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Copep:xaHue MporpaMMbl HaIpaBjIeHO Ha (OPMUPOBAHUE €CTECTBEHHOHAYYHOW IPaMOTHOCTH YYalllUXCs U
OpraHM3aIMIo U3yuyeHus: (U3UKHN Ha JesTeIbHOCTHON OCHOBE. B Hell yuUnTHIBatOTCS BO3MOXKHOCTHU ITpeIMeTa
B peasmsainuu TpeboBanuii ®I'OC OOO k miaHupyeMbIM JTUIYHOCTHBIM U METAIIPEAMETHBIM pe3yIbTaTaM
oOyueHus1, a TaKKe MEXKIPEAMETHBIE CBSI3U €CTECTBEHHOHAYUHBIX YU4EOHBIX NPEJAMETOB Ha YPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHMs.

OBLIASA XAPAKTEPUCTUKA YYEBHOT'O ITIPEJIMETA «®U3UKA»

Kypc ¢pusukn — cucrtemoo0pa3yromuii A1 €CTeCTBEHHOHAYYHBIX Y4€OHBIX IPEIMETOB, IIOCKOJIBKY
(bu3nyeckre 3aKOHbI JISKAT B OCHOBE IIPOLIECCOB U ABJICHUN, N3y4aeMbIX XUMHUEH, OH0JIoruei, acTpoHOMUen
u pusndeckoit reorpadueit. dusnka — 3TO MpeAMET, KOTOPHIH HE TOJIBKO BHOCUT OCHOBHOM BKJIAJ B
€CTECTBEHHOHAYYHYIO KapTUHY MHpa, HO U TPEAOCTABIISET Hauboiee sicHble 00pasibl IPUMEHEHUS
HAYYHOTO METOJIa MIO3HAHUS, T.€. Crloco0a MOoIydeHHs TOCTOBEpHBIX 3HaHUH 0 mupe. Haxonen, ¢gusnka —
9TO MPEAMET, KOTOPBIN HapsALy C IPYTHUMH €CTECTBEHHOHAYUYHBIMU IIPEAMETAMHU JIOJKEH 1aTh IIKOJIbHUKAM
[peJCTaBICHUE 00 YBICKATEIbHOCTH HAYYHOTO HCCIIEI0BAHHS U PAIOCTH CAMOCTOSATEIIEHOTO OTKPBITHS
HOBOTO 3HAHMUS.

OpHa 13 MIaBHBIX 33/1a4 PU3NIECKOr0 00pa30BaHUs B CTPYKType OOIIero 0Opa3oBaHus COCTOUT B
(hopMHpPOBAaHNY €CTECTBEHHOHAYYHOW IPaMOTHOCTH M HHTEpECca K HayKe y OCHOBHOW MacChl 00ydJarommxcs,
KOTOpBIE B JaJIbHENIIEM Oy1yT 3aHSATHI B CaMbIX pa3HO 00pa3HbIX cdepax aesrenbHocTu. Ho He menee
Ba)XHOH 3a/1a4eil SBISIETCS BBISIBJICHHUE U ITOATOTOBKA TATAHTIMBBIX MOJIOBIX JIFOACH /IS POIOIDKEHUS
o0Opa3oBaHMs U JAITBHEUIICH MPOodeCcCHOHATBHOMN IEeATeIFHOCTH B 001aCTH €CTECTBEHHOHAYYHBIX
MCCIICIOBAaHMI U CO3JJaHUH HOBBIX TEXHOJIOTHHA. COTIaCHO NPUHATOMY B MEXYHAPOTHOM COOOIIECTBE
orpeneneHuto, EctecTBeHHOHay4YHAast TPaMOTHOCTB — 3TO CIIOCOOHOCTH YeJIOBEKA 3aHNMATh aKTUBHYIO I'Pax
JAHCKYIO MO3UIIMIO 10 00IIECTBEHHO 3HAYMMBIM BOIIPOCaM, CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMU, U €ro
TOTOBHOCTh HHTEPECOBATHCSI €CTECTBEHHOHAYYHBIMU UAeIMHU. HaydHOTrpaMOTHBIHM YeIOBEK CTPEMHUTCS
y4acTBOBaTh B Apr'yMEHTUPOBAHHOM OOCYK/IEHUU POOIEM, OTHOCSIIUXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSIM, YTO TPEOyeT OT HEero CIEeIYIOUMX KOMIETEHTHOCTEM!:

— HaAY4YHO OOBICHATH SABJICHHUA,
— OIICHUBATh U TIOHUMATh O0COOCHHOCTH HAay4YHOIr'0 UCCJICAOBAHUAA,
— HHTCPpHNPCTUPOBATH JAaHHBIC U UCIIOJIb30BATh HAYYHBIC NOKA3aTCIILCTBA AJIS MMOJIYYCHH A BBIBOIOB.

N3yuenne pu3uku cnocoOHO BHECTH pellarollnii BKIa B JOPMHUPOBAHNE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH 00Y4YarOLINXCS.

HEJIN U3YUYEHUSA YYEBHOTI'O IPEJIMETA «®U3UKA»

Lenu n3yyenus (GU3MKKU Ha ypOBHE OCHOBHOT'O 00111ero o0pazoBaHus onpezencHs! B Konnenuun
npernoiaBaHus yueoHoro npenmera «Pusnka» B 00pa3zoBarenbHbIX opranuzanusx Poccuiickoit denepanum,
pealn3yIoMX OCHOBHbIE 00111€00pa3oBaTeIbHbIE MPOrpaMMbl, YTBEPKIEHHOM permenneM Komnernn
MunuctepctBa npocseiienus Poccuiickoit @eneparuu, npotokosn ot 3 nexkadpst 2019 r. Ne [TK4BH.

Lenu n3yyenus Gpu3uku:

— HpI/IO6peTeHI/IC HUHTCpCCa U CTPEMIICHU A 06yqa101u1/1xc51 K HAYYHOMY U3Y4YCHHUIO NPUPOJBI, PA3BUTHUC HUX
HHTCJUICKTYAJIbHBIX U TBOPUCCKHUX CHOCO6HOCTCI\/'I;

— pa3BHUTHE NPEJCTABICHUN 0 HAYIHOM METO/IC MTO3HAHUS M OPMHUPOBAHUE UCCIICIOBATEIHLCKOTO
OTHOIICHHUS K OKPYXKAIOIINM SIBICHUSIM;

— (opmupoBaHUE HAYIHOTO MUPOBO33PEHUS KaK pe3ybTaTa H3yUYeHUs OCHOB CTPOCHHS MaTePUH U
(dbyHIaMEHTATBHBIX 3aKOHOB (PU3HKH;

— (dopmupoBaHue NpeACTaBICHUHN 0 PO (PU3UKHU IS Pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTHI;



— pa3BUTHE MIPEACTABICHUI 0 BO3MOXKHBIX cpepax Oymaymien nmpodheccuoHaIbHON NeITeTbHOCTH,
CBSI3aHHOM C (PM3HUKOM, MOATOTOBKA K TaJbHEUIIIEMY O0YUYCHHUIO B ’TOM HAIPABIICHUH.

JlocTkeHHEe STUX TIeJIe Ha YPOBHE OCHOBHOTO 00IIIEro 00pa30oBaHUs 00CCIICUMBACTCS PEIICHUEM
CIICAYIONINX 3a/1a4:

— ano6peTeHHe 3HAHWUM O JAUCKPETHOM CTPOCHHH BEIICCTBA, O MEXAHUYCCKHX, TCILIOBBIX, DJICKTPUYCCKUX,
MAarHuTHBIX U KBAHTOBBIX ABJICHUAX,

— MpUOOpETeHNE YMEHUI OMUCHIBATh K OOBSICHATH (DU3MUECKHE SBIICHUS C HCIIOIH30BAHUEM MTOJTYICHHBIX
3HAHUM;

— OCBOCHHUEC METOJ0B PCIICHUA HpOCTGfIHIHX paC‘léTHBIX 3aJa4 C UCIIO0JIb30BaHHCM (bl/I3I/I‘IeCKI/IX MO,Z[eJ'Ief/'I,
TBOPYCCKUX U IMMPAKTUKOOPUCHTUPOBAHHBIX 3a1a4;

— pa3BHUTHE YMEHHIA HAOII0AaTh IPUPOIHBIC SBICHUS U BBHIIOJIHATD OIBITHI, Ta00OpaTOpHbIE PAOOTH U
HKCIEPUMEHTAIbHbIE HCCIIE0BAHUS C UCIIOIb30BAHUEM U3MEPUTENIbHBIX IPUOOPOB;

— OCBOCHHE IPUEMOB PadOTHI ¢ HHPOpMaIHel GU3NIECKOTO COIep KaHUs, BKIIOUast HHPOPMAITHIO O
COBPEMEHHBIX JIOCTIKCHUSAX (PU3UKH; aHATIH3 M KPUTUICCKOE OIICHUBAHUE WH()OPMAIIHY;

— 3HaAKOMCTBO CO C(i)epaMI/I HpO(i)eCCI/IOHaHBHOI;'I ACATCIIBHOCTH, CBA3aHHBIMU C (1)I/I3I/IKOI71, U COBPpECMCHHBIMU
TEXHOJIOTHUAMH, OCHOBAHHBIMHU HA JOCTHXXCHUAX (I)HSH‘ICCKOP'I HAayKH.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OO0 ¢usuka sBisercs 00s3aTeIbHBIM MPEIMETOM HA YPOBHE OCHOBHOTO
obmiero oopazoBanus. JlaHHas IporpaMMa IpeycMaTpuBaeT u3ydeHue Gpu3nku Ha 6a30BOM ypOBHE B 8
Kjacce B 00béMe 68 yacoB Mo 2 yaca B HEACIIO.

