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Pabouasi mporpaMMa u KaJleHIapHO-TeMaTHYeCKoe MJIAHHPOBaHHE
yyebHoro matepuana no ¢pumsmke ana 11 knacca (2 4. B Hegento) (6a3oBbii ypoOBEHb)

K y4eOHUKY «@u3ukay, 11 kaacc. I'.5l. Makumes, b.b. Byxosues, B.M. Uypyrun/Ilox pex H.A. IlapgentnseBoii - M.: IlpocBemenne, 2020.
(y4eOHUK 1151 001Ie00pa30BaTeIbHBIX OpPraHu3anuii). Peanu3sauus o6pa3oBarebHbIX IPOrPaMM eCTECTBEHHOHAYYHO! M TEXHOJIOTHYeCKOi
HANIpaBJIeHHOCTEH 1Mo (pu3uKe ¢ Hcnoab30BaHueM obopyaoBanus neHTpa « TOUYKA POCTA»7-11 kaaccsl/MuHHCTepcTBO MpocBelenns Poceniickoi
®enepanun/,2021r.

2021-2022 yuyebublii roa

ITosicHuTEILHAA 3aMUCKA

[Iporpamma coctaBieHa B cooTBeTcTBHH ¢ DepepaqbHBIM KOMIOHEHTOM TOCYJapCTBEHHOTO CTaHJapTa OCHOBHOTO 0O0IIero oOpa3oBaHUS MO
¢dusuke (mpukaz MunobpazoBanus Poccun ot 05.03.2020 Ne1089 «O6 yrBepxkaenun PenepaibHOr0 KOMIIOHEHTa FOCYAapCTBEHHBIX 00pa30BaTEIbHBIX
CTaH/IapTOB HAYaJIbHOT'O OOIIEr0, OCHOBHOT'O OOILEr0 U CPEJHETO (IIOJIHOT0) O0IIEro 00pa3oBaHUN»).

I/I3y‘{eHI/IC (1)I/ISI/IKI/I Ha 0a30BOM YPOBHC HAIpaBJICHO Ha JOCTUKCHHUEC CIICAYIOIINX ue.ﬂeﬁ:

e (opMupoBaHue y 00y4arOmUXCsl YMEHUS BUJETh U IOHUMATh IEHHOCTh 00pa30BaHus, 3HAUUMOCTh (DU3MYECKOT0 3HAHUS JJIS KaXKJI0TO YEeJIOBEKa;
yMeHUHl pa3nuyarh (DaKThl U OLIEHKH, CPABHHUBATH OIICHOYHBIE BBIBOJbI, BHJIETh HX CBSI3b C KPUTEPUSMH OLIEHOK U CBSI3b KPUTEPHUEB C
OIpeJIeIEHHON CUCTeMOM IIEeHHOCTeH, (POpMYITUpOBaTh U 00OCHOBBIBATH COOCTBEHHYIO MO3UIIUIO;

e (opMupoBaHue y 00y4aroIUXCsl LETOCTHOTO MPEACTABICHUS O MUPE U PO (U3UKU B CO3AaHUU COBPEMEHHOM €CTeCTBEHHO-HAYYHOM KapTHUHBI
MUPA; YMEHUS OOBSACHIATh OOBEKTHI U MPOLIECCHl OKPYXKAIOIIEH 1eHCTBUTEIBHOCTH — IPUPOTHON, COLTMAIBHON, KYIbTYPHOM, TEXHUYECKON Cpebl,
WCIOJIB3YS AJIs 3TOrO (PU3HMUECKHUE 3HAHMUS,

e npuoOpeTeHne OOY4YaIOIMMUCS OIbITA PAa3HOOOPA3HOM NEeATENbHOCTH, ONbITA MO3HAHMS U CAaMOIIO3HAHUS; KIIOUEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHTHOCTEH), MMEIOLMX YHHMBEPCAJIbHOE 3HAYEHHE Ui Pa3IMYHbIX BHJIOB JIEATENILHOCTH, - HABBIKOB peIlIeHHs MpoOjieM, MPHUHATHS
pelieHnid, Moucka, aHaiu3a M o0paboTKM HHGOPMAalUK, KOMMYHHKATHUBHBIX HAaBBIKOB, HABBIKOB H3MEPEHHIl, HABBIKOB COTPYAHHYECTBA,
3¢ HEKTUBHOTO U G€30MaCHOT0 UCTIONb30BaHUS PA3IMYHBIX TEXHUYECKHX YCTPOMCTB;

PaGouas nporpamma no ¢pusuke s 11 kiaacca (6a30Bblil ypoBeHb) COCTAB/IEHA HA OCHOBeE:

e ABropckux nporpamm I'.S1. Mskumesa (COopHuK mporpaMm ais oomeo0pazoBaTenbHbIX yupexaenuit: @usuka. 10 — 11 1. /H.H. Tynekubaena,
A.D. ITymkapes. — M.: [Ipocsemenue, 2019 rox) — M.: ML BOYO 10, 2019. — 120 c. ISBN 978-5-905442-05-6

e Asrtopckux nporpamm ['.5. Msikumesa u ap./ Paboune mporpammsl o ¢usuke.7-11 kinacest / Ilox pea. M.JIL. Kopuaesuu. — M.: MJIEKCA, 2019.

e Peamusanusi 00pasoBaTeJbHBIX IPOIPAMM €CTECTBEHHOHAYYHOM M TEXHOJOTHYeCKOH HATIPABJIECHHOCTEH 10 (PM3UKe ¢ HCI0JIb30BAHHEM 000py10BAHNS
neHTpa « TOUYKA POCTA»7-11 kiaaccel/MuHHcTepcTBO mpocBelenusi Poccuiickoii @enepanuu/,2021r

e [loypounoe mranupoBanue 1o ¢usuke: 10-11 k1. (6a30BBIN YpOBEHB) HA OCHOBE aBTOPCKOM mporpammel [.51. Mskuresa u zip.: mocooue ajis
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yuuTenel oomeoopazosat. opranuzanuii / B.®. [lImios. — M.: [Ipocsemenue, 2019.
OcHoBHbIE (OPMBI OPraHU3aNUM PadOThI ¢ 0IAPEHHBIMHU J1eThbMH
BHeknaccHast paboTa Haj MPOEKTOM WJIM HAYYHO-HCCIIEI0BATEIIbCKAsS AECATEIbHOCTb.

Takas ¢opma paboTsl oueHb 3¢ (eKTHBHA, IMOCKOJIBKY IO3BOJIAET YJOBJIETBOPUTH BCE BO3PACTAIOUINE HMHTEJUIEKTyalbHbIE MOTPEOHOCTH
OJIapeHHOTr0 pebeHka, HCcleAoBaTh HMMEHHO Ty MpoOjeMy, KOTopas B JaHHBIH MOMEHT HHTepecyeT. [lpu 3ToM yueHuUK B Impolecce
CaMOCTOSITENILHOTO TOMCKa PEUICHHs MPOoOJIeMbl MO3HAET caMy CTPYKTYpPY HAyYHOTO MO3HAHUA, YTO SIBJISIETCS Ba)KHBIM 3TanoM (hopMHpOBaHUS
HayYHOT'O MUPOBO33PEHMUSL.

PaGoTa mo noaAroToBKe K 0JIMMIHAAaM (MOYPOYHAsl, HHAUBHUAYAJbHbIE JOMAIHUE 32 JaHU, JIONOJTHUTEIbHbIE 3AHATHS)

VYyactue B onMMNMAgaX Kak HEIb3s JIy4Yllle [MO3BOJISIET OJAPEHHOMY YYEHUKY PacKpbITh CBOU CIIOCOOHOCTH, CTUMYJIHMPYET K CUCTEMATUYECKOMY,
KponotTimBoMy Tpyay. IloaroroBka kK osmMmmnuazaM IpeanosaraeT LEJICHAPABICHHOE YIIPABICHUE ITO3HABATEIIBHON JIEATEIBHOCTBIO OTAEIBHBIX
ydanmxcs. S npoayMeIBar0 CUCTEMY BOIIPOCOB, 3aJa4, JOMAIIHUX 3KCIEPUMEHTAIbHbBIX 3aJaHUH, PEIIEHNE KOTOPBIX BO3MOKHO C OIIOPOH Ha 30HY
Onmykaiiniero pa3BuTus yueHuka. [logoOHble 3a1auy yYeHUKH MOJIy4aroT MHIMBHyalbHO HA PAa3IMYHBIX 3Talax ypoka, U B KauecTBe JOMAIHEH
pabotel. Takxke s MPOBOXKY JOTOJTHHUTENBHBIC 3aHATHS, HA KOTOPBIX MBI paz0OupaeM 3aaadyd (pU3MUECKUX OJIMMIMAJ Mpouuibix jer. Ha takue
3aHATHS NPUITIAIIAIOTCS y4YalMecs pas3HbIX Bo3pacToB. [Ipum 3TOM XOpOHIyH0 MOTHBAUUIO Ul JAJIBHEWIIErO pa3BUTHS IOJIy4aeT YUYEHHK, K
npumepy, 10 kiacca, KOTOpPBIH CMOT ONEPEIUTh CTapuiero TtoBapuiia. OpraHu3oBbIBaTh JAEATEIbHOCTh Y4YallMXCAd Ha TaKUX 3aHATUAX
1esiecoo0pa3Ho B popMe MO3TOBOTO HITypMa, CO3/aBasi aTMOC(epy KOHKYPEHIMH, CONIEPHUYECTBA MEX/1y IPYIIaMU U COTPYIHHUYECTBA B IPYIIaX.

HerpannunonHblie ypokH (BUKTOPUHBI, KOH()EPEHIIUH, POJICBbIE HIPbI)

[Tpobnema MoTHBalMM K OOY4YEHHIO OJIAPEHHBIX YYEHHMKOB YCIEIIHO PEIIaeTcs Ha HeTPaJULMOHHBIX, HECTaHAAPTHBIX ypokax. ITockombky s
TaKUX JeTel XapaKkTepHa uype3BbluaiiHas JJI0003HATEIbHOCTh U NOTPEOHOCTh B TO3HAHUH, TO OHHU B ITOJIHOM Mepe MOTYT PacKphITh CBOM MOTEHIMAI,
y4acTBYs B KOH(pepeHLInH, Urpasi TOHPAaBUBLIYIOCS POJIb U JIp.

OpranuzoBbIBasi CBOIO JIEATENBHOCTh Ha YPOKax (GU3UKH JUIsl pabOThI ¢ 0JJapEHHBIMH JIE€THMU BCETIa MPeyCcMaTpHUBalo:

a) pca3aninuio JUIHOCTHO-OPUCHTUPOBAHHOI'O NICAArOrN4YCCKOIo rnmoAxo/Ja B ICIsIX TapMOHUYCCKOT'0 Pa3sBUTUA UCIIOBCKA KaK CY6LCKT3 TBOp‘-ICCKOﬁ
JACATCIIBHOCTH,

6) CO31aHNEC CUCTCMbI Pa3BUBAIOIICTO O6pa30BaHI/ISI Ha OCHOBC IICHUXOJIOIO-IICAarorut4cCKux HCCHCI{OBaHHﬁ, 06CCHC‘-II/IB3.IOH_II/IX paHHEC BLIABIICHUC
" paCKpLITUC TBOPYCCKOI'0 MOTCHIHAJIa JIETEH MOBBIIIICHHOT' O YPOBHA O6y‘{aCMOCTI/I;

B) WH3yueHUE (PaKTOPOB IICHUXOJOTO-NEJarOrMUecKOro CoAeHcTBUS mporeccaM (OpPMUPOBAHHS JUYHOCTH, 3(dEeKTUBHONW peamu3anuu
MIO3HABATEJBHBIX CIIOCOOHOCTEN yJaruxcs;



I') yIIpaBJIeHUE MIPOLECCOM Pa3BUTHS UHTEIIEKTYaJIbHBIX CIIOCOOHOCTEN yJaluxcs.
«Ocob6ennoctu padorsl ¢ geTbMu ¢ OB3 Ha ypokax pusukm»

PazButne crnocobHocteit y gereir ¢ OB3 sBnsieTcs OAHMM M3 HEOOXOAMMBIX YCIOBUW IS YCIEIIHOW WX COLMAIH3alMd B OOIIECTBE.
BoT Te koHKpeTHbIE 3ajaun, KOTOPBIE 51 CTABIIIO Mepes COOOM:

e Pa3BuBath peub.

e Pa3BuBaTh COOOPA3UTETHLHOCT.

e Bxitouars neTeil B pa3HOOOpa3HYIO €ATENbHOCTb.
e AKTHBU3UPOBATH YMCTBEHHYIO JACSTEIBbHOCTD.

[ToaToMy IIpH COCTaBJICHHH TIAHA YPOKa MPOAYMBIBAO (POPMBI U METOJIbI pAOOTHI C TAKUMU JCTHMH, OIMUPASCh HA METAIIPEIMETHBIC TEXHOJIOTH.

Pabouvas mporpamma paccuntana Ha 68 4acoB, 1o 2 4aca B Hezento. [1o mporpamme 3a roj| yqaniuecs J0JDKHBI BBITOJHUTH 4 KOHTPOJILHBICPAOOTHI 1
4 mabopatopHbie paObOTHI.

Wzyuenne kypca ¢usukum B 11 Kiacce CTPYKTYpUpPOBAaHO HA OCHOBE (PHM3MUECKUX TEOpHUHl CleAyrouM o0pa3oM: 3IIEKTPOAMHAMUKA,
3JIEKTPOMAarHUTHbIE KoJeOaHusl U BOJIHBI, KBaHTOBas (husmka, crpoeHrne Beenennoit. O3HakoMiIeHHE yyamuxcs ¢ pazaenoM «Du3uka 1 METObl HayqHOIO
MO3HAHU MPEANOIaraeTcsi IpOBOAUTD IIPU U3YYEHHUH BCEX Pa3/IeoB Kypca.

