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IHHOACHUTEJIBHAA 3AIIMCKA

CopepxaHre MPOrpaMMbl HAIPABICHO HA (OPMUPOBAHNE €CTECTBEHHOHAYYHOW IPAMOTHOCTH yUYaIIUXCS U
OpraHM3aIHI0 U3ydeHUsl (PU3UKHU HA JEATSIIbHOCTHON OCHOBE. B HEll yUUTHIBAIOTCS BO3MOXKHOCTH MPEAMETA
B peasmsanuu TpeboBanuii ®I'OC OOO K mIaHUpyeMbIM JUYHOCTHBIM U METAIIPEAMETHBIM pe3yJIbTaTaM
o0yueHus1, a TAKIKE MEXKITPEAMETHBIE CBSI3U €CTECTBCHHOHAYUHBIX YUEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl.

OBILIASA XAPAKTEPUCTHUKA YYEBHOT'O IIPEJIMETA «®PU3UKA»

Kypc dusnku — cucremooOpa3yromuii Ui eCTECTBEHHOHAYUHBIX YU€OHBIX MPEIMETOB, TOCKOIbKY
¢bu3nveckre 3aKOHbI JIS)KAT B OCHOBE IIPOIIECCOB U SIBJICHUHN, H3y4aeMbIX XUMHEH, OMOJIOTHEH, aCTPOHOMHUEH
u pusmdeckoit reorpadueii. Dusnka — 3TO MpeaAMET, KOTOPHIK HE TOJIBKO BHOCUT OCHOBHOM BKJIA]] B
€CTeCTBEHHOHAYYHYIO KapTUHY MHpPA, HO U IPEAOCTABIIsICT Hanbosiee siCHbIe 00pa3Ibl IPUMEHEHHS HAYYHOTO
MeTO/J1a TIO3HaHMUs, T.€. CIIoco0a MOTy4YeHUs JOCTOBEPHBIX 3HaHMIi 0 Mupe. Hakowern, ¢pusnka — 310
IIpeIMET, KOTOPbIN HapsALy C APYTMMHU €CTECTBEHHOHAYYHBIMU [TPEIMETaMU JI0JKEH JAaTh UIKOJIbHUKAM
MpeJicTaBlICHUE 00 YBIEKATENIbHOCTH HAYYHOTO UCCIEIOBAHUS U PAIOCTH CAMOCTOSTEIbHOTO OTKPBITUS

HOBOT'O 3HAHU:.

OpHa U3 rIaBHBIX 33124 GU3MYECKOTO 00Pa30BaHUS B CTPYKTYpe 00IIero 0Opa3oBaHMs COCTOUT B
(hOpMUPOBAHUH €CTECTBCHHOHAYYHOW IPAMOTHOCTH M MHTEPECa K HayKe y OCHOBHON MacChl 00yUJaroInuXCs,
KOTOPBIC B JAJIbHEHIIIEM Oy IyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cepax mestenpHOocTH. HO HE MeHee
Ba)KHOU 3aﬂaqeﬁ ABJISICTCA BBIABJIICHHUEC U ITOATOTOBKA TAJIAHTIHMBBIX MOJIOABIX JIIOIIGﬁ AJIA ITPOJOJIZKCHH A
00pa3zoBaHUs U AaJbHEHIICH TPOPECCUOHATLHON ICATEIILHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX
WCCJICIOBAaHUH U CO3JJAaHHH HOBBIX TeXHOJIOTUH. COTJIaCHO IPUHATOMY B MEXKIYHAPOTHOM COOOIIECTBE
omnpezaeneHuio, EcrecTBeHHOHaYYHAsI TPAMOTHOCTD — 3TO CIIOCOOHOCTD YeNIOBEKa 3aHUMAaTh aKTUBHYIO TPaK-
AAHCKYIO IMO3UIHUIO 110 06HI€CTB€HHO 3HAYMMBIM BOIIPpOCaM, CBA3aHHBIM C CCTCCTBCHHBIMU HAYKaMH, U €T0
TOTOBHOCTh HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU HAeIMHU. HaydHOTpaMOTHBIHM YeIOBEK CTPEMUTCS
Y4acTBOBATh B apryMCHTUPOBAHHOM O6CY)K)I€HI/II/I HpO6J’I€M, OTHOCAIIHUXCA K €CCTCCTBCHHBIM HayKaM U
TEXHOJIOTHUSIM, UTO TpeOyeT OT HETO CIAEAYIONINX KOMIETEHTHOCTEH:

— HAY4HO O0BACHATH SABJICHUA,
— OILICHHUBATh U IIOHUMATH 0COOCHHOCTHU HAaY4YHOTr'0 UCCJICAOBAHUA,
— HHTCPHNPECTUPOBATH JAaHHBIC U UCITIOJb30BATh HAYYHBIC JOKA3aTCIIbCTBA JJIA IMMOJIYUCHW BBIBOJOB.

N3yuenue ¢pu3nku cnocoOHO BHECTH pelIaloluil BKIaa B GopMHUpOBaHHE €CTECTBEHHOHAYYHON
IPaMOTHOCTH 00Y4YaIOLINXCS.

HEJIN U3YUYEHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

[enn nzydenus: GpuU3MKA HA ypOBHE OCHOBHOTO 00IIero oopasoBanus onpeneneHsl B Konnenun
npernoiaBaHus yueoHoro npenmera «®Pusnka» B 00pa3zoBarenbHbIX opranuzanusx Poccuiickoit denepanum,
peanu3yoLX OCHOBHBIE 00111e00pa3oBaTeIbHbIE IPOrpaMMbl, YTBepkKIEHHOU perenneM Komrernn
MunucrepcTBa npocsetienus: Poccuiickoit deneparyn, nporokosn ot 3 aexadpst 2019 r. Ne [TK4BH.

[enu nzydyenus pusmku:

— mpuoOpeTeHne HHTEepeca U CTPEMIICHHUS 00yJaloNINXCs K HAyYHOMY U3YUYEHUIO MPHUPOJBbI,
pa3BUTHE HMX MHTEJJIEKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTEHH;

— pa3BUTHE NPECTABICHUN O HAYYHOM METO/I€ MMO3HaHUs 1 (OPMUPOBAHUE UCCIIEOBATEIHCKOTO
OTHOUICHHUS K OKPYXKAIOLIUM SIBICHUSIM;



— (¢opMHpOBaHUE HAYIHOTO MUPOBO33PCHUS KaK Pe3yJIbTaTa U3Y4YCHHUs OCHOB CTPOCHHS MATEPUH U
GbyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

— QopMupoBaHUE MIPEACTABICHUH O POIU (HU3UKHU JUTsl pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
1 TEXHOJIOTHI;

— Ppa3BHTHE MPEACTABICHUI 0 BO3MOXHBIX cepax Oyaymiel mpodeccnoHaaIbHOM e TeTbHOCTH,
CBSI3aHHOM C (PU3HMKOH, MOArOTOBKA K JlaJIbHEHIIEMY O0yUEHHIO B 3TOM HallpaBJICHUM.

JlocTrkeHne 3TUX 1IeJIe Ha YPOBHE OCHOBHOT'O 0011IeT0 00pa3oBaHMs 00ECIICYMBACTCS PEIICHHEM
CIIeTYIOIINX 3aJ1a4:

— an06peTeHHe 3HAHUM O JUCKPETHOM CTPOCHHUH BCUICCTBA, O MCEXAHUYCCKUX, TCIIJIOBBIX,
OJICKTPUYCCKUX, MAHUTHBIX U KBAHTOBBIX SABJICHHUAX,

— an06peTeHHe YMCHHI}'I OITMCBLIBATh U OOBSACHSITH (bHSquCKI/IC SABJICHHUS C UCIIOJIb30BAHUEM
IMMOJIYYCHHBIX 3H8.HI/II71;

— OCBOCHHC MCTOJ 0B PCIICHUA HpOCTeI‘/'IH_II/IX paC‘IéTHLIX 3aJa4 ¢ UCIIOJb30BaHUCM (1)I/ISI/IIIGCKI/IX
MOHeHeﬁ, TBOPUYCCKUX U IMPAKTUKOOPHUCHTUPOBAHHBIX 3a/1a4;

— pa3BUTUE YMEHUH HAOJII0aTh IPUPOIHBIE SBJICHUS U BBIIOJIHATH OIBITHI, JAOOpaTOpHbIE padOTHI U
9KCHEPUMEHTAJIbHbBIE UCCIIEOBAHUS C UCIIOIb30BAHUEM U3MEPHUTEIBHBIX IPUOOPOB;

— OCBOCHHUE IPUEMOB Pa0dOTHI ¢ HH(pOpManHel (HU3HMIECKOTO COJePIKaHMUs, BKIF0Yask HHPOPMAITHIO O
COBPEMEHHBIX JOCTIKEHUSIX (DU3UKH; aHAIU3 U KPUTUUIECKOE OLICHUBaHUE HH(OpPMAIUK;

— 3HAKOMCTBO CO cepamu MpodecCHOHATBHON IeATETbHOCTH, CBI3aHHBIMHE C (DU3UKOM, U
COBpPEMECHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTUXKCHUAX q)HBHqCCKOfI HAyKH.

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

B cootBerctBrm ¢ ®I'OC OOO dusuka sBiseTcst 00s3aTeIbHBIM MTPEAMETOM Ha YPOBHE OCHOBHOTO
obmiero oopazoBanus. J[aHHas mporpaMMa npeaycMaTpuBaeT usydeHue Gu3nku Ha 6a30BOM ypoBHE B 8
Kiacce B 00b€Me 68 yacoB mo 2 yaca B HEHAETIO.



