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IHHOACHUTEJIBHASA 3AIIMCKA

CopneprxaHue mporpaMMbl HalIpaBIeHO Ha (POPMUPOBAHKE €CTECTBEHHOHAYYHON IPAMOTHOCTH YYAITUXCS U
OpraHu3aIuIo U3y4eHUs] PU3UKH HA JeITEIbHOCTHOM OCHOBE. B HEll yUUTHIBAIOTCS BO3MOYKHOCTHU TpeIMETa
B peanu3zanuu tpeboBanuit ®I'OC OO0 K mmaHupyeMbIM JTUYHOCTHBIM U METANPEIMETHBIM Pe3yIbTaTaM
o0y4eHus1, a TaK)Ke MEKIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YUEOHBIX MPEJMETOB Ha YPOBHE
OCHOBHOTO 00I11eT0 00pa3oBaHUsl.

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «®U3UKA»

Kypc ¢usnkn — cucreMooOpa3yromuid 115l eCTeCTBEHHOHAYYHBIX YI€OHBIX TPEMETOB, IIOCKOIBKY
(u3nyecKue 3aKOHBI Jie)KaT B OCHOBE MTPOLIECCOB U SBJICHUI, U3y4aeMbIX XUMHEH, OMOJIoTnel, acTpOHOMUEH
u ¢usnueckoil reorpadueil. @u3znka — 3TO NPEAMET, KOTOPHIN HE TOJIHKO BHOCUT OCHOBHOM BKJIaJ B
€CTECTBEHHOHAYYHYIO0 KapTUHY MUpa, HO U MPEJ0CTaBIIsIeT HanboJee siCHble 00pa3iibl IPUMEHEHUS! HAy4HOT'O
METO/Ia MO3HAHMUA, T.€. CI0CcOo0a MOIy4EHUs JOCTOBEPHBIX 3HaHUH 0 mupe. Hakonen, ¢pusnka — 310
MpeIMET, KOTOPBIN HapsAIy C IPYrUMHU €CTECTBEHHOHAYYHBIMU ITPEIMETaMU JI0JDKEH /1aTh MIKOJIbHUKAM
IpeJCTaBICHHE 00 YBJIEKATEIbHOCTH HAYYHOTO UCCIIEOBAHUS U PAJIOCTH CAMOCTOSITENILHOTO O TKPBITUS
HOBOTO 3HAHMS.

OpHa 13 r1aBHBIX 33124 GU3NYECKOT0 00pa30BaHus B CTPYKTYpe 00IIero 00pa3oBaHus COCTOUT B
(hopMHUPOBAHUH €CTECTBEHHOHAYYHOM IPpaMOTHOCTH M MHTEpeca K HayKe Y OCHOBHOM Macchl 00yJarommxcs,
KOTOpBIE B JlajibHEHIIEM OyIyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cdepax nestenbHocTu. Ho He menee
BAYKHOM 3a1a4eyl ABJIACTCS BBIBICHHUE U NIOJrOTOBKA TAAHTIIMBBIX MOJIOABIX JIIOJACH JUISl IIPOJNOJKEHUS
o0Opa3oBaHus U AajgbHEHIIEH TPOPecCHOHATBHOM IEATEIbHOCTH B 00J1aCTH €CTECTBEHHOHAYYHBIX
HCCIIEIOBAaHUI U CO3JaHUM HOBBIX TEXHOJIOIMH. COIIacHO MPUHATOMY B MEXIyHApOJAHOM COOOIIECTBE
onpeneneHuto, EctecTBeHHOHay4Hasi TPaMOTHOCTb — 3TO CIIOCOOHOCTD Y€I0BEKA 3aHUMAaTh AKTUBHYIO I'PaX-
JAHCKYIO TMO3ULMIO 10 OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBA3aHHBIM C €CTECTBEHHBIMU HayKaMH, U €r0
TOTOBHOCTb HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UAeAMHU. HaydHOrpaMOTHBIN YE€JIOBEK CTPEMUTCS
y4acTBOBATh B apI'yMEHTUPOBAHHOM OOCYKJIEHUU IPOOIIEM, OTHOCSIIMXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSM, YTO TPEOyeT OT HEero cieIyroluX KOMIETEHTHOCTEN!:

— HAY4YHO OOBACHATH SIBJICHUS,
— OLCHHMBATHh U IIOHHUMATb 0COOEHHOCTH HAyY4YHOI'O UCCJICAOBAaHUI,
— HHTCPpHNPCTUPOBATH JaHHBIC U UCIIOJIB30BaTh HAYYHBIC JOKA3aTCIILCTBA AJId ITOJTYUCHHUA BBEIBOJOB.

N3yuenue pu3uku ciocoOHO BHECTH PEIIAIONINN BKIaA B (POpMHUpOBaHHE €CTECTBEHHOHAYUHOM
IrPaMOTHOCTHU O0YyYarOIINXCS.

HEJIX U3YYEHUSA YYEBHOI'O TIPEIMETA «®U3UKA»

Ienu n3yyenus (GU3MKKU HA ypOBHE OCHOBHOTO 00111ero oOpa3oBanus onpezeneHs! B Konnenuun
npernoaBaHus yueoHoro npeamera «®dusnka» B 00pa3oBaTeibHbIX opranuzanusax Poccuiickoit denepanun,
peanu3yoLX OCHOBHBIE 00111€00pa3oBaTebHbIE POTrPaMMBI, YTBEPKAEHHOH pemenreM Kosneruu
MunucrepcTBa npocserienus Poccuiickoit @enepannu, nporokos ot 3 nexadpst 2019 r. Ne [TK4BH.

Lenu u3ydenus GU3uKu:

— TNpUOOpEeTeHHEe UHTEPECa U CTPEMIICHUS O0yJaloIUXCsl K HAYYHOMY U3YYEHHIO TPUPOJIbI,
pa3BUTHE WX MHTEJUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

— Pa3BUTHUC Hpe,[[CTaBJ'IeHI/Iﬁ 0 HAYYHOM MCTOJC MMO3HAHUS U (I)OpMI/IpOBaHI/Ie HCCICA0BATCIILCKOTO

OTHOIICHUS K OKPY’KAaIOIIUM SBJICHUAM,



— (opMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4eHHUs OCHOB CTPOCHUS MaTEpUU U
(byHIaMEHTAJIBHBIX 3aKOHOB (DPU3UKH;

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

— Ppa3BHTHE MPEICTABICHUI 0 BO3MOXKHBIX chepax Oymymiei mpodeccHoHanbHOM NesITeTbHOCTH,
CBSI3aHHOU C (PM3HMKOH, MOATOTOBKA K JalbHEHIIEMY 00YYEHHUIO B ’TOM HAIIPABJICHHH.

JlocTmkeHue ITUX 1eIei Ha yPOBHE OCHOBHOTO 00I11ero 00pa3oBaHus 00eCIICUNBACTCS PEIICHUEM
CIIETYIOLIMX 3a/1ay:

— TpUOOpPETeHHE 3HAHUHM O TUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHUYECKHX, TEIUIOBBIX,

QJICKTPUYCCKHUX, MArHUTHBIX U KBAHTOBLIX SBJICHUAX

— MpuoOpeTeHrne YMEHUN OMUCHIBATh U OOBSICHATH (PU3NUYECKUE SIBJICHUS C UCTIOJIb30BAaHUEM
MOJyYECHHBIX 3HAHUI;

— OCBOEHHE METOJIOB pEIICHUs] TPOCTEHIINX pacuE€THBIX 3aJa4 C UCIOJIb30BaHUEM (PU3NUECKUX

MO)IeJ'IeI\/II, TBOPUYCCKUX U NMPAKTUKOOPHUCHTUPOBAHHBIX 3a1a4,

— pa3BUTHE YMEHUI HaOII0AaTh MPUPOAHBIE SIBJICHUS U BBITIOJIHATH OIBITHI, TJAOOpaTOpHbIE pabOThI U

OKCIICPUMCHTAJIBHBIC UCCIICIOBAHUSA C UCITIOJIB30BAHUEM U3MCPUTCIIbHBIX HpI/I60pOB;

— OCBOCGHHE MPUEMOB paboThI ¢ nHPOpMaIuel GU3NIECKOTO COACPKAHUS, BKIIFOUAst HHGOPMAIIHIO O
COBPEMEHHBIX JOCTI)KEHUSIX (DM3UKH; aHATIN3 U KPUTUYECKOE OlIeHUBaHUE HH(DOpMaIINH;

— 3HAKOMCTBO €O cepamu podecCuoHaTbHOM NeATeTbHOCTH, CBA3aHHBIMH C (PU3UKOM, 1
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JOCTIIKEHHSIX (PH3UIECKOM HAYKH.
MECTO YYEBHOI'O IPEJJIMETA «®U3UKA» B YYUEBHOM IIJIAHE

B cootBerctBHM ¢ PI'OC OOO dusuka sBiseTcs 00s3aTeIbHBIM TPEAMETOM Ha YPOBHE OCHOBHOTO
obuiero o6pazoBanus. JlaHHas mporpaMMa npeaycMaTpuBaeT usyueHue pusuku Ha 6a30BOM YpOBHE B 8
Kiacce B 00péMe 68 yacoB 1o 2 yaca B HEIENIIO.



COJEP)KAHME YYEBHOI'O IPEIMETA

Pa3gen 1. TemyioBbie ABJIeHUA

OcCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUU CTPOEHHs BellecTBa. Macca M pa3mepbl
aTOMOB M MOJIEKYJI. ONBITHI, TOATBEPKIAIOLIUE OCHOBHBIE IIOJIOKEHUS MOJIEKYJIIPHO-KUHETHYECKOU TEOPUH.

Monenu TBEpAOTO, KUAKOIO U ra3000pa3HOro cocTosiHUM BeuecTBa. Kpucraminyeckue u amopgHbIe Tena.
OObsicHEeHnE CBOMCTB ra3oB, JKUJIKOCTEN U TBEPBIX TEJl HA OCHOBE MOJIOXKEHUN MOJIEKYIISIPHO -KUHETUYECKOM
teopun. CMaurBaHUE U KaWJUISIPHBIE ABJIEHUS. TeIIoBoe paclIupeHne 1 ckaTue.

Temnepatypa. CBsi3b TEMIEPATYPBI CO CKOPOCTHIO TEIIOBOTO JBUKEHUS YACTHII.

Buyrpennsis sneprust CriocoObl H3MEHEHNs BHYTPEHHEH S3HEPIUM: TEIIoNepeadya U COBEpUICHUE PaOOThI.
Bunel Tennonepenayn: TEMIONPOBOIHOCTb, KOHBEKLIUS, U3TyUECHHE.

