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HOACHUTEJIBHAA 3AIIMCKA

Copneprxanue mporpaMMbl HalPaBJICHO HA POPMHUPOBAHUE €CTECTBEHHOHAYYHON IPAMOTHOCTH YYAIIUXCS U
OpraHu3aIUIo U3y4eHUs] PU3UKHU HA JeITEIbHOCTHOM OCHOBE. B HEll yUUTHIBAIOTCS BO3MOYKHOCTH TpeIMETa
B peamm3zauuu tpedoBannii PI'OC OOO K miaHUPyEeMBbIM JHYHOCTHBIM M METAIPEAMETHBIM pe3yabTaTaM
o0y4eHus1, a TaK)Ke MEeXKIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'O 001I1eT0 00pa30BaHMUsL.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA «®U3UKA»

Kypc ¢pusukn — cucreMooOpa3yromuii A1sl eCTEeCTBEHHOHAYYHBIX YI€OHBIX IPEMETOB, IIOCKOIBKY
(u3nyecKue 3aKOHBI Jie)KaT B OCHOBE IIPOLIECCOB U SIBJICHUM, N3y4aeMbIX XUMUEH, OMOI0THEH, acTpOHOMUEN
u ¢usnueckoil reorpadueil. @u3znka — 3TO NMPEAMET, KOTOPBIN HE TOJIHKO BHOCUT OCHOBHOM BKJIaJ B
€CTECTBEHHOHAYYHYIO0 KapTUHY MUPa, HO U IPEJOCTaBseT HanboJiee sicHble 00pa3iibl MPUMEHEHHUS] HAYYHOTO
METO/Ia MO3HAHMUs, T.€. ClI0c00a NOIy4EHUs JOCTOBEPHBIX 3HaHM 0 mupe. Hakonen, ¢usuka — 310
MpeIMET, KOTOPBIN HapsAIy C IPYrUMHU €CTECTBEHHOHAYYHBIMU ITPEIMETaMU JI0JDKEH J1aTh MIKOJIbHUKAM
IIpeJCTaBICHUE 00 YBJIEKATEIbHOCTH HAYYHOTO HCCIIEJOBAHUS U PAJIOCTU CAMOCTOSITEIbHOIO OTKPBITHSI
HOBOTO 3HAHMUSL.

OpHa 13 r1aBHBIX 33124 GU3NYECKOT0 00pa30BaHus B CTPYKTYpe 00IIero 00pa3oBaHus COCTOUT B
(hopMHUPOBAHUH €CTECTBEHHOHAYYHOM IPaMOTHOCTH M MHTEpeca K HayKe y OCHOBHOW Macchl 00yJaromuxcs,
KOTOpBbIE B JajibHEHIIEM OyIyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cepax aesrenbHocTH. Ho HEe MeHee
BAYKHOM 3a1a4ey ABJIACTCA BBIABICHHUE U IIOJrOTOBKA TAIAHTIIMBBIX MOJIOABIX JIIOJCH JUIS IIPOJNOJKEHUS
oOpa3oBaHus U AajbHEHIIEH MpodeccnOHANbHOMN e TENbHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX
UCCIIEIOBAaHUI U CO3JaHUH HOBBIX T€XHOJOIMi. COrIacHO NPUHATOMY B MEXIyHApOJIHOM COOOILECTBE
omnpenenenuto, EctecTBeHHOHay4YHasi TpaMOTHOCTh — 3TO CIIOCOOHOCTh YEJIOBEKA 3aHUMATh aKTUBHYIO IPaX-
JAHCKYIO TMO3MILHIO N0 OOIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBA3aHHBIM C €CTECTBEHHBIMU HayKaMH, U €r0
TOTOBHOCTb HHTEPECOBATBHCS €CTECTBEHHOHAYYHBIMU UACIMH. HaydHOrpaMOTHBIN YEJIOBEK CTPEMUTCS
y4acTBOBATh B apI'yMEHTUPOBAHHOM OOCYXJIEHUU IIPOOIEM, OTHOCSIIUXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSM, YTO TPEOYET OT HEero CIEIyIOLUIMX KOMIETEHTHOCTEM!:

— HAY4YHO O0OBACHATH SIBJICHUA,
— OLOCHHMBATHh U IIOHUMATh 0COOEHHOCTH HAy4IHOI'O UCCJICNI0BAHNA,
— HHTCPpHNPCTUPOBATH JAHHBIC U UCIIOJIB30BATh HAYYHBIC NOKA3aTCIILCTBA JISI ITOJIYYCHH S BBIBOIOB.

N3yuenue ¢puznku cnocoOHO BHECTH pelIarouii BKIaa B GOpMUPOBAHUE €CTECTBEHHOHAYYHOU
IPaMOTHOCTHU O0yYarOIMINXCS.

HEJIN U3YYEHUA YYEBHOI'O IIPEIMETA «®PU3UKA»

Lenu n3yyenus (U3MKKU HA ypOBHE OCHOBHOTO 00111ero oOpa3oBanus onpezeneHs! B Konnenuun
IpernoiaBaHus yueoHoro npeamera «Pu3ukay B 00pazoBaTeabHbIX opranuzaiusax Poccuiickoit denepanumy,
peanu3yolX OCHOBHBIE 00111e00pa3oBaTeNbHbIE IPOrPaMMBbl, YTBepkIEHHOU petennem Kosternn
MunucrepcTBa npocserienus: Poccuiickoit @enepanuu, npotokod ot 3 aexkadps 2019 r. Ne [TK4BH.

Lenu u3ydyeHus: GU3UKH:

— TNpUOOpeTeHHEe UHTEpeca U CTPEMIICHHUS 00YyUJaIOIIMXCSI K HAYYHOMY U3YYEHHUIO TTPUPOIBI,
pa3BUTHE WX MHTEIUIEKTYaIbHbBIX U TBOPYECKHX CIIOCOOHOCTEH;

— Ppa3BHUTHE NPEJICTABICHUI 0O HAYYHOM METO/IE MO3HAHUS M (POPMUPOBAHUE HCCIIEI0BATEIHCKOTO

OTHOIIICHUS K OKPY’KAarOIM SBJICHUSM,



— (opMHpOBaHKE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3y4eHUs] OCHOB CTPOCHUS MAaTEPUU U
(byHIaMEHTAJIBHBIX 3aKOHOB (PH3UKH;

— (dopmupoBaHKE MPEACTABICHUI O PO PU3UKH ISl Pa3BUTHS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKH
U TEXHOJIOTHH;

— Ppa3BHUTHE MPEJICTABICHUHI O BO3MOXKHBIX cepax Oyaymieit mpoheccuoHaTbHON e TeTbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MMOATOTOBKA K JAJIbHEHIIIEMY O0YYEHHUIO B 3TOM HAIIPABIICHHH.

JlocTkeHne 3TUX 11eJield Ha ypOBHE OCHOBHOTO 00111€T0 00pa30oBaHus 00€CTIeUnBaETCs pelIeHUEM
CIICAYIOIINX 3a/1a4:

— TpHOOpeTEeHUE 3HAHUK O TUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHUICCKUX, TCTUIOBBIX,
AIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

— MpuoOpeTeHrne YMEHUI OMMUCHIBATh U OOBACHITH (PU3UUECKUE SBJICHUS C UCIIOIH30BAHUEM
MOJIYY€HHBIX 3HAHUI;

— OCBOGHHE METOJIOB PEIICHHSI MPOCTEHIINX PACUETHBIX 33/1a4 C UCIIOIh30BaHUEM (PU3NUECKUX

MO)IeJ'IeI\/II, TBOPYCCKUX U MMPAKTUKOOPHUCHTHPOBAHHBIX 3a/a4,

— pa3BUTHE YMEHUI HAOII01aTh IPUPOIHBIE SABJICHUS U BBITIOJIHATH OMBITHL, Ta00paTOpHBIE PAOOTHI U

OKCIICPUMCHTAJIBHBIC UCCICIOBAHUS C UCITIOJIB30BAaHUEM U3MECPUTCIIBHBIX HpI/I60p0B;

— OCBOCGHHE TPUEMOB pabOoTHI ¢ HHPOpMAIHEH PU3UIECKOTO COACPIKAHUS, BKITFOUast HHPOPMAIIUIO O
COBPEMEHHBIX JOCT)KEHUAX (PU3MKH; aHAIU3 U KPUTUYECKOE OI[eHUBaHHe WH(OpMaLINK;

— 3HAKOMCTBO €O chepamu MpoheCCHOHATBHON JACATEIHPHOCTH, CBSI3aHHBIMU C (PU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAaHHBIMHU Ha JIOCTIKEHHSIX (PH3UIECKON HAYKH.

