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MHOACHUTEJIBHASA 3AIINCKA

Paboyas nporpamma o yaebnomy npeamery «®@usuka» Ha 2023/24 yueOubiii rox it o0ydaromuxcs 8-ro kimacca MOY Cocnosckast COILL paspaboTana
B COOTBETCTBHHU C Tp€60BaHI/I$IMI/II

o denepanbHOTrO 3aKk0HA OT 29.12.2012 Neo 273-03 «O06 ob6pazoBanuu B Poccuiickoit deneparuny;

o npuka3za MunnpocsenieHus ot 28.08.2020 Ne 442 «O0 yrBepxaenuu [lopsiaka opranuzanny 1 0CyliecTBICHHs 00pa30BaTeNIbHOM A€ATEIbHOCTU
110 OCHOBHBIM 00111€00pa30oBaTeNbHbIM IpOrpaMMaM — 00pa30BaTeIbHbBIM MporpaMMaM Ha4ajlbHOTO OOIIEro, OCHOBHOTO OOIIEro U CPEIHEro
oOmiero o6pazoBaHus (pacHpoCTpaHseTcs Ha MpaBooTHoLeHHs 10 1 ceHtsOps 2021 roxa);

e mpuka3za MunnpocsenieHus ot 22.03.2021 Ne 115 «OG6 yrepxkaenuu [lopsiika opranuzanuy 1 0CylecTBICHU 00pa30BaTEeIbHOM AEITETbHOCTH
110 OCHOBHBIM 00111e00pa30BaTeNbHbIM IIpOrpaMMaM — 00pa30BaTeIbHbBIM MporpaMMaM HayaJbHOTO OOIIEro, OCHOBHOTO OOIIEro U CPEIHEro
oOuiero o6pazoBaHus (pacnpocTpaHsieTcs Ha npaBooTHoueHus ¢ 1 centa0ps 2021 roaa);

o mnpuka3za Munooprayku ot 17.12.2010 Ne 1897 «O6 yrBepxkaeanun @I'OC ocHOBHOTO 00111eT0 00pa3oBaHUs Y,

e CII 2.4.3648-20 «CaHuTapHO-3MUAEMHUOJIOTHYECKHE TPEOOBAHUS K OpraHU3aIusIM BOCIIUTaHUS U OOyUeHHUsI, OT/AbIXa U O3J0POBJICHUS JETCH 1
MOJIOJEKHU», YTBEPKICHHBIX TOCTAHOBJIEHUEM TJIABHOTO CaHUTapHOTO Bpaya oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urueHnveckue HOPMATUBBI W TpeOOBaHMs K oOecreueHHI0 Oe30MacHOCTH W (Win) Oe3BPEAHOCTH IS YeOBEKa
(hakTOpOB Cpe/ibl OOUTAHUSY, YTBEPKACHHBIX MTOCTAHOBICHUEM TJIABHOTO CaHUTApHOTO Bpava oT 28.01.2021 Ne 2;

e y4eOHOTrO IJIJaHA OCHOBHOTO 00IIero o0pa3oBanus, yrBepxaecHHOTO nmpuka3oM oT 30.08.2023 Nel49 /o «O BHeCEeHHHM M3MEHEHUH B OCHOBHYIO
00pa3oBaTeNIbHYIO IPOTPAaMMy OCHOBHOTO OOIIIET0 00pa30BaHUs»;

ConeprkaHue MporpaMMbl HalpaBJieHO Ha GOPMUPOBAHHE €CTECTBCHHOHAYYHOW TPAMOTHOCTH yJYaIlIMXCSI M OPraHU3aIMIo0 H3ydeHus (PU3nKu Ha
JeATEIIbHOCTHOM OCHOBE. B Hell yunThIBatOTCS BO3MOXKHOCTH IipeaMera B peasin3anuu TpedboBannit @I'OC OO0 K 1iaHupyeMbIM JTHYHOCTHBIM U
METanpeIMETHBIM pe3yJIbTaTaM 00yYeHHs, a TAKKE MEKIIPEIMETHBIC CBSI3H €CTECTBEHHOHAYYHBIX YUEOHBIX MPEJIMETOB Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl.

OBIIAA XAPAKTEPUCTHUKA YYEBHOT' O ITIPEJIMETA «®HU3UKA»

Kypc pusnxu — cuctemoo0pasyromuii [y eCTeCTBEHHOHAYYHBIX YUEOHBIX ITPEIMETOB, MOCKOJIBKY (PM3NUYECKUE 3aKOHBI JIEXKAT B OCHOBE MIPOIIECCOB U
SBJICHUH, N3y4aeMbIX XUMHUEH, Oronorueit, actpoHomMuet u gpusnueckoit reorpadueii. Pu3znka — 3TO NpeaAMET, KOTOPBIN HE TOJIBLKO BHOCUT OCHOBHOM
BKJI4/1 B €CTECTBEHHOHAYUYHYIO KapTUHY MHpPa, HO U MIPEJOCTaBIIsAET Hanboee ssicHbIe 00pa3iibl MPUMEHEHHS HAyYHOTO METO0/1a IO3HaHus, T.e. crocoda
MOJTy4EHUs IOCTOBEPHBIX 3HaHUH 0 Mupe. Hakonen, pusnka — 370 npenMeTt, KOTOPBIH HapsAy ¢ APYTUMH €CTeCTBEHHOHAYYHBIMU IIPEAMETaMH JTOJDKEH



JaTh MIKOJbHUKAM MPECTaBICHNE 00 YBJIEKAaTEIIbHOCTH HAYYHOTO MCCIIEJOBAHUS U PAJOCTH CAMOCTOSTEIILHOTO OTKPBITUS HOBOTO 3HAHUSI.

OpnHa U3 IIIaBHBIX 337124 (PU3NIECKOTO 00pa30BaHuUs B CTPYKTYpe 00IIero o0pa3oBaHus COCTOUT B (GOPMUPOBAHUN €CTECTBEHHOHAYYHOM TPAaMOTHOCTH
U MHTEpeca K HayKe Y OCHOBHOM Macchl 00y4aroIuXcsl, KOTOPhIE B JaTbHEHIIEM OyIyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cepax aedarenbHocTH. Ho He
MeHee BXHOH 3a/1a4eil SBISIETCS BBISBICHHUE U ITOJITOTOBKA TATAHTIMBBIX MOJOIBIX JIFOJIEH IS MTPOI0IDKEHHS 00pa30BaHus M JalbHEHIIEH
npo(hecCHOHATFHON IEATEILHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX HCCIEIOBAHUN M CO3JIAaHMH HOBBIX TeXHOJIOTHNA. COTIaCHO NPUHATOMY B
MEXAYHapOJHOM COOOILECTBE ONpeIEIeHHI0, EcTeCTBEHHOHAay4Hask IPaMOTHOCTD - 3TO CIIOCOOHOCTD YE€JIOBEKA 3aHUMATh aKTUBHYIO I'PaXJaHCKYIO
MTO3UIMIO IO OOIIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMHM HayKaMH, U €T0 TOTOBHOCTh HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU
unessmu. HayuHorpaMOTHBIH 4el0BEeK CTPEMUTCS y4aCTBOBATh B apr'yMEHTHPOBAHHOM OOCYXA€HUHU MTPOOJIeM, OTHOCSIINXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSM, YTO TPEOYeT OT HETO CIENYIOINUX KOMIETEHTHOCTEMH:

— HAY4YHO OOBICHSITH SBJICHUA,
— OIICHUBATh U IOHHUMAaTb 0COOEHHOCTH HAY4YHOT'O MCCJICAOBAHUA,

— HHTCPHPETUPOBATH JAHHBIC U NCITI0JIB30BATh HAYYHBIC JOKA3aTCIbCTBA JJIA MMOJTYYCHUS BBIBOOOB.

N3yuenune puzmkn cmocoOHO BHECTH pEIIAIONINN BKIIa B (POPMUPOBAHUE €CTECTBEHHOHAYYHON TPAaMOTHOCTH 00YyJarOUXCsl.

HEJIX U3YUEHUSA YYEBHOI'O IPEJIMETA «®U3UKA»

Lenu u3ydyenus pusuky Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBanus onpeneneHsl B Konuenuu npenonasanus yueoHoro npeaMera «dusnka» B
oOpa3oBaTeNbHbIX opranu3zanusx Poccuiickoii @enepannu, peaausyrolux OCHOBHbIE 0011e00pa3oBaTebHbIe TPOTPaMMBI, YTBEPXKIEHHOH pelieHreM
Komnernn MunncrepcerBa npocsenieHust Poccuiickoit @eaepanun, mpotokoi ot 3 gekadps 2019 r. Ne [1K4BH.

Henu uzydyenus Gpusmku:

— npuoOpeTeHre UHTepeca U CTPEMIICHHUS 00YJarOIMXCs K HAyYHOMY U3Y4EHUIO TPUPOIbI,

Pa3BUTHE UX UHTEIUIEKTYaJbHBIX U TBOPYECKHX CIIOCOOHOCTEI;

— pa3BUTHE MPEACTABICHUN O HAYYHOM METO i€ O3HAHUS U (POPMHUPOBAHHE UCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIIUM SIBJICHUSIM;
— (dopMHpOoBaHKE HAYYHOTO MUPOBO33PEHHS KaK pPe3ysibTaTa U3y4eHHUs: OCHOB CTPOCHUS MaTepuu U PyHIAMEHTAJIbHBIX 3aKOHOB (PH3HKU;
— (dopmupoBaHue MPEACTABICHUN 0 posid (PU3UKY sl pa3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJOTHUH;

— pa3BUTHE MPEACTABICHUI 0 BOBMOXKHBIX chepax Oyayliei npodeccuoHanbHON AeITeIbHOCTH, CBSI3aHHON ¢ (PU3UKOM, TIOJTOTOBKA K
nanpHelIeMy oOy4eHHUI0 B 3TOM HaIpaBJICHHU.

