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OO0opoTHas cTopoHa THTYJILHOTO Jucta PITY /]

I. PaGouasi nporpaMMa nmepecMoTpeHa Ha 3aceJaHHH Kadeapsl:

[IpoTokoi oT « » 20 1. Ne

3aBenyrontwii kKadeapoi

(moamucp) (N.0. ®ammms)

I1. PaGouasi nporpamMma nepecMoTpeHa Ha 3aceganuu Kadeapol:

IIpoTokomn oT « » 200 1. Ne

3aBenyrontwii kKadeapoi

(moarmucs) (N.0. Oamuus)



IIeJIL OCBOCHMUM AUCHUIIIIMHBI «buonornyeckue KUAKUC KPpUCTAJJIBD) - 1aTh
CTyACHTaM IIPCACTABJIICHHUC O HOBOM IIOAXOAC IIPH PACCMOTPCHHUH IIPHUHIIHUIIOB

GYHKIIMOHUPOBAHUS KUBBIX 00BEKTOB KaK HAIMOJICKYJIIPHBIX CTPYKTYP.

3apaum:

1. [ate mpeacTaBlieHHE O KUAKOKPUCTALIUYECKOM COCTOSIHUH, €ro
CXOJICTBE U PA3MYUHU C APYTUMU arperaTHbIMH COCTOSITHUSIMU BEILLECTB.

2. CdopMupoBarh TMOHSATHE O CTPYKTYPHBIX OCHOBax ME30T€HHOCTH,
OTJIMYMU ME30T€HOB OT OOBIYHBIX BEIIECTB M MPUPOJIE MEKMOJIEKYJSPHBIX CHUJI,
CTAOMJIM3UPYIOIIUX KUJKOKPUCTAJUIMYECKOE COCTOSHME BEIIECTB (TPHUHLIMM
caMOOpraHU3alUH KUJKOKPUCTAIUIMUECKUX CUCTEM);

3. daTp npeacTaBieHHE O CBOMCTBAX, pa3HOOOPA3UU CTPYKTYP M MPUHIMIAX
OpraHu3aluu KUIKOKPUCTATIINYECKOTO COCTOSIHHSI, KaK OCHOBBI
KU3HEIEATEIIbHOCTH OPraHU3MOB;

4. N3y4nTh U3BECTHBIE KUJIKOKPUCTAIUIMYECKHE OMOJIOTMUYECKUE CUCTEMBI C
TOUYKH 3PEHMSI HE CTOJIBKO XMMHUYECKUX CBOMCTB COEIMHEHUH, 00pa3yroluX Takue
CUCTEMBI, CKOJbKO, AaKIEHTUPYSACh HA CTPYKTYPHOM acleKkTe M MPUHIHUIAX
HAJMOJIEKYJIIPHOW OpraHu3aluu.

5. UByunts posb (a30BbIX NEPEXOJ0B JUIUIOB B alaliTalliid OPraHU3MOB K
MEHSIOIIMMCS YCIOBUSAM OKPY>KaloIIel cpeibl (TOMEOBA3KOCTHAS aanTanus);

6. Jlate pencTaBiieHHE O POJIU KOOIEPATUBHOCTH KaK OCHOBHOI'O CBOMCTBA
KUIKOKPUCTANIMYECKUX CHUCTEM B IMpolleccax IMepeaaud WHGOpMaluu yepe3
MeMOpaHy.

JUiss  ycnemHoro HW3y4deHHsl JUCHUILIMHBI «buosornueckue xkuakue
KPUCTAUIBD) Yy OOYy4YaroluXxcsi JOJDKHBI OBITh  CHOPMUPOBAHBI  CIEAYIONIUE
IpEeIBapUTEIbHBIE KOMIETEHIUU:

CIIOCOOHOCTBIO K  CaMOCOBEpIICHCTBOBAHWIO UM  CaMOpPa3BUTHIO B
npodeccuoHanbHOM cdepe, K MNOBBIIIEHUIO 00IIEKYIbTYPHOTO YPOBHS.

CnocoOHOCTh K CaMOOpPraHu3ali 1 caMmo00pa30BaHUIO.



ConepxaHue  IUCUMIUIMHBI ~ BKJIOYAE€T  OCHOBHBIE  BONPOCHI O
KUIKOKPUCTANINYECKOM COCTOSSHUM BEIECTB KAaK HAJAMOJEKYJISIPHOM YpPOBHE
OpraHu3alMy MaTepud U OHOJIOTMYECKHUX CHUCTEM, B YAaCTHOCTH, YHUKAJIBHBIX
du3MYECKUX CBOMCTBAX KUAKUX KPUCTAJUIOB, 3HAHHE KOTOPBIX HEOOXOIUMO ISt
NOHMMAaHHUS B3aUMOCBSI3U CTPYKTypbl U (YHKUUU JKHMBBIX CHCTEM M HX
(¢yHIaMeHTaJIbHBIX CBOMCTB. llpencraBnsercs coBpeMeHHas 00JacTh 3HAHUS U
UCCIICIOBaHMM, JIekKAIlMX Ha TPaHULIE MEXIY Ouonoruen, QU3MKON U XHUMHUEH.
XapakTepHO ~ OCOOEHHOCTBIO  JUCHUUIUIMHBI  SIBJIIETCS ~ PacCMOTPEHHE
OMOJIOTMYECKUX CTPYKTYp HE CTOJIBKO HCXOJd U3 XUMHUYECKHUX CBOWCTB
COEJIMHEHUN, 00pa3yIoIINX TAaKHE€ CHUCTEMbI, CKOJbKO B CTPYKTYPHOM acCIEKTE C
IPUBJICYCHUEM (PU3NYECKUX METOJIOB U MOJXOJ0B, UCIOJIBb3YEMbIX ISl U3yUEHUs

KUAKUX KPUCTAJJIOB.

Hucrumnaa «Kujkue KpucTamibl B OMOIOTHUECKUX 00BEKTaX»» JTOTUUECKH
CBsA3aHa C TMPEANIECTBYIOIIMMU Kypcamu OakamaBpuara: «buoxumusi
MOJIEKYJIsIpHast Ouosorus», «Llutonorus», «MmmyHonorus» u «MHUKpOOHOJIOTHS U
Bupycojorus». COBMECTHO C JAPYrMMH JUCHUIUIMHAMH y4eOHOTO IUIaHa
dbopMUpYET y CTyACHTOB OMOXMMUKOB OOUIEKYJIbTYpHBIE W MpodecCHoHaTbHBIC

KOMIICTCHIIMU K COCTABJIACT BAXKHYIO 4aCThb UX HpOCI)eCCHOHaHBHOI;'I IIOATOTOBKH.

HpO(l)CCCI/IOHaHBHBIe KOMIICTCHI MW BBIITYCKHHUKOB U MHAUKATOPBI UX

JOCTUKCHUSA:
Twum 3amaa Kon n HaumeHoBaHue
npodeccnoHamTbHOM Kon n HauMeHoBaHMe UHAMKATOPA IOCTHKEHUS
KOMIICTCHIIH KOMIICTCHIINH
(pe3yabTaT OCBOCHUS)
IIPOEKTHBII ITK-7.1. IToHnmaer 6a30BbIe

T1K-7 Cnooco0HOCTh

JOCTMOKCHUA W MCTOJAbI PAa3JIMYHBIX
OPUMCHATh OOCTHXKCHUA

o0JacTel 3HaHUA

U MCTOJAblI PpPa3JINYHBIX

o [IK-7.2. Hcnonb3yeT HNOCTHXKEHUA H©
oOijacreid  3HaHUIA WU

MCTObI PA3JIMIHBIX oOlacTel 3HaHHS

WCIIOJIb30BaTh
. JUTSI pEIICHUS TOCTABJICHHBIX 33124
MEXTUCIIATLTAHAPHBIHA
[K-7.3. [Ipumensier
MOAXON JJsl  pEIICHUS .
MEXIUCIUTUIMHAPHBIA ~ TOJIXOJ  JUIA
HAYYHBIX "

pelIeHUsT Hay4HbIX M IPAKTUYECKHUX

MPAKTUYCCKUX 3a/1a4
3a1a4




Kon n HanMeHOBaHUE HHIUKATOPA
TOCTHKEHUS KOMIIETCHIINHA

HamMmenoBanne moka3aTens OllEHHBAHUS
(pe3ynbTaTta 00y4YCeHHS O JUCIUILIIHE)

IIK-7.1. TToHumaer 0a30BbIE
JIOCTHIKCHHS U METOJIBI Pa3IMYHbIX
o0acTel 3HaHUA

3HaeT: Kak MMpaBUJIbHO NPUMCHATH JOCTUKCHHUA U MCTO/bL
Pa3JIMIHBIX obnactel 3HaHUA oJid pEeIICHHA Hay4HBIX
3aga4

YMeeT: NpUMEHATh JOCTHKCHHMS W METOIbI Pa3IMYHBIX
o0acTeil 3HaHUS ISl pelICHHsI HAyYHBIX 33]a4

