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Pabouag IIpOrpaMMa cocrasjieHa Ha OCHOBaHHH TpeGORaHMEL PenepanpHoro
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II0  HaNpaBiIeHHUIO IIOATOTOBKU  36.03.02 300mexHus,
Munobprayku Poccuy or 272 CeHTA6pst 2017 r. No972.
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| 1 IInanmpyemrre
CQOTHECEHHEIe C pe3yIbTaTaMH 0CBOCHHS

pe3yjibTraTrhl

Hucnummaa Essential of biochemist[x B COOTBETCTBUHM C Tpe
D Y Halnpas/eHa Ha dopMupoBanue CACHyIOmuUX KomreTeHumi (YK

Tabuuna 1. Ceasp Pe3yIbTaToB 06yvenus ¢ npuobperaeMbIMu Ko

O0yYeHHSI N0 AUCIHIUIHHe (Momyai0),
obpa3oBaressHoif MPOrpaMMbI
boBauusamu | HIIOC
MITe TeHIUSIMU

(Ol ¥ HAMMEeHOBaHHe

KOH ¥ HaMeHOBaHue

3anyaHUpoBaHHbIe pesyr

bTaThl 00y4eHus

«Qcr

10BbI 6HOT€XHOJIOI‘I/II/I)) .

KOMIIeTeHIH1 I/IHIII/IKaTOpa HOCTHKeHUs
| KOMIIEeTeHIIMH
VKL4. Cnocoben |HYK-4.1. Yumaem u |3uars:
ey iecmbaame NIOHUMaem co cnobapem | xumuueckue cucmembt, memods u cpedcméa
Jen06yio Jumepamypy Ha | Xumudeckux uccnedoBanuil
KOMMYHUKAULIO g | UHOCMPaHHOM S3bike. yMeTh: )
yemmoii - npozHo3upobame nocnedcmbus coeil
nucbMeHHOU  Bopmax I’lpogﬁeCCl.JOHCUleOU dessmenvHocmu;
Ha locydapcmBentiom R, 6
aabike  Poccutickodi MEPMUHAMU U NOHSAMUSMU 6UOXUMUL
CD“‘eaepauuu i HYK-4.2. 3HaTh:
L Ocywecm6Bnsem npabuna uHmepnpemayuu pe3ynbmamo6
UHOCMPAHHOM(bIX) Y
sabike(ax) Buinontenue ¢ buoxumuueckux uccrnedoBanuii dg onpedenenus
: npedbapumensHolii $usuonoeuueckoz0 cocmosmus HeubomHbIX;
nodzomoBkoii yMeThb:
coobuieHull Ha camocmosmensHo ocbaubams HOBble pazdens
UHOCMPAHHOM S13blKe Ppyndamenmanshuix Hayk, ucnonb3ys docmuaHymbpiii
obujekynbmypHotii u ypoBens 3Hanuii;
npogheccuoHansHoil BJIAJI€Th:
memamuku, OCHOBHbIMU nOHAMUAMU U mepMUHaMmu buoxumyu |npu
OUeHKe Xumu4veckoeo cocmaba, mexHoROAuYediux
cbolicm6  cenvckoxossiicmBenHol npodyxuult | u
¢usuonozuueckoz0 cocmosus HUBOMHBIX;
HYK-4.3. S )
Memodbl u cpedcmBa xumuueckux uccnedobamuyi,
Lemoncmpupyem
npabuna uHmepnpemayuu pesynsinamo8
yMmeHue Gbinontame =
buoxumuueckux uccnedoBanuii diis onpedeneHus
nepe6od mekcmo8
o QSUSUO]IOQU’—IQCK‘OZO COCmMosHuUs Df(Ll@OmelX,'
npOQBGCCUOHCHleOU —
‘ memamuxu.
PayuoHaneHo ucnonwzobams 6uonozuveckue
ocobeHHOCMU JcuUBOmMHbBIX npu nppusfodcmbe
Npodykuuu, ucnomb3ys docmueHymuiii ypoBers 3udH 1t
BJIAJIeTh:
pusuro-xumuieckumu u Guonoziieckumu memopamu
dHAMU3Q,  npuemamu  MOHUMOpUMeAd  OGMeEHHbIX
npoyeccob 8 opaarusme,
' 2. MecTo qUCHHIUIHHBL (Momyns) B CTPYKTYype o0paszoBarTesnHOI IPOrpaMMeI
Hucnunnina Essential of biochemistry ornocurcst k pakynemamuBam.
| ,HaHHaH AHUCLIHUIIJINHA OIMHpaeTcd Ha KYPChbl OUCIIUIIJIUH: <<XI/IMI/ISI>>, <<BHOXI/IMI/IH> :
«Puznonorus JKUBOTHBIX»  «I eHeTuka KUBOTHBIX», M SIBJISIETCS | OCHOBOR I8
HOCHQI{YIOH.[EFO HU3YYeHUsT MUCLHILINH: «KODMOHDOHBBOHCTBO C _OCHOBAMH 0OOTaHH KID),




