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. Credits by Years .
Block Subject . Planned Educational Programme
Course Credits
Code type Development Results
1 2 3 4
Degree Programme 240,00 60,00 60,00 60,00 60,00
Major 152,00 44,00 34,00 42,00 32,00
Core Professional Block (Major) 95,00 41,00 31,00 23,00
1 Calculus C 14,00 7,00 7,00 GPC-4
2 Linear Algebra and Geometry C 7,00 7,00 GPC-4
3 Essentials of Physical Chemistry C 4,00 4,00 PC-6
Theoretical Inorganic Chemistry and Chemistry of the GPC-1, GPC-2, GPC-4, PC-4, PC-8,
C 17,00 17,00
4 Elements PC-9
5 Physics C 10,00 6,00 4,00 GPC-4
6 Organic Chemistry C 16,00 16,00 GPC-1, GPC-2, PC-5, PC-9
7 Probability Theory and Mathematical Statistics C 4,00 4,00 GPC-4
8 Biochemistry C 4,00 4,00 PC-5
9 Quantum Chemistry C 4,00 4,00 GPC-3
10 Physical Chemistry C 6,00 6,00 PC-6
11 Crystallography and Diffraction Methods C 3,00 3,00 PC-2
12 Analytical Chemistry C 6,00 6,00 GPC-1, GPC-2, PC-7
Elective Professional Block (Major) 57,00 3,00 3,00 19,00 32,00
Compulsory disciplines 27,00 3,00 3,00 7,00 14,00
1 Polymers C 4,00 4,00(PC-5
2 Chemical Technology C 4,00 4,00(PC-1
Prol_egomena to the History of Chemistry (offered in a c 3.00 3.00 ucC-5
3 foreign language)
4 Research Seminar "Research Methodology" C 3,00 3,00 GPC-6
Introduction to Discrete Mathematics and Graph c 3.00 3.00 GPC-4
5 Theory




6 Artificial Intelligence Applied to Chemistry C 3,00 3,00|GPC-5
7 Chemometrics and Cheminformatics C 4,00 4,00 GPC-5
_Commermallzatlon of High-end Technologies (offered c 3.00 3.00 PC-1
8 in a foreign language)
Specialization Courses 30,00 12,00 18,00
Track "Digital chemistry and Al Technologies" 30,00 12,00 18,00
Compulsory Courses 12,00 6,00 6,00
Multi_scale Simulation on Supercomputers for C 6.00 6.00 GPC-3
1 Solving Physical Chemistry Problems ’ ’
2 Digital Engineering C 3,00 3,00 GPC-3
uantum Chemical Modeling of Organic GPC-3
3 Seactions ? ? ¢ 3,00 3,00
Elective Courses 18,00 6,00 12,00
PC-1, PC-2, PC-3, PC-4, PC-5, PC-6,
1 Elective Courses E 18,00 6.00 12,00 PC-7, PC-8
Track "Chemistry" 30,00 12,00 18,00
PC-1, PC-2, PC-3, PC-4, PC-5, PC-6,
1 Elective Courses E 30,00 12,00 18,00 PC-7, PC-8
Internship 34,00 6,00 6,00 4,00 18,00
Project Internship 14,00 3,00 3,00 4,00 4,00
1 Research Project C 14,00 3,00 3,00 4,00 4,00|GPC-1, GPC-2, PC-9, UC-3
Research Internship 20,00 3,00 3,00 14,00
General Elements of Practical Training 14,00 14,00
1 Graduation Internship C 5,00 5,00(GPC-1, GPC-2, GPC-6, PC-2, PC-9
GPC-1, GPC-2, GPC-3, PC-1, PC-3,
2 Preparation of Graduation Thesis c 9,00 9,00 PC-9, UC-6
Elements of Practical Training for Tracks 6,00 3,00 3,00
Track "Digital chemistry and Al Technologies" 6,00 3,00 3,00
1 Term Paper in Inorganic Chemistry E 3,00 3,00 GPC-1, GPC-2, GPC-6, PC-9
2 Term Paper in Organic Chemistry E 3,00 3,00 GPC-1, GPC-2, GPC-6, PC-9
3 Term Paper in Theoretical Chemistry E 3,00 3,00 GPC-3, GPC-4, GPC-5, PC-3, PC-4
4 Term Paper in Theoretical Chemistry E 3,00 3,00 GPC-3, GPC-4, GPC-5, PC-3, PC-4
Track "Chemistry" 6,00 3,00 3,00
1 Term Paper in Inorganic Chemistry E 3,00 3,00 GPC-1, GPC-2, GPC-6, PC-9
2 Term Paper in Organic Chemistry E 3,00 3,00 GPC-1, GPC-2, GPC-6, PC-9
General Courses 14,00 4,00 7,00 3,00
Core General Courses 2,00 2,00
1 Safe Living Basics C 1,00 1,00 UcC-11, UC-3, UC-8
2 Physical Training C 1,00 1,00 uc-7
Optional General Courses 12,00 2,00 7,00 3,00
1 Foundations of Russian Statehood C 2,00 2,00 uc-5
2 Russian History C 4,00 4,00 uc-5
3 Economics C 3,00 3,00 uc-2, UC-9




