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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yriayOI€HHOM YPOBHE OCHOBHOI 00pa30BaTeIbHON MPOrpaMMBbI, MPEICTaBICHHBIX
B ®I'OC 000, a Takxe ¢ yu€ToMm (eaepaibHOi paboueit mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenojaBanus yueoHoro npeamera «Duszmkay.

CopnepkaHue mnporpaMMmbl MO (PU3MKE HAMpPaBICHO Ha YJIOBICTBOPEHHE
MOBBIIICHHBIX 3alPOCOB O0YYAIOIIUXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOGHUIO (PM3MUYECKUX 3HAHUI, W Ha (QOPMUPOBAHUE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOydaromuxcsd. B mnporpamme mno (u3uke  y4UTHIBAKOTCA
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3ysibTaTaM 0O0y4eHHs, a TAKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam o0yudeHus (10 Kjaccam), MpejiaraeT IPUMEPHYIO MOCIEI0BATEIIbHOCTD
W3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHUS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbIO OKAa3aHUS METOAUYECKOM
MOMOIUIM YUYUTENIO B CO3/IaHUU paboueli mporpaMmbl 0 y4ueOHOMY MPEIMETY.

®du3zrka SBIAETCS CUCTEMOOOPA3YIONIUM JIJIsi €CTECTBEHHOHAYYHBIX YYeOHBIX
IPEeIMETOB, MOCKOJbKY (PHU3NUYECKUE 3aKOHBI JIeKAaT B OCHOBE IIPOIIECCOB U
SABJICHUM, W3yyaeMbIX XUMHEH, Ouosiorued, actpoHomuend u GU3NIECKON
reorpagueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYIO KapTUHY MU,
MPEeNOoCTaBsieT HamOoJiee SCHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METoja
MO3HaHMsI, TO €CTh CII0CO0A MOJIyYEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna U3 riaBHBIX 3a7a4 (Pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOM TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3ydyenue ¢u3ukn Ha YrIyOJIEHHOM YpOBHE MpeIojiaraeT YBEPEHHOE
BJIAJICHUE CIEAYIOUUMHA KOMIETEHTHOCTSIMH, XapaKkTepU3yrIUMU
€CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHUS;

WHTEPIPETUPOBATh JTAHHBIE U HCIIOJb30BaTh HAYYHBIE JOKa3aTEIbCTBA JJIS
MOJTYYEHHUSI BEIBOJOB.

[lenn wu3yueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenMera «®Dusuka» B
oOpa3oBaTenpHBIX opraHuzauusx Poccuiickoit @expepanuu, peaau3yrOIIUX



OCHOBHBIE  00111€00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPKAEHHON peEIICHHEM
Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poTokosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enu nzydenust Gu3NKU Ha YrITyOJIEHHOM YPOBHE:

pa3BUTHE MHTEpECa M CTPEeMJICHUs OOydYarouuxcsi K HaAyYHOMY HU3YYEHUIO
IPUPOJIbI, PA3BUTHE X UHTEIUICKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEI0BATENHCKOTO0 OTHOIICHUS K OKPYXKAIOLIUM SIBIICHUSM;

dbopMHpoBaHHE HAYYHOTO MHPOBO33PEHHUSI KaK pe3yJbTaTa MU3yuyeHUs] OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHHEe YMEHHUW TPUMEHATH (U3HUECKUE 3HAHWS U HAYYHbBIC
JI0Ka3aTeNbCTBA U OOBSICHEHUS OKPY KAIOIINX SBJICHMUIA;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOW  JCSITEIbHOCTH, CBS3aHHOM C (U3MKOM, TMOArOTOBKA K
nanbHeneMy oOy4eHHIO B 9TOM HaIlpaBJICHUN;

(GopMUpOBaHHE TOTOBHOCTHM K JaJbHEHIIEMY H3y4yeHUIO (U3UKM Ha
yIrIyONEHHOM YpOBHE B paMKaxX COOTBETCTBYIOIIMX mpoduiaeil oOyueHus Ha
YPOBHE CpPEeAHEro 00111ero 00pa3oBaHuUs.

JlocTmxeHne 3TUX Iiesied MporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 00ECIICUMBACTCS PEIICHUEM CIEAYIONMINX 3a]1ay:

npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOCHHMM BELIECTBA, MEXaHUYECKUX,
TEIJIOBBIX, DJIEKTPOMATHUTHBIX M KBAHTOBBIX SBJICHUSIX;

MpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBICHATH (PU3UUYECKUE SIBJICHUS HA
OCHOBE M3yUeHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOJOB PEIICHUs PaCUETHBIX M KaU€CTBEHHBIX 33]a4, TPEOYIOLINX
CO3/1aHUsl W UCHOJB30BaHUS (PUBMUYECKUX MOJENEH, BKIIOYas TBOPYECKUE H
IPAKTHUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE MCCIEAOBATEIBCKUX YMEHHM: HAONIONaTh SBICHUS W H3MEPSThH
buznyecKkre BEIUMYUHBI, BBIIBUTATh TUIIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHbIC
CHOoCcOObI UX MPOBEPKH, IUIAHUPOBATH U MPOBOAUTH OMBITHI, SKCIIEPUMEHTAIbHbIC
UCCIIEIOBaHMsI, aHATM3UPOBATh MOJYyUYEHHbBIE JAHHBIE U JIEJIaTh BBIBOIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HMUECKOro COAep KaHMUs,
BKJItOUasi HHPOPMAIIMIO O COBPEMEHHBIX TOCTIKEHUSAX (DU3UKH, HHTEPIIpEeTalus 1
KPUTHUECKOE OLIEHWBaHNE NH(POpMAII;

3HaKOMCTBO €O cpepaMu Mpo(ecCHOHANBHON AESITENIbHOCTH, CBI3aHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTHUSIMU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3nYECKON HAyKH.



Ha wusyuenue ¢usuku (yrmyOnéHHBIE ypOBEHb) Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus otBoautcs 340 dacoB: B 7 kmacce — 102 gaca (3 4gaca B
Henenmo), B 8 kinacce — 102 gaca (3 yaca B Henento), B 9 kiacce — 136 ygacos (4
gaca B HEJICIIIO).



COAEPXKXAHUE OBYUYEHUA
8 KUIACC

Paszneu 6. TenuioBbie siBJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIPHO-KUHETUYECKOW TEOPUU CTPOCHHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHUHU.

Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTUIA. TEeXHOJOTUM TMOJYyYeHHUS HCKYCCTBEHHBIX aiMa3oB. OObsSCHEHUE
CBOMCTB I'a30B, KUJAKOCTEH U TBEPABIX TEJI HA OCHOBE IIOJIOKEHHUIM MOJIEKYJIAPHO-
KMHETUYECKOW Teopur. [I0BEpXHOCTHOE HATSHKEHUE, CMAYMBaHUE, KATWUISPHBIC
ABJIEHUA. TEIUIOBOE paCIIMpPEHWE U C)KATHE. 3aBUCUMOCTH JIAaBJICHUS Tras3a OT
00BEMa, TeMIEPaTypBHI.

Temneparypa. CBsA3b TeMIlepaTypbl CO CpEIHEH KHHETUYECKOM OSHEprueu
TEILIOBOIO JBW)KCHUS YacTHULl. TeMreparypHble IKAJIbI.

BuyTtpennsis sHepruga. CnocoObl HW3MEHEHUSI BHYTPEHHEH 3HEpruu:
TeIonepeaaya 151 COBEpLICHUE paboTHI. Bunpl TEIUTIONEPENAYHN:
TEILIONPOBOJAHOCTb, KOHBEKIUSA, U3ydeHre. Buael Temonepeaayu B NpUpoae U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX MPOLIECCOB.

