MHUHUCTEPCTBO MPOCBEUIEHUA POCCUMACKON ®EJAEPAILIUA
YupasJieHue 1o 00pa3oBaHUI0 M HAYKe aIMHUHUCTPALMHU rOpPoaa ACTPaxaHu

Yupasiienue o0pazoBaHus MyYHHIHMIIAJIbHOI0 oOpa3oBanus ""I'opox AcTpaxanp'
MBOY r.Actpaxanu "I'umnasus Ne4"

PACCMOTPEHO COI'JTACOBAHO YTBEPX/JIEHO
3aB.kadenpoi . . 3am.gupextopa’fio YBP  JTupekTop
/ ) K—,(;
(ilji/ 24 ‘,/ \ /%
Boinxkosa 10.A. baszurosa JI.I1I. Jlennosa T.B.

[Tpukasz Nel o1 29.08.2023r. IIpuxa3 Nel ot 29.08.2023r.  IIpuxka3 Nel ot 30.08.2023r.

JOKYMEHT HOTIHCAH
3. TEKTPOHHOR O TIHCKIO
Cepmidensar 6D 53 40 5D 63 A6 83 E1 F4 8D

Bnaneneu Jdenaona Tarenna Bakvoposaa

ettcreuTeses ¢ 2021903/17 no 202603

PABOYASA ITPOT'PAMMA

no Puzuke
11 xiacc

[Iporpamma cocrtaBiieHa Ha ocHOBe mporpammsl @uszuka 10-11: I'.J.Msxkumes.
Mockaa. Ipoda, 2010r.

CocTaBuTeib:

Huxomaesa FOmmsa HukomaeBHa
yuuTeab GU3NKU

BBICILIEH KaTeropus



IHosicHUTEJALHASA 3aANNCKA

Pabouas mporpamma o ¢usuke 1 11 kinacca pa3paboTana B COOTBETCTBHUH C:
- ®epepanpHbM 3aKk0HOM "O0 oOpazoBanum B Poccuiickoit @eneparun” ot 29.12.2012 N 273-D3,

-IIpukazom MmunoOpazoBanus P® ot 5 mapra 2004 1. N 1089 "OO6 yrBepxacauu ¢enaepaibHOTO
KOMIIOHCHTA roCcyaapCTBCHHBIX O6pa3OBaT€.HI)HI)IX CTaHdapTOB»,

- IlocTtanoBnenuem ['aBHOTO rocynapcTBEHHOTO caHuTapHoro Bpaua P® ot 29 nexabpst 2010 r. N
189 "O6 yrBepxknmenun CanlluH 2.4.2.2821-10 "CaHuTapHO-3IUASMHOJIOTHYECKUE TPEOOBaHUS K
YCIIOBUSIM M OpraHu3aluu oOydeHUss B 00meoOpa3oBaTeNbHBIX YUpekIACHUIX" (C M3MCHCHUSMU H
JIOTIOJTHEHUSIMH),

- [IpumepHO# IporpaMMoii OCHOBHOTO 0OII1ero 00pa3oBaHus Mo QpU3NKe
- OOIT OO0 MAOY «I'umuazum Ne33 r . Viman-Ym» Ha 2017-2018 yueOnbIit To1.

Pabouass mporpamma no ¢usuke g 11 kimacca OCHOBHOM IIKOJIBI COCTaBJI€HA Ha OCHOBE
DyHIaMEHTAJILHOTO si/ipa CoJIep KaHus 001ero 0opa3oBaHusl.

[Iporpamma coctaBnena k yueOHuky [.S.Msakumesa, b.b.byxosnesa, B.M.Yapyruna
«®usuka. 11 xnace»

MecTo yueOHOro nmpeaMera B ydeOHOM ILIaHe

B 6a3ucHoM y4ueOHOM utaHe cpeaHeit (MOTHOM ) MKOJIBI (PU3UKa BKITFOUCHA B pa3ael
«Coneprxanne, (popMupyeMoe ydaCTHHKaMH 00pa30BaTeIBbHOTO mpoleccay. O0yJaronecs MOryT
BBIOpATH I M3ydeHus (pu3uKy Kak Ha 6a30BOM, Tak U Ha MPOPHILHOM YPOBHE.

JlanHas mporpaMMma paccuMTaHa Ha 4 4aca B Hezielnto, Bcero 136 d.

O0mas xapakTepucTHKa Y4eOHOro npeamera
dusnka KaKk Hayka o HambOoJjiee oOIMX 3aKOHAxX MPUPOJBI, BHICTYIAs B Ka4eCTBE y4eOHOTO
IperMeTa, BHOCHT CYIECTBEHHBIN BKJIa/ B CUCTEMY 3HaHHM 00 okpykatoiieM mupe. LIkonpHbIi Kypc
¢bu3MKM — CcHCTeMOOOpPa3yIoUUil il €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB, MOCKOJIBbKY
¢u3znueckue 3aKOHBI JIGKAaT B OCHOBE COJEpXaHUS KypcoB XHMHH, Ouosioruu, reorpaduu u
aCTPOHOMHUHU.

Hesn u3ydyenusi puU3UKHU B cpeHel (TIOJTHOM) MIKOJIE CICIYIOIIHE:

* (hopmupoBaHus y 00ydaromuXxcs YMEHHs BUJIETh U TOHUMATh IIEHHOCTh 00pa30BaHusl, 3HAYUUMOCTh
(bu3MYECKOTO 3HAHMS JJIS1 KQXKIO0TO YEeIOBEKa, HE3aBUCHUMO OT €ro Mpo(ecCHOHAIbHON 1eATeIbHOCTH;
YMEHHMH pa3nuyarh (QakThl U OIICHKH, CPAaBHHUBATh OIICHOYHBIC BBIBOJBI, BHJAETh HX CBSI3b C
KPUTEPUSIMH OILICHOK U CBSI3b KPUTEPUEB C OINpPENEICHHOW CHCTeMOH LeHHOcTeH, GpopMynupoBath u
000CHOBBIBATh COOCTBEHHYIO MO3UIIHUIO;

* opMupoBaHHE y 00Y4aIOUUXCS LEJIOCTHOTO MPEJCTABICHUS O MUPE U POJIM (U3UKU B CO3/IaHUM
COBPEMEHHOM €CTEeCTBEHHO-HAyYHOM KapTUHBl MHpPA; YMEHHUS OOBACHATh OOBEKTHI M IPOLECCHI
OKpYXKalollled ACUCTBUTEIBHOCTH — IPUPOAHON, COLMAIBHOM, KyIbTYpPHOW, TEXHHUYECKOW CpPEIBbI,
UCTOJb3Ys AT 3TOT0 (pU3NYecKre 3HaHUS;

*rIproOpeTeHne OO0YyYaloUIUMKCS OIbITa Pa3HOOOpa3HOW JEATENbHOCTH, OIbITa TO3HAHUS M
CaMOIIO3HAHUS; KJIIOUYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHTHOCTEH), HMEIOIIMXYHUBEPCAIBbHOE
3HAa4YeHUE JJIS Pa3IMYHBIX BHJIOB JIESTENBHOCTH, - HABBIKOB PEIICHUs MpoOiIeM, IPUHATHS pelleHHH,
MOMCKA, aHaiu3a U 00paboTKM MH(OpPMAIMM, KOMMYHUKAaTHBHBIX HABBIKOB, HABBHIKOB HM3MEPEHMUH,
HaBBIKOB COTPYJHMYECTBA, 3()(HEKTUBHOTO M OE30MACHOTO HCHOJb30BAHUS PA3IUYHBIX TEXHUYECKUX
YCTPOMCTB;



* OBJIQJICHUE CHCTEMOW HAy4YHBIX 3HAHUH O (U3MYECKHX CBOMCTBAX OKPYXKAIOMIETO MHpa, 00
OCHOBHBIX (PU3MUYECKUX 3aKOHAX U O CMIOCO0aX WX UCIOJIb30BaHUS B IPAKTHUECKON JKU3HH.
JlocTikeHue 3TUX 1esiei 00ecneunBaeTCsl PEIICHUEM CIICYIOIHNX 3a1a4:

*3HAKOMCTBO YYaIIMXCSI C METOJIOM HAayYHOTO TO3HAHHUS M METOAAMHU HCCIEIOBAaHUS OOBEKTOB H
SIBJICHUH TIPUPOIBL;

*[IPHOOPETEHNE YIAUTMMHCS 3HAHUH 0 (PU3MUECKUX BEIMUMHAX, XapPAKTEPU3YIOUINX 3TU SBJICHUS;
sopmMupoBaHue y ydamuxcss yMEHUI HaONIONaTh NPUPOAHBIC SBICHHUS W BBIMOJHATH OIIBITHI,
nabopaTopHble pabOTHI M SKCHEPUMEHTAJIbHBIC MCCIEIOBAHUS C HCIOJIB30BAHUEM H3MEPHTEIBHBIX
pUOOPOB, MHUPOKO MPUMEHIEMBIX B TPAKTUYECKOHN JKU3HU;

*OBJIQJICHUE YYAIIUMUCS TAKUMH OOII€HayYHbIMU MOHATUSAMH, KaK IPUPOJHOE SBICHUE, SMIUPUUECKU
YCTaHOBJIEHHBIH (PaKT, mpodiema, TUIoTe3a, TEOPETUUECKUI BBIBOJ, PE3yIbTaT SKCIEPUMEHTATbHON
IIPOBEPKU;

*[IOHUMaHUE yYalllUMHUCA OTIMYUN HAy4yHBIX JaHHBIX OT HENPOBEPEHHOW HH(POpMAIUH, IIEHHOCTH
HAyKH JUIsl YJIOBJIETBOPEHUSI OBITOBBIX, MPOU3BOACTBEHHBIX U KYJIbTYPHBIX OTPEOHOCTEH UenoBeKa.

TpedoBanus Kk pe3yjbTaram 00y4eHUs

B pezynemame usyuenusn gpuzuku na npohunbrhom ypoene yueHuK 0014ceH

3HATH/MIOHMMATh

J cmbict nonamui: Gu3ndeckoe sBieHUe, GU3MYECKas BEITUYHHA, MOJICIb, TUIIOTE3a, MPUHIIHIT,
MOCTYJIaT, TEOpHs, MPOCTPAHCTBO, BpPEMs, MHEpLMANIbHAs CUCTEMa OTCUeTa, MaTepHalibHas TOYKa,
BEIIECTBO, B3aUMOJEWUCTBHME, WJCAIbHBI Tra3, pe30HaHC, DJJIEKTPOMarHUTHbIE KoJebaHus,
AIIEKTPOMArHUTHOE TOJIE, NEKTPOMArHuTHas BOJHA, aTOM, KBaHT, (DOTOH, aTOMHOE SApO, Ae(eKT
Macchl, PHEPrus CBSI3U, PaJAMOAKTUBHOCTb, HOHU3UPYIOILIEe M3JIydeHHUE, MIaHeTa, 3Be3/a, rajakTHKa,
Bcemennas;

. cMbIC huzuueckux eenuyun: TiepeMelieHre, CKOpocTh, YCKOPeHHe, Macca, CHIla, JaBJIeHUE,
UMITYJIbC, paboTa, MOIIHOCTb, MEXaHUYECKAsk SHEPrUs, MOMEHT CHJIbI, IEPHOJ], YACTOTa, aMILIUTYAA
KoJjieOaHui, AJIMHA BOJIHBI, BHYTPEHHSSI SHEPIUsl, CPEAHssl KHHETHYECKasi SHEePrys YacTHIl BEIECTBa,
abconroTHasi TemIepaTypa, KOJHWYECTBO TEIUIOTHI, YAelIbHas TEIUIOEMKOCTh, YJAeNbHas TeIioTa
napooOpazoBaHusi, ylelbHas TEIUIOTa IUIaBJICHUS, yAeNbHAs TEIJIOTa CropaHus, 3JIeMEHTapHbII
AIIEKTPUYECKU  3apsil, HAOpPSHKEHHOCTh — DJEKTPUYECKOTO  MOJIs, PAa3HOCTh  IOTEHIIMAJOB,
AIIEKTPOEMKOCTb, HHEPIHsl SJIEKTPUYECKOTO IIOJis, CHJIa DIEKTPUUYECKOrO TOKa, JIIEKTPHUYECKOe
HaNpsKEHUe, JIEKTPUUECKOEe COTPOTUBRIICHUE, SIEKTPOABIIKYILAS CUJIA, MATHUTHBIM MOTOK, MHIYKIIHS
MarHUTHOTO TIOJI,  WHIAYKTUBHOCTb, JHEPIrHsl MAarHUTHOTO TOJS, TOKa3aTelb MPEeIOMIICHUS,
OTTUYECKAs CHJIA JIMH3BL;

. CMbICTT  (pU3UYECKUX 3AKOH08, HPUHUUNO8 U nocmynamoe (HopMyTUPOBKa, TPAHMIIBI
MIPUMEHUMOCTH): 3aKOHBI AMHAMUKH HBIOTOHA, MPUHIUIBI CYIEPIO3UIIMHA U OTHOCUTEIBbHOCTH, 3aKOH
[Tackans, 3akoH Apxumena, 3akoH I'yka, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUS SYHEPTHH,
UMITyJIbCa M DJIEKTPUUECKOTO 3apsia, OCHOBHOE YpaBHEHHE KMHETHUUYECKON TEOpHUHU Tra3oB, YpaBHEHUE
COCTOSTHUS UJICANIbHOTO Ta3a, 3aKOHBI TePMOJIMHAMUKH, 3aKOH KynoHa, 3akoH Oma 171 IOJTHOU IIeTH,
3akoH Jloyns - JleHIa, 3aKOH SIEKTPOMArHUTHOW WHIYKIIUHU, 3aKOHBI OTPAKEHUS U MPEIOMIICHHUS
CBETa, MOCTYJAThl CHEIHATBLHON TEOPUU OTHOCUTENBHOCTH, 3aKOH CBSI3U MAcChl U SHEPTUU, 3aKOHBI
doTorddekra, moctynatsl bopa, 3aKoH paIOaKTUBHOTO pacmaja;

. 6KJ1A0 POCCUIICKUX U 3apYOesHCcHbIX YUeHblX, 0Ka3aBIINX HauOoJblllee BIUSHUE HA Pa3BUTHE
¢bu3uKy;

yMeTbh

J onucvleame u 00BACHAMb pe3yabmamsvl HAOIIO0EHUI U IKCHEPUMEHMO8: HE3aBHCUMOCTh
YCKOpPEHUsSI CBOOOJHOTO TMaJieHUs OT MAacChl MaJaloIero Teia; HarpeBaHue ra3a MpH ero ObICTPOM
CKaTUU U OXJIKJICHHE MPU OBICTPOM PACIIMPEHUH; MIOBHINICHNUE JABICHUS Ta3a IIPU €ro HarpeBaHUM B