IIporpamMmoii npeaycMOTPEeHO U3y4YeHHe pa3/iesioB:

1. OcHOBBI 21€KTPOAUHAMUKY (ITPOIOJIKEHHE) 11 gacoB
2. Konebanus u BOJIHBI 11 yacoB
3. Ornruka 18 wacos
4. KgsanrtoBas pusuka 12 gacos
5. DieMeHTapHbIE YaCTHIIBI 1 gac
6. 3naueHue GUMKU A OOBICHEHHSI MUPA U PA3BUTHS
MIPOU3BOIUTEILHBIX CHIT 00IIIEeCTBA 24aca
7. Crpoenue Becenennoi 7 JacoB
8. TloBTOpeHue 4 gaca
9. Pesepn 2 4aca



dnekTpogmHamuKa (npoaonkeHue) OcHOBHoOE co/lepKaHue MMPOrPaMMbI

MaruutHoe nosie Toka. Maaykuus marautaoro nosst. Cuna Amnepa. Cuia Jlopenna. Camonsnaykiust. UHIyKTUBHOCTb. DHEPrusi MArHUTHOTO
1oJjsi. MarHuTHBIE CBOMCTBA BEMIECTBA. DJIEKTPOABUIATEIb. 3aKOH JIEKTpOMarHuTHOW UHAYKIMU. [IpaBuio Jlenma. MTHaIyKUMOHHBIN TeHepaTop
AJIEKTPUYECKOTO TOKA.

JleMoHCTpan U

1. MarautHoe B3auMo/IeliCTBUE TOKOB.

2. OTKJIOHEHHE 3JIEKTPOHHOTO ITyYyKa MArHUTHBIM HOJIEM.

3. MarnuTHas 3amnuch 3ByKa.

4. 3aBucumoctb DJIC HHAYKLIUHU OT CKOPOCTH U3MEHEHUSI MArHUTHOT'O OTOKA.
JlaGopaTopHble padoThI

1. HaOnroneHue neiicTBUA MarHUTHOTO T10JIs1 HA TOK.

2. W3ydenue sBICHUS dJIEKTPOMArHUTHON WHIYKIUH.

JIEeKTPOMAarHUTHbIE K0JIeOaHUs U BOJIHBI

KonebarenbHblif koHTYp. CBOOOJHBIE M BBIHYKJCHHBIE 3JIEKTPOMAarHUTHbIE KoyieOaHus. ['apMOHMYECKHE 3JIEKTPOMAarHUTHbIE KoJeOaHMs.
DnekTpuueckuii pesonanc. [Ipon3BoacTBO, Iepenaya u noTpedIeHne AEKTPUIECKOM SHEPTHUH.

ONEKTPOMarHuTHOE TOJ€. DJIEKTPOMATHUTHBIE BOJIHBI. CKOPOCTh JIEKTPOMATrHUTHBIX BOJIH. CBONCTBA AJIEKTPOMAarHUTHBIX BOJIH. [IpuHIUIBI
PaaroCBA3U U TCICBUACHUAA.

CkopocTb cBeTa. 3aKOHBI OTpaykeHHsI U IipesiomiieHus ceera. MuTepdepenuus ceera. JJudpakuus ceera. udppakuronnas pemerka. [lonspuzanus
ceta. [lucnepcus ceera. JInnzbl. opmyna ToHKON JAMH3EL. ONTHYECKHE TPUOOPBHI.

[TocTynatsl cnenuanbHOM TEOPUM OTHOCUTENbHOCTH. llonHas sHeprus. DHeprus nokos. PenstuBucTckuit ummynsc. JlegekT mMacc U 3Heprus
CBSI3H.



JdemoHcTpauuu

CBOOO/IHBIC 3JICKTPOMArHUTHBIC KOJICOAHUSI.

OcuusuiorpaMMa nepeMeHHOro TOKa.

['eneparop nepeMeHHOTO TOKA.

W3ny4yeHue v mpueM 3JIeKTPOMarHUTHBIX BOJIH.

OTpakeHUE M MPEIOMIICHHE AJIEKTPOMArHUTHBIX BOJIH.

Wutepdepennus ceeta.

Jludpakmnus cBeTa.

[Tonmy4yeHne criekTpa ¢ TOMOIIBIO TPU3MBI.

. [TomyueHwue criekTpa ¢ MOMOIIBIO TU(PAKIIMOHHOMN PEIICTKH.
10. [Monspuzanus ceera.
11. [TpssMoMHEHHOE pacpOCTPaHEHHE, OTPAKCHUE U TIPEIIOMIICHHIE CBETA.
12. Onruyeckue mpudOpHI.

JlabopaTopHbie padoThl
W3mepenne moka3aTesst MpeIOMIICHHSI CTEKIIA.

CoNoOA~WNE

KBanToBas ¢pusnka

I'unotesa [1nanka o kBanTax. @oTosrnexkrpuueckuii apdexr. 3akonsl poTorddexra. YpaBHenue DitHmTeiHa 1 poroaddexra. @otoH. JlaBneHue
cBeta. KopnyckynsipHO-BOITHOBOM JyaJIU3M.

Mopenu ctpoenus aroma. OnbITel Pezepdopra. O0bscHeHNe IMHEHYAaTOro CeKTpa BOAOPOAa Ha OCHOBE KBAHTOBBIX MOCTYIaTOB bopa.

CocraB u cTpoeHne aToMHOTO sAapa. CBOMCTBA SIEPHBIX CHII. DHEPTHUS CBSA3HM aTOMHBIX sifiep. BUIbI paiMOaKTHBHBIX MTPEBPAIIEHUI aTOMHBIX SJIED.
3aKOH paIn0aKTUBHOTO pacmnana. CBoMCTBa HOHU3UPYIOLUUX SACPHBIX W3IydeHui. [lo3a u3nydeHus.

Anepusle peakuuu. LlenHas peakuus nenenus anep. SAnepHas sHepreTuka. TepMosIepHbIi CHHTES.

OneMeHTapHble yacTUllbl. DyHIaMEHTaIbHbIE B3aUMOACHCTBUS.



JleMoOHCTpanuu

1. ®otorddexr.

2. JluHenvaTple CIEKTPBI U3ITYICHUSI.

3. Jlazep.

4, CYeTYynK HOHU3HPYIOUUX U3Ty4YeHUH.

JlaGopaTopHble padoThI

HaGmoneHune CIuIonHoro u IMHEH4aToro CeKTpPoB.

Crtpoenue Becenennou
Paccrostnue no Jlynsl, Connua u Omkaidmux 3se3a. Kocmuueckue uccienoBaHusi, UX HaydyHOe M 3KoHoMH4Yeckoe 3HaueHue. [lpupona ConHua u
3B€3]l, ICTOYHUKHU 3HEepruu. Pu3nuecKkue XapakTepucTUKu 3Be3/1. COBpEeMEHHbBIE MPEICTABICHUS O MPOUCXOXKACHUH U 3BoItounu ConHua u 38e31. Hama
lNamaktuka u mecto ConHeuHou cucreMsl B Hell. J[pyrue ranaktuku. [IpencraBnenue o pacimmpenn BeeneHHOi.
JKcnepuMeHTaIbLHasA GUu3uKa
OnBIThL, WUTIOCTPUPYIOLIUE U3YYAEMbIE SBJICHHUS.

TpeOoBaHus K YPOBHIO OATOTOBKH BbINIYCKHUKOB 11 Ki1acca

B pesynbraTe nzydenus puanuku Ha 0a30BOM YPOBHE YUEHUK JJOJKEH:

3HaTb[ NOHNUMATb

CMbICJI MOHATHI: (U3HUECKOe SBJICHHE, TUIIOTE3a, 3aKOH, TEOPHsl, BEIIECTBO, B3aUMOAECUCTBHE, FIEKTPOMAarHUTHOE T0J€, BOJHA, (OTOH,
aTOM, aTOMHOE€ $Ip0, HOHU3HUPYIOIINE U3JTyUEHus, IUIaHETa, 3B€3/1a, FaJIakTHKa, BeenenHnas;

CMBICJ (PM3UYECKHX BeJIHYMH: CKOPOCTb, YCKOPEHME, Macca, CHjia, UMITYJIbC, paboTa, MEXaHW4YecKas SHEprusi, BHYTPEHHsS >HEprus,
abCcoIOTHAs TEMIIEpaTypa, CpeaHss KNHETHYECKasi SHEPTus 4aCTHUI] BEIIeCTBA, KOJIMYECTBO TEIIOTHI, JIEMEHTAPHBIN 2JIEKTPUUECKUM 3apsi;
cMbICT PU3NYECKHX 3AKOHOB KJIACCUYECKON MEXAHUKH, BCEMUPHOI'O TATOTEHUS, COXPAHEHUS YJHEPTUH, UMITYJIbCA U DJIEKTPUIECKOTO
3apsjia, TePMOAMHAMUKY, SIEKTPOMAarHUTHON MHIYKIINHU, poTod(ddekTa;

BKJIQ/I POCCUHIICKUX U 3apy0eKHBIX YUEHBIX, OKa3aBIINX HauOoJbIIIee BIUSHUE HA pa3BUTHE (DU3HUKY;

yMeTb

ONHUCHIBATH U OOBSICHATH (pU3MYecKHe SIBJEHUSI U CBOICTBA TeJ: JBI)KCHHE HEOECHBIX TEJN W HCKYCCTBEHHBIX CITYTHHKOB 3€MIIH;
CBOICTBa Ta30B, XXUAKOCTEH M TBEPIBIX TEN; SJICKTPOMATHUTHYIO WHIYKIIHIO, PACIPOCTPAHEHHE SJIEKTPOMATHUTHBIX BOJH; BOJHOBBIC
CBOMCTBA CBETA; M3JIyYeHUE U TOTJIONICHHUE CBETa aTOMOM, (hoTod(PdeKT;

OTJIMYATh THIIOTE3bl OT HAy4YHBIX TEOPUH; JeJaTh BBIBOAbI HAa OCHOBE OJKCICPUMEHTAIBHBIX TaHHBIX; NPHBOAUTH TNPHUMEPHI,
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MOKa3bIBAIOINE, YTO HAOIMIOACHUS M SKCIEPUMEHT SBIAIOTCS OCHOBOWM JJIsi BBIABM)KCHHUS THIIOTE3 W TEOPHiA, MO3BOJSIOT MPOBEPUTH
HUCTUHHOCTh TEOPETUUYECKUX BBIBOJOB; (U3UUYECKasi TeOpUs AaET BO3MOXKHOCTh OOBSICHITh NU3BECTHBIC SIBJICHUS IPUPOJIBI M HAy4YHbIE (PAKTHI,
IIPEJICKA3bIBATH €I11€ HEU3BECTHBIE SABJICHUS;

® [IPUBOIUTH NPUMEPbI NPAKTHYECKOI0 MCIO0Jb30BAaHUA (PU3NYECKUX 3HAHMI: 3aKOHOB MEXAHUKHU, TEPMOJAUHAMUKH U JIEKTPOJIUHAMUKU
B DHEPreTHKE; PA3IMYHBIX BHJIOB 3JCKTPOMATHUTHBIX HM3JIyYCHHH UIS Pa3BUTHUA PATUO- M TEICKOMMYHHUKAIMI, KBAaHTOBOW (M3UKU B
CO3JJaHUU SIIEPHOM SHEPIEeTUKH, JIA3€POB;

e BOCIPHMHMMATH M HA OCHOBE MOJYYeHHbIX 3HAHMH CAMOCTOSATEJbHO OLEHUBATH HHPOpPMAIHIO, colepKallylocs B coodmenusx CMU,
WNHTepHeTe, HAyYHO-TIONYJISIPHBIX CTAThsX;

® HCNOJb30BATh NPHOOpPETeHHble 3HAHMSA M yYMEHUS] B NPAKTHYECKOH /J1eAITeIbHOCTHM M TOBCEJHEBHOH KM3HM Ui OOECIeYeHUs
0€30MaCHOCTH KU3HEJEATEIILHOCTH B IMPOLIECCE MCIOJIB30BAaHUS TPAHCIOPTHBIX CPEICTB, OBITOBBIX 3JIEKTPONPUOOPOB, CPEACTB pajuo- U
TEJIEKOMMYHUKAILIMOHHOW CBSI3U; OLEHKHM BIIMSHUS HA OpPraHU3M 4YEJOBEKa W JAPYrHe€ OPraHu3Mbl 3arpsi3HEHUs] OKpYKAaroUIel Cpelibl;
PaLMOHATILHOTO MPUPOAOIOIB30BAHNUS U 3aIUTHI OKPYKAIOILIEH Cpebl.

IINIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

Nzyuenne ¢usuku B 11 kiacce HampaBiIeHO Ha JOCTHXKEHHE OOYYarOIIMMUCS JIMYHOCTHBIX, METANpEeIMETHBIX M IMPEIMETHBIX Pe3yJIbTaTOB OCBOCHHUS
yueOHOro npeaMeTa.

JJUYHOCTHBIE PE3YJ/IbTATHI

Hampuomuttecxoe 60CIIUTAHHUE:

MPOsIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PU3MUECKON HAYKU;
[IEHHOCTHOE OTHOILIEHHUE K JOCTHXKEHUSIM POCCUICKUX YUEHBIX (PU3UKOB.

I'paxnanckoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTb K aKTUBHOMY Y4acTHIO B 00CYK/I€HUU OOIIECTBEHHO-3HAYMMBbIX M STHYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM
JTOCTHXKEHUH (PU3HKHU;

OCO3HaHHE BaXXHOCTU MOPAJIbHO-3TUYECKUX NMPUHIIUIIOB B JESTEIBHOCTH YYEHOTO.

