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1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).
e ocBOeHUS TMCUUILITUHBI.

VyeOnas aucummiumHa «MeToapl BbIpalllUBaHUS KPUCTAJIOB» CTAaBUT CBOEH LIEJIBIO

chopMupoBaTh y 0akalaBpOB NpPECTaBICHHE 00 OCHOBHBIX MOHATHUSAX, SIBICHUAX, 3aKOHAX U
METO/ax CHEIHMAJbHOr0 paszziena Kypca (U3MKH, a TaKKe MPHUBHUTh HABBIKM MPAKTUYECKHX
pacyeToB M SKCHEPUMEHTANBHBIX HccaenoBaHui. Paznen «Metoasl BhIpallMBaHUsl KPUCTAILIOBY
3aHMMaeT Ba)XHOE MECTO B cHcTeMe (u3uyeckoro oOpazoBaHus. Bo-mepBbIX, OH Jaer
IpeJcTaBlIeHne 0 (PU3NYECKMX METOJIaX HCCIIEeIOBAaHUS ONTHUYECKUX MaTepuasioB. Bo-BTOpBIX,
ATOT KypC CO37aeT HEOOXOAUMYIO OCHOBY JUISl IIPOJIBUKEHHUS B 00JaCTh KBAHTOBBIX SBJICHUI U B
JIpyrue creuaibHbIe pasienbl GU3HUKH.

1.2 3agaun AUCHMUILINHEL,

— CHUHTE3 U MCCIIEIOBAHUE CBOMCTB JIA3EPHBIX CPEJl U peain3alus HEKOTOPhIX U3 HUX Ha
MIPaKTHUKE;

—oBJazeHue (QyHAAMEHTATbHBIMM TPUHIUIAMH W METOJAMU pEUIeHHs Hay4yHO-
TEXHUYECKUX 3ajiay;

— ¢opMUpOBaHHE HABBIKOB M0 MPUMEHEHHIO MOJIOKEHUN (PyHIaMEHTaIbHOU (U3UKH K
rpaMOTHOMY Hay4YHOMY aHallM3y CHUTYyallui, C KOTOPHIMH (U3UKY MPUXOAUTCS
CTAJIKUBATHCS IIPU U3YUYEHUH HOBBIX SIBJICHUM;

— IpUOOpPETEHNE HABBIKOB IKCIIEPUMEHTAIBHBIX UCCIIEI0BAaHUL;

— (hopMHpOBaHHE Y CTYJACHTOB OCHOB €CTECTBEHHOHAYYHOU KapTUHBI MUPA.

1.3 MecTo AucHUIIMHBI (MOAYJIS) B CTPYKTYpe 00pa30oBaTe/ibHOM NMPOrpPaMMBbl.

«MeTo/ibl  BBIPALIMBAHUS KPHUCTAUIOBY SIBJSICTCS 00S3aTENIbHOM JUCHUTUIMHON
nanpasienus 03.03.02 — «dusukay. B nwmkie oOmedu3uveckux JUCHUTUIHH
HEOOXOJMMBIMU  TIPEANOCHUIKAMU  SIBJISIFOTCS  3HAHHE OCHOB  KpUCTauIorpaduu,
KPUCTANIOXUMHUH,  KPUCTAUIOPU3UKH, KBAHTOBOH  OJJICKTPOHUKH W (U3HKH
KOHJICHCHPOBAHHOT'O COCTOSTHUSI.

B cBoro ouepenb, pa3gensl TUCHUIUIMHBI «METOBI BBIPANTUBAHUS KPHCTAIUIOBY
COCTaBJISIOT HEOOXOAMMYIO OCHOBY [UISl YCHEIIHOTO HW3YYEHHs JIIEKTPOJWHAMUKH,
(U3UKN KOHJCHCHPOBAHHOTO COCTOSHHUS BEIIECTBA M CIUIONMIHBIX CPEd, a TakkKe
KBaHTOBOM MexaHWKUW. B nukie o0medusndecknx AUCHUIUIMH —HEOOXOIUMBIMU
MPEAMOCHUTKAMU  SBJISIOTCS 3HAHWE OCHOB KJIACCUYECKOW MEXaHWKH, MOJICKYJISIPHOU
(U3HUKY U CTIEIUANBHON T€OPUH OTHOCUTEIBHOCTH.

1.4 IlepedyeHp NMJIAHMPYeMBIX Pe3yJbTATOB O0y4eHHMs IO AMCHMILIMHE (MOIYJI0),

COOTHECCHHBIX C INIAHUPYEMBIMH pPE3yJbTaTaMHU 0CBOCHUSA 06pa30BaTeJ’le0ﬁ NnmporpaMmal.

N3yuenne nanHoM y4eOHOM TUCHIUITMHBI HAPABIEHO HAa (OPMHUPOBAHUE Yy O0yUAIOIINXCS

npoeccroHAbHBIX KOMIETSHITHIA

I1.11.