COJAEP)KXAHUE YYEBHOI'O ITPEJIMETA

Pa3pen 1. TenioBble AiBJIeHUSA

OcCHOBHBIE MOJOXKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOpUH CTPOEHHS BellecTBa. Macca u pa3Mepbl aTOMOB
1 MoJieKyJl. OTBITHI, TOATBEPKIAIOLIME OCHOBHBIE IIOJIOKEHUS MOJIEKYJIIPHO-KUHETHUECKON TEOPHH.

Mogenu TBEPAOTO, KHUAKOTO U ra3000pa3HOro COCTOAHUN BemecTBa. Kpucrannnueckue 1 aMopQHbIe Tena.
OObscHEHUE CBOMCTB ra3oB, JKUJIKOCTEH U TBEPJIBIX TEJl HA OCHOBE MOJIOXKEHUN MOJIEKYJIIPHO-KUHETUYECKON
teopun. CMayrBaHUE U KallWJUIAPHBIE sIBIIEHUS. TEII0BOE pacIIMpEHUE U CKATHE.

Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTHIO TEINIOBOTO JBUKEHUS YACTHIL.

Buytpennss sneprust CriocoObl U3BMEHEHHUsI BHYTPEHHEH SHePTHH: TeIJIoNepeaya U COBEpIIeHHE PabOThI.
Bupl Terionepenaun: TemIONPOBOIHOCTh, KOHBEKITHS, H3TyUeHHUE.

KonmnyecTBo TemioTel. YaempHas TEMIOEMKOCTh BeIlIeCTBa. TermIooOMEH M TEIUIOBOE PaBHOBECHE.
VYpaBHenue temnoBoro Oamanca. [InaBnenne W oTBepAeBaHHE KPUCTAIUIMUECKUX BEIIECTB. Y AeNbHAS
terwiota masneHus. [lapooOpazoBanue u konaencanus. Mcnapenne (MC). Kunenue. YaenpHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyphl KHUIIEHUsT OT aTMocepHOro naBieHHs. BraxHoCTh
BO3/1yXa.

OHeprus TOIUIMBA. Y IeibHAs TEMIOTA CTOPAHUS.

[Tpunnmme! padote! TermnoBbix aeurareneii. KI1J[ termoBoro apuratens. TemioBsie IBUTATEIN U 3aIIATa
okpyxaromeit cpeast (MC). 3akoH COXpaHEHUs U MPEeBpaIleHus YHEPTUH B TEIIOBBIX mporeccax (MC).
Hemoncmpayuu

1. HaGmronenne OpPOYHOBCKOTO JBMIKEHUS
2. HaGmonenune nuddysun
3. HaOnronenue siBeHUN CMaYMBaHUS U KaUJUIAPHBIX SBJICHUI



HabmioneHue TerioBoro pacumpeHust Te

M3MmeHeHre naBlieHus Ta3a MPU U3MEHEHUHN 00bEMa U HArpeBaHUU W OXJIXKICHUH
[IpaBuna n3mMepeHus TeMIepaTypbl

Buns! Terionepenaun

OxJtaxieHrue Ipyu COBEpUICHUH pabOThI
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Harpesanue npu CoBepIIeHUH paOOThI BHSITHUMH CHIIAMH
10. CpaBHeHHE TEIIOEMKOCTEH Pa3IMYHBIX BEIIECTB
11. HaOmronenue KAIEHUs
12 .HaOmroieHue MOCTOSHCTBA TEMIIEPaTyPhI IPH ILIABICHHH
13. Mojenu TEIUIOBBIX JBUTaTeIeH

Jlabopamopnusie pabomot u onvimaul

1. OubIThI 10 OOHAPYKECHUIO ACUCTBUS CUII MOJICKYJISIPHOTO TIPUTSHKCHUS

2. OnbITHI MO BRIPAIIMBAHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WM caxapa

3. OmpbITHI IO HAOIOIEHHUIO TEIUIOBOTO PACHIMPEHUS T'a30B, )KUIKOCTEH U TBEPBIX TEI
4. OrmpenencHre JaBJICHHS BO3IyXa B OAJIOHE IIIPHUIIA

5. OHBITLI, ACMOHCTPUPYIOIINEC 3aBUCUMOCTE JaBJICHUS BO34YyXa OT €TO0 00BEMa U HarpCBaHusi
NIIHOXJIaAXICHUA

6. IIpoBepka rumoTe3bl JMHSHHON 3aBUCMOCTH JUTMHBI CTOJIOUKA KUKOCTH B TEPMOMETPHICCKON
TPyOKeOT TeMnepaTypbl

7. Ha6J'IIO,I[€HI/IC HU3MCHCHUA BHYTpeHHefI OHEPIUU TCJia B pE3YyJIbTATC TCIJIONIEpEaauIN U pa6OTI>I
BHCIIHUX CUJTI

8. HccnenoBanue siBIeHUS TEIII000MEHA MTPH CMEIIMBAHUH XOJIOJHON M TOPSTYEH BOIBI

9. Onpez[eneHI/Ie KOJIMYCCTBA TCIJIOTHI, IIOJIYYCHHOI'O BO,HOﬁ IIpu TEMI000MEHE C
Harp€TbIMMCTAINIMYCCKUM MUJTITUHAPOM

10. Ompenenienue yenbpbHOHN TEIUIOEMKOCTH BEIECTBA
11. UccnenoBanue mpoliecca ucrapeHus

12. Omnpenienenue OTHOCUTEIBHOM BIIAXKHOCTH BO3/1yXa
13. Ompenenenue yenpHOM TEIUIOTHI TUTIABJICHUS JIbAA

Pa3nes 2. DiiekTpuyecKkHe M MATHUTHBIC SIBJICHHSA

BHCKTpI/ISaHI/IH TCII. I[Ba poaa 3JICKTPUICCKUX 3apA10B. BzauMmopelicteue 3apsSIPKCHHBIX TCJI. 3aKkoH Ky.HOHa

(3aBHCHMOCTD CHJIbI B3aUMOJICHCTBUS 3aPsHDKCHHBIX TEJ OT BEJTUYHHBI 3aPSI0OB U PACCTOSIHUS MEKIY
TeJlaMu ).

OnexTpuueckoe nojie. Hanpspk€HHOCTD 31ekTpuyeckoro nosst. [IpuHIun cynepno3unum 3MeKTPHUeCcKUX
noJiei (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snekrprueckux 3apa10B. DI€MEHTapHbIN dNeKTpuyecknuil 3apsia. Ctpoenue atoma. [IpoBoaHuky 1
JOUDJIEKTPUKU. 3aKOH COXPaHEHUs AJIEKTPUUECKOro 3apsja.

ONEKTPUUECKUH TOK. YCJIOBMS CYLIECTBOBAHMS AJIEKTPUYECKOTO TOKa. VICTOYHMKM IOCTOSHHOIO TOKA.
JlecTBHSI AJIEKTPUUECKOT0 TOKa (TEIIOBOE, XMUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUNH TOK B KUIKOCTSIX
U rasax.

DnekTpuyeckas uenb. Cuia Toka. DnekTpudeckoe HanpsbkeHne. ConpoTUBICHHE MPOBOIHUKA. Y IETTbHOE
compoTHuBIIeHHE BemecTBa. 3akoH OMma aiisa ydacTka 1emnu. [locienoBarenbHoe v mapaielbHOE COSAMHEHNE
MIPOBOJIHUKOB.

PaboTa 1 MOIIHOCTH ANIeKTpUUecKoro Toka. 3akoH Jxoyns— JleHma. DneKkTpudeckue ey U moTpeOnuTenn
ANEKTPUYECKO SHEpruu B ObITY. KOpoTKOE 3aMbIKaHUE.

[TocTostHHBIE MarHuTHI. B3anMoneicTBHEe NMOCTOSHHBIX MAarHUTOB. MarHuTHoe nojie. MarauTHoe mose
3emMii 1 €ro 3HaYeHue AJi KU3HU Ha 3emiie. OnbIT Dpcrena. MarHuTHOE 1osie 3JeKTPUYECKOro TOKa.

HpI/IMeHeHI/Ie 9JICKTPOMArHuTOB B TCXHHUKE. I[GﬁCTBPIC MAaravMTHOTIO I10JIA Ha ITPOBOJHUK C TOKOM.



DJIEKTPOABUTATEN MTOCTOSIHHOTO TOKa. MICIOIb30BaHKE 3JIEKTPOABUTATENCH B TEXHUYECKUX YCTPOMCTBAX U
Ha TpaHCIOpTE.

Omneitel @apanes. SAABneHue anexkTpoMaruuTHON HHAYKIUU. [IpaBuio Jlenna. Dnexkrporeneparop. CriocoOs
MOJIYYEHUS DJIEKTPUUECKON SHEPTUH. DIIEKTPOCTAHIIUU Ha BO3OOHOBIISIEMBIX UCTOYHHKAX SHEPTUU.
Jemoncmpayuu
1. DOnexkrpuzauus ten
JIBa posa aeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3apsSKEHHBIX TEJ
YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIA
DnexTpocTaTHuecKast UHIYKIHS
3aKOH COXpaHEHHUsI SJIEKTPUUECKUX 3apsiIOB
[TpoBOAHUKY U TUAJIEKTPUKH
MonenrpoBaHue CUIOBBIX JTUHUI 3JIEKTPUUECKOTO MO
HcTOYHUKY TOCTOSTHHOTO TOKa
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I[eﬁCTBHH QJICKTPHUUYCCKOI'O TOKa
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. DJIEKTPUUYECKUN TOK B )KHIKOCTU
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. I3mepenne cuiibl Toka aMInepMeTpom
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. I/I?,MepeHI/IC QJICKTPHUYCCKOI'0 HAIIPAKCHUA BOJIBTMCTPOM
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. PeocTaTt 1 MmarasuH conpoTUBIECHUI
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. BzanMmoiericTBHE NOCTOSHHBIX MarHuTOB
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. MO[[GJIPIpOBaHI/Ie HCBO3MOXHOCTH pa3aCJICHUA ITOJIIOCOB MarHuTa
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. MO[[GJIHpOBaHI/IC MarHUTHBIX ITOJIEH ITOCTOSSHHBIX MarHUTOB
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. OnbIT OpcTena

