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HosicHuTeIbHASA 3aNUCKA

Pabouast mporpamma mo ¢usuke ans 11-ro kjacca cocraBieHa Ha OCHOBE (heaepaibHOTO
KOMIIOHEHTa TOCYJapCTBEHHOIO0 CTaHJIapTa cpeaHero (MOJIHOTO) o0miero o0pa3oBaHHUS U
YTBEp)KICHHOH MuHucTepcTBOM o00Opa3zoBanus P® aBTOpckoil mporpaMMbl 1o (QHU3UKE IS
obmeoOpazoBaTenbHbIX  yupexkaeHuid [.S.Msakumesa. Copepkanue Kypca BkimodaeT 9
1abopaTopHBIX paboT, 5 KOHTPOIBHBIX PA0OT, TECTHI, CAMOCTOSTEIbHBIC PA0OTHI M PACCUUTAHO Ha 68
yacoB. Pabouasi mporpamma mocTpoeHa TakuM oOpa3oM, UYTO B Hayalle KakJOr0 ypoka yKa3zaH €ro
THUI, TIEPEYHCICHBl (QOpMUpYyeMble Ha YpPOKEe 3HAHMSA W YMEHHSA, a TaKXKe IPHBEIEH CIHCOK
JEeMOHCTpalii W HeoOXoaumoro oOopyaoBaHUs (KOHKPETHOTO WM BHpPTyalbHOro). OHa
KOHKPETU3UPYET COJAEpKAHUE IPEIMETHBIX TEM, MpeularacT paclpenesieHue ydyeOHBIX 4YacoB IIO
paszenaM Kypca, MOCJIeNOBAaTeIbHOCTh U3YYEHHUs TeM U Pa3/ie]IoB C YYETOM MEKIIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4€OHOIO Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH Yydalluxcsl.
Peanuzanust nmaHHOM mporpaMMbl BKJIIOYA€T HCIOJIB30BaHHWE DSJIEKTPOHHBIX TEXHOJNOTUH U
TEXHOJIOTUH TUCTAHIIUOHHOTO O0yYCHHSI.

Peanu3zanus nporpaMMbl 00ecrieyuBaeTCsl HOPMAaTUBHBIMU JOKYMEHTAMU

— OenepanbHBIM KOMIIOHEHTOM TOCYJaPCTBEHHOTO cTaHapTa obuiero oopazosanus ([Ipukaz MO
P® ot 05.03.2004 Ne1089) u ®enepansubiv BYII ans ob6pazoBatensHbix yupexaenuit PO (IIpukas
MO P® o1 09.03.2004 Nel1312);

— yueOHUKaMHU:

e wusmka. 11 wmacc : yueb. it obmg eoOpa3oBaT. opraHW3anuii : 0a30BBI U W yIITyOlL
ypoBan / I'. SI. M sxum eB, b. b. b yxoBues, B. M. Uapyrun ; mox pen. H. A. II
apd enteeBOll. — 7-¢ um31., mepe- padb. — M. : Il pocsenr enue, 2019.

— YMK:

e Ou3uKa : KOHTPOJb 3HAHUH, YMEHMHA M HaBbIKOB ydammxcs 10—11 k. obmeobpazoBar.
yupexacHui : 0a30BbId W npodmi. ypoBHU : KH. jua yuutens / B. A. 3a6orun, B. H.
Komuccapos. — M. : Ilpocsemienue, 2008

e @wuszuka : 10—I11 . : moypou. MIaHUpPOBAHHUE: MOCOOME JUIsl yduTened oOmieoOpa3oBar.
opranuzauuit/ B. @. Hluno. —M. : [Ipocsemenue, 2013

e Asrtopckoil mporpammbl A.B. Illaranunoii «®usuka. Paboume mporpammsel. Ilpenmvernas
nuHus yueOHukoB cepun «Kmaccumueckuii kype». 10-11 kmaccer: y4de6. mocobue st
001eo0pazoBaTebHBIX opranuzanuii, [Ipocsemnienue, 2018r.

esin u3yyennsi Kypca — BHIpa00TKAa KOMIIETeHIMIA:
00Weobpazo8amenbHbIX.

— YMEHHMA CaMOCTOATENbHO W MOTHBHUPOBAHHO OPraHM30BBIBATH CBOIO IO3HABATEIbHYIO
JIeSATENbHOCTh (OT MOCTAHOBKH LIE€JIH /10 TOYYEHUS U OLICHKH pe3ylbTata);

— YMEHUS MCIOJIb30BaTh 3JEMEHThI IPUYMHHO-CIIEICTBEHHOTO U CTPYKTYPHO-()YHKIIMOHAILHOTO
aHaJu3a, OIpENeNsTh CYIHOCTHBIE XapaKTEPUCTHUKUM H3Yy4aeMOro OO0bEeKTa, pPa3BEPHYTO
000CHOBBIBATh CY)KJCHHS, AaBaTh ONPEAEIICHUs, IPUBOANUTH 10KA3aTEIIbCTRA,

— YMEHHS HCIIONB30BATh MYJIBTUMEIUNHHBIE PECYpChl M KOMITBIOTEPHBIC TEXHOJOTHH IS
00paboTKkH, nepegadn, MaTeMaTH3aMu UHOOPMAIUH, IPE3EHTALUU PE3YIbTaTOB O3HABATEIBHON U
MPAKTUYECKON JAESITeIbHOCTH;

— YMEHHS OLIGHMBAThb M KOPPEKTHPOBATh CBOE MOBEJACHHE B OKpYXKaloOIIEeH cpele, BBINOJIHATh
HKOJIOTMYECKHE TPeOOBaHUSI B MPAKTUYECKON JAESTEIIbHOCTH U B IOBCEIHEBHOM JKU3HU.

npeoMemHo-0pUeHMUPOBAHHBIX.

— MMOHUMATh BO3PACTAIOLIYIO POJIb HAYKH, YCUJIEHUE B3aUMOCBSI3U U B3aUMHOT'O BIUSHUS HAYKH U
TEXHUKH, IMpEeBpallleHHe HAyKd B HEMOCPEACTBCHHYIO MPOM3BOJUTEIbHYIO CHJIy OOIIECTBA;
OCO3HaBaTh B3aMMOJICHCTBUE YEJIOBEKA C OKPY’KAIOLIEH Cpeoil, BO3SMOXKHOCTU U CIIOCOOBI OXpaHBbI
IPUPOAB;

— pa3BHUBaTh IIO3HABAaTeNIbHbIE HWHTEPEChl M HWHTEJUIEKTyaJbHbIE CIIOCOOHOCTH B IpoLEcce
CaMOCTOATEIIHOTO pUoOpeTeHus] (GU3NUYECKUX 3HAHUHN C MCIIOJIb30BAaHUEM PA3IIMUHBIX HCTOYHHUKOB
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uH(pOpMallid, B TOM YHUCIIE KOMIbIOTEPHBIX;

— BOCHUTHIBATh YOKAEHHOCTh B MO3UTHUBHOW poNI (DU3UKHU B JKU3HH COBPEMEHHOI'O OOIIIECTBa,
MOHMMAaHUE TEPCHEKTUB Pa3BUTHUS IHEPreTUKH, TPAHCIOPTAa, CPEIACTB CBS3UM U [Ip.; OBIAJEBATh
YMEHHSIMH IPUMEHSTh MOTYYCHHBIE 3HAHUS I O0BICHEHUS pa3HOOOpa3HbIX (U3UUYECKUX SIBICHUN;

— MPUMEHSTH TOJYYECHHbIE 3HAHHUA M YMEHHS [JIsi 0€30MacHOro HCIOJIb30BaHUS BEIECTB U
MEXaHH3MOB B OBITY, CEIIbCKOM XO3SMWCTBE M TPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX 3a/1ad B
MOBCETHEBHON JKU3HU, MPEAYNPEXKICHUS SBICHUN, HAHOCSIIUX Bped 370POBbIO YENOBEKa H
OKpYXarolleH cpeae.

HopMaTuBHBIMH JOKYMEHTaMHU /IJIl COCTABJIeHHs padoyeil MporpaMMbl sIBJISIIOTCS:

e basucHbli yueOHBIM TuTaH 00ImIEe00pa3oBaTeNbHBIX yupexaeHud Poccuiickoit deneparum,
yTBEepkKACHHBII npukazoM MunoOpa3oBanust PO Nel312 ot 09.03.2004;

o ®depnepanbHBIH KOMIIOHEHT TOCYJaPCTBEHHOTO CTaHIapTa 00IIero o0pa3oBaHus, YTBEPKIACHHbII
MO P® ot 05.03.2004 Ne1089

e [IpumepHbIC IPOTPaMMBI, CO3/IJaHHBIC HA OCHOBE ()eIepaTbHOr0 KOMIIOHEHTA TOCYJaPCTBEHHOTO
00pa30BaTeNIbHOTO CTaHIapPTa;

o denepanpHBIN TIEpeUYCHh YUEOHUKOB, PEKOMEHIOBAHHBIX (JIOMYIIEHHBIX) K MCIOJIb30BAHUIO B
o0pa3oBaTeNIbHOM IMIpoliecce B OOpa3OBaTENbHBIX  YUPEXKICHHUAX, PEATH3YIONUX MPOrPaMMBbI
oOuiero oopaszoBanus («BectHuk ob6pazoBanus» Ne4 2008 r.)

e TpeboBaHUS K OCHAIICHUIO 00pPa30BATEIHHOTO IPOIECCa B COOTBETCTBHU C COJEPKATEIHHBIM
HAMoOJHEHUEM  Y4eOHBIX TIpeIMeTOB  (elepallbHOTO  KOMIIOHEHTa  TOCYJapCTBEHHOTO
00pa30BaTEeNILHOTO CTAHJAPTA.

OCHOBBI NIEKTPOAUHAMUKY (MPOI0JKEHHUE)

VYyammiicss Hay4uTCs:

e JaBaTh OMNpEECHUs TMOHATUW: MAarHUTHOE MOJie, UHAYKIUS MarHUTHOrO TOJIsl, BUXPEBOE
none, cuia Awmmepa, cuna JlopeHna, ¢eppomarHeTHK, AoMeH, Temneparypa Kropu,
MarHuTHas MPOHUIIAEMOCTh BEIIIECTBA;

e J1aBaTh OMpeeNIeHNe eNUHUIBI MHIYKIIMA MAarHUTHOTO TIOJIS;

® [EepPEYHCISATH OCHOBHBIC CBOMCTBA MATHUTHOTO OIS,

e U300pakaTh MarHWTHBIE JUHUU TIOCTOSHHOTO MAarHWTa, TPSMOTO IMPOBOJHHKA C TOKOM,
KaTYIIKU C TOKOM;

® J1aBaTh OMpEJEJICHUS MOHATUIN: SBICHUE AJIEKTPOMATHUTHOW MHIYKIIMH, MATHUTHBIA MOTOK,
OJ1C MHAYKINHY, UHIYKTUBHOCTh, CAMOUHIYKIIUS, DJIC CAMOUHTYKIIUH.

Yuauuiicsi HOJYYUT BO3MOKHOCTh HAVUUTHCH !

e Ha0JIOAAaTh B3aUMOJEHCTBHE KATYIIKM C TOKOM W MAarHuTa, MarHUTHOW CTpENKd H
MIPOBOJIHHKA C TOKOM, JEHCTBUS MArHUTHOTO TOJISL HA JBUKYIIYIOCS 3apsHKEHHYIO YaCTHILY;

e (QopmynupoBaTh 3aKOH AMIiepa, TPaHUIIbl €r0 TPUMEHUMOCTH;

e Ormpenenary HanpaBlieHUE ITUHUN HMHIYKIMM MAarHUTHOTO TOJI C TIOMOIIBIO TpaBuiIa
OypaBurKa, HalpaBJIEHUE BEKTOPOB CUiIbl Ammepa U cuibl JIopeHla ¢ MoMOIIbI0 IpaBuia
JIEBOM PYKH;

[TpumenaTh 3akoH Amniepa u (GopMyIly JJs BbIUKCIeHHs cuiibl JIopeHIia npu peneHnu 3a1ay;

OOBSACHATH PUHIIUI PAOOTHI ITUKIOTPOHA U Macc-crieKTporpada;

HccnenoBaTh MarHuTHBIE CBOMCTBA TEJ, M3TOTOBJICHHBIX U3 Pa3HBIX MAaTEpPUAJIOB;

OOBSICHATh MPUHIMIN JIEHCTBUS IIEKTPOU3MEPUTENBHBIX MPUOOPOB, TPOMKOTOBOPUTEINS U

AIIEKTPOABUTATEIS

e [lepeuncnsaTh ycnoBus, MPU KOTOPHIX BO3HUKAET UHIYKIIMOHHBIN TOK B 3aMKHYTOM KOHTYDE,
karymke. OnpenensTh HalpaBiIeHUe HHAYKIIMOHHOTO TOKA.

Kone0anusi u BOIHBI

Yyammiicsi HAYyYUTCSA:




[Tousitust: GotoH, (HoTodPPEKT, KOPIYCKYIIPHO — BOJHOBOM Ayalu3M, siepHas MOEIb
aToma, SJepHas peakKlus, DHEPTusl CBS3HM, PAJWOAKTUBHBIA pacraj, LenHas peaKIius,
TepMOsIZICpHast PeaKIys, SJIeMEHTAPHbIC YaCTHUIIBI.

