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1. PhD Program Overview

The of the

(hereinafter — EP) “Material Sciences” of the

goal educational program
Skolkovo Institute of Science and Technology
(Skoltech) is to prepare highly qualified
specialists in demand in the Russian and
international labor market for chemistry,
materials science, chemical materials science,
modern chemical production technologies,
and their applications in alternative energy
development, improved electronics and
electrical engineering, effective environmental

technologies, and Arctic exploration.

Chairman of the Program Committee —
Professor A.M. Abakumov, PhD of
Chemistry. Co-chairman of the Program
Professor O.L

Committee — Assistant

Shmatova, PhD of Chemistry.

Training is carried out in full-time.
Educational program is implemented under

the Federal State Requirements.

The nominal period of study is 4 years.

Based on the Charter of Skoltech and the
regulation "On the language of education at
the Skolkovo Institute of Science and
Technology", approved by the order of the

President No. 169 of 04.03.2024, training is

1. Onucanue NporpamMmbl

aCIMPAHTYPbI

Lenp oO6pazoBarenbHOM IporpaMMsl (ajiee —
OIl) «Hayku o marepuanax» CKOJIKOBCKOTO

MHCTUTYTa HayKu U TexHojoruil (Ckonrex) —

IOATOTOBKA  BBICOKOKBAJIN()UIIMPOBAHHBIX,
BOCTpEOOBaHHbIX ~ HAa  POCCHUHCKOM  H
MEXIYHApOIHOM PBIHKE Tpyaa,

CHEIMAJIUCTOB B 00JacTH XHMHH, HayK O
Mmarepuaax, XUMHUYECKOTO
MaTepualoBECHMS, COBPEMEHHBIX

IMPOU3BOJACTBCHHBIX XUMHNYCCKUX TEXHOJOTHI

" UX  TPUIOKEHWH B pa3BUTHH
QIBTEPHATUBHBIX ~ WCTOYHHWKOB  DHEPTHH,
COBEpPILIEHCTBOBAaHUU ANIEKTPOHUKH,
IEKTPOTEXHUKHU u 3P PEKTUBHBIX

IIPUPOAOOXPAHHBIX TEXHOJOTHM, OCBOCHUH

ApPKTUYECKOTO PErHOHA.

Ipencenaresi> MporpaMMHOr0 KOMHTETA —

K.X.H., mpopeccop  AbakymoB  A.M.

Co-npencenarennb NMPOrpaMMHOI0
KOMHTEeTAa — K.X.H., CTapIINi IpernoiaBaTelib

IImaroBa O.U.

OO0yueHue oCcyIecTBIIETCS B O4HOM (hopme.
[Iporpamma peanmsyercs B COOTBETCTBUHU C
denepanbHBIMU rOCyIapCTBEHHBIMU
TpeOOBAHUSIMU.

HopmarusHslit cpok 00yueHus — 4 roaa.

Ha ocnoBanmm VYcraBa Ckonrexa U
nonoxkeHus: «O  s3pike  oOpa3oBaHMS B
CKOJIKOBCKOM UHCTUTYTE HayKHU u
TEXHOJIOTHI»,  YTBEP)KICHHOTO  IMPHUKA30M



conducted in English.

Persons with higher education are allowed to
enter the postgraduate program: qualification
of a specialist or master in the field of
chemistry, physics or materials science.
Applicants who did not receive English
language instruction at their previous level of
education must demonstrate a high level of
English language proficiency during the

selection process.

In case of completion of the PhD program
under Federal State Requirements (hereinafter
— FSR) the PhD student who successfully
passed the Thesis Final Review is awarded a
certificate on completing the doctoral program
and official statement on the compliance of
the PhD thesis with the criteria established by
Federal Law of August 23, 1996 No. 127-FZ
"On Science and State Scientific and
Technical Policy" (hereinafter — Federal Law
No. 127-FZ). The PhD student who failed the
Thesis Final Review with recommendation for
the defense receives an academic transcript
and an official statement on the
non-compliance of the PhD thesis with the
criteria established by Federal Law No

127-FZ.

Graduates of the program are in demand in a

wide range of organizations: manufacturing

Pexropa Nel69 ot 04.03.2024 rona,
o0OyueHHe MPOBOAUTCS HA AaHTIIMKUCKOM SI3BIKE.
K ocBoenuto mporpaMMbl acUpaHTYpPHI

JIOMYCKAalOTCs  JIMIa, HMEIOIINE BBICIIEe
oOpa3oBaHMe: KBATU(PHUKALMIO CHEIHATUCTa
WIM Maructpa B 00NacTH XUMHUHU, GU3UKU HITH
MarepruaIoBeICHUSI. Kanaunarer, HE
NPOXOAMBIIME OOyYeHHS Ha aHIIUHCKOM
SI3bIKE Ha TPEBIIYIIEM YPOBHE 00pa30BaHMUs,
JIOJDKHBI TIOATBEPAUTH B Mpolecce oTbopa

BBICOKHI YPOBEHb BIIAJICHUS aHIVIMICKAM

S3BIKOM.
[Io pesynsraram OCBOEHHS MPOIPAMMBI
acrupaHTypel  comtacHo  DenepanbHbIM

TOCYIapCTBEHHBIM TPEOOBAaHUSAM AaCIHPAHTY,

YCIHEIIHO npouieiemMy UTOTOBYIO

aTTeCTallMio, BBINACTCS CBHJIETENBCTBO 00
OKOHYAHHUU aCIUPAHTYpPbl U 3aKJIIOYEHHE O
COOTBETCTBUU

JUCCEepPTAllMd  KPUTEPUSIM,

YCTAHOBJICHHBIM B COOTBETCTBUH  C
®denepaabHbIM 3aKOHOM OT 23 aBrycta 1996
No 127-®3  "O

roga HayKe n

roCyAapCTBEHHOM HAy4YHO-TEXHHUYECKOMN
nommtuke" (manee - denepanbHbIA 3ak0H No
127-®3). AcnupaHTy, HE NpOUISAIIEMY
UTOTOBYIO aTTECTAIIHIO, BBIACTCS crIpaBka 00
OCBOCHUHU MPOTPaMMbl M TOATOTABIUBACTCS
3aKJIIOYeHHe, cojeprkaliee HHGOPMAIUI0 O
HECOOTBETCTBUU JIUCCEPTALUUA KPUTEPUSIM,
ycTaHOBJIEHHbIM DefepanbHbIM 3aKOHOM No

127-®3.