3aKpBITOM coOCyJle; OPOYHOBCKOE JBIKEHHE; IEKTPHU3AIMs Tell NMPH WX KOHTAKTE; B3aUMOJCHCTBUE
MPOBOJTHUKOB C TOKOM; JICHICTBHE MAarHMTHOTO TIOJII HA TPOBOJAHUK C TOKOM; 3aBHCHMOCTH
COIPOTHUBJICHUS] TOJIYIPOBOJHUKOB OT TEMIIEpATyphl M OCBEUICHMS; SJIEKTPOMArHUTHAS WHIYKIIHS,
pacrpocTpaHeHHe »SIIEKTPOMArHUTHBIX BOJH; JHCIEpcHs, HHTEpepeHuus u IUQpPaKIUs CBETa;
W3y4YEeHHUE U MOTJIOICHNE CBETAa aTOMAaMH, JIMHEWYaThle CIEKTPBL; (HOTOAIP(PEKT; paanoaKTHBHOCTS;

o HpUBOOUMb NPUMEPLL ONBIMOS, WIIIOCMPUPYIOUUX, YMO: HAOIIOACHUS WU DKCIICPHUMEHT
CITy’)KaT OCHOBOM ISl BBIIBUIKCHUS THIIOTE3 U TIOCTPOCHUS HAYYHBIX TEOPHIA; SKCIEPUMEHT IT03BOJISET
MIPOBEPUTH HCTUHHOCTHh TEOPETUYECKUX BBIBOJOB; (pU3MUECcKasi TEOPHS JaeT BO3MOXKHOCTh OOBSICHATH
SABIICHHUSI TIPUPOJBl M Hay4yHble (AKThI; (u3MUecKass TEOpUs TO3BOJIAET TPEACKA3hIBAThH EIIe
HEM3BECTHBIC SIBIICHUS M WX OCOOCHHOCTH; NMPH OOBSICHEHUHM MPHUPOIHBIX SBICHUH HCHOIB3YIOTCS
(bu3nvecKrue MOJIENN; OJMH U TOT XKe MMPUPOTHBINA 0OBEKT WK SBICHUE MOKHO HCCIIEZIOBATh HA OCHOBE
WCTIOJIb30BAHMUS PA3HBIX MOJIENEH; 3aKOHBI (PU3UKK U (PU3HYECKHE TEOPHH UMEIOT CBOM OTIPEICIIEHHBIE
TpaHUIIB TIPUMEHUMOCTH;

J onucwsléams yHOAMeHMAIbHBLE ONBIMBL, OKA3AGUIUE CYULECHBEHHOE GIUANHUE HA PA36UNMUE
duzuku;

o NPpUMEHAMb NOJIYUEeHHbIE 3HAHUA 01 PeUeHUA PU3uUecKux 3a0au;

J onpedenamsp: Xapakrep (pusmueckoro mpouecca no rpaduky, tabnuie, popmyse; NpoayKThl
SIEPHBIX PEAKIMA Ha OCHOBE 3aKOHOB COXPAaHEHHS AIIEKTPUYECKOTO 3apsiaa U MacCOBOTO YHCIIA;

o uzmepamp: CKOPOCTh, YCKOPEHHE CBOOOJHOTO TMAJCHUS; MacCy Teja, IJIOTHOCTh BEUIeCTBa,
cuily, paboTy, MOIIHOCTh, JHEPTHI0, KOXPPHUIIMEHT TPEHUS CKOJBKEHHUS, BIAKHOCTH BO3JyXa,
VIENbHYIO TEIUIOEMKOCTh BEIIECTBA, YICIbHYIO TEIUIOTY TUIABJICHUS JIbJA, AJICKTPHUYECKOE
cormportusiienne, J/IC u BHyTpeHHEEe COTPOTHUBICHHWE HCTOYHHKA TOKA, MMOKA3aTeNb IPEIOMIICHHUS
BEIIECTBA, ONTHYECKYIO CHJTy JIMH3BI, [UIMHY CBETOBOM BOJIHBI; IIPEJICTABIISATH PE3YIbTAThl H3MEPEHUI
C YU4E€TOM UX MOTPEUIHOCTEN;

. npueooums npuMepsl NPAKMUYECKO20 NPUMEHEHUA (u3uyecKux 3HAHUI: 3aKOHOB
MEXaHUKH, TEPMOJAMHAMHKHA U  DBJCKTPOJUHAMHMKHA B  DHEpPreTHKE;  pa3jMyYHbIX  BHUAOB
AIIEKTPOMArHUTHBIX M3IYYEHUN Ui Pa3BUTHUS PAIHO- U TEIEKOMMYHUKAIIUN; KBAaHTOBOM (PU3UKU B
CO3JaHUHU SJICPHOM SHEPTreTUKH, J1a3epPOB;

J 60CHPDUHUMAMb U HA OCHO8E NOAYYEHHBLIX 3HAHUIL CAMOCHIOAMENbHO OUCHUBAMD
uHpopmanuio, coaepxaiytocsi B coobmenusx CMU, HaydHO-TOMYISPHBIX CTAThbIX; UCHOIb306aMb
HOBBIE MH(OPMAIIOHHBIE TEXHOJIOTUU JUIsl MOMCKA, OOpaOOTKH U MpeabsBIeHUS HHMOPMALUU IO
(M3UKe B KOMIIBIOTEPHBIX 0a3ax MaHHBIX U ceTsX (cetu MHTepHeT);

HCNOJIL30BATH NPHOOpPeTeHHble 3HAHMSA W YMEHHUSI B NPAKTHYECKOH /1esiTeJIbHOCTH H
IOBCEIHEBHOM KU3HU JJIA:

J obecrieueHns 0€30MaCHOCTU JKU3HEAEATEIbHOCTH B MPOIECCE MCIOIb30BAHUS TPAHCIIOPTHBIX
CPEICTB, OBITOBBIX ANEKTPOIPUOOPOB, CPEICTB PAIUO- U TEICKOMMYHHUKAIIHOHHOH CBSI3H;

. aHallM3a M OICHKM BJIMSHHUS Ha OpPraHU3M YelIOBeKa M JpYrue OpraHu3Mbl 3arpsi3HEHUs
OKPY’KaIoIllel Cpeibl;

. PaIoOHaIBLHOTO MPUPOAOIIOIB30BAHUS U 3AIUTHI OKPYXKAIOIIEH Cpebl;

. OIpENIENICHUs] COOCTBCHHOW TMO3WIMHM [0 OTHOIICHUIO K OSKOJIOTUYECKHM IpoOiieMaM |
MOBEJICHUIO B IPUPOTHOM cpejie.

Peanu3anuss naHHOM mporpamMmbl  00€CHEUMBAET OCBOEGHUE OOIIEeydeOHBIX YMEHMH W
KOMIETEHINH B paMKax MH()OPMAIMOHHO- KOMMYHUKATUBHOM JIESIT€IbHOCTH:

ITo3HaBaTebHas 1eSITEILHOCTD:

J UCIOJb30BaHUE JJIsi TIO3HAHUS OKPYXKAIOIIEro MHUpa Pa3IMYHbIX €CTECTBEHHOHAYYHBIX
METO/IOB: HaOJI0IeHUE, U3MEPEHNE, SKCIIEPUMEHT, MOJICTUPOBAHUE;

J ¢dopmupoBaHue yMeHUH pa3nuyaTh (aKThl, THUIOTE3bl, MPUYMUHBI, CJIEJICTBHS,
JI0Ka3aTeNbCTBA, 3aKOHBI, TEOPUH;

J OBJIaZICHUE aJIeKBAaTHBIMHM CHOCOOAMH PELICHUs TEOPETHUYECKUX M IKCHEPUMEHTATIBHBIX
3ajay;



. NpUOOpPETEHUE OIBITa BBIABIKCHHUS TUIOTE3 Ui OOBSCHEHUS W3BECTHBIX (DAaKTOB H
9KCIIEPUMEHTAIILHOM ITPOBEPKH BBIJIBUTIAEMBIX THIIOTES.
NHpopManMOHHO-KOMMYHUKATHBHASA 1eATEIbHOCTD:

. BIIQJICHUEC MOHOJIOTMYECKOM U JTUAJOTUYECKOW pPEUblo, pa3BUTHUE CIIOCOOHOCTH
IIOHUMATh TOYKY 3PpCHUSA C06€C€I[HI/IKa W IIPpHU3HAaBaTh IIPpaBO HAa HHOC MHCHUC,
L4 HCIIOJIb30BAHHUEC JId PCHICHUA IO3HABATCJIBHBIX W KOMMYHUMKATUBHBIX  3aJ1a4

Pa3IMYHbIX HCTOYHUKOB MH(POPMALUH.

Jlnst pelieHusi NO3HABAaTEIbHBIX W KOMMYHHMKATHUBHBIX 3aJa4 Y4alluMCs IpeUIaracrcs
WCTOJIb30BaTh Pa3IMYHbIe MCTOYHUKU MH(OpMAIMH, BKIIOYAs SHUMKIIONEANH, ciaoBapu, MHTEpHET-
pecypchl 1 Apyrue 6a3bl JaHHBIX, B COOTBETCTBUU C KOMMYHUKAaTHBHOMW 3a7a4ueii, chepoii U cuTyarue
0OLIEHHUS 0CO3HAHHO BbIOMpATh CPEACTBA A3bIKA U 3HAKOBBIE CUCTEMBI.

Coneprxanue TeM y4eOHOIr0 Kypca

MaruuTtHoe nose. JiaekrpomaruutHast uaaykuus (30 )
Wuaykuust marautHOTro nostst. [IpuHumn cynepno3uiuu MarHuTHeIX nojied. Cuita Amnepa. Cuna
JlopeHnna. DneKkTpousMepuTebHble TPUOOPsl. MarHUTHBIE CBOIICTBA BEILIECTBA.
MarHuTHBIN MOTOK. 3aKOH AJeKTpoMarHuTHOW mHAyKuuu dapanes. BuxpeBoe anexkrpuyeckoe
nione. [Ipasuiio Jlenna. Camonnaykuus. THAYKTHBHOCTB. DHEPIHsl MATHUTHOTO TTOJISL.

DJIeKTPOMATrHUTHbBIE KOJIeOaHUs U BOJTHBI (64 )

Konebarenbubiit  koHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBbIE KojieOaHusA. BbliHyXaeHHbBIE
JNIEKTPOMAarHuTHhIe KoJieOaHusi. IlepeMenHblii TOK. J[leHcTByronue 3HAYeHHs] CHJIBI TOKa |
HamnpsbkeHnd. KoHzeHcatop M KaTylmika B IL€NM NEPEMEHHOIO0 TOKA. AKTHBHOE CONPOTHUBIICHHE.
OnekTpuyeckuii  pe3oHanc. Tpanchopmarop. IlpomsBoacTBo, mepegada W HOTpeOICHHUE
AIEKTPUYECKON SHEPIHUU.

DneKTpoMarHuTHoe noJjie. BuxpeBoe snexrpudeckoe mone. CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH.
CBoiICTBA AIIEKTPOMArHUTHBIX BOJIH. [[pUHIIUIIBI paAMOCBA3H U TEIEBUICHUS.

Caet kak anekTpoMarautHas BojiHa. CkopocTh cBeta. MHTepdepennms cBera. KorepeHTHOCTD.
Hudpakuust ceta. [Judpakumronnas pemerka. [lomspuzamust cBeTa. 3akOHBI OTPAXKEHUS U
npenomiieHus cBera. [lonHoe BHyTpeHHee oTpaxeHue. Jlucnepcust cera. Pasnuusble BB
3JIEKTPOMAarHUTHBIX U3Jy4E€HUN, UX CBOMCTBA U MPAKTUUYECKHE NpUMEHEHUs1. PopMysia TOHKOW JIMH3BI.
OnTuueckue mpruOOpPHI.

[ToctynaTtel cnenuaibHON TEOPUM OTHOCHUTENIBHOCTH OiHIITEHHA. [IpocTpaHcTBO M Bpems B
CHEeUMaJbHON TEeopuHu OTHOCUTENbHOCTU. [lonHass »sHeprusa. OHeprus mnokos. PenaruBucTckuit
uMITyabC. CBA3b TOJTHON SHEPTHH C UMITYIHCOM U Maccoii Tena. JleeKT Macchl U SHEPTus CBA3H.

KBanroBasn pusuka (18 u)

l'umoreza M.Ilnanka o kBanTtax. @Dorodddexr. Omnbitel A.I.CroneroBa. YpaBHEHUE
A.Dunmreitna s otoaddexra. ®oton. OnbiTel [1.H.JIebenena

[Inanerapnas monens aroma. KBantoBble moctynarsl bopa u nuHeiyarsie cnekTpsl. ['unoresa
ne bpoiinst 0 BOMHOBBIX CBOMCTBax yacTull. CIOHTaHHOE U BBIHYXJIEHHOE M3IyueHue cBera. Jlazepsl.

Mopenu ctpoeHust aTOMHOTO siipa. SnepHbie cuibl. HykioHHast Moaens siapa. DHEprus CBs3U
sanpa. SnepHele peaknuu. llenHas peakuust neneHus sjaep. SnepHas sHepretuka. TepMosiaepHbIN
cuHTe3. PagroakTuBHOCTE. Jlo3umeTpusi. 3aKOH paguoakTUBHOIO pacnana. CTaTUCTUYECKUIN XapaKTep
MPOLIECCOB B MUKPOMUPE. DNEMEHTAPHbIEC YACTULIBI.

Actponomusi (9 4)
Conneunas cucreMa. 3Be3Abl M HUCTOUYHUKH WX dSHepruu. CoBpeMEHHBbIC MPEICTaBICHUS O
npoucxoxaenun u dBomroruu  ComHma wu  3Be3n. Hama Tamaktuka. Jlpyrue TralakTHKU.
[IpoctpancTBeHHble MaciiTaObl HabmromaeMoi Bceenennoii. [IpumMeHMMOCTh 3aKOHOB (U3MKH IS



OOBSICHEHUSI TIPUPOBI KOCMUYECKUX 00BEKTOB. COBpPEMEHHBIE B3IJISIBI HA CTPOCHUE M JBOJIOIHIO
Bcenennon.

Hcnonb3oBaHne HAMOHAJILHO-PETHOHAJBLHOI0 KOMIIOHEHTA

PernoHanpHbIii KOMHOOHEHT COJEp)KaHUs (PU3MUECKOTO OOpa3oBaHUsI OTPAXKAeT HAYYHBIE OCHOBBI
paboTHI TEXHUYECKUX YCTPOMCTB, TEXHOJIOTUH , TPUMEHSEMBIX Ha MPOU3BOJICTBEHHBIX MPEIIPUATHIX
Pecniyonmuku Bypsitust.

