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IHHOACHUTEJIBHASA 3ATINCKA

CopneprkaHue IporpaMMbl HaIlpaBJIeHO Ha (POPMUPOBAaHUE €CTECTBEHHOHAYYHON I'PaMOTHOCTH yYaIllUXCsl U
OpraHu3aLMI0 U3yUYeHUs GU3NKU Ha JEesITeIbHOCTHON OCHOBE. B Hell yuuThIBatOTCS BO3MOXKHOCTH IIpEeIMETa
B peanmzanuu tpedoBannit ®PI'OC OOO K mIaHupyeMbIM JTUYHOCTHBIM U METAIPEAMETHBIM PE3yJIbTaTaM
00y4eHHUs, a TAKXKE MEXKIIPEIMETHbIE CBA3H €CTECTBEHHOHAYUHBIX YU€OHbIX IIPEIMETOB Ha YPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHusl.

OBLIASA XAPAKTEPUCTHUKA YYEBHOT' O IIPEJJMETA «®U3UKA»

Kypc ¢pusmnku — cucremooOpa3yromuii Ui eCTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB, TOCKOIBKY
¢u3nUecKre 3aKOHbI JIS)KAaT B OCHOBE MIPOIIECCOB U SBJICHUN, H3y4aeMbIX XUMHUEH, OMOJIOTHEH, aCTpOHOMUEH
u pusudeckoit reorpadueii. Dusuka — 3TO MpeaAMET, KOTOPHIK HE TOJIBKO BHOCUT OCHOBHOM BKJIA]] B
€CTECTBEHHOHAYYHYIO KapTUHY MHUPa, HO U IPEJOCTABIISIET HanboIee siCHbIe 00pa3Ibl IPUMEHEHUST HAYTHOTO
MeTO/J1a TIO3HaHMUsI, T.€. CIIoco0a MOTy4YeHHsl TOCTOBEPHBIX 3HaHMIi 0 Mupe. Hakonern, ¢pusuka — 310
IIpeIMET, KOTOPBIN HapsALy ¢ APYTMMHU €CTECTBEHHOHAYUHBIMU IIPEIMETAaMU J0JKEH AaTh UIKOJIbHUKAM
MpeJiCTaBlICHUE 00 yBIEKATeNIbHOCTH HAyYHOTO UCCIEAOBAHUS U PAJOCTH CAMOCTOSITEIbHOTO OTKPBITHS

HOBOT'O 3HAHU:.

OpHa 13 rIaBHBIX 33124 GU3NYECKOT0 00pa30BaHUs B CTPYKTYpe 00IIero 00pa3oBaHUs COCTOUT B
(hOpMUPOBAHUH €CTECTBCHHOHAYYHON IPaMOTHOCTH M MHTEPECa K HAyKe y OCHOBHOW MacChl 00y4arOIInXCs,
KOTOpBIC B JaJIbHEHIIIEM Oy TyT 3aHSATHI B CAMBIX pa3HO 00pa3HbIX cepax nestenpHocTH. HO HEe MeHee
Ba)XKHOU 3aﬂaqeﬁ ABJISICTCA BBIABJIICHHUC U ITOATIOTOBKA TAJIAHTIMUBBIX MOJOABIX J'IIO[[GIZ A IPOJOJIZKCHU A
00pa3zoBaHUs U AaJbHEHIICH TPOPECCUOHATLHON IEATEIILHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX
WCCIICIOBAHHUH U CO3JJaHWH HOBBIX TeXHOJIOTHIA. COTIIaCHO IPUHITOMY B MEXTYHAPOTHOM COOOIIECTBE
omnpenaeneHuio, EcrecTBeHHOHay4YHasl TPAaMOTHOCTD — 3TO CIIOCOOHOCTD YeNIOBEKa 3aHUMAaTh aKTUBHYIO TPaK-
AAHCKYIO IMO3UIUIO 110 06HIGCTB€HHO 3HaAYMMBIM BOIIPOCaM, CBA3aHHBIM C €CTCCTBCHHBIMU HaAYKaMH, U €ro
TOTOBHOCTh HHTEPECOBATHCSI €CTECTBEHHOHAYYHBIMU HAeIMHU. HaydHOTpaMOTHBIHM YeIOBEK CTPEMUTCS
Y4acTBOBATh B apryMCHTUPOBAHHOM O6CY)K}I€HI/II/I np06neM, OTHOCAIIHUXCA K €CCTCCTBCHHBIM HayKaM U
TEXHOJIOTHUSIM, UTO TPEOYET OT HETO CIAEAYIOUINX KOMIETEHTHOCTEH:

— HAyY4HO OOBACHATH SIBJICHUA,
— OILICHUBATh U IIOHUMATH 0COOEHHOCTHU HAay4YHOT'O UCCJICAOBAHUA,
— HHTCPHNPCTUPOBATH JAHHBIC U UCII0Jb30BATh HAYYHBIC NOKA3aTCIbCTBA JJI MMOJIYUCHW BBIBOJOB.

N3yuenne pusmku ciocoOHO BHECTH PEMIAIOIINN BKIaA B (OpMUPOBaHNE €CTECTBEHHOHAYYHOM
TPaMOTHOCTH O0YYarOIITHXCS.

HEJIN U3YUYEHUSA YYEBHOI'O IIPEIMETA «®U3UKA»

[enwn nzydyenus: GpuU3MKy Ha ypOBHE OCHOBHOTO 00IIero oopasoBanus onpeneneHsl B Konmenun
npernoiaBaHus yueoHoro npenmera «®dusnka» B 06pa3zoBarenbHbIX opranuzanusx Poccuiickoit denepanum,
peanu3yoIuX OCHOBHBIE 00111e00pa3oBaTeIbHbIE IPOrpaMMbl, YTBEpkKAEHHON petienneM Kosuternn
MunucrepcTBa npocsetenus: Poccuiickoit deneparyu, mporokoin ot 3 aexkadps 2019 r. Ne [TK4BH.

[enu nzyyenust pU3uKu:

— npuoOpeTeHre HHTepeca U CTpeMIICHHs 00yJaroIUXCs K HAYYHOMY U3YUYEHHUIO TPHPOJIBL,
pa3BUTHE WX UHTEJUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

— Ppa3BUTHUC HpeI[CTaBJIeHI/Iﬁ 0 HAYYHOM MCTOAC MO3HAHUA U (1)0pMI/IpOBaHI/Ie HUCCICI0BATCIIBCKOI'O
OTHOUIICHUS K OKPYIKAIOIIUM SIBJICHUSAM,



— (¢opMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3yiIbTaTa U3yYeHHUs OCHOB CTPOCHHS MAaTepUH U
(dyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKH;

— (dopmupoBaHHE MPEACTABICHUN O posid (DU3UKU JIJIs1 pPa3BUTHS IPYTUX €CTECTBCHHBIX HAYK, TEXHUKH
1 TEXHOJIOTHi;

— Ppa3BUTHE NPEICTaBIECHUI 0 BO3MOXHBIX cepax Oyayliel npopeccnoHaabHON e TeTbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JTaJIbHEHIIeMy 00yUeHHIO B 5TOM HalpaBJICHUH.

JlocTirkeHue 3THX 1eJiei Ha YpOBHE OCHOBHOTO 0011ero 00pa3oBaHus 00eCcIIeYnBaeTCs pelieHueM
CIIEIYIOIINX 3aa4:

— MpUOOpPETEeHHE 3HAHUM O TUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXaHUYECKUX, TETJIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

— TpHOOpeTeHNe YMEHUH ONMUCHIBATh U OOBACHATH (PU3MUECKUE SBICHUS C UCIIOJIb30BAHUEM
MOJTYYECHHBIX 3HAHUI;

— OCBOCHHE METOJIOB PEIICHHS MPOCTEHIIINX PACYETHBIX 3a/1a4 C UCIIOJIB30BAHUEM (PH3UUECKIX
MOJIEJIEN, TBOPUYECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 33144,

— Pa3BUTHUC y'MCHI/Iﬁ H8.6J'II-OI[3.TB HIpUPOAHBIC ABJICHHUA U BBIIIOJIHATDL OIIBITHI, na6opaTopHLIe pa6OTBI u
SKCHCPUMCHTAJIBHBIC UCCIICAOBAHUA C UCITIOJIB30BAHUEM U3MCPUTCIIbHBIX HpI/I60pOB;

— OCBOEHHUE IPUEMOB pabOTHI ¢ HH(pOpMaIHel (GU3NUIECKOro CoaepKaHus, BKI0Yas HHPOPMAIHIO O
COBPEMEHHBIX JOCTHKCHUAX (U3UKH; aHATN3 U KPUTUUYECKOE OIICHUBaHNE MH(OpMAIIHH;

— 3HAKOMCTBO cO cepamu npodeccuoHaIbHON 1eATeNbHOCTH, CBSI3aHHBIMU C (DU3UKOM, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU HA JTOCTHKEHUSIX (DU3HUECKON HAYKH.

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

B cootBerctBrm ¢ ®I'OC OOO dusuka sBaseTcs 00s53aTeIbHBIM MTPEAMETOM Ha YPOBHE OCHOBHOTO

oOmiero oopazoBanus. JlaHHas mporpaMMma NpeaycMaTpuBaeT u3yuyeHne pu3nkyu Ha 6a30BOM ypOBHE B 8
Kjlacce B 00b€Me 68 yacoB mo 2 yaca B HEHEIIO.



COJEP)KAHUE YYEBHOI'O IIPEJIMETA

Pa3gen 1. TemioBbie IBJICHUSA

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOI TeopuH CTpOEHUS BellecTBa. Macca u pa3mepbl
aTOMOB M MOJICKY!II. OHBITBI, MOATBCPIKAAOIIUEC OCHOBHBIC ITOJIOXKCHUA MOJIGKy.]ISIpHO-KHHGTH‘-IGCKOﬁ TCOpHU.

Mopaenu TBEPIOTO, KHUAKOTO U Ta3000pa3HOT0 COCTOSIHUM BemecTBa. Kpucrammueckue u amopgHbIe Tela.
OObscHeHne CBOMCTB ra3oB, JKUIKOCTEH U TBEPIBIX TENl HA OCHOBE MOJOXKEHUH MOJIEKYJIIPHO-KMHETUYECKOU
TCOpHU. CMauuBaHue U KalmnuJIIAPHBIC ABJICHUA. TermoBoe pacipCHUC U CIKaTUC.

Temneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTHIO TETIJIOBOTO JABUKECHUS YaCTHII.

BuyTtpennsist sneprust CriocoObl MI3MEHEHUS! BHYTPEHHEH SHEpTHH: TEIIoNepeada U COBepIIeHue paboThl.
Buzp! Tennonepenaun: TEIIONPOBOIHOCTD, KOHBEKIIHS, U3ITyUCHHE.

KonmuecTBo TemoThl. Y aenbHas TemI0EMKOCTh BelecTBa. TermiooOMeH 1 TeIIoOBOE paBHOBECHE.
VYpaBHeHue TemoBoro 6ananca. IlnaBnenue n oTBepieBaHHE KPHCTAUIMYECKUX BEILIECTB. Y IeNbHAs
teruiora miasneHus. [lapoobpazosanue u konneHcanus. Mcnapenue (MC). Kunenue. Y nenbHas Temiora
napooOpa3zoBaHMs. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUs OT aTMOC(epHOro AaBieHus. BiaxxHocTs Bo3tyxa.

OHeprus TOmuBa. Y AeabHas TEII0Ta CrOPaHUsL.

