OBHIEOGBPA3OBATEJIbHA A IIKOJIA
[TPU TTIOCOJIBCTBE POCCHH B MOHI'OJIMA

YTBEPKJAEHO MNPUHATO PACCMOTPEHO
ITocos Poccun B MoHronuu Ha 3aCeJlaHMHU IeJjarornyeckoro  Ha 3aceganuu MO
EBcukos A.H. coBeTa 3aMecTUTENb JUPEKTOPA 10
ITpuxaz Ne247 Hupekrop mkons! PeokoB A.M.  YBP bapanos A.C.
oT «15» cenTsa6ps 2023 T.

[Tporokom Nel [TpoTokomn Nel

ot «31» aBrycra 2023 1. oT «29» aBrycra 2023 1.

PABOYAS ITIPOI'PAMMA

y4eOHOro nmpeamMera
«(puzuxa»
YPOBeHb 00111ero 00pa3oBaHusi: cpeaHee odiiee oOpa3oBaHHe

Kjaace 11 «a»

[Iporpammy cocraBui:

yunrtenb pusuku C.d. SAxumoBuy

VYan-barop

2023-2024 yuebHblii ron



IosicHUTENLHAA 3aNNCKA

IIporpamma cocrtaBiieHa B COOTBETCTBUU C DenepajabHbIM KOMIIOHEHTOM T'OCYAapCTBEHHOTO
CTaH/iapTra OCHOBHOTrO o0miero oOpa3zoBaHusi mo ¢usuke (mpuka3 MwuHoOpasoBanus Poccum ot
05.03.2004 Nel1089  «O6  yrBepxkneHun  DenepaqbHOrO  KOMIIOHEHTAa  T'OCYAapCTBEHHBIX
00pa30BaTeNbHBIX CTAHAAPTOB HAYAIBHOTO OOIIET0, OCHOBHOI'O OOIIET0 W CpemHero (TOJIHOTO)
o011ero oOpa3oBaHUs).

Pabouas mporpamma o ¢usuke 11 11 kimacca (6a30BbIi ypOBEHB) COCTaBIICHAa HA OCHOBE:

ABtopckux mporpamm [.5. Mskumea (COOpHUK mporpaMMm i 00IIe00pa3oBaTEIbHBIX
yupexxaennit: @usuka. 10 — 11 k. /H.H. Tynskubaesa, A.9. Ilymkapes. — M.: IIpocsenienue, 2006
ron) — M.: ML BOYO 10, 2012. — 120 c. ISBN 978-5-905442-05-6

Astopckux nporpamm I'.S1. Msikumesa u np./ Pabouune nporpammsl o ¢usuke.7-11 kiaccesr / Iog
pen. MUJIL. Kopuesuu. — M.: MJIEKCA, 2012.

[Toypounoe mnmanupoBanue mo ¢usuke: 10-11 ki1.(6a30BBII ypOBEHB) Ha OCHOBE aBTOPCKOM
nporpammel .5, MskumeBa u np.: mocobue st yuuteneid obueoOpa3oBar. opranuzauuii / B.D.
[unos. — M.: [IpocBemenue, 2013.

HSy‘{CHI/Ie (I)I/I3I/IKI/I Ha 0a30BOM YPOBHEC HAIIPABJICHO HA JOCTUKCHUC CIICAYIOINUX ueneﬁ:

e (opmupoBaHME Yy OOy4YalOLUIMXCS YMEHUS BHJETh W IOHMMaThb LEHHOCTb OOpa30BaHUs,
3HaYUMOCTh (PU3UYECKOTO 3HAHMS IJIs1 KAXKJIOTO YeJIOBEKa; YMEHUH pa3innyarh (HaKkThl U OLEHKH,
CpPaBHMBATh OLIEHOYHBIE BBIBOJBI, BUJETh UX CBS3b C KPUTEPHUSIMH OLIEHOK U CBSI3b KPUTEPHUEB C
OTIpEICIICHHOM CUCTEMOM IIEHHOCTEH, (OPMYITUPOBATH M OOOCHOBBIBATH COOCTBEHHYIO TTO3UIIHIO;

e (opmMupoBaHHe y 00yUYarOMIUXCS ETOCTHOTO MPEIACTABICHUS O MUPE U PO (PU3HKH B CO3IaHUH
COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHUpA; YMEHHUS OOBACHATh OOBEKTHI M HPOLECCHI
OKPY’KaroIlleW JEHCTBUTEIBHOCTH — IPUPOJHOM, COLUAIBHON, KYJIbTYPHOM, TEXHUYECKON CpPEJIbI,
UCHONB3YA JJIs 3TOT0 (pU3nyecKre 3HaHus;

e npuoOpeTeHHe OOYYalOIUMKCS OIbITa Pa3HOOOPA3HOM NEATENBHOCTH, ONbITa IO3HAHUS U
CaMOIIO3HAHUS; KJIIOUYEBBIX HABBIKOB (KIHOYEBBIX KOMIIETEHTHOCTEH), UMEIOIINX YHUBEPCAIbHOE
3HaYeHUEe MJJI PA3IUYHBIX BUAOB JAEATEIbHOCTH, - HABBIKOB PEIICHUS NpOOJeM, MPHUHATUSL
pelIeHnH, MOUCKa, aHalIu3a U 00paboTKU MHPOpMAIMH, KOMMYHUKAaTUBHBIX HaBBIKOB, HABBIKOB
U3MEpEeHUHN, HAaBBIKOB COTPYAHHWYECTBA, 3(PPEKTUBHOrO U OE30MaCHOTO UCIOJIb30BAHUS
Pa3INYHBIX TEXHUYECKUX YCTPOUCTB;

® OBJIAJICHUE CHUCTEMOW HAy4YHBIX 3HAHUNU O (PU3MYECKUX CBOMCTBAX OKPYXKAIOIIET0 MHpa, 00
OCHOBHBIX (PM3NYECKUX 3aKOHAX U O CIOCcOo0axX UX MCMOIb30BAHUS B MPAKTHUECKON KU3HH.

Pabouas nmporpamma paccuntana Ha 68 yacos, 1o 2 yaca B Hezedto. [1o nporpamme 3a roa
ydaluecs T0JHKHbI BHITOJIHUTE 4 KOHTPOJIbHbBIE paboThl U 4 1abopaTopHble padoThI.

Nzyuenne kypca ¢usuku B 11 Kimacce CTPYKTYpHpPOBaHO Ha OCHOBE (DH3MUECKUX TEOpHi
CIIEYIOIKUM O00pa3oM: 3JIEKTPOJAMHAMHUKA, 3JIEKTPOMATrHUTHBIE KOJI€OaHUS U BOJIHBI, KBaHTOBas
¢usuka, crpoenre Beenennol. O3HakoMIIeHHE ydamuxcs ¢ paszaenoM «Pu3nuka U MeTo bl Hay4HOTO
MO3HAHUS MPEIoIaraeTcs MPOBOJUTH MPU U3yUEHUH BCEX Pa3zesioB Kypca.

Copnepsxkanue nporpamMmmbl

DnekTpoarnHaAMUKa (TTPOIOJDKEHHE)

MaruutHoe none Toka. MHayknus marautHoro nosst. Cuna Amnepa. Cuna Jlopenua.
CamonHnyknus. THIyKTUBHOCTB. DHEPIUs MATHUTHOTO TOJIsl. MarHUTHBIE CBOMCTBA BELIECTBA.
DneKTpoABUTaTesb. 3aKOH JIEKTPOMarHuTHON UHAyKuu. [IpaBuno Jlenna. MHaykunoHHbIN
TEHEPaATOP DJIEKTPUIECKOIO TOKA.



JIaGopatopHbie pabOoThI
HaOmronenne neficTBUS MarHATHOTO I10JISI Ha TOK.
2. U3ydenue siBIEHUS 3IEKTPOMArHUTHON MH]TYKIIHH.

=

JIEKTPOMATHUTHBIE KoJIeOaHUsl U BOJTHBI

Konebarenbubiii koHTyp. CBOOOJHBIE U BBIHYKICHHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS.
["apMoHMYECKHE STIEKTPOMAarHUTHBIE KoeOanus. DeKTpruueckuil pezonanc. [IponsBoacTso, nmepegaya
U NIOTpeOJIeHHNE MIEKTPUUECKON SHEPTUU.

ONEKTPOMarHuTHOE IOJIe. ODJIEKTPOMArHUTHBIE BOJHBL. CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH. [IpHHLIMIIBI paAvOCBA3H U TEIEBUACHHUS.

CkopocTb cBeTa. 3aKOHBI OTpaXKeHUs U npesiomiieHus ceera. ntepdepenuus ceeta. Judpakuns
ceeta. [{udpakinuonnas pemerka. [lomspuzanus ceera. Jucnepceus ceera. JIunzel. @opmyna TOHKOM
nuH3bl. OnTuyeckue Npuoopsl.

[loctynarel crenuanbHOM TeOpUM OTHOCUTENbHOCTU. IlonHas sHeprus. OHeEpPrus IMOKOS.
PenaruBuctckuii umnyssc. Jledekt mace 1 3Heprust cBs3H.

JlaGopaTopHbIie pabOThI
W3mepenne mokasaresis IpeIoMIICHHUS CTEKJIA.

KBanrtoBas pusuka

I'umotesa [Inanka o kBantax. Motoanekrpuueckuit 3hdext. 3akonsl hoTorddexra. YpaBHeHue
Ouinmreitna s Gorodrddexra. Poron. JlaBnenne cBera. KopmycKyIspHO-BOJHOBOM Tyalli3M.

Mopnenu ctpoenus atroma. OnbiTel Pesepdopaa. OObsicHeHHE JTMHEHYATOTrO CIIeKTpa BOAOPOa
Ha OCHOBE KBaHTOBBIX MOCTYJIaTOB bopa.

CocraB u cTpoeHue aToMHOro sjapa. CBONCTBA SACPHBIX CHUJI. DHEPrUsl CBSI3U aTOMHBIX SIED.
Bunbl pannoakTUBHBIX NpEBpallleHUN aTOMHBIX sJiep. 3aKOH paguoaKTHBHOro pacmazna. CpolicTBa
VOHM3UPYIOLIUX SAAEPHBIX U3iyueHuil. /o3a usnydeHus.

Anepusle peakuuu. LlenHass peaknuus neneHus sauep. fAnepHas sHepreTuka. TepMosaepHBIN
CHHTE3.

OnemeHTapHble YacTUllbl. DyHIaMeHTalbHbIE B3aUMOIEHCTBHUS.

JIaGopatopHble paboThI

HabutoieHne CruiomHoro 1 JTMHEH4aToro CneKTpoB.