JcTeTHYECKOE BOCIIUTAHUE:

BOCIIPHUATUC 3CTCTUUCCKUX KAUYCCTB (1)H3H‘-I€CKOI>1 HAayKH: eé TapMOHUYHOTI'O MMOCTPOCHUS, CTPOrOCTU, TOYHOCTH, JIAKOHUYIHOCTH.
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Ilennocmu nayunozo nosnanus:
OCO3HAHME [EHHOCTH (PU3NYECKOI HayKH KaK MOIIHOTO MHCTPYMEHTA IMO3HAHKS MUPA, OCHOBBI PAa3BUTHS TEXHOJIOTUH, BAYKHEHUIIIEH COCTABIISIOIIECH
KYJBTYPBI;
pa3BUTHE HAY4YHOM JIFOOO3HATEIBHOCTH, HHTEPECa K UCCIIEJOBATENBCKOM IESTENbHOCTH.
®opMupoBaHue KYJIbTYPbI 310POBbs 1 IMOLHOHAJIBLHOIO 0JIATOIOIYYHS:
0CO3HaHME IEHHOCTH 0€30I1aCHOTr0 00pa3a >KU3HU B COBPEMEHHOM TEXHOJOIMUECKOM MHUPE, BaKHOCTH MpaBUJ1 0€30I1aCHOT0 MOBEICHUS Ha

TPAHCIIOPTEC, HAa J0porax, € 3JICKTPUICCKUM U TCIUIOBBIM O6Op}I[[OBaHI/ICM B JOMAIIHUX YCJIOBUAX;
Cq)OpMHpOBaHHOCTB HaBbIKa peq)J'IGKCI/II/I, IMIPHU3HAHHUEC CBOCTO IIpaBa Ha OH_II/I6Ky H TAKOI'0 K€ IIpaBa y ApYyroro 4¢jioBCKa.

TpynoBoe BocnuTanue:

AKTUBHOE YJacTHe B PELICHUH MPAKTUUECKUX 3a/1a4 (B paMKax CEeMbH, IIKOJbI, TOPOJa, Kpasi) TEXHOJIOTUYECKON U COIIMANIbHOM HANIPaBJICHHOCTH,
TPeOYIOIIHMX B TOM YHCIIC U (PU3NUECKUX 3HAHUIA;

MHTEpEC K MPAKTHUECKOMY HU3YYEHHUIO Mpodeccuii, CBI3aHHBIX C PU3UKOM.
IKO0JI0TrHYEeCKOe BOCTIUTAHME:

OpUEHTAIIMS Ha MPUMEHEHHE (PU3MUECKUX 3HAHUH IJIs PEIICHHS 3a71a4 B 00IaCTH OKPYKAIOIEH Cpeibl, INIAHUPOBAHUS ITOCTYNKOB U OLIEHKU UX
BO3MOJKHBIX MOCJEACTBUH AJI1 OKPYKAIOIIEH Cpe/ibl;

OCO3HaHME TJI00AJBPHOIO XapaKTepa HKOJOTMYECKUX MpOOJIeM U IyTel UX PEeLIeHHUs.

Ananrtanus 00y4aomerocsi K U3MeHsIIOIMMCH YCJIOBHSM COIHAIBLHOI U MPUPO/IHOI cpeabl:

HOTpC6HOCTB BO B3aMMO/ICHCTBUH IIpYU BBIITOJIHCHUHN HCCIeIOBaHUM U IMPOCKTOB (I)I/ISI/I‘-IGCKOI\/'I HaIpaBJICHHOCTHU, OTKPBITOCTDH OIBLITY U 3HAHUAM APYTHUX;

MTOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 IMPAKTHYECKYIO IESITEIBHOCTD;

noTpeOHOCTh B JOPMUPOBAHUH HOBBIX 3HAHUH, B TOM 4KciIe (OPMYTUPOBATh UJEH, MOHATHUS, TUIOTE3bl O (U3NUYECKUX OOBEKTaX W SBICHMSIX;
oco3HaHue AeUIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 007aCTH (QU3HKY;

IUTAHUPOBAHKUE CBOETO PAa3BUTHUS B MPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUM;

CTpEMJICHUE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBS3H IPUPO/IbI, OOIIECTBA U 3KOHOMUKH, B TOM UHUCJIE C UCTIOIb30BAHNEM (PU3UUECKUX 3HAHUM,
OLIEHKA CBOUX JEHCTBUI C yUuETOM BIMSHUS Ha OKPYKAIOIIYIO CPEY, BO3MOXKHBIX TJI00aJIbHBIX MTOCIEICTBUI.
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METAIIPE/IMETHBIE PE3Y/IbTATHI

YHuBepcaabHbIE TO3HABATEIbHBIC ICHCTBHS
Ba3oBble Jjornyeckue aeicTBHA:

BBISIBIISITh M XapaKTEPU30BaTh CYNIECTBEHHBIC IIPU3HAKNA OOBEKTOB (SIBIICHUIA);

YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIUN, OCHOBAHUS JIJIs1 00OOOIICHUS U CPABHCHHSI,

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEYHSI B pacCMaTpuBaeMbIX (pakTax, JaHHBIX M HAOIIOACHUSAX, OTHOCSIINXCS K (PU3UYUE CKUM SIBIICHHSIM,

BBISBJISITH IPUYMHHO-CIICJCTBCHHBIC CBSA3U MPH M3YYCHUH (DU3UYCCKUX SBIICHUH U MTPOILIECCOB; JIeJIaTh BHIBOBI C HCIIOJI30BAHUEM JICTYKTUBHBIX U
WHIYKTHBHBIX YMO3aKJIFOUCHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBS3SIX (PU3NUCCKUX BEITHYUH,

CaMOCTOSITEIILHO BBIOUPATH CIIOCO0 perieHus yaeOHoM pru3ndeckoi 3anaun (CpaBHEHNE HECKOJIEKIX BAPHAHTOB PEIICHUS, BBl Oop Hambosee
MOJIXOSIIETO ¢ YYETOM CaMOCTOSTEIBHO BBIJICJICHHBIX KPUTEPHEB).

Ba3oBbIe uccienoBaTeJbCKue JeHCTBUA:

WCIIOJIb30BaTh BOMPOCHI KaK UCCIIEIOBATENBCKUI HHCTPYMEHT IMO3HAHUS;

MIPOBOAMTH IO CAMOCTOSATEIHHO COCTABIIEHHOMY TJIaHY OMBIT, HECIIOKHBIN (PU3NYECKUI IKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHIE (PU3UIECKOTO
SIBJICHUS;

OIICHMBATh HAa IPUMEHHUMOCTb U JJOCTOBEPHOCTHh MH(POPMAIIHIO, TOJTYISHHYIO B XOJI€ UCCIIETIOBAHUS MIIA DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYIHPOBATH 000OIIEHHS U BBIBOJIBI O PE3yJIbTaTaM IPOBEIEHHOTO HAOIIOIEHHS, OTIBITA, UCCIICI0BAHMUS;

MIPOTHO3MPOBATH BO3MOXKHOE JallbHelIIIee pa3BUuTHe GU3NUYECKUX MPOILIECCOB, a TAKXKE BBIABUTATH MPEAMOIOKEHHS 00 UX PAa3BUTHH B HOBBIX YCIOBHSIX
Y KOHTEKCTax.

PabGora ¢ undopmanmeii:

MPUMEHSTh Pa3INYHbIe METO/IbI, HHCTPYMEHTHI U 3alIPOCHI MIPH MOMCKE U 0TOOpE HHPOPMAITUH UITH TaHHBIX C yYETOM MPeII0KEHHON yueOHOU
(buzmvecKoi 3a1a4n;

aHAIM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH WH(DOPMALIUIO PAa3TUYHBIX BUJOB U (POPM MpeICTaBICHHUS;

CaMOCTOSATECIIBHO BBI6I/IpaTI) ONTUMAJIBHYTO (1)OpMy MpEaACTaBIICHUA I/IH(i)OpMaI_[I/II/I " WJUTIOCTPUPOBATH PCIIACMBIC 3a/la4X HE CIIOKHBIMH CXEMaMH,
JIuarpaMMamu, HHOUM rpaduKoil U uX KOMOWHAIUSMHU.

YHuBepcaibHble KOMMYHUKATUBHBIEC JEHCTBHUS
Oo0menne:
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B X0JI€ 00CyX/IeHUsl y4eOHOro MaTepHaia, pe3yIbTaToB JIAOOPATOPHBIX pabOT U MPOEKTOB 33aBaTh BOIPOCHI 10 CYLIECTBY 00CYXKIaeMOM TEMBI U
BBICKA3bIBAaTh MJICH, HAIICJICHHBIE Ha PELICHUE 3aJauyl U MOAepKaHie OJIaroKeaaTeIbHOCTH OOIICHHS;

COIIOCTABJIATh CBOU CYXICHUA C CYXXKICHUAMU JPYTIUX YIaCTHUKOB JUaJIora, O6Hapy)KI/IBaTB pasjiniuue u CXoaCTBO HO3HHHfI; BBIPpAXKATh CBOIO TOUYKY
3pEHUS B YCTHBIX M MMCHbMEHHBIX TEKCTaX; MMyOINYHO MPEACTABIATH PE3YIbTAThl BHIITOJIHEHHOTO (PHM3MYECKOTO OMbITA (IKCHEPHUMEHTA, HCCIICI0BAHUS,
IIPOEKTA).

CoBMecTHAsI JACATECJIBbHOCTD (COpr)IHI/I‘leCTBO):

MOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW ¥ HHAMBUAYaJIbHON paObOTHI IIPU PEIIEHUH KOHKPETHOW (hpr3nYecKoi mpoOIeMsl;

IPUHUMATD L[EJI COBMECTHOM 1€ TEIbHOCTH, OPIraHU30BbIBATh IEHCTBUS MO €€ TOCTHXKEHUIO: PacIpeaessaTh PO, 00CyKAaTh NPOLECCHl U
pe3yIbTaThl COBMECTHON pabOThI; 00001IaTh MHEHHUST HECKOJIBKHX JIFOJICH;

BBINOJIHATH CBOIO YAaCTh pabOThI, JOCTUTasi KAUECTBEHHOI'O Pe3yJIbTaTa [0 CBOEMY HAIIPABIECHUIO U KOOPAUHUPYSI CBOM JI€H CTBUS C IPYTUMU YI€HAMHU
KOMAaH/Ibl;

OLIEHUBATh KAYeCTBO CBOET0 BKJIaJa B OOLIMI IPOAYKT 110 KPUTEPUSAM, CAMOCTOSITEILHO CPOPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

VYHUBepcallbHbIE PErYJIATUBHBIEC AEHCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYaLUsAX, TPEOYIOLUINX AJIs peleHus] PU3NUeCcKuX 3HaHU;

OpPUEHTUPOBATHCS B PA3JIMYHBIX MMOAXO0AaX MPUHATHUS PELICHUN (MHAUBUAYAIbHOE, IPUHATHE PEIICHUS B IPYIIE, IPUHITHE PELIEHUN IPyNIon);

CaMOCTOSITENIFHO COCTAaBIIATh JITOPUTM PElIeHUs: GU3NUECKOH 3a/1aui WK TJIaHa UCCIIEA0BAaHUS ¢ YUYETOM UMEIOLIUXCS] PECYpPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATH MPEJIaraéMble BApUAHThI PELICHUN;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CamokoHTpoOJIBb (peduiexcusi):

JaBaThb aICKBATHYIO OICHKY CUTyalluu W IIpCJiaraTh IjiaH eé HN3MCHCHHA,

0OBACHATH MMPUYUHBI JOCTUIKCHUA (HCJIOCTI/I)KeHI/IH) PE3YIbTATOB ACATCIBHOCTU, 1aBATh OLUCHKY HpI/IO6pCTéHHOMy OIIBITY;,

BHOCHUTBb KOPPEKTUBEI B ACATCIbHOCTD (B TOM YHCJIE B X0/ BBITIOJTHECHUA @Hanecxoro HCCICOOBaHUs NN HpOCKTa) Ha OCHOBEC HOBBIX O6CTO$ITCJ'H)CTB,
U3MCHUBIINXCA CHTyaHHﬁ, YCTaAHOBJICHHBIX OIJ_II/I6OK, BO3HHUKIIIHUX prI[HOCTCP'I;

OLCHUBATb COOTBETCTBUEC PE3YyJIbTaTa HEIU U YCIIOBUAM.
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IMOUMOHATbHBIH HHTEJIEKT:

CTaBUTH ce0sl HA MECTO JIPYToro YeJIoBeKa B X0JIe CIIopa WK AUCKYCCUU Ha HAYYHYIO TEMY, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOro.
IIpunsTue cedst U APyrux:

IpU3HaBaTh CBOE MPABO Ha OLIMOKY MPH pelieHrnr (U3NUECKUX 3a1a4 WK B YTBEPKICHUAX HA Hay4HbIE TEMBI U TaKOE K€ IIPaBO APYroro.

IIPEJIMETHBIE PE3YJIBTATbBI

[IpenmerHbIe pe3ynbTaThl HA 6230BOM YPOBHE JIOJKHBI OTPaaTh CHOPMHPOBAHHOCTD y 00yUYAIOIIUXCSl YMEHHUH:
IIpenMeTHBIMHU pe3yJIbTATAMH OCBOCHHSI BHIITYCKHUKAMU CPEIHEH (ITOJIHO ) IIKOJIBI IPOTrpaMMbl TI0 (pH3HKe Ha 0230BOM YPOBHE SIBIISIOTCS:

c(hOpMUPOBAHHOCTD MPEACTABICHUH O 3aKOHOMEPHOM CBSI3U U TTO3HABAEMOCTH SIBJICHUM MPUPOJIbI, 00 OOBEKTUBHOCTH HAYYHOTO 3HAHMS; O POJIU U
MecTe (U3UKU B COBPEMEHHOW HAYYHOUM KapTHHE MHpA; IOHUMaHUE poiid GU3uKH B HOpMUPOBAHHH KPYro30opa U (PyHKIIMOHAIBHON IPaMOTHOCTH YEJIOBEKa
JUTSL PEUICHUS IPAKTUYECKUX 3a]1a4;

BJIAACHHUEC OCHOBOIIOJIararommumMmn (bI/ISI/I‘-ICCKI/IMI/I IIOHATUAMU,
3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPUSIMHU; YBEPEHHOE I10JIb30BaHNE (PU3MUECKON TEPMUHOJIOTHUEN U CHMBOJIMKO;

c(hOpMUPOBAHHOCTH MPEACTABIECHUN O (PU3HUECKOM CYIIHOCTH SIBJICHUN IPUPOIBI (MEXaHHUUECKUX, TETIJIOBBIX, AJIEKTPOMATHUTHBIX  KBAHTOBBIX ),
BUJIaX MaTepuH (BEIIECTBO U MOJIE), ABMKEHUU KaK CIIOCO0E CYIIECTBOBAHUS MAaTEPHUH; YCBOCHUE OCHOBHBIX UM MEXaHUKH, aTOMHO-MOJIEKYJISIPHOTO YYEHUS
O CTPOCHHUH BCUICCTBA, DJIEMCHTOB 3JICKTPOANHAMHKHU U KBaHTOBOU (1)I/131/IKI/I, OBJIAICHUC HOHATHHHBIM arrmapaTomM U CUMBOJIMYCCKHUM S3bIKOM (1)I/I3I/IKI/I,

