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TpeﬁoBaHnﬂ K YPOBHIO NOATOTOBKH BBINNYCKHUKOB

B pe3ynbrate u3yuenust Gpu3MKH BHITYCKHUK 12 Ki1acca JOKeH
3HaThH/MIOHUMATH
CMBICJ TIOHATUMN: (U3MUecKoe sBIECHUE, TeOpHs, (PU3NUYECKHUIl 3aKOH, BEIIECTBO, TUIIOTE3a, B3AUMO/ICH-
CTBUE, 3JIEKTPOMarHUTHOE I10JI€, BOJIHA, aTOM, aTOMHOE A1p0. MloHn3upyoliee n3ay4yeHue;
CMbICH (PU3HUYECKUX BEIHYMH: CKOPOCTb, YCKOpEHHE, UMIyabc. PaboTa, KOJIMYECTBO TEIUIOTHI, AIEMEH-
TapHBINM dJIEKTPUYECKUN 3apsi;
CMBICH (PU3UYECKUX 3aKOHOB: COXPAHEHUS JIEKTPUUECKOTO 3apsja, HIEKTPOMArHUTHOW MHAYKIHUU, PO-
To3(dekra;
BKJIaJ] POCCUMCKUX U 3apYOEKHBIX YUEHBIX, OKa3aBIIUX HanOoJbIllee BIUSHUE HAa pa3BUTHE HU3UKH;
Ymernb
OIHCHIBATh U OOBACHATH (PU3UUECKHE SIBJICHUS U CBOMCTBA TeJ: SJEKTPOMAarHUTHYIO MHIYKIIMIO, PACIIPO-
CTpaHEHUE 3JIEKTPOMAarHUTHBIX BOJIH, BOJIHOBbIE CBOICTBa cBeTa. M3myueHue U MorjoleHue cBeTa aTo-
MoM, GoTodpdexT;
OTJIMYATh TUTIOTE3bI OT HAYYHBIX TEOPUI; JIeNIaTh BHIBOJIBI HA OCHOBE dKCIIEPUMEHTAIBHBIX JaHHBIX; TIPHU-
BOAMTDH MPUMEPHI, MOKA3BIBAIOIINE, YTO : HAOMIOACHUS U HKCIIEPUMEHT SIBJISIOTCS OCHOBOM IS BBIIBH-
KEHUsSI THIIOTE3 M TEOPHil, MO3BOJISIOT MPOBEPUTh MCTUHHOCTh TEOPETHUYECKHX BBIBOJOB; (hr3myeckas
Teopus AaéT BO3MOXKHOCTh OOBSICHITH M3BECTHBIEC SIBICHUS MPUPOABI U Hay4HbIE (DAKThI, IPEACKA3bIBATD
CIl¢ HEU3BECTHBIC SBJICHUS;
MPUBOJIUTH IPUMEPHI MTPAKTUUECKOTO UCIOB30BaHUs (PU3MUECKUX 3HAHUIN: 3aKOHOB 3JIEKTPOJIMHAMUKY B
SHEPreTHKE, Pa3JIUYHbIX BUJIOB 3JIEKTPOMAarHUTHBIX WU3JIyY€HUN JJI1 Pa3BUTHUS paau- U TEIEKOMMYHHKa-
U, KBAaHTOBOU (DM3HUKH B CO3JIAaHUU SIEPHON SHEPIETHUKE, JTa3€POB;
BOCIIPUHMMATh M Ha OCHOBE IOJIYYE€HHBIX 3HAHHI CAMOCTOSITEILHO OIEHUBATH MH()OPMAIIHIO, COAEpIKa-
urytocs B coobmenusix CMU, HaydHO-TIOMYISIPHBIX CTaThsX;
HCI0JIb30BaTh MPUOOPETEHHBIE 3HAHNS U YMEHHUS B IPAKTUUYECKON JESITEIbHOCTH 1 OBCEITHEBHOM KU3HU
111 0€30MACHOCTH JKHU3HEAEATENbHOCTH B TIPOLIECCE MCIIOIb30BAaHMSI TPAHCIIOPTHBIX CPEJCTB, OBITOBBIX
ANEKTPONPUOOPOB, CPEACTB PAUO0- U TEIEKOMMYHUKALIMOHHON CBSI3U, OLIEHKH BJIMSHUS Ha OPraHU3M ye-
JIOBEKA W JPYTUe OpraHU3MBbI 3arps3HEHUS OKPYKAIOIIeH cpelibl, palliOHAILHOTO MPUPOI0NOIb30BaHUS
Y 3aIIHATHI OKPYXKAIOLIEH CPENBI.