Ctpoenue Beesiennoii

Paccrostaue o Jlynsl, Connila u Ommkaimmx 38e31. KocMuueckue ucciaenoBanus, X HAy9HOE
U dKoHOMHUYeckoe 3HaueHue. [Ipupoma ConHna u 3Be3, WCTOYHUKU dHeprun. Dusmdeckue
XapakTepUCTUKU 3Be37. COBpEMEHHbIE NMPECTABICHUS O MPOUCXOXKIECHUU W sBomtonuu ConHLAa U
3Be3n. Hama anaktuka u mecto ConmHeuHoi cuctemsl B Hel. Jlpyrue ranaktuku. [IpencraBienue o
pacumpennu BeeneHnHoil.

JKCNepUMeHTAJIbHAA Gpu3nKa
OMNBITHL, WUTFOCTPUPYIOLIUE U3YYaeMble SIBJICHHUS.

Pe3yabTaThl 0CBOCHHMS Kypca (pU3NKH

B pesynbrare uzydenus Gpu3uKu Ha 6a30BOM YPOBHE YUEHUK JOJHKEH:
3HATHL/MIOHUMATDL

° CMBICJ MOHSATHI: (U3HUECKOe SBJICHUE, TUTIOTE3a, 3aKOH, TEOPHsl, BEIIECTBO, B3aUMO/ICHCTBHE,
ANEKTPOMArHUTHOE T0JIe, BOJIHA, ()OTOH, aTOM, aTOMHOE SIAPO, HMOHU3HUPYIOIIHUE H3ITydYeHUs,
IUTaHETa, 3Be3/1a, rajlakTHKa, Beenennas;

° CMBICT (U3MUYECKUX BeJHYHH: CKOPOCTh, YCKOPEHHE, Macca, CHJIa, HMITYJbC, padoTa,
MEXaHWYeCKass dHEPrusi, BHYTPCHHSS DJHEpPrus, aOCONIOTHAs TeMmIeparypa, CpemaHss
KMHETHUYECKasi SHEPTHs YaCTUIl BEIIECTBA, KOJIMYECTBO TEIUIOTHI, 3JIEMEHTAPHBIN 3JIEKTPUUECKUN
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3apsi;
CMBICJT (PM3UYECKHX 3aKOHOB KJIACCHYECKON MEXaHHMKH, BCEMUPHOTO TSATOTCHUS, COXPaHCHHUS
SHEPI'UH, UMITYJIbCA U SJICKTPUIECKOTO 3apsiia, TEPMOJINHAMHUKH, SJIEKTPOMArHUTHON WHITYKIIHH,
dotorddekra;

BKJIAJl POCCHICKHX H 3apy0esKHBIX YYEHBIX, OKa3aBIIUX HAWOOJbIIEe BIMSHUEC HA Pa3BUTHE
busuky;

YMeTh

ONMCHIBATH U O0BSICHATH GU3NUYeCKHe sIBJIEHHSI M CBOMCTBA TeJI: JBM)KCHUEC HEOCCHBIX TEIl U
UCKYCCTBEHHBIX CIYTHUKOB 3€MJIM; CBOWCTBA Ta30B, IKHIKOCTEW W TBEPABIX TEI;
AJIEKTPOMArHUTHYIO HHAYKIIMIO, PACHPOCTPAHCHUE DIICKTPOMArHUTHBIX BOJIH; BOJIHOBBIC
CBOWCTBA CBETA; M3JIyUYCHUE U TIOTJIOIIECHHE CBETa aTOMOM, (hOTO3PPEKT;

OTJINYATh TUNOTE3bl OT HAYYHBIX TCOPHIi; /eJIaTh BBIBOJAbI Ha OCHOBE IKCIICPUMEHTAIBHBIX
JIAHHBIX; MPUBOAUTH NMPHMeEPHI, MOKA3bIBAIOIINE, YTO HAOIFOJACHUS U 3KCIICPUMEHT SBIISIOTCS
OCHOBOW JIJI1 BBIABIDKEHHSI THIOTE3 M TEOPHH, TO3BOJSIIOT IPOBEPUTH HCTHHHOCTH
TEOPETUYECCKUX BBIBOJIOB; (pu3mueckas Teopust MaéT BO3MOKHOCTH OOBSICHATH HM3BECTHBIC
SIBJICHHSI IPUPOJIBI M HAYYHBIC (DAKThI, IPEIICKA3BIBATD CIIE HEM3BECTHBIC SBJICHUS;

NPUBOIAUTH NPUMEPHl TNMPAKTHYECKOT0 HMCHOJIb30BaHUS (U3NYECKHX 3HAHW: 3aKOHOB
MEXaHUKH, TEPMOJMHAMHUKH U JJICKTPOJMHAMUKHA B DOHEPIeTHUKE; pa3jMYHBIX BHIOB
AJIEKTPOMATHUTHBIX HM3IYYCHUW I DPa3BUTUS PAHoO- M TEICKOMMYHHUKAIUH; KBAaHTOBOM
(U3HUKY B CO3JITAaHUU SIICPHON SHEPTETHKH, JIA3€POB;

BOCHIPUHUMATL W Ha OCHOBE TIOJYYEHHBIX 3HAHUI CAMOCTOSITEILHO OI€HHBATH
uHpopmaluto, coxepxkairyocss B coobmenusx CMMUW, HWutepHeTe, HaydyHO-TOMYJISAPHBIX
CTaThsX;

HCIOJIb30BaTh TNPHOOPeTeHHbIe 3HAHUSI WU YMEHHMSI B NPAKTHYECKO#H JesiTeIbHOCTH M
MOBCEAHEBHOM KU3HU /s obecrieueHHss OE30MACHOCTH JKHU3HEAEATEIBHOCTH B IpoIecce
WCITIOJIb30BAHUSI TPAHCIIOPTHBIX CPEACTB, OBITOBBIX AJIEKTPOIIPHOOPOB, CPEIACTB paaUO- H
TEJIEKOMMYHHUKAITMOHHOW CBSI3U; OIICHKH BJIMSHUS HA OPTaHW3M YeJI0BEKa M JAPYTHe OPraHU3MbI
3arpsS3HCHUS]  OKPYXKAWIIEH Cpeibl; palMOHAIBLHOTO TPUPOJIONOIB30BAHUS U 3alUTHI
OKpYKaroIle Cpeibl.

JIMYHOCTHBIE Pe3yJbTAThI:

B IICHHOCTHO-OPUEHTAIIMOHHON cepe — YyBCTBO FOPAOCTH 32 POCCUHUCKYIO (PU3NYECKYIO HAYKY,
T'YMaHHU3M, MTOJIOKUTENBHOE OTHOLLIEHUE K TPYAY, LIEJIEY CTPEMIIEHHOCTD;

B TPYAOBOH cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY NanbHeWIiel oOpa3oBaTeabHOU
TPaeKTOPHH;

B TO3HABATEIbHOW (KOTHUTUBHOW, WHTEJUIEKTYaJbHON) cepe — yMEHHue YNpaBlATh CBOECH
I03HABATEJIBHOMN JAEATEIBHOCTBIO.

MertanpeamMeTHbie pe3yabTaThl:

UCIOJIb30BAHNE YMEHMM W HABBIKOB pa3JIMYHBIX BHUAOB I[103HABATEJIbHOM JAESITEIBbHOCTH,
MPUMEHEHHE  OCHOBHBIX  METOJOB  TO3HaHHUS  (CHUCTEMHO-MH(QOPMAIMOHHBIN  aHalu3,
MOJICIMPOBAHUE U T.1.) JJIS U3YUEHUS PA3TUUYHBIX CTOPOH OKPYKAIOLIEH NeHCTBUTEIIBHOCTH;
HCIOJIb30BAHNE OCHOBHBIX MHTEJIEKTYaJbHBIX ONepaluii: GopMyIHMpoBaHUE TUIIOTE3, aHATU3 U
CHUHTE3, CpaBHEHHUE, 0000IlIeHue, CHCTeMaTH3allus, BBISIBICHHE MPUYMHHO-CIEICTBEHHBIX
CBSI3€1, TOMCK aHAJIOTOB;

yMEHHUE TeHepUpOBaTh UACH U ONPEIEIATh CPelICTBA, HEOOXOAUMBIE IS MX pealln3alluy;
yYMEHHUE ONpeAeATh LEeNU U 3aJaudl JesTeIbHOCTH, BHIOUPATh CPelICTBA peau3aluu leneil u
MIPUMEHSITh UX Ha MPAKTHKE;

UCIOJIb30BAHUE PA3TMYHBIX HCTOYHHUKOB JJIS TIOTy4YeHUs! GU3NUECKO nH(pOopMaUK, TOHUMaHNE
3aBUCHMOCTH COJEpKaHUS U (POPMBI MpeAcTaBICHUS HHPOPMAIUK OT 1efiell KOMMYHUKAIUU U
azpecara.



IIpenmeTHble pe3yJabTaThl (Ha 6a30860M ypoeHe):
B MTO3HABATENIbHOM cdepe:
JIaBaTh ONPEIEICHUS U3yYCHHBIM MTOHATHUSM;
Ha3bIBaTh OCHOBHBIC MOJIOKEHHUS NU3YUYEHHBIX TEOPHH U TUTIOTE3;
OIKCHIBATH JAEMOHCTPALMOHHBIE U CAMOCTOSATENIBHO MPOBEJCHHBIE SKCIIEPUMEHTHI, UCIOIb3YSI
JUISL 3TOTO €CTECTBEHHBIN (PYCCKHIA, POJTHOI) A3BIK U SI3bIK (DH3HUKH;
KJIacCH(PUIUPOBATH N3yUYCHHBIE OOBEKTHI U SBJICHUS;
JenaTth  BBIBOABI M yYMO3AKIIOYCHUS W3  HAONIONCHMH, H3YyYCHHBIX (PU3MYECKUX
3aKOHOMEPHOCTEH, IPOTHO3UPOBATH BOZMOYKHBIE PE3YJIbTATHI;
CTPYKTYpPHPOBATh N3yUCHHBIH MaTepual;
UHTEPIIPETHPOBATH (PU3NUECKYI0 HHPOPMAIIHIO, TOTYYSHHYIO U3 IPYTUX UCTOYHHUKOB;
NPUMEHATh TNPHOOPETEHHbIE 3HAaHWA 10 (U3MKE I peIleHHs MPAaKTHYECKUX 3a7ad,
BCTPEYAIOLINXCS B TIIOBCEIHEBHOW JKM3HM, s O€30MacHOrO0 HCHOJIb30BAHUS OBITOBBIX
TEXHHYECKHX YCTPOWCTB, DPAIMOHAJIBHOTO IPHPOAOIOIB30BAHUS M OXPaHBl OKPY’KAaroIIeH
Cpenpl;
B LEHHOCTHO-OPHEHTAIIMOHHON cdepe — aHaIM3HpOBAaTh W OIECHWUBATH TOCIEIACTBHUS IS
OKpy Karoliel cpeabl OBITOBOM M MPOM3BOACTBEHHOW AEATEILHOCTH YeJIOBEKa, CBS3aHHOM C
UCTIOJIb30BaHUEM (PU3MUECKHIX TPOIIECCOB;
B TPYIOBOH cepe — MPOBOAUTH HUZNIECKUN IKCIIEPHMEHT;
B cdepe PU3NIECKON KyJIbTyphl — OKa3bIBaTh MEPBYIO MOMOIIb NPH TPABMax, CBS3aHHBIX C
71a00paTOpPHBIM 000PYIOBaHHEM M OBITOBBIMH TEXHUYECKHMHU yCTPOHCTBAMHU.