[punnuns! padots! Temnosbix asurareneil. KIT/[ reroBoro asurarens. TemioBble ABUraTeNu U 3allUTa
okpyxatoriet cpenpl (MC). 3akoH coxpaHeHuUs U MpeBpallleHus YHEPTUH B TEIIOBbIX mporeccax (MC).

Hemoncmpayuu

. HaGmonenue OpOyHOBCKOTO ABUKEHUS

. Habmronenune muddysun

. HaGnroenue siBiieHM cMaunBaHUs M KalTMJUISIPHBIX SIBICHUN

. Habnroienue TemnnoBoro pacimpeHust Tei

. I3MeHeHne naBneHns ra3a npu n3MEeHEeHHH 00bhEMa 1 HarpeBaHUH MITH OXJIaXKICHUU
. [IpaBuiia u3mMepeHus TeMieparypsl

. Buas!l Tennonepenaun
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. OxnaxieHne pu COBEPIICHUN PaOOTHI

9. HarpeBanue npu coBepLIeHUH padOThl BHEITHUMH CUJIAMH
10. CpaBHeHHE TEIUIOEMKOCTEN pa3IMUHbIX BELIECTB

11. HaGmroaenue KUneHus

12 .HaOnroaeHue mocTosHCTBA TEMIIEPATyPhl IPH MJIaBJICHUH
13. Mozenu TemIoBbIX ABUraTesen

Jlabopamopnwvie padbomovt u onvimol

1. OnbITH MO OOHAPYKEHUIO JEMCTBUS CHIT MOJIEKYJIIPHOTO TPUTSHKEHUS

2. OnpITHI MO BBIPAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MM caxapa

3. OnbITHI 10 HAOIOICHHUIO TEIUIOBOTO PACIIMPEHUS T'a30B, )KUIKOCTEH U TBEPIBIX TEI

4. Omnpenenenue 1aBjeHUs BO3AyXa B OalNIOHE MINPHIIA

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJICHHUS BO3/yXa OT €ro 00bEMa U HarpeBaHUs MU
OXJIAKICHUS

6. IIpoBepka runore3bl TMHEWHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA )KUKOCTH B TEPMOMETPHUECKOM TpyOKe
OT TEMIIEPATypHI

7. HaGmroieHre n3MeHeHUsl BHyTPEHHEN SHEPruy Tejla B pe3ysbTaTe Terulonepead U paboThl BHEIIHUX
970

8. MccnenoBanue siBIeHUS TEIUIOOOMEHA IPY CMELIMBAHUU XOJIOAHOM U TopsiYel BOJIBI

9. OnpeneneHne KOJIUYECTBA TEIUIOTHI, TOJyYEHHOTO BOJON IPHU TEIJI000MEHE C HarpeThIM
METAIIINYECKUM LIUJIMHAPOM



10. Onpenenenue yaenbHON TEMIIOEMKOCTH BEIIECTBA
11. UccnenoBanue npouecca ucnapeHus

12. Onpenenenre OTHOCUTEILHON BIAXKHOCTH BO3/lyXa
13. Onpenenenue yneabHON TEIIOTHI MJIABJIICHUS JIbJa

Pa3nen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS

Dnektpusanus Ten. [[Ba pona anexTpudeckux 3apsaoB. BzanmonelictBre 3apsbkeHHBIX Tell. 3akoH Kynona
(3aBUCUMOCTD CHJIBI B3aUMOACHCTBUS 3apSyKEHHBIX TEJ OT BEJIHMUMHBI 3apAI0B U PACCTOSHUS MEXK1Y TeJlaMu).

Dnexrpudeckoe moje. Hanpspk€HHOCTD 3JeKTpUUecKoro mosst. [IpuHIHI cynepio3uiinu JeKTPHIeCKUX
noJiek (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsaoB. DJIeMEHTapHbIN AeKkTpuueckuid 3apsaa. Ctpoenue atoma. [IpoBoaHuku
U AUBJIEKTPUKHU. 3aKOH COXPaHEHUS 3JIEKTPUUECKOro 3apsija.
DNEeKTpUUECKU TOK. Y CJIOBHS CYIIECTBOBAHUS 3JIEKTPUUECKOTr0 ToKa. ICTOUHUKH MMOCTOSIHHOTO TOKA.

HeﬁCTBHH QJICKTPHUUYCCKOI'O TOKa (TeHJ’IOBOC, XUMHNYECCKOC, MaFHI/ITHOG). 9HCKTpI/I‘ICCKI/Iﬁ TOK B X KMJAKOCTAX
H rasax.

Onexrpuueckas uenb. Cua Toka. JnekTpuyeckoe HanpspkeHne. ConpoTUBIIEHUE IPOBOIHUKA. Y I€TbHOE
CONPOTHUBIIEHHE BelecTBa. 3akoH OMa 1 ydacTka nenu. [locienoBaTenbHOE U MapauiesIbHOE COCTMHEHHE

IMPOBOAHHUKOB.

PaboTa 1 MOLTHOCTH 37EKTPUUECKOro Toka. 3akoH J[xoyns— JleHna. DnekTpuyeckue 1enu U noTpeduTenu
ANeKTpUYecKoi sHepruu B ObITy. KopoTkoe 3ambIkaHUE.

ITocrositHHple MarHWUTHL. B3anMmoneicTBUE MOCTOSHHBIX MarHUTOB. MaruutHoe nosie. MaruutHoe nose
3eMJIM ¥ €T0 3HauYeHue AJis )Ku3HU Ha 3emuie. OnbIT OpcTena. MarHuTHoe 1oJie 3JIEKTPUYECKOro TOKa.
IIpuMeHeHne MEKTPOMAarHuToOB B TEXHUKE. J[eliCTBUE MarHUTHOTO 11OJIsI HA IPOBOJHUK C TOKOM.

3J'ICKTpO,Z[BI/Il"aTeJ'H> MMOCTOSIHHOT'O TOKa. Mcnoap30BaHue SHCKTpO,HBHFaTeHCﬁ B TCXHHUYCCKHX YCTPOﬁCTBaX 151
Ha TpaHCIIOPTE.

Omnbrtel @apazes. SABnenue anexkTpoMarauTHoN UHAYKIMHU. [IpaBumo Jlenna. Dnexkrporeneparop. CriocoOs
MOJTyYEHUS ANEKTPUIECKON SHEPTUH. DIIEKTPOCTAHIIUN Ha BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTUH.

Hemoncmpayuu

DneKTpu3zanus Tei

JIBa pona aeKTpUUYECKUX 3apsi0B U B3aUMOJEHCTBUE 3aPSKEHHBIX TEI
YCTpoKCTBO U AEMCTBUE JIEKTPOCKOIIA

DNeKTpOoCcTaTUYEeCKast UHYKIIHS

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsI0B

[IpoBOIHMKY U TUDIIEKTPUKH

MoaenupoBaHH€e CUIOBBIX JUHHUM 3JIEKTPUUECKOTO TIOJIS

e R U e

M cTOYHUKM ITOCTOSSHHOI'O TOKa

e

JleficTBUS DIIEKTPUYECKOTO TOKA

10. DnexkTpuyeckuii TOK B 3KUJIKOCTH

11. I'a30BBIi1 pa3psa

12. I3mepeHne cuilbl TOKa aMIIEPMETPOM

13. MI3mepeHune 2JIeKTpUYECKOr0 HANPSKEHUST BOJBTMETPOM

14. PeoctaT u Mara3uH CONPOTHUBIICHUI

15. B3anMopelicTBHE OCTOSTHHBIX MarHUTOB

16. MoaenupoBaHre HEBO3MOKHOCTH pa3/IeJIeHUs IOJI0COB MarHura 17.
MonennpoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB

18. OmbIT Opcrena



19. MarauTHOE noJjie TOKa. DJIEKTPOMArHUT

20. [leiicTBME MArHUTHOTO MOJISI HA MPOBOJHUK C TOKOM

21 DaexTpoaBHUraTeslb NOCTOSIHHOIO TOKa

22. UccnenoBaHue sIBICHUS AIEKTPOMArHUTHOM UHAYKIIUU

23. Onbrtel @apanaes

24. 3aBUCUMOCTH HaIlpaBJICHUS HHIYKIIMOHHOTO TOKa OT YCJIOBUI €ro BO3SHUKHOBECHHS
25. DAeKkTporeHepaTop NOCTOSIHHOIO TOKa

Jlabopamopnwvie padbomot u onvimol

OnpIThI 10 HAOTIOJECHUIO SJIEKTPU3ALUH TEJ HHIYKIUEH U IPU COMPUKOCHOBEHUHT
HccnenoBanue 1eHCTBUS 3JIEKTPUUECKOIO MOJI HA IPOBOJIHUKY U JUAJIEKTPUKU
COopka u mpoBepKa paboThl JIEKTPUUECKOH 1IETIH TOCTOSHHOTO TOKa

W3mepenue u peryinpoBaHue CUIbl TOKa

A

H3mepenne u perympoBaHue HAPSHKEHHS

6. HccnemoBaHue 3aBUCUMOCTH CHJIBI TOKA, HIIYIIETO YepPe3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U
HAIpsDKEHUS Ha PE3UCTOpe

7. OmBbITHI, JEeMOHCTPUPYIOIINE 3aBUCHMOCTD AJIEKTPHUUYECKOT'O COMMPOTHUBIICHUS IPOBOJAHUKA OT €TO JUINHBI,
IUTOIIA/T! TTOTIEPEYHOTO CEYCHUS U MaTepuana

8. IlpoBepka mpaBuiIa CIOKEHUS HANPSDKEHUH MTPH MOCIIEI0BATEILHOM COSIMHEHHUH ABYX PE3UCTOPOB

9. TlpoBepka mpaBuiia st CUIIBI TOKA IPH MAapaAJUIEITFHOM COSTMHEHHH PE3HUCTOPOB

10. Onpenenenuie paboThl MEKTPUUECKOrO TOKA, UAYILErO Yepe3 pe3ucTop

11. Onpenenenue MOLUTHOCTH 3JIEKTPUUECKOTO TOKA, BBIAEIIIEMOM Ha pE3UCTOpe

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO Yepes3 JIaAMIIOUKY, OT HApsDKEHHS Ha HEl

13. Onpenenenue KI1Jl narpeBarens

14. UccrnenoBanue MarHUTHOTO B3aUMOJICHCTBHS TOCTOSIHHBIX MarHUTOB

15. 3y4yeHne MarHuTHOTO TIOJISI TIOCTOSTHHBIX MArHUTOB MPH UX 00BEIMHEHNUHN U pa3AeiIeHUN

16. UccrnenoBanue qeicTBUs 3IEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY

17. OnBITHL, AEMOHCTPHUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBHS KaTyIIIKK C TOKOM M MarHUTa OT
CHJIBI TOKA U HaIlpaBJIEHHUs TOKA B KaTYyILIKe

18. U3yuenue neiicTBUS MarHUTHOTO TIOJISL HA TIPOBOIHUK C TOKOM

19. KoHcTpyrpoBaHue U u3ydeHue paldoThl IIEKTPOABHUraTENs

20. Uzmepenune KIIJ] anekrponBUraTesibHON yCTaHOBKU

21. OnBITHI 110 UCCIICAOBAHUIO SIBJICHUS 3JIEKTPOMAarHUTHOW MHIYKIMH: UCCII€I0BAaHUE U3MEHEHHI

SHAYCHHUA U HAIIPABJICHUSA WHAYKIIMOHHOI'O TOKA



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

Wzyuenue pusnku B § Kilacce HAMPABICHO HA JIOCTHKEHHE 00yYarOIIUMUCS JTNYHOCTHBIX,
METAaINpeIMETHBIX U PEIMETHBIX PE3YJIbTaTOB OCBOEHUS Y4€OHOI0 IIpeaMeTa.