[EEN
O

. MarauTHoe 1nose Toka. DJIeKTPOMarHuT

20. [/leficTBME MarHUTHOTO TOJIA HA TIPOBOJHUK C TOKOM
21 DnexTpoaBUraTenb NOCTOSHHOIO TOKa

22. VccnenoBanue SIBJICHHS SJIEKTPOMAarHUTHON UHAYKIIUN

23. OnbiTel Qapages

24. 3aBUCUMOCTD HAIIPABJICHUS WHAYKIIMOHHOTO TOKa OT YCJIOBUU €r0 BO3HUKHOBEHUS

25. DIeKTporeHepaTop MOCTOSHHOTO TOKa
Jlabopamopuvie pabomol u onvimul

1. OnbIThI 10 HAOTIOICHHUIO SJICKTPU3AIUH TET HHIYKIIUEH U PU COMTPHUKOCHOBEHUHT

HccenoBanue IEHCTBUS SJIEKTPUICCKOTO TIOJIS HA MIPOBOIHUKH U JUDJICKTPUKH
CoOopxka u mpoBepKa padOThI AMEKTPUICCKOH IIEMH MOCTOSHHOTO TOKa
H3mepeHue u peryJIMpoBaHHEe CHUITBI TOKA
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N3MepeHne u perynmpoBaHue HAPSAKEHUS

6. HccrnenoBaHue 3aBUCMMOCTH CHIIBI TOKA, WAYIIETO Yepe3 PE3UCTOP, OT COMPOTHUBIICHUS PE3UCTOPA
WHANPSHKEHUS Ha PE3UCTOpe

7. OHBITLI, ACMOHCTPUPYIOHINUEC 3aBUCUMOCTD 3JICKTPUUCCKOT'O COIIPOTUBJICHHUA ITPOBOJHUKA OT €TO
JJIWHBLIIIOIIAAU IMOIICPEIYHOTO CCUCHUA U MaTCpualia

8. TlpoBepka mpaBuiia CIIOKEHUS HANIPSDKEHHUI TIPU TIOCIIE0BATEIIEHOM COCTUHEHNH JIBYX PE3HCTOPOB
9. Tlpoepka mpaBuiia AJsl CUIIbI TOKA IIPU HapalljieIbHOM CO€AMHEHUH PE3UCTOPOB

10. Onpenenenue pabOTHI MEKTPUIESCKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOP

11. Onpenenenne MOLHOCTH ANEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE

12. VlccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYILETO Yepe3 JaMIIOUKY, OT HAPsHKEHHS Ha HeH

13. Onpenenenue KI1J] narpeBarens

14. VlccnenoBanne MarHUTHOTO B3aUMOJICHCTBHSI TOCTOSIHHBIX MarHUTOB



15. I3y4yeHne MarHUTHOTO IOJISl IIOCTOSIHHBIX MAarHUTOB MIPU UX 00BETMHEHNUHN U pa3AeiIeHUN
16. MccnenoBanue NeiCTBUS AIEKTPHUECKOTO TOKA HA MATHUTHYIO CTPEJIKY

17. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUS KaTyIIKU C TOKOM U MarHura
OTCHWJIBI TOKA ¥ HAIIPABJICHUS TOKA B KAaTYIIIKE

18. M3ydenue aelicTBUS MarHUTHOTO TIOJISL HA MPOBOIHUK C TOKOM
19. KoncrpyupoBanue u u3ydeHue pabOThl AIIEKTPOJBUTATENs
20. Usmepenue KIIJ] anekTpoaBurareIbHON YCTaHOBKH

21. OnpITHI IO HNCCICIOBAaHUIO SABJICHUSA C-)HGKTpOMaFHHTHOfI HHAYKIHUU: UCCIICAOBAHUC
W3MEHEHHUI3HAYCHHS 1 HalpaBJICHUSA WHAYKIIHOHHOT'O TOKa

IIVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDI

I/I3yquHe (I)I/ISI/IKI/I B 8 Kiacce HaIrpaBJICHO Ha JOCTHKCHHUE 06y‘IaIOH_[I/IMI/IC$I JIMYHOCTHBIX, MCTAITPEAMETHBIX
" NpCAMETHBIX PE3YJIbTATOB OCBOCHUS y‘I€6HOFO npeamMceTa.

JIMYHOCTHBIE PE3YJIBTATHI

Ilampuomuueckoe éocnumanue:

— TNPOSIBJIIEHUE UHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKON (DU3NYECKOil HayKH;
— IICHHOCTHOE OTHOIIEHHE K JJOCTIKEHUSM POCCHICKIX YIEHBIX (DU3UKOB.

I'pasicoanckoe u 0yxo6Ho-npagcmeennoe 6ocnumanue:

— TI'OTOBHOCTb K AKTUBHOMY YYaCTHUIO B O6CY)KI[€HI/II/I O6H.IGCTB€HHO-3H8.‘II/IMBIX 1 3THYCCKHUX np06neM,
CBA3AaHHBIX C ITPAKTHYCCKUM IIPUMCHCHHEM JIOCTHIKEHU U (1)I/ISI/IKI/I;

— OCO3HAaHHEC BaAX)KHOCTU MOPAJIbHO-3TUYCCKUX MMPUHIUIIOB B ACATCIIbHOCTHU y‘léHOFO.
Icmemuueckoe eocnumanue:

— BOCHPHUSTHE ICTETUYECKUX KauecTB (PU3MUECKON HayKu: €€ TapMOHUYHOTO IOCTPOEHUSI, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH.

l[ennocmu HAYYHO20 NO3HAHUA:

— OCO3HaHME LIEHHOCTU (PU3UYECKOI HaAyKH KaK MOIIHOI'O MHCTPYMEHTA IM03HAaHUSI MUPA, OCHOBBI pa3BUTHUS
TEXHOJIOTHH, B&XKHEHMIIIEW COCTABISAIOIEH KYJIbTYPBI;

— pa3BHUTHE HAYYHOU JTFO003HATEILHOCTH, HHTEPECA K UCCIICIOBATEILCKOM e TEITbHOCTH.
Dopmuposanue Kyapomypol 300p06ba U IMOUUOHATLHOZO OJ1AZONOYUUA:

— OCO3HaHHE [IEHHOCTU 0E30MacHOT0 00pa3a KU3HHU B COBPEMEHHOM TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH
MpaBWJI O€30MaCHOTO TOBEICHUS HA TPAHCIIOPTE, HA I0POrax, C dJEKTPHUECKUM U TETUIOBBIM
000pyI0BaHHWEM B IOMAITHUX YCIOBUSX;

— C(bOpMI/IpOBaHHOCTB HaBBbIKa pe(pJ'ICKCI/II/I, MMPpU3HAHUC CBOCTO IIpaBa Ha OIJ_II/I6I(y H TAKOI'0 K€ IIpaBa y
APYTroro 4CjioBCKa.

Tpyooeoe éocnumanue:

— AKTHUBHOC Y4aCTUC B PCIICHHUU MMPAKTUYCCKUX 3aaaY (B paMKax CEMbH, IKOJIbI, TOPOJA, Kpaﬂ)
TEXHOJIOTHYECKOM U COIUAIbHOM HaIpaBJICHHOCTH, Tpe6yloumx B TOM YHCJIC U (I)I/ISI/I‘-ICCKI/IX 3HaHI/II>'I;

— HHTEepec K MPaKTUUYEeCKOMY H3YYEHUIO Mpodeccuil, CBSI3aHHBIX C PUIUKOM.

IKonozuueckoe eocnumanue:



— OpHEeHTaIus Ha MpUMEHEeHHe (PU3NUEeCKUX 3HAaHUH 7S pelIeHHs 3a1a4 B 00J1aCTH OKPYKarollel Cpeibl,
TUTAHUPOBAHUS TMIOCTYIIKOB U OLIEHKH UX BO3MOKHBIX TOCJIEICTBUN I OKPY>KAIOIIEeH Cpeibl;

— OCO3HaHME TJI00ATBPHOTO XapakTepa 3KOJOrMYECKHX MpOOJIeM U IMyTel UX PeUIeHHUs.

Aoanmayusa o0yuarouie2oca K U3MEeHAIOUWUMCA YC106UAM COUYUATNbHOU U RPUPOOHOIL CPEObl:

— TOTpeOHOCTH BO B3aUMOJICHCTBUY TPH BBHITIOJHEHUH HCCIEIOBAHUN U MMPOEKTOB (PU3HUECKON
HaIIpaBJIEHHOCTH, OTKPBITOCTb OIBITY ¥ 3HAHUSM JIPYTHUX;

— IIOBBIIICHUEC YPOBHA CBOCH KOMIICTEHTHOCTH 4epe3 MPAKTHUUYCCKYIO ACATCIbHOCTD,

— moTpeOHOCTh B ((OPMUPOBAHUH HOBBIX 3HAHUI, B TOM YUCIe (POPMYTUPOBAThH UICH, TOHSATHUS, TUIIOTE3BI
0 (usnyeckux OOBEKTAX U SBICHUSX;

— OCO3HaHME Ae(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH B 0071aCTH (DU3UKH;
— IUJJAHUPOBAHHUE CBOETO Pa3BUTHS B MPHOOPETCHUN HOBBIX (DPM3MUECKUX 3HAHUIA;

— CTpEMJICHUE aHAJIU3UPOBAThH U BBISIBIISITH B3aUMOCBSI3U PUPO/Ibl, OOLIECTBA U SKOHOMUKH, B TOM YHUCIIE C
UCIOJIb30BaHUEM (PU3HYECKUX 3HAHMIA;

