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1. Вариант задания выдает преподаватель на установочных лекциях. 
2. Курсовая работа выполняется в соответствии с правилами оформления и требованиями к содержанию курсовых проектов (работ) и ВКР (приказ ректора №227 от 30.12.2015 г.; изменения к правилам – приказ №102 от 11.04.2017 г.). Правила можно найти на сайте http://info.dstu.edu.ru в разделе: Приказы ДГТУ – Приказы (выбрать год по дате приказа) – Приказы ректора по основной деятельности университета.
3. Практически все разделы курсовой работы должны сопровождаться иллюстрациями, которые следует выполнять в хорошем масштабе, аккуратно, с применениями чертежных приспособлений или сканированных копий. Иллюстрации должны обязательно сопровождаться подрисуночными подписями.
4. Объем содержания ответа на каждый вопрос должен давать возможность преподавателю увидеть логику рассуждений автора работы.
5. Краткое содержание ответов на все вопросы курсовой работы может быть найдено в конспекте лекций (конспект размещен вместе с остальными материалами на сайте для заочников), а для более подробного ответа на вопрос необходимо обращаться к рекомендованной литературе.
6. По курсовой работе учебным планом предусмотрен дифференцированный зачет (с оценкой). Оценка определяется рейтинговым баллом (максимум 100). Студенты, получившие рейтинговый балл 80 и выше, освобождаются от сдачи экзамена и им автоматически выставляется экзаменационная оценка «отлично».
7. Комплекс опорных вопросов, входящих в экзаменационные билеты, приведен в материалах для заочников по данной дисциплине.
8. Защита курсовой работы проводится в зачетную сессию совместно с защитой отчетов по лабораторному практикуму.
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3apanue Kk KypcoBoii paGore mo «Kpucramiorpadgum»

Bapuanr Ne 5

1. JTna xpucranmyeckoit pemérku Feq. ompenenute koopauranuonnoe uncio K u
paccuuTaiiTe K03 HUIMEHT yKIaaKy 1) . [TokaxuTe rpaduuecky pacioNoKeH e aTOMOB, U3
KOTOpPOTO ONPEAENSIIach CBI3b MEXIY aTOMHBIM PAIHyCOM U NMEPHONOM SUSHKH.

5 MSOGPEBHTC SJIEMEHTApPHYIO quﬁKy 26KCA20HANIbHOTL CUH20HUU, TIOKAXKUTE OCEBBIE
TPAHCIANUU A YIIIBI MEXIY OCSIMHU.

3. Hanummre 6a3uc pemétku W.

4. Hanuumwte HHIEKCH ITOCKOCTEH, OTCEKAOLIMX HA KOOPIMHATHBIX OCAX OTPe3KH 4,-1,005
~V2y-"2,2

5. Ioxaxure mnockocty ¢ naaekcam (002), (11 2), (311) B KOOPAHHATHEIX OCAX ISt
POMOUYECKOU CUHZOHUU.

6. [lns xpucTania pom6o30putecKkoli CUH20HUN TIOKAKUTE HANPABIICHUS ¢ HHIEKCAMHE
[111], [010], [221].

7. Onpenenute MEXIIIOCKOCTHOE paccTosiHAE d st miockocTedt { 212} B pemérke
MempazoHanbHOU CUHZOHUU.

8. Omnpezenute paBHOBECHYTO KOHIEHTPALMIO BAKAHCHH B MeQu B HHTEpBAE TEMIIEPATy
(400- 1200)°K ¢ marom 200°K. IToctpoiite rpadux Cy—T. DHepruro o6pa3oBanHus
BakaHcu# Eg onpenenvre u3 smnupudeckoro cootHommerus mexay Eo u E; — sneprueit
axTHBanuy camoauddysuu.

9. Paccunraiite, kak H3MEHUTCS YNpyras SHEPIUs CKAXKEHUH KPUCTAIHYECKOH PEIIETKH IPH
yBenwuenny miotHoctd P ot 2-108 1o 3-108,

10. Onpenenute Momys BexTopa Broprepca b xpaesoii mucnokarmmu  a/2[111]. INokaxurte Ha
CXeMe MOZEJIb MAJIOYTJIOBOM IPaHMIIBI HAKJIOHA B BUJIE CTCHKH M3 TAKHUX JAUCIOKAIIMI,
PacmooXeHHbIX ¢ maroM 10a, BBEMECIUTE yrol pa3sopUEHTHPOBKH COCEHHUX PEIIETOK 1
OOBSCHUTE, MOXKET JIU JJaHHAS TPaHuIa OBIThH IpaHHIIEH CyO3epeH.

11. Onvmmte 1 NPOMILTIOCTPUPYHTE QU3MYECKUH MEXAHU3M TOPMOKEHHS IUCIOKAIMYN 30Hamu
T'unve -Ilpecmona . Kak cBA3aHbI MeXaHHYECKHE CBOMCTBA KPUCTATUTHYECKOTO TeJa ¢
paboToit 3TOro Mexanusma?

12. Kax u3MeHSIOTCS mapaMeTph! GIIEKHEro OPS/IKa IIPU U3MEHEHHH TeMIIepaTyphl KUIKOkH
(hassl B poniecce roMoreHHo# KpucTaum3anuu? ONUIIKTE CYITHOCTh TeTEPOreHHOr0
3apOXXIEHUS, POJIb CTPYKTYPHOTO H Pa3MEPHOTO COOTBETCTBHA. ONUIINTE MEXaHH3M
00pa3oBaHUs MPUSMAMUYeCKUXX .JACIOKAIMH B IPONlecce KPUCTAIH3AIMHA.( MEXaHH3M
3aXJIONBIBAHUS VICKOB BaKaHCHUIA)
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10.

11.

12.

3ananue k KypcoBoii padore nmo «Kpucramiorpadpum»

Bapuant Ne 6

Jnsa xpuctammyeckoit pemérku Co o onpenenure KoopAuHanuonHoe yncio K u
paccuuTaiite k03¢ ¢punuesT yknaaku 1 . [lokaxure rpadpudyecku pacnookeHue aTOMOB, U3
KOTOPOI'O ONPEAETNACE CBSI3b MEXIY aTOMHBIM PaJIlyCOM U IMEPHOIOM STUCHKH.

HN300pazute 311eMeHTapHyIO SUeHKY KyOUuecKoii CUH20HUN, TTOKKUTE OCEBBIE TPAHCIISIUM
U YTJIBI MEX]TY OCSIMU.

Hanumure 6a3zuc pemétku Ag.

Hanumumre uHIeKCH ILUIOCKOCTEH, OTCEKAOIINX Ha KOOPAUHATHBIX OCAX OTPE3KH -2,@,—1;
3,'1 ,OO.

Tokaxure miockocTH ¢ mEAekcamu (21 1 0), (1 100), (1010) B KOOPAMHATHEIX OCSX JUIS
2eKCAZOHAbHOTE CUHZOHUL.

IIJ'ISI Kpuctajuia pomﬁuuecxoﬁ CUHZOHUU TIOKAXUTC HAIIPABJICHUA C HHICKCaAMHA

[144], [313],[1 1 2.

Omnpenenure MEXILIOCKOCTHOE paccTosHue d ms mrockocteii {10 10} B peruérke
2eKCA20HAIbHOTL CUH2OHUUL

Onpenenure paBHOBECHYIO KOHIIEHTPAIMIO BAaKaHCHH B IIATHHE B HHTEPBAJIe TEMIIEPATYP
(600- 1400)°K ¢ marom 200°K. [Moctpoiite rpadux Cy—T. DHepruro obpaszoBaHus
BakaHcuii Eg onpenenure u3 sMnupryeckoro cootHomenus mexny Egu E, — snepruei
akTuBanuu camoauddysuu.

Paccuurtaiite, Kak H3MEHUTCS YIIpyrasi SHEPrHs UCKaKEHUH KPUCTAIUIMIECKON PEMETKY TIPU
yBeTrueHny mwioTHoctd P ot 7-10° 1o 9-10°.,

Omnpenenute Moxyns BekTopa broprepca b kpaepoit nucnokaruu  a[110]. [Tokaxwure Ha
cxeMe MOJIeJIb MaJIOyTIJIOBOH IPaHUIIBI HAKJIOHA B BU/IE CTCHKH M3 TAKUX TUCIIOKAIIHH,
PacIoNIOXEeHHBIX C IIaroM 9a, BEMHCIHTE YTOJ Pa30PHEHTUPOBKU COCETHHUX PEINETOK U
00BsICHHUTE, MOJKET JIM JJaHHAS I'paHuIa ObITh TpaHuIIel cyO3epeH.

OnumuTe ¥ IPOMILTIOCTPUPYHTE PUIMUECKIH MEXaHU3M TOPMOXKEHHS TUCTOKAI[HiA
opyzumu HenoosuxicHoIMU Oucnoxkayuamu. Kax cBs3aHb MEXaHMYECKHE CBOMCTBA
KPUCTAUIMYECKOTO TeNa ¢ paboToi 3TOro MexaHu3ma?

Kak m3meHsoTcs mapaMeTphL OJIHKHETO IopsaKa Py U3MCHCHUH TEMIIEPATYPhI KUAKOA
(basm B IIpo1ecce TOMOTE€HHOM KpI/ICTaJ'IJII/I3aI_II/II/I? Onumwmte CYIIHOCTB I'€TEPOTr€HHOTO
3apOXACHUA, POJIb CTPYKTYPHOI'O X pasMEPHOI0 COOTBETCTBHAL. OnummTe MeXaHUu3M
o6pa3013aHH;1 GUHMOGHIX NUCIIOKALINH B IponecCce KpucTalllIu3alu.
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3aganme K KypcoBoii padote no «Kpucraiorpadum»

Bapuant Ne 7

1. JInsa kpuctammayeckoi pemétku Ti o onpenenuTe KoopauHanuonnoe yucno K u
paccuuTaiiTe KO3QPUIMEHT YKIAAKH 1) . [TokaxuTe rpaguuecKu pacroiokKeHue aTOMOB, U3
KOTOPOTO OTIPEesIach CBA3b MEXIy aTOMHBIM PayCOM M IIEPUOIOM SICHKH.

2 I/I3o6pa3me SJICMEHTAPHYIO quﬁKy mpumunuoﬁ CUH20HUU, TIOKAXXKUTE OCEBBIC TPAHCIIAIUA
M YTIJIBI MEXOY OCSIMU.

3.

10.

11.

12.

Hanumure 6a3uc pemérku Pt.

Hamuumre WHIEKChI IIOCKOCTEH, OTCEKAIOMMX Ha KOOPMHATHBIX OCsAX OTpe3ku -1,-1,%;
Ya,00,-1.

TToKaXXuTe IIOCKOCTH ¢ HEaekcamu (2 1 1 ), (021), (313) B KOODAMHATHBIX OCSX IS
KyOuueckoul CUHZOHUU.

I[J'IH Kpuctajuia mempazona.flbuoﬁ CUH20HUY TIOKQXXHUTE HAIIPABJICHUS C HHACKCAMU

[111], [212], [133].

Omnpezenure MexXIIockocTHOe paccrosare d mmst mnockocteit {100} B pemérke
MempazoHanbHOll CUHZOHUU.

Onpezenire paBHOBECHYIO KOHIIEHTPAIMIO BAKAaHCHM B HUKEJIE B MHTEPBAJIE TEMIIEPaTyp
(600- 1400)°K ¢ marom 200°K. IToctpoiite rpagux Cy—T. DHepruro 06pa3oBaHys
BakaHcuii Eg onpenenurte u3 sMmupadeckoro coornomenus Mexay Eg u E, — sHeprueit
aKTHBaUyU camoauGy3uu.

PaccuuTaiiTe, Kak H3MEHUTCS YIPYyras SHEprHs HCKaKSHUM KPUCTAIIMIECKOH PEIIETKY IPH
7 10
yBenuueHuu mwiotHoctd P ot 4-10° 1o 810,

Onpenenute Moayis Bektopa Broprepca b kpaesoit mucnoxamuy  a[131]. Ilokaxwure Ha
cxeMe MOJIENh MAJIOYTIIOBOM TPAHHUIIBI HAKJIOHA B BUE CTEHKHM M3 TAKUX JUCIIOKAIWH,
PACIIOJIOKEHHBIX C IIaroM 3a, BBIYUCIMTE YIoJl Pa30OPUEHTUPOBKH COCEIHUX PEIIETOK U
OOBACHUTE, MOXKET JIM JJaHHAS TPpaHuIla ObITh IPaHUIEN CyO3epeH.

OnuInKuTe ¥ TPOMJLTIOCTPUPYITE GU3HUECKUI MEXaHU3M TOPMOXKEHHS IUCITOKAIHI
bapvepamu Ilaiiepnca-Habappo. Kax CBA3aHB MEXaHUYECKUE CBOMCTBA KPUCTAIINUECKOTO
Tejia ¢ paboTo# 3TOro MexaHu3Ma?

Kak u3MeHAIoTCs apaMeTphl OJIMYKHEro HOpsIKa IPY U3MEHEHUH TEMIIEPATYPhI JKHIKOHU
assl B poriecce roMOreHHOM kprucTau3anun? ONUIKTE CYIHOCTh [ETEPOreHHOr0
3apOXKIEHHUS, POJIb CTPYKTYPHOTO U Pa3MepPHOro COOTBETCTBHS. ONUIIUTE MEXaHU3M
00pa3oBaHysl 3ePHOZPAHUYHBIX TUCIOKAUM B IPOIECCE KPUCTAIIM3AIIHH.
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3axanue K KypcoBoii padore no «Kpucraniorpadum»

Bapunanrt Ne 8

1. JIns KpECTAIUIMYECKOM PelETKH Au OIpeenuTe KoopauHauuoHHoe 9ucio K u

paccuuTanTe ko3¢ durment ykiaanku 1 . [Tokaxure rpapudecku pacnonoxeHue
aTOMOB, U3 KOTOPOTO OIIPENEIAIAch CBA3b MEX Y aTOMHEBIM PaguyCcoM U EPUOAOM
STUEHKH.

