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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uKe Ha YpOBHE OCHOBHOTO 00IIETr0 0Opa30BaHMs COCTABJICHA HAa OCHOBE MOJIOKEHUI
u TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS Ha YriayOJIEHHOM YypOBHE OCHOBHOW 00pa3oBaTeIbHOU
nporpammsbl, npexactaBieHHbIX B PI'OC 00O, a Taxxke ¢ yuérom (eaepanbHoil paboueil mporpammbl
Bocniutanus v KoHuenmuu npemnogaBanusiydaeOHoro npeamera « Dusukay.

Copepxanue mporpamMmbl 1O (U3MKE HANpaBICHO Ha YIOBIETBOPEHHE NOBBIMICHHBIX 3allPOCOB
oOyJaromuxcs, CTpeMSIIuXCcs K 0ojiee rry0OKOMY OCBOCHHIO (PM3MUECKUX 3HAHUM, U HAa (OPMHUPOBAHUE
€CTECTBEHHO-HAYyYHOM TIpaMOTHOCTH oOydaromuxcsi. B mporpamme mno ¢Qusuke yduTHIBAIOTCS
BO3MOXHOCTM YydeOHoro mnpeamera B peanuzanuu TtpedoBanuit PI'OC OOO k mnmaHUpyeMbIM
JUYHOCTHBIM W METallpPEeIMETHBIM pe3yibTaraM oOOy4eHHs, a TaKKe MEXKIPEIMETHBIE CBS3U
€CTECTBEHHO-HAYYHbIX Y4€OHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O 00IIEro 00pa3oBaHusl.

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «®U3UKA»

Kypc pusukn — cucrtemoobpazyromuii yis €CTEeCTBEHHOHAYYHBIX YU4EOHBIX TPEIMETOB, IOCKOIBKY
(u3nyecKue 3aKOHBI Jie)KaT B OCHOBE IIPOLIECCOB U SIBJICHUM, U3ydaeMbIX XUMUEH, Onosioruel, acTpoHoMuei
u ¢usnueckoil reorpadueit. @uznka — 3TO MpPeAMET, KOTOPHIN HE TOJIHKO BHOCUT OCHOBHOM BKJIaJ B
€CTECTBEHHOHAYYHYIO0 KapTUHY MUpPa, HO U MPEA0CTaBIIsIieT HanboJee siCHbIe 00pa3iibl MPUMEHEHUS! HAy4HOTO
MeTO/1a O3HaHMs, T.€. criocoba MOoJydeHHs T0CTOBEPHBIX 3HaHUI o0 mupe. Hakonen, ¢puszmnka — 310
MpeIMeT, KOTOPBIN HapsAIy C IPYrUMHU €CTECTBEHHOHAYYHBIMU MTPEeIMETaMU JI0JDKEH J1aTh IMIKOJIbHUKAM
Mpe/icTaBiIeHHe 00 YBJIEKATEIbHOCTH HAyYHOTO MCCIIEI0BAHUS U PAJJOCTH CAMOCTOSITEIbHOTO OTKPBITUS
HOBOTO 3HaHHUA.

OnHa 13 TIIaBHBIX 337124 GU3UYECKOT0 00pa30BaHus B CTPYKType 0011ero o0pa3oBaHus COCTOWT B
(OopMHUPOBAaHUN €CTECTBEHHOHAYYHOM IPaMOTHOCTH M MHTEpECa K HayKe Y OCHOBHOM MaccChl 00y4aroImuxcs,
KOTOpBIE B JaJIbHEHIIEM OyqyT 3aHATHI B CAMbIX pa3HO 00pa3HbIX cepax AedarenbHocTH. Ho He meHee
BAYKHOM 3a1a4e ABJIACTCSA BBIABICHHUE U NIOJrOTOBKA TAIAHTIIMBBIX MOJIOBIX JIIOJCH JUIS IIPOJNOJKEHUS
o0Opa3oBaHus U AajbHENIIEH IpodeccnoOHaTbHOM e TEIbHOCTH B 00JaCTH €CTECTBEHHOHAYYHBIX
UCCIIEIOBAaHUM U CO3JaHUU HOBBIX TE€XHOJOIMH. CorslacHO IPUHATOMY B MEXIyHapO JHOM COOOIIECTBE
omnpeneneHuto, EctecTBeHHOHay4Hasi TpaMOTHOCTb — 3TO CIIOCOOHOCTD Y€JI0BEKA 3aHUMAaTh AKTUBHYIO I'PaX-
JAHCKYIO TMO3HULIMIO N0 OOIIECTBEHHO 3HAYMMbIM BOIIPOCAM, CBA3aHHBIM C €CTECTBEHHBIMU HayKaMH, U €r0
TOTOBHOCTb HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU HAeIMHA. HaydHOrpaMOTHBIN YE€JIOBEK CTPEMUTCS
y4acTBOBATh B ApI'yMEHTUPOBAHHOM OOCYKICHUHU MPOOIeM, OTHOCAIIMXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSM, YTO TPeOyeT OT HEero cielyroluX KOMIETEHTHOCTEH!:

— HAY4YHO O0OBACHATH SIBJICHHUAA,
— OLCHHMBATH U IIOHHUMATb 0COOEHHOCTH HAy4YHOI'O UCCJICAOBAaHUI,
— HHTCPpHNPCTUPOBATH JaHHBIC U UCIIOJIB30BaTh HAYYHBIC JOKA3aTCIILCTBA AJId ITOJTYUCHHUA BEIBOIOB.

I/IBYLIGHI/IC CI)I/IBI/IKI/I CIIOCOOHO BHECTH pemaloumﬁ BKJIaa B (l)OpMI/IpOBaHI/Ie eCTeCTBeHHOHay‘IHOﬁ
I'paMOTHOCTH o6yqa}0umxcsl.

HEJIX U3YYEHUSA YYEBHOI'O TIPEIMETA «®HU3UKA»

Lenu uzyyenus GU3MKKU HA ypOBHE OCHOBHOTO 00111ero oOpa3oBanus onpezeneHs! B Konnenuun
npernoaBaHus yueoHoro npeamera «®dusnka» B 00pa3oBarenbHbIX opranusanusx Poccuiickoit denepanuu,
peann3yoLX OCHOBHBIE 00111€00pa3oBaTebHbIE IPOrPaMMBbl, YTBepKIEHHOU petienneM Kosuternn
MunucrepcTBa npocserienus Poccuiickoit @enepannu, nporokod ot 3 nexadpst 2019 r. Ne [TK4BH.



Lenu n3ydyenus: GU3UKU HA YTIyOIEHHOM ypOBHE:
- pa3BHTHE MHTEpeca W CTPEMIICHHS OOYyJaroIMXCs K HAYYHOMY W3YYEHHUIO MPHUPOJBI, Pa3BUTHE HX
MHTEIJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

- pa3BUTHE TPEACTABICHUH O HAYYHOM METOJE TMO3HAHHWS W (OPMHUPOBAHUE HCCIEIOBATEIHCKOTO
OTHOIIEHHUS K OKPYXAIOIIUM SIBJICHUSIM;

- (opMHUpOBaHHE HAyYHOTO MHPOBO33PEHHS KaK pe3ylibTaTa W3YUeHHs] OCHOB CTPOCHHS MATEpUU U
(byHAMEHTAIBHBIX 3aKOHOB (DU3UKH;

- popMHpOBaHUE YMEHHUI MPUMEHSTh (PU3HUECKUE 3HAHUS U HAyYHbIE T0KA3aTEeILCTBA ISl OOBSICHEHUS
OKPYXKAIOIUX SIBJICHUH;

- opMHpOBaHUE MPEACTABICHUI O PO GUNKHU IS Pa3BUTHUS JPYTHX €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOTHH;

- pa3BUTHE MPEJCTaBICHUM O BO3MOXHBIX cdepax Oyaymied mNpodecCHOHATbHOM NeATeNbHOCTH,
CBSI3aHHOM C (M3UKOM, MOATrOTOBKA K JajbHeleMy 0Oy4eHHIO B 3TOM HaIPaBJICHUY;

- (hopMHpOBaHKE TOTOBHOCTU K JajbHEHIIEMY M3y4yeHHUIO (PU3MKU Ha yriayOIE€HHOM YpPOBHE B paMKax
COOTBETCTBYIOIIHNX Mpoduieii 00yueHns Ha YpOBHE CpETHEr0 00IIerooopa3oBaHusl.