BolnyckHUKH TporpaMMbl BOCTPEOOBAaHbBI B

caMOM IHPOKOM  CIICKTPEC OpFaHH3aHHI>'IZ



enterprises in the chemical, metallurgical and
energy sectors, enterprises and innovative
companies  producing components  of
electronic and electrical systems, development
and manufacturing companies of vehicles,
autonomous generation sources and energy
storage devices, research departments of large
industrial companies, research and consulting
organizations, innovative start-ups, public
sector, etc. Employers for graduates are:
universities subordinate to the Ministry of
Science and Higher Education of the Russian
Federation, institutes and research centers of
the Russian Academy of Sciences, the
Ministry of Economic Development of the
Russian Federation, the National Technology
Initiative Project Support Fund, startups -
residents of the Skolkovo Foundation, Central
Scientific Research Center "Cyclone", State
Corporation CJSC
Inspection of the UES", PJSC Severstal, PJSC
UEC-Saturn, JSC  Uralelement, PJSC

KAMAZ, OJSC VNIIZhT, State Corporation

"Rosatom", "Technical

Russian Highways, Scientific and Technical
Center of JSC UAC, OJSC RusHydro,
Prometey Central Scientific Research Institute
Of Structural Materials, NRC OJSC "Russian
Helicopters", Scientific Research Institute —
Federal Research Centre for Projects
Evaluation and Consulting Services, OJSC
"Inter RAO UES", LLC Scientific Research
Center "IRT", OJSC "Gazprom Neft STC",
OJSC RSC "Energia", InEnergy Group of

Companies, LLC NPO QuintTech, NTO

IMPOU3BOACTBCHHBIC MMpEAIIpUATUA

XUMHYECKOTO, METaJTyprudecKoro "
SHEPreTUYECKOr0 CEKTOPOB, MPENNpPUITHS U
MHHOBAIIMOHHbIE KOMIIAHUH IO IPOU3BOJCTBY
KOMIIOHEHT ANIEKTPOHHBIX "
IIEKTPOTEXHUUECKUX CHUCTEM,

KOMHaHHH-pa3pa6OTqHKH U HOPOU3BOAUTCIIN

TPAHCIOPTHBIX CPEACTB, aBTOHOMHBIX
UCTOYHUKOB  TE€HEepalluh U  YCTPOMCTB
XpaHEHHS IEKTPOIHEPIUH,

HCCICAOBATCILCKUEC NOAPA3ACIICHUSA KPYITHBIX

MIPOMBIILICHHBIX KOMITaHUM,
HAy4YHO-UCCIIEA0BATEIbCKHE H
KOHCaJITHHTOBBIC OpraHu3alui,
WHHOBAI[HOHHBIC KOMITaHUHU-CTapTaIlbl,
roCyapCTBEHHBIN CEKTOp i T.1.
PaboTonmarensamu TS BBIITYCKHHKOB
SBIAIOTCA - BY3BI, DOABEIOMCTBEHHEIC
MuHuctepcTBy HayKu u BBICIIICTO
o0Opa3oBaHUs PO, HNHCTUTYTHI "
uccleoBaTenbCckue  HeHTpel  Poccuiickoi
aKaJieMHH HayK, MuUH3KOHOMpPa3BUTHUSA
Poccun, ®oHx  moOANEpKKUM — MPOEKTOB
HamuonanpHOM TEXHOJIOTMIeCKOM

HHUIOHUATUBBI, CTApTaIlbl — PE3UICHTLI (DOHI[a

CxoJKkoBO, IIHHU «ukmon», I'K

«Pocarom», 3A0 «Texuuueckas MHcrekus
EDCy, ITAO ITAO
«OJIK-Carypn», AO «¥Ypamnement», [1AO

«CeBepcranby,

«KAMA3», OAO «BHUMXT», I'K
«Poccuiickue  aBTOMOOWJIBHBIE — JOPOTHY,
HTII OAO «OAK», OAO «Pycl'umpo»,

OI'VII HHUU KM «IIpomereit», HUL[ OAO

«Bepronerst  Poccum», @OBI'HY HHNU



IRE-Polus and other organizations.

PUHKIID, OAO «Hutep PAO E3C», OO0
HULL «PT», OAO «I'azmpom nepts HTLY,
OAO PKK «Dueprus», I'pynma xommanuii
NuBuepmxu, OO0 HITO «KBuntTex», HTO

«P3-ITontocy u apyrue opraHu3anyi.



2. Description of the Professional
Activity of Graduates

2.1. Areas of professional activity

Professional activities of the PhD graduates
of the "Materials Science and Engineering"
program include the fields of science, high
technology, and chemical education, covering
a set of problems in theoretical and applied
chemistry, including physical chemistry, as

well as related natural science disciplines.

2.2 Objects of professional activity

New substances, chemical processes, and the
general patterns of their occurrence, scientific

problems of an interdisciplinary nature.

2.3 Types of professional activity

As part of the development of the
postgraduate program, graduates can prepare
for solving the following types of professional

tasks:

- research activities in the field of

chemistry and related sciences;

2. XapakrTepucTuka
npodeccuoHaIbLHOM

ACATCJIbHOCTH BLINYCKHHUKOB

2.1. ObsnacTu npodeccnoHaIbHOM

AeATEeJIbHOCTH

[Tpodeccronanphas JESTENBHOCTh
BBIITYCKHUKOB aCIHUPAHTYpPBI
nporpaMmsl «Hayku 0 MaTepuanax»
BKJIIOYaeT  cdepsl  HAyKH, HAYKOEMKHX

TEXHOJIOTUA M XMMHUYECKOTO 00pa30BaHus,

OXBAaTbIBAIOIINE COBOKYITHOCTb 3a7a4
TEOPETUYECKOW U NPUKIAJHOW XMMUH, B T.4Y.
¢buznueckoil XMMHH, a TaKXKe CMEXHBIX

CCTCCTBCHHO-HAYYHbIX OUCIHILINH.

2.2 O0beKTHI NPOodeccuoHATbHOI
JAeSITeJIbHOCTH

HOBBI@ BeI€CTBA, XUMHUYCCKHUEC HpOHGCCI)I u
0011e 3aKOHOMEPHOCTH UX TPOTEKAHMUS,
Hay4YHBIC 3a7]a41 MEXIUCITUTUTMHAPHOTO

XapakTepa.

2.3 Buasl npogeccuoHaJIbHOM
AesATeTbHOCTH
B pamKax OCBOCHHS IIPOrpaMMbI
ACHIHUPAHTYPbI BBIITYCKHUKHA MOT'YT TOTOBUTLCA
K  pEIIEHUI0

3aMa4  mpodeccuoHaNbHOM

ACATCIIbBHOCTH CICAYIOIIUX BUJIOB!:

- HAy4YHO-HCCIIEA0BATEIbCKAs
JIEATEIBPHOCTh B O0JIACTH XAMHH U

CMCKHBIX HAYK;



- teaching activities in the field of

chemistry and related sciences.

3. Competences of the Graduate

As per Skoltech Policy "On the Doctor of

Philosophy = Degree  (PhD)  Programs,

implemented  starting from 2022/2023
academic year" all Skoltech PhD graduates

should form the following competencies:

1) conceive, plan and conduct
original research work relevant to
society, with integrity and at a high
standard, and demonstrate
leadership skills and foresight for
the near-term or medium-term
practical impact of his or her

research;

2) make an original contribution to

knowledge through structured
reasoning and the application of

the scientific method;

3) demonstrate mastery of the
academic domain of his/her
research, including  pertinent

- [penogaBaTCiibCKass ACATCIIBHOCTb
B 00IaCTM XUMHH H CMEXKHBIX

HayK.

