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IHHOACHUTEJIBHASA 3AIIMCKA

Coneprxanue mporpamMmbl HaIlpaBieHO Ha (POPMUPOBAHHE €CTECTBEHHOHAYYHOI IPaAMOTHOCTH YYaIIUXCS
OpraHu3aIuio U3y4eHUs! PU3UKHU HA JeITEIbHOCTHOM OCHOBE. B HEll yUUTHIBAIOTCS BO3MOYKHOCTH TpeIMETa
B peanu3anuu TpedoBanuii ®I'OC OO0 K mIaHupyeMbIM JIXYHOCTHBIM U METANPEAMETHBIM pe3ybTaTaM
o0y4eHus, a TaK)Ke MEeKIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsl.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «®U3UKA»

Kypc ¢pusukn — cucremooOpas3yromuii A1l €CTECTBEHHOHAYYHBIX YI€OHBIX IPEIMETOB, TIOCKOJIBKY
(u3nyecKue 3aKOHBI Jie)KaT B OCHOBE IIPOLIECCOB U SIBJICHUM, N3y4aeMbIX XUMUEN, OMOIOTHEH, acTpOHOMUEN
u ¢usnueckoil reorpadueil. @u3znka — 3T0 NpPeAMET, KOTOPBIN HE TOJIHKO BHOCUT OCHOBHOM BKJIaJ B
€CTECTBEHHOHAYYHYIO0 KapTUHY MUpa, HO U NMPEA0CTaBIIsIeT Haubosee sicHble 00pa3ibl IPUMEHEHUSI HAyYHOTO
METO/1a MO3HAHMUS, T.€. CI0c00a MOIy4EHUs TOCTOBEPHBIX 3HaHUH 0 mupe. Hakonern, ¢pusnka — 310
MpeIMET, KOTOPBIN HapsAIy C IPYrUMHU €CTECTBEHHOHAYYHBIMU ITPEIMETaMU JI0JDKEH J1aTh MIKOJIbHUKAM
IIpeJCTaBIeHUE 00 YBIEKATEIbHOCTH HAYYHOTO UCCIIEIOBAHMS U PAJOCTH CAMOCTOSATEIBHOTO OTKPBITUS
HOBOTO 3HAHMS.

OpHa 13 r1aBHBIX 33124 GU3NYECKOT0 00pa30BaHus B CTPYKTYpe 00IIero 00pa3oBaHus COCTOUT B
(hopMHUPOBAHUH €CTECTBEHHOHAYYHOM IPaMOTHOCTH M MHTEpEca K HayKe Y OCHOBHOM Macchl 00yJaromnmxcs,
KOTOpBbIE B JlajibHeHIIeM OyIyT 3aHATH B CaMBIX pa3HO 00pa3HbIX cepax AesrenbHOocTH. HO HE MeHee
BAYKHOM 3a1a4ey ABJIACTCSA BBIBICHHUE U IIOJrOTOBKA TAIAHTIIMBBIX MOJIOBIX JIIOJCH JUIS IIPOJOJKEHUS
o0Opa3oBaHus U AajgbHEHIIEH TPopecCHOHATBHOM IEATEIbHOCTH B 00J1aCTH €CTECTBEHHOHAYYHBIX
UCCIIEIOBAaHUI U CO3JaHUU HOBBIX T€XHOJOrMi. COrIacHO NPUHATOMY B MEXIyHApOJIHOM COOOILECTBE
omnpeneneHuto, EctecTBeHHOHay4Hasi TPaMOTHOCTb — 3TO CIIOCOOHOCTD Y€I0BEKA 3aHUMAaTh AKTUBHYIO I'PaX-
JAHCKYIO TMO3MLMIO 10 OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBA3aHHBIM C €CTECTBEHHBIMU HayKaMH, U €ro
TOTOBHOCTb HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UACIMH. HaydHOrpaMOTHBIN YEJIOBEK CTPEMUTCS
y4acTBOBATh B apIyMEHTUPOBAHHOM OOCYKJEHUU IPOOIIEM, OTHOCSILIMXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSM, YTO TPEOyeT OT HEero cielyrolUuX KOMIETEHTHOCTEN!:

— HAY4YHO OOBACHATH SIBJICHUA,
— OLOCHHMNBATH U IIOHUMATh 0COOEHHOCTH HAay4YHOI'O UCCJIICO0BaHMI,
— HHTCPpHNPCTUPOBATH JAaHHBIC U UCIIOJIB30BATh HAYYHBIC JOKA3aTCIILCTBA AJId ITOJTYUCHHUA BBEIBOJOB.

N3yuenue pu3nku ciocoOHO BHECTH PEIIAIONINN BKJIaA B (POpMHpOBaHHE €CTECTBEHHOHAYUHOM
IrPaMOTHOCTHU O0YyYarOIINXCS.

HEJIX U3YYEHUSA YYEBHOI'O IPEIMETA «®U3UKA»

Ienu n3yyenus (GU3MKKU HA ypOBHE OCHOBHOTO 00111ero oOpa3oBanus onpezeneHs! B Konnenuun
npernoaBaHus yueoHoro npeamera «®dusnka» B 00pa3oBaTeibHbIX opranuzanusax Poccuiickoit denepanun,
peanu3yoLX OCHOBHBIE 00111€00pa30BaTe/IbHbIE MPOTrPaMMBl, YTBEpkKAEHHOH pemeHneM Kosteruu
MunucrepcTBa npocsetieHus Poccuiickoit @enepannu, nporokos ot 3 nexadpst 2019 r. Ne [TK4BH.

Lenu u3ydenus GU3uKu:

— TNpUOOpEeTeHHE HHTEpPECA U CTPEMIICHHSI 00yJaroIUXCs K HAYYHOMY M3YUEHHIO IPUPO/IBI,
pa3BUTHE WX MHTEJUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

— Pa3BUTHUC Hpe,[[CTaBJ'IeHI/Iﬁ 0 HAYYHOM MCTOJC MMO3HAHUSA U (I)OpMI/IpOBaHI/Ie HCCICA0BATCIILCKOTO

OTHOIICHUS K OKPY’KAaIOIIUM SBJICHUAM,



— (opMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4deHHsI OCHOB CTPOCHHSI MAaTepUH U
(byHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

— (dopmupoBaHKE MPEACTABICHUN O poJId (PU3UKY ISl pa3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU
U TEXHOJIOTHUH;

— Ppa3BHTHE MPEICTABICHUI 0 BOBMOXKHBIX chepax Oymymiei mpodeccrHoHanbHOM NesTeIbHOCTH,
CBSI3aHHOU C (PM3HMKOH, MOATOTOBKA K JallbHEHIIEMY OOYYEHHUIO B TOM HAIIPABJICHUH.

JlocTmkeHue ITUX 1elei Ha yPOBHE OCHOBHOTO 00I1Iero 00pa3oBaHus 00SCIICUNBACTCS PEIICHUEM
CIIEIYOLIMX 3a/1ay:

— TpHOOpETEeHUE 3HAHUH O JUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXaHMUYECKUX, TEIUIOBBIX,
AIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

— MpUOOpeTeHne YMEHUIN OTMCHIBATh U OOBSICHATH (PU3NUYECKUE SABJICHUS C UCTIOIb30BaHHEM
MOJyYCHHBIX 3HAHUI;

— OCBOCHHE METOJIOB PEIICHUS MTPOCTEUIITNX PACUETHBIX 33/1a4 C UCTIOJIb30BaHUEM (DU3UUIECKUX
MO/JIeNIel, TBOPUYECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 3a]1a4;

— pa3BUTHE YMEHUI HaOII0AaTh NPUPOAHBIE SIBICHUS U BBINOJIHITH ONBITHI, Ja00OpaTOpHbIE pabOTHI U
SKCIIEPUMEHTAJIbHbIE UCCIIEIOBAHUS C UCIIOJIb30BAHUEM U3MEPHUTENbHBIX IPUOOPOB;

— O0CBOCGHHUE NMPUEMOB paboThI ¢ nHPOpMaIuel GU3NIECKOTO COACPKAHUS, BKIIFOUAst HHGOPMAIIHIO O
COBPEMEHHBIX JOCTIKEHUSIX (DPM3UKH; aHATIN3 U KPUTUYECKOE OllEeHUBaHUE HH(OpMaIINH;

— 3HAKOMCTBO €O cepamu podeccuoHaIbHOM NeATeTbHOCTH, CBA3aHHBIMU C (PU3UKOM, 1
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JOCTIIKEHHSIX (PH3UIECKOH HAYKH.

MECTO YYEBHOI'O IPEIMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBHM ¢ PI'OC OOO dusuka sBiaseTcs 00s3aTeIbHBIM IPEAMETOM Ha YPOBHE OCHOBHOTO
obuiero o6pazoBanus. JlanHas mporpaMma npeaycMaTpuBaeT u3yueHue pusuku Ha 6a30BOM YpOBHE B 8
Kiacce B 006éMe 68 yacoB 1o 2 yaca B HEIENIIO.



COJEP)KAHME YYEBHOI'O IPEIMETA

Pa3gen 1. TemyioBbie ABJIeHUSA

OcCHOBHBIE MOJIOKEHHSI MOJIEKYJIIPHO-KUHETUUECKONH TEOpUM CTPOEHMs BeullecTBa. Macca M pa3Mmepbl
aTOMOB M MOJIEKYI. ONBITHI, TOATBEPKIAIOLIME OCHOBHBIE NIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.

Monenu TBEPAOTO, )KUAKOTO U ra3000pa3HOTO COCTOSTHUMN BemecTBa. Kpucrammyeckue u amopdHbIe Tena.
OOBbsicHEeHUE CBOMCTB ra3oB, JKUJIKOCTEN U TBEPBIX TEJl HA OCHOBE MOJIOKEHUN MOJIEKYJISPHO -KUHETUUECKON
teopun. CMaurBaHUE U KalWJUISIpHBIE ABJIEHUS. TeroBoe pacuIupeHue u ckaTue.

Temnepatypa. CBsi3b TEMIEPATYPBI CO CKOPOCTHIO TEIIOBOTO JBUKEHHS YACTHII.

Buyrpennsis sneprust CriocoObl H3MEHEHNS BHYTPEHHEH 3HEPIUU: TEIIoNepeadya U COBEpUICHUE PaOOThI.
Bunel Tennonepenayn: TEMIONPOBOIHOCTb, KOHBEKLIUS, U3TyUCHHE.