JlocTrkeHue STUX 1elei Ha ypOBHE OCHOBHOTO OOIIero 00pa3oBaHus 00eCIeYrBaeTCs PEIICHHEM CIIeIYIONINX 3a/1a4:

— HpI/IO6peTeHI/IC 3HAHUM O JAUCKPCTHOM CTPOCHUU BCHICCTBA, O MCXAHUYCCKUX, TCIIJIOBLIX, JICKTPUUCCKUX, MAIHUTHBIX U KBAHTOBBIX SABJICHUAX,

— ano6peTeHHe yMeHHf/'I OIIUCHIBATh U OOBICHATH (I)I/ISI/I‘{CCKI/IC SABJICHHA C UCIIOJIb30BAHUEM IMOJTYYCHHBIX 3HaHHI>i;



— OCBOCHHE METOJIOB PEIICHHSI TPOCTEHIIINX PaCYETHBIX 33/1a4 C UCTIOJIB30BaHNEM (DU3UUECKUX MOJIEIICH, TBOPUSCKUX U
MPaKTUKOOPUEHTUPOBAHHBIX 33/1a4;

— pa3BUTHE YMEHUU HAOIIONATh MPUPOIHBIC SBICHUS U BBITIOJIHSATD OIBITHI, 1a00paTOpHBIE PA0OTHI M SKCIIEPUMEHTAIbHBIC HCCIEIOBAHMUS C
HCI0JIb30BAHUEM U3MEPUTENBHBIX IPUOOPOB;

— OCBOCHHE NMPUEMOB PabOTHI C HHPOPMALIUEH (PU3UUECKOTO COJePIKAHNUs, BKITFOYast MHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUIX (PU3HUKH; aHATIN3
Y KPUTUYECKOE OI[CHUBAaHUE HH()OPMAIIHH;

— 3HAaKOMCTBO €O cepaMu NMpodeccnoHaNbHOM NesSTeIbHOCTH, CBSI3aHHBIMU C (PU3UKOM, U COBPEMEHHBIMH T€XHOJIOTHSIMHU, OCHOBAHHBIMH Ha
JNOCTHXKEHUSX (PU3NUYECKOI HAYKH.

MECTO YYEBHOT'O IIPEJIMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBercTtBUM ¢ DT'OC OO0 ¢usnka sBisiercs 00s13aTeNIbHBIM IIPEAMETOM Ha YPOBHE OCHOBHOTO 00111ero oOpa3oBanus. [laHHas nporpamma
IpeycMaTpuBaeT u3ydyeHne pu3nku Ha 6a30BOM ypoBHE B 8 Kilacce B 00bE€Me 68 4acoB 1o 2 yaca B HEJEIIO.



COJAEPKAHME YYEBHOTI'O ITPE/IMETA

Paznen 1. TenioBblie ABIeHUS

OcCHOBHBIE TIOJIO)KEHHUSI MOJICKYJISIPHO-KMHETUYECKONW TEOpUM CTpOEHHUs BeliecTBa. Macca U pa3mepsl
aTOMOB M MOJIeKYJ1. OMNbITHI, MOITBEPKAAIOIINE OCHOBHBIE TOJIOKEHHS MOJIEKYIISIPHO -KUHETUUECKOU TEOPHH.

Monenu TBEPIOTO, )KUIKOTO M Ta3000pa3HOTO COCTOSTHUM BemecTBa. Kpucranmmdeckue u amopgHbIe Tena.
OObsicHeHnE CBOMCTB ra3oB, )KMJKOCTEH U TBEPABIX TE€JI HA OCHOBE MOJIOKEHUN MOJIEKYISIPHO-KUHETUUECKON
teopun. CMaunBaHNe U KaNWUIAPHBIC sIBJICHUS. TemioBoe paciuiupeHue u cxaTue.

Temmnepatypa. CBsi3b TEeMIEpaTypbl CO CKOPOCTHIO TEIIJIOBOTO JABMYKECHHUS YACTHII.

Buyrpennsis sueprust CriocoObl M3MEHEHUSI BHYTPEHHEH SHEPrUu: TEIlonepeaada u COBEpIICHUE pabOThI.
Buapl Tenonepenaun: TemIONPOBOIHOCTD, KOHBEKIINS, H3TyICHHE.

KonuuecTBo TeroTel. Y ienbHas TEMI0EMKOCTh BEIIECTBA. TemI000MeH U TETNIOBOE PaBHOBECHE.
VYpaBHeHue teroBoro O6ananca. [InaBiaeHue u oTBepAeBaHNEe KPUCTAJUTMUYECKUX BEIIECTB. Y IeJbHAs TEIIoTa
rmnaBnenus. [lapoo6pazoanue u kouaeHcanus. Ucnaperune (MC). Kunenue. Y aenbHast TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyPhl KUTIEHUS OT aTMOC(EPHOTO JIaBiieHus. BiiaxxHOCTh Bo3ayxa.

DHeprus TOIMBa. Y IeibHas TEMJI0Ta CrOPaHUSL.

[Tpunnumer padoTs! TemnoBsix apurateneid. KIIJ[ rermoBoro npurarens. TermmoBsie ABUTATENN U 3aIIATa

okpy:xaromieit cpeasl (MC). 3akoH coxpaHeHUs U MpeBpallleHns SHepruH B TeIIOBbIX mpoueccax (MC).
Hemoncmpayuu

1. Habmionenue OpOyHOBCKOTO IBUKEHUS

Hab6mronenue nuddyzun

HaGnronenue siBneHnii cMauynBaHUs M KaTUJUISIPHBIX SIBICHHUI

HaGnrogenue TenioBoro pacuiupeHus Tl

N3menenue naBiaeHus ra3a mpu K3MEHEHUH 00bEMa U HarpeBaHWU WJTH OXJIAXKICHUN
[TpaBuna u3mMepeHus TeMrepaTypbl

Bunael Tenonepenauu

OxJaxiIcHue IPU COBEPIICHUH PAOOThI

© oo N Okwd

HarpeBanue mipu coBepiieHUH paOd0ThI BHEITHUMH CHJIAMH
10. CpaBHeHHE TEIUIOEMKOCTEH pa3IMYHBIX BEIICCTB

11. HaOmronmenue KuneHus

12 .HaOmroieHre MOCTOSIHCTBA TEMIICPATYPhI IIPH IIJIABJICHHH

13. Mozenu TeIUIOBBIX ABUAraTeIei
Jlabopamopnuvie pabomout u onvimaul

OnbITH IO O6H8.py>KCHI/IIO ,I[eﬁCTBI/ISI CHJI MOJICKYIIAPHOTI'O IPUTAXKCHUA
OnbITH IO BbIpallliBaHHUIO KPUCTAJLJIOB HOBapeHHOfI COJIM WJIK Ccaxapa
OnbITH IO Ha6JHOI[eHI/IIO TCIIOBOI'O paCHIMPCHUA I'a30B, JKUJIKOCTEN U TBépI[bIX TCJI

M owbdhe

Omnpenenenue naBieHus Bo3ayXa B OaljlOHe IIITPULIA

5. OmBIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb JAaBJICHUS BO3/IyXa OT €ro 00b&éMa U HarpeBaHus Wiu
OXJIAKACHUS

6. IIpoBepka runoressl JUHEHHOM 3aBUCUMOCTH JJIUHBI CTOJIOMKA )KUIKOCTH B TEPMOMETPUYECKON TpyOKe
OT TEMIIEPATYpPHI

7. HabmoneHue n3MeHeHUs: BHYTPEHHEN SHEPTUH Tejla B pe3yibTaTe Terionepeaadu 1 paboTbl BHEIIHUX
cHuII

8. HccnenoBanue sBIEHHUS TEINIOOOMEHA MPU CMEIIMBAHUM XOJIOIHOM U ropsiueii Bobl

9. OmpeneneHue KOJIMYECTBA TEIJIOTHI, OJIYYEHHOTO BOJIOH MPU TEMIIOOOMEHE ¢ HarpeThiM
METAJUIMYECKUM LUINHAPOM

10. Omnpenenenue yaenbHOM TEIUIOEMKOCTH BELIECTBA



11. HccnepoBanue mpoliiecca UCIapeHus
12. Omnpenenenre OTHOCUTENBHOM BIaXKHOCTH BO3lyXa
13. Omnpenenenue yaenbHOM TEIUIOTHI MJIABICHUS JIbJIA

Paznes 2. DiiekTpryeckne 1 MArHUTHBIE SIBJICHUS

Dnektpusarus Ten. [[Ba pona snekTpuueckux 3apsanoB. BzaumoeiictBue 3apsskeHHbIX Tell. 3akoH Kynona
(3aBUCHMOCTD CHJIbl B3aUMOJEHCTBUS 3apsHKEHHBIX T€J1 OT BEIMUYMHBI 3apSAJ0B U PACCTOSHUS MEXKY TEIAMHU).

OnexTpuueckoe nojue. Hanpspk€HHOCTB 37€KTpUUYecKoro noJs. [IpuHIun cyneprno3uuuu 31eKTPUIeCKUX
moJjieil (Ha KaueCTBEHHOM YPOBHE).

Hocwutenu snextpuyueckux 3apsioB. DIeMEHTapHBIN nnekTpudeckuil 3apsia. Ctpoenue aroma. [IpoBogHuku
U AUBJIEKTPUKH. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOT0 3apsija.

DneKTpuyecKuil TOK. Y CIOBHSI CYILIECTBOBAHUS AJIEKTPUUECKOT0 TOKa. MICTOUHHMKH MOCTOSIHHOTO TOKA.
JlefcTBUS DIIEKTPUUECKOTO TOKA (TEMIOBOE, XUMUYECKOE, MArHUTHOE). DJIEKTPUUYECKHUM TOK B )KUIKOCTAX U
razax.

Onektpuyeckas mnenb. Cuia Toka. DiekTpuyeckoe HampsbkeHue. COnmpoTHUBIIEHHUE MTPOBOIHUKA. Y IETBHOE
COMpoTHBIIeHUE BemiecTBa. 3akoH Oma it yuacTtka 1enu. [locnenoBarensHoe U napaienbHOe COSAUHEHNE
MTPOBOHUKOB.

