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IHOACHUTEJIBHAS 3AIINCKA

CopneprkaHue porpaMMbl HaIIpaBJIeHO Ha (POPMUPOBAHKUE €CTECTBEHHOHAYYHON I'PaMOTHOCTH YYaIlUXCsl U
OpraHU3aIMI0 U3y4YeHUs (U3NKU Ha JeSITeIbHOCTHON OCHOBE. B Hell yUHTHIBaIOTCS BO3MOXKHOCTH IIPEIMETa
B peanmzanuu TpedoBannit ®PI'OC OOO K mIaHupyeMbIM JTUYHOCTHBIM U METAIPEAMETHBIM PE3yJIbTaTaM
00y4eHHUs, a TAKKe MEXKIPEIMETHbIE CBA3H €CTECTBEHHOHAYUHBIX YU€OHBIX IIPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT' O IIPEJJIMETA «®U3UKA»

Kypc ¢pusnku — cucrteMoo0pa3yronuii 11 €CTeCTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB, TIOCKOJIBKY
(bu3nyeckre 3aKOHbI JIS)KAT B OCHOBE IIPOLIECCOB U SABJICHUHN, U3y4aeMbIX XUMHUEH, OH0JIoruei, acTpoHoOMHen
u pusndeckoit reorpadueii. dusznka — 3TO MpeAMET, KOTOPHIH HE TOJIBKO BHOCUT OCHOBHOM BKJIA] B
€CTECTBEHHOHAYYHYIO KapTUHY MHUPA, HO U IIPEJOCTaBIIsAeT Hanbosee siCHble 00pa3Lbl IPUMEHEHHS HAyYHOTO
METO/1a I03HAHUS, T.€. ClI0co0a MOIyYEeHUs JOCTOBEPHBIX 3HaHUI 0 Mupe. Hakonen, ¢pusuka — 310
IIPEIMET, KOTOPBIN HapsALy ¢ APYTMMHU €CTECTBEHHOHAYUYHBIMU IIPEAMETAaMU J0JDKEH AaTh IIKOJIBHUKAM
IIpeJiCTaBIeHUE 00 yBJIEKATEIbHOCTH HAy4YHOTO UCCIEA0BAHUS U PAJOCTH CAMOCTOSITEIbHOTO OTKPBITHS

HOBOI'O 3HAHHUA.

Opna 13 rIaBHBIX 33124 GU3NYECKOTO 00pa30BaHus B CTPYKType 001Iero o0pa3oBaHus COCTOUT B
(hOpMUPOBAHUH €CTECTBCHHOHAYYHON IPaMOTHOCTH M MHTEPECa K HAYKE y OCHOBHOW MacChl 00y4JaroIInuXCs,
KOTOpBIE B JaJIbHEWIIEM OyayT 3aHSATHI B CAMBIX pa3HO 00pa3HbIX cdepax aearenbHocTu. Ho He menee
BA)KHOM 3aJ1ayueil SIBJISIETCS BBIABJICHHUE U MOJATOTOBKA TATAHTIMBBIX MOJIOJIBIX JIIOJIEH TSl POIOIIKEHUS
o0Opa3oBaHus U JalbHEUIIeH npodecCuOHANIBHOMN IeATEeIbHOCTH B 001aCTH €CTECTBEHHOHAYYHBIX
MCCIIEI0BAHUH M CO3IaHUH HOBBIX T€XHOJOTUN. COrJIacCHO MPUHATOMY B MEXKIyHAPOIHOM COOOIIECTBE
omnpezaeneHuto, EcrectBeHHOHay4YHAasi TPaMOTHOCTD — 3TO CIIOCOOHOCTD YeJIOBEKa 3aHUMAaTh aKTUBHYIO TPaXx
-IaHCKYTO TIO3UIINIO TI0 00IIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3AHHBIM C €CTECTBEHHBIMH HayKaMu, U €r0
TOTOBHOCTb MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UieAMHU. HaydyHOrpaMOTHBIN YEIOBEK CTPEMUTCS
y4acTBOBATh B apTYMEHTUPOBAHHOM OOCYKICHHUH MPOOJIEM, OTHOCSIINXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHUSIM, UTO TPEOYET OT HETO CIAEAYIOUINX KOMIETEHTHOCTEH:

— HAyY4HO 00BICHITH SIBJICHUA,
— OIICHUBATh U ITIOHHUMAaThb 0COOEHHOCTH HAay4YHOT'O UCCJICAOBAHUA,
— HHTCPHNPETUPOBATH JAaHHBIC U MCII0JIB30BAaTh HAYYHBIC JOKA3aTCIbLCTBA AJIA MMOJTYYCHHA BBIBOOOB.

N3yuenne pu3nku cnocoOHO BHECTH pelIaroIluii BKIaJ B OPMHUPOBAHUE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH 0OYYaIOLIHXCSl.

HEJIN U3YUYEHUSA YYEBHOI'O IPEJIMETA «®U3UKA»

Henn u3yuenus: Gpu3Mku Ha ypOBHE OCHOBHOTO 001IeT0 00pa3oBanus onpeneneHsl B KoHmnenmmu
npenojaBaHus yuyeOHoro npeamera «Ousuka» B 00pa3oBaTelbHBIX opranusanusax Poccuiickoit @enepanmm,
peaM3yIONINX OCHOBHBIE 00I11€00pa3oBaTeIbHbBIE MPOTPaMMBbI, YTBEPKIEHHOH perenneM Komnernu
MunuctepctBa npocBenieHus: Poccuiickoit deaepanmu, mpotokoi ot 3 aexadps 2019 r. Ne [TK4gBH.

Henu uzyuenus Gpusnku:

— npuoOpeTeHre HHTepeca U CTPeMIICHHs 00yJaroIUXCsl K HAYYHOMY U3YUYEHHUIO TPHPOJIBL,
pa3BUTHE HMX MHTEJUIEKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTEH;

— Ppa3BUTHUC HpeI[CTaBJIeHI/Iﬁ 0 HAYYHOM MCTOAC MO3HAHUA U (1)0pMI/IpOBaHI/Ie HUCCICA0BATCIIBCKOI'O
OTHOUIICHUS K OKPYIKAIOIIUM SIBJICHUSAM,



— (¢opMHpOBaHNE HAYYHOTO MUPOBO33PEHHUS KaK pPe3yibTaTa U3yYeHHUs OCHOB CTPOCHHS MAaTepUH U
(byHIaMEHTAJIbHBIX 3aKOHOB (PH3UKH;

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

— Ppa3BUTHE NPEICTaBIECHUI 0 BO3MOXKHBIX cepax Oyayiel npopeccnoHaabHON e TeIbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JAJIbHEHIIEeMY 00yYSHHIO B 3TOM HalpaBJICHUH.

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

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

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

— OCBOEHHE METOJIOB PELICHUs MTPOCTEUIIINX PACUETHBIX 3a/1a4 C UCIIOJIb30BaHUEM (PHU3NUECKUX
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(popManHel HU3MUECKOTO CoAepKaHus, BKII0Yas HHPOPMAIHIO O
COBPEMEHHBIX JOCTHKEHUIX (DU3UKH; aHATTN3 U KPUTUUYECKOE OLIEHUBAaHUE MH(OPMAIIHH;

— 3HAKOMCTBO cO cepamu npodeccuoHaIbHON 1eATeNbHOCTH, CBSI3aHHBIMU C (DU3UKOM, U
COBPEMEHHBIMH TEXHOJIOTHSIMHU, OCHOBAaHHBIMU Ha JOCTHKEHUSIX (PU3HUECKON HAYKH.

MECTO YYEBHOI'O IPEJIMETA «®U3UKA» B YYHEBHOM 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. OHLITLI, MOATBCPIKAAOIIUEC OCHOBHBIC ITOJIOXKCHUA MOJIGKyJISIpHO-KHHGTH‘-IGCKOﬁ TCOpHUHU.

Mopaenu TBEPIOTO, KHUAKOTO U Ta3000pa3HOT0 COCTOSIHUM BemecTBa. Kpucrammueckue u amopgHbIe Tela.
OObscHEeHnE CBOMCTB ra3oB, JKUJIKOCTEH U TBEPIBIX TEJl HA OCHOBE MOJOXKEHUH MOJIEKYJIIPHO-KMHETUYECKOU
TCOpHU. CMauuBaHue U KalmnuJIIAPHBIC ABJICHUA. TermoBoe paciipCHUC U CKATUC.

Temneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTHIO TETIJIOBOTO JABUKECHUS YaCTHII.

BuyTtpennsist sneprust CriocoObl MI3MEHEHUS! BHYTPEHHEH SHEpTHH: TEIIoNepeada U COBepIIeHue paboThl.
Buzp! Tennonepenaun: TEIIIONPOBOIHOCTD, KOHBEKIIHS, U3JTyUCHHUE.

KonmuecTBo TemoThl. Y aenbHas TemI0EMKOCTh BelecTBa. TermiooOMeH 1 TeIIoOBOE paBHOBECHE.
VYpaBHeHue TemoBoro 6ananca. IlnaBnenue n oTBepieBaHHE KPHCTAUIMYECKUX BEILIECTB. Y IeNbHAs
teruiora iasneHus. [lapoodpazosanue u konnencanus. Mcnapenue (MC). Kunenue. Y nenbHas temnora
napoo0pa3zoBaHMsl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUs OT aTMOC(EepHOro AaBieHus. BiaxxHocTs Bo3tyxa.

OHeprus TOmuBa. Y AeabHas TEII0Ta CrOPaHUsL.

