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IIporpamma KaHAMAATCKOTO 3K3aMEHa COCTaBJI€HA B cOOTBETCTBUU ¢ DenepanbHbIM
3akoHOM Poccuiickoit deaeparuu ot 29 naexadpst 2012r. Ne 273-d3 «O6 oOpazoBaHuu B
Poccuiickoit  ®Depeparuny». DenepadbHBIMU  TOCYJAPCTBEHHBIMH TPEOOBAaHHAMU K
CTPYKTyp€ MporpaMM IMOJTOTOBKA HAYYHBIX M HAy4YHO-NIEAArOrMYeCKUX KaJapoB B
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1. ean u 3apa4un

[lenpt0 KaHAMIATCKOTO HK3aMeHa 1o crnenuaibHocTH 1.3.8. — @dusuka KOHIEHCHPOBAHHOTO
COCTOSIHUSI SIBJISICTCSl BBISIBJICHHE YPOBHSI TOJYYEHHBIX YMCHHH M HABBIKOB 3a IMEPUOJ OOYYCHHS B
acnupanType. HawanbHble cBeneHus 1mo (QuU3MKEe KOHACHCUPOBAHHOTO COCTOSIHUS ACHHUPAHTHI, Kak
MIPABWIIO, TIONYYAIOT MPH U3Y4YeHUU Kypca ¢pusnku B BY3'e. OqHako 00IbIIOE YHCIO BOMPOCOB, BAXKHBIX
U1 IpOo(heCCUOHATILHON MOArOTOBKY acUPAHTOB, OCTAIOTCS 3a IpenaeiaamMu 3Toro kypca. [Ipu nzydenuu
JUCHUTITUHBL «DU3HKa KOHJIEHCHUPOBAHHOTO COCTOSIHUS LIEHTPAIbHOM M HOBOM 10 CPaBHEHHUIO C KypCOM
¢u3ukun BY3'a sBusercs KOHIENIMS KBa3HYACTHI, B paMKax KOTOPOW B COBPEMEHHOW (HU3HKE
OIMHCHIBAIOTCS cNIA00 BO30YXKICHHBIE COCTOSHUS TBEPJOTO TENa, YTO MO3BOJSIET U3YYUTh MPAKTHUECKU
BCE CBOMCTBa KOHJEHCHUPOBAHHOTO COCTOSIHUS, BKJIIOYAs 3JEKTPOHHYIO CTPYKTYPY, JJIEKTPUYECKHE,
ONTUYECKUE U MATHUTHBIE CBOMCTBA, KWHETHUECKHUE SIBJICHUSI.

JU1st TOCTHKEHUS LIEIU CTaBATCS 3aJa4M:

O3HAKOMJIEHHE CO CTPYKTYpOoH M OCHOBaMHM COBPEMEHHOH (U3MKM KOHAEHCHUPOBAHHOTO
COCTOSIHUSI BEIIECTBA, BKJIIOYAIONINX OOILIME MPEICTaBICHHUS O CTPOSCHHH KPUCTAJUIOB U aMOPQHBIX
BELICCTB

METOaMH MCCIEIOBAHUS CTPYKTYPBI M PA3INYHBIX (PU3NIECKUX CBOHCTB TBEPBIX TN

dopMHpoBaHHE y CTYJIEHTOB BBOAHBIX 3HAHUH 10O OCHOBHBIM pa3zzienaMm  (huU3MKH
KOHJICHCHPOBAHHOT'O COCTOSIHUSI BEIIECTBA

2. TlepedyeHb IIAHAPYEMBIX Pe3yJILTATOB 00y4eHHs 10 JUCIHILIHHE

B pe3ynbrare 0OCBOGHUS aCIUPAHT JIOJKEH:

3HaTh:

OCHOBHBIE METO/IbI pacyeTa IEKTPOHHO-IHEPTeTUYECKON CTPYKTYPhI KPUCTAIIMYECKUX COCITMHEHUH,
METO/Ibl KPUTHYECKOTIO AaHAJIN3A U OLIEHKH PE3YJIbTATOB PACUETOB JIEKTPOHHO-IHEPreTUYECKOMN
CTPYKTYPbI KPUCTAJUTMYECKUX COCTMHEHUN.

YMmerTh:

AHanu3npoBaTh albTEPHATUBHBIE BApUAHTHl PELICHUS HMCCIEAOBATENbCKUX M INMPAKTUYECKUX 3a1ad B
COOTBETCTBYIOLIEH MpodeccHOHANBbHOM 00JaCTH U OILIEHWBATh MOTEHIMAIbHbIE BBIUTPBILIIN/TIPOUTPHILIH
peanu3alM 3TUX BApUAHTOB; MpPU pEIIEHHMM MCCIEIOBATENbCKUX 3a7ay BbIOMpaTh Haumbosee
3¢ (HEeKTUBHBIA METOJT pacyeTa IEKTPOHHO-3HEPreTHUYECKON CTPYKTYPbhl KPUCTAIIIMYECKOTO COEAMHEHNUS;
AHAIM3UPOBAaTh M  OLICHUBATh PE3YyJbTaTbl pPAcCyeTOB AIIEKTPOHHO-IHEPIETHUECKOW CTPYKTYpPBI
KPUCTAJUTMYECKUX COECUHEHNIN

Baagern:

HaBbpikamu aHann3a METOAOJIOTMYECKHX MPOOJeM, BO3HUKAIOIMIUX MPHU PELIEHUH HCCIIEeI0BATENbCKUX U
NPAaKTUYECKUX 3aJad B COOTBETCTBYIOLIEH MpohecCHOHATbHOW 00JacTH; HABBIKAMH HCIOJIb30BaHUS
Pa3IMYHBIX METOJOB pacyeTa 3JEKTPOHHO-3HEPIeTUYECKON CTPYKTYphl KPUCTAJUIMUECKUX COEMHEHUM;
TEXHOJIOTUSIMU  OLEHKH  pe3ylbTaTOB  pacyeTOB  DJIEKTPOHHO-DHEPIETHUECKOM  CTPYKTYphI
KPUCTAITINYECKUX COCTUHEHHMN.