PaGota 1 MOIIHOCTH A5eKTpudecKoro Toka. 3akoH Jxoymns— JleHua. DnaexkTpuyeckue enu U NoTpeOuTenn
ANIeKTpUYecKoil sHepruu B ObITy. KopoTkoe 3amMbIKaHUE.

[ToctostHHbIe MarHuTHI. B3anMo1elicTBHE MOCTOSHHBIX MATHUTOB. MaruutHoe nosie. MarHutHoe noJje
3eMJIM M €T0 3HaYeHue I KU3HU Ha 3emite. OnbIT Opcrena. MarHUTHOE MO SJIEKTPUYECKOTO TOKA.
[IpuMeHeHne 3eKTPOMArHuTOB B TEXHUKE. /[eficTBHE MarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM.
DJIEKTPOABUTATEINb TOCTOSTHHOTO TOKA. MICMOIb30BaHUE AIEKTPOABUTATENICH B TEXHUYECKUX YCTPOUCTBAX U HA
TPaHCIIOPTE.

Omnbrter @apazes. SIBneHne anekTpoMaruuTHOM uHAYKIuH. [IpaBuno Jlenma. Dnexrporenepatop. CriocoObl
MOJIyYEHUS AIIEKTPUUECKON SHEPTUU. DIIEKTPOCTAHIIMU Ha BOZOOHOBIISIEMBIX HCTOYHUKAX YHEPTHH.
Jemoncmpayuu
DnekTpusanus Tei
JIBa poia AJIeKTPUYECKHUX 3apsi/I0B U B3aUMOJCHCTBUE 3aPSKEHHBIX Tell
YCTpoiCcTBO M ACHCTBHE 3JIEKTPOCKOIIA
DneKkTpocTaTu4ecKas MHIYKIUs
3aKOH COXpaHEHUS AEKTPUUECKUX 3apsI0B
[IpoBOAHMKY U AUBTEKTPUKH
MopenupoBaHue CUTIOBBIX JIMHUM 3JIEKTPUYECKOTO OIS
HcToyHuKH OCTOSTHHOTO TOKa

© oo Nk wd PR

JlecTBUA 3JIEKTPUYECKOTO TOKa

-
©

9HeKTqueCKHﬁ TOK B X KHJKOCTHU

-
=

I"a3zoBb1H pas3psn

-
no

I/ISMepeHI/IC CHJIBI TOKa aMIICpMETPOM

-
w

I/I3MepeHI/Ie QJICKTPUYICCKOTO HAIIPSKCHHUA BOJIbTMETPOM

[
>

Peocrar u marasun COHpOTI/IBHGHI/Iﬁ

-
o

BzauMmoaelicTBHe MOCTOSHHBIX MarHUTOB

o
o

MO,Z[CJ]I/IpOBaHI/IC HEBO3MOXXHOCTHU pa3aCIICHUS ITOJTOCOB MaroHuTa

o
~

MO,Z[CJ]I/IpOBaHI/IC MarHUTHBIX I10JI€H ITIOCTOSSHHBIX MarHUTOB

o
©

OmneIT Opcrena

o
©

MarauTHOE€ I0JI€ TOKa. SHCKTPOMaFHI/IT



20.

JlelicTBME€ MarHUTHOTO TOJISI HA POBOJIHUK C

TOKOM 21 DeKTpoiBUraTesb MOCTOSHHOTO TOKA

22.
23.
24,

25.

HccnenoBanue sBiI€HUS 3IEKTPOMArHUTHOM HHIYKIIMH
Onsitel Dapanes

3aBUCHMOCTh HaIlpaBJICHUA UHAYKIIMOHHOTO TOKaA OT YCJIOBI/If/’I €ro BOBHUKHOBCHHUA

DNEeKTPOTeHEPATOP MOCTOSHHOTO

ToKa Jlabopamopuwvie padbomut u onvimol

ok~ wbd e

6.

OI1IBITEI IO Ha6JHOIIeHI/IIO QJICKTPU3alHUU TCJI I/IHIIYKHI/Ieﬁ " IIpHU COIPUKOCHOBCHHU

I/ICCJIeI[OBaHI/Ie IICI\/JICTBI/UI SJICKTPUYCCKOTO IOJIA Ha IPOBOJHUKH U JUIJICKTPHUKHU

COopka 1 IpoBepKa padOTHI AEKTPUIESCKON ST TOCTOSTHHOTO TOKa

N3mepenue u peryampoBaHue CUIbl TOKa

N3mepenue u peryampoBaHue HapsHKEHUs

HccnemoBanue 3aBUCUMOCTH CHIIBI TOKA, HIIYIIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOpA U

HaNpsHKEHUsS Ha Pe3UCTope

7.

OHBITI)I, JACMOHCTPUPYIOIIUEC 3aBUCUMOCTD SJICKTPUUCCKOTO COITPOTUBJICHHUA ITPOBOJJHUKA OT €0 JJIMHBI,

IIomaau MmornepeuyHoro CCUCHUA 1 MaTepuaia

8.
9.

10.
11.
12.
13.
14.
15.
16.
17.

[IpoBepka npaBuia CI0KEHUS HAIPSKEHUI IIPH MOCIEA0BATEIIBHOM COEIMHEHUH JIBYX PE3UCTOPOB
[IpoBepka npaBuiia i CUJIbl TOKA MPH MAPAIJIEIBHOM COEMHEHUH PE3UCTOPOB
Onpenenenre paboThl AIEKTPUUECKOTO TOKA, UTYLIET0 Yepe3 PE3UCTOP
Omnpenenenre MOIHOCTH IEKTPUYECKOTO TOKa, BBIJIEISIEMON Ha pe3ucTope
HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, UAYIIETO Yepe3 JIAMIIOUKY, OT HalpsHKEeHUs Ha Hel
Onpenenenue KIIJ] narpeBarens
HccnenoBanue MarHuTHOTO B3aUMO/ICHCTBUS IOCTOSIHHBIX MarHUTOB
N3ydyeHre MarHUTHOTO MOJISt OCTOSTHHBIX MAarHUTOB MPHU UX 00bETMHEHUH U pa3JeIeHuN
HccnenoBanue nefcTBUS AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY
OnbIThI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIbl B3aUMO/ICHCTBUS KATYILIKH C TOKOM M MarHUTa OT CHJIbI

TOKa M HAITPpaBJICHU TOKA B KaTYIIKE

18.
19.
20.
21.

N3yuenue neiicTBHsI MAarHUTHOTO I0JIS HA TIPOBOJIHUK C TOKOM

KouncrpyrnpoBanue u uzydenue paboThl 31EKTPOABUTATENS

Namepenne KIIJI anekTpoaBUraTeIbHONM yCTAaHOBKHU

OnBITHI IO UCCIEAOBAHUIO SIBJICHUS IEKTPOMArHUTHOM UHIAYKIIUU: UCCIIEIOBAHUE U3MEHEHHM

3HAYCHHUA U HAIIPABJICHUS UHAYKIIUOHHOTI'O TOKa



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATHI

N3yuenne ¢pusnku B § Kilacce HAMPaBJICHO HA JIOCTH)KEHUE O0YJaIOIMMHUCS TUIHOCTHBIX,
MeTanpeIMETHBIX U MPEJAMETHBIX PE3Y/IbTaTOB OCBOCHUS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI
Ilampuomuueckoe éocnumanue:

— TPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (PM3NYECKON HAayKH;
— IIEHHOCTHOE OTHOUICHHE K JIOCTHKEHHUSIM POCCHICKUX YUIEHBIX (PU3HKOB.

Fpa.ucdancxoe u 0yxoen0-npa8cm3ennoe eocnumanue:

— TOTOBHOCTb K dKTUBHOMY Y4aCTHUIO B 06CY)KI[€HI/II/I 06HICCTBGHHO -3HAYHUMbIX U OTHYCCKHX HpO6JICM,

CBA3aHHBIX C MPAKTUYCCKUM ITPUMEHCHUEM I[OCTI/I)KGHI/II\/JI (1)I/I3I/IKI/I,
— OCO3HAaHUC BAXKHOCTU MOPAJIbHO-3THYCCKUX NPUHIUIIOB B JCATCIbHOCTU y‘IéHOFO.
Icmemuueckoe éocnumanue:

— BOCHPUATHE ICTETUYECKUX KauecTB (PU3MUECKON HAyKH: €€ TapMOHUYHOIO TIOCTPOEHUS], CTPOTOCTH,

TOYHOCTH, TAKOHUYHOCTH.
l[enuocmu HAYYHO20 NO3HARUA:

— OCO3HaHHUE IIEHHOCTH (PU3NYECKON HAyKH KaK MOIIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI

Pa3BUTHUS TEXHOJOTHN, BAXKHEUIIIEH COCTABJISAIONIEH KYJIbTYpHI;

— pa3BUTHE HAyYHOH JIF0OO3HATEIILHOCTH, NHTEPECA K UCCIIEA0BATEILCKON JESITEIbHOCTH.
Dopmuposanue Kynibmypol 300p06ba U IMOUUOHATIbHO20 O1AZONONYHUA:

— OCO3HAHHE LIEHHOCTH 0e30MacHOro o0pasa KM3HU B COBPEMEHHOM TE€XHOJIOTHYECKOM MHUPE,

BaYKHOCTHU MPaBHJI OE30MACHOTO MOBEICHUS Ha TPAHCIIOPTE, HAa IOPOTax, C AIEKTPUUECKUM U TEIIIOBBIM
000pynOBaHKEM B JOMAIIHUX YCIOBHSIX;

— c(pOpMHUPOBAHHOCTH HAaBbIKA peduieKCUU, TPU3HAHUE CBOETO MIPaBa Ha OLIMOKY U TaKOTO Ke IpaBa y
JPYroro 4eioBeka.