Ner\rt | Paspernst kypca Gu3ukm. Kom-eo | Jlata mpoBeneHus
Hacos Ilo wiany (dakTUIECKH

Ilepsoe nonyzooue

1 OCHOBBI 3JIEKTPOTHHAMUKI 11 1.09-04.10
(mpoiomxeHue)

2. Konebanus u BOJIHEBI 11 06.10-20.11.

3. OnTrka 18 23.11-29.01.

4 KBanroBas usuka 12 01.02-12.03

S. DneMeHTapHbIE YaCTHIIbI 1 15.01-16.03.

6. 3naucHre GU3MKK T OOBSICHEHHS MHpa | 2 17.03-06.04
U pa3BUTHUSA

MIPOU3BOAUTEIBHBIX CUJI 001IECTBA
OCHOBBI TEPMOTMHAMUKH

7. Crpoenue Bceenennoit 7 07.04-27.04
8. IToBTOpEHNE 4 28.04-11.05
9 Peseps 2 13.05-30.05




KajienpapHo-reMaruyeckoe miianupoBanme usuxa. 11 kiace (68 4acos, 2 4aca B HeIenio)

Ypo
Ka

Tema ypoka

JJIeMEeHTBI
CO/IepPIKAHUS

TpeGoBaHus K yPOBHIO
MOJATrOTOBKH
00y4arIMXCcs

OcHOBHBIE BHIBI
JesATeJIbHOCTH
y4yeHHMKa (Ha
YPOBHE Y4eOHBIX
JielcTBHIl)

Bua konrpoJs,
U3MepHUTeIn

Jara
NpoBeIeHusl

mwian | ¢gakr.

Jdomamnee
3ajaHue

Tema 1. OcHOBBI 2J1eKTpPOAUHAMMKH (TIpoaokeHne TeMbl 10 ki1acca - 11 yacoB)

1.1. MarauTtHoe 1oJie (5 yacon)

1/1 | MucTpykTaxk mo | Bsamvoneiictsue 3HaTB CMBICT

OT. TPOBOJHHIKOB € TOKOM. | dyp3p1qyecKUX BETMYMH
MarauTHbBIE CHITBL.

MaruutHoe noxe, | g0 «MarHMTHBIC CUJIBI»,

€ro CBOMCTBA. OCHOBHBIC CBOHCTRA «MarHUTHOE TTOJIEY.
MAarHuTHOTI'O I10JIA.

2/2 | MarnuTHOe mosie | BekTop MarHuTHO# | 3HATh: MpaBHUIIO
MOCTOSIHHOT'O WHIYKLUU. «OypaB4HMKa», BEKTOP
anextpudeckoro | I[IpaBuiio MarHuTHOM HMHIYKIHH.
TOKA. «OypaBuuKay. [IpuMmeHsTH JaHHOE TPaBUIIO

IUTSL OTIpeIeTIeHUS
HanpaBJI€HUs JTUHUN
MAar"HuTHOI'O I10JIS1 U
HaIIpaBJICHU TOKa B
IIPOBOJJHHUKE.

3/3 | HeiictBue 3akoH Amrepa. TloHuMaTh CMBICT 3aKOHA

MarHUTHOTO TOJs
Ha TIPOBOJTHUK C
TOKOM.
Hucmpykmasnce
no Th.
Jlabopamopnasn
paooma Nel
«HaOmronenne
JIEUCTBUSA
MarHUTHOTO TIOJIS
Ha TOK».

Cuna Amnepa.
[IpaBuio «ieBon
PYKI».
IIpumeHeHne
3aKoHa Amriepa.
Habmonenue
JNENCTBUSA
MarHMTHOT'O TOJIsS
Ha TOK.

AmMIiepa, CMBICI CHITBI
Awmriepa kak pusnaeckoit
BeIMYUHBIL. [IpuMeHsITh
MPaBUIIO «IEBOU PYKW» JJIf
OTIpeIeJICHHS HalpaBJIeHUs
JefcTBus cuibl AmIepa
(TMHUI MarHUTHOTO TIOJIS,
HaIpaBJICHUs TOKa B
MIPOBOJHHKE). YMeETh
MIPUMEHATDH OJTy4YeHHBIE
3HAHUA Ha MPAKTHKE.

Brraucaars
CHUIBI,
JICACTBYIOILINE
Ha MPOBOJHUK C
TOKOM B
MardHuTHOM
TI0JIC.
OOBSICHATD
NPUHITUTT
NEeNCTBUSA
AJIEKTPOJIBUTATE
JIe1.

JlaBaThb
ompeieeHuE.

02.09-
07.09

Tect. U300paxars
CHJIOBBIC JIMHUH
MarHUTHOTO TOJISI.
OOBSCHATH HA
pUMepax, PUCYHKax
PaBUIIO
«OypaBumnKay.

02.09-
07.09

HaBatp
oTpesieTieHre
MOHSITUH.
Onpenensrsb
HaIpaBJICHHE
JEUCTBYIOLIEH CHUIIBI
Awmriepa, TOKa,
JIUHAHA MAarHUTHOTO
nionst. JlaGoparopHast
pabota. YMeHue
paboTatb ¢
npubopamu,
($hopMyIHpOBaTH
BBIBO/I.

09.09-
14.09




4/4 | JleiicTBHe Heiictene MarautHOro | [IoHMMATh CMBICIT CHITBI Beraucnsats Dusnyeckuii 09.09-
MarHUTHOrO mojps | MO/ Ha ABKYIIMACA - JTopepia Kak (GU3NYECKOW | CHIIBI, nuKTaHT. JlaBath 14.09
¥ JJICKTPHUYCCKUU 3apsa. o
Ha JIBYDKYIIHHACS CM;IJ’IOPeHHa PAL | e TMYMHBL. [TpumeHsITH NEHCTBYIOIINE onpeienenye
SMEKTPUHECKUH | [Tpapuo «iesoii IPABUJIO «JIEBOH PYKH» Ha gOHHTHH'
o TIPCACIISATH
3apsna. pyxm» 1 IJIA OIIPECACIICHUSA QJICKTPHUYCCKUU pea
. HarpaBlieHUE
onpeieIeHUs HaIpaBJICHUS JICHCTBU 3aps, N .
HalpaByICHA CHIIBL cuibl Jlopenia (JTuHmiA JIBYDKYIIIMICS B ACHCTBYIOMEH
Tloperita. Apiierne MarHuTHOTO TTOJIS MarHuTHOM ot Jlopentia,
3apsHKEHHON 4aCTHULIBI B > CKOPOCTH
OTHOPOTHOM HaIpaBJICHUS CKOPOCTH ToJie. IBIKyIIEiics
MAarHuTHOM II0JIE. JBHKYIIETOCSA 3apsKEHHON
Hpumenenne cuibl AIEKTPUYECKOTO 3apsi/a). YaCTHIIBI, TMHUN
Jlopenua. MAarHMTHOTO IOJIS.

5/5 | Pemenue 3amau MarguTHOe moJIe. YMeTh NIPUMEHSITH CamocrosrensHasa | 16.09-
1o TeMe MOJIy4YE€HHbIE 3HAHUS Ha pabota. Pemenne | 21.09
«MaruutHoe IIPaKTUKE. 3a7ad4.
1oJIeY.

1.2. Dy1eKTpOMarHuTHasi MHAYKIHMA (6 4acoB)

1/6 | sSIBnenwue saekTpo- | DnekTpoMaruutHa | Ilommmark cmbicn senenus | MccnenoBarh Tect. OOBACHATD 16.09-
MarHUTHOMN ST MHTYKITHSL. 3JIEKTPOMATHUTHOM SIBJICHUE sBiieHue 3nektpo- | 21.09
WHIYKIHWU. Mar"auTHBII MHAYKINH, 3aKOHa 3JEKTPOMArHUTH | MArHUTHOM MHIIYK
MarsHuTHbII MOTOK. SJICKTPOMArHUTHOU Ofl MHAYKIUH.  [[MH. 3HATh 3aKOH.

HHAYKOWHU, MAaIrHUTHOT'O
IIOTOK. 3aKOH AYKIMH, 9 OO0BACHAITD [IpuBoauTH
] IIOTOKa KaK (I)I/ISI/I‘IGCKOI/I
JIEKTPOMArHUTHOM TIPUHIIHIT [Tpumepsr
BCJIIMYHUHBI. o
WHAYKIIHH. NEHCTBUS MIPUMEHEHHSL.

2/7 | HampaBienue Hanpasnenue IpumensaTs npasuio JleHna | reHepaTopa OO0BACHAITE Ha 23.09-
WHAYKIIMOHHOTO | HHIYKITMOHHOTO JUIs OTIpENCIICHUS JJIEKTPUYECKOTO | TpUMepax, 28.09
Toka. [IpaBuio Toka. [IpaBuio HalpaBJICHAA TOKa pHUCYHKax
Jlenna. Jlenna. HHAYKIIHOHHOT'O TOKA. npasuio Jlenna.

3/8 CaMOI/IHI[yKI_II/I}I. SBnenue OnuceIBaTh 1 OOBICHITH dusmueckuit 23.09-
WHAYKTUBHOCTh. | CAMOWHTYKIIHH. ABJICHUC CAaMOMHIY KA. . JIUKTaHT. 28.09

ITonmmartb cMbICT (1)1/13I/I‘~I€CKOI/I
NHIyKTUBHOCTS. ITonsarus,
BEJIMYMHBI (MHYKTUBHOCTB).
SC YMeTh IpUMeHATh GOPMYJIbI (opmysL.
CAMOUWHIAYKIHH. IpU pEIICHUM 3a7a4.

