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IHosicuuTeaLHAA 3aNIUCKA

[IporpammMa cocraBieHa B coOTBeTCTBHU ¢ DepepalibHBIM KOMIIOHEHTOM TOCYAAapCTBEHHOTO CTaHAapTa OCHOBHOTO OOLIEr0 OOpa3OBaHHS IO
¢usuke (mpukaz MunoOpaszoBanus Poccun ot 05.03.2004 Ne1089 «O6 yrBepxknenun denepanbHOr0o KOMIIOHEHTA TOCYIaPCTBEHHBIX 00pa30BaTENIbHBIX
CTaHJAPTOB HAYaJIHbHOTO OOIIET0, OCHOBHOT'O OOIIETO M CpeaHero (IOJIHOT0) 0011Iero o0pa3oBaHus»).

Nzydenne puzmku Ha 6a30BOM YpOBHE HANPABIICHO HA JOCTHIKCHHUE CIICIYIONINX IeJIei:

e (opMHUpOBaHUE y 00YUAIOIUXCS YMEHUS BUJETh U NOHUMATh LIEHHOCTh 00pa30BaHusl, 3HAUUMOCTh (PU3NYECKOT0 3HAHUS ISl KaKJJ0I0 YeJIOBEKa,
yMeHUIl pa3nuyarh (PAaKTbl U OLIEHKHM, CPaBHMBATH OLICHOYHBIE BBIBOJbI, BHJETh HX CBS3b C KPUTEPUSAMH OLIEHOK M CBSI3b KPUTEPUEB C
OIIpeIeIEHHON CHCTEMOM IIEHHOCTEH, (POpMyTUpOBaTh U 0OOCHOBHIBATH COOCTBEHHYIO ITO3UITHIO;

e (opmMHupoBaHME Yy 00yUarOIUXCA LEIOCTHOIO IPEACTABICHUS O MUPE U POJIM (PU3MKH B CO3/ITaHHMM COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHUHBI
MUpA; YMEHUS O0BACHATh OOBEKTHI U IPOLIECCHl OKPYKAIOLIEH 1eHCTBUTENBHOCTH — IPUPOIHOM, COLIMATIBHOM, KYIbTYPHOM, TEXHUYECKOH Cpebl,
UCTIONB3YS IS 3TOT0 (PU3HYECKHE 3HAHUS;

e npuoOpereHre OO0YYAIOIMMHUCS OIbITa Pa3sHOOOPAa3HON AEATEIbHOCTH, ONbITA IO3HAHUS M CAMOIO3HAHUS; KIKOYEBBIX HABBIKOB (KJIIOYEBBIX
KOMIIETEHTHOCTEH), MMEIOLINX YHHUBEPCAJIbHOE 3HAYEHUE MAJIS PA3JIMYHBIX BUJOB JESATEIBHOCTH, - HABBIKOB peIIEHUs NpoOieM, MPUHATHS
pelleHuii, IMoucKa, aHaiu3a M oO0paboTKM HHGPOpMalMM, KOMMYHUKATHBHBIX HaBBIKOB, HABBIKOB H3MEPEHMI, HABBIKOB COTPYIHHUYECTBA,
3¢ GEeKTUBHOIO M 6€30MaCHOr0 UCIOIb30BaHUS Pa3IMYHBIX TEXHUYECKUX YCTPOUCTB;

® OBJIAJICHUE CUCTEMOW Hay4HbIX 3HAHUUA O (U3NYECKMX CBOWMCTBAX OKPYXAIOIIEro MUpPA, 00 OCHOBHBIX (PM3MYECKUX 3aKOHaX M O crocodax ux
HCIIOJIBb30BAaHUs B HpaKTH‘IGCKOﬁ KHU3HU.

Padouas nporpamma no ¢usuke ajs 11 kiaacca (0a30Bblii ypoBeHb) COCTABJIEHA HA OCHOBE:

e Asrtopckux nporpamm ['.fI. Msixumena (COopHUK nporpamm Jiis o01ieodpazoBatenbHbIX yupexaenuid: @usuka. 10 — 11 k. /H.H. Tynskubaesa,
A.D. Ilymkapes. — M.: [Ipocsemenue, 2006 rox) — M.: MLl BOYO J10, 2012. — 120 c. ISBN 978-5-905442-05-6

e Apropckux nporpamm I'.Sl. Msxkumesa u ap./ Paboune nporpammsl no gusuke.7-11 kinaccst / [Toa pen. ML Kopreuu. — M.: MJIEKCA, 2012.

e [loypounoe rmuianupoBanue no ¢usuke: 10-11 k1. (6a30BbIi ypoBeHb) Ha OCHOBE aBTOPCKOM mporpammsl ['.51. Msikuiesa u zip.: mocodue aist
yuuteneit odieodpazopar. opranuzanuii / B.®. Hlunos. — M.: IIpocsemienue, 2013.

Pabovas mporpamma paccuntana Ha 68 gacos, 1o 2 aca B Hezelnto. [1o mporpaMme 3a roJ| yJamniiecs JOKHBI BBITOJHUTH 4 KOHTPOJIBHBIC
paboTsl 1 4 1abopaTopHbIe pabOTHI.

Wzyuenne kypca ¢usuku B 11 Kiacce CTPYKTypUpPOBAaHO Ha OCHOBE (DM3MUYECKHX TEOPHH CIEAYIOUMM 00pa3oM: 3JEKTPOJMHAMHUKA,
AJIEKTPOMArHUTHBIE KOJIeOaHMsI ¥ BOJTHBI, KBAHTOBAs (u3MKa, cTpoeHrne BeenmenHol. O3HaKOMIICHHE yJanIuxcst ¢ pa3ienoM «DPu3nka u MeTo 6l HaydHOTO
MO3HAHUS» MPEIoiaraeTcs NPOBOIUTh IPU U3YUYEHHH BCEX pas3zelsioB Kypca.
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IIporpammoii npexycMOTPpeHO N3y4eHHUE Pa31esioB:

1. OcHOBBI 2JIEKTPOAMHAMUKH (IIPOJIOJIKEHUE) 11 gacos
2. Konebanus u BOJHbI 11 yacoB
3. Omntuka 18 vacos
4. KsantoBas ¢usuka 12 gacoB
5. DneMeHTapHbIE YaCTHUIIbI 1 yac
6. 3nHadeHue GUBMKYU )1 OOBSICHEHHUSI MUPA U Pa3BUTHUS
MIPOU3BOAUTEIHHBIX CHJI OOIIECTBA 2 qaca
7. Ctpoenue Beenennoit 7 4acoB
8. TloBropenmue 4 yaca
9. Pe3seps 2 Jaca

OcHOBHOe coaepkaHue POrpaMMbl
DJIeKTPOANHAMHUKA (IIPOI0JKEHHE)
MaruautHoe none Toka. Munyknus marautHoro noss. Cuna Amnepa. Cuna Jlopenna. Camonnaykuust. UHIyKTUBHOCTE. DHEPrUsi MarHUTHOTO
noJisl. MarHuTHBIE CBOICTBA BELIECTBA. DJIEKTPOABUIaTENb. 3aKOH 3JeKTpoMaruHuTHoi uuaykiuu. [Ipasuno Jlenna. MHayKmoHHbIN reHepaTop
EKTPUYECKOTO TOKA.

Jdemoncrpauuu

1. MarnuTtHoe B3aMOJI€fiCTBHE TOKOB.

2. OTKJIOHEHHE HJIEKTPOHHOI'0 My4YKa MarHUTHBIM TIOJIEM.

3. MarauTHas 3anuch 3ByKa.

4. 3aBucumoctb I/IC UHIYKIMU OT CKOPOCTH U3MEHEHUSI MArHUTHOTO MOTOKA.
JlabopaTopHbie padoThl

1. HaOmroneHue eficTBUS MarHUTHOT'O 1OJIS Ha TOK.

2. U3ydenue sBIEHUS HIEKTPOMArHUTHON MHTYKIIHH.

DIeKTPOMArHUTHbIE KOJIe0OAHUS U BOJIHBI
Konebarenpuplit koHTyp. CBOOOJHBIE W BBIHYXKICHHBIE JJIEKTPOMArHUTHbIE KojeOaHus. [‘apMOHHYECKHE SIEeKTPOMArHUTHBIE KOJeOaHUs.
Dnexktpuueckuit pesoHanc. [Ipon3BoaCcTBO, mepeaava u moTpedaeHNe MMEKTPUIECKON SHEPTHH.
DIEKTPOMAarHUTHOE ToJIe. DIEKTPOMATHUTHBIE BOJHBI. CKOPOCTh 3J€KTPOMATHUTHBIX BOJNH. (CBOMCTBA 3J€KTPOMArHUTHBIX BONH. [IpuHUKIBI
pPaaruoCBA3H U TCICBUACHUS.
CkopocThb cBeTa. 3aKOHBI OTpaKeHUs U MperoMieHus cBeta. Untepdepentus ceera. Judpakuus cera. Judpakunonnas pemerka. [lonspuzanus
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ceera. Jlucnepcus ceeta. JIunzel. @opmysa TOHKOM JUH3bL. ONTUYECKUE TPUOOPHI.
[Toctynatel crneunaibHOW TEOpUU OTHOCUTENbHOCTU. [lonHas sHeprus. DHeprus nokos. PenstuBuctckuil ummynbc. Jledekt mMacc U 3Heprus
CBSI3H.

JdemMoHcTpanuu

CB0OOIHBIE NEKTPOMArHUTHBIE KOJIeOaHus.

OcuusuiorpaMMa epeMeHHOT0 TOKa.

I'enepaTop nmepeMeHHOro TOKa.

W3nydyeHnue u mpueM 3JIeKTPOMAarHUTHBIX BOJIH.

OTtpaxkeHHE U MPETOMIICHUE 3JIEKTPOMArHUTHBIX BOJIH.

WuTepdepennys ceera.

Judpakuus cBeTa.

[Tonmy4yeHne crieKTpa ¢ HOMOIIBIO IPU3MEI.

. Tlonydenwue criekTpa ¢ MoMoIIbI0 TUGPAKITUOHHON PEIIETKH.
10. [Monspu3anus ceera.
11. IpsmonuHeiiHOE pacpocTpaHeHHe, OTPAKEHHUE U TIPEJIOMIICHUE CBETA.
12. Onruyeckue mpuOOpBHI.

JlaGopaTopHblie padoThI
W3mepenne mokasarelis IpeIoMIICHUS CTEKIA.

CoNOR~wWNE

KBanroBas ¢pusuka

['nnoresa [Inanka o kBantax. dorosnexTpudeckuit 3¢ pekt. 3akoHbl hoTorPdexTa. YpaBHenue DiiHimreitHa 1 porodddexra. dotoH. laBneHue
ceera. KopnyckynsipHO-BOJTHOBOW TyaJIM3M.