Texnuka HeM30€KHO CBSI3aHA C BOIPOCAMH SKOJIOTMH, U OHM KOHKPETH3UPYIOTCSI Ha NpHUMepax
OTIENBHBIX (PU3MUECKUX SBICHUH M IMPOIECCOB, NMPH PACCMOTPEHHH KOHKPETHBIX SKOJIOTUYECKUX
npoOsieM pernoHa.

Hcnonb3oBaHne HALMOHAJBLHO-PErHOHAJBHOI0 KOMIIOHEHTA IPEeIyCMOTPEHO NPH H3Yy4YeHHH
TeM:

1) TlpousBojacTBO, Tmeperadya ©  KCIOJIb30BAaHHE OIJIEKTPUYECKOW DHEPrud  (MPOHM3BOJCTBO
AJIEKTPUUECKOU sHeprun B bypsaTuu, cnoco0 mpou3BoACTBa deKTpuueckoi sHeprun Ha TOI[-1,
TOL-2, ero sxoHOMUYeckasi 3¢ (HEeKTUBHOCTD, KOJIOTHUYECKHE MPOOIEMbl TOPOa U PECITYOIUKH,
MPUYMHBI BBICOKUX Tapu(oB Ha 3neKkTposHepruto B bypsarum mo cpaBHenuto ¢ Hpkyrckoit
o0rnacTbio, crocoObl AHEprocOepexeHus, MPUMEHEHHE aJbTepHATUBHON sHeprun B bypstum,
MIEPCIIEKTHUBBI PA3BUTHS AIbTEPHATHBHOMN SHEPTETHKH)

2) Mexanuueckre KoJicOaHHS W BOJHBI (pacrpocTpaHCHHE KOJIeOaHUI 3eMHOH KOpbI IpU
MOA3EMHBIX TOJIYKAX Ha MIpUMepe HeOOIbIINX TOTYKOB B BypsTun)

3) DieKTpOMAarHUTHBIC BOJHBI (MPUYHUHBI «IUIOXOTO» PAajHo- M TENeCHrHajJa B HEKOTOPBIX
MecTHocTsX Peciyonuku bypsitusi, pazButue cpeicTB cBs3U B bypsitun)

4) Wznyuenue W CHEKTpbl (TUTFOCBI W MHHYCHl PEHTI€HOBCKOTO OOCIEIOBaHMS, MPUYUHBI
€XKEeroTHOTO 00Cce0BaHus HAaceIeHUs B BypsiTin)

5) PagmoakTHBHOCTH (IPHYMHBI MOBBIIIEHHOTO PAIMAIMOHHOTO (JOHA B HEKOTOPBIX MECTaX ropoja
U pecnyOIMKH, CITIOCOOBI 3alIUTHI OT HETO)

6) SlnepHas sHepreTHka (BO3MOXKHO JI CTPOUTEIBCTBO ATOMHOW DJICKTPOCTAHIMK HA TEPPHUTOPHU
PecriyOnmuku BypsiTust a1 pereHust SHEPreTUYecKuX mpoOJieM peruoHa)

[IporpamMma coctaBiieHa C y4e€TOM 370pPOBbecOEpErarolIuX TEXHOJIOTHM, YTO MOJApa3yMeBaeT y4eT
BO3PACTHBIX OCOOEHHOCTEH ydaluxcs, pasHooOpaszue ¢GopM M METOJOB pabOThl Ha ypoKax U B

IIpouecce KOHTPOJIA 3HAHUM.

TemaTuyeckoe MJIAHNPOBAHHUE.

No Paznen Kon-Bo JlabopatopHblie paboOThI KonTpoibHabie paboThl
4acoB

1 OcHOBBI 30 1) Jlabopatopuas padota Nel 1) Bxonnast KOHTpoOJIbHAS

ANIEKTPOAUHAMUKH «HaOmronenue neicTBus pabota
(TIpo10ImKEHNE) MarHUTHOTO TIOJIST Ha TOK» 2) KontponbHas paboTa 1o
2) JlabopatopHas paboTa Ne2 Teme «MarauTHoe 1nose
«3yueHue siBIeHUS 3) KontponbHas paboTa 1no
ANEKTPOMArHUTHOW MHIYKITHH TeMe «DIeKTPOMarHuTHas
WHIYKIHSD)

2 Konebanus u BOJIHBI 30 3) JlaboparopHas paboTa Ne3 3) KontponbHas paboTa 1no
«OrmpeeneHne yCKOPeHUs teme «llepemMeHHbIN TOK»
cBOOOJIHOTO Ia/IeHUs IPH
MOMOIIY MasITHUKA

3 OnTuka 34 4) JlabopaTopHas pabora Ned 4) KonrpomnbHas paboTta no




«M3mepenue nokasarens
HPEIOMJICHUS CTEKIIa
5)_JlaboparopHuas padora Ne5
«OrnpeneneHne ONTUYECKON CUITbI
U (POKYCHOTO PACCTOSIHHS
CcOOMpAarOIIEH JIMH3BD»
6)_JlaGoparopHas pabota Ne 6
«W3MepeHne IMHBI CBETOBOM

teme «I'eomeTprueckas
ONTHKAY.

5) KpatkoBpemeHHas
KOHTpOJIbHAst paboTa
«BonHOBas onTUKa»

BOJIHBI»

4 KsanToBas ¢gusuka 18 6) CamocrosTenbHas paboTa
1o teMe «PoTo3¢ddeKT.
DOTOHBI.
7) KonTtponpHas paboTa mo
TeMe «ATomMHas (pusmka.
du3uKa aTOMHOTO SJIpay

5 AcTpoHOMUS 9 8) UtoroBast KOHTpOJIbHAS
paborta

Peseps Bpemenu — 15 4
7 Bcero 136 6 8

OueHkKa 0TBETOB YYalIuXxcst

OneHka «5» CTaBUTBCS B TOM Ciydae, €CJIM y4YalluiCs IOKAa3bIBA€T BEPHOE ITOHUMAaHUE
(hMBUYECKOM CYNTHOCTH pacCMaTPUBAEMBIX SIBJICHUH W 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHUH, a TaK JKe
MpaBWJIbHOE ONpeesieHne (U3NYECKUX BEIUYUH, UX EIUHHI] U CIIOCOOOB HM3MEPEHUsS: MPABHILHO
BBITIOJIHSET YEPTEkKHU, CXeMbl M TpaUKH; CTPOUT OTBET MO COOCTBEHHOMY ILJIaHy, COINPOBOXKIAET
paccka3 coOCTBEHHBIMH MPUMEpPaMH, YMEET MPUMEHSTh 3HAHHUSI B HOBOW CHUTYalluu MPU BBINOJIHEHUU
MPAaKTUYECKUX 3aJaHUl; MOXET YCTAaHOBUTHb CBSI3b MEXJY H3y4aeMblM M paHee H3yYECHHBIM
MaTepuajoM IO Kypcy (HU3UKH, a TaKkKe C MaTepuaioM, YCBOCHHBIM MpPU H3YyYECHHUH JPYTHX
MPEAMETOB.

Onenka «4» CTaBUTbCA, €CIM OTBET YYEHHUKA YIOBIIETBOPSIET OCHOBHBIM TpeOOBaHUAM Ha
OIICHKY MATh, HO JaH 0€3 MCIOJIb30BaHUSA COOCTBEHHOTO IUIaHA, HOBBIX MPUMEPOB, O3 MPUMEHEHUs
3HAaHMW B HOBOM CHUTyaluu, 0e3 HCIOJb30BaHMs CBsI3€H C paHee H3YYEHHBIM MaTepHalioM U
MaTepHUaIoM, YCBOCHHBIM IMPU M3YyYCHHH JIp. MPEIMETOB: €CIU YYalUHCS AOMYCTUI OJHY OIIHUOKY
Wi He 6oJiee ABYX HETOYETOB M MOXKET UX MCIPABUTh CAMOCTOSATEIBHO UITM C HEOOJIBIION MOMOIIIBIO
YUUTETIS.

Onenka «3» CTaBUTbCS, €CIIM YYalIUHCS TMPABUIBHO TOHUMAaeT (DU3HUECKYIO CYIIHOCTh
paccMaTpuBaeMbIX SIBJICHUH M 3aKOHOMEPHOCTEH, HO B OTBET€ HMEIOTCS OTHAEIbHbIE MPOOENbl B
YCBOGHHUU BOMPOCOB Kypca (U3HKH, HE MPEMSITCTBYIOUINE JalbHEHIIEMY YCBOCHHIO BOIPOCOB
IIPOrpaMMHOTO MaTepHaa: yMeeT MPUMEHAThH MOJIyYEHHbIE 3HAaHUS NPU PEIICHUU MPOCTHIX 3a4ad ¢
UCTOJb30BAHUEM TOTOBBIX (OpPMYJ, HO 3aTpyaHSeTcs MpU peleHHHM 3ajad, TpeOyroIux
peoOpa3oBaHusl HEKOTOPBIX (hopMys1, TOMycTUI He Oosiee oJiHON Ipy0oif OmMOKY U ABYX HEJJOUYETOB,
He Oonee ogHOU TpyOoOil M ogHOW HerpyOoil ommOku, He Oojnee 2-3 HerpyObIX OIIMOOK, OTHOM
Herpyooi omuOKu U TpEX HEJOUYETOB; TOMYCTUI 4-5 HEAOUYETOB.

OneHka «2» CTaBUTCS, €CJIM YYAILUICS HE OBJAJEN OCHOBHBIMU 3HAaHUSAMHM M YMEHUSMH B
COOTBETCTBUU C TpeOOBAaHMSAMU NpPOTpaMMbl U JIOMYCTUJI OOJbllle OMIMOOK M HEIOYETOB UYEM
HEO0XOAUMO JUIS OLIEHKHU «3».

Onenka «1» craBUTCS B TOM Cilydae, €CIM YYEHMK HE MOJXKET OTBETUTh HU Ha OJUH W3
IIOCTABJIEHHBIX BOIIPOCOB.

OneHka KOHTPOJIBHBIX padoT




Ornenka «5» cTaBUTCS 32 pabOTy, BBIMOJHEHHYIO IOJHOCTBIO O3 OTMOOK U HETOYETOB.

Onenka «4» cTaBUTCS 32 pabOTy BBHIOJHEHHYIO TIOJHOCTHIO, HO NP HAJHMYUU B HEH He Ooee
OJIHO¥ rpy0O0# M OJTHOM HErpyOo¥ OMIMOKH U OJTHOTO HEeouéTa, He OoJiee TPEX HETOUYETOB.

Omnenka «3» CTaBUTCS, €CIU YYCHHK IMPABHIBHO BBITIOJHHUI HE MeHee 2/3 Bcel paboThl MU
JOIYyCTU He OoJiee OJHOU Tpy0oil OMMOKM W JBYX HEHOYETOB, HE OoJiee OJHOM TpyOOil OmMUOKU U
OJTHOW Herpy0oil ommOKu, He Oosee Tpex HerpyObIX OomMOOK, OAHOM HErpyOoil OmMOKM U Tpex
HEOYETOB, IPU Hanu4uu 4 - 5 HEeAOYETOB.

OmeHka «2» CTaBUTCSA, €CIIM YHCIIO OITHMOOK M HEJOYETOB MPEBBICHIIO HOPMY ISl OIICHKH 3 HITH
MIPaBUIILHO BBITIOJHEHO MeHee 2/3 Bcell paboThI.

Omenka «1» cTaBUTCA, €CITU YIEHUK COBCEM HE BBIIOJHWI HU OJHOTO 3a/IaHUSL.

[Tpu UCTIOJB30BAHUU  PA3HOYPOBHEBBIX  KOHTPOJBHBIX  paboT, UCTIONB3YIOTCS
BBIIIIENIEPEYHCIICHHBIE KPUTEPHH OIICHUBAHUSI C YI€TOM BEIOPAHHOTO YPOBHSI pabOTHI yUaIIUMUCS.

Ouenka 1a0opaTopHbIX padoT

OreHka «5» CTaBUTCS, €CIU YYaIlllUNUCs BHITIONHIET paboTy B MOJHOM 00BbeMe C COOMI0CHUEM
HEOOXOIMMOW  TOCTIEIOBATEIPHOCTH TPOBEACHUS OIBITOB M HW3MEPEHHH; CaMOCTOSITENBHO H
paMoHaTbHO MOHTHpPYET HEOOX0IUMOoe OOOpYIOBaHWE; BCE OIBITHI TNMPOBOAWT B YCIOBUSX U
pexnMax, OOECIeYHBAOIIMX TOJYYeHHE TPABWIBHBIX pE3yJIbTaTOB M BBIBOJOB; COOJIO/IAET
TpeOOBaHMS MPaBWII OE30TIACHOCTH TPY/AA; B OTYETE MPABHIBHO M aKKyPaTHO BBITIONHSET BCE 3aITUCH,
TaOJUIIBI, PUCYHKH, YEPTEKH, rpa(UKH, BEIYUCICHHS; TPABUIHLHO BBIMOJIHSIET aHAIN3 TIOTPEITHOCTEH.

OmeHka «4» CTaBUTCS, €CITH BBITIOJTHEHBI TPEOOBaHUS K OLIEHKE «5» , HO OBLIO TOTYIIEHO JBa -
TpHU HeJoueTa, He 6oJee 0THOM HerpyOoi OMMOKH 1 OJTHOTO HEA0UETA.

Omnenka «3»  CTaBUTCS, €CIU paboTa BBIIOJIHEHA HE TMOJHOCTBIO, HO 0OOBEM
BBITIOJTHEHHOW 4YacTW TaKOB, MO3BOJISIET IMOJYYUTh TPABHIBHBIE PE3YIbTaThl W BBIBOJIBI: €CITH B
X0/JIe MPOBEACHUS OTBITA M U3MEPEHUHN ObUIU JOTMYILEHbI OIIHOKH.

Omenka «2»  cTaBUTCS, e€ciau paboTa BBIMOJHEHA HE TMOJHOCTBIO M 00BEM
BBITIOJIHEHHON 4acTH paboThl HE MO3BOJISIET CIEeNaTh MPABUILHBIX BHIBOJIOB: €CIIU OTBITHI, H3MEPEHUS,
BBIYHCIICHUS, HAOIIOICHUS TPOU3BOIUIINCH HEMPABUIIBHO.

Ornenka «1» cTaBUTCS, €CJIM yYaITUNWCS COBCEM HE BBITIOTHIIT Pa0OTY.

Bo Bcex ciydasx OLIEHKAa CHIDKAeTCs, €CJIM YYEHUK He coOmrofan TpeOoBaHUS MpaBUIl
0€301MacHOCTH Ipy/a.