— OIICHKA CBOMX JICUCTBUHN C YUETOM BIHSHHS Ha OKPYKAIOUIYIO CPEAY, BO3SMOXKHBIX TTT00ATbHBIX
IOCJIEJICTBHH.
METAIIPEJIMETHBIE PE3YJIbTATBI

yHI/IBepcaJ'IbHBIe Mo3HaBaTeNIbHEIC AeUCcTBUSA bazoesvie

Jl02uyecKue oelcmeun:
— BBISBJIATH U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKN OOBEKTOB (SIBJICHUH);
— YCTaHaBJIMBAaTh CYLECTBEHHBIH MPU3HAK KJIACCU(PUKAIIUU, OCHOBAHUS JUIsl 0000IIEHNS U CPaBHEHHUS;

— BBISBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B paCCMAaTPUBAEMBIX (DaKTax, TaHHBIX U HAOJIOICHUSX,
OTHOCSALINXCS K (PU3HUUECKUM SIBIICHUSIM;

— BBIBJIATH IPUYIUHHO-CIICACTBCHHBIC CBA3H ITPHU U3YYCHUU (1)I/I3I/I‘~IGCKI/IX SIBIICHHI 1 MpOoLeCCOB; ACIaTh
BBIBOJIbI C UCITIOJIB30BAHUEM ACAYKTHBHBIX U MHAYKTUBHBIX YMOSaKJHOLIGHI/H\/JI, BBIABHUTI'aTh TUIIOTE3bI O
B3aMMOCBA3IX (1)I/I3I/I'-ICCKI/IX BCJINYHUH,

— CaMOCTOSITENIbHO BBIOMPATH CIIOCO0 perieHus yueOHoH Gpu3nueckoil 3a1aun (cpaBHEHNE HECKOIBKUX
BapUaHTOB PElLIeHUs, BEIOOP Hanbosee MOAXOAALIEr0 ¢ Y4ETOM CaMOCTOSATENBHO BbIIEJICHHBIX KPUTEPUEB).

Bba3zoevie uccneooseamenvckue oelicmeus:
— HCIOJIb30BAaTh BOIIPOCHI KaK HCCIIeN0BaTEIbCKUIM HHCTPYMCHT IIO3HAHUA

— MPOBOJUTH 110 CAMOCTOSTEIHHO COCTABIEHHOMY IUIaHY OIBIT, HECIOXKHBINA (PU3NYECKUI IKCIIEPUMEHT,
HEeOOJIBIIIOE HCCIIeIOBaHNE (DU3UIECKOTO SIBIICHNS,

— OICHUBATb HAa TPUMCHHUMOCTH U JOCTOBCPHOCTDH I/IH(I)OpMaI_II/IIO, MOJIYYCHHYIO B XOJ€ UCCIICAOBAHUS NI
OKCIICPUMCHTA,

— CaMOCTOSITEIHLHO (POPMYITHPOBATH OOOOIIIEHHUS U BHIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO HAOIIOACHMS,
OMBITA, UCCIICIOBAHNS,

— MPOrHO3UPOBATH BO3MOKHOC ,Z[aJIBHGfILLIee PasBUTUC (I)I/I3I/I‘-IGCKI/IX MMponecCCoOB, a TaKIKC BbIABUT'ATH
MMPCAIOJIOXKCHUA 00 ux Pa3BUTHHU B HOBLIX YCJIOBUAX U KOHTCKCTAaX.

Paooma c ungpopmaueii:



— MPUMEHSTh pa3IU4HbIE METO/IbI, HHCTPYMEHTHI U 3allPOCHI NP MOUCKE U 0TOOpe HHPOPMAIIIHN UITU
JTAHHBIX ¢ Y4ETOM IPEII0KEHHON yaeOHOH (hHU3MUeCKO 3a1a4u;

— aHAJIU3UPOBATh, CUCTEMATU3HPOBATh U MHTEPIIPETUPOBATH UH(OPMAIUIO PA3IMYHBIX BUJOB U GOpPM
IIPEACTABIICHUS;

— CaMOCTOSITEJILHO BBIOMPATh ONTUMANIbHYIO (JOpMY IMpecTaBiIeHUs HHGOPMAIIUU U UILTIOCTPUPOBATH
peliaeMble 3a/1a4i HECIOKHBIMU CXEeMaMHU, TuarpaMmMamMu, HHOM rpaduKoil 1 nX KOMOUHALUSMU.

YHuBepcanbHble KOMMYHUKATUBHBIE IEMCTBUS

Obwenue:

— B X0JIe 00CyXeHHs yueOHOro MaTepuasa, pe3yJibTaToB JIA0OPAaTOPHBIX PadOT U MPOEKTOB 337aBaTh
BOIIPOCHI IO CYIIECTBY O0CY»KIaeMOi TeMbl U BbICKAa3bIBaTh UJICH, HAlIEJICHHbIE Ha pELICHUE 3a7auu U
nojjepkanue 0JaroxenaTeIbHOCTH OOILEeHUS;

— COIIOCTABJIATH CBOU CYXKJICHUS C CYXKACHUSAMH IPYTUX YYaCTHUKOB Juanora, OOHapyKUBaTh pa3inyiue u
CXOJCTBO MO3ULMI; BbIpa)kaTh CBOO TOUYKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX; MyOINYHO
IPEJCTABIATH PE3YJIbTAThI BBIMOJIHEHHOIO (PU3UYECKOT0 OIbITA (IKCIIEPUMEHTA, UCCIIEJOBAHUS, IPOEKTA).

Coemecmnasn deamenbHoOCmb (COMPYOHUUECIE0):

— MOHUMATh U UCIOIB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIWBUYaTbHON paObOTHI IPH PEIICHUN
KOHKpETHOU (hr3nuecKoil mpoOIembl;

— MPUHUMATH LEJH COBMECTHOMU JCSITEILHOCTH, OPTaHU30BBIBATH JICUCTBUS 10 €€ JOCTHIKCHHIO:
pactpenenaTh pou, 00CyKIaTh POIECCH U PE3YIbTaThl COBMECTHOM paboThI; 000011aTh MHEHUS
HECKOIBKHX JIIOJICH;

— BBIIIOJIHATH CBOIO 4aCTb pa6OTBI, AOCTHUTasd KaUCCTBCHHOI'O pE3yJibTaTa 110 CBOEMY HAIIPABJIICHUIO U
KOOPpAUHHPYS CBOU JIENCTBHUS C APYT'UMHA YJICHAMH KOMAHBI;

— OILICHUBATh KaYECTBO CBOETO BKJIAJla B OOIIMI MPOAYKT MO KPUTEPHUAM, CAMOCTOSITEIILHO
chopMyITUPOBAaHHBIM YYACTHUKAMH B3aHMOJICHCTBHS.

VYHuBepcanbpHble peryJIATUBHBIE NeicTBUS Camoopeanu3zayus:

— BBISIBJISATH TPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYAIUSAX, TPEOYIONTUX JIJIsl PEIICHHs] (PU3NUECKUX
3HAHUM;

— OPHMEHTUPOBATHCS B PA3IUYHBIX MOAX0aX NPUHATHS pelleHUH (MHIMBUAYaAIbHOE, IPUHATHE PELICHUS B
rpyIIe, IPpUHIATHE pelIeHU rpynmnoil);

— CaMOCTOSITEJILHO COCTAaBJIATh AJITOPUTM pELIeHUsT GU3NUECKOM 3a1aun WU IJIaHa UCCIIEAOBAHUS C
y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh NpesiaraeMble BApHAHThI
penieHui;

— JIenath BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.
Camoxonmpons (pehrexcusn):
— JIaBaTh aJIEKBATHYIO OIICHKY CUTYallUU U TIpeJyiaraTh IiaH e€ n3MEHEHUS;

— OOBACHATH NPUUUHBI JOCTUKEHUS (HEJOCTUKEHHUSI) PE3YIbTATOB JESTEIbHOCTH, JaBaTh OLEHKY
NpUOOPETEHHOMY OTBITY;

— BHOCHUTb KOPPEKTHUBBI B IESATEILHOCTDH (B TOM YHUCJIE B XOJ] BBIIOJIHEHUS (PU3MUECKOT0 UCCIICOBAHMS UITU
MIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENLCTB, U3MEHUBIINXCS CUTYallul, YCTAHOBJIEHHBIX OLUINOOK,
BO3HUKIIUX TPYJIHOCTEH;

— OIICHUBATb COOTBCTCTBUC PC3YyJIbTaTa LICJIU U YCIIOBUSM.



3M01{MOHa./leblﬁ UHmes1eKkm:

— CTaBUTH ce0s Ha MECTO APYroro YeloBeKa B X0Jie Cropa WK AUCKYCCUU Ha HAYYHYIO TEMY, TOHUMATh
MOTHUBBI, HAMEPEHHUSI U JIOTUKY JIPYTOTo.

Ilpunamue cevs u opyaux:

— MpU3HaBaTh CBOE MPaBO Ha OLIMOKY MPH pelIeHnH (GU3NUECKUX 3ajad WK B YTBEPKICHHUIX HA HAYYHbIE
TEMBI U TAKOE K€ IIPABO APYTOTo.