Tpyooeoe eocnumanue:

— AKTHBHOC Y4aCTHC B PCIICHUHU IIPAKTHYCCKUX 3ada4 (B paMKax CEMbHU, IIKOJIbI, TOPO/ia, Kpaﬁ)
TEXHOJIOTUYSCKOM 1 COHH&HBHOﬁ HaITpaBJICHHOCTH, Tpe6y'IOH_[I/IX B TOM 4YUCJIE U (1)I/I3I/ILIGCKI/IX 3HaHPII>i;

— MHTepec K NPaKTHUECKOMY U3YUCHHUIO MPOEeCcCHii, CBI3aHHBIX C (DU3UKOM.
IKonozuueckoe eocnumanue:

— OpHUCHTalM:A Ha IIPUMCHCHUC (1)I/I3I/IIIGCKI/IX 3HAHUM T PCUICHUA 3a/1a4 B obnactu Opr>KaIOII_[eI>'I
CpCabl, INIAHUPOBAHUS IIOCTYIIKOB U OLICHKH UX BO3MOKHBIX HOCJ'ICI[CTBPIIZ JJIA Oprn(anmeﬁ CpEabI;

— OCO3HaHHE IJ100aIbHOTO XapaKTepa 3KOJIOTUICCKUX HpO6JICM u HYTeﬁ HUX pCHICHUS.

Aoanmauusa 00yuauezoca K U3MEeHAIOUWUMCA YCI08UAM COUUATbHOU U RPUPOOHOIL CPEdbL:

— HOTpe6HOCTB BO B3aHMMOJICHCTBUHU ITPU BBIITOJIHCHHUHU HCCIIeA0BAaHUM 1 IMPOCKTOB (1)I/I3I/I‘IGCKOI71
HAIpaBJICHHOCTH, OTKPLITOCTD OIIBITY U 3HAHUAM APYI'UX;

— IIOBBIIICHHUEC YPOBHMA CBOEM KOMIIETEHTHOCTHU qgepe3 MPAKTUUCCKYIO NCATCIIbHOCTD,

— HOTpC6HOCTB B (I)OpMHpOBaHI/II/I HOBBIX 3HaHHﬁ, B TOM YHCJIIC (I)OpMy.]'IHpOBaTB Nacu, IOHATHA,
THUITIOTE3BI O (I)I/I3I/I‘-ICCKI/IX 00BEKTaxX U SBJICHUAX,

— OCO3HaHHuC I[e(bI/II_II/ITOB COOCTBEHHBIX 3HAHHUM M KOMIIETEHTHOCTEH B 00J1aCTH (I)I/ISI/IKI/I;

— IUTAHUPOBAHHUE CBOETO PA3BUTHSA B IPUOOPETEHUH HOBBIX (PM3NUYECKUX 3HAHUM;



— CTpPEMJIEHHUE aHAIU3UPOBATh U BBISBISATH B3aUMOCBSI3U IIPUPO/Ibl, OOLIECTBA U SKOHOMUKH, B TOM
YHCIIe ¢ UCTIOIb30BaHUEeM (DU3UYECKUX 3HAHUM;

— OIICHKA CBOMX JICHCTBUI C yUETOM BIHMSHUSA Ha OKPYKAIOLIYIO CPEy, BO3ZMOMKHBIX TTI00ATBHBIX
HOCJIEACTBUH.

METANPEAMETHBIE PE3YJIbTATDBI
YHuBepcanbHbIEC IO3HABATEbHBIE ACHCTBUS

ba3zoevie nocuueckue oeticmeusn:

— BBISBJIATH U XapaKTepU30BaTh CyIIECTBEHHBIC IPU3HAKN 0OBEKTOB (SIBICHH);
— YCTaHaBJIMBATh CYLECTBEHHBIN NIPU3HAK KIaccu(UKauU, OCHOBAHUS AJisi 000OLIEHUS U CPABHEHUS;

— BBIABJIATE 3aKOHOMCPHOCTHU U IPOTUBOPCHUSA B paCCMATPHUBACMBIX (’paKTax, JaHHBbIX U Ha6J'IIOI[eHI/I$[X,
OTHOCIAIIUXCA K (1)I/ISI/I‘I€CKI/IM SIBJICHUSM,

— BBIABJIATE HPUYUHHO-CJICACTBCHHBIC CBA3HU IMPU U3YUYCHUU q)HSI/I‘ICCKI/IX SIBJICHUU U IMponeccCCoB;,
ACIAaTh BBIBOABI C UCIIOJIB30BAHUEM NCAYKTUBHBIX U MHIYKTUBHBIX YMOSaKJIIO‘ICHI/IfI, BbIABUI'aTh

THUITIOTE3bI O B3AMMOCBA3AX (1)I/ISI/ILIeCKI/IX BCIINYUH,

— CaMOCTOSITENIbHO BBIOMpATh c1Ioco0 pemieHus: yaueOHol Gpu3ndeckoi 3aaun (CpaBHEHNE HECKOJIBKHUX
BApUAHTOB pelleHus1, BRIOOp Hanbosiee MoAX0SIIIET0 ¢ YYETOM CAaMOCTOSITENILHO BbIIETICHHBIX
KpUTEPUEB).

ba3zoevie uccnedosamenvckue oeiicmeus:

— HCIIOJIb30BAaTh BOITPOCHI KaK I/ICCHGI[OBaTeHBCKI/Iﬁ HUHCTPYMCHT IIO3HAHUA,

— TPOBOJUTH MO CAMOCTOSITEILHO COCTaBICHHOMY IJIaHy OTIBIT, HECTOKHBIN (pru3nueckuit
AKCIEPUMEHT, HEOOIbILIOE UCCIIeI0BaHUE (PU3UUECKOTO SIBICHUS;

— OIICHMBATh HA IPUMCHUMOCTDb U IOCTOBCPHOCTDH I/IH(bOpMaI_[I/I}O, IMOJIYYCHHYIO B XOJI€ UCCIICIOBAHUA
HJIN OKCIICPUMCHTA,;

—  CaMOCTOSITENbHO (popMyIHpOBaTh 000OIIEHUS U BBIBOIBI IO pe3yJbTaTaM MpOBEAEHHOTO
HaOJIO/ICHUS, OTIBITA, UCCIICIOBAHMUS,

— IIPOTrHO3HUPOBATH BO3MOXKHOEC ,Z[aJ'IBHGfIH.IGC Pa3BUTHUC (bI/ISI/I‘IeCKI/IX IMPOUECCOB, a TAKKEC BbIABUI'aTh
IIpCAITIOJIOKCHU S 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTEKCTax.

Paboma c ungpopmayuei:
— TMPUMEHSATH Pa3InYHbIE METO/Ibl, ”THCTPYMEHTHI U 3aMPOCHl IPU MOKUCKE 1 0TOOpe HH(MOpMaIIUU HIIN
JTAHHBIX ¢ YY4ETOM MPEATIOKEHHOM yueOHOM Qu3nueckoi 3a1auu;

— aHaTU3UPOBATh, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH UHPOPMAIUIO PAIUYHBIX BUIOB U GOPM
MIpe/ICTaBJICHHUS;

—  CaMOCTOSTENbHO BHIOMPATH ONTUMAIIbHYIO (hOpMY IpeCcTaBIeHNUs HHPOPMALUU U WILTIOCTPUPOBATh
pelaeMble 3a/1a41 HECJIOKHBIMU CXEeMaMH, TarpaMMaMH, HHOH rpadukoil 1 uX KOMOMHALIUSAMHU.

YHuBepcanbHble KOMMYHUKATHUBHBIC JIEHCTBUS

Obwenue:
— B xoJie oOcyxkaeHusl yaeOHOTO MaTepuaia, pe3yabTaToB JIa0OPaTOPHBIX pabOT M MPOEKTOB 3a/1aBaTh
BOMPOCHI TIO CYIIECTBY OOCYXKJaeMOi TeMbl M BBICKA3bIBATh HJEH, HAIICJICHHBIC HA PEIICHUE 3aJadyd U
noJIep>KaHre O6IaroKenaTebHOCTH OOIIEeHNUS;

— COIIOCTAaBJIATH CBOU CYKACHUA C CYKACHUSAMU JAPYIrUX YHaCTHUKOB AHaJIOra, O6H8.py>KI/IBaTL pasiiniue
n CXO0ACTBO HO3HI.IPII>1; BBIPAXATb CBOIO TOYKY 3pCHUS B YCTHBIX U IMCbMCHHBIX TCKCTAX; HY6J'II/I‘{HO



MPEICTABIATH PE3YIbTAThI BBITIOJIHEHHOTO (PU3UYECKOTO OMBITA (IKCIIEPUMEHTA, HCCIIEOBAHUS, IPOCKTA).

Coemecmuasn deamenbHocmy (COMpyOHUYECME0):

— TMOHUMAaTh U UCTIOJIH30BATh MPEUMYIIECTBA KOMAHIHON ¥ HHIUBUYAILHON PaOOTHI MPU PEICHUN
KOHKPETHOU (hU3MIecKoil mpoOIIeMBl;

— I[IPUHHUMATh OCIU COBMECTHOH ACATCIIbBHOCTH, OPraHU30BbIBATh I[CﬁCTBPISI mo eé JOCTHIXKCHHUIO!

pactpenernsaTh Poiu, 00CYKIaTh MPOIECCH U Pe3yJIbTaThl COBMECTHOM paboThl; 00001IIaTh MHCHHUS
HECKOIBKHX JIIOJICH;

— BBIIIOJIHATH CBOIO HaCTh pa60TBI, AOCTUTasl KAUCCTBCHHOI'O pE3YyJIbTaTa IO CBOEMY HAIIPABJICHUIO U
KOOPAUHHUPYSA CBOU [[el\/JICTBI/Iﬂ C APpYruMHU YWICHAMUA KOMAaHbI;

— OIICHMBATh KaYECTBO CBOETO BKJIA/Ia B OO MPOIYKT MO KPUTEPHSIM, CAMOCTOATEIHEHO
chopMyIUPOBAaHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.

