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1 Hean u 3aga4u M3yYeHUsI TUCUUTLTHHBI (MOTYJIsT).
eab ocBOeHMS JUCHMILIHHBI.

Vyebnas aucuurmHa «MeToJbl BBIPAIIMBAHUS KPUCTAJJIOBY» CTABUT CBOEH I1IEJIBIO
chopmupoBarh y OakajaBpOB MPEICTaBICHUE OO0 OCHOBHBIX IOHSATHSAX, SBIICHUSX, 3aKOHAX H
METOJIaX CHEIUAIBHOTO pasfena Kypca (U3WKH, a TAaKKEe NPHUBUTh HABBIKUA TMPAKTHUYECKUX
pacyeToB U 3KCIIEPUMEHTAIIBHBIX UccaenoBanuil. Paznen «MeTobl BeIpalllMBaHUs! KPUCTAIIIIOBY
3aHMMAaeT BaXHOE MECTO B cHCTeMe ¢u3n4eckoro oOpa3oBaHus. Bo-TepBbBIX, OH Jdaer
MPEJICTAaBICHHE O (PU3NYCCKUX METOJaX HMCCIEIOBAHUS ONTHYECKHX MaTepuanoB. Bo-BTOPHIX,
3TOT KypC CO3AaeT HEOOXOAUMYIO OCHOBY JUISl POJABHKEHUS B 00J1aCTh KBAHTOBBIX SIBJICHHUI U B
JIPYTHE CIEIUAIBHBIC pa3eibl (U3NUKH.

1.2 3amayu IMCHUILIAHBIL.

— CHHTE3 M UCCJIEJOBAaHHE CBOMCTB JIa3ePHBIX CPE U peau3alus HEKOTOPhIX U3 HUX Ha
MPAKTHKE;

—oByNazcHue (YHIAMEHTAJIbHBIMH NPUHIWIIAMH W METOJaMH pEIIeHUS HayYHO-
TEXHUYECKHX 33/1aY;

— (opMHpOBaHUE HABBIKOB 10 MPUMEHEHUIO TOJIOKEHUH (yHIAMEHTAIBHOW (U3UKU K
IrPaMOTHOMY HAay4YHOMY aHaJIU3y CHUTyaluH, C KOTOPbIMH (PU3MKY HPUXOIUTCA
CTaJIKUBATHCSI TIPH N3YUYEHUH HOBBIX SBJICHHIA;

— npruoOpeTeHNe HaBbIKOB AKCIIEPUMEHTANIBHBIX UCCIIEIOBAHUN;

— (hopMHUpOBaHKE Y CTYACHTOB OCHOB €CTECTBEHHOHAYYHOM KapTHHBI MUPA.

1.3 MecTo TUCHUILIAHBI (MOYJIsI) B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl.

«MeTonbl BBIpAIIMBAHUS KPHUCTAIUIOB» SBJSETCS 00S3aTeIbHONM TUCIUTUIMHOM
Hanpasnenuss 03.03.02 - «pusukay. B 1mukie oOmedusnueckux —IUCHUTUIMH
HEOOXOIUMBIMH  TIPEANOCHUIKAMHU  SIBJISIIOTCS  3HAaHME OCHOB  KpHCTayuiorpaduw,
KPUCTAJIOXUMUH,  KPUCTAIOPU3UKH,  KBAaHTOBOM  DIEKTPOHUKH U (DU3HKHU
KOHJICHCUPOBAHHOTO COCTOSIHHSI.

B cBoro ouepenn, pazaenbl AUCIUIUIMHBI «METOBI BBIPAIIMBAHUS KPUCTAIIOB)
COCTABJISIFOT HEOOXOIMMYIO OCHOBY JIJISl YCIICIITHOTO M3yUYEHUS DIICKTPOIUHAMUKH, (DU3UKH
KOHJICHCUPOBAHHOTO COCTOSIHMSI BEILIECTBA M CIUIOIIHBIX Cpel, a TaKKe KBAHTOBOMU
MexaHuKH. B 1ukie oOmedu3ndeckux JUCIUIUITMH HEOOXOIUMBIMHU TMPEANOCHIIKAMU
SBIIAIOTCS 3HAHUE OCHOB KJIACCUYECKOW MEXaHUKHU, MOIEKYIIpHOH (QU3UKU U
CHeNUaIbHON TEOPUU OTHOCUTEIHLHOCTH.

1.4 TlepeueHb IJIAHUPYEMBIX Pe3yJIbTATOB 00yUeHHsI MO0 JUCHUIINHE (MOAYII0),
COOTHECEHHBIX C IUIAHNPYeMBbIMH Pe3yJIbTATAMH OCBOEHHS 00pa30BaTe/bLHOM
NpOrpamMmbl.

