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IHosicHUTEABLHAA 3AIINCKA

PaGouass mporpamma pa3zpaboTaHa Ha OCHOBE CJIEAYUIMX HOPMATHUBHO-TPABOBBIX
JOKYMEHTOB:

1. ®enepanbHbiil 3akoH oT 29.12.2012 roga Ne 273- @3 «O06 obOpa3zoBanuu B Poccuiickoit
Denepauuny;

2. OenepaibHBIM  TOCYJAPCTBEHHBIM  OOpa30BaTENIbHBIM  CTaHAAPTOM  HAYaJIbHOTO
oO1iero oopazoBanus (yTBEpkKAECHHBIM MprukazoM MuHoOpHayku PO Ne 373 ot 06.10.2009
r.);

3. KoHuenius qyXOBHO-HPABCTBEHHOT'O PA3BUTHSA W BOCIHUTAHUS JTUYHOUUM TpakJIaHUHA
Poccumn;

4. OcHoBHasi o0Opa3zoBaTelibHasi NporpamMma HayaiabHOro oOuiero ooOpazoBanuss YOY
«I'mmHua3ust umenn A. HeBckoroy;

5. YueOnsni mnan YOV «'umnuaszus umenu A. Hesckoroy;

6. dusuka. Paboumne mnporpammel. [IpeamerHass NTUHUSA YUYECOHHUKOB CEpUU
«Kmaccuueckuit  kypc». 10-11  kmaccel:  ydeOHOe  mocobuwe  Juis
oOmieoOpa3oBar. OpraHu3aliuim: 0a30BBIN u yTri1yOJI€HHBIN
ypoBHU/A.B.lllatanuna. M.:IlpocBenieHue.

Oobuue yenu yueonoz2o npeomema.

e (QopmupoBaHue y 0O0y4arolmUXCsi YBEPEHHOCTH B IIEHHOCTH OOpa3oBaHus,
3HAYMMOCTH (PU3WYECKUX 3HAHUNA JUISI KaXKJOTO YeJOBEKa HE3aBHUCHUMO OT €ro
npodeccuoHaIbHOM IeATeTbHOCTH;

® OBJIAJICHHE OCHOBOIOJATAIOIINMHU (PU3NUECKUMHU 3aKOHOMEPHOCTSMHM, 3aKOHAMU U
TEOPUSAMHM,  pacHIMpeHre 00bEéMa  HCMONB3YeMBbIX  (U3MYECKUX  MOHATHH,
TEPMHUHOJIOTUU U CUMBOJIHKY;

e MpuoOpeTeHUEe 3HAHUK O (YHIAMEHTAIBHBIX (PU3MUECKUX 3aKOHAX, JICKAIIUX B
OCHOBE COBPEMEHHOM (pU3MUYECKOW KapTUHBI MHUpa, 0 Hanbosee BaXKHBIX OTKPBITHUSIX
B oOmactu (pU3MKHU, OKA3aBIIMX OMPENETSIONIee BIUSHUEC HA Pa3BUTHE TEXHHUKU U
TEXHOJIOTUU; TOHUMaHWE (U3MYECKON CYIIHOCTH SBJICHUN, HAOIIOAAEMBIX BO
BcenenHoii;

® OBJIQJICHUE OCHOBHBIMU METOJAMU HAYYHOTO MO3HAHUS MIPUPOJIbI, UCTIOIb3YEMBIMU B
¢usuke (HAOMIONCHHE, OMHMCAHWE, W3MEPEHUE, BBIIIBIDKEHHE THIIOTE3, MPOBEICHHE
OKCIIEPUMEHTA); OBIAJCHUE YMEHUSMH 0OpabaThiBaTh JaHHBIE OKCIIEPUMEHTA,
OOBSICHATh TIONYYCHHBIC PE3yJbTaThl, YCTAaHABIWBATH 3aBHUCHUMOCTH MEXIY
(bu3nUecKUMH BEIMYMHAMHA B HaOJIIOJJAaEMOM SIBJICHUH, JIENIaTh BHIBOIBL

e 0TpabOTKa yMEHHS pemaTh GU3NIECKUE 3a/1a4l pa3HbIX YPOBHEH CIIOXKHOCTH;

e TMpHOOpPETeHHE: OMbITa Pa3HOOOPA3HOW JEATETBHOCTH, OMbITA TMO3HAHUA U
CaMOTIO3HAHMS; YMEHUN CTAaBUThH 33/a4, periaTh MpoOJIeMbl, TPHHUMAThL PEIICHHUS,
WCKaTh, aHANM3UpOBaTh W o0OpabaThiBaTh UH(OpPMAIMIO; KIOYEBbIX HABBIKOB
(KJTIOUEBBIX KOMIIETEHIIMI), UMEIOUIUX YHUBEpPCAIbHOE 3HAYE€HHE: KOMMYHHUKAIUU,
COTPYIHHYECTBA, H3MEpPEeHUU, A(DPEKTUBHOTO U OE30MACHOTO HCIOJIH30BAHUS
PaA3JIMYHBIX TEXHUYECKUX YCTPOUCTB;



OCBOCHHE CHOCOOOB  HCIMONB30BaHUA (DU3UUECKUX 3HAHUM Uil PEIICHUS
MPAKTUYECKUX 3a/ad, OOBSICHEHMs SBJICHUN OKpY)Kalolleld elCTBUTEIbHOCTH,
oOecrieueHus: 6€30MaCHOCTH KU3HHU U OXPAaHbI IPUPOBL;

pa3BUTHE TO3HABATEIbHBIX HMHTEPECOB, MHTEJUIEKTYaJIbHBIX W  TBOPYECKHX
crocoOHOCTEM B Tpollecce MpUOOPETEHUs 3HAHUK C MCHOJBb30BAHUEM Pa3JIMYHBIX
MCTOYHUKOB MH(OPMALIUU U COBPEMEHHBIX MH(POPMALIMOHHBIX TEXHOJOTUN; YMEHUHN
dbopmynupoBaTh U OOOCHOBBIBATH COOCTBEHHYIO IIO3HUIIMIO IO OTHOIICHUIO K
¢uznueckoi nHpopmaluu, NoJTy4aeMol U3 pa3HbIX HCTOYHUKOB;

BOCIIUTAHUE YBAXKUTEJIBHOIO OTHOLIEHUS K YYEHBIM M HMX OTKPBITHSIM, YyBCTBa
TrOPAOCTHU 32 POCCUICKYIO (PU3UUECKYIO HAYKY.

IInanupyembie pe3yabTaThl

JlesTenpHOCTh  00pa30BaTENbHONM OpraHM3alMM OOLIEro 00pa3oBaHUS INpU O0yUYEHUH
¢usuke B cpenHed MIKOJIe JOJKHA ObITh HANpaBlIeHa Ha JOCTHXKEHUE O0yJarouuMucs
CJIEIYIONINX JIUYHOCTHBIX Pe3yJIbTATOB'

YMEHHE yIPaBIATh CBOCH MO3HABATEIBLHOM JIESITEIbHOCTHIO;

TOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHUIO, B TOM YHCJIE CaMOOOpa30BaHMIO, Ha
OpPOTSKEHUU BCEHM  JKM3HM; CO3HATEJIbHOE OTHOIIEHHE K  HENPEPHIBHOMY
00pa30BaHMIO KakK YCJIOBHIO YCIEUIHONW Mpo(ecCHOHaIbHON U  OOIIEeCTBEHHOM
NEeATEIbHOCTH;

YMEHUE COTPYIHHYATHh CO B3POCIIBIM, CBEPCTHUKAMHM, IETbMU MJAIIIETO BO3pACTa B
oOpa3oBaTelbHOM, Y4eOHO-UCCIEAOBATENLCKONM, MPOEKTHOW ¢ JPYrUX BUIAX
NEeATEIbHOCTH;

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTUA HAyKHd; OCO3HAHME 3HAYUMOCTM HAyKH, BIAJCHUS JIOCTOBEPHOM
uH(OpMaIMe 0 MepeIOBBIX JOCTKEHUAX U OTKPBITUSX MUPOBOM U OTEUECTBEHHOMU
HAYKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX 00 YCTpPOWCTBE MHUpa M OOIIECTBA;
TOTOBHOCTh K HAYYHO-TEXHHYECKOMY TBOPYECTBY;

YyBCTBO FOPJIOCTH 32 POCCUHCKYIO (PU3NYECKYIO HAYKY, TYMaHU3M;

MIOJIOKUTEIIBHOE OTHOLLIEHUE K TPYY, LEJICYCTPEMIIEHHOCTD;

DKOJIOTHYECKasT KyJIbTypa, OCpeKHOE OTHONIICHHE K POIHOW 3emiie, MPUPOIHBIM
6orarcTBam Poccuu um Mmupa, moHUMaHUE OTBETCTBEHHOCTH 32 COCTOSTHUE TIPUPOTHBIX
PECYPCOB U pa3yMHOE IPUPOAOIOIb30BAHMUE.

MeTanpeaMeTHbIMH  Pe3yJIbTATAMM OCBOCHHUS  BBIMYCKHUKAMH  CpPEJHEH  IIKOJIBI
MPOTPAMMBI 110 (PU3HKE SBISIOTCS
- 0C60€HUe PeYIAMUGHBIX YHUBEPCAIbHBIX YUEOHbIX 0eliICHEUIL:

CaMOCTOSITEILHO ONPEAEIISIThH LIeNU, CTABUTh U (DOPMYJIUPOBATH COOCTBEHHBIE 3a/1a4u
B 00pa30BaTENbHON ACSITEIPHOCTH U )KU3HEHHBIX CUTYAIHX;

OLICHUBATh PECYPChl, B TOM YHCIJIE BpEMs U APYrH€ HEMATEPHUAJbHBIE PECYPCHI,
HEO0OXOUMBIE JUIsl JOCTHXKEHUS TIOCTABIICHHOM paHee 1eH;

COMOCTABJISITh MMEIOIINECS BO3MOXHOCTH U HEOOXOAMMBIEC ISl JOCTHUKEHHS LENIU
pecypcesl;

ONPEAEHATh HECKOJIBKO MyTEW TOCTHXKEHUS ITOCTABICHHOM LIEIIH;



3a7aBaTh IApaMETpbl U KPUTEPUM, IO KOTOPBIM MOKHO OIIPENENIUTh, YTO LEib
JNOCTUTHYTA;

COIOCTABIIATL IOJIYYEHHBIM pe3yJdbTaT OEATEIBHOCTH C IIOCTAaBICHHOM 3apaHee
LETIBIO;

OCO3HABaTh IOCJIEACTBHUS JOCTVIKEHMS IIOCTABICHHOW LIENUM B JIEATEIBHOCTH,
COOCTBEHHOM KU3HU U KU3HU OKPYKAIOIIMNX JIOEH;

-~0C680€HUue NO3HasamelbHblX YHUBEPCAIbHbBIX yueﬁnbtx oelicmeuil:

KPUTUYECKHU OIIEHUBATh U HHTEPIPETUPOBATH HUHPOPMAITUIO C PA3HBIX MO3UIINH;
pacro3HaBaTh U (PUKCUPOBATH MPOTUBOPEUUS B HUH(DOPMAIIMOHHBIX UCTOYHHUKAX;
WCMOJIb30BAaTh PA3JIMUYHbIE MOJEIBHO-CXEMATUUECKUE CPENICTBA ISl MPEICTaBICHUS
BBISIBIICHHBIX B UH(POPMAITMOHHBIX UCTOYHUKAX MPOTUBOPEUHNI;

OCYIIECTBIIATh Pa3BEPHYTHIN MHGOPMAIMOHHBIN TOWCK W CTAaBUTh HA €r0 OCHOBE
HOBBIC (YueOHBIC U TTO3HABATEIBHBIC) 3a/1a4H;

UCKATh U HAXOJIUTh 0000IIEHHBIE CTIOCOOKI PEIICHUS 3a/1a4;

MPUBOJAUTL KPUTHYECKUE APTYMEHTHl KaK B OTHOIIEHUH COOCTBEHHOTO CYXICHUS,
TaK U B OTHOILLIEHWUU JECUCTBUM U CYKJAECHHUH JIPYroTro YEIOBEKa;

aHAJIM3UPOBATH U MPEOOPa30BBIBATH TPOOJIEMHO-IPOTUBOPEUUBHIC CUTYAIIUH;
BBIXOJIUTH 32 PAaMKH yU4€OHOTO MPEIMETa M OCYIIECTBIIATH IeJICHAITPaBICHHBIN TTOUCK
BO3MOKHOCTHU IIUPOKOTO MEPEHOCA CPEJICTB M CITIOCOOOB JICHCTBUS;

BBICTPaMBaTh HWHJIUBUAYAIbHYIO  00pa30BaTElIbHYI)  TPACKTOPHIO,  yUYUTHIBAs
OTPAaHUYEHUS CO CTOPOHBI IPYTUX YYAaCTHUKOB U PECYPCHBIE OTPAHUYCHUS;