HNunexc | Conepxanue B pesymprare wu3ydeHus y4eOHOW JUCIUIUIMHBI
KOMIIET | KOMIETEeHIUH (Wi e€ | 00yJaromuecs JOHKHBI

EHI[MM | 4acTH) 3HATh yMeTh ‘ BJIaJ€ETh




Ne HNupexce | Conepxanue B pesynbrare wu3ydeHuss y4yeOHOM JUCIUILIUHBI
. | KOMIET | KOMIETeHIHH (uu e€ | o0yJaromuecs JOHKHBI
CHIIMU | YaCTH) 3HATh yMeTh BJIa/IeTh

1. I1K-1 CriocoOHOCTHIO COBPEMEHHYIO II0JI30BATHCS COBPEMEHHBIMU
UCIIOJIb30BATh anmaparypy sl | COBPEMEHHOM METOaMHU
CTELMATM3UPOBAHHBIC | CHHTE3a U | TEXHUKOW /7S | MCCIEeIOBAaHUI
3HaHUST B 00JIAaCTH | MCCIIEOBaHUS bu3znIecKkux KOHJICHCUPOBaH
(GU3MKK U151 OCBOSHHSI | KPUCTAIUIOB UCCIIC/IOBAaHUI | HOTO COCTOSIHUS
POPUIBHBIX
buznuecKux
JMCIUTUINH

2. [1K-2 CriocoGHOCTHIO [TpuHIMIIBI IIPUMEHSITD Metonukoit
MPOBOJIUTh  HAY4YHBIE | paOOTHI COBpPEMCHHBIC IPUMCHCHHS
UCCIIEIOBAaHHS B | COBPEMEHHBIX npubOpsl ISl | COBPEMEHHBIX
M30paHHON  00JaCTH | U3MEPUTEIBHBIX | (PU3HUECKUX puOOpOB ISt
SKCIIEPUMEHTAIBHBIX | IPUOOPOB UCCIEAOBAHUMN. | Lenen pocra
u (vn) KPHUCTAJLJIOB.
TEOPETUYECKHIX
(bu3nIecKux
HCCIeA0BaHUN c
MIOMOIIIBIO
COBPEMEHHOMN
PUOOPHOI 6a3bI.

3. OIIK-3 | CriocoOHOCTHIO IPAKTHIECKOE PaGorath ¢ | Metonamu
UCIIOJIb30BATh UCIIONBb30BaHUE | U3MEPUTEILHBIM | ONPEICIICHHUS
0a3oBbIe COBPEMEHHO u, BBITIOJNHSS | TTAPaMETPOB
TEOPETHUYECKHUE H3MEpHTTbHO TpeOOBaHUs Ja3epHBIX
3HaHUS TEXHUKH MaTepHaJoB.
(byHIaMeHTaIbHBIX TCXHUKH. 0€301MacHOCTH.
pasnenoB  o0mieir U
TEOPETUUYECKON
GU3MKYN IS pelieHus
npodeccnoHaIbHBIX
3agad

4. I1K-5 CrniocoOHOCTBIO COBPEMEHHBIE IIPUMEHSITD METOJaMHU
IIOJIB30BATHCS METOIaMH COBpPEMEHHBIE 00paboTKH,
COBPEMEHHBIMU 06pabOTKH, METO/bI aHanm3a u
MeToaamMu o0paboTKH, AHAIH3A " 00paboTKH, CHHTE3a
aHauM3a W CUHTE3a aHaIM3a U | GpU3nIECcKoit
(buzmveckoit CHHTE3a . CHUHTE3a uHpopmanuu B
uHpOpMaIUu g | busmueckoi du3muecKoi N30paHHOI
n30paHHOi  oOnactu | MHGOpMauMu B | uHdOpPManUKM B | 0OIACTH
¢buznueckux n30paHHOMN n30paHHON buznueckux
UCCIIEIOBaHUI obmacTh obnactu UCCIICIOBAHUN

buznyecKux busiraeckix .
WCCIICIOBAaHHUI

HUCCIIENOBaHUN




2. CTpyKkTypa U coaep:KaHue THUCHUIINHBI.
2.1 Pacnpenesienre TPYA0EMKOCTH JUCUMIIJIMHBI 10 BUaM PadoT.

OOmast Tpyao€MKOCTh JWUCHUIUIMHBI cocTaBisgeT 2 3ad.ed. ( /2 wdaca), HX
pacipeeneHre 1Mo BujaaM padoT npencTaBieHo B Tadymie (0 cmyoenmos ODO).
By yueOnoi paboThl Bcero | Cemectpsl
4acoB (gacel)
5

KonTakTHasi paboTa, B TOM 4ncJie:
AyAUTOpPHBIE 3aHATHS (BCEro): 32 32
3aHATHS JEKIIMOHHOTO THIIA - - -
JlaGopaTopHble 3aHATHS 32 32 -

3aHATHS] CEMUHAPCKOTO TUTIA (CEMUHAPBI,
MPaAKTUYECKHUE 3aHSATHS)

HNHaga KOHTaKTHas paﬁoTa:

KoHnTtpoisb camocTositenbHOM padoTsl (KCP) 4 4
ITpomexyrounas arrectauus (MKP) 0,2 0,2
CamocrosiTesibHas padoTa, B TOM YHCJIe:
[ToaroToBka K TeKyniemy KOHTPOJIIO 358 358 | -
KonTpoJn:
[ToaroToBka K FK3aMeHy - -
O01as Tpy10eMKOCTh yac. 72 72 -
B TOM 4HCJIe KOHTAKTHAsA 36,2 | 362
pabora
3a4. el. 2 2

