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1 Ilesn u 3a1a491 OCBOEHUS JUCHUTIIUHBI

ean (1eaH) OCBOSHMS JUCITATUIMHBI:
03HAKOMJICHHUE CTYJICHTOB C OCHOBHBIMH 3aKOHAMHU (PU3UKU W BO3MOXKHOCTSIMHU MX TIPUMEHEHUS TPU

PEIICHUHU 3aJa4, BOSBHUKAOIIUX B UX HOCJ'ICI[yIOH_[eﬁ HpO(beCCHOHaHBHOﬁ JCATCIbHOCTH.

3agaun:
® U3Yy4YEHHUE 3aKOHOB OKPYKAIOIIEro MUpa B UX B3aUMOCBSI3H;

e OBJaJeHHe (PyHIaMEHTaIbHBIMU IPUHIUIIAMU U METOJAMU PELICHUs HayYHO-TEXHUYECKUX 3a]1a4;

¢ (opMHpOBaHUE HABBIKOB IO MPUMEHEHHIO TOJIOKEHUH (HyHIaAMEHTATBHON (PU3UKH K TPAMOTHOMY
HAay4YHOMY aHAJIM3y CHUTYyallMi, C KOTOPBIMU WH)XEHEPY NPUXOIUTCS CTAIKUBATHCA NPU CO3AAHUUA HOBOU
TEXHUKHU ¥ HOBBIX TEXHOJIOTU;

® OCBOEHHE OCHOBHBIX (DU3MUYECKHX TEOPUH, NO3BOJISIOIIUX ONUCATh SABJIEHUS B IIPUPOJE, U IpeJie-
JIOB IPUMEHUMOCTH 3TUX TEOPHUH [UIsl PEIICHUS COBPEMEHHBIX U MEPCIEKTUBHBIX TEXHOJIOTHYECKUX 3a1a4;

¢ (GopMHpOBaHUE Y CTYIEHTOB OCHOB €CTECTBEHHOHAYYHOU KapTUHBI MUPA;

® 03HAKOMJICHHUE CTYAECHTOB C UCTOPUEN U JIOTUKOW pa3BUTHUS (PU3UKH U OCHOBHBIX €€ OTKPBITUH.

2 MecTo JUCHHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hucnurnnuna oTHOCUTCA K 0a30Boit yactu 0sioka [l «/ucuurinael (MOTyn)»
[TpepexBU3UTHI JUCHMILIUHBL: Omcymcmeyom

[ToctpexBuzutel  aucummuidnbl:  b1.J[.b.4  besonacnocmv  ocuznedesmenvnocmu, b1.J[.5.16
Onekxmpomexnuueckoe u KoOHCMPYKYuonHoe mamepuanoseoenue, b1.J[.b.19 Texuuueckas mexaHuka,
b51.]1.65.20 TI'uopoeazoounamuxa, b1.J[.5.21 Teopemuueckue ocnoevl mennomexuuxu, b1.J][.5.22 Ocnogwi
mpancgopmayuu mennomsi, b1.J[.B.2 Teopemuueckue ocnogvl snexkmpomexuuxu, bl1.J[.B.3 Ocnoguvl
anekmpoanepeemuxu,  b1.J[B.12  @usuxo-xumuueckue  0OcHo8bl  o0onodcomosexu,  b1.J].B.14
Tennomaccoobmennoe  obopyoosanue  npeonpusmuti, b1 J[B.15 Komenvuvle  ycmaHosku  u
napozenepamopwi, b1.J[.B.2.2.1 dnexmpuueckue mawunsl, 51.7].B.0.2.2 dnekmponpusoo

3 TpeGoBanus Kk pe3yjabTaTaMm 00yUYeHUs MO TUCIUIJINHE

Hpouecc HU3YyUYCHUS NUCHUIIJIMHBI HAITPABJICH HaA (l)OpMI/IpOBaHI/Ie CJICAYIOMIUX PE3YJIbTAaTOB 06yquI/151

[Inanupyemsle pe3ynbTaThl
0oOy4eHHSs IO TUCIUIUIAHE,
Koxn u HanmeHoBaHue Kon u HanMeHoBaHME HHAMKATOpA
bopMupyeMbIX KOMIETEHIIHH JOCTUKEHHS] KOMITETEHIIUU XapAKTCPHIYIOTIUIC STaltbt
(dbopMupoBaHUS
KOMIIETEHIIU I
OIIK-3 Cnocoben mpumensats | OIIK-3-B-2 JleMoHCTpHpyeT MOHUMaHKE 3HaTh: BOCHPOW3BOJWUTH U
COOTBETCTBYIOUIHNH (hU3HUKO- (bU3NUECKUX SIBICHUH U yMeeT IPUMEHSTh OOBSICHATH y4eOHBIN
MaTeMaTHYeCKUi ammnapar, ¢buznyecKkue 3aKOHbl MEXaHHKH, MaTepuanl 1o (uU3MKe C
METO/Ibl aHAJIN3a U MOJIEKYJISPHON (PU3UKH, TEPMOJUHAMUKH, TpeOyeMoii CTETNIEHBIO
MOJEIINPOBAHUS, AIIEKTPUYECTBA, MAarHETU3MA U ONTUKH JUIsl  |HAyYHOM  TOYHOCTH U
TEOPETUYECKOTO U pEILIeHNs] TUIIOBBIX 3a/1a4 IIOJIHOTBI
JKCIEPUMEHTAIBHOTO YMeTh: pemath THIIOBbIE
UCCIIEIOBaHMS NPU PELLIEHUHN yueOHbIe 3aa4u 1o
npodeccnoHanbHbIX 3aa4 OCHOBHBIM pazznenam
bu3uKu (pusnueckue
OCHOBBI MEXAaHWKHU;
KoJieOaHMs u BOJIHBI;
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Kon n HaumeHoBanue
bopMUPYEMBIX KOMIETCHITHIA

