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Koncyabranii 3 nurann
HABYAHHS 10

KoncynbTarlii mo kypcy Bii0OyBaroThCsl B ICHb TPOBEICHHS
nexuii/nadopaTopHux 3aHATh (Ha Kadenpi, aya. 219). Takox MOXKIUBI

AUCHUILTiHI OHJIaliH KoHcynbTalli yepe3 Telegram, Zoom, Teams abo mo1i0H1 pecypcH.
Bi0yBaloTHCS JIJ1s TOTOPKEHHS Yacy OHJIaiH KOHCYJIbTAIlIM CIIi] MHCATH Ha €JIEKTPOHHY
MOIITY BHKJIaJa4ya ad0 I3BOHUTH.
Cropinka kypcey https://e-learning.lnu.edu.ua/course/view.php?id=4620
Indopmanis npo Hucnumnnina «Kpucrajgorpadisi» € HOpMaTUBHOIO AUCITUTUTIHOO 31
AUCHHILTIHY crneriansHOCTI 103 Hayku npo 3emutro st OIIII “Teonoris. Komm torepHi

TEXHOJIOT1i B HayKax Mpo 3emiro”, sika Bukianaerobes B Il cemectpi B 06cs31
3,0 kpenuTiB (3a €Bponeiicbkoro Kpenutno-Tpancheproro Cuctemoro
ECTS).

Koporka anorauis
MUCHUILIIHYA

Hapuansna mucrtumnina ,.Kpucmanozpaghia“ € 6a3oBoro 1y MaiiOyTHIX
(haxiBIIiB Te0JOTTYHUX crienianbHocTel. Kypc po3po06iieHo TakuM YHHOM,
110 BOHA 3aKJIaJ]a€ OCHOBY 3HAHb Ta TEPMIHOJIOTTYHOTO PECypCy s
BUBYEHHS TaKUX KypCIB SIK MIHEpaJIOTis, meTporpadis, JITOJIOTis, Ta
KOpHCHI KonanuHu. [IpenMeToM HaBUaIbHOT IUCIUILTIHA € BUBYCHHS BCIX
crenuiuHUX TeOMETPUUHUX, PIBUIHUX, (DI3UKO-XIMIYHUX Ta THIIUX
0COOJTMBOCTEHN KPUCTATIB 3 MO3HUIIIT TeOPii CUMETPii 1 B 3B S3KY 3
3aKOHOMIPHOIO OY/I0BOIO IXHBOT BHYTPIIIHKOI CTPYKTYpU. TOMY y Kypci
IPECTABJICHO SIK OTJISA KOHIICTIIH, OB SI3aHUX 3 Cy4aCHUMH TEHICHITISIMU
B PO3BUTKY KpHcTanorpadii, CydaCHUMHA METOJaMU BUBYCHHS KPUCTAIIYHOT
PEYOBHUHU, 3aCTOCYBAHHS KpUCTATOTpadIYHUX TOCTIHKEHb B PI3HUX
rajxy3six MiHepasorii, merporpadii, TeoJorii, Tak i mpoIeciB Ta
IHCTPYMEHTIB, SK1 MOTPIOHI 7151 peairizallii OCHOBHOT METH Ta 3aBJIaHb.

Meta Ta niji
MUCHUILIIHYA

Mema nasuansnoi oucyunninu ,Kpucranorpadis®. 3akpinuTu
3100yTKH cy4acHOi KpucTanorpadii, BUSBUTHU 3B’ 130K MOPHOIIOTT,
0COOJIMBOCTEH CTPYKTYpH 1 (DI3UYHUX BIIACTUBOCTEN KPUCTAIIIB 3
0COOJIMBOCTSMH iX CUMETPii, 3aCBOITH OCHOBH CTepeoTrpadiyHOTO
IPOEKTYBaHHS TpaHeil 1 eIeMEeHTIB CUMETPIi U1l TPaMOTHOTO OMTUCY
MOpdOoJIOTii 1 CHMETpii KpUCTaiB.

3asoanna Kypcy noisrae B O3HallOMJICHHI CTY/IEHTIB 3 OCHOBaMH
cydacHoi kpuctajorpadii — Hayku Ipo KpUCTaNIIYHy pe4OBUHY, Ta 3 ii
pO3JIaMH — TEOMETPUYHOI0 MAaKpO- 1 MIKpOKpucTaorpadiero,
KpHCTANOXIMIE0, (PI3MUHOIO KpUCTATIOTPa(diero 1 KPUCTATIOTEHE3UCOM B
00’eMi, TOCTaTHOMY JJIsl CIPUMHSTTS AUCIUILIIH F€0JIOTTYHOr0 Npodisto.

Jlireparypa nns
BHUBYCHHS JMCHHILIIHA

OcHoBHa JiTepaTypa:

1. Bakymenko I.T. Marepianu g0 kypcy “Kpucranorpadis”, Bur.1. —
JIsBiB: Bun. nentp JIHY im. IBana ®@panka, 2000. 135 c.

2. Bunnnuenko T.I'. Kpucranorpadis, Bun. 2. CuMeTpis KpUCTaTIIYHUX
OararorpanHukis. — JIbBiB: Bua. nentp JIHY im. IBana ®panka, 2002.
124 c.
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3. Kyposeup M. Kpucranorpadis i minepanoris, 4.1. Kpucranorpadis
minepaiis. — JIbBiB: Bun.-Bo Cait, 1996. 236 c.

4. Tlomos I''M., Hladpanoscekuii I.I. Kpucranorpadis. — JIeBiB: Bun- Bo
JIpBiBCHKOTO YH-TY. 1959. 337 c.

5. Cnosotenko H.O., bakymenko L.T. I'eomerpuuna xpucranopadis. Y.
1,2,3: maBu. mocionuk s cryneHtiB OKP «bakamaBp» Hampsmy
6.040103 — reonoria / H.O. CnoBorenko, I.T. bakymenxko. - JIHY im.
IBana ®panka, 2015. — 96, 88, 56 c.