Mopenu crpoenus aroma. OnbiTsl Pesepdopaa. OObsicHeHHe THHEHuaToro CnekTpa BoA0OpOoAa Ha OCHOBE KBAaHTOBBIX MOCTYIaToB bopa.

CocraB 1 cTpoeHHe aTOMHOTO siipa. CBOMCTBA SIIEPHBIX CHII. DHEPTHUs CBS3M aTOMHBIX siiep. BUABI paMOaKkTUBHBIX MPEBPAIICHU aTOMHBIX sIIep.
3aKOoH paJMoaKTUBHOIO pacnajga. CBONCTBa HOHU3UPYIOUINX SAEPHBIX U3aydeHuil. Jlo3a uznydeHus.

Snepubie peakuuu. Llennas peakuus nenenud saep. SAnepHas suepretuka. TepMosiAepHbIN CUHTES.

OnemeHTapHble YacTHIbl. PyHIaMEeHTalbHbIE B3aUMOICHCTBHUS.

JdemoncTpanuu
1. dororddexr.
2. JluHeWyaTrble CHEKTPHI U3TYUCHUS.
3. Jlazep.
4. C4eT4yrK HOHM3UPYIOUIMX H3ITy4EHHH.



JlaboparopHblie padoThl

Ha6J’II-OI[€HI/IC CIUIOIIHOT'O M JIMHEHYaTOT0 CIICKTPOB.

Crtpoenue BceneHHoit
Paccrostane no Jlyner, ConHia u Ommkaifmumx 3Be3a. KocMudeckue ncciueioBaHus, X HAyYHOE W dKOoHOMHUYeckoe 3HaueHue. [Ipupoma Connma u
3B€3]l, ICTOYHUKHU 3HEepruu. Pu3nyeckre XapakTepucTuku 38e3/1. COBpeMEHHbBIE MPEICTABICHUS O MPOUCXOKAEHUH U 3Borounu ConHia u 38e31. Hama
lNanakTuka u Mmecto ConHeuHnol cucteMsl B Hell. Jpyrue ranaktuku. [Ipeacrasnenue o pacmmpenun BeeneHHoil.

3KC1’[epI/IMeHTaJILHaﬂ Q)mmca
OHBITBI, HWIUTIOCTPUPYIOIIUC U3YyUACMBIC SIBJICHU.

TpeOoBaHus K YPOBHIO MOATOTOBKH BBINNYCKHUKOB 11 Kiacca

B pesynbrarte u3yuenust Gpuzuku Ha 6a30BOM YpOBHE YUEHHUK JOJKEH:
3HATL/IIOHUMATDH

CMBICJI NMOHATHI: (U3MUECKOE SIBICHUE, TUIIOTE3a, 3aKOH, TEOPUs, BELIECTBO, B3aUMOJEHCTBUE, HJIEKTPOMArHUTHOE 10Jj€, BOJIHA, (DOTOH,
aToOM, aTOMHOE PO, HOHU3UPYIOIIKE U3Ty4YeHus, IIJIaHeTa, 3BE3/1a, raJlakTuka, Beenennas;

CMBIC]I (PM3UYECKHUX BEJMYHMH: CKOpPOCTb, YCKOPEHHE, Macca, CHJia, UMIIYJIbC, paboTa, MEXaHUYECKas SHEPrus, BHYTPEHHSSI DHEPIHUs,
abcoIoOTHAs TeMIlepaTypa, CpeIHss KUHETUYeCKasi SHEPI sl YaCTHI] BELIECTBA, KOJUYECTBO TEIIOTHI, 3JIEMEHTAPHBIN AJIEKTPUUECKHUI 3apsi;

CMBICT (PM3MYECKHX 3aKOHOB KJIACCUYECKOW MEXAHWMKH, BCEMHUPHOIO TATOTEHHUS, COXPAHEHMsI DHEPIUHU, MMIIYJIbCA U DIIEKTPUYECKOTO
3apsjia, TePMOAMHAMUKH, 3JIEKTPOMAarHUTHOW MHAYKIMH, poTod3ddekTa;
BKJIA/I POCCHIICKUX U 3apy0esKHBIX YUEHBIX, OKa3aBIIMX HauOOJbIlIee BIUSIHUE HA Pa3BUTHE (PU3UKU;

YMETH

ONHUCHIBATH M OOBACHATHL (U3MYecKHe SIBJEHHS] M CBOIMCTBA TeJ: JBIKEHHE HEOECHBIX Tl M HCKYCCTBEHHBIX CIYTHUKOB 3eMIIH;
CBOWCTBA Ta30B, JKUAKOCTEH M TBEPABIX TeJ; IEKTPOMArHUTHYIO HHAYKIMIO, PaclpoCTpaHEHHE 3JEKTPOMAarHUTHBIX BOJH; BOJHOBBIE
CBOICTBa CBETA; U3ITyYEHHUE U MOTJIOIIEHUE CBETa aTOMOM, (HoTOA(hDEKT;

OTJIMYATh THUMOTE3bl OT HAYYHBIX TEOpHii; [AeJaThb BbIBOABI Ha OCHOBE HKCIEPUMEHTAIbHBIX [aHHBIX; NPHUBOAUTH IPHMeEPHI,
MOKa3bIBAIOIINE, YTO HAOIIOACHUS M OSKCIEPUMEHT SBJIAIOTCS OCHOBOW JUISl BBIABMDKEHHUS THMIIOT€3 M TEOPUH, MO3BOJSIOT MPOBEPUTH
HCTUHHOCTDb TCOPETHYCCKUX BBIBOIOB; (1)PI31/I‘-IGCK3$I TCOpU }IaéT BO3MOKHOCTH OOBSACHSATH U3BECTHEIE SIBJICHUS npupoabl U HAYYHBIC (1)aKTI)I,
IpeJICKa3bIBaTh ellIE HEN3BECTHBIE SIBICHUS;

INPUBOAUTDL NPUMEPHLI MPAKTUYICCKOIo UCIOJIb30BaHUA (l)l/l?.l/l‘leCKl/lX 3HAHUM: 3aKOHOB MCXaHUKHU, TCPMOANHAMHKHU U JJICKTPOAWHAMHUKN
B DHEPreTHKE; Pa3jIMYHBIX BHUJOB 3IJIEKTPOMArHUTHBIX M3Iy4eHMH I Pa3BUTUS PaaMoO- U TEIEKOMMYHHMKAIMH; KBAaHTOBOH (PHU3MKH B
CO3JJAaHUU SIJICPHOI SHEPTETHKH, JIA3€POB;



BOCIIPMHUMATH M HA OCHOBE IOJYYeHHbIX 3HAHUH CaMOCTOATEJbLHO OLEHWBATh MH(POpMAIUIO, coaepkalrytocs B coobmenusx CMU,
WNHTepHeTe, HAyYHO-TIOMYJISIPHBIX CTaThsX;

HCNOJIb30BATH NMPUOOpPETEHHbIe 3HAHUSI M YMEHHMsI B NPAKTHYECKOH 1eSTeJJbHOCTH W NOBCEJIHEBHOW KU3HH Ui oOecredeHus
0€30IaCHOCTH KHU3HEJEATSILHOCTH B MPOIECCE MCIONBb30BaHUS TPAHCIOPTHBIX CPEACTB, OBITOBBIX 3JEKTPONPHOOPOB, CPEACTB paauo- U
TEJICKOMMYHUKAIIMOHHOW CBSI3W; OLICHKHM BJIMSHMS HAa OPraHU3M YeJIOBEKa M JPYrue OpraHU3Mbl 3arpsi3HEHHS] OKpPYXKaroLeH Cpelbl;
PalMOHAIBHOTO IIPUPOIOIOJIB30BAHUS U 3aILUTHI OKPYKAOLIEH CPEbI.

Pe3yabTaThl 0CBOCHHMS Kypca PpU3NKH

JINYHOCTHBIE pe3yJjbTaThbl:

B LIEHHOCTHO-OPHUEHTALIMOHHOM chepe — 4yBCTBO TOPJIOCTH 32 POCCUNCKYIO (PU3UUECKYIO HAYKY, T'YMaHHU3M, M10JIOKUTEIbHOE OTHOLLICHHUE K
TPYAY, LeNeyCTPEMIICHHOCTb;

B TPYAOBOH chepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JabHEHIIIEH 00pa30BaTeIbHON TPACKTOPHH,

B [I03HABATEJIbHON (KOTHUTUBHOMW, MHTEJUIEKTYaIbHON) chepe — yMEHHUE YIIPaBJIATh CBOCH 103HABATEIbHON JESATENbHOCTHIO.

MertanpeameTHble pe3yJibTAThI:

UCIOJIb30BaHUE YMEHUU W HABBIKOB PAa3JIMYHBIX BHUIOB I03HABATEJIbHOM JAESITEIbHOCTH, IPUMEHEHHE OCHOBHBIX METOJIOB IO3HAHMS
(cucteMHO-MH(pOPMAIIMOHHBIN aHAIN3, MOJCIUPOBAHKE U T.J.) AJIS U3YUEHHUS PA3IUYHBIX CTOPOH OKpPY’KaIolIel JeiCTBUTEbHOCTH;
UCIIOJIb30BaHUE OCHOBHBIX MHTEJUIEKTYAJIbHBIX oOllepanuil: (GOpMyJupOBaHUE TUIOTE3, aHAIU3 M CHHTE3, CpaBHEHUE, 0000IeHUeE,
CUCTEMAaTH3allMsl, BbISIBJICHHE IPUYUHHO-CIIEACTBEHHBIX CBSI3€H, IOUCK aHAJIOTOB;

yYMEHUE IreHepupoBaTh UIECH U ONPEIEIATh CPEICTBA, HEOOXOAUMBIE JJIsl MX pean3aluy;

yYMEHHUE ONpeAeNaTh eI U 3aa4l JesITeIbHOCTH, BRBIOUPATh CPEICTBA pealln3alluy Lieel U MIPUMEHATh UX Ha IPAKTUKE;

UCIMOJIb30BaHUE PA3IMYHBIX WCTOYHMKOB I MOMy4eHUs (U3NYECKOM HMH(pOpMalMM, MOHUMAaHHUE 3aBUCUMOCTH COJAEp)KaHUS U (HOPMBI
npejcTaBiIeHns HHPOPMALIMH OT LieJe KOMMYHHUKAIUK U ajipecaTa.

