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1. Ilepeyensb NJIAHNPYEMBIX Pe3yJIbTATOB 00yUYeHUs 1O JUCHUIIHHE, COOTHe-
CEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHUS 00Pa30BaTeJIbHOI
nporpamMMmsbl o HanpasJjieHuo Quzuxa

B pesynsraTte ocBoenusi OOIl OGakanaBpuarta OOydaroIIMIiCs JOJKEH OBIAICTD
CJIEYIOIIMMU pe3ybTaTaMu 00YUYEHHUsI 110 TUCIUILINHE!

Ilepeyenns miIaHMpyeMbIX pe3yJibTa-

Koo xkomne- Pe3yabrarsl ocBoenuss OOII p
meHuyuu Cooeporcanue KomnemeHyuil TOB ODYHEHMI N0 AUCHUILINHE
OIIK-6 CIIOCOOHOCTBHIO HCIIOJIL30BATh 3HA- | 3Hamb:

HUS COBPEMEHHBIX Hp06JIeM U HO- 1. OCHOBHBIC CBOMCTBa MEPCChIICH-
9] 1 HBIX PaCTBOPOB U IIPOLICCCHI, ITPOTEC-
BCHUIIINX JOCTHXKXCHHNU (1)I/I3I/IKH B p P pol - 1P

. KaloIllue B PacTBOPAX,
HAaY4YHO-HUCCIICA0BATCIILCKOU pa60Te 2. obume IIPUHIMIBL MACCOBOH KpH-

CTAJUTM3allNHY,

3. OCHOBHBIC TIPEICTABICHUS O KHHE-
THUKE 3apOJbIIICc00pa30OBaHUs U Me-
XaHU3Max poCTa KPUCTAIIIOB,

4. OCHOBHBIE BHJABl W KOHCTPYKLHIO
NPOMBIIUICHHBIX  KPHCTaJUIN3aTO-

pOB.

5. COBpEeMEHHbIE METO/IbI ONPEACTICHUS
JTUCTICPCUOHHBIX XapaKTePUCTHK
MUKpPOUYACTHII.

ymembw:

1. OOBACHUTH BIUSHUE PATUYHBIX
(akTOpOB Ha TPOTEKAHHE MPOIIEC-
coB 00pa30oBaHUs U POCTa KpHCTAI-
JIOB,

1. ompenenatb rpaHyJIOMETPUYECKUE U
JAUCTICPCHUOHHBIC XapPaKTCPUCTUKHU
00pa3yromuxCcs 4acTHIl.

2. Mecto aucuunianHbl B ctpykrype OOII marucrparypsl

JlanHas yyeOHas JTUCHMIUIMHA BXOIUT B pasnen «M.2. [IpodeccroHanbHBIN UK.
JlucuuruinHa Mo BEIOOPY».

N3ydenne AUCIUIUIMHBI «MaccoBasi KpucCTauIM3alusl HaHOCTPYKTYPUPOBAHHBIX
HEOPTaHWYECKUX MaTepHUaIOB» 0a3MpPyeTCs Ha 3HAHUSX CTYJAEHTOB MOJYYCHHBIX IMPHU
M3YYCHUU JUCIUTUIHH «XUMUS (CTIOCOOBI BRIPAXKECHUSI KOHIIEHTPAIINH, IIPUTOTOBIICHUE
PacTBOPOB, KOJUIOUIHBIE CHCTEMBI), «Kpucramnohus3uka 1 KpUCTATIIOXUMHSD (0O0IIHIe
CBEJICHUS O KPUCTAJUIMYECKON CTPYKTYPE).

JlucrumimHa u3ydaercs Ha 2 Kypce B 3 ceMecTpe.




3. O0beM QMCHUIUIMHBI B 3a49€THBHIX eIMHULAX ¢ YKA3aHHEM KOJIN4YeCcTBa
aKaJieMU4eCcKNX YacoB, BbIIeJIEHHBIX HA KOHTAKTHYIO Pa0oTy 00y4yarommuxcsi ¢
npenojaBaregeM (10 BUAAM 3aHATHH) M HA CAMOCTOSITEIbLHYIO

padoTy o0y4aommxcsi

O6miast Tpya0eMKOCTh (00BhEM) MUCIUIUIMHBI COCTaBIISIET 2 3a4€THBIC €IUHMIIBI

(BE), 72 akageMuyecKkux 4vaca.

3.1. O0vém oucyunaunvl no eudam yueoOHsIX 3aHAMUIL (8 Hacax)

Bun yueOHoii padoThI

Bcero uacos

OO6m1ast TPyI0eMKOCTh JUCITUTIMHBI

72

KoHnrtakTHas pabota o0yuaromuxcsi ¢ npenojaBareneM (1o BUAaM
y4eOHBIX 3aHATHH) (BCETO)

AynutopHas paboTta (Bcero):

16

B T. UHCJIC:

Jlexnun

16

HpaKTI/I‘-IGCKI/IC 3aHATHA

JlabopaTopHbIie pabOThI

B T.4. B aKTUBHOM U MHTEPAKTUBHOMN (hopmax

Bueaynuropnas paborta (Bcero):

B Tom uucne - unauBUIyanbHas paboTa OOyYarOUIUXCS C
npenoaaBaTesieM:

KypcoBas pabdota

TBopueckas pabota (pedepat, IPOCKT)

CamocTtosTenpHas paboTa 00ydaronmxcs (Bcero)

56

Bun  mpomexyrouHod — arrecranuud  oOydwaromierocs — (3a-
YeT/IK3aMEH)

3a4CT

4. Conep:xxanue IMCUUILINHBI, CTPYKTYPHUPOBaHHOE 10 TeMaM (pa3aesinaMm) ¢
yKa3aHHeM OTBeJAE€HHOI0 HA HUX KOJNYECTBA aKaJeMUYeCKUX YaCOB M BU/I0B

