Cneumansaocts / Speciality: 6-05-0531-01 Xumus / 6-05-0531-01 Chemistry
Yuebnas aucuuiinHa, Moayib / Academic discipline, module: Hanoxumust, MosekynspHas urkenepus / Nanochemistry, Molecular
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Kparkoe conepkanue yueOHOM
JTUCIMIUTAHBL, Moty / Brief summary

Brocumcs onucanue na PYCCKOM A3blKe

Brocumcs onucanue na anenutickom si3vike

dopmupyembie komrereHmmu / The
formed competences

[IpenyiaraTh METOOUKHA HAIpPaBIEHHOIO
CMHTE3a W [HM3aliHa MAaTepuajJoB C
3aJIaHHBIMU CBOKCTBAMHM Ha OCHOBAHMH
IIPUHIIUIIOB CTPYKTYPHO-
OPUEHTUPOBAHHOTO u/unu
MOJIEKYJIIPHO-OPUEHTUPOBAHHOIO
u3anHa

To propose methods for the directed
synthesis and design of materials with
specified properties based on the principles
of structure-oriented and/or molecular-
oriented design

Pe3ynbpTaTel 00yueHus (3HaTh, YMETH,
BaazeTh) / Learning outcomes (know, can,
be able)

B pesymerate wu3ydeHUs
JTUCITUTIINHBI CTYICHT JTOJDKEH
3HATh:

- (pyHmaMeHTaIbHOE OTJIMYHUE CBOMCTB
BEIIIECTBA B HAHOPA3MEPHOM COCTOSIHHH
OT CBOWCTB MAaCCHBHOTO BEIIECTBA,
OCHOBHbBIE CIOCOOBI MOJTYYEHHUS
HAHOYACTHII METaJUIOB u
MOJIYITPOBOTHUKOB, OCHOBHBIE
MIPUHINIBI 00BETMHEHUS UX B aHCAMOJIH
U HaHOCTPYKTYDBI, o0ajaronye
3aJIaHHBIMU CBOMCTBaMH u
BBITIOJTHSFOIIIMHU oTpe/eTICHHBIC
byHKIUY;

- 9(dgdexTsl, BO3HUKAIOIIUE  IpHU
YMEHBIIICHUU pa3Mepa YacTHUIl BEIIeCTBA
0 HAaHOpPa3MEpOB, B  ONTHYCCKHUX,
DIIEKTPHYCCKUX, MarHUTHBIX U

y4eOHOM

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;

- effects that arise during the interaction of
fast electrons with matter, and methods of
using them to obtain information about the




XMMHUUYECKMX CBOMCTBAX METAJUIOB H

MTOJTYITPOBOTHUKOB;
- 3bdexTs, BO3HHUKAIONIME  TPHU
B3aMMOJICCTBUH OBICTPBIX AJICKTPOHOB C
BEIIICCTBOM, U CTIOCOOBI 179
WCTIOJTb30BaHUS IS TIOJTyYeHUS
nHpopmaruu 0 MopdoI0Tun
moBepxHOCTH, (Qopme, pasMepax W
B3aMMHOM  PacClOJIO)KEHUH  YaCTHII
BEIIECTBA, 00 0COOCHHOCTAX Ne(PEeKTHOM
CTPYKTYpbl ~ BEIIECTB B  TBEPAOM
COCTOSIHUH,

- TIPUHIIATIBI TOJTYICHUS
AIIEKTPOHOTPAMM u

AIEKTPOHHOMHUKPOCKOTTUYECKUX
M300paXEHUM W  BIIMSHUE
(akTOpOB Ha X KAYECTBO;

- CHOCOOBI TIOJITOTOBKHM OOBEKTOB K
MPOBEJCHUIO MCCIEAOBAHUNA METOJaMHU
ANEKTPOHOTpaUu ¥ TPOCBEUMBAIOIICH
AIEKTPOHHON MUKPOCKOIUHY;

- METOJIbl MHTEPHpPETAMU U ONHCAHUS
MOJTYYEHHBIX npu UCCIIEIOBAHUH
pE3YyIbTATOB

YMeETh:

- TBOPYECKH TIPUMEHSATh 3HAHUS U3
Pa3JIMYHBIX 00JacTe XUMUH, PUBHKH,
nH(popMaTUKH, ouoJioruu,
MaTepUAJIOBEICHUS Il OOBSICHEHUS U
npecKa3aHus

CBOMCTB HAHOOOBEKTOB U HAHOCTPYKTYP;

pa3HbIX

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

have skills in:

- terminology of the problem field of
nanochemistry;

way’s

and




- BBIOMpATh  MOJXOSIIUIA
UCCJIEIOBAHMSI B 3aBUCUMOCTHU OT
U3y4aeMOoro oObeKTa;

- TpemnapupoBaTh 00paslbl pa3HBIMU
CIIoco0amMu B 3aBUCUMOCTH OT UX
npupoasl, MOpQoJoTHH U
UCCIICIOBAHMS,;

- QHAJIM3HUPOBATH M CUCTEMATU3UPOBAThH
JIUTEpaTypHBIC TaHHBIE,

MECTOJ

3a/1a4un

0o0pabaTbIBaTh MOJIYYEHHYIO
TEOPETUYECKYI0 U IKCIEPUMEHTAIBHYIO
uH(pOpMaLuIo,

OTKCHIBATh PE3YyIbTaThl MPOBEAECHHOTO
WCCIICTOBaHMS,

BJIA/IETh:

- TEPMHUHOJIOTHEN MNpOOJEMHOTO OIS
HAHOXUMUH;

- HaBBIKAMM T[IOCTAHOBKHM 3aJaud U
BbIOOPA METO/1a UCCIICOBAHNUS,
MOJIFOTOBKA OOBEKTOB K MCCIIEOBAHUIO
U3y4aeMbIMHU METOJIaMU, 00pabOTKH

— 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

MOJTy4YEHHOM uHbopMauu u
peICTaBICHUS pe3yJbTaToB
UCCJIETOBAHMSI
CemecTp uzydeHus: yueOHON NUCUUILIUHEIL, | 6 6
moyiist / Semester of study
[pepexBusutsl / Prerequisites Heopranuueckas  Xumus, Xumus | Inorganic Chemistry, Solid State Chemistry,

TBepaoro Ttena, @Pusnmyueckas XuMHSA,
KBaHTOBasI XMMUSI U CTPOEHHUE MOJIEKYJ

Physical Chemistry, Quantum Chemistry and
Structure of Molecules

Tpym0eMKOCTh B 3a4ETHBIX €IMHHUIIAX
(xkpeaurax) / Credit units

3

3




KonnuecTBo ayJuTOpPHBIX YaCOB U 4YaCOB
caMoCTOATENBHOM paboTel / Academic
hour of students' class work,

hours of self-directed learning

36 /54

36 /54

TpeboBanus u GopMbl TEKYIIECH U
IPOMEXKYTOUHOM aTTecTaruu /
Requirements and forms of current and
interim certification

Dk3ameH (ycTHas Ghopma)

Exam (oral form)