W3yuenne naHHOM y4eOHOM AMCUUIUIMHBI HANPABICHO HAa (POPMHUPOBAHUE Yy OOYUAIOIIMXCS
po¢eCCHOHATIBHBIX KOMIIETEHIUH



No Wnpnexc | Conepxanue B pesynbpraTe uszydeHus y4eOHOM TUCIUTUTUHBI
} KOMIIET | KOMOETeHIUH (Win e€ | 00yJaromuecs T0JKHbI

AL SHIIMM | YacTH) 3HATH yMeTh BJIa/IeTh

1. IK-1 CnocoOHOCThIO COBPEMEHHYIO MOJI30BATHCS COBPEMEHHBIMH
HCIIOJIb30BATh anmaparypy Juis | COBpPEMEHHOM METOIaMU
CHEIHAIM3UPOBAHHbIC | cyHTE3a U TEXHUKOM UCCIIETIOBaHUM
3HaHUA B O0NACTH | ycenenoBaHus TUIs KOHJICHCUPOBaH
(bU3MKY 1J11 OCBOCHHS KPHCTAILIOB buznueckux HOTO COCTOSIHUSA
PO UITBHBIX UCCJIEIOBaHUM
(buznuecKux
TUCTIUTLTAH

2. [1K-2 CocoOHOCTEIO [TpuntUIBI MIPUMEHSTh Meroaukoi
IIPOBOJIUTH paﬁOTH COBPECMCHHBIC IIPUMCHCHUSA

Hay4yHbIe COBPEMEHHBIX npudopbI COBPEMEHHBIX
UCCleJOBAHMS M3MCPUTCIIHHBIX ST pubOpOB ISt
B U30paHHOM npr6opos usnyecKnx nenen pocrta
o0IacTu HCCICOOBAaHUU. KpHCTAJIIIOB.
AKCIIEPUMEHTAIBHBIX
u (vm)
TEOPETUUECKHUX
(buznuecKkux
HCCIIEIOBAHU I c
MIOMOILBIO
COBPEMEHHOMN
puOOpHOI 6a3bl.

3. OIIK-3 | CriocoOHOCTBIO MPaKTUYECKOE PabGorath ¢ | Meromamu
UCIOJIb30BATh WCIIOJIb30BAHUE | M3MEPHUTENIBHBIM | OTIPEIEICHUS
6a30BbIe COBPEMEHHOM W, BBIMOHSs | TAPaMEeTpoB
TEOpEeTUYECKHe M3MEPUTENBHOM | 1heGopanus Ta3epHBIX
SHAHUS TEXHHKH. TeX HIKA MaTepHaJoB.
yHmamenTabHbIX 0€30IaCHOCTH.
paszznenoB oO0mie u
TEOPETUYECKOMN
(bU3MKKN IS pelieHus
po¢eCCuOHATBHBIX

3a7a4




4, [IK-5 Cnoco6HOCTBIO COBpPEMEHHBIE

I10JIb30BaTbCA METOIaMHU
COBPEMEHHBIMHU
p 006paboTKH,
MeToAaMu 00paboTKH,
aHaimza U
aHaym3a u CHHTE3a
CHHTE3a (PU3NIECKOI dusHUecKoil
HHpOpMaLUH B| undopmarnuu B
n30paHHOM 00JacTH 136paHHOI
(dbu3mIecKux obnactu
HCCIIE0BAHUI (bU3UIECKUX
HUCCIEeOBaHUN

PUMCHSITh METOITaMHU
COBpPEMEHHBIE 00paboTKH,
METO/TBI aHaM3a u
00paboTKH, CHHTE3a
aHaJIM3a u | pusznueckoi
CHHTE3a uHpOpMAIMH B
usnyeckoit n30paHHOI
uHpopMaruu B | 001acTH
W30paHHOM busnveckux
obnactu HUCCIEOBAHU I
bu3IIEeCKUX

HCCIEA0BaHUM

2. CTpyKTYypa H cojiep:KaHue TUCIUIIIHHBI.

2.1 PacnpeneneHnue TPyI0EMKOCTH THCHUTIMHBI 0 BUIaM PadoT.
OObmas Tpyno€MKOCTh AUCHMILTUHBI cocTaBisieT — 3 3ad.en. (108 __ waca), ux
pacripeziesieHue 1o BujaaM paboT mpeicTaBiieHo B Tabuuile (0 cmyodenmos ODO).

Bun yuebHoit pabotbl Bceero | Cemectpsl (4achl)
4acoB
5
KonTtakTHasi padora, B TOM 4HCJIE: 92,2 92,2
AyauTopHble 3aHATHSA (BCEro): 52 52
3aHATHS JEKIMOHHOIO TUIIA 18 18 -
JlaGopaTopHbIe 3aHATHS 34 34 -
3aHsATHSI CEMUHAPCKOI0 THIA (CEeMUHAPBI, IPAaKTUUECKHE
3aHSTHS) ) ) i
WNuasn koHTaKTHAsI padora: 14,2 14,2
Kontpons camocrosarensHoit padotsr (KCP) 14 14
[Tpomexxyrounast arrectanus (MKP) 02| 02
CamocTosiTe1bHasi padoTa, B TOM YHCJIe: 418 | 418
IToaroroBka K TEKyIIEMY KOHTPOJIIO 41,8 | 418 -
KonTpoJns:
[ToaroroBka Kk 3K3aMeHy - -
O01as Tpy10eMKOCTh qac. 108 | 108 -
B TOM 4YHCJI¢ KOHTAKTHAasA 522 | 522
padora
3a4. efl. 3 3

2.2 CTpyKTypa AMCUHUILIUHBI:

Pacrnipenenennie BU10B yueOHOM pabOThI U UX TPYJOEMKOCTH O pa3fiesiaM AUCIUILITUHBL.