[punnuns! padots! Temnosbix asurareneil. KIT/[ reroBoro asurarens. TemioBble ABUraTeNu U 3allUTa
okpyxatomiert cpenpl (MC). 3akoH coXpaHEHUs U MpeBpallleHus YHEPTUH B TEII0BbIX nporeccax (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
. [IpaBuia u3mMepeHus TeMieparypsl

. Buas!l Tennonepenaun
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. OxnaxieHne pu COBEPIICHUN PaOOTHI

9. HarpeBanue npu coBepLIeHUH padOThl BHEITHUMH CUJIAMH
10. CpaBHEeHME TEIUIOEMKOCTEN pa3IMYHbIX BELIECTB

11. HaGmroaenue KUneHus

12 .HaOnroaeHue mocTosHCTBA TEMIIEPATyphl IPH MJIaBICHUU
13. Mozenu TemIoBbIX ABUraTesen

Jlabopamopnwvie padbomovt u onvimol

1. OnbITH MO OOHAPYKEHUIO JEMCTBUS CHIT MOJIEKYJIIPHOTO TPUTSHKEHUS

2. OneITHI MO BBIPALIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJM MJIM caxapa

3. OnbITHI 10 HAOIOICHHUIO TEIUIOBOTO PACIIMPEHUS T'a30B, )KUIKOCTEH U TBEPBIX 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 JUTMHBI CTOJIOMKA JKUIKOCTH B TEPMOMETPHUECKON TpyOKe
OT TEMIIEPATypHI

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

8. MccnenoBanue siBIeHUS TEIUIOOOMEHA IPY CMELITMBAHUM XOJIOAHOM U Topsidel BOJIbI

9. OnpeneneHne KOJIMYECTBA TEIUIOTHI, TOJIyY€HHOTO BOJOU P TEIJI000MEHE C HArPEeThIM
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 anexkTpudeckux 3apsaoB. BzanmoselictBre 3apspkeHHbBIX 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 AUDJIEKTPUKHU. 3aKOH COXpAaHEHUS SJIEKTPUUECKOTO 3apsiia.
DNEeKTPUUECKU TOK. Y CJIOBHSI CYIIECTBOBAHUS 3JIEKTPUUECKOr0 TOKa. ICTOUHUKH MOCTOSHHOTO TOKA.

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

Onexrpuueckas uenb. Cuna Toka. JnekTpuyeckoe HanpspkeHne. ConpoTUBIIEHUE IPOBOIHUKA. Y AETBHOE
CONPOTHUBIIEHHE BelecTBa. 3akoH OMa i yyacTka nenu. IlocnenoBarensHoe U napauIenbHOE COSTUHEHUE

IMPOBOAHHUKOB.

PaboTa 1 MOLTHOCTH 3JEKTPUUECKOro Toka. 3akoH J[xoyns— JleHna. DiaekTpuyeckue enu 1 noTpeduTenu
ANeKTpUYecKoi sHepruu B ObITy. KopoTkoe 3ambIkaHUE.

ITocrositHHplE MarHWUTHL. B3anMmoneicTBUE MOCTOSHHBIX MAarHuToB. MaruutHoe nosie. MaruutHoe nose
3eMJIM ¥ €T0 3HauYeHue AJis )Ku3HU Ha 3emuie. OnbIT OpcTena. MarHuTHoe 1oJie 3JIEKTPUYECKOro TOKa.
IIpuMeHeHne AIEKTPOMAarHuTOB B TEXHUKE. J[eiCTBUE MarHUTHOTO 110JISI HA IPOBOJHUK C TOKOM.

3J'ICKTpO,Z[BI/Il"aTeJ'H> MIOCTOSIHHOT'O TOKa. MIcIiojbp30BaHue 3J'IeKTp0)IBHl"aTeJ'IeI>i B TCXHHUYCCKHUX YCTpOﬁCTBaX u
Ha TpaHCIIOPTE.

Omnbrtel @apazes. SIBnenue snexrpoMarauTHor HHAYKIUU. [IpaBumno Jlenna. dnexkrporeneparop. CriocoOs
MOJTyYEHUS NEKTPUIECKOM SHEPTUH. DIIEKTPOCTAHIIUN HA BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu

DneKTpu3zanus Tei

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

DNeKTpOoCcTaTUYEeCKast UHYKIIHS

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsI0B

[IpoBOIHMKH U TUDIIEKTPUKHU

MoaenupoBaHH€e CUIOBBIX JUHHUM 3JIEKTPUUECKOTO TIOJIS

e R U e

M cTOYHUKM ITOCTOSSHHOI'O TOKa

e

JleficTBUS DIIEKTPUYECKOTO TOKA

10. DnekTpruyeckuii TOK B )KUJIKOCTH

11. I'a30BBIi1 pa3psa

12. I3mepeHne cuilbl TOKa aMIIEPMETPOM

13. MI3mepeHne 2JIeKTpUYeCKOro HaNpsDKEHUs BOJIBTMETPOM

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. MarauTtHOeE 110JIe TOKa. DJIEKTPOMArHUT

20. [leiicTBME MArHUTHOTO MOJISI HA MPOBOJHUK C TOKOM

21 DaexTpoaBHUraTeslb NOCTOSIHHOIO TOKa

22. UccnenoBaHue sIBICHUS AIEKTPOMArHUTHOM UHAYKIIUU

23. Onbrtel @apanaes

24. 3aBUCUMOCTH HaIpaBJICHUS UHIAYKIIMOHHOTO TOKa OT YCJIOBUN €ro BOSHUKHOBECHHS
25. DAeKkTporeHepaTop NOCTOSIHHOIO TOKa

Jlabopamopnwvie padbomot u onvimol

OnpIThI 10 HAOTIOJCHUIO SJIEKTPU3ALUH TEJ HHIyKIUEH U TPU CONPUKOCHOBEHUHT
HccnenoBanue 1eHCTBUS 3JIEKTPUUECKOIO MOJI HA IPOBOJIHUKY U JUAJIEKTPUKU
COopka u mpoBepKa paboThI JEKTPUUECKOH IIeTH TOCTOSHHOTO TOKa

W3mepenue u peryinpoBaHue CUIbl TOKa

kB -

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 MAPaJUICTHHOM COSTMHEHHH PE3HUCTOPOB

10. Onpenenenuie paboThl MEKTPUUECKOrO TOKA, UAYILErO Yepe3 pe3ucTop

11. Onpenenenue MOLUTHOCTH 3JIEKTPUUYECKOIO TOKA, BBIACIAEMON 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 TIOJIS IIOCTOSTHHBIX MAarHUTOB MIPU UX O0BETUHEHUH 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. N3yuenue neiicTBUS MarHUTHOTO TIOJISL HA TIPOBOAHHUK C TOKOM

19. KoHcTpyrpoBaHue U u3ydeHue paldoThl IIEKTPOABHUraTENs

20. Uzmepenune KIIJ] anekrponBUraTesibHON yCTaHOBKU

21. OnBITHI 110 UCCIIEAOBAHUIO SIBJIICHUS 3J€KTPOMAarHUTHONW MHTYKIIMU: UCCIIEI0BaHNE U3MEHEHUI
3HA4YCHUs ¥ HANPABJICHUS WHIYKIIMOHHOTO TOKA



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

Wzyuenue pusnku B § Kilacce HAMPABICHO HA JIOCTHKEHHE 00yYarOIIUMUCS JTNYHOCTHBIX,
METAaINpPeIMETHBIX U IPEIMETHBIX PE3YJIbTaTOB OCBOEHHS YU€OHOI 0 peiMeTa.

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

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

I'pasicoanckoe u 0yxoéno-npascmeennoe 60Cnumanue:
— TOTOBHOCTb K aKTUBHOMY Y4aCTHIO B 00CYKAECHUH OOIIECTBEHHO-3HAUYMMBIX U ATUYECKUX IpodIIeM,
CBSI3aHHBIX C IIPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHUH (HU3UKY;

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

Icmemuueckoe eocnumanue:

— BOCIIPHUATHE 3CTETHYECKUX KA4eCTB (PU3NICCKOI HAyKH: €€ TApMOHMYHOTO MTOCTPOSHHSI, CTPOTOCTH,

TOYHOCTH, TaKOHUYHOCTH.

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

— pa3BUTHE HAYyYHOU JIF0O03HATENBHOCTH, UHTEPECA K UCCIIEI0BATENBCKON JESTENbHOCTH.

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

JPYyroro 4eaoBeKa.

Tpyooeoe ¢éocnumanue:
— aKTUBHOE Y4acTHe B PELICHUH NMPAKTUYECKUX 3a/1a4 (B paMKaxX CeMbH, LIKOJIbI, TOpO/Ia, Kpast)
TEXHOJIOTUYECKOW ¥ COLMATLHOM HAPaBICHHOCTH, TPEOYIOIIUX B TOM YHCIIE U (PU3UYECKHUX 3HA

HUI;— HMHTEpec K MPaKTUYECKOMY M3Y4YEHHIO MpodeccHil, CBSI3aHHBIX C PUIUKOM.

IKonozuueckoe eocnumanue:
— OpHUEHTaIus Ha MpUMEHeHHe (PU3NUEeCKUX 3HAaHUH JJIs pelIeHHs 3aa4d B 001acTH OKpYyXKaromien
Cpenbl, IUIAHUPOBAHUS IOCTYIIKOB U OLIEHKH UX BO3MOXHBIX ITOCJIEICTBHM I OKPYIKAIOIIEH

Cpelbl;— OCO3HaHUE TIIO0ATBHOTO XapakTepa AKOJIOTUYECKHUX IMPOOJIEM U MyTeH WX perIeHHs.
Aoanmayusa o0yuarouie2oca K U3MEeHAIOUWUMCA YCI08UAM COUYUATNbHOU U RPUPOOHOIL CPEObL:

— TOTPeOHOCTH BO B3aUMOJICHCTBUU NPH BBHITIOJIHEHUH MCCIEJOBAHUN U TPOEKTOB (pu3nuecKon
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 00nacT pu3ukw;

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

— CTpeMJICHHE aHAJIU3UPOBATh U BBIABISATH B3AaUMOCBSI3U IPUPOJIBI, 00IIECTBAa M SKOHOMHUKH, B TOM
YHCIIe C UCTIOJIb30BaHNEM (DU3NYECKUX 3HAHUI,

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

IOCJICICTBUM.

