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IHHOACHUTEJIBHASA 3AIIMCKA

Coneprxanue mporpamMmbl HaIIpaBieHO Ha (GOPMUPOBAHHUE €CTECTBEHHOHAYYHOI IPaMOTHOCTH
y4aluxcs HOPraHu3anunio n3ydeHus (U3MKN Ha IeSITeIbHOCTHOM OCcHOBE. B Hell yunThiBaroTCs
BO3MOKHOCTH TipeamMeTa B peanuzaiuu TpedoBanuii ®I'OC OOO k nmiaaHupyeMbIM TUYHOCTHBIM U
MeTanpeIMETHBIM pe3yIbTaTaM 00yUEeHHUs, a TAKKE MEKIIPEAMETHBIE CBSI3U €CTECTBEHHOHAYYHbIX
y4eOHBIX IPEAMETOB Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHus.

Mertoandeckne peKOMEHAINH [0 CO3AaHUI0 M (DYHKIIMOHUPOBAHHIO B 00I1I€00pa30BaTEIbHBIX
OpraHMu3alusaX, PaclooKEHHbBIX B CEIbCKOM MECTHOCTH U MaJIbIX TOPOJiaX, IIEHTPOB 00pa30BaHUs
€CTeCTBEHHO-HAYYHOW M TEXHOJIOTHYECKON HalpaBIeHHOCTEW oT 25 Hosi0ps 2022 roxa.

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «®U3UKA»

Kypc ¢pusuku — cuctemooOpa3yromuii 11 €CTECTBEHHOHAYYHBIX YU4€OHBIX TPEAMETOB, MTOCKOJIBKY
(bu3HYecKue 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBJICHHM, U3y4aeMbIX XUMHUEH, OMOJIOTHEH,
acTpoHoMuel U pusnyeckoit reorpadueit. Dusuka — 3TO MPEAMET, KOTOPHIA HE TOJIHKO BHOCUT
OCHOBHOM BKJIaJ] B €CTECTBEHHOHAYYHYIO KAPTUHY MHUpPA, HO U MPEAOCTaBIISIET HanboJiee sICHbIe 00pasIibl
MPUMEHEHHSI HAYy9HOTOMETO/Ia TIO3HAHUS, T.€. CIToco0a MOTydeHHsI TOCTOBEPHBIX 3HAHUI O MHUpE.
Hakoner, ¢puznka — 3To npeaMeT, KOTOPBIN HapsTy ¢ APYTUMHU €CTeCTBEHHOHAYYHBIMHU MPEMETaMHU
JIOJDKEH JaTh IIKOJIBHUKAM TMPECTaBICHUE 00 YBIEKATEIbHOCTH HAYYHOTO MCCIICIOBAHUS U PATOCTH
CaMOCTOSITEIHBHOTO OTKPBITHSI HOBOTO 3HAHMSI.

OpHa U3 TIIaBHBIX 337124 (GU3UYECKOT0 00pa30BaHus B CTPYKType 0011ero o0pa3oBaHus COCTOWT B
(hopMHUPOBAHUH €CTECTBEHHOHAYYHOM IPaMOTHOCTH M MHTEpeca K HayKe Y OCHOBHOM MaccChl
00yJaroIIMXCsi, KOTOPhIE B JAIbHEHIIIEM OyIyT 3aHATHI B CAMBIX pa3HO 00pa3HBIX chepax AesTeILHOCTH.
Ho He MeHee Ba)XHOM 3a71aueil SIBIISIETCS BBIABJIEHUE U ITOATOTOBKA TAJTAHTINBEIX MOJIOIBIX JIIOACH IS
MPOI0JDKEHHS 00pa30BaHMs U JaTbHEHIIIEH MpodecCnoHaIbLHOM NeITeTbHOCTH B 00J1aCTH
€CTECTBEHHOHAYYHBIX HCCIEIOBAHUM U CO3/1aHUU HOBBIX TeXHOJOTHI. COrlIacHO MPUHSATOMY B
MEeXAYHapOAHOM COOOIIEeCTBE oNpeieNieHnIo, EcrecTBeHHOHAayUHasi TPaMOTHOCTh — 3TO CIIOCOOHOCTh
YeJl0BEeKa 3aHMMaTh aKTUBHYIO I'Pa)XIaHCKYIO MO3UIUIO MO 00IIeCTBEHHO 3HAYUMBIM BOIIPOCaM,
CBSI3aHHBIM C €CTECTBEHHBIMU HAayKaMH, U €r0 TOTOBHOCTh HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU
unessMu. HaydHorpaMOTHBIH 4elI0BEeK CTPEMUTCS] y4acTBOBAaTh B apryMEHTUPOBAHHOM OOCYKICHUH
po0JIeM, OTHOCSIIMXCS K €CTECTBEHHBIM HayKaM U TEXHOJIOTHSIM, YTO TPeOyeT OT HEro CIEIYIOIINX

KOMIIETEHTHOCTEH:
— HAY4YHO O0OBACHATH SBJICHHUA,
— OLCHHMBATH U IIOHHUMATb 0COOEHHOCTH HAYYHOI'O UCCJICAOBAaHUI,
— HHTCPpHUPCTUPOBATH JaHHBIC U UCIIOJIB30BaTh HAYYHBIC JOKA3aTCIILCTBA AJId ITOJTYUCHUA BBIBOJOB.

N3yuenne pu3nku cnocoOHO BHECTH pelIaroIInil BKIaJ B OPMHUPOBaHUE
€CTeCTBEHHOHAYYHONUTPaMOTHOCTH 00y4alOIINXCS.

Ha ©6a3e mnentpa «Touka pocra» oOecreunBaercs peanu3aluss 00pa30BaTENbHBIX IPOrpamMM
€CTeCTBEHHOHAYYHOH W TEXHOJIOTUYECKOH HampaBlIeHHOCTEeH, pa3paOOTaHHBIX B COOTBETCTBHU C
TpeOOBaHUSAMH 3aKOHOJATENbCTBA B cepe obOpasoBaHMs M ¢ yuy€ToM pexoMmeHAauuil DenepanbHOTO
omeparopa yueObHoro mnpenmera «®Pusuka». OOpa3oBarenbHas MporpamMma MO3BOJSET HHTETPUPOBATH
peanu3yeMble 371ech MOIXObI, CTPYKTYPY U COJIEpXKaHUe IpU Opranu3anuu oOydeHus (GU3MKU B 8 Kiacce,
BBICTPOEHHOM Ha 0a3e JII000ro u3 JIOCTYMHBIX yueOHO-MeToandeckux komiiekcoB (YMK). Ucnonbs3oBanue
oOopynoBanus eHTpa «Touka pocta» npu peanuzanuu qanHoi OIl mo3BosseT co3aaTh yCIoBuUs:

* JUISl PACIIMPEHUS COJICPKAHUS MIKOJIBHOTO (PM3UUECKOTO 00pa30BaHUS;



* JUIS Pa3BUTHS JIMYHOCTH peOeHKa B mporiecce 00ydeHust (pU3MKH, ero CriocoOHOCTe!, POPMHUPOBAHUS U
YJIOBJIETBOPEHHS COLIMAIBHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH;

* JUTst pabOTHI ¢ OIAPEHHBIMU IIKOJHLHUKAMU, OPraHU3allii UX PA3BUTHS B PA3IIMYHBIX 00JIACTIX
00pa3oBaTebHON, TBOPUECKON JACATEIBHOCTH.

[Tpumensist dpoBeie TabOpaTOpUK HA YpOKaxX (PU3HUKH, yHAITUECS CMOTYT BBIITOJIHUTH MHOXKECTBO
1a00paTOPHBIX PAOOT M SKCIIEPUMEHTOB TI0 IIPOrpaMMe OCHOBHOM IIIKOJIHI.

Nzyuenne pus3nku cnocoOHO BHECTH PEIIAIOIINI BKIA] B OPMHUPOBAHUE

€CTECTBEHHOHAYYHONTPAaMOTHOCTH OOy4alOIIUXCs.



HEJIN U3YYEHUS YYEBHOI'O ITPEJIMETA «®U3UKA»

enun u3ydyenus pu3uky Ha YpOBHE OCHOBHOTO 00IIero 00pa3oBaHus onpezeneHsl B Konmenmmn
npernoaBanus yaeOHoro npeamera «du3uka» B 00pa3oBaTelbHBIX opranusanusax Poccuiickoit
denepanun, peanu3yoluXx OCHOBHbIE 00111€00pa30BaTEeIbHBIC IPOTPAMMBI, YTBEPKAEHHOU pellICHUEM
Komterun MunucrepctBa npocsenienus Poccuiickoit @enepanuu, npotokoi ot 3 aekadps 2019 r. Ne
[1K43BH.