JlocTmkeHne STHX IeJiel MporpaMMbl 1Mo (HM3WKEe Ha YpPOBHE OCHOBHOTO 0O0mIero oOpa3oBaHHS
oOecrieunBaeTCs PEIICHUEM CIICTYIOIINX 3a/1a4:

- npuoOpeTeHHe 3HAHUHW O JUCKPETHOM CTPOCHHMM BEIIECTBA, MEXAaHWYECKUX, TEIUIOBBIX,
AJIEKTPOMAarHUTHBIX Y KBAHTOBBIX SIBJICHUSAX;

- npuoOpeTeHHe yMEHUN aHamu3upoBaTb U OOBSICHATH  (U3MYECKUE  SIBJICHHUS Ha OCHOBE
U3yYEHHBIX (U3NYECKUX 3aKOHOB M 3aKOHOMEPHOCTEH;

- OCBOCHHE MCETOJOB PCUHICHUA paC‘IéTHBIX N Ka4YC€CTBCHHBIX 3alady, Tpe6YIOHII/IX CO3JaHusA H
HCIIOJIb30BaHUA (1)I/ISI/I‘IGCKI/IX MO,Z[GHeﬁ, BKIJIIO4as TBOPUYCCKUC U IIPAKTUKO- OPUCHTUPOBAHHBIC 3a/1a4U,

- Ppa3BUTHUEC HCCICIOBATCIIBCKUX YMGHHﬁZ Ha6J'IIOI[aTB SABJICHUSA W HU3MCPATH (1)I/ISI/I‘IGCKI/IG BCJIMYHUHBI,
BBIIBUI'aTb THUIIOTE3bI M MpEAIaratb 3KCIICPUMCHTAJIbHBIC CIocoOBI HX IMPOBECPKH, IINIAHUPOBATH U
IMPOBOAWTE OIIBITHI, OKCIICPUMCHTAJIBHBIC UCCIICA0OBAHMA, AaHAJIN3UPOBATH IMMOJIYYCHHBIC JAaHHBIC U J1CJIaTh
BBIBO/JBI,

- ocBoeHue mpuéMoB paboThl ¢ nHpopManuen (GU3NUECKOTO CoAep:KaHus, BKItoYash MHGOPMAIUIO O -
COBPEMEHHBIX JOCTIKEHUAX (PU3UKH, HHTEPIIPETALUs U KPUTHUECKOE OILICHUBaHUE NH(OPMALINK;

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

B cootBerctBUM ¢ PT'OC OO0 ¢usuka sBisercs o0g3aTeNbHbIM IIPEIMETOM Ha YPOBHE OCHOBHOTO
oOrmrero oOpazoBanus. PacimpeHHas mporpamma npeaycMaTpuBaeT u3yueHue Gu3nku Ha 0a30BOM
ypoBHe B 8kiacce B 00béme 102 yaca mo 3 yaca B HeeIIo.



COJAEP)KAHME YYEBHOI'O IPEIMETA

Pa3gen 1. TemyioBbie ABJIeHUA

OCHOBHBIE TOJIOKEHMSI MOJIEKYJIIPHO-KMHETUUECKON TEOpUM CTPOEHHUs BellecTBa. Macca M pasMepsl
aTOMOB M MOJIEKYJ. ONBITHI, TOATBEPKIAIOLIME OCHOBHBIE NIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUU.

Mopnenu TBEPAOro, KUAKOTO M ra3o00pa3HOro cocrosiHUi BemiecTBa. Kpucramnuueckue n amopgHbie
tena. OObsICHEHHE CBOMICTB ra3oB, XUAKOCTEH M TBEPIBIX TEI HA OCHOBE MOJIOXKEHHH MOJIEKYJSIpPHO-
KMHeTn4yeckoteopun. CMaunBaHue U KalWUISIPHbIE sIBJI€HUA. TemIoBoe pacliupeHue 1 cxxaTue.

Temnepatypa. CBsi3b TEMIEPATYPBI CO CKOPOCTHIO TEIIOBOTO JBUKEHHS YACTHII.

Buyrpennss sHeprust CriocoObl H3MEHEHNS BHYTPEHHEH SHEPTUU: TEIUIONepeaya U COBEpILEHUE padOThI.
Bunel Tennonepenayn: TEMIONPOBOIHOCTb, KOHBEKLINS, U3TyUCHHE.

KonuuectBo TenmnoTel. Y aenbHas TEIIOEMKOCTh BelleCTBa. Ternao00MeH 1 TEIIOBOE paBHOBECHE.
VYpaBHeHue TerioBoro 6ananca. [InaBnenue u oTBepAeBaHle KPUCTANIMYECKUX BEIIECTB. Y IeibHAast
tertoTa ruiaBsienus. [TapooOpazoBanue u konnencanus. Mcmapenune (MC). Kunenne. Y nenpHast Teniora
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT aTMOC(epHOTro JaBieHus. BiaxxHoCTh Bo3tyxa.

OHeprus TOIUIMBA. Y JeJIbHAs TEIUIOTa CTOPaHMUS.

[Tpunnumer padoTs! TemnoBeix Asuratenei. K1l rermmoBoro apuratesns. TenaoBsie IBUTATEIH U 3aIUTA
okpyxaromieit cpeasl (MC). 3akoH coxpaHeHHs M TPEBpaLeHHs SHEPTUU B TeIoBbIX npoueccax (MC).

Hemoncmpayuu

. Habmonenne OpOyHOBCKOTO ABMKCHUS

. Habmonenue muddyznmn

. HabGmonenue siBleHnit CMauynBaHUS W KaWJUIAPHBIX SIBJICHUN

. HabGmonenre TenioBoro pacimpeHus Tel

. I3MeHeHue naBneHus ra3a mpu K3MEHEHNH 00béMa U HarpeBaHUU WIIH OXJIAXKICHUH
. [IpaBuita u3mepeHus TemMrnepaTypbl

. Bugpl Teronepenaun

. OxyakieHre Tpu COBEPIICHUH PAOOTHI
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. HarpeBanwue mipu coBepiieHUU pabOThl BHEIITHUMH CHITAMH
10. CpaBHeHHE TEIUIOEMKOCTEH Pa3IMUHBIX BEIIECCTB

11. HaOmronenue KumeHns

12 HaOxnroeHue MOCTOSTHCTBA TEMIIEPATYPBI IPH TIIaBICHUH
13. Moeny TeIIoBbIX ABUraTeNeH

Jlabopamopnuwie pabomot u onvimot

1. OnbIThl 0 0GHAPY)KEHUIO AEHCTBHSI CUII MOJIEKYIISIPHOTO MIPUTSKEHUS

2. OnbIThI O BRIPAIIMBAHUIO KPUCTAJIOB TIOBApPEHHOH COJIM MJIM caxapa

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

4. OmnpeneneHue aBjlIeHUs BO3/1yXa B OaJuIOHE HINPULIA

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

6. IIpoBepka runoTe3sl JIMHEHHOM 3aBUCUMOCTH JUTMHBI CTOJIOMKA )KUJKOCTH B TEPMOMETPHUUECKOM
TpyOKEOT TeMIepaTyphbl

7. HaGmroieHre n3MeHEeHHs BHYTPEHHEH SHEpruM Tena B pe3ysbTaTe Terionepeaadn 1 paboTsl
BHEIIHUXCHIT

8. UccnenoBanue siBJICHUs TeMJI000MeHa IPU CMELIUBAHUN XOJIOTHOM M ropsiueit BObI

9. Onpenenenne KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJON NP TerI000MeHe ¢

HarpCTbIMMETAINIMYCCKUM HUJIMHAPOM



10. Onpenenenue yaenbHOM TEIIIOEMKOCTH BEIIECTBA
11. UccnenoBanue mpolecca UCHapeHust

12. OnpeneneHrie OTHOCUTENBHOM BIaKHOCTH BO3/yXa
13. Onpenenenne yaenbHOM TEIIOTHI TUIABJICHHUS JIbJa

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

Onextpuzarus Ten. [[Ba pona snekTpuueckux 3apsanoB. BzauMoeiicTBue 3apsokeHHbIX Tell. 3akoH Kynona
(3aBUCUMOCTH CHJIbI B3aUMOJICHCTBUS 3apSKCHHBIX TEJT OT BETUYMHBI 3apSI0B U PACCTOSTHUS MEXKTy TEIaMu).

Dnektpuyeckoe noJie. Hanpspk€HHOCTD anekTpudeckoro moJjst. [IpuHiumn cynepro3uium 3JeKTPUIeCKux
1oJjieH (Ha Ka4eCTBEHHOM YPOBHE).

Hocwutenu snexrTprueckux 3apsioB. DIeMeHTapHbIN AekTpuueckuil 3apsan. Ctpoenue aroma. [IpoBoaHuku
Y TUDJIEKTPUKHU. 3aKOH COXPAHEHUS DJIEKTPUUYECKOTO 3apsija.

DNEeKTPUYECKUM TOK. Y CJIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA. ICTOYHUKH MTOCTOSTHHOTO TOKA.
JlefcTBUS 27EKTPUUYECKOTO TOKa (TEIIOBOE, XMMUYECKOE, MarHUTHOE). DJIEKTPUYECKUH TOK B HKHUIKOCTAX
U ra3ax.

Onektpuyeckas 1enb. Cuiia Toka. DiekTpudeckoe HanpspkeHrne. ConpoTUBICHUE TPOBOTHUKA. Y IETHHOE
CONPOTHUBIICHHE BemecTBa. 3akoH Oma g ydactka nenu. llocnenoBarenbHOE W MapajuieIbHOE
COCTMHCHUETTPOBOTHUKOB.

PaGora u MoOIIHOCTH dJeKTpuueckoro Toka. 3akoH JDkxoyns— JleHna. DnekTpuueckue LeNu U
MOTPEOUTENNIIECKTPUIECKOM dHEpTUH B ObITY. KOpOoTKOE 3aMbIKaHUE.