Ilepeyenb omMOOK.
I. I'pyObie ommoKm.
1. He3nanue ompeneneHUid OCHOBHBIX TOHSTHH, 3aKOHOB, NPaBWJ, MOJOXEHUH TEOpuH, (HOpMYyII,
OOLIENPUHATHIX CUMBOJIOB, 0003HaUEHUS PU3NYECKUX BEJTMYUH, €AUHUILY H3MEPEHHUS.
2. HeyMeHue BbIIEAATh B OTBETE TJIABHOE.
3. Heymenue mnpumeHSTh 3HaHUS JUIS pEIUICHUs 3a7ad U OOBSICHEHHsS (U3NYECKUX SBICHUI;
HEMpPaBWIBHO CPOPMYIHPOBAHHBIE BOIIPOCHI, 3a/IaHUS UM HEBEPHBbIC OOBSICHEHHSI X0OJa UX PELICHUS,
HE3HAaHHWE TMPHEMOB pEIIeHUs 3aJad, aHaJOTMYHBIX paHee pPEIIeHHBIM B KJacce; OMIMOKH,
MOKa3bIBAIOIIME HEMPaBWIbHOE TMOHUMAaHUE YCIOBHUS 33Jaydl WU HENPaBWIbHOE MCTOJIKOBAHUE
pelIeHHUS.
4. HeymeHue 4uTaTh U CTPOUTH rpaQUKu U MPUHIUITHATEHBIE CXEMBbI
5. HeymeHue moAroToBUTh K paboTe YCTAHOBKY WJIH JIaOOpAaTOPHOE OOOpYIOBaHHE, MPOBECTHU OTIBIT,
HE0OXO0IMMBbIE PacueThl WU UCIIOIb30BaTh MOJIy4YEeHHBIE TaHHBIC JJIs1 BEIBOJIOB.
6. HebpexHoe oTHOIIEHHE K JabopaTopHOMY 000OpPYIOBAaHHUIO U U3MEPHUTEIBLHBIM IPUOOPAM.
7. HeymeHnue onpenenuTs NoKa3aHUS U3MEPUTETHLHOTO MpHbopa.
8. Hapymienue TpeboBaHMii mpaBui 0€301MaCHOTO TPy/ia MPH BBITIOJHEHUHU YKCTIEPUMEHTA.
Il. HerpyObie ommoxmu.
1.Herounoctu popMynupoBOK, OTIpeeNieHni, 3aKOHOB, TEOPUH, BBI3BAaHHBIX HETIOJTHOTON OTBETA
OCHOBHBIX IPU3HAKOB OIpeaesieMoro moHsATus. Omubku, BEI3BaHHBIE HECOOTIOACHUEM YCIIOBUN
MIPOBEACHUS OMBITA UM U3MEPEHU.
2.0mu0OKY B YCIIOBHBIX 0003HAYCHHSIX HA MPUHIIUIHAIBHBIX CXeMaX, HETOYHOCTH YEPTexKEH,
rpauKOB, CXEM.
3.IIpomyck winu HeTOUHOE HAMMCAHUE HAUMEHOBAHHUM €TUHUI] PU3NIECKIX BEIHYMH.
4.HepanmmoHanbHBINA BEIOOP XOJ1a PELICHHUS.
I11. Hemouersl.



1. HepauuonanbHble
peoOpa3oBaHMid U PELICHUS 3a1a4.
2. Apudmernveckrne OMMUOKKA B BBIYUCICHHIX, €CIM I3TH OMIMOKH Tpy00 HE MCKAKAIOT PEaTbHOCTh
MOJIy4EHHOTO pe3ysbTara.
3. OrtnenbHBIE TOTPEITHOCTH B (POPMYTUPOBKE BOMPOCA UM OTBETA.
4. HebpexHoe BHIIOJIHEHUE 3AMCEH, YEPTEXKEH, CXEM, IPaPUKOB

3allMCU  IIpU

BBIYUCICHUSX,

HEpalOHaIbHbIC

IIPpHUEMBI BLI‘II/ICJICHI/II\/JI,

TexHosornueckasi kapra padodeii nporpammsl 1o ¢pusuke a1 11 kiaacca
(4 4 B Hene10, Bcero — 136 1)
Ha 2016-2017 y4yeOHblii roa

Pazoen 1 K-60 Ilnanupyemvie pezynomamaot Konuuecmeo, popma,
uacoe Ilpeomemmnovie YY/I mema KOHMpPOIbHbIX U
adopamopHvix/npaKmuy
ecKux pabom
BrruucniaTs cuiibl, IEHCTBYIOIIME HA 1) Bxoauast
DJIeKTPOAMHAMHUKA IPOBOJHUK C TOKOM.B MarHUTHOM KOHTPOJIbHAS
30 ToJIe. pa6oTa
BrruucniaTs cuiibl, IEHCTBYIOIIME HA 2) KontpoabHasi
3JIEKTPUYECKUM 3apsijl, ABMKYIIUICI B | paboTa 1Mo TemMe
MarHuTHOM IIOJIE. «MarHuTHoe
OOBACHATH TPUHITUT TEHCTBHS nmoJjie.»
JJIEKTPOABUTATEIISL. 3) Kontpoabhas
HccnenoBarts siBieHue padoTa 1o Teme
JIEKTPOMATHUTHOH MHYKIHH. «JIEKTPOMArHUT
OOBSCHATH IPHHIMIT ISUCTBHS Hasi HHY KU
TeHepaTopa AMEKTPUIESCKOro TOKA.
1) JIaGopaTtopHas
pabota Nel
«Habmronenue
JeHCTBUA
MarHUTHOTO TIOJISI
Ha TOK».
2) JlabopaTopHast
pabora Ne2
«3yuenue
SIBIICHUS
3JIEKTPOMATHUTHO
W MHIYKIIN)
Ne | Cpoku Tema K-¢0 dnemenmol cooepiyucanus Bosmoscn | Dopmor u
uacog ble 6UObL
demoncmp | OeamenbHoc
ayuu mu
yuauwjuxcs
bazoevit yposens \ Hogviuennul




il yPOGEHD

MarnurtHoe nose (14 u)

ceuts0 | Beenenue. Kpatkoe moBTopenue
pb [ToBTOpEHue OCHOBHBIX T€M Kypca
10 xnacca.
Bsaumoneiict MarnautHoe 10J1e KaK MarautHoe | OOBICHATH
BHE TOKOB. 0COOBII BUJT B3aUMOJIEH | IPUYUHY B3-
MarnutHoe MaTepuu, KOTOPBII CTBUE BUSA
nosne MTOPOXKAAETCS TOKOM TOKOB. napajuiebHBIX
1 00HapyKUBAET MarHuTHbsl | TOKOB
ce0s 1Mo JIeHCTBUIO Ha € CBOiicTBa
TOK. BEIIECTBA.
cenTs0 | Bekrop OcHoBHas (busznueckuii Onpenensite
pb MAarHUTHOM XapaKTepUCTUKa CMBICIT HaIpaBlieHNe
WHTyKITUH. MAarHUTHOTO TIOJIS. MarHUTHOU BEKTOpa
JInaun MIT [IpaBuio OypaBunka | MHIAYKIHH MarHuTHOU
[Tonb3yrorcs WHIYKIIUH C
TIPaBUIIOM MTOMOIIIBIO
OypaBurKa JIs IpaBuia
OTIpeneneHus MIPaBoro
HaIpaBJICHUS BHHTA.
BeKkTOopa B
ceutsso | Cua 3nath cruty Ammepa, | OOBACHATH JleticTBue OOBICHATD
pb Awmmepa. IIPaBUJIO JIEBOW PYKH. | B3AUMOJEUCTB | CHIIBI NIPAYHHY
IIpaBuno ue Amrnepa Ha | JBUXKEHHS
JIEBOU pyKH MapajuieNbHbIX | POBOJHUK | MOTKA B
TOKOB C C TOKOM MarHuTHOM
MTOMOILBIO ToJIe.
MpaBuiIa JIEBOH Brruucnars
PYKH CHUJIBL,
JIEACTBYIOLINE
Ha MIPOBOAHUK
C TOKOM
Monyns OcHoBHas Onpenensits
BEKTOpa XapaKTEepUCTHUKA HalpaBJICHUE
MAarHUTHOU MArHUTHOr'O HOJS. BEKTOpa
WHIYKIUU dopmyna MAaTrHUTHOH
WHIYKIUU C
MOMOILBIO
npaBuiIa
MpaBoro
BUHTa.Brruncn
SITh MOAYJb
BEKTOpa
MarHuTHOU
VHIYKIUU
ceHTs0 | Pemnrenne Cuna Amnepa [IpumensTs [Ipumenste
pb 3a7a4 1o IIpaBusio neBoil pyKu | 3aKOHBI 3aKOHBI
cuie Ammepa Awmrniepa nipu Awmrniepa nipu
pelieHus 3a1au pelieHus
TTOBBIIIL 3a;aq
CIIOHOCTH MIOBBIILIEHHOT O
YpOBHS
CHOXHOCTH
Pemenne Cuna Amnepa IIpumenarts [IpumensTh
3a7a4 1o IIpaBusio n1eBoil pyKu | 3aKOHBI 3aKOHBI




cwiie Ammnepa Awmmnepa rnpu Awmrnepa npu
pelreHus 3aaa4 pelnieHus
TMTOBBIIIL 3ama4
CIIOXKHOCTH
8 ceHTsa0 | DnexTponsme [Ipumenenue Onektpous | [IpumeHsaTh
pb pUTEIbHBIC MEPUTENIbH | 3aKOHBI
puOOpPHI ble Awmrnepa npu
[Ipumenenue puOOopsI pelieHus
CHUJTBI 3amaq
Awmriepa
9 ceHTs10 | JeiicTBue OcobennocTu BBIBOJI OOBACHATH
pb MAarHUTHOTO JIBIKEHUS (hopmyIbl HaIpaBJICHHUE
IoJIsL Ha 3apsKEHHON 000011IeHHOM BpAILECHUS
JIBHOKYIIIAKCS YaCTHILBI O] cunel Jlopenna 3apsKEHHON
3apsa. Cuia JIeHCTBIEM Pamuyc YaCTHIBI B
Jlopenna BHEIIHETO BpAILECHUS MII
MarHUTHOTO TIOJI 3apsiKEHHOU Beraucnars
IIpaBuiio 1€BOM pyKH | 4acTHULBI B cuny Jlopenna
MAardHuTHOM 1 OIIPEIEIIATh
nosie eé
HaIpaBJICHHE
110 MPaBUITY
JIEBOH pyKHU
10 | cents6 | Ilpumenenue YMerp HaOMoaTh, CobpaTts
pb CHUITBI JIeNaTh BHIBOIBI. YCTaHOBKY H
JlopeHniia MPOBECTU
JlabGopaTopHa HE00XOTMMEBIe
st pabora Ne 1 M3MEpEHUs U
«Habmonenu HaOIIOCHMS.
€ JAecTBus
MarHUTHOTO
TI0JISI Ha
TOK».
11 | cenrs6 | Pemenue Osnanenue Penrenre 3amau Berumcisats
pb 3a1a4 1o aJICKBaTHBIMHU TTOBBIIIICHHOT'O CHITBI,
teme «Cunia croco0aMu pelieHusl | ypoBHS JIEHCTBYIOIIHE
Jlopentia» 3a7a49 Ha OCHOBE Ha TIPOBOJTHHK
3aJaHHBIX C TOKOM
aJTOPUTMOB. Berauciste
cuITy
Jlopenua,
paamyc
BpaIIeHus
JaCTHIIGI B
MII
12 | ceuTda6 | MaruuTHbIe MarxauTHbie [TocrostHEBI | OOBACHATH
pb CBOICTBA CBOICTBA BeIeCTBA € MarHuTel | MarauTHbIC
BEIECTBA CBOMCTBA
BEIIECTBA
13 | cenrs6 | Pemenue Osnaznenue Pemenue Boruucaars
pb 3aJa4 1o aJICKBaTHBIMH 3a1a4 CHIJIBI,
teme «Cuna criocobamu MMOBBILIEHHOT JICHCTBYIOLIU
Awmriepa, pelieHns 3a0a4 Ha | O YPOBHA € Ha
cuia OCHOBE 3aJIaHHBIX MPOBOJHUK C




Jlopenua» AJITOPUTMOB. TOKOM
14 KonrtposbHa [TpumensTh
s1 paboTa o 3HaHUA IPU
Teme perieHnu
«MaruuTHo 3a7a4.
e 1moJie» Bnaners
HaBbIKAMH
KOHTPOJS U
OLIEHKH CBOEH
JIeATEIHHOCTH.
[Ipensuners
BO3MOXKHBIE
pe3yIIbTATHI
CBOUX
JIEUCTBUH.
uekTpoMaruuTHasi uHAyKnus (164)
15 | centsa6 | OrkpsiTHE 3HATh CYTh SIBJICHHS OrbITHI, [proGperenu
pb 3JIEKTPpOMarH 3JIEKTPOMAarHUTHON JIEMOHCTPH | € OIBITa
HUTHOM UHIYKIIUH, HCTOPHUIO pytoliue BBIIBHOKEHUS
HHIYKIIWH. OTKPBITHSL. BO3HHMKHOB | THUIIOTE3 JJIS
MarauTHbIM 3HaTh TOHSTHE eaue JJ/IC | oObsacHEHUS
TTOTOK. MarHUTHBIA TTOTOK WHIYKIIMKA | OIBITHBIX
(akToB.
16 | ceura6 | Pemenue 3HaTh TOHSTHE Brruucnars
pb 5 3aJ1a4 Ha MAarHUTHBIA TOTOK 1 MarHUTHBIA
pacuer PacCUUTHIBAIOT €ro MTOTOK
MarHUTHOTO TUTS Pa3TAYHBIX
MIOTOKA CIIyJaeB
17 | cenrsn6 | HampaBnenue IpaBuio Jlenna. IMpumeHenue [pubop [IpumeHsTH
pb WHIYKIIHOHH npasmia Jleana | st MIPaBHIIO
Oro TOKa. neMoHcTpa | Jlenna
IIpaBuno 002078
Jlenna. MpaBuiIa
Jlenna
18 Pemienue IIpaBuio Jlenna. IIpumenenue [TpumeHsTH
3a/1a4 Ha npasuia JleHma MIPaBHIIO
MIpUMEHEHHUE Ymerb Jlenna npu
MpaBmIIa OTIPENIENSTh peleHuu
Jlenna HaIlpaBJICHUE 3amaq
WHIYKIIHOHHOT
0 TOKa TI0
W3MEHEHUIO
MarHUTHOTO
MOTOKA
19 CeHT10 | 3akoH 3akoH 3aBucumoc | Beraucisars
pb 3JIEKTpOMarH 3JIEKTPOMAarHUTHOM ™ JJIC OJ1C
WATHOU uHaykuu. Gopmyna WHAYKIUW | UHAYKIIUU
WHIYKIIAA 3aKOHa. oT
CKOpOCTHU
W3MEHEHUS
MarHUTHOT
0 MOTOKA
20 | Okr. Pemenue 3akoH Hcnons3ytor Breraucnars
3a1a4 Ha 3JEKTPOMarHuTHOM | mpasuia JleHna 9C