Bnageer: HaBpIKaMM IIPUMEHEHUS JOCTHKEHUM U METOMIOB
pa3aMyYHBIX 00JIaCTEM 3HAHUS MJI1 PELICHUS Hay4dHBIX
3a1a4

[IK-7.2. Wcnonb3yer NOCTUKEHUS
U METOJbl pa3MyHbIX oO0nacren
3HAHUA JIE| penieHus
IMOCTaBJICHHEIX 3a7a4

3HaeT: OCHOBHBIC JOCTIDKEHHS W METOJbI
obiacTel  3HAHMSA, HEOOXOOMMEBIE  IJIA
KOHKPETHBIX HAYYHBIX U MTPAKTUYECKHUX 3a]1a4

Pa3IMYHBIX
peleHus

VYmeer: MNPUMCHATL OOCTHXXCHUA W MCTOJbl PA3JIMYHBIX
obiacTel 3HAHMSA M MCIIOJIL30BaTh MeH(ﬂHCHHHHHHapHLIﬁ
moaxonq i pCHICHUA COOCTBECHHBIX HAay4YHBIX H
IPAKTUYCCKUX 3adav

BnaﬂeeT: HaBBIKaMH  HCIIOJIb30BaHUsA IIOCTI/I)KGHI/Iﬁ u
MCTOA0B Pa3JIMIHBIX obnacrei 3HaHUA u
MCKIUCHUITIIMHAPHOI'O nmoaxoaa JUIA peicHuA
COOCTBEHHBIX HAYYHBIX U IPAKTUYCCKHUX 3a/Ja4

[K-7.3. [Tpumenser
MEXIUCIUTUTMHAPHBIA TTOAXO0 AJIs
pelIeHus HAyYHBIX u
MPAKTUYECKUX 3a7a4

3Haer: OCHOBBI IHUPOKOTO MCKIUCHUIIIIMHAPHOT'O
noaxojda sl pCICHUS HAYUHbBIX U ITPAKTUYCCKUX 3a1a4

YMeer:  pacupoCTpaHUTb  JOCTHKEHMS U METOJbI
pa3nuuHbIX ~ oOnacTell  3HaHMS M HKCIOJIB30BaTh
MEXKIUCUUIUIMHAPHBIA TMOAXOJA Ui PEUICHUS Hay4HbIX
3a7la4 Ha MECTHOM, PETMOHAIBHOM U MEXPErMOHAJIbHOM
YPOBHSIX

Brnaneet: cnocoOHOCTBIO pacpOCTPAHUTh JOCTHKEHUS U
METOJIbl Pa3IMYHbIX O00JacTe 3HAHHUS U HUCIOJIb30BaTh
MEXIUCIMIIMHAPHBI MOAXOA AN pelleHHs] Hay4HbIX
3a/lad Ha MECTHOM, PETMOHAJILHOM M MEXPErHOHAIbHOM
YPOBHSIX

I[JISI (bOpMHpOBaHI/IH BBIICYKAa3aHHbIX KOMH@TCHHI/Iﬁ B paMKax AUCHUIIIIMHBI

«buonornyeckue KUIKUC KPHUCTAJLIBD)

aKTUBHOTO OOy4YCHMUS:

3aHATHA.

JICKIUA-BU3yalIu3alus,

MPUMEHSIOTCS  CIEAYIOIIME METOJIbI

AUCKYCCHSA MW IIPAKTHYCCKHC

I. CTPYKTYPA U COJAEPXKAHUE TEOPETUUYECKOM YACTHU KYPCA

MOAYJb 1. Kuakokpucrajuinieckoe COCTOsIHME - 0co00e arperaTHoe

COCTOsIHHE BelecTBa (3 4ac.)

Pasznen 1. O61ume npeacTaBjaeHust 0 )KUIAKUX KpucTawiax (3 yac.)




Temal. BBenenue (1 uac.)

PaccmarpuBaercs KUAKOKPUCTAIUIMYECKOE COCTOSTHUE B CPABHEHUU C TPEMs
W3BECTHBIMU arperaTHbIMU COCTOSIHUSIMHM, YTO TO3BOJISIET MOJYEPKHYTH I'JIaBHbBIC
OCOOCHHOCTH XKHUAKHX KPUCTAJUIOB, Ba)XXKHBIE ISl MOHUMaHUS (DyHIaMEHTaIbHBIX
CBOMCTB JKMBOIO — HQJIWYAE BEKTOPHOCTH, TMOPSAKA U  OJHOBPEMEHHO
JTUHAMUYHOCTH, CIOCOOHOCTh K camoopranuzanuu. Paboter k. bepnana kak
OCHOBOIIOJIOKHMKA HOBOTO MEXIMCHMUIUIMHAPHOTO NOAXOJA K HCCIECIOBAHHIO
KUIKUX KPUCTAIIIOB B OMOJIOTMUECKUX CTPYKTYpax.

Tema 2. UcTopusi OTKPBITHSI KUAKUX KpUCTALI0B(1 vac.)

OTMEUarTCs OCHOBHBIE OTalbl HWCTOPUU  PA3BUTUSA  TPEICTABICHUM O
KUJKOKPUCTANIMYECKOM  COCTOSIHMM:  THOHepckue  pabotel  Dpuapuxa
Peitnutuepan Otro Jlemana,/[. ®opreHaepa OCHOBOMOJNIOKHUKA XUMUU KUJIKHAX
kpuctaioB. Bxmag K. ®@pugens (mpuHUun —KiIacCUPUKAUKA — KUIKUAX
kpuctaiioB). B.K. ®penepukc u B.H. [[BeTkOB - mepBblE HCCIEIOBAHUS
MOBEACHUS )KUIKUX KPUCTALIOB B AJEKTPUYECKUX M MAarHUTHBIX moJisix. HoBbri
9Tal B Pa3BUTUU HAYK O >KHJIKUX KPUCTANIaX B CBS3M C OYypHBIM pPa3BUTHUEM
MHKPOSJIEKTPOHHUKHU B 60-€ TOJBI NPOILIJIOTrO CTOJIETHS.

Tema 3. Xumuuyeckue 0COO€HHOCTH CTPYKTYPbI Me3oreHoB (1 yac.)
I'eomerpuueckas  aHuszorponus. KECTKOCTh  MOJEKYJISPHOM  CTPYKTYpBI.
[TonsipaocTth. IloHsATHE TEPMOCTAOMIIBHOCTH W TEMIEPATYpHOrO MHTEpBAJa
CYLIECTBOBaHMs Me30(a3bl. 3aBUCUMOCTb TEPMOCTAOMIBHOCTH OT aHU30TPOIUU
MOJIIPU3YEMOCTH UM MOJIbBHOTO oObema. bokoBbie 3amectutenu. Yer-HeueTHas

aJbTepHAIIUS.

MOAVYJIb Il. Knaccudukauus sKuakux Kpuctaaios (3 yac.)

Pa3nen 1. TepMoTONHBII ¥ JIMOTPONHBIA Me30Moppu3m (2 yac.)

Tema 1. TepmoTponnbie xuakue kpucrauibl (1 gac.)
Knaccudukanuss  TEPMOTPOMHBIX  KUJIKMX  KpUCTALIOB.  Hemarukwu..
Xonecrepuku. CMEKTUKHU. JIUCKOTHKHA. DHAHTHO- U MOHOTPOIHBIE KHUJKHE

KpUCTAJIJIBI. Hcnonp3oBaHue KaIlTUJJIAPHOTO METOJ4a, HOHHpI/ISaHI/IOHHOﬁ



MUKPOCKOIIUU, KAJOPUMETPUHM 1  OOHapyKeHusT U  HJICHTU(PUKALUU
KUIKOKPUCTATIINYECKOTO COCTOSIHUS BELIECTBA.

Tema 2. JIuoTponHble kuaKkue KpucTawibl (1 yac.)
Oco0eHHOCTH XUMHUYECKOTO CTPOEHHS JIMOTPOIHBIX Me3oreHoB. Kimaccuduxarms
JUOTPOIHBIX KUJIKHX KPUCTAIOB. JIMOTpOIIHBIE ME30r€HBl OHOJIOrMYECKOIrO
IPOUCXOXKIECHUS U UX CIOCOOHOCTh K CAMOOPraHU3alluu.

Pasnen 2. OcHOBBI camoopranu3anuu Me30reHos (1 gac.)

Tema 1. [Ipupoaa cuii, CTAOMIN3UPYIOIIUX KUAKOKPUCTAIINIECKOE
cocrosinue (1 gac.).
Ban-nep-BaanscoBbiciiibl B3auMozaeicTBus. Ocobas poib TUCIEPCUOHHBIX CHIT
B3aMMOJCHCTBUSB CTAOMIN3ALNY )KUJKUX KPUCTAIIOB. 3HaUE€HUE TUAPOPOOHBIX

CYJI AJIsA JIMOTPOITHBIX JKUJAKHUX KPHUCTAJIJIOB.

MOIYJIb |ll. ®u3snyeckue cBOMCTBA KMIKHX KPHCTALIOB (8 yac.)