Lenu n3ydenus GU3nKu:

— TIpHoOpeTeHne UHTepeca U CTPEMIIEHUS 00yJaroIINXCsl K HAYYHOMY U3Y4EHUIO

MMpUPOABL, PASBUTHUEC HUX MHTCIIICKTYAJIbHBIX H TBOPUYCCKUX CHOCO6HOCT€I>'I;

— pa3BUTHUE NPEACTABIECHUIN 0 HAYYHOM METO/I€ TO3HAHUS U OPMHUPOBAHUE
HCCIIEA0BATENBCKOTOOTHOIICHHS K OKPYKAIOLIUM SIBIICHUSIM;

— (opMupoBaHUE HAYYHOTO MUPOBO33PEHHS KaK PE3yJIbTaTa U3y4eHUSI OCHOB CTPOCHHUS
Matepun uPpyHIaMEHTATBHBIX 3aKOHOB (DM3HKH;

— (opmHpoBaHHe MPEACTABICHUHN 0 posid (GU3UKH TSl pa3BUTUS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU TEXHOJIOTUH;

— pa3BUTHE MPEICTABICHUA 0 BOBMOXHBIX chepax Oymymier npodeccnoHambHOM
NEeSTETFHOCTH,CBSI3aHHOM ¢ (PM3UKOM, TOATOTOBKA K JaTbHEHIIIEMY 00yUEHHUIO B 3TOM
HaIpaBJICHUU.

JloCcTIKeHHe 3TUX IIeJIe Ha YpOBHE OCHOBHOTO 00IIIero 00pa3oBaHusi 00eCIeunBaeTCst
peleHNeMCIIe IYIOIUX 3a1ay:

— HpI/IO6peTeHI/Ie 3HAHHM O JUCKPETHOM CTPOCHHUH BEIICCTBA, O MCXaHUYCCKUX,
TEIIIOBBIX, JICKTPUYCCKUX, MAHUTHBIX U KBAHTOBBIX SBJICHHUAX;

— IpHOOpeTEeHUE YMEHHI ONUCHIBATh U OOBACHATH (PU3UUYECKUE SIBJICHHUS C
UCI0JIb30BAHNEMITOTYYEHHBIX 3HAaHUH;

— OCBOCHHC MCTOJ0B PCHICHUA HpOCTGﬁIHHX paC‘léTHLIX 3aJa4 C UCII0JIb30BaHHUCM
(1)I/ISI/ILICCKI/IXMOI[6J'ISI‘/‘I, TBOPUYCCKUX U IMPAKTHUKOOPHUCHTUPOBAHHLIX 3a1a4;

— Pa3BHUTHUC YMCHI/Iﬁ Ha6J'IIOI[aTB MMPUPOAHLIC ABJICHWA U BBIIIOJIHATH OIIBITHI, J'Ia60paTOpHI>IC
pa6OTbI HUOKCIICPUMCHTAJIBHBIC UCCIICAOBAHUA C UCIIOJIb30BAHUECM U3MCPUTCIbHBIX HpI/I60p0B;

— OCBOEHHE NMPUEMOB paboThI ¢ MH(popMaIel (U3NIECKOTO COAEpIKaHuUs, BKIIOYAs
MH(OPMAIIHIO OCOBPEMEHHBIX JIOCTH)KEHUSAX (PU3UKHU; aHAJIU3 U KpPUTUYECKOE OLIEHUBaHKE
uH(pOpMaINH;

— 3HAKOMCTBO cO c(hepaMu IpoPecCHOHATBHOM NesTeIbHOCTH, CBI3aHHBIMU C
($u3UKOH, NCOBPEMEHHBIMU TEXHOJIOTMSIMHU, OCHOBAaHHBIMHU Ha JIOCTHIKEHHSIX
(bu3nUIeCcKO HayKH.

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

B cootBerctBrn ¢ PI'OC OO0 ¢pusuka sBnsiercs 00s3aTeNbHBIM IPEIMETOM Ha YPOBHE
OCHOBHOTO 00111ero o0pazoBanus. JlaHHas mporpamma mpeaycMaTpuBaeT u3ydeHue (Pu3uKu Ha
06a30BoM ypoBHE B 8Ki1acce B 00béMe 68 WacoB mo 2 dYaca B HEIEIIO.



COJEP)KAHME YYEBHOI'O IPEIMETA

Pa3gen 1. TemyioBbie ABJIeHUA

OCHOBHBIE TOJIOXKEHHUSI MOJIEKYJIIPHO-KMHETUUYECKOM TEOpUM CTPOEHHs BellecTBa. Macca U pa3mepbl
aTOMOB M MOJIEKYJI. ONBITHI, TOATBEPKIAIOLIUE OCHOBHBIE IIOJIOKEHUS MOJIEKYJIIPHO-KUHETHYECKOU TEOPUH.

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

Temnepatypa. CBsi3b TEMIEPATYPBI CO CKOPOCTHIO TEIIOBOTO JBUKEHUS YACTHII.

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

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

OHeprus TOIUIMBA. Y JeJIbHAs TEIUIOTa CTOPaHMUS.

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

Hemoncmpayuu

. HaGmonenne OpOyHOBCKOTO ABMKCHUS

. Habmonenue muddyznmn

. HabGmonenue siBleHniI cMauyuBaHKS W KaTWJUIAPHBIX SIBJICHUN

. HabGmonenre TenioBoro pacimpeHus Tel

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

. Bugp! Teronepenaun

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

11. HaOmronenue KueHns

12 HaOnroeHue MOCTOSTHCTBA TEMIIEPATYPHI IPH TIIaBICHUH
13. Moeny TeIIoBbIX ABUraTeNeH

Jlabopamopnuwie pabomot u onvimut

1. OnbIThl 0 0OHAPYKEHUIO AEHCTBHS CUIJI MOJIEKYIISIPHOTO MIPUTSKEHUS

2. OnbIThl O BRIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOH COJIM MJIM caxapa

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

4. OmpeneneHue aBjlIeHUs BO3/1yXa B OaJuIoHE MINPULIA

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

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

7. HaOmroieHre n3MEeHEHUs BHYTPEHHEH 3HEPruy Tela B pe3ylibTaTe TeIuionepeiaud U padoThl BHEIIHUX
cuIl

8. UccnenoBaHue siBJICHUS TeTJI000MeHa IPYU CMELIMBAHUU XOJIOTHOM M ropsiueit BObI

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

MCTAJUIMYCCKUM IMUIUHAPOM



10. Onpenenenue yaenpHOM TEMIOEMKOCTH BEIIECTBA
11. UccnenoBanue mporecca UCHapeHust

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

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

Dnektpusaius Ten. [[Ba pona snekTpuueckux 3apsanoB. BzaumoeiictBue 3apsokeHHbIX Tell. 3akoH Kymnona
(3aBUCHMOCTD CHJIbI B3aUMO/ICHCTBHUS 3aPSHKEHHBIX TEJI OT BEJIMUMHBI 3apSAJ0B U PACCTOSIHUSI MEXKY TEIaMHu).

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

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

DneKTpuyecKuil TOK. Y CIOBHSI CYILIECTBOBAHUS AJIEKTPUUECKOT0 TOKa. MICTOUHHMKH MOCTOSIHHOTO TOKA.
JlefcTBUS 27EKTPUYECKOTO TOKa (TEIIOBOE, XMMUYECKOE, MarHUTHOE). DJIEKTPUYECKUH TOK B HKHUIKOCTAX
U razax.

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

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

[ToctostHHbIE MarHuThl. B3auMonencTBue MOCTOSTHHBIX MarHUTOB. MarHuTHoe noJjie. MarHutHoe mose
3eMJIu U €ro 3HauYeHME I )KU3HU Ha 3emiie. OnbIT Dpcreaa. MarHuTHOE MoJie 3JIEKTPUYECKOTO TOKA.
[IpuMeHeHne 3EeKTPOMArHuTOB B TEXHUKE. /[eficTBHE MarHUTHOTO IOJISI HA IPOBOJIHUK C TOKOM.
DJIEKTPOABUTATEIb TOCTOSTHHOTO TOKA. ICroib30BaHME AIIEKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX U
Ha TPaHCIOpPTE.