MIPUMEHEHHE uaayknud. @opmyna | u 6ypaBurKa WHIYKIIAN
3aKOHA 3akoHa. [Ipasuiio iue:
3JIEKTpOMarH Jlenna OIpeNeeHuUs
HUTHOMN HaIpaBJICHUE
HHAYKIAH WH]I. TOKa
21 | Oxkr. Buxpesoe Buxpesoe CpaBHUBaTh
3EKTPUYECK 3JIEKTPUYECKOE BHXPEBOC
oe ToJe noJje, ero ANEKTPUYECKO
0COOEHHOCTH € rmoJie co
CTaI[MOHAPHBI
M OI1
22 SJ1C 3HATh IPHYMHBI OOBSICHSTH
HHAYKIIMA B BO3HUKHOBEHUS BO3HUKHOBEHU
JBIDKYIIIAXCS OJIC nHAyKIINH B e DJIC
MIPOBOJIHUKAX JIBOKYTITAXCSI WHAYKIIAA B
MIPOBOTHUKAX JIBHOKYIITXCSI
MIPOBOTHUKAX
Beraucnars
)I(@
WHAYKINN B
JIBHOKYIITHX CSI
MTPOBOJTHUKAX
23 | Okr. Pemenue DJIC uHayKIMU B BoraucisTs
3a7a4 Ha JIBIDKYIITAXCS DJ1C
pacuer D]JIC MIPOBOJHUKAX WHIYKIUU B
WHIYKIHA B JBYDKYIIXCS
JIBYDKYTIHXCSI MPOBOJHUKAX
MIPOBOJHUKAX
24 | Okr. DNeKTpoanHA VYcrpoiicTBo 1 OOBSCHATH
MUYeCKUi TIPUHITHIT TIPUHITHIT
MHKPOGOH. JIEUCTBUSA JIeUCTBUSA
JIIEKTPOITHAM AIIEKTPOTTHAM
HUYECKOT0 HUYECKOT0
MHKpOGhOHA MHKpOGhOHA
25 | Okr. CaMonHIyKIT 3Hath cyTh sBNeHudA, | llapamerpsr, 3aBucumoc | Beramcmars
Hsl. thopmymy D/1C Bimstomue Ha | T DJIC DJ1C
NupykTuBHO CaMOWHTYKITUH, WHIYKTUBHOCTh | CAMOMHJIYK | CAMOWHIYKIIHA
CTh CMBICIT MPOBOIHUKA I[UU OT "
HWHIYKTHBHOCTH. CKOPOCTH
WU3MEHCHUS
CHUJIBI TOKA
"
WHIYKTUBH
OCTH
MIPOBOHUK
a.
26 | OkT. DHeprus 3Hath Gpopmyiy BbIuMCIATh
MarHUTHOTO 9HEPTUU MAarHUTHOTO SHEPTHUI0
TOJIst TOJISI MarHUTHOTO
oJst
27 | Okr. DnekTpoMart Bszaumocssi3b OGBsICHSATD
WTHOE TIONE MarHUTHOTO U B3aMOCBSI3b
3JIEKTPUYECKOTO MarHUTHOTO U
riosnei ANEKTPUYIECKO
ro noyeu
28 | Okr. JlabopaTopHa YMers HaOII04aTh, CobpaTth




s pabora Ne2 JIeaTh BBHIBOJIBI. YCTaHOBKY U
«3ydeHue CobOpatb yCTaHOBKY NPOBECTH
SIBJICHHSI ¥ TIPOBECTH HEOOXOIMMBIC
ANIEKTPOMArH HEO0OXOTMMBbIC U3MEpEHHS U
UTHOU U3MEpeHHs U HaOMI0ICHHS
UHTYKITAKD HAOJIIOIEHHSL.

29 | Okr. IToBTOpEHUE, 3HaTh BCE MpaBUIIa U [ToBTOPUTH
IIOATOTOBKA K hopmybl BC€ MIPaBUJIa U
KOHTPOJIbHOU U3Y4EHHOH IIABBI (bopmyIbl
pabote W3y4YEHHOU

TJIaBbI.
IIpumensTe
3HaHUs [IPU
pelieHun
3ajad.
IIpumensTe
3HaHUs [IPU
pelieHun
3aaad.

30 | Okr. KonTpoabHas 3HaTh BCE IMpaBUIIa U [TprMeHATH
pa6oTa mo hopMyJbI 3HAHUS IPH
TEeMeE H3y‘IeHHOI>'I TJIaBbI peuI€Hnn
«daekTpomar 3a7ay.
HUTHAaA Bmaners
WHIYKIHUS HaBBIKAMH

KOHTPOJIS U
OLICHKH CBOEH
JeATEITBbHOCTH.
[Ipensunersb
BO3MOJKHBIE
pe3yabTaThI
CBOMX
JIeHCTBHM.
Pazoen 2 K-60 Inanupyemuie pezynomamaot Koauuecmeo, ghopma,
uacoe Ilpeomemmnovie YY/1 mema KOHmMpPObHbIX U
aadopamopHuvix/npaKmuy
ecKux paovom
HaGumomaTh ocImiorpaMMel 1) Konmponvnaa
KoJie6anusi u BOJIHBI 30 | rapMOHHMYECKHX KOJIEOaHUH CUIIBI TOKA | padoma no meme
B L€ « Ilepemennuiii
PaccunThIBaTh 3HAYECHUS CHIIBI TOKA B | HHOK»
HaIpsDKEHUS Ha DIEMEHTaxX IIern 1) JIaGopaTopHas
TIEPEMEHHOT'0 TOKa pabora Ne3
HccnenoBath npuHUUIT ACHCTBUS «Onpenenenue
TpaHchopmaTopa YCKOPEHUS
HWccenenoBate MpUHIMIT ISHCTBHS CBOOOITHOTO
reHepaTropa nepeMeHHOro ToKa naJieHus ¢
HaOmonats siBneHue mudpaxiyum HIOMOIIBIO
9JIEKTPOMATrHUTHBIX BOJIH HHUTSHOTO
®opMHpPOBATH LIEIOCTHOE OTHOILIGHUE | MAasTHUKA»
K U3y9aeMbIM Ha ypoKax (pu3uKu
00BEKTaM M OCBaMBAaEMBIM BHIAM
JeATEITBHOCTH.

Ne | Cpoku Tema K-¢0 dnemenmul cooepircanusn Bo3moocu Dopmol u

uacoe vle 6uU0bl




oeMoHcmp | O0eamenbHoc
ayuu mu
yuawguxcs
baszoewiit yposensv | Ilogviuiennol
il ypo6eHs
Mexannyeckue KoJiedaHusi
31 | Oxkr. CBo0OOHBIE U OcobeHHOCTH Iepuon CBobOopnbie | Berunciars
BBIHYXJICHHBI MEXaHUYECKHUX KonebaHui " nepuos ,
e KonebaHuil, GOopMyIbl | MaTeMaTUYeCK | BBIHYKIECH | 4acTOTY
MeXaHHYEeCKU neproia KojieOanuii Oro U 1 HEIE Kosebanuii
€ KonebaHusl. MasITHUKOB. YCJIOBUS | IPY)KUHHOrO | MexaHudec | OOBACHATH
Ycnosus BO3HUKHOBCHHUS MasITHUKOB. KHE MPUYHHBI
BO3HUKHOBCH CBOOOTHBIX [Tpuuunb! KoJIeOaHUsI | BO3HUKHOBEHU
ust MEXaHUYECKUX BO3HUKHOBEHU | (HUTSHOU g KoneOaHmi
CBOOOIHBIX KoebaHuii s1 KoimeOaHuit MasITHUK,
MEXaHUYICCKU OcobenHocTu ®dopmyna METPOHOM)
X KoJeOaHui MaTeMaTH4eCcKOro nepuoja u
Martemaruye MasiTHUKA YaCTOThI
CKUMH Kose6aHuit
MasiTHHK.
32 | Okr.a | [Aunamuka Jlunamuka VpaBuenue Maremarny | BeraucnsaTs
KojIebaTensH KOJIe6aTeTbHOTO TaPMOHHUYECKU | ©CKHIA TIepHoST ,
oro JIBUKCHUS. X KojieOaHUH | MasTHHK., 4acToTy
JIBHOKEHUSL. XapakTepucTUKu 3aBUCHUMOCT | KOJICOAHMIA
l"apmonnueck TapMOHHYECKIX b TIeproJia M | MaTeMaTH4ecC
vie KonebaHus KonebaHmit YacCTOTHI €T0 | KOTO
KonebaHusl | MasTHUKa
OT JUTUHBI
HUTH
33 | Okr. daza da3za KosebaHui. Maremarny | BeraucisaTsb
KOJIeOaHwmi. 3aKk0H COXpaHEHUS CCKHIA OCHOBHBIC
[IpeBpammenn SHEPTUHu MasITHHK, XapaKTepUCTH
sL SHEPTUHI MIPUMEHUTENHHO K MpeBpamieH | Ku
pu TapMOHHYECKUM WS DHEPTUU | TAPMOHUYECK
TapMOHIYECK KOJIeOaHUSIM TIPH €ro ux
ux KoJe0aHmsIX | KojeOaHur
KOJIeOaHMIX [IpumensaTh
3aKOH
COXpaHEHUs
SHEPTHUH K
KoJe0aTenbH
BIM
mporeccam
34 | Okr. Beinyxnenn VYcnosus I'padux Onpenensate
ble BO3HUKHOBEHHUS YaCTOTHI IPH o rpaduky
Kosie0aHusI. pe3oHaHca pe3oHaHce 4acToTy
Pezonanc pe3oHaHca
35 | Oxkr. Pemenue XapaKTepuCTUKU Boeruucnsrs
3a1a4 TapMOHHYECKHX OCHOBHBIE
JlabopaTopHa KoJeOaHuit XapaKTEepPUCTH
st pabota Ne3 OsBnagenue KH
«Onpenenexn MeTOoJIlaMU TapMOHHYECK
1€ YCKOPEHUsI JKCIIEpUMEHTA, X




¢B00OIHOr0 HaOJIIOIEHUS, KoJIeOaHui
HaJICHHs ¢ U3MEPCHUSL. Cobupath
IIOMOTIIBIO YCTaHOBKY H
HUTSHOTO MPOBECTH
MasTHUKA HEO0XOTUMBI
€ U3MEpeHUs
u
HaOJIIOICHHSI
36 | Hos6. | Pemenue XapaKTepuCTUKU Bbraucnsats
3a/1a4 1o rapMOHHYECKHIX OCHOBHBIC
MEXaHUYECKH KoJIeOaHU it XapaKTepPUCTH
M 3aK0H COXpaHEHUS K1
KOJICOaHUSIM SHEPrUHU rapMOHHYECK
MPUMEHHUTEIILHO K ux
rapMOHUYECKUM KoJieOaHu i
KoJIe0aHUSIM [TpumeHnsTh
3aKOH
COXpaHEHUs
SHEPIHH K
KoyieGaTenbH
bIM
npoiieccam
Onpenensath
1o rpaduKy
4acToTy
pe3oHaHca
37 Pemienue XapakTepucTUKu 3agaun Brruucnars
3a/1ad 1o TapMOHHYECKIX TTOBBIIIIEHHOT'O OCHOBHBIE
MEXaHUYEeCKH KonebaHmit YpOBHS XapaKTepUCTH
M 3aK0H COXpaHEHUS KH
KOJIe0aHUSIM SHEPrUHu TapMOHUYECK
MIPUMEHUTENHHO K 170'¢
TapMOHUYECKUM KoseOaHmit
KOJIeOaHUSM [IpumensaTh
3aKOH
COXpaHEHUS
SHEPTHUH K
KoJe0aTenbH
BIM
mporeccam
Onpenensite
o rpaduky
YacTOTy
pe3oHaHca
DJIEKTPOMATHUTHBIE KOJIeOaHUsl
38 | Hos0 CB0OOIHEIE U 3HaTh OPUHLUI CBoOoaubie | OOBICHATH
BBIHYKICHHBI MTONyYESHHUS JJIEKTpOMAr | MOJydeHHue
e CBOOOITHBIX HUTHBIS CBOOOITHBIX
3JIEKTpOMarH 3JIEKTPOMAarHUTHBIX KoJle0aHUs. | DIEKTPOMAarH
WTHBIC KoJeOaHuit WUTHBIX
KosieOaHusl. [TpunIMn nony4yeHus KOJIeOaHMA.
Konebarensu CBOOOITHBIX [TpumensTh
BIl KOHTYP. 3JIEKTPOMAarHUTHBIX 3aKOH
[IpeBpatenu kosieOaHul 3aKoH COXpaHEHUs
€ JHEepTUU COXpaHEHUS YHEPTruu SHEPTHH




pu MPUMEHUTEIBEHO K MPUMEHUTEIh

3JIEKTpOMarH CBOOOTHBIM HO K

WTHBIX 3JICKTPOMAarHUTHBIM CBOOOTHBIM

KOJICOaHUSX. KOJICOaHUSIM AJIEKTPOMArH
WUTHBIM
KONIeOaHUSIM.

39 | Hos6 Amnanorus AHanorus Mexay . YpaBHeHue Haxomutp
MEXTY MEXaHUYSCKHUMH U CBOOOJTHBIX o011ee MKy
MEXaHUYECKH 3JICKTPOMAarHUTHBIMH | TAPMOHUYECKH MEXaHUYECKH
MH U KOJICOaHUSIMHU X KoJeOaHui B MU U
3JIEKTPOMArH 3aKPBITOM 3JIEKTPOMArH
HUTHBIMH KoJIeOaTeIbHO HUTHBIMU
KOJIeOaHUIMHU M KOHTYpE, KoJleOaHUsIMH
. YpaBHEHUE IMIOHUMATh
CBOOOIHBIX CMBICIT
rapMOHHYECK ypaBHEHUS
ux
KoJIeOaHmit B
3aKPBITOM
Kose0aTebH
OM KOHTYDE.

