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IHOACHUTEJIBHAS 3AIINCKA

CopepxaHue MPOrpaMMbl HAIPABICHO HA (OPMUPOBAHNE €CTECTBCHHOHAYYHOW IPAMOTHOCTH yUaIINXCs U
OpraHu3aluio U3yueHus: (U3UKHN Ha e TeIbHOCTHON OCHOBE. B Hell yUnTHIBarOTCSl BO3MOKHOCTHU IIpeIMeTa
B peasmsainuu TpeboBanuii GI'OC OOO K mIaHUpyeMbIM JUYHOCTHBIM U METAIIPEAMETHBIM pe3yJIbTaTaM
o0OydeHUs1, a TAK)KE MEXKIIPEAMETHBIE CBSI3U €CTECTBEHHOHAYUYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'O 00111er0 00pa30BaHMU.

OBILIASA XAPAKTEPUCTHUKA YYEBHOT'O IIPEJIMETA «®PU3UKA»

Kypc dhusnkn — cucremooOpa3yromuii Ui eCTECTBEHHOHAYUHBIX YU€OHBIX MPEIMETOB, TOCKOIbKY
¢bu3nveckre 3aKOHbI JIe)KaT B OCHOBE IIPOIIECCOB U SIBJICHUHN, H3y4aeMbIX XUMHEH, OMOJIOTHEH, aCTPOHOMHUEH
u pusmdeckoit reorpadueii. Dusuka — 3TO MpeaAMET, KOTOPHIK HE TOJIBKO BHOCUT OCHOBHOM BKJIAJ] B
€CTECTBEHHOHAYYHYIO KapTUHY MHpPa, HO U IPEAOCTABIIsIET Haubosiee sicHble 00pa31bl IPUMEHEHUS HAYYHOTO
METO/J1a IO3HaHMUs, T.€. Clloco0a MOoIy4eHUs JOCTOBEPHbIX 3HaHUi 0 mupe. HakoHnen, pusnka — 3to
MPEAMET, KOTOPBIM HApSALY C APYTUMHU €CTECTBEHHOHAYYHBIMH MPEIMETaMU JTOJKEH JaTh MIKOJIbHUKAM
IIpeJicTaBIeHNE 00 YBIEKATEIbHOCTH HAyYHOT'O UCCIIEI0BAHUS U PAJIOCTH CAMOCTOSITEIbHOTO OTKPBITHS
HOBOT'O 3HAHMSI.

Opna 13 rIaBHBIX 331324 GU3NYECKOT0 00pa30BaHUs B CTPYKType oOIIero o0pa3oBaHus COCTOUT B
(hOpMUPOBAHUH €CTECTBCHHOHAYYHOW IPAMOTHOCTH M HHTEPECa K HayKe y OCHOBHON MacChl 00yJaroIuXcs,
KOTOpBIE B JaJIbHEWIIIEM OyIyT 3aHATHI B CAaMbIX pa3HO 00pa3HbIX cdepax aesrenbHocTu. Ho He meHee
B)KHOM 3aJ1aueil SIBJISIETCS BBISABJICHHUE U IMOJATOTOBKA TATAHTIMBBIX MOJOJIBIX JIFO/IEH TS POAOIIKEHUS
o0Opa3oBaHus U JalbHEUIIeH npodeccuoHANIbHOMN 1eATEeIbHOCTH B 001aCTH €CTECTBEHHOHAYYHBIX
MCCIIEIOBAHUH M CO3IaHUH HOBBIX T€XHOJIOTUN. COrIACHO MPUHATOMY B MEXKTYHAPOJIHOM COOOIIECTBE
omnpezaeneHuio, EcrecTBeHHOHaYYHAsI TPAMOTHOCTD — 3TO CIIOCOOHOCTD YENIOBEKa 3aHUMAaTh aKTUBHYIO TPaK-
JAHCKYIO TO3HITHIO TT0 OOIIECTBEHHO 3HAYUMBIM BOTIPOCaM, CBA3aHHBIM C €CTECTBEHHBIMU HAyKaMU, U €ro
TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UleAMH. HaydHOrpaMOTHBIN YEIOBEK CTPEMUTCS
y4acTBOBATh B apTYMEHTUPOBAHHOM OOCYKICHHUH MPOOIIeM, OTHOCSIINXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHUSIM, UTO TpeOyeT OT HETO CIAEAYIONINX KOMIETEHTHOCTEH:

— HAY4YHO OOBICHSTH SABJICHUA,
— OIICHUBATh U ITIOHHUMAaThb OCOOEHHOCTH HAaY4YHOI'O UCCJICAOBAaHUA,
— HHTCPHNPETUPOBATH JAaHHBIC U WCIIO0Jb30BaTh HAYYHBIC NOKA3ATCIbCTBA AJIA IMOJTYYCHHA BBIBOOOB.

N3yuenne pusmku ciocoOHO BHECTH pelIaonnii BKIaa B pOpMUpPOBaHUE €CTECTBEHHOHAYYHOU
TPAaMOTHOCTH OOYJarOIIIXCsl.

HEJIN N3YUYEHUSA YYEBHOI'O IIPEIMETA «®U3UKA»

Henu nzyuenus Gpu3nku Ha ypoBHE OCHOBHOI'O 00I11er0 00pa3oBaHus onpeeneHs B Konuenmmu
npernoiaBaHus yueoHoro npenmera «dusnka» B 00pa3zoBarenbHbIX opranuzanusx Poccuiickoit denepanum,
peanu3yoX OCHOBHBIE 00111e00pa3oBaTeIbHbIE POTrPaMMbl, YTBEPkKAEHHON pemenneM Koiernn
MunuctepctBa npocseiienus Poccuiickoit @eneparuu, npotokosu ot 3 nexkadpst 2019 r. Ne [TK4BH.

Henu nzyuenust puszuku:

— MpHOOpeTeHne UHTEepeca U CTPEMIICHHS 00yJaroIINXcs K HAyYHOMY U3YUYEHUIO MPHUPOJBbI,
pa3BUTHE HMX MHTEJJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

— pa3BUTHUE NPECTABICHUN O HAYYHOM METO/I€ MTO3HaHUS 1 (OPMUPOBAHUE UCCIIEOBATEIHCKOTO
OTHOUICHHUS K OKPYXKAIOLIUM SIBICHUSIM;



— (¢opMHpOBaHUE HAYIHOTO MUPOBO33PECHUS KaK PE3yJIbTaTa U3YUCHUs OCHOB CTPOCHHS MAaTEpUH U
GbyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

— QopMupoBaHUE TIPEACTABICHUHN O POIU HU3UKHU TSl pa3BUTHUS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKHU
1 TEXHOJIOTHI;

— Ppa3BHTHE MPEACTABICHUI 0 BO3MOXKHBIX cepax Oyayien mpodeccnoHaIbHOM e TeNbHOCTH,
CBSI3aHHOM C (PU3MKOM, ITOATOTOBKA K JAJIbHEHWIIIEMY O0Y4YEHHIO B TOM HallpaBJICHUH.

JlocTrkeHre 3TUX 1IeJIe Ha YPOBHE OCHOBHOT'O 0011IeT0 00pa30oBaHMs 00ECIICYMBACTCS PEIICHHEM
CIIeTYIOIINX 3aJ1a4:

— HpI/IO6peTeHI/Ie 3HaHUH O JUCKPETHOM CTPOCHHUH BCIICCTBA, O MCXAHNYCCKUX, TCIIJIOBBIX,
OJICKTPUYCCKUX, MAHUTHBIX U KBAHTOBBIX SABJICHHUAX,

— an06peTeHHe YMeHHﬁ OIHMCBLIBATh U OOBICHATH (bHSPI‘leCKI/IC SIBJICHHUA C UCIIOJIB30BaHUEM
IMMOJIYYCHHBIX 3HaHI/II71;

— OCBOCHHC MCTOJ0B PCIICHUA HpOCTCfIIHPIX paC‘IéTHHX 3aJa4 ¢ UCIIOJb30BaHUCM (1)I/ISI/IIIGCKI/IX
MOHeHeﬁ, TBOPUYCCKUX U IMPAKTUKOOPHUCHTUPOBAHHBIX 3a/1a4;

— pa3BHUTHE YMEHHI HAOIIOaTh MPUPOIHBIC SBICHUS M BBITIOIHATH OIBITHI, JJA0OPaTOPHBIE PAaOOTH U
9KCHEPUMEHTAIbHbBIE UCCIIEOBAHUS C UCIIOIb30BAHUEM U3MEPHUTEIBHBIX IPUOOPOB;

— OCBOCHHUE IPUEMOB Pa0dOTHI ¢ HH(pOpManHel (HU3HMIECKOTO COJePIKaHMUS, BKIF0Yask HHPOPMAIHIO O
COBPEMEHHBIX JOCTIKEHUSIX (DU3UKH; aHAIU3 U KPUTHYECKOE OllEHUBaHUE HHPOPMAIIIH;

— 3HAKOMCTBO CO cepamu MpodecCHOHATBHON IeATETPHOCTH, CBSI3aHHBIMHE C (DU3UKOM, U
COBpPCMCHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTHUXXCHUAX (1)I/I3I/I‘-I€CKOf/'I HAayKH.

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

B cootBerctBrn ¢ ®I'OC OOO dusuka siBiaseTcs 0053aTebHBIM TPEIMETOM Ha YPOBHE OCHOBHOTO
obmiero oopazoBanus. J[aHHas mporpaMMa npeaycMaTpuBaeT usydeHue Gpuanku Ha 6a30BOM ypoBHE B 8
Kiacce B 00b€Me 68 yacoB mo 2 yaca B HEMAEIIO.



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

Pa3gen 1. TersioBbIe IBJICHUSA

OcCHOBHBIE TIOJIO’KEHUS MOJIEKYJIIPHO-KUHETUUECKOM TEOpUM CTPOEHUS BellecTBa. Macca u pa3mepbl
aTOMOB ¥ MOJIEKYJI. OIBITHL, IOATBEPKIAIOLINE OCHOBHBIE TIOJIOKEHUS MOJIEKYJIAPHO-KUHETUYECKON TEOPHH.

Mogenu TBEpAOTO, KHUIKOTO U ra3000pa3HOro COCTOsAHUI BeniecTBa. Kpucramnnueckue u aMmopQHble Tena.
OOBsicHeHHE CBOMCTB ra3oB, KHUIKOCTEH U TBEPABIX TEJ HA OCHOBE MOJIOKEHHUI MOJIEKYJISIPHO-KHHETUIECKOM
Teopun. CMayMBaHKUE U KallWJUIAPHBIC sBIEHUSA. TerIoBoe pacIMpeHue U CKaTHeE.