METAINIPEAMETHBIE PE3YJIbTATbBI
VYHMBepcalibHbIE I03HABATEIbHbIC IEHCTBUS
ba3zoesvie nocuueckue oeiicmeus:
— BBIABIATH U XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SBJICHUMN);
— 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 IPUUMHHO-CIICICTBEHHbIE CBA3H IIPU U3YUYEHUH (PU3MUECKUX SBICHUHN U IPOLIECCOB;
ACJIaTh BBIBOALI C UCITIOJIB30BAHUEM ACAYKTHBHBIX 1 HHAYKTUBHBIX YMOSaKHIOquHfI, BbIABUI'ATh
TUIIOTE3bl O B3aUMOCBSI35X (PU3NYECKUX BEJIMUMH;
— CaMOCTOSITENILHO BBIOMPATH CIIOCO0 perieHus yaeOHOH (pu3nuecKoi 3a1auu (CpaBHEHNE HECKOIBKIX
BapHUaHTOB PELIEHHUs, BBIOOP Haubosee MOAXOIAIIEro C y4€TOM CaMOCTOSATENILHO BbIIEIEHHBIX

KpUTEPUEB).

ba3zoevie uccnedosamenvckue oelicmeust:
— HCIMOJb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT MMO3HAHMS;
— TMPOBOAUTH IO CAMOCTOATEIHHO COCTABIIEHHOMY TIJIaHY OMBIT, HECIOXKHBIN (PU3NYECKUil
9KCIIEPUMEHT, HEOOJBIIIOE HCcCeI0BaHNe (PU3UUECKOTO SIBICHHUS,
— OIICHMBATh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh HH(POPMAIIUIO, TIOTYYSHHYIO B X0O/I€ UCCIIEAOBAHUS
WM SKCIIEPUMEHTA;
— CaMOCTOSTENbHO GOPMYIHUPOBATh 0000IIEHNUS M BBIBOABI IO Pe3yJIbTaTaM MPOBEAEHHOTO
HaOJIIOICHUS, OIBITA, HCCIICTOBAHMS;
— MPOTHO3UPOBATH BO3MOXKHOE JabHEHIIee pa3BUTHE (HU3UIECKUX MPOIECCOB, a TAKKE BBIJIBUTATH

IMPECAIIOJIOKCHUA 00 ux Pa3BHUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTax.

Paboma c unghopmayueii:
— TPUMEHSTH PA3IMUYHbIE METO/bI, HHCTPYMEHTHI U 3aIpOCHI TP MOUCKE U 0TOOpe MH(POPMAITUH WU
JTAHHBIX C Y4ETOM IpeIOKEHHON yueOHO! (pU3nUecKoil 3a1auu;
— aHaJM3UpPOBaTh, CUCTEMATU3HPOBATh U MHTEPIIPETUPOBATH MH()OPMAIIHIO pa3IMYHBIX BUIOB U GOpM
IIPE/ICTABIICHUS;
— CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (hOpMY IpeAcTaBiIeHUs HHPOPMALIUU U WILTIOCTPUPOBATh

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

YHI/IBepcaJ'IBHBIe KOMMYHHKAaTHBHEBIC ,Z[CflCTBPIfI



Obwenue:

— B X0JIe 00CYXJIeHHs y4eOHOT0 MaTepuaa, pe3yJbTaToB J1a00PaTOPHBIX pabOT U MPOEKTOB 33/1aBaTh
BOIIPOCHI IO CYIIECTBY 00CYK/1a€MOI TEMbI U BBICKA3bIBAaTh UJICH, HAIICJICHHbIE Ha PEUICHHE 3aJau U
HoJIepKaHue OJ1aroKenaTeIbHOCTH OOIICHHS;

— COIIOCTaBJISITh CBOM CYXKJICHHUS C CYKICHHUSIMU JIPYTUX YYaCTHUKOB JUAOra, OOHapY>KUBATh
pa3inyre U CXOJCTBO MO3UIIMIA; BHIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;
myOJIMYHO MPEACTABIATH PE3YJIbTAThl BBIMOJIHEHHOTO (PU3NYECKOTO OMBITA (IKCIIEPUMEHTA,
HCCJICJIOBAHMUSI, TPOCKTA).

Coemecmnasn oeamenvHocms (COmpyoOHUUeCmeo):

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

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

pacaupeaciisaTb poJju, O6CY)K,Z[8.TB IIPOLECChI U PE3YyJIbTATHL COBMECTHOM pa6OTBI; O606IJ.[8.TB 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 CBOCT'O BKJIaJa B OGHIHﬁ IMPOAYKT IO KPUTCPHUAM, CAMOCTOATCIILHO
C(l)OpMy.HHpOBaHHLIM y4aCTHUKaMH BSaHMOﬂeﬁCTBHH.

yHI/IBepcaHBHHC PCTYJIITUBHBIC ﬂeﬁCTBHH

Camoopzauusauu;l:

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

— OPHEHTUPOBATHCS B PA3TUYHBIX MOAX0AaX MPUHATHS pelleHNH (MHAUBUAYAIbHOE, IPUHATHE
pelleHts B IpyIIe, IPUHATHE PEIIeHUH rpynmnoil);

— CaMOCTOSITEIIbHO COCTABJIAThH AJITOPUTM peIIeHUs] PU3MUECKON 3ajauu W MJIaHa UCCIIEI0OBaHMS C
y4ETOM MMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh MpeaaraeMble
BapUaHThI PEIICHUH;

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

— O0OBSACHATH IPUYUHBI JOCTUKEHUSI (HEAOCTUKEHUS) PE3YJIbTAaTOB JEATEIbHOCTH, JaBaTh OLEHKY
npuoOpEeTEHHOMY OTIBITY;

— BHOCHUTb KOPPEKTHUBBI B J€SITEILHOCTD (B TOM YHCIIE B X0 BBIITOJHEHUS (PU3MUECKOTO HCCIEA0BaHUS
WM [IPOEKTA) HAa OCHOBE HOBBIX OOCTOSITENLCTB, I3MEHUBILINXCS CUTYallMi, YCTAHOBJIEHHBIX OLIUOOK,
BO3HMKIIUX TPYIHOCTEH;

— OLCHUBATb COOTBCTCTBHUC PE3YyJIbTaTa HCIU U YCIIOBUAM.
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 OIIMOKY MPU PELICHUN (PU3UUECKUX 3a]a4 WK B YTBEPKACHUAX HA
Hay4YHBIE TEMBI U TAKOE XK€ MPABO IPYIrOro0.

INPEAMETHBIE PE3YJIBTATDBI

ITpeameTHble pe3ybTaThl HAa 6a30BOM YPOBHE JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD y 00YUArOIIHXCSI
YMECHUM:

— HCTOJIB30BaTh MOHATHS: Macca M pa3Mepbl MOJICKYJI, TEIIJIOBOE IBH)KCHHE aTOMOB U MOJICKY!I,
arperatHble COCTOSIHUS BEUIECTBA, KPUCTALTUIECKUE U aMOpP(HBIE Tella, HACKIIIEHHBIA U HEHACHI
-IIIEHHBIN T1ap, BIAXKHOCTh BO3/IyXa; TEMIIEpaTypa, BHYTPEHHSS SHEPT s, TCTUIOBOM JIBUTATEIb,
AJIEMEHTAPHBINA AICKTPUUCCKUIN 3apsl, JJICKTPUUECKOE 01, MPOBOAHUKU U JUJICKTPUKH, TTOCTOSHHBIN
NEKTPUUECKUN TOK, MATHUTHOE TIOJIE;

— pasnuyaTh sIBICHU (TEIJIOBOE paclIMpeHue/cKaTre, Terionepeaayda, TeioBoe paBHOBECHE,
CMauMBaHUE, KalIWJUIAPHBIE ABICHM, HCIIAPEHNE, KOHACHC AU, TUIaBIEHUE, KPUCTAIIIN3aLus
(oTBepAeBaHueE), KUIIEHHE, Terionepeaaya (TemIonpoBOAHOCTb, KOHBEKIINS, U3IIyUYE€HHUE); HIIEKTPU3aLIUs
T€J, B3aUMOJEHCTBUE 3apsAI0B, IEHCTBUSA JIEKTPUUYECKOIO TOKa, KOPOTKOE 3aMbIKaHUE, B3aUMOJECHCTBHE
MarHuToB, I€CTBUE MAarHUTHOT'O I0JIS HA IIPOBOJHUK C TOKOM, JIEKTPOMArHUTHAsI MHAYKLKA) 10 ONU
-CaHMIO UX XapaKTEPHbIX CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3NYECKOE
SBJICHUE;

— pacro3HaBaTh NPOSBICHUE W3YYEHHBIX (DU3HUECKUX SIBIECHUN B OKPY)KAIOIIEM MUPE, 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; SJIeKTPUUECKUE SIBIEHUS B aTMoc(hepe, SIEKTPUUYECTBO KUBBIX OPraHU3MOB;
MarHuTHOE 1oJie 3eMIIH, Jpeid Moo coB, poJib MAarHUTHOT'O TOJIS JJIs )KU3HU Ha 3emJie, MOJISIPHOe CH
-sTHUE; TIPU 3TOM IEPEBOAMUTH MTPAKTUUECKYIO 3a/1a4y B yUeOHYI0, BBIJICNIATH CYIIECTBEHHbBIE
CBOMCTBa/MpU3HAKU (PUBNYECKUX SBIICHUN;

— OMNMCHIBATh U3YUYEHHBIE CBOICTBA TEN U (PU3NUECKUE SABJICHUS, UCTIOIb3YS GU3NUECKUE BEIUYUHBI
(TeMmieparypa, BHyTPEHHSs1 SHEPTHsl, KOJMYECTBO TEIJIOTHI, YAeIbHas TEINIOEMKOCTD BEIIIECTBA,
yZenbHas TemJIoTa IJIaBJIeHUs, yAelIbHas TeIIoTa MapooOpa3oBaHus, yAeabHas TEII0Ta CTOPaHUs
TOIJINBA, KOA(PPUIIUEHT MOJIE3HOTO JEHCTBHS TEIJIOBOM MAalllMHbI, OTHOCUTENIbHAS BIQXKHOCTh BO3/1yXa,
INEKTPUYECKUH 3apsill, CUIIa TOKA, dJIEKTPUUECKOE HANIPSKEHHE, CONIPOTUBIIEHUE MIPOBOIHUKA, YIEIbHOE
COIPOTHBIIEHUE BEIIECTBA, pa0OTa U MOILIHOCTD ANEKTPUUYECKOTO TOKA); TPU ONMMCAHUU TPABUIIBHO
TPaKTOBATh (PU3MUECKHUI CMBICI UCTIOIb3YEMBIX BEJIMUHH, 0003HAYEHUS U €AMHULBI (PU3HUECKUX
BEJIMYMH, HAXOAUTh (DOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3NUECKYIO BETUYUHY C IPYTUMH BEIMYMHAMH,
CTPOUTH TPaPUKHU U3YUEHHBIX 3aBUCUMOCTEN (PM3MUECKUX BEIUYHH;