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

Jemoncmpayuu

DneKTpusaus Tein

JIBa poja AJIEeKTPUUECKHX 3apsiIOB U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell
YCTpoHCTBO U IUCTBUE IEKTPOCKONA

DneKTpocTaTUYeCKas MHIYKIUS

3aKOH COXpAaHEHMS JIEKTPUUECKUX 3apsA0B

[TpoBOTHUKHU U TUAIEKTPUKU

MonenupoBaHue CUIIOBBIX TUHUHN SIEKTPUUECKOTO MO

HcTouHrKH OCTOSSHHOTO TOKA
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JlericTBUS DIEKTPUUECKOTO TOKA

=
o

. 9HeKTqueCKHﬁ TOK B XXUJAKOCTH

-
-

. I'a30BbIl paspsn

=
N

. I/ISMepeHI/IC CHJIbI TOKA aMIICPMETPOM

=
w

. I/I3MepeHI/Ie QJICKTPUYCCKOTO HANPAXKCHUA BOJIBTMCTPOM

[N
s

. Peocrar u marasun COHpOTI/IBHeHI/Iﬁ

=
(6]

. B3aumogeicTBre NOCTOSSHHBIX MarHUTOB

=
(o]

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

o
\]

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

=
oo

. OneIT Opcrena



19. MarnuTHOE 1oJie TOKa. DJIEKTPOMAarHHUT

20. JleiicTBME MarHUTHOTO TOJISl HA IPOBOIHHUK C TOKOM

21 DnekTpoBUraTeNhb MOCTOSHHOTO TOKa

22. VccnenoBanue siBICHUS YIEKTPOMArHUTHOW WHTYKIITHH

23. OnbiTel Dapanes

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

25. DJIeKTpOreHepaTop MOCTOSTHHOTO TOKA

Jlabopamopusie padbomol u onvimot

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

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

ok wn PR

N3Mepenne u perynupoBaHue HAPSIKEHUS

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

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

8. TIpoBepka npaBuiia CIOKEHUS HAPSHKSHHUH MTPH MTOCIIC0BATEIFHOM COSTMHEHUH JIBYX PE3HCTOPOB

9. TlpoBepka mpaBuiia UTsl CHITBI TOKA MTPH APAJIEIEHOM COSAMHEHUH PE3UCTOPOB

10. Onpenenenre pabOTHI AMEKTPHUECKOTO TOKA, HIYIIETO Yepe3 pEe3UCTOP

11. OnpeneneHue MOUTHOCTH IEKTPUUECKOTO TOKA, BBIIEISIEMOM Ha pe3nucTope

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

13. Onpenenenune KIIJ[ narpeBaTemns

14. ViccnenoBaHue MarHUTHOTO B3aUMO/ICHCTBUS MIOCTOSTHHBIX MarHUTOB

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

16. VccnenoBanue AEMCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY

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

18. V3yueHue neiCTBUS MAarHUTHOTO TOJIs1 HA TPOBOJAHUK C TOKOM

19. KoncrpyupoBaHue U H3ydeHHE PaOOTHI SJIEKTPOJBHUTaATEIS

20. Uzmepenue KI1J] anexkTpoaBUraTebHOM yCTaHOBKH

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



IIVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

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

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

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

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

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

l[enuocmu HAYYHO20 NO3HAHUAX

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

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

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

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

Tpyooeoe eéocnumanue:

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

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

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

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

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

HaIMpPaBJIEHHOCTH, OTKPBITOCTh OTBITY ¥ 3HAHUSM JAPYTUX;

— TOBBIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Uepe3 MPAKTHUECKYIO IeATEIbHOCTS;

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



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

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

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

METAINIPEAMETHBIE PE3YJIbTATbBI

YHuBepcanabHbIE TO3HABATEIIbHBIC ICHCTBUSA

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

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

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

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

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

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

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

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

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

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

— IHPOrHo3UpPOBaATbH BOZMOIKHOC JanbHelIIee pPa3BUTUC (1)I/ISI/IIIGCKI/IX IIPOLECCCOB, a4 TAKXKEC BbIIBUI'aTh
MMpEAIOJIOKCHUA 00 ux Pa3BUTHHU B HOBLIX YCJIOBUAX U KOHTCKCTAaX.

Paboma c unghopmayuei:

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

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

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

YHuBepcanbHble KOMMYHUKATHUBHBIC IEHCTBUSA



Obwenue:

— B X0Jie 00CY)XJIeHHs y4eOHOTO MaTepuaa, pe3yJabTaToB JJad0OpaToOpHBIX paboT U MPOEKTOB 33/1aBATh
BOIPOCHI TIO CYIIECTBY OOCYXIaeMOW TEeMbI M BBICKa3bIBaTh WUJICH, HAILICJICHHBIC HA PEIICHHUE 33aa9d U
nojiep kanue OJ1aroxenaTeTbHOCTH OOIICHHMS;

— COIOCTaBJIATh CBOU CYXJIEHUS C CYXKACHUAMU IPYIMX YYaCTHUKOB JMAJIOra, 0OHapyKUBaTh
pasinyue U CXOACTBO MO3ULMI; BEIPAKATH CBOKO TOUKY 3PEHUS B YCTHBIX M IMCBMEHHBIX TEKCTaX;
MyOJIMYHO TPEACTABIATH PE3YJITAThl BBIOJHEHHOTO (PH3UYECKOTO OTBITA (IKCIIEPUMEHTA,

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

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

KOHKPETHOM (pr3nyeckoi mpoOiemsl;

— TMPUHUMATH [IEJIU COBMECTHOM JCSITEIHHOCTH, OPraHU30BBIBATH JIEHCTBUSI 1O €€ JOCTUKEHUIO:
pacrnpenensaTh poyik, 00CYX1aTh MPOIECCHl M Pe3yIbTaThl COBMECTHOU pabOThl; 0000111aTh MHEHHS
HECKOIBKUX JIFOJIEH;

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

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

chopMyIUPOBAaHHBIM YJACTHUKAMH B3aMMOICHCTBHSI.

YHuBepcaabHbIE PErYISTUBHBIE ACHCTBUS

Camoopzanumuuﬂ:

— BBISIBJISTH TPOOJIEMBI B )KU3HEHHBIX U YICOHBIX CUTYaIIUSIX, TPEOYIONIUX IS peIIeHUsT (HU3MISCKUX
3HAHWI;

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

— CaMOCTOSITEJIBHO COCTABIATH aJITOPUTM petieHHs (GU3HMUecKOl 3a1a4yl WU IJIaHA UCCIIEA0BAHUS C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH, apryMEHTUPOBATh MpeiaraeMble
BapUAHTHI PEILICHUII;

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

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

— BHOCHUTDB KOPPCKTHUBEI B AICATCIILHOCTD (B TOM 4YHCJIC B XO BBIIIOJIHCHU A (1)I/I3I/I‘ICCKOFO HUCCICI0BaHUA
nIn HpOCKTa) Ha OCHOBC HOBBIX O6CTO$IT€J'IBCTB, N3MCHHUBIINXCA CHTyaHHﬁ, YCTaHOBJICHHBIX OIJ_II/I6OK,
BO3HHKIIINX pr,Z[HOCTCI‘/’I;

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

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

IMOHUMATb MOTUBBI, HAMCPCHU U JIOTUKY APYyroro.