3. Copepanme QHCHHITHHBI (MORyJIst)

Pacrmpeziersienue 4acos 110 TeMam ¥ BUIaM 3aHSTHIA TIPeJICTaBIS
- KaXI0# popMe 06yUeHHs (odHas, 3a04Has, OYHO-3a04Has).

Tabmuua 2.1 Ounaa ¢popma

IeTcs B TaOJI

HIie| 2 1o

®opmupyembie
Komuuecrso yacos
No Hanmenoganue i
/I pasziesnoB U TeM
Jlexruum BaE;ITHHH CaMmocrosTesibHas BCHe:
VD (1P) pabora (CP) el
CemecTp No 4
1 Introduction
‘ Brief history, subject
1.1 | and tasks of 2 2 YKH-4
‘ biological chemistry
2 Substances
2.1 | Proteins 2 1 & YKr4
Lipids and I
22 Carbohydrates 4 ! 5 YRS
2.3 | Vitamins 2 1 3 VKr4
2.4 | Enzymes 2 1 3 YK+4
2.5 | Hormones 2 1 3 YKt4
3 Metabolism
Substance&energy
3.1 | metabolism in 2 1 3 VK4
organism
3.2 Carbohydrates  and ’ I 3 VK4
‘ lipids metabolism
3.3 | Protein metabolism 2 1 3 VK:4
\ 34 Mineral and water 1 1 V.4
‘ metabolism
| [TogroToBka K 3a4ery 9 g
| Hroro 8 8 20 36
3aoyHas ¢popma
j Konuyecrso vacos (igﬁ l;xdeHTi ﬁﬁ;;e
- |Ne Haumenosanue
- n/m PasziernoB U TeM
[ Jlexuu BaII?:fHH CamocrogrenbHas Bcne(;“
[ @D U1P) pabora (CP) el




Cemectp No 4 “:“

| Introduction
Brief history, subject
| | 1.1 |and tasks of 2 2 YK-4
L biological chemistry J L
2 Substances
2.1 | Proteins 2 2 4 YK-4
| Lipids and
B 12 Carbohydrates - 2 4 T L
2.3 | Vitamins 2 2 4 YK-4
2.4 | Enzymes 2 2 YK-4
2.5 | Hormones 4 2 4 YK+
3 Metabolism L
Substance&energy
3.1 | metabolism in 2 2 VK4
organism
3" 9 Carbohydrates  and 9 9 4 VK4
lipids metabolism
3.3 | Protein metabolism 2 2 5 YK+4
34 Mineral and water 9 9 VK4
metabolism
I[Toaroroska k 3auery 4 4
Hroro 4 8 24 36 N

YyeGHag HesaTeJJbHOCTb COCTOUT U3 JICKITUH, NMPAKTHYe CKHUX 3aQHATUH,

CAMOCTOSTEIILHOH PAGOTHI.

‘Pasden 1. Introduction

iii}

3.1. Copepxanue oTaeIbHBIX paszesioB u TeMm

Pazpeun 2. Substances
Tema 2.1. Proteins

Tema 2.2. Lipids and Carbohydrates

ids. Simple and composite lipids. Phospholipids. Phosphoglycer

Tema 1.1. Brief history, subject and tasks of biological chemistry

Subject of biological chemistry, its value for biology, medicine, an agricultural
?production, biotechnology and other areas of science and national economy.

Brief history of biological chemistry, role of home scientists in its development

The content of proteins in bodies and tissues of animals. Functions of prqteins.
Physical and chemical properties of proteins, methods of their al
studying. Classification of proteins. Simple and complex proteins. Nucleoproteins.
Chromoproteins. Phosphoproteins.  Glycoproteins. Lipoproteins E

Denaturation. Non-enzymatic browning. Chemical changes. Fun
Animal proteins. Plant proteins.

location, purifying,

Metalloproteins.

ctional properties.