Pazpenbl nucturuiMHbl, U3y4aemMbie B 5 cemecTpe (ouras ¢popma)

KomnaecTBo yacoB

Breaynuro
AynutopHas
pHast
Ne HaumenoBanue pazaenos Bcero pabora
pabota
J |113| JIP CPC
1 2 3 4 |5 6 7




Beenenue B yuenue o (ha30BbIX paBHOBECHSIX H POCT 20| 3
kpuctayoB. ®a3zoBbie paBHOBecus. (OCHOBHbBIE
1. |Tumel auarpaMM COCTOSHUSL JBYXKOMITOHEHTHBIX 6 6
cucreM. OCHOBHbIE METOABI POCTa KPUCTAJUIOB U
CHHTE3a CTEKOJ.

®a30BbIC paBHOBECHS B IByXKOMIIOHEHTHBIX 20| 3
cucTemMax . lnarpamMmebl co- CTOSIHUS cHcTeM 0e3

npeBpalieHuii B TBepaon (aze. Juarpammsr 6 12
COCTOSIHHSI CUCTEM C KpUCTAJLTU3aIuei
00pa3yromuxcs CoeAMHEHUH.

JlnarpamMmbl COCTOSTHUSI CUCTEM C TBEPIBIMU
pacTBopamu

Poct kpucrtaninoB u CHHTE3 CTEKOJI U CUTAJLIOB . 20| 3

3. |TeXHOJOrMYeCKHE METO B TIOJYUEHUS KPHUCTAILIOB. 8 6
TexHONOrnYecKne METOAbl TMOITYYEHHUS CTEKON H
CHUTAJJIOB

Pentrenosckue HCCJIEJOBAHUS KpHUCTaJJIOB 1201 3
4. |PentreHoga3oBblii aHATH3. 6 6

PeHTreHoCTpyKTYpHBI aHAIIN3 20| 3
5. |PeHTreHOCTPYKTYPHBIH aHAIN3. MeTo I OIMIAPOB 4 6
Boponoro-/lupuxie
6. |Meton YoxpasibCcKOTro 8 3 4 5,8
Hmozo no oucyuniune: 18 34 41.8

[Tpumeuanue: JI — nexuuu, 113 — npaktudeckue 3aHatus / cemuHapsl, JIP — mabGopatopHbie

3anstusa, CPC — camocrosTensHas padoTa CTyIeHTa
2.3 Copep:xanue pa3iej0B TUCHUILINHBI:
2.3.1 3aHATHS JEKIHOHHOI0 THIIA: HE MPETYCMOTPEHBI.

2.3.2 3aHATHS CeMHHAPCKOI0 THIA: HE ITPEeyCMOTPEHBI.

2.3.3 JlaGopaTopHbIe 3aHATHS.

dopma

No HaunmenoBanme nabopatopHbix paboT TCKYILEro

KOHTPOJIS
1 3 4

1. |dazoBble AUArpaMMEI. Otuer o

nabopaTopHOI

pa0ore.

2. |Da30BbIe paBHOBECHS B IBYXKOMIIOHEHTHBIX CUCTeMax . Jluarpammel co- |OT4eT 1o

CTOSIHUSI CUCTEM. naboparopHoit

pabore.

3. |TexHomornueckue METObI MOTYUYEHUSI KPUCTAIIIOB U CTEKOJL. Otuer no

nabopaTopHOH

pabore.

4. |Pentrenoda3oBslii aHAIN3. Otyet mo




1abopaTopHOii
pabore.

5. |PeHTreHOCTpYKTYpHBIN aHAIU3. Ortuer o
nabopaTopHOI
pabore.

6. |Merox YoxpanbCKoro. Ortyer 1o
nabopaTopHOI
pabore.

2.3.4 IlpumepHasi TeMaTMKa KYpPcoBbIX padoT (nmpoexkToB) Kypcossie paboThl - HE
IPEyCMOTPEHBI.

2.4 TlepeyeHb YyueOHO-MeTOANYECKOT0 OOecedeH s IJIs1 CAMOCTOSATEILHOM
padoThl 00y4YarOIIUXCS 10 JUCHUILIMHE (MOAYJII0)

[Tepeuens yueOHO-METOAMYECKOTO 00CCIICUYSHUS TUCITUTUIAHEI 10

No Bux CPC "
BBIIIOJTHEHUIO CAMOCTOSITEIbHOM PabOThI

[IpopaboTka
1 | rTeopermueckor
0 Marepuana

Metoanyeckie pPEeKOMEHIAIMH TI0 OpPraHW3alydd CaMOCTOATEIBHOM
pabotsl crynentoB, ®I'BOY BO «Ky6I'Y», 2012. - 33 c.

1. bymenesa F0.M. Kak npaBunsHO HanucaTh pedepar, KypcoByro u
IU- IUJIOMHYKO paboTel: VYuebHoe mocobue g OakanaBpoB
[DnekTpoHHBIH pecypc]: yueb. mocodbue — DIeKTpoH. 1aH. — M.: Jlaimkos
n K, 2016. — 140 c.

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

2. KysnenoB U.H. Pedepatbl, KypcoBble U IUILIOMHBIE PabOTHI.
Meroanka moAroToBKU U oopMileHus [ DIEKTPOHHBIN pecypc]: yueO.
nocobue — JaexTpoH. naH. — M.: Jlamkos u K, 2016. — 340 c.
https://e.lanbook.com/book/93303.

Boeuterxannna A.O. JlenoBble U HayyHbIE TPE3EHTALIMH [ DIIEKTPOHHBIN
ITogroroska | pecypc]: yueOHoe mocobue — DnekTpoH. naH. — M., bepnun: J{upekt-
3 | npesenramuu o | Meaua, 2016. — 115 c.