Temmeparypa. CBsi3b TEMIIEPATyPhl CO CKOPOCTHIO TEINIOBOTO JIBUKCHUS YaCTHII.

Buytpennsis sreprus CriocoObl 3MEHEHHsI BHYTPEHHEW YHEPTUU: TeIIonepeiada u COBEPIICHHE PabOTHI.
BI/IZ[BI TCILIONCpCaAaqYun: TCIIOMPOBOAHOCTh, KOHBCKI WA, U3JTYUCHHUC.

KosmdecTBo TEIIOTHI. Y 1ebHAs TEIIOEMKOCTD BElIeCTBA. TEII000OMEH U TEIIOBOEC PABHOBECHE.
VYpaBHeHue TermioBoro 6ananca. [InaBneHre u oTBepAeBaHUE KPUCTAUIMYECKUX BEUIECTB. YAelmbHas
terioTa miasiieHus. [TapooOpa3zoBanue u konnencauus. Ucnapenne (MC). Kunenue. Y nenbHas temnora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHHUS OT aTMOC(hepHOro AaBieHus. BiaxxHOCTh Bo3ayXxa.

DHeprus TOIIMBA. Y IeJbHas TeII0Ta CTOPaHHUsL.

[Tpunuumne! padotsl TerioBbix aeurareneil. KITJ[ teroBoro apuratens. TemnnoBsie ABUTATENH U 3alllUTa
okpyxaromeit cpeasl (MC). 3akoH coXpaHeHUs U MpeBpallleHus YHEPTUH B TeII0BbIX mpoieccax (MC).

Hemoncmpayuu

. HaGmonenue OpOyHOBCKOTO ABUKEHUS

. Habmonenue nuddysun

. HaGmroienune siBjieHUI CMaYMBaHKS M KaMJUISPHBIX SBJICHUN

. HaGiroieHue TermioBoro paciupeHust Tei

. U3MeHeHue fnaBiieHus ra3a npyu U3MEHEHUH 00bEMA U HAarpPEeBAHUU WIJTH OXJIaXKICHUU
. [IpaBuiia u3mMepeHus TeMieparypbl

. Buner Teronepenaun
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. OxJtaxieHne mpu COBEPIICHUH PaOOTHI

9. HarpeBanue npu coBepiieHHH padOThl BHEITHUMH CHUJIAMH
10. CpaBHEeHME TEIIOEMKOCTEN Pa3IUYHBIX BELIECTB

11. HaOmronenve KUIeHus

12 .HabnroaeHne mocTOSHCTBA TEMIIEPaTyphl IPH TJIaBICHUN
13. Moaenu TEIUIOBBIX JBUTATEICH

Jlabopamopnuvie pabomovt u onvimul

1. OnbITH IO OOHAPYKEHUIO JEMCTBUS CUIT MOJIEKYJIIPHOTO MPUTSHKEHUS

2. OnbITHI MO BBIPAIIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOW COJIM MJIM caxapa

3. OnbIThI 10 HAOTIOIEHHUIO TETJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEN U TBEPIBIX TeI

4. OmpeneneHue TaBJICHHS BO3yXa B OaUTOHE IIMPUIIA

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCT JIaBJIEHUSI BO3/yXa OT ero 00bEMa U HarpeBaHUs WIn
OXJIaKJICHUS

6. IIpoBepka runoTe3sbl TMHEHHON 3aBUCHUMOCTH JUIMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUUYECKOM TpyOKe
OT TEeMIIepaTypsl

7. HabmroeHue u3MeHeH!sl BHYTPEHHEN SHEpruy Tejla B pe3ysibTaTe TeIuionepeauu u padboThl BHEIIHUX
CHII

8. MccnenoBanue sBIEHUS TEIJIOOOMEHA MTPH CMELIMBAHUU XOJIOIHON U Topsyeil BOJIbI

9. OnpeneneHye KOJIMYECTBA TEIIOTHI, MOJIYYEHHOTO BOIOM MpHU TEMIO0OMEHE C HarpeThIM
METANINYECKUM LAIUHAPOM



10. Onpenenenue yaenbHON TEMIIOEMKOCTH BEIIECTBA
11. UccnenoBanue npouecca ucnapeHus

12. Onpenenenre OTHOCUTEIBLHOM BIIa)KHOCTH BO3IyXa
13. Onpenenenue yeabHON TEMIOTHI MJIABJICHUS JIbJa

Pasznen 2. 3.J1eKTpnqec1me U MAarHuTHbBIC SIBJICHUA

DnexTpusanus Teil. [[Ba poaa 3yekTpuuecKkux 3apaaoB. B3aumoaencTBue 3apsbkeHHbIX Tel. 3akoH Kynona
(3aBHCHMOCTD CHUJIbI B3aUMOJICHCTBHUS 3aPsHKEHHBIX TEJ OT BEJTUYHHBI 3apSI0B U PACCTOSIHUS MEXKIY TEIAMM).

DnekTpuieckoe moiie. Hanpsmk€HHOCTD ek TprYecKoro nodist. [IpuHIUI cynepro3uiiuy 3J1eKTPUIEeCKUX
MoJiek (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snextpuueckux 3apsaoB. DiaeMeHTapHbIN diekTpudeckuil 3apsii. Ctpoenue aroma. [IpoBogHuku
U IUJIEKTPUKH. 3aKOH COXPaHEHUS DJIEKTPUYECKOr0 3apsa.

ONeKTpUYECKUil TOK. Y CIOBUS CYIIECTBOBAHUS 3JIEKTPUUYECKOIO TOKA. MICTOUHMKY MMOCTOSIHHOTO TOKA.
JlefcTBUSI 3JIEKTPUUECKOT0 TOKA (TEIJIOBOE, XUMUYECKOE, MArHUTHOE). DJIEKTPUYECKUI TOK B )KUJIKOCTSIX
U rasax.

Onekrpuueckas nenb. Cuna Toka. JnekTpuyeckoe HanpsbkeHne. ConpoTUBIIEHUE IPOBOIHUKA. Y AETBHOE
COIIPOTHBIIEHHE BellecTBa. 3akoH OMa Juig yyacTka uenu. [locnenoBarenbHoe U apaiieIbHOE COEMHEHUE
IPOBOIHUKOB.

Pabota u Mo1IHOCTD A5eKTpruYecKoro Toka. 3akoH Jxoyns— JleHua. DnekTpuyeckue 1enu U NoTpeduTenu
ANIEKTPUYECKOH SHepruu B 0bITY. KopoTkoe 3ambikaHue.

[TocTosiHHBIE MarHUTHI. B3anMmoneiicTBUe MOCTOSHHBIX MarHUTOB. MarHutHoe noje. MarHuTHoe moine
3eMJIM U €ro 3HaYeHHe AJ KU3HU Ha 3emie. OnbIT Opcerena. MarHuTHOE 10JI€ AJIEKTPHUECKOrO TOKA.
[IpuMeHeHue IeKTPOMarHuToB B TEXHUKE. J{efiCTBME MarHUTHOTO I10JIsS HA IIPOBOJIHUK C TOKOM.

DneKTpOoABUTaTEIb OCTOSIHHOIO TOKa. VcIioyib30BaHKe AIIEKTPOIBUraTeNIel B TEXHUUECKUX YCTPOMCTBAaX U
Ha TPAHCIOPTE.

OmnbiTel @apajes. SBnenue snekTpoMarauTHol MHIYKIMU. [IpaBuio Jlenna. Dnexkrporeneparop. CriocoObl
MOJIYYEHUS JIEKTPUUECKON SIHEPTUH. DIIEKTPOCTAHIIMU Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTUU.

Hemoncmpayuu

DneKTpu3anus Tenl

JIBa poJia 2JIEKTPUUECKUX 3aps0B U B3aUMOICHCTBUE 3apsIKEHHBIX Tell
Y CTpolcTBO M ICMCTBHE 3JIEKTPOCKOIA

DnexTpocTaTHuecKast UHIYKIUS

3aK0H COXpaHEHUs MMEKTPUIECKUX 3apsI0B

[IpoBOAHUKY U AUDIIEKTPUKH

MOI[GJ'II/IpOBaHI/IC CHJIOBBIX JIMHHI QJICKTPHUYECCKOIO I10JIA

S BRI U e

M CTOYHHKH TOCTOSIHHOTO TOKa

he

JleficTBHS 2EKTPUYECKOTO TOKA

10. DnekTpryecKkHii TOK B JKUJIKOCTH

11. I'a30BBIi1 pa3psan

12. I3MepeHne cuibpl TOKa aMIIepMETPOM

13. I3MepeHne 31eKTpUIECKOTO HANPSDKEHUST BOJIBTMETPOM

14. PeocTaTt 1 Mara3uH CONpOTUBIIEHUI

15. B3aumoneicTBUE OCTOSSHHBIX MATHUTOB

16. MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHHs OJIFOCOB MarHuTa 17.
MonenpoBaHue MAarHUTHBIX MOJI€H MOCTOSHHBIX MarHUTOB

18. OmeIT Dpcrena



19. MaruuTHOE 10JI€ TOKA. DJIEKTPOMAarHuT

20. JleiicTBME MarHUTHOTO MOJIsI HA TPOBOJIHUK C TOKOM

21 DnekTpoaBUraTesb NOCTOSHHOTO TOKa

22. UccnenoBaHue SBJICHUS SJIEKTPOMArHUTHON MHYKIIMHU

23. Onswitel Dapanes

24. 3aBUCHMOCTb HAIIPaBJIEHUs UHIYKIIMOHHOTO TOKAa OT YCJIOBHUH €ro BO3HUKHOBEHHUS
25. DIEKTPOreHepaTop MOCTOSHHOTO TOKa

Jlabopamopnwvie pabomot u onvimul

OnbITHI IO HAOTFOICHUIO SJICKTPU3AINH TEJI MHIYKIIMEH U IIPH COMPUKOCHOBCHUN
HccnenoBanue NeicTBUS SIEKTPUIESCKOTO MO HA IIPOBOAHUKH U JIUAICKTPHKH
COopka 1 mpoBepKa padOThI IEKTPUUECKOH IETH MOCTOSHHOTO TOKa

W3mepeHue u peryImpoBaHue CHITbI TOKA

A e

W3mepenue u peryanpoBaHue HAMIPSHKEHUS

6. HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, UIIYLIETO YEPE3 PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOpa U
HaIpPsDKEHUS Ha pe3UCTOpe

7. OnBIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUYECKOT'O COITPOTUBIICHUS IPOBOJAHUKA OT €r0 JUINHBI,
IJIOLIA/I MTOTIEPEYHOI0 CEUEHUs U MaTepuaa

8. IlpoBepka nmpaBuia CI0KEHUS HANPSDKEHUH MTPU MOCIe10BaTEIbHOM COSIMHEHUHU JBYX PE3UCTOPOB

9. IlpoBepka mpaBuiia JUIst CUIIbI TOKA P NMapajuIeIbHOM COEIMHEHUH PE3UCTOPOB

10. Onpenenenue paboOTHI JIEKTPUUECKOTO TOKA, UIYILET0 Yepe3 PE3UCTOp

11. Onpenenenre MOLITHOCTH 3JEKTPUUECKOT0 TOKA, BBIIEISIEMOM Ha pe3nucTope

12. ViccnenoBanne 3aBUCHMOCTH CUJIbI TOKA, UYILET0 Yepe3 JIaMIIOUKY, OT HANPSKEHUs Ha Hell

13. Onpenenenune KIIJ[ narpeBarens

14. UccrnenoBanne MarHUTHOTO B3aUMOJICHCTBHUS TIOCTOSIHHBIX MarHUTOB

15. 3ydyeHne MarHUTHOTO MOJIS TIOCTOSTHHBIX MAarHUTOB MIPU UX 00BbETUHEHUU U Pa3/IeIeHUN

16. ViccnenoBanue AeCcTBUS AIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEIIKY

17. OnpIThL, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIbI B3aUMOJICHCTBHS KaTYIIKH C TOKOM M MarHuTa oT
CHJTBI TOKA W HAIPaBJICHUS TOKA B KaTYIIKE

18. V3ydenue neiicTBUsS MarHUTHOT'O 1OJIS HA POBOIHUK C TOKOM

19. KonctpynpoBanue u usydeHue paOOThl 3JIEKTPOJBHUraTEls

20. Uzmepenne KIIJI anekTpoaBUraTesIbHON YCTaHOBKH

21. OUBITHI IO UCCIIEAOBAHUIO SIBIICHUS 3JIEKTPOMAarHUTHOW MHTYKIIMH: UCCIIEIOBAaHUE U3MEHEHNUI

3HAYCHUA U HAIIPABJIICHUSA UHAYKIIMOHHOT'O TOKa



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

Nzyuenue ¢pu3nku B 8 Kilacce HaIlPaBJIEHO HA JOCTHKEHUE 00YJarOIIMMHUCS TUYHOCTHBIX,
METaNpeIMETHBIX U MPEAMETHBIX PE3yIbTAaTOB OCBOCHHUS YUeOHOIO MIpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI
Ilampuomuueckoe éocnumanue:
— TIPOSIBIIEHUE HHTEpECca K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHICKON (PM3NUECKO HAYKH;

— HEHHOCTHOC OTHOILICHUEC K JOCTUKCHUAM pOCCHﬁCKHX y‘léHBIX (bI/ISI/IKOB.

Fpa.m’daucxoe u nyoeno-npaecmeelmoe eocnumaHnue:
— TI'OTOBHOCTb K aKTUBHOMY Y4aCTHUIO B O6Cy)KI[eHI/II/I 06H.I€CTB€HHO-3H3‘-II/IMBIX N 3THYCCKHX npo6neM,
CBA3aHHBIX C MPAKTUYCCKUM ITPUMCHCHUCM I[OCTI/I)KCHI/Iﬁ (1)I/I3I/IKI/I,

— OCO3HAaHHUC BaA)KXHOCTU MOPAJIbHO-3TUYCCKUX MTPHUHIUIIOB B ACATCIILHOCTHU y‘-IéHOI‘O.

Icmemuueckoe éocnumanue:
— BOCIHPHUATHUC ICTCTUUCCKUX KAYCCTB (1)1/131/1%01(0171 HAayKH: eé TrapMOHHUYHOTI'O ITIOCTPOCHUA, CTPOI'OCTH,

TOYHOCTH, JJAKOHNYHOCTH.

IIEHHOCInM HAYYHO20 NO3HAHUA:
— OCO3HaHHUC ICHHOCTHU (1)H3H‘Iec1(0ﬁ HAaYKH KaK MOIITHOT'O MHCTPYMCHTA ITO3HAHUA MHUPa, OCHOBBI
Pa3BUTHA TeXHOHOFHﬁ, BaKHEHIIICH COCTAaBIISIOILICH KYJbTYPBHI;

— Ppa3BHUTHE HAyYHOU JTF0003HATEIHLHOCTH, HHTEPECA K HCCIEI0BATEIBCKON ACATEIbHOCTH.

Dopmuposanue Kyaomypol 300p06ba U IMOUUOHATLHO20 O1AZONONYUUA:
— OCO3HAHME LIEHHOCTHU 0€3011acHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUDE,
Ba)XHOCTH IPaBWJI 0€30MacHOI0 MOBEJACHHSI Ha TPAHCIIOPTE, Ha IOPOrax, C MEKTPHUECKUM U TEIIOBBIM
000py/I0BaHUEM B IOMAIIHUX YCIOBUSIX;
— ¢(hopMHUPOBAHHOCTH HaBbIKa peQIeKCUH, IPU3HAHUE CBOETO MIpaBa Ha OMIMOKY M TaKOro ke MpaBa y

JPYTOTO YeIOBEKA.

Tpyooeoe eocnumanue:
— aKTHUBHOE Y4acTHe B PEUICHUH MPAKTHUECKHX 3a]a4 (B paMKaX CEMbH, IIKOJIBI, TOPO/a, Kpast)
TEXHOJOTUYECKOW ¥ COLMATLHOM HAPaBICHHOCTH, TPEOYIOIIMX B TOM YUCIIE U (PU3UUECKHUX 3HA

HUI;— HMHTEpec K MPAaKTUYECKOMY H3Y4EHHUIO Npodeccuil, CBI3aHHBIX C PUIUKOM.

IKonozuueckoe éocnumanue:
— OpUEHTaIUs Ha MpUMEHEeHHEe (PU3NUECKUX 3HAHUH IS pelIeHus 3a1a4 B 00JaCTH OKpYXKaroliei
Cpenbl, IUIAHUPOBAHUS IIOCTYIIKOB U OIIEHKH UX BO3MOXHBIX ITOCJIEICTBHM JIUIS OKPYKAFOIIEH

Cpebl;— OCO3HaHUE TJIO0ATBHOTO XapakTepa HKOJIOTUYECKHUX MPOOJIEM U IyTeH WX peIIeHHs.
Aoanmayusa o0yuaruezoca K U3MeHAIOUWUMCA YCI08UAM COUYUATNbHOU U RPUPOOHOIL CPEObL:

— MOTPeOHOCTH BO B3aUMOJICHCTBUY MPH BHIMOIHEHUN UCCIIEJOBAaHUIN U MIPOEKTOB (hH3HUECKOI
HaIIPaBJIEHHOCTH, OTKPBITOCTh ONBITY ¥ 3HAHUSM JIPYTHX;
— IOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUYECKYIO AEATEIbHOCTD;

— TOTpeOHOCTH B (POPMUPOBAHUM HOBBIX 3HaHUH, B TOM uucie GOopMyIHpPOBATh UIEH, MOHATHUS,



TUIOTE3bl O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

— OCO3HaHHE Ae(HUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (DU3UKH;

— TUIAHUPOBAHME CBOETO PA3BUTHUS B IPHOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM;

— CTpeMJICHHE aHAJTU3UPOBATh U BBIABIATH B3aUMOCBSI3U IPUPOIbI, 00IIECTBAa M SKOHOMHUKH, B TOM
YHCIIe C UCTIOJIb30BaHNEM (DU3NYECKUX 3HAHUI,

— OIICHKA CBOMX JICHCTBUI ¢ Y4ETOM BIUSIHUS Ha OKPYKAIOIIYIO CPEY, BO3MOYKHBIX TII00aTbHBIX

MOCJICICTBUH.

METAINIPEJMETHBIE PE3YJIbTATBI
YHuBepcaibHbI€ 103HAaBATEIbHbBIE AEHCTBUSA
bazoevie nozuueckue oeiicmeus:
— BBIABJIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBICHUI);
— YCTaHaBIMBATh CYLIECTBEHHBIH IPU3HAK KIacCU(UKALMU, OCHOBAHUS JUIsl 000OIIEHNS U CPAaBHEHUS;
— BBIABIIATH 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B PACCMATPUBAEMBIX (DaKTaX, JAHHBIX U HAOIIOACHUSX,
OTHOCSALIMXCS K (U3UUECKUM SIBIICHUSM;
— BBIABIATH IPHUYUHHO-CIICICTBEHHBIE CBS3H MTPH N3YUYEHUH (PU3MUECKUX SBICHUH U MPOIECCOB;
JIeNIaTh BBIBOJIbI C UCIIOJb30BAaHUEM JIEIYKTUBHBIX M HHAYKTUBHBIX YMO3aKJIOUEHUH, BbIIBUTaTh
THITOTE3BI O B3aUMOCBS3SX (DU3NYECKUX BEIINYNH;
— CaMOCTOSITEJIbHO BBIOMPATH CIIOCO0 pereHus yueOHol pusnueckoil 3ajauu (CpaBHEHUE HECKOJIBKUX
BapHUaHTOB PEUICHHUs, BBIOOP HanboIee MOAXOISIIET0 C YIETOM CaMOCTOSTENIHO BBIICIICHHBIX

KPUTEPHUEB).

ba3zoevie uccnedosamennvckue oeiicmeus:
— HCIOJIb30BaTh BOMPOCH! KaK UCCIEI0BATEIbCKUII HHCTPYMEHT MO3HAHMUS;
— MPOBOAUTH 10 CAMOCTOATEIBHO COCTABIIEHHOMY ILJIAHY OIBIT, HECJIOKHBIN (PU3NYECKUl
JKCIIEPUMEHT, HEOOJIbIIIOE UCCIIeI0BaHUE (PU3NYECKOTO SIBIICHUS;
— OIIEHMBaTh Ha IPUMEHUMOCTb U JOCTOBEPHOCTh HH(POPMAIIHIO, TOTYYEHHYIO B XOJI€ UCCIIeI0BaHUs
WJIM SKCIIEPUMEHTA;
— CaMOCTOSITENIbHO (OpMYIUPOBaTh 000OIIEHHUS U BBIBOABI IO PE3YJIbTaTaM MPOBEAEHHOTO
HaOJII0IeHNs, OMbITA, UCCIICOBAHMS;
— TPOTHO3MPOBATH BO3MOXKHOE JJaJIbHEHIIIee pa3BUTHE (PU3MUECKUX MPOLIECCOB, a TAKXKE BBIABUIaTh

MMPECATIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c ungpopmanueii:
— TPUMEHSTH PA3IUYHbIE METO/bI, HHCTPYMEHTHI U 3aIpOCHI TP MOUCKE M 0TOOpe HH(OpMAITUK WIH
JTAHHBIX C Y4ETOM IpeI0KEHHON yueOHOU (pu3niecKoil 3a1auu;
— aHaJM3UpPOBaTh, CUCTEMATU3HPOBATh U UHTEPIIPETUPOBATH HH(OPMAIIHIO Pa3IMYHBIX BUIOB U GOpPM
[IPE/ICTABIICHUS;
— CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (OpMY MpeAcTaBIeHUS HHPOPMALIUU U WILTIOCTPUPOBATh

pelIaeMble 3a/1a4u HECIOKHBIMH CXeMaMU, TuarpaMMaMu, MHOM TpaduKoil 1 UX KOMOHWHAIUSMHU.

yHI/IBepcaHBHI)Ie KOMMYHHUKATHUBHBIC HeﬁCTBHﬂ



Obwenue:

— B X0J1e 00CYXJIeHHsI yueOHOTO MaTepuana, pe3yJlbTaToB JJAOOPATOPHBIX pabOT U MPOEKTOB 33/aBaTh
BOITPOCHI 10 CYIIECTBY 00CYKIaeMOI TeMBbI M BBICKA3bIBAaTh WJICH, HAIICJICHHBIE HA DEIICHUE 3aaui U
HOJJIepAKaHUE OJIaroKeIaTeIbHOCTH OOIIEHHS;

— COTIOCTABJISITh CBOU CYXIACHHUS C CY)KICHUSIMH JIPYTUX YYACTHUKOB JHAIIOTa, OOHAPYKUBATh
pa3inyre U CXOJICTBO MO3UIINIA; BEIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
MyOJIMYHO NMPEACTABIATH PE3YJIbTAThl BBIMOJIHEHHOTO (PU3UYECKOTO OIbITa (IKCIIEPUMEHTA,
HCCJICJIOBAHMUSI, TPOCKTA).

Coemecmnasn oeamenvHOCMb (COMPYOHUUECME0):

— MOHHUMAThH U UCTIOIB30BATh MPEUMYIIECTBA KOMAHIHON M WHIUBUYaTbHOU PabOThI IPH PEIICHUU
KOHKPETHOU (PU3UIECKOM MPOOIIEMBI;

— IPUHUMATH LCJIN COBMECTHOM ACATCIIBHOCTH, OPraHU30BEIBATH ,Z[efICTBI/IH o €€ JOCTHXKEHUIO:

pacnpeneNsaTh poiu, 00CYKIaTh MPOIECCH U Pe3YIbTaThl COBMECTHOM pabOThI; 0000IIaTh MHEHUS
HECKOJIBKHX JTIOACH;

— BBIIIOJIHATH CBOKO 4aCTh pa60T1>1, A0CTUIrasA Ka4YCCTBCHHOI'O pE3yJibTaTa 10 CBOCMY HAIIPAaBJICHHUIO U
KOOpAUHHPYA CBOU HGﬁCTBHﬂ C APpYTMMHU YICHAMU KOMAaHbI;

— OIICHMBATh KQueCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT MO KPUTEPHUSIM, CAMOCTOSATEIHHO
c(hopMyITUpPOBAaHHBIM YYACTHUKAMH B3aHUMOJICHCTBHUSI.

yHI/IBepcaHBHHC PCTYJIATUBHBIC ,HeﬁCTBHH

Camoopzauusauu}l:

— BBIABJIATH MPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIUSIX, TPCOYIOMINX JJIs PeIICHUST (PUINICCKUX
3HAHUI;

— OPUEHTUPOBATHCS B PA3IINYHBIX MOAXO0AAX NPUHATUS peleHUl (MHIUBUAYAIbHOE, IPUHATHE
pelIeHus B rpymIe, NPUHITHE PEILIEHUH TPYIIOil);

— CaMOCTOSITEIIbHO COCTABJIAThH AJITOPUTM peIIeHUs] PU3MUECKON 3a]jauu W IJIaHa UCCIIEI0OBaHMS C
Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh NpeAiaraeMble
BApUAHTBI PELICHUN;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.
Camoxonmpons (peghrexcus):
— JIaBaTh aJICKBATHYIO OIICHKY CUTYAaIllU! U TpeJyIaraTh IJiaH € N3MCHCHHUS;

— OOBSICHATH PUYMHBI JOCTHKEHHS (HEIOCTUIKEHUS) Pe3yIbTaTOB AESITEIbHOCTH, JaBaTh OLEHKY
PUOOPETEHHOMY OIIBITY;

— BHOCHUTDb KOPPEKTUBEI B ICATCIBHOCTD (B TOM YHUCJIE B X0 BBIITOJTHECHUA (1)I/ISI/IV-IGCKOFO HCCICa0BaHUsA
NN npoeKTa) Ha OCHOBC HOBBIX 06CTOHTCHLCTB, U3MCHUBIINXCA CHTyaHHﬁ, YCTAHOBJICHHBIX OIJ_II/I6OI(,
BO3HHUKIIIHNX pr,[[HOCTCﬁ;

— OLCHUBATH COOTBCTCTBHUC PE3YyJIbTaTa LCJIN U YCIOBUAM.
3M0ull0HaJlebll2 unmesliekm:

— CTaBUTh ce0s1 HA MECTO JIPYrOro YeJIOBEKa B XOJI€ CIIOpa WM IUCKYCCUU Ha HAyYHYIO TEMY,
MOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYroro.



Ilpunamue cedn u opyaux:

— MpHU3HABaTh CBOE MPABO HA OLUIMOKY MPH pelIeHrnr (U3NUECKUX 3a/1a4 WK B YTBEPKICHUAX HA
HAy4YHbIE TEMBI U TAKOE K€ MPaBO JIPYroro.

INPEAMETHBIE PE3YJIBTATbBI

[TpenmeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTh Yy O0YUaIOIIUXCS
YMEHUU:

— HCIOJIb30BaTh MOHATHS: Macca U pasMepPbl MOJIEKYJI, TEIJIOBOE JBUKEHHUE aTOMOB U MOJIEKY!I,
arperaTHble COCTOSIHMS BEIIECTBA, KPUCTAIUINYECKHE U aMOP(HBIE TeJla, HACBIIIIEHHBIA U HEHACHI-
LICHHBIN [1ap, BIaKHOCTb BO3/1yXa; TEMIIEPATYPa, BHYTPEHHss SJHEPIUs, TCIUIOBOM JABUTATEIIb;
JJIEMEHTAPHBIN JJIEKTPUYECKUN 3apall, 2JIEKTPUIECKOE 110JI€, IPOBOAHUKHU U JUNIEKTPUKH, TIOCTOSHHBIN
JNEKTPUYECKUI TOK, MArHUTHOE I10JIE;

— pa3nuuaTh SABJICHUs (TEIIOBOE paclIMpeHue/cykaTue, Terionepeaaya, TerIoBoe paBHOBECHE,
CMauMBaHUE, KallWJUIAPHBIC SBJICHUS, UCIIAPEHHE, KOHACHCALIUS, TUIaBJICHUE, KPUCTaNIN3aIHs
(oTBepaEBaHKE), KUIICHHE, TEIIoNepeaada (TeIoNPOBOHOCTh, KOHBEKIIMS, U3TYUCHUE); DIICKTPU3AIUs
TeJI, B3aUMOJICHCTBUE 3apsIIOB, JCHCTBUS SJIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKAaHHUE, B3aUMOICHCTBUE
MarHuTOB, IEWCTBUE MAarHUTHOTO IOJIS HA TPOBOJHUK C TOKOM, JEKTPOMArHUTHAS MHAYKIIUS) IO OTH-
CaHMIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE (hHU3HUECKOE
SIBJICHUE;

— pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKUX SIBICHUN B OKPY)KAIOIIEM MUPE, B TOM YHUCIIE
dbuznueckue SBJICHHS B IPUPOJIE: MOBEPXHOCTHOE HATSKEHUE U KaMILISIPHBIC SIBICHUS B IPUPOJIE,
KpHUCTaJIbl B Ipupoze, u3nydenue ConHla, 3aMep3aHue BoJoEMOB, MOpPCKHe Opu3bl, 00pa3oBaHue
pOChI, TyMaHa, UHesl, CHETa; JIEKTPUUECKHE SIBICHUS B aTMOc(]epe, dJIEKTPUUECTBO )KUBBIX OPraHU3MOB;
MarHuTHOE 1oJjie 3eMild, Apeiid MO0 COB, POJIb MArHUTHOTO TOJIS JUIsl )KU3HU Ha 3eMJIe, MOJISIPHOE CU-
SIHUE; IIPU 3TOM ME€PEBOIUTH MPAKTUYECKYIO 33/1a4y B YUeOHYI0, BBIJIENIATH CYIIECTBEHHbBIE
CBOWCTBa/MpU3HAKU (PU3UUECKUX SBIICHUIA;

— OIIUCBIBAaTh U3yYECHHBIE CBOMCTBA T€J U (PU3NYECKUE SBICHUS, UCIIONB3Ys (PU3NUECKUE BETUUNHBI
(TeMmieparypa, BHYTPEHHSs1 SHEPTHsl, KOJMYECTBO TEIJIOTHI, Y/AEIbHas TEIIOEMKOCTD BELIECTBA,
yJleNbHas TEeMJIoTa IJIaBJIeHUs, yelbHas TeloTa MapooOpa3oBaHus, yieibHas TEII0Ta CTOPaHHS
TOIINBA, KOA(PPUIIUEHT MOJIE3HOTO JEHCTBUS TEIJIOBOM MAalllMHbI, OTHOCUTENIbHAS BIQXKHOCTh BO3/1yXa,
JNEKTPUYECKUH 3apsifl, CUIIa TOKA, SJIEKTPUUECKOE HANIPSKEHHE, COIPOTUBIIEHUE IIPOBOIHUKA, YIEIbHOE
COIPOTHUBIIEHUE BEIIECTBA, padOTa U MOLIHOCTh AIEKTPUUECKOTO TOKA); IPU ONHMCAHUU MPABUIIBLHO
TPAaKTOBaTh (PU3MUYECKHUI CMBICI UCTIOIb3YEMBIX BETMUYMH, 0003HAUEHUS U €AMHUIBI (PU3NUYECKUX
BEJIMYMH, HAXOAUTh (DOPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3HMUECKYIO BEJIMUHUHY C JPYTMMH BEITUYUHAMU,
CTPOUTH TPaPUKHU U3YUEHHBIX 3aBUCUMOCTEN (PM3HMUECKUX BEIUYHH;