Ilpunamue ceoa u opyzux:

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

HNPEAMETHBIE PE3YJIbTATBI

ITpenmeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPa’kaTh CHOPMUPOBAHHOCTD y 00yJaIOIINXCS
YMCHHM:

— HCIIOJIb30BaTh MOHATHS: Macca U pasMepbl MOJIEKYJI, TEIJIOBOE JBHKEHUE aTOMOB M MOJIEKYIL,
arperaTHbBIE COCTOSHHS BEIIECTBA, KPUCTAJUINYECKHE U aMOpP(HBIE Tela, HACBHIIIEHHBIA U HEHACHI -
LIEHHBIN 1ap, BIAKHOCTh BO34yXa; TEMIIEpATypa, BHYTPEHHSIS DHEPTUs, TEIJIOBOU JIBUIaTElb;
AJIEMEHTAPHBIN ANEKTPUUECKUH 3apsifl, IEKTPUUIECKOE M0JIE, IPOBOJHHUKHN U TUIIEKTPUKH, TOCTOSHHBIN
NEKTPUYECKUI TOK, MArHUTHOE T0JIE;

— pa3nuuaTh ABJIEHUS (TEIUIOBOE paclliipeHHe/cikaTue, Terjonepeiaiya, TeIoBOe paBHOBECHE,
CMa4yuBaHUE, KAMWUISPHBIC SIBICHUS, UCTIAPEHUE, KOHIEH AU, TIIaBJICHUE, KPUCTAILTA3AIIHS
(oTBepeBaHME), KUIIEHUE, TETUIONEpeada (TeTUIONPOBOTHOCTh, KOHBEKIIHS, H3ITYICHHE); dJICKTPU3AITUS
TeJl, B3aMMOJICHCTBHE 3apsA0B, IEHCTBUSI JIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOICHCTBIE
MarHuTOB, IEMCTBHE MAarHUTHOTO TIOJISI HA TIPOBOIHUK C TOKOM, SJIEKTPOMArHATHASI MHIYKIIHS ) TIO OTIH -
CaHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OTIBITOB, JEMOHCTPUPYIOIIHNX JaHHOE (PU3HUECKOE

SIBJICHHUE,

— pacro3HaBaTh NMPOSIBIIEHUE N3YYEHHBIX GU3NYECKUX SIBJICHUN B OKPYXKAIOIIEM MHUpPE, B TOM YHCIIe
¢buznueckue SBICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSXKEHUE U KalMIIISIPHBIC SIBJICHUS B IPUPO/IE,
KpUCTAILJIBI B IIpUpoae, n3inyuenue ComHila, 3aMep3anue BoJ0EMOB, MOpCKUe Opu3bl, 00pa3oBaHue
POCBI, TYMaHa, UHesl, CHera; 3JIEKTPHUUECKUe SBJICHUS B aTMOc(]epe, 3JeKTPUUECTBO KUBBIX OPraHU3MOB;
MarHuTHOE 1oJje 3eMi, Apeid Moo CoB, poJib MArHUTHOTO MOJIS 71 )KU3HU Ha 3eMJie, MOJISIPHOE CH -
SIHUE; TIPH 3TOM N1E€PEBOIUTH MPAKTUUYECKYIO 3a7]a4y B YUeOHYI0, BBIJICNATH CYILIECTBEHHBIE
CBOMCTBa/MpU3HAKN (PUZNUECKHUX SBICHUM;

— OIIMCbIBAThb U3Y4YCHHBIC CBOMCTBA Tel U (1)I/I3I/ILI€CKI/I6 SABJICHUA, UCIIOJIb3Ys (bHSquCKI/Ie BCIIMYHHBI
(TeMnepaTypa, BHYTPCHHAA SOHCPIUAa, KOJIMYCCTBO TCIUVIOTHI, YACIbHAA TEMI0EMKOCTh BC€IICCTBA,
YAClbHasd TCIUIOTA IVIaBJICHUA, YACIbHAsA TCIIOTA Hap006pa30BaHI/I5I, yYACIbHAaA TEIJIOTa CropaHusa
TOIIJINBA, KOSCI)CI)I/II_II/ICHT IIOJIC3HOT'O ,Z[eﬁCTBHH TEIIOBOM MalllrHbI, OTHOCUTCJIbHASA BJIA)KHOCTH BO3/1yXa,
SHGKTpI/I‘IeCKI/Iﬁ 3apsan, Cujia TOKa, SJICKTPHUICCKOC HAIIPSAKCHUEC, COIIPOTUBJICHUE ITPOBOJHNKA, YACIIBHOC
COIIPOTHUBJICHUEC BCUICCTBA, pa60Ta W MOITHOCTD JJICKTPHUYCCKOI'O TOKa); IIpH OIMUCAHUH ITPABHUJIBHO
TpPaKTOBATb (bHSH‘ICCKI/Iﬁ CMBICJI UCITIOJIB3YEMBIX BCJINYHH, 0003HaYEHUS U CAMHUIIBI (1)I/I3I/I‘I€CKI/IX
BCIINYNH, HAXOAUTH q)OpMy.HBI, CBA3bIBAIOIIUC NAHHYIO (bHSH‘ICCKYIO BCJIMYNHY C APYTUMH BCIINUMHAMU,
CTPOUTH l"pa(l)I/IKI/I HN3YUYCHHBIX 3aBUCHMOCTEN (I)I/I3I/I‘-ICCKI/IX BCJIIMYMH,

— XapaKTepru30BaTb CBOMCTBa TCII, (1)I/I3I/IIIGCKI/IG SABJICHUS U ITPOLCCChI, UCTI0JIb3YSI OCHOBHBLIC
TITOJIOXKCHUA MOJ'ICKy.]'IHpHO-KPIHGTH‘IGCKOfI TCOPpHUU CTPOCHUA BCIICCTBA, IPUHIHAII CYTICPIIO3ULINN mnoJjen
(Ha Ka4CCTBCHHOM ypOBHC), 3daKOH COXpaHCHHA 3apsJad, 3aKOH Owma AJIg ydaCTKa Oe1n, 3aKOH Z[)KOYJ'IH -
.HCHI_[E[, 3aKOH COXpPAaHCHUSA SHCPIrUuu; Ipyu 3TOM JaBaTh CIIOBECHYIO (I)OpMy.]'IHpOBKy 3aKOHa U 3alliChIBaTh
€ro MaTCMaTUYCCKOC BBIPAKCHUC,

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

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



3aKOHBI U (POPMYJIBI, CBS3BIBAIOIINE (PM3UUECKUE BETMUYMHBL: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4un
3aMUCBIBATH KPATKOE YCIOBHE, BBISBIATH HEAOCTATOK JTAHHBIX ISl PEIICHUS 3a/1a41, BEIOMPATh 3aKOHBI
1 GopMyIibl, He0OXOAUMBIE IS €€ PeIeHNs, IPOBOJUTH PACYETHI U CPABHUBATH MOJYYCHHOE 3HAYCHHE

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

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

— TIPOBOJMTH OIIBITHI IO HAOIIOJACHUIO (PU3NIECKUX SIBICHUHN WM (PU3MYECKUX CBOKCTB TEJ
(KanwIsipHbIE SIBJICHUS, 3aBUCHMOCTb JJaBJICHUSI BO3lyXa OT €ro 00bEMa, TeMIIepaTypbl; CKOPOCTH IPO-
11ecca OCThIBAaHUS/HArPEBAHUS TP U3TyYCHNH OT L[BETA U3ITy4aroleH/OTIONaroNnel TOBEPXHOCTH;
CKOPOCTb UCIIAPEHUS BOJIbI OT TEMIIEPATYPhI )KUJIKOCTH U IJIOLIAIN €€ IOBEPXHOCTH; SJEKTPU3AIIHS Tl
1 B3aMMOJICHCTBHE IEKTPUUECKUX 3apAI0B; B3aUMO/IEHCTBUE TIOCTOSTHHBIX MarHUTOB, BU3YyaJIU3alIUs
MarHUTHBIX M0JIEH TIOCTOSIHHBIX MarHUTOB; I€MCTBUS MarHUTHOTO I0JIS HA IPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA AIEKTPOABUraTelIsl IOCTOSIHHOTO TOKa): (OpMYIUpPOBAThH
IIPOBEpsiEMbI€ MPENAIOJI0KEHUS], COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO 000PYI0BaHUS; OMIUCHIBATh
XOJ1 OTbITa U (GOPMYJIUPOBATh BHIBObI;

— BBIIIOJHATH MIPAMBIC U3MCPECHUA TEMIICPATYPHI, OTHOCHTEIIFHOM BIIQXKHOCTH BO3ayXxa, CUJIbI TOKA,
HAIps>KCHUA C UCITOJIb30BAHUEM aHAJIOT'OBBIX HpI/I60pOB 1 JaTYUKOB (1)I/ISI/I'—I€CKI/IX BCJIIMYHH, CPaBHUBATH

pe3ynbTaThl U3MEPEHUH C YIETOM 3aJaHHON aOCOIOTHOM MOTPEITHOCTH;