3aKkoHBI M TPUHLUINBL: 3aKoHBI (oTtodaddekra, moctynarel bopa, 3akoH pamuOaKTHBHOTO
pacmazja.

[IpakTuyeckoe NpPUMEHEHHUE: YCTPOHCTBO M MPUHIUN JEHCTBHUA (POTODIEMEHTA, MPUHIHUI
CIEKTPAJIBHOTO aHAJIM3a, TIPHHIUIT PAOOTHI IEPHOTO PEaKTopa.

Yuanmmiicst NOJYYUT BO3MOKHOCTL HAVINTLCH

pemaTh 3aj7a4yd Ha TMPUMEHEHUE (HOPMYJI, CBSA3BIBAIOIIMX DHEPTUI0 M UMIYJIBC (OTOHA C
YaCTOTOM CBETOBOM BOJIHEI,

BBIUUCIIATH KpAacHYIO TpaHuIly Gotodddexra,

OTPENEIIATh POTYKTHI SICPHOM PEaKIIHH.

OnrTuka

Yyammicss HAyYUTCs:

Ilonstus: CBCT, TCOMCTPHUUCCKAA OIITHKA, CBETOBOM JIy4, CKOpPOCTh CBETA, OTPAKCHUC CBCTA,
MpEJIOMJICHUC CBCTA, IMOJHOC OTPAXKCHUC CBCTA, YIrOJ IMAaACHUA, YroJl OTpPaXCHHUA, YIroJ
IMPCIIOMIICHUA

FCOMeTpI/I‘ICCKaﬂ H BOJTHOBas ONITHUKA

Yyammiicsi HAyYuTCsA

JlaBaThb  OINpPENENICHUS TOHATUH: CBET, KOPIYCKYJSIPHO-BOJHOBOW Jyalu3M CBeETa,
Ir€OMETPHUYECKAsl OITHKA, CBETOBOM JIyd, CKOPOCTb CBETA, OTPAXKEHUE CBETA, IPEIOMIICHUE
CBETa, IIOJIHOE OTPaKCHHE CBETA, Yroj MAaICHUs, Yrojd OTPa)XCHHs, Yroil IPEIOMIICHMS,
OTHOCUTEJIbHBIN IMOKa3aTeNlb MPeJIOMIICHHUS, aOCOMIOTHBIN MOKa3aTeb MPeIOMIICHUs, JTNH3a,
(OKyCHOE pacCTOSIHUE JIMH3bI, ONTHYECKasl CUJIa JIMH3bI, TUCIEPCHsl CBETa, MHTEpPEpEHIIMs
cBeTa, Au(paKIMOHHAs  pelIeTKa,  MOJsApH3alMs  CBETa, €CTECTBEHHBIH  CBET,
IUIOCKOIOJIIPU30BaHHBIN CBET;

ONMUCHIBaTh METOJIBI U3MEPEHHUSI CKOPOCTH CBETA;

[IEPEYUCIIATh CBOMCTBA CBETOBBIX BOJIH;

pacrno3HaBaTh, BOCIIPOM3BOAUTH, HAOJII0IaTh PACIIPOCTPAHEHNE CBETOBBIX BOJIH, OTPAXKEHUE,
IpeJIOMIIEHUE, NTOTJIOIIEHUE, JUCTIEPCHIO, HHTEP(PEPEHIIMIO CBETOBBIX BOJIH;

¢dopmynupoBath npuHUUN [tolireHca, 3aKOHbBI OTPa)KEHUSI M MPEIOMIICHUSI CBETa, TPaHULIbI
UX IPUMEHUMOCTH;

CTPOUTH XOJI JTy4eH B IJIOCKONAPAJIIEIBHOM IIACTUHE, TPEYTOJIbHOM IIPU3ME, TOHKOU JIMH3E;
CTPOUTH U300paKeHHUE MPEeMETa B INIOCKOM 3€pKaJjie, B TOHKOH JIMH3E;

[IEPEYUCIIATh BUABI JIMH3, MX OCHOBHBIC XapaKTEPUCTHK — ONTHYECKUM LIEHTp, TIJIaBHAs
OINTHYECKas 0Cbh, POKYC, ONTUYECKAS CUIIA;

HaXOOUTb B KOHKPETHOM CHUTyallud 3HA4YCHUS YIVIa MAaJeHUs, yIJla OTPaXeHHs, YIia
NPEJOMJICHHUS, OTHOCHUTENBHOTO TIOKa3aTels MpeloMJIeHHs, aOCONIIOTHOTO MoKa3aTels
IPEJIOMIIEHHUs, CKOPOCTH CBETa B Cpelie, (POKYCHOIO PacCTOSIHUS, ONTUYECKON CHIIbI JIMH3BI,
YBEIUYEHUS JIMH3BI, Meproa TU(PaKIMOHHON pPEeIIeTKH, MOJ0XKEHNUs UHTeP(HEepPEHIIMOHHBIX
U 1U(PaKIMOHHBIX MAKCUMYMOB U MMHUMYMOB;

3anuceiBaTh (OPMYIy TOHKOH JIMH3bI, HAXOJUTh B KOHKPETHBIX CUTYaLUsAX C €€ IIOMOLIbIO
HEU3BECTHBIC BEJIMYUHBI;

OOBSICHATH MPUHIIUIT KOPPEKIIMU 3PEHHUS C TIOMOLIBIO OUYKOB;

HKCHEPUMEHTAIBHO OIPECIIATh IOKa3aTeNlb IMPEJOMIIEHUS Cpelbl, (OKYCHOE pPacCTOSHUE
coOuparoliei JIMH3bI, JUIMHY CBETOBOW BOJIHBI C IIOMOUIBIO TU(DPAKIIMOHHOHN PEIIETKY;
BBIJICJISATH OCHOBHBIE TI0JIOKEHHUS KOPIIYCKYJIIPHOM U BOJTHOBOM TEOPUH CBETa

yqaﬂll/lﬁCH IHOJIVUUT BOSMOKHOCTb HAVUUTLCH




NOHUMAaTh M OOBACHATH LEJIOCTHOCTh (U3UYECKOH Teopuu, pa3iauyaTb TpaHUIBl ee
MPUMEHUMOCTH U MECTO B PSITy APYTrUX QU3HUECKUX TEOPHUH;

BJIAJIETh MPUEMAMHU MOCTPOCHHS TEOPETHYECKUX JI0KA3aTEIbCTB, a TAKKE MPOTHO3UPOBAHUS
0COOEHHOCTEH MpOoTeKaHus (PU3NUYECKMX SIBICHMH M IPOLECCOB HAa OCHOBE IOITYYEHHBIX
TEOPETUYECKHX BBIBOJIOB U JOKA3aTEIbCTB;

XapaKTepu30BaTh CUCTEMHYIO CBSI3b MEX/Y OCHOBOIIOJIATAIOIIUMH HAayYHBIMU MOHATUSAMHU:
POCTPAHCTBO, BpeMsl, MaTepus (BEIIECTBO, T0JIE), IBIKCHUE, CHJIa, YHEPTUS;

BBIJIBUTATh THIIOTE3bl HA OCHOBE 3HAHUSI OCHOBOMIOJIATAIONINX (PU3UIECKUX 3aKOHOMEPHOCTEH
Y 3aKOHOB;

CaMOCTOATENIBHO [UIAHUPOBATh U MPOBOAUTH (PU3NYECKHE IKCIIEPUMEHTHI;

XapaKTepHU30BaTh III00AIBHBIE TIPOOJIEMBI, CTOSAIINE MIEPE/T YeIOBEYECTBOM: YJHEPreTHIECKHUE,
CBIPBEBBIE, FIKOJIOTUYECKHE, — U POJIb (PU3HUKH B PELICHUU 3TUX MTPOOIIeM;

pelaTh MPaKTUKO-OPHEHTUPOBAHHbIE KaueCTBEHHbIE U pacyeTHble (U3NYECKHE 3a]auu C
BBIOOPOM (DM3HYECKON MOJEIH, MUCHOJIb3YSl HECKOIBbKO (PU3MYECKHX 3aKOHOB MU (popmyd,
CBSI3BIBAIOIINX U3BECTHBIE (PU3NYECKHE BETUUNHBI, B KOHTEKCTE MEXKIIPEIMETHBIX CBSA3EH;
OOBSICHATH TPUHIMITEI PabOTBl W XapaKTePUCTUKW W3YYCHHBIX MAIINH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB;

OOBSICHATH YCIIOBHS MPUMEHEHHs (PU3NYECKUX MOJENe mpu perieHun (pU3HMUecKux 3ajad,
HAaXOJWUTh AJCKBATHYIO NMPEAJIOKEHHOHN 3amade (U3HYECKYyI0 MOAENb, pasperaTh mpodiemMy
KaK Ha OCHOBE UMEIOIIUXCS 3HAHUM, TaK U IPU IOMOIIM METO/IOB OLICHKH.

I/I3.]'ly‘-leHl/lﬂ U CIIEKTPbI

Yyamuiicss Hay4YHTCHA

JlaBaThb  ONPEIEJICHHE  TOHATUH, TEIUIOBOE  M3IY4YEHHUE,  DIJIEKTPOJIOMHHECLECHIMS,
KaTO/I0JTIOMUHECIICHIINS, XEMHOIIOMUHECIICHIINS, (POTOTIOMUHECIICHIIMS, CIUIOUIHON CIEKTp,
JIMHENYATBIA CIIEKTP, MTOJIOCATBIN CIEKTP, CIEKTP MOTJIOIEHNS, CIIEKTPAIbHbIN aHAIN3;
IIEPEUUCIIATh BUJIBI CIIEKTPOB;

pacrno3HaBaTh, HaOJIIOAATh CIUIOIIHON CIHEKTp, JIMHEWYaThld CIIEKTp, IMOJIOCAThIH CIEKTP,
CIIEKTpP U3JIy4YEHHUS U CIEKTP MOTJIOLEHUS;

NIEPEUUCIIATh BUJIBI 3JIEKTPOMArHUTHBIX U3JIy4EHHUH, NX UCTOYHUKH, CBOMCTBA, IPUMEHEHHUE;
CpaBHHUBATHb CBOIiCTBa SJICKTPOMArdUTHBIX BOJTH pa3H0171 HJaCTOTHI.

Yyanmmiicss HOJYVYUT BO3MOKHOCTL HAVUYHTLCS

MOHUMAaTh M OOBSACHATH IEJIOCTHOCTh (U3UYECKOH TEOpUH, pasiuyaTh TPaHUIBI €c
MPUMEHUMOCTH U MECTO B PSITy APYTrUX QU3HUECKUX TEOPHUH;

BJIQJICTh NMPUEMaMU TIOCTPOCHHUSI TEOPETUIECKUX JTOKA3aTeNbCTB, a TAKKE MPOTHO3ZUPOBAHUS
0COOCHHOCTEH TpOTEeKaHUsl (DU3MYECKUX SIBJICHHHA W TPOIECCOB HAa OCHOBE MOJTYYCHHBIX
TCOPCTUYICCKUX BBIBOJOB U JOKA3aTCIbCTB,

BBIJIBUTATh THIOTE3bI HA OCHOBE 3HAHUSI OCHOBOMOJNATAOIMINX (PU3MYECKUX 3aKOHOMEPHOCTEH
1 3aKOHOB;

CaMOCTOATCIIbHO INIAHUPOBATHL U ITPOBOJNUTH (1)I/I3I/I‘~I€CKI/IC OKCIICPUMCHTBI;

pelaTth MPaKTUKO-OPUEHTUPOBAHHBIE KAYECTBEHHBIE M pacyeTHhIE (U3NYECKUE 3aJa4d C
BBIOOPOM (DM3UYECKON MOJIETH, MCIOJb3Yysl HECKOJBKO (PU3MYECKHX 3aKOHOB WM (hopmyil,
CBA3BIBAOIIIUX U3BECCTHBIC (I)I/ISI/I‘-ICCKI/IC BCJIIMYUHBI, B KOHTCKCTC MCKIIPCIMCTHBIX CBSI3CEH.