2. W3o6pasute 3JI€MEHTapHYIO SUCHKY MOUHOKNUHHOY CUHZOHUU, IOKKHUTE OCEBbIE
TPAHCIISILUK U YTJIBI MEXIY OCSIMHU.

3. Hamummure 6a3uc pemérku Mo.

4. Hamummure UHIEKCHI INIOCKOCTEN, OTCEKAIONINX Ha KOOPWHATHBIX OCSX OTPE3KH -2,00,-2;
1,-1,2.

5. TlokaxwTe IWIOCKOCTH ¢ HHAeKkcamu (411), (112), (311) B KOOPAMHATHBIX OCSX ML
mMempazoHanbHOU CUH2OHUU.

6 I[J'[H Kpucrajuia 26KCAZOHAIbHOIUL CUHZOHUU TIOKQXUTE HarpaBJICHUA C MHACKCAaMHU

10101, [0110], [1102].

7. OmpezenuTe MEXILIOCKOCTHOE pacctosiHue d s mnockoctedt { 112} B pemérke €98y veckiv
CUHZOHUU.

8. Ompenenure paBHOBECHYIO KOHICHTPAILMIO BAKAHCHH B J#ce/ie3e B HHTEpBAJIC TEMIIEpaTyp
(500- lSOO)OK c marom 200°K. IMoctpoiite rpadux Cy—T. DHepruro 06pasoBaHus
Bakancuii Eg onpenenure u3 sMoupideckoro cootHomenus Mexay Eo u Ey — sHeprueit
aKTHBaIuyU caMoudGy3uu.

9. Paccumraiite, Kak U3MEHUTCS YIPYras SHEPTHsI HCKaKCHUH KPUCTAIIMYECKON PEIETKH
[PH YBEJIMYESHUH [UIOTHOCTH P OT 410" 10 6:10°.

10. Onpenenure Moayis BexTopa Broprepca b kpaepoit mucinokamuu  a/ 2 [110]. Ilokaxute
Ha cXeMe MOJIENb MaJIOyTJIOBOM IPaHUIbl HAKJIOHA B BUJE CTEHKHU M3 TaKUX JUCIOKAIUM,
PACIIONIOKEHHBIX ¢ maroM 10a, BBIYMCIMTE YroJl pa30PHEHTUPOBKH COCETHUX PEIIETOK U
OOBICHUTE, MOXKET JIM JaHHAS TpaHMIa ObITh IPaHUIEH CyO3epeH.

11. OnumuTe ¥ IPOMILTIOCTPUPYHTE QU3MIECKUI MEXaHI3M TOPMOXKEHHMS TUCIOKAIMH
6b1COK0Y2110601i 2panuyeli. Kak cBSI3aHBI MEXaHUYECKHE CBOMCTBA KPUCTAIIMIECKOTO
Tela ¢ paboTOi 3TOro MexaHu3Ma?

12. Kak M3MEHSIOTCS MapaMeTphl ONFKHET0 MOpsaKa IPH M3MEHEHUM TEMIIEPATYPhI )KUIKON
¢a3sl B mporiecce roMOreHHO# KpucTamu3anui? ONUIIATE CYIIHOCTh FETEPOreHHOTO
3apOXKIEHUS, POJIb CTPYKTYPHOTO B Pa3MEPHOI0 COOTBETCTBHUSA. ONMIIATE MEXaHU3M
00pa3oBaHusl CYOZPAHUYHBIX TUCTOKAIMH B IPOIECCE KPUCTAILIH3AIMH.
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3aganue k KypcoBoii padore mo «Kpucraanorpadum»

Bapuant Ne 9
Jna xpuctamugeckoit pemérku Cu onmpenenure koopauHauorHoe uucio K u
paccunTaiite KoagdunueHT yxuanku 1 . [lokaxute rpadpuuecky pacnonoXeHue aTOMOB, U3

KOTOPOTO ommpeaeAiachk CBA3b MEXIY aTOMHBIM paaunyCoOM U IEPHUOIOM STYCUKH.

N306pazute 31eMEHTAPHYIO SUSHKY poMOUYecKoli CUH20HUU, TIOKAKUTE OCEBhIC
TPaHCIISAIMH U YTJIBI MEXXIY OCSIMHU.

Hanmmure 6a3uc pemérku Fey.

Hamummre HHAEKCHI IIOCKOCTEH, OTCEKAIOIIUX Ha KOOPIAUHATHBIX OCAX OTPE3KH =Y32,-Y5,00;
2,-1,-%.

ITokaxute muockocTu ¢ mamekcam (332), (101), (023) B KOOpAHHATHEIX OCAX I
MPUKTUHHOU CUH2OHUU .

. I[J'ISI KpucTajuia Ryﬂuuea(oﬁ CUHZOHUU TIOKAXXUTE HAIIPaBJICHUSA C HHACKCaAMHU

10.

11.

12,

[22 1], [101], [032].

Ompenenute MexILTockoctHOe paccrosiaue d ms miockocteit {1000} B peréTke
2eKCA2OHANbHOT CUHZOHUU.

Omnpenenure paBHOBECHYIO KOHIIEHTPAIMIO BaKaHCHM B MOIUOOEHe B HHTEPBAJIE
temnepatyp (1000- 2000)OK ¢ marom 200°K. [Moctpoiite rpadpux C,—T. DHepruro
obpaszoBanus BakaHcuil Eg onpenenute u3 sSMIUpHUYecKOro COoTHomeHus Mexny Egu Ej
— 3HEpruel akTuBaIuu caMmoaupys3um.

Paccuwraiite, Kak U3MEHHUTCS YIPYTasi SHEPTHUsl HCKaKECHUN KPUCTALIMYECKON PeInéTKH
TpY yBemYeHuH mwiotHoetd P ot 5-10° g0 8-10°.

Onpenenute Moaynb Bektopa broprepca b kpaeBoit nucnokaruu  a[110]. [Tokaxwure Ha
CXeMe MOJIENTb MATOYTJIOBOM I'PaHUIBI HAKJIOHA B BU/IE CTEHKH U3 TaKUX IUCITOKAITHIA,
PAaCIIOIOKEHHBIX C IIAaroM S5a, BBIYMCIHTE YrOJl PA30PHEHTHPOBKU COCEIHUX PEIIETOK K
00BSICHUTE, MOXKET JIX JaHHAas IpaHuIia OBITh IpaHulell cy03epeH.

OnumuTe ¥ DPOMITIOCTPUPYHTE QU3MUECKIH MEXaHU3M TOPMOXKEHUS TUCTIOKAIN CUNO
Haiiepnca —Habappo. Kax cBs3aHb! MEXaHUYECKHUE CBOMCTBA KPHCTAUIMIECKOTO Telia ¢
paboToif 3Toro Mexanuzma?

Kak u3mensroTes napameTpsl ONHKHET0 MOPsAKa IPU H3MEHEHHH TEMIIepaTyphl XKUAKOH
¢a3sl B mporiecce roMOreHHOM Kpuctayumm3auu? OMUIIUTE CYIHOCTS TeTEPOreHHOr0
3apOXKIEHHUS, POJIb CTPYKTYPHOT'O U pa3MepHOro cOOTBETCTBUS. ONMUIINTE MEXaHU3M
00pazoBaHUS INUMAKCUANBHBIX TUCIOKALUH B IPOIIECCe KPUCTALTH3AIIUH.
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BapuanTr Ne 10

Jlns kpucTaymmdeckolt pemérke Mo onpesenure KooparHAIHOHHOE yncio K i
paccunTaiite K03 GUIMERT yKnaaky 1 . [Tokaxute rpadhuyecKs pacIoNoKeHHe aTOMOB,
U3 KOTOPOr0 ONpPEeIsIach CBA3b MEXY aTOMHBIM Pa/IIyCOM U IEPHOIOM SICHKH.

M3006pasute 31eMEHTapHYIO SYEHKY pOMOOIOPUUECKOTi CUHZOHULL, TIOKAKUTE OCEBBIC
TPaHCIIALUY ¥ YIJIBI MEXKITY OCSIMH.

Hamummure 6asuc pemérku Ni.

Hanummure MHIEKCH IUIOCKOCTEH, OTCEKAIOMIX Ha KOOPJMHATHEIX OCSX OTPE3KH
w,-1,- V5, 1,%,- Va.

Ioxasxxure mockoctu ¢ maaexcamu (411), (120), (321) B KOOPAHHATHBIX OCSX
MOHOKNUHHOU CUHZOH U

HJIH Kpucrajjia pomﬁuuecxoﬁ CUHCOHUU TIOKQXXUTE HAIIPABJIICHUS C UHIAECKCAMU

[112], [301], [0-11].

Onpenennte MexIIIocCKoCTHOE paccTostHue d s miockocted { 311} B peméTke
KyOuueckoii cuHzoHuUuU.

Onpenenute paBHOBECHYIO KOHIGHTPALMIO BAKAHCHUI B HHOGUL B MHTEpBAIIE
Temueparyp (700- 1500)°K ¢ marom 200°K. [Toctpoiite rpadux Cy—T. DHepruro
obpazoBanus BaxaHcuii Eg onpenenuTe 13 SMIMPHYECKOr0 COOTHOMEHHS MexXny Eg u
E, — sueprueit axtuBanuu camoauddysun.

Paccunraiite, kak H3MERUTCS yTpyras SHEPrus HCKAXKEHUH KPUCTAIMYECKOH PeIETKHA
IIPH yBewdeHuH miotHoetd P ot -10% 1o 2:108 .

Omnpenemure Moxynb BekTopa Broprepca b kpaeBoit auciokamuu a/3[111]. IMokaxure
Ha CXeM€ MOJIENb MaJIOyTI0BOM rPaHUIIbI HAKIIOHA B BHJIE CTCHKM M3 TAKHMX JUCIOKAIHH,
PAcCIONOKEHHBIX C IaroM 4a, BBIMUCIHTE YIOJ PA30PHEHTHPOBKY COCEMHHX PEIIETOK U
OOBSICHATE, MOKET JIU JJaHHAs IPaHAULa OBITh IPaHUIEH Cy63epeH.

Oruiure ¥ NPOMILTIOCTPUPYHTE GU3UYECKH MEXaHH3M TOPMOXKEHHUS TUCIOKALHIA
ammocqepoti Kompenna. Kax cBsI3aHbI MEXaHHYECKUE CBOMCTBA KPUCTAILIHYECKOTO
Tela ¢ paboToMH 3TOro MexaHu3Ma?

Kax n3sMeHsoTCs mapamMeTpsI GIMKHEro MOPSAKa [P H3MEHEHHY TEMIIEPATyPhI JKHIKOH
(a3l B Iporiecce TOMOTEHHOM KpicTaum3anyy? OMHUIINTE CyIIHOCTh FETEPOrEHHOTO
3apOXKICHUS, POJIb CTPYKTYPHOI'O M Pa3MEPHOT0 COOTBETCTBHS. ONMUIIITE MEXaHU3M
00pa3oBaHUs INUMAKCUATLHBIX JUCIOKALMI B TIPOIecce KPUCTAILIH3ALIMH.




image11.jpeg
10.

11.

12.

BapuanT Ne 11

Hos xpucrasumaeckoit pemérku Pb onpenenmure koopauHansonHoe uncio K u
paccunTaiiTe ko3¢ ¢puuuenT yiranku 1 . [TokaxuTe rpadudecKn pacnonoKeHHe aTOMOB,
H3 KOTOPOr'o ONpEeIENIAIach CBI3b MEXTY aTOMHBIM PaJHyCOM H IIEPHOJOM TIEHKH.

H306pasuTe 31EMEHTapHYIO SYEHKY 26KCA20HANBHOU CUHZOHUN, TIOKAXKHATE OCEBBIE
TPAHCJIALHH H YTIIBI MEXTY OCSIMH.

Hanmvummre 6a3uc pemérku Tig.

Hamumure HHIOCKCBI IUIOCKOCTeﬁ, OTCCKAIOIIUX Ha KOOPAHHATHBIX OCIX OTPE3KH.
w,w,'l ;1/3"1/1’-1 °

[Toxaxwure rnockoctu ¢ waaekcamu (1010), (1100), (0001) B KOOPAMHATHBIX OCAX IS
26KCAZOHANBHOI CUHZOHUU.

I[JISI KpHCTaJIa 2€KCA2OHANbHOU CUH2OHUU TIOKKUATE HalIpaBJICHHUS C HHIOCKCaAMH
[1120],[2110],[2110],

Onpenemare MexaLIockocTHOE paccTostHge d it mwiockocteit {1 12} B peméTkey,
mempazorHanbHou CUHZOHUU.

OmnpenennTe paBHOBECHYIO KOHIEHTPALMIO BaKaHCHi B BoJb(pame B HHTepBate
Temneparyp (600- 1400)°K ¢ marom 200°K. IToctpotite rpapux Cy—T. DHepruo
o6pasoBaHus BakaHcHit Eq onpenenuTe U3 3SMIMPHYECKOro cooTHOMmERHs Mexay Eq n
E, — sneprueit akTuanuu camonuddysuu.