COJAEP)KAHUE YYEBHOI'O ITIPEJIMETA

Pa3gen 1. TemsioBbIe IBJICHUSA

OcHOBHBIE TIOJIO’KEHUS MOJIEKYJIIPHO-KUHETUUECKOM TEOpUM CTPOEHUS BellecTBa. Macca u pasmepbl
aTOMOB ¥ MOJIEKYJI. OBITBI, IOATBEPKIAIOIIUE OCHOBHBIE IIOJIOKEHUS MOJIEKYJIAPHO-KUHETUYECKON TEOPHH.

Mogenu TBEpAOTO, KHUIKOTO U ra3000pa3HOro cocTossHU BewecTBa. Kpucramanueckue u aMmopQHbIe Tena.
OOBsicHeHHE CBOWCTB ra3oB, KHUIKOCTEH U TBEPABIX TEJ HA OCHOBE MOJIOKEHHUI MOJICKYJISIPHO-KMHETUIECKOM
Teopun. CMayMBaHKUE U KallWJUIAPHBIC sABIEHUS. TErIoBoe pacIIupEeHUe U CKaTHE.

Temneparypa. CBs3b TeMIIepaTypbl CO CKOPOCTHIO TETIJIOBOTO JABHKEHUS YaCTHII.

BuyTpennss sneprust Crioco0bl H3MEHEHHSI BHYTPEHHEH SHEpIUu: TEIUIONepeiaya i COBEPIICHNE paboTHI.
BI/IZ[BI TCILIONCpCaAaqun: TCIIOMPOBOJHOCTh, KOHBCKI WA, U3JTYYCHUC.

KonmuecTBo TemoThl. Y aenbHas TemI0EMKOCTh BelecTBa. TermooOMeH 1 TeIIOBOE paBHOBECHE.
VpaBHeHue TemoBoro 6ananca. IlnaBnenue n oTBepaeBaHHE KPHCTAUIMYECKUX BEIIECTB. Y IeNbHAs
teruiora miasneHus. [lapoobpazosanue u konneHcanus. Mcnapenue (MC). Kunenue. Y nenpHas Temiora
napooOpa3zoBaHMs. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHUS OT aTMOC(epHOro AaBieHus. BiaaxkHocTh Bo3yxa.

OHeprus TOmuBa. Y AeabHas TEII0Ta CrOPaHUsL.

[Tpuntumnel padoTs! TermoBsix Asurarenei. KIIJ[ teroBoro apurarens. TenaoBbie JBUTATENH U 3aIUTa
okpyxaromeit cpeasl (MC). 3akoH coXpaHeHUs U MpeBpallleHus YHEPTUU B Ter1oBbIX npoueccax (MC).

Hemoncmpayuu

. HaGmonenue OpOyHOBCKOTO ABUKEHUS

. Habmonenue nuddysun

. HaGmroienune siBjieHUI CMaYMBaHKS M KaMJUISPHBIX SBJICHUN

. Habmroienue TemnoBoro pacimupeHus Tein

. I3meHeHue naBieHus ra3a npyu U3MEeHEHUH 00bEMA U HAarPEeBaHUU WITH OXJIAXKICHUU
. [IpaBuiia u3mMepeHus TeMieparypbl

. Buner Teronepenaun
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. OxJtaxieHne mpu COBEPIICHUH PaOOTHI

9. HarpeBanue npu coBepiieHHH padOThl BHEITHUMH CHUJIAMH
10. CpaBHEeHME TEIIOEMKOCTEN Pa3TMYHBIX BELIECTB

11. HaOmronenve KUIeHus

12 .HabnrofeHue mocTOsHCTBA TEMIIEpaTyphl MIPH MJIaBICHUH
13. Moaenu TEIUIOBBIX JBUTATEICH

Jlabopamopnwvie pabomot u onvimul

1. OnbITH TO OOHAPYKEHUIO JIEMCTBUS CHIT MOJIEKYJIIPHOTO MPUTSHKEHUS

2. OnbITHI MO BBIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOW COJIM MJIM caxapa

3. OnbIThI 10 HAOTIOEHHUIO TETJIOBOTO PACIIMPEHUSI Ta30B, JKUJKOCTEN U TBEPIBIX TeI

4. OmpeneneHue TaBJICHHS BO3yXa B OaUTOHE IIMPUIIA

5. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCMOCTh JIaBJIEHUSI BO3/yXa OT €ro 00béMa 1 HarpeBaHUs WU
OXJIaKJICHUS

6. IIpoBepka runoTe3bl TUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUUYECKON TpyOKe
OT TEeMIEepaTypsl

7. HabmroieHue u3MeHeH!sl BHYTPEHHEN SHEpruy Tejla B pe3ysbTaTe TeIuionepeaay u padoThl BHEIIHUX
CHII

8. MccnenoBanue sIBJICHUS TEIUIOOOMEHA TIPH CMEIIUBAHUH XOJIOTHON U TOPSYEH BOJIBI

9. OnpeneneHue KOINYECTBA TEIUIOTHI, TOJIyYEHHOT'O BOJON IPU TEMJI000MEHE C HArPEThIM
METAININYECKUM LIAJIUHAPOM



10. Onpenenenue yaenbHON TEMIIOEMKOCTH BEIIECTBA
11. UccnenoBanue npouecca ucnapeHus

12. Onpenenenre OTHOCUTEILHOM BIIAXKHOCTH BO3/1yXa
13. Onpenenenue yieabHON TEMIOTHI IIJIABJIICHUS JIba

Pasznen 2. 3.J1eKTpnqec1me U MAarHuTHbBIC SIBJICHUA

DnekTpusanusd Tei. [[Ba poaa ayexkTpuueckux 3apsaoB. B3anmoaencTBue 3apsbkeHHbIX Tel. 3akoH Kynona
(3aBHCHMOCTbD CHUJIbI B3aUMOJICHCTBUSI 3aPSHKEHHBIX TEJ OT BETUYUHBI 3apsIIOB U PACCTOSIHUS MEXKIY TEIAMM).

DnekTpuieckoe moiie. Hanpsmk€HHOCT AieKTprueckoro nodist. [IpuHIuN cyneprno3uium 3J1eKTPUIeCKUX
MoJiel (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snextpuueckux 3apsaoB. DIeMeHTapHbIN AiekTpudeckuil 3apsia. Ctpoenue aroma. [IpoBogHuku
U IUJIEKTPUKH. 3aKOH COXPaHEHUS 3JIEKTPUYECKOr0 3apsa.

DNEeKTPUUECKU TOK. Y CJIOBHS CYILIECTBOBAHUS 3JIEKTPHUUECKOTr0 ToKa. VICTOUHUKH MTOCTOSIHHOTO TOKA.
JlecTBUSI 3JIEKTPUUECKOT0 TOKA (TEIIOBOE, XUMUYECKOE, MArHUTHOE). DJIEKTPUUYECKUI TOK B )KHUJKOCTSIX
U rasax.

Dnektpuueckas mnenb. Cuia Toka. DNeKkTpruieckoe HanpsbkeHue. ConpoTHBIICHHE MPOBOAHUKA. Y ACIIbHOE
COIIPOTHBIIEHHE BellecTBa. 3akoH Oma Juid yyacTka uenu. [locnenoBarenbHoe U napaniebHOe COeAMHEHUE
MIPOBOJHHKOB.

Pabota u Mo1HOCTD A5eKTpuYecKoro Toka. 3akoH Jxoyns— JleHna. DnekTpuyeckue enu U NoTpeduTenu
ANIEKTPUYECKOH SHepruu B 0bITY. KopoTkoe 3ambikaHue.

[TocTosiHHBIE MarHuTHl. B3ammopeicTBHE MOCTOSHHBIX MarHUTOB. MarHuTHOeE mosie. MarHuTHoe mose
3emMun ¥ €ro 3Ha4eHue M1 KU3HU Ha 3emite. OnbIT Dpcrena. MarHUTHOE HOJIe JIEKTPUYECKOTro TOKa.
HpI/IMeHeHI/Ie SJICKTPOMArduTOB B TCXHHKE. I[CﬁCTBI/Ie MAarauMTHOIO I10JIAA Ha IPOBOJHUK C TOKOM.

DneKTpoABUTaTeb MOCTOSIHHOTO ToKa. Vcrosib30BaHue 3JIeKTpoIBUraTeNiel B TEXHUYECKUX YCTPOUCTBAX U
Ha TPAHCIIOPTE.

OmnbiTel @apajnes. SBnenue snekTpoMarautHo uHAYKIMK. [IpaBuio Jlenna. Dnexkrporeneparop. CriocoObl
MIOJIYYEHUS AJIEKTPUUECKON SHEPTUH. DIIEKTPOCTAHIIUN Ha BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTUU.

