HAIIIOHAJIBHA AKAJIEMISA HAYK YKPATHH
IncruryT dizsuxu HAH Ykpainu

{/«@% M.B. Eonuap
s nzumc)

POBOYA ITPOI'PAMA HABYAJILHOI JUCLIMTUIIHA

HH/L.04

OcHoBH i3uku piAKHX KpHCTAJiB
IUTSL aCIipaHTIB

cnenianpHOcTi: 104 di3uka i acTpoHOMis

TPETHOrO (OCBITHBO-HAYKOBOIO) PiBHS
BHIIIO] OCBITU — TOKTOp dinocodii

Kwuis - 2021



Po3pobuuk:

3aBigyBau Bizainy (isuku Kpuctamnis [HeT

IOoKTop ¢i3.-Mat. HAyK., Ipod.

UTYTY (i
F

k1 HAHY,

(g

PoGouy nporpamy y3roaieHo HayKOBO-MeTOXHYHOI Paaoio

ITpotoxon Ne 7 six 3204 202 p.

["0710BOO HAYKOBO-METOIUYHOT paan JfF 77, [MB. Bonnap/

/B.I'. Hazapenko/

Po6Gouy nporpamy 3aTBepakeno Buenoro paxoro Incruryri dizuxn HAHY

I[Tpotoxon Ne /0 Bim A/ /C.

["onoBa Buenoi panu

204/ p.
/Z¥77c&- /IM.B. Bonnap/

Po6o4y nporpamy noroa:keHo 3 rapaHTOM OCBITHLO-HAYKOBOI POrpamu 3i

cnenianbHocTi 104 «®@izuka Ta actpoHomisiy A/ /L.

I"apanT ocBiTHBOI Iporpamu

204/ p.

JeCr=ce,  M.B. Bornap/

IIpononrosano Buenow panoro Incruryry disnkn HAH Ykpainu:

HaBYaIbHI POKH T'onosa Buenoi panu [® TATHC Ne mporokoiy | nara mpoOTOKOMY
NpOJIOHT AT HAH Vkpaiau
20 42 120 A3 -
bowgop M- B | flre, |V 5 A5, 04 2005
20 /20 adn =
20 120
20 120




1. 3araabHi BizoMocTi

HaiiMeHnyBaHHSI OKa3HUKIB XapakTepucTuKa IMCUMILUIIHM 32 JI€HHOIO
¢dopmMo10 HaBYAHHA

Buja pucnumiainm 000B’AI3K0BA

MoBa BUKJIQIaHHSl, HABYAHHS TA OI[iHIOBAHHSI | YKPaiHChbKa

3arajbHuii 00CAT KpeaIuTiB / rOAUH 4/120

Kype 2

CemecTp 1

KisbKicTh 3MicTOBHX MOAYJIIB 3 pO310AIJIOM 1

O0csAr kpeauriB 4

O0coar rogux, 120

B Tomy umcii:

Jleknii 30

IIpakTu4Hi 3aHATTA 15

Camocriiina po6oTta 75

®opMa niICYyMKOBOr0 KOHTPOIO eK3aMeH

2. Mera, 3aBJaHHA Ta 0YIKYBaHI pe3yJIbTATH HABYAJIbHOI JUCHUILIIHA

Poboua mnporpama wnHauanbHOi muctumiinn HHJI.04 «OcHoBu (i3uKM PpiOKUX KPUCTATIB» €
HOPMAaTHBHUM JIOKYMEHTOM, SIKHMIl po3poOjeHHMI Ha OCHOBI OCBITHbO-HayKoBoi mporpamu, aami OII,
(3aTBepmxena Buenoro panoro lacruryry disukn HAH Ykpainu, mpotokonom Ne 10 Big 20 sxoBtHs 2021
POKY) MIATOTOBKHM 3/100yBadya TPETHOTO PIBHS BIAMOBIIHO J0 HABYAJIBHOTO IUIaHy cherianbHocTi 104
«Di3uKa Ta aCTPOHOMIS»

IlepenmoBa BuBYeHHsi. Hapuanpuuii kypc HHJ/[.04 «OcHoBu (i3uku piakux KpHUCTaIiB» €
CKJIa/IOBOI0 LMKy OOOB’A3KOBOi MIATOTOBKHM (axiBI[IB TPETHOIO OCBITHHO-KBaJII(PIKAIIHHOTO PpIBHS
“noxtop ¢inocodii”. IIporpama Kypcy OpieHTOBaHA Ha acIlipaHTIB, SKi BXK€ 3HaHOMI 3 3arajlbHUM KypcoM
(b13UKM TBEPJOTO TijIa, MOJEKYJISAPHOI (PI3UKH, TEPMOAMHAMIKY Ta MATEMATHYHOIO (P13UKOXO.

