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IMosicuuTeILHAS 3aIMCKA

PaGouas mporpamma paspaboTana Ha OCHOBE CJIEAYIONINX HOPMAaTHBHO-TIPABOBBIX JTOKYMEHTOB:

1. ®enepanbubiii 3aK0H 0T 29.12.2012 roga Ne 273- @3 «O6 obpazoBanuu B Poccuiickoit denepanuny;

2. @enepanbHBIM  TOCYJAPCTBEHHBIM 00pa3oBaTeNbHBIM CTaHAAPTOM HAYaJILHOTO OOIIEro oOpazoBaHUs
(yrBepxaeHHBIM npukazoM Munoopraayku P Ne 373 ot 06.10.2009 1.);

3. Konueniust AyX0OBHO-HPABCTBEHHOT'O Pa3BUTHUS U BOCIIUTAHMS JINYHOCTH TpaxaaHuHa Poccuu;

4. OcHoBHas oOpa3oBareibHas IporpaMmMa HadaJlbHOro o6Omiero ooOpasoBanuss MBOY «AnamieBckas
COL» KagomkuHCKOro MyHUIIMITATIBHOTO paiiona Pecrry6nukun Mopaosus;

5. YueOnsnii mman MBOY «Apamesckass COIL» KagomknHCKOTO MyHHITMTIATBHOTO palioHa PecryOmuku
MopnoBus;

6. ®uszuka. Pabouue nporpammel. [Ipenmernas auaus yueOHukoB cepun «Kitaccuueckuii
Kypc». 11 kiacc: ydyebGHOe mocobme uisi oOieoOpas3oBaT. OpraHu3anuii: O0a30BBIM H
yrinyoneHHbld ypoBHH/A.B. Illatanuna. M.:Ilpocemmenue, 2020

Oouwgue yenu yuebnoz2o npeomema.

e (opmupoBaHue y 00y4aromuxcsi yBepEHHOCTH B LIGHHOCTH 00pa30BaHUs, 3HAUUMOCTU (PU3HMUECKUX
3HAHUU IS KaKJOT0 YeJIOBEKa HE3aBUCHUMO OT €ro MpogeCCHOHANBHON AeSITeTbHOCTH;

® OBJIQJICHUE OCHOBOIIOJIATAIOIIMMH (U3UYECKUMHU 3aKOHOMEPHOCTSAMH, 3aKOHAMH U TEOPHUSIMU;
pacimperue 00béMa UCTIONb3YeMBIX (PU3NICCKUX MTOHITHI, TEPMHUHOJIOTHH U CUMBOJIKH,

e npuoOpeTeHHe 3HAaHUKW O (QyHAAMEHTANbHBIX (U3MYECKUX 3aKOHAX, JIekKAIIMX B OCHOBE
COBpEMEHHOM (hHU3MUecKOil KapTUHBI MUpPa, O Hanbosee BaXHBIX OTKPBITUSAX B 00JacTu (hU3HKH,
OKa3aBIIMX OIpEACNSIoNiee BIUSHUE HA Pa3BUTHE TEXHUKH U TEXHOJOTUM, TIOHHMMaHHUE
(bu3nUecKoil CYIIHOCTH sIBICHUHN, HaOII0aeMbIX Bo BeeneHHO;

® OBJIaJICHHE OCHOBHBIMH METOJAMH HAY4YHOT'O ITO3HAHMS MPHUPOJIbI, HCIOJIb3YEMbIMU B (PU3HUKE
(mabnrofeHue, OINUCAaHUE, HW3MEPEHHUE, BBIIBI)KEHHWE THUIIOTE3, IPOBEICHUE OSKCIEPUMEHTA);
OBJIQJICHUE YMEHUSIMH 00pabaThIBaTh JAHHBIC SKCIIEPUMEHTA, OOBSICHATH MOJTYYECHHBIC PE3yIbTaTHI,
yCTaHABIMBATh 3aBUCUMOCTH MEXY (PU3NUECKUMH BEIMYMHAMH B HAOIIOJaeMOM SIBIICHUH, JI€TIaTh
BBIBOJIBI;

e 0TpaboTKa yMEHHS perath PU3ndYecKue 3a1a4i pa3HbIX YPOBHEHN CIOKHOCTH;

e MpUOOpETEeHHE: OMbITa Pa3HOOOPA3HON AEITETHLHOCTH, OMBITA TIO3HAHUS U CAMOIIO3HAHUS; YMEHUN
CTaBUTh 3aJaud, pemarb MNpoONeMbl, MPUHUMATh pEIIeHUs, WCKaTh, AaHATU3UPOBATh U
oOpabaTbeiBaTh HWH(OpPMAIIMIO; KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETCHIUI), HWMEIOIINX
YHHUBEpCAIbHOE 3HAa4YeHHE: KOMMYHHUKAIMW, COTPYAHHYECTBA, H3MEpeHUid, 3(P(HEKTUBHOTO W
0€301acHOTO UCIOJIb30BAHUS PA3TUYHBIX TEXHHUYECKUX YCTPONCTB;

® OCBOCHHE CIOCOOOB HCIOJIB30BaHUSA (PU3UYECKUX 3HAHWM A pEIIeHUs MPaKTUYeCKUX 3ajad,
OOBSICHEHUS SIBICHUHM OKpY’Karolel AelCcTBUTENBbHOCTH, obOecredeHuss 0e30MacHOCTH KU3HU U
OXpaHbl MPUPOJIBL;

e pa3BHUTHE TO3HABATEIbHBIX WHTEPECOB, HHTEUIEKTYabHBIX W TBOPYECKHX CIIOCOOHOCTEH B
mpolecce MpHOOpEeTEeHUsl 3HAHW C HMCIOJIh30BAaHUEM DA3IUYHBIX WCTOYHUKOB HH(MOpPMALMU H
COBPEMEHHBIX HMH(POPMAIIMOHHBIX TEXHOJOTUH; yMEHUW (GOpMyIHpoBaTh W OOOCHOBBIBAThH
COOCTBEHHYIO MO3HUIIMI0 MO0 OTHOIICHHIO K (u3mueckoil nHpopmanuu, moaydaeMond M3 pasHBIX
HWCTOYHUKOB;

® BOCHHUTAaHUE YBAKUTEIHHOIO OTHOILIEHUA K YYEHBIM M HMX OTKPBITHSIM, YYBCTBAa TOPAOCTH 3a
POCCHICKYIO (PU3NYECKYIO HAYKY.

Onucanue mecma yuedonozo npeomema é yuedOHoOM niane
Jannas paGouas nmporpamma no ¢usuke st 6a30BOro ypoBHsI COCTaBlIeHa U3 pacyera 68 yacoB 2 yaca B
HEZIeIO .



IInanupyemMble pe3ybTaThl

JlesitensHOCTh 00pa30BaTENIbHON OpraHu3aluu o0miero oopazoBaHusi nNpu oOydeHUU (U3HKE B CpelHen
IIKOJIE JIOJDKHA OBITh HAalpaBJiCHa Ha JOCTH)KCHHE OOYYAIOIIUMHUCSA —CICAYIOMIMX JIMYHOCTHBIX
pe3yJIbTaTOB:

YMEHUE YIPABIATH CBOCH I103HABATEIbHOM EATEIBHOCTBIO;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CAaMOOOPa30BaHUIO, HA MPOTSHKEHUU BCEi
KU3HH, CO3HATEIbHOE OTHOILICHHE K HENpPEpPHIBHOMY OOpa30BaHMIO KaK YCIOBHUIO YCIHEIIHOM
po¢eCCHOHATILHON 1 00IIECTBEHHOM €A TEIbHOCTH;

YMEHUE COTPYAHMYATb CO B3POCIBIM, CBEPCTHUKAMH, JETbMU MIAJLIEr0 BoO3pacra B
o0pa3zoBaTenbHON, Y4eOHO-MCCIeI0BATEIbCKOM, IPOEKTHON U IPYTUX BHIAX JACSATEIbHOCTH;
C(OPMHUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HayK{; OCO3HAaHUE 3HAYUMOCTH HAyKH, BIIaJICHUS JOCTOBEpHOH HHpopManueil o mepenoBbIX
JOCTHIKEHMAX U OTKPBITHSAX MHPOBOM M OTEUYECTBEHHOW HAyKH; 3aMHTEPECOBAHHOCTb B HAYYHBIX
3HaHUAX 00 YCTpOMcTBE MHpa U 00LIECTBA; TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTBY;
YYBCTBO TOPJIOCTH 32 POCCUICKYIO (PU3UUYECKYIO HAYKY, TYMaHH3M;

IIOJIOKUTEIbHOE OTHOLICHUE K TPYAY, LIEJIE€yCTPEMIIEHHOCTD;

HKOJIOTHYECKAsi KYJIbTypa, OEpeKHOE OTHOIIEHHWE K POJHOM 3eMiie, MPHUPOIHBIM OOoraTcTBam
Poccun n mMupa, HOHMMaHUE OTBETCTBEHHOCTH 3a COCTOSIHUE NPUPOJHBIX PECYPCOB U Pa3yMHOE
IIPUPOJOIOIB30BaHUE.

MeTaIIpeI[METHbIMI/I pe3yjJbTaTaMn OCBOCHUS BBIITYCKHUKaAMU cpez[HefI IOKOJIBI IMTPOIrpaMMEbI I10 (1)I/ISI/IK6
SABJIAKOTCA:
- 0Cé0enue pe2yiamuBHblX YyHUBEPCA1bHbLX ylleﬁl-lblx oelicmeuii:

CaMOCTOATENIbHO ONPENeNsATh IeJih, CTaBUTh W (OopMyIUpoBaTh COOCTBEHHBIC 3aJaud B
00pa30BaTEIbHON IEATEITPHOCTH U KU3HEHHBIX CHTYAITHIX;

OLICHUBATh PECYPCHI, B TOM YHCIIE BpeMs U JIpyrue HeMaTepHuaabHbIe PECYPChl, HEOOXOAUMBIE IS
JIOCTHKEHUS TTIOCTABJICHHOM paHee 1eNu;

COTIOCTABIIATh UMEIOIITUECS BO3MOXKHOCTH M HEOOXOIUMBIE JJISI IOCTUKEHUS 1€ PECYPCHI;
ONPEAEIISITh HECKOJIBKO MMyTEN JOCTUKEHHS TOCTABIICHHOM 1IEJIH;

3a7aBaTh NapamMeTpbl U KPUTEPUH, 10 KOTOPBIM MOKHO ONPEIEIINUTh, YTO LEIb JOCTUTHYTA;
CONOCTABJIATH MOJYYEHHBIA PE3YJIbTAT ACSITEILHOCTH C MOCTABICHHOM 3apaHee LUEeNblo;

0CO3HaBaTh MOCIEACTBUSA TOCTHKEHHUS IOCTABJIEHHON II€IU B AEATEIHLHOCTH, COOCTBEHHOM KH3HHU
Y )KU3HU OKPYXKAIOIIUX JIFOACH;

-0C60€HUE NO3HABAME/IDHBIX YHUBEDCAIBHbLX ylleﬁﬂblx oelicmeuil:

KPUTHYECKH OLIEHWBATh U MHTEPIPETHUPOBATH MHPOPMALIUIO C pa3HbIX MMO3UIIHIA;

pacro3HaBaTh U (GUKCHUPOBATH IPOTHUBOPEUHs B HH(OPMAIIMOHHBIX UCTOUHUKAX;

HCIIOJIb30BaTh Pa3IN4HbIE MOJIEIbHO-CXEMATUYECKUE CPENICTBA ISl IPEACTABICHNSI BBISIBICHHBIX B
MH(POPMAIIMOHHBIX UICTOUHUKAX MTPOTHBOPEYHii;

OCYILECTBIATh pa3BEPHYTHIN MH(YOPMALIMOHHBIN MOUCK U CTaBUTh HAa €r0 OCHOBE HOBbIE (yueOHbBIE
Y TI03HaBaTeJIbHbIC) 33/1a4H;

UCKaTh U HAXOJUTh 0000IIEHHBIE CLIOCOOBI PEeLICHHs 3a/1a4;

MPUBOJIUTh KPUTHUYECKHE apryMEHThl KaK B OTHOLIEHHMH COOCTBEHHOTO CYXKIEHHS, TaK U B
OTHOIIIEHUU JICUCTBUI U CYKIAEHUM IPYTrOro 4eiOBeKa;

aHAJM3UPOBATh U MPe0OPa30BBIBATH MPOOIEMHO-TIPOTUBOPEUNBBIE CUTYAIIUH;

BBIXOJUTh 3a pPAaMKU Yy4eOHOro TpeAMeTa M OCYLIECTBIIATh IIEJCHANPABJICHHBIH IOMCK
BO3MOKHOCTH ITUPOKOTO IIEpEeHOCca CPEJICTB U CIIOCOOOB JIeHCTBHS;