KonudectBo TemoTsl. YenbHas TEIUIOEMKOCTh BelIecTBa. TeruiooOMeH u
TeII0Boe paBHOBecue. 3akoH HploToHa-PuxmaHna. YpaBHeHME TEIIOBOTO OajiaHca.

[InaBieHrEe U OTBEPAECBAHNE KPUCTAJUIMYECKUX BEIIECTB. Y IEJIbHAS TEIJIOTA
maBieHus. [lapooOpazoBanue u koHneHcarnus. Mcnapenue. Kunenne. Y aenpHas
TEIIOTa  HapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIIEpPATypbl  KUIEHUS  OT
atMocepHoro napiieHus. HachlllleHHBI M HEHACHIIEHHbIA Tap. BraxkHoCTh
BO3/yXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpununer pabotsl TernoBeix aBuratenei. KIIJ TemmoBoro nBurarens.
TeruioBple ABUTATEIM M 3alMTA OKPY)KAIOWIEH cpeapl. TennoBble MOTEpU B
TEIUTOCETSX.

3aKOH COXpAaHEHHUS U MPEBPAIICHUS DHEPIMU B MEXAHUYECKUX U TEIJIOBBIX
IIpoLECCax.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

HaGmonenune nuddysuu.

HaGniogenne sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAauyuMBaHUS M
KAWUISIPHBIX SIBIICHUM.

HabGnroneHue TemioBoro paciupeHus Tem.



W3meHeHnne maBieHHWs ra3a NMpU W3MEHEHUH O00BhEMA W HArpeBaHWU WIIH
OXJIQXKJICHUU.

[IpaBuiia u3MepeHus TeMIEpPaTyphl.

Buasl Tertonepenaym.

OxJaxJieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEIIHUMU CUJIaMHU.

CpaBHEHHE TEIIIOEMKOCTEN pa3IMYHbIX BEIIECTB.

Hab6nronenue xumneHus.

Habrogenune nocTossHCTBa TeMIlepaTyphl MPH TUIABICHUH.

Moenu TEeIUIOBBIX JABUTATEIICH.

Jlabopamopuvie pabomul u onvimel.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO IPUTSKECHHUS.

OMnbITHI O BBIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WJIM caxapa.

N3mepeHne TeMieparypsl IpPU MOMOIIMA KUIAKOCTHOIO TEPMOMETpa H
JaTyuKa TEMIIEPaTypBhl.

OnbITel 1O HAOMIOACHUIO TEIUIOBOIO PACHIMPEHUS Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJIOHE MINIPHUIIA.

WccnenoBanre 3aBUCHUMOCTHA JIaBJIEHHS BO3AyXa OT ero o0béMa u
TeMIepaTyphl.

[IpoBepka TUMOTE3bl JUHEWHOW 3aBUCUMOCTHU JIJTMHBI CTOJIOMKA JKUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTPEHHEH OHEpPruM Tela B  pe3yibTaTe
TEeIJIonepeayr U padOThl BHEITHUX CHJL.

HccnenoBanre sBJICHUS TEIIOOOMEHAa MpPU CMEIIMBAHUU XOJOJHOW H
ropstye BOJIBI.

Omnpenenenre KOJIUYECTBA TETUIOTHI, MOTYYEHHOTO BOJOW MPHU TETIOOOMEHE
C HArpeThIM METAJUIMYECKUM LIMJIUHAPOM.

OnpeneneHre MOIHOCTU TEIUIOBBIX NMOTEPH (3akoH HetoToHa-Puxmana).

Ornpenenenue yaenbHON TEINIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHue OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaenbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnexkTpuzanus Ten. J[Ba poja 3JEeKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apspKeHHBIX Tell. 3akoH Kymnona.

OnekTpuueckoe mnojne. Hanpsok€HHOCTh 3nekTpudeckoro nods. [IpuHiun
CYNEPHO3ULIUN IIEKTPUUECKUX 0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snexkTpuyeckux 3apsaoB. DIEMEHTApHbIA AJIEKTPUYECKUN 3aps.
Crpoenue artoma. I[IpoBOAHMKM, HOUAJIEKTPUKA ¢ TOIYNPOBOJHUKHU. 3aKOH
COXPAHEHHUS JIEKTPUUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
HcTOYHUKY TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro TokKa (TEIUIoBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B METAJNIaX, KUJKOCTAX U razax.

Onextpuyeckas nenb. Cuina Toka. DIEKTPHUUECKOE HaNpsHDKEHUE. AMIIEpMETP
Y BOJIBTMETP B LIENU NOCTOSTHHOTO ToKa. CONMPOTUBIIEHHE MPOBOJHUKA. Y IEJIBHOE
CONPOTHUBJIEHUE BeniecTBa. 3akoH OMa juis yyactka nenu. [locienoBarenbHoe U
napajuielIbHOEe COeAMHEHnE MPOBOAHUKOB. J/]C B 1lenu MOCTOSHHOTO TOKA. 3aKOH
Oma nmna nonHod nenu. [IpaBuna Kupxroda. Pacd€r mpocThIX 3JEKTPUUYECKUX
uene. HenrHelHbIe SJIEMEHTHI.

PaGota ©u MOIIHOCTH dJEKTpUYECKOTO ToOKa. 3akoH Jlxoynsa-JleHna.
DneKTpuYecKre ey U MOTPEOUTENH IISKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[ToctostHHBIE ~ MarHWTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX  MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1ojie 3eMJIM U €ro 3HAUYCHUE JIJISl )KU3HU Ha 3eMIle.
OneiT Opcrena. MarHutHoe Ton€ 3IIEKTpUYeckoro Toka. OnbeiT  Awmrepa.
[IpuMeHeHUE HIEKTPOMArHUTOB B TEXHHUKE. JIeHCTBHME MarHMTHOrO MOJs Ha
MPOBOJHUK ¢ TOKOM. Cuna Awmrmepa W oOmpeleineHue €€ HampaBJICHUs.
DJIEKTPOJIBUTATENb ITOCTOSSHHOTO TOKa. Vcmonb30BaHME SIEKTpOJBHUIaTeNIed B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCHOPTE.

Oneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuu. [IpaBuno Jlenua.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DJIEKTPOCTAHIIMM Ha BO300HOBIISIEMBIX HCTOYHMKAX HHEPTHHU. DKOJOTHUECKHE
po0JIeMbl SHEPIeTUKU. TOIITUBHBIC SJIEMEHTHI U AJIEKTPOMOOWIIH.

Jemoncmpayuu.

DJekTpu3anus Ted.

JIBa poja 2JIEKTPUYECKUX 3apsiIOB ¥ B3aMMOICHCTBUE 3aPSYKEHHBIX TEl.

YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.

DJIeKTpOCTaTUYECKAst MHAYKITHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

MopaenupoBaHue CWIOBBIX JIMHUM 3JIEKTPUYECKOTO TMOJS C IMOMOUIBIO
OyMa)KHBIX CYJITAHOB.

[IpoBOAHUKY U TUDJICKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JIeiCTBHS AIEKTPUYECKOTO TOKA.

DNEKTPUUECKUN TOK B )KUIAKOCTH.

["a30BbIii pa3psia.



M3mepeHne CUITbl TOKa aMIEPMETPOM.

N3mepeHne 3IeKTPUYECKOTr0 HapsHKEHHS BOJIBTMETPOM.

Peocrar n MmarasuH cOnpoTHBIICHUN.

B3anmoieiicTBUE MOCTOSSHHBIX MArHUTOB.

MopennpoBaHue HEBO3MOKHOCTH Pa3IEJICHUS MOJIOCOB MAarHuTa.

MopenupoBaHuE MarHUTHBIX TOJIEH MOCTOSHHBIX MarHUTOB.

OmneiT Dpcrena.

MarHuTtHoe 1oje ToKa. DJIEKTPOMArHHmT.

JlelicTBME MarHUTHOTO MOJISI HA POBOJHUK C TOKOM.

