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1. IEJb, 3AJAYM MU @®OPMbI IMPOBEJEHHUSI BCTYNUTEJbHBIX
UCIBITAHUM

OCHOBHOW TIENIbI0 BCTYNUTEIBHBIX HCIBITAHUN SIBIISICTCSI TECTUPOBAHUE 3HAHHUU TI0
OCHOBHBIM paznenam JucHuIuimH HampasieHus noarotoBku 03.04.02 «Ddwusukay», yMeHHH U
HABBIKOB CaMOCTOSATEILHOW (B TOM 4YHCJE€ HAy4HO-HCCIIEI0BATEIbCKOI) pabOThI, a TaKKe
OOIIEKYJIBTYpHBIX M  OOIIENpOPEecCHOHATBHBIX KOMIETECHIUH, MPHOOPETEHHBIX B  XOe
MPEIIECTBYIONMEro oOy4eHUs, aOMTYpUEHTOB (CIEUATNCTOB/0aKaIaBpoB), MOCTYIAIONUX B
MarucTparypy, JJs OCYIIECTBICHHS BhIOOpA Ha KOHKYPCHOH OCHOBE Ha 00Jiee TIOTOTOBICHHBIX
K JATbHEHIIIEMYy 00y4ICHHIO.

BerynuTenpHble UCIIBITAHUS TIPU TIpUEMe It O0ydYeHHsI 110 MporpaMMaM MarucTparypsbl
MPOBOJIATCS B (POpME MHUCbMEHHOTO 3K3aMeHa (TECTUPOBAHMUS).

2. TPEBOBAHUSA K 3HAHUAM U YMEHUAM ABUTYPUEHTOB

K ocHOBHBIM TpeOGOBaHMSIM, IpPENBABISEMBIM K 3HAHUAM U YMEHUSM aOUTYpUEHTOB
OTHOCSITCSl HAJIMYUE Yy MOCIEIHUX JTUYHOCTHBIX KaueCTB, KOTOPBIE MO3BOJISIT UM OCYIIECTBISATH
clieylolye BUIBl NPO(GECCHOHATBHON EATENbHOCTH: HAyYHO-UCCIEI0BaTEeIbCKasi, HAay4yHO-
WHHOBAIlMOHHAs, OpraHU3allMOHHO-YIpaBJeHUYECKas, IeJarornyeckas (B YCTaHOBJIEHHOM
MOpsJIKE B COOTBETCTBUM C IOJIy4EHHOH JIOTIOJTHUTENbHON  KBanupukauueit) u
MIPOCBETUTENbCKAs, a Takke C(QOPMUPOBAHHBIX OOIIEKYIbTYPHBIX (YHUBEpPCAIBHBIX) U
npoeCCHOHANBHBIX  (0OIIENTPOPECCUOHANIBHBIX,  HAYYHO-UCCIIEAOBATEIIbCKUX, HAYy4YHO -
WHHOBAIIMOHHBIX, OPTraHH3alMOHHO-YIPABICHYECKUX, MEIArOTHUYECKUX U MPOCBETHTEILCKUX)
KOMITIETECHITUH.

Kpome Toro, i ycrenHoro ocBoeHus JaHHOH 00pa30BaTebHOM MOJArOTOBKM Marucrpa
aOUTYpHEeHT JOJDKeH o0siafiaTh COOTBETCTBYIOIIMMHU KOMIIETEHIMSIMU B 00JacTu  (pU3MKH,

MaTeMaTHKH, U UH)OPMATHUKH B 00beME roCyAapCTBEHHBIX 00pa30BaTeIbHBIX CTaHIapPTOB.
3. COAEP) KXAHUME NPOT'PAMMbI (AHHOTAIIMU TEM)

Moayas 1. O6menpogeccnonajbHble 3HAHUSA

Tema 1. OCHOBHBIE TIOHATHUA U 3AKOHBI MEXAHUKI

OCHOBHBIE TOHSTHUSA (MaTepuanbHast TOYKa, IPOCTPAHCTBO, BPEMEHS, CHJIA H
MHEepLMagbHas cHUCTeMa OTcueTa) M 3aKOHBbI Kiaccuyeckoil MexaHuku Hprotona. CBs3b
reomeTpun  MexaHukou. IIpuHumn  otHOocurenbHOCTH ['amumnes. IlpuHOMD MexaHUYECKOU
NpUYMHHOCTH. HMHTerpanbl ABWXKEHUSA. 3aKOHbl COXPAHEHUSI U CBOICTBAa CHJ: CHIJIBI
LIEHTPAJIbHBIE,[IOTECHIMAJIbHBIEC, TUPOCKOIIUYECKUE U JTUCCUNATUBHBIE. /[BH>KEHUE LIEHTpa Macc,
3aKOHBl COXPAaHEHUS W M3MEHEHHS UMIYJbCa, KMHETUYECKOTO MOMEHTa M  JHEpPruu
OTHOCUTENIbHO MHEPLHAIBHBIX CHCTEM oTcyeTa. CBsI3b 3aKOHOB COXpPaHEHUs c
OJTHOPOJTHOCTBIO M M30TPOMHOCTBHIO MPOCTPAHCTBA M OAHOPOJHOCTBIO BPEMEHH, C CUMMETpPHUEU
cuioBbIX moJied. [lomoskeHne cucTeMbl oTcueTa M yriibl Disiepa (TeopeMa Diisiepa 1 0ECKOHEUHO
MaJiblii IOBOPOT; Pa3JIOKEHUE MPOU3BOJIBHOIO JBHUKEHHS CHCTEMBI OTCUETA HA MOCTYIATEIbHOE
U U3MEHEHHE OpHeHTauuu). KMmmynbc, KUHETUYECKUH MOMEHT M KHUHETHYecKass  DHEprus
TBepaoro tena. Kumaemarndeckass gopmyna Diinepa. YpaBHEHUS JIBIXKEHHUS TBEPAOrO Tena.
Tenzop uHepuuu (M €ro OCHOBHBIE CBOICTBA); IVIABHBIE OCM CHUMMETPUM M MaTepHalibHast
cuMMeTpus Tena. JluHamudeckoe ypaBHeHue Ditnepa. CBOOOIHBIN U TspKenblid BomukH. [lonsTre



o cBs3ax. Knaccuduxanus cpsizeil. JlelcTBUTEIbHBIE, BO3MOXKHBIC M BUPTYAJIbHBIE TIEpEMEIICHUS.
WneanbHble cBs3u. YpaBHeHUs Jlarpanxka ¢ peakuusiMH CBsI3eil M oOllee ypaBHEHUE MEXaHUKH;
IPUHLUI BUPTYalbHbIX IepeMerieHuil. Yucmno creneneil ¢Bo0obl; 0000IEHHbIE KOOPAMHATBHI,
CKOPOCTH, YCKOPEHMS M  CHJIbl. YpaBHeHus Jlarpamka B~ HE3aBUCHMBIX KOOpAMHATaX.
[luknuyeckne KOOpAMHATBI M CHUMMETPHs CWIOBBIX mojed u cBased. dyHkuus Jlarpanxa.
OO6oOmuieHHbIii  moTeHIMan  (cuia Jlopennia kak 0000IIEHHO-TTOTEHIIMATBHAS cuia);
JMccUnaTUBHAs (QYHKIUSA. 3aKOHBI M3MEHEHUSI M COXpaHEHHs OO0OOIIEHHOrO0 HWMIyJbca H
000011IeHHO YHEPTUH.