Mera naBuaabnoi aucuumiainm. HH/1.04 «OcHoBu }i3uKM PIAKUX KPHUCTAIiB». MOTIHUOIIEHE
pO3yMiHHSI cy4dacHOi (i3UKM M’SKOi MaTepii Ta PIAKUX KPUCTATIB, O3HAMOMIIEHHS 3 METOJIOJIOTIIO
OCHOBHHUX EKCIEPHUMEHTAJIbHUX METOIB JOCHIPKEHHSI CTPYKTYpH 1 BJIACTMBOCTEH PiAKOKPHCTAIIYHUX
cepenouill. OBOJIOAIHHS 0a30BUMH 3HAHHSMU PO CTBOPEHHS 1 (PYHKIIIOHYBAHHSI BUCOKOTEXHOJIOTTYHUX
MIPUCTPOIB Ha OCHOBI PIIKUX KPUCTAIIB.

3MmicT HaB4YaJbHOI AMCHUILIIHM. TeopeTWyHi Ta NPAKTUYHI 3HAHHSA, HAOyTI NpU BHUBYCHHI
mucuumitinn HH/1.04 «OcHoBu (i3uky piakux KpHUCTaliB», € MOIIHOJIeHe BUBYEHHSI TEOPETHYHOI Ta
eKCIIEpUMEHTAIbHOT OCHOB (DI3MKHM PIAKUX KPHUCTalIiB Ta M’SKOi MaTepli; HAaBUMTUCh OTPHUMYBATH,
00poOJIATH Ta IHTEPIPETYBATH EKCIIEPUMEHTAJIbHI JIaH1 PO BIACTUBOCTI PIAKUX KPUCTAJIB B 3aJIEKHOCTI
BiJl FPAaHUYHUX YMOB, Pi3HUX 30BHILIHIX YAHHUKIB Ta CTPYKTYPH CEPEAOBHUINA; POBOJUTH TEOPETHYHI i
eKCIIEPUMEHTaJIbH1 JOCIIPKEHHS 3 METOI0 CTBOPEHHSI HOBUX PIAKOKPUCTATIYHUX CUCTEM Ta ONTHMI3alii
ix mapamerpiB; (OPMYIIIOBaTH OCHOBHI BMCHOBKH 1 HOBI MPOIO3UIII II0JI0 3aCTOCYBaHHS OTPUMAHUX
pe3yabTaTiB Ha MPAKTHIIL. .

IIpeamerom HaBuyajabHOi aucuumuiing HH/1.04 «OcHoBu (i3uKku piikux KpHCTamiB» € 0a3oBi
pO3AUIM  TEOPETUYHOI Ta  EKCIepUMEHTAIbHOI  (I3UKKM  pIAKUX  KPHUCTaNiB:  Kiacupikais
PIAKOKpUCTANIYHUX MaTepialiB 3a PO3MIPHICTIO, (Pa30BUM CTaHOM 1 CTPYKTYPOIO; OCHOBHI (hi3uuHi
XapaKTepUCTHKU PIIKUX KPUCTATIB 1 CHCTEM Ha iX OCHOBI; CyThb pPO3MIPHMX €(eKTiB, MOB’SI3aHUX 3
OOMEKEHICTIO Cepe/IOBUIIA; OCHOBU ITOBEPXHEBHUX SIBHI Ta METOAM OpIEHTAIl PIAKUX KPHUCTAIiB;
MOHSATTS PO TOMOJIOTIYHI 1eheKTH B PIAKUX KpHUCTajax Ta ixX kiacuikallito; OCHOBHI BUAU 1 XapaKTep
MOBEIIHKM KOJIOIMIHUX YAaCTHHOK B PIAKOMY KpHUCTaJiB; CyTh Ta METOJOJIOTi OCHOBHHX
€KCIIEPUMEHTAIbHUX METO/IIB JIOCIIPKCHHSI CTPYKTYPH 1 BIACTUBOCTEH PIIKOKPUCTATIYHUX CEPEIOBUIIL;
MPUKIIAJN 3aCTOCYBAHHS PIIKUX KPUCTATIB B Cy4acHIHM €JIEKTPOHILll Ta IHIINUX Tary3sX.