3. KomneTreHUMH BBINTYCKHUKA

B coorBerctBuu ¢ IlonoxkeHuem 00
o0pa3oBareIbHbBIX mporpamMmmax,
peamusyembix B Ckonrexe HayMHas C

2022/2023 y4eOGHOTO Tona, BCE BBIMYCKHUKH

porpamMmm aCIUPaAHTYPBI JIOJDKHBI
chopMUpOBaThH CIIeTYFOIIUN Habop
KOMIIETEHIIUH:

1) ¢opmynupoBaTh TeMy YHHUKaJIbHOIO
Hay4YHOT'O HCCIIEIOBaHMS,
OTBEYAIOIIEro 3ampocaM OOIIeCTBa,
IJIAHUPOBATH u BBIIIOJIHATH
HAy4HO-HCCIIEIOBATEIbCKYI0  paboTy,
MNPpUACPKUBAACH BBICOKUX CTAHAAPTOB
n OTHYCCKUX IIPUHIHUIIOB,
JEMOHCTPUPOBATh JTUAEPCKUE
Ka4yeCcTBa, OLICHMBATh NPUMEHUMOCTD
pe3yJIbTaToB HCCIIEIOBaHMI B
KpaTKOCPOYHOW M CpPEAHECPOYHOU
MEPCIEKTUBAX;

2) BHOCUTb BKJAJ B Hay4Hble 3HAHHSI
IMyTCM IMPUMCHCHUA HAYYHBIX MCTOIOB
HUCCJIICJOBaHUA n BBICTpanMBaHHA
CTPYKTYPUPOBAHHOW apryMEHTallNH;

3) MpOnEeMOHCTPUPOBAaTh MAaCTEPCTBO B
obnacTu

HUCCICAOBaHMAA, BKJIO4ad

3HaHUC  TCOPHU, METOAOJIOTHHN H



theory, methodology, and scholarly

HAay4HOW JIMUTEPaTypBhI;

literature;

4) appreciate the social, 4) y4uTHIBAThH COIMAJTHHBIH,
environmental,  business, and DKOJIOTHYECKHH, JIeJIOBOM n
ethical context of his or her 9TUYECKUI KOHTEKCT IPU MPOBEACHNUN
research, as well as gain contextual HAy4YHOTO HCCJIEIOBAaHMS, a TaKxke
knowledge outside his or her pacmMpsATe 3HAHUS 33 TIpeaeiIaMu
primary field of learning; OCHOBHOM 00JIaCTH UCCIICOBAHMS;

5) demonstrate the ability to frame 5) IeMOHCTpUPOBATh CIOCOOHOCTH
research in the context of MPOBOJUTH HCCIEAOBAHUE C YIOPOM
applications and identification or HAa  TPaKTUYECKOE  TNPUMEHEHHE,
creation of potential markets; OpPUCHTHUPYSACh HAa TOWUCK  W/WIH

CO3JJaHHE TIOTCHIIMAIBHBIX PHIHKOB;

6) think analytically and 6) aHAJIWTUYECKU MBICIUTh U  OBITH
communicate the results of his or CIOCOOHBIM ~ JTOHOCUTH  PE3YJITAThI
her research to both expert and CBOUX HACCIIEIOBAHUI KaKk [0
non-expert audiences; CICIIUAIMCTOB, TaK u bi (o)

HECHEIHaJNCTOB;

7) demonstrate and apply 7) NEeMOHCTpUpOBaTb W  TPUMEHSTH
pedagogical proficiency; MeJarOrM4eCKre HABBIKH;

8) work together with other people 8) pabortarb Kak B KOMaHAEe, TaK U
and work independently; CaMOCTOSITENIBHO;

9) demonstrate leadership capacity 9) TpOSIBIATH TUACPCKHUE CTIOCOOHOCTU B

for technological innovation.

obnmactTu pa3pabOTKU W BHEAPEHUS

MHHOBAIIMOHHBIX TEXHUYECKHUX
peuieHui.
3.1. On top of the mentioned-above 3.1. [Tomumo BBIIIICTIEPEUNCIICHHBIX

competencies, graduates of PhD Program in

should

KOMIIETEHLUH, y BBITYCKHUKOB acCIUPaHTYyphl

Materials Science and Engineering JOJDKHBI  OBITH C(HOPMUPOBAHBI  CIIEAYIOIIHEC

form the following competencies: KOMIIETEHITUH:

1) The ability to be fluent in various 1) CrnocoOHOCTH ~ CBOOOTHO  BIIAJCTh

sections of chemistry and related pa3IMYHBIMH  pa3ieliaMd  XUMHU U

natural science disciplines necessary CMEXHBIX ©CTECTBCHHO-HAYYHBIX



2)

3)

4)

to solve research problems in the field

of  physical  chemistry.  Deep
understanding of the nature of the
materials and chemical compounds
used in research, as well as the
physical and chemical aspects of the
and technologies

processes being

implemented.

Readiness and experience in using
modern research equipment to solve
current problems in the field of
physical chemistry and related natural

science disciplines.

The ability to identify and study

physical and chemical transformations

occurring in objects during their
production, processing and
modification; plan and conduct
complex studies using a set of
complementary  theoretical and
experimental methods, conduct a
comprehensive analysis and

interpretation of the results obtained.

Readiness to develop educational and
methodological support for disciplines
(modules) under the guidance of a

more highly qualified specialist or

2)

3)

4)

JHUCLIMIIINH, HCO6XO,ILI/IMBIMI/I JJIA

pPCUICHUA Hay4YHO-HUCCJICA0BATCIILCKUX

3amad B oOmactu (PU3MYECKON XUMHH.

I'my6oxoe IMOHUMAaHHUE MIPUPOJIBI
HCIIONIb3yEeMbIX B HACCICAOBAHUAX
MaTepraoB u XUMHYECKUX
COEIMHEHHUM, a TaKKe
(DMBUKO-XUMHYECKIX aCIICKTOB
pean3yeMbIX MPOIECCOB u
TEXHOJIOTHiA.

I'0TOBHOCTP M OIIBIT HCIIOJB30BaHUS
COBPEMEHHOT'O

HAYYHO-HUCCIIEAOBATCIBCKOI'O

obopynoBaHus VIS peleHus
aKTyaJbHBIX  3a7ad B  oOmactu
GU3MUECKO XMMHHM ¥ CMEXKHBIX

C€CTCCTBCHHO-HAYYHbIX TUCHUILINH.

CrocoOHOCTh BBISABIATH W U3y4yaTb

(1)I/I3I/I‘-IGCKPIC u XUMHUYCCKUEC
OpeBpaliCHus,  MPOTEKAIOIIUEe B
o0beKTaX MpH HUX  [OJYyYCHUH,
o0paboTke u MoaupuKanuy;
IJIaHUPOBATh n IMPOBOAUTH
KOMIUIEKCHBIE HCCIIe/I0OBaHMS,

IpUMEHSsT Ha0Op KOMIIEMEHTapHbIX
TEOPETUUECKUX u
JKCIIEPUMEHTAIIBHBIX METOJI0B,

IIPOBO/IUTH BCGCTOpOHHI/II\/II dHalInu3 "

WHTEPIPETAIHIO MOJTYYCHHBIX
pE3yIaBTATOB.
l['oroBHOCTB K pa3paboTke

y4eOHO-METOINYECKOTO O00eCIeUeHUs

JIIUCIAIUINH (Momymeit) oz
PYKOBOJCTBOM  CHEIHaluCTa Oojee
BBICOKOM KBaITM(hUKALUN AN



independently.
5) Preparation and publication of
scientific articles in the field of
chemistry and related natural sciences

in leading international journals.
Matrix of competences 1is presented in

Appendix 1.