Tema 2. MOJIEKYJIAIPHO-KUHETUYECKA A BEIIECTBA "
OEHOMEHOJIOI'MYECKA S TEPMOJAMHAMUMKA

MonekynsspHO-aTOMHOE  CTpOoeHue  BewiecrBa. JIMHaMWUYEeCKUH, CTaTHUYECKUH U
TEPMOJMHAMUYECKUI METO/Ibl U ONMCAHUS BEIIeCTBA. MaKpOCKOIMMYECKHE apaMeTpbl CUCTEMBI
u3 OoybIIOro yucia yactull. BHemHue u BHyTpeHHHE mnapaMeTpbl. [lonarue o ¢GyHKIMH
cocTOsiHUS. PaBHOBECHOE COCTOSIHUE MAKPOCKOIMYECKON cucTeMbl. (CTallnOHapHOE COCTOSHUE.
MakpOoCKOIIMYECKOE M MHUKPOCKOIIMYECKOE COCTOSIHUE CcUCTeMbl. (OCHOBHOE ypaBHEHHE
MOJIEKYJSIpHO-KUHETHYeCKON Teopuu. llomatme o  temmeparype. IlocrosiHnas bosbimana.
Temneparypa kak ¢yHkius cocrossHust cucteMsl. [llkana KenpBuHa. YpaBHeHHE COCTOSHMS
UJCaIbHOTO Ta3a. YHUBepcalbHas ra3oBas HocTosiHHas. lloHsATHe O  TepMOJMHAMHYECKOM
npouecce. KBazucrarnueckne M Hecrarhudeckue mnpoueccel. M3ompoueccel. Pacnipenenenue
CKOpocTeil MoneKyn ra3a. DU3MYecKui CMBICT  (QYHKIUH paclpeesieHUus] MOJIEKYT 10
KOMITIOHEHTaM ckopocTu. Pacnipenenenne MaxkcBenna u ero ¢usnueckuil cMpici. OyHKIusA
pacripesienieHus o abCoIOTHOMY 3HaueHHI0 ckopocTu. Hanbomnee BeposiTHas CKOPOCTh MOJIEKYJT
raza. Pacuer cpenHell KBaapaTH4YHOM U cpeaHed apuUPMETHUYEeCKOHl CKOpOCTH MOJEKYI
uea’lbHOro rasza. BnusHue TeMiepaTypsl ra3a Ha paclpe/ielleHue MOJIEKYJI IO aOCONIOTHOMY
3HaueHuto ckopocTtH. Pacnpenenenne Makcsemna-bonbimvana. HenpneanbHele peanbHbIE Tasbl.
OTKJIOHEHUE CBOMCTB ra3oB OT UJICANTBHOCTH. DKCIEPUMEHTAIbHbIE U30TEPMbI peabHbIX a30B.
Kputnueckass uzorepma. Kputnueckas Touka. Kputnueckue Temmeparypbl peanbHBIX TIa30B.
O6mactu  ogHOda3HOTO U IBYX(a3HOTO COCTOSIHUSI. DKCIIEpUMEHTAIbHAs 3aBHUCHUMOCTD
JIaBJICHUs HACBIIIEHHOTO TMapa oT Temneparypsl. KpuBas ¢a3zoBoro paBHOBecus. ArperaTHble
COCTOSIHMS BEILIECTBA. YPaBHEHHE COCTOSIHUS peajbHOro rasa. Kputuueckue mnapameTpsl ra3 a
Ban-nep-Baansca. IIpuBenennoe ypaBHenue Ban-nep-Baainbca. OxnaxneHue raza  Ipu
annabatuyeckoMm pacmupenuu. [poccenuposanue raza. Dpdext xoyns-Tomcona. YpaBHeHue
Knaneiipona-Knay3uyca. luarpamma  ¢$a3oBOoro paBHOBECHS  JKHJAKOCTH U napa.
Kpucrammuzanus u cyonumanus. [luarpamMma (a3oBOro  paBHOBECHS — KpUCTAJUI-TIap.
Kpucrannuzanus u nnasnenue. Jluarpamma ¢azoBoro paBHoBecusi. TpoitHas Touka. JlaBneHue
HACBILIEHHOTO Tapa HaJ KpUBOHW C MOBEPXHOCTHbIO >KUAKOCTH. [loHATHE O (a30oBBIX mepexoaax
nepBoro poja. V3ameHeHHe SHTPOIUU U YIEIBbHOrO o0beMa Mpu (a3oBbIX MEpexonax IMEepBOTro
pona. Ilonstne o  ¢da3oBbIX mepexogax BTOporo poaa. OCHOBBI Ta30BOM JAMHAMMKH.
TepMonnHaMuyeckue MapamMeTpbl IBIKYLIETOCs rasa. YpaBHeHHMe bepHyum [y razoBoro
notoka. CKOPOCTh paclpoOCTpaHEHHs YIPYIMX BO3MYLIECHMM B KHAKOCTAX U ras3ax. Y JapHble
BOJIHBI. TEIUIONPOBOAHOCTb. OKCIEPUMEHTANBHBIM  3akoH Dypbe i TEIIONPOBOIHOCTH.
Koadduuuent remnonpoBonnoctu. AuddepeHunanbHoe ypaBHEHUE TEIUIONPOBOJHOCTH U €ro
¢dbusuveckuii cmpici. KoagdummeHnt teMrepaTyponpoBOJHOCTH Cpefbl. SBICHHUS MepeHoca B
razax. BHyrpennee Tpenne B ra3zax. OO0ocHOBaHHME 3akoHa HploTOHA ISl BSI3KOTO TPEHHS.
Koaddumuent Bsizkoctu razo. TemmonpoBoIHOCT Ta30B. TeopeTnueckoe 00OCHOBaHWE 3aKOHA
Oypre. uddysus u camoauddysus B razax. ObocHoBanue 3akoHa Puka. Kosaddurument
muddy3un. 3aBUcUMOCTh Kodpduuuenta nudpdy3un oT AaBIeHUS U Temneparypsl. VicxoaHble



MOJIOKEHUS TepMoaArHaMUKU. OOIiee Hadano TEePMOJUHAMUKH JUIS U30JMPOBAHHOW CUCTEMBI.
Temneparypa kak (QyHKUMA COCTOSHHMS cucTeMbl. IloHsiTME O  BHYTpeHHEH SHEPruu
TEepPMOJIMHAMHUECKON cucTeMbl. PaboTa 1 Temsora Kak crocoObl epeadyu SHEprul CUCTEMBI OT
BHelHuX Tel. IlepBoe Hauano TepMoaAnHAMUKU. BHYTpeHHsAs 3Heprus Kak (QyHKIUS COCTOSHUA
TEPMOJUHAMHUYECKOM cucTemsl. [IpuMeHeHne nepBoro Havajaa TEpMOJAMHAMUKH K U30IIPOLIECCaM.