— XapaKTepu3oBaThb CBOICTBa TCI, (1)H3qu01<1/1e SABJICHUSA U MPOLCCChI, UCITOJIB3YA OCHOBHBIC
MI0JIO’KEHUS MOJIEKYIISIPHO-KUHETUYECKON TEOPUH CTPOEHUS BEIIECTBA, IPUHIIMII CYNIEPIO3UIINH MT0JIEH
(Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEeHHMsI 3apsA/a, 3akoH Oma J1s ydacTka Lemu, 3akoH J»oys -
Jlenia, 3aK0H COXpaHEHUs SHEPTUU; IIPU ITOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA U 3alHCHIBATh
€ro MaTEMAaTUYECKOE BBIPAKEHUE;

— 00BACHATH (PM3NYECKUE TIPOLECCH M CBOWCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTyallui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIBIATh IPUIHMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsIC-
HeHMe U3 | - 2 TOTHYeCKUX 1I1aroB ¢ ornopoil Ha 1 - 2 U3y4eHHBIX CBOICTBA (PU3NUECKUX SIBIICHHIH,
(U3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTE; pelaTh pacu€THbIC 3a1a4K B 2 - 3 IeCTBUS, UCIIONIb3YS



3aKOHBI ¥ (POPMYJIBL, CBSI3bIBAIOIIME (PU3NUECKUE BETUUMHBL: HA OCHOBE aHAJIM3a YCIOBHS 3a1a4n
3aMMCBIBaTh KPATKOE YCIOBHE, BBIABIATH HEJJOCTATOK JaHHBIX JUIS PELICHUS 3a7a4ul, BEIOUPATh 3aKOHBI
U opMyJIbl, HEOOXOAUMBIE 1711 €€ PelIeHNUs, TPOBOAUTH PACUETHI U CPAaBHUBATH MOJyYCHHOE 3HAYCHHE
(U3UUECKOil BETMUNHBI C U3BECTHBIMU JTaHHBIMU;

— pacClio3HaBaTb HpO6HeMI)I, KOTOPBIC MOXKHO PEIIUTDH ITPU ITOMOIIN (1)I/ISI/I‘ICCKI/IX MCTOOOB; UCIIOJIb3Ys
OIMMUCAHUC UCCIICAOBAHMS, BBIACIIATE IPOBCPACMOC NMPCAIIOJIOKCHNUE, OLICHUBATH ITPABUJIBHOCTD TOPsAAKA
MMPOBCACHUA UCCIICA0OBaHUsA, ACIaTh BBIBOIBI,

— TPOBOJUTD OTBITHI 110 HAOIIOICHHUIO (PU3MUECKUX SBICHUN HIN (PU3MUECKUX CBOWCTB TET
(KanWIISIpHbIE SIBJICHUS, 3aBUCUMOCTbH JIaBJICHHUS BO3AyXa OT ero 00bEMa, TeMIlepaTyphbl; CKOPOCTH MPO-
1[ecca OCTHIBaHUS/HArpeBaHUs IPU M3JIyUYECHUH OT [[BETA W3JTyYaroIlei/IOrIOMAI0Iel TOBEPXHOCTH;
CKOpPOCTBb MCHIaPEHUs BOJBI OT TEMIIEPATYPHI )KUAKOCTH U IUIOLIAIU €€ IIOBEPXHOCTHU; DJICKTPU3ALIUSA TEI
Y B3aUMOJICUCTBUE JICKTPUUYECKUX 3apsA10B; B3aUMOACUCTBUE IOCTOSHHBIX MarHUTOB, BU3yaJIn3aLus
MAarHUTHBIX ITOJIEW IIOCTOSIHHBIX MarHUTOB; JEMCTBUS MarHUTHOT'O I10JI1 HA IPOBOJHUK C TOKOM,
CBOICTBA AJIEKTPOMArHuTa, CBOMCTBA AJEKTPOABUTATEINS IOCTOSHHOTO TOKa): (OpMYyIHUPOBATH
IIPOBEPSEMbIE IIPEIION0KEHNS, COOMPATh YCTAHOBKY U3 IIPEJI0KEHHOT0 000PYA0BAHUS; OIIUCHIBATH
XO/JI OTbITa U (POPMYIUPOBATH BHIBOIBL;

— BBINOJHATH IPSIMbIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBHOM BIAKHOCTH BO3/1yXa, CUJIbI TOKA,
HaIPsKCHUA C UCITOJIB30BAHUCM aHAJIOI'OBBIX HpI/IGOpOB U JaTYUKOB (1)I/I3I/I‘-IGCKI/IX BCJIIMYMH; CpaBHHUBATb
pe3yabTaThl U3MEPEHUH C YUETOM 3aJaHHOM a0COMIOTHOM MOTPEIIHOCTH;

— TPOBOIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJTHON (PU3UUECKON BEITUIHHEI OT JIPYTOH ¢
MCIIOJIb30BAHUEM MPSMBIX H3MEPEHUH (3aBUCUMOCTh COMTPOTUBJICHHS TIPOBOAHUKA OT €T0 JJIUHBI,
TJIOIIAJN ONEPEYHOr0 CEYEHHUS U YJIETbHOIO COMPOTUBIIEHUS BEUIECTBA MPOBOIHUKA; CHJIBI TOKA,
UYLIEro Yepe3 MPOBOHUK, OT HAIPSIKEHUSI HAa IPOBOJHUKE; UCCIIEIOBAHUE MTOCIEI0BATEIBHOIO U Na-
pallJIENIbHOTO COSMHEHHM MPOBOHUKOB): TNIAHUPOBATH MCCIEAOBaHUE, COOMPATh YCTAHOBKY U
BBITIOJHATH U3MEPEHUS, CIIeys MPEAT0KEHHOMY TUTaHy, ((UKCUPOBAThH pe3yiIbTaThl MOTYYECHHON
3aBUCHMOCTH B BHJI€ TaOJIHI] U TPaUKOB, JI€IaTh BBIBOJIBI IO PE3YyIbTaTaM MUCCIICI0OBAHMS;

— MPOBOAWUTH KOCBCHHLIC U3MECPCHUA (1)I/ISI/I‘~I€CKI/IX BCJIIMYHH (YILCHLHaH TEILIOEMKOCTD BC€IICCTBA,
COIIPOTUBJICHHUEC MPOBOJIHHKA, pa60Ta 1 MOIIHOCTDB 3JICKTPHUYCCKOT'O TOKa)I IJIaHUPOBATH U3MCPCHMU,
CO6I/IpaTI> OKCIICPUMCHTAIIbHYIO YCTaHOBKY, CICAYS npennomeHHoﬁ HHCTPYKIMU, U BBIYHUCJIATDH
3HAYCHUC BCIINYUHDBI,

— co0oaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000pyI0BaHUEM;

— XapaKTepu30BaTh MPUHIUIBI JEHCTBUS W3YYEHHBIX NPUOOPOB M TEXHUUECKHUX YCTPOUCTB C OMOPOI
Ha UX ONMCaHUs (B TOM YHCJIE: CUCTEMa OTOIJICHUs IOMOB, TUTPOMETP, MapoBasi TypOMHA, aMIIepMETp,
BOJIFTMETP, CYETUMK IJIEKTPUUECKON SHEPIUH, SJIEKTPOOCBETHTEIbHbBIE TPUOOPHI, HArpeBaTEIbHbIE
ANEKTPONPUOOPHI (IPUMEPHI), IEKTPUUECKHUE TPEIOXPAHUTENH; JIEKTPOMArHUT, FIEKTPOABUTATENb
MOCTOSIHHOTO TOKa), MCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (pU3MUYECKUX SBICHUN U HEOOXOAUMBIE
¢du3nueckre 3aKOHOMEPHOCTH;

— Ppacmo3HaBaTh MPOCThIE TEXHUUECKUE YCTPOUCTBA U U3MEPUTENIbHBIE TPUOOPHI IO CXEMaM U
CXEMaTUYHBIM PUCYHKaM (3KUJKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTaTeIb
BHYTPEHHET0 CrOPaHus, JJIEKTPOCKOII, PEOCTAT); COCTABISATh CXEMBbI DJIEKTPUUECKHX IeTei ¢
MOCJIEI0BATENbHBIM U MapaJIeIbHBIM COEIMHEHUEM AIIEMEHTOB, pa3inyasl yCIOBHbIE 0003HaUEHUS
3JIEMEHTOB JIEKTPUUYECKUX LIETIEH;

— MPUBOJUTH NPUMEPHI/HAXOIUTh UH(POPMALIHIO O TPUMEpaxX MPaKTUYECKOTO UCIIOJIb30BAHUS



bu3HYECKUX 3HAHWI B MMOBCETHEBHOM JKU3HU IS 0OecrieueHus 6€30MacHOCTH Py 0OpaIieHuu ¢ mpudo-
paMH U TEXHHYECKHMMH YCTPOWCTBAMH, COXPaHEHHsS 370POBbS U COOIIOACHUS HOPM SKOJIOTHYECKOTO
TIOBEJICHHS B OKpYIKAIOIIeH cpejie;

— OCYLIECTBIATh IOUCK HH(pOpMAlMKU (PU3HMUECKOro cojaepKaHus B ceTh VHTepHeT, Ha OCHOBE
UMEIOIIMXCS 3HAHUH U TyTEM CPaBHEHUS JIOTIOTHUTENILHBIX HCTOYHUKOB BBLICIATH HH(POPMAIIHIO,
KOTOpAast SABJISIETCS MPOTUBOPEUHUBOI UM MOKET OBITh HEIOCTOBEPHOM;

— HCIIOJIb30BAaTh MPH BHIMIOJIHEHUH YUE€OHBIX 33aJJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATyPy PU3NIECKOTO
CoJIepXKaHusl, CIPaBOYHbIE MaTEpHUaJIbl, pecypchl cetu IHTepHeT; BIaaeTh npuéMamMu
KOHCIIEKTUPOBaHUs TEKCTa, MpeoOpa3oBanusi UH(GOPMALIUK U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

— co3JaBaTh COOCTBEHHbIE MUCbMEHHBIE U KPAaTKUE YCTHbIE COOOLIEHUs, 000011ast nH(pOpMALHIO U3
HECKOJIbKUX UCTOYHUKOB (PH3UUECKOTO COJIEPKAHMS, B TOM YHCIIE yOJIMYHO MPEACTABIATH PE3YIIbTAThI
IIPOCKTHOM WJIM HCCIIEN0BATEIbCKOW JEATEIbHOCTH; IIPU 3TOM I'PaMOTHO HMCIIOJIb30BAaTh U3y4YECHHBIN
NOHSATUIHBIN anmapaT Kypca (U3HUKH, COTPOBOKAATH BRICTYIUICHUE MPE3ECHTALNEH;

— IIPHU BBIIIOJHCHUHU y‘Ie6HBIX IIPOCKTOB U I/ICCJIC,Z[OBaHPlﬁ (1)I/I3I/I‘IGCKI/IX IIpoueCCOB pacCpCaAcCIATh
0053aHHOCTHU B rpymnic B COOTBCTCTBHUU C IMTOCTABJICHHBIMU 3aa4aMM, CJICANUTD 3a BBIIIOJIHCHUCM I1JIaHA
I[CﬁCTBHfI H KOPPECKTHUPOBATH €TI0, AACKBATHO OLICHNBATDH COOCTBEHHBIH BKJIag B ACATCIIbHOCTD I'PYIIIIbI;
BBICTPAaNBATb KOMMYHHUKAaTUBHOC B3aI/IMOI[eI>JICTBPIG, IMPOABJIAA TOTOBHOCTD pa3pCliaTh KOH(l)JII/IKTBI.



