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OlmiM Garmapmamackl OOMBIHIIA TIOHAEP KaTaJOTbl
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BUIIAHATHIH OiniM anymeuiapra apHanran  §D07140- Hanomarepranaap xoHe HAHOTEXHOJIOTHSLIAD

The catalog of disciplines educational program 8D07140 — Nanomaterials and nanotechnologies
for the academic students of the2023 year admission

Ne | Ilennig ITonHiHarays! / Kpenwut/ Kprickamma anHoTanms/ Hpepexsuzurrep/
TAKJTi / Hazpanme qucnwmmanel /| Kpeaut/
Huxnue Name of the course Credit Kparkas anHoTamms / ITpepexBuzuTsl/
LUILTHH
51 /Cycle Annotation Prerequisites
of the
course
1 cemecTp /1 cemectp / Semester 1
KOO xommnonenti / BY3oBcknii komnonent / Universitycomponent
1 BI1 AKaneMHANbIK jka30a 5 ITon poxTopaHTTapAblH 3CCe, aHHOTalLMA, oAeOWM Moy, FBUIBIME | Sxpomsik ¢usuka/Anepnas
XKOOK AxaneMudeckoe MUCHMO Makajnanap KeHe T.6. CHIKTBI aKaJeMHsUIBIK MOTIHASpAi Kazy ¢mzuka/ Nuclear physics
B BK Academic writing JArdpUIaphlH, €CENTep MEH IMpe3eHTauusiapasl  Kypy JkoHe
BD UC

peflakuysay JaFapuiapbl MeH OumOnuorpadmsuiblK cHIIaTTaManapibl
JYPHIC KYPAaCTHIPY JaFbUIapEH KATBIITACTHIPYFa apHAIFaH.

JlucuuIuIMHa NOCBAlIEeHa (OPMHPOBAHMIO Y JOKTOPAHTOB HABBIKOB
HalMCaHWA aKaJEMMYSCKMX TEKCTOB, TaKHX Kak pedepart, scce,
aHHOTAIlMH, 0030p JIUTepaTyphl, Hay4Hble CTaTh¥ M IIP., HABBIKOB
CO3JaHMA M PENaKTHPOBAHWA NOKJIANOB M INPE3CHTALMi M HAaBBIKOB
KOPPEeKTHOTO COCTAaBTIeHUS GUOIHOrpaGuIeckoro onucaHus.

The discipline is devoted to the formation of doctoral students' skills in




writing academic texts, such as an essay, essay, annotations, literature
review, scientific articles, etc., skills in creating and editing reports and
presentations and skills in the correct compilation of bibliographic
descriptions.

Tannpay 6

oiisinma xommonerrrep / Komnonentol no Boidopy / OptionalComponents

Bipeyin Tanaay / Bei6pats onun / Choose one

BII TK
BI KB
BD EC

Kartsl nene
(UBHKACHIHAFEI
TOXIPHOEIIIK aaicTep
OKcnepUMeHTaIbHEIE
METOMbI B (PU3MKE TBEPHAOTO
Tena
Experimental methods in
solid state physics

5

JlopicTik  KypCTHIH JOKTOPAHTTPaZblH 3aMaHayM KaTThl [ieHe
(M3MKACHIHBIH SPTYPIi ACTIEKTiIEPIMEH, OHBIH ILIHAEe HETPUBHAIIBE
eMec KaTThl 3aTTap MEeH aTOM ©JIIIeM/IepiHiH HEICAHIAPHIHAA KBAHTTHIK
KyObUTBICTApMEH TaHBICYFa OarbiTTanFaH. Kypc coHpmaii-ak 3amaHaym
SNEKTPOHBIK KYPBUIFPUIAPABIH JKYMBIC ICTEY KaFWAallapblH, COHBIH
ilIiHAe CIMH-NONAPH3ALMSIAHFAH AANAIBIK-0CePiIi TPAaH3UCTOPIAPHBIL,
COHZaii-aK aifHaJIABIPy CEETONUONTAPEI MEH JlaseplepiH CUMaTTaiIbL.
JlekMOHHBIA KypC HamlpaBieH Ha O3HAKOMJICHHE HOKTOPAHTTOB C
PA3NHYHBIMM  ACTIEKTAMH COBPEMEHHOM (H3MKM TBEpPIOTO Tela,
BKJIIOYAss KBAHTOBbLIC SIBJICHMSA B HETPHBHAILHBIX TBEPHBIX Telax H
obBeKTax aToOMHOrO pa3Mepa. B  Kypce Taxke ONMCHIBAIOTCA
OPHHLMIB! PabOThl COBPEMEHHBIX 3JIEKTPOHHBIX MPHOOPOB BKIIFOYAs
CNMH-NOJIAPHU30BAHHEIE [OJICBHIC TPAH3UCTOPHL, a TAKXKE CIIHHOBBIE
CBETOLHOIKI U JIa3ephl.

