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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
Committee — Professor O.I. Shmatova, PhD
of Chemistry.

Training is carried out in person.

Educational program is implemented
under Requirements for PhD programs of the
Autonomous Non-Profit Educational
Organization for Higher Education "Skolkovo

Institute of Science and Technology".

The nominal period of studies is 4
years.

Based on the Charter of Skoltech and
the regulation "On the language of education

at the Skolkovo Institute of Science and

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

Marepuanax, XHMHYECKOTO
MarepuasoBeICHuUs, COBPEMEHHBIX
NPOU3BOACTBEHHBIX XUMUYECKUX TEXHOIOTUN
" UX  TPUIOKEHWH B pa3BUTHH
QIBTEPHATUBHBIX ~ WCTOYHHWKOB  DHEPTHH,
COBEpPILIEHCTBOBAaHUU ANIEKTPOHUKH,
IEKTPOTEXHUKHU u 3P PEKTUBHBIX

IIPUPOAOOXPAHHBIX TEXHOJOTHM, OCBOCHUH

ApPKTUYECKOTO PErHOHA.

IIpeacenarenn MPOrpaMMHOI0
KOMHTeTa — K.X.H., npodeccop AbGakyMoB
AM. Co-npencenarejib NPOrpaMMHOIO
KOMHTeTa — K.X.H., CTapIluil [IpernojaBarelib
[[Imarosa O.N.

OOydeHne OCyIIECTBISETCS B OYHOM

dhopme.

[Iporpamma peanusyercs B
COOTBETCTBUU c TpeboBanusmMu K
ImporpamMmmam IoATrOTOBKH HAay4YHBbIX )41

HAay4HO-I1€JarOrM4€CKUX KaJIpOB B
acHUpaHType ABTOHOMHOW HEKOMMEPUYECKOM
o0Opa3oBaTelbHOW OpraHU3alMid  BBICIIETO

O6pa3OBaHI/IH «CKOJIKOBCKUH HHCTUTYT HAyKU



Technology", approved by the order of the
Rector No. 169 of 04.03.2024, training is
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 Educational Requirements
(hereinafter — FSER) 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

U TEXHOJIOTHI).

HopmaruBHbli  CpPOK  IOIy4YeHUs

obOpazoBanus — 4 roja.
Ha ocHoBanun VYcraBa Cxonrexa u

nonoxkeHuss «QO  sA3bIKe O6pa3OBaHI/I$I B

CKOJIKOBCKOM HHCTUTYTE HayKHd 5
TEXHOJIOTHI,

Nel69 ot 04.03.2024

YTBEPKICHHOIO  MPHUKA30M

PexTopa roxa,
oOyuyeHHe MPOBOAUTCS Ha aHTIIUKUCKOM SI3BIKE.

K OCBOCHHIO IIPOrpPaMMbI
aCTIMPAHTYPHI OMTYCKAIOTCS JIMIIA, UMEIOIINE
BbICIIee  oOpa3oBaHME:  KBAIH(PUKALIUIO
CHelMalucTa WIM MarucTpa B o00jactu
XUMHUH, (UMK WIA MaTepuajJoBeIeHUS.
Kanmunarel, HEe MpoXomuBIINE OOYYCHHS Ha
AQHIVIMKCKOM $I3bIKE Ha IPEIBIIYIIEM YPOBHE
o0OpasoBaHusl,

JOJIZKHBI IOATBCPAUTD B

nporecce  orOopa  BBICOKMH  ypOBEHb

BJIaACHUA AHTIIMACKHM SI3BIKOM.

[To pesynpraram ocBoenusi nporpammsl PhD

COINIaCHO (I)ellepaHBHHM rocyaapCTBCHHbIM

TpeOOBaHUSAM aCIMPAHTY, YCIEIIHO
poLIeIIeEMY UTOTOBYIO aTTeCTALHUIO,
BBIIA€TCS  CBHJIETENBCTBO 00 OKOHYAaHUU

acIMpaHTYyphl U 3aKIOUEHHE O COOTBETCTBUU
JUCCEPTALMU KPUTEPUSM, YCTAHOBJICHHBIM B
COOTBETCTBUM ¢ DenepanbHbBIM 3aKOHOM OT
23 asrycta 1996 rona Ne 127-®3 "O nayxke u
roCylapCTBEHHOMN Hay4HO-TEXHUYECKOH
nonutuke" (nanee - denepanbHblil 3aKoH Ne
127-®3). Acnupanty, HE MpoUIeALIEMY
UTOTOBYIO aTTECTALUIO, BBIIAETCS CIIpaBKa 00
OCBOEHHMM IPOrpaMMbl U IMOAIOTABIUBAETCS

3aKJIIFOUCHUC, COACPIKAIICC HH(bOpMaHHIO 0



wide range of organizations: manufacturing
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
Education and Science of the Russian
Federation, institutes and research centers of
the

of

the Russian Academy of Sciences,

Ministry of Economic Development
Russia, the National Technology Initiative
Project Support Fund, startups - residents of
the Skolkovo Foundation, Central Scientific
Research Center "Cyclone", State Corporation
"Rosatom", CJSC " Technical Inspection of
the UES", PJSC Severstal, PJSC UEC-Saturn,
JSC PJISC KAMAZ, 0OJSC

VNIIZhT,

Uralelement,

State Corporation 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

HECOOTBETCTBUU JUCCEPTALUU KPUTEPUSIM,
yCTaHOBJIICHHBIM DenepanbHbIM 3aKOHOM Ne

127-®3.