3. MecTo JUCHHILIMHBI B CTPYKTYpe 06Pa30BaTeILHOl IIPOrpaMMBbI

Jucnuninuza «du3rnka KOHACHCUPOBAHHOIO COCTOSIHUS) BXOAUT B [IpoMexyTouHas arrecranus
M0 JMCLUUIUIMHAM 00pa3oBaTelbHOIM MporpaMMbl BBICIIET0 0oOpa3oBaHus B acnupantype. Craercs B 7



cemectpe. MHaekc B yueOHOM 1utane 2.3.3.
4. Pacnpenesienue TPY10eMKOCTH AHCIHILTHHBI

Oo6mas TpymoeMkocThb (00beM) muciuruiuHbl (Moaynst) cocrasisger _ 3 3ET, 108 akamemuueckux

9acoB.
OO0BEM AMCUUTUTHHBI Bcero gacos
JUTS 3209HON OopMBI 00yUeHHUs
OO0wmas Tpy10eMKOCTh AU CHHILIMHBI 108

KontakTHas padora o0yuaomuxcs ¢ npenoaapareJem (1o
BHJIaM yueOHbIX 3aHsATHII) (BCero)

AynuTopHas paboTa (Bcero): 2

B TOM 4YHUCIJIC:

JICKITUU

CCMHUHAPELI, TPAKTUYCCKUC 3aHATUA

MPAKTUKYMBI

nabopaTopHbIE padOTHI
BueaynuropHas pabdora:

B Tom YUCJIC, MHAUBUAYAJIbHAA pa60Ta 06yqa}omnxc;1 C
npernogaBaTCICM:

KypCOBO€E IPOEKTUPOBAHUE

rpyNnnoBas, MHAMBUAYAJIbHAS KOHCYJIbTALUS U UHbBIE
BUJIBI yueOHOMI JIeATEIILHOCTH,
MpeaycMaTpUBAIOIINE IPYNIOBYIO AN

TBOpueckas pabora (dcce)

CamocTosTenbHas paboTa o0ydaromuxcs (Bcero) 106
Bug npomexyTtouHoli aTTectanuu odydatouierocs (3a4er / Ox3aMeH
9K3aMeH)

5. Copepsxanue IMCHUILIMHBI 10 pa3aesaM (Temam)
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1. IToaroroBka k cigadue u caada JK3aMEH
sK3ameHa /IK3amen/




6. Iepeyenn yueOHO-MeTOAMYECKOT0 00ecIedeH st 1151 CAMOCTOATEILHON padoThl aCIIHPAHTOB

[ToMrMMO pEeKOMEHIOBaHHOW OCHOBHOM U JIOMOJHUTENBbHOM JUTEpaTyphl, B Ipolecce
CaMOCTOSITENILHOM  pabOThl CTYAEHTHI MOTYT IIOJIb30BAaTbCs KPATKUM KOHCIIEKTOM JIEKIUH IO
JTUCLUILTMHE, METOAMYECKHE MaTepraibl B BUJE SJIEKTPOHHBIX PECYPCOB HAXOIATCS B OTKPBITOM JIOCTYIIE

B METOJIMYECKOM KaOuHeTe aKyibTeTa PU3NYecKoi KyIbTYphL.

B()l'[pOCLI JUIS1 CAMOCTOATEIbHOM paﬁ()TbI o JUCHUILINHE «DHU3HKaA KOHACHCUPOBAHHOT O

COCTOSTHUS»
1. Teopema bioxa. biioxoBckue pynkiun. KBazuumiryssc.
2. 3oubl bpuittosHa. DHepreTuueckue 30HbI.
3. BparroBckoe oTpa)k€HHEe IEKTPOHOB MPH IBUKEHUU 10 KpucTaiuty. IlojgocaTelil ciekTp HEpruu.

4. IlpubnuxeHue CUIBHO CBS3aHHBIX OJEKTPOHOB. CBSA3b IIMPUHBI PA3pElICHHOW 30HBI C

NEPEeKPBITUEM BOJIHOBBIX (DYHKIIMI aTOMOB. 3aKOH aAucnepcuu. TeH3op oOpaTHBIX A3PPEKTUBHBIX Macc.
5. IlpubnmxkeHue moyTH CBOOOIHBIX 3JIEKTPOHOB. BparroBckue oTpakeHus 3JIEKTPOHOB.
6. 3aronHEeHNEe YHEPreTUUECKUX 30H d1eKkTpoHamu. [loBepxHocTs Depmu.
7. IImoTHOCTH COCTOSTHUI. MeTallibl, IUAIEKTPUKU U NTOIYyIPOBOAHUKH. [lomymeTaisl.

8. HamarHu4eHHOCTh M BOCIPUUMYMBOCTb. JlnamarHeTuku, nmapaMarHeTMKH U (eppoMarHeTHKH.

3axonsl Kropu u Kropu —Belicca. [lapamaraetusm u qjuamarHeTu3M JIEKTPOHOB ITPOBOAMMOCTH.

9. Tlpupona dpeppomarnernzma. Da3oBwiii epexo B heppoMarHuTHOE cocTosiHue. Poiib 0OMeHHOTO

B3aumoeiicTBus. Touka Kropu 1 BocnpuMMUuBOCTh (peppoMarHeTuka.
10. ®eppomarnutHble JoMeHbl. [IpnunHbl nossneHus JoMeHoB. JlomenHble rpanuiibl (bioxa, Heems).

11. AnxtudeppomarseTukd. MarautHas  crpykrtypa. Touka Heens.  BocmpuumumBoCTb

aHTH(eppoMarHeTHKoB. deppuMarHeTuk. MarHuTHasi CTpyKTypa (heppuMarHeTHKOB.
12. CnuHOBBIE BOJIHBI, MATHOHEI.

13. JIBmkeHHuEe MarHUTHOTO MOMEHTA B TMTOCTOSTHHOM M TIEPEMEHHOM MAarHUTHBIX TOJIAX. DIEKTPOHHBIN

IapaMarHUTHBIM pe30HaHC. S 1epHbIil MAarHUTHBINA PE30HAHC.