@uU3NYECKUI CMBICI YHUBEPCAIBHON ra3oBOH NOCTOAHHOU. [ToHsaTHE 0
IIOJINTPOITHOM ~ IIpoLiecCe. YpaBHEHHE IOJMUTPONHOro mponecca. Kiaccuueckas Teopus
TETJIOEMKOCTH HJIealbHBIX ra3oB. VicxomHas (opMynHpoBKa BTOPOrO Hadala TEPMOJWHAMHKH.
Ilonatue 06 oOpaTHMMBIX U HEOOpaTMMBIX Ipolieccax. Bropoe Hauano TepMOIMHAMUKH Ui
Oo0paTUMBIX  KBa3UCTAaTUYECKUX  MPOLECCOB.  ODHTPONUS  KaKk  (YHKUUS  COCTOSIHUSA
TEpPMOJIMHAMUYECKON cUCTEMBI U ee cBoiicTBa. HepaBencrBo Kitaysmyca. OCHOBHOE ypaBHEHUE
TEPMOJMHAMHKH JJI1 HECTATHUECKUX MPOLIECCOB. 3aKOH BO3pACTaHUs  DHTPOIMHU JUIs
M30JIMPOBAHHBIX CUCTEM. DHTPOIHUS U BEPOSITHOCTh COCTOSIHUSI TEPMOJIMHAMUYECKONH CHUCTEMBI.
CraTucTHUECKU CMBICI  BTOPOrO Hayajla TEPMOJMHAMUKH. TepMoauMHamuyeckas — IIKaja
Temmeparyp. Meroq  TepMOAMHAMUYECKMX IOTEHUMANOB. BHyTpeHHss 5SHeprus Kak
TEpMOJUHAMHUECKU mnoTeHual. [lepBble U BTOpble NPOU3BOAHBIE OT BHYTPEHHEW SHEPIUU.
CBobGonmnast sHeprus u ee pusmueckuii cMpici. [lepBbie U BTOpbIe POU3BOIHBIE OT CBOOOTHOM
sHepruu. TepmonuHamuueckuil norennuan ['md6ca u ero gpuanyeckuii cMpicia. DHTAIBIUS U €€
¢usnueckuit cmbici. CBsA3b MEXIy TEPMOJMHAMMYECKUMHM MOTEHIMaNaMu. TemoBas TeopeMa
Hepucra. Tperbe Hauano tepmoauHamuku. Cieacrtsus u3 teopembl HepHcra. 3aBHCHMOCTH
TEIUIOEMKOCTH OT TeMmiepaTrypsl. HenocTukumocTh abCOMIOTHOrO HyJs. Temmeparypa Kak
BEJIMYMHA, OIpeNesstonias pacnpeesieHne 4acTul no 3Hepruu. OTpuuarenbHas TeMIeparypa.
HepaBHOBeCcHOE cOCTOsTHME CHCTEMBI C OTPULIATEIBLHON TeMIlepaTypoil. Peasmsanus cocTosHUN C
OTPULIATEIILHON TEMIIEPATYPOU.

Tema 3. DJIEKTPOJJMHAMUKA

DNEeKTpOMarHuTHOE B3aUMOJICHCTBUE B MpHUpPOJE  KaK OAHO U3 (PyHIAaMEHTaIbHBIX
B3aUMOJACUCTBUN. ['paHMIBI NPUMEHHMOCTH  KJIIACCHMYECKOW 3JeKTpoauHaMuku. llocrosHHOE
anektpuueckoe moie. 3akoH Kymona. [lonmeBas TpakroBka. OOoOmieHne Ha MPOU3BOJIBHOE
pacripenenenue 3apsioB. IloreHnman snexkTpocrarmdeckoro mois. PaboTta u sHeprus mos.
[loTeHnMan OUCKPETHO M HENPEPBIBHO  pacHpeleleHHbIX 3apsaaoB. CBsA3b MOTEHIMAlla  C
HanpsbkeHHOCThlo. Teopema ['aycca B mHTerpaiabHOM M quddepeHInaIbHol  pOpMyTUpOBKaX.
[Ipumenenne k pemieHuro 3amad. YpaBHeHue IlyaccoHa. DneKTpUYecKOe I0J€ B MPUCYTCTBUU
IIPOBOIHUKOB. [Tone BOMM3M mnoBepxHOcTH MpoBogHUKA. Octpus. MoHHBIN mpoekTop u
TYHHEJIBHBI MHUKPOCKOII. DJIEKTPUUECKOE I0J€ MpU HATMYUU IUANIEeKTpuKoB [lonspusanms u ee
MOJIEKYJIIPHO-aTOMHBIE MEXaHU3MBL. DJIEKTPUYECKOE cMelleHue. ['paHMyHBIE YCIIOBHSL.
JIuHeliHbIE U HEMUHENHBIE AUAIEKTPUKU. CBOICTBA CETHETO- M NbE303JIEKTPUKOB. Cuita Toka u
IUIOTHOCTh TOKAa.  ODJEKTPUUYECKOE II0JIE NpPH HAJIMYUU IIOCTOSIHHOIO TOKa. 3akoH Owma.
Henuneitasie npoBoguuku. JuddepennuansHoe conporuieHne. CTOPOHHUE ABUKYIINE CUJIBI.
O J.C. 3akon /[xoynsa-Jlennia B uHTerpadbHoM u auddepeHimanbHol  Gopme. Pabota u
MOIIHOCTh B IEMsAX MocTostHHOTO  Toka. [IpaBmma Kupxroda. Toxku B crutomHOM cpene.
IIpoBogumocTe MeTauioB. Kiaccmdyeckue SKCIEpUMEHTBI W TEOPUU DJIEKTPOIPOBOIHOCTH.
CBepXIpoBOIUMOCTh B MeTaIaX U Kepamukax. [IpoBoauMocts nomynpoBoHUKOB. COOCTBEHHAs
U OpUMeECHasi TpoBOAUMOCTb. JloHOpHI U akuentopsl. [louaTus o 30HHON Teopuu. KoHTakTHBIE
apneHust. KonrtaktHas pasHocTs noteHuuanoB. Tepmo-2J1C. Dddexrsr [lenbthe u Tomcona. p-n-
IIepexos B NIOJIyIpOBOAHMKAX. /lnon u tpansuctop. IlnanapHas MUKpPOIJIEKTPOHUKA.
[IpoBOAMMOCTE 3JEKTPOIUTOB. 3aKOHBI IEKTPOIN3A. DIEKTPOIIPOBOJHOCTD ra3oB. MoHuzauus u
pexkomOuHanus. JlaBunsl.  OCHOBHBIE TUNBl  ra3oBbIX paspspos. Ilmazma.  VYTC.



TepmonnekTponHas smuccus. Bakyymusie npuOopsl. BzaumoneiicTBue 3ieMeHTOB TOKa.
OnbiTel AMmniepa. 3akoH buo-Caapa-Jlamaca. IloneBas TpakToBKa B3aMMOJCHCTBHS TOKOB.
Wupgykuyust MarHuTHOro  mnouid. PendruBucTckas TEOpUsT MArHUTHOIO B3aUMOJECHCTBUS.
BuxpeBoii xapaktep MarHuTHOro noisd. HanpspkeHHocTs marHuTHOro noisd. Teopema o
LUPKYyJIAUuU. ['paHudHbIC yCIIOBUSA AJI BEKTOPOB I0Js. MarHUTHBIE CBOMCTBA BewlecTs. Jua- u
napamarHeTuku. Ilpupona nma- m  mapamarHerusma. 3akoH Kropu — uid mapamMarHeTHKOB.
@eppomarsetusM. Ilerna IT'mcrepesuca. [Jlomensl. [lpyrve THUIIBI MarHUTHOIO YIOPSIOYECHUS.
I'mpomaruuTHbie 3¢ (HeKThl. DHEPTHst MArHUTHOTO TIOJIS KOHTYPa C TOKOM.