Pa3nen 1. OnTuyeckne CBOiiCTBa JKHMAKHX KPUCTAJIOB (3 yac.)

Tema 1. OnTHyeckue cBoiicTBa HeMaTukoB (1 4ac.)

Jaetcs mpencraBieHue o0 onTuueckoil sueilike u 3ddexredpenepuxca, Kax
OCHOBE MArHUTO- M DJJEKTPOONTHYeCKHEe 3(PGEeKTOB B KUJIKUX KpHUCTAIIAX.
Hcnons3oBaHue 3TUX CBOMCTB B TEXHUKE.

Tema 2. OnTu4yeckue cBoiicTBa xoyectepukon (1 vac.)
PaccMaTpuBaroTCsl yHUKAJIbHBIE CBOMCTBA XOJIECTEPUKOB: JUXPOU3M, aHOMAJILHO
BBHICOKAs ~ ONTHYECKass  aKTUBHOCTh  XOJECTEPUKOB.  XOJECTEPUK  Kak
nu(dpakiMoHHas pelieTka. 3aBUCUMOCTh ONTUYECKUX CBONCTB XOJIECTEPUKOB OT
BHEIIHUX BO3JACHCTBUM W MNPUMEHUMOCTh J3THUX CBOWCTB JJi1 ITIOHUMAaHUS
MEXaHU3MOB Pa3APAKUMOCTH W BOCHPUITUS BHENIHUX BO3JCHCTBUM, Kak
byHIaMEHTATBHBIX CBOMCTB )KHBBIX CUCTEM.

Tema 3. OnTuuyeckue cBoiicTBa cMeKTHKOB (1 yac.)

JlaeTcst mpeacTtaBieHHWE O TEPMOONTHYECKOM H  (OTOCTEPEONTHUECKOM

3 (HEeKTaXCMEKTHUKOB.



Pasnen 2. ®a3oBble mepexoabl Me30reHoB (S Jac.)
Tema 1. O0mme cBenenus o ¢gasosbix nepexonax (1 gac.)

PaccmarpuBaercs kinaccudukanus (pazoBbIX MEPEXo0B 0 DpeHPecTy U
JaeTcsl MpeacTaBieHue 00 OCOOCHHOCTSIX  (Da30BBIX MEPEXOJOB B JIUMHAAX,
UXTEPMOJAMHAMUYECKUX TapaMeTpax W 3HAYCHUU IS OLICHKU 3(()EKTUBHOCTH
TOMEOBSI3KOCTHOM aJIalTalliy SKTOTEPMHBIX OPTaHU3MOB K CYNEPONTHMATbHBIM
Y TIOHMKEHHBIM TeMIepaTypam (pa30oBbIX IEPEX0/I0B.

Tema 2. Metoabl ucciaenoBaHusi (a3oBbIX NePeX0A0B JHUIMIHBIX
cucreM (1 gac).

JlaeTcs mpencTaBiieHre O MPUHLKIIAX METOI0B U PepeHInanbHON
ckanupyromieit  kanopumerpun (JCK)ucnexkrpockonuueckux MetoqoB (IMP,
OIIP; (dbmroopeciieHTHas CHEKTPOCKOIHS). Hcnonb3oBanue
pertreHocTpykrypHoro ananuza (WAXS/SAXS) mis uaeHtudukanuun mezodas
JIUTTIAJIOB.

Tema 3. BuusiHMe XUMHYECKON CTPYKTYpbl ¢ocoaunuios Ha
TepMOJAUHAMUYECKHEe NapaMeTpsbl ux ¢a3oBoro nepexoaa (1 gac).

PaccmartpuBatrorcsi npuMepbl BIMSHUE JJIMHBI, JBOHWHBIX CBSI3€U W
pa3BETBICHUM  JKMPHOKHUCIOTHBIX  OCTaTKOB Ha  (pa3oBble  MEpPEXObl
dbochomunuIoB, a TAKKEBIUSHUS TOJSPHBIX TOJOBOK Ha (Pa3oBbIE MEPEXOIbI
rnuuepopocpoaunuaoB. Poib  XMMHYECKOW  OJAHOPOIHOCTH  CTPYKTYPBI
dochomununoB st X cmemmBaeMocTd. da3oBoe paszfesieHue MOJIIPHBIX
JUNUAOB W €ro3HaueHue B OMOJOrMYecKux MemOpaHax JlomeHHass Mojzenb
ounosornueckux MemOpaH. Mukpomomensl (rafts) u ux ¢pyHkuuun B MeMOpaHe U
KJIETKE.

Tema 4. Buusinue pa3jvM4HbIX MeMOpPaHOOOpPa3yHOIIMX BelIeCTB HA
¢daszoBbie nepexoan pochonunuaos (1 yac.).

[TomuepkuBaeTcs MpenCcTaBICHUE O BOJE, a TaKXKE XOJeCTepuHe, Oenkax,
pH u wonax, kak THaBHbIX (aKTOpax Yy4YaCTBYIOIIUX M BIUSIOIIUX Ha
dbopMupoBanue MeMOpaH. PaccmarpuBaroTcss mnpuMepsl BIMSHUS  BOJIBI,

XOJIeCTEprHa, MeMOpaHHbIX OenkoB, pH u HOHOB Ha (a3oBbie NEPEexXObl



dbochomumuoB. NMMoOunm3yromniee ACHCTBHE XOJecTepruHa © OEITKOB Ha
00J1acTh alMIbHBIX Lenel GOoCPOTUTHIOB.

Tema S. Oco0ennoctu TEPMOTPOITHOTO NoBeeHUs
chunrodochounuaoB u rankoraunepoaunuaon (1 yac.).

OOOCHOBBIBAIOTCS ~ BO3MOKHBIE ~ MPUYMHBI  CiIab0H  CcOCOOHOCTU
cuHroPocPoIUNUIOB K CaMOOPraHU3aIMi. 3aBUCUMOCTh KaJTOPUMETPUUECKUX
da3zoBbIx mepexoqoB cPUHTOGOCHOTUIHIOB MOPCKUX OECIO3BOHOYHBIX OT
NPUCYTCTBUSI ~ TIOJSIPHBIX ~ aIIUTUBOB  (Boda,  TIHIEpo(OoChOTUIUIb).
CynepcTpyKTypbl, TEPMOTPOITHOE TOBEICHUE TJIMKOTIUIICPOIUITNIOB MOPCKUX

Mapo(QHUTOB U UX 3aBUCUMOCTb OT XMMHUYECKOU CTPYKTYPHI.

MOAVYJIb V. Kuakue KpucTa/UIbl B O0HOJOrHYEeCKUX CTPYKTYypax (4
yac.)
Pasnen 1. Buosornueckue memopansbl (2 yac.)
Tema 1. T'omeoBsizkocTHAsA aganTauust 0MOMeMOpPaH M BA3KOTPOIIHAS
peryasinusi (1 yac).
OOOCHOBBIBAaeTCA OTJIMYME OMOXMMHUYECKUX TMPOLECCOB OT XUMHUYECKUX
peakuuii. 3akoH Bant-I'oda u ero orpannuenus st OMOXUMUYECKUX PEAKITUH.
Haetcst onpeneneHre U1 0OOCHOBaHME THUIOTE3bl TOMEOBSI3KOM ajanTaluy Kak
KOMITEHCAIIUM BS3KOCTH JIMIHIOB MEMOpaH OakTepuil M JIPYyrux SKTOTEPMHBIX
OpraHU3MOB. DBOJIFOLIMOHHAS aJanTalusl.
Tema 2. KiiroueBoe mosoxxeHue 0MOJOrMYeCKMX MeMOpPaH B MepapXuu
ynpasJieHus KJjaeTku (1 yac.).
JlaeTcst mpeACTaBICHUE O TUIIOTE3€ FEHEPATU3ALMN MEXaHU3Ma PETYJISALNH
B OHOJOrMYEeCKMX MeMOpaHaX, 3HAYeHHH CBOMCTB KOOIEPATUBHOCTH U
JANbHONEUCTBHUS ~ KMJAKUX  KPUCTAUIOB B MEXaHU3Max  peUenuuu.
buodwusnyeckuii ciocod ycunenust curHana. Ero momexoycToMunBocTh U Oojiee
HKCIIPECCHBIM XapakTep MO CPAaBHEHHIO C OHOXUMUYECKUMH CIOCOOAMHU

JInonaHas mamMsTh.



Paspnean 2. [Ipyrue skuIKOKpUCTAJUIHYECKHE OMOJ0THYeCKHe CTPYKTYPbI
(2 gac.)

Tema 1. Kuakokpucrajiindyeckue (popMbl HYKJEHHOBBIX KHCJIOT (1

yac.)

Xonecrepuueckue cpoiictBa JIHK m wux wucmonp3oBaHne B OHMOCECHCOPHBIX
YCTPOWCTBAX.

