMHEHUH TPOBOJHUKOB;
Ornpezenenne paboThI HIEKTPHYECKOTO TOKA, IIPOTEKAOIIETO YEPE3 PE3UCTOP;

OrnpezeneHne MOIHOCTU IEKTPUUECKOTO TOKA, BBIIEIAEMOI Ha PE3UCTOPE;

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA YEPE3 JaMIIOUKY OT HANPsOKEHUs Ha Hel;
Omnpenenenne KI1/] narpesarens;

HccnenoBanue npeodpa3oBaHust SHEPIHUH MIPHU MOABEME IPy3a SJIEKTPOABUTATENICM;

OOBsICHEHUE YCTPOWCTBA U NPHHIIUIA ACHCTBUS JOMAIIHHUX 3JI€KTPOHATPEBATEIIBHBIX IPUOOPOB;
OObsCHEHUE TPUYHH KOPOTKOT'O 3aMBIKAHHs M MPUHIUIA JIEHCTBHS IUIaBKUX PEJOXPaHUTENCH;
Pemienue 3ana4 ¢ ucnonb3oBaHueM 3akoHa Jxoyns—IJlenna;

HaGutojeH1e BOSHUKHOBEHHS 3JIEKTPUYECKOT0 TOKA B SKHIKOCTH;

YcrHblit
or1poc;
TTucemeHHBII
KOHTpOJIB;
Konrponenas
pabora;
IIpakTnueckas
pabora;

http://school-
collektion.edu/ru
https://kopilkaurokov.ru/
https://www.yaklass.ru

2.3.

MarHuTHbI€ sIBJICHHS

1.75

HccnenoBaHue MarHUTHOTO B3aMMOZICHCTBHS TOCTOSIHHBIX MATHUTOB;

H3yueHne MarHUTHOTO 110711 IOCTOSTHHBIX MArHUTOB IIPU UX 00bEAMHEHNH U PA3IEICHUM;
ITpoBeaeHuE ONBITOB O BU3YaJIM3aLMHU MOJISl HOCTOSHHBIX MAarHUTOB;

HW3yueHue sBICHUs HAMArHUYMBAHUS BELIECTBA;

HccnenoBanme JeHCTBUS DIIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY;

ITpoBeeHKE ONBITOB, AEMOHCTPHPYFOLINX 3aBUCHMOCTb CHJIbI B3aUMOAEHCTBHS KATYIKU C TOKOM
M MarHuTa OT CHJIBI M HAIIPaBJICHHs TOKA B KaTYIIKeE;

AHanu3 cuTyauuii mpakTHYECKOro IPUMEHEHHS 3JI€KTPOMArHUTOB (B ObITOBBIX TEXHHUECKUX
YCTpOICTBAX, IPOMBIILICHHOCTH, MEAUIINHE);

HW3yueHue NeiicTBUS MArHUTHOTO 0I5 HA IPOBOJHHUK C TOKOM;

W3yuyenue nefcTBUS 2IEKTPOIBUTATEINS;

W3mepenne KI1JI anekTpoaBUraTeabHON yCTAaHOBKY;

PacnosHaBaHue ¥ aHAJIM3 Pa3JIMYHBIX IPUMEHEHHI 2JIEKTPOIBUIaTe el (TpaHCIIOPT, OBITOBbIE
YCTpOWHCTBA | Ip.);

http://school-
collektion.edu/ru
https://kopilkaurokov.ru/
https://www.yaklass.ru
https://resh.edu.ru



http://school-/
http://www.yaklass.ru/
https://resh.edu.ru/
http://school-/
http://www.yaklass.ru/
https://resh.edu.ru/
http://school-/
http://www.yaklass.ru/
https://resh.edu.ru/

2.4. [ DnekrpomaruuTHas uHaAyKuus | 4 0 0 OMBITHI 10 UCCIIEIOBAHUIO SIBJICHUS YIEKTPOMAarHUTHOM MHTYKIIUH: HCCIIEI0BAHUE U3MEHECHHH http://school-
3HAYEHHS U HANPABJICHUS] MHIYKIIHOHHOTO TOKa; collektion.edu/ru

https://kopilkaurokov.ru/
https://www.yaklass.ru
https://resh.edu.ru

Hroro no pazaeny 37

PesepBHoe Bpemst 3

OBLIEE KOJIMYECTBO HACOB I10 68 6.75 7.25

TIPOI'PAMME



http://school-/
http://www.yaklass.ru/
https://resh.edu.ru/

INOYPOYHOE IINTAHUPOBAHUE

Ne | Tema ypoka KosunvecTBO 4acoB Hara | Buasl, Ooopynos
n/n (¢popmbl aHue
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE
KOHTPOJIA «Touku
padoThI padoThI
pocTay