Boinyckauku IPOrPaMMBbI

BOCTpe6OBaHLI B CaMOM MIMPOKOM CIICKTpPC

OpraHu3aIuii: MIPOU3BO/ICTBEHHbBIE
PEIIPHSITHS XUMHUYECKOTO,
METAJUTypru4eckoro ¥ JHEPreTUYecKoro

CCKTOPOB, NPCANPUATHA W HWHHOBAIIMOHHBIC
KOMIIAHUHU TI0 TPOU3BOACTBY KOMIIOHCHT

OJICKTPOHHBIX u SJICKTPOTCXHUUCCKUX

CHUCTEM, KOMITaHUHU-Pa3padOTUUKU u

IIPOU3BOAUTCIIN TPaHCIIOPTHBIX CpCacTsB,

ABTOHOMHBIX HCTOYHUKOB reHepanuun u

YCTPOMCTB  XpaHEHUsI  BJIEKTPOIHEPTHUH,

HCCICA0BATCIILCKUE ITOAPA3ACIICHUA KPYITHBIX

MIPOMBIILJICHHBIX KOMITaHUH,
HAay4HO-UCCIIEI0BATEIbCKUE u
KOHCAJITUHTOBEIC OpraHu3allH,
MHHOBAI[IOHHEIC KOMITaHWU-CTapTaIbl,
roCy1apCTBEHHBIN CEKTOp u T.0.
PaGoronarensmu JIIS BBIITY CKHUKOB
SBIAIOTCA - BY3BI, MOABEIOMCTBEHHEIC

MunuctepcTBy 00pazoBaHusi U Hayku PO,

I/IHCTI/ITYTH n HUCCIICIOBATCIILCKUC LCHTPLI

Poccuiickon aKaJeMuu HayK,
MMHIKOHOMPA3BUTHS Poccun, Donn
MOIEPHKKHI MPOEKTOB HammonansHoM

TEXHOJIOTUYECKOM WHUIMATUBBI, CTapTambl —
HHU
«Pocarom», 3A0
«Texanueckas EBCy», IIAO
«Cesepcranby, I[IAO «OIK-Carypn», AO
ITAO «KAMA3», OAO

®onga  CKOIKOBO,

I'K

PE3UIEHTHI
«ukiony,

HNucnexusa

((YI)aJIBJ'IeMeHT)) ,



Companies, LLC NPO QuintTech, NTO

IRE-Polus and other organizations.

2. Description of the Professional
Activity of Graduates

2.1. Areas of professional activity
Professional activities of the graduate
PhD of the Materials Science 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.

«BHUWXKXT», I'K «Poccuiickue
noporu», HTIL[ OAO
«OAK», OAO «Pycl'unpo», ®I'VII [THUU
KM «IIpomereit», HUI[ OAO «Bepronersl
Poccum», ®BI'HY HHMHU PHUHKID, OAO
«Anatep PAO E3C», OO0 HUIL «UPT»,

OAO «Tasnpom mHedts HTI», OAO PKK

aBTOMOOWILHBIE

«Oueprus», ['pynna kommnanuii MaOuHepmxu,

000 HIIO «KBuaTtTex», HTO

«P3-ITontocy u apyrue opraHu3alyi.

2. XapakTepHucTHKA
npogecCHOHAIbHOM

ACATCJIbHOCTH BBINYCKHUKOB

2.1. ObnacTn npogeccnoHaIbHOM

AeATeJIbHOCTH

ITpodeccronanbHas JesITeIbHOCTh
BBIITYCKHUKOB aCIMpaHTypHI
nporpammbl «Hayku 0 Marepuaax»
BKJIIOYaeT  cepsl  HAyKH, HAyYKOEMKHX

TEXHOJIOTUM M XUMHUYECKOIO 06pa30BaHI/I}I,

OXBaTbIBAOIIIIE COBOKYITHOCTh 3aga4
TEOPETUYECKON M MPHUKIAAHON XMMHUH, B T.Y.
(bU3MYEeCKOM XUMHUH, a TaKKe CMEKHBIX

CCTCCTBCHHO-HAYYHbIX NUCIHUILUINH.

2.2 O0bexTHI Npo(eccHOHATBHOM
AeATEeJIbHOCTH

Hosele BeniecTBa, XUMUYECKUE MPOLIECCHI U
o011I1e 3aKOHOMEPHOCTH UX MPOTEKAHUS,
HAy4YHBbIC 3aJa491 MCXKIUCHUITIIMHAPHOTO

Xapakrepa.



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;
- 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;

2.3 Buabl npogeccuoHaIbHOM
AeATeJIbHOCTH
B pamkax ocBoeHHMs IpOrpamMMbl
aCIMPAHTYPBI BBITYCKHUKH MOTYT TOTOBUTBCS
K peIIeHHIO0 337ad  IpodeccCHOHATbHON
JeSITEIbHOCTH CIEAYIOLUINX BUIOB!
- Hay4HO-HCCIIeIoBaTeIbCKas
JeSTeIbHOCTh B O0OJIACTH XUMHHU U
CMEXHBIX HayK;
- IpenojaBarelbcKas JesTeIbHOCTh
B O0OJIaCTM XUMHHM M CMEXHbIX

HayK.

3. KomneTeHIIMH BBITYCKHUKA

B coorserctBun ¢ Ilomoxxenuem 00
o0pa3oBaTeIbHBIX porpaMMmax,

pCaIn3yCMbIX B Ckonrexe HauWHas C

2022/2023 y4eOHOTO roja, BCE BBITYCKHUKH

MIPOrpaMM ACIUPAHTYPBI JTOJKHBI
chopmupoBarhb CIICMYIOIIHUHA Habop
KOMITETCHIUI:

1) ¢opmynupoBarh TeMy YHUKAIbHOIO

Hay4HOTO UCCIIEI0BaHMUA,
OTBEUAIOIIETO 3alpocaM OOILIECTBa,
IUIAaHUPOBATh u BBITIOJIHATD
HAy4HO-UCCIIEI0BATENIbCKY0  padoTy,
MPUIEPKUBAACH BHICOKUX CTaHIAPTOB
u ITUYECKUX IIPUHLINIIOB,
JEMOHCTPHUPOBAThH JTUEPCKUE

Ka4eCTBa, OLCHHWBATHL INPHUMCHUMOCTDH



2)

3)

4)

)

6)

7)

8)

9

make an original contribution to

knowledge through structured
reasoning and the application of

the scientific method;

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

theory, methodology, and scholarly

literature;
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;
demonstrate the ability to frame
research in the context of
applications and identification or
creation of potential markets;

think analytically and
communicate the results of his or
her research to both expert and
non-expert audiences;

demonstrate and

apply
pedagogical proficiency;
work together with other people
and work independently;
demonstrate leadership capacity

for technological innovation.