OcHoBa cnenuaJbHOH TEOPUHU OTHOCUTEILHOCTH
Yyamuiicsa Hay4YnuTcs

JaBaTh OMpeeNIeHUs] IOHATUI: COOBITHE, MOCTYNAT, HHEpLIUaIbHas CHCTeMa OTYeTa, BpeMs,
JUIMHA Teja, Macca IOKOs, HHBaApUaHT, SHEPTUs MTOKOS;

OOBSCHATH TIPOTHBOPEYMS MEXKAY KIACCHYECKOH MEXaHUKOH W AJICKTPOAMHAMHUKON
Makcaesuia u npuuunbl nosBieHus CTO;

¢dbopmynuposats nocrynatsl CTO;



dbopMynupoBath BbIBOIEI U3 mocTynaaToB CTO

Yuamumiics moJy4yuT BO3MOKHOCTH HAYUHThLCS

MOHUMATh M OOBACHATH IIEJIOCTHOCTh (DU3MYECKOW TEOpUH, pa3IHyaTh TPAHUIBI €¢
MPUMEHUMOCTH U MECTO B PSAY APYTruX (pU3NUECKUX TCOPUH;

BJIQJIETh [IPUEMAMHU MOCTPOCHUS TEOPETHUECKHUX JI0KA3aTEIbCTB, & TAKXKE IMPOrHO3UPOBAHUS
0cOOeHHOCTEN TpOTeKaHUs (PUINYECKUX SIBICHHNM M TPOIIECCOB HA OCHOBE IMOJIYUYEHHBIX
TEOPETHYECKUX BBIBOJIOB U JIOKA3aTEIbCTB;

BBIJIBUTATh TUTIOTE3bI HA OCHOBE 3HAHMSI OCHOBOIIOJIATAIOIMINX (PU3NYECKUX 3aKOHOMEPHOCTEH
Y 3aKOHOB.

KBanroBas ¢pusuka
Yyamuiics Hay4YuTCH

JaBaTh OMpeAeTeHHsT MOHATHH: (OTOd(P(EKT, KBaHT, TOK HACHIIMICHHS, 3aJePKUBAIOIICE
HarpspKeHue, paboTa BeIX0aa, KpacHas rpanunia Gotodddekra;

pacro3HaBaTh, HaOMO1aTh siBJIeHHE PoToddderTa;

OMHUCHIBAaTH ONBITEI CTONETOBA;

dopmymupoBats runote3y [Inanka o kBaHTax, 3aKOHBI (HOTOdPPeKTa;

aHaJM3UPOBATh 3aKOHBI H0TO3(PPeKxTa;

3alCHIBATh W COCTaBISATh B KOHKPETHBIX CHUTYyallMsAX ypaBHEHHE OWHINTEHHA I
dotorddexra U HaXOAUTh C €r0 TOMOIIBI0 HEU3BECTHBIE BEIIMYUHBL;

NPUBOJIUTH IPUMEPHI UCTIONIBb30BaHMs (poTodhdekTa;

OOBSICHATH CYTh KOPIYCKYJISIPHO BOJIHOBOTO TyaIu3Ma;

OIMCHIBATh OMBITH JlebeneBa Mo N3MEPeHNIO JaBJICHHUS CBETa M MOATBEPIKAAIOIINX CII0KHOE
CTPOCHHUE aToMa;

aHaJTU3UpPOBaTh PAOOTy YUEHHBIX MO CO3JAaHMI0O MOJAEIH CTPOCHHUS aTOMa, MOJIYYEHHUIO
BBIHY)KICHHOTO W3ITy4CHHUs, MPIMEHEHUH JIa3epOoB B HayKe, MEIUIMHE, MPOMBIIUICHHOCTH,
ObITY

yqaﬂll/lﬁCH MOJYYIMT BO3MOKHOCTD HAYYUTHCH

MOHUMATh M OOBICHATH IEJIOCTHOCTh (DU3MUECKOW TEOpUH, pa3iuyaTh TpaHUIBl €e
NPUMEHUMOCTH U MECTO B PSIy APYTrUX (QU3NYECKUX TEOPHUH;

BJIAJIETh MIPUEMAMHU MOCTPOCHUS TEOPETHUECKHUX JT0KA3aTENbCTB, @ TAKXKE MPOTrHO3UPOBAHUS
0COOCHHOCTEH TpOTEeKaHUsl (PU3MYECKUX SIBJICHUH W TPOIECCOB HAa OCHOBE IOJYYEHHBIX
TEOPETUYECKUX BBIBOJIOB U JI0KA3aTEIIbCTB;

XapaKTepU30BaTh CUCTEMHYIO CBS3b MEXAY OCHOBOIIOJATAIOIIMMU HAyYHBIMU MOHSITHSIMU:
IIPOCTPAHCTBO, BpeMs, MaTepHus (BELIECTBO, M0JIE), ABUKEHHUE, CUIIA, DHEPTHS,

BBIJIBUT'aTh TMIIOTE3bl HA OCHOBE 3HAHUSI OCHOBOIOJAraloIMX (U3NUIECKUX 3aKOHOMEPHOCTEH
Y 3aKOHOB;

CaMOCTOSITENIBHO INIAHUPOBATh U MPOBOJUTH (PU3NYECKUE IKCIIEPUMEHTHI;

XapaKTepu30BaTh II100aJbHbIE TPOOIEMBI, CTOSIIUE MEPE] YeTOBEYECTBOM: SHEPreTHUECKHE,
CBIpBEBbIE, IKOJIOTMUECKHE, — U POJIb (PU3UKU B PEILICHUH 3TUX MPOOIIeM;

pelath MPaKkTUKO-OPUEHTUPOBAHHBIE KAYECTBEHHbIE M pacyeTHble (U3NYECKUE 3aJjauM C
BBIOOpOM (PM3HYECKON MOJAETH, UCHOJb3Ysl HECKOIBKO (PU3UYECKHUX 3aKOHOB WM (HOpMYyI,
CBA3BIBAIOIINX U3BECTHBIE (PU3MUECKHE BEIMUNHBI, B KOHTEKCTE MEXKIIPEAMETHBIX CBS3EH;
OOBSICHATh TPUHIMIIEI PabOThl W XapaKTEPUCTUKU M3YYCHHBIX MAIIHH, HPUOOPOB H
TEXHUYECKUX YCTPOICTB;

OOBSCHATH YCJIOBUS NMPUMEHEHHUs (PU3MUECKUX MOJeNeld MpU pelleHuH (PpU3MYecKuX 3ajad,
HaXOJIUTh AJCKBaTHYIO NPEUIOKEHHON 3a/1ade (PU3NYECKYI0 MOJEINb, pa3peuarb npooieMy
KAaK Ha OCHOBE MMEIOIIUXCS 3HAaHWM, TaK U ITPU OMOILIU METOJIOB OLICHKH.

ATomHas pu3HKa



Yyammiicsi HAyYUTCA

JlaBaTh ONPENEICHUsl TMOHATUA: AaTOMHOE SApO, SHEPreTUYECKUl ypOBEHb, JHEPrus
MOHU3ALIMH, CIIOHTAHHOE U BBIHYXJICHHOE U3JIy4YEHUE CBETA;

OIHKCHIBAThH ONBITH Pezepdopra;

OMHCHIBAThH M CPAaBHUBATH MOJieH aroMa TomcoHa u Peszepdopaa;

paccMaTpuBaTh, UCCIEA0BATH U ONMCHIBATH JTMHENYATHIE CIIEKTPHI;

dbopMynHpoBaTh KBAaHTOBBIE MOCTYyJaThl bopa; OOBACHATH JTMHEWYATHI CIEKTPbl aToMa
BOZIOPOZia HA OCHOBE KBAaHTOBBIX IIOCTYIATOB bopa;

paccUUTHIBATh B KOHKPETHOW CUTYaIlMM YacTOTY U JJMHY BOJHBI HCIIyCKaeMoro pOoToHa npu
[Iepexo/ie aToOMa U3 OJHOIO CTALIMOHAPHOI'O COCTOSIHUS B IPYroe

Yyamuiicsi OJy4YUT BO3MOKHOCTH HAYYUTHCS

NOHMMAaTh M OOBSICHATH LEIOCTHOCTh (DU3UYECKOW TEOpUH, pa3linuyaTh TPaHHIBI €e
NPUMEHUMOCTH U MECTO B PSITy APYTrUX HU3HUECKUX TEOPHUH;

BJIaJIETh MPUEMAMHU MOCTPOCHHS TEOPETHUECKUX JIOKA3aTEIbCTB, a TAK)KE MPOTHO3UPOBAHUS
0COOCHHOCTEH TpOTEeKaHWsl (PU3MUYECKUX SIBICHHHA W TPOIECCOB HAa OCHOBE MOIYYECHHBIX
TEOPETUYECKHX BBIBOJIOB M JIOKA3aTEIIbCTB;

XapaKTepu30BaTh CUCTEMHYIO CBSI3b MEXIY OCHOBOIIOJATAIOIIMMH HAayYHBIMU TMOHSATHIMMU:
MPOCTPAHCTBO, BpeMsi, MaTepus (BEIIECTBO, T0JIE), IBKCHNE, CHJIA, YHEPTUS;

BBIJIBUTATh THIIOTE3bl HA OCHOBE 3HAHUSI OCHOBOMOJATAIONINX (PU3UIECKUX 3aKOHOMEPHOCTEH
Y 3aKOHOB;

CaMOCTOSITENIFHO TUIAHWPOBATh M MIPOBOANTE (PU3MUECKHE SKCIICPUMEHTHI;

XapaKkTepHU30BaTh INI00AIBHBIE TIPOOJIEMBI, CTOSIINE MEPE YSIOBEYECTBOM: IHEPTETUIECKHE,
CBIPbEBBIC, IKOJIOTHYECKHE, — M POJIb (PU3MKU B PEIICHUH STHX MTPOOIIEM;

peniaTte NPaKTHKO-OPHEHTHPOBAHHBIE KAaYECTBCHHBIE M pacyeTHbC (pu3MdecKkue 3amadu ¢
BBIOOpOM (DM3UYECKON MOJEIH, MUCTOJIb3YSl HECKOIBKO (PU3UUYECKUX 3aKOHOB WM (HOpMYI,
CBSI3BIBAIOIINX U3BECTHBIC (PM3MUYECKHE BEJTMYMHBI, B KOHTEKCTE MEXKIIPEAMETHBIX CBS3CH;
OOBSICHATH TPUHIMITEI PabOTBl W XapaKTePUCTUKW W3YYCHHBIX MAIINH, TPUOOPOB W
TEXHUYECKUX YCTPOUCTB,;

OOBSCHATH YCIIOBHS NPHUMEHEHUS (PU3NYECKUX MOAENeW NMpH peleHnH (pU3NYecKux 3aaad,
HAXOJUTh aJCKBATHYIO NPEAJIOKEHHOHN 3amaue (U3HUYECKYI0 MOAENb, pa3peliaTh npodiiemy
KaK Ha OCHOBE MMEIOIINXCS 3HAHUH, TaK U TIPH OMOIIHM METOJIOB OLICHKH.

Du3uKa aTOMHOI0 siApa
Yyamuiicss HayYUTCHA

JlaBaTh OIPEJICJICHUS TOHATUI: MAaCCOBOE YHCIIO, HYKIIOHBI, SiZIEpPHBIE CHIIBI, JePEeKT Macc,
DHEPrusl CBA3M, YAEIbHAs DHEPrUsl CBSA3M AaTOMHBIX SI€p, PaAHMOAKTHBHOCTb, IEPHOJ
NoJIypacnazia, UCKyCCTBEHHAs pailOAKTUBHOCTb, /IEPHBIE PEAKIIMH, YHEPIrETUUECKHI BBIXO
AJCPHON peakuuu, K03(QGUIUEHT Pa3MHOXKEHUSI HEUTPOHOB, KPUTHYECKAs Macca, pEaKTOpPbI-
Pa3MHOXKUTEIH, TEPMOSIEPHAS PEAKIU:

CpaBHMBATh CBOMCTBA IPOTOHA U HEUTPOHA;

OINMCHIBATh IPOTOHHO-HEUTPOHHYIO MOAEIIb APa;

ONpeNeNATh COCTaB sA€P PA3JIMYHBIX 3JIEMEHTOB C IOMOIIbI Tabmuibl MeHneneesa;
n300pakaTh U YATATh CXEMbI aTOMOB,;

BBIYUCIIATh JEPEKT Macc, SHEPrui0 CBA3M M YJCJIbHYIO HHEPIUI0 CBSI3U KOHKPETHBIX
ATOMHBIX fJIE€P; aHAJTU3UPOBATh CBSA3b YAEIbHOU SHEPTUU CBSI3U C YCTOMUUBOCTBIO SIIED;
NEPEUYUCIISITh BUJIbI PaAMOAKTUBHOIO paciiaja aTOMHBIX sIIEp;

CPaBHUBATh CBOMCTBA ajbda-, 6eTa- ¥ TaMMa-U3JIy4yCHHI; 3aUChIBATh MIPAaBUIa CMEICHHS
IOpU PpaJMOAaKTHBHBIX paclaziax; OINpelesATh 3JIEMEHThl, oOpasyrouiuecs B pe3yiabTare
paZiMOaKTUBHBIX PACIAJ0B;



3alUChIBaTh, OOBICHATH 3aKOH pAJAMOAKTHBHOTO pAaClaja, YyKa3blBaTh TPAaHULBI €ro
NPUMEHUMOCTH; ONPEENSATh B KOHKPETHBIX CUTYAIUAX YMCIIO HEpACHaBIIMXCS SIEP, YUCIIO
pacnaBIIMXCS sAep, IepUo.l MoTypaciana;

MEPEYUCIISITh U OTIMCHIBATH METOABI HAOIIOJECHUS U PETUCTPALIMH AIEMEHTAPHBIX YaCTHII,
3alUChIBaTh SIZICPHbIE PEaKIMH, ONPENENATh MPOIYKThI SIEPHBIX peaklui, pacCUUTHIBATH
HHEPTUYECKHI BBIXOJ SIIEPHBIX PEAKLINH;