Y4eOHbIX 3aHATHI

4.1. Pazoenvt Oucyuniunvl u mpyooemKocms no 6U0am y4eoOHvlX 3aHAMU

(6 akademuueckux uacax)

Buabl yueOHBIX 3aHATHI, BKJIIOYAs ca-

1
=
QD o~
EE S MOCTOSITeJIbHYIO Pa0OTY 00yualomuxcsi M | OpPMBI TeKy-
-
N as TPYA0E€MKOCTh 1L{er0 KOH-
oy | PasAen mcnmmmmbL | E 5 (B wacax) TPOJIsi ycHeBa-
é ¥ | ayaquTOpHBbIe Y4eOHBbIE 32- CaMocTosiTe L HAS €MOCTH
C HsTHS paGoTa o0yJaommux-
BCero JAeKIun NpaKTH4YecKue cAa
3aHATHA

1. | CoBpemenHble

MIPECTaBICHUS 0
nporeccax 11 3 8
¢dbopmMHupoBaHUsA U pocTa

KPHCTAJUIOB




o Buabl yueOHBIX 3aHATHI, BKJIIOYAs ca-
§ ’g MOCTOSITEJILHYIO Pa0oTy o0yyaomuxesa 1 | q, OpMbI TeKy-
v + v
/i Pa3znen qucnuniunel | § TPoJIf ycneBa-
é ¥ | ayIuTOpHBbIe Y4eOHBbIe 3a- CaMocTosiTe L HAS €MOCTH
© HIATHS paGoTa o0y4arouux-
NpaKkTH4YecKue cAa
BCEro R 3aHATHSA
2. | Mopdomnorus 10 5 g
KPUCTAJIJIOB
3. | MaccoBas 10 2 8
KpUCTAJITN3aIus
4. | MexuyacTuuHoe
B3aHMOﬂfﬁCTBHe B XONIE | 44 3 8
MaccoBOH
KpUCTAJITN3AIUU
5. | Kpucramisl 14 4 10
raJloreHuIoB cepedpa
6. | Koncrpykuus npo-
MBIIICHHBIX KPUCTAJI- 0 8
JIN3aTOPOB
7. | I'panynomerpuyeckue u
TMCTIEPCUOHHBIEC XapaK- 2 6
TEPUCTUKH
4.2 Cooepircanue oucyuniunsl, CMpyKmypupoeannoe no memam (pazoenam)
No HaumenoBaHue pasjaesa Conepianne
AUCHHUILJIMHBI
Cooepoicanue N1eKyuoHH020 Kypca
1. CTpyKTypa NepechIEHHBIX PacTBOPOB. MeToabl CO3/1aHus
nepechiiieHus. CTpyKTypa MepechIlleHHbIX pacTBOpoB. Poct kpu-
CTaJJIOB U3 PAaCTBOPOB AJIEKTPOJIUTA. J[BHXKYIIME CUIIBI POCTA KPHU-
craioB. CTpyKTypa MOBEPXHOCTH.
CoBpeMeHHbIe Cragus 3apO,Z[I>IH_IeO6pa3OBafII/I}I. TepMmonnHamMuueckue ac-
A — o | TIEKTHI (dbopMupoBaHUs 34POJBILLIEH KPHCTAILIOB. KI/IHeUTI/IKa BO3-
nporeccax HUKHOBEHUS 3apo/ibliieii HOBoM (a3bl B METacTaOUIBLHOM cHCTEME.
(pOPMHpOBAHUS H POCTa Cragus pocra kpuctayioB. OCHOBHbIE MOJIXO/bI K OMHCA-
KPUCTAILIOB HUIO TIpoliecca pocTa KPUCTALIOB U3 pacTBopa. OCHOBHBIE CTa U
mpolecca pocTa KpUCTaIoB U3 pacTtBopa. [loBepxHOCTHOE 3apo-
JplIeoOpa3oBaHue U pocT cryneneil. Kunernueckuit pexum pocra
KpuctayiioB. g y3noHHBIN pexuM pocTa.
MexaHu3smM pocTa U3 MHOTOKOMIIOHEHTHOIO pacTBopa
AIIEKTPOJINTA.
2. KonTpomns rabutyca yactuil. [loBepXHOCTHBIN XUMHYECKUAN
noteHIman. CtabmibHbe (hOPMBI 1 PAaBHOBECHBIE ()OPMBI.
Mopdomnorust KpucTamuIoB Teopema ['n06ca-Bynbda st paBHOBeCHBIX GopM. MeTon
Ctpanckoro n KaumieBa. Ilenu nepuoguyeckoil cBa3u. MakTopsl,
ornpenensonme GopMupoBaHHe OTPAaHKH KPUCTAIIOB.
3. Maccopas OO6mue moaxoasl K OMMCAHHUIO MPOIECCOB MAacCOBOM KpH-
crayjuinzaunu. KuHeTtwka 3aponpliieo0pa3oBaHMsl MPU MacCOBOM
KpUCTAJTU3aus

KpucTajumm3anui. KuHeTnka pocTa 4yacTuIl IPU MacCOBOM KpH-

6




HaumeHoBaHue pa3jaesa

Coaep:xanue
JUCHUILIHHBI ep

CTajuIu3auuy. BnusHue ruapoauHaMUYecKuX YCIOBUU Ha MpOTe-
KaHUE€ MACCOBOM KPUCTAJUIU3ALINH.

[Ipormeccrl cMemBaHus B XHAKOW ¢aze. SBIeHHEe MUKPO-
CMELIMBAaHUS B peakTope ¢ Mewankou. [IpuMepsl BIUAHUAS MUKPO-
CMEUIMBAaHUS HAa XMMHUYECKUE peaklMH. BbeICcTpble peakuuu B pac-
TBOpax. Peakums ocaxneHus. Peakuuu nosmmepusanuy U MOJIU-
KOH/JICHCAIIUH.

