6-05-0531-04 Xumus (HaygHo-miearornyeckas aestenbHocts) / 6-05-0531-04 Chemistry (scientific and pedagogical practice):
XUMUS IPUPOIHBIX coequHeHUH, Moayib " JlonoJHUTEIBHBIC IIaBbl YIITYOJIEHHOTO MKOIbHOro Kypca xumun' / Chemistry of natural
compounds, Module "Additional Chapters of the Advanced School Chemistry Course"

Kparkoe conepkanue yueOHOM
TUCIMILTAHBL, MoxyJist / Brief summary

OCHOBHBIE TIOHATHS U METOABl XUMUU
IIPUPOJIHBIX COCTUHEHUM.

MeTtonbt BBIJICTICHUS IPUPOTHBIX
COCIVHEHNH.

Orarmbl W METOABl  yYCTaHOBIICHUS
CTPYKTYPBI HU3KOMOJICKYJISIPHBIX
MPUPOIHBIX COCTUHEHUM.

XuMuueckasi — OpraHu3anus  KJIETKH.
OcobenHoctu OMOCHHTETUYECKUX
pEaKIUi.

Knaccuduxanus yTJIEBOJIOB.
MoHocaxapuasl.

Oo6pa3zoBaHue MOHOCAaXapHua0B
(hOTOCUHTE30M.

Oo6pazoBanne O-TJIMKO3UIHONW  CBSI3HU.
Jlucaxapuisl U TOIMCaxapubl.
['muko3uapl, BOCCTAaHOBJICHHBIC U
OKHUCJICHHBIE (POPMBI Caxapos.

Jlunupl, )KUPHBIE KUCIOTHI U UX POJIb B
opranusme. P-Okucienve U OUOCUHTE3
KUPHBIX KUCTIOT.

OxcureHupoBaHHBIC MIPOU3BOAHBIC
YKUPHBIX KUCIOT (OKCUJIUIIUHBI).
ITonukeTnapl.

CrpoeHre MOJEKYJN H30MPEHOUAOB U
MyTH UX OMOCHHTE3A.

Basic concepts and methods of natural
compound chemistry.

Methods for isolating natural compounds.
Stages and methods for establishing the
structure of low-molecular-weight natural
compounds.

Chemical organization of the cell. Features of
biosynthetic reactions.
Classification of
Monosaccharides.
Formation  of
photosynthesis.
Formation  of  O-glycosidic
Disaccharides and polysaccharides.
Glycosides, reduced and oxidized forms of
sugars.

Lipids, fatty acids, and their role in the body.
B-Oxidation and biosynthesis of fatty acids.
Oxygenated derivatives of fatty acids
(oxylipins).

Polyketides.

The structure of isoprenoid molecules and
their biosynthetic pathways.

Monoterpenes, sesquiterpenes, and
diterpenes.

Triterpenes and steroids.

Tetraterpenes and carotenoids.

carbohydrates.
monosaccharides by

bonds.




MomnoTtepnens,
JTATEPIICHBI.
TpurepneHsl U CTEPOUIBI.
TerpaTepneHbl 1 KAPOTUHOUBI.

CCCKBUTCPIICHBI u

OOmiast xapakTepucTuka (PEeHOJIbHBIX
BEILIECTB PACTECHUM.
@deHOoNIbHBIE  COEIMHEHMS]  alleTaTHO-

MaJIOHATHOTO (MOJIUKE-TUAHOTO) MYTH
OnocuHTE3A.

DEeHOIbHBIE COCIMHEHUSI IIMKUMATHOIO
Y CMEIIaHHOTO MyTel OMOCUHTE3a.
[IpuponHbIE XUHOHBI.

Crpykrtypa, KJ1accuduKanus 151
OHOJOrnYecKas poJib aMUHOKHCIIOT.
buonornyecku BaXXHbIE pPEaKIUH O-
aMUHOKUCJIOT. BUOreHHbIE aMUHBI.
AJIKamoun bl

General characteristics of plant phenolic
substances. Phenolic compounds of the
acetate-malonate (polyketide) biosynthetic
pathway.

Phenolic compounds of the shikimate and
mixed biosynthetic pathways.

Natural quinones.

Structure, classification, and biological role
of amino acids.

Biologically important reactions of a-amino
acids. Biogenic amines.

Alkaloids.

dopmupyemsie komneTeHnun / The
formed competences

JIonoNHATE coJiepKaHue Kypca XUMHUU B
YUPEKACHUSIX CPETHEr0 00pa3OBaHUS C
Y4E€TOM MOHUMAaHUS B3aUMOCBSI3H MEXK]Y

Pa3JIUYHBIMU paszaenamu XUMUH,
MOCJIEI0BATEIILHOCTHU U30KESHUS
OCHOBHBIX 3aKOHOB UM  KOHICHIUM
XUMHUYECKOU HAYKH, METOJIUK

IMPOBCACHUSA XUMHNYCCKHUX PACUYCTOB.

To supplement the content of the chemistry
course in secondary education institutions,
considering the understanding of the
relationship between various sections of
chemistry, the sequence of presentation of
the basic laws and concepts of chemical
science, and methods for conducting
chemical calculations.