OOBSICHATH IPUHIIMITBI YCTPONUCTBA U PAOOTHI SZEPHBIX PEAKTOPOB;

y4acTBOBaTh B OOCYKACHUU ITPEUMYIIECTB U HEJOCTATKOB SACPHOI SHEPreTUKU

Yyamuiicst HOJy4UT BO3MOKHOCTh HAYYHTHCH

MOHUMATh M OOBSACHATH IEJIOCTHOCTh (U3UYECKOH TEOpWH, pa3iauyaTh TpaHUIBl e€e
MPUMEHUMOCTH U MECTO B PSAY APYruX (pU3NUecKuX TEOpUi;

BJIAJIETh MIPUEMAMHU MTOCTPOSHHSI TEOPETHUECKUX JIOKA3aTEIbCTB, a TAK)KE MPOTHO3UPOBAHHS
0CcOOEHHOCTEH TpoTeKaHus: (PU3NYECKUX SIBJICHUH W MPOIECCOB HAa OCHOBE MOJYYEHHBIX
TEOPETHYECKIX BBIBOJIOB H JIOKA3aTEIIbCTB;

XapaKTepu30BaTh CUCTEMHYIO CBSI3b MEXIY OCHOBOIIOJIATAIOIIUMH HAyYHBIMU TOHSTHSIMHM:
IPOCTPAHCTBO, BpeMsl, MaTepus (BELIECTBO, I0JIE), IBUKEHUE, CUJIa, YHEPTUs;

BBIIBUTaTh THIOTE3b] HA OCHOBE 3HAHUSI OCHOBOMOJATalOMINX (PU3UUECKUX 3aKOHOMEPHOCTEH
Y 3aKOHOB;

CaMOCTOSITENIBHO TIAHUPOBATH M MPOBOJUTH (PUZUYECKUE IKCIIEPUMEHTHI,

XapaKTepu30BaTh TJ100aIbHbIe MPOOIEMBI, CTOSIIINE MEPE/ YETIOBEUECTBOM: IHEPreTHUECKHE,
CBIPBEBBIE, YKOJIOTUYECKHE, — ¥ POJIb (PH3HUKH B PELICHUU ITUX MTPOOIIEM;

peliaTth MPaKTUKO-OPHUEHTUPOBAHHBIE KAYECTBCHHBIE M pacUYeTHhIE (U3MYECKUE 3aJa4d C
BBIOOPOM (DM3UYECKON MOJIETH, MCTOJb3Yysl HECKOJBKO (PU3MYECKHX 3aKOHOB WK (hopmyil,
CBSI3BIBAIOIINX U3BECTHBIC (PU3NUECKHE BETUYNHBI, B KOHTEKCTE MEXKIIPEIMETHBIX CBS3CH;
OOBSCHATh TPUHLUIBI PabOThl W XapaKTEPUCTHKU W3YyYEHHBIX MAIWH, MPUOOPOB H
TEXHUYECKHUX YCTPOMCTB;

OOBSICHATH YCIIOBHS MPUMEHEHHs (PU3NYECKUX MOENeH MpU perieHnd (Gpu3nyeckux 3aaad,
HAXOJUTh aJ€KBATHYIO NPEJIOKEHHON 3a7aue (PU3NYECKYI0 MOJIeb, pa3peiaTsh mpodiemy
KaK Ha OCHOBE UMEIOIINXCS 3HAHUH, TaK ¥ IIPU OMOIII METOJIOB OIICHKH.

DJleMeHTapHbIe YaCTHLbI
Yyamuiicss Hay4YuTCH

JIlaBaTh OINPEACIICHUS TIOHATHI: aHHUTWJISIIIASA, JICNTOHBI, aPOHBI, KBAPK, TJIFOOH;
MEePEUYHCIIATH OCHOBHBIE CBOMCTBA JIEMEHTAPHBIX YACTHIL;

BBIJICTISITH TPYIIIBLI 3JIEMEHTAPHBIX YACTHII;

MEPEYUCIISITh 3aKOHBI COXPAHEHUS, KOTOPBIE BBIMOIHSIOTCS MPU MPEBPAIICHUIX YaCTHUIL;
OTNHUCHIBATh TMPOIECCHl AHHUTWISLUUA YacCTHI] W AHTUYACTUI[ M POXKICHHS DSJIEKTPOH-
MO3UTPOHHBIX Tap;

Ha3bIBaTh M CPABHUBATH BUBI (yHIAMEHTAIBHBIX B3aUMOJICICTBHIA;

OTHCHIBATh POJIb YCKOPUTEIIEH JIEMEHTAPHbBIX YaCTHIL;

Ha3bIBaTh OCHOBHBIE BUIbl YCKOPUTEIIEH AJIEMEHTAaPHbBIX YACTHII

Yuammiics moJy4YuT BO3MOKHOCTh HAYUMThCS

MOHUMATh M OOBICHATH IEJIOCTHOCTh (PU3MUECKOW TEOopuH, pa3iuyaTh TpPAHUIBI €e
NPUMEHUMOCTH U MECTO B PSIy APYTrUuX QU3HUECKUX TEOPHUH;

BIIQJIETh [IPUEMAMHU IOCTPOCHUS TEOPETHUUYECKUX J0KA3aTeIbCTB, & TAKXKE IIPOrHO3UPOBAHUSA
0COOEHHOCTEH MpOTeKaHUs (UINYECKUX SBICHHM M IPOLECCOB HAa OCHOBE IMOJYYEHHBIX
TEOPETUYECKUX BBIBOJOB U JI0KA3aTEIIbCTB;

XapaKTepU30BaTh CUCTEMHYIO CBSA3b MEXIAY OCHOBOIIOJArarOlIMMU HAYYHBIMU TOHATHSMU:
IIPOCTPAHCTBO, BpeMs, MaTepusl (BELIECTBO, MOJIE), ABUKEHNUE, CUIIa, DHEPIHS;



BbBIABUT'aTh T'HIIOTE3bI HA OCHOBE 3HAHUA OCHOBOIIOJAararOInx (1)I/I3I/I‘-IGCKI/IX BaKOHOMepHOCTeﬁ
1 3aKOHOB;

CaMOCTOSITEIIBHO TUIAHUPOBATH U MPOBOIUTEH PUINICCKUE IKCTICPUMECHTHI,

XapaKTepu30BaTh TNI00aIbHbIe MPOOIEMBI, CTOSIINE MEPE YEIOBEYECTBOM: IHEPTrEeTHIECKHE,
CBIPbEBBIE, IKOJIOTMYECKHE, — U POJIb PU3UKU B PEILICHUH 3TUX MPOOJIEeM;

pemarh MpPaKkTUKO-OPUEHTUPOBAHHBIE KAYECTBEHHbIE M pacyeTHble (U3NYECKUE 3aJjauM C
BBIOOpPOM (DM3HYECKON MOJENH, UCHOJIb3ys HECKOJIbKO (PU3NUYECKUX 3aKOHOB WM (HOPMYIL,
CBA3BIBAOIIIUX U3BECCTHBIC (I)I/I?,I/I‘-IGCKI/IG BCJIIMYUHBI, B KOHTCKCTC MCKIIPCIMCTHBIX CB5136171;
OOBSICHATH TPUHIMIIBI PabOThl W XapaKTEPUCTUKU HM3YYCHHBIX MAIINH, HNPUOOPOB H
TEXHUYECKUX YCTPOUCTB;

OOBSCHATH YCJIOBUS NMPUMEHEHHUs (PU3MUECKHX MOJENeld MpU pelieHUuH (PU3MYecKuX 3ajad,
HAXOJUTh aJCKBATHYIO MPEIJIOKEHHOU 3a7ade (PU3NYECKYI0 MOJIeJb, pa3pemaTs mpooiemy
KaK Ha OCHOBEC UMCIOIIUXCA 3HaHI/II71, TaK U IIpHU TOMOIIN METOJ0B OLICHKHU.

Crtpoenue BcesieHHOM

Yyammuiicsi HAyYuTCA

JaBaTh OMNpeAeNieHus] MOHATUN: HeOecHas cdepa, IKIUNTHKA, HEOSCHBIM HKBATOP, MOIIOC
MHpa, OCb MHUpPA, KPYr CKIOHEHUS, IPSIMOE BOCXOXKIICHHE, CKIIOHEHHE, Mapajiakc, Mapcek,
aCTpOHOMHUYECKasi €IMHUIIA, Tepurenuii, adenuii, cConHeyHOe 3aTMEHHE, JTYHHOE 3aTMEHUE,
IJIAHEThl 3€MHOW TPYIIbI, TUIAHETBHI-TUTAHTBI, aCTEPOHU, METEOp, METeopuT, doTocdepa,
CBETUMOCTD, NPOTyOEpaHel], myjabcap, HEUTPOHHAs 3BE3/1a, MPOTO3BE3/1a, CBEPXHOBAS 3BE37a,
rajakTHKa, KBa3ap, KpaCHOE CMelIeHue, Teopusi boaboro B3peiBa, Bo3pact BeeneHHoi;
BBIJICTISITh OCOOCHHOCTH CHCTEMBI 3eMIISI-TyHa;

pacro3HaBaTh, MOJIEJIUPOBATH JTYHHBIE U COJIHEUHBIE 3aTMEHUS;

O0O0BSCHATH MPUIUBBI U OTIIUBHI,

onuchIBaTh cTpoeHre COTHEUHOM CUCTEMBl, IEPEUUCIIATh IUIAHETHI U BUJIbI MaJIbIX TEJ;
MEePEYHCIIATh THUIUYHBIE TPYIIBI 3BE3]l, OCHOBHBIC (U3MUECKHE XAPAKTEPUCTHUKU 3BE3,
OTIHCHIBATH IBOJIOIHUIO 3BE3]] OT POKIEHUS IO CMEPTH;

Ha3bIBaTh CaMbl€ SPKUE 3BE3/IbI U CO3BE3IUS;

MEePEYHCIISTh BUABI TATAKTHK;

BBIACIISITE MIIEUHBINA TTyTh CPEU APYTUX TAIAKTHK, ONpeaesiTh MecTh COTHEYHOW CUCTEMBI
B HEM;

MPUBOJUTH KpPATKOE M3JIOKEHHE TeopuH bonblioro B3pbiBa M TEOPUHU pacUIMpSIOIIEHCs
Bcenennon.

Yyamuiicsi OJy4YUT BO3MOKHOCTH HAYYUTHCS

MOHUMAaTh M OOBSACHATH IEJIOCTHOCTh (U3UYECKON TEOpWH, pa3iuyaTh TPaHUIBl €
MPUMEHUMOCTH U MECTO B PSAY APYruX (pU3NUECKUX TEOPUH;
BJIQ/IETh NPUEMaMH MOCTPOCHHUSI TEOPETUUECKUX JTOKA3aTeNbCTB, a TAK)Ke MPOTHO3UPOBAHUS
0CcOOEHHOCTEH TpoTeKaHusl (PU3MYECKHX SIBJICHUH W IMPOIECCOB HAa OCHOBE MOJTYYEHHBIX
TEOPETUUYECKUX BBIBOJIOB U I0KA3aTEIIbCTB,;
XapaKTepU30BaTh CUCTEMHYIO CBSI3b MEX]y OCHOBOIOJATraroIIMMU HayYHBIMU HOHSTHUSIMMU:
IPOCTPAHCTBO, BpeMsl, MaTepus (BELIECTBO, I0JIE), IBUKECHUE, CUJIa, YHEPTUs;
BBIIBUTATh  TUIOTE3bl HAa  OCHOBE  3HAHMS  OCHOBOMOJATAIOIMIUX  (PU3UYECKUX
3aKOHOMEPHOCTEHN U 3aKOHOB;
OOBSICHATH YCIIOBHS NMPUMEHEHHs (PU3NYECKUX MOENCH MpU perieHnd (Gpu3nyecKkux 3aaad,
HAXOJUTh aJ€KBAaTHYIO NPEJIOKEHHON 3a7aue (PU3NYECKYI0 MOJIelb, pa3pelaTh npodiemy
KaK Ha OCHOBE UMEIOIIMXCS 3HAHUM, TaK U IPU TOMOIIM METO/IOB OLICHKH.

IIpoBepka 3HaAHUI yyaluxcs

OrneHka OTBETOB y4allluXcst



Onenka «5» CTaBUTBCA B TOM cllydae, €CJIM Y4allMiicsl MOKa3bIBa€T BEPHOE MOHMMAHUE
(GU3HYECKON CYNIHOCTH pacCMaTPUBACMBIX SBIICHUH M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHUH, a TaK
e MpaBUIIbHOE OMpe/esieHne (PU3NUecKUX BEeINUNH, UX €IUHUI] U CIOCOO0B M3MEpPEHUs: IPABUIBHO
BBITIOJIHSICT YEPTEXU, CXEMBbl U TPaQUKH; CTPOUT OTBET MO COOCTBEHHOMY IUIAHY, COIPOBOXKAAET
paccka3 coOOCTBEHHBIMH MPUMEPaMH, YMEET MPUMEHSATh 3HaHUS B HOBOI CUTyal[MH IPU BHIOJTHEHUH
NPAaKTUYECKUX 3a/IaHui; MOXXET YCTAaHOBHTH CBSI3b MEXIy H3y4aeMbIM M paHee H3yYeHHBIM
MaTepuaJoM MO Kypcy (HU3UKHM, a TakkKe C MaTepuajoM, YCBOCHHBIM MpPHU H3YyYECHUH JIPYrUX
IIPEIMETOB.