Teme pedeparta | http://biblioclub.ru/index.php?page=book_view_red&book_id=446660

Y4eOHO-MeTOoIMYeCKHe MaTepHalibl ISl CaMOCTOSTENIbHOW paboThl OOydarommxcs u3
Yrciia HHBAJHJIOB M JIMII C OTPaHUYEHHBIMU BO3MOXXHOCTSIMH 3710poBbsi (OB3) mpenocraBisitorest
B (hopMax, aanTHPOBAHHBIX K OTPAHUYEHHSIM HX 3JJOPOBBS M BOCIIPHUITHS HH(DOpMAIIHN:

Jljig U1 ¢ HapyIIeHUSIMH 3PEHUS:

— B TIeYaTHOM popMe YBEITUICHHBIM MIPUPTOM,

— B (popMe 2IIEKTPOHHOT O TIOKyMEHTA,

— B (opme ayamodaiina,

— B IIe4aTHOM opMe Ha si3bIke bpaits.

JIyig U1 ¢ HapyIICHUSMHU CiyXa:

— B Ie4aTHoi (opme,


http://biblioclub.ru/index.php?page=book_view_red&book_id=446660
http://biblioclub.ru/index.php?page=book_view_red&book_id=446660

— B (hopMe PIEKTPOHHOTO IOKYMEHTA.

JIst UL ¢ HapyHIISHUSIMH OTTIOPHO-/IBUTATEILHOTO amlapara:

— B mieyaTHoM opme,

— B (popMe 2IeKTPOHHOTO TIOKYMEHTa, — B (hopMme ayaunodaiina.

JlaHHBII TIepedeHb MOXKET OBITh KOHKPETH3MPOBAaH B 3aBHCUMOCTH OT KOHTHHICHTA
o0yyJaroumxcs.

3. Oopa3oBaTe/ibHbIE TEXHOJIOTHH.

[Tpu peanuzanuu yaeOHOI pabOTHI IO OCBOCHUIO AUCIUILIUHBI «METOIbI BhIpAIliBaHU
KPHUCTAJJIOBY MCIIOJIb3YIOTCSI COBPEMEHHbIE 00pa30BaTeIbHbIE TEXHOJIOTUU:

-Oecea, TUCKYCCHs, MO3TOBOM HITYpM;

- UH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH; -

HCCIIeI0BAaTEIbCKUE METO/Ibl B 00yYeHUH; - TIpoOIeMHOe 00yUeHHE.

Ha naGoparophsie paboTsl BeIHOCUTCS 0K010 80 % MaTepuana U3J105KeHHOI0 B IIPOrpaMMe
qucuuiuinHel. OcTanbHas 4acTh MaTepualla BBIHOCATCS JUIsl CaMOCTOSTENbHOIO U3ydeHus. B
KOHIIE KaXJ0ro 3aHATHS OakajaBpaMm MpeajiaratoTcsl ISl BBIIOJIHEHHS TBOPYECKUE U
UCCIIEI0BATEIbCKUE 3a/laHus, YIIIYOJSIONIME U pacIIupsIolIie U3ydaeMblii MaTepuaiMaTepuall,
pa3BHUBAIOIIME HHHOBAIL[MOHHOE MBIIUIEHUE, a TaKXe YMEHUEe pabdoTaTh C IPUBJICUYECHUEM
COBPEMEHHBIX HMH()OPMALMOHHBIX TEXHOJIOTUH. BbINonHeHue 3TuUX 3aJaHuil  0OCYXKIAIOTCS
HaCJIEYIOIIUM 3aHATHH.

CamocrodTenbHas paboTa 1Mo JUCIUITIIMHE BKIIOYAeT:

- CaMOMNOJTOTOBKY K Y4eOHBIM 3aHATUAM IO KOHCIEKTaM H

yueOHOM TuTeparype; - BHIIOJHEHUE JOMAIIHUX 3a/1aHui (M3y4eHHe

TEOPHH METOJIOB UCCIIEI0OBaHUM).

JUia 1y ¢ OorpaHUYEHHBIMH BO3MOKHOCTSIMM 3/I0OPOBBSI NMPEAYCMOTpPEHA OpraHU3alus
KOHCYJIBTAIMM C NCIIOJIb30BAaHUEM JIEKTPOHHOH MOYTHI.

4. OueHoYHbIe CPEACTBA /IS TeKYIIero KOHTPOJISA YCIIeBAeMOCTH U NPOMEKYTOYHOM
aTTecTaluu.
4.1 ®oH/1 OLIeHOYHBIX CPEACTB /1Jisl IPOBeAeHUs TEKYIero KOHTPOJIs.

[IepeyeHb KOHTPOJIBHBIX BOIIPOCOB

1. TlpumeHeHHE KPHUCTAJUIOB B TEXHHUKE. DJIEKTpUYecKas MoJsipu3a- Lus (AIeKTpuyecKas
MHIYKLUS, HAIPSDKEHHOCTD JJIEKTPUYECKOTO OIS B IUDJIEKTPUKE; COOTHOLLIEHUE MEXKIY
nHayknued D, HampsokeHHocThrO Tosii E m momsipusanumedt P B aHM30TpONHBIX
OUDJIEKTPUKAX), MUPOWIEK- TPUKA (IMHEWHbIE M  HEIUHEHHBIE JUDJIEKTPHKH,
CCTHETODJICKTPUKH; DJIEKTPOONTHUYECKUE SIBICHHSA, DJIEKTPOONTHYECKHE 3aTBOPHI U
MOJTyJIsI- TOPBI), TbE30IEKTPUUECKHH P PEKT.