OcHOBHMMH 3aBAaHHAMHM HaB4YaJbHOI aucummiainm HHJI.04 «OcHoBu (i3uKH PIIKUX KPUCTATIBY» €
nornubiieHe BUBYEHHS acmipaHTaMu (Di3MKH PIIKUX KPUCTANiB Ta OTPUMAaHHS BiJNOBITHUX 3HAaHb Ha
MPaKTUIll BAKOPUCTOBYBATH HAsIBHY HAYKOBY Ta TEXHIYHY 1H(POpMAIIif0 PO 0COOTMBOCTI (POpMYBaHHS
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PIIKOKPUCTATIYHUX CTPYKTYp Ta BIUIMB Pi3HHUX (DaKTOpPIB HA iX BIJIACTUBOCTI, YMIHHS CaMOCTIHHO
MPOBOJUTH EKCIEPUMEHTANIbHI JOCHIIPKEHHSI 3 METOI0 OTPHUMAHHS PIAKOKPUCTAJIIYHUX CHCTEM Ta
JTUCTIEPCHUX MaTepiaiiB Ha iX OCHOBI, 110 MAalOTh Hamepea 3aJanuii HaOip (i3uIHUX, MOP(DOIOTIYHUX Ta
CTPYKTYPHUX BJIACTUBOCTEM.
1) OcBoeHHs aciipaHTaMU OCHOBHUX (PI3UYHUX 0COOIMBOCTEN PIIKOKPUCTAIIYHOTO CTaHY M’ SIKOT MaTepii,
Kiacudikaiisi CTpyKTypHOi OyJOBM Ta aHI30TpPOIis MPYXHUX BIIACTUBOCTEH, OTPUMAHHS 3HaHb IPO
ONTHYHI Ta €JIEKTPO-ONTHUYHI BJIACTUBOCTI P1IKUX KPUCTATIB Ta HAOYTTS (h13MIHOTO PO3YMIHHSI MEXaHI3MiB
Ta METOJIIB CTBOPEHHS P1IKOKPHCTAIIYHUX CHUCTEM BioOpaXkeHHs iH(popMarii.
2) OrpuMaTH HaBMKH CaMOCTIHHOTO BHBUCHHS CIELialIbHOI HAyKOBOI JIiTepaTypH, IOB'SI3aHOI 3
npobJeMaMy  PiIKOKPUCTAIIYHOTO CTaHy; BMIHHS IUIAaHYBaTH 1 NPOBOJUTH TEOPETHUYHI Ta
€KCIIePUMEHTAaJIbHI IOCHIKEHHS B paMKax IPeIMETy Kypcy.
3) TlokparmieHHsl 34aTHOCTI acCIipaHTIB J0 CaMOCTIHHOI EKCIEPUMEHTaIbHOI pPOOOTH, MOB'A3aHOI 3
(I3UYHOIO J1IaTHOCTHKOIO PIAKOKPUCTATIYHUX CEPEIOBHUII; Ha MPAKTHI[l BUKOPUCTOBYBATH HAsIBHY
HAYKOBY Ta TEXHIYHY iH(popMaIito mpo ocoOaMBOCTI POpMyBaHHS PiIKOKPUCTAIIYHUX CTPYKTYP Ta BILTUB
pi3HUX (PaKTOPiB HA TX BIACTHUBOCTI.
4) [TigBUIIEHHS MOKITMBOCTI aCHipaHTiB (hOPMYITIFOBATHA OCHOBHI BUCHOBKH 1 HOBI ITPOIO3HIIIT 1010 3aCTOCYBaHHS
OTPUMAaHHUX PE3yJIbTATIB HA MPAKTHII].

daxoBi NporpamMHi pe3yibTaTd HaBYaHHS (BUMOI'H 10 3HAHb TA BMiHb)

B pe3ynbraTi BUBYEHHS HABUAIBHOI JUCIMILTIHU acHIpaHT MOBUHEH
3HATH: OCHOBHI BJIIACTHBOCTI CTPYKTYPHOI OyJOBH PIAKUX KPUCTATIB, KIACH(IKAIIIO PiIKOKPUCTATIIHUX
MaTepiajiB 3a pO3MIPHICTIO, (Ja30BUM CTaHOM 1 CTPYKTYpPOIO; OCHOBHI (Di3MUHI XapaKTEPUCTUKU PLAKUX
KPHUCTAJIB 1 CUCTEM Ha 1X OCHOBI; 00J1aCTi IPAaKTUYHUX 3aCTOCYBAHb PIAKHX KPHUCTAIIB.

BwmiTu: 3acTocoByBaTH OTpUMaHi 3HaHHS B 001aCTi (Pi3UKHM PIAKKX KPUCTAIIB; OTPUMYBATH, 00pOOIIATH Ta
IHTEPIPETYBATH EKCIIEPUMEHTANIbHI JaH1 PO BIACTUBOCTI PIAKUX KPUCTAIIB B 3AJIEKHOCTI BiJl TPAHUYHUX
YMOB, PpI3HUX 30BHIIIHIX YHHHUKIB Ta CTPYKTYpH CEPEIOBHUINA; TPOBOAUTH TEOPETHYHI 1
€KCIIePUMEHTAaJIbHI TOCIIIPKEHHS 3 METOI0 CTBOPEHHS HOBUX PIIKOKPUCTAIIYHUX CUCTEM Ta ONTHMI3arii
iX mapameTpis.