IIpenmeTHble pe3yJabTaThl (Ha 6a3060M ypogHe):
1) B mo3HaBaTeNbHOU Chepe:

JIaBaTh OINPENEICHNS U3yUYEHHBIM MTOHITHSM;
Ha3bIBaTh OCHOBHBIE NIOJIO’KEHUS U3YUYEHHBIX TEOPUI U TUIIOTE3;

ONKCHIBATh JIEMOHCTPAIMOHHBIE M CaMOCTOSITEIBbHO MPOBEACHHBIE AKCHEPHUMEHTHI, MCIONB3YS /s 3TOr0 E€CTECTBEHHBIN (PYCCKHIA,
POJIHO) SA3BIK U SA3BIK (DU3BHKHU;

KJIaccu(UIUpOBaTh U3yuYeHHbIE OOBEKTHI U SBICHUS;

JienaTh BBIBOJABI M YMO3AKIIOUEHHs M3 HaOMIONEHUH, H3Y4YeHHBIX (U3UYECKUX 3aKOHOMEPHOCTEH, MPOTHO3MPOBATH BO3MOXKHBIE
pE3yIBTaThI;



2)

3)
4)

CTPYKTYPUPOBATh U3y4CHHBII MaTepuar;

MHTEPIIPETHPOBATh (PU3NUECKyI0 HH(POPMALHNIO, TOTYISHHYIO U3 IPYTUX HCTOYHHUKOB,;

IPUMEHATh NMPUOOPETEHHBIC 3HAHUS MO (U3MKE IS PEUICHUS NMPAKTUYECKUX 3a/1a4, BCTPEYAIOUIMXCS B ITOBCEAHEBHOM XHM3HHU, VIS
0€3011acHOT0 UCIOJIb30BaHUS OBITOBBIX TEXHUYECKUX YCTPOHCTB, PAlIMOHATBHOTO IPUPOIOIOIB30BAHHS M OXPAaHbI OKPY)KAIOIIEH Cpe/bl;

B IICHHOCTHO-OPHUEHTAIMOHHOW cdepe — aHaIM3UPOBaTh W OLEHHUBATh TIOCIEACTBUSA JJS OKpY)KaloLled cpeasl OBITOBOW H
HPOU3BOICTBECHHON JICATEIBHOCTH YEIIOBEKA, CBA3aHHOM € MCITOJIb30BaHHEM (PU3MUYECKUX MPOLIECCOB;

B TPYZI0BO# cpepe — MpOoBOAUTH (PU3UUECKUN IKCTIEPHMEHT;

B cepe hpu3ndecKoll KynbTypbl — OKa3bIBaTh MEPBYIO TIOMOIIb IIPH TPaBMax, CBA3aHHBIX C JJAOOPATOPHBIM 00OPYZIOBAHUEM M OBITOBBIMH
TEXHUYECKUMHU YCTPOMCTBAMH.



KajnengapHo-temMaTuuyeckoe njiaHupoBaHue
dusuka. 11 kaacc (68 yacos, 2 yaca B HejgeJI10)

OcHoOBHbBIE BH/IbI Hara
Ne Tema ypoka J1eMeHThI TpeOoBaHMs K YPOBHIO | /1eATeJIbHOCTH Bun konrpous, NMPOBeIeHUs Jdomamnee
ypo co/iep:KaHUus MOATrOTOBKH YUYeHHuKa (Ha U3MepPUTeIH IJ1aH daxkr. 3aJaHue
Ka 00yJammxcs YPOBHE Y4eOHbIX
aeicTBUil)
Tema 1. OcHOBBI J1eKTPOAUHAMMKH (HpoaoskeHne Tembl 10 ki1acca - 11 yacoB)
1.1. MaruuTHoe noJie (5 4acoB)
1/1 | Uucrpykraxk mo | Bsanmvoseiicteue 3HaTBH CMBICT Boruncnsate JaBatb
TBb. TPOBOZHHIKOB € TOKOM. | dhp3p1qyeCKUX BETHYHH CHUIBI, oTpe/ieiieHuE.
MarHuTHbIE€ CUIIBI. .
MaruutHoe mone, | 4o e «MarHUTHbBIE CUJIBDY, JEHCTBYIOLINE
€ro CBOMCTBA. OCHOBHEIE CBOICTRA «MarHUTHOE IOJIEe». Ha MMPOBOJIHUK C
MArdMTHOI'O ITOJIA. TOKOM B
2/2 | MarautHoe niosie | Bekrop marauTHO# | 3HaTh: npaBuio «0ypas- MAarHuTHOM Tect. M300paxars
IIOCTOSIHHOTO WHIYKIHAH. YHrKa», BEKTOP MarHATHOM I10JIC. CHUJIOBBIC IMHHUH
BHGKTpI/IquKOFO HpaBI/IHO WHAYKIHUUA. HpI/IMeHHTB O6T)5[CH5[TI) MArHuTHOI'O IT10JIA.
TOKA «6ypanH/IKa» AAaHHOC IpaBUJIO AJId OIIpe- MIPUHITATT OOBsICHATH Ha
ACJICHUA HAIIPAaBJICHUS JIMHUN I[eﬁ CTBUSA npumMepax, puCyHkax
MAarauTHOT'O IIOJIA U HaIllpaB- IIpaBUJIO
3JIEKTPOJIBUTaTE
JICHU TOKA B ITPOBOJHMKE. 18 <<6ypan1/IKa».
3/3 | leiictBue 3akoH Amrepa. IMonuMAaTh CMBICI 3aKOHA ) HaBatb onpene-

MAarauTHOI'O ITIOJIA

Cuna Amnepa.

AMnepa, CMBICJI CHJIBI

Ha TIPOBOIHUK ¢ | IIpaBHIIO «1eBOM Awmnepa kak pu3n4ecKoit Omnpenensars

TOKOM. PYKH. BEJINYUHBI. HpHVMeHsITL HalpaB/IeHue
MPaBUJIO «JIEBOU PYKU» IS elficTBYIOILEH CHIIbI

Hucmpykmasic IIpumeHeHne P PYKH» 1 A yioti
OIIpe/IeNIeHNs HallPaBJICHNS Awmriepa, TOKa,

no Tb. 3aKOHa AMIiepa. -

Tab Ha6 JercTBus cruibl AMIiepa JIMHUM MarHATHOTO

aoopamopuai abIoICHHE (JIMHUI MarHUTHOTO MO, nost. JlaboparopHas

pavoma Nel ACUCTBUA HarnpaBJIeHHs TOKA B pa6ora. Ymenue

«Hab6monenne MarHUTHOTO TTOJIS NPOBOJIHUKE). YMeTD pa6oTath ¢

ACHCTBUS Ha TOK. MPUMEHSTh MOTyYCHHbBIE npudopamu,

MarHMTHOTO IOJIS 3HAHUS HA NIPAKTUKE. (bopMyaHpoBaTh

JIEHUE TTOHATHUM.




Ha TOK). BBIBOJI.
4/4 | JleiictBue AeiictBue MaruuTHOTO | [IOHMMATH CMBICHT CUJIBI | BBIUUCITATH dusnyeckuii
MArHHTHOTO mojist | O/ Ha ABIKYWMICH | JTonenra kak (DU3HIECKOM | CHITBI AUKTAHT. [laBath
Ha ):[BI/DKyLuI/H?ISﬁ %T;;%f;e:;?z 3PN peTHuMHBL HpI{MeHHTB JIEUCTBYIOILIHE ggﬁf{if;eﬂ“e
ANEKTPUUYECKUIN [IpaBHIo «ieBoii MIPaBUIIO «JIEBOU PYKH) Ha } Onpeﬂen;[ -
3apsna. PYK®» i1t st OHpe,IleJIeHI/IiI QJICKTPHUYCCKUU HAIpABIICHHE
Zgﬁgigizxi s HalpaBJIeHNs AeHCTBIA sapan, S —
o, | e lopes i e cun o
3apsHKCHHOM YaCTHIIBI B ? CKOpPOCTHU
OTHOPO/HOM HaIlpaBJIEHUS CKOPOCTH ToJIe. IBIKyIIeiics
Mar"HuTHOM IIOJIC. ABUIXKYILICTOCS 3apsKEHHON
[IpumeHeHue CHITbI AJIEKTPUUECKOTO 3apsijia). YaCTUIIBI, TMHUI
Jlopena. MarHuTHOTO TIOJISI.
5/5 | Pemenue 3amau MaruutHoe nosie. | YMeTb IPUMEHSTh CamocTosTenbHas
1o TeMe MOJIy4YE€HHBIE 3HAHUS Ha pabota. Pemenue
«MaruutHoOe IIPaKTHUKE. 3a7ad4.
TOJIeY.
1.2. DyleKTpOMaruuTHasi MHAYKIHUA (6 yacoB)
1/6 | sIBnenwue snektpo- | DnekrpomarautHa | Ilommmars cmbicn sBnenus | MccnemnoBaTh Tect. OOBSCHATD
MarHUTHOU UHAYK-| S MHIAYKIUSA. 3JIEKTPOMATrHUTHOM ABIICHUE SIBJICHHE DJICKTPO-
. MarauTHeld | MarHuTHBIN MHAYKIIH, 3aKOHd JJIEKTPOMArHUTH | MArHUTHOW MHJTYK-
MIOTOK. 3aKOH TIOTOK. SNCKTPOMATHUTHOH O MHIYKIUH. | [[MH. 3HATH 3aKOH.
ANEKTPOMATrHUTHOM MHAYKIHMH, MATHATHOrO OOBICHATE [IpuBouTH
- MOTOKA KaK (PU3HUECKOH OpHHIT TpumepsI
BEIIMYHHBI. .
NENCTBUSA MIPUMCHCHHS.
2/7 | HampaBienue Hamnpasnenue IIpumensiTh npasuio JleHna | reHepaTopa OOBsICHATH Ha
MHIYKITHOHHOT'O MHIYKITHOHHOT'O AL OIIPEACIICHIA DJIEKTPUUECKOTO | MpUMEpPax,
Toka. [IpaBuio Toka. [IpaBuio HalpaBJICHAA TOKa pHCYHKax
Jlenma. Jlenma. MHAYKIMOHHOTO TOKA. npasuio Jlenna.
3/8 | Camounnykuus. | SIBneHue OrmceIBaTh M OOBICHSTH Ouznyeckuit
NHAYyKTUBHOCTB. | CAMOMHIYKIIWH. ABJICHUE CAMOMHIYKIIHH. } UKTAHT.
I/IHI[yKTI/IBHOCTB, ITonmmartb cMbICT (I)I/I3I/I‘~I€CKOI/I HOHHTI/IH,
BEJINYMHBI (MHYKTUBHOCTB).
OIC YMeThb IpUMEHATH (OPMYIIBI (opmyisr.
CAMOMHIOYKIHH. IpH PEIICHUM 3a7a4.