Tema 2. Z/Kuakoxkpucrauinyeckue CTPYKTYpbI KJeTok (1 gac.).
Pecunuku u xkrytuku. @oTtopenentopbl. MuennHoBast 000J104Ka HEHPOHOB.
Kunkokpucraminueckass  CTpykTypa  ¢uOpwuisipHbix — OenkoB.  JKuakue
KPUCTAJUIBl TIPHU NATOJOTUYECKUX COCTOSHUSX. KHUJIKHE KPUCTAILIBI U MPOOJIEMbI

CTapCHUA OpraHu3Ma.

Il. CTPYKTYPA U COAEPKAHUE MIPAKTUYECKOH YACTU KYPCA

IIpakTnueckue 3anaTus (16 gac.)

3aunsrtue 1. UcciienoBanue (pa3oBbIX Mepexo10B JUNuaoB (6 yac.)

1. [TpuHumn MeToAa MUKPOKAJIOPUMETPUH, YCTPOMCTBO
MukpokaopumetpoB JICM-2 M u Cxkan-1.

2. CxaHMpOBaHUE TEIUIOMOTJIONIEHUS MPU TIJIABJICHUH ATAJOHHOTO 00pasiia
Y ONPEJICIICHUE €0 YAEIbHOUN SHTAIBIIUU.

2. lTloaroroBka JUIMUIHBIX OOpa3OB [JIsi MCCIEAOBaHUS HX (Pa30BBIX
MepPex0/I0B.

3. CxaHupoBaHHE TEPMOTPOITHOTO ¢dazoBoro nepexona.
O6patumMocTbh(pazoBoOro nepexoja.

4. Pacdet TepMOJIMHAMUYECKHX MapaMeTpoB(a30BhIX MEPEX0I0B JIUIMHIA.

3ansatue 2. MHccaenoBanue TepMoaeHATypauum OeJika MeTOAO0OM
MHKpOKajopuMeTpuu (4 yac.)

1. [TogroroBka pacTBopa Oeika It HCCISIOBAHUS €r0 TEPMOJICHATYPAIIUH.

2. CkanupoBaHue 0a30BOM JIMHUHU.

3. CxaHupoBaHUE KA TEIIOMOTIONICHUS TIPH TEPMOCHATYpaIluy OelKa.

4. PacueT TepMOIMHAMHYECKHUX TApaMeTPOBTEPMOICHATYpaluK OeKa.



3ansaTue 3. [lonsspusanuonHass MUKpockonus (3 4yac.)

1. IlpuHIMn MeTona NONSIPU3alMOHHON MUKPOCKOITHH.

2. YCTpOoMCTBO MOISPU3ALMOHHOTO MUKPOCKOIIA.

3. IloaroToBka JUMUIHOTO O0OpasIiia.

4. VccnenoBanue U30TPOITHOTO IIEpexoa JINIHIA.

3ansaTue 4. 3HavYeHHe KMIAKOKPHCTA/UIMYECKOTO0 COCTOSIHUA B
(p)YHKIHOHMPOBAHNH KUBBIX cucTeM (3 yaca)

1. Amanranus U KUAKOKPUCTAIUINYECKOE COCTOSHUE.

2. IIpoGiieMbl CTapeHUsI U )KUJKOKPUCTATUIMYECKUE KPUCTAILIIBI.

3. Ponp KXHMIKOKPUCTAJUIMYECKOTO COCTOSHHUSI B CHUCTEME PEryJIAlUuu
(GYHKIUN KIIETKH.

4. JIntmmaHas maMAaTh.

JlaGopaTopHbie padoThI He PEAYCMOTPEHbI

I1l. YYEBHO-METOJNYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHON PABOTHI OBYYAIOIIIUXCSI
VY4ebHo-MeToIMueCcKOoe oOecrieueHue CaMOCTOSITEIIbHOM paboThI

oOyJarommxcss 1O  JUCHUIIIMHE «DBHOJOTHYECKHe  IKUAKAE  KPHUCTAIIIBDY
npenacrasiieHo B [Ipunoxenuu 1 u BkiroyaeT B ceOs:

TTaH-TpaduK BBIMOJTHEHUS CaAMOCTOSATEIBLHON pabOoThl MO IUCUUILIIMHE, B
TOM YHCJIC TPUMEPHBIE HOPMBI BPEMEHH Ha BBIMOJTHEHUE TI0 KXKIOMY 3aaHUIO;

XapaKTEePUCTHKA 3aJlaHUN ISl CAaMOCTOSATEILHON paboThl 00yJarouuxcs u
METOIMYCCKUE PEKOMEH IAIUU 110 WX BBITIOJIHCHHUIO;

TpeOOBaHUS K  TPEACTaBICHUIO W OQOPMIICHHIO  PE3yJIbTaTOB
CaMOCTOSATEILHOM pabOTHI;

KPUTEPHUH OLIEHKH BBIMOJHEHUSI CAMOCTOATENbHON paOOTHI.



PexoMeHganum o caMmocTosiTeIbHOM padoTe CTYAeHTOB

[lo nucuumumHe «bUONOrMYECKUE KUJKHE KPUCTAIUIBDY YYEOHBIM IJIAHOM
IPEeTyCMOTPEHO 45 4acoB CaMOCTOSITEIbHONU PaOOTBHI.

CamocrosiTenbHas paboTa BKIOYAET OMOJMOTEYHYIO WM JOMAIIHIOO
paboTy ¢ yuyeOHON JHUTepaTypod M KOHCIIEKTOM JIEKIMM, IOATOTOBKY K
IPAKTUYECKUM 3aHSITHUSM, U KOHTPOJIBHOMY COOECEOBAHMIO, a TAKXKE H3yueHUE
OCHOBHBIX HMH(OpPMalMOHHBIX cailToB B MHTepHeTe, CBSA3aHHBIX C BOIPOCAMH
JVCLUIIINHBI.

[Ipu opraHuzanuu CcamMOCTOATEIBLHON paldOThl MPENoAaBaTeNlb JIO0JHKEH
YUYUTBHIBATh YPOBEHBb IOJATOTOBKH KAXKJIOIO CTYACHTAa W IMPEIBUAECTh TPYAHOCTH,
KOTOpBIE MOTYT BO3HUKHYTb IIPU BBIIIOJHEHUH CAMOCTOATEIbHONU PadOTHI.

[TopsimoK BBITIOTHEHUS CaMOCTOATEIIBHOW Pa0OThl ydalllHeCs OMPEaeIIsiOT
CaMH.

KoHTponb pe3ynbTaToB caMOCTOSTEIbHOM pabOThl OCYIIECTBIISETCS B XOA€

MMPAaKTHYCCKHUX 3aHATUM U DK3aMeHa.

3amaHus 11 CAMOCTOSITEILHOTO BHINIOJIHEHUS
TeopeTnko-TUTIOIOTMYECKUI aHAIN3 TTOJA00PKU MEPUOIUYECKON JTUTEPATYpPhl
10 M3y4aeMOU TUCIUTLIIAHE.
CocrasieHnue rioccapys TEpMUHOB IO U3y4aeMOM JUCHHUILINHE.
[TonroroBka pedepaToB Mo TemaM, MPEIJIOKEHHBIM MPENOJaBaTesieM WU
CaMOCTOSATENLHO BHIOPAHHOM CTYJIEHTOM M COTJIACOBAHHOM C IMPEMO/IaBaTEIICM.
[IpencraBienne pedepara B BUAE NPE3CHTAIMH C  HCIOJIb30BaHHUEM

MYJIBTUMEIUMHOTO 000PY/I0BAHMUS.

MeToauveckue yKa3aHUIO K BbINOJHEHUIO pedepara
Iesau u 3axa4u pedepara
Pedepar (ot nar. refero — nokiaaeiBaro, coo0IMa0) NpeICTaBIsIET cOO0OM
KpPaTKOE M3JI0’)KEHHUE TTPOOIEMBbI TPAKTUIECKOTO MIIM TEOPETUUYECKOTO XapaKTepa C

(bopMyIMPOBKOI OMpeIeIeHHBIX BHIBOAOB 10 paccMaTpuBaeMoi Teme. M30pannas


http://www.google.ru/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&ved=0CDUQFjAC&url=http%3A%2F%2Fknowledge.allbest.ru%2Fjournalism%2F2c0a65635a2ac68b4c43a89521316c36_0.html&ei=6QNdUp3qKKHh4QSth4DAAQ&usg=AFQjCNGLrBzE5GCTxlE1sWrO-O8AnD4vKw&sig2=bHurRXWOHbxJ9PKHC_V9XA&cad=rjt

CTYACHTOM Tmpo0biieMa H3ydaeTcsi M AaHaANU3UPYeTCs Ha OCHOBE OJHOTO WIIU
HECKOJIbKMX HCTOYHUKOB. B oTiMume OT KypcoBOil paboThl, MpEACTaBISAIONICH
co0Ol KOMILUIEKCHOE HCCleIoBaHHE MpoOieMbl, pedepar HampaBieH Ha aHAIU3
OJTHOM WJIM HECKOJBKUX Hay4HBIX PalboT.