14. KommuiekcHass JUAJIEKTpHUYECKas MPOHUIIAEMOCTh M ONTHYecKue MocTostHHbIe. KoaddurmeHTs

noryiomieHus u orpaxenus. Coornomenns Kpamepca-Kponwura.

15. Tlornomenuss cBera B MOJYNPOBOJHUKAX (MEXK30HHOE, MPUMECHOE IOTJIOIEHUE, MOTJIONEHNE

CBOOOTHBIMU HOCHUTEIISIMU, PEIIETKOM).
16. OnpeneneHre OCHOBHBIX XapaKTEPUCTHK MOJYIPOBOJHUKA U3 ONITUYECKUX UCCIIEI0BAaHUM.
17. Marnutoontuueckue 3¢ dexrsl (3¢ pexter Papanes, Poxra, u Keppa).

18. IIpoHMKHOBEHHE BBICOKOYACTOTHOIO IOJIA B NMPOBOAHUMK HopMasbHBIM M aHOMalbHBIA CKHH-

a¢dextl. TommuHa CKUH-CITOS.



19. CgepxmnpoBoaumocTtb. Kputnueckass Temrepatypa. BwicokoTeMriepaTypHble CBEpXITPOBOIHUKH.

Dddext MeiiccHepa.

Kputnueckoe mosne u KpUTUYECKUHN TOK.

20. CBepXnpOBOAHUKH NIEPBOTO U BTOPOTO pOJia, MX MarHUTHbIE CBOMcTBA. Buxpu AGpukocosa. ['myOuHa
IIPOHUKHOBEHUS

MarHuTHOTO TI0JIsl B 00pasel.
21. Dddexr dxo3edcona.

22. KynepoBckoe criapuBaHue. [[imHa KorepeHTHOCTH. DHepreTuiyeckast mielb.

7. ®OH[ OLIEHOYHBIX CPEACTB /sl IPOBe/IeHUs TeKYIeil MPOMe:KYTOUYHOM M HTOrOBOH aTTeCTAllUH

Tekymuii 1 TPOMEKYTOUHBIM KOHTPOJIb KauyeCTBa YCBOCHHUS 3HAHUM MO AUCUUILUIMHE «Du3uKa
KOHJICHCHPOBAHHOT'O COCTOSTHUS» IMTPOBOIUTCS B opMe ompoca B mporiecce U B (hopMe TECTHPOBAHUS.

W TOTrOBBII KOHTPOJIH IIPOBOAMTCS B JOpMeE 3adeTa.

7.1.0I_IGHO‘IHBIG cpeacrBa  Jid  TEKYLICTO KOHTPOJIA YCIICBAEMOCTU U HpOMe)I(YTOHHOﬁ
arrecranuu

1. QHGKTpOHHaﬂ CTPYKTypa aTOMOB. XHUMHYECKas CBSI3b U BAJICHTHOCTb.

2. Tumsl cui CBSI3HU B KOHACHCUPOBAHHOM COCTOSHUMH: Ban ACp BaanscoBa CBs3b, MOHHAs CBA3b,
KOBaJICHTHAsA CBsA3b, MCTAJIJINYCCKasA CBA3b.

3. Xumunyeckas cBs3b W OmwkHUM mnopsaok. CTpykTypa BelIecTBa C HEHalpaBJIEHHBIM
B3alMOJEHCTBUEM.

4. TlpuMepsl KPUCTAUTMYECKUX CTPYKTYpP, OTBEYAIOIIMX IUIOTHBIM YIAKOBKaM INApOB: MPOCTast
kyonueckas, OLIK, 'K, I'TTY, crpykrypa tuna CsCl, Tuna NaCl, crpyktypa Tuna nepockurta CaTiO3.

5. OcHOBHbBIE CBONCTBAa KOB&JIEHTHOH CcBsA3U. CTpPyKTypa BELIECTB C KOBAJEHTHBIMU CBSI3SIMH.
CTpyKTypa BELECTB THUIIA CEJICHA.

6. I'uOpuamnszanus aTOMHBIX opOuUTaliell B MOJeKyslax u kKpuctamiax. CTpykTypa Tuma aiamasa u
rpadura.

7. Kpucrannuyeckue u amopdHbIe TBEpJble Tena. TpaHCISIIMOHHAS WHBAPHAHTHOCTH. basuc u
KpUCTAJIJINYECKasi CTPYKTYpa.

8. DnemeHTapHas sueika. Sueiika Burnepa—3eiirtua. Pemerka bpase.
9. O003HaueHMs Y3JI0B, HAIIPABICHUN U IMJIOCKOCTEN B KpHCTAILJIE.
10. O6partHas pemieTka, ee cBoiicTBa. 30Ha bpuirosHa.

11. DneMeHTbl CHUMMETPUM KPHUCTAUIOB: IIOBOPOTHI, OTPAXKEHWs, WHBEPCHUS, HHBEPCHOHHBIE
MOBOPOTHI, TpaHcsiuu. Onepanuu (npeodpa3oBaHKs) CHMMETPUH.



12. DneMeHTBl TEOPUM TPy, IPyNNbl CUMMETpUU. BO3MOKHBIE NOPSAAKM MOBOPOTHBIX OCEHl B
KpHUCTaJLIE.

13. IlpocTpaHcTBEHHBIE M TOUYEYHbIE TIpYHIBbl (KpUcCTaIMdeckue kiacchl). Kiaccudukarms
peuieTok bpase.

14. Toueunsie nedexThl, UX oOpazoBanue u TUhPy3us.
15. Bakancuu u Mexy3enbHbie aToMbl. JledhexTsr @penkens u [LloTTku.

16. Jluneitnsie nedextsl. KpaeBbie 1 BUHTOBBIC AUCIOKAIMK. POJIb AWCIOKAINI B MIACTHYECKOM
nedopmariuu.

17. PacnpocTtpanenue BOJH B KpHucTawiaxX. Juppakuus peHTreHOBCKUX JIydeid, HEHTPOHOB H
3JIEKTPOHOB B KpUCTaJIE. YIIPYroe U HEYIPYroe paccessHue, UX 0COOEHHOCTH.