Biological functions of lipids. Unsaturated and saturated lipids. Classificatipn of
rides: phosphatidyl




ethanolamines (cephalins), phosphatidyl cholines (lecithins), phosphatidyl serines,
inositol phospholipids. Sphyngo lipids. Glycolipids. Steroids. General characteristid of
their biological role. Fatty acids structure and distribution. Conjugated linoleic gcids,
essential fatty acids. Fatty acids and coronary heart disease. Reactipns of unsaturated
fatty acids. Hydrogenation, margarine and transfatty acids. Rancidity. Antioxidants.
T glycerides melting and crystallization. Cocoa butter and chocolate, Polar lipids, [mlilk
fat, cream and butter, phytosteroids.

Structure, properties of carbohydrates, their role in |wildlife. Sugars:

~

(.

monosaccharide, oligosaccharides. Sugars as solids. Sugars in solution. Decompositipn.

I?olysaccharides: starch, pectins, seaweed polysaccharides, cellulose, hemicellulosed and
fibre, gums.

Tema 2.3.Vitamins

_ History of development of the study about vitamins. Definition of vitamirs |as
major biologically active substances. Concepts of avitaminosis, hypovitaminosis,
hypervitaminosis, antivitamins. Classification and nomenclature |of the vithmins:
alphabetic, chemical (international, physiological).
Fat-soluble vitamins.
K Vitamins of group A (retinols). Structure, properties, sources. Vitamin A pro-
vitamins: vegetable o - B, y-carotines and their transformations|in an organism.
Participation of vitamin A in eye sight, and metabolism of proteins, carbohydrates, [lipids.
The content of vitamin A and carotines in basic biological objects (blood, milk, eggt yolk
iver).
| Group D vitamins (calciferols). Structure. Sources. Pro-vitarhins D2 and|D3.
Participation in the regulation of calcium and phosphorus metabolism in blood (Ca:P),
activity of alkaline phosphatase at rickets.
Group E vitamins (tocopherols). Biological and antioxidant role of tocopherals.

Muscular dystrophy. Creatinuria.
Group K vitamins (phylloquinones). Vitamin K sources. Vicasol. Structute |and
biological role. Participation of vitamin K in blood clotting.
’ Vitamin F. Natural sources. Structure and biological role.
Coenzyme Q (ubiquinone). Biological role.
Water-soluble vitamins.
Vitamins of group B. Vitamin B1 (thiamine). Natural sources. Biological tole,
involvement in coenzyme formation (thiamine pyrophosphate).

| Vitamin B2 (riboflavin). Natural sources. Biological role, participation in formi g
coenzymes (FMN, FAD).
Vitamin B3 (pantothenic acid). Natural sources. Biological role, participation |in
coenzymes formation.
Vitamin B5 (nicotinic acid and nicotinic acid amid). Natural sources. Biolpgical
role, participation in coenzymes formation (NAD, NADPH).

f Vitamin B6 (pyridoxine, pyridoxal, pyridoxalamine). Natural sources. Biolpgiqal
rofle,‘participation in coenzymes formation (pyridoxal phosphate).

| Vitamin B12 (cyancobalamine). Natural sources. Biological role.
Biotin (vitamin H). Structure and properties. Natural sources. Biological tole,
ticipation in coenzyme formation.
'~ Folic acid (vitamin Bc or B9). Natural sources. Biological rple of folic| gcid,

G
i




participation in coenzymes formation. Participation of folic acid jn methabolism| of
nucleinic acids. Megaloblastic anaemia.

Vitamin C (ascorbic acid). Natural sources. Biological role.
Vitamin P (bioflavonoids). Natural sources. Biological role.

Vitamin U. Avitaminosis signs. Natural sources. Biological role.
Vitamins as food ingredients.

ol

Tema 2.4. Enzymes
‘ Concept of enzymes as biological catalysts. Their short history. Chemical pature.
Monocomponent and bi-componental enzymes.
Kinetics of enzymatic reactions, mechanism of enzymatic action| The active centre.
The allosteric centre.

| || Basic properties of enzymes; factors defining the activity of enzymes. Allocation
and purification principles.
Modern nomenclature and classification of enzymes.
Concepts of pro-enzymes, isoenzymes and their importance| in regulation |of
enzymatic activity.

‘ Immobilized enzymes.