KonunuectBo TenmnoTel. Y aenbHas TEIIOEMKOCTh BelleCTBa. Ternao00MeH 1 TEIIOBOE paBHOBECHE.
VYpaBHeHue TerioBoro 6ananca. [lnaBnenue u oTBepAeBaHle KPUCTANIMYECKUX BEIIECTB. Y IebHAast
tertoTa ruiaBsienus. [TapooOpazoBanue u konnencanus. Mcmapenne (MC). Kunenue. Y nenpHast Teniora
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPaTypbl KUIIEHUS OT aTMOC(epHOTro JaBieHus. BiaxxHoCTh Bo3tyxa.

OHeprus TOIUIMBA. Y JeJIbHAs TEIUIOTa CTOPaHMUS.

[Tpunnumer padoTs! TemnoBsix apurateneid. KIIJ[ rermmoBoro npurarens. TermnoBsie ABUTATENN U 3aIIATA
okpyxaromieit cpensl (MC). 3akoH coxpaHeHHs M TPEBpaLeHHs SHEPTUU B TerIoBbIX mnpoueccax (MC).

Hemoncmpayuu

. HaGmonenne OpOyHOBCKOTO ABMKCHUS

. Habmonenue muddyznmn

. HabGmonenue siBleHniI cMauyuBaHKS W KaTWJUIAPHBIX SIBJICHUN

. HabGmonenre TenioBoro pacimpeHus Tel

. I3MeHeHue naBieHus ra3a mpu K3MEHEHHH 00bEéMa U HarpeBaHUH WIIH OXJIAXKICHUHT
. [IpaBumita u3mepeHus TemMrnepaTypbl

. Bugp! Teronepenaun

. OxyakieHre TPy COBEPIICHUH PAOOThI
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. HarpeBanwue mipu coBepiieHUU pabOThl BHEIITHUMH CHITAMH
10. CpaBHeHHE TEIUIOEMKOCTEH Pa3IMUHBIX BEIIECCTB

11. HaOmronenue KueHns

12 HaOnroeHue MOCTOSTHCTBA TEMIIEPATYPHI IPH TIIaBICHUH
13. Moeny TeIIoBbIX ABUraTeNeH

Jlabopamopnuwie pabomot u onvimut

1. OnbIThl 0 0OHAPYKEHUIO AEHCTBHS CUIJI MOJIEKYIISIPHOTO MIPUTSKEHUS

2. OnbIThl O BRIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOH COJIM MJIM caxapa

3. OnbIThl O HAOMIOICHHUIO TEIJIOBOTO PACHIMPEHHUS Ta30B, )KUAKOCTEH U TBEPIBIX Tel

4. OmpeneneHue aBjlIeHUs BO3/1yXa B OaJuIoHE MINPULIA

5. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJIEHUS BO3/lyXa OT €ro 00bEéMa 1 HarpeBaHUs WK
OXJIAKACHUS

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

7. HaOmroieHre n3MEeHEHUs] BHYTPEHHEH 3HEPruy TeNa B pe3ylibTaTe TeIuionepeaun U paboThl BHEITHUX
cuIl

8. UccnenoBaHue siBJICHUS TeTJI000MeHa IPYU CMELIMBAHUU XOJIOTHOM M ropsiueit BObI

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

MCTAJUIMYCCKUM IMUIUHAPOM



10. Onpenenenue yaenpHOM TEMIOEMKOCTH BEIIECTBA
11. UccnenoBanue mporecca UCHapeHust

12. OnpeneneHrie OTHOCUTENBHOM BIaKHOCTH BO3/yXa
13. Onpenenenue yaenbHOM TETIOTHI TUIABJICHHUS JIbJa

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

Onektpuzarus Ten. [[Ba pona anekTpuueckux 3apsanoB. BzanmoaeiicTBue 3apsokeHHbIX Tell. 3akoH Kynona
(3aBUCHMOCTD CHJIbI B3aUMO/ICHCTBHUS 3aPSHKEHHBIX TEJI OT BEJIMUMHBI 3apSAJ0B U PACCTOSIHUSI MEXKY TEIaMHu).

Onextpuueckoe nose. Hanpssk€HHOCTD 35eKTprueckoro noJjs. [IpuHiun cynepno3unum 3MeKTpUuIecKuX
1oJjieH (Ha Ka4eCTBEHHOM YPOBHE).

Hocwutenu snextpuueckux 3apsioB. DiIeMEHTapHbIN nekTpudeckuil 3apsia. Ctpoenue aroma. [IpoBogHuku
U JUBJIEKTPUKH. 3aKOH COXpAaHEHUS 3JIEKTPUUECKOT0 3apsija.

DneKTpuyecKuil TOK. Y CIOBHSI CYILIECTBOBAHUS AJIEKTPUUECKOT0 TOKa. MICTOUHHMKH MOCTOSIHHOTO TOKA.
JlefcTBUS 2JEKTPUYECKOTO TOKa (TEIIOBOE, XMMUYECKOE, MarHUTHOE). DJIEKTPUYECKUH TOK B HKHUIKOCTAX
U razax.

Onektpuyeckas 1enb. Cuiia Toka. DekTpudeckoe HanpsokeHne. ConmpoTHUBIECHUE TPOBOIHUKA. Y IETTHHOE
COMpOTHBIIEHHUE BemlecTBa. 3akoH Oma i1 ydyactka nenu. [locnenoBarenbHoe U napauienbHOE COETUHEHHE
MIPOBOTHUKOB.

PaGota 1 MOITHOCTD AneKTpruyecKoro Toka. 3akoH Jxoyns— JleHna. DnaexkTpuyeckue 1enu U NoTpeOuTenn
ANIeKTpUYecKoi sHepruu B ObITy. KopoTkoe 3aMbIKaHUE.

[ToctostHHbIE MarHuThl. B3auMonencTBue MOCTOSTHHBIX MarHuToB. MarHuTHOe mojie. MarHutHoe mose
3eMJIu U €ro 3Ha4YeHME I )KU3HU Ha 3emiie. OnbIT Dpcrena. MarHuTHOE MoJIe 3JIEKTPUYECKOTO TOKA.
[IpuMeHeHne 3EeKTPOMArHuTOB B TEXHUKE. /[eficTBHE MarHUTHOTO IOJISI HA IPOBOJIHUK C TOKOM.
DJIEKTPOABUTATEIb TOCTOSTHHOTO TOKA. ICroib30BaHME AIIEKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX U
Ha TPaHCIOpPTE.

Omnprter @apazes. SIBnenne anekTpoMaruuTHoM nHAYKIHH. [IpaBumno Jlenma. Dnekrporenepatop. CrocoObl
MOJIyYEHUS JIEKTPUUECKOU SHEPTUH. DIEKTPOCTAHIIUU Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTUH.

Jemoncmpayuu

DneKTpusaus Tein

JIBa poja AJIEeKTPUUECKHX 3apsiIOB U B3aUMOICHCTBUE 3aPsKEHHBIX Tell
YCTpoHCTBO U IUCTBUE IEKTPOCKONA

DneKTpocTaTUYeCKas MHIYKIUS

3aKOH COXpAaHEHMS JIEKTPUUECKUX 3apsA0B

[TpoBOTHUKHU U TUAIEKTPUKU

MonenupoBaHue CUIIOBBIX TUHUHN SIEKTPUUECKOTO MO

HcTouHrKH OCTOSSHHOTO TOKA

© oo NGk Wb PR

JlericTBUS DIEKTPUUECKOTO TOKA
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. 9HeKTqueCKHﬁ TOK B XXUJAKOCTH
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. I'a30BbIl paspsn
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. I/ISMepeHI/IC CHJIbI TOKA aMIICPMETPOM

=
w

. I/I3MepeHI/Ie QJICKTPUYCCKOTO HANPAXKCHUA BOJIBTMCTPOM
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. 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
\]

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

=
oo

. OneIT Opcrena



19. MarnuTHOE 1oJie TOKa. DJIEKTPOMAarHHUT

20. JleiicTBME MarHUTHOTO TOJISl HA IPOBOIHHUK C TOKOM

21 DnekTpoBUraTeNhb MOCTOSHHOTO TOKa

22. VccnenoBanue siBICHUS YIEKTPOMArHUTHOW WHTYKIITHH

23. OnbiTel Dapanes

24. 3aBUCHMOCTb HANPABJICHUS HHIYKIIMOHHOTO TOKa OT YCJIOBHI €r0 BOSHUKHOBEHHS

25. DJIeKTpOreHepaTop MOCTOSTHHOTO TOKA

Jlabopamopusie padbomol u onvimot

OnBITH 0 HAOTFOACHUIO AIEKTPU3ALNNN TET HHAYKIIUEH U TIPU COMIPUKOCHOBEHUHN
UccnenoBanue AeMCTBUS IIEKTPUUECKOTO MOJISl HA MPOBOAHUKU U TUAJIEKTPUKH

COopka 1 mpoBepKa pabOTHI AEKTPUUECKON [EMH TOCTOSTHHOTO TOKa
N3mepenue u perynmpoBaHue CHIIBI TOKa
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N3Mepenne u perynupoBaHue HAPSIKEHUS

6. HccrenoBanue 3aBHCHMOCTH CHIIBI TOKA, HIIYIIIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U
HaNpsHKEHUs Ha pe3UCTope

7. ONBITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTH JIEKTPUUECKOTO COMTPOTUBIICHUS MPOBOJHHUKA OT €T0 JIJTUHBI,
IIJIOIIAIM TTOTIEPEYHOT0 CEYEHUS U MaTepHalia

8. TIpoBepka npaBuiia CIOKEHUS HAPSHKSHHUH MTPH MTOCIIC0BATEIFHOM COSTMHEHUH JIBYX PE3HCTOPOB

9. TlpoBepka mpaBuiia UTsl CHITBI TOKA MTPH APAJIEIEHOM COSAMHEHUH PE3UCTOPOB

10. Onpenenenre pabOTHI AMEKTPHUECKOTO TOKA, HIYIIETO Yepe3 pEe3UCTOP

11. OnpeneneHue MOUTHOCTH IEKTPUUECKOTO TOKA, BBIIEISIEMOM Ha pe3nucTope

12. ViccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA, UIYIIETO Yepe3 JaMIOUKY, OT HAaNpsHKeHHs Ha Hell

13. Onpenenenune KIIJ[ narpeBaTemns

14. ViccnenoBaHue MarHUTHOTO B3aUMO/ICHCTBUS MIOCTOSTHHBIX MarHUTOB

15. V3yueHne MarHuTHOTO TOJIS TOCTOSIHHBIX MarHUTOB MPU UX 00bEIMHEHUH U pa3eeHUU

16. VccnenoBanue AEMCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY

17. OnbIThl, AEMOHCTPUPYIOUINE 3aBUCUMOCTD CUJIbI B3AUMOJICHCTBUS KAaTYIIKU C TOKOM U MarHUuTa OT
CUJIBI TOKA U HAIlpaBJICHUS TOKA B KaTYIIKE

18. V3yueHue neiCTBUS MAarHUTHOTO TOJIs1 HA TPOBOJAHUK C TOKOM

19. KoncrpyupoBaHue U H3ydeHHE PaOOTHI SJIEKTPOJBHUTaATEIS

20. Uzmepenue KI1J] anexkTpoaBUraTebHOM yCTaHOBKH

21. OnbITHI 10 UCCIEIOBAHUIO SBICHUS JIEKTPOMArHUTHON MHAYKIIUHU: UCCIIEOBAHHE N3MEHEHUN
3HAQUEHMS U HAIPABJICHUS] MHAYKIIMOHHOIO TOKa



IIVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

Nzyuenne ¢pusuku B § Ki1acce HAMPaBJICHO HA JIOCTHIKEHUE 00YJaIOUIMMHCS TUYHOCTHBIX,
MeTanpeIMETHBIX U MPEAMETHBIX PE3YJIbTaTOB OCBOCHUS YUEOHOTO MpeMeTa.

