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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

XapakTtepu3oBatb  (yHIaMEHTAJIbHbIC
IIPUHLNINBI OPTAHU3ALUN HAHOCTPYKTYP

Characterize the fundamental principles of
the organization of nanostructures and the

W OCHOBHBIE crmocoObl mosyueHus | main methods for obtaining nanomaterials
HaHOMaTEePHAJIOB
Pesynbrarel 00yueHus (3HaTh, yMETh, B pesymerare wu3ydenums ydeOnoii | AS a result of studying of the academic

BiazeTh) / Learning outcomes (know, can,
be able)

JTUCHUIUIMHBI CTYJEHT JOJDKCH

3HATD:

- (pyHmaMeHTaIbHOE OTJIMYHUE CBOWCTB
BCIIIECTBA B HAHOPA3MEPHOM COCTOSIHHH
OT CBOWMCTB MACCHBHOIO BEIIECTBa,
OCHOBHBIE CHOCOOBI MOJTYYEHHUS
HAHOYACTHII METaJIJIOB u
TTOJTYITPOBOTHUKOB, OCHOBHBIC
MIPUHIINIBI 00BETMHEHUS UX B aHCAMOJIH
u HaHOCTPYKTYPBI, oOJamaroniue
3aTAaHHBIMHU CBOMCTBaMU u
BBITIOTHSFOIIIMU OTIpEeJICIICHHBIC
(ynkuny;

- o(dgdexTsl, BO3HUKAIOMHUE  IPHU
YMEHBIIICHUU pa3Mepa YacTHll BEIIecTBa
0 HAaHOpPa3MEpPOB, B  ONTHYCCKUX,
AIEKTPUYCCKHX, MarHUTHBIX u
XUMHUYECKHUX CBOHCTBaX METAVIOB H
TIOJTYITPOBOJTHUKOB;

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




- 3bdexTs, BO3HHUKAIONIME  TpHU
B3aMMOJICUCTBUH OBICTPBIX IJICKTPOHOB C
BEIIIECTBOM, n CIIOCOOBI 170,
WCITOJIB30BAHUS TUTST MOJTYICHUS
nHpopmaruu 0 MopdoI0Tun
MOBEpPXHOCTH, ¢opMe, pasMepax H
B3aMMHOM  PacCHOJIO)KEHUM  YacCTHII
BEIIIECTBA, 00 0COOEHHOCTAX J1e(hEKTHOM
CTPYKTYpbl ~ BEIIECTB B  TBEPAOM
COCTOSIHUU,

- MPUHITUTIBI MOJTy4eHUS
AJIEKTPOHOTPAMM u
AIIEKTPOHHOMHUKPOCKOMTUIECKUAX
M300paXEHUM W  BIIMSHUE
(aKTOpOB Ha MX KAYECTBO;

- CIOCOOBI TIOJATOTOBKH OOBEKTOB K
MPOBEICHUIO MCCIICIOBAaHU METOAAMHU
ANEKTPOHOTpapU M TPOCBEUMBAIOIICH
AJIEKTPOHHON MUKPOCKOTIHUH;

- METOAbl MHTEPIPETAIMU U OMUCAHUS
MOJTYYeHHBIX npu UCCJICIOBAHUH
pPE3yJIbTaTOB

yMeTh:

- TBOPYECKHM TPUMEHSTh 3HAHUSA U3
Pa3JIMYHBIX 00JacTe XUMUH, PUBHKH,
nHpopMaTHKH, ouoJioruu,
MaTepHANOBEICHUS I OOBSCHEHUS H
TIpeICcKa3aHus

CBOMCTB HAHOOOBEKTOB U HAHOCTPYKTYP;
- BBIOMpaTh  TOIXOIANIUNA  METOJ
WCCJIEIOBAHMSI B 3aBUCHMOCTH OT
M3y4aeMoro O0bEeKTa;

pa3HbIX

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;

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

way’s

and




- TpemnapupoBaTh 00paslbl pa3HBIMU
criocobaMu B 3aBUCUMOCTH OT HX
OpUposbl, MOPQOJIOTUU U
UCCIIETOBaHMS,;

- QHAJIM3UPOBATh M CUCTEMATHU3UPOBAThH
JIUTEpaTypHBIC TaHHBIE,

3agadun

o0pabaThIBaTh MOJTYYEHHYIO
TEOPETUIECKYI0 U IKCIIEPUMEHTAIHHYIO
uHdopMaIuio,

OIKCHIBaTh PE3YyJbTaThl MPOBEIECHHOTO
UCCIIEJOBaHMUSI;

BJIA/IETh:

- TEPMHUHOJIOTHEN MNpOOJEMHOTO OIS
HAaHOXUMUH;

- HaBBIKAMHM TIOCTAaHOBKH 3aJa4yd U
BBIOOPA METO/1a MCCIICIOBAHNUSA,
MOJITOTOBKA OOBEKTOB K MCCIICIOBAHUIO
U3y4aeMbIMHU METOJIaMU, 00pabOTKH

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

NOJTy4eHHOM uHpOpMaITUU u
NpeCTaBICHUS pe3yIbTaToB
MCCIICIOBAHMSI
CemecTp u3ydeHUs YICOHOW TUCITUILINHEI, | 6 6
moyas / Semester of study
[pepexBusutsl / Prerequisites Heopranuueckass  Xxumus, Xumus | Inorganic Chemistry, Solid State Chemistry,

TBepaoro Ttena, @Dusnmyueckas XuMHSA,
KBanTOBast XMMUSI U CTPOEHUE MOJICKYJI

Physical Chemistry, Quantum Chemistry and
Structure of Molecules

Tpya0eMKOCTh B 3a4€THBIX €IUHUIAX 3 3
(xkpeaurax) / Credit units
KonuuecTBo ayTMTOpHBIX YyacoB u yacoB | 36 / 58 36/58

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




TpeboBanust u Gopmbl TEKyIIEH U
IPOMEKYTOYHOM arTecTanuu /
Requirements and forms of current and
interim certification

Dk3ameH (ycTHas Gopma)

Exam (oral form)