419 | Hucmpyxkmaoic DJIEKTPOMarHuT- OnuceiBaTh U 00BSACHATH JlaGopaTopHas
no Th. Hasl UHAYKLHS. (usnueckoe sIBICHUE paborta.
Jlabopamopnasn 3J€KTPOMAarHUTHOM
padoma Ne2 UHIYKIHH.

«3yuenne
SIBIICHUS
3JIEKTPOMArHuT-
HOM MHAYKIIV.

5/10 | Dnektpomaraur- | DaekTpoMarHuTHO | [IOHMMATBL CMBICIT HaBatb onpene-

HOE TI0JIE. e moJie. DHeprus (U3HYECKUX BEIIMUNH JICHUSI SIBIICHUM.
MarHUTHOTO MOJS. | «3JEKTPOMArHUTHOE YMeTh OOBSICHUTD
TI0JIeY, «OHEPTHs PUYUHBI MTOSBJIC-
MarHiTHOTO TIOJIS. HUSl DJIEKIpoMar-
HUTHOTO TIOJIA.

6/11 | Konmponvnaa MaruutHoe nosie. | YMerb IPUMEHSATH KonTponbnas
padoma Nel DNEeKTpOMarHuTHa | MOJIyYE€HHBIE 3HAHUS Ha paborta.
«MarautHoe S UHIYKIIHS. MIPaKTHKE.
noJe.

ONEeKTpOMarHur-
Hasl UHIYKITUS.
Tema 2. Kosieoanus n Bostnbl (11 yacoB)
2.1. DiekTpoMarHuTHble Koslebanus (3 yaca)

1/12 | CBobGoaHbIE U OTKpbITHE IMonumarp cmeicn ¢pusn- | Habmonats duznueckuit
BEIHYKJICHHBIC DJICKTPOMAr-HUTHBIX | yeCKHUX SIBJICHUI: CBOOOA- | OCHMJUIOTPAMMBI | TUKTAHT. J[aBaTh
JNeKTpoMaruuT- | Konebauuii. HBIE U BBIHYXKJCHHBIC TapMOHUYECKUX | ONPEACIICHUS
Hble Konebanus. | CBOOOMHbIE 1 3JIEKTPOMArHUTHBIE KoJie0anuit KoJie0aHui, npu-

BbIHYKICHHRIC KoJeOaHusl. CHUJIBI TOKA B BOJIUTDH MIPUMEPHI.
SJICKTPOMAIr-HUTHBIC
KoJIe0aHwMsl. TeTH.

2/13 | KonebarenbHblii | YcTpoiicTBo 3HaTh yCTPOHCTBO ®opmHpoBarh OOBSICHSTH
KOHTYD. KOJIE0ATENbHOTO KOJe0aTebHOTO KOHTYPA, HEHHOCTHOC paGory
HpeBpameHHe ;(TOHTypa. XapaKTEePUCTUKHU 3 OTHOLICHHUEC K KOJIeGATEILHOIO

peBpaleHNe SHEPTHN | 3IEKTPOMArHUTHBIX KOJIEOaHUH. M3y4aeMbIM Ha
SHEpruu Ipu B KOJIEOATENEHOM OGBACHATH TIPEBPAILIEHHE ypoKax (hu3HKH KOHTYypa
BHCKTpOMaFHI/IT- KOHTYPC. OHEPIuu Npu
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HBIX KOJIeOaHUIX. | XapaKTepUCTUKU 3JIEKTPOMAarHUTHBIX 00BeKTaM U
OJIEKTPOMAarHuTHBIX KOJIEOaHUAX. OCBAUBAEMBIM
KoJIeOaHuH.
= ” BUJIaM
3/14 | IlepemeHHBIi HepemeHHbIH TOK. IHonumate cMbICI OOBACHATD
. Tonyuete . NEesATETbHOCTH
INEKTPUYECKUIN (bu3nuecKoil BeTUYNHBI HOJIyuYeHue
TOK < DEMITHOTD TOKa. (mepeMeHHBIHN TOK) MePEMEHHOT0
) Ypasuenne J/1C, p ) p
HaIpsHKEHUS 1 CHUJIBL TOKa A
JJISI IEPEMEHHOT0 IPHUMCHCHUC.
TOKa.
2.2. llpou3BoaCTBO, Nepeaaya U HCNOJIb30BaHNeE YJIEKTPHUYeCKOi YHepruu (4 yaca)

1/15 | I'enepupoBanue | I'eneparop IMonuMaTh IpUHIKT dopMupoBaTh OOBACHATD yCT-
3IIEKTPUYECKOU IIEPEMEHHOI0 TOKa. | ACHCTBHUS reHepaTopa LIEHHOCTHOE POICTBO U MpU-
srepruu. Tpanc- | TpanchopmaTopsr. | TEPEMEHHOTO TOKA. OTHOILIEHHE K BOJUTH IIPUMEPHI
(dopmaropsl. 3uaTb yCTpolicTso U U3y4aeMbIM Ha | IIPHUMEHEHUS

TIIPUHIAUII JCUCTBUA
DHHLHIT 1 ypokax Gu3uku | TpanchopMmaTopa.
TpaHcdopmaropa
o0BeKTaM u
2/16 | Pemienue 3amauy Tpanchopmaropsl. | YMeTh IPUMEHATH Pewrenue 3anau.
OCBaMBaEMbIM
no teme: «T'panc- MOJTyYeHHBIC 3HAHUS Ha BIIAM
dbopMaTopsI». MIPaKTHKE.
JeATEeTbHOCTH
3/17 | IlpousBoactBo u | IIponssoncrso 3HaTh CIIOCOOBI OGBsiCHSTE
HCIIOJIE30BAaHUE OIEKTPOIHEPTHH. MIPOU3BOJICTBA Tpouecc
9 Tumer IpOU3BOACTBA
BJIEKTPUUECKOU N 3neKkTposHeprun. Haspars N
DJICKTPOCTAHIINHU. o DJICKTPHUUICCKOU
SHEPTUH. oBbImCHNE OCHOBHBIX IOTpeOUTENeH SHEPrUH U IpH-
3¢ HEKTHBHOCTH JJIEKTPOIHEPIUH. BOJIUTH NIPUMEPHI
HUCIIOJIb30BaHU HCIIOJIb30BaHUs
QJICKTPOOHEPTUU. OJICKTPOSHCPTHH.
4/18 | Tlepenaua [lepenaua 3HaTh CrIOCOOBI NIEepeaun DuzryecKuii
QJIEKTPOIHEPTHU. | ICKTPOIHECPTHH. ANEKTPOIHECPTHH. JAKTAHT. 3HATH
MpaBujia TEXHUKU
0€30MacHOCTH.
2.2. DJIeKTPOMArHUTHbBIE BOJIHBI (4 yaca)
1/19 | Dnekrpomaruut- | Teopus Makcsemia. 3HATh CMBICT TEOPUHT Habnronate Ymerpb
Has BOJIHA. Teopus MakxkcBemna. OOBSCHATD SIBJICHUE 000CHOBAaTH
o JAaJIbHOACUCTBHUA U
CgoiicTBa N BO3HUKHOBEHUE U UHTEephEPEHIIUN | TEOPUIO
OIM3KOIEHCTBHS.
IIEKTPOMATHUT- | BosHuKHOBEHHE 1 pacrpocTpaHeHue ANEKTpOMAarHuT- | Makcesa.
HBIX BOJIH. pacnpocTpaHeHHe OJICKTPOMArdHuTHOI'O ITOJIA. | HBIX BOJIH.
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DJIEKTPOMATHUTHOTO OmnuceiBath u 00bsAcHATh | MccnenoBarh
nonst. OCHOBHBIE OCHOBHBIE CBOMCTBA CBOICTBa
CBOHUCTBa

S TEKTPOMATHHTHEIX JIEKTPOMArHUTHBIX BOJIH. | 3JIEKTPOMArHUT-
BOJIH. HBIX BOJIH C

2/20 | Ilpunuun paguo- | YCTPOWCTBO U OnwuceiBath U 00bACHAT, | [TOMOLIBIO 3HATh CXEMY.
TenedOHHOM MPUHIIATT JEHCTBUS | TPUHITUIIBI PATUOCBSI3H. MOOHMJILHOTO OOBICHATD
CBS3U. paguonpuéMHUKa | 3HATB YCTPOMCTBO U TenedoHa. HaJIM4ue Kaxa0ro
[Ipocrelimmuii A.C.Ilonosa. MPUHIIUI JEHCTBUS 3JIEMEHTA CXEMEL.
paguonpueMHuK. | IIpuHIMIBL paguonpUEMHHUKA Occe «bynyiee

pasuoCBsI3H. A.C.Ilonosa. CPEZCTB CBSZM.

3/21 | Pagmomokarus. [Jenenue paguoBoiH. OmnwuceBath GU3NICCKUE Tecr.

HOHHTI/Ie o Hcnons3oBaHne BOJTH SIBJICHUSA: paCIIPOCTPAHCHUC
B paarOBCIIIaHUH. a/IMOBOJIH, paaArOJOKaIIs.

TCJCBUICHHIH. mezl[OJIOK:;m. Ilzlff[I/IBOJJI/ITL ﬁpflMepH: !

PazButhe cpencTs | [ipuvenenne IPHMEHEHHE BOJIH B

CBs3H. paauoyIoKauu B PpaauoBCIIaHNH, CPECACTB CBI3U
TCXHHUKE. HpI/IHHI/IHbI B TCXHUKE, paanOJIOKallu1 B
IpuéMa U NOJIy4eHUs texHuke. [lonumarnb
TCICBU3HOHHOTO TIPUHIUIIBI TpUEeMa U
I/1306pa)K€HI/I$[. NOJTy4CHUS TCICBU3UOHHOT'O
PasButHe cpencts M300pasKeHMSL.
CBs3MU.

4/22 | Konmponvnasn OnextpoMarHuTHbl | IIpuMenaTs GopmyInbl KontponbHas
padoma Ne2 e KojeOaHus U IIPY PELICHNN 3a]au. pabora.
«QnekTpomar- BOJIHBI. YMeThb NIPUMEHSTh
HUTHBIE MOJTy4YeHHbIE 3HAaHUS Ha
Kosie0aHus 1 MIpaKTHKE.