— 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 COXpaHEeHHUs 3apsA/a, 3akoH Oma J1sl 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: BBISBIATh IPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00BSIC
-HeHue U3 | - 2 JJOTHYEeCKHUX I1aroB C OMOpoi Ha 1 - 2 M3y4EeHHBIX CBOMCTBA (PHU3NUYECKUX SBJIICHUM,
(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 3ajaui, BRIOUPATh 3aKOHBI
U GpopMyIIbl, HEOOXOAUMBIE 7S €€ PelIeHNUs], IPOBOAUTH PACUETHI U CPAaBHUBATH MOJYUYCHHOE 3HAYCHHE
($u3uUecKoil BETMUNHBI C U3BECTHBIMU JaHHBIMU;

— pacClio3HaBaTb npo6neMm, KOTOPBIC MOKHO PEIIUTH ITPU ITOMOIIH (1)I/ISI/I‘IGCKI/IX MECTOOB; UCIIOJIb3Ys
OIMMCAHUE UCCIICAOBAHMs, BEIACIATE IIPOBEPACMOEC IPEATIIOJIONKCHNUE, OLICHUBATH ITPABUJIBHOCTD IIOpsAAKA
IMPOBEACHUA UCCIICA0BAaHN, ACJIaTh BBIBOIKI,

— TPOBOJHTD OIBITHI 110 HAOIIOACHHIO (PU3MUECKUX SBICHUHN MM (PU3MUYECKIX CBOWCTB T
(KanuJuIApHbIE SIBJICHMSI, 3aBUCUMOCTb JIaBJICHUS BO3/1yXa OT €ro 00bEMa, TeMIIepaTyphl; CKOPOCTU PO
-11ecca OCTBIBAHHsI/HarpeBaHUs NP U3ITyYECHUH OT I[BETA U3y Yarolleil/OTIOMAloIel TOBEPXHOCTH;
CKOPOCTb MCIIApEHMs BOJBI OT TEMIIEpATyPhl )KUAKOCTH U IUIOIIAAN €€ IOBEPXHOCTH; SICKTPU3ALIH TEIl
Y B3aUMOJICHCTBHUE ICKTPUUECKUX 3aps10B; B3aUMOJCHCTBHE ITIOCTOSIHHBIX MarHUTOB, BU3yalIU3aLus
MarHMTHBIX 10JIEH TIOCTOSIHHBIX MAarHUTOB; IEHCTBUS MarHUTHOTO I10JIsI HA IPOBOJHUK C TOKOM,
CBOWCTBA 3JIEKTPOMArHUTa, CBOMCTBA AJIEKTPOABUTATENS TIOCTOSHHOTO TOKA): (OPMYIHPOBATH
poBepsieMble MPEANOJIOKEHUS, COOUPATh YCTAHOBKY U3 MIPEJI0AKEHHOT0 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/ISI/I‘~IGCKI/IX BCJIMYHH, CPABHHUBATb
pe3yabTaThl U3MEPEHUM C YUETOM 3aJaHHOM aOCOMIOTHOMN MOTPEIIHOCTH;

— MPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJIHOM (PU3NUECKON BETUYMHBI OT APYTOH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEpPEHUH (3aBUCIMOCTh COIIPOTUBIICHHUS MPOBOIHUKA OT €r0 JUIMHBI,
TJIOIIA U TIOTIEPEYHOTO CEUECHMS M YIEIILHOTO CONMPOTUBIICHUS BEIIECTBA ITPOBOIHUKA; CUJIBI TOKA,
WJIYIIEro Yepe3 MPOBOIHUK, OT HAMIPSIKEHHUS Ha TTPOBOHUKE; UCCIIEIOBAHUE TTOCIIEI0BATEILHOTO U 1A
-pajIeIbHOTO COEIMHEHUH IPOBOIHUKOB): IUIAHUPOBATh UCCIIEI0BAaHUE, COOMPATh YCTAHOBKY U
BBITIOJHATH U3MEPEHUS, CIIeYs MPEAT0KEHHOMY TUIaHy, PUKCUPOBAThH pe3yabTaThl MOTYYEeHHON
3aBUCHMOCTH B BUJI€ TaOJIUIl U TpauKOB, AeJIaTh BHIBOJBI MO PE3yJIbTaTaM HCCIEAOBAHUS;

— TPOBOJUTH KOCBEHHbIE U3MEPEHUs PU3NUECKUX BEIHUUH (yIeNbHas TEMJI0EMKOCTD BEIIECTBa,
COTPOTHUBIIEHUE MPOBOIHUKA, pa00OTa K MOIIIHOCTb IEKTPUUYECKOT0 TOKA): IUIAHUPOBATh 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 U TCXHHUYCCKHX 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 MMPCAOXPAHUTECIIN,; SJICKTPOMATrHUT, DJICKTPOABUTATCIIb
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 TEXHUUYECKHE YCTPOWCTBA U U3MEPUTENbHbIE IPUOOPHI IO CXEMaM U
CXEMaTUYHBIM PUCYHKaM (>KHJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATEND
BHYTPEHHET0 CTOPaHMsl, SJIEKTPOCKOII, PEOCTaT); COCTABJIATH CXEMBI DJIEKTPUUYECKUX IIeTIeH C
NI0CJIEI0BATENBHBIM U MapaJlJIeIbHBIM COEAMHEHHEM AIIEMEHTOB, pa3inyasl yCIOBHbIE 0003HAUECHUS
JJIEMEHTOB JIEKTPUYECKUX LENeH;

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



bu3MYECKUX 3HAHWI B MOBCEIHEBHOM KU3HU JIJIs 00ecTieueHus: 6€30IMacHOCTH MPU OOpAIIICHHUH C
npuOOpaMy U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3J0POBBS H COONIOJICHHSI HOPM
9KOJIOTUYECKOTO MTOBE/ICHUS B OKPYXKAOIIEH cperie;

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

— HCIIOJIb30BAaTh MPH BHINIOJIHEHUH YUEOHBIX 33JaHUN HAYYHO-TIONYJISIPHYIO JUTEpaTypy (pusnueckoro
COJZlepKaHus, CIIPAaBOYHbIE MaTEPHUAJIbI, pecypchl ceTu IHTepHeT; BIageTh NpuéMamMmu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusl MHPOPMALIMK U3 OAHON 3HAKOBOM CUCTEMBI 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 MJIM MCCIIEN0BATENbCKON AESITEIbHOCTH; IIPU 3TOM IPAMOTHO MCIIOJIb30BaTh N3y4YEHHBIN
NOHATUIHBIN anmapaT Kypca (U3HKH, COITPOBOXKAATH BBICTYIIJICHUE TIPE3EHTAINEH;

— IIPHU BBIIIOJHCHUHU y‘IG6HBIX IIPOCKTOB U I/ICCJ'IGI[OBEIHI/Iﬁ (I)I/ISI/I‘ICCKI/IX IIpoueCCoB pacCnpCaACIATh
0053aHHOCTHU B rpynie€ B COOTBECTCTBHUU C IMOCTABJICHHBIMU 3aa4aMH, CJICANUTD 3a BBIIIOJIHCHUCM I1JIaHA
I[GI\/JICTBI/II;'I 1 KOPPECKTHUPOBATH €TI0, AACKBATHO OLICHHUBATH COOCTBEHHBIN BKJIaA B ACATCIIBHOCTD I'PYIIIIBI;
BBICTPaNBATb KOMMYHHUKAaTUBHOC BBaHMOﬂGﬁCTBHC, IPOABJIAA TOTOBHOCTD pa3pCliaTh KOH(i)JII/IKTBI.



TEMATHUYECKOE IIVTAHUPOBAHHME

Ne | HaumeHoOBaHue KosinyecTBO 4yacoB Jara Bujpbl JedaTe/ IbHOCTH Buasl, popmbl | eKTpoHHbIE (M PpPOBbIE)
n/m | pasjeyoB U TeM HU3y4YeHHUs KOHTPOJIA o6pasoBaTeJ/ibHbIe PeCypChl
MpOorpamMMsl
BCero | KOHTPOJ/IbHBIE | IPaKTU4YeCKHe
pa6oTsl pa6oThI
Pazgen 1. TenJioBble ABJICHUSA
1.1. | CtpoeHue u 7 0 1 01.09.2022 | HabstojeHUe U MHTepIpeTalys ONbITOB; CBUAETENbCTBYOIUX 006 | [IpakTuyeckas | https://resh.edu.ru/subject/lesson/1533/start/
CBOMCTBa 25.09.2022 | aTOMHO--MOJIEKYJIIPHOM CTPOEHHUH BEILECTBA: ONbITHI C pa6ora; https://resh.edu.ru/subject/lesson/1534 /start/
BelecTBa pacTBOpeHUEM pa3J/IMYHBIX BellleCTB B BoJie; PelieHre 3aja4 no Yerubiii onpoc; | https://resh.eduru/subject/lesson/1532/start/
OLIEHMBAHHWIO KOJIMYECTBA aTOMOB UJIM MOJIEKYJI B €JUHHULE YCTHBINA U;
00béMa BellecTBa; AHAJIM3 TEKCTa JPEBHUX aTOMHCTOB NHMCbMEHHbIN;
(nanpumep; pparmenTa nosmsl Jlykpenust «O npupoje Bereit») ¢ | KOHTPOJIb;
U3J10KeHreM 060CHOBaHU I aTOMHOM TMIOTe3bl (CMBICJI0BOE TECTHPOBaHHE;

yreHue). OLeHKa y6eJuTeJIbHOCTH 3TUX 000CHOBAHMIA;;
006bsicHeHHE GPOYHOBCKOI0 ABMKEHUS; ABJIEHUS AU dy3unn
pasJnyui Mex/ly HUMU Ha OCHOBE M0JIOXKEHUH MOJIEKYISIPHO-
KUHEeTHYeCKOH TeopUH CTpoeHus BelllecTBa; O6bsCHEHUE
OCHOBHBIX Pa3J/IMYui B CTPOEHUHU I'a30B; )KUAKOCTeHN U TBEPABIX
TeJl C UCI0JIb30BaHUEM NOJIOXKEHUH MOJIeKy/IIPHOKMHETHYeCKOH
TEOPUU CTPOeHUS BelllecTBa; [IpoBe/ieHHe ONBITOB MO
BbIpall[MBaHUIO KPHUCTA/JIOB TOBapeHHOM COJIM UJIM caXapa;
[IpoBesieHUE U 0G'BSICHEHH E ONIBITOB;

JIeMOHCTPHUPYIOIUX KalWJIJIsIPHbIE sIBJIEHUS U IBJIeHHe
cMauuBaHUs; O6bsiICHEHHE POJIM KaUJLIAPHBIX SIBJAeHUH A1
HOCTYIJIEHUS BOJbI B OpraHu3M pacteHuit (MC — 6uosorus);
Ha6utoaeHue; npoBeieHUe U 06'bsICHEHHUE OTIBITOB IO
Ha6JII0/JeHUIO0 TENJIOBOr0 paclIMpeHUs ra30B; XKUAKOCTEeH U
TBEPJBIX TeJ;




1.2.

