[lOKYMEHT NOANMUCaH NpOCTO# 3NeKTPOHHOM NOANMUCHIO
MHbopmauus o Bragenbue:

®WNO: CmmnpHos Cepreit Hukonaesmy

[lomxHOCTb: BpHO pekTopa

[lata noanucarma: 13.09.2022 14:50frrmerepero obpasosanns u Hayku Poccuiickoil ®enepamuu
YHMKaNbHbIA NPOrPaMMHbIil KNHOY:

69e375¢64f7e975d4e88 5 (plbAfepadiivfib@S-ocy apcTBerHOe GroKeTHOE 00pa30BaTEIbHOE YYpEeKICHHE

BhIcIIero o6pazoBanus

«TBepckoi rocyapcTBeHHbIN YHHBEPCHTET)

Dusnko-TexHuueckuil Gpakynsrer

Pabouas nporpamma auctuiuaas! (¢ anHoTammeit)

Jonoanurenbibie riasbl GU3HKH KOHACHCHPOBAHHOIO COCTOSAHHSA

Kpamudukanns

Hcenenosares., Hpenonasamu—accnenonams

Hanpansnenue nojrorosku
03.06.01 PH3HKA 1 ACTPOHOMMSI

CrenManbHOCTh

01.04.07 — ®u3uKa KOHJACHCHPOBAHHOrO COCTOSIHMS
Hna acniupanTos 2 rojia oGyueHns
Cocrasurens: a.9-M.1., npodeccop Mansiuxuaa O.B.

//

2017



|. AHHOTAIHUSA

1. HaumeHoBaHue JUCHUILIUHBI B COOTBETCTBHH € Y4€OHBIM IIAHOM

I[OHOJ'IHI/ITGJ'IBHBIG T'J1aBbI (1)I/I3I/IKI/I KOHIACHCUPOBAHHOI'O COCTOSHUSA

2. I.Ie.]'l]: H 3a1a94 THCHUIIJIMHbI

Lensimu oceoenus OucyuniuHbl SBISICTCS: U3yYCHHE TEOPETUYECKUX OCHOB MaKPOCKOITMYECKOTO U
MUKPOCKOITHYECKOTO OMUCAHUS (PU3MIECKHX CBOMCTB MATEpPHUAsIOB, HAXO/SIINXCS B KOHICHCUPOBAHHOM
COCTOSIHUH M PACCMOTPEHHE PA3IMYHBIX aCIIEKTOB MX MPAKTHYECKOTO MPHMEHEHHS.

3aoauamu oceoenus oucyuniunst ABISETCS GOPMUPOBAHUE YSTKOTO MOHUMAHHUS OCHOBHBIX
HOHATUSIX M WJIeH COBPEMEHHOM (DU3MKHM KOHICHCHPOBAHHOTO COCTOSIHFS; MOATOTOBKA aCIUPAHTOB K
U3YUCHHIO, B CITydac HEOOXOIMMOCTH, CIEIMAIbHBIX 0030pOB M OPUIMHAIBHBIX PabOT MO OTICITbHBIM
BOIIPOCAM JIAHHOHM OOJIACTH 3HAHWUSI.

3. MecTo AUCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOI POrPaMMBbl

JlyucummiiuHa sBisieTcs JUCLUILUIMHON 10 BbIOOpY BapraTUBHOM yacTH Oj0ka 1 HanpaBieHUs
noaroroBkn 03.06.01 — ®wmsuka u ActpoHomus, HampasieHHOCTh 01.04.07 — @Owusuka
KOHJICHCUPOBAHHOT'O COCTOSIHMA. J[MCIUIIMHA H3ydaeTcsi Ha BTOPOM TOAY OOY4YEeHHS U HMMEEeT
JIOTMYECKUE U COAEPIKATEIbHO — METOAMUYECKUE B3aUMOCBSI3H € 0053aTe/IbHBIMU TUCIMIUIMHAMU U
JUCLUIUIMHAMU 110 BbIOOpy BapuatuBHoW yactu OOII. [y 0cBOSHMS TUCUMITIMHBI OT CllyliaTenen
TpeOyIOTCs IpeIBapUTENbHbIE 3HAaHMS M HABBIKM W3 KypCOB HAIpaBJIE€HHs IOJATOTOBKU
maructpatypsl 03.04.02 «®uzuxa» u 03.04.03 «Pagunoduszuka». ducuuminHa «JlononHuTenbHbIe
IJIaBbl (PU3MKU KOHJECHCUPOBAHHOI'O COCTOSHUSD) MOArOTAaBIMBAECT ACHMPAHTOB K Cllaye KaHAUIATCKOrO
MHHHMYMa I10 CIIEHUAIbHOCTH.

4. O0mas Tpy10eMKOCTh TUCHMILIMHBI cocTaBisieT 4 3ad4. ef., 144 akaieMHUYEeCKUX 4YacoB, B TOM
qrcie KOHTakTHas pabdora: Jlekuuu 6 yac., mpakTHUecKue 3aHsAThs 6 Jac., caMocTosTenbHas paboTa

132 yaca.

5. IlnanupyemMble pe3yabTaThbl 00y4eHus M0 JUCHUILIUHE

Ilnanupyemsie IInanupyemsle pe3yabTarbl 00y4eHHs 10 AUCHHUIIIHHE
pe3yabTaTbl  OCBOCHHA
o0pa3oBarTebHOM
NMPOrpaMMbIl
(Dopmupyemsblie
KOMIIETEHIIHH)

VK-1 Bnaoems:  ciocOOHOCTBIO — aHAJIM3UPOBATH  SKCIICPUMEHTAIIBHBIN

CIIOCOGHOCTD K PE3YIIbTAT U CONIOCTABJIATH C COOTBCTCTBYIOH_Ieﬁ TCOpHCfI 1 U3BCCTHBIMU

KPUTHYECKOMY aHAJIU3Y U CBOMCTBaMU HCCIICAYCMOI'O MaTcpualia.