[ToctostHabie MarHuThl. B3anmoaeiicTBUE MOCTOSIHHBIX MarHMTOB. MarnuTHoe moJie. MarHuTHOE 1moJjie
3eMJIu U €ro 3Ha4YeHME )1 )KU3HU Ha 3emiie. OnbIT Dpcteaa. MarHuTHOE MoJIe 3JIEKTPUYECKOTO TOKA.
[IpumeHeHue 31eKTPOMarHuToB B TEXHUKE. J{eficTBHE MarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.
DJIEKTPOABUTATEIb TOCTOSTHHOTO TOKA. ICroib30BaHME AIIEKTPOABUTATENIEH B TEXHUUECKUX YCTPONCTBAX U
Ha TPaHCIIOpTe.

Omnbrter @apazes. SBneHne anekTpoMaruuTHoM nHAYKIKK. [IpaBuno Jlenmna. Snexkrporerneparop. CrocoOs
MOJIyYEHUS JIEKTPUUECKON SHEPTUH. DIEKTPOCTAHIIUU Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTUH.

Jemoncmpayuu

DneKxTpusaus Tesa

JIBa poja AJIEeKTPUUECKHX 3apsiIOB U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell
YCTpoHCTBO U ICUCTBUE IEKTPOCKOMA

DneKTpocTaTU4YeCcKas MHIYKIUS

3aKOH COXpAaHEHMS JIEKTPUUECKUX 3apsA 0B

[TpoBOTHUKY U TUAIIEKTPUKU

MonenrpoBaHue CUIOBBIX TUHUHN SIEKTPUUECKOTO MO

HcTouHrKY MOCTOSSHHOTO TOKA
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JlericTBUS DIEKTPUUECKOTO TOKA
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. 9HeKTqueCKHﬁ TOK B XXUJAKOCTH

-
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. I'a30BbIl paspsn

=
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. I/ISMepeHI/IC CHJIbI TOKA aMIICPMETPOM

=
w

. I/I3MepeHI/Ie QJICKTPUYCCKOTO HANPAXKCHUA BOJIBTMCTPOM

[N
s

. Peocrar u marasun COHpOTI/IBHeHI/Iﬁ

=
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. B3aumogeicTBre NOCTOSSHHBIX MarHUTOB

=
»

. MO,Z[CJ]I/IpOBaHI/IC HCEBO3MOXHOCTHU pa3JCIICHUA IIOJIIOCOB MAarHuTa

o
\]

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

=
oo

. OneIT Opcrena



19

. MarautHoe nosie Toka. DJIEKTPOMarHUT

20. JleficTBME MarHUTHOTO TOJISI HA TPOBOHUK C

TO
22
23

koM21 DnekTpoABHUraTeb MOCTOSIHHOTO TOKA
. UccnenoBanue siBl€HUs 3IEKTPOMarHUTHOM MHAYKLIUN
. OnbiTel Gapanes

24. 3aBUCHMOCTb HANpaBJICHUS HHAYKIIMOHHOTO TOKa OT YCJIOBHUI €ro BO3HUKHOBEHHS

25

. DJIeKTpOoreHepaTop MOCTOSIHHOTO TOKa

Jlabopamopuwie padbomol u onvimot

ok wn PR

6.

OI1IBITEI IO Ha6JIIOI[eHI/IIO OJICKTPU3alK TECJI I/IHILYKIII/Ief/'I " IpHU COIPUKOCHOBCHUU

I/ICCJIeI[OBaHI/Ie I[ef/'ICTBI/Ifl QJICKTPHUYCCKOTIO I10JI HAa MMPOBOAHHUKHU U JUIJICKTPUKU

CoOopka 1 mpoBepka pabOTHI AEKTPUUECKON 1NN TOCTOSTHHOTO TOKa

N3mepenue u perynmpoBaHue CHIIBI TOKa

N3mepenue u perynmpoBaHue HapsKEHUS

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYIIETO YePe3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA

WHAIPSKEHUS HA PE3UCTOPE

7.

OHBITI)I, JACMOHCTPUPYIOMIKUE 3aBUCUMOCTD SJICKTPUICCKOI'0 COIMPOTHUBIICHUA IIPOBOAHHUKA OT €TI0

JJIAHBL IJIOIaAN MOMEPEUYHOTO CCUCHUA U MaTCpHUajia

8.
9.

10.
11.
12.
13.
14.
15.
16.
17.

[IpoBepka nmpaBuia CII0KEHNS HAPSDKEHUM MTPU MOCIEA0BATEIbHOM COSAMHEHUH JIBYX PE3UCTOPOB
[IpoBepka mpaBuiia AJ1sl CHJIbI TOKA MpU NapaieIbHOM COETUHEHUH PE3UCTOPOB

Omnpenenenne paboThI SIEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP

Omnpenenenre MOITHOCTH AJIEKTPUUECKOTO TOKA, BBIACIAEMOI Ha pe3ucTOpe

HccnenoBanue 3aBUCMMOCTH CHITBI TOKA, HIYLIETO Yepe3 JIAaMIIOUKY, OT HAIPsDKEHUS Ha Hel
Onpenenenue KII/] narpeBaresns

HccnenoBanue MarHUTHOTO B3aUMOJEMCTBUS TOCTOSIHHBIX MAarHUTOB

N3ydyeHre MarHUTHOTO MOJISl TOCTOSIHHBIX MarHUTOB IIPHU UX 00bETMHEHUH U pa3/IeJIeHUH
HccnenoBanue neiCTBUS 3JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEIIKY

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJICHCTBUS KaTyIIKU ¢ TOKOM U MarHuTa

OTCHJIbI TOKA U HAIIPaBJICHHUA TOKA B KaTYIIKE

18
19
20
21

. I3yueHune neicTBUSI MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM

. KoncrpynpoBanue u uzyueHue pabOThl AJIEKTPOJBUTATENS

. I3mepenue KI1/] anekTpoaBuraTenbHON yCTaHOBKU

. OIBITHI 0 UCCIEIOBAHUIO SIBJICHUS 3JI€KTPOMArHUTHOM MHIAYKIIMHU: UCCIIEA0BaHUE

M3MEHEHUM3HAYCHUS U HaIIpaBJICHUA UHAYKIUOHHOI'O TOKa

IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

I/ISYLIGHI/IC (1)H3I/IKI/I B 8 Kjacce HaITpaBJICHO HA NOCTUXKCHUC OGy‘I&IOH.IHMI/ICH JINYHOCTHBIX,

MCTAIIPECAMETHBIX U TPCAMETHBIX PE3YJIbTATOB OCBOCHUA yqe6H0r0 npeamera.

JIMYHOCTHBIE PE3YJIbTATBI

Hampuomuuecxoe eocnumanue:

— TPOSIBJIEHUE UHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUICKON (PU3NUECKOil HAayKu;

— HCHHOCTHOC OTHOICHUEC K JOCTHXXCHUAM pOCCHﬁCKHX y‘-IéHBIX (I)I/ISI/IKOB.

Fpa.ucdaucxoe u nyoeuo-npaecmeenuoe eocnumanue:

— T'OTOBHOCTb K aKTUBHOMY YYaCTHUIO B O6CY)K)1€HI/II/I OGH.[CCTBCHHO -3HAYUMBIX U 3TUYCCKUX

po0OJIEM, CBSI3aHHBIX C MPAKTUYECKUM NMPUMEHEHHEM JOCTIKEHUH (PU3HKH;



— OCO3HaHHC BAX)KHOCTU MOPAJIbHO-3TUYCCKUX NPUHIUIIOB B ACATCIILHOCTU y[IéHOI‘O.
Icmemuueckoe eocnumanue:

— BOCIIPHUATHE CTETHYECKUX KAaueCTB (PU3UUECKON HAYKHU: €€ rapMOHUYHOTO TIOCTPOCHUS,

CTPOroCTu,TOYHOCTHU, TAKOHUIHOCTH.
l[ennocmu HAYYHO020 NO3HAHRHUA:

— OCO3HaHHE LEHHOCTU (PU3NYECKON HayKH KaK MOIIHOTO MHCTPYMEHTA MO3HaHUs MUpa,

OCHOBBIPA3BUTHUS TEXHOJIOTHH, BAJKHENUIIIEH COCTABIISIOIEH KYJIbTYpHI;
— pa3BUTHE HAyYHOU JII00O03HATENBHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON 1A TEIbHOCTH.
Dopmuposanue Kyiomypbl 300p06bs U IMOYUOHANLHO20 0J1A20NOJYUUA:

— OCO3HAaHHUEC ICHHOCTHU 0e301acHOTO O6p333 JKM3HH B COBPEMCHHOM TEXHOJIOTHYECKOM MUPCE,
BaXHOCTH ITPAaBUJI 0e3omacHOro MOBEACHHA HA TPAHCIIOPTE, HA A0pOrax, € 3JICKTPUYCCKUM U

TGHJ'IOBBIMO6OPYI[OB3HI/I€M B JOMAIIHUX YCJIOBUAX,

— c(OpMHPOBAHHOCTb HABBIKA pe(IeKCHH, IPU3HAHNE CBOETO IpaBa Ha OLIMOKY U TaKOTO XK€ MpaBa
yIpPYyroro 4ejaoBeKa.