. Aquilano D., Bruno M., Ghignone S., Pastero L. Twinning and
homoepitaxy cooperation in the already rich growth morphology of
CaCO3 polymorphs. I. Aragonite / Journal of Applied Crystallography. —
2023. -P. 1630-1638.
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JonarkoBa jiTeparypa:

7. TlaBnummH B. OcHoBu kpucTanoximii MiHepaiiB. HaBuanbHuit
nocionuk. Kui: BunaBanumii ientp «KuiBchkuii yniepcurer», 1998.
320 c.

8. Borchardt-Ott W. Crystallography. Springer Berlin, Heidelberg 1993. —
303 p.

9. Hoffmann F. Introduction to Crystallography. Springer Cham, 2021. —
309 p.

10. Girolami G.S. X-ray crystallography. Univ. Science Books, 2016. — 502
p.

11. Kelly A., Knowles K.M. Crystallography and Crystal Defects 3rd
Edition. Wiley, 2020. - 584 p.

12. Massa W. Crystal structure determination. Springer Berlin, Heidelberg,
1999. — 206 p.

13. Marcos C. Crystallography. Introduction to the Study of Minerals. -
Springer Cham, 2022. — 523 p. https://doi.org/10.1007/978-3-030-96783-
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14. Maureen M.J. Foundations of crystallography with computer
applications. Boca Raton: CRC Press, 2008. — 368 p.

15. Sands D.E. Introduction to Crystallography. Dover Publication, 1994. -
192 p.

JloJ1ar0ThCsl TAKOK IHTEPHET-JKepea.
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https://www.mindat.org
https://sketchfab.com/MineralogyPetrographyMuseum/collections/48-
crystal-forms-3109834d52{64¢98bca6450380d0c602

https://smorf.nl/

https://ucsd.libguides.com/crystallography/books
https://www.webmineral.com/

Oo6csar kypey

3arajabHa KiabkicTs roaun - 90. 3 Hux:
ayIUTOPHUX TOJIUH - 64!
JIeKHin - 32
nabopaTopHi - 32
camocrTiifHa po6orta - 26

OuikyBaHi pe3yJbTaTH
HABYAHHS

[Ticnst 3aBepiIEHHS BOTO KypCY CTYIEHT Oyfe :
3HATH
e OCHOBHI 3aKOHU KpucTasorpadii;
® OCHOBH PEHTTCHOCTPYKTYPHOTO aHAJI3y 1 TOHIOMETPIi;
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® OCHOBH TEOpii CUMETpii KpHCTaliB, BUIN CUMETPIi, CHHIOHIl,
KaTeropii; MPUHIMIIN CTepeorpadiuHOro NPOEKTYBAHHS 1 YCTaHOBKU
KpHCTAIIB;
npocTi OpMU B PI3HUX CHHTOHISIX 1 iXHI MPOEKIIIT;
CUMBOJTIKY TpaHei 1 pedp Ta iX MOJIOKEHHS Ha CTepeorpamax i
3B’SI30K 3 PO3BUTKOM IIOSICIB (30H);
e 0coOMMBOCTI MOPQOIIOTIi peaTbHUX IIOCKOTPAaHHHX 1
CKYJBITYPOBAaHUX KPHUCTAIIIB, ABIHHUKIB, 3aKOHOMIPHUX 3POCTKIB;
® OCHOBH BUEHHS PO OyIOBY KPUCTAIIYHUX CTPYKTYP 1 0COOIMBOCTI
ix cumeTpii (MOHATTS PO PEeTOPIBCHKI TPYIIH);
® TUNH HANIIUIBHINIMX YHAKOBOK KYJIIb;
® [I03UIIIi OKTaeIPUYHHUX 1 TETPACAPUUHUX TTOPOKHUH;
e 0co0JIMBOCTI HAMMIPOCTIMINX CTPYKTYP KPUCTANTIB.
BMiTH:
® BH3HAYATH  €JIEMEHTH CUMeTpii 1 mpocti  GopMu  Ha
KpUCTaJoTpauHUX MOJENSAX 1 MPAaBWIBHO YTBOPEHMX KpHUCTallax
(kBap11, KaJIbLUT, MOJIBOBI IIMATH Ta 1H.);
® MpaBUJIBHO YCTAHOBJIIOBATH MOJIENI BITHOCHO KOOPAMHATHUX OCEH 1
MIPOEKTYBATH MOJIIOCU TPaHeHl 1 eJIEeMEHTH CUMETPIi MOJereH;
e BH3HAYaTU BUAM CHUMETPii, CUHTOHIi, KaTeropii Mojenel i CUMBOJIN
rpaseii 1 pedp (oceit);
® XapakTepu3yBaTH MOP(QOJIOTII0  peabHUX IJIOCKOTPAHHUX 1
ycKJIaHEHUX (HOPM KpUCTaTIB, IBINHUKIB 1 3aKOHOMIPHUX 3POCTKIB.
CrnenianbHi (paxoBi) KOMIIETEHTHOCTI
®K10. 3natHicTh ineHTH(DIKYBaTH Ta KiIacu(iKyBaTH BiOMi 1 peeCTpyBaTH
HOBI1 00’ €KTH Yy Teocdepax, iX BIaCTUBOCTI Ta MPUTAMaHHI IM MPOIIECH.
IIporpamHi pe3yabTaTu HABYAHHS
[TP06. Bu3HauaTi 0OCHOBHI XapaKTEPUCTHKH, MTPOIIECH, ICTOPIIO 1 CKIIa]
3emuti SIK TUTAaHETAPHOI cUcTeMU Ta ii reocdep.
[TP12. 3naru i 3acTOCOBYBATH TEOPIi, MapagurMu, KOHIEIIIi Ta TPUHITUIIN B
HayKax IIpo 3eMJII0 BIMOBITHO JI0 Crieliati3altii.
[TP15. YmiTu obupaTi onTUMaibHI METOAM Ta IHCTPYMEHTAIbHI 3aCO0M /IS
MIPOBENICHHS JI0 CIIKEHB, 300py Ta 00pOOKH JaHUX.