The lecture course is directed to the doctoral studentwith different
aspects of the modern physics of solid body, including quantum
interpretations in nontrivial genetic bodies and atomic dimensions in
objects. The course also describes the principles of operation of
modern electronic devices including spin-polarized field-effect
transistors, as well as spin LEDs and lasers.

Karrsl nene dhusuxacey/
®uznka TBepAOTO TENA/
Solid state physics

BIT TK
B KB
BD EC

AxTyanbHele npodnemMsl
HaHOTEXHOJIOTH

HaHOTEeXHOIOTHSHBIH
@3eKTi Macenenepi

Current problems of
nanotechnology

Kypc HaHOTeXHONOTrMANApABIH Ka3ipri 3aMaHFBl  acleKTinepiHe,
npobiieManapelHa JXK9HE JaMyBblHA apHaNFaH ASPICTEP TOITAMACH
GonbIn TaGBIIAAEI. DNEKTPOHUKAIAFE], MEAUIIMHANAFE], SKOJOTHANArb]
HAHOTEXHOJIOTMAHBIH HETI3ri JKETiCTiKTepi, OHBIH ilNiHJe >KacaHmbl
HHTENIeKT, HaHOPOOOTHXHMKA, MAaKCaTThl [Jopl -I9pMeK JKeTKi3y,
HAHOCEHCOpIap, HAHOKAaTallW3, SHEprusd YVIIH HaHOMaTepuaizap,

KOMipTeKkTi HaHoMaTepwanpmap >keHe T.6. [apicrepmin 6ipi
HaHOTEXHONIOTHUIAP MCH  HAHOTOKCHKOJIOTHAHBIH  Kayimcizmiri
MacelleciHe apHaJIFaH.

Kypc nmpencraBmser coboii cepmio  JeKIwl, IOCBSIIEHHBIX

Hanorexuonorusnapapiy
ipremi Herizmepi/
OyHnaMeHTaTbHbIE OCHOBBI
HaHOTEXHOJIOTHiA/
Fundamental of
Nanotechnology




COBPEMEHHEIM  AaclieKTaM  COCTOSHMS, [po0lieM M pa3sBUTHA
HaHOTexHONoruii.  PaccMaTrpuBatoTCs ~ OCHOBHBIE  JOCTHIXKCGHHS
HAHOTEXHOJIOTHI B JJIEKTPOHUKE, MEIUIMHE, IKOJOTHH, B TOM YHCIE
HCKYCCTBEHHBIM MHTEJUIEKT, HaHOpOOOTeXHHKa, LeneBas JOCTaBKa
JIeKapCTB, HAHOSCHCOPHMKA, HAHOKATANW3, HAaHOMATepHalibl Jid
SHEPreTHKH, YIJIEpOJHBIE HaHoMaTepHansl W T.A. OnHa M3 JIeKLIHH
mocBdlieHa  mpoOneMe — 0Oe30maCHOCTM  HAHOTEXHONOTHH  H
HAHOTOKCHKOJIOTHH.

This course is a series of lectures on modern aspects of the state,
problems and development of nanotechnology. The main achievements
of nanotechnology in electronics, medicine, ecology are considered,
including artificial intelligence, nanorobotics, targeted drug delivery,
nanosensorics, nanocatalysis, nanomaterials for energy, carbon
nanomaterials, etc. One of the lectures is devoted to the problem of the
safety of nanotechnology and nanotoxicology.