Tpyooeoe éocnumanue:

— AKTUBHOE Y4acTHe B PEIICHUH MPAaKTUYECKUX 3a/1a4 (B paMKax CeMbHU, IIKOJIbI, TOPOJIa, Kpas)

TEXHOJIOTHYECKON U COLMANIbHOM HANpaBIEHHOCTH, TPEOYIOIIKUX B TOM YKcie U GU3NYECKUX 3HAHUM;
— HHTEpec K NMPaKTUUECKOMY H3Y4EHHIO NpoQeccuid, CBS3aHHBIX C (PU3HUKOM.
JKonozuueckoe 6ocnumanue:

— OpHUEHTaIus Ha TpUMEHEHNEe (PU3MYECKUX 3HAHUHN JJIs peIIeHuUs 3a/1a4 B 00JIaCTH OKPYKAOIIEH
Cpelibl, TUIAHUPOBAHUS ITOCTYIKOB M OIEHKH MX BO3MOYHBIX TIOCIICICTBUM JIJISI OKPY)KAIOIICH CPEeIbl;

— OCO3HaHHe TJ00ATbHOIO XapakTepa SKOJIOTHYECKHX MPOOJIEM U IMyTel WX PelIeHusl.
Aoanmayus o0yuawue2o0ca K U3MEHAIUWUMCA YCA0BUAM COYUATbHOU U RPUPOOHOIL CPEObl:

— TOTPEeOHOCTH BO B3aUMO/ICHCTBUY MPHU BBINOJIHEHUN UCCIICOBAHUM U TPOEKTOB

(bu3nyecKoHANPABIEHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSIM JIPYTHX;

— TMOBBILIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Uepe3 MPAKTHUECKYIO IeATEIbHOCTb;

— MNOTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHHI, B TOM 4Hclie GOPMYIUPOBATH UACH, TOHSATHUS,
TUNOTE3bl 0 (DU3MUECKUX OOBEKTaxX W SBIICHUSX;

— OCO3HAaHHC ,Z[e(bI/II_[I/ITOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00JIaCTH (I)I/I?»I/IKI/I;
— IUIaHUPOBAHUC CBOCTO PA3BUTUS B HpI/IO6pCTeHI/II/I HOBBIX (1)I/I3I/I‘leCKI/IX 3HaHPII>i;

— CTPEMIJICHHUC aHAJIM3UPOBATh U BBISBJIATH B3AUMOCBA3U ITPUPOIHI, 06IJ_ICCTB8. N 3KOHOMHUKH, B TOM
YHUCJIC C UCIIOJIBb30BaHUCM CI)I/I3I/I‘leCKI/IX 3H8.HPII>'I;

— OIIEHKa CBOUX JICMCTBUI C y‘léTOM BJIMAHHUA HA OKPYXKAIOLIYIO CPEAY, BOSMOKHBIX

FJIO63HLHBIXHOCH€,Z[CTBI/II‘;I.

METANIPEIMETHBIE PE3YJIBTATBI

YHI/IBCpcaJ'IBHBIC MO3HABAaTEIbHBIC ASHCTBUS

ba3zoevie nozuueckue oeticmeus:



— BBIIBJIATH U XapaKTEPU30BATh CYIIECTBEHHBIE TPU3HAKU 0OBEKTOB (SBJICHUN);
— YCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIIMH, OCHOBAHUS JUI 000O0IIEHUS U CPAaBHEHHUS;

— BBIABIIATH 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B PACCMATPUBAEMBIX (PaKTaxX, JTAHHBIX U

HaGJIIOI[eHI/ISIX,OTHOCHH_[I/IXCSI K (I)I/I3I/I‘-IGCKI/IM SABJICHUSM,

— BBIABJIATH IPUYUHHO-CICACTBCHHBIC CBA3U IMIPU U3YUCHUU (1)I/ISI/I‘I€CKI/IX SIBJICHUH U
IMpoUECCCOB; ACIIATh BbIBOJbI C UCIIOJIb30BAHUCM JACAYKTHBHBIX U HHAYKTHUBHBIX yMO3aKJIIOIICHHI>'I,
BBIIBUT'aTh T'MIIOTE3bI O B3AUMOCBA3AX (1)I/I3I/I‘ICCKI/IX BCJINYNH,

— CaMOCTOSTEJIBHO BBIOUPATH CIIOCOO penieHus yaeOHOU (hU3nuecKo 3a1auu (CpaBHEHUE
HECKOJIbKUXBApUAHTOB PEIICHUS, BEIOOP HanOoJIee MOIXOAAIIETO ¢ y4ETOM CAMOCTOSTETHHO
BBIJICJIEHHBIX KPUTEPUEB).

Ba3zoevie uccnedosamenvckue oeiicmeus:
— HCTOJIb30BaTh BOMPOCHI KaK UCCIIEIOBATENbCKUI MHCTPYMEHT MO3HAHUS;

— IMPOBOAUTH IO CAMOCTOATCIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECIIOKHBIN

(hMBUYECKUNIKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeI0BaHNE (PU3UUECKOTO SIBJICHUS;

— OIICHMBATh Ha MIPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMAIIHIO, TOTYYEHHYIO B XOI€
HCCIEA0BAHUSANIIN YKCIIEPUMEHTA;

— CaMOCTOSTEIHHO (GOPMYIUPOBATH 0OOOIICHHUS ¥ BBIBOJIBI TIO0 PE3YJIbTaTaM
MPOBEIEHHOTOHAOIIOICHH S, OTIBITA, HCCIEA0BAHNUS;

— TIPOTHO3MPOBATH BO3MOYKHOE JallbHEHIIIee pa3BUTHE (PU3UUYECKHUX MPOIIECCOB, a TAKKE
BBIIBUTATBIIPEIIONIOKEHHS 00 UX Pa3BUTHUU B HOBBIX YCIOBHSX M KOHTEKCTaX.

Paboma c ungpopmayueii:

— MNPUMEHSTH Pa3jNYHble METO/IbI, HUHCTPYMEHTHI U 3aIIPOCHI IIPH MOMCKE U 0TOOpE HHPOPMAIUH
WINAAHHBIX € YYETOM MpeIoKEeHHON yueOHOoM dpu3nyeckoil 3aaauu;

— aHAJIU3UPOBATh, CHCTEMATHU3UPOBATh U MHTEPIPETUPOBATH HH(GOPMAIIUIO PA3IUYHBIX BUJIOB U
(dbopmIpeacTaBIeHUS;

— CaMOCTOSATENIPHO BBIOUPATh ONTHMAJIbHYIO0 (hOpMY IIpeicTaBICHHS HHPOPMALIK 1
WUTIOCTPUPOBAThPEIIAEMbIC 3214l HECJIOKHBIMH CXEMaMH, JUarpaMMaMH, HHOUM rpauKoi U uX
KOMOUWHALIUAMU.

yHI/IBepCEU'IbeIC KOMMYHUKAaTUBHBIC ﬂeﬁCTBHH

Oobwienue:

— B XoJe OOCyXJeHHs y4eOHOro MaTepuala, pe3yJbTaToB JIAOOPAaTOPHBIX pPabOT M MPOEKTOB
3aJjaBaTh BOMPOCHI MO CYIIECTBY 0OCYXJIaeMON TeMbl U BBICKA3bIBATh HJIEH, HAIIEJICHHbIE HA pelleHHe
3aJjauyl ¥ MoAJiep KaHue 0IaroenaTebHOCTH OOLIeHMS;

— COIIOCTAaBJIATH CBOU CYKJACHUA C CYXKJACHUAMU JAPYIUX YYaCTHHUKOB JUAJIOra, O6H21py>KI/IBaTB
pas3jiniaue u CXoACTBO H03I/ILII/II71; BBIPAXATb CBOXO TOYKY 3pCHHU B YCTHBIX U IMCbMCHHBIX
TCKCTaX;HY6J'II/IqHO MPpEACTaBJIATH PC3YJIbTATHI BBIIIOJIHCHHOT'O (I)I/I3I/IquKOTO OIIbITa
(3KCHepI/IMCHTa, HUCCICI0BaHuUs, HpOCKTa).

Coemecmuasn desamenvHocms (COMpPYOHUUECMB0):

— IMOHUMATh U UCIIOJIb30BaTh NPCUMYILICCTBA KOMaHJIHOM U PIH,[[PIBPIIIyaJIBHDfI pa6OTBI npu

PEIICHUMKOHKPETHON (PU3MUECKON poOIeMbl;



— TPUHUMATH IEJTU COBMECTHOM JICITEIIBHOCTH, OPraHU30BbIBATH ACUCTBUS MO €€ JOCTHIKCHHIO:
pacmpenensiTh poiiu, 00CYKIaTh MPOIECCH U Pe3yIbTaThl COBMECTHOHM pabOThI; 0000IIaTh
MHCEHHUSHECKOJILKHUX JTIOJICH;

— BBIIIOJIHATHh CBOIO 4aCTbhb pa6OTbI, AOCTUTasA KAYCCTBCHHOI'O pE3yJibTaTa 10 CBOECMY HAIIPAaBJICHUIO
HKOOPAUHHPYS CBOU HCfICTBPISI C APYIrUMH YWICHAMU KOMAaHIbI;

— OIICHMUBATh Ka4C€CTBO CBOCTO BKJIaJa B O6IIII/II71 IMPOAYKT 110 KPUTCPUAM, CaMOCTOATCIIBHO

chOPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMO/ICHCTBUSI.