419 | Hucmpyxkmaosic ONeKTPOMAarHuT- OnuceiBaTh U OOBACHATH JlaboparopHas 30.09-

no Th. Hasi MHAYKLUS. ¢duznyeckoe sBICHUE pabora. 05.10




Jlabopamopnasn 3J€KTPOMArHUTHOM
paooma Ne2 UHIYKIWH.
«3y4yenune

SBJICHUS

AJIEKTPOMArHUTHO

W UHIYKIUW.

5/10 | DnexTpoMarHutHo | DnekTpoMarHuTHO | [loHMMAaThL CMBICT JaBatb 30.09-

e ToJe. € moJie. DHeprus (hbU3UYECKUX BETHMYUH onpeeaeHus 05.10
MAarHUTHOTO TOJS. | «3JIEKTPOMArHUTHOE SIBJICHUW. YMETh
TI0JIe», «IHEPTHS OOBSICHUTD
MarHiTHOTO TIOJISD). PUYUHBI
MOSIBJICHUS
AJIEKTPOMArHUTHO
ro ToJsl.

6/11 | Konmponvnasn MarunuTtHoe nojie. | YMeTh IPUMEHSTh KontponbHas 07.10-
paooma Nel DJIEKTpOMarHuTHa | MOJIyYEHHbIC 3HAHUS Ha pabora. 12.10
«MarnuTHOE ST MHYKIITHSL. MIPaKTHKE.
rnoue.

DNeKTpOMarHuTH
ast THAYKIINY.
Tema 2. Kosie6anus u BoJiHbI (11 yacoB)
2.1. DiekTpOMarHuTHele Kosebanus (3 yaca)

1/12 | CBoGonHBbIE U OTKphITHE IMouumMaTe CMBICT HaomromaTs dusnueckuii 14.10-
BBIHYK/ICHHbIE SJICKTPOMATHUTHBIX | (hU3UUECKUX SBICHUI: ocuwyuiorpaMMmsel | nukTadt. JlaBate | 19.10
AIEKTPOMATrHUTH KoJIeOaHHH. CBOOOJTHBIC U FapMOHUYECKUX | ONPEACIICHUS
BIC KOJIEOaHMUSI. CeobozHzle 1 BBIHYK/ICHHBIC KoJieOaHuit Kosebanuii, mpu-

BbIHYIK/ICHHRIC ANIEKTPOMArHUTHBIC CHJTBI TOKA B BOJIMTH NTPUMEPHI.
SJICKTPOMAIrHUTHBIC
CONEOAMISL KoJie0aHus. LEITH.

2/13 | KonebarenpHblit | YcTpoicTBo 3HaTh yCTpOHCTBO DopMupORATE e C 14.10-
KOHTYD. KOJIE0ATETLHOTO KOJIE0ATEIBHOTO KOHTYpA, [CHHOCTHOC pa6oty 19.10
Tpespamenmue lIi[OHTypa. XapaKTepUCTUKH § OTHOIIIEHUE K KOTTe6aTebHOIO

PEBpaIICHUE SHEPTIUn DJICKTPOMArHUTHBIX KOJIEOaHUH. I/I3y‘-IaeMBIM Ha
SHCPIruH Mpu B KOJIEOATENEHOM OOGBACHSTH IIPEBPAILEHHE ypoKax (bu3HKH KOHTYypa
SJICKTPOMAarHuTH KOHTYpE. SHEPTHUU IIPH
BIX KOJICOAHUAX. XapakTepuCcTUKU 3JIEKTPOMArHUTHBIX obbeKTam u
DJIEKTPOMArHUTHBIX KOJIeOaHUsIX. OCBaNBACMbIM




KoJIeOaHHH.

BUJIAM

3/14 | IlepemeHHbBII IlepemeHHBIH TOK. ITouuMAaTh CMBICI nestenpuoctn | OOBACHATD 21.10-
JJIEKTPUUCCKHUIA Honyaenue (bU3NYECKON BETUYHNHBI HOJIyYCHHE 26.10
TOK L PEMEHHOTH 10Ka. (mepeMeHHBIH TOK) IIEPEMEHHOTO

) VYpasuenue J]1C, p ) p
HAIIPSKEHUS M CHJIBI TOKa "
JUIsI IEPEMEHHOT0 INPHUMCHCHUC.
TOKa.
2.2. [Ipou3BOaCTBO, Mepeaaya U NCNOJb30BaHNe YJIEKTPUUYeCKoi YHepruu (4 yaca)

1/15 | I'enepupoBanue | ['enepatop IHonumaTh IPHUHITAIT dopmupoBaTh OOBACHATD 21.10-
AJIEKTPUUECKOMN MEPEMEHHOTO TOKa. | ACUCTBHA rCHEpAaToOpa [IEHHOCTHOE YCTPOWCTBO U 26.10
snepruu. Tpanc- | Tpanchopmaroper. | IEPEMCHHOTO TOKA. OTHOLIEHHE K IPUBOJIUTH
(popMaTOpBHI. 3HaTb yCTPOHCTBO U W3y4aeMbIM Ha | IPUMEPEI

TPHILHIT ICHCTBHA ypoKax GU3UKH | IPUMCHCHUS
Tpanchopmaropa
00BbeKTaM U TpaHchopmaropa.

2/16 | Pemenue 3amau Tpancdopmaropsl. | YMeTh IPUMEHSTH OCBalBaeMbIM Pemenue 3anau. 04.11-
no teme: «Tpanc- IIOJIy4YE€HHBIEC 3HaHUs Ha BUJaM 09.11
dbopMaTophD». MIPAKTHKE. JIESITSIIBHOCTH

3/17 | IIpousBoxacTBo | IIpoussoacrso 3HaTh CII0COOBI OOBSACHATH 04.11-
UCIIOJIb30BaHHUE SNCKTPOIHCPTHH. MIPOU3BOJICTBA Ilpomece 09.11

. Tumnst MIPOU3BOCTBA
AIIEKTPUIECKON y anekTpodHepruu. Haspmarb y
QJICKTPOCTAHIINH. o DJICKTPHUUICCKOU
SHEPTHH. ToBbIICHME OCHOBHBIX TTOTpeOHTENeH SHEpIHH 1 TIPH-
3¢ hexTHBHOCTH SJIEKTPOIHEPIUH. BOJUTH IPUMEPHI
HUCIIOJIb30BaHUA HCIIOJIb30BaHUA
QJICKTPOIHCPIHH. QJICKTPOIHCPIHH.
4/18 | Iepenaua [Tepenaua 3HaTh CIOCOOBI Mepeaaun Duznyeckuii 11.11-
AIIEKTPOIHEPTUHU. | DIEKTPOIHEPTHUH. JIEKTPOIHEPI UH. AMKTAHT. 3HATH 16.11
IpaBujia TEXHUKU
6e30macHOCTH.
2.2. DJ1eKTPOMarHuTHbIE BOJIHBI (4 yaca)
1/19 | DnekrpomarautH | Teopus Makcseia. 3HATh CMBICT TEOPUHU Habnronate Ymertb 11.11-
ast BOJTHA. Teopus Makcgemia. OObSCHATD SIBJICHUE 000CHOBATH 16.11
o JaJIbHOACUCTBHUA U
CaolicTBa y BO3HHUKHOBEHHUE U UHTEp(EPEHITUN | TCOPHUIO
OJTU3KOICHCTBHSI.
DIIEKTPOMATHUTH | BosHuKHOBEHHE K pacmpocTpaHeHue ANIeKTpOMarHuTH | MakcBerna.
bIX BOJIH. pacrpocTpaHeHre OJICKTPOMArHuTHOI'O IIOJIA. | BIX BOJIH.
3JIEKTPOMArHUTHOTO OnuceiBath U 00BsICHATH | MccnenoBathb
nonst. OCHOBHBbIE OCHOBHBIC CBOHCTBA CBOICTBa




CBOMCTBA

AJIEKTPOMArHUTHBIX BOJIH. | 3JICKTPOMAarHUTH
SJICKTPOMArHUTHBIX BIX BOJIH C
BOJIH.

2/20 | MpunHIwUo YeTpoiicTBO 1 OmnuceIBaTh U OOBSICHATH HOI\gOHlHO 3HaTh CXEMY. 18.11-
panuoreneOHHO | MPUHIUM ACHCTBUS | IPUHLUIIBI PATHOCBS3H. f:ﬂ;g;ﬁ;m OOBACHATD 23.11
1 CBSI3M. panuonpuéMHUKa | 3HATh YCTPOICTBO U ' HaJIMYME KaxJ10ro
IIpocreimnii A.C.Ilonosga. IIPUHLUII JEHCTBUS 3JIEMEHTA CXEMBI.
panuonpueMHuk. | [IpuHnuns panuonpuéMHUKa Occe «bynymee

pasuOCBS3H. A.C.Ilonoga. CPEJCTB CBS3MY.

3/21 Pamumosnokanms. [enenue pannoBonH. OnuchiBaTh (hU3NICCKUE TecrT. 18.11-
HOHSITI/IG o Hcnonp3oBanue BOJIH SABJICHUSA: paCIPOCTPAHCHUC 2311

B paauOBCIIaHUH. aJIMOBOJIH, paaruOJIOKaIus.
TCICBUACHUH. P;)HI?OHOK:LILH& IT)IIfII/IBOJJHTL EpﬁMepLI: ’
PaszButne CpescTs | [ipyvencrue [pPUMEHEHNUE BOJIH B
CBs3H. paanoJIoOKalu B paanoBeiaHy, CPCACTB CBA3ZU
TCXHHUKE. HpI/IHLII/IHLI B TCXHUKE, paaAlOJIOKAIlU1 B
HpI/IéMa 1 MOJIy4UCHUA texauke. [lonumarn
TCICBU3HUOHHOTO MIPUHIMUIIBI IpUEMa U
I/1306pa)KeHI/I$I. NOJIyUCHUS TCICBU3UOHHOTO
PasButHe cpencts M300pasKeHMSL.
CBs3MU.

422 | Konmponvhas OnextpoMarauTHbl | [lIpuMeHsaTs popmysasl Kontposnbnas 25.11-
padoma Ne2 e KojeOaHus U IIPY PELICHNN 3a]au. pabora. 30.11
«DNEeKTPOMAarHuT | BOJIHBI. YMeTh IpUMEHSTh
HbI€ KoJIeOaHus 1 MOJTyYeHHbIE 3HaHUS Ha
BOJTHBD) MIPAKTHKE.