4. Program Structure

The development of the program is carried

out in accordance with federal state
requirements and Skoltech local policies and
regulations. The structure of the program
includes three components: a scientific
component, an educational component and a
final assessment. Mastering the postgraduate
program is carried out by postgraduate
students according to an individual study

plan.

CaMOCTOSITEJILHO.
5) IloaroroBka u MyOIMKaLUs HAYYHBIX
cTarel B 001acTH XMMHUH U CMEXKHBIX
€CTECTBEHHO-HAyYHBIX TUCLMILIVH B

BEAYIINX MEXIyHAPOAHBIX )KypHaIax.

Marpuna KOMIIETEHLIMM IIPEJICTaBICHA B

[Tpunoxenun 1.

4. CTpyKTYpa NporpaMmsl

Pa3paboTka mporpaMMbl OCYIIECTBISICTCS B

COOTBETCTBUH C benepanbHbIMU
roCyAapCTBEHHBIMU TpeOOBaHUAMHU u
JOKAJIbHBIMM  TPAaBOBBIMU  aKTaMU U
npaBunamu  Ckonrexa. B crpykTtypy
IIPOrpaMMbl  BXOZAT TPU  KOMIIOHEHTA:
Hay4YHBId, 0O0pa3oBaTENbHBIA M HUTOTOBas
arTecTalus. OcBoenue IIPOrpaMMbl

aCIHUPaHTYpPhl OCYIIECTBISETCS aCIUPAHTAMU

110 UHAWBUAYAJIbHOMY IUJIAHY.

Crpykrypa O0pa3zoBarennHoii nporpammsl PhD / Doctoral program Structure



uemeHT OOpa3oBarenbHoii nporpammel PhD / Doctoral

O0s13aTeJbLHBIN /

program Element Compulsory
Hay4nbiii komnonent / PhD Thesis Research
Hccnenoanns no teme dAuccepranuu / PhD thesis Research +
Oopa3oBareabHblii KoMnoHeHT / Coursework
MeTtonoaorusi HaydHoro uccijenosanusi / Research Methodology +
Kypcsbl no ocHoBHO¥ npeaMeTHoii o6aactu / Advanced +
Major-Field courses
Oo6mme kypcenl / General doctoral courses +
Ucropus n puiaocodpus naykn. Kanauaarckmii 3x3ame / +
History and Philosophy of Science. Candidate Exam
Anrnuniicknii si3bik. Kangunarckuii 3x3amen / English. +
Candidate Exam
®akyasTraTuBel / Optional courses -
Kypcehl 1o nHHOBaUMAM U NPeANPUHUMATEIbCTBY / +
Entrepreneurship and Innovation courses
Ienaroruyeckas npaxktuka / Pedagogical Experience +
Yr1Bepxkaenue miana gucceprauuu / Thesis Proposal Defense +
KBaimndukanuonnsiii 3x3amen / Qualifying Exam +
E:xeronnas arrecrauus / Annual Progress Review +
Jonoanurtennnas arrecranus / Additional Progress Review +

Hrorosas arrectanus / Thesis Final Review

Hrorosas arrecranu / Thesis Final Review




Scientific component:

PhD Thesis Research, which prepares the
graduate student for independent scientific
activity and is the main component of the PhD

educational program.

Educational component:

Research Methodology examines the basic
methods and practices of scientific research in
the subject area, as well as general issues of
scientific activity, including standards of
integrity and ethics, practical skills in writing

articles and grant applications, etc.

Advanced Major Field Courses provide an
opportunity for in-depth study of a specific
scientific field and are aimed at preparing for
candidate scientific

passing exams in

specialties.

General courses address questions on general
problems of "History and Philosophy of
Science" and prepare for practical knowledge
of "English" for participation in various forms
of international scientific exchange. General
courses include the courses “History and
“English”,

Philosophy of Science” and

intermediate  certification of which is

equivalent to passing the corresponding

Hay4Hblil KOMIIOHEHT:

HUccnenoBanne 1mo TeMe AUCCepPTAllUU,

KOTOpOE TOTOBUT acriupaHTa K
CaMOCTOATEIbHOM HAy4YHOW NESITEIBbHOCTH U
COCTAaBIIAIONIECH

SABJIACTCA OCHOBHOM

oOpa3oBarenbHOi nporpammsl PhD.

Oo0pa3oBaTe/ibHblii KOMIIOHEHT:

MeTogo10rusi  HAYYHOI0  HCCJIEOBAHUSA
paccMaTpuBaeT  OCHOBHBIE  METOIBI |
MPaKTUKKA  HAy4YHOTO  HCCJIEJOBAaHHUS B

mpenIMeTHOW o0nacTh, a Takxke oOuue
BONIPOCHI HAYYHOW NEATEIHHOCTH, BKIIOYAS
CTaHIapPTHI YEeCTHOCTH 51 STHKH,
MPAKTUYECKUEC HABBIKA HAIMCAHWUS CTaTed U

3as4BOK Ha I'PAHTHI U T.A.

Kypcbl 1o 0cHOBHOI mpeaMeTHOH 00J1acTH
JAI0T BO3MOXKHOCTh YTIIYOJIEHHOTO H3yYEHHSI
KOHKPETHOM HaydyHOUH 00JIaCTU M HANpaBIIECHBI
Ha TOATOTOBKY K

cladye KaHIUIATCKAX

9K3aMCHOB IO HAYYHBIM CIICHUAJIBHOCTAM.

OO0mme Kypcebl 3aTparvBalOT BOMPOCHI IO
obmuM mpobiaemaM ¢uaocopun M UCTOPUU

HayKH, a TaKXE OAroTaBJIMBaIOT K

IMPAKTUYICCKOMY BJIAACHUIO AHTIIHICKAM

SI3BIKOM JUISL y4acTUsl B Pa3IMYHBIX (opmax
MEXIyHapOHOTO HaydHoro oOmena. OOrmiue
Kypchl  BKJIIOYAOT Kypchl «Mcropuss u
dbunocopuss HayKm» U «AHDIMHUCKUN S3BIKY,
MIPOMEIKYTOYHASI

arTecranuui KOTOPBIX



candidate's exam.

Entrepreneurship and Innovation courses
promote the formation of entrepreneurial
thinking and the implementation of strategies
for the commercialization of research and

start-up projects of graduate students.

Pedagogical Experience prepares the
graduate for practical teaching activities and
includes a brief theoretical training and
practical experience as a course teaching

assistant.

The Thesis Proposal Defense is a
compulsory element of the Doctoral program,
whereby a PhD student defends a PhD thesis
proposal before the Individual Doctoral

Committee.