3aBaaHHAM HABYAJbHOI JucHUILTiHM (BixmoBinno 1o nepesiky OIl) HHJ/[.04 «OcHoBu di3uku
PIAKHMX KpHUCTaIiB» HA0OYTH KOMITETEHTHOCTE!

3aranbni: 3K1,3K2, 3K3, 3K4, 3K5, 3K6, 3K7, 3K8.

daxosi: PK1, DK2, ®K3, K4

[Iporpamui pesynsratu HaBuyanHs [IPH2, T1PH3, I1PH4, I1PHS5, [TPH6, ITPH7, ITPHS8, ITPHY,
ITPH10, ITPH11, TTPH12, TTPH13, TTPH14.



3. TemaTuuHuii Njian
(cTpyKTYypa 3a1iKOBOTO KPEIUTY)
3 HapuanbHOI guctumTinu HHJ[.04 «OcHOBY (i3UKH PiIKUX KPUCTATIBY»
(2 kypc — 1 cemecTtp)

3MmicT

Jlekiii,
ro/.

IpakTuyHi,
roj.

CamocrTiiina
podora, roj.

Pazom,
To/.

Tema 1.

Beryn. Ictopist BIIKpHUTTSI Ta €BOJTIOLIS
YSIBIIEHB TIPO P1AKOKPUTCATIYHUH CTaH
Mmatepii. OcoOIUBOCTI CTPYKTYPHOT
OynoBu. 3aranbHa Ki1acudikamis:
TEPMOTPOITHI, JTIOTPOTHI Ta
xpomoHiuni PK. ®a3o0Bi xiarpamu.

10

Tema 2.

TepmoanHaMiuHi moTeHIiamu. BinpHa
e”epris. EHTporis TBepANX CTPHIKHIB.
Teopis OH3arepa piIKOKpUCTATIIHOTO
ctany. [louarrsa aupekropa. [Tapamerp
nopsaky PK.

13

Tema 3.

MikpockomiuHa Teopist Maepa-3ayre.
Knacudikamis ¢a3 B PK: nHemaruku,
XOJICCTEPUKH, CMEKTHKH, KOJyMHApPHI
dazu. Da3oBi nepexou.

11

Tema 4.

[pyxHni BractuBocti PK. Koncrantu
npyxHocti. Tunu nedopmarriii.
[TpyxHicTs cMekTnyauX PK.
[Tpyxuicts nonimepuux PK.

10

Tema 5.

Oo6mexeni PK. Opienrarist PK.
[Totentian Pamini. Enepris 3ueruienHs.
Tunu Ta MeToau opieHTalii. Monenb
bepemaHnHa.

13

Tema 6.

OnTuyHi  BJIACTUBOCTI.  AHI3OTpOIIiS
MoKa3HUKa 3ajmomieHHs. [IpoxompkeHHs
ceiTia uepe3 PK. Pexum Morena.
CenexkTuBHE  BIIOMTTS  CBITVIA B
xonectepuyHux PK.

14

Tema 7.

Marnithi BnactuBocti PK. Tlepexin
O®penepikca. [loBkrHa MarHiTHOI
KOT'€pEHTHOCTI.

14

Tema 8.

Enextpuyuni BnactuBocti PK Ilepxizg
Openepikca. JlieneKTpUYHUA MOMEHT.
®nekcoenekTpuka. DeppoenekTpuka.
Xipansauit SMC*. Iposianicts PK.
Jomenu Binbsmca.

11

Tema 9.
Hedexrtu B PK. [Tonsrra
TOIOJIOTIYHOTO npocTopy. Tomonoriuni

14




sapsanu. Knacudikarist nedexris B PK.
JledexTu B HEMAaTHYHOMY,
CMEKTUYHOMY Ta XoJsiectepuuHomy PK.
PinkokpucTaniyHi KOJOIIH.

10. | Tema 10.

3acrocyBanns PK. Pigkokpucraniuni
JIUcIiel Ta X knacudikamis. B sa3kicTsb i
YJacH pelakcailii TupeKTopa. 3 0 7 10
EBrexTnuni cyminn TK. Meroau
kepyBaHHsa PK nucnuiessmu. AxtuBHa
matpuir. 3D PK [{ucnei.

Bceboro 30 15 75 120

MeTtoanyHe 3a0e31e4eHHs] HABYAJIbHOI AUCUMILTiHM:
MIPE3CHTAIlI] JICKTOpA, KOHCIIEKTH JISKIIiH, 010110TeUHI Ta eJIEKTPOHHI JDKEpea 31 CIUCKY PEKOMEHI0BaHO1
JiTepatypu, 10BiIKOBO-iH(OpMaIliiiHi iHTEpHET-Kepesia TOILO.