2.2 CTpyKTYypa AMCUMUILJIMHBI:
Pacnipenenenuie Bu10B yueOHOM paOOThI M UX TPYIOEMKOCTH M0 pa3jienaM JUCIUILINHBL.
Pa3nensl qucuMmiuHel, u3ydyaeMbele B/ ceMecTpe (ouHas gpopma)

KommgectBo gacos
AynuropHas Breayauro
Ne HawnmenoBanue pa3aenos Beero pabota pHas
paboTa
J |13 | JIP CPC
1 2 3 4 |5 6 7
BBenenue B yueHue o (pa30BbIX paBHOBECHUSX U POCT 12
KpucTaioB. ®a30BbIe paBHOBECHS.
1.  |OcHOBHBIE TUIIBI AUATPAMM COCTOSTHHS 6 6
JIByXKOMITOHEHTHBIX cucTeM. OCHOBHBIE METOIBI
pPOCTa KPUCTAJUIOB M CHHTE3a CTEKOJI.
®da30BbIe paBHOBECHSI B IByXKOMIIOHEHTHBIX cucTemax| 12
CTOSIHUS cucTeM 0e3 mpeBpalieHuii B TBepaoil dase.
2 JlmarpaMMBbl COCTOSIHUSI CHCTEM C KPUCTaUTU3alneH 6 6
' 00pa3yrIIUXCS COSTUHEHHI.
JlmarpaMMBbl COCTOSTHUSI CHCTEM C TBEPIBIMHU
pacTBOpamMu
Poct kpucTamioB U CUHTE3 CTEKOJ U CUTAIUIOB . 12
3 TexHOIOrHYeCKHue METO/Ibl IOJTYUYEHUSI KPUCTAIIIOB. 5 5
" |TexHONOTHYECKHE METOBI TIOTYICHUS CTEKON U
CHUTAJJIOB




PeHnTrenoBckue uccie0BaHus KPUCTAILIIOB . 12

4.  |PentreHo(a3oBblii aHATU3. 6 6
PeHTreHocTpyKTypHbIil aHaIu3 12

5. |PeHTreHOCTPYKTYpHBIN aHaau3. MeTo MoIudpoB 4 6
Boponoro-/lupuxie

6. |Metox YoxpallbcKOTO 12 4 5,8
Hmoeo no oucyuniune: 72 32 35,8

[Tpumeuanue: JI — nekmuwm, 13 — mpaktudeckue 3ansatus / cemuHapsl, JIP — maGopaTopHbie
sansaTus, CPC — camocrositenpHas paboTa CTy/IeHTa

2.3 Conep:xaHue pa3jieioB JMCUUILIAHBI:
2.3.1 3aHATHSA JTeKIMOHHOI0 THIIA. HE NPEIYCMOTPEHBL.
2.3.2 3aHATHSA CEMHUHAPCKOI0 TUIIA. HE MPETYCMOTPEHBI.

2.3.3 JlabopaTopHbIe 3aHSITHS.

HaumenoBanue nabopaTopHbIX paboT

®opma
TEKYLIETO
KOHTPOJIA

3

4

®da3oBbIE AMArpaMMBI.

Otuer o
nabopaTopHOH
paborte.

dazoBrIe paBHOBECHUS B IBYXKOMIIOHCHTHBIX CUCTECMAX
CTOSIHHA CUCTEM.

Otuer no
nabopaTopHOI
pabore.

TexHomoruaeckue MCTOJBI IMMOJIYYCHHA KPHUCTAJIJIOB U CTCKOJI.

Otuer o
nabopaTopHOH
pabore.

PentrenodasoBelii aHamus.

Otuer no
nabopaTtopHoOi
padore.

PeHTreHOCTpYKTYPHBIN aHAIIU3.

Otuer no
nabopaTtopHoOi
padore.

Meton YoxpanbCckoro.

Otuer no
nabopaTopHOI
pabore.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBbie paboThI - HE IPEAYCMOTPEHBI.

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 oOecreyeHusi AJIsi CaMOCTOATEIbHON padoThI
o0yyarommxcs Mo JMCHHUIIHHE (MOYJII0)

No Bux CPC [Tepeuenp yueOHO-METOAMUECKOTO 00ECTIeYeHHS JUCIIUTUIUHBI
B 110 BBITTOJIHEHUIO CAMOCTOSITEIbHOM paboThI
ITpopaboTka .
1 | reopernueckoro Mertoanyeckie peKOMEHJAlMM [0 OpPraHM3aLUU  CaMOCTOSITEIbHOMN
pabotsl ctynentoB, PI'BOY BO «Ky6I'Y», 2012. - 33 c.
marepHasa




1. Bymenesa FO.M. Kak npaBuiibHO Hamucath pedepar, KypcoBYIO U JIu-
IUIOMHYIO paboThl: YueOHoe mocobue it OakamaBpoB [DIEKTPOHHBIN
pecypc]: yueb. mocobue — DnekTpoH. naH. — M.: JlamkoB u K, 2016. —
140 c.

https://e.lanbook.com/book/93331.

2 Pedepar

2. KysnenoB W.H. Pedeparsl, KypcoBble U JUIUIOMHBIE pPaOOTHI.
MeTtoauka MOATOTOBKH M OQOpMIICHUS [DIIEKTPOHHBIN pecypc]: yuel.
nocobue — DnekTpoH. naH. — M.: [lamkos u K, 2016. — 340 c.
https://e.lanbook.com/book/93303.