OLIEHKE COBPEMEHHBIX Ymems nipoBomuTH aHATM3 U 000OIIEHNE U3YUEHHON JTUTEPATYPHI, ICHO
HaY4YHBIX JTOCTHKCHHH, W3Jarath MU apryMEHTHPOBaTh COOCTBEHHYIO TOUYKY 3PEHHS, CBOOOIHO
TCHCPUPOBAHHIO HOBBIX | onpepTupoBathess B cpepax NPUMEHEHHMS COBPEMEHHBIX METOJIOB,

Uil IIpU peLLICHUN
UCCIIEIOBATENIBCKUX U

CTaBUTb KOHKPCTHBIC 3a/Ia41 HAYYHBIX I/ICCJIGJIOBaHﬂﬁ.
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MpaKTUYCCKUX 3a1a4, B
TOM 4HCJIC B

3namb: COBpEMEHHBIC TIPENCTaBICHUS O MpolsieMax B PA3IUYHBIX
00JIacTsIX COBPEMEHHOM (PU3MKH KOHICHCUPOBAHHOTO COCTOSTHHUS

MEXTUCLIMIIMHAPHBIX
o0nacTsix

[K-1 Bnadems mocTaHOBKOW HAay4HOW 3amadu (U3WKH KOHICHCHPOBAHHOTO
CIIOCOBHOCTE COCTOSSHMSI M YMEHUEM pellaTh MX C [OMOUIbI0 COBPEMEHHOMN

CaMOCTOSITETIHHO CTaBUTh
HaY4YHbIC 33]]a4H B
obnact GU3NKU U
pelIaTh ux ¢
UCIIOJTb30BaHHEM
COBPEMEHHOTO
000pyI0BaHUs U
HOBEHIIIETO
OTEYECTBEHHOTO 1
3apyOeKHOTO OIbITa

anmapaTypbl ¥ 3apyOeKHOTO OIbITA.

3Hamb OCHOBHBIC TIOHATHI H TCOPECTHUUCCKUE OCHOBBL (bI/ISI/IKI/I
KOHACHCUPOBAHHOI'O COCTOSHHA, COBPEMCHHOC COCTOSHHE HAYYHBIX

WCCJIEIOBAHUI B JAHHON 00JIACTH.

6. DopMa MPOMEKYTOYHOM aTTeCTALUU

3a4eT Ha 2 oty 0Oy4YeHMUsL.

7. SI3bIK IpenogaBaHus pyCCKUN.

Il. CtpykTypa 1uCHUNIUHBI

1. CTpykTypa IMCUMILIUHBI ISl CTY/ICHTOB OYHOM U 3204HOM (pOpMBbI 00yUeHUsI

VYyebnasi mporpaMmMa — HaMMEHOBAHUE

pasienioB U TeM

CamocTosite
JBHAs
pabora
(dac.)

Bcero
(dac.)

KonTakTHas paboTa (4ac.)

Jlexkuum | [IpakTrueckue
(;1abopatopHbI
€) paboThl

CuJibl CBSI3M B TBEPABIX Tesax 36 2 2 32

OneKTpoHHas

ACp-BaaibCoOBa

CrpykTypa BelIeCTBa

CTPYKTYP,

OCHOBHEBIE

['uGpunuzanus

anmasa u rpadura.

CTpYKTypa
XuMH4YecKasi CBSI3b M BAJIEHTHOCTh. THIBI CHII
CBA3U B KOHJECHCHUPOBAaHHOM COCTOSIHUU: BaH-
CBS3b,
KOBaJICHTHAs CBA3b, METAJUINUECKAS CBS3b.
XuMu4ueckasi CBsi3b M OJIMKHUM TIOPSIOK.
C  HEHaNpaBJICHHBIM
B3auMoencTBueM. [Ipumepsl KpUCTAINIMYECKUX
OTBEYAIOIUX IUIOTHBIM YIIAKOBKaM
mapoB: npocras kyonueckas, OLIK, I'LIK, TTIY,
crpykrypa tuna CsCl, tuna NaCl, ctpykrypa
tuna neposckura CaTiOa.
CBOMCTBA
cBsa3u. CTpyKTypa BEIIECTB C KOBAJIEHTHBIMHU
cBa3siMu. CTpyKTypa BEIIECTB THIIA CEJICHA.
aTOMHBIX
MoJieKynax | Kpucramwiax. Crpykrypa Tuna

aTOMOB.

HOHHas CBA3b,

KOBaJICHTHOU

opOurtaneii B

TenJioBble CBOCTBA TBEPABIX TeJI

108 4 4 100




TennoeMkocTh TBEPABIX Ted.
Pemeroynas  TemiIoeMKOCTb.  DJIEKTPOHHAA
TEIJIOEMKOCTh. TemmnepaTypHasi 3aBUCHMOCTb
PEIETOYHOMN U IEKTPOHHOM TEILUIOEMKOCTH.

Kiaccuueckass Teopusi TEIIOEMKOCTH.
3aKOH PABHOMEPHOI'O PACIPEAEICHUS SHEPIruu
M0 CTEMEeHsIM CBOOObI B KIIACCUUECKOU (pU3HKeE.
I'panunpl  crnpaBeIMBOCTH  KIIACCHUYECKOM
TEOPHH.