Lensamu pedepara sBISAIOTCS:

® Da3BUTHUE Yy CTYJICHTOB HAaBBIKOB TIIOMCKAa AaKTyaJbHBIX MpoOJIeM
COBPEMEHHOU 0ETKOBOM OMOXUMUU;

® pa3BUTHE HABBIKOB KPATKOT'O M3JI0KEHUS MaTepuasa ¢ BbIACICHUEM JIUIITh
CaMBbIX CYyIIIECTBEHHBIX MOMEHTOB, HEOOXOIUMBIX JUIsl PACKPBITHS CYyTU MPOOTIEMBI;

® pa3BUTHE HABHIKOB aHAlM3a U3YYEHHOI'O0 MaTepuaia u (popMyIupoBaHUs
COOCTBEHHBIX BBIBOJIOB IO BRIOPAHHOMY BOIIPOCY HAYYHBIM, TPAMOTHBIM SI3BIKOM.

3aoauamu noocomosxu u 3awumsi pedepara BISIOTCS:

- HAY4YUTh CTYACHTa MaKCHMAaJbHO BEPHO MEpeAaTb MHEHHUS aBTOPOB,
Ha OCHOBE padOT KOTOPBIX CTYAEHT FOTOBUT CBOM pedepart;

- HAy4YUTh CTYyJIEHTa TPaMOTHO WU3JlaraTh CBOKO TMO3WIMIO  TI0
aHanu3upyeMon B pepepare npobdieme;

- MOATOTOBUTH CTYACHTAa K JaJlbHEHWIIEMy YYacTHI0O B Hay4YHO —
MPAKTUYECKUX KOH(DEPEHIUAX, CEeMUHApaX U KOHKypCax;

- MIOMOYb CTYJACHTY OIPEICIUThCA C HWHTEPECYIOLIEH €ro TEMOM,
JanbHEHIIee pacKphITHE KOTOPOW BO3MOXKHO OCYIIECTBUTh TPU HAIMKMCAHWUU
KypCOBOW pabOThI WJIA JUIIIIOMA;

- VSICHUTh JUIsi Cce0S ¢ W3IOKWUTh TPUYUHBI CBOETO  COTJIACHS
(Hecoriacus) ¢ MHGHHEM TOTO MJIM MHOTO aBTOpa MO JIAHHOM TpolOieMe.

OcHoBHBbIE TPeOOBaHUA K CO/lEP:KaHUIO pedepaTa

CTyaeHT AOMKEH HMCIOJb30BaTh TOJBKO TE€ MaTepuaibl (HaydHBIE CTAThH,
MOHOTpaduu, Mocoodus), KOTOPbIE UMEIOT MPSMOE OTHOIICHUE K M30paHHOU UM
teMe. He pgomyckaioTcsi OTCTpaHEHHBIE pACCYXACHMs, HE CBS3aHHbBIE C
aHanu3upyemon mpoodiemoit. Conepkanue pedepara qOKHO ObITh KOHKPETHBIM,
UCCJIEI0BAThCS JJOJDKHA TOJIBKO OJHA MpodiieMa (JOMyCKaeTCsl HECKOJIbKO, TOJIBKO

€clii OHU B3auMOCBsi3aHbl). CTyAEHTY HEOOXOIUMO CTPOTO MPHUAEPKUBATHCS



JIOTUKW W3JIOXKEHUsI (HadyaTh C ONPEACJICHUS W aHajdu3a MOHATUH, MEperTH K
MOCTAHOBKE MPOOJIEMbl, NPOAHAIM3UPOBATH IMYTH €€ PEHIeHUs U CIenaTh
COOTBETCTBYIOIIKE BBIBOBI). PedepaT noimkeH 3akaHUMBAThCS BEIBOJAAMU T10 TEME.
Pedepar nomxen ObITh IPEICTABIICH B BUJIC MPE3CHTAIIAH.

OO6mue TpeboBaHuUs K MPE3ESHTAINH:

o TIPE3CHTAINS HE JI0JKHA OBITh MeHbIIIe 10 crnaiaoB;

o IEPBBIM JIUCT — 3TO TUTYJBHBIN JUCT, HA KOTOPOM OOSI3aTE€IBbHO JIOJKHBI
OBITh MPEJICTABJICHBI: HA3BAaHUE MPOCKTA; (PaMUIIMSI, UMsI, OTUECTBO aBTOPA;

o CJICAYIOUIUM CJIAMJOM JIOJKHO OBITh COJEp’KaHHE, TNI€ MPEICTABICHBI
OCHOBHBIE 3Tanbl (MOMEHTHI) MPE3EHTALNH; JKEJIATeIbHO, YTOOBI U3 COJICPIKAHUS
10 THUIIEPCCHUIKE MOYKHO MEPEHTH Ha HEOOXOIUMYIO CTPAHUITY M BEPHYTHCSI BHOBb
Ha COZIEpKAHUE;

o TU3aH-PTOHOMHYECKHUE TpeOOBAHUS: COUYETaEMOCTh 1IBETOB,
OTpaHUYCHHOE KOJIMYECTBO 0OBEKTOB Ha ClIaif/ie, IBET TEKCTa;

o IOCJICAHUMU CIIaliJlaMHi MPE3EHTAIMHU JOKHBI ObITH TJIOCCApPUMl M CITUCOK
JIUTEPATYPHI.

Brictymuienne o peepupyemMoil TeMe He TOKHO MpeBblaTh 15 MUHyT, 5
MMHYT JOMOJHUTEIBHO OTBOJIMTCS Ha BOIIPOCHI IO TEME.
IHopsanok caauu pedepara u ero oueHKa
Pedepar roToBUTCA CTyJeHTaMu B TEYEHHUE CEMECTpa B CPOKHU,
yCTaHaBJIMBAEMbI€ TMpPENoJaBaTeeM I10 KOHKPETHOW IUCIUIUIMHE, M CHAeTCs
npenoaaBaTesto, BEAYIEeMY JUCIUILINHY.

[lo pesynpTaTaM MPOBEPKH CTYJACHTY BBICTABJISETCS  OIpPEIAEICHHOE
KOJIMYECTBO 0auioB, KOTOpPOE BXOJUT B OOIEe KOJIMYECTBO OAIJIOB CTYJEHTA,
HaOpaHHBIX MM B TeueHue cemecupa. [lpu orenke pedepara yduThIBAOTCS
COOTBETCTBHE COJIEpKaHUSI BBIOPAHHOW TEME, YETKOCTh CTPYKTYPhI pabOTHI,
yMeHuEe paboTaTh C HAYYHOM JUTEpaTypod, YMEHHE CTaBUTHb NpoOIeMy U
aHaJM3UPOBaTh €€, YMEHHUE JIOTMYECKH MBICIUTh, BlaJieHue MpodeccuoHaaIbHOM

TEPMHUHOJIOTHEN, TPAMOTHOCTD U3JI0KECHMUS.



IV. KOHTPOJIb TOCTUXKEHWS LIEJIEM KYPCA

Ne /1

KoHnTtponupyemslie
pas3aensl / TeMbl
JUCLUILINHBI

Konrwl 1 aTans:
(dhopMupoBaHHUs
KOMIIETEHIIUN

OneHouyHblE CPECTBA -

HanMCHOBAHUC

Tekyimuii KOHTPOJIb

[IpomexxyTou
Hast
aTTecTanus

MOAYJIb 1.
Kunkoxpucrannugec
KOE COCTOSIHHE -
ocoboe arperatHoe
COCTOSIHUE BEIIECTBA
Pazgen 1. O0Omue
MIPEJICTaBICHUS O
KHUJKUX KpUCTaIIaxX

T1IK-7 3HaeT

VYMmeer

Bnaneer

YO-1, 113

MOAYJb I1.
Knaccudukanums
KUJKUX KPUCTAJUIIOB
Paznea 1.
TepMoTOnHBIN 1
JIMOTPOTHBIN
Me3oMophu3mM
Paspnen 2. OcHoBBI
CaMOOpraHU3aluH
ME30T€HOB
MOAVYJb III.
®u3nYeCcKre CBOMCTBA
KHUJKUX KPUCTAJIIOB
Pazpean 1.
OnTuyeckue cBOKCTBA
KUJKUX KPUCTAJUIOB
Pazpean 2.

®dazoBbIE IEPEXOBI
ME30TE€HOB

TIK-7 3Haer

YMeer

Bnaneer

YO-1, 113

MOAVYJb 1V.
Kunkue kpucraiisl B
OHOJIOTUYECKUX
CTPYKTypax

Paznen 1.
buonornueckue

TIK-7 3HaeT

VYmMmeet

YO-1, 113, Pedepar

DOK3aMeH




MeMOpaHbI Brnaneer
Paznean 2. [Ipyrue
KHUJIKOKPUCTAILITUIECK
re OMOoJIOrM4ecKue

CTPYKTYPBI

THUIIOBBIE KOHTPOJIBHBIE 3aJaHUS, METOAUYECKUE MATEPUAIbI, ONPEICIISIOIINE
OpoLEeAYypbl OLICHWBAHMS 3HAHWM, yMEHMM M HABBIKOB M (WJM) OIbITA
NEATEIBHOCTH, a TaK)K€ KPUTEPUU M IOKa3aTesd, HEOOXOAMMBIE ISl OLCHKU
3HaHUW, YMEHHUH, HaBBIKOB U XapaKTepU3YIOUIME dTanbl (POPMUPOBAHUSA
KOMIETEHIIMM B IpoOLIECC€  OCBOGHMsSI  OOpa3oBaTEebHOM  IpPOrpaMMBI,
npeacrasiieHsl B [Ipunoxennn 2.