— MPOBOJWTH MCCIICIOBAHNUE 3aBUCUMOCTH OJTHOM (PM3NUECKOU BEIMYUHBI OT APYTOH C
WCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCHMOCTD COMTPOTHUBIICHHSI IIPOBOJHUKA OT €TO JIJTUHBI,
TIJIOIATA TTOTIEPEYHOTO CEYCHUS M YICIBHOTO COMPOTUBIICHUS BEIECTBA IMPOBOIHUKA; CHIIBI TOKA,
HIYIIEro Yepe3 MPOBOIHUK, OT HAMPSHKEHUS Ha TPOBOIHUKE; HCCIIEI0OBAHNE TIOCIICIOBATEIHFHOTO H T1a-
paUIETLHOTO COEAMHEHUH TTPOBOJHUKOB): TIFIAHUPOBATh MCCIICIOBaHNE, COOUPATh YCTAHOBKY U
BBITIOJTHATE U3MEPEHUS, CIACAYS MPEAT0KEHHOMY IIIaHy, (PUKCHPOBATH PE3yJabTAThI OJTY4CHHOU
3aBMCHMOCTH B BHJIC TaOJIMI ¥ TPaUKOB, JAeJIaTh BHIBOJIBI 110 PE3yJbTaTaM HCCIICIOBAHNS,

— MIPOBOAMUTH KOCBEHHBIE U3MepeHUs (PU3NUECKUX BeNUYHH (yIeIbHas TeIJI0EMKOCTh BEIIECTBa,
COMPOTHBIICHUE MMPOBOIHUKA, PA00OTA U MOILIHOCTb AJIEKTPUUECKOIO TOKA): IJIAHUPOBATH U3MEPEHHUS,
coOuparh SKCIIEPUMEHTANIBHYIO YCTAHOBKY, CIIEAYsI MPEAT0KEHHON HHCTPYKIIUHU, U BBIYUCIIATH

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

— XdpaKTCPHU30BaATb IIPUHIUIIbI I[eﬁCTBHﬂ N3YYCHHBIX HpI/I60pOB N TCXHHUYCCKHUX yCTpOﬁCTB C OHOpOﬁ
Ha UX OIMKUCaHUsA (B TOM 4YHCJIC: CUCTEMA OTOINICHUSA JOMOB, TUT'POMETP, I1apOBasi Typ6I/IHa, aMIICpMETp,
BOJIbTMCTD, CUETUYHK BHeKTqueCKOﬁ OHEPTUH, SJICKTPOOCBCTUTCIILHBIC HpI/I60pBI, HarpeBaTCJIbHbIC
3J'IeKTp0HpPI60pI>I (HpI/IMepH), QJICKTPUYCCKUC ITPCAOXPAHUTCIIN, SJICKTPOMATHUT, DJICKTPOABUTATCIIb
IIOCTOAHHOTI'O TOKa), HCIOJIB3Yyd 3HAHUA O CBOMCTBaX (I)I/ISI/I‘IGCKI/IX SIBJICHUU U HCO6XOI[I/IMBIG
(I)I/IBI/ILICCKI/IC 3aKOHOMCPHOCTH;

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

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



(bu3MYECKUX 3HAHMI B IOBCETHEBHOM JKMU3HHU I 0OecTieueHus: 6€30MacHOCTH Py 00paIieHuu ¢ mpuodo-
pamMu ¥ TEXHHYECKUMHU YCTPOMCTBAMU, COXPAHECHHUS 3I0POBbsI M COOTIOACHHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUSI B OKPY>KaIOIIeH cpee;

— OCYIIECTBIISATH MOUCK MHPOPMAIUN PU3NIECKOTO CoepKaHus B ceTh VIHTEpHET, Ha OCHOBE
UMEIOIIUXCS 3HAHUIA U TIYTEM CPAaBHEHUS JOTIOTHUTEBHBIX HCTOYHUKOB BBIICTATH HHPOPMAIIHIO,

KOTOpasi SIBJISIETCS IPOTUBOPEUNBOM WIIM MOKET ObITh HEIOCTOBEPHOI;

— HCIIOJIb30BAaTh MPH BHITIOJIHEHUH Y4eOHBIX 33/IaHUI HAyYHO-TIOMYJISIPHYIO INTEPaTypy PU3NIECKOTO
COJIEpKaHus, CIIPaBOYHbIE MaTepualbl, pecypcsl cetu VIHTepHeT; BIaaeTh IpuéMamMmu
KOHCTIEKTHPOBAHUS TEKCTa, peoOpa3oBanus MH(POPMAILINK U3 OJTHON 3HAKOBOW CHCTEMEBI B JIPYTYIO;

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

MOHATUIHBIN anmapaT Kypca (pU3UKH, COTPOBOXKAATH BHICTYIUIEHHUE MTPE3eHTAIINEH;

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

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



TEMATHYECKOE IINTAHUPOBAHHUE

TBOPEHHEM Pa3JIMYHBIX BEIIECTB B BOJIC;
Pemrenue 3a1a4 1o oneHHBaHHIO KOJINYECTBA AaTOMOB MJIM MOJIEKYJI B
equHUIe 00BEMa BelIeCTBA;

AHan3 TeKCTa JIPeBHUX aTOMHUCTOB (Hanmpumep, GpparMeHTa MmosmMbl
Jlykpeuus «O nmpupoze Beleii» ) ¢ n3IoKeHneM 000CHOBaHUH
aTOMHOIf ruIoTe3s! (CMBICIIOBOE UTeHHE). OlleHKa yOe M TeIbHOCTH
9THX 000CHOBAHUH;

OO0BsicHeHHEe GPOYHOBCKOTO ABMKEHHUS, siBJICHUs 11 y3nnn
pas3IHYHi MEX1y HUMH Ha OCHOBE MOJIOKEHU I MOJIEKYJISIPHO-
KHHETHYECKOH TEOPHU CTPOCHHUSI BEIIECTBA;

OOBsICHEHHE OCHOBHBIX Pa3JIMUMi B CTPOCHHUHU I'a30B, )KHJKOCTEH N
TBEPJIBIX TEJI C HCIOIB30BAHUEM MOJIOKEHU I MOJIEKYISIPHO-
KHHETHYECKOH TEOPHU CTPOCHHUSI BEIIECTBA;

TIpoBesieHNE OMBITOB 110 BBIPAIMBAHUIO KPUCTAJUIOB TOBAPEHHOIT
COJIM MJIM caxapa;

TIpoBesneHue 1 O0BSCHEHUE OMBITOB, JIEMOHCTPHPYIOMIUX
KaIMJUISIPHbIC SBJICHHS U SBJICHHE CMAaYHBAHUS,

OOBsiCHEHHE POJIH KAWL PHBIX SBICHHH JUIS TOCTYIUICHHS BOJBI B
opranusm pactennit (MC — Guonorus);

Ha6umionenue, nposeieHHe U 00bSICHEHUE OMBITOB 10 HAOIIOACHHIO
TEMJIOBOTO PACIIMPEHUS I'a30B, JKUIKOCTEH U TBEP/BIX TEI;
OObsCHEHNE COXpaHEeHHUs1 00bEMA TBEPABIX TEJ, TEKY4IECTH
JKUAKOCTH (B TOM YHCJI€, PA3HHUIIbI B TEKYUECTH JUIs Pa3HBIX
JKHJIKOCTEH ), TaBJICHHS Ta3a;

TIpoBeseHKE OMBITOB, IEMOHCTPUPYIOIINX 3aBUCHMOCTb AaBICHHS
BO371yXa OT ero 00bEMa 1 HarpeBaHUS HITH OXJTAXKICHUS, U UX
00BsCHEHHE HA OCHOBE aTOMHO-MOJICKYJISIPHOTO YUCHHUS;

AHanu3 NpakTHYECKUX CUTYallUid, CBI3aHHBIX CO CBOMCTBAaMH I'a30B,
JKUJKOCTEH U TBEPABIX T,

Ne | HanmenoBanue KouanyecTBo yacos Jara Buasl gesitesibHOCTH Buasl, DyIeKTpoHHBIe (HU(PPOBbIe) 00pa3oBaTeJbHbIe Pecypchl
n/n | pa3aeaoB u TeM H3yYeHHs hopmbr
porpaMmsi BCEro | KOHTPOJbHbIE | MPaKTHYeCKHE KOHTDOJISt
padoThI padoThI
Paznen 1. TenioBbie siBJIeHHS
1.1. | Crpoenne u cBoiictBa | 7 0 0 01.09.2022 | HabutoieHne ¥ HHTEPIIPETAlNs OMBITOB, CBHJIETEILCTBYIONIHX 00 VerHbli http://school-collection.edu.ru http://fcior.edu.ru
BellecTBa 23.09.2022 | aTOMHO-MOJIEKYJIIPHOM CTPOEHHH BEIECTBA: OIBITHI C Pac- orpoc; 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/
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26.09.2022
20.12.2022