Kon n HaumeHnoBaHre WHIUKATOpa
IOCTHIKEHUS KOMIIETEHIINU

[Tnanupyemsble pe3ynbTaThbl
o0y4eHUs 10 TUCITUTLINHE,
XapaKTEepU3YIOIINE ITAIbI

¢dbopmupoBaHus
KOMIIETCHIINI
MOJIeKyJsipHast (UMK U
TEPMOJIMHAMMUKA,
AJIEKTPUUYECTBO u
MarHeTH3M; OIITHKA;

KBaHTOBasE WM  aTOMHas
busuka; sgepHas (PU3MKaA)
Ha OCHOBE
BOCIIPOU3BEICHUS
CTaHJApPTHBIX AITOPUTMOB
Baajgers: pemarthb
YCIIOKHEHHBIE yueOHbIE
3aJa4yd 1O  OCHOBHBIM
pasnenaM  QU3HKHU Ha
OCHOBE MPHOOPETEHHBIX
3HaHUM, YMEHUHN U HABBIKOB
C UX TpPUMEHEHHEM B
HETUTITUYHBIX CUTYaIUIX

4 CTpyKTypa U colepKaHHue TMCHUIINHBI

4.1 CTpyKTypa THCHUILIMHBI

OO61mas TpyA0eMKOCTh AUCHHUILINHBI cocTaBisieT 11 3aueTHbix eaunuil (396 akaieMUYeCKUX YacoB).

TpynoeMKocCTsb,
Bun pabotet aKaJICMIYECKHX YaCOB
1 cemecTp 2 ceMecTp BCETO

OO6mas Tpy10éMKOCTh 180 216 396
KonrakTHasi pabora: 61,25 61,25 1225
Jlexuuu (JI) 28 28 56
ITpaktryeckue 3anstus (I13) 16 16 32
JlaGopatopusbie pabotsl (JIP) 16 16 32
Koncynpranuu 1 1 2
ITpomexyTouHas aTTectanus (3a4eT, SK3aMeH) 0,25 0,25 0,5
CamocrosiTesibHas padora: 118,75 154,75 273,5

- camono02omogKa (npopabomxa u nogmopenue
JIEKYUOHHO20 MAMEPUANA U MAMEPUATLA YUeOHUKO8 U YUeOHbIX
nocobuii;

- H0020MOBKA K 1AO0PAMOPHBIM 3AHAMUIM,

- N0020MOBKA K NPAKMUYUECKUM 3AHAMUAM,

- H0020MOBKA K KOJLLOKBUYMAM,

- 10020MOBKA K PYOEIHCHOMY KOHMPOTIIO U M.N.)
Bua uToroBoro KOHTpoJIA (3a4Uer, IK3aMeH, IK3aMeH JIK3aMeH
auddepeHnpoBaHHbIN 3a4€T)

Paznensl nucuumiuHel, n3ydaemsbie B 1 cemectpe

Ne \ HaumenoBanue pa3neinos

KonmyectBo yacos




paszaena ayJIUTOpHAs ——
BCETo abota AGara
A mup | P
1 Du3nyeckne 0CHOBbI MEXaHUKH 46 8 4 4 30
2 Kosebanusi u BOJIHBI 46 6 4 4 30
3 MouekyJisipHasi pu3MKa U TEPMOAMHAMHUKA 42 6 4 4 30
4 JIeKTPHYECTBO M MATHETH3M 46 8 4 4 30
HWroro: 180 28 | 16 | 16 120
Pazenbl TUCHMIUIMHBI, U3ydaeMbIe B 2 CEMeCTpe
KosmuecTBo yacoB
Ne HaunmenoBaHue pa3enos ayAutopras BHEAy/I.
paznena BCETO pabota 6018
1 |m[ap | P
5 Onrtuka 61 10 | 6 6 39
6 KBanToBasi u aToMHas pu3nka 61 10 | 6 6 39
7 Snepuasi puznka 49 4 2 4 39
8 KocMmoaorus, 3somonus Beenennoii 45 4 2 39
Wroro: 216 28 | 16 | 16 156
Bcero: 396 56 | 32 | 32 276

4.2 Cogepxanme pa3iejioB IUCHUNINHBI

Nel dusnyeckne 0OCHOBBI MEXaHHKH

JAuHaMuka BpamaTeJabHOro Apu:keHusi. OCHOBHOE ypaBHEHHE JUHAMUKHU BpPAIIATEIHLHOTO JBUKE-
HUS TBEPJIOTO TeJa C 3aKPEIUICHHOM OChI0 BpareHus. MoMeHT ummnysbca tena. MomeHT unepiuu. Teopema
[reitnepa. KuneTnueckast sHEPrUs BpaIAIOILIETr0OCs TBEPAOIO Tea.

PensTuBucTckas MexaHuka. [IpuHIMI OTHOCUTENBHOCTM U IpeoOpa3oBaHus [ anuies.
HeunHBapnaHTHOCTb 3JIEKTPOMArHUTHBIX SIBJICHHUH OTHOCUTENBHO MpeobOpasoBanuil ['amunes. Iloctynatel
cnenuanbHoil Teopun oTHocutenabHocTu (CTO) OiitnHmreiiHa. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH U
npeoOpaszoBanus Jlopenna. [lapagokcsl pelasiTUBUCTCKOW KMHEMATHKH: COKpAllleHHE JUIMHBI U 3aMeJlIeHue
BPEMEHH B JIBWXKYILUXCS CUCTEMax OTcuera. PenaTuBHCTCKUM MMIylbe. B3auMoCBsA3b Macchl M HEPTUU B
CTO. CTO u sipepHas SHEpPreTHKA.