KBaHTOBass Teopusi TEIIOEMKOCTH IIO
Oiamreitny u Jle6ato. IlpenenpHble ciyuyan
BBICOKMX M HM3KUX TemmepaTyp. TemmepaTypa
Jlebast.

TemnoBoe pacmMpeHHe TBEPIABbIX TeIl.
Ero buznueckoe IIPOUCXOXKICHUE.
AHTapMOHHYECKHE KOJIeOaHMsI.

TennonpoBOAHOCT,  pELICTOYHAS U
aneKTpoHHast. 3akoH Bupemana — ®panua ans
3JIEKTPOHHOU TEIJIOEMKOCTH u
TEIJIONPOBOAHOCTH.

HUTOIO: 144 6 6 132

Ill. IlepeueHb yueOHO-MeTOAMYECKOr0 o0ecmevyeHUs] [JII CAMOCTOAITEJLHOH pPadoThI
00yJaIMXCS MO0 AUCHUIIHHE

- BOHpOCBI K ¢avu€ KaHAUJATCKOI'0O MUHUMYyMa.

IV. @oHabl OLEHOYHBIX CpeICTB /Jsi MpPOBeleHUs] TMPOMEXKYTOUYHOH AaTTecTAUUH
00y4YaKOIIHUXCS 10 TUCHHILINHE

KoHTpoab copMUpPOBaHHOCTH KOMIIETEHIIMH OCYILECTBIISETCS C TOMOIIbIO OLIEHOYHBIX CPE/ICTB
Ha OCHOBE KPHUTEpPHUEB, KOTOpHIE pa3padaThIBAIOTCA C IIEJIbIO BBISBIECHUS COOTBETCTBHS 3TaIlOB
OCBOCHMS KOMIIETEHIMH [UIAHUPYEMBIM pe3ybTaTaM 00ydeHHus (CM. KapTy KOMIETEHIHH).

1. TunoBble KOHTPOJIbHbIE 3aJaHHUSl [JIsi TNPOBEPKH YPOBHA Cc(POPMHPOBAHHOCTH
komnereHuM YK-1 «CnocoOGHOCTh K KPUTUYECKOMY aHaJM3y U OLIEHKE COBPEMEHHBIX HAyYHbBIX
JOCTHKEHUH, TeHEPUPOBAHUIO HOBBIX WJEH MPU PELICHUH HCCIIEI0BATENLCKUX U MPAKTHYECKUX 3a/1ad,
B TOM YHCJIE B MEXIUCLIUIUIMHAPHBIX 00TACTSIX).

Jrtan popMUPOBaAHHS TunoBbie KOHTPOJIbHbIE 321aAHUA IMokazatenu u
KOMIIETCHIIUH, B KOTOPOM JJISl ONECHKY 3HAHUH, YMEHH, KPHUTEPHHU OLlCHUBAHUS
y4acTBYeT JUCHUIIINHA HABBIKOB (2-3 npumMepa) KOMIIETEHIIUH, LIKAJIa
OLICHUBAHMS
ITpoMexyTOUHBII 1. Xwumnueckas CBA3b u | e TeMa aKTyajbHA U
BaJICHTHOCTb. chopmynrupoBaHa
Bnaoems:  criocoOHOCTBIO | 2. ['paHHIIBI CIIPAaBEUIMBOCTH | rPaMOTHO — 1 Gait;
aHAJIM3UPOBAaThH KJIACCHUYECKOMU TCOpHUU
SKCIIEPUMEHTAITBHBIIA TCIIONPOBOAHOCTH. ® KOPPEKTHO
PE3YIBTAT U COMOCTABIISATH C HCIOIE30BaH
. o MOHATUMHBIN arnmapar;
COOTBETCTBYIOLIEH TEOPUEN 1
. MIPOJIEMOHCTPUPOBAH
W3BECTHBIMU CBOMCTBaMM GONBIION JTEKCHUCCKHTI
UCCIIELYEMOro Marepuaia. 3armac, IOTHYIHOCTE U




Ymems nipoBOIUTH aHAN3 U
00001eHne U3Y4CHHOM
JIMTEPATYPEI, ICHO U3JIaraTh U
apryMEeHTUpPOBAaTh

COOCTBEHHYIO TOYKY 3pEHMS,
CBOOOJTHO ~OPHEHTUPOBATHCS
B cdepax  MpPUMEHEHUS
COBPEMEHHBIX METOJIOB,
CTaBUTb KOHKPCTHBIC 3a1a4n

HAaY4HBIX UCCIIEOBaHNUN,.

SICHOCTB U3JIOKEHUS — 2
Oana;

® HCII0JIb30BaHbI
MyOIMKAIIUU TIOCTIETHUX
jget — 1 Gam;

e ornpe/iesicHa O3UIHSI
aBTOpA; MPEUIOKEH U
apryMeHTHUPOBAaH
COOCTBEHHBII B3I HA
npobiemy — 2 Gar;

3name: COBpEMEHHBIE

IpEJICTaBIIEHUs O Mpoliemax

B Pa3IMYHBIX  OOMacTsX

COBPEMEHHOU 1112637187

KOHJICHCHPOBAaHHOTO

COCTOSTHUSI

1. TunoBble KOHTPOJBHBIE 3aJaHUs UISI NPOBEPKH YPOBHA C(hOPMHPOBAHHOCTH

KOMIIETCHIIUU INK-1 «CrocoOHOCTh CaMOCTOSITENBHO CTABUTE HAY4YHbIC 3a/1a41 B objacTu (I)I/I3I/IKI/I u
peuiatb HMX C HCIIOJIB30BAHUCM COBPCMCHHOI'O O60py,HOBaHI/I${ M HOBEHIIIErO0 OTEUECTBEHHOIO H

3ap}I6€)KHOl"O OIIBITaA».