YHuBepcanbHbIE PEryIATUBHBIC JCHCTBUSA

Camoopzanus'auuﬂ:

— BBIABJIATH NPOOJIEMBI B AKU3HEHHBIX U YUEOHBIX CUTYALUSX, TPEOYIOUIUX ISl pEIICHUS
(bu3NYeCKUX3HaHUN;

— OPUEHTUPOBATHCS B PA3IUYHBIX MOAX0AaX MPUHATHUS pelleHui (MHIUBUIYaJIbHOE,

MPUHATHEPELICHNS B IPYIIIE, IPUHATHE pellieHui rpynmnoil);

— CaMOCTOSITENIHO COCTABJIATh AJITOPUTM PELICHUs (PU3NUECKOM 3aJau UIIH IUIaHA UCCIIEJOBAHUS C
Y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH, apryMEHTHPOBATh MpeiaraeMble
BAPUAHTHI PEIICHUN;

— JenaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
Camokonmpons (pegpnexcusn):
— J1aBaTh aJIeKBaTHYIO OLIEHKY CUTYaIlH U MIpeajiarath IiaH e€ U3MEeHEeHUS,

— OOBSICHATH IPHYUHBI IOCTHHKCHUS (HETOCTHIKCHHS) PE3yIbTaTOB JSSTEILHOCTH, 1aBaTh OIICHKY
MPUOOPETEHHOMY OIIBITY;

— BHOCHUTb KOPPEKTHBBI B IEATEIHHOCTH (B TOM YHUCIIE B X0/ BBIIOJIHEHHS (PU3NUECKOTO UCCIIEJOBAHMUS
WJIM MPOEKTa) HA OCHOBE HOBBIX 0OCTOSITENILCTB, M3MEHUBIIINXCS CUTYal[Mil, YCTAHOBIEHHBIX OIIHOOK,
BO3ZHUKIIUX TPYJHOCTEH;

— OLCHHMBATh COOTBETCTBUEC PE3YyjibTaTa LUECIN U YCIIOBUAM.
QMOMMOHaJleblﬁ UHmMmeliekm:

— CTaBHUTH ce0s Ha MECTO APYroro 4ejioB€Ka B XO0J4€ CIiopa UK JUCKYCCHUH HAa HAYYHYIO
TEMY,IIOHUMATb MOTHUBBI, HAMCPCHUS U JIOTUKY APYTOI0.

Ilpunamue ceba u opyzux:

— IIpU3HABATh cBOE IIpaBO Ha OH_II/I6Ky IIpHu pCHICHUUA (1)I/ISI/ILICCKI/IX 3aa4 1IN B YTBCPKIACHUAX
HaHaY4YHBIC TEMbI U TAKOE€ K€ IIPpaBO APYroro.

INPEJIMETHBIE PE3YJIbTATBI

[IpenmeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JI0JDKHBI OTPakaTh CHOPMHUPOBAHHOCTD Y O0YJaIOLTUXCS
YMEHUU:

— HCIIOJIB30BAaTh MMOHATHUS: MACCa U Pa3MEPLI MOJICKYIJI, TCIIJIOBOC IBMKCHHUEC aTOMOB U MOJICKYII,
arperaTHbIC COCTOAHUS BCIICCTBA, KPUCTAITIMUCCKUC U aMOp(l)HBIC TCIa, HaCBIILICHHBINA ¥ HEHACHI -
IICHHBIN nap, BJIa)KHOCTb BO3J1yXa, TCMIICpaTypa, BHYTPCHHAA SHCPIUsd, TEIIOBOH JABUTaTCIIb,
BHCMCHTapHLIﬁ BHGKTpI/I‘-IeCKI/Iﬁ 3apsd, JICKTPUICCKOC MOJIC, TPOBOAHUKHU U JUIJICKTPUKU, MMOCTOSTHHBIM
BHCKTpI/I‘IeCKI/Iﬁ TOK, MAaroHuTHOC€ ITOJIC;



— pa3nuuaTh ABJICHUS (TETUIOBOE paCIIMPEHHE/CKaTHE, TeIIoNnepeada, TEIIOBOe paBHOBECHE,
CMauMBaHME, KallUJUIAPHBIE SIBJICHUS, UCIIApEHNE, KOHACHCAlUs, IUIaBJIEHUE, KpUCTaIIN3alus
(oTBepneBaHue), KUIIEHUE, TeIUIONEpe1aya (TemIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYCHHUE); HICKTPU3ALIUS
TEJ, B3aUMO/JICICTBHUE 3aps10B, ICHCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE,
B3aMMO/ICHCTBUEMArHUTOB, JCHCTBUE MarHUTHOTO TOJISE HA MIPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAS
WHJIYKIUS) 110 ONH-CAaHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JTAHHOE
¢bu3nveckoe sBICHNUE;

— Ppacmo3HaBaTh NPOSIBIICHUE U3Y4EHHBIX (DU3MUYECKHUX SBICHUN B OKPYXKAIOIIEM MHUPE, B TOM YHCIIE
¢bu3nveckre SBICHUS B IPUPOJIE: TIOBEPXHOCTHOE HATSHKEHNE U KAIMJUISIPHBIC SBJICHUS B TIPUPOJIC,
KpPHUCTaJUTBI B IpUpo/Ie, n3nydeHue CoHIa, 3aMep3aHue BOA0EMOB, MOPCKHE Opu3bl, 00pa3oBaHue
pOCBI, TyMaHa, UHesl, CHETra; JIEKTPUUECKHE SBJIEHUS B aTMOc(hepe, dIEKTPUUECTBO KUBBIX
OpraHM3MOB;MarHUTHOE I0Jie 3eMJIH, Apeiid MO0 COB, POJIb MATHUTHOTO IMOJIS JJIs KHU3HU Ha 3emiie,
MOJISIPHOE CU- SIHUE; IIPU 3TOM MEPEBOAUTH NIPAKTHUYECKYIO 3a7auy B y4eOHYIO, BBIIEIATh

CYIIIECTBEHHbIE CBOICTBA/IPU3HAKN (PU3NYECKUX SBICHUII;

— OIMCHIBATh U3YYEHHBIE CBOMCTBA TeN U (PU3NUECKHE SBJICHUS, UCTIOIb3Ys (PU3NUECKHE BETUUNHBI
(TemmepaTypa, BHYTPEHHSS SHEPTrusl, KOJIMYECTBO TEIUIOTHI, ye/IbHAs TEIII0EMKOCTh BEIIECTBA,
yZAenIbHas TeIIoTa IJIaBJIeHUs, yIeIbHas TeII0Ta NapooOpa3oBaHusl, yeIbHAas TEII0Ta CTOPAHUS
TOIUIMBA, KOA(PPHUIIUEHT MOJIE3HOrO JEHCTBHS TEIIOBON MAIIMHbI, OTHOCUTENIbHAS BIXKHOCTh BO3/yXa,
AIIEKTPUYECKHI 3apsi]l, CHIIa TOKA, SJIEKTPUUYECKOE HANIPSKEHHE, COTPOTUBIIEHUE MPOBOIHUKA,
yIEeTBbHOECONIPOTUBIIEHUE BEIIECTBA, pad0Ta U MOIIHOCTh AJIEKTPUUYECKOT0 TOKA); IPH OMUCAHUH
MPaBUJIBHO TPAKTOBATh (PU3UUYECKUI CMBICI UCIIOJIb3yEeMbIX BEIMUNH, 0003HAUYEHHUS U €IUHUIIBI
(bu3nYeCKuX BEIMYNH, HAXOIUTh (OPMYIIbI, CBA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIHUUUHY C APYTUMU
BEJTMYMHAMU, CTPOUTH TpadUKU U3y4EHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYUMH;

— XapakTepHu30BaTh CBOMCTBA Tel, (PM3MUYECKUE SBICHUS U MTPOLIECCHI, UCIIOJIb3YsI OCHOBHbBIE
MOJIOKEHUS MOJIEKYJIIPHO-KUHETHUECKON TEOPUH CTPOEHUS BEIIECTBA, IPUHIIUIT CYTIEPHO3UIINH TOJIeH
(Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEeHHUsI 3apsaa, 3akoH Oma Jiist yuacTKa 1enu, 3akoH J[xoyns -
JleH1a, 3aKOH COXpaHEHUsl YHEPTUH; IIPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U
3aMKChIBaTHET0 MATEMATUYECKOE BHIPAXKECHHUE;