Tema 2.5. Hormones
Definition. Hormones as effectors of metabolism. Their classificatibn,

The action mechanism. A place of hormones biosynthesis - lendocrine glands.
Hyper - and hypofunction of glands.

' Thyroid gland hormones, structure, properties, biological action.
Pancreas hormones - insulin, glucagon; structure, properties, biolpgical role.
Hormones of a brain layer of adrenal glands cortex; their structure, properties,
biological role.
Hypothalamus hormones. Hormones of anterior and posterior pituitary; structure,
properties, biological role.

Hormones of sexual glands. Structure, properties, biological role.
Prostaglandines.
Use of hormones and their synthetic analogues in animal industries.

o

- Paspen 3.Metabolism

Tema 3.1.Substance&energy metabolism in organism

Substance and energy metabolism general characteristic. The basic stageg pf
metabolism.

| Biological oxidation. History of formation of modern concepts of biologigal
oxidation.
Enzymes of a respiratory chain. Free oxidation. The oxidatioh connected with

phosphorilation. Dissociation of oxidation and phosphorilation, factors causing | the
dissociation.

Tema 3.2.Carbohydrates and lipids metabolism
| Biological value of carbohydrates. Digestion of carbohydrates inf the gastroenteric
tract and their absorbtion. The enzymes involvement in digesting of carbohydrdtes.




(ijharacteristics of digesting carbohydrates in ruminants. The role of cellulose. The dd
of|soaked up monosaccharides (glucose).

Synthesise of glycogen in liver, Sugar content in blood. Liver rple in maintenafce

| . 5 3 . .
of \concentration of sugar in blood. Intermediate metabolism of carbohydrates in ongans
and tissues.

stiny

| Anaerobic disintegration of carbohydrates. Glycolysis. Sequence of transformation
stages and their role in an organism.

| Aerobic disintegration of carbohydrates. Oxidation of pyruvate to acetyl
Tricarboxylic acid cycle. Energy balance of these processes.

| Pentose phosphate pathway of carbohydrates oxidation and its biological
mportance. Gluconeogenesis.

| Neurohumoral regulation of carbohydrates metabolism. Hypoglyc
Hyperglycaemia.
§ Biological value of lipids. Digestion of lipids in the gastric intestinal tract and their
sorbtion. Emulsification and value of this process in lipids metabolism. Bile acids|and
1ejr biological role. Intermediary lipids metabolism in tissues and cells. Oxidation |pf
glycerine and its biological role.
; Oxidation of fat acids. Biosynthesis of fat acids. Metabolism of cholesterol,
phospholipids, disintegration, biosynthesis and biological role in a live organism.

Ketone bodies. Synthesis, biochemical purpose. Molecular mechanisms of Ketosis
occurrence.

i Regulation of lipids metabolism.
Tema 3.3. Protein metabolism
Biological role of proteins. Proteins and proteids. Balance of nitrggen and its types.

- Splitting of proteins in the digestion system. Peptides.
Features of transformation of nitrigen containing substances in ruminants.

/licrobial protein synthesis in ruminant prestomachs, cecum and colonic. Importance of
proteins microbial synthesis in ruminants nutrition.

| Complete (higher-quality) and incomplete (lower quality) proteins. Absorption of
products of proteins digestion.

| Decaying of proteins in the intestine when exposed to bacteria and the mechdnisin
to neutralize toxic products.

Biosynthesis of proteins and its basic stages.

| Pathways of amino acids transformation (deamination, | transamination
decarboxylation). Biosynthesis of amino acids in an organism,.

Ammonia neutralisation in an organism (urea synthesis, glutamine, aspardgine

CoA.

foiet

efmia.

da

=

| Features of amino acids metabolism. Use of nitrogen free residugs of amino adids

m|tissues.

General principles of regulation of proteins metabolism.
Principles to ration protein and amino acids food for animals.
Features of proteins metabolism in poultry.

Pathologies of protein metabolism.

 Features of chromoproteins metabolism and other composite protejns.

Tema 3.4. Mineral and water metabolism




4,

<

substances metabolism.

Value of major minerals and trace elements in animal husba
canned food.