KonunuecTBo TemnoTel. Y aenbHas TEINIOEMKOCTD BelllecTBa. TernooOMeH 1 TEIIOBOE paBHOBECHE.
VYpaBHeHue TerioBoro 6anaHca. [InaBnenre u oTBepAeBaHNe KPUCTANIMYECKUX BELIECTB. Y IebHAsI
tertoTa ruiaBsienus. [TapooOpazoBanue u konnencanus. Mcmapenune (MC). Kunenue. Y nenpHast Teniora
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT aTMOC(epHOTro JaBieHus. BiaxxHOCTh Bo3tyXa.

OHeprus TOILIMBA. Y JeJIbHAs TEIUIOTa CTOPaHMUS.

[Tpunnumer padoTs! TemnoBsix apuratenei. KIIJ[ trermmoBoro npurarens. TemnoBsie ABUTATENN U 3aIIATA
okpyxaromeit cpeasl (MC). 3akoH coxpaHeHHs M TPEBpaLleHHs SHEPTUU B TeIIoBbIX mpoueccax (MC).

Hemoncmpayuu

. HaGmonenne OpOyHOBCKOTO ABMKCHUS

. Habmonenue muddyznmn

. HabGmonenue siBleHnit cMauyuBaHUS W KaWJUIAPHBIX SIBJICHUT

. HabGmonenre TenioBoro pacimpeHus Tel

. I3MeHeHue naBneHus ra3a mpu K3MEHEHUH 00bEéMa U HarpeBaHUU WIIH OXJIAXKICHUHT
. [IpaBumita u3mepeHus TemMrnepaTypbl

. Bugpl Teronepenaun

. OxyakieHre TPy COBEPIICHUH PaOOThI
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. HarpeBanwue mipu coBepiieHUU pabOThl BHEIITHUMH CHITAMH
10. CpaBHeHHE TEIUIOEMKOCTEH Pa3IMUHBIX BEIIECTB

11. HaOmronenue KueHns

12 HaOxnroeHue MOCTOSTHCTBA TEMIIEPATYPhI IPH TIIaBICHUH
13. Moeny TeIIoBbIX ABUraTeleH

Jlabopamopnuwie pabomot u onvimut

1. OnbIThl 0 0OHAPYKEHUIO AEHCTBHS CUIJI MOJIEKYIISIPHOTO MIPUTSKEHUS

2. OnbIThl O BRIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOH COJIM MJIU caxapa

3. OnbITh O HAOMIOICHHUIO TEIJIOBOTO PACHIMPEHHUS Ta30B, )KUAKOCTEH U TBEPBIX Tel

4. OmpeneneHue aBJlIeHUs BO3/1yXa B OaJuIOHE HINPUIIA

5. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb JTaBJIEHUS BO3/yXa OT €ro 00bEéMa 1 HarpeBaHUs WK
OXJIAKACHUS

6. IIpoBepka runoTesbl JIMHEHHOM 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPHUECKON TpyOKe
OT TEMIIEPATYPHI

7. HaGmroieHre U3MEeHEHUs BHYTPEHHEH SHEpruy Tena B pe3ysibTaTe Terionepeaadn 1 paboThl BHEITHUX
cuIl

8. UccnenoBaHue siBJICHUS TeTJI000MeHa TP CMELIUBAHUN XOJIOTHOW M ropsiueit BObI

9. Onpenenenne KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJON IPH TEMJI000MEHe ¢ HarpeThiM

MCTAJUIMYCCKUM IMUIUHAPOM



10. Onpenenenue yaenpHOM TEMIOEMKOCTH BEIIECTBA
11. UccnenoBanue mporecca UCHapeHust

12. OnpeneneHre OTHOCUTENBHON BIAXKHOCTH BO3AyXa
13. Onpenenenue yaenbHOM TETIOTHI TUIABJICHHUS JIbJa

Paznen 2. 3HeKTpH‘leCRI/Ie U MAarHuTHBIC SIBJICHUA

Dnektpuzaius Ten. [[Ba pona anexrpudeckux 3apsaoB. Bzanmonelicteue 3apspkeHHbIX Tell. 3akoH Kynona
(3aBUCHMOCTD CHJIbI B3aUMO/ICHCTBHUS 3aPSKEHHBIX TEJ OT BEIMUMHBI 3apSAJ0B U PACCTOSIHUSI MEXKY TEIaMHu).

Onextpuueckoe nose. Hanpsyk€HHOCTB 3neKkTpruueckoro noJjs. [IpuHuun cynepno3unum 3MeKTpUuIecKuX
1oJjieii (Ha Ka4eCTBEHHOM YPOBHE).

Hocwutenu snextpuueckux 3apsioB. DJIeMeHTapHbIN AekTpuueckuil 3apsan. Ctpoenue aroma. [IpoBoaHuku
U JUBJIEKTPUKH. 3aKOH COXpAaHEHUS 3JIEKTPUUECKOT0 3apsa.

DneKTpuyecKuil TOK. Y CIOBHSI CYLLIECTBOBAHUS AJIEKTPUUECKOTO TOKa. VICTOUHMKH MO CTOSIHHOTO TOKA.
JlefcTBUS 2JEKTPUYECKOTO TOKa (TEIIOBOE, XMMUYECKOE, MarHUTHOE). DJIEKTPUYECKUH TOK B HKHUIKOCTAX
U razax.

Onektpuyeckas 1enb. Cuiia Toka. JiekTpudeckoe HanpsbkeHue. CompoTUBIICHHE TPOBOAHUKA. Y IETHHOE
COTMpOTHBIIEHHUE BemecTBa. 3akoH OMa ais yyactka nenu. [locienoBaTenbHoe U napajieibHOE COSAMHEHUE
MIPOBOJHUKOB.

PaGota 1 MOIIHOCTD AneKTpuyeckoro Toka. 3akoH Jxxoyns— JleHna. DnexkTpruueckre Henu U noTpeOuTenu
ANIeKTpUYecKoi sHepruu B ObITy. KopoTkoe 3aMbIKaHUE.

[ToctostHHbIE MarHuThl. B3auMoaeicTBue MOCTOSTHHBIX MAarHuTOB. MarHuTHOE moJjie. MaruHutHoe mose
3eMJIu U ero 3Ha4YeHME I )KU3HU Ha 3emiie. OnbIT Dpctreaa. MarHuTHOE MoJIe 3JIEKTPUYECKOTO TOKA.
[IpuMeHeHne 3eKTPOMArHuTOB B TEXHUKE. /[elicTBHE MarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM.
DJIEKTPOABUTATEIb TOCTOSTHHOTO TOKA. ICroIb30BaHME AIIEKTPOABUTATENIEH B TEXHUYECKUX YCTPONCTBAX U
Ha TPaHCIOpPTE.

Omnbrter @apazes. SIBnenne anekTpoMaruuTHoM nHAYKIHH. [IpaBuno Jlenma. Dnekrporeneparop. CriocoObl
MOJIyYEHUS JIEKTPUUECKON SHEPTUH. DIEKTPOCTAaHIIMU Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTUH.

Jemoncmpayuu

DneKTpusaus Tein

JIBa poja 3JIEeKTPUUECKHX 3apsiIOB U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJ
YCTpoHCTBO U ICUCTBUE IEKTPOCKONA

DneKTpocTaTUYeCcKas MHIYKIUS

3aKOH COXpAaHEHMS JIEKTPUUECKUX 3apsA 0B

[TpoBOTHUKY U TUAIIEKTPUKU

MonenupoBaHue CUIOBBIX TUHUHN SIEKTPUUYECKOTO MO

HcTouHrKH MOCTOSSHHOTO TOKA
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JlericTBUS DIEKTPUUECKOTO TOKA
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. I/ISMepeHI/IC CHJIbI TOKA aMIICPMETPOM
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. I/I3MepeHI/Ie QJICKTPUYCCKOTO HANPAXKCHUA BOJIBTMCTPOM

[N
s

. Peocrar u marasun COHpOTI/IBHeHI/Iﬁ
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. B3aumogeicTBre NOCTOSSHHBIX MarHUTOB
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. MO,Z[CJ]I/IpOBaHI/IC HCEBO3MOXHOCTHU pa3JCIICHUA IIOJIIOCOB MAarHuTa

o
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. MO,Z[CJ]I/IpOBaHI/IC MarHUTHBIX MOJIE€H MOCTOSHHBIX MAarHUTOB

=
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. OneIT Opcrena



19. MarnuTHOE 1oJie TOKa. DJIEKTPOMArHHUT

20. JleiicTBME MarHUTHOTO TOJISl HA IPOBOIHHUK C TOKOM

21 DnekTpoBUraTenhb MOCTOSHHOTO TOKa

22. VccnenoBanue siBICHUS YICKTPOMArHUTHOW WHIYKIIHH

23. OnbiTel Dapanes

24. 3aBUCHMOCTb HANPaABJICHUS HHAYKIIMOHHOTO TOKa OT YCJIOBHH €ro BOSHUKHOBEHHS

25. DJIeKTpOoreHepaTop MOCTOSTHHOTO TOKA

Jlabopamopuwie padbomol u onvimol

OnBITH 0 HAOTFOACHUIO AIEKTPU3ALNNUN TET UHAYKIIUECH U TIPU COMIPUKOCHOBEHUH
UccnenoBanue AeMCTBUS JIEKTPUUECKOTO MOJISl HA MPOBOAHUKU U TUAJIEKTPUKH

COopka 1 mpoBepKa pabOTHI AEKTPUUECKON I[EMH TTOCTOSTHHOTO TOKa
N3mepenue u perynmpoBaHue CHIIBI TOKa

ok wn PR

N3Mepenne u peryniupoBaHue HAPSIKEHUS

6. HccrenoBanue 3aBHCHMOCTH CHJIBI TOKA, MAYIIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOpA U
HaNnpsHKEHUsS Ha pe3UCTope

7. ONBITBI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTH dJIEKTPUUECKOTO COMTPOTUBIICHUS MPOBOJHHUKA OT €T0 JIJTUHBI,
IIJIOIIAIU TTOTIEPEYHOT0 CEYEHUS U MaTepHalia

8. TIpoBepka npaBuiia CIOKEHUS HAMPSHKCHHUH MTPH MOCIICA0BATEIFHOM COSTMHEHHUH JIBYX PE3HCTOPOB

9. TlpoBepka mpaBuiia JUTsl CHITBI TOKA MTPH APAJIEIEHOM COSANHEHUH PE3UCTOPOB

10. Onpenenenre pabOTHI AMEKTPHUECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP

11. OnpeneneHue MOUTHOCTH IEKTPUUECKOTO TOKA, BBIIEISIEMOM HA pe3nUCTOpe

12. ViccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA, UIYIIETO Yepe3 JaMIIOUKy, OT HaNpsHKeHUsI Ha Hell

13. Onpenenenune KIIJ[ narpeBaTemns

14. ViccnenoBaHue MarHUTHOTO B3aUMO/ICHCTBUS MIOCTOSTHHBIX MarHUTOB

15. V3yueHne MarHuTHOTO T0JIS TOCTOSIHHBIX MarHUTOB MPU UX 00bEIMHEHUH U pa3eeHUN

16. VccnenoBanue AEMCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY

17. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbl B3AUMOJCHCTBUSI KAaTYIIKK C TOKOM M MarHuTa OT
CWJIBI TOKA U HAIlpaBJICHUS TOKA B KaTyIIKE

18. V3yuenue neiCTBUS MAarHUTHOTO TOJIs1 HA TPOBOJAHUK C TOKOM

19. KoncrpyupoBaHue U uU3ydeHHE PaOOTHI 3JIEKTPOJBHUTaATEINS

20. Uzmepenune KI1J] anexkTpoaBUraTebHOM YCTAHOBKH

21. OnbITHI 10 UCCIEIOBAHUIO SBICHUS SJIEKTPOMArHUTHON MHAYKIUH: UCCIIEOBAaHUE N3MEHEHUN
3HAQUYEHMS U HAIPABJICHUS] MHAYKLIMOHHOI'O TOKa



IINIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

N3zyuenne ¢pusuku B § Ki1acce HAMPaBJICHO HA JOCTHIKEHUE 00YJaIOUIMMHCS THYHOCTHBIX,
MeTanpeIMETHBIX U MPEJIMETHBIX PE3YJIbTaTOB OCBOCHUS YUEOHOTO MpeaMeTa.