1. | OcHOBHBIE MONOKEHUS 1 0 0 Yerubii
MOJIEKYJIIPHO-KMHETHYECKON OIIpOC;

TEOPUU CTPOCHHSI BEIIESCTRA.
Macca u pazMepsl aTOMOB U
MOJIEKY.

2. | OnBITHI, MOATBEPKAAFOIITIE 1 0 0 YcTHBIIT
OCHOBHBIE MTOJIOKEHUS OTIpoC;
MOJIEKYJIIPHO-KUHETUYECKOI
TEOpHH.

3. | Moxenu tBEporo, xkuakoro u |1 0 0 Ycrubii
ra3000pa3HOro COCTOSHUI OIpoC;

BelecTBa. Kpucrammueckue u
amopdHbIe Terna.

4. | OObsICHEHHE CBOIMCTB ra3os, 1 0 0 YcTHbIN onpoc;
JKUAKOCTEN U TBEPJBIX TET HA IInceMeHHBIN
OCHOBE TIOJIO’KEHU I KOHTPOJIb;
MOJIEKYJISIPHO-KUHETHUECKOM TectupoBanue;

TEOpHH.

5. | CmauuBanue u Kanuuisipasie | 1 0 0 YcrHbii
SIBIICHUSL. OIIpoC;

6. | TeruoBoe pacupenue u 1 0 0 VeIl
ckartue. OIpOC;

[InceMenHbIn
KOHTPOJIb;

7. | Kontponbhas pabotaNel 1 1 0 KoHntponbHas
«CTtpoeHue u CBOMCTBA pabora;

BEIIECTBA TectupoBanue;

8. | Temmnepatypa. CBsi3b 1 0 0 Vel Jatuuk
TEMIEPATYPHI CO CKOPOCTHIO OTIpoC; TeMIepa
TEIUIOBOTO JIBHYKEHUS YACTHII. TYpHI

9. | BHyTpeHHss dHEeprusl. 1 0 0 YcrHbii

OITpoc;

10. | CiocoObl U3MEHEHUS 1 0 0 YcrHbii

BHYTPECHHEH SHEPrUu: OIIpOC;

TETIonepeiaya 1 COBEpIICHUE
paboThI.




11.

Buael Tenonepenaun:
TETJIONPOBOJHOCTb,
KOHBEKIUS, U3ITyYCHUE.

YcTHBIN

OIpoC;

12. KonnuecTBO TEMIOTHI. YcTHbIi onpoc;
TectupoBanue;

13. Y aenbHas TETUIOEMKOCTh YcTHBIH
BEIIeCTBA. OIIpoC;

14, TennooOMeH U TEIIOBOE YcrHbIi
paBHOBecHEe. YpaBHEHUE OTpoc;

TEIUIOBOrO OanaHca. [TucbmMeHHbIM
KOHTPOJIb;

15. JlaGopaTtopHnas paboralNe 1 [Ipaktuueckas | JaTumk
«HccnenoBanue sBJICHUS pabora; TeMIepary
TeriooOMeHa pu pBI
CMEIIUBAHUU XOJOIHOM U
ropsiaeit BOIb»

16. Jlaboparopnas padotalNe 2 [IpakTrueckas
«Onpenenenue yaenbHON pabora;

TEIJIOEMKOCTH BEILIECTBA

17. KonTponbnas padorta Ne 2 o KoHnTposnbsHas
TeMe «PacyeT konnuecTa pabora;

TEIJIOTh»

18. IImaBieHue U OTBEpAEBAHUE YcTHBIN JlaTuuk
KPUCTAJUTMYECKUX BEIIECTB OTIpoC; TeMIiepaT

[IncbMeHHBI | ypBI
KOHTPOJIb;