[InoTHOCT MarHUTHOM SHepruu. MHAYKTUBHOCTb. ODHEPrUs MarHETHKa BO BHEIIHEM IIOJIE.
Cuner B marautHoM monie. O6o6menHas popmyna Jlopenma. JIBrkeHne 3apspKeHHBIX YacTHI] B
MarHMTHOM U AIIEKTPUYECKOM MOJSAX. MAarHUTOrMApOJUHAMUYECKUE SBJICHMS. 3aKOH
AIIEKTPOMArHuTHON MHAYKIMH Dapanest B MHTErpadbHON U auddepeHnnanbHoi GopMyInpOBKax.
IIpaBuno Jlenna. llenu KBa3MCTalMOHAPHOIO TOKA C AKTMBHBIMU U PEAKTHUBHBIMHU 3JIEMEHTaMHU.
BekropHble auarpammbl. MeToa KOMIUIEKCHBIX aMIUIMTyJ. PaGora M MOIIHOCTR B LEMAX
HNEpPEeMEHHOro Toka. Jnekrpoasuratenu. Pe3onancel. Tpexdasusie wnenu. TpanchopmaTopsl u
aBToTpaHchopmaropbl. Toku Pyko U ux ucnonb3oBaHue. CKUH-3QGEKT U ero UCIOoIb30BaHUE.
OcHOBHBIE CBeIeHUS O (MIBTPaX HU3KUX U BBICOKMX 4acTOT. TOK cMmelleHus. YpaBHEHUS
MakcBenna B MHTErpaipHOW ¥ quddepeHnmansHoi  Gopme. X dusndeckuii cmbici. 3aKoH
COXpaHEHMsI HSHEPruM dJIEKTpOMarHuTHoro nossd. Bekrop Ymosa - Iloittunra. Oneitel ['epra.
N3iydeHue aIeKTPOMArHUTHBIX BOJH AunosieM. [lmockue siekTpoMarHuTHbele BOJIHBL. (Das3oBas
ckopocTh. [IpuMeHeHne 3neKTpoMarHUTHBIX BOJH. [IpeoOpa3zoBaHue 31EKTPOMArHUTHOTO IOJIS
IpU NEepexofe OT OAHOM HWHEpLUAIbHOW CHUCTEMBI KOOpIMHAT K Apyroi. VHBapmaHTHOCTH
ypaBHeHMI MakcBelia OTHOCUTENBHO Npeodpa3oBanuil JlopeHma.

Tema 4. OCHOBHBLIE IIOHATUA
OIITUKHN

BonnoBast 1 kBaHTOBasi Teopusi cBeTa. MecTo ONTHKU B (PU3MUYECKON HAyKe U €€ POjb B
Hay4YHO- TEXHHYECKOM Iporpecce. YpaBHeHUss Makcsemna. BonHoBoe ypaBHenue. Ilnockue wu
chepuyeckre EKTPOMarHUTHbIE BOJHBL. YpaBHEHHE IUIOCKOM MOHOXpOMAaTH4YecKou Oeryuieit
BosHbl. Cynepro3uuus 3J€KTPOMarHUTHBIX BOJH. JIMHEWHO mosspu3oBaHHAs BOJHA.
HenonsipuzoBanHOE ecTeCTBEHHOE M3Iy4deHMeE. [IpeBpalienne Henoasspu30BaHHOTO U3IYYECHUS B
JUHENHO  moysipu3oBaHHOe.  JluxpowuHble mnonspusatopsl. 3akoH Mamtoca. [lomsipHbie
JuarpamMmbl JINHEHHO MOJIIPU30BAHHOTO, HEMOJISAPU30BAHHOTO M YAaCTHUYHO NOJSPU30BAHHOIO
cBeta. ClIOXKEHME [BYX OJJIEKTPOMAarHUTHBIX BOJIH OJMHAKOBBIX YacTOT C B3aUMHO
MEPIEeHIUKYISPHBIMUA JTUHUSMU MOJSpU3ANHI. DIEKTPOMArHUTHBIE BOJIHBI C AJUTMIITUYECKUMU U
KpYroBbIMU TOJISIpU3alusaMu. JINHEWHO MOMsIpU30BaHHAasl BOJIHA KaK CYMNEpIIO3ULUs JIBYX BOJH C
KpYroBbIMU TMOJsIpU3alsiMU. PacnpocTpaneHnue cBeTa B M30TPOMHBIX AudieKTpukax. [lonstue o
nucrnepcuu. DJEeKTpOHHAs Teopus aucrnepcud. Hopmanphas U aHOMaJbHasl TUCHEpPCHUS.
3aBucuMoCTh K03 puiimeHTa noryomeHust OT 4acToThl cBera. Okpacka Tei. ['paHndHbIe yCIoBHS
JUIS DJIEKTPUYECKOTO M MAarHUTHOTO  TOJIEH. 3aKOHbl OTpPaKEHHs U IPETOMIICHUS
JIEKTPOMAarHuTHBIX BOJH. [lonHOe BHYyTpeHHee oTpaxeHus. OTpakeHHE U NPEJIOMIIEHUE -
BOJIHBI U S-BOJIHBL. Dopmyiibl Openenst. KoaduiueHTsr oTpaxkeHus 1 MpeIoMICHHS Ut P- U S-
BOJH W WX 3aBUCUMOCTh OT yria mnaneHus. SBnenue bprocrepa. OOG0OCHOBaHHE SBICHUS
bproctepa snexkrponHoit Teopueid. [lonsarue o6 mHTepdepeHiun cera. OOmue cBeaeHus o0
untepdepenHun. Cynepno3uius AByX 3JEKTPOMAarHUTHBIX BOJH C OJMHAKOBBIM HAIpPaBIICHUEM
ANEKTPUYECKUX  BEKTOPOB: HEKOTEPEHTHBIX M KorepeHTHbIX. OO0mue yciaoBus oOpa3oBaHUs
MakCUMyMOB H MHHMMYMOB HWHTEp(QEpEeHIUU TpPU PaCHPOCTPaHEHUU KOTEPEHTHBIX BOJH B
OJTHOPOJHON U U30TPONHON cpele. 3aBUCUMOCTh aMIUIUTYbl M 3HEPTUM PE3YJIbTUPYIOLIEN