MexgactTuaHoe OcCHOBHBIE ITPOLIECCHI, TPUBOASAIINE K CHUKEHUIO ITOBEPX-
B3aMMOJCICTBUE B XOJE | HOCTHOW SHEPruu B JUCIIEPCHBIX cUCTeMax. M3orepmudeckas me-
MacCcOBOU pPEroHKa B IMCHEPCHBIX cucTteMax. Kuneruka koaryisauuu. Pakro-
KPUCTAIIN3aLUH PBI 3aMEJUICHHS KOAryJsiiuu. 3alllUTHBIE KOJUIOUBIL.

Hcropudeckuil ouepk pa3BUTHUS TEXHOJIOTUU CUHTE3a
AgHal.

OcHOBHBIE MTOIXOBI K KIACCUPUKATUN MUKPOKPHCTAIIIOB,
IIOJIy4a€MBIX B XOJI€ MAacCOBOM KPHUCTA/UIN3ALUNA T'AJIOTEHUOB Ce-
pedpa. PacTBopuMOCTh rajloreHu7ioB cepedpa B BOJHBIX PacTBO-
Kpucrannel ramorennnos | pax. Ilpomssenenue pactsopumoctu. TemmepaTypHas 3aBUCH-
cepedpa MOCTb MPOU3BEAEHUS pacTBOPUMOCTH. OCOOEHHOCTH (POpPMUPOBa-
HUS U POCTa MUKPOKPHUCTAJUIOB rajioreHyia cepedpa B Xoje Mmac-
COBOW KpHUCTaJUTU3ALUU.

[IpunnunuanbHble 0COOCHHOCTH METO0J1a KOHTPOIUPYEMOH
JBYXCTPYMHOM KpHUCTAUIM3alMU. Pexpucraumsanus MHUKPOKpHU-
ctayzioB AgBr B BOIHO-)KETTaTUHOBOM TeJle

e TBepnodasHeii peakTop ¢ ymaiaeHueM mnpoaykra. IIporou-
KoHcrpykius npomslm- prog P pC YA POAYK p
HBIE PEAKTOPBI C MOCTOSTHHBIM MOTOKOM. [IpoTouHBIE peakTopsl C
JIEHHBIX KPUCTAJIJIN3ATO-
o MepeMEeHHbIM MMOTOKOM. byHkepHbIe peakTopsl. KoHCcTpyHnpoBaHue
p pEaKkTOpOB.

XapakTepUCTUKA paclpesieIeHusl 4acTUll 110 pa3Mepam.
HopmanbsHoe u jor-HopmanbHOe pacnpenencHue. CoBpeMEHHbIE
METO/Ibl OTPEAETICHUS JUCTIEPCUOHHBIX XapaKTEPUCTUK MHUKpOUa-
CTHIL.

I'panynomerpuueckue u
JUCTIEPCUOHHBIE XapaK-
TEPUCTUKH

5. IlepeyeHb y4eOHO-METOAMYECKOTO O0ecTIeYeHUs IJIsl CAMOCTOSITEILHOM
PadoThI 00y4AKOIIMXCH MO TUCIHUILINHE

®. B. Turos, JI. B. CotHukoBa, b. A. CeukapeB MaccoBas KpucTayuin3aius 1 orpe-
JIeJICHUE TUCTIEPCUOHHBIX XapPaKTEPUCTHUK MUKPOKPUCTAIIIOB TaJIOTEHUIOB cepedpa,
YueoHoe nocobue URL:http://physic.kemsu.ru/pub/library/learn_pos/MassKrist.pdf,
Jlata ob6pamenuns 25.06.2015.

Y4eOHO-MeTOAMYECKUI KOMIUIEKC O IUCHUIUIMHE, pa3MEIeHHbI Ha caiTe ¢a-
KYJIbTETA.

6. @OH/1 OLIEHOYHBIX CPEACTB JIA MPOBECHUS MPOMEKYTOYHOM aTTecTAlluU
00y4a0IUXCA M0 TUCHUIJINHE

6.1 Ilacnopm ¢honoa oyenounvix cpedocme no oucyuniuHne

KonTponupyemsle paznensl Kon xonTponupyemoii komne- | HaumeHoBaHue oLieHOU-
(TeMBbI) AUCITUTUTIHBI TeHIUH (WK €€ 4acTH) HOTO CPEJICTBa

CoBpeMeHHbIE TIPEACTABICHUS O 3Hatse: 1,3 Tecr
nporeccax (GOPMUPOBAHUA W Ymers: 1




pocTa KpUCTAJIOB
2. Mopdosorust KpuCTaJIIIOB 3uars: 1 Tect
p P YwMmerts: 1
3. 3Hartk: 2,3 Tect
MaccoBas kpucTain3anus
YwMmerts: 1
4, Mex4vacTuaHoe Tect
. 3HaTh: 3
B3aUMO/ICUCTBUE B XoJ1e
. Ywmers: 1
MacCOBOW KPUCTAJUTH3AIUI
S. Kpucramist raJIOT€HUI0B 3Hath: 3 Tect
cepebpa Ynmers: 1
6. Komncr WS IPOMBIIIIEHHBIX Tect
PYKUI 1D 3uate: 4
KPUCTAJIIN3aTOPOB
7. I'panynomerpuyeckue u quc- 3Hath: 2 Tecr
MIEPCUOHHBIC XapaKTEPUCTHUKU YmeTb: 2

6.2 Tunoesvie KOHMpPONbHBIE 3A0AHUA UTU UHDBLE MAMEPUATIbL
IIpumep TecTOBOrO 3a1aHUA

3aoanue 1.

PemuTe 3ana4uy 1 BeIOEpUTE TPABUIILHBIN OTBET.

Paccunraitite Mmaccy nosmyuenHbix MK AgBr, eciin Ha cuHTe3 n3pacxonoBano 250
Mi. 1 M pactBopa HuTpara cepedpa.

[1425r

[]170r

[] 94r

[]47r

[] 188

3aoanue 2.