40 | Hos6 Pemenue YMeTh NPUMEHSTh Beruucisars
3a/1a4 Ha hopMyJIBl IpH BEJIMYUHBI,
pacuér pellieHny 3aj1a4u HU3MEHAIOIIUE
CBOOOIHBIX cs TIpH
3JIEKTpOMarH CBOOOIHBIX
WTHBIX 3JIEKTPOMArH
KoseOaHuil. WUTHBIX

KoJIe0aHMSIX

41 Penrenne YMers NpUMEHATh 3amauu Breruncnars
3a/1a4 Ha (hopmymsl TIpH TTOBBITIIIEHHOT'O BETMYUHBI,
pacuaér perIeHnn 3a1a4 YpOBHS M3MEHSIOMIIE
CBOOOIHBIX cs TIpH
3JIEKTPOMarH CBOOOTHBIX
WTHBIX 3IEKTPOMArH
KoseOaHMil. WUTHBIX

KOJIEOaHMSIX

42 | Hos6 [lepemennsIit 3HaTh MPUHITUT Ocmmnorpa | OOBSCHATB
AIEKTPUYIECK TTOITydeHUS MMa TIPUHITATT
WU TOK. TIePEMEHHOT'0 TOKa MEePEMEHHOT | TIONyYeHUs

0 TOKa. MepeMEHHOT0
I'enepatop TOKa
nepeMeHHor

0 TOKa.

43 AKTHBHOE AKTHBHOE Boruncisars
COTIPOTHUBJICH COIIPOTHUBIICHHE. COIIPOTHUBJICH
ue HeiicTByromue ne,

3HAYEHUS CHIIBI TOKA JIEACTBYIOIIH

Y HanpsHKeHUs € 3HAYCHUS
CHJIBI TOKA U
HaIPSDKEHUS

44 | Hos6 Konnencatop OcobenHoctu Bbruucnsats
Y KaTyIlka B €MKOCTHOT'O H COIIPOTHUBJICH
nenu WHIYKTUBHOTO Ul B IENH




MepEeMEHHOT0 COIPOTHUBIICHU MepeMEeHHOr0
TOKA. s B 1IeTTH TOKa.
MepeMEHHOr 0
TOKa
45 | Hos6 Pe3zonanc B VYcnoBus Pezonanc B | PaccuutsiBar
ANEKTPUIECK pe30oHaHca B MOCNIEAOBAT | b YacTOTY
ol 1eru. JJIEKTPUYECKO | ENbHOU pe3oHaHca B
I'enepaTop Ha i memnu. enu MOCIIEAOBATEN
TPaH3UCTOPE. I'enepaTop Ha | IEPEMEHHOr | BHOU LETIH
ABTOKONEOAH TPaH3UCTOpE. | O TOKA. MepeMEeHHOr0
sl ABTOKOIIEOaH TOKa.
us.
IIpou3BoacTBO, MEepeaaia U NCMOJIb30BAHUE NIEKTPUUYECKOH IHEPTHH
46 | Hos16 I'enepupoBan YcrpoiicTBo u Mopnenb OOBSICHATH
ne MPUHITAIT pabOTHI reHepaTopa | YCTPOHCTBO M
ANEKTPUIECK reHepartopa MEPEeMEHHO | TPUHIIUI
Ol DHEpTUH NepeMEHHOr 0 TOKa T'O TOKa paboTsI
reHepaTopa
MepeMEeHHOr 0
TOKa
47 | Hex. Tpanchopma YcrpoiicTBo 1 XosocToit u Tpanchopm | OOBACHATH
TOPBI MPUHLINT pabOTHI Harpy3o4Hblii | aTop. YCTPOHCTBO U
TpaHcdopmaropa PEKUMBI TIPHHITHIT
paboThI paboTHI
TpaHchopmaro TpaHchopmaro
pa. pa
48 | Hex. IIpousBoncts IIpuniune! nepenaun | XoJoCTOM U OOBICHATH
0, iepesiaya u 3JIEKTPUYECKOU Harpy304HbId MPUHIIUIIBI
WCIIONB30BaH SHEpPTHH. PEKUMBI nepeaavu
ne COOTHOITICHHE CHITBI | PabOTHI DIIEKTPUUIECKO
IIEKTPUYIECK TOKa W HaIPSDKEHUS Tpa"copmaro i DHEpTUu.
ol aHeprun pa. [TpumeHsTH
Pemenue 3aKOHBI JIsI
3amaq TpanchopmaTo
pa mpu
peneHuu
3amaq
49 | Hex. OddexkTrBHO O¢ddexTrBHOE [IpumensaTs Ha
e HCIIONb30BaHUE MIPAKTHKE
HCIIONB30BaH AIEKTPUYIECKOI CIIOCOOBI
ne SHEPTHH 3¢ (heKTUBHOTO
AIEKTPUYIECK WCIIOJIH30BAHH
Ol 3HEpPTruu s
AIEKTPHIECKO
U SHepruu
50 | Hex. Pemenue Sagauu [Ipumenste
3a/1a4 1o TTOBBITIIEHHOT'O 3aKOHBI JIS
Tparcdopmar YpOBHS TpaHcopmaro
opam pa mpu
peleHuu
3aaqy
TIOBBIILIEHHOT'O
YpPOBHSA
51 | Hex. [ToBTOpeHue
TEMBI
52 [TpuMeHsITh




Konmponvna OCHOBHBIE

A paboma no 3aKOHOMEPHOC

meme ™

«Ilepemennut AJIEKTPOMArHH

11 MOK» THBIX
KoJICOaHUH U
MIePEMEHHOT0
TOKa TpHU
perieHnn
3aa4

MexaHuyecKne BOJTHBI

53 Jexk. Bomnna. Bunnl BoiH u Mexanuuec | BeauciasaTs
CgoiicTBa OCHOBHBIC Kas BOJIHA | JUTHHY BOJIHBI,
BOJIH H XapaKTEePUCTHUKU: (B MepUoa U
OCHOBHBIC JUTMHY BOJTHBI, MPYXUHE U | 4aCTOTY
XapaKTEepUCT CKOPOCTh IIHYpE)

HKH. pacrpocTpaHeHuUsl.

54 | [ex. YpaBHeHUE CBoiicTBa 3ByKOBBIX YpaBHeHuE ITonumarts
Oerymei BOJIH Oerymieit CMBICIT
BOJIHBI. BOJIHBI ypaBHEHUS

3BYKOBbIE Oerymieit
BOJTHBL. BOJIHBI.
PaccunteiBaTh
rmapameTphl
3BYKOBBIX
BOJIH
DJIeKTPOMArHUTHbIE BOJTHBI

55 | Hex. ONeKTpOMarH IIpunnume mepexaun | OnbiTel ['epria. | M3nydaenne | OOBSACHATH
UTHbBIE U npuéma dopmyna Y TIpUeM MPUHIIUIIBI
BOJTHBI. 3JIEKTPOMAarHUTHBIX MOTOKA JNEKTpoMar | mepeaadu u
N3nyuenue u BOJIH. 3JIEKTPOMAarHu | HUTHBIX npuéma
mpuémM THOTO BOJTH. AIEKTPOMATrHH
3JeKTpOMarH W3ITyYeHHUS THBIX BOJIH.
WTHBIX BOJH.

OMBITHI
T'epia.
[InotHOCTH
ITOTOKA
3JEKTpOMarH
WTHOTO
M3ITy4deHUs

56 | Hex. Nzobperenne YerpoiictBo nepBoro | [Tpuanmmn OOBACHATH

paawo B MHUpE paboTHI TIPUHITATT

A. C. paguonpuEMHUKA. paguonpueMH paboTHI

[TomoBbIM. uKa. paaronpueMH
WKa. CBSI3M.

57 Jexk. [IpuHuummne IIpuHuummne Monynstus u | Monymsanin | OOBSICHUTB
PaaroCBSI3H. COBPEMEHHOM CBSI3M, | JICTEKTUPOBAH | A U TIPUHIIATTBI
Momynsius ue. JIETEKTUPOB | COBpEMEHHOM
u aHue BerancisaTs
JIETEKTUPOBA BBICOKOYAC | PaCCTOSHUE
HUE TOTHBIX npu

AJNIEKTpOMAr | PaJNOIOKAIIHH
HUTHBIX
KOJIeOaHMIA.

JerekropH




13171
panuomnpue
MHHUK.

58 | Hex. CsaoiicTBa CaoiicTBa Otpaxenue
AJEKTPOMArH JJEKTPOMAarHUTHBIX u AmnanuzupoBar
HUTHBIX BOJIH BOJIH IMpEIIOMJICH b pCIICHUsA

ue 3a1a4 1
3JIEKTpOMar | COOCTBEHHBIC
HHUTHBIX OLINOKH
BOJTH.

Wntepdepe

HIOUS U

T QpaKIHs
JIIEKTpOMAar

HHUTHBIX

BOJTH.

[Tonspu3zan

us

JJIEKTpOMAar

HHUTHBIX

BOJTH.

59 Jexk. Panuonokamnu TIpuniumne IlornMmats u
o. panvonoKanuu 00BSICHSITE
TeneBnaenue , TEIICBUICHUS TIPUHIIHATIBI

U CBSI3U paanoIOKaIK
, TTICBUICHUS
60 CpenctBa IIpuHIATIEL [TormmaTts 1
CBSI3H PaIHONIOKaIN OOBSCHATH
, TETICBU/ICHUS HPUHIUIIEI
U CBS3U paIHoIOKaIN
, TETICBUICHUS
U CBS3U
Pazoen 3 K-60 Inanupyemuie pezynomamaot Koauuecmeo, ghopma,
uacoe Ilpeomemmnovie YY1 mema KOHmMpObHbIX U
aadopamopuvix/npakmuy
ecKux paovom
IIpuMeHsATh Ha MPAKTUKE 3aKOHBI 1)KonTposabHasi
OnTuka 34 OTPa)KEHUS U IIPEIOMIICHHS CBETA ITpH | paboTa mo Teme
pelIeHny 3a1a4q «I'eomeTpnyecka
W3MepsaTh IIMHY CBETOBOW BOJIHBI 11O sl ONITHKA»
pe3yabpTaTaM HaOIOICHUS 2)
uHTEpEpPeHITNH Kpamxospemenna
Habmtonath siBneHne qudpakuuy CBeTa | s KOHMPOAbHAA
HaGmromaTe siBIIEHUE TONApPU3AIIUT paooma
CBeTa «Bonnosas
Crpouts n300pakeHus! IPEeAMETOB, onmuxa»

JlaBaeMbI€e JIMH3aMH
PaccunteiBaTh paccTOsSHUE OT JHH3BI
JI0 N300pakeHus TIpeaMera
PaccunThIiBaTh ONTHYECKYIO CHITY
JIMH3BI

N3mepsaTh pokycHOE paccTosHUE
JIMH3EI

HaGmronaTe mHeHYaThIe CIIEKTPHI.
PaccuuThIBaTh S3HEPIUIO TOKOA
CHCTEMEI TeJl

1) Jlaboparopnas pabora Ne4

«3Mepenue mokazartens
MPETOMIICHHS CTECKIIa»
2) JlaGopaTopHas pa6ora Ne5

«OmnpeneneHne ONTHYECKON
CHJIBI U POKYCHOT'O
paccrosiHus coOuparorei

JIMH3BD»

3)_JlabopaTtopHas pabora Ne

6 «M3mepeHne nuHbBI




CBETOBOM BOJIHBI»
4) JJabopaTopHas pabora Ne

7 «HaOmroneHue CIUIOMIHOrO
Y JIMHEWYATOro CIIEKTPOBY

Ne | Cpoku Tema K-¢60 Dnemenmal cooeprcanusn Bo3moocn Dopmut u
uacoe vle 6uU0bl
oemMoncmp | 0eamenbHoc
ayuu mu
yuauwguxcs
bazoewiit yposenv | Ilosviutenn
blil ypO6eHd
CaeToBbIE
BOJIHBI

61 | Sdus. PasButne Merogp! onpenenenus | Jlaboparopus! | 19 CrpouTts X071
B3IJISI0B HA CKOpPOCTH CBETa. € METO/IbI [Ipamonuu | nyueit
MIpUPOLY 3axoH W3MEpPEHUs eitHoe
cBerTa. PSMOJIMHEHHOTO CKOpOCTH pacrpoctpa
CkopocThb pacrpocTpaHeHus cBera HEHHe
cBera. 3aKOH cBeTa cBeTa
NPSIMOJIMHEN
HOT'O
pacrpocTpan
€HHSI CBETa

62 | SluB. 3aKkoH 3aKOHBI OTPAXKEHUS [IpuaTHI (06} CrpouTts X071
OTPaKEHMUSI. T'toitrenca 3aKoHBI Ty4dent
Ilnockoe OTpakeHUs1 | BbIYucisTh
3epKayIo Jom.D: YTIIBI TAACHUS,

3aKOHBI OTpakKeHUs
OTpakeHUs,

n300pakeH

ue B

TIJIIOCKOM

3epKale.

63 | SuB. 3aKOoHBI 3aKoHBI IpeoMITeHHS. | XOI JIyden 3,03 Beruucnsrs
MPEIOMIICHHUS yepes Xon nydeld | yriel HaacHuUs,
cBeTa TJIOCKOMapan | yepes OTpakeHus,

TETBHYTO TJIOCKOMAp | .TIPEIOMIICHUS
TJIACTHHY aJUIeNBHYIO
YcnoBus IJIACTUHY
HaOIIO/ISHUST

SIBITCHHSI

TIOJTHOTO

OTpaKeHUs U

ero

MpUMeHEHH e

B

COBPEMEHHOMU

BOJIOKOHHOM

OIITHKE.

