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MNOACHUTEJIbBHAS 3AITMCKA

ConeprkaHue nporpaMMbl HalIpaBIeHO Ha (POPMUPOBAHHUE €CTECTBEHHOHAYYHOM IPaMOTHOCTH YYaILUXCS U
OpraHu3aIIo U3y4YeHUs: (PU3MKU Ha JeSITeIbHOCTHON OCHOBE. B Hell yUUTHIBaIOTCS BO3MOXKHOCTH MTPEIMETA
B peanuzauuu TpedoBanuii ®I'OC OO0 k miaaHupyeMbIM JTHYHOCTHBIM U METAIPEMETHBIM PE3YJIbTaTaM
00yueHus, a TAK)KEe MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYUYHBIX YYEOHBIX IIPEIMETOB Ha YPOBHE
OCHOBHOTO O0IIIer0 00pa3oBaHusl.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «®PU3UKA»

Kypc puszuku — cucremooOpa3yrominii st €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB, TOCKOIBKY
busznyecKre 3aKOHBI JISKAT B OCHOBE TIPOIIECCOB U SBICHUH, N3y9aeMbIX XUMHUEH, OMOJIOTHEH, aCTPOHOMUEH
u ¢usnyeckoi reorpadueii. Pu3znka — 3TO MPEIMET, KOTOPHIH HE TOJIBKO BHOCHUT OCHOBHOM BKJIAJI B
€CTECTBEHHOHAYYHYIO0 KapTHUHY MUpPA, HO U MPEAOCTaBIIAECT HauOoJee ICHbIe 00pa3Ilbl MPUMEHEHUSI HAYYHOTO
METO/Ia TIO3HAHMSI, T.€. CII0CO0a MOYICHHS TOCTOBEPHBIX 3HAHMIA 0 Mupe. Hakowner, ¢puznka — 310
MPEAMET, KOTOPBIA HAPSATY C IPYTUMHU €CTECTBEHHOHAYYHBIMU MPEMETaMU JOJKEH AaTh MKOJIbHUKAM
MIPEICTABJICHUE 00 YBIICKATEIHbHOCTH HAYYHOT'O UCCIICIOBAHUS U PAJIOCTH CAMOCTOSITEIBHOTO OTKPBITHS
HOBOT'O 3HAHMUSI.

OpHa 13 MIaBHBIX 33/1a4 PU3NIECKOT0 00pa30BaHUs B CTPYKType O00IIero oOpa3oBaHus COCTOUT B
(bopMUPOBAHUU €CTECTBEHHOHAYYHOU IPaMOTHOCTH M UHTEpEca K HayKe y OCHOBHOM Macchl 00y4aronumxcs,
KOTOpBIE B JalIbHENIIIeM OyIyT 3aHTHI B CAaMBIX pa3HO 00pa3HbIX cdepax nestenbHocTH. Ho He MeHee
BAYKHOU 3aJ1a4€il SIBJSETCS BBISBICHUE U MOATOTOBKA TAJaHTIMBBIX MOJIOJBIX JHOJAEH JJI MPOJOIKEHUS
o0pa3oBaHus U JalbHENIIEH MpodecCHOHANbHON AESITETbHOCTH B 00JIACTH €CTECTBEHHOHAYUHBIX
UCCJICIOBAaHUM U CO3JaHUH HOBBIX TeXHONIOTUN. COrIacHO MPUHATOMY B MEXIYHAPOJIHOM COOOIIECTBE
onpeneneHuto, EctecTBeHHOHAayYHast TPaMOTHOCTB — 3TO CITOCOOHOCTH YeJIOBEKA 3aHUMATh aKTUBHYIO TPaK-
JAHCKYIO TTO3HITUIO TT0 OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HAyKaMU, U €ro
TOTOBHOCTb MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UJIesMHU. HaydHOrpaMOTHBIN YEIOBEK CTPEMHTCS
y4acTBOBaTh B apTyMEHTHPOBAHHOM OOCYKJIEHUH MPOOJIeM, OTHOCSIIIUXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHSIM, 4TO TPEOYET OT HEro CISAYIOMNUX KOMIIETEHTHOCTEH:

— HaY4YHO O0OBICHATH SIBJICHHA,
— OIICHUBATh U TIOHUMATh 0COOCHHOCTH HAaY4YHOI'O UCCJICAOBAHUA,
— HHTCPpHPCTUPOBATH JAaHHBIC U UCITOJIB30BATh HAYUYHBIC JOKA3aTCIILCTBA AJIA ITOJTYUCHUS BBIBOJOB.

N3ydenue pu3nku ciocoOHO BHECTH peIIaONInil BKIaJ B JOPMUPOBAHNE €CTECTBEHHOHAYYHON
TPAaMOTHOCTH OOYJarOITUXCS.

HEJIN U3YYEHUA YYEBHOI'O IPEJIMETA «®PU3UKA»

Lenu n3yyenus (HU3MKU Ha ypOBHE OCHOBHOI'O 00I11ero o0pa3oBaHus onpeaeneHs! B Konnenuun
npenojiaBaHus yueoHoro npenmera «®dusnka» B 00pa3zoBaTebHbIX opranuzanusx Poccuiickoii @eneparum,
peau3yIoLIMX OCHOBHBIE 00111e00pa3oBaTeIbHbIe IPOrpaMMBbl, YTBEp K IEHHOH perienuem Komnernu
MunucrepcTBa npocsetienus: Poccuiickoit @enepanyu, mporokoi ot 3 nexkadbpst 2019 r. Ne [TK4BH.

Henu nzydyenus Gusmnku:

— MnpuoOpeTeHrne HHTepeca U CTpeMIIeHUs1 00ydJaloluXcsl K HAyYHOMY U3yUYEHHUIO TPUPOIBI,

pa3sBUTHE HMX MHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

— Pa3BUTHC HpGI[CTaBJIeHI/Iﬁ 0 HAYYHOM MCTOJC MMO3HAHUA U (I)OpMI/IPOBaHI/Ie HUCCICI0BATCIBCKOTO
OTHOIICHMHS K OKPYKaIOIIUM ABJICHUAM,



— (opMHUpOBaHME HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4eHHUsI OCHOB CTPOCHHS MaTepUH U
(dbyHIaMEHTATBHBIX 3aKOHOB (PU3HKHU;

— ¢opMHpOBaHUE MPEACTABICHUHN O POJIM (DU3UKH JIJIST Pa3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
U TEXHOJIOTHIL;

— pa3BHUTHE NPEACTABICHUI 0 BO3MOXKHBIX cepax Oyayiel npodeccnoHaIbHOM 1eATebHOCTH,
CBSI3aHHOM C (PU3MKOM, MOJITOTOBKA K JabHEHIIEMY O0Y4YEHHIO B 3TOM HAIlPaBICHUH.

JlocTr)keHHe ITUX 1eNiei Ha yPOBHE OCHOBHOTO 00I1Iero 00pa3oBaHus 00€CIICUNBACTCS PEIICHUEM
CIICIYIOIIMX 3a/1a4:

— an06peTeHHe 3HAHUM O JUCKPETHOM CTPOCHHUH BCIICCTBA, O MEXAHNYCCKUX, TCIIJIOBBIX,
QJICKTPUYCCKUX, MAHUTHBIX U KBAHTOBLIX ABJICHUAX

— MpUOOpPETeHNE YMEHU ONMHUCHIBATH M OOBSICHATH (DU3MUECKUE SIBJICHUS C UCIIOJIE30BaHUEM
MOJTyYCHHBIX 3HAHUI;

— OCBOCHHE METOJIOB PEHICHHUS POCTEHIINX PACYETHBIX 33124 C UCTIONB30BaHUEM (PU3HUECKUX
MOZEJIEH, TBOPUYECKUX U IIPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

— Pa3BUTHUC YMGHI/Iﬁ Ha6J'IIOI[aTB INPpUPOAHBIC ABJICHUA U BBIIIOJIHATDL OIIBITHI, J'Ia60paTOpHBIe pa6OTI>I n
OKCHCPUMCHTAJIBHBIC UCCIICAOBAHUA C UCITIOJIB30BAHUEM U3MCPUTCIIbHBIX HpI/I60pOB;

— OCBOCHHE MPUEMOB PabOTHI ¢ HHPOPMAITUEH PUINISCKOTO COACPIKAHUS, BKIIFOYAs HH(OPMAIIHIO O
COBPEMEHHBIX JIOCTHKCHUAX (DU3MKH; aHAIIU3 M KPUTHUECKOE OIICHUBAHKE HHPOPMALIUY;

— 3HAKOMCTBO O chepamu MpoPecCUOHANTBHOMN AeATeIbHOCTH, CBI3aHHBIMU C (DU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3UUECKOMN HAYKH.
MECTO YYEBHOTI'O NIPEJMETA «®U3UKA» B YUEGHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OO0 ¢usuka sBasercs 00s3aTeIbHBIM IPEIMETOM HAa YPOBHE OCHOBHOTO

oOmiero oopazoBanusd. JlaHHas mporpaMmMa mpeaycMaTpuBaeT u3ydeHue Gu3uku Ha 6a30BOM ypOBHE B 8
KJjlacce B 00béMe 68 4acoB mo 2 4aca B HEIEIIO.



COJEPKAHUE YYEBHOI'O IIPEAMETA

Pa3gen 1. TemyioBble ABJIeHUS

OCHOBHBIE TIOJIOKECHHSI MOJIEKYJIIPHO-KMHETHYECKONM TEOpUM CTPOCHHUs BelecTBa. Macca M pa3mepsl
aTOMOB U MOJIEKYJ1. OIBITHI, OATBEPKAAIOLINE OCHOBHBIE TIOJI0KEHUS MOJICKYJIIPHO-KMHETUYECKOU TEOPUH.