4. 3MicT HAaBYAJIBHOI ANCHHUILIIHA
HH/1.04 «OcHoBu ¢i3uky pigkux KpucTaTiB»\

1. Tema 1. Beryn. IcTopis BIAKPHUTTA Ta €BOJIOLIA YSABIEHb MPO PIAKOKPUTCATIYHHI CTaH Martepii.
Ocob6nuBOCTI CTPYKTYpHOI Oy10BH. 3araibHa KiacH(iKallis: TepMOTPOIHI, JTIOTPOIHI Ta XpoMoHivHi PK.
da30Bi Jiarpamu.

Jlitrepatypa: 1, 2, 5, 6, 17, 19.

3aBaaHHs 1J1s1 caMoCTiliHOT podoTH (7 roa.)

1. BuBueHHs MaTepiany JCKIIii.

2. OnparroBanHs MaTtepiany, 10 BUHECCHUH Ha CAMOCTIHE BUBYCHHS:

Icropist pigkux kpucTamniB B YKpaiHi. AMGoTpornHi piaki kpuctanu. Pinki Kpuctanu B IpUPOI.

2. Tema 2. Tepmonunamiyni noteHuianu. Binbua enepris. Entponis tBepaux ctpuxkHiB. Teopis Onzarepa
piakokpucraigiuaoro crany. [lousaTrs aupexropa. [Tlapamerp mopsaky PK.

Jlireparypa: 2, 6, 7, 21.

3aBaaHHs AJs1 caMoCTiiiHO1 podoTH (7 roa.)

1. BuB4eHHs Matepiay JeKIii.

2. OmparttoBaHHsl MaTepiaiy, 1110 BUHECEHUH JIJIsl CAMOCTIMHOTO PO3B’SI3KY MICIISL MPAKTUYHOTO 3aHATTS:

1. Opienraniiina ¢yskuis posnoainy (ODP) y pas3i omHoBicHoro mnopsnaky. Poskinag ODP y psan
MHOTO4WIEHIB Jlerenmna.

ii. ODF 1 mapameTp CKaJpHOro MOPSJIKY MarHity (momspHuil nopsaok). Ilokaszatu, mo cepeqHs
HaMarH14eHICTh M0 0C1 CUMETPIi MOB'sI3aHa 3 MapaMeTPOM CKAISIPHOTO MOPSIIKY.

3. Tema 3. MikpockomniuHa Teopiss Maepa-3ayne. Knacudikanis ¢a3 B PK: Hematuku, xosnectepuku,
CMEKTHUKH, KOITyMHapHi (pa3u. dazoBi nepexou.

Jlitrepatypa: 2, 4, 6, 22.

3aBaaHus 1Js1 camocTiiiHoi podoTu (8 roa.)

1. BuB4eHHs Matepiaiy JeKIii.

2. OnpairoBaHHs MaTepiainy, 0 BUHECEHWH Ha CaMOCTIHE BUBYCHHS:

1. Teopis dazoBux nepexonis Jlannay.

11. dazosuii nepexing Cmexktuk — Hemartuk.

4. Tema 4. I1pyxni Bnactubocti PK. Koncrantu npyxunocti. Tunu nedopmariii. IlpyxHiCTh CMEKTHUHUX
PK. IlpyxHnicts nonimMepaux PK.

Jlitreparypa: 2, 3,6, 7, 23.

3aBaaHH4 1J1s1 camocTiiiHoi podoTu (7 roa.)

1. BuBuenHs marepianry JeKiii.



2. OnpairoBaHHs MaTepiaiy, 0 BUHECEHWH Ha CaMOCTIHE BUBYCHHS:
i. KoHCcTaHTa Kpy4eHHSI B XOJIECTEPHKY.

5. Tema 5. O6mexeni PK. Opienrtanis PK. ITorenmian Pamini. Enepris 3uermenns. Tunu Ta meToau
opienranii. Monens bepemanna.

Jliteparypa: 2, 6, 12, 24, 25.

3aBaHHd 1J151 caMOCTiliHOI podoTH (7 roa.)

1. BuBueHHs Marepiany JeKIii.

2. OmpartroBaHHsl MaTepiaiy, 0 BUHECCHU Ha CaMOCTIiHE BUBUCHHS:

1. OpieHTarlis CBITIOM.

6. Tema 6. OnTuyHi BIacTUBOCTI. AHI30TpOMis OKa3HUKA 3aioMiieHHs. [Ipoxomkenns cBiTia uepe3 PK.
Pexxum Morena. CenekTuBHE BiIOUTTS CcBITiIa B XosectepuyHux PK.

Jlitrepatypa: 2, 6, 11, 15.

3aBaanHs AJ1s1 caMocTiiiHoi po6oTH (8 roa.)

