CrnenmanbHOCTh / Speciality: 6-05-0531-04 Xumus (HayqHO-TIeqarorudeckas aestenbHocTh) / 6-05-0531-04 Chemistry (scientific and

pedagogical activity)

VYyeOnas aucuuruinHa, Mmoayib / Academic discipline, module: Kpuctannoxumus, Xumus konaeHcupoBaHHOTO coctosinus / Crystal

Chemistry, Condensed Matter Chemistry

dopmupyembie komreTeHIuu / The
formed competences

OpueHTupoBaThCs B
COBPEMEHHBIX 3HAaHUM O  CTPOCHUU
KPUCTAJIOB 151 YaCTUYHO
YIOPSIAOYECHHBIX  KOHJCHCHUPOBAHHBIX
a3, MeTOJ1ax IIOJTYYEHHUS
TBEPAOTEIBHBIX MATEPUAIIOB C 3aJaHHOU
CTPYKTYpHOM opranuzanueid (MOHO- U

CHUCTCMC

MTOJIMKPUCTAIUTNYECKHE,
HAHOKPUCTAJNIMYECKUE, aMOppHBIE U
CTEKJI000pa3Hble  TBEpIble Tea,
NOpOILKH, IUIEHKH), MEXaHu3Max u

KHHETHKE PEAKIUH C Y4aCTHEM TBEPABIX
TEJ,  OCOOCHHOCTSX  XHUMHYECKOTO,
($a30BOTO cOCTaBa U CTPYKTYPBI TBEPBIX
TeJ, 00YCIIOBIUBAIOIINX WX CBOMCTBA M
IPAKTHICCKOE MPUMCHCHHE

To navigate the system of modern knowledge
about the structure of crystals and partially
ordered condensed phases, methods for
obtaining solid materials with a given
structural ~ organization  (mono-  and
polycrystalline, nanocrystalline, amorphous
and glassy solids, powders, films),
mechanisms and kinetics of reactions
involving solids, peculiarities of the
chemical, phase composition and structure of
solids that determine their properties and
practical application

Pesynbrarel 00y4yeHwus (3HATh, YMETh,
BiazaeTh) / Learning outcomes (know, can,
be able)

B pesynbrare u3ydeHus
JUCIMILTAHBI CTYICHT JIOJDKEH
3HATh:

- CrmocoObl OMHCAHUS M HM300paKeHUs
CTPYKTYPBI BEIIECTB B KPHCTATUTNICCKOM
COCTOSIHUY;

y4aeOHOM

As a result of studying of the academic
discipline, the student must

know:

- methods of describing and depicting the
structure of substances in the crystalline
state;

- fundamental concepts, terminology and
symbolism of crystal chemistry;




- (i)YHI[aMGHTaJILHBIC ITOHATHA,
TCPMHUHOJIOTHUIO u CUMBOJIUKY
KpUCTAJUIOXUMUU,

- OCHOBHBIE 3aKOHBI U 3aKOHOMEPHOCTHU
CTPOEHHUS KPUCTAUIMYECKUX BEIIECTB;

- 00IIME MPUHUUIIBI XapaKTEPUCTUKUA U
UHTEPIIPETALAN CBOICTB
KPUCTAJUIMYECKUX CTPYKTYP;

- psan HauOojee pacHpoCTPAHEHHBIX
CTPYKTYPHBIX TUIIOB;

- IPUYUHBI YCTOMYMBOCTH KPUCTAIUIOB U
NOJUMOP(HBIX NpPEBpallCHU, YCIOBUS
n3omopuzma;

- OCHOBBI PEHTIeHOrpaAPUUECKUX
METOJIOB UCCIIEA0OBAHMS KPUCTAILIIOB
yMeThb:

- OIKCHIBATH KPUCTAJNINYECKHE
CTPYKTYpBI, B TOM 4YHCJIE B TE€pPMHUHaX
IUIOTHEUIIUX [IAPOBBIX YIAKOBOK;

- IIPOBOJUTH MIPOCTENIINE
KpUcTaJIorpadguueckue pacu€Tbl
(TUIOTHOCTh KPUCTAJNIMYECKUX BEIIECTB,
IJIOTHOCTh yIaKOBOK, pa3Mepsl
AJIEeMEHTApHBIX SYEEK, aTOMOB U HOHOB,
JUIMH XUMHUYECKHX CBSA3EN);

- UACHTU(DULMPOBATh KPUCTAIIMUECKUE
BELIECTBA II0 UX PEHTTEHOrpaMMaM C

VCIIOJIb30BAHUEM  COOTBETCTBYIOLIETO
CIIPAaBOYHOT'O MAaTepHUAIIA.

BJIAJIeTh:

- MTOHATUNHBIM armnapaTrom

KPpUCTAJUIOXUMHU,

- basic laws and patterns of the structure of
crystalline substances;

- general principles of characterization and
interpretation of the properties of crystal
structures;

- a number of the most common structural
types;

- reasons for the stability of crystals and
polymorphic transformations, conditions of
isomorphism;

- basics of radiographic methods for studying
crystals

be able to:

- describe crystal structures, including in
terms of dense spherical packings;

- carry out simple crystallographic
calculations  (density = of  crystalline
substances, packing density, sizes of unit
cells, atoms and ions, lengths of chemical
bonds);

- identify crystalline substances from their x-
ray diffraction patterns using appropriate
reference material

have skills in:

- conceptual apparatus of crystal chemistry;

- techniques for constructing graphs of point
and simple space groups, methods for
determining the correct systems of points
(orbits of a group);

- experience in the analysis, formulation and
solution of specific structural and chemical
problems;




- TMpUeMaMH TIOCTPOEHUS TpauKOB
TOYCYHBIX u MPOCTEUIIINX
MPOCTPAHCTBEHHBIX TPYII, METOJAaMHU
OTpEeICJICHHS MPABWIBHBIX CUCTEM TOUEK

- techniques for analyzing data from X-ray
phase and X-ray structural analysis of
crystalline substances

(opOuT rpymisbl);
- ONBITOM aHalu3a, (POPMYIUPOBKH H
peImeHns]  KOHKPETHBIX  CTPYKTYpPHO-
XUMHUYECKHUX 3aJ1ay;
- npuéMamMu aHaM3a  JaHHBIX
peHTreHoda3zoBoro u
PEHTICHOCTPYKTYPHOT'O aHajm3a
KPUCTAJUTMYECKUX BEIICCTB

CemecTp u3ydeHus: yaeOHON TUCITUTUINHEL, | 4 4

Moxayis / Semester of study

[IpepexBusuThl / Prerequisites

Heoprannueckas xumust

Inorganic Chemistry

TpynoeMKOCTh B 3a4ETHBIX €AUHULIAX 4 4
(xpenurax) / Credit units
KonnuecTBO ayTMTOPHBIX YaCOB 1 YaCOB 52/50 52/50

CaMOCTOSITeNIbHOM paboThl / Academic
hour of students' class work,
hours of self-directed learning

TpebGoBanust u Gopmbl TeKyIIEH 1
IPOMEXKYTOUHOM aTTecTaruu /
Requirements and forms of current and
interim certification

Dk3aMmeH (mucbMeHHas (hopma)

Exam (written form)