JMHCIUILUIMHEL (MO/yJ15)

4.1. Cnucox ocHOBHOIH JIHTepaTypnI

1.Kononaros, 0. B. BHOXUMHS %HBOTHBIX : y4ebHoe mmocobu
978-5-8114-1823-7. — Tekcr : 37IeKTPOHHBII // JIaHBb : 371eKTpoHHO-
¢ucrema. — URL:_https://e.lanbook.com/book/211931

2.Konomatos, ). B. OcHOBBI SKOJIOTHYeCKOk O

4. YdeOHoO-MeTOmMYeCcKoe U HHpOpPMaLHOHHOE ofeceyeHue

Kononaros, C. B. Bacuibsepa, — Canxr-Iletep6ypr : Jlanb, 2022, — 384 c. — I
(

HOXUMUH : yue
' B. Konomnaros, C. B. Bacuibepa. — 3-e u3M., crep. — Cankr-Iletep6

7 136 c. — ISBN 978-5-8114-2489-4. — Tekcr : BJIeKTPOHHBIH // J]

ndry. Metal

e/ 10. B.

OHOIMOTeUH

O6HOe 11ocob

 Qubmuoreunas cucrema. — URL: https:/e.lanbook.com/book/21302 7.

4.2. CIIMCOK I0noTHHTEeILHO JINTepaTyphI’

1. Poroxus, B. B. IIpakTukyM 1o 6HOXHMHY * y4ebHoe

| Cankr-IlerepGypr : Jlaub, 2022. — 544 c. — ISBN 978-5.8114-15¢ B
 SVIeKTPOHHBIH // JIaHb : 3/IeKTPOHHO-6UGIHOTeYHAs CHCTeMA, — URL:
ttps://e.lanbook.com/book/211406

MOXHUMHUYECKHUX IIporeccax B OpraHU3Me >XUBOTHOI'O

RL: https://e.Janbook.com/book/211019

~

HHuTepHeT»

cob}

2. KionoB, M. U. Buonoruyecky axkTuBHbIE BelecTsa B ¢

. yuebHoe
stonos, B. Y. MakcumoB. — Cankr-Iletepbypr : Jlans, 2022. — 44

114-1384-3. — Texkcr : B3JIeKTPOHHBIH // JIaHb : 351eKTPOHHO-6HGIUG

3. Ilepeuens pecypcon HH(OPMAaIHOHHO-TeIeKOMMYHHKAHOHHOI CeTH

Tabmnuna 3. Ilepeyens nEGOPMAHOHHDBIX pecypco

U3HO0JIOTHYE
mocobue

8 c. — ISB)
TeYHas CHC]

o)

upt

S]

ake in

as

2CKH

J [

[€Madl.

‘NQ

HanmenoBanwue Anpec
/n
1. | OdurmanbHbli caitr http://www.mcx.ru/
Muncenbxosza Poccun
2. | ArpapHnas poccuiickas http://aris.ru/
MHPOPMAITMOHHAY CHCTeMa
3. | EmvHbIN cepBHCHBIM mOpTa http://service.mcx.ru/Home/RegistersAndRegisters
Mumncenbxo3a Poccun
4 | PoccenbxosHanzop http://www.fsvps.ru/fsvps
Poccuiickoit @epeparyu
‘ 5 | HanmoHaneHbI uHCTUTYT http://www.nibs.ac.cn./english/index.php
| | buonorudeckux Hayx
‘ | Axapemun Hayk Kuras,

He Gonee 3 ucToYHUKOB;

He 6omnee 5 HMCTOYHUKOB, HOPMaTHUBHBIE aKThl BKIIIOYAIOTCSA Ha YCMOTpEHUE IpenoaaBare)]




6 | [lepuunbie cTpykTyphl 6€s1koB — Swiss Prot http://au.expasy.org/sprot/;
| http://crisceb.unina2 it/ ASC/;
| || http://www.genome.ad.jp/aaindex
| 7 | llpocrpancTBeHHbIe CTPYKTYpPEI 6enkoB — Protein | http://www.BindingMOAD.org;
i Data Bank http://www.biochem,ucl.ac.uk/bsm/c3
‘ th new/;

http://www.ncbi.nlmnih.gov/Structur
| e/cdd/cdd.shtml
8 | CrpykrypHble GOPMYIIbl XUMHUYIECKUX http://chem.sis.nlm.nih.gov/chemidpl
coeuaenui — ChemIDplus us/
9 | Beb-cTpaHuIia HOMEHKJIATYPHOTO KOMUTETa http://drnelson.utmemm.edu/Cytocrome
‘ P450. html