Br16epute Bce npaBUIIbHBIE OTBETHI

Kakue BeIMUMHBI OLEHUBAIOT IPAHYJIOMETPUUYECKYIO OJTHOPOJAHOCTh MOIMYJISALUU
KPHUCTAJUIOB?

[] Cpenne-kBaapaTu4HOE OTKIOHCHHE pa3Mepa.

[1 KoadduimeHt Bapuaiyu pamepa.

[] Koaddumuent popmsr

[] OmHOPOIHOCTH BHYTPEHHEH CTPYKTYPHI.

[] KoHnuentparws u Tonorpadus IpuMecei.

3aoanue 3.

Ykaxure 3nadeHus pBr mpu cunteze MK AgBr, coorBeTcTByMOIIME TabUTyCy
00pa3yromuxcst KpUCTAIIIOB.

Ky0n1 14-1,7
OxTasrapsl 19-25
IImockue 09-1,2

3,0-35
3aoanue 4.

BriOepuTe npaBuIIbHBIN OTBET



[Touemy kpuctamuzanus AgHal Benércs B mpUCYTCTBUU 3aIIUTHOTO KOJUIOUA -
JKEJIaTUHBI?

[ TIpemoTBpalieHue KOarysiiuu

[ TloBslllicHHE BA3KOCTH pacTBOpa

[ TIpenoTBparieHue meHOOOpa30BaHMS

[1 Cencubmnuzanus MK AgHal

[] Kartanu3aTop XUMHUYECKOW PEeaKIHH

3aoanue 5.

YKaXuTe npaBUIIbHBIA OTBET

Kakoit MmeTox onpeneneHus pazmMepa MUKPOKPUCTAIIIOB MEJTKO3EPHUCTON dMYJIb-
CUU OCHOBAH Ha TOM, YTO IPHU MPOXOKIACHUH CBETA Yepe3 KOJIOUIHBIM pacTBOp, CO-
JepKallliii MaJlble MPO3payvyHble YaCTHUIbI, MOTJIOMIEHUE MPAKTUYECKH OTCYTCTBYET U
ocJia0JieHre MHTEHCUBHOCTH MA/Ial0IIET0 CBETA PABHO MOJIHOMY CBETOPACCESTHUIO?

[J TypOoumumerpudeckuii

[] Hedenomerpuueckuii

[J CenuMeHTaIMOHHBIH

[] DnekTpOHHOMUKPOCKOIHYECKUH

3aoanue 6.

Bri6epute Bce nmpaBUIIbHBIE OTBETHI

Kakue ¢popmbel MK AgBr MOryT OBITH MOJIy4eHBI B OOBIYHBIX YCIOBHUSIX CHHTE3a
0€3 UCTOJIb30BaHUSI MOIU(PUKATOPOB pocTa?

[] T'ekcasapbl

[] Oxta’aper

[] PomOomoaekasapsl

[] TpuroHTpHOKTadIpHI

[] TerparoHTpHOKTadpHI

[] Tetparekcasapsbl

[] T'ekcoxTasapsl

3aoanue 7.

Kak Ha3bIBatOTCS 3apOJIBIIIH C pa3MEPOM MEHbIIIE KPUTUUECKOTO?

3aoanue 8.

YKaXuTe COOTBETCTBYIOIIUE 3HAYCHUS W3MEHEHUs MOJsIpHOW »Hepruu ['mbOca
MIPH TIEPEXO0/IE€ BEIIECTBA U3 OJJHOM (pa3bl B APYTYIO.
[lepexon u3 ¢das3er 1 B 2 mpoucxogutr AG=0
CaMOTIPOU3BOJILHO
[Tepexon u3 das3sl 1 B 2 Tepmonuua- AG>0
MHUYECKHU HEBO3MOKEH
[Tonoxenue TepMoArHaMu4yeckoro AG <0
paBHOBeCHS

3aoanue 9.

Pacnionoxure CTaluHn poCTa KpucTtajia B HY)KHOI\/'I MMoCJaca0BaTCIbHOCTH.



Huddy3ust KOOpAMHAIMOHHOTO OKPY>KEHHS OT MMOBEPXHOCTU KPUCTAJLIA.

Huddys3us BAOJIb CTYIICHBKH.

HNnTerpupoBanue B pelIETKY B y3JI€.

AncopO1usi Ha TOBEPXHOCTH KPUCTAIA.

BricBOOOXIeHNE TEIUIOTHI KPUCTALTU3AIMKA U €€ TPAaHCIIOPTUPOBKA OT MOBEPXHOCTH
KpHUCTaia.

[IpucoeanHeHne K CTyMEHbKeE.

Huddysus 1o moBepxXHOCTH.

JIBM>KeHHE PaCTBOPEHHOTO BEIIECTBA U3 00beMa pacTBOpa K MOBEPXHOCTH.

3aoanue 10.

VYKaXUTe COOTBETCTBYIOIIHME MOJIEIH POCTa KPUCTAILIOB /ISl COOTHOIIICHHIA:
MoHO3apo/IblIIEBast (3, A" >>[L/(dr/dt), ]
[Tonu3apopiiieBas (3,A)" <<[L/(dr/dt),]

MeXaHU3Mbl UMEIOT PaBHOE 3HaUeHue  (J A)™* =0,6[L/(dr/dt), ]

(3,A)" =L/ (dr/dt), ]

3aoanue 11.

Br16epuTte npaBUibHBIN OTBET

Yem 00ycOBIEHO MPOTEKAHUE BTOPUUHOTO 3apOiblie00pa3oBaHus?