Paccumralite, kak H3MEHHTCS YTIpyTas SHEPIHs HCKAKEHAH KPUCTAUTYECKOH PemETKH
TIpH yBeudeHuH wioTHocTH P ot 9-10° 10 2-107°,

Onpenenure Moxyms Bexropa Broprepca b kpaesoit aucnoxamuu  a[112]. Iokaxute Ha
CXEeM€ MOZIENIb MAJIOYTJIOBO MPaHHLIBI HAKJIOHA B BUAE CTCHKH M3 TAaKHX JMUCIOKAIHH,
PacTIONOXEHHBIX C IIaroM 8a, BEIYHCIHTE YTOJ Pa3OPHEHTUPOBKH COCENHHX PEMETOK K
0OBACHUTE, MOXET JIH neﬁmax rpaHuua GuITe rpaHuel cyG3epes.

Onumure u npoumnocrplupyme bu3HIeCKHit MEXaHU3M TOPMOXEHHS JUCIOKAIHI
Opyzumu HenooeuUNCHLIMU ducnokayuamu. Kax CBA3aHEI MEXaHHYECKHE CBOKCTBA
KPHCTALUTMYECKOro Tea ¢ paboToif 3TOro MexaHusma?

Kak u3MeHsIoTCs napaMeTph! GKHEro MopsKa pH H3MEHEHHH TEMIIEPaTyPhI KHUIKOH
assI B Iponecce roMOreHHo# KpucTaUM3aKuK? ONHUIINTE CYIIHOCTB FETEPOTeHHOr0
3apOXXIEHHUA, POJIb CTPYKTYPHOTO H Pa3MEPHOTO COOTBETCTBHA. OMMIIHTE MEXaHH3M
00pa3oBaHHA CyO3épennbIX TUCIOKALMIA B IPOLECCE KPHCTA/UTH3AIHH.
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Jlns KpycTaIMYecKoi pemETK Ag onpeenuTe KoopauHamoHHoe ynciio K u
paccumTaiTe K03hGULUUEeHT ykaaaky 1) . [TokaxuTe rpaduuecku pacnoioxeHne aToMOB,
U3 KOTOPOT'O ONpeAesIach CBA3b MEXIY aTOMHBIM PaJIiyCOM M MIEPUOIOM SUCHKH.

N300pasute 3neMEeHTapHYIO SUEHKY KyOuueckoi cCuH20HUN, TTIOKQKUTE 0CEBBIE
TPAHCJISALUH U YTIIBI MEXIY OCSIMH.

Hanmmure 6azuc peméTku Zn.

HanuimuTe HHAEKCHI IIIOCKOCTEH, OTCEKAIONIUX Ha KOOPIMHATHEIX OCSIX OTPE3KU
-1,-1,1/4; §, «,2.

[TokaXkuTe MIOCKOCTH ¢ mHaeKcam (212), (110), (331) B KOOPAMHATHBIX OCAX IS
KyOuueckoll CUHZOHUU.

HJISI Kpuctajia mempazoua./zbuoﬁ CUH20HUU TIOKAXHUTE HAIIPABJICHHUSI C HHACKCAaMU

[111], [012], [213].

OmnpejenuTe MEXILIOCKOCTHOE paccTosuue d mist miockocteit {1 100} B pemérke
26KCA2OHANbHOU CUHZOHUU.

Omnpenenure paBHOBECHYIO KOHIIEHTPAIUIO BaKaHCHH B 30/10M1e B HHTEPBAJIE
Temnepatyp (660- 1260)0K ¢ marom 200°K. [Moctpoiite rpadpux Cy—T. DHepruro
obpazoBanus BakaHcuil Eg onpesenute 13 SMOMPUIECKOr0 COOTHOINEHUS MeXTy K¢ u
E, — sHeprueii aktuBanuu camoauddysum.

Paccuuraiite, Kak I3MEHHUTCS yIIpyras S9HEPrys HCKKEHUM KPUCTATHIECKON PEMETKH
1
npu yBemmuennH miotHoctd P ot 107 mo 3-10".

Onpenenure Monyns Bekropa broprepca b xpaesoit nucnokanuu  a[211]. ITokaxure Ha
CXeMe MOJIEJIb MATOYTTIOBOM IPaHUIBI HAKIIOHA B BUJIE CTEHKHU M3 TAKMX AMCIIOKAIMA,
PAaCIIONOXKEHHBIX C IIaroM 3a, BBIYMCIHTE YTOJI Pa30pHEHTHPOBKH COCEHUX PEINETOK U
00BSCHUTE, MOXKET JI JaHHAs FPaHUIa OBITh FpaHUIEl CyO3epeH.

OnumuTe ¥ IPOMILTIOCTPUPYHTE QU3NUSCKUI MEXaHU3M TOPMOKEHHUS TUCIOKALIMMA
bapvepom Ilaiiepaca —Habappo. Kax cBsI3aHBI MEXaHUYECKHE CBOMCTBA
KPHCTaJTTMYECKOr0 Tela ¢ paboToit 3Toro Mexanusma?

Kak u3MeHsroTcs mapaMeTphl OIMKHETO NOpsIKa IPYU U3MEHEHUH TeMIIEPATypPhI KHUIKON
¢a3el B mponecce roMOreHHOH KpucTaiuti3anuin? ONUIIUTE CYIIHOCTh FETEPOrEHHOTO
3apOXKIEHHMS, POJIb CTPYKTYPHOI'O ¥ pa3MEPHOIr0 COOTBETCTBHS. OIMIINTE MEXaHU3M
00pa3oBaHUs MpUMAMUYECKUX TUCIOKAIWI B MpoIlecce KPUCTAUTH3AMH. (MEXAHU3M
3aXJIONIBIBAHUS IUCKOB BaKaHCHIA)
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Jna xpucramdeckoit pemérku Ni onpenenure koopaunanuosHoe gucio K u
paccunraiite K03 QUIMEHT YKIaaku 1) . [TokaxuTe rpaguuecku pacroaoKeHre aTOMOB,
U3 KOTOPOTO ONPEEIANAch CBA3b MEXKAY aTOMHBIM PaliyCOM U IIEPHOOM SUECHKH.

H300pazute 3EMEHTAPHYIO STUCUKY MPUKTUHHOU CUHZOHUU, TIOKAKATE OCEBBIE
TPAHCIISAIUH U YTJIBI MEXAY OCSIMHU.

Hanmmure 6a3uc pemérku Cr.

HanumuTe HHAEKCHI IIIOCKOCTEH, OTCEKAIOMMUX Ha KOOPIUHATHBIX OCSAX OTPE3KH
-3,00,1; -Y2;-15,2.

IoxaxxuTe MIOCKOCTH C uHIekcamu (212), (104), (200) B KOOPAMHATHBIX OCSX IS
MPUKIUHHOU CUH2OHUU.

IIJ'DI Kpuctajia mempazonwlbuoﬁ CUH2OHUU TIOKAXUTE HAIIPaBJICHUA C HHIACKCAMU

[111], [101], [311].

Omnpenenure MexmIocKocTHOE paccrosuue d st mwiockoctedt {112} B peméTke
KyOuuecKkol cuH2OH UL

OmnpenenuTe paBHOBECHYIO KOHIICHTPAIMIO BaKaHCHI B cepefpe B UHTEPBATIE
temueparyp (400- IOOO)OK ¢ marom 200°K. IMoctpoiite rpagpux Cy—T. DHepruro
obpasoBanus BakaHcui Eg ompenenyTe U3 sSMIMpUYecKoro cOOTHOIERHS Mexny Eg u
E, — sHeprueii aktuBamyu camoqud)Qysuu.

Paccunraiite, Kak H3MEHHTCS yIPyras SHEPIHs HCKOKEHUM KPUCTAIUTMYECKOR PEIETKH
TpY yBeNMYeHnHd iotHocTd P ot 7107 o 5-10°.

Omnpenenure Mmoxynms BekTopa Broprepca b kpaesoii mucnokanun  a[112]. Tloxaxute Ha
CXeMe MOJIENb MaJIOyIJIOBOM I'paHUIIbl HAKJIOHA B BUJE CTEHKH M3 TAKMX JIHMCIOKAIHH,
PAaCIIOIOKEHHBIX C IIaroM 3a, BBIYKCIMTE YTOJI PA30PHEHTHPOBKH COCEHUX PEMIETOK U
OOBSACHHTE, MOXKET JIM JAaHHAS IPaHuIa ObITh rpaHuIlell cyO3epeH.

OnuiyTe ¥ MPOMILTIOCTPHPYITE GUIMIECKHIA MEXAHU3M TOPMOKEHHUS AUCIOKAIMH
zpanuyeil 3epua (6vicokoy2noeoii). Kax cBs3ansl MexaHHMUECKHE CBOMCTBA
KPHCTaJTIMYECKOrO Tena ¢ paboToit 3Toro Mexanusma?

Kax u3mensrores ImapaMeTphI OIMKHETO IIopsaKa IIpY USMEHEHUU TEMIICPATYPhI KUAKOM
(I)aSI:I B IIponecce FOMOTE€HHOM KpPICTaJIHHSaL[HI/I? Onummre CYIIHOCTB I'€TEPOTCHHOIO
3apOXICHHA, POJIb CTPYKTYPHOI'O X pa3MEpPHOI'0 COOTBETCTBHUS. OnuimuTe MeXaHu3M
06pa30BaHI/ISI INUMAKCUATbHBIX TUCTOKAIIUI B IIpomecce KpucCTaIn3auu.
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Jis kpucramnayeckoit pemérkn Mg onpenenuTe KOOpAMHALIHOHHOE urciio K u
paccuuTaiite K03pduuuenT yKaaaku 1 . [Tokaxure rpaguaeckn pacronoxeHne aToMOB,
M3 KOTOPOr'0 OIPEIeNslIach CBA3b MEXIy aTOMHBIM PaJyCOM U NEPHOJIOM SUEHKH.

I/I306pa3HTC 3JICMEHTAPHYIO quﬁKy MOHOKITUHHOI CUHZOHUU, TIOKAXXUTE OCEBELIC
TPaHCIAOUA U YIJIBI MEXY OCSIMHU.

Hanmmmre 6azuc pemérkn Ni.

Hamummvite MHAEKCH IITIOCKOCTEH, OTCEKAIOIUX Ha KOOPAMHATHEIX OCSIX OTPE3KH -
Y2,00,3;5 00,1,-1.

Ioxaxure mockoct ¢ maaekcamu (112 0), (1100), (213 0) B KOOPAHHATHBIX 0CAX IS
26KCAZOHAIBHOTL CUHZOHUU.

lIJ'ISI Kpucraiia Kyﬁuqeacozi CUHZ2OHUU TIOKAXXUTE HallpaBJICHUA C HHIACKCAMU
[111], [010], [221].

Ornpezenute MexmaockocTHoe paccrosaue d uis mwiockoctedt {112} B pemérke
MempazoHanbHol CUH2ZOHUU.

Onpenennre paBHOBECHYIO KOHIECHTPALMIO BAKAHCHH B HUKU/IE B HHTEPBAIIE
temnepatyp (400- lOOO)OK ¢ marom 200°K. IToctpoiite rpagux Cy—T. Duepruro
obpasoBaHus BakaHcuit Eg onpesienuTe U3 SMIMPUYECKOTO COOTHOITEHHS MeXIy Eo u
E, — sHeprueil aktuBanuu camonuddysuu.

Paccunraiite, kak H3MEHUTCA yNpyras SHEPrHs NCKaKEHHH KPUCTAIIMYECKOM PEIIETKH
pH yBenudeHuH mioTHocTd P ot 2-10° 1o 5-10"°.

Ormpenenute momyns BekTo4a Broprepca b kpaesoit mucnokamuu  a[212]. ITokaxute Ha
CXeMe MOZIeIIb MaJIOYIJIOBOM IPaHHIBI HAKIOHA B BH/IE CTEHKH W3 TaKKX JIMCIIOKALMIA,
PacIONIOKEHHBIX C IIaroM Sa, BEIYUCIMTE YTOJ Pa30PHEHTHPOBKU COCENHMX PEMIETOK U
0OBSICHUTE, MOXKET JI JJaHHAs IPaHuIa ObITH TPaHUIIER Cy63epeH.

. Onuimre ¥ NpOMIIIFOCTPUpPYHTE QU3MYeCcKrit MEXaHM3M TOPMOKEHHUS IUCIOKAIIHI

2paHuyeli cy63epra. Kak cBI3aHBI MEXaHUIECKHE CBOMCTBA KPUCTATIMYECKOTO TeNa ¢
paboToit 3TOro MexaHusMa?

Kax u3mensrorcs ImapamMeTphI OJIIKHETO nopsaKa IIpxu U3MEHEHUU TEMIIEPaTyPhl KUAIKOM
(ba351 B IIPOLECCE IT'OMOT CHHOM KpI/ICTaJ'IJ'II/IBaL[I/II/I? Onummre CYIITHOCTB I'€TEPOr€HHOTO
3apOXIACHUSA, POJIb CTPYKTYPHOI'O 1 PasMEPHOro COOTBETCTBHS. OnuiuTe MeXaHu3M
o6pa303aHH51 GUHMOGBIX NVCIIOKAIUM B IIponmecce KpruCTaJlIM3ariuu.
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Hst KpucTasUTYecKol peméTkn Zn onpeenuTe KOOPAMHALKOHHOE yrco K u
paccuuTaiite k03 $puumenT yranky 1 . [Tokaxute rpadueckn paconoKeHne aToMOB,
3 KOTOPOTO ONPENENSIAch CBA3b MEXKLY aTOMHEIM PAIHYCOM H IEPHOLOM SHEHKH.

H306pasute 31eMEHTapHYIO SUEHKY pomMOULECKOli CUHZOHUN, TIOKAXHATE OCEBEIC
TPAHCIIALKH H YTJIBI MEXIY OCIMH.