Tema 3. Ontuka (18 yacos)
3.1. CBetoBbie BoJiHbI (10 yacoB)
1/23 | Cxopocts cBeta. | PazButue B3rsiioB | 3HATH pa3BUTHE TCOPHU ITpumeHsTh Ha | YMETh OOBACHUTH 25.11-
Ha IPUPOJy CBETA. | B3IVIAJIOB Ha MPUPOAY MIPaKTUKE IpHUPOAY BO3HUK- 30.11
I'eomerprueckas u | ceera. [IoHMMATB CMBICTT | 3aKOHBI HOBCHI CBETOBBIX
BOJIHOBAsI ONTUKA. | (PU3HUYECKOTO HOHSATHS OTpaXKEHHs U ABJICHIH, OTIpe1e-
Onpenenenne (ckopocTb cBeTa). MIPEIOMIIEHNUS JICHHA CKOPOCTH
cBeTa (OMBITHOE
CKOpOCTH CBETa. CBETa IpH oBoCHOBaHIE).

2/24 | 3akoH oTpaxkeHHs | 3aKOH oTpaxkeHus | IloHHMAaTB CMBICT PCUICHAN 3719 ' b o1 onme 02.12-

cBera. Pemenue ceeta. [TocTpoenue | PHU3HYECKHX 3aKOHOB: TUIIOBBIX 33/1a4. 07.12

3aJa4 Ha 3aKOH

M300paKeHHii B

npuHUMn [roirenca, 3akoH
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OTPAKCHUC CBCTA.

TUIOCKOM 3€pKalie.

OTpaKCHUS CBETA.
BeimonnsaTe noctpoenue
M300paKEHHUH B TNTIOCKOM
3epkaie. Pemarte 3agaun.

3/25 | 3akon 3akon npenomiicHust | [IOHUMATH CMBICTT dusnueckuin 02.12-
MIPEIIOMIICHUS CBETA. (U3UYECKUX 3aKOHOB nuKTaHT, padora | 07.12
cBera. Pemenue OTHOCHTGHI’VHHH 1 (3aKOH MPETOMIICHHS C pUCYHKaMH.
3a7a9 Ha 3aKOH abcomoTHBIH cBeTa). BeImonnaTs

OKa3aTellb
MPETOMIICHUS MOCTPOCHUE
IIPECIOMIICHMUS. o
CBETa. U300paXKEHUH.

4126 | Hucmpyxkmaosic N3mepenue BbInonHATE n3MepeHust JlaboparopHas 09.12-
no Th. MoKa3aTes MOKa3aTelIsl MPeIOMIICHHUS pabora. 14.12
Jlabopamopnasn MPETOMIIEHUSA CTEeKJIA.
paooma Ne3 CTEeKJIA.

«3mepenue
MOKa3aTens
PEJIOMIICHUS
CTEKJIay.

5/27 | Jlunza. Busl nuns. 3HATh OCHOBHBIC TOYKHU Crpoutsb Ouznyeckuit 09.12-
[TocTpoenue ®opmya TOHKOH auH3bL. [IpuMeHsTh M300paKCHM, IHMKTaHT, padora | 14.12
M300paxkeHus B miH3bl. ONTHIECKAT | (hopMyIibl JIMH3BI IPU PABACMBIC TMHIAMIL 1 ¢ PUCYHKaMH

crta 1 POKyCHOE PaccuutsiBath )
JINH3E. PACCTOAHHG JIHH3HI peIICHNH 3ana4. PAcCTOSIHHE OT JIMH3EI
I " | BBINOJHATE MOCTPOEHUE |10 M306pakeHus
OCTPOCHUC v
6 P y M300paXeHU B TUH3E. Pe/-MeTa.
130 szKeHHH B PaccuurtsiBath
TOHKOW JIMH3E. ONTHUECKYIO CHITY
YBenuueHue TUH3BL. auH3bl. U3MepsTh
(hoKyCHOE PacCTOSHI(
JIMH3BbI
6/28 | Qucnepcus ceera. | Jlucriepcusi cBera. | Honumats cvbich Habmonate 16.12-
(1)I/I3I/I‘~IGCKOFO SABJICHUA SIBJICHUE 2112
(mucnepcus cBera). OOBACHATH - (I) -
00pa3oBaHKe CIIIOIIHOTO AUpaK
CIEKTPA IIPH JMCIEPCHH. CBCTa.

7/29 | Untepdepennus | Mutepdepeniius. Ionumatk cmbIC Onpenensth JlaBath 16.12-

CBETA. Jludpaxims ceera, | PU3HUIeCKoro AseHuii: CICKTPAIBHBIC | onpeneneHust 21.12
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Hudpaxmus MHTEPQEPEHINS, AUDPAKIISL. TPaHUIIBI MTOHSTHIA.
CBETA. O6’B${ICHHTI>VyCHOBI/[e MOJTy4eHUS qyBCTBUTEIBHOC

YCTOUYUBOU

UHTEp(EPEHIIMOHHOM KapTHHBL. ™

8/30 | IMonspuzanus EcrecTBeHHBIN U MonnmaTh cMbica pusmdeckux | TCTOBEUCCKOTO JlaBaThb 23.12-

CBeTA. TOIAPU30BAHHBIH | TOHATHI: CCTCCTBCHHBIA 1 Tiasa ¢ OTIpeIeIeHuUs 28.12
cger. [Ipumenenne ﬁ%fg;ﬁf:igiﬂg;l TIOMOIIBIO MTOHATHH.
HOJIAPU30BAHHOIO | npyveneHust NOSPH30BAHHOIO E[I/I(bpaKLII/IOHHO
CBETA. CBETa. 1 pCIICTKI.

9/31 | Pemenue 3agau Ontuka. CBeTOBBIE | YMeTh IPUMEHSTH Pemenue 3amau. | 23.12-
0 TeMe: BOJIHBI. MOJTyYEHHBIC 3HAHUS Ha 28.12
«Onruka. IIPaKTHKE.

CeToBBIC
BOJIHBIY.

10/32 | Konmponvnas Ontuka. CBeTOBbIE | YMeETh IPUMEHSTh Kontponbnas 13.01-
paboma Ne3 BOJIHBI. MOJIyYCHHBIC 3HAHUS Ha pabora. 18.01
«Onruxka. MIPAKTHKE.

CeToBBIC
BOJIHBIY.

3.2. D1eMeHTHI TEOPUH OTHOCUTEJIbHOCTH (3 Haca)

1/33 | [octynats [Toctynarel Teopun | 3HaTh MOCTYJATHl TEOpUM | PaccunThiBaTh 13.01-
TEOPUH OTHOCHUTEIIBHOCTH | OTHOCUTEJIBHOCTHU SHEPTHUIO CBS3U 18.01
OTHOCHUTEJILHOCTU. | DUHINTEIHA. OWHIITEHHA. CHCTEMBI TEJl 10

2/34 |PenaTUBUCTCKHI PenstuBucTckas IMonnmaTh cMBICI nedekTy macc. 20.01-
3aKOH CIIOXKCHUS JTUHAMUKA. TIOHSITHSI «PEIISITUBUCTCKAS 25.01
CKOpPOCTEH. JMHAMHKa». 3HATh
3aBUCHMOCTh 3aBHCHMOCTH MacChl OT
SHEPTHUH Tela OT CKOPOCTH.

CKOPOCTH €T0
JIBUKCHHSL.
PenstuBucrckas
JTMHAMHUKA.

3/35 | CBs13p MeXTY 3aKkoH 3HaTh 3aKOH B3aMMOCBSI3H 20.01-
Maccoi u B3alMOCBS3U MAacchl U YHEPIHH, 25.01
DHEPTHUECH. MAcCChI M DHEPTHH. | TIOHSATHE «IHEPTHS
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‘ DHeprusi NoKosl.

| moxosy.

3.3. U3ay4eHne u crieKTpbI (5 4acoB)

1/36 | Buzpl uziyueHuid. | Buasl usnydennii v | 3HaTh 0COOCHHOCTH Habmonats OOBSICHSTH 27.01-
[xana UCTOYHHUKOB CBETA. BHJIOB U3JIYYCHUH, KAy | JIMHEHYAThIe KAy 01.02
snexTpomarautH | LLKana snexTpo- AJIEKTPOMAarHUTHBIX BOJH. | CHEKTPBI. AJEKTPOMarHuTH
BIX BOJIH. MAriUTHBIX BOJIH. PaccuuTeiBath | BIX BOJIH.

2/37 | Criektpsl 1 Pacnipenenenue 3HATH BUJIBI CIICKTPOB 4acToOTy U JlaBaThb 27.01-
CIIEKTpaJIbHbIE PHEPIUH B CLICKTPE. W3JIy4EHUS U CIEKTPBI JUTMHY BOJIHBI KaueCTBEHHOE 01.02
anmapatsl. Buier Buibl ciekTpoB. [IOTJIOICHUS. UCITyCKaeMOro 00BsICHEHHE
CIIEKTPOB. CrieKTpaibHble CBETa IpU BHJIOB CIIEKTPOB.
CrekTpanbpHpiii  [oaParel. TIepexosie aTomMa
P CreKTpajbHbIN aHATU3 M3 OZIHOTO

1 €T0 IIPUMECHECHUE B CTaHI/IOHapHOFO
HaYKe M TEXHUKE.

3/38 | Hucmpyxkmasic CrionrHeie U YMeTh IPUMEHSATH COCTOAHMA B JlaboparopHas 03.02-
no Th. TUHevaTele MOJTy4YeHHbIE 3HAHUSI Ha Apyroe. pabota. Padorac | 08.02
Jlabopamopnasn CIIEKTPBIL. MPaKTHUKE. PUCYHKaMH.
paooma Ned
«Habnronenue
CILTOIITHOTO U
JIMHENYaToro
CIIEKTPOBY.