MECTO YYEBHOI'O IPEIMETA «®PU3UKA» B YYHEBHOM IIJIAHE

B cootBerctBHM ¢ PI'OC OOO dusuka sBiaseTcs 00s13aTeIbHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO
oburero oopazoBanus. JlaHHas mporpamma npeaycMaTpuBaeT u3ydyeHue pu3nku Ha 6a30BOM ypoBHE B 8
Ki1acce B 00péMe 68 yacoB 1o 2 yaca B HEJNENIIO.

COJAEP)KAHUME YYEBHOI'O ITPEJIMETA

Paznea 1. TenjioBbIe ABJICHUSA

OcHOBHBIE TOJIOXKEHUSI MOJIEKYJIIPHO-KMHETUYECKONM TEOpHUM CTPOEHHs BellecTBa. Macca M pasmepbl
aTOMOB ¥ MOJIEKYJI. OIBITHI, TOATBEPKIAIOLIUE OCHOBHBIE IT0JI0KEHHS MOJIEKYIISIPHO-KHHETUYECKON TEOPHUH.

Mojenu TBEPAOro, )KUAKOIO ¥ ra3000pa3HOro cocTosiHui BemecTBa. Kpucramimyeckue u amopdHsle Tena.
OObsicHEHHE CBOMCTB ra3oB, )KUAKOCTEH U TBEPABIX TEJ HA OCHOBE MOJIOKEHUH MOJIEKYISIPHO-KMHETHYECKOM
Teopun. CMaunMBaHUE U KaWJUISIPHBIE SIBJIICHUA. TeIIoBOe pacliupeHne U CoKaTue.

Temneparypa. CBs3b TEMIIEPATYPBI CO CKOPOCTBIO TEIIOBOTO IBUKEHUS YaCTHULL.

Buytpennss sneprus CriocoObl n3MEHEHHs BHYTPEHHEH SHepruM: Temionepeaya U COBeplIeHHe padoThl.
Bunel Tennonepenayn: TEMIONPOBOJHOCTb, KOHBEKIUS, N3ITydCHHE.

KonnuectBo TemnoTsl. Y aenbHas TEIUIOEMKOCTh BellecTBa. Termioo0MeH 1 TeMI0BOEe paBHOBECHE.
VYpaBHeHue TeroBoro 6ananca. [InaBnenne U OTBepAeBaHNUE KPUCTAIUIMYECKHX BEILIECTB. Y IeNbHas
TeruoTa riasienus. [lapoodpasosanue u konneHcanus. Mcnapenne (MC). Kunenue. Y aenbHas Temiora
napoo0pazoBaHusl. 3aBUCUMOCTh TEMIIEpaTyphl KUIIEHUS OT aTMOC(EepHOTo AaBieHHs. BiaxkHOCTh Bo3ayXa.

OHeprus ToIIuBa. Y JelIbHas TEIUIOTa CTOPAHUS.

[Tpununs! paboTs! TeroBbix aBurareneid. KI1J] reruoBoro asuratens. TemioBbie IBUTATENN U 3aIIUTA

okpyxaromeit cpeapl (MC). 3akoH COXpaHEHUs U MPEBpallleHNs SHEPTUH B TEIIOBbIX Mpoueccax (MC).

Jemoncmpayuu



. Habnronenue OpOyHOBCKOTO JIBIKEHHMS

. Habmonenue nuddysun

. HabmoieHue siBJIeHUI CMauyrBaHus U KATWIUISPHBIX SIBICHUMA

. Habnroenue TemioBoro pacimmpenus el

. I3meHeHue naBieHus ra3a npu n3MeHeHUH 00bEéMa U HArpeBaHUU WIIN OXJIaXKICHUH
. [IpaBuiia U3MepeHHs TEMIEPaTyphl

. Bugs! Teruonepenaun

. OxJaxeHne pu COBEPIICHUN pabOTHI
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. HarpeBanwue npu coBepuieHnn padoThl BHEITHAMH CHIJIAMA
10. CpaBHeHHE TETIIOEMKOCTEH pa3IMYHBIX BEIIECTB

11. HaGmroneHue KAEHAs

12 .HaGnroyieHue MOCTOSHCTBA TEMIIEPATYpPhI PH TUTABICHUH
13. Mopenu TeTuIoBBIX IBUTATEIeH

Jlabopamopuwie padbomot u onvimul

1. OnbiThI 1O OGHAPYKEHUIO AEUCTBUS CUIT MOJIEKYISIPHOTO MPUTSKEHUS

2. OMBITH TIO BRIPANTUBAHUIO KPUCTAUIOB TIOBAPEHHOW COJIM WIIH caxapa

3. OmBITH IO HAOJIOJICHHUIO TETIJIOBOTO PACITUPEHUS Ta30B, KHUJIKOCTEH M TBEPIBIX TEI

4. OmpeneneHue naBJICHUs BO3Ayxa B OaUIOHE MITPUIIA

5. OMBITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh JIaBJICHUS BO3AyXa OT €ro 00hEéMa U HarpeBaHUs WA
OXJIQKICHUS

6. [IpoBepka runoTe3bl JMHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUIKOCTH B TEPMOMETPUUYECKON TPYOKe
OT TEMIIEPaTyphI

7. Habnionenue u3MeHeHs! BHYTpEHHEH SHEPTUH Tella B pe3ylbTare TeIionepeaun U padoThl BHEITHUX
CHJI

8. MccnenoBanue siBICHUS TETJIOOOMEHA ITPH CMEIIMBAHUH XOJIOTHOM M TOpsTUe BOJIBI

9. Onpenenenre KOIMYECTBA TEIJIOTHI, HOJYYEHHOTO BOJOW MPHU TEINIOOOMEHE C HATPETHIM
METAJUTUYECKUM LIHJIUHAPOM

10. Ompenenenue yneapHON TEIIOEMKOCTH BEIECTBA
11. MiccnenoBanue mporiecca UCIIapeHust

12. Onpenenenre OTHOCUTENILHOM BIQKHOCTH BO3/yXa
13. Onpenenenue yaenpsHOM TEIIOTHI MIJIaBICHUS JIbA

Pa3nen 2. DjaekTpuyeckue 1 MATHUTHbBIE SIBJIEHUSA

Onexrpu3anus Tei. J[Ba poaa d1eKTpUUYECKUX 3apsA0B. B3anMoaelicTBue 3apsokeHHBIX Tedl. 3akoH Kynona
(3aBUCHMOCTb CHJIBI B3aUMOJICHCTBUS 3apsSKEHHBIX TEJ OT BEJIMUMHBI 3apsA0B U PACCTOSIHUSA MEKIY TEIaMu).

Onexrpuueckoe nosie. Hanpsx€HHOCTH 35eKTprueckoro nojs. [IpuHnun cynepno3unum 3MeKTpUYeCKUX
oJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocwutenu anexTpuueckux 3apsaoB. DJIeMEHTapHbIN anekTpudyeckuil 3apsa. Ctpoenue aroma. [TpoBonHuKH
U AUDJIEKTPUKH. 3aKOH COXPAaHEHMS DJIEKTPUUECKOTO 3apsia.

DNEeKTpUUYECKUH TOK. Y CIOBHSI CYILIECTBOBAHUS NIEKTPUUECKOIO TOKA. FICTOUHHUKM MOCTOSHHOTO TOKA.
JlelicTBUS 3JEKTPHUUECKOTO TOKa (TEMJIOBOE, XUMUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUH TOK B KHIKOCTSIX
U rasax.

Onexrpuueckas nenb. Cuna Toka. DieKTpuieckoe HanpspkeHne. ConpoTHBIIEHHE TPOBOAHMKA. Y IEIBHOE
CONPOTHBIIEHHUE BellecTBa. 3akoH OMa 11 yuacTka 1enu. [locnenoBaTenbHoe U apajlieIbHOE COEAMHEHNE
IIPOBOJTHUKOB.

PaboTa 1 MOLTHOCTH JIEKTPHUUECKOT0 ToKa. 3akoH Jxoyns— JleHna. DnekTpudeckue enu U moTpeouTenu
AIIEKTPUYECKON 3HEepruu B ObITy. KopoTKOe 3aMbIKaHUeE.



ITocTostHable MaruuThl. B3anMojeiicTBHE TTOCTOSHHBIX MarHuToB. MarHuTHoe moje. MarauTHoOeE IoJie
3emMIIH ¥ ero 3HaueHue I KU3HU Ha 3emiie. OnbIT Dpcrena. MarHuTHOE 1MoJie 3JIEKTPUUYECKOTO TOKa.
[IpumeHeHne 3JIEKTPOMAarHuTOB B TEXHHUKE. [[eliCTBHE MAarHUTHOTO TOJIS HA POBOJHUK C TOKOM.
DNEeKTpOABUTATENb MIOCTOSTHHOTO TOKA. MCcob30BaHUE AJIEKTPOIBUTATENICH B TEXHUUECKUX YCTPOMCTBaX U
Ha TPaHCHOPTE.