3aHUMaTh pa3HbIC TO3MIIMU B TIO3HABATEIBHON NESITEIBHOCTH (OBITh YUYCHUKOM H
YUUTETIEM; bopMyIHpOBATH 00pa3oBaTeNbHbBIN 3ampoc " BBITIOJTHATH
KOHCYJIbTaTUBHBIC ()YHKIIMU CAMOCTOATENILHO; CTAaBUTh ITPoOJIeMy U paboTaTh Haxa €€
pellIeHuEM;  YyNpaBisATh COBMECTHOW  TO3HABATEJILHOW  JESITEIBHOCTBIO U
MOAYUHATHCS);

-0C60€eHUEe KOMMYHUKAMUBHBIX YHUBEPCAILHBIX YUEOHBIX 0eUCmBUIL:

OCYLIECTBIIATH JAEJIOBYI0 KOMMYHHUKAIIUIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMU
(xak BHYTpH 00pa30BaTeIbHOM OpraHu3aliy, TaK U 3a €€ mpeesiaMHu);

IPU OCYIIECTBICHUHU T'PYIIOBOI pabOThl OBITh KaK PYKOBOJIUTENEM, TaK U UJICHOM
MPOEKTHOM KOMaHAbl B Ppa3HbIX poyisix (FE€HEepaTOpoM UAEH, KPUTUKOM,
WCIIOJTHUTENEM, TPE3CHTYIONIUM U T. 1.);

Pa3BEPHYTO, JOTMYHO W TOYHO M3JIATaTh CBOKO TOYKY 3PEHUS C HCMOJb30BAHUEM
aJIeKBaTHBIX (YCTHBIX U MHUChbMEHHBIX) SI3bIKOBBIX CPEJICTB;

pacno3HaBaTh KOH(IMKTOTCHHBIE CHTYyallMd W TPENOTBpaIiaTh KOHMIUKTHI 0 HX
aKTUBHOU (ha3bl;

COTJIACOBBIBATh MO3UIMU YJIEHOB KOMaHIAbl B Ipolecce padoThl HajA OOMIUM
MIPOTyKTOM/PEIICHUEM;

MPEACTABIATh MYOJIUYHO PE3yJIbTaThl MHIAUBUAYAIBHOW U TPYNIOBOM A€ TEIbHOCTH
Kak rnepej 3HaKOMOW, TaK U MEPE] HE3HAKOMOM ayJUTOPUEN;

noaOupaTh MAapTHEPOB IS JIEIOBOM KOMMYHHUKAIIUH, WCXOIsS M3 COOOpakeHWi
pPEe3yJIbTaTUBHOCTH B3AUMOJCHUCTBUS, @ HE JUYHBIX CUMIATH;

BOCIIPUHUMATh KPUTUUECKUE 3aMeUYaHusl KaK pecypc COOCTBEHHOTO Pa3BUTHS;

TOYHO U €MKO (POPMYIUPOBATH KaK KPUTUUYECKHUE, TAK U OJJOOpUTEIIbHbIC 3aMeYaHusl
B aJipec ApYrux JIIoAed B paMKax AEJOBOM M 00pa30BaTENbHOM KOMMYHHKAIIWH,
n30erasi Ipu 3TOM JIMYHOCTHBIX OIEHOYHBIX CYXKICHUH.



IIpeaMeTHBIMHU pe3yJIbTATAMHU OCBOCHHUS BBIITYCKHUKAMU CPEIHEH MIKOJBI IPOrPaMMBI IO
(u3nke Ha 6A30BOM YPOBHE SIBISIIOTCSA:

c(OpPMHPOBAHHOCTh MPEACTABICHUNA O 3aKOHOMEpPHOH CBSI3M M IMO3HABAEMOCTH
ABJICHUUA TPUPOABI, 00 OOBEKTUBHOCTH HAYYHOT'O 3HAHMS, O POJIU U MecTe (QU3HKHU B
COBPEMEHHOM HAay4YHOU KapTHHE MHUpa; MOHUMaHUE poyin GU3UKU B (OPMUPOBAHUU
Kpyroszopa U (yHKIMOHAJIBHOM IPaMOTHOCTH Y€JIOBEKa JJIsl PELICHUs MPaKTUYECKUX
3azay;

BJIaJI€HUE OCHOBOMOJAraloUMMU (U3HMUECKUMU TMOHATUAMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMHM U TEOPUSAMH; YBEPEHHOE IOJb30BaHUE (PU3NYECKOW TEPMHMHOJIOTUEH U
CHUMBOJIMKOM;

c(OpMHPOBAHHOCTh MPEJACTABICHUN O (DUINYECKON CYHUIHOCTH SIBICHHM MPUPOJIbI
(MEXaHUYECKHUX, TEIUIOBBIX, JJEKTPOMArHUTHBIX M KBAaHTOBBIX), BHJaX MaTepUU
(BelecTBO M MoJIe), NBMXKEHUU KaK CIOCOOE€ CYIIECTBOBAaHUS MAaTE€pUH; YCBOCHHUE
OCHOBHBIX MJI€ MEXaHUKH, aTOMHO-MOJIEKYJISIPHOTO YYEHUSI O CTPOCHUU BELIECTBA,
AJIEMEHTOB DJICKTPOJMHAMUKM U KBAHTOBOW (PU3HMKHW; OBJIaJCHUE TMOHITUHHBIM
arnmapaToM U CUMBOJIMYECKUM SI3bIKOM (DU3UKWU;

BJa/ICHHE OCHOBHBIMM METOJaMH HAY4YHOr'O MO3HAHMSI, UCIIOJNB3YEeMbIMU B (DU3UKE:
HAOJIIO/ICHUe, ONMUCaHUE, M3MEpPEHUe, DOKCIEPUMEHT; BIAJICHUE YMEHUSIMU
oOpabaTbiBaTh pe3yibTaThl H3MEPEHHM, OOHApPYXWBAaThb 3aBUCUMOCTH MEXKIY
(bU3UYECKUMH BETUIMHAMU, OOBSICHSIThH TOJTYYEHHBIE PE3YIIbTaThl U JICJIaTh BHIBOJIBL;
BJIa/ICHHE YMEHUSIMU BBIIBUTATh TMIOTE3bl HA OCHOBE 3HAHHWS OCHOBOIOJATaIOIIUX
du3nuecKknX 3aKOHOMEPHOCTEH M 3aKOHOB, MPOBEPSATH HX JKCHEPUMEHTAJIbHBIMU
cpenctBamu, HOpPMyYIUpPYs 1ENb UCCIEAOBAHMS; BIIaJIEHUE YMEHUSIMU ONMCHIBATH U
OOBSCHATh  CaMOCTOSATENbHO  MPOBEAEHHBIE  OKCIEPUMEHTHI, aHAJIU3UPOBATh
pe3yNbTaThl  TMOJYYEHHOM M3  JKCIEPUMEHTOB  HHMOpMAIUu,  OMNpeneisaTh
JIOCTOBEPHOCTD MOTYUYEHHOTO Pe3yJIbTaTa;

yYMEHHE peniaTh IPOCTHIE U CIOKHbBIE (PU3UUECKUE 3a]1aUH;

c(hOpPMHPOBAHHOCTh YMEHMSI MPUMEHSATH TMOJYYCHHbIC 3HAHUS HJs1 OOBSICHEHUS
YCIOBUW TPOTEKaHWS (PU3UYECKUX SBICHUW B TPUPOAEC W IS TPUHATUA
MPAKTUYECKUX PEIICHUN B TIOBCEIHEBHOM KU3HU;

NOHMMaHWe (UINYECKUX OCHOB U TPUHIMIOB JEHCTBUSA (paboOThl) MAIIMH U
MEXaHU3MOB, CpPEICTB NEPEABWKEHHS W  CBS3U, OBITOBBIX  NPUOOPOB,
MPOMBIIIJIEHHBIX TEXHOJIOTMYECKUX MPOLIECCOB, BIUSHHUS HX Ha OKPYKAIOIIYIO
Cpely; OCO3HaHHE BO3MOKHBIX MPUYNH TEXHOTCHHBIX U IKOJIOTHYECKUX KaTacTpod;

c(hOpMUPOBAHHOCTh COOCTBEHHOM TIO3HMIIMH 110 OTHOIICHHIO K (Pu3nuecKon
uH(bOpMaIH, TOTy4aeMOi U3 Pa3HbIX HCTOYHHUKOB.

IIpexMeTHBIE pe3yJbTAaThl OCBOCHHUSI BBIMYCKHUKAMHU CPEAHEH IIKOJIbI MPOTrpaMMBbl IO
¢usnKe Ha yriyOoJIEHHOM YPOBHE JODKHBI BKIIOUATh TPEOOBAHUS K pPe3yIbTaTaM OCBOCHUS
0a30BOT0 Kypca U JOTOJTHUTEIIBHO OTPAXKATh:

c(hOpMHUPOBAHHOCTh CHUCTEMBI 3HAHHA 00 OOIMMX (PU3UIECKUX 3aKOHOMEPHOCTSX,
3aKOHaX W TEOPUSIX W TPEACTAaBICHUN O nelicTBuM BO BceeneHHoW (u3myeckux
3aKOHOB, OTKPBITBIX B 36MHBIX YCIOBHUSX;

OTpabOOTaHHOCTh YMEHHS HCCJIEAOBAaTh M  aHAJIU3UPOBATh  PasHOOOpa3HBbIC
bu3ryecKre SBJICHUS U CBOMCTBA OOBEKTOB, OOBACHATH IeOU3UYCCKHUE SIBICHUS U
MIPUHIUITBI PA0OTHI M XapaKTEPUCTUKHU TPUOOPOB U YCTPOUCTB;



BJIaJICHUE METOJaMH CaMOCTOSATEIbHOIO MJIAHUPOBAHMS W MPOBEACHUS (PU3NYECKUX
HKCIIEPUMEHTOB, OMMCAHUS U AaHAJIM3a MOJYYEHHOM W3MEPUTENbHOW HH(OpMaLUU,
ONPENIEIICHNS] JOCTOBEPHOCTH MOJTYYEHHOT'O PE3YJIbTATA;

c(OPMHPOBAHHOCTh YMEHUW MPOrHO3UPOBATH, AHAIU3UPOBATH U OLEHHUBATh
MOCJIECTBUS OBITOBOM M MPOU3BOJCTBEHHOM JESTENIBHOCTH YEJIOBEKA, CBA3AHHOM C

(u3MYECKUMH MPOIECCaMU, C TO3UINI 3KOJIOTMYECKON 0€30MaCHOCTH.

n/n

Conep:kanme
HasBanmue Kosnuu | Copepxanue yueGHoro pasaeiia KonTtpousn
pasneja ecTB0 | OCHOBHBIE H3y4YaeMble BONPOCHI (npakTHYeckue U
4acoB JladopaTopHbIe
padoThl,
TBOpPYeCKHUe U
NPOeKTHbIE

PadoThI, IKCKYPCHUHI
u JIp.)

11 kaacc (68 yacos, 2 yaca B HeeJI10)

1. OcHoBBI 9
AJEKTPOINHA-
MUKHU (nponomkeHue)
1.1 | MaruutHoe tosie | 5 MarunuTtHoe nosie. Muaykimst JlaGopaTtopHas
MarHUTHOTO 10J1sl. BEKTOp MarHuTHOM pabotaNe 1
WHYKIIH. «Habmonenue
JlelicTBME MarHMTHOTO TOJISl HA MPOBOJIHUK C | JCHCTBUS
TOKOM U JBHKYLIYIOCS 3apsKCHHYIO MarHUTHOTO TOJIA Ha
YacTUILY. TOK»
Cuna Amnepa. Cuna Jlopenua.
[IpaBuiio neBoii pyku.
MarunurHble CBOMCTBA
BellecTBa. Macnummuas 3anuco uHghopmayuu.
Onexmpouzmepumenvhvle npudoOpbI.
1.2 | DnextpomarHuTH | 4 SIBneHue ANeKTpPOMarHuTHOM MHAYKIIMH. Jlaboparopnast
asi UHAYKIUS Maruutsbiit notok. [IpaBuno Jlenna. 3akon | pabota Ne 2
3IEKTPOMArHUTHOW MHIYKIUH. «3yuenue
DIIEKTPOMAarHuTHOE MOJIE. JIEUCTBUS SIBJICHUS
Buxpeesoe snexkmpuueckoe JIEKTPOMAarHUTHOM
nose. IlpakTuueckoe MpUMEHEHNE 3aKOHa 170:014%901707 8
3JEKTPOMArHUTHOU
uHAyKIuU. Bosnuxnosenue 3/]C unoykyuu 6 | KonTponpHas

O0BUINCYUUXCSL NPOBOOHUKAX.

SIBJieHUEe CaMOMHTYKIIUH.
NHAYKTUBHOCTS.