Kurouosi ciioBa

Kpucran, cuHroHis, eaeMeHTd cuMeTpii, mpocrta opma, CHMBOJI TPaHi,
KPHCTAIIYHA CTPYKTYPA.

dopMmar Kypcy OyHuit
Temu HaBeneno nmxue y Tabnuuniit popmi CXEMA KYPCY
“KPUCTAJIOI'PADIA”
MMincymxoBuii [cnuT B KiHLII cemecTpy
KOHTPOJIb, hopma
IpepexBizuTn Jly1s BUBUEHHS KYpCY CTYACHTH MOTPeOyI0Th 0a30BUX 3HAHB 3 MAaTEMAaTHKH,

¢i13uKH, XiMii, cTepeoMeTpil, JOCTaTHIX JUIsl pO3yMiHHS JuKepen iHopmarii

HapuyaabHi MeToIH Ta
TeXHIKH, AKi OynyTh
BHKOPHCTOBYBATHCS IIiJ
4ac BUKJIAJaHHS Kypcy

To;moBHI HaBYAILHI METOIH:

e cioOBecHI — Jekuii, Oecigu, Oeciam 3 eneMeHTaMu (opMyBaHHS
npoOJIeMHUX 3aBJJaHb

® HAO4YHI — JIEMOHCTpAIlisl, UTIOCTpallisi, MYIbTUMEIIHA MPEe3eHTAaIlis,
CIIOCTEPEXKEHHs, PE3eHTallisl Pe3y/IbTaTIB 1OCIIKEHHS

® [IPaKTUYHI — JaOOpPaTOPHUI METO]

TexHikH, sIKi BHKOPUCTOBYIOThCSI:

METOJ] TeHepalliil e

HaBYaJIbHA JIUCKYCis

METOJ1 KeiciB

METO/1 MOJICTTIOBaHHSI




HeoOxinHe obaqnanns | Yu0oBa KOJEKIiS KpHUCTATIIB MiHepamiB, KapTOHHI 1 JAepeB’sHi Mopemi
KPHUCTaJIiB, TOHIOMETP, KPUCTATI3aTOP AJIsi BUPOILIYBAaHHS KPHCTATIB, KOJIOH,
JKY, CKenmblls, vamku [lerpi, MiHIETH, WIMaTeNli, €JIeKTPOHHA Bara,
€JISKTPOHHA IUIMTKA, BOJOPO3YHHHI COJIi, PiTBTpH

KpuTepii oninoBaHHs

(OerMO OJIA KOKHOI'0 B .
. UM POOiT.
BHUY HABYAJIbHOI
JAiSLILHOCTI) Ne 3/m KpuTepii oniHioBaHHA 3HAHB CTY1€HTIB

HA KIIBKICTH

oasiB

Maxkcumaian

1. baau noTo4Hoi ycmilHoCTi (JiabopaTopHi 3aHATTS)

1.1 KonTpoabHi podoTn
Ha koHTpoNbHHUX po0OTax CTyIEeHTaM HaJIalOThCS JEPEB’ sTHI MOJIEII
KPHCTATIB ISl IXHBOTO OIHCY

Kpurepii oninioBaHHA 5 6axiB

[IpaBuiibHO BU3HAYEHI €JIEMEHTH CUMETPIi, BUJl CUMETPIi
KPUCTAJIIYHOT MOJIeJl; MPaBUIBHO 3pO0JIeHA MPOEKITis 5
rpaHell Ha IUIOIIMHY, BCl MpOCTi (popMH, MPUCYTHI Ha
MOJIEJI OTIMCaHI BIPHO

B ommci pomymeni He3HauyHI HETOYHOCTI, abo €
HETOYHOCTI B NMPOEKTYBaHHI IpaHell MO, TPABUIbHO

BH3HAUCHAa Ha3Ba 1 MPUHAICKHICTH MOJENl 10 4
BIJIMOBITHOTO BHUAY CHUMETpii, BCl TIpocTi ¢dopmH,
MIPUCYTHI Ha MOJIEN1 OMHUCaH1 BIpHO

B ommci pomymeni He3HadyHI HETOYHOCTI, abo €
HETOYHOCTI B MIPOEKTYBaHHI TpaHel MOJENI, PABUIHHO 3

BH3HAUCHAa Ha3Ba 1 MPUHAICKHICTH MOJACII 10
BIJIMOBITHOTO BUY CUMETPIi, € TOMWIKH Y BU3HAYEHHI
npocTtux Gopm

B omnmci qomyreHi 3Ha4yHi HETOYHOCTI, a00 € HETOYHOCTI
B IIPOCKTYBAHHI I'PaHel MOJIei, IOMUJIKOBO BU3HAYCHA 2
Ha3Ba 1 MPUHAICKHICTH MOJIENTI JIO BIAMOBITHOTO BHIY
CHUMETPIi, € MIOMHJIKH Y BUSHAYCHHI MPOCTUX (POopM

Monenb KpucTaja OoIlrcaHa 3 Fp}I6I/IMI/I IIOMMJIKaMHM, BU]JT

CUMETpii BHU3HAYEHMI HEMpaBUILHO (HE BCl €IEMEHTH 1
cuMeTtpii 3HakeH1). [Tpoekiis HeTouna. [IpocTi popmu
HE BUJUIEHI.
Mogenb KpucTaja He OMKCaHa. 0
Maxkcumanvna Kinokicmos 0anié 3a 3 KOHmMPOIbHI .
15 6aniB
pooomu
1.2. TectyBaHHs
KpuTtepii oniHioBaHHS 5 6anis