Mogenu TBEPAOro, )KUAKOIO M ra3000pa3HOro cocTosHuM BemecTsa. Kpucrananueckue 1 amopgHble Tema.
OOBbsicHEHHE CBOMCTB ra3oB, XKHIKOCTEH U TBEP/BIX TEJ HA OCHOBE MOJIOKEHUH MOJIEKYISIPHO-KMHETUYECKOM
Teopun. CMauMBaHKE U KallWJUIAPHBIC sABJIEHUS. TEeIIoBOe pacIMpEHUE U CKaATHE.

Temmnepatypa. CBsi3b TEMIIEPATyPBI CO CKOPOCTBIO TEIUIOBOT'O JIBUKEHUS YACTHII.

Buytpennss sneprus CriocoObl U3MEHEHUS BHYTPEHHEH SHEPIrUu: TeIIonepeaaya u CoBepIIeHre paboThI.
Buae! Teronepenadyn: TEMI0ONPOBOJHOCTD, KOHBEKLIUSA, U3ITyYCHHUE.

KonnyecTBo TemioTsl. Y aenbHas TEMIIOEMKOCTb BellecTBa. Terioo0MeH U TEIIOBOE PaBHOBECHE.
VYpaBHeHue TemioBoro Oanaxca. [lnapnenue u oTBepeBaHle KPUCTANIMYECKUX BELECTB. Y iebHas
TeruioTa riasieHus. [lapoodpasosanue u konaeHcauus. Mcnapenune (MC). Kunenue. Y aenpHas Temiora
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHHsI OT aTMOC(epHOro aBieHus. BraxxHocTs Bo3ayxa.

OHeprus TOIIMBA. Y J€NIbHAs TEIUIOTa CrOPaHUs.

[Tpunumns! padots! TemnoBbix asurareneil. KI1J[ termoBoro apuraresns. TemioBele ABUTaTeIN U 3alluTa
okpyxatomiet cpeabl (MC). 3akoH coxpaHeHHUs ¥ IPEBpaILeHHs SHEPIUU B TeIUIoBbIX npoueccax (MC).

Hemoncmpayuu

. HabGnronenue OpOYHOBCKOTO JIBYOKEHHS

. Habmonenue nuddysun

. HaGmroienue siBieHn CMaurMBaHUS U KAITWJUIAPHBIX SBJICHUN

. Habmoienue TenaoBoro pacumpeHus Tel

. I3aMeHeHue naBneHus ra3a npu U3MeHeHHH 00bEMa U HarpeBaHUU WA OXJTKICHUH
. [IpaBuna u3MepeHus TeMIepaTypsl

. Buner Terionepenaun

. OxJtaxIeHre TIpU COBEPIICHUH PaOOTHI
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. HarpeBanue npu coBepiiiennn paboThl BHEIIHUMHU CHUIIAMU
10. CpaBHeHue TEeTTOEMKOCTEN pa3IUYHBIX BEIIECTB

11. HabGmroneHue KueHust

12 HabmntoieHne moCTOSIHCTBA TEMIIEPATYPhI MPH MIIaBICHUH
13. Moienu TEmIoBLIX ABATATENIEH

Jlabopamopuvie pabomul u onvimol

1. OnbITHI 10 OOHAPYKEHUIO ASUCTBHSI CHUII MOJICKYJISIPHOTO TIPUTSKEHUS

2. OnBITHI 1O BRIPAIIMBAHUIO KPUCTAIUIOB MIOBAPEHHOMN COJIM UJTH caxapa

3. OnBITHI 110 HAOTIOACHHUIO TETJIOBOTO PACIIMPEHUS Ta30B, )KHIKOCTEH U TBEPIBIX TEIl

4. OmpeneneHue naBieHUs BO3ayXa B OaUIOHE IITIPHIlA

5. OnBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD JaBJICHUSI BO3/1yXa OT €ro 00bEMa 1 HarpeBaHUs WU
OXJIAKICHUS

6. [IpoBepka rumoTe3bl TMHEHHONM 3aBUCUMOCTH JITMHBI CTOJIOUKA KUJKOCTH B TEPMOMETPHUECKON TpyOKe
OT TEMIEPaTypHI

7. Habmroienne n3MeHeHusl BHYTPEHHEH SHEPTUU Tella B pe3y/bTare TeIuionepeaay U padoThl BHEITHUX
CUJ

8. UccnenoBanue sSBICHUS TEIUIOOOMEHA MIPU CMEITUBAHUH XOJIOTHOM U TOPSYCH BOJIBI

9. Onpenenenre KOIUYECTBA TEIUIOTHI, TOJyYCHHOTO BOJON MPH TEIJI000MEHE ¢ HarpeThiM
METaJUTMYECKUM ITUITHHAPOM



10. OnpeneneHue yaeTbHOM TETUIOEMKOCTH BEIIECTBA
11. ViccnemoBanue mpoiiecca uCrapeHus

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

Pa3jnen 2. DiiekTpryecKkue H MATHUTHBIE SIBJIEHUSI

DnekTpusanus Tei. J{Ba poaa a5eKTpuyeckux 3apsaaoB. BzaumoaeiictBue 3apskeHHbIX Tell. 3akoH Kynona
(3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS 3aPSKEHHBIX TeJl OT BEJIMYUHBI 3aPS10B U PACCTOSHUS MEX]Y TEIaMH).

DnexTpuueckoe nose. HanpsEHHOCTh 35eKTpruuecKoro nojs. [IpuHiun cynepno3uium 31eKTpUIeCcKux
noJieH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsaoB. DiIeMeHTapHbIN ekTpudeckuid 3apsaa. Ctpoenue aroma. [IpoBoaHuku
U IURJICKTPUKH. 3aKOH COXpPAHEHHS SJIEKTPHUUECKOTO 3apsiia.

DNeKTpUUECKUN TOK. Y CIOBUS CYILIECTBOBAHUS 3JIEKTPHUUECKOr0 ToKa. VICTOUHUKH MTOCTOSIHHOTO TOKA.
JlefcTBHS SJIEKTPUUECKOTO TOKA (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE). DIEKTPUYECKHI TOK B HKHUAKOCTAX
U rasax.

Onektpuyeckas 1enb. Cuiia Toka. DiekTpruueckoe HanpspkeHue. COnpoTUBICHUE TPOBOIHUKA. Y IETTbHOE
COIpOTHUBIIEHHUE BellecTBa. 3akoH Oma Ji1s yyactka 1enu. [locinenoBarenbHoe U napamienbHOE COEUHEHHE
MIPOBOJIHUKOB.

PaboTa 1 MOITHOCTB A7MEeKTpHUECcKOro ToKa. 3akoH J[koyns— JleHma. DnekTpudeckue menu u moTpeouTenu
AIIEKTPUUYECKON IHEpruu B ObITy. KOpoTKOE 3amMbIKaHue.

[TocrossHHBIE MarHUThl. B3anMoAENCTBUE MOCTOSIHHBIX MarHuTOB. MarHuTHOE 1oJjie. MarHutHoe mose
3eMJIu ¥ ero 3HaYeHue JUIs )Ku3HU Ha 3emiie. OnbIT DpcTena. MarHuTHOE 1oJie 3JIEeKTPUUECKOro TOKa.
[IpuMeHeHue >eKTPOMArHiuTOB B TEXHUKE. J[elicTBHE MArHUTHOTO TIOJIsI HA POBOJAHUK C TOKOM.
DIIEeKTPOABUTATENH TOCTOSIHHOTO TOKA. VCIonb30BaHue JIEKTPOIBUTATENCH B TEXHUUECKUX YCTPOMCTBAX U
Ha TPaHCIOpTeE.

Omnertel @apanes. SABnenue anexkTpoMaruuTHoN HHAYKIUH. [IpaBuio Jlenmna. Dnexrporeneparop. CriocoOsb
MOJTyYEHUS DNEKTPUIECKON YHEPTHH. DIEKTPOCTAHIIUN Ha BOZOOHOBISIEMBIX HICTOYHHKAX YHEPTHH.

Hemoncmpayuu

DneKkTpu3aIus Tel

JIBa posia 3eKTPUYECKHX 3apsI0B U B3aMMOAECHCTBHUE 3apsHKEHHBIX TeJl
Y CTpOUCTBO U AEUCTBUE DIIEKTPOCKOIIA

DnexTpocTaTuuecKas HHAYKIUS

3aKOH COXpaHEHHUsI ANEKTPUUECKUX 3aPSAI0B

[TpoBOTHUKY U AUAIEKTPUKH

MonenrpoBaHu€e CUIOBBIX JTUHUH AIEKTPUYECKOTO MOJIS

W cTOUYHUKH TOCTOSTHHOTO TOKA
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JIeNCTBUS ANEKTPUIECKOTO TOKA
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. H3MCpCHI/Ie CHJIbI TOKAa aMIICPMETPOM
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. H3MCpCHI/Ie QJICKTPHUYCCKOI'0 HANPSAXKCHUSA BOJIBTMCTPOM
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. Peocrar u mara3zus conpoTuBICHUI
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. BzanmoeiicTBre MOCTOIHHBIX MAarHUTOB
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. MOI[QJII/IpOBaHI/Ie HCBO3MOXHOCTH pa3JCIICHUA ITOJIIOCOB MarHuTa
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. MOI[CJII/IpOBaHI/Ie MarHUTHBIX IT0JIEH MOCTOSHHBLIX MAarHUTOB
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. OneIT Opcrena



19. MarauTHOE 1I0JIe TOKa. DJIEKTPOMArHUT

20. JleficTBHME MarHUTHOTO TOJISI HA TPOBOJAHHUK C TOKOM

21 DaexTpoABUTATEh IIOCTOSTHHOTO TOKA

22. ViccnenoBaHue sIBJICHUS DJIEKTPOMArHUTHOM MHAYKIIUU

23. OnbiTer Qapanes

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

Jlabopamopmuvie pabomul u onvimol

OMnBITH 10 HAOTIOACHUIO ICKTPU3AIMH TET UHIAYKIIHEH U TP CONPUKOCHOBEHUN
HccnenoBanue qeiCTBUS SJIEKTPUYECKOTO IO Ha IPOBOJIHUKH U AUATICKTPUKU