DHeprusi MarHUTHOTO TOJISl TOKa. DHepeus
NEKMPOMASHUMHO20 NOJIA.

pabota Ne 1 o Teme
«MarsurHoe nose.
OJeKTpOMarHUTHas
VHTYKIUS




2. Mexanuueckue 17
KoJIe0aHHs
2.1 | MexaHuueckue 3 MexaHnuyeckue KoyieOaHusl. Jlaboparoprast
KoJIe0aHHs CBoboanble konebanus. Maremarndeckuid u | padota Ne3
IIPYKUHHBIN MasgTHUKU. [IpeBpaienns «Onpenenenue
SHEPTUU NPpH KoJeOaHUsIX. AMIUIUTY/Ia, YCKOPEHUs
HepuoJI, 4acToTa, (haza KoseOaHuil. cBOOOTHOTO
Brinyx1eHHBIE KOJIeOaHus, PE30HAHC. najieHus Ipu
MOMOIIIY MasITHUKA.»
2.2 | DneKkTpoMarHur- | 6 DJEeKTPOMAarHUTHBIC KOJICOAHUSI.
HBIC KOJICOaHUS KonebaTenbHblil KOHTYP.
CB0OOIHBIE IEKTPOMArHUTHbIE KOJIEOaHNUS.
Asmoxonebanus. Beinyscoennvie
INEKMPOMASHUMHbBLE KOLEOAHUS.
[IepeMeHHBIH TOK.
Konoencamop u xamywxka 6 yenu
nepemennozo moka. Pezonanc 6 yenu
nepemenHo20 Mmoxa.
Dnemenmaphas meopusi mpaucgopmamopa.
IIpouseoocmeo, nepedaua u nompebieHue
INEKMPUYECKOU IHEPIUMU.
2.3 | MexaHn4eckue 3 Mexanudeckue BosHbI. [lonepeunsie u
BOJTHEI MIPOJIOJTBHBIE BOJIHBL. DHEPT S
BOJIHBL. Mumepgepenyus u ougparxyus
60/1H. 3BYKOBBIE BOJIHBI.
2.4 | DnekTpoMarHuTH | 5 DIIeKTPOMarHuTHOE TOJIE. KontponbHas
bI€ BOJIHBI DJIEKTPOMArHUTHBIE BOJIHBI. pabota Ne 2 o Teme
Buxpeoe anextpuueckoe nose. Ceoticmea «Konebanus u
INEKMPOMASHUMHBIX 60IH. Jlara3oHbl BOJIHBD»
AJIEKTPOMArHUTHBIX U3ITyYCHUH U UX
NPaKTUYECKOE IPUMCHEHUE.
Tpunyunst paouocssazu u meneguoeHusl.
3. OnTHka 13
3.1 | CBeToBBIC 11 ['eomerpuueckas onrtuka. [Ipsmonuneiinoe | JlaboparopHas
BOJIHBIL pacrpocTpaHeHHe CBETa B OJTHOPOTHOM pabota Ne4
['eomerpuueckas cpeze. 3aKOHBI OTpaKeHUs U TpesiomsieHust | «3mepenue
Y BOJIHOBAst cgeta. [TomHoe oTpaxenue. OnrTuveckue MoKa3aTest
OIITHKA pUOOPBHI. peJIOMIICHUS
BoHOBBIE CBOMCTBaA CBETA. CTEKJIa»
Ckopoctb cBeta. UHTephepenus ceera. JlaGopaTopHas
KorepentHocts BosH. [udpakius cera. pabota Ne 5
[Monspuzanus ceeta. Jlucnepcus cera. «Onpenenenue
[IpakTyeckoe npuMeHeHue ONTUYECKOMN CUITBI U
ANEKTPOMArHUTHBIX U3TyYCHHH. ¢doxycHOTrO
paccTosiHUs
cobuparornieit
JIUH3BD)
JlaGopatopHas
pabota Ne 6
«Omnpenenexue

JUJIMHBI CBETOBOU
BOJTHBI»
JlaGopaTopHas
pabota Ne 7
«OyeHxa




UHDOPMAYUOHHOUL
EéMKOCmU KOMRAKM-
oucka (CDy

3.2 | Uznyuenue u 2 Bunel usnyuenuii. crounuku csera. JlaGopaTopHas
CIIEKTPbI Crnekrtpel. CieKTpaibHbIi aHAJIN3. pabota Ne 8»
TennoBoe uznyuenue. Pacnpedenenue «Habmonenue
9Hepauu 8 Cnekmpe abCcoIomHO YEPHO2O0 CIUJIOLIHOTO U
mena. JIMHENYaToro
[Ixana 31eKTpOMarHUTHBIX BOJIH. CIICKTPOB»
HaGmnronenue cekTpos.
4 OcHOBBI 3
CIIELIMAIBHO M
TEOPHH
OTHOCHUTEITb-
HOCTH
3.1 | OcHOBHI 3 Tpuuuner nosenenus CTO.
CHelUaIbHON [octynaret CTO: mHBapHaHTHOCTH MOAYJIA
TEOpUHU CKOPOCTH CBETa B BaKyyMe, TPHHIIHIT
OTHOCUTEITBHOCT OTHOCUTEIbHOCTH DUHILTEIHA.
u (CTO) IIpocmpancmeo u epems 6 cneyuanbHou
meopuu OMHOCUMENbHOCMU. DHepeusl u
UMRYTILC C80OOOHOU 4aACMUYDL.
CBs13b MacChl U SHEPTUH CBOOOTHOM
YACTHIIBI. DHEPTHUs TIOKOSI.
5. KBanroBas 17
¢busuka
5.1 | CBeToBBIC 4 Ilpeomem u 3a0ayu K6anHmosou husuxu.
KBaHTBI ['mnores3a M. Ilinanka o KBaHTax.
dotorpdext. PoToH.
VYpaBHenue A. DUHIITEHA 11T
doTorddexra.
Onvimuvr A.I'. Cmonemosa.
3axonvr pomosghghexma.
KopnyckynispHO-BOJIHOBOM
nyanusM. Jugppaxyus
an1ekmpoHos. JlaBlieHue cBeTa.
Omsrte! I1.H. Jlebenesa u C.1. Basunosa.
CoOTHOIIIEHUE HEOMpeAeIEHHOCTEN
I'eitzenbepra.
5.2 | AtomHas ¢usuka | 3 Omnsitel Pezepdopaa. [Inanerapuas monens
cTpoenus aroma. OObsICHEHHE TMHEIYaTOro
CIEKTpa BOJIOPO/ia HA OCHOBE KBAHTOBBIX
noctynatoB bopa.
Cnonmannoe u 8vbiHyIHCOEHHOe
usnyyenue ceema. Jlazepoi.
5.3 | Ousnka 8 CocraB 1 cTpoO€HUE aTOMHOTO s/Ipa.

ATOMHOTO sApa

H3otonel. SnepHbie CUibl.

Obmennas mooenv 10epHo20
83aUMOOelCMEUs.

JledekT Macchl U SHEPTHsI CBSI3M SApa.
PagnoakTuBHOCTH. BUBI painoaKTUBHBIX
peBpaIieHNi aTOMHBIX

snep. Paouoaxmuenoe uznyuenue, npaguna
cMmeuenusl.

3aKoH paJIMOAaKTUBHOTO pacraja.




Mertoap! HAOMIOCHUS U PETHCTPALIUT
AIIEMEHTAPHBIX YACTHII.

SlnepHble peakuuu, peakiuy JeeHHs 1
cuHre3a. LlenHas peakuus AeIeHUsS

saep. Aoepuas snepeemuxa. TepMosiiepHbIT
CHHTE3.

[IpumeHenue snepHOM

sHepruu. buonozuueckoe oeticmsue
PAOUOAKMUBHBIX U3TYHEeHU.

5.4 | DnemeHTapHbIE 2 DneMeHTapHbIe YaCTULIbI. KontponsHas

YaCTHIIBI dyH/1aMEHTAJIbHBIE B3aUMOICHUCTBUSI. pabota Ne 4 o Teme
YckopuTenu 3JIeMEHTaPHBIX YaCTHII. «KBanTtoBas
¢buzuka»

6. Crpoenue 6
Bcenennon

6.1 | Comueunas 2 Buoumvie dsusicenus nebecnvix men. 3axomsi
cucrema. Kennepa.

ConHeyHas cHCTEMa: INIAHSTHI U MaJIbie
Tena, cucrema 3emisi-JlyHa.

lNamaktuka. CoBpeMeHHBIE TTPEACTABICHUS O
CTPOEHUHU M 3BOJIIOIIMK BceneHHOM.

6.2 | Comuue u 2 Crpoenune u 3Bosroius CoJTHIIA U 3BE3I.
3BE3IBI Knaccudukanus 38€371. 3BE316I 1 HICTOYHUKH
WX SHEPTHUH.
6.3 | Crpoenue 2 Jlpyeue eanakmuxu. [Ipocmpancmeenno-
Bcenennoii 8peMeHHble MACUmMadbl HAOI0AeMOoll

Bcenennoi. Ilpumenumocms 3axonos
Guzuku 0151 06vACHEHUS NPUPOObL
KOCMUYECKUX 0O0bEKmos.

Témnaa mamepus u mEMHAS SHEPIUsl.

7. [ToBTOpEHME 2

Peszepr 1

TemaTu4eckoe IIIAHUPOBAHUE

Ne | HazBanme pa3zgesa | Kosanu | [Inanupyemsle pe3yabTarhl (IpeAMeTHbIE)
n/n ecT-BO
4acoB

11 kaacc (68 yacosB, 2 yaca B He/1eJ110)

1. OcHOBBI 9
AIIEKTPOAUHAMUKH
(mpoomKeHue)
1.1 | MaruutHOe moJje 5 JlaBaTh omnpeseneHue MOHATHI: MArHUTHOE TIOJIe, MHYKIIHS

MarHuTHOTO TOJIsA, BUXPEBOE MOJIE, CHila AMIiepa, CHiia
Jlopenna, peppoMarHeTuk, TOMeH, TeMIepaTypa

Kropu, macnumuas nponuyaemocmo ewjecmsa.

JlaBath omnpeaeneHrne eIUHULIBI MHAYKIUY MAarHUTHOTO TIOJIS.
[IepeuncnsiTh OCHOBHBIE CBOMCTBA MATHUTHOTO TOJIS.
N300pakaTs MarHUTHBIC JTHHUU TOCTOSTHHOTO MarHUTa,
MPsIMOTO MIPOBOJIHUKA C TOKOM, KaTYILIKH C TOKOM.
HabmonaTe B3anMoIeiiCTBHE KATYIIKH ¢ TOKOM M MarHuTa,
MarHUTHOM CTPEJKU U MPOBOJIHUKA C TOKOM, JAeHCTBUE
MAarHUTHOTO MOJIS Ha JBIXKYIIYIOCS 3apsKCHHYIO YaCTHUILY.




DopMynHpoBaTh 3aKOH AMIIepa, HA3bIBATh IPAHUILIBI €TI0
MPUMEHUMOCTH.

Ornpenenars HaMpaBJIeHUE JIUHUNA WHIYKIIMUM MAarHUTHOTO TOJIsS
C TIOMOIIBIO TpaBuiIa OypaBYHKa, HAMPABICHUE BEKTOPOB CHIIBI
Awmrniepa u cuibl JlopeHiia ¢ moMoIIbIO IPaBHIIa JIEBOH PYKHU.
[TpumensaTs 3aKk0H AMIiepa u GOpPMYITY AJisl BEIYUCICHHSI CHITBI
Jlopenua npu penmieHnu 3aaad.

Obvsacuams npunyun pabomul YUKIOMPOHA U MACC-
cnekmpoepagha.

[TepeuncisTh TUIIBI BEIIECTB 110 MarHUTHBIM CBOMCTBAM,
Ha3bIBaTh CBOMCTBA JMa-, Tapa- U GepPOMArHETHKOB.
W3mepsTh cuity B3auMOJACUCTBUS KATYIIKK C TOKOM U MarHura.
Hccnedosamv maznummuvle colicmea mei, U320mMoGNeHHbIX U3
pasHvlx mamepuanos. PaboTaTh B mape Ipu BbIIOJIHEHUN
MPaKTUYECKUX 3aJJaHUM, B TTape U TPYIINE MPU PEIICHUH 3a]1a4.
ObvscHaAmb NPpUHYUN 0etcmeusi J1eKmpouUIMepUmebHblxX
npubOpo8, 2pOMKO2080PUMEINS U INEKMPOOBULAMETISL.
Haxomuts B murepatype u Untepuere nndopmaluio o BKiIae
Awmrniepa, JIopeHIa B H3y4eHHuEe MarHuTHOTO MOJIsA, PYCCKOTO
¢usuka CtoneToBa B MCCIIEIOBAHNE MAarHUTHBIX CBOWCTB
dbeppoMarHeTuKoB, 0 MPUMEHEHUH 3aKOHAa AMIiepa,
MPAaKTUYECKOM HCIIOJB30BAaHUH JICUCTBHUS MAarHUTHOTO TTOJIST Ha
JBIDKYIIAICS 3apsif], 00 YCKOPUTENSAX dJIEMEHTAPHBIX YaCTHIL, O
BKJIaJIe POCCUMCKHUX YYEHBIX B CO3/IaHUE YCKOPUTENEH
3JIEMEHTapHBIX YaCTHII, B TOM yucie B O0beTuHEHHOM
WHCTUTYTE snepHbIX uccneaopanuii (OUSN) B r. Jlyone u Ha
anponHoM kosutaiinepe B LIEPHe; 06 ucnons3oBannu
(beppoMarHeTMKOB, 0 MAarHUTHOM T10JI€ 3eMJIH.