JIMYHOCTHBIE PE3YJIbTATBI
Ilampuomuueckoe 6ocnumanue:
— IMpOSIBJIIEHHUE UHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKON (PU3NUECKON HAYKH;
— LIEHHOCTHOE OTHOIIEHUE K TIOCTUKEHUSAM POCCUICKUX YUEHBIX (PU3UKOB.
I'pasxcoanckoe u 0yxo6no-npascmeennoe 6ocnumanue:

— TI'OTOBHOCTb K aKTUBHOMY YYaCTHIO B O6CY)KI[6HI/II/I O6HIGCTB€HHO -3HAYHUMBIX U OTUYCCKUX HpO6J'I€M,
CBA3aHHBIX C MPAKTUYCCKUM IMTPUMEHCHUCM HOCTI/I)K@HI/I?I (1)I/ISI/IKI/I,

— OCO3HaHHMEC BAXXHOCTU MOPAJIbHO-3TUYCCKUX NPUHIHUIIOB B ACATCIIBHOCTHU y‘IéHOFO.
Icmemuueckoe socnumanue:

— BOCHPHUATHE ICTETUYECKUX KaueCTB (PU3NUYECKOI HayKH: €€ TapMOHUYHOIO MOCTPOEHHUS, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH.

l[enuocmu HAYYHO20 NO3HAHUA:X

— OCO3HaHUE IECHHOCTHU q)HSquCKOﬁ HAayYKHM KaK MOIITHOI'O MHCTPYMCHTA ITIO3HAHUA MHUpPa, OCHOBEI
Pa3BUTHS TEXHOJIOTUIA, BAXKHEHIIIEH COCTABIISIIONIEN KYJIBTYPHI;

— pa3BUTHE HAYYHOU JIFOO03HATEIILHOCTH, HHTEpEca K UCCIIeI0BATENbCKON AeATEIbHOCTH.
Dopmuposanue Kyibmypot 300p06bs U IMOUUOHATLHO20 O1A2ONOAYUUA:

— OCO3HaHHUC ICHHOCTHU 0e301acHOTO 06pa3a KM3HH B COBPEMCHHOM TEXHOJIOTHYECKOM MUPE,
Ba’>XHOCTH IIPpaBHJI Oe3omacHOro IOBEACHM Ha TPAHCIIOPTE, HA A0POrax, € 3JICKTPUYCCKHUM U TCIIJIOBBIM
O60py,I[OBaHI/IeM B JOMAIIHUX YCJIOBHUAX;

— ¢c(hOopMHUPOBAHHOCTH HaBbIKa peIeKCHH, IPU3HAHUE CBOETO IIPaBa Ha OMIMOKY U TaKOTO K€ IpaBa y
JPYroro 4eioBeka.

Tpyooeoe eéocnumanue:

— AKTHUBHOC Y4aCTUC B PCIICHUHU ITPAKTHYICCKUX 3a4aY (B paMKax CEMbHU, IIKOJIbI, TOPOJa, Kpaﬂ)
TEXHOJIOTUYECKOM U COIMAJIbHOM HaIIpaBJICHHOCTH, Tpe6y1011mx B TOM 4YHUCJIC U (1)I/I3I/I‘IGCKI/IX 3HaHHﬁ;

— HHTEepec K MPaKTUYECKOMY H3y4eHUIO npodeccuii, CBI3aHHBIX C (PU3UKOM.
JKonozuueckoe 6ocnumanue:

— OpHUCHTAUHA Ha IPUMCHCHUC (1)I/ISI/I‘IGCKI/IX 3HAHMUH 711 peuiceHusd 3a1a4 B o0OmacTu OKp}I)KaI-OH_[eﬁ
CpCabl, INITAHUPOBAHUA IIOCTYIIKOB U OIICHKU UX BO3MOKHbBIX MOCJIEACTBUN IJI OKPY)KaIOL[Ieﬁ Cpeabl;

— OCO3HaHHUE TJI00AIbHOTO XapaKTepa 3KOJIOTHUYCCKUX np06neM u HYTGP’I HX pCUHICHUA.

Aoanmauusa o0yuarouie2oca K U3MeHAIUWUMCA YCA0GUAM COUYUATLHOU U RPUPOOHOIL CPEObL:

— HOTpC6HOCTB BO B3aHMMOICHCTBUHU ITPU BBINTOJIHCHHUHA HCCIIeI0OBaHUM U IMPOCKTOB (I)I/I3I/I‘-ICCKOI71
HaIpaBJICHHOCTHU, OTKPLITOCTDH OIIBITY U 3HAHUAM APYTHUX;

— IIOBBIIICHUC YPOBHHA CBOEH KOMIIETEHTHOCTH qepe3 MPAKTUYCCKYIO ACATCIBbHOCTD,

— 1oTpeOHOCTh B (HOPMUPOBAHUM HOBBIX 3HAHHI, B TOM yHuciie GOpMYIHUpOBATh UICH, MOHSITHUS,



TUTNOTE3bl 0 (DPU3MUECKUX OOBEKTaX W SBIICHUSX,
— O0CO3HaHHE JePHUIIMTOB COOCTBEHHBIX 3HAHUHN U KOMIIETEHTHOCTEH B 001acT (PU3UKY;
— IUJIAHUPOBAHUE CBOETO PA3BUTHS B MPHOOPETEHUH HOBBIX (DM3MUECKUX 3HAHMIA,

— CTpPEMJICHUE aHAJIU3UPOBATh U BBISABIIATH B3AUMOCBSI3U IIPUPO/IbI, 0OLIECTBA U SKOHOMUKH, B TOM
YHCJIe C UCNOJIb30BaHUEM (PU3NUECKUX 3HAHUI;

— OIICHKA CBOUX JICHCTBUM C yUETOM BIIMSIHUSI Ha OKPY)KAIOLYIO CPEY, BOBMOXKHBIX INI00AIBHBIX
HOCJIEACTBUH.

METAINIPEIMETHBIE PE3YJIbTATbBI

YHuBepcanabHbIE TO3HABATEIIbHBIEC IEHCTBUSA

Ba3zoevie nozuueckue oeiicmeus:
— BBISBISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MMPU3HAKN 0OBHEKTOB (SIBJICHUN);
— YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCUu(PHUKAIUU, OCHOBAHUS /It 0000IIEHHS U CPAaBHEHUS,

— BBISBJIATh 3aKOHOMEPHOCTH U MPOTUBOPEUNS B pacCMaTpUBaeMbIX (PaKTax, TaHHBIX U HAOIIOACHHUSX,
OTHOCSIIMXCS K (PU3UUECKUM SIBIICHUSIM;

— BBIABJIATH IPUYUHHO-CICACTBECHHBIC CBA3H ITPU U3YUCHUN (1)I/ISI/I‘-IeCKI/IX SIBIICHUH 1 mponeccCoB;
ACIAaTh BBIBOABI C UCIIOJIB30BAHUEM JCAYKTUBHBIX U MHIYKTUBHBIX yMOSaKHIOquHﬁ, BBIJIBHUT'AaTh
THUIIOTE3bI O B3aUMOCBA3AX (1)I/ISI/I‘ICCKI/IX BCJINYHH,

— CaMOCTOSITEIHLHO BRIOMPATh CIIOCOO penieHus yaeOHoi pu3ndeckoit 3amaun (CpaBHEHHE HECKOJIBKUX
BapHaHTOB PEIICHHsI, BELIOOP HanOoJ1ee MOIXOIAIIET0 ¢ YIETOM CaMOCTOSATEIBHO BBIICTICHHBIX
KpUTEPHUEB).

Ba3zoevie uccnedosamenvckue oeiicmeus:
— HCIOJIb30BaTh BOMPOCHI KAK UCCIIEIOBATEILCKIUI HHCTPYMEHT MO3HAHUS;

— IIPOBOJMUTH I10 CAMOCTOATCIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN (1)1/1314%(31(14171
OKCIICPUMCHT, HEOO0JIBIIIOE HCCIICI0OBAaHUC (bH?)H‘ICCKOFO SIBJICHUSA,

— OLCHHUBATh HA IPUMCHUMOCTE U JOCTOBCPHOCTH I/IH(bOpMaHI/IIO, IMOJIYYECHHYIO B XOJ1€ UCCIICAOBAHUA
WA OKCIICpUMCHTA,

— CaMOCTOATCIIBHO (I)OpMy.]'II/IpOBaTL O606H_ICHI/I${ 1 BBIBO/JIBI 110 pE3YyJIbTaTaM HpOBe,Z[éHHOl"O
Ha6J'IIOI[eHI/IH, OIIbITa, UCCIICAOBAHUA,

— IIPOrHO3HUPOBATH BO3MOIKHOC z(anLHeﬁmee Pa3BUTHUC (bHSH‘ICCKPIX IMpOLECCCOB, a TAKIKC BbIJABHUI'aTb
MMpEAIIOJIOKCHUA 00 ux Pa3BUTHU B HOBLIX YCJIOBUAX U KOHTCKCTAaX.