Hamumure 6a3uc pemérku Au.

Hanumute HHIEKCE ITOCKOCTel, 0TCEKAOMMX Ha KOOPIMHATHEIX OCIX OTpPE3KH
-1,1,00; 2,-2,1.

IToxaxute miockoctu ¢ muaekcamu (331), (102), (1 10) B KOOPAMHATHBIX OCAX JUIA
mMempazonanbHOU CUHZOHUL.,

J1s KpuCTaIia MOHOKNUHHOU CUH20HUY TIOKAXHATE HATIPABICHHS C HHAEKCAMH
[110], [211], [012].

Onpenenure MexmnockocTroe paccrosuue d mis miockocreit { 113} B pemérke
Kybuueckoii cunzonuu.

Onpenenute paBHOBECHYIO KOHIICHTPAIIHIO BAKAHCHH B Y-diceie3e B HHTEPBAIIE
temneparyp (1200- 1650)°K ¢ marom 200°K. IToctpotite rpadux Cy—T. DHepruro
oGpasoBanus BakaHcuit Eg onpesenure n3 sMIMPHYECKOTo COOTHOMmEH)S Mexay Eq n
E, — sHeprueit akTuBamuu camomudpdysun.

Paccunralite, kak H3MEHHTCS YIPYyTast S9HEPTHs HCKaXEHUH KPHCTALTHYECKOH PEIIETKH
IIpH yBeIMdIeHHH IWIoTHOCTH P ot 7-10% 10 8:10"°.

Onpenenure Moxyss BekTopa Broprepca b kpaesoit mucnokanuun  a[112]. [Tokaxure Ha
CxeMe MOZIeNb MaJIOyTIOBOH IpaHMIIE! HAKJIOHA B BUIE CTEHKH M3 TAKHX JHUCIOKAIMIA,
PacIoNOXEHHBIX C MaroM 6a, BEIYHCIHTE YroJ Pa3sOPHEHTHPOBKH COCEIHHX PEMETOK K
00BACHUTE, MOXET JIH JaHHas rpaHuua GBITE rpaHuUIel cy63epeH.

Omnuuvre ¥ NPOMILTIOCTPHPYHTE GU3NYECKHUI MEXAHU3M TOPMOXKEHHS AUCIIOKALHIA
oucnepcrvimu yacmuyamu. Kak cBI3aHbI MEXaHUYECKHE CBOMCTBA KPHCTALIHYECKOrO
TeJa ¢ paboToif 3TOro MexaHu3Ma?

Kak u3smeHsoTcs napaMeTps! GIIHKHETO [OpsAKa TP H3MEHEHHH TEMITEPATypPhl XHIKOH
(hassl B iporiecce roMoreHHo# kprcrauusanuu? ONUIINTE CYITHOCTS TETEPOreHHOr0
3apOXKICHUA, POJIb CTPYKTYPHOI'O M pa3MEPHOr0 COOTBETCTBHA. ONHUIINTE MEXaHH3M
00pa3oBaHys 3€PHOZPAHUYHBIX TUCTIOKAUMN B IPOIECCE KPHCTALTH3ALMH.
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Mot kpucTanmuyeckoit pemétkun Cd onpemenure kKoopauHAIMOHHOE uncio K u
paccunrtaiite kospunment yxnanku 1 . [Toxaxure rpadudeckn pacrnonoxeHHe aTOMOB,
13 KOTOPOTO ONPENENsIach CBI3b MEXTY aTOMHBIM PaiyCOM U MEPUOIOM SYEHKH.

N306pasute 3neMEHTapHYIO UKy pomb0IOpusecKoii CUHZOHUU, TIOKAKHATE OCEBBIE
TPaHCILALUY U YTIIBI MEXTY OCSIMH.

HamumuTe 6a3uc pemérku Zn.

Harummyre MHAEKCHI TIOCKOCTEH, OTCEKAOMMX Ha KOODJMHATHEIX OCSX OTPE3KH
-2, -2,00; 1,-1,-1.

Iokaxure mmockoctu ¢ maaekcamu (141), (210), (412) B KOOPAHHATHBIX OCSX IS
MPUKNURHOU CUH2OHUUL.

,Z[JISI Kpucrauia KyﬁulleCKOﬁ CUHZ2OHUU TIOKAXUTE HAIIPABJICHUS C HHACKCAMU

[110], [203], [102].

Onpenenure Mexmockoctroe paccrosHue d ayist mnockocteit { 1100} B pemérke
2eKCAZOHANBbHOU CUHZOHUU.

Onpezenure paBHOBECHYIO KOHIEHTPALMIO BAKAHCHH B MONUGOEHE B UHTEPBAIE
temnepatyp (1000- 1800)°K ¢ marom 200°K. [Toctpoiite rpadux Cy—T. DHepruro
obpasoBanus Baxancuii Eg onpenenuTe H3 saMIHpHYecKoro cOOTHOMEH s Mexay Eq u
E, — sHeprueii akTuBaruu camomuGpysuu.

Paccunraiite, Kak H3MEHUTCS yNpyrast SHEPIHsl HCKAKEHHH KPUCTAINIMYECKOM PEIETKH
IIPU yBeIMIeHUH oTHOCTH P ot 2-10% 1m0 4-10°,

Omnpenenure Mmoxynb BexTopa Broprepca b xpaesoit mucnokamuu  a[112]. [lokaxute Ha
CXeMe MOJIENIb MaTIOyTJIOBOM IPaHMIIBI HAKIIOHA B BU/IE CTCHKH M3 TAKMX JMCIOKAIHI,
PAcCIONOXKEHHEIX C IIaroM 8a, BEIMHCIIMTE Yol Pa3OpPHEHTHPOBKU COCENHUX PEMETOK 1
OOBSCHUTE, MOXET JIM JIaHHAS IPaHUIA ObIT rpanutieil cy63epeH.

Orminure ¥ NPOMILTIOCTPHUPYHTE GU3MUECKHI MEXAHI3M TOPMOXKEHHS TUCIIOKAIHH
sonamu I'unve-Ilpecmona. Kax cBI3aHbI MeXaHUYECKHE CBOMCTBA KPHCTAINYECKOTO
Tella ¢ paboToi 3TOro MexaHu3Ma?

Kax n3MeHs0TCs mapameTpsI GIIIKHEro MOPsLIKa [P H3MEHEHHH TEMIIEPATyPbI KIIKO
(a3l B IIporiecce roMOreHHOM KpucTamm3anyiu? ONUIINTE CyIIHOCTh FeTePOreHHOTO
3apOXKICHHUS, POJIb CTPYKTYPHOI'O U Pa3MEPHOT0 COOTBETCTBH. OIUIINTE MEXaHU3M
00pa3soBaHus CyOZPAHUYHBIX ITUCIOKAIWH B MPOIECCEe KPUCTAITA3AIHIH.
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st kpucramnimyeckoit pemérku Ti o ONPENCIIUTE KOOpAUHAIIHOHHOE ynciio K u
paccumTaiite KoahdunuenT yruanku 1 . [Toxaxure rpaduYecKy pacronokeHne aTOMOB,

U3 KOTOpPOro OIIPEnECIIach CBI3h MEXITY aTOMHBIM painycoM U IEPUOIOM SUEHKH.

M3o0pasute snemenTapHyro sueiiy MempazoHanbHOl CUHZOHUN, TIOKAXKUTE OCEBbIC
TPAHCILILAY ¥ YTIIBI MEXKIY OCSIMH.

Hanwmure 6asuc pemérkn Mg.

HaIII/IHII/ITC HUHIOEKChI IIJIOCKOCTGIZ, OTCEKAaroIIuX Ha KOOPIHUHATHBIX OCIX OTPE3KHU
=1,00, 003 2,'1900-

Ioxaxmre mockoctr ¢ wuaexcamn (2,2,4,0), (1100), (1120 1) B KOOPIMHATHBIX OCSX
IUIS 2eKCAZOHANbHOI CUHZOH UL,

HJUI Kpucraiia pwuﬁuqea(oﬁ CUH2OHUU TIOKAXHUTE HaIIpaBJICHUA ¢ HHIEKCAMU

[221], [110], [121].

Onpenenmure MexIIockocTHOE paccrosmue d IS IIOCKOCTei {221} B pemérxe
Kybuueckoli cunzonuu.

8.

10.

11.

Onpenenure paBHOBECHYIO KOHIICHTPAIMIO BAKAHCHIA B éonvghpame B iHTEPBAIIE
Temneparyp (1600- 2400)°K ¢ marom 200°K. IHoctpoiite rpagux Cy—T. Duepruio
obpasosanus BakaHcuit Eq onpenenure us SMIIMPHUYIECKOTO COOTHOINEHHS MeXxay Eg u
E, — sHepruel axTuBanmu camouddysum.

Paccunralite, Kak H3MEHHTCS yIpyras SHEPrus HCKaKSHUH KPUCTAJIMIECKON PEIIETKH
6
IIpH yBEMUIEHUHM IUTOTHOCTH P oT 3-10° mo 7-10°.

Onpenenure Moxyns BekTOpa Broprepca b xpaepoit mucnokamuu a[221]. [Mokaxwure Ha
CXEME MOJZIe)Ib MAIIOYTJIOBOW MPaHHULIBI HAKJIOHA B BUIE CTEHKH U3 TAKHX JACTIOKAITHIA,
PACTIONIOKEHHBIX C IAroM 3a, BBIMHCITHTE YTOJ Pa30PHEHTHPOBKH COCETHUX pEemeEToK u
OOBSICHUTE, MOXKET JIU JAHHAS IPAHUIA OBITh TpaHuIEel cyO3epeH.

Onuuvre 1 NPOMILIIOCTPHUpY#iTe BH3HUYECKUIl MeXaHH3M TOPMOJKEHHUS TUCTOKALUI
Opyzumu HenodsusxcnbMu Juciokayuamuu. Kax cBI3aHbl Mexanmyeckue CBOlicTBa
KPHCTAJINIECKOTr0 TeNa ¢ paboToi 3Toro Mexauusma?

12. Kak u3sMeRnsroTCs napamMeTps! 6I1iKHEro NOPAAKA [IPY H3MEHEHHH TEMIIEPATYPEI

KUIKOH a3kl B mpolecce roMoreHHoM Kpucrammsanuu? OmummgTe CYIIHOCTE
TETEPOrCHHOr0 3apOXICHHS, POJIb CTPYKTYPHOTO M Pa3MEPHOTO COOTBETCTBHAL.
Onunre MexaHu3M 06pasoBaHus MpuUsMaAmMuUYecKux JUCIIOKaIMii B ITporiecce
KpHCTaH3aMy. (3aX TONbIBAHKE IMCKA BAKAHCHIT).
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Jlns xpuctaummaeckoit pemérku Nb onpenenute koopauHanuonHoe gucio K u
paccuuraiite ko3¢ dunuenT ykiaaaku 1 . [Tokaxute rpahuueck pacionoXeHue aTOMOB,
M3 KOTOPOTO OTPEeNsUIach CBSI3b MEXIY aTOMHBIM PaJJiyCOM U IIEPHOJOM SYEHKH.

I/I306p83HTe QJIEMCHTAPHYIO SI'-I@fIKy 2eKCAZOHAIbHOU CUH2O0HUU, TIOKAXXUTE OCEBEIC
TPaHCJIUYA A YIJIBI MEXIY OCIMU.

Hanummre 6asuc pemérku Ti p.

Hanummite HHAEKCH INIOCKOCTEH, OTCEKAIOIIUX Ha KOOpAWHATHBIX OCAX OTPE3KU
o,-1,2; 1,3,3.

[TokaxuTe IWIOCKOCTH ¢ muaekcamu (221), (110), (13 1) B KOOpAMHATHBIX OCAX JUIS
KyOu4eckou CUH20HUU.

I[JI}I Kpucrtajja MOHOKIUHHOU CUHZOHUU TIOKOKUTE HaIpaBJICHUA C UHICKCAaMH
[201], [110], [321].

Omnpeenure MEXILIOCKOCTHOE paccrosiaue d 1iis miockocreit { 321} B peméTke
MempazoHaaIbHOU CUH2ZOHUU.

OmpeenuTe paBHOBECHYIO KOHIEHTPAIMIO BAKaHCUH B 6aHAOUUU B UHTEPBAIIE
temmepatyp (1200- ZOOO)OK ¢ marom 200°K. I[Toctpoiite rpadpux Cy—T. DHepruro
oOpasoBanus BakaHcuii Eg onpenenuTe u3 SMIMPUYECKOr0 COOTHOMIEHUS Mexay Ko u
E, — sHeprueii akTuBaIuu caMoaudy3um.

PaccuunTaiiTe, KaK H3MEHHTCS YIIPyras SHEPrHs HCKaXEHUH KPUCTAINIECKOH PEIIETKH
8
P YBETMYESHUH IUIOTHOCTH P OT 2+1 0° o 3-10°%.

Omnpenenure Moyb BekTopa Broprepca b xpaesoit mucnoxanuu  a[321]. IToxaxure Ha
cXeMe MOJIeNIb MaJIOYTJIOBOH I'paHMIBI HAKJIOHA B BUJE CTEHKH M3 TaKUX JMCIIOKAIIMH,
PACIIOJIOKECHHBIX C IaroM 4a, BBIYMCIMTE YIOJ Pa30pPHEHTUPOBKH COCEJHMX PEIIETOK K
0OBICHHUTE, MOXET JIM JJaHHAs TpaHuIa ObITh ITpaHuLEel cyO3epeH.