COopka 1 mpoBepKa padOThI AIEKTPUUECKON 1IEMH MTOCTOSTHHOTO TOKA
W3mepenue u peryaupoBaHue CUIIbI TOKa
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W3mepenue u peryanpoBaHre HAPSHKEHUS

6. HccrenoBanue 3aBHCHMOCTH CHIIBI TOKA, HIYILETO Yepe3 PE3UCTOpP, OT COMPOTUBIICHUS PE3UCTOPA U
HAINpsHKCHUS Ha PE3UCTOpe

7. OTmBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD AJIEKTPUYECKOTO COMPOTHBIICHHSI TPOBOIHUKA OT €T0 JUTUHBI,
TUTOIAAM TTOTIEPEYHOT0 CEUCHHSI U MaTepHaia

8. IIpoBepka mpaBuia CI0KEHUS HANIPSDKEHUH MTPH TIOCIIEA0BATEIbHOM COSAMHEHUH JIBYX PE3UCTOPOB

9. IIpoBepka mmpaBuia i CHJIbI TOKA IPU MapajIeIbHOM COEIUHEHUH PE3UCTOPOB

10. Onpenenenue paboOThI IEKTPUIECKOTO TOKA, HAYIIETO Yepe3 Pe3UCTOp

11. OnpezneneHue MOIIHOCTH 3JEKTPUUYECKOT0 TOKA, BBIIEISIEMON Ha pe3ucTope

12. MccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO Yepes3 JIaMIIOUKY, OT HalpsDKEHUsS Ha Hel

13. Onpenenenne KI1J] HarpeBarens

14. ViccnenoBaHre MarHUTHOTO B3aMMO/ICHCTBHSI TOCTOSTHHBIX MarHUTOB

15. M3yueHre MarHuTHOT'O MOJIsE OCTOSIHHBIX MarHUTOB MTPU UX 00BEIMHEHUN U Pa3/IelIeHUN

16. NccnenoBanue AEHCTBUS IEKTPUUECKOT0 TOKA HA MATHUTHYIO CTPEIIKY

17. OnbIThl, 1EMOHCTPUPYIOLIME 3aBUCUMOCTh CHUJIbI B3aUMOACHUCTBUS KaTYIIKH C TOKOM U MarHuTa ot
CHJIBI TOKA U HaNpaBJIEHUS TOKA B KaTyILIKe

18. M3yueHwue aeiicTBUSI MArHUTHOTO TOJISE HA IPOBOTHHUK C TOKOM

19. KonctpyupoBanue u u3y4eHHE pabOTHI DIIEKTPOIBHTATEIS

20. Uzmepenne KI1/] anekTpoaBUTraTelbHOM yCTAaHOBKH

21. OBITHI IO UCCIIEAOBAHUIO SIBIICHUS 2JICKTPOMAarHUTHOW MHIYKIIMH: UCCIICOBAaHIE W3MEHEHHI

S3HAYCHHA U HAITPABJIICHUSA WHAYKIIMOHHOI'O TOKA



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

N3yuenne pu3uku B § Kilacce HAMpaBJICHO HA TOCTHKEHHUE 00YJatOIUMHUCS TUYHOCTHBIX,
METaIPEIMETHBIX U IPEIMETHBIX PE3YJIbTaTOB OCBOCHHSI yU€OHOT0 NpeMeTa.

JIMYHOCTHBIE PE3YJIBTATHBI
Ilampuomuueckoe 6ocnumanue:
— TMpOSBIIEHUE UHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHIICKOM (pU3MuecKoi HayKu;
— LIEHHOCTHOE OTHOIIEHHE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX (PU3UKOB.
I'pasicoanckoe u 0yxoeno-upascmeennoe gocnumanue:

— TI'OTOBHOCTb K aKTHBHOMY Y4YdCTHIO B 06CY}I(,Z[6HI/II/I O6HlCCTBeHHO-3Ha‘II/IMBIX N OTHYCCKUX HpO6JICM,
CBs3aHHBIX C ITPAKTUYCCKUM ITPUMCHCHUEM I[OCTI/DKGHI/Iﬁ (1)I/I3I/IKI/I,

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

— BOCIIPpUATHUC 3CTCTUYCCKHX Ka4CCTB (1)14314%01(0171 HAayKH: eé TapMOHHUYHOI'O ITOCTPOCHUA, CTPOTOCTH,
TOYHOCTH, JaKOHUYHOCTH.

l[ermocmu HAYYHO20 NO3HAHUA:

— OCO3HaHME LIEHHOCTH (PHU3HUECKON HAYKH KaK MOLIHOI'O MHCTPYMEHTA [TO3HAHUS MUPA, OCHOBBI
pa3BUTUS TEXHOJOTUH, BaKHEUILEH COCTABIIAIOIIEH KYJIbTYpPHI;

— pa3BHUTHE HAyYHOH JIFIOO03HATEIBHOCTH, MHTEPECA K HCCIIEI0BATENBCKOM eI TETLHOCTH.
Dopmuposanue Kyabmypol 300p08bs U IMOYUOHATLHO20 OJ1A2ONOSIYUUA:

— OCO3HaHHe LIEHHOCTH 0e30MacHOro 00pasa JKU3HHU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE,
BKHOCTH TIpaBUJI 0€30MMaCHOTO IMOBEICHUsS Ha TPAHCIIOPTE, HA JOPOTaX, C JIEKTPUUECKUM U TETNIOBBIM
000pyI0BaHUEM B IOMAIIHUX YCJIOBHSIX;

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

Tpyooeoe éocnumanue:

— AaKTHBHOE y4aCTH€ B PEIICHUH MPAKTUUECKUX 3aau (B paMKax CEMbH, LIKOJIbI, FOPOJia, Kpast)

TEXHOJIOTUYECKON M COIMANIbHOM HANPaBICHHOCTH, TPEOYIOIIKX B TOM UUCIIE U PU3NYECKUX 3HAHUM;
— HHTEepec K MPaKTUYECKOMY H3yueHHUI0 Mpodeccuil, CBA3aHHBIX C (U3UKOM.
JKonozuueckoe 6ocnumanue:

— OpHEHTalus Ha MpUMEeHEeHHe (PU3NUEeCKUX 3HaHUM AJIs pelIeHHs 3a7a4 B 00J1acTH OKpYyKarolien
Cpelibl, INIAHUPOBAHUS MOCTYIIKOB M OLIEHKH X BO3MOXHBIX ITOCJIEICTBUM JUIs1 OKPYKArOLIEH CPEJIbl;

— OCO3HaHHE TII00aIbHOTO XapaKTepa 3KOJOTHUYCCKUX Hp06J'ICM u HYTCI>'I HX PCHICHUA.

Adanmayus 0dyuarouiezoca K u3MeHAIOUWUMCA YCA0GUAM COUUATLHOU U RPUPOOHOIL CPEObl:

— MOTPeOHOCTh BO B3aMMOIEUCTBUH IIPU BHITIOJTHEHUH UCCIIEIOBAaHUI U MPOEKTOB (pU3nUecKoi
HaIIPaBJIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSM JPYTHX;

— IMOBBIIICHUC YPOBHA CBOEM KOMIIETEHTHOCTHU 4Cpe3 MPAKTUUICCKYIO ACATCIIbHOCTD,

— TOTpeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4YHcie (GOPMYITHUPOBATh UACH, MOHATHS,



TUNOTE3bl 0 (U3NYECKUX OOBEKTAX W SBJICHUSX;
— 0CO3HaHME 1e(PUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETCHTHOCTEH B 00JaCTH (U3HUKH;
— IUIaHUPOBAHHE CBOETO PAa3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUYECKUX 3HAHUM;

— CTpeMJICHUE aHAJIM3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA U SKOHOMHUKH, B TOM
YHCIIe ¢ UCIOJIb30BaHNEeM (PM3NYECKUX 3HAHUM;

— OIICHKA CBOMX JCUCTBHIA C YI4ETOM BIMSHUS HA OKPYKAIOIIYIO CPEMY, BO3SMOXKHBIX TTI00aTBHBIX
OCJIEOCTBUM.

METANPEIMETHBIE PE3YJIbTATbBI

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

bBa3zoewvie nozuueckue oeiicmeus:
— BBISIBJIATH U XapaKTEePU30BaTh CYIIECTBEHHBIC TPU3HAKU OOBEKTOB (SIBJICHMUIA);
— yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMHU, OCHOBAHUS JIJIs1 0000IIEHNs U CPaBHEHUS;

— BBIABJIATb 3dKOHOMCPHOCTHU U ITPOTHUBOPCHYHA B PpaCCMATPUBACMBIX (I)aKTaX, JaHHBIX U Ha6J'IIO)IeHI/IHX,
OTHOCAIIHNXCA K (1)143qu0ng SABJICHUAM,

— BbIABJIATH NPUYUHHO-CIICACTBCHHBIC CBA3U IIPU U3YUCHUUN (1)I/I3I/I‘ICCKI/IX SIBIICHUH 1 IIponueccCoB;
ACJIaTh BBIBOJbI C UCITOJIb30BAHHUEM JCAYKTUBHBIX U MHAYKTHBHBIX YMO3aKJHO‘-ICHI/II\/JI, BBIABHUTI'AaTh
TUITIOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘-ICCKI/IX BCJINYNH,

— CaMOCTOSTENILHO BBEIOMPATH CIIOCO0 pemieHust yaeOHo! (GU3nIecKoi 3a1aun (CpaBHEHHE HECKOIBKIX
BapUaHTOB PElLIeHUs, BEIOOP Hanbosee NOaXOAAIEr0 ¢ YIETOM CaMOCTOATENbHO BbIAEICHHBIX
KPUTEPUEB).

ba3zoevie uccnedoeamenvckue oeiicmeun:
— HCIOJIb30BaTh BOIPOCHI KAK UCCIIEIOBATEIbCKUI HHCTPYMEHT IMO3HAHUS;

— HOPOBOAUTH IO CAMOCTOATCIIBHO COCTABIICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN CI)PI3PI"ICCKPII>1
9KCIICPUMCHT, He0O0IbII0e HUCCICIOBAHUC (1)I/I3I/I‘-ICCKOI"O SAIBJICHUA,

— OLCHHBATh HAa IPUMCHHUMOCTb U JOCTOBECPHOCTDH I/IH(l)OpMaIII/IIO, IMOJIYYCHHYIO B XOA€ UCCICA0OBAaHUA
HJIN OKCIICPUMCHTA,

— CaMoCTOATENHHO (GOPMYIUPOBATH OOOOIIEHUS U BHIBOIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HaOII0/IEHUS, OTIBITA, UCCIICOBAHNUS;

— HOPOTHO3UPOBATH BO3MOKHOC ,HaJ'IBHeﬁHIee Pa3sBUTHC (I)I/I3I/I"IGCKI/IX IponeccoB, a TaKKEC BbIABUT'ATH
MPEAIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIOBHUAX U KOHTCKCTax.