4 Legal Literacy C 3,00 3,00|UC-10, UC-2
Minor 20,00 10,00 10,00
1 Minor E 20,00 10,00 10,00 ucC-1, UC-2, UC-6
Language and Communication 1,00 1,00
Examinations 1,00 1,00
1 Project Proposal (offered in a foreign language) C 1,00 1,00|GPC-6, UC-4
English Language Integrative Exam (offered in a foreign c uc-4
2 language)
3 Independent Russian Exam C uc-4
Independent English Exam (offered in a foreign c uc-4
4 language)
Optional Courses
1 English Language (offered in a foreign language) O 14,00 8,00 6,00 ucC-4, UC-5
2 Academic Writting (offered in a foreign language) O 2,00 2,00|UC-4, UC-5
Data Culture 13,00 6,00 3,00 4,00
1 Independent Digital Literacy Test C GPC-5, UC-1
2 Computer Science in Chemistry C 6,00 6,00 GPC-3, GPC-5
3 Independent Programming Test. Intermediate C GPC-5, UC-1
4 Introduction into Python C 3,00 3,00 GPC-5, UC-1
Data Science, Al and Generative Models Independent C 100 100 GPC-5, UC-1
5 Test. Intermediate ’ ’
6 Data Analysis C 3,00 3,00 GPC-5, UC-1
7 External Examinations on Digital Skills. Final Level C GPC-5
Final State Certification (FSC) 6,00 6,00
Thesis Work 3,00 3,00
GPC-1, GPC-6, PC-1, PC-3, UC-1, UC-2,
1 Presenting of Graduation Thesis ¢ 3,00 3,00 uc-4
State Examinations 3,00 3,00
Final Interdisciplinary Examination in the Given Field of C 3.00 3.00 GPC-6, PC-1, PC-3
1 Study
Curriculum agreed:
Academic Supervisor Shapovalov S.S. 16.04.2024
Dean KOTOV V.I. 16.04.2024
Head of Centre for
Educational Model Design LEPESHKIN I.A. 19.04.2024

O6pasoBaTernbHas NnporpaMma HanpasrieHa Ha (hopMUpOoBaHMe 1 pa3BUTUE CriedyoLWmMX KOMNETEHLMIA (pe3ynbTaToB OCBOEHUS):




Competence code

Name of the competence

uC-1

CnocoGeH ocyLLeCTBRATL NOUCK, KPUTUYECKUIA aHamnm3 U CUHTE3
NHOPMAaLIMK, MPUMEHATL CUCTEMHbIN MOAXO ANS peLleHns
MoCTaBreHHbIX 3a4auy.

uc-2

CnocobeH onpeaendaTb Kpyr 3agay B paMkax NnocTaBneHHOW Lenm 1
BblIOMpaTh ONTMMarbHble CMOCOObI NX PeLUeHnst, ncxogs m3
OEeNCTBYIOLLMX NPaBOBbIX HOPM, MMEIOLLMXCSH PECYPCOB U
orpaHn4eHun.