Onenka «4» CTaBUTBCS, €CJIM OTBET YYCHHKA YIOBJIETBOPSIET OCHOBHBIM TPEOOBAHUAM Ha
OLICHKY 5, HO JaH 0e3 UCIOJb30BaHUS COOCTBEHHOrO IJIaHA, HOBBIX IPUMEPOB, 0€3 NMPUMEHEHUS
3HaHUA B HOBOHM cHTyalnu, 6€3 MHCIONb30BAHMS CBSI3€H C paHee HM3YyYCHHBIM MaTepHalloM H
MaTEepHAJIOM, YCBOCHHBIM TPU M3YyYSHHH Jp. MPEIMETOB: €CIU yYallUiics TOMYCTHI OJHY OIIHUOKY
win He Oojee OBYX HEAOYETOB M MOMKET HMX HCIPABUTh CAMOCTOSITENIFHO WM C HEOOJBIION
MIOMOUIbIO YUUTEJIS.

Onenka «3» CTaBUTHCS, €CIM YYaIIMiiCs MPaBUIbHO MOHUMAET (PU3UYECKYIO CYITHOCTh
paccMaTpUBaeMbIX SIBICHUH M 3aKOHOMEPHOCTEH, HO B OTBETE HMMEIOTCS OTIENbHBIE MpPOOeibl B
YCBOEHHM BOMNPOCOB Kypca (PU3MKH, HE NPEnsATCTBYIOIIME AajJbHEHUIIEMY YCBOECHHIO BOIPOCOB
[IPOrpaMMHOI0 MaTepuaa: yMeeT MPUMEHSATh MOIYyYeHHbIE 3HAHUS MPU PELICHUH IPOCTHIX 3a/a4 C
UCTOJIb30BAaHUEM TOTOBBIX (OPMYJ, HO 3aTpydHSETCS TMpH peIlIeHUuH 3a4ad, TpeOyromux
npeoOpa3oBaHusi HEKOTOPHIX (GOpMYIN, HOMYCTHJI He Oojee OIHOW TpyOoOi OmUOKH H ABYX
He104€ToB, He Oosiee o HOM rpy0oil U oaHOI HerpyOoit ommbKku, He Oosiee 2-3 HerpyObIX OLIMOOK,
OJIHOH HEerpyOOl OMOKHU U TPEX HEAOUYETOB; JOMYCTUI 4-5 HETOUETOB.

OneHka «2» CTaBUTCS, €CIIM YYalIMHCsA HE OBIAJe] OCHOBHBIMH 3HAHUSIMU U YMEHHUSMHU B
COOTBETCTBUU C TpeOOBaHUSAMHU MPOrpaMMbl U JOMYCTHJI OoJiblle OLIMOOK M HEIO0YETOB 4YEM
HEOO0XOAUMO JJIsl OLIEHKH «3».

OueHka KOHTPOJIbHBIX PadoT

Onenka «5» cTaBUTCA 32 pabOTy, BBIOJHEHHYIO IMOJHOCTBIO 0€3 OIMOOK U HEeJOYETOB.

Orenka «4» ctaBUTCS 32 pabOTY BBHIMIOJHEHHYIO TTOJIHOCTHIO, HO TIPU HAJIMYWU B HEH He Oosee
OJIHOM rpy0O# U 0J1HOM Herpy0oil OIHOKN 1 OHOTO HEA0UETa, He Oosiee TPEX HeTOUETOB.

OrneHka «3» CTaBUTCS, €CIU YUYEHUK TPABWIHHO BBIMOJIHWI HE MeHee 2/3 Bceil paboThl Win
JIONyCTUII He OoJiee OJIHOM TpyOoit OMMOKK M JBYX HEIOYETOB, HE OoJyiee OHOI rpy0oii omKOKu 1
OJTHOU Herpyooit OIINOKH, HE Oonee Tpex HEerpyObIX
omOOK, ONHOW HerpyOoil OomMOKM | TpeX HeIOouY€TOB, NMPH HATUYUU 4 - 5 HEJOYETOB.

OneHka «2» CTaBUTCS, €CIU YHUCIO OMIMOOK U HEJAOYETOB MPEBBICUIO HOPMY JJISl OILICHKH 3
WM TIPABUJIBHO BBHITIOJTHEHO MeHee 2/3 Bceil paboThl.

Ouenka 1a6opaTopHbIX padoT

Onenka «5» CTaBUTCA, €CIM Y4YaIMWCsA BBINOJHAET paboTy B IOJTHOM o0beMe C
coOmrofieHeM  HEoOXOAUMOW  IOCIENOBAaTeIbHOCTH  TNPOBEACHHUS OINBITOB M U3MEPEHHI;
CaMOCTOATENIHO U PAIllMOHAIILHO MOHTHPYET HE0OX0IuMoe 000py/I0BaHUE; BCE OIBITHI IPOBOIUT B
YCIIOBUSIX M peXuMax, O00ecleyrBaloNMX IOJyYeHUE TMPaBUIBHBIX pPE3yJIbTAaTOB U BHIBOJIOB;
coOmoiaeT TpeboBaHMA MPaBHI OE30MAaCHOCTH TPYAA; B OTYETE MPABUIBHO U aKKYPaTHO BBHITIOIHSAET
BCE€ 3aIlMCH, TAOJIULIbI, PUCYHKH, YEPTEKH, IPa(UKU, BHIYUCICHUS; MPABUIBLHO BBIMOIHIET aHAIH3
MIOTPEIIHOCTEM.

Onenka «4» cTaBUTCS, €CJIH BBITOJIHEHBI TPEOOBaHUS K OLIEHKE «5» , HO ObLIO AOMYIIEHO /1Ba
- TpH HEJl0UeTa, He OoJiee OHON HErpyOoil OIMMOKH U OJTHOTO HEI0UETa.

Onenka «3» craBUTCS, ecnu  paboTa BBHINOJIHEHA HE TMOJHOCTHIO, HO O0BEM
BBIMIOJJHEHHOM YacTU TaKOB, I103BOJISIET IOJIYYUTh IPABUJIbHBIE PE3YIbTaThl U BBIBOABI: €CIIH B
XOJIe MPOBEACHUS OMbITA U U3MEPEHUN ObUTH JOMYILEHBI OIIUOKH.
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Onenka «2» craBuTCs, eciau paboTa BBIOJHEHA HE TMOJHOCTBIO U 00BEM
BBIIOJIHEHHON 4YacTh paboThl HE TO3BOJSIET CHAENaTh TNPABHIBHBIX BBIBOJOB: €CIIM OMBITHI,
M3MEpEeHUs, BBIYUCIICHUS, HAOIIOACHHSI IPOU3BOIMINCH HEIIPABUIIBHO.

Bo Bcex ciyuasix OLEHKAa CHW)KAeTCs, €CIIM YYEHHK He coOmoman TpeOOBaHHS MpPaBUII
0e30MMacHOCTH Ipy/a.

Copepxanue TeM Kypca
duekTpoaMHamMuKa (mpoaoJukenue) (9 4)

MarnurtHoe moJie. Bzaumopeiicreue TokoB. MaruutHoe nosie. MHAyKnus MarHUTHOTO ITOJIS.
Cuina Amnepa. Cuna JlopeHiia. MarHuTHble CBOMCTBA BEILIECTBA.

DJIEKTPOMATHUTHAsE MHAYKIUSA. OTKpbITHE 3JIEeKTpOMarHuTHON uHAyKuuu. lpaBumno Jlenna.
DNeKTPOU3MEpUTENbHbIE MPUOOPHl. MAarHUTHBIA TOTOK. 3aKOH AJIEKTPOMArHUTHOW WHIYKIIHH.
BuxpeBoe snexkrpuueckoe mnoie. CamoumHaykuus. MHIyKTUBHOCTb. DHEprus MarHUTHOTO IOJISL.
MarsuTHble CBOWCTBA BEIIECTBA. DJIEKTPOMArHUTHOE TOJIE.

JlaGopaTopHblie padoThI:

1. HaGmroneHnue AeiicTBUS MAarHUTHOTO MOJIS HA TOK.
2. V3yuenue sBIEHHS HIEKTPOMArHUTHON HHIYKIIWH.
Kosie6anus u Bosnbi (16 )
Mexanuyeckue Kojae0aHus

CBobonnble koneOanuss. MaTematnueckuil MasTHUK. ['apMoHnYeckue KojaeOaHus. AMIUINTY/a,
nepuo, yactora u (aza konedanuii. Beinyxennrsie konebanus. Pesonanc. ABTokoe0aHus.
DJleKTpHYeCKUe KoJIeOaHus

CBoOoaHbIE KOJEOaHUA B KoyiebaTenbHOM KOHType. Ilepron CcBOOOIHBIX 3IEKTPUUYECKUX
KosieOaHuid.  BblHyXneHHble  KoneOaHus. IlepeMeHHBIH  DIEKTpUYECKHMH  TOK.  AKTHUBHOE
CONPOTUBJIEHUE, €MKOCTh W MHJIYKTUBHOCTb B LIE€MU IEPEMEHHOr0 TokKa. MOIIHOCTh B LENH
IIEPEMEHHOT0 TOKA. PE30HaHC B 3JIEKTPUUYECKOH LIETIH.

IIpousBoacTBO, NEpeaaya U NOTPedIeHUE TEKTPUIECKON IHEPIUH

I'enepupoBanue sneprun. Tpancopmarop. [lepenaua snexkTpudeckoit SHEPrumu.
Mexanuuyeckue BOJHbI

[IpononpHele M momnepeuHble BoHBL. JlnnHa BosHBL. CKOpPOCTH pPaclpOCTPaHEHHs! BOJIHBI.
3ByKoBbIe BOJHBL. VHTEpdepeHIus BOIH.

DJIEKTPOMATHUTHBIE BOJHbBI

N3nydyeHnne 5i€KTpOMarHUTHBIX BOJH. (CBOMCTBAa 3JIEKTPOMArHUTHBIX BOJH. [IpuHnmn
paaunocsszu. TeneBunenue. [Ipunmun [toiirerca. Audpakius BoaH.
CBeToBbIC BOJIHbI

3akoH mnpenomiieHusi ceTta. IlomHoe BHyTpeHHee oTpaxenue. IIpuzma. dopmyna ToOHKON
nuH3bl. [lonmydeHne m300pakeHHsi ¢ MOMOIIBIO JUH3BI. OnTudeckue nmpuoopsl. VX paspemaromas
crocoOHOCTh. CBETORJIEKTPOMAarHUTHBIE BOJHBL. CKOpPOCTh CBETa M METOABl €€ H3MEpEHHs.
Hucniepcust cBeta. Mutepdepennus cBera. KorepentHocts. udpakums cera. JudpaxinmonHas
pemerka. [lonmepednocts cBeroBbiX BOnH. [lomspusanms ceera. Msnydenue u cnextpel. Illkana
AJIEKTPOMArHUTHBIX BOJIH.

OcHOBBI cHIENNATBHOI TEOPHH OTHOCHTEJIBLHOCTH

[TocTynatel Teopun oTHOCUTENBHOCTHU. [IpUHIIMI OTHOCUTENBHOCTH DMHIITENHA. [IocTOAHCTBO
CcKopocTH cBeTa. [IpocTpaHCTBO U BpeMs B CIIELIMAIbBHON TEOPUH OTHOCUTEIBHOCTHU. PensiTuBrCTCKas
JrHaMuKa. CBsI3b MAacChl U YHEPTUH.

Onruka(13 1)

I'eomeTtpuueckass ontuka. llpsmonuHeliHOe pacnpoCTpaHEHHE CBETa B OJHOPOAHOU Cpele.
3aKkoHBI OTpaXkeHHs W TpenomieHus ceeta. [lomHoe oTpaxenue. Ontudeckue npudopsl. BorHoBbIE
cBoiicTBa cBera. CxopocTth cBeTa. MHTepdepenuus cseta. KorepentHocTs BoiH. [udpakius cBera.
[Tonspuzanuss cBeta. Jucnepcust cBera. IlpakTuyeckoe MPUMEHEHHME 3JIEKTPOMAarHUTHBIX

11



m3nydyeHul. Bunbl uznydenuid. Mctounuku cBeta. Cnektpel. CnekTpaibHbld aHanu3. TermioBoe
u3nydenue. lllkana 3neKkTpoMarHuTHEIX BOJIH. HaGmonenue crekTpos.

JlaGopaTopHble padoThI:

1. Onpenenenue nokasaresis MPeJIOMIICHUS CPEIbL.

2. 3mepenne pOKyCHOTO pacCTOSHUS COOUpAIOIei JTUH3BI.