Coaepsxkanue nmporpaMmsl
CaertoBble BOJIHBI (12 yacoB)

OeKTpOMarHuTHbIE BOJHBI. OCHOBBI T€OMETPUYECKON ONTHKH ( BBOJHOE TOBTOPEHUE).

CkopocTb cBeTa. 3aKOHBI OTpaXKEHUsI U IpesiomiieHus cBeta. [[lonHoe oTpakeHue cpera. |

KorepentHocts. MHTEpdepennust cBeta u e€ npuMeHeHue B TexHuke. Judpaxuus csera. [u-
(dpakuronnas pemérka. Jucnepeus cseta. [[lonspuzanus csera]

OJeKTpPOMarHUTHBIE U3Ty4YEHHUS Pa3HbIX JMANa30HOB JJIUH BOJH — PaJMOBOJIHBI, HH(PaAKPaCHOE,
BUIUMOE. YIIbTpauoIeTOBOE U PEHTIC€HOBCKOE M3IIy4EHHUS
CBoiicTBa M MPUMEHEHHNE ITHX H3ITy4eHHH
DJIeMeHTBI TEOPUH OTHOCUTEILHOCTH (2 1aca)

[[Tpunun otHOCUTENBbHOCTH DiHIITEtHA. CKOPOCTH CBETa B BaKyyMe Kak MpeJesibHasi CKOPOCTh. 3aKOH
B3aMMO/ICHCTBUS MacChl U SHEPTUH. |

CBeToBbIe KBaHTHI (3 4acoB)

dotorddext u ero 3akoH. KBantel cBera. YpaBHenue horodddexra. BakyyMHBINH U TOTYIPOBOIHUKO-
BbIii (poTornementsl. [Ipumenenue dotordpdexra B Texuuke. PoroH. KopnyckynspHO-BOTHOBOM aya-
JIU3M.

AToM U aTtoMHoe s11po(13 yacoB)

OmneiT Pesepdopna. SAnepnas monens aroma. KBantoBble nmoctynatel bopa. Ucnyckanue u mo-
TJIOLEHHE CBeTa aToMOM. HenpepbIBHBIN 1 TUHeHuaThlil criekTpbl. CIEKTPhl UCITYCKAaHUS U MOTJIOMIEHUS.
CrnektpanbHblil aHamu3 U ero npuMmenenue. Jlazep. Poiab coBeTCKuX y4€HBIX B CO3JaHMM KBAHTOBBIX Ie-
HEPaTOpPOB.



CocraB ssipa atoMa. DHEPrus CBSI3M aTOMHBIX sifiep. SiepHble peakinuu. DHEPreTUUECKUN BbIXO
SIIEPHBIX peakiuid. Anbda-, 6eTa-, raMMa- U3IydeHUs. 3aKOH PaJMOaKTUBHOTO pacnajaa. [MeTonbl peru-
CTpALlM¥ UOHU3HUPYIOLIUX U3ITYYCHHUH. | MOTydeHUEe paJuOaKTUBHBIX U30TONOB U MX UcMoib3oBaHue. [lo-
TJIOIIEHHAs J03a U3JIy4eHHUs U e€ OMoJIornyeckoe JeiicTBre. 3aiuTa OT U3IyYeHUs.

