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

pedagogical activity)

YueOnas aucuuruinaa, Mmoyib / Academic discipline, module: Hanoxumusi, CoBpeMenHble HampaBieHus xumun / Nanochemistry,

Modern Directions of Chemistry

dopmupyembie komreTeHIuu / The
formed competences

AHaIM3UpPOBATH aKTyaJIbHbIC
HalpaBJICHUS PA3BUTHUA XUMHYECKOU
HayKH, YCTaHAaBJIMBATh
MEKIUCIUTIIMHAPHBIC CBSI3H,
HCII0JIb30BaTh MIPEICTaBICHUS
HAHOXVMHUU, OMOXUMHH,
KOOPAWMHAIIMOHHOW  XUMHUHU,  XUMHUHU

MAaTEpUAIOB B HAy4YHO-IIEIArOTHYECKOU
NEeATEIbHOCTH

Analyze current trends in the development of
chemical science, establish interdisciplinary
connections, use concepts of nanochemistry,
biochemistry, coordination chemistry, and
materials chemistry in scientific and
pedagogical activities

Pe3ynbpTaThl 00yueHus (3HaTh, YMETH,
BNazeTh) / Learning outcomes (know, can,
be able)

B pesynbrate u3ydeHuss  y4eOHOM
JTUCIUTUIMHBI CTYJICHT JOJIKEH

3HATh:

- (yHmaMeHTaIbHOE OTJIMYHE CBOMWCTB

BCUICCTBA B HAHOPA3MEPHOM COCTOSAHHUH

OT CBOWCTB MAaCCHBHOTO BEIECTBA,
OCHOBHBIE CIOCOOBI MOJTYYEHHUS
HAHOYACTHIL METaJIOB "
HOJTYTIPOBOIHUKOB, OCHOBHBIE
MPUHITUIBI 00bETMHEHUS UX B aHCAMOJIH
" HAaHOCTPYKTYPBI, oOnanaromme
3aJJaHHBIMU CBOWCTBaMU U
BBITTOJTHSAIOLIUMHU OTIpeIeTICHHBIE
byHKIIY;

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

know:

- the fundamental difference between the
properties of matter in the nanoscale state and
the properties of bulk matter, the main
methods for producing nanoparticles of
metals and semiconductors, the basic
principles of combining them into ensembles
and nanostructures that have specified
properties and perform certain functions;

- effects that arise when the particle size of a
substance is reduced to nanosizes in the
optical, electrical, magnetic and chemical
properties of metals and semiconductors;




- o(pdekTel, BO3HUKAIOIIUE  MpPHU
YMEHBIIICHUHU pa3Mepa 4acTHUIl BEIIECTBA
0 HAaHOPa3MEpPOB, B  ONTHYECKHUX,
ANEKTPUIECKUX, MarHUTHBIX U
XUMUYECKUX CBOMCTBAX METAIOB W
MOJTYTIPOBO/THHUKOB;

- a¢dexTe,  BO3HUKAIONIUE  TpHU
B3aUMOJICHCTBUH OBICTPHIX JIEKTPOHOB C
BCIIICCTBOM, u CIIOCOOBI 1704
UCIIOJIb30BAHUS LTS MOJTyYeHUS
uH(bOopMau 0 Mopdonoruu
MOBEPXHOCTH, (opMe, pasMepax H
B3aMMHOM  DACMOJIO)KEHUH  YaCTHII
BEIIECTBA, 00 0COOCHHOCTAX JIe(PEKTHOM
CTPYKTYpPHI ~ BEIIECTB B  TBEPIOM
COCTOSTHUH,

- HPUHITUITBL MOJTyYCHUS
AJNEKTPOHOTPAMM u
AIEKTPOHHOMHUKPOCKOTTHIECKIX
U300paXeHU ©  BIIMSIHHE

(hakTOpOB Ha UX KaYECTBO;

- CHOCOOBl TMOATOTOBKH OOBEKTOB K
MIPOBEICHUIO KCCIICIOBAaHUN METO/IaMU
ANEKTPOHOTpauyl M TPOCBEUNBAIOIICH
AIIEKTPOHHON MUKPOCKOTIUY;