TemnnoBbIe
npouecchl

21

26.09.2022
11.12.2022

O6ocHOBaHUe NIpaBUJI U3MepeHHs TeMIlepaTypbl; CpaBHeHHe
pasJIMYHBIX CIOCOG0B U3MEPEHHS U LIKaJ TeMIePaTyphl;;
Hab6soeHue 1 06'bsICHEHUE ONBITOB; IeMOHCTPUPYIOLIUX
HW3MeHeHHe BHyTPeHHe! 3HePTHH TeJjia B pe3yJibTaTe
TenJionepeayy U paboThl BHEIHUX cUJI; O6CyKaeHne
MPaKTHUYeCKUX CUTYaLUH; IeMOHCTPUPYIOLUX pas/IndHble BUJbI
TeIJloNepe/jauu: TelJIONPOBOJHOCTb; KOHBEKLMIO; U3JIyYeHHe.
HccnenoBaHue ABIeHUSA TeMJI006MeHa TPYU CMELIMBaHUU XOJI0AHON
U ropsiuedd Bojbl; HabutofieHre ycTaHOBJIEHUS TENJIOBOTO
paBHOBecHsl MeXAy ropsdeil 1 xoJ04HoH BoJol; Onpesenenue
(M3MepeHue) KOJIMYECTBA TEIJIOTH;

;

MOJIy4eHHOT0 BO/IOH NPH TENJI006MeHe C HarpeThbIM MeTa/UINYeCKUM;
uuanHApoM; OnpefesieHue (M3MepeHUe) y1e/IbHOU TEMI0EMKOCTH
BelllecTBa. Pemenue 3azjay;

CBSI3aHHBIX C BbIYMCJIEHHEM KOJIMYeCTBa TeIJIOThI U TeIJI0EMKOCTH
pY TemJI006MeHe; AHAJIN3 CUTyalli MPaKTHYECKOTro
MCIO0JIb30BaHUsA TEIJIOBbIX CBOMCTB BelleCTB U MaTepHaJloB
HalpHMep B LieJIAX SHEPTrocOepexKeH s :

TeIJIOU30ALHUS;

3Heproc6eperamwmye KpbIIIK;

TepMOaKKyMyJIATOPHI U T. Ji; Hab/ojeHre iBJIeHUH vciapeHus U
KOH/leHcaluu. MccieoBaHue npolecca MCapeHus pasMyHbIX
)uAKocTed. O6bsACHEHHUE AABJIEHUH HCITapeHUs U KOHJeHCalluX Ha
OCHOBE aTOMHOMOJIeKYIApHOTo y4eHus; HaboieHue u o6bscHeHHe
npoliecca KUIIeH!sl; B TOM YKCJle 3aBUCUMOCTH TeMIepaTypbl
KUIIEeHUS OT AaBJieHus. OnpeiesieHue (M3MepeHUe) OTHOCUTEbHOU
BJIXKHOCTH Bo3yxa. HaboeHne nporecca nyaB/eHNs
KPHUCTA/UIMYeCKOTO BellleCTBa; HanpuMep JbJa;;

CpaBHeHUe POLeCCOB IJIaBJIeHUs KPUCTALJINYeCKHUX TeJl U
pa3MsAryeHust IpU HarpeBaHUU aMopHBIX TeJs; OnpesieseHne
(u3MepeHUe) yAeJbHOM TEIJIOTHI IJIaBJIeHUs Jbja. OGbsiCHEHHe
ABJIEHUH NJIaBJIeHNA ¥ KPUCTa/VIM3alli1 Ha OCHOBE aTOMHO-
MOJIeKYJIIPHOTO y4eHH s ; PellleHue 3a/,a4; CBA3aHHBIX C
BbIYMCJIEHHEeM KOJIMYecTBa TeMJIOThI B polieccax Terjonepesayu
NIpY IIJIaBJIEHUH U KPUCTa/LJIM3aluHY;

MCMapeHUU U KOHJeHCcallu. AHAJIM3 CUTyallui paKTH4YeCcKoro
NpUMeHeHus sIBJIeHUH IJIaBJIeHUs] U KpUCTa/l/IM3alluHY;

;

HalpuMep; NoJy4YeHHe CBepXYHUCThIX MaTepHaJIOB; CoJieBas rpeska U
Jip.; AHanM3 paboThl U 06'bsAICHEHHE NPUHIUIA JJeHiCTBUSA TENJI0BOTr0
JBUraTeJis; BbluncieHre KoaM4yecTBa TeIJIOThI; Bble/IA0Ierocs
IIpY CTOPaHMHU Pa3/IMYHbIX BU0B ToruBa U KI1/l gsuraress.
O6cy»x/IeHHe SKOJIOTMYECKUX NOCIeACTBUN UCI0Ib30BaHHUS
JIBUTaTeslell BHYyTPEHHEro CropaHus; TEMJIOBbIX U
rupoasiekTpoctanyui (MC

— 3KOJIOTHS;

XUMHUs);

CaMoolLieHKa C
HCII0JIb30BaHUEM
«O11eHOYHOT0
JIUCTav;
YcTHBIM onpoc;
YcTHbBIH U;
MHACbMEHHbIH;
KOHTPOJIb;
TECTUPOBaHUE;
KoHTposibHas
pa6ora;
[pakTHyeckas
pa6ora;

https://resh.edu.ru/subject/lesson/2595 /start/
https://resh.edu.ru/subject/lesson/2594 /start/
https://resh.edu.ru/subject/lesson/2989 /start/
https://resh.edu.ru/subject/lesson/2988/start/
https://resh.edu.ru/subject/lesson/2987 /start/
https://resh.edu.ru/subject/lesson/1539/start/
https://resh.edu.ru/subject/lesson/2986/start/
https://resh.edu.ru/subject/lesson/2985/start/
https://resh.edu.ru/subject/lesson/2984 /start/
https://resh.edu.ru/subject/lesson/2593 /start/
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Paszpen 2. /1eKTpuyecKre 1 MarHUTHbIE SIBJIEHUS

. i [

2.1. JeKTpUYecKHue 7 Egggg Ha610/ieHie U POBe/ieHHe ONBITOB 110 3JIeKTPH3ALMHK TeJ PH; CaMoo1eHKa ¢ Egps.//res}}:.egu.ru/sugj.ec:/}esson/il

.01. o s:/ /resh.edu.ru/subject/lesson/1!
3apsABL. CONPHUKOCHOBEHHHU U MHAYKLHel; HabmofeHne U 06bACHeHNE MCHOJIE30BaHHEM http % hed ; b]' t;l ;2[
. . . s://resh.edu.ru/subject/lesson/2.
3apskeHHble Tera B3aUMOJEHCTBUSI OAHOMMEHHO U PAa3HOMMEHHO 3apsKEHHBIX TEJT;; «OueHo4Horo p : ) [
U UX . JIMCTa; https://resh.edu.ru/subject/lesson/2!
. O6'bsCHeHMe IPUHLIMIIA AEHCTBUA 3/1eKTpocKkona. O6bsACHeHHE
B3auMoJeHncTBue o o YcTHBIN 0npoc;
SIBJIEHUH 3JIEKTPU3aL MK IPY CONPUKOCHOBEHUH TeJ M MHAYKIMEH C v : ’
HCIO0J/Ib30BAaHNEM 3HAaHHUH 0 HOCHUTEJIAX 3JIeKTPUIeCKUX 3apsA/i0B B CTHBIMH;
. MHCbMEHHBIH;
BellecTBe; PacnosHaBaHue ¥ 06'bsICHEHHUE SIBJIEHUH 3JIEKTPU3ALUH B KOHTDOID: ’
oBCceAHEBHOM x13HHU; HabJrojeHre 1 06'bsICHEHHUE OIBITOB; POJIE;
TecTupoBaHue;
’ [pakTHyeckas
WJUTIOCTPUPYIOIIMX 3aKOH COXPaHEHUs 3JIEKTPHUYECKOTO0 3apsaja;; paora;
HaG.rroieHre 0nbITOB O MOJIeIMPOBAHHIO CUJIOBBIX IMHUH ’
3JIeKTpU4ecKoro noJs; UcciefoBaHre 1eHCTBUSA 3/1€KTPUIECKOTO
I10JI51 HA TPOBOJHUKH U JU3JIEKTPUKH;

2.2. IlocTositHHBIN 20 16.01.2023 | Ha6./toieHHe Pa3IMYHbIX BU/IOB 1eHCTBUSA 3/IEKTPUYECKOI'0 TOKA U CamooneHKa ¢ https://infourok.ru/videouroki/481
3JIEKTPUYECKUI 23.03.2023 | o6Hapy»eHHe ITUX BUJOB JeHCTBUs B I0OBCEJAHEBHOM xu3HU; C60pKa | ncmosib3oBanueM | https://resh.edu.ru/subject/lesson/2!
TOK U HCIbITaHUe 3J1eKTPUYeCKOH Lielu MOCTOSIHHOTO TOKa; U3mepeHue «Oneno4yHoro https://resh.edu.ru/subject/lesson/3