2)

3)

4)

5)

6)

7)

8)

9

PE3YJIbTATOB HCCJIeIOBaHUM B

KPaTKOCPOYHOH U CpPEeIHECPOUHOU
MIEPCIICKTHBAX;

BHOCHTh BKJIaJl B HAydHbIC 3HAHUSA
MyTeM MPUMEHEHHUs HAyYHBIX METOJIOB
WCCIICIOBAHUSI U BBICTPAWBAHUSA
CTPYKTYPUPOBAHHOW apryMEHTAIINN;
MPOJAEMOHCTPHPOBATh MAaCTEPCTBO B
obOacTu

HCCIICOOBAaHNA, BKJIrO4asd

3HaHHC TCOpHHU, MCTOOAOJJIOTHHN H

HAay4HOU JINTEpaTyphl;
YUHUTHIBATH COLIMAJIbHBIH,
JKOJIOTMYECKUI, JIeJI0BOM u
STUYECKHUI KOHTEKCT MPU MPOBEICHUU
HAayyHOTO HCCIEAOBAHMUS, a TaKXKe
paclMpsTh 3HaHUSA 33 MpeAesiaMu
OCHOBHOM 00JIaCTH UCCIICIOBAHMUS;

JEMOHCTPHUPOBATH CIIOCOOHOCTH
MPOBOJIUTH HCCIIEAOBAHHE C YIOPOM
Ha  IpaKTUYECKOE MIPUMEHEHUE,

OpUEHTHPYSCh HA TOUCK W/WIU

CO3JaHUC MOTCHIHAJIbHBIX PBIHKOB;

AHAJIUTAYECKH MBICIIMTL M OBITh
CIIOCOOHBIM JAOHOCHUTDL  PE3YJIbTaThbl
CBOHUX HCCIIeIOBaHUN Kak a0
CIIeuuajrucToB, TakK )51 0
HECIICIHUAINCTOB,

JACMOHCTPHPOBATH u IIPpUMCHATDb

MEeIarornYeCKUe HABBIKH,
paboTarh Kak B KOMaHIE, TaK W
CaMOCTOSITEIILHO;

HPOSIBJISITH JIUJCPCKHE CITIOCOOHOCTH B

obrmacTu pa3pabOTKM U BHEIPEHUs



3.1. On top of the mentioned-above

competencies, graduates of PhD Program in

Materials Science and Engineering

should

form the following competencies:

1))

2)

3)

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
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

3.1.

MHHOBAllMOHHBIX TEXHUYECKUX
peuieHui.
ITomumo BBIIIECIIEPEYNCIICHHBIX

KOMIIETCHIIUH, Y BBIIIYCKHUKOB aCIHPAHTYPhI

JOJDKHBL OBITh C(HOPMHUPOBAHBI CIIEITYIOIINE

KOMITETEHIIUH:
1) CnocobHocTh CBOOOIHO BIIAJETH
pa3IMYHBIMKM  pa3ieiiaMd  XHMHU U

2)

3)

CMEXKHBIX €CTECTBEHHO-HAYYHBIX
JTVCITUATIIIHH, HEOOXOIUMBIMU hilpe:
pELIEHUsST  HAyYHO-UCCIIECIOBATENbCKUX

3amad B o0OmacTh (PU3UYECKON XUMHH.

I'my6okoe NOHUMAaHue HPUPOJIBI
HCTIONIB3YEeMBIX B HCCIICIOBAHMIX
MaTepHaioB u XHUMHYECKUX
COCIUHEHHUH, a TaKke
(hUBUKO-XUMUYECKUX aCIIEKTOB
peanu3zyemMbIxX MIPOIIECCOB u
TEXHOJIOTHH.

[OTOBHOCTP W ONBIT HCIOJIB30BAHUS
COBPEMEHHOTO

HAYy4YHO-HUCCIICA0BATCIBCKOIO

o0opynoBaHus JUTSL peueHus
aKTyaJdbHBIX  3a7ad B  oOmactu
¢bu3nueckol XWMHH U  CMEXHBIX

CCTCCTBCHHO-HAYYHbIX OUCIHUILINH.

CriocoOHOCTh BBISBIATL U n3ydarb

busnueckue " XMMHUYECKHUE
NpeBpallieHus,  MPOTEeKalolue B
o0beKTax TpU HX  TONyYCHHH,
o0OpaboTke u Mo (UKaLNN;
TUTAHUPOBATh " POBOIUTH
KOMIUIEKCHBIE HCCIIEIOBaHMUA,

MpUMEHsIST Ha0Op KOMIIJIEMEHTAapHBIX



experimental methods, conduct a

comprehensive analysis and

interpretation of the results obtained.

TCOPCTUUCCKUX u
OKCIICPUMCHTAJIbHBIX METOOOB,

IIPOBOUTH BCGCTOpOHHI/II\/JI aHajinu3 "

WHTEPIPETAIHIO MOJTYYCHHBIX
PEe3yJIbTaTOB.
4) TOTOBHOCTH K paspaboTke
4) Readiness to develop educational and y4e0HO-METOIUICCKOTO 00eCTICUCHUS
methodological support for disciplines TUCITUTLTIH (Momymeit) ojI
(modules) under the guidance of a PYKOBOJCTBOM  CHeEIMalucTa Oojee
more highly qualified specialist or BBICOKOM KBaNu(UKaUN W
independently. CaMOCTOSITENTHHO.
5) TloarotoBka u myOIMKaIUs HAYIHBIX
5) Preparation and publication of cTaTeil B 001aCTH XUMHH U CMEKHBIX

scientific articles in the field of

chemistry and related natural sciences

CCTCCTBCHHO-HAYYHbLIX TUCHUILJIMH B

BCAYHIUX MCKAYHAPOAHBIX XXYypHaJIax.

in leading international journals. Marpunia KOMIIETCHIIMM TIpeJICTaBlieHa B

Matrix of competences is presented in Ilpunoxenuu 1.