OmnbiTel @apanes. SBneHne anekrpoMaruuTHOM nHAYKIUU. [IpaBuio Jlenma. Dnextporeneparop. CrocoOs
MOJTYYEHUS DIIEKTPUICCKON dHEPTUH. DIIEKTPOCTAHIIUN HA BO3OOHOBIIIEMbIX UCTOYHUKAX SHEPTUU.

Jlemoncmpayuu

DneKkTpu3aIus Tei

JIBa posia 3NIEKTPUUECKUX 3aps10B U B3aUMOJICHCTBUE 3apsyKEHHBIX Tell
YCeTpoiCTBO U AEUCTBHE NIEKTPOCKOIA

DnexTpocTaTHuecKas HHIyKIHs

3aKOH COXpaHEHHUs ANEKTPUUECKUX 3apsiI0B

[IpoBOJHUKY U TUAIEKTPUKH

MopennpoBaHue CUIIOBBIX JIMHUN JIEKTPUYECKOTO TTOJIS

HcTouyHMKH TOCTOSHHOTO TOKA
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JIeNCTBHS AIEKTPUYECKOTO TOKa
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. DJEKTPUYECKUN TOK B JKUIKOCTH
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. I3Mepenue cuipl Toka aMIepMeTpoM
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. U3mepeHnune >neKkTpruueckoro HampsiKeHHUs: BOJIBTMETPOM
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. PeocTtar u MarasuH conpoTUBIECHUI
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. BzauMoielicTBrE MOCTOSIHHEIX MarHUTOB
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. MOI[CJ'II/IpOBaHI/Ie HCBO3MOXXHOCTH pa3aACICHH IIOJII0OCOB MarHuTa
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. MOI[CJ'II/IpOBaHI/IG MarHUTHBIX IOJIEH ITOCTOSHHBIX MarHUTOB

=
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. OneIT DpcTena

=
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. MarHuTHOE 1oJjie TOKa. DJIEKTPOMAarHuT

20. JleficTBME MarHMTHOTO TIOJIS Ha ITPOBOJJIHUK C TOKOM

21 DaeKTpoaBUTaTe b MOCTOSHHOTO TOKA

22. VccneoBaHKe SIBJICHUS 3JICKTPOMArHUTHON HHIYKITUU

23. OnbiTel Dapanes

24. 3aBUCUMOCTH HallpaBJICHUS UHIYKIIMOHHOTO TOKa OT YCJIOBHIl €ro BOBHUKHOBEHUS
25. DileKTporeHepaTop MOCTOSHHOTO TOKA

Jlabopamopnwie pabomot u onvimaul

OnbIThI 10 HAOTIOACHUIO ANEKTPU3ALNU TeI UHAYKIHUEH U MPU CONTPUKOCHOBEHU U
HccnenoBanue 1eCTBUSA 3JEKTPUUECKOTO T0JIS HA TPOBOAHUKH U AUIIIEKTPUKU
C6opka 1 poBepka paboThI IEKTPUUECKOH LIEMH MOCTOSTHHOTO TOKa

W3mepenue u peryaiupoBaHue CUJIbI TOKA

ok~ wn e

V3mepeHune u perynupoBaHne HapsHKeHUs

6. HccrnenoBaHue 3aBUCHMOCTH CHJIBI TOKA, UIYILETO Yepe3 PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U
HanpsDKEHUS Ha pE3UCTOpe

7. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPHUUECKOTO COTPOTUBIICHUS IPOBOJAHUKA OT €T0 JJIHHBI,
TUTOIIA/M MTOTIEPEYHOT0 CEUEHUs U MaTepHaia

8. TlIpoBepka npaBuiia CJI0KEHUs HAMPSLKEHUH MTPU TOCIIE0BATEIbHOM COSTMHEHUH JIBYX PE3UCTOPOB

9. TIlpoBepka mpaBuiia JUIsi CUIIbI TOKA IIPU apaIeIbHOM COEAUHEHUH PE3UCTOPOB

10. Onpenenenue pabOThI ANMEKTPUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP

11. Onpenenenne MOITHOCTH JIEKTPUUECKOTO TOKA, BBIAEIAEMON Ha PE3UCTOPE



12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepe3 JIaMIIOUKY, OT HaNpsHDKEHUS Ha Hel

13. Onpenenenne KI1JI narpeBarens

14. UccrnenoBanue MarHuTHOTO B3aUMO/ICHCTBUS TOCTOSTHHBIX MarHUTOB

15. V3yueHre MarHuTHOTO TOJIs TOCTOSIHHBIX MarHUTOB MPU UX 00BEANHEHUH U pa3eiICHIH

16. UccnenoBanue neicTBUS 3JEKTPUIECKOTO TOKA HA MArHUTHYIO CTPEIIKY

17. OnbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHIIBI B3aUMOJICHCTBUS KAaTYIIKH C TOKOM U MarHUTa OT
CHJIBI TOKA W HAIPaBIICHHUS TOKA B KaTyIIKE

18. Uzyuenue neiicTBUS MarHUTHOTO TIOJIS HAa MPOBOIHUK C TOKOM

19. KonctpynpoBanue u u3ydyeHHe paOOTHI DJIEKTPOIBHIATEIIS

20. N3mepenne KIIJl anexkTpoaBUraTeIbHON yCTAHOBKU

21. OnBITHI IO MCCIIEIOBAHMUIO SIBJICHUS SJIEKTPOMArHUTHON MHIYKITUH: HUCCIIEOBAHUE N3MEHEHHUI

3HAYCHHA U HAITPABJICHUA MHAYKIMOHHOI'O TOKA

INVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATHI

Nzyuenne ¢puznku B 8 Ki1acce HAMpaBJICHO HA JIOCTIKEHUE 00yIarOIIUMUCS TUIHOCTHBIX,
MeTanpeIMEeTHBIX U NMPEAMETHBIX Pe3yIbTaTOB OCBOCHHUS y4EOHOIO ITpeIMeTa.

JIMUHOCTHBIE PE3YJIBTATBI
Ilampuomuueckoe 6ocnumanue:
— TMpOSIBIICHHE UHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKON (pU3nuecKkoi HayKu;
— IIEHHOCTHO€ OTHOILLIEHHE K JOCTHKEHHUAM POCCUHCKUX YUEHBIX (PU3UKOB.
I'pasicoanckoe u Oyxo6no-Hpascmeennoe 60cnumanue:

— TI'OTOBHOCTH K aKTUBHOMY Y4aCTHUIO B O6Cy}K,Z[eHI/II/I 06H.[€CTB€HHO'3H3‘II/IMBIX " 3THYCCKHUX HpO6J'ICM,
CBA3aHHBIX C MPAKTUYCCKUM ITPUMEHCHUEM ,Z[OCTI/I)KGHI/Iﬁ (1)I/ISI/II(I/I,

— OCO3HaHHME€ Ba)KHOCTHU MOPAJIbHO-3THYCCKUX IMIPUHIUIIOB B NEATCIbHOCTH y‘IéHOFO.
Icmemuueckoe eocnumanue:

— BOCIHPHATHUEC ICTETUYCCKUX KaYCCTB (1)I/ISI/ILIGCKOI71 HAYKH: eé TapMOHUYHOI'O IMOCTPOCHH:, CTPOI'OCTH,
TOYHOCTH, JAKOHUYHOCTH.

l[ennocmu HAYYHO020 NO3HAHUA:

— OCO3HaHUC ICHHOCTH (I)HSHHGCKOﬁ HAYKHU KaK MOIIHOTO HHCTPYMCHTA ITIO3HAHUS MHUPaA, OCHOBBI
Pa3BUTUA TeXHOHOFHﬁ, BaKHEHIIICH COCTaBIISIONIEH KYJbTYPBI;

— pa3BUTHE HAyYHOU JIFOOO3HATEIBHOCTH, HHTEPECA K UCCIICIOBATEIBCKON ICATEIIBHOCTH.
Dopmuposanue Kyibmypvl 300p06bsA U IMOUUOHATLHOZ20 ON1AZONOIYHUA:

— OCO3HaHHE [IEHHOCTH 0E30MacHOTO 00pa3a JKU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE,
BaYKHOCTH TIPABHII 6€30MIaCHOTO MOBEACHUS Ha TPAHCTIOPTE, Ha JOPOTax, C JIEKTPUUECKUM U TETIIOBBIM
o0opynoBaHHEM B JOMAIIHUX YCIOBHSIX;

— c(OpMHPOBAHHOCTH HAaBbIKA pedIIeKCUH, TPU3HAHUE CBOETO MpaBa Ha OIIMOKY U TAKOTO K€ MpaBa y
APYroro 4ejaoBeKa.