4/39 | Undpakpacnoe u | MudpakpacHoe 1 | 3HATH CMBICT U3HYECKUX Hamnucare 03.02-
YIBTPaQUOIETOBO | YIBTPaQUOIETOBOE | MOHATHIL: HH(paKpacHOe cooO1ieHue. 08.02
e I/I3J'[y“ICHI/I$[. I/I3J'IyT-IGHI/I$[. H3JIIYyUCHHC, y.]'II)Tpa(i)I/IOJ'ICTOBO

W3ITy4YeHHe.
5/40 | PedTtreHoBckue Pentrenosckue 3HATH PEHTTEHOBCKHE JIYYH. Tecr. 10.02-
JTy4H. ny4n. Bugsl IpuBouTe IpUMEpHI 15.02
SHGKTpOMaFHI/ITHLI IIPUMCHCHUSA B TEXHUKE
X HSqueHHﬁ. Ppa3InYHbIX BUAOB
SJICKTPOMAIrHUTHBIX
W3ITYyYEHUH.
Tema 4. KBanToBas ¢pusuxa (12 yacon)
4.1. CBeToBble KBaHTHI (3 yaca)

1/41 | ®ororddexkr. VYpaBHeHue IonuMaTh CMBIC]I ABICHHS Ha6monate 3nath Gopmynsl, | 10.02-

VYpaBHeHHe OiHIITeHA 1715 BHEIIHETO (oTodipexTa. (boTodNeKTpUYE | IPAHUIIBI 15.02

3HaTh 3aKoHBI PoTodddekTa,
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OHHIITEHHA. dotorddekra. ypaBHeHHE DUHIITEHHA T ckuii A heKT. MIPUMEHEHUS
borosdpdexra. O6pACHATS PaccunTteiBaTh 3aKOHOB.
3akoHbI poTo3ddekra ¢
N MaKCUMaJIbHYIO
KBAaHTOBOU TOYKHU 3pCHUA,
npotuBopeune Mexay onsitom | KWHCTHYECKYIO
U TEOpHEH. SHEPIruro
2/42 | ®OTOHBI. ®DOTOHEI. 3HaTh BEIMYUHEI, 3IIEKTPOHOB TIpH | Du3nyeckuit 17.02-
XapaKTepU3yIOLIue (oTONMEKTpUYE | IUKTAHT. 22.02
cBoiicTBa oToHA: Macca, | CKOM 3¢ ¢ekre Pemienne 3agau
CKOPOCTb, JHEPIVI, 10 TEME.
HMITYJIBC.
3/43 | Ilpumenenue [Tpumenenue 3HaTh yCTPOHCTBO M MPUHIHII OOBACHATD 17.02-
dotorddekra. (OTOJIEMEHTOB. ACHCTBHS BAKYyMHBIX H YCTPOMCTBO U 22.02
MOJTYTIPOBOTHUKOBBIX S —
¢borosnemenToB. OOBACHATH Pv 1
KOPILY CKYJISIPHO-BOJIHOBOM ACUCTBUA
nyanusM. IlonuMaTts cMbICH (hOTORIEMEHTOB H
runotessl 1e bpoiins, MPUBOIUTH
MPUMEHSTH (GOPMYJIIBI IPH IpEMepbI
peuIcHuM 3a4a4. HpI/IBOZlI/ITL
PUMEHEHUS.
MIPUMEPHI TPUMEHCHUS
q)OTOZ')J'IeMeHTOB B TCXHUKC,
MIPpUMEPLI BSaPIMOZ[GfICTBI/Iﬂ
CBCTa U BCIIIECTBA B IPUPOAC U
TEXHUKE.
4.2. AtomHuas ¢pusuka (3 yaca)
1/44 | Ctpoenue aroma. | OmbITHI HonumaTts cmbict Qpusnueckux | OOBICHATH Tect. 3HaTh 24.02-
OnbITHI Pesepdopna. ABJICHHH, HIOKa3BIBAIOIIHX MIPUHIIUTI MOJIENTb aTOMa, 01.03
CJIOKHOE€ CTPOCHHUE aTOMaA. o
Pesepdopna. Crpoenue atoma 3 P JEUCTBUSA OOBSICHSITH OIIBIT.
HaTb CTPOCHHUE aTOMa I10
o Peszepdopay. Pesepdopay. nasepa.
2/45 | KBaHTOBBIE KBanToBBIC IlonumaTh KBaHTOBEIC Haburonats 3HaTh KBaHTOBBIC | 24.02-
noctynatsl bopa. | mocrymarel Bopa, | MocTynatst bopa. ACHUCTBUE JIA3€Pa | octynarel bopa. | 01.03
Hcnonb3oBate nocrynarsl bopa
Pemenue
JJIA 061)5[CHCHI/IH MEXaHU3Ma
HNCIYyCKaHUA CBETA aTOMaMMU. THUIIOBBIX Ba,[[a‘-l.
3/46 | Jlazepsl. CBolicTBa HMeTp NOHATHE O BBIHYX- 3HaTHL CBOIiCTBA 03.03-
JIa3€PHOTO JACHHOM MHJTy[TAPOBAHHOM nazeproro usny- | 08.03
M3y deHHS. n3mydeHnn. 3HaTh CBOWCTBA YeHHS, IPUHIAI
ITpumenenue JIa3CPHOTO U3JTyICHHUA, JIENCTBYS J1asepa.
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na3epoB. [IpuHIMIT | TPUHIKIT IEHCTBHA Ja3epa. [TpuBoIUTH
JEUCTBUSA Jla3epa. Hpu-BoauTh IPUMEPEI IIPUMEPBI
TIpUMEHEHUs J1a3epa B IPHMCHEHHSL.
TEXHVKE, HAYKE.
4.3. ®u3nka aTOMHOIO siipa (6 yacoB)

1/47 | Ctpoenue [IporoHHoO- IHoHumaTh CMBICH HaGmonats Tpekn | 3HaTh CTPOCHUE 03.03-
aTOMHOTO si7Ipa. HEUTPOHHAS (pU3MYECKHX TOHATHIL: anbpa-yacTui B aromHoro siupa. | 08.03
SnepHble cUIbI MoJienb siipa CTPOCHHME aTOMHOTO 4/1pa, Kavepe BILbComa.

. . sepHble cunbl. [lpusoguts | L CTHCTPUPOBATh
SInepHble CUIIBL. A7IepHBIe
OpUMCEPLI CTPOCHHUA AACP
N3IIy4YE€HUA C
XUMHNUYCCKHX DJICMCHTOB.
IIOMOIIIBIO

2/48 | DHeprust CBA3U OHeprus CBs3u IHonumate cMmbica cuerunka efirepa. | DELICHHE 10.03-

aTOMHBIX S7IEp. snpa. Jlepexr (U3NIECKUX TTOHITH: PaccuuThIBaTH TUIIOBBIX 33/1a4. 15.03
Macc. 3HEPTHUsA CBS3M spa, SHEPTHIO CBA3H
Ile(l)eKT Macc ATOMHBIX SJCP.
- Beraucasate

3/49 | 3akon ITepuon ITorumaThs cMBICH SHEDIHIO JlaBaTh 10.03-
PAIIOAKTIBHOIO noJrypacmaa. (bu3HUecKoro 3aKoHa ocBoGokaomytoc | OTPEIETCHHE 15.03
pacnana. 3akoH (3aKOH pagMOaKTUBHOTO A pu nepuoaa

PaIuOaKTUBHOTO pacrnaza). PaJMOaKTUBHOM noJiypacnaja.
pacnaja. pacnazne Pemenue 3amay.

4/50 | SlnepHbie SnepHble peakiuu. | Pemars 3anauu Ha cocrasnenne | QnpenensiTh Tect. 3HaTh, Kak | 17.03-
peaKIvH. Jenenwue sapa ANCPHBIX PCAKLIMH, MPOAYKTBI ocymectBisiercst | 22.03
[enenue saae aHa. [[enmHbIe OUPCACICHIE HEHSBECTHOTO SIIEPHOU npasiisieMas

ACp yp : aneMeHTa peakuui. OOBACHITH Acp yup
ypaHna. [lemabie SUICPHBIC PEAKLUN. | renerme siypa ypana, nermyro | PCAKIHHL peaknus B
SIZIEpHBIE SlnepHbIi peakTop. | peaxmio. OObACHATH Brruucisars ANEPHOM
peaxIuu. OCYILECTBIICHHE YNIPABIAEMOH | YHEPTHIO, peakTope.
SInepHsrii peaKkiuu B SIIEPHOM PEaKTOpe. OCBOOOKTAFOLILYEOC
peaxTop. S TIPY SIAEPHBIX

5/51 | lpumeHenue [Tpumenenue [puowTs pUMEpEH! peaKIusIX. ITpoekt 17.03-

SZICPHOM SHEPTUU. | AACPHOM dHeprum. | MCMOIb30BAHUA ANCPHOH «OxKomorus 22.03
OHEPIruu B TEXHUKE, BJIUAHUA

buonoruueckoe buonorudeckoe y WCIIOJIb30BaHUS

o o PAaAUOAKTHUBHBIX U3JIYYCHUU Ha o

ACUCTBHC ACUCTBHC JKMBBIE OPraHU3Mbl, HA3bIBATH 4TOMHOH

PaaArOaKTUBHBIX paarnOaKTUBHBIX CIIOCOOBI CHHKEHUS 3TOTO OHCPIUumn».

u3 J'Iy‘-IGHHfI. HgﬂyquHI‘/’L BiustHUA. [[puBOAUTH pUMEpHI
9KOJIOTHYECKUX MpobiIeM npu
paboTe aTOMHBIX
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SIIEKTPOCTAHIINI 1 HA3hIBATH
CIOCOOBI PEIICHUS ITUX
npo0JeM.

6/52 | Konmponvnas CBETOBBIC KBAHTHI. | YMeTh IIPUMEHSATH KontponbHas 31.03-
paboma Ned ®duszuka aToma u MOJTy4CHHBIC 3HAHUS Ha pabora. 05.04
«CBeToBBIC aTOMHOTO sijIpa. MPaKTHKE.

KBaHTbI. Pr3uKa
aTOMHOTO S/Ipay.
4.4. JaemeHTapHbie YacTuibl (14ac)

1/53 | ®usmka Tpu otana B paseutiy | 3gaTh pa3inuyue TPEX 3HaTh BCe 31.03-
DJIEMEHTAPHBIX busuxn 9TAIoB Pa3BUTHUS (PH3HKH CTabHIIbHBIE 05.04

3JIeMEHTapHBIX
YaCTHII. wactiy, OTKpITHE AJIEMEHTAPHBIX YACTHII. JJIEMEHTapHbBIC
TIORHIPORA. Hmetpb noHsATHE O BCEX YaCTHUIIBI
AHTHYACTHIIBL. CTaOMIIBbHBIX
OTKpbITHE HSHTPUHO. | 3]IEMEHTAPHBIX YACTHIIAX.
Knaccudukarms
QJICMCHTAPHBIX
qacCTull. BzanmHubIe
MIpEBpaICHUA
QJICMCHTAPHBIX
yactuil. KBapku.
2/54 | Enunas Oynnamentanbabl | OOBSACHATH pusndeckyro | Honumare Pabora ¢ 07.04-
¢dusnueckas € B3aUMOJICUCTBHSA. | KAPTUHY MHpA. HCHHOCTH HAYTHOTO | 1afrpriiamu. 12.04
TMO3HaHUA MUpa HE
KapTHUHA MUpA. Enunas
BOOOIIIE [T
usnyeckas 4eJI0BEUECTBA B
KapTuHa MHpa. LICJIOM, a JJIs

3/55 | ®dusuka u ®uznka 1 Nmets npencrasieHue o Ka)KJ10ro Hanwucars 07.04-
Hay4HO- actponomus. GusuKa | ron gaKoi pemarImii 0by=aomerocs coo0IeHwe. 12.04
TeXHUYecKas u Onosorust. Pusuka u BKJIA BHOCHT JIMYHO, IEHHOCTH

TEXHHUKA. BHCPFGTI/IKEI. A OBJIaACHUA
PCBOJIIONHA. Cosnanne Marepuanop | COBPEMCEHHAA (usuka B METOJIOM HAy4HOTO

C 3aJIaHHBIMU
CBOMCTBaMH.