19. VY enbHas TeTIoTa TUIaBJICHUS. YcTHBIH
ompoc;
[TnceMenHbIN
KOHTpOJIb;

20. [TapoobpazoBanue u Vel Jatuuk
KoHJieHcanus. Mcnapenue OTIpOC; TeMIiepaT

[IncemMeHHBI | ypBI
KOHTPOJIb;

21. Kunienne. Y nenpHast Temnora VcTHbBIM
napooOpa3oBaHusl. Ompoc;

[TnceMenHbIN

KOHTPOJIb;




22. 3aBUCHUMOCTb TEMIIEPATYpPBI 0 VYcTHbIN Jatuuk
KHUIIEHUS OT aTMochepHOoro OTIpoC; TeMmnepar
JIaBJICHUSL. [IuceMeHHBIN | ypbl U

KOHTPOJIb; JTaBJICHUS

23. BnaxxnocTs Bo31yXa. 0.5 YcTHBIIT
JlaGopaTtopHnast pabota No OIpoc;
3«Omnpenenenne [TpakTrueckas
OTHOCHUTEIILHOU BJIAXKHOCTHU pabora;

BO3/IyXa»

24. DHeprus ToMBa. Y ieiabHas 0 VcTHBIH
TEIIOTa CTOPaHUS. OI1poC;

25. Kontponbnas padora Ne3 mo 0 KoHnTposnpHas
Teme «/3MEHEeHHEe arperaTHbIX pabora;

COCTOSIHMH BELIECTBA»

26. [TpuHIUIB pabOTHI TETIIIOBBIX 0 VYcTHbIHI
JBUTATENeH. OTIpoC;

27. KIIJI TenmoBoro gBurarers. 0 VcTHBIN
TerioBbIe JBUTATEIN H OIIpOC;
3al[UTa OKPYKaroIIEH Cpe/Ibl

28. 3aKOH COXpaHCHHS U 0 YcTHBIH
MIpEeBpAICHHs SHEPTUU B OIpoc;

TEIUIOBBIX IMpolieccax

29. Onektpusanus Ten. /[sa 0 VcTHBIT
POJIa AIEKTPHUECKUX OIIpoc;
3aps/ioB.

30. B3aumoelicTBue 3apsKeHHBIX 0 YcTHBIH
ten. 3akoH Kynona. OTIpoC;

31. DNEKTPUYECKOE TOJIE. 0 YcTHBIN onpoc;
HarmpsxénnocTs TectupoBanue;
AIIEKTPUUYECKOTO TOJIS.

[TpuHIMI CyTIepTO3UITIH
AIIEKTPUYECKUX TTOJIEH
32. Hocurenn snexkrpuyueckux 0 YcrHbii
3apsiA0B. DJIEMEHTapHBIN OIpoc;
JJIEKTPUUYECKUHN 3aps]T
33. Crpoenue aToMa 0 Vel
OIIpOC;

34. [IpOBOTHUKY ¥ TUATICKTPUKH. 0 YcrHbii
OTIpoC;
[IncemMeHHBIM

KOHTPOJIb;




35. 3aKOH COXpaHEeHHUs 0.75 0 KonrponbHas
AIEKTPUUYECKOTO 3aps/ia. pabora;

Kontponbnas padora Ne4 o
TeMe «DNeKTpu3alus Tell.
CtpoeHue aToMay.

36. DIIeKTPUYECKHI TOK. Y CIIOBUS 0 0 YcrHbIi
CYIIIECTBOBAHUS OIpoC;

AIIEKTPUIECKOTO TOKA.

37. W cTouHNKH TOCTOSTHHOTO 0 0 VYerubii
TOKa. OI1poC;

38. JleficTBHSI SIIEKTPUUECKOTO 0 0 VYcrHbIM Jatuuk
TOKA. OTIpoc; TeMIepar

IIncbMeHHBI | ypBI
KOHTPOJIb;

39. DNEKTPUYECKHUIA TOK B 0 0 YcTHBIH
KUJKOCTAX U ra3ax. OTIpoC;

40. DJeKTpUUecKas 1enb. 0 0.5 [TpakTrueckas
JlaGopaTtopHnast pabota No pabora;
4«Co0opka u rnpoBepka paboThl
AIEKTPUYECKOMN LETH
MIOCTOSTHHOTO TOKa)