Tpyooeoe éocnumanue:

— AKTHUBHOC Y4aCTUC B PCIICHUHU ITPAKTHYCCKUX 3a1a1 (B paMKax CEMbH, IKOJIbBI, TOPOJa, Kpaﬂ)

TEXHOJIOTUYECKOH 1 COIMATIbHON HAIIPABICHHOCTH, TPEOYIONIUX B TOM YHUCIE U (PU3UUECKUX 3HAHUH;

— MHTEpec K NMPaKTHYECKOMY H3YYCHMIO Mpodeccuil, CBA3aHHBIX C (PH3HUKOIL.



Ixonozuueckoe socnumanue:

— OpHEHTAIMs HA TPUMEHEHUE (PU3MYECKUX 3HAHUN /IS pEIIeHus 3a/1a4 B 001aCTH OKPYKAOIIeH
Cpelbl, INIAHUPOBAHUS ITOCTYIIKOB ¥ OLIEHKHU UX BO3MOKHBIX IOCIIECACTBUAN U1 OKPYKAIOLIEH CPENbL;

— OCO3HaHME TJI00ATBHOTO XapaKTepa IKOJOTHYECKUX MPOoOIeM U IMyTei MX pelieHHs.
Aoanmayus 00yuarouie2oca K U3MEHAIOUWUMCA YCII0BUAM COUUATLHOU U RPUPOOHOIL CPedbl:

— TOTPEeOHOCTH BO B3aMMO/ICHCTBUH IIPU BBHITIOJTHEHUH HCCIIEOBAHUI U POCKTOB (PH3HUYECKON

HAIPaBJICHHOCTH, OTKPBITOCTH OTBITY M 3HAHUSM JIPYTHUX;

— TIOBBIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO ACATEILHOCTD;,

— noTpeOHOCTh B (POPMUPOBAHUN HOBBIX 3HAHHM, B TOM 4yHclie GOPMYIUPOBATH UACH, MOHATHUS,

TUIOTE3bl 0 (PU3MUECKUX OOBEKTaxX U SIBICHUSX;
— O0CO3HaHHE JePUIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 001acTH (PU3UKU;
— IUJIAaHUPOBAHUE CBOETO PAa3BUTHS B IPUOOPETEHNHU HOBBIX (DU3HUECKUX 3HAHUM;

— CTpeMJICHUE aHaJIN3UPOBATh U BBISBIISATH B3aUMOCBSI3U MIPUPO/IbL, OOIIECTBA U SKOHOMUKH, B TOM
YHClie C UCTOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

— OIIEHKA CBOUX JEMCTBHI ¢ y4ETOM BIUSHUS HA OKPYKAIOLIYIO CPEAY, BO3MOKHBIX TJI00aTbHBIX
MOCJIEJICTBUH.

METAIIPEIMETHBIE PE3YJIbTATbBI

YHuBepcanbHbIE T03HABATEIIbHBIE IEHCTBUS

Ba3zoevie nocuueckue oeticmeusn:
— BBISBIISITh M XapaKTEPHU30BATh CYIIECTBECHHBIC TPU3HAKU OOBEKTOB (SBICHHMN);
— YCTaHaBJIMBATh CYIICCTBEHHBIN PHU3HAK KJIacCU(PUKAIIUKA, OCHOBAHUS JJIs1 000OIIECHHS U CPAaBHEHHS;

— BBIABJIATh 3aKOHOMCPHOCTH M ITPOTHUBOPECUHUA B paCCMaTpUBaCMbIX (baKTaX, JaHHBIX U Ha6J'IIOI[CHI/I$IX,
OTHOCAIIUXCA K (l)I/I3I/I‘IeCKI/IM SIBJICHUSAM,

— BBIABJIATh IPUYHUHHO-CICACTBCHHBIC CBA3U TP H3YYCHHUN (1)I/I3I/ILICCKI/IX SIBIICHUH U IMponecCoB;
ACJIaTh BbIBOABI C UCIIOJIb30BAHUEM JCAYKTUBHBIX U MHIAYKTUBHBIX YMOBaKqueHHﬁ, BbIIBHUT'AaTh
THIIOTC3bI O B3aMMOCBA34IX (1)I/IBI/IIIGCKI/IX BCJINYHH,

— CaMOCTOSTEIBbHO BBIOMPATh CIIOCO0 peieHust yueOHOU (pu3nueckoii 3amaun (CpaBHEHUE HECKOJIBKUX
BapUaHTOB PELICHHsI, BEIOOP HANOOJIEe MOAXOISIIETO C YIETOM CaMOCTOSITEIBHO BBIICICHHBIX
KPHUTEPHUEB).

Bba3zoevie uccnedosamenvckue oelicmeus:
— HCIIOJIb30BATh BOIIPOCHI KaK HCCIeI0BaTEIbCKUM HHCTPYMCHT IIO3HAHUS;

— IPOBOAUTH IO CaMOCTOATCIIBHO COCTABJICHHOMY IIJIAHY OIIBIT, HECJIOKHBIN (1)I/I3I/I‘ICCKI/II\/’I
OKCIICPUMCHT, HeOO0JIbIII0E HCCICIOBAaHUC (I)I/I3I/I‘-ICCKOFO SABJICHUS

— OIICHUBATH HA MIPUMCHUMOCTb U TOCTOBCPHOCTDH I/IH(I)OpMaI_II/IIO, MOJIYYCHHYIO B XOAC UCCIICAOBAHMA
HJIN DKCIICPUMCHTA,

— CaMOCTOATECIBHO (I)OpMYJ'II/IpOBaTB O606I.I.[CHI/IH W BBIBOJBI IO pE3yJIbTaTaM HpOBCI[éHHOF (8}
Ha6J'IIO,Z[eHI/I$I, OIIbITa, UCCIICAOBAHU,

— IIPOrHO3UPOBATH BO3MOIKHOC I[@.JIBHGfIH.IGG Pa3BUTHUC (1)I/I3I/I‘-IGCKI/IX MMponEeCCOB, a TAKIKC BbIIBUT'ATH
MpCaANOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAaX.



Paboma c unghopmavueii:

— TPUMEHSTH PAa3TUYHBIE METO/Ibl, HHCTPYMEHTHI U 3aIIPOCHI IIPH TIOUCKE U 0TOOpE MHPOPMALIUU UITH
JAHHBIX C YYETOM IPEIOKEHHON YueOHOH (PU3NUECKO 3a/1auu;

— aHaJIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(OPMAIIHIO PA3IMYHBIX BUIOB U (OPM
IIPEACTaBIICHUS;

— CaMOCTOSITEIBHO BHIOMPATh ONITUMAIIbHYIO (OpPMY TIpe/IcTaBlIeHs] HHPOPMAIIMK U WILTIOCTPUPOBATH
peraemMble 3a71a4l HECJIOKHBIMUA CXEMaMU, JUarpaMMaMu, HUHOHM TrpaduKoil 1 UX KOMOUHAIIUSMH.
YHuBepcanbHble KOMMYHUKATHUBHBIC JIEHCTBUS

Obwenue:

— B X0Jie 00CYXKJIeHUsI Y4eOHOTO MaTepualia, pe3yabTaToB Jab0paTOPHBIX padOT U MPOEKTOB 33/1aBATh
BOITPOCKHI IO CYIICCTBY 06CY)KI[3€MOI7[ TEMBbI U BbBICKA3bIBATb UACHU, HALICJICHHLIC Ha PCHICHUC 3a1a4d U
noiiep>kanue O1aroxenaTeIbHOCTH OOIICHNUS;

— COTIOCTaBJISTh CBOU CYXJIEHUS C CYXKACHUSIMHU IPYIUX YYaCTHUKOB JMAJIora, 0OHapyXUBaTh
pasiinimne U CXOACTBO HOSI/IHI/Iﬁ; BBIPAXAaTh CBOIO TOYKY 3p€HUA B YCTHBIX U IMCbMCHHBIX TCKCTAX,
MyOJIMYHO MPEJCTABIATH PE3YIbTATHI BBIMOJIHEHHOTO (PU3HUECKOTO OIbITa (IKCIIEPUMEHTA,
WCCTIEI0OBaHUS, TIPOSKTA).