CUJIbI TOKA aMIlepMeTpoM; 3MepeHHe 3/1eKTPUYECKOT0 HANPsHKeHUs | JIMCTa»; https://resh.edu.ru/subject/lesson/2.
o . : \
BOJIbTMETPOM. [IpoBe/ieHre U 06'bsICHEHHE OIIBITOB; YcTHbI# onpoc; https://resh.edu.ru/subject/lesson/2.
o M i [
JIEMOHCTPHUPYIOIIHUX 3aBUCHMOCTb 3JIEKTPUYECKOTO CONPOTHBIIEHHUS YcTHBIN 1; Ettps.//resﬁ.edu.ru/sub].ect/{esson/Z(
NPOBO/JHUKA OT €ro J/INHbI; MJIOLIa/i1 [IONIePEYHOT0 CeYeHHs U MUCbMEHHbIN; ttps://res .edu.ru/sub!ect/ esson/3
https://resh.edu.ru/subject/lesson/ 2
MaTepuasa. McciejoBaHue 3aBUCUMOCTH CHJIBI TOKA; TPOTEKAKOIIEr0 | KOHTPOJIb; ) [
https://resh.edu.ru/subject/lesson/2!
Yyepes3 pe3uCTOp OT CONPOTHUBJIEHHS PE3UCTOPA U HANPS)KEHUS Ha TecTUpoBaHUE; : (
. . https://resh.edu.ru/subject/lesson/2
pesucrope; [[poBepka mpaBuJIa CI0XKEeHUs HANPSHKEHUH NpU 3auéT;
nocje/0BaTeJbHOM COeJMHEHUH [IBYX pe3ucTopoB; [IpoBepka KonTposbHast
MpaBUJIa JJIs1 CUJIbI TOKA [IPY NapasljieJIbHOM COeIMHEHUU pa6ora;
Pe3ucTOpoB; AHa/IM3 CUTYALMH [0C/IE0BATENBHOTO U Hpgxmqecxaﬂ
pa6orTa;

NapaJuieJIbHOTO COeJUHEHHST; MPOBOAHUKOB B JOMAIIHUX
3JIEKTPUYECKUX ceTsX; PellleHre 3a/1a4 ¢ UCIIOJIb30BAaHUEM 3aKOHA
Oma u GopMyJ1 pacuéTa 3JIEKTPUUECKOTO CONPOTUBIIEHHUS IIPU
M0CJIe/0OBATEJbHOM U NapaJsiieJIbHOM COeIMHEHUU TPOBOHUKOB;
OnpefenieHre paGoThl 3J1EKTPUUECKOTO TOKA;

;

npoTekamuero d4epes  pe3uctop; OnpejeseHre  MOLIHOCTH
3JIEKTPUYECKOTO TOKa;

BbIJIeJISIEMO Ha pe3ucTope; McciejoBaHHe 3aBUCUMOCTH CUJIbI TOKA
yepes JIaMIIOYKY OT HanpsbKeHUs Ha Heli; Onpesenenue KI1/1
HarpeBarteJis; McciejoBaHre Npeo6pa30BaHUs SIHEPIHH PU NOAbEME
rpysa asiektpojBuratesieM; O6bsCHEHHEe YyCTPOMCTBA U IPUHIUIIA
JIeMCTBUSA JOMALIHUX 3JIeKTPOHArpeBaTe/IbHbIX TPUOOPOB;
OGbsicHeHHe NPUYUH KOPOTKOTO 3aMbIKaHUS U MPUHLMIIA JeHCTBUSA
MJIAaBKUX [IpeloXpaHuTesel; PellieHre 3a/1a4 € UCIIOJIb30BaHUEM
3akoHa /[xoysisi—JleHna. Ha6roieHre BOSHUKHOBEHUS
3JIEKTPUYECKOT0 TOKA B )KUKOCTH;




2.3. | MarHuTHblIe 6 4 03.04.2023 | UccaejoBaHHE MarHUTHOTO B3aUMO/1eCTBUS TOCTOSIHHBIX CaMooleHKa ¢ https://resh.edu.ru/subject/lesson/2978/start/
ABJIE€HUA 23.04.2023 | MarHuTOB;; M3yyeHHe MarHUTHOTO MOJIsl TIOCTOSIHHBIX MarHUTOB NIPU | ncnosib3oBaHueM | https://resh.edu.ru/subject/lesson/1541/start/
UX 06'beIMHEHUU U pasjiesieHuy; [IpoBe/ieHHe ONBITOB MO «OLeHOYHOTO https://infourok.ru/videouroki/484
BU3yaJIM3aLMU N0JIsl TIOCTOSIHHbIX MarHUTOB; 3ydyeHue siBieHus JIACTaY; https://resh.edu.ru/subject/lesson/2587 /start/
HaMarHM4YMBaHus BellecTBa. UcciejoBaHue JeiicTBUS YCTHBIH 0npoc;
3JIEKTPUYECKOTO TOKA Ha MarHUTHYIO cTpesiKy; [IpoBesieHne VCTHBIH 1;
ONBITOB; IeMOHCTPUPYIOLIMX 3aBUCUMOCTb CHJIbI B3aUMOAEH CTBHS MUCbMEHHBbII;
KaTYLIKH C TOKOM M MarHUTa OT CHJIbI M HAalpaBJIeH!s TOKa B KOHTDOJIb;
KaTyLIKe; AHa/IM3 CUTyaLui NPaKTUYeCKOTO IPUMeHeHHUs KoHTpoJibHas
3JIEKTPOMAarHUTOB (B OBITOBBIX TEXHUYECKHUX YCTPOHCTBAX; pabota;
POMBIIJIEHHOCTH; MeJULMHe); 3yyeHne efiCTBUS MarHUTHOTO TpakTHyeckas
10J151 HA TPOBOJHUK C TOKOM. M3y4yeHue feficTBus pa6oTa;
anekTpojsuraresi; Usmepenue KII/l asekTpoaBuraTebHOM
yCTaHOBKHU. Pacrio3HaBaHUe U aHA/IM3 PasJIMYHbIX IPUMEHEHHUH
3JIeKTpo/BUraTesiell (TpaHCIIOPT; 6BITOBBIE YCTPOMCTBA U Ap.);
2.4. | dneKTpoMarHuTHas | 4 1 26.04.2023 | OnbITHI 110 MCCIEA0BAHUIO SIBJIEHUS 3/IeKTPOMarHUTHOW UHAYKLMK:; | CaMoolleHKa ¢ https://resh.edu.ru/subject/lesson/3011/start/
UHAYKIUA 31.05.2023 | ucciejoBaHUe M3MEHEHUH 3HAaYE€HUS U HallpaBJIEHUs ucnosb3oBaHueM | https://mosobr.tv/release/7849
HWHAYKIHMOHHOTO TOKaQ; «O1LeHOYHOTO
JIUCTa»; Y CTHBIN
ompoc;
TecTupoBaHue;
KonTposibHas
pab6ora;
[IpakTHyeckas
pa6oTa;
HToro no pasaeny 37
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO 68 20

YACOB I10 IPOTPAMME




NOYPOYHOE NNTAHUPOBAHUE

Ne | Tema ypoka KoIMYEeCTBO YaCOB Jara Buabl, popmbl
n/n U3y4YeHUA | KOHTPOJd
BCero
KOHTPOJIbHBIE | MPAKTH4YeCKHEe
pa6éoThI padéoThI

1. 1 0 0 YcTHBIN onpoc;
OCHOBHBIE MOJIOXKEHUS
MOJIEKYJISIPHO-

KWHEeTUYeCKOU TeOpUU

CTpOEeHUs BellecTBa. 01.09.2022
Mopenu TBEpAOrO, X XKUJKOTO

1 ra30006pa3HOT0 COCTOSTHUM

BelllecTBa.

2. 1 0 1 05.09.2022 | [IpakTHyeckas
CmaunBaHue. KanuisipHele pa6oTa;
siBJieHUs. JlabopaTopHast
pabota Nel "H3yyeHue
KallWJJISIPHBIX sIBJIeHUR"

3. 1 0 0 08.09.2022 | YcTHBIN 0onpoC;
Kpucranauyeckue u
amMopdHble TBEPJbIe TeJa.

TensioBoe pacluupeHue 1
cKaTue

4, . 1 0 0 12.09.2022 | YcTHBIN 0nIpOC;
06061uaL i YPOK 10 TEME 3auéT;
CTpoeHue U CBOMCTBA
BelecTBa"

5. | Temneparypa. BuyTtpennsasa |1 0 0 15.09.2022
aHeprusi. Cnoco6bl YcTHBIN 0nIpOC;
M3MeHeHUs BHYTPEeHHeN CaMooreHKa C
3HEepruu HCII0JIb30BaHUEM

«O11eHOYHOT 0
JINCTav;

6. 1 0 0 19.09.2022 | [IlucbMeHHBIN
Bujbl Tensionepejayuu: KOHTPOJIB;
TEeNJONPOBOJAHOCTb,

KOHBEKIHSI, U3TyIEHHE.

7. 1 0 0 22.09.2022 .