['oTOBUTH Mpe3eHTAMK U COOOIIEHUS IO U3YYEHHBIM TeMaM
(BO3MOXHBIE TEMBI TTPEICTABIICHBI B YUCOHUKE).

1.2

BHGKTPOMaFHI/ITHaH
HHAYKOHA

JlaBaTh onpeiesieHue MOHITHI: SBJICHUE AIEKTPOMAarHUTHOM
WHIYKIIMU, MarHUTHBIA NOTOK, D/]C uHayKIuu,
WHJYKTUBHOCTb, cCaMOUMHIyKIHUsI, DJC caMOMHAYKIIWH.
Pacno3naBatb, BOCIIpOU3BOIUTh, HAOIIOIATh SBJICHHUE
3JIEKTPOMArHUTHOW MHYKIIMH, TOKAa3bIBATh MPUYMHHO-
CJICICTBEHHBIC CBSI3M NMPHU HAOIIOACHUH sBJIeHUs. Habmonate u
aHAJIM3UPOBATH FKCIIEPUMEHTBHI, IEMOHCTPUPYIOLLIHE PABUIIO
Jlenra.

dopmynupoBaTh NpaBUIIo JIeHIa, 3aKOH JIEKTPOMAarHUTHOM
WHYKIUH, HAa3bIBATh FPAHUIII €M0 IPUMEHUMOCTH.
HccnenoBaTh siBIIEHHE 31EKTPOMArHUTHOM UHIYKIIUH.
Ilepeuucnams ycnogus, npu KOmopuvlx 603HUKAEM
UHOYKYUOHHDBILL TNOK 8 3AMKHYMOM KOHMYpe, Kamyuixe.
Onpeodenamo ponb dHcene3no2o cepoedHuKa 8 Kamyuixe.
Uszobpascams epaguuecku gHewnee u UHOYKYUOHHOE
MazHumuvle nons. Onpeodensme Hanpagienue UHOYKYUOHHO20
MOKa 8 KOHKPEeMHOU CUMyayuu.

OOBACHATH BOSHUKHOBEHHE BUXPEBOTO DJIEKTPHUUECKOTO OIS U
3JEKTPOMArHUTHOTO NoJjsi. Onucvlieams npoyecc
603HukHoserus I/C uHOyKyuu 8 08UNCYUWUXCS NPOBOOHUKAX.
Ilpeocmasname npunyun deticmaus 31eKmpo2eHepamopa u
INEKMPOOUHAMUYECKO20 MUKPODOHA.

PaGoTtath B mape u TpyIine npy BBHITIOJTHEHUH MPAKTUIECKIX
3a/IaHM, IIAHUPOBAThH HKCIIEPUMEHT.




[epeuncasTe mpuUMepHl UCTIOJIL30BAHUS SIBJICHUS
3IIEKTPOMArHUTHON MHIYKLIUH.

Pacnio3naBate, BOCIIPOM3BOIUTH, HAOIIONATH SIBIICHUE
CaMOWHAYKIIMH, IOKa3bIBATh PHYUHHO-CIICJICTBEHHBIE CBSI3U
py HaOJIIOICHUH SIBIICHHSL.

DopMynupoBaTh 3aKOH CAMOMHAYKIIMY, HA3bIBATh TPAHULIBI €T0
PUMEHUMOCTH.

[TpoBOANTE aHATOTHIO MEX]Ty CAMOMHIYKIIMEH U HHEPTHOCTEHIO.
OmnpenensTe 3aBUCUMOCTb UHIIYKTUBHOCTH KaTYIIKH OT €€
JUTMHBI U TUIOIAI! BUTKOB.

OmnpenensTe B KOHKPETHOW CUTYallMW 3HAYEHUS: MArHUTHOTO
notoka, 1C unnykuu, 3/[C unoykyuu 6 08unICywuxcs
nposoonuxax, DJIC caMOMHIYKIINHN, UHAYKTUBHOCTb, SHEepP2UI0
INEKMPOMASHUMHO20 NOJIA.

Haxonuts B muteparype u ntepuere nndopmanmro o6
UCTOPHHU OTKPBITHS SIBIICHUS AIEKTPOMArHUTHON HHIYKITUH, O
BKJIAJIC B U3yUEHHUE ATOTO SBJICHUS POCCUiicKoro ¢usnka J. X.
Jlenna, o 60pbb€E ¢ MPOSIBICHUSAMU AJIEKTPOMArHUTHON
WHAYKIH U €€ UCTOIB30BAHUHN B IIPOMBIIUIEHHOCTH. [ OTOBUTH
Mpe3eHTAIHN U COOOIIEHHUS [0 U3YYEHHBIM TeMaM (BO3MOKHbIE
TEMBI TIPEJICTABJICHBI B y4COHUKE).

2. Konebanus u Botaer | 17
2.1 | MexaHn4eckue 3 JlaBathb omnpeseneHre MOHATHI: KoJieOaHus1, KoyebaTeapHast
KOJICOaHHS crcTeMa, MEXaHUYeCKHEe KOJIeOaH!Us, TAPMOHUYECCKHE

KoJieOaHus1, CBOOOTHBIC KOJIeOaHUs, 3aTyXaroIIie KoaeOaHus,
BBIHY)KJICHHBIC KOJIEOaHUsI, pe30HAHC, CMEIICHUE, aMIUIATY/Ia,
MepHoJI, YacToTa, COOCTBEHHAs 4acToTa, (hasa.

HazwiBaTh ycnoBUs BO3SHUKHOBEHHMs KosieOaHui. [IpuBoauTh
PUMEPBI KOJIEOATEITFHBIX CUCTEM.

OnwuchIBaTh MOJICNN «IIPYKUHHBIA MasTHUKY,
«MaTeMaTUYECKUN MasTHUKY.

[lepeuncisaTh BUIBI KOJIEOATEILHOTO ABYKEHHUSI, UX CBOWCTBA.
Pacnio3naBatk, BOCIIPOM3BOIUTH, HAOIFOIATh TAPMOHHYECKHUE
KoJieOaHus1, CBOOOTHBIC KOJIeOaHus, 3aTyXaroIIue KojaeOanus,
BBIHY)KJICHHBIC KOJICOaHHsI, pe30HAHC.

[epeuncasaTe criocoObl MOJTy4eHUs CBOOOHBIX
BBIHY)KJICHHBIX MEXaHHYECKHX KoJieOanuii. COCTaBIsATh
ypaBHCHHE MEXaHHMUYECKHX KOJICOAHUH, 3aIUChIBATh €T0
pemenue. OnpenensaTh Mo ypaBHEHUIO KOJIe0aTeIbHOTO
JIBMDKCHUS TTapaMeTphbl KOJICOaHHIA.

[IpencraBnsaTh rpaduyecku 3aBUCUMOCTh CMEIICHHUS, CKOPOCTH
¥ YCKOPEHHSI OT BPEMEHH MTPU KOJICOAHUSIX MATEMaTHIYECKOTO U
NPYXKHHHOTO MasiTHUKOB. OnpenensTs no rpaduky
XapaKTePUCTUKU KOJIeOaHH: aMILTUTYAy, IEPUO U YaCTOTY.
Uszo0pascamo epaguuecku 3a8ucumocmes amniumyol
BbIHYHCOCHHBIX KONCOAHULL OM YACTNOMbL GLIHYICOAIOWE CUTBL.
Ananuzuposamo usmeHeHue 0aHHO20 2pagpuxa npu u3MeHeHuu
mpenust 8 cucmeme.

BbIUKCIIATE B KOHKPETHBIX CUTYALUAX 3HAYCHHS TIEPUO/Ia
KoJIe0aHU MaTeMaTUYECKOTO WITH MPYKUHHOTO MasTHUKA,
SHEPIUU MasITHUKA.

OOBSACHATD MPEBpAILIEHUS JHEPTHU MIPH KOJIEOAHUIX
MaTeMaTHYeCKOTO MasiTHUKA U Tpy3a Ha IPYKHUHE.
Hccrnedosams 3asucumocms nepuoda Konebanui




Mamemamuyecko2o MasmHuKa om e2o ONUHbl, MACChl U
amnaumyowl konebanui. Mccreooeams 3a8ucumocmes nepuood
KONIeOaHUl 2py3a Ha Npyd*CUHe 0m MAccol 2py3a U HCECMKOCMU
NPYAHCUHDI.

PaboTaTh B mape ¥ rpyrie Ipy perieHrn  3a1a4 U BBITIOJIHECHUH
IIPaKTUYECKUX 3aJaHUM, UCCIIEN0BaHUM, INIAHUPOBATh
sKcniepuMeHT. Bectu auckyccuto Ha Temy «Posb peoHaHca B
TEXHUKE U OBITY.

Haxonuts B muteparype u aTepuere nndopmariuio oo
UCIIOJIb30BAaHUU MEXaHMYECKUX KosieOaHuil B mpubopax
re0JIOTOpa3BeIKM, Yacax, KauelsiX, APYrux yCTpoucTBax, 00
UCTIOJIb30BAHUH B TEXHUKE M MYy3BIKE PE30HAHCa U 0 60phoe ¢
HUM.

['oToBUTH Npe3eHTaluu U cOOOIIEHUS 10 U3YYEHHBIM TEMam
(BO3MOJKHBIE TEMBI NIPEICTABIICHB] B YUEOHHUKE).

Pemate 3agaun. KonTposmpoBaTh pemieHue 3aaad caMuM U

JPYTMMH yHalUMHUCH.

2.2

DJIEKTPOMAarHuTHbHIE
KojeOaHus

JlaBaThb ompeeneHre MOHATHIA: AIEKTPOMArHUTHBIE KOJIeOaHusl,
KoJiebaTebHbIH KOHTYp, CBOOOIHBIE AJIEKTPOMArHUTHBIE
KoJIe0aHus1, agmoxoiebanus, aemoxoiedamenbHas

cucmema, BBIHYKJICHHBIC 2JIEKTPOMArHUTHBIE KOJICOaHMS,
MEPEMEHHBIN ANEKTPUUECKUN TOK, AaKTUBHOE

COTIPOTHUBIICHUE, UHOYKIMUBHOE CONPOMUBTIEHUE, EMKOCIMHOE
conpomueienue, NOJHOe CONPOMuUBIeHUe Yenu NepemeHHO20
mokKa, NEUCTBYIONIEE 3HAYEHNE CHIIBI TOKA, ICUCTBYIONIEE
3HAYCHHE HAMPSDKEHUS, TpaHchopmaTop, KodPPUIIUeHT
TpaHchopMaIuu.

N3o00paxkaTh cxeMy K0j1e0aTeIbHOTO KOHTYpa U ONTUCHIBATH
MIPUHITUTI €r0 PaOOTHI.

Pacnio3naBatb, BOCIIpOU3BOAUTH, HAOIIOJaTh CBOOOIHBIE
AJICKTPOMATrHUTHBIC KOJICOAHMUS, 8bIH)HCOCHHbLE
NeKMPOMASHUMHbBLE KOJeOAHUSL, Pe30OHAHC 8 Yenu NepemMeHH020
MmoKa.

AHanu3upOBaTh MPEBPAIICHUS SHEPTUH B KOJIEOATEIIBHOM
KOHTYpE TP JIEKTPOMArHUTHBIX KOJICOAHUSX.

[IpencraBisiTh B BUE TPaQUKOB 3aBUCUMOCTH JJIEKTPUUECKOTO
3aps/ia, CUJIbl TOKA U HAIIPSDKEHUS OT BPEMEHH IIPU CBOOOTHBIX
ANIEKTPOMArHUTHBIX Kosebanusx. Onpenensars no rpaguxy
KOJIe0aHUI XapaKTePUCTUKU: aMITUTYAY, IIEPUOJI U YaCTOTY.
1Iposooums anano2uio mexncoy mexaHudeckumu u
9NEKMPOMACHUMHBIMU KOJICOAHUSMU.

3anuceiBath popmyiny TomMcoHa. BEIUUCIATH ¢ TOMOUIBIO
dbopmynel ToMCOHA MEPHOJ U YACTOTY CBOOOTHBIX
ANEKTPOMArHUTHBIX KOJICOaHHIHA.

Onpenensats Nepuo/i, 4acToTy, aMIUTUTYAY KoJieOaHHil B
KOHKPETHBIX CUTyalusx. Mcciedoeams s1eKmpomMacHumHble
KonebaHusl.

Ilepeuucnsams ceoticmea agmokoebanull, aBmoxKo1edamenbHoul
cucmemvl. Ilpusooums npumepvl agmoro1ed6amenbHvix
cucmem, UCNONIL30BAHUS ABMOKOIEOAHUIL.