BOJIHBI»
Tema 3. Ontuka (18 yacos)

3.1. CBetoBble BoJHbI (10 yacoB)

1/23 | Ckopocth cBeta. | PasButue B3mis0B | 3HATH pa3BUTHE TCOPUHU [TpumMensaTh Ha | YMETh OOBACHHUTD
Ha IPUPOAY CBETA. | B3IVIIIOB Ha IIPHUPOLY MPaKTHUKE HIPUPOJY BO3HUK-
I'eomerpnueckas u | ceera. [IoHMMAaTh CMBICTT | 3aKOHBI HOBCHMN CBETOBBIX
BOJIHOBAsSI ONTUKA. | (PU3HUYECKOTO MOHSTHS OTpaXKeHHs 1 SBIICHIN, OTpee-
OmnpenencHne (CKOpOCTB CBeTa). npenomneHns | O oA CKOPOCTH
CKOPOCTH CBETA. CBETa NpHU caera (OmBITHO
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pPEIICHNHU 3a1a4.

000CHOBaHUE).

2/24 | 3akoH oTpaxkeHus | 3aKoH oTpaxeHus | IloHmmaTh cMbICH Pemenue
cBeTa. Penrenne ceera. [loctpoenue (usnuecKuX 3aKOHOB: TUIIOBEIX 3a4a4.
3a/1a4 Ha 3aKOH U300paKEHUI B npuHIuI ['Iofrenca, 3aKoH
OTpa)KEHME CBETA. | INIOCKOM 3epKane. | OTPAKCHI CBCTA.

BeimonusaTe noctpoenue
M300paKCHUN B TUIOCKOM
3epkase. Pernars 3amauu.

3/25 | 3akoH npesom- 3akon npenomieHnst | [IoHMMATH CMBICI dusnueckuit
JICHUS CBETA. CBCTa. (U3UYECKUX 3aKOHOB JTUKTAHT, paboTa
Pemienue 3amau Ha OTHOCHTCHBVHHﬁ 1 (3aKOH MpeTOMJICHUS C PUCYHKaMH.
3aKOH IIpe- abcoMmOTHbIH cBeTa). BeImonHaTh
JNIOMJICHHS cBeTa, | loKasareib [IOCTPOEHUE

HPETIOMIICHHSI. H306paKeHHUIL.

4/26 | Hucmpyxkmaorc W3mepenne BBIONHATE H3MEpeHHst JlaGoparopHas
no Th. MoKazaress MOKa3aTeNsl MPETOMIICHHUS paborTa.
Jlabopamopnasn MPETOMIIEHUSA CTEeKJIa.
paooma Ne3 CTEKJIA.

«3mepenue
MOKa3aTens
IpETOMIICHUS
CTEKJIay.

5/27 | Jluusa. Bujpl muns. 3HATBh OCHOBHBIE TOUKH | CTpouTh 1306pa- Dduznueckuii
[TocTpoenue ®opmya TOHKOH auH3bL. [IpUMeHsTh KCHHA, IABACMBIC | npgraHT, paboTa
N300paxeHus B miH3bl. ONTHYECKAs | (hopMyItbl JHH3BI IPU e PUCYHKaMH.
e cua 1 poKycHoe R THIBATh paCCTOﬂH_I/Ie

OT JIMH3bI 10 U30
PACCTOAHHE JIMH3DL. BeimonsaTe IMOCTPOCHUEC OpakeHHs IIpe-MeTa
ITocTpoenue o
N M300paXeHM B TUH3E. PaccuntsiBath
H3o6pinceHHH B ONTHYECKYIO CUITY
TOHKOH JIMH3C. nn3e1. U3MepsaTs
YBenuyeHue JIUH3bL. (bOKyCHOE pacCTOSIHH(
JIMH3bI
6/28 | Iucnepcus cBera. | Jlucnepcus ceera. | Ionmmars cMbica HaGronate
(1)I/I3I/I‘~IGCKOFO SABJICHUA ABIICHHUE

(mucnepcust cBeta). OOBICHATH
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o0pa3zoBaHue CILIOLUIHOTO TG PaKITIN
CIIEKTpA NPU IUCHEPCHH. CBETA.

7/29 | Untepdepennus | Uatepdepeniius. IoHumaTk cmbICT 5 OnpenensTs JaBatb
CBeTA. Jlubpakuus cera. | PusHICCKOro ABIEHNI: criekTpabibie | OTIPCACTICHHS
Hudpaxmus g%Tep(bep CHLLILA, AM(PAKLIA. r TOHSITUH.

'BACHSTDH yCJIOBHE ToydeHus | IPaHUIbI
CBCTA. YCTOHYHMBON 4yBCTBUTEIIb-
MHTEP(EPEHINOHHON KAPTHHBL. | oCTH YelIoBe-
8/30 | MMonspuzanus EctecTBeHHbIH 1 IToHuMAaTh CMBICT PUBMIECKUX | (o oporo rriaag ¢ | JlaBath
CBeTA. MOJSAPU30BAHHBIN | TOHATHH: CCTCCTBCHHBIM 1 TTOMOIIIBIO OIpeIeIIeHUS
cger. [Ipumenenne (OVIPHIOBATHBIH CBCT. TTOHSTUH.
IIpuBoauTh NpUMEpPHI T (HPaKIIIOHHO
HOIAPU30BAHHOTO | npymenenus NOMSPHBOBAHHOIO il pelIeTKy.
CBCTa. CBCTA.

9/31 | Pemienue 3amau Ontuka. CBeTOBbIE | YMeETh IPUMEHSTh Pewrenue 3anau.
10 TEME: BOJIHBI. MOJTyYeHHBIC 3HAHUS Ha
«OnTuka. MIpaKTHUKE.

CeToBBIC
BOJIHBDY.

10/32 | Koumponvnasn OnTuka. CBeToBble | YMeTh IPUMEHATH KonTpoabHas
paooma Ne3 BOJIHBI. IIOJIyYCHHbIEC 3HAaHUS Ha pabora.
«Onruka. IIPaKTHKE.

CeToBBIE
BOJTHBIY.

3.2. DjieMeHTBI TEOPHH OTHOCHTEJIbHOCTH (3 yaca)

1/33 | [ocrynars [Toctynatel Teopun | 3HaThL OCTYIaThl TeOpUH | PaccuuThiBaTh
TEOpPUH OTHOCHUTEIIBHOCTH | OTHOCUTEIBHOCTH SHEPTHUIO CBS3U
OTHOCHUTEIIbHOCTU. | DUHINTEIHA. DWHIITEHHA. CHUCTEMBI TEJI 110

2/34  |PensaTHBHCTCKHIA PenstuBucrckas [Honumare cmebIC nedexTy mMacc.

3aKOH CJIOKEHUS JTUHAMUKA. MOHSITUS «PETSATUBUCTCKAS
CKOpPOCTEH. JUHAMUKay». 3HATh
3aBUCHUMOCTD 3aBUCUMOCTH MAacCChI OT

SHEPIrUU TeJla OT
CKOpPOCTH €ro
JIBUOKCHUS.
PenstuBucrckas

CKOPOCTH.
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JWHaMHKa.

3/35

CBsi3b MEXTY
MacCoOH U
SHEPrueHn.

3aKoH
B3alMOCBS3U
MacChl U YHEPTUU.
DHEprusi NOKOs.

3HAaTh 3aKOH B3aHMOCBSI3H
MacCCBI 1 DHCPI'uu,
IMOHATHUC «OHCPTHUA
IIOKO».

3.3. U3iryuenue u cnekTpsl (5 4acoB)

1/36 | Buapl uzinyueHuii. | Buasl usnydennii n 3HaTL 0COOEHHOCTH HaOmronats OOBICHATD
[Ixana UCTOYHHKOB CBCTA. BHJIOB U3JIyYCHHUM, IIKALy | JIMHEWYaThIC LIKaILy
3IeKTpoOMarHuT- | LIKama s1ekTpo- AJIEKTPOMArHUTHBIX BOJIH. | CIIEKTPBHI. 3JIEKTPOMArHMT-
HBIX BOJIH. MartuTHBIX BOJIH. PaccuuThIBaTh | HBIX BOJIH.

2/37 | CrekTpsl 1 Pacnpenenenue 3HATh BUIbI CIIEKTPOB 4acToTy U JlaBaTh
CIICKTpaJIbHBIC PHEPTHUH B CIIEKTPE. HU3JIy4CHUS B CICKTPHI JUTMHY BOJIHBI Ka4eCTBECHHOEC
anmnaparsl. Busbr Bupr ciekTpos. HOTJIOIIEHUS. HUCIYCKAaeMOro 00bBsiIcCHEHHE
CIIEKTPOB. CrieKTpasbHble CBETA NpH BHJIOB CIIEKTPOB.
CreKkTpanbHpii o apatel. Iepexoae aroMa

CreKTpaJIbHbIN aHAU3
aHaJIN3. 13 OJIHOTO
1 €T0 IMPUMC-HCHUEC B
CTAIllMOHAPHOTO
HAYKE U TEXHVIKE.
COCTOSTHUS B
3/38 | Hucmpyxkmasic CrnoiHsie u YMeThb NpUMEHSTh JlaboparopHas
. oe.
no Th. JTUHeNJaTele MOJIy4YE€HHbIE 3HAHUSI Ha ApyT pabora. PaboTa ¢
Jlabopamopnasn CIIEKTPBI. MPaKTHKE. PUCYHKaMHU.
paboma Ned
«Habmronenue
CIUTONITHOTO U
JIMHEN4aToro
CIICKTPOBY.

4/39 | UudpakpacHoe u | UudpakpacHoe u 3HaTB CMBICT PU3MYECKUX Hanucats
ynbTpaduomne- ynbTpadHroIeToBOE | MOHSTHIT: HHpaKpacHOe COOOIIICHHE.
TOBOE M3JIyUEHHMs. | U3TY4YEHUS. M3ITyHeHNE, YIbTPadHoNeToBo|

M3ITyYeHHE.

5/40 | PenTreHoBcKHe PentrenoBckue 3HATH PEHTIEHOBCKHE JIYYH. Tecr.

JTy4H. ay4n. Bugsl IprBoauTh IpUMEpBI
BHCKTpOMarHI/ITHLI IIPUMCHCHUSA B TEXHUKE

X U3Jy4YEHUH.

Ppa3IMYHbIX BUAOB

SJICKTPOMAIrHUTHBIX
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U3JIy4CHHH.