Po3monin KinbKOCTi MpaBUIBLHUX BiANOBiNEH Mo Oanax:

9-15 5
6-9 4
4-6 3

2

2-3




1 1
0 0
5 0auaiBs

Makcumanvhna KinbKicmo 0a1i6 3a mecmy6@anH:

1.3. CamocriiiHa po0oTa cTylIeHTiB (BHPOLIYBAHHS KPHUCTATIB)

KpuTepii oninioBanus 25 banis

CTyIeHT akTHBHO Ipalloe B JabopaTopii HaJ BUPOLTYBaHHIM
KPHCTAIIB Ha MPOTSI31 TBOX MICAIIB; MO 3aBEpIICHHI poOOTH 25
30A€ThCSI  3BIT, JI€ ONHCYEThCI  KPUCTAIOMOpQOIoris
BUPOILEHOT0 KpUCTaa

CTyIeHT aKTHBHO MPAITIOE B Ta0OpaTopii HaJl BUPOIyBaHHSIM
KPHUCTAJIiB, aji€ B 3BITI KPHCTAIOMOPQOIIOris BUPOIICHOTO
KpHCTaJIa ONKcaHa HEMOBHO a00 3 MOMUJIKAMHU

CryneHT 3pigka BiABiAye J1abOpaTOpir0, BHUPOIILYBAHHSM
KPHCTAJIB 3aMiCTh CTYJIEHTa YaCTKOBO 3aliMa€ThCs 3aBilyBay 1-20
nabopartopii, ado CTYICHT 30BCIM BTpayae iHTEPEC Ta MOKUIAE
poboty

CryneHT He IpuiiMae y4acTi y BUPOIIYBaHHI KPUCTAIIIB 0

24-20

1.4. CamocrTiiiHa po0oT CTyI€eHTIB

(omparroBaHHs JICKI[IHHUX 3aHATH, TA00PATOPHHUX POOIT Ta YIOCKOHAJICHHS
3HaHb 110 TeMaM. Ha3Bu TeM yCHUX JOIOBiIei HaIaHi B cxemi Kypcy)

Kpurepii oninioBaHHA 0,5 6anu
CTYICHT B TIOBHOMY 00Cs31 BOJIOJI€E HaBYAJbLHUM
MarepianoM, BUIbHO CaMOCTIi{HO Ta apryMeHToBaHo iforo | 055 0aim
BHKJIQJIA€ TiJ] 4aC YCHUX BUCTYITIB
CTYIEHT HE TOTOBHIA JI0 JOMOBIi 0 6anis
Makcumanvhna Kinokicms oanie 3a 10 donoegioei S baxis

2. Ex3amen

KpuTtepii oninoBanHs 50 6axiB
CTYOEHT HaJa€ BINNOBiAI, B SKWX HABYAIBHUN Marepiai
BIITBOPIOETECI B TMOBHOMY  00cs3i, MIPaBUIIHHO,
OOTpYHTOBaHO,  JIOTiYHO,  SIKI ~ MICTATh  aHami3 1 40-50

CHUCTeMaTH3allilo, apryMEHTOBaHI BHCHOBKH. 3acBiT4eHO
rTUOOKe BOMIOMIHHS Marepianom 3 Kypcy «Kpucramorpadisy

CTYIEHT HaJa€ BINMOBiNi, B SKHUX BIATBOPIOETHCS 3HAYHA
YacTMHA HABYaIbHOrO Marepiany. BusBieHo 3HaHHA 1 25-39
PO3YMiHHS OCHOBHUX TTOJIOKEHb HaBYAIBHOT TUCIUILTIHI

y BiJIIOBIIIX OCHOBHI TOJOKEHHS HABYAIHLHOTO MaTepiairy

. o 15-24
Ha/al0Thcs 0€3 JOCTaTHROTO PO3yMiHHS, Ha PiBHI 3ay4yBaHHS

HaJaHi BiIIOBII, sIKi 3aCBIAYYIOTH, IO HABYAJIHHHUN Marepial
3 gucruiiinn  «Kpucranorpadis» He 3aCBOEHO, BiACYTHE 1-14
YiTKe JoriuHe ()OPMYITIOBaHHS OCHOBHUX ITOJIOKEHB

BiAMIOBIAl HE HaJaH1 0
Ilomounuii ma niocymKko8uit KOHmMpPoOb PA3OM -
100 6auiB

Iliocymxoea oyinka 3a cemecmp € CyMOIO OIIIHOK, OTPUMAHUX CTYIEHTOM 3a




MOTOYHUH KOHTPOJb Ta IMIiACYMKOBHH KOHTPOJIb Y BHIVISIII €K3aMEHY
MaxkcumanbHa ceMecTpoBa o1fiHka ctanoBuTh 100 6aniB (50 O6ainiB mOTOYHUH
KOHTpOJIb Ta 50 GaiiB ex3aMeH).