BOJIHBI OT pa3HOCTH (a3  JBYX KOTEPEHTHBIX BOJH. VIHTepdepeHuus ABYX IJIOCKUX
3JEKTPOMArHUTHBIX BOJIH, PACIPOCTPAHSAIOMIMXCA MO MAJIBIM YIJIOM Apyr K Apyry. llonstue o
BOJHOBOJIaX. YCJOBUSL pacnpoCTpaHEHUs BOJIH B IPSIMOYrOJBHOM BOJIHOBO/IE.
[IpocTpaHcTBEHHas KOT€pEHTHOCTb. BpemeHHass KOrepeHTHOCTh JliMHa ~ KOTepeHTHOCTH.
WNnTtepdepeniuss B TOHKUX IUIACTUHKAX (IJIEHKAaX) B OTPaKEHHOM M IPOXOJSILIEM CBETE.
Wutepdepennyst npu HOpMalIbHOM MajieHUH cBera. [IpocBeTiieHHe ONnTHYecKuX MpHOOpOB.
Kombua Herotona. Wutepdepomerpsl Maiikenscona, Kamena, PoxxaectBeHckoro, Maxa-
Lennepa. IlonstTne o  pazpemaronieil CnocoOHOCTH omnTu4Yeckux Mnpuodopos. IloHsATHE O
mudpakuuu  cBera. BonHOBoW mapamerp W ycnoBus HaOmoneHus audpaxmuu. IIpunimn
['oiirenca-®Openens. Meton 30H @peHens U OPSAMOJIMHEUHOCTh PACIPOCTPAHECHHS CBETA.
Hudpakuu OpeHens Ha KpyrjioM OTBEpCTUH U aucke. CBOMCTBA LEHTPaIbHON 30HBI DpeHes.
@dokycupoBKa BOJIH C TOYKM 3peHHs] BOJIHOBOM Teopun. Judpakuus dpaynrodepa. Xapakrep
TG PaKIIMOHHON KapTUHBI U YCJIOBUS 00pa3oBaHUst MUHUMYMOB Audpakiuu. [Judpakinuonnas
pemerka. Teopust nudpakuuyu Ha OJHOMEpPHOM  perieTke. Y4er Audpakiuy Ha IIEeTd U
MHOTOJTY4eBOM HMHTEp(EpEeHIINN BTOPUYHBIX BOJH. Paszpemaromas ciocoOHOCTh MHKPOCKOTIA.
Metoxa TemHoro mnoss. Meron ¢a3oBoro konrpacra. Audpakius Ha ABYMEPHBIX H TPEXMEPHBIX
TUQPAKIUOHHBIX pemeTkax. JAudpakuus peHTreHOBCKOro wusiydeHus. Teopus nudpakuuu
Jlays. ®@opmyna Bynbda-bperroB. MeToasl peHTICHOCTPYKTYpHOTO —aHaim3a: merox Jlays,
MeTOJl  Bpamawmierocs kpucramia, meron Jlebas-Uleppepa. [lonsitue o rojorpaduu.
Kpucrannoonrtuka. /IBoliHoe nyuyenpenomieHue. llonspusanus cBeta npu NpoxXoxACHUN 4Yepes3
KpUCTaJI uciaaHackoro mmarta. OnrTuyeckas aHU30TPONMS KPUCTALIOB. TeH3op
TURJIEKTPUYECKOU MPOHUIIAEMOCTH. JJUIUIICOU] JUANEKTPUUYECKON TPOHUIIAEMOCTH st
OJTHOOCHOTO KpHUCTaJLIA. OnThyeckd MOJIOKUTENbHBIE U OTPHULATEIbHBIE OJIHOOCHBIE
Kkpuctajuibl. ONTHYECKHE CBOWCTBA aHU3OTPOIHOU cpefbl. JIydeBass 1 HOpMaidbHasi CKOPOCTH
JJIEKTPOMAarHUTHBIX BOJIH B OJHOOCHOM Kpucrasie. [loctpoenune ['roiireHca miis pas3IMYHbIX
CllydaeB NaJICHUs CBETa Ha MOBEPXHOCTh OJHOOCHOIO KPHUCTAUIA (YETHIPE OCHOBHBIX CIydas).
AHanu3 moispu3oBaHHOTO  cBeTa. MHTepdepeHIuss MOIIPU30BAHHBIX BOJIH B OJHOOCHBIX
KpUCTAJUIaX M CJIOKEHHWE KOTEPEHTHBIX BOJIH C OPTOrOHAJIBHBIMU JIMHUSIMHU MOJSPU3ALINH.
Obmas ¢opmyna uHTepHEPEHINH MONSIPU30BAHHBIX BOJH B aHM30TPOIHBIX KPUCTAIUTHUECKUX
IJACTUHKAX U MOJsIpHas JAuarpaMma pe3yJlbTHPYIOLIEH BOJIHBI, BHIXOJAIIEH U3 IJIACTUHKH.
B3auMopeiicTBue JIByX KOTEpPEHTHBIX BOJH € MPOU3BOJBHON JMHUEH OpHEHTALMH UX
ANEeKTpUYecKuX BeKTOpoB. [loHsTHE 00 MHTEphEpEeHLINN BOJH C AUIMNTHYECKUMH M KPYrOBBIMU
nosigpu3anusMu. VckyccTBeHHasi aHM30TPOINHUS MPU  MEXaHMUYeCKOH Jeopmaliiii BeliecTBa.
Paccesnne cera. Ilpupona paccesnusi. PeneeBckoe paccesnne u paccessnue Mu. Paccesnue
cBera B atMocdepe. Puszmdeckast CylmHOCTh paccestHusl. Paccessane Manaenpirama-bprnttoona
1 KOMOMHAIIOHHOE paccesiHue.

Tema 5. 3AKOHBI TEIIJIOBOI'O W3JIYUEHMS, KBAHTOBASI U HEJIMHEMHAS
OIITUKA

TennoBoe wu3nyueHue. PaBHOBECHOE M HEpaBHOBECHOE M3nydeHue. MzmydarensHas u
MorJIoIaTeNbHast CIocOOHOCTh Ted. 3akoH Kupxroda. YHuBepcanbHas (QyHKIHMS 4YacTOTHI U
Temreparypbl. AOcooTHO yepHoe Teno. CHEeKTp H3JIydeHHs M paclpelesieHue SHEpPruu B
CIEKTpe aOCOJIFOTHO YEPHOTO Tela Ha OCHOBE SKCIIEPHUMEHTAJBHBIX JIAaHHBIX. MHTErpampHas
u3IyvarenbHas crnocoOHocTh. 3akoH Credana-bonbiiMana u 3akoH cMmemeHus Buna. @opmyna
Penes-Jlxunca. YnerpaduoneroBas "karactpoda". I'mmore3a Ilmanka. DHeprusi KBaHTa CBeTa.
KBanroBanue sHepruu ocumuisropa. @opmyna [Inanka mist pacrpeneaeHuss SHEPTUU B CIIEKTpe
a0COJIIOTHO YepHOro Tena. Teopernueckoe obocHoBaHue 3akoHOB Credana-bonpimana n Buna.
doroanexrpudeckuii dpdexrt. 3akonbl BHemHero (ororddexra. OmnpeneneHre MOCTOSHHON



[Tnanka. Buyrpennuit ¢orosdpdexr. Macca u ummynsc ¢orona. CeroBoe aapieHue. ONBITHI
JlebeneBa. CmnoHTaHHOE W WHAYHUpOBaHHOE wu3nydeHue. Koaddumumentsr DifHIITENHHA.
PaBHoBecHoe wu3nydenue. @Dopmyna IlmaHka miId  pacnpelneneHHs DSHEPIMM B - CIIEKTpE
paBHOBECHOrO u3nydeHus. OTpuLAaTeIpHOE NOMIOHIEHHUs cBeTa. ONTHYECKHE KBAHTOBBIC
YCWINTENH. YCIOBUSA YCHIEHHUS CBeTa. Bo3neHCTBHE CBETOBOrO IOTOKAa HA 3aCEICHHOCTh
SHEpreTUYecKux ypoHeil. Co3aaHne HHBEPCHOW 3aceleHHOCTH ypoBHEN. TpexypoBHeBas cxema.
[IpuHnunuanpHass cXeMa ONTHYECKOrO0 KBAHTOBOI'O TEHEparTopa. YCIOBUA  CTAllMOHAPHOU
reHepanuu. HenpepbeiBHbIE M UMIyJIbCHBIE J1a3ephl. JlazepHoe usiydeHue. Moapl U3IydeHus.
AxcuanpHple Mojapl. I[llupuna nuHMIl wu3nydyeHus. bokoBble Moapl. CHHIpOHM3AIMS MOJ.
I'enepanys cBepxX KOPOTKMX MMITYJIbCOB. JlazepHblil nambHOMEp. XapaKTEPUCTUKA HEKOTOPBIX
TUIIOB JIa3epOB: PYOMHOBOro, renuii-HeoHoBoro, CO2-na3epoB. ['a3oauHamMuuecKkue Ja3epsl.
Jlazeppl ¢ mepectpanBaeMoil yactoTod. HenuueliHble sBneHuss B ontuke. VcTouHuKM
HEJIMHEWHON mnossspu3oBaHHOCTU. KBagpaTuuHas HEJIMHEWHOCTb M HEJIMHEHHOCTH  Oojee
BbICOKOrO mopsiakoB. KoMmOuHanuoHHble YacTOThl. BosHBI JHMHEHHOW WU HEJIMHEHHON
MOJISIPU30BAHHOCTH. Y IBOCHHME 4acCTOThI CBeTA. ['eHepanus cymMMapHbIX M Pa3HOCTHBIX YacTOT.
[lapamerpuueckoe ycnoBue cBera. (CaMOBO3JEHCTBUE CBETa B HEJIMHEHHOW  cpele.
CamodoxkycupoBka u camonedokycupoBka Jiyda. Ontuka JBHKymuxcs cpel. Idpdext Jomnepa
B onrtuke. [lonepeunsiit a3pdexr domnepa. Dpdexr Canbsika. [IpunHuun necTBus J1azepHOro
rupockona. KpacHoe cmemenne B cnekTpax ranaktuk. OO6oOmeHHbI >ddext omnepa-
MuxenbcoHa U ero HabJIIOACHNE B CAHTUMETPOBOM JIMaNa30He 3JI€KTPOMAarHUTHBIX BOJIH.