Jran ¢popmMupoBaHus
KOMIIETeHIIUH, B KOTOPOM
y4yacTByeT IMCUHUIIHHA

TunoBble KOHTPOJIbHbIE 3aJAHUSA
JJISl OUeHKHU 3HAHUI, YMEHU,
HABBIKOB (2-3 npuMepa)

IToka3zaTeaun n
KPUTEPUH OLlCeHUBAHMS
KOMIIeTEHIINH, IITKAJIA

OLleHMBaHUS
MIPOMEKYTOUHBIH 1. Tpumeps KpucTaunyeckux | ® Tema akTyanbHa U
CTPYKTYP, oTBeuaronux | copmynrpoBaHa

Bnraoemy TIOCTaHOBKOH IJIOTHBIM yIIaKOBKaM ILIAPOB. rpaMoTHO — 1 Gam;
HayyHOW 3anaun  Gu3HKd | 2, TemnonpoBOAHOCTh pPEIIETOYHAs
KOHJICHCUPOBAaHHOTO U JIEKTPOHHASI. ® KOPPEKTHO
COCTOSIHUSI M yYMEHHEM HCIO/IB30BAH

MOHATUIHBIN armapar;
pematb UX C IOMOIIBIO

POIEMOHCTPUPOBAH

COBPEMEHHOW armaparypsl 1

3apyOeXHOTO OTbBITA.

3namb’. OCHOBHBIE TIOHSITUS U

TEOPETHIECKUE OCHOBBI

GU3UKK  KOHJICHCHPOBAHHOTO

COBPEMEHHOE
HaYYHBIX

JTaHHOM

COCTOSTHHS,
COCTOSIHHE
WCCIICIOBAaHUIT B
00J1aCcTH.

OOJIBIIION JIEKCUYSCKUI
3arac, JOTHIHOCTb U
SICHOCTB M3JI0KEHUS — 2
Oana;

® 1ICIIOJIb30BaHbI
MyOIMKAIUU TIOCTIETHUX
jet — 1 Gam;

e OIpeJieIICHa MO3UITUS
aBTOpA; MPEUIOKEH U
apryMEHTHPOBaH
COOCTBEHHBIN B3I Ha
npobnemy — 2 6anr;




V. IlepeyeHb OCHOBHOH H [ONOJHHUTEJBHOH JIMTEPATYPbl, HEOOXOAUMON ISl OCBOCHHS
AUCHHUTITHHBI

a) OCHOBHas1 JIUTEpaTypa:
1. ®pank-Kamenenkas, O.B. Kpucramnodusuka : yuebnoe nocodue / O.B. @pank-Kamenenkas ;

Cankr-IlerepOyprckuii  rocymapcTBeHHbI yHUBepcuteT. - CII6.: W3marensctBo CaHKT-
[TerepOyprckoro I'ocynapcrBenHoro Yuusepcurera, 2016. - 84 c. : cxem., mi. - ISBN 978-5-
288-05673-4; To xKe [DnexTpoHHbIi pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=457943

2. bacanaes, I0.M. Kpucramiodusuka n kpuctamoxumus : yaeoHoe nocooue / FO.M. bacanaes ;
MuHnucrtepctBO  oOpa3oBaHuss ®W  Hayku  Poccwmiickoit ~ ®Depepanmm, DenepaabHOE

TOCY/IapCTBECHHOE OIOKETHOE 00Pa30BaTENbHOE YUPEXKICHHUE BBICHIETO MPO(ECCHOHAIBLHOTO
obpaszoBanus «KemepoBckuil rocynapcTBeHHBIN yHuUBepcuteT». - KemepoBo : Kemeposckuii
rocynapcTBeHHbli yHuBepcuter, 2014. - 403 c. : wi. - bubmuorp. B kH. - ISBN 978-5-8353-

1712-7 ; To xKe [DnexTpoHHbIi pecypcl]. -
URL.: http://biblioclub.ru/index.php?page=book&id=278304

3. llanmumora, K.B. ®usnka nmomynpoBOJHUKOB [DIEKTPOHHBINH pecypc]| : yued. — DIeKTpOH.
nan. —  Cankr-IlerepOypr : Jlawp, 2010. — 384 c¢. — Pexum jocryna:

https://e.lanbook.com/book/648.
4. Tomunmu, B.M. ®usmueckoe wmarepuanoBenenune. B 2 dactsax : ydyeOHoe mocobue /

B.M. Tomunun, H.II1. Tomununa, B.A. baxtuna. - Kpacnosipck : CuOupckuii ¢enaepanbHbIi
yauBepcureT, 2012. - Y. 1. [NaccuBnbie auanekrpuxu. - 280 c. - ISBN 978-5-7638-2510-7 ; To
xe [DnexTponnbiit pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=229343

5. Bboposuk, Esrennii CranucnaBosud. Jlekiuu no maruetusmy / E. C. boposuk, B. B. Epemenko,
A. C. MunsHep. - Mocksa : OU3MATIIAT, 2005. - 510 c.
http://www.biblioclub.ru/index.php?page=book&id=75475

6. dwusuka TBepaoro tena: yuebnoe nocoodue / F0.A. Crpekanos, H.A. Tensxosa. - M.: U] PUOP:
HUIl Hudpa-M, 2013. - 307 c.: 60x90 1/16. - (Bwicuiee obOpa3oBanue: bakanaBpuar).
(meperer) ISBN 978-5-369-00967-3
http://znanium.com/go.php?id=363421