BJIaACHUEC OCHOBHBIMH MCTOAAMU HAYYHOI'O IMO3HAHUS, UCITIOJIb3YCMbBIMH B (1)1/131/11(6: Ha6J'IIOI[€HI/I€, OIMMCAHUC, UBMCPCHUC, DKCIICPUMEHT,; BJIAJCHHNC
YMEHHUSIMH 00padaThIiBaTh Pe3yabTaThl H3MEPEHUI, 00HAPYKUBATh 3aBUCUMOCTh MEXKIY (PU3NYECKUMU BEIUUYUHAME, OOBACHATH MOTy4YEeHHBIC PE3yIbTATHI U
JIENIaTh BBIBO/IBI,

BJIaACHUEC YMCHHUAMU BBIABUI'aTb THIIOTE3bI HA OCHOBEC 3HAHUS OCHOBOIIOJIAararomux (1)I/ISI/I‘~ICCKI/IX 3aKOHOMepHOCTCI71 1 3aKOHOB, IIPOBEPATH UX
OKCIICPUMCHTAJIBHBIMUA CPEACTBAMU, CbOpMy.]'II/Ip}ISI OeJIb UCCIICAOBaHWA, BIAACHUC YMCHUAMMA OIIHUCHIBATH U 00BACHSITH CAMOCTOSTEIHHO IMPOBCACHHBIC
9KCIIEPUMEHTHI, AHATTU3UPOBATh PE3YIbTAThl OMYUYEHHOW U3 SKCIIEPUMEHTOB MH(OPMAIIUH, ONIPEACTATH TOCTOBEPHOCTh MOMYYEHHOTO Pe3yIbTaTa;

c(hOpMUPOBAHHOCTh YMEHUS PEIIaTh MPOCThIE PU3NIECKHUE 3a/1a4H;

c(OpMHUPOBAHHOCTh YMEHUS IPUMEHATh MOJy4YE€HHbIE 3HAHUSA 11 O0BSICHEHUS YCIOBUM MPOTEKaHUs (PU3NUYECKUX SBJIECHUI B IPUPOIE U JUIS
MPUHATUS IPAKTUYECKUX PEIICHUI B TOBCEAHEBHOMN )KU3HU;

MOHMMaHUe (PU3MUECKUX OCHOB U MPHUHIIMIIOB JeHCcTBUS (pabOThl) MAIIUH U MEXAaHU3MOB, CPEJICTB MEPEABIKEHUS U CBSI3U, OBITOBBIX MPUOOPOB,
MPOMBINIICHHBIX TEXHOJOTHYECKHUX MPOIECCOB, BIUSHUS UX HA OKPYKAIOIIYIO CPEy; OCO3HAHHE BO3ZMOXKHBIX MMPUYHUH TEXHOTEHHBIX U IKOJIOTUYECKUX
KaracTpod;

c(hOpMUPOBAHHOCTHh COOCTBEHHOM MO3UIIMH 110 OTHOIICHHIO K (pr3nueckoi nH(OpMaIuy, moJiyqaeMoi U3 pa3HbIX UCTOYHUKOB.
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KanenaapHo-remaTtudeckoe NJIaHUPOBAHUE
dusuka. 11 knacc (68 yacos, 2 yaca B Hegeno)

OcHOBHbBIE BH/IbI Hcnoabs3oBanue
Ne Tema ypoka DJIeMeHTBbI TpeGoBanusi K ypoBHIO AeATeIbHOCTH Bup xonTpoJs, o0opynoBanus
ypo coJlepKaAHUA NOATrOTOBKH YYeHHUKa (Ha U3MepHUTeIn "Touka pocra"
Ka o0yyarommxcst YPOBHe YyueOHBbIX
aeiicTBUil)
Tema 1. OcHOBBI 2JIeKTPOAMHAMHUKH (MpoaoJkeHue TeMbl 10 ki1acca - 11 yacoB)
1.1. MaruuTHoe noJe (5 4acoB)

1/1 | Aucrpykrax noTh. Bsaumozeiicteue 3HATh CMBICT BeraucnsaTs JlaBatpb TeMoHCTpanust
MarunuTHoe 1oJe,ero TPOBOXHUKOB C TOKOM. | (hy3yecKUX BEITUUUH CHUTBI, oIpezieTICHueE. «H3MepeHue 1oJIst
cBoicraa. (3.3.1-3.3.4) ﬁizﬁ:ﬁg;gﬁ? «MarHUTHBIE CUJIBIY, JeHCTBYIOIINE HA [OCTOSTHHOTO MATHHTA»:

OcHOBHbC cBoficrsa | «MArHHTHOE IIOJIe». IPOBOJIHHUK C AaTHHK MATHUTHOTO MO,
MAar"HuMTHOI'O ITIOJIA. TOKOM B HOCTO}IHHEH/I Martut
ITOJIOCOBOM.
2/2 |(noarotoeka K BIP) Bektop MarauTHO# | 3HATh: IpaBUIIO «OypaB- l\é%t;if;(;f HOTC. Mrecr. Hzo06paxars /laTuMK MarHUTHOTO TOJIS,
I/IHI[YKI_U/H/I 4YHKa», BEKTOP MarHUTHOU CHUJIOBBIC JIMHUHU IMOCTOSAHHBIM MarHuT
MarauTHOE ToJie ITpasmito uHayKuuu. [IpuMensTh HP?HHHH MarHUTHOTO TI0JISI. MOJIOCOBOM, JTMHEIKA
IOCTOSHEOLO «OypaBunKa». ZIQHHOE NPABHIIO U Ompe- ACHCTBUA OOBSICHATD Ha H3MEpUTEIIbHAS.
IEKTPHYECKOTO TOKA. JIeJICHYs] HAIIPABJICHUS JIMHAN SJICKTPOABHUTATC IIPUMEPAX, PUCYHKAX
(331_334) MAarauTHOrO IOJISI U HAallpaB- JIA. paBUIO
JICHW TOKA B IIPOBOAHUKE. <<6ypanHKa>>.
3/3 | JlelicTBHE MarHUTHOTO 3akoH Amriepa. IloHuMaThL CMBICII 3aKOHA [aBatb onpeneneHue JlemoHcTpanus

MOJISTHA TPOBOJHMUK C
TOKOM.
Hucempykmaosie no Thb.
Jlabopamopnasn
paooma Nel

Cuna Amnepa.
[IpaBuio «wieBoi
PYKH».
[Ipumenenne

Awmmnepa, CMBICI CHIIBI
Awmmnepa Kak Qu3nIecKoit
BEJIMYHHBL. [I[pUMEHSTH
MIPaBUIIO «JIEBOW PYKI» JUIS
OTIpeJIeIICHSI HATIPABIICHUS

noHsTHi. OnpeenaTb
HarpaBJICHUE
JIEUCTBYIOLIEN CHJITBI
Awmriepa, ToKa,

«KU3MEPEHUE MMOJISI BOKPYT
MPOBOAHUKA C TOKOM»:
JAaTUYMK MarHuTHOI'O I10JI4,
JIBa IITaTUBA, KOMIIJICKT
MPOBOAOB,UCTOYHUK TOKA,
KJIIOY.
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«Haomronenue

3aKoHa Amrepa.

JIEUCTBUA CUIIBI AMIiepa

JIJMHUW MarHuTHOT'O I1I0JIA.

necTBUS Ha6monenue (JTMHUI MarHUTHOTO TIOJIS, JlaboparopHasipabora.
MACHHTHOTO TTOMS JEHCTBUS HaIlpaBJICHUs TOKA B Ymenue paboTats ¢
Ha Tok». (3.3.1-3.3.4) MarHUTHOTO rojst | POBOAHMKE). YMeTh npubopamu,
HA TOK IIPUMEHSATH [TOIy4YECHHBIE (hopmynupoBaTh
) 3HaHHA Ha IMPAKTUKE. BBIBOA.
4/4  (noarotoeka k BMP) HeiicTBre IloHUMATH CMBICIT CHIIBI Beruucnars Duznyeckuii
MarHUTHOTO HOM Ha | Jlopenna Kak (U3HYECKON CHUIBI, AuKTaHT. [laBath
o BHK HHUCsA o
JleicTBMEe MarHUTHOTO AIBIDKYI N BEWYUHBL. [[puMeHsATh JIEUCTBYIOLLHE onpeneacHue
o JJICKTPHUYICCKUU 3apsn. o HOHHTI/Iﬁ
MOJISTHA IBMOKYIIUICS Crma Jlopenia MIPaBUJIO «JIEBOM PYKH» Ha o :

o ' -~ TIPCACIIATH
SJICKTPHUYICCKUH 3apsia. [Ipaswio «ieBoii JJIs1 ONIPEACIICHUS JJIEKTPUYECCKUH Har? efllsneHne
(3.3.1-3.3.4) pyKu» 11 HarpaBJICHUS JICHCTBUSI 3apsiz, fp .

ONpPEICICHIA cuitbl JIopeHna (JTuHAN JIBUOKYIIANCS B AACHCTBYIOMIEH
TATPARJICHELL CHLIE MaFHI/ITH(I:))FO OIS MaFHIi]THOM cusi Topentia,
Jlopenna. /IBmxenue I, CKOPOCTH
3apskeHHOM yacTunpl 3 | HAIIPABJICHUA CKOPOCTH noie. JBIKYILIEUCS
OJTHOPOJTHOM JBHXKYIICTOCA 3ap$1)KeHHOI71
MAaraMTHOM IOJIE. AIIEKTPUUYECKOTO 3apsaa). YaCTULIBL, TUHAN
[pumenenue cuibt MAarHUTHOTO TTOJIS.
Jlopenna.

5/5 | Pemrenne 3ama4umno MarnuTHoOE€ 1oze. YMmers NpUMEHATh CamocrosTenbHas
TeMe MOJIyYeHHbIEC 3HAHUS Ha pabota. Pemenue
«MarHuTHOEIoIe. MIPaKTUKE. 3a7ad4.

(3.3.1-3.3.4)
1.2. DnexTpoMarHuTHasi HHAYKIus (6 yacoB)

1/6 | SIBneHme >meKTpo- OnektpoMarHuTHa | IloHMMATBL CMBICT SBJICHUS UccnenoBarhb Tect. OOBIACHATH lemoHcTpanus «SIBieHune
MarHUTHOW UHAYKIWH. s UHAYKIASL. 3JIEKTPOMArHUTHOM SIBIICHUC SIBJIEHUE DJIEKTPO- DJIEKTPOMArHATHOM
MarauTHbIi NOTOK. 3aK0H| MarHuTHBIN MHAYKIIH, 3aKOHa AJIEKTPOMArHUTH | MAarHUTHON MHAYK-T(iH. MHAYKIHI): TATIAK
5IIEKTPOMATHUTHOM TIOTOK. SMCKTPOMArHUTHON Ol HHIYKIIUH. 3HaTh 3aKOH. HATIPDKEHIA, CONCHON,

HWHAYKIINU, MAarHUTHOT™ IMOCTOSAHHBIU IT1OJI BOU
UHIYKIIUU. YKL, oro OOBACHATD [IpuBoauTe [Ipumepsl ocTo O10COBO
) . MOTOKA KaK (hU3NYECKOH MarHut, Tpyoka [1BX,
(3.4.1;3.4.3;3.4.1-3.4.7) TIPUHITATT MPUMEHEHHUSL.
BCIIMYNHBI. o KOMILJICKT ITPOBOJOB.
JIEUCTBUS

2/7 | HanpaBienwue Hampasnenue ITpumensiTh npasuiio Jlennaist | reneparopa OOBsICHATH HA
NHayKuroHHOro TOKA. HMHAYKIIUOHHOT'O ONIPCIACIICHMS HAaIIPpaBJICHMUA DJICKTPUYIECKOI'O npuMmepax,

ITpaBuno Toka. [IpaBuio TOKa pUCYHKaX
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Jlenma. (3.4.1;3.4.3;3.4.1- | Jlenna. HHIYKIHOHHOT'O TOKA. npaBuJio Jlenna.
3.4.7)

3/8 | CamoMHIyKITHSI. SABnenue OrnmceIBaTh 1 OOBACHATE duznyeckuit
WHIyKTHBHOCTb. CaAMOMH/TYKI[HH. ’rIfHeHHe CaMOMHIYKIIMH. 5 JIAKTAHT.

(3.4.1;3.4.3;3.4.1-3.4.7) | UHIyKTUBHOCTb. Be?:;ﬂrgg’(;rgiggﬁgzsfm [MonsTus,
S1C YMeTh npuMeHsITh (POPMyYIIBIIPHU (opmyusr.
CaAMOMHTYKITHH. pelIeHny 3a1au.

419 | Hucmpykmasrc no TB. DNeKTpOMarHuT- OnuceBaTh U OOBICHATH JlaGopaTopHas TemoHncTpanus «SIBieHue
Jlabopamopnasn Hasi UHIAYKLHAS. (busznIecKoe sIBJICHUE pabora. DJIEKTPOMArHUTHOMH
paboma Ne2 JIEKTPOMAarHUTHOU UHIYKIHAID): TATIHK
«3yuenne MHTYKIHH. HAIPSKEHH, CONCHOUL,
SBJICHUS MMOCTOSHHBIN ITOJIJOCOBOHU

. MarHut, Tpyoka [1BX,
aﬂeKTPOMaFHHT-HOH KOMILJICKT ITPOBOIOB.
WHTYKIAH.

(3.4.1;3.4.3;3.4.1-3.4.7)
5/10 (noarotoska k BMP) OnekrpoMarauTHo | [loHMMaTh cMbICH JlaBaTb onpeneneHus
e roJsie. DHeprus (bu3nYeCKUX BETUUUH SIBIICHUN. YMETh
DNEKTPOMAarHUTHOE MarHUTHOTO TOJIS. | «QJIEKTPOMAarHUTHOE OOBSCHUTHITPHYUHBI
noJe. MOJIEY», «IHEPTHUS TOSIBJIE-
(3.4.1;3.4.3;3.4.1-3.4.7) MarHUTHOTO TIOJISD». HUS DIIEKTpOMar-
HUTHOTO TIOJIS.