Coemecmuasn 0esasmenbHOCHb (COMPYOHUUEC B0):

— IMOHMUMAaThb U UCII0Jb30BaTh IIPEUMYIICCTBA KOMaH)IHOﬁ n HHJIHBH)IyaHBHOﬁ pa6OTI)I IIpyu pEeIICHUN
KOHKPETHOM (pr3nyecKoi mpoOIeMsl;

— TNPUHUMATH LEIH COBMECTHON AESITEIbHOCTH, OPraHU30BbIBATh IEHCTBUS 1O €€ JOCTHXKEHUIO:
pacrpenensaTh poJik, 00CYK1aTh MPOIIECCH U PE3yJIbTAaThl COBMECTHOM pabOTHI; 00001aTh MHEHUS
HECKOJIBKUX JTIOACH;

— BBIIIOJIHATH CBOIO 4aCTb pa6OTBI, AOCTUTasA Ka4C€CTBCHHOI'O pE3YyJIbTaTa 110 CBOEMY HAIIPaBJICHUIO U
KOOpAUHUPYA CBOH HCﬁCTBHH C ApYrUMH YICHaAMHU KOMaHIbI;

— OILICHUBATh Ka4€CTBO CBOCTO BKJIaZAa B O6H.[PIﬁ IMPOAYKT 110 KPUTEPHUAM, CAMOCTOATEIIBHO

chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aWMOICHCTBUS.

yHI/IBepCEU'IbeIC PEryJIsiTUBHBIC ,Z[eﬁCTBHSI

Camoopzanmauuﬂ:

— BBISBIATH MPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYAIHSIX, TPEOYIOIINX IS pelieHus: (PU3nIeCcKux
3HAHMIA;

— OPHUEHTUPOBATHCS B PA3IMYHBIX OJX0/1aX MPUHATHS PelIeHni (MHANBUIYalIbHOE, IPUHATHE
peleHus B rpyIe, NIPpUHITHE PELIeHUH rpynmoi);

— CaMOCTOSITENIHO COCTABJIATh AJITOPUTM PELICHUs PU3NUECKOM 3ajau UITH TIaHa UCCIIEI0BAHUS C
y4ETOM MUMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATH MpeiaracMble
BapHAHTHI PELICHUIA;

— JenaTh BbIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.
Camoxonmponys (peghnexcusn):
— JIaBaTh aJICKBATHYIO OLICHKY CUTYAIIMH U TIPpeIaraTh MiIaH € N3MEHEeHNS,

— OOBSCHATH IPUYUHBI TOCTHXKEHUS (HETOCTUKEHHUS) PE3YNIbTAaTOB JACATEIbHOCTH, 1aBaTh OLEHKY
pUOOPETEHHOMY OTIBITY;



— BHOCHUTDL KOPPCKTUBLI B ACATCIILHOCTD (B TOM YHCJIC B XOJ BBIIIOJIHCHUA (1)I/I3I/I‘-I€CKOI‘O HUCCIICOOBAaHUA
nim HpOCKTa) Ha OCHOBC HOBBIX O6CTO$IT€JIBCTB, N3MCHUBIINXCA CHTyaHHfI, YCTaHOBJICHHBIX OH_II/IGOK,

BO3HUKILIUX TPYIHOCTEH;
— OLEHMBATh COOTBETCTBUE PE3YNIbTATA LICJIU U YCIOBHAM.
ImouuonanvHblil UHmMeENIeKm:

— CTaBUTb ce0s1 HA MECTO JPYroro 4ejaoBeKa B XOJI€ CIIOPa WU JUCKYCCHM Ha HAyYHYIO TEMY,

MMOHUMATh MOTUBBI, HAMEPEHHUS U JIOTHKY JPYTOTO.
Ilpunamue ceoa u opyzux:

— TIpU3HABaTh CBOE MPABO HA OIIMOKY NPU pPEHICHNN (PU3NYECKUX 337a4 WU B YTBEPXKICHUAX HA
Hay4HbIE TEMBI U TAKOE K€ MIPABO JPYroro.

HNPEIMETHBIE PE3YJIBTATbBI

IIpenmeTHble pe3ynbTaTsl HA 6a30BOM YPOBHE JAOJIKHBI OTPaXaTh CPOPMHUPOBAHHOCTD Y 00Y4aIOLINXCS
YMEHHMN:

— HCIIOJIb30BaTh MOHATHS: Macca ¥ pa3Mepbl MOJIEKYJI, TEMJIOBOE JBMKEHNUE aTOMOB M MOJIEKYIL,
arperatHble COCTOSIHUS BEUIECTBA, KPUCTAIIINYECKHE U aMOP(HbIE Tella, HACHIIIEHHbIH U HEHACHI -
LIEHHBIN Nap, BIAKHOCTh BO3yXa; TEMIEPATYpa, BHYTPEHHSSI SHEPIUs, TEIJIOBOW JIBUTATENb;
AJIEMEHTAPHBIN ANEKTPUUECKUH 3apsifl, IEKTPUUECKOE MOJIE, IPOBOJHUKHU U TUAIEKTPUKH, TOCTOSHHBIN

SHGKTPHLIGCKI/II\/’I TOK, MAarHuTHOC€ I10JIC,

— pasnuuaTh SBJICHUS (TEIUIOBOE pacIIUpEeHUe/CKaTHe, TeIUIonepeaaya, TEIoBOe paBHOBECHE,
CMauyuBaHKe, KaMUISIPHBIC SIBICHUS, NCTIApEHHE, KOHICHCAITUS, TIJIaBJICHHUE, KPHCTAILTU3AIIHSI
(oTBepneBaHme), KUTICHUE, TETIONEpenada (TeIIONPOBOAHOCTD, KOHBEKIIUS, U3IIYUCHHUE); DIICKTPHU3AIIUS
TeJI, B3aUMO/JICHCTBUE 3aPAI0B, IEHCTBHS IIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOICHCTBHE
MarHMTOB, JCHCTBUE MArHUTHOTO TIOJISI HA MIPOBOJIHUK C TOKOM, DJICKTPOMAarHUTHAST MHIYKIINS) TIO O~
CaHHIO UX XapaKTCPHBIX CBOMCTB U HA OCHOBE ONBITOB, JICMOHCTPUPYIOIINX TAHHOE (PHU3UIECKOE

SIBJICHUC,

— pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DM3MUECKHX SIBICHUI B OKPY)KAIOIIEeM MHUpE, B TOM YHCIe
¢buznueckue SBICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSHKEHUE M KaWILISIPHBIC SIBJICHUS B IPUPOJIE,
KpPHUCTAILJIBI B IpUpoe, n3nyuenue CoiHIla, 3aMep3anue BoJ0EMOB, MOPCKUE Opu3bl, 00pa3oBaHue
POCHI, TYMaHa, UHEesl, CHETa; AIEKTPUYECKHEe SIBJICHUS B aTMOCc(hepe, MEKTPUIECTBO KUBBIX OPTaHU3MOB;
MarHuTHOE moJje 3eMi, Apeid Mmoo CoB, poJib MATHUTHOTO TOJS 71 KU3HU Ha 3emiie, OJISpHOe CH-
SIHUE; TIPH 3TOM MEPEBOIUTH MPAKTUUECKYIO 3a7]auy B YUeOHYI0, BBIJICJATh CYILIECTBEHHBIE
CBOMCTBa/MpU3HAKHN (PU3NUECKUX SBICHUI;

— OIUCBIBATh U3YUYEHHBIE CBOWCTBA TeJ U (PU3UUECKUE SIBICHUS, UCTIOIb3Ys (GPU3NUECKUE BEIINUUHBI
(TeMmepatypa, BHyTPEHHSS SHEPTUsl, KOJIUYECTBO TEIJIOTHI, y/eIbHas TEIUIOEMKOCTh BEIECTBa,
yJesbHas TEeMyIoTa IJIaBJIeHUs, yIelIbHas TeIIoTa napooOpa3oBaHus, yaelbHas TeIIoTa CrOpaHus
TOTUIMBA, KOA(PPUIIMEHT MMOJIE3HOT0 JeHCTBUS TEIIOBOM MaIIMHBI, OTHOCUTENIbHAS BIXHOCTD BO3/yXa,
IEKTPUUECKUM 3aps]l, CUIIa TOKA, JIEKTPUUECKOE HAIIPSHKEHHE, COITPOTUBIIEHUE IPOBOJHUKA, YAEIbHOE
COIIPOTHUBJIEHUE BEUIECTBA, pab0Ta U MOIIHOCTb AJIEKTPUYECKOTO TOKA); IIPU ONHCAHUH MPABUILHO
TPAaKTOBATh (PU3MUYECKHI CMBICI UCTIOIb3YEMBIX BETHUNH, 0003HAUCHHS U €ANHULBI (PU3NUECKUX
BEJIMYUH, HAXOIUTh (POPMYJIbI, CBS3BIBAOLINE JAHHYIO (PU3NYECKYIO BEIMUHUHY C IPYTUMHU BETMUUHAMH,
CTPOMTH Tpa(UKH U3Y4EHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEINYMH;

