CrrertnanbHOCTh / Speciality:

7-07-0531-01 dynnamentanbHas xumus ([Ipodumuzanus: CoBpeMeHHas TCOPETUYECKas U SKCIIEPUMEHTaJIbHAs XUMusi) /
7-07-0531-01 Fundamental Chemistry (Profilisation: Modern theoretical and experimental chemistry)
Karanutrueckue Meto el opranndeckoro cuntesa / Catalytic Methods of Organic Synthesis

Kparkoe comep:kanne y4e6HOi
JTUCIMILIAHBI, MoxyJis / Brief summary

PerpocunTeTnueckuit
OpTraHUYECKOM CUHTE3E.
Peakiuu coueranusi.
Peakmu C-H aktuBanmu.
Peakiuu kapOOHUITUPOBAHUS.

Peakiiuu BHeIpEeHUS aJIKEHOB U AKJIMHOB.
Peakiiuy anKMHOBBIX KOMILIEKCOB.
Peakuun kapOEHOBBIX KOMILJIEKCOB.
EHamMuHOBBIN KaTanus.

MMuHMEBBI KaTalnu3 W KaTaJau3aTophl,

aHaJINn3 B

CBA3BIBAIOIUECS C cyOcTpaTom
BOJIOPOJIHBIMU CBSI3SIMU.

Karamus N-rereponuKInIecKuMu
KapOeHaMmu.

Peakiuu, wHAyHHUpyeMble BUIAUMBIM
CBETOM.

Coueranue dboTokaTanmsa c
OpraHOKaTaIN30M u KaTain3oM

NEPEXOJHBIMU METAJLJIAMH.

Retrosynthetic analysis in organic synthesis.
Coupling reactions.

C-H activation reactions.

Carbonylation reactions.

Insertion reactions of alkenes and aklynes.
Reactions of alkyne complexes.

Reactions of carbene complexes.

Enamine catalysis.

Iminium catalysis and catalysts that bind to
the substrate via hydrogen bonds.

Catalysis with N-heterocyclic carbenes.
Reactions induced by visible light.

Coupling photocatalysis with
organocatalysis and transition  metal
catalysis.

dopmupyembie kommereHmu / The
formed competences

Hcrnonp30BaTh 3HaHKE HAMOO0JIE€ BAKHBIX
CIoco00B oOpa3oBaHus yTJIepO/I-
VIJIEPOJIHOM CBsI3M M TpaHchopmaruit
(YHKIIMOHAILHBIX rpyII TUTST
HaIIPaBJICHHOTO CHHTE3a OPraHUYEeCKUX
COCIMHEHUI, BKJIIOYAsl PEaKIuu C
y4acTHEM TeTEPOLUUKINYECKIX

To use knowledge of the most important
methods of carbon-carbon bond formation
and transformations of functional groups for
the targeted synthesis of organic compounds,
including reactions involving heterocyclic
compounds and transition metal compounds.




COCIMHEHUM U COETMHEHUM IEPEXOIHBIX
METAJLJIOB.

Pesynbrarel 00yueHus (3HaTh, yMETh,
Biazaets) / Learning outcomes (know, can,
be able)

3HATh:
HOBBIE METOJbl OPraHUYECKOTO CHHTE3A,
CTaBIIME  JIOCTIDKUMBIMU  Oyiarojaps
HCIIOJIb30BaHUIO CTpaTeruu
opraHokaranu3a, aktuBauu C-H wu
COBPEMEHHBIX JIOCTHXKEHUN (HPOTOXUMUM;
MMETh TMPEJCTABICHUE O BO3MOYKHOCTSX
KOMOMHHUPOBAHUS BBIIICTIEPEUUCTICHHBIX
cTpaTermii s pa3pabOTKU  HOBBIX
METOJIOB CUHTE3a;

SApKUE IPUMEPDI IPAKTUYECKOTO
UCIIOJIb30BaHUS  HOBBIX  METOJIOB B
CUHTE3€ OPraHUYECKUX COCIUHEHUU C
MOJIE3HBIMHU CBOMCTBAMM.

yMeTh:

HaXOJUTh ONTHUMAJIbHBIA MyTh PEUICHUS
HAy4YHOW TMpOoOJIEMbl, OCHOBBIBAsICh Ha
TEOPETUYECKUX  3HAHUSX  OCHOBHBIX
HanpaBJICHUN COBPEMEHHOU
OPraHuYeCKON XUMHUH;

IJIAHUPOBAaTh W MPOBOJIUTH HAy4HbBIC
UCCIICIOBAHUSI B PA3IUYHBIX 00JIACTSIX
XUMUU;