1. BuB4eHHs Marepiaiy JeKIii.

2. OnpairoBaHHs MaTepiaiy, 0 BUHECEHUH Ha CaMOCTiliHE BUBYCHHS.

1. [Ipoxomkenns cBitia yepe3 rony0y dazy PK

7. Tema 7. Marnitni BnactuBocti PK. Ilepexin @penepikca. JloBKHHA MarHiTHOI KOT€PEHTHOCTI.
JlitrepaTypa: 2, 6, 26, 27.

3aBaaHHs AJs1 camocTiiiHoi podotu (8 roa.)

1. BuBuenHs maTepiany JeKIii.

2. OnpairoBaHHs MaTepiaiy, 0 BUHECEHU Ha CaMOCTIHHE BUBYCHHS:

1. BuMiproBaHHSI MarHiTHOI CIPUHHSATIMBOCTI.

ii. Temrmieparypna nmoBeainka nopory dpenepikca.

8. Tema 8. Enextpuuni BnactuBocti PK Iepxin @penepikca. Jlienekrpuunuii MOMEHT. DIEKCOCIEKTPHUKA.
@eppoenexrpuka. Xipansauit SmC*. [Iposignicts PK. lomenn Binbsamca..

Jlitrepatypa: 2, 6, 13, 14, 28.

3aBaaHHs 1Js1 camocTiiiHoi podotn (8 roa.)

1. BuBuenHs matepiany JeKIii.

2. OmnpartroBaHHs MaTepiaiy, 0 BUHECCHU Ha CAaMOCTiiHE BUBYCHHS:

1. [T'e30enexTpuyHi eheKTH B piAKUX KpHCTaIax 3 HU3bKOI MOJEKYIsIpHOIO Macoro SmC *.

i1. [T'e30enexTpuuHi eekTH y JIOTPONHUX PIIKUX KPUCTaJaX Ta B KIITUHHUX MeMOpaHax.

9. Tema 9. Jlepexktu B PK. Ilonarts TomosoriyHoro mpocropy. Tomonoriuni 3apsau. Knacudikaris
negextie B PK. Jlepextu B HemMaTHUHOMY, CMEKTHUYHOMY Ta xosiectepuuyHoMmy PK. Pinkoxpucraniusi
KOJIOI/M..

Jlitrepatypa: 2, 6, 9, 10, 29, 30.

3aBaaHHs AJ1s1 camocTiiiHoi podotu (8 roa.)

1. BuBueHHs1 MaTepiany JeKIii.

2. OnpargroBaHHs MaTepiany, [0 BUHECEHUI Ha CaMOCTii{He BUBYECHHS:

1. Po3paxyHok eHeprii 1e(eKTiB B piIKOMY KpHUCTali: IOMEHHA CTIHKa, Oy/UKYM, TKak.

ii. JlepexTr B KOCMOJIOTI{ Ta B HEMaTUYHUX PIJKUX KpUCTaIaX.

10. Tema 10. 3acrocyBanns PK. Pimkokpucramiuni mucrurei Ta ix xmacudikaris. B’s3kicTs 1 yacu
penakcaii qupekropa. EBrextnuni cymimi TK. Metoau kepyBanus PK qucnnessmu. AKTHMBHA MaTpHIISL.
3D PK [lucruiei.

Jlitepartypa: 15, 16.

3aBaaHHs AJ1s1 caMocTiiiHOoi po6oTH (7 roa.)

1. BuB4eHHs MaTepiany JeKIii.

2. OmpartoBaHHsl MaTepiaiy, 1110 BUHECEHUI Ha caMOCTiiHE BUBYCHHSI:

1. AHaui3 piakokpuctaniunux aucmieis, VA mode (Samsung) vs IPS mode (Apple).

11. PiakoxpucTanivyni Jucruiei 1Jid BipTyaabHOI pealbHOCTI.



5. IlpakTH4Hi 32aHATTHA
3 HaB4asbHOI Aucrumuting HH/I.04 «OcHoBu (hi3UKHM piAKUX KPUCTATIBY

[IpakTryHe 3aKpilIeHHs JEKIIIHOro Marepiaqy Ta HAayKOBI JOIMOBi/AI aclipaHTa MOB’S3aHI 3 TeMaMH
JIEKIIIH 1 € YACTUHOIO 3MICTY JUCIUILIIHH.