18. Bporroeckue oTpakeHus. ATOMHBIA M CTPYKTYpHBIA (akTopsl. [udpakuus B amopgHBIX
BELICCTBAX.

19. Konebanus KpucTaJuIMueCKON pelIeTKy. Y paBHEHUsI JBUKEHUsI aToMOB. [Ipocras u cnoxxHas
OJTHOMEPHBIE [IETTOYKH aTOMOB.

20. 3aKOH MUCIEPCHU YIPYTUX BOJH. AKYCTHYECKHE M ONTHYECKHe KoyieOanws. KBaHTOBaHUE
kose0aHuil. ®OHOHBI.

21. DnexTpoH-(POHOHHOE B3auMOJIeCTBHIE.
22. TennmoeMKOCTb TBEpABIX TeN. PenieToynas TermioeMKOCTb.

23. DneKTpoHHas TEIUIOEMKOCTb. TemrepaTypHas 3aBUCHMOCTb PELIETOYHOW M JJIEKTPOHHOU
TEIJIOEMKOCTH.

24. Knaccuueckas Teopus TEIJIOEMKOCTH. 3aKOH PaBHOMEPHOTO paCHpeNeNIeHUs SHEPruu Io
CTEIEeHsIM CBOOO/IbI B KJIACCUUYECKON (PUBHKE.

25. KBaHToBas Teopus TEIIOEMKOCTH 1o DiHIITEeHY 1 Jlebato. [IpenenbHble ciayyau BHICOKUX U
HU3KUX Temnepatryp. Temnepatypa [lebast.

26. TemioBoe pacmupeHue TBepiblX Ted. Ero ¢gusmyeckoe npoucxoxxaeHre. AHrapMOHUYECKHE
KoJe0aHusl.

27. TenmonpoBOJHOCTH pELIETOYHAs W DSJEKTpOHHasA. 3akoH Buaemana — ®panHna ps
ANEKTPOHHON TEIIOEMKOCTH U TEIIOIPOBOAHOCTH.

28. DneKTpOoHHbIE CBOMCTBA TBEPABIX TEJ: OCHOBHBIE AKCIIEPUMEHTAIbHbIE (DaKThI.
29. IIpoBoauMocTs, 3 dext Xomia, TepMod/IC, HOTONPOBOIUMOCTh, ONTUYECKOE MOTJIOICHHUE.

30. OcHoBHBIEC TPUOIIMKEHUS 30HHOM Teopun. I'pannynslie ycnosus bopua — Kapmana.



7.2.011eHOYHbIE CPEACTBA VIS UTOTOBOM aTTeCcTallUu.

BOHpOCBI Ha 3a4eT

1. DnekTpoHHAs CTPYKTYypa aTOMOB. XUMHUYECKAsl CBSI3b M BAJICHTHOCTb. THUIIBI CUJI CBSI3U B
KOHJIEHCHUPOBAaHHOM cocTosiHuU: Banaep BaanbcoBa cBsi3b, HOHHAsA CBSI3b, KOBAJICHTHAS CBS3b,
METAJUINYECKas CBSA3b.

2. XuMunyeckas cBsi3b U OynkHUM nopsiiok. CTpykTypa BellecTBa ¢ HEHAIPABIECHHBIM
B3aumojieiicteuem. [Ipumepsl

KPUCTANTMIECKUX CTPYKTYP, OTBEUAIOIIMX IJIOTHBIM YIIAKOBKaM IIapoB: npoctas kyonueckas, OLK,
I'IK, I'TTY, crpykTypa THna

CsCl, Tama NaCl, ctpykrypa Tuna nmeposckuta CaTiO3.

3. OcHOBHBIE CBOWCTBA KOBAaJEHTHOM CBsA3U. CTPYKTYpa BELIECTB C KOBAJIEHTHBIMHU CBsI3AMU. CTpyKTypa
BEIIECTB THUIIA CEJICHA.

['uOpuan3anust aTOMHBIX OpOUTaNel B MoJieKynax U kpuctamuiax. CTpykTypa Tuma anmasa u rpadura.

4. Kpucrannuueckue u amop(dHbie TBepbie Tena. TpaHCIsIIuoHHas HHBApUaHTHOCTh. basuc u
KpUCTAJITNYECKasi CTPYKTYpa.

OneMeHTapHas sueiika. Sueiika Burnepa — 3elitia. Pemerka bpase. O003HaueHus y3710B, HallpaBJIeHHHA
U IIJIOCKOCTEN B

kpuctamie. O6paTHas pelleTka, ee cBoiicTBa. 3oHa bpusuttosHa.

5. DIIeMEHTBl CHMMETPUHU KPUCTAJUIOB: IIOBOPOTHI, OTPAKEHUS, THBEPCHUS, ”THBEPCUOHHBIEC TIOBOPOTHI,
Tpancsiuu. Onepanuu

(mpeobpazoBaHysi) CHMMETPHH.

6. DJIEMEHTBI TEOPUHU TPYIII, TPYIIBI CUMMETpUH. Bo3MOXKHBIEC TTOPSIIKK TTOBOPOTHBIX OCEH B KPUCTAILIIE.
[IpocTpaHcTBEHHBIE U

TOYCUYHBIC I'PYIIIbI (KpI/ICTaJIJ'II/IquKI/IC KHaCCBI). KHaCCI/I(I)I/IKaLII/IH PpCUICTOK BpaBe.

7. Toueunsle nedexThl, X 0OpazoBanue U Tuddy3us. Bakancuu u MexysesbHble aTOMBI. J{edeKxTh
O®penkens u LHloTTku.

8. Jluneiinbie nedextol. KpacBble 1 BUHTOBBIC TUCIOKAIMU. POJb qUCIoKauii B IIIaCTUYECKON
nedopMaruu.

9. PacnipocTpanenue BoJH B KpucTaiiax. Judpakius peHTTeHOBCKHUX JTy4el , HEHTPOHOB U DJIEKTPOHOB
B KpUCTaJUIE. YIIPYroe u

HEYIPYTOe paccessHue, UX 0COOCHHOCTH.