Tema 6. OCHOBbBI ®U3MKU ATOMHOI'O AZIPA, SJIEMEHTAPHBIX HACTUILL 1
®YHJIAMEHTAJIbHBIX B3AMMOJIEMCTBUN

CoctaB aToMHOrO sijpa. XapakTEepUCTUK U sifipa: 3aps], Macca, SHEPTUsl CBSA3H HYKJIOHOB.
PagnoakTuBHOCTE. BHIBI M 3aKOHBI PalMOAKTUBHOTO M3Iy4YeHMs. SnepHele peakuuu. [lenenue
anep. Cunres anep. [erexktupoBanue AnepHbIX U3nydeHHH. [loHATHE O 1O3MMETpPUM W 3aIIMTE.
CnuH ¥ MarHUTHBIAE MOMEHT sipa. CBolicTBa U OOMEHHBIM XapakTep  SAEPHBIX CHIL
EcrecTBeHHAast M1 HCKYyCCTBEHHAs PaJMOAKTHUBHOCTh. VICTOUHMKM pPAaJMOAKTHBHBIX H3JIy4YEHUM.
Paguonsoronnslii aHanu3. 3aKOHbl COXpPAHEHMsI B SIIEPHBIX peakUusiX. OKCHEPUMEHTaIbHbIE
MeToJIbl siaepHoi pusuku. KanenbHas, o6onoueunast 1 0000IIeHHas MOJIeNb Apa. Y CKOPUTEIH.
B3aumopneicTeue sAnepHbIX U3IydeHHH ¢ BemecTBOM. (DyHIaMeHTanbHbIE B3AUMOACUCTBUS U
OCHOBHBIE KJIACCBHI 3JIEMEHTAPHBIX dYacTul. YacTuubl M aHTMYacTULBL. JIEeNTOHBI W aApOHBI.
KBapku. Dnekrpocnaboe B3aumopelcTBue. CTaHgapTHash MOJIENb JIEMEHTAPHBIX  YaCTHIL.
[Ipobnema oObenuHeHHs (yHIAMEHTAIbHBIX B3aUMOJICHCTBUI. 3apsioBble MYJIbTUIUIETH U
n3otonuyeckui cnuH. CTpaHHbIE YaCTUIBl. 3aKOH COXPAHEHUS KOMOMHHPOBAHHOW YETHOCTH.
Cynepmynbrumuietsl. [leppuuHoe W BTOpUYHOE  W3iIydeHHE. IHTEHCHBHOCTB,  COCTaB,
SHEPTreTUYECKUI CIIEKTP. BBICOTHBIN XO/1 MUHTEHCUBHOCTH KOCMHUYECKHX  JIy4eH.
B3anMopeicTBre NepBUYHOTO KOCMUYECKOTO H3JIy4€HHSI C  MAarHUTHBIM IOJIEM 3eMIIH.
Hlupotubiii  >ddexr. Pammanmnonnsie mosca. IlponcxoxkaeHne KOCMHYECKHX JIy4en.
Knaccudukanus yactun. OyHnameHTanbHble B3auMOJICHCTBUA M (pyHIaMEHTalIbHbIE YaCTHUIBL.
Knaccupukanuss  nentonoB. Knaccudukamuss — agpoHoB. KBaHTbl (u3nueckux monei kak
MEePEHOCUYNKU (PYHIAMEHTAIbHBIX B3auMoAeicTBuil. OCHOBHBIC CBONCTBA yacTwil. YacTHIBI U
AHTUYACTULBL. 3apsAbl U CHIIBI B 2JICKTPOAUHAMUKE. DJICKTPOMAarHUTHOE I0JI€ B KIIACCHYECKOU U
KBaHTOBOM 3JIEKTpoAHHAMUKE. OCHOBHOE COCTOSIHME 3JIEKTPOMATHUTHOIO IOJSI B KBAHTOBOU
JNEKTPOAUHAMUKE. Hynessie KoJIe0aHUsI BaKyyMma. Bo30yxneHHbIe COCTOSIHMSL
JIEKTPOMArHUTHOTO TOJA. DJIEKTPOMAarHuTHele  BOJHBI M (OTOHBI. CTaTucTHKa (DOTOHOB.
B3anmogeiicTBrue 3apsaoB 3a cueT OOMEHa BUPTYaJIbHBIX (DOTOHOB. DJIEMEHTHl HEIWHEWHOU
ontuku. BsaumoneiictBue ¢goroHoB. BiaumoneiictBue ¢oToHOB ¢ BemecTBoM. OmnTHYecKue



¢dotonbl. BecemupHbIil (Ki1accudeckuii) 3akoH TaroteHus. KBantoBas rpaButanus. [ImankoBckas

mHa. 'paButonbl. [IpoGnema cBA3M IpaBUTaLlMOHHOTO U AJIEKTPOMArHUTHOTO
B3aUMOJICUCTBUS. [ paBUTAllMOHHAs HEYCTOMYMBOCTH U CTpykTypa Beenennoii. CkpbwiTas mMacca
Bcenennoi, yetHble AbIpbl UM HEWTpUHO. KBapkoBasi CTpyKTypa aJ[pOHOB. ['roonsl

IIEPEHOCYMKU CHJIBHOTO B3aUMOAEUCTBHA. bapuonsl u mMe30HbI. CTpyKTypa aTOMHOIO SIpa.
HeycroltunBocTh TspKeNbIX siaep. Anepusie peakuuu. Teopus o-pacmana. B-pacmnan u K-3axsart.
HeycroitunBocts  HykiJoHOB. Teopust ®depmu. B-pacman. IIpomexyrounsie  W-0030HBI Kak
IIEPEeHOCUYUKN  cjnaboro B3aumoxenctud.  Juarpammbl @eiiHmaHa. BupTyanbHble KBaHTbI
¢usnueckux moneil. [Ipobnema  yHuBepcanbHOTO (PyHIaMEHTAIBHOTO B3aWMOJCHCTBUS.
Dnektpocinaboe B3aumojeicTBue. Mojenu mpoucxoxaeHus BceneHHON. DlIeMEHThl TEOpUHu
bonbmoro B3peIBa.  YHHBEpCAJbBHOE  B3aUMOJECHCTBHE,  INpeoHbl. Monenu «pacraga»
YHUBEPCAJIbHOI'O B3aWMOJICHCTBUS Ha CUJIbHOE, c1a0o0e, JIEKTPOMarHuTHOE U I'PaBUTALMOHHOE.
Poxnenue yactun u antnuactun. Pacmupenue Beenennoi. PenukroBoe wnsnyuenue. KpacHoe
cMmemieHue.  Mogenn oOpazoBaHMsl 3Be31 U IUIaHeT. HeHTpoHHBbIE 3Be3Jbl, YEPHBIE JBIPHI.
KganroBas JlectHuna u crpykrypa Bcenennoil. @yHaaMeHTaNbHbIE  B3aUMOJCHCTBHS U
¢busnveckas KapTuHa MHpA.