10 | CrpykTypa reHoB, IOCJIe/IOBATEILHOCTH http://www.ncbi.nlm|nih.gov/Genban
; Hyxieotuios JJTHK — GenBank k/index.html;
; http://www.allgenes.prg/
\ 11 | Jloxamusarus reHOB Ha XpPOMOCOMe U CPe/iCTBa http://www.hapmap.org
| | | Busyasimzanuu retos — HapMap
' |12 | MeraGommaeckue nytu — KEGG http://www.genome.ad.jp/keg/
" |13 | JluTepaTypHble CCHUIKKM Ha GHOXHMITYECKHE http://www.ncbi.nih.nih.gov/entrez/qu
uccnesosanust — PubMed ery.fcgi?db=PubMed;
: http://www.biomedcentral.com/
' |14 | DnexTpoHHO-6U6MMOTEYHAs cucTema HTAY http://nsau.edu.ry/library/e-
? catalogue/
|15 | DrnekTpoHHas GUGIMOTEYHAS CUCTeMa www.e.lanbook.com
U3IaTesIbeTBa «JIaHby
|16 | Hayynas anexrponsas 6uémuoreka eLibrary.ru www.eLibrary.com
|17 | DnexTpoHHO-6U6NIMOTEYHAs CUCTeMa WWw.znanium.com
usnarenscra «Mubpa-My»
%.4, Memooduueckue ykazanusa 0na o0yuaiowuxca no ocBoeHuio OucuuUNIUHbBL
(M0dymi0) u camocmoamenvbHoii pagomot
1. Essential of biochemistry: weronnueckue ykasaHusi |10  BBIIOJHEHUIO
baMOCTOﬂTeanoﬁ U KOHTpOJIbHOM pabot/ coct. Koporkesnu O.C.; HoBocub. roc. arpap.
yu-T. buonoro-texuonorudeckuit dakynsreT.- Hosocubupck, 2022. - 45| c.
hitp://msau.edu.ru/file/246751/
2., Essential of biochemistry: Meroguueckre pa3pabOTKU |0  BBIITOIHEHUIO
naboparopubix pabor / coct. Koporkesuu O.C., Konosasnora T.B.: HoBocub6. roc| arpap.
yH-T. buonoro-texnonorudueckul  ¢axynsrer.- Hosocubupck, (201922 - 21
c.http://nsau.edu.ru/file/246741/
| 4.5. Ilepeuenr HHPOPMALMOHHBLIX TEXHOJOTHH, HCIOJIbL3yeMbBIX | NPH
gocymeCTBJIeHml 00pa3oBaTeJILHOTO Mpolecca Mo JUCHHUILINHe (MOyJi0), BKIIfoHAs
mepeyeHb JIMIIEH3HOHHOIO ¥ CBOOOZHO PacIpoCTpaHseMOr9) MpPOrpaMMHOro

ofecrmeueHus 1 MHPOPMAIHOHHBIX CIIPABOYHBIX CHCTEM, HAIJISAIHBIX 0COOMH
Tabmuma 4. [lepedeHb JTUIIEH3UOHHOTO POTPAMMHOIO 00e(IIeYeHust

- No HaunmenoBanue Tum JiuneH3uy uin
n/n Tpagoo0OsafarTey
1 MS Windows 2007 Microsoft

‘2 MS Office 2007 prof (Word, Excel, Access, PowerPoint) Microsoft

13 Bpaysep Mozilla Firefox Mozilla Public License




4, [Toumosbili knuenm Thunderbird

Mozilla

Public License

Tabmiua 5. IMepeuens ryakatos (1o TemaMm), KapT, CTeH;

: OB,
MaKeToB, Mpe3eHTaLWH, (PUIBEMOB U T.1.
[ No | Tun HanmenoBanue IIpumeuanue
n/n
’ 1. | Bugeodunbmer | Classification of proteins, Different types of Ot 10 MuH. 60
g proteins, Functions of proteins in living
f organisms Enzymes, Vitamins, Types of
‘ Hormones, Types of Lipids, New consepts of
5 lipoprotein metabolism,Glycolysis, Krebs,
% nucleic acids, DNA replication
\ 2} | IlpesenTaimu Io Bcemy nekuponHOMy Kypcy Ot 50 10 90 cnaiinos Ha
|
|