— 00BACHATH HU3NYECKUE TPOLECCH M CBOWCTBA TeJl, B TOM YHCIIC U B KOHTEKCTE CUTYaI[Uil
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISABIATH IPUUNHHO-CIIEICTBEHHBIE CBS3U, CTPOUTH O0BsIC-
HeHue U3 1 - 2 JOrMuecKux 1aroB ¢ onopoi Ha 1 - 2 u3yueHHbIX CBOMCTBA (PU3MUECKUX SIBICHMUIA,
(bu3MUYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH; pemaTh pacy€THhIE 3a1a4u B 2 - 3 IEHCTBUSI, UCTIONB3YS

3aKOHBI U q)OpMy.]'IBI, CBA3BIBAIONINC (I)I/ISI/I‘IGCKI/IG BCJIMYMHBI: HA OCHOBC aHaJIn3a YCJIOBHS 3aa1U
3aIIUCBIBATh KPATKOC YCIIOBHUC, BBISABIIAITE HEAOCTATOK JaHHBIX UIA PCIICHUSA 3a/1a4H, BBI6I/IpaTL 3aKOHBbI
n (I)OpMyJ'IH, HCO6XOI[I/IMBIG IS e€ peuicHus, MpoOBOANUTDH paC‘IéTBI 1 CPABHUBATD MOJYYCHHOC 3HAYCHUC
(I)HSHqCCKOﬁ BCIINYMHBI C U3BCCTHBIMU JaHHBIMHU,

— paclo3HaBaTb HpO6J'ICMBI, KOTOPBIC MO’KHO PCHINTD ITPHU ITOMOIIHU (1)I/I3I/I‘ICCKI/IX MCTOIOB; UCIIOJIB3Ys
ONMHUCAaHUC MUCCICONOBAHUS, BBIACIIATE MPOBEPACMOC TMPCAIIOJIOKCHUE, OLNCHUBATL IMMPABUJIBHOCTDH
NOPpAAKAIIPOBCACHUS UCCIICAOBAHUA, NCIIATh BBIBOIBI;

— IPOBOAUTDH OILITHI 1O Ha6J'IIOI[CHI/IIO (I)I/I3I/I‘-ICCKI/IX SIBJICHUN WX (I)I/I3I/I‘-ICCKI/IX CBOMCTB Tell
(KaHI/IJ'IJ'IﬂpHBIC SABJICHHS, 3aBUCUMOCTD NABJICHUA BO3yXa OT €ro 06’béMa, TEMIICPATYpPhI; CKOPOCTH IIPO-
necca OCTBIBaHI/Iﬂ/HanCBaHI/I}I IIpU U3JIYYCHHHU OT LIBCTA I/I3J'Iy‘-IaIOH_ICI\/'I/HOFHOH_[aIOH_ICI\/'I TMOBCPXHOCTH,
CKOPOCTBh UCHTAapCHUA BOABI OT TEMIICPATYPHI KUJAKOCTHU U IJIOIIaAAN eé MOBCPXHOCTHU, IIICKTpU3ALUA

TCIN BBaHMOﬂeﬁCTBHC SJICKTPUYICCKHUX 3apsAa0B, B33PIMO[[CI>1CTBPIG IIOCTOSAHHBIX MardHuToOB,



BHU3yaJIM3alisl MATHUTHBIX MOJIEN MOCTOSIHHBIX MArHUTOB; AEMUCTBUS MATHUTHOTO TOJIS HA MMPOBOJIHUK C
TOKOM, CBOMCTBA JIEKTPOMArH1Ta, CBOMCTBA 3JIEKTPOIBUTATEIS TOCTOSIHHOTO TOKA): (POPMYIIMPOBATH
IpoBEpSEMbIE IPENOI0KEHNUS, COOUPATh YCTAHOBKY U3 MPEIOKEHHOTO 000pYI0BAHNS; ONIMCHIBATh
XOJ OTBITa U (POPMYIIUPOBATH BHIBOJIBL;

— BBIIOJHATH IPAMBIC U3MCPCHUA TCMIICPATYPHI, OTHOCHUTEIILHOM BIAXKHOCTH BO3yXa, CUJIbI TOKaA,
HaIps>KCHUA C UCITOJIb30BAHHUEM aHAJIOT'OBBIX HpI/I60pOB 1 JaTYUKOB (1)I/I3I/I‘~I€CKI/IX BCJINYHH,

CPaBHUBATHPE3YIbTATHl U3MEPEHUI C YUETOM 3a/IaHHON aOCOJTIOTHON MOTPEITHOCTH;

— TIPOBOJMTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOW (PU3NUECKOM BETUYUHBI OT APYrOH C
HCI0JIb30BAHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTh COITPOTUBIIEHUS IPOBOJIHUKA OT €r0 JAJIUHBL,
IIJIOIIAIU ITONIEPEYHOT0 CEYEHUS U YAEIBHOTO CONPOTUBIICHUS BEIIECTBA ITPOBOIHUKA; CUJIbI TOKA,
HYIIEro 4epes3 MIPOBOIHUK, OT HANPSYKEHUsI HAa IPOBOIHUKE; UCCIIEIOBAHUE TIOCIIEI0BATEIBHOTO U Ia-
pajIeTbHOrO COEAMHEHUH TPOBOIHUKOB): IUIAHUPOBATh UCCIIEIOBAHUE, COOMPATh YCTAHOBKY U
BBITNIOJIHATh U3MEPEHMUS], CIIeys PEATI0KEHHOMY IUIaHy, PUKCUPOBATH PE3yJIbTaThl MOJIY4E€HHOMN
3aBUCHUMOCTH B BUJIE€ TAOJIUI U IPaUKOB, IEJIaTh BHIBOJIBI 110 PE3yJIbTaTaM MCCIIEOBAHUS;

— MPOBOAMUTH KOCBEHHBIE U3MEpPEHNUs (PM3NUECKUX BETNYHH (yIebHas TEMJI0EMKOCTh BEIIECTBa,
COINPOTHBIIEHUE MPOBOIHUKA, PA0OTa U MOILITHOCTb AJIEKTPUUYECKOTO TOKA): MJIAHUPOBATh
U3MepeHus,coOupaTh SKCIIEPUMEHTAIIBHYIO YCTAHOBKY, ClIeys MPEeAI0KeHHON NMHCTPYKLUHU, U

BBIYHCIIATH 3HAUYCHUE BEIINYNHBI,
— coOm0aaTh NpaBuiia TEXHUKN 0€30IaCHOCTH MpH paboTe ¢ 1abopaTopHbIM 000PYIOBaHHUEM;

— XapakTepHu30BaTh MPUHIUIIBI JEHUCTBUS N3yYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOUCTB C OMOPOit
Ha UX OMHCAaHUA (B TOM YHCIIE: CUCTEMAa OTOIUIEHHS TOMOB, TUTPOMETp, TapoBasi TypOuHa, aMIepMeTp,
BOJIbTMETP, CUETUUK ICKTPUUECKOI SHEPTUH, JIIEKTPOOCBETUTENbHBIE TPUOOPHI, HarpeBaTeIbHbIE
ANEKTPOIPUOOPHI (IPUMEPHI), SIEKTPUUECKUE MTPETOXPAHUTENN; HIEKTPOMArHUT, JIEKTPOABUTATETh
MTOCTOSIHHOTO TOKa), UCTIOJIb3YS 3HAHUS O CBOMCTBAaX (PU3NYECKUX SBJICHUN U HEOOXOAUMbIE
¢uznyecKkue 3aKOHOMEPHOCTH;

— pAacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPONUCTBA U U3MEPUTEIbHBIEC IPUOOPHI [0 CXeMaM U
CXEMaTHUYHbIM PUCYHKaM (KHJIKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATEIIb
BHYTPEHHETO CrOPaHHUs, JIEKTPOCKOIL, PEOCTAT); COCTABIIATH CXEMBbI JICKTPUUECKUX LIeTIel C
MOCJIEIOBATENBHBIM U MapaJUIeTbHBIM COCTUHEHUEM JIEMEHTOB, pa3inyasi yCIOBHBIC
0003HaYEHUSIDTIEMEHTOB IEKTPUUYECKUX TEMei;

— MPUBOJAUTH MPUMEPHI/HAXOIUTh HH(POPMALIHIO O IPUMEPAX MPAKTUIECKOTO UCIIOIb30BAHUS
(bu3nuecKuX 3HaHMI B TOBCEIHEBHOM JKU3HHU 1 o0ecrieueHus: 6e30MacHOCTH Py 00palieHuu ¢ npudo-
pamMu ¥ TEXHHYECKUMHU YCTPOICTBAaMU, COXPaHEHHUsI 3J0POBbs M COOTIOACHUSI HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOILIEH cpene;

— OCYIICCTBJIATH ITOUCK I/IH(I)OpMaI_[I/II/I q)I/ISI/I‘IeCKOl"O COJACpKaHUA B CCTU I/IHTepHeT, Ha OCHOBC
HMEIOIIUXCS 3HAaHUM U HYTCM CpaBHCHH OOIOJHUTCIBbHBIX HCTOYHHUKOB BBIACIIATH I/IH(I)OpMaI_[I/IIO,
KOTOpas SABJISACTCA HpOTHBOpG‘H&BOI’I WA MOXET OBITh HCI[OCTOBepHOﬁ;