10. bparroBckue oTpaxkeHusi. ATOMHBIA U CTPYKTYpHBIN dakTopsl. Judpakums B aMop(pHBIX BEIIeCTBaX.



11. KoneGanust KpUCTANINYECKOM peIeTKu. Y paBHEeHUs ABWKeHUs aToMOB. [Ipoctas u cioxHas
OJIHOMEPHBIE LIETOYKH aTOMOB.

3aKOH TUCHEPCUU YIIPYTUX BOJH. AKYCTHUECKHE U onTUYecKue Kosnebanus. KBantoBanue koneOaHuil.
@®OHOHBI. DNEKTPOH-

(bOHOHHOC B3aHMOﬂeﬁCTBHe.

12. TemioeMKOCTb TBEPABIX TEJ. PellieTouHas TemioeMKOCTb. DJIEKTPOHHAS TEIIOEMKOCTb.
TemneparypHas 3aBUCHMOCTh

pemeTOHHOﬁ u 3JICKTpOHHOI>'I TCIITIOCMKOCTH.

13. Kinaccuueckast TeOpHs TEINIOEMKOCTH. 3aKOH PABHOMEPHOI'O PACIIPEAEIEHUS SJHEPTUHU 110 CTEIIEHAM
cBO0O/IbI B KJIaCCUYECKOMN

¢buzuke. ['paHUIBI CIPaBEIITMBOCTH KIIACCHYECKON TEOPHH.

14. KBanToBast TeopHs TEIUIOEMKOCTH 110 DitHImTelHy U Jlebato. [IpeaenbHple cydan BRICOKHX M HU3KHX
TEMIIEPATYP.

Temmnepatypa [lebast.

15. TemoBoe paciiMpeHue TBepaAbIX Tell. Ero ¢pusndyeckoe mpoucxoxacHue. AHrapMOHUYCCKUE
KOJIeOaHUS.

16. TennonpoBOJHOCT pelIETOYHAs U 2JIEKTPOHHAs. 3akoH Bunemana — @paHua ais 3JIeKTpOHHON
TEIJIOEMKOCTH U

TCILJIOITPOBOAHOCTH.

17. DnexTpoHHBIE CBOMCTBA TBEPABIX TEJ: OCHOBHBIE IKCIIEpUMEHTaIbHbIE (akThl. [I[poBogUMOCTS,
addext Xomna, TEpMOd/IC,

(G OTONPOBOAMMOCTE, ONITHYECKOE TOTIIOIeHHE. TpyAHOCTH 00BSICHEHNS 3TUX (DaKTOB HA OCHOBE
KJ1accuyeckoi reopuu pyne.

18. OcHoBHbIe IpubOIMKEHHs 30HHON Teopun. [ 'pannunble ycnoBust bopna — Kapmana. Teopema biioxa.
brnoxoBckue ¢pyHKIUY.

KBazuumnynec. 30Hb1 bpuinrosHa. DHEPreTHYECKHUe 30HBI.
19. bparrosckoe oTpakeHHE IEKTPOHOB IIPU IBMKEHHUHM 110 KpHucTasuly. [lonocaTslii CHEKTp SHEPTUH.

20. TIpubamxeHre CUIIBHO CBA3aHHBIX 3JIEKTPOHOB. CBS3b MIMPHHBI pAa3pPELICHHOM 30HbI C TEPEKPHITHEM
BOJIHOBBIX (DYHKITHIA

aTOMOB. 3akoH aucrepcun. TeH3op o0opaTHbIX 3D (HEKTHBHBIX Macc.
21. [Ipubnmkenne moYTH CBOOOAHBIX JIEKTPOHOB. BpATrrOBCKHE OTpaskeHHS JIEKTPOHOB.

22. 3anoJHeHNe YHEPTeTUYECKUX 30H ekTpoHaMu. [ToBepxHOoCcTh @epmu. [1TOTHOCTH COCTOSHMIA.
MerTaiibl, AUAJAEKTPUKHU U
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noaynpoBoaHUKHU. [lomymeranisl.

23. HamMarHn4eHHOCTh ¥ BOCIIPUUMYUBOCTb. /J[lnamaruneTuku, napaMarneTuku v (peppoMarHeTukH.
3akonbl Kropu u Kropu —

Beticca. HapaMaFHeTI/ISM N JWaMardi€Tu3M 3JICKTPOHOB ITPOBOAMUMOCTH.

24. Ilpupona dheppomarneruzma. Da3oBsIii mepexo1 B heppoMarHuTHOE cocTossHue. Pois 0OMEHHOTO
B3auMOJcUCTBUA. Touka

Kropu 1 BocipuMuuBOCTh (peppoOMarHeTrKa.
25. ®eppoMarHuTHble 1oMeHbl. [IpuunHbl nosiBieHus JoMeHOB. Jlomennble rpanuns! (bioxa, Heens).

26. AatudeppomarneTuku. MarautHast ctpykrypa. Touka Heens. BocnpunMuuBocThb
aHTH(EpPOMArHEeTHKOB. DeppruMarHeTUKH.

MarnuTtHas CTpyKTypa ¢heppuMarHeTUKOB.
27. CnUHOBEIC BOJIHBI, MATHOHBI.

28. JIBU>keHNE MarHUTHOTO MOMEHTA B IIOCTOSIHHOM U [IEPEMEHHOM MarHUTHBIX HOJISAX. DIEKTPOHHBIN
[IapaMarHUTHBINA PE30HAHC.

SnepHbI MarHUTHBIN PE30HAHC.

29. KomruiekcHas [U3JIeKTpUYecKasi IPOHUIIAEMOCTh U ONTUYECKUE NocTosiHHbIE. KoadpuimenTot
ITOTJIOIIECHUS U OTPAXKEHUSI.

Coortnomennst Kpamepca-Kponura.

30. Ilornomexnus cBera B MMOJIYITPOBOJAHUKAX (MC)KSOHHOC, MMPUMECHOC TTOIJIONICHUE, TIOTJIOICHUEC
CBO60,Z[HBIMI/I HOCHUTCIISAIMU,

pemeTKoﬁ). OnpeneneHHe OCHOBHBIX XapaKTCPUCTHUK ITOJIYIIPOBOJHUKA U3 ONITUYCCKUX HCCJIeIOBaHUI.