2. Cpena kpucraumzauui. Kpucrtamimsanus B TBEPIOM COCTOSIHMM (PacCTEKJIOBBIBAaHUE,
NOTUMOpP(HBIE TPEBPALICHUSA), KUAKOCTh— TBEpAOe (KPUCTAUIM3ALUS U3 paciasa,
KpHUCTaJIM3alMs U3 paCTBOPOB, KPUCTAIUIN3ALUS U3 ra30BOM (asbl).

3. JIBmkymas cuia pocta KpUCTAJIOB (XMMUUECKUH MOTEHIUAI, BETUYNHA TTEPECHILICHHS).



4. Tlpoueccs! 3apozpliieoOpa3oBanus. GakTopel, ONpeAeAIOIINe 3a- POblIe00pa3oBaHue:
yaelbHasi TOBEPXHOCTHAs >HEprusi, pabora oOpa- 30BaHMs 3apOAbIIICH, KPUTHUECKOE
IIEPECHILICHNE, pPa3Mep KpPUTHYECKO- TO 3apojbllla, TOMOI€HHOE M TIE€TEepPOreHHOe
oOpa3oBaHHMe 3apoJbllicd, MeTacTaOwibHas W JabuibHas O0JACTH, TPUYUHBI
CYIECTBOBaHUS Me- TacTaOMiIbHON o0nacTu. JlegeKTsl B KpucTauiax.

5. MexanusMbpl pocTa KpUCTAJUIO: JBYMEPHOE 3apojbllieoOpa3oBa- HHE, CIOUCTO-
CIMpPaJIbHBINA, HOPMAJIbHBIN POCT, CTpOEHUE MeX(pa30BOM I'PaHULIbl, KPAaeBble U BUHTOBBIE
JMCIIOKalluK, BEKTOp broprepca, nepuo- 1UYecKue LEnu CBSI3U U OLIEHKA [TOBEPXHOCTHOM
suepruu, F, S u K-rpanu, Teopus JlxekcoHna.

6. 3aBHCHMOCTH MEX]y BETUUNHON MEPECHIICHUS U MOP(HOJIOTHEH KPUCTAIUIOB: OTpyOJIeHHE
IPaHULbl JKUJKOCTb—KPUCTAILI, COOTHOUIEHHE MEXJy BEJIMYMHOW MEepechIlIeHUs U
CKOpPOCTBIO pOCTa, JIMMUTHPYIOIIAs CTaausl TMpouecca pocrta, AUGQPY3HOHHBIH U
KMHETHUYECKUI PEXUMBI PO- CTa KPUCTAILIOB.

7. ®azosbie guarpammbl. [IpaBuno ¢a3 ['mb66ca. OTHOKOMIOHEHTHBIE CHCTEMBI.
JIByXKOMIIOHEHTHBIE CHUCTEMbI (C TPOMEXKYTOUYHBIM COEIMHE- HHUEM, IUIaBSLIUMCS
KOHTPY?HTHO; C COCMHEHUEM, TUIABSIIUMCS WHKOH- TPY?HTHO; AUAarpaMMbl C TBEPIbIMU
pacTBOpam; MATh THIOB 1uarpamMm o Pozedymy).

8. 3axBaT mnpuMmeceil: TOMOreHHBbIH, I'€TEPOreHHBIH 3aXBaT, 30HApHas, CEKTOpHUallbHasd,
CTPYKTYpHasi HEOJHOPOJHOCTH, KO3(pGUIMEHTHl pac- 6 MpeneneHus NpuUMecH
(paBHOBECHBIH, CTATHCTUYECKUN KO3(DPULIMEHTHI pacripeieneHus).

9. BrnumsHme mpuMeceil Ha MPOILECCH pocTa U MOPQOJIOTHIO KpUCTal- JIOB. Poib CHIIBHO
azicopoupyrouiei mpuMecH.

10. ITporecchl BBIpAIMBaHHUS KPUCTAJUIOB W3 PACIUIaBOB: (U3UKO- XUMHYECKHE OCHOBBI
BBIpAIlMBaHU; MPOLECCHI, BIAMSIONIME HA COCTAaB PacIulaBa; TepMHUUYECKash JUCCOLMALIUS;
MIPOLIECCHI TEIUIONEPEHOCa, OMpPENESIONINe paclpeleieHue TeMIIEpaTyp B paciulaBe U
KpHUCTaJle; MpoIecchl MacconepeHoca. MeToasl ¢ 0ojibplIuM 00BEMOM  pacIulaBa:
Kuponynoca, Yoxpansckoro, Ctokbaprepa—bpumxkmena; MeTopl ¢ Ma- JbIM 00BEMOM
pacrinaBa: BepHeiins, 30HHas MjaBkKa.

11. BelpamuBanue KpHUCTaNIOB W3 PACTBOPOB: HU3KO-, CPEJHE- M BBICOKOTEMIIEPATYpPHBIE
pacTBOPbI, OCHOBBI BBIPAIlMBAHUS KPUCTAJIOB U3 PACTBOPOB, KPUCTAJUIM3ALINSA, TPABUIIO
BbIOOpA criocoba KpUcTauIi- 3aluu.