OmnuimuTe ¥ MPOMLTIOCTPUPYHTE GU3NUECKUI MEXaHU3M TOPMOXKEHHMS TUCIOKAIIHHA
bapvepom Ilaiiepaca —Habappo. Kax cBI3aHbl MEXaHMYECKUE CBOMCTBA
KPUCTAJUTAYECKOTO TeNa ¢ paboTol 3Toro Mexanuzma?

Kax u3MeHSIoTCS mapaMeTphl OJIMKHETO MOPsIIKa IPY M3MEHEHUU TEMIIEPATYPhI JKUAKOH
(assl B mpoliecce TOMOTEHHOM KpucTauu3anuy? ONUIKTE CYyITHOCTh FETEPOrEeHHOI0
3apOXICHUS, POJIb CTPYKTYPHOTO U Pa3MEPHOT0 COOTBETCTBHA. ONMIINTE MEXAHU3M
00pa3oBaHus INUMAKCUANbHBIX TUACTOKAIMI B IPOIECCE KPUCTAIIH3AIMY.
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Jns KpECTAIINYECKO PEeETKH Zn OIpeeNiuTe KOOpAUHAIOoHHOe yucio K u
paccuuTaiite Ko3dpunuent yknagku 1 . [Tokaxure rpadhuyecku pactonoxeHue aToMoB,
U3 KOTOPOT'O OIIPEENANACh CBA3b MEXIY aTOMHBIM PaJNyCOM U MEPHOIOM SUYEHKH.

N306pa3ute 371€MEHTapHYIO SUCHKY KYOUUeCcKoll CUH20HUN, TIOKAXUTE OCEBEIE
TPAHCIIAILUH U YTJIBI MEXTY OCSIMH.

Hanumure 6a3uc pemérku Al.

Hanumure HHIOCKCHI HHOCKOCTeﬁ, OTCEKAIIMX HA KOOPAUHATHBIX OCAX OTPE3KHU
005009'1/2; 1/27152-

IokaxwuTe miockoctu ¢ uuAexcamu (220), (102), (431) B KOOPAMHATHBIX OCAX I
KMPUKAUHHOU CUH2OHUU.

lIJ'ISI Kpucrajjia mempazoua./lbnoﬂ CUH2O0HUU TIOKQXHUTE HAIIPABJICHUS C HHACKCAMU

[111], [021], [212].

Onpenenute MeXTIOCKOCTHOE paccrosiue d st miockocted {2130} B pemérke
2€KCAZOHANbHOU CUHZOHUU.

Orpenenvte paBHOBECHYIO KOHIEHTPAIMIO BaKaHCHH B XpOMe B MHTEPBAIIE TEMIIEPATY]
(800- 1600)°K ¢ marom 200°K. IToctpoiite rpadux Cy—T. DHepruro o6pa3oBaHus
BakaHcuit Ko onpenenvre u3 sMnupudeckoro cootHomenus mexny Eg u E,; — sHeprueit
aKTUBaIuy camoaudys3um.

PaccuuTaiite, Kak H3MEHHTCS yIpyTas SHEPrHs HCKaXCHUH KPUCTAUTAYECKOH PEETKH
TIpM YBeTMYEeHHH IOTHOCTH @ oT 8-107m0 2:10,

Onpenenure Mmomyns BekTopa Broprepca b xpaesoit mucnokanuu  a[111]. IToxaxwure Ha
CXeMe MOJIENIb MaJIOYTJIOBOM I'PaHHUIEI HAKJIOHA B BUJIE CTEHKH M3 TAKMX JUCIOKAIUH,
PACIOJIOKEHHBIX ¢ IaroM 9a, BEMHCIHTE YTOJl Pa30PHEHTHPOBKU COCENHUX PEMIETOK U
00BACHUTE, MOXKET JIM JJAHHAS IPaHUIA OBITh TPaHUIEH Cy63epeH.

Onuumre ¥ MPOMJLTIOCTPUPYiTe QU3HYECKHUil MEXaHU3M TOPMOYKEHHS THCIOKAIHIA
6bICOKOY2110601 2panuyeii. Kak cBI3aHBI MEXaHHYECKUE CBOMCTBA KPUCTAIINYECKOTO
Tena ¢ paboToi 3TOro MexaHu3Ma?

Kax usMeHsroTcs mapaMeTpsl GIIHKHET0 OPs/IKa P U3MEHEHHH TEMIIEPATYPhI XKHIKOI
(bass1 B mponecce romoreHHo#t Kpucraumsanuu? ONUIIATE CYIHOCTh FeTEPOTreHHOTO
3apOXKJICHH, POJIb CTPYKTYPHOIO M Pa3MEPHOT0 COOTBETCTBHA. ONHUIINTE MEXAHU3M
00pa30BaHMs IGUHMIOEBIX TUCTOKAIMIA B IPOLIECCE KPUCTAILIM3AIHH.
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s KpHCTaITIYecKo# PEIETKE Au OTpeeuTe KOOPIMHAIHOHHOE yucio K i
paccumTaiite Kosdduiment yknamxu ) . Ilokaxure rpadugecku PacIoIoXeHne aTOMOB,
13 KOTOPOTo ONPENENsNach CBA3b MEXIy aTOMHBIM PaIHyCOM H IEPHOLOM UK.

M306pasute sneMeHTapHyI0 Sueiiky mpukiunnoii CUH20HUU, IOKQKUTE OCEBBIE
TPAHCIIAIMHI U YTIIBI MEX]Y OCAMH.

Hanumure 6asuc pemérku Zn.

Hanummure MHIEKCHI MII0CKOCTe!, 0TCEKAIONUX Ha KOOP/IUHATHBIX OCSAX OTPE3KU
-2,1,00; -1,-1,2.

Ioxaxure muockoctu ¢ nuaaexcamy (11 1), (212), (3 10) B KOOpAMHATHEIX OCIX TS
MOHOKTUHHOU CUHZOHUU.

HJISI Kpucralia kyﬁuqea(oﬁ CUH2OHUU TIOKAXUTE HalipaBJICHUSA C UHOEKCaMHU

[210], [001], [021].

Onpenenure MEXILIOCKOCTHOE paccTostHue d UTs IIOCKOCTElH { 311} B pemérke
KybuuecKkoli cunzonuu.

Onpenenvte paBHOBECHYIO KOHIEHTPALMIO BAKAHCHH B aIlOMUHUL B UHTEpBae
Temmeparyp (100- 800)°K ¢ marom 200°K. Ioctpoiite rpadux Cy—T. DHepruro
o0pasoBanus BakaHcuit Eg openenure 3 SMIEPAYECKOT0 COOTHOMEHHS Mexny Egm
E, — sHeprueit axruBarmu camoauddysum.

Paccunraiite, Kax M3MEHUTCS yIpyras SHEpris HCKaKeHUH KPUCTAIINYECKOM PEIETKH
TIPH yBENMYEeHUH IIoTHOCTH P ot 1-107 10 3-10°.

Omnpenenwte Moy BekTopa Broprepca b kpaeBoit nucnoxamuu a[221]. IokxaxuTe Ha
CXEME MOZICIb MaIOYTJIOBOM I'PAHUI(bI HAKIIOHA B BHJIE CTCHKH M3 TaKMX JUCIIOKALIH,
PACTOJIOXKCHHBIX C IaroM 3a, BBIMHCIHTE YTON Pa3OPUEHTHPOBKH COCETHUX PEMIETOK U
OOBSCHHTE, MOXKET JIU JIaHHAs TPaHHIA GBITh rpaHuIell cyO3epeH.

OnvinuTe H NPOMILIOCTPUPYHTE HU3NUECKUH MEXAHHU3M TOPMOJXXEHUS AUCTOKALUI
gpanuyei cyb3epra. Kax cBA3aHb MEXaHUYECKUE CBOMCTBA KPUCTAILTMIECKOTO TEA ¢
paboToif 3TOoro MexaHm3Ma?

Kax m3mensiores mapaMeTph! 6:1uKHEro MOps/IKa P M3MEHEHHH TEMIIEPATYPHI XKUIKOH
(basm1 B mporrecce roMmoren ol KpucTammsanuu? OMHIIIHTe CYLIHOCTb I'€TE€POTreHHOr0
3apOXXACHHA, POJIb CTPYKTYPHOTO M Pa3MEPHOTO COOTBETCTBHUS. OMUIINTE MEXAHU3M
00pa3sOBAHUS I3EPHOZPAHUYHBIX OUCIOKAUUI B TIPOLIECCE KPHCTaJUTH3AIHH.
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Jns xpuctammmyeckoit pemérku Cu onpenenute koopauHanuonHoe yucio K u
paccunTaiite k03¢ dpunueHt yxnanku 1 . [Tokaxure rpadpugecku pacmoiokeHne aToMOB,
U3 KOTOPOTO OIPEAETIIAch CBA3b MEXIY aTOMHBIM PAJIyCOM U IIEPHOJOM SYESHKH.

I/I3o6pa3HTe QJIEMECHTAPHYIO meﬁKy MOHOKITUHHOU CUHZOHUU, TIOKAXKHUTE OCCBBIC
TPAHCILIIUHA U YIJTIbI MCXKOY OCAMH.

Hanumure 6a3uc pemérku Feg.

Hanumure HHIEKCH ITOCKOCTEH, 0TCEKAIOIIX Ha KOOPAUHATHBIX OCAX OTPE3KH
00,00,-135 2,-2,1.

[TokaxuTe mWIockocTH ¢ uaaexcamu (111), (221), (131) B KOOPAMHATHBIX OCSX JIIA
POoMOU"ECKOU CUHZOHUU.

I[J'IH Kpuctajja mempazoua.abuoﬁ CUHZOHUU TIOKQXUTC HAIIPABJIICHUA C HHACKCAMHU
[111], [220], [401].

OmnpenenuTe MEXILIOCKOCTHOE paccTosaMe d s maockocteit { 1120} B pemérke
2eKCA2OHAILHOY CUHZOHUU.

Omnpenenure paBHOBECHYIO KOHIIEHTPAIMIO BaKaHCHH B 30/10Me B UHTEPBAJIE
Temmepatyp (400- 1200)°K ¢ marom 200°K. [Moctpoiite rpadux Cy—T. DHepruro
obpasoBanus BakaHcuil Eg onpenenure U3 SMIUPUIECKOr0 COOTHOIIEHHS MEXTY Eg m
E, — sHeprueii aktuBanuu caMoguddysum.

Paccuuraiite, Kak H3MEHHUTCS YIIpyrasi 9HEprus HCKaKEHUH KPUCTATIMIECKON PEIIETKY
npu yBenuuernun mwiotsocts P ot 2-10° 10 2:10°.

Omnpenenure Monyib BekTopa broprepca b kpaesoii muciokamuu  a[112]. [Tokaxure Ha
CXeMe MOJEJIb MaOyTIJI0BOM I'PaHHUIIEl HAKJIOHA B BUJI€ CTEHKH M3 TaKUX JAUCIOKaIUH,
PACIOJIOXEHHBIX C IIaroM 74, BBIYKMCIIMTE YIOJI pa30pPUEHTUPOBKH COCEIHUX PEIIETOK U
O0BSACHUTE, MOXET JIM JaHHAs IpaHUIa OBITH IpaHHLEll CyO3epeH.

OmnuumuTe ¥ IPOMILIIOCTPUPYHTE GU3UUECKUI MEXaHU3M TOPMOJKEHHUS TUCTOKAIMit
oucnepcusimu 4acmuyamu. Kak cBsI3aHbl MEXaHUYECKUE CBOMCTBA KPUCTALTHYECKOTO
Tena ¢ paboToi 3TOro Mexanuszma?

Kax u3mensrorcs mapameTps! OJIMDKHETo MOpsiIKa MIPH M3MEHEHUH TEMITEPaTyPhI KUIKOM
¢a3sl B Ipoliecce TOMOTeHHON KpucTayuu3anun? OMUIUTe CYyIHOCT TeTepOreHHOTo
3apOXKJICHUS, POJIb CTPYKTYPHOTO U Pa3MEPHOro COOTBETCTBHS. ONHMINKITE MEXaHU3M
00pa3oBaHusl CYOZPAHUYHBIX TUCTOKAIMIA B IIPOIECCE KPUCTATH3AIMH.
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JUIa KpucTaIMYecKoi peIéTkn Ag onpenenurte KoopauHarponHoe yucio K u
paccunraiite k03¢ ¢unueHT yxnaaku 1 . [lokaxurte rpapudeckn pacmoiokeHne aToMOB,
U3 KOTOPOTr'0 ONpEAENIach CBI3b MEXY aTOMHBIM PayCOM H IIEPHOIOM SUECHKH.

N306pa3ute s3neMeHTapHYIO SYSHKY pOMOUUECKOU CUHZOHUU, TTOKAXHUTE OCEBBIE
TPAHCIIAIUH U YTIIBI MEXIY OCSIMH.

Hanumure 6a3uc pemérku V.

HamuiuTe HHAEKCHI IIOCKOCTEN, OTCEKAIONMIMX Ha KOOPMHATHBIX OCSIX OTPE3KH
1,-1,2; «,2,3.

TTokaxute 1wiockocty ¢ uuaexcamu (112), (203), (1 10) B KOOpAMHATHBIX OCAX JUIS
MempazoHanbHOoU CUHZOHUU.

HJISI Kpuctajia mpumuunoﬁ CUHZOHUU TIOKAXXUTE HAIIPABJICHUS C HHOCKCAMHU
[111], [021], [110].

Omnpenenure MexmnockoctHoe paccrosguue d s miockocreit {331} B pemérke
KyOuueckoii cuHzoHuu.