A PhD student should defend his/her PhD
thesis proposal within 2 (two) years after the

enrollment into the Doctoral program.

The Qualifying the

skills

exam aSSESSEes

knowledge and of a postgraduate
student in the field of his research activities
and is equated to a candidate's exam in a

specialty.

NPUPABHUBACTCA K CHAA4YC COOTBCTCTBYIOLICTO

KaHIUJaTCKOI'o 59K3aMEHa.

Kypcsi no HHHOBAIUAM U

NnpeInpuHUMATEIbCTBY CIOCOOCTBYIOT
(hopMHpOBaHHUIO MpeIPUHUMATEIHCKOTO
MBIIIJICHUSI W pead3allid CTPAaTerwii 1o
KOMMeEpPIHaIU3aUN UCCIIEI0BAHUM u

cTapTar- MpOeKTOB aCITUPAHTOB.

Ileparornueckas NMPaKTHKA
MOATOTaBINBACT BBIITYCKHUKA K
MPAKTHYECKOU MeJaroruuecKom
JIeATEeIILHOCTU M BKIIOYAET  KPaTKylo

TEOPETHUYECKYIO ITOATOTOBKY M ITPAKTUYECKUI

OIIBIT B KAQYE€CTBE aCCHUCTCHTA IIPCIIoaaBaTCIIsd

Kypca.
YTBepKaeHue nJia"a AMCCePTALUHU
ABJIACTCA 00s13aTENLHBIM SJICMCHTOM
ObpaszoBarenpHOl  mporpammsl ~ PhD, B
paMKax  KOTOpOro  AcCHHUpaHT  JOJDKEH
3amuTHTh  TaH  Jlucceprammm  mepex
WuauBuayanbHBIM —~ KOMHTETOM. ACHHMpaHT

o0s3aH  3amMTUTH IulaH Jluccepramuu B
TedeHue 2 (AByX) JIET C AaThl 3a4UCIICHUS HA

O6pazoBarenbHyto nmporpammy PhD.

KBanupukaumoHHbIH JIK3aMeH OILICHUBAET
3HaHUS W HABBIKM acTHMpPaHTa B OOJACTH €ro
HAy4HO-HUCCIIEI0OBATEIICKON JEATEIIBHOCTU U
MPUPABHUBAETCS K KaHAUJATCKOMY 3K3aMEHY

10 CIICIIHAJIBHOCTH.



The Annual and Additional Progress

reviews evaluate the results of the

postgraduate students’ work during the course
of the program and provides
recommendations for the implementation of
an individual plan. Evaluation of the quality
of the research conducted and the results
achieved by the postgraduate student is the
basis for making a decision on the
continuation of the postgraduate study in the

PhD educational program.

Electives (Additional courses at the choice
of a graduate student) - from 0 to 60 ECTS

credits.

The Thesis Final Review

The Thesis Final Review a procedure that

certifies the PhD student’'s successful
completion of the Doctoral program and
assesses the readiness of the PhD thesis to be
recommended for the PhD Thesis Defense.
The modalities of the defense are organized

following the regulations of Skoltech.

Skoltech  provides students with the
opportunity to work on a joint research
project between Skoltech and an industrial

partner during PhD studies.

The structure of the PhD industrial path

generally corresponds to the structure of

Skoltech  Doctoral program. The key

Bo Bpemsi exeromHod arrecTanMM M
JAOTMOJHUTEIBLHON aTTeCTAMU OLICHUBAIOTCS
pe3ynbTaThl pabOThl aclUpaHTa 3a TOA |
JAlOTCS  PEKOMEHJAlMU MO0  pealu3aluu
WHANBUAyaNbHOrO TiaHa. OlleHKa KayecTBa
MPOBEICHHOIO UCCJIEIOBAHUS U IOCTUTHYTHIX
acrpaHTOM pe3yJIbTaToOB SBIICTCS
OCHOBaHHWEM [UIsl TPUHATUS pEHICHHUs O
MPOAODKEHUN OOy4YeHUs B aCHUpPAHType IO

oOpa3oBarenbHOil nporpamme PhD.

dakyabTaTtuBbl (JlonmosHuTe/IbHBIE KYPCHI

1o BoI0OOpy acnupanTa) — ot 0 1o 60 3.e.

HTorosas arrecranus

HroroBasi arrecrammsi - 53TO NpOLEAYpa,

YIOCTOBEpSIIOIIasi ~ YCIICIIHOE  OCBOCHHE

AcnupantoM OO6pa3oBaTebHON MPOrpaMMbl
PhD "u OLICHHUBAIOIAs BO3MOYKHOCTE
pekomenaauuu ero Juccepranuu k 3amure.
®dopma

3allUThI OpraHn30BaHa B

COOTBCTCTBUH C PECIIIaMCHTOM Cxounrexa.

Ckonrex PEIOCTaBIISET CTYIIEHTY
BO3MOXXHOCTb PabOTBHl HaJl COBMECTHBIM
Hay4HO-UCCIIEI0BATEIbCKUM IIPOEKTOM
MCKIAY CKoJTeXoM n HHAYCTpHUAJIbHBIM
mapTHepoM BO  Bpemst  oOyyeHHs IO
WHIyCTpHAIbHOU TpaekTopun PhD.

B JTAHHOM ciydae CTpYKTypa



difference of the industrial PhD path is a

peculiarity of a coursework component.

5. Conditions of the Educational
Program

Skoltech fulfills the requirements stated in
FSER related to conditions for the PhD

program implementation, including: 1)
requirements for logistics, educational and
methodological support, 2) staff conditions

for the PhD program implementation.

5.1. Logistics, educational and

methodological support.

5.1.1. Skoltech grants a PhD student an access
to research infrastructure in accordance with

the PhD program and individual study plan.

5.1.2. Skoltech provides a PhD student with
individual access to the institute's information
system and learning environment via the

Internet.

UHAyCTpUaIbHOW Tpaektopun PhD B nenom
COOTBETCTBYET CTPYKType

Ckourexa.

IporpaMm
aCIHUPaHTYpPBI Cy1iecTBeHHOE
OTJIMYKME WHIYCTpUalbHON Tpaektopuu PhD
3aKJII0YAETCs B 0COOEHHOCTAX

00pa30BaTeIbHOr0 KOMIIOHEHTA.

5. YcnoBus peanusanuu nporpaMmmal

Ckonrex BBIITOJIHSAET TpeboBaHus,
YCTaHOBJICHHBIE OI'T K YCIIOBUSM
peanuszanuu IporpaMmm aCIIMPAaHTYPBHI,

KOTOpbIe BKJIIOUAlOT B cedst 1) TpeOoBaHUS K
MaTepUaJIbHO-TEXHUIECKOMY 5
y4eOHO-METOINYECKOMY OOecCIeueHuto, 2) K
KaJpOBbIM YCIIOBUSIM peaU3alli MPOrpaMM

acIHUpPaHTYPBHI.

5.1. MarepuanbHO-TEXHUYECKOE u

y4eOHO-METOIn4YecKoe 00ecreueHne

5.1.1. Ckonrex obecnieyuBaeT acHUPAHTY

JNOCTyIl K Hay4YHO-HUCCIIEI0BATEIIbCKOM
UHPPACTPYKTYype B COOTBETCTBHHU  C
IpOrpaMMon acCIUPAHTYPbI u

WHAUBUAYaAIbHBIM IJIAHOM PabOThI CTY/IEHTA.