Hemoncmpayuu

OnexTpu3anus Tei

JIBa posa eKTpUYEeCKUX 3apa10B U B3aUMOJICHCTBUE 3apsSKEHHBIX TEJ
YCTpOUCTBO U IEHCTBHE IEKTPOCKONA

DnexTpocTaTH4ecKast HHIyKIUS

3aKOH COXpaHEHMsI SJEKTPUUECKUX 3apsiIoB

[TpoBOAHMKY U TUAIIEKTPUKU

MOHeJ'II/IpOBaHI/Ie CHJIOBBIX JIMHHI SJICKTPHUYCCKOIO I10JIA

e BN U e

M CTOYHUKH TOCTOSIHHOTO TOKa

he

JleficTBHS 2NEKTPUYECKOTO TOKA

10. DnexkTpruyeckuii TOK B ) KUJIKOCTH

11. I'a30BBIi1 pa3psan

12. I3MepeHne cuibpl TOKa aMIIepMETPOM

13. I3MepeHne 2IeKTpUIECKOTO HANPSKEHUSI BOJIBTMETPOM

14. PeocTaT 1 Mara3uH CONpOTUBIICHUI

15. B3aumoneicTBUE OCTOSIHHBIX MArHUTOB

16. MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHHs OJIIOCOB MarHuTa 17.
MonenrpoBaHue MAarHUTHBIX ITOJIEW TOCTOSTHHBIX MarHUTOB

18. OnbIT OpcTena



19. MarauTHOE 110J1€ TOKA. DJIEKTPOMAarHuT

20. JleiicTBME MarHUTHOTO MOJIsI HAa TPOBOJIHUK C TOKOM

21 DnekTpoaBUraTeb NOCTOSHHOTO TOKa

22. UccnenoBaHue SBICHUS SJIEKTPOMArHUTHON MHYKIIMHU

23. Onswitel Dapanes

24. 3aBUCUMOCTH HaIpaBJiICHUsI MHIYKIIMOHHOTO TOKa OT YCJIOBUM €ro BO3HUKHOBEHUS
25. DIEKTPOreHepaTop MOCTOSHHOTO TOKa

Jlabopamopnwvie pabomot u onvimul

OmBITHI 110 HAOIOICHUIO SJICKTPU3ALIUH TSl MHAYKIMEH U IPU COMPUKOCHOBCHUHN
HccnenoBanue AeHCTBUS 3JCKTPHUCSCKOTO MOJISI HA POBOIHUKH U TUJICKTPUKH
COopka 1 mpoBepKa padOThI STEKTPHUUECKOH IETH MTOCTOSHHOTO TOKa

W3mepenue u peryJimpoBaHue CUIIbI TOKA

o bk » o -

W3mepenue u peryanpoBaHue HAMIPSHKEHUS

6. HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, UIIYILIETO Yepe3 Pe3UCTOp, OT CONPOTUBIIEHUS Pe3UCTOpa U
HaIpPsDKEHUS Ha pe3UCTope

7. ONBIThI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUYECKOT'O COITPOTHBIICHUS IPOBOJAHUKA OT €r0 JUINHBI,
IJIOLIA/IM MTONIEPEYHOI0 CEUEHUs U MaTepuaa

8. IlpoBepka nmpaBuia CI0KEHUS HANPSDKEHUH MTPU MOCIe10BaTEIbHOM COSIMHEHUH JBYX PE3UCTOPOB

9. IlpoBepka mpaBuiia JUIsl CUIIbI TOKA IPH NapaUIEIbHOM COEITMHEHUH PE3UCTOPOB

10. Onpenenenue pabOTHI JIEKTPUUECKOT0 TOKA, UIYILIETO Yepe3 PE3UCTOP

11. OnpeneneHrie MOLUTHOCTH 3JIEKTPUUECKOT0 TOKA, BBIIEIIEMON Ha pE3UCTOPE

12. ViccnenoBaHne 3aBUCHMOCTH CUJIbI TOKA, UYILET0 Yepe3 JIaMIIOUKY, OT HANPSKEHUsI Ha Hell

13. Onpenenenune KIIJ[ narpeBarens

14. UccrnenoBanue MarHUTHOTO B3aUMOJICHCTBHSI TOCTOSTHHBIX MarHUTOB

15. 3ydyeHne MarHuTHOTO MOJIS TIOCTOSTHHBIX MAarHUTOB MPU UX 00BbETUHEHUH U pa3/ielIeHUN

16. ViccnenoBanue AeMCTBUS 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY

17. OnpITHL, AEMOHCTPUPYIOLIME 3aBUCUMOCTh CUJIbI B3aUMOJICHCTBHS KaTyIIKU C TOKOM U MarHUTa OT
CHJTBI TOKA W HAIPaBJICHUS TOKA B KaTYIIKE

18. U3ydenue neiicTBUsS MarHUTHOT'O MOJIS HA POBOIHUK C TOKOM

19. KonctpynpoBanue u u3ydeHHe paOOThl JEKTPOJBUTATENS

20. Uzmepenne KIIJ] anekTpoBUraTesIbHON YCTAaHOBKH

21. OnbITHI 10 UCCIIET0BAHUIO ABJICHUS JIEKTPOMArHUTHON MHAYKLMHU: UCCIIEJOBAaHUE N3MEHEHUN

SHAYCHUA U HAIIPABJICHUSA UHAYKIIMOHHOT'O TOKa



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

Nzyuenue ¢pu3nku B 8 Kilacce HaIlPaBJIEHO HA JOCTHKEHUE 00YJarOIIMMHUCS TUYHOCTHBIX,
METAaINpPeIMETHBIX U MPEJIMETHBIX PE3YJIbTaTOB OCBOCHHS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI
Ilampuomuueckoe ¢ocnumanue:
— TIPOSIBIIEHUE WHTEpECca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (pr3nuecKol HayKu;

— HOEHHOCTHOC OTHOLICHUEC K JOCTUKCHUAM pOCCHﬁCKHX y‘IéHBIX (bl/ISI/IKOB.

I'pasicoanckoe u 0yxoéHo-npascmeenHHoe 60Cnumanue:
— TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYKAE€HUH OOIECTBEHHO-3HAUYMMBIX U ATUYECKUX IpoOIIeM,
CBSI3aHHBIX C IIPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHUH (HU3UKY;

— OCO3HAaHHEC BaA)KHOCTU MOPAJIbHO-3TUYCCKUX IMTPUHIUIIOB B ACATCIIbHOCTHU y‘IéHOFO.

Icmemuueckoe éocnumanue:
— BOCHPHUATHUC SCTCTUUCCKUX KAYCCTB @HSHH@CKOﬁ HAyKH: eé TapMOHHUYHOTI'O ITIOCTPOCHUA, CTPOI'OCTH,

TOYHOCTH, JJAKOHHNYHOCTH.

Llennocmu nayunozo noznanus:
— OCO3HAaHME [IEHHOCTU (PU3MYECKOI HAYKH KaK MOIIIHOTO HHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTMH, BAXKHENIIEH COCTABIISIIOLEH KYJIbTYPHI;

— pa3BUTHE HAYYHOH JIF0O03HATENBHOCTH, UHTEPECA K UCCIIEI0BATENbCKON e TENbHOCTH.

Dopmuposanue Kyaomypolt 300p06ba U IMOUUOHATLHO20 OJ1A2ONONYYUA:
— OCO3HAaHME LIEHHOCTU 0€30MacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUPE,
Ba)XHOCTH IPaBUJI 0€30MacHOr0 MOBEACHHS Ha TPAHCIIOPTE, Ha IOPOrax, ¢ AJIEKTPUUECKUM U TETJIOBBIM
000py/I0BaHUEM B IOMAIIHUX YCIOBUSIX;
— ¢(hopMHUPOBAHHOCTh HaBbIKa pedIeKCHH, TPU3HAHUE CBOETO MIpaBa Ha OMIMOKY M TaKOro ke MpaBa y

JPYTOTO YeIOBEKA.

Tpyooeoe ¢éocnumanue:
— aKTUBHOE YJacTHe B PEUICHUH MPAKTUUECKHX 3a]a4 (B paMKaX CEMbH, IIKOJIbI, TOPO/Ia, Kpasi)
TEXHOJOTUYECKOW M COLMATLHOM HAPaBICHHOCTH, TPEOYIOIIMX B TOM YUCIIE U (PU3UYECKHUX 3HA

HUI;— HMHTepec K MPaKTUYEeCKOMY M3Y4YeHHIO0 Tpodeccuil, CBA3aHHBIX ¢ (GUZUKOM.

IKonozuueckoe eocnumanue:
— OpHUEHTaIUs Ha IPUMEeHEeHHEe (PU3NUECKUX 3HAHUH JIJIs pelIeHus 3a/1a4 B 00JIaCTH OKpYyKarolen
Cpenbl, IUIAHUPOBAHUS MIOCTYIIKOB U OIIEHKH UX BO3MOYHBIX ITOCJIEICTBHM JIUIS1 OKPYKAFOIIEH

Cpebl;— OCO3HaHUE TJIO0ATBHOTO XapakTepa SKOJIOTUYECKHUX MPOOJIEM U IyTeH WX peIIeHHs.
Aoanmayusa o0yuarouie2oca K u3MeHAIOUWUMCA YC108UAM COUYUATbHOU U RPUPOOHOIL CPEObl:

— MOTPeOHOCTH BO B3aUMOJICHCTBUY MPHU BHIMOIHEHUN UCCIIETOBAHUI U MTPOEKTOB (hH3HUECKOI
HANPAaBJIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSIM JIPYTHX;
— TOBBILIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUUYECKYIO NEATEIbHOCTh;

— TOTpeOHOCTH B (hOpMUPOBAHMM HOBBIX 3HAHH, B TOM UucIiie GOPMYIUPOBATH UIEH, MOHATHUS,



TUIOTE3bl O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

— OCO3HaHHE Ae(HUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCcTH (pU3UKY;

— TUIAHUPOBAHUE CBOETO PA3BUTHUS B IPHOOPETEHUN HOBBIX (PM3NUECKUX 3HAHUMH;

— CTpeMJICHHE aHAJIU3UPOBATh U BBIABIATH B3AaUMOCBSI3U IPUPOIbI, 00IIeCTBAa 1 SKOHOMHUKH, B TOM
YHCIIe C UCTIOJIb30BaHNEM (DU3NYECKUX 3HAHUI,

— OIICHKA CBOMX JICHCTBUI ¢ YUETOM BIUSHUS Ha OKPYXKAIOUIYIO CPely, BOSMOXKHBIX TTI00AIbHBIX

IOCJICICTBUM.