0) TOMOJIHUTEbHAS JTUTEPATYPA

1. Tlauesa, }O0.B. Dnexrpomarnerusm : nekuuu no ¢usuke / H0.B. Ilauesa. - M. ; bepnun :
Hupekr-Menua, 2015. - 124 c¢. : un. - bubmuorp. B kH. - ISBN 978-5-4475-4031-9 ; To xe
[DnexTponnsiit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=298188

2. ®enoros, A.K. ®usnueckoe MarepualioBeicHue : yaeOHoe mocoowue : B 3-X 4. / A.K. denoTos. -
Mumnck : Bermitmas mkona, 2010. - Y. 1. ®usuka tBepaoro tena. - 400 c. : un. - ISBN 978-
985-06-1918-1 ; To xKe [DmeKTpOHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=119759

3. Uersepukosa, A.I'. Kpucramnorpadus : yuebnoe nocobue / A.I'. UerBeprkoBa ; MUHHUCTEPCTBO

oOpa3zoBanus u Hayku Poccuiickoit @eneparun, degepaibHoe TOCYAaPCTBEHHOE OIOKETHOE
00pa3oBaTeNbHOE YUPEKJCHHUE BBICIIET0 MpodeccCHOHaIbHOr0 obpa3oBaHuss «OpeHOyprekuii
roCyJapCTBEHHbIN  yHHBepcuTeT». - OpenOypr : OpeHOyprckuil rocynapcTBEHHBIN

yauBepcuteT, 2012. - 104 c. : un., cxem., Tada. - bubnuorp.: c. 85-87. ; To xe [DIeKTPOHHBIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=260745
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http://biblioclub.ru/index.php?page=book&id=457943
http://biblioclub.ru/index.php?page=book&id=278304
https://e.lanbook.com/book/648
http://biblioclub.ru/index.php?page=book&id=229343
http://www.biblioclub.ru/index.php?page=book&id=75475
http://znanium.com/go.php?id=363421
http://znanium.com/go.php?id=363421
http://biblioclub.ru/index.php?page=book&id=298188
http://biblioclub.ru/index.php?page=book&id=119759
http://biblioclub.ru/index.php?page=book&id=260745

V1. TlepeyeHp pecypcoB HH(POPMAIMOHHO-TEJEKOMMYHHKANMOHHON cetn "HUHTepHer',
He00XO0IMMBIX /LISl 0CBOCHUSI JMCHUTIIMHBI

2) sxxypHan «®usuka tBepaoro tenay http://journals.ioffe.ru/journals/1
3) http://physics.info/dielectrics/
4) cpoiictBa marepuanon http://materials.springer.com/

VII. Meroanueckue ykazaHus JJi1 00y4al0MIMXCS 0 OCBOCHUIO 1M CHUIITTHHBI
Bomnpocs! k ax3ameny no cnennaibHOCTH 01.04.07 — @usuka KOHAEHCUPOBAHHOTO COCTOSTHUE

YACTD |
1. Cuabl CBSI3M B TBEPIBIX TeJIax

1.1 DnexTpoHHas CTPYKTypa aTOMOB.

1.2 Xwumuueckas CBSI3b U BAJIGHTHOCTb.

1.3 Twumnsl cui CBsI3U B KOHACHCUPOBAHHOM COCTOSIHHU: BaH-/I€P-BaaIbCOBA CBS3b.

1.4 Twunsl cui cBsI3U B KOHACHCUPOBAHHOM COCTOSIHMU: MOHHAS CBSI3b, KOBAJIEHTHAsSI CBA3b.

1.5 Twunsl cui cBsI3U B KOHACHCUPOBAHHOM COCTOSIHHW: METAJUINYECKAs CBSI3b.

1.6 Xwumudeckast CBS3b U OJIMIKHUM MTOPSIOK.

1.7 Crpykrypa BeuiecTBa ¢ HEHaIPAaBJIEHHBIM B3aUMOICHCTBUEM.

1.8 IIpumepsl KpUCTAIIIMUECKUX CTPYKTYpP, OTBEUAIOIIMX IUIOTHBIM YIAKOBKaM IIapOB: MPOCTas
kyonueckas, OLIK, 'K, I'TTV.

1.9 Crpykrypa tuna CsCl, Tuna NaCl.

1.10 Crpykrypa tuna nepockura CaTiOs.

1.11 OcHoBHbIe cBOIcTBa KOBaJIeHTHOH CBsi3U. CTPYKTypa BEILECTB C KOBAJIECHTHBIMHU CBS3SMHU.
CrtpyKTypa BEIeCTB THIIa CEJICHA.

1.12 TuOpuauzaiust aTOMHBIX opOUTanel B MojieKysnax U kpuctauiax. CTpyKTypa THIA anmasza U
rpadura.

2. CumMMeTpHs TBepAbIX TeJl

2.1 Kpucrammueckue u amop(Hble TBep/ble Tena. TpaHCIAuOHHAs HHBAPHUAHTHOCTb.

2.2 ba3uc u KpucTalIM4ecKas CTpyKTypa. DlieMeHTapHas siueiika. Suelika Burnepa — 3eiitma.