Ne 2 KoJieOaHusi 1 BOJTHBI
I'apmMonnueckne kosnedanus. VneanbHbli TapMOHMYECKUN OCHMIUISATOP. YpaBHEHHE HJI€ATbHOIO

OCLMJUIATOPA U €ro peuieHre. AMIUIMTYAA, 4acToTa U (a3a konedbanus. [Ipumepsl koieOaTeNbHBIX TBUXKE-
HUHl pasznuuHOi (husnyeckoit npupoabl. CBOOOIHBIE 3aTyXalolue KoJeOaHUs OCHMWILIATOPA C MOTEPSIMHU.
BrinyxaeHHble KojaeOaHMs.

Crnoxenue konebanuii (buenus, purypsl Jlnccaxy). Pasnoxxenue u cuHte3 KojaeOaHUM, TTOHATHE O
criekTpe kojeOanuil. CBsa3aHHbIE KOJIEOaHUSI.

Boanbl. BonnoBoe nBukenue. [lnockas rapMoHMyeckast BOJIHBL J[IMHA BOJHBI, BOJIHOBOE YHCIIO,
¢azoBast CKOpocTb. YpaBHEHHE BOJIHBI. OHOMEPHOE BOJHOBOE YpaBHEHHUE. YTIPyrue BOJIHBI B ra3ax KUAKO-
CTSIX M TBepIbIX Tenax. [Imockue u chepudeckre AreKTpoMarHuTHbIE BOTHBL. [lonsipu3anus BOJH.

Ne3 MouiekysipHast pu3nka ¥ TepMOAUHAMHKA

deHOMEHOI0THYECKAs] TepMOIMHaAMHKa. TepMoauHaMuiyeckoe paBHOBecHe M Temreparypa. Hy-

JIEBOE HAYaJ0 TEPMOAMHAMMKH. OMIMpUYECKas TemueparypHas Iikana. KBazucraTHueckue IpoLECcCHI.
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VYpaBHeHHE COCTOSHUS B TepMoauHamuke. OOpatumblie 1 HeoOpaTuMble Tporecchl. [lepBoe Hayano Tepmo-
nuHaMukH. TernoeMkocTh. YpaBHeHue Maiiepa. 3oxopuueckuii, n300apuueckuii, N30TepMUICCKUN, aina-
O6aTtuueckuil mporecchl B uaealdbHbIX raszax. [IpeoOpa3oBaHue TEIIOTHI B MEXaHHWYeCKylo paboty. Lluki
Kapho u ero ko3gGuImenT moxe3Horo 1eiMcTBus. DHTPOIIHSL.

MouJiekyasipHo-KUHeTHYecKas Teopus. JlaBnenue raza ¢ touku 3peHuss MKT. TemioeMkocTs u
YHCIIO CTeneHei cBoOoabl Monekyn ra3a. Pacnpenenenne MakcBesuia aist MOAYJS U MPOEKIUN CKOPOCTH
MOJIEKYJI UICAIBHOTO ra3za. JKCIepuMeHTaIbHOe 000CHOBaHKE paciipeneneHus Makcseiuia. Pacipenenenue
Bonbimana u 6apomerpudeckas popmyia.

DyieMeHTHhl (pu3nueckoil kuMHeTHKH. SIBneHus nepeHoca. Juddysus, TEmionpoBOAHOCTh, BHYT-
peHHee TpeHHe.

bpoyHOBCKOE IBUXKEHUE.

Ne4 DyekTpu4ecTBO U MArHETU3M

uiekTpocraTuka. 3akoH Kynona. HanpsykeHHOCTh M MOTEHLMAT 3JIEKTPOCTAaTUYECKOTo nouisd. Teo-
pema ["aycca B uHTErpasibHOM (popMe U €€ IPUMEHEHUE AJIs pacyeTa dJIEKTPUUECKUX MOJIEH.

IIpoBoaHUKH B 3JIeKTpHMYecKOM MOJH. PaBHOBecue 3apsa0B B mpoBojHUKe. OCHOBHas 3ajgayda
EKTPOCTATUKY IIPOBOAHUKOB. DKBUIIOTEHIUAJIBHBIE TOBEPXHOCTU U CUJIOBBIE JIMHUU 3JIEKTPOCTATUYECKO-
ro MoJsi MEXAy IMPOBOJHUKAMU. DJIEKTPOCTaTUYECKas 3aluTa. EMKOCTh IIPOBOJHUKOB M KOHIEHCATOPOB.
OHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

JM3JIEeKTPUKH B 3JIEKTPHYECKOM MoJie. DJIEKTPUUYECKOE M0Je AUMNOA. J{UIoiab BO BHELTHEM JIEK-
TpuueckoM nose. Ionspuzanus nusnexkTpukoB. OpueHTAMOHHBIN U Je(OpMallMOHHBIA MEXaHU3MBbI MO~
pu3anuy. BekTop 3JeKTpUYecKOro cMerieHus (JIeKTpU4ecKol MHAYKUuH). Juanekrpuueckas NMpoHULae-
MOCTb BELLECTBA. DIIEKTPUUECKOE M10JIE B OJTHOPOJIHOM JIU3JIEKTPUKE.