[] Hanwuuem KpUCTAJUIOB paCTBOPSHHOTO BEIIECTBA B PACTBOPE

[] OObeariHEHHWEM aTOMOB MIJIM MOJICKYJI PACTBOPEHHOI'O BEIIECTBA B YIOPSIO-
YEHHBIE arperartbl

[] Hanguuuem MOCTOPOHHHMX MOBEPXHOCTEH B CUCTEME

[ KoasecueHiien 4acTuil

3aoanue 12.
Kaxkue 3nauenns [1IP u L coorBeTcTBYIOT coenuHeHnsam tuna: A B,
O mp=[p =}, L==4mp/(a°B")
O mp=[pFB* [, L==4mp/(A’B°)
O np=[a"FB* [, L=41p/(A’B?)
O mr=[pF[B* [, L==4mPx(a"B")
3aoanue 13.
Boi6epute npaBUibHBIN OTBET
Koarymsanus, korna CIMIIaHWe 4acTUL] IPOMCXOAMT IIPU UX COYIAPEHUU B IIPO-
1iecce OpPOYHOBCKOTO JBUKEHMSI Ha3bIBAETCS -
NEPUKUHETUYECKON
OPTOKHHETUYECKON

METAKUHETUYECKOM
MMAPAKUHETUYECKOU

OO
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3aoanue 14.

Kak Ha3bpIBaeTCS BpeMsi MEKIYy MOMEHTOM JOCTHIKEHUS KPUTHYCCKOTO IEepPEeCHI-
IeHus1 ¥ 00pa3oBaHUEM HOBOH (ha3pl?

3aoanue 15.
CorylacHO Kakoi TeOpHH CKOPOCTh pOCTa MHAMBUAYATHLHOW YaCTUIIBI B XOJIE CO-

dr DCafr
3pEBaHMS ONPEACIIICTCS CICAYIOIINM BhIPAXKECHUEM: — = = (V——IJ
[ JIndmuna-Cné3oba-Baruepa
[J T'm606ca-Tomcona
[1 dpeiinanuxa-OcTBajibaa
[] T'u66ca-Bynbda

[1 Boiis-Ctponra

3aoanue 16.

Kakast Teopusi OnMCBIBaCT MPOIECC POCTa KPUCTAIIOB YPaBHECHHEM MaccooOMe-
Ha?

[ Teopwust MOBEpXHOCTHOTO HATSHKCHUSI.

[1 duddy3Has Teopus.

[J MonekyasapHO-KHHETHICCKas TCOPHSL.

3aoanue 17.

VYkaxute Ha3BaHUSI METOJIOB KPUCTAIU3ALUY.

BrinapuBanue pactsopa. BricanuBanue.

OxJtakIeHUE TOPSYUX PACTBOPOB. N3oTepMuueckui.

OOHOBPEMEHHOE OXJIaXICHUE U BBI- KoMOuHUpOBaHHBIH.
[MAPUBAHUE TOPSIUYUX PACTBOPOB.

BBenenne 100aBOK, MOHMIKAIOIIUX N3oruapuyeckuid.
pPacTBOPUMOCTb.

OxyaxkieHre pacTBOPOB JI0 TeMIepa- BrimopaxuBaHue.
TypsI Hke 0 °C.

3aoanue 18.
CKOpOCTh MEepBUYHOrO 3apoibiiieoOpazoBanus (J) siBisieTcss HEMMHEWHOW BEJH-
YUHOM, MEHSIOUIEHCS OT MOYTH HYJEBOIO 3HAYEHHUS NMPH HU3KOM IEPECHIIICHUH [0

OYCHb BBICOKMX BelIMYMH (CM. puc.). Kak Ha3pIBaeTCs TpaHUIla MEXAY ATUMHU JABYMSI
oOyractamu?

11



3aoanue 19.

Kak Ha3bIBaeTCs OpUEHTUPOBAHHBIN POCT OJTHOTO KpUCTAIa B 00beMe Ipyroro?
[ T'omosnurakcus

[] Tereposmurakcus

] ABTrosnuTaxcus

] Xemorakcus

] DHporakcus

6.3 Memoouueckue mamepuanst, onpeoensaoujue npoyeoypsvl OUeHUSAHUs 3HAHUIL, YMe-
HUIl, HAGLIKOG U (Ul) Onblma 0eameabHOCHU, XAPAKmepu3yrujue Imansvt Gopmupo-
6AHUA KOMNEmeHYuil

JIns1 KOHTPOJIST YCBOEHUS CTYJEHTOM Pa3/IesIOB JaHHOTO Kypca UCIOIb3YIOTCS Te-
cToBble TexHosoruu. 1o qucuumnianHe pazpadboTaHa TecToBas 0a3a, BKIOYAIOIIAS OKOJIO
70 BOMpPOCOB Pa3IMYHOrO TUIA (OTKPBITHIN, 3aKPBIThIA, HA YIOPAI0YEHHE, HA COOTBET-
ctBue). Ha BeimosiHeHWe Tecta oTBOoauTCA 60 MuH, npeabsiBisercs 19 3amanmii. Bo
BpeMs CHA4yM pa3peuiacTcs MOJb30BATHCS CIEAYIOIMMMU MaTepUATAMU: KaJbKYJISATOD,
MEePUOJINYECKAsl CUCTEMa XMMHUYECKUX 3JIEMEHTOB. Bce ocTanbHble JaHHBIE, HEOOXO0IU-
MBI€ JUIsl OTBETA HA BOIIPOC, COEPIKATCA B YCIOBHUHM 3a1a4U UM BOIIPOCA.

OneHka BBICTABIIACTCA 110 CIEIYIOIIUM KPUTEPHUSIM:

Pe3yabrar, % Ouenka

0-50 HE 3a4TE€HO
>51 3a4TCHO

7. IlepeyeHb OCHOBHOM U JONOJHUTEIbHON YU4eOHOH JIUTEpPaTypPbl, HE00X0AUMOM
JJIS1 OCBOCHUSA M CHUIIMHBI

a) OCHOBHAA yuedOHasa Mumepamypa:

1. T. A. Jlapuues, JI. B. CotnukoBa, b. A. Ceukapes, FO. A. bpecnas, A. H.
VYTexuH, MaccoBasi KpUCTaJUIM3aIMsl B HEOPraHUYECKUX cHcTeMax YueOHoe mocolue.
Kemepogo, 2013.
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2. PycanoBa A.W. Jlekuuu no TepMoauHaMuke nosepxuocreii / A.W. Pycano-
Ba. - MI3a-Bo "Jlanwn", 2013. - 240c. - Pexxum goctyna:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=6602, /{aTa obparicHus
25.06.2015.