BBICTpAauBaTh WHIUBUYaJbHYIO OOpa30BaTEIbHYIO TPAEKTOPHIO, YUYUTHIBAS OTPAaHUYEHHUS CO
CTOPOHBI JIPYTUX YYACTHUKOB U PECYPCHBIE OTPAaHUYECHUS;

3aHUMaTh pPa3HbIEe MO3MLIMU B I03HABATEIbHOH JIesITeNbHOCTH (OBITh YYEHHKOM M YUYHUTEJIEM;
¢dopmynupoBaTh  00pa30BaTeNbHBIA  3alpPOC U BBHINOJHATH  KOHCYJIBTaTHBHbIE  (DYHKIMU
CaMOCTOSITENIbHO; CTaBUTh MpobieMy U paboTaTh Haj €€ pelIeHHeM; YNpPaBiIsATh COBMECTHOM
MO3HABATEIbHOM JESATEILHOCTHIO U IOJUUHATHCS);



-0C80€eHUEe KOMMYHUKAMUGHBIX YHUBEPCAIbHBIX YUEOHBIX 0elCmGUIL:

OCYILIECTBIIATH JEJIOBYI0 KOMMYHHUKAIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3pOCIBIMU (KaK BHYTpHU
o0pa3oBaTebHON OpraHU3aIlNK, TaK U 3a e€ TpeaesaMu);

IIPU OCYIIECTBJICHUU TPYIMIOBOH pabOThl OBITh KaK PYKOBOJUTENEM, TaK M UICHOM IPOEKTHOM
KOMaHJbl B Pa3HbIX poJIAX (F€HEpAaTOPOM HJIEH, KPUTHUKOM, MUCIOIHUTEIEM, MPE3ECHTYIOIUM U T.
1.);

pa3BEpHYTO, JIOTUYHO M TOYHO H3JaraTh CBOIO TOYKY 3PEHMsI C HCIOJIB30BAHMEM aJ€KBaTHBIX
(YCTHBIX U IMCHbMEHHBIX) SI3bIKOBBIX CPEJICTB;

pacrno3HaBaTh KOH(PJIUKTOT€HHbIE CUTYallUU U IPEJOTBpAIIaTh KOHMIUKTHI 10 UX aKTUBHOM (a3bl;
COTJIACOBBIBATH MMO3UIIMY YWICHOB KOMAH/IBI B IIpoliecce padoThl HaJl OOLIUM MPOTYKTOM/PEIICHUEM;
MPE/ICTaBIATh MYOJIMYHO Pe3yJbTaThl MHAWBUYaJTbHOM U TPYIIOBOM AEATEILHOCTH Kak Mepen
3HAKOMOM, TaK W Mepe]l He3HAKOMOM ayIuTOPUEH;

noaoupaTh NapTHEPOB I JAETOBOM KOMMYHUKALIMHU, UCXO/ U3 COOOpaKEHUH pPe3ylbTaTUBHOCTH
B3aMMO/ICICTBUS, a HE JIMYHBIX CUMITaTUI;

BOCIIPUHUMATh KPUTHYECKUE 3aMEYaHHs KaK pecypc COOCTBEHHOTO Pa3BUTHS,

TOYHO M E€MKO (POpPMYyIHMpOBaTh KaKk KPUTHYECKHE, TaK M OJOOpPHUTEIbHBIC 3aMEUYaHUsS B aJipec
JIpyTUx JIoAeH B paMKax JeJ10BOM U 00pa3oBaTelbHOM KOMMYHHUKAllMM, HU30€ras Ipu 3TOM
JTUYHOCTHBIX OLEHOYHBIX CYXKJICHUU.

IIpenmMeTHBIMH pe3yIbTATAMM OCBOEHUS BBITYCKHHUKAMHU CpEIHEH LIKOJIbI IPOrpaMMbl MO (QU3MKE Ha
0a30BOM YPOBHE SIBJISIOTCS:

c(hOPMHUPOBAHHOCTH MPEICTABICHUA O 3aKOHOMEPHOH CBSI3W M TTO3HABAEMOCTH SIBJICHUH TTPUPOJIBI,
00 00BEKTHBHOCTH HAYYHOTO 3HAHUS, O POJM U MecTe (PU3UKU B COBPEMEHHOW HAYYHOW KapTHHE
MHUpa; MOHUMaHHE Poiu (HU3UKU B (HOPMHUPOBAHMM KPYyro3opa U (YHKIIMOHATHHOM I'PaMOTHOCTH
YEJIOBEKA JIUIS PELICHUS IPAKTUYECKUX 3a/1a4;

BIIQJICHUE OCHOBOIIOJIATAIOMIMMH (U3UYECKUMU TOHSITHSIMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMH U
TEOPHUSAMU; YBEPEHHOE MOJIb30BaHHe (PU3NUECKON TEPMUHOIOTHEH U CUMBOJIUKOM;
c(hOPMHUPOBAHHOCTH MPEACTABICHUA O (PU3MUECKOMN CYIIIHOCTH SBICHUMN MPUPOIBI (MEXaHHUECKUX,
TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAaHTOBBIX), BUJIaX MaTepUU (BELLECTBO U I0JIE), IBUKEHUH KaK
crocobe CyIIeCTBOBaHMSI MAaTEPUU; YCBOGHUE OCHOBHBIX UJEH MEXaHUKH, aTOMHO-MOJEKYJISIPHOTO
YY€HHS O CTPOCHMM BEILIECTBA, JIEMEHTOB AJIEKTPOJWHAMUKHM U KBAaHTOBOW (PU3UKH; OBJIaJIEHUE
MOHATUIHBIM aIapaToOM U CUMBOJIMYECKUM SI3bIKOM (DUBHKH;

BJIa/ICHUE OCHOBHBIMU METOJAaMU HAYYHOI'O MO3HAHHUS, MCIIOJIb3YEMbIMH B (U3MKe: HAOII0JeHHE,
OINMCaHue, U3MEPEHHE, FIKCIIEPUMEHT; BIIaJIEHUE YMEHUIMU 00padaThIiBaTh Pe3yIbTaThl U3MEPEHHUI,
OOHapy>KUBaTh 3aBUCHUMOCTb MEXJAy (U3MUECKUMH BEITUYMHAMH, OOBSICHATH IOJyYEHHbIE
pe3yiabTaThl U J€NaTh BBIBOJIBI;

BJIaJICHME YMEHUSAMH BBIABUIaTh TMIIOTE3bl HA OCHOBE 3HAHMS OCHOBOIIOJIAraloIUX (PU3NYECKUX
3aKOHOMEPHOCTEH M 3aKOHOB, MPOBEPATh UX SKCIEPUMEHTAIBHBIMHU CpEACTBaAMH, (OpMyIupys
1IeJIb UCCIIEIOBAHUS; BIIaJICHNEe YMEHUSIMHU ONUCHIBATH U OOBSCHATH CAMOCTOSATENBHO MPOBEIEHHbIE
SKCIIEPUMEHTHI, aHAJU3UPOBATh PE3YyJIbTAThl MOJIYYEHHOM U3 HKCIEPUMEHTOB HH(QOpPMAIINH,
ONPEIENATh JOCTOBEPHOCTH IOJy4EHHOIO PE3y/bTaTa;

YMEHHE pelIaTh MPOCThIE U CI0KHbIE PU3NYECKUE 3a7aUu;

cOpPMUPOBAHHOCTh yMEHHUS TMPUMEHSATH I[OJyYE€HHBbIE 3HAHUS JUId OOBSCHEHHUS YCIOBHI
MpOTEeKaHusd (U3NYECKUX SBJICHUM B NpUpOJE W JUISl NPHUHITHS MPAKTUYECKUX PpEHIeHUH B
IIOBCEIHEBHOM KU3HH;

MOHMMaHUe PU3NYECKUX OCHOB M MPHUHIIUIIOB JIeHCTBUS (pabOThl) MalllMH U MEXaHU3MOB, CPE/CTB
MEPE/IBUKEHUSI U CBSA3HM, OBITOBBIX NPUOOPOB, MPOMBIIUICHHBIX TEXHOJIOTHUYECKUX IPOLIECCOB,
BIUSHUSA HX Ha OKPYXKAWOLIYI0 Cpely; OCO3HaHHME BO3MOXKHBIX IIPUYMH TEXHOTEHHBIX H
HKOJIOTMUECKUX KaTacTpod;

c(OPMHPOBAHHOCTh COOCTBEHHOH TMO3MLIMU MO OTHOIICHUIO K (HU3NUECKON UHpOopMaluy,
I10JIy4a€MOM U3 pa3HbIX HCTOUYHUKOB.

IIpenmerHble pe3yabTaThbl OCBOCHUS BBIMYCKHUKAMU CpEIHEH IIKOJBI MpOrpaMMbl MO (U3MKE Ha
yriyOn€HHOM YpOBHE JOJDKHBI BKIIIOYAaTh TpeOOBaHMS K pe3ylbTaTaM OCBOEHHUS 0a30BOro Kypca H
JOTIOJIHATENBHO OTPAXKATh:



c(hOPMHUPOBAHHOCTh CHUCTEMBI 3HAHMK 00 OOHmMX (HU3UYECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX |
TEOPHSIX U MPEACTaBICHUI 0 AecTBUM BO BeeneHHoN (pU3HMUECKUX 3aKOHOB, OTKPBITBIX B 36MHBIX
YCIIOBUSX;

0TpabOTaHHOCTh YMEHUS MCCIIEAOBAaTh U aHAIM3UPOBATh Pa3HOOOpa3HbIE (U3NYECKUE SBICHUS H
CBOWCTBa OOBEKTOB, OOBSICHATH reo(pu3nuecKue SBICHUS U MPUHLIUIBI padOTHl U XapaKTePUCTHKH
IpUOOPOB U YCTPOUCTB;

BJIAJICHUE METOJaMH  CaMOCTOATENBHOTO  IUIAHWPOBAaHUS W TNPOBEIACHHUS  (PU3NYECKHUX
HKCIEPUMEHTOB, ONHMCAHUS M aHAIN3a MOJYYEHHOW W3MEPHUTENbHON HMH(pOpMAIMU, ONpeaeIeHUs
JOCTOBEPHOCTH IOJIY4EHHOIO Pe3yibTaTa;

c(OPMHPOBAHHOCTH YMEHUI MPOTHO3UPOBATH, AHAIU3UPOBATH U OLIEHUBATh MTOCIEICTBUS OBITOBOM
Y TIPOU3BO/ICTBEHHOMN JAEATEIbHOCTH Y€JI0BEKa, CBSI3aHHOHN ¢ (PM3MUYECKIMHU MPOIIECCaMH, C TIO3UIUH
9KOJIOTUYECKOH 6€30MmacHOCTH.

Conepkanue
Ne | HasBanmue Kosnnu | Conep:xxanmne yueOHOro paszaesa Kounrpous
n/m | pasgeJa ecTtBO | OCHOBHBIE H3y4YaeMble BONPOCHI (mpakTu4ecKkue u
4yacos JJabopaTopHbIe
padoThl,
TBOPYECKHUE U
NPOEKTHbIE
PadoThI, IKCKYPCUH
u p.)
11 kaacc (68 yacos, 2 yaca B He/leJI10)
1. OcHoBBI 9
AIEKTPOIUHAMUK
H (mponomxenue)
1.1 | MarautHoe nosie | 5 MaruutHoe none. Uanyknns JlaGopatopHas
MarHUTHOTO ToJs. BeKTop MarHuTHOM pabotaNe 1
UHAYKIINH. «Habmonenune
JlelficTBe MAarHUTHOTO TOJISI HA POBOAHUK C | JEHCTBUSA
TOKOM U JIBHXKYIIYIOCS 3apsKEHHYIO MarHuTHOTO TIOJIs Ha
YacTHUILy. TOK»
Cuna Ammniepa. Cuna Jlopenta.
[IpaBuiio n€BOM PyKH.
MarHuTHbl€ CBOMCTBA
BelecTBa. Maenummuas 3anuco uHgopmayuu.
dnexmpouzmepumebHvie nNPudOpbi.
1.2 | DnexTpoMarautH | 4 SIBiieHUE NEKTPOMAarHUTHOW HHAYKIUH. JlabopaTopHas
as UHAYKIUS Marnuthsiii notok. [Ipasuno Jlenna. 3akon | padora Ne 2
AIIEKTPOMArHUTHON WHIYKITHH. «3yuenue
DJIEKTPOMArHUTHOE TOJIE. JEUCTBUSL SIBICHUS
Buxpesoe snekmpuueckoe 3JIEKTPOMArHUTHOU
nose. [IpakTuueckoe MpUMEHEHNE 3aKOHA WHIYKIUU.
AIEKTPOMATHUTHOMN
uHAyKUU. Bosnuxknosenue I/C unoykyuu 6 | KonTponapHas
OBUINCYUUXCSL RPOBOOHUKAX. pabota Ne 1 mo Teme
SIBneHue caMOMHIYKITHH. «MarHuTHoe mnoJe.
NHIyKTUBHOCTB. DneKTpOMarHuTHas
DHeprusi MarHuTHOTO TIOJISI TOKA. DHepaus WHIYKIHS»
9NEeKMPOMASHUMHO20 NOJS.
2. MexaHnuueckue 17