ITonroroBka | Beuierskanuna A.O. [lenoBble M Hay4dHbIE MPE3CHTAIMU [ DJIEKTPOHHBIN
npe3eHTaluu | pecypc]: yueOHoe mocodue — DieKTpoH. AaH. — M., bepnun: Jupekt-
0 TEME Menmma, 2016. — 115 c.
pedepara http://biblioclub.ru/index.php?page=book_view red&book id=446660.

Y4eOHO-MeTOIMYeCKHe MaTepHalibl Ui CaMOCTOSITEIbHONH pPabOThl OOydYaIOMIMXCS M3
Yrclia MHBAIKU/IOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTAMH 310poBbs (OB3) npenocTaBnstorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM MX 37J0POBbS U BOCHPUATHS HH()OPMAIIIH:

Jia U1 ¢ HapyIICHUSIMU 3PEHUSL:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B popMe PIEKTPOHHOTO IOKYMEHTA,

— B (opme ayamodaiina,

— B IIeyaTHOM opMe Ha s3bIke bpaiins.

JIist L ¢ HapyLIEHUsAIMHU CIlyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jjig U1 ¢ HapyIIEeHUSIMA OTIOPHO-JBUTATEIILHOTO amnmnapara:

— B mieyaTHOU hopme,

— B hopMe PIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamodaiina.

JlaHHBINA TepeyeHb MOXeT OBbITh KOHKPETH3MpPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTa
o0ydJaronuxcs.

3. O0pa3oBaTe/ibHbIE€ TEXHOJIOTHH.

[Ipu peanuzanuu y4eOHOI pabOThI IO OCBOCHUIO TUCIUILUIUHBI «MeTobl BhIpaIllUBaAHUS
KPHUCTAJJIOBY MCIIOJIb3YIOTCSI COBPEMEHHbIE 00pa30BaTeIbHbIE TEXHOJIOTUU:

-Oecena, TUCKYCCHs, MO3TOBOM HITYPM;

- nH(OPMAIIMOHHO-KOMMYHHUKALIMOHHBIE TEXHOJIOTHH;

- HCCIIeIOBATENILCKUE METOIBI B O0yUeHHH;

- IpobsIeMHOe 00y4eHue.

Ha mnaGoparopasie pabGoThl BeIHOCHUTCS oOkoyio 80 % wmarepuana H3JI0KEHHOTO B
nporpaMMe JUCHMILIMHBL OcTajbHas 4YacThb MaTepualla BBIHOCATCS JII CaMOCTOSITEIbHOIO
u3ydeHus. B KOHIIE KaX0T0 3aHATHS OaKalaBpaM MpeIsIararoTcst sl BBIIOJIHEHHS TBOPYECKUE
U HCCIENOBaTeNIbCKUE  3aJaHusi,  yrIyOssiomue M pacIiupsioliue — HU3ydaeMbld
MaTepraiMarepuai, pa3BUBAIONINe WHHOBAIIMOHHOE MBINIICHHE, a TaKXKe YMEHHE paboTarh ¢
NPUBJICUYEHHEM COBPEMEHHBIX WH(POPMALMOHHBIX TEXHOJOTMH. BbImonHeHWe 3THX 3agaHuit
00CyXJJaI0TCsl HACJIEAYIOIIUM 3aHATHH.

CamocrodrenbHas paboTa 1Mo AUCIUILTMHE BKIIIOYAET:

- CaMOTIOJITOTOBKY K y4EOHBIM 3aHSATHSM 10 KOHCTIEKTaM U Y4eOHOH JINTepaType;

- BBITMOJIHEHUE JIOMAIIHUX 3a/IaHUH (M3ydeHHe TEOPUU METO/I0B HCCIIEIOBAHU).



https://e.lanbook.com/book/93331
https://e.lanbook.com/book/93303
http://biblioclub.ru/index.php?page=book_view_red&book_id=446660

Jnst nun ¢ OrpaHM4EHHBIMA BO3MOXKHOCTSIMHU 370pPOBbs IIPELYCMOTPEHA OpraHU3aLMs

KOHCYJ’IBT&HI/Iﬁ C UCITIOJIb30BAHHUEM BHGKTpOHHOﬁ IIOYTHI.

4. OueHo4YHbIE CPeICTBA IJIS TEKYHIEr0o KOHTPOJISl YCIIeBAeMOCTH U NMPOMEKYTOYHOM

aTTeCTaluu.

~w

10.

11.

12.

4.1 ®oH OLIEHOYHBIX CPECTB /ISl MPOBeAeHNsI TEKYIIEro KOHTPOJIA.

[lepeueHb KOHTPOJIBHBIX BOIPOCOB

IIpuMeHeHHe KpUCTAJUIOB B TEXHUKE. DJEKTpUYEcKas IMoJsipu3a- Lus (dIeKTpudeckas
MHAYKIINS, HAIPSKEHHOCTh AJIEKTPUYECKOTO TOJIS B IUAIEKTPUKE; COOTHOLIEHUE MEXKITY
uHaykuuend D, nHanpspkeHHocThro moss E u monsgpusanmein P B aHM30TPOIHBIX
JOUBJIEKTPUKAX), MHUPOIEK- TPUKU (JIMHEHHBbIE M  HEJIMHEHHblE JUAJIEKTPUKH,
CETHETORJIEKTPUKHU; 3JIEKTPOONTHUECKUE SIBICHHUSA, JJEKTPOONTUYECKUE 3aTBOPBl U
MOJYJISI- TOPBI), TbE303JEKTPUICCKUM dDPEKT.