3. N. U. Kykymikuna, A. FO. Mutpodanos Konnounnas xumusi: yued. moco-
oue; Kemeporckuii roc. yH-T. - Kemeposo: 2010.

0) OononHumenvHaa yyeoHan 1umepamypa:

1. B. H. IloptHoB, E. B. UynpyHoB, BO3HUKHOBEHHE U POCT KPUCTAILIOB, M.,
®duszmataur, 2006.
2. ®. B. Turos, JI. B. CotaukoBa, b. A. CeukapeB MaccoBas kpucrtamuin3a-

I ¥ ONpe/eNieHue JTUCIIEPCUOHHBIX XapaKTEPUCTUK MUKPOKPUCTAIUIOB TaJIOTCHU]IOB
cepedpa, YuebHnoe nocodue. Pekomennosano Cu6PYMII. Kyzbaccrysuzaar. 2004.

3. [Tox. pen. b. K. Baitnmreiina CoBpemennast kpuctaimiorpadus. T.3. O6pa-
3o0BaHue KpuctaiuioB. M.: Hayka, 1980.

4, Opunpuxcoepr . A. Kypc komnmounnont xumun: YueOnuk. Jlans, 2010,
http://e.lanbook.com/books/element.php?pll_id=4027, 1ata oOpamenus 25.06.2015.

5. Canrsan K. Tpasnenue kpuctamios. — M.: Mup, 1990.

8. Ilepeyennb pecypcoB HHPOPMANUOHHO-TEJIEKOMMYHHUKALIMOHHOM CETH
"UHTepHeT", HEO0XOAUMBIX JISI OCBOCHUS JUCHHUIIJINHbBI

1. T. A. Jlapuues, JI. B. CotHukoBa u ap. MaccoBasi Kpuctajuin3alus B HEOpraHuye-
CKHX cUCTeMax YueOHoe mocooue.

URL :http://physic.kemsu.ru/pub/library/learn_pos/masskristbook.pdf, {aTa o6pa-
menus 25.06.2015.

2. ®. B. Tutos, JI. B. CotnukoBa, b. A. CeukapeB MaccoBasi KpuCTaJTU3aIMs U OTpe-
JIeICHUE TUCTIEPCUOHHBIX XapaKTEPUCTUK MUKPOKPHUCTAIIJIOB rajOTeHUIOB cepedpa,
Yueonoe nocooue URL:http://physic.kemsu.ru/pub/library/learn_pos/MassKrist.pdf,
Hata obpamenus 25.06.2015.

9. MeToauueckue YKazanud 1Jisg oﬁyqamumxcn M0 OCBOCHHIO JUCIUIIIMHBI

9.1 Opzanuzauusa camocmoameabHoil padoomvl Cmy0eHmos

[To naHHOW MUCIUIUIMHE Ha CAMOCTOSITEILHYIO pa00Ty 00YyUarOIIMXCsl OTBOIUTCS
56 akaJeMHYEeCKUX Y4acoB. DTO BpeMsl HEOOXOIMMO UCIIOJIb30BaTh ISl CJICIYIOIINX BU-
0B paboT:

1. 3akperuieHre ¥ MOBTOPEHUE JICKIIMOHHOTO MaTepuaa;
2. CamMoCTOATENHbHOE U3YUCHHUE PA3/ICTIOB TEM;
3. IloaroroBka K MpOMEXKYTOYHOM aTTeCTAIMU (3a4eTy).

1. Jlnsg 3akperieHus JeKIIMOHHOTO MaTepraia He00X0IMMO MCIIOIb30BaTh MPe/-
crasieHHble B Y MK 110 qucuuIuiiae OnopHbI€ KOHCIIEKTHI JIEKIUN U COOTBETCTBYIOIINE
pasnensl yaebHoro mocobwus. J{is Gonee yriybieHHON MpopabOTKH MaTepraia He00Xo-
MO MCIOJIb30BaTh PEKOMEHIOBAHHYIO MPETNO/aBaTeieM JIOMOTHUTEIBHYIO JIUTEpaTy-

py.
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http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=6602
http://e.lanbook.com/books/element.php?pl1_id=4027
http://physic.kemsu.ru/pub/library/learn_pos/masskristbook.pdf

2. Ha camocTosTenpHoe N3Y4YCHHEC BBIHCCCHLI TCMbI IIPUKIAAHOTIO XapaKTEpa, HE
HYXIarOIueCsa B ,Z[CTaHBHOﬁ HpOpa6OTK€ BOIIpOCa Ha JICKIMHK, a TaKXKC pa3aciibl, U3Yy-
YCHHC KOTOPBIX HOCUT 03HAKOMUTEJIbHbIN XapaKTep:

Ne

HaumenoBanue pa3aesia 1uc-
IUIIJIMHbBI

Pa3ueJ1, BBIHECEHHBIH HA CAMOCTOSITEIbLHOE H3yYCHUE

1. CoBpeMeHHbIE TPEICTABIECHUS O
Mexanu3m pocra M3 MHOTOKOMIIOHEHTHOI'O PacTBOpPA
nporeccax — (GopMupoBaHus U
JNEKTPOJINTA.
pocTa KPUCTAILIIOB
2. €U IEPUOANYECKON CBA3U. PaKTOPBI, ONPEEISIONINE
Mopdosorusi KpuCTaJIIIOB 1L pHOA PP, OTpeA H
(hopMHpOBaHKE OTPAHKU KPUCTAILJIOB.
3. [Iponecchl cMemmBanus B )XUAKOH (aze. SBneHNE MUK-
pOCMEIINBaHUs B peakTope ¢ Memankou. [Ipumeps! Biu-
MaccoBas KpucTaIIIU3anus SSHUSL MHUKPOCMEUIMBAaHUsA HAa XUMHUYECKHE pEaKIMH.
beicTpple peakuuu B pacTBopax. Peakuus ocaxiaeHus.
Peaknyuy nonumeprsanuu 1 NOJUKOHICHCALIMH.
4, MexyacTHUHOE B3aUMO/JEHCTBUE
B X0JI€ MacCOBOM 3aluTHBIE KOJJIOU/BI.
KpUCTAJIIN3aLUU
5. Hcropuueckuil ouepk pa3BUTHS TEXHOJIOTUN CUHTE3a
AgHal.
Kpucrannsl raioreHua0B cepedpa
Pexpucrannuzanus mukpokpucramioB AgBr B BoaHo-
JKEJIATUHOBOM TIeJie
6. TBepnodaszublit peaktop ¢ ygaieHuem mnpoaykra. IIpo-
KoHCTpyKIMs: IPOMBIIITIEHHBIX TOYHBIE PEAKTOPBI C IMTOCTOSHHBIM IOTOKOM. IIpoTOYHBIE
KPUCTAJUIN3aTOPOB PEaKTOpBI € NMIEPEMEHHBIM IIOTOKOM. byHKEepHBIE peakTo-
prl. KoHCTpyHpoBaHue peakTopoB.
7. I'panynomerpuyeckne u aucnep- | XapakTEepUCTHKA PaCcIpeleNeHNs YacTHIl 0 pa3Mepam.
CHOHHBIE XapaKTEPUCTUKU HopmasibHOE 1 10r-HOPMalIbHOE pacCIpeeICHHE.

st aToro Buaa paboThl HEOOXOIUMO MPOPAOOTaTh PEKOMEHIOBAHHYIO JTUTEPa-
Typy, IpH HEOOXOJUMOCTH CJIETYET OOpaTUTHCS K MPENOAaBaTENI0 32 PA3bICHECHUSIMU
HESICHBIX MOMCHTOB.
3. JInsg moaroToBKM K 3adeTy (IIPOBOJIUTCS B BHAEC KOMITBIOTEPHOTO TECTHPOBa-

HUSI) HEOOXOJMMO TOBTOPHUTH MPONICHHBIM MaTepuaj, WCIOIb3YysS KOHCIICKT JICKIIUH,
ydueOHoe ocobue, odpaias oco0oe BHUMaHUE Ha pa3/ielibl, BIHECEHHBIC HA CaMOCTOSI-
TEIbHOC M3y4YeHUE. YUUTHIBAS TO, YTO HA JAHHYIO TUCIIUIUIMHY HE OTBOJMTCS MPAKTH-
YECKUX 3aHSTHH, BO BpeMsl, OTBEJICHHOE JJII KOHCYJIbTAIMH, HEOOXOAMMO YTOYHHUTH Y
MIPEMNO/IaBaTelisi T MOMEHTHI, KOTOPHIE HE TIOHATHHI M TPEOYIOT €T0 MOsICHEHUSI.

10. IlepevyeHb MH(POPMANUOHHBIX TEXHOJIOTHIi, HCIOJIb3YeMbIX IIPH OCYIIIeCTBJIe-
HUM 00PAa30BaTEIBLHOIO MPOLECCa MO AMCIUIINHE

1. KommproTepHOE TECTHPOBAHKE TI0 UTOTaM U3yUYSHHSI Pa3aeioB JUCIUTUTHHBI
2. Ucnonws3oBanue npe3eHTanuii (B mporpamme Power Point) mpu mpoBeaeHuun
JIEKIIUOHHBIX 3aHATHM.
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11. Onucanue MaTepuaIbLHO-TEXHUYECKON 0a3bl, HEOOXOIUMOM I
oCyIIeCTBJIEHHsI 00Pa30BaTEIbLHOI0 MPOLECCA MO AUCIUIJINHE

B kaugectBe MAaTCPHUAJIIBHO-TCXHUYICCKOTO obecrieucHMs JUCHUIIIIMHBI UCIIOJIB3Y-
IOTCA CIICAYIOIIHC MYJ'II)TI/IMGILI/II‘/’IHLIG cpeacrBa: KOMIIBIOTCP C IIPHUKIIAAHBIM IIPO-
I'paMMHbBIM O6€CH€‘I€HI/I€M, IMPOCKTOP, 3KpaH.

12. Nuble cBeiennsi ¥ (MJIM) MaTePUAJIbI

12.1. IIepeuensv oopazosamenvHblx MEXHON02UIL, UCHOTIB3YEMBIX RPU OCYULECIETEHUU 00-
pazoseamenvHo2o npoyecca no OUCUYUNIUHE

[Ipu peanusanuy DUCUHUILIMHBI «MaccoBasi KpUCTaJUIM3alKsl HAHOCTPYKTYPUPO-
BAHHBIX HEOPTaHMYECKUX MaTepUaNIOB)» AyJIUTOPHBIC 3aHATHUS MPOBOASATCS B (opme
nekui. Hapsany ¢ TpaauIMOHHON JIEKIHEN TakKe PEKOMEHAYETCS UCIOIb30BaTh Cle-
nyrone (GopMel:

Jlexyus-ouanoe: Haubomee pacnpocTpaHeHHas: (popmMa aKTUBHOTO y4acTHs CTYICH-

TOB B IIPOLIECCE M3YUYEHHS] HOBOT'O TEOpPETUUYECKOro Marepuaiia. Co CTOPOHBI Mpenoaa-

BaTeNsl  JICKUUS-IUAJIOT  TMpEANojaracT MNOAJEpXKaHWEe YCTOWYMBOIO  KOHTAaKTa

C ayIUTOpUEH, TITyOOKOE 3HAHWE MaTepuania, MOOUIBLHOCTh M THOKOCTh B €ro M3JIOXKe-

HUU C YY€TOM OocoOeHHOocTel ayautopuu. Jumanornuyeckas dhopma mojaadyud TeopeTHde-

CKOr0 MaTepuaja MpuMeHUMa KO BCeM pasziesiaM JUCIUTIIIUHEI.

lIpobnemnasn nexyus: NpeanonaraeT NOCTPOCHUE M3JI0KEHUS HOBOTO TEOpeTHYe-

CKOro Marepuajia B (opMe MOCIEAOBATEIBLHOTO PEIICHUS MOCTABJICHHOW MPOOJIEMBI.