AxajJemMiuHa 100pouecHicTh: OUiKyeTbes, IO POOOTH CTYIEHTIB OyayTh iX
OpUTIHAIBHUMU JIOCIDKEHHAMHU Y1 MIpKyBaHHSMHU. BiICyTHICTh mocHiIaHb
Ha BUKOPHUCTaHI JKepena, paOpuKyBaHHS JHKEepell, CIIMCYBaHHSI, BTPyYaHHS B
poOOTy IHIIUX CTYICHTIB CTAaHOBISTH, A€ HE OOMEKYIOThb, NPUKIAJN
MOJKJIMBOI aKaJIeMidHOT HemoOpouecHOCTI. BUsBICHHS O3HaK akajaeMidHOT
HETOOPOYECHOCTI B THUCBMOBIA poOOTI CTyAGHTa € MiACTaBOI I 1l
He3apaxyBaHHs BUKJIaZa4eM, He3aJIe)KHO BiJ MacTaliB miariaty 4u oOMaHy.
BinBizanHs 3aHAITH € BOXIMBOIO CKJIAJI0BOIO HaBUaHHs. OUiKyeThCs, 10 BCI
CTYJIEHTH BIIBIAAIOTHh ycli JieKuii 1 jaboparopHi 3aHATTA Kypcy. CTyneHTH
MaroTh 1H(POPMYBATH BUKJIAJa4a MPO HEMOXJIMBICTH BIABIAATHU 3aHATTA. Y
Oyab-sIKOMY BUINAAKY CTYACHTH 3000B’S3aH1 JOTPUMYBATUCS YCIX CTpPOKIB
BHU3HAUEHUX JJI BUKOHAHHS YCIX BUIB pOOIT, eperdadyeHnx Kypcom.
Jliteparypa. Ycs niteparypa, Ky CTYJIEHTH HE 3MOXKYTh 3HAUTH CaMOCTIHHO,
Oyae HaslaHa BHKJIaJadyeM BHUKIJIIOYHO B OCBITHIX LUISX Oe3 mpasa ii mepenaui
TpeTiM ocobam. CTyIeHTH 3a0XOUYIOTHCS 10 BUKOPUCTAHHS TaKOX ¥ 1HIIOL
JiTepaTypu Ta JpKEpel, IKUX HEMA€e cepel] peKOMEH0BAHUX.

[ToniTuka BucTrasieHHsi 0aaiB. BpaxoByioTbes 6anu HaOpaHi 3a KOHTPOJIBHI
po0oTH, 3a TECTYBaHHS, 32 CAMOCTIIIHY poOOTY Ta pe3y/abTraTu exzameny. [lpu
IOMY 00OB’SI3KOBO BPAaXOBYIOThCS MPUCYTHICTh Ha 3aHATTAX Ta aKTUBHICTDH
CTyICHTa Tmix dYac JalOpaTOpHUX 3aHATh 1 CaMOCTIHHOT poOoTH;
HEJOMYCTUMICTh TIPOIYCKIB Ta 3ami3HeHb Ha 3aHATTS; KOPUCTYBaHHS
MOOUTBHUM Tene(OHOM, MJIAHIIETOM YU THITMMU MOOUTBHUMH TPHUCTPOSMU
ITiJT Yac 3aHATTS B IIUIAX HE TIOB SI3aHUX 3 HABYAHHSIM; CITUCYBaHHS Ta ILJIariar;
HECBOEYACHE BUKOHAHHSI IOCTABJIEHOIO 3aBJaHHA 1 T. IH.

Komnui hopmu mopymieHHs akaieMidHO1 JoOOPOYECHOCTI HE TOJIEPYIOThCSI.

IIuTanHs a0 icnuTy

1. OGpwuc i rabiTyc KpucTais.

2. 30BHINIHSA CUMETPIs KpucTaiiB. ExeMeHTn cumMeTpii KpuCcTaliyHuX
OaraTorpaHHHKIB.

3. HaiiBaxiuBIiIIi BJIaCTUBOCTI KPUCTAIIB (OTHOPIIHICTh, aHI30TPOTIIS,
3/IaTHICTh CAMOOTPAHIOBATUCH, MiHIMaJIbHA BHYTPIIITHS SHEPTis).

4. Crepeorpadiydi mpoekIlii i MeToiu ix moOya0BH.

5. CtepeorpadiuHi MpoeKIlii ropu30HTATBHUX, BEPTUKAIBHUX 1 MOXUINX
TUTONIUH.

6. Teopemu Ipo B3aEMO/IIIO €JIEMEHTIB CUMETPI.

7. 3aKkoH cTajnocTi KyriB, ['oHiOMETis.

8. Kpucranmorpadiuni oci i kpuctasorpadiqai KOHCTaHTH.

9. Kareropii, CHHTOHii 1 BUJI CUMETPIi.

10. IaBepciitHi oci cUMETpii Ta IXHS XapaKTEPHUCTHKA.

11. CumBonu rpaneil. 3ak0oH paliOHATFHUX BITHOIIEHb ApaMeTPiB.

12. OquHUYHI HANPAMKHM. [XHS OpieHTallis BITHOCHO €IeMEHTIB CHMETPIi.
13. BuBig BUAIB cCUMETPii 3 OMUHUYHUM HAMPSIMKOM.

14. YcranoBka bpaBe 1151 KpucTalliB TPUTOHAIBHOT 1 FéKCaroHaJIbHOT
CUHTOHIM.

15. TIpaBuiia ycTaHOBKH 1 KprcTanorpagiuii KOHCTAHTH KPUCTAIIB HUKYOT
KaTeropii CHHIOHIH.

16. 3akon nosiciB Beiica. ®opmyna Beiica i ii BUKOpUCTaHHS 15
3HaXO/KEHHS

CUMBOJIIB T'paHel 1 peop.

17. IlpaBuio 3pocTaHHs IHAEKCIB B CHMBOJIaX I'PaHEH.

18. IIpocTi popmu KpHcTamIiB HIKYOT KaTEropii CHHTOHIH 1 TXHs
XapaKTepPUCTHKA.




19. IpocTi popmu KpucTaTiB CepeaHBOT KATErOpii CHHTOHIM 1 IXHS

XapaKTePUCTHUKA.

20. IIpocri popmu KpuCTaIiB KyOIYHOT CHHIOHIT 1 IXHS XapaKTepPHCTHUKA.

21. HaliminpHimi ynakoBKU Kyjb (KyOiuHa, TeKCaroHajabHa).

22. OcHoBu peHTreHomerpii kpucraniB. @opmymna Bynsda-bpera.

23. PeHTreHiBChbKi IPOMEHI 1 iX OTpUMaHHA. PeHTreHiBChbKi TpyOKH,

madpaxiis

PEHTTeHIBCHKHUX MPOMEHIB B KPHCTaNIAX.