Appendix 1.

4. Program Structure 4. CTpyKTypa NporpaMmsl



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.

Pa3pa60TKa nporpamMmbl OCYHICCTBIIACTCA B

COOTBETCTBHUHU C (benepanbHBIMU

roCy1apCTBEHHBIMHU TpeOoBaHUSIMU u

JIOKaJIbHBIMU IIpaBOBbBIMU aKTaMHt n

npaBuinamu  Ckonrexa. B

CTPYKTYpPY

nporpamMmal BXOOAT Tpu KOMITIOHCHTA.

Hay4HbIM, O0Opa30BaTeNbHBII U HUTOrOBas

arTecTalus. OcBoenue IPOrpPaMMBbI
aCIHUPAHTYPhl OCYIIECTBISETCS aCUPaHTAMU

110 UHAUBUYAJILHOMY ILIAHY.

Crpykrypa O0pa3oBarenbHoii nporpammbl PhD / Doctoral program Structure

JuemeHT O0Opa3oBarenbHoil nporpammel PhD / Doctoral Oos3aTeabHbI /
program Element Compulsory

Hayunbiii komnonent / PhD Thesis Research

HUccaenopanus no reme Jucceprauuu / PhD thesis Research +
Oopa3zoBarenbHblii KoMnoHeHT / Coursework

MertonoJsiorust HayuyHoro ucciaegosanus / Research Methodology +

Kypcsol no ocHoBHo¥ npeametHoii odaactu / Advanced +

Major-Field courses

Oo6mme xkypcenl / General doctoral courses +

HUcropus u puiaocodus nayku. Kanauaarckmii 3x3ame / +

History and Philosophy of Science. Candidate Exam

Aunrymmiicknii sa3bik. Kanauaarckuii 3x3amen / English. +




Candidate Exam

®akyabTaTuBbl / Optional courses

Kypcshl 1o nHHOBaMAM U NPeINPUHUMATEILCTBY /

Entrepreneurship and Innovation courses

IMenarornyeckas npakruka / Pedagogical Experience

VYrBep:knenue niaana qucceprauuu / Thesis Proposal Defense

KBanudukannonnsiii s3x3amen / Qualifying Exam

Exeronnas arrecrauusi / Annual Progress Review

JomosnnrtenbHas arrecranusi / Additional Progress Review

+ |+ |+ [+] +

Hrorosas arrectanus / Thesis Final Review

Hrorosas arrecranus / 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.

HayuyHblii KOMIIOHEHT:

HccienoBanne mo TeMe AUCCEePTAlUH,

KOTOpOE TOTOBUT acriupaHTa K
CaMOCTOATEIbHOM HAy4YHOUW NESITEIBbHOCTH U
OCHOBHOHN

SABJIACTCA COCTaBJsIoNIcH

oOpazoBarenbHOi nporpammsl PhD.

( !ﬁ[!ﬂ;}!!BaTQJILHBIﬁ KOMITIOHEHT:

MeTog010rusi  HAYYHOI0  HCCJIEIOBAHUSA
paccMaTpuBaeT  OCHOBHBIE  METOIBI |
MPaKTUKKA  HAyYHOTO  HCCJIEJOBaHHUS B

mpeIMeTHOM o0nacTh, a Takxke oOuue
BOTIPOCHI HAy4YHOU JESATEIILHOCTH, BKJIIOUAs
CTaHIapPTHI YEeCTHOCTH 51 STHKH,
MPAKTUYECKUEC HABBIKA HAIMCAHUS CTaTed U

3as4BOK Ha I'PAHTHI U T.A.




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

passing candidate

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

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

Kypcbl 1o 0cHOBHOI mpeaMeTHOH 00J1acTH
JTAI0T BO3MOXKHOCTh YTIIYOJIEHHOTO H3yYEHHSI
KOHKPETHOU Hay4yHOUN 00JIacTU M HANpaBJIE€HbI
Ha TIOATOTOBKY K

cladye KaHIUOATCKAX

9K3aMCHOB IO HAYYHBIM CIICHUAJIBHOCTAM.

OO0mue Kypcbl 3aTpardBarOT BOIPOCHI 10
obmuM mpobiaemaM ¢uaocopun M UCTOPUU
TaKKe

HayKH, a IOoAroTaBJIMBaIOT K

NPaKTUYECKOMY  BIQJICHHIO  QHDIUICKUM
SI3BIKOM JIISl Y4acTUsl B Pa3iIMYHBIX (popmax
MEXIyHapOJHOTO HaydyHOro oOmena. OOrmue
KypChI

BKJIIOYAIOT «HUctopus un

KypCHI
¢dbunocopuss HaAyKm» U «AHDIMACKUN S3BIKY,

MIPpOMEIKYTOUHAA arrecranuui KOTOPBIX
NPpUPABHUBACTCA K CHAA4YC COOTBCTCTBYIOIICTO

KaHIUJaTCKOI'o 5K3aMEHa.

Kypcsi no UHHOBAIUAM U

NpeANpPUHUMATEIbCTBY CIOCOOCTBYIOT
(hopMHUpOBaHHUIO MPEANPUHUMATEIBCKOTO
MBIIUICHUSI W peaju3aliyd CTpaTerui 1o
KOMMepLUaIu3au UCCJIEIOBAHUN u

cTapTarn- MPOeKTOB aCITUPAHTOB.

Ilenarornyeckas NMPaKTHKA
MOJITOTaBINBAET BBIITYCKHHUKA K
MPAaKTUYECKOU MeJaroruuecKoi
eI TEeILHOCTH M BKIIOYAET  KPaTKylo

TEOPETHUYECKYIO MTOATOTOBKY M ITPAKTUYECKUI

OIIBIT B Ka4YCCTBC ACCHUCTCHTA IMPCIIOJaBaTCIIA

Kypca.