2.3 OO0o3HaueHMs y3JI0B, HAIPABIEHUH U MJIOCKOCTEN B KpUCTAILIE.

2.4 OOparHas pemieTka, ee cBorcTBa. 30Ha bprmosHa.

2.5 DIeMeHTbl CUMMETPHHM KpHUCTAJUIOB: IOBOPOTHI, OTPa)XXECHUs, WHBEPCHUS, HHBEPCHOHHbBIE
MIOBOPOTHI, TPAHCIISIIIHH.

2.6 Omnepauuu (mpeodbpa3zoBaHusl) CHMMETPHUH.

2.7 DieMeHTHI TEOPUH TPYIIIL, TPYIIIBI CAMMETPHH.

2.8 Bo3Mo)xHbIE OPSAAKH TOBOPOTHBIX OCEW B KpHUCTAILIE.

2.9 TlpocTpaHCTBEHHBIE U TOYCUHBIE TPYIITHI (KPUCTATUTNIECKHE KIACCHI).

2.10 Pemerka bpase. Knaccuduxanus pemerok bpase.

3. lepexThI B TBEPABIX TEJIAX
3.1 Toueunsie medexthl, ux oOpazoBanue W auddy3us. Bakancum u MeXKy3eIbHBIE ATOMBI.

Hedexrsr @penkens u LoTTku.
3.2 Jluneitapie nedextrl. KpaeBbie 1 BUHTOBBIE JUCIOKANNU. POk qucIoKanuii B IIIaCTHYECKON

nedopMaruu.

4. Iupakuus B KpUCTAILIAX


http://journals.ioffe.ru/journals/1
http://physics.info/dielectrics/
http://materials.springer.com/

4.1

4.2
4.3
4.4

Pacnipoctpanenne BoisH B kpuctamiax. J(udpakmus peHTTeHOBCKHX Jydeld, HEUTPOHOB H
AJIEKTPOHOB B KpUCTAJLIE.

PacnpocTpanenue BOJIH B KpUCTa/UIaX. YIIPYroe U HEYNPYroe paccestHue, uX 0COOEHHOCTH.
Bparrosckue orpaxenus. ATOMHBIN U CTPYKTYPHBIH (pakToOpBI.

Hudpakius B aMOpHBIX BEIIECTBAX.

5. Kosie0Oanus pemieTku

5.1 KonebGanust KpUCTAIIIMUECKONW PEIIETKU. Y paBHEHHS JABWKEHUS aToMOB. [Ipoctas u crnoxHast
OJIHOMEPHBIE LIEMIOYKH ATOMOB.

5.2 3akoH gucnepcuu yIpyrux BOJH. AKYCTHUECKUE M ONITUYECKHUE KOJIeOaHusl.

5.3 KsanroBanwue kosie6anuii. ®OHOHBI. IJIEKTPOH-(POHOHHOE B3aMMOICHCTBHE.

YACTGL I

6. TensioBbIE CBOIICTBA TBEPABIX TeJ

6.1
6.2
6.3
6.4
6.5
6.6

6.7

TennoeMKoCTh TBEPABIX TEJ. PenieTounas TeninoeMKOCTb.

TemioeMKoCTb TBEpABIX T€1. DIEKTPOHHAs TEIUIOEMKOCTD.

TemnepaTrypHas 3aBUCUMOCTb PEIIETOYHON U 3JIEKTPOHHON TEIJIOEMKOCTH.

Krnaccuueckass Teopusi TEINIOEMKOCTH. 3aKOH PaBHOMEPHOIO PAaCHpElEICHHs] DHEPTHH 110
CTETEHsIM CBOOOJIBI B KJacCHYecKod Qusuke. ['paHUIBI CHpaBEIIMBOCTH KIIACCHYECKOU
TEOPUHU.

KBanrtoBas Teopus TeroeMkocTH no DiHmTeiHny u Jlebato. [IpenenbHble ciayyan BBICOKUX U
HU3KUX Temneparyp. Temmneparypa [lebas.

TernoBoe pacmmpenue TBepAbIX Tel. Ero ¢usuueckoe mpoucxoxaeHne. AHrapMOHUYECKHE
KoJIeOaHusl.

TemnonpoBoAHOCTh pElIETOYHAs M JJIEKTpOHHAs. 3akoH Buaemana — @panua s
JJIEKTPOHHON TEIUIOEMKOCTH U TEIUIOIPOBOJAHOCTH.

7. DN1eKTPOHHBbIE CBOMCTBA TBEPABIX TeJl

7.1
7.2
7.3

7.4

7.5

7.6
7.7

7.8
7.9
7.10

7.11

ONEeKTPOHHBbIE CBOMCTBA TBEPJBIX TEJ: OCHOBHBIE 3KCIEPUMEHTAJIbHbIE (PakThl. TpyaHOCTH
00BsiICHEHUs 3TUX (PaKTOB Ha OCHOBE Kiaccudeckoit reopuu Jpyne. I[IpoBoaumMocTsb.
DONEeKTPOHHBbIE CBOMCTBA TBEPJBIX TEJ: OCHOBHBIE 3KCIEPUMEHTAJIbHbIE (PakThl. TpyaHOCTH
00BsiICHEHUS 3TUX (PaKTOB Ha OCHOBE Kiaccudeckoit reopuu pyne. Dpdext Xomnna.
DONEeKTPOHHBbIE CBOMCTBA TBEPJBIX TEJ: OCHOBHBIE 3KCIEPUMEHTAJIbHbIE (PakThl. TpyaHOCTH
00BsicHEeHUS TUX (PaKTOB Ha OCHOBE Kiaccuueckoi Teopuu pyne. TepmoI/IC.
ONEKTPOHHbIE CBOMCTBA TBEPJBIX TEJ: OCHOBHBIE 3KCHEpUMEHTaNbHbIE (aKThl. TpyaHOCTH
00BsICHEHUS! 3THX (PAKTOB Ha OCHOBE Kiaccuueckoil Teopun [pyne. ®oTonmpoBOAMMOCTS.
OnTHyeckoe NOorIoIIeHHE.