— XapaKTepHU30BaTh CBOKWCTBA TeJ, (PU3NUECKUE SBICHUS U MPOLECCHI, UCIOIb3Ys] OCHOBHBIE

IIOJIOKEHHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH CTPOEHUS BEILECTBA, IPUHIUII CYIIEPIIO3ULIMU IT0JIEH



(Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMsI 3apsaa, 3akoH OMa Juisl yyacTKa LenH, 3akoH J[xoyns -
JleHna, 3aKOH COXpaHEHUs SHEPTUH; IPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aITUCHIBATh
€ro MaTeMaTUYECKOE BBIPAKEHUE;

— OOBSCHATH (PU3UUECKUE MPOLIECCHl  CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYalui
MPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBISABIATH IPUYNHHO-CIICACTBEHHBIE CBSI3H, CTPOUTH 00BSIC-
HeHue u3 | - 2 IOTHYeCKUX 1IaroB ¢ ornopoii Ha 1 - 2 M3y4eHHBIX CBOMCTBA (PU3NYECKUX SBIICHHM,

(bU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH; pelIaTh pacu€THhIE 3a/1a9u B 2 - 3 ICHCTBUS, UCTIONB3YS

3aKOHBI U (JOPMYJIBI, CBSI3BIBAIOIINE (PH3NIECKHE BEIMYUHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a41
3aMMChIBAaTh KPaTKOE YCIOBUE, BBISABIATH HEJOCTATOK JAHHBIX JUIS PEIIECHUS 3aJa4, BbIOUpaTh 3aKOHbI
1 GOpMyITBI, HEOOXOIUMBIE /IS €€ pelIeHus], TPOBOIUTH PACYETHI M CPAaBHUBATDH NOJIYYEHHOE 3HAYCHUE

(1)I/I3I/I‘-I€CKOI‘/’I BEJINYHNHBI C U3BCCTHBIMU JaHHBIMHU,

— pacio3HaBaTb HpO6J'IeMBI, KOTOPBIC MOKHO PCHIUTH IIPHU IMMOMOIIN (1)I/ISI/I‘~I€CKI/IX MCTOIO0B; UCITOJIB3YyA
OIMMCAaHUC UCCIICAOBAaHMs, BBIACIATE IIPOBEPACMOC MPCATIOJIIOKCHNUE, OUCHHUBATDh IMPABUJIbHOCTD IMOPAAKA
IMPOBCACHUA UCCIICAOBaHMs, 1CJIaTh BbIBObI;

— TPOBOAUTH OMBITHI 110 HAOIIOACHUIO (PU3NUECKUX SBIECHUIN MU QU3NYECKUX CBONCTB Tell
(KanmuIUIsIpHBIC SBJICHUSI, 3aBUCUMOCTh JIaBJICHHSI BO3/IyXa OT €r0 00bEMa, TeMIIepaTypbl; CKOPOCTH TIPO-
1ecca OCThIBAaHUS/HArPeBaHUS MIPU U3ITyYEHUHN OT IIBETA U3ITyYaIOIIeH/TTIOTIOMA0IeH TOBEPXHOCTH;
CKOPOCTHb UCITApCHUA BOABI OT TEMIICPATYPHI ) KUAKOCTH U IIJIOIIa U eé IMMOBEPXHOCTH, DJICKTpHU3ALU TEIT
n B3aI/IMOﬂeI\/’ICTBI/Ie SJICKTPUYCCKHX 3apsAa0B, B3aI/IMO)IeI>’ICTBPIe MOCTOAHHBIX MAarHuTOB, BU3yaIU3alud
MarHUTHBIX MOJIeH TOCTOSIHHBIX MarHUTOB; IEHCTBUS MAarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM,
CBOMCTBa 3JI€KTPOMAarHuTa, CBOMCTBA ANEKTPOABUraTelIsl MOCTOSHHOTO TOKa): GOpMYyIUpPOBAThH
MIpOBEpsieMbI€ MPEAINOI0KEHUsI, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO 000PYI0BaHUS; OTIUCHIBAThH
XOJ1 OTIbITa U (POPMYIUPOBATH BHIBOJIBI;

— BBIIOJHATH NPSAMbIE U3MEPEHUS TEMIIEPATyPhl, OTHOCUTENILHOM BIIaXXHOCTH BO3]lyXa, CUIIBI TOKA,
HaMPsHKEHUS C MCTIOJIb30BaHUEM aHAJIOTOBBIX TPUOOPOB U JATYMKOB (PM3UYECKUX BEITMYNH; CPABHUBATD
pe3yNbTaThl U3MEPEHUN ¢ yU€TOM 3aJaHHON a0COIIOTHOM MOTPEITHOCTH;

— IIPOBOJUTH UCCICIOBAHNE 3aBUCUMOCTHU O,HHOﬁ (bH3H“I€CKOfI BCIIMYHHBI OT ,prrOfI C
HCII0JIb30BaAHUEM ITPAMBIX H3MepeHHI>i (SaBI/ICI/IMOCTB COIIPOTUBJICHHUA IIPOBOJHHUKA OT €0 JJIMHBI,
IJIomaau nmornepeuHoro CCUCHUs 1 yACJIIbHOTO COIIPOTUBJICHUA BCIICCTBA ITPOBOJHUKA; CUJIBI TOKA,
HAYHero 4epe3 IpOBOAHUK, OT HAIIPAKCHUA Ha IPOBOJHUKE; UCCIICAOBAHNEC ITOCIICAOBATCIIBHOIO U I1a-
PaAICIBbHOIO COCI[I/IHCHI/Iﬁ HpOBO,I[HI/IKOB)Z IJIaHUPOBATh UCCIICIOBAHUC, C06I/IpaTB YCTaHOBKY U
BBIIIOJIHATE U3MCPCHUS, CICAYA NMTPCATIOKCHHOMY IJIaHY, (bHKCHpOBaTB PE3YJIbTAThI HOHy‘lGHHOﬁ
3aBUCHMMOCTH B BUJC Ta6J'II/II_I nu Fpa(1)I/IKOB, ACJIaThb BBIBOJBI IO PE3YJIbTaTaM UCCIICJOBAHUS;

— IPOBOAUTDH KOCBCHHLIC U3MCPCHUA (1)I/I3I/IIIGCKI/IX BCIIMYHH (y,[[eJ'ILHafI TEIUIOEMKOCTD BCIIICCTBA,
COIIPOTUBJICHUEC IIPOBOJHUKA, pa60Ta 1 MOIIMHOCTD 3JICKTPUUICCKOTO TOKa)I IJIaHUPOBATb U3MCPCHUA,
CO6I/IpaTB SKCIICPUMCHTAJIbHYO YCTAHOBKY, CIICAYS npezmoxceHHoﬁ HHCTPYKIWH, U BBIYUCIIATH
3HAYCHUEC BCIINYHHDBI,

— coOuoaTh MpaBUiIa TEXHUKH 0€30MacCHOCTH MPH paboTe ¢ 1a00opaTOpHBIM 000PYI0BaHUEM;

— XapaKTepHU30BaTh MPUHIIMIIBI JCHCTBUS U3YUEHHBIX HMPUOOPOB M TEXHUYECKUX YCTPOUCTB C OMOPOH
Ha MX OMHUCAHUs (B TOM YHCJIe: CUCTEMa OTOIICHUS JOMOB, TUTPOMETp, TapoBasi TypOuHa, aMIepMeTp,
BOJIbTMETP, CUETUUK DIICKTPUUECKON SHEPTHH, IIEKTPOOCBETUTEIbHbBIE TPHOOPHI, HArPEBaTEIbHBIE
ANIEKTPONPUOOPHI (MIPUMEPHI), HEKTPUUYECKHE MPEJOXPAHUTENH; HIEKTPOMATrHUT, SJIEKTPOIBUTATENb
MIOCTOSTHHOTO TOKa), MCTIOJIb3Ys 3HaHUS O CBOMCTBaX (PM3UUECKUX SABJICHUM U HEOOXOAUMBIE

(I)I/IBI/I‘ICCKI/IG 3aKOHOMCPHOCTH;