Paooma c unghopmayuei:

— MPUMEHSATH PA3IUYHbIE METObI, HHCTPYMEHTHI U 3aIIPOCHI MPU TIOUCKE U 0TOOpe MHPOPMAITUHU HIIN

JAHHBIX ¢ YUETOM MpeaoKeHHON yueOHO! (hru3nueckoi 3a1auu;

— aHaJIM3UpPOBATh, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATh MH(POPMALIMIO PA3TUYHBIX BUJIOB U POPM
IIPEACTABIICHUS;

— CaMOCTOSTENILHO BBIOMPATh ONTUMANIbHYIO (hOpMY MPEACTaBICHUS HH(POPMALIUU U UILTIOCTPUPOBATD

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

YHuBepcaabHble KOMMYHUKATUBHBIE IEUCTBUSA



Obwenue:

— B XoJie 00CYyXIeHHs y4eOHOT0 MaTepuala, pe3yJbTaToB Ja00OpaTOPHBIX padOT U MPOCKTOB 33/1aBaTh
BOTIPOCHI IO CYIIECTBY OOCYKIa€MOH TEMBI M BBICKAa3bIBaTh WICH, HAIlCIICHHBIC HA PEIICHHUE 3a/1a9 U
noJiyiep kaHue 01aroxenaTeaIbHOCTH OOLICHHUS;

— CONOCTaBJISATh CBOU CYXKICHUS C CY>KIECHUSMU JAPYTUX YUaCTHUKOB JHalIora, OOHApyKUBATh
pas3iiniuuc u CXoAaCTBO HOBI/II_[I/II;'I; BbIPpAXKAaTb CBOKO TOUKY 3PCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX;
MyOJINYHO MPEACTABIATH PE3YJIbTAThl BHITOJTHEHHOTO (DU3MYECKOTO OIBITA (IKCIIEPUMEHTA,
HCCJIEIOBAHMS, IPOEKTA).

Coemecmnasn deamenvHocms (COmMpyoHU4ecmeo):

— TIOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW U MHIUBUIYaJIbHON paOOTHI IPU PEIICHUU
KOHKPETHOU (pr3nyecKkoi mpoOIemsr;

— IIPUHUMATb LCIIU COBMECTHOM ACATCIIbHOCTHU, OPIraHU30BbIBATH ,HeflCTBHH o €€ JOCTHUIKCHUIO:

pactpenenaTh PoH, 00CYKIaTh MPOIECCH M PE3YJIbTaThl COBMECTHOU paboThl; 00001MaTh MHCHHUS
HECKOIBKHX JIIO/ICH;

— BBIIIOJIHATH CBOIO 4aCTb pa6OTI)I, A0CTUTasl KAUCCTBCHHOI'O PE3yJibTaTa 110 CBOCMY HAIIPABJICHUIO U
KOOpAUHHPYS CBOU HeﬁCTBHH C ApYruMHU YJICHAMU KOMaHIbI;

— OLCHUBATb Ka4C€CTBO CBOCI'O BKJIaJaa B 06HIPII>’I MIPOAYKT IO KPUTCPUAM, CAMOCTOATCIIEHO

c(hOpMYyIMPOBAHHBIM YIaCTHHKAMH B3aUMOJICHCTBUSI.

VHHBepcaanHe PCTYIISITUBHBIC HeﬁCTBHH

Camoopzauusamm:

— BBISABJIATH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOMINX JIJIS peiieHus (PU3ndecKux
3HAHUM;

— OpPHUEHTUPOBATHCA B Pa3IMUYHBIX MOAXOJaX NPUHATHS PelIeHUul (MHIUBUAYaIbHOE, IPUHATHE
peleHus B TpyIe, MIPUHATHE PEIIeHUH rpymIoi);

— CaMOCTOATCIIbHO COCTABJIATH AJITOPUTM PCIICHU A (I)I/I3I/ILIGCKOI\/’I 3aa4u WIH I1JIaHa UCCIICA0OBAHUs C

y4ETOM MMEIOLINXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh MpeiaraeMble
BAPUAHTHI PEILICHUN;

— JenaTh BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.
Camoxonmpons (peghnexcus):
— JIaBaTh aJIEKBaTHYIO OLIEHKY CUTYAI[UH U MIpejiarath miaH e€ N3MeHECHNUS,

— OOBSICHATH IPUYMHBI TOCTUKEHUS (HEAOCTHKEHHS) PE3YIbTaTOB JEATEIbHOCTH, 1aBaTh OLICHKY
pUOOPETEHHOMY OTIBITY;

— BHOCHTb KOPPCKTHUBBI B ACATCIIbHOCTD (B TOM YHCJIC B XO BBITIOJITHCHUA (I)I/I3I/I‘-ICCKOP0 HUCCICIO0BaHUA
niIn HpOCKTa) Ha OCHOBEC HOBBIX 06CTO$ITCJ'ILCTB, U3MCHUBIINXCA CHTyaHHﬁ, YCTAHOBJICHHBIX OIJ_II/I6OI(,
BO3HHKIIINX pr,Z[HOCTeﬁ;

— OICHHUBATb COOTBCTCTBUEC PE3YJibTaTa LICIIU U YCIIOBUAM.
3M01{MOHa./leblﬁ UHmMme1eKkm:

— CTaBUTh ceOsl Ha MECTO APYTOro YeJoBeKa B XO/€ CIopa WM JUCKYCCUU Ha HAYYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOTO.



Ilpunamue ceds u opyzux:

— MpU3HABaTh CBOE MPaBO Ha OIMIMOKY MPH pelieHnH (PU3NUECKUX 3a]a4 WK B YTBEPKICHUIX Ha
Hay4YHbIE TEMBI U TAKOE K€ MPaBO JAPYToro.

INPEJIMETHBIE PE3YJIbTATbBI

[IpenMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JTOJIKHBI OTpakaTh CHOPMUPOBAHHOCTD y 00YyUAIOIIUXCS
YMEHHUIA:

— HCIIOJIB30BATh IMMOHATHA: MACCa U Pa3MEPbl MOJICKYJI, TCIIJIOBOC IBUKCHHUEC aTOMOB U MOJICKYII,
arpe€raTHbIC COCTOAHUA BCUICCTBA, KPUCTAINIMYCCKUC U aMOP(I)HBIC TCIa, HaCLIIJ_IeHHBII\/JI 1 HCHACHI -
H.IeHHBIfI Inap, BJIQXKHOCTb BO34yXa, TEMIICpaTypa, BHYTPCHHAA SOHEPT U, TETJIOBOM JABUTATCIIb,
BHGMCHTapHBIf/i 3JI€KTpI/I‘IeCKI/Iﬁ 3apAan, SJICKTPUICCKOC ITOJIC, IPOBOAHUKHU U AUIJICKTPUKH, IIOCTOSTHHBIM

BHCKTpI/I‘IeCKI/Iﬁ TOK, MAaroHuTHOC I10JIC,

— pa3nu4ath SBJICHUS (TEIUIOBOE pacIIMpeHue/ckaTie, TeIionepeada, TeIioBoe paBHOBECHE,
CMauvBaHUe, KalWUIIpHbIC SBJICHHUSI, UCTIApEHHE, KOHICH CAIUs, TNIaBJICHHEe, KPUCTAIITN3aIUs
(oTBepaeBaHue), KUTIEHHE, TEIUIONepeada (TErIONpPOBOHOCTh, KOHBEKIIHS, U3JIyUeHHUE); STEKTPU3AIUSI
TeJ, B3aUMO/JICHCTBHUE 3apsI0B, IEHCTBUS IEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE
MarHuTOB, JICUCTBUE MAarHUTHOTO TOJISI HAa TPOBOJIHUK C TOKOM, JICKTPOMArHUTHAS MHIYKIIHSI) I10 OITH -
CaHMIO X XapaKTEPHBIX CBOKMCTB ¥ HA OCHOBE OIBITOB, IEMOHCTPUPYIONINX JaHHOE (U3HUECKOEC

SIBJICHUE;

— pacro3HaBaTh MMPOSBICHHE U3YYCHHBIX (PU3NUECKUX SBICHUN B OKPYKAIOIIEM MUPE, B TOM YHCIIe
(1)I/ISI/IT-I€CKI/I€ SABJICHUS B IIPUPOJAC: MOBCPXHOCTHOC HATSXKCHUC U KAITWJIJISIPHBIC ABJICHHA B IIPHUPOAC,
KpUCTAJIJIBI B IpUpoe, u3inydeHue ComHIla, 3aMep3aHre BOJA0EMOB, MOpCKHE Opu3bl, 00pa3oBaHUe
POCHI, TYMaHa, HHEA, CHETA, 3JICKTPUYCCKHUC SABJICHUA B aTMOC(bepC, SJICKTPHUYCCTBO KHUBBIX OPraHU3MOB;
MarHuTHOE 1ose 3eMiH, Apeid Mmoo coB, poJib MArHUTHOTO MOJIS AJIS )KU3HU Ha 3eMJie, NOJsIpHOe CU-
sIHUE; TIPH 3TOM NEPEBOIUTH MPAKTHUECKYIO 3aJjauy B yUeOHYI0, BBIIEIATH CYIIECTBEHHbIE
CBOWCTBa/MpU3HAKU (HU3UUECKUX SIBICHUMN;