— HCII0JIb30BaTh MPH BHIMOJIHEHUH Y4eOHBIX 331aHUIl HAyYHO-TIOMYJISIPHYIO JINTEPATypy
(bU3nUIeCcKOTroCcoIepkKaHus, CIIPaBOYHbIE MaTepUalbl, pecypchl ceTu IHTepHeT; Bi1ageTh mpuéMamu
KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3oBaHus MH(POPMALIMK U3 OJTHON 3HAKOBON CUCTEMBI B JIPYTYIO;

— CO3JaBaThb COOCTBEHHbIE MMCbMEHHBIE U KpaTKUC YCTHBIC COO6H_ICHI/I$I, 06061_[18.}1 I/IH(I)OpMaI_II/IIO nu3
HCCKOJBKHNX NCTOYHUKOB (I)I/I3I/I‘-ICCKOFO COJCpIKaHus, B TOM YHUCJIC HY6J'II/ILIHO MNPEACTABJIATH PE3YyJIbTATLL

HpOGKTHOﬁ 20044 HCCHGHOB&TGHBCKOﬁ ACATCIIbHOCTH, ITPU 3TOM I'PaMOTHO UCIHIOJIb30BATh H3Y‘I€HHBII>'I



MOHATUIHBIN anmapar Kypca (U3MKH, COMTPOBOXKAATH BBICTYIUICHUE MPE3EHTALNEH;

— TIpU BBITIOJHEHNUU YYEOHBIX MTPOEKTOB U MCCIEIOBAaHUN (PU3NUECKUX MPOIECCOB PACTIPEACTAT
00513aHHOCTH B I'PYIIIIE B COOTBETCTBUH C TIOCTABJICHHBIMH 3a/1a4aMU, CJICTUTH 32 BHIMOJHEHUEM IIJIaHa
NEeWCTBUI M KOPPEKTUPOBATH €ro, aICKBaTHO OIICHNBATh COOCTBEHHBIN BKJIA]] B IEATEILHOCTh
IPYIIBL;BBICTPAUBATh KOMMYHUKAaTHBHOE B3aUMOJICHCTBHUE, MTPOSBIISISI TOTOBHOCTD Pa3pelaTh
KOH(QJIUKTEI.



8 KUVIACC

KosauuecTBo 4acoB DJIeKTPOHHbIE
Ne i/ HanmeHoBaHMe pa3je/ioB U TeM Kontponbupie  TpakTiueckue (uudgposbie)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/bHbIE
padoTsI padoThI pecypesI
Paznen 1. TensoBble siBJeHUs
. bubmmoreka [{OK
11 CrpoeHue u CBOWCTBA BELIECTBA 10 1 https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
12 TeruioBeie mporecce! 25 2 3 https://m.edsoo.ru/7f4181ce
Hroro mo pazmeny 35
Paspen 2. DilekTpHYecKHe H MATHUTHBIE SIBJICHUS
21 DIIEKTPUYECKHE 3apsibl. 3apSKEHHbBIE TeJla 10 0 0 bubmuotexa [JOK
) U UX B3aUMOJICUCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [IOK
2.2 [TocTosSTHHBIN 3NIEKTPUUYECKUN TOK 30 3 5 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 MarHuTHBIC SBIICHHS 8 1 2 https://m. edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 DICKTPOMATHHTHAA HHIYKIIHA 10 1 1 https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 58
[ToBTOpEHME 9 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 11



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

IHOYPOYHOE INTAHUPOBAHUE

Ne | Tema ypoka KounyecTBo 4acos Jara Buasbl,
n/n u3ydeHus | popmbi
BCEro | KOHTPOJIbHBIE | MPAKTHYECKHE
KOHTPOJIs
padoThI padoThI
1. | OCHOBHBIE IT0JIOKEHUSA 1 0 0 1.09 VYcerHbIN
MOJICKYJIIPHO-KHHETUIECKO I oTpoc;
TEOPHUH CTPOCHUS BEIICCTBA.
2 OnbIThI, TOATBEPKIAIOIINE 1 2.09
OCHOBHEIE IT0JIOKEHUS
MOJIEKYISIPHO-KHHETHYECKO N
TEOPHH
3. | Macca u pa3mepbl aTOMOB U 1 0 0 4.09 VeTHbIi
MOJICKYIT oTIpoc;
4. | Mogenu TBEpIOTO, XKuAKoro | 1 0 0 8.09 VYeTHbIit
ra3000pa3HOro COCTOSHUHN oTIpoc;
BEIIECTBA
5. | Kpucrammueckue u amopdusie | 1 0 0 0.09 Y CTHBIH
TBEpJIBIE TENA OIIpOC;
6. | OObscHEHNE CBOICTB ra3os, 1 0 0 11.09 VYcTHBIH
KUJKOCTEH U TBEPIBIX TEJ HA oTIpoc;
OCHOBE ITOJIOJKEHHUI
MOJICKYJISIPHO-KHHETHIECKO I
TEOPHH
7. | OOBsICHEHHE CBOMCTB ra3os, 1 0 0 15.09
KUJAKOCTEH U TBEPBIX TEJ HA
OCHOBE IOJIOKEHUI
MOJICKYJISIPHO-KHHETUYECKO M
TEOPHH
8. | CmaunBaHMe U KalUJUIIPHBIC 1 0 0 16.09 VcTHbIi
saeiieHud. TermoBoe 01poc;
pacIIupeHUe U CKATHE
9. | CmaumBaHMe U KalTWIUIIPHBIC 1 18.09
sBaeHus. TemnaoBoe
paciupeHue 1 cyKaThe
10 | KontponbHas padota Nel mo 1 1 0 22.09 ITuceMeHHBIH
Teme «CTpoeHue U CBOICTBa KOHTPOJIb;
BEIIECTBAY
11. | Temmepatypa. Buyrpennss 1 0 0 23.09 Vel
SHEprus 0TIpOC;




25.09

12. | CriocoObI H3MEHEHMS VcrHbIit
BHYTPEHHEHN SHEPruun OIIpOC;

13. | Buasl Termionepenavmn: 29.09 Ycrublii
TEIJIONMPOBOJHOCTb, KOHBEKIIUS, 0IIpoc;
U3IIy4eHHE

14. | Koau4ecTBO TEIIOTHI 30.09 YcTHBIN

0TIpocC;

15. | VaensHas TEIUIOEMKOCTD 2.10 YcrHblii
BEIIECTBA 0TIpoc;

16- | Pemenwne 3a1a4, CBSI3aHHLIX C 6.10 VcerHbIi

17 | ppramcnenuem konmuecTsa /.10 0TIpocC;
TEIJIOTHI U TETUIOEMKOCTH MPHU [TnceMeHHbII
TeI1000MeHe KOHTpOJIb;

18. | JlaboparopHas pabota Nel 0.10 nmabopaTtopHas
«HccnemoBanue sBICHUS pabora;
TEII000MeHa MPU CMEUTUBAaHUU
XOJIOJTHOM U TOPSTYE BOJBD)

19. | JlaGoparopuas pabota Ne2 13.10 nabopaTopHas
«OmnpexneneHue yaenbHOU pabora;
TETUIOEMKOCTH BEIIIECTBA»

20. | DHeprus ToruMBa. Y AeIbHas 14.10 VcTHbIi
TEIJIOTa CTOPAHMS OTIpoc;

21. | 3akoH COXpaHCHHS U 16.10 YcrHbil
MpEeBpaIleHUs SHEPTUHU B o1Ipoc;
MEXaHMYECKHUX U TEIUIOBBIX
rporieccax

22. | KonrtposbHas padota Ne2 o 20.10 KoHnTtponbpHas
Teme «TermIoBbIc SIBIICHHS pabora;

23. | [InaBieHue U OTBEpCBAHHE 21.10 YcTHBIN
KPUCTAJUTMYECKUX BEIIECTB OTIpoc;

24. | YaenbHas TeIU1oTa IUIaBJIEHUS 23.10 YcTHBIN

OIpoc;

25 | Pemenue 3ama4 Ha IJIaBICHAE U 27.10 YcTHBIN

26-.| orBepaeBanme 011 OIpoc;
KPUCTATTNYECKUX BEIIECTB

27. | [apooOpa3oBaHue 1 10.11 YCTHBIH
KoHjeHcauus. Mcnapenue OIpoc;

28. | Kunienue. Y nenpHas TeIuioTa 11.11 VcTHbIi
napooOpa3zoBaHus OIpoc;




13.11

29- | Pewenue 3anau. TermrooOMeH 1 711 VYcerHbIN

30. | rermooe paBHOBECHE. 18.11 OTIpOC;
YpaBHEHHE TEIUIOBOTO OanaHca. [TnceMeHHbII

KOHTPOJIb;

31. | BnaxxHOCTb BO31IyXA. 20..11 naboparopHas
JlabopaTtopHnas padota Ne3 pabora;
«OrnpeneneHre OTHOCUTEIbHON
BJIQKHOCTH BO3TyXa»

32. | [IpuHIMIIBI PabOTHI TEILIOBBIX 24.11 VYerHbii
JIBUTaTEIEH OIIpoC;