2 cemecTp /2 cemecTp / Semester 2

KOO xomnonenTi / BY3oBckuii komnonenT / University component

BIT Fruteimu 3eprey omicrepi 5 Herisri AyHUeTaHBIMABIK >KOHE oJicTeMeNeNik MoceleNnep/li, COHBIH | ATOM SIPOCHIHBIH HYKJIOH

JKOOK | Metons!l Hay49HBIX imiHme FHUIBIM JaMybIHBIH 3aMaHayH Ke3eHiHAe maiiga OoJaThIH | XkKoHe KIacTepiik

BJABK | uccnenmopanumii MIOHAPAIHIK CHITATTaFbl MaceneNnep i, Taliaias skoHe KociOH KEI3MeTTe | KYPhIIBIMBL

BD UC | Science research methods naiifanaHausl. HyxsoHHas u knactepHas
AHan3upoBaTh OCHOBHBIE MUPOBO33PEHUYECKHE M METOIOJIOTHYECKHE | CTPYKTypa aTOMHOTO sapa/
npobJeMsl, B T.4. MEXIUCLMIUIMHAPHOTO Xapakrepa, ucciaenyemble B | Nucleon and cluster structure
HayKe Ha COBPEMEHHOM OJTalle €€ pasBUTHUA ¥ HKCHoib3oBath | of the atomic nucleus
pe3y/IbTaThl B NPOECCHOHATIBHOM ASATETFHOCTH.
Analyzes the main world outlook and methodological problems,
including cross-disciplinary ones, arising in science at the present stage
of its development as well as uses its results in professional activities.

KIT HaBoKypeUTbIMAApIB! 5 Hepic Kypchl NOKTOpaHTTapAbl SPTYpili AeHreiimeri Marepuainap Frinbivu 3epTTeynepain
XOOK | 3eprrey aaicrepi KYPBUIBIMBIH, COBJAaH-aK HAHOKYPBRUIBIMAAPABl KONZaHy calalapblH | oiCHaMachl MeH oficTepi/
I1X BK | Meroap!l HCcClieOBaHUS 3epTTeY OMICTepiH KOJJIaHA OTHIPHIN TAHBICTHIPYFa OarbITTaFaH. Metonmonorus ¥ METOABI
PDUC | manoctpykryp Bapneix  matepmanmmap FamaMmislk  OeHrele — MakpoZeHreiine, HAyYHOTO HCCNeNOoBaHus/

Methods for the study of MHKPOAEHICHAE »oHEe aToOMABIK JAeHreiime 3eprrenerin Oonanmel. | Methodology and methods of
nanostructures Conpaii-ax, tdpakrorpaduaABIK TaJJay b He Y1y scientific research

KOJIJAHBUIATHIHBIH, COHAAM-aK 3epTTeyre apHAIFaH Yiruiepre KaHmai
TaJanTap KOMBUIATBIHBIFBIH KapacThIpaabl.




JlexuwOHHBIN Kypc HANpaBli€H HAa O3HAKOMJIEHHWE IOKTOPAHTOB C
OCHOBHBIMM METOIAMH WCCIEfOBAHUA CTPYKTYPHl MATEpHAJIOB Ha
Pa3IMYHOM YPOBHE, & TaKkke 00nacTi IPHMEHEHUs HaHOCTPYKTYp. Bee
Matepuansl rnobaipHO OyoyT HCCleIOBaHHl Ha MaKpOYPOBHE,
MHKpOYpOBHE M Ha aToMHOM. Taike GyayT pacCMOTpeHBI IUIf ero
ucrone3yercss  ¢paktorpaduueckuii aHaNM3, a TaKKe KaKue
TpeOOBaHUA BEIABUTAIOTCS 00pasiiaM Wi HCCICAOBAHUH.

The lecture course is aimed at familiarizing doctoral students using
methods for studying the structure of materials at various levels, as
well as the field of application of nanostructures. All materials will be
globally researched at the macro level, micro level and at the atomic
level. It will also consider what the fractographic analysis is used for,
as well as what requirements are put forward for samples for research.

KII TK

I KB
PD EC

OCHOBBI paHAIAOHHOTO
MaTepHaIOBEIeHHUS 1
WOHHOM MoAHGHKALA
HaHOCTPYKTYp/
Fundamentals of radiation
materials science and ionic
modification of
nanostructures