6. CamocriiiHa podoTa
3 HaBuaibHOI gucruiutinn HHL.04 «OcHoBH ¢i3UKH PIAKUX KPUCTATIBY»

No 3MICT caMOCTiiTHOT pOOOTH acIipaHTiB OO6csr, ronuH
BuBuenHs matepiany Jexmii 30

2. OmpairoBanHsi Marepiaiay, [0 BUHECCHHMH Ha camocTiiiHe | 45
BUBUYCHHS

Ycboro 3a HaBYAJIBHY THUCHHUILTIHY 75

7. MeToay BUKJIATAHHA
3 HaBuaibHOI gucruiutiay HHJL.04 «OcHoBH ¢i3UKH PIAKUX KPUCTATIBY»

VY nporeci BUKJIaiaHHs AUCIUILIIHA BUKOPUCTOBYIOTHCS TaKi METO/IU:
1) MmeTou opraHizariii Ta 31ilCHEHHSI HAaBYAJILHO-TI3HABAIBHOI AIsUTLHOCTI (Oeciia, JICKIIis; LTFoCTpaltis;
naboparopHi podoTH, pedepaT; camocTiiiHa pobOTa CTYACHTIB);
2) METOJIM CTUMYJTFOBAHHS i MOTHBAIlli HABYAJILHO-TTI3HABATIBHOI JisSUTPHOCTI (HaBUAIBHI IUCKYCII,
MOJTyJIbHO-PEHTHHIOBa CUCTEMA 3HAHB);
3) METOIM KOHTPOITIO (CAMOKOHTPOJIIO, B3aEMOKOHTPOJTIO), KOPEKIIii (CaMOKOPEKIIii, B3aEMOKOPEKIIi) 3a
e(heKTUBHICTIO HAaBYAJIbHO-IT13HABAJILHOI TISUTBHOCTI.

8. PeliTHHroBa cuCcTEeMAa OLiHIOBAHHSA
3 HaBuaibHOI auctuiutiag HHL.04 «OcHoBH i3UKH PIAKUX KPUCTATIBY»

OcHoBHUMH (OpMaMu oOpraHizaiii KOHTPOJIO y MpoLeci BUBYEHHS CTYJAEHTAaMHU JaHOI JUCLHUIUIIHU €
IHAMBIAyalbHa, TPylnoBa Ta (pOHTAJIbHA IMepeBipKa 3HaHb, BMIHb Ta HAaBUYOK CTYJEHTIB (ycHa Ta
NUCbMOBA). PEHTHHT acnipaHTa CKJIQIa€ThCsl 3 HACTYIHUX OTPUMaHUX OaiB:

1. Exkcnpec-koHTpoab — 20 6aiiB. (yCHE ONUTYBAHHS YW CaMOCTIMHI pOOOTH MiJ Yac HaBYaJIbHOIO

Mpo1iecy)
2. IlpaxTuuHi 3aHATTS Ta caMoCTiitHa poboTa — 40 Gautis.
3. Ex3amen — 40 Oamnis.
3aoxouyBaibHi Ta wrpadgui 6aan

1. Tlpu BiACYTHOCTI Ha JIEKLi/TPaKTUYHOMY 3aHATT1 0€3 MOBAXXHUX NMPUUUH -2 Oanu

2. Tlonmana B ypHAaJ CTaTTS UM BUCTYI Ha KOH(eEpeHIIii 3a TeMoro Kypey +10 Gatis.

CyMma sk mTpadHUX TaK 1 320X04yBaHUX OalliB po3paxoByeThes 3a Gpopmyinoro 0,1R, ne R — 3aranbna

KUTBKICTH OaiiB, 1 HE Ma€ MEPEBUINYBATH B 1iyioMy 10 6artiB.



Ixana BinnmoBinHocTi oiHOK
PeiiTunrosa . PeiiTunr y
. 3Ha4eHHs OUiHKH . o
oOIliHKA BigcoTkax, %

BinminHo — BiAMiHHMIA piBEHb 3HAHB (YMiHB) B MEKaX
A 000B’sI3KOBOT0 MaTepiaiy 3, MOKJIMBUMHU HE3HACHUMU 90-100
HEJI0JIIKAMHU.

Jyse 100pe — 10CTaTHHO BUCOKHI PIBEHb 3HAaHb (YMiHb) B
B Mexax 000B’SI3KOBOT0 MaTepiaiy 06e3 CyTTeBuX (rpyoux) 82-89
TTOMHJIOK.

Jo6pe — noOpwuii piBeHb 3HaHb (YMiHb) B ME€Kax 000B’I3KOBOTO
MaTepiay 3 He3HAYHOIO KiJIbKiCTh TOMHJIOK.
3a10BiJIBHO — ITOCEPEIHI PIBEHB 3HaHDb (YMiHB) B MEXKaxX
000B’SI3KOBOTO MaTepiany i3 3HAYHOIO KiJIbKICTIO HEAOIKIB,
JOCTATHIHN I TOAAJIBIIOTO HaBYaHHs a0o X mpodeciitnol
JUISIIBHOCTI.