24. Meton [le6as-1llepepa.

25. Meropn Jlaye.

26. MixnaapoHa cumBoJiika ['epmana-MoreHa.

27. IlpaBuiia yCTaHOBKH 1 BUBi IPOCTUX (popM y BuAax cumerpii: 222, 332
3m, 4m, 422, 6m, 622, 6mmm, 23, m3, 432.

28. 14 Tunis rpatok bpage 1 iX xapakrepucTtuka. Po3mosis 1o CHHTOHISIX.

OnuryBaHHs

3aBEpUICHHIO KypCY

AHKETY-OI[IHKY 3 METOI0 OI[IHIOBaHHS SIKOCTI Kypcy Oyae HamgaHo

10

Cxema Kkypcy «Kpucmanozpaghin»

Thzke- Tema, n1aH, KOPOTKI Te3H dopma Jlireparypa.*** K-cTB
AcHb NiAIbHOCTI Pecypcu B TOAUH
(3anarTa)* iHTepHerTi
*JIeKILiq,
camocTiiiHa
, JUCKYCif,
rpynosa
podora)

1 Tema 1. [Ipeamer i1 3aBmanus kpuctanorpadii. | Jlexiisa 4,5,7,8,11,12,14 |2
[TonsTTs npo kpucTtaniyHuil crad. ['0noBH1 https://www.crystall
BJIACTUBOCTI KpUCTAIB (OJHOPIIHICTD, ography.net/cod/
aHI30TPOTIis, 3JaTHICTH CAMOOTPAHIOBATHCh, https://it.iucr.org/res
MiHIMaJIbHa BHYTpIilIHSA eHepris). OCHOBHI ources/
posnum kpuctaorpadii. [HnuBinuy 1 arperaru.

O6pwuc irabityc kpucranis. [Ipocti popmu i
KoMmOiHaIii. BUHUKHEHHS, PICT Ta pyHHYBaHHS
KpUCTAJIIB.

2 Tema 2. Peatrenomerpist kpuctaiis. [Ipupona | Jlekiis 4-9,11,12, 14 2
PEHTTeHIBChKHX MpoMeHiB. Criocodu ix https://www.crystall
ojaepx)aHHs. ["albMiBHE ¥ XapaKTEPUCTHYHE ography.net/cod/
BUNpOMiHIOBaHHS. [ludpakiiis https://it.iucr.org/res
PEHTIEHIBCHKUX IMPOMEHIB Ha KPUCTAITYHUX ources/
rpatkax. ®opmyna Bynbda-bperra. Metonu
PEHTI€HOCTPYKTYpPHOTO aHalizy. Meroa
nopouky (e6as-Lepepa). OnepxaHus
nebaerpaM 1 tudpakrorpam. [nentudikaris
KPHUCTATIB 32 JUPPAKTOrPaMoIo.

3 Tema 3. Cumerpis kpucrtaiiB. 3akoH ctanocti | Jlekuis 2-5,7-14 2
kytiB. ['oniometpis. Enementu cumerpii https://www.crystall
KIHIEBUX QIryp. ography.net/cod/

https://it.iucr.org/res
ources/

4 Tema 4. [IpoexkTyBaHHSI KPUCTAITIB. Jlexist 1-5 2
LenTpanpHi i mapayeiabHi MEPCIEKTUBHI https://www.crystall
npoexkuii. ['padiuni (chepuuni i ography.net/cod/
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cTepeorpadivHi) IpOeKIIii HAPSIMKIB U
TIJIOIIIHH.

https://it.iucr.org/res
ources/
https://ucsd.libguides
.com/crystallography
/books
https://www.webmin
eral.com/

5 Tema 5. Ctepeorpadidni mpoeKIrii oceit i Jlexis 1-5,7, 8,13, 14
IUIONIUH CUMETPIl pi3HOT OpieHTAITi1. https://www.crystall
I'momocTepeorpadiuni mpoexiii rpanei i ography.net/cod/
pedp. Crepeorpadivae MPOEKTyBaHHS https://www.webmin
€JIEMEHTIB CUMETPIi i TIOJIFOCIB TPAHEH. eral.com/
P0o3MHO)KEHHSI [T0JII0CIB TpaHel eJIeMEHTaMU.

6 Tema 6. Kateropii, cunronii it Bugu cumerpii. | Jlekiis 1-5,7,8,13, 14
Teopemu mpo CKJIaTaHHS €IEMEHTIB CUMETII. https://www.webmin
OavHUYHI HAPSMKH B PI3HUX CUHTOHIAX 1 eral.com/
KaTeropisix.

7 Tema 7. Busig BuaiB cuMetpii kpucrtaiis, mo | JIekiisa 1-5,7,8,13, 14
MaloTh OJAMHUYHI HanpsMKU. [Tpoekuii https://www.crystall
MPOCTUX (POPM 3arajgbHOro MOJIOKEHHS B ography.net/cod/
PI3HUX BUAAaX CUMETPIi HIKYOI i cepeTHbOT
KaTeropii.

8 Tema 8. Busig BuaiB cumetpii kpucrtaiiB 6e3 | Jlekiisa 1-5,7,8,13, 14
OJIMHUYHUX HanpsaMKiB. KoopannatHi i https://www.crystall
JlarOHAJIbHI €JIEMEHTH CUMETPIl B KyOIUH1I ography.net/cod/
cunrodii. [lo3HaueHHs BUIIB cUMETPii 3a
I'epmanom-Morenowm i Lllerduicom.

9 Tema 9. KoopaunatHi oci i TJIOMIUHY. Jlexris 1-5,7,8,13, 14
CumBosH rpaHel. 3aKOH paIioHAIBHOCTI https://www.crystall
napameTpiB. 3aKoH Aroi (TI0ABIHUX ography.net/cod/
BIIHOIIIEHB TTAPAMETPIB).