Paboma c unghopmayuei:

— TPUMEHSTH PA3JINYHbIE METOIbl, HHCTPYMEHTHI U 3alpOoChl TP MOUCKE U 0TOOpe MHPOPMALIUH WIH
JAHHBIX C YUETOM MPEUIOKEHHON yueOHOH (pu3nuecKoi 3a1auu;

— AHAJIM3UPOBATH, CUCTCMATU3UPOBATH U UHTCPIPETUPOBATH I/IH(I)OpMaI_II/IIO Pa3JINYHBIX BUIOB U q)OpM
MpEACTaBJICHUSA,

— CaMOCTOSITENILHO BEIOMPATh ONTHUMAIBHYIO (OPMY MpeACTaBICHUS HHPOPMALIMN U WILTIOCTPUPOBATh
pelaemMble 3a/1a41 HECJIOKHBIMU CXeMaMH, IarpaMMaMu, HHOM rpauKoi u X KOMOMHALIUSAMH.

YHI/IBCpcaJ'IBHBIC KOMMYHUKAaTUBHBIC JIeiCTBUSA



Obwenue:

— B X0J1e 00CY)XJIeHHs yueOHOTO MaTepHala, pe3y/IbTaToB Ja00paTOPHBIX padOT U MPOEKTOB 3a/1aBaTh
BOIPOCHI TI0 CYIIECTBY OOCYXIaeMOM TeMbl M BbICKA3bIBaTh WJICH, HAICIICHHBIC HAa PEIICHUE 3a/1a4 U
nojiep kanue OJ1aroxenaTeTbHOCTH OOLICHHMS;

— COIIOCTaBJIATh CBOU CYX/IECHUS C CYXKACHUAMM IPYIMX YYaCTHUKOB JMAjora, oOHapyKHUBaTh
pasiiniue U CXoaCTBO HO3I/IIII/H>'I; BBIpaXXaTb CBOXO TOYKY 3PpCHHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX;
MyOJIMYHO TPEACTABIATH PE3YJIbTATHI BHIIOJHEHHOTO (PM3MUECKOTO OIBITA (IKCIIEPUMEHTA,
HCCTIEIOBAHUS, TIPOEKTA).

Coemecmuasn oesasmenbHOCHb (COMPYOHUUECMB0):

— MOHMMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMaH/IHON U MHAUBUAYAJIbHON pabOThI IPU PELIEHUH

KOHKPETHOU (pU3nyecKoi mpoOiemsl;

— TMPUHUMATH [IEJIU COBMECTHOM JCSITEIHHOCTH, OPTraHU30BBIBATH JIEHCTBUSI 1O €€ JOCTUKEHUIO:
pacrmpeiensTh poyi, 00CYKIaTh MPOIECCHl U Pe3yIbTaThl COBMECTHOM pabOThI; 0000IIaTh MHEHUS
HECKOIBKUX JIFOJIEH;

— BBITIOJIHATH CBOKO HaCTh pa60TI)I, AOCTHUTasA KAYECTBCHHOI'O pE3YyJIbTaTa M0 CBOEMY HAIIPABJIICHUIO U

KOOPAUHUPYSA CBOU )IGI\/IICTBI/ISI C APpYruMH YICHAMM KOMaHbI;
— OII€CHUBATh Ka4€CTBO CBOCTO BKJIaaa B O6H.[I/II71 IMPOAYKT IO KPUTECPUAM, CaAaMOCTOATCIIBHO

chopMyIUPOBAHHBIM YJACTHUKAMH B3aMMOICHCTBHSI.

YHuBepcaabHbIE PErYISTUBHBIE ACHCTBUS

Camoopzanumuuﬂ:

— BBISIBJISATH IPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYaAIIUSIX, TPEOYIONTUX JIJIs1 pEIICHUS (HU3HIECKIX
3HAHWI;

— OPUEHTUPOBATHCS B PA3JIMYHBIX MMOJX0AaX MPUHATHUS PEeLICHUN (MHIUBUIYAIbHOE, IPUHATHE
pEILIeHUs B IPYIIIE, IPUHATHE PEIICHUI TPYIIoii);

— CaMOCTOSITEJBHO COCTABIATH aITOPUTM pelieHus (GU3HMUeCKOH 3a1a4 WU IJIaHA UCCIICA0BAHUS C
y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh MpeiaraeMble
BapUAHTHI PELICHUI;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.
Camoxonmpons (peghrexcusn):
— J1aBaTh aJICKBaTHYIO OLICHKY CUTYAIH U MpejiaraTh IiaH e€ U3MEHECHHUS,

— OOBSCHATH IPUYUHBI IOCTHKEHUS (HETOCTHKEHUS) pe3yIbTaTOB AESITEIbHOCTH, 1aBaTh OLICHKY
NPUOOPETEHHOMY OTIBITY;

— BHOCHUTDB KOPPCKTUBEI B ACATCIILHOCTD (B TOM 4YHCJIC B XO BBIIIOJIHCHU A (1)I/I3I/I‘ICCKOFO HUCCICI0BaHUA
nIn HpOCKTa) Ha OCHOBC HOBBIX O6CTO$[TCJ'IBCTB, N3MCHHUBIINXCA CHTyaHHﬁ, YCTaHOBJICHHBIX OIJ_II/I6OK,
BO3HHKIIINX pr,ﬂHOCTCfI;

— OLICHHUBATb COOTBCTCTBUC PE3YyJibTaTa LICIIN U YCIIOBUAM.
3M014u0HaJleblﬁ UHmMeieKkm:

— CTaBHTh ce0s Ha MECTO APYroro 4ejioB€Ka B XOJ€ CIiopa Wik JUCKYCCHUU HA HAYYHYIO TCMY,
IOHUMATb MOTUBBI, HAMCPCHUA U JIOTUKY APYTroro.



Ilpunamue ceoa u opyzux:

— TpU3HABaTh CBOE MMPAaBO Ha OIIMOKY MPH pelIeHNH (PU3MUECKHUX 3a/1a4 MU B YTBEPKACHUSIX HA
Hay4HbIE TEMBI U TAKOE K€ IIPAaBO APYrOro.

HNPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPaXaTh cHOPMHUPOBAHHOCTD Y 00YJarOIINXCS
YMCHHM:

— HCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBHKEHHUE aTOMOB U MOJIEKYII,
arperaTHbIE COCTOSHHS BEIIECTBA, KPUCTAJUINYECKHE U aMOp(HBIE Tela, HACBHIIIEHHBIH U HEHACHI -
LIEHHBIN Map, BIKHOCTh BO3yXa; TEMIIEPATYpa, BHYTPEHHSsI SJHEPIUs, TEIJIOBOW JIBUTATENb;
AJIEMEHTAPHBIN AMEKTPUUECKUH 3apsifl, IEKTPUIECKOE MOJIE, IPOBOJHHUKHN U TUIIEKTPUKH, TOCTOSHHBIN

AIEKTPUYECKUN TOK, MArHUTHOE TOJIE;

— pa3nuuaTh SABJIEHUS (TEIIOBOE paclliipeHHe/ckaTie, Terionepeada, TeioBOe paBHOBECHE,
CMa4yMBaHUE, KAMWUISIPHBIC SIBICHUS, UCTIAPEHUE, KOHIEH AU, TIIaBJICHUE, KPUCTAILTA3AIIHS
(oTBepneBaHme), KUTNIEHUE, TeTUIoNepeaya (TETIONPOBOIHOCTh, KOHBEKITHS, U3TyUEHHUE); DIICKTPU3AIIUS
TeJl, B3aMMOJICHCTBHE 3aPsII0B, IEHCTBUS SJIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3AMMO/ICHCTBHE
MarHuTOB, JICUCTBHE MAarHUTHOTO TIOJIS HA TPOBOIHUK C TOKOM, SJIEKTPOMArHATHASI MHIYKITHS) TIO OTIH -
CaHUIO UX XapaKTEPHBIX CBOICTB U HA OCHOBE OTBITOB, IEMOHCTPUPYIOIINX JaHHOE (HHU3UIECKOE
SIBJICHHE;

— pacro3HaBaTh NMPOSIBIIEHUE U3YYEHHBIX GU3NYECKUX SIBJICHUN B OKPYXKAIOIIEM MHUpPE, B TOM YHCIe
¢buznueckue SBICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSXKEHUE U KalMIIISIPHBIC SIBJICHUS B IPUPO/IE,
KpUCTAILJIBI B IpUpoae, n3nyuenue CoiHIla, 3aMep3anue BoJ0EMOB, MOpCKUE Opu3bl, 00pa3oBaHue
POCBI, TyMaHa, UHesl, CHeTra; JIEKTPUUECKHE ABJICHUS B aTMOc(hepe, dIeKTPUUYECTBO KUBBIX OPraHU3MOB;
MarHuTHOE 1oJje 3eMi, Apeid Mmoo CoB, poJib MArHUTHOTO MOJIS 71 )KU3HU Ha 3eMJie, OIS pHOEe CH-
SIHUE; TIPU 3TOM NEPEBOIUTH MPAKTUUYECKYIO 3a7]a4y B YUeOHYI0, BBIJICJATH CYILIECTBEHHBIE
CBOMCTBa/MpU3HAKN (PUZNUECKHUX SBICHUII;

— OIIMCbIBAThb U3Y4YCHHBIC CBOMCTBA Tel U (1)I/I3I/ILI€CKI/I6 SIBJICHUA, UCIIOJIb3Ys (bHSquCKI/Ie BCIIMYHHBI
(TeMnepaTypa, BHYTPCHHSAA SOHCPIus, KOJIMYCCTBO TCIIJIOThI, YACIbHAA TEILI0OEMKOCTD BCHICCTBA,
YAClbHasd TCIUIOTA IVIaBJICHUA, YACIbHAsA TCILIOTA Hap006pa3OBaHI/I5I, yACIbHAA TCILJIOTa CropaHus
TOIIJINBA, KOSCI)CI)I/II_II/ICHT IIOJIC3HOI'O ,Z[eﬁCTBHH TEIIOBOM MalllrHbI, OTHOCUTCJIbHASA BJIA)KHOCTH BO31yXa,
SHGKTpI/I‘IeCKI/Iﬁ 3apsan, Cujia TOKa, SJICKTPUICCKOC HAIIPAKCHUEC, COIIPOTUBJICHUEC ITPOBOJHUKA, YACIIBHOC
COIIPOTHUBJICHUEC BCUICCTBA, pa60Ta W MOITHOCTDB JJICKTPHUYCCKOI'O TOKa); IIpH OIMUCAHUM ITPABHUJIBHO
TpPaKTOBATb (bHSH‘ICCKI/Iﬁ CMBICJI UCITIOJIB3YEMBIX BCJINYHH, 0003HaYEHUS U CANHUIIBI (1)I/I3I/I‘I€CKI/IX
BCIINYNH, HAXOAUTH q)OpMy.HBI, CBA3BIBAOIIUEC JAHHYIO (bHSH‘IeCKYIO BCJIIMYNHY C APYTUMHU BCIINUMHAMU,
CTPOUTH l"pa(l)I/IKI/I HN3YUYCHHBIX 3aBUCHMOCTEN (I)I/I3I/I‘ICCKI/IX BCJIIMYHNH,