JIMYHOCTHBIE PE3YJIbTATBI
Ilampuomuueckoe éocnumanue:
— IMpOSIBIIEHHE UHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOMN (PU3NYECKON HAYKH;
— LIEHHOCTHOE OTHOILIEHUE K IOCTUKEHUSAM POCCUMCKUX YUEHBIX (PU3UKOB.
I'pasxcoanckoe u 0yxo6no-npascmeennoe 6ocnumanue:

— T'OTOBHOCTb K aKTUBHOMY YYaCTHIO B O6CY)KI[6HI/II/I O6HIGCTB€HHO -3HAYHUMBIX U 3TUYCCKUX npo6neM,
CBA3aHHBIX C MPAKTUYCCKUM IMMTPUMEHCHUCM I[OCTI/I)KCHI/Iﬁ (1)I/ISI/IKI/I,

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

— BOCIPHUATHE ICTETUYECKUX KaueCTB (U3NUYECKOI HayKH: €€ TapMOHUYHOIO TOCTPOEHHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH.

l[enuocmu HAYYHO20 NO3HAHUAX

— OCO3HaHUE IECHHOCTHU q)HSquCKOﬁ HAaYKHM KaK MOIITHOI'O MHCTPYMCHTA IMIO3HAHUA MHUpa, OCHOBBIL
Pa3BUTHS TEXHOJIOTUIA, BAXKHEHIIIEH COCTABIISIIONIEN KYJIBTYpPHI;

— pa3BUTHE HAY4YHOH JIFOO03HATEIILHOCTH, HHTEpEca K UCCIIeI0BATENbCKON AeATEIbHOCTH.
Dopmuposanue Kyibmypot 300p06bs U IMOUUOHATLHO20 O1AZONOAYUUA:

— OCO3HaHHUC ICHHOCTHU 0e301acHOTO 06pa3a KM3HHU B COBPEMECHHOM TCXHOJOTHYCCKOM MHUPCE,
Ba’>XHOCTH IIPpaBHJI Oe3omacHOro IOBEACHM Ha TPAHCIIOPTE, HA A0POrax, € 3JICKTPUYCCKHUM U TCIIJIOBBIM
O60py,I[OBaHI/IeM B JOMAIIHUX YCIOBHUAX;

— c(hOopMHUPOBAHHOCTh HaBbIKa pedIeKCHH, TPU3HAHKE CBOETO IIPaBa Ha OLIMOKY U TAKOTO K€ IIpaBa y
JPYroro 4eioBeka.

Tpyooeoe eéocnumanue:

— AKTHUBHOC Y4aCTUC B PCIICHUHU ITPAKTHYICCKUX 3a4aY (B paMKax CEMbHU, IIKOJIbI, TOPOJa, Kpaﬂ)
TEXHOJIOTUUYECKOM M COLMAJIbHOM HaIIpaBJICHHOCTH, Tpe6y1011mx B TOM 4YHUCJIC U (1)I/I3I/I‘IGCKI/IX 3H8.HPII>1;

— HHTEepec K MPaKTUYECKOMY H3Yy4EHHUIO Mpodecchil, CBA3aHHBIX C (PU3UKOM.
JKonozuueckoe 6ocnumanue:

— OpHUCHTAUHA Ha IPUMCHCHUC (1)I/ISI/I‘IGCKI/IX 3HAHMUH JJI1 peuiceHusd 3a1a4 B o0OmacTu OKp}I)KaI-OH_[eﬁ
CpCabl, INITAHUPOBAHUA IOCTYIIKOB U OIICHKU X BO3MOXKHbBIX MOCJIEACTBUN IJI OKPY)KaIOL[Ieﬁ CpCabl,

— OCO3HaHHEe TIN00ATBHOTO XapakTepa SKOJOTHYECKHX MPOOIEM U IMyTel WX pPelIeHusl.
Aoanmauusa o0yuarouie2oca K U3MeHAIUWUMCA YCA0GUAM COUYUATLHOU U RPUPOOHOIL CPEOblL:

— TOTPeOHOCTH BO B3aUMO/ICHCTBUY MPH BHIMOJTHEHUN UCCICOBAHUHA U TPOEKTOB (PU3UUECKOM

HaIMpPaBJIEHHOCTH, OTKPBITOCTh OTBITY ¥ 3HAHUSM JAPYTUX;

— TOBBIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Uepe3 MPAKTHUECKYIO IeATEIbHOCTS;

— 1oTpeOHOCTh B (POPMUPOBAHMM HOBBIX 3HAHHIA, B TOM yHuciie GOpMYyIHUPOBATh UICH, MOHSITHUS,



TUTNOTE3bl 0 (DPU3MUECKUX OOBEKTaX W SBIICHUSX,
— O0CO3HaHHE JePUIMTOB COOCTBEHHBIX 3HAHUHN U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;
— TIUJIAHUPOBAHUE CBOETO PA3BUTHS B MPHOOPETEHUH HOBBIX (DM3MUECKUX 3HAHMIA,

— CTPCMIJICHHUC aHAJIM3UPOBATH U BBIABJIATH B3AUMOCBA3U ITPUPOILI, 06H_I€CTBa U 5KOHOMHUKH, B TOM

YHUCJIE C UCTIOIB30BAHUEM (PU3HUECKUX 3HAHUM;
— OIICHKA CBOUX JICHCTBUH C YUETOM BIMSIHUS Ha OKPYXKAIOIIYIO CPENY, BO3MOKHBIX IJI00aIbHBIX
HOCJIEACTBUH.

METAINIPEAMETHBIE PE3YJIbTATbBI

YHuBepcanabHbIE TO3HABATEIIbHBIC ICHCTBUSA

Ba3zoevie nocuueckue oeiicmeus:
— BBISBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN 0OHEKTOB (SIBJICHUN);
— YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(PUKAIIUKA, OCHOBAHUS JJIs1 0000IIECHHS U CPAaBHEHUS,;

— BBISBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEUNS B pacCMaTpUBaeMbIX (paKTax, NTaHHBIX U HAOIIOACHUSX,

OTHOCIIIUXCA K (1)I/I3I/I'-IGCKI/IM SIBJICHUSM |

— BBIABJIATH IPUYUHHO-CICACTBECHHBIC CBA3H ITPHU U3YUCHUN (1)I/ISI/I‘-IeCKI/IX SIBIICHUUN 1 mponeccCoB;
ACIAaTh BBIBOABI C UCIIOJIB30BAHUEM JCAYKTUBHBIX U MHIYKTUBHBIX yMOSaKHIOquHﬁ, BBIJIBHUT'AaTh

THUITIOTE3bI O B3AMMOCBA34IX (1)I/I3I/I‘ICCKI/IX BCJIIMYHH,

— CaMOCTOSITEIHLHO BBIOMPATh CIIOCO0 pelieHrs yaeOHoH GrU3nvIecKoi 3aaaun (CpaBHEHUE HECKOJIbKUX
BapHaHTOB PEIICHMs, BEIOOP HanOoIIee TOIXOIAIIETO ¢ YIETOM CaMOCTOSITEIHHO BBIACIICHHBIX
KpUTEPHUEB).

Ba3zoenvie uccnedoeamennvckue oeiicmeus:
— HCIOJIb30BaTh BOMPOCHI KAK UCCIIEIOBATEILCKIUI HHCTPYMEHT MO3HAHUS;

— IIPOBOJMUTH I10 CAMOCTOATCIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN (bPISI/I‘ICCKI/Iﬁ
OKCIICPUMCHT, HEO0O0JIBIIIOE HCCIICIOBAaHUC (bHSPI“IGCKOFO SIBJICHUS,

— OLCHHUBATh HA IPUMCHUMOCTb U JOCTOBCPHOCTH I/IH(bOpMaHI/IIO, IOJIYYCHHYIO B XOJ1€ UCCIICIOBAHUA
WA OKCIICPUMCHTA,

— CaMOCTOATCIIbBHO (I)OpMy.]'II/IPOBaTB O606H.[€HI/I${ W BBIBOJBI IIO pE3YyJIbTaTaM HpOBeI[éHHOFO
Ha6J'IIOI[eHI/IH, OIIbITa, UCCIICAOBAHUAA,

— IHPOrHo3UpPOBaATH BOSMOIKHOC JanbHelIee Pa3BUTUC q)HSI/I‘leCKI/IX IIPpOLECCOB, a4 TAKKC BbIIBUI'aTh
MMpEAIOJIOKCHUA 00 ux Pa3BUTHHU B HOBLIX YCJIOBUAX U KOHTCKCTAaX.

Paboma c unghopmayuei:

— TPUMEHSTH PA3JINYHbIE METO/Ibl, HHCTPYMEHTHI U 3alpOChl TP MOUCKE U 0TOOpe MHPOPMALIUH WIH
JAHHBIX C YUETOM MPEUIOKEHHON yueOHOH (pHu3nuecKoi 3a1auu;

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

— CaMOCTOSTENIHO BBIOMPATh ONTHUMAJIbHYIO (POPMY MpeACTaBICHUS HHPOPMAIIUKN U WILTIOCTPUPOBATH
pelaemble 3a/1a41 HECJIOKHBIMU CXEeMaMH, AMarpaMMaMu, HHOM rpaduKoi U X KOMOMHALIUSAMH.