DIIEKTPOIBUTATENb OCTOSHHOTO TOKA.

OmnbiTer apanest.

DIEKTPOTreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaol.

OneITel 1O HAOMIOMEHUIO DJIEKTPU3AIMU TeJI MPU COMPUKOCHOBEHUH H
WHIYKIHUEN.

HUccnenoBanne JOEWCTBUS JJIEKTPUYECKOTO IO HAa NPOBOJHUKUA U
JUDJIEKTPUKH.

COopka 1 UCTIBITAHUE MIEKTPUUECKOM 1IETH MOCTOSIHHOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, POTEKAIOIIETO YEPE3 PE3UCTOP, OT
HaIPsHKEHUS. Ha pe3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnBbITHI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh 3JEKTPUUYECKOTO COMPOTHUBICHHUS
MIPOBOJHUKA OT €ro JIIMHBI, IUIOIAU MTONEPEYHOr0 CEYEHU U MaTepHaa.

OmnpeneneHue yaelbHOr0 CONPOTUBIIEHUS TPOBOAHUKA.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUUW IIPU  IIOCIEI0BATEIBHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia MJid CWIbl TOKAa MpPU MAPATUIETBHOM COEIMHEHHUH
PE3UCTOPOB.

Omnpenenenue I/{C 1 BHYTpEHHETO CONPOTUBIICHUSI UICTOYHUKA TOKA.

[Iposepka npasun Kupxroda.

[TpoBepka BeImoHEHUS 3aK0HAa OMa 7151 TOJTHOM LIETIH.

N3ydeHne BOJIbTAaMIIEPHBIX XapaKTEPUCTUK HETMHEUHBIX DJIEMEHTOB (JIAMITBI
HaKaJMBaHUS WIH NOJYIPOBOJIHUKOBOIO IUOJA).

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIAYIIETO YepPe3 PE3UCTOP.

OmnpeneneHne MOIIHOCTH AJIEKTPUUECKOTO TOKA, BBIAEISIEMOM Ha PE3UCTOPE.

Onpenenenue KII/] narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.

W3y4yeHne MarHuTHOTO TMOJISl IOCTOSTHHBIX MAarHUTOB TPU UX O0BETUHEHUU H
pazziereHu .

HccnenoBanne NeMCTBUS 3JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



OMBbIThI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHJIbI B3aUMOJICUCTBUS KATYIIKHU C
TOKOM W MarHuTa OT CHWJIbl M HalpaBJ€HUS TOKA B KaTylIKEe W OT HaJu4us
(OTCYTCTBUS) CEpACUHUKA B KaTyIIKE.

N3ydeHne neicTBUSI MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u uzydeHue paboThl JJIEKTPOIBUTATENS.

N3mepenue KIIJI anmekTpoaBUraTeibHONM yCTaHOBKH.

OnpITEl 1O  HUCCIEIOBAHUIO  SIBJICHUS DJICKTPOMArHUTHOW  WHAYKIWU:
UCCIIEIOBAaHUE N3MEHEHUI 3HAUEHUS U HAIIPABJICHUS! MHAYKIIMOHHOTO TOKA.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuaromierocss OyayT cpopMupoBaHbl CIEIYIONINE JIUUHOCTHBIE Pe3yJIbTaThl B
YaCTHU:

o I)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3UKOB;

o 2)2pasrxcoanckozo u Oyxo8HO-HPAECMEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXJACHUU OOIIECTBEHHO 3HAYMMBIX
U 3TUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUMN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAIbHO-ITUYECKUX MPHUHIUIOB B JEATCIHHOCTH
Y4EHOTO;

o 3)acmemuueckozo 60CHUMAHUA:

BOCIIPUSTHE ICTETUYECKUX KaueCTB (PM3MUECKOW HAyKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu Hayuno20 nO3HAHUA:

OCO3HAHUE IIEHHOCTH (PU3NUECKON HAyKU KakK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUS MHpPA, OCHOBBI PAa3BUTUS TEXHOJOTWHM, BAXKHEHILIEH COCTAaBIAIOLIEH
KYJIBTYPBIL;

OpUEHTAalUsl B JCSATEIBHOCTA HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS PUPOJIBI;

pa3BUTHE HAy4YHOW JHOO03HATEIBLHOCTH, HMHTEpEca K HCCIIEI0BATEIbCKON
JEATEIIbHOCTH;

e 5)popmuposanusn Kynomypel 300p06bsa u IMOUUOHATLHO20 O1A20N0YHUA:

OCO3HAaHMUE IIEHHOCTH Oe30macHOro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBUJl 0€30MacHOTO TIOBEJEHHUS Ha
TPAHCIIOPTE, Ha JOporax, C SJEKTPUUYECKHM U TEIUIOBBIM OOOpYyJOBaHUEM B
JIOMAIITHUX YCIIOBHUSIX;

chOpMHPOBAHHOCTh HaBbIka pedJeKkcud, MPU3HAHUE CBOETO TMpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYyroro YeiaoBeKa;



e 6)mpy0oeozo eocnumanus:

aKTUBHOE YyYacTHE B pPEIICHUM MPaKTUUYECKUX 3aj]ad (B pamMKax CEMbH,
oOpa3oBaTenbLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHUIM;

HMHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (HU3UKOI;

o 7)IK0102UUECKO20 60CRUMAHUA:

OpUEHTAIlMs HAa NMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
00JaCTH  OKpyXKaromieil cpefpl, IUIAHUPOBAHUSA TMOCTYNKOB M OIEHKA UX
BO3MO>KHBIX MOCJIEACTBUAN JIJIsI OKPYKAIOIIEH CPEJIbI;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

o 8)adanmavyuu K U3MEHAIOUWUMCA YCI06UAM COUUATLHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJICUCTBUM TIPU BBIMOJHEHUU HUCCICIOBAHUM U
MPOEKTOB (PU3NUECKOIN HANIPABIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSM JIPYTHUX;

MOBBLIIIICHWE YPOBHA CBOEH KOMIIETEHTHOCTH uepe3 MPaKTHUYECKYIO
JEATEIIbHOCTD;

noTpeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHWUU, YMEHUU (HOPMYIUPOBATH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX O0BEKTAX U SIBICHUSIX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JacTH
busuKy;

IUIAHUPOBAHUE CBOErO PA3BUTUS B MPHOOPETECHUH HOBBIX (DU3NYECKUX
3HAHUU;

CTPEMJICHUE aHATTM3UPOBATh U BBISBIATH B3aUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUI;

OLICHKA CBOMX [JEWCTBUM C YYETOM BIMSHUA HA OKDPYXAIIYI0 Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIECTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocs: OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATbHBIC YICOHbBIC CHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJSTHBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble 1ornueckue aAefcTBU:
BBISIBIIATH M XapaKTepU30BaTh CYIIECTBEHHBbIC TMPU3HAKH OOBEKTOB
(ssBNIEHMUI ), KJITaCCU(PULIMPOBATH UX;



BBISIBIIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUUS] B paccMaTPUBAEMbIX (paKTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHHSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMA M TIPOIIECCOB, JI€NaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHM, BBIABUTaTh THUIOTE3bl O  B3aUMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

CaMOCTOSITENIFHO BBIOMpATH CIOCO0 pemieHus yueOHo (u3nueckor 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILIEHUS, BHIOOpP Haubojee MOIXOSIIETO C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEIbCKUI HHCTPYMEHT NTO3HAHMUS;

MPOBOJUTH MO CAMOCTOSATEIBHO COCTABICHHOMY IUIAHY OIBIT, HECIOMXHBIM
bu3UeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBIICHUS;

OILICHMBATh HA MMPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIUIO, OTYUYECHHYIO
B XO/JI€ UCCJIEOBAHMS WJIM SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OpMYJIHpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
POBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEIINOJIIOKEHUS 00 MX Pa3BUTHUM B HOBBIX YCIOBHSIX U
KOHTEKCTax.