Pe3ynbpTaThl 00yueHus (3HaTh, YMETH,
Bianeth) / Learning outcomes (know, can,
be able)

3HaTh:

METOBl BBIACICHUS ¥ yCTAHOBJIICHHSI
CTPYKTYPbI IPUPOIHBIX COSAMHEHU;
INPUHLUIBI UX CUCTEMaTH3aI|H;
OCHOBHbIE MyTH OMOCHHTE3a HauboJee
BOXHBIX KJIACCOB HM3KOMOJEKYIISIPHBIX
OPUPOJHBIX COCAUHEHUN U CTPYKTYpPY

Know:

methods for isolating and establishing the
structure of natural compounds;

principles of their systematization;

the main biosynthetic pathways of the most
important classes of low-molecular-weight




VYaCTBYIOIIMX B  HHUX  KIIFOUEBBIX
OMOCHHTETUYCCKUX OJIOKOB;

OCHOBHBIC COBPEMCHHLIC IIO0AXOJbI K

XUMHAYECKOMY  CHHTE3y  IPUPOIHBIX
COCIMHEHHUI U UX aHAJIOTOB.
yMeThb:

OTHOCUTH COEIMHEHUE K ONPENEICHHOMY
KJIACCY TMPUPOJHBIX COCAUHEHUM Ha
OCHOBAaHHUM €r0 XMUMHUYECKOU CTPYKTYPBI
Y IIPEICKa3bIBaTh €0 CBOWCTBA,
[IEPEUYUCIISATD B JIOTUYECKOU
ITOCJIEIOBATEIIbHOCTH OCHOBHBIE JTallbl
YCTAHOBJICHUSI ~ CTPYKTYpPBl ~ BIIEPBBIC
BBIJICJIEHHOTO IIPUPOTHOTO COETMHEHMS;
BBIJICTISITH B CTPYKTYpE  OCHOBHBIX
KJIACCOB MIPUPOIHBIX COEIMHEHUI
OMOCUHTETHYECKUE «CTPOUTEIIbHBIE
OJIOKW» W TIpeJiaratb BO3MOKHBIE MyTU
ux OMOCHHTE3A.

HMeTh HaBBIK:

ONMCAaHUsI XUMHUYECKUX CBOWCTB W
MEXaHU3MOB 00pa30BaHUsl TMPUPOIHBIX
COCIMHEHUM Ha OCHOBE TEOPETUYECKUX
IIPEJCTABICHUI OPraHUYECKON XUMUU;
YCTaHOBJIEHUSI CTPYKTYpPbI MPOCTEUIINX
IIPUPOJHBIX COCAVHEHUHW Ha OCHOBE
COBOKYITHOCTH JTAHHBIX busuko-
XUMUYECKUX METOJIOB UCCIIEAOBAHMS.

natural compounds and the structure of the
key biosynthetic building blocks involved;
the main modern approaches to the chemical
synthesis of natural compounds and their
analogs.

Can:

assign a compound to a specific class of
natural compounds based on its chemical
structure and predict its properties;

list in logical sequence the main stages of
establishing the structure of a newly isolated
natural compound;

identify  biosynthetic "building blocks"
within the structure of the main classes of
natural compounds and propose possible
pathways for their biosynthesis.

Have the skill of:

describing the chemical properties and
formation mechanisms of natural compounds
based on theoretical concepts of organic
chemistry;

establishing the structure of the simplest
natural compounds based on a combination
of data from physicochemical research
methods.

CemecTp u3ydeHuUs y4eOHOW NUCITUTIINHBI,
moyis / Semester of study

5 cemectp

5 Semester

IpepexBusutsl / Prerequisites

Kypc "Oprannueckas xumus'",

Course “Organic Chemistry”,




TpyaoeMKOCTh B 3a4ETHBIX €AMHHUIIAX
(kpeamrax) / Credit units

33.e.

3 credit units

KonruecTBo ayJuTOpPHBIX YaCOB U 4YaCOB
CaMOCTOSTEIIbHOM paboTel / Academic
hour of students' class work,

hours of self-directed learning

36 aynuTOpHBIX YacoB. M3 HuX:

Jlekiun — 22 4YacoB, NPaKTUYECKHUE
3aHsaTis — 10 wyacoB, ympaBiaseMas
camoctodarenbHas pabora (YCP) — 4
Jaca.

54 yaca caMOCTOSATEIILHOM pabOTHI.

36 classroom hours. Including:

Lectures — 22 hours, practical classes — 10
hours, guided independent work (GIW) — 4
hours.

54 hours of independent work.

TpebGoBanus u popmbl TeKyIeH u
IPOMEKYTOYHOM arTectanuu /
Requirements and forms of current and
interim certification

Tekyias arrecranus:

VYCTHBI M UCBMEHHBIN ONpoC (TECTHI)
Ha ayJUTOPHBIX 3aAHITHUSX.

Hamnucanue ayauTOpHBIX KOHTPOJIBHBIX
pabor.

[IpomexyTouHas aTTeCTaIUS:

3ader

Current certification:

Oral and written quizzes (tests) during
classroom sessions.

Writing classroom assignments.

Interim certification:

Credit