OOBACHATH MPUHIIMII MTOJTyYEHUSI IEPEMEHHOTO TOKA,
YCTPOMCTBO T€HEPATOPA MEPEMEHHOIO TOKA.

Ha3spiBaTh 0COOEHHOCTH MEPEMEHHOTO ANEKTPUIECKOTO TOKa Ha
Y4acTKe IENHU C PE3UCTOPOM.




Has3zvieams ocobennocmu nepemeHno20 31eKmpuieckoeo mokda
Ha yuacmke yenu ¢ KOHOeHCamopoM.

Has3zvieams ocobennocmu nepemeHno20 31eKmpuieckoeo moka
Ha yuacmke yenu ¢ Kamywro uHOYKmMueHOCmu.

3anuceiBaTh 3akoH OMa JiIs LIeNU EPEMEHHOTO TOKa.
HaxonuTh 3Ha4eHUS CUJIBI TOKA, HATIPSDKEHUS, aKTHBHOTO
CONPOTUBIIEHUS, UHOYKMUBHO20 CONPOMUBTEHUS, EMKOCIMHO20
conpomuenenus, NoIHO020 CONPOMUEIEeHUs 1IETIN IEPEMEHHOTO
TOKa B KOHKPETHBIX CUTYaIUX.

BberaucnsaTh 3HaYSHUS MOIITHOCTH, BBIJCIISIONICHCS B IISTTH
MEPEMEHHOTO TOKA, ICHCTBYIOIINE 3HAYCHUS TOKA H
HaATIPSDKEHUS.

Has3zvieams ycnosusi 603HUKHOGEHUS. pe30HAHCA 6 Yenu
nepemMeHH020 MOoKd.

OnuceiBaTh yCTPOMCTBO, MPUHIIUT JICUCTBHS U TIPUMEHEHUE
TpanchopmaTopa.

Buoruucnams koaghgpuyuenm mpancghopmayuu 6 KOHKpemuuix
CUMYayusx.

Haxomuts B mutepatype u HTepHeTe nHbOopMAaIIiio o
MOJTyYeHUH, TIepeiave U MCII0JIb30BaHUN IEPEMEHHOTO TOKa, 00
HCTOPHY CO3/IaHUS U TIPUMECHECHUHT

TpaHCHOPMATOPOB, UCNONBLIOBAHUU PE3OHAHCA 8 Yenu
nepemeHHo20 moka u o bopvbe ¢ HuM, ycriexax u nmpooiemMax
AIIEKTPOIHEPTETUKH.

Cocmasnsams cxemol npeoopaszosanus snepeuu na TOL u I'IC,
a makoce cxemy nepeoayu u nompeoieHus

9/1eKmposHep2ul, Ha3bIBaTh OCHOBHBIX MOTpeOuTeNei
ANEKTPOIHEPIUu. [lepeuuciames npuduHsl NOmeps SIHeP2UU U
B03MONCHOCMU O/ NOBbIULEHUS dhhekmusHocmu eé
UCNONIL30BAHUA.

Bectu quckyccuto o mofb3e U Bpeie dJIeKTPOCTaHIIHH,
apryMEeHTHPOBATh CBOIO MO3UIUIO, YMETh BBICIYIIUBAThH
MHEHUE JIPYTUX YYaCTHUKOB.

['0TOBUTH NMpe3eHTAIMH U COOOIIEHHUS IO U3YYEHHBIM TeMaM
(BO3MOXHBIE TEMBI ITPEACTABIICHBI B YUCOHUKE).

2.3

Mexannueckue
BOJIHBI

JlaBaTh ompenesieHne OHATHI: MeXaHU4YeCcKasi BOJIHA,
niorepeydHasi BOJIHA, POJI0JIbHAS BOJIHA, CKOPOCTh BOJIHBI,
JUTMHA BOJIHBI, (ha3a BOJIHBI, NI0CKAS 8OIHA, B0THOBAS.
NOBEPXHOCb, (YPOHM 8OJIHYL, 1YY, 3BYKOBAsl BOJIHA, TPOMKOCTh
3ByKa, BEICOTA TOHA, TEMOP, OTpaXeHUE, IPEIIOMIICHUE,
MOTJIONICHKE, UHTEephepeHIus, Juppakyus,

noApU3aYYUs MEXaHNIECKUX BOJIH, KOTEPEHTHBIE HCTOYHUKH,
CTOsYast BOJIHA, aKYCTUYECKUN PE30HAHC,
IUIOCKOTIOJIIPU30BaHHAas! BOJIHA.

[lepeuncasaTs cBoiicTBa MexaHMUYECKUX BOJIH. Pacro3HaBars,
BOCIIPOU3BOJIMTh, HAOJIIOJaTh MEXaHUYECKUE BOJIHBI,
HOTIepEeYHbIE BOJHBI, TPOJOJIbHBIE BOJIHBI, OTPAXKEHHUE,
IpeoMIIeHHUE, MOTJIOIIEHUE, HHTePPEPEHIINIO, Oudparyuio u
noasApu3ayuio MEXaHM4ecknx BoJiH. HazpIBaTh XapakTepuCcTUKU
BOJIH: CKOPOCTb, YaCTOTa, JUTMHA BOJIHBI, pa3HOCTH (a3.
OnpenensaTb B KOHKPETHBIX CUTYAIUsIX CKOPOCTH, YaCTOTHI,
JUTMHBI BOJIHBI, PA3HOCTH (a3 BOJIH.

3anucvisams u cocmagname 8 KOHKPEMHbIX CUMYAYUAX
YpasHeHue 2apMoHU4ecKoll bezyujel 80HbL.




Haxonuts B uteparype u MHTEepHETE HH(pOPMAIHIO O
BO30Y)KJICHUH, TIepe/iadye U MCII0JIb30BAaHUH 3BYKOBBIX BOJIH, 00
UCII0JIb30BAaHUU PE30HAHCA 3BYKOBBIX BOJIH B MY3bIKE U
TEXHHUKE.

Bectu nuckyccuio o moJib3e U Bpeie BO3ICHCTBHS HAa YEI0BEKA
3BYKOBBIX BOJIH, apT'yMEHTHPOBATh CBOIO MO3ULINIO, YMETh
BBICJIYIIMBATh MHEHUE JIPYIUX YYACTHUKOB.

['oToBUTH Npe3eHTaluu 1 cOOOIIEHUS 10 U3YYEHHBIM TEMam
(BO3MOJKHBIE TEMBI NIPEACTABIICHBI B YUEOHUKE).
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DNeKTpOMarHuTHBIC
BOJIHBI

JlaBaTp onpefeneHue NOHITHI: AIEKTPOMArHUTHOE MOJIE,
BHUXPEBOE AICKTPUIECKOE TOJIe, JICKTPOMATHUTHBIC BOJIHBI,
CKOPOCTH BOJIHBI, JUTMHA BOJIHBI, ()a3a BOJIHBI, BOJTHOBAS
MOBEPXHOCTh, (PPOHT BOJIHBI, JIYY, ITIOTHOCTH MIOTOKA
U3ITyYeHUS, TOYCUHBIA NCTOYHUK U3ITyICHHSI, OTPAKEHUE,
pesoMIIeHUE, MOTJIoNEHNE, UHTeppepeHus, udpaKuus,
MOTICPEYHOCTh, IMOJISIPU3AIINS AIEKTPOMArHUTHBIX BOJIH,
PaIMOCBS3b, PAIHOIOKAINS, AMIUTATY THAS MOTYJISIIHS,
nerekTupoBanre. OOBICHATH B3aUMOCBSI3b TIEPEMEHHBIX
3JIEKTPUYECKOTO M MAarHUTHOTO MoJiei. PucoBars cxemy
pacnpoCcTpaHeHus AINEKTPOMArHUTHOUM BOJIHBIL. [lepeuncinars
CBOWCTBA M XapaKTEPUCTUKH JICKTPOMArHUTHBIX BOJIH.
ObvacHams npoyeccvl 8 OMKPbIMOM KOJIeOamenbHOM KOHmMYpe,
APUHYUN USTIYYEHUS U PeSUCTNPAYUU DTIeKMPOMASHUMHBLX GOJIH.
PacrioznaBate, HaOIIOAATH AIEKTPOMArHUTHBIE BOJIHBI,
U3Ny4eHHe, MpUueM, OTpaxxeHHe, MpeoMIICHUE, TTOTJIONIEHHUE,
uHTephepeHITNIO, TUHPAKIINIO U TIOJISIPU3ALIUIO
3JIEKTPOMArHUTHBIX BOJIH.

BbIuncnsaTh B KOHKPETHBIX CUTYallUsIX 3HAUCHUS
XapaKTEPUCTHUK BOJIH: CKOPOCTH, YaCTOTHI, JUIMHBI BOJHBHI,
pasHoctu Bas, enyouny paduorokayuu.

CpasHusamv mexaHuueckue u 31eKmpoMacHUmMHble 80JIHbL.
Ob6vsCHAMb NPUHYUNDBL PAOUOCEA3U U MENeBUOCHUSL.
ObvacHAMb NPUHYUNDBL OCYUECMEIeHUs NPOYECCO8 MOOYIAYUU
u demexmupoganus. M306pasicams npunyunuaibHvle cxembl
paouonepedamuuxa u paouonpuémuura. Ocyuecmensimo
paouonepedayy u paouonpuém. OOvACHAMb NPUHYUNDL
nepeoauu u3006padicenus meienepeoamiuKom U NPUHYUnsl
npuéma uzoopas’iceHus menesuzopoM.

HccnenoBaTh CBOMCTBA AIEKTPOMArHUTHBIX BOJH C MIOMOIIBIO
MobOunpHOTO Tenedona. Ha3piBaTh U OMUCHIBATH COBPEMEHHBIE
CpEICTBA CBS3H.

Boigensats pons A.C. [lonoBa B U3y4eHUH 3IEKTPOMArHUTHBIX
BOJIH U CO3/IaHUU paguocBsi3u. OTHOCUTHCS C YBaXKEHHUEM K
yU€HBIM U UX OTKPBITUAM. OOOCHOBBIBATH BaXKHOCTh OTKPBITHS
ANIEKTPOMArHUTHBIX BOJIH JJISl Pa3BUTHS HAYKH.

Haxomuts B muteparype u MaTepuere nudopmariuio,
MO3BOJISIONIYIO OTBETUTH HA MOCTABJICHHBIE BOIIPOCHI 10 TEME.
PaGotate B mape u rpyIie npu pelieHny 3a1a49 U BBIMOJTHEHUN
NPaKTUYECKUX 3aJaHuil. Haxooums 6 iumepamype u
Unmepneme unghopmayuro o 8030yscoenuu, nepeoade u
UCNONb308AHUU DTIEKMPOMACHUMHBIX 80H, 00 onvimax I epya u
Ux 3HaveHu.

Bectu quckyccuio o moib3e U Bpenie UCTIOIb30BaHUS
YeJI0BEKOM 3JIEKTPOMArHUTHBIX BOJIH, apTyMEHTHUPOBATh CBOIO




MO3ULUIO, YMETh BBICIYIIMBATh MHEHUE IPYTUX YUYACTHUKOB.
'oTOBUTE Mpe3eHTAMU U COOOLICHHS IO U3YYCHHBIM TeEMaM
(BO3MOXKHBIE TEMBI TIPEACTABICHBI B y4eOHUKE).

Onruka
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CBETOBEBIE BOJIHEL
I'eomerpuueckas u
BOJIHOBAs OIITHKA

11

JlaBaTh ornpeneneHue MOHATHI: CBET, TEOMETPUYECKas ONTHKA,
CBETOBOH J1Iy4, CKOPOCTb CBETA, OTPAKEHHUE CBETA,
IIPEJIOMIIEHUE CBETA, ITOJIHOE OTPAKEHUE CBETA, YIOJI MAa/ICHHUS,
yroJ1 OTPa)KE€HUsl, YroJl MPEJIOMIIEHUS, OTHOCUTEIbHBIN
N0Ka3aTeib NPEeJIOMIIEHHUs], aOCOTIOTHBIN TOKa3aTelb
npeIoMIIeHUs, TNH3a, (POKyCHOe

paccTOsiHUE JIMH3bI, ONITUYECKas CUJIA JIMH3bI, IUCIEPCUs CBETA,
uHTepdepeHIus cBeTa, UPpaKkius cBeTa, AMPpaKIIMOHHASL
pELIETKA, MOISPU3ALUS CBETA, ECTECTBEHHBIN CBET,
MJIOCKOTIOJIAPU30BAHHBIN CBET.

OnuceiBaTh METO/IbI U3MEPEHUSI CKOPOCTH CBETA.

[TepeunciiaTs CBOKWCTBA CBETOBBIX BOJIH.

PacnioznaBatk, BOCIpOU3BOANUTh, HAOIIOAATH PACIPOCTPAHEHUE
CBETOBBIX BOJIH, OTPAXKEHHUE, IPEIIOMIICHUE, MTOTJIOIIEHNUE,
JTUCTIEPCHI0, MHTEphEpEeHITNIO, TU(PAKIIUIO U TIOJISTPU3AIIUIO
CBETOBBIX BOJIH.