YHuBepCcanbHbIE PETYIATUBHBIEC IEHCTBUS

Camoopanusayun:
— BBISBIIATH IPOOJIEMBI B dKU3HEHHBIX M YU€OHBIX CUTYAIUSIX, TPEOYIOMIUX ISl pelIeHUs] PU3NIECKUX
3HAHWI;

— OPHUEHTUPOBATHCA B PA3IMYHBIX [T0IX0JaX MPUHATUS pelIeHUH (MHANBUIya IbHOE, IPUHATHE PELICHUS
B IpyIIe, MPUHATHE PEIIEHUN Ipynnoil);

— CaMOCTOATEIBHO COCTABIIAThH AJITOPUTM pellieHrs GU3NYECKOM 3a/1aull WK TUIaHa UCCIIeI0BAHUS C
Y4ETOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh MpeiaraeMble
BapHaHThI PEIICHUN;

— JenaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.
Camokonmpons (peghrexcus):

— JaBaThb aACKBATHYIO OLICHKY CUTYyalluu U IIpEajiarath IjiaH eé U3MCECHCHHA,
— O0OBICHATE IIPUYUHBI JOCTHXKCHUSA (HG,Z[OCTI/I)KGHI/IH) PE3YIBTATOB ACATCIBHOCTH, 1aBaTh OLICHKY

MPUOOPETEHHOMY OTIBITY;

— BHOCHUTBb KOPPECKTUBEI B ACATCIbHOCTD (B TOM 4YHCJIE B X0/ BBIIIOJIHCHUA (bHSH‘ICCKOFO HCClICa0BaHuA
nimn HpOCKTa) Ha OCHOBEC HOBBIX 06CTO$IT€J'IBCTB, U3MCHUBIINXCA CHTyaHHﬁ, YCTAaHOBJICHHBIX OI_HI/I6OK,
BO3HHKIINX pr,I[HOCTGfI;

— OLCHUBATb COOTBCTCTBUC PE3YyJIbTAaTa LICJIIN U YCIIOBUAM.

3M0l{u0HaJleblﬁ UHmes1eKkm.:

— CTaBHTH ceOsl Ha MECTO JIPYTOTo YeJI0BEKa B X0JIE CIIOpa WIIM JIUCKYCCUHU HAa HAYYHYIO TEMY, TIOHUMATh
MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOTO.
Ilpunamue ceva u opyzux:
— TpU3HABaTh CBOE MPABO HA OUIMOKY MpHU pelIeHnr GU3NIECKUX 3a7a9 UIH B YTBEPKICHUSIX Ha
Hay4YHbIE TEMBI U TAKOE K€ MPaBO JAPYroro.

INPEIMETHBIE PE3YJIbTATbBI
[TpenmeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPaXaTb C(HOPMUPOBAHHOCTD Y 00yUAIOMIUXCSI
YMEHHH:

— HCIIOJIb30BAaTh MOHATHUA: MACCa U pasMEpPbl MOJICKYJI, TCTIJIOBOC ABUKCHUC aTOMOB U MOJICKYII,
arperaTHbIC COCTOSIHUA BCIICCTBA, KPUCTAJINIMICCKUEC U aMOp(I)HBIe TCIa, HaCBHIIIEHHBIN U HEHACHIIIICHHBIM

Iap, BIAXKHOCTb BO3/1yXa; TEMIIEPATypa, BHYTPEHHSS SHEPIHsl, TCIUIOBOM JBUrATEIIb; JIEMEHTAPHBII



IEKTPUYECKU 3apsil, JIEKTPUUECKOE T0JI€, IPOBOHUKU U AUIIEKTPUKH, TOCTOSHHBIA 3IEKTPUYECKUI
TOK, MarHUTHOE TOJIE;

— pasnuyaTth ABJIEHUA (TEIJIOBOE pacuIMpeHue/cKaTre, Teruionepeiaya, TeIIoBoe paBHOBECHE,
CMayuBaHUE, KAMWUISPHBIC SIBJICHUS, UCTIAPEHHE, KOHJICHCALIUsI, IJIABJICHUE, KPUCTAIU3aIus
(oTBepleBaHME), KUIIEHUE, TEIUIONEpeadya (TEIIONPOBOIHOCTh, KOHBEKIIMS, U3IIYUCHHE); SJICKTPU3AIUS
TeJl, B3aMMOICUCTBHE 3aPsI0B, IEHCTBUS SJEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3AMMO/ICHCTBHE
MAarHuTOB, ACUCTBME MAarHUTHOTO TOJIS HA TPOBOIHUK C TOKOM, JIEKTPOMArHUTHAS WUH]IYKIUS) TIO OIH-
CaHUIO UX XapaKTEPHBIX CBOMCTB U HAa OCHOBE OTBITOB, JEMOHCTPUPYIOIIHNX JaHHOE (PU3HUECKOE

SIBJICHHUE;

— Ppacro3HaBaTh MPOSBICHUE N3YYCHHBIX (PM3MUECKUX SBJICHUN B OKPYXKAIOIIEM MHPE, B TOM YHCIIE
(1)I/I3I/I‘~IGCKI/IC SABJICHHA B ITPUPOJAC: MOBEPXHOCTHOC HATSXKCHUC U KAITUIIIAPHBIC SABJICHUA B IIPHUPOAC,
KpUCTAJUTBI B IpUpo/ie, u3nydeHue ColHila, 3amep3anue BOJ0EMOB, MOPCKUE Opr3bl, 00pa30BaHKE POCHI,
TyMaHa, UHEA, CHEra, SJICKTPUUYCCKUC SABJICHUA B aTMOC(bepC, QJICKTPUYCCTBO JXUBBIX OPraHU3MOB,
MarHATHOE ToJIe 3eMJIH, APEH MO0 COB, POJIb MATHUTHOTO TIOJIS JJIS )KU3HU Ha 3eMJie, OJISIPHOE CH -
SAHUC, ITPU OTOM HNEPEBOJUTDL IMPAKTHYICCKYIO 3a1a4y B yqe6Hy10, BBLICIATE CYHICCTBCHHEBIC

CBOMCTBa/MPU3HAKN (PU3NYECKUX SBICHUI;

— OIKCHIBATh U3YYCHHBIC CBOMCTBA TN U (PU3UUYECKUE SBICHUS, HCTIONB3Ys (DU3NIECKUE BETUIUHBI
(TemmepaTypa, BHYTPEHHSS1 SHEPT s, KOJIMYECTBO TEIUIOTHI, YAeIbHAs TEIIOEMKOCTh BELIECTBA,
yZenapHas TeIoTa IJIaBJIeHUs, yelbHas TeII0Ta NapooOpa3oBaHusl, yelbHAas TEII0Ta CTOPAHUS
TOIUIMBA, KOA(PGHUIIUEHT MOJIE3HOrO JEHCTBUS TEIIOBOM MalllMHbI, OTHOCUTEIbHAS BIaXXHOCTh BO3yXa,
AIIEKTPUYECKHI 3apsi]l, CHIIa TOKA, SJIEKTPUUYECKOE HaIPsHKEHHE, COMTPOTUBIICHUE TPOBOTHUKA, YACTbHOE
COTMPOTHBIICHUE BEIIECTBA, PA00Ta U MOUTHOCTH AJIEKTPUUECKOTO TOKA); MPU OMKUCAHUH MPABUIHHO
TPaKTOBaTh PU3NYECKHUIT CMBICI UCHOJIB3YEMbIX BEIMYMH, 0003HaYCHUS U €UHUIIBI (PU3NUECKUX
BEJIMYMH, HAXOAUTH (DOPMYJIBI, CBSI3bIBAIOIINE JaHHYIO (PU3MUECKYIO BEJIUUHUHY C JPYTUMHU BETUYHMHAMU,
CTPOUTH rpaQUKU N3Y4EHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

— XapakTepu30BaTh CBOKCTBA Tell, GU3UYECKHUE SIBICHUS U MPOLIECCHI, UCIOJIB3YSI OCHOBHBIE
MIOJIOKEHUSI MOJIEKYJIIPHO-KUHETHYECKON TEOPUH CTPOEHUS BEIIECTBA, IPUHIIUII CYIIEPIO3UIMH MOJIeH
(Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHUsI 3apsaa, 3akoH Oma Jiist yuacTKa 1enH, 3akoH J[xoyns -
JleH1a, 3aKOH COXpaHEHUsl SHEPTUU; MPU ITOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3alUChIBATh
€ro MaTeMaTU4YECKOE BhIPAKECHUE;

— 0OBACHATH GU3UYECKUE MPOIIECCH] M CBOMCTBA TEI, B TOM YHCIIE U B KOHTEKCTE CUTYaIHii
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUYNHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsIC-
HeHue U3 | - 2 JOrMuecKux 1aroB ¢ onopoi Ha 1 - 2 u3yueHHbIX CBOMCTBA (PU3MUECKUX SIBICHUIA,
(bu3MUYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH; pelaTh pacuéTHbIC 3a/1a4u B 2 - 3 ACWCTBUSI, UCHOIB3YS
3aKOHBI M (POPMYIIBI, CBSI3bIBAIOIINE (PU3NYECKIE BETMYMHBI: HA OCHOBE aHaIN3a YCIOBHS 3a1a4u
3aMMChIBATh KPATKOE YCIOBHE, BBISIBIISITh HEAOCTATOK JAHHBIX JUIS PEIIeHUs 3a7auu, BBIOUPATh 3aKOHBI U
(dbopMyIbl, HEOOXOIUMBIE TSI €€ pelleHus], MPOBOJUTH PACUETHI  CPABHUBATH MOJTYYEHHOE 3HAUCHHE
(bu3nUuecKoil BENUYNHBI C U3BECTHBIMU JAHHBIMU;

— PpacClio3HaBaThb Hp06J'ICMBI, KOTOPBIC MOKHO PCIIUTH IIPpHU IMOMOIIN (1)I/I3I/I‘IGCKI/IX MCETOHOB; UCIIOJIb3Ys
OMMHCAaHUC UCCICNO0BAaHNA, BBIACIIATE IIPOBCPACMOC MMPEAIIOJIOKECHUC, ONCHUBATD ITPABUJIIBHOCTD IMOPAAKA
MPOBCACHUA UCCIICAOBAaHMs, ACJIaTh BBIBOBI;