INPEAMETHBIE PE3YJIBTATbBI

[TpenmMeTHbIe pe3yabTaThl HA Ga30BOM YPOBHE JAOJIKHBI OTPaXaTh C(HOPMUPOBAHHOCTD y O0YHAIOIIUXCS
YMCHMM:

— HCIIOJIB30BATh IMMOHATHUA: MAaCCa U PAa3MEPbI MOJICKYJI, TCIIJIOBOC IBUKCHUC aTOMOB U MOJICKYII,
arperaTHbIC COCTOAHUA BCUICCTBA, KPUCTAINIMYCCKUC U aMop(bHHe TCIa, HACBHIIICHHBINA ¥ HEHACHIIIICHHBIN
Iap, BJIA)KHOCTb BO3/JlyXa; TEMIICpATypa, BHYTPCHHSA SHCPI'Us, TEIJIOBOM ABUTATClIb, BHeMCHTapHBIﬁ
SHeKTpI/I‘ICCKI/Iﬁ 3apsd, JICKTPHUICCKOC I10JIC, IPOBOAHHUKH U TUIJICKTPHUKH, MOCTOSTHHBIN BHCKTpI/I‘leCKI/Iﬁ TOK,
MAarHuTHOC I10JIC,

— pa3nuyaTh SBIEHUS (TEIUIOBOE pacIIupeHue/ckaTie, Teronepeada, TeIoBoe paBHOBECHE,
CMauvBaHUe, KaWUIIpHbIC SBJICHHUSI, UCTIApEHHE, KOHACHCALINS, TUIaBIICHUE, KPUCTAILTU3alUs
(oTBepaeBaHue), KUIIEHUE, TEIUIONEpeiaya (TEIIONPOBOIHOCTh, KOHBEKIIHS, U3TyUEHUE); JICKTPHU3aIUs T,
B3aUMOJICHCTBUE 3aPsI0B, ICUCTBUS IEKTPUUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3AMMOICHCTBHE
MarHuTOB, JICUCTBUE MArHUTHOTO IIOJISl HA IPOBOJHUK C TOKOM, SJIEKTPOMArHUTHAsI MHIYKIUs) TI0 ONU
CaHMIO X XapaKTePHBIX CBOMCTB ¥ HA OCHOBE OTBITOB, IEMOHCTPUPYIONIUX JaHHOE (PU3HUECKOE SIBIICHUC;

— pacHo3HaBaTh NPOSBICHUE HM3YYEHHBIX (PU3MUECKUX SIBJICHUH B OKPY)KaIOLIEM MUPE, B TOM YHCIIE
¢bu3nyeckue sBICHUS B IPUPO/IE: TOBEPXHOCTHOE HATSKEHNE U KalUJUIPHbIE SBJICHUS B IPUPOJIE,
KpHUCTaJIBl B ipupoze, u3inydenue CoiHila, 3aMep3aHue BoJ0EMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, HHesl, CHEeTa; 3JIEKTPUUYECKHE SBJICHUS B aTMOC(epe, AIeKTPUUECTBO KUBBIX OPIraHU3MOB;
MarHuTHOE 1ose 3eMiHd, Apeid Mmoo coB, poJib MAarHUTHOT'O MOJIA U151 )KU3HU Ha 3eMJie, MOJISIPHOE CUSHUE,
IIPU ATOM NEPEBOANTH MPAKTUUECKYIO 33/1a4y B YUeOHYI0, BBICNSATh CYIIECTBEHHbIE CBOMCTBA/IPU3HAKH
(bu3NYeCKUX SIBICHUN;

— OIIMCBIBATh N3YUCHHBIC CBOMCTBA T€NI U (1)I/IBI/ILIGCKI/I€ SIBJICHUS, UCIIOJIB3YS (I)I/I3I/I‘IGCKI/IC BCIIMYHUHBI
(TeMnepaTypa, BHYTPCHHSA SHCPIUA, KOJIMICCTBO TCIUIOTHI, YICIbHAA TEIJIOEMKOCTh BCIICCTBA, Y/ICJIbHAA
TCIJIOTA IJIAaBJICHUS, YACIbHAA TCIIOTA nap006pa30133HI/I;1, YACIbHAaA TCIJIOTA CTOpaHuA TOIJINBA, KOS(l)(I)I/II_II/I
€HT II0JIE3HOT'0 ASUCTBUS TEIIOBOM MallIrnHbI, OTHOCUTECJIbHAA BJIA’)KHOCTH BO3yXa, BHGKTpI/I‘leCKI/Iﬁ 3apsn,
CHJIa TOKaA, SJICKTPUUICCKOC HAIIPSKCHUEC, COITPOTHUBJIICHUC ITPOBOAHUKA, YACIIBHOC COIIPOTUBJICHHUEC BCIICCTBA,
pa60Ta U MOIIHOCTDB 3JICKTPHUYCCKOT'O TOKa); IIpU OIMMUCAHUHN NPABUIIBHO TPAKTOBATH (I)I/ISI/I‘-ICCKI/Iﬁ CMBICI
HCIOJIb3YCMbIX BCJIIMYHWH, 0003HaYCHHS U CAVHUIIBI (I)I/ISI/I‘-ICCKI/IX BCIIMYHH, HAXOOUTH (I)OpMyJIBI,
CBA3BIBAOIINUC NAHHYIO (pI/ISI/IquKyIO BCJIMYHHY C APYTUMHU BCIMYNHAMU, CTPOUTH Fpa(l)I/IKI/I HU3YUYCHHBIX
3aBHCUMOCTEM (I)I/ISI/I‘-ICCKI/IX BCIIMYHUH,

— XapaKTepu30BaTh CBOWCTBA TeJ, (PU3HUECKUE SBJICHUS U MPOLIECCHI, UCIOb3YSl OCHOBHBIE MOJIOKEHHUS
MOJIEKYJISIPHO-KUHETHUECKON TEOPUH CTPOEHUS BEIIECTBA, IPUHIIUII CYNIEPHIO3UINH 1oJel (Ha
KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHMsI 3apsA/a, 3akoH Oma Ju1s ydacTka Lienu, 3akoH J[xoyns Jlenna,
3aKOH COXPaHEHUs SHEPTUH; IIPH 3TOM JaBaTh CIOBECHYIO (HOPMYIUPOBKY 3aKOHA U 3aIUCHIBATH €T0
MaTeMaTU4YECKOEe BBIPAKCHUE;

— 00BACHATH (hH3MUECKHE MPOLECCH U CBOWMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYallUi MPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa: BhISIBIATH IPUUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH 00bsACHEHHE U3 | - 2
JIOTUYECKHX IIAroB ¢ OMOpoi Ha 1 - 2 U3ydeHHBIX CBOMCTBA (PU3UYECKUX SIBICHUH, (PU3MUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEH; pelIaTh pacy€THBIC 3a/1aU B 2 - 3 NEHCTBUS, UCTIONB3YS 3aKOHBI U (DOPMYJIBI,
CBsI3bIBaIOIME (PU3NYECKUE BEIMYUHBL: HA OCHOBE aHAJIM3a YCJIOBUS 3aJ]a4M 3allMChIBaTh KPaTKOE yCIOBHE,



BBISIBJIATh HEJIOCTATOK JAHHBIX JJIS PEIICHUS 3a/1a4H, BRIOUPATh 3aKOHBI U (DOPMYJIbI, HEOOXOIUMBIE /IS €
perieHus1, IPOBOUTh PACUETHI M CPAaBHUBATH MOTYYCHHOE 3HAUCHUE (PM3HUECKOM BEIIMUYNHBI C H3BECTHBIMH
JAHHBIMH;

— PpacCIliO3HaBaTb HpO6J'ICMBI, KOTOPBIC MOXKHO PECIIUTE IIPH ITIOMOIINHA (1)I/I3I/I‘IeCKI/IX MECTOOB; UCIIOJIb3Yys
OIMMCAHUE UCCICA0BAHMS, BEIACIATE IIPOBEPACMOC IIPEAIIOIONKECHUE, OLICHUBATh IIPABUJIIBHOCTE ITOPAAKA
IIPOBCACHUA NCCIIEA0BaHM, ACJIaTh BBIBOIBI;

— MPOBOIUTH OIBITHI M0 HAOIIOACHHIO (PU3NUECKUX SBJICHUN MK (DU3UUECKHX CBOMCTB Tel

(KanmuJUTpHBIE SIBIICHUS, 3aBUCUMOCThD JIABJICHUS BO3/yXa OT ero 00bhEMa, TeMIIepaTyphl; CKOPOCTH Mpoliecca
OCTBIBaHUS/HArPEBAHUS TIPU M3JIYUCHUH OT [[BETA U3JTyYaIOIICH/TOTIOMIAOIICH TOBEPXHOCTH; CKOPOCTh
UCIapEHHsI BOJBI OT TEMIIEPATYPhI )KUAKOCTH M TUIOIIAAH € MOBEPXHOCTH; SICKTPHU3ALIMS TSI U
B3aMMOJICHCTBHE DJICKTPUUYCCKHX 3apPsI/I0B; B3aMMO/ICHCTBHE MTOCTOSIHHBIX MArHUTOB, BU3YyaJIN3allis Mar
HUTHBIX T0JICH MOCTOSIHHBIX MAarHUTOB; ICHCTBHUS MArHUTHOT'O TTOJISE HA MPOBOJIHUK C TOKOM, CBOHMCTBA
3JIEKTPOMArHuTa, CBOMCTBA 3JICKTPOIBUTATEISI TIOCTOSIHHOTO TOKa): (POPMYJIUPOBATh ITPOBEPSIEMbIC
MIPE/IO0I0KEHUS, COOMPATh YCTAaHOBKY M3 MPEIJI0KEHHOTO 000PY/I0BaHHMsI; OMIMCHIBATH X0/ OMbITA U
(hopMyIIMpPOBATh BHIBOJIHI;

— BBIIOJHATD IIPAMBIC UBMCPCHUSA TEMIICPATYPHI, OTHOCHUTEJIBbHOM BIAXKHOCTH BO3ayXa, CUJIbI TOKA,
HaIIpsAKCHUA C UCITOJIb30BAHHUEM aHAJIOT'OBBIX HpI/I60pOB U JaTYUMKOB (I)I/ISI/I‘IGCKI/IX BCIIMYHH, CPABHUBATb
PE3YyIbTAaThl I/ISMCPCHI/Iﬁ C y‘léTOM SaﬂaHHOﬁ a0COJIFOTHOM IMOTPCIIHOCTH;