METAIIPEIMETHBIE PE3YJIbTATDI
YHuBepcanbHbIe T03HABATEIbHBIE ICUCTBUS
Bba3zoevie nocuueckue oeiicmeus:
— BBIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbBIE TPU3HAKN O0OBEKTOB (SIBJIICHH);
— yCTaHaBIUBATh CYIIECTBEHHBINA MPU3HAK KIacCU(PHUKAIHN, OCHOBAHHUS JJIsl 000OIIEHNS U CPABHEHUS,
— BBIABJIATH 3aKOHOMEPHOCTH U MIPOTHBOPEYHUS B paCCMAaTPUBAEMBIX (DaKTax, TaHHBIX M HAOIOICHUSX,
OTHOCSIIIIUXCS K PU3HUECKUM SBJICHUSM;
— BBISBJISITH IPUYUHHO-CJICICTBEHHBIC CBSI3U MTPU U3YYCHUH (PU3HUECKUX SIBJICHUH U MPOIECCOB;
JIeJIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JICTYKTUBHBIX U HHIYKTUBHBIX YMO3aKIIOUEHH, BHIABUTATh
TUTIOTE3bI O B3aMMOCBS3SIX (PHU3UYECKUX BEIHYNH;
— CaMOCTOSTENIbHO BBIOUPATh CIIOCO0 perieHus yueOHoi pusndeckoi 3aaun (CpaBHEHNE HECKOJIBKUX
BApUAHTOB PEILICHUsI, BLIOOp HanboJIee MOAXOSIIETO C YYETOM CAMOCTOSTEIbHO BBIICTICHHBIX

KPUTEPUEB).

ba3zoevie uccnedosamennvckue oeiicmeus:
— HCIOJIb30BaTh BOMPOCH! KaK UCCIEI0BATEIbCKUII HHCTPYMEHT MO3HAHMUS,
— MPOBOAUTH 10 CAMOCTOATEIBHO COCTABIIEHHOMY IJIAaHY OMBIT, HECIIOKHBIN (PU3NYECKUIl
9KCIIEPUMEHT, HEOOJIbIIIOE HCCIeI0BaHNEe (PU3NUECKOTO SIBICHUS,
— OIIEHMBaTh Ha IPUMEHUMOCTb U JOCTOBEPHOCTh MH(POPMAIIHIO, TOTYUEHHYIO B XOJI€ UCCIIEI0BaHUS
WJIH SKCIIEPUMEHTA;
— CaMOCTOSITENIbHO (OpMYyIUPOBATh 000OIIEHHUS U BBIBOABI IO PE3YJIbTaTaM MPOBEAEHHOTO
HaOJII0IeHNs, OIIBbITA, UCCIICOBAHMS;
— TPOTHO3MPOBATH BO3MOXKHOE JJAJIbHEHIIIee pa3BUTHE (PU3MUECKUX MPOLIECCOB, a TAKXKE BBABUTaTh

MMPECATIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c ungpopmanueii:
— TPUMEHSTH PA3JIMYHbIE METO/bI, UHCTPYMEHTHI U 3aIPOCHI IIPH MOUCKE U 0TOOpe MHPOPMAITUH UITH
JAHHBIX C YU4ETOM NIPEeASIOKEHHON YueOHO! (PU3NUECcKOi 3aauu;
— aHaJM3UPOBaTh, CUCTEMATU3HPOBATh U UHTEPIIPETUPOBATH UH(OPMAIIHIO Pa3IMYHBIX BUIOB U GOpPM
IIPE/ICTABIICHUS;
— CaMOCTOSITENIbHO BBIOMPATh ONTHUMAILHYIO (hOpMY IpeAcTaBiIeHUS HHPOPMALIUU U WILTIOCTPUPOBATD

pelIaeMble 3a/1a4u HECIOKHBIMH CXeMaMU, TuarpaMmMamMu, HHOM rpaduKoil U uX KOMOWHAIUSMHU.

YHI/IBepcaJ'IBHBIe KOMMYHHUKATHUBHBIC ,HGIZCTBPI?I



Obwenue:

— B X0J1e 00CYXJIeHHsI yueOHOTO MaTepuaa, pe3yJlbTaToB JJAOOPATOPHBIX pabOT U MPOEKTOB 33JaBaTh
BOITPOCHI 10 CYIIECTBY 00CYKAaeMOI TeMbl M BBICKA3bIBAaTh UJICH, HAIICJICHHBIE HAa DPELICHUE 3aaud U
HOJJIepAKaHUE OJIaroKeIaTelbHOCTH O0IIEeHHS;

— COIIOCTaBJISATh CBOM CYXKJIEHUS C CY)KJICHUSIMU JAPYTUX YYaCTHUKOB JUAOra, OOHapyKUBATh
pa3inyure U CXOJICTBO MO3UIINIA; BEIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEACTABIATH PE3YIbTAThl BBIMOJIHEHHOTO (PU3NYECKOTO OMBITA (IKCIIEPUMEHTA,
HCCJICJIOBAHMUSI, TPOCKTA).

Coemecmnasn oeamenvHocms (COmpyoHu4ecmaeo):

— MOHHUMAThH U UCTIOIB30BaTh MPEUMYIIECTBA KOMAHIHON ¥ WHIUBUYaTbHOU pabOThI IPH PEIICHUU
KOHKPETHOU (PU3UIECKOM MPOOIIEMBI;

— IPUHUMATb LCJIN COBMECTHOM ACATCIIbHOCTU, OPIraHNU30BbIBATH JEUCTBUS MO €€ JOCTHXKECHUIO:

pacnpeneNsaTh poiu, 00CYKIaTh MPOIECCH U Pe3yIbTaThl COBMECTHOM pabOThI; 00001IaTh MHEHUS
HECKOJIBKHX JTIOACH;

— BBIIIOJIHATH CBOKO 4aCTh pa6OTI>I, AOCTHUTasl KAUCCTBCHHOI'O pPE3yJjibTaTa 110 CBOEMY HAIIPABJICHUIO U
KOOpAUHHPYA CBOU HGﬁCTBHﬂ C APpYTMMHU YICHAMU KOMAaHbI;

— OIICHMBATh KQueCTBO CBOETO BKJIaJa B OOIIUN MPOIYKT MO KPUTEPHUSIM, CAMOCTOSATEIHHO
chopMyTUpPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBHUSI.

yHI/IBepcaHBHHC PCTYJIATUBHBIC ,HeﬁCTBHH

Camoopzauusauu;l:

— BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOMINX JIJIsl pelIeHus (PU3nIecKux
3HAHUI;

— OPUEHTUPOBATHCS B PA3IUYHBIX MOJAX0AAX NPUHATUS PelIeHUN (MHIUBUAYAIbHOE, IPUHATHE
pelIeHys B rpymie, NPUHITHE PEeIIeHUH TPYIIoil);

— CaMOCTOSITEIIbHO COCTABJIAThH AJITOPUTM peIIeHUs] PU3MUECKON 3ajauu WU MJIaHa UCCIIEI0OBaHMS C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHN, apryMEHTHPOBATh MpeiaraeMble
BApUAHThI PELICHUN;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.
Camoxonmpons (peghrexcus):
— J1aBaTh aJICKBATHYIO OIIEHKY CUTYAIlMH ¥ MPEJIarath MiaH e€ N3MEHEHUS;

— OOBSICHATH MPUYMHBI JOCTHXKEHHS (HEIOCTUKEHUS) PE3yIbTATOB JIEATENILHOCTH, 1aBaTh OLIEHKY
NpPUOOPETEHHOMY OIIBITY;

— BHOCHUTDB KOPPEKTUBEI B ICATCIbHOCTD (B TOM YHCJIE B X0/ BBITIOJTHECHUA (1)I/ISI/IV-IGCKOFO HCCICa0BaHUsA
NN npoeKTa) Ha OCHOBC HOBBIX O6CTO${TCJ'H:CTB, U3MCHUBIINXCA CHTy&LIPIfI, YCTAHOBJICHHBIX OIJ_II/I6OI(,
BO3HHUKIIIHNX pr,[[HOCTGfI;

— OLCHUBATH COOTBCTCTBHUC PE3YyJIbTAaTa LCJIN U YCIOBUIM.
QMOMMOHaJleblﬁ UHmelieKkm:

— CTaBUTh ce0s Ha MECTO JAPYroro YeloBeKa B X0/ CIopa WK AUCKYCCUU HA HAYYHYIO TEMY,
MOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro.



Ilpunamue cedsn u opyzux:

— MpHU3HaBaTh CBOE MPABO HA OLUIMOKY MPH pelieHnr (U3NUECKUX 3a/1a4 WK B YTBEPIKICHUAX HA
HAy4YHbIE TEMBI U TAKOE K€ MPaBO JIPYroro.