ucC-3

CnocobeH OCyLWeCTBNATb counarnbHoe B3aMMOAENCTBME U
peanna3oBbiBaTb CBOK POJib B KOMaHAeE.

uc-4

CnocobeH ocyLLecTBATbL 4EMNOBYH0 KOMMYHMKaLMIO B YCTHOM U
NMCbMEHHOW hopMax Ha rocynapcTBEHHOM s3blke Poccuinckom
degepaummn n MHocTpaHHOM(bIX) A3blke(ax).

ucC-5

CnocobeH BoCNpuHUMaTL MEXKYNbTypHOe pa3Hoobpasme oblecTtsa B
COLMNanbHO-UCTOPUYECKOM, 3TUHECKOM U (PUNOCOGICKOM KOHTEKCTAX.

ucC-6

CnocobeH ynpaenAaATb CBOUMM BpeMEeHeM, BbiCTpanBaTb U
peann3oBbiBaTb TPAEKTOPUKO cCaMopa3BnUTUA Ha OCHOBE NMpUHUMNOB
OGpaSOBaHVIﬂ B TEYEHWE BCEWN XXU3HN.

uc-7

CnocobeH noaaepmeBaTh AOMKHbIN YPOBEHb (M3NYECKOM
NMoAroToBMEHHOCTM AN obecnevyeHns NoHOLEHHON coumansHon
NpodeccuoHanbHON AesaATenbHOCTH.

uc-8

CnocobeH co3gaBaTh U NogaepXKMBaTh B MOBCEAHEBHOWN XN3HU U B
npodeccnoHanbHon aesaTenbHOCTN 6e3onacHble yCrnoBus
XN3HEOeATenbHOCTU AN COXpaHeHUs MPUPOAHON cpefpbl,

obecnevyeHns yCcTon4mMBoro pa3smTus obLiecTsa, B TOM Yuche, npu

yrpo3e 1 BO3HWKHOBEHMWM Ype3BblYaHbIX CUTYyaUMIA U BOEHHbIX
KOHQOSTMKTOB

uc-9

CnocobeH npuHMMaTb 3KOHOMUYECKU 060oCcHOBaHHbIE peweHnd B
Pa3NYHbIX obnacTsax Xun3HegeaTensHoCTH

uc-10

Cnoco6eH hopMUpOBaTh HETEPNIMOE OTHOLLIEHWE K KOPPYMLMOHHOMY
noBedeHuio.

ucC-11

CnocobeH ncnonb3oBatb 6a3oBble AedekTonornyeckne 3HaHms B
coumansHon 1 npogeccnoHanbHon cepe

GPC-1

CnocobeH aHanmanpoBaTb N UHTEPNPETUPOBATL pe3ynbraTtbl
XUMUNYECKNX SKCNMEePUMEHTOB, HabnogeHun n n3mMepeHni.

GPC-2

CnocobeH npoBoanTb C cObnogeHneM HOPM TEXHUKM ©e3onacHoCTU
XMMUYECKMI 3KCMEPUMEHT, BKMOYasi CUHTES, aHanus, usyvyeHve
CTPYKTYpPbl 1 CBOMCTB BELLECTB U MaTepunarnos, uccregoBaHue
NPOLIECCOB C UX y4acTuem

GPC-3

CnocobeH NPUMEHATb pacY4eTHO-TeopeTnvecKne MetToabl Ong
n3y4yeHuna CBOWCTB BELLECTB U NPOLECCOB C UX y4vyactmem C
NCNoNb30BaHUEM COBPEMEHHOWN BbIYUCTIUTENBHON TEXHUKN.

GPC-4

CnocobeH nnaHnpoBaTb pa6OTbI XUMUYECKOW HanpaBrieHHOCTH,
O6pa6aTblBaTb N MHTepnpeTnpoBaTtb NoJly4eHHble pe3ynbraTbl C
NCNoNb30BaHWEM TEOPETUYECKUX 3HAHUI Y MPaKTUYECKUX HaBbIKOB
peLueHnsa maTemMaTuyecknx n pusmnyecknx sagad.