Henenue sapep ypana. Llennas snepHas peakuus. SnepHsiii peaktop. TepMosiiepHbIE peakIuu.
PasButue sinepHoil sHEpreTuku. [DNeMEHTapHbIE YacTHUIbl U MX CBOMCTBA. YacTULBI M aHTUYACTHULBI.
B3anMHble npeBpallieHus 4aCcTUIl U KBAaHTOB 3JIEKTPOMArHUTHOTO U3TyYEHUS. |

DyieMeHTHI acTpopusnku (6 4acoB)

Oo6pa3oBanue u sBosouus Beenennoil. ConHeunas cuctema. 3BE31bI U UCTOUHUKHM MX DHEPIHMU.
Pacmmpsitomasicst 'anaktuka. Macmrader Beenennoit. Poib dusuku 11t 00bsICHEHHs] IPUPOABI KOCMHU-
4eCKUX 00BEKTOB.3BE3/Ibl M HCTOUYHUKH MX SHEpruu. BHyTpeHHEe CTpOeHHE COMHIIA U 3BE3 TIIaBHOM MO-
cnenoBareabHOCTH. COBpPEMEHHBIE MPEACTABICHUS O NPOUCXOXKACHUM U HBomonuu CosHoa u
3Be3a.Miteunblii myts - Hama [amaktuka. [Namaktuka. IIpocTpaHcTBeHHBIE MacHITaObl HaOJIOJAEMOM
Bcenennoii.

Kaneﬂnapﬂo-TeMaaneckoe IJIAHUPOBAHHUE

Ne m\rm Tema ypoka JaTa MpoBeIeHus npuMe
yaHue

[To rutany | dakTude-

CKH.
Onruka
Csemogule 601Hbl
1  |CkopocThb cBeTa. 6.09
2 [Ipuniun I'roitireHca. BosHoOBBIE CBOMCTBa cBeTa. 3aKOH 13.09
OTpa)KEHHsI CBETA.
3 |3akon npenomienus ceera. [loHOE OTpaxkeHwue. 20.09
4 |JIunzel. [loctpoeHune n300paXkeHus B JIMH3E. 27.09
S5  |®opmyna TOHKOW JUH3bI. Y BEJIMYCHHUE JTUH3HI. 4.10
6 |[ducnepcus cBera. 11.10
7 |WUntepdepennus mexaHuueckux BOJH. MHrtepdpepenuumsa| 18.10
cBeta. Hekoropele npuMeHeHNs HHTEPEPEHITHH.
8 |Hdudpaxkuus mexanumdeckux BojiH. udpakuus csera. [u- 25.10
(dpakIMOHHas peleTKa.
9 [Tonepeunocts cBeToBbIX BOJH. llonsgpusamnus cBera. 8.11
DJIEKTPOMAarHUTHAs TEOPHS CBETA.
10 |3ayer Nel «CBeTOBBIE BOJHBI» 1511
11 | 3aKoHBI JIEKTPOJMHAMUKN U MPUHIUI OTHOCUTEIBHOCTH. 22.11
[TocTynaTel TEOPUM OTHOCHUTEIHHOCTH.
12 |OTHOCUTENBHOCTh OJHOBpeMEHHOCTH. OCHOBHBIE CIIEICT- 29.11
BHS U3 nocTynaatoB TO. DneMeHThl peNITUBUCTKON JUHA-
MUKH.
N3nydyeHus U CIEKTPbI
13 |PaznuuHbIe BHIBI DJEKTPOMATHUTHBIX W3ITYYCHHH H WX 6.12
IpaKkTU4YecKoe MpuMeHeHue. VICTOYHUKH cBeTa.
14 |CoexTpsl W CHEKTpajbHBIE amnmapaThl. BUIsl CHEKTpOB. 13.12
CrekTpaJbHbBIN aHAIN3.
15 |UudpakpacHoe, yabTpadHOIECTOBOE UPEHTICHOBCKOE W3- 20.12
aydenue. [1Ikana 37eKTpOMarHUTHBIX H3JTy4EHHH.
KBanToBas ¢pusuka
Ceemosbie K6anmul.
16  |Tunoresa ITnanka o kBauTax.Porodddekr. Teopus poro-| 2712 | [lnr

3



s dexra.

17 |®oron. IIpumenenne dorodddexra.l'unoreza ne bpoiins 17.01
O BOJIHOBBIX cBoiicTBax wuwactul. KopmyckynspHo-
BOJIHOBOU JTyaJIM3M.