— Ppacmo3HaBaTh NPOCThIE TEXHUUECKUE YCTPOUCTBA U U3MEPUTENbHBIE TPUOOPHI 110 CXeMaM U
CXEMaTUYHbIM PUCYHKaM (’KMJIKOCTHBI TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUTATEIH
BHYTPEHHETO CrOPaHHUsl, JIEKTPOCKOII, PEOCTAT); COCTABIIATH CXEMbI NIEKTPUUECKUX LIETEH ¢
MOCIIEIOBATEIbHBIM U MApaJUICIbHBIM COCTUHEHUEM JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAUCHHUS

QJICMCHTOB 3JICKTPUYCCKUX L[eHGI\/JI;

— TPUBOJAUTH IPUMEPHI/HAXOAUTh HH(OPMAIHIO O IPUMEPAX MPAKTUIECKOTO HCIIOIB30BAHMS
(U3HYECKUX 3HAHHI B TIOBCETHEBHOM KU3HHU T 0OecTiedeHus 0€30MacHOCTH Tpu oOpalieHuu ¢ mpuoo-
paMu M TEXHHUYECKUMH yCTPOWCTBAMH, COXPAHEHUS 3J0POBBS M COOIIOJCHHS HOPM 3KOJOTHIECKOTO

MOBEACHUS B OKPYKAOLIEH CPELIE;

— OCYIIECTBIISATh TOHUCK WH(pOpManuu (U3NIECKOro COJepKaHus B ceTu VIHTEpHET, Ha OCHOBE
MMEIOIINXCS 3HAHUW U TTyTEM CPaBHEHMUSI IOTIOJTHUTEIbHBIX HCTOYHUKOB BBIJIEISITH HH(GOPMAIIHIO,

KOTOpasi BJSETCS MPOTUBOPEUNBOM MIIM MOKET ObITh HETOCTOBEPHOM;

— HCIOJIb30BATh MPU BBIIOJHEHNN YU€OHBIX 33JaHUH HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY (PU3NUECKOro
COJIepKaHus, CIIPaBOYHbBIC MaTepuabl, pecypchl ceTu HTepHeT; BIaaeTh NpuéMamMmu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTyIO;

— C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KpaTKUE YCTHBIE co00IIeHHs, 000011as HHPOopMaIio U3
HECKOJIbKUX UCTOUYHUKOB (PU3NYECKOTO COIEPKAHUS, B TOM YHCIIE MyOIMYHO NPEJCTABIATH PE3YIbTAThI
MIPOEKTHOM WJIM UCCIIE0BATENbCKOM N1E€ATENbHOCTH; IPU 3TOM T'PAMOTHO HMCIIOJIb30BaTh U3YYE€HHBII

MOHATHIHBIN anmapaT Kypca (U3UKH, COMPOBOXKAATH BBICTYINIEHUE TIPE3eHTALIUEH;

— TIpH BBITIOJIHEHUH Y4€OHBIX IPOEKTOB U HCCIe0BaHUN (PU3MUECKUX MPOIIECCOB pacTpeAesiTh
00513aHHOCTH B IPYIIIE B COOTBETCTBUHU C MIOCTAaBJICHHBIMU 3aJ]auaMu, CIICUThH 32 BBIIIOJHEHUEM ILJIaHa
NEUCTBUI U KOPPEKTUPOBATH €r0, aIEKBATHO OLIEHUBATh COOCTBEHHBIHN BKJIa/l B A€ATEIHLHOCTD TPYIIIIHI;
BBICTPaNBaTh KOMMYHHUKATUBHOE B3aUMO/JICHCTBUE, MTPOSBIISAS TOTOBHOCTh pa3peniaTb KOH(MIUKTHI.



TEMATHYECKOE INTAHUPOBAHHUE

Habntonenne u 00bsICHEHHE OIBITOB, 00CYKACHHE MTPAKTHYECKUX CUTYaLHUil, IEMOHCTPUPYIOLINX
pas3yIMYHbIe BUIBI TEIIONEPEaayH: TEIIONPOBOAHOCTb, KOHBEKIHIO, H3IIyYCHHCE;

HccnenoBanne siBJICHHS TEMI000OMEHA NTPH CMEIIMBAHUH XOJIOIHON M ropsidei BOJIbI;
HabntoneHne ycTaHOBICHHS TEIIOBOTO PABHOBECHS MEX/Y TOpsiueil 1 XOJIO0IHON BOJOM;
Onpenenenne (M3MEpeHHe) KOIMYESCTBA TEIIOTHI, TOJyYEHHOTO BOJOI MPH TEINIO0OMEHE C
HarpeThiM METaJIHYECKHM LIMIMHIPOM;

Onpepenenne (M3MepeHHe) YACIbHON TEIIOEMKOCTH BEIECTBA;

Perenne 3aja4, CBSI3aHHBIX C BHIYUCICHHEM KOJMYECTBA TEIJIOTHI U TEIMIOEMKOCTH MPH
TEMI000MEHE;

AHanu3 cUTyalMil MPaKTUYECKOr0 HCIOIb30BAHHS TEIIJIOBBIX CBOICTB BEIECTB M MAaTEPUAJIOB,
HaMpUMep B LeJAX SHEProche peskeHus: TEMIOM30IsIHs, SHeprocoeperaroie Kpbiiiu,
TEPMOAKKyMYJISATOPBI U T. 1.

Habntonenue siBieHUt HCIApEHUS U KOHICHCAIINH;

HccnenoBanue nmporecca ucnapeHus: pa3indHbIX JKUAKOCTEIH;

OObsicHEeHUE SIBJICHUIT MCIAPEHUs U KOHJICHCAILMU HAa OCHOBE aTOMHO-MOJICKYJISIPHOTO y4eHUS;
Hab6untonenue n 00bICHEHHE MPOLECCa KHUIICHUS, B TOM YHCJIe 3aBUCHMOCTH TeMIEPATyPbl KHIICHHUS
OT JIaBJICHHUS;

Onpeznenenue (M3MepeHIE) OTHOCUTEIbHOM BIaXKHOCTH BO3/yXa;

Ha6untonenue npotiecca MiIaBIeHUsT KPHCTAINYECKOr0 BeLIECTBA, HAIPHMED JIbJa;

CpaBHEHHE MPOLECCOB MJIABJICHHUS KPUCTAUINYECKUX TEJ H Pa3MATYCHHS IPH HAarpeBaHUU
aMop(dHBIX Te;

Onpenenenne (U3MepeHNe) yAEIbHON TEIIOTHI MIaBICHHS IbjJa. OObsACHEHNE SABICHUN IIaBICHUS
M KPUCTAJUIM3AIUKA HAa OCHOBE aTOMHO-MOJICKYJISIPHOTO YUCHHS;

Pemenne 3a1a4, CBSI3aHHBIX C BHIYUCICHHEM KOJHYECTBA TEILIOTHI B IPOIEccax TEILIONEpe adH MpH
MUIABJICHHU M KPUCTAJUTM3ALMH, HCIAPEHHN M KOH/CHCAIHH;

Ne HaunmenoBanue pa3nenos utem | KoanuecrBo yacos Jara Buabl 1eATeIbHOCTH Buasl, DJIeKTPOHHbIE
I/l | IPOrpaMMBbI H3yYeHHS dopmbr (uudpossbie)
BCEro | KOHTPOJIbHBIE | MPAKTHYeCKHE KOHTPOJIst o0pa3oBaTe/bHbIe
pa6orsl pa6orsl pecypcsl
Paznen 1. TenioBble siBJIeHAS
1.1. | CTpoenue u cBoiicTBa BenjecTBa | 7 0 0 05.09.2022 | HabnroneHue u MHTEPIPETANNS OIBITOB, CBHJICTEILCTBYIOIUX 00 aTOMHO-MOJIEKYJISIPHOM CTPOCHUU VYerHblit Poccuiickas
26.09.2022 | BemiecTBa: OMBITHI C PACTBOPEHUEM Pa3IHMYHBIX BELIECTB B BOJE; orpoc; 9JIEKTPOHHAS LIKOJIA
Permrenue 3a7a4 1o OlEHUBAHUIO KOJIMYECTBA ATOMOB HJIM MOJIEKYJI B € IMHUIIE 00bEMA BEIIECTBa; IMuceMeHHbIi
AHann3 TeKCTa JPEeBHUX aTOMUCTOB (HampuMep, pparmenrta nosmsl Jlykpenus «O npupone KOHTPOITb;
BeIIel») ¢ U3JI0)KEHNEM 000CHOBAHMIT AaTOMHOW THITOTE3bI (CMBICIOBOE uTeHUE). OneHka
yOeauTeIbHOCTH 3THX 000CHOBAHUIT;
O0bsicHeHHE OPOYHOBCKOTO ABHIKCHHUS, SBICHUS TN HY3HHH pa3IHduil MesK1y HUMH Ha OCHOBE
TOJIOKEHHUH MOJICKYJISIPHO-KHHETHYECKON TEOPHUH CTPOCHUS BEIIECTBA;
1.2. | TenaoBbIe MpoLECCHI 21 2 5 28.09.2022 | O6ocHOBaHKE MPABUII U3MEPEHUS TEMIIEPATYPBI; Kontponbsnas | Poccuiickas
14.12.2022 | CpaBHeHHE pa3IMYHBIX CIIOCOOOB M3MEPEHHs M IIKaJ TEMIIEpaTyphl; pabora; JJIEKTPOHHAs HIKOJIA
Habntonenne u 00bsICHEHHE OIBITOB, IEMOHCTPUPYIOIIMX U3MEHEHHE BHYTPEHHEH SHEpruu Teja B IMpakTH4eckas
pe3ysbTaTe TeIIonepeiaun U paboThl BHEITHUX CHIL; pabora;
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2.1. | DaexkTpuyeckue 3apsiabl. 7 1 19.12.2022 | HaGntoneHue U IPOBEICHHE OIBITOB MO 3ICKTPH3ALUH TEJ IIPH COIPUKOCHOBEHHHU H HHIYKIMCH; IMpaxrnueckas | Poccuiickas
3apsikeHHbIE TeJa H UX 18.01.2023 | Habmonenue n 06bsACHEeHHE B3aUMOJCHCTBHS OTHOUMEHHO M Pa3HOUMEHHO 3aPSKEHHBIX TEIl; pabora; SNIEKTPOHHAS IIKOJIA
B3anMMoseiicTBHe OOBsicCHEHHE TIPUHIMIIA JeHCTBUS IEKTPOCKOIIA;