Pabora ¢ undpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METOMbI, HHCTPYMEHTHI M 3aIlpPOChl MPU TMOUCKE U
otOope UH(pOPMAIIUU UITU JAHHBIX C YUYETOM MPEIJIOKEHHON yueOHOM (hrU3UIeCKOi
3a/1auu;

aHaJIM3UPOBaTh, CHUCTEMATU3UPOBATh W UHTEPIPETUPOBATH HH(OpPMAILIHIO
Pa3JIMUHBIX BUJOB U (HOPM TPECTABIICHHUS;

OIICHMBATh HANEKHOCTh HH(POPMALMKM TIO KPUTEPHUSIM, MPEIJIOKECHHBIM
yauTeneM Wik chOpMyITHPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  MOpeacTaBICHUS
nHpopMaIMu W WUTIOCTPUPOBATH pEIIacMble 3aJa4d HECJIIOKHBIMU CXEMaMH,
JarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B XO0JIe OOCYXJEeHHs ydyeOHOro maTepuana, pe3yJbTaToB J1a00paTOPHBIX
paboOT W MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXJIaeMOW TeMbl U
BBICKA3bIBaTh WJEW, HAIEJICHHbIE HAa pEIICHHE 3aJa4yd MW MOJJIepKAaHUE
OJ1aroKeIaTeIbHOCTH OOIIEHHUS;

COIOCTABIISATh CBOU CYXKJICHUSI C CYXACHUSIMHU APYIHMX YYaCTHUKOB AMAIIOra,
OOHapy>KUBaTh Pa3IMuMe U CXOJCTBO MO3UIIUI;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;



nyOIMYHO TMPEACTABIATh PE3YyJIbTaThl BBIIOJIHEHHOTO (PU3WYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh U MCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIWBUIYaIbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpoodiaembl;

NPUHUMATDH LEIU COBMECTHOU JEATEIbHOCTH, OPTaHU30BBIBAThH JCUCTBUS TI0
e€ JOCTM)KEHHUIO: DACHpeNeNsiTh pOoJId, OO0CYXJaThb IPOLECChl U Pe3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO 4YacThb pabOThl, JOCTUTas KAa4eCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIIPaBICHUIO M KOOPIWMHHUPYS CBOM ACHCTBUS C APYTUMH YJICHAMHU
KOMAaH/IbI;

OLICHMBATh KauyeCTBO CBOEro BKJaJa B OOMMIA MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSITENTEHO C(POPMYITHPOBAHHBIM yUACTHUKAMHU B3aMMOCHCTBHSI.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranusauus:

BBISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CHUTYyAIUsIX, TPEOYIOMUX IS
pereHus: GU3NUEeCKUX 3HAaHUM;

OPUEHTHUPOBATHCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHIMBUAYATBHOE, IPUHSATHE PEIICHUSI B TPYIINE, MPUHATHE PEIICHUA TPYIIION);

CaMOCTOSATEIILHO COCTABJIATh AITOPUTM pelicHUs (PU3NUECKON 3aaud WIIH
IJIaH HCCIEOBaHUS C YYETOM UMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMble BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OIICHKY CUTYyaIluu U TIpeJjIarath IjiaH e€ N3MCHCHHUSI,

OOBSCHATh  TPUYHMHBI  JOCTHIKEHUS  (HEHOCTHKEHUS)  PEe3yIbTaToOB
NeSTeILHOCTH, IaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBHI B JEATEIHHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3MYECKOT0 HCCIEAOBAaHUS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
W3MCHUBIINXCS CUTYaIlU, YCTAHOBIIEHHBIX OITMOOK, BOSHUKIITUX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSM.

CTaBUTH Ce0s HA MECTO JIPYroro YesoBeKa B XOJ€ CIopa WIH IUCKYCCUM Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPECHUS M JIOTHKY JIPYTOTo.

MPU3HABaTh CBOE MIPABO HA OIMMOKY MPH PEIICHUH (PU3MUYECKHUX 3a]a4 WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

INPEAMETHBIE PE3YJIBTATHI .

K koniy oOyueHuss ¢ 8 knacce mpenMeTHbIE Pe3yabTaThl Ha YriyOJIeHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:



UCIIOJBL30BaTh MOHATUS (Macca W pa3Mepbl MOJEKYJ, TEIUIOBOE JBUIKECHHE
aTOMOB W MOJIEKYJI, arperaTHbIE COCTOSIHHUSI BELIECTBA, KPUCTALIMYECKHE U
amop(HBIC Tena, HACBHIMICHHBI W HEHACHIIICHHBIA Iap, CHOCOOBI M3MCHCHUS
BHYTPEHHEW JHEPruM, »JJIEMEHTAPHBIA DSJIEKTPUUYECKUM 3aps, MPOBOJIHHKH,
MOJIYNPOBOJHUKH, JUAIEKTPUKU, UCTOYHUKH MMOCTOSSHHOTO TOKA, SJIEKTPUUECKOE U
MAarHUTHOE TIOJISI, ONTHYECKAas CHCTEMa) W CHUMBOJIMYCCKHUH SI3BIK (DU3WKH TIPU
pelIeHNN YYeOHBIX U TPAKTUUYECKUX 33/1a4;

YBEPEHHO pa3linyaTh SIBJIICHUS (TEIJIOBOE pacUIMpeHHe (CKaTue), TEIIOBOe
paBHOBECHE, MOBEPXHOCTHOE HATSKEHHE, CMAYMBAHUE, KAWUISIPHBIC SBIICHUS,
UCIapeHue, KOHACHcAlus, IUIaBICHUE, KPUCTALTU3AlMS, KUIIEHHUE, CIOCOObI
Teronepeaayu (TErmIonpOBOIHOCTb, KOHBEKIUS, U3yUYCHHE), TEIUIOBBIE TTOTEPH,
ANEKTPU3ALUA TEJ, B3aUMOJCHCTBUE 3aps0B, NCHUCTBUS JJICKTPUUECKOrO TOKA,
KOPOTKO€E 3aMbIKaHUE, B3aUMOJICCTBUE MAarHUTOB, JCHCTBUE MarHUTHOT'O MOJIsSI Ha
MPOBOJTHUK C TOKOM) IO OMHCAHUI0 MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaTh  MPOSIBICHUE  U3YYEHHBIX  (PU3MUECKUX  SABJICHUU B
OKpyXkaromieM Mupe (B TOM uuciie (U3MYECKUe SBICHUS B MPUPOJE:
MMOBEPXHOCTHBIE W KaNWJUISIPHBIE SIBIICHHUS B MNPHUPOJE, KPUCTALIBI B MHPHUPOJE,
uznyuyenne CollHIIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3bI, 0Opa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJICKTPUYECKHE SBJICHUS B arMocdepe, IIEKTPUUECTBO
YKUBBIX OpPraHW3MOB, MAarHUTHOE T0JIe 3eMJId, Apeid MOJIIOCOB, POJIb MArHUTHOIO
noJis JUIS KU3HM Ha 3emMJjie, TMOJSIPHOE CHSHHUE), TPU OTOM MEPEBOAUTH
MPAKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKu) HU3MYECKUX SIBICHHM;