GPC-5

CnocobeH noHnmatb npuHUUNbI pa6OTbI COBpPEMEHHbIX
MHPOPMaLIMOHHBIX TEXHOMNOMMA U UCMONb30BaTh UX AN peLleHnst
3apad npodeccruoHarnbHOM AesTeNnbHOCTH

GPC-6

CnocobeH NpeacTaensATh pesyneTaTbl CBoe paboThl B YCTHOW U
MUCbMEHHO bopMe B COOTBETCTBUM C HOPMaMU 1 Npasunamu,
MPUHATLIMU B NPOdeccroHansHoM coobluecTse.

PC-1

CnocobeH ocyulectenaTe cbop, 06paboTky, aHanma n
cMcTeMaTm3aumio Hay4yHO-TEXHUYECKOM MHdopMaummn No 3agaHHOM
Teme B n3bpaHHoi npegMeTHoOn obnactu (Xxummsl)

PC-2

CnocobeH NPUMEHATLb NOoNTy4YeHHbIe HaBblKU pa6OTbI Ha COBpeMEHHOM
nccnegoBaTernbCKon annapartype npu peweHnn KOHKPEeTHbIX
npodeccuoHanbHbIX 3agay

PC-3

CnocobeH KpUTUYECKU OLieHMBATb NPUMEHUMOCTb KOHLIEMLUUIA,
Mopenemn, MeTofoB, CNOCOBOB M MHCTPYMEHTOB B 13BpaHHOM
npegmMeTHon obnacTtu (Xumus)

PC-4

CnocobeH 1cnonb3oBaTb nosty4yeHHble 3HaHUA TeopeTU4eCKUX OCHOB
HeopraHU4ecKom XMMUN N XUMUN SNEMEHTOB, NPUMEHSATL METOAbI
CUHTEe3a, BblAeneHusl, nccneqoBaHns CBOMCTB HEOPraHUYECKNX
BellecTs

PC-5

CnocobeH NPUMEHATb Nony4YeHHble 3HaHUA OCHOB opraHu4yeckomn
XUMUmn, NpoBOANTbL CUHTE3 U OHYUCTKY OpraHn4eCcKnx coevHeHun,
uccnegoBaTb UX CBOMCTBA C UCNONb30BaHUEM COBPEMEHHbLIX METOA0B

PC-6

CnocobeH 1cnonb3oBaTh Nony4YeHHble 3HaHWS OCHOB (hM3nYeCKow
XUMWUU, BbIOUPATL U NPUMEHSTb (DU3NKO-XUMUYECKME METOAbI
nccnenoBaHuiA AN peleHns 3agady B M3dpaHHom NpeaMeTHOM

obnactu

PC-7

CnocobeH NPUMEHATL METOAONOIMI0 aHANUTUYECKON XUMNUN,
MCNonb30BaTb OCHOBHbIE aHANNTU4YeCKne MeToabl U NPUMEHATb
CTaHOapTHble aHanNUTU4YeCcKne npoueaypbl

PC-8

CnocobeH ncnonb3oBaTtb nony4yeHHble 3HaHNA CBOMNCTB XMMUYECKNX
3NEeMEHTOB, COEIMHEHUI N MaTepuaroB Ha NX OCHOBE ANA peLleHnst
3apad npodeccruoHarnbHOM AesTeNnbHOCTH

PC-9

CnocobeH nnaHMpoBaTh U MPOBOAUTL XUMUYECKNE SKCNIEPUMEHTBI,
“cnonb3ys HaBbIkK 6e3onacHoro o6palLeHns ¢ XMMUYECKUMM
peakTuBamu B COOTBETCTBUM C TpebGoBaHuAMM Ge30nacHOCTU U
oxpaHbl Tpyaa

* Subject type:
Compulsory course
Elective course
Optional course

m