HayYHO-TCXHUYCCKYIO

TIO3HAHUA I

PEBOIIOLINIO. JOCTHUKCHUSA
ABTOMAaTH3AIHS ycrexa B JTI000M
MIPOU3BOJICTBA. BHJIE TIPAKTHYECKON
®duznka u JIESITETLHOCTH.
nHpOpPMAaTHKA.
HurepHer.
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4/56 | Ctpoenue Conneunas 3HaTB CTpOECHME Habmonate Paborats ¢ 14.04-
ComHevHoi cucTema. CoTHEYHOM CHCTEMBI. 3Be31bl, JIyHy B | aTiacom 19.04
CHUCTEMBI. OrnuceIBaTh IBUKEHUE IJIAHETHI B 3BE3HOTO HEOA.

HEOECHBIX Tell. TEJIECKOIL.

5/57 | Cucrema 3emnsi- | [Inanera Jlyna — 3HATBL CMBICI IOHATHUM: HaGmonats Tecr. 14.04-

Jlyna. €IMHCTBEHHBIA IUIaHETa, 3Be3/4a. COJTHEYHBIE 19.04
CIOYTHUK 3eMJIH. ISITHA C

6/58 | Oowmme cBenenus | ColsHIE — 3BE3/A. OnuceiBars CoJHIE KaK MIOMOIIBIO Tecr. 21.04-
o Comnnre. UCTOYHUK KU3HU HA TEJIECKOIIa U 26.04

3emuie. COJIHEYHOTO

7/59 | Uctounuku Ucrounuku 3HaTh UCTOYHUKHU 9KpaHa. 3HaTh CXeMy 21.04-
SHEPTUU U sHepruu COJIHLIA. | SHEPTUU U IPOLECCHI, Hcnone3oBats CTPOEHUS 26.04
BHYTpEHHEE Crpoenue ConHija. | mpoTeKarIIre BHYTPU Hurepuer s Comnnna.

CTpOCHUEC CoiHna. ITOHCKa
CoHiIIa. U300paxeHUM

8/60 | dusnueckas 3BE31BI U [IpumensTh 3HaHUE KOCMHYECKUX Tecr. 28.04-

MIPUPO/IA 3BE3]T. WCTOYHHUKHN UX 3aKOHOB (DM3HKH IS 00BEKTOB U 03.05
SHEPTHM. 0OBSICHEHUS TIPUPOIBI uHpopmaruu 06
KOCMHUYECKHX 00BEKTOB. ux

9/61 | Hama I'anaktuka. | ['amakTtuka. 3HATB TOHATHS: OCOOCHHOCTAX. | DpoHTAIBHBIIL 28.04-
[Ipoctpancteennbl | Beenennas. raJlakTHKa, HaIla ompoc. Tecr. 03.05
€ MacmTa0bl I'amakTtuka, BcenenHasl.

Ha0II01aeMO HNwmerts npencrabieHue o
BceneHHON. cTpoeHuH BeeneHHO.

10/62 | TIpoucxoxieHre 1 IIpoucxoxnenue n | Umers mpencrasiaeHus o OpOoHTAIBHBIN 05.05-
3BOJTIOLIUSA sBomtonus CojiHIA | MPOUCXOKIECHUU U omnpoc. 10.05
TJIaKTHK ¥ 3BE3]. | M 3BE3I. sBomtoruu CoHIa 1

DBoOIOIUS 3BE3]1; DBOJIOIUU
BceneHHoOM. BceneHHoOM.

11/63 | Pemienue 3aaHuii 3HaTh Qu3nUeckue Hcnons3oBare | Pemenne 05.05-
EI'D 3aKOHBI U TEOPHUH. WuTepuer 3aganuii @UIIN. | 10.05

12/64 | Pemenue 3aaHuii 3HaTh dusznueckue Pemenne 3amanit | 12.05-
EI'D 3aKOHBI U TEOPHUH. OUIIN. 17.05

13/65 | Pemenue 3amanuii 3HaTh Qu3nUeckue Pemenne 12.05-
EI'D 3aKOHBI U TEOPUH. samanniit ®UTINU. | 17.05
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14/66 | Peienue 3amaHuii 3HaTh Quznueckue Pemenue 19.05-
EI'D 3aKOHBI U TEOPHH. sagaguii OUITN. | 24.05

1/67 | Pe3epsn

2/68 | PesepB

OuneHka 3HAHMWA M YMEHUI y4aluxcst

OneHka TecTOBBIX 3aJaHUH
IIpu TecTupoBanuu Bce BepHbIE 0TBETHI OepyTcs 3a 100%, Torna oTMETKa BBICTABIISETCS B COOTBETCTBUU C TaOJIULIEH:

IIpoueHT BBINOJHEHHUS 3aaHUsI OtMmeTKa
95% u 6onee OTJINYHO
80-94% XOPOIIO
66-79% YAOBJICTBOPUTEIHHO
MeHee 66% HEYJOBJIETBOPUTEIHHO

OuneHka yCTHBIX OTBETOB

Ounenka S cTaBuTCS B TOM Cily4ae, €CJIM YYallUICS IMOKa3blBa€T BEPHOE MOHUMAHUE (PU3MUYECKOH CYIIHOCTH pacCMaTPUBAEMBIX SIBICHUN U
3aKOHOMEPHOCTEHM, 3aKOHOB M TEOPHi, JaeT TOYHOE ONPEIEICHHE M HCTOJIKOBAHUE OCHOBHBIX IOHATHH M 3aKOHOB, TEOPUH, a TaKKe IPaBUIbHOE
onpezeneHue (U3NYECKUX BEIUYMH, UX EIUHMII U CIHOCOOOB M3MEpPEHUS; MPABHIIBHO BBIMOJIHSAET YEPTEKH, CXE€Mbl U TpadUKH; CTPOUT OTBET IIO
COOCTBEHHOMY ILJIaHY, COINPOBOYX/AeT paccka3 HOBBIMU IPHUMEpaMH, YMEET NPUMEHSTh 3HaHUS B HOBOW CUTyallMM MpPU BBINOJHEHHM MPAKTUYECKUX
3a/laHui; MOXKET YCTaHABJIMBATDH CBSI3b MEXAY M3Y4aeMbIM U paHee U3yUYE€HHBIM MaTepUalioM MO Kypcy GU3MKH, a TAK)XKE C MAaTEpHaAIOM, YCBOEHHBIM IIPU
W3Y4YEHHUHU JAPYTUX NPEAMETOB.

Ounenka 4 cTaBUTCS B TOM CJIy4yae, €CJIM OTBET YYEHHKa YJIOBJIETBOPSET OCHOBHBIM TPEOOBAHUSAM K OTBETY Ha OLIEHKY 5, HO 0€3 HCII0JIb30BaHUS
COOCTBEHHOTO IIaHAa, HOBBIX MPHUMEPOB, 03 MPUMEHEHHs 3HAaHW B HOBOM CUTyalluH, 0e3 HCIIOJIb30BaHMs CBSI3ed C paHee M3YYEHHBIM MaTepHasoM,
YCBOEGHHBIM IPHU U3YYEHUU JIPYTHX MPEAMETOB; €CIU y4Yalluiics JOMyCTHJ OAHY OMMOKY WM He Oojee ABYX HEJOYETOB M MOXKET MCIPaBUTh UX
CaMOCTOSITENIHO MJIM C HEOOJIBILION MOMOIIBIO YUUTEIS.

Ounenka 3 craBUTCS B TOM cCllyyae, €CJIM Yy4allWiicss MpaBHWJIBHO MMOHUMAaeT (U3NYECKYI CYIIHOCTh PacCMAaTPUBAEMBIX SIBICHUU H
3aKOHOMEPHOCTEW, HO B OTBET€ MMEIOTCS OTAEIbHBIE MPOOEThl B YCBOSHHM BOINPOCOB Kypca (PU3MKH;, HE MPENsATCTBYET HajlbHEHIIEMy YCBOCHHIO
IPOrpaMMHOT0 MaTepHala, yMeeT IPUMEHSTh OMyuYeHHbIE 3HAHUS [TPH PEIICHUH TPOCTHIX 3a7a4
C UCIMOJIb30BAHUEM TOTOBBIX (hOpMyYJI, HO 3aTPyJHSETCS MPH PELICHUH 3ajad, TPeOYIOIMX MpeoOpa3oBaHUs HEKOTOPBIX (HopMys; JomycTui He Oosee
OJIHOM rpy0oii 1 oJ1HOM Herpy0oil oMOKH, He OoJiee IBYX-TPeX HErpyObIX HETOUETOB.

OuneHka 2 cTaBUTCSA B TOM CJIydae, €CIIU y4allluiicsl He OBJIaJiell OCHOBHBIMHM 3HAHUSMHU B COOTBETCTBUU C TPEOOBAHHMSIMU U JOMYCTHJ OOJIbILE
OoImMOOK U HEJIOYETOB, YeM HEOOXOUMO JIJIS OLICHKU 3.
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OuneHka NMCbMEeHHBIX KOHTPOJIbHBIX PadoT

Ouenka 5 craButcs 3a paboTYy, BBIIOJIHEHHYO TIOJTHOCTHIO 0€3 OMMOOK U HEJ0YETOB.

Ounenka 4 craButcs 3a padOTy, BBINOJHEHHYIO MOJHOCTHIO, HO MPH HajdM4uud He Oosiee OHOM OmMOKM W OJHOTO HeJouyeTa, He Oosee Tpex
HEJI0YETOB.

Ouenka 3 craBuTCS 32 PabOTy, BHIMOJHEHHYIO Ha 2/3 Bcel pabOTHI MPAaBWILHO WU MPH JIONYIIEHUH HEe OoJiee OHOM TpyOoii omumoKy, He Oojee
TpeX HErpyObIX OMMOOK, OTHON HErpyOOl OMMOKU M TPEX HEJO0UYETOB, TP HATHYNU YETHIPEX-TISITH HEJJOUETOB.