6/11 | Konmponvuasn MarnuTtHOe none. | YMerb IPUMEHSATH Kontponbnas
paboma Nel ONEKTpOMarHuTHa | MOJYYECHHBIE 3HAHUS Ha pabora.
«Mar"utHoeroJre. ST MHTYKITHSL. NPaKTHKE.

DneKTpOMarHuTHasI
WHIYKITHAS.
(3.4.1,3.4.3;3.4.1-3.4.7)
Tema 2. Kosie6anusi u BoJinbI (11 yacoB)
2.1. DnekTpoMarHuTHbIE Kojledanus (3 yaca)

1/12 | CBobGonHble U OTKpBITHE IMonuMaTe cMbICT HU3H- Hao0mronats dusnyeckuit JIByxKaHaIbHas IPUCTaBKa
BBIHY)KJICHHBIE SJICKTPOMArHUTHBIX YeCKUX SBJIECHHUN: CBOOO- OCHWJUIOTPaMMBbI | IMKTAHT. J[aBaTh ocuuiorpad. 3ByKoBO#
JJIEKTPOMarHUTHbIE KosebaHui. HBIE U BBIHYX/ICHHbIE TapMOHUYECKHX | ONPEACICHUs reneparop, pesucrop 360
KoJIeOaHusl. Croboymipie 1 3JIEKTPOMArHUTHBIE KOJIEeOaHU cUIbl | KoJeOaHuid, mpu- Owm, KaTymika
(3.5.1;3.5.4-3.5.7) BbIHYICICHHRIC KOIIeOaHMS. TOKa B BOJMTH IIPUMEDBL. unayKTunoctH 0,33 MIH,

3JIEKTPOMATrHUTHBIE kougeHcarop 0,47 mxd,c/mp
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KoJe0aHus.

(21178

2/13 | KonebarenbHblii YerpoicTBO 3HaTB YCTPOUCTBO dopmupoBaTh OOBACHATH JIByXKaHanbHas IPUCTaBKa
KOHTYP. KoJie0aTeabH KO/1e0aTeIbHOrO LIEHHOCTHOE paboty ocrysutorpad. 3ByKOBOM
IIpeBpamenue S>HEPrMU | OTOKOHTYPA. KOHTYpa, OTHOLIEHHE K KO0JIE0aTEILHOTO rereparop, pesucrop 360
P 3JIEKTPOMArHuT- IMpespaieHue XapaKTEePUCTHKU U3y4aeMbIM Ha KOHTYpa Owm, Katymka
HBIX KOJIEOAHUSIX. SHEPrUUB 3JIEKTPOMArHUTHBIX ypoKax (GpH3HKH przyxTHBROCTH 0,33 MI'H,
(3.5.1;3.5.4-3.5.7) KOJIeOaTeIIbHOM KonebaHuil. 00BbeKTaM U COSAMHUTENEHAIE HPOBOAA.

KOHTYDE. OObsCHATS OCBaMBaeMbIM
XapaKTepuCTUK IIPCBPALICHUCIHCPI U BUJIAM
u pr JEeSATEILHOCTH
JIEKTPOMATHHT AJIEKTPOMATHUTHBI
HEIX XKOJICOaHUSX.
KoJIeOaHUH.
3/14 |(noaroToska k BIP) [TepeMeHHBIN TOK. | [JTOHUMATH CMBICI OOBACHATE UTeMOHCTpALHS
Tonyuenne (U3UIECKON BEITNYNHBI HOJTy4YEeHHE «A3MepeHue
[TepemennbIn ;ISES%VIGHHOFO (mepeMeHHBIN TOK). IIEPEMEHHOTOTOKA XapaKTePUCTHK
BJIGKTpI/I‘IeCKI/Iﬁ TOK. YPaBHeHI/Ie Y IIpUMEHEHUE. MEPECMEHHOT0 TOKa»:
(3_5.1;3. 5.4-3. 5_7) SC, MBYXKaHaJIbHas HpHCTaFKa-
HATIPSDKCHUS 1 ocyutorpad, 3ByKOBOM
CHJTBI LTS reHepaTop, Habop
MIEPEMEHHOTO MpoBOAOB. J[ByXKaHaIbHas
TOKa. MpucTaBKa ocuuiorpad.
3BYKOBOI1 reHepaTop,
pe3suctop 360 Owm,
COCIMHHUTCIIBHBIC ITPOBO/JIA,
MUJIJIMBOJIBTMETP
MEPEMCHHOI'O TOKA.
2.2. [Ipou3BOACTBO, Mepeiaya u NCMOJIb30BaHNe YIeKTPHIECKoii YHeprum (4 yaca)

1/15 | I'enepupoBanue I'eneparop IMoHuMATH TIPUHIKIT dopMupoBaTh OOBACHATD JIByXKaHaJbHas MPUCTaBKa-
BIIEKTPUYECKON HIEPEMEHHOTO TOKa. | ACHCTBHS reHepaTopa I[IEHHOCTHOE YCTPOMCTBO U ocuuorpad, 3ByKoBoi
sHepruu. Tpanc- Tpancpopmaroper. | TCPEMCHHOTO TOKA. OTHOIIICHUE K MPUBOJUTH IpUMepsl  [TCHEPATOD, 5
opmaTopsr. 3nar, yCTpoiicTBO 1 M3y4aeMbIM Ha IPHMEHEHHUS MHOT00OMOTOHBIH

IPUHIIMII 1eHCTBUS YPOKAX (H3HKH TpanchopMaTopa. rpancopmarop,

TpaHchopmaropa

COCTMHAUTENHLHBIC IPOBOJIA.
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2/16 | [oaroroska k BITP Tpanchopmaropsl. | YMeTb IpUMEHSTH 00BbeKTaM U Pemenue 3amay. J[ByxKaHanbHas IPUCTaBKa-
Pelenue 3a1a4 1o TeMe: TI0JTy4€HHbIE 3HAHMUS HA OCBaMBAEMbBIM OCLHILTOrpad, 3BYKOBO#H
«Tpanc- IPaKTHKE. BUIaM [CHCPaTOD, 5
popMaTophI». JEATENLHOCTH MHOTO0OMOTOUHbIH
(3.5.1;3.5.4-3.5.7) Tpancopmarop,

COCIMHHUTEIILHBIC ITPOBO/JIA.

3/17 | TIpou3BOACTBO U Ipoussozcteo 3HaTh CrIOCOOBI OGwscusTs IIponece
UCIIOJIb30BaHHUE SNEKTPOSHEPTHH. POM3BOJICTBA TpON3BOACTBA
AIIEKTPUUIECKOI Tt y anekTposHepriu. HaspiBarh DACKIPITICCION SHCPTHI

3JIEKTPOCTAHLIMM. U IIpU- BOJUTH IPUMEPBI
SHEPIHH. ToBLIICHIE OCHOBHBIX IIOTPEOUTENCH S —
(3.5.1;3.5.4-3.5.7) 5 eKTHBHOCTH AIEKTPOIHEPIUH. 3JIEKTPOIHEPTHH.

HUCIIOJIB30BAaHUA

OJICKTPOOHEPI'UH.

4/18 | Tlepemaua syeKTpO- [Tepenaga 3HaTh CrIOCOOBI IEpeIavn Dusnyeckui
DHEPTUHU. DIIEKTPOIHEPIHH. SIIEKTPOIHEPTUH. AVKTaHT. 3HATh NpaBUIIa
(3.5.1;3.5.4_3.5.7) TEeXHUKHUOE30MaCHOCTH.

2.2. DIeKTPOMAarHUTHbBIE BOJIHBI (4 yaca)
1/19 (noaroroeka K BMP) Teopus Makcaea. 3HATh CMBICT TEOPUU Habmonate Ymetb

Teopua Makcsemia. OObIACHATE SIBJIEHUE 000CHOBATH

DJeKTpOMarHuTHasI gaHBHOHeEICTBm 1 BO3HHKHOBEHHUE U UHTEp(EPEHIINN | TEOPHIO

JIN3KOACHCTBHUA.

BOJIHA. BO3HUKHOBEHHE 1 pacnpocTpaHeHne AJIEKTPOMArHuT- | MakcBeia.

CoiicTBa pacnpocTpaHeHHe AIIEKTPOMArHUTHOTO TTIOJISI. HBIX BOJTH.

AIIEKTPOMAarHUTHBIX JIIEKTPOMATHUTHOTO OnuceiBaTh U O0BACHATH Hccnenosatp

BOJIH. noz. OCHOBHEIE OCHOBHBIE CBOMCTBA CBOICTBA

(3.5.1;3.5.4-3.5.7) giggﬁ;ﬁ;amnmm AIIEKTPOMArHUTHBIX BOJTH. AJIEKTPOMArHHUT-
BOJIH. HBIX BOJH C

2/20 | Tpuniwn paauo- YcrpoiicTBo 1 OnuceIBaTh U OOBICHATH IIOMOIIIBIO 3HATh CXEMY.
TeneQOHHOI CBS3U. MIPUHLUII JEUCTBUS | IPUHIMIIBI PAJTHOCBS3N. MOOHIIBHOTO OOBACHATH HANHUKE
[Ipocrenmmii panvonpuéMHUKA | 3HATBb YCTPONCTBO U TenedoHa. KaKJOr03JIEMEHTA
PaguoONpPUEMHHUK. A.C.ITonoga. MIPUHIUI JEHCTBUSA cxemsl.Occe «bynymee
(3.5.1;3.5.4-3.5.7) [TpuHIIATIBL panuonpruéMHIKa CPEZICTB CBSI3M.

pasguOCBS3H. A.C.Ilonosa.

3/21 Papuonokauus. [Toustue | Jenenne paanoBosH. OnuckIBaTh PU3NICCKUC TecT.

Wcnonp3oBadane BOJH

SIBJICHMS . PACIIPOCTPAHCHHUE _
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O TEJICBUICHUN.
PasButue cpeacTs cBs3H.

(3.5.1;3.5.4-3.5.7)

B PaJHOBEILAHUH.
Panuonoxanus.
IIpumenenue
PaAnOIIOKALINY B
TexHUKe. [IpuHIunsI
NpuéMa 1 MOJyICHUS
TENEeBU3MOHHOTO
n300paKeHHUsI.
PasButue cpencts
CBSI3H.

PasuOBOJIH, PaIUOTIOKAIIHSL.
IIpuBOANTE PUMEPHIL:
MPUMEHEHUE BOJH B
pafuOBELIaHNH, CPEJCTB CBSI3UB
TeXHUKE, paJHOJIOKalluU B
TexHuke. Ilonnumars
NIPUHIAIBI TPUEMA U
MOJy4€HUs TEIEBU3NOHHOTO
N300paKeHHS.

4/22 | Koumponvnas OnextpoMarHuTHbl | [IpumMeHATH opMyIbI KonTponbhas
paboma Ne2 € KoJIeOaHusI U P PEIICHUH 3a/1a4. pabora.
«DQnekTpomar- BOJIHBI. YMeThb IPpUMEHATH
HUTHBIE KOJICOaHUs U MOJTy4YCHHBIEC 3HAaHUS HA
BOJTHBI» MIPAaKTHKE.
(3.5.1;3.5.4-35.7)
Tema 3. Onruka (18 yacoB)
3.1. CseroBbie BoJiHbI (10 yacoB)
1/23 |(noaroroeka k BMP) Pa3Butne B3rnsaa0B | 3HaTh pa3BUTHE TEOPUU IIpumeHaTH Ha YmeTh OOBSICHUTD
Ha IPpUPOAY CBETA. | B3IVIIIOB HA MIPHUPOLY CBETA. | IMPAKTHUKE HpUpONY BO3HHMK-
CkopocTb cBeTa. I'eomerpuueckas u | [loHuMAaTh cMbICH 3aKOHBI HOBCHIA CBETOBBIX
(3.6.1- BOJIHOBAs ONTHUKA. | (PM3UYECKOTO MOHATHS OTpaXKEHUS U ABJICHIH, OTpee-JICHIA
3.6.4,3.6.6;3.6.8;3.6.9) Onpezenenue (CKOpOCTb CBeTa). IpEeNoOMIIEHHS cropoct
CBCTa (OHBITHOG
CKOpOCTH CBETa. CBETa NpH 0BOCHOBAHNE),
2/24 | 3akoH oTpaxkeHuscBeTa. | 3aKoH oTpaxkeHus | Ilommmathb cmbicH PCIICHIN 337124 Perienne THITOBBIX OCBETHUTENb C UCTOUHUKOM

Pemrenune 3a4a4 Ha 3aKOH
OTpa’XCHUEC CBETA.

(3.6.1-
3.6.4;3.6.6;3.6.8;3.6.9)

cseta. [locTtpoenue
M300pakeHH B
IUIOCKOM 3€pKalie.

(U3NYECKUX 3aKOHOB:
npuHimn [roifrenca, 3akox
OTpaKEHUS CBETA.
BrinonHaTs nocTpoeHue
M300paKeHUH B TUIOCKOM
3epkaie. Pemate 3a1auu.

3ajad.

cBeTa Ha 3,5 B, ncTouHHK
[UTaHUS, KOMIUICKT
[POBO/IOB, IIIEJIeBas
nradparma, oTyIHIHHID,
[UIQHIIET Ha IIOTHOM JINCTE
C KPYTOBBIM

TPAHCIIOPTHPOM.
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3/25 | BakoH mpenoMIICHHUS 3akoH npenomnenus | [loHMMAaTh CMBICI PuU3NYECKHI OcBeTUTENh C UCTOUHUKOM
CBETA. CBCTA. (GU3NYECKUX  3aKOHOB JUKTaHT, paboTtac cBera Ha 3,5 B, HeTOUHHK
Pewrenue 3anau Ha3akoH OTHOCHTGHI’UHHPUI u (3aKkOH  MpEeIOMIICHUS PUCYHKaMH. [ATaHMA, KOMIVIEKT
HPEIOMIICHHUS CBETA. abcomoTHbIH cBeTa). BoImonHATh [IPOBOJIOB, IIENCBasd
(3.6.1- Tokasateib TIOCTPOEHHUE muadparma, NONyLUINHID,
364,366,368,369) IIPEIIOMIICHHUS. H306pa)KeHHﬁ. TIAHIICT Ha IIJIOTHOM JINCTC

C KPYTOBBIM
TPaHCHOPTUPOM.