— MPOBOAUTL UCCICAOBAHNUEC 3aBUCUMOCTHU OJTHOM (1)I/I3I/I‘ICCKOI>'I BCIIMYHHEBI OT IIpyFOﬁ C UCITIOJIb30BAHUECM
IPAMBIX I/ISMCpCHI/Iﬁ (SaBI/ICI/IMOCTL COIIPOTUBJICHHA ITPOBOAHHKA OT €Iro AJIMHBI, IJIOMIAAX ITOIICPEYHOIO
CCUCHUA U YACJIBHOI'O COIIPOTHUBJICHUA BCUICCTBA ITPOBOJHUKA, CUJIBI TOKA, HAYIICTO Y€PE3 IIPOBOAHUK, OT
HaIIpAKCHUA Ha IIPOBOAHHUKE; UCCIICIOBAHUC ITOCIICA0OBATCIIBHOTO U ITApAJITICIIbHOTO COCI[I/IHGHI/Iﬁ
HpOBO,I[HI/IKOB)Z IUIAaHUPOBATb UCCIICIOBAHUC, CO6I/IpaTB YCTAHOBKY H BBIIIOJIHATH U3MEPCHUS, CIICAYS
MMPpEAJIOKCHHOMY IIJIaHY, (I)I/II(CI/IpOBaTB PE3YIbTAThL HOJ'Iy‘IGHHOfI 3aBUCHUMOCTH B BUJIC Ta6J'II/II_I u Fpaq)I/IKOB,
ACJIaTh BBIBOJBI 110 PE3YyJIbTaTaM UCCICAOBAHU;

— MPOBOJUTH KOCBEHHbIE U3MEPEHUs (PU3HUECKUX BEIUYUH (yIeIbHask TEIIOEMKOCTh BEILECTBA,
COIPOTHBIIEHUE MPOBOJIHUKA, pa0OTa U MOILIIHOCTb AIEKTPUUYECKOT0 TOKA): TNIAaHUPOBATh U3MEPEHUS,
coOupaTh FIKCIIEPUMEHTATIBHYIO YCTAaHOBKY, CIIEysl IPEAJIOKEHHON HHCTPYKIUH, U BBIUUCIISATH 3HAUEHHE
BEJINYUHBI;

— co0noaaTh MpaBuiIa TEXHUKK 0€30MacCHOCTH IpU paboTe ¢ 1abopaTopHbIM 000pyI0BAHUEM;

— XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HW3YYEHHBIX MPHUOOPOB M TEXHUYECKHX YCTPOUCTB C ONOPOM Ha
UX ONMMCaHM (B TOM YHUCIIE: CUCTeMa OTOIUIEHUS IOMOB, TUTPOMETD, TapoBasi TypOUHa, aMIepMeTp,
BOJIETMETP, CYETUHK IEKTPUUECKOI SHEPTHH, JIEKTPOOCBETUTEIbHBIE TPHOOPHI, HArPEBATEIbHBIE
AJIEKTPONIPUOOPHI (MIPUMEPHI), HIEKTPUUECKHE TPETOXPAHUTEIH; SJIEKTPOMArHUT, 3JIEKTPOJIBUTATEIb
MOCTOSIHHOTO TOKa), UCTIOJIb3YsI 3HAHUS O CBOMCTBAX (PM3NYECKUX SBICHUH U HE0OX0AUMBIE (PU3NUECKUE
3aKOHOMEPHOCTH;

— pacro3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOUCTBA U U3MEPUTEIbHBIE TPUOOPHI IO CXEMaM U
CXEMaTUYHBIM PUCYHKAM (3KUJKOCTHBI TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, JIBUTaTEIb
BHYTPEHHET0 CTOpaHus, JJIEKTPOCKOII, PEOCTAT); COCTABIISATH CXEMBbI JIEKTPUUECKUX IIeTei ¢
MOCJIEI0BATENbHBIM U MapaJlJIeIbHBIM COEAMHEHUEM IEMEHTOB, pa3inyasl yCIOBHbIE 0003HAUEHUS
3JIEMEHTOB JIEKTPUUYECKUX LIETIEH;

— TPUBOJUTH MPUMEPBI/HAXOAUTH MH(OPMAIHIO O IpUMepax MPAKTUYECKOT'O UCTIOIb30BaHUs (PU3MUECKUX
3HaHUI B MOBCETHEBHOM JKU3HU JJIsl oOecriedueHus: 0€30MacHOCTH MPH 0OpalleH!H ¢ IpudopaMu U
TEXHUYECKMMHU YCTPOWCTBAMH, COXPAHEHHUS 370POBBS M COOIIOEHUS HOPM 3KOJIOTMYECKOTO TIOBEJICHUS B

OKpY>Kalolleu cpene;



— OCYILIECTBIATH TOUCK HH(poOpMaMU (PU3HUECKOr0 COAEp)KaHUS B ceTH MHTepHET, Ha OCHOBE
UMEIOIINXCA 3HAHUM U MyTEM CpaBHEHUs JOMOJIHUTENIBHBIX HMCTOYHHMKOB BBIIEIATh HH(OPMAIMIO,
KOTOpas SABJSETCSA MPOTUBOPEUUBOM MIT MOXKET OBITH HEIOCTOBEPHOI;

— WCIIOJIb30BaTh MPH BHITIOIHEHUH YU€OHBIX 3aJaHUN HAYYHO-TIONYJISIPHYIO JTUTEPATypy (PrU3HIecKoro
coJiepKaHusl, CIPaBOYHbIE MaTEpHAJIbl, pecypchl ceTu HTepHeT; BIaaeTh NpuéMamMmu

KOHCIIEKTHPOBAHU TEKCTa, peoOpa3oBanus HHPOPMAIIMK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

— co03/7aBaTh COOCTBEHHbIE MUCbMEHHBIE U KPAaTKHE YCTHBIE cOOOIIeHUs, 0000111ast HHPOPMAIIHIO U3
HECKOJIbKUX UCTOYHUKOB (PU3UUYECKOTO COACPKAHUS, B TOM YUCIE MyOIUYHO MPEICTABISTh PE3YJIbTaThI
MIPOEKTHOM WJIM HCCIIEI0BATENbCKON AESITENTbHOCTH; IIPH 3TOM IPAaMOTHO MCIOJIb30BaTh U3YUEHHBIH
MOHATUMHBIN anmapar Kypca QU3UKH, CONPOBOXKIATH BHICTYIUICHHE MTPE3EHTaUEH;

— TIpU BBIIIOJHEHUN y4eOHBIX MPOEKTOB U UCCIIEIOBAHMNA (PU3NIECKUX MPOLIECCOB PACIIPEALIIATh
0053aHHOCTH B IPYIIIE B COOTBETCTBHUH C TIOCTABJICHHBIMH 3a/1a4aMU, CICIUTH 3a BBIMOJIHEHUEM IIIaHa
NEeWCTBUI M KOPPEKTHPOBATH €T0, a/IEKBATHO OIICHWBATh COOCTBEHHBIN BKIIAJI B ICATEIILHOCTD TPYIIIIBL;
BBICTPAaNBaTh KOMMYHHMKATHBHOE B3aUMOJIEHCTBHE, MPOSIBIIAA TOTOBHOCTh pa3peliaTh KOH(IUKTHI.



TEMATHUYECKOE IINIAHUPOBAHUE

Ne | HaumeHnoBanue KosmmuecTBo yacos Hdarta Buabl eATeJbHOCTH Buapl, JJieKTpoHHbIE (1M POBBIE) 06pa3oBaTe/bHbIE pecypchl
n/m | pa3geoB H TeM U3yYeHUst opmbI

MPOrpaMMbI KOHTPOJIs

BCEro | KOHTPOJIbHBIE | MPAKTHYeCKHe
patoTbI padoTsl

Pasnien 1. TenoBble siBJIeHHS
1.1. | Ctpoenne u cBoiictBa | 7 0 0 01.09.2022 | HaGironeHue U MHTEPIIPETaLHs OIBITOB, CBUACTENBCTBYIONINX 00 | YCTHBII http://school-collection.edu.ru http:/fcior.edu.ru

BelllecTBa 23.09.2022 ATOMHO-MOJICKYJIIPHOM CTPOCHHH BELIECTBA: OIBITHI C Pac o1poc; http://www.fizika.ru http://college.ru/fizikal

TBOPEHHEM Pa3JINYHBIX BEILECTB B BOJE;
Pemntenue 3aay 1o OLEHUBAHUIO KOJIMYECTBA AaTOMOB HJIM MOJIEK
yII B eMHAIIe 00BbEMa BEIECTBA;

AHanM3 TeKCTa APEBHUX aTOMHUCTOB (Harpumep, GpparmeHra
nosmbl Jlykpenus «O npupoze Beuein») ¢ u3oKeHueM 000CHO
BaHUI aTOMHO I'HIIOTE3H! (CMBICIOBOE YTeHne). OeHka
yOEeIUTENILHOCTH STHX 00OCHOBAHUIA;

O06bscHeHne OPOYHOBCKOTO IBIKEHUS, SBICHUS AU(by3unm
pas3sIu4ui MEXIy HUMU Ha OCHOBE MOJIOKCHHH MOJIEKYIISIpHO
KHHETHYECKOH TEOPHHU CTPOCHHUS BEIIECTBa;

OOBsICHEHHE OCHOBHBIX PA3JIMUUi B CTPOCHUH ra30B, KUAKOCTEH
1 TBEPBIX TeJ C UCHOIB30BaHUEM IOT0XKEHUI MOJIEKYIAPHO
KHHETHYeCKO! TEOPHHU CTPOSHUS BEIIeCTBa;

IIpoBeneHue OMBITOB IO BHIPAIUBAHHUIO KPHCTAJUIOB TOBAapEHHON
COJIU MITH Caxapa;

IIpoBenenue u 0ObACHEHHE ONBITOB, JEMOHCTPUPYIOIIHX
KaNWUBIPHEIE SBICHUS ¥ SBJICHHE CMAauHUBaHUS;