— IMPOBOAUTDH ONBITHI 11O Ha6J'IIOI[CHI/IIO (I)I/I3I/I‘-ICCKI/IX SIBJICHUN WX (I)I/I3I/I‘ICCKI/IX CBOMCTB TeII
(KaHI/IJ'IJ'ISIpHBIC SIBJICHUS, 3aBUCUMOCTL NABJICHUA BO3AYyXa OT €TI0 06’béMa, TEMIICPATYPhI; CKOPOCTH ITPO -
necca OCTBIBaHI/I}I/HanCBaHI/I}I IIpU U3JIYYCHHHU OT LIBCTA I/I3J'Iy‘IaIOI_LICI\/'I/HOFJ'IOH_[aIOU_ICI\/'I TMOBCPXHOCTH,
CKOPOCTBb UCIIApPCHHUA BOABI OT TCMIICPATYPHI ) KUAKOCTH U TIOIAAN et MMOBCPXHOCTH, SJICKTpU3aALU TCII U



B3aUMOJICICTBUE NIEKTPUUECKUX 3apsA10B; B3aUMOICHCTBUE ITOCTOSIHHBIX MarHUTOB, BU3yaJIn3aLus
MAarHUTHBIX [IOJIEY IOCTOSTHHBIX MArHUTOB; ACUCTBUS MArHUTHOTO I10JI HA IPOBOJIHUK C TOKOM,
CBOMCTBA JIEKTPOMArHUTa, CBOMCTBA AIIEKTPOABUIATENSI TOCTOSIHHOTO TOKA): (OPMYIUPOBATH
IpoBepseMbIe IPENOI0KEHNUS, COOUPATh YCTAHOBKY U3 MPEIIOKEHHOTO 000PyIOBAHNUS; ONMCHIBATH
X0J OmbITa U (OPMYIIUPOBATH BHIBOJIBI,

— BBIIIOJIHATH MPAMBIC U3BMCPCHUA TCMIICPATYPHI, OTHOCHUTEIILHOM BIAXKHOCTH BO31yXa, CUJIbI TOKaA,
HAIps>KCHUA C UCITOJIb30BAHNEM aHAJIOTOBBIX HpI/I60pOB n JaT4YUKOB (1)I/ISI/I‘~I€CKI/IX BCJIMYMH, CPAaBHHUBATb

pe3ynbTaThl U3MEPEHUH C YIETOM 3aJaHHOM a0COTFOTHOM MOTPEITHOCTH;

— TPOBOAMTH MCCIIEIOBAaHUE 3aBUCUMOCTH OJTHOU (PU3NUECKOHM BETUUMHBI OT APYTrOH C
HCII0JIb30BAHMEM IIPSIMBIX U3MEPEHUH (3aBUCUMOCTh COIPOTUBIIEHUS IPOBOJHHUKA OT €T0 JIUIHHBI,
IIJIOIIAIU ITONIEPEYHOT0 CEYEHUS U YAECIBHOTO CONPOTUBIIECHUS BEIECTBA TPOBOIHNKA; CHJIBI TOKA,
HIYILIEro Yepe3 MPOBOJIHUK, OT HANIPSKEHUS Ha IPOBOIHUKE; UCCIEJOBAHUE NTOCIIEI0BATEIBHOIO U Ma-
paJIENIBHOTO COETMHEHUI MPOBOJHUKOB): TJIAHUPOBAThH UCCIIEI0OBaHUE, COOMPATh YCTAHOBKY U
BBITNIOJIHATH U3MEPEHMUS], CIIEelys IPEATI0KEHHOMY IUIaHy, (PUKCUPOBATh PE3y/bTaThl MOTY4EHHON
3aBUCHUMOCTH B BUJI€ TaOJIUI U TPpapMKOB, 1€1aTh BHIBOBI 10 PE3YJIbTaTaM HCCIIEIOBAHUS;

— TPOBOJAUTH KOCBEHHBIE U3MepeHUsl GU3NYECKUX BETUYHH (yIelIbHas TeII0OEMKOCTh BEILECTBA,
COTMPOTHBIIEHUE MMPOBOIHUKA, Pa0OTA U MOIIHOCTb AJIEKTPUUECKOTO TOKA): MJIAHUPOBATh U3MEPEHNUS,
coOuparh FKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEys MPENI0)KEHHON HHCTPYKIIMH, U BBIYUCISATH 3HAUEHUE

BCIINYHNHEI,
— coOiroAaTh MpaBuiia TEXHUKU 0€3011aCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM 000PYAOBAHUEM;

— XapakTepHu30BaTh MPUHIUIBI ACUCTBUS U3YYEHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOUCTB C OMOPOi
Ha UX OMHCAHUA (B TOM YHCIIe: CUCTEMAa OTOIUIEHHS TOMOB, TUTPOMET, TapoBasi TypOuHa, aMIepMeTp,
BOJIbTMETP, CUETUUK DJIEKTPUUYECKOI SHEPTUH, AIEKTPOOCBETUTENLHBIE TPUOOPHI, HArpeBaTEIbHbIE
ANEKTPOTPUOOPHI (IPUMEPHI), IEKTPUUECKUE TPETOXPAHUTEIH; JIEKTPOMArHUT, AIEKTPOIBUTaTENb
MIOCTOSIHHOTO TOKA), UCTIOJIb3YS 3HaHUS O CBOMCTBaX (DU3MUECKUX SIBJICHHUM U HEOOX0quMble (PU3HUECKUE
3aKOHOMEPHOCTH;

— pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPONUCTBA U U3MEPUTEIbHBIE TPUOOPHI 10 CXeMaM U
CXEMaTUYHbIM PUCYHKaM (3KHJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEIH
BHYTPEHHETO CrOPaHHUs, JJIEKTPOCKOII, PEOCTAT); COCTABIIATH CXEMBbI JICKTPUUECKUX LIeTIel ¢
MOCJIEIOBATENFHBIM U NApaJUIENbHBIM COSIMHEHUEM 3JIEMEHTOB, pa3inyas YCIOBHbIE 0003HAUCHUS
AJIEMEHTOB JIEKTPUUECKUX LIETICH;

— TPUBOJIUTH MPUMEPBI/HAXOAUTh HH(DOPMALIHIO O TIPUMEpaxX MPAKTUYECKOTO UCTIOIH30BAHUS
(bu3nyecKuX 3HaHUH B MOBCEIHEBHOMN KHU3HU 715 oOecrieueHus: 6e30MacHOCTH MPHU 0OpaIleHu! ¢
nprubopaMu U TEXHUYECKHUMH YCTPOICTBAMU, COXPAHEHHUS 3/I0POBbsSI U COOIOACHUS HOPM
9KOJIOTMYECKOT0 TIOBEICHUS B OKPYKAIOLLEN CPENE;

— OCYHICCTBJIATDH TOUCK I/IH(i)OpMaI_II/II/I (I)I/BI/I‘IGCKOFO COJACPpKaHUA B CECTHU I/IHTepHeT, Ha OCHOBC
HMEIOIIUXCS 3HAaHUM U HYTCM CpaBHCHUS OOIMOJHHUTCIBbHBIX NCTOYHUKOB BBIACIIATH I/IH(I)OpMaI_II/IIO,
KOTOpas ABJIACTCA HpOTHBOpe‘lI/IBOI\/’I WU MOXKET OBITh HeﬂOCTOBepHOﬁ;

— HCIIOJIb30BAaTh IIPU BBINIOJIHCHU A y‘le6H]’:>IX 3aJlaHHM HAayYHO-TIOMMYJIAPHYIO JTUTCPATYPY (I)I/ISI/ILIGCKOFO
COJCPpIKaHHs, CIIPABOYHBIC MaTCpUaJibl, pECYPCHI CCTU I/IHTCpHeT; BJIaACTh HpI/IéMaMI/I KOHCIICKTUPOBAHU
TCKCTa, Hp606pa30BaHI/I}I I/IH(I)OpMaI_II/II/I M3 OJTHOM 3HAaKOBOM CHCTEMBI B APYT'YIO;

— CO3J1aBaThb COOCTBEHHbIE MMCbMEHHBIE U KpaTKUC YCTHBIC COO6H_ICHI/I$I, 06061_[18.}1 I/IH(I)OpMaI_II/IIO nus3
HCCKOJBKHNX NCTOYHHUKOB (I)I/ISI/I‘-IGCKOF 0 COACpIKaHUusd, B TOM YUCJIC I'Iy6J'II/I‘{H0 MNPEACTABJIATH PE3YyJIbTAaThbI
HpOCKTHOfI WK UCCJIEIOBAaTEIbCKOM ACATCIIbHOCTHU, IIPU 3TOM I'PaMOTHO HCIIOJIb30BATh I/ISY‘{CHHHﬁ



MOHATUIHBIN anmapat Kypca (U3HUKH, COMTPOBOXKIATH BHICTYILUICHHE MTPE3CHTALIUCH;

— TIpH BBITIOJHEHUHU YI€OHBIX IPOEKTOB U HCCIEIOBAHNIN (PU3MUECKUX POIIECCOB PaCIIPeIeNsATh
00513aHHOCTH B I'PYIIIIE B COOTBETCTBUH C TIOCTABJICHHBIMH 3a/1a4aMU, CJICTUTH 32 BHIMOJHEHUEM IJIaHa
JEeWCTBUI M KOPPEKTHUPOBATH €ro, aJIeKBATHO OIICHWBATh COOCTBEHHBIHN BKJIAJ] B ICSATEILHOCTD TPYIIIIHI;

BbBICTpauBaTb KOMMYHHUKATUBHOC B3aI/IMOI[CI>’ICTBHC, MMpOABJIAA TOTOBHOCTL pa3pCliaTh KOH(I)JII/IKTLI.