64 | SuB. [Tonnoe SIBneHue noiaHoro JICXOCR Boruucnsrs
OTpa)KEHUE. OTPpAXKEHUS Hom.D: MpenenbHbIN
JlaboparopHa CriocoObl n3MepeHus ITonHoE yron




s pabora Ne4 MOKa3aTens BHyTpeHHe | CoOupaTthb
«Uzmepenne IPEIOMIICHHS CTEKIa e YCTaHOBKY U
MoKa3ares OTpa)KeHUE | TMPOBOIUTH
MIPETOMIICHHS cBeTa HEOOXOUMBIC
CTEKJIa» WU3MEpeHus U
HaOJI0ICHHUS.
65 | Sdus. Pemenne [MpumensaTts Ha
3a1a4 1o MPaKTHUKe
OCHOBHBIM 3aKOHBI
3aKOHaM OTpaXKeHUs 1
OTTHKH MPEITOMIICHUS
cBeTa mpu
peleHnu
3aga4
66 | Sdus. Pemenne 3aKoHbBI OTpakeHUs 1 | 3agauu [MpumensaTs Ha
3aja4 1o TPEIOMJICHHS. MOBBIIIEHHOT MPaKTHUKE
OCHOBHBIM 0 YpOBHS 3aKOHBI
3aKOHaM OTpaXKeHUs 1
OTITHKH MPETOMIICHHS
cBeTa Ipu
peleHnu
3agaq
67 | Sdus. JIuH3BIL. Buger muH3, nx J2.Cobupa | PazmuuaTh
OCHOBHBIE TTapaMeTPhI oIas u cobuparomue
pacceuBaro |
IIast IMH3bl | pacCenBaIOIIH
€ JIMH3BI
68 | SuB. IMocTpoeHue Busr nun3. ®doroanmap | CTpouTh
n300pakeHNH Xo0m OCHOBHBIX JTy4eH ar. M300paKeHUS
B JINH3E qepes3 JINH3Y MHUKpOCKO | TIPEIMETOB,
. JlaBaeMble
®I:Jlyma JTUH3aMHU
69 Pemrenue XoJ OCHOBHBIX JIydelt | Xoj myden Ctpoutb
3a7a4 Ha qepes3 JINH3Y qepes N300paKeHUs
MIOCTPOCHNE CHCTEMY JINH3 IPEIMETOB,
n300pakeHu i JlaBaeMbIe
B JINH3E JMH3aMHA
70 | SHB. dopmymna dopmyna TOHKOH [TpumensaTh
TOHKOH JIUH3BI bopmymy
JIMH3EI TOHKOH JIMH3BI
JUISL pacyeTa
OCHOBHBIX
napameTpoB
JIMH3BI
71 | Sus. Pemenne IToctpoenne 3anaun ITpumeHnsTH
3a71a4 M300paKEeHUH HOBBIIICHHOT OCHOBHBIE
®opmyna TOHKOM 0 YpOBHS 3aKOHBI JINH3
JIMH3bBI MIPU peIIeHUN
3a1a4
72 | ®eBp. | Pemenue OnTnueckas cuiia u Colupats
3a1a4 ¢okycHoe YCTaHOBKY U
JlaGoparopHa paccrosiHue MPOBOANUTH
s1 pabora Ne5 COOMPAFOIIEH TUH3HL HEOOXOAUMBIE




«Ompenenexn

HU3MCPCHUA U

e HaOJIIOIEHU.
OIITHYECKON
CHJIBI U
(hokycHOro
paccTosHUS
coOuparomei
JIUH3BD»
73 | ®epp. | Pemenue 3anmaun [MpumensaTs
3aza4 1o MTOBBIIIIEHHOT OCHOBHEIC
Teme 0 YpOBHS 3aKOHBI JIMH3
«I"eomerpuue IIPU PELICHUU
CKas ONTHKa» 3aa4
74 IToBTOpEHME OCHOBHbIE 3aKOHBI
reoOMETPUYECKON
OIITHUKHU
75 KonTpoabna [TpumensaTh
s1 paboTa no 3HAHUA IPH
Teme peleHnu
«I'eomeTpuy 3aJ1a4.
eckasi
ONTHKA»
76 | desp. Hucnepcus ClioxxHas CTpyKTypa A3,®@31o | OOBACHAITH
CBeTa Oemoro ceeta TydeHue MHOTOO0Opasne
3aBUCUMOCTh CIIEKTpa € KpacoK B
IIOKa3aTess MIOMOIIBIO | TIPUPOJIE,
IPEIOMJICHHS CPEibl IIPU3MBI JercTBHIe
OT JIJIMHBI BOJIHBI Jom.I: CBETOMIBTPO
U3rOTOBJIEH | B
re mpubdopa
uist
JEeMOHCTpa
LUH
JHCTIEPCUH
cBeTa
77 | ®eBp. | UuTepdepen KorepeHTHBIE BOJTHBI Ornpenensats
st YcnoBus MakcuMyMa MaKCUMYyM U
MEXaHUUECKH 1 MUHHMYyMa MUHHMYM
X BOJH nHTEphepeHI
uu
78 | ®eBp. | UHTepdhepen VYcnoBus WnTepdepe | PaccunteiBath
sl CBeTa BO3HUKHOBEHUS HIIUS CBETA. | Pa3HOCTh XOAa
nHTep(epeHINN. BOJTH
Onpenensite
MaKCHUMYM U
MUHHMYM
nHTEphepeHI]
uu
79 | ®@esp. | [lpumenenue VYcnosus makcumyma | I[IpocBernenn OOBsCHATH
nHTEepQepeHI ¥ MUHUMYMa € ONTHKU pUMEHEHNE
HH uHTEphepeHI
U
80 | ®eBp. | Pemenue VYcnosus makcumyMa | 3agauu [TpumensTh
3a1a4 1o 1 MUHAMYyMa MOBBIILIEHHOT OCHOBHBIE
uHTEepQepeHI 0 YpOBHS 3aKOHBI
uu OIITHKH NPH




perieHuu

3ajga4

81 | ®epp. | Audpaxuums Hdudpaku
MeXaHUYECKH S 3BYKOBBIX
X BOJIH BOJIH

82 | deBp. | Hudpaxius Ycnous audpakiumuu A3,03 OOBSACHATH
cBeTa BOJIH Jdudpakuy | sBieHus,

g CBETa CBSI3aHHBIE C
IuQpaknuen
cBeTa

83 | deBp. | Hudpaximon YcTpoiicTBO 1 3aBucumocts | ®I:Ilonyuy | U3mepsarsb
Hasl peleTka TPUHIINI ACHCTBUS HIMPHHEI eHHE JUTAHY

T QPaKIIOHHOM CIIEKTpa OT CIEeKTpa ¢ CBETOBOM
PEmETKY. neprozaa MOMOIIBIO | BOJIHBI IO
TUGPaKIMOH | TUGPAKIMO | pe3ysIbTaTaM
HOM peIIeTKyu, | HHOU HaOJIIOICHHSI
JUIMHBI BOJIHBI | PEIICTKH. uHTEepPEpeHI
Ma1aloIero 17074
cBera

84 | depp. | Pemenue VYcnoBue Makcumyma | 3aBUCHMOCTD IIpumensTh
3aja4 1o JUist T(PAKIMOHHONW | NIMPHHEI OCHOBHBIC
TQpakIoH pemerku CIIEKTpa OT 3aKOHBI
HOMH penierke nepuoaa BOJIHOBOI

T PPaKIUOH OIITUKH TIPH
HOM pelIeTKy, peleHnn
JUTHHBI BOJHBI 3amad.
MaIatoIEro [TpumeHsTH
cBeTa yCIIOBHE
MaKCHMyMa
JUTS
I (QpaKIOHH
01 peleTKu
TIPH pelIeHIH
3a/ad.

85 | Maprt Ilonspusanus ceera (1G] OnuceiBaTh
TTonspuzanus dlonapuza | siBIeHHE
cBera WS CBETa | MOJSIPHU3AINH

CBeTa.
[IpuBoauth
MPUMEPHI
MPAKTHIECKOT
0 MIPUMEHEHUS
TIOJISIPU3AIIH

86 [Tomepeunoct [Tomepeunocts OOBACHATH
b CBETOBBIX CBETOBBIX BOITH. MOTIePEYHOCTh
BOJI U DnexTpoMarHuTHas CBETOBBIX
3JIeKTpOMarH MIpHUpOJIa CBETa BOJTH
WTHas
pupoIa
cBeTa

87 | Mapr Pemenne CriocoOb! u3MepeHus Colupats
3a1a4 JUTMHBI CBETOBOM YCTaHOBKY U
JlaboparopHa BOJIHBI MPOBOANUTH
st pabota Ne 6 HEOOXOAUMBIE
«3mepenne U3MEPEHNS U
JUTAHBI Ha0JI0IeHUS




CBETOBOI

BOJIHBI»
88 | Maprt KonTpoabHa [IpaBwuia u popmyb [MpumeHsaTH
s1 padoTa no U3YYCHHOU TJIaBBI 3HAHUS IPH
Teme perieHnu
«BoJaHoBas 3aJ1a4.
ONTHKA» Bnanern
Amnanus HaBBIKAMHU
peuieHui KOHTPOJIS U
OLIEHKH CBOEH
JIeATEIHHOCTH.
[Ipensunersb
BO3MOXKHBIE
pe3yIIbTATHI
CBOUX
JICUCTBUI
DJ1eMeHThbI
Teopuu
OTHOCHUTEJIb
HOCTH
89 | Mapr [Mocrynater ITocrynatsr IIpocTpancTB OOBSACHATH
TEOpUH CIIEIUATFHOM TEOpUHU | O ¥ BpeMS B OTHOCHUTEIHHO
OTHOCHUTENIbH OTHOCHUTEITHHOCTH CIIeITUaTHLHON CTh
OCTH. OWHIITENHA. TEOPUU OIIHOBPEMEHH
OTHOCUTENBH OTHOCHTENbH oCTH
OCTh OCTH.
OTHOBPEMEHH
OCTH
90 | Maprt OCHOBHbIE OTHOCHTEIBLHOCTh PaccunthiBaTh
CIIEZICTBHS U3 PaCCTOSTHHIA, PENATHBUCTCK
IIOCTYJIATOB MIPOMEXYTKOB Vi€ BEITHIHHBI
TEOPUH BpPEMEHH,
OTHOCHTENbH PENSTUBUCTCKII
OCTH. 3aKOH CIIOXKEHUS
CKOpocCTel
91 3aBUCHMOCTD PensituBHCTCK PaccunteiBaTh
MaccChI OT WH UMITYJIBC. PENATHBUCTCK
CKOPOCTH. W UMITYJIbC
PenstuBucre Tena
Kast
JTTHAMHKA
92 CBs3b MEKIY [omHas PaccunteiBaTh
Maccoi u SHEPIrUs. SHEPTUI0
SHepruen OHeprus MIOKOSI
mokos1. CBsi3b CUCTEMBI Tel
TTOJTHOM
SHEPIHH C
UMITyJTECOM U
Maccou Tena.
HN3ny4yenus
U CIIEKTPHI
93 | Mapr Buner Cnekrpock | Pasmuuats
H3IIy4CHUH. orl. HMCTOYHUKHU
HcTounuku Jlunelyatel | cBETa, BUJIBI
cBeta. Busl € CIEKTPBl | CIIEKTPOB
CIIEKTPOB. W3IIyYEHUS.




CrnextpanbH
BIM aHAIU3

94

Bunnr
H3JIy4CHUM.
[kana
3JIEKTPOMAarH
UTHBIX
W3J1y4YEHUU

Paznuunble BUIBI
3JIEKTPOMAarHUTHBIX
U3JIyYEHUH, UX
CBOWCTBA U
MPaKTUYECKHE
MIPUMEHEHUSL.

Pazmuuath
CBOICTBa
3JIEKTPOMarHu
THBIX
W3JIyYEHUN

Pazoen 4

K-60
uacoe

Ilnanupyemoie pezyromanol

Ilpeomemmnwvie YY/{

Konuuecmeo, ghopma,
mema KOHMPOJIbHBIX U
abopamopHbIX/npaKmuy
ecKux pabom

KBanToBas ¢puzuka

18

Habmronate GoTosnekrpuueckuii

s dexr.

PaccuutnsiBaTh MaKCUMAJIbHYIO
KHHETUYECKYIO SHEPTHIO 3IIEKTPOHOB
npu GOTOITEKTPUIECKOM dPdeKTe.
OnpenensaTe paboTy BBIXO/A AJIEKTPOHA
110 rpauKy 3aBUCUMOCTH
KMHETHYECKON YHEPIUU
(hOTOJIEKTPOHOB OT YaCTOTHI CBETA
PaccuutneiBaTh YaCTOTy U JJIMHY BOJIHBI
UCITYyCKaeMOI'0 CBETa NPH Tepexojie
aToMa U3 OJHOTO CTallMOHAPHOTO
COCTOSIHUSI B JIPYTOE€.

OOBACHATH IPUHITHI ICHCTBUA Jlazepa
BbIuucnaTh JUIMHY BOJIHBI YaCTHUIIBI C
U3BECTHBIM 3HAYEHHEM HMITyJIbCa
HabmronaTh Tpeku 4acTull B Kamepe
Bunscona.

Peructpuposats sipepHbIe U3IIyYCHUS C
noMonuiepto cuerurka I'eitrepa
PaccunThIBaTh SHEPTHUIO CBSA3U
ATOMHBIX S7EP.

Omnpenensts 3apsa] 1 MacCOBOE YHCIIO
ATOMHOTO 57Jpa, BO3HUKAIOILIETO B
pe3yJsibTaTe paguoaKTUBHOIO pachana
Brruucnsats sHepruto,
0CBOOOXKTAOIIYFOCS TIPH
PanuoaKTUBHOM pacrnaje.

OnpenensiTe NPOAYKTHI AAEPHON
peakLuu.

Beruucnsats sHepruto,
0CBOOOXKIAIOIIYIOCS TP SIAECPHBIX
peaKuusx.

[loHumaTh IEHHOCTH HAYYHOTO
MIO3HAHUS MUpPa He BOOOIIE AJIst
YeJIOBEUECTBA B LIEJIOM, a JUIs KaXKJI0Tro
00y4aromerocs JIMYHO, IEHHOCTb
OBJIa/ICHHUS METO/I0M HAyYHOTO
MO3HAHUS [T AOCTHM)KEHHS ycIiexa B
1000M BUE NPAKTUIECKON
JeSATEIbHOCTH.

1) KonTpoJsbHasi pagora
mo remMe «@oTo3pPexT.
DOTOHBD».