Tema 4. KBantoBas ¢pusuka (12 yacos)

4.1. CBeToBble KBaHThI (3 yaca)
1/41 | ®oroaddexr. VYpaBueHue IloHUMATDb CMBICI SIBIICHUS Hab6mronars 3HaTh HOPMYIIHI,
YpaBHeHHE DUHIITEHHA IS ;HemHerO boroddpexra. (boTosaeKTpHU- IPaHHIIBI
o ) HaThb 3aKOHBI (DOTOD CKTa, )
OHHIITENHA. doroaddexra. oL boTos0 4ecKkuii 3PPEeKT. | MPUMEHEHUS
YpaBHEHUE DHHIITEHA JUIA
botodddbexta. OGBICHATS PaccuutbiBath 3aKOHOB.
3aKkoHbI hoToaddexTa ¢ MaKCHUMAaJIbHYIO
KBAaHTOBOU TOUKH 3pcHud, KI/IHCTI/I‘IGCKYIO
MMPOTUBOPCUUEC MECIKAY OIBITOM BHGpFI/IIO
i TOpHEi. 3JICKTPOHOB MU
2/42 | ®OTOHBL. ®DOTOHBI. 3HaTh BEIMYUHEI, dOuznueckuit
ADAKTEDIS . doToaekTpuye .
XapakTepu u HUKTaHT.
PaKTCPU3YIOI c-KoM 3¢ dekTe a
cBoiicTBa (hoTOHA: Macca, Pemenue 3amau
CKOPOCTB, JHEPIVI, 10 TEeME.
HUMITYJIBC.
3/43 | Ilpumenenue [Tpumenenwue 3HaTh yCTPOHCTBO U MPHHIUII OOBACHATD
dororddekra. (OTO3JIEMEHTOB. ACHCTBHA BaKyyMHbIX 1 YCTPONCTBO U
MOJYTIPOBOAHUKOBBIX TOHELIT
(oroanemenToB. OOBICHATD Pv 1
KOPILYCKYJISIPHO-BOJIHOBOM ACUCTBUA
nyanusM. Ilonumartes cMbICH (bOTOBJ‘IeMeHTOB 144
runotessl 1e bpoiins, IPUBOIUTH
MPUMEHSTH (HOPMYIBI IPU IPHMEpHI
pewmenuu 3agad. IIpusoguts
PUMEHEHUS.
IPUMEpPBI IPUMEHECHHUS
q)OTOZ')HGMGHTOB B TCXHUKCE,
MIPpUMEPLI BSaHMOHGﬁCTBHﬂ
CBCTa U BCIIECTBA B IPUPOAC U
TCXHHUKE.
4.2. Atomuas ¢pusuka (3 yaca)
1/44 | Ctpoenue atoma. | OmbBITHI Iouumarse cmbicn pusndecknx | OOBICHATH Tect. 3HaTh
OnbITH Pesepdopna. ABJICHHUM, IIOKA3BIBAIOIIMX TTPUHIIHIT MOJIETH aTOMA,
CJIOXKHOE€ CTPOCHHUE aToMa. o
Pesepdopna. Crpoenue atoma JENCTBUA OOBSICHSITh OIIBIT.
3HaTL CTpOCHHUEC aToOMa 110
o Pesepdopay. Pesepdopy. Jazepa.
2/45 | KBanTtoBble KBanToBbie IlonumaTh KBaHTOBbIE Habmonars 3HaTh KBAHTOBLIE

noctynatsl bopa.
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nocrynatsl bopa.

nocrynatsl bopa.

Hcnonws3zoBars nocrynatsl bopa
IUIs1 OOBSICHEHNSI MEXaHN3Ma
HCITyCKaHUs CBETA aTOMaMH.

3/46 | Jlasepsi.

CBoiicTBa
JIa3epHOTO
W3IIy4YCHHUS.
[Ipumenenue
naszepos. [Tpunnun
JEUCTBUSA J1a3epa.

VIMeTs NOHATHE O BBIHYX-
JIEHHOM MHIYLUPOBAaHHOM
M3y4yeHUH. 3HATh CBOWCTBA
JIa3€pHOTO U3IIy4EHUS,
TIPUHIUIT IEUCTBUS JIa3epa.
IIpu-BoauTh IpUMEPHI
NIPUMEHEHNUs Jla3epa B
TEXHHKE, HAYKE.

JICUCTBUE J1a3epa

noctynatel bopa.
Pemenue
TUIIOBBIX 3a7a4.

3HaTh CBOMCTBA
JIA3€PHOTO U3ITY-
YEHUs1, TPUHIUTT
JICUCTBUA Jla3epa.
[IpuBoauTh
MIPUMEPbI
MIPUMEHEHUS.

4.3. ®u3uKa aTOMHOI0 [

pa (6 yacoB)

1/47 | Ctpoenue [IporonHo- IMounmathb cMbICH Habmosats Tpeki | 3HaTh CTPOCHUE
aTOMHOT'O si/Ipa. HEUTpPOHHAs (pu3HYCCKIUX MOHSTHIA: anb(a-yacTul B aTOMHOTO si/Ipa.
S nepHble cuIbI. MOJIEJIb SIpa. CTPpOCHME aTOMHOTO s17pa, ;21\;[;5: iﬂggzgfa'

SIaepHbIE CUIIBL. sinepHble cuibl. [IpuBoauts ﬂzlepmfe p
MpUMEPHI CTPOCHUS AJIEP S
XUMHNYECCKHUX DJIEMCHTOB. OMOIIBIO

2/48 | DHeprus cBs3U DHeprus CBs3u IonuMaTth cMbICI cuerunka efirepa. | DELICHHE

aATOMHBIX SIJIED. sapa. Jledexr (U3HYECKUX TIOHATHH: PaccunThiBaTh TUTIOBBIX 3a/1a4.
macc. SHEPTUS CBSI3U AIpa, SHEPTHUIO CBA3H
I[G(beKT Macc. %TOMHI)IX Aaep.

3/49 | 3akon [lepuon ITorumarts cMBICH 9;;?:1$T§c3060m— JaBatb onpene-
PAIIIOAKTIIBHOIO noJTypacmaia. (bu3HUeCKoro 3aK0Ha JAoIyocs TIpH JICHHE TTeproJIa
pacmana. 3akoH (3aKOH paMOAKTUBHOTO PaIMOAKTHBHOM noiypacmnaja.

PaAMOaKTUBHOIO pacnana). pacnaze Pemenue 3anau.
pacmaja.

4/50 | Snepubie SAnepubie peakuu. | Pemats 3axaun Ha cocTas- Ornpenenarsb Tect. 3HaTh, KaKk
peaxiuu. Jenenue siapa JICHHE 5]ICPHBIX PEAKLIMiL, TIPOYKTHI OCYIIIECTBISETCS
[enenue snep ypana. [lenHbie OUPCACICHIE HEHSBECTHOTO 291 (S0)3 (0)1 yrpasisemas

DJICMCHTA pCaKIUuu. OOBIACHATH
ypana. llemHbie SUICPHBIC PEAKLUN. | nenepme sizpa ypana, nennyro | PCAKIIHH. peaxuus B
SIIEPHBIE SInepHsIil peakTop. | peakuuio. OGBACHATH Brruucnars SIAEPHOM
peaxiuu. OCYILECTBIICHHE YNPABIAEMO | YHEPTHIO, peakTope.
SInepHsIit PEaKIMU B s1JIEDHOM PEAKTODE. OCBOOOXKTAFOLLLYFOC
peaxTop. S TIPU SIICPHBIX
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5/51 | Ilpumenenue [Ipumenenue IIpuBoaNTE NPUMEPEI peaKkuusx. [IpoekTt

SIICPHOM SHEPTUH. | AACPHOM dHEeprum, | MCTOTESOBAHUA SAACPHOM «DKoIorus

OHEPIruu B TEXHUKE, BIIUIHUA
buonornueckoe buonorunueckoe y HCITIOJIb30BaHUS

N N panvoaKTHBHBIX U3ITyYCHUI Ha o

ACUCTBUE ACUCTBUE KMBBIE OPTaHU3MBI, HA3BIBATh aToOMHOU
paaOaKTUBHBIX paadrnOaKTHUBHBIX CIIOCOOBI CHUIKEHHS 3TOTO OHEPIrum».
U3ITy4eHUH. U3ITy4eHUH. BiusiHusL. [IpHBOMTE pUMEpBI

3KOJIOTHYCCKUX npo6neM npu

paboTe aTOMHBIX

3J'IeKTpOCTaHHPIﬁ U1 HA3bIBATh

CIOCOOBI PEIICHUS ITUX

pooIIeM.

6/52 | Konmponvnas CBeToBbIEC KBaHTHL. | YMeThb IPUMEHATH KoHnTpoabHas
paooma Ned ®du3rka aTomMa u MOJTyYeHHBIC 3HAHUS Ha pabora.
«CBeTOBEIC aTOMHOTO S7pa. MPaKTHKE.

KBaHTHI. OH3uKa
ATOMHOTO SIJIpay.
4.4. Jnementapusblie yacTunbl (1yac)

1/53 | ®usuka Tpu otana B pasutuy | 3HATH pa3aIudue TPEX 3HaTh BCce
3JI€MEHTaPHBIX busuxn ATaroB pa3BUTUS (DU3HKHU CTaOUJIbHBIC

3JIEMEHTapHbIX
YaCTHII. AIIEMEHTAPHBIX YACTHII. JJIeMEHTapHbIE
qacTHUI. OTKpLITI/Ie
TIOTPORE. HMeTs TTOHSTHE 0 BCEX YACTHUIIBI
AHTHUYACTHUIIBL. CTaOWJIbHBIX
OTKpEITHE HSHTPHHO. | 3]IEMEHTAPHBIX YaCTUIIAX.
Knaccudukarms
SJICMCHTAPHBIX
yactull. B3anmueie
TIpeBpAICHUS
3JIEMEHTapHbBIX
yactuil. KBapku.
2/54 | Enunas OyngameHTanbHbl | OOBACHATH (HU3UUECKYIO Ilonnmars PaGora ¢
busnueckas € B3aUMOJICHCTBHUSA. | KAPTUHY MHpAa. LCHHOCTH HAYIHOTO | 146 TprriamMm.
IIO3HAHUA MI/Ipa HC
KapTUHA MHpa. Enunas
BOOOIIIE TSt
Pusnueckas 4eJloBEYeCcTBA B
KapTUHA MHpa. 1IeJI0M, a JUIs

3/55 | ®uszuka n ®usvika 1 NMeTs nipeicTaBiieHne o KaxJoro Harmucars

HAay4YHO- actponomus. QUsHKA | 10N KaKOH PeIIAKOIITIA obyuarormerocs COOOIIEHHE.
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u 6uonorus. dusuka u

TEeXHUYecKas BKJIaJl BHOCUT JIMYHO, LIGHHOCT

peBOJIIOI_II/IH. TCXHHKA. 9HepI‘CTI/IKa. COBpeMeHHaSI (bI/I3I/IKa B OBJIaACHUA
Co3maHne MaTepranoB METO/I0M Hay4YHOI'O
C 3aJaHHBIMH HaquO-TeXHquCKyIO TIO3HAHUA IJIs1
cBolicTBaMHU. PCBOJIIOLHIO. JOCTHKEHHUSI
ABTOMAaTH3aLUA ycmexa B Tr000M
IIPOU3BOJICTBA. BHJIE IPAKTHUYECKOHN
dusuka u JCATCIBHOCTH.
nHdopmaruka.
MNurepHer.