18 |[aBnenue cBera. XuMuueckoe aeictsue cseta. dortorpa- 24.01

bus.

ATtoMHas1 puzukKa
19  |Omnmwit Pezepdopaa. [Inanerapnas moaenp aroma. KBanro- 31.01
BbI€ noctynatel bopa. Mozaens atroma Bogoposa o bopy.

20 Tpynnoctu  teopun  bopa.  KBantoBas  MexaHu- 7.02
ka.CooTHoIIeHUe HeonpeaeneHnoctel [eiizenbepra. Jla-
3€pHl.

21 |3aget No2 «CBeTOBbIE KBaHThI. ATOMHAsI (DU3UKAY. 14.02

22 |Metoapl HAOMIOACHUS U PETHCTPAIIMN JIEMEHTAPHBIX Yac- 21.02
THIL.

23  |OTkpbITHE paguOaKTUBHOCTH. Alnb(a, Oeta, raMMa H3ITy- 28.02
YEeHMUSL.

24  |PagnoakTUBHBIC MpEBpaleHUs. 3aKOH PaJHMOaKTHBHOTO 7.03
pacraja u ero CTaTUCTHYECKUN XapakTep.

25 |H3zotombl. OTKpbITHE HEHTpOHA. MOAENnu CTPOCHHS aTOM- 14.03
HOTO sipa. Sl nepHbIe CUIIBL.

26  |JledbexT Macchl v SHEPTUs CBS3U SACD. 21.03

27 |Snepubie peakuuu. enenue sinep ypana. Llemubie simep- 11.04
HbIE PEaKIUU.

28 |Snepnbiii peakTop. TepMosiiepHbIE peaKIUu. 18.04

29  |SAnepnas suepreruka. [lomydeHne siepHBIX H30TOMOB U UX 25.04

[IpUMEHEHNE. BiusHue MOHU3UPYIOLLEH paJualliy Ha JKU-
BbI€ OpraHu3Msl. Jlo3a u3inydeHus

30 |3auer Ne3 «®Dwuszmka aTOMHOTO SApPay. 25.04
31 |Tpu sTama B pa3BUTHH (DU3UKH DIIEMEHTAPHBIX YACTHII. 16.05
OTKpBITHE TTO3UTPOHA. AHTUYACTHUIIBL.
AcTpoHOMUS
Couneynas cucrema. Cosnile u 38e31b61 CTpoenne BeeneHHoii
32 BumnMmele nBrokeHns HeOECHBIX TeJI. 3aKOHBI JIBIDKECHUS 16.05

mwia"er. Cucrema 3emns-JIyna. ConHeunas cucrema.
3Be3/1pl U UCTOYHUKU UX 3HEpruu. BHyTpeHHee cTpoeHue
COJHIIA M 3B€3] INIAaBHOM nocienoBarenbHocTU. CoBpe-
MEHHBIE IMPEICTaBICHUS] O MPOUCXOXKIAECHUU U 3BOIIOLUU
ConHua u 3Be3n Mieunbslil nyTh - Hama [amaktuka. ['a-
naktuka. [IpocTpaHcTBeHHble MacimiTabbl HabIo/1ae-
MmoiiBcenennoil. [IpuMeHUMOCTh 3aKOHOB (U3UKU IS
00BSICHEHUS PUPOJIbI KOCMHUYECKHX 00BEKTOB.

33 |IIpomexyTtouHas aTTtectanus. ViToroBas KOHTpOJbHAs pa- 23.05
0oTa.
34  |IloBTOpeHue 23.05

Ha ocnoBanuu ct. 58 @3 «O06 o6pa3zoBanuu B P®» ocBoeHHE 00pa30BaTeIbHON MPOTpaMMBbl COTIPO-
BOKJIa€TCSl IPOMEKYTOUYHOM aTTecTanmeil oOyyaronuxcs B ciaeayronieit popme:

Ne n/mt IIpeamer dopMa IpoBENCHUS

1. busnka KontponbHas padota