3. OnpeneneHue JJIMHBI CBETOBOM BOJIHBI.

OcHOBBI cHIENNATBHOI TEOPHH OTHOCUTEILHOCTH (3 1)
Ilocrynmatet CTO: wuHBapuaHTHOCTb MOAYJIA CKOPOCTH CBE€Ta B BaKyyMme, IPUHLUI
OTHOCUTENIbHOCTH DiHIITEHA. CBsI3b MACChl ¥ SHEPTUU CBOOOIHOM YaCTHUIIbl. DHEPTUS IOKOS.

KBanrtoBas ¢pusuxa (17 )

l'umorteza IInanka o kBanTax. ®otorddekr. DoToH. YpaBHeHue A. DUHTIITEWHA IS
dororddekra. KopmyckynsapHo-BomHOBOH, myanusm. Ombitel Pesepdopaa. [lnanerapuas mojmenb
ctpoeHus atoma. OOBsICHEHHE JTUHEHUATOro CIeKTpa BOJIOPOAa Ha OCHOBE KBAHTOBBIX MOCTYJIATOB
bopa. CoctaB u crpoenue atomHoro sigpa. M3zoromel. Snepubie cuibl. Jledext maccel U sHEprus
CBA3M sjpa. PaanoakTuBHOCTh. BHIBI pagnoakTHBHBIX TMPEBpAIICHUN aTOMHBIX siiep. 3aKoH
pPaaAMoOaKTUBHOTO pacnaja. Metoabl HaOMIOJEeHUSI U PErUCTpalluy 3JIEMEHTApHBIX YacTull. SnepHbie
peakIMy, peakuuu JieneHuss u cuHre3a. llemHas peakuust neneHus sjep. TepMmosaepHbI CHHTES.
[IpumeHeHne snepHON HSHEpruu. DiemMeHTapHble dacTullbl. dDyHIaMeHTanbHbIE B3aHUMOJCHCTBUS.
YckopuTenu 371€MEHTapHBIX YaCTHULL.

JlabopaTropHnasi paGora:

1. HabmroneHue CIuiomHoro ¥ JIMHeHYaToro CreKTpoB.
2. OmnpeneneHne UMITYJIbCA U YHEPTHU YaCTHIIBI TIPH JBMKEHUH B MATHUTHOM TI0JIE
Ctpoenue BcesieHHOH (5 1)

ConHeyHnas cucTema: IUIAHETHI U MaJible Tena, cuctema 3emirsi-JIyna. Ctpoenue u 3BoIronus
Connna u 38&31. Knaccuduxanms 38€31. 3BE3/1b1 M1 HICTOYHUKH UX SHEPruu. I anakTuka.
CoBpeMeHHBIE TPEICTABICHNS O CTPOCHUH U SBOIIOLNN BeelleHHO.

PecypcHoe obecnieueHue
1. ®wusuka. 3agaunuk. 10-11 xi.: [Tocobue nns obmeodpazosat. yupexnennii / Permkesua A.I1.
— 7-e u31., crepeoturn. — M.: Ipoda, 2003. — 192 c.
2. ®wuswmka: yueb. mig 11 k. obmeobpa3orar. yupexnaenuit / I'.5. Msakumies, b.b. Byxosies,
H.H. Cotckuii.— M.: IIpoceemenune, 2006. — 366 c.
3. Tlporpammser s oOmeoOpa3oBaTeNIbHBIX yupexaeHuil. dusnuka. Actponomus. 7 — 11 xi. /
coct. B.A. KoposuH, B.A. Opnos. — M.: [Ipoda, 2010.
4. TIporpammsl o61ieo0pazoBarenbHbIX yupexaeHuil. ®usuka. 10-11 kmaccer. — M.
ITpocsemenue, 2009.
Texnuuyeckue cpeacTsa 00y4eHusl.
Kommberorep
[IpoekTop
IIpunTep
YcrpoiicTBa BBIBOJIa 3BYKOBOM HH(POPMAITHH.
MertanpeameTHbie pe3yJibTaThI

N

PeryasituBubie YY/:
Yuamuiicsi CMOMkKeT:
® CaMOCTOSTEIBHO OINPEACNATh IIeNIU, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a/la4d B
00pa3oBaTeIbHON AEATETLHOCTH U JKU3HEHHBIX CUTYAIIHSIX;
® OIICHUBATH PECYPCHI, B TOM YHCJIE BPEMsI M IpyrUe HeMaTepUaAIbHBIE PeCypChl, HEOOXOIUMEBIC
JUTSL TOCTHKEHUS TIOCTAaBJICHHON paHee Ielu;
®  COMNOCTAaBIISATH UMEIOIINECS BOZMOXKHOCTH U HEOOXOAUMBIE JIJIsl IOCTHXKEHUS 1IeJIU PECYPCHI;
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ONPEAENATh HECKOIBKO ITYTEN JOCTUKEHUS ITOCTABICHHOMN LETH;

3a7aBaTh MapamMeTpbl U KPUTEPHUHU, [0 KOTOPHIM MOKHO OINPEJICIUTh, YTO IIEIb JOCTUTHYTA;
COITOCTABJISITh TTOJTYYEHHBIA PE3YJbTAT ACSITEILHOCTH C MIOCTABICHHON 3apaHee LETbIO;
OLIEHUBATh IOCHEACTBUSA JOCTHKEHMS IOCTABICHHOM ILEIW B AEITEILHOCTH, COOCTBEHHOM
YKU3HU U KU3HU OKPY>KAIOIIUX JIIOICH.

ITo3znaBareabHbie YY :
Yyuammiicsi CMOKeT:

KPUTHUYECKH OLICHUBATh U HHTEPIIPETUPOBATH MH(POPMAIIHIO C PA3HBIX MO3UIUII;
pacrno3HaBaTh U (PUKCHUPOBATH MPOTUBOPEUNS B UHPOPMALIMOHHBIX HCTOUYHUKAX;
UCIIONIB30BAaTh  PA3JIMYHBIE MOJCJIBHO-CXEMAaTUYECKHE CPENCTBA JUIA  IPEICTaBICHHUSA
BBISIBJICHHBIX B MH(OPMAIIMOHHBIX HCTOYHHUKAX TPOTUBOPEUHIA;

OCYIIECTBIISATh Pa3BePHYTHIM MH(POPMAIMOHHBIA TIOMCK ¥ CTAaBUTh HE €r0 OCHOBE HOBHIE
(yueOHBbIe ¥ TO3HABATENBHEIC) 3a/1a4H;

MCKaTh ¥ HAXOJUTH 000OIIEHHBIE CITOCOOBI pEIICHUS 3a/1a4H;

MPUBOJUTH KPUTHYECKHE apryMEHThI, KAK B OTHOLIEHUU COOCTBEHHOTO CYXKICHHS, TaK U B
OTHOUIEHUU JECUCTBUN U CYXKIAEHUN IPYrOro 4eJI0BEKA;

aHaJM3UPOBATh U MPEOOPA30BHIBATH MPOOIEMHO-TIPOTHBOPEUNBBIE CUTYALINH;

BBIXOJIUTh 32 pPaMKH Y4eOHOro MpeaMeTa U OCYIIECTBIATH LEJIeHANpaBICHHbIN IMOUCK
BO3MO>KHOCTH LIUPOKOT'0 IIEPEHOCA CPEACTB U CIIOCOOOB JEHCTBUS;

BBICTPAaWBaTh MHIUBUIYAJIbHYIO 00pa30BaTENbHYIO TPACKTOPUIO, YIUTHIBAasE OTPaHUUYCHHS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTHOILEHNS,

MCHATH U YACPKHNBATH PA3HBIC ITO3UIIUU B MMO3HABAaTECIILHOM ACATCIIBHOCTHU (6I>ITI> YUCHUKOM U
yuuteneMm; (GopMyIHpoBaTh OOpa30BATENbHBIA 3alpoC W BBIMONHITH KOHCYJIbTaTUBHBIC
(GYHKIIMM CaMOCTOSITENIbHO; CTaBUTh NMpoOjeMy U paboTaTh HaJl €€ pEIleHUEM; YNpaBIsATh
COBMECTHOM MO3HABATENbHOM IEATEIHHOCTHIO M OAUYUHATHCS).

KommynukaruBubie YY/I:
Yuammiicsi cMOKeT:

OCYILECTBIIATh JIE€JIOBYI0 KOMMYHMKAIIHMIO, KAK CO CBEPCTHUKAMM, TaK M CO B3POCIBIMH (Kak
BHYTpHU 00pa30BaTe/IbHOM OpraHu3alyi, Tak U 3a €€ IpelielaMu);

IpU OCYIIECTBICHUU TIPYNIOBOMH pabOThl OBITh KaK PpPYKOBOJAWUTENIEM, TaK U UICHOM
MIPOEKTHON KOMAaHJIbl B pa3HbIX pPOJSAX (reHepaTopoM HJeH, KPUTHUKOM, HCIOIHHUTEIEM,
MPE3EHTYIOUIUM U T.J.);

pPa3BEPHYTO, JIOTUYHO U TOYHO H3JIaraTh CBOIO TOYKY 3PEHHS C UCIIOJIB30BAaHUE aJI€KBATHBIX
(YCTHBIX U TUCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

pacro3HaBaTh KOH(DIUKTHBIE CUTyallud M TPEAOTBpalIaTh KOHQIMKTBI O HUX aKTHBHOU
¢ba3zwr;

COrJacoBbIBaTh MO3MIIMM YIEHOB KOMaHIbl B Ipolecce paboTbl Haja  0o0IUM
HPOAYKTOM/pELICHUEM;

NPEJCTaBIATh MyONIUYHO Pe3yNbTaTbl MHJIMBUAYAJIBHOW M TPYNIOBOM JESATEIBbHOCTH, Kak
nepes 3HaKOMOM, TaK U IIEpe]i HE3HAKOMOM ayIMTOPUEH;

noadupaTh MAPTHEPOB JUISL  JEJOBOM KOMMYHHKAIIMM, HWCXOAS M3  COOOpa)kKeHUH
PE3yJIbTaTUBHOCTU B3aMMOJECHCTBUS, a HE JINYHBIX CUMIIATUH;

BOCIPUHUMATh KPUTUYECKUE 3aMeUaHMsl KaK pecypc COOCTBEHHOTO pa3BUTHS;

TOYHO U €MKO (pOPMYJIMPOBATh KaK KPUTHUYECKHE, TaK M OJOOPUTEIIbHBIC 3aMEUaHHs B apec
JIpyrux JioJedl B paMKax JAeJoBOi UM 00pa3oBaTelbHOM KOMMYHMKALMHU, W30eras Mmpu 3TOM
JIMYHOCTHBIX OLIEHOYHBIX CYKICHUMN.