— ONUCHIBATh U3YYEHHbIE CBOMCTBA TENl U PU3NYECKUE SIBICHUS, UCIIONB3YS (U3NUECKUE BEIUYUHBI
(Temrieparypa, BHYTPEHHS SHEPTUsl, KOJIMYECTBO TEIUIOTHI, YAelIbHas TEIUIOEMKOCTh BEILIECTBA,
ylleNnbHas TEIJIoTa IUIaBJICHUs, yelbHas TEII0Ta IapooOpa3oBaHus, yAeabHAas TEIIOTa CTOPaHHUSI
TOIUINMBA, KOA(PGUIIUEHT MOJIE3HOTO JEHCTBYS TEIJIOBOM MAalllMHbI, OTHOCUTENIbHAS BIaXKHOCTh BO3/1yXa,
JNEKTPUYECKUI 3apsJl, CUIIA TOKA, IIEKTPUYECKOE HANIPSDKEHHUE, COITPOTUBIICHHUE IIPOBOJAHMKA, YIEIBHOE
COIPOTHBIIEHUE BEIIECTBA, pab0Ta M MOITHOCTh 3JIEKTPUUYECKOTO TOKA); MPH ONKMCAHUU MPABUIBHO
TPaKTOBaTh (PU3UUECKHUI CMBICT UCIOIb3YEMbIX BEJINYMH, 0003HAYEHUS U €UHUIIBI (PU3HUECKUX
BEJIMYMH, HAXOAUTh (DOPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3NYECKYIO BETMUUHY C IPYTUMH BEJIMYMHAMH,

CTPOUTH IPaPUKH U3yUYEHHBIX 3aBUCUMOCTEN (DU3UIECKUX BEITHYHH,

— XapaKTCPpU30BaATh CBOMCTBA TCI, (bHSI/I‘{CCKI/IC SABJICHUA U ITPOLCCChI, UCTI0JIb3YsI OCHOBHBIC
ITOJIOXKCHUA MOHCKy.]'IHpHO-KHHCTH‘-IGCKOﬁ TCOpHUU CTPOCHUA BCIICCTBA, IIPUHIUII CYIICPIIO3UIIUN oJiei
(Ha Ka4€CTBECHHOM ypOBHC), 3aKOH COXpaHCHUA 3apAada, 3aKOH Owma IJIg ydacCTKa LCIH, 3aKOH I[)KOYJI}I -
.HCHI_[E[, 3aKOH COXpPaHCHHA SHCPIruu; Ipu 3TOM JaBaThb CJIOBCCHYIO (I)OpMy.]'II/IpOBI(y 3aKOHa M 3allMChIBATb
€ro MaTCMaTHYCCKOC BBIPAXKCHUC,

— OOBACHATH (PU3NYECKHE MPOLIECCH] U CBOICTBA TeJl, B TOM YHCJIE U B KOHTEKCTE CUTYyalui
IIPAKTUKO-OPUEHTHUPOBAHHOT'O XapaKTepa: BbISBIATH IPUUMHHO-CIIEACTBEHHBIE CBA3H, CTPOUTH 00BSIC-
HeHHe u3 | - 2 IOTH4ecKUX 1aroB ¢ ornopoil Ha 1 - 2 U3y4eHHBIX CBOMCTBA (PU3UYECKUX SIBICHUI,

(bu3MYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH; peliaTh pacyETHbIE 3a/1a4M B 2 - 3 ICUCTBUSI, UCIIONB3YS



3aKOHBI U (POPMYJIBI, CBS3bIBAIOIINE (PU3MUECKUE BETMUMHBI: HA OCHOBE aHAIM3a YCIOBUSA 33Ul
3aMUCBIBAaTh KPATKOE YCIOBUE, BBISIBIISTH HEJIOCTATOK JAHHBIX ISl PELICHHUS 3aa4H, BEIOMPATh 3aKOHbI
1 GOpMYIIbI, HEOOXOAUMBIE IS €€ PEeLIeHUs, IPOBOJUTh PACYETHI U CPAaBHUBATH MOJyYCHHOE 3HAUCHHE

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

— PpacClio3HaBaTb HpO6J'IeMI)I, KOTOPBIC MOKHO PCIINTH IIPHU IOMOIIN (bI/I3I/I‘IeCKI/IX MECTOOOB; UCIIOJIB3YsL
OIMMCAHUC UCCIICAOBAHM, BBIACIATE IMIPOBEPACMOC MPCAINIOJIO0KCHUC, OLICHUBATL NIPABUJIbHOCTD IMOPAJIKa
IMPOBCACHUA UCCIICAO0OBaHMA, ACJIaTh BBIBOABI;

— TPOBOJUTH OMBITHI MO HAOIIOICHUIO (PU3MUECKUX SBICHUHN MM (PU3MUECKUX CBOWCTB TEI
(KanuJUIApHbIE SABJICHMS, 3aBUCUMOCTb JaBJICHHS BO3/1yXa OT €ro 00b&Ma, TeMIepaTypbl; CKOPOCTH MPO-
11ecca OCThIBAHUSA/HATPEBAHUS IIPU U3ILyUYE€HUH OT L{BETa U3JTy4arollei/IorIOMaoIIel TOBEPXHOCTH;
CKOPOCTb UCIIAPEHHUS BOJbI OT TEMIIEPATYPhI )KUIKOCTH U IIJIOLIAAU €€ IIOBEPXHOCTH; JJIEKTPU3ALUS TEI
Y B3aUMOJCHUCTBHE MIEKTPUUYECKUX 3apsA10B; B3aUMOACHCTBAE IOCTOSTHHBIX MarHUTOB, BU3yalu3alus
MAarHUTHBIX I1OJIEY IOCTOSIHHBIX MarHUTOB; JCHUCTBUS MarHUTHOI'O I10JI HAa IPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHuTa, CBOICTBA 3JIEKTPOABUraTENsl IOCTOSHHOI'O TOKA): (hOpMyIUpOBaTh
IIpoBepseMbIe MPEANOJIOKEHUS, COOUPATh YCTAaHOBKY U3 MPEITI0KEHHOT0 000py10BaHNUS; ONUCHIBATh
XOJI OTIBITa U (POPMYIIMPOBATH BHIBOJIBI,

— BBINOJHATH PSMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHON BIIaKHOCTH BO3/yXa, CHIIbI TOKA,
HaMpPsHKEHUS ¢ UCTIOIb30BaHUEM aHAJIOTOBBIX MPUOOPOB U JATYUKOB (DU3MUECKUX BEIUYUH; CPABHUBATD
pe3yabTaThl U3MEPEHUH C YIETOM 3aJaHHOM a0COIOTHOM MOTPEIIHOCTH;

— TPOBOJUTH UCCIICAOBAHUE 3aBHCUMOCTH OJHON (PM3UUECKON BETMYUHBI OT JIPYTOil ¢
HCIOJIb30BAHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTh COIPOTUBIICHUS IPOBOHUKA OT €r0 JJIUHBI,
IIJIOIIAU MIOIEPEYHOT0 CEYEHHS U YAEIbHOTO CONIPOTUBIIEHUS BEILIECTBA IPOBOJAHMKA; CUJIBI TOKA,
HIYIIEro Yepe3 MPOBOJHUK, OT HANIPSKEHNS HA IIPOBOJHUKE; HCCIIEAOBaHUE MTOCIEA0BATEIBHOIO U 1A~
pajIeIbHOrO COEAMHEHHH TPOBOIHUKOB): IUIAHUPOBATh UCCIIEA0BAaHKE, COOMPATh YCTAHOBKY U
BBITNIOJHATH U3MEPEHUS, CIIEys IPEAJIOKEHHOMY TUTaHy, PUKCUPOBATh pe3yIbTaThl MOIYyYECHHON
3aBHCHMOCTH B BHJI€ TaOJIUI ¥ IpaUKOB, €J1aTh BBIBOBI IO PE3yJIbTaTaM HCCIEI0BaHNUS;

— HPOBOAUTH KOCBCHHbBIC U3MCPCHU (1)I/I3I/I‘IGCKI/IX BCIINYHMH (y,Z[eJ'ILHaH TEIIOEMKOCTh BCIICCTBA,
COIMPOTUBJICHUEC ITPOBOIHUKA, pa60Ta U MOOIHOCTD 3JICKTPHUYICCKOI'O TOKa)I IJIaHUPOBATb U3MCPCHU,
CO6I/IpaTB IKCIICPUMCHTAIIbHYIO YCTAHOBKY, CJICAYA HpeHHO)KCHHOﬁ HWHCTPYKIUH, U BEIYUCIIATD
3HAYCHUEC BCIINYHUHBI,

— coO0aTh MpaBuila TEXHUKH 0€30IaCHOCTH MpH padboTe ¢ 1a00paTOPHBIM 000PYIOBAHUEM;

— XapakTepu30BaTh MPUHIUIIBI AEHCTBHUS U3YUEHHBIX MPHOOPOB U TEXHUUYECKUX YCTPOUCTB C OMOPOit
Ha UX ONMMCaHUA (B TOM YHCIIe: CUCTEMa OTOIUIEHUS TOMOB, TUTPOMETP, TapoBasi TypOUHA, aMIIepMeETp,
BOJIbTMETP, CYETUUK IIEKTPUUECKOM 3HEPTUH, SIEKTPOOCBETUTENbHBIE TPHOOPHI, HarpeBaTeIbHbIE
ANEKTPONPUOOPHI (IPUMEPHI), FJEKTPUUECKUE TPETOXPAHUTEIH; DIEKTPOMArHUT, AJIEKTPOIBUTaTENb
MTOCTOSIHHOTO TOKA), UCII0JIb3Yys 3HAHUS O CBOMCTBAX (U3NYECKUX SIBJICHUN U HEOOXOANMbIE

