CrrertnanbpHocTh / Speciality: 7-07-0531-02 Xumus Beicokux suepruii / 7-07-0531-02 High energy chemistry
YueOHnas aucuurinHa, Moayib / Academic discipline, module: Hanoxumust, Hanoxumust / Nanochemistry, Nanochemistry

Kparkoe comep:kanue yaeOHOiM
JTUCIMILIAHBI, Moyt / Brief summary

Buocumcs onucanue na PYCCKOM A3blKeE

Brocumcs onucanue na anenuiickom s3vike

dopmupyembie komneTeHnun / The
formed competences

Xapaktepu3zoBatb  (pyHJIaMEHTaJIbHbIC
NPUHIUIBl OPTaHU3ALUU HAHOCTPYKTYP
U OCHOBHBIE CIIOCOOBI  MOJyYEHHS
HaHOMAaTEPHUAIIOB

To characterize the fundamental principles of
organization of nanostructures and the main
methods of obtaining nanomaterials

Pe3ynbpTaTel 00yueHus (3HaTh, YMETH,

BaazeTh) / Learning outcomes (know, can,

be able)

B pesymbrate u3ydeHUs
JTUCITUTIIMHBI CTYICHT JTOJDKEH
3HATH:

- (pyHmaMeHTaIbHOE OTJIMYME CBOMCTB
BEI[ECTBA B HAHOPA3MEPHOM COCTOSIHHH
OT CBOWCTB MAaCCHUBHOTO BEIIECTBA,
OCHOBHbBIE CIOCOOBI MOJTYYEHUS
HAHOYACTHII METaJUIOB u
MOJIyITPOBOTHUKOB, OCHOBHBIE
MIPUHITUIIBEI 00OBETUHEHHS KX B aHCaMOJIH
u HaHOCTPYKTYPHI, oOJaarorme
3aJIaHHBIMU CBOMCTBaMH U
BBITIOJTHSFOIIIAMHU onpeecHHBIC
byHKIUY;

- o(dgdexTsl, BO3HUKAIOIIUE  MPHU
YMEHBIIICHUHU pa3Mepa 4acTHIl BEIIeCTBa
0 HAaHOPa3MEpPOB, B  ONTHUYECKUX,
AIEKTPUUECKUX, MarHUTHBIX u
XUMHUYECKUX CBOMCTBAX METAJJIOB H
MOJIyITPOBOTHUKOB;

- o(dgdexTsl, BO3HUKAIOMHE  IpHU
B3aMMOJICUCTBUH OBICTPBIX AJICKTPOHOB C

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
surface morphology, shape, size and relative
arrangement of matter particles, and about
the features of the defect structure of
substances in the solid state




BEIIIECTBOM, n CIIOCOOBI 170,
HCIIOIB30BaHUS IS MOJTYICHUS
uHbOopMaIuu 0 Mopdonoruu
MOBEpXHOCTH, (Qopme, pasMepax H
B3aMMHOM  PaCIOJIO)KCHUM  YaCTHII
BEIIIECTBA, 00 0OCOOEHHOCTAX JIe(hEKTHOM
CTPYKTYpPBI ~ BCIIECTB B  TBEPAOM
COCTOSIHUH;

- MIPUHIIUATIBI MOJTYyYEHHUS
AIIEKTPOHOTPAMM 51

AIEKTPOHHOMHUKPOCKOMTUYECKUX
M300paXEHUM W  BIIMSHUE
(aKTOpOB Ha MX KAYECTBO;

- CIOCOOBI TIOATOTOBKH OOBEKTOB K
MIPOBEICHUIO HCCIICIOBAaHU METOAAMHU
AIEKTPOHOTpapuM M TIPOCBEUNBAOIIICH
AIEKTPOHHON MUKPOCKOIIUY;

- METOAbl MHTEPIPETAIMU U OMUCAHUS
MOJTYYeHHBIX npu UCCJICIOBAHHUH
pPE3yJIbTaTOB

yMeTh:

- TBOPYECKHM TPUMEHSTh 3HAHUSA U3
Pa3IMYHBIX 00JIacTe XUMHH, PUBHKH,
uH(OpPMATUKH, ouosoruu,
MaTepHANOBEICHUS I OOBSCHEHUS H

pa3HbIX

MpeICKa3aHus
CBOMCTB HAHOOOBEKTOB U HAHOCTPYKTYP;
- BbIOMpaTh  TOAXOISAIIMNA  METOJ

HCCIIENOBAHUS B 3aBUCUMOCTH OT
M3y4aeMoro o0ObeKTa;

- IpenapupoBaTh 0O0Opaslbl Pa3sHBIMU
croco0aMu B 3aBUCHMOCTH OT UX

- 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;

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

preparing objects for research using the
methods being studied, processing

way’s

and




OpUpoOIbl, MOPQOJIOTUU U
UCCIIEIOBAHMS;

- aHaJM3UpPOBaTh M CHUCTEMATHU3UPOBATH
JUTEepaTypHbIC JaHHBIE,

o0pabaThIBaTh MOJTYYEHHYIO
TEOPETUIECKYI0 U IKCIICPUMEHTAIHHYIO
nHpopMmaruio,

OIUCHIBATh PE3YyJIbTaThl MPOBEICHHOTO
UCCIIEIOBaHMUSI,;

BJIA/ETh:

- TEPMMHOJIOTHEH NPOOJEMHOro MOJIs
HAHOXUMUH;

- HaBBIKAMHM TIOCTAaHOBKH 3aJa4yd U
BBIOOPA METO/1a MCCIICIOBAHNUSA,
MOJITOTOBKUA OOBEKTOB K MCCIIEIOBAHUIO
U3y4aeMbIMU METOJIaMU, 00pabOTKH

3agadn

information received and presentation of
research results

MTOJTYYEHHOU uH(popMau 151
MIPEICTABIICHHUS pE3yNbTaTOB
WCCJICIOBAHUS
CemecTp u3ydeHUs yIeOHOW TUCITUILINHEI, | 9 9
moyasi / Semester of study
[TpepexBusuthl / Prerequisites Heoprannueckas XUMUS, Xumus | Inorganic Chemistry, Solid State Chemistry,

TBEPAOTO Tea,
KBanTOBas xumus

dusnueckas XUMMS,

Physical Chemistry, Quantum Chemistry

Tpya0oeMKOCTh B 3a4€THBIX €IUHUIAX 3 3
(xpenurax) / Credit units
KonnuecTBo ayTMTOpHBIX YyacoB u yacoB | 36 / 54 36 /54

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

TpebGoBanust u Popmbl TEKyIIEH 1
IPOMEXKYTOUHOM aTTecTaruu /

Dk3amen (ycTHas hopma)

Exam (oral form)




Requirements and forms of current and
interim certification