Ompenenure paBHOBECHYIO KOHIEHTPALMIO BAKAHCHIA B MeOu B HHTEPBAJIE TEMIIEPATYP
(400- 1200)°K ¢ marom 200°K. IMocrpoiite rpadpux Cy—T. DHepruro o6pa3oBanus
BakaHcuil Eg onpenenute u3 amMnupudeckoro cootHomenus Mmexay Eg u E; — sHeprueit
akTHBanuu camoaudhy3um.

Paccunraiite, Kak H3MEHHUTCS yIpyras SHEPTUs UCKaXEHUH KPUCTAIUINYECKOM PEIIETKI
TIp¥ yBenrueHuH wiotHoetd @ ot 3-108 1o 4-10°.

Omnpenenure Moxynb BekTopa Broprepca b kpaesoit nucmokamuun  a[212]. [Tokaxute Ha
cXeMe MOZENb MalOyTJIOBOM I'paHUITEI HAKIOHA B BHJIE CTEHKH M3 TAKUX IMCIOKALHUIA,
PacIONOXKEHHBIX C IIaroM 4a, BEIMUCINTE YTOJ Pa30PHEHTHPOBKH COCEAHUX PEIIETOK U
OOBSICHHUTE, MOXKET JIU JaHHAS FPaHuIa ObITH rpaHUIEH CyO3epeH.

OnummuTe ¥ NPOMILTIOCTPUPYHTE QU3NUECKHI MEXaHI3M TOPMOXKEHHS TACTOKAIIMA
3onamu I'unve-Ilpecmona. Kax cBs3aHBI MEXaHHYECKHE CBOMCTBA KPHUCTAITHIECKOTO
Tena ¢ paboToi 3TOro Mexanuzma?

Kak u3MeHsroTCs MapaMeTphl ONIDKHET0 MOpsIKa IIPH H3MEHEHHH TEMIIEPATyPhI KU IKOM
¢a3sl B mponiecce roMOreHHOH KpucTamm3anuu? OMUIIUTE CYIHOCTh TeTEPOTEHHOr0
3apOKIEHMs, POJIb CTPYKTYPHOTO M Pa3MEPHOT0 COOTBETCTBHUA. ONUIINTE MEXaHU3M
00pa3oBaHusl MpuUIMamu4ecKux IUCIOKAIMIA B MPOIleCce KPHCTAUIN3AIMH.

( 3axJIOTIBIBaHUE TUCKOB BaKaHCHIA).
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1. [lna kpucTammuyeckoii pemérku Pt onpenenmte koopauHanuonnoe yucno (K)
H paccuuTaite K03¢QruenT ykaamky . [lokaxute rpadmueckn paciosokenye
aTOMOB, H3 KOTOPOTO ONpEAEISUIACH CBA3b MEXIYy AaTOMHBIM pagidycoM W
IEPHOIOM STYEHKH. -

2. M300paswte >MeMEHTapHYO S4eiiKy poMOGO3APHUECKOl CHHTOHMH, TOKAKHTE
OCEBBIE TPAHCILHHY U YIITBl MEXK/LY OCSMH.

3. Hanummure 6a3uc pemétku Cd.

4. Hamummre WHEEKCH IUIOCKOCTEH, OTCEKAMMMX HA KOOPAMHATHBIX OCSX
OTpe3KH -1,-2,-1;3,2,00.

1s500;00. B

5. Tloxaxure miockocta ¢ uagexcamu (111), (020), (122) B KOOPAHHATHBIX 0CSX
U1 KyOM4ecKo# CHHIOHHH.

6. Jlns KpUCTalla TETPArOHaNbHOM CHHTOHHM IOKQXKHTE HanpaBleHHus ¢
mnnexcamu [0 11], [220], [3 2 0].

7. OnpenienuTe MEXIUIOCKOCTHOE paccTosHue d st IiockocTel {220} B peméTxe
KyOH4YEeCKOH CHHTOHUH.

8. Onpejienute paBHOBECHYIO KOHLIEHTPAIMIO BAKAHCHI B MONUOICHE B HHTepBaje
temiepatyp (1200-2000K ¢ marom 200K. _
Hoctpotire rpaguk Cv—T. Dnepruto obpasopanus Bakaucuit Eo onpexenute 3
OMIIMPUYECKOTO COOTHOIICHUss Mexay Eo um Ex - osHepruedl akrupamwmm
camonu¢pdy3uu.

9. PaccunraliTe, Kak U3MEHHTCS yNpyras 9HEPIHs HCKaKEHMH KPHCTALTHIECKON
PEIIETKY IPY YMEHbIUEHHH LIOTHOCTH auciokamuy oT 30100 cm? 10 3°10%cm 2.
10. Omnpenenure Moxmyns BekTopa Broprepca KpacBOH UCIOKAITHH a[211].
Tloxaxure Ha cxeMe MOZeIs MAJOyIIOBOi TPAHMIE! HAKIOHA B BHIE CTCHKH U3
TAKAX ~ UCIOKAIMH, DACIONOKEHHBIX C INaroM 4a, BBIYHCIHTE  yron
PasOPUEHTUPOBKH COCENHHX PEIETOK M OOBSCHUTE, MOXET JIH JJaHHAsS TPaHMLA
OBITE TpaHuLEei CyO3EpeH.

11. Onummre W HPOMIMIOCIPHpYHTE (HIMUECKHH MeXaHHU3M TOPMOXKEHHS
nuciokauui atmocepoii Korrpemnma. Kak cBA3aHBI MeXaHMYeCKHe CBOMCTBA
KPHCTAJUTHIECKOIO TeNa ¢ paboTol 3T0ro MexaHn3Ma?

12. Kak H3MEHIOTCS IapaMeTpsl OIMXKHEro MopsAaKa IpU W3MEHEHUH
TeMIIEPaTypPEI XXUAKOH a3kl B poltecce FOMOreHHOH KpucTamtmsanuu? OnymmmTe
CYIIHOCTH TETCPOICHHOTO 3aPOXKIECHHS, DPONb CTPYKTYPHOTO H Pa3MEPHOrO
cootsercTBIA. ONMIIMTE MeXaHH3M 00Pa3OBaHHs SMHTOKCHATBHEIX JUCIOKALHI B
HPOLECCE KPUCTATLTH3AIMH.
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1. Jlns xpucrammyecko# pemérku Fea ompenmenmre KoopauHALMOHHOE YHCIO
(K) u paccunratite kosddunment yxnamxum %, Iloxaxute rpauyecku
PacTIONIOXKECHHE aTOMOB, M3 KOTOPOTO ONpENENsNach CBS3b MEXTY aTOMHBIM
PazuycoM U IePHOJIOM SUEHKH.”

2. N3o0bpasure sneMEHTapHYIO AYEHKY TPHKIMHHOMN CHHIOHMH, IOKKHUTE
OCEBBIC TPAHCIIALMH U YTIIBI MEXAY OCAMH.

3. Hanmummre 6a3uc pemérku Al.

4. Hanummre HHIEKCHl IUIOCKOCTEH, OTCEKAOMMX Ha KOOPJIUHATHBIX OCIX
OTpe3KM ©, 0, 1; 12, %, 1; 23.4.

5. Ioxaxute uiockoctu ¢ mupekcamu (211), (110), (202) B KOOpAMHATHBIX 0CAX
IUIE MOHOKJIHHHOMH CHHIOHMH.

6. lna KpucTaiuia KyOM4ecKol CHHTOHHH MOKaXHUTE HanpaBIeHUs C UHIEKCAMHU
[122], [131], [212].

7. OupepenuTe MEeXIUIOCKOCTHOe paccrosimme d s MIOCKOCTeld {1010} B
PEIIETKE reKCaroHaJbHON CHHIOHMH.

8. OrpesienuTe paBHOBECHYIO KOHIEHTPAIMIO BAKAHCHH B GepHJLIHH B HHTepBale
temnepatyp (400 - 1400)K ¢ marom 200K.

Toctpotite rpagux Cv—T. Duepruro o6pazoBanus BakaHcuii Eo OIIpeJieNnuTe U3
SMIMPUYECKOro  COOTHOmEHUS Mexmy Eo um En - osuepruedt axrusauuu
camonudpdy3un.

9. PaccuuTaiite, Kak H3MEHHTCS YIIpyTas SHEPTUsl HCKAKEHUH KPUCTATUIHYECKOM
PeIIETKY [IPY yBeTIMUEHHH IIOTHOCTH AucIoKammy oT 50106 cm 2 10 60107 om 2
10. Omnpenenure Mopyms BekTopa Broprepca xpaesoif mucmoxamum  a[112].
Iokaxure Ha cXeMe MOJIENb MAIOYIOBOH IPAHMIE HAKIOHA B BHIE CTEHKH W3
TaKAX  JIACTOKALMH, ~pPACTIONOXEHHBIX C INArOM 5a, BEIUMCIHTE  yroi
Pa3OPHEHTHPOBKK COCEIHMX PEETOK M OOBSCHUTE, MOXKET JIM [aHHas IPaHUIa
OBITH TpaHuLel Cy63EpeH.

11. Omnmmre u mIponmmmoOCTpHpyHTe OGH3MUECKHN MeXaHH3M TOPMOXEHUS
aucnoxauuit cuinoi [akepnca - Habappo. Kak cBsi3aHBl MexaHWUYeckie CBONHCTEA
KPHCTAINHYECKOro Tefa ¢ paboToi 5Toro MexaHu3ma?

12. Kak ¥3MEHSIOTCS MapaMeTpsl GIIMKHEro nopsiika XIpU  WU3MEHEHMH
TEMIIEPATYPBI KUAKOH (a3l B IMpoliecce TOMOTEHHOM KpHCTaLIH3amun? OMHIETe
CYIIHOCTE IeTEPOTCHHOTO 3aPOXKICHHUS, PONb CTPYKTYPHOTO M  PasMEpHOro
coorBeTcTBHA. ONMIIMTE MeXaHH3M OOpPa3OBAHMS BHHTOBBIX JHUCIOKAMH B
IpoLecce KpUCTAIUTH3ALIH.
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1. s kpucTanmmdeckoii pemérku Al onpenenure KoopauHaruonyoe gucio (K)
H paccuntaiite koodguupenT yknaaku 1. Ilokaxure rpadudecky pacronoxenue
aToOMOB, M3 KOTOPOTO OHpPEAENSUIACH CBA3h MEXIYy ATOMHBIM pajuycoM W
IIEPHOJIOM STYEHKH. 2

2. M306pasuTe ONEMEHTapHYIO sS4eHKy MOHOKJHHHONW CHHIOHHMH, MOKAXHTe
OCEBBIE TPAHCIALUHY U YTIIBI MEXIY OCAMH.

3. Hanummre 6a3uc pemérku Fea.

4. Hanmummre WHAEKCH IUIOCKOCTEH, OTCEKAIOWX HA KOOPAMHATHBIX OCSAX
orpesku -1, 1/2, 1/2,  1/3,00,00; -1, o0, 1/2.

5. Tloxaxwute 1mrockocTu ¢ mamexcamu (3 2 1), (112), (21 1) B xoopaunaTHbIX
oCsX 11 KyOH4ecKoi CHHTOHUY.

6. Jlns xpucramia TeTparoHanbHON CHHTOHHM TNOKAKUTE HaIIpaBICHUS C
uHgexcamu [1 0 1], [110],[22 1].

7. OnpenenuTe MeXIIOCKOCTHOE paccTosHHe d Uit mIockocTeit {111} B pemérke
TEeTParoHaJIbHO#H CHHTOHUH.

8. OmnpejieliuTe PaBHOBECHYI0 KOHLEHTPAIMIO BAKAHCHH B XpoMe B HHTEpBaje
temuepatyp (700 - 1500)K ¢ marom 200 K.

Ioctpoiite rpadpux Cv—T. Duepruio 0bpasoBaHms Bakaucuii Eo ompeieNuTe U3
SMITUPUYECKOTO COOTHOWICHUs: Mexxay Eo m Ex - osumepruedt axrusanmum
camonudpy3un.

9. Paccuuraiite, Kak H3MEHHTCS YIpyras SHEPIHs HCKKEHUH KPUCTAJUTUYECKOM
PEIIETKH IPH yBEIMYCHUH ILUIOTHOCTH TUCIoKamuy oT 8107 cM 2 10 60108 cm 2.
10. Onpenmemure mMomyns Bexropa Broprepca KpaeBod nucmokaumm  a[111].
Tlokaxure Ha cxeMe MOJENs MAJOYIJIOBOH TPAaHKIB! HAKIOHA B BHNE CTEHKH H3
TaKUX ~ [HCIOKAIMH, pPACHONOKEHHBIX C INAaroM 7a, BBYHCIHTE  yIOJ
Pa3OPHEHTUPOBKA COCENHUX PEMETOK U OOBACHHMTE, MOXET JII JaHHAS IPAHHLA
OBITH TpaHuULEl CYG3EpeH.

11. Omnummre ® NPOMITOCTPHPYHTE (UIMUECKUI MeXaHUIM TOPMOXKEHHS
JUCTOKaluil rpanuuedi cyG3epHa. Kak CBA3aHBI MeXaHWYecKHe CBONCTEA
KPHCTAINTMIECKOr0 Tea ¢ paboTo 3TOro MexaHu3ma?