31. MaruuTtoontudeckue 3pdexts! (3¢ pexter Papanes, Poxra, u Keppa).

32. IIpOHMKHOBEHNE BBICOKOYACTOTHOTO NOJISI B MPOBOAHUK HOpMaslbHBIN M aHOMaJIbHBIN CKUH-
a¢ddextrr. Tonmmuaa CKUH-CIIOS.

33. CeepxnpoBoaumocTs. Kputnueckas tremneparypa. BeicokoTeMiiepaTypHble CBEPXIPOBOJHUKH.
Dddext Meiiccuepa.

Kputnueckoe mmone u KpUTHYECKUH TOK.

34. CBepXNpOBOJAHUKHU IIEPBOTO U BTOPOro poja. Ix MarHuTHbIe cBoicTBa. Buxpu AGpukocoBa.
I'myOvHa NpOHUKHOBEHUS

MarHMTHOTO TOJIS B 00pasetl.
35. Dddexr Ixo3edcona.

36. KynepoBckoe cnapuBanue. J[JinHa KOT€pEeHTHOCTU. DHEPTETUYECKASI 11IEJTb.
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8.Y4ebHO-MeTOAMUYeCKOEe M HHPOPMALMOHHOE 0O0eceuyeHue TUCIHILIMHBI

a) OCHOBHAs JINTEpATypa:

1. Amkpodt H., Mepmun H. ®usnka tBeproro tena. T.1,2. M:Hayxka, 1978-1979.

2.AucensMm A.U. Beenenue B Teoputo momynposogaukoB. M:Hayka, 1978.

3.Jlarnay JI./., Jludmurn E.M. DnexkrpoanraMuka CIUTOIIHEIX cpen. M:Hayka, 1982.

4.Kamkapos I1.K., Tumomenko B.}O. Ontuka TBEp0ro TeNa U cCUCTEM NOHMKEHHOM pa3MepHOCTH.
Mocksa, u3g. MI'Y, 2008.

0) JOTOMTHUTENBHAS TUTepaTypa:

1.JaBsimoB A.C. Teopus tBepmoro teina M:Hayka, 1976.

2.XaxkeHn X. KBanroBomnosnesas Teopust TBeporo tena M:Hayka, 1980.

3.bpanar H.b., Kynp0aunackwuii B.A. KBazngactuiiel B hr3uke KOHIEHCHPOBAHHOTO COCTOSHUS. M.

®usmatiut, 2007.

4. MscuukoBa A.D. DineKTpOH-(QOHOHHBIE CUCTEMBI CO CTIOHTAHHBIM HAPYIICHUEM TPaHCIISIIIMOHHON
cumMmetpun. Pocros-na-/lony. Uzn. KO®Y, 2010.

B) porpamMMHOe oOecrieuerne u MaTepHeT-pecypcesr: caittT ODY, Bukurneawms.

DNEKTPOHHBIE PECYPCHI

. OBC «Jlanb» pexum nocryna:_http://e.lanbook.com;

. OBC «fOpaiit» pexxum gocryma:_http://www.biblio-online.ru.

OBC "KoncynbraHt cTyAeHTa" pexxum goctymna:_http://www.studentlibrary.ru
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8.1.MeToanyeckne ykazaHus 1Js ACHMPAHTOB 10 OCBOCHUIO U CHUIIMHBI

Bun yueOHbBIX 3ausaTuil  |(Opranmu3anus AesITeIbHOCTH acIpaHTa

Jlexims Hanucanve KOHCHEKTa JIEKIMWA: KPaTKOE, CXEMaTHYHOE, MOCIEI0BATEIbHOE
(DMKCHpPOBaHHE OCHOBHBIX IOJIOXKCHHH, BRIBOJIOB, (DOPMYIHPOBOK, 000OIIICHHIA,
BEIZICJICHHC KITIOYEBBIX CJIOB, TEpMUHOB. IIpoBepka TEpMHHOB, IMOHATHH C
[TOMOINBIO  SHIMKJIONICANH, CIIOBapei, CIPAaBOYHUKOB C BBIMHCHIBAHUEM
TONKOBaHWH B Terpaab. OO03HAUEGHHWE BOIPOCH, TEPMHHOB, MaTepHaia,
BBI3BIBAIONIECTO TPYMHOCTH. ECIIM caMOCTOSITENTEHO HE ymaeTcs pa3oOpaThes B
MaTepHuaie, HeoOX0auMO ChOPMYIHPOBAThH BOIIPOC W 3alaTh IPEIOIAaBATEIIO
Ha KOHCYJbTalldd, Ha TMPaKTHUYECKOM 3aHATHH. YACIUTh BHHUMAaHUC
CJICTYFOIIMM MOHATHUSM (TIEPEUUCIICHUE TIOHSITHIA) U JIP.

[IpakTraeckne KoHcniekTupoBaHUe UCTOYHMKOB. PaboTa ¢ KOHCIEKTOM JIEKIUH, MOATOTOBKA,
B AHSTHS OTBETOB K KOHTPOJIGHBIM BOIIPOCAM, IMPOCMOTP PEKOMEHAYEMOH ITUTEPaTypHl,
paboTa ¢ TeKCcTOM (yKa3aTh TEKCT W3 HCTOYHHKA M Ap.). IIpociymuBanue
ayno- ¥ BHEO3AMKCeN 10 33J]aHHOW TeMe, pelleHHe pacueTHOTrpaduIecKux
3a/1aHUi, PEeIICHUE 33]1a4 110 AJITOPUTMY H JIP

KoHTposbHast paboTa/  [3HAKOMCTBO C€ OCHOBHOM M JIONIOJHHUTENBHON JHMTEPaTypoM, BKIIOYAs
WHIMBHTy aJTbHBIC CIIPAaBOYHBIC H3MaHMs, 3apyOeKHbIE HCTOYHUKH, KOHCIIEKT OCHOBHBIX
3a/1aHUS [MOJIOXKCHUH, TEPMHUHOB, CBEICHUH, TPeOYIOIMUX Ui 3allOMHHAHHS U
SIBJISIFOIIMXCSI OCHOBOIIOJIAraroUMK B 3ToH Teme. CocTaBlieHHEe aHHOTAIMH K
[IPOYUTAHHBIM JIUTEPATYPHBIM HCTOUHHUKAM H JIP.