OMUCHIBATh HU3YyUYCHHBIE CBOMCTBA Tel U (PUBMUECKUE SBJICHUS, HCIOIL3YS
dbuznyeckre BEIUMYMHBI (TeMImeparypa, BHYTPEHHSS DHEPrusi, KOJIUYECTBO
TEIJIOTHI, paboTa rasa, yielbHas TEMJIOEMKOCTh BEIECTBA, YACJbHAs TEIIoTa
TUIaBJICHUS, YIENbHAs TEIUioTa MapooOpa3oBaHUs, YIelbHAas TEIUIOTa CrOpaHus
TOIIMBA, KOA(DPUIIUEHT MOJIE3HOr0 NESUCTBUS TEIJIOBOM MalllMHbI, OTHOCUTEIbHAS
BJI&KHOCTh  BO31yXa, OJEKTPUYECKHW 3apsll, CHJIa TOKA, DIJIEKTPUYECKOE
HaMnpsHKEHWE, CONMPOTUBIICHUME NpoBoAHMKA, D/IC B 1enM MOCTOSIHHOIO TOKAa,
IEKTPUUECKOE YAEIbHOE COMPOTHBJICHUE BENIECTBA, pabdoTa W MOIIHOCTh
IEKTPUUECKOTO TOKA), MPU OMUCAHUU TIPABMIIHHO TPAKTOBATHh (PU3UUYECKUIA CMBICT
WCIIOJIB3YEeMbIX BEJIUYUH, MX O0O3HAUEHUS W EAUHUIIBI (PU3HYECKUX BEJIUYUH,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEITMYMHAMU, CTPOUTH TPa(UKU U3YICHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

XapaKTEepU30BaTh CBOMCTBA Tel, (U3MUECKUE SBJICHHS U IPOIIECCHI,
WICIIOJIb3YSl OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUECKOW TEOPUHU CTPOCHUS
BEILIECTBA, YpaBHEHHE TEIUIOBOTO OallaHCa, 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO



3apsiia, 3akoH KynoHa, mpuHIUI CyNEpHo3UIUUA AIEKTPUUECKUX MOJIeH, 3aKOH
Owma nmst yyacTka menu, npasuia Kupxroda, 3akon Oma 1715 MOTHOM TIeTH, 3aK0H
Jxoynsa-JIeHnia, 3aKOH COXpaHEHUs SHEPruH, MPU ITOM pa3iaudaTh CIOBECHYIO
(GhopMYyJIMPOBKY 3aKOHA M €T0 MaTeMaTHYECKOE BBIPAKECHHUE;

CTPOUTH TPOCThIC (PU3UUECKUE MOJICNIM PEaIbHBIX OOBEKTOB, MPOIIECCOB U
SABJICHUM, BBIJEIATH IMPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, MPOTIECCOB, SIBICHUHN, TPUMEHITh GU3UICCKUE MOICIHN IS OOBSICHCHUS
(bU3UYECKUX MPOIECCOB U PelIeHUs YU4eOHBIX 3a/1a4;

OOBSCHATH (PU3MUECKHUE SBJICHUS, MPOIECCH U CBOWCTBA TEJI, B TOM YHUCJIE U B
KOHTEKCTE CHUTyallud TMPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M peliaTh
KaueCTBEHHbIC 3aJlayd, B TOM 4YHUCJE TPEOYIOIUEe YHUCIECHHOIO OICHUBAHUS
XapaKTePHbIX 3HAYCHUN (PU3MYECKUX BEIMYMH, TP 3TOM BBIOUpATH aJCKBATHYIO
(U3UYECKYI0 MOJIEIIb, BBISBIISTH MPUYMHHO-CIICICTBEHHBIE CBS3M M BBICTPAUBATh
JIOTMYECKYIO0 IIETIOYKY PAaCCyXIECHUM C ONOpOM Ha H3y4YEHHbIC CBOMCTBA
buznyecKkux siBJICHUM, (HU3NUECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MO/IEIIH;

YBEPEHHO pelllaTh pacu€THhIC 3ajJadu (C Omopoil Ha 2—3 ypaBHEHMS) IO
M3y4yaeMbIM TeMaM Kypca (Pu3MKHU, BbIOMpasi aJleKBaTHYI0 (U3UYECKYIO MOJIEIb, C
HCIIOJIb30BaHUEM 3aKOHOB W (POpMyJ, CBS3BIBAIONIUX (DU3NYECKUE BEIIMYMHBI,
3allMChIBATh KPATKOE YCIOBHE W Pa3BEPHYTOE PEIICHUE 3a/a4M, BbBISIBIATH
HEJIOCTAIOIIHNE WM U30BITOUYHBIC JaHHBIE, 00OCHOBBIBATH BHIOOP METO/IA PEUICHUS
3a/1aud, WCMOJb30BaTh CIPABOYHBIC JaHHbIE, NPUMEHATh METOAbl aHaJIu3a
pPa3MEpPHOCTEH, UCTOIB30BaTh I'paUUECKUE METOMBI PEIICHHS 3aj]ad, MPOBOIUTH
MaTeMaTHYeCKHe IIpeoOpa3oBaHUsl W Pacu€Thl, OICHHWBATh PEATUCTUYHOCTD
MOJTYYEHHOTO 3HAYCHHMS (HU3NUECKOW BEIWYHMHBI W OMNPEICIsATh Pa3MEPHOCTH
(bu3nYECKON BETMYHUHBI, MOJYUYCHHOU MPU PELICHUN 3a]a4H;

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEHIUTh NpPU  [TOMOIIA
(bU3NYECKUX METOJO0B, M IIpejylaraTh OPHEHTHUPOBOUYHBIA CIIOCOO pEIIeHUs, B
OMMCAHUU  HCCJICAOBAHMUS  paclio3HaBaTh  IPOBEPSEMOE  MPEATNOJIOKEHUE
(rumotesy), UHTEPNPETUPOBATH MOJIYUCHHBIN pPe3yNbTaT;

MIPOBOAUTH OMBITHI 110 HAOIIOJEHUIO (PU3UUYECKUX SIBJICHUN WU (PU3NUECKUX
CBOMCTB Tei (KamwUISpHbIE SBICHUS, 3aBUCHUMOCTBH JABJICHHS BO3JyXa OT €ro
o0béMa W TeMmmeparypbl, CKOPOCTH TIpollecca OCThIBaHUS (HArpeBaHUs) TPH
M3JIy4YEHUH OT I[B€Ta H3JIy4arolleil (MOoriomarmnieil) noOBEPXHOCTH, CKOPOCTh
WCIIApEHUST BOJBI OT TEMIEpaTyphbl >KUJIKOCTH M IUIONIAAM €€ IMOBEPXHOCTH,
AIIEKTPU3AIUS Te W B3aUMOJICUCTBUE AJICKTPUUYECKUX 3apsiOB, B3aUMOJICHCTBUE
MOCTOSTHHBIX MarHUTOB, BU3yaJIM3alllsl MATHUTHBIX MOJIEA TOCTOSIHHBIX MAarHUTOB,
JIEUCTBHUSI MAarHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHMTa,
CBOMCTBA 3JIEKTPOJIBUTATENSI TMOCTOSHHOTO TOKA): (POPMYJIHMPOBATH MPOBEPSIEMOE
npeamnoyioxkeHue  (TUmoTre3y) O  BO3MOXHBIX — pe3yjibTarax  HaOJIOJCHUH,



CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY M3 U30BITOYHOrO HaOOpa 00OpyIOBaHUS,
OTKCHIBATh XOJI OTbITa U (POPMYITHPOBATH BHIBOIBL;

IPOBOAUTH TPSIMbIE M KOCBEHHBIE HW3MEpeHUs (PU3MUECKUX BEITUYHUH
(TemmepaTypa, OTHOCHTEIbHAs BIAXXHOCTh BO3yXa, CHJIa TOKa, HaNpsOHKCHHUE,
ylenbHas TEIUIOEMKOCTh BEIIECTBA, COMPOTHUBICHHE MPOBOAHMKA, paboTa H
MOIIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIOJIH30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX
npuOOpoB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpPEHUs, (PUKCUPOBATH MOKAa3aHUS
npruOOpOB, HAXOAUTH 3HAUEHUE MU3MEPAEMON BETMYMHBI C IMOMOIIBIO YCPEIHEHHUS
Pe3yIbTaTOB CEPUH U3MEPEHUI U OLIEHUBATH OTPEIIHOCTh U3MEPEHUN;