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

— pacro3HaBaTh MPOCTbIe TEXHUUECKHUE YCTPOUCTBA U U3MEPHUTEIbHBIE TPUOOPHI 110 CXeMaM U
CXEMaTUYHBIM PUCYHKaM (3KUJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEIb
BHYTPEHHET0 CTOPaHUs, JJIEKTPOCKOII, PEOCTAT); COCTABIISATh CXEMBbI JIEKTPHUUECKUX IIeTei ¢
MI0CJIEI0BATENbHBIM U NapaJlJIeIbHbIM COEAMHEHUEM AIEMEHTOB, pa3inyasl yCJIOBHbIE 0003HaYEeHUs

9JICMCHTOB 3JICKTPUYCCKUX ueneﬁ;

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



(bu3MUECKUX 3HAHHI B TIOBCETHEBHOM JKU3HHU AJIs 00ecTieueHus: 6€30MacHOCTH Tpu 00palieHuu ¢ mpuoo-
pamMu ¥ TEXHHYECKUMH YCTPOMCTBAMH, COXPAHESHHSI 3JI0POBbsI U COOIOCHHSI HOPM SKOJIOTHYECKOTO
TIOBEJICHHSI B OKPYIKAIOIIeH cpejie;

— OCYIIECTBIISATh MOUCK MH(POpMAIUN (PU3HUECKOTO coaepKaHus B ceTu MIHTepHeT, Ha OCHOBE
UMEIOIINXCS 3HAHUH U yTEM CpaBHEHUS IOTIOTHUTEIBHBIX HCTOYHUKOB BBIIEIATh HH(POPMALIUIO,

KOTOpas ABJIACTCA HpOTHBOpC‘lHBOﬁ WJIM MOXKET OBITh HCI[OCTOBCpHOfI;

— HCII0JIb30BATh MPH BBHIOJHEHUH YUEOHBIX 3aJaHUI HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY (PUZUYECKOTO
CoJIepKaHus, CIIPaBOYHbIE MAaTepHallbl, pecypchl ceTh IHTepHET; BIageTh IpUEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, mpeoOpa3oBanus HH(POpMAIK U3 OJTHON 3HAKOBOIM CHCTEMBI B JPYTYIO;

— Co3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPATKHUE YCTHBIE COOOIIEH!s, 000011ast nHpOpMALHIO U3
HECKOJIBKUX UCTOYHHKOB (DU3NYECKOTO CO/ICPIKAHNUS, B TOM YHCIIE ITyOJIMYHO MPEACTABIATh PE3yIbTaThI
IPOEKTHON MJIM UCCIIEIOBATEIILCKOM IESTEIBHOCTH; IPU 3TOM I'PAMOTHO MCIIOJIB30BATh U3YUCHHBIN
NOHSATHHHBIN anmapar Kypca GHU3HKH, COPOBOXKIATH BHICTYIUICHUE MTPE3CHTALIUCH;

— IIPH BBIITOJIHCHHUHU y‘IC6HLIX IMIPOCKTOB U I/ICCJ'ICI[OBEIHI/II‘/'I (I)I/ISI/I‘ICCKI/IX IMponucCCOB PaCIIPCACIIATh
00s13aHHOCTH B T'pynmc B COOTBETCTBHUU C IMTOCTABJICHHBIMU 3aJiladyaMU, CJICANTD 3a BBIIIOJIHCHUCM IlJIaHa
Z[GflCTBI/IfI " KOPPCKTUPOBATH €TI0, AACKBATHO OLICHHUBATH COOCTBEHHBII BKJIaad B ACATCIIBHOCTD I'PYIIIIbI;

BBICTpanBaTb KOMMYHHUKATUBHOC BSaHMOIlef/JICTBHG, MPOABJIAA TOTOBHOCTH paspliiaThb KOHCI)J'II/IKTI)I.



TEMATHYECKOE IINIAHUPOBAHHUE

Belecrsa

00 aTOMHO-MOJIEKYJIIPHOM CTPOEHUM BELIECTBA: OMbITHI C pac-
TBOPEHHEM Pa3IMYHBIX BEIIECTB B BOJE;

PemreHue 3a1a4 N0 OLIEHUBAHUIO KOJIMYECTBA ATOMOB HIIN
MOJIEKYJI B €IMHHIE 00BEMA BELIECTBA;

AHanu3 TeKcTa JPEeBHUX aTOMHUCTOB (HanpuMmep, hparMeHTa
nosMel JIykpenust «O mpupoje Bemei») ¢ n310KeHHEM
000CHOBaHH aTOMHOM THITIOTE3bI (CMBICIOBOE YTCHHUE).
OreHka yoeIuTeIbHOCTH 9THX 000CHOBaHHH;

OO0bsicHEHHE GPOYHOBCKOTO ABYKCHHUS, SIBICHUS AU dy3nnn
pa3auyuil MeX 1y HUIMU Ha OCHOBE I10JI0KEHUH MOJIEKYJIIPHO-
KUHETHYECKON TEOPHH CTPOESHUS BEIIECTBA;

OOBSCHCHNE OCHOBHBIX Pa3]IM4Uil B CTPOCHUH Ta30B, XKUIKO-
cTell 1 TBEPIBIX TEJN C UCIIOJIb30BAHHEM MOJIOKEHUN
MOJIEKYJIIPHOKMHETHYECKOH TEOPHU CTPOEHUS BELIECTBA;
IpoBe/ieHNE OMBITOB 110 BBIPAIMBAHHUIO KPUCTAIUIOB IIOBAPEH-
HOM COJIM MJIM caxapa;

IpoBenenue 1 0OBICHEHHUE OIBITOB, IEMOHCTPUPYIOLIHX
KaIlWJUIAPHbIE SABJICHUS U SBJICHHE CMaYHBaHUS;

OOBsCHCHUE POJIN KAaITMJUISPHBIX SBJICHUN AT MOCTYIUICHUS
BOJIbI B opranu3M pacteHuit (MC — Ouosnorus);
HaGutonenue, nposeneHne 1 00BbSICHEHHE OIBITOB 10 HAOIIO-
JIEHHIO TEIIOBOT'O PACIIMPEHHS I'a30B, XKUAKOCTEN U TBEPIBIX
Te;

OObsICHEHHE COXPaHEeHHs 00bEMA TBEPABIX TEJ, TEKYUECTH
KUAKOCTH (B TOM YHCIIE, PA3HHULIBI B TEKYYECTH IJIS Pa3HBIX
KHMJKOCTEH), aBJICHHs Ta3a;

ITpoBesieHKE OIBITOB, AEMOHCTPHPYOIIUX 3aBUCUMOCTb JaBJIe-
HHS BO3/lyXa OT ero 00bEMa M HarpeBaHUs MM OXJIKACHUS, U
nX 00OBSCHEHNE HA OCHOBE aTOMHO-MOJICKYJISIPHOTO Y4CHHSI;
AHaJIU3 NPaKTHYECKUX CHTYaLHNii, CBS3aHHBIX CO CBOHCTBAMHU
ra3o0B, JKMJKOCTEH U TBEPMBIX TEII;

TectupoBanue;

Ne | HaumenoBanue pazaesnos | KoanmuecTso uacos Jara Buabl aesTeIbHOCTH Buasl, popmbl SuexTponHnbie (LH(ppPoBbIE) 06pazoBaTebHbIE PecypChbl
n/m | ¥ TeM NporpamMmbl H3YyYeHMsl KOHTPOJIsI
BCEro | KOHTPOJIbHBIE | NMPAKTHYECKHE
padoTsl padoTsl
Paszzien 1. TensioBbie siBJICHUS
1.1. | Crpoennue u cBoiicTBa 7 0 0 HabnroneHne u MHTEpIIpeTanust OMbITOB, CBUACTENbCTBYIOIINX | YCTHBII onpoc; http://www.fizika.ru

http://teach-shzz.narod.ru
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1.2.

TenoBble npouecchl

21

O0ocHOBaHME IIPABUII U3MEPEHUS TEMITEPATYPBI;

CpaBHeHHUE pa3IMYHbIX CIIOCOOOB H3MEPEHUS U IIIKaJI TeMITe-
patypsr;

HabnroneHne v 00bsICHEHHE OIBITOB, AEMOHCTPUPYIOIINX
U3MEHEHHE BHYTPEHHEI SHEPTUH TeNa B Pe3ysIbTaTe
TeIuIonepeaui U paboThl BHEIIHUX CHIT;

Hab6nronenne u 00bsICHEHNE ONBITOB, 00CYXKJICHHE IPAKTHYE-
CKUX CHTYAIMi, IEMOHCTPUPYIOLIMX Pa3INuHbIC BUJIbI TEIIIO-
repeiauu: TerIONPOBOAHOCTh, KOHBEKIIHIO, H3IIyYEeHHE;
VccnenoBanue sIBICHUS TEIIOOOMEHA MTPU CMEIINBAHUU
XOJIOTHOU ¥ TOpsTYeit BOJBI;

Hab6mronenue yctaHOBIIGHUSI TEIIOBOTO PAaBHOBECHUS MEMKLY
ropsiuei ¥ X0JI0JHOH BOOM;

Omnpenenenue (M3MEPEHNE) KOIHMYECTBA TEILIOTHI,
MOJTy4€HHOI'0 BOJIOH IIPH TEIIOOOMEHE ¢ HarpeThIM
METaJLIMYECKUM LIITHHIPOM;

OnpenencHue (M3MEpeHNe) yAeIbHOMN TeTNIOEMKOCTH
BEIIECTBA;