TEMATHYECKOE INTAHUPOBAHUE

Ne lara BHbI 1eATENBHOCTH DnekTpoHHbIe (LU(POBBIE) 00Pa30BaATEIBHBIE PECYPCHI
HanmeHnoBanue pasjgenoB u KoMHYecTBO 4aCOB Busl,
/11 rem mporpaMme! M3ydeHUsS (hopmbt
BCero
KOHTPOJIBHBIC [IPaKTHYECKHE KOHTPOJISI
paboThI paboThI
Pasnen 1. TerioBelie sIBICHHUS
il |Crpoenne u  ceoiicrsal 0 0 01.09.2022 [V eTHbrit
BemecTa 23.09.2022 onpoc;

HaburoieHne ¥ MHTEPIPETaLHs ONbITOB, CBUACTEIbCTBYIOIUX 00
ATOMHO-MOJIEKYJISIPHOM CTPOSHHUHM BEIIIECTBA: OINBITHI C PACTBOPEHUEM
[pa3JIMYHBIX BEIIECTB B BOJIC;

PerieHue 3a1a4 M0 OLIEHUBAHUIO KOJTHYECTBA aTOMOB HJIM MOJIEKYJI B €{HHHIEC
00BEMa BEIECTBA;

AHQIN3 TEKCTa APEBHUX aTOMHUCTOB (HampuMmep, GpparmenTa mosmsl JIykperms
«O mpupoie Beleii») ¢ U3I10KeHHeM 000CHOBAHHUH aTOMHOM TMITOTE3bI
(cMBbIciIOBOE uTeHHE). OleHKa yOeUTEIbHOCTH 3THX 000CHOBAHHIA;
(OGBsicHeHHE OPOYHOBCKOTO JIBUKEHUS, ABJICHUs 1ud]y3unn pasnmunii Mexy
HIUMH Ha OCHOBE I1OJIOXKEHHH MOJICKYJISIPHOKMHETHYECKON TEOPHHU CTPOCHHS
BerecTBa;

(OObsICHEHHE OCHOBHBIX PA3iIN4YHii B CTPOCHHHU I'a30B, KUIKOCTEH H TBEPIBIX
TeJI ¢ CIIOJIb30BAHUEM ITOJIOKEHUH MOJIEKYJISIPHOKHHETHYECKON TEOPHU
CTpOCHMS BELIECTBA;

ITpoBe/icHKE ONBITOB IO BHIPAIMBAHKMIO KPHCTAIOB OBAPEHHOMN COJIM MITH
caxapa;

TTpoBesicHNE U OOBSICHEHUE OIBITOB, ISMOHCTPHPYIOIINX KAMILIAPHBIC
SIBJICHUS M SIBJICHME CMAYHBaHUs;

(OOBsICHEHHE POJIH KaMJUIAPHBIX ABJICHUH JUIs OCTYIJICHHS BOJIbI B OPraHU3M
Ipacrennit (MC — Ouosnorus);

HaGoneHue, nposeieHHe U 00BbSICHEHHE OIBITOB 110 HAOJIIOJCHHIO TEIJIOBOIO
[pacIMpPeHus Ia30B, KUAKOCTeH 1 TBEPABIX Tel; OObsSCHEHUE COXPaHEHH S
00bEMa TBEP/IBIX TEJl, TEKYUECTH KUIKOCTHU (B TOM YHCIE, PA3HHIIbI B
TEeKy4eCTH JUIl Pa3HBIX XKUJKOCTEH), aBJIeHus rasa,

[IpoBeeHKE ONBITOB, JIEMOH CTPUPYIOLIMX 3aBUCHMOCTD J1aBJICHHS BO3JlyXa OT
ero 00bEMa 1 HarpeBaHus MM OXJIKICHHA,H UX 00bsICHEHHE HA OCHOBE
ATOMHO-MOJIEKYJISIPHOTO yUEHHS;

AHAJIM3 NPAKTHYECKUX CUTYALM, CBA3aHHBIX CO CBOMCTBAMH I'a30B,
PKHJIKOCTEH 1 TBEPBIX Tell;
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1.2

TenoBble IPOLECCH

21

26.09.2022
20.12.2022

(O60cHOBaHHE MPABUI U3MEPEHNUS TEMIIEPATYPhI;

Cpa.BHCHI/IC Pa3InIHBIX croco6oB U3MEPEHHUS U KA TEMIIEPATYPhI;
HaGJ'I}OI[CHI/IC ¥ 00BsICHEHHE OIIBITOB, JEMOHCTPUPYIOIUX U3MEHEHHUE
BHyTpCHHCﬁ OHEPruM Tejla B p€3ynbTaTe TCIUIONEpEaaYn 1 paGOTbI BHCITHUX
cnT;

HaburoieHne 1 00BbSCHEHHE OMBITOB, 00CYKICHHE MPAKTHYECKHX CHTYALHH,
IEMOHCTPUPYIOIIKUX pa3JIMYHBIC BUIBI TCIUIONEPEAAYH: TEIJIONIPOBOAHOCTE,
[KOHBEKLIMIO, U3Ty4EHUE;

I/ICCHeI[OBaHHC SIBJIEHUS TETJIOOOMEHA IIpA CMEIINMBaHUH XOHOﬂHOﬁ " FOpﬂqCﬁ
BOJIBI;

HaGro1eHue yCTaHOBIICHHS TEIIOBOTO PAaBHOBECHS MEXTy ropsdeii n
XOJIOJTHOH BOJIOH;

Orpenenenne (M3MEpeHHe) KOJINYECTBA TEILIOTHI, MOTYy4SHHOT0 BOJAOH MpH
TerI000MEHE C HarpeThiM METALINYECKUM LHIHHApoM; OnpeaeneHue
(n3Mepenue) y/enbHOI TeNI0EMKOCTH BelleCTBa; Pemenne 3a1ad, CBA3aHHBIX C
[BBIYHCIICHUEM KOJIMYECTBA TEIUIOTHI M TETUIOEMKOCTH npu TCHHOOﬁMCHC;
AHaIN3 CV[TyaLIV[f;I TIPaKTUHYECKOI'0 M CIOJIb30BaHU TCIIIOBBIX CBOWCTB BCIICCTB
(1 MaT€pHUaJIOB, HAIIPUMEDP B LEIAX 3HCpFOC6CpC)I(CHMH: TEIJIOU30JIALI NS,
SHEprocoeperaIye KPhIii, TePMOAKKyMYJISTOPBI H T. JL.;

HaGuroieHne sIBICHUIT HCapeHnst 1 KOHICHCALMH;

MccreroBaHme mporecca HCapeHus pa3inaHbIX skuakocTeil; OobsicHeHne
SIBJIICHU I HCIapeHHs U KOHJACHCAIlMA Ha OCHOBE aTOMHO-MOJIEKYJIIPHOI' O
YaCHUST;

HaGmoieHie 1 00bsSCHEHHE IIPOIiecca KUTICHHUS, B TOM YHCIIC 3aBHCHMOCTH
TeMIIepaTyphl KHIICHUS OT JIaBICHHS;

Orpenenenne (M3MepeHne) OTHOCHTENBHOM BIKHOCTH Bo31yxa; Habnronenne
mporiecca IJIaBIeHUs KPHCTAIIMYECKOro BEIIECTBA, HATPUMED JIbJa;
(CpaBHEHHME MPOIIECCOB ITABICHUS KPUCTAIIMYECKHX TEJ U Pa3MArYCHHUs IPH
HarpeBaHUU aMOPHBIX TEJ;

Ornpenenienue (M3MepeHNe) yieIbHOM TeIUIOTHI I1aBIeHUs Jba. OObsCHEHHE
SIBJICHUIT [UIABJICHUS U KpUCTa/UIM3alii HA OCHOBE aTOMHO-MOJIEKYJIAPHOT O
yaeHuUs;

Perrerne 3a71a4, CBSA3aHHBIX C BBIYMCIICHUEM KOJIMYECTBA TEIIOTHI B IIpOLIECCax
[TEIIOINEpEeaYH IIPU MJIaBJICHUU U KPHU CTAJUIM3alUH, UCIITADEHUH U
[KOHJICHCALlUU;

AHAJIM3 CUTYaI[MH IPAKTUYECKOr0 IIPUMEHEHUS SIBJICHUI MJIaBICHUS U
[KPUCTAJUIM3ALUHU, HAIIPUMED, TIOJYyYEHHUE CBEPXYUCTBIX MATEPUAJIOB, COJIEBAs
rpeika u ap.;

AHainu3 paboThl 1 00BSCHEHHUE IPUHILIUIIA ISHCTBUS TEIJIOBOI'O IBUrATEIIs;
Boruucnenue KOJIMY€CTBA TEIIOTHI, BBIICIIAIOLIETOCH IIPH CTOPAHUH PA3JIMYHbBIX
Br10B TorMBa, 1 KI1J| nBurarens;

(O6Ccy)aeHne YKOJOTMYECKUX TTOCIIEICTBUN MCIIOIb30BAHUS ABUTATEICH
BHYTPEHHETO CropaHmsi, TEIIOBBIX U ruapoasekTpocranuuit (MC — skosnorus,
XUMHUS);

KonTtponbHas
paboTa;

toro no paszeny

28

PBSHCII 2. SHCKTPH‘IECKI/IB ¥ MAarHUTHBIC SIBJICHUS
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2.1.

(DIIeKTpUYECKUE 3apsiIbl.
3apsuKeHHBIE Tela U UX
B3auMOzEICTBHE

21.12.2022
27.01.2023

HaGnroeHre 1 poBeIeHHE ONBITOB 110 JICKTPH3ALMHU Tl IIPH
CONTPUKOCHOBEHUHU M MHIYKIIHEH;

HaGmroneHne u 00bsCHEHNE B3aUMOACHCTBHS OJHOUMEHHO U Pa3HOMMEHHO
3apsKEHHBIX TEIT;

(OO6BsiCHEHNE IPUHIIKIIA JeHCTBHS YIIEKTPOCKOIIA;

(OOBsICHEHHE SBICHNUI SJIEKTPU3ALMH IIPU COITPHKOCHOBEHUH Tl U MHIYKIHEH
C MCIIOJIb30BaHNEM 3HAHUI O HOCHTEIISX DJIEKTPUIECKUX 3apsi/I0B B BELIECTBE;
PacriozHaBaHue U 00BSICHEHHE SBJICHHUM SJIEKTPU3ALUH B TIOBCETHEBHOM KU3HH;
HaburoieHne 1 00bsCHEHHE OMBITOB, NILTIOCTPHPYIOLIMX 3aKOH COXPaHEHUS
2JIEKTPUUECKOTO 3aps/a;

HaG1r01eH1E OITBITOB 0 MOJICIIMPOBAHUIO CHIIOBBIX JIMHUH JIEKTPUIECKOrO
ross;

VccneioBanue JIeHCTBUS IEKTPUUECKOro T10JIs Ha TIPOBOJTHUKH U
JIM3JIEKTPHKH;

[TiceMeHHBII

[KOHTPOJIb;

2.2.