YHuBepcanbHble KOMMYHUKATHUBHBIC IEHCTBUSA



Obwenue:

— B X0Jie 00CY)XJIeHHs y4eOHOTO MaTepuaa, pe3yJabTaToB JJad0OpaToOpHBIX paboT U MPOEKTOB 33/1aBATh
BOIPOCHI TI0 CYIIECTBY OOCYXIaeMOW TeMbI M BbICKa3bIBaTh HUJICH, HAILICJICHHBIC HA PEIICHHUE 33aa4d U
nojiep kanue OJ1aroxenaTeTbHOCTH OOIICHHMS;

— COIOCTaBJIATh CBOU CYXJIEHUS C CYXKACHUAMU IPYIMX YYaCTHUKOB JMAJIOra, 0OHapyKUBaTh
pasinyue U CXOACTBO MO3ULMI; BEIPAKATH CBOKO TOUKY 3PEHUS B YCTHBIX M IMCBMEHHBIX TEKCTaX;
MyOJIMYHO TPEACTABIATH PE3YJIbTATHI BBIOJHEHHOTO (PH3UYECKOTO OTIBITa (IKCIIEPUMEHTA,

HCCTIEI0BaHUS, IPOCKTA).
Coemecmuasn 0esamenbHOCHb (COMPYOHUUECB0):

— IMOHUMAThb U UCIIOJIB30BaTh NPCUMYILCCTBA KOMaHI[HOI\/JI n HHHHBHI{y&HBHOﬁ pa6OTI>I Ipu pCIICHUA

KOHKPETHOM (pr3nyeckoi mpoOiemsl;

— TMPUHUMATH IIEJIM COBMECTHOM JCSATEIHHOCTH, OPTraHU30BBIBATH JEHCTBUS 10 €€ JOCTHIKEHUIO:
pacrnpenensaTh poyik, 00CYX1aTh MPOIECCHl M Pe3yIbTaThl COBMECTHOU pabOThl; 0000111aTh MHEHHS
HECKOIBKUX JIFOJIEH;

— BBITIOJIHATH CBOKO 4aCTh pa60TI)I, AOCTUTasA KAUECTBCHHOI'O pE3YyJIbTaTa M0 CBOEMY HAITPABJICHUIO 1

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

chopMyIUPOBAaHHBIM YJACTHUKAMH B3aMMOICHCTBHSI.

YHuBepcaabHbIE PErYISTUBHBIE ACHCTBUS

Camoopzanumuuﬂ:

— BBISIBJISATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYALHSIX, TPEOYIOMUX JJIs perieHust GU3nIeCKux
3HAHWI;

— OPUEHTUPOBATHCS B PA3IMYHBIX MMOJX0AaX MPUHATHUS PELICHUN (MHIUBUAYAIbHOE, IPUHSATHE
pElIeHUs B IPYIIE, IPUHATHE PEIICHUN TPYIIoil);

— CaMOCTOSITEJBHO COCTABIATH aJITOPUTM petieHHs (GU3HMUeCKOM 3a1a4 WK IJIaHA UCCIIEA0BaHUS C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH, apryMEHTUPOBATh MpeiaraeMble
BapUAHTHI PEILICHUII;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTh 32 PEIICHHUE.
Camoxonmpons (peghnexcusn):
— J1aBaTh aJICKBATHYIO OLICHKY CUTYaIlMH U Mpeajiarath IiaH e€ U3MEHEeHHUS,

— OOBSCHATH IPUYUHBI IOCTHKEHUS (HETOCTHKEHUS) pe3yIbTaTOB AESTEIbHOCTH, 1aBaTh OLIEHKY
NpUOOPETEHHOMY OTIBITY;

— BHOCHUTDB KOPPCKTHUBEI B AICATCIILHOCTD (B TOM 4YHCJIC B XO BBIIIOJIHCHU A (1)I/I3I/I‘ICCKOFO HUCCICI0BaHUA
nIn HpOCKTa) Ha OCHOBC HOBBIX O6CTO$[TCJ'IBCTB, HN3MCHHUBIIUXCA CHTyaHHﬁ, YCTaHOBJICHHBIX OIJ_II/I6OI(,
BO3HHKIIINX pr,Z[HOCTCI‘/’I;

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

— CTaBHTh ce0s Ha MECTO APYroro 4e€jioB€Ka B XO€ Criopa Wik JUCKYCCHUU HA HAYYHYIO TCMY,

IMOHUMATb MOTUBBI, HAMCPCHUA U JIOTUKY APYyroro.



Ilpunamue ceoa u opyzux:

— TPU3HABATh CBOE MPABO HA OIIMOKY MPH pelIeHUH (PU3NYECKHX 3a/1a4 WIH B YTBEPXKICHUSAX HA
Hay4HbIE TEMBI U TAKOE K€ IIPAaBO APYrOro.

HNPEAMETHBIE PE3YJIbTATBI

ITpenmeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE JOJLKHBI OTPaXKaTh CYOPMUPOBAHHOCTD Y O0yJAIOMIHUXCS
YMCHHM:

— HCIIOJIb30BaTh MOHATHS: Macca U pasMepbl MOJIEKYJI, TEIJIOBOE JBHKEHUE aTOMOB M MOJIEKYIL,
arperaTHbBIE COCTOSHHS BEIIECTBA, KPUCTAJUINYECKHE U aMOpP(HBIE Tela, HACBHIIIEHHBIA U HEHACHI -
LIEHHBIN Map, BIAKHOCTh BO3AyXa; TEMIIEPATYPa, BHYTPEHHSIS SHEPTUs, TEIJIOBOU JIBUTaTEb;
AJIEMEHTAPHBIN ANEKTPUUECKUH 3apsifl, IEKTPUUIECKOE M0JIE, IPOBOJHHUKHN U TUIIEKTPUKH, TOCTOSHHBIN
NEKTPUYECKUI TOK, MArHUTHOE T0JIE;

— pa3nuuaTh SABJIEHUS (TEIIOBOE paclliipeHHe/ckaThe, Teronepeada, TeioBOe paBHOBECHE,
CMa4yMBaHUE, KaMWUIAPHBIC SIBJICHUS, HCTIApEHHE, KOHIEHCAIUS, TIJIaBJIEHUE, KPUCTAIA3AIUS
(oTBepeBaHME), KUIIEHUE, TETUIONEpeada (TeTUIONPOBOTHOCTh, KOHBEKIIHS, H3ITYICHHE); dJICKTPU3AITUS
TeJl, B3aMMOJICHCTBHE 3apsA0B, IEHCTBHS JIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOICHCTBHE
MarHuTOB, IEMCTBHE MAarHUTHOTO TIOJISI HA TIPOBOIHUK C TOKOM, SJIEKTPOMArHATHASI MHIYKIIHS ) TIO OTIH -
CaHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OTIBITOB, JEMOHCTPUPYIOIIHNX JaHHOE (PU3HUECKOE

SIBJICHHUE,

— pAacro3HaBaTh MPOSIBIIEHUE U3YYEHHBIX GU3NYECKUX SBICHUN B OKPY)KAIOIIEM MUpPE, B TOM YHUCIE
¢buznueckue SBICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSXKEHUE U KalMIIISIPHBIC SIBJICHUS B IPUPO/IE,
KpUCTAILJIBI B IIpUpoae, n3inyuenue ComHila, 3aMep3anue BoJ0EMOB, MOpCKUe Opu3bl, 00pa3oBaHue
pOCBI, TyMaHa, UHesl, CHera; 3JIEKTPHUUECKUe SBJIEHUS B aTMOc(hepe, FIEKTPHUUECTBO KUBBIX OpPraHU3MOB;
MarHuTHOE 1oJje 3eMi, Apeid Moo CoB, poJib MArHUTHOTO MOJIS 71 )KU3HU Ha 3eMJie, MOJISIPHOE CH -
SIHUE; TIPH 3TOM N1E€PEBOIUTH MPAKTUUYECKYIO 3a7]a4y B YUeOHYI0, BBIJICNATH CYILIECTBEHHBIE
CBOMCTBa/MpU3HAKN (PUZNUECKHUX SBICHUII;

— OIIMCbIBAThb U3Y4YCHHBIC CBOMCTBA TeN U (1)I/I3I/I‘IGCKI/I6 SABJICHUS, UCIIOJIB3Ys (1)I/ISI/I“I€CKI/I€ BCIINYHNHBI
(TeMnepaTypa, BHYTPCHHAA SOHCPIUAa, KOJIMYCCTBO TCIUVIOTHI, YACIbHAA TEMI0EMKOCTh BC€IICCTBA,
YAClbHasd TCIUIOTA IVIaBJICHUA, YACIbHAsA TCIIOTA Hap006pa3OBaHI/I5I, yACIbHaA TCILJIOTa CropaHus
TOIIJINBA, KOS(l)(I)I/II_[I/IeHT IIOJIC3HOT'O HeﬁCTBHH TETJIOBOM MallnHbl, OTHOCUTCJIbHAA BJIA’)KHOCTH BO3yXa,
BHGKTpI/I‘IeCKI/Iﬁ 3apsan, Cujia TOKa, SJICKTPHUICCKOC HAIIPSAKCHUEC, COIIPOTUBJICHUE ITPOBOJHNKA, YACIIBHOC
COIIPOTHUBJICHUEC BCUICCTBA, pa60Ta W MOITHOCTD JJICKTPHUYCCKOI'O TOKa); IIpHU OIMHUCAHUHN ITPABUJIBHO
TpPaKTOBATb (bHSH‘ICCKI/Iﬁ CMBICJI UCITIOJIB3YEMBIX BCJINYHH, 0003HaYEHUS U CAMHUIIBI (1)I/I3I/I‘I€CKI/IX
BCIINYNH, HAXOAUTH q)OpMy.HBI, CBA3bIBAIOIIUC NAHHYIO (bHSH‘ICCKYIO BCJIMYNHY C APYTUMH BCIINUMHAMU,
CTPOUTH l"pa(l)I/IKI/I HN3YUYCHHBIX 3aBUCHMOCTEN (I)I/I3I/I‘ICCKI/IX BCJIIMYMH,

— XapaKTEepHu30BaTb CBOMCTBA TCII, (1)H3I/II-ICCKI/IC SIBJICHUS U IPOLUCCChI, UCITOJIE3Yyd OCHOBHBIC
TITOJIOXKCHUA MOJ'ICKy.]'IHpHO-KPIHGTH‘IGCKOfI TCOPpHUU CTPOCHUA BCIICCTBA, IPUHIHAII CYTICPIIO3ULINN mnoJjen
(Ha Ka4CCTBCHHOM ypOBHC), 3daKOH COXpaHCHHA 3apsJad, 3aKOH Owma AJIg ydaCTKa Oe1n, 3aKOH Z[)KOYJ'IH -
.HCHI_[E[, 3aKOH COXPAaHCHUS SHCPIruu; Ipu 3TOM AaBaTh CJIIOBCCHYIO (I)OpMYJ'II/IpOBKy 3aKOHa M 3aIllMChIBaTh
€ro MaTCMaTUYCCKOC BBIPAKCHUC,