Pedepat/kypcoBast Pedepar: Tlonck auTepaTyphl U cocTaBicHue OuOIMOrpaduu, MCIOIb30BAHNE
pa60Ta 0T 3 10 5 HAy4YHBIX pabOT, U3JI0KECHHUE MHEHHUS aBTOPOB M CBOCTO CYXKICHHS TI0
BEIODAHHOMY  BOIIPOCY; H3J0XKEHHE OCHOBHBIX  aCIEKTOB  ITPOOJIEMEL
(O3HAKOMHUTBCS CO CTPYKTYpou U odopmieHueM pedeparta. Kypcosas pabdora:
M3ydeHHUEe HAY4YHOH, y4eOHOW, HOPMAaTWBHOW W Apyrou murepaTypsl. OTOOp
HEOOXOoAMMOro  MaTepuanga; (OpMHUPOBaHHE BBIBOJIOB M pa3paboTka
KOHKPETHBIX pPEKOMCHIAITMH 10 PEHICHUIO ITOCTAaBICHHOW IEeTd W 3aJayu;
[MPOBEICHHE MPAKTHUSCKUX HCCIACAOBAHHMM MO JaHHOW Teme. Mcmosian3oBaHme
METOJIMYECKHX PEKOMEHJAIMKA I10 BEHITIOTHEHHI0O M O(GOPMIICHHIO KYPCOBBIX

aboT
[TpakTuKym/ MeTtoanveckne yKa3aHds [0 BBIIOJIHEHUIO JT1A0OpaTOPHBIX paboT (MOMXKHO
naGoparopHas pabora  |yKa3aTh Ha3BaHUE OPOLIIOPHI U IJI€ HAXOMAMTCS) U JP.
Konoksuym PaboTa ¢ KOHCIIEKTOM JIEKI[HIA, ITOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCaM
1 p.

[ToaroroBka K 3a4eTy
[Ipu TOATOTOBKE K 3a4eTy HEOOXOIWMO OPHEHTHUPOBATHCS HA KOHCIICKTHI
JIEKIIUHA, PEKOMEHIYEMYIO JINTEPATYPY U JIp.

O.llepevyenr  MHQOPMANMOHHBLIX  TEXHOJOTHMiH,  HCHOJb3YeMBbIX NpPH  OCYHIECTBJIECHHH
o0pa30BaTeIbHOIO MpoLecca Mo JMCHHILIMHE, BKIKYasi epeYeHb MPOrpaMMHOro odecnedeHust 1

HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

Bech nekunMoHHBIH Kypc MOCTPOEH Ha OCHOBE COBPEMEHHBIX 00pa30BaTENIbHBIX TEXHOJOTHH.
Jlekuuu YWTarOTCS C MPUMEHEHHEM COBPEMEHHBIX CPENICTB JAEMOHCTpPAllMOHHBIX MM-mipe3eHTanui.
YacTp, JIeKIIUi TPOBOIUTCS B HWHTEPAKTHUBHOW (opMe B3auMOACHCTBUs ¢ acrnupaHTamu. [lomydeHue
npodeccCHOHANbHBIX 3HAHUM OCYHIECTBIISAECTCS IYTEM H3yYeHHUS MPEAYyCMOTPEHHBIX YYEOHBIM IJIAHOM

pasacsioB JUCHUIIIIMHBI HE TOJIBKO Ha JICKIOUAX, HO U CCMUHAPCKUX 3aHATUAX.
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CeMuHapckue 3aHATUS TMPOBOJNATCS B HUHTEPAKTUBHOM (¢dopMe, acnupaHThl TOTOBST
Mpe3eHTallK, JAOKJIaabl, OOMEHHBAIOTCS MHEHHMEM Mo Mpolbiematuke cemuHapa. llpemycmarpuBaercs
camocTosiTeNibHasi padora ¢ jutepaTypoil. M3ydyeHue Kakaoro pasjena 3aKaHYMBAaeTCs MOATOTOBKON

pedepaToB WK TECTOBBIM KOHTPOJIEM.

10.0nucanue MmaTepuaabHO-TEXHUYECKOM 0a3bl, HE00OXO0AUMOM VISl OCYIeCTBJICHUSA
00pa3oBaTeJILHOIO NMpPoIecca Mo JUCHUILINHE

3ansTusa npoBoaarcs B yaeOHoM kopmyce Ne 2, ayn. 30. YueOHast aytuTOpuUs IS IPOBE-ICHUS 3aHATHI
JIEKIIMOHHOTO THUIIA, 3aHSITUI CEMUHAPCKOTO TUIIA, 3aHSATUH 10 MPAKTHKaM, Kyp-COBOTO MPOEKTHPOBAHUS
(BBITOJTHEHUSI KyPCOBBIX padoT), TPYIIIOBBIX U HHAWBUIYaIbHBIX KOH-CYJIbTAIMN, TEKYIIETO KOHTPOJIS,
npoMexyrogHoi arrectai 1 [ UA.  CrnennanmsupoBaHHast MeOeIb: CTOJBI YICHHYECKUE, CTYIbS, CTOI
IperoiaBaTelis, JOCKa MeJIOBast, TAOIIHIIBL.

TexHUYeCcKUe cpecTBa O0YUCHHS: HOYTOYK C TIOJKIFOUYCHUEM K ceTh «IHTepHeT» U 00eCieueHUEeM JIOCTYIA B
ANEKTPOHHYIO HH(POPMATMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCH-TETA, 3BYKOBBIE KOJIOHKH, TPOCKTOP.
JIMieH3nOHHOE MTPOTrpaMMHOE OOecTIeYeHHe:

Microsoft Windows (JIuniensus Ne 60290784), 6eccpounast.