PenieHue 3a/1a4, CBS3aHHBIX C BBIYMCICHUEM KOJIMYECTBA
TEIUIOTHI M TEIUIOEMKOCTH IIPH TEIJIO00MEHE;

AHanu3 CUTyalui MPaKTHYECKOr0 NCTIONIb30BAHUS TETIIIOBBIX
CBOICTB BEILIECTB U MaTEPUAJIOB, HAIIPUMEP B LIEIIX
SHEprocOe pesKeHUs: TEIUIOU30IIILMS, SHEprocoeperaromye
KPBIILIH, TEPMOAKKYMYJISATOPHI U T. 11.;

Habmtonenue siBieHUi ncnapeHust ¥ KOHICHCAIUH;
HccnenoBanue mpoliecca UCHAPEHUs PAa3IMUHbIX KUIKOCTEH;
OOBsCHECHNE ABJICHUN UCIIAPEHNS U KOHICHCALUY Ha OCHOBE
ATOMHO-MOJICKYJISIPHOTO Y4CHUS;

Hab6mtonenne 1 00bsicHeHHE Ipoliecca KUIICHHs, B TOM YHCIIe
3aBHCHMOCTH TEMIEPATYPbI KUIICHHS OT JaBJICHUS;
Omnpenenenne (M3MEpeHNE) OTHOCHTEIBHOM BIIaXKHOCTH
BO3/1yXa;

Hab6mioaeHue npouecca MaBiIeHus KpUCTAUINUECKOro Bele-
CTBa, HAIIPUMEP JIBJIA;

CpaBHEHHUE MPOLIECCOB IUIABJICHUSI KPUCTAIUTHYECKUX TEJI U
pasMsIrdeHHs IPH HarpeBaHUH aMOP(HBIX TEIT;
Onpenenenne (M3MEpEeHUE) YAEIbHON TEIUIOTHI TIABJICHHUS
nbaa. OObsICHEHNE SIBICHUM TUIABJICHUS M KPUCTAJUIU3ALHN Ha
OCHOBE aTOMHO-MOJICKYJIIPHOTO Y4YEHHUS;

Perienne 3a1a4, CBS3aHHBIX C BBIYHCIICHUEM KOJIMYECTBA
TEIJIOTHI B TIPOLIECCaX TEIUIONEPEAaqH MPH IUIABICHUU U
KPHUCTAJUTN3ALNH, HCIIAPCHUHU U KOHJICHCAIINH;

AHaJIU3 CUTYalHi PAKTHYECKOr0 MPUMEHEHHS SIBICHHI
TUIABJICHMS M KPUCTAJUTM3ALNH, HATIPUMED, ITOJTy4eHHE CBEPX-
YHCTBIX MaTEPUAJIOB, COJICBAst IPEJIKA U JIp.;

Anainu3 paboTb! 1 00bSICHEHHE TPUHIIUIA ISHCTBUS TEIIIOBOTO
JBUTATEJIS;

BblunciieHne KOJIM4eCcTBa TEIUIOTHI, BBIIECISIOIIET0CS TP Cro-
paHuM pa3MYHBIX BHIOB TOrunBa, n KI1J] neuraress;
OO6cyxKIeHHE KOJIOTHYECKUX TOCJICACTBUI HCIIOIBb30BaHUS
J(BUTaTEJICi BHYTPEHHETO CrOPaHHUs, TEIUIOBBIX U T'MAPO3JICK-
Tpoctanuuii (MC — 3K0JI0rus, XUMHS);

VYerHslit ompoc;
KonTponpHast
pabora;
IpakTHueckas
pabora;

http://www.physics-regelman.com
http://physics03.narod.ru

Wroro no pazgeny

28
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Paznen 2. 3J1eKTpnqec1me M MAarHUTHBIC ABJICHUA

2.1

DJIeKTPHYECKHU e 3apsiAbl.
3apsizkeHHbIE TeJIa U uX
B3auMojelcTBHE

7

0

HabtoieHne 1 MpoBeICHKUE OIBITOB IO AJICKTPU3ALNH TeJ IPH
CONPUKOCHOBCHHUU M MHIAYKLHUEH;

Hab6mronenue v 00bsICHEHNE B3aUMOICHCTBUST OTHOMMEHHO 1
Pa3sHOMMEHHO 3apsHKEHHBIX TEl;

OOBsICHEHHE IPHUHIIHUIIA IEHCTBHS JIEKTPOCKOIIA;
OOBsICHEHHE SIBIICHHUI DJICKTPU3ALMH IPU COIPUKOCHOBEHHH
TeJ ¥ MHAYKIHEH C UCIIOJIb30BAaHHEM 3HAHUI O HOCHTEIISIX
3JIEKTPUYECKHX 3apsAI0B B BEILIECTBE;

Pacrio3naBanue 1 00BSICHEHHE SIBJICHHH JICKTPH3ALUH B 0~
BCEJHCBHOI1 KU3HU;

Habumonenne u 00bsCHEHHE ONBITOB, WILTIOCTPUPYIOIINX 3aKOH
COXpaHEHHUsI AJICKTPHUUECKOro 3apsia;

Ha0umo1eH1e OITBITOB 110 MOJICIIMPOBAHUIO CUITOBBIX JIMHUH
3IEKTPUIECKOTO ITOJIS;

HccnenoBanue neiicTBUs IIEKTPUYECKOTO M1OJIs HA
MIPOBOHHUKH U JJUIJICKTPUKH;

YcerHslii onpoc;
TecrupoBanue;

http://class-fizika.narod.ru/vu7.htm
http://lwww.all-fizika.com/article/index.php?id_article=110
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2.2.

IMocTostHHBIH
JIEKTPHYECKH I TOK

20

Ha6moneHne pa3JIMuHbIX BUIOB JCHCTBHS DIICKTPHYECKOTO
TOKa 1 0OHAPYKEHHE ITHX BU/IOB JICHCTBHS B [TOBCETHEBHOM
JKU3HH;

COopKa 1 HCIIBITAHHE MICKTPHUUESCKOMH LIEIH TOCTOSTHHOI'O TOKa;
VI3MepeHue CuIlbl TOKA aMIIePMETPOM;

M3MepeHne 3JeKTpUYecKOro HaIpsHKEHUs! BOJIbTMETPOM;
IIpoBeneHue 1 OOBICHEHHUE OIBITOB, IEMOHCTPUPYIOIIHX
3aBHCHMOCTb 3JICKTPUYECKOTO CONPOTHBIICHUS IPOBOJHHUKA OT
€ro JUIMHBI, IUIOIIAAN TIONePEYHOro CEUCHUs U MaTepHara;
HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA, IIPOTEKAIOIIET 0 Yepes
PE3UCTOP, OT CONPOTUBIICHHUS PE3UCTOPA U HANIPSHDKEHUsHA
pesucrope;

ITpoBepka npaBHIa CIOKEHHS HAPSKEHUHN IIPY MOCIe0Ba~
TEJIHOM COEIMHEHUHU JIBYX PE3UCTOPOB;

ITpoBepka mpaBuia JUIst CUIIbI TOKA ITPU TapauIeIbHOM COEAU-
HEHHHU PE3UCTOPOB;

AHanu3 cUTyaluii HocIe0BaTeIbHOTO U MapaJUIeIbBHOTO
COEIMHEHHS [TPOBOIHUKOB B JIOMAIIIHUX DJICKTPUIECKUX CETAX;
Pemienue 3a1au ¢ ucrnosb3oBanueM 3akoHa Oma u popmyn
pacyéra 3JIEKTPUYECKOro CONPOTHBICHHS IIPH OCIIEA0BATEIIb-
HOM M IapaJuIeJIbHOM COSANHEHUH IIPOBOJAHUKOB;
Onpenenenne paboThI JIEKTPUIECKOr0 TOKA, IPOTEKAIOLIET0
4yepes3 pe3nucTop;

OrnpejiesieHue MOLIHOCTH MIEKTPHIECKOT 0 TOKA, BBIJICIIICMOM
Ha PEe3UCTOpE;

HccneoBanne 3aBUCUMOCTH CHIIBI TOKA Y€Pe3 JIAMIIOUKY OT
HaNpsHKEHUs Ha HEell;

Onpenenenune KIT/] HarpeBarens;

HccnenoBanue npeoOpa3oBaHus 3HEPTUH IPH TOIBEME Ipy3a
3JIEKTPOJBUTATENIEM;

OOBsiCHEHNE YCTPONHCTBA M IIPHHIIHUIIA ASHCTBUS JOMAIIHUX
3JIEKTPOHArPEBATEILHBIX IPHOOPOB;

OOBsICHEHNE TPUYUH KOPOTKOT'O 3aMbIKaHUS M IPUHIUIIA
JIEUCTBHS IJTaBKUX IPEJOXPAHUTEINICH;

Pemenue 3aaad4 ¢ ucnonszoBanueM 3akoHa Jxoyns—IJlenna;
HabnroeHue BOSHUKHOBEHHS DJICKTPHYECKOrO TOKA B KM~
KOCTH;