YTBepmeHne IJiaHa AUCCepTAalnH



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 exam assesses the

knowledge and skills of a postgraduate
student in the field of his research activities

and is equated to a candidate's exam in a

specialty.
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

SABIIACTCA 00s13aTeIbHBIM SJIECMCHTOM

ObpaszoBatensHolt  mporpammsl ~ PhD, B

paMKax  KOTOpOro  ACHHUpaHT  JOJDKEH

3amuTUTh  aH  Juccepranmmm  mepen

NuouBuayanbHbIM — KOMHTETOM. ACHHpPaHT
o0si3aH  3ammTuTh TIaH J[luccepranuu B
TeueHue 2 (AByX) JIET C AaThl 3a4UCIICHUS HA

O6pazoBarenbHyto nporpammy PhD.

KBanupukanuoHHbIA 3K3aMeH OLICHUBAECT
3HaHHUA U HABBIKM acHHUpaHTa B 001acTu ero
HaquO-HCCHeﬂOBaTCHLCKOﬁ ACATCIIBHOCTU N
MNPHUPABHUBACTCA K KaHANAATCKOMY 3K3aMCHY

110 CIICHAJIBHOCTH.

Bo Bpems ekeromHoM arrecranMd M
JONMOJTHUTEIbHONM aTTECTAMM OLIEHUBAIOTCS
pe3ynbTarel  pabOThl acnupaHTa 3a TOA H
JMAIOTCST  PEKOMEHJAIMU [0  pealu3aiiu
WHIMBUyalbHOTO IuIaHa. OIleHKa KayecTBa
MIPOBEICHHOTO MCCIICIOBAHUS U JIOCTUTHYTHIX
acIUpaHTOM pe3yJIbTaToB SIBIISIETCS
OCHOBaAHHUEM  JJIA HpI/IHSITI/ISI pGHIeHI/ISI (6]
MPOJIOJDKEHUN OOYYEHUSI B aCIHUPAHTYpPE IO

oOpazoBarenpHOM mporpamMmme PhD.

daxyabTaTBbl ([{0NOJHUTEIbHBIE KYPCHI

1o BeI0Opy acnimpanTa) — ot 0 10 60 3.¢.

HNTorosas arrecranus




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
The
difference of the industrial PhD path is a

Skoltech  Doctoral program. key

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.

HUroroBasi arrecrammsi - 53TO NpOLEAYpa,

YIOCTOBEpSIIOIIasi ~ YCIICIHOE  OCBOCHHE

AcnpantoM OO6pa3oBaTebHON MPOrpPaMMBbI
PhD u OLl€HHUBAIONIas BO3MOKHOCTE
pexoMeHaanuu ero Jlucceprauum k 3ammure.
®dopma

3alllUThI OpraHnU30BaHa B

COOTBCTCTBUH C PECIIIAMCHTOM Cxounrexa.

Cxonrex PEIOCTaBIISET CTYIIEHTY
BO3MOXKHOCTh  pabOThl HaJl COBMECTHBIM
HAy4YHO-UCCIIEI0BATEIbCKIM MIPOEKTOM
MCXKOAY CKoJTeEXOM nu HHAYCTpHUAJIbHBIM
mapTHepoM BO  Bpems  oOyyeHHs IO
WHIyCTpHAIbHOU TpaekTopun PhD.

B JTAHHOM ciyJae CTPYKTypa

uHAyCTpuaibHOW Tpaektopun PhD B nenom
COOTBETCTBYET CTPYKType

Ckoirexa.

Iporpamm
aCIIMPaHTYpPbI CymiecTBeHHOE
OTINYME HHAYCTpUanbHOM Tpaektopun PhD
3aKJIFOYAETCS B 0COOEHHOCTAX

00pa3oBaTeIbHOTO KOMIIOHEHTA.

5. YcnoBusi peanusanuu nporpaMmmasl

Ckonrex BBIITOJIHAET TpeboBaHus,
YCTAHOBJICHHBIE OI'T K YCIOBUSIM
peanuszanuu IporpaMm acTUpPaHTYPHI,

KOTOpBIE€ BKJIIOYAIOT B ce0s 1) TpeOoBaHUs K
MaTepuaIbHO-TEXHUICCKOMY "
y4eOHO-METOIMYECKOMY OOecIeueHuto, 2) K
KaJpOBBIM YCIOBUSM pealU3allK MPOTrpaMM

aCIIUPaHTYPBL.



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.

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. MarepuanbHO-TEXHUYECKOE u

y4e0HO-MEeTONYeCcKOe 00ecTieueHUe

5.1.1. Ckontex obecnieyuBaeT acHUPAHTY

NOCTyI K Hay4YHO-HUCCIIE0BATEIIbCKOM
UHPPACTPYKType B COOTBETCTBHH  C
IIpOrpaMMon acCIHUPAHTYPhI u

WHIVNBUIYaTBHBIM TUIAHOM PabOTHI CTY/ICHTA.

5.1.2. Ckontex obecrieunBaeT aclUpaHTy B

TCUCHUC BCECTO nepuoaa OCBOCHUA

nporpamMmsbl aCIIUPAHTYPBL I/IH,I[I/IBI/I,ILyaJ'IBHHﬁ

JOCTYyIl K IEKTPOHHOU
1H(pOpPMaMOHHO-00Pa30BaTENbHON cpene
OpraHu3aIu IOCPEICTBOM

I/IH(i)OpMaI_II/IOHHO-TGHGKOMMYHHKaHHOHHOﬁ

cet "UHTepHer".