INPEAMETHBIE PE3YJIBTATbBI

[TpenmeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTH Yy 00YUaIOIIUXCS
YMEHUH:

— HCIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHHUE aTOMOB U MOJIEKY!I,
arperaTHbIe COCTOSIHMS BEIIECTBA, KPUCTAIUINYECKHE U aMOP(HBIE Tella, HACBIILIEHHBIA U HEHACHI-
LIEHHBIN Map, BIAXKHOCTh BO3/lyXa; TEMIIEpaTypa, BHYTPEHHSSI SHEPrus, TEIJIOBON JBUTATENb;
AJIEMEHTAPHBIN 3JIEKTPUUECKUN 3aps, SJEKTPUUECKOE 110JI€, IPOBOJAHUKH U JUJIEKTPUKH, IOCTOSIHHBIN
JNEKTPUYECKUI TOK, MArHUTHOE I10JIE;

— pa3nuuaTh SABJIeHUs (TEIIOBOE paclllipeHHe/cykaTue, Teronepeaaya, TelIoBoe paBHOBECHE,
CMa4yMBaHUE, KaAMWUISPHBIC SIBICHUS, HCTIAPEHHUE, KOHICHCAIIHS, JIaBJICHUE, KPUCTAJUTH3aLUS
(oTBEepaEeBaHKE), KUTICHHE, TEIIOoNepeadya (TeIIONPOBOIHOCTh, KOHBEKIIHS, U3TyUEHUE); IICKTPU3AIUs
TeJI, B3aUMOJICHCTBUE 3apsiIOB, JEHCTBUS SJIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3aUMOICHCTBUE
MarHuTOB, I€WCTBUE MAarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM, JIEKTPOMArHUTHAsI MHAYKIUS) 10 OTH-
CaHMIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE (hHU3HUECKOE
SIBJICHHE;

— pacrio3HaBaTh NPOSBICHUE W3YYECHHBIX (HU3MUYECKUX SIBICHHI B OKPY)KAIOIIEM MUPE, B TOM YHUCIIE
(u3nyeckue SIBICHNS B IPUPOJIC: TOBEPXHOCTHOE HATSKEHHUE M KAIMJUIPHBIC SIBIICHUS B IIPHPO/IE,
KpUCTAJIJIBI B IpHUpoie, n3inydenue CoiHila, 3aMep3aHue BOA0EMOB, MOpCKHE OpH3bl, 00pa3oBaHUE
POCKEI, TYMaHa, UHEs, CHETa, SJICKTPHUYCCKUC SIBJICHUA B aTMOC(l)epe, QJICKTPHUYCCTBO JKUBBIX OPraHU3MOB;
MarHuTHOE 1oJie 3eMJIH, Apei( MO0 COB, POJIb MArHUTHOTO TIOJIS 7St )KU3HU Ha 3eMile, MOJISIpHOE CH-
SIHUE; TIPH 3TOM IIEPEBOIUTH MPAKTUUYECKYIO 3ajlauy B y4eOHYI0, BBIIEIATh CYIIECTBEHHbIE
CBOWCTBa/MpU3HAKU (PU3NUECKUX SIBIICHUIA;

— OMNMCHIBATh U3YUEHHBIE CBOICTBA T€N U (PU3NUECKUE SBJICHUS, UCTIOIb3Ys (PU3NUECKUE BEIUYUHBI
(TeMmieparypa, BHYTPEHHSS1 SHEPTHsl, KOJMYECTBO TEIJIOTHI, Y/AEIbHas TEMIOEMKOCTD BELIECTBA,
yJleNbHas TEeTJIoTa IJIaBJIeHUs, yelbHas TeMIoTa MapooOpa3oBaHus, yelbHas TeMI0Ta CTOpPaHUs
TOIINBA, KOA(PPUIIUEHT MOJIE3HOTO JEHCTBHS TEIJIOBOM MalllMHbI, OTHOCUTENIbHAS BIaXKHOCTh BO3/1yXa,
JNEKTPUYECKUH 3apsifl, CUIIa TOKA, dJIEKTPUUECKOE HANIPSKEHHE, CONIPOTUBIIEHUE NIPOBOIHUKA, YIEIbHOE
COTIPOTUBIIEHHUE BEIIECTBA, pad0Ta U MOLTHOCTh AJIEKTPUYECKOTO TOKA); MPU ONMMCAHUU TPABUIILHO
TPaKTOBATh (PU3MUYECKHUI CMBICI UCTIONIb3yEMBIX BETMUMH, 0003HAUEHUS U €AMHUIBI (PU3NUYECKUX
BEJIMYMH, HAXOAUTh (YOPMYIIbI, CBSI3bIBAIOIINE JaHHYIO (PU3MUECKYIO BEIMUHUHY C JPYTMMH BETUYHHAMU,
CTPOUTH TPapUKH U3YUEHHBIX 3aBUCUMOCTEH (PM3HMUECKUX BEIUYHH;

— XapaKTepu30BaTh CBOWCTBA Tell, GU3NUYECKUE SBICHUSI U MTPOLIECCHI, UCIIOIbB3YSI OCHOBHBIE
MI0JIO’KEHUS] MOJIEKYIISIPHO-KUHETUYECKON TEOPUH CTPOEHUS BEIIECTBA, IPUHIIMII CYIIEPIIO3ULINH MT0JIEH
(Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH OMa aJis yyacTka 1enu, 3akoH Jxoyss -
Jlenma, 3aKOH COXpaHEHUs SHEPTUH; IIPU ITOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U 3alHCHIBATh
€ro MaTeMaTU4YeCKOe BhIPAKEHUE;

— 00BACHATH (PM3MUYECKHE TIPOIECCH M CBOWCTBA TEJI, B TOM YHCIIC M B KOHTEKCTE CUTYyallui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIBIATh IPUIMHHO-CIICICTBEHHBIE CBS3H, CTPOUTH 00bsIC-
HeHHe U3 | - 2 JOTHYECKUX IIaroB ¢ onopoit Ha 1 - 2 W3y4eHHBIX CBOKWCTBA (PU3NUYECKHUX SBJICHUM,
(bU3HYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH; pemaTh pacuéTHbIE 3a1a4u B 2 - 3 NeWCTBUS, HCTIONB3YS



3aKOHBI ¥ (DOPMYJIBI, CBS3bIBAIOIINE (DU3MUECKUE BEMUMHBI: HA OCHOBE aHAIN3a YCIOBUS 3a7jau
3aMMCBIBaTh KPATKOE YCIOBHE, BBISBIIATH HEJJOCTATOK JAHHBIX JUIS PELICHUS 3a7aui, BEIOUPATh 3aKOHBI
U opMyIIbl, HEOOXOAUMBIE 1711 €€ PelIeHNUs, POBOAUTH PACUETHI U CPAaBHUBATH MOJTyYCHHOE 3HAYCHHE
(¢u3uUecKoil BETMUMNHBI C U3BECTHBIMU JaHHBIMU;

— pacClio3HaBaTb HpO6J’IeMBI, KOTOPBIC MOKHO PEIIMTDH ITPHU ITOMOIIH (1)I/ISI/I‘ICCKI/IX MCTOOOB; UCIIOJIB3Ys
OMMHUCAHUC UCCIICAOBAHMS, BBIACIIATE IPOBCPACMOC MPCAIIOJIOKCHNUE, OLICHUBATH ITPABUJIBHOCTDL ITOPAAKA
MMPOBCACHUA UCCIICA0BaHUsA, ACJIaTh BBIBOIBI,

— TPOBOJHTH OIBITHI 110 HAOIIOCHHUIO (PU3MUECKUX SBICHUN HIN (PU3HMUECKUX CBOWCTB TEJ
(KanuJuIpHbIE SBJICHMSI, 3aBUCUMOCTb JIaBJICHUS BO3/lyXa OT €ro 00bEMa, TeMIIepaTypbl; CKOPOCTH MPO-
1[ecca OCTHIBaHUS/HArPeBaHUs IIPU M3JIYUYECHHH OT LBETA U3JTy4aroIlei/orIOMAloIel TOBEPXHOCTH;
CKOPOCTb MCIApEHMs BOJBI OT TEMIIEPATyPhl )KUAKOCTH U ILIOIIAAN €€ TOBEPXHOCTH; JICKTPU3ALIU TEI
Y B3aUMOJICHCTBHUE JIEKTPUUECKUX 3aps10B; B3aUMOACHCTBUE ITIOCTOSTHHBIX MarHUTOB, BU3YyaJIM3aLUs
MAarHUTHBIX ITOJIEU IIOCTOSTHHBIX MarHUTOB; JE€HCTBUS MAarHUTHOIO I10JIS HAa IPOBOJHUK C TOKOM,
CBOWCTBA 3JIEKTPOMArHUTa, CBOMCTBA AIIEKTPOABHUTATENS IIOCTOSHHOTO TOKA): (POPMYINPOBATH
poBepsieMble MPEAINOJIOKEHUS, COOUPATh YCTAHOBKY U3 MPEI0AKEHHOT0 000py/10BaHNUs; ONUCHIBATh
XOJ1 onbITa U (POPMYITHUPOBATH BHIBOBI;