— XapaKTEepHu30BaTb CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/IC SABJICHUS U ITPOLCCChI, UCTI0JIb3YI OCHOBHBLIC
TITOJIOXKCHUA MOJ'ICKy.]'IHpHO-KPIHGTH‘IGCKOfI TCOPpHUU CTPOCHUA BCIICCTBA, IIPUHIUIT CYIICPIIO3ULIUN moJiei
(Ha Ka4CCTBCHHOM ypOBHC), 3aKOH COXpaHCHHA 3aps/Jad, 3aKOH Owma AJIg ydaCTKa 1Oe1n, 3aKOH Z[)KOYJ'IH -
.HCHI_[a, 3aKOH COXpPAaHCHUSA SHCPIrUu; IpHU 3TOM JaBaTh CIIOBECHYIO (bOpMy.]'II/IpOBKy 3aKOHa U 3aIllMChIBaATh
€ro MaTCMaTUYCCKOC BBIPAKCHUC,

— OOBSCHATH (PU3NUECKUE MPOLIECCH U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
MIPAKTUKO-OPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH IPUUYNHHO-CIIEACTBEHHbBIE CBSI3H, CTPOUTH 00BsIC-
HeHHe u3 | - 2 IoTH4ecKuX 11aroB ¢ ornopoii Ha 1 - 2 U3y4eHHBIX CBOMCTBA (PU3NYECKUX SIBJICHUH,

($U3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH; peliaTh pacuéTHbIC 3a/1auu B 2 - 3 IeHCTBHSI, UCTIONb3YS



3aKOHBI U (JOPMYJIBI, CBSI3bIBAIOIIME (PU3UUECKUE BETMUMHBI: HA OCHOBE aHAIM3a YCIOBHS 3aaul
3aMUCBIBATh KPATKOE YCIOBHE, BHISBISATH HEAOCTATOK JAHHBIX JUIS PEIICHUS 3a7aul, BEIOUPATh 3aKOHbI
1 opMyIibl, He0OXOAUMBIE IS €€ PeleHNs, IPOBOJUTH PACYETHI U CPABHUBATH MOJYYCHHOE 3HAYCHHE

(bI/I?;I/I‘IeCI(Oﬁ BCINMYMHBI C U3BCCTHBIMU JaHHBIMHU,

— pacio3HaBaTb Hp06JI€MbI, KOTOPBIC MOKHO PCIIWTL ITPHU MOMOIIA (1)I/I3I/I‘-I€CKI/IX MCTOIOB; UCIIOJIb3Ys
OIMMCAaHUC UCCIICAOBAHMS, BBIACIIATE HPOBCPACMOC NPCAIIOJIOKCHUC, OLCHUBATD ITPABUJIBHOCTDL ITOPSAAKA
MMPOBCACHUA UCCIICAOBaHMs, 1CJIaTh BbIBOIbI;

— TIPOBOJMTH OIIBITHI IO HAOIIOACHUIO (PU3NYECKUX SIBICHUHN MM (PU3NUECKUX CBOHCTB TEJ
(KanuIsipHbIE SIBJICHUS, 3aBUCHMOCTb JJaBJIEHMSI BO3IyXa OT €ro 00bEéMa, TeMIIepaTypbl; CKOPOCTH IPO-
11ecca OCThIBAaHUS/HArPEBAHUS TP U3TyYSHNH OT L[BETA U3ITy4aroeH/OTIONAroNnel TOBEPXHOCTH;
CKOPOCTb MCIIapeHUs BOJBI OT TEMIIEPATYPhl )KUIKOCTH U IUIOLIAIN €€ MOBEPXHOCTH; dIEKTpU3aLIHs Tl
1 B3aMMOJICHCTBHE IEKTPUUECKUX 3apsI0B; B3aUMOAECHCTBHE MOCTOSSHHBIX MAarHUTOB, BU3YyaJIU3allHs
MarHUTHBIX M0JIEH TIOCTOSIHHBIX MarHUTOB; I€MCTBUS MarHUTHOTO I0JIS HA IPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA AIEKTPOABUraTellsl IOCTOSIHHOTO TOKa): (OpMYIUpPOBAThH
IIPOBEpsiEMbIE MTPEAIOI0KEHUS], COOUPATh YCTAHOBKY U3 MPEI0KEHHOTO 000PY/I0BaHNUS; ONIMCHIBATh
XO/1 OTbITa U (POPMYIUPOBATh BHIBObI;

— BBIIIOJHATH MIPAMBIC U3MCPECHUA TEMIICPATYPHI, OTHOCHTEIILHON BIAXKHOCTH BO31yXa, CUJIbI TOKaA,
HAIps>KCHUA C UCITOJIB30BAHUEM aHAJIOTOBBIX HpI/I60pOB 1 JaTYUKOB (1)I/ISI/I'—I€CKI/IX BCJIIMYMH, CPAaBHUBATH

pe3ynbTaThl U3MEPEHUH C YIETOM 3aJaHHON aOCOIOTHOM MOTPEITHOCTH;

— MPOBOAMTH MCCIICIOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKOM BEIIMUNHBI OT JPYTOH ¢
WCIIOJIb30BAHUEM MPSMBIX H3MEPEHUH (3aBUCHMOCTD COITPOTHUBIICHHSI IIPOBOJHUKA OT €TO JIJTUHBI,
TIJIOIIAIA TTIOTIEPEYHOTO CEYCHUS U YJIEIHHOTO COTIPOTUBIICHHUS BEIIECTBA MPOBOJHHUKA; CHUIIBI TOKA,
HIYIIEro Yepe3 MPOBOTHUK, OT HAMPSHKEHUS Ha TPOBOIHUKE; HCCIIEI0OBAHUE TIOCIICIOBATEIHFHOTO H T1a-
paUIETLHOTO COEAMHEHUH TIPOBOJHUKOB): TIFIAHUPOBATh MCCIICIOBaHNE, COOUPATh YCTAHOBKY U
BBITIOJTHATE U3MEPEHUS, CIEAys NMPEII0KEHHOMY IIaHy, GUKCUPOBATH PE3YJIbTATHI MOJYICHHOM
3aBHCHMOCTH B BHJIC TaOJIMII U TPaUKOB, JAeNIaTh BHIBOJIBI 110 PE3yJIbTaTaM MCCIICIOBAHNS,

— MIPOBOAMUTH KOCBEHHBIE U3MepeHUs (PU3NUECKUX BeNUYHH (yIeIbHAas TeIJI0EMKOCTh BEIIECTBa,
COMPOTHBIIEHUE MPOBOIHUKA, PA00OTa U MOIIHOCTH ANEKTPUUYECKOTO TOKA): TUIAHUPOBATH U3MEPEHHS,
coOuparh SKCIIEPUMEHTAIIBHYIO YCTAHOBKY, CIIEAYsI MPEAT0KEHHON HHCTPYKIIUHU, U BBIYUCIIATH

3HAYEHUE BEIMYUHBI
— co0OmoaaTh MpaBuiia TEXHUKH 0€30IMaCHOCTH MpH paboTe ¢ 1abopaTopHBIM 000PYIOBAHHUEM;

— XdpaKTCPHU30BaATb ITPHUHIUIIbI JiecTBUS N3YYCHHBIX HpI/I60pOB N TCXHHUYCCKHUX yCTpOﬁCTB C OHOpOﬁ
Ha UX OIMMCaHUsA (B TOM 4YHCJIC: CUCTEMA OTOINICHUSA JOMOB, TUT'POMETP, I1apOBasi Typ6I/IHa, aMIICpMETp,
BOJIBTMCTD, CUETUYHK BHeKTqueCKOﬁ OHEPTIUH, SJICKTPOOCBCTUTCIILHBIC HpI/I60pBI, HarpeBaTCJIbHbIC
3J'IeKTp0HpPI60pI>I (HpI/IMepH), QJICKTPUYCCKUC ITPCAOXPAHUTCIIN, SJICKTPOMATHUT, DJICKTPOABUTATCIIb
IIOCTOAHHOTI'O TOKa), HCIOJIB3Yyd 3HAHUA O CBOMCTBaX (I)I/ISI/I‘IGCKI/IX SIBJICHUH U HCO6XOI[I/IMBIG
(I)I/IBI/ILICCKI/IC 3aKOHOMCPHOCTH;,

— pacio3HaBaTh IMPOCTBIC TEXHUYCCKHUC YCTpOﬁCTBa 1 UBMCPUTCIILHBIC HpI/I60pH o ¢x€mMaM u
CXCMATUYHBIM pPUCYHKaAM ()KHI[KOCTHBIﬁ TCPMOMCETP, TCPMOC, ICUXPOMETP, TUTPOMETP, ABUTATCIIb
BHYTPCHHCTO CropaHusd, 3JICKTPOCKOII, pCOCTaT); COCTaBJIATh CXCMBI JJICKTPUYCCKUX Lereit ¢
MOCJICAOBATCIIbHBIM U MMAPAJUICIIBHBIM COCAUHCHUEM 3JICMCHTOB, pa3jinvdas yCJIOBHBIC 0003HaUCHUS
QJICMCHTOB 3JICKTPUYCCKUX ueneﬁ;

— IMPUBOJUTH HpI/IMepLI/HaXOI[I/ITB I/IH(I)OpMaLII/IIO 0 IpuMeEpax MpakTUICCKOro UCIoJIb30BaHUsA



(u3MYECKUX 3HAHWI B IOBCETHEBHOM JKU3HHU I 00ecTieueHus: 6€30MacHOCTH Py 00palieHuu ¢ mpuodo-
pamMu ¥ TEXHHYECKUMHU YCTPOMCTBAMU, COXPAHECHHUSI 3I0POBbsI M COOTIOACHHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUSI B OKPY>KaIOIIeH cpee;

— OCYIIECTBIISATH MOUCK MHPOPMAITUN PU3NIECKOTO COAepkKaHus B ceTu VIHTEpHET, Ha OCHOBE
UMEIOIIUXCS 3HAHUIA U TTyTEM CPAaBHEHUS JOTIOTHUTEIHHBIX HCTOYHUKOB BBIACITSATH HH(DOPMAIIHIO,

KOTOpasi SIBJISETCS IPOTUBOPEUNBOM WIIM MOKET ObITh HEIOCTOBEPHOM;