4/56 | Ctpoenue Connevnas 3nartb ctpoenue Conned- | Habmronath Pabotath ¢
ConneuHoit cucrema. HOM cucreMbl. OnuceiBaTh | 3Be37bl, JIyHy U | atiacom
CHCTEMBI. JIB)KEHUE HEOECHBIX TeJl. | MUIAHETHI B 3BE3IHOTO HebA.

5/57 | Cucrema 3emuisi- | [Inanera Jlyna — 3HaTBh CMBICI IOHATHUH: TEJIECKOIL. Tecr.

Jlyna. €/IMHCTBEHHBIH IUIaHeTa, 3Be3/a. Habmonate
CIYTHUK 3EMJIH. COJIHEYHBIE

6/58 | OOwwue ceenenns | CouHIE — 3BE3/A. OmnuceiBath CoJHIIE KaK MATHA C Tecr.

o ConHue. WCTOYHHK JKU3HU Ha IIOMOILBIO
3emuie. TEJIECKONa U

7/59 | Ucrounuku Hcrounukn 3HATh UCTOYHUKU COJIHEYHOTO 3HaTh CXEMY
SHEPTUU U sHeprun ConHIIA. | SPHEPTUU U MPOLECCHI, JKpaHa. CTPOEHUS
BHYTpEHHEE Crpoenue ConHIla. | MpOTEKAIOIINE BHYTPU Hcnons3oBars Comnnra.
CTpOEHHE CosHra. WuTepher mis
CoumHria. IIOMCKa

8/60 | dusnueckas 3B&37151 U [IpuMeHATh 3HaHKE u300paxkeHuid | Tecr.
IIpUpoaa 3BE3 1. HCTOYHUKHU UX 3aKOHOB (pM3MKM 115t KOCMHUYECKUX

DHEPIrUH. 0O0BSICHEHUS IPUPOIBI 00BEKTOB U
KOCMHMYECKHX 00BEKTOB. HHpopMarmn 06

9/61 | Hama l'anmaktuka. | [amaktuka. 3HATDH MOHATHS: nx @OpoHTANBHBIN
IIpoctpanctBenHb! | Beenennast. raJIaKTUKa, Halla OCOOEHHOCTAX. | ompoc. TecT.
€ MacITa0bl T"anaktuka, Becenennas.

Hab01aeMoi HMmeTp nipeacTaBieHue o
Bcenennoi. cTpoeHun BceneHHou.

10/62 | Ipoucxoxrenre 1 IIpoucxoxnaenue n | Umers npencrasieHus o OpoHTAIBHBIN

SBOJIIOLIUSI sBosironvst CosHIA | IPOUCXO0XKIEHUU U orpoc.
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TaJlakTUK U 3B€3[. | U 3BE3. sBosoninu CoJHIa U
OBOJIIOIHS 3BE3T; BOIIONUN
Bcenennoii. Bcenennoii.
11/63 | Pewenue 3ananuii 3Hath Quznueckue Hcnone3oBare | Pemenue
EI'D 3aKOHbI U TECOPUHU. HNutepner 3aganuii OUIIN.
12/64 | Pewenue 3amaduii 3HaTh (u3HUecKue Pemrenue 3amaunii
EI'D 3aKOHbI U TEOPUHU. OUTIN.
13/65 | Pemenue 3ananuii 3Hath Quznueckue Pemenne
EI'D 3aKOHbI U TEOPUHU. saganu OUIIN.
14/66 | Peiienue 3amanuii 3HaTh Qu3nUecKkue Pemenne

EI'D 3aKOHbBI U TEOPUU. 3amanu OUIIN.

1/67 | Peseps

2/68 | PezepB

PeKOMeH)IaIIHI/I 10 O €HKE 3HAHUH U yMCHl/Iﬁ Yualmuxcs

OneHka TeCcTOBBIX 3aJaHMii
HpI/I TECTUPOBAHNU BCC BEPHLIC OTBCTHI 6epch;1 3a 100%, TOrJa OTMCTKA BBICTABJIACTCSA B COOTBCTCTBUHU C Ta6J'II/II_IeI711

IIponeHT BHINOJTHEHHS 32/1aHUSA OTMmeTKa
95% u 6onee OTJIMYHO
80-94% XOPOIIO
66-79% YIOBJIETBOPUTEIHHO
MeHee 66% HEYJIOBJIETBOPUTEILHO

OueHka yCTHBIX OTBETOB
OueHka 5 cTaBUTCS B TOM ciyd4ae, €CIIM YYall[MHCS MOKa3bIBaeT BEPHOE MOHMMAaHUE (DU3MUECKON CYITHOCTH pacCMaTPUBAEMBIX SIBJICHHUHA H
3aKOHOMEPHOCTEH, 3aKOHOB M TEOPH, JAaeT TOYHOE OMPEJEICHHUE M HCTOJIKOBAaHWE OCHOBHBIX TMOHSTHN M 3aKOHOB, TEOPH, a TaKXe MPaBHIIbHOE
onpeaeneHue (U3NYECKUX BEITUYHMH, UX EIUHHII U CIHOCOOOB M3MEPEHHS; MPABUIBHO BBITIONHSIET UYEPTEkKHU, CXEMbl U TpadUKH;, CTPOUT OTBET IO
COOCTBEHHOMY IIJIaHy, COIMPOBOXKJIAET PAcCKa3 HOBBIMH NMPUMEPAMU, YMEET MPUMEHSATh 3HAHUS B HOBOW CHUTYaIlMH TIPH BBIMOJTHEHUU MPAKTUUECKUX
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3aJJaHUIi; MOXKET YCTAaHABIMBATh CBSI3b MEX/Y M3Y4aeMbIM U paHee U3yYECHHBIM MaTepHajoM MO Kypcy GHU3UKH, a TAKKE C MAaTepPHaJIOM, YCBOSHHBIM IPU
U3y4YCHUU JIPYTHX PEIMETOB.

Ouenka 4 cTaBUTCS B TOM CIIy4ae, €CJIM OTBET YYCHHKA yJOBIETBOPSIET OCHOBHBIM TPEOOBAaHHSM K OTBETY Ha OLIEHKY 5, HO 0€3 MCIOJIb30BaHUS
COOCTBEHHOTO IIJIaHA, HOBBIX IPHMEPOB, O€3 NMPUMEHEHUS! 3HAHWH B HOBOM CHTYyaluH, 0€3 MCIIOJIb30BaHUS CBS3€il C paHee M3YYCHHBIM MaTepH ajoM,
YCBOGHHBIM MpPU HM3YYEHUHU APYTHX IMPEIMETOB; €CIIM YYalIMiCs TOMYCTWI OJHY OIIMOKY WM He OoJiee JBYX HEIOYETOB M MOXKET MCIPABUTH UX
CaMOCTOSATENIFHO MJIH C HEOOJIBIION MOMOIIBIO YUUTEIS.

Onenka 3 craBUTCS B TOM Cllydyae, €CIM YyYallWHCS NPaBUIBHO MOHUMAeT (U3UYECKYIO CYIIHOCTh PAaCCMATPUBAEMBIX SBICHHH U
3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS OTAEIbHBIE MPOOETbl B YCBOCHHH BONPOCOB Kypca (DM3HMKH; HE TNPEMATCTBYET IajJbHEHIIEMY YCBOCHHUIO
IIPOrPaMMHOT0 MaTepuala, yMeeT IPUMEHSTH MOJyYSHHbIE 3HAHUS TPU PEIICHUH MTPOCTHIX 331a4
C HCIIOJIb30BaHHEM TOTOBBIX (OPMYJ, HO 3aTPYAHAETCS NPH PEIICHUU 33jad, TPEeOYIOIUX MpeoOpa3oBaHUsi HEKOTOPHIX (HOpMyIr; nomycTHi He Oosee
OJTHOM TPYOO# M 01HOM HEeTpyOOoil OmMOKH, He OoJiee BYX-TpeX HErpyObIX HEAOUETOB.

Ounenka 2 cTaBUTCSA B TOM Ciydae, €CIIM y4allluiCs He OBJIaJesl OCHOBHBIMHU 3HAHUSIMU B COOTBETCTBUHU C TPEOOBAHHUSIMU U JONMYCTHI OOjbIle
OIIMOOK M HEI0UETOB, YeM HEOOXOANMO /ISl OLIEHKH 3.

OueHka MMCbMEHHBIX KOHTPOJIbHBIX padoT

Ouenka 5 craBuTCs 3a paboTy, BBIIOJIHEHHYIO MOJIHOCThIO 0€3 OIMOOK U HEI0UEeTOB.

Ouenka 4 craButcs 3a pa0dOTy, BBIOJHEHHYIO IOJHOCTBIO, HO TPU HAJWMYUHM HE Ooliee OJHOHM OMMOKM W OJHOTO Hexo4yera, He Oosee Tpex
HE/I0UETOB.

Ouenka 3 craBuTCs 32 pabOTYy, BHIMIOTHCHHYIO HA 2/3 Bcelt pabOThI MPaBUIIHBHO WU TIPH JOMYIICHUH He 0ojiee O HON rpyOoi ommbkw, HEe Ooee
TpexX HEerpyObIX OIMIMOOK, OJTHON HErpyOoil OMMOKU U TPEX HEJOUYETOB, IPU HAINYMH YETHIPEX -MISATH HEAOUYETOB.

Ouenka 2 craBurcd 3a paboTy, B KOTOPOH YHCIIO OUIMOOK M HEOYETOB MPEBBICUIIO HOPMY ISl OLIEHKH 3 MJIM IPAaBUJIBHO BBIMOJIHEHO MeHee 2/3
paboTHI.

Ounenka j1adopaTopHbIX padoT

OueHka 5 cTaBUTCS B TOM Cllydae, €ClIM y4Jallluics BBIIOIHUI paboTy B MOJIHOM 00BbeMe ¢ COOJI0IEeHMEM HE0OX0IUMOM MOCIIE0BaTEIbHOCTH
MIPOBEJICHUS OIBITOB U U3MEPEHMI; CAMOCTOSATENBHO U PAllMOHAIEHO MOHTHPYET HE00X0IMMOE 000PYAOBAHNE; BCE OIBITHI IPOBOAMT B YCIOBUSAX U
pexuMax, 00ecreunBaroINX MOTy4eHHe IPaBUIIbHBIX PE3yIbTaTOB U BBIBOJIOB; COONIIOIAeT TpeOOBaHUS MPaBUII OE30MIaCHOTO TPY/a; B OTYETE
MIPAaBUJILHO M aKKYPATHO BBITIOHSAET BCE 3aITMCH, TAaOIHIIbI, PUCYHKH, YEPTEKH, TpadUKH, BHIYUCICHHUS, IIPABUIILHO BBITIOJHSACT aHAIN3
MOrPEIIHOCTEN.