JIMUHOCTHBIE PE3YJIbTATHBI
Ilampuomuueckoe éocnumanue:
— TMpOSABIIEHUE UHTEPECa K HICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (hU3MUecKOl HayKH;

— IICHHOCTHOE OTHOILIEHHE K JOCTH)KEHHUSIM POCCUICKUX YUEHBIX (DU3UKOB.

Fpa.m’daucxoe u nyoeno-npaecmeeunoe eocnumaHnue.
— TI'OTOBHOCTH K aKTUBHOMY Yy4aCTUIO B O6Cy)KI[eHI/II/I O6H_I€CTBCHHO-3H3‘-II/IMBIX N OTUYCCKUX HpO6JICM,
CBA3aHHLBIX C IMPAKTUYCCKUM ITPUMCHCHUCM I[OCTI/I)KGHI/Iﬁ (bI/I?)I/IKI/I,

— OCO3HAaHHEC BaA’)KHOCTU MOPAJIbHO-3TUYCCKUX IMMPUHIUIIOB B ACATCIIbHOCTU y‘-IéHOFO.

Icmemuueckoe ocnumanue:

— BOCHPHUATHE ICTETUYECKUX KauecTB (PU3NUECKOIN HAyKU: €€ TapMOHUYHOTO MOCTPOEHUS, CTPOrOCTH,

TOYHOCTH, TaKOHUYHOCTH.

Llennocmu nayunozo noznanus:
— OCO3HAaHME [[EHHOCTU (PU3MYECKOI HAyKH KaK MOIIHOT'O HHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUI, BAXKHENIIEH COCTABIISIIOLIEH KYJIbTYPbI,

— pa3BUTHE HAYyYHOU JIF0O03HATENBHOCTH, UHTEPECA K UCCIIEI0BATENBCKON JESTENbHOCTH.

Dopmuposanue Kyabmypol 300p06ba U IMOUUOHATLHO20 D1AZONONYHUA:
— OCO3HAaHME LIEHHOCTU 0€30MacHOro 00pasa )KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE,
Ba)XHOCTH IPaBWJI 0€30MacHOTr0 MOBEJACHUS Ha TPAHCIIOPTE, Ha IOPOrax, ¢ AJIEKTPUUECKUM U TETJIOBBIM
000pyI0BaHUEM B JOMAIIHUX YCIOBHSIX;
— ¢(hopMHUPOBAHHOCTh HaBbIKa PeQIEKCHH, IPU3HAHUE CBOETO IIPaBa Ha OMMUOKY M TaKOro *ke Mpasa y

JPYyroro 4eaoBeKa.

Tpyooeoe ¢éocnumanue:
— aKTHUBHOE YYacTHe B PEUICHUH MPAKTUUECKHX 3a/1a4 (B paMKaX CEMbH, IIKOJIbI, TOpO/a, Kpasi)
TEXHOJIOTUYECKOW ¥ COLMATLHOM HAPaBICHHOCTH, TPEOYIOIIUX B TOM YHCIIE U (PU3UYECKHUX 3HA

HUI;— HMHTepec K MPaKTUYeCKOMY M3Y4YEeHHIO0 Mpodeccuil, CBA3aHHBIX ¢ GUBMKOM.

IKonozuueckoe eocnumanue:
— OpHUEHTaIus Ha MPUMEHEeHHEe (PU3NUECKUX 3HAHUM IS pelIeH s 3a1a4 B 00J1aCTH OKpYyXKaromien
Cpenbl, IUIAHUPOBAHUS IOCTYIIKOB U OLIEHKH UX BO3MOXHBIX ITOCJIEICTBHM I OKPYIKAIOIIEH

Cpelbl;— OCO3HaHUE TJIO0AIBHOTO XapakTepa SKOJIOTHYECKHUX MPOOJIEM U MyTeH WX peIieHHs.
Aoanmayusa o0yuarouie2oca K UsMeHAIOWUMCA YC108UAM COUUATbHOU U RPUPOOHOIL CPedbl:

— TOTPeOHOCTHh BO B3aUMOJICHCTBUY NPH BBHITIOJIHEHUH MCCIIEJOBAHUN U TPOEKTOB (pru3nueckont
HAIPaBJIEHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSM JIPYTHX;
— TMOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO IEATEIBbHOCTD;

— MOTpeOHOCTh B (POPMUPOBAHUN HOBBIX 3HAHHI, B TOM yucie GOpMyIHpoOBaTh UJI€U, TOHATHS,



TUIOTE3bl O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

— OCO3HaHHE Ae(HUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (pU3MKH;

— TUIAHUPOBAHME CBOETO PA3BUTHS B MPHOOPETEHUN HOBBIX (PM3UUECKUX 3HAHUM;

— CTpeMJICHHE aHAJTU3UPOBATh U BBIABIATH B3AaUMOCBSI3U IPUPOJIBI, 00IIIECTBAa M SKOHOMHUKH, B TOM
YHCIIe C UCTIOJIb30BaHNEM (PU3NUECKUX 3HAHUH;

— OIICHKA CBOMX JICHCTBUII ¢ y4ETOM BIUSHUS Ha OKPYKAIOUIYIO CPey, BOSMOKHBIX TTI00aIbHBIX

IOCJICICTBUM.

METAINIPEAMETHBIE PE3YJIbTATbBI
VYHMBepcalibHbIE I03HABATEIbHbIE IEHCTBUS
ba3zoesvie nocuueckue oeiicmeus:
— BBIABIATH U XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SBJICHUN);
— YCTaHaBJIMBATb Cym@CTBGHHI:Iﬁ IIpHU3HAK KJIaCCI/I(I)I/IKaIII/II/I, OCHOBaHUA OJIA O606HIGHI/I$I N CPABHCHUA,
— BBIABJIATH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B pacCMaTpUBaeMbIX (hakTaX, JaHHBIX U HAOIIOACHUSX,
OTHOCAIIUXCA K (1)H3I/I‘ICCKI/IM SIBJICHUSAM,
— BBIABIATH IPUUUHHO-CIICICTBEHHbIE CBA3H IIPU U3YUYEHUH (PU3MUECKUX SBICHUHN U IPOLIECCOB;
ACJIaTh BBIBOALI C UCITIOJIB30BAHUEM ACAYKTHBHBIX 1 HHAYKTUBHBIX YMOSaKHIOquHfI, BbIABUI'ATh
TUIIOTE3bl O B3AUMOCBS35X (PU3NYECKUX BEJIUYHH;
— CaMOCTOSITENILHO BBIOMPATH CIIOCO0 pelieHus yaeOHOH (PU3NIecKoi 3a1auu (CpaBHEHNE HECKOIBKIX
BapHUaHTOB PELIEHHUs, BBIOOP Haubosee MOAXOIAIIEro C y4€TOM CaMOCTOSATENILHO BbIIEIEHHBIX

KpUTEPUEB).

ba3zoevie uccnedosamenvckue oelicmeust:
— HCIMOJb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT MMO3HAHMS;
— TPOBOAUTH IO CAMOCTOATEIHLHO COCTABIIEHHOMY TIJIaHY OMBIT, HECIOXKHBIN (PU3NYECKUil
9KCIIEPUMEHT, HEOOJBIIIOE HCcCeI0BaHNe (PU3UUECKOTO SIBICHHUS,
— OIICHMBATh Ha MPUMEHUMOCTH M JOCTOBEPHOCTh MH(POPMAIIHUIO, MTOTYUYSHHYIO B XO/I€ UCCIIEAOBAHUS
WM SKCIIEPUMEHTA;
— CaMOCTOSTENbHO (GOPMYITHUPOBATh 0000IIIEHHUS ¥ BBIBOBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJIIOICHUS, OIBITA, HCCIICTOBAHMS;
— MPOTHO3UPOBATH BO3MOXKHOE JabHEHIIee pa3BUTHE (HU3UIECKUX MPOIECCOB, a TAKKE BBIJIBUTATH

MMPEATIOJIOKCHUA 00 ux Pa3BHUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTax.

Paboma c ungpopmanueii:
— TPUMEHSTH PA3IMUYHbIE METO/bI, HHCTPYMEHTHI U 3aIpOCHI TP MOUCKE U 0TOOpe MH(POPMAITUH WU
JTAHHBIX C Y4ETOM IpeIOKEHHON yueOHO! (pU3nUecKoil 3a1auu;
— aHaJM3UpPOBaTh, CUCTEMATU3HPOBATh U UHTEPIIPETUPOBATH HH(DOPMAIHIO pa3IMYHBIX BUIOB U GOpM
[IPE/ICTABIICHYS;
— CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (hOpMY IpeAcTaBiIeHUs HHPOPMALIUU U WILTIOCTPUPOBATh

pelIaeMble 3a/1a4u HECIOKHBIMH CXEMaMHU, TuarpaMmMamMu, HHOM rpaguKoil 1 nX KOMOUHAIUSMHU.

YHI/IBepcaJ'IBHBIe KOMMYHHUKATHUBHBIC ,HGfICTBHH



Obwenue:

— B X0JIe 00CYXJIeHHs y4eOHOT0 MaTepuaa, pe3yJbTaToB JJa00OpaTOPHBIX pabOT U MPOEKTOB 33/1aBaTh
BOIIPOCHI IO CYIIECTBY 00CYK/1a€MOI TEMbI U BBICKA3bIBAaTh UJICH, HAIICJICHHbIE Ha PEUICHHE 3aJau U
HoJIepKaHue OJ1aroKenaTeIbHOCTH OOIICHHS;

— COIIOCTaBJISATh CBOM CYXKJICHHUS C CYKICHHUSIMU APYTUX YUYACTHUKOB JUaora, OOHapy>K1UBaTh
pa3iryure U CXOJICTBO MO3UIINIA; BEIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;
myOJIMYHO MPEACTABIATH PE3YJIbTAThl BBIMOJIHEHHOTO (PU3NYECKOTO OMBITA (IKCIIEPUMEHTA,
HCCJICJIOBAHMUSI, TPOCKTA).