— HCIIOJIb30BAaTh MPH BHITIOJIHEHUH Y4eOHBIX 33/IaHUI HAyYHO-TIOMYJISIPHYIO INTEPaTypy PU3NIECKOTO
COJZIepKaHus, CIIPaBOYHbIE MaTepualbl, pecypchl cetu VHTepHeT; BIaaeTh IpuéMamMmu
KOHCTIEKTHPOBAHUS TEKCTA, MpeoOpa3oBaHus HH(POPMAIIK U3 OJTHON 3HAKOBOW CHCTEMEBI B IPYTYIO;

— co3JaBaTh COOCTBEHHbIE MUCHMEHHBIC U KPATKUE YCTHBIE COOOIEHHs, 00001as HHPOpMaIUo 13
HECKOJIbKUX HCTOYHUKOB (PU3NYECKOTO COAEPIKAHMUS, B TOM UKCIIE MyOIMYHO MPEACTABISATh PE3YJIbTAThI
MIPOEKTHOM WJIM UCCIIE0BATENbCKOM AEATEIbHOCTH; IIPU TOM I'PaMOTHO UCHOJIb30BaTh U3yUEHHBIN

MOHATUIHBIN anmapaT Kypca (pU3UKH, COTPOBOXKAATH BHICTYIUIEHHUE MTPEe3eHTAIINEH;

— TIpH BBINIOJIHEHUH YY€OHBIX POEKTOB U UCCIIEI0BaHUN (PU3NYECKUX IPOLIECCOB PACIPEENSTh
00513aHHOCTH B TPYIIE B COOTBETCTBUU C MMOCTABJIEHHBIMH 3a/1a4aMH, CJIEIUTh 32 BHINOJIHEHUEM IJIaHa
NeUCTBUI U KOPPEKTUPOBATH €T0, a/IEKBATHO OLIEHWBATh COOCTBEHHBIN BKJIA]] B AEITEILHOCTD I'PYIIIIbI;

BBICTpanBaTb KOMMYHHUKAaTUBHOC BSaHMOHeﬁCTBHe, MMPOSABJIAA TOTOBHOCTE pa3pCliaTh KOH(l)J'II/IKTI)I.



TEMATHYECKOE IINTAHUPOBAHHUE

Permrenue 3a1a4 1o OleHUBAHUIO KOJMYECTBA AaTOMOB HJIM MOJICKYJI B €JMHHIIE 00BEMa BEIECTBA;
AHaJn3 TeKCTa IpeBHUX ATOMUCTOB (Hanmpumep, pparmenta mosmsl Jlykpenus «O npupoae Bemeii»)
C M3JI0)KEHNEM 000CHOBaHUIT aTOMHOM THIIOTE3b!I (cMbIciioBOe YyTeHne). OreHka yoeIuTeIbHOCTH
3THX 000CHOBAHUN;

OObscHEHNE OPOYHOBCKOT'O IBUKEHUS, IBICHUS TUPOY3UUN pa3IHIuid MeK1y HUMH Ha OCHOBE
MOJIOKEHHH MOJICKYJISIPHO-KHHETUYECKOH TEOPHH CTPOCHHUS BEIIECTBA;

OO0BsCHEHHE OCHOBHBIX pa3IMYiii B CTPOCHHH T'a30B, XHJIKOCTEH U TBEPIBIX TEJI C UCIOIb30BAHUEM
TOJIOKEHUH MOJICKYJISIPHOKUHETHYECKOM TEOPUU CTPOCHHS BEIIECTBA;

TIpoBeeHME ONMBITOB IO BHIPANIMBAHUIO KPHCTAJUIOB TOBAPEHHOW COJIM WJIM caxapa;

TIpoBeieHNE M 00BCHEHHUE OIBITOB, ICMOHCTPUPYIOIUX KAMILUISPHBIC SIBICHUS U SIBJICHUE
CcMa4YMBaHHS;

OOBsICHEHHE POJIM KAIMJUISIPHBIX SIBICHHUH JUUISL TOCTYIUICHHS BOJIBI B Opranu3m pacrenuit (MC —
Ouomorus);

Habntoenue, npoBeieHHE M 00BICHEHUE OINBITOB 10 HAOJIIOICHHUIO TEIJIOBOTO PACIIMPEHUS I'a30B,
JKUJIKOCTEH M TBEPIBIX TEI;

OO0bsicHeHHE COXpaHEeHUsT 00bEMA TBEPBIX TEJI, TEKYYECTH )KUIKOCTHU (B TOM YHCIIE, PAa3HULBI B
TEKY4eCTH JUIS Pa3HBIX XKUAKOCTEIl), JaBJICHUS ra3a;

Ne HanmeHnoBanue pa3aeioB U TeM KoanuecTBo yacoB Jara Buabl 1eT€IbHOCTH Buanbl, DJIeKTPOHHBbIE
n/m | IporpaMMsl H3yYeHHUst dopmsbr (uudposbie)
BCero | KOHTPOJbHbIE | MPAKTHYECKHE KOHTPOJIsl o0pa3oBaTeJbHbIE
padoTsl padoThl pecypchl
Paznen 1. TenyioBble siBJIeHHS
1.1. | Ctpoenmne u cBoiicTBa BemjecTBa | 7 1 1 HaG:roieHne n MHTepIpeTamys ObITOB, CBUIETEILCTBYIOMINX 00 aTOMHO-MOJIEKYJISIPHOM CTPOeHUN | YcTHBIH
BEIIECTBA: ONBITHI C PACTBOPEHHUEM PA3IIMYHBIX BELIECTB B BOJE; orpoc;




1.2

Ten1oBble Npouecchl
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O60CHOBaHHUE IIPaBUIT H3MEPEHHSI TEMIIEPATYPBI;

CpaBHEHHE Pa3INYHBIX CIIOCO0OB H3MEPEHNUS H LKA TEMIIEPaTyPBl;

Ha6uioenne i 00bsICHEHHE ONBITOB, AEMOHCTPUPYIOIIMX H3MEHEHHE BHYTPEHHEI SHEPrUu Teja B
pesysbTare Telionepesads u paboThl BHEIIHHX CHIT;

Ha6uioienne n 00bsICHEHHE OIBITOB, 00CY)KACHHE IIPAKTUYECKUX CHTYALUH, 1eMOHCTPUPYIOIHX
pas3JIMYHbIe BU/IbI TEIIONEePEauH: TEIJIONPOBOJHOCTS, KOHBEKIHIO, H3IIydCHHUE;

VccnenoBanue sIBICHUS TEMJIOOOMEHA [IPU CMEIIMBAHUH XOJIOHOI U ropsideil BOJBI;
Ha6uoieHre yCTaHOBJIEHHSI TEIJIOBOrO PABHOBECHS MEXK/Ly TOpsAYeii M XOJOAHON BOOIA;
Onpenenenne (M3MepeHNe) KOJIHYECTBA TEILIOTHI, IIOJyYEHHOI'0 BOJOM IIPH TeII000MeHe ¢
HArpeThIM METaNIMIECKUM LUIIHHIPOM;

Onpenenenne (M3MepeHne) yACIbHON TEIIIOEMKOCTH BEIIECTBA;

PenreHne 3a/1a4, CBSI3aHHBIX C BBIYUCICHHEM KOJIHYECTBA TEILIOTHI U TEIUIOEMKOCTH IIPH
TEII000MeHE;

AHaJH3 CUTyalHil IPAaKTHYECKOTO HCII0JIb30BAHMUS TEIIIOBBIX CBOWCTB BEIIECTB M MATEPHAJIOB,
HaIpHMep B LEJsX dHEproche peskeHUs: TeIION30JISLIS, SHEprocOeperaonine Kphliim,
TEPMOAKKYMYJISTOPBI H T. 1.;

HaGuoieHue sBIICHUI HCIIAPEHUS U KOH/ACHCALNH;

HccnenoBanne mporecca HCTIIapeHnst pa3IMIHBIX JKHJIKOCTEH;

OOBsiCHEHHE SIBIICHUI HCTIaPEHHsI M KOHJICHCAMK HA OCHOBE aTOMHO-MOJIEKYJIIPHOTO YUCHHUS;
HaGuroienne 1 00bsICHEHHE MTPOL[ecca KUIICHHUS, B TOM YHCJIe 3aBUCHMOCTH TEMITEPaTyPbl KHIICHHS
OT JIaBJICHHUS,;

Omnpenenenue (M3MEepEeHNE) OTHOCHTEIIBHON BIQXKHOCTH BO3J1yXa;

Ha6uroaeHne nporecca MmiaBieHusi KpHCTaUIMYeCKOro BEIeCTBa, HalpuMep JIbja;

CpaBHEHHE MPOLECCOB IJIABJICHUs KPUCTAJUIMYECKHUX TeJl M PasMsArdeHus IIPH HarpeBaHuu
aMOp(QHBIX Tel;

Onpenenenne (M3MepeHNe) YACIbHON TEIJIOTHI IUIABJICHU JibAa. OObsICHEHUE ABJICHU IIAaBJICHHS
M KPHCTAJUIN3AIlMU Ha OCHOBE aTOMHO-MOJICKYJIIPHOTO yUCHUSI;

Peenne 3a/1a4, CBA3aHHBIX C BBIYMCIEHHEM KOJIMYECTBA TEIUIOTHI B IPOIIECCAX TEIIONEepe Ayt IPU
MJIABJICHUH M KPUCTAIUIM3ALUH, HCIAPEHUH U KOH/ICHCAINH;

AHanM3 CHTYyalHil IPaKTHYECKOro MPUMEHEHUS SIBJICHUH MIaBICHHS ¥ KPUCTAJUIN3AIlMH, HAlIpUMep,
MOJIy4eHHe CBEPXUUCTHIX MaTEPUAIIOB, COJIEBAst TPEJIKa U Jp.;

Ananu3 paboThl M 00bsACHEHHE IIPUHIIUIA JIEHCTBUSA TENIOBOIO IBUTraTeIs;

BelunciieHne KOJIMYeCTBA TEIUIOTHI, BHIACIAIONIEroCs IPHU CrOPaHUH Pa3IMYHbIX BHJIOB TOIUINBA, H
KII/I nBuraresns;

OO0cyxaeHHe YKOJOIMUYECKHX MOCIEICTBUH HCIOIb30BaHUs JBUraTeNeli BHYTPEHHErO CrOpaHus,
TEIUIOBBIX U TUApodtekTpocTanuuiit (MC — sKoIOrus, XUMHUs);

[MuceMeHHbBIH
KOHTPOJIb;

Hroro no pazneny
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Paznen 2. 3J1e1<rpu'lec1me H MAarHUTHBIE

SIBJICHU S

2.1

3J1e1<1‘pu-lec1me 3apsaabl.
3apﬁ)[(eHHble TeJa H UX
B3auMojeiicTBUe

Hab6unroneHue v IpoBeIeHUE OIBITOB 110 JICKTPH3AL[MH TEJI IIPH CONPHKOCHOBEHNUH M HHAYKIHUCH;
Hab6mronenue u 00bsiCHEeHHE B3aUMOACHCTBUS OXHOMMEHHO M Pa3HOUMMEHHO 3apSIKEHHBIX TEI;
OObsICHEeHHE MPHUHIUIA JCHCTBUS IEKTPOCKONA;

OOBbsicHEHHE SIBICHUHN IICKTPU3ALNH IPH CONPUKOCHOBEHHH TEJI U MH/YKIHEH C HCIIOIb30BaHHEM
3HAHUH O HOCUTEISIX MIEKTPUUECKHUX 3apsi0B B BEIIECTBE;

PacrniosHaBaHue 1 00BSCHEHHE SBJICHUI YICKTPU3ALMH B TOBCEAHCBHOM KU3HH;

Ha6utonenne n 00bsICHEHHE OMBITOB, HILTIOCTPHPYIOLIMX 3aKOH COXPAHCHHS YIEKTPHUECKOr0
3apsia;

Ha6utoieHne OMBITOB IO MOACIHPOBAHUIO CHIIOBBIX JIMHHUI JICKTPHUYECKOTO OIS

[MucemeHHbIH
KOHTPOJIb;




2.2.