KOJIeOaHus

2.1 | MexaHnuveckue 3 Mexanudeckue KojieOaHusl. JlaGopaTopHas
KoJe0aHus CBoboanble konebanus. Maremarndeckuii u | pabota Ne3
NpY>KUHHBIA MasiTHUKH. [IpeBpanienus «Omnpenenenue
SHEPTUH NMPHU KOJICOAHMIX. AMILUIUTY/IA, YCKOpEHUs
MepuoI, 4acToTa, haza KoJeOaHU. cBOOOIHOTO
By IeHHBIE KOJICOaHMsI, PE30HAHC. nasieHus pH
MOMOIIM MasTHUKA.)
2.2 | DneKTpoMarHuTH | 6 DJIEeKTPOMarHUTHBIEC KOJICOAHUSI.
bIe KOJICOAHUS KonebarenbHplii KOHTYP.
CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.
Asmoxonebanus. Bvinyscoennvie
INEKMPOMASHUMHbBLE KONEOAHUS.
IlepemMeHHBIN TOK.
Komnoencamop u kamywxa 6 yenu
nepemeHHo20 moka. Pe3onanc 6 yenu
nepemMeHH020 MoKd.
Dnemenmapuas meopus mpancgopmamopa.
IIpoussoocmeo, nepedava u nompebieHue
9NeKMPULECKOL IHEPIUL.
2.3 | MexaHnudeckue 3 Mexanundeckue BoHBIL. [lomepednsie u
BOJIHBI MIPOJIOTBHBIC BOJIHBI. DHEPIHs
BOJIHBL. Uumepghepenyus u oupparxyus
60./1H. 3BYKOBBIE BOJIHBI.
2.4 | DNeKTpOMarHuTH | 5 DNEeKTPOMarHUuTHOE MOJIe€. Kontponbnas
bI€ BOJIHBI DJeKTPOMarHUTHBIE BOJIHBI. pabota Ne 2 o Teme
Buxpesoe anexrpuueckoe noyie. Ceoticmea «Konebanus u
9NeKMPOMASHUMHBIX 60/1H. J{nana3zoHbl BOJIHBI»
AJIEKTPOMATrHUTHBIX U3TYICHUH U UX
MPAKTUYECKOEe MPUMEHEHHE.
Ipunyunsi paduocssasu u meneeuoenus..
3. OnTuka 13
3.1 | CsetoBbIe 11 I'eomerpuueckas ontuka. [Ipamonuneiinoe | JlaboparopHas
BOJIHBI. pacmipocTpaHeHHe CBETa B OJTHOPOIHON pabota Ne4
I'eomerpuueckas cpene. 3akoHbI OTpaxkeHus U npesnomienus | «M3mepenue
Y BOJIHOBAs cgeta. [TonHoe orpakenue. OnTuueckue MOKa3aTes
ONTHKA IpUOOPHI. MPETOMIICHUS
BonHoBBIE CBOICTBA CBETA. CTEKJIa»
Cxopocts cBeta. UHTEpdepenius cera. JlabopaTopHas
KorepentHocts BonH. ludpakuus ceera. pabota Ne 5
[Monspuzanus cBera. Jlucepcus cBeta. «Omnpenenenue
[TpakTHyeckoe mpuMeHeHue ONITUYECKOU CUIIBI U
AJICKTPOMArHUTHBIX U3TyICHHH. dokycHOTO
paccTosHus
cobuparomei
JH3BD)
JlaBoparopHas
pabota Ne 6
«Omnpenenenue

JIJINHBI CBETOBOU
BOJTHBD
JlaGopatopHas
paborta Ne 7
«Oyenka
UHOPMAYUOHHOU




éMKoCmu KOMnaKm-
oucka (CDy

3.2 | Uznyuenue u 2 Bunel n3nyuenuii. MictouHuku cBera. JlaGopatopHas
CIIEKTPBI Cnektpbl. CEKTpaJIbHBIA aHAIH3. pabota Ne 8»
TennoBoe uznydenue. Pacnpeoenenue «Habmronenue
9Hepauu 8 cnekmpe abcolomHo 4EPHO20 CIUIOIIHOTO U
mena. JIMHENYaTOro
[Ikana 371eKTPOMarHUTHBIX BOJIH. CIEKTPOB»
Hab6nronenue cnexkTpos.
4 OcHoBbI 3
CIELUAaJIbHON
TEeopuun
OTHOCHUTEIILHOCT
u
3.1 | OcHOBBI 3 Tpuuuner nosenenus CTO.
CIIelMaIbHOMN [Toctynatet CTO: nuHBapHaHTHOCTH MOJTYJISI
TEOPHUH CKOPOCTH CBETa B BaKyyMe, IPUHIIHIT
OTHOCHUTEIFHOCT OTHOCUTEIIbHOCTH DHUHINTEHHA.
u (CTO) Ilpocmpancmeo u epems 6 cneyuanvbHou
meopuu OMHOCUMENbHOCMU. DHepeus U
UMRYTILC C80OOOHOU YACMULDL.
CBs13b MacChl U SHEPTHH CBOOOHOM
YaCTHUIIBI. DHEPTHsI IOKOSI.
5. KBanroBas 17
¢duznka
5.1 | CperoBble 4 Ilpeomem u 3a0auu K6anmoesou usuxu.
KBaHTHI I'mnore3za M. IInanka o kBaHTax.
dororpdexr. DoToH.
VpaBHenue A. DHIITEHA 7151
dororddexra.
Onvimol A.I'. Cmonemoaa.
3akonvl pomospgpexma.
KopnyckyisipHO-BOJIHOBOM
nyanusMm. Jugpaxyus
9n1eKkmponos. JlaBneHue cBera.
Omneritel [1.H. JIe6enesa u C.11. BaBunosga.
CooTHoOIIIeHHE HEOTIPeAeIEHHOCTEN
I"eiizen6Oepra.
5.2 | Aromnas ¢pusuka | 3 Omneitel Pesepdopna. [Tnanerapuast Mmoaens
ctpoeHus atoma. OObsICHEHUE TMHEHYATOTO
CIIEKTpa BOJOPOa HA OCHOBE KBAaHTOBBIX
noctynaroB bopa.
CnonmanHoe u 8viHysHcOeHHoe
usnyuenue ceema. Jlazepuoi.
5.3 | ®usmka 8 CocTaB U CTpOEHHUE ATOMHOTO S]Ipa.

ATOMHOTO sAJpa

N3oTomnel. AnepHblie CUIbL.

Obmenuas mooenv s10epHo2o
63aUMOO0eUCMEUSL.

JedexT mMacchl U SHEPTUsl CBSI3U Spa.
PannoaktuBHOCTH. BUabl paiiOaKTUBHBIX
MIPEBPAILCHUI aTOMHBIX

anep. Paouoaxmuenoe usnyyenue, npasuia
cmeuenusl.

3aKoH paJIMOaKTUBHOTO pacraja.

MeTo1p1 HaOIIOACHUS U PETUCTPAIIHT




AIIEMEHTAPHBIX YaCTHII.
SlnepHble peakliu, peaKkiuu J1eIeHUs U
cunresa. llenHas peakius geneHus

sanep. Aoepuas snepeemuxa. TepMosiiepHbIT
CUHTE3.

[Ipumenenue siaepHoOi

sHepruu. buonozuueckoe oelicmeue
PAOUOAKMUBHBIX U3TYYEHULL.

5.4 | DnemeHTapHbIC 2 DJIeMEHTapHBIE YaCTHUIIBI. KonTposibHas

YACTHUIIBI dyHAaMEHTAJIbHBIC B3AUMOACHCTBUSI. pabota Ne 4 o Teme
YckopuTenu 3JIeMEHTapHBIX YaCTHIL. «KBanToBas
buznKa»

6. Crpoenue 6
Bcenennoi

6.1 | Conneunas 2 Buoumuvie 0suocenus nebecnvix men. 3axonwl
cucrema. Kennepa.

CouHeyHas cucTema: IJIaHEThl U Majble
Tena, cucrema 3emus-JIyHa.

["anaktuka. CoBpeMeHHbIE IPEACTABIECHUS O
CTPOEHHUH U IBOJIIOLIMY BeeneHHOM.

6.2 | Conxie u 2 Crtpoenue u 3Bomorust ConHIla v 3BE3/1.
3BE3IbI Knaccudukanus 38€31. 3BE31bI U UCTOYHUKHU
WX DHEPTHUHU.
6.3 | CtpoeHue 2 Lpyeue eanakmuku. Ilpocmpancmeenno-
Bcenennoit 8pemMeHHble Macumadvl Haba00aemou

Bcenennoii. Ilpumenumocms 3axonos
Gusuxu 051 00vACHEHUS NPUPObL
KOCMUYECKUX 00BbEKMO8.

Témnaa mamepus u mEMHAs1 IHEPIUSL.

7. IloBTOpEeHune 2

Peseps 1

TemaTnueckoe IJIAHMPOBAHME

Ne | Hazsanme paznesaa | Konnu | [lnmanupyemblie pe3yabTarbl (IpeaIMeTHbBIE)
n/n €CTBO-

BO
4acoB
11 kaacc (68 yacoB, 2 yaca B HeJleJ110)
1. OCHOBBI 9
ANEKTPOAUHAMUKH
(mpoomKeHne)
1.1 | MarauTHOE T10JIe 5 JlaBaTh ompeeneHne MOHITHIT: MAarHUTHOE TI0JIE, MHTYKITHS

MarHuTHOTO IT0JIsL, BUXPEBOE MOJIe, CHila AMIepa, cuia
Jlopenua, eppoMarHeTuk, 10MeH, TeMIepaTypa

Kropu, macnumnas nponuyaemocmso eewjecmea.

JlaBaTh onpeneneHue eJUHULBI UHAYKIIMY MArHUTHOTO TTOJIS.
[IepeunciaTe OCHOBHBIE CBOMCTBA MArHUTHOT'O MOJIA.
N300pakaTh MarHUTHBIE JINHUH ITOCTOSIHHOTO MarHuTa,
MIPSIMOTO MTPOBOJIHUKA C TOKOM, KaTYIIKH C TOKOM.
Habmtonate B3aumo/ieiicTBHE KaTyIIKH ¢ TOKOM M MarHuTa,
MarHuTHOM CTPEJIKH U IMPOBOJHHUKA C TOKOM, IEHCTBHE
MAarHUTHOTO IOJIA HA JBIKYILYIOCS 3apsKEHHYIO YaCTHILY.
DopMynHMpoBaTh 3aKOH AMIIepa, Ha3bIBaTh I'PAHUIIBI €T0




MPUMEHUMOCTH.
OmnpenensTh HallpaBeHUE JIMHUNA UHAYKIUYA MarHUTHOTO MOJIS
C TIOMOIIIBIO MpaBuiIa OypaBUYHKa, HAPABICHUE BEKTOPOB CHITBI
Awmmnepa u cuibl JIopeHiia ¢ moMOIIbIO MpaBuiia JICBOH PYKH.
[TpumensTh 3aKk0H AmMriiepa u GOpMyITy AJIs BEIYUCICHUS CHIIBI
JlopeH1ia npu peuieHuy 3a1ad.

Obvsacuame npuHyun pabomul YUKIOMpOoHa U Macc-
cnexkmpoepadgha.

[TepeuncsiTh TUIIBI BEIIECTB IO MATHUTHBIM CBOMCTBAM,
Ha3bIBaTh CBOWCTBA JIUa-, Tapa- U eppoMarHeTHKOB.
N3mepsaTh cuily B3aMMOIEUCTBUS KATYIIKH C TOKOM U MarHMTa.
Hccneoosamv mazHumHule c80icmea mei, u32omosieHHbIX U3
pasHulx mamepuanos. PaboTaTh B mape Npu BHIIOIHEHUH
MIPAKTUYECKUX 3aJ]aHHii, B IIape U TPYIIIE IPU PEIICHUH 33]1a4.
ObvsacHamb npuHyun Oeticmeaus 3J1eKmpouUIMepumeibHbIxX
npubOpos, SPOMKO2080PUMENSL U INEKMPOOSUSAMNEIL.
Haxomuts B nuteparype u MHTepHeTe nHpOpManuio o BKIaae
Awmrnepa, JIopeHa B M3y4eHue MarHuTHOTO TOJIs, PYCCKOTO
¢usuka CToneToBa B UCCIEI0BAHUE MATHUTHBIX CBOWCTB
(beppOMarHeTHKoOB, O MPUMEHEHUH 3aKOHa AMIIepa,
MPAKTUYECKOM HCIOJIb30BAaHUU JICUCTBUS MarHUTHOTO TOJIS Ha
JBIDKYIIUICS 3apsi, 00 YCKOPUTENSAX IeMEHTapHBIX YacTHUIl, O
BKJIaJIC POCCUMCKHUX YUEHBIX B CO3/IaHUE YCKOPHUTENEH
9JIEMEHTAPHBIX YacTHIl, B TOM 4ncie B O0beAMHEHHOM
MHCTUTYTE sinepHbIX uccnenoanuit (OVAN) B r. [lyOHe u Ha
anporHoM koyuaiaepe B [LIEPHe; 00 ucronbp3oBanmm
(heppoMarHeTUKOB, 0 MArHUTHOM TOJI€ 3EMIIH.