V. CIIMCOK YYEBHOM JUTEPATYPbI U UH®OPMAIIMOHHO-
METOIUYECKOE OBECINHEYEHHUE JUCHUIIJINHBI
OcHoBHas JuTeparypa

1. BuuBkoB C. A. ®a30Bble Nepexo/1bl MOJIUMEPHBIX CUCTEM BO BHELIHUX
noyisix : yuyebHoe mocobue. Cankt-Ilerepoypr : Jlans, 2013. -367 c. Access:
http://lib.dvfu.ru:8080/lib/item?id=chamo:730982&theme=FEFU

2. BuuBkoB, C.A. ®a3oBbie epexoibl MOJIUMEPHBIX CUCTEM BO BHEIITHUX
noJisix : yuebHoe nocodue / C.A. BimmBkoB. — 2-¢ u3j., ucrp. u gomn. — CaHKT-
[lerepoypr : Jlams, 2013. — 368 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/30431

3. Bomoponnas cBsi3b B TEPMOTPOMHBIX KUAKUX Kpucramiax / B. A.
bypmuctpos, B. B. Anekcanapwmiickuii, O. W. Koiibman; WBaHoBCcKuit
rOCYJIapCTBEHHBIN XUMHUKO-TEXHOJOTHUYECKUN YHHUBEpPCUTET, MHCTUTYT XuUMHUHU
pacTBOPOB PAH. Mockaa. 2013. 349 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:772669&theme=FEFU

4. Tomuua M.I'. Hesckas I'.E. Jlucnen Ha skuakux kpucramiax CaHKT-
[lerepoypr : HHNY UWUTMO, 2010. — 108 c. — Pexum pgocryna:
https://e.lanbook.com/book/40815

5. duznveckrne OCHOBBI MOJIEKYIISIpHON Onosioru : yue6Hoe nocooue / T.
Voii ; niep. ¢ anuri. nox pea. JI. B. SIkosenko. - Jonaronpyansiii : Uatennexr, 2010.

— 363 c. http://lib.dvfu.ru:8080/lib/item?id=chamo:663865&theme=FEFU



http://lib.dvfu.ru:8080/lib/item?id=chamo:730982&theme=FEFU
https://e.lanbook.com/book/30431
http://lib.dvfu.ru:8080/lib/item?id=chamo:772669&theme=FEFU
https://e.lanbook.com/book/40815
http://lib.dvfu.ru:8080/lib/item?id=chamo:663865&theme=FEFU

JlonoJiHUTEIbHAS JIUTEPATypa
(neuammwvie u snexmponnvie uzoanus)
1. Quan Li. Liquid Crystals Beyond Displays: Chemistry, Physics, and

Applications. John Wiley & Sons, 2012, Pexxum  nmoctyma -
http://books.google.ru/books?hl=ru&Ir=&id=1VtOpPrzIBAC&0i=fnd&pg=PR7&
dg=Liquid+crystals+books&ots=DKAIxoPDde&sig=TjtwOcU7ismRCRgdQ8nX
5pgBo2s&redir_esc=y#v=onepage&a=Liquid%20crystals%20books&f=false

2. Jleunxknii M.M. Mexny kuakocTeio u TBepabM Tenom.2009. Pexxum nocryna

— https://him.1september.ru/view article.php?id=200901101

3. booOposckmit A. Kuakue kpuctammibl W JKK-momumepsl (JIeKmuu JOKTOpa
XMMHAYECKUX HaykK, jaypeara npemun l[Ipesmnenta Poccuiickonn denepannu miis
MOJIOJIBIX YUYEHBIX 3a 2009 roJ. Pexxum JlocTymna -

http://www.polit.ru/article/2010/12/10/bobrovsky/

4. EspokumoB 1O. M., Ckypuaun C. I'., CansnoB B. 1. Cnocob onpenenenus
(bU3HOTOTUYECKUX KOHIICHTPAIIUNA TeapruHa B aHAIM3UPYEMBIX KHJIKUX TTPOOax.
[Tatent P® No440575 OT 27.03.2012. Pexxum Jocrymna -
http://www.findpatent.ru/patent/244/2440575.html

5. Bonkor 10.C.,Tomo B.J., Kan E.N., Ky3nenoBa C.A. Boako 10.C., I'ono

B.JIL., Kaiy E.W., Ky3nenoBa C.A. Xunkokpucramindeckue ¢asbl, 00pa3oBaHHbIC
nymnekcamu  JIHK, comepxkammumu  mupodocdarasie  rpymmbel.  JKypHan
dKCIIepUMeHTaIbHOU 1 Teopetnyeckoit ¢puzuku. 2009. Tom 135, Bem. 3, ctp. 559
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Ilepeyenb nHGPOPMALUOHHBIX TEXHOJIOT UM
U IIPOTPAMMHOI0 00ecreYeHus

[Tpu ocymiecTBIeHUN 00pa30BATEIBHOTO IMpOLEcca CTYJACHTHI UCIOIb3YIOT
nporpammHoe obecrieuenue: Microsoft Office (Access, Excel, PowerPoint, Word

U T. 1), 3JEKTPOHHKIE pecypchl caiita [IBOY, Bkitouas DbC J[BOY.


http://books.google.ru/books?hl=ru&lr=&id=IVt0pPrzIBAC&oi=fnd&pg=PR7&dq=Liquid+crystals+books&ots=DKAlxoPDde&sig=TjtwOcU7ismRCRgdQ8nX5pqBo2s&redir_esc=y#v=onepage&q=Liquid%20crystals%20books&f=false
http://books.google.ru/books?hl=ru&lr=&id=IVt0pPrzIBAC&oi=fnd&pg=PR7&dq=Liquid+crystals+books&ots=DKAlxoPDde&sig=TjtwOcU7ismRCRgdQ8nX5pqBo2s&redir_esc=y#v=onepage&q=Liquid%20crystals%20books&f=false
http://books.google.ru/books?hl=ru&lr=&id=IVt0pPrzIBAC&oi=fnd&pg=PR7&dq=Liquid+crystals+books&ots=DKAlxoPDde&sig=TjtwOcU7ismRCRgdQ8nX5pqBo2s&redir_esc=y#v=onepage&q=Liquid%20crystals%20books&f=false
https://him.1september.ru/view_article.php?id=200901101
http://www.polit.ru/article/2010/12/10/bobrovsky/
http://www.findpatent.ru/patent/244/2440575.html

VI.METOANYECKHUE YKA3AHUA 11O OCBOEHUIO INCHUIIJINHBI

PexoMeHIanuu mo caMoCToATeILHOM padoTe CTYJA€HTOB

CamocrosiTenbHass paboTa BKIOYAET OMOJMOTEYHYIO WM JOMAIIHIOO
paboTy ¢ yueOHOM JuTEepaTypod M KOHCIEKTOM JIEKI[UH, MOJArOTOBKY K
MPAKTUYECKUM 3aHSTUSIM, U KOHTPOJBLHOMY COOECEOBAHMIO, a TaKXKEe U3YUCHHE
OCHOBHBIX HMH(OpPMAIMOHHBIX caiiToB B VHTEepHETe, CBSA3aHHBIX C BOIMPOCAMH
JUCHUTUTUHBI.

[Ipu opranuzanuu CaMOCTOSITENIBHOM paboOThl MpernojaBareib JOJDKEH
YYHUTHIBATh YPOBEHb TOJTOTOBKH KaXKIIOTO CTYACHTa W TPEIBUICTH TPYIHOCTH,
KOTOPbIE MOTYT BO3HUKHYTD ITPHU BBITIOJHEHUU CAMOCTOSTEIIbHON paOOTHI.

[TopsimoK BBITIOTHEHUS CAMOCTOATEIBHOW Pa0OThl ydalllHecs OMPEaeIIsiOT
caMmu.

KOHTpOJII) PE3YIILTATOB CaMOCTOSITEJIBHOM pa6OTBI OCYHICCTBIIAICTCA B XOAC
OK3aMCHa

VII.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JUCHUAIIJINHBI
MeToan4deckoe odoecneyeHe JUCIUIINHBI:

VY4eOHO-TeMaTHYeCKUi TJ1aH Kypca “ bruonornyeckue KuaKue KpucTamibl .