TEMATHYECKOE IIJIAHUPOBAHHUE

Ne | HanmenoBanmue pasjenos u tem | KoamuecTso yacos Jara Buasl nesiteIbHOCTH Bupsi, JJIeKTPOHHbIE
n/m | IporpaMmsbl H3Y4eHHs dopmbl (mudposbie)
BCEro | KOHTPOJILHBIE | MPAKTHYECKHE KOHTPOJIsA o0pa3oBaTeJbHbIE
padoTsl padoTsl pecypebl

Pazgnen 1. TensioBble siBJIeHHsI

1.1. | Crpoenne u cBoiicTBa Bemecra | 7 1 HabuitoieHue 1 MHTepIIpETaLys ONbITOB, CBUIETEIBCTBYIOMIKX 00 aTOMHO-MOJIEKYIISPHOM CTPOEHHH | Y CTHBIiH https://edsoo.ru/
BELIECTBA: OMBITHI C PACTBOPEHHUEM Pa3IMYHBIX BEIIECTB B BOJE; ompoc; https://resh.edu.ru/?
Pemenne 3a1a4 0 OIIEHMBAHHIO KOJIIMYESCTBA aTOMOB HIIM MOJICKYII B €IHHUIIE 00bEMa BEIIeCTBa; Jla6oparopuas | ysclid=I3nz17boas
AHanu3 TeKcTa IpeBHHUX aTOMHUCTOB (HampuMmep, GpparmenTa noamsl JIykpenus «O npupose Bemein») ¢ pabota;

H3II03KEeHHEeM 000CHOBAHHII aTOMHOM THIIOTE3HI (CMBICIOBOE uTeHne). OLeHKa yOeUTEIBHOCTH ITHX
000CHOBAHMIA;

OOBbsicHeHHE OPOYHOBCKOTO IBIDKEHUS, SIBICHUS TU(PDY3UHN pa3Indnii MeX Ty HIMH Ha OCHOBE
TIOJIOXKEHUH MOJIEKYIISIPHO-KHHETHYECKO TEOPHH CTPOSHUS BEIIECTBA,;

OOBsICHEHHE OCHOBHBIX Pa3JIM4Ui B CTPOCHUH Ia30B, XKUIKOCTEH U TBEPIBIX T C HCIIOIb30BAaHHEM
TIOJIOXKEHUH MOJIEKYJISIPHOKHHETHISCKOH TEOPHHU CTPOESHHUS BEIECTBA;

ITpoBeneHne ONBITOB IO BEIPAIIUBAHHIO KPHCTAILIOB IOBAPEHHON COJIM MWIIM caxapa;

IpoBeneHne 1 0OBICHEHHE ONBITOB, IEMOHCTPUPYIOIIUX KAIMILIIPHEIC SIBIICHUS U SIBJICHHE
CMaunBaHUS;

OObACHEHNE PO KAMJLUIAPHBIX SBJICHUN UL IOCTYIUICHUS BOJbI B Opranu3M pactenuit (MC —
Ouosorus);

Hab6nronenue, nposeeHye U 00bsICHEHUE ONBITOB MO HAOIIOJEHHIO TEIUIOBOTO PACIIMPEHUS Ta30B,
KHIKOCTEH U TBEP/IBIX TeI;

OObsCHEHNE COXpaHeHUsI 00bEMa TBEPIBIX TeJ, TEKYUYECTH KHIKOCTH (B TOM YHCIIE, Pa3HUIIbI B
TEKYYeCTH ISl Pa3HBIX JKUJKOCTElT), NaBIeHHs rasa;

I1poBesieHNE OMBITOB, IEMOHCTPHPYIOIIMX 3aBUCHMOCTb JIaBICHHS BO3/yXa OT ero 00bEMa
HArpeBaHMs WM OXJIQXKICHUS, M UX 00BSCHEHHE Ha OCHOBE aTOMHO-MOJICKYJISIPHOTO yUeHHUs; AHAIN3
INAKTUYECKUX CUTVAITUNA. CRIRAHHERIX CO Cﬁﬁﬁwﬂﬂﬁ Y TRENITRIX TEI
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O60cHOBaHKE TIPABUIT U3MEPEHHS TEMIIEPATYPBI;

CpaBHEHHE Pa3IMYHBIX CIIOCOO0B U3MEPEHUS H LKA TEMIICPaTypPhl;

Hab6nroneHue 1 00bICHEHUE OIBITOB, IEMOHCTPUPYIOLINX H3MEHEHNE BHYTPEHHEH SHEPruu Tena B
pe3ynbTaTe TeIonepesayu U paboThl BHEIIHUX CUIT;

Hab6nroneHue u 00bSICHEHUE ONBITOB, 00CYKICHHE MIPAKTHYECKUX CUTYAIUi, IEMOHCTPUPYIOIINX
Pa3iauYHbIE BUIBI TEIUIONEPEaUun: TEIUIONPOBOJHOCTh, KOHBEKIUIO, H3ITyYCHHUE;

VccenenoBanue siBICHNS TETUI00OMEHA TIPU CMEILIMBAHUN XOJIOHOW U TOpsiYei BOJIBI;

HalGnroneHne ycTaHOBIICHUS TEIIOBOTO PABHOBECHS MEKIY TOPSTYEH U XOJIOJHON BOJIOM;
Onpezenenne (M3MepeHHe) KOINYECTBA TEIUIOTHI, HOJMYYSHHOTO BOJIOMH IIPU TEINIO0OMEHE C HarpeThIM
METaJNIMYECKUM UITHHAPOM;

Onpezenenne (M3MepeHUe) yIeIbHON TEINIOEMKOCTH BEIIECTBA;

Pemienue 3aa4, CBA3aHHBIX C BEIYUCICHUEM KOJINYECTBA TEIUIOTHI U TEINIOEMKOCTH TIPU
TEII000MEHE;

AHaM3 CUTyaluil IPAKTHYECKOTO MCIOIb30BAHNS TEIJIOBBIX CBOMCTB BELIECTB M MaTEPHANIOB,
HaNpUMep B LENSIX SHeprocOe pexKeHHUs: TEIUION30IIALHS, SHEProcOeperarolye KphIiiy,
TEPMOAKKYMYJISITOPBI H T. 1.,

HabnroneHue sBneHuil HCapeHust 1 KOHJICHCALUHY;

HccnenoBanue mporecca HCIapeHust Pa3InIHbIX KUIKOCTEH;

OOBbsiCHEHHE SBICHHI HCTIAPEHUS U KOHICHCALINH HA OCHOBE aTOMHO-MOJICKYJIIPHOTO YUCHUSL;
Habmonenune u 00bsACHEHHE MPOIIecca KUICHHUs, B TOM YHCIIE 3aBUCHMOCTU TEMIIEPATYPhI KUIICHHS OT
JaBICHHS;

Onpezenexue (M3MepeHNe) OTHOCUTEILHON BIKHOCTH BO3/yXa;

Habmonenue mpomecca miiaBIeHHs KPUCTAILTMYECKOTO BEIIECTBA, HAIPUMED JIba;

CpaBHEHHE TPOLECCOB IIABJICHHS KPUCTAJUIMYECKUX TEJ M Pa3MATYeHHs IIPU HarpeBaHUK
amopdHbIX Te;

Onpezenenue (M3MepeHue) yaenbHON TEIIOTHI IUIaBaeHus Jbaa. OObsCHEHNE SBICHUI IUIaBICHHUS U
KPUCTAJUTH3AIHH HAa OCHOBE aTOMHO-MOJICKYJIIPHOTO YUCHHS;

Pemenne 3a1a4, CBSI3aHHBIX ¢ BBIYUCICHHEM KOJIMYECTBA TEILIOTHI B IIPOLECCaX TEILIONEepeadn Ipr
IUTABJICHUH M KPUCTAIUTM3AIHH, HCIIAPEHUH 1 KOHJICHCALIHH;

AHanm3 CHTyanuil NPaKTHIECKOTo MPUMEHEHHUS SIBICHUH TUIABJICHHS U KPHCTAIUIM3AINHI, HAIIPHMeED,
TOJIyYeHHE CBEPXYHCTHIX MaTepHaJIOB, COJIEBast Ipelika U JIp.;

Anamus3 paboThl ¥ 00BSICHEHNE IPUHIIAIA AeHCTBHUS TEIIOBOTO JIBUTATEIS;

BrIunciieHne KomdecTBa TEIUIOTEl, BRIIENSIONErocs PH CrOPAHUH Pa3INIHBIX BHIOB TOILINBA, U
KIIJ{ nBurarens;

OGCy)KI[eHPIe JKOJIOTHUYESCKHX MTOCIICICTBHIA UCTIOB30BAHUS JIBUTATEIICH BHYTPEHHETO CTOpaHus,
LV 7al A\

VYernbrii
ormpoc;
KoHtponbHas
paborta;
JlaboparopHas
pabora;

https://edsoo.ru/
https://resh.edu.ru/?
ysclid=13nz17boas
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Pasnen 2. DnekTpuyecKue U MAarHUTHbIE