4126 | Hucmpyxkmasic no Th. N3mepenne BeInonHaTh U3MEpeHus JlaboparopHas
Jlabopamopnasn IIOKa3aTens IIOKa3aTesl PeIOMIICHUS pabora.
paboma Ne3 MIPEIOMIIEHUS CTeKa.

«3mepenue CTEKIIa.
IIOKa3aTess
MIPEIOMIICHUS
CTEKJIa».
(3.6.1-
3.6.4;3.6.6;3.6.8;3.6.
9)
5/27 |(noarovoeka k BIP) Buppt muns. 3HATh OCHOBHBIC TOUKU Crpowuts 13006pa- dusnueckuii OCBETHUTENb ¢ HCTOYHHKOM
dopmyiia TOHKOH nuH3bL. [IpuMeHsaTh HKEHUA, 1aBacMbIe JIMKTaHT, paboTac cBera Ha 3,5 B, ncrounux
JIun3za. IToctpoenue TUH3BL. ONTHYECKAs | dyopMyJTbI THH3BI HPH SN, Paccrit PUCYHKaMH. [IHTAHI, KOMITICKT

I/I306pa)KCHI/I5I BJIMH3C.
(3.6.1-
3.6.4;3.6.6;3.6.8:3.6.9)

cuiia U OKyCHOE
PaCCTOSIHUE JINH3BI.
IToctpoeHnue
n300pakeHni B
TOHKOH JIMH3E.
YBenuueHue JIUH3bI.

peLIeHUH 3a1ad.
BeinonssATe nocTpoeHue
N300paxeHU B JIUH3E.

TBIBAaTh PACCTOSIHUE
OT JIMH3BI 10 U30-
OpakeHUs peIMeTa.
PaccuutsiBaTh
OINITHYECKYIO CHITY
suH3bl. 3MepsTh
(hokycHOE pacCcTOSTHUS
JIH3HI

MPOBOJIOB, IIEIEBas
nmuadparma, SKpaH
CTaJIbHOMW, HaIpaBJISIIOLIAs C
M3MEPUTEIBHOM LIKAIIOM,
coOMparoIyre JINH3HI,
[paccemBaroIas JIMH3a,
cnaiz «Mojienb peaMeTar»
B penrepe.
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6/28 |(noaroToska k BIMP) Hucniepcus crera. IloHumMAaTH CMBICT Habmronats
(U3NIECKOTO SIBICHHS SBJICHHE
Hucnepcus csera. (mucmiepcust cBeTa). T paKuu
(3.6.1- O0bsicHITHOOpa3OBaHUE CBeTA.
3.6.4;3.6.6;3.6.8;3.6.9) CILTOIIHOTO Omnpenensith
CIIEKTpa MPH JUCTICPCHUH. CTICKTPATBHEIC
7/29 | Uutepdepenius HNutepdepennus. Ilonmmare cmpicn rpAHHUIbI JlaBatb
CBETA. JluQpaxius cBera. (pusmraeckoro sBnennit: B oInpeeneHus
Tudpaxis unTepdepentms, audpakius. | Y ] TOHSTTYLL.
CBOTA OOGBACHSATH yCIOBUE HOCTH 9CIIOBC
(3.6.1- TOJy4€HHSyCTONIMBOH HIECKOrO I1a3a ¢
3.6.4;3.6.6;3.6. MHTCP(EPEHINOHHOI HOMOMIBIO .
. KapTHHBI. JUuhpaKIUHOHHON
8;3.6.9) PELIETKH.
8/30 | IMomstpusariust EcrecTBeHHEBIN 1 IToHUMMATEL CMBICI JlaBaThb
CBeTa. MOJISIPU30BAHHBIN (U3NIECKUX TOHSITUH: OIpeieICHUs
(3.6.1- cger. [Ipumenenue €CTECTBEHHBIN U MTOHSTUH.
3.6.4;3.6.6;3.6.8; MOJISIPU30BAHHOT O MOJISIPU30BAHHBIN CBET.
3.6.9) cBerTa. [TpuBOAUTE IPHMEPEI
TIPUMCHEHUST
TIOJSIPU30BAHHOTOCBETA.
9/31 | Pemenue 3amad o Ontuka. CBeTOBEIE YMeTh IPUMEHSTh Pemenue 3agauy.
teme: «OnTuka. BOJIHBI. MOJTy4YeHHBIC 3HAHUS Ha
CaeroBble IIPaKTHKE.
BOJIHBI».3.6.1-
3.6.4
10/32 | Konmponvnas Onruka. CBeTOBBIE YMeTb IPUMEHATH KonTtponbHas
paboma Ne3 BOJIHBI. MOJTy4YCHHBIC 3HAHUS HA pabora.
«OnTHKa. MPaKTHKE.
CBeToBbIE
BOJIHBI.3.6.1
3.2. DJIeMeHThI TeOPHH OTHOCUTEJIBHOCTH (3 yaca)
1/33 | IoctynaTet [Toctynatel Teopun 3HATH OCTYNATHI TEOPUU PaccuuthiBaTh
TEOPHH OTHOCHUTEIIFHOCTH OTHOCHUTEJIBHOCTH SHEPTHIO CBS3H
oTHOCHTENbHOCTH.(3.6) | DiiHIITEliHA. DiHIITERHA. CHUCTEMBI TEJI 0
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2/34

PenstuBucrckuii

3aKOH coxeHus1(3.6)

PenstuBucrckas
TUHAMHKA.

ITonumMarthb CMBICIT
TIOHATHS «PETATUBUCTCKAS

nedexTy Macc.

CKOpPOCTEH. OUHAMHUKaY. 3HaTh
3aBUCUMOCTh 3aBHCHMOCTH MacCChI OT
SHEPTruM Teja OT CKOPOCTH.

CKOPOCTH €ro

JIBUKCHHUSL.

PenstuBuctckas

nuHamuka.(3.6.10-

3.6.13;4.1)

3/35 | Cesas3b Mexmy 3aKoH B3aUMOCBSI3U 3HaTh 3aKOH B3aUMOCBSI3U
Maccou u MAacChl U DHEPTHH. MAacChl U YJHEPTHH,
sneprueii.(3.6.10- DHeprus MoKosl. MOHSITUE «IHEPT U
3.6.13;4.1) TTOKOSI.

3.3. U3ayuenue u cnektpsbl (5 yacoB)

1/36 | Buabl u3aydeHHiA. Buner wm3nmyuenwit mw | 3HATH 0COOEHHOCTH Habmronare OOBACHATDH LIKATY
[Ixama UCTOYHHMKOB  CBETA. | BUJIOB M3JIyYCHUH, LIKAIY JMHEeNYaThIe AIIEKTPOMATrHUT-
JJIEKTPOMArHuT- Ilxana snexTpo- JIIEKTPOMAarHUTHBIX BOJIH. CIIEKTPBI. HBIX BOJIH.

HBIX BOJTH.(3.6.10) MariTHBIX BOJH. PaccunThIBaTH

2/37 | Criextpsl 1 Pacnipenenenue 3HaThL BUIBl CIEKTPOB 4acToTy U JlaBathb
CIIEKTpaJIbHBIC SHCPrUH B CIIEKTPE. A3Iy4eHUsI W CHEKTPBI JUTHHY BOJIHBI Ka4eCTBECHHOEC
anmnapatsl. Buasl BuibI CieKTpOB. MOTIOIIEHUS. UCITyCKaeMOIo 00BsIcCHEHHE
CIIEKTPOB. CrexTparbHble CBETA NpH BHJIOB CIIEKTPOB.
CrekTpanbHbIi Aapathbl. - nepexoJie aToMa

CrieKTpaJIbHBINA aHATTN3
ananu3.(3.6.10- 1 €ro MpHMe-HeHHe B W3 OJTHOTO
3.6.13;4.1) N — CTAIlHOHAPHOTO

3/38 | Huempyxkmaoic no CrutomHele U YMeTh IPUMEHSTH COCTOAHIA B JlabopaTtopHas padora.
Th. Jlabopamopnasn JINHEN4aThIe MOJy4YECHHbBIE 3HAaHUS Ha Apyroe. PaGora cpucynkamu.
paboma Ned CIIEKTPBI. MPaKTHUKE.

«Habmonenue
CIUTOIITHOTO U
JINHENYaTOro
criekTpoBy.(3.6.10-
3.6.13;4.1)
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4/39 | UndpakpacHoe u NudpakpacHoe u 3HATh CMBICI (PU3MYECKHX Hammcars
ynbTpaduore- yIbTPaPUOIETOBOE TNOHSATHIA: HHPPaKpacHOe cooOIeHue.
U3JIy4eHUE, YIbTPadUOIECTOBO
roBoe n3nydeHus.(3.6) | uzaydeHus. W3JTyYEHHE.
5/40 (noarotoska k BNP) PeHTreHOBCKHE 3HATH PEHTTEHOBCKHE JTyHH. Tecr.
ayad. Bus [TpuBOANTH PUMEPHI
PenTtrenosckue 3JIEKTPOMATHHTHBIX MPUMEHEHUS B TEXHUKE
nyun.(3.6.10- M3IyUeHNil. Pas3INYHBIX BHIOB
3.6.13;4.1) STEKTPOMArHUTHBIX
M3ITY9CHUM.

4.1. CBeroBble KBaHTHI (3 yaca)

Tema 4. KBanToBas pusuka (12 yacon)

1/41 | ®otoaddexr. VYpaBHeHue HonumaThb CMbICI ABJICHHSA Ha6mronate 3Hatb GOPMYIIBL,
VYpaBHeHUE DUHINTEHHA 15 BremHero Jorosdexta, doroanekTpu- IPaHUIbI IPUMEHECHUS
. . 3HaTh 3aK0HbI (oTOdhPEKTa, .
OWHIITEHHA. dboTodrddekra. o - yeckuit 2P QexT. 3aKOHOB.
. YpaBHCHUC OWHIITEHHA JUIA
(1.1-5.3,5.1.1- botodrdhdbexta. OGBICHATS PaccunteiBath
5.1.7;5.2.1-5.2.2) 3aKkoHBI (hoTod(dekTa ¢ MaKCHMaJIbHYIO
KBaHTOBOU TOYKH 3pEHUS, KUHETHYECKYIO
MMPOTUBOPCUUEC MEIKAY OIBITOMHU 3HepFI/IIO
TCOpHE. DJIEKTPOHOB IIPHU
2/42  |(noarotoeka K BMP) @DOTOHBI. 3HATHL BEIWUYNHEI, dusnueckuit
¢doTrosnexTpuye
XapaKkTepu3yIne JTUKTaHT.

®otonsr.(1.1-5.3;5.1.1-
5.1.7;5.2.1-5.2.2)

cBoiicTBa (hoTOHA: Macca,
CKOpOCTh, SHEPI U,
UMITYJIbC.

c-koM 3¢ dexTe

Pentenue 3amadro
TeMe.
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3/43 |(noaroroBka K BMP) [Tpumenenue 3HaTh YCTPOHCTBO M MPHHIIHII OOBSCHSTD
(hOTOJIEMEHTOB. ACHCTBUA BAKyyMHBIX I YCTPOMCTBO U
H TMOJYTIPOBOAHUKOBBIX
pUMEHEHHE TPUHITAT
¢borosnemenToB. OOBACHATH .
poroaddekra. KOPIYCKYJISAPHO-BOIHOBON ACUCTBHA
(1-1'5-3;5-1-1' JyaJIi3M. ITonuMaTes cMBICH (l)OTOSJIeMeHTOB u
5.1.7;5.2.1-5.2.2) rumnotesst ae bpoiins, [PUBOUTE TIPUMEPHI
MIPUMEHSTH HOPMYITHI TIPU IPUMCHEHHSL.
pemenuu 3aaad. [IpuBoauts
TIPUMEPHI TPUMEHCHHUS
q)OTO:')J'IeMeHTOB B TCXHHKCE,
[IPUMEPHI B3aUMOJCHCTBUS
CBCTa U BCUICCTBA B IIPHUPOJALC U
TCXHHUKE.
4.2. Atomuas ¢usuka (3 yaca)
1/44 | Ctpoenue aTroma. O1BITEI Ionumare  cmbicn  dusndeckux | OOBICHATH Tect. 3HaTh MOIEID
OnbIThI Pesepdopna. ABJICHHH, TIOKA3BIBAIONIHX TPUHITAT aToma, OOBSICHSTH
CJIIOKHOC CTPOCHHC aroma. o
Pesepdopna.(5.2.1- CrtpoeHue aToMaro BHaTh CTpofHHe AToMA 110 JeHCTBUS OTIBIT.
5.2.3;5.2.1;5.3.3) Pezepdopnay. Pesepdopiy. nasepa.
2/45 | KBaHTOBBIE KBanToBbie IloHnMaTh KBaHTOBEIC Habmrozats 3HaTh KBAaHTOBBIC
MOCTYJIAThI noctynatsl bopa. noctynatkl bopa. ACHUCTBUE JIa3epa | yocrynarsl bopa.
Hcnosp30Bath mocTynatel bopayis
bopa.(5.2.1- Pemenue THITOBBIX
) ) 0OBSICHEHHUS] MEXaHHU3Ma
5.2.3;5.2.1,5.3.3) WCITyCKaHKs CBETA aTOMaMH. 3azad.
3/46 |(noaroroska K BMP) CaoiicTBa jgazepHoro | MMeTh noHsTHE O BBIHYX- 3HATh CBOMCTBA

Jlazepsr.(5.2.1-
5.2.3;5.2.1;5.3.3)

U3ITy4EHUsL.
IIpumeHeHue
nazepos. [TpuHiun
JENCTBHUS J1a3epa.

JIEHHOM HHyIIMPOBaHHOM
U3IIy4eHHH. 3HATH CBOMCTBA
JIa3€pPHOT0 U3IYUYCHUS,
[IPUHLIKII JEHCTBUS Jla3epa.
[Ipu-BoauTh mpuMepHI
MIPUMEHEHUS JJa3epa BTEXHHUKE,
HayKe.