12. Kpucrannuzanuss u3 napoBod (as3bl: (U3MKO-XUMHUECKHE 3aKO- HOMEPHOCTH pPOCTa;
METO/JIbl C MCMOJIb30BaHUEM (PU3NYECKON KOHAECHCA- IIMH; KaTOAHOE PacHblUIEHUE; METO/
MOJIEKYJISIPHBIX MyYKOB; METOJ 00b- €MHOW MapoBOM (a3bl; KpUCTAJUIM3ALUS B ITOTOKE
MHEPTHOTIO T'a3a; Me- TOJbl KpUCTAITU3ALMHU C YIaCTHEM XMMHUYECKUX peaKLni.

4.2 ®oH/1 OLIEHOYHBIX CPEACTB /1JIsl IPOBeIeHUsI IPOMEKYTOYHONH aTTeCTalNM.
ATTecTanus 1Mo 3amuiIeHHbIM JIA00PaTOPHBIM paboTaM.

OHGHO‘IHBIQ CpCACTBA AJId MHBAJIMAOB U JIUI] C OrPaAHUYCHHBIMU BO3MOKXHOCTAMU 3I0POBbS
BBIOMPAIOTCS C YUYETOM MX HHIUBUIYATBHBIX MICUXO0(PU3NIECKIX 0COOCHHOCTEH.
— Tpd HeoOXOAMMOCTH WHBAIAIAM H JIMIAM C  OrPaHUYCHHBIMHU
BO3MOXHOCTAMU 30POBbA NPCAOCTABIISCTCSA AOIMOJIHUTCIIBHOC BPCMS JId IMOATOTOBKU
OTBETa Ha DK3aMeHE;



—  IIpHU IPOBEACHUU NPOLETY Pl OLIEHUBAHMSI PE3yJIbTATOB 00yUeHHs HHBAJINI0B
U JIMLL C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3710POBbsI IPEAYCMATPUBAETCS UCIIOJIb30BAHNE
TEXHUYECKMX CpPEACTB, HEOOXOIMMBIX MM B CBA3M C HX HMHIUBUAYAJIbHBIMU
0COOEHHOCTSIMH;

—  IIpU HEOOXOJIUMOCTH [yl 00y4aroIUXCsl ¢ OFPaHUUYEHHBIMU BO3MOXKHOCTSAMHU
3/10pOBbsl M1 UHBAJIUAOB IPOLEAYPA OLIEHUBAHUS PE3YJIbTATOB O0YUYEHHUS MO JUCLMILINHE
MOJKET IIPOBOJUTHCS B HECKOJIBKO JTAIIOB.

IIponenypa oneHuBaHUs PE3yJIbTaTOB OOyYEHHs MHBAJIMJOB M JIMII C OrpPAaHUYECHHBIMHU
BO3MOXHOCTSIMM 3/I0pOBbsl 110 JUCLMILIMHE (MOZYNIIO) HpPEIyCMaTpUBAEeT IPeJOCTaBIECHUE
uHpopmanuu B (opMax, aganTUPOBAHHBIX K OrPAaHUYEHUSIM HX 3I0POBbSI M BOCIPHITHS
uHpopMmanuu:

JUid 111 ¢ HapyIIEHUSMU 3pEHUS:

— B TIeyaTHOH ¢opMe yBEIMYEHHBIM MPUPTOM, — B (popMe 3IIEKTPOHHOTO
JOKYMEHTA.

JIist L ¢ HapyIIeHUsAMU CIIyXa:

— B IIe4yaTHou opme,

— B (opMe EKTPOHHOTO JJOKYMEHTA.

JUid 111 ¢ HapyIIEeHUsMH OIIOPHO-ABUTATEJIBHOTO alapara:

— B TIe4yaTHou gopme,

— B (opMe MEKTPOHHOTO JOKYMEHTA.

JlaHHBINA TepeyeHb MOXKET ObITh KOHKPETHU3UPOBaH B 3aBHCUMOCTH OT KOHTHUHIEHTa
o0ydJaronuxcs.

5. IlepeyeHb OCHOBHOI1 U 10TIOJIHUTEIbHOI y4eOHOM JINTepaTypbl, He0O0OX0AMMOM 1151
OCBOCHUS IMCHHUIUIMHBI (MOAYJIs1).

5.1 OcHoBHasi IUTEpaTypa:

1. Eropos-Tucmenko, KOpuit KirapnneBnu Kpucrannorpadus "
kpuctauoxumust [Tekcr] : y4eOHUK /Ui CTYAEGHTOB BY30B, OOYydYamoIuXcs IO
cnermansHocT "I'eomorus" / FO. K. Eropos-Tucmenko ; [mox pea. B. C. Ypycona] ;
Mock. roc. yH-T uM. M. B. JlomonocoBa, ['eosn. dak. - 3-¢ uza. - Mocksa : KHUKHBIH
noM "Yuusepcuret", 2014. - 587 c. : ui. - bubnuorp.: c. 583-587. - ISBN 978-5-98227-
687-2.