IocTosinublii 3yekTpuyeckuii Tok. Cuia U IUIOTHOCTh TOKA. YpPaBHEHUE HENPEPHIBHOCTU MJIS
IUIOTHOCTH ToKa. 3akoH OMa B uHTerpanbHoil u quddepennnansHoit popmax. 3akon Jxoynsa-Jlenna. 3akon
Bunemana-®panna. DnekTpoABIKYIas cuia HCTOYHMKa Toka. [TpaBuna Kupxrodga.

Ilenn KBa3MCTANMOHAPHOIO NMEpPeMEHHOro Toka. CaMomHAyKUHsA. BKitoueHHE M BBIKIIIOUEHHE
IIOCTOSIHHOM 3.1.C. B IL€NM C CONPOTHBJICHUEM W HMHAYKTHBHOCTBIO.  [loimydeHne mnpsMOyroJbHBIX
UMITYJIbCOB TOKa. EMKOCT B 1menu. BxiaroyeHue M BBIKIIOYEHUE IOCTOSHHOM J.4.C. B LENH C
CONPOTUBIIEHUEM M E€MKOCThIO. llenb ¢ €MKOCTBIO, MHIAYKTMBHOCTBIO COINPOTUBIECHHUEM W HCTOYHUKOM
CTOpOoHHMX 3.1.c. [lepemennsiit Tok. Bekropubie auarpammsbl. IIpaBuna Kupxroda. IlocnenoBatensHoe u
[IapaJUIEIIbHOE COCIMHEHNE UMIIEIaHCOB.

Pe3oHaHchI B ey nepeMeHHOro Toka. Pesonanc HanpspkeHnuil. Pesonanc TokoB. KonebarenbHblii
KOHTYD.

Henn ¢ ydyerom B3aMMHON HMHAYKUMH. Posib B3aMMHOM WHIAYKIUU. YPaBHEHUsS I CUCTEMBI
MIPOBOJAHHUKOB C Y4E€TOM CaMOMHIYKIUU W B3auMOMHIyKIuH. Ciy4ail AByx KoHTypoB. Tpanchopmarop.
BekropHas nuarpamMma XoJIOCTOrO Xoja TpaHcdopmaropa. BekTtopHas aumarpamMma HarpyeHHOTO
TpaHcpopmaTopa. TpanchopmaTop Kak JIEMEHT LIEeTH.

Marnurocraruka. MariuTHoe B3aMMOJICHCTBHE IOCTOSHHBIX TOKOB. BEKTOp MAarHWTHOM WHIYK-
uuu. 3akoH Amnepa. Cuna Jlopenua. J/I[BukeHue 3apsoB B 3JEKTPUUYECKUX M MArHUTHBIX MOJSAX. 3aKOH
buo-Casapa-Jlamutaca. Teopema o nupKynsiuu (3aK0OH MOTHOTO TOKA).

MarnuTHoe noJie B Bemecrse. MarHuTHOE M0JIE U MATHUTHBIN TUTIOJIBHBIA MOMEHT KPYTrOBOT'O TO-
ka. Hamarunuenue maruetnkoB. HanpsikeHHOCTh MarHUTHOTO 1oJisi. MarautHas npoHunaeMocts. Kinaccu-

(bI/IKaI_[I/ISI MAara€TUKoOB.



JIeKTPOMarHuTHasi MHAYKIMA. DeHoMeHoI0Tus AIeKTpoMarinTHol uHykuu. Ilpasuino Jlenna.
YpaBHEeHUE NEKTPOMArHUTHOW MHAYKIMK. CaMOMHAYKIUSA. MHIYKTUBHOCTE CoJieHOU1a. BKiItoueHue u ot-
KJIFOUEHHUE KaTYIIKK OT UCTOYHHUKA IIOCTOSIHHOM 37C. DHEPIUs MarHUTHOT'O TOJIS.

YpaBHenuss MakcBesuia. Cruicrema ypaBHeHHI MakcBemia B HHTErpasibHOM (hopMme U PU3UIECKUi

CMBICJI BXOAAIIUX B HEC ypaBHCHHfI.

Paznea 5 OnTuka

DJIeKTPOMarHuTHbIe BOJIHBbI. BoiHOBOE ypaBHEeHUE B ipocTpaHcTBE. BomHoBOM BekTOp. BonHoBOE
YPaBHEHHE JUISl JIEKTPOMArHUTHOTO 1oJist. OCHOBHBIE CBOMCTBA MIEKTPOMArHUTHBIX BOJIH. DHEPreTHYECKHE
XapaKTEPUCTHUKU 3JIEKTPOMarHuTHbIX BosH. Bektop [loiiHTHHTA.

HNuTepdepenuusi cBeToBBIX BOJIH. MHTEp(depeHIMOHHOE 1MOJIe OT JABYX TOYEUHBIX MCTOYHHUKOB.
OmnpiT FOHra. MaTepdepomerp Maiikenscona. MHTepdepeHns B TOHKUX MJICHKax. MHOromy4deBast HHTEP-
bepeHIus.

Judppakous BoH. [Tpunmun [rolirenca-Openens. dudpakuus OpeHens Ha NPOCTSHIIKMX Mperpa-
nax. dudpaxmus payrrodepa. JAndpaknuonHas pemeTka Kak creKTpaabHbi npudop. [lonstue o romo-
rpadUyecKOM METO/IE MOJIyYE€HHUSI U BOCCTAHOBIICHUS N300paXKeHU.

Meton 308 OpeHens.

IHousipuzanusa BosH. PopMa U CTENEHb NOJSAPU3ALNMNA MOHOXpOMAaTHYECKHUX BOJH. [lonmydenue n
aHanu3 JIMHEWMHO-TIOJIIPU30BAHHOTO cBeTa. JInHelHoe aByiyyenpenomieHue. IIpoxoxaenue cera yepes
nuHelHble (pa3oBble muacTUHKU. MckyccTBeHHas ontuyeckas anuzorponus. @oroynpyrocts. Lupkynsaphas
¢bazoBast aHU30TPOIUS. DIEKTPOOITUIECKUE U MATHUTOONTUYECKHE IPPEKTHI.