VYerHslit ompoc;
KonTponpHast
pabora;
IpakTHueckas
pabora;

http://www.fizika.ru
http://teach-shzz.narod.ru
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2.3. | MaruuTHbIe sIBJIEHUs 6 2 HccrnenoBanne MarHUTHOTO B3aUMOJICHCTBHS IIOCTOSTHHBIX VYerHslii onpoc; http://www.fizika.ru
MAarHuTOB; KouTtposbHast http://teach-shzz.narod.ru
VI3y4eHne MarHUTHOTO HOJIS TIOCTOSIHHBIX MarHUTOB IPH UX pabora;
00BCANHCHHH U Pa3/CIICHHN, I[NpakTHueckas
IpoBe/ieHKE OIBITOB 110 BU3YaJIM3aLMH I10JIsI TOCTOSHHBIX pabora;
MAarHuTOB;
V3ydeHue siBJICHHS HAMAarHUYMBAHUS BEIIECTBA;
HccnenoBaHne AeHCTBUS JIEKTPUIECKOTO TOKA Ha MAaTHUTHYIO
CTPEJIKY;
IpoBeneHue OBITOB, AEMOHCTPHPYIOMINX 3aBHCUMOCTE CHIIBI
B3aHMOJIEHCTBHS KaTYIIKH C TOKOM M MarHUTa OT CHJIbI U Ha-
[IPaBJICHHS TOKA B KATYIIKE;
AHanu3 CUTyalii MPaKTHYECKOro MPUMEHEHUS JIEKTPOMarHu-
TOB (B OBITOBBIX TEXHHYCCKHUX YCTPOICTBAX,
IPOMBIIUICHHOCTH, MEAHUIIHE);
V3ydeHue qeiiCTBHSI MArHUTHOTO I10JIs1 Ha IPOBO/IHHUK C TOKOM;
H3ydeHue neicTBus 3J1€KTPOABUraTENS;
Wzmepenne KIIJ] 25eKTpoABUTaTEIbHOM yCTAHOBKH;
PacriozHaBaHue ¥ aHAJIN3 Pa3THIHBIX IPUMEHEHHUH 3JIeKTPO-
nBuratesiei (TpaHcopT, ObITOBBIE YCTPONHCTBA U 1. );
2.4. | DyieKTpOMarHuTHast 4 0 OmBITHI O UCCIICJOBAHUIO SBJICHHS 3ICKTPOMArHUTHONW MHIYK- | YCTHBII ompoc; http://prezentacii.com/po-fizike/
HHYKIHS L(M{: UCCIIC/IOBAaHUE M3MCHCHU 1 3HAYCHHS U HATIPABJICHUS TecTupoBaHue; http://soksvet.ucoz.ru/index/video_demonstracii_po_fizike/0-
HHJIyKIIMOHHOT'O TOKA; CamoolneHka ¢ 106
UCTIONB30BaHHEM
«O1EeHOYHOTr0
JIHCTaY;
Hroro no pazaeny 37
PesepBHOe Bpemst 3
OBLIEE KOJIMYECTBO 68 10

YACOB I1IO [TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O TPOHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA
®usuka 8 knacc/Ileprimkun A.B., OO0 «/IPODA»; AO «M3natenscTBo [IpocBemenuey;

METOAUYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

* [IpumepHast pabouas mporpaMMa OCHOBHOTO 0011ero oopazoBanus 1o ¢gusnke (0a30BbIi YPOBEHBD),
onobpeHHas GeepabHbIM Y4eOHO-METOANYSCKUM O0BEMHEHHEM T10 00IIeMYy 00pa30BaHHUIO , TPOTOKOI
3/21 01 27.09.20221r.

* Yuebnuk @usuka 8 xnacc/A.B.Ilepsimkun.-M.: Ipoda, 2013

» ®usuka 8 knacc: padodas terpaab K yueOHuky A.B.Ilepeimkuna/T.A. Xannanosa, H.K.Xannanos. - M.:
Hpoda, 2016

* Terpans s nabopatopHbix padboT Kk yueOHuky A.B.Ileprimkuna. ®usuka. 8 kimacc/H.B.dunonosuy,
A.I'.BockansH. - M.: Jlpoda, 2016.

* Meronuueckoe mocooue. dusnka. 8 kiacc./H.B.®umonosuu. - M.: lpoda, 2016.

* Jluarnoctuueckue paboTsl Kk yueOHuky A.B.Ileppimkuna. 8 knacc/B.B.1llaxmaTosa, O.P.1lledep. - M.:
Hpoda, 2015.

» dusuka. 8 Kiracc: caMoCTOSITENILHBIC U KOHTPOJIbHBIC pa0oThI K yueOHuKy A.B.Ileprimkuna/A.E.Mapos,
E.A.Mapom. - M.: JIpoda, 2016.

» ®usuka. COOpHUK BOIIPOCOB U 3a11a4. 8 KiI. : yueOHoe rmocobue/A.E.Mapon, E.A.Mapon, C.B.ITo3olickuii.
- M. : Jlpoda, 2016.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.fizika.ru

http://teach-shzz.narod.ru

http://www.physics-regelman.com

http://physics03.narod.ru

http://class-fizika.narod.ru/vu7.htm
http://www.all-fizika.com/article/index.php?id_article=110
http://prezentacii.com/po-fizike/
http://soksvet.ucoz.ru/index/video_demonstracii_po_fizike/0-106
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O ITPOIECCA

YUYEBHOE OBOPYJIOBAHUE
1. Jlabopamopus L-mukpo: komniekmol « Tennosvie asnenusny, «nekmpuiecmsoy, « Onmuxay

2. Hdemoncmpayuonnoe obopyodosanue
Tennogvle signenus. Mzmenenue azpecamuvlx cOCMOsIHULL 8eujecmasd
1. Habop npuGOpoB [Isi IEMOHCTPAIIMH BHIOB TEILIONEPEIaYn
2. Moaenu KpucTauIM4eCKUX peleTok
3. Monenu J1BC, mapoBoii TypOUHBI
4. Kanopumetp, HabOp Tem 1715 KaTOpUMETPUIECKUX padoT.
5. Ilcuxpomerp, TEPMOMETP, TUTPOMEPT

Dnekmpuueckue A61eHUs. INeKMpPOMASHUMHbLE S18TIeHUs.

1. Habop npuGopoB [1st AEMOHCTPALIHIA 110 JIEKTPOCTATHKE.
2. HaGop nist u3ydeHust 3aKOHOB MOCTOSIHHOTO TOKa

3. Habop npubopoB [ist U3y4eHHs] MarHUTHBIX TOJIeH

4. DIEKTPUYECKUN 3BOHOK

5. DAEKTpOMarHuT pa3zoopHbIN

Cseemosvie aenenus

1. HaGop 1o reoMeTpudecKoi ONTHKE

OBOPYJOBAHMUE 1151 IPOBEJEHUS IABOPATOPHBIX, TPAKTUYECKHX PABOT,
JEMOHCTPAILIUM

Obopyodosanue K 1a00pamopHbvImM pabomam
Jlabopamopuasa paboma Nel
«CpasHenue Konuuecmes meniomsl NPy CMEUUBAHUU 800bL PASHOU MeMNepamypbly».
OO6opyoBaHue: KaTOPUMETP, U3MEPUTENbHBIN UIUHAP, TEPMOMETP, CTaKaH
Jlabopamopnasn paboma 2
«H3mepenue yoenvHol menioemKocmu meepoo2o meunay.
OO6opynoBaHue: CTakaH ¢ BOJIOH, KaTOPUMETP, TEPMOMETP, BECHI, TUPH, METAIITMYECKUH IIMIMHIpP HA HUTH,
COCY/J1 C TOpsiYEr BOJIOM.
Jlabopamopnas paboma Ne3
«H3mepenue 6nasxcnocmu 6030yxay.
O6opynoBanue: 2 TepMOMETPA, KyCOK Mapiii, CTakaH ¢ BOAOH.
Jlabopamopnasa paboma Ned
«Cbopka snexmpuyeckoll yenu u usmepeHue Cuibl moKd 6 ee pa3iuyHblX Y4dcmKaxy.
OOGopynoBaHwe: WCTOYHMK THUTAHHS, HHU3KOBOJBTHAS JlaMIla Ha IIOJCTaBKe, KIIOY, aMIIEPMETP,
COETMHUTENBHBIE POBO/IA.
Jlabopamopuasa paboma Ne5
«H3mepenue HanpaAdiCeHUs HA PASTUYHBIX YUACIKAX 2JIEKMPUYECKOU Yenuy.
OO06opynoBaHKe: HCTOYHUK MUTAHUS, PE3UCTOPHI, HU3KOBOJBTHAS JlaMIla Ha ITOJCTaBKe, BOJBTMETP, KITHOY,
COETMHUTENbHBIE POBO/IA.
Jlabopamopuas padboma Ne6
«Pezynuposanue cuivl moka peocmamomy.
OO0GopynoBaHue: UCTOYHHUK MTUTAHUS, TIOJI3YHKOBBIA PEOCTAT, aMIIEPMETP, KITI0Y, COSTUHUTEIbHBIC POBO/IA.
Jlabopamopnas paboma NeT
« H3mepenue conpomuenenus npogoOHUKA NPU NOMOWU aMNepMempa U 80 1bmMMempa.
OO0opynoBaHue: HCTOYHUK MUTAHUS, UCCICIYyEeMBIH MPOBOJHUK, aMIIEPMETP, BOJIBTMETP, PEOCTAT, KIIIOY,
COEIMHUTEINIbHBIE POBO/JIA.
Jlabopamopnasn paboma Ne8
«H3mepenue mowHocmu u pabomsl MOKA 8 INEKMPUHECKOL TAMNey.
OO06opynoBaHue: UCTOYHUK IMUTAHUS, AMIIEPMETP, BOIILTMETP, KITFOUY, COSTMHUTEIHHBIC TIPOBOJIA,




HU3KOBOJIbTHAS JIaMIIa Ha TojicTaBke. CekyHIIoMep.

Jlabopamopnas paboma Ne9

«Chopka 21eKkmpomMasHuma u UCHbIMAaHUe e20 OetiCmeusLy.
O0opynoBaHue: HCTOYHUK MUTAHUS, KITF0Y, COSTMHUTEIHHBIC TTPOBO/IA, MTOJI3YHKOBBIM peocTaT, KoMIac, JeTalu
JUTsE COOPKH AJIEKTPOMArHuTa.

Jlabopamopuas paboma Nel0

«HM3yuenue snexmpuuecko2o ogueamers NOCMOAHHO20 MOKA (Ha MOOeNU)».

O6opynoBaHue: MOACIH JICKTPOABUTATEIISI, UICTOYHUK MUTAHUS, KIIFOY, COSTMHUTEIHHBIC TIPOBO/IA.