Tensionepefaya B npupoje u [TucbMeHHBIN

TEeXHHUKeE

KOHTPOJIb;




8. K 5 Nel 26.09.2022 | KonTpoJabHas
OHTpoOJIbHadA paboTa N2l mo pa6oTa;
TemaM "CTpoeHUe U
CBOHCTBa BelllecTBa" U
"Temyonepesaya”

9. 29.09.2022 | [IpakTnyeckasa
Temnyioo6MeH. JlabopaTopHast pab6ora;
pab6ota Ne2 "HccienoBaHue
SIBJIEHUS TeIJI00GMeHa MpU
CMeLIMBaHUH XOJI0HOU U
ropssaeu Boabl"

10. 03.10.2022 | [IpakTHUyeckas
Ten/ioBoe paBHOBECHE. patora;
JlabopaTopHas paboTta Ne3
"OnpenesieHre KOJU4YeCTBA
TEMJIOTHI, T0JIy4eHHOT0
BOJIOM IpH TeNI006MeHe C
HarpeThbiM MeTa/LJINYECKUM
UJIUHIApOM"

11. 06.10.2022 | [IpakTHdeckasd
YpaBHeHME TEMNJIOBOTO paboTa;
6as1aHca. JlabopaTopHas
paboTa Ne4 "OnpenesieHue
yAEeJbHOU TEMI0EMKOCTH
BemlecTBa"

12. 10.10.2022 .
Penienue 3aj1a4 1o teme [TucbMeHHbIN
"Termsioo6MeH" KOHTPOJIb;

13. 13.10.2022 | IIpakTH4eckas
YnaenbHas Tensaorta paboTa;
nsiaBjaeHust. JlabopaTopHas
pa6ora Ne 5 "Onpenenenue
yAEeJbHOU TEIJIOThI
IJ1aBJIEHUS Jibaa"

14. | [Tapoobpa3oBaHue U
KOHieHcanus. MUcapeHue [IuCchEMEeHHbIH

KOHTPOJIb;
CamoolueHKa C
17.10.2022 t
HCII0JIb30BaHUEM
«O11eHOYHOT 0
JIUCTa»;
20.10.2022 .
15. | BraxkHOCTB BO3AyXa YcTHBIY 011pOC;




16. 24.10.2022 | [IpakTHU4deckas
M3MepeHUe BJAAKHOCTH paboTa;
Bo3zyxa. JlabopaTopHasi
pa6orta Ne6 "OnpejesieHue
OTHOCHUTEJ/JIbHON BJAAXKHOCTH
Bo3ayxa"

17. p 27.10.2022 | [IlucbMeHHbIN

ellleHUe 3a/ja4 Ha KOHTPOJIB;
HN3MEHEHHE arperaTHbIX TECTI/IpOBaHI/Ie;
COCTOSIHUM BellecTB

18. 07.11.2022 | 3auer;
Pemenue 3as1ay no remMe
"Mi3aMeHeHHe arperaTHbIX
COCTOSIHUH BelecTBa".

19. 10.11.2022 | YcTHBIN 0nIpOC;
JHeprus TOMJIMBA.

YaenbHas TemnjaoTa CropaHus

20. 14.11.2022 | [IucbMeHHbIH
[IpuHLIMIIBI PA6OTHI KOHTPOJIb;
TenJoBbIX ABUratesei. KI1/|
TeIJIOBOI'O JBUTaTeJIs

21. 17.11.2022 | CaMoo11ieHKa C
PemieHue 3aay4 o TemMe H(C)HOHBOBaHHeM
"TenJioBble aBaeHUs". BUbI «ULEHOTHOTO

JIUCTa»;
Terionepeaady, KOJUIECTBO
TeIJIOThI, U3BMEeHeHHEe AnKTaHT;
arperaTHbIX COCTOSIHUM
BEILeCTBA, BAAKHOCTb
Bo3ayxa"

22. 21.11.2022 | [IucbMeHHBbIN
PemieHue 3a1ay4 o TemMe KOHTPOJIB;
"TenJyioBble aBaeHUs". BUbl
Tervionepeaadyy, KOJUIECTBO
TeIJIOThI, U3BMEeHEeHHEe
arperaTHbIX COCTOSIHUM
BEILleCTBA, BAAKHOCTh
Bo3ayxa"

23. | O606UIAIIMN YPOK IO TEME 24.11.2022

"TensioBble ABJIEHUA"

CamMooI1ieHKa C
HCI0JIb30BaHUEM
«OueHo4YHOr 0
JIUCTa»;

[TMcbMEeHHBIN
KOHTPOJIb;




24,

KoHTposibHas pa6ora Ne2.
KoHTposibHas pa6oTta mo
TeMe "TenioBble BJIeHUS"

28.11.2022

KoHTposibHas
paboTa;

25.

JyeKTpUsanusa TeJl.
BzaumogenicTBue
3apsHKeHHBIX TeJl. 3aKOH
Kysiona

01.12.2022

YcTHBIN onpoc;

26.

JJIeKTpUYECKOE TOoJIE.
HanpsxeHHOCTB 10141
[IpuHUMD Cynepno3unuu
3JIEKTPUYECKUX NI0JIeH

05.12.2022

YcTHBIM 0npoC;

27.

HocuTenu anekTpuieckrx
3apAA0B. 3aKOH COXpaHeHUs
3JIEKTPUYECKOro 3apa/a.
dJleMeHTapHbIH 3apsaj

08.12.2022

TecTupoBaHuUe;

28.

CTtpoeHue aToma

12.12.2022

YcTHBIN 01poc;

29.

[IpoBOAHUKH U
JU3JIEKTPUKHU.

JlabopaTopHas pa6ora Ne7
"UccnepoBaHue eMCTBUSA
3JIEKTPUYECKOTO M0JIs Ha
MPOBOJHUKHU U
JU3JEKTPUKH"

15.12.2022

[IpakTHyeckas
paboTa;
YcTHBIN 0npOC;

30.

PemeHnue 3as1a4 Ha
npUMeHeHHUe 3aKOHa
KysioHa, pacuet
HaNpAXKEHHOCTHU U MPUHLIHUII
Cyneprno3ulUy MoJeu.

19.12.2022

[TucbMeHHBIN
KOHTPOJIb;

31

06061mar K YpoK 10 TEMe
dIeKTpUYecKHe 3apsi/ibl.
3apspKeHHbIE Tesla U UX
B3auMogelicTBue"

22.12.2022

3auer;

32.

JnekTpudeckui Tok. Cuaa
TOKa

26.12.2022

YcTHBIN 0npOC;

33.

W CTOYHUKH MOCTOSIHHOTO
TOKa

09.01.2023

JIUKTaHT;




34. . 12.01.2023 .
JleficTBUS 37IEKTPUYECKOT0 [TucbMeHHBIN
TOKa KOHTPOJIb;

35. . YcTHBIN 0npoc;
JJIeKTpUYECKUH TOK B 16.01.2023
KUJKOCTSX U ras3ax

36. [IpakTHyeckas
JyeKTpUYecKas LeMb. pa6oTa;
JlabopaTopHas pa6oTa Ne8
"C60pKa ¥ mpoBepKa 19.01.2023
paboThI 3JIEKTPUUECKOU
[[eNH OCTOSHHOTO TOKAa"

37. 23.01.2023 | [IpakTHyeckas
Cuia Toka. JlJabopaTopHas pa6oTa;
paboTa Ne9 "amepeHue u
peryjupoBaHHe CUJIbI TOKA"

38. [IpakTHyeckas

paboTa;
ConpoTuBJieHUe
npoBoAHUKa. JlabopaTopHas
paboTta Ne10 «HMcciemoBaHue
3aBHMCHMOCTH CUJIbI TOKQ, 26.01.2023
WyIIero yepes pe3ucTop, OT
CONPOTHUBJIEHHS Pe3UCTOpa
Y HalpshKeHUs Ha
pesucrtope”

39. 30.01.2023 | YcTHbIH ompoc;
3akoH OMa i1 yyacTka
Lenu

40. 02.02.2023 | [IpakTHdeckas

paboTa;
YaesnbHOE CONPOTHBJIEHHE
BellecTBa. JlabopaTopHas
pa6ora Ne11 "3aBucuMOCTb
3JIEKTPUYECKOTO
CONPOTHUBJIEHHUS
MPOBOJIHUKA OT €ro JIJINHBI,
MJIOIIA/ M IOTIEPEYHOTO
ceyeHHUs U MaTepuasa’

41. 06.02.2023 | [IpakTHyeckas

Peocrar. J/lJabopaTopHas pa6oTa;

pab6ora Ne12

"PerysipoBaHue CUJIbl TOKA
peoctatom"




42.

[TocnegoBaTesnbHOE
CcoeJIMHEHUE NMPOBOIHUKOB.
JlaGopaTopHas pa6oTta Ne13
"IlpoBepka mpaBuIa
CJIOXKeHUsI HallpsKeHU W NpU
nocJe/0BaTeJbHOM
COeJMHEHUH JIBYX
pe3uctopoB”

09.02.2023

[IpakTHyeckas
paboTa;

43.

[TapassienbHOe coefiHEHUE
MPOBOJHUKOB.

JlabopaTopHas pa6ora Ne14
"[IpoBepka npaBuja Aas
CHJIBI TOKA NpHU
napaJijieJ;JbHOM COeJJUHEHUU
pe3sucTopoB”

13.02.2023

[IpakTHyeckas
paboTa;

44,

CMelnaHHbIE COEIUHEHUS
INPOBOJHUKOB

16.02.2023

YcTHBIN 01poc;

45.

Pa6oTa ¥ MOIHOCTh
3JIEKTPUYECKOr0 TOKA. 3aKOH
xoynsa-Jlenua

20.02.2023

[TucbMeHHBIN
KOHTPOJIb;

46.

PacyéT paboThl U MOIHOCTH
TOKa. "Onpesenenue
paboThl 3JIEKTPUYECKOTO
TOKa, U]y ero yepes
pesuctop” u "OnpepesieHue
MOILHOCTU 3JIEKTPUYECKOTO
TOKa,  BbIJeJsseMOM  Ha
pesucrtope”

24.02.2023

[IpakTHyeckas
paboTa;
YcTHBIM onpoc;

47.

JJIeKTpONpPoOBOAKA U
notrpebuTen
3JIeKTPUYECKOU 3HEPTUH B
6nITy. KopoTkoe
3aMblKaHUe. JlabopaTopHas
pa6ora Ne 15 "Onpepenenue
KI1/J] narpeBaTeJis.