OG6GOoCHOBaHHE MPABHI M3MEPEHUS TEMIIEPATYPBI;

CpaBHEHHE Pa3IMYHbIX CIOCOOOB N3MEPEHHUS H LIKAJ TEMIIEPATyPBbI;
Habumonenue n 00bICHEHUE ONBITOB, IEMOHCTPUPYIOIIHX
H3MEHEHHE BHYTPEHHEH SHePruy Tejla B pe3yJibTaTe TEILIONepeiaun
" pabOoTHI BHEITHUX CHIL;

Habmoienne 1 00bsCHEHHE OIBITOB, 00CYKIE€HHE MPAKTHUSCKUX
CHTYaLHil, IEMOHCTPUPYIOLINX PA3IHYHbIC BUBI TEIUIONEPEIadn:
TEIUIONPOBOJHOCTb, KOHBEKIHIO, H3IIyYeHHE;

HccinenoBaHue sBICHHS TEINIO0OMEHA ITPU CMELINBAHUY XOJIO{HOM
U ropsiaeil BOJBI;

Ha6uto/ieH1e yCTaHOBIICHHUS TEIIOBOrO PABHOBECHS MEX/Ly ropsideit
¥ XOJIOJHOU BOJIOM;

Omnpeznenenne (M3MepeHNE ) KOJIMIECTBA TEIUIOTHI, IIOJy4EHHOT'O
BOJIOH TIPH TEIIIO0OMEHE ¢ HarPEeThIM METAIUTMYECKHM LIHINHIPOM;
Onpenenenne (M3MepeHne) yIeIbHON TEMIOEMKOCTH BEIIECTBA;
Perenne 3a/1a4, CBsI3aHHBIX C BBIYMCICHUEM KOJINYECTBA TEIIOTHI K
TEIUIOEMKOCTH MPH TEII000MEHE;

AHaJIM3 CUTyalUi IPaKTHYECKOr0 HCIIOJIb30BaHHUS TEIIOBBIX
CBOMCTB BEILIECTB M MaTEPHAJIOB, HAIIPUMED B LEJISIX SHeproche-
PEXKESHHSL: TEIIOM30JISIH S, SHEProcOeperarIue Kpblim,
TEPMOAKKYMYJISITOPBI | T. JL.;

Ha6uoienne siBiieHnit HCTapeHHst U KOHICHCAINH;

HccnenoBanue mporecca HCIapeH st pa3IMuHbIX KU KOCTEH;
OO6BbsCHEHHE SBJICHHUI HCIIAPEHUS ¥ KOHICHCALINH HA OCHOBE
ATOMHO-MOJICKYJISIPHOTO Y4CHHS;

Hab6monenne 1 00bsicCHEHHE TTpoLiecca KUIEH s, B TOM YUCIIe
3aBHCHMOCTH TEMIIEPATYPbl KUIICHHUS OT AaBJICHHS;

Omnpeaenenue (M3MEpPEHNE) OTHOCUTEIBHON BIAXKHOCTH BO3/1yXa;
Ha6uoienne nporiecca 1iaBieHHs: KPUCTAIIMYECKOro BelecTBa,
HanpUMep JbJa;

CpaBHEHHE MPOLECCOB MJIABICHHUS KPUCTAIUINYECKUX T U
pa3MsrdeHus Ipu HarpeBaHUK aMOP(HBIX TeI;

Onpenenexue (M3MepeHNEe) yASIbHOM TEMIOTHI IIABJICHUS JIbJA.
OOBbsicHEHHE SBICHUH MIABJICHUS M KPUCTAUIM3AL MM HAa OCHOBE
ATOMHO-MOJICKYJISIPHOTO Y4EHHS;

Perenne 3a1a4, CBA3aHHbBIX C BBIYUCICHUEM KOJINYECTBA TEIIOTHI B
npolreccax TeIIonepeady Npu MIaBJICHHN U KPUCTAUIH3ALUH,
HCMAPeHUH M KOH/ICHCALUH;

AHanu3 CUTyalui MPaKTUYECKOro NPUMEHEHU S SIBICHHI MIaBICHUS
M KPUCTAJUIN3ALUH, HAIPUMED, MOJY4EHHE CBEPXYHCTHIX
MaTepUasoB, COJEBas rPeka u Jp.;

Ananu3 paboThl 1 00bICHEHNE IPHHIMIIA JEHCTBUS TEIIOBOr0
JIBUTATEJIS;

BolunciieHne KOIMYECTBA TEIIOTHI, BHIACISIONICIOCS TP CrOPaHUI
pa3nuuHbIX BUAOB TorumBa, 1 KI1/] nBurartesns;

OO6cyxaeHHE 9KOTOTHUECKUX TOCTIEACTBHI HCITOIb30BAHHS
JBHUraTeseil BHYTPEHHEro CrOpaHtsl, TEIIOBBIX U THAPODIICK-
tpoctanuii (MC — 3KOJIOTHS, XUMHSI);

KonTponbnas
pabora;

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/

Hroro no pazgeny
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Paszen 2. DyleKTpUYeCKHe H MATHUTHDIE SIBJICHHSI



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://www.fizika.ru/
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2.1. | DaexTpuyeckue 7 21.12.2022 | HaGnroneHue U POBEACHUE ONBITOB 110 3JIEKTPU3ALUH TEI IIPU Iucsmennsiii | http://school-collection.edu.ru http://fcior.edu.ru
3apsabl. 3apsiKeHHbIE 27.01.2023 | conpruKOCHOBEHHH M HHYKIHEH; KOHTPOJIb; http://www.fizika.ru http://college.ru/fizika/
TeJa M uX Ha6mionenne 1 00bsicHeHHE B3aUMOICHCTBUSA OJJTHOMMEHHO H http://www.school.mipt.ru http://kvant.mccme.ru/
B3aHMojeiicTBHe Pa3HOMMEHHO 3apsKEHHBIX TElT; http://www.e-science.ru/physics http://nano-edu.ulsu.ru
OOBsiCHEHNE MPUHIIUIIA JeHCTBUS AIIEKTPOCKOIA; http://www.all-fizika.com/
OOBsicHEHHE SBICHUH DIICKTPHU3AIHH IPH CONPUKOCHOBEHUH TEI U http://interneturok.ru/ru
MHJYKIHEH ¢ UCII0JIb30BAHNEM 3HAHUH O HOCUTEJISAX NEKTPHUSCKUX http://elkin52.narod.ru/ http://www.all-fizika.com/
3apsi/iOB B BEIIECTBE;
Pacrio3HaBaHue 1 00'bSICHEHHUE SBJICHMUIT 3JIEKTPU3ALIUH B [10-
BCE/JHEBHOM XHU3HHU;
Ha6untoieHne 1 00bsCHEHHE OIBITOB, HILTIOCTPHPY IOIIUX 3aKOH
COXPaHEHHs NEKTPHIECKOr0 3apsija;
HaG6uto/1eH1e OMBITOB MO MOJIEINPOBAHNIO CUIIOBBIX JIMHHIT
3JIEKTPUYECKOTO MOJIS;
HccinenoBaHue ACHCTBUS 3IEKTPUUECKOTO MOJIS HA TPOBOAHUKH U
JIMBIICKTPUKH;
2.2. | MocTostHHbII 20 28.01.2023 | HaburoieHuE pa3IMIHbIX BH/IOB JEHCTBHS DJICKTPHYECKOTO TOKA H KonrposneHas | http://school-collection.edu.ru http://fcior.edu.ru
IJIeKTPHYECKHIi TOK 14.04.2023 | oOHapyxeHHE YTUX BUIOB ACHCTBUS B ITOBCEAHEBHOI KU3HH; pabora; http://www.fizika.ru http:/college.ru/fizika/
COopKa 1 HCIIBITAHUE YIEKTPUUECKOM LT MTOCTOSIHHOI0 TOKa; JlaGoparopnas | http://www.school.mipt.ru http://kvant.mccme.ru/
M3MepeHne CHIIBI TOKA aMIIEPMETPOM; pab6ora; http://www.e-science.ru/physics http://nano-edu.ulsu.ru

M3MepeHne 3IeKTPHYECKOr0 HAPSKEHHS BOIIBTMETPOM;
TIpoBeseHNe 1 00BCHEHUE OINBITOB, IEMOHCTPHUPYIOLIMX
3aBHCHUMOCTb 3JICKTPHYECKOT'0 COMPOTUBIICHUS IPOBOJIHUKA OT €T0
JUIMHBI, TUIOIIA/H TONEePEYHOro CeUeHHs U MaTepuaa;
HccnenoBaHue 3aBHCHMOCTH CHIIBI TOKA, TPOTEKAIOIIEro yepes
PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HANPSIKEHHSTHA
pesucrope;