MocTosiHHBII dIeKTPUYeCKHI
TOK
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Habnronenne pa3nuaHbIX BUIOB IEHCTBUS SJICKTPUIECKOI0 TOKA M OOHAPYIKEHHE STUX BUJIOB
JIEUCTBHUS B TOBCEIHEBHOM JKU3HU;

COopKa ¥ HCIIBITAaHHE YJICKTPUIECKOH LETH TOCTOSHHOT O TOKa;

M3mepenne cuibl TOKa aMIIEpMETPOM;

M3MepeHne 3eKTpHIECKOro HAIPsKEHHS BOILTMETPOM;

IIpoBeneHne u 00BsICHEHNE ONBITOB, IEMOHCTPUPYIOIIUX 3aBUCUMOCTD 3JICKTPUIECKOT0
CONPOTHBIICHUS IIPOBOAHUKA OT €0 JUIHHBI, IJIOMATH ITOIEPEYHOT0 CEYCHUS U MaTepuana;
HccnenoBanue 3aBUCHMOCTH CHIIBI TOKa, IIPOTEKAIOIIEro Yepe3 PE3UCTOP, OT CONPOTUBIICHUS
PEe3UCTOpa U HANPSDKEHUSIHA PE3UCTOPE;

ITpoBepka mpaBuIIa CI0KEHHS HAPSKEHUI TPH ITOCJIEA0BATEILHOM COSANHEHHH JIBYX PE3UCTOPOB;
ITpoBepka mpaBuiIa Ui CHIIBI TOKA IIPH TapaJUICIbHOM COCIMHEHHN PE3UCTOPOB;

AHaJn3 CUTYalHi 10CIe0BATEIFHOTO ¥ IIapaJuIeIbHOTO COeANHEHHS IIPOBOTHUKOB B JOMAITHUX
JJIEKTPHUECKUX CeTSX;

Pemrenne 3aa4 ¢ ncrnosnp3oBanneM 3akoHa Oma 1 GopMys1 pacdéra 3JeKTPHIECKOro COMPOTHBIICHHS
MPH MOCIIE0BATEIBHOM H IapaJlIeIbHOM COCIMHEHUH TPOBOJIHUKOB;

OmnpenesieHre padboTHI IEKTPUIECKOTO TOKA, IPOTEKAIOIIEr0 Yepe3 pe3nucTop;

OmnpejesieHNe MOIHOCTH 3JIEKTPUIECKOT0 TOKA, BBACISIEMOI Ha Pe3UCTOPE;

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA Yepe3 JIAMITOUKY OT HAIIPsDKESHUS Ha HEl;

2.3.

MaruuTHbIe IBJIEHHSA

HccnenoBanne MarHUTHOTO B3aMMOJI€HCTBUS ITOCTOSIHHBIX MarHUTOB;

I/I3yqe}me MarHuTHOI'O ITOJIA MTOCTOAHHBIX MarouTOB ITPU UX 00bEINHEHUH U pas3ziesieHun;
npOBeHeHHe OIBITOB ITO BU3YyaJIM3allU U IT0JIA ITOCTOAHHBIX MarouToB,

I/I3yqe}me SBJICHHU S HAMarHM4MBaHWs BEIICCTBA;

2.4.

DJIEKTPOMArHUTHAS WHAYKIUS

OTBITHI 10 UCCIICJOBAHUIO SBIICHUS SJ'IeKTpOMa]"H]/ITHOﬁ HWHIAYKIOHUH: UCCIIENOBAaHNE HU3MEHECHU N
3HAYCHUA U HAlIPpABJICHUA HHAYKIIHOHHOI'O TOKa;

Hroro no pazneny
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PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I1O
IMPOI'PAMME

68

21




IHOYPOYHOE INTAHUPOBAHUE

BCIICCTBA

Ne | Tema ypoka KoJsnyecTBo 4yacos Hara Buapbl,
n/n u3ydeHus | popmbl
BCEro | KOHTPOJIbHbIE | IPAKTHYeCKHe
KOHTPOJIS
padoTsbI padoThI

1. | OcHOBHBIE MOJOKEHUS 1 0 0 YcerHbii
MOJIEKYJISIPHO-KUHETUIECKO I 0IIpOC;
TEOPHUH CTPOCHHUS BEILIECTBA

2. | Mogenu TBEpIOTO, XKUAKOTO M | 1 0 0 YcrHblii
ra3000pa3HOro COCTOSTHUIA OTIpOC;
BEIECTBA

3. | CmaunBanue 1 0 0 [TpakTrueckas

pabora;

4. | KanwuisipHble sSiBICHUS. 1 0 1 ITpakTrueckas
JlabopaTtopHnast pabota pabora;
"N3yueHne KanuuIsIpHBIX
SIBJICHUN"

5. | Kpucrammueckue u 1 0 0 YcTHbIi
amop(dHbIe TBEpABIE TENa OTIpOC;

6. | TemoBoe pacmmpeHue u 1 0 0 YcTHbIi
cKatue 0TIpOC;

7. | OboOmatromuii ypok o teme | 1 0 0 TectupoBanue;
"CTpoeHue 1 CBOICTBA
BelecTna"

8. | Kontposbnas pabora Nel mo |1 1 0 KonTtponbsHas
teme:" CTpoeHue U CBOKCTBA pabora;
BelecTna"

9. | Temmneparypa. Buyrpennss 1 0 0 [TuceMeHHBIH
sHeprus.CrnocoObl N3MEHEHUs KOHTPOJIb;
BHYTpPEHHEH 2HEepruu

10. | Buns! Teronepenaun 1 0 0 TectupoBanue;

11. | Temnonepenaya B npupone u |1 0 0 ITuceMeHHBIM
TEXHHUKE KOHTPOJIb;

12. | KonrposasHas pabora no teme: |1 1 0 KonTposbHas
"Ternonepenaya” paborta;

13. | Konu4ecTBO TEMIOTHI. 1 0 0 [TucbmeHHBbII
VY nenbHas TEMI0EMKOCTD KOHTPOJIb;




14. | TennooOmen. JIaboparopHas [TpakTuyeckas
paborta "HccnenoBanue paborTa;
SBJICHHSI TEINIO0OMEHA TIpU
CMEIIMBAHUU XOJOIHON U
ropsiueit BojbI"

15. | TenoBoe paBHOBECHE. [TpakTrueckas
JIaboparopHas paboTa pabora;
"Omnpenenenne KoJIMuecTBa
TEIUIOTHI, TTOJIYY€HHOTO BOJIOM
MIPU TEIUIO0OMEHE C HArPETHIM
METAJUTMYECKUM ITUIHHAPOM"

16. | YpaBHEHHE TEIJIOBOTO [TpakTuueckas
Oananca. JlabopaTopHast pabora;
pabora "Onpenenenue
YAETbHOU TETUIOEMKOCTH
BemecTna"

17. | Pemenue 3amad mo Teme [TpakTnueckas
"TermooOMeH" pabora;

18. | [InaBneHue 1 OTBEpCBaHHE YceTHBIN
KPUCTAJJIMYECKUX BEILIECTB OTIpOC;

19. | YoenpHas TemuioTa IUIaBiIeHUS. [TpakTuueckas
JlabopaTopHnast pabota pabora;
"OnpeneneHue yaeabHON
TEIUIOTHI TIJIABJICHUS JibAa"

20. | [TapooGpa3oBanue u YcTHbIi
KoHJeHcauus. Mcnapenue 0TIpoC;

21. | BnaxHocTb BO31yXa VcrHBI

0TIpOC;

22. | I3smepeHue BIaKHOCTH [TpakTryeckas
Bo3nyxa. JJaboparopHas pabora;
pabota "Omnpenenenue
OTHOCHUTEIILHOM BIIaXKHOCTHU
BO3ayXa"

23. | Kunenue. Y nennHas Temiora IInceMeHHBbIH
napooopa3zoBaHus KOHTPOJIb;

24. | Pemenue 3a7a4 1o Teme [TpakTryeckas
"M3MeHeHne arperaTHbix pabora;
COCTOSIHMI BemiecTa"

25. | DHeprus ToruMBa. Y aenbHas IInceMeHHbIi
TEIJI0Ta CTOPAHUS KOHTPOJIb;




26. | [TpuHIUIB pabOTHI TETIIOBBIX YcerHbii
nsurareneit. KITJ{ remioBoro OIIpOC;
JBUTATEIIS

27. | Pemenue 3a1a4 o teme [TnceMeHHbIN
"TemoBsle sgBiienus"”. Buasl KOHTPOJIb;
TEIUIOTepeIavun, KOJINIECTBO
TEIUIOTHI, U3MCHCHHE
arperaTHbIX COCTOSIHUI
BEIIECTBA, BIAYKHOCTh
BO3IyXxa"

28. | Pemenue 3a1a4 1o Teme TectupoBanue;
"Temnosele aBiaeHus". Buanl
TEIUIOTIepeIavr, KOJINIECTBO
TEIIOThI, U3MCHECHHE
arperaTHbIX COCTOSIHHI
BEIIIECTBA, BIIAYKHOCTh
Bo3ayXa"

29. | OGoOmaroNIHNil YPOK IO TeMe [TuceMeHHBIH
"TemnnoBeie siBIeHUS" KOHTPOJIb;