Coemecmnasn oeamenpHocms (COmMpyoOHUUeCmeo):

— TIOHUMATh U HCIIOJIB30BaTh MIPEUMYIIECTBA KOMAHTHOW ¥ WHAMBHUIYaJIbHON paOOTHI IIPU PEIICHUH
KOHKPETHOU (PU3UUYECKOU MPOOIEMEI;

— IPUHUMATh LCJIN COBMECTHOM ACATCIIbHOCTHU, OPIraHNU30BbIBATH JEUCTBUS MO €€ JOCTHXKECHUIO:

pacaupeaciisaTb poJju, O6CY)K,I[21TI> MMpOHECChl U PE3YyJIbTATHL COBMECTHOM pa6OTH; 0606IHaTL MHCHUA
HECKOJIBKHX HIO,HGI;'I;

— BBIIIOJHATH CBOKO 4aCThb pa6OTBI, AOCTHUTasd KaUCCTBCHHOI'O pE3yJibTaTa 110 CBOEMY HAIIPABJIICHUIO U
KOOpAUHUDPYS CBOU JICHUCTBUS C APYIruMHU 4JI€HAaMH KOMaH/bI;

— OICHUBATh KAa4€CTBO CBOCTO BKJIaJda B O6HII/II>1 MMPOAYKT IO KPUTCPHUAM, CAMOCTOATCIIBHO
C(l)OpMy.HI/IpOBaHHbIM yY4aCTHHUKaMH BSaHMOﬂeﬁCTBHH.

yHI/IBepcaHBHHC PCTYJIITUBHBIC ﬂeﬁCTBHH

Camoopzauusauu;l:

— BBIABJIATH MPOOIEMBI B )KU3HEHHBIX M YYEOHBIX CUTYAIUSAX, TPEOYIOUNX A perieHus: GU3nIeCcKux
3HAHH;

— OPHEHTUPOBATHCS B PA3IUYHBIX MOAX0aX IPUHATHS pelleHUH (MHIUBUIyalbHOE, IPUHSITHE
pelleHts B IpyIIe, IPUHATHE PEIIeHUH rpynmnoil);

— CaMOCTOSITEIIbHO COCTABJIAThH AJITOPUTM peIIeHUs] PU3MUECKON 3ajauu W MJIaHa UCCIIEI0OBaHMS C
y4€TOM MMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh MpeiaraeMbie
BapUaHThI pEIICHUH;

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

— O0OBSACHATH IPUYUHBI JOCTUKEHUSI (HEJOCTUKEHMSI) PE3YJIbTATOB IEATEIbHOCTH, 1aBaTh OLIEHKY
npuoOpEeTEHHOMY OTIBITY;

— BHOCHUTb KOPPEKTHUBBI B J€SITEILHOCTD (B TOM YHCIIE B X0 BBIITOJHEHUS (PU3MUECKOTO HCCIEA0BaHUS
WM [IPOEKTA) HAa OCHOBE HOBBIX OOCTOSITENLCTB, U3MEHUBILINXCS CUTYallMi, YCTAHOBJIEHHBIX OLIMOOK,
BO3HMKIIUX TPYIHOCTEH;

— OLCHUBATH COOTBCTCTBHUC PE3YyJIbTaTa LHCIU U YCIOBUAM.
QMOMMOHaJleblﬁ unmesliekm:

— CTaBUTh Ce05 HA MECTO JIPYrOro YeIOBEKa B XOJI€ CIIOpa MITU TUCKYCCUU HAa HAYYHYIO TEMY,
IIOHUMAaTb MOTUBBI, HAMEPEHHUSI U JIOTUKY JPYTOro.



Ilpunamue cedsn u opyaux:

— TpU3HABaTh CBOE MMPABO HA OMIMOKY NP PEHICeHUH (PU3HMUECKUX 3aJ1a4 WU B YTBEPXKICHHUIX Ha
Hay4YHBIE TEMBI U TAKOE XK€ MPABO IPYIrOro0.

INPEAMETHBIE PE3YJIBTATDBI

ITpeameTHble pe3ynbTaThl Ha 6a30BOM YPOBHE JOJIKHBI OTPaXkaTb CHOPMUPOBAHHOCTD y 00YUarOLIUXCS
YMECHUM:

— HCTOJB30BaTh MOHATHS: Macca M pa3Mepbl MOJICKYJI, TEIJIOBOE JBMYKEHHUE aTOMOB M MOJIEKY/I,
arperatHble COCTOSIHUS BEUIECTBA, KPUCTALTUNIECKIE U aMOP(HBIE TeJla, HACKIIEHHBIA U HEHACHI-
IICHHBIN MMap, BIAKHOCTh BO3AyXa; TEMIIEpaTypa, BHyTPEHHSS SHEPTHUs, TEIJIOBOU JIBUTATEb;
3JIEMEHTAPHBINA AJCKTPUUCCKUIN 3apsl, JJIICKTPUUECKOE T10JI€, MPOBOJTHUKHU U TUAJICKTPUKH, IOCTOSHHBIN
NEKTPUUECKUN TOK, MATHUTHOE TIOJIE;

— pasnuyaTh sBICHU (TEIJIOBOE paclIMpeHue/cKaTrue, Teruionepeaada, TeioBoe paBHOBECHE,
CMayMBaHUE, KANWLISPHBIC SBJICHUS, HCIApPEHHUE, KOHICHCAllUsl, IIJIaBJICHUE, KPUCTAIIIU3a s
(oTBepeBaHue), KUIICHHE, TeILIonepeaada (TemIonpoBOIHOCTb, KOHBEKIIHS, U3ITyUEHUE); SJICKTPU3ALIH
T€Jl, B3aUMOJEHCTBUE 3apsi10B, JECHCTBUS SJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMO/IEHCTBUE
MarHuTOB, IEUCTBUE MAarHUTHOT'O TIOJISI HA MPOBOJAHHUK C TOKOM, SJIEKTPOMAarHUTHAs! MHAYKIIUS) IO OTTH -
CaHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE ONBITOB, JIEMOHCTPUPYIOIIUX TaHHOE (HPU3UIECKOE
SBJICHUE;

— Ppacmo3HaBaTh IMPOSBICHUE HM3YYCHHBIX (PU3MUYECKUX SBICHUI B OKPY)KAIOLIEM MUpPE, B TOM YHUCIIE
¢uznueckue sBICHUS B IPUPOJIE: OBEPXHOCTHOE HATSKEHUE U KaWJLISIPHBIC SIBIICHUS B IPUPOJIE,
KpHUCTaJIbl B ipupoe, u3nydenue CoiHila, 3aMep3aHue BoJoEMOB, MOpPCKHe Opu3bl, 00pa3oBaHue
pOCHI, TYMaHa, MHEes, CHETa; 3JIeKTpPUUECKUe SBIEHUS B aTMoc(hepe, SIeKTPUUYECTBO KUBBIX OPraHU3MOB;
MarHuTHOE 1oJie 3eMIIH, Jpeid Mmoo coB, poJib MAarHUTHOT'O TOJIS AJIs )KU3HU Ha 3eMJie, MOJISIPHOe CH-
SIHUE; IIPU 3TOM ME€PEBOIUTH MPAKTUYECKYIO 3a7auy B YUeOHYI0, BBIJIENIATH CYIIECTBEHHbBIE
CBOMCTBa/MpU3HAKU (PUBNUECKUX SBIICHUN;

— OMNMCHIBATh U3YUYEHHBIE CBOICTBA TEN U (PU3NUECKUE SABJICHUS, UCTIOIb3YS GU3NUECKUE BEIUYUHBI
(TeMmieparypa, BHyTPEHHSs1 SHEPTHsl, KOJMYECTBO TEIJIOTHI, YAeIbHas TEINIOEMKOCTD BEIIIECTBA,
yZenbHas TemJIoTa IUIaBJIeHUs, yielbHas TelIoTa napooOpa3oBaHus, yAeabHas TEII0Ta CrOpaHHsI
TOIJINBA, KOA(PPUIIUEHT MOJIE3HOTO JEHCTBHS TEIJIOBOM MAalllMHbI, OTHOCUTENIbHAS BIQXKHOCTh BO3/1yXa,
INEKTPUYECKUH 3apsill, CUIIa TOKA, dJIEKTPUUECKOE HANIPSKEHHE, CONIPOTUBIIEHUE MIPOBOIHUKA, YIEIbHOE
COTIPOTHUBIIEHHUE BEIIECTBA, pad0Ta U MOILTHOCTh AIEKTPUUYECKOTO TOKA); MPU ONMHUCAHUYU MPABUIBLHO
TPaKTOBATh (PU3MUECKHUI CMBICI UCTIOIb3YEMBIX BEJIMUHH, 0003HAYEHUS U €AMHULBI (PU3HUECKUX
BEJIMYMH, HAXOAUTh (YOPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3NUECKYIO BETUUYUHY C IPYTUMH BETUYHMHAMU,
CTPOUTH TPaPUKHU U3YUEHHBIX 3aBUCUMOCTEN (PM3UUECKUX BEITHYHUH;

— XapaKTepH30BaTh CBOWCTBA TeJ, (PU3NUECKUE SBICHUS U MIPOLECCHI, UCIIOIb3ysI OCHOBHBIE

ITOJIOKEHU A MOJ'IeKy.]'IﬂpHO-KI/IHeTI/I'-IeCKOﬁ TCOPHUU CTPOCHUS BCUICCTBA, IPUHIUII CYIICPIIO3NUITUA noJieit
(Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEeHHUsI 3apsA/a, 3akoH Oma Ji1sl ydacTka Lemnu, 3akoH J[xoys -
JleHna, 3aKOH COXpAaHEHUsI PHEPTUH; TIPU 3TOM JaBaTh CIIOBECHYIO (POPMYJIHMPOBKY 3aKOHA U 3aIUCHIBATh
€ro MaTeMAaTUYECKOE BBIPAKEHHUE;

— 00BACHATH (PU3MUYECKUE TIPOIECCH M CBOWCTBA TEJI, B TOM YHCIIC M B KOHTEKCTE CUTYyaIUi
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIBIATh MPUYMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH O0bsIC-
HeHUe U3 | - 2 JOTHYECKUX IIaroB ¢ omopou Ha 1 - 2 u3yueHHBIX CBOKWCTBA (PU3NYECKHUX SBIICHUM,
(bU3HYEeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH; pelaTh pacuéTHhIC 3a1a4M B 2 - 3 TeUCTBUS, UCIIOJIb3YsI



3aKOHBI ¥ (POPMYJIBI, CBA3BIBAIOIME (PU3HMUECKUE BETMUNHBI: HA OCHOBE aHAIM3a yCIOBHS 3a1a4n
3aMMCBIBATh KPATKOE YCIOBHE, BBISBIATH HEAOCTATOK JaHHBIX JUIS PELICHUS 3a7auH, BEIOUPATh 3aKOHBI
U GpopMyIIbl, HEOOXOAUMBIE TS €€ PeLIeHHUs, IPOBOAUTH PACUETHI U CPAaBHUBATH MOJYUYCHHOE 3HAYCHHE
($u3uUecKoil BETMUNHBI C U3BECTHBIMU JaHHBIMU;

— pacClio3HaBaTb npo6neMm, KOTOPBIC MOKHO PEIIUTH ITPU ITOMOIIH (1)I/ISI/I‘IGCKI/IX MECTOHOB; UCIIOJIb3Ys
OIMMCAHUE UCCIICAOBAaHMs, BEIACIATE IIPOBEPACMOEC IIPEATIIOJIONKCHNUE, OLICHUBATD ITPABUJIBHOCTD IIOPAAKa
IMPOBEACHUA UCCIICA0BAaHN, ACJIaTh BBIBOIKI,

— TPOBOJHTD OIBITHI 110 HAOIIOACHHIO (PU3MUECKUX SBICHUHN MM (PU3MUYECKIX CBOWCTB T
(KanuJuIpHbIE SBJICHMSI, 3aBUCUMOCTb JIaBJICHUS BO3/lyXa OT ero 00bEMa, TeMIepaTypbl; CKOPOCTH MPO-
11ecca OCTHIBaHUS/HArPEBAHUS TIPU M3IIyYEHUH OT [[BETa W3ITyUaroIIel/OTIOMAloel TOBEPXHOCTH;
CKOPOCTb MCIIAPEHUS BOJBI OT TEMIIEPATYPbI )KUIKOCTH U ILIOIAAH €€ IOBEPXHOCTH; JIEKTPU3aLUs TEll
Y B3aUMOJICHCTBHUE JIEKTPUUECKUX 3apsA10B; B3aUMOACHCTBUE TOCTOSIHHBIX MarHUTOB, BU3yaIu3aLUs
MarHMTHBIX 10JIEH TIOCTOSIHHBIX MAarHUTOB; IEHCTBUS MarHUTHOTO I10JIsI HA IPOBOJHUK C TOKOM,
CBOWCTBA 3JIEKTPOMArHUTa, CBOMCTBA AJIEKTPOABUTATENS TIOCTOSHHOTO TOKA): (OPMYIHPOBATH
poBepsieMble MPEAIONI0KEHUS, COOUPATh YCTAHOBKY U3 MIPEI0AKEHHOT0 000py10BaHUS; ONUCHIBATh
XOJI oTbITa U (POPMYITHPOBATH BHIBOBI;