2) KontpoanHasi padora
1o TeMe KATOMHAas
¢puzuka. Puznka aTOMHOIO
siApa»

Cpoxu

Tema

K-60
uacoe

dnemenmul cooeprcanusn

Bo3mooicn
vle

Dopmot u
6UObl




oeMoHcmp | O0eamenbHoc
ayuu mu
yuawjuxca
baszoewiit yposensv | llosviuiennwiii
YPpO6eHb
CaeToBbBIE
KBaHTBI
95 | Amp. dororddexr l'umote3a M.ITnanka | 3agepxuBarony | Dorodpde | Habaromats
0 KBaHTaXx. ¥/l moTeHIMan KT (boTo3neKkTpuy
Doroaddekr. eckuit ¢ dexT.
OMBITH
A.I'.Cronerosa. OOBSICHATH
3aKOoHBI YCIIOBHSI
dhoroaddekra. BO3HUKHOBEHU
s
doroaddekra.
96 Teopus YpaBHeHue I'padux OOBSICHATH
dhotorddexra A.DiiHmITeliHa IS | 3aBHCHMOCTH ypaBHEHHUE
dhoroaddekra. KUHETHUYECKOM OWHIITEeHHA
SHEPruu O 3aKOHY
(hOTO3JIEKTPOHO COXpaHEHUs
B OT YaCTOTBHI SHEPTUU
cBera
97 Pemenune VYpaBHeHue PaccuuThIBaTH
3aj1a4 1o A.DiiHIIITeHHA TS MaKCHUMaJIbHy
dhoroad ekt dhoroaddekra. 10
y. KUHETHYECKY
10 SHEPTHUI0
3IIEKTPOHOB
npu
(dhoTOoRIEKTpHY
€CKOM
addexre
Ornpenensats
paboty
BBIXOJIA
3IIEKTPOHA IO
rpaduky
3aBUCHMOCTH
KHUHETHYECKOI
SHEPTUU
98 | Amp. ®DoTOHBI ®oton. Dopmysl BeIaucisTh
JUTSL BBIYUCIICHUS SHEPTHIO U
SHEPIHU UMITYJIbC
UMITyJIbCa ()OTOHOB (hoTOHOB
99 | Anp. JaBieHue OnbITHI OOBACHATH
CBeETa, I1.H.JIeGenena CYIIHOCTb
XuMudeckoe OITBITOB
JIEUCTBUE I1.H.JIeGeneBa
cBeTa
ATOMHast
Ppuznka
100 | Anp. CamocrosiTe Mopenu ctpoeHust [TpuMeHsITh
JIbHAS aTOMHOTO siIpa 3HAHUS MPU
paéoTa_no [TnanerapHas pelIeHHH




Teme MOJIEJIb aToMa. 3a/ad.
«®Doto3rdde OOBsICHATH
KT » pe3yNbTaThl
Crpoenue OIIBITOB
aToma. Pesepdopaa
OMBITHI Ha OCHOBE
Pesepdopna MJIaHETapHOM
MOJIEITH
aTOMOB
101 KBanToBsie KBanToBsie PaccuutsiBath
MOCTYJAThI noctynatel bopa u 4acToTy U
Bopa JHEeHYaThIe JUTUHY BOJHBI
CHEKTPBHIL. UCITYyCKaeMoro
cBeTa npu
nepexoje
aToma u3
OJTHOTO
CTalMOHAPHOT
0 COCTOSTHUSI B
TIpyTOE.
102 | Amp. Tpyanoctu TpyauocTu Beraucisth
Teopuu bopa. Teopuu bopa. JUTMHY BOJHBI
T'unoresa ne YaCTHULBI C
Bpoiins o H3BECTHBIM
BOJTHOBBIX 3HaYCHUEM
CBOMCTBax HMITyJIbCca
YaCTHII
103 Jlazepsl Crnontandoe u | Jlasep OOBSCHATH

BBIHYX/IEHHOE TIPUHIIATT
U3JIy4deHUe JIeHCTBUA
cBera. Jlazepsl Jazepa

Dusnka

aTOMHOTO

sapa

104 | Amp. Meropr Merozpr ITpuHIMTIBL CueTunk PerucrpupoBa
HaOIOICHAS HaOJIOICHHS JIeHCTBHS WOHM3HPYIO | Th SIEPHBIE
u perucTpanuu prOOPOB IS 111170:¢ W3ITy4YeHHsI C
perucrpanuu AIIEMEHTaPHBIX HAONIOJIEHNS U | 9aCTHI] MTOMOTIBIO
3JIeMEHTapHBI YaCTHII. perucTpanuu (ObrTOBOM CYeTYHKa
X YaCTHUL. PaaguoakTuBHOCTH JJNIEMEHTapHBIX | mo3umerp) | [eiirepa
Buner YaCTHIL. ®dororpadu
paaroaKkTUBH 1 TPEKOB
BIX 3apsHKEHHBI
M3y eHUH X YaCTHII.

105 OTkpbITHE CaoiictBa N3meHeHue Paszmyats
paaroaKTUBH PaarOaKTUBHBIX KOJIMYECTBa CBOIiCTBa
octu. Anbda- W3ITyYeHHH MPOTOHOB H Pa3HBIX BUJIOB
, bera- u HEHTPOHOB B paaroaKTUBH
ramma- SAIIpe TpH BIX U3IyYCHUN
M3ITy4deHUs anbda- u

ramma-
W3ITYYSHUSIX
106 Pagnoaktusn IIpaBuna cmemieHus [Ipumenste

bIC

IpaBuja




MIpeBpalIeHus CMEIlEeHUs
MIPU pElICHUN
3aa4

107 | Amp. 3akoH ®DopMmyiia, rPaHUALIBL PaccuutsiBaTh
paanoaKTUBH NPUMEHUMOCTH YHCIIO0
oro pacraja 3aKOHa U €ro pachaBIIUXCs
H3oromnsL. CTaTUCTUYECKUI u

Xapakrep. HepacnaBIINX

IIpaBuna cMenieHus cs sep

pY paJHOaKTHBHOM Onpenensite

pacnane 3apsaa U
MaccoBoe
YHCIIO
aTOMHOTO
spa,
BO3HUKAIOIIET
0 B pe3yJbTaTe
pPaaroaKTUBHO
ro pacraja

108 | Amp. Heiitpon. Hyxnonnas mogens | Y nenpHas OOBACHATH
Crpoenue aapa OCHOBHBIE SHEPTHs CBSI3U CTpOEHHE
ATOMHOTO CBOWCTBA ANEPHBIX aTOMHOTO
aapa. CHII. DHEprus CBSI3N anpa.
Snepubie spa. PaccuutsiBath
CHJIBL SHEPTUI0
DHeprus CBSI3U
CBSI3U ATOMHBIX
aTOMHBIX saaep.
anep.

109 | Amp. Snepubie SInepHble peakinu DHepreTuvecKu Omnpenensars
peakiuu Henenue anep 1 BBIXOJI MPOIYKTHI
Henenue ypaHa siIEpHOMN sIIEpHOM
s,Iep ypaHa. Lennas peakuust peakuuu peakuuu.
IemHb1e JIEICHHS siaep. Koaddurmment Ornpenensats
siIepHBIE OHepreTuyecKuii Pa3sMHOXKEHUS IPOLYKTHI
peaKIuu. BBIXO]I SIIEPHOM HEUTPOHOB siIEpHOM
S nepHsriit peakLuH. peakuuu peakuuu.
peakrTop OcCHOBHBIE Kpurnueckas Boeruucnsrs

3JIEMEHTHI SIIEPHOr0 | Macca SHEPTHIO,
peakTopa PeakTops! Ha 0CBOOOXK a0
MEIIEHHBIX LIyIOCST TpU
IPOTOHAX. SAICPHBIX
PeakTopsl Ha peakuusx.
OBICTPBIX OOBsCHATH
MPOTOHAX MPUHLIMIT
NENUCTBUA
peakTopoB Ha
MEUIEHHBIX U
OBICTPBIX
MPOTOHAX

110 | Amp. Tepmosinepn TepmosinepHsbIii Meron Cuerunk OOBSCHATH
b€ PEaKLHH. CHHTE3 MEYEHBIX I'eiirepa U3IydeHue
[Ipumenenune PasButne saepaoit aTOMOB BrrToBOIM ConHua
sIIEpHOI 9HEPreTHKH. PagnoakTuBHBIE | T03UMETP OOBsICHATH




JHEPTHH. SnepHoe opyxue. U30TOIIBI B YCTPOHCTBO
buonorunueck Jo3umerpusi. HPOMBIIIICHHOC SZICPHOTO
o€ JIeHCTBHE 3amuTa OpraHu3MoB | TH peakTopa.
panoaKTUBH OT M3JTY4CHHS [TpumensTh
BIX CUETYUK
H3JIYy4ECHHUN MOHU3UPYIO
IMX YaCTHUIL
111 | Amp. OneMeHTapH Orarnsl B pa3BUTHH Cratuctuyecku
bI€ YaCTULBI ¢buznkn 1 Xapakrep
JJIEMEHTaPHBIX HPOILIECCOB B
YacTHIl MUKpPOMMUDE..
OneMeHTapHbIe DyHIaMEeHTab
HJaCTUIIbI HBbIC
B3aUMOJICICTBU
s.
Knaccudukarm
A
JJIEMEHTAPHBIX
YaCTHIL.
IIpeBpamienus
DJIEMEHTAPHBIX
YACTHII.
112 | Amp. KonTpoJjbHa IIpaBuna u ITpuMeHsTH
s1 padoTa 1o hopMyJbI 3HAHUS IPH
TEeMeE H3y‘IeHHOI>'I TJIaBbI peuI€Hnn
«ATOMHas 3a7ad4.
¢pusuxa. Bnaners
Dusnka HaBBIKAMH
aTOMHOI0 KOHTPOJIS U
Aapa» OLICHKHU CBOEH
JeATeITbHOCTH.
[Ipensunetsb
BO3MOJKHBIE
pe3yabTaThl
CBOMX JICICT
Pazoen 5 K-60 Inanupyemuie pezynomamaot Koauuecmeo, ghopma,
uacoe IlIpeomemnoie YY/[ mema KOHMpPOJIbHbIX U
aadopamopHuvix/npaxmuy
ecKux paovom
HaGmronmaTs 38e371561, JIyHY ¥ MI1aHETHI B
AcTpoHOMHUA 9 TEJIECKOII.
Hcnonb3oBaTe MHTEpHET U1 TOMCKA
n300pakeHn i KOCMHYECKIX 00HEKTOB
u nHbopMayn 00 UX 0COOEHHOCTSIX.
Ne | Cpoku Tema K-¢0 dnemenmaul cooepircanusn Bo3moorcn Dopmol u
uacoe vle 6uU0bl
demoncmp | OeamenbHoc
ayuu mu
yuawjuxca
bazoewviit
ypoeens
Couaneunas
cucreMa
113 | Mait Buanmeie Bunanmeie HeOecusle [Ipumenste




JBYKCHHS JBYKCHHUST 9KBaTOPHAJIbHEIE 3aKOHBI
HeOeCHBIX HEOECHBIX Tell. KOOpPJMHATHI Kenunepa npu
TEN. Hebecnas cdepa. IIepBeiii, BTOpOH, peueHun
Hebecnas 3axonsl Kennepa TpETUI 3aKOHBI 3a1aqy
chepa. Kermnepa
3aKoHbBI
Kemnepa
114 | Maii Ouznueckas Cocras Hcnonp3oBath
pupona ConueuHoit WnTepner s
TUTaHeT U CHCTEMBI MOMCKa
MaJbIX Tell n300pakeHn i
ConueuHoit KOCMUYECKUX
CUCTEMBI. 00BEKTOB U
WH(pOpMAITUH
00 ux
0COOEHHOCTSIX
PacckasbiBath
0 TIpHUpoJIC
TUTaHeT U
MAJIbIX Tell
ConHevHoMi
CHCTEMBI
CoaHue u
3BE3/IbI
115 | Mait Connue. OcHoBHBbIE Hcnonp3oBath
OcHoBHbIE XapaKTePUCTUKU WnTtepuer s
XapaKTepUCT Comara. TTOMCKa
WKH 3BE3]T OCHOBHBIC M300pakeHUH
XapaKTePUCTUKU KOCMUYECKUX
3BE3]L 00BEKTOB U
nHpOpMAaITuu
00 ux
0COOEHHOCTSIX
116 | Maii Buytpennee 3Be3nbl 1 CoBpeMeHHBIE
CTpOEHHE HMCTOYHHUKHU UX IPEACTAaBIEHUS O
Connna n JHEPTHUU. IPOUCXOKICHUHI
3BE31. Y 3BOJIIOLINH
1):10) 10115 CosnHna u 3Be37
3BE3]1
Ctpoenmne
Bcesiennoit
117 | Maii Meunsrit Hama I'anaktuka. | CoBpeMeHHBIE Hcnonp3oBath
myTs. Hama Hpyrue B3IJIAIBI HA UnrepHer as
l"anakTuka. TaJIAaKTHKH. CTpOEHHE U MOMCKa
Crpoenue u 3BOJIFOLIUIO n300pakeHu i
IBOJIIOLHS Bcenennoii. KOCMUYECKUX
Bcenennoit 00BEKTOB U
nHbopMaIun
00 ux
0COOEHHOCTSIX
IloBTOpEHME
118 | Mait [ToBTOpEHHE, OCHOBHBIE TEMBI [IpumensTh
MOJATrOTOBKA K Kkypca B 11 kiacce 3HaHUS U
KOHTPOJIbHOH peleHnu




pabore 3azad.

119 | Maii Urorosas OCHOBHBIE TEMBI [IpumensaTh
120 KOHTPOJbHAS Kypca B 11 kmacce 3HAHUS OpU
pabora peleHnn
3ajad.
Bnaners
HaBBIKAMH

KOHTPOIIS U
OILIEHKHU CBOEH
IESITEIbHOCTH.

121 Wrorossrit
YPOK

Pezeps
BpEMEHHU —
15gacoB

Jluteparypa s 11 kmacca

1. ®wusuka. 11 xmacc: 6a30BbIif U podwIbHBIN ypoBHH / I'. SI. Msikumes, b. b. Byxosues, B. M. UapyruH.

— M. : IIpoceemenue, 2011.

®dusuka. 3agaunuk. 10-11 knacc / A. I1. Peimkerud. — M. : [Ipoda, 20009.

®dusuka. [Innakruueckue Mmatepuansl. 11 knacc / A. E. Mapon, E. A. Mapon — M. : «JIpodar, 2010.

4. ®usuka. Korrponsasie padoTel B HoBoM (opmare. 11 kinace / U.B. I'onosa, - M : «MHTEIIEKT-
HenTpy», 2011.

wmn

MaTepnaﬂbﬂo-Texnnqecxoe OCHaAIICHMuEe

Kabuner ¢pu3ukn ocHAIIIEH KOMIBIOTEPOM, MYJIbTHMEINHHBIM ITPOSKTOPOM, HHTEPAKTUBHOMN JTOCKOM,
JIEMOHCTPAIIMOHHBIM U J1a00paTOpHBIM 000pYAOBAHHEM, KOMILIEKTOM TaOJIHIT
JIeKTPOHHBbIE pecypcehl:

1. Caiit denepaibHOT0 HHCTUTYTA NieAarorudeckux uamepenui (OUITN) www.fipi.ru ;

2. Caiit @enepanbHOTO LEHTPA TECTUPOBAHUSI - PETUCTPAIMS, MPOXOXKICHUE TECTOB B
CHUCTEME OHJIANH, MPUOOPETEHNE TECTOB, MYJILTUMEIUHHBIXIIOCOOMH http://www.rustest.ru

3. WMHCTUTYT KOMMYHHKATHBHBIX TEXHOJOTHI - O0y4eHHE B CHCTEME OHJIAIH 10 MHOTUM
npeameram http://www.icomtec.ro/;

4, [IpoxokieHHEe TECTOB B CHCTEME OHJIAMH:

http://www.egeru.ru/ ,

www.5ballov.ru/test

http://egeonline24.ru/

5.Pemennsie gemoBepcuu o I'MA u EI'D http://www.ctege.org/content/category/15/62/48/.

6. Marepuaisl EI'D o paszenam c pazbopom OLINO0K u
nosymiekhttp://kpolyakov.narod.ru/school/ege.htm

8. Buneoypoxuhttp://interneturok.ru/



http://www.egeru.ru/
http://www.5ballov.ru/test
http://egeonline24.ru/
http://www.ctege.org/content/category/15/62/48/
http://kpolyakov.narod.ru/school/ege.htm
http://interneturok.ru/
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