['OTOBUTH MpE3eHTAIINN U COOOIICHHUS 110 H3YICHHBIM TeMaM
(BO3MOYKHBIE TEMBI MTPE/ICTABICHBI B yYCOHHKE).

1.2

DneKTpoMarHuTHas
WHIYKIUSA

JlaBaTh ompeeneHne MOHATHIA: SIBICHUE JIEKTPOMAarHUTHON
WHIYKIIUUA, MarHUTHBIN oToK, D/]C unaykuuu,
WHIYKTUBHOCTH, caMouHAyKIus, I1C caMOMHTyKITUH.
Pacno3naBatk, BOCIIpOU3BOANTH, HAOTIOIATH SIBJICHUE
ANEKTPOMArHUTHOW UHIYKITNH, TOKa3bIBATh MPUINHHO-
CJICJICTBEHHBIC CBSI3H P HAOIOACHUH siBlieHUs. HaOmromate u
aHAJIM3UPOBATH IKCIIEPUMEHTHI, IEMOHCTPUPYIOIINE TTPABUIIO
Jlenma.

®dopmynupoBaTh npaBuiio JIeHI1a, 3aK0H AIEKTPOMarHUTHOM
WHIYKIIAH, HA3bIBAaTh TPAHUIIBI €T0 IPUMEHUMOCTH.
HccnenoBath siBIEHUE IIEKTPOMArHUTHOW WHAYKIIMH.
Ilepeuucnsims ycnosus, npu KOMopulx 603HUKAEM
UHOYKYUOHHDILL MOK 8 3AMKHYMOM KOHMYpe, KamyuiKe.
Onpedensmob ponb dHcene3no2o cepOeuHuKa 8 Kamyuxe.
Uszobpasxcams epaguuecku eHeuinee u UHOYKYUOHHOE
Maznumuwle nojsi. Onpedensimes HaANPasieHue UHOYKYUOHHO20
MOKA 8 KOHKPEMHOU CUMYayuu.

OOBSCHATh BOSHHKHOBEHHE BUXPEBOTO AJIEKTPUICCKOTO TOJIS U
ANEKTPOMArHUTHOTO MOJIst. Onucvlgams npoyecc
soznurxnosenusi J]C uHOyKyuu 8 0BUNCYWUXCS NPOBOOHUKAX.
Ilpeocmasname npunyun oeticmeus 31eKmpo2eHepamopa u
INEKMPOOUHAMUHECKO20 MUKPODOHA.

PaGorats B mape u TpyIine npu BEIMOTHEHUH MPAKTUIECKUX
3aJIaHuH, ITAHUPOBATH SKCTIICPUMEHT.

[lepeuncisiTh MPUMEPHI HCTIOTH30BAHMS SIBICHUS




ANEKTPOMArHUTHOW WHTYKITHH.

Pacnio3znaBatk, BOCIIPOU3BOINTE, HAOIIOAATD SBJICHUE
CaMOWHIYKITNH, IOKa3bIBATh TPUYUHHO-CIICICTBEHHBIC CBS3U
IIpHY HAOJIIOICHUU SIBJICHHUSL.

®opMyIHpPOBATh 3aKOH CAMOMHAYKIINH, HAa3bIBATh TPAHULIBI €TI0
MPUMEHUMOCTH.

[IpoBOANTH AHAIOTHIO MEXAY CAMOMHAYKIMEH U HUHEPTHOCTHIO.
Onpenenstb 3aBUCUMOCTb UHAYKTUBHOCTH KaTYIIKHU OT €&
JUTMHBI ¥ TJIOIIA/IH BUTKOB.

Ornpenenarb B KOHKPETHOM CUTYyallu 3HAYCHHS: MAarHUTHOTO
notoka, DJ1C unnykuuu, 3/[C unoykyuu 6 08UNCYyUUXcs
nposoonukax, IJC caMOUHIYKIIUU, UHAYKTUBHOCTD, IHEPSUIO
NEeKMPOMASHUMHO20 NOJIA.

Haxonuts B nuteparype u MuTepHeTe nnpopmanuio 00
WCTOPUU OTKPBITUSA SBJICHUS 3JIEKTPOMArHUTHON MHAYKLIUHU, O
BKJIJIC B M3yUEHUE ITOTO SIBJICHUS POCCUICKOTO pusnka D. X.
Jlenia, o 60opb0e € MPOSBICHUSMH AIIEKTPOMArHUTHOU
WHIYKIIUU U €€ UCTIOJIb30BAaHUH B MMPOMBIIIIICHHOCTH. ['0OTOBUTH
MpEe3eHTAIMH U COOOIIEHUS IO U3YYEHHBIM TeMaM (BO3MOKHBIE
TEMBI [TPEJICTABIICHBI B yUCOHHKE).

2. Konebanus u Bomuer | 17
2.1 | Mexanuueckue 3 JlaBaTh ompeieicHre MOHATHIA: KoJieOaHus, KoeOaTebHas
KoJIeOaHHs crcTeMa, MEXaHUYeCKHUEe KOJICOaH!U s, TApMOHHYECKHE

KoJieOaHus1, CBOOOHBIC KOJICOAHUS, 3aTyXaloIue KOJIeOaHus,
BBIHYKJICHHBIE KOJIeOaHMsl, pE30HAHC, CMEIICHUE, aMILIUTY 1A,
MIePHOJI, 4aCTOTa, COOCTBCHHAS YacTOTa, (a3a.

HasbiBaTh ycinoBusi BO3HUKHOBEHHS Konebanuii. [IpuBoauTh
MPUMEPHI KOJICOATEITLHBIX CHCTEM.

OnuceIBaTh MOJIETH «IIPYKUHHBIA MasTHUK,
«MaTeMaTUICCKUI MasITHHUK.

[lepeuncnsath BUIbI KONEOATEIHLHOTO IBUKEHHS, UX CBOWCTBA.
Pacnio3naBatk, BOCIIpOU3BOANTH, HAOTIOIATh TAPMOHUYECKHE
KojebaHus, cCBOOOHbIE KOoNIeOaHUs, 3aTyXarolue KoieoaHus,
BBIHYK/ICHHBIE KOJICOAHHUsI, PE30HAHC.

[TepeuncnsaTh criocoObl MOMyUeHUs: CBOOOAHBIX U
BBIHYK/ICHHBIX MEXaHUYECKHUX KoJieOanwii. COCTaBIISTh
ypaBHEHHE MEXaHUYECKUX KOJeOaHUiA, 3alUChIBATh €r0
pemienue. Onpenenars Mo ypaBHEHHUIO K0J1e0aTeIbHOTo
JIBUKEHHSI TapaMeTphbl KOJIeOaHU.

[IpencraBisaTh rpagUUecKu 3aBUCUMOCTh CMEIICHHUS, CKOPOCTH
Y YCKOPEHHS OT BPEMEHHU MPH KOJeOaHUAX MaTeMaTHYECKOTO U
MPYXKUHHOTO MassTHUKOB. OmpeaesnaTs o rpaduky
XapaKTePUCTHKHU KOJICOAHHI: aMILTUTYY, TIEPUOJT U YacTOTY.
Uszobpasxcams epaguuecku 3a8ucumMocms amniumyosl
BbIHYIHCOCHHBIX KOJIEOAHULL O 4aCMOMbl bIHYHCOAIOUIEl] CUTLBL.
Ananusuposame usmeneHue 0aHHO20 epagura npu usmeHeHuu
mMpeHust 6 cucmeme.

BbIuncnsTh B KOHKPETHBIX CUTYallUAX 3HAYCHHsI IepHoa
KoJIeO0aHU MaTEeMAaTHYECKOTO WM TPY>KHHHOTO MasTHHKA,
JHEPTUU MASITHHUKA.

OOBSCHATH NMPEBPALLEHUS SHEPTUU ITPU KOJIEOAHUAX
MaTeMaTHYECKOTro MasiTHUKA U Tpy3a Ha MPYKUHE.
Hccrneoosams 3asucumocms nepuoda Koaebanuii
MAMeMamuyecKo20 MassMmHUKa om e20 ONUHblL, MACCHl U




amnaumyoul Konebanuil. Mcciedosams 3a8ucumocms nepuooa
KOJeOaHUll 2py3a Ha NPYAHCUHE OM MACCbL 2PY3a U HCECMKOCTU
NPYAHCUHDL.

PaGorate B mape u rpyIie npu peieHuu 3aa4d U BhIIMOJIHEHUN
MPAaKTUYECKUX 3aJJaHH, UCCIIEA0BAHUI, INIAHUPOBATh
sKcriepuMeHT. Bectu auckyccuto Ha Temy «Poib pe3oHaHca B
TEXHUKE U OBITY».

Haxomauts B nuteparype u Matepuere nundopmaruio oo
WCIOJIb30BAaHNN MEXaHUYECKUX KoJeOaHuil B mpubopax
re0JI0ropa3BeIKh, Yacax, KauessaX, JPYTux YCTPOHUCTBaxX, 00
WCIOJIb30BaHUHU B TEXHUKE U MY3bIKE pe30HaHca U 0 0opboe ¢
HUM.

['oTOBUTH Mpe3eHTaHN U COOOIICHUS 10 U3YYEHHBIM TeMaM
(BO3MOKHBIEC TEMBI MIPE/ICTABIICHBI B YUCOHHKE).

Pemats 3amaun. Kontponuposats pelieHue 3a1a4 caMuM 1
JIPYTUMH YYaITAMUCSL.

2.2

DNeKTpOMarHUTHBIC
KoyeOaHus

JlaBaTh ompeneneHue MOHSATHI: 3JIeKTPOMarHUTHbIE KOJIeOaHus,
KoJie0aTeNbHbIA KOHTYp, CBOOOHBIE 3JIEKTPOMArHUTHBIE
KOJIeOaHUs, a8MOK0oIeOanUs, ABMOKOIeOaAmenbHas
cucmema,BbIHYKJIEHHBIE 3JIEKTPOMarHUTHbIE KOJeOaHus,
MIePEeMEHHBII 3TEKTPUUECKUN TOK, aKTHBHOE

COIIPOTHUBIIEHUE, UHOYKMUBHOE CONPOMUBLEHUE, EMKOCIHOE
conpomueierue, NoJHOe CONPOMUGIeHUe Yenu nepemeHH020
mokKa, NEUCTBYIOIIEE 3HAYCHUE CUIIBI TOKA, IEUCTBYIOIIEE
3HaUEHUE HANpsKEeHUs], TpaHchopmarop, KodhhUIueHT
TpaHchOpMaIIH.

N3o6paxaTh cxemy KoJe0aTeTbHOTO KOHTYpa M OTHCHIBATD
MIPUHIIMII €r0 PaboTHI.

Pacnio3naBatk, BOCIIpOU3BOAUTH, HAOIIOJaTh CBOOOTHBIE
3JIEKTPOMArHUTHBIE KOJIEOAHUsI, 8bIHYHCOEHHbIE
NEeKMPOMASHUMHbIE KOIeOAHUsl, Pe30HAHC 8 Yenu NePeMeHHO20
moxa.

AHanu3upoBaTh NPEBPAIICHUS SHEPTUU B KOJIEOATETbHOM
KOHTYpE MPH dNIEKTPOMATHUTHBIX KOJIECOAHUSX.

[IpencraBasaTs B BUAE rpadUKoOB 3aBUCUMOCTD JIEKTPUUYECKOTO
3apsiaa, CUJIbl TOKA U HAIPsDKEHUS OT BpEMEHU MpU CBOOOIHBIX
AJEKTPOMAarHUTHBIX KosiebaHusx. Onpenensrs no rpaguxy
KoJjeOaHui XapaKTepPUCTUKH: aMIUTUTYAY, IEPUOJI U YacTOTY.
1Iposooums ananoauro mexncoy mexaHuyeckumu u
INEKMPOMALHUMHBIMU KOJeOAHUAMU.

3anuceiBaTh GopMyny TomcoHa. BEIUKCIATH € TOMOIIBIO
¢dopmyssl ToMcoHa epuoa U 4acTOTy CBOOOTHBIX
AEKTPOMArHUTHBIX KOJIEOaHU.

Onpenenste Nepuo/I, 4aCTOTy, aMIUTUTYAY KoieOaHui B
KOHKPETHBIX cUTyalusx. Mcciedosams snekmpomacHummble
KOe0anus.

Ilepeuucnams ceoticmea aemoxonebanuil, asmoxoieoamenbHol
cucmembl. IIpueooums npumepvl a8moKoie6amenbHbIX
cucmem, UCNOIL3OBAHUS ABMOKOICOAHUI.