10 | Tema 10. [IpaBuna ycTaHOBKH KPUCTAIIB. Jlekmis 1-5,7,8,13, 14
Kpucranorpadiuni KOHCTaHTH. https://www.crystall

ography.net/cod/

11 Tema 11. CumBosu rpaneit 3a MiiepoM. Jlekmis 1-5,7,8,13, 14
CuMBOJIHM TpaHEl KPUCTAIIB TeKCaroHaabHOT 1 https://www.crystall
TPUTOHAJILHOT CUHTOHIH (B ycTaHOBII bpage). ography.net/cod/

12 | Tema 12. CumBonu psuiB i pedp (ans Tppox- | Jlekiis 1-5,7,8,13, 14
KOOpJIMHATHHUX cUcTeM). 3akoH Beiica (moscis, https://www.crystall
30H). MeTtoa po3BuTKy noscis. [IpaBumno ography.net/cod/
3pOCTaHHS IHJCKCIB.

13 Tema 13. Po3BUTOK MOSCIB KPUCTAITIB Jlekmis 1-5,7, 8,13, 14
reKCaroHajIbHOI 1 TPUTOHATIBHOT CHHTOHIH. https://www.crystall
Bu3HaueHHs CUMBOJIIB OJIep)KaHUX I'paHe ography.net/cod/
METOJ0M JI0JaBaHHs IHIEKCIB a00
KOPHUCTYIOYHCH MPABUIIOM 3POCTAHHS
1H/ICKCIB.

14 | Tema 14. TpuBumipHa TpaHCHsAIIITHA Jlekmis 1-5,7, 8,13, 14
cumeTpist kpuctaiis. [IpocToposi it https://www.crystall
KpHUcTaniuHi rpatku. OcoOIuBOCTI rpaToK ography.net/cod/
bpase.

15 Tema 15. [IpumiTuBHI 1 HENPUMITHUBHI Jlekis 1-5,7, 8,13, 14
MIPOCTOPOBI TPATKH Ta 1X PI3UIHUI 3MICT. https://www.crystall
IIpaBuna bpase. EnemMenTn HeckiHue€HHOI ography.net/cod/
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cumetpii. [lpuknanu cTpykTyp 3 pi3sHUMHU
€JIEMEHTaMHU HECKIHYEHHO1 CUMETPIi.

https://it.iucr.org/res
ources/

16 | Tema 16. [lonarts npo ¢heaopiBChKi rpymu. Jlexmist 1-5,7,8,13, 14 2
MoTHBY HAMIIUTBHIMIUX YIIAKOBOK KYJIb B https://www.crystall
CTPYKTypax KpucTaiiB. Po3ranryBaHus ography.net/cod/
OKTAEJPUYHHUX 1 TETpaeIpUYHHUX MOPOKHHUH B https://it.iucr.org/res
KyOi4Hiif 1 TeKcaroHaNbHIN HAWIIUTHHIIINX ources/
ynakoBkax.Koopaunaniitai nonienpu i
HAWTHIIOBIIII CTPYKTYPH.

Bceboro 32

1 O3HallOMJICHHS 3 pEATBHUMH 1HIUBiIaMu JlaboparopHi | https://www.webmin | 2
KpHucTaiiB i ixaim oopucom. Busnauenns C, P, eral.com/

L2, Ta iXHIX KOMOIHAI[Ilf HA MOEIIIX.
[TigpaxyHOK KUIBKOCTI MPOCTUX (GOPM Ha
MOJICJISX.

2 KyToBi Ta niHiiH1 XapaKTepUCTUKN JlaGopatopHi | 5 2
MPOCTOPOBUX IPaTOK (MPUMITUBHUX 1 HE https://www.webmin
NpUMITUBHUX). O3HAHOMIIEHHS 3 METOJIOM eral.com/

MOPOIIKY, arapaTyporo i aHaIi30M
TM(PPAKTOrpaM.

3 [TinroroBka mpoOu /It 3HIMAHHS JlaGopatopHi | 1,2, 4,5 2
TU(PPaKTOrpaMHu METOJIOM MOPOIIKY. https://www.crystall
Pozmugposka nudpakrorpamu. ography.net/cod/

https://it.iucr.org/res
ources/

4 BuznauenHs enemMeHTiB cuMeTpii (oci, JlaGoparopni | 1,2,4, 5 2
TJIOIIMHA CUMETPIi, IIEHTp 1HBEpCii) Ha https://www.crystall
HaWMPOCTIMNX MOJEIISIX. ography.net/cod/

https://it.iucr.org/res
ources/

5 Crepeorpadiune npoekTyBaHHs cieMeHTiB | Jlaboparopui | 1,2, 4, 5 2
CUMETPIi Ta MOJIOCIB TpaHeH (Ha MOACIIAX https://www.crystall
HIDKYOI KaTeropii B 3aJaHiii BUKIa1adyemM ography.net/cod/
YCTAHOBIII). https://it.lucr.org/res

ources/

6 Buau cumeTpii TpUKIMHHOT, MOHOKITIHHOT 1 JlaboparopHi 1- 5 2
POMOIYHOT CHHTOHIN. Y cTAaHOBKA, https://www.crystall
BU3HAUYEHHS €JIEMEHTIB CUMETPIi 1 ography.net/cod/
cTepeorpadiuHe MPOEKTYBAHHS MOJICICH. https://it.iucr.org/res
Po3MHOXXEHHS 1 HyMepallisl TOJI0CiB ources/
€KBIBAJICHTHUX I'PaHEeH.

7 Busin mpoctux gopm 3aranpHoro nonoxxkenns | Jlaboparopni | 1,2, 4,5 2
1
MIPOEKTYBAaHHS KPUCTAJIB HM2KYO0I KaTeropii
(BU3HAYEHHS €NIEMEHTIB CUMETPii, CHHTOHIl,

BHJIy CUMETpii, yCTaHOBKA 1 TPOEKTYBaHHS
MOJIFOCIB TpaHeH, 1MeHTudIKaLlis IPOCTHX
bopm).