— BBIIIOJHATD IIPAMBIC U3MCPCHUA TEMIICPATYPHI, OTHOCHUTEIBHON BIaXKHOCTH BO311yXa, CUJIbl TOKA,
HaIpsKCHUA € HCITIOJIb30BAHUEM aHAJIOTOBBIX HpI/I60pOB H JaTYUKOB CI)I/I?»I/I‘IGCKI/IX BCJIMYMH, CPABHHUBATb
PE3yJIbTAaThL I/IBMepeHI/Iﬁ C y‘IéTOM BaI[aHHOﬁ a0COJIFOTHOH IIOIpCUIHOCTHU,

— IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJIHOM (PU3NUECKON BETMUYMHBI OT IPYro ¢
MCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTh COIIPOTHBIIEHHUS POBOJIHUKA OT €r0 JUIMHBI,
IIJIOLA U TIONIEPEYHOI0 CEUEHHS U YAECIBHOIO CONIPOTUBIICHUS BELIECTBA IIPOBOIHUKA; CUJIBI TOKA,
UIYLIEro Yepes3 MPOBOJHHUK, OT HANPSKEHUS Ha IPOBOJHUKE; UCCIIEJOBAHUE ITOCIIEI0BATEIBLHOIO U T1a-
paJuIeIbHOI0 COEIMHEHUH TPOBOIHUKOB): TUIAHUPOBAThH UCCIIEI0BAaHHE, COOMPATh YCTAHOBKY U
BBITMOJIHATh U3MEPEHUS, CIIEYys IPEAJI0KEHHOMY IUIaHy, (PUKCUPOBATh pPe3yibTaThl MOIYyYECHHON
3aBUCHUMOCTH B BUJI€ TaOJIUIl U TpaUKOB, JA€JIaTh BHIBOABI 10 PE3yJIbTaTaM HCCIEI0BaHUS;

— TPOBOJUTH KOCBEHHbIE U3MEPEHUS PU3NUECKUX BETHUUH (yIelIbHas TeMJI0EMKOCTD BEIEeCTBa,
COTPOTHUBIIEHUE MPOBOIHUKA, pa00OTa K MOIIIHOCTb IEKTPUUYECKOT0 TOKA): IUIAHUPOBATh U3MEPEHUS,
coOuparh SKCIEPUMEHTAIILHYIO YCTAHOBKY, CIIEys PEIJIOKEHHON HHCTPYKIUU, U BBIYUCIISATh
3HA4YCHHE BEJIIMYNHBL;

— Cco0roaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000pyI0BaHUEM;

— XapaKTepu30BaTh MPUHIUIBI JEHCTBUSI M3YYEHHBIX MPHOOPOB M TEXHUUECKUX YCTPOMCTB C OMOPOH
Ha MX ONMHCaHus (B TOM YHCIIe: CUCTEMa OTOIUIEHUS TOMOB, TUTPOMETp, TapoBasi TypOUHA, aMIIepMETp,
BOJIFTMETP, CYETUMK DIEKTPUUECKOM SHEPTUH, dJIEKTPOOCBETHTEIbHbBIE TPHUOOPHI, HArPEBaTEIbHBIE
AEKTPONpUOOPHI (TPUMEPHI), TEKTPUUECKHUE MTPETOXPAHUTEINH; JIEKTPOMAarHuT, 3JEKTPOIBUTaTelh
MOCTOSTHHOT'O TOKA), UCIOJIb3Ysl 3HaHUS O CBOMCTBAX (PU3UUECKUX SBJICHUI U HE0OXO0UMBbIE
¢du3nueckre 3aKOHOMEPHOCTH;

— Ppacmo3HaBaTh MPOCThIE TEXHUUECKUE YCTPOUCTBA U U3MEPUTENbHBIE TPUOOPHI IO CXEMaM U
CXEMAaTUYHBIM PUCYHKaM (KHJIKOCTHBI TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATEND
BHYTPEHHET0 CrOPaHusl, JJIEKTPOCKOII, PEOCTAT); COCTABIISATh CXEMBbI DJIEKTPUUECKHX IIETeil ¢
NOCJIEI0BATENIBHBIM U TTapaJIeTbHBIM COEIMHEHUEM AJIEMEHTOB, pa3inyasl yCIOBHbIE 0003HaUCHUS
AJIEMEHTOB 2JIEKTPUUECKUX LIETIEH;

— MPUBOJIUTH NPUMEPHI/HAXOIUTh UH(POPMALIHIO O TPUMEpaX MPAKTUYECKOTO UCIIOJIb30BAHUS



bu3MYECKUX 3HAHHUI B MMOBCETHEBHOM JKU3HU ISl oOecrieueHus: 6€30MacHOCTH Py 0OpaIieHnu ¢ mpudo-
paMH U TEXHHYECKHMMH YCTPOWCTBAMH, COXPaHEHHs 3OPOBbS U COOJIIOJICHHUS HOPM IKOJIOTHIECKOTO
TIOBEJICHHS B OKpYIKAIOIIeH cpejie;

— OCYLIECTBIATh IOUCK HH(pOpMaAIMM (PU3HUECKOro cojepKaHus B ceTh VHTepHeT, Ha OCHOBE
UMEIOIMXCS 3HAHUH U yTEM CPaBHEHUS TOTIOIHUTENbHBIX HCTOYHUKOB BBIJICNIATH HHPOPMALHIO,
KOTOpAast ABJISIETCS MPOTUBOPEUUBOI MII MOXKET OBITH HEIOCTOBEPHOM;

— HCIIOJIb30BAaTh MPH BHITIOIHEHUH YI€OHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy (HPU3HYECKOTO
COJIepKaHus, CIIPAaBOYHbIE MATEPHAJIbI, PECYPCHI ceTH MIHTEepHET; BiageTh NpuéMamMmu
KOHCIIEKTUPOBAHMs TEKCTa, peoOpa3oBanus HHPOPMAIK U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

— co3JaBaTh COOCTBEHHbIE TMCbMEHHBIE U KPAaTKUE YCTHbIE COOOIIEHUs, 000011ast nH(pOpMALHIO U3
HECKOJIbKUX UCTOYHUKOB (PU3UUECKOr0 COJIEPKaHMs, B TOM YHCIIE IyOJINYHO NMPEACTABIATh PE3YJIbTaThl
IIPOEKTHOM WJIM HCCIIEN0BATEIbCKOW JEATEIBbHOCTH; IIPU 3TOM I'PaMOTHO HMCIIOJIb30BaTh U3y4YECHHBIN
NOHSATUIHBIN anmapaT Kypca (U3HUKH, COMTPOBOXKAATH BBICTYIUICHUE MPE3ECHTAINEH;

— IIPHU BBIIIOJHCHUHU y‘Ie6HBIX IIPOCKTOB U I/ICCJ'IC,Z[OBaHI/Iﬁ (1)I/I3I/I‘IGCKI/IX IIpoueCCoB pacCpCaACIATh
0053aHHOCTHU B rpymnic B COOTBECTCTBHUU C IMTOCTABJICHHBIMU 3aa4aMH, CJICANUTD 34 BBIIIOJIHCHUCM I1JIaHA
I[CI\/JICTBI/II;'I N KOPPECKTHUPOBATH €TI0, AACKBATHO OLICHHUBATH COOCTBCHHBIN BKJIaA B ACATCIIBHOCTD I'PYIIIIbI;
BBICTPAaNBATb KOMMYHHUKAaTUBHOC B331/IMOIIGI7[CTBPIG, IPOABJIAA TOTOBHOCTD paspCliaTh KOH(bJII/IKTI:I.