- METOJbl MHTEPIPETAIMU U ONMUCAHUS
TIOJTYYCHHBIX pH WCCJICIOBAHUH
pe3yabTaToB

yMeThb:

- TBOPYECKH TPUMEHATH 3HAHUS U3
pa3IMYHBIX 00JlacTe XUMUH, GU3UKH,

pa3HbIX

- effects that arise during the interaction of
fast electrons with matter, and methods of
using them to obtain information about the
surface morphology, shape, size and relative
arrangement of matter particles, and about
the features of the defect structure of
substances in the solid state

- principles of obtaining electron diffraction
patterns and electron microscopic images and
the influence of various factors on their
quality;

- methods of preparing objects for research
using electron diffraction and transmission
electron microscopy;

- methods of interpretation and description of
the results obtained during the study

be able to:

- creatively apply knowledge from various
fields of chemistry, physics,

computer science, biology, materials science
for explanation and prediction

properties of nanoobjects and nanostructures;
- choose the appropriate research method
depending on

the object being studied;

- prepare samples in different
depending on their

nature, morphology and research objectives;
— analyze and systematize literature data,
process the received theoretical
experimental information,

describe the results of the study

ways

and




uH(OpMaTUKH, OMoJIOTHH,
MaTepUaIoOBEIECHUS U1 OOBSICHEHUS U
npecKa3zaHusl

CBOWCTB HAHOOOBEKTOB U HAHOCTPYKTYD;
- BpIOMpaTh  MOAXOJSAIIMNA  METOA
UCCJIEJOBaHMSI B 3aBUCUMOCTH OT
M3y4aeMoro oObeKTa;

- TpemapupoBaTh 00pa3lbl Pa3HBIMU
crnoco0aMu B 3aBUCMMOCTH OT UX
npupoabl, MopQoJIoTHh U
HCCIIEIOBaHUS;

- aHaJM3MPOBATh U CUCTEMATU3HPOBATH
AUTEepaTypHbIC TaHHEIE,

3aJadyu

o0OpabaTbIBaTh MOJIYYEHHYIO
TEOPETUYECKYI0O U IKCIEPUMEHTAIBHYIO
uH(pOpMAIIHUIO,

OMHCHIBATh PE3YJbTATHl MPOBEICHHOTO
UCCIICIOBAHMS,

BJIA/IeTh:

- TEPMHUHOJIOTHEH MPOOJIEMHOTO MO
HAaHOXUMUW;

- HaBBIKAMHU TIOCTAHOBKM 3aJla4ydl U
BBIOOpA METO/1a UCCIICIOBAHMS,
MOJITOTOBKH OOBEKTOB K MCCIICIOBAHUIO
U3y4aeMbIMH METOJIaM1, 00pabOTKH

have skills in:

- terminology of the problem field of
nanochemistry;

— skills in setting a problem and choosing a
research method,

preparing objects for research using the
methods being studied, processing
information received and presentation of
research results

MOJIY4YCHHOM uHbopMaIUu U
MIPE/ICTABJICHUS pE3yJIbTaTOB
UCCJICIOBAHMSI

CemecTp u3ydeHus: yaueOHOU TUCIUTIIMHBL, | 6 6

monyins / Semester of study

[TpepexBusuThl / Prerequisites

Heoprannueckas xumus, W306panHbie

rjiaBbl XUMHWH TBEPAOI'O TCia

Inorganic Chemistry, Selected Chapters in
Solid State Chemistry




TpyIOEeMKOCTh B 3a4ETHBIX €IMHALIAX 3 3
(kpemurax) / Credit units
KonnuecTBo ayIMTOPHBIX YaCOB M YaCOB 36/ 58 36/ 58

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

TpeboBanust u Hopmbl TEKyIIEH U
MIPOMEKYTOUHOM aTTeCTAINH /
Requirements and forms of current and
interim certification

3auer (yctHas popma)

End-term test (oral form)