OOBSCHATH MIPUHIIMII MTOTYUYEHHUS IEPEMEHHOTO TOKA,
YCTPOICTBO reHepaTopa nepeMeHHOro TOKa.

Ha3piBaTh 0cOOEHHOCTH NEPEMEHHOT0 SJIEKTPUYECKOTI0 TOKA Ha
y4acTKe LEMHU C Pe3UCTOPOM.

Has3zvieamv ocobennocmu nepemeHHo20 21eKmpuiecko2o mokda




Ha yyacmke yenu ¢ KOHOEHCamopoM.

Ha3zvieamv ocobennocmu nepemenno2o 31exmpuiecko2o mokda
Ha yuyacmke yenu ¢ Kamywkou uHOYKmueHOCmu.

3anuchiBaTh 3aK0H OMa U1 [IeNU IEPEMEHHOTO TOKA.
HaxoauTh 3Ha4€HUs CUIIbI TOKA, HAIIPSKEHUS, aKTUBHOTO
COTIPOTUBIICHUS, UHOVKIMUBHO20 CONPOMUBTLEHUS, EMKOCTHO20
CONpOMuUGIeHUs, NOJIHO20 CONPOMUEIEHUA LIETTU TIEPEMEHHOTO
TOKa B KOHKPETHBIX CUTYalIUsIX.

BbruncnsaTe 3Ha4€HMSI MOIIIHOCTH, BBIJEIISAIOIIEHCS B LEIH
IIEPEMEHHOTI'0 TOKa, JEMCTBYIOLUE 3HAUEHNS TOKA U
HaIpsKEHUS.

Haszvieamo ycnoeus 603HuKHoGeHUA pe30HaHCa 6 yenu
nepemeHHo20 moxa.

OnuceIBaTh YCTPONUCTBO, IPUHIIUI ACUCTBUS U IPUMEHEHUE
Tpancdopmaropa.

Buiyuciams koagppuyuenm mpancopmayuu 8 KOHKpEemHbIxX
cumyayusix.

Haxomuts B muteparype u MaTepHeTe nHpOpMAaIHio o
MOJIy4eHUH, Tiepeaaue 1 UCIOIb30BAaHUH MTEPEMEHHOT0 TOKa, 00
HCTOPUU CO3/1aHUs U IPUMEHEHUHN

TpaHCcHOPMATOPOB, UCNOILIOBAHULU PE3OHAHCA 8 YenU
nepemenHo20 moxa u o bopvbe ¢ HuM, ycrexax u npoouemax
3JEKTPOIHEPrETUKH.

Cocmaenams cxemol npeoopaszosanus snepeuu na TOL u ' I3C,
a makdice cxemy nepeoadu u NompeoieHus

9/1eKMpOoIHep2UL, Ha3bIBaTh OCHOBHBIX NOTpeOuTeIen
3IEKTPO3HEPTrun. [lepeuucnsams npuyuHbl NOMeEPL SHEPSUU U
B03MOIHCHOCIU 0151 NOBBIUUEHUSL I PekmusHocmu eé
UCNOIb308AHUSL.

Bectu nuckyccuio o ojb3e U Bpele MIEKTPOCTAHIINM,
apryMEHTHUPOBATh CBOIO MO3UIINIO, YMETh BBICIYIIUBATh
MHEHUE JIPYTUX YYaCTHUKOB.

['OTOBUTH Mpe3eHTALUU U COOOLIECHHS [0 N3YUYEHHBIM TEMaM
(BO3MOYKHBIE TEMBI ITPE/ICTABICHBI B YUEOHHKE).

2.3

Mexannueckue
BOJIHEI

JlaBaTh onpeneeHne MOHATHI: MEXaHUYECKas BOJIHA,
MoTiepevHast BOJIHA, MPOJOIbHAs BOJIHA, CKOPOCThH BOJIHEI,
JUIMHA BOJIHBI, (pa3a BOJIHBI, NIOCKAS 6ONIHA, 80JIHOBAS
no8epxHOCMb, (hPOHM 80JIHbL, 1YY, 3BYKOBasi BOJIHA, TPOMKOCTh
3ByKa, BHICOTA TOHA, TEMOp, OTpa’KEHUE, IPEIOMIICHUE,
MIOTJIOIIEHUE, UHTephEPEHIIUs, Oudparyus,

noaapu3ayus MEXaHU4eCKUX BOJIH, KOTEPEHTHbIE HCTOUYHUKH,
CTOs4asl BOJIHA, aKyCTUYECKHH pe30HaHC,
IJIOCKOIOJIIPU30BaHHAs BOJIHA.

[TepeuncnsaTh cBOMCTBAa MEXaHUYECKUX BOJH. Pacmo3naBarts,
BOCIPOU3BOIUTbH, HA0JI0/1aTh MEXaHUYECKUE BOJIHBI,
MOTIEPEYHBIE BOJIHBI, TPOJOIbHBIC BOJIHEI, OTPAKEHUE,
MpeoMJIeHre, TIOTIIOMEeHNE, UHTEP(hEPEHIINI0, Oudpakyuro u
noasApuayuio MEXaHMuecKux BoJIH. Ha3pIBaTh XapakTepUCTUKH
BOJIH: CKOPOCTb, 4aCTOTA, AJIMHA BOJIHBI, pa3HOCTH (ha3.
OmnpenensiTh B KOHKPETHBIX CUTYAIHSIX CKOPOCTH, YaCTOTHI,
JUTMHBI BOJIHBI, Pa3HOCTH (a3 BOJIH.

3anucvlieams u cocmasuimes 6 KOHKPEMHbIX CUNY AYUAX
YypasHenue 2apMoHUYecKol be2yuell 80IHbl.

Haxomuts B nuteparype u Matepuete nndopmanuio o




BO30YKICHHH, TIepeiade U UCMOIb30BaHUHN 3BYKOBBIX BOJIH, 00
WCTIOJIh30BAaHUH PE30HAHCA 3BYKOBBIX BOJH B MY3BIKE U
TEXHHKE.

Bectu nuckyccuto o mojib3e 1 Bpeie BO3ACHCTBUS Ha YEJI0BEKa
3BYKOBBIX BOJIH, apTYMEHTHPOBATH CBOIO MO3UIIUIO, YMETh
BBICITYIIMBATh MHEHHE JIPYTHX YYaCTHUKOB.

['OTOBUTH MpE3eHTAINHN U COOOIICHHUS 110 U3YYCHHBIM TeMaM
(BO3MOXHBIEC TEMBI IIPE/ICTABJICHBI B YICOHHKE).

2.4

BHGKTpOMaFHI/ITHHC
BOJIHBI

JlaBaTh onpeienieHue MOHATHIA: 3JIeKTPOMarHUTHOE I10JIe,
BUXPEBOE AIIEKTPHUECKOE T0JI€, HIIEKTPOMArHUTHBIE BOJIHBI,
CKOPOCTH BOJIHBI, JJIMHA BOJIHBL, (ha3a BOJIHBI, BOJHOBAS
MMOBEPXHOCTh, (PPOHT BOJIHBI, Ty, IIIOTHOCTH MTOTOKA
W3ITy4eHUsl, TOYCUHBIH NCTOYHUK U3ITy4eHUsl, OTPaKEHUE,
MpeJIOMIICHHUE, MTOTJIOMIeHNE, HHTephepeHIus, Tudpakus,
MOTNIEPEYHOCTb, MOJSAPU3ALINS FTEKTPOMATHUTHBIX BOJIH,
PaMOCBS3h, PAJTHOIOKAIINS, AMIUTUTYIHAS MO TYJISIIIHS,
netektupoBanue. OOBSCHATH B3aUMOCBSI3b IIEPEMEHHBIX
3JIEKTPUYECKOI0 U MAarHUTHOTO MoJiek. PrucoBaThk cxemy
pacnpocTpaHeHus JIEKTPOMarHUTHON BOJHBL. [lepeuncnsts
CBOWCTBA M XapaKTEPUCTUKH JICKTPOMATHUTHBIX BOJIH.
ObvscHams npoyeccvl 8 OMKPbIMOM KOJlebamenbHOM KOHMYpe,
NPUHYUN USTYYEHUS U PeSUCTPAYUU ITIEKMPOMASHUMHBLX GOJIH.
Pacrnio3naBate, HaOIIOAATH AIEKTPOMArHUTHBIE BOJIHBI,
U3Iy4YeHUE, MPUEM, OTPAKEHHE, PEIIOMIICHHE, TIOTJIOLICHNE,
uHTepepeHIuio, TMPPaKIHIO U MONIIPU3ALIUIO
ANEKTPOMArHUTHBIX BOJIH.

BBIYHCIsATS B KOHKPETHBIX CUTYalUSX 3HAYCHUS
XapaKTePUCTHUK BOJIH: CKOPOCTH, YACTOTHI, JJTUHBI BOJIHBI,
paszHoctu (az, enybuny paduonrokayuu.

CpasHusamov mexanuyeckue u 31eKmpoMacHUMHbLE GOIHbL.
ObvscHAMb NPUHYUNDBL PAOUOCEA3U U MENEBUOCHUS.
ObvscHAMb NPUHYUNBL OCYULECTNENEeHUS NPOYECCO8 MOOVIAYUU
u demexmupoganus. H300pasxcamo npunyunuaibHvle cxembl
paouonepedamuyuxa u paouonpuémuura. Ocyuecmenimo
paouonepedayy u paouonpuém. O0vACHAMb NPUHYUNDBL
nepeoauu u306padicenus meienepeoamyukom U NPUHYUNsl
npuéma uzoopadicenus: menesusopoMm.

HccnenoBaTh cBOWCTBA 3JIEKTPOMATHUTHBIX BOJH C MTOMOIIBIO
MoOuIbHOrO Tenegona. Ha3piBaTh U ONMMCHIBaTH COBPEMEHHBIE
CpeZCTBa CBSI3U.

Beigensats pons A.C. [TonoBa B H3y4eHHUH 3JICKTPOMArHATHBIX
BOJIH U CO3aHUU PaIUOCBSI3U. OTHOCUTHCS C YBaXKEHHEM K
VYEHBIM B UX OTKPHITHSIM. OOOCHOBBIBATH BAYKHOCTH OTKPBITHS
ANEKTPOMATrHUTHBIX BOJH JJISl Pa3BUTHS HAYKU.

Haxoauts B turepatype u UnTepuere nndopmarmio,
MO3BOJISIFOIIYIO OTBETUTh HA TIOCTABICHHBIE BOPOCHI TIO TEME.
Paborats B mape u TpyIiie Npy PeIIeHru  3a71a9 U BBITOJTHCHUN
MPAaKTUYECKHX 3a1aHuil. Haxooums 6 numepamype u
Humepneme ungpopmayuio o 6030ysicoenuu, nepeoave u
UCNONb308AHUU DTIEKMPOMASHUMHBIX 801H, 00 onvimax I epya u
UX 3HAYeHUU.

BecTu quckyccuto o mojb3e U Bpeie UCIOJIb30BaHMs
YEJIOBEKOM 3JICKTPOMArHUTHBIX BOJIH, apTYMEHTHPOBATH CBOIO
MO3UIUIO, YMETh BBICIYIINBATH MHEHUE IPYTHX YYACTHUKOB.




T'oToBUTE MMpE3CHTAalu U COOGH_ICHI/IH MO0 U3Yy4YCHHBIM TCMaM
(BO3MOXHBIC TEMBI TIPE/ICTABJICHBI B YICOHUKE).

OnTuka
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CBeTOBBIC BOJHBI.
['eomeTrpuueckas u
BOJIHOBAs ONTHKA

11

JlaBaTh omnpeielieHUe MOHSATHI: CBET, TEOMETPUYECKAs ONTHKA,
CBETOBOH JIy4, CKOPOCTh CBETa, OTPAKEHHE CBETA,
IIPEIOMIIEHUE CBETA, IIOJIHOE OTPAXKEHUE CBETA, YroJl Ma/IeHuUs,
yroJI OTPaKEHHUs, YTOJI IPEIOMIICHHU S, OTHOCUTEIIbHBIH
MOKa3aTesb MPeIOMIICHNS, a0COTIOTHBIHN IMOKa3aTeNlb
MIpeIOMIICHUS, JINH3a, (POKYCHOE

paccTosiHuE JINH3BI, ONITUYECKAsl CUJIa JIMH3bI, TUCIIEPCHS CBETA,
uHTepdepeHus cBeTa, TUbpaxius cBeTa, JUPpaKIMOHHAs
pelérka, noJyisipu3alus CBeTa, €CTECTBEHHBIN CBET,
IJIOCKOIOJIIPU30BAaHHBIN CBET.

OnuceIBaTh METO/IbI U3MEPEHUS CKOPOCTH CBETA.
[lepeuncnsaTh CBONCTBA CBETOBBIX BOJIH.

Pacnio3naBath, BOCIIPOM3BOANTD, HAOIIOIATh PACTIPOCTPAHEHHE
CBETOBBIX BOJIH, OTpaXEHHE, IIPEIOMIICHUE, MTOTJIOIIECHHUE,
TUCTICPCHUI0, MHTEP(DEPEHIIHIO, TU(PAKITUIO U TIOJSPHU3AIIIO
CBETOBBIX BOJIH.