Moayasb 2. CnenuaJiM3MpOBAHHbIC 3HAHUA B 00J1aCTH (PM3MKH KOHJACHCHPOBAHHOIO
COCTOSTHHSI

Tema 1. KBAHTOBAS TEOPUSA ATOMA U MEXKATOMHEOI'O
B3AUMO/JIEMCTBUS

CoOcTtBeHHble (YHKIMH U COOCTBEHHbIE 3HAUY€HUs OIepaTopa KBajapaTra YIrJOBOTO
MOMEHTa M €ro mnpoekuuu. IIpocTpaHCTBEHHOE KBAaHTOBaHME YIJIOBOIO MOMEHTA. 3aKOH
COXpaHeHHUs yrioBoro MomeHrta. PammansHoe ypaBHeHue Illpennnrepa. du3ndeckuii CMBICIT
YIJOBOW M paJMalbHOM COCTaBJSIONIEM  COCTOSHUS YacTHUIIBl B LIEHTPAJbHO IMojie. ATOM
BoziopoJa. CrieKTp 3HEpruM W BOJHOBbIE (YHKIUHU 3JeKTpoHa. OCHOBHOE COCTOSHUE aTroma
BOJOpOJAa. YUeT  KOHEYHOCTHM Macchl siapa. M3otonnueckuit caur. CreKTpanbHbIE CEpUU.
Bonopononogo6ubie cuUcTeMbl. DNIEKTPOHHBIE CJIOM U 000J0YKU. D(PPEKT >KpaHUpOBaHHUS.
OpOuTanbHBI, CHMHOBBIA M IMOJIHBIA yIJIOBbIE MOMEHTHI ekTpoHa. [IpaBuna Xynna. Tepmsl
atoMmoB. Tumsl cBA3ed B aroMax. MyIbTHUILIETHOE paclIEIUICHUE TEpMOB. TOKM B  aToMax.
MaruuTtHbiii MOMeHT atoMa. Maraeron bopa. CBsi3b MarHUTHOIO ¥ MEXaHMYECKOTO MOMEHTOB.
I'mpomarautHOe oTHOmeHne. OnbIThl [lITepHa u ['epiaxa mo npocTpaHCTBEHHOMY KBAaHTOBAaHHIO
aTOMHBIX IyukoB. CriuH snekTpoHa. Maruutomexannueckue 3¢ dexrsl. Kinaccudukanuss Tunos
MEKaTOMHBIX B3anMoAeucTBUi. Teopuss Bo3mymieHuii. KoaneHTHas cBs3b. MOJEKyIsIpHbIN
HOH Bojaopoaa. Monekyna Bogopoaa. CTpykTypa MOJEKYJ ¢ KOBAJEHTHOW CBs3bt0. MOHHAs
cBs3b. Bomopoanast cBs3p. Metannuueckas cBsa3b. Cunbl Ban- nep-Baanbca. YpaBHenue Ban-
nep-Baansca M MexMoieKkynspHoe B3aumojeicTBue. OpHEHTAalMOHHOE B3aWMOJACHUCTBHE.
WNunykunonHoe B3aumojerictBue. Jucnepcuonnsie cwiibl. Cunbl Kasumupa-lIlonpaepa. Cuisl
JInurmma. CpaBHUTENbHAS XapaKTEPUCTUKA TUIIOB CBS3EH.

Tema 2. TPAHCJISILMOHHASL CHUMMETPUSI KPUCTAJIJIA U CBOMCTBA
TBEP/IbIX TEJI
Ctpoenne kpuctauioB. ['eoMerpusi kpuctaimnueckoil pemetku. [lepuon Tpancnsauuu. Bexrop
TpaHciasauuu. Yucna TpaHcnsauui. OnemeHTapHas sdeiika. OmnpeneneHue HaNpaBJICHUN B
kpuctaine. OnpeneneHue IMOJIOKEHHUsS IUIOCKOCTH B KpUCTailie. MMIUIEpOBCKUE WHIEKCHI.
Hedextsl B kpuctamwiax. Toueuynwie nedektsl. JIuHeitHbie nedektsl. Jucnokamuu. Brusaue
nedekToB Ha (QuU3MYECKHE CBOWMCTBa TBepAbIXx Tel. llpenmer wm  Metonm  (QUBHKH
KOHJICHCUPOBAHHOTO COCTOSIHUA. TpaHCISILIMOHHAST CUMMETPHS MI€aJIbHOTO KpucTamia. Bekrop



peleTkyd, napameTrpbl pemeTku. Kpucramindeckue CUHTOHMH. [IpUMUTUBHBIC SYEUKH.
Kyb6uueckue u rexcaroHaibHble IJIOTHOYNaKOBaHHBIE peuieTku. [ledextsl kpuctamia. JlansHuit
1 OMDKHUN MOPSiIOK. MOHOKPHUCTAIIBI, MOJUKPUCTAIIIBL. ["TapMOHUYECKOEe W aHTapMOHUYECKOe
npubmnkenue. Konebanus aToMOB OJJHOMEPHOTO KPHUCTaJUIa ¢ OJIHUM aTOMOM B 3JIEMEHTapHOU
sueiike. 3oHbl bpumttoona. Konebanuss aTOMOB OJIHOMEPHOTO KpHCTalUla ¢ JBYMs aTOMaMu B
JJIEMEHTApHON sUeiike. AKyCTHYECKHME W onTudeckuwe konebanus. KomebGanus aTOMOB B
TPEXMEPHOM KpucTaiie. MeToJl HOpMalnbHbIX KoopauHat. HopmanbHble KoJeOaHUS U
HOpPMaJbHBIC YaCTOTHI KpucTaiia. @oHOHBL. MeTo KBa3nu4acTull B (U3UKE KOHIACHCUPOBAHHOTO
COCTOSIHMSL ~ BemecTBa. [ apmoHudeckoe mpubmmkeHue. Kinaccuueckas W KBaHTOBask TECOPUU
TEIUIOEMKOCTH kpuctaa. Mogens [lebas. [IMOTHOCTH COCTOSIHWIA (POHOHHOTO CTICKTpA.
[uknuaeckue rpanudHble ycioBus bopua-Kapmana. MatepnonsuuonHas dopmyna Jlebas.
3akonsbl [lebas u Hrononra-Iltu. ®dusznueckuil cMmbich TeMmeparypbl Jlebas. AHrapMOHHUECKOE
npubmnkenue. TermnoBoe pacmpeHrne KpUCTaioB. TemionpoBOAHOCTh KPUCTAIIOB IIPU HUZKHUX
U BBICOKUX Temmeparypax. Teopema bnoxa. Ilonsarue kBazuummnyibca. OOpaTHas pelieTka.
Heonnosnaunocte kBasuumnyibca. lIpuBenenume k nepBoil 30He bpwinmosHa. KommdectBo
COCTOSIHM B 30HE bpuiuttosHa.