®opmynupoBaTh NPUHLIMN [ TOMTeHca, 3aKOHbI OTPAKEHUS U
MIPEJIOMJIEHHUS CBETA, TPAHUIIBI UX TPUMEHUMOCTH.

CtpouTh X0/ Ty4ya B INIOCKOTIAPAJICNIbHOM MIaCTUHE,
TPEYroJbHOM MPU3ME, IIOBOPOTHOM IIpH3Me, 000paurBaromen
MpU3Me, TOHKOU JINH3E.

CtpouTth n300pakeHUE MpeaMeTa B IMJIOCKOM 3€pKaie, B TOHKOU
JIMH3E.

[lepeuncnaTh BUABI IUH3, UX OCHOBHBIE

XapaKTEPUCTUKN — ONTUYECKUN LIEHTP, TJIABHAsI ONTUYECKas
oCb, (hoKyc, onTHUECKas CUJa.

Ornpenenarb B KOHKPETHOM CUTyalluy 3HAYEHUS yria MaJeHHs,
yrila OTPAKEHHUsI, yriia IPeIOMIICHUs], OTHOCUTEIBLHOTO
MoKazareJsi MPeoMIIeHHs], AaOCOTOTHOTO MOKAa3aTesl
IpeoOMIICHUs, CKOPOCTH CBETa B Cpejie, POKYCHOTO
paccToOsIHUS, ONTUYECKOM CHUJIBI JINH3bI, YBEJIMUEHUS JINH3bL,
nepuoa 1udpaKuoOHHON

PEIIETKU, MOJI0KEHUS UHTEPPEPEHIINOHHBIX U
TUPaKIIMOHHBIX MAKCUMYMOB U MUHUMYMOB. 3alHChIBAaTh
dbopMyny TOHKOH JIMH3BI, pACCUUTHIBATh B KOHKPETHBIX
CUTYALUSIX C €€ MOMOIIbIO HEU3BECTHBIE BEJIMUNHBI.
OOBACHATH NMPUHIIMIT KOPPEKIIMU 3PEHUS C IIOMOIIBIO OYKOB.
DKCIEPUMEHTAIBHO ONPEAEIIATH I0KA3aTENb IPETOMICHUS
cpenbl, pOKycHOE paccTOsIHME coOMparoreit

U pacceusarowjeri JIUH3, IJIUHY CBETOBOU BOJIHBI C TIOMOIIBIO
TU(PPaKIUOHHON PEETKH, OyeHUusams UHGOPMAYUOHHYIO
émkocmov komnaxkm-oucka (CD).

Ilepeuucnams obracmu npumenenuss unmepghepenyuu ceema,
oughpakyuu ceema, norApuzaYUU ceema.

HccnenoBaTh 3aBUCUMOCTB YIJIa MPEIOMIICHUS OT YIJia
NaJICHUS, 3aBUCUMOCTh PACCTOSIHUS OT JIMH3BI 10 U300pasKeHUs
OT PacCTOSIHUA OT JIMH3BI JI0 MPEIMETA.

[IpoBepsATh TUNIOTE3BI: YTOJ MPEIOMIIEHUS TPSIMO
PONOPLUOHAJIEH YTy MAJICHUS, NPU NIOMHOM CLOHNCEHUU 08YX
JIUH3 ONMUYecKue CUibl CKIa0bl8aAOmCcsl.




KonctpyupoBaTh MOIEIH TENECKOTIA W/UIIM MHUKPOCKOTIA.
PaboTaTs B mape ¥ rpyrie npu BHIOTHEHUN PAKTHUYECKUX
3a/laHuH, BBIIBIKEHUM TUIIOTE3, pa3pabOTKE METO/I0B
IIPOBEPKU THIIOTES.

IInanuposamsv desimenbHOCMb NO 8bINOTHEHUIO U 6bINOTHAMD
UCCNIe008aHUSL 3A8UCUMOCIU MENHCOY PU3UYecKUMU
BENUYUHAMU, IKCNEPUMEHMAIbHYIO NPOBEPKY UNOMESbl.
Haxonuts B mutepatype u UurepHere uHbopmaruo o
ouorpadusx U. Hetotona, X. 'tolirenca, T. FOnra, O.
®penens, 00 UX Hay4HbIX padoTax, O 3HAYEHUH UX padoT AJs
COBPEMEHHOM HAYKH.

Bricka3biBaTh CBOE MHEHHE O 3HAUEHUU HAYYHBIX OTKPBITUH U
pabot no ontuke U. Hetotona, X. ['toiirenca, T. FOnra, O.
®penens. Bocipunumars, aHaIU3UpOBaTh, IepepadaThiBaTh U
IPEIbABIATH HHPOPMALIMIO B COOTBETCTBUH C OCTAaBJICHHBIMU
3a/1a4yaMU.

BrienaTh OCHOBHBIE MOJIOKEHUS KOPIYCKYJIIPHON U BOJTHOBOM
Teopuii cBeTa. Y4acTBOBATh B OOCYKJIEHUH 3TUX TEOPUN U
COBPEMEHHBIX B3IJIS10B HA IPUPOTY CBETA.

Ykazvieams epanuyvl npumenumocmu 2eomempuieckou
ONnmuKu.

['oToBUTH Mpe3eHTaly 1 COOOIICHUS [0 U3YYEHHBIM TEMam
(BO3MOJKHBIE TEMBI NIPEICTABIICHBI B yUEOHHUKE).

3.2 | Uznyuenue u JlaBaTh onpeieieHue MOHATHIL: TEIJIOBOE U3JIyYCHUE,
CHEKTPBI 3IEKTPOJIFOMUHECHEHIINS, KATOOJIFOMUHECLEHIINS,
XEeMHWJIIOMUHECHEHIUS, (POTOTIOMUHECLICHLIUS, CHIOUHOU
cnekmp, TUHeuuamvlii CHeKmp, noJa10Cambvlil CNeKMp, CHeKmp
NO2NOWeHUsl, CNeKMPATbHbLUL AHATU3.
[lepeuncnaTh BUABI CHEKTPOB.
PacnioznaBarse, 6ocnpouzeooums, HaOMOAATH CIIOLUIHOM
CIIEKTp, JIMHEHYATBIN CIEKTP, MOJIOCATHIN CIEKTP, CIEKTP
W3JIy4E€HHS U TIOTJIOLIECHHUS.
Hszo00pascamsb, 06vbACHAMb U AHATUIUPOBAMN KPUBYIO
3aucumMocmu pacnpeoeienus dIHepeUU 8 cnekmpe abcoomHo
uéprnoeo mena.
[lepeuncnaTh BUABI 3EKTPOMATHUTHBIX U3JIy4eHUH, UX
HMCTOYHHMKH, CBOMCTBA, IpuMeHeHue. Mcnob30BaTh mkamy
3JIEKTPOMAarHUTHBIX BOJIH. CpaBHMBATh CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH Pa3HbIX JUANIa30HOB.
4 OcHoBBI
CHelUaJIbHON TEOpUHU
OTHOCHUTEIIbHOCTH
34. | OcHOBBI JlaBaTh omnpeneneHue MOHATHIA: COOBITHE, OCTYIIAT,
1 CHelUaIbHON TEOpUHU coOcTBeHHasl HHepIMaibHas CUCTEMa OTCYETa, COOCTBEHHOE
OTHOCHUTEIbHOCTH BpeMsi, COOCTBEHHAs JUTMHA TeJa, Macca MOKOs, HHBAPUAHT,
(CTO) SHEPTUs OKOS.

ObwvsicHamb NPOMUBOPeEUUsL MeHCOY KIACCUYECKOU MEXAHUKOU U
anexmpoounamuxou Makceenna u npuuunst nossnenus CTO.
®opmynuposats nocrynatsl CTO.

®opmynmupoBaTh BeiBoAbI U3 octyiaatoB CTO u obwsacuamo
penamugucmckue 3¢ghekmsi cokpaujenus pazmepos meia u
3ameOneHUss BpeMeHU MeNcOy 08YMsl COOBIMUIMU C MOYUKU
3peHUst 08UNCYWeliC CUCmeMbl Omc4éma. AHaTU3UPOBATh




(bopMyIy pelITUBUCTCKOTO 3aKOHA CI0KEHUSI CKOPOCTEH.
1Iposooums mwicienHvie SIKCnepuUMenmol, NOOMBEEPAHCOaloujue
nocmynamol CTO u ux cneocmsusi.

Haxooums 6 konkpemmoti cumyayuu 3HavyeHusi Ckopocmeti mei
6 CTO, unmepsanos apemeru mexncoy coovimusamu, OIUHy meid,
9Hep2UIo NOKOs 4acmuybl, NOAHYIO IHEP2UIO YACUYDL,
DPeNAMUBUCICKUL UMNYTILC YACTUYDL.

3anuchIBaTh BRIPAKEHUE JUISl SHEPTUU NOKOS U HONHOU
9Hepaul YacTull.

W3narath cyTh npuHIUIIA COOTBETCTBHUS.

Haxomuts B tuteparype u aTepHeTe nHGopmaruio o Teopun
a¢upa, 00 SIKCIIEPUMEHTaX, KOTOPBIE MPUBEIU K CO3aHUIO
CTO, 00 OTHOCUTENBEHOCTH PACCTOSHUI U TPOMEKYTKOB
BpeMeHH, 0 Ouorpadpuu A. DifHmTeiiHa. Bbicka3biBaTh CBOE
Muenue o 3HaueHun CTO asst coBpeMeHHOM HaYKH.

['oToBUTH Npe3eHTalu U COOOIIEHUS [T0 U3YYEHHBIM TEMam
(BO3MOJKHBIE TEMBI NPEJCTABIECHBI B YUEOHHKE).

KBanroBas gusuka
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CBeTOBbIE KBAHTEI

JlaBaTh omnpeneneHue noHATHI: PoTodPPeKT, KBaHT, TOK
HACHIIEHUS, 3aJIepKUBAOIee HAMIPSHKEHHUE, paboTa BBIX0/Ia,
KpacHas rpanuinia Gotodddexra.

Dopmynuposame npeomem u 3a0aiu K8AHMOBOU PU3UKU.
PacnioznaBate, HaOMI0AATh sABIIeHUE POTOAIPPEKTA.
OnuceiBath onbITEl CTOJIETOBA.

®opmynupoBaTh runotesy [lnmanka o KkBaHTax, 3aKOHBI
doTorddexra.

AHanu3upoBath 3aKOHBI poTodddexTa.

3anuchIBaTh U COCTABIISITh B KOHKPETHBIX CUTYaLIUsIX
ypaBHeHUe DWHIITeHHA s (oTod(PdeKrTa u HaXOIUTh C €ro
MOMOIUIbIO0 HEM3BECTHBIEC BETHUUNHBI.

BbruncnsaTh B KOHKPETHBIX CUTYallUsAX 3HAUCHUS
MaKCHMaJbHOW KHHETUYECKOU SHEPTrUuu (POTOIIEKTPOHOB,
CKOPOCTH (OTOIEKTPOHOB, pabOThI BHIX0O/IA, 3aIHPAIOIIETO
HANPSDKEHUS, YaCTOTHI U JUTMHBI BOJIHBI, COOTBETCTBYIOLIUX
KpacHO# rpanuiie Gororddekra.

[TpuBOoAMTH IPUMEPHI UCTIOJIB30BaHUsA (HoTOdIPdeKTa.
OOBACHATH CYTh KOPIMYCKYJISIPHO-BOJIHOBOTO JTyalu3Ma.
OnuceiBath onbITH JIebeneBa o M3MEepEeHHIo 1aBIECHUs CBETa U
oTbITHl BaBuiioBa no onrtuke.

Onucwieams onvimul no Ougparyuu 1eKmpoHos.
@opMyIHPOBATH COOTHOILIEHUE HEOTIPEAEIIEHHOCTEN
['eitzenbepra u 0OBSACHATH €0 CYTh.

Haxonuts B muteparype u Uatepuere nndopmanmio o padborax
CroneroBa, JlebeneBa, Basunosa, I[lnanka, Komnmona, oe
bpouina.

Briaenars posib poCCHICKUX YUEHBIX B UCCIEA0BAHUH CBOMCTB
CBeTa.

[IpuBOAUTE TPUMEPHI OMOTOTHYECKOTO U XUMHUYECKOTO
JICCTBUS CBETA.

['oTOBUTH Mpe3eHTaIluU 1 COOOIICHHUS TT0 U3YYCHHBIM TEMam
(BO3MOKHBIE TEMBI MIPEICTABICHBI B yYCOHUKE).

5.2

AToMHas pu3uKa

I[aBaTL ONPpCACIICHUC MOHATHUN: aTOMHOE AApo,
3HepFeTI/I‘-IeCKI/II7I YPOBCHb, SOHEPTUA UOHU3ALIUN, CNOHMAHHOEe
usjlyieHue ceemad, 6blHy9de€HHO€ Uusjlyderue ceema.