Kype HOHIAY I CoyNeNIeHy AiH apTypmi TYpPiepiHiH
MaTepHalJapeIMeH, COHBIH iNNiHAe KYPBUIGIMAAPMEH OpEKEeTTeCY
Ke3iHzge OoyaThlH - TpOLECTEpHi  3epTreyre OarbITTAIFAH.
KypreuieMars! akaymapasiy naiina 60iTy jkaHe O0aH api 3BATIOIHANBIK,
HPOLIECTEPiH CHIIATTAYFa, ONapIblH GH3HKA XUMUWAIBIK KACHETTEPiHIH
e3repyine ocepiHe Haszap aynmapsutaael. J[lopictep TomTaMackl
panMalAIbIK MaTepHanTaHy CaaCHIHNarbl 3aMaHayH JKETICTIKTepi,
COHfla}l aK akaynap[slH Haiifa 0oy MeXaHH3MOEpiH XKSHE ONapIbIH
KUHETHKAChIH CHIIATTayFa OaFbITTanfaH MOZCNBACPAI KapacThIpyra
apHaIFaH

Kypc nHampaBneH Ha u3y4yeHHE [POIECCOB IPOTEKAIOMUX MPH
B3aHMOJEICTBUM Pa3IHYHBIX BHAOB HOHHM3HPYIOUICIO HM3JIYYEHHS C
MaTepyajaMd, B TOM 4YHCIe W HAHOCTPYKTYpaMH. BHuMaHue
yAENseTcsl OINMCAHHIO IPOLECCOB (GOPMHpOBaHHA H AaIbHEHINeH
IBOMIOLMM AChEKTOB B CTPYKTYpe, HX BIMAHHIO Ha W3MEHEHHE
GM3MKO-XUMHYECKHX  CBoMcTB.  I[uka  Jekumid  NOCBSILEH
PacCMOTPEHHIO COBPEMEHHBIX AOCTIKEHHI B OONMACTH paIHAlHOHHOTO
MaTepHAIOBEICHHS, a TAlOKe MOAEAM HAIpPABJICHHBHIM Ha OMHCaHHE
MEXaHU3MOB Je(eKTo00pa30OBaAHHS M MX KHHETHKY.

The course is aimed at studying the processes occurring during the
interaction of various types of ionizing radiation with materials,
including nanostructures. Attention is paid to the description of the
processes of formation and further evolution of defects in the structure,

Hanorexnonoruanapasy
ipreni Heriznepi/
DyHIaMEHTATbHEIE OCHOBEI
HaHOTEXHOJIOTHif/
Fundamental of
Nanotechnology




their influence on the change in physical and chemical properties. The
cycle of lectures is devoted to the consideration of modern
achievements in the field of radiation materials science, as well as
models aimed at describing the mechanisms of defect formation and
their kinetics.

8§ |KIITK

IIJT KB
PD EC

Keasukpucranmap 5
¢du3uKacel/
DU3HKa KBa3HKPUCTAILIOB/
Quasicrystal physics

IToH KBa3sWKpHCTANAAPABIH (HU3MKANBIK KACHETTEPIH JKOHE OJlapMeH
OaiinaHBICTEl KATTHI JEHENEpOl 3epTTey CanachbiHAarbl 3aMaHayH
sxeticTixTepali Kapactelpansl.  KeasukpucTanmap KYpPbUIBIMBIHBIH
epeKuIeNikTepiHe Kol KoHiN OeiHen.

JIMCIMIUIMHEL PaccMaTpUBaeT COBPEMEHHBIE JOCTIDKEHMs B o6macTu
HCCIEOBaHMH  (DU3WUECKUX  CBOMCTB  KBa3MKPHCTAUIOB U
POICTBEHHBIX MM TBEPHBIX TeJl. 3HAUWTENbHOE BHHMAaHUE YAENCHO
0cOGEHHOCTAM CTPYKTYPHI KBa3HKPUCTAILIOB.

Disciplines examines modern achievements in the field of research of
the physical properties of quasicrystals and related solid bodies.
Considerable attention is paid to the peculiarities of the structure of
quasicrystals.

KarTsl ieHeHiH KBaHTTHIK

¢msukacel, 1 6./KsaHTOBas

du3HKa TBEpHOTO Tela, 4.
1/Quantum Physics of Solids,

p.1

AKaJIeMUSITBIK KOMUTET OTBIPBICHIH/IA KapacTHIpEUIAsY PaccMoTpeHo Ha 3acelaHuH AKaJeMUYeCKoro KoMHUTeTa /
Considered at the meeting of the Academic Committee
Kyni / nara / date?4o4./3xartama / npotokon / Record Ne &
AK reparacrl/ Ilpencenarens L\lﬂ Chairman of the AC
Kabapaxumona I'.J1.
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