12. Kax u3MeHTIOTCH napameTpsl GNEKHEro Iopsiika OpH  M3MCHEHHUH
TEMIIEPaTypPBI )KUIAKOA (a3bl B mpoItecce rOMOreHHoR Kpucraumsanuu? OmyInTe
CYIIHOCT TCTCPOTEHHOIO 3aPOXIEHHUS, PONb CTPYKTYPHOTO M PasMEPHOrO
cooTBeTCTBHS. ONHUIINTE MEXaHU3M OOPA3OBAHMS 36PHOTPAHHYHBIX IMCTOKALHI
B IIpOLiecCe KPUCTAIUTH3AIHH.
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1. Jlnst KpUCTAINYECKOM perméTky Sn OIpeZeNuTe KOOpAMHAHOHHOE yncno (K)
U paccaurakite Koddduiment ykinanku 1. [okaxure rpadUIecKy PacHoNOKeHHe
4TOMOB, M3 KOTOPOrO ONpEeJeNANach CBS3b MEKITY aTOMHEIM paguycoM u
TIEPHOOM SIYEHKH. :

2. W300pasure aleMeHTapHYIO A9eHKy pOMOMYecKON CHHTOHHH, IIOKAKHTE
OCEBbI€ TPAHCIALMH ¥ YTl MEXKITY OCSMH.

3. Hanummre 6a3uc pemétku V.

4. Hammmmre HHIGKCHI IUIOCKOCTEH, OTCEKAIOMMX Ha KOOPJIMHATHEIX OCAX
orpesku 4, 1,0, -1/2,-1/2,00; 1,-3, 1.

5. Tlokaxwute miockocty ¢ uumexcamu (1 1 0),(122),301)s KOODAHMHATHBIX
OCsIX Ul pOMOO3ApPHYECKO CUHTOHHY.

6. Jlns KpuCTalila TeTparoHaNbHOH CHHIOHMH IIOKAKHTE HalpaBJIeHUS C
mrzexcamu [10 1], [110],[221].

7. OnpeiennTe MEXIIIOCKOCTHOE paccTosHue d TS I0CKoCTel {211} B pemérke
KyOu4eckoii CHHroHMH.

8. Ompegenure paBHOBECHYIO KOHUCHTPAllMIO BakaHCUH B aJIIOMHHHH B
uHTepBane remieparyp (100 - 700) K ¢ marom 200 K.

Toctpotite rpadux Cv—T. Ouepruro obpasoBaHus BakaHcHi Fo OIIpeieIIuTe U3
SMIPHIECKOTO ~ CoOTHOWeHUs Mexay Eo um Ex - oHepruedl axtwsammm
camonuddy3uu.

9. Paccynraiite, Kak M3MEHUTCS YOpPYTast S3HEPIUs UCKAKEHUH KPUCTaIUIHIecKOit
PELIETKH IIPH yBeTMIEHHH TUIOTHOCTH IHCIOKAHH ot 2010° ey 2 10 5107 cm 2,
10. Omnpenemure Moyis BeKTopa broprepca kpaesoit mucnoxamuu a[221].
Iokaxute Ha cXeme MOZeNs ManoyrIoBoi TPAaHUIB! HAKIIOHA B BHIE CTEHKH U3
TaKMX  JHCIOKAallH, DACHONOXEHHBIX C INATOM 44, BEIYHCIHTE yroa
Pa3OPUEHTHPOBKK COCENIHUX PEIETOK M OOBICHHUTE, MOXET TH JaHHAL rpaHuna
OBITH TpaHHUIEH Cy63EpeH.

I1. Oummmwre u npommmoctpupyiite dusndecKmil MeXaHH3M TOpMOXKeHHs
AHCIIOKALMH BBICOKOYTJIOBOH rpannmeii. Kak cBizaHEl Mexanmeckue CBOIfCTBA
KPUCTAJIXYECKOro TeNa ¢ paboToil 3Toro Mexaumusma?

12. Kax wu3mensiorcs mapamerpbl GimkHEro NOpsIIKA TIPH  W3MEHEHUH
TeMIIEPATYPBI KUIKOK (asbl B MPOLECCe FOMOTeHHOM KpycTawmisamma? Omummre
CYIHOCTE  ETEPOTEHHOTO 3apOMIEHUs, DONb CTPYKTYPHOTO H pa3MepHoro
cooTBeTcTBI. OLMIIMTE MEXaHH3M 06pa3oBaHHs 3€PHOrPAHHYHBIX JIUCIOKALIH
B [IPOLIECCE KPUCTAIUIM3AIIIH.
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1. Uit xpucTammuaeckol pemétku Cr OIIPEACIUTE KOOpAUHALKOHHOe Yncio (K)
¥ paccuuTaiite k0spuument yxnanku . oxaxure rpaduYecKu pacronoKeHue
aTOMOB, M3 KOTOPOTO ONPENENANach CBS3b MEXAY aTOMHEIM paguycoM wu
NIEPHOIOM STUCHKH. -

2. Hzobpasure sneMeHTapHYIO AYCHKY TETPAroHadbHOH CHHIOHNH, HOKAKUTE
OCEBBIC TPAHCIISIMK U YTIIbI MEXKIY OCSMH.

3. Hanummre Gasuc pemérka W.

4. Hamummite wHHIEKCH ITOCKOCTEH, OTCEKAIOMMX Ha KOOPAMHATHBIX OCSX
OTpesku =, 1/2, 1/4, -1,0,1/3; 3,3, 2.

5. Tokaxwure miockocru ¢ mumexcamu (012), 31 1), (I 1 2) B KOOpPIMHATHBIX
OCSIX JUIS MOHOKJIHHHOM CHHTOHHH,

6. Jlnst xpucTania TPHKIHHHON CHHIOHMY MOKaXHTE HalpaBleHNus ¢ MHAEKCAMU
[211,[0011],[2 2 3].

7. Onpenenure MEXIIOCKOCTHOE paccrosHue d uis miiockocreit {311} » peméTke
KyOH4ecKo# CHUHrOHMY.

8. Omnpenemite paBHOBeCHYIO KOHLEHTPALMIO BaKAHCHH B HHKesie B MHTepBaic
Temuepatyp (200 1000)K ¢ marom 200 K.

Hocrpotite rpagux Cv—T. Duepruo o0pasosanus Bakaxcuii Eo ompenenute u3
OMIMMPHIECKOro  CooTHOWeRUs Mexay Eo uw Ex - sHeprueit aKTHBALUH
camonugdysum.

9. Paccunralite, Kak U3MeHHUTCS yIpyras 9HEPIUsl UCKAXEHUH KPHCTAITMIECKO
PEIIETKH [IPA yBEeIMYCHUN TUIOTHOCTH QUCIOKAHH oT 3¢10% onm 10 5910 cm 2.
10. Omnpenenure Moxyms BEeKTOpa bBroprepca kpaesoif mucrokarum a/3[112].
loxaxuTe Ha cXeme MOKENs MATOYIIOBO I'PaHMIBI HAKIIOHA B BHUIE CTEHKH U3
TAKMX ~ JUCTOKaIMH, DACIONOMEHHBIX C INArOM 53, BEIYHCIUTE yron
Pa3OpPHCHTUPOBKY COCENHHX PEWETOK U OOBACHHUTE, MOXKET JIH JAHHAS rpaHuia
OBITh rpaHuIeii cy63épen.

11. Onuummre u TPOMIINIOCTPUPYHTE (U3HUECKHll MeXaHU3M TOPMOXEHHS
AHCIIOKAIMH JHCIEPCHBIMH YacTHUAMH. Kak CBS3aHBI MeXaHHUecKue CBoOlicTBa
KPHCTAILIMYECKOT0 TeNa ¢ paboToM 3TOro Mexauusma?

12. Kak wusMensrorcs NapaMeTpsl  GMMKHEro mopsaxa NpYd  U3MEHEHHHU
TEMIEPATYPBL XUIKOH (asbl B MPOIECCe FOMOTeHHON KpUCTamTm3ammn? OumpTe
CYUIHOCTE  IETEPOreHHOTO 3apOXAEHHUsS, PONb CTPYKTYPHOrO U pasMepHoro
COOTBETCTBHA. OUMIINTE MeXaHH3M 06pa3oBanHs CyOTpaHHYHBIX TUCIOKANH B
IIPOIIECCe KPUCTAIIU3AINH.
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1. Jlns xpucranmmmaeckoit pemérke Tip onpenenure KOOpIUHALMOHHOE YHCIO X)
¥ paccyutaite KodQduument ykaanky 1. [Tokaxure rpahudecks pacionoxenye
aTOMOB, W3 KOTOPOTO ONPEAENSIAch CBA3b MEX/Iy ATOMHBIM pamgdycoM U
[IEPUOJIOM STYEHKHU., >

2. W3o0pasuTte SIEMEHTApHYI SYEHKY TeKCaroHaJbHOM CHHTOHHH, TOKAXUTE
OCEBBIE TPAHCIALMH U YIIIBI MEXKIY OCAMH.

3. Hanmmute 6a3uc pemétku Fey.

4. Hamuimre WHZEKCH IUIOCKOCTEH, OTCEKAIOIMX HA KOOPIMHATHBIX OCSX
oTpe3ku 4,-1,00, -1/2,-1/2,2; oo, 1, -1.

5. Hoxaxwute miockocry ¢ uugexcamu (0 02), (112), (31 1) B KOOPIUHATHEIX
0CSX /17151 pPOMOHYeCcKOli CHHTOHUMY.

6. It KpucTauia poMGOIAPHYECKOH CHHIOHHH TMOKKUTE HANPABIEHHS C
napexcam [1 11],[0 1 0], [22 1].

7. OnpeienuTe MEXILIOCKOCTHOE paccTosHue d [t miockocTeit {212} B pernérke
TeTPATOHAJILHONH CHHTOHUH.

8. Omnpejenute PaBHOBECHYIO KOHICHTPALMIO BaKaHCHil B MeIM B WHTEpBAle
Temmepatyp (400 - 1200)K ¢ marom 200 K.

IHoctpotite rpadux Cv—T. Duepruto obpasosanus Bakancuit Eo ompenenurte u3
SMIMPUAYECKOTO COOTHOIICHHS Mexny Eo u Enx - osHepruedl axTuBammiu
camonudy3um.

9. Paccyntaiite, KaK U3MEHHTCS YIPyTas SHEPIUS HCKAXEHHH KPHCTAILTHYECKOMN
PENIETKH IPH YBEIMYCHUN ILIOTHOCTH AuCToKamuu oT 2010%em 2 1o 3¢10% em 2.
10. Omnpenenute Momyns BekTopa Broprepca KpaeBol HMCIOKALMH a/2[111].
Ilokaxxute Ha cXeMe MOJEIb MAJOYIJIOBOM IPaHHIEI HAKIOHA B BUIE CTEHKH M3
TaKHX ~JHUCIOKAlMi, pacmoNioXeHHBIX ¢ ImaroM 10a, BeMuCTHTE yron
Pa30PUEHTUPOBKM COCEJHHUX PELIETOK W OOBSICHHTE, MOXET JIM JAHHAs IpaHula
OBITh IpaHHULeH CyO3EpeH.

11. Onummre ® NPOMIMOCTPHpYHTE (U3MUECKHH MEXAHUIM TOPMOXKEHHS
Jaucnokauuid 3ouamu I'mube-Tlpecrona. Kak cBi3aHbpl MexaHMYeckde CBOMCTBA
KPMCTAJUIMIECKOT'o TeNa ¢ paboToi 3TOro MexaHu3Ma?

12. Kak u3MeHSIOTCA IIapaMeIpEl OJNYDKHETO TOPSAKA TIPH  H3MEHEHHH
TEMIIEPaTyphI XuAKOH (asbl B Ipomecce roMoreHHo# KprucTamTmaun? Onumre
CYIHOCTb TETEPOreHHOrO 3apOXAEHHS, pPOIb CTPYKTYPHOTO M pasMepHOro
cooTBeTCTBHA. ONMNIMTE MEXaHU3M 00Pa30BaHHS MPH3MATHYECKHX IUCIOKAIM
B IIpoleCcCe KPHUCTAILTM3ANNH (MEXAHH3M 3aXJIOIBIBAHHS JMCKOB BAKAHCHIT).
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3agaHue K KypcoBoii padote no «Kpucramiorpapun»

Bapuant Ne 1

Jinst KpucTamTdeckol pemérka Al onpesemuTe KoopauHanuonHoe yucio K u
paccuuTaiite K03 duImMeHT yKiaaky 1 . [Tokaxure rpaduIecky pacIoNoKeHUe aTOMOB, 13
KOTOPOT'O OIIPeIeNsIach CBS3b MEX/Y aTOMHBIM PAJIHyCOM U IIEPHOIOM SICHKH.

M306pasute 3JeMEHTApHYIO SUEHKY MPUKIUHHOU CUH2OHUN, TIOKAKUTE OCEBbIC
TPAHCISIAN ¥ YT MEXKTY OCSAMH.

Hamuumre 6a3uc pemérku Fey.

Hamuimmte HHAESKCHI HHOCKOCTeﬁ, OTCEKAIOIUX Ha KOOPAUHATHBIX OCAX OTPE3KH -1,00,1/2;
00,00,1.

ITokaxwuTe miockocTr ¢ uamekcamu (321), (112), (21 1) B KOOPAMHATHBIX OCAX A
KyOuueckoii CUH2OHUIL.

I[JISI Kpuctajuia mempazoua.nbuoﬁ CUH2OHUW TIOKAXXHTE HAIIPABJICHUSA C MHACKCAMHA

[101], [110], [221].

OrpeeNuTe MEXIUIOCKOCTHOE paccTosiaue d 11 mrockocTel { 1100} B permérke
2eKCAz0HANbHOU CUHZOHUU.

OmpesieNUTe paBHOBECHYIO KOHIIEHTPAIMIO BAaKaHCHH B fepusiiuu B THTEPBAJIE TEMIICPATyp
(400- 1400)°K ¢ marom 200°K. Ioctpoiite rpadux Cy—T. DHepruro 0Gpa3oBaHus
Baxancuii E onpeienure u3 sMIupudeckoro cootHomenus mexay Eo u E, — sHepruei
axTuBaIuy camoauddysuu.