OOBsCHeHNE POIN KaIMIUBIPHBIX SIBJICHU 11T TIOCTYIUICHUS
BOJIbI B opranusM pacrenuit (MC — Ouonorus);

Habmronenue, nposeneHue 1 00bICHEHHE OMBITOB MO HAOIIO
JICHHIO TEIUIOBOTO PACIIUPEHHS Ta30B, KHIKOCTEH U TBEPIBIX TEI;
OOBsicHeHnE coXpaHeHUs1 00bEMa TBEPIBIX TEN, TEKYYECTH
JKUAKOCTH (B TOM 4YHCJI€, Pa3HULIBI B TEKYUECTH JUIS Pa3HBIX
JKUIKOCTEH), TaBJICHUS Ta3a;

IIpoBeneHue OMBITOB, IEMOHCTPHPYIOIIHUX 3aBHCHMOCTD JIaBICHHS
BO3/yXa OT ero 00b&Ma 1 HarpeBaHUs WM OXTKACHUS, U UX
00BsICHEHHE HAa OCHOBE aTOMHO-MOJIEKY/IIPHOTO YUCHUS;

AHaIIH3 IPaKTHYECKHUX CUTYAIUH, CBSI3aHHBIX CO CBOWCTBAMHU
Ta30B, )KUIKOCTEH U TBEPBIX TEI;

http://www.school.mipt.ru http://kvant.mccme.ru/
http://www.e-science.ru/physics http://nano-
edu.ulsu.ru http://www.all-fizika.com/
http://interneturok.ru/ru http://elkin52.narod.ru/
http://www.all-fizika.com/




1.2.

TensoBble npoueccs

21

26.09.2022
20.12.2022

OG6ocHOBaHNE MPABHIT H3MEPEHHUS TEMIIEPATypBbI;

CpaBHEHHE Pa3INYHBIX CIOCOOOB M3MEPEHUS U IIIKAJl TEMIIE
patypsl; Habntonienue 1 00bsiCHEHHE OIBITOB, IEMOHCTPUPYIOLIUX
HM3MEHEHHE BHYTPEHHEl YHEpTUH Tella B pe3ysbTaTe TeIIOnepen
a4y U paboTHI BHEIIHUX CHUII;

Hab6nroneHue u 00bsACHEHHE OMBITOB, 00CYKICHHE MPAKTHUECKUX
CHUTyallli, JEMOHCTPUPYIONIHUX Pa3IMIHbIe BUABI TEIUIONEPeaaun:
TEIIONPOBOAHOCTh, KOHBEKIINIO, H3TyIeHNUE;

HccnenoBanue sIBIEHUS TEIIIOOOMEHA NPH CMEIIMBAHUH
XOJIOJTHOH ¥ ropsiueit BOJbl;

Hab6mroneHne ycTaHOBIEGHHS TEIUIOBOTO PAaBHOBECHS MEXTY
ropstueil 1 X0JI0THON BOJIOH;

Onpenenenue (M3MEpeHUE) KOIMYECTBA TEILIOThI, HOIyYEHHOT0
BOJIOH HPH TEIIIOOOMEHE C HArPEThIM METANTMYECKUM LIHINH
npom; Onpenenenne (M3MepeHne) YACIbHON TEIIIOEMKOCTH
BellecTBa; PelieHne 3a1a4, CBs3aHHBIX C BEIYUCICHUEM
KOJINYECTBA TEILUIOTHI U TEIIIOEMKOCTH MPH TEILIO0OMEHE;
AHaIIN3 CUTYaIHil IPaKTHYECKOTO HCIIOIB30BaHUS TEIIOBBIX
CBOICTB BEIIECTB U MaTepHaJIOB, HAIIPUMeED B IIEJISX dHeprocoe
PEXEHUS: TEIION30IIIIHNS, YJHeprocoeperaroue KpbI,
TEPMOAKKyMYJISTOPEI U T. [1.;

HaOnronenue sBiieHnit ncnapeHus 1 KOHJICHCaluy;
VccnenoBanue nporecca HCIIapeH s Pa3IuYHbIX JKHIKOCTEH;
OObscHeHNe SBICHUI HCIIAPEHUS U KOHJICHCAIIMN Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO Y4EHHUS;

Habmronenue n o0bsCHEHHE IpoIiecca KUTICHUS, B TOM YHCIIe
3aBHCHMOCTH TEMIIEPaTypPhl KHIIEHHS OT JaBJICHNUS,;

Onpenenenue (M3MEpeHNE) OTHOCUTEIBHON BIAXKHOCTH BO3/yXa;
HabmoieHne npotiecca IIaBIeHHUs KPUCTALIMYECKOTO BEIECTBa,
HanpuMep JbIa;

CpaBHEHHE IIPOIIECCOB ILUIABIEHNS KPUCTAJUIMIECKUX Tel U
pa3MAr4eHus Mpy HarpeBaHUH aMOP(HBIX TEIT;

Onpenenenue (M3MepeHUe) yAEIbHON TEIJIOTHI TUIABJICHUS JIbJA.
OOBbscHeHNE SIBIICHUIT ITABICHUS ¥ KPUCTAUIN3ALIH Ha OCHOBE
ATOMHO-MOJIEKYJIIPHOTO YICHUS;

Pernenne 3aa4, CBA3aHHBIX C BBIYUCICHHEM KOJINYECTBA TEILIOTHI
B IIpoLeccax TEIUIoNepeJad MPH IUIaBICHAH H KPUCTAIUTU3aLHH,
HCTIapEHUHU U KOH/ICHCALIH;

AHanM3 CUTyaluii MPaKTHYeCKOro IPUMEHEHHUS SBICHUH
IUIABJICHHS ¥ KPHCTA/UIM3ALMH, HALIPUMED, MOJIyYCHHE CBEPX
YHCTBIX MaTEPHANIOB, COJICBas TPENIKa U Jp.;

AHanm3 padoThl U 00BSICHEHHE PUHIINIA JIEHCTBUS TEITIOBOTO
JIBUTATEs;

BsIunciieHne KOIM4ecTBa TEIIOTh, BBIIESIOIETOCs IPU Cro
paHVH pa3IMyYHbIX BUIOB TorumBa, u KI1/1 nurarens;
OOCyK1eHIE IKOTOTHIECKHX TTOCISCTBHI HCIOIb30BAHUS
JIBHTATEJIel BHYTPEHHETO CrOPaHHMsI, TEIIOBBIX ¥ THAPOJIEK
Tpoctanuuiit (MC — 3Konorusi, Xumus);

KonrponbHas
pabora;

http://school-collection.edu.ru http://fcior.edu.ru
http://iwww.fizika.ru http://college.ru/fizika/
http://www.school.mipt.ru http://kvant.mccme.ru/
http://www.e-science.ru/physics http://nano-
edu.ulsu.ru http://www.all-fizika.com/
http://interneturok.ru/ru http://elkin52.narod.ru/
http://www.all-fizika.com/

HWroro no pazneny
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Paznen 2. dnekTpuyeckne U MarHUTHbIE SIBJICHUS

2.1. | DnekTpuueckue 7 0
3apsiabl. 3apsiKeHHbIe
TeJa U uX
B3auMo/ielicTBHe

21.12.2022
27.01.2023

Haburo/ieHne 1 IpOBEIEHNE OIBITOB 110 3JIEKTPH3ALHHU TEI PH
CONPHKOCHOBEHNH ¥ HHIYKITHEH;

Hab6monenue u o0bsCHEHHE B3aMOICHCTBHUSI OHOMMEHHO U
Pa3sHOUMEHHO 3apsKCHHBIX Tell;

OO0bscHEeHNE IPUHLIAIIA ACHCTBHUS dJIEKTPOCKOIIA;

OOBsICHEHHE SBJICHUIT 3ICKTPU3ALMH TIPU CONPHUKOCHOBEHNUH Tel U
MH/IyKLIMEH C UCTIOIb30BAHUEM 3HAHUN O HOCUTESAX
JNIEKTPUYECKHX 3apsJIOB B BEIECTBE;

PacniozHaBaHme 1 00OBSCHEHNUE SIBICHUI dIEKTPU3ALUH B IO
BCCIHEBHOM JKHU3HM;

Habntonenue 1 00bsSCHEHHE ONBITOB, MLTFOCTPUPYIOIINX 3aKOH
COXpaHEHHUs 3IEKTPHIECKOro 3apsija;

HabnrojeHre OIBITOB 110 MOJIETTUPOBAHUIO CHIIOBBIX JIMHHI
UIEKTPUYECKOTO TIOJIS;

HccnenoBaHne AeHCTBUS 3IEKTPHUECKOrO HOJISE HA IPOBOAHUKH H
JIMDIIEKTPHKY;

TTucemeHHbIH
KOHTPOJIb;

http://school-collection.edu.ru http://fcior.edu.ru
http://www.fizika.ru http://college.ru/fizika/
http://www.school.mipt.ru http://kvant.mccme.ru/
http://www.e-science.ru/physics http://nano-
edu.ulsu.ru http://www.all-fizika.com/
http://interneturok.ru/ru http://elkin52.narod.ru/
http://www.all-fizika.com/




2.2.