ABJICHUSA

2.1

DJIeKTpuYecKHe 3apsabl.
3apsisKeHHbIE TeJIa U UX
B3anuMo/eiicTBHe

6

HabGnronenue v mpoBeieHHE OIBITOB 110 3JIEKTPU3ALNHU TeJ IPH CONPUKOCHOBEHUU U MHIYKIIHEH;
HabGnronenue v 00bICHEHNE B3aUMOACHCTBHS OTHOUMEHHO M Pa3HOMMEHHO 3apsKEHHBIX TEJ;
OOBsICHEHHE IPUHINIA JSHCTBHS IIEKTPOCKOIIA;

OOBbsACHEHNE SBICHUN NEKTPU3AIMK TIPU CONPUKOCHOBEHHUH TEJ ¥ MHAYKIMEW C MCTIONB30BaHHEM
3HaHUH O HOCUTEIISIX SJIEKTPUUECKUX 3aps/I0B B BEIIECTBE;

Pacno3znaBaHue u 00BbICHEHUE SIBJICHUI 3IEKTPU3ALNH B TIOBCETHEBHOM XKH3HH;

HabGnronenue v 00bICHEHNE ONBITOB, HILTIOCTPUPYIOIINX 3aKOH COXPAHEHHUS HNIEKTPHIECKOT0
3apsza;

Hab6nroneHne onbITOB 10 MOASTMPOBAHUIO CUIIOBBIX JIMHUI HJIEKTPUUECKOTO TI0JIS;

HccnenoBanue AeHCTBUS 3MEKTPUUECKOTO MO HA TIPOBOJHUKH U IUAIIEKTPHKH;

Ycerublit
oImpoc;
JlaGoparopHas
paborta;

https://edsoo.ru/
https://resh.edu.ru/?
ysclid=13nz17boas
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Habmonenune pa3inyHbIX BUIOB JCHCTBHS SJIEKTPHICCKOrO TOKA U OOHAPYKEHHE ITUX BUAOB
JICHCTBUS B TIOBCEAHEBHOW JKH3HU;

COOpKa 1 HCTIBITAHUE DJIEKTPUYECKOI LIEMH TIOCTOSIHHOTO TOKA;

Vi3Mepenue CUITbl TOKa aMIIEPMETPOM;

VI3mepenue IeKTPHYECKOr0 HaMpsuKEHHs BOJIBTMETPOM;

TpoBeneHue U 0OBICHEHUE OMBITOB, IEMOHCTPUPYIOLINX 3aBUCHMOCTh JIEKTPUIECKOTO
CONPOTHUBIICHHS IPOBOIHUKA OT €r'0 JIMHBI, IUIOIIA/IH TTONIEPEYHOr0 CEYCHUS U MaTepuala;
HccenenoBanue 3aBUCHMOCTH CHIIBI TOKA, TIPOTEKAIOIIETO Yepe3 PE3UCTOP, OT COMPOTHBICHUS
pe3ucTopa U HalpsHKEHUSHA PE3UCTOPE;

TIpoBepka npaBuiia CIOKEHHS HATIPSHKEHUIT TIPU TOCIIEIOBATEILHOM COSIMHEHHUH JIBYX PE3UCTOPOB;
TpoBepka mpaBuiia AJIs CUIIbI TOKA MIPH MapauIeIbHOM COSIMHEHUH PE3UCTOPOB;

AHaM3 CUTyaluMil HOC/IEOBATEIFHOTO U MAPAJLIEIBHOr0 COSANHEHNS TPOBOAHUKOB B IOMA IITHUX
EKTPHYECKUX CETAX;

Pemenue 3anaq ¢ ucnonbp3oBanueM 3akoHa OMa u GopMyI1 pacd€Ta MEKTPUYECKOTO COMPOTUBIICHHS
MIPY [OCJIE/IOBATEILHOM M TApaJIeIbHOM COSIMHEHHUH IIPOBOJHUKOB;

OmnpeneneHne pabOThI AMEKTPUUESCKOTO TOKA, MPOTEKAIOIIETO Yepe3 PE3UCTOP;

OmnpeeneHne MOIHOCTH IIEKTPUYECKOTO TOKA, BHIACIAEMOM Ha PE3UCTOPE;

HccnenoBanne 3aBUCHMOCTH CHITBI TOKA Yepe3 JaMIIOUKY OT HATPSDKCHHUSI Ha HEil;

Onpenenenue KI1/] Harpesarens;

HccnenoBanue mpeoOpa3oBaHist SHEPTUH MPH MOABEME IPy3a JIEKTPOABHIATEIEM;

OOBsICHEHHE YCTPOHCTBA W MPHUHIMIIA ASHCTBUS JOMALIHUX dJIEKTPOHATPEBATEIBHBIX TPHOOPOB;
OO6BbsiCHEHHE IPUYHH KOPOTKOTO 3aMbIKAHHS U IPUHIUIA ACHCTBHS [UIABKUX [PEI0XPaHUTENEH;
Pewenue 3anaq ¢ ucnonb3oBanueM 3akona Jxoyns—Ilenna;

Haﬁﬂ}OHCHl/IC BO3HUKHOBEHUSA DIICKTDUYECKOTO TOKA B dKUITKOCTHU:

VYernbrii
ormpoc;
KoHtponbHas
paborta;
JlaboparopHas
pabora;

https://edsoo.ru/
https://resh.edu.ru/?
ysclid=13nz17boas

2.3.

MaruuTHble sIBJICHUSI

HccnenoBanue MarHUTHOIO B3aHMOJIEHCTBHS OCTOSHHBIX MarHUTOB;

W3yueHne MarHUTHOTO TIOJIs TOCTOSTHHBIX MAarHATOB MPH MX 00beNHEHNH H Pa3/IeNIcHNN;
ITpoBeneHue ONMBITOB IO BU3YaIH3aLlHH 0N HOCTOSHHBIX MATHUTOB;

HW3yuenne sBIeHNs HAMarHUYMBAHHUS BEILECTBA;

Hccnenosanne NeiCTBYSA 3IEKTPHIECKOTO TOKA HA MATHUTHYIO CTPETIKY;

IpoBeneHue ONMBITOB, JEMOHCTPUPYIOIIMX 3aBUCHMOCTD CHJIBI B3AUMOSHCTBHS KATYIIKU C TOKOM U
MarHuTa OT CUJIbI M HAIPABJIEHHs TOKA B KaTyLIKE;

AHanu3 cuTyanuil IpaKTHIECKOTO IPUMEHEHHUS 3IeKTPOMArHUTOB (B OBITOBBIX TEXHHYECKUX
YCTpOHCTBAX, TIPOMBIIIIEHHOCTH, MEMIHHE);

W3yuenue neiicTBYS MarHUTHOTO NOJISL HA TIPOBOJHUK C TOKOM;

HW3yuenne neiicTBUS 31€KTPOBUTATENS;

W3amepenue KI1/I anekTpoBUraTenbHON yCTaHOBKY;

PacrosHaBaHue U aHATU3 Pa3IHIHBIX IPUMEHEHUH JIIeKTpoABUraTeNneil (TpaHcopT, OBITOBBIE
yCTpo¥icTBa 1 Ap.);

YcrHslit
ormpoc;
KourtponsHas
pabora;
Jla6oparopHast
paborta;

https://edsoo.ru/
https://resh.edu.ru/?
ysclid=13nz17boas

2.4.

DJIeKTPOMArHUTHAS MHAYKIMS

OIBITBI TIO HCCIICIOBAHUIO ABJICHUS 3HeKTpOMaFHMTHOI7[ HHIAYKIWHU: UCCIICJOBAHUE HM3MEHEHHI
3HAYCHUA U HAIIPABJIICHUA UHAYKIIMOHHOTO TOKA,

Yerublit
OImpoc;
KoHTtponbHas
paborta;

https://edsoo.ru/
https://resh.edu.ru/?
ysclid=13nz17boas
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PezepBHOE Bpemst

OBLIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

68

20







ITHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KoanuecTBo yacos Hara Buael, popmsl
n/m U3Yy4YeHHUsl | KOHTPOJIA
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE
padoThI padoThI
1. | OcHoBHBIE MOJIOKEHUS 1
MOJIEKYJISIPHO- KHHETHYECKOM
TEOpUHU CTPOCHHS BEIlleCTBA
2. | Mogenu tBEPAOTO, *KuaKoro u |1
ra3o00pa3HoOro COCTOSTHUM
BELIECTBA
3. |CmauuBanue 1
4. | KanwuisipHble SIBJICHUS. 1 1 JlaGopaTopHas
JlaboparopHuast paboralNel paborta;
"N3y4yeHne KanuusIpHbIX ;
SIBJICHUI"
5. | Kpucraimyeckue u 1
amopdHbIe TBEPABIC TENa
6. | TerioBoe paciupeHue u 1
cKarue
7. | O6oOmatonmii ypok mo reme | 1
"CTpoeHue u CBONCTBA
BemecTna"
8. | Temmeparypa. BuyTpenusist 1
SHEprus
9. | CiocoObl u3MEHEHHS 1
BHYTpPEHHEH HEpPruu
10. | Bunsr Terutonepenadn 1
11. | Temnonepenaua B npupone u |1
TEXHHUKE
12. | Kontponpnas pabora Nel mo |1 1 KonTtponsHast
temaM "CTpoeHue U CBOWCTBA pabora;
BelecTsa" u
"Tennonepenaya"
13. | Komr4aecTBO TeIIOTHI. 1

VenabpHas TEIIOEMKOCTD
BeIeCTBa




14.

Tenmnooomen. Jlaboparoprast
pabota Ne2 "HccnenoBanue
SIBIIGHUS TETUIOOOMEHA TTPU
CMEIINBAHNN XOJIO0IHON U
ropsiaeit Boanl"

JlaGopaTopHas
pabora;

15.

TemnnoBoe paBHOBecHE.
JlaGopaTopHas padora Ne3
"OnpeneneHue KOIM4ecTBa
TEIUIOTHI, OJIYYEHHOT'O BOJOU
IIPH TEIJIO0OMEHE C HarpeThiM
METAUTNYECKUM HIUHIAPOM"

JlaboparopHas
pabora;

16.

YpaBHEHHE TEIIOBOTO
6ananca. JlabopaTopHas
pabota Ne4 "Omnpenenenue
YAEIBbHOMN TEIIIOEMKOCTH
BemecTna"

JlaboparopHas
pabora;

17.

Perienue 3ama4d mo teme
"Teruioodomen"

18.

Perienue 3ama4d mo teme
"TermrooomeH"

19.

VY aenbHas TEIJIoTa MJaBICHHUS.