IHorsomenune u Aucnepcus BoJIH. DeHOMEHOIOTUS NOIIOUICHNS U JUCIIEPCUH CBETA.

JuemMeHThI poToMeTpuu. DoTOMETPUUECKUE BETMUYUHBI U €TMHUITBL.

Ne6 KBanToBasi m aToMHasi pu3nka

KBaHTOBBIC CBOICTBA 3JICKTPOMATHMTHOIO M3Jy4deHHs. V3mydyeHue Harperbix ten. CriekTpanib-
HbIE XapaKTepUCTUKHU TEIUIOBOro u3inydeHus. 3akoHsl Kupxroga, Credana-bonpiiMana u Buna. AGcontoTHO
yepHoe teno. @opmyna Penes-/[xunca u «ynpTpaduoneroBas karacrpoday. I'unoresa [1nanka. KsantoBoe
00BsICHEHUE 3aKOHOB TEIUIOBOTO U3IydeHus. KopmyckyasipHO-BOJIHOBON Ayann3M CBeTa.

dotorddext u 3¢pext Komnrona. Ypasaenue DitHiteitHa ans poroappexra. Onwit bore.

Ilnanerapuass moaeab aroma. Mogens aroma Tomcona. OnbiTel Pesepdopaa mo paccessHUIO anb-
¢da-vactun. SnepHas Mojenp aToMa. OMIMPHYECKHE 3aKOHOMEPHOCTH B aTOMHBIX crnekTpax. dopmyna
bansmepa.

JIuHeityaTbie CIEKTPBI aTOMOB.

KBanToBasa mexanuka. ['unoresa ae bpoitng. Onbitel [3Brccona u Jxepmepa. Judpakuns Muk-
pouactuil. Ilpunuun neonpenenennoctu I'eiizenOepra. BonHoBas GyHKIUS, €€ CTATUCTUUECKUH CMBICT U
yCIIOBUSI, KOTOPBIM OHA JJOJDKHA YAOBIETBOPATH. YpaBHeHue llIpenunrepa. KBantoBas yacTuia B OTHOMED-
HOW MOTeHIMANBHOU siMe. OTHOMEPHBIN MOTEHITHANIBHEIN TOpoT U Oapbep.

KBanroBo-mexanuyeckoe onucanue aroMoB. CtanmonapHoe ypasHenue [lIpenunrepa mius aroma
BoiopoJa. BonHoBbie GyHKIIMM W KBaHTOBbIE yucia. [IpaBuia orGopa /uisi KBaHTOBBIX MepexoaoB. OMbIT

repna u 'epnaxa. ekt 3eemana.



Ontuyeckne KBaHTOBbIEe reHepaTopbl. CIIOHTAHHOE M WHIYLIMPOBAHHOE H3NTyueHue. MHBepcHoe
3acelieHue YpPOBHEW aKTUBHOM cpeabl. OCHOBHBIE KOMIIOHEHTHI Jia3epa. Y CIOBUE YCUJICHHS W T'€HEepaluu
cBeta. OcOOEHHOCTH JIa3epHOTO U3NyyeHHss. OCHOBHBIE THIIbI JIA3€POB U UX MIPUMEHEHHE.

JuieMeHThl (PU3UKH TBEPAOro Tesa. [/[BrKeHHE HJIEKTPOHOB B MEPHOJIMYECKOM MOJIE KpUCTaJUIA.
CtpyKkTypa 30H B METaJUIax, MOJYMPOBOAHUKAX U TuANIeKTpuKkax. [IpoBogumocts meramioB. CoOcTBeHHAs U
MIpUMECHAs TPOBOAMMOCTh OTYIIPOBOJHUKOB.

KoHTakTHBIE ABIEHMS B MOJYNPOBOAHUKAX. P-N - mepexol. PacnpeneneHne 3IeKTPOHOB U ABIPOK B
p-n - nepexone. TOK OCHOBHBIX U HEOCHOBHBIX HOCUTEJIEH Uepe3 p-N - nepexola. BonprammnepHas xapakre-
puCTHKa p-N - epexoaa. Beimpsamidroniye cBoicTBa p-N - nepexoja.

Ne7 SInepunasi pusuka

OcHoBbl pu3nkn aTtoMHOro sapa. CocraB aTOMHOrO sapa. XapakTepUCTHKH sApa: 3apsl, macca,
SHEPTHUsl CBA3U HYKJIOHOB. PanoakTUBHOCTH. BUIbI ¥ 3aKOHBI PaIMOAKTUBHOIO U3JIy4eHUS. fnepHble peak-
uuu. enenue sanep. Cunres anep. Jlerekruposanue sanepHsix uznydenuil. Ilonarue o nosumerpuu n 3amu-
TE.

CrnuH 1 MarHuTHBIA MOMEHT siipa. CBoiicTBa 1 0OMEHHBIN XapakTep siepHbIX cuil. EctecTBeHHas u
HCKYCCTBEHHAsl paJJMOAKTUBHOCTh. VICTOUHMKHN PaMOaKTUBHBIX U3IydeHU. PannounsoronHelii ananus. 3a-
KOHBI COXPAHEHHUS B SIEPHBIX PEAKLUAX. DKCIIEPUMEHTAIbHbIE METO/IbI JIEPHON (PU3UKH.