IPOBOJIUTH AKCIEPUMEHTAIBHBIC HCCIEOBAHUS 3aBUCUMOCTEN (U3NUECKUX
BEJIMYMH (3aBUCHMOCTH JIaBJICHHUS BO3AyXa OT €ro o0bEMa M HarpeBaHUs WU
OXJTXKICHHUSI, UCCIICIOBAHUE SIBJICHUS TEIUI000MEHa P CMEITMBAaHUH XOJIOJAHOMN H
ropsiueid  BOABI, 3aBUCHUMOCTb COIIPOTUBJICHHS TMPOBOJHUKA OT €ro JJIMHBI,
IUIOIIAId TONEPEYHOTO0 CEYEHHs M YAEIbHOIO CONPOTHUBIEHHUS BEIIECTBA
MPOBOJIHMKA, CUJIBI TOKA, MPOTEKAIOIIETO Yepe3 MPOBOJHUK, OT HAIpPSDKCHUSA Ha
MIPOBOIHUKE, MCCIIEOBAHNUE TOCIEIOBATENILHOTO W MapaJICIbHOTO COEIMHEHUN
MIPOBOJHHUKOB): COBMECTHO C Yy4HTeNleM (QOpMyIUpoBaTh 3a4adyy M THIOTE3Y
UCCIIEJOBAHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAHUE, CaMOCTOSTEIbHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLUH,
MPEJICTABIISITh MOTYYCHHBIE 3aBUCUMOCTU (DPM3MUECKUX BEJIWYUH B BUAC TAOJIHIl U
rpadMKoB, OIEHUBATh MOTPEIIHOCTH, JeJaTh BBIBOJABI IO pe3yJibTaTaM
UCCIIEIOBaHMUS;

coOnoaTh mpaBwiia Oe3omacHoro Tpynaa mpu padbote ¢ 1abopaToOpHBIM
o00opy10BaHUEM;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYEHHBIX MTPUOOPOB, TEXHUIECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX IMPOILIECCOB C OMOPOM Ha WX OmUcaHus (B TOM
YuCclie: CHUCTeMa OTOIUIEHUS JIOMOB, TMUTPOMETp, MapoBasi TypOWHa, aMIIepMeTp,
BOJIBTMETP, CUETUYHK AJIEKTPUUECKON IHEPIHH, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHble  3JEKTPONpUOOpbl  (MIpUMEpPBI), MPEAOXPAHUTENH U HX
NpUMEHEHHEe B OBITY W TEXHHUKE, NPUMEHEHHE TMOCTOSHHBIX MAarHuTOB,
DIIEKTPOMArHUTOB, DJIEKTPOJBUTATENh MOCTOSHHOTO TOKA), MCIONB3Yys 3HAHUS O
CBOMCTBaX (PHU3MYECKUX SBJICHHUM, HEOOXOIUMbIe (PU3UUECKHE 3aKOHBI W
3aKOHOMEPHOCTH;

pacrmo3HaBaTh TPOCTHIE TEXHMUYECKHE YCTPONUCTBA W HW3MEPHUTENBHEIC
npuOOpbl MO CXeMaM M CXEMAaTUYHBIM PUCYHKaM (KHUAKOCTHBIM TEPMOMETP,
TEPMOC, TCHUXPOMETP, THUTPOMETp, JBUTraTellb  BHYTPEHHEr0  CrOpaHus,
AIIEKTPOCKOI, ~ PEOCTaT), COCTaBIATh CXEMbl JJIEKTPUUECKHX Lemed ¢
NOCNIEOBATEAbHBIM M MApaUICbHBIM COCIUHEHHEM 3JEMEHTOB, pasiuyas
YCJIOBHbIE 0003HAYEHUS SJIEMEHTOB 3JIEKTPUUECKUX IIeTIed, MCIIOIb30BaTh CXEMBI



U CXEMaTHUYHbIE PUCYHKH H3YYECHHBIX TEXHHUYECKHX YCTPOMCTB, U3MEPUTEIbHBIX
IpUOOPOB M TEXHOJOTMYECKUX MPOLECCOB MPHU PELICHUH Y4EOHO-NIPAKTHYECKHX
3a/1ay;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTHIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KU3HU I OOecredeHUs
0e30MmacHOCTH TpU OOpallleHuu ¢ TMpuOopaMu M TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHUs! 3I0pOBbS U COOJNIOACHUS HOPM 3KOJOTMYECKOrO IOBEACHHUS B
OKpY’KaroLIEN Cpeae;

OCYUIIECTBJIAThH MOUCK MH(MOpMauu Guanyeckoro cojepxxanus B UutepHere,
CaMOCTOATENBLHO (OPMYJIMPYST TOMCKOBBIM 3ampoc, HAa OCHOBE MMEIOIIUXCS
3HAHWM M CPaBHEHHUS JOMNOJHUTEIBHBIX MCTOYHUKOB BBIIEHATH HH(GOpPMALHIO,
KOTOpast SIBJISIETCS] IPOTUBOPEUYUBOU UITU MOKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBHIMOJIHEHUHM YUYEOHBIX 33JaHUN HAyYHO-TIONYJISPHYIO
JaUTepaTypy (pU3MUEecKoro coaepiKaHus, CIPAaBOYHBbIE MaTepUaibl, PECYPChl CETU
WNuTepHeT, BiaaeTh Npu€MaMH KOHCIEKTHPOBAaHUS TEKCTa, NPeoOpa3oBaHUs
MH(pOpMaIIKU U3 OJJHOM 3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3gaBaTh COOCTBEHHbIE ITMCBMEHHBIE M KpaTKUE YCTHBIE COOOIICHMS,
000011as nH(OPMALIMIO U3 HECKOJIBKUX HUCTOUYHUKOB (PU3NYECKOTO COJIEPKaHuUs, B
TOM  4Yuclie MNyOJUYHO  MPEACTaBIATh  Pe3ysbTaThl  NPOEKTHOM — Win
UCCJIEI0BATENBCKON JEATEIbHOCTH, IIPU 3TOM IPAMOTHO MCIOJb30BATh H3y4YECHHBIN
NOHATUUHBIM ~ anmapar  Kypca  (U3UKH, CONPOBOXAATb  BBICTYILJICHUE
IIPE3EHTALUEN;

IPU BBIMOJIHEHUU YYEOHBIX MPOEKTOB U HUCCIENOBAaHUM (PU3MUECKHUX MPOILIECCOB
pacnpenensath OO0S3aHHOCTH B TpYIIE B COOTBETCTBUM C MOCTaBJICHHBIMU
3aJlayaMu, CJEIWTh 32 BBIOJHEHUEM IUIaHa JACUCTBUU U KOPPEKTUPOBAThH €rO,
aJIeKBaTHO OIICHMBaTh COOCTBEHHBIM BKJIaJd B JACSATENbHOCTb TPYIIIIHI,
BBICTPAMBaTh KOMMYHHKAaTUBHOE B3aUMOJEWCTBUE, NPOSABISASL T'OTOBHOCTH
paspeniaTb KOH(QIUKTHI.