JIa3€pHOTO U3Ily-
YEHUsI, IPUHLMII
JIEWCTBUSA Jla3epa.
[IpuBoauTE pUMEPHI
MIPUMCHCHUS.

4.3. ®u3uKa aTOMHOrO sipa (6 4acoB)
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1/47 | CtpoeHre aTOMHOTO ITporonHno- IHonumaTe cMmbIC HaG6monats tpeku 3HATh CTPOEHUE
sapa. S nepHbie HEHTpPOHHAs (pH3UIECKIX MOHSTHIA: aﬂ”‘i’a"‘é"’mu B aTOMHOTO sijIpa.
cuiel.(5.2.1- MoJieNIb siipa. CTPOCHHME aTOMHOTO 4/1pa, Samepe BIIbCOHA.

TIpHBOINTE Perucrpuposats
5.2.3;5.3.1- SIaepHbIE CUIIBL. AAICPHBIC CHIIBL. 1IPHBOJL P
. IIPHUMEPBI CTPOCHUS A€
5.3.3;5.1.5) PHMEPBI CTp sep MBIy HeHHS C
XUMHUYCCKHUX JJICMCHTOB.
IIOMOIIBIO

2/48 | Hoaroroska k BIIP DHeprus CBsI3U IMoHnumaTh cMbICI cuerunka [eiirepa. Pemenue TMnoBbIX
OHeprus cBA3U anpa. Jlepexr (bu3NYECKUX MOHATHI: PaccuuThiBaTh 3a1a4.
aTOMHBIX macc. SHEPrus CBS3U S/1pa, DHEPTHIO CBA3M
snep.(5.2.1-5.2.3) nedexT macc. aTOMHBIX sZIep.

Brruucnsate

3/49 | 3akon ITepuon ITorumarts cMBICH SHEPTHIO, 0CBOGOK- JlaBaTh ompe/e-
PAIMOAKTHBHOTO noJjypacnaja. (bu3nIecKoro 3aK0Ha JAIOLIYIOCS TIPH JeHne nepuosa
pacnana.(5.2.1- 3aKkoH (3aKOH pagMOAKTUBHOTO PanMOaKTHBHOM noJjrypacmnaja.
5.2.3;5.3.1- PaAMOaKTUBHOIO pacnana). pacnaze Pemenue 3anau.
5.3.3;5.1.5) pacrmaa.

4/50 | SlnepHbie SnepHbie peakiuu. Pemats 3a1aun Ha cocTaB- Onpenensarsb Tect. 3HatTh, Kak

eakium. (5.2 eIICHUE SIpa JICHHC A/ICPHBIX PCAKIIHH, TPOTYKTHI OCYIIECTBISICTCSI
p ( ) I[ le onpeacJICHUC HCU3BCCTHOI'O p yK yHI
Jenenue snuep ypaHna. Llennsie dnemMenTa peakiui. OOBACHSTH AIEPHON yIpasisiemMas
ypaHa. Llennbie AJIEPHbIE PEAKIINH. JACNICHNE S/ipa ypaHa, UCTHYIO peaxIuu. peakus B
o peakuuto. OOBSICHATD
SIIEPHBIC PEAKIIUH. Sl nepHb1it peakTop. . Brruncnsatn SIAEPHOM
o OCYHICCTBJICHUC YIIPABIACMOU
Anepubrid PEaKIUu B SIEPHOM PEAKTOPE. SHEPTHIO, pcaKTope.
peakrop.(5.2. OCBOOOKTAFOLITYFOCS
1-5.2.3;5.3.1- IIPH SIIEPHBIX
5.3.3;5.1.5) peaKIusx.
5/51 | [lpumeneHue [TpumeneHue puBouTs MpUMepE! [Mpoekt
SJICPHON SHEPTHUU. SJIEpHOU PHEPTUH. HCIIONB30BAHI ANCPHOU «DKOJIOTHs
OHEPTUN B TCXHUKE, BIIUSIHUA
buonornueckoe buonornueckoe P y HCIIOIb30BAHUS
o o PaIUOAKTUBHBIX U3JITYYCHHUU HA o
nenicTBue neiicTBue JKHBBIC OPFAHH3MbI, HAZBIBATD aTOMHOU SHEPTUN».
PaJIMOaKTUBHBIX paInOaKTHBHBIX CTI0COGBI CHIKEHMS TOTO
n3nyuennid.(5.2.1- U3JTy4YEeHUH. BiMAHUA. [IpHBOIMTS MPUMEpHI
5.2353.1- 9KOJIOTHUECKUX NpobiIeM npu
53 3’5 1 5) pa60Te ATOMHBIX

JNIEKTPOCTAHIMI U HA3bIBATH
CHOCOOBI PEIICHUS ITHX
npoOIeMm.
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6/52 | Koumponvnas CBeTOBBIC KBAHTHI. YMerb NpUMEHATh KonTposbHas
paboma Ned ®dusuka aToma u MOJyYCHHBIE 3HAHUS HA pabora.
«CBeToBbIE aTOMHOTO Si7pa. MIPaKTHKE.

KBaHTbI. Pu3uKa
aTOMHOTO
sapar.(5.2.1-
5.2.3;5.3.1-
5.3.3;5.1.5)
4.4. JnemenTapHusblie yacTuusbl (14ac)

1/53 | ®usuka Tpu oTana B passuTHH 3HaTh pa3nuuue TpeX 3HaTh Bce

3JIEMEHTaPHBIX brsuxn 3TaroB pa3BUTHS (HU3HKHU cTaOUJIbHBIC
DJICMCHTAPHBIX
YacTHULL. wacTuIL, OTKpHITHE 3JIEMEHTAPHbBIX YACTHII. 3JIEMEHTapHbIE
TO3HTPOHA. Nwmets noHsATHE O BCex YaCTHUILIBI
AHTHYACTHIIBL. CTaOUJIbHBIX 3JIEMEHTAPHBIX
OTKpBITHE HEUTPUHO. qacTULaX.
Knaccugukarus
OJIEMCHTAPHBIX
yacTull. B3aumHble
IIpEBpaIlCHUA
3JIEMEHTapHBIX
yactuil. KBapku.

2/54 | Enunas dusnueckas dyHIaMeHTaIbHbIE OOBACHATH HPU3NIECKYIO [onumars uennoctn | PaGorta ¢ Tabnuuamu.

KapTHHaA MHpa B3aUMO/ICHCTBUS. KapTHUHY MHpA. HayqHOTO IIO3HAHHA

Enunas pusuyeckas
KapTHUHA MHpa.

MHpa He BOOOIIE s
YyeJI0BEYECTBA B
LIEJIOM, a IS
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3/55 | ®uzuka n DusuKa 1 HwmeTts npencrasieHue o KaK7[0ro Hanucatp

HAYYHO- actponomusi. Pusnka u TOM, KaKoii peLHaIOLLII/Iﬁ o0yuJaroIerocs COOBIIEHHE.
ouonorus. dusuka u JIMYHO, HCHHOCTH

TeXHUHCCKAs TCXHHKA. QHGPFCTI/IKa. BKJIa/l BHOCHT OBJIaACHUA

PCBOJIIOL KA. Co3iaHue MaTepHanoB CoBpeMeHHas (PU3HKA B METOJIOM Hay4HOTO
C 3aJaHHBIMHU HAayYHO-TCXHUYCCKYIO MHO3HAHUS IS
CBOWCTBaMH. PEBOJTIONIUIO. JIOCTHKECHUS
ABTOMaTH3anusa ycrexa B 11000M
TMIpOU3BOACTBA. BUJIC npaKTﬂquKoﬁ
dusuka u ACATCIBHOCTH.
nHdopmaruka.
HurepHer.

4/56 | Ctpoenue Conneunas 3uartb crpoenue ConHeu- Hab6mnronate Pabotath ¢
ConHeuHoM CUCTEMA. HOM cuctembl. OnKCHIBaTh 3Be3abl, JIyHy n aTJIacoOM
CHCTEMBI. JBUKEHHE HEOECHBIX TE. TUTaHETHI B 3BE3/IHOTO HEbA.

5/57 | Cucrema 3emsi- IInanera Jlyna — 3HaTh CMBICIT NOHSTHIL: TEJIECKOIL. Tecr.

Jlyna. €TUHCTBEHHBIN IIaHeTa, 3Be3/a. HaGmronaTs
CIIyTHUK 3€MJIN. COJIHEYHBIE

6/58 | O6uwe cBeneHus ConHue — 3Be31a. OnuceiBath COJHIIE KaK [IATHA C Tecr.

o Couze. WCTOYHHUK KM3HU Ha IIOMOIIIBIO
3emie. TeJecKona u

7/59 | Ucrounuku Hcrounuku 3HATH UCTOYHUKHU COJIHEYHOT' O 3HATh CXEMY
SHEPTUU U sHepruu ComHIa. SHEPrUH U IPOLECCHI, JKpaHa. CTpOCHUS
BHYTPECHHEE Crpoenne ConHua. MIPOTEKAIOLINE BHYTPH Hcnons3oBath Connua.
CTpOEHUE ConHna. WNurtepuer s
CounHra. IOHCKa

8/60 | dusuueckas 3BE3/IBI U [TpuMeHsATh 3HaHKE U300paKeHNH Tecr.
IIPUPO/IA 3BE3]. VCTOYHUKHU UX 3aKOHOB (PU3UKHU JIJIs KOCMHYECKHX

SHEPTHUH. 00BsICHEHUS IPUPOIBI 00BEKTOB U
KOCMHYECKHX OOBEKTOB. uHpopManuu 0o

9/61 | Harua I"anakTuka. lanakTuka. 3HATD MTOHATHS: ux @OpoHTANBHBIN

IIpocTpaHCcTBEHHBIE Bcenennas. rajJjakTvKa, Hallia OCOOEHHOCTSIX. ompoc. Tecr.
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MacuITaobl

I'amaktuka, Becenennas.

HaOJIFO1aeMOM NmeTts npeacraBieHue o
Bcenennoii. cTpoeHuu BeeneHHou.
10/62 | TIpowcxoxeHve 1 [Ipoucxoxnenue u | Umetp mpencraBiieHus o ®poHTANBHBII
HBOJIIONMA TAMakTUK | 3Boyiorust CoJHIIA U | MPOUCXOXKIACHUU U ompoc.
1 3BE3]I. 3BE3I. spoymrony CoHIIA U 3BE3;
OBOJIIOIHS SBOJIIOIIUU
Bcenennoii. Bcenennoii.
11/63 | Pewenue 3ananuii 3HaTh QpuzHUecKue Hcnonp3oBath Pemenune
EI'D 3aKOHBI U TEOPHH. Hutepner 3aganu OUITN.
12/64 | Pewenue 3amanuii 3HaTh QpuzHUecKue Pemenue 3amanui
EI'D 3aKOHBI U TEOPUU. OUIIN.
13/65 | Pemenue 3amanuii 3HaTh QpuzHUecKue Pemenune
EI'D 3aKOHBI U TEOPHUU. saganu OUIIN.
14/66 | Pemenue 3ananuit 3Hath Quznueckue Pemenne
EID 3aKOHBI U TEOPHH. 3aganuii OUIIN.
1/67 | Pe3eps
2/68 | Pe3zepsn
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PeKOMeHIla]_lI/II/I 0 OII€HKE 3HAHUM U yMeHI/Iﬁ Yuyalmuxcs

OueHka TecTOBBIX 3aaHMii
[Tpu TectupoBannu Bce BepHbIe 0TBETHI OepyTes 3a 100%, Torna oTMeTKa BBICTABIISICTCS] B COOTBETCTBUU C TaOIHIICH:

IIpoueHT BHINIOJIHEHUS 3aIaHUS OTMeTKka
95% u Gonee OTJIMYHO
80-94% XOPOIIIO
66-79% YIOBJIETBOPUTEIILHO
MeHee 66% HEY/IOBJICTBOPUTEITHHO

OueHka yCTHBIX OTBETOB

Ounenka 5 ctaBUTCS B TOM Cily4ae, €ClIM y4YallMics MOKa3blBa€T BEPHOE MOHMMaHUE (U3UYECKOM CYIIHOCTH PacCMaTpUBAEMbIX SBICHUNA U
3aKOHOMEPHOCTEH, 3aKOHOB M TEOPH, IAaeT TOYHOE OINPE/ICICHHWE W HMCTOJIKOBAaHME OCHOBHBIX IMOHATUH W 3aKOHOB, TEOPHUH, a TaKXKe MPaBUIBHOE
ornpeneneHue (GpU3MUECKUX BEIMYUH, UX €IWHUI] U CIOCOOOB M3MEPEHUs; MPABUIIBHO BBIMOJIHAET YEPTEXH, CXeMbl M IpadUKH; CTPOUT OTBET IO
COOCTBEHHOMY ILIaHY, COIPOBOX/IAET paccka3d HOBBIMH INPHMEPAMH, YMEET NMPHUMEHSTh 3HAHHWS B HOBOW CHTYallMW TIPU BBITIOJHEHUW TPAKTHYECKUX
3aJJaHMii; MOXKET YCTaHABIMBATh CBSI3b MEX/Y N3YYaeMbIM U paHEe U3YUYE€HHBIM MaTepHaJIOM IO KypCy (PU3MKH, a TAKXKe ¢ MaTepUalioM, YCBOSH HBIM MpU
U3YYEHHUH JPYTUX MPEIMETOB.

Ounenka 4 cTaBUTCS B TOM ClIydae, €ClId OTBET YYEHHKa YJIOBJIETBOPSET OCHOBHBIM TpeOOBaHMSAM K OTBETY Ha OLIEHKY 5, HO 0€3 MCIOIb30BaHUs
COOCTBEHHOTO TUIaHa, HOBBIX NMPHUMEPOB, O3 NMPUMEHEHHs 3HAHW B HOBOH CUTYyalnH, 0€3 MCIOJIh30BAaHMS CBSI3€H C paHee W3YUYEHHBIM MaTepHalioM,
YCBOEHHBIM NPU HM3YYEHUHU APYIHX IPEeIMETOB; €CIM YYalllMics JOMYCTWI OJHY OIIMOKY MM He Oojiee JABYX HEJOYETOB M MOKET HCIPaBUTh HMX
CaMOCTOSATENIFHO WIIH C HEOOJIBIION MOMOIIBIO YUUTEIS.