— BBIIIOJHATD IIPAMBIC U3MCPCHUA TEMIICPATYPEI, OTHOCHTEIBHOM BIAKHOCTH BO31yXa, CUJIbI TOKa,
HaIPsKCHUA C UCITOJIB30BAHUCM aHAJIOI'OBBIX HpI/IGOpOB U JaTYUKOB (1)I/I3I/I‘-IGCKI/IX BCJIMYHH, CPAaBHHUBATb
pe3yabTaThl U3MEPEHUH C YUETOM 3aJaHHON a0COIOTHOM MOTPEIIHOCTH;

— MPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJIHOM (PU3NUECKON BETUYMHBI OT APYTOH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEpPEHUH (3aBUCIMOCTh COIIPOTUBIICHHUS MPOBOIHUKA OT €r0 JUIMHBI,
TJIOIIA/U TIOTIEPEYHOTO CEUECHHS U YIETIbHOTO COMPOTUBIICHUS BEIIECTBA ITPOBOIHUKA; CHUJIBI TOKA,
HJYyIIEro Yepe3 MPOBOIHUK, OT HAMPSIKEHHUs Ha TPOBOHUKE; UCCIIEIOBAHUE MTOCIIEI0BATEILHOTO U TTa-
paIeNbHOTO COETUHEHUH MPOBOIHUKOB): TJIAHUPOBAThH UCCIIEIOBaHKE, COOMpaTh YCTAaHOBKY U
BBITIOJTHATH U3MEPEHUS, CIIEYS MPEATI0KEHHOMY TUTaHy, PUKCUPOBAThH PE3yIbTaThl MOTyUEHHOM
3aBUCHMOCTH B BUJI€ TaOJIUIl U TpauKOB, AeJIaTh BHIBOJBI MO PE3yJIbTaTaM HCCIEAOBAHUS;

— TPOBOJUTH KOCBEHHbIE U3MEPEHUs PU3NUECKUX BEIHUUH (yIeNbHas TEIJI0EMKOCTD BEIIEeCTBa,
COTPOTHUBIIEHUE MPOBOIHUKA, pa00OTa K MOIIIHOCTb IEKTPUUYECKOT0 TOKA): IUIAHUPOBAaTh U3MEPEHUS,
coOuparh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, CJ€ys MPEIJI0KEHHON HHCTPYKIIUHU, U BBIYUCIISATh
3HA4YECHHE BEJIIMYNHBI;

— co0oaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000y I0BaHUEM;

— XapaKTCpU30BaTb NPHUHIUIIBI JeHCTBUSA HU3YYCHHBIX HpI/IGOpOB N TCXHUYCCKHUX YCTpOﬁCTB C OHOpOfI
Ha UX OIIMCaHHA (B TOM YHUCJIC: CUCTCMA OTOIJICHUS JOMOB, THTPOMETP, ITapOBasd Typ6I/IHa, aMIIepmMeTp,
BOJIBTMETP, CUETUYMK 3JICKTpPI‘—IeCKOI>'I OHEPTIHUH, DJICKTPOOCBCTUTCIILHBIC HpI/I60pbl, HarpeBaTcCJIbHBIC
3J'IeKTp0HpH60pBI (HpI/IMepBI), QJICKTPHUYCCKUC MTPCAOXPAHUTCIIN; DJICKTPOMAlrHUT, SJICKTPOABUTATCIIb
IMOCTOAHHOI'O TOKa), HCIOJIb3Ys 3HAHUSA O CBOMCTBaX q)HSI/I‘-ICCKI/IX SIBJICHUH U HCOGXOI{I/IMLIe
(1)I/ISI/IIIeCKI/Ie 3aKOHOMCPHOCTH,

— pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOUCTBA U U3MEPUTEbHbIE IPUOOPHI IO CXEMaM U
CXEMaTUYHBIM PUCYHKaM (>KHJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATENb
BHYTPEHHET0 CTOPaHMsl, SJIEKTPOCKOII, PEOCTaT); COCTABJIATH CXEMBI DJIEKTPUUYECKUX IIeTIeH C
NI0CJIEI0BATENbHBIM U MapaJlIeIbHBIM COEAMHEHHEM AJIEMEHTOB, pa3inyasl yCIOBHbIE 0003HaUEHUS
JJIEMEHTOB JJIEKTPUYECKHUX LENeH;

— MPUBOJIUTH NPUMEPHI/HAXOJUTh UH(POPMALIHIO O TPUMEpaxX MPAKTUYECKOTO UCIIOJIb30BAHUS



bu3NYECKUX 3HAHWI B MOBCEIHEBHOM KU3HU U1 0OecrieueHus: 6€30MacHOCTH Py 0OpalieHnu ¢ mpudo-
paMH M TEXHHYECKHMMH YCTPOMCTBaMH, COXPaHEHHS 30POBBS U COONIOJCHHUS HOPM SKOIOTUIECKOTO
TIOBEJICHHS B OKPY’KaIOIIeH cpejie;

— OCYHICCTBJIATH ITIOUCK I/IH(l)OpMaLII/II/I (bl/ISI/ILIeCKOFO COACpIKAaHUA B CETU I/IHTepHeT, Ha OCHOBC
HUMCIOIIUXCA 3HAHHUH U HYTéM CpaBHCHHA OJOIIOJIHHUTECIbHBIX HCTOUYHHUKOB BBIJCIIATH I/IH(l)OpMaI_II/IIO,
KOTOpas sABJISACTCS HpOTHBOpC‘lHBOﬁ HJIA MOYKET OBITh HeHOCTOBepHOﬁ;

— HCIIOJIb30BAaTh MPH BHINIOJIHEHUH YUEOHBIX 33JaHUN HAYYHO-TIONYJISIPHYIO JUTEpaTypy (pusnueckoro
COJZlepKaHus, CIIPAaBOYHbIEC MaTEPUAJIb, pecypcsl cet VIHTepHeT; BiIaaeTh NpuéMamMmu
KOHCIIEKTUPOBAHUSA TEKCTA, MpeoOpa3zoBaHus HHPOPMALMK U3 OAHON 3HAKOBOI CHUCTEMBI B IPYTYIO;

— co3JaBaTh COOCTBEHHbIE IMCbMEHHBIE U KPAaTKUE YCTHbBIE cOOOIIEH!s, 000011ast nH(pOpMALHIO U3
HECKOJIbKUX UCTOYHUKOB (PU3UYECKOr0 COIEPKaHMsI, B TOM YUCIIE IyOJIMYHO MPEACTABIATh PE3yIbTaThl
IIPOEKTHOM WJIM MCCIIEN0BATENbCKON AESITEIbHOCTH; IIPU 3TOM I'PAMOTHO MCII0JIb30BaTh U3y4YEHHBIN
NOHATUIHBIN anmapaT Kypca (U3HKH, COITPOBOXKAATH BBICTYIIJICHUE TIPE3EHTAINEH;

— IIPHU BBIIIOJHCHUHU y‘IG6HBIX IIPOCKTOB U I/ICCJ'IG,I[OBaHI/Iﬁ CI)I/I3I/I‘ICCKI/IX IIpoueCCoB pacCnpCaACIATh
0053aHHOCTH B rpynri€ B COOTBECTCTBHUU C IMOCTABJICHHBIMU 3aa4aMH, CJICANUTD 34 BBIIIOJIHCHUCM I1JIaHA
I[GI\/JICTBI/II;'I 1 KOPPECKTHUPOBATH €TI0, AACKBATHO OLICHHUBATH COOCTBEHHBIN BKJIaA B ACATCIIBHOCTD I'PYIIIIBI;
BBICTPAaNBATb KOMMYHHUKAaTUBHOC BBaHMOﬂGﬁCTBHC, IPOABJIAA TOTOBHOCTD pa3pCliaTh KOH(i)JII/IKTI)I.



TEMATHYECKOE IIJIAHUPOBAHHUE

Ne | HanmeHnoBaHue pa3ieoB KosinuecrBo yacos Jara Buapl gesiTeIbHOCTH Busasl, popmbl DJIeKTpoHHbIe (HHPPOBbBIE)
n/1 | ¥ TeM MPOTrPaMMBbI H3y4eHHust KOHTPOJISA o6pasoBaTeIbHbIE PeCypChI
BCEro | KOHTPOJbHbIE | MPAKTHYECKHE
padoThI padoThI
Paznen 1. TenJioBble siBAeHUSs
1.1. | Crpoenue u cBoiicTBa 7 0 0 05.09.2022 | HabnroneHue 1 MHTEPIPETALMS ONBITOB, CBUIETEIbCTBYIONIUX 00 aTOMHO-- YerHblii onpoc; 1. ®enepanbHelit HEHTP HHHOPMALIIOHHO-
BelecTBa 26.09.2022 | mMoJeKyISSPHOM CTPOEHHH BELIECTBA: OIBIThI ¢ PACTBOPEHUEM Pa3IMYHbIX IucpMeHHsBII obpasoBatenbHbIX pecypcos (OLIMOP)

BEIIECTB B BOJIE; KOHTPOJIb; http://eor.edu.ru
PeureHune 3a1a4 10 OLICHUBAHHMIO KOJIMYECTBA aTOMOB WJIM MOJIeKyJ B exuuue | TecTupoBanue; 2. Enunast komnekuus uuppoBbIx

00BbEMa BelleCcTBa;

OO6bsicHeHHEe OPOYHOBCKOTO BIIKEHHS, SIBICHHS AU(Y3UHH paziiHInii Mex Iy
HHMM Ha OCHOBE IOJIOKEHHH MOJIEKYIIPHO-KHHETUYECKON TEOPUU CTPOCHHUS
BEILCCTBA;

OOBsICHEHHE OCHOBHBIX PA3JIMYMil B CTPOCHHUH Ia30B, )KUKOCTEH U TBEPBIX TEI
C HCIOJIB30BaHIEM OJIOKEHUH MOJIEKYJIIPHOKHHETHIECKOH TEOPUH CTPOCHUS
BEILECTBA;

IIpoBeneHne ONBITOB MO BBIPAIMBAHMIO KPUCTAILIOB IIOBAPEHHON COJIH I
caxapa;

IIpoBenenne 1 0OBSICHEHHE ONBITOB, AEMOHCTPUPYIOINX KAIMUIIPHbIS
SIBIICHUS ¥ SIBJICHHE CMAaYNUBAHHUS;

OObsICHEHHE POJTH KAITHIUBIPHBIX SBJICHUHN ISl TOCTYIUICHUS! BOJBI B OPTaHU3M
pacrernii (MC — Guoinorus);

Habmonenne, nposeneHne u 00bICHEHNE ONBITOB 110 HAOJIIOIECHHUIO TEIIOBOTO
PACIIMPEHNS Ia30B, XKUIKOCTEH U TBEPIBIX Tel;