BpO)K[[éHHLIMH AHOMaJIUsIMU

TIPE3EeHTAITHIO
3| | TecroBrle ITo Bcemy nexupioHHOMY KypCy B 3HauuTemsHOM
| 3a/laHuist KOJINYeCTBe
4] | dotorpacdum Dopmys1 Coe/iMHeHNH T aMHHOKHCIOT, Ge/koB, | B 3HAYNTeNBHOM
i YIVIEBOZIOB, HYK/IEMHOBBLIX KHCJ/IOT, CXeMbI | KOJIMUeCTRe
} 0OMEeHHBIX IpoLeccoB
5] Konnexuyn Makporepraparsi YKUBOTHBIX C | 4wt

5. OnKcanne MaTepHabHO-TeXHHYECKOM §a3bI

Tabnuua 6. Iepeuens HCITO/IB3YEeMBIX ITOMeIIeHUH

No
ayUTOpUH

Tun ayqutopun

[Tepeuens o6opynosaj

HWSA

HK-502

Aydumopus 0ns

| 3aHAMuUl N1eKYUOHHO20
I mund, npakmuyeckux
3aHaAmull, mexkyujezo
KOHMPOAS u
NPOMENCYymoUuHoll
ammecmayuu,
2pynnoebix u

‘ UHOUBUAYANbHDLX
KOHCy/ibmayutl

CmayuoHapHbiii mynbmumeduiinbii np
SKpau 3x4 m, ayouoobopydosanue (Ko

OHKU)

DeKMop, Hoymoy

=

HK-511

Aydumopus ons
nabopamopmbix u

‘ 2pynnoebix u
‘ UHOUBUOYA/NbHbIX
KOHCYyibmayull

{ NpaKkmuuecKux yeumpueyeu 2 wm, peppakmomemp, 3j
| 3aHamull, mexkyujezo naumka

KOHMpons u

NPOMEdHCYMOUHOL
; ‘ ammecmayuu,

CmayuoHapHbili MynbmumeOuiibiil npoekmop, Hoymoy
SKpaH 3x4 m, ayouoobopydoearue (kon

OHKU),
fleKmpuyeckasl

~




!

6. Ilopsajok arrecraruu CTY/A€HTOB I10 JHCI{UIL/IUH
-~ [na ammecmayuu  cmydenmoe  no ducyunauve  (MoOyH
aouyuoHHas cucmema KOHMPO/A U OYeHKU ycnesaemocmu obyuamou,

e

o)

UCNO/B3

JUXCH,

¥4

eI

CcA



8. CornacoBanmne paboueii mporpammr

Cootsercrayer y4ebHoMy many,

]|

YTBEPXKIEHHOMY Y4ensM coBeTom OI'BOY BO
Hosocubupcxoro I AY, nmporokos or «29_» centabps__ 2022_1. No |7
\
- Pabouas nporpamma obCyx/IeHa U yTBepxieHa
| Ha 3acemaHum Kadenper
| porokonmor« 5 » OKTSI6pst 2022 Ne 2
| 3aBey ot kadenpoi H.H. Kounesn
| (momxHOCTR) HOJIHCh [)5(]
|
- Tpencenarens y4eOHO-MeTOmuYeCKoro
' _coBera ~=zZ7  M.JIL Kouuesa
1 (momxHOCTE) [)5(0)
|
; =l
' 3am nexana BT® 1o YBP 040t 1 3a049H0j1 |
dopm 06yueHus /L.B. Benoycos
[ Pabowyas  mporpamma obcyxmena wu COOTBETCTBYeT |y4e6GHOMY | hulamy,
Y[TBEpXKIeHHOMY Y4eHbIM coBeTom OI'BOY BO Hosocubupcxoro TAY, IIPOTOKOJI OT
« . » 20 . Ne
1
| Hismenenuit He Tpebyercsa/usmenenmus BHECeHbI B pazzei(-bl):
j HY>XHOe NONYePKHYTDL
' ITpencenarens Y4eOHO-MeTomHYeCKOro
' ¢oBeTa
| (momxHOCTD) MIOATHCh DUO
| Pabowyas  mporpamma obcyxnena u COOTBETCTBYeT — y4ebHOMY | Himamy,
YTBepxieHHoMy YueHbM cosetom PI'EOY BO Hosocubupckoro T'AY, IIPOTOKOJ OT

L » 20 © Ne

Hsmenennii He Tpe6yerca/usmenenmus BHECEHbI B pasfesn(-bl):

HY)XXHOE MON4EepKHYTh

[pencenarenn Y4e0HO-MeTOIHYeCKOTo
DBeTa

(moyKHOCTR) MO CE

dHO




		2023-07-28T13:33:39+0700