Texnnueckue cpeacTa ooecrnevyeHus1 AMCHUIIMHBI:
Jlocka ydyeHu4eckasi IByCTOPOHHSASI MarHUTHas JJisl MHCbMa MEJIOM U MapKepOM,
JlaGopatopHble CTONBI W CTYyJbsl, KOMIUIEKT MyJIbTUMEIUHHOM TexHUKU Ne3,
AptoknaB Sanyo MLS-3780, Hoyr6yk Lenovo IdeaPad S205 Bra
C50/2G/320Gb/int/11/6', cymxa PC PET Nyion 12/1, TIpoekTop.
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Iinan-rpaduk BoINOJHEHHUSI CAMOCTOSITEIbHON PadoThI M0 JUCHUIJINHE

Ne JlaTta/cpoxn Bun IIpumepHbie ®opma KOHTPOJIA
n/n BBIIIOJIHEHU S CAMOCTOSITEJIHON | HOPMBbI
padoTbI BpeMeHH Ha
BbINOJIHEHHE
1 Ha nporskenun Bcero | Iloaroroska K | 14 yac. IIpakTrueckue
Kypca MIPaKTUYECKUM 3aHSATUS
3aHSATHUSM,
2 Ha mpotsokennu Bcero | Pabora Haj | 24 yac. [TpakTuueckue
Kypca PEKOMEHIOBAHHOM 3aHATUA
JIUTEPATYPOH.
3 B koniie 7 cemectpa ITonroroska K | 36 yac. DK3aMeH
9K3aMEHY

MeToanyeckue YKa3aHusl 10 MOJATr0TOBKeE K MPAKTHYECKUM
(ceMHMHAPCKUM) 3aHATHIM

[Inanupyemble MO JUCHUIUIMHE TPAKTUYECKHUE (CEMHHApPCKHUE) 3aHATUS
MPECTABIAIOT KOJUIEKTUBHOE PACCMOTPEHHE U 3aKPEIICHUE YYeOHOro MaTepuaa
B (opMe pa3BepHYTON Oeceipl WJIM JUCIYTa;, K HEMY JOJDKHBI TOTOBUTHCS BCE
ctyneHTbl. CTy/IeHTBl Ha MEPBOM 3aHSATHU 3HAKOMATCS C TEMaMW M BOIMPOCAMHU
CEMHUHAPOB, OMPENETSIOT TeMbl JOKIanoB. [lo Bcem Bompocam HEOOXOIUMO
mpopadboTaTh COOTBETCTBYIOIIMI MaTepual U3 PEKOMEHJOBAaHHOW JUTEPaTyphl U
JUTEPATYPHBIX HMCTOYHUKOB. [locime cooOmieHus mpernofaBaTelb W CTYACHTHI
3aJ1al0T BOMPOCHI U BBICTYMAIOT C IOMOJIHEHUSIMU B KOMMEHTapUSIMHU.

OTBeThl Ha BOMPOCHI, BBICTYIUICHUS W aKTHBHOCTH CTYJCHTOB Ha 3aHATHU
OLICHUBAIOTCS TEKYILIEH OIIEHKOM.

MeToanueckue yka3aHusi 1o noAroToBKe A10KJIaja

Jloknan moJpKeH OBITh BBICTPOCH JIOTHYHO, MaTEpHall M3JIaracTcsl IEIbHO,
CBSI3HO W TIOCIIEJIOBATEIIBHO, JEIAOTCS BRIBOABL. JKenaTenbHO, 4TOOBI CTYIEHT MOT
BBIPA3UTh CBOE MHEHUE TI0 00CYXKIaeMoii mpodiieme.

[TpumepHas CTpyKTypHas cxeMma JOKjaaa BKIFYAeT TPH YaCTH — BBOIHYIO,
OCHOBHYIO U 3aKJTIOYUTEIHHYIO.

[TpoaomKUTENbHOCTD BBICTYIIJICHUS HE O KHA TTpeBbIaTh 20 MUHYT.

[Tocne moknama MPOBOAUTCS OOCYKIEHUE C JTOTIOJHEHUSMH U TTOTIPABKAMH.

OHeHI/IBaeTCﬂ KaK Ka4qCCTBO AO0KJIaaa, TaK 1 dKTHBHOCTb YYaCTHUKOB JJUCKYCCHMU.



MeToanyeckue yka3aHusi o padore ¢ JUTEpaTypoi

PaboTa ¢ TEekcTOM Hay4yHbIX KHUI M Y4YEOHHKOB COCTOUT HE TOJIBKO B
OpOYTEHUH MaTepuaia, HEeOOXOIMMO IPOBECTH aHajlIW3, CPABHUTh HU3JIOKEHUE
MaTepuaja B pa3HbIX HUCTOYHHKAX, MOJA0OpaTh MaTepuan TakuM 0Opa3oM, YTOOBI
OH pacKpbIBajl TeMy Aokiana. [IpoaHann3upoBaHHBIA MaTepual KOHCIEKTUPYIOT,
OpU 3TOM HaA0 u30erarb MPOCTOrO IMEPEMHUCHIBAHUS TEKCTOB 0€3 KaKux-JInbo
KOMMEHTapueB M aHanu3a. [IpsMoe 3aMMCTBOBaHHE TEKCTOB APYIMX aBTOPOB B
HayKe He JIOIyCKaeTCs, OHO ONPENEIAETC KAK IUIAruaT U SIBJSIETCS HaKa3yeMBbIM.
[MutupoBanue HeOONBIIMX (PArMEHTOB (CO CCBHUIKOM Ha aBTOpa) IOMYyCKaeTcs,
€CJIM HaI0 MOMYEPKHYTh CTHUJb WU CYIIHOCTb aBTOPCKOIO OINpPEAENICHUs, HO

3J10y1'IOTp€6JIHTL 9YKUMHU TCKCTaMH HCJIb34.
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Ne i/t

KoHTtponupyemsle
pas3aensl / TeMbl
JUCLUILINHBI

Konrwl 1 aTans:
(dhopMupoBaHUs
KOMIIETEHIIUN

OneHouyHble CPECTBA -

HanMCHOBAHUC

Texymuil KOHTPOJIb

IIpomexxyrou
Has
aTTecTauus

MOAVYJIb 1.
Kunkoxpucrannugec
KOE COCTOSIHHE -
ocoboe arperatHoe
COCTOSIHUE BEIIECTBA
Pazgen 1. O0Omue
MIPEJICTaBICHUS O
KHUJKUX KpUCTaIIaxX

T1IK-7 3Haer

VYMmeer

Bnaneer

YO-1, 113

MOAYJb II.
Knaccudukanums
XKUJKUX KPUCTAJUIIOB
Paznean 1.
TepMOTONHBIN U
JIMOTPOTHBIN
Me3oMophu3M
Pasznea 2. OcHOBEI
CaMOOpraHU3aluU
ME30T€HOB
MOJAVYJb III.
®u3nYeCcKre CBOKMCTBA
KHUJKUX KPUCTAJUIOB
Pazpean 1.
OnTuyeckue cBOKCTBA
KUJKUX KPUCTAJUIOB
Pazpean 2.

®dazoBble NEPEXOBI
ME30TE€HOB

T1IK-7 3Haer

YMeer

Bnaneer

YO-1, 113

MOJYJb IV.
Kuakue kpucTamibl B
OMOJIOrHYECKUX
CTPYKTypax

Pazgen 1.
brnonornueckue
MeMOpaHbI

Pasznen 2. [Ipyrue
KUJIKOKPUCTATLTUIECK
He OMOIOTHYECKHUE

CTPYKTYpBI

T1K-7 3Haer

VYmeer

Bnaneer

YO-1, I3, Pedepat

DOK3aMeH




IIo u3yyaeMOM IHCUMIUIMHE I TEKYLIEr0 KOHTPOJIS W IPOMENKYTOUYHOMU
(cemMecTpoBOI) aTTeCTALIMK HCIOIb3YIOTCS CIEAYIOIINE

OLIEHOYHBLIE CPEJICTBA:

YO-1 —unnuBuayansHOe coOeceJOBaHUE MO UTOTaM MTPEe3eHTAINM

Yemuwiii onpoc - Hanboiniee pacnpoCTpaHEHHBI METOJ KOHTPOJIS 3HAHWUN
cTyaeHToB. [Ipn ycTHOM ompoce yCcTaHaBIMBAETCS HEMOCPEACTBEHHBIM KOHTAKT
MEXIy MpEenojaBaTelieM M CTYIAEHTaMH, B IPOLIECCE KOTOPOro MPEernofaBaTeib
HOJIy4aeT IHUPOKHE BO3MOXHOCTHU AJI OLICHKH KOJIMYECTBA U KAUECTBA YCBOCHUS
CTyJeHTaMu yyeOHoro Marepuana. OH sBisieTcss HauOoyiee pacIpOCTPAHEHHOU U
aZekBaTHOM QopMoOi KOHTpOJIS 3HAHWM y4yalUXcs, BKJIOYAaEeT B  ceOs
cobeceqoBanue, JOKJIAI.

YO-3 [loknaza, cooOmIeHne
[TponyKT caMoCTOsATENbHON paboThl 00y4YarOIIErocs, NPeACTABIAIOMNNA cOO0H

nyOIMYHOE BBICTYIUIEHUE 10 MPEICTABICHUIO MTOJIyY€HHBIX PE3yJIbTaTOB PEIICHUS
ONpEJENICHHON Y4eOHO-TIPAKTUYECKOH, YUeOHOMCCIIEIOBATENbCKON WM HAYyYHOU
TEMBI.