UccnemoBaHve 3aBUCUMOCTH
CUJIbI TOKa, WAYIIEro 4epes
JIAMIIOYKY, OT HampsiKeHHS
Ha Hel"

27.02.2023

[IpakTHyeckas
paboTa;




48. 02.03.2023 | [lucbMeHHbIHN
Pemienue 3a/1a4y no reMaM KOHTPOJIb;
"CuJia TOKa, HallpsiKeHHe,

CONpoTHBJIeHHE, 3aK0H OMa
JUUIS y4acTKa [ely, yieJbHoe
CONPOTHBJIEHHE,
coeIMHEHUS TPOBOJHUKOB"

49, 06.03.2023
PelreHue 3a71a4 o TeMam CamooI1ieHKa ¢
"3akoH OMa /15 y4yacTKa HCII0JIb30BaHUEM
1[eny, paboTa U MOITHOCTD «O1,eHOYHOT0
TOKa, 3aKoH /xoyss-JleHna" JINCTa»;

50. 09.03.2023 | TecTupoBaHUE;
06061marLKi YpoK 10 TEME
"JJIeKTpUYecKue siBJIeHUs"

51. 13.03.2023 | KouTpoJsibHas
KonTposibHas paboTa Ne3 mo pa6oTa;

TeMe "JJIeKTPUUYECKHE
saBJieHus"

52. 16.03.2023 | [IpakTHUyeckas
MaruuTHoe noJie. OnpIT paboTa;
Ipcrena. JlJabopaTopHas
pab6ora Ne16 "HcciegoBaHue
JEeUCTBUS 3JIEKTPUIECKOTO
TOKAa Ha MarHUTHYIO CTPEJIKY

53. 20.03.2023 | [IpakTHuueckas

paboTa;
MarHuTHOEe noJie .
YcTHBIN 01IPOC;
3JIEKTPUYECKOTO TOKA.
JJIEKTPOMAarHur.
JlabopaTopHas pabota Ne17
OnbITHI, IEMOHCTPUpPYIOLIHE
3aBUCUMOCTb CHJIbI
B3aHUMO/IeICTBUSA KATYIIKH C
TOKOM M MAarHuTa OT CUJIbI
TOKa ¥ HalpaBJIeHUs TOKa B
KaTyuke"

54. [IpakTHyeckas
[TocTosIHHBIE MArHUTAHI. paboTa;
JlabopaTopHas paboTbl Ne18 YCTHBIN 0npoc;
"UccnenoBaHWe MarHUTHOTO 03.04.2023

B3aUMO/eHCTBUA
IMOCTOAHHBIX MATHUTOB"




55.

MarsuTHOe noJie 3eMJ4 U
€ro poJib JJis >KU3HU Ha
3emuie. [lelicTBUE
MarHUTHOTO I0JIS Ha
MPOBOAHUK C TOKOM.

06.04.2023

YcTHBIN 0npoc;

56.

JJIeKTpoIBUTaTE b
noctosiHHOro ToKa. KII/l
3JIEKTPOABUTATEIS

JlabopaTopHas pa6ota Ne19
"KoHcTpyHpoBaHue U
M3y4yeHHe paboThl
3JIeKTpoABUTATES"

10.04.2023

[IpakTHyeckas
paboTa;
YcTHBIM 0npoC;

57.

KonTpoJsibHas pabota N24 no
TeMe "MarHuTHbIe ABJIEHUA"

13.04.2023

KoHTposibHad
paboTa;

58.

OnbiTel @apages. ABieHue
3JIEKTPOMarHuTHOM
vHAykuuu. [lpasuiio JleHna.
fIBneHve caMOMHAYKL WU

17.04.2023

[TucbMeHHBIN
KOHTPOJIb;

59.

JJleKTporeHepaTop.
Cnoco6bl noJiyyeHust
3JIeKTPUYECKOU IHEPTUU.
JJIeKTPOCTaHLMU Ha
BO306HOBJISIEMbIX
MCTOYHHUKAX IHEPTHUH.
Tpaucdopmarop.

20.04.2023

[TucbMeHHBIN
KOHTPOJIb;

60.

JlabopaTopHas pa6oTta Ne 20
OnpITHI IO UCCJIELOBAHUIO
ABJIEHUA
3JIEKTPOMAarHuTHOU
WHAYKIUW: UCCJIe/IOBaHUE
M3MeHeHUU 3HAaYeHUs U
HanpaBJIeHUSA
WHAYKIMOHHOTO TOKa

24.04.2023

[IpakTHyeckas
paboTa;

61.

KoHTposibHas paboTta Ne 5
1o TeMe

"3/IeKTpOMarHuTHas
UHAYKIUS"

27.04.2023

KoHTposibHas
paboTa;




62. 1 0 04.05.2023 | TecTupoBaHUe;
[ToBTOpEeHHE U 0606IIEHHE
coiepkaHus Kypca pU3NKU
8 kusacca. Temn! "CTpoeHue u
CBOMCTBaA BellleCTBa.

TennoBeble sABJeHUS"

63. 1 0 11.05.2023 | /lukTaHT;
[ToBTOpEeHHE U 0606IIIEHHE YcTHBIN 0npOC;
coJiepkaHus Kypca pU3UKU
8 kuacca. Temn! "CTpoeHue u
CBOMCTBaA BelllecTBa.

TennoBeble sABJeHUS"

64. 1 0 15.05.2023 | [IucbMeHHbIH
[ToBTOpeHUE U 06001IIeHHE KOHTPOJIB;
cofiepkaHus Kypca pu3nuKu YcTHBIN 0nIpOC;
8 kJuacca. TeMbl
"J/IeKTpUYeCKUe U
MarHUTHbIE SIBJIEHUS"

65. 1 0 18.05.2023 | [IucbMeHHbIN
[ToBTOpeHUE U 06001IIeHHE KOHTPOJIB;
cojiepkaHus Kypca pu3ruKu YcTHBIN 0nIpOC;
8 kJuacca. TeMbl
"JJeKTpUYeCcKHe U
MarHUTHbIE SIBJIEHUS"

66. 1 0 22.05.2023 | [IucbMeHHbIN
[ToBTOpeHUEe U 06061IeHUE KOHTPOJIB;
cofiepkaHus Kypca pu3nuKu YcTHBIN onpoc;
8 kJuacca. TeMbl
"JieKTpOMarHuTHas
UHAYKLIUS"

67. |IloBTOpeHuUe. Pemenue 1 0 25.05.2023
3a/1a4 NOBBIIIEHHON CaMoo1ieHKa ¢
CJIO’KHOCTH. KUCIO0JIb30BaHHUEM

«O11eHOYHOT 0
JIUCTa»; Y CTHBIN
omnpoc;

68. | [loBTopenue. Pemenue 1 0 29.05.2023
3a/1a4 MOBbILIEHHOH CamoorueHka c
CJIOKHOCTHMU. HUCIIOJIb30BAHUEM

«OueHo4YHOr 0
JINCTa»;
68 20

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME




YYEBHO-METOAUYECKOE OBECNEYEHUE OBPA3OBATE/IbHOIO NPOLECCA

OBA3ATE/IbHbIE YHEBHbIE MATEPUAJIbI ANA YYEHUKA
®uzuka 8 knacc/IeppiukuH A.B., 000 «JPODA»; AO «M3paTeabcTBo [IpocBelieHue;

®u3zuka 7-11 kaacchl NpakTUKyM. UHTepaKTUBHBIN Kypc ¢usuku. PusukoH «Kuas pusuka»

METOAOUYECKUE MATEPUA/bI ANA YYUTENA

1. MeTtoauyeckoe noco6ue H.B. ®unonosud - Jipoda, 2017r;

2. ®uzuka. Tectnl. 8 kiacc (aBTopbl:H. K. XannaHos, T. A. XaHHaHOBa).

3. ®usuka. CamocTosITE/IbHbIE U KOHTPOJIbHBIE pa6oThl. 8 Kiacc (aBTopbl:A. E. MapoH, E. A. Mapon). - M.:
Jpoda, 2016

4. ®usuka. [lugaktudeckre Matepuassbl 8 kiacc (aBTopsr:A. E. Mapos, E. A. Mapon). - M.: /Ilpoda, 2016
5. dusuka. [luarHoctudeckue paboThl. 8 kiacc (aBTopbl:B. B. lllaxmaToBa, O. P. llledpep). - M.:
Jdpoda,2017

6. CDforWindows. ®usuka, 7-11 k1. BubrMoTeKa 3/IeKTPOHHbIX HarJIsIAHBIX IOCOOUH.
7. ®usuka 7-11 kaaccbl npakTUKyM. UHTepaKTUBHBIN Kypc ¢usuku. Pusnkon «Kuaspusukar»
8. BupTyasnbHas mkosa Kupusia u Medoaus «Ypoku pusuku Kupuina u Medoaus

LUDPOBbLIE OBPA3OBATE/IbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET

BbubaroTteka - Bcé no npeamety «Pusukar». - Pexxum gocrtyna: http://www.proshkolu.ru

2. BuJieoonbIThI HA ypoKax. — Pexxum gocryna: http://fizika-class.narod.ru
3. Eaunast koJutekus nudpoBbix 06pa3oBaTebHBIX PECYPCOB. — Pexxum gocryna:
http://school-collection.edu.ru

4. HTepecHble MaTepHaJIbl K YpOKaM GpU3UKH 10 TeMaM; TECThI 10 TeMaM; HaIJIsiZiHble OCOGHUS K YPOKaM. —
Pexxum goctyna: http://class-fizika.narod.ru

5. udposbie o6pa3oBaTeibHbIe pecypchbl. — Pexxum goctyna: http://www.openclass.ru6. 7ieKTpoHHbIE
y4eOHUKHU o Pu3uke. - Pexxum goctyna: http://www fizika.ruhttps://youtu.behttp://school-
collection.edu.ruhttp://fcior.edu.ruhttp://www fizika.ruhttp://college.ru/fizika/
http://www.school.mipt.ruhttp: //kvant.mccme.ru/ http://www.e-science.ru/physicshttp://nano-
edu.ulsu.ruhttp://www.all-fizika.com/ http://interneturok.ru/ruhttp://elkin52.narod.ru/
https://resh.edu.ru/ https://infourok.ru/ https://multiurok.ru/ https://nsportal.ru/
http://www.myshared.ru/

MATEPUANTIbHO-TEXHUYECKOE OBECINEYEHUE OBPA3OBATE/IbHOIO NMPOLIECCA

YYEBHOE ObOPYAOBAHUE
1. HoyTb6yk

2.MyabTUMEeAUUHBIN IPOEKTOP

3. 3kpaH



OBOPY/JOBAHUE ANA NPOBEAEHNA NABOPATOPHbBIX, MPAKTUYECKUX PABOT,
JEMOHCTPALIUIA

CTaHAapTHBIHA HAbOp J1abopaTOPHOT0 060PyA0BaHUs /11 YieHUKa; BupTyanbHas pusndeckas sabopaTopus