TTocToAHHBI S1EKTpUYECKH i
TOK

28.01.2023
14.04.2023

HaGutroieHne pa3iiuaHbIX BUIOB JCH CTBHSI AICKTPHYECKOr0 TOKa U
OOHapy)XEHHE 3THX BUJIOB JICHCTBUS B IIOBCEIHEBHOM sn3H1; CO0pKa 1
MCIIbITaHUE JIEKTPUYESCKON LIEMH MOCTOSIHHOTO TOKa; MI3MepeH#e CHIlbl TOKa
amriepmMeTpoM;

MI3MepeHue IeKTPHIECKOro HapspKeHUst BOJIbTMETpoM; [IpoBeieHne 1
00bSICHEHHUE OIBITOB, JICMOHCTPHPYIOLIUX 3aBUCHMOCTb JICKTPUYECKOr0
CONPOTUBIICHUSI IPOBOJTHUKA OT €TI0 JUIMHBI, TUIOIIAM TONEPEYHOr0 CeUSHUS 1
mMarepuana; McciieoBanne 3aBUCHMOCTH CHIIBI TOKA, IPOTEKAIOIET0 Yepe3
[PE3UCTOP, OT CONPOTUBIICHHUS PE3UCTOPA U HANPSHKESHUSHA PE3UCTOPE;
[TpoBepka npaBuiIa CI0KEHUS HAIIPSHKEHUH IPU 110CIe10BaTeIbHOM
COe/INHEHMH JIBYX PE3UCTOPOB;

I[IpoBepka rnpasuiIa Ui CHIIbI TOKA IIPH 11apaslIeIbHOM COAMHEHUH
PEe3UCTOPOB;

AHAJIM3 CUTYAI[M{ [10CIE0BATEIbHOIO U 1apalIeIbHOrO COSAMHEHUS
IPOBOZIHMKOB B IOMAIIIHUX IEKTPUUECKHUX ceTsX; Pelienue 3agayq ¢
HCIIoNb30BaHNeM 3aKoHa OMa 1 Gopmyi pacuéra 3MeKTPUUECKOro
COIPOTUBIICHUS IIPY IIOCIIEI0BATEILHOM U [1apaLIeIbHOM COAMHEHUU
IIPOBOIHMKOB;

Onpenenenue paboThI 3JIEKTPUUECKOIO TOKA, IPOTEKAIOLIET0 Yepe3 Pe3ncTop;
OrnpesesieHne MOIHOCTH SIEKTPUYECKOr0 TOKA, BHIISISIEMON Ha PEe3UCTOpE;
MccnenoBanue 3aBUCHMOCTH CHIIbI TOKA Yepes3 JIAMIIOUKY OT HalpPsHKeHUs Ha
Heid;

Onpenenenue KI1/1 narpesaresns;

MccnenoBanue npeodpa3oBaHus SHEPrUH IpH MOABEME Ipy3a
SJIEKTPOABUTATENICM;

(OObsicHeHNE yCTPOWCTBA M IIPUHIIMIA JSHCTBHS JOMAIIHUX
3JIeKTpOHArpeBaTeIbHbIX TPUOOPOB;

(OOBbsicHEHNE IPUYHUH KOPOTKOTO 3aMbIKAHHS U MPUHIKIIA ACHCTBUS MIIABKHX
mpenoxpaHuTeneii;

Perienue 3a1a4 ¢ ncnosis3oBanueM 3akona Jxoyns—Jlenna; Habmonenne
BOSHUKHOBEHUS IEKTPUIECKOr0 TOKA B KHKOCTH;

KonTponbHas
[pabora;
JTaGoparopHnas
[pabora;
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2.3.  [MarHuTHbIC ABNCHUS 6 2 17.04.2023 /TaGoparopHast
05.05.2023 paboTa;
KonTtponbHas
Mccne0BaHrEe MArHUTHOTO B3aMMOJIEH CTBHS IIOCTOSHHBIX MATHUTOB; pabora
MI3ydeHne MarHUTHOTO MOJISt ITOCTOSIHHBIX MarHUTOB IPH UX 00bEANHEHNN U
pasneneHuy;
TTpoBeeHHE ONBITOB O BU3yalIM3al[HHU MOJIS ITOCTOSHHBIX MATHUTOB;
MI3ydeHne siBICHUS HAMarHHYMBAHUS BEILECTBA;
MccnenoBaHue AeHCTBUS MEKTPUUESCKOrO TOKA HAa MATHUTHYIO CTPEIIKY;
TTpoBeeHKE OMBITOB, IEMOHCTPHPYIOIIHX 3aBUCHMOCTb CHJIbI B3AHMOZICHCTBHS
KaTyIIKK ¢ TOKOM U MarHuTa OT CUJIBI M Ha - IIPABJICHNUS TOKA B KaTYIIKE,
AHQIN3 CUTyaLHH PAKTUYECKOTrO IPHMEHEHHS JIEKTPOMArHUTOB (B OBITOBBIX
TeXHHYECKHX YCTPOIICTBaX, MPOMBIIUIEHHOCTH, MEJMIINHE);
MI3ydenne ieiicTBHsI MArHUTHOTO MOJIsl HA TIPOBOJIHUK € TOKOM; M3yueHue
eiiCTBYS SIIEKTPOIBUTATEIIST;
W3mepenne KITJI snekTpoaBuraTebHoi ycTaHOBKH;
Pacrio3HaBaHue M aHAIN3 PA3IMYHbIX TPHMEHEHHUIT AIEKTPOIBUTATENCH
(TpaHCIIOpT, OBITOBBIC YCTPOKCTBA 1 IP.);
2.4 [DnekrpoMarHuTHas 4 0 08.05.2023  |OnigrTEI 0 MCCHENOBAHNIO ABNCHHS 3JIEKTPOMArHUTHON MHJYKIIMH:
MHIYKIHA 31.05.2023  |ycenenoBanne u3MEHEHNH 3HAYCHHS 1 HAPABIICHHS HHAYKUHOHHOTO TOKE; |V rupii
orpoc;
[T cbMeHHbIH
KOHTPOJIb;
IKOHTpOJIBHast
pabora
Vitoro no pasaeny 37
PesepBHOE BpeMst 3
OBIIEE KOJIMYECTBO YACOB 68 11

I10 [TIPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O

MPOLIECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

I'paues A.B., Benrana-I'pad; 2019
METOANYECKHNE MATEPUAJIbBI JIA YUUTEJIA

I'paues A.B., Benrana-I'pad., 2019

H.B. ®wionoBru Metoamdaeckoe nocooue 2015 M. [Ipoda

A. E. MapoHn, E.A. Mapon CamocTosiTeabHbIE U KOHTPOJIbHBIE paboThI-8 Kinacc 2017 M. Ipoda
B. B. lllaxmarosa ,O.P. lledep duarnoctuueckue padotsl -8 kacc 2016 M. JIpoda A.E.
Mapom, E.A. Mapon, C.B. Ilo3oiickuii Coopuuk Borpocos u 3amad 2015 M. Jlpoda

HOUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru/
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIbHOI'O

MPOLIECCA
YUYEBHOE OBOPYJIOBAHUE

O6opynoBanue kabuHeTa
I. Jocka yueOnast MarauTHas 2 2
.Ctou yunrenbckuii 1
. Ctyn yuurenbckuit 1
ixad 4
Cron yuennueckuii 18

3

4

S.

6 .Cryn yuenmueckuii 36

7 .Crenn «KpatHble 1 10JIbHBIE €QUHULIBD» 1

8. Tabmumna «HekoTopsix pusmueckunx BenuunH B cucteme CH» 1

9. TlpaBmia o TexHUKe O€30TTACHOCTH IPH BBHITIOJTHEHUE Ta00paTOPHOI paboThI 1
10. TMacmopt kabuuera 1

Il. HOyTOYK

12. mpoekrtop

13. Moy

OBOPYJIOBAHMUE JIJISI TPOBEJIEHUS JIABOPATOPHBIX, IPAKTUYECKHNX PABOT,
JEMOHCTPAIIUIA

Ta0auie!

8 Kkiacc

21 BuyTrpeHHss SHEPTHS.

22 KoIu4yecTBO TEIIOTHI.

23 3aKkoH COXpaHEHUS W MPEBPAIICHHs YHEPTHH.

24 TlnaBneHue W OTBEPACBAHUE KPUCTATUIMUECKHUX TEI.

25 MUcnapenue. Kunenue.

26 BnaxHocTs BO3IyXa.

27 PaboTa rasza u mapa npu pacuidpeHuu.

28 Dmektpuzamus Tel.

29 CrpoeHue aTOMOB.

30 DnexTpuyecKuil TOK. DIEKTpUIeCcKas LEeTlb.

31 DnexTpuyecKuil TOK B MeTaslIax.

32 DnexkTpuyecKoe HalpsHKeHUE.

33 MU3mepeHue CHIIbI TOKA U HAIIPSDKEHHUS.

34 DnexkTpuyecKkoe CONPOTUBJICHUU € IPOBOAHMKA. 3akoH OMa sl yJacTKa IeTH.
35 VnenbHOE COMPOTHUBIEHUE MPOBOIHUKA.

36 IlocnemoBaTenbHOE U MapaieIbHOE COSTMHEHHE TPOBOHUKOB.
37 MoUIHOCTh ANEKTPUIECKOTO TOKA.

38 MarunuTHOE MoJe.
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