OnuceiBath onbITH Pe3epdopa.

OnuceiBaTh U CpaBHUBATh MOJEM atoMa ToMcoHa u
Pesepdopna.

PaccmarpuBats, nccine10BaTh U OIMCHIBATh JIMHEWYAThIE
CIIEKTPBI.

®opMyIMpoBaTh KBaHTOBBIE ITOCTYJAaThl bopa.

OOBACHATH TMHENYAThIE CIEKTPBI AaTOMa BOJOPO/Ia Ha OCHOBE
KBaHTOBBIX MOCTYJIATOB bopa.

PaccuntbiBaTh B KOHKPETHON CUTYallMM YaCTOTY U JUIMHY
BOJIHBI UCITyCKaeMOTo ()OTOHA PH IEPEX0JIE aTOMa U3 OJTHOTO
CTallMOHAPHOI'O COCTOSIHUS B APYrO€, SHEPTHI0 HOHU3ALUU
aTOMa, 6bIYUCTAMb 3HAYEHUS PAOUYCO8 CMAYUOHAPHBIX OpOUmM
9NEeKMPOHOE 8 AMOME.

Onucvleams ycmpoucmeo u 00bACHAMb NPUHYUN OeUCMBUs.
J1a3epoe.

Haxonuts B muteparype u HTepHeTe cBenenus o akrax,
MOJITBEPIKIAIOLIUX CIOKHOE CTPOEHUE aToma, 0 paboTax
YUEHBIX IO CO3JJaHUIO MOJIEJIU CTPOEHUS aTOMa, NOJIYYEHUIO
BBIHYIHCOEHHO20 U3LYYeHUs, O IPUMEHEHUH J1a3epoB B HAyKe,
MEJUIIHE, TPOMBIIIJIEHHOCTH, OBITY.

BreiensaTe posib pOCCHMCKUX YUEHBIX B CO3JJaHUN U
HCIIOJIb30BaHUH JIa3€POB.

['oToBUTH Mpe3eHTalu U COOOIICHUS [T0 U3YYEHHBIM TEMam
(BO3MOJKHBIE TEMBI NIPEACTABIIECHBI B YUEOHHKE).

5.3

du3uka aTOMHOTO
spa

JaBaTh onpeienieHus MOHITUI: MaCCOBOE YUCIIO, HYKJIOHBI,
SIICPHBIC CHITBL, BUpMYaibhble yacmuybsl, 1e(eKT Macc, JHePTUs
CBSI3H, YACIbHASI SHEPTHS CBS3H aTOMHBIX sIEP,
PaMOaKTHBHOCTbD, AKMUBHOCTb PAOUOAKIMUBHOZO

sewecmaa, IEPUO]T TIOJTypaciajia, HCKyCCTBEHHAs
PalMOaKTHBHOCTD, SACPHBIC PEAKIIH, JHEPTETHUECKHI BHIXO]T
SICPHOW PEAKIINK, LIEMHAs sIepHas peakius, KodQpPUIueHT
pa3MHOXKEHHSI HEHTPOHOB, KPUTHYECKAst Macca, PeaKTOPhI-
Pa3MHOKUTEIIH, TEPMOSIICPHAST PEaKITHUSI.

CpaBHUBATh CBOMCTBA MPOTOHA U HEUTPOHA.

OnwuchIBaTh MPOTOHHO-HEHTPOHHYIO MOJIEIB S/Ipa.
OmnpenensaTh cOCTaB siAep Pa3IHYHBIX AIEMEHTOB C IIOMOIIBIO
tabnuibl MenzeneeBa. Mi300paxkaTh U YMTaTh CXEMbI aTOMOB.
CpaBHUBATH CHITY SIEKTPUUYECKOTO OTTAJIKMBAHUS IPOTOHOB U
CHITY CBSI3M HYKJIOHOB B sijipe. [lepeuucnsims u onucvlgams
ceoticmaa s0epuvix cul. O0vbACHAMb 0OMEHHYI0 MOOeb
83aUMOO0eUCMBUSL.

Beraucsare aedekt mMace, JHEpPruio CBSI3U U YICIbHYIO
SHEPTUIO CBSA3M KOHKPETHBIX aTOMHBIX siiep. AHATU3UPOBATh
CBSI3b yJIENIbHOM SHEPTUHU CBSI3U C YCTOMUMBOCTBIO SAEP.
[TepeuncisTh BUABI paJUOAKTUBHOTO pacilaga aTOMHBIX siep.
CpaBHuBath CBOICTBa anbda-, 6eTa- U raMMa-u3ITydeHH.
3anucvieamsv npasuna cmewjeHUs NpU paouoaKmMueHvLX
pacnaodax. Onpedenams dieMeHmul, 00pa3yIowuecs 6
pesyrvmame paouoaxKmueHvlx pacnaoos.

3anuceIBaTh, OOBSICHITH 3aKOH PaJIMOAKTUBHOTO pacmaja,
yKa3bIBaTh TPAHUIIBI €r0 TPUMEHUMOCTH. ONpeeNnsTh B
KOHKPETHBIX CUTYaIlUsAX YHACIO HEPACTIABIIUXCS SJIEP, YUCIIO
pacnaBIIUXCS s/Iep, NepUOJT OTypacnaia, akmueHoCb
sewecmsa.




Ilepeuucnams u onucvieams Memoovl HAONIOOEHUS U
peaucmpayuu dnemenmapHuix yacmuy. Habniooams mpexu
anvgha-uacmuy 6 kamepe Bunvcona. Pecucmpuposams sioepvie
uznyuenus ¢ nomowvio cuémuuxa I eticepa. Onpedensims
UMNYTILC U DHEP2UTO YACTNUYbL NPU OBUNCEHUU 8 MACHUMHOM
noze (no pomoepaghusim).

3anuchIBaTh sA€pHbIE peakuu. OnpeaensTh PO yKThl
SIIEPHBIX peakuni. PacCunThIBaTh SHEPTUYECKUI BBIXO
SIICPHBIX PEAKIIUH.

OnuceiBaTh MEXaHU3MBI JIEJICHUS P U LIETHOMN S1epHOM
peakuuu. CpaBHUBATH SIIEPHBIE U TEPMOSIIEPHBIE PEAKIINH.
ObvsicHAMb NPUHYUNDBL YCMPOUCMEA U pabOmvl 10ePHbIX
peaxmopos. Y4acTBOBaTh B 00CYXJIEHUU MTPEUMYIIECTB U
HEJIOCTATKOB SIICPHON YHEPIE€TUKH.

AHanuzuposams onacHoCcms A0EPHLIX U3LYYEHUL OIS HCUBLIX
OpP2aHU3MOS8.

Haxomuts B muteparype u lHTepHeTe cBeeHns 00 OTKPbITUH
POTOHA, HEUTPOHA, PAIMOAKTUBHOCTH, O MOJIyYEHUU U
WCIIOJIb30BAHUHU PA/IMOAKTUBHBIX H30TOMOB, HOBBIX
XUMHUYECKUX DJIEMEHTOB.

Boiaensats poiib pocCHICKUX YUEHBIX B UCCIIEOBAHUSIX
aTOMHOTO $ipa, OTKPBITUH CIIOHTAHHOTO JIEJICHUS AJIEp ypaHa,
Pa3BUTHUHU SJEPHOI SHEPTETUKHU, CO3/IaHUU HOBBIX H30TOTIOB B
OUSUN (O6benHEHHBIN HHCTUTYT SJIEPHBIX UCCIIEI0BAHUM B T.
IyOne).

['0TOBUTH NMpe3eHTAIMH U COOOIIEHHUS IO U3YYEHHBIM TeMaM
(BO3MOXHBIE TEMBI TIPEACTABICHBI B YUCOHHUKE).

5.4

DJieMeHTapHbIe
YaCTUILIbI

JlaBatp omnpeeneHre MOHATUI: aHHUT WSS, JIeNMOHbI,
aopoHvl, Keapx, 2ntooH. IlepedncnsaT OCHOBHBIC CBOMCTBA
3JIEMEHTAPHBIX YaCTHII.

BreimensaTs rpynimsl 3JeMEeHTapHBIX YaCTHII.

[TepeuncnaTh 3aKOHBI COXpaHEHUS, KOTOPHIE BBITIOTHSIIOTCS TIPH
npeBpamieHusX yactuil. OnuchIBaTh MPOLECCH aHHUT UITSIITTHI
YACTHI[ U aHTUYACTHI] U POXKJICHUS dJIEKTPOH-TIO3UTPOHHBIX
nap.

HazwiBaTh 1 cpaBHUBATH BUABI ()YHIAMEHTAIBHBIX
B3aUMOCUCTBHIA.

OnuceIBaTh pOiib YCKOPUTENEH B H3yYSHUH 3JI€MEHTAPHBIX
yacTull. Hazvieams ocHoGHblE 6U0bI YCKOpUMeell
9eMEeHMAPHBIX YACMUY.

Haxonuts B muteparype u lHTepHeTe cBeneHus 00 HCTOpUH
OTKPBITHSI 3JIEMEHTAPHBIX YACTHII, O TPEX ATarax B pa3BUTUU
(U3MKH 27IeMEHTapHBIX YaCTHII.

OnuceiBaTh COBPEMEHHYIO (PU3UYECKYIO KAPTUHY MHpA.
['oToBUTH Mpe3eHTalluu 1 COOOIICHHS TT0 U3yYCHHBIM TeMaM
(BO3MOJKHBIE TEMBI MIPEACTABICHBI B yUYEOHUKE).

Crpoenue
Bcenennon

6.1

ConHe4yHas cHCTeMa.

JlaBath omnpenieneHue NOHATUN: HebecHas cghepa, FKIUnmuKa,
HebeCHblll IK8AMOp, NONIOC MUPA, 0Cb MUpA, Kpye CKIOHEHUs,
npAMOe 80CX0HCOeHUe, CKIOHEeHUe, NAPAIAKC, TIapcek,
ACTPOHOMMYECKAS €AMHUILIA, TIEPUTENNH, apenii, COTHEUHOE
3aTMEHUE, JIYHHOE 3aTMEHHE, IIJIaHEThl 36MHOM TPYIIIIHI,




IUTAHETHI-TUTAHTHI, aCTEPOU, METEOP, METEOPHUT, PoTochepa,
CBETHMOCTb, IPOTYOEpaHell, nyibcap, HellmpoHHas 36e30d,
uépHas Ovipa, TPOTO3BE3/1a, CBEPXHOBAS 3BE3/1a, TAJIAKTHKA,
KBa3ap, KpacHOE CMeEIeHUE, TeopHs boIbIioro B3peiBa,
BO3pacT BcenenHoil.

Hab6monats JIyHy U TUTaHETHI B TETIECKOIL.

Brigensats oco0eHHOCTH crcTeMbl 3emis-JIyHa.
PacrnioznaBate, Mo1enMpoBaTh, HAOIIOATh JIYHHbIE U
COJIHCYHBIC 3aTMEHHUSI.

OOBACHATH NPUITUBBI U OTIUBBI.

Dopmynuposamsv u 3anucvieams 3axonvl Kennepa.

6.2

CoJIHIIE U 3BE3/IBI

OnuceiBath cTpoeHue CoJIHEYHON CUCTEMBI.

[TepeuncisiTh MIIAHETH U BUIBI MAJTBIX TEIL.

OnuceiBath ctpoerune CoJHIla.

Ha6nronaTte conreunslie nsitTHa. CoOr01aTh MpaBwiia
6e3omnacHocTH npu HaOmoAeHU CoHIIa.

[TepeuncisiTh THITHYHBIC TPYIIIHI 3BE3], OCHOBHBIC (DM3HUSCKUC
XapaKTEPUCTUKU 3BE3I.

OnuceIBaTh 3BOJIIOIHUIO 3BE3]T OT POKICHHS JO CMEPTH.
HaspiBath cambie sipkue 3BE3/IBI M CO3BE3IHS.

6.3

Crpoenue
Bcenennoi

[TepeuncisiTh BUIBI TaJJaKTHK, OIMUCHIBATH COCTaB M CTPOCHUE
ranakTuk. Beiiensate Mueunsiii [yt cpeau Apyrux rajakTHK.
Onpenensats mecto CoJTHEUHOU CUCTEMBI B [ anakTuke.
OreHUBaTh TOPSAIO0K PACCTOSHUH JI0 KOCMHYECKUX 0OBEKTOB.
OnuceIBaTh CyTh KPaCHOTO CMEIIEHHUS U €T0 UCIIOJIb30BaHNe
IPU U3YYEHUU TATAKTHK.

[TpuBOIUTH KpaTKOE M3N0XKeHUe Teopun bosbiioro B3psiBa u
TEOpUH paclupsroniercs BeeneHHom.

ObvacHaAmb cymv NOHAMUL «MEMHASA MAMEPUSLY U «MEMHASA
IHepausy.

Tlpusooumov npumepol UCNONL308AHUSA 3AKOHO8 PUUKU 0I5
00BACHEHUsL NPUPOOLL KOCMUUECKUX 00BEKMO8.