Cpena xpucramnuzanuu. Kpucramuzanuss B TBEpAOM COCTOSHUH (pacCTEKIOBBIBAHHUE,
NoJIMMOpP(HBIE TMPEBpaIICHHUs), KUAKOCTb— TBEpAOe (KpHCTALIM3AMs W3 paciuiaBa,
KpHUCTaJNIU3aLMs U3 PACTBOPOB, KPUCTAIIU3ALMS U3 ra30Boi (asbl).

JIBuoKyI1as cujia pocTa KpUCTAJIOB (XMMUYECKUM TOTEHIINAJ, BEIMYMHA [IEPECHIIIECHHUS).
[Ipoueccel 3apoabliieo0pa3oBanus. PakToOpbl, ONPENEIAIONINE 3a- POAbILICOOpA30BaAHUE:
yllenbHasl MOBEPXHOCTHAs 3Heprusi, pabora oOpa- 30BaHUs 3apOJbILICH, KPUTHYECKOE
NEPECHIILIEHNE, pa3Mep KPUTUYECKO- TO 3apojblllla, TOMOT€HHOE U TeTePOTreHHOE
oOpa3oBaHue 3apojblllieif, MeTacTabuiabHass M JaOwibHas 00JAacTH, NPUYMHBI
CYLIECTBOBaHMs Me- TacTa0MiIbHOM 001acTu. [legexTsl B KpucTauiax.

MexaHu3mbl pocTa KpPUCTAIO: JBYMEPHOE 3apojblilieo0pa3oBa- HHE, CIOHUCTO-
CHMPAJIbHBIN, HOPMAJIbHBII POCT, CTpOoeHHE MeX(Pa30BOil rpaHUIIb], KPA€BbIE U BUHTOBBIE
JIICIIOKalluK, BEeKTOp broprepca, nepuo- quueckue Lenu CBSA3U U OLEHKA TOBEPXHOCTHOMN
sHeprud, F, S u K-rpanu, reopus [xekcona.

3aBUCUMOCTh MEXJYy BEJIUYMHOM MepechlllleHuss ¥ MOpQojorueil KpUCTAJIOB:
orpyOiieHHe TpaHUllbl JKUJKOCTb—KpPUCTAI, COOTHOUIEHHE MEXKIY BEIMYUHON
NIEPECHIIIEHNsT W CKOPOCTBIO pOCTa, JIMMUTUpYIOLIas CTagus Ipolecca pocTa,
TG y3MOHHBIN M KHHETUYECKUN PEKUMBI PO- CTa KPUCTAJIIOB.

@azoBele auarpammbl. IlpaBmiio ¢a3 ['ub6ca. OIHOKOMIOHEHTHBIE CHUCTEMBI.
JIByXKOMITOHEHTHBIE CHUCTEMBbI (C MPOMEXKYTOUHBIM COEAMHE- HHUEM, IUIABSIIUMCS
KOHTPYJHTHO; C COEIMHEHUEM, TUIABSIIIUMCS UHKOH- TPY?HTHO; IUarpaMMbl C TBEPIbIMU
pacTBOpamH; MATh TUIIOB JuarpaMm o Po3eOymy).

3axBaT NIpHUMECEH: TOMOIEHHBIM, T'€TEPOreHHBIN 3axBaT, 30HApHas, CEKTOpHAJIbHAs,
CTPYKTypHasi HEOJHOPOJHOCTH, KO3(Q(UUHUEHTHl pac- 6 TMpeneneHuss MpuUMecu
(paBHOBECHBIH, CTATUCTUYECKUHN KOI(D(DUIIMEHTHI paciipeesieHus]).

Bnusinue nmpumeceil Ha mpoueccsl pocta U MOp(doIOru0 KpucTai- joB. Ponb cuibHO
a7ICOpOUPYIOIIEH MPUMECH.

ITponiecchl BBIpalMBaHMsS KPUCTAIJIOB M3 PACIUIaBOB: (M3MKO- XHMUYECKHE OCHOBBI
BBIpAlIMBaHM; MPOIIECCHI, BIUSIOLINE HA COCTaB pacliaBa; TepMUYECKas IUCCOLMALINS;
IIPOLIECCHI TEIUIONEPEHOCA, ONPEIEIIAIOIINE PAacpeAe/IiEHUE TEMIIEpATyp B pacIulaBe U
KpHUCTaie; MpOIecChl MaccomepeHoca. Merojabl ¢ OonbIIMM 00BEMOM  pacIulaBa:
Kupomnynoca, Yoxpansckoro, Crokbaprepa—bpumkmena; MeToasl ¢ Ma- JIbIM 00beMOM
pacmiaBa: BepHeilsisl, 30HHas MI1aBKa.