41. Cuna Toka. JlaboparopHas 0 0.5 [MpakTudaeckas | [{udposoit
pabotalNe 5 «M3mepenue u pabora; aMIIepMeET
pEeryIMpoBaHUE CHIIBI TOKa» p

42. DIIEKTPUUECKOE HAIPSIKEHUE. 0 0.5 [Tpaktnueckas | [{udbposoit
JlaboparopHas paboralNe 6 pabora; BOJIBTMETP
«3mepenune u peryimpoBaHue
HATIPSDKESHUSD)

43. CornpoTHBiIeHNE MPOBOAHHKA. 0 0 YcrHbii

OIIpOC;
[TnceMenHbIN
KOHTPOJIb;

44. VY nenapHOE CONMPOTUBICHUE 0 0 VcTHBII
BEIIECTBA. OITpoc;

45, 3akon Oma 151 ydacTka 1erH. 0 0 YcTHBIIT

OIIpOC;
46. Pemenue 3amau ¢ 0 0 ITuceMeHHEBIH

UCIOJIb30BaHMeEM 3akoHa Oma.

KOHTPOJIb;




47. ITocnenoBarenpbHOE U 0 VcTHbBII
napajuieJIbHOE COeIMHEHUE OTIpoC;
MIPOBOJHUKOB.

48. Pemenue 3amay ¢ 0 [TuceMeHHEBIN
UCTIOJIb30BaHUEM (HOPMYIT KOHTPOJIb;
pacdéra dJIEKTPUYECKOTO
COTPOTUBIICHUS TIPU
MOCIIEI0BATEIHHOM U
napajuIeIbHOM COSTMHCHUN
MIPOBOTHHUKOB.

49. Kontponbnas padora Ne 5 o 0 Konrponbhas
TeMe «NEKTPUUECKUNA TOK pabora;

50. PaboTa smekTpuueckoro Toka. 0.75 [TpakTrueckas
JlaboparopHuas paboralNe 7 pabora;
«Omnpenenenue pabOTHI
IIEKTPUIECKOTO TOKA,

UYIIECTO Yepe3 Pe3UCTOP»

ol. MoOUIHOCTB 2JEKTPUYECKOTO 0.75 [IpakTrueckas

Toka. JJaboparopnas paborta No pabora;

8 «OnpeneneHre MOIHOCTH

AIEKTPUUYECKOTO TOKA,

BBIJICTISIEMOI HA PE3UCTOPE»

52. 3akoH J[xxoyns— Jlenua. 0 VcTHBIT

OIIpoC;
[TucbmeHHbIM
KOHTPOJIb;

53. Pemenne 3amau ¢ 0 [TuceMeHHBII
MCIIOJIb30BaHUEM 3aKOHA KOHTPOJIb;
Jxoyns— Jlenna

54, DIIEKTPUUYECKHE LIETTH U 0 VcTHBIT
MOTPEOUTEITN IICKTPUICSCKOMH OTIpoc;
sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

55. KonTponbras padota Ne 6 1o 0 KonTpoisHas
teme «PaboTa 1 MOIIHOCTD pabora;
AIIEKTPUIECKOTO TOKA

56. [TocTosiHHBIE MAarHUTHI. 0 VYcrHbIM Jatuuk
B3anmoneiicTBre MOCTOSTHHBIX OITpOC; 3IIEKTPO
MarHuTOB MarHUTH

oi
UHIYKIH
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o7. MarnautHoe nosie. MaraHuTHOE 0 YcrHbIi
noJie 3eMJIM U €ro 3HaueHue OTIpoC;
IS )KU3HU Ha 3eMiie.

58. OneiT Opcrena. Jlaboparopras 0.75 [TpakTrueckas
pabota Ne9 «MccnenoBanue pabora;
JIEUCTBUS JIEKTPUUYECKOTO
TOKa HA MAaTHUTHYIO CTPEJIKY»

59. MarauTHoe 1moJe 0 YcTHBIH
ANEKTPUYECKOTO TOKA. OI1poC;
[Ipumenenue
3JIEKTPOMArHuTOB B TEXHHKE.

60. JlelicTBME MAarHUTHOTO ITOJIS Ha 0 VYcrHbIM
MIPOBOIHHK C TOKOM. OTIpoc;

[TucbmeHHbIM
KOHTPOJIb;

61. DIEeKTPOABUTATEIb 0 Ycrubii
MOCTOSTHHOTO TOKA. OTIpoC;
Hcnonw3oBanue
AEKTPOABUTaTENEH B
TEXHUUYECKUX YCTPONCTBaX U
Ha TPaHCIOpTE.