OcHoBHBbIE TpUOIKEHHs 30HHOHM Teopuu. ['pannunsie ycnosus bopna — Kapmana. Teopema
bnoxa. bioxoBckue QyHKIMH.

KBasuumnynsc. 3086l bprintosHa. DHEPreTHUECKNE 30HBI.

Bparrosckoe oTpakeHuE SJIEKTPOHOB NPH ABMKEHUU MO Kpuctamty. [lomocaTeiii crektp
DHEPIUH.

[TpuOnmkeHne CUITBbHOCBSI3aHHBIX JJIEKTPOHOB. CBSA3b UIMPUHBI PA3PEHIEHHONM 30HBI C
NEPEeKpPHITHEM BOJHOBBIX (YHKIMH aTOMOB. 3aKOH Jucrnepcud. TeH30p o0OpaTHBIX
3¢ (HEeKTUBHBIX Macc.

[TpubnmxeHne mouTu CBOOOJHBIX AIEKTPOHOB. Bp3rroBckue oTpakeHus 3JIEeKTPOHOB.
3anoiHeHue SHepreTHueckux 30H snekTpoHamu. IloBepxnocts @epmu. IlnoTHOCTH
COCTOSAHUM. MeTaibl.

3anoiHeHue JHepreTHYeckux 30H diekTpoHamu. IloBepxnocts @epmu. IlnoTHOCTH
COCTOAHMM. [IudnexTpuku
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7.12 3amonHeHWE DdHEPreTUYeCKUX 30H dnekrpoHamu. I[loBepxnocte ®epmu. I[lnorHOCTH
cocroguuil. IloaynpoBoaHUKY.

7.13 3amonHeHWEe DdHEPreTHYecKux 30H dnekrpoHamu. I[loBepxnocte ®epmu. I[lnorHOCTH
cocrosguuil. [lomymeraisl.

7.14 Knaccudukauus AudaeKTpukoB. OCHOBHBIE MPOLECCHI, MPOTEKAIOIINE B TBEPAbIX TelIax MOJ
JeCTBUEM 3JIEKTPUUECKOTO 1osist. TeruioBas, HOHHAs M OPUEHTALIMOHHAS TIOJISIPU3AIIIH.

7.15 DnexTpoMexaHMYECKHE CBOMCTBA AMAIICKTPUKOB. [Ibe30amekTpuaeckuit 3¢ heKT.

7.16 Ilpupona CHOHTaHHOM MONAPH3AIMHM  TUAICKTPUKOB. (OCHOBHBIE TOHATHS  (PHU3UKHU
ceruerodniekTpuuectBa. Ma3oBblil Mepexo] B CETHETOANEKTpUUYECKoe cocTosiHue. JloMmeHHas
ctpyktypa. [Tuposnexrpuyeckuii 3pdexr.

8. MaruuTHbI€ CBOICTBA TBEPABIX TeJl

8.1 HamarHm4yeHHOCT W BOCHPUHUMYMBOCTH.  JlMaMarHeTHKH,  IApaMarHeTUKd U
deppomarnetuku. 3akoHsl Kiopu u Kiopu — Beiicca. [lapamarHetnsm u JuaMarHeTu3m
3JIEKTPOHOB IPOBOIUMOCTH.

8.2 [Ilpuponma d¢eppomarnerusma. Da3oBblii mepexoq B (eppomMarHUTHOE cocTostHHE. Poib
oOMeHHoro B3aumozencTBus. Touka Kiopu 1 BocipuuM4YMBOCTb (peppoMarHeTuKa.

8.3 ®eppomarautHble qoMeHBI. [IpuuuHbl mosiBieHUs AoMeHOB. /lomeHHsble rpanunbl (bioxa,
Heens).

8.4 AntudeppoMarHeTukd. MarautHas cTpykrypa. Touka Heens. BocnpuuM4muBOCTS
anTudeppomaraeTukoB. PeppruMarHeTuku. MarautHasi CTpykTypa (peppuMarHeTHKOB.

8.5 CnuHoBbIE BOJIHBI, MATHOHEI.

8.6 JIBmkeHHME MarHMTHOIO MOMEHTa B IIOCTOSHHOM M II€PEMEHHOM MAarHUTHBIX MOJISX.
DNEeKTPOHHBIN apaMarHUTHBIA PE30HAHC. SIIEpHBIM MarHUTHBIN PE30HAHC.

9. OnTHYecKne ¥ MATHUTOONTHYECKHE CBOKCTBA TBEPABIX TeEJI

9.1 KoMIuleKcHas AUINEKTPHUECKas IPOHULIAEMOCTb U ONTHYECKUE ITOCTOSTHHBIE.

9.2 Kosddunuents: nornomenus u orpakenus. Coornomenuns Kpamepca—Kponwura.

9.3 [IlornomieHuss cBera B TOJIYIPOBOAHMKAX (MEXK30HHOE, MPHUMECHOE IOIJIOLICHHUE,
NOTJIOUIEHHE  CBOOOJHBIMU ~ HOCHUTENSIMH,  pemierkoi).  OmpeneneHue  OCHOBHBIX
XapaKTEPUCTHK NOJYIIPOBOJHUKA U3 ONTHYECKUX UCCIIETOBAHUN.

9.4 Marauroontuueckue 3¢ dexts! (3 dexrer Papanes, Poxra u Keppa).

9.5 IIpoHUKHOBEHHE BBICOKOYACTOTHOI'O MOJIsI B MPOBOAHUK. HopManbHbIM 1 aHOMaNbHBINA CKHUH-
s dexTrl. Tonmmua CKUH-CIIOSI.