Kanenpnasi, obonodeunass u 0000meHHAs MOJeNb siapa. Y CKopuTenn. BzanmoseiicTBrue siaepHbIX
U3JIy4EHUH C BELLIECTBOM.

JJieMeHTapHble YyacTulbl. OyHAaMeHTaIbHbIE B3aUMOJEUCTBUS U OCHOBHBIE KJIACChI 3JIEMEHTAp-
HBIX yacTull. YacTuisl 1 anTHyacTuLbl. JlenTonsl u agponsl. KBapku. Dnexkrpociaboe B3auMOIeHCTBHE.

Kocmuueckue Jjyun. IlepBuynHoe m BropuuHOEe HM3inydeHue. MIHTEHCUBHOCTB, COCTaB, YHEpreTUye-
CKUI CIIEKTp. BRICOTHBIN X0 MHTEHCUBHOCTH KOCMUYECKUX JTydel. B3aumozelicTBue NEpBUYHOIO KOCMH-
YEeCKOT0 M3JIy4eHHUs] C MarHUTHBIM 1osieM 3emutn. [lupotHsiii a¢dexrt. Pagnammonnsie nosca. [Iponcxox-
JICHHE KOCMUYECKUX JIy4Eeil.

Ne8 Kocmogtorus, s3soironus Beesrennon

dusnueckas kapTuHa Mupa. OcoOEHHOCTH KIIAaCCHYECKOH, HEKJIACCHYECKOH M TOCTHEKIJIacCHYe-
cKoil ¢pu3uku. MeTo070rusl COBPEMEHHBIX HAYYHO-UCCIIEI0BATEIbCKUX MPOorpaMM B obnactu ¢puszuku. Oc-
HOBHBIE JOCTH)XEHUS U MPoOIemMbl cyObsaepHoil ¢pusuku. [ToneiTku oO0bearHeHus QyHIaMEeHTaNIbHBIX B3a-
uMoencTBui u co3nanusa «reopuun Bceroy (Theory of everything). CoBpeMeHHBIE KOCMOJIOTHUECKHE TPEI-
craBneHus. JlocTmkeHus: HaOMOaaTeIbHON acTpoOHOMHH. TeopeTHuecKkrue KOCMOJIOTHYECKHe MOJenu. AH-
TPOITHBIM TPUHIUT. PeBOFOIIMOHHBIC H3MEHEHHSI B TEXHUKE W TEXHOJIOTHSIX KaK CIEJACTBHE HAYYHBIX JIO-
CTHKEHUH B obnacTu ¢pusuku. Ousnyeckas kapTuHa Mupa kak gunocodcekas kareropus. [lapagurma Hero-

TOHA U 5BOJIFOIUOHHAY IMapagnurMma.

4.3 JIaGopatopHbIe padoThI

Ne JIP Ne HaumenoBanue nabopatopHbix padboT Kosr-so
paszzuena 4acoB
1 1 Bronnas maboparopras padota «OCHOBBI TEOPUH TTOTPEITHOCTEI 2
2 1 MastHukn 2
3 2 CroxeHne rapMOHMYECKUX KOJIeOaHu 2
4 2 BreinyxaeHHble KosebaHus 2
5 3 Onpenenenne ko3 duimenrta Bazkocti MetogoM CTokca 2
6 3 Omnpenenenne MOJSIPHBIX TEIUIOEMKOCTEH BO3/yXa MPH MOCTOSTHHOM 2
00beMe 1 MMOCTOSITHHOM JIaBI€HUHU
7 4 Bronnas JIP «DnexkrponsmepurenbHbie TpruOOPHD» 2
8 4 ITpoBepka npasun Kupxrogda 2




Ne JIP

Ne
paznena

HaumenoBanue 1ab0paTopHbIX paboT

Komn-Bo
4acoB

5 Omnpenenenue JIMHBI CBETOBOW BOJHBI C MTOMOIIBIO AU PAKITMOHHOM
peneTKu

10

5 N3yuenue nnrepdepeHImm cBera

N

11

a1

Omnpenenenue Moka3aTemist MPEeIOMIICHUS KUIKOCTU C ITIOMOIIIBIO
pedpakTomerpa

N

12

Wzydenne BHenHero portodddexra

13

I/I3yquI/Ie OIITHYCCKOI'O CIICKTPa UCIIYCKAHKWA aTOMOB BOJ0OpOaa

14

W3ydenue cnektpa HaTpus

15

~NOoO oo

Boanas JIP «CanurapHbie HOpMBI pPaOOTHI C PaIHOAKTHBHBIMH
penapaTamMmm

NINININ

16

7 Omnpenenenre MakCUMalbHOW SHEPIUH OeTa-U31y4eHUs U30TOoMa
ctpoHuuid 90+ urrpuii 90

Uroro:

32

4.4 llpakTUyecKkue 3aHATHS (CEeMUHAPBI)

Ne 3angTus

Ne
paszena

Tema

Koi-Bo
qacoB

1

KunemaTtuka n guHaMuKa MaTepraibHOM TOUYKHU

Pabora u sneprus.

MexaHn4deckue KonebaHus

BomHoBEIC IMPONECCChl B MCXAHUKC

MOHeKy.TIHpHO'KI/IHeTI/IquKaH TCOPHA NACAIIBHBIX I'a30B

OCHOBBI TEPMOIMHAMUKHU

N[OOI~ WiN

BAWWININ -

DJeKTpocTaTHUECKOe 0JIe B BakyyMe. MarHuTHoe 1noJje B
BaKyyMe.