62. JlaGopatopHas pabotalNe 10 1 [TpakTnueckas
«KonctpyupoBanue u pabora;
U3y4eHue paboThl
AJIEKTPOIBUTATEIIS

63. KonTponbras padorta Ne 7 o 0 KonTpossHas
TeMe «MarHuTHbIE SIBICHUS pabora;

64. OnebiTel @apanes. SABnenue 0 VcTHBIN
JIEKTPOMATrHUTHOW WHIYKIIHH. OTIpoC;
IIpaBuno Jlenna.

65. Onexrporerepatop. CriocoOb 0 YcTHBIH
MOJTyYEHUS DIIEKTPUIECKON OTIpoC;
DHEPTHH.

66. DJIIEKTPOCTAHIIUU Ha 0 VcTHBII
BO300HOBJISIEMBIX HCTOYHHKAX OTIpoC;
SHEPTHUH.

67. O06001IeHIe U3YIEHHOTO 0 YcTHbI
MaTepuaia OTIpoC;

68. O060011eHre U3YIEHHOTO 0 YcTHbBIH

marepuaia

OIIpoc;




OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68

6.75

7.25




YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YYHEHUKA

®dusuka, 8 knacc/[lepeimkun .M., UBanos A.U., AkunonepHoe o61mecTBo «M31aTenbcTBO
«IIpocBemenuey;
BBenute cBoii BapuaHT:

METOAUYECKHUE MATEPHUAJIBI 1JI1 YYUTEJIA

1. ®usuka 8 knacce, [lepplkuH

2. lunaxktuueckue marepuainsl: A.E Mapon, E.A. Mapon; M.Ipoda; 2018,

3. Meronndeckoe nocodue k yueOHnky «dusuka 8».H.B.@unonosuy; poda,2018.

4. CaMOCTOSITeIIbHBIC U KOHTPOJIbHBIE paboThl k yueOHuKy A.B.Ilepeimkuna. M.: JIpoda, 2017;
HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://school-collektion.edu/ru

https://kopilkaurokov.ru/
https://www.yaklass.ru

https://resh.edu.ru

[MudpoBoe nabopaTopHoe 060pyAOBaHUE (TOUKA POCTA)


http://school-collektion.edu/ru
https://kopilkaurokov.ru/
http://www.yaklass.ru/
https://resh.edu.ru/

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOTI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHHE

JvnakTuueckuii Marepuan

OBOPYJOBAHMUE 1151 IPOBEJEHUS IABOPATOPHBIX, IPAKTUUYECKHUX PABOT,
JTEMOHCTPALIUN

O6opynoBaHue 1isi IEMOHCTPAIMI U OMBITOB:
TennonpuéMHuK

Monens OpOYHOBCKOTO JIBUKCHHUS

Habop xanumisipos

Mogpenb ABUTATENs BHYTPEHHETO CrOpaHUs
DIEKTPOMETPHI ¢ IPUHAAISIKHOCTAMHU
[TpuGop m1st IEMOHCTpAIK B3aUMOICHCTBHS TOKOB
KommuiektT MarHuToB 1yrooopa3HbIx
KoMmuiexT uist JeMOHCTpaluy CBOMCTB AJEKTPOMArHUTHBIX BOJH
Konzgencarop 1eMOHCTpallMOHHBIIH
TepMoIapa

DNEeKTPOMarHuT pa3oopHbIi

O6opynoBanue it 1Ta00pPaTOPHBIX PadoT:
AMIiepMeTpsl 1a00paToOpHbIE

BoabsTmerpsr ntabopatopHbie
MunnuamnepMmeTpsl

TepmomeTpsl 1ab0opaTOpHBIE

HITaruBsl 1a00paTOpHbIE

[{unuHIpBl U3MEPUTENHHBIC

Kuntoun 3ambikanus

Peocratel non3yHKoOBbIE

MarunuTsl 1a0opaTopHbIC

Becsb! yueOHble ¢ rupsamu

JIaGopaTOpHBI HCTOYHUK MTOCTOSIHHOTO TOKa