Microsoft Office (JIuuensus Ne 60127446), 6eccpounast

Kaspersky Endpoint Security (JInnensus Ne 0E2617020310350323790), ¢ 02.03.2017 mo 02.03.2019r.
Kaspersky Endpoint Security (JIunensus Ne 0E2619021414342391082), ¢ 14.02.2019 mo 02.03.2021r.
Kaspersky Endpoint Security (JIunensus Ne 280E-210210-093403-420-2061), ¢ 03.03.2021 mo 04.03.2023r.

YyeOHast ayAuTOpHs A1 CAMOCTOATENHHON pabOTHI 00yUaIOIIIXCSI.

Crnenanu3upoBaHHast MeOellb: CTOJIbI YYeHUYECKHE, CTYIIbS, JOCKA MeJIoBasl. YueOHO-HarIsHbIE TOcoOus (B

ANIEKTPOHHOM BHUJIE).

TexHnveckune cpecTBa 00yYEeHUs: HOYTOYKH B KOJIMYECTBE 3 IIT. C MOAKIIOUYSHUEM K HH()OPMAI[HOHHO-

TEJIeKOMMYHHKAIIMOHHOU ceTH «HTepHeT» 1 o0ecreueHrueM JOCTyIa B JIEKTPOHHYIO HHPOPMAIIIOHHO-

00pa3oBaTeIbHYI0 Cpelly YHUBEPCHUTETA.

JIMIIeH3MOHHOE MTPOrpaMMHOE OOecTIeYeHHe:

Microsoft Windows (JIutiensust Ne 60290784), 6eccpounast.

Microsoft Office (JIutiensus Ne 60127446), 6eccpounast

Kaspersky Endpoint Security (JIunenszus Ne 0E2619021414342391082), ¢ 14.02.2019 no 02.03.2021r.

Kaspersky Endpoint Security (JIunenszus Ne 280E-210210-093403-420-2061), ¢ 03.03.2021 mo 04.03.2023r.
369200, KapauaeBo-Uepkecckas pecnyoinka, r. Kapauaerck, yi1. Jlenuna, 29. YaeOHo-1abopaTOpHbIi

Kopmyc, ayn.507

Uwuraneneli 3a71, 80 mect, 10 KOMITBIOTEPOB.

Criermanu3upoBaHHas MeOEIb: CTONBI YIeHUIECKHE, CTYJIbsI.

Texuuueckue cpeacrsa ooyuenus: Hucruteit bpaitng ALVA ¢ nporpammotii skpannoro ysennuureinst MAGic Pro;

CTalMOHApHBIN BUeoyBennuuTens Clear View ¢ MoHuTOpOM; 2 KOMITbIOTepHBIX posiepa USB&PS/2; knaBuatypa

¢ Hakmaakoi (JILIIT); akycTrueckas cucreMa cBoOoaHOro 3BykoBoro mojst Front Row to Go/$; mepcoHambHBIE

KOMITBIOTEPBI ¢ BO3MOXKHOCTBIO MOAKIIIOUEHUs K ceTH «MIHTepHET» U 00ecrieueHHEM J10CTYTa B SJIEKTPOHHYIO

WHPOPMALMOHHO-00pa30BaTENIbHYIO Cpely YHHBEPCUTETA.

JIunensnonHoe mporpaMMHOe 0OecTieueHue:

Microsoft Windows (JIuuensus Ne 60290784, 6eccpounas),

Microsoft Office (JTutiensus Ne 60127446, 6eccpounas),

Kaspersky Endpoint Security (JIunensus Ne 0E2619021414342391082), ¢ 14.02.2019 no 02.03.2021r.

Kaspersky Endpoint Security (JIuniensus Ne 280E-210210-093403-420-2061), ¢ 03.03.2021 mo 04.03.2023r
369200, KapauaeBo-Uepkecckas Pecnybnuka, r. Kapauaesck, yin. Jlenuna, 29. Yuebno-nadopatopHbIit

Kopiyc, ka0. 102a.

Hayunsrii 3a1, 20 mecT, 10 KOMIBIOTEPOB

Crnenmanu3upoBaHHas MeOeIb: CTOJIbl yYeHHIECKHE, CTYIbSL.

TexHuueckue cpeacTna 00yueHHs: NEPCOHAIbHBIE KOMIBIOTEPBI C BO3MOXHOCTBIO IIO-KIIOUYEHUS K CEeTH
«HMHTepHET» M 00eCIIeueHNEM J0CTYTIA B HIICKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA.
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JlnueH3noHHOE MpOorpaMMHOE O0ecIIeYeHueE:

Microsoft Windows (JIuuen3zus Ne 60290784, 6eccpounas),

Microsoft Office (JIuensus Ne 60127446, 6eccpounas),

Kaspersky Endpoint Security (JIunensus Ne 0E2619021414342391082), ¢ 14.02.2019 mo 02.03.2021r.
Kaspersky Endpoint Security (JIunensus Ne 280E-210210-093403-420-2061), ¢ 03.03.2021 mo 04.03.2023r.

369200, Kapagaeo-Uepkecckas Pecmybmnmka, r. Kapadaesck, yi. Jleauna, 29. YueOHo-1a00paTOpHBIHA
Kopmyc, ka6.101
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11. JIuct u3MeHeHuii padoyeid MPOrpaMMbl JUCHUILIMHBI

B paboueii mporpamMMe BHECEHBI CIEIYIONINE U3MEHEHHUS:

HN3menenune

Jara U
HOMep MPOTOKOJIA
Y4€eHOro coBeTa
paxyabTera/
HHCTHUTYTA, Ha
KOTOpPOM ObLIN
paccMOTpeHbI
BOIIPOCHI 0
He00X0AMMOCTH
BHECEHUA
usmenenmii B I[1A

Jlata m
HOMep
NMPOTOKOJIA
YYE€HOro coBeTa
YHuBepcurera,
HA KOTOPOM
ObLIN
YTBepPK/IAeHbI
U3MeHeHusl B
A

Jara
BBeACHUA
H3MEeHEeHU
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