— OOBSCHATH (PU3NUECKUE MPOLIECCH U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYyalui
MPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBISBIATH IPUUYNHHO-CIIEACTBEHHBIE CBSI3H, CTPOUTH 00BSIC-
HeHue u3 | - 2 IoTH4ecKuX 11aroB ¢ ornopoii Ha 1 - 2 U3y4eHHBIX CBOMCTBA (PU3NYECKUX SIBIICHHM,

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



3aKOHBI U (JOPMYJIBI, CBSI3bIBAIOIINE (PU3NUECKUE BEIMUMHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4u
3aMUCBIBATH KPATKOE YCIOBHE, BBISBIATH HEAOCTATOK JTAHHBIX ISl PEIICHUS 3a/1a41, BEIOMPATh 3aKOHBI
1 GopMyIibl, He0OXOAUMBIE IS €€ PeIeHNs, IPOBOJUTH PACYETHI U CPABHUBATH MOJYYCHHOE 3HAYCHHE

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

— pacio3HaBaTb Hp06JI€MBI, KOTOPBIC MOXXHO PCIINUTD IIPHU IMOMOIITN (1)I/I3I/I‘ICCKI/IX MCTOHOB; UCIIOJIb3YA
OIMMCAaHUC UCCIICAOBAHMs, BEIACIATE HPOBECPACMOC ITPCAIIOJIOKCHUC, OLICHUBATL ITPABUJIIBHOCTDL IOPAAKA
MMPOBCACHUA UCCIICAOBaHMs, 1CJIaTh BbIBOAbI;

— TIPOBOJMTH OIIBITHI IO HAOIIOJCHNUIO (PU3UUYECKHUX SBICHUN MU (PU3HMUECKIX CBOWCTB TEJ
(KanwIsipHbIE SIBJICHUS, 3aBUCHMOCTb JJaBJICHUSI BO3lyXa OT €ro 00bEMa, TeMIIepaTypbl; CKOPOCTH IPO-
11ecca OCThIBAaHUS/HArPEBAHUS TP U3TyYCHNH OT L[BETA U3ITy4aroleH/OTIONaroNnel TOBEPXHOCTH;
CKOPOCTb MCIIapEHUs BOJIbI OT TEMIIEPATYPhI )KMJIKOCTH U IIJIOLIAAN €€ IOBEPXHOCTH; SIEKTPU3ALUS TE
1 B3aMMOJICHCTBHE IEKTPUUECKUX 3apAI0B; B3aUMO/IEHCTBUE TIOCTOSTHHBIX MarHUTOB, BU3YyaJIU3alIUs
MarHUTHBIX M0JIEH TIOCTOSIHHBIX MarHUTOB; I€MCTBUS MarHUTHOTO I0JIS HA IPOBOJHUK C TOKOM,
CBOMCTBa 3JIEKTPOMAarHuTa, CBOMCTBA AIEKTPOABUraTelIsl MOCTOSIHHOTO TOKa): (OpMYyIUpPOBATH
IIPOBEpsiEMbI€ MPENAIOJI0KEHUS], COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO 000PYI0BaHUS; OMIUCHIBATh
XOJ1 OTbITa U (GOPMYJIUPOBATh BHIBObI;

— BBIIIOJHATH MIPAMBIC U3MCPECHUA TEMIICPATYPHI, OTHOCHUTEIIbHOM BIIAXKHOCTH BO31yXa, CUJIbI TOKa,
HAIps>KCHUA C UCITOJIb30BAHUEM aHAJIOT'OBBIX HpI/I60pOB 1 JaTYUKOB (1)I/ISI/I'—I€CKI/IX BCJIIMYHH, CPaBHUBATH

pe3ynbTaThl U3MEPEHUH C YIETOM 3aJaHHON aOCOIOTHOM MOTPEITHOCTH;

— MPOBOAMTH MCCIICIOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKOM BEIIMUNHBI OT JPYTOH ¢
WCIIOJIb30BAHUEM TIPSIMBIX U3MEPEHUH (3aBHCUMOCTD COITPOTHUBJICHHS MPOBOJHUKA OT €TO JIJTUHBI,
TIJIOIATA TTOTIEPEYHOTO CEYCHUS M YICIBHOTO COMPOTUBIICHUS BEIECTBA IMPOBOIHUKA; CHIIBI TOKA,
HIYIIEro Yepe3 MPOBOIHUK, OT HAMPSHKEHUS Ha TPOBOIHUKE; HCCIIEIOBAHUE TIOCIICIOBATEIHFHOTO H T1a-
paUIETLHOTO COEAMHEHUH TTPOBOJHUKOB): TIFIAHUPOBATh MCCIICIOBaHNE, COOUPATh YCTAHOBKY U
BBITIOJTHATE U3MEPEHUS, CIACAYS MPEAT0KEHHOMY IIIaHy, (PUKCHPOBATH PE3yJabTAThI OJTY4CHHOU
3aBMCHMOCTH B BHJIC TaOJIMI ¥ TPaUKOB, JAeJIaTh BHIBOJIBI 110 PE3yJbTaTaM HCCIICIOBAHNS,

— MIPOBOAUTH KOCBEHHBIE U3MepeHUsl (PU3NUECKUX BeNUUHH (yesIbHAas TeIIOEMKOCTh BEIIECTBA,
COMPOTHBIICHUE MMPOBOIHUKA, PA00OTA U MOILIHOCTb AJIEKTPUUECKOIO TOKA): IJIAHUPOBATH U3MEPEHHUS,
coOuparh SKCIIEPUMEHTANIBHYIO YCTAHOBKY, CIIEAYsI MPEAT0KEHHON HHCTPYKIIUHU, U BBIYUCIIATH

3HAYEHUE BEIMYUHBI;
— coOmoaaTh NMpaBuiia TEXHUKH 0€30IMaCHOCTH MpH paboTe ¢ 1abopaTopHbIM 000PYIOBAHHUEM;

— XdpaKTCPHU30BaATb IIPUHIUIIbI I[eﬁCTBHﬂ N3YYCHHBIX HpI/I60pOB N TCXHHUYCCKHUX yCTpOﬁCTB C OHOpOﬁ
Ha UX OIMKUCaHUsA (B TOM 4YHCJIC: CUCTEMA OTOINICHUSA JOMOB, TUT'POMETP, I1apOBasi Typ6I/IHa, aMIICpMETP,
BOJIbTMCTD, CUETUYHK BHeKTqueCKOﬁ OHEPTUH, 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 SIBIICHUHN U HCO6XOI[I/IMBIG
(I)I/IBI/ILICCKI/IC 3aKOHOMCPHOCTH;

— pacio3HaBaTh IMPOCTHIC TCXHUYCCKHUC YCTpOﬁCTBa U UBMCPUTCIILHBIC HpI/I60pBI o CX€MaM U
CXCMATUYHBIM pPUCYHKaAM ()KHI[KOCTHBIﬁ TCPMOMCETP, TCPMOC, ICUXPOMETP, TUTPOMETP, ABUTATCIIb
BHYTPCHHCTO CropaHusd, 3JICKTPOCKOII, pCOCTaT); COCTAaBJIATH CXEMBbI JICKTPUICCKUX Lerei ¢
MOCJICAOBATCIIbHBIM U MMAPAJUICIIbHBIM COCAUHCHUCM 3JICMCHTOB, pa3jindas YCJIOBHBIC 0003HaUCHUS
QJICMCHTOB 3JICKTPUYCCKUX ueneﬁ;

— TPUBOJAUTH MIPUMEPHI/HAXOAUTh HH(OPMAIIHMIO O IPUMEPAX MPAKTUYECKOTO HCIIOJIb30BAHMS



(bu3MYECKUX 3HAHMI B IOBCETHEBHOM JKMU3HHU I oOecTieueHus: 6€30MacHOCTH Py 00paIieHuu ¢ mpuodo-
pamMu ¥ TEXHHYECKUMHU YCTPOMCTBAMU, COXPAHECHHUS 3I0POBbsI M COOTIOACHHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUSI B OKPY>KaIOIIeH cpee;

— OCYIIECTBIISATH MOUCK MHPOPMAITUN PU3NIECKOTO COoepKaHus B ceTu VIHTEpHET, Ha OCHOBE
UMEIOIIUXCS 3HAHUIA U TIYTEM CPAaBHEHUS JOTIOTHUTEBHBIX HCTOYHUKOB BBIICTATH HHPOPMAIIHIO,

KOTOpasi SIBJISIETCS IPOTUBOPEUNBOM WIIM MOKET ObITh HEIOCTOBEPHOI;

— HCIIOJIb30BAaTh MPH BHITIOJIHEHUH Y4eOHBIX 33/IaHUI HAyYHO-TIOMYJISIPHYIO INTEPaTypy PU3NIECKOTO
COJZIEpKaHUs, CIIPaBOYHbIE MaTepHUalbl, pecypcsl cetu HTepHeT; BiIageTh NpuéMamMmu
KOHCTIEKTHPOBAHUS TEKCTa, peoOpa3oBanus MH(POPMAILINK U3 OJTHON 3HAKOBOW CHCTEMEBI B JIPYTYIO;

— Co03/aBaTh COOCTBEHHbIE MMCbMEHHBIE U KpAaTKUE YCTHBIE cOO0IIeHHs, 000011as HHPOpMAIUIO U3
HECKOJIbKUX HCTOYHUKOB (PU3NYECKOTO COAEPIKAHMUS, B TOM YHCIIE MyOIMYHO MPEACTABIATh PE3YJIbTAThI
MIPOEKTHOM WJIM UCCIIE0BATENbCKOM AEATEIbHOCTH; IIPU TOM I'PaMOTHO UCHOJIb30BaTh U3yUEHHBIN

MOHATUIHBIN anmapaT Kypca (pU3UKH, COTPOBOXKAATH BHICTYIUIEHHUE MTPE3eHTAIINEH;

— TIpH BBINIOJIHEHUH Y4€OHBIX IPOEKTOB U HCCIEI0BaHUM (PU3NYECKUX MTPOLIECCOB PACIIPENETTh
0053aHHOCTH B TPYIIIE B COOTBETCTBUH C MMOCTABJIEHHBIMH 3a/1a4aMH, CIIEIUTh 32 BHINOJIHEHUEM IIJIaHa
NeUCTBUI U KOPPEKTUPOBATH €T0, a/IEKBaTHO OLICHWBATh COOCTBEHHBIN BKJIA]] B AEITEIbHOCTD IPYIIIIbI;

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



TEMATHYECKOE IINTAHUPOBAHHUE

C M3JI0)KeHHEeM 000CHOBAaHHH aTOMHOI! rUMoTe3sl (CMbICIOBOE YTeHHE). OLeHKa yOeANTeIbHOCTH
3THX 000CHOBAHUI;

OOBsicHeHHE GPOYHOBCKOTO ABHIKEHHUS, SIBICHHS T (y3HUN pasiunauil MeK1y HUMH Ha OCHOBE
MOJIOKEHUI MOJICKYJISIPHO-KHHETHYECKON TEOPHH CTPOCHUS BEIECTBA;