OOBbsICHEHHE COXPaHEHHS 00b&Ma TBEPABIX TeJl, TEKYYeCTH JKUIKOCTH (B TOM
4HCIIe, PA3HULIBI B TEKYUECTH IS Pa3HBIX JKUJKOCTEiT), AaBNeHHUs rasa;
TpoBesieHNE OMBITOB, IEMOHCTPUPYIOIIMX 3aBUCHMOCTb JIaBICHHUS BO3/yXa OT
ero 006bEMa M HarpeBaHHs HITH OXJIXKACHNS, U UX 00BSCHEHHE HA OCHOBE
ATOMHO-MOJICKYJIAPHOTO YUCHHS;

AHanu3 NpaKTHYECKHX CUTYAIUi, CBI3aHHBIX CO CBOHCTBAMU T'a30B,

WU NEACTA U TRANTILIY TAT:

ob6pasoBaTeibHbIX pecypcos http://school-
collection.edu.ru;

3.POII https://resh.edu.ru/

4. IlIkosbHBIN OpTAN
http://www.portalschool.ru

5. HayuHo-nonynsipHblit
(bu3HKOMATEMATHYECKUIT JKYPHAT TSI
IIKOJIbHUKOB U CTYACHTOB «KBaHT»
http://www.kvant.info

6. Konctpyxkrop TectoB
https://onlinetestpad.com/
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14.12.2022

O60ocHOBaHKE TPABUI H3MEPEHHS TEMIICPATYPEI;

CpaBHeHHE Pa3IUYHBIX CIIOCOOOB HU3MEPEHHS U LKA TEMIIEPATyPEbI;
HabGnronenue n 00bsCHEHUE OIIBITOB, IEMOHCTPHPYIOLINX HU3MECHEHHE
BHYTpEHHEI! SHEpTHH TeJia B pe3yNbTaTe TeIIonepeadn U paboThl BHEIIHUX
CHIT;

Habmroenue 1 00bSCHEHUE OIBITOB, 00CYKICHHE PAKTHYECKUX CUTYAIHU,
JIEMOHCTPUPYIOIIMX Pa3InyuHbIe BUIBI TEILUIONEPEIayun: TEIUIONPOBOJHOCT,
KOHBEKIIHIO, H3JTy4YCHHE,

HccnenoBanue SBICHUS TEINIO0OMEHA ITPU CMELIMBAHUH XOJIOJHOM U ropstdeii
BO/IbI;

HaburoieHue yCTaHOBIICHHS TEIUIOBOTO PABHOBECHS MEXKIY rOpsYei U
XOJIOJTHOH BOJION;

OmnpeneneHue (M3MEPEHIE) KOJIMYECTBA TEILIOTHI, TIOJy4YSHHOTO BOJOU NP
TEMIO0OMEHE € HATPETHIM METAIUYECKIM LIHJINHIPOM;

OmnpeneneHue (M3MEpeHNE) YACIbHOM TEIIIOEMKOCTH BEIECTBA,;

Perenue 3a/1a4, CBA3aHHBIX C BHIYUCIEHHEM KOJMYECTBA TEILIOTHI U
TEIIOEMKOCTH MPH TEII00OMEHE;

AHaJu3 CHTyauuil IPaKTHIECKOrO UCIIOIB30BAHHS TEIIOBBIX CBOCTB
BELIECTB U MATEPHAJIOB, HAPHMEP B LIEJSIX SHEProche peKeH s :
TEIUTOU30JLILHS, SHEProcOeperarune KpbIii, TePMOAKKYMYIISITOPHI H T. 11.;
HabGnroneHue siBeHui ncnapeHus ¥ KOHCHCALUH;

HccnenoBanue npornecca UCIIapeHUst pa3IHIHbIX KUAKOCTEH;

OOBsICHEHHE SBJICHUN UCTIAPEHUS ¥ KOHJICHCALIUK HA OCHOBE aTOMHO--
MOJIEKYJISIPHOTO YYCHHS;

Hab6nronenue n o0bsicHEHUE TIpoLiecca KUIIEHUS, B TOM YHCIIE 3aBUCUMOCTH
TEMIePATyPhI KUIICHHUS OT [aBICHHUS,;

Onpenenenne (M13MepeHne) OTHOCHTENBHOH BIQKHOCTH BO3/LyXa;
HabnroneHue nporecca IIaBleHHs KPUCTAJUIMIECKOTO BELIECTBA, HAIPUMED
IbJIa;

CpaBHeH¥e IPOLECCOB IUTABICHUS KPHCTAUIMIECKHIX Te H Pa3MATICHHS IIPU
HarpeBaHHN aMOP(HBIX TeI;

Onpenenenne (M3MepeHne) yASIbHOM TEIUIOTHI INTaBIeHUs Jbaa. OObsCHeHNe
SIBJICHUH TIIaBJICHUS ¥ KPHCTAUTM3AIIN Ha OCHOBE aTOMHO-MOJIEKYIISIPHOTO
YUEHUS;

Perenne 3a/1a4, CBA3aHHBIX C BHIYUCICHAEM KOJIMYECTBA TEIUIOTH B
Iporeccax TeIUIoNepeadn P IUIaBICHAN U KPUCTAUIN3aI[HH, HCTIAPEHAH 1
KOH/ICHCAIINH;

AHaJu3 CHTyali IPaKTHIECKOTO MPUMEHEHHS SBICHHH TUTaBICHHUS 1
KPUCTAIUTH3ALNH, HAIPHMED, IOTyIeHHEe CBEPX YHCTHIX MATEPUATIOB, COJEBAst
rpenka u 1p.;

Ananus paboTbl 1 00BbSICHEHUE MPUHIIMIIA JEHCTBUS TEIIOBOTO JBUTATEIS;
Beluricnenne KOJIHYECTBa TEILIOTHI, BBIIEISAIOMEr0Cs MPH CTOPAHUN
Ppa3IHYHBIX BHIOB TomuthBa, 1 KI1J1 gBuraress;

Yernblii onpoc;
IIncemennbIit
KOHTPOJIb;
KonTtponbHas
paborta;
Ipaxruyeckas
paborta;
TectupoBaHue;
CaMooneHKa ¢
UCIIONIb30BAHHEMK
OneHouHOrO
JIHCTaY;

1. ®enepanbHelil HIEHTP HHHOPMALIMOHHO-
oOpazoBaTenbHEIX pecypcos (PLOP)
http://eor.edu.ru

2. Enunast koJuteKuus [udpoBbIX
ob6pasoBaTeibHbIX pecypcos http://school-
collection.edu.ru;

3.POII https://resh.edu.ru/

4. llIkosbHBIN OpTAN
http://www.portalschool.ru

5. HayuHo-nonynstpHbli
(U3HKOMaTEeMATUYECKUH JKypHAT UL
IIKOJIBHHUKOB U CTYACHTOB «KBaHT»
http://www.kvant.info

6. Konctpykrop TectoB
https://onlinetestpad.com/

HWroro no pazneny
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2.1. | DmeKTpHYECKHUE 3aPAIbL. 7 19.12.2022 | HabnroaeHue U poBECHUE OMBITOB 10 ANEKTPU3ALMH TeJ IPU VYerHelit onpoc; 1. denepanbHbIi HEHTP HHPOPMALIMOHHO-
3apskeHHBbIE TeJIa H HX 16.01.2023 | conpuKOCHOBEHMH M UHIyKIUEH; IuceMeHHBIH oOpazoBaTenbHEIX pecypcos (PLOP)
B3auMojencTBHe HaGmonenne n 00bsiCHEHIE B3aUMOICHCTBHSI OTHOMMEHHO M Pa3HOMMEHHO KOHTPOJIb; http://eor.edu.ru

3apsUKEHHbIX TEJ; TectupoBaHue; 2. Enunast koJuteKuus [udpoBbIX

OObsiCHEHHE IPUHIHIIA ACHCTBHS AIEKTPOCKOIIA; CamooLeHKa ¢ ob6pasoBaTeibHbIX pecypcos http://school-

OO0bsCHEHHE SBICHUI JIEKTPU3ALUH TIPH CONPUKOCHOBEHMH Tell M MHIYKIKel c| ucnonb3oBanuem« | collection.edu.ru;

UCIIOIB30BaHIEM 3HAHUH O HOCHTEIISIX JJIEKTPUUECKUX 3apSIOB B BEIECTBE; OneHouHOrO 3.POII https://resh.edu.ru/

PacrioznaBanue u 00bsICHEHUE ABJICHUH 3IEKTPU3ALIMU B TIOBCEIHEBHOM XKU3HY; | JIUCTA»; 4. llIkosbHBIN OpTAN

Hab6rnronenue u 00bsCHEHUE OIBITOB, MILTIOCTPUPYIOIIIX 3aKOH COXPaHEHUS http://www.portalschool.ru

3NIEKTPUYECKOT0 3apsia; 5. HayuHo-nonynstpHbli

Ha6u1ro1eHue ONbITOB 10 MOJEITHPOBAHHIO CHIIOBBIX JIMHUH JIEKTPUYECKOTO (u3MKOMaTEMATHIECKHIT JKYPHAI JUIs

oJIs; LIKOJILHUKOB U CTYIeHTOB «KBaHT)

HccnenoBanue AeHCTBHS SJIEKTPUYECKOTO MO HA IPOBOAHUKH 1 http://www.kvant.info

JINDIIEKTPHKH; 6. Koxcrpykrop Tecto
https://onlinetestpad.com/

2.2. | HocTostHHbBII 20 18.01.2023 | HabroieHue pa3iuyHbIX BUIOB JEHCTBHS DIEKTPHIECKOTO TOKA U VYernblii onpoc; 1. ®enepanbHblii HEHTP UHPOPMALIUOHHO-
3JIeKTPUYECKHIi TOK 05.04.2023 | oGHapysKeHUE ITHX BUIOB JEHCTBHS B TIOBCETHEBHOM KU3HHY; ITucbMeHHBIIR o0pasoBatebHBIX pecypcos (PLIMOP)

COopKka 1 UCTIBITAHUE TEKTPUYECKOI 1IETH OCTOSHHOTO TOKA, KOHTpOJIb; http://eor.edu.ru

V3MepeHue CUITbI TOKA aMIIEPMETPOM; KonTponbHast 2. ExuHast KoJuieKus HupoBbIx

U3MepeHue 3J1eKTPUIECKOro HAIPSKEHUS. BOJIBTMETPOM,; pabora; o0pa3soBaTeibHbIX pecypeos http://school-

IIpoBenenre 1 0OBsICHEHHE OIBITOB, AEMOHCTPUPYIOMIHUX 3aBHCUMOCTh [paktnyeckas collection.edu.ru;

3JIEKTPHYECKOTO CONPOTUBIEHHS TIPOBOIHAKA OT €0 JUTHHBI, TLIOMIA I pabora; 3.POII https://resh.edu.ru/

MOIEPEYHOT 0 CEUCHUS M MaTepHaa; TectupoBaHue; 4. llIkosbHBIN OpTAN

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, IIPOTEKAIONIETO YePe3 PE3UCTOp, OT Camoonenka ¢ http://www.portalschool.ru

COIPOTHBIICHUS PE3UCTOPA U HAIPSKCHUSIHA PE3UCTOPE; ucronb3oBanueM« | 5. HayuHo-nomysisipHbIi