TemaTuueckoe INIAHUPOBAHUE C YKA3AHUEM KOJINIECCTBA YaC0B, OTBOAMMBIX HA OCBOCHHE

KaKI0Hd TeMbI
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Ne Ha3zBaHue Tem KoauuyectBo | B TOM 4HCiIe B Tom uncie
OTBOIUMBIX KOJIH4Y€CTBO KOJIHY€eCTBO
4acoB KOHTPOJILHBIX | Ja00pPaATOPHBIX
padot padot
1 | OcHOBBI 2J€KTPOIMHAMUKH 9 1 2
(mpoaoimkeHue)
2 | KonebaHus v BOJHBI 16 2 -
3 | Onruka 13 1 4
4 | OCHOBBI CIIeUaIbHON TEOpPUH 3 - -
OTHOCUTEJILHOCTH
5 | KBanroBas ¢usuka 17 1 2
6 | CrpoeHue BceaeHHOU 5 - 1
7 | IloBTropenue 3 - -
HUTOI'O 70 5 9
IIpumeyanue
(xoppekTHpOBKa
Koutpoabn TE€M YPOKOB,
Konude ble, KOJIMYECTBO
caMocTosiTe 4acoB,
Yueonan €TBo JbHbIE, KOHTPOJIbHBIX
Tema ypoxa (pa3nesa) 4acoB, ’
HeJeJIsl Ne ypok J1adopaTop | caMOCTOSITEIbHBIX
HbIE, , TaOOpaTOPHBIX,
a B TeMe
NpaKkTHyec MPAKTUYECKUX
Kue paboTsl | paboT, METOJIOB,
MIPUEMOB,
CpeICTB)
OcHnoebt Inexkmpoounamuxu (npodocenue) (Quacos)
I Hegens | MarautHoe mosie  Toka. MHayKums 11
;
MAarHUTHOTO ITOJIS
Cuna Amrmiepa 1,2
2 mwenens | JlaboparopHas pabora Ne 1
«HaOmronenre  JIEWCTBUS  MarHUTHOTO 1,3
TTOJIST HA TOK»
JlelicTBUE ~ MarHUTHOTO  MOJA  HA JIpl
nBrKymmiics 3apsan. Cuna Jlopenna 1,4
3 Henens | MarauTHble CBOMCTBA BEIICCTBA. 15
Pemienue 3amau ’
SIBneHue 3IEKTPOMATHUTHON MHIYKLUU.
MaruautHbii notok. IlpaBuno Jlenua. 1,6
3aKOH AJIEKTPOMArHUTHON MHAYKIIUU
4 nepens | JlaboparopHas pabora Ne2
«UccnenoBanue SIBJICHUS 1,7 JIp2
3JIEKTPOMATHUTHON MHIYKLIHHY
SBnenune CAMOMHIYKIIUH.
NHayKTUBHOCTh. DHEPTHsi MarHUTHOTO 1,8
OISt
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Suenens | KonrtponbHas pabora Nel
«MarautHoe ToJsie. DJIEKTpOMAarHUTHas 1,9 Kpl
WHIYKIHS
Koneoanus u sonnwt (16 uacos)
CBob6oHBIE Kose0aHusl. 11
MaremaThuecKuid MasiTHUK. ’
I"apmonunueckue KoneOaHus 1,2 JIp3
7 Henens JlaboparopHas pabora Ne3
«OrmpeneneHue ycKOpeHusi CBOOOJHOTO 1,3
MaJCHYSI IIPU TIOMOIIM MasiTHUKA
3aryxarolue u BBIHYX/ICHHbIE
Konebanus. Pezonanc 1,4
CBoboHBIE 3JIEKTPOMarHUTHbIE 15
KosneOaHus ’
VYpaBHEHMsI, ONMCHIBAIOLIME CBOOOHBIE
anekTpuyeckue Kosebanus. Pemenue 1,6
3a1a4y
[lepeMeHHBI  SIEKTPUYECKHM  TOK.
8 Henens P 1,7
€3MCTOp B LIS MIEPEMEHHOTO TOKA.
Pe3oHanc B 2JIEKTpUYECKOW  LEMH. 18
Pemenue 3amau ’
I'eHepatop  DJIEKTPUYECKOTO  TOKA. 19
Tpaucdopmarop ’
[IpousBoacTBo u mepesava | 4 4o
3JIEKTPOIHEPrUun ’
BonHoBeie sABieHMS. XapaKTEPUCTUKHU 1,11
BOJIH
PacmipocTpanenne BOTH B YOPYTHX
cpemax. YpaBHEHHE TapMOHHYECKOM 1,12
OeryIiei BOJHbI
3BYKOBBIE BOJIHBI 1,13
DneKTpoMarHuTHOE ToJIe. 114
DneKkTpoMarHuTHas BOJIHA '
Panuonokamnusi, TeneBHIECHUE, COTOBaS 1,15
CBSI3b
Kontponbnas pabora No2 «Konebanus u 1,16 Kp2
BOJIHBI)
Ontuka (13 yacoB)
Ckopocte cBeta. [Ipunuun [rolirenca. 11
3aKOH OTpakKeHHS CBETa ’
3akoH mpenomiieHuss cBeTa. [lomHoe 19
OTpakeHHUE ’
JlaGopaTopHas pabora Ned4 «M3mepenue
[I0Ka3aTessl MPEIOMIIEHHSI CTEKIIa 13 JIp4
JIunsel. IlocTpoeHne wu300paxkeHUs B 14
:
JUH3aX.
@dopmyna TOHKOW JMH3BI. YBeEIHMUCHUE 15

JIMH3BI
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JlaGoparopnas pabora Ne5
«OmnpeneneHne ONTHYSCKON CUITBI JIMH3bI

. 1,6 JIp5
1 (OKYCHOTO PACCTOSHUS COOHMpAIOIIen
JIMH3BI»
Hucnepcuss  ceta. MHTepdepeHuus 17
CBETa ’
Hudpakmus  ceera. JudpakumonHas 18
perieTKa
Jlaboparopnast pabota Ne6 «M3mepenue 19
JUTMHBI CBETOBOM BOJIHBI ’
[TonepeunocTs CBETOBBIX BOJIH. 110
[Monsipu3anus cBeTa ’
[ITxaa >JeKTPOMArHUTHBIX BOJIH 1,11 JIp6
[ToBTOpeHHE 1 0000IIEHNE IO TEME 112
«Onruka» ’
Konrtponsnas padota Ne 3 o reme 113 Kn3
«OnTnka.CBeTOBBIE BOJHEI ' P

Ochogbl cneyuanvhou meopuu omuocumenviocmu (3uacos)

[Toctynatel TeOpUHM OTHOCUTEIBHOCTH 1,1
PensaTuBucTckas nuHamuka. Pemenue 1,2
3a1a4
CBs13b MEXIIy MAacCOU M dSHEpruei 1,3

Keanmosasn ¢pusuxa (17 uacos)

dotordpdext 1,1

DOTOHBI. KopnyckyinsipHO-BOJIHOBOM 12

Jyaan3M ’

Pemenue 3amay 1,3
Kontponbnast pabora Ned mo Teme 14

«CBeTOBbIE KBaHTHI» ’

Ctpoenue atoma. OnbiTel Pe3epdopna 15

KBanToBeie mnocrtynatsl bopa. Mogens 16

aToMa Bojiopoja mo bopy ’
Jlaboparopnas paborta Ne7 «

HaOmroneuue CILJIOLIIHOTO u 1,7 JIp7
JIMHEWYaTOr0 CIEKTPOB»

JlaboparopHas pabora Ne8 « 18 JIps
HccnenoBanue cekTpa BOAOPOA '

Jlazepsr 19

Metoabl HaOMIOJEHUS M PETUCTpAIMU 1,10
AIIEMEHTAPHBIX YaCTHI]

OTKpbITHE PATMOAKTUBHOCTH. Aubda-, 111

0eTa- 1 raMMa- U3J1y4eHHe '

JlabGopaTopHas pabota Ne9

«OnpezneneHne HMMIyJIbca M SHEPrUU 1,12 Tp9
YacTUIBl TIPU JIBUKCHUU B MarHUTHOM

oJie»

Crtpoenue aToMHOrO sjpa. SlnepHbie 113

CWJIBI M SHEPTUsl CBA3H sIpa '

SnepHple peakuuMu. OHEPreTU4ecKuil 1,14
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BBIXO/I SIICPHBIX PEAKIMNA

Kontponbaast pabora Ned mo Teme

«CBeTOBbBIE KBAaHTHl. ATOMHAs U siA€pHas 1,15 Kp4
buznka»

®du3nKa 3JIeMEHTAPHBIX YACTHIL. 1,16

Enunas pusndeckast kaptuHa Mupa 1,17

Cmpoenue ecenennoit (5)

ConneuHas cucteMa. 3aKOHBI JBUKCHHUSI 11
IIJIaHET. ’
Oo6ume ceenenust o Comune. Mcrounnkn
SHEPrUU U  BHYTPEHHEE  CTPOCHUE 1,2
ComnHia.
Hama I'amaktuka. IIponcxoxaenne n 13
9BOJIIOIIMS TATAKTHK U 3BE3/I. ’
Hama I"anaktuka. Mecto ConHeuHO# 14
cucteMsl B ['amaktrke Mneunsii [1yTe. ’
Teopus bosnbiioro B3psiBa 1 15
pacumpsitoeiics BeeneHHoi ’
Iloemopenue(3)
[loBTOpeHue no TeMe «MexaHnuecKue 11
SIBIICHUSI» ’
[ToBropenne mo Tteme «MoekysapHas 19
(bu3MKa U TEPMOJUHAMHKAY ’
[loBTOpenue Tembl «DJIEKTPOCTATUKA U 13
ANEKTPOAMHAMHUKAY ’

Pe3zepenoe epemsa(4)
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KWM (nmpunosxenue)

KonTpoabnas padora Nel.
«MaraurtHoe noJjie. JJeKTPOMArHUTHASI MHIY KITUSD).
1. B BO3aylIHBIX MPOBOJAX, MUTAIOUIMX ABUTaTelIb TPOJUICHOyca, TOK UIAET B MPOTHUBOMOJIOKHBIX
HaITpaBJICHUAX.

a) Kak B3anMo1eiCTBYIOT BO3/1yIIIHbIE TPOBOIA?
0) Onumure MEXaHU3M B3aUMO/ICUCTBUS BO3AYLIHBIX TPOBOOB. OTBET NOSICHUTE PUCYHKOM.
B) OKa3bIBaET JIM BIUSIHUE HA B3aMMO/JICHCTBHE MPOBOIOB AJEKTPUUECKOE B3aUMOICUCTBHUE 3apsI0B?

2. IlpoBogHUK AMMHOM 15 cM moJABENIeH TOPU30HTAIBHO HA JIByX HEBECOMBIX HUTSX B MArHUTHOM
none wHAykuuenn 60 wmTn, nmpuyem JWHUM WHAYKIMU HaMNpaBJeHbl BBEPX MEPHECHAUKYISIPHO
MIPOBO/THUKY.

a) ITo mpoBoaHUKY nporrycTiiu Tok. Cuia Toka 2 A. C Kako# CHUJIOW MarHUTHOE T0JIe ICUCTBYET Ha
poBoAHMK? Ha prcyHKe yKaXuTe HallpaBJIEHUE 3TON CHUJIBI.

6) Ha kakoil yrosm oT BepTUKaIM OTKJIOHATCS HHUTH, Ha KOTOPBIX BHCHT HpOBOAHHMK? Macca
npoBojHuka 10 1. B) UeMy paBHa cuiia HATSHDKCHHS KaXKI0W HUTH?

3. Ilporon BieraeT B MarHuTHOE moje uaaykuuen 20 mTi co ckopocthio 10 km/c oz yriom 30° k
JIMHUSAM MarHUTHOW UHIYKIUH.

a) C xako#l cu0il MarHUTHOE TI0JI€ IEHCTBYET Ha NMpoToH? 3apsia nporoHa € = 1,6 - 10—19 Ku.

0) 3a kakoe BpeMs IPOTOH COBEPLIMT OJMH HOJIHBII 000pOT BOKPYT JIMHUI MAarHUTHOW MHIYKIMU?
Macca npotona 1,67 - 10—27 kr.

B) Ha kakoe paccTtosiHue CMECTUTCSI MPOTOH BIOJb JIMHWA MAarHUTHOW WHAYKIWU 3a 10 MONTHBIX
o6opotoB?

Konrpoabnas padora Ne2.
«Kosie0aHuA U BOJHBI».
Bapuanr 1

1. KoneOaTenbHblii KOHTYp paJUONpPHUEMHHKA COCTOMT M3 KOHAeHcaTopa emkocThio 1000 nd u
KaTyIIKU UHIYKTUBHOCTHIO 50 MKI H.

a) YeMy paBeH nepuo]; COOCTBEHHBIX KOJIeOaHHii B KOHType?

0) Ha kakyto JyiiHYy BOJTHBI HACTPOCH JaHHBIA PaJHMOTIPUEMHUK?
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B) Ha ckombko M Kak HEOOXOAMMO W3MEHHTh €MKOCTh KOHJCHCAaTopa [UIsi HACTPOWKH
paguonpueMHUKa Ha JUIMHY BOJHBI 300 M?

2. B ceTp nepeMeHHOro ToKka HanpspkeHneM 220 B BkiroueHa kaTymka HHIYKTUBHOCTBIO 50 MIH.

a) YUemy paBHa yacTtoTa IMEPEMEHHOrO TOKa, €ciaM cuia Toka B 1enu 1,75 A? (AKTHUBHBIM
COTPOTHUBIIEHUEM KaTYIIIKUA IPEHEOPEUb.

6) Onpenenure eMKOCTh KOHIEHCATOPA, KOTOPBIA HY)KHO BKIIIOUUThH B JJAHHYIO €M, YTOOBI B LIEMH
HACTYINJ PE30HAHC.

B) OnpeﬂennTe PE30HAHCHYIO YaCTOTY B MLCIIH, CCJIHU IOCICAOBATCIIBHO € HMCHOIIHUMCA
KOHACHCATOPOM BKIIFOYUTH TaKoM ke KOHACHCATOD.

3. IlepBuuHas 0OMOTKa MOHMKaromero Tpancgopmaropa cogepkut 10 000 BUTKOB M BKIIIOYEHA B
CeTh MEPEMEHHOr0 ToKa HanpspbkeHueM 380 B.

a) UeMy paBHO HaIpsiKEHUE BO BTOPUYHON 0OMOTKE, eciii oHa cocTouT u3 1000 BUTKOB?

6) CompoTuBiieHHe BTOpUYHON 00MOTKH TpaHcopmaropa 1 Om, cuna Toka B Heit 3 A. Uemy paBHO
HaIpsDKEHUE Ha HArpy3Ke, MOIKII0OUYeHHON K BTOPUYHOW 00MOTKe TpaHcopmaropa?

B) Uemy pasen KI1/] rpancdopmaropa?
Bapuanrt 2
1. OTKpBITHIN KOeOaTENbHBIN KOHTYP U3JIy4aeT PaJliOBOJIHbI ¢ AMTUHON BOJIHBI 300 M.
a) OnpenenuTe 4acTOTy U3ITy4aeMbIX BOJIH.
6) Onpenenute UHIYKTUBHOCTb KOHTYpA, eciiu ero eMkocTh 5000 nd.

B) Ha ckonbko M Kak HYy)XKHO M3MEHUTbh MHAYKTUBHOCTb KOHTYpa, YTOOBI M3IY4aJIUCh PaJHOBOJIHbI
BJIBOE OOJIbLIEH IJTMHBI BOJHBI?