Ouenka 4 cTaBUTCS B TOM CiIy4ae, €CJIM YYalUICs BBIOJHUI paboTy B COOTBETCTBUHU C TPEOOBAHUAMHU K OIIEHKE 5, HO JOTTYCTHJI ABA-TpU
HezoueTa, He 0oJiee 0/1HOM HerpyOoii oIMOKK M OAHOTO HEJ0YeTa.

Ouenka 3 cTaBUTCS B TOM Cily4ae, €CJIM Y4alUuics BBIIOJHUI paboTy HE MOJHOCThIO, HO 00BHEM BBIIIOJHEHHOW YacTH TaKOB, UTO MO3BOJISIET
MOJIyYUTh IPABUJIbHBIE PE3YJIbTATHI U BBIBOJIBI, €CIIM B X0J1€ MPOBEICHUS ONbITa U U3MEPEHUI ObUIN JOMYIIEHbI OIIUOKH.

OueHka 2 cTaBUTCS B TOM CJIy4ae, €CIM YYallUiCs BBIMOJIHUI paboTy HE MOJIHOCTHIO U 00bEM BBITIOJTHEHHON pabOThHI HE MO3BOJISIET CAENATh
MIPAaBUJIBHBIE BBIBOJIBI, BEIYMCICHUS; HAOIIOACHUS POBOMIUCH HEMIPABUIBHO.
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Ilepeyenb omIMOOK

I'pyosie omuoku

1. He3naHue omnpeesieHuil OCHOBHBIX MOHSTUM, 3aKOHOB, ITPABUJI, TOJIOKEHUH TEOPUHU, POPMYJI, OOILENPUHATHIX CUMBOJIOB, 0003HAYCHHUS
(U3NYECKUX BETUYMH, SAMHULLY U3MEPEHUSI.

2. HeymeHue BBIICIATH B OTBETE INIABHOE.

3. HeymeHue npuMeHsTh 3HaHUS [Tl PEIICHHS 3a4a9 M 00bsCHEHHUS (PU3NYECKUX SIBIICHUI; HENPaBWIBHO C(hOpMyTUpOBaHHbBIE BOIPOCHI, 33 JaHHS
WA HEBEpHbIE OOBACHEHMSI X0/a UX pEIleHHs], HE3HAaHUE IIPUEMOB PELIeHUs 3aj]ay, aHAJIOTHYHbBIX PaHee PEIIEHHBIM B KJIACCE; OIIMOKH, TOKa3bIBAIOINE
HETpPaBUIbHOE MOHUMAaHKE YCIOBHUS 3a7a4l MM HEMIPABUIIbHOE HCTOJIKOBAHUE PEIICHUSI.

4. HeymeHnue 4uTaTh U CTPOUTH I'padMKU U IPUHIUIHATIBHBIE CXEMBI

5. HeymeHune moAroToBUTh K paboTe yCTaHOBKY HIIM JIAOOpAaTOpHOE 000PYI0BaHUE, TPOBECTH OIIBIT, HEOOXOIUMBIE PACUEThI MII HCIIOJIb30BATh
MIOJTyYEeHHbIE JJaHHbIE I BBIBOJIOB.

6. HeOpexxHoe oTHOIIEHHE K J1a00paTOpHOMY 00OpYIOBAaHUIO U U3MEPUTEIbHBIM ITPUOOpPaM.

7. HeymeHue onpeaennTh MOKa3aHusi U3MEPUTEIHLHOr0 Ipuodopa.

8. Hapymienue TpeboBaHuii paBuil 0€30MaCHOTO TPy/ia IIPU BHIIIOJHEHUH SKCIIEPUMEHTA.

Hezpyouvie outuoku

1. Herounoctu GpopMynupoBOK, ONpEeTICHH, 3aKOHOB, TEOPHii, BEI3BAHHBIX HEMOJIHOTON OTBETa OCHOBHBIX ITPU3HAKOB OINPEEIISIEMOTO
noHATus. OmuOKHY, BbI3BaHHBIE HECOOIIIOACHNUEM YCIIOBHUM ITPOBEACHNUS OIBITA HIIM U3MEPEHU.

2. OmuOKH B yCIOBHBIX 0003HAYCHUAX HA MPUHIMITAAIBHBIX CXEMaX, HETOUHOCTH YepTexel, rpaukoB, cxem.

3. Ilponyck UM HETOYHOE HAMMCAaHUE HAMMEHOBAHUHN eTMHUIL (PU3NYECKUX BEJTHUUH.

4. HepauyioHanbHbIN BEIOOp X0OJ1a pEIICHHUS.

Heoouembui

1. HepaunonanbpHbIE 3aIUCH TIPH BHIYHUCIICHUSX, HEPAIIHOHAIBHBIC TIPUEMBI BBIYHCIICHUN, TIPE0Opa30BaHMA U pEIIeHUs 3ajad.

2. Apudpmernyeckre OIUOKH B BEIUMCIEHUSX, €CIIH 3TH OMUOKHU rpy00 HE UCKaKAIOT PeaIbHOCTh MOJTYYEHHOTO pe3yibTaTa.

3. OTnenbHbBIE MOTPENTHOCTH B (POPMYITHPOBKE BOIIPOCA WIIH OTBETA.

4. HebOperxHoe BBINOJIHEHHUE 3aMUCeH, yepTexkeil, cxeM, rpaduKoB.

5. Op¢dorpaduyeckre u MyHKTyaIllMOHHBIE OIIHOKH.

Hcnoas3yemas ureparypa

YMK no ¢pusuke I' SI. Makumena. 10-11 knaccsl.
1. ®enepanbHbIil rocyaapCTBEHHBIN 00pa30BaTENbHBIN CTAHAAPT CPEAHETO (TTOJIHOTr0) 06mero obpasoBanus. Crapmias mkosa. 10-11 kraccr. -
YrBepxkaeH npukazom Ne 413 MunoOpnayku Poccun ot 17.04.2012.
2. Msxues I'.f1., Byxosues b.b., Uypyrun B.M. ®u3uka. 11 kiacc: yueOHUK 111 00111e00pa3oBaTeIbHBIX OpraHu3auiil (6a30Bblid ypOBEHB); MO Pel.
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H.A. ITapdentreBoii. — M.: Ilpocsemenne, 2014.
3. [Iunos B.®. IToypounoe mianupoBanue no gusuke. 10-11 kmaccer. [Tocobue ms yaureneit o6meodpazoBat. opranuzanuid. - M.: [Ipocsemnienue,

2013.

4. Dnexrponnoe npuioxenue (DVD) k yueonuky Msikumiesa .5, dusuka. 11 kiacc, 2014.
5. [TapdentpeBa H.A. Tetrpans mist maboparopHsix padoT no ¢pusuke: 11 k.- M.: [Ipocsemienue, 2014
6. [TapdenrreBa H.A. Coopuuk 3anau no ¢usuke: 10-11 k.- M.: [Ipocemenne, 2013.
Matepuan KOMIUIEKTa IMOJHOCTHIO COOTBeTCTBYeT [IpumepHoil mporpamme mo Qusuke cpeanero (MOJHOro) obmiero odpa3oBaHus (06a30BBIN
YPOBEHB), 00513aTEIILHOMY MUHUMYMY COJIEp’KaHUs, PeKOMEHI0BaH MuHuCTEpCcTBOM 00pa3oBanus PO.

JonosHuTebLHAS JIUTEpPATypa

7. Mapon A.E., Mapon E.A. ®u3zuka 10 k1. JImnaktudeckue matepuaisl.- M.: [Ipoda, 2014

8. Mapon E.A. ®usuka. 10 k1. OniopHbIe KOHCTIEKTHI U pa3HOypoBHEBbIe 3aanus.- CI16.: OO0 «Buxropus mmocy, 2013.

9. Crangaptsl BToporo nokosneHusi. [Ipumepnsie nporpammsl o yueOHbIM mipeameram. Gusnka 10 — 11 knacesl. — M.: «lIpocBemenuey, 2010.

10. Cranmaptel BToporo mokojenus. [IpumepHas ocHOBHast 00pa3oBarenbHas IporpaMMa 00pa3oBaTeabHOTro yupexaeHus. OcHOBHas mKoina.— M.:
IIpocsemenue, 2011.

11. ITporpammel 1uis o0OieoOpa3oBaTenbHbIX yupexkaeHuin. dusuka. ActpoHomus. 7- 11 kmaceel. — M.: [Ipoda, 2008.

12. Kopuesuu M.JI. KanennapHo-temaruueckoe muanupoBanue /[IpenogaBanue dpusuku B 2007-2008 yuedbnom rogy. Meroauueckoe nocoobue MHUOO.
M.: «MockoBckue yueouukuy», 2007; caitt OML] BOYO: Metonuueckast momoiis. Ousnka.

13. PeimkeBuy A.I1. CoopHuk 3amau no ¢usuke. 10-11 xmacc. — M.: [Ipoda, 2006.

14. CrenanoBa I'.H. C6opnuk 3agau o ¢usuke. 10-11 kimacc. — M.: IIpocsemenue, 2003.

15. lemunoBa M.IO. TemaTnueckue TpeHHupoBouHble BapuaHThl. Pusuka. 9-11 knaccsl. — M.: HanimonansHoe o6pa3oBanue, 2011.

16. ITopdupses B.B. Actponomusi. 11xmacc. — M.: IIpocBemenne, 2003.

17. Jlesutan E.Il. Actponomus. 11 knacc. — M.: Ilpocsemienue, 2003.

HNurepHer-pecypcesl
1. MunucrepcTBo oOpa3zoBanus u Hayku PO http://MmuHoOpHaAYKH.pD
2. MuHHCTepCTBO 00pa3oBaHus, HayKH U MoJoexku Pecryonuku Kpemv http://monm.rk.gov.ru
3. DenepanbHbIil HHCTUTYT MEAarorndeckux uaMepennit http://fipi.ru
4. KPUIIIIO r. Cumpepomnons http://krippo.ru
5. Yuurensckuii mopran  Www.uchportal.ru
6. decTuBanp nemarorndeckux uaeit «OTKpwITHINA ypok» http://festival.1september.ru
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