IIpoBepka npaBuiia CI0KEHHUS HAPSDKEHUH TTPU MOCIE10BATEIbHOM
COEIMHEHHH JIBYX PE3HCTOPOB;

TIpoBepka npaBuia [JIst CUJIbI TOKA MPH NapaieIbHOM COeANHEHHH
PE3UCTOPOB;

AHanu3 CUTyalui MOCIe10BaTeNIbHOTO U MapasieIbHOro
COEIMHEHU S TPOBOJHUKOB B JIOMAIIHUX JJICKTPHUYECKUX CETSIX;
Penrenue 3anad ¢ ucnonabzopanneM 3akona Oma u hopmya pacuéra
9NEKTPUYIECKOTr0 CONPOTUBIICHUS IIPU OCIE0BATEILHOM H
napasuiesIbHOM COeANHEHUHU IPOBOHHKOB;

OmnpeneneHne paboThI ICKTPHISCKOr0 TOKA, IPOTEKAIOIIETro Yepe3
pesucrop;

Omnpe/eneHne MOLIHOCTH IEKTPHYECKOr0 TOKA, BBIACIIEMOIl Ha
pesucrope;

HccnenoBanue 3aBHCHMOCTH CHJIBI TOKA Y€Pe3 JTAMIIOUKY OT
HaINpsDKEHUS HA HEW;

Omnpenenenne KI1/] narpeBatens;

HccnenoBanue nmpeobpa3oBaHust SHEPTUH IIPH MOAbEME Tpy3a
9JIEKTPOABHUIATEIICM;

OOBsiCHEHHE YCTPONCTBA U IPHHIMIA JCHCTBHS TOMANIHUX
9JIEKTPOHATPEBATEIBHBIX TPHOOPOB;

OOBsiCHEHHE TPUYUH KOPOTKOTO 3aMbIKAHHS M TPUHIIKIIA 1CHCTBH
MIAaBKUX MPEJOXPAHUTENCH;

Pemenne 3aga4 ¢ ucnosnb3oBanneM 3akoxa Jxoymsi—JleHia;
Ha6toeHne BO3HHKHOBEHHSI 3JIEKTPHYECKOr0 TOKA B KHAKOCTH;

http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/ http://www.all-fizika.com/
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2.3. | MarHuTHbIe SIBJIEHUS 6 2 17.04.2023 | UccienoBaHHe MArHUTHOTO B3aHMOJACHCTBH S TOCTOSHHBIX JlaGopatopuas | http://school-collection.edu.ru http://fcior.edu.ru
05.05.2023 | maruuros; pabora; http://www.fizika.ru http://college.ru/fizika/
M3ydyenyre MarHMTHOT O T10JIsl HOCTOSTHHBIX MAarHUTOB IPH X http://www.school.mipt.ru http://kvant.mccme.ru/
00bEIMHEHNH U Pa3/IeICHUH; http://www.e-science.ru/physics http://nano-edu.ulsu.ru
IIpoBeneHne OMBITOB 10 BU3YyaIN3alluH MOJIs TOCTOSHHBIX http://www.all-fizika.com/
MarHHTOB; http://interneturok.ru/ru
H3ydenue sBIeHHs HAMAarHUYHBAHHs BEIECTBA; http://elkin52.narod.ru/ http://www.all-fizika.com/
HccnenoBaHue AEHCTBUS IEKTPUYECKOrO TOKA HA MArHUTHYIO
CTPEJIKY;
IIpoBe/ieHHE OIBITOB, IEMOHCTPUPYIOIIUX 3aBUCUMOCTb CHIIBI
B3aMMOJEHCTBUS KATYIIKH C TOKOM M MAarHUTa OT CHJIBI U Ha-
MpaBJIEHHs TOKA B KaTYIIKE;
AHaJIN3 CUTYyal Nl PaKTHYECKOTO IIPUMEHEHHUS HJIEKTPOMAarHuToB (B
OBITOBBIX TEXHUYECKUX YCTPOICTBAX, IPOMBIIUICHHOCTH,
MeIHIHHE);
N3y4eHue AeicTBUS MarHUTHOTO MOJISL HA TIPOBOJHHK C TOKOM;
N3y4eHue e CTBH IEKTPOBUraTEIIs;
H3mepenne KITJ] anekrpoBurareIbHONl yCTaHOBKH;
Pacrio3HaBaHue U aHAJIM3 PA3IHYHBIX IPHMEHEHHUH JIEKTPO-
JBUraTesel (TpaHCcmopT, OBITOBBIC YCTPOMCTBA U IIP.);
2.4. | DnekTpoMaruuTHas 4 0 08.05.2023 | OmbITHI 10 HCCIESOBAHUIO SBJICHUS YJIEKTPOMArHUTHON MHIIYKIIHH: Yerubiit http://school-collection.edu.ru http://fcior.edu.ru
MHAYKIHS 31.05.2023 | uccienoBanne U3MEHEHHUIT 3HAaUCHHSI U HANPABICHUS orpoc; http://www.fizika.ru http://college.ru/fizika/
HMH/yKIIMOHHOTO TOKa; IMucemennsiii | http://www.school.mipt.ru http://kvant.mccme.ru/
KOHTPOJIb; 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/
HWroro mo pasneiy 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68 10

YACOB IIO ITPOTPAMME
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IHOYPOYHOE INTAHUPOBAHUE

Ne | Tema ypoka KounyecTBo 4acos Jara Hcnonb3y
n/n H3y4YeHUsl | eMble
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE
ecypchbl
padoThI padoThI pecyp
Touku
pocra
1. | MHCTpYyKTaX 110 TEXHUKU 1 0 0 O3HakOMJIEHU
6e3omnacHoctu. OCHOBHBIE e
TIOJIOKCHUS MOJICKYIISIPHO- .
. ¢ uudposoit
KHHETUICCKOUTEOPUN CTPOCHHUS
BemecTBa. OnbITHI, naboparopueit
MTOATBEPIKTAIOIINE OCHOBHBIC «Touka
ITOJIOKCHU A MOJICKYJIIAPHO- pocrta»
KMHETUYECKOU TEOPUH
JemoHcTpanm
2. | Macca u pa3Mepbl aTOMOB U 1 0 0 q
MOJICKYIT .
Y Ha UGpoBOI
3. | Mogenu tBépmOTO, KMakoro u | 1 0 0 nmaBopaTopun
ra3z000pa3HOro COCTOSTHUMN
«13mepenune
BEIECTBA
TEeMIIepaTypbl
4. | Kpucrammmdeckue u amopdubie |1 0 0 N
TBEpJIBIE TENA
Hudp. Jlad.
5. | OOBsicHEHHE CBOMCTB ra3os, 1 0 0
«Touka
KUAKOCTEN U TBEPIBIX TET HA pocTay
OCHOBE TIOJIOKEHU I
N ®poHTaNIbHAS
MOJIEKYJISIPHO-KUHETHYECKO I
TeopHH nabopaTopHas
aboTta Ha
6. | CmaunBaHHE U KalWJUIAPHBIC 1 0 0 p
siBlieHUs. TeroBoe audp. 1ad.
paciupeHue 1 cKaThe
7. | CamocrosiTenbHas padoTa 1o 1 0 0
Teme «CTpoeHHEe U CBOMCTBA
BEII[ECTBA»
8. | Temmeparypa. Buyrpennss 1 0 0
SHEprus
9. | CnocoObl U3MEHEHHMSI 1 0 0
BHYTpPEHHEH SHEpruun
10. | Buasl Teronepenavn: 1 0 0
TETUIONPOBOAHOCTh, KOHBEKITHS,
U3Iy4YeHue
11. | Konan4decTBO TEIIOTHI 1 0 0




12.

VaenpHas TEI0€MKOCTh
BCIICCTBA

13.

Pemenne 3amad, CBA3aHHBIX C
BBIYHCIICHUEM KOJIUYCCTBA
TEIJIOTHI ¥ TEIIOEMKOCTH MPHU

TEILUIOOOMEHE

14.

JlabopaTtopnast padota Nel
«HccnenoBanue SBICHUS
TEII000MEeHAa IPY CMEITUBAHUN

XOJIOJTHOW U TOPSTYE BOJBD)

Hudp. Jlad.