TEMA 3. 30HHAA TEOPHA, OJIEKTPOHHAS TEOPHA METAJIJIOB,
[TOJIYITPOBOJHHUKHA

VpaBuenue Illpenunrepa uist kpuctaiia U mpobiema MHOTUX Teid. OJHOYaCTUYHOE
npuOmKkeHne. MeToJ CHUIBHOCBA3AaHHBIX DSJIEKTPOHOB. MeTon CHIIBHOM CBs3uM 0e3  ydera
CUMMETPUHM KpHUCTau1a. MeToa CHIBHOM CBA3M C YYE€TOM CHUMMETPUM KpucTauia. Meton
cJ1ab0CBsI3aHHBIX AEKTPOHOB. Kitaccuukanms KpucTamioB Ha JAUAIEKTPUKH, MMOTYIPOBOJIHUKHI
u MeTaulbl U ee cBA3b c llepumonmueckoil cuctemoil 3neMeHTOB. OCHOBHBIE HEIOCTaTKU
KJIaCCHUYECKOM Teopun MeTtauioB. l[lepBas kBaHTOBasg Teopus MeETaIoB. YpoBeHb DepMmu.
IToBepxHocts @epmu. Temneparypa ®Pepmu. Kpurtepuit BeipoxkaeHus Gpepmu-rasa. DIeKTpOHHAs
TEIUIOEMKOCTh ~ MeTajula. DJEKTPOH-(OHOHHOE B3aUMOJECHWCTBUE U  3JIEKTPONPOBOJHOCTH
MeTauioB. KBaszukiaccuueckoe ypaBHEHHME JIBUKEHHE JIEKTpOHA B Kpuctamie. DddekTuBHas
Macca anekTpoHa. @Dusmueckuii cMbICA  JJIMHBI  CBOOOAHOrO  mpobera  AJIEKTPOHA.
DNEeKTPONpPOBOAHOCT, HOPMAIbHBIX METAUIOB NpPH BBICOKUX M HU3KUX TeMIIepaTypax.
CeepxnpoBoauMocTtb. KynepoBckue mapel. Dnementsl Teopuu bapnuna-Kynepa- Hlpuddepa.
Hocurenu 3apsna B mosynpoBOJHHUKAX. 3aKOHBI TUCIIEPCUN DJIEKTPOHOB U IBIPOK. CTaTHCcTHKA
HOCUTENEH 3apsja B IOJYIPOBOJHUKAX. PaBHOBECHas KOHLEHTpauus DJIEKTPOHOB U JBIPOK B
COOCTBEHHBIX  MOJYNpPOBOAHMKAX.  [IpoBOAMMOCTE  COOCTBEHHBIX  IOJIYIPOBOJHUKOB.
OnemeHTapHass  TEOpPHsT  MEIKHUX  LEHTpoB. JIOHOpHBIE M AKLUENTOPHBIE  YPOBHH.
ONEeKTPONPOBOAHOCTh JIETUPOBAHHBIX IOJIYNPOBOJHUKOB. IloynpoBoqHUKH N-THNA U P-THIIA.
DIEeKTPONPOBOHOCTh CHJIBHOJIETMPOBAHHBIX IOJYIPOBOJHUKOB. [IpbDKKOBas MPOBOIMMOCTE.
[lepexon Amnpaepcona. IlepkonsinuoHHbIE MOJAENNM TPOBOJAUMOCTH CHJIBHO JIETUPOBAHHBIX
MOJIYyIPOBOJIHUKOB.  [lomynmpoBOgHUKM B CHUJIBHBIX JJekTpuyeckux mnousx. [IpoGoit 1o
MIPUMECHBIM LIeHTpaM. 30HHBIN npoOoii 3uHepa. ["albBaHOMarHUTHBIE METOIbI M LIUKJIOTPOHHBIN
pe3zonanc. Dddext Xonna. [[BkeHne 3JIeKTpOHAa B MAarHUTHOM TioJie. [[MKITOTpOHHBIN pe3oHaHC
B MeTa/ulax. KBaHTOBaHME SHEPrUM AJIEKTPOHA B MarHUTHOM 1osie. YpoBHM Jlannay. KBaHToBBIE
OCHMIIISIIMOHHBIE 3()(PEKTHI.



4. YYEBHO-METOJUYECKOE OBECIIEYEHHUE ITPOI'PAMMBI

Bo BpeMsi MOATOTOBKU K MPOXOXKICHUIO BCTYNMUTEIbHBIX HCIBITAHUN a0UTYypHEHT
HOBTOpSIET ~ MaTepuai, MPONACHHBIA  BO  BpeMs  MPEAIISCTBYIOIIETO  OOy4YeHHUs
(bakanmaBpuaT/CHENUATUTET), U3y4aeT OCHOBHYIO M JIOTIOJIHUTEIBHYIO JHUTEPATYpPYy, CIUCOK
KOTOPOH TMpPEJCTaBJIICH HIDKE, a TaKKe METOAMYCCKHE IOCOOMs, TIPEACTaBICHHBIC B
aNIeKTpoHHOM Oubnmoreke Ha calite TT'Y umenn I'.P. [lepxaBuHa.

OcHognas numepamypa
1. letnad A.A., ABopckuit b.M. Kypc ¢uzuku. 2002. 718 c.
2. Tpodpumona T.U. Kypc ¢uzuku. 2006. 560c.
3. Amutpuesa B.®., [Ipokodses B.JI. Ocuossl puzuku. 2001. 527 c.
4. UcakoB A.fl. MonekynsapHas ¢usuka u tepmoannamuka. 2007. 343 c.
5. UcakoB A.Sl. ®usndeckue ocHoBbl MexaHuku. 2007. 343 c.
6. UcakoB A.4l., Mcakosa B.B. Dnexkrpoannamuka. 2008. 330 c.
7. Jlanacoepr I'.C. Onruka. 2003. 848 c.

Jononnumensnas numepamypa
1. CuByxuHn /I.B. O6muii kypc ¢pusuxu. Tom |. Mexanuka. 2005. 560 c.

2. Cusyxun JI.B. O6muii kypc ¢usuxu. Tom Il. TepmoaunaMuka u MonekyispHast
dusuka. 2005. 544.

3. Cuyxun /JI.B. 6mmii kypc ¢pusuku. Tom 1. Dnexkrpruecto. 2004. 656 c.

4. CusyxuH J1.B. O6mmii kypc pusuku. Tom IV. Onrtuka. 2005. 792 c.

5. Cusyxun J.B. O6muii kypc pusuku. Tom V. AtomHas u sinepHast pusuka. 2002. 784 c.
6. SAsopckwmii .M., Jletmad A.A., Jlebene A.K. CripaBounuk o ¢usuke. 2008. 1056 c.



Hpunoxenune
Kpurepun ouneHMBaHusA BCTYNIMTEIbHOT0 UCTIBITAHUSA

BerynurenbHoe ucnbiTaHue (dPK3aMEH) NPOBOAUTCS B (OpME TECTHPOBAHUS
(koMIIBIOTEpHOT0). BCTynuTenbHOE UCTIBITAHUE OLICHUBaETCs 10 50-0ayuTbHOM MIKate.

[TpoAOmKUTENBHOCTD BCTYUTENBHOIO UCTIbITaHUS — 60 MUHYT.
Tect conepxut 40 BOIIpOCoOB:
— 30 BOIpOCOB ¢ OJJHUM NPaBUWIbHBIM OTBETOM. IIpaBuibHbIi oTBET — 1 Gaii.

— 10 BompocoB ¢ AByMs IPaBUJIbHBIMU OTBeTaMH. [IpaBuibHbINA OTBET — 2 Oana.

Wutepan ycnemHocTu: 15-50 6amios.