PaGotate B mape u rpyrie npu BbIIIOJHEHUH TPAKTUYECKUX
3aJaHUH.

Hcnonws3oBate MHTEpHET JUIsI MOKMCKA N300payKeHUN
KOCMUYECKHX 00BEKTOB M HHPOpMAaIK 00 UX 0COOEHHOCTSIX.

IToBTOpEHME

Pezeps

Ilepeyenb J1a00PATOPHBIX PadOT

Tema

Jara

11 kiaace

HaOnronenue neiicTBUs MAarHUTHOTO MOJIS HA TOK

HBy‘-IeHI/Ie SABJICHUA BHCKTpOMaFHI/ITHOﬁ HHAYKINHN

OmnpenencHue yCKOPEHUs CBOOOHOTO A ICHHS TIPH TTOMOIIN
MasiTHUKA

I/I3MepeHHe IMOKa3aTCJId MPCIIOMIICHHA CTCKIIA

Onpenenenue oNTUYECKON CUITbl M (POKYCHOT'O pacCTOSHUS
coOuparoIieil TUH3bI

M3mepenne qirMHbl CBETOBOUM BOJIHBI

Onenka nHdopManrioHHo éMKOCTH KoMnakT-aucka (CD)




E

| HaGmoieHue CIUIOMIHOTO M TMHEHYATOr0 CIIEKTPOB

IlepeyeHb KOHTPOJIBbHBIX Pa0d0T

Ne Tema Jlara
n/n
11 kaacc
1 MarauTtHoe nosie. DJIEKTPOMArHUTHAS UHAYKIIUS
2 Kosebanus u BOJIHEBI
3 Onrtuka
4 KBanToBas ¢usnka
KanennapHo-temaTnyeckoe njaHupoBaHue Mo pusnke
11 kaacce
Ne Ne Tema ypoxka Komuu | Tara IIpum | [Mapa-
n/n ypo €CTBO edyaH | rpa¢
Ka gacoB | Ilo ITo ue
mia"ny | ¢akry
1. OCHOBBI YJIEKTPOAUHAMUKH 9
(mpoxoJIKeHune)
1.1 MarnuTHoe 1oJie 5
1.11 |1 MarnutHoe nosie. Muaykumst 1 I1.1
MAarHUTHOTO ITOJIS.
112 |2 JlabopaTtopnas padora Ne 1 «HaGmronenue 1
JIEHCTBUS MArHUTHOTI'O ITOJIS Ha TOKY.
113 |3 Cuna Amrmepa. 1 I1.2
114 |4 JlelicTBE MarHUTHOTO ITOJIST HA 1 I1.4
JBHOKYIIYIOCS 3apsHKEHHYIO YaCTHILY.
Cuia JlopeHua.
1.15 |5 Mar=uTHbIE CBOIICTBA BEI[ECTBA. 1 I1.6
1.2 JJIEKTPOMATHUTHASI HHAYKIMS 4
121 |6 DIEeKTpOMAarHuTHask MHIYKIIUS. 1 I1.7-8
Marnutssii notok. [Ipasuio Jlena.
3aKOH 3JICKTPOMAarHUTHOM WHIYKIINH.
122 |7 JlaboparopHas padota Ne 2 «3yueHue 1
SIBJICHUS QJIEKTPOMArHUTHOM WHIYKIIUNY.
123 |8 SIBneHne caMOMHIYKIUH. 1 I1.11
NHayKTUBHOCTH. DHEPTUs MarHUTHOTO
IOJIsS TOKA.
124 |9 KonTtponsHas padota Nel mo reme 1
«MarauTHoe noJje. DIeKTpoOMarHuTHas
WHTYKIHSIY.
2 Kose0anus u BOJHBI 17
2.1 Mexannuyeckue Kojed0aHus 3
211 |10 CBoOoHbIe KOeOanus. 'apmMoHnYecKue 1 I1.13-14
KoJIeOaHusl.
212 |11 JlaGopatopHas pabora Ne 3 «Onpenenenue 1




YCKOpEHUsI CBOOOHOTO TaICHUS TIPH
IIOMOIII MasiTHUKaA».

213 |12 3aryxaromue U BhIHYK/ICHHBIE KOJIeOaHusl. I1.16
Pe3onanc

2.2 JIEKTPOMarHuTHbIEe KoJIeOaHusi 6

221 |13 CB00OOAHBIC ANEKTPOMATHUTHBIE I1.17-19
Kosebanus. ['apMoHHUEeCcKHe
AIIEKTPOMArHUTHBIE KOJICOAHUS B
KosiebaTenbHOM KOHTYype. Popmyra
TomcoHa.

222 |14 [lepemMeHHBIH ANIEKTPUUECKUM TOK. I1.21
Pesucrop B ienu nepeMeHHoro Toka.

223 |15 KonpneHncarop u karyika HHIyKTUBHOCTU I1.22
B IIENH MIEPEMEHHOT0 TOKa

224 |16 Pe3oHaHC B ayieKTpUUecKO 1enw. I1.23

225 |17 ['enepaTop nepeMeHHOro ToKa. I1.26
Tpancdopmatop.

226 |18 [IpousBocTBO, epenava u I1.27
MOTpeOJICHNE IIEKTPUIECKON SHEPTUU

2.3 MexaHuvecKkne BOJHBI 3

231 |19 BonHoBble siBieHMs. XapaKTepUCTUKU I1.29
BOJIHBL.

232 |20 3BYKOBBIE BOJIHBI. I1.31

233 |21 Wnrtepdepennus, nudpakuus u I1.33
NOJIAPU3ALIMS MEXaHUUECKUX BOJIH.

2.4 DJIEKTPOMATHUTHBIE BOJIHbI 5

241 |22 DNIEeKTPOMarHuTHOE TOJIE. I1.35
ONeKTpOMarHUTHas BOJHA.

242 |23 Nzobperenune paano A. C. [TonoBsiM. I1.36-38
[Tpuniumne! paguocBsazu. Monynsus u
JIETEKTUPOBAHUE.

243 |24 CBO¥CTBA DJIEKTPOMAarHUTHBIX I1.39-40
BOJIH. PacripocTpaneHue paguoBOJIH.
Pagnomnoxarnus.

244 |25 ITousarue o reneBuneHnn. Pazsurue [1.41-42
CPEACTB CBS3H.

245 |26 KonTtponsHas padora Ne2 o teme
«KonebaHus 1 BOJHBIY.

3. OnTnka 13

3.1 CaeTtoBble BOJIHBI. 'eomeTpuyeckas u 11
BOJIHOBAsI ONITHKA

311 |27 Ckopocts cBera. [Ipunnun ['toliresca. 11.44-45
3aKOH OTpaKEeHHUs CBETA.

3.12 |28 3axkoHbI npenoMieHus ceera. [TomHoe I1.47-48
OTpa)KE€HHUE CBETA.

3.13 |29 JlaGopatopHnas pabota Ne 4 «M3mepenune
MIOKa3aTess MPEIOMIICHHSI CTEKJIa.

3.14 |30 JIunssl. [Toctpoenue n3obpaxxeHuil B I1.50-51
nuH3e. opmysna TOHKOH JIMH3BL.
YBe/In4YeHue JIMH3BI.

3.15 |31 JlaGopatopHas pabota Ne 5 «Onpenenenue
ONTUYECKOH CHIIBI U (POKYCHOT'O
paccTosiHMsI COOMpAIOLIeH JTMH3bI»

3.16 |32 Hucnepcus ceera. HTepdepennus crera. I1.53-54




3.1.7 |33 Hudpakaus ceeta. Judpakimontas I1.56-58
peLéTKa.

3.18 |34 Jlaboparopuas padota Ne 6 «3mepenue
JUTUHBI CBETOBOM BOJIHBD.

319 |35 Jlaboparopuas pabota Ne 7 «Ouenka
MH(POPMAIIMOHHON EMKOCTH KOMIIAKT-
qucka (CD)».

3.1.10 | 36 Pemenue 3ama4 mo teme «MaTEpdepenuns
1 1udpakys CBETay.

3.1.11 | 37 [TonepeyHOCTh CBETOBBIX BOJIH. I1.60
[lonspuzanus ceera.

3.2 H3aydeHune u cneKTpsl 2

3.21 |38 Bunel uznyuenuit. crounnku [1.66-67
cBeTa. CIIeKTphI M CHIEKTPATBHBIA aHAIN3.
JlabopaTtopHnast pabota Ne 8 «HaGmronenue
CIUTONITHOTO U JINHEHYATOTO CIIEKTPOBY.

3.22 |39 [IIkana 3eKTpOMarHUTHBIX BOJIH. I1.68

4 OcHOBBI crIEHAJIBLHON TEOPpHHU 3
OTHOCHTEJIbHOCTH

4.1 OcCHOBBI cTIENUATBHOI TEOPHH 3
otHocuteabHocTu (CTO)

411 |40 3aKOHBI NIEKTPOIMHAMUKY U MPUHIUI [1.61-62
oTHocHTeNbHOCTH. [locTynarsl Teopun
OTHOCHTEIIHOCTH.

412 |41 OCHOBHBIE CJIEICTBHS U3 TTOCTYJIATOB [1.63-64
TEOPUU OTHOCUTEIIBHOCTH.
DJIEMEHTHI PEATUBUCTCKON TUHAMUKHU.

413 |42 KonTtponbras padota Ne 3 o teme
«Onruka.»

5. KBanToBasi pusnka 17

5.1 CBeTOBbIE KBAHTBI 4

5.1.1 |43 CaetoBbie KBaHThI. D0OTOPPEKT. I1.69

5.1.2 |44 [Ipumenenne Gororddekra. POTOHBI. I1.70-71
KopnyckyiisipHO-BOJIHOBOH Jyaanu3Mm.

5.1.3 |45 JlaBiieHue cBeTa. XMMHYECKOE ACHCTBHUE I1.72
CBeTa.

5.1.4 |46 Pemenue 3amau no reme «CBETOBBIE
kBaHTBI. DoTOYPDEKTY.

5.2 ATomMHas pu3uKa 3

5.2.1 |47 Crtpoenue atoma. OnbiTel Pezepdopaa. I1.74

5.2.2 |48 KsanrtoBsie noctynarsl bopa. Monenb I1.75
aTroMa BoJiopoza no bopy.

5.23 |49 Jlazepsl. I1.76

5.3 Du3uKa aTOMHOIO0 /Apa 8

531 |50 CrpoeHne aTOMHOTO sipa. SlnepHble CHIb. I1.78-80
DHeprus CBA3M aTOMHBIX sIJIEP.

532 |51 PannoaktuBHOCTH. Buabl pagnioakTUBHOTO I1.82-83
U3TY4EHUsl.

533 |52 3aKOH panoakTUBHOTrO pacnazna. [lepron I1.84
1oJIypacnaja.

534 |53 Mertoabl HAOIIOEHNUS U PETUCTPALIUH I1.86
AJIEMEHTAPHBIX YACTHII

535 |54 HckyccTBeHHas paJuOAKTUBHOCTD. I1.87




SnepHble peakuuu

536 |55 Henenue saep ypana. Llennas peakmust I1.88-89
JieNeHus. S IepHbIi peakTop.

5.3.7 |56 TepmosinepHble peakuuu. [Ipumenenue I1.90
SIIEPHOM DHEPTUMU.

5.3.8 |57 Buonornyeckoe neiicTBrE pagroaKTHBHBIX [1.92-94
W3JTyYEHHUI.

5.4 DJieMeHTapHble YaCTHIbI

541 |58 Tpu stana B pa3BuTnu GU3NKU I1.95-96
AIIEMEHTapHBIX YacTull. OTKpBITHE
MO3UTPOHA. AHTHYACTHIIBI.

542 |59 KonTtposnsHas padota Ne 4 mo teme
«KBanToBas husnkay.

6. Ctpoenne BcesieHHoit

6.1 CoJsiHeyHasi cucTema.

6.1.1 |60 Bunumbie mBrKEHNS HEOSCHBIX TEJ. 11.99-100
3axonsl Kemepa. Cuctema 3emus-Jlyna.

6.1.2 |61 ®duznyeckas IpUPoJIa TUIAHET U MaJIbIX I1.101
Ten COJTHEYHOM CHCTEMBI.

6.2 CoJiHile 1 3Be3/IbI

6.2.1 |62 Comnure. I1.102

6.2.2 |63 OcHOBHBIE XapaKTEPUCTUKU I1.103-
3BE€37. DBOJIIOIUA 3BE3/1: POKICHUE, )KU3Hb 105
U CMEPTH 3BE3.

6.3 Ctpoenne BceesieHHoit

6.3.1 |64 Mueunsiii [Tyt — Hamra [anakruxa. I1.106-
[alaKTHKH. 107

6.3.2 |65 Ctpoenue u 3Bosrorus BeeneHHoi. I1.108-

109

7. IloBTOpEHUE

7.1.1 |66 Enunas ¢usnyeckas kapTuHa Mupa

7.1.2 |67 Enunas pusnyeckas kapTuHa Mupa

Pe3eps