Onenka 3 cTaBUTCS B TOM Cllyyae, €CIM Yy4yallMHCS MpPaBUIBHO TOHMMAaeT (U3UYECKYIO0 CYIIHOCTh pacCMaTpUBAaEMbIX SIBJICHUH U
3aKOHOMEPHOCTEH, HO B OTBETE MUMEIOTCS OTACIbHBIE MPOOETbl B YCBOCHHH BOIPOCOB Kypca (HU3WKH; HE TPEMSATCTBYET JalbHEHIIEMY YCBOCHHIO
IPOTPaMMHOT0 MaTepualla, yMeeT IPUMEHSTh MTOJyYSHHbIE 3HaHUS MPU PEILICHUH MTPOCTHIX 3a1a4
C HCIIOJIb30BaHUEM T'OTOBBIX (hOPMYJI, HO 3aTPyIHSETCS MPH PEHICHUH 3a]1ad, TpeOyommx npeoOpa3oBaHusl HEKOTOPHIX (OPMYI; AOMYyCTWI HE Ooiee
OJTHOM TpyOOH M 0/1HOM HerpyOoit olMOKH, He Oosee ABYX-TpeX HErpyObIX HEJJOUETOB.

Omnenka 2 CTaBUTCS B TOM CiIydae, €CITU yJallUiicsi He OBJIaZiell OCHOBHBIMH 3HAHUSMHU B COOTBETCTBUHU C TPEOOBAHHSIMU W JOMYCTHI OOJbIIE
OLIMOOK M HEJ0YETOB, YeM HEO0OXO0AUMO ISl OLIEHKH 3.
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OueHKa NUCbMEHHbIX KOHTPOJIbHbIX paboT
OueHKa 5 ctaButca 3a paboTy, BbINOJIHEHHYO NOAHOCTbIO 6€e3 OWMOOoK U Hea04YeTOoB.

Ouenka 4 craButcs 3a paboOTy, BBIMOJHCHHYIO MOJHOCTBHIO, HO TPU HAIWYHH HE OoJiee OJHOW OMMOKM U OJHOrO Hejodera, He Ooliee Tpex
HEJIOYETOB.

Ouenka 3 craBuTcs 3a paboTy, BHIITOJHEHHYIO Ha 2/3 Beeil paOOTh MPABUIIBHO WIIM MIPU JAOMYILEHHH He 0oJiee 0JTHOM Tpy0oii ommnoOku, He Oojee
TPeX HEerpyObIX ONIMOOK, OJTHOW HETpyOOi OIMOKY U TPEX HEA0YETOB, TPHU HATUYUU YETHIPEX-TISITH HEJIOYETOB.

OueHka 2 craBuTCs 3a pabOTy, B KOTOPOH YHCIIO OMIMOOK M HEJIOYETOB MPEBBICHIO HOPMY JUISl OLICHKU 3 MJIM MPABUIIBHO BBIMOJIHEHO MeHee 2/3
paboTHI.

Ouenka Ja6opaTopHbIX padoT

Ouenka 5 cTaBUTCS B TOM Cllydae, €CIIM y4Yalluics BRITOIHUI paboTy B MOJTHOM 00BbEME € COONMIOACHHEM HE00X0IMMOM MOCIE0BATEIbHOCTH
MIPOBEJICHUS OIBITOB U U3MEPEHHUIA; CAMOCTOSITEIIFHO M PAIMOHATILHO MOHTHPYET HE00X0IMMOe 000PYA0BAHHE; BCE OIBITHI TPOBOAMT B YCIOBUSX U
peKkUMax, 00ecTeynBaIOLINX MOJIyYeHUE MPABUIBLHBIX PE3yIbTaTOB U BBIBOJIOB; COOIIOIAaET TpeOOBaHUS MPaBUII 0€30MaCHOTO TPY/Aa; B OTUETE
MPABWJILHO M aKKypPaTHO BBITIOJTHSET BCE 3aIMCH, TAOIHUIIBI, PUCYHKH, YEPTEKH, IPAPUKH, BEIYUCIICHUS, IPABIIHLHO BBITIOIHSICT aHATN3
MOTPEIIHOCTEH.

Ouenka 4 cTaBUTCS B TOM CJlydae, €CIM yYalluics BBITTOJHIII pab0Ty B COOTBETCTBHH C TPEOOBAHUSIMU K OLIEHKE 5, HO IOMYCTHJI IBa-TPH
HejoveTa, He Ooiee 0fHOM Herpy0Ooil OMOKHU M OHOTO HEJ0YeTa.

Ouenka 3 cTaBUTCS B TOM cllydae, €CJIM yYalluiicsl BEITOJHWI paboTy HE MOTHOCTHIO, HO 00bEM BBIMOJTHEHHOW YaCTH TAaKOB, YTO MO3BOJISIET
MOJTYYUTh IPABUIIBLHBIE PE3YIbTAThl M BBIBOJIBI, €CIIM B XOJI€ IPOBEICHUS OIBITa U U3MEPEHHI OBLITH TOMYIIICHBI OLTHOKH.

Ouenka 2 cTaBUTCS B TOM CJlydae, €CJIM yYalluicsl BEITOJHUI paboTy HE MOJTHOCTBIO M 00BEM BHITIOJIHEHHON pabOThI HE MO3BOJISET CENATh
MPaBUJIbHBIE BHIBO/IBI, BHIYMCICHUS; HAOIIOIEHUS MPOBOIMINCH HETTPABUIIBHO.
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Ilepedyenb oMoOOK

I'pyosie oumuoku

1. He3nanue onpeieieHuii OCHOBHBIX IOHATUMN, 3aKOHOB, TIPAaBUJI, MOJIOKEHHUH TeOPUH, (HOPMYII, OOIIETIPUHATHIX CUMBOJIOB, 0003HAYCHHUSI
(U3NUECKUX BETUYNH, SAMHUILY U3MEPEHHUSL.

2. HeymeHue BbIIeNSTh B OTBETE IVIABHOE.

3. Heymenue npuMeHsTh 3HAHUS JUIs PEIICHUS 3a/1a4 U 00BbACHEHNS (U3NUYECKUX SBJICHHIA; HEPABIUIILHO COPMYITMPOBAHHBIE BOIIPOCHI, 3a1aHUS
WM HEBEpHbIE OOBSICHEHHS X0/1a UX PEllIeHNs, He3HAHUE PUEMOB PEIICHU 3a/1a4, aHAJOTHYHBIX paHee PEeIICHHBIM B KJIacce; OIMIMOKH, OKa3bIBAIOIINE
HENPaBUJIbHOE TIOHUMaHKE YCIIOBUS 3aJ]a4l WM HENIPaBUIbHOE UCTOJIKOBAHUE PEILICHUS.

4. HeymeHue 4UTaTh U CTPOUTH IpapUKy U IPUHLIUITHAIBHBIE CXEMBI

5. Heymenne noaroToBuTh K paboTe YyCTAaHOBKY WJIH J1abopaTopHoe 000py10BaHKE, POBECTH OTBIT, HEOOXOIUMBIE PACUETHI HIT HCIIOIB30BaTh
MOJTy4YEHHBIE JaHHbBIE JIJIS1 BBIBOJIOB.

6. HeOpexHoe OTHOIICHHE K JIAOOpATOPHOMY 00OPYIOBAHHIO M U3MEPUTEIIBHBIM MPUOOPaM.

7. Heymenue onpeaenuTs NoKa3zaHUs H3MEPUTEIHLHOTO Tprbopa.

8. Hapymenue TpebGoBanmii mpaBuil 6€30MaCHOTO TPY/AA IPU BBIITOJTHEHUN KCIIEPUMEHTA.

Hezpyowie outuoku

1. HerouHoctu popMyIupoBOK, ONIpeAEIeHH, 3aKOHOB, TEOPUI, BBI3SBAHHBIX HEIIOJIHOTON OTBETAa OCHOBHBIX MPU3HAKOB ONPEAEIIEMOro
noHATHs. OmMOKH, BbI3BaHHBIE HECOOIIOIEHUEM YCIOBUIA IPOBEICHUS ONbITA MM U3MEPEHUH.

2. OmmOKY B YCIIOBHBIX 0003HAYCHUSX HA IPUHIIUITHAIBHBIX CXeMaX, HETOYHOCTH YepTexel, Tpa)uKoB, CXEM.

3. Ilpomyck uiu HETOYHOE HaTMCAaHWE HAMMEHOBAaHUM eAMHUI] PU3MUECKUX BETUUHH.

4. HepanyoHaabHbIN BEIOOp X0/1a pEIICHHUS.

Heoouemowi

1. HepaunoHaibHbI€ 3alIUCH NP BHIYMCIICHUSX, HEPALIMOHATIbHbBIE TPUEMBbI BBIYMCICHUH, TPeoOpa3oBaHMii U peleH s 3a/ay.
2. ApupmMeTrueckue OmMOKH B BEIYUCICHHUSX, €CJIA 3T ONIMOKU rpy00 HE HCKaKAIOT PealIbHOCTh IMOyY€HHOTO pPe3ylIbTaTa.
3. OTnenbHbIE TOTPEIIHOCTH B (POPMYJIMPOBKE BONIPOCA MITH OTBETA.

4. HebpexHoe BBITOJTHEHUE 3aMUCEH, YEPTEKEN, CXeM, TPAPUKOB.

5. Opdorpadudeckre U MyHKTyalIMOHHBIE OITHOKH.
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Hcnoas3yemas aureparypa

YMK no ¢usuke I'.SI. Maxumena. 10-11 kiaaccsl.

1. ®enepanbuplii rocy1apcTBEHHBIM 06PAa30BATENBHBINA CTAHAAPT CPEAHEro (IOIHOr0) 06mero oopasosanus. Crapiuas mkona. 10-11 kmaccer. -
YrBepxaeH npukazoM Ne 413 Munobprayku Poccuu ot 17.04.2019.

2. Msxues I'.f1., Byxosues b.b., Uypyrua B.M. ®u3suka. 11 kiacc: yueOHUK 11 00111€00pa3oBaTenbHbIX OpraHu3aluii (0a30Bblii ypOBEHb); MO PEI.
H.A. ITapdpentreBoii. — M.: [Ipocsemnienue, 2019.

3. lIunor B.®. [ToypouHoe mranupoBanue 1o ¢usuke. 10-11 xknaccrl. [Tocobue s yuurenei odmeodpa3oBar. opranu3anuii. - M.: [Ipocsemenue,
2020.

. Dnexrponnoe npuioxenue (DVD) k yueOnuky Msikumesa I'. 5. ®usuka. 11 knace, 2021.
. [TapdentpreBa H.A. Terpaas aus mabopaTopHbiX padot no pusuke: 11 k.- M.: [Ipocsemenue, 2021
. [TapdentreBa H.A. CoopHauk 3anad o ¢usuke: 10-11 k.- M.: [Ipocsemnienue, 2020.
. Peanim3aumsi 06pa3oBaTesIbHbIX POrPAMM €CTECTBEHHOHAYYHON H TEXHOIOTHYECKOi HANPaBJIEHHOCTeN 10 pHU3HKe ¢ HCIO/Ib30BaHHEM 000PY/10BaHUS
nenTpa « TOYKA POCTA»7-11 knaccsl/MuHucTepcTBO npocBelienns Poceniickoi ®@enepannu/,2021r
Matepuan KOMIUIEKTa MOJTHOCTHI0 COOTBETCTBYET [IprmepHoi mporpamme o Gpusuke cpeaHero (moaHoro) oduiero oopazoBanus (6a30BbIit
YPOBEHB), 00s3aTeILbHOMY MHHUMYMY COJIEpKaHUs, peKOMeH10BaH MuHHCTEpcTBOM 00pa3oBanus PO.

~N o o1~

Jlono/JIHUTeIbHAS JIUTepaTypa

8. Mapon A.E., Maposn E.A. ®u3uka 10 k. [lugakruyeckue marepuaisl.- M.: Jlpoda, 2019

9. Mapon E.A. ®usuka. 10 k1. OnopHble KOHCTIEKTHI U pa3HOypoBHeBbIe 3a1anus.- CI16.: OO0 «Bukropus mirocy, 2019.

10. CranpapTtsl BToporo nokosieHus. [IpumepHsie nporpammsl o yueOHbIM npeameram. @usuka 10 — 11 knacesl. — M.: «lIpocsemmenuey, 2020.

11. Crannaptsl BTOporo nokosnenus. [IpumepHas ocHoBHasi oOpa3oBarTenbHasi IporpaMmma o0pa3oBaTeabHOro yupexaeHus. OcHOBHas mkosa.— M.:
[Tpocsemienue, 2021.

12. TTporpammel [utst 001Ie00pa3oBaTeNbHEIX yupexkaeHui. dusnka. Actporomus. 7- 11 kmaccel. — M.: [lpoda, 2020.

13. Kopuesuu M.JI. Kanennapuo-rematnueckoe mianupoBanue /IpenonaBanue ¢pusuku B 2021-2022 yuedHoM roay. Metoauueckoe nocooue MHUOO.
M.: «MockoBckue yaeorukny», 2021; caiit OMI] BOYO: Metonndeckas moMorb. Pusnka.

14. PeivkeBuy A.I1. Coopuuk 3amau no ¢gusuke. 10-11 kmace. — M.: poda, 2021.

15. CremmanoBa I'.H. Coopruk 3ama4 no ¢pusmke. 10-11 xmace. — M.: [Ipoceemenne, 2021.
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16. ITopdupses B.B. Actponomus. 11kmacc. — M.: Ilpocsemienne, 2020.
17. Jleputan E.Il. Acrporomus. 11 kmacc. — M.: [Ipocsemienue, 2019.

HNHuTepHeT-pecypcesl
1. ®enepaibHBIA HHCTUTYT MEIArOrUUeCKUX u3Mepenuid http://fipi.ru
2. YuutensCckuii mopran  WWw.uchportal.ru
3. dectuBanp negarorndeckux uaeit «OTKpbITHIA ypok» http://festival.1september.ru
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