BripanuBanue KpuCTalJIOB M3 PAacTBOPOB: HHU3KO-, CPEJHE- M BBICOKOTEMIIEpaTypHBIE
pacTBOPBI, OCHOBBI BBIPAIIMBAHUS KPUCTAJUIOB U3 PaCTBOPOB, KPUCTAIITU3AIUS, IPABUIIO
BbIOOpa cr1ocoba KpUCTaIu- 3all1u.

Kpucrannuzanus u3 napoBoil ¢aspl: (U3MKO-XUMHUYECKHE 3aKO- HOMEPHOCTH pOCTa;
METO/IbI C MCIIOJIb30BaHNEM (PU3NUECKOM KOHJIEHCA- IIMU; KaTOJHOE PACIbUICHUE; METO/
MOJIEKYJISIPHBIX MYYKOB; METO/ 00b- eMHON MapoBOi (ha3bl; KpUCTAIIM3AIMS B TOTOKE
MHEPTHOTO Ta3a; Me- TOJbl KpUCTAIIIN3ALMHU C YIaCTHEM XUMHUECKUX PEeaKLIUi.



4.2 ®oHJ OLIECHOYHBIX CPEACTB AJIsl MPOBeIeHNs MPOMEKYTOYHOH ATTeCTALMH.
ATTecTanys 1o 3aluiieHHbIM JIA00paTOPHBIM paboTaMm.

OneHouHbIC CpeACTBA JUIsi WHBAJIWAOB M JIMII C OTPAaHUYCHHBIMH BO3MOXHOCTSMU
3JI0POBbSI BEIOMPAIOTCS C YUETOM MX UHIAWBUAYAIBHBIX IICUXO(DU3NIESCKAX OCOOCHHOCTEH.

— Tpu HEOOXOJUMOCTH WHBAIHMIAM U JIMIAM C OTrPAaHUYCHHBIMU BO3MOKHOCTSIMH
3JI0POBBS ITPEOCTABIISCTCS IOTIOJIHUTEIILHOE BPEMsI JJIsl TIOATOTOBKY OTBETA HA 3K3aMCHE;

— MPU MPOBEICHUU MPOIEYPHI OIICHUBAHUS PE3yJIbTATOB 00YUEHUS WHBAIHUOB U JIUII C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3JI0POBbBSI TPEIYCMATPUBACTCS MCIIOJIb30BaHUE TEXHHUYCCKHX
CPEICTB, HEOOXOAMMBIX UM B CBSI3M C UX MHIUBUIYaTbHBIMA OCOOCHHOCTSIMU;

— TIpU HEOOXOJAUMOCTH JIJIsl O0YYAIOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbSI
U UWHBAJIUIOB IIpOLEypa OICHUBAHUS pE3YJIbTaTOB OOYYEHHUS 10 AWCIMILIUHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Ipouienypa oleHUBaHUs Pe3yIbTATOB OOYYCHUS WHBAIUAOB U JIHMI] C OTPAaHUYCHHBIMH
BO3MOXKHOCTSIMH  3JIOPOBbSI 10 JTUCHUIUIMHE (MOIYJIIO) MpEeIycMaTpUBaeT IPEIOCTABICHUE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OrPAHUYCHHSIM WX 3J0POBbS M BOCIIPHUSATHUS
uHpopMmanuu:

JUts 11 ¢ HApYIICHUSIMH 3PCHUS:

— B I1e4aTHOU (hOpMe YBEIMICHHBIM HIPUPTOM,

— B (hopMe 3IEKTPOHHOTO IOKYMEHTA.

JlJist U1 ¢ HApYIIEHUSIMH CITyXa!

— B mieyaTHoOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B mieyaTHoOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETU3HPOBAH B 3aBUCUMOCTH OT KOHTHHTCHTA
oOy4aromuxcs.

S. IlepeyeHb OCHOBHOH M JONMOJHHUTEJILHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOH
JJIS OCBOCHM S JUCUMIIJIMHBI (MOIYJIsA).

5.1 OcHoBHasi 1UTEpaTypa:

1. Eropos-Tucmenko, FOpuit Knasauesnu Kpucramiorpadus u KpUCTAIIOXUMUS
[Texct] : yueOHUK Ui CTYJEHTOB BY30B, o0y4aromuxcs no crneruansHoctd "T'eonorus” / 0. K.
Eropos-Tucmenko ; [nox pex. B. C. ¥Ypycosa] ; Mock. roc. yu-T um. M. B. JlomoHocoBa, I'eou.
dax. - 3-e u3a. - Mocksa : Kuwxknsiii 1om "Yausepcuter", 2014. - 587 c. : un. - bubnumorp.: c.
583-587. - ISBN 978-5-98227-687-2.

2. bacanaes, }0. M. Kpucrannopusuka u Kpuctaiaoxumus [DIeKTpoHHbIH pecypc]
: yueOHoe mocobue / FO. M. bacanaeB ; MunucrepctBo oOpa3zoBaHusi U Hayku Poccuiickoit
Oeneparun, denepanbHOe TOCYAAPCTBEHHOE OIOJDKETHOE 00pa30BaTeNbHOE YUPEKICHUE
BbICIIETO MpodeccrnoHabHOTO 00pa3oBaHus «KeMepoBCKUM rocy1apCTBEHHBI YHUBEPCUTET. -
Kemeposo : KemepoBckuil rocygapcTBeHHbIN yHUBEpcUTeT, 2014. - 403 c.
http://biblioclub.ru/index.php?page=book_red&id=278304.