5.1.3. Ckonrex obecnieuyuBaeT acHUPAHTY
JOCTYT K y4eOHO-METOTNIECKUM
MarepraiaMm, OuOIMOTeUYHbIM GOHAAM H

6H6J'IPIOT€‘-IHO-CHp3.BO‘IHLIM CUCTEMAM, a

TaKXKe UH(POPMAITMOHHBIM,
MH(}OPMAIIMOHHO-CIIPAaBOYHBIM cUcTEMaM,
npodeccHoHaIbHBIM 0a3aM JaHHBIX, COCTaB
KOTOPBIX OIPENENICH AaHHOW IIPOrpaMMoOu
aCIUPaHTYpbl W WHIUBHUIYAIBHBIM IIJIAHOM

paboTHI.

5.14. DJNIeKTpOHHAs

nH(pOPMaLMOHHO-00pa30BaTeIbHas cpena

opraHnu3anvun obOecrieunBaeT AOCTYII

aCIHUPaHTy KO BCEM JJIEKTPOHHBIM pecypcam,

KOTOPBIC COIIPOBOXAAIOT



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.

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
in the Russian

abroad and recognized

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

Hay4YHO-MCCIIEA0BaTEIbCKUN U
00pa3oBaTebHbIM MPOIECCH, B TOM YHCIE K
uHpopMauu 00 HTOrax NPOMENKYTOUHBIX
arTecTallMii ¢ pe3yabTaTaMU  BBIOJHEHUS
WH/IMBUYaJIbHOTO IU1aHa Hay4yHOU
NEATEIBHOCTH M OLCHKaMHU  BBINOJIHEHHUS

WHIUWBHUAYAJIbHOIO IJIaHA pa6 OTHI.

5.1.5. Hopma o0ecreueHHOCTH
00pa3oBaTeIbHON JIEATEIBHOCTH Y4YCOHBIMU
HU3aHUAMU OMPECACTIACTCA UCXO0Ad U3 pacdyeTa
HE MEHEe OJHOr0 Y4YeOHOro W3JaHus B
nmeyaTHoW W (WM) DdJIEKTPOHHOU (opme,
JOCTATOYHOTO JUII OCBOCHHUSI TMPOTPaMMBI
aCIHUPaHTYphl, HAa KaXIOTO AacHUpaHTa [0

KaXXJI01 JUCHUIIJIMHE, BXOJSIIEN B

WHIWBHUIyaTbHBINA TIJIaH PAaOOTHI.

5.2. TpeboBaHusi K KaJpOBbIM YCIOBUSIM

peanu3aiy NporpaMm aclupaHTypbl

5.2.1. He menee 60 mpoOLIEHTOB YHUCIEHHOCTH

IITaTHBIX Hay4YHBbIX u (unn)

HAy9IHO-TIETarOT MU eCKIX PabOTHUKOB,
YUYACTBYIOIIMX B peajH3alHud TMPOrPaMMBbI
aCIHUPaHTYPBI, UMEIOT YYEHYIO CTEIEHb (B TOM
9HUClie YYCHYIO CTEMeHb, IOJYYCHHYIO B
WHOCTPAHHOM TOCYJIapCTBE W TPHU3HABACMYIO
B Poccuiickoit denepanuu) u (Miam) ydeHoe
3BaHME€ (B TOM 4YHCJIE YYEHOE 3BaHHeE,
MOJTy4€HHOE B WHOCTPAHHOM TOCYIapCTBE U

npusHaBaemoe B Poccuiickoit deneparim).

5.3. Anmantanus mporpaMMbl 00ydeHHUs JTFoAeH



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

resources in forms adapted to their health

limitations.

C OIr'paHUYCHHBIMH BO3MOKHOCTAMU

OOpazoBarenpHasi MporpaMMa aJanTUpOBaHa
Juist  o0yueHus WHBAJIUAOB U JIOACH C

OrpaHM4YC€HHBIMH BO3MOKHOCTAMMU.

CryneHTaM W3 4YMclia WHBAJIWIOB W JIMIIAM C

OrpaHNUYCHHBIMHA BO3MOXHOCTAMU

obOecrieunBaeTcs AOCTYII KO BCCM 3IaHUSIM U

IIOMCHICHHUAM HWHCTUTYTA, rac co31aHa

O0e30aprepHas cpena. B oOpasoBarenbHOM

IIponecce HCIIOJIB3YHOTCA CIICOUaJIbHBIC
TCXHHUYCCKUC cpeacTBa O6y‘-I€HI/ISI
KOJIJICKTUBHOI'O u HHIAWBHUIYAJIbHOI'O

IIOJIb30BaHUA Js1 HHBAJIWAOB W JIMI C

OI'paHUYCHHBIMHA BO3MOKHOCTAMHU 3I0POBbA;

BCEM  OOyyaromuMmcsi  MPEIOCTABISIOTCS
Ie4aTHbIC 51 (unn) IIEKTPOHHBIE
oOpa3oBareibHblE  pecypcsl B (opmax,

AJ[AIITUPOBAHHBIX K OI'PAaHUYCHUAM 310POBbSI.



[UbpasoBaTeNbRas NMpoTpaMMa acipanTypE «<HayRv O MaTepranax», peani3yeMas B COOTBETCTEBNN C TPpeOOBanvisiMMN
K nporpaMmMaMm NoAroToBKM Hay4HbIX W Hay4HO-NeAarormyeckux Kaapos B acnupaHType ABTOHOMHOMN
HeKoMMepyeckoii 06pasoBaTenbHOM OpraHu3aunm Bbiclwero o6pa3oBaHna « CKONKOBCKUI MHCTUTYT HayKu U
TEXHOJOMMM», Hay4Has crneunanbHoCTb: «1.4.4 Puanyeckas Xummsa», «1.4.6 ANeKTpoXMMus», «1.4.15 Xumnsi TBepaoro Tenay,
«2.6.6 HaHOTexHONoOrMn 1 HaHomatepuansl», «2.6.17 Matepuanosenexue» /

PhD Educational Program: “Materials Science and Engineering”, implemented under Requirements for PhD programs of the
Autonomous Non-Profit Educational Or; ion for Higher Ed "Skolk Institute of Science and Technology", research
area: "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"

dopma 06yueHNst — 04Has, cpok 0ByyeHus — 4 roaa, roa npuema — 2026 /
Full-time study, study period — 4 years, year of admission — 2026