HaIJISIIHO CpaBHUBATh 3(PPEKTUBHOCTD

METONOB  OpPraHUYeCKOro  CHHTE3a,
YUUTBIBAasE ~ Takue  (PaKkTopbl,  Kak
MOBBIIIEHUE  CTENEHU  JOCTYIHOCTH
IIPOAYKTa PEAKUHH, DSKOHOMMHYECKAs

3G ()EKTUBHOCTh PEAKIIUU, OKUIAEMOE
KOJIMYECTBO OTXOJIOB, 9KOHOMHUSI AaTOMOB,

Know:

new methods of organic synthesis made
possible by the use of organocatalysis, C-H
activation, and modern advances in
photochemistry;

understand the potential of combining the
above strategies to develop new synthetic
methods;

exhibit striking examples of the practical use
of new methods in the synthesis of organic
compounds with useful properties.

Can:

find the optimal solution to a scientific
problem based on theoretical knowledge of
the main areas of modern organic chemistry;
plan and conduct scientific research in
various fields of chemistry;

visually compare the effectiveness of organic
synthesis methods, taking into account
factors such as increased product availability,
reaction cost efficiency, expected waste,
atom savings, stage-based approach, and
redox economics;

practically apply the knowledge gained in
this discipline in scientific, pedagogical,
teaching, and industrial activities.

have the skill of:

analyzing modern scientific achievements
from the perspective of their potential
practical application;




CTaJIMHHOCTb, okucauTenbHo- | developing  recommendations  for  the
BOCCTAHOBUTEIbHAS DKOHOMHKA; implementation of advanced scientific
MIPAKTHYCCKH ucmob3oBath | developments in technological processes;
NIOJTyYCHHBIC npu uzyuenun | conducting an examination of research
TUCIMIUIMHBI ~ 3HAHWSA B HAy4HOH, | projects based on current areas of organic
TEeAaroruyeCcKon, MpenogaBaTeIbCKON 1 Chemistry.
HpOHSBOI[CTBGHHOI?I HACATECIIBHOCTU.
HMETHb HABBIK:
aHalinu3a COBPCMCHHBIX HAaY4YHBIX
I[OCTI/I)KGHI/Iﬁ C TOYKHM 3pCHHUA HUX
IIOTCHOHNAJIBHOT'O IMPAaKTHYCCKOI'O
IPUMCHCHUSI
pa3paboTKu peKoMeHaaun 1o
BHCIAPCHUTIO Mepeao0BbIX HAay4YHBIX
pa3paboToK B TEXHOJIOTUYECKHUE
IPOLIECCHI;
IMPOBCACHUS OKCIICPTHU3BI HAay4YHO-
HCCICAO0BATCIILCKUX ITPOCKTOB HA OCHOBC
aKTYyaJIbHBIX HaIlpaBJICHUN
OPraHUYeCKON XUMHUH.
CemecTp u3ydeHUs yIeOHOM TUCITUILINHEI, | 6 cemecTp 6 Semester
moyas / Semester of study
[TpepexBusuthl / Prerequisites Kypcer "Opranudeckas xumus", | Courses “Organic Chemistry”, “Fine organic

"TOHKUI OpraHnYeCcKuil CUHTE3"

synthesis”

TpymnoeMKOCTh B 3a4E€THBIX SAMHHIIAX
(xpenurax) / Credit units

3 3.e.

3 credit units

KomnuecTBo AYJUTOPHBIX 9aCOB 1 9aCOB
CaMOCTOSATENIbHOM paboTsl / Academic
hour of students' class work,

hours of self-directed learning

50 aynuropHbIx yacoB. M3 HuX:

Jlekuium — 36 4YacoB, CEMHUHAPCKHUE
3aHssTsl — 10 wacoB, ympasisieMas
camoctosarenbHas pabora (YCP) — 4

50 classroom hours. Including:

Lectures — 36 hours, seminars — 10 hours,
guided independent work (GIW) — 4 hours.
52 hours of independent work.




Jaca.
52 Jaca caMOCTOSITeNIbHON pabOTHI.

TpeboBanust u Gopmbl TEKyIIEH U
IPOMEXKYTOUHOM aTTecTaruu /
Requirements and forms of current and
interim certification

Tekymmas arrecranus:
YCTHBIM ~ ONpoOC  HA
3aHATHUAX.
KoHTposnbHbIe paboThI.
[IpomexyTouHast aTTeCTAlUA:
DK3amMeH

CCMHUHAPCKUX

Current certification:

Oral quiz during seminars.
individual work

Interim certification:
Exam