3. Miomnnep, Yaspux CtpykrypHas Heopranudeckas xumus [Teker] / V. Miomnep ;
nep. ¢ aurt. A. M. Camoitnoa, E. C. Pem6e3b1 mon pen. A. M XosuBa. - JlonronpyaHsii :
Wnremnekt, 2010. - 351 c. : un. - bubnumorp.: c. 331-337. - ISBN 9785915590693. - ISBN
9780470018644.



http://biblioclub.ru/index.php?page=book_red&id=278304

JU1g OCBOEHMS AMCUMILIMHBI MHBAJIMAAMU U JIMIIAMUA C OTPAaHUYEHHBIMU BO3MOXKHOCTSMU
3I0pOBbsSl MMEIOTCSI M3JAaHUS B IEKTPOHHOM BHUJE B 3JIEKTPOHHO-OMOIMOTEYHBIX CHUCTEMax
«Jlanp» n «Opaii».

5.2 JlonosiHuTeIbHAS JIATEPaTypa:

1. ['orrurraity, ['tontep. @U3MKO-XMMUYECKHE OCHOBBI MatepuasnoBeaeHus [ Tekcr] :
[yaeonoe mocobue] / I'. I'ortmtaiin ; nep. ¢ anra. K. H. 3omnorosoit, JI. O. Yapkuna nox pex. B.
[1. 3nomanoBa. - M. : BUHOM. JlaGoparopust 3nanuii, 2011. - 400 c. : wn. - (Jlyummii
3apyOeXHBIN yueOHUK). - bubmumorp. : ¢. 375-383. - ISBN 9785947747690. - ISBN 3540401393.

2. UynpynoB, Esrenuii BnagumupoBuu OcnHoBbel Kpuctamiorpapuu [Tekcr]
yaeOHMK 1711 ctyaeHToB By3oB / E. B. Uynpynos, A. ®. Xoxmos, M. A. ®angnees. - M. :
®duzmatiut, 2006. - 500 c. : wi. - bubnuorp. : ¢. 499-500. - ISBN 5940520601.

3. ApramoHoB, BsidecnaB AnekcanapoBuu ['pymmbl U UX NPUIOKEHUS B (HU3HUKE,
xumuH, kpuctamorpaduu [Teker] : yaeOHOe mocobOue At CTyaeHTOB By30B / B. A. ApTaMOHOB,
0. JI. CnoBoxotoB. - M. : Axamemus, 2005. - 510 c. - (Beicmee mnpodeccuoHabHOE
obpa3oBanue. EcrectBennbie Haykn). - bubmumorp. : c. 498-503. - ISBN 5769521376.

VYka3zaHHass OCHOBHasi Juteparypa umeercss B Oubnmorexke KyOI'Y B mocratounom
KOJIMYECTBE.

5.3. [lepuoauveckue M3IaHusA:

1. Kypuan: "KBanToBasi 35MeKTpoHHKA" - BEAYIIMHA POCCUUCKHI HAy4HBIN €XKEeMECSUHBIH
KypHaJI B 00JIaCTH JIa3€POB U UX NMPUMEHEHHH, a TaK)XKe 10 CBSI3aHHBIM C HUMHU TEMATHUKaM:
nasepHas (U3MKa U TEXHHUKA, HEJIMHEHHas ONTHKA , JIa3epHbI TEepPMOSIEPHbIN CUHTE3,
BOJIOKOHHAsl M WHTETpaJibHas ONTHKA, BO3JCHCTBHE JIA3€PHOTO M3JyYEHHUS Ha BELIECTBO,
Ja3epHas Ija3Ma, onThuueckas oopaboTka U nepenada HHGOpPMALUU, KOTEPEHTHOCTh U Xaoc,
Ja3epHble TEXHOJIOTHH, HAHOTEXHOJIOTHH, na3epHas MEIUIMHA u
ononorus(http://www.quantum-electron.ru).

2. Kypuam:Applied Physics B: Lasers and Optics IleuaTHbIil pelieH3UpYeMBbIil JKypHAIL.
Temaruka: nasepHas (Gu3MKa; JUHEWHAas W HENMHEIHAs ONTHKA; CBEPXOBICTPHIC SIBICHUS,
OTITHYECKHE MaTepHaibl; KBaHTOBas ONTHKA,; naszepHast CIIEKTPOCKOITHSI
(http://www.springer.com/physics/journal/340?cm_mmc=sgw-_-ps-_-journal-_-00340)

6. Ilepeyenr pecypcoB  HHG(POPMANMOHHO-TEJEKOMMYHUKANMOHHON  ceTH
«HTEepHET», HEOOXOAMMBIX VISl OCBOCHUS JUCIUILJIMHBI (MOAYJIS).

1. Caiit HayuHoil OumOMMOTEKHM CcHOUpCKOro (enepaJbHOrO  YHHBEpPCHTETa
http://files.lib.sfu-kras.ru/ebibl/umkd/94/

2. Caiit coJiepKaluii CIpaBOYHbBIE JIaHHbIE pas3INYHbIX
kpuctaios:http://refractiveindex.info/.

3. http://www.lebedev.ru.

4. http://www.gpi.ru.