PaccuuTaiite, KaK M3MEHHUTCA YIIPyras SHEpris HCKKCHUH KPUCTATIIMIECKON PEIIETKY IPH
6
YBEJIMYEHHUH IIOTHOCTH P 0T 51 0° 1o 8-10°.

Onpenenute MOIyNb BekTopa Broprepca b kpaesoit mucnoxamuu  a[110]. [Tokaxute Ha
cxeMe MOJIeNTb MaJIOYTIIOBOM MpaHHI[bI HAKIOHA B BUJIE CTEHKH U3 TaKUX JIUCIIOKAIUH,
PACTIONOEHHBIX € IIaroM 5a, BBIYHCIIHTE YTOJl PA3OPHEHTHPOBKH COCEIHUX PEIETOK 1
0OBSICHATE, MOKET JIM JaHHas 'paHuna ObITh TPaHULEH CyO3epeH.

OmuiuTe ¥ NPOMIIIFOCTPUPYHTE GU3HUeCKHi MEXaHH3M TOPMOKEHHUs NUCIIOKALMH CUnol
Haiiepaca —Habappo. Kax cB3aHbI MEXaHMYECKUE CBOMCTBA KPUCTAUTMIECKOTO TENA C
paboToif 3TOro MexaHu3Ma?

Kak M3MeHSIOTCS ITapaMeTphl OJIMKHETO TTOPSAKA IPH H3MEHEHHMH TEMIIEPATyPbI XKUIKOU
(assl B mpollecce TOMOTeHHOM KpucTamm3anui? ONUIIKTE CYIIHOCT TETEPOrEHHOrO
3apOXIEHHS, POJIb CTPYKTYPHOTO M Pa3MEPHOTO COOTBETCTBUSL. ONUIIUTE MEXaHU3M
00pa3oBaHus INUMAKCUANBHBIX TUCIIOKAIMK B IPOIECCe KPUCTATTH3AIMH.
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Bapuant Ne 2
Jlnst KpucTaTIdeckoi pemérkn Be onpenemute koopaunanmonnoe ducio (K) u
paccuuTaiite K03 GuIMeHT yKIaaky 1 . [TokaxuTe rpaguaecku paconoXeHHe aTOMOB, U3

KOTOPOTO OIpEeACIIIach CBA3b MEXKAY aTOMHBIM paguycoM U I€pruoaoM STYCUKH.

I/I306p33HTe SJIEMCHTAapPHYIO smeﬁKy MOHOKITUHHOU CUH2OHUU, TIOKAXXUTE OCEBHIE
TPaHCIAUU U YIJIBL MEXAY OCSIMHU.

Hanwmmre 6asuc peméTkn Feq.

4. HamumuTe HHIEKCH IIOCKOCTEH, OTCEKAIOIMUX Ha KOOPANHATHBIX 0CIX OTpe3kHu -1,%2, Y25

Ya,00,00.

5. TTokaxwuTe mIockocTH ¢ uamekcamu (111), (231), (330) B KOOpAMHATHEIX OCAX IS

mempazoua./lbuoﬁ CUHZ2OHUU.

6. I[J'Iﬂ KpucTajia Ky6u‘le€K0ﬁ CUH20HUWU TIOKOXUTE HaAIPaBJICHUA C HHACKCAMHU

10.

11.

12.

[201], [101], [331].

Ormpenenure MexmIockoctHoe paccrosaue d mrs miockocreit {0001} B pemérke
2eKCA2OHANbHOU CUH20HUU.

OmnpesenuTe paBHOBECHYIO KOHLIEHTPAIUIO BAKAHCUH B AIFOMUHUU B THTEPBATIC
temmepatyp (100- 700)°K ¢ marom 200°K. ITocrpoiire rpadux Cy—T. Drepruro
oGpasoBanus BaKascuil Eq onpesennTe H3 SMIMPUIECKOTo cooTHOMEeHNs Mexay Eou E,
-3Hepruei aKTUBanuy caMoaudQysuu.

PaccuuTaiite, Kak H3MEHHUTCS YIIPYyras SHEprHs HCKaKEHUH KPUCTAIMIECCKON PEIIETKH
9
IpY yBEJIWYECHHUH IIJIOTHOCTH P OT 7-10° o 8-10°.

Omnpenenute MOIYNb BekTopa broprepca b kpaeBo# auciIoOKaluy a[211]. IToxaxute Ha
cxeMe MOJIeNb MaOYTIIOBOM MPaHUIIbI HAKIOHA B BUJIE CTEHKHU U3 TaKUX JUCIOKAlUH,
PACIIONOXKEHHBIX ¢ IIaroM 8a, BBIYMCIIMTE YTOJl pPa3OPUECHTHPOBKM COCETHUX PEIIETOK 1
00BSICHUTE, MOJKET JIM JaHHas paHuria ObITh TpaHULIEH CyO3EpEH.

OMNHIMINTE ¥ MPOMILIIOCTPUPY#TE HU3NUECKHIT MEXaHU3M TOPMOXKEHUS TUCIOKAIMH
zpanuyeii 3epna ( 6vicokoy2no6oii). Kax cBs3aHbl MeXaHHYECKHE CBOHCTBA
KPUCTAIUTAYECKOTO TelIa ¢ paboTOoH 3TOro Mexanuzma?

Kax M3MeHSIOTCS ITapaMeTphl OJIMDKHETro MOPSAKa IPH H3MEHEHMH TEMIIEPATyPhI XUIKOU
bassI B mporecce rOMOreHHO# KprucTaumsanuu? ONUIIKUTe CYIHOCTh FETEPOTEHHOr0
3apOXIEHHS, POJIb CTPYKTYPHOTO H Pa3MEPHOT0 COOTBETCTBUSL. OMUIINTE MEXaHU3M
00pa3oBaHus GUHHIOGBIX TUCIOKAKM B POLECcCe KPUCTATIM3ALMH.
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3ananue k Kypcosoii padore no «Kpucramiorpagum»

Bapunant Ne 3

Jlns xpucTamnmdeckoit peméTku V onpenenute koopauHanuonsoe uncio K u paccuuraiite
K03 duuuent yknanku 1 . [Tokaxure rpadhudeck pacioiokeHue aTOMOB, U3 KOTOPOTo
OIIPEENANIACEH CBA3b MEXAY aTOMHBIM PaJHyCOM M IIEPHOIOM SYEHKH.

W300pasute 2eMEHTApHYIO SUEHKY poMOUYECKOli CUHZOHUMN, TTIOKAXKUTE OCEBLIE
TPAHCIIALUY U YTJIBI MEXY OCSIMH.

Hanummure 6a3uc pemérku Al

Hanumure MHAEKCH IIIIOCKOCTEH, OTCEKAIONHNX Ha KOOPAMHATHBIX OCIX OTPE3KH -¥3,-Y2,00
4,1,00.

ITokaxwuTe miockocty ¢ uanekcamu (11 0), (211),(301) B KOOPAHHATHBIX OCSX ML
MPUKNUHHOU CUH2THUU..

I[JISI Kpucraija MOHOKJIUHHOU CUH20HUU TIOKQKUTE HallpaBJICHUA C UHACKCAMHA

[111], [001], [212].

Onpenenure MexmiaockocTHoe paccrosuue d s miockocreit { 111} B pemérke
mempazoHaIbHOU CUHZOHUU.

Omnpenenure paBHOBECHYIO KOHIIEHTPAIMIO BaKaHCHIA B XpoMe B HHTEPBAJIE TEMIIEPATYP
(700- 1500)°K ¢ marom 200°K. ITocrpoiite rpadux Cy—T. DHepruro o6pa3oBaHus
BakaHcuii Ky ompenenure u3 sMnupuyeckoro cootHourenus mexnay Eg u E; — sueprueit
axTuBayu camoaudysuu.

Paccuuraliite, Kak I3MEHHUTCS YIPYras S3HEPrHus HCKXCHUM KPUCTALTHYECKON PEMIETKH IIPH
yBemuueHmy mioTHoctd P ot 8:107 10 2:10"",

Onpenenure Moxyns BekTopa broprepca b kpaesoit muciokamuu  a[111]. ITokaxure Ha
CXeMe MOJIEJIb MAIOYTTIOBOM I'PaHMIIBI HAKJIOHA B BUJIE CTEHKHU M3 TAKHMX JUCIIOKAIUIA,
PAacIIOIOXEHHBIX C IIaroM 7a, BEMUCIHTE YTOJ Pa30PHEHTUPOBKU COCEIHMX PEIIETOK U
00BsICHHUTE, MOXXET JIU JJaHHAS PaHuIA ObITh TPaHUIEH CYO3EPEH.

Onummre ¥ IPOMIUIIOCTPUPYHTE QU3MUECKUI MEXaHU3M TOPMOYKEHHUS TUCIOKAIUHA
eparuyeri cyo3epna.. Kax cBs3aHbl MEXaHMYECKHE CBOMCTBA KPUCTAIUTMYECKOTO TeNa C
paboToii 3Toro Mexanusma?

Kak u3MensroTcs napaMeTpel GIIKHEro MOpsIKa IPH H3MEHEHHH TeMIIEPATYPhI KHUIKOM
¢a3ssl B Ipoliecce rOMOTeHHOM KpucTayuti3anun? OMUIIHUTE CYIIHOCTS FETEPOrEHHOT0
3apOXKJIEHHUS, POJIb CTPYKTYPHOTO M Pa3MEPHOr0 COOTBETCTBHS. ONMHUIIUTE MEXaHH3M
00pa3oBaHMs 3ePHOZPAHUHHBIX TUCIOKAIHH B IIpoliecce KPUCTALTH3AIHH.
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3ananue k KypcoBoii paGore no «Kpucramiorpadum»

Bapuant Ne 4
Jns kpucrammaecko pemérku Feyompenenute koopauuanmonHoe mcno ( K )u
paccumTaiite Koadduuuent ykaaaku (1) . [Tokaxure rpagudecky pacroIoKeHHe aTOMOB,

U3 KOTOPOI'0 OIIPENEIANACH CBI3b MEXKIY aTOMHBIM pamrycoM U IEpUOIOM STYCUKH.

M306pasute 31eMEHTapHYIO SUEHKY MEempazonanbHoll CUH2OHUN, TIOKAKUTE OCEBBIE
TPAHCJIALUY ¥ YTIIBI MEXKIY OCIMH.

Hamummre 6asuc pemérku V.

Hanmumimre HHIEKCHI IITOCKOCTeH, OTCEKAIIUX Ha KOOPIMHATHBIX OCSX OTPE3KH 00,Y%,Y%4:
-1,00,%.

Iokaxxure miockoctn ¢ nuanexcamu (012), (311), (112) B KOOPIMHATHBIX OCAX IS
MOHOKNIUHHOU CUH20HUU.

6. I[JISI Kpucrajmuia Kyﬂuqeacoﬁ CUH2OHUU TIOKAXXUTE HAIIPABJICHUS C HHICKCAMH

7.

8.

9.

[211], [001],[2 2 3].

Omnpenenute MeXIUIOCKOCTHOE paccTosHue d juts mrockocteit {112} B peméTke
Kybuueckoii cunzonuu
OnpenenuTe paBHOBECHYIO KOHIEHTPAIMIO BAKAHCHH B HUKeIE 6 UHTEPBAJIE TEMIIEPATYP
(200- 1000)°K ¢ marom 200°K. Hocrpoiite rpagux Cy—T. DHepruro o6pazoBaHus
BakaHcu# Eg onmpenenute u3 sMnupudeckoro cootHomenus mexay Eou E, — 3HEprueu
aKTuBanuyu caMmoauddysum.

Paccunraiirte, kak U3MEHHUTCS YIpyras SHEPrHs HCKaKEHUH KPUCTALTMYECKOH pemeTKY
IIPH YBENWYEHUH IOTHOCTH P ot 3-10% 0 5-107.

10. Onpenenure Momyns BekTopa Broprepca b kpaesoii gucioxanuu a/3 [112]. IToxaxwure HA

CXEME MOJIETI> MaJIOYTJIOBOM IPaHUIbI HAKIIOHA B BUJIE CTEHKU U3 TaKMX JUCIIOKAIIHIA,
PacHONIOKEHHBIX € ITaroM 4 a, BBIMHUCIIUTE YIOJ PA30PHEHTHPOBKU COCEIHUX PEIIETOK 1
OOBSICHUTE, MOXET JTM JaHHAs IPaHuUIa GbITh IpaHHIEH Cy63epeH.

11. Onuimwre 1 NPOUILTIOCTPHpYiATe PU3MYeCKUil MEXAHH3M TOPMOYKEHHS THCIOKALHIA

Oucnepcrbimu yacmuyamu.. Kax cBS3aHBI MeXaHUYECKHE CBOMCTBA KPHCTAITHYECKOTO
Tea ¢ paboToH 3TOro MexaHuszMa?

12. Kak usmMeHsI0TCS apaMeTps! GIIMKHETO MOPAKA IPH H3MEHEHHH TEMIIEPATyPhI KHUIKOM

a3kl B poniecce roMoreRHo# KprcTamm3anuu? ONUIINTE CyIIHOCTE reTEepPOTreHHOTO
3apOXIEHHUS, POJIb CTPYKTYPHOI'O M Pa3MEPHOTO COOTBETCTBUA. ONMUIINTE MEXAHU3M
00pa3soBaHUs CYGPAHUHBIX TUCITOKANWR B IPOLIECCE KPHCTALTH3AIMH.