JlocTaTHBLO - MiHIMAIBHO MOXJIMBUHN JOIYCTUMUN PIBEHb 3HAHB
(ymiHB) B Mekax 000B’SI3KOBOTO MaTepiany.
He3a0B1IbHO 3 MOKITUBICTIO IIOBTOPHOTO CKJIAJIAHHS —
HE3aJI0BUIbHUN PiBEHb 3HAHB (YMiHb) B MEXKaxX 000B’SI3KOBOTO
MaTepially 3 MOXKJIMBICTIO TIOBTOPHOTO MEPECKIIaIaHHs MiCIs
CaMOCTIMHOTO TOOTIPAIIOBAHHS.

He3anoBinbHO 3 3 000B’13KOBUM TIOBTOPHUM BUBYCHHSIM KYPCY —
F HU3BKUH piBeHb 3HaHb (YMiHB) B MEXaxX 000B’SI3KOBOTO 1-34
MaTepiaily, 110 BUMarae MOBTOPHOTO BUBUEHHSI MaTepialliB Kypcy.

75-81

69-74

60-100

FX 35-59

9. OpienTOBHUI NepeJlik ek3aMeHAlIiTHUX MUTAHb
3 HaB4yanbHOI auctumuiing HH/1.04 «OcHoBH (pi3UKH piIKUX KPUCTATIBY

1. OnumiTe 3arajgbHi CTPYKTYpHI OCOOJHMBOCTI MOJIEKYJN, HIO YTBOPIOIOTH PiAKi KpucTand. SKuid BHI
MDKMOJIEKYJIIPHUX B3a€MOJII HAWIMOBIpHIIIE BUSBISE PIAKOKPUCTANIYHY MOBeAiHKY? Yu BrumBae
SJIICKTPUIHE IT0JIC Ha I1i B3aEMO/Tii?

2. Y 4omy pi3HUIISI MiX 130TPOIMHOI0 PIAMHOIO Ta aHI30TPONnHOI0 piguHow? o € 61kl aHI30TPOTHUM -
XOJIECTEpPUYHMN PIAKUI KpHUCTal UM HEMAaTUYHUH pIAKUN KpucTan?

3. OnuuIiTh CTPYKTYPH, CUMETPIi Ta MOPSIOK PIAKOKPUCTATIIYHUX (a3.

4.a) Uu € Ha MaKpOCKOMIYHOMY PiBHI Pi3HUIA Y (PI3UNYHUX BIACTUBOCTAX TBEPJIUX PEUOBUH 1 piiuHU?

0) Uu € Ha MaKpOCKOMIUYHOMY PiBHI pI3HULS Y (PI3UYHUX BJIACTUBOCTAX PIIUH 1 PIIKUX KPUCTAIIB?

B) U € Ha MaKpOCKOMIYHOMY PiBHI PI3HMLSA y (I3MYHMX BIACTUBOCTAX TBEPAMX PEUYOBUH 1 PIIAKHX
KpHUCTamiB?

5. a) Yu icHye Ha CyOMIKpOCKOIIIYHOMY PiBHI PI3HUIIS Y MOBEAIHLI PIIUH Ta PIAKUX KPUCTATIB?

0) Yu icHye Ha CyOMIKPOCKOIIIYHOMY piBHI PI3HULA Y MOBEAIHII TBEPAUX TUT Ta PIAKUX KPUCTAIIB?

6. 1o, Ha Bamy TyMKy, pO3yMIi€ThCs IiJl TEpMiHOM Mo3uLilHe BropsakyBaHHs? 1o, Ha Bamy TyMKy,
PO3yMI€ETHCS M1 TEPMIHOM Opi€HTALIiHE BIOPSAAKYBaHHS?

7. Pinki kpucTanu MOXyTh OyTH TEPMOTPOITHUMH a0O0 JIOTPOITHUMH. Y YOMY Pi3HHIS MK IIUMH JBOMa
TUIIAMU P1JIKUX KPUCTAJIB?

8. Sk mpoxoauTh CBITJIO Uepe3 map xoyectepuka? YMoa MoreHa.

9. Pinkuii kpucTain B enekTpuyHoMy moui. [lopsapHi epexTy B piAKMX KpUCTalax.

10. Sk mpairoe piAKOKpUCTATIYHUH qucTIIei?

3anaui.

1. 3HailTH IHTEHCUBHICTD CBITJIA, SIKE€ MIPOMIIIO Yepe3 CUCTEMY 13 JIBOX MapajesibHUX MOJSpU3aTOPIB, MIXK
SKHUMHU PO3TAIIOBAHUHN IIap HEMATUYHOTO PiAKOro Kpuctaidy. OpieHTalis IMpeKTopa B IUIOLIUHI LIapy.

2. Po3paxyBaTi KOMIIOHEHTH T€H30pa J1€JIeKTPUYHOI MPOHUKHOCTI AJISl X1paIbHOTO HEMAaTHYHOTO
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