TIpoBepka npaBuia CIIOXEHHUS HANPSHKEHUI PH T10CNIEI0BATEIbHOM OueHoYHOTo duzuKomaTeMaTHHECKHH JKYPHAT st
JIUCTaR; IIKOJIBHUKOB U CTY/IeHTOB «KBaHT)

COEIMHEHUH JIByX PE3UCTOPOB;
IIpoBepka mpaBuIa 715 CUIIBI TOKA IPU MapajuieIbHOM COSIUHEHUH
PE3HCTOPOB;

Pemenue 3aay ¢ ucnonb3oBanueM 3akoHa Oma u hopmya pacuéra
9NEKTPUUECKOTO CONPOTUBIICHNS TP TIOCIIEI0BATEIEHOM H MTapajlielbHOM
COC/IMHEHNH MPOBOTHUKOB;

Onpenenenne paboTHI NEKTPHIECKOTO TOKA, MPOTEKAIOMIETO YePe3 PE3NCTOP;
HccnenoBanne 3aBHCUMOCTH CHITBI TOKA 9€PE3 JIAMITOUKY OT HATIPSKSHHUS Ha
HEH;

Onpenenenne KIIJ| narpesaTens;

OOBsCHEHNE yCTPOHCTBA M NPHUHIIHIIA JICHCTBIS TOMANITHIX
3NIEKTPOHATPEBATEIBHBIX IPHOOPOB;

OObsCHEHNE MPUINH KOPOTKOTO 3aMBIKaHWS ¥ MPUHIIHIIA ASHCTBUS IIIaBKUX
IpeoXpaHuTeNeH;

Pemenne 3ana4 ¢ ncrnonp3oBanyeM 3akona Jhxoyni—Jlenna;

Habnronenue BO3HUKHOBEHUS 2IEKTPUUECKOTO TOKA B XKUIKOCTH;

http://www.kvant.info
6. Konctpykrop TectoB
https://onlinetestpad.com/




2.3. | MarHuTHbIe SIBJICHHS 6 10.04.2023 | HccnenoBanue MarHUTHOTO B3aMMOICHCTBHS IIOCTOSIHHBIX MarHUTOB, VYerHelit onpoc; 1. denepanbHbIi HEHTP HHPOPMALIMOHHO-
26.04.2023 | M3yueHure MArHUTHOTO MOJIS IOCTOSIHHBIX MATHATOB MPH UX 00bEAHMHCHAN 1 KonrponbHas oOpazoBaTenbHEIX pecypcos (PLOP)
paslelieHuy; pabora; http://eor.edu.ru
IIpoBezieHNE ONBITOB 110 BU3YaIU3alUH OIS TTOCTOSHHBIX MarHUTOB; IpakTryeckas 2. Enunas komnekuus uudpoBbix
W3ydenne sBIeHNs HAMATHUYMBAHNUS BEIIECTBA,; paborta; obpasoBaTenbHBIX pecypcos http://school-
HccnenoBanue AeHCTBUs SIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY; Tectuposanue; collection.edu.ru;
[IpoBeeHnE ONBITOB, IEMOHCTPUPYIOIIUX 3aBUCHMOCTD CHJIBI 3.POII https://resh.edu.ru/
B3aMMOJICHCTBHS KAaTyLIKU C TOKOM M MarHuTa OT CHJIbI U HAIIPaBJICHUs TOKA B 4. llIkosbHBIN OpTAN
KaTyIlKe; http://www.portalschool.ru
AHaJu3 CHTyalHi IPaKTHIECKOro MPUMEHEHHS dIeKTPOMArHUTOB (B OBITOBBIX 5. HayuHo-nonynstpHbli
TEXHHYECKUX YCTPOHCTBAX, HPOMBILIICHHOCTH, MEULIHHE); (M3NKOMaTEMaTHYECKHH JKyPHAI JULs
UN3ydeHne aeiCcTBHS MATHUTHOTO TIOJIS HA IPOBOHKK C TOKOM,; IIKOJIBHUKOB 1 CTYeHTOB «KBaHT»
W3yueHune NeiCTBHS 3IIEKTPOABUraTElIs; http://www.kvant.info
Wsmepenne KIIJ{ anekTpogBUraTenbHON YCTaHOBKH; 6. KoHcTpyKkTOp TECTOB
Pacnio3HaBanue 1 aHaIN3 PA3IMYHbIX IPUMEHEHHUH JIEKTPOIBUTraTeeit https://onlinetestpad.com/
(TpaHcHOpT, OBITOBEIE YCTPOHCTBA U AIP.);
2.4. | DnekTpoMarHuTHas 4 03.05.2023 | OnbITHI IO HCCIIEIOBAHHIO SBICHHUS IEKTPOMATHUTHON HHTYKIIUH: Yernblii onpoc; 1. ®enepanbHblid LEHTP UHPOPMALIMOHHO-
HHAYKIUS 17.05.2023 | uccienoBaHne U3MEHEHNH 3HAYCHUS M HATIPABICHHUS HHIYKIHOHHOTO TOKA, Tectuposanue; ob6pazoBatenbHbIX pecypcos (PLIMOP)
http://eor.edu.ru
2. Enunast KouteKnus uQpoBbIX
ob6pasoBateinbHbIX pecypcos http://school-
collection.edu.ru;
3.POII https://resh.edu.ru/
4. HIxonpHBIHA OpTAN
http://www.portalschool.ru
5. HayuHo-nonynspHbIi
(U3MKOMaTeMaTHYECKHH Ky pHAI UL
IIKOJIBHHKOB U CTYIeHTOB «KBaHT»
http://www.kvant.info
6. Konctpykrop TecToB
https://onlinetestpad.com/
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IHOYPOYHOE IINTAHUPOBAHHUE

TCIIJIOIIPOBOAHOCTD,
KOHBCKIUA, U3TYUCHHUC.

Ne | Tema ypoka KoanuecTBo yacoB Hara Buabl, gopmbl
n/n HU3YYEeHHS | KOHTPOJIS
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE
padoThI padoThI

1. | OcHOBHBIEC OTOKEHHS 1 0 0 05.09.2022 | YcrHBIii ompoc;

MOJICKYJISIPHO-
KMHETUYECKOU TEOPUHU
CTPOCHHS BEIECTBA.
OmBITHL, TOATBEPKIAIOIINE

ocHoBHbIe nTostoxkenus MKT.

2. | Mogenu TBEPAOTrO, *KMaKOro | 1 0 0 07.09.2022 | YcTHBIH omIpOC;
Y Ta300 Opa3HOro
COCTOSIHMH BelecTBa

3. | Kpucramumyeckue u 1 0 0 12.09.2022 | YcrHsiii onpoc;
amopdHbIe TBEPIBIC TENA TectupoBanue;

4. | OObscHeHne CBOMCTB ra3os, |1 0 0 14.09.2022 | Vernsiit omnpoc;
KHJIKOCTEH M TBEPJIBIX TEJ HA Camoorienka ¢
OCHOBE TIOJIOKCHHUN UCIIOJIb30BaHNEM
MKT. «O11eHOYHOT O

JHCTaY;

5. |CwmauuBanue u 1 0 0 19.09.2022 | YctHBIii onpoc;
KaIlTWJUISIPHBIC SIBJICHUS

6. | TertoBoe pacupeHue u 1 0 0 21.09.2022 | YcrtHBII onpoc;
cHKaThe

7. | O6obmuIaroIIuil ypoK 1o 1 0 0 26.09.2022 | TectupoBaHue;
teMe "CTpoeHHe U CBOMCTBa
BemecTna"

8. | Temnepatypa. CBsi3b 1 0 0 28.09.2022 | YcrtHBII onpoc;
TeMIIepaTypbl CO CKOPOCTHIO
TETUTOBOTO JBIKEHUS
YaCTHII.

9. | BHyTpeHHSISI DHEPTHS. 1 0 0 03.10.2022 | VcrHslii onpoc;
Croco0bl U3MEHEHUS CaMooI11eHKa ¢
BHYTpPEHHEN SHEPruu: UCTIOJIb30BaHUEM
TerIonepeaya u «O1eHoYHOr0o
COBepIIeHHE PadOTHI. JUCTay;

10. | Buap! Terutonepeiayn: 1 0 0 05.10.2022 | YcTHBI 0npoc;




11. | KoanuecTBO TEMIOTHI. 10.10.2022 | VerHbiit ompoc;
VY nenbHas TEIUIOEMKOCTb [TucpmeHHbIN
BEIIIECTBA KOHTPOJIb;

12. | TerutooOMEH U TEIIIOBOE 12.10.2022 | YcTHbI# ompoc;
paBHOBECHE. Y paBHEHHE
TEIUIOBOTO OaaHca

13. | JTabopatopHas padora Nel 17.10.2022 | TTpakTryeckas
"UccnenoBanue siBJICHUS pabora;
TeII000MeHa pu
CMELIMBaHUU XOJIOAHOM U
ropsiueit BoabI"

14. | JTaboparopHas pabota Ne2 19.10.2022 | ITpaktuueckas
"OnpeneneHue yaeapHOU pabora;
TEIUIOEMKOCTH BelecTna"

15. |[TnaBneHue U OTBEpCBaHKE 24.10.2022 | YcTHBIH ompoc;
KPUCTAJUTMIECKUX BEIIECTB.

16. | VaenpHas Temnora 26.10.2022 | YcrHBIii ompoc;
IUTaBJICHUS Camoorienka ¢

UCIIOJIb30BaHUEM
«OLEHOYHOT0
JHCTAY;

17. | Pemrenue 3ama4 1o Teme 07.11.2022 | IIucbMeHHBIHN
"TermooOmeH" KOHTPOJIb;

18. | KonrponbHas pabora 1o 09.11.2022 | KonTposbHast
teMaM "HarpeBanue n pabora;
IJIaBJIEHHE BellecTB"

19. | Tapoo6pazoBanue u 14.11.2022 | YerHslit onpoc;
KoHAeHcauus. Mcnapenue

20. | Kunienue. Y nenpHas 16.11.2022 | VerHbiit ompoc;
TEMI0Ta Napoodpa3zoBaHus [TucsmeHHbIi

KOHTPOJIb;

21. | 3aBUCHMOCTDH TEMIIEpaTypPhI 21.11.2022 | VcrtHBIi onpoc;
KHUIIEHUS OT aTMOC(HEPHOTro
JIaBJICHUS

22. | BnaxxHOCTB BO3/IyXa. 23.11.2022 | TIpakTuueckas
JIaGoparophas pabota Ne3 pabora;

"Onpenenenue
OTHOCHUTEILHOU BIAXKHOCTHU
BO3qyXa"




23. | DHeprus TOIIMBA. 28.11.2022 | YcTHBIi ompoc;
VY nenpHas TETI0Ta CropaHHst

24. | IlpuHIMITBL pabOTHI 30.11.2022 | YcrHblii onpoc;
TeroBbIx aurartenei. KITJT CamMoolieHKa ¢
TCIIJIOBOI'O IBUTATCIIA HUCIIOJIB30BAHUEM

«O1eHo4Horo
JMCTAY;

25. | TeluioBbIe ABUTATEIN U 05.12.2022 | YcTHBIH ompoc;
OXpaHa OKpY Karolen
Cpepl.

26. | 3akOH COXpaHCHUs U 07.12.2022 | VcrHbIit ompoc;
MPEBPALLECHUS SHEPTUHU B [TuceMenHbI
MEXaHUYECKUX U TETIJIOBBIX KOHTPOJIb;
mporeccax.