5.1.2. Ckontex oOecrieunBaeT acHUpPaHTy B

TCUCHUC BCETO nepuoaa OCBOCHHA

IIPOrpaMMBbl aCIIUPAHTYpPbl MHIWBUIYaJIbHBIN
JOCTYyIl K NIEKTPOHHOU

1H(pOpPMaIIMOHHO-00pa30BaTeIbHOM cpene



5.1.3. Skoltech provides a PhD student with
access to educational and methodological
materials, library funds and library systems,
as well as information systems, professional
databases, related to the PhD Program and
individual study plan.

5.1.4. The Skoltech information system and
learning environment provide a PhD student
with access to all electronic resources that
accompany the research and educational
information on the

processes, including

intermediate  attestation and assessments

results indicated in the individual study plan.

5.1.5. The standard for providing educational
activities with educational publications is
determined based on the calculation of at least
one educational publication in printed and
(or) electronic form, sufficient for PhD
program, for each PhD student in each

discipline included in the individual study

plan.

OpraHu3aluu IIOCPENCTBOM
UH(OPMAITMOHHO-TEIIEKOMMYHUKAITHOHHOM

cet "UuTepuer".

5.1.3. Ckonrex obOecneunBaeT acIUpPaHTy
I0CTyI K y4e0HO-METOMYECKUM
MarepuaiaMm, OHOMMOTeYHBIM (OHIAM W

OMONIMOTEYHO-CIIPABOYHBIM ~ CHCTEMaM,  a

TaKxKe UH(GOPMAIIMOHHBIM,
HMH(OPMAITMOHHO-CIIPAaBOYHBIM cucTemam,
npodeccuoHanbHBIM 0a3aM [TaHHBIX, COCTaB
KOTOPBIX OMNpENENIeH AaHHOW IPOrpaMMou
aCIHUpPaHTYphl M HHIUBUAYAJIbHBIM ILIAHOM

paboTHI.

5.14. OneKTpoHHAas

nH(OpPMaIMOHHO-00pa3oBaTeIbHAs cpena

OpraHu3alNH o0ecriedyrBaer JOCTYTI
acIMpaHTy KO BCEM 3JIEKTPOHHBIM pecypcawm,
KOTOpBbIE CONIPOBOKIAKOT
HAy4HO-HUCCIIEI0BATEIbCKUI 51
00pa3oBaTeIbHBIA MPOIECCH], B TOM YHCIE K
uHpopManuu 00 HTOTax MPOMENKYTOUHBIX
arTecTalMi ¢ pe3yabraraMyd  BBINOJHEHUS
UHAUBUYaJIbHOT'O I1aHa H&y‘-IHOfI
ACATCIIBHOCT HW  OLCHKAMH  BBIIIOJIHEHUA

HMHAUBHUAYAJIBHOTO IIJIaHa pa6 OTBhI.

5.1.5. Hopma 00eCIeYeHHOCTH
o0pa3oBaTeNbHON JIEATEIBHOCTH YYCOHBIMH
M3AaHUSAMU OTIPEICIISETCS UCXOI U3 pacdyeTa
HE MEHEe OJHOro Y4YeOHOro W3JaHus B
nmedyaTHoW u (WJIKM) SIEKTPOHHOU dopme,
JOCTAaTOYHOTO IS OCBOCHHSI TMPOTPAMMBI

aCIUPAHTYPhI, HA KaXJOro acnupaHTa IIo



5.2. Staffing requirements

5.2.1. At least 60 percent of all full-time
academic staff engaged in PhD program
implementation has an academic degree
(including an academic degree received
abroad and recognized in the Russian
Federation) and (or) an academic title
(including an academic title received abroad

and recognized in the Russian Federation).

5.3. Adaptation of the program for the

education of people with disabilities

The educational program is adapted for
teaching the disabled and people with

disabilities.

Students among the disabled and persons with
disabilities are provided with access to all
buildings and premises of the institute, where
a barrier-free environment has been created.
In the educational process, special technical
means of training for collective and individual
use for the disabled and persons with
disabilities are used; all students are provided

with printed and (or) electronic educational

KaXX 101 JUCLUIIJINHE, BXOJSILIEH B

WHIVUBUIYaTbHBIN TIIaH paOOTHI.

5.2. TpeboBaHus K KaJpOBBIM YCIIOBUSIM

peanu3aiuy NporpaMm aclupaHTypbl

5.2.1. He menee 60 mpoLI€HTOB YHCICHHOCTH

ITaTHBIX HAyYHBIX u (vm)

Hay4YHO-TIeIarOTHYeCKUX pabOTHUKOB,
YYaCTBYIOIIMX B peaju3aludl MpOrpaMMbl
aCIHUPaHTYpPhl, UMEIOT YYEHYIO CTEIEHb (B TOM
YyCclie YYEHYI0 CTENeHb, MOIYyYeHHYI0 B
MHOCTPAHHOM TOCYAAapCTBE U MPU3HABAEMYIO
B Poccuiickoit denepanuu) u (Wiam) ydeHoe
3BaHME€ (B TOM 4YHCJIE YYEHOe 3BaHHe,
MOJlyYeHHOE B MHOCTPAHHOM TOCYIapCTBE U

npusHaBaemoe B Poccuiickoit denepaunn).

5.3. Apanranus nporpaMMbl 00y4eHus JToAen

C OrpaHUYCHHBIMH BO3MOKHOCTAMUA

OO6pazoBarenbHasi mporpamma aJarnTupoBaHa
st o0ydeHWss WHBAJWAOB U JIIOACH C

OTpaHNYCHHBIMH BO3MOKXHOCTSIMMU.

CTy,[[CHTaM H3 4ucCiia MHBAJIWJOB MU JIKMIaAM C

OrpaHU4YCHHBIMHA BO3MOXHOCTAMU

obecrieunBaeTcsi TOCTyN KO BCEM 3[aHUSAM H

IIOMCIICHUAM HHCTUTYTA, rac CcO3JaHa

Oe30aprepHast cpema. B obOpazoBarenbHOM

mponecce HCIIOJIB3YIOTCA CIiCcouaJIbHBIC
TEXHUYCCKHUEC CpeacTBa O6y’~I€HI/I${
KOJIJICKTHUBHOI'O u HHAUBHUAYAJIBbHOT'O

IIOJIb30BaHUA [J HMHBAJIWMAOB W JIHMI C



resources in forms adapted to their health

limitations.

OrpaHUYCHHBIMH BO3MOXHOCTAMU 3I0POBbBA;

BCEM  OOyyaromuMmcsi  TPEIOCTaBISIOTCS
Ie4aTHbIC 51 (unn) IIEKTPOHHBIE
oOpasoBarenpHBIE  pecypchl B (opmax,

AAlITUPOBAHHBIX K OrPAHUYCHUAM 310POBbBA.