OOBsicCHEHHE SBICHHHN IICKTPU3ALIH [IPH COMPUKOCHOBEHHH TEJI H HHAYKIHUEH C HCIIOIB30BAaHHEM
3HAHUH O HOCHUTEISIX JIEKTPUYECKHX 3apsiI0B B BEILIECTBE;

PacniosnaBanue 1 00BSCHEHHE SBICHUN JIEKTPU3ALHUU B IOBCEIHEBHON JKU3HHU;

Ha6uoieHue n 00bsICHEHHE ONBITOB, MIUTIOCTPUPYIOIINX 3aKOH COXPAaHEHHUS DIICKTPHYECKOTO
3apsia;

Ha6o1eH1e ONBITOB 110 MOJIEIMPOBAHHIO CHIIOBBIX JINHHUN DIIEKTPHYECKOTO M10JIS;

HccnenoBanue 1eCTBUS DIEKTPUIECKOrO OIS HA IPOBOAHUKH U IUDIEKTPUKH;

2.2. | ocTOAHHBII YIEKTPHYECKHI 20 10 23.01.2023 | HabnroeHue pa3indHbIX BUIOB JICHCTBHS SJIEKTPHYECKOTO TOKA U OOHAPY)KEHUE ITHX BUI0B Konrponsnast | Poccuiickas

TOK 10.04.2023 | ne¥icTBHS B TOBCETHEBHOMN KHU3HU; pabora; 2JIEKTPOHHAS LIKOJIa
CG6OopKa M HCIIBITAHNE DIIEKTPUIECKOM LETH MOCTOSIHHOTO TOKA; [IpakTHYecKas
H3mepeHne cuiIbl TOKa aMIIEPMETPOM; pabora;
V3MepeHne 3JIeKTPHIECKOro HAINpPsKEHHST BOJIBTMETPOM;

ITpoBeseHue 1 00BSICHEHHUE OIBITOB, JEMOHCTPUPYIOIINX 3aBUCHMOCTD JICKTPHYECKOTO
COINPOTHBJICHHS TIPOBOJHHUKA OT €r0 JUIMHBI, IUIOMIAH TIONIEPEYHOr0 CEYCHHUS U MaTepHala;
HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, IPOTEKAIOIIEr0 Yepe3 Pe3UCTOP, OT CONPOTUBIICHHS
pe3ucTopa M HapsKeHHUsIHA PE3UCTOPE;
TIpoBepka npaBuIia CIIOKEHUS HAMIPSHKEHUIH MTPHU I0CIIE10BATEIBHOM COEJMHEHNH ABYX PE3UCTOPOB;
TIpoBepka npaBuiia st CUIIBI TOKA NPH NapaJuIeIbHOM COSIMHEHHH PE3HCTOPOB;
AHaJu3 CUTyauii MoCcIe10BaTeIbHOrO U MapaliieIbHOr0 COSMHEHHUS TPOBOIHIUKOB B JOMAIIHUX
IJIEKTPHYECKHUX CETSIX;
Pemenue 3ana4 ¢ ucnoiab3oBaHueM 3akoHa OMa 1 Gpopmyst pacuéra 2IeKTPUIECKOr0 CONPOTHBICHHUS
MPH 1OCJIeJ0BATEIbHOM M MapaluieIbHOM COSAMHEHUH POBOJIHUKOB;
Onpenenenne pabOThI DIEKTPUUYECKOr0 TOKA, IPOTEKAIOIIEr0 Yepe3 Pe3ucTop;
OnpeesieHne MOLIHOCTH IEKTPUUECKOT0 TOKA, BHIIENAEMOil Ha Pe3UCcTOpE;
HccnenoBanne 3aBHCHMOCTH CHIIBI TOKA Y€Pe3 JAMIIOUKY OT HANPsHKEHH s Ha Hei;
Onpenenenne KITJ] narpesaress;
HccnenoBanue nmpeodpa3oBaHus SHEPrUH MPH MOJbEME TPy3a dIEKTPOABUrATENIEM;
OOBsicHEHHE yCTPOWCTBA M IPUHIIMIIA JASHCTBHS JOMAIIHUX DJICKTPOHArPEBATENIBHBIX TPUOOPOB;
OOBsiCHEHHE IPUYMH KOPOTKOr0 3aMbIKAHHS M IPUHIUIA ASHCTBHS IIIABKUX PELOXPAHUTEIICH
Pemenue 3anay ¢ ucnonb3oBanueM 3akona Jhxoyna—JleHna;
HabuioieHre BOSHMKHOBEHHSI 2JIEKTPUUECKOr0 TOKA B XKHJKOCTH;
2.3. | MarHuTHBIE sIBJIEHUS 6 2 12.04.2023 | MccnenoBaHue MarHUTHOTO B3aUMOAEHCTBUS NMOCTOSIHHBIX MAarHHMTOB, Ipaxruyeckast | Poccuiickas
03.05.2023 | M3yueHue MarHUTHOTO MOJISl HOCTOSSHHBIX MAarHUTOB IIPU X 00BEIUHEHNUU U Pa3ACICHNN; pabora; JNEKTPOHHAs IIKOJIA
IIpoBeneHne ONMBITOB 1O BU3yadU3allMU IO MOCTOSHHBIX MarHUTOB;
3ydeHue siBICHNS HAMArHUYMBAHHS BEIECTBA;
HccnenoBanue AeiiCTBUS SIEKTPHIECKOr0 TOKA HA MATHUTHYIO CTPEJIKY;
TIpoBeaeHUE OMBITOB, IEMOHCTPHPYIOIIUX 3aBUCHMOCTb CHJIBI B3aHMO/ICHCTBHS KATYIIKH C TOKOM U
MarHuTa OT CHJIBI M HAaIlPaBJICHHS TOKA B KATYIIKE;
AHanu3 cuTyalnui NIpakTUIeCKOro MIPUMEHEHHU S YIEKTPOMAarHUTOB (B OBITOBBIX TEXHHYECKUX
YCTPOHCTBAX, IPOMBIIIICHHOCTH, MEIULIHHE);
W3y4enune aeiicTBUSI MArHUTHOTO MOJISI HA TIPOBOJIHMK C TOKOM;
M3ydenue nefcTBUS INEKTPOABUTATENS;
Mzmepenne KI1J] anekTpoaBUraTebHOM yCTaHOBKY;
Pacno3HaBaHue U aHAIN3 PA3IMIHBIX TPUMEHEHHH dIIEKTPOABUTaTeNe (TPaHCIOPT, OBITOBBIC
YCTpOHCTBA U AP.);
2.4. | DnexrpomaruuTHass MHAYKuus | 4 2 22.05.2023 | OmbITHI 1O HCCIIEAOBAHUIO SIBICHUS YICKTPOMATrHUTHOH HHAYKIMHU: HCCIICI0BAHNE H3MCHEHUI Konutponshast | Poccuiickas
3HAYCHUS M HANIPABJICHHUS HHIYKIHOHHOTO TOKa; pabora; 9NIEKTPOHHAS MIKOJIA
IMpakTudeckas

pabota;
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