@opmyJIMpOBATh NPUHLHKI [ FOMTreHca, 3aKOHbI OTPAKEHUS U
MIPEIOMIICHUS CBETA, TPAHUILIBI UX IPUMEHUMOCTH.

Crpouts X0/ Jiyya B IUNIOCKONapasieIbHON IUIACTHHE,
TPEYTroJbHOU MpU3ME, IOBOPOTHOM MpU3Me, 000paynBaroLieit
IIpU3Me, TOHKOM JIMH3E.

Ctpouts n3o0paxkeHue mpeaMeTa B IIOCKOM 3epKalie, B TOHKON
JMH3E.

[lepeuncnsTh BUIBI TUH3, UX OCHOBHBIE

XapaKTEPUCTUKUA — ONTUYCCKUN LIEHTP, TJIaBHASI ONTHYECKAs
ocb, (hOKyC, OITHUYECKas CUJIA.

Ornpenenarb B KOHKPETHOM CUTyallud 3HAYEHMS YIJIa MaJICHuUs,
yTjla OTPa)KEHUs, yIiia IpeoOMIIEHHUS, OTHOCUTEIbLHOTO
MoKazares MpeIoMIIeHHsI, a0COTIOTHOTO MOKa3aTens
MIPEIOMIIEHUS, CKOPOCTH CBETa B cpefie, (POKYCHOTro
paccTOsIHUSA, ONTUYECKOUN CUJIbI JINH3BI, YBEITUYEHHUS JIMH3BI,
nepuoaa audpakimoHHON

PEMIETKH, TTOJIOKEHUS HHTEP()EPEHITMOHHBIX U

T (PaKIIMOHHBIX MAKCUMYMOB 1 MUHUMYMOB. 3alMChIBaTh
(hopMyIly TOHKOH JIMH3BI, PACCUUTHIBATh B KOHKPETHBIX
CUTYalUsIX C €€ IOMOIIbI0 HEU3BECTHBIE BEITMUNHBI.
OOBSCHATH MPUHIIUIT KOPPEKIIMH 3PEHUS C TIOMOIIBIO OYKOB.
DKCrepUMEHTAIIBHO OIPENENSITh T0Ka3aTelb MPEIOMIICHHS
cpenbl, hokycHOe paccTosiHUE coOMparoleit

U pacceusarowjeli TMH3, ITUHY CBETOBOW BOJIHBI C IIOMOIIBIO
TU(PPAaKIUOHHON PEETKH, OYeHUBAMb UHDOPMAYUOHHYIO
émxocmov komnakm-oucka (CD).

Ilepeuucnams obracmu npumeHneHuss unmeppepenyuu ceema,
ougbpakyuu ceéema, norsapusayuU ceema.

HccnenoBaTh 3aBUCUMOCTD YTJIa MPEIOMIIEHUS OT yIiia
MaJIeHMs], 3aBUCIMOCTb PACCTOSIHUS OT JIMH3BI 10 NU300pakeHUs
OT PacCTOSIHUS OT JIMH3BI JI0 PEIMETA.

[IpoBepsATh TUNOTE3bI: YOI MPEIOMICHUS MIPSMO
MPONOPLMOHAJIEH YTy MaJCHUS, NpU NIOMHOM CLOHCEHUU O8YX
JIUH3 OnmuyecKue CUivl CK1a0bl8arOmcsl.

KoHcTpynpoBaTh MOJeNH TeIeCcKomna /Uil MUKPOCKOTIA.




PaGorats B mape u TpyIine npu BHIOJTHEHUH MPAKTUIECKUX
3a/laHuH, BBIABUKEHUH TUIIOTE3, pa3pabOTKe METO0B
MIPOBEPKHU THITOTES.

IInanuposams desamenbHOCMb NO BLINOIHEHUIO U BbINOIHAMD
UCCe008AHUSL 3AB8UCUMOCU MeNHCOY PUULECKUMU
8eUYUHAMU, IKCNEPUMEHMATILHYIO NPOBEPKY SUNOME3bl.
Haxomuts B muteparype u MaTepHeTe nHpopmanuio o
ouorpadusx U. Hetotona, X. ['toiirenca, T. FOnra, O.
@penensi, 006 X Hay4HBIX paboTax, 0 3HAYCHUU UX PAOOT s
COBPEMEHHOU HAYKH.

Bricka3biBaTh CBOE MHEHHE O 3HAUEHUU HAYYHBIX OTKPBITUN U
pabot no onrruke M. Hetorona, X. 'oiirenca, T. FOnra, O.
Openens. Bocnpunumars, aHAIU3UPOBATh, IepepadaThIBaTh U
MPEIBSABISATH HHPOPMAIUIO B COOTBETCTBUH C IMOCTABICHHBIMHU
3a/la4yaMH.

Brpiienars OCHOBHBIE TTOJIOKEHUS KOPITYCKYJIIPHOW M BOJIHOBOM
TEOpHUH CBETa. Y4acTBOBATh B 00CYKJIECHUH 3TUX TEOPUId U
COBPEMEHHBIX B3TJISI0B Ha MPUPOTY CBETA.

Vkazvieamov epanuyvl npumenumocmu 2ceomempuyeckor
ONMUKU.

['oTOBUTH Mpe3eHTaIH U COOOIICHUS M0 U3YYEHHBIM TeMaM
(BO3MOYKHBIE TEMBI IIPE/ICTABICHBI B yUEOHUKE).

3.2 | U3nyuenue u JlaBatb ompe/iesieHue MOHIATUI: TEMJI0BOE U3IYUYCHHUE,
CIEKTpPbI ANEKTPOIIFOMUHECLIEHLINS, KaTOI0JIFOMUHECLICHLIUS,
XEMUIIOMUHECHEHIINSA, (OTOTOMUHECLEHIIMSL, CHIOUWHOU
Chekmp, TUHenYamulii CHeKmp, NOJ0CAMblli CHeKmp, CNeKmp
NO2N0WeHUsl, CReKMPATbHbIU AHATU3.
[lepeuncasTb BUIBI CIIEKTPOB.
Pacnio3naBarts, 6ocnpouzeooums, HabIOAATH CILIOUTHON
CIEKTp, TMHEUUATBIN CIEKTP, ITOJIOCATBIN CIEKTP, CIIEKTP
W3JIy4EHUs U MOIJIOMICHHUS.
H3o06pascams, 00bACHAMb U AHATUIUPOBAMb KPUBYIO
3asucumocmu pacnpeoenenus 3Hepeun 6 Cnekmpe abcoromHo
4épHo20 mena.
[lepeuncnsTh BUIbI 3JEKTPOMAarHUTHBIX U3JIy4YE€HUH, UX
HCTOYHUKH, CBOMCTBA, IPUMEHEHNE. Vcnonbp30BaTh KAy
ANEKTPOMAarHUTHBIX BOJIH. CpaBHUBATh CBOWCTBA
AJIEKTPOMAarHUTHBIX BOJIH Pa3HbIX IUANIa30HOB.
4 OcHoBBI
CIELIMAJIbHOM Teopun
OTHOCHUTEJIbHOCTH
34. | OcHOBBI JlaBaTh ompe/esieHue MOHATUI: COObITHE, TIOCTYIAT,
1 CHelHalbHOM Teopun coOCTBEHHas HHEepIUalIbHAas CUCTEMA OTCUETa, COOCTBEHHOE
OTHOCHUTEIIBHOCTH BpeMs, COOCTBEHHas JUIMHA Tella, Macca MOKOs, MHBAPHAHT,
(CTO) SHEPTUs MOKOA.

Obvsacuames npomugopeyuss Mexcoy Kiaccudeckoll MexaHuxkou u
anekmpoounamuxou Makceenna u npuuunst nossnenus CTO.
®opmynuposats nocryaatsel CTO.

®opmynrpoBaTh BeIBOJbI U3 nocTynatoB CTO u 0b6wvacuame
penamusucmcekue d¢pghexmui CoKpaujenus pasmepos meia u
3aMeO0NleHUsl BpeMEeHU MeHCOY 08YMsL COOLIMUAMU C MOYUKU
3peHUs O8UNCYwelcs cucmemvl omcyéma. AHaIU3UPOBaTh
(hopMyIly pelsITUBUCTCKOTO 3aKOHA CJI0YKEHUSI CKOPOCTEH.




11Ipo6ooumu muicieHHble IKCnepuMenmol, NOOMBEEPHcOarouue
nocmynamol CTO u ux cneocmeust.

Haxooumbs 6 konkpemmuoti cumyayuu 3na4eHus ckopocmei mei
6 CTO, unmepeanog epemenu medicoy coobimusimu, OIUHy meada,
9HEP2UI0 NOKOSL YACMUYbL, NOJHYIO IHEPSUI0 YACTNUYDI,
PENAMUBUCICKULL UMNYIILC YACTNUYDL.

3anuchIBaTh BBIPAXKEHUE JUIsl SHEPTUU TIOKOS U NOIHOU
9Hepeuu YaCcTHII.

W3narats cyTh NpUHIMIIA COOTBETCTBUS.

Haxonuts B nuteparype u MHTEepHETE HH(OPMAIMIO O TEOPUH
a¢upa, 00 FIKCIIEPUMEHTAX, KOTOPBIE MPUBEIH K CO3/IaHUIO
CTO, 00 OTHOCHUTEIIBHOCTH PACCTOSHUM U TIPOMEKYTKOB
BpeMeHH, 0 Ouorpaduu A. DiiHmTeitHA. Bpicka3piBaTh CBOE
MHeHue o 3HauyeHun CTO 11t CoBpeMEHHON HayKH.

['oTOBUTH Mpe3eHTaH U COOOIICHHUS 10 U3YYEHHBIM TeMaM
(BO3MOIKHBIC TEMBI ITPE/ICTABIICHBI B YUCOHHKE).

KBanToBas ¢uznka
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CBeTOBBIC KBAaHTHI

JlaBaTh onpenenenue moHATH: PoTodPQeKT, KBaHT, TOK
HACBIIIEHUS, 3a/ICP)KUBAIOIICE HAMIPSDKEHUE, padoTa BBIX0/a,
KpacHas rpanuna ¢gorodddekra.

Dopmynruposams npedmem u 3a0a4u K6aHMOBOU QU3UKU.
Pacno3naBate, HaOmoaaTh sABIcHUE GoTOdIPdeKTa.
OnuceiBath onbIThl CTOJIETOBA.

®opmynupoBath Tunote3y [Inanka o kBaHTax, 3aKOHBI
dororddekra.

AHanm3upoBaTh 3aKoHbI PoTorddekra.

3anuchIBaTh M COCTABIISITh B KOHKPETHBIX CHUTYAITUSIX
ypaBHeHue DiHITeHa 1 GoTodddexTa u HaXOIUTH C €ro
MTOMOIIBIO0 HEU3BECTHBIC BETUYHHEI.

BbruncnsTe B KOHKPETHBIX CUTYallUsAX 3HAUCHUS
MaKCUMaJIbHON KHHETUYECKON IHEPTUU (POTOIIEKTPOHOB,
CKOPOCTH (POTODIIEKTPOHOB, paOOTHI BHIXO/Ia, 3AMHPAIOIIETO
HaIPSDKEHUS, YaCTOTHI M JUTHHBI BOJIHBI, COOTBETCTBYOIINX
KpacHoii rpanuiie potorddekra.

[IpuBoUTE MpUMEpHI UCTIONIB30BaHus (OTOAPDEKTA.
OOBACHATH CyTh KOPIYCKYISIPHO-BOJTHOBOTO Jyalu3Ma.
OmnuceiBath onbITH JIeOeeBa 1o M3BMEpEeHUIO 1aBJICHUS CBETa U
ombIThl BaBuiioBa 1o onruke.

Onucvleams onvimsi N0 OUDPAKYUU IIEKMPOHOSB.
DopMyaHpoOBaTH COOTHOIICHHE HEOMPEIeIEHHOCTEH
I'eii3enbepra u oOBSACHATH €0 CYTh.

Haxomuts B nuteparype u MaTepHeTe nadopmanuio o paborax
Cronerosa, JIebenesa, Basunosa, Ilnanka, Komnmona, oe
bpotina.

Briaenars poiib pOCCUKUCKUX YUEHBIX B UCCIIEJOBAHUH CBOMCTB
CBeTa.

[TpuBOIUTE IPUMEPHI OMOJIOTHIECKOTO U XUMUYECKOTO
JIECTBHUS CBETA.

['oTOBUTH Mpe3eHTAINHN U COOOIICHUS M0 U3YYCHHBIM TeMaM
(BO3MOYKHBIE TEMBI ITPE/ICTABICHBI B yUEOHHKE).