TEMATHYECKOE IINIAHUPOBAHUE

Ne | HanmeHOBaHMe Pa3/ieioB M TeM KosinuectBo yacos Hara Bujibl AesITe/IbHOCTH Bupsl, DJIeKTPOHHBIE
n/m | IporpaMmsbl H3Y4eHHs hopmbl (undpossie)
BCEr0 | KOHTPOJIbHbIE | MPAKTHYECKHE KOHTPOJISt o0pa3oBaTelbHbIe
padoTsl padoTsl pecypest
Pazgnen 1. TensioBble siBJIeHHsI
1.1. | Crpoenue u cBoiicTBa BelecTsa 7 Ha6uroieHye 1 MHTEPIPETALHS OIBITOB, CBUIETEILCTBYIOUIUX 00 aTOMHO-MOJIEKYJIAPHOM VerHbI# https://resh.edu.ru/
CTPOCHHUH BELIECTBA: OMBITHI C PACTBOPEHHEM PA3JIHYHBIX BELIECTB B BOJE; orpoc;
Peuienue 3a/1a4 110 OLEHUBAHKIO KOJIMYECTBA ATOMOB WJIH MOJIEKYJI B €lHKLE 00bEMa TTuceMeHHBII
BEILECTBA; KOHTPOJIb;
1.2. | TemnoBbIe mpoueccsl 21 Habmonenue u 00bSCHEHHE OIBITOB, 00CYXICHHE IPAKTHISCKUX CUTYAIHIA, VerHbiit https://resh.edu.ru/
JIEMOHCTPHUPYIOLIMX PAa3JIMYHbIE BH/IbI TEIUIONEPEIAUH: TEMIONPOBOJHOCTD, KOHBEKLUIO, orpoc;
H3IIy4EHUE; IMuceMeHHsIi
HccreoBanue sBJIeHHs TEMI000MEHa IPH CMELIMBAHUH XOJIOHON M IOpsiueii BOJbI; KOHTPOJIb;
HabOnroneHue ycTaHOBIICHUS TEIIOBOTO PABHOBECHS MEKIY rOpsiYeil U XOJIOJHON BOJIOM;
Onpezenenne (M3MEPEHIE) KOMMYECTBA TEILIOTHI, [OIyYEHHOrO BOIOH MPH TEMIO0OMEHE ¢
HarpeThiM MeTaJUTHYECKHM LIUIHHIPOM;
Uroro no pazaeny 28
Paznen 2. DneKTpHUecKHe H MATHHTHBIE SIBJIEHHUS
2.1. | DaekTpuyecKue 3apsiabl. 7 Hab6utoieHue 1 IpoBe/IeHKE OIBITOB M0 SJIEKTPU3ALNU Tl IIPH CONPUKOCHOBEHHH U VerHsli https://resh.edu.ru/
3apsiKeHHbIE TeJIa ¥ HX MHIyKLHEH; orpoc;
B3aMMOJIelCTBHE HaGurozienne u 00bsCHEHNE B3aUMOEHCTBHS OHOMMEHHO U PA3HOUMEHHO 3apSIKEHHBIX TTicoMeHHBII
TelI; KOHTPOJIb;
OObsCHEHNE IPUHIUIIA JEHCTBUS HIEKTPOCKOIA;
2.2. | TIoCTOSIHHBI YJIEKTPHYECKHIl TOK 20 H3MepeHue 2JIEKTPUIECKOTO HATIPSHKEHHS BOITMETPOM; VCTHBIR https://resh.edu.ru/
ITpoBeeHne 1 0OBSICHEHHE ONBITOB, IEMOHCTPUPYIONIMX 3aBHCHMOCTD YJIEKTPHIECKOTO orpoc;
COMpPOTHBJICHHUS IPOBOJIHHUKA OT €r0 JUTHHBI, IUIOMIA/H [ONePeYHOro ceueHus 1 Marepuana;, | I[TncbMeHHbII
HccneoBanHne 3aBHCHMOCTH CHIIBI TOKa, IPOTEKAOIIETO Yepe3 PE3HCTOp, OT KOHTPOJIb;
COIPOTHBIIEHHUS PE3UCTOPA U HATIPSHKEHHAHA PE3UCTOPE;
2.3. | MarHuTHBIE SIBJIEHHUS 6 HccrneoBanye IeHCTBHS DIEKTPUIECKOTO TOKA HA MArHUTHYIO CTPEJIKY; YcTHbI https://resh.edu.ru/
ITpoBe/IeHNE OIBITOB, AEMOHCTPHPYIOIIHMX 3aBUCHMOCTh CHIIBI B3aUMOJICHCTBHS KATYIIKA C | OTPOC;
TOKOM M MarHHTa OT CHJIbI U HAIIPaBJICHHS TOKA B KaTyIIIKe; TTrucoMeHHBIH
AHasnu3 cUTyaluii IPaKTHYECKOro NPUMEHEHHUS HJIEKTPOMATHUTOB (B OBITOBBIX KOHTPOJIb;
TEXHUYECKUX YCTPOMCTBAX, IPOMBILILIEHHOCTH, MEIULHHE);
2.4. | DaeKTpOMAarHNTHA HMHAYKIMS 4 OIBITHI [0 UCCIENOBAHUIO SBJIEHUS SNEKTPOMATHUTHON MHYKIHK: UCCIIEN0BAHIE VerHslit https://resh.edu.ru/
M3MEHEHHH 3HaYeHHs! 1 HAMPABJICHHS HH/TyKIIMOHHOTO TOKA; 0I1poc;
IIuceMennbIit
KOHTPOJIb;
Uroro no pazneny 37
PesepBHoe Bpemst 3
OBIIEE KOJMYECTBO YACOB I10 68 7
IMPOTPAMME







ITHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KoanuecTBo yacos Hara Buael,
n/n H3y4eHHus: | popMbl
BCEro | KOHTPOJIbHbIE | IPAKTHYeCKHUe
KOHTPOJIA
padoThI padoThI

1. | OcHoBHBIE MTOJIOKEHUS 1 YcTHbIi
MOJIEKYJISIPHO-KUHETHUECKON OIIpoC;
TEOpUHU CTPOCHHUS BEIlleCTBA

2. | Mopenu tBEpIOTO, KHMaAKOTO 1 | 1 VY cTHEIN
ra3o00pa3HOro COCTOSTHUM OIIpoC;
BELIECTBA

3. |CwmauuBanue 1 YcrHbiit

OTIpoC;

4. | KanwinsipHbI€ SIBICHHUS. 1 nabopaTopHas
Jlaboparopnas pabota pabora;
"N3y4yeHne KanuusIpHbIX
SIBJICHUI"

5. | Kpucraimyeckue u 1 VYcTHbIi
amop¢HbIe TBEpABIE TeNa onpoc;

[InceMenHbIn
KOHTPOJIb;

6. | TemoBoe pacumpeHue u 1 YcTHbIi
cKarue OTIpoC;

7. | O6oOmaromwmii ypok mo reme |1 1 KonTponbHas
"CtpoeHue u cBOWCTBa pabora;
BemecTna"

8. | Temmeparypa. BHyTpeHHsist 1 YcTHbII
SHEprus OTIpoC;

9. | CnocoObl M3MEHEHHUSI 1 YcTHBIH
BHYTPEHHEHN SHEPTUuU OIIpOC;

10. | Buns! Teronepenaun 1 VYcTHbIi

OIIpoC;

11. | Temonepenaya B npupoie u 1 YcrHbII
TEXHHUKE OTIpoC;

12. | KontponpHas paboTa 1o 1 1 KonTponbHas
teMaM "CTpoeHMe U CBOICTBa pabora;

Bemtectsa" u "Temnonepenaya"




13. | KonnuecTBO TEIOTHI. YcTHbIl
VY neapHas TEIIOEMKOCTD onpoc;
BEIIECTBA

14. | Temnoo6men. JlaboparopHas nabopaTopHas
pabota "HccnenoBanue pabora;
SIBIICHHSI TETUIOOOMEHA TIPU
CMELIMBAaHUU XOJIOAHOM U
ropsiueit BoabI"

15. | TermoBoe paBHOBECHE. nmabopaTopHas
Jlaboparopnas pabota pabora;
"OmnpeneseHue KoJauyecTna
TEIUIOTHI, MTOJIYYEHHOTO BOJIOM
MIPU TETI000MEHE C HarpeThiM
METAJUINYECKUM
uunuHIpoM" Ypok 15

16. | YpaBHeHHUe TEMI0BOTO naboparopHas
Oananca. JlabopaTopHas pabora;
pabota "Onpenencaue
YAEIbHOM TEIUIOEMKOCTH
BelecTna"

17. | Pemienue 3amad 1o teme KonTponbHast
"TerooOmen" pabora;

18. | [1naBnenue u oTBEepICBaAHNE VeIl
KPUCTATAYECKIX BEIICCTB OIIpoC;

19. | YenbHas TerioTa MIaBICHHS. nabopaTopHas
Jlaboparopnas pabota pabora;
"OnpeneneHue yaeabHOU
TEIUIOTHI TIJIaBJICHUS JIbaa"

20. | ITapoobpa3oBanue 1 YcTHbIH
KoHJeHcanus. Vicnapenue OIIpOC;

21. | BnaxHOCTb BO3/1yXa VYcTHbIl

OITpoc;

22. | I3MepeHwue BIAKHOCTH nabopaTopHas
Bo3ayxa. Jlaboparopnas pabora;
pabora "Onpenenenue
OTHOCHUTEILHOU BIIAKHOCTH
BO3/yXa"

23. | Kunienue. Y nenpHas TeIuiora VYcTHBIH
napooOpa3oBaHUS OIIpoc;




24. | Pemenue 3a1ad 1o teMe IInceMeHHEBIN
"N3meneHune arperaTHbIX KOHTPOJIb;
COCTOSIHMM BeliecTBa"

25. | DHeprus ToIuMBA. Y IelbHas YcTHBIH
TEIJIOTa CTOPaHUs OI1poC;

26. | IIpuHImIbl paboThI TEIUIOBBIX YcTHbIi
nsurareineit. KITJ[ remioBoro Ompoc;
JIBUTATEIS

27. | Pemienue 3a1a4 1o teMe IInceMeHHEBIN
"TenoBele aBiaeuusa". Buasl KOHTPOJIb;
TeIJIoNepe1auu, KOJIMUECTBO
TeIUIOThI, U3MEHEHUE
arperaTHbIX COCTOSTHUI
BEILIECTBA, BIIAYXHOCTh
BO3yXa"

28. | Pemenue 3amad 1o teme IIncemenHbIn
"TennoBele siBIeHUsA". Buapl KOHTPOJIb;
TerIonepe1ayu, KOJIMYeCTBO
TETUIOTHI, U3MEHEHHUE
arperaTHbIX COCTOSTHHUI
BEIIECTBA, BIAKHOCTh
BO3ayXa"

29. | O6oOIIaroNIHil YPOK 1O TeMe YcTHbIN
"TemnnoBsie siBICHUS" Ompoc;

[TucbmMeHHbIM
KOHTPOJIb;

30. | KouTponbeHas pabota 1o reme KonTtponbHas
"TeruioBele sABIEeHUA" pabora;

31. | DnekTpu3anys Tel. YcTHbIN
B3anmoneicTere 3apsyKeHHBIX o1npoc;
ten. 3akoH Kyrnona

32. | DnekTpuuecKoe moie. VYcTHbIl
HanpsixkeHHOCTB Mods. onpoc;
[IpuHuun cyneprno3uiumn
AIEKTPUYECKUX MOJeH