MpunoxeHue 1 - MaTpuua KoMneTeHUUM
/ Appendix 1 - Matrix of Competences

OG6pasoBaTernbHasi porpaMma acnupaHTypbl «Hayku o MaTepranax», peanusyemas B cooTBeTcTBUM ¢ PeiepanbHbiMu
rocyAapcTBEHHbIMU TPEGOBaHUAMM, HayYHasi CNeLuanbHOCTb: «1.4.4 duanyeckas Xummus, «1.4.6 SnNekTpoxuMus», «1.4.15
Xvumusa TBepaoro Tenan, «2.6.6 HaHoTexHONorMm n HaHomatepuansl», «2.6.17 MatepuanoseaeHue» /
PhD Educational Program: “Materials Science and Engineering”, implemented under Federal State Requirements, research area: R e (o o) Loy O s (G e s
"1.4.4 Physical Chemistry", "1.4.6 Electrochemistry", "1.4.15 Solid State Chemistry", "2.6.6 Nanotechnologies and Nanomaterials",
"'2.6.17 Materials Science"
Popma 06ydeHns — 04Hasi, Cpok 0byyeHus — 4 roaa, roa npuema — 2026 /
Full-time study, study period — 4 years, year of admission — 2026
3auétHble K1/ | K2/ |K3/ |Ka/ [ K5/ [Ke/ |K7/ | K8/ | Ko/ [K10/ |K11/ |K12/ [K13/ [K14/
HavmeHoBaHvie anemeHTa obpasoBatensHon nporpammbl /  (Kog kypca/ | eaununubl/ | Kateropus anemeHTa / Element | €1 C2 | C3 [C4 | C5 C6 | C7 [ C8 | C9 [C10 |C11[C12|C13 |C14
Doctoral Program Element Course code | ECTS credits status
1. Hay4HbI# KOMNOHEHT / PhD Thesis Research
X X X X X X X X X X X X
WccnepoBaHus no Teme avucceprauum / Thesis Research - 0O6n3aTenbHbIN / Comp y
2. O6pa3oBaTenbHbIi KOMMOHEHT / Coursework
MeTogonorus Hay4Horo nccneposaHus / Research 3 0Ob6n3aTenbHbIN / Comp y | X X X X X X X X X X X X X X
MeTogonorus Hay4HbIX UCCNEe0BaHNI MHKEHEPHBIX
cuctem / Research Methodology for Engineering X X X X X X X
1 Systems DG030102cf 3
HayuHbiii cemnHap "CoBpeMeHHble Nnpobnems!
mMaTtepvanoseaeHus" (0QHOroANYHbI cemuHap, 1 X X X X X X X
KpeauT B TepM) / Research Seminar "Advanced
2 Materials Science (ane-vear 1 ECTS ner Term) DG030302i 3
CemuHap "BblumcnuTensHoe matepuanoBeneHue”
(opHOroAMYHBIN cemuHap, 1 KpeauT B Tepm) / X X X X X X X
Computational Materials Science Seminar (one-year, 1
3 FCTS ner Term) MA030430 3
Kypcbl no ocHoBHOW NpeAMeTHOI 06nacTi us cnucka/ X X X X X
Ad d Major Field Courses from the list: 6 0Ob6n3aTenbHbIN / Comp y
Mertoabl uccnenoBaHus matepuanos / Materials X X X X X
4 Characterization Techniques MAO060529 6 X
MopenupoBaHvie MaTepranos: yriy6neHHbii Kypc / X X X X X
5 Advanced Materials Modeling DA060341 6 *or
OnEeKTPOXMMWS: OCHOBbI U MPUMOXEHUS / X X X X
6 Electrochemistry: Fundamentals to Applications MA060127 6 *or
MeToab! nccneaoBaHns KpUCTaNNYEeCKnX CTPYKTYp X X X X X
7 / Crystal Structure Investigation Methods MA060531 6 *or
Kypcbl no npeanpuHumaTtenbCcKoi u/unu UHHOBaLIMOHHOM X X X X
NeATenLHOCTM n3 cnucka/E&I courses from the list: 3 O6si3aTenbHbIN / C Isory
Kypcbl N0 MHHOBaLMAM W NpeAnpUHUMATENbCTBY U3
KkaTanora KypcoB / Entrepreneurship and Innovation
8 Courses from Course Catalags
O6wwme Kypckl / General courses 9 0O6a3aTenbHbIN / Compulsory X X X
9 WcTopus n dunocodus Haykn. Kananaarckuii DG060026 6 X
10 AHrnuniickuin asbik. KaHanaaTckuin sksame / English. DG030003 3 X X
|PakynbTaTUBbI / Optional Courses Heo6s3aTenbHbIn / Optional X X X X
11 Xumus Matepuanos / Materials Chemistry MA030530 3 X X X X
12 YrnepogHble HaHoMatepwuans / Carbon MA060044 6 X X X X
CTpyKTypa v CBOICTBa Matepuanos / Structure and X X X X
13 Properties of Materials MAO060075 6
MpuknagHele matepuans! 1 x npumeHexne / Applied X X X X
14 Materials and Design MA060431 6
MpuknagHas uanka asposoneit / Aerosol Science X X X X X
15 and Technology MA030300 3
BbiGop MaTepuanos npu NpoekT1poBaHum / Materials X X X X X
16 Selection in Design MA060099 6
Buomatepuans u HaHoMeauumHa / Biomaterials and X X X X X
17 Nanomedicine MAO030405 3

KomneTteHuun / Competences

K1 - hopmynupoBaTth TemMy yHUKaNbLHOrO Hay4yHOro UccneaoBaHus,
oTBevaloLLiero 3anpocam obLLecTBa, NNaHMpoBaTh W BbINOMHSTH
Hay4HO-McCreoBaTenbCKyto paboTy, MPUAEPXKMBAsiCb BbICOKNX
CTaH4apTOB W STUHECKUX NMPUHLIMMOB, IEMOHCTPUPOBATL Nuaepckue
Ka4ecTBa, OLeHNBaTb NPUMEHUMOCTb Pe3ynbTaToB UCCNEeA0oBaHUI B
KpaTKOCPOYHOM M cpeaHecpoyHoi nepcnekTusax / C1 - conceive, plan
and conduct original research work relevant to society, with integrity and
at a high standard, and demonstrate leadership skills and foresight for
the near-term or medium-term practical impact of his or her research;

K2 - BHOCUTb BKMap B Hay4Hble 3HaHWS! MyTEM MPUMEHEHUs HayUYHbIX
MeTOZI0B UCCIEA0BaHNS 1 BbiCTpauBaHWs CTPYKTYpUpOBaHHOM
aprymeHTaumn / C2 - make an original contribution to knowledge
through structured reasoning and the application of the scientific
method;

K3 - npoeMoHCTpMpoBaTh MacTepcTBo B 06NacTu UCCrefoBaHus,
BKIK0YaAs 3HaHWe TeopUK, METOAONOMMM U Hay4Ho nuTepatypbl / C3 -
demonstrate mastery of the academic domain of his/her research,
including pertinent theory, methodology, and scholarly literature;