Pesynabrarel 06yuenns (komnerennun) / Learning Outcomes (Competences)

MpunoxeHue 1 - MaTpuua KOMNeTeHUUM
I Appendix 1 - Matrix of Competences

3auéTHble K1/ | K2/ | K3/ [Ka/ | K5/ | K6/ | K7/ | K8/ [ Ko/ K10/ [K11/ K12/ K13/ |K14/
HavmeHoBaHve anemeHTa obpasoBatensHon nporpammbl / (Ko kypca/ | eauHuubl/ | Kateropus anemeHTa / Element | €1 c2 c3 C4 C5 Cé c7 cs C9 |C10 | C11 | C12 | C13 | C14
Doctoral Program Element Course code | ECTS credits status
1. Hay4Hb1/ KOMNOHEHT / PhD Thesis Research
X X X X X X X X X X X X
WUccnepo no Teme gucceprauum / Thesis Research - 0O6sa3aTenbHbIN / C Isory
2. O6pa3oBaTenbHbIi KOMNOHEHT / Coursework
MeToponorus Hay4Horo nccriefaoBaHus / Research 3 06s3aTenbHbIN / Compulsory | X X X X X X X X X X X X X X
MeTopaonorus Hay4HbIX UCCrIeoBaHNI MHXXEHEPHBIX
cuctem / Research Methodology for Engineering X X X X X X X
1 Systems DG030102cf 3
Hay c p "Cosp! npoGnemb!
maTepuanoBeaeHus” (O4HOroANYHbIA cemuHap, 1 X X X X X X X
KpeauT B TepMm) / Research Seminar "Advanced
2 Materials Srience" (n 1 ECTS ner Term) DG030302i 3
CeMuHap "BbluncnutensHoe matepuanosefeHue”
(oQHOrOAWYHbI cemMuHap, 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 o6nacTi us cnucka/ X X X X X
Advanced Major Field Courses from the list 6 0O6sa3aTenbHbIN / C Isory
Mertoapl uccnegosaHusa matepuanos / Materials X X X X X
4 Characterization Techniques MA060529 6 X
MopenupoBaHvie MaTepnanos: yriy6neHHblii Kypc / X X X X X
5 Advanced Materials Modeling DA060341 6 *or
OnNEeKTPOXMMUSI: OCHOBbI Y NPUNOXEHUS / X X X X
6 Electrochemistry: Fundamentals to Applications MA060127 6 *or
MeToab! nccnenoBaHWs KPUCTaNIMUYECKNX CTPYKTYP X X X X X
7 / Crystal Structure Investigation Methods MA060531 6 *or
Kypcbl no npeanpuHMMaTenbsckon u/unv UHHOBaLMOHHON X X X X
[NeATenbHOCTU U3 cnucka/E&I Courses from the list 3 O6si3aTenbHbIn / Compulsory
Kypcbl M0 MHHOBALWSIM ¥ MPEANPUHUMATENBCTBY 13
KaTanora kypcoB / Entrepreneurship and Innovation
8 Courses from Course Catalags
0O6wue Kypchbl / General Courses 9 O6s3aTenbHblit / Compulsory X X X
WcTopus n ounocodpms Haykn. Kananpatckuii X
9 9k3aMeH / History and Philosophy of Science. Candidate | DG060026 6
AHruiAckuii A3blk. KanamnaaTckuin ak3ameH / English. X X
10 _ [candidate Exam DG030003 3
|PakynsTaTuBbl / Optional Courses Heo6s3aTenbHbIn / Optional X X X X
11 Xumust matepuanos / Materials Chemistry MAO030530 X X X X
12 YrnepogHble HaHomaTtepuansl / Carbon MA060044 6 X X X X
CTpyKTypa U cBoiicTBa MaTtepuanos / Structure and X X X X
13 Properties of Materials MAO060075 6
MpuknagHble matepuansl 1 ux npumeHenmne / Applied X X X X
14 Materials and Design MAO060431 6
MpuknagHas usnka asposoneit / Aerosol Science X X X X X
15 and Technology MA030300 3

KomneTteHuun / Competences

K1 - popmynmpoBaTh TeMy yHUKanbHOTO Hay4HOro UCCReaoBaHus,
oTBevaroLLero 3anpocam oﬁmecrsa, naHMpoBaTb U BbINOSMHATL
Hay4HO-UCcCnefoBaTenbCKylo paboTy, NPUAEPXMBasiCb BbICOKNX
CTaHapTOB 1 STUHECKNX NMPUHLIMIOB, I8MOHCTPUPOBATL Ngepckue
Ka4ecTBa, OLleHNBaTb NPUMEHUMOCTb Pe3ynbTaToB UCCMEeAoBaHUii B
KpaTKOCPOYHOW M cpeaHecpoyHoii 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 BKNap B Hay4Hble 3HAHWS MyTEM MPUMEHEHUS Hay4YHbIX
MeTOZI0B UCCIEA0BaHNS U BbiCTpauBaHUsi CTPYKTYpUpOBaHHOM
aprymeHTauum / C2 - make an original contribution to knowledge
through structured reasoning and the application of the scientific
method;

K3 - npoeMoHCTpMpoBaTh MacTepcTBo B 0611acTi UccrefoBaHus,
BKITI0Yas 3HAHWe TeopWK, METOAOIOMMM U Hay4Ho nuTepatypbl / C3 -
demonstrate mastery of the academic domain of his/her research,
including pertinent theory, methodology, and scholarly literature;

K4 - yynTbiBaTh COLManbHbIN, 9KONOTMYECKWIA, AENOBON N STUHECKWIA
KOHTEKCT NPy NPOBEAEHNN Hay4YHOTO UCCNEAO0BaHNS, a Takke
pacLuMpsiTb 3HaHWs 3a NpefenamMn OCHOBHOM obnacTu uccrnegoBaHust /
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 UCCTIEAOBaHME C
YNOpOM Ha NMpakTU4eckoe NpUMeHeHNe, OPUEHTUPYACH Ha MoUCK W/Unu
co3aaHve noTeHuuarnbHbIX peiHkoB / C5 - demonstrate the ability to
frame research in the context of applications and identification or
creation of potential markets;