IMocTostHHBII
JIeKTPHYECKUH TOK

20

28.01.2023
14.04.2023

HabmosieHne pa3inyHbIX BUIOB JICHCTBHS IEKTPUYECKOTO TOKA 1
oOHapy KeHUE ITHX BHIOB ACHCTBUS B IOBCEIHEBHON KU3HH;
COopKa 1 HCIBITaHHUE YIEKTPUYECKOI! IIEIH ITOCTOSHHOTO TOKA;
V3mepeHne CUIIbI TOKa aMIIEPMETPOM;

HzmepeHnue 2/1eKTpUUECKOro HapsKEHUS BOJIbTMETPOM;
IIpoBeneHue u 0OBACHEHHE ONBITOB, JEMOHCTPUPYIOITHX
3aBHCHMOCTb JJICKTPUUECKOTO CONPOTHBIICHHUS IIPOBOIHUKA OT €ro
JUIMHBI, TIJIOLIa1 HOIEPEYHOro CeYeHUs U MaTepuara;
HccnenoBanue 3aBHCUMOCTH CHIIbI TOKA, IPOTEKAIOIETO Yepe3
PE3UCTOP, OT CONPOTUBIICHHS PE3UCTOPA U HAIPSDKCHHSIHA
pesucTope;

IIpoBepka npaBuiIa CIOKEHUS HANIPSDKEHUI IPU [10CIIE10Ba
TEJIbHOM COEAUHEHUH JABYX PE3UCTOPOB;

ITpoBepka npaBwIIa IS CHIIBI TOKA IPH IApAJUICIEHOM COSIN
HEHHHU PE3UCTOPOB;

AHanM3 cUTyalui MOCIe0BATEIBHOIO U MAPAIIEIBHOTO
COCIIMHEHMS IPOBOJHUKOB B JOMAIITHUX ICKTPUUECKHX CETAX;
Pemrenue 3aau ¢ ucrons3oBanueM 3akoHa OMa 1 GpopMyr pacuéra
9JIEKTPUUECKOTO CONIPOTHBIICHUS IIPH N1OCIIE0BATEILHOM H
napajielbHOM COeTHHEHHHU NIPOBOIHHKOB;

OmnpeneneHne paboTHI AEKTPUIECKOTO TOKA, IPOTEKAIOIIET0
gyepe3 pe3ncTop;

OmnpezeneHne MOIHOCTH 3JIeKTPUIECKOro TOKa, BBIIENAEMOH Ha
pesucrope;

VccnenoBanye 3aBHCHMOCTH CHITBI TOKA Yepe3 JaMIIOUKy OT
HaNpsHKEHUS Ha Hel;

Onpenenenue KI1/] narpesatens;

VccenenoBanue npeodpa3oBaHus SHEPTUH TIPH MOABEME Tpy3a
9NIEKTPOJBUTATEIIEM;

OOBsCHeHNEe YCTPOICTBA U IIPUHIHIA ASHCTBHUS JTOMAITHHX
9JIEKTPOHArpeBaTENbHBIX IPHOOPOB;

OOBbsACHEeHUE IPUYUH KOPOTKOTO 3aMbIKaHUS U MPUHIINIA
JIelcTBUS MIIaBKUX NPEAOXpaHUTENCH;

Pemrenne 3aau ¢ ucrons3oBanueM 3akoHa Jhxoynst—IleHna;
Hab6mroneHre BOSHUKHOBEHHS 2JIEKTPUUECKOTO TOKA B XKUIKOCTH;

KonTponsnas
paborta;
JlabopaTopHas
pabora;

http://school-collection.edu.ru http://fcior.edu.ru
http://iwww.fizika.ru http://college.ru/fizika/
http://www.school.mipt.ru http://kvant.mccme.ru/
http://www.e-science.ru/physics http://nano-
edu.ulsu.ru http://www.all-fizika.com/
http://interneturok.ru/ru http://elkin52.narod.ru/
http://www.all-fizika.com/




2.3. | MaruuTHble siBieHns: | 6 2 17.04.2023 . Jla6oparopnas | http://school-collection.edu.ru http://fcior.edu.ru
05.05.2023 | VlccienioBanne MarHHTHOTO B3aHMOACHCTBHS OCTOSHHBIX paborta; http://www.fizika.ru http://college.ru/fizika/
MarHiToB, http://www.school.mipt.ru http://kvant.mccme.ru/
HBy‘{eHI/IC Mar"HuTHOTO I10JIs1 IIOCTOAHHBIX MArHUTOB IIPA UX http://WWW.e_sciencelru/physics http://nano_
00bEMHEHNH U Pa3/IEICHUHN; edu.ulsu.ru http://www.all-fizika.com/
IIpoBeneHKeE OIBITOB 110 BU3YyaIU3al[MU MOJIS IOCTOSHHBIX http://interneturok.ru/ru http://elkin52.narod.ru/
MAarHuToB; http://www.all-fizika.com/
HBy‘{eHI/IC SIBJICHUA HaMarHW4uBaHUA BCIICCTBA,
HCCHBZ{OBaHPXe Z[eflCTBPIﬂ DJIEKTPUYECKOI'0 TOKa Ha MarHUTHYIO
CTPEIIKY,
HpOBeZ[eHPIe OIBITOB, AEMOHCTPUPYIOIINX 3aBUCUMOCTD CUJIBL
BBaHMOHeﬁCTBHH KaTyHIKU ¢ TOKOM U MarauTa OT CHUJIbl 1 Ha
IIPaBJICHUSA TOKA B KaTYIIKE;
AHanM3 cuTyalui NpakTHYECKOro MPUMEHEHUS 3JIEKTPOMarHuToB
(B OBITOBBIX TEXHUYECKUX YCTPOUCTBAX, IPOMBILIUICHHOCTH,
MEUIINHE);
I/I3yquHe ﬂeﬁCTBHH MarHUTHOTI'O ITOJII Ha ITPOBOJHUK C TOKOM;
I/I3yquHe ﬂeﬁCTBHH DJICKTPOABUT'ATEIISA
Nzmepenue KI1]/] anexkTpoaBurateabHON YCTaHOBKHY;
Pacrio3HaBaHue 1 aHaJIN3 Ppa3IM4YHBIX HpI/IMeHeHI/[ﬁ DJIEKTPO
JIBUTaTeliel (TpaHCopT, OBITOBBIC YCTPOICTBA U 1. );
2.4. | DneKTpOMarHuTHasI 4 0 08.05.2023 | OmbITHI 110 UCCIICNOBAHUIO SIBJICHUS JJICKTPOMArHUTHON MHIYK YcrHbit http://school-collection.edu.ru http://fcior.edu.ru
HHAYKIHUS 31.05.2023 | mumu: orpoc; http://www.fizika.ru http://college.ru/fizika/
UCCIIEIOBaHKE U3MEHEHUH 3HAYCHHS U HAPABIICHUS Tucbmennsii | http://www.school.mipt.ru http://kvant.mccme.ru/
MHIYKIIMOHHOTO TOKA,; KOHTPOJIb; 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/
Hroro no paznery 37
PesepBHOE Bpemst 3
OBLIEE KOJIMYECTBO 68 10

YACOB I10 ITIPOIT'PAMME




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

A.B. Ilepeimkun ®uszuka-8xit 2017 M. [Ipoda;
1

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

A.B. Ileppimkun @usnka-8ki 2017 M. [Ipoda

H.B. ®unonosnu Metoandeckoe nocodue 2015 M. [Ipoda

A.E. MapoH, E.A. Mapon CamMocTOsITeNIbHBIE H KOHTPOJIbHBIE paboThI-8 Kitacc 2017 M. JIpoda
B.B. lllaxmaTosa ,0.P. llledep Juarnoctuueckue padbotsl -8 kimacc 2016 M. JIpoda

A.E. Mapon, E.A. Mapon, C.B. ITo3oiickuii Coopark Borpocos u 3amgau 2015 M. Ipoda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-
science.ru/physics http://nano-
edu.ulsu.ru http://www.all-
fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/
MATEPHUAJIBHO-
TEXHUYECKOE
OBECIIEYEHUE
OBPA3OBATEJIBHOT'O
MPOILIECCA

YYEBHOE OBOPYJOBAHHUE

O6opynoBanue kabuHera

1. [locka yueOHass MarHuTHas 2

2 .Cron yunurenbckui 1

3. Cryn yuutenbckuii 1

4.1lIxad 4

5. Cron yueHnueckui 18

6 .Ctyn yaeHU4eckuii 36

7 .Crenn «KpaTHbie 1 TOJTbHBIC €TUHUALIBD |

8. Tabmuma «HekoTopbix ¢uzndeckux BenuunH B cucteme CH» 1



9.IlpaBuia mo TeXHUKE 0€30MaCHOCTH NP BBIITOJIHEHHE J1a00paTOpHO paboThI 1
10. IMacnopt xabunera 1

11. HoyTOYK

12. nmpoexTop

13. MY

OBOPYJIOBAHWE JUISI TIPOBEJEHUS JABOPATOPHBIX, MPAKTUUECKHX
PABOT, JEMOHCTPAILMI1

Tabmuet

8 kJacc

21 BHyTpeHHsIs SHEPTHSL.

22 KoIn4ecTBO TETUIOTHI.

23 3aKOH COXpaHEHHS U TPEBPALICHUS YHEPTUH.

24 T1naBiieHre U OTBEPICBAaHUE KPUCTATUITMICCKUX TEIL.
25 Hcnapenue. Kunenue.

26 BnaxxHOCTh BO3/yXa.

27 PaboTa rasa u rmapa npu paciuiupeHuH.

28 DnekTpu3anus Tel.

29 CtpoeHue aTOMOB.

30 DneKTprUeCcKuil TOK. DIEKTPUIECKas HEMb.

31 DneKTpUUYECKHil TOK B METaJlIaX.

32 DneKTprUEeCcKOe HaNpsHKEHHUE.

33 V3mMepeHue CHITbI TOKa U HAMPSHKEHUSI.

34 DnexTpuueckoe COMPOTUBIICHUH € TPOBOAHMUKA. 3aKoH OMa I ydacTKa Ieru.
35 Y nenpHO€E COTPOTUBIIEHUE MTPOBOIHUKA.

36 ITocenoBaTenpHOE M MapaUIEIBHOE COSTUHEHNE TIPOBOTHIKOB.
37 MOIITHOCTD ANEKTPUYECKOTO TOKA.

38 MaruuTHOe 1oJe.

JlaGopatopHoe 00opy10BaHHUE:

JlaGopatopus L-mMukpo
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