2. bacamaes, F0. M. Kpucrammodgusnka ¥ KpUCTALIOXUMHUS [DINEKTPOHHBIN
pecypc] :

yuebHoe mocobue / KO. M. bacamaeB ; MunucrepctBo oOpazoBaHus M Hayku Poccuiickoit
Oenepanun, DenepanbHOe TOCYIAapCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE —YUpEexKICHHE
BbICIIErO MpodeccroHabHOro 00pa3zoBanus «KemMepoBCKU rocy1apCTBEHHBI YHUBEPCUTET». -
Kemeposo : KeMepoBckuil rocygapcTBeHHbIN yHUBEpcuTeT, 2014. - 403 c.
http://biblioclub.ru/index.php?page=book_red&id=278304.

3. Miomnep, Ymppux CrpykTypHas Heopranmueckas xumusi [Tekcr] / V.
Miromep ; mep. ¢ anri. A. M. Camoitnosa, E. C. Pem6e3sr mox pen. A. M Xosusa. -
Honronpyansiii : Uatennekr, 2010. - 351 c. : wi. - bubnuorp.: ¢. 331-337. - ISBN
9785915590693. - ISBN 9780470018644.

I[HH OCBOCHH JUCHUIIIIMHBI MHBAJIMJIAMU U JIMIAMHU C OTPaHUYCHHBIMU BO3MOXKHOCTAMU

3A0POBbA UMCIOTCA U3AaHHNA B DJICKTPOHHOM BHUJC B 3H€KTp0HHO-6I/I6JII/IOTe‘-IHLIX CHUCTCMaAx


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

«JTaab» u «fOpairy.
5.2 JlonoJHUTEIbHAA JINTEpaTypa:

1. l'orTiraiin, I'tonTep. PU3MKO-XMMHUYECKHME OCHOBBI MaTEpUaOBEIEHUS
[Tekct] : [yaeOHnoe mocobue] / I'. I'orrmraitn ; nep. ¢ anrin. K. H. 3omnorosoi, /1. O.
UYapkuna nmop pen. B. I1. 3nomanosa. - M. : BUHOM. JlaGoparopwus 3Hanui, 2011. - 400
c. : mn. - (Jlyummit 3apyOexublii ydeOHUK). - bubmumorp. : c. 375-383. - ISBN
9785947747690. - ISBN 3540401393.

2. UynpyHos, Esrennii Bnagumuposua OcHoBbI Kpuctautorpaduu [ Tekcr] :
yueOHuK ansi cryaeHtoB By3oB / E. B. Uympynos, A. ®. Xoxnos, M. A. ®agneeB. - M. :
®dusmatiur, 2006. - 500 c. : ui. - bubmmorp. : ¢. 499-500. - ISBN 5940520601.

3. ApramoHoB, Bsiuecnas Anekcannposuu [ pynmbsl v UX MPUIIOKEHUS B (PU3HKE,

xumun, kpucramnorpadun [Tekcr] : yueOHoe mocoOue uist cTyAeHTOB By30B / B. A.
Apramonos, O. JI. CnoBoxoroB. - M. : Akaaemusa, 2005. - 510 c. - (Bsicuiee
npodeccuonansHoe obpazoBanue. EctectBennbie Hayku). - bubmuorp. : c. 498-503. -
ISBN 5769521376.

VYkazaHHas OCHOBHas JuTepaTypa umeercss B OubOinumoreke Ky6I'Y B nocraToyHoM
KOJINYECTBE.

5.3. Ilepuoanyeckne U3IaHNUS:

Kypnan: "KBanToBast 35eKTpoHHKA" - BEIYIIUNA POCCUMCKUI HAYUHBIN €KEMECSUHBIHN KypHal
B 00JIaCTH J1a3€pOB U UX MPUMEHEHUH, a TaKXKe MO CBSI3aHHBIM C HUMH Te€MaTHUKaM: JIa3epHas
¢u3nKa U TeXHUKa, HEIMHEHHas ONTHKA , Ja3epHBIA TEPMOSJICPHBIH CUHTE3, BOJIOKOHHAS U
MHTErpaibHasl ONTHKA, BO3/IEHCTBUE JIA3EpPHOT0 M3JIyUYEHHUs Ha BEIIECTBO, JIa3epHas Iuia3ma,
onrtuyeckas oOpaboTka M TIepenadya HH(POPMALMU, KOTEPEeHTHOCTh M Xaoc, Ja3epHbIe
TEXHOJIOTHH, HAHOTCXHOJOTHMH, Jla3epHas wmemuimaa u Owonorus(http://www.quantum-
electron.ru).

XKypnam:Applied Physics B: Lasers and Optics [leuaTHblil perieH3upyemblii )KypHaJl.
Temartuka: nazepHas (U3MKa; JUHEWHas M HEJIWHEHHas ONTHKA; CBEPXOBICTpHIC SIBICHUS;
ONITUYECKHUE MaTepHaJbl; KBAHTOBAsI ONTHKA; JIA3EPHAST CIIEKTPOCKOITHUS
(http://www.springer.com/physics/journal/340?cm_mmc=sgw-_-ps-_-journal-_-00340)

6. Ilepeyenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANNOHHOI ceTn «UHTEepHET»,
HEOOXOAMMBIX [IJISl OCBOCHUS M CHUIIMHBI (MOAYJIs1).