Ouenka 2 craButcs 3a paboTy, B KOTOPOW YMCIIO OMIMOOK U HEIOUETOB MPEBBICUIIO HOPMY ISl OLEHKU 3 UJIM MPAaBWJIBHO BBHIMOJIHEHO MeHee 2/3
paboTHI.

Ounenka 1a6opaTopHBIX padoT

OueHka 5 craBUTCS B TOM CiIydae, €CJIHM YYalUics BRIMOJIHUI paboTy B MOJTHOM 00beME ¢ COOII0IeHUEM HEOOX0IUMO MOCIeI0BATEIbHOCTH
MIPOBEJICHUS OIBITOB U U3MEPEHHUIA; CAMOCTOSTEIIFHO M PAIMOHAIEHO MOHTHPYET HEOOX0IMMOE 000PYIOBAHKE; BCE OTBITHI TPOBONT B YCIOBUSIX H
peKkUMax, 00ecreynBaIoLINX MOJIyYeHNEe IPABUIBHBIX PE3YIbTaTOB U BBIBOJOB; COOJIIOIaeT TPEOOBAHUS MTPaBUII OE30MIaCHOTO TPY/1a; B OTUETE
MPABWIILHO M aKKyPATHO BBITIOJHSET BCE 3aIMCH, TAOIUIIBI, PUCYHKH, YePTEIKHU, TPAPUKH, BEIYUCIICHHS, TPABIIIHHO BBIITOJHSICT aHAIN3
MOTPEIIHOCTEH.

Ouenka 4 cTaBUTCS B TOM CITydae, €CJI yYalluicsl BRIIOTHUI paOboTy B COOTBETCTBHHU C TPEOOBAHUSAMU K OLIEHKE 5, HO IOIYCTHII IBA-TPU
Hezjovera, He OoJiee 0JIHOM HerpyOo OMIMOKU M OJHOTO HEJAOoYeTa.

Ouenka 3 cTaBUTCS B TOM CITydae, €CJIM yYaIluicsl BRIIOIHUI paboTy HE MOTHOCTHIO, HO 00BEM BBITIOJTHEHHOW YaCTH TaKOB, YTO TTO3BOJISIET
MOJTyYUTh IPABUIBHBIE PE3YNIbTATHI U BBIBOJIBI, €CJIM B XO/I€ MPOBEACHUS OMbITA U U3MEPEHUN ObUIH JOMYIIEHBI OITHOKH.

Ouenka 2 cTaBUTCS B TOM CITydae, €CJIM YYalluicsl BHITOJHWI paboTy HE MOTHOCTHIO M 00BEM BHITIOJIHEHHON PabOThI HE MO3BOJISET CALNATh
MPaBUJIbHBIE BHIBOIBI, BBIYMCICHUS; HAOIIOIEHUS MPOBOIUINCH HETIPABUIIBHO.

Ilepeyenb omudoK

I'pyovie omuoku

1. Hesnanue onpezaeneHuii OCHOBHBIX MOHSATHH, 3aKOHOB, MTPABHII, TOJOKEHUH Teopun, (opMyI1, OOIIETPUHATHIX CHMBOJIOB, 0003HAYEHUS
(GU3UYECKUX BEJIMYUH, SAUHUILY U3MEPEHUSI.

2. HeymeHue BbIIEIATH B OTBETE TJIABHOE.

3. HeymeHue npuMeHATh 3HAHUS [T pEeIISHUs 3a/1a4 U O0BICHEHHS (U3MUECKUX SIBJICHHH; HEMPABMWIHHO CHPOPMYIUPOBAHHBIE BOTIPOCHI, 3a1aHHS
WM HEBEpPHBIC OOBSICHEHHS X0/1a UX PEIICHUs, HE3HAHUE MPUEMOB PEIICHUS 3a/1a4, aHATOTHYHBIX PaHee PEIICHHBIM B KJIACCE; OUTMOKH, MTOKA3bIBAIOIIHE
HEIpaBUILHOE TTOHUMAaHHUE YCIOBUS 3a/1a4U WM HETPABIIIBHOE HCTOJIKOBAHUE PEIICHMS.

4. HeymeHue 4UTaTh U CTPOUTH TpadUKU U MPUHITUTHAILHBIE CXEMBI

5. Heymenue moaAroToBuTh K paboTe yCTAHOBKY WIH JJAOOpaTOpHOE 000PYI0BaHUE, TPOBECTH OIBIT, HEOOXOIUMBIE pacueThl HJIA UCIIOTH30BATh
MOJIyYEHHBIE JTAHHBIE /1JIs1 BBIBOJIOB.

6. HeOpexxHoe OTHOIIIEHHE K JIa0OpaTOpHOMY 000PYI0BAHUIO i U3MEPHUTEIIBHBIM ITPUOOpaM.

7. HeymeHue onpeaenuTs MOKa3aHUs U3MEPUTETHLHOTO MPHOopa.
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8. Hapymenue TpeboBanmii mpaBui 6€30MacHOTO TPY/1a P BBHIIIOJHEHUH SKCIIEPUMEHTA.

Hezpyovie owiuobxu

1. Herounoctu ¢popMyIHpOBOK, ONPEACIICHHIH, 3aKOHOB, TEOPUI, BHI3BAHHBIX HEMOJHOTONW OTBETA OCHOBHBIX MPU3HAKOB OMPEACISIEMOTO
noustus. OmnOKY, BEI3BaHHbBIE HECOOIOICHIUEM YCIOBUN IPOBECHHS OIbITA UM U3MEPEHUH.

2. OmubOKy B yCIOBHBIX 0003HAUCHHIX HA MPUHIUIHAIBHBIX CXeMaX, HETOUHOCTH YepTeKel, rpaKoB, CXEM.

3. [Ipomyck iy HETOYHOE HAMCAaHKEe HAMMEHOBAHUM eTMHUL] PU3NUECKUX BEIUYUH.

4. HepanoHabHBIH BEIOOP X0/1a peIIeHUsI.

Heoouemui

1. HepaunoHnanbHble 3a1IMCH NPU BBIYUCIICHUSAX, HEPAILIMOHATbHBIC TIPUEMBbI BHIYMCIICHUI, TPEe0oOpa30oBaHUil U PEeLICHUS 3a1a4.

2. ApudmMeTrnueckue ommOKY B BBIYUCICHUSAX, €CIIU 3TH OIIMOKU TPY00 HE HCKAXKAIOT PEaIbHOCTh MOJyUYSHHOTO pe3yJIbTaTa.

3. OTaenpHBIEC OTPEIIHOCTH B (POPMYITHPOBKE BOIIPOCA UM OTBETA.

4. HeOpesxHOE BBITTOJIHEHHUE 3aITUCEH, YePTEXKel, CXeM, IpaduKOB.

5. Opdorpacduyeckue 1 MyHKTyallHOHHBIE OIIUOKU.

Hcnoan3dyemas Jinteparypa

YMK no ¢usuxe I'.Sl. Maxumesa. 10-11 knaccsl.

1. ®enepanbHblii rocy1apcTBEHHBINH 06pa30BaTENbHBIN CTAHAAPT CPEAHEro (II0IHOro) obuiero obpasosanus. Crapmas mkosna. 10-11 kaaccsl. -
YTBepxaeH npukazoM Ne 413 Muno6pnayku Poccun ot 17.04.2012.

2. Msxumes I'.41., bByxosues b.b., Uypyrun B.M. ®usuka. 11 knacc: yueOHUK 7151 00111€00pa30BaTeIbHBIX OpraHu3anuii (0a30BbIN YpPOBEHbB); MO PE/I.
H.A. ITapdentreBoit. — M.: IIpocsemienue, 2014.

3. unos B.®. IToypounoe mianuposanue no ¢pusuke. 10-11 xnaccel. [locodue nis yuureneit odmeodpazoBat. opranuzanuid. - M.: IIpocsenienue,
2013.

4. ITapdentreBa H.A. Tetpanp nis mabopatopubix padot o ¢usuke: 11 k.- M.: [Ipocsemenue, 2014
5. PeimkeBud A.I1. COopHuK 3a1a4 o pusuke. 10-11 kmace. — M.: [Ipoda, 2017.

Matepran KOMIUIEKTAa IOJHOCTBIO COOTBETCTBYeT IlpumepHOil mporpamme mo ¢u3uke cpefaHero (moiHoro) oOmiero oOpasoBaHus (0a30BbIif
YPOBEHb), 00s13aTeIbHOMY MUHUMYMY COZEp>KaHuUsl, peKOMEHA0BaH MUHUCTEPCTBOM 00pa3zoBaHus PO.

JlonosHUTEIbLHAS JIUTEpPaTypa
7. Mapon A.E., Mapon E.A. ®u3zuka 10 k. [{ugaktuyeckue marepuainsl.- M.: Ipoda, 2014
8. Mapon E.A. ®usuxka. 10 k1. OnopHble KOHCIEKTH! M pazHOypoBHeBbIe 3a1anus.- CI16.: OO0 «Bukropus mmtocy, 2013.
9. Crangapthl BTOporo nokojeHus. [Ipumepnsie mporpammsel o yueOHbIM nipenmeram. Ousuka 10 — 11 kmaccerl. — M.: «IIpocBemenue», 2010.
10. CrangapTsl BTOporo nokosieHus. [IpumepHass ocHOBHasi oOpazoBaTebHast IporpamMma o0pa3oBaTesIbHOro yupexaeHus. OcHoBHas MmKoiaa.— M.:
[Ipocsemenue, 2011.
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11. Ilporpammel 1uist 0011€00pa3oBaTeNbHbIX yupexxaeHuid. dusnka. ActporHomus. 7- 11 knaccel. — M.: Ipoda, 2008.

12. Kopaesnu M.JI. Kanengapao-tematnyeckoe mianuposanue /IIpenogaBanue pusuku B 2007-2008 yuebHOM roay. Metonuueckoe mocooune MUOO.
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14. Cremmanosa I'.H. Coopnuk 3anau o ¢pusuke. 10-11 kmacc. — M.: I[Ipocsemenue, 2003.
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HNuTepHeT-pecypesbl
1. MunuctepcTBo o0pazoBanust v Hayku P®  http://muHoOpHayKu.pd
2. MuHHCTEpCTBO 00pa3oBaHus, HAYKH U Mostoaexku Pecrryomuku Kpeim http://monm.rk.gov.ru
3. ®enepanbHblii HHCTUTYT MEAarorndeckux uamepenuit http://fipi.ru
4. KPUIIIIO r. Cumdepomnons http://Krippo.ru
5. Yuutensckuii mopran  Www.uchportal.ru
6. decTuBans negarornyeckux unaei « OTKpwIThIA ypok» http://festival.1september.ru
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