CymiecTBeHHOE OTIMYKE MPOOJIEMHON JIGKITUU B HEOOXOJIUMOCTH PACCMOTPEHUS Pa3-

JUYHBIX TOYEK 3PEHUS] HA MOCTABJICHHYIO MPOOJEMYy U OIEHUBAHUM IMO3HABATEIHHOU

MPOAYKTUBHOCTH, TEOPETUYECKON U METOJOJIOTMYECKON 3HAYMMOCTH Ka)XXJI0M U3 HHUX.

[IpoGnemuas opma momayum TEOPETUYECKOTO Marepuaia MO3BOJIIET CPOPMUPOBATH

[M03HABATEIIbHBIA U UCCIIE0BATEIILCKUM UHTEPEC CTYICHTOB K COJECPKAHUIO U3ydaeMOU

JTUCIUIUINHBL. JTa opMa Hambosiee ynoOHa JJid MPOBEACHUS JICKIIUN TI0 CJICTYIOITUM

TeMaM U pa3JiesiaM:

1. Knaccuueckue mojaxojbl K ONMKMCAHUIO 3apobliieoOpazoBanus. Teopun Donbmepa,
Openkenst, 3enpaopuda u Jlupmmuna-Cnezoa. CoBpeMeHHbBIE TEOPUU 3aPOIbIIICO0-
pa3oBaHUs.

MexaHu3M pocTa KpUCTAJIOB.

3. BuusHue armomepanuu Ha Mpolecc KPUCTAIUIU3ALUU.

B kadecTBe WIIIOCTpalnii TEOPETUYECKOIO0 MaTepuana HCIONb3YIOTCS Hay4yHbIE
JAHHBIE 0 KPUCTAUIM3AIMKU TajJOreHUI0B cepedpa, MOJyYeHHbIE aBTOPOM JAHHOTO
Kypca U IpyTUMHU COTpYIHUKaMU Jlabopatopun Gororpaduueckoii xumuu Keml'V.

12.2. Ocobennocmu peanuzayuu OUCYUNIUHDBL 01 UHBAIUO0E U JIUY C OCPAHUYEHHBIMU
B03MONCHOCMAMU 300P0BbSA
Peanuzanusi TUCIUTUTMHBI OCYIIECTBIISIETCS] B MHKITIO3UBHBIX OOIIUX TPyTIax.
Opraiu3alMoOHHO-TIEIarOrHYECKOe COMPOBOKIACHUE CTYJEHTOB-UHBAIUJIOB U CTY-
J€HTOB C OrPAHMYEHHBIMUA BO3MOXXHOCTAMHM 3710p0oBbs (OB3) HanpaBiieHO Ha KOHTPOJIb
OCBOCHHSI 00pa30BaTEIbHON MPOTPAaMMBI B COOTBETCTBHH C TpauikoM y4eOHOTO mpo-
1[ecca W TUMOBBIM WJIM WHIAMNBUIYaTbHBIM YY€OHBIM IUIAHOM U BKIIOUAET B ceO0sl, TIPU
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HEO0OXOIUMOCTH, KOHTPOJIb 32 MOCENIAeMOCThIO 3aHATUH, TOMOILb B OpraHU3aluu Ca-
MOCTOSATENIbHON paOOThl, OpraHU3ALNIO UHANBUAYAJIbHBIX KOHCYJIbTAIUH.

Ha ocHOBe MHIMBUIYTU3UPOBAHHOTO MOAX0/a (MHAUBUIYATU3AIUS CONEPKAHUS,
METOJIOB, TeMITa Y4EOHOU N1eATeIbHOCTH, BHECEHHUS, MPU HEOOXOAMMOCTH, TPEOYyEeMbIX
KOPPEKTUPOBOK B ACSATEIBHOCTh 00YYAIOIIErocs U MpenojaaBaTelis) OpraHu3yeTcs: mpo-
BEJICHUE JICKIIMOHHBIX 3aHATUM JJ1s1 cTyeHToB ¢ OB3.

B mporiecce 00ydeHusT BO3MOXKHO MCITOJIB30BAHUE PA3TMUHBIX (HOPM OpTaHHU3aAIIN
off-line 3ansTHiI (0OCYXIEHHE BOIIPOCOB OCBOCHUS TUCIUILUIMHBI B paMKax (OpyMOB,
4yepe3 JIEKTPOHHYIO MTOUTY).

[lo mucumminHe pa3zpaboTaH y4eOHO-METOIMYECKUN KOMILIEKC, BKIIFOYAIOIIUMA
MYJIBTUMEINIHBIC CIIANI-TICKIINN, Y4eOHO-METOANYECKUE Pa3pab0OTKH M METOANICCKUE
PEKOMEHJAllMHU TI0 CAMOCTOSITEIbHOMY OCBOCHHIO Kypca.

B mepedeHb OCHOBHOU JUTEpaTyphl BXOIUT HM3JaHUE, PA3MEIICHHOE B AJIEKTPOH-
HOU OMOJIMOTEYHOU CUCTEME.

CocraBurens: TutoB ®. B., k.X.H., 1oneHT Kadenpsl o001en Gpunku
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