JlaboparopHast pabota NeS
"Onpenenenue yaenbHOU
TETUTOTHI TIJIaBJICHHS JTbaa"

JlaboparopHas
pabora;

20.

ITapoo6pazoBanue u
KOHJeHcalus. Mcnapenne

21.

BnaxHocTb BO3yXa

22,

N3MepeHne BIaxHOCTH
Bo3ayxa. JJaboparopHas
pabotaNe6 "Omnpenenenue
OTHOCHUTEJILHOH BIa)KHOCTH
Bo3Iyxa"

JlaboparopHasi;
pabora;

23.

Kunienue. Y nenbHas Temiora
napooOpazoBaHUs

24,

Pemrenue 3agad mo reMe
"N3mMeHeHne arperaTHbIX
COCTOSIHHM BEIIECTBa

25.

3Hepr1/15{ TOILIMBA. Y AelbHAas
TCIUIOTAa CropaHusd




26.

[TpuHIHIIBI PaOOTHI TETIOBBIX
nasurareneii. KIIJI TemmoBoro
JIIBUTATEI

217.

Pemrenune 3ama4d mo tTeme
"TerioBble aBiaeHud". Buanl
TeIIonepe1aun, KOJIM4eCTBO
TEIUIOThI, K3MEHCHHUE
arperaTHbIX COCTOSTHHUI
BCIIIECTBA, BIAKHOCTh
Bo3ayXxa"

28.

Pemenne 3amad mo teme
"TerioBble aBiaeHUd". Buanl
TeIIoNnepe1aun, KOJIM4eCTBO
TEIJIOTHI, U3MEHCHHE
arperaTHbIX COCTOSTHUI
BEILIECTBA, BIAKHOCTh
BO3ayXa"

29.

O060061maronui ypok 1o Teme
"TerutoBble ABIcHUS"

30.

KonTponbnas padora No2 mo
TeMe "TemaoBbie sBiaeHus"

KonTponbnas
pabora;

31.

3HeKTpI/I33HI/I5{ TCII.

B3anMopeincTere 3apsyKeHHBIX
ten. 3akoH Kymnon

32.

DneKTpruYecKoe moJie.
HanpsixeHHOCTB 1OJIA.
[TpuHuMn cynepnosunuun
BJIEKTPUYECKUX MOJIEH

33.

Hocurenu QJICKTPHUICCKUX
3apsAa0B. 3aKkoH COXpPAaHCHUA
QJICKTPHUYCCKOTIO 3apsaa

34.

Crpoenue atoma

35.

[TpoBOTHHKYN W AUDIIEKTPUKH.
JIaGoparophas pabota Ne7
"UccnenoBanue IeHCTBUI
AIEKTPUIECKOTO TIOJISI Ha
MPOBOJHUKHU U JUAJIEKTPUKHU"

JlaGopatopHas
pabora;;

36.

Oo6o0miaromuit ypok no Teme
"DnexkTpuuecKkue 3apspl.
3apspKeHHBIC Tela | UX
B3auMozeicraue"




37.

DnekTpuyeckuit Tok. Cuna
TOKa

38.

VM CTOYHHKH OCTOSTHHOTO TOKa

39.

JleficTBUSA AIEKTPUYECKOTO
TOKa

40.

DIEeKTPUUYECKHUI TOK B
KHUJIKOCTSIX M ra3ax

41.

DneKTpuyecKas 1erb.
JlaboparopHuas paboTaNe§
"COopka u rmpoBepka paboTbl
3JIEKTPUYECKON LIETH
MMOCTOSIHHOTO TOKa"

JlaGopaTopHas
pabora;

42.

Cuna Toka. Jlaboparopnas
pabora Ne9 "H3mepenue u
peryaupoBaHe CHIIbI TOKa"

JlaboparopHas
pabora;;

43.

DNEKTPUUECKOE HATIPSKEHHE.
JlaboparopHast pabora Nel0
"U3mepeHue u peryiupoBaHue
HanpspkeHus"

JlaGopaTopHas
pabora;

44,

ConpoTHuBiIeHHE TPOBOAHUKA.
JlaboparopHuas pabota Nel 1
"HccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA, UYILETO Yepes
PE3HUCTOP, OT COMPOTHBIICHUS
pe3ucTopa M HaNpsHKEHHUS Ha
pesuctope"

JlaboparopHas
pabora;

45.

3axon OMa AJis yyacTKa Lenu

46.

VY nenbHOE CONPOTHUBIICHHE
BeuiecTna. JlaboparopHas
pabota Nel2 "3aBUCHMOCTD
ANEKTPUYECKOTO
COIIPOTHUBIICHUS IPOBOJHUKA
OT €ro JJIMHBI, TUI0IIa i1
MIOTIEPEYHOI0 CEYEHHUS U
Marepuaia"

JlaboparopHas
pabora;

47.

Peocrar. JlaGopaTopHas
pabortaNel3 "PerynupoBanue
CHIJIBI

JlaBoparopHas
pabora;




48.

TlocienoBaTenpHOE
COEIMHEHHE MPOBOJHUKOB.

JlabopaTtopHnas padorta Nel4

"I[IpoBepka npaBuiia CIOKEHUS

HaIpsHKEHUN IIPU
IIOCJIEI0BATEIBHOM
COCIMHEHUH JIBYX
pe3uctopos"

JlaGopaTopHas
pabora;

49.

[TapannensHOE coeAUHEHNE
npoBoAHUKOB. JlabopaTtopHas
paborta Nel5 "IIpoBepka
MpaBujIa JJis CUJIbI TOKA MPU
HapajuieIbHOM COEAMHEHNUN
pe3uctopon”

JlaboparopHas
pabora ;

50.

CmMeln1aHHbIE COCIUHCHU A
IIPOBOAHHUKOB

51.

Pa6ora u MmontHOCTH
AIEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa —Jlenua

52.

Pacuér paboTel 1 MOIITHOCTH
ToKa. JlabopaTopHBbIE OIBITHI:
"Onpenenenue padoThl
ANEKTPUUYECKOTO TOKA,
UJIYIIETOo uepe3 pe3uctop” u
"OnpeneneHne MOIHOCTH
ANEKTPUUYECKOTO TOKA,
BBIJICJISIEMOI Ha pe3uctope”

53.

DNEeKTPONPOBOJIKA U
MOTPEOUTENH IIEKTPUUECKOMN
sHepruu B ObITy. KopoTkoe
3aMblkaHue. JJabopaTopHas
pabota Nel6 "Omnpenenenue
KIIZI marpeBarens.

HUccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UIAYIIEr0o Yepe3
JaMIIOYKY, OT HAIPsDKEHUS Ha

Hn

HEH

JlaGoparopHas
pabora;

54,

Pemienne 3agau mo remam
"Cuna Toka, HalpsiKeHue,
CONMPOTHUBIIEHUE, 3aKOH OMa
JUTSl y9acTKa 1EeTH, yIeTbHOE
CONPOTHUBIIEHUE, COCTUHEHUS
IIPOBOJHHUKOB"




55.

Pemenue 3aga4d mo Temam
"3akon OMa 1t yyacTKa LeTH,
paboTa ¥ MOIIHOCTH TOKA,
3akoH J[xoyns -Jlenma"

56.

Oo6o0maromuit ypok o Teme
"DnexkTpuueckue aBiaeHu"

57.

Kontposnbnas padota Ne3 mo
TeMe "DJIEKTPUUYECKUe
siBJIeHUS"

KonTtponbsHas
pabora;

58.

MarnutHoe nojue. OnbIT
Opcrena. JJaboparopHas
pabortaNel7 "HccnenoBanue
JENCTBHUS DJIEKTPUYECKOIO
TOKa Ha

JlabopaTopHas
pabora;

59.

MarauTtHoe I10JIe
AJIEKTPUYCCKOTO TOKA.
DNeKTpOMarHur.
JlaboparopHas padota Nel§
"OnbIThl, 1EMOHCTPUPYIOLINE
3aBUCHMOCTD CHJIbI
B3aMMOJICHCTBUS KATYIIKU C
TOKOM M MarHuTa OT CHJIBI
TOKA U HalpaBJICHUs TOKa B
Karymke"

JlabopaTopHas
pabora;

60.

[TocTosiHHBIE MArHUTHI.
JlabopaTtopusbie paboTsiNel9, 20
"HccnenoBanue

MarHMTHOTO B3aUMOJEHCTBHS
MOCTOSIHHBIX MarHUTOB" 1
"N3y4yeHre MarHUTHOTO TOJISt
MTOCTOSTHHBIX MarHUTOB TIPH UX
00bEeTMHEHNH U pa3aeraeHun"

JlaGopatopHas
pabora;

61.

MaruutHOE 110J1€ 3EMJIA U €T0
OB JUIS1 )KU3HU Ha 3emiie

62.

JleficTBHe MarHUTHOT'O MOJIS Ha
MPOBOJHHUK C TOKOM

63.

DIIEeKTPOABUTATETH
IIOCTOSIHHOT'O TOKA.

JIaGopartophas pabota Ne2 1
"KoncTtpyupoBanue u
n3ydyeHue paboThbl
AJIEKTPOBUTATENS "

JlaGopaTopHas
pabora;




64.

KIIJl anexkrpoaBurarens

65.

KontponsHas padora Ne4 o
TeMe "MarauTHbIE SIBJIEHUS"

KoHnTponbHnas
pabora;

66.

[ToBTOpEeHME M 0000IIEHNE
cojiepkaHus Kypca QU3HKH 8
kyacca. Temsl "CtpoeHue u
CBOICTBa BeIlecTBA. TemIoBbIe
SIBIICHHS"

67.

[ToBTOpEeHME M 0000IIEHNE
cojiepkaHus Kypca pusmnku 8
kjacca. TeMsl "DnexkTpuueckue
M MarHUTHEBIE SIBJIEHHS"

68.

[ToBTOpEeHME M 000OIIEHNE
coJiep>kaHus Kypca Gu3nku 8
kiacca. Tembl "DnekTpuueckue
W MarHUTHEIC SBJICHUS"

Kontponbnas
pabora;

OBIIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME

68

20




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YYEHUKA

BBenure cBoil BapuaHT:

METOAUYECKHUE MATEPUAJIbI IJIS1 YYUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET



MATEPHAJIBHO-TEXHUYECKOE OBECINNEYEHHUE OBPA3OBATEJBHOI'O ITPOIIECCA
YYEBHOE OBOPYJIOBAHUE

OBOPYJIOBAHME /151 IPOBEJEHUS JIABOPATOPHBIX, IPAKTUYECKHX PABOT,
NTEMOHCTPALIUN
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