NINININININ

IToCTOSTHHBIN 2JIEKTPUYECKHUN TOK
KBa3zucranoHapHble IEpEMEHHBIE TOKU

I'eomeTpuyeckas onTuka

10

WnTepdepenys ceeta.
Judpakius ceeta

11

Honﬂpmaun;{ CBCTa.

12

(ep]

TemnnoBoe n3nydeHne
KBanToBas nmpupoja csera

N

13

BoimHoBbIe CBOMCTBA YaCTHI]

14

Atom bopa. Pentrenosckue j1yun

15

PannoakTUBHOCTB. }L:[eprIe PCaKInu.

16

0N

®dusnydeckas KapTUHHAA MUpa Kak ¢punocodckas KaTeropus.
[Tapagurma HproToHa 1 3BONIIOIIMOHHAS TapaJiurMa.

NINININ

Hroro:

T, 2001. — 200 c.

5 YyeOHO-MeTOAMYECKOE 00ecIeYeHHu e TN CIUIIINHBI

5.1 OcHoBHas auTEpaTypa

1.Uponos, U.E. Mexanuka. OcnoBHble 3akoHbI [Tekct]/ U.E. Upogos. — M.: Jlaboparopust 6a30BbIX
3nanui, 2003. — 312 c.

2. Uponos, N.E. ®usuka makpocucteMm. OcHoBHbIe 3akoHHI [Tekcr]/ U.E. Upogos. — M.: ®usmar-

3. Uponos, N.E. KanroBas ¢usuka. OcHoBuble 3akoHbI [ Teker]/ U.E. Upomos. — M.: Jlaboparopus
bazoBrix 3nanuii, 2001. — 272 c.
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4. Wponos, U.E. Bomuossie nporteccel. OcHoBHBIe 3akoHbI [Tekct]/ N.E. Upogos. — M.: ®dusmar-
nut: JlabopaTopus ba3zoBbix 3Hanwuit , 2001. — 256 c.

5. Bonbkenmrteiin, B.C. Coopuuk 3anau no obuiemy kypey ¢usuku [Tekcr]/ B.C. Bonbkemtein. —
CII6.: Kamxasiii mup, 2003. — 328 c.

5.2 JlonosiHuTEIbHAS JINTEPATYpa

1.Cagenbes, U.B. Kypc ¢usuku: yuebd. mocodbue mis By3oB T. 1-3/ U. B. CaBenbes . - 3-¢ u3a., cTep.
- CII6.: Jlans, 2007.

2. Tpopumosa T.U. Kypc dusuku: yued. nocooue mis By3os / T. U. Tpodumosa .- 15-¢ uzn., crep. -
M. : Akagemus, 2007. - 560 c.

3. Hdertnad, A. A. Kypc ¢usuku: yued. mocodue st Bry3oB / A. A. [letnad, b. M. fBopckwuii.- 5-¢
u3a., crep. - M.: Akagemus, 2005. - 720 c.

4. HUponos, U.E. Dnexrpomaranern3m. OcHoBHble 3aKkoHHI [Tekct]/ U.E. Uponos. — BHUHOM. Jla-

o6opartopus 3Hanui, 2006. — 320 c.

5. Kyuepenko, M.A. CamocrostensHas padota ¢ yueOHbIM TekcToM 1o ¢usuke / M.A. KyuepeHko;
OpenOyprckuii roc.yH-T. — Openodypr: OI'Y, 2016. — 126c¢.

5.3 llepuoanueckue u3gaHusi
1. Hayka B Poccun. WmmocTpupoBaHHBIN HaydYHO-ITyOMUIMCTHYECKUN 1 WH(OPMAIIMOHHBIN Kyp-
Hai. - M.: Poccus, Hayka.

2. 3nanwme — cuna. XKypnai — M.: ArenctBo «PocnieuaTsy.

5.4 UnTepHeT-pecypcsl

[Topran sBNseTCS COCTaBHOM YacThIO (heIepaabHOrO Mop-
tasa "Poccuiickoe oOpa3oBanue". ColepKHUT pecypchl U
CCBUIKH Ha PECYpPCHI 110 €CTECTBEHHO-HAYYHBIM JTUCITH-
wiHaM (du3nKa, MaTeMaTHKa, XUMUSL U OUOJIOTHS).

http://en.edu.ru/

http://www.edu.ru/ ®denepanbHbIi mopran «Poccuiickoe 00pa3oBaHUE)

http//nthdl it.ru/books/cat360.html HeXy,Z[O)KeCTBeHHaH 6PI6J'IPIE)TCKEL COpOBCKI/II/I 06pa30Ba—
TCJIBHBIN KYPHAJI.

http://ru.wikipedia.org DHuukIone s Bukunenus

PernonanbHblil mopTa 00pa3oBaTeNIbHOTO COOOIIECTBA

http://www.orenport.ru/ OpeHOY Kb

Caiit MOCKOBCKOT0 rOCyJapCTBEHHOTO YHUBEPCUTETA UM.

http://www.msu.ru M B JToMOHOCOBA

BuptyanbsHsie 1abopaTopHble pabOThl U BUPTYaIbHBIH Je-
MOHCTPAI[MOHHBII SKCIIEPUMEHT

http:phdep.ifmo.ru

Jleknuu npenogasareneit MOTHU no pa3nuuHbeiM pasae-

http://olymp.mipt.ru/event/601/profile ege
nam GU3UKA

TpeXMepHLIC AHUMAallU U BU3yaJIM3alluH 110 (I)I/I3I/IKC, CO-
IIPOBOXKAACMBIC TCOPCTUICCKUMU 00BACHEHUAMU

http:physics.nad.ru

«OTtkpbITOe 00pazoBanue», Karamor kypco, MOOK:

https://openedu.ru/course/ .
<<TepMO)II/IHaMI/IKa HCPABHOBCCHBIX COCTOAHUN

«YHusepcapuym», Kypcsl, MOOK: «®u3nka Ha KOHUMKAX
https://universarium.org/ naneiieBy; «@Pusnka B Kapmane. M3ydaem Qu3MKy Ha
OCHOBE DKCIIEPUMEHTOB