Kpurepun onieHKH yCTHOTO OTBETA:

«5 0ayioB» BBICTABISIETCS CTYJIEHTY, €CJIM OH Ha OOCYXJaeMbI€ BOIIPOCHI
JaeT TPaBUJIbHBIE OTBEThl, KOTOpPbIE€ OTJIMYAETCS IJIyOMHON W TOJHOTOU
packpeITHsI ~ TE€MbI, yMEEeT JieJaTh BBIBOABI M 000OIIEHMs, JaBaTh
apryMEHTUPOBAHHBIE OTBETHI, KOTOPHIE JIOTUYHBI U TIOCJIEIOBATEIbHBI.

«4 Oanna» BBICTABISETCS CTYAEHTY, €CIM OH Ha OOCY)KJlaeMbl€ BOIPOCHI
JAeT TMpPaBUJIbHBIE OTBETHI, KOTOpBIE OTJIMYAETCS TIYOMHONM U MOJHOTOM
pPacKpbITUS TEMbl, YMEET JeNlaTh BBIBOJBI W OOOOIIEHUS, OJHAKO JOIYCKaeTcs
OJIHY-/IB€ OLIMOKHU B OTBETaX.

«3 Oanna» BBICTABISIETCS CTYACHTY, €CIIM OH Ha OOCYXKIaeMmble BOIPOCHI
JAET OTBETHI, KOTOPbIE HEJOCTATOYHO IIOJHO €ro PacKpbIBAIOT, OTCYTCTBYET
JIOTUYECKOE TOCTPOEHUE OTBETA, TOMYCKAET HECKOJIBKO OLTMOOK.

«2 Oannay» BBICTABISETCS CTYACHTY, €CIM OH Ha OOCY>KIaemble BOIPOCHI

AaC€T OTBCTLI, KOTOPLIC ITOKA3bIBAIOT, YTO HC BJIAACCT MAaTCPpUATIOM TEMbI, HC MOXKCT



AaThb OaBaTb APTryYMCHTHUPOBAHHBIC OTBCTbLI, AOITYCKAKOTCsA CCPLC3HLIC OIIMOKH B

COACPIKaHNU OTBCTA.

Bonpocsl K 3k3aMeHny
1. HcTopust OTKpBITHS KUIKOKPUCTALINYECKOTO COCTOSHHUSL.
2. ['omeoBsI3kOCTHAsE amganTaius OwWoMeMOpaH W BS3KOTPOTHAS PETYJISIIHS

aKTUBHOCTU MEMOpaHHBIX (hEPMEHTOB.

3. Xumuueckne 0COOEHHOCTH MOJIEKYJI ME30T€HHBIX BEIIECTB.

4.  BnusHue HOJISIPHBIX rOJIOBOK Ha ¢dazoBbie nepexoabl
rIuepopocoITUrI0B.

5. OrnuuutenbHble OCOOCHHOCTH JKUIKUX KPHUCTAJUIOB OT APYTUX arperaTHBIX

COCTOSIHUM BEIIECTBA.

6. I'enepanuzanyss KOH(GOPMALMOHHBIX HM3MEHEHUW B MeMOpaHe IIpH
peuenuuu. ['unoresa MMOUIHON MAMSITH.

7. Knaccudukanus IHOTPOMHBIX S>KUJIKHX KPHUCTAIUIOB M WX 3HAYEHUE B
OMOJIOTMYECKUX CUCTEeMaX.

8. @da3oBble MEPEXOAbl B JUNHUAAX. Teopus KHUHKOB. TepMOJMHAMHUYECKHE
napameTpbl (a30BbIX MEPEXOJIOB.

Q. Knaccudukanuss ~ TEpMOTPOINHBIX  KUJIKUX  KPUCTAUIOB W HX
UaeHTH(QUKALIHS.

10. Bmnusaue Boapl, XxonecTepuHa U OedkoB Ha (a3oBble MEPEXOb
dbochomumnuIos.

11. ®uszuyeckue CBOKWCTBA HEMATUKOB U CMEKTHUKOB.

12. ®azoBoe moBeneHue cmecedd (dochomunumoB. 3HaueHue (Ha3zoBOro
pazzieseHusl B OMOJIOTUYECKUX MeMOpaHax.

13. ®usuueckue CBONWCTBA XOJUCTEPUKOB.

14. BnusHue NJIUHBI W KOJWUYECTBA JIBOMHBIX CBSI3€H KHUPHOKUCIOTHBIX
OCTaTKOB Ha (pa30BbIe Mepexo bl (HOChHOIUITHIOB.

15. BnusHue pa3BeTBICHUHN B KUPHOKUCIOTHBIX LEMSAX Ha (pa30BbIE MEPEXOb

dbochommmnumos.



16. TIpupona MeXMOJIEKYISIPHBIX B3aUMOJCHCTBHI B )KUIKUX KPUCTAIIAX.

17. Bnusaue nonoB u pH cpenpt Ha dazoBbie iepexoas! GochoaumumaoB.

18. Hcmonp3oBaHME KUAKUX KPUCTAIIIOB B OMOCEHCOPHBIX YCTPOIMCTBAX.

19. TepmotpomHOe oBeAeHUE chuHTOPOoCHOTUTHIOB.

20. Meroasl peructpaiuu pa3zoBbx nepexo10B hochoaumuIos.

21. JIMOTpONHBINA U TEPMOTPOITHBIN MOTUMOPPU3M JIUITHIOB.

22. 3HayeHHEe CBOWCTB KOOIMEPAaTHBHOCTH M  JAIbHOJACHCTBHUS  KUIKUX
KPUCTAIUIOB B MEXaHHW3Max peleniuu. | umoTre3a reHepanu3alid MeXaHWu3Ma
perynsanuu. JIunuaHas maMsTh.

23.  Xuaxkokpucramindeckas CTPyKTypa GUOPUISIPHBIX OEITKOB.

24. T'oMeoBSI3KOCTHasl ajanTans M BsI3KOTpomHas peryisiuusa. KomneHcanms

Bs3KOCTH.

Tekymass W NOpoOMEXyTOUHAs AaTTECTalysl CTYJCHTOB IO JIUCLUIUIMHE
«BHONOTHYECKHE KUIKUE KPUCTAUIBD IMPOBOJUTCS B COOTBETCTBUM C JIOKAIBHBIMU
HOpMaTUBHBIMU akTamMu JIBDVY u siBnsieTcss 00s13aTeIbHOM.

DK3aMeH MpOBOAMTCS B BUJE CcoOeceloBaHUsA. OK3aMEHATOp 3aJaeT
BOIIPOCHI U3 IIPEJIOKEHHOTO CITUCKA BOIIPOCOB 10 CBOEMY YCMOTPEHHUIO.

Kpurepun onieHku Ha S3K3aMeHe:

«OTJIMYHO» BBICTABISIETCSA CTYAEHTY, €CIIM OH Ha OOCY»K/1aeMbl€ BOIPOCHI
AT TPaBUJIBHBIE OTBETHI, KOTOPBHIE OTJIWYACTCS TJIYOMHOM U TMOJHOTOMN
pacKpbITUsl  TeMbI, yMeeT JejaTh BBIBOJBI M  00O0OIICHUs, JaBaTh
apryMEHTHPOBAHHbBIE OTBETHI, KOTOPBIE JOTUYHBI ¥ TIOCIEA0BATEIIbHBI.

«XOpOIIOY» BBICTABISIETCS CTYACHTY, €CIM OH Ha OOCYXKJaeMbI€ BOIPOCHI
JlaeT TPaBUJIbHBIC OTBETHI, KOTOPBIE OTJIMYACTCS TJIYOMHOM U TOJTHOTOU
PACKpBITHSI TEMbI, YMEET JeJiaThb BBIBOJALI W OOOOIIEHUS, OJHAKO JIOMYCKAETCs
OJIHY-JIBE€ OIITUOKN B OTBETAX.

«YJOBJIETBOPUTEIBHO» BBICTABIISIETCA CTYAEHTY, €CJIM OH Ha 00CYyXJaeMble
BONPOCHI JTA€T OTBETBI, KOTOPBHIE HEIOCTATOYHO TOJHO €ro pPacKpbIBAIOT,

OTCYTCTBYCT JIOTHYCCKOC ITOCTPOCHUEC OTBCTA, JOIIYCKACT HCCKOJIBKO OomnooK.



«HCYIOBJICTBOPUTCIILHO» BBICTaBJIAACTCA CTYACHTY, CCJIn OH Ha
06C}’)KI[3€MI)I€ BOIIPOCHI Aa€T OTBCTHI, KOTOPLIC IMOKA3BIBAKOT, YTO HC BJIAACCT
MaTCpuajioM TCMbI, HC MOKCT daBAdTb apTYMCHTHUPOBAHHBIC OTBCTHI, JOITYCKAIOTCA

CCPBLC3HLIC OIIMOKH B COJCPIKaHNU OTBCTA.
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