5.2

AToMHas pusmka

JlaBaTh ompe/ieneHne MOHITHIA: aTOMHOE PO,
SHEPreTUYECKUN YPOBEHB, SHEPTHSI HOHU3ALUH, CHOHMAHHOE
U3nyuenue ceema, BbIHyHCOEeHHOe U3yieHue ceema.
OmnuceiBath onbITH Pesepdopaa.




OnuceIBaTh U CPaBHUBATH MOJIENHN aToMa ToMCOHa U
Pezepdopna.

PaccmarpuBath, uccneoBaTh U OMKUCHIBATH JIMHEWYATHIE
CHEKTpBI.

®opMmyaupoBaTh KBAHTOBBIE ITOCTYNAThI bopa.

OOBACHATH TUHEHUaThIe CIEKTPBI aTOMa BOJIOPOa Ha OCHOBE
KBaHTOBBIX IOCTYNaToB bopa.

PaccunthiBaTh B KOHKPETHOM CUTYallMH YacTOTY U JUIUHY
BOJIHBI UCITYCKAaeMOro ()OTOHA MIPU IIEPEX0/ie aTOMa U3 OJHOTO
CTallMOHAPHOI'O COCTOSIHUS B IPYro€, YHEPIHI0 MOHU3ALUU
aTOMa, GbIYUCIAMb 3HAYEHUs pAOUYCO8 CIMAYUOHAPHBIX OpOUM
971eKMPOHO8 8 amome.

Onucvleams ycmpouucmeo u 00wbACHAMb NPUHYUN OeUCTNUs
71a3epoe.

Haxomauts B nuteparype u MHTepHeTe cBeeHus o (hakrax,
MOJITBEPKIAIOUINX CIIOKHOE CTPOSHUE aTOMa, 0 paboTax
y4EHBIX TIO CO3JAHHUIO MOJIENIA CTPOEHUS aTOMa, NOJIYUEHUIO
8bIHYIHCOEHHO20 U3YYeHUs], O TPUMEHEHNN J1a3epOB B HAYyKe,
MEIUIIMHE, TPOMBIIIJICHHOCTH, OBITY.

BoraensaTs poiab pOCCUNHCKUX YYEHBIX B CO3JAHUU U
WCIOJIb30BAHUU JIa3€POB.

['oTOBUTH MIPE3EHTALIMU U COOOLICHHS 1T0 N3YYECHHBIM TEMaM
(BO3MOYKHBIE TEMBI MTPE/ICTABICHBI B YYCOHHKE).

5.3

duzuka aTOMHOTO
siapa

JlaBaTh omnpeieeHusI MOHSATHI: MAaCCOBOE YUCIIO, HYKJIOHEI,
SIIEPHBIE CUIIBL, BUPpMYaIbHble yacmuybsl, NeEeKT Macc, SHEPTUs
CBSI3H, yJIeJIbHAasi SHEPTUs CBA3M aTOMHBIX SI/IEp,
PanMOaKTUBHOCTb, AKMUBHOCHb PAOUOAKIMUBHO2O

sewecmaa, IEPUO MOTypaciaja, UCKYCCTBEHHAs
PaIMOAKTUBHOCTb, S/ICPHBIC PEAKIIHH, YHEPTCTHUECKUN BBIXO/T
SIEPHON PeaKIINH, [IeMHas saepHas peakiuus, KodpUuueHT
Pa3MHOKEHHS HEHTPOHOB, KpUTHIECKAsI Macca, peaKTOpPhI-
Pa3MHOXKHUTEIH, TEPMOSIEPHAs PEaKIIHsI.

CpaBHUBaTh CBOMCTBA IPOTOHA U HEHUTPOHA.

OnuceiBaTh MPOTOHHO-HEUTPOHHYIO MOJIENb sI/Ipa.
OnpenensiTe COCTaB sIeP PA3TUIHBIX JIECMEHTOB C ITOMOIIBIO
Tabnuiel Menaeneesa. M300paxxatb U 4UTaTh CXEMbI aTOMOB.
CpaBHUBATH CHITY JICKTPUYECKOTO OTTATKUBAHUS TPOTOHOB U
CHUIIY CBSI3U HYKJIOHOB B sifipe. [lepeuucnams u onucvléamso
ceoticmea s10epuvix cui. OOvACHAMb 0OMEHHYI0 MOOEeNb
83aUMOOCUCMBUSIL.

Berancnsats 1eexT Mace, SHEPTHIO CBS3H U YISIBHYIO
SHEPTHUIO CBS3H KOHKPETHBIX aTOMHBIX sifiep. AHATU3UPOBATh
CBA3b YJIEIbHON YHEPTUHU CBSA3U C YCTOMYMBOCTBIO SJIEP.
[TepeuncnsTh BUIIBI pAAMOAKTUBHOTO paciiaja aTOMHBIX sIep.
CpaBHHBaTh CBOMCTBa anb(ha-, 6eTa- U TaMMa-NU3TydeHUN.
3anucvisame npasuna cmewjeHus npu paouoaKmuEHbIX
pacnadax. Onpedensims d1eMeHmbl, 00pa3yIouWUecs 6
pesynvmame paouoaKmueHvlx pacnaoos.

3anuchIBaTh, OOBSICHITH 3aKOH PAJIMOAKTUBHOTO pacmaja,
yKa3bIBaTh TPAHMIIBI €T0 MPpUMEHUMOCTU. OTpeensTh B
KOHKPETHBIX CHTYAIMsIX YHCIIO HePaCIaBIIUXCS SIep, YUCIIO
pacmaBIIUXCS SAEp, MEPUOJI MOIypacnaaa, akmueHoOCmMyb
gewecmaa.

Ilepeuyucnsaimos u onucvisams Memoobl HAONIOOEeHUA U




peaucmpayuu dnemenmapusix yacmuy. Habrrooams mpexu
anvpa-uvacmuy 6 kamepe Bunvcona. Pecucmpuposamo soephule
uznyuenus ¢ nomowwto cuémuuxa I eticepa. Onpeodensims
UMAYILC U IHEP2UIO YACMUYbBL NPU OBUNCEHUU 8 MACHUMHOM
noze (no hpomocpagpusim).

3anuceIBaTh siiepHbIe peakiuu. OnpenenasTh IPOaYKThI
SIIEPHBIX peaklyii. PaccuuThIBaTh SJHEPTUYECKUI BBIXOL
SIICPHBIX PEAKIUM.

OrnuchIBaTh MEXaHU3MBI JICTICHUS SIAEP U LIETTHOM SAepHON
peakiuu. CpaBHUBATD SIIEPHBIE U TEPMOSIZICPHBIC PEAKIIUH.
ObvsCHAMb NPUHYUNDBL YCMPOUCMBA U PAOOMbL 510EPHBIX
peakmopos. Y4acTBOBaTh B 00CYKICHUHU MPEUMYIIECTB U
HEJ0CTaTKOB SACPHOM SHEPTeTHKH.

Ananusuposams onacHocmv s0epHbIX U3TYUEHUL OJIS HCUBLIX
OpP2aHU3MOS.

Haxomuts B muteparype u HTEpHETE CBeIeHUsT 00 OTKPBITHH
MPOTOHA, HEUTPOHA, PAIMOAKTUBHOCTH, O MOJIYYEHUU U
WCIIOIb30BAaHUH PAJMOAKTUBHBIX U30TOMOB, HOBBIX
XUMHYECKHUX 3JIEMEHTOB.

Brigenste poib pOCCUUCKUX YUEHBIX B UCCICAOBAHUSIX
aTOMHOTO $1/Ipa, OTKPBITUU CIIOHTAHHOTO JICIICHUS e ypaHa,
Pa3BUTHUU SAECPHOU SHEPTETUKH, CO3AHUH HOBBIX H30TOIIOB B
OUSUN (O6benuHEHHBIA MHCTUTYT SJIEPHBIX UCCIEIOBAHUH B T.
JlyOHe).

['oTOBUTH Mpe3eHTaIH U COOOIICHUS M0 U3YYEHHBIM TeMaM
(BO3MOYKHBIE TEMBI IIPE/ICTABICHBI B YUEOHUKE).

5.4

DnemMeHTapHbIe
YaCTHIIBI

JlaBaTh onpeieneHue MOHATHI: aHHUTWISALUS, IeNMOHbL,
aopoHwl, Keapk, enooH. IlepednciiaTe OCHOBHbIE CBOMCTBA
3JIEMEHTAPHbBIX YACTHII.

Bo1aensaTe rpynmnsl 3J1eMEHTapHBIX YaCTHLI.

[lepeuncnsTh 3aKOHBI COXPAHEHHUS, KOTOPBIE BHIMOIHSIIOTCS PU
IIpeBpalIeHUAX yacTull. ONUCBIBATh NIPOLECCHl aHHUTUIISLIUN
YacTHUIl U aHTUYACTHI] U POKACHUS SJIEKTPOH-TIO3UTPOHHBIX
nap.

HazbiBaTh 1 cpaBHUBATH BU/BI (DYHIaMEHTAIbHBIX
B3aUMOJCUCTBUM.

OnuceIBaTh pojb YCKOPUTENEH B U3yUEHUH 3JIEMEHTAPHBIX
qacTull. Hazvieams ocHosHble 8U0bl ycKopumernetl
NEeMEHMAPHBIX YACMUY.

Haxonuts B nutepatype u MHTepHETe cBefieHNs: 00 HCTOPUHU
OTKPBITHS 3JIEMEHTAPHBIX YaCTUL], O TPEX dTanax B pa3BUTUU
(U3MKN 3IEMEHTaPHBIX YACTHII.

OnuceiBaTh COBPEMEHHYIO GU3NYECKYIO KApTUHY MUpA.
['0TOBUTH MpE3EHTALMHU U COOOLICHNS IO U3YUYECHHBIM TEMaM
(BO3MOYKHBIE TEMBI ITPE/ICTABICHBI B yUEOHHKE).

Crpoenue
Bcenennoi

6.1

ConHeyHas cucTeMa.

JlaBaTh ompejiesieHue MOHIATUI: HebecHas cgepa, IKIunmuxa,
HebeCHblll IK8AMOp, NOJIOC MUPA, OCb MUpPA, KPy2 CKIOHEHUs,
npsamoe 60cxodcoenue, CKI1oHeHue, Napailakc, Napeek,
aCTPOHOMHUYECKAs €IMHULIA, IEPUTeNINi, apeTuii, COTHEUHOE
3aTMEHHE, JIYHHOE 3aTMEHHE, TUIAHEThI 36MHOM IPYTIIIbI,
TJIAHETHI-TUTAHTBI, ACTEPOU/I, METEOP, METEOPHUT, hoTochepa,




CBETUMOCTb, IPOTYOEpaHell, ny1bCcap, HelimpoOHHAsl 36304,
uépHas Ovipa, MPOTO3BE3/1a, CBEPXHOBAS 3BE3/1a, TAJTAKTHKA,
KBazap, KpacHOE CMeIlleHHEe, TeOpHs bosbIoro B3phiBa,
BO3pacT BcenenHoil.

Ha6monate JIyHy U TUTaHETHI B TEJIECKOIL.

Brigensats ocobenHoCcTH crctembl 3emits-JIyHa.
Pacnio3naBate, MOJIEIUPOBATH, HAOIIOIATh JIYHHBIC U
COJTHEYHbIE 3aTMEHHSI.

OOBSCHATH MPHUIUBEI U OTJIUBEIL.

Dopmynuposams u 3anucvieams 3akoHvl Kennepa.

6.2

CoJHIle U 3BE3/IbI

OnuceiBatk ctpoeHne COTHEYHON CUCTEMBI.

[lepeuncasaTh MIaHEThl U BUJIbl MAJIBIX TEJl.

OnuceiBatk ctpoenue CoaHua.

Habmtonate conneunslie narHa. CobioaTh npaBuia
6e3omacHocTH npu HabroAeH COHIIA.

[lepeuncasiTh TUIMYHBIE TPYIIIBI 3BE3]], OCHOBHBIC (PM3UUECKUE
XapaKTCPUCTUKU 3BE3 .

OnuchIBaTh IBOJIOLUIO 3BE3/ OT POXKIECHUS 10 CMEPTH.
Ha3piBath cample spkue 3BE31bI U CO3BE3THSI.

6.3

Ctpoenue
Bcenennon

Ilepeuncnarb BUbI FaJIaKTHK, ONUCHIBATH COCTAB U CTPOEHUE
rajlakTuk. Beinensate Mneunsii [yt cpenu aApyrux rajgakTuk.
Omnpenensars Mecto COoTHEYHON CUCTEMBI B [ aakTHKe.
OneHnBaTh MOPSIIOK PACCTOSIHUN 1O KOCMUYECKUX OOBEKTOB.
OnuceBaTh CyTh KPaCHOIO CMEUICHMSI M €r0 UCII0JIb30BaHUE
IIPU U3YyYEHUH TaJIaKTHK.

IIpuBOINTE KpaTKOE U3JI0KEHNE TEOPUH bospnioro B3peiBa u
TEOpUU pacmupsroniercsa BeeneHHOM.

Obvsacuamsb cymov NOHAMUL KMEMHAS MAMeEPULY U KMEMHAs
SHep2UAN.