1. Cailr HayuHOU Ooubmmoreku cubupckoro (eaepaabHOTO
YHUBEpPCUTETA
http://files.lib.sfu-kras.ru/ebibl/umkd/94/
2. CaiiT coxepxalluii CIpaBOYHBIC JaHHBIC pa3IM4HBIX

kpucrastos:http://refractiveindex.info/.
3. http://www.lebedev.ru.
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http://www.lebedev.ru/

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

7. MeToanyecKue yKa3aHus JAJIs 00y4alOUMXCsl 10 OCBOECHUIO TUCHMIIIHHBI
(Mmomyais).

ComnpoBoXkIeHHE CaMOCTOSTENbHONH pabOThl CTYAEHTOB OPraHM30BAHO B CIEIYIOIIUX
dbopmax:

— ogopMIIEHHE OTYETOB I10 JTJA00OPATOPHBIM padOTaM M MOJATOTOBKA K YCTHOU MX
3aIUTE;

— YCBOEGHHE, JIONOJHEHUE U BHUKAHUE B pa3dupaemble pa3feiibl TUCHUILTHHbI
Opd TOMOINM 3HAHWHA MOJy4aeMbIX IO CPEICTBOM HW3YYEHHUS PEKOMEHIyeMO
JUTEPATYPHI;

— KOHCYJIbTAllUW, OPTaHU30BaHHBIE JUISI Pa3bsICHEHUS MPOOJIIEMHBIX MOMEHTOB
IpPU CaMOCTOSITEIbHOM M3YYEHHU TE€X WM HMHBIX acleKTOB pa3/IelioB ycBanMBaeMOMH
UHPOpPMALIUU B TUCIHILIHHE.

B ocBoeHnu AMCHUIIMHBI MHBAIUIAMHU U JIMIIAMUA C OTPAHUYEHHBIMU BO3MOXKHOCTAMU
3I0pOBBsI OOJBIIOE 3HAYCHHWE HMMEET HWHIWBUAyalbHas ydeOHas paboTa (KOHCYIbTallUM) —
JOTIOTHUTETIFHOE Pa3bsICHEHHE yueOHOro MaTepuana.

WupuBuayanbHble  KOHCYJNBTAIMM 10 TPEAMETY SBISIFOTCS  BaXHBIM  (PaKTOPOM,
CHOCOOCTBYIOUIMM MHAWBUYAIN3ALUU O0Y4YE€HUSI U YCTAaHOBJIECHUIO BOCIIMTATEILHOTO KOHTAKTa
MEXIy IMpernojaBaTeieM W OOydJaromMMCSi WHBAIAIOM WM JIUIIOM C OTpaHUYeHHBIMHU
BO3MOYKHOCTSIMH 3/10POBbSI.

8. [lepeuens HHPOPMAIMOHHBIX TEXHOJIOTH, HCMOJIb3YEeMBbIX MPH OCYIIECTBIEHHU
0o0pa3oBaTeIbHOIO NpoLecca 10 JUCHUILINHE (MOAYJII0).
8.1 llepeyenb HHPOPMALHOHHBIX TEXHOJIOTHIA.

WHdopmanoHHbIe TEXHOJIOTUH - HE MTPETyCMOTPEHBI.
8.2 IlepeyeHb HEOOXOAMMOI0 IPOrPAMMHOI0 o0ecnevYeHus.

8.3 llepeyenb HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM:

1. CnpaBouno-mpaBoBas cuctema «Koncymnprant [Tmrocy (http://www.consultant.ru)

2. Dnektponnas oudmuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)

3. Caiit, comeprkaluil CripaBOYHbIC JAHHBIC Pa3IUYHBIX KPUCTAIIIOB HCIIOIb3YEMBIX JUIS
naszepos: http://refractiveindex.info/.

9. MarepuanbHO-TeXHUYeCKas 0a3a, He00X0AUMAas Il OCYLIeCTBJICHHUS
00pa30BaTeJbHOI0 NMPOLEcca Mo AUCHUILIHHE (MOYJII0).

MatepuanbHO-TEXHUYECKOE 00ECTICYCHHIE TUCITUTINHBI
No Bun pabor
(MoOnyIsl) U OCHAIIEHHOCTh

1.| 3ansATHs TEKIMOHHOTO | Y4ueOHas ayquTopus AJIs MPOBEICHHS 3aHATUH JIEKITMOHHOTO
THIIA tuna ayza. 148C, ocHalieHHas MPE3eHTAMOHHOW TEXHUKOMN
(mpoekTtop, 9KpaH, HOYTOYK) ¥  COOTBETCTBYIOIIUM
nporpamMmMHbIM obecrieduenueM (I10).
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JlaGopatopHbie paboThI

VYuebHas ayauTopus Ui MpoBeIeH s Ja00paTOPHBIX paboT
aya. 320C, 131C ocHameHHOe 1a00paTOPHBIM
000pyI0BaHUEM.

['pyninoBsie Aynuropust Ne 209C

(MHAMBUAYATIBHBIC)

KOHCYJIbTaIlH

Tekyiuii KOHTPOJIb, Aynuropust Ne 209C

IPOMEKYTOUHAS

aTTecTanus

CamocrosiTenbHas Kabuner ans camocrostensHON padboTer 208C, 204C, 205C
paboTta OCHAILICHHBI KOMIIBIOTEPHON TEXHMKOM C BO3MOYKHOCTBIO

NOAKII0UeHUs K cetu «MHTepHeT», IporpaMMou 3KpaHHOTO
YBEJIMYEHHUSI U OOECIEUEHHBIH JOCTYIIOM B 3JIEKTPOHHYIO
MH(OPMAIIMOHHO-00Pa30BaTEIIbHYIO CPEly YHUBEPCHUTETA.