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeEM uugposbie
Ne i/ P Konrpoubnbie IIpakTHyeckue (1ubp )
NMPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchl
Pa3pgean 1. TensioBbIe IBJICHUSA
1.1 CrtpoeHre u CBOHCTBA BEIIECTBA 6
1.2 TemnoBbIe MpoIeCCH 33 1 6.5
Hroro mo pazueny 39
Pazgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
51 DneKTpudecKue 3aps/ipl. 3apsuKeHHbIE Tea 9 1
' U UX B3aUMOJCUCTBHS
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 31 1 10
2.3 MarHuTHbIE SIBICHUS 11 4
2.4 DNeKTpOMarHuTHas MHIAYKIINS 7 1 1
Hroro no paszneny 58
Pa3nea 3. [loBTopuTe1bHO-00001IaK0 M MOYJIb
3.1 [ToBTOpHUTENHEHO-0000IIAIOIINI MOTYTH 5
Wroro no pazueny 5
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 3 22.5




HOYPOYHOE INIVIAHUPOBAHUE

8 KIIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Koutpoaphbie  Ipakruieckue fI[Sy‘IEHPIH :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypenI
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX ONBITHBIE 1
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mopenu TBEpAOro, JKUAKOTO U 1
ra3000pa3HOro COCTOSHUH BEIIECTBA
Ypok-konpepennus "Kpucrannnueckue u
4 amop¢usie Tena. ['paden. [lomyuenue 1
HCKYCCTBEHHBIX aJiIMa3oB"
5 CMauuBaHue ¥ KA PHOCTD. 1
IToBepXHOCTHOE HATSKEHUE
TermoBoe pacliMpeHue U CokaTue 1
Tennosoe nemxkenue. Temmeparypa
TemnepaTypHbIe Kbl
9 BHyTpeHHsist 3Heprus u crnocoosl eé 1
U3MEHEHUS
10 Buasl Tennonepenaun 1
Vpoxk-koupepennus "Mcrnonp3oBanue
11 TEIJIOBBIX CBOMCTB BEIIECTB U MATEPUAJIOB B 1
LEJsIX dHeprocoepexeHus "
12 KonunuectBo Temnorel. Y neabHas 1




TCIINIOEMKOCTD

13

14

15

VYpoxk-uccinenosanue "[IpoBepka rumnoresbl
JTUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA
KUJKOCTUA B TEPMOMETPUUIECKOM TPyOKE OT
TeMneparypol"

YpaBHEeHUE TEIIOBOTO OanaHca.
TennooOMeH U TEIIOBOE paBHOBECHE. 3aKOH
Herorona—Puxmana

JlaGopaTtopHas padota "HcciaenoBanue
SIBJICHHS TETUIOOOMEHA IMPU CMENTUBAHUN
XOJIOJIHOW U ropstyeit BobI"

16

Pemenue 3amgau o reme "TernmooOMeH u
TEIJIOBOE paBHOBecHE"

17

JlabopaTtopHast pabora "Onpeznenenue
KOJIMYECTBA TEIUIOTHI, IIOJTYYCHHOTO BOJION
IIPH TETI0O0OMEHE C HarpeThIM
METaJUTMYECKUM IWIHHAPOM"

18

19

[InaBnenue u OTBCPJACBAHUC
KPUCTATNIMYCCKUX BCIICCTB. yIlCJ'II)Hafl
TCIIJIOTA IJIaBJICHUSA

Pemienne 3amad mo Teme "[InaBnenue u
OTBCPACBAHUC KPUCTAJUIMYCCKUX Ten"

20

JlaGopaTtopHast pabota "Onpeznenenue
yIEeTbHOU TEIUIOTHI MJIaBJICHUS JIbaa"

21

VYpoxk-uccnenoBanue "CpaBHEHHE NPOLIECCOB
IJIAaBJICHHUA KPUCTATINIMYCCKUX TCJI U
pa3MArdeHus pu HarpeBaHUM aMOp(HBIX

Tex"




[TapooOpazoBanue u KOHIEHCALIMSL.

22
Ucnapenue
Kunenue. Y nenbHas Temiora

23 napooOpa3zoBaHus. 3aBUCUMOCTb
TEMIIEPATYPHI KUTICHUS] OT aTMOC(HepHOTOo
JIaBJICHUS

24 Pemenue 3amau no treme "IlapoobpazoBanue
U KureHue"
VYpok-uccnenosanue "OO0bsiCHEHNE

25 3aBUCHUMOCTH TeMIIepaTypbl KUIIEHUS OT 1
naBieHus"

26 HacplileHHbIil 1 HEHACBIEHHBIA ap.
BrnaxnocTs Bo3ayxa
BrnaxHocTe BO3ayxa 1 €€ H3MEpPEHHUE.

27 JlabopatopHas pabora "Onpeznencaue 0.5
OTHOCHUTEIIFHON BIAXKHOCTU BO3ayXa"

28 Pemienne 3agau o Teme "BnaxHocTs"
Pemenue 3aga4 v aHanu3 CUTyaIuu,

29 CBSI3aHHBIX C SBJICHUSIMU UCTIAPCHUS U
KOHJICHCAIIUH

30 OHeprus ToIMBa. Y ieibHasl TerjaoTa
CTOpaHHUS

31 [TpuHUIMTIBI PaOOTHI TETJIOBBIX ABUTaTENneH

32 [TapoBas TypOuHa. /IBurareiab BHyTPEHHETO
CTOpaHHUS

33 KII/] TersmoBoro aBuraTess

34 Pemenne 3agau o teme "KIIJ] TemoBoro

nsurareis"”




Ypok-koHpepenus "TermioBsie BUTATETN

3% 1 3aluTa OKpysXaroieu cpeab”

36 TemnoBble MOTEPH B TEIIOCETIX

37 3aK0H COXpaHEHUs U NIPEBPAILICHHS YSHEPTUU
B MEXaHWYECKHUX U TEIUIOBBIX MPOIeccax
[ToaroroBka Kk KOHTPOJILHOU PabOTE MO TEME

38 "TermnoBsle aBiacHus. M3MeHenue
arperaTHbIX COCTOsSIHMI BemecTna'
KontponsHast padora o Teme "TemmoBbie

39 siBNeHns. MI3MeHeHne arperaTHbix
COCTOSHUM BemecTna"

40 DnekTpu3anus Tei. J[Ba pona 3apsios
Ypoxk-uccnenosanue "Hccnenopanue

41 CIoco0O0B Pa3IUYHBIX BEUIECTB
Ha’JIEKTPU30BbIBATHCA"

42 B3anmoneiicTBre 3apsoKeHHBIX Tell. 3aKOH
Kynona
DnekTpuueckoe nose. Hanpsx€HHOCTh

43 anekTpudeckoro noss. [Ipunnun
CYMEPIIO3UIUH JICKTPUUECKHUX MO

44 Hocwurenu snekTpudeckux 3apsaoB.
DOnemeHTapHbIi 3apsaa. CTpoeHue aToma

45 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

46 [IpoBOgHUKH, TUITEKTPUKH U
MOJTYTIPOBOTHUKU

47 VYpoxk-koH(pepeHtus "InekTpusaius B
MMOBCEIHEBHOM KU3HH"

48 Pemenne 3amad mo Teme "3akoH coXpaHEHUS




AIEKTPUUECKOTO 3apsiaa’

DnekTpuyeckuil Tok. IcTouHnKu

49 1
AIIEKTPUIECKOTO TOKA
VYpoxk-uccinenosanue "MccnenoBanue

50 JEHCTBUSI SJIEKTPUUYECKOTO OIS Ha 1
MPOBOJHUKYU U JUAIEKTPUKHU"

o1 DNEKTPUYECKUM TOK B METaJLIax 1

52 DJIEKTPUUYECKUIN TOK B )KMIAKOCTAX U razax 1

53 DneKTpudecKas 1erb 1

54 Cwuiia Toka. AMriepmerp 1

55 DIIEKTpUUYECKOE HarpskeHue. BonbTmeTp 1
JlabopaTtopHas pabora "COopka u

56 UCIIBITAHUE JICKTPUYCCKOH IIeTTH 1
MOCTOSTHHOTO TOKa"

57 3aBUCHUMOCTH CHIIBI TOKA OT HaIPSHKCHHUS. 1
3akoH OMa aJig y4acTka 1enu
JlaboparopHnas pabota "VMccrnenoBanue