10. CBepxnpoBoaUMOCTH

10.1 CepxnpoBOAUMOCTb. Kputnueckas TEMIIEPATYpA. BricokoTemneparypHbie
cBepxIpoBogHUKHU. Dpdext MelicHepa. Kputnueckoe mnosie u KpUTUYECKUH TOK.

10.2 CepxnpoBOAHUKHU NEPBOTO U BTOPOro pojaa. Mix marHuTHble cBoicTBa. Buxpu AOpHkocoBa.
['myOuHa NpOHUKHOBEHHUS] MAarHUTHOTO T0JI B 00pa3ell.

10.3 DddexTt Ixo3edcona.

10.4 KynepoBckoe ciapuBanue. JJIiHa KOTEpPEHTHOCTH. DHEPreTHYecKast melb.

VIIl. Ilepeyenb mnexarornyeckux M HH(OPMAIUMOHHBIX TEXHOJIOTMiIl, MCHOJb3YyeMbIX HNPHU
oCyllleCTBJIeHHMH 00pa3oBaTeJIbHOIO Mpolecca M0 JAUCHHUILVIMHE, BKJIOYasi IepevyeHb
NMPOrPpaMMHOI0 o0ecriedyeHNs] U MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM (110 HE00OX0AMMOCTH)

[Ipomiecc oOyueHUs BKIIOYACT AyIUTOPHBIC 3aHATHS TyTEM MPOBEACHUS JICKIMOHHBIX H

CEMUHApPCKMX 3aHATHHA, TPYNIOBBIE M WHIUBHIyAJIbHBIE KOHCYJIbTAlMH, TEKYIIMH KOHTPOJIb



MOJIyYEHHBIX  3HAHUM, HCIIOJIb30BAHME  PA3NIMYHBIX  (GOpM  HAYYHO-HCCIIEI0BATENIbCKOU
JeSITEIbBHOCTH, CAMOCTOSITENIbHYIO pa0boTy, a TakK e MPOBEICHNE UTOTOBOI'O KOHTPOJIS.

BripaboTtka npodeccuoHaNbHBIX ~ HAaBBIKOB W YMEHUN  IpelrnoyiaraeT  IIHPOKOoe
UCIIONIb30BaHUE B XO0Ji¢ 00pa30BaTEIbHOTO Ipollecca HHTEPAKTUBHBIX METOJUK OOY4YEHHUS.
Hcnonp30BaHre AaKTHBHBIX METOJOB OOYYEHHS  HMEET IeNbl0 KOHCTPYKTHBHOE BOBJICUEHHE
aCIHUpPaHTOB B y4eOHBIH MpOLIECC, AaKTUBU3ALMIO Y4eOHO-TIO3HABATEIBHOW JESTEIBHOCTH.
AKTHBHBIE METO/IbI O0YyUEHUS MPEIIOIAraloT JEJI0BOE COTPYIHUYECTBO, B3aUMOICHCTBUE, OOMEH
uH(popMmarnuel, 6onee rrybokoe yCBOEHUE MaTepuaia, IOHUMaHUE CYIIIHOCTH U3y4aeMbIX SIBJICHHIA,
U KaKk pe3ylbTaT — IMOJYYEHHE COOTBETCTBYIOIIMX 3HAHWI, YMEHUH M HABBIKOB, (hOpPMHUpPOBAHHE

KOMIIETEHIIUH.

IX. MarepuajibHO-TeXHHUYeCKasi 0a3a, HeoOXoauMMAasi JJIsl OCYIIECTBJIEHHsI 00Pa30BaTeJIbHOIO
npouecca no JUCHHUILINHE

HaumeHnoBaHue crienuajabHbIX OcHalleHHOCTH IlepeyeHnb JTHUIIEH3NOHHOTO
noMeneHuii CHennaJbHbIX MPOrpaMMHOI0 00ecreYeHusl.
MOMEeIeHU U PexBu3NTHI
NMoMeneHuil 115 NOATBEPKAAI0IIEr0
CaMOCTOAITEILHOM AOKYMEHTa
padoThI
VYueOnast ayauropus Ne 28 1. Kowmmiekr yueOHoii | Adobe Acrobat Reader DC —
(170002 Teepckas 00:1., . TBepb, | MmebGenun Ha 25 | 6ecmiatHO
CazoBslii 1iep., 1. 35) IMOCAJOYHBIX MECT. Microsoft Windows 10
2. DOkpan HacTeHHbIW | Enterprise - Akt npuema-
153x203 nepenaun Ne 369 ot 21 urons
3. Ilepenocuoii xkomruiekt | 2017
MYJIbTHMEIUHHOM Kaspersky Endpoint Security
TEXHUKH. 10 myist Windows — AKT Ha
nepenady npas Ne2129 or 25
okTs10ps 2016 1.
Google Chrome — 6ecrutatio
MS Office 365 pro plus - Akt
npuema-niepenaun Ne 369 ot
21 uronst 2017

X. CBesienust 00 00HOBJIeHHH padoyeii MPOrpaMMbI IHCHUTITHHBI

{ OOHOBJIEHHBIH Onucanue BHECEHHBIX Jdara u mporokoJ

ILIIL. pazaeJ paboyeii | U3MEHEHHUH 3acefaHus kadenpsl,
MPOrpamMmbl YTBepAMBILIEro
AU CIMTITIMHBI U3MEHEHM I

1. | Ilepeuenn Vrounen nepedenb pekomenayemoint | [Iporokon Cosera @TD

pEeKOMEHTyeMOM JIOTIOJTHUTENILHOM JINTEPaTyphI Ne5 ot 31 okrs6ps 2017 1.
JIOTIOJTHUTETLHOMN
JIUTEPATYPhI
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