«Touka
pocTa»

15.

JlabopaTtopHas paboTta Ne2
«OmnpeneneHue ynenpHON
TEIUIOEMKOCTH BEIIECTBAY

Hudp. Jlad.

«Touka
pocTay

16.

DHeprus TOInBa. Y IeIbHast
TEIJI0OTa CTOPAHMS

17.

3aKOH COXpaHEHUs U
MPEBPALLEHUS SHEPTUHU B
MEXaHUYCCKUX U TCIIJIOBBIX

mporeccax

18.

KonTtponsnas padorta Nel mo
Teme «TerioBbIe SBICHUS»

19.

[InaBnenue u oTBEpICBaHUE
KPUCTAJUTMYECKUX BEIIECTB

20.

y,[[eJ'IBHaﬂ TCILIOTA IIJIaBJICHUA

21.

Pemenne 3aJa4 Ha IIJIaBJICHUEC U
OTBCPACBAHUC
KPpUCTAJUIMYCCKUX BCHICCTB

22.

[Tapoo6pazoBanue u
KoHJeHcanus. Mcnapenue

23.

Kunenue. Y nenbHas Temnora
napooOpazoBaHUs

24,

Pemenue 3amay. TemmooOMmen
U TEIJIOBOE PaBHOBECHE.
VYpaBHeHHE TEIIOBOro OanaHca.

25.

Bnaxxnocts Bo3ayxa.
JIaGopatopHas paboTa Ne3
«OmnpezeneHre OTHOCUTEIbHOMN
BJIQKHOCTH BO3JIyXa»

udp. JIab.

«Touka
pocTta»




26.

[TpuHIMTBI pabOTHI TETIIIOBBIX

JIBUTaTeIei

27.

KII[ TermoBoro aBuratess.
TennoBbie ABUTATENH U 3aIlIUTA
OKpYKaroILEen Cpeibl

28.

KonTponsnas padora Ne2 no
teme «TeroBeie mpoecch»

29.

DneKkTpu3aIus Ted.
B3anmoeiictBre 3apsKeHHBIX

TEI

30.

3akon Kynona

31.

DNEeKTPUYECKOe ToJIe

32.

[IpuHnun cyneprno3unun
AIEKTPUYECKUX TTOJIEH.
Hocwnrenu snexkrpuuecknx

3apsoB

33.

Crpoenue atoma

34.

[TpoBOAHMKY ¥ TUIIEKTPUKH

35.

CamocrosTenbHas pa60Ta o
TEMC ((BJ'IGKTpI/I‘{eCKI/Ie 3apsabl.
3ap${}KeHHI>Ie TCJ1a U UX
B3aHMO,I[eI>'ICTBPIC>>

36.

DNEeKTPUUECKUN TOK.
HcTouHrKH TOCTOSTHHOTO TOKA

37.

3J'IeKTpI/I‘IeCKa$I O CIIb

38.

DNEeKTPUYECKUI TOK B
Mmetannax. JlencrBus
AIEKTPUYECKOTO TOKA

39.

Cuia Toka

40.

JIaGopatopHas padota Ne 4 o
teme «COOpKa U IpoBepKa
paloTHI PIEKTPUUECKOH LIenn
MIOCTOSITHHOTO TOKa»

Mudp. JIab.

«Touka
pocTta»




41.

DNEKTPUUECKOE HANIPSHKEHHE

42.

Jlaboparopuas paboTa Ne5
«M3MepeHue u peryaupoBaHKe

HATPSHKCHUSDY

43.

ConpoTuBieHue IPOBOJHHKA.
VY nenpHO€e CONPOTUBIIEHUE

44,

3axon Oma 11 yyacTka Lenu

45.

Pemrenne 3anau Ha pacuer

COIIPOTUBJICHUWA ITPOBOJHUKA

46.

JlabopaTtopHas pabota Ne6
«M3Mepenune u peryinpoBaHue

CHJIBI TOKa»

47.

JlabopaTtopnast pabota Ne 7
«HccnenoBanue 3aBUCHMOCTH
CHJIBI TOKA, UAYIIETO Yepes3
PE3UCTOP, OT COMPOTHBIICHHSI
pe3uCTOpa U HAIPSDKEHUS Ha
pe3ucTope»

48.

HOCJ’IG,Z[OB&TCJ'IBHOC u
napajiji€JbHOC COCIUHCHNE
IIPOBOIHHUKOB

49,

Pemenne 3aJa4 Ha COCIUHCHHEC
IIPpOBOIHHUKOB

50.

Pabora 1 MOIIIHOCTH
ANEKTPUYECKOTO TOKA

51.

JIaGopatopHas paboTa Ne§
«HccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA, UAYLIETO Yepes3
JAMII0YKY, OT HaIllpsDKEHUs Ha
HEW»

52.

3akoH Jlxoyns - Jlenua

Mudp. JIab.

«Touka pocray
JleMoHcTpanus
¢ udp naob.
«H3yuenue no
CJIEI0BATEIIBH(
I'0 COCIMHCHNA
IMPOBOAHUKOB),
n

«M3yueHue na4
paJLIEIBHOTO
COCAUMHCHUA
IMPOBOAHHUKOB),

Hudp. Jlad.

«Touka pocray




53.

DIEeKTPUYECKUE LIETIH U
MOTPEOUTENN SIEKTPUIECKOI
sHepruu B ObITy. KopoTkoe

3aMbIKaHUC

54.

Pemenue 3anay Ha paboTy u
MOIITHOCTH JEKTPHUIECKOTO TOKA

55.

KonTponbHas paboTa no teme
«PaboTta 1 MOIIHOCTH
AIIEKTPUYECKOTO TOKa

56.

MarnauTHO€E TI0J1e
ANEKTPUIECKOTO TOKa. ONBIT
Opcrena

S7.

HOCTOSIHHI)Ie MarHuThI.
MaruutHOE 110J1€ 3EMIIU U €T0
PO YIS )KU3HU Ha 3emiie

58.

Jlaboparopuas padoTa Ne 9
«3yuenue nencTBus
MarHWTHOTO TIOJISI Ha
MIPOBOJTHUK C TOKOM

Hudp. Jlad.

«Touxka
pocTa

59.

JleiicTBue MarHUTHOTO TOJIS Ha
MIPOBOJIHUK C TOKOM.
DIIEeKTPOABUTATEITh
MTOCTOSTHHOTO TOKa

60.

JlaGopaTtopHnas padorta Nel0
«KoHCcTpynpoBaHue 1 U3ydeHHe
paboOThI IEKTPOIBUTATEIISD)

Hudp. Jlad.

«Touka
pocTay

61.

CamMocrosTenbHas pa60Ta 10
TeMe «MaruuTHEIC SIBJICHUS)

62.

Oneitel @apanes. SIBnenne
JJIEKTPOMArHUTHOW MHAYKLIUHU

63.

[IpaBuno Jlenna

64.

OnexrporeHepaTtop. CriocoOsl
TIOJTYYeHHS DIIEKTPHUUECKON
SHEPTUU




65. | DnekTpocTaHIMK HA 1 0
BO300HOBIISIEMBIX UCTOYHUKAX
SHEPrUH

66. | [ToBTopenue Temsl «Temnoseie |1 0
MPOLIECCHI»

67. | IloBTOpeHue TeMBbI 1 0
«IIO0CTOSHHBIN IIEKTPUYECKUN
TOK»

68. | [loBTOpenue Tembl «Maruuthbie | 1 0
SIBTICHUS

OBUIEE KOJIMYECTBO YACOB 68 10

10 [TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 11 YHEHUKA

A.B. Ilepbrmkun @usnka-8ki 2017 M. [poda;
1

METOANYECKUE MATEPHUAJIBI VI YUUTEJIA

A.B. Ieporkna @usuka-8xkn 2017 M. JIpoda

H.B. ®wionoBnu Meroamueckoe mocobue 2015 M. Ipoda

A.E. Mapomn, E.A. Mapon CamocTrosiTebHbI€ U KOHTPOJIbHBIE paboThI-8 Kitace 2017 M. [Ipoda
B.B. IllaxmatoBa ,0.P. lledep Auarnoctuueckue padotsl -8 kimace 2016 M. [Ipoda

A.E. MapoH, E.A. Mapon, C.B. Io3oiickuit Coopark Bompocos u 3agaa 2015 M. Ipoda

HUPDPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

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://lwww.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://lwww.all-fizika.com/
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