K4 - yynTbiBaTh coumanbHbIi, 9KONOTMYECKUA, 4ENOBON U 9TUYECKUIA
KOHTEKCT NpU NPOBEAEHNN Hay4YHOTO UCCNEAOBaHNS, a Takke
pacLumMpsTb 3HaHWS 3a NpefenamM OCHOBHOM obnacTu uccnegoBaHus /
C4 - appreciate the social, environmental, business, and ethical context
of his or her research, as well as gain contextual knowledge outside his
or her primary field of learning;

K5 - neMoHcTpupoBaTh CNocoGHOCTb MPOBOAUTL UCCTEAOBaHNE C
YNOpPOM Ha NpakKTU4ecKoe NpUMeHeHNe, OPUEHTUPYACH Ha MOWUCK WU
co3aaHve noTeHuuarnbHbIX peiHkoB / C5 - demonstrate the ability to
frame research in the context of applications and identification or
creation of potential markets;

K6 - aHanuTM4eckn MbICIIUTb U GbiTb CMOCOGHBIM [JOHOCUTL pe3ynbTaThl
CBOWX UCCNEAOBaHWIA Kak 40 CneunanucToB, Tak U 40 HeCcneumanucTos
| C6 - think analytically and communicate the results of his or her
research to both expert and non-expert audiences;

K7 - neMoHcTpupoBaTh 1 NpUMeHsITb neaarornyeckue Hasblku / C7 -
demonstrate and apply pedagogical proficiency;

K8 - paGotaTb kak B koMaHae, Tak 1 camoctositensHo / C8 - work
together with other people and work independently;

K9 - nposiBnsiTb nuaepckue cnocobHocTu B obnactu pa3paboTtku n
BHEAPEHUs1 UHHOBALMOHHbIX TEXHUYeckux peluenuit / C9 - demonstrate
leadership capacity for technological innovation;

K10 - cnocobHoCTb CBOGOAHO BNafeTb pasnuyHbIMU pasgenamm Xummum
W CMEXHbIX €CTECTBEHHO-HAYy4YHbIX AUCLUUNIINH, HeOﬁXO,ClVIMbIMVI ansa
peLeHns Hay4HO-uccnenoBaTenbCkux 3agay B obnactu QJM:%MHECKOVI
XUMUN. FnyGOKoe NoHNMaHue NpUpoLbl NCNOSb3yEMbIX B
nccnenoBaHNAX MarepuanoB U XUMUYECKUX COe,qVIHEHMVI, a Takke




PU3NKO-XMMUYECKMX acNEKTOB pearnmayeMbix NPOLECCOB U TEXHOMOrUit
/ C10 - the ability to be fluent in various sections of chemistry and
related natural science disciplines necessary to solve research
problems in the field of physical chemistry. Deep understanding of the
nature of the materials and chemical compounds used in research, as
well as the physical and chemical aspects of the processes and

[ln3aitH XMMUYECKNX CEHCOPOB: OT
hyHAaMEHTarbHbIX OCHOB K MPaKTU4ECKUM X X X X
18 i e o . MA030446 3
19 Kpuctannoxumusi / Crystal Chemistry MA030477 3 X X X X
KaTanus ans yctoi4neoro pa3sutus / Catalysis of X X X X
20 |sustainable Develooment MA060502 6
OpraHuyeckast XMMWsi MaTepuaroB Afsi 3HepreTuku / X X X X X
21 Organic Chemistry for Energy Materials MA060590 6
MoaroToBka ny6nukauum n Hay4Horo goknaaa / How X X X
22 to Write a Paper and Present your Research DE030823 3
MW B aTomMmncT4ECKOM MOZEenvMpoBaHnm / Al in X X X X
23 Atomistic Modeling MA060688 6
Martepuansi Ans katanuaa 1 katanuTu4eckux
TEXHONori / Materials for Catalysis and Catalytic X X X X X
24 |Technologies MA030785 3
Kypchbl No nHHOBaLWsAM 1 NpeanpuHUMATENLCTBY N3
kaTanora kypcoB / Entrepreneurship and Innovation X X X
25 Courses from Course Catalog
Meparornyeckan npakTuka / Pedagogical Experience DG030005 3 O6a3aTenbHbIN / Compulsory X X
YTBepxaeHue nnaHa guccepraumm / Thesis Proposal Defense | DD060021 6 O6szaTenbHbIN / Compulsory | X
KBanudmkaumoHHbIM 3k3amMeH / Qualifying Exam DD030020ms 3 0O6s3aTenbHbI / Compulsory X X X X
ExerogHas arrectauus / Annual Progress Review - O6si3aTenbHbIi / Compulsory | X X X X X
[JononHutensHas attectauus / Additional Progress Review = O6s3aTenbHbIN / Compulsory | X X X X X
3. Utoroeas atrectaums / Thesis Final Review
Wtorosas attectaums / Thesis Final Review - O6si3aTenbHbIi / Compulsory | X [ X [ X [ X [ X [ X [ X [ X [ X [ X [ X [ X [ X [ X

technologies being implemented;

K11 - rOTOBHOCTb 11 OMbIT UCMONIb30BaHUS COBPEMEHHOTO Hay4HO-
1CccneaoBaTenbCkoro 060pyA0BaHNs AMNs peLleHns akTyarnbHbIX 3aaay
B 06nacTu pr3n4eckoi XMMUN U CMEXHBIX ECTECTBEHHO-HaY4HbIX
aveumnnuH / C11 readiness and experience in using modern research
equipment to solve current problems in the field of physical chemistry
and related natural science disciplines;

K12 - cnoco6HOCTb BLIABMATL U M3yyaTb (OU3NHECKUE U XUMUYECKne
npeBpaLLeHsi, npoTekaloLmne B o6bekTax npy 1x nonyveHnm,
o6paboTke 1 MoaudMKaLWK; NNaHMPOBaTh Y NPOBOAUTL KOMMIEKCHbIE
ncenefoBaHus, NpUMeHsist HAbop KOMMNNEMEHTaPHbIX TEOPETUYECKUX U
3KCNepUMeHTanbHbIX METOA0B, NPOBOAWUTL BCECTOPOHHWI aHanu3 un
MHTepnpeTauuio nonyyeHHbIx peaynstatos / C12 - the ability to identify
and study physical and chemical transformations occurring in objects
during their production, processing and modification; plan and conduct
complex studies using a set of complementary theoretical and
experimental methods, conduct a comprehensive analysis and
interpretation of the results obtained;

K13 - rotoBHOCTb k pa3paboTke y4yebHo-meToamyeckoro obecneveHms
AVCUMNInH (Moaynei) nof PyKOBOACTBOM cneuuanucTa 6onee
BbICOKOW kBanudwmkaumm unu camoctositenbHo / C13 - readiness to
develop educational and methodological support for disciplines
(modules) under the guidance of a more highly qualified specialist or
independently;

K14 - noaroToBka v nybnukaumsi Hay4HbIx cTatei B obnactm xummum n
CMEXHbIX ECTECTBEHHO-HaY4HbIX AUCLMMINH B BEAYLLMX
MexayHapoaHbIx xypHanax / C14 - preparation and publication of
scientific articles in the field of chemistry and related natural sciences in
leading international journals.
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