OO6bsCHEHNE OCHOBHBIX Pa3JIM4Miil B CTPOCHHHU Ia30B, KHKOCTEH U TBEPJBIX TEI C HCIIONB30BAaHHEM
MOJIOKEHUI MOJICKYJIIPHOKMHETHYECKOM TEOPUH CTPOCHHMSI BEIIECTBA;

TIpoBe/ieHNE ONBITOB 10 BHIPALIMBAHUIO KPHCTAIIIOB TOBAPEHHOW COJIM MM caxapa;

TIpoBeseHue 1 00BACHEHHUE ONBITOB, IEMOHCTPHPYIOLIMX KAHIUISIPHBIE SBJICHHS U SBJICHHE
CcMa4YMBaHHS;

OOBsiCHEHHE POJIH KAMJUISIPHBIX SBJIEHHI UIs OCTYIJICHHUS BOABI B oprann3m pacrennii (MC —
Ouoiorus);

Ha6uionenue, nposeieHHe U 00bSCHEHHE OINBITOB 10 HAOIIOCHUIO TEIIOBOTO PACIIUPEHNUS I'a30B,
JKUJIKOCTEH M TBEPIBIX TElI;

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

TIpoBeeHUE ONBITOB, JEMOHCTPUPYIOIIHUX 3aBHCUMOCTb JAaBJICHUS BO3JlyXa OT €ro o0béMa u
HarpeBaHMs MM OXJIAXKACHHS, U X 00BICHEHHE HA OCHOBE aTOMHO-MOJICKYJISIPHOTO YUCHHUS;
AHanu3 NpaKTUYECKUX CUTYAIUi, CBSI3aHHBIX CO CBOMCTBAMM I'a30B, )KUJIKOCTEH U TBEPIBIX TEIT;

Ne HanmeHnoBanue pa3aeioB U TeM KoanuecTBo yacos Jara Buabl 1eT€IbHOCTH Buanbl, DJIeKTPOHHBbIE
/Il | IporpamMMsl H3yYeHHUst dopmbr (uudposbie)
BCero | KOHTPOJbHbIE | MPAKTHYECKHE KOHTPOJIsl o0pa3oBaTeJbHbIE
pa6oThI pa6oThI pecypcnl
Paznen 1. TenyioBble siBJIeHHS
1.1. | CTtpoenue u cBoiicTBa BemecTBa | 7 0 1 HaG:roieHne n MHTepIpeTalys ObITOB, CBUIETEILCTBYIOMINX 00 aTOMHO-MOJIEKYJISIPHOM CTPOCHUU | Y CTHBII yaupy
BEIIECTBA: ONBITHI C PACTBOPEHHUEM PA3IIMYHBIX BELIECTB B BOJE; orpoc;
Perrenue 3a1a4 1o OleHNBAaHUIO KOJMYECTBA AaTOMOB HJIM MOJIEKYJI B €IMHUIIE 00BEMa BELIECTBA; ITucbeMenHbIit
AHaJn3 TeKCcTa IpeBHUX ATOMUCTOB (Hanpumep, Gpparmenta mosmsl Jlykpenns «O npupoxe Bemeii») | kKoHTpous;
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O60cHOBaHNUE IIPaBUII H3MEPEHHSI TEMIIEPATYPBI;

CpaBHEHHE Pa3INYHBIX CIIOCOOOB H3MEPEHNUS H KA TEMIIEPaTyPBl;

Ha6unioenne i 00bsICHEHHE ONBITOB, AEMOHCTPUPYIOIIMX H3MEHEHHE BHYTPEHHE SHEPrUuu Teja B
pesysbTare Telionepesadi u paboThl BHEIIHHX CHIT;

Ha6uoienne n 00bsICHEHHE OIBITOB, 00CYKACHHE IIPAKTUYECKUX CHTYALUH, IeMOHCTPUPYIOIHX
pasJIMYHbIe BH/IbI TEIIONEPEauH: TEIIONPOBOJHOCTh, KOHBEKIHIO, H3IIyYCHHUE;

HccnenoBanue siBICHHS TEII000MEHa IIPH CMELIMBAHHH XOJOXHON M ropsiueii BOJbI;
Ha6uioieHre yCTaHOBJIEHHSI TEIJIOBOrO PABHOBECHS MEXK/Ly TOpsAYeii M XOJOAHON BOIOIA;
Onpenenenne (M3MepeHNE) KOJIHYECTBA TEILIOTHI, IIOJyYEHHOr'0 BOJOM IIPH TEII000MeHe ¢
HArpeThIM METaNIMIECKUM LUIIHHIPOM;

Onpenenenne (M3MepeHUE) yACIbHON TEIIIOEMKOCTH BEIIECTBA;

PenreHne 3a/1a4, CBSI3aHHBIX C BBIYUCICHHEM KOJIHYECTBA TEILIOTHI U TEIUIOEMKOCTH IIPH
TEII000MEHE;

AHaJIH3 CUTyalHil IPAaKTHYECKOr0 HCII0JIb30BAHMUS TEIIIIOBBIX CBOWCTB BEIIECTB U MATEPHAJIOB,
HaIpHMeEp B LEJsX dHEProche peskeHUs: TEIION30JISLIS, SHEeprocoeperaonine Kphliim,
TEPMOAKKYMYJISTOPBI  T. 1.;

HaGuoieHue sBIICHUI HCIIAPEHUS U KOH/ACHCALNH;

HccrnenoBaHue mporecca UCIapeHHs Pa3InYHbIX KUIAKOCTEH;

OOBsiCHEHHE SIBIICHUI HCTIAPEHHsI U KOH/IEHCAlMU Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO YUEHHUS;
HaGuoenne 1 00bsICHEHHE MpOLiecca KUITEHHsl, B TOM YHCIIe 3aBUCHMOCTH TEMIIEPATypbl KHIIEHHS
OT JIaBJICHHUS;

Omnpeznenenue (M3MEepeHNE) OTHOCUTEIIBHON BIAXKHOCTH BO3JyXa;

Hab6uronenne nporecca miaBieHusi KPHCTaUIMYECKOro BEeCTBa, HapUMep JIb/a;

CpaBHEHHE MPOLECCOB IJIABJICHUs] KPUCTAJUIMYECKHUX TeJl M Pa3sMsArdeHus IIPH HarpeBaHuu
aMopdHBIX Tel;

Omnpezaenenue (M3MepEeHUE) YACIbHON TEIIOTHI IaBJeHus JibJa. OObsICHEHUE SBICHUHN MIIaBICHUS
M KPHCTAJUIN3AIlMU Ha OCHOBE aTOMHO-MOJICKYJIIPHOTO yUCHUSI;

Peenne 3a1a4, CBA3aHHBIX C BBIYMCIEHHEM KOJIMYECTBA TEIUIOTHI B IPOIIECCAX TEILIONEepe Ayt IPH
MJIABJICHUH M KPUCTAIUIM3ALUH, HCIAPEHUH U KOH/ACHCAINH;

AHanM3 CHTYyalHil IPaKTHYECKOro MPUMEHEHUS SBJICHUH IIaBICHHUS ¥ KPUCTAJUIN3AIMH, HAIIpUMep,
MOJIy4eHHe CBEPXUUCTHIX MAaTEPUAIIOB, COJIEeBAst TPeIKa U Jp.;

Ananu3 paboTbl 1 00bsACHEHNE IPUHIIUIA JAEHCTBUS TEIIOBOIO IBUraTe s,

BbrlunciieHne KOJIMYeCTBA TEIIOTHI, BHIACIAIONIEroCs IPU CrOPaHUH PA3IMYHBIX BH/I0B TOIUINBA, H
KII/I nBuraresns;

OO0cyxaeHHe YKOJOIMUECKHX MOCNIEICTBUI HCIOIb30BaHUs JBUraTeNel BHYTPEHHErO CrOpaHus,
TEIUIOBBIX U TUApodIekTpocTanuuit (MC — 9KoIOrusl, XUMHUs);

VYcTHbli
orpoc;
[MucbMeHHbII
KOHTPOJIb;
KonTponbnas
pabora;

3auerT;
ITpakruueckas
pabora;

Coepnnardopma

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

SIBJICHHU

2.1

DJIeKTpUYeCcKHe 3apsiibl.
3apsizkeHHBIE TeJIa 0 UX
B3auMojelicTBUE

;

Ha6nroaeHne u mpoBeICHUE OMBITOB O YICKTPU3AI[UH TEJ IIPU CONMPHUKOCHOBEHUH U WHIYKIUEH;
Ha6moaenne u 00bsICHEHNE B3aUMOICHCTBHS OMHOMMEHHO M Pa3HOMMEHHO 3apsKEHHBIX TEJ,
OObsICHEHHE PUHIUIA JCHCTBUS IEKTPOCKONA;

OOBbsicHEHHE SIBICHUHN IICKTPU3ALNH IPH CONPUKOCHOBEHHH TEJI U MHYKIHEH C HCITOIb30BaHHEM
3HAHUH 0 HOCHTEISIX dJICKTPUICCKHUX 3apPsI0B B BEIIECTBE;

Pacno3naBaHue 1 00BSICHEHUE SBJICHHU I 2JICKTPH3AIMH B IOBCEAHEBHOW KU3HU;

Ha6umtoienne n 00bsICHEHHE OIBITOB, HIUTIOCTPHPYIONIMX 3aKOH COXPAHCHUS YIEKTPHIECKOT0
3apsnaa;

Ha6utoieHne OnmbITOB 0 MOACIHPOBAHUIO CHIIOBBIX JIMHHUI DIICKTPHUYECKOTO MO,
HccnenoBanue AeHCTBHS SIEKTPUYESCKOTO MMOJISE HA TIPOBOJHUKH U THIICKTPHKH;