27. | Pemenue 3a1a4 1o Teme 12.12.2022 | IIucbMeHHBIH
"TernnoBsie siBICHUS". KOHTPOJIb;

28. | KouTposnbHas pabota 1mo 14.12.2022 | KonTpoibHast
teme "TemnoBsie siBeHUs" pabora;

29. | DnekTpHU3aIys TEL. 19.12.2022 | YcTHBI# ompoc;
Bzaumoneiicterue
3apSKCHHBIX TEJ.

30. |3akon Kymona. Pemenue 21.12.2022 | ITucbMeHHbIIH
3a/a4 Ha 3akoH KymoHa. KOHTPOJIb;

31. | DnekTpuuecKoe moie. 26.12.2022 | YcTHBII ompoc;
[IpuHIun cynepno3unumn
ANEKTPUYECKUX MOJICH.

32. | Hocurenu 3NeKTPUIECKIX 28.12.2022 | YctHblit ompoc;
3aps0B. 3aKOH COXpaHEHHS [TuceMeHHBIN
ANEKTPUIECKOTO 3apsia KOHTPOJIb;

33. | Crpoenue aToma 09.01.2023 | CamoonieHKka ¢

UCIIOJIb30BaHUEM
«OneHoyHoro
JHACTaY;

34. | TIpoBOAHUKH H 11.01.2023 | YcTHBIH ompoc;
JTUDIICKTPUKH.

35. | O6obmIaroIIHNi YPOK 110 16.01.2023 | TectupoBanue;

TeMe "DJIeKTpUIeCcKre
3apsbl. 3apsHKEHHBIE Teja U
HUX B3auMoeicTaue"




36. | DneKkTpruecKuil TOK. 18.01.2023 | YcrHBIii onpoc;
VYcnoBus CyliecTBOBaHUS
AJIEKTPHUUECKOTO TOKA.

W cTOYHMKH TOCTOSTHHOTO
TOKA.

37. | leiicTBHS 3JIEKTPUIECKOTO 23.01.2023 | YcrHblit onpoc;
TOKa. DJIEKTPUYECKHUI TOK B
KHUJIKOCTSIX H ra3ax.

38. | DnexTpuueckas Ienb 25.01.2023 | VerHslii onpoc;

Camoonenka ¢
UCTIOJIb30BaHHEM
«O1eHoYHoro
JHCTAY;

39. | Cuna TOKA. 30.01.2023 | YcTHBIH ompoc;

40. | JTaboparopHnas pabota Ne4 01.02.2023 | [TpakTuueckas
"N3mepenue u pabora;
peryiupoBaHHe CUJIbl TOKa"

41. | DnexTpuueckoe 06.02.2023 | YcrHbli onpoc;
HalpspKEHHE.

42. | CompotuBiieHue 08.02.2023 | YcrHslii omnpoc;
MPOBOJHUKA. Y JEIBHOE TectupoBanue;
CONPOTHUBIICHHE BEIIECTBA.

43. | 3akon Oma 151 yyacTka 13.02.2023 | YcrHbIi ompoc;
LEnH IIucemenHbIi

KOHTPOJIb;

44. | TlocnenoBaTenbHOE 15.02.2023 | YcTHBIi ompoc;
COEIMHEHNE MTPOBOJHNKOB.

45. | JTaboparopHast pabora Ne5 20.02.2023 | ITpakTuueckas
"[IpoBepka mpasuia pabora;
CJIOYKEHUS HAIIPSKEHUN ITPU
MoCJeI0BaTeIbHOM
COCIMHEHUH JIBYX
pe3uctopon”

46. | TTapanienbHOE COSAMHEHHE 22.02.2023 | YcTHBIM 0npoc;
MIPOBOJTHUKOB.

47. | JJaboparopHas pabota 27.02.2023 | IIpakTrueckas
Ne6"ITpoBepka npaBuiia ass pabora;

CUJIBI TOKA MPHU
napajuieIbHOM COeAMHEHUU
pe3uctopos”




48. | Perrenue 3a1a4 1mo TeMam 01.03.2023 | [TucsMeHHbIiH
"Cuna ToKa, HalpsiKeHue, KOHTPOJIb;
CONPOTHUBIICHHE, 3aKOH OMa
JUISL y4acTKa IeTIH,

CO€JIMHEHHS TPOBOJHUKOB"

49. | KonrposbHas paboTa 1mo 06.03.2023 | KontposbHast
teme "Cuiia ToKa, pabora;
HaMnpsDKEeHNUE,

COMPOTHUBIIEHUE, 3aKOH OMa
JUTSL y4acTKa IeTIH,
COEIMHEHUS IPOBOIHUKOB"

50. | PaboTa 1 MOIIHOCTH 13.03.2023 | YcTHBIi ompoc;
ANEKTPUIECKOTO TOKA.

51. | Jlaboparopuas padota Ne7 15.03.2023 | ITpaktuueckas
"Onpenenenue paboTsl U paborta;
MOIIHOCTH JJICKTPUYECKOTO
ToKa"

52. | 3akon [[xoyns—Jlenna 20.03.2023 | YcTHBI# ompoc;

53. | DiekTpONPOBOIKA U 22.03.2023 | CamoorieHKa ¢
oTpeouTeTN MCIIOJIb30BAaHUEM
ANEKTPUYECKON SHEPTUU B «O1eHOYHOTO
obrTy. KopoTkoe JUCTay;
3aMBIKaHUE.

54. | Perienue 3a1a4 rmo TeMam 03.04.2023 | [TuceMeHHBIIH
"PaboTa 1 MOIIIHOCTH TOKa, KOHTPOJIb;
3akoH J[xoyns-Jlenma"

55. | KonTponpHas padora 1o 05.04.2023 | KonTtposbHast
teme "PaboTa 1 MOIIHOCTH paborta;

TOKa, 3aKoH J[xoynsa-Jlenna"

56. | [TocTosTHHBIC MAaTHUTEHI. 10.04.2023 | YcTHBIH ompoc;
Bzaumoneicreue
MMOCTOSIHHBIX MarHUTOB.

57. | MarnutHoe mose. OnbIT 12.04.2023 | YcrHbiit onpoc;

Opcrena. MarHuTHOE noJie
3eMIId U €ro 3HaueHue s
’KU3HU Ha 3eMiie

CaMoOoIICHKa ¢
HCIOJIb30BaHUEM
«OneHoyHoro
JIACTaY;




58. | MaruutHoe moJje 1 0 1 17.04.2023 | TTpakTryeckas
AIIEKTPUYECKOTO TOKA. pabora;
JIaGoparopHas padoTta Ne8
"UccaenoBanue
3aBUCHMOCTH CHIIBI
B3aMMOJICHCTBHUS KaTyILIKH C
TOKOM M MAarHUTa OT CHJIBI
TOKA W HaNpaBJICHUS TOKA B
KaTymke"

59. | eiictBue MarautHOro mosist | 1 0 1 19.04.2023 | ITpakTryeckas
Ha MIPOBOJHUK C TOKOM. pabora;
DNEeKTpOABUTATEIb.

JlaboparopHas pabota Ne9
"KoncTpyupoBanue u
u3ydeHue paboTsl
aieKTpoaBUraresns"

60. | KI1/I amexTpoaBuratesisi. 1 0 0 24.04.2023 | [TucpMeHHBIi
Pemenne 3anau. KOHTpOJIb;

61. | KouTponbHas padora o 1 1 0 26.04.2023 | KouTposnbHast
Teme "MaruuTHeble siBJIeHUS" pabora;

62. | OneiTer @apanes. SApneane |1 0 0 03.05.2023 | YcTHBI# ompoc;
3JIEKTPOMATrHUTHOMN
WHTyKIIHH.

63. | [IpaBuiio Jlenua. 1 0 0 10.05.2023 | YctHBIi onpoc;

64. | DnekTporeneparop. 1 0 0 15.05.2023 | YcrHBIi ompoc;
CriocoOsl nosty4eHus
JIEKTPUUECKON IHEPTUU.

65. | DnekTpoCcTaHIIMU Ha 1 0 0 17.05.2023 | VerHbiit ompoc;
BO300HOBIISIEMBIX TectupoBanue;
MCTOYHHUKAX SHEPTHH.

66. | PesepBHOE Bpems 1 0 0 22.05.2023 | YcTHBIH onpoc;

67. | PesepBHOE BpeMs 1 0 0 24.05.2023 | YcTHBII o1poc;

68. | PesepBHOE Bpems 1 0 0 29.05.2023 | YcrtHBIi onpoc;

OBUIEE KOJIMYECTBO 68 5 9

YACOB I10 [TPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIbBHOI'O ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

®dusuka 8 kmacc/Ileppimkun A.B., OO0 «/IPODAy»; AO «M3narenbctBo [IpocBemieHuey;
BBenure cBoil BapuaHr:

METOAUYECKHUE MATEPHUAJIBI JIUIS1 YYUTEJIA

YMK: k yueOuuky A.B.Ilepsimkun. @usnka 7 - 9 kiaccel

Y4eOHO-MEeTOANYECKUI KOMIUIEKC Hapsiay ¢ y4eOHUKOM COCTaBJISIOT:

®dusuka. Pabouas terpanp. 8 kiacc (aBTopsl KacbsiHoB B.A., JImutpuea B.® u Xannanosa T.A.);
®usuka. Tectol. 8 kinace (aBropsl H. K. Xannanos, T. A. XanHaHosa);

Odusuka. J{unaktuaeckue matepuaisl. 8 kiace (aBropsl [llaxmatosa B.B., Illedep O.P.);

®dwusuka. COopHUK BOIPOCOB U 3a1ad. 8 kinacc (aBTopsl Mapon A.E., Mapon E.A., [To3oiickuii C.B.);
®wusuka. Jluarnocruyeckue padbotsl. 8 kinace (aBTopsl B. B. [llaxmarosa, O. P. edep);

@usnka. CaMocTosITeNbHBIE U KOHTPOJIbHBIE padoThl. 8 kiace (aBTopsl A. E. Mapon, E. A. Mapon);
dusuka. OnopHbIe KOHCIIEKTHI U pa3HOYPOBHEBbIC 3aanus. 8 kiacc (aBTop Mapon E.A.)

COopHuk 3ana4 o gpusuke. 7-9 knaccol (M3narenscTBo «IK3aMeH»)

[Tepbimkun A.B.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1. depepanbHbIil HEHTP HHOOPMALIMOHHO-00pa3oBaTenbHbIX pecypcoB (PLIMOP) http://eor.edu.ru
2. Enunas xomuteknus mudpoBbix oOpasoBatenbHbix pecypcos http://school-collection.edu.ru;
3.PDII https://resh.edu.ru/

4. IIxonpuerii moprain http://www.portalschool.ru

5. Konctpykrop TectoB https://onlinetestpad.com/

6. HayuHO-miomy SIpHBIH (PH3HKO-MAaTEeMATHIECKHIA JKyPHAI JUTS IIKOJBHUKOB U CTYICHTOB
«Ksanr»http://www.kvant.info



MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOHECCA

YYEBHOE OBOPYJIOBAHMUE

' A nmaGoparopus
KOMIIIEKTBI COMTYyTCTBYIOIIUX JIEMEHTOB JIJISl SKCIIEPUMEHTOB

OBOPYJOBAHME /151 IPOBEJEHUSI JIABOPATOPHBIX, IPAKTUYECKHUX PABOT,
NTEMOHCTPALIUN

' A nmaGoparopus
KOMIIIEKTBI COITYyTCTBYIOIIUX JIEMEHTOB JIJISl SKCIIEPUMEHTO