K6 - aHanuMTM4eckn MbICIIUTb U GbiTb COCOGHBIM JOHOCUTL pe3ynbTaTbl
CBOMX UCCEA0BaHIi Kak O CreLmanucToB, Tak 1 4o HecneLmanucTos
| C6 - think analytically and communicate the results of his or her
research to both expert and non-expert audiences;

K7 - neMoHcTpupoBaTh 1 NpUMeHNATb Negarornyeckue Haeblku / 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 cnocobHocTn B obnactu pa3paboTtku n
BHeAPEHUs UHHOBALMOHHbIX TEXHMYeckux peluenuit / C9 - demonstrate
leadership capacity for technological innovation;

K10 - cnoco6HoCTb cBO6OAHO BMaAeTb pasnuyHbIMKU pasaenam Xummn
N CMEXHbIX eCTECTBEHHO-HAY4HbIX AUCLUUNIIVH, HeOGXOﬂMMbIMVI ansa
NAIIEHUE HAVUHA-MCANBAARATAMKAKAY 3ANAU R NANARTY thinamuenKnil




POLISANA May TNU=ULI IGHUDE G IBURVIA SGAGM B UUS AU V1 YWHISVIMGURUY
xumun. MyBokoe NOHUMaHWe NPUPOZbI UCTONb3yeMbIX B
VICCEA0BaHNSIX MaTepUarnoB 1 XMMUYECKNX COEAUHEHNIA, a Takke
PU3NKO-XMMUYECKMX acMEKTOB pearnmayeMbix NMPOLECCOB 1 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

BbiGop MaTepuanos npu NnpoekTypoBaHum / Materials X X X X
16 Selection in Design MA060099 6
Buomatepuans u HaHomeauumHa / Biomaterials and X X X X
17 Nanomedicine MA030405 3
[n3ainH XMMMYeCcKnx CEHCOPOB: OT
chyHAaMeHTarbHbIX OCHOB K MPaKTU4ECKUM X X X X
18 Ausssanainane. /0 £ Chavnical Cane MA030446 3
19 Kpucrannoxumus / Crystal Chemistry MA030477 3 X X X X
KaTanus ans yctoiunsoro pa3sutus / Catalysis of X X X X
20 |sustainable Develooment MA060502 6
OpraHuyeckas XumMusi MatTepuanos Ansi SHEPreTukun / X X X X X
21 Organic Chemistry for Energy Materials MA060590 6
MoaroToBka nyGnmkaLumm n Hay4Horo foknaaa / How X X M
22 to Write a Paper and Present your Research DE030823 3
MW B aTomMucT4eckoM mogenvpoBannm / Al in X X X X
23 Atomistic Modeling MA060688 6
Matepuanbi Ans katanuaa 1 katanMTu4eckux
TexHomnorui / Materials for Catalysis and Catalytic X X X X X
24 |Technologies MA030785 3
Kypcbl 0 MHHOBALWSIM ¥ NPEeANPUHUMATENBCTBY 13
kaTarnora kypcos / Entrepreneurship and Innovation X X X
25 Courses from Course Catalog
Meparornyeckas npakTuka / Pedagogical Experience DG030005 3 0O6sa3aTenbHbIN / Compulsory X X
YTBepxaeHue nnaHa gucceprauum / Thesis Proposal Defense | DD060021 6 O6s3aTenbHbIN / Compulsory X
KsanuduvkaumMoHHbIN 3k3ameH / Qualifying Exam DD030020ms 3 0O6s3aTenbHbIN / Compulsory X X X X
ExerogHas atrectaums / Annual Progress Review - 0O6s3aTenbHbINn / Compulsory | X X X X X
HdononHutenbHas atrectaums / Additional Progress Review - 0O6s3aTenbHbINn / Compulsory | X X X X X
3. Utorosas atrectauus / Thesis Final Review
Wtorosas artectaums / Thesis Final Review - Bﬁma'renbublﬁ / Compulsory | X [ X [ X [ X [ X [ X [ X [ X [ X [ X [ X [ X [ X [ X

well as the physical and chemical aspects of the processes and
technologies being implemented;

K11 - rOTOBHOCTb 11 OMbIT UCMOMNb30BaHUS COBPEMEHHOTO Hay4HO-
ncenefoBaTenbckoro 06opyaoBaHUs AN peLleHns akTyanbHbIX 3agaq
B obnactu ¢M3VI‘-IGCKOVI XUMUU U CMEXHbIX €CTECTBEHHO-HAy4YHbIX
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 - cnocoGHOCTb BbISBMSATbL U U3yyaTb U3NHECKUE U XUMUYECKUE
npeBpaLleHns, npoTekarLme B 0GbEKTax Npu nx NomyveHuu,
obpaboTke 1 MoandMKaLMK; NNaHMPOBaTL U MPOBOAUTL KOMMNMEKCHbIE
VCCNEAoBaHNs,, MPUMEHsIS Habop KOMMIIEMEHTapHbIX TEOPETUYECKUX U
9KCMepUMEHTarbHbIX METOZIOB, MPOBOANTL BCECTOPOHHUI aHann3 u
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 Kk pa3paboTtke y4yebHo-meToamyeckoro obecrneveHmst
AVCLMNIWH (MoAynen) noa pykoBOACTBOM crieuuanucta Gonee
BbICOKOW KBanudukauum unu camoctostensHo / 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 nybnukaumst HayYHblx cTatei B o6nactm xummum n
CMEXHbIX ECTECTBEHHO-HAYUYHbIX AUCLMMIVH B BEAYLMX
MexayHapoaHbIx ypHanax / C14 - preparation and publication of
scientific articles in the field of chemistry and related natural sciences in
leading international journals.
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