IIpusooums npumepvl UCNONL308AHUS 3AKOHOE PUSUKU OIS
00BACHEHUs. NPUPOObI KOCMUYECKUX 00BEKMO8.

Paborath B nape ¥ rpyrmnie npu BHIOJHEHUN MPAKTUYECKUX
3a/laHuM.

Hcnonb3oBare MHTEpHET /17151 TOMCKa H300paskeHui
KOCMUYECKHX 00BEKTOB M HHPOpMAIH 00 UX 0COOEHHOCTSIX.

IToBTOpEeHUE

Peseps

IlepedyeHb 1a00paTOPHBIX padoT

n/m

Tema Hara

Ha6J'IIOIleHI/IC JEeHCTBHS MarHUTHOTO I10JIS Ha TOK

I/IsyquHe SIBJICHUA E)JIGKTpOMaFHI/ITHOI\/'I WMHAYKIOIUN

OHpCIleJ'IeHI/IC YCKOPCHUA CBOGO)IHOI‘O MNaaCHUs IMpU MIOMOIIN MAasdTHHUKA

I/I3MepeHHe IMOKas3aTcyid MPEJIOMIICHUA CTCKIIA

QPRWIN -

Omnpenenenne onTUYECKOM CUITbl U (POKYCHOTO PaCcCTOSTHUS
coOMparomieil JTMH3BI

(ep]

N3Mepenne 1iMHbI CBETOBOM BOJTHBI

\]

Onenka nHGOpMaIMOHHON EMKOCTH KOMMaKT-Aucka (CD)

Habnronenue CrutonHoro v JIMHEWYaToro CeKTPOB




KanennapHo-temaTndeckoe niiaHupoBaHue 1o pusuke

Ne Ne Tema ypoka Kouunu | lara IIpum | Ilapa-
n/n ypo €CTBO eyaH | rpadg
Ka gacoB | [lo ITo He
miany | ¢akTty
1. OCHOBBI 3/1eKTPOAHHAMUKH 9
(mpoaoJrxeHue)
11 MarHuTHoe noJje 5
111 |1 MarnutHoe none. Maaykius 1 I1.1
MarHUTHOT'O MOJIS.
112 |2 JIaGoparopnas pabota Ne 1 «Habmronenue 1
JeWCTBUSL MAHUTHOTO MOJIS1 HA TOKY.
1.13 |3 Cuna Amnepa. 1 I1.2
114 |4 JleficTBMEe MarHUTHOTO TTOJIS Ha 1 I1.4
JBIDKYIYIOCS 3apsDKEHHYIO YacTHUILY.
Cuna Jlopenua.
115 |5 MarauTtHble CBONCTBA BEIIECTBA. 1 I1.6
1.2 DJIEKTPOMATHUTHASA UHAYKIMS 4
121 |6 DneKTpoMarHuTHasi UHIYKIIHS. 1 11.7-8
MarnuTHslii notok. [Ipasuino Jlenna.
3aKOH 3JeKTPOMArHUTHOW MHAYKIMH.
122 |7 JIaGoparopnas padota Ne 2 «3yuenue 1
SIBJICHHSI SJIEKTPOMArHUTHON MHJTYKLIUMY.
123 |8 SIBneHune caMOMHIYKIUH. 1 IL.11
WNHAYKTUBHOCTB. DHEPrUsi MArHUTHOTO
TIOJIS TOKA.
124 |9 KonrtponbHas padora Nel no reme 1
«MarautHoe nojue. DJIeKTpOMarHuTHast
VHAYKIHUS.
2 Kosnebanusi u BOJIHBI 17
2.1 Mexanuyeckue KoJeOaHus 3
2.1.1 10 CBoboaubie konebanus. ['apmMonnyeckue 1 I1.13-14
Koje0aHusl.
212 |11 JIaGoparophas pabota Ne 3 «Onpenenenue 1
YCKOPEHUSI CBOOOTHOTO TAJICHUs TIPH
MIOMOIIIM MasITHUKAY.
213 |12 3aryxarollye U BbIHYK/IEHHbIE KOJeOaHu . 1 I1.16
Pe3onanc
2.2 DJIEKTPOMATHUTHBIE KoJIeOaHus 6
2.2.1 13 CBOOOIHBIE ANMEKTPOMATHUTHBIE 1 I1.17-19
koseOanus. 'apmoHnyeckue
3JIEKTPOMArHUTHBIE KOJIeOaH!s B
KosiebaTenbHOM KOHTYype. Dopmyra
TomcoHa.
222 |14 [lepemMeHHBIH 3NIEKTPUUECKUNA TOK. 1 I1.21
Pe3ucTop B 11enM NEPEMEHHOTO TOKa.
223 |15 Konzaencarop u karyiika HHIyKTUBHOCTH 1 [1.22
B IIENH NIEPEMEHHOI0 TOKa
224 |16 Pe30HaHC B 3JIEKTPUYECKOH 1IEMH. 1 11.23
225 |17 I'enepaTop nepeMeHHOro TOKa. 1 I1.26
Tpancdopmatop.
226 |18 IIpousBocTBO, Iepeaya u 1 11.27




noTpeOIeHne AIEKTPUYECKON YSHEPTUU

2.3 MexaHu4ecKue BOJIHBI 3

231 |19 BonHoBeIe siBneHMSA. XapaKTEPUCTHKA I1.29
BOJIHBI.

232 |20 3BYKOBBIE BOJIHBI. I1.31

233 |21 WuTepdepennys, mudpakius u I1.33
NOJISIPU3ALIUs. MEXaHUYECKUX BOJIH.

2.4 JIEKTPOMATHUTHBIE BOJTHbBI S

241 |22 DNeKTPOMarHuTHOE T0JIE. I1.35
DNeKTpOMarHuTHasi BOJIHA.

242 |23 N3obperenue panuo A. C. ITonoBsiM. I1.36-38
[Tpunnuner paguocsszu. Moaynsuus u
JETEKTUPOBAHHE.

243 |24 CBolicTBa 3JIEKTPOMArHUTHBIX I1.39-40
BOJIH. PacnipocTpaHenue paanoBoOJIH.
Pannonokanusi.

244 |25 ITonsarue o TeneBuneHun. Passurue 11.41-42
CpPEZCTB CBSI3H.

245 |26 KontponbHas padota Ne2 o reme
«Konebanus u BOJTHBD.

3. OnTuka 13

3.1 CgetoBble BoIHBI. 'eoMeTpuyeckas u 11
BOJIHOBAsI ONITHKA

3.11 |27 Ckopoctb cBeta. [Ipunnun I'toiirexca. [1.44-45
3aKOH OTpa)KeHHUs CBETA.

3.12 |28 3akoHBbI IpesoMiieHus ceera. [lomHoe 11.47-48
OTpa’KE€HHE CBETA.

313 |29 JIaboparopHas padora Ne 4 «3mepenue
MOKA3aTesIsl MPEIOMIICHHS CTEKIIa.

3.14 |30 JIunssl. [locTpoenue n3obpaxxeHuil B I1.50-51
nuH3e. Popmysia TOHKOM JIMH3HI.
YBe/nn4yeHue JUH3BL

315 |31 JlaboparopHast pabota Ne 5 «OmnpeencHue
OIITUYECKOM CHIIBI U (POKYCHOTO
paccTosiHusl cOOMparoIIen JTUH3bDY

3.16 |32 Hucnepcus csera. IHTepdepeHnus caera. I1.53-54

3.1.7 |33 Hudpakmus ceeta. AudpakipnonHas I1.56-58
peleTKa.

318 |34 JIaboparopHast pabota Ne 6 «M3mepenue
JUTMHBI CBETOBOM BOJIHBIY.

3.19 |35 JIaGoparophas pabota Ne 7 «Onenka
WH(POPMAIIMOHHON EMKOCTH KOMITAaKT-
mucka (CD)».

3.1.10 | 36 Pemenue 3anau mo teme «MuTEepdepeHnns
U Tu(dpaKiys CBETay.

3.1.11 | 37 [TonepeyHOCTh CBETOBBIX BOJIH. [1.60
ITonspusanus ceera.

3.2 N3aydeHne u cieKTpsl 2

3.21 |38 Bune uznyaenuit. ctounnku 11.66-67
cBeTa. CIIeKTpBI M CIIEKTPAJIbHBIN aHAJIN3.
JIaGoparophas pabota Ne 8 «Habmonenue
CIUTONITHOTO ¥ INHEWYATOTO CIIEKTPOB.

3.22 |39 [IIxaJia 3JIEKTPOMAarHUTHBIX BOJIH. I1.68

4 OcHOBBI cTIENHAJILHOI Teopun 3




OTHOCHUTECJIbHOCTH

4.1 OCHOBBI CIIeNUAJILHOI TEOPpUHU 3
oTHOocuteabHocTH (CTO)

411 |40 3aKOHBI JIEKTPOAMHAMHUKA U TIPUHITUTT [1.61-62
otHocuTenbHOCTH. [locTynaTsl Teopun
OTHOCHUTEIIbHOCTH.

412 |41 OCHOBHBIE CIIEACTBUSI U3 MIOCTYJIATOB [1.63-64
TEOPUU OTHOCUTEIBHOCTH.
DJIeMEHTHI PEISITUBUCTCKON TUHAMUKHY.

413 |42 Kontponsnas padora Ne 3 o Teme
«OnTuka.»

5. KBantoBas ¢pusuka 17

5.1 CBeTOBbI€ KBAHTHI 4

5.1.1 |43 CaetoBbie kBaHTHI. D0oTO3(PdeEKT. I1.69

5.1.2 |44 [Ipumenenue pororddexra. DOTOHBI. I1.70-71
KopryckynsipHO-BOJTHOBOH JTyajii3M.

51.3 |45 JlaBiienue cBeta. XUMHUUYECKOE ICHCTBHE I1.72
CBeTa.

514 |46 Pemenue 3amau nmo teme «CBETOBBIE
kBaHTBL. DoTOdDPeKT.

5.2 ATomMHas puznka 3

5.2.1 |47 Ctpoenue atoma. OnbiTel Pesepdopna. 11.74

522 |48 KBanroBbie noctynarsl bopa. Moaenb I1.75
aToMa Bojopoa no bopy.

523 |49 Jlazepsl. I1.76

53 dDu3nKa aTOMHOTO0 AApa 8

531 |50 Ctpoenne aTOMHOTO si/ipa. SInepHbIe CHITBL. I1.78-80
DHeprus CBA3M aTOMHBIX sIJIEp.

53.2 |51 PamnoakTrBHOCTE. BUIBI paTnoakTHBHOTO I1.82-83
U3ITy4YEHUsl.

533 |52 3aKoH paJiMoaKTUBHOTO pacnana. llepuon 11.84
ToJTypacmaja.

534 |53 Metobl HaOIIOEHUS U PETUCTPALIH I1.86
DJIEMEHTAPHBIX YaCTHUI]

535 |54 HckyccTBeHHAs! paAlOaKTUBHOCTD. I1.87
S nepHblie peakuuun

53.6 |55 Henenue sanep ypana. Llennas peakuus I1.88-89
JeeHUs. S| NepHbIid peakTop.

5.3.7 |56 TepmosinepHsle peakiuu. [Ipumenenne I1.90
SIIEPHOM HEPTUU.

538 |57 buonoruueckoe aeiicTBUE paOaKTUBHBIX 11.92-94
W3JTyYCHHI.

5.4 DJieMeHTapHbIe YaCTHLbI 2

541 |58 Tpu sTana B pa3BuTHH HUUKU I1.95-96
JJIEMEHTAPHBIX YacTull. OTKPHITHE
MO3UTPOHA. AHTHYACTHIIBI.

542 |59 KonTponbnas padora Ne 4 o Teme
«KBanToBast pusukar.

6. Ctpoenne BcenenHoii 6

6.1 CoJsHeuyHasi cucrema. 2

6.1.1 |60 BunnMeie qrkeHS HEOSCHBIX TEll. 11.99-100
3axonbl Kemnepa. Cuctema 3emuisa-JlyHa.

6.1.2 |61 duznyeckas NpupoJa IIaHeT U MaJIbIX I1.101




tesn COTHEYHON CUCTEMBI.

6.2 CoJsHue u 3Be3/1bl

6.2.1 |62 CosHie. I1.102

6.2.2 |63 OcHOBHBIE XapaKTEPUCTUKU I1.103-
3BE3]1. DBOJIIONHS 3BE3: pOKICHHE, )KU3HB 105
U CMEPTh 3BE3 .

6.3 Ctpoenue BceesieHHOI

6.3.1 |64 Mueunsiii [Tyts — Hamia ["anakruxa. I1.106-
["anakTuku. 107

6.3.2 |65 Crpoenue u 3Bomonus BeeneHHoi. I1.108-

109

7. IloBTOpEHHE

7.11 |66 Enunas ¢usnydeckas kapTuHa MUpa

7.1.2 |66 Enunas dusndeckas kapTuHa Mupa

Pe3eps