5. http://www.polyus.msk.ru.

7. MeToauveckne yKazaHusi AJs1 OOy4YAalOUIUXCH IO OCBOCHHIO MCHUILIHHBI
(Monmy.Jist).

ConpoBoXKJIeHHE CaMOCTOSITENIbHOM pPabOThl CTYJIEHTOB OPTaHM30BAHO B CIEIYIOIIUX
dbopmax:


http://www.quantum-electron.ru/
http://www.polyus.msk.ru/

— odopMmIIeHHE OTYETOB T10 JIAOOPATOPHBIM pabOTaM U MOJATOTOBKA K YCTHOW MX 3aIlIUTE;

— YCBOEGHHE, JOTIOJHEHHWE W BHHKAHHME B pa30HMpacMble pa3lenbl TUCHUIUIHHBI TPU
MOMOIIY 3HAHUN TIOJYYaeMBIX 110 CPEICTBOM M3YUEHUS] pEKOMEHIYEMOH JINTEPATYPHI;

— KOHCYJBTalliM, OPraHU30BaHHBIC U Pa3bsICHEHUS MPOOJIEMHBIX MOMEHTOB MpH
CaMOCTOSITEIbHOM HM3Y4YeHHMH TE€X WJIM MHBIX aCEeKTOB pa3JesioB ycBamBaeMoW HMH(OpMaIuu B
JVCIIATUTHHE.

B ocBOeHMHM MUCIMITIIMHBI WHBAIWJAMH M JIMLIAMH C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU
3I0POBBSl OOJIBIIIOE 3HAYCHUE HMMEET WHIAWBUIyallbHas ydyeOHash pabora (KOHCYJIbTAlMHM) —
JIOTIOJTHUTEILHOE pa3bsiICHEHNE YIeOHOro MaTepuaia.

WupuBuayanbHble KOHCYJBTAllMM IO MPEIMETY SBISIOTCS BaXKHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHIWBUAYAIN3aUU OOYUYEHHS U YCTAHOBJIEHUIO BOCIHTATEIBHOTO KOHTAKTa
MEXIy MpernojaBaTesieM W OO0YyYaroIUMCS HMHBAJIHIOM WM JIMIIOM C OrpaHUYCHHBIMHU
BO3MOYKHOCTSIMH 3/I0POBBSI.

8. llepeuenb MHGOPMALMOHHBIX TEXHOJIOTHI, HCIOJIb3YEeMBbIX NPH OCYLIEeCTBICHHH
00pa30BaTeJbLHOI0 MPOLECcca MO AUCHUIIHHE (MOIYJII0).
8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHHA.

WudopmanroHHbIe TEXHOJIOTHH - HE MPETyCMOTPEHBI.
8.2 IlepeueHb HEOOXOAMMOI0 MPOTrPAMMHOIO 00eCTIeYeHUs].

8.3 Ilepeyennb HHPOPMALMUOHHBIX CHIPABOYHBIX CHCTEM:

1. CnpaBouno-nipaBoBas cuctema «Koucysprant [Timtoc» (http://www.consultant.ru)

2. DnexrponHas oubnmmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)

3. Caiit, comeprKallinii CripaBOYHbIC JAHHBIC PA3THYHBIX KPUCTAJUIOB MCIOIb3YEMbIX IS
na3epoB: http://refractiveindex.info/.

9. MarepuajabHo-TexHUYecKass 0a3a, HeoOXxoauMmasi sl  OCYLIeCTBJIEHUS
00pa30BaTeILHOIO MPOLECCa MO0 AUCHHUILINHE (MO1YJII0).

No Bz pabor MartepuanbHO-TeXHUYECKOe 0OecriedeHne JUCIUITITNHBI
(MOyJs1) M OCHAIIEHHOCTD
1. 3aHATHS TEKIMOHHOTO | Y4eOHas ayuTOpHs ISl TIPOBECHHS 3aHATHH JIEKITHOHHOTO
THIa tuna ayz. 148C, ocHalieHHas Ipe3eHTallMOHHON TEXHUKON
(mpoexTop, 3KpaH, HOYTOYK) U COOTBETCTBYIOIIUM
nporpamMmmMHbeIM obecnieuenuem (I10).

2. JlaGopatopHbie paboThl | YueOHas ayAuTOpus sl POBECHUS Ta00PAaTOPHBIX paboT
ayn. 320C, 131C ocHateHHOE J1abOpaTOPHBIM
000pyTIOBaHUEM.

3. I'pynnossie Aynuropus Ne 209C

(MHIUBUyaTbHBIC)
KOHCYJIbTallUH
4. Texymuii KOHTPOIIB, Aynuropus Ne 209C
MIPOMEXKYTOUHAsS
aTTecTanus
5. CaMocTrogTenbHas Kabuner nns camoctosarensHoi pabotsl 208C, 204C, 205C
paboTta OCHAIIICHHBI KOMITBIOTEPHON TEXHUKOM C BO3MOKHOCTBIO
NOJKIIIOUEHUs K ceTu «HTepHeT», mporpaMMoil SKpaHHOTO
YBEIMYEHUS M 00eCTICUeHHBIN IOCTYIIOM B JIEKTPOHHYIO
MH(OPMAIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.



http://www.consultant.ru/
http://www.elibrary.ru/