33. | Hocutenu 3neKTpUIeCKIX YcrHbII
3aps/10B. 3aKOH COXPaHEHUS OTpoc;
AIEKTPUUECKOTO0 3apsiaa

34. | Ctpoenue atoma Y CTHBIH

OIIpoc;




35. | [IpOBOAHHKY M TUDIICKTPUKH. nabopaTopHas
Jlaboparopnas pabota pabora;
"UccneqoBanue IeHCTBUSI
AIEKTPUYECKOTO IOJISI Ha
MIPOBOJIHUKYU U IUDJIEKTPUKH"

36. | O6oOIIaroNHil YPOK 110 TEME VcerHBIN
"DneKTpuUecKue 3apsbl. OIpoc;
3apsiKEeHHbIC TeJla U UX [TuceMeHHbII
B3auMoacucTeue" KOHTPOJIb;

37. | Dnexrprueckuii Tok. Cra VeIl
TOKa OIIpoC;

38. | UcTouHUKH TTOCTOSIHHOTO TOKA YcTHbIi

OIIpoC;

39. | JleficTBHS DIIEKTPHUECKOTO YcTHbIN

TOKa OTIpoc;
Tectuposanue;

40. | DneKTpUUECKHIA TOK B YcTHBIHI

KHUIKOCTSAX U razax OI1poC;
TectupoBanue;

41. | DnexTpuyeckas 1erb. nabopaTopHas
Jlaboparopnas pabota pabora;
"COopka u npoBepka paboThbl
AIEKTPUYECKON e
MTOCTOSTHHOTO TOKa"

42. | Cuna toka. JlaboparopHas nabopaTopHas
pabora "M3mepenue u pabora;
peryJiupoBaHHe CUIIbI TOKA"

43. | DiekTpuUvecKoe HalpsHKEHUE. nmabopaTopHas
JlaGopartopHnast pabota pabora;
"N3mepeHue u peryinpoBaHue
HarpskeHus"

44. | ConpoTuBJI€HHE TPOBOJHHKA. nabopaTopHas
Jlaboparopnas pabota pabora;
"UccnenoBanue 3aBUCUMOCTH
CHJIBI TOKa, UAYIIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa M HAMPSHKEHUS Ha
pesucrope"

45. | 3akon Oma Ju1 ydacTka Lenu YcerHbIi

OIIpoc;




46. | Y nenbHOE COMPOTUBIICHNE nabopatopHast
BemecTBa. JlaGoparopHas pabora;
pabota "3aBUCHMOCTH
ANEKTPUYECKOTO
COIPOTUBIICHUS TIPOBOTHUKA
OT €ro JJIMHBI, IJI0LaAx
MOTICPEYHOTO CEUCHUS U
Marepuaia"

47. | Peocrar. JlaboparopHas naboparopHas
pabora "PerynupoBaHue CHIIbI pabora;

TOKa peoctaTom"

48. | ITocnenoBarebHOE naboparopHas
COEIMHEHHE MPOBOTHUKOB. pabora;
Jlaboparopnas pabota
"IIpoBepka mpaBuiia CI0KEHUS
HaNPsDKEHUM TPU
MOCIIe0BATEILHOM
COCJIMHEHHUH JIBYX PE3UCTOPOB"

49. | IMapannensHOe COSAMHEHUE naboparopHas
npoBoAHHUKOB. JlabopaTtopHas pabora;
pabota "IIpoBepka npaBuiia
JUTSL CHJTBI TOKA TIPU
napayuieIbHOM COEIMHEHUN
pe3ucTopoB”

50. | CmemianHble COEIUHEHUS VeTHbIH
MIPOBOJHUKOB OTIpoc;

51. | PaboTa 1 MOIIIHOCTH YcTHBIH
ANEKTPUIECKOTO TOKA. 3aKOH OTIpoC;
Jxoyns—Jlenna

52. | Pacuét paGOTHI ¥ MOIIIHOCTH naboparopHas
TOKa. JJabopaTopHBIE OIBITHI: pabora;

"OnpeneneHue paboThI
AIIEKTPHUYECKOTO TOKA,
UYIIEro uyepe3 pe3ucrop” u
"OnpeneneHne MOITHOCTH
AJIEKTPUUYECKOTO TOKA,
BBIJIETIIEMOM Ha pe3uctope”




53. | DekTpoIpoBOIKA U nabopatopHast
NOTPeOHUTENH SIEKTPHIECKOM pabora;
sHepruu B ObiTy. KopoTkoe
3ambIkaHue. JlabopaTopHas
pabota "Onpenenenne KI1/]

Harpesartesns. VccnenoBanue
3aBHCUMOCTH CHJIBI TOKQ,
UYIIETo Yyepe3 JIaMIIOUKY, OT
HanpspKeHUs Ha Hen"

54. | PemeHue 3a1a4 1o TeMam IInceMeHHEBIN
"Cuna Toka, HanpsiHKeHue, KOHTPOJIb;
COMPOTHUBIIEHUE, 3aKOH OMa
JUIS y4acTKa LEeNu, YAEIbHOEe
COIIPOTHUBIICHUE, COCTUHEHUS
MIPOBOITHUKOB"

55. | Pemienue 3a1a4 1o remam IInceMeHHEBIN
"3akon OMa U1l yyacTKa LeTH, KOHTPOJIb;
paboTa 1 MOIIHOCTH TOKA,
3akoH J[xoyns-Jlenna"

56. | O6oOIIarONIHUil YPOK 11O TeME YcTHbIN
"OnexTpuueckue spaeHus" OI1poC;

[TuceMeHHbII
KOHTPOJIb;

57. | KontponbHas pabora 1mo Teme KonTponbHas
"DneKkTpuyeckue sBIeHUs" pabora;

58. | MaruutHoe mose. OnbIT nabopaTopHas
Opcrena. JlaboparopHas pabora;
pabora "HMccnenoBanue
NEUCTBHUS DJIEKTPUYECKOTO
TOKa HAa MATHUTHYIO CTPEIIKY "

59. | MaruutHoe mose nabopaTopHas
AJIEKTPUUECKOTO TOKA. pabora;

DJIEKTPOMAarHur.
Jlaboparopnas pabota
"OnbITHL, IEMOHCTPHUPYIOLINE
3aBHUCHUMOCTB CHJIbI
B3aMMOJEHCTBUS KaTyIIKU C
TOKOM M MarHuTa OT CHJIbI TOKA
Y HaIpaBJIEHUS TOKA B
Karymke"




60. | [TocTossHHBIC MATHUTEI. 1 nmabopaTtopHas
JlaGopaTopHbie pabOoThI pabora;
"HccneqoBanye MarHUTHOT'O
B3aMMO/ICHCTBUS MOCTOSIHHBIX
MarauuToB" u "N3ydeHue
MarHMTHOTO TIOJISI TOCTOSTHHBIX
MarHuTOB TIPH UX
00beIMHEHNH U pa3erncHun"

61. | MarautHoe mojie 3emuu u ero | 1 YcTHBIH
POJIb AJIs1 )KU3HU Ha 3emiie OI1poC;

62. | [leiicTBre MarHMTHOIO OJs Ha | 1 YcTHbIl
MIPOBOJHHK C TOKOM OIIpoC;

63. | DiIeKTPOABUraTEIh 1 naboparopHas
MMOCTOSTHHOTO TOKA. pabora;
Jlaboparopnas pabota
"KoHcTpynpoBanue u
n3ydyeHue paboThbl
3eKTpoaBUrarens'”

64. | KI1J anexTpoaBuraTens 1 VYcTHbIN

OTIpoC;

65. | KontponbeHas pabora mo teme |1 KonTponbHas
"MaruuTHbI€ sIBJICHUS" pabora;

66. | [ToBTOpeHue u 00001IICHNE 1 Y CTHBIH
coJiepKaHus Kypca QU3NKHU 8 OIpoc;
ksacca. Temsl "CtpoeHue u ITnceMeHHBIH
CBOICTBa BelIeCTBA. TeMIoBbIE KOHTPOJIb;
siBJIeHUS "

67. | IloBTOpeHue u 0000IICHNE 1 3auer;
coJiepkaHus Kypca Gu3nku 8
kiacca. Tembl "DnekTpuueckue
Y MarHUTHBIE sIBJIEHUS"

68. | UToroBast kKoHTposibHast padota | 1 KonTponbHas
1o Kypcy ($u3mku 8 kiacca. pabora;
Tewmsl "CtpoeHue u cBOCTBa
BENIeCTBa. TEeINIOBEIE IBIICHHUS.

DJIEKTPUYECKUE U MAarHUTHbBIE
SIBIICHUSA"
OBIIEE KOJIMYECTBO HACOB |68

I10 ITPOT'PAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBSA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YHEHHUKA
®dusuka, 8 kiacc/Ileppimkun .M., iBanoB A.U., AkionepHoe 00IIeCTBO
«M3narenscTBo« IpocBeieHrne;

BBenure cBoil BapuaHr:

METOAUYECKHUE MATEPHUAJIBI J1JIA
YUUTEJIA-

NUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru/



MATEPUAJIIBHO-TEXHUYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOI'O NIPOECCA
YYEBHOE OBOPYJIOBAHHUE

CIIPaBOYHbIE TAOIUIIBI

OBOPYJAOBAHMUE JJUISA TIPOBEAEHUSA JJABOPATOPHBIX, IPAKTUYECKUX PABOT,
NTEMOHCTPALIUN