8 O3HalioMIIeHHS 3 iHBepCIHUME ocsaMu Li4 1 Jlaboparopui | 1,2,4, 5 2
Li6 1 BuIaMu cUMeTPil TeTparoHaIbHOi, https://www.webmin
reKCaroHaJbHOT i TPUTOHAIBHOI CHHTOHIH. eral.com/

9 YcTraHoBka, Ha0lp €1eMEeHTIB CUMETPil, BN Jlaboparopui | 1,2, 4,5 2

cUMeTpii 1 mpocTi (GOpMHU KpHUCTaIIIB
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TETParoHaabHOI CHHTOHII. BuBin dpopm
3arajJbHOTO MOJIOKEHHS.

https://www.webmin
eral.com/

10 YcraHoBka, Ha0Ip €IEMEHTIB CUMETPil, BN Jlaboparopui | 1,2,4, 5 2
CUMETPIi 1 TPOCTi POPMU KPUCTAIIIB https://www.webmin
TPUTOHAIBHOT 1 TeKCarOHAIBHOT CHHTOHIM. eral.com/

BuBin ¢popm 3araibHOTO MOJIOKEHHS.

11 | HaGopu enemenTiB cumetpii i Buau cumerpii | Jlaboparopui | 1, 2,4, 5 2
KpHUCTaIiB Ky0iuHOT CHHTOHIi. PO3MHOXKEHHs https://www.webmin
TOYOK 1 BUBII (HOPM 3arajibHOTO TIOJI0KESHHS eral.com/

(ycTaHOBKA 33/1a€THCH).

12 | YcranoBka i mpocTi (opMu KpHCTaIIB Jlaboparopui | 1,2,4,5 2
KyO14HOT CUHTOHIi. BU3HaueHHs enemMeHTpii 1 https://www.webmin
BUJIIB cuMeTpii. [IpoekTyBaHHs nostocis eral.com/
rpaHeit 1 MTOBHUM omKC Mojeel KyOI4HOT
CUHTOHII.

13 YcraHoBKa, 3arajibHa XapaKTepUCTHUKA 1 JlaGopatopui | 1,2, 4,5 2
MPOEKTYBaHHS MOJIEJICH HIDKUO1, CepeaHbOT 1 https://www.webmin
BHIIOT KaTeropii (Bka3yBaTu HyMeparliio 1 eral.com/

Ha3BH MPOCTUX (HOPM, a TAKOK CHMBOJIA
0a30BHX TpaHEH).

14 | BusznaueHnHs npoctux Gpopm, eJIeMEeHTIB JlaGopatopHi | 1,2, 4,5 2
cUMeTpii 1 BUIIB CUMETPIi 32 HAOOPOM https://www.webmin
MOJIIOCIB TpaHel Ha cTepeorpadiuHii mpoeKiii eral.com/

(1 HIDKYOT, cepeHbOT 1 BUIIOT KAaTETOPiif).

15 O3HallOMJICHHS 3 CUMBOJIaMU I'paHel Ha Jlaboparopui | 1,2,4,5 2
cTepeorpamax KyOoIi4HO1 1 reKkcaroHajabHOT https://www.webmin
cuHTOHIM. CUMBOJIM KOOPJIUHATHUX eral.com/

OJIMHUYHHUX 1 IBOOIMHUYHUX TpaHei.
BuzHauenHs cuMBOJIi B TpaHei 3a GOpMyIor0
Beiica, MmeTo1aMu po3BHUTKY TOSICIB,
JI0/TaBaHHs IHACKCIB 1 3pDOCTaHHS 1HICKCIB.

16 | O3HailoMJICHHS 3 KPUCTATIOMOPQOJIOTIEO Jlaboparopni | 1,2, 4,5 2
peabHUX KPHUCTAIIB 1 IBIMHUKIB OPTOKIIA3ZY, https://www.webmin
KBapIly 1 KAIBIUTY (CUMETPist, MpocTi hopmH, eral.com/

CUMBOJIH, 1X cTepeorpadidHi IPOEeKITii).
Bceboro 32

CamocriitHa po60Ta OpieHTOBaHa HA OMPAIOBAHHS JIEKI[IIHUX 3aHATh, TA0OPATOPHUX POOIT Ta

YAOCKOHAJICHHA 3HAHb 110 TEMaM:

Ne . .
a/ Ha3zBa Temu, 3micT 3aBaaHHs Jlireparypa
1. Bu3sHaueHHs e1eMeHTIB CUMeTpii Ha MOJETISIX. 1-6, 10
2 BusnaueHnHs koMOiHalliii eJIeMeHTIB CUMETpii Ha 1-14
MOJIENISIX.
3. Bu3HaueHHs eneMeHTIB CUMETpii, yCTaHOBKa 1 1-14
MIPOEKTYBAaHHS MOJIEIICH. https://smorf.nl/
4. [ToBHMIA onuc MoAENeH TPUKIUHHOT, MOHOKJIIHHOT 1 1-14
POMOIYHOT CHHTOHIH.
5. BusHnaueHHs eneMeHTIB cuMeTpii, MpocTux Gpopm, 1-14
MIPOEKTYBaHHS 1 MOBHUM onuc MoJeneil.
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6. [IpoexTyBaHHS 1 MOBHA XapaKTEPUCTUKA MOIEIEH 1-14
KyOi14HOi CHHTOHi.

9. 3amadi Ha 3pOCTAaHHS 1HICKCIB B CHMBOJIAX rpaHei 1-14
oJiHi€T 30HU 1 rpaHeil oaHiel mpocToi hopmu.

10. | O3naifomyieHHs 3 KpHCTalaMy, JBIMHUKAMU 1 1X 1-14

MOJICJISIMH B MY3€iHIi 1 y4OOBil KOJIEKITisIX.

https://smorf.nl/

BupoiyBanss kpucraniB y 1a00paToOpHUX YMOBax

1-14
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