YcrHblit
orpoc;
[MucemeHHbIH
KOHTPOJIb;

y4u py




2.2. | IocToSTHHBII IeKTPUYECKHIi 20 10 Habnronenne pa3uaHbIX BUIOB IEHCTBUS SJICKTPUIECKOT0 TOKA M OOHAPYIKCHHUE STUX BHJIOB Ycrublii POII
TOK JIeHCTBUS B TIOBCEAHEBHON KU3HH; orpoc;
COopKa M HCIIBITAHKE YIEKTPHYECKOH IeNN MOCTOSHHOTO TOKA; ITucbsMeHHBII
M3mepenne cuibl TOKa aMIIEpPMETPOM; KOHTPOJIb;
M3MepeHne 3eKTpHYECKOro HAIPSKEHHS BOILTMETPOM; KonTposnbHas
IIpoBenenune u 0OBSICHEHNE OIBITOB, IEMOHCTPUPYIONINX 3aBUCUMOCTH JIEKTPUIECKOTr0 pabora;
CONPOTHBIICHUS IIPOBOAHUKA OT €0 JUIMHBI, IIJIOMIATH ITOIEPEYHOT0 CEYCHUS U MaTepuaa; 3auer;
HccnenoBanue 3aBUCHMOCTH CHIIBI TOKa, IIPOTEKAIOIIEro Yepe3 PE3UCTOp, OT CONPOTUBIICHUS ITpakTuyeckas
pes3ucTopa ¥ HAPsDKEHHUSIHA PE3UCTOPE; pabora;
ITpoBepka mpaBuIIa CI0KEHHS HAPSKEHUH TPH ITOCJIEA0BATEILHOM COSANHEHHH JIBYX PE3UCTOPOB;
ITpoBepka mpaBuiIa Ui CHIIBI TOKA IIPH TapAJUICIbHOM COCIMHEHUN PE3UCTOPOB;
AHaJn3 CUTYalHi 10CJIe0BAaTEJIFHOTO ¥ ITapajlIeIbHOTO COeANHEHHS IIPOBOTHUKOB B JOMAITHUX
EKTPUUYECKUX CETSX;
Pemrenne 3aa4 ¢ ncrnosnp3oBanneM 3akoHa Oma 1 GopMys1 pacdéra 3JeKTPHIECKOro COMPOTHBIICHHS
MPH [OCIIEIOBATEIBHOM H IapaJlIeIbHOM COCIMHEHUH TPOBOJIHUKOB;
OmnpenesieHre paboTHI IEKTPUIECKOTO TOKA, MPOTEKAIOIIEr0 Yepe3 pe3nucTop;
OmnpeesieHHEe MOIHOCTH YJIEKTPUIECKOTO TOKA, BBIIEISIEMOIT Ha PE3UCTOPE;
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA Yepe3 JIAMITOYKY OT HAIIPsDKESHUS Ha HEl;
Omnpenenenune KIIJ HarpeBaTens;
HccnenoBanne npeo6pa3oBaHus SHEPTUU MIPHU MOIbEME IPpy3a dJICKTPOBUTATEIICM;
OOBsICHEHUE YCTPONCTBA M IPUHIMITIA ACHCTBHS JOMALTHHUX JICKTPOHATPEBATEIBHBIX TPHOOPOB;
OOBsICHEHUE TPUYMH KOPOTKOr0 3aMBbIKaHUs ¥ IPUHIMIIA ACHCTBHS MIaBKUX HPETOXPAHHUTEIICH
Penrenne 3a1a4 ¢ ucrnonp3oBanueM 3akoHa Jpxoyins—JleHna;
HabntoieHre BO3HUKHOBEHUS QJICKTPUYECKOr0 TOKA B KHJIKOCTH;
2.3. | MaruuTHble siBJeHUs 6 4 HccnenoBanne MarHUTHOT 0 B3aMMOIEHCTBH S IOCTOSIHHBIX MarHUTOB; VerHblit y4H py
HM3y4eHre MarHUTHOT O MOJIst TOCTOSHHBIX MATHUTOB IIPU UX 00BEAMHEHUH U Pa3ieICHHUH; orpoc;
TIpoBeaeHUe ONMBITOB 110 BU3YaJIM3AI[HHU TTOJISl TOCTOSHHBIX MAaTHHTOB; ITucbMeHHBII
3ydenue siBJIeHUs HAMAarHUYMBaHUS BEIECTBA; KOHTPOJIb;
HccnenoBanne aeicTBHS 2IEKTPHYECKOr0 TOKA HA MATHUTHYIO CTPEIIKY; KonTposbHas
IIpoBeaeHUE OMBITOB, AEMOHCTPHPYOIIMX 3aBUCMMOCTb CHJIbI B3aMO/CHCTBUS KaTyIIKH C TOKOM H | paboTa;
MarHuTa OT CHJIbl U HAIIPABJICHUS TOKA B KaTYIIKE; 3auer;
AHanM3 CHTYyalMil IPaKTUYECKOTO MPUMEHEHHUSI DJIEKTPOMArHUTOB (B OBITOBBIX TEXHHUECKUX IpakTuyeckas
YCTPOHCTBAX, IPOMBIIIICHHOCTH, MEHIIHHE); pabora;
M3y4enue aeiicTBUSI MArHUTHOTO IOJIsL HA IIPOBOJIHHK C TOKOM;
N3yuyenue neiicTBUS dJIEKTPOJIBUTATEIS;
N3mepenune KI1J anexkTpoaBuraTeabHON yCTaHOBKH;
Pacno3HaBaHue U aHATH3 PA3THYHBIX TPUMEHEHH I 3JIEKTPOABUTaTeNeH (TPaHCIOPT, OBITOBBIE
YCTpPOMCTBA | 1P.);
2.4, | DlIeKTPOMArHUTHAs HHIYKIUS 4 1 OnBITHI 10 UCCIEOBAHUIO SBJIEHHS YIEKTPOMATHUTHON MHAYKIIMU: HCCIE0BAHUE U3MEHEHUH VerHblit POII
3HAYEHMS M HANpPaBJICHHUS HHAYKIIMOHHOTO TOKa; orpoc;
[MucemeHHbIH
KOHTPOJIb;
Kontponbhas
pabora;
HUroro mo pasugerny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68 22

MMPOI'PAMME







IHOYPOYHOE INTAHUPOBAHUE

Ne | Tema ypoka KounyecTBo 4yacos Jara Buabl, popmbl
n/n HU3y4eHUsl | KOHTPOJIs
BCEro | KOHTPOJIbHBIE | IPAKTHYECKHE
padoTsbI padoThI

1. | OcHoBHBIE MTOOKEHUS 1 0 0 YcrHbIi onpoc;
MOJIEKYJISIPHO-KUHETHYECKO N
TEOPHUH CTPOCHHUS BEIIECTBA

2. | Mogenu tBEpIOTO, KMaKkoro |1 0 0 YCTHBI 0oTIpoc;
Y Ta3000pa3HOTO COCTOSIHUI
BEIIECTBA

3. | CmauuBaHue 1 0 0 VYerHbIl onpoc;

4. | KanwisipHbIe SIBIICHUS. 1 0 1 [TpakTrueckas
JlabopaTtopHnast pabota pabora;
"N3yueHne KanuuIspHBIX
SIBJICHUN"

5. | Kpucrammueckue u 1 0 0 Y CTHBIH ompoc;
amopdHbIe TBEpABIE TENA

6. | TeruioBoe pacmMpeHue u 1 0 0 YCTHBIN oMpoc;
cKatue

7. | O6oOmaromwmii ypok mo teme | 1 0 0 TecTtupoBanue;
"CTpoeHue 1 CBOMCTBA
BelecTna"

8. | Temmeparypa. Buyrpennssas |1 0 0 YcTHbIH ompoc;
SHeprus

9. | CnocoObl u3MeHeHus 1 0 0 CaMOOlLIeHKa C
BHYTpPEHHEH SHEpruu UCIOJIb30BaHHEM

«O1eHo0YHOoro
JTUCTa;

10. | Buasl Teronepenayun 1 0 0 YcTHbIN onpoc;

11. | Tennonepenaua B npupoae u | 1 0 0 JIMKTaHT;
TEXHUKE

12. | KonrponbHas pabora mo 1 1 0 KoHTpobHas
temaM "CTpoeHue u paborta;
CBOMCTBA BellecTBa" u
"Tennonepenaya"

13. | Komu4uecTBO TEIIOTHI 1 0 0 YcTHBI ompoc;
VY enpHas TENI0EMKOCTh
BEIIECTBA




14.

TenmooOmen. JlabopaTopHas
pabota "HccnenoBanue
SBJICHHSI TEINIO0OMEHA TIpU
CMEIIMBAHUU XOJOIHON U

ropsiueit Bojb1"

[IpakTnueckas
paborTa;

15.

TermoBoe paBHOBECHE.
JlaboparopHas paboTa
"Omnpenenenne KoJIMuecTBa
TCIJIOTHI, IMOJIYYCHHOTI'O
BOJIOW IIPH TEIII000MEHE C
Harp€TbiM MCTAJUIMYCCKUM

HUIUHAPOM"

IIucbMeHHbBIN

KOHTpOJIb;

16.

YpaBHEHHE TETIIOBOTO
6ananca. JlaboparopHas
pabora "Onpenenenue
YAETbHOU TETUIOEMKOCTH

Bemiectsa"

[TpakTnueckas
pabora;

17.

Pemenue 3amad mo reme
"Temmooomen"

TectupoBanue;

18.

[InaBnenue u oTBEpICBaHUE
KPUCTAJUTMYECKUX BEIIECCTB

YcTHBIN onpoc;

19.

VenbHasg TEIioTa
nmnaBienus. JlabopaTopHas
pabora "OnpeneneHue
YAETBHOM TeIIOTHI
JIaBjeHud apaa"

[IpakTnueckas
pabora;

20.

[Tapoo6pazoBanue u
KoHJeHcanus. Mcnapenue

YcTHbIN onpoc;

21.

Bnaxnocts BO3yXa

YcTHBI onpoc;

22.

N3mepenue BiIaxxHOCTH
Bo3nyxa. JJaboparopHas
pabota "Omnpenenenue
OTHOCHUTEIILHOM BJIAXXHOCTHU
BO3ayXa"

[IuceMeHHbIH
KOHTPOJIb,

23.

Kunenwue. Y nenbHas Temnora
napooOpazoBaHUs

Y CTHBIH 0Ipoc;

24,

Pemienue 3a1au mo teme
"M3MeHeHne arperaTHbix
COCTOsIHMI BeecTra"

TectupoBanue;

25.

3Hepr1/1;1 TOILIMBA. Y AeJbHas

TCIUIOTA CTOpPAHUA

YCTHBIN 01poc;




26.

[TpuntmnBl paboOTHI
TeroBbIX ABurarenei. KI1/]

TCIIJIOBOT'O ABUT'ATECIIA

CaMooI1IeHKa ¢
KUCIIOJIb30BAHUEM
«O1LEHOYHOTO

JIACTa;

27.

Pemenne 3amad mo Teme
"TermtoBsle ssBiieHus". Buasl
TEIIONEepeiadr, KOJIHUYECTBO
TCIUIOTHI, U3MCHCHUEC
arperaTHbIX COCTOSIHUI
BCIIICCTBA, BIAXKHOCTD
BO3IyXa"

TectupoBanue;

28.

Pemenne 3amaa mo Teme
"Temnosele aBiaeHus". Buanl
TEIIoNepeiadn, KOJHUYECTBO
TEIUIOTHI, U3MCHEHHE
arperaTHbIX COCTOSIHHI
BEIIECTBA, BIAXKHOCTD
Bo3ayXa"

IlucbMeHHbBIN

KOHTPOJIb;

29.