33- | KIIJ] TermioBoro aBUraTels. g?ﬁ VcerHbIN

34 | Temnosble aBUraTeny u 3ammra ' OTIpOC;
OKpYKarolen cpeibl

35. | KonTposbHas padota Ne3 o 30.11. KontponpHas
Teme «TeroBbie mporecchn» pabora;

36 -| DekTpHU3aI¥s TE. ;13 VeTHBIN

37. | Bsaumozeiicteue 3apsIKEHHBIX ' OIIpoC;

Ten

38 -| 3akon Kynona gig YcTHbIi

39. ' OTIpoC;

40. | DnexkTpuyeckoe moie 0.12 YcTHbIi

OTIpOC;

41. | TlpuHIUI CYNEepIIO3HIIUN 11.12 YcrHbil
AIIEKTPUYECKHX TTOJICH. OTIpOC;
Hocurenu snexTpudeckux
3apsioB

42 -| CtpoeHue aToma igg YcTHbII

43. ' 0I1poc;

44. | [TpoBOIHUKHU H JUAICKTPUKU 18.12 YCTHBIH

OTIpOC;

45. | CamocrosTenbHas paboTa 1o 22.12 [TucbMeHHBIIH
TeMe «DIEeKTPUIECKHE 3aps/Ibl. KOHTPOJIb;
3apshKeHHBIE Tela U UX
B3aMMO/IEHCTBHE»

46. | DNEKTPUYECKHIA TOK. 23.12 YcTHBIH
VICTOYHHMKH OCTOSTHHOTO TOKA OTIpOC;

47. | DnexTpuueckas 1enb 25.12 Vel

OTIpOC;




29.12

48. | DneKTprUeCKHl TOK B YcTHbIH
Metaiuiax. Jleicreus OIIpOC;
ANIEKTPUIECKOTO TOKA

49. | Cuna Toka 12.01 Ycerubii

OTIpOC;

50. | JTaboparopuas padota Ne 4 o 13.01 naboparopHas
teme «COopKa 1 mpoBepKa paborTa;
pabOThI ITCKTPUUECKOH TIeTTH
MTOCTOSTHHOTO TOKa

51. | DnexTpuveckoe HaMpsHKEHUE 15.01 YcrHbIii

OTIpOC;

52. | Jlaboparopras paboTa Ne5 19.01 nabopaTtopHas
«M3Mepenne U peryimmpoBaHue paborTa;
HaTPSDKCHUSDY

53. | ConpoTuBIieHHE TPOBOIHHUKA. 20.01 YcTHbI
VY aensHOE CONPOTHUBIICHHE oTIpoc;

54- | 3akon Oma It y9acTKa 1enu 22.01 Y cTHBIN

55 26.01

: 0TIpOC;
56- | Pemenue 3a71a4 Ha pacyer %81 VcTHbIi
58. COMPOTHUBIICHUS MPOBOTHUKA > 0'2 OTIpOC;
[TnceMeHHbII
KOHTPOJIb;

59. | Jlaboparopnas pabota Ne6 3.02 nabopaTopHas
«3mepenue u perynupoBaHue paborTa;

CHJIBI TOKa»

60. | Jlaboparopnas pabota Ne 7 0.02 nabopaTopHas
«HccnenoBanue 3aBUCUMOCTH paboTa;

CHWJIBI TOKA, UAYILETO uepe3
PE3UCTOP, OT CONMPOTUBIICHUS
pE3UCTOpa U HAMIPSIKEHUS HA
pe3ucrope»

61- | ITocnenoBarensHOE U 2'00(2)2 VcTHbIit

62 napajuiebHOE COSAMHEHUE ' OTIpoC;
MIPOBOTHUKOB

63- | Pemenue 3a/1a4 Ha COCTMHCHHE iggg YcTHbIN

65. : )
MIPOBOTHUKOB 17.02 0TIPOC;

[TnceMeHHbIN
KOHTPOJIb;
66- | PaboTa 1 MOIIHOCTH 19.02 YcTHbIN
67. ANEKTPUIECKOTO TOKA 0TIpOC;




24.02

68. | Jlaboparopuas paboTa Ne8 naboparopHas
«HccnenoBanue 3aBUCUMOCTH pabora;
CHJIBI TOKA, UAYLIETO Yepes3
JAMTIOYKY, OT HAPsDKEHUS HA
HEW»
69. | 3akon [Ixoyns - Jlenmna 26.02 YcTHBIN
OTIpOC;
70- | DnekTpryecKue e 1 ;82 YcTHbIH
1. | noTpeGuTeny snekTpryecKoii ' 011poc;
sHepruu B ObITy. KopoTkoe
3aMBIKaHUE
72- | Perienue 3a7a4 Ha paboTy H ggg YcTHBIH
74. | MOWIHOCTB ATEKTPUUECKOro TOKA 1'1 03 OIpoc;
[TucemeHHbIH
KOHTPOJIb;
75. | KonTponpsHas paborta Ne3 15.03 KonTtponbsHas
0 TeMe paboTa;
«PaboTta 1 MOIITHOCTH
AIIEKTPUYECKOTO TOKA
76. | MarautHoe moJie YcTHbil
ANIEKTpUYecKoro Toka. OnbIT OTIpOC;
Opcrena
77- | TlocTOSIHHBIC MarHUTHI. YcTHbii
78. | MaruutHOE n071€ 3eMIIH U €ro 0IIpoc;
POJIb IS )KU3HU Ha 3emiie
79. | Jlaboparopnas pabota Ne 9 nabopaTopHas
«M3yueHue nencTBus pabora;
MarHuTHOTO TOJISI Ha
MIPOBOJTHUK C TOKOM»
80- | JleiicTBHE MAarHUTHOTO OIS HA VYcrHbli
81. | npoBomHuK ¢ TOKOM. 0TIpOC;
DNEeKTPOABUTaATENb
MMOCTOSIHHOTO TOKa
82. | JJaboparopnas padota Nel0 nabopaTtopHas
«KoHcTpyupoBaHue u uzyueHue paboTa;
pabOThI ANEKTPOABUTATENSD)
83. | KontposbHas padoraNe7 mo Vel
TeMe «MarHuTHBIE SIBICHUS OTIpOC;
[InceMeHHbIM

KOHTPOJIb;




84- | OnbiTel Dapazes. SBieHue YcTHbIH
86. AJIEKTPOMArHUTHON MHIYKIIUU OTIpOC;
JU/p Nell « U3yuenue
3JEKTPOMArHUTHON
WHTYKITHI
87- | [IpaBuio Jlenma YcrHbii
88. oTpoc;
89- | Dnekrporenepatop. CriocoOb VYcrHbii
90. MOJTyYEHUS DIIEKTPUIECKON OTIpOC;
SHEPTUU
91- | DIEKTPOCTAHIIUH HA YcTHBIHI
92 | B0306HOBIEMBIX HCTOUHAKAX OTIpOC;
SHEPTUU
93. | KonTposbHas padota Ne8 1o
TeMe «DIEeKTPOMarHuTHas
WHTYKITHS
94- | [ToBTOpenue Tembl «TermoBbie YcTHbii
96 | npouecch» OTIpOC;
97- | IloBTOpEHUE TEMBI YcTHbIi
98 | «IocrostHmbIit ANEKTPUYECKUI OIIpOC;
TOK»
99- | [ToBTOpEHHUE TeMBbI «MarHUTHBIC YcTHbII
100| spnenmsy» OTIpOC;
101 | UToroBas KOHTpOJIbHAs paboTa
Ne 9 3a xkypc 8 kiacca
102 | BaknrouuTEeNBHBIN YPOK.
[TonBeneHue UTOroB

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YHEHUKA
A.B. Ileppiukun ®@usuka-8kia 2017 M.

Hpoda;l

METOANUYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

A.B. Ilepoimkua @usuka-8xka 2017 M. JIpoda
H.B. ®unonosuu Meroauueckoe nmocodue 2015 M. Jlpoda

A.E. Mapon, E.A. Mapon CamocTosiTeNIbHbIE B KOHTPOJIbHBIE paboThI-8 kiace 2017 M. Ipoda




B.B. llaxmarosa ,O.P. lledep uarnoctuueckue padots! -8 kiacc 2016 M. Ipoda
A.E. MapoH, E.A. Mapon, C.B. Ilo3oiickuit Cooparnk Bomnpocos u 3agau 2015 M. Ipoda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH UHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru
http://lwww.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/


http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru/
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYJIOBAHHUE

O6opynoBanne kaOuHETa

1. Jocka yueOHast MarHuTHas 2

2 .Cron yuntensckuit 1

3. Cryn yuutenbekuit 1

4.1lka¢ 4

5. Cron yuennueckuii 18

6 .Cryn yuennueckuii 36

7 .Crenpg «KpaTHbie U 10JbHBIE SIUHUIIBD 1

8. Tabmuma «HexoTopeix Gpusndeckux BeaudnH B cucreme CH» 1
9.IIpaBuna mo TexHuKe 0€30TaCHOCTH TPH BBITIOJIHEHUE JabopaTopHOit paboTh! 1
10. [Maciopt xabunera 1

11. HOyTOYK

12. mpoexTop
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