30. | KonTposibHas paboTa 1mo teme KoHnTtponbHas
"TemnnoBsie siBICHUS" pabora;

31. | DnekTpuzarus Teml. VY crHBIN
B3anmoneiictBue 3apsokKeHHBIX OIIpOC;
tei. 3akoH Kynona

32. | DnekTpruyeckoe moJie. YcTHbIi
HanpsikeHHOCTD 1o, 0TIpoC;
[IpunHnun cynepno3unuu
AIIEKTPUYECKUX MOJIEH

33. | Hocutenu snekTpudeckux YcTHbI
3aps0B. 3aKOH COXPaHEHHUSI 0TIpOC;
AIIEKTPUYECKOTO 3apsiia [TuceMeHHBI

KOHTPOJIb;

34. | Ctpoenue aToma Vel

0IIpOC;

35. | [IpoBOAHUKH U AUDTEKTPUKH. [TpakTryeckas
JIaGoparopHas paboTa paborta;

"UccneqoBauue IeHCTBUS
AIIEKTPUIECKOTO TOJISI Ha
MIPOBOJHUKY M TUIIIEKTPUKU




36. | O6o0maroNMil YpoK 1Mo TeMe [TuceMeHHBII
"DyeKTpUUECKUe 3apsibl. KOHTPO!JIb;
3apspKeHHBIE Tella U UX
B3auMo/eiicTBue"

37. | KorrponpHas pabora 1o KoutponbsHas
TeMe:" DiekpuyecKkue paborta;
3apsiabl,B3aMMOJICHCTBUE
3apsSKEHHBIX TET"

38. | Dnekrpudeckuii Tok. Cuia YcTHBIN
TOKa.VICTOYHUKH TTOCTOSTHHOTO 0IIpoC;

TOKa

39. | JecTBUS DIIEKTPUIECKOTO YcTHBIN
TOKa 0IIpOC;

40. | DnexTpuvecKas 1erb. [TpaxTrueckas
JlabopaTtopHnast pabota pabora;
"COopka 1 npoBepka paboThl
AIEKTPUYECKOHN LIeTH
MTOCTOSTHHOTO TOKa

41. | Cuna toka. JlabopaTopHas [TpakTuueckas
pabota "U3mepenue u pabora;
peryJiMpoBaHuEe CUJIBI TOKA"

42. | DeKTpuuecKoe HaIpsHKEHUE. [TpakTrueckas
JlaGopaTopHnast pabota pabora;
"H3mepeHue u peryaupoBaHue
HanpspKeHus"

43. | ConpoTHBIIEHHE TPOBOJIHUKA. [TpakTryeckas
JlaGopaTopHas pabota pabora;
"UccneqoBaHue 3aBUCUMOCTU
CHWJIBI TOKA, UAYILETO uepe3
PE3UCTOP, OT CONMPOTUBIICHUS
pPE3UCTOPA U HATIPSIKEHUS HA
pesucrope

44. | 3axon Oma Juist yuacTKa Ienu VCcTHEIN

0IIpOC;

45. | DnexTpuYecKuil TOK B Vel

KHUIKOCTAX M Ira3dax

OTIpoC;




46. | YienbHOE COMPOTHUBIICHUE [TpakTrdeckas
BemecTBa. JlaboparopHas paborta;
paboTta "3aBUCUMOCTH
ANIEKTPUIECKOTO
COMPOTHBIICHUS TIPOBOTHUKA
OT €ro JUTHHBI, IO/

MOTIEPEYHOTO CEUCHHUSI U
Marepuana"

47. | Peocrar. JlabopaTopHas [TpakTryeckas
pabota "PerynupoBaHue CHIIBI pabora;
TOKa peoctaToM"

48. | TlocnenoBarenbHOE [TpakTrdeckas
COCIIMHEHUE IMPOBOTHUKOB. pabora;
JlabopaTtopHnast pabota
"[IpoBepka nmpaBmiIa CIOKEHUS
HaIpsHKEHUN TTPU
MOCIIEI0OBATETLHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

49. | [NapamrenbHOE COETMHEHHE [TpakTrdeckas
poBoHUKOB. JIabopaTtopHas pabora;
pabora "IIpoBepka mpaBuia
IUTSL CHJTBI TOKA TIPH
napajuieIbHOM COCTMHCHUN
pe3uctopon”

50. | CMmemaHHbIle COEMUHEHNS [TuceMeHHBIN
MIPOBOJTHUKOB KOHTPOJTb;

51. | PaboTa 1 MOIIIHOCTE [TuceMeHHBIN
AIIEKTPUYECKOTO TOKA. 3aKOH KOHTPOJTb;
JIxoyna—Jlenna

52. | Pacuér paboThl 1 MOIITHOCTH [TpaxTrueckas
ToKa. JIJabopaTOpHBIC OTIBITHI: paborta;

"Onpenenenne padoThl
AIIEKTPUYECKOTO TOKA,
UIYIIEro uepe3 pe3ucrop” u
"Onpenenenre MOIHOCTH
AIIEKTPUYECKOTO TOKA,
BBIJIENISIEMOI Ha pe3ucrope”




53.

DIEeKTPONPOBOJIKA U
MOTPEOUTENHN SIEKTPUIECKOI
sHepruu B ObiTy. KopoTkoe
3ambikanue. JlabopaTopHas
pabota "Omnpenenenne KI1J]
Harpesatens. MccinenoBanue
3aBHCHUMOCTH CHJIBI TOKA,
UAYILIEro 4epes JIAMIOYKY, OT
HaNpspKeHUs Ha Her"

[IpakTnueckas
paborta;

54.

Pemienue 3ajau 1o remam
"Cuia ToKa, HanpspDKeHue,
COTNpOTHBIIEHUE, 3aKOH OMa
JUTSL y9acTKa eI , yAeIbHOe
COMPOTHBIICHUE, COCTUHCHUS

MIPOBOTHUKOB"

IIucbMeHHbBIN

KOHTPOJIb;

55.

Pemenue 3amad nmo reMam
"3akoH OMa 1J1g y4acTKa Lenu,
paboTa ¥ MOIITHOCTH TOKA,
3akoH J[xxoynsa-Jlenmna"

TectupoBanue;

56.

O6o0maromuii ypok 1mo teme
"DnexkTpuyueckue sBiIeHus"

ITnceMeHHbIH
KOHTPOJIb;

S7.

KonTtponbHas padoTa o Teme
"DnexkTpuyueckue sBiIeHus"

KonTponbshas
pabora;

58.

MaruuTHOe nosie. OnbIT
Opcrena. JlaboparopHas
pabora "HccnenoBanue
JEUCTBUS DIEKTPUUECKOTO
TOKAa Ha MarHUTHYIO CTPEJIKY "

[IpakTnueckas
pabora;

59.

MarsuTHoe noJje
ANEKTPUYECKOTO TOKA.
DNEeKTpOMAarHur.
JlaGopaTopHas pabota
"OnbIThI, IEMOHCTPUPYIOLIUE
3aBUCHMOCTH CHJIbI
B3aMMOJICICTBUA KaTYIIKHU C
TOKOM M MarHMTa OT CHJIBI TOKa
Y HAIIPaBIIEHUS TOKA B
Karymke"

[IpakTryeckas
pabora;




60. | [TocTostHHBIE MAarHUTHI. 1 1 [TpakTrueckas
JIaboparopHbie pabOThI paborta;
"HccnenoBaHue MarHuTHOTO
B3aMMO/ICHCTBUS TIOCTOSTHHBIX
MarHutoB" u "U3ydyeHue
MarHUTHOTO TIOJISl TIOCTOSTHHBIX
MarHuTOB MIPH HX
00beTMHEHNH U pa3aeieHun"

61. | MarauTHOe TI0JTIe 3eMn 1 ero | 1 0 YcrHbii
pOJIb 17151 )KM3HU Ha 3emiie OTIpocC;

62. | JleficTBMEe MarHUTHOTO TOJIsA Ha | 1 0 VcrHbIi
MIPOBOIHHK C TOKOM 0IIpoC;

63. | DnexTpoaBUTATEND 1 1 [TpakTuyeckas
MOCTOSTHHOTO TOKa. pabora;
JlabopaTtopHnast pabota
"KoncTpyupoBanue u
n3ydeHue paboThl
3NeKTpoaBUraTess"

64. | KIIJI snekTpoaBurarens 1 0 VY crHBIN

0TIpOC;

65. | KontposibHas pabota mo teme | 1 0 KoHnTtponbsHas
"MarauTHsbIe ABJICHUSA" pabora;

66. | [ToBTOpeHne u 0600IIEHNE 1 0 [TuceMeHHBIN
coJiepkaHus Kypca Gu3uKu 8 KOHTPOJIb;
kiacca. Temsl "CtpoeHue u
CBOICTBA BellleCTBA. TeIIOBbIE
sBIeHUS"

67. | [ToBTOpeHune u 0000IICHNE 1 0 TectupoBanue;
coJiep’kaHus Kypca Gu3uku 8
Kiacca. TeMmbl "DiekTpuueckue
Y MarHUTHBIE SIBICHUS"

68. | UToroBas koHTpoJbHas padota | 1 0 KoHTponbHas
1o Kypcy ¢u3uku 8 kiacca. pabora;
Tembl "CtpoeHue u cBocTBa
BelecTBa. TernoBbIe SBICHHUSL.

DNeKTpUYecKrue U MarHUTHBIE
siBIeHUS"
OBIIEE KOJIMYECTBO YACOB |68 21

I10 ITPOTPAMME




YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 11 YHEHUKA

®dwuzuka, 8 knacc/Ilepermkua U.M., UBanoB A.U., AkunonepHoe o0miectBo «M31aTenbcTBO
«IIpocsemieHuey;
Beenure cBoil BapuaHr:

METOANYECKUE MATEPHUAJIBI VI YYUTEJIA

®wusuka, 8 knacc/Ileprrmkua .M., UBanoB A.U., AkuronepHoe o0miecTBo «M31aTenbcTBO
«IIpocsemeHuney;

HUADPPOBBIE ObPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://uchi.ru/

https://education.yandex.ru/

https://edu.lsept.ru/

https://edu.skysmart.ru/

https://resh.edu.ru/

https://math-oge.sdamgia.ru/

https://edu.orb.ru/



https://uchi.ru/
https://education.yandex.ru/
https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://math-oge.sdamgia.ru/
https://edu.orb.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYJIOBAHHUE

HOYTOYK,IIPOEKTOP

OBOPYJIOBAHHUE JIJIS1 TIPOBEJIEHUS JIABOPATOPHBIX, IPAKTUYECKUX PABOT,
JEMOHCTPALIMIA
PMY-pabouee MmecTo yueHHKa
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