«Jlexkropuym», MOOK: «/cTopusi Hayku U TEXHUKH B

https://www.lektorium.tv/mooc-
o0acTi pruOOPOCTPOCHHS
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http://en.edu.ru/
http://www.edu.ru/
http://nehudlit.ru/books/cat360.html
http://ru.wikipedia.org/
http://www.orenport.ru/
http://www.msu.ru/
http://vk.com/away.php?to=http%3A%2F%2Folymp.mipt.ru%2Fevent%2F601%2Fprofile_ege&post=-30610911_4991

5.5 IIporpammHoe o0OecnedeHue, npodeccuoHajbHble 0a3bl JAHHBIX M HH(OPMANMOHHBbIE
CIIPABOYHbIE CHCTEMbI COBPEMEHHbIX HH(POPMAIMOHHBIX TEXHOJIOT Uil

1. Onepanuonnas cucrema PEJ] OC!

2. Tlaker oducHbIx npunoxenwuii LibreOffice?

3. IIporpamMMHas cuctema Juis OpraHu3aluy BUI0-KOH(pepeHI-cBsa3u Webinar.ru

4. Koncynprantlntoc [DneKTpOHHBIN pecypc]: aIEeKTPOHHOE NEPUOANYECKOE U3aHuEe CIIPaBOY-
Has npaBoBas cucrema. / Pazpadorunk 3A0 «Koncynbrant [limtocy, [1992-2023]. — Pexxum no-
cryna k cucteme B cetu OI'Y st yecranosku cuctemsl: \\fileserverI\'CONSULT\cons.exe.

5. http://edu.garant.ru/garant/study/ - Uurepuer-Bepcusi [ APAHT-O6pazoBanue, Cucrema ['A-
PAHT pys cTyieHTOB, acCIUPAHTOB M IIpenogaBarTesien

6.ABTOMATH3UpPOBaHHAs MHTEPAKTHBHAsA cucTeMa cereBoro tectupoBanus — AUCCTU (3aperu-
crpupoBana B POCITATEHT, CBuaeTenbCcTBO O roCy1apCTBEHHOM PErUCTPALIMU IPOTPAMMBI ISl
OBM Ne2011610456, npaBoobnanarens - OpeHOYprcKuid rocy1apCTBEHHBIM YHUBEPCHTET), pe-
UM goctymna — http://aist.jsu.ru)

6 MaTepI/laﬂbHO'TeXHI/I‘leCKOC odecrneuyeHue AUCHHUIIIMHBI

Bun momemenus Mebernb 1 TeXHUYECKHE Cpe/icTBa 00YICHUS
KommuiekTsl yueHHnueckoi Medenu
VY4eOHble ayAUTOPUH I IPOBEICHUS 3aHATUN MynbTUMETUIHBINA TPOEKTOP
nexionHoro tiia NeNe 1403, 1408 Jlocka
OKpaH
KommuiekTsl yueHHueckoi Medenu
VY4eOHble ayAUTOPUH I IPOBEICHUS 3aHATUN MysbTUMETUIHBINA TPOEKTOP
cemuHapckoro tuna NeNe 1303,1304 Hocka
OKpaH

KommuiekTsl yueHHueckoi medenu
MynbTUMETUIHBINA TPOEKTOP
Jocka
OKpaH
KomnbroTeps! ¢ noakmouenus k cetu «VMHTepHeT™» U
00ecreyeHneM JI0CTyIa B AIEKTPOHHYIO
MH(POPMAaLIMOHHO-00pa3oBaTenbHyto cpeny OI'Y

Y4eOHble ayIUTOPUU IJIs1 TPOBEICHUS
IPYIIIOBBIX U WHJIMBHUYaJIbHBIX KOHCYJIBTALUH,
TEKYIIETO0 KOHTPOJIS U MPOMEKYTOUHON
arrectamuu NeNe 1303,1304

KomriexTs! yueHnueckoit Medenu

[TomernieHus 151 caMOCTOSITENbHON paboTHI KomnbroTeps! ¢ noakimodenus k cetu «MHTepHeT™» U
Nel1202 obecrieueHneM JIOCTYIa B DJIEKTPOHHYIO

MH(POPMAaLIMOHHO-00pa3oBaTenbHyto cpeny OI'Y

K paboueii npocpamme npunazaromcsn:

o DOHJ OIECHOYHBIX CPEICTB JJIs MPOBEACHUS MPOMEKYTOUHON aTTeCTallMd OOYYArOMIUXCS IO
JTUCLUTIIUHE.

e MeToauyeckue yKa3aHus Ui 00y4JaromnuXcs 0 OCBOCHUIO AUCITUTUTHHBI.

1 Jlns Pabouux cmanyuii 6 pedaxyuu « Cmanoapmuany»

2 Brurodaer B ceOsi TEKCTOBBIH Tpolieccop s BceX BHAOB aokymentoB Writer, Tabmuunbiit mpoueccop Calc, mporpammy st
CO3JIaHus Ipe3eHTalui IMpress, BekTopHbIH TpaduyuecKuii peaakTop Ui co3paHus Oyok-cxeM M amarpamm Draw, pemakrtop

¢dbopmyn Math, kommoneHT, npeqHA3HAYCHHBIN [T CO37aHust 0a3 JaHHbIX Base.
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