O60061maronuilt ypok 1no Teme
"TermioBble IBIeHUS"

3auer;

30.

KonTtponpHas padota no
TeMe "TemoBbie BiIeHUS"

KonTposbHas
pabora;

31.

DJeKTpu3aIus Tell.
BsaumonetlictBue
3apSOKCHHBIX TEJl. 3aKOH
Kynona

YcTHBIN onpoc;

32.

DIEeKTPUYECKOE TTOJIE.
HanpskeHHOCTB TOJIA.
[TpunHIMn cynepno3unuu
ANEKTPUYECKHUX MOJIeH

YcTHbIN onpoc;

33.

Hocurenu QJICKTPUYCCKHX
3aps10B. 3aKkoH COXpaHCHUA
QJICKTPUYICCKOTO 3apsaaa

YcTHBI onpoc;

34.

Crpoenue atoma

Y CTHBIH 0Ipoc;

35.

HpOBOI[HI/IKI/I " JUSJICKTPUKHU.

JIaGoparopHas paboTa
"HccnenoBanue NeWCTBUS
AIIEKTPUIECKOTO TOJISI Ha
MIPOBOJIHUKY U IUAIEKTPUKU"

IIpaxTrueckas
paborta;




36.

Oo6o0maromuii ypok 1o Teme

CaMooI1IeHKa ¢

"DyeKTpUUECKUe 3apsabl. MCII0JIb30BAaHUEM
3apspKeHHBIE Tella U UX «O11eHOYHOTO
B3auMoaeiicTBue" JINCTa;

37. | Dnexrpuueckuii Tok. Cra YceTHBIN onpoc;
TOKa

38. | UcTOYHUKH TIOCTOSIHHOTO JlukTaHT;

TOKa

39. | JleHCTBHSI SIEKTPHUECKOTO TectupoBanue;
TOKa

40. | DneKTpUUECKHU TOK B VYceTHBIN onpoc;
KUJKOCTSAX M razax

41. | DnexTpuyecKkas 1erb. [TpakTrueckas
JlabopaTtopHnast pabota pabora;
"COopxka u npoBepka paboThl
AIEKTPUYECKOHN LIeTH
MOCTOSITHHOTO TOKa"

42. | Cwia Toka. JJaGopartopHas CamootieHka ¢
pabora "U3mepenue u KCTIOJIb30BaHUEM
peryJiMpoBaHuE CUJIBI TOKA" «O1eHO0YHOTO

JTUCTa;

43. | DekTpudecKoe HaIpsHKCHHUE. [TuceMeHHBIH
JlaGopaTopHas pabota KOHTPOJIb,
"U3mepenue u
peryinupoBaHue
HanpspKeHus"

44. | ConpoTuBicHUE [TuceMeHHBIH
npoBoaHMKA. JlaboparopHast KOHTPOJIb;
pabora "HccnenoBanue
3aBUCHUMOCTH CHJIBI TOKA,

UIYIIETO Yepe3 Pe3nucTop, OT
COMPOTHBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pesucrope”
45. | 3akon Oma it yyacTKa IenH YcTHBIH onpoc;




46.

VY nenbpHOoe CONTPOTUBIICHUE
Bemiectsa. JlabopaTopHas
paboTta "3aBUCUMOCTH
ANEKTPUUECKOTO
COIIPOTUBJICHUA ITPOBOAHUKA
OT €0 JJIMHBI, IIJI0IIaau
MOTIEPEYHOTO CCUCHUS U

Marepuana"

[IpakTnueckas
paborTa;

471.

Peocrart. JlaboparopHas
paborta "PerynupoBanue
CHUJIBI TOKA peocTaToM"

IIucbMeHHbBIN

KOHTpOJIb;

48.

[TocnenoBarensHOE
COEJIMHEHHE NMPOBOTHUKOB.
JlabopaTtopHnast pabota
"[IpoBepka npasuia
CJIOKEHHUSI HAPSDKEHUH NTpU
MIOCJIEIOBATEILHOM
COEJIMHEHUH JIBYX
pe3uctopon”

[TpakTnueckas
pabora;

49,

[TapannensHO€ coeMHEHNE
poBOHUKOB. JIabopaTtopHas
pabora "IIpoBepka mpaBuia
JUIS CUJIBI TOKA MPU
napajyuieIbHOM COEAMHEHUN
pe3uctopon”

CaMoorneHKa ¢
HCIOJIb30BaHUEM
«OneHogyHoro
JIACTa;

50.

CMeniaHHbIe COCAUHECHUA
IIPOBOIHHUKOB

YcTHbIN onpoc;

51,

Paborta 1 MOIIHOCTDH
3JIEKTPUYECKOTO TOKA. 3aKOH
Jxoyna—Jlenna

YcTHbIN onpoc;

52.

Pacuér paboThl 1 MOIITHOCTH
ToKa. JlabopaTopHbIE OTBITHI:
"Onpeznenenue paboTh
AIIEKTPUYECKOTO TOKA,
UIYLIEro yepe3 pe3ucrop” u
"Onpenenenre MOIHOCTH
AIEKTPUYECKOTO TOKA,
BBIJIEJISIEMOI Ha pe3uctope”

[IuceMeHHbIH
KOHTPOJIb,




53.

DIEKTPOIPOBOJIKA U
MOTPEOUTENHN SIEKTPUIECKOI
sHepruu B ObiTy. KopoTkoe
3ambikanue. JlabopaTopHas
pabota "Omnpenenenne KI1J]
Harpesatens. MccinenoBanue
3aBUCHUMOCTH CHJIBI TOKA,
UAYIIEro 4epes JIAMIOYKY, OT

HanpspKeHUs Ha Her"

[IpakTnueckas
paborTa;

54.

Pemienue 3ajau 1o remam
"Cuia ToKa, HanpspDKeHue,
CONpOTHUBIIEHUE, 3aK0OH OMa
JUTSL y9acTKa IeMH, YAeTbHOe
COTPOTHBIICHUE, COCTUHCHUS

MIPOBOTHUKOB"

TectupoBanue;

55.

Pemenue 3ama4 no reMam
"3akoH OMa 1J1g yyacTka
1enu, paboTa ¥ MOIIHOCTh
TOKa, 3akoH J[>xoynsa-Jlenmna"

JuKTaHT;

56.

O06o0maromuii ypok 1mo Teme
"DnexkTpuyueckue spieHus"

ITnceMeHHbIH
KOHTPOJIb;

S7.

KonTtponsHas padota no
Teme "DIEeKTPUIECKUe

SIBJIEHUS"

KonTposbHas
pabora;

58.

MarauTtHoe nose. OmbIT
Opcrena. JlaboparopHas
pabora "HccnenoBanue
NEHCTBUS SJIEKTPUUECKOTO
TOKa HAa MAarHUTHYIO CTPEIIKY

[IpakTnueckas
pabora;

59.

MarnuTHo€ noje
JIEKTPUUYECKOTO TOKA.
ONEKTPOMarHmr.
JIaGoparopHas paboTa
"ONBITHI, AEMOHCTPUPYIOLINE
3aBHCUMOCTb CHJIbI
B3aMMO/ICHCTBHSI KaTYILIKH C
TOKOM M MarHUTa OT CHUJIbI
TOKa U HalpaBJIeHUsS TOKA B
Karymke"

JIMKTaHT;




60. | [TocTOSIHHBIE MArHUTEI. 1 0 1 [MuceMeHHBIH
JIaboparopHbie pabOThI KOHTPOJIb;
"WccnenoBaHue MariiTHOTO
B3aUMO/JICHCTBHS
MOCTOSIHHBIX MarHUTOB" 1
"N3y4yeHre MarHuTHOTO MOJIs
MTOCTOSIHHBIX MarHUTOB TIPU

UX 00BbEIMHEHUU U

pazneneHun"

61. | MarautHOE 1oJie 3eMITd U 1 0 0 YCTHBI 0oTIpoC;
€ro pOJIb JUTS )KU3HU Ha
3emiie

62. | JlefictBrie MarHuTHOTO ot | 1 0 0 YCTHBIN 0oTIpoc;

Ha IMPOBOAHUK C TOKOM

63. | DnekTpoABUTaTEb 1 0 1 CamoorieHka ¢
MTOCTOSTHHOTO TOKA. HCTIOJIb30BAaHUEM
JIaGoparopHas paboTa «OLeHo4Horo
"KoncTpynpoBanue u JIACTaY;

n3ydeHue paboThl

3NeKTpoaBUraTess"
64. | KII/] anekrpoaBuraTest 1 0 0 YcTHBIH onpoc;
65. | KoHTpoapHas paboTta 1o 1 1 0 KoHnTposbHast
Teme "MarauTHbIe SIBIICHHS" pabora;
66. | [ToBTOpeHue u 0000IICHNE 1 0 0 TectupoBanue;

coJiepkaHus Kypca Gu3uku 8
kiacca. Temsl "CtpoeHue u
CBOJCTBa BellleCTBa.
TeroBbie siBIeHUSA"

67. | [ToBTOpenue u 0000IICHNE 1 0 0 JIMKTaHT;
coJiep>kaHus Kypca Gu3NKu 8
kiacca. Temsbl
"DJeKTpUUECKHE U
MarHuTHBIC SIBJICHUS"

68. | UToroBast KOHTpOJIbHAS 1 1 0 KoHTpobHas
paboTa no Kypcy ¢pu3uku 8 paborta;
kiacca. Temsl "Ctpoenue u
CBOICTBA BeIl[ECTBA.
TemnmnoBble siBICHUS.
DNEeKTpUUECKUe U
MarHUTHBIE SIBJICHUS"

OBIIEE KOJIMYECTBO 68 5 21
YACOB I10 ITPOI'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 11 YHEHUKA

®dwusuka 8 knacc/Ileprrmkua A.B., OO0 «IPODA»; AO «M13natenbctBo [IpocBenienuey;

BBenure cBOM BapuaHT:

METOANYECKUE MATEPHUAJIBI VI YUUTEJIA

®wronosny H. B. ®usuka. 8 kimacc.Meroauueckoe mocobue. M. :Jlpoda, 2017

HUADPPOBBIE OBPAZOBATEJIBHBIE PECYPCBHI U PECYPCbI CETU HHTEPHET
WNudoypok, PO, coeprmaTdopma, yuau.py



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYJIOBAHHUE

CripaBouHbIE MaTepHalbl, pa3laTouHbli MaTepuan Touku pocTta

OBOPYJIOBAHMUE JJISI TPOBEJEHWSI IABOPATOPHBIX, IPAKTUYECKHUX PABOT,
JEMOHCTPALIMIA

KommnekTsl /i npoBeieHus J1abopaTOpHBIX padboT, 000py0BaHHE JUIsl IEMOHCTPALIMY U TPOBEACHHUS
sKcrepuMeHToB Touku pocra
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