2. B cerb nmepeMenHoro toka ¢ yactoto 50 I'm m Hanpspkenuem 220 B BKIIFOYEH KOHJAEHCATOP
€MKOCThIO 4 MKD.

a) YeMy paBHa cujia TOKa B LIeTIU?

6) Onpenenute WHAYKTHBHOCTh KATYIIKH, KOTOPYIO HY)KHO BKJIIOUWTH B JIaHHYIO II€Ib, YTOOBI B
LIENY HACTYIIWII PE30HAHC.

B) Uemy Oyner paBHa pE30OHAHCHAas YacTOTa B LENH, €CIM MapajielbHO C HMMEIOLIUMCs
KOHJIEHCATOPOM BKJIFOUUTH TaKOM 7K€ KOHJEHCATOp?

3. Hampspxenue Ha nepBU4HOM 00MOTKe TpaHchopmaTopa 6 B, a Ha BropruHoii oOMoTke 120 B.

a) UeMy paBHa cujia TOKa BO BTOPUYHOM OOMOTKE, €CIIM CHJIa TOKa B TIEPBUYHOM 0OMOTKE paBHa 4
A?
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0) OmnpenenuTe HaNpsHKEHUE Ha BhIxoJie TpaHchopmartopa, eciu ero KITJ[ pasen 95%.
B) UeMy paBHO COIIPOTHBIIEHHE BTOPUYHOI 0OMOTKH TpaHchopmaTopa?

KonTpoabHnas padora Ne3.
«OnTuka. CBeToBBIE BOJTHBI».
BapuanT 1
1 JlnuHa cBeTOBOM BOJIHBI B *KUJAKOCTH 564 HM, a yactota 4 - 1014 I'm.

a) UeMy paBeH aOCOIOTHBIN MOKa3aTeab MPEJIOMIICHUS 3TOM KUIKOCTH?

0) [lox xakuM yriaoM AOHKEH yMacThb JIyd Ha MOBEPXHOCTh 3TOM JKUIKOCTH, YTOOBI MPEIOMIICHHBII
JIy4 OKa3aJics NEePHEeHAUKYISIPHBIM OTPaXEHHOMY JIydy?

B) Ha xakoMm paccTOSHUU OT MecTa TaJieHHs BBIMIET Jy4 U3 JKUIAKOCTH, €CJid Ha TiayouHe 50 cm
MIOMECTHTh TOPU30HTAIBHO TIOCKOE 3epKajio?

2 Ilpeamer pacmojIOkKeH Ha PACCTOSHUM 15 ¢M OT coOuparo Imei JTUH3BI, ONTHYECKas CUila KOTOPOil
10 ooTp.

a) Ha xakoM pacCTOSHMM OT JIMH3BI TIONYYUTCS u300pakeHue? BBIMOTHUTE TOCTPOCHUE
n300pakeHusl B JIMH3€E U IATE €ro XapaKTePUCTHUKY.

0) Kak m3meHnTCst pazmep n300paskeHMsl, €CIIH PACCTOSTHHE MEXTy MPEJAMETOM U JIMH30M YBEITUYUTh
B 2 paza?

B) Iloctpoiite mpumepHsblii rpaduK 3aBUCUMOCTH YBEIMYEHMS JIMH3bI OT PACCTOSHHUS MEXIY
IPEIMETOM U JIMH30H.

3C IIOMOIIBIO Z[H(I)paKHHOHHOﬁ PCHICTKH MOJYYAaOT Ha 3KpaHC CICKTP COJIHECYHOI'O CBCTA.

a) JIuHWS Kakoro IBeTa B CIEKTPE IEPBOTO IMOpsAKa OyAeT naiblie BCEro OT IEHTPaJIbHOTO
makcumyma? [louemy?

0) Uemy paBeH neproa AUGPaKIIMOHHON PEIISTKH, €CIIM JIMHHUSA 3TOTO I[BETa JJIMHOW BOJHBI 760 HM
MOJTy4Y€Ha Ha paCcCTOSTHUM 15,2 CM OT HEHTPaJIbHOTO MAKCUMYyMa M Ha PACCTOSIHUM 1 M OT pereTku?

B) Onpeznenute HaMOONBIIUI MOPSAOK TUPPAKIMOHHOTO MaKCUMyMa, KOTOPBI MOXHO IMOJIYYUTb,
UCTOJb3Ys JaHHYIO0 TU(PPAKLUOHHYIO PEIIETKY, AJIs JIMHUM 3TOTO 1IBETa.

Bapuanr 2
Jly4 cBeTa mepexoauT u3 BoAbl B cTeki10. CKOPOCTh cBeTa B Boje B 1,2 pa3a Oosblile, 4eM B CTEKIIE.
a) OnpenenuTe MOKa3aTelb MPEJIOMIICHUS CTEKIIA, €CJIH IMOKa3aTeb IpesioMieHus BoAbl 1,33.

0) Ha xakoit yron oTKJIIOHUTCS JIy4 OT MEepPBOHAYAIBLHOTO HANIPABIICHUS, €CIIU YroJl MaJIeHus JIyya Ha
rpaHuIly MEXy 3TUMU cpeaamu 30°7
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B) Ha ckxonmpko cMemaeTcst JIyd MOpu BBIXOJAE M3 CTEKJa, €CIM CTEKJIO MPEICTaBiIsIeT CcOoO0oi
MJIOCKOTIAPATIIEBHYIO JTACTUHKY TOJIIUHON 2 cM?

2 IlpeameT pacroyioKeH Ha PaccTOSHUU 15 cM OT pacceuBaro el TUH3bI ¢ OKYCHBIM PACCTOSTHHEM
10 cm.

a) Ha xakom pacCToOdHNU OT JIMH3BI MOJIYYHUTCH I/I306pa)KCHI/IC? Brinonnure MMOCTPOCHUC
I/I306pa)KeHI/I$I B JIUH3E U JalTe ero XAPAKTCPUCTUKY.

0) Kak uamenurcs pazmep u300paxxeHus1, €CIH PACCTOSTHAE MEKIY NMPEIMETOM U JIMH301 YMEHBIIUTh
B 2 paza?

B) Ilpm kakoM yCIOBMM TNpH TOMOIIM JAaHHOH JMH3BI MOXKHO TIOJNyYHTH JI€HCTBUTEIBHOE
n3o00pakeHue npeamera’?

3C IIOMOIIBIO ,Z[H(bpﬂKI.[HOHHOfI PpCHICTKH TOJYYAaOT Ha 3KpaHC CICKTP COJIHECYHOI'O CBETA.

a) JIMHMS Kakoro ImBeTa B CIIEKTPE MEpPBOrO MOpsaKa OyaeT OJMKe BCEro OT IEHTPaJIbHOTO
makcumyma? Ilouemy?

0) UeMy paBHa JJIMHA BOJIHBI 3TOTO LIBETA CHEKTPA, €CJIM €€ MAKCUMYM PACIIOJIOKEH Ha PACCTOSHUU
3,6 cM OT LIEHTPaJIbHOTO MaKCUMyMa U Ha paccTosHuu 1,8 M ot pemetku ¢ nepuogom 0,02 mm?

B) UeMy paBHa aJiMHa BCEro CIEKTpa IMEPBOTO TOpsJKAa Ha SKpaHe, €CJIM HauOOoJbINas IJIWHA
CBETOBOM BOJIHBI BHUJIMMOM YacTH CIIEKTpa B 2 pa3a OoJbllle paCCUYUTAHHOW B 3a7aHUU O JJIMHBI
BOJIHBI?

KonTpoabnas padora Ned
«CBeToBbIE€ KBAHTbI. ATOMHASI U si/lepHAs PU3HUKA».
Bapuanr 1
Haubonpimas nivHa BOJTHBI CBETa, MIPH KOTOPOH HabmomaetTcst porodddext mist kamus, paBHa 620
HM.
a) Onpeznenute paboTy BbIX0J1A JICKTPOHOB U3 KU
6) OmpenenuTe MaKCUMAJIbHYIO CKOPOCTh (DOTOAJIEKTPOHOB, BBIPHIBAEMBIX U3 KaJIUs U3IIyUYEHUEM C
yactorou 9,1 - 1014 I'1.
B) /l0o KaKoro noTeHuraNa MOXKeT 3aps,AUTHCS YeIMHEHHbIH TPOBOIHUK M3 3TOr0 MeTaia?
2 Uctounuk ceeta momHOCcThI0 100 BT m3ayuaer 5 - 1020 poToHoB 3a 1 c.
a) OrnpenenuTe 4acTOTy TaKOI'0 U3IyYEHHUS.
0) Uemy paBeH UMITYJIbC (POTOHOB TAKOTO M3ITy4SHHS?
B) Bo ckosbko pa3 wuMmnyiabc (OTOHOB JAHHOTO U3JIyYEHHUs MEHbIIE HMITylbca (POTOHOB
PEHTT€HOBCKOT'0 U3JIy4eHUS ¢ JIMHOM BOJHBI 0,1 HM?
3 JIx. MaxkcBenn npenckaszain, a [1. H. Jlebenes uamepun n1aBieHne CBeTa Ha MPEMSTCTBUSA.
a) Kak 00bsicHsIeT IpUYMHY CBETOBOTO JIaBJICHUSI KBAHTOBAsI TEOPHUs?
0) /laBneHue cBera, MPOU3BOAMMOE Ha HJI€ATBHO OENyl0 MOBEPXHOCTh, B 2 pa3za Ooiblie, 4eM Ha
U7eaIbHO YEePHYIO TOBEPXHOCTh, MPU MPOUYMX PaBHBIX ycinoBusx. [louemy?
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B) /laBnmeHue comHeyHBIX Jydyel Ha mapyc miomaabio 20 M2 paBHo 8 Mklla. Kakyro ckopocTh MoXkeT
MpUOOPECTH TIEPBOHAYAIBHO TMOKOAIMIASICS JIOJKA TOJ 3THM MapycoM 3a 50 MHH JBWKEHUS TPHU
OTCYTCTBHMH COIPOTHUBIIEHUS CO CTOPOHBI OKpYyXkatoiiei cpeabl? Macca noaku 200 Kr.

Bapuant 2
Pabora BbIX01a 3J1eKTPOHOB M3 IMHKA 4,2 3B.
a) Kakoii 1yinHe BOJIHBI COOTBETCTBYeET KpacHasi rpaHuna ¢goroddgdexra s uMHKa?
0) Uemy paBHO 3HaYeHMe 3aNIMPAIONIET0 HANIPSKEHU S IS
($0T03/1eKTPOHOB NpPH 00Jy4YeHMH JIUTHUS H3JIYy4YeHHEM TaKoOil ke JJIMHbI BOJHbI? Pabora
BbIX0/1a 3JIEKTPOHOB M3 JuTHA 2,4 3B.
B) Omnpenenure CKOPOCTb, KOTOPYIO MOIJM Obl MMeTh ()OTO 3JIEKTPOHBbI NMPU OTCYTCTBHHU
3amuparoIero HanpsiKeHusl.
2 JDHeprus (pOTOHA HEKOTOPOro u3aydenus 6 - 10—19 k.
a) Yemy paBHa macca (pOTOHA TAKOI0 U3JIyYeHHH?
0) C kakoii CKOpPOCTBHIO /0/LKEH JBHMraThbCsl JIEKTPOH, 4YTOOLI OH 00J1aJaJ TAKHUM Ke
HUMITYJIbCOM, KaK W JaHHbIA (pOTOH?
B) Bo ckoabko pa3 3Heprus (oroHa Oosblle KHHETHYECKON HJHEPruu JJIEKTPOHA,
ABHKYIIETOCH € TAKOH CKOPOCTHIO?
3 I'mnore3a o paBjeHnu cBera ObuLIa BbickazaHa WM. Kemuiepom Ha ocHoBe Ha0/10JeHMl 3a
OTKJIOHEHHEM XBOCTOB KOMeT MO/ ieiicTBHeM COJTHEYHOI 0 M3 IyYeHHUsl.
a) Kak M0’HO 00BbSICHUTH OTKJIOHEHHE KOMETHBIX XBOCTOB MPH NMPOXO0KIAEHUH KOMEThI BOJIM3H
Coanna?
0) [loyemMy nJIMHA XBOCTa KOMETHI He BCerja oAMHaKoBa?
B) CBeTOBOE /1aBJIeHHE COJTHEYHOI0 U3JIy4YeHUs Ha YpoBHe aTMmoc(epbl 3emin paBHo 4,5 mklla.
Yacruna, umewomasi ¢opMy IMCKa, MNOJHOCTHIO TMOIJIONIAET COJIHEYHOe M3JIy4YeHue.
Onpeneante TOMMMHY YACTHIbI, €CJAM MNPH HOPMAJIBLHOM MajJeHHH HAa ee IOBEPXHOCTH
COJIHEYHBIX JIy4eil CHJia CBEeTOBOI0 JaBJICHUS YPABHOBEIIMBAET CWJIY NPHUTSKEHUS YACTHIBI K
Coanny. Macca Coanna 2 - 1030 kr, paccrosinue ot Couanna a0 3eman 1,5 - 1011 m, njioTHoCTH
BemecTBa yacTuubl 8 - 103 kr/m3.
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