58 3aBUCHUMOCTH CHJIBI TOKa, POTEKAIOIIETO 1
4yepes pe3nucTop, OT HAMPSHKEHUS Ha
pPE3UCTOPE U CONPOTHUBIIEHUS pe3ucTopa’

59 DIIeKTPUUECKOe COMPOTUBIIEHUE. Y ICIIBHOE 1
COTIPOTHBIICHUE

60 JlaGopaTtopHast pabota "Onpezenenne 1
YAEIBHOIO CONIPOTHUBIICHUS IPOBOAHUKA"

61 Pemienue 3amgau o reme "DieKTpruecKoe 1
COIPOTHBIIEHHUE. Y IEIbHOE CONIPOTUBIIEHUE"

62 Pemenne 3amau no teme "3akodn Oma" 1




63

IlocnenoBarenbHOE U napaujiCJIibHOC
COCIMHCHUA ITPOBOAHHNKOB

64

JlaGoparopnas pabota "IIpoBepka npaBuia
CJI0’KEHHUSI HANIPSKEHUN NTpU
MOCJIEIOBATEILHOM COCTUHEHNUH IBYX
pe3uctopos"

65

66

67

Penrenue 3amad mo reme
"IlocnenoBarenbHOE U MapaICIbHOE
COEIMHEHUS POBOIHUKOB"

JlaboparopHas pabdota "IIpoBepka npaBuia
JUTSL CUJIBI TOKA MPU HapasuieIbHOM
COCJIMHEHUH PE3UCTOPOB"

Pemenue 3amgau Ha MMPUMCHCHHEC 3aKOHA Oma
JJIA pa3JIMIHOro COCAMHCHUSA ITPOBOJHUKOB

68

OJ1C u BHyTpEeHHEE CONTPOTUBIICHHE
WCTOYHMKA TOKa. 3aKkoH OMa U1 [IOJIHOH
LEn

69

70

71

Pewmenne 3amau no reme "OJ[C, BHyTpeHHEe
COIPOTHBIIEHNE UCTOYHHKA TOKA. 3akoH OMa
JUTS TIOJIHOH mernn”

JlaGopatopHas pabota "Onpeanenenne S/C
U BHYTPEHHETO CONPOTUBIIEHUS HICTOUHUKA
ToKa"

[IpaBuna Kupxroda

72

73

JlaGopaTtopHas pabota "IIpoBepka mpaBw
Kupxroga"

Ypok-uccnenosanue "M3ydyeHne BOJIbT-
aMIIepHBIX XapaKTePUCTUK HETMHEHHBIX




3JIEMEHTOB"

74

75

Pa6oTa OJICKTPHUYICCKOI'0 TOKA. MOHIHOCTB
SJICKTPHUYCCKOI'O TOKA

JlaGopaTopHnas pabota "Onpeznenenue
paboThI U MOITHOCTH AJIEKTPHUYECKOTO TOKA"

76

3akon [xoyns-Jlenna. ITorpeburenu
AIIEKTPUYECKOro Toka. KopoTkoe 3ambIkaHue

77

78

79

80

Ypok-koHpepenius "O0bsicHeHNE U
MIPUHIIATT JCHCTBHSI TOMAITHUX
AJIEKTPOHArpeBaTeIbHbIX IpUOOpPOB"

[TonroroBka Kk KOHTPOJIBHOU paboOTe MO TeMe
"DneKTpuuecKue 3apsaabl. 3apsHKEHHbIE Tela
U UX B3auMonencTus. I1ocTOSIHHBIN
ANEKTPUIECKUH TOK"

KonrponbHas pabora no reme
"DnexTpudeckue 3apsaapl. 3apsHKEHHBIE Tela
U uX B3aumojaeucTBusl. IlocToSHHBIN
anekTpuueckuii Tok" /Beepoccuiickas
IpOBEpOYHas padoTa IpH MPOBEIEHUU C
HCIIOJIb30BAaHUEM KOMIIBIOTEpA

ITocTostHHBIE MarHUTEL. MarHuTHOE I10JI€
3eMIIM U ero 3HaYCHHUE JJIA )KU3HU Ha 3emite

81

VYpok-uccnenosanue "U3yuenue
MarHUTHOTO TOJIS TOCTOSIHHBIX MarHUTOB
pY UX 00BETUHEHUH U Pa3/IeiICHUN.

BI/ISyaJ]I/BaI_[I/I}I IIOJISI IOCTOSIHHEIX MarHUTOB'

82

OmneiT OpcTena. MaruuTtHoe mose
JJIEKTPUYECKOr0 TOKa




OneiT AMniepa. MarHuTHoOE 10Ji€ KaTyILKH C

83 ToKOM. [IpMeHeHne 3IeKTPOMaruuToB B
TEXHHUKE

84 Cwita Amriepa u onpejeneHue e
HarpaBJICHUs

85 Pemenue 3amaud no reme "Cuna Amnepa u
omnpezeneHue e€ HanpaBiaeHUA"
DNEeKTPOBUTATEh TOCTOSIHHOTO TOKA.

86 Hcnonp3oBaHue 35eKTpoaBUrareneii B
TEXHUUYECKUX YCTPONCTBAX U Ha TPAHCHOPTE

87 JlaGopaTtopHast pabora "3yuenue aeicTBus
MarHUTHOTO TI0JIsL Ha MTPOBOJIHUK C TOKOM"

88 Ypok-koHpepennus "[Ipaktuueckoe
IPUMEHEHHUE AIeKTpoBUraTenei"

89 JlaboparopHas pabota "KoHcTpyrpoBaHue u
u3ydeHue padoThl dNeKTpoaBUrarens"

90 JlaboparopHas padota "KoHCcTpyrpoBaHue U
n3ydeHue paboThl dIEKTpoABUTATENA"

01 JlaGopatopHas pabota "NU3mepenue KII1/]
AJIEKTPOJIBUTATEIHLHON YCTAHOBKH"

92 OmnbiTel @apazest. 3aKOH 3JIEKTPOMarHUTHOM
nHaykuuu. Ipasuno Jlenna
VYpok-uccnenoanue "HccnenoBanue

93 W3MEHEHHU 3HAYCeHUS M HATIPaBJICHUS
WHIYKIIMOHHOTO TOKA"

Pemenne 3agau no teme "3akoH
94 3JIEKTPOMAarHUTHOM MHAYKInU. [IpaBuio

Jlenma"




95

Onekrporerepatop. CriocoObl OTydeHUs
AJEKTPOIHEPTUU

96

Ypok-koHpepeHIus "DIeKTpOoCTaHIIUU Ha
BO300HOBIISIEMBIX HCTOYHUKA SHEPIUH.
[Ipo6nemsl sxonoruu. ToruBHBIE
3JIEMEHTBHI U AJIeKTpoMoOmIn"

97

98

99

[ToaroToBka K KOHTPOJIBHON pabOTE MO TEMe
"DIeKTpOMarHuTHEIC SIBJICHUS "

KonTponbhas pabota "DneKTpoOMarHUTHBIE
sBiieHus "/ Beepoccuiickas mpoBepoyHas
paboTa npu NpoBeACHUH Ha OyMakHOM
HOCUTEJIE

PaGora ¢ Tekcramu o teme "TermioBele
siBjIeHus"

100

Pabora ¢ TekcTamMu 1o TEME
"DrekTpuuecKue 3apsabl. 3apsHKEHHbBIC Tena
U X B3auMojeiictaue"

101

102

Pabota ¢ Texctamu 1o TeMe "I1ocTOSHHBIHA
AIIEKTPUYECKUH TOK"

Pabota ¢ TekcTaMu 110 TeMe "MaruuTHbIE
SIBJICHUS"

103

Pabora ¢ Tekcramu o Teme
"DeKTpoMarHuTHas MHIYKIus"

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

103

23.5




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



