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1 Ilnmanupyemble pesynbrarbl ofy4eHHs 110 AHCOHIIHHe  (MOfyTio),
COOTHECEHHEIe C pe3yabTaTaMH 0CBOCHHS oﬁpaaosa'renbnoﬁ IIpOrpaMMbI
Hucnmniuza Essential of biochemistry B COOTBETCTBHH C TpeboBaHusMu PIOC B() u
HalpaB/ieHa Ha GOPMHUPOBAHME CIEYIOMNX KOMIIeTeHIHE (YK):
- Tabimmna 1. Ces13b pesynbraToB 06ydeHus ¢ IIPHUOOpPeTaeMbIMH KOMITeTeHITHSIMU
; KO,[I ¥ HAaMMEeHOBaHUe KO)I U HaMMMeHOBaHue 3aHHaHI/IpOBaHHbIQ pe3yisTaThl O6yquH§I
| KOMIIeTeHII1 HHOUKATOpA JOCTUXeHUs
KOMIIeTeHITUU
VK4, ChpEnks HYK-4.1. Yumaem u |3uarse:
e VltibemBasmb NnoHuMaem co cnoapem | xumuueckue cucmembl, Memodsi| u cpedcmba
dendbyro Jumepamypy Ha | Xxumuueckux uccnedoBaruti
KOMMyHUKaUUIO g | UHOCMPAHHOM S3biKe. yMeTh: )
yemHOI U npozHosupobams nociedcmbus ¢boetl
! " NpogeccuoHanbHoll desmenbHogmu;
nucbMeHHoOU ¢opmax
‘ BIIQ/IETh:
Ha kocydapcmbenHom
] & . MePMUHAMU U NOHSMUAMU GUOXUMUU
43blKe Poccutickoii
®edepauuu a HYK-4.2. 3HaThb:
s OcyuwecmBasem npa6una unmepnpemayuu pesyabmamoB
UHOCMPAHHOM(bIX) &
aavike(ax) BbtnonHeHue ¢ buoxumuueckux uccnedobaruti dns onpedeneriis
' npedBapumensHoli ¢usuonozutecko20 cocmosaHus HcUBOMHbIX;
nodzomo6koti yMeThb:
coobuieHull Ha camocmosimensHo oc6auBame HPBbie pasdensi
UHOCMPAHHOM S3blKe $pyHIameHmanbHLIX HayK, UCnoAp3ya docmueHympili
obuweKkynbmypHoli u ypobeHb 3HaHull;
NPOPeCccUOHANLHOL BJIAJIeTh:

| memamuku. OCHOBHBIMU NOHAMUAMU U MEPMUHAMU  GUOXUMYL| npU

‘ OUeHKe XUMUYEeCKo20 cocmafa, mexHONOo2UMeTKUX

‘ cboticmb  cenvckoxossiicmbennoli  npodywkuyu| u
dusuonoauueckozo cocmosHus HeuBomHbIX;

HYK-4.3. SHALES v
Memodbl u cpedcmba xumuueckux ucciedoBaniii

| HemoHcmpupyem
npabuna uHmepnpemayuu pesyabmamo8

| i O Guoxumuveckux uccredoBanuii dns onpedenenus

i nepe6od mekcmoG6 p

\ s ¢pusuon02UYeCKO20 COCMOAHUS HCUBOMHBIX:

npoeccuoHabHO
yMeThb:
memamuku.

f PayuoHanbHO ucnoawL3oBams budnozuveckue
ocobeHHocmu scuomHbix npu npousbodcmbe
npodyKuuu, ucnosb3yst docmuaHymulii ypobers|sHanui;
BJIA/IeTh:

dpusuko-xumuueckumu u 6uonopuueckuMu Mempdamu
aHanu3a, — npuemamu  MOHUMOPUH2Ad  OGMEHHbBIX
npoueccob 6 opaarusme.
2. MecTo IucnMIUIMHEI (MOIys) B CTPYKType 00pa3oBaTe/IbHOI IIPOrpaMMBE]
| . . .
Hucnmrummna Essential of biochemistry otHOCKHTCS K pakynremamubBam.
| HanHag mucnumivna OMMPAeTCsl Ha KyPChl MUCHMINUIMH: «XUMHsD», «BHOXUMEY,
«DUNONOTYA _ KHMBOTHEIXY, «leHeTHxa XKUBOTHBIX», W SIBJISIETCH OCHOBOH |[Ijis
IOQUIeAYIOIIer0  H3YyYeHWA  auciuIumH:  «Kopmyenue JKUBOTHBIXY»,  «OCHOBEI
E'HCT;EXHOJIOI‘I/II/I», «['eHeTHYECKHEe OCHOBLI CEJIeKIINY.
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|
; 3. Copepikanue JHCHHUILIHHBI (Momymns)
Pacnipeyienernue 4acos 110 TeMaM u BUIaM 3aHSTHI IpejicTaBiisieTcs B Tabmme |2 mo
E KEI)K,IIOI/I dbopme 00yUeHHs (o4Hast, 3a04HasI, OIHO- 3a04Has).
| Ta6mnuma 2.1 Ounas popma
|
KonuuecTBo yacos Dopuupyetryre
‘ KOMIIeTeHIIUU
| Ne Haumenosanue
| m/m pasfenoB U TeM
; Jlekinu 3a§§fm CamocTosTenbHas Bcneor
D (IP) pabota (CP) reN
| Cemectp Ne 4
| | Introduction
E Brief history, subject
- L.1 | and tasks of 2 2 YK+4
| 1] biological chemistry
2 Substances
. 2,1 | Proteins 2 1 3 YK+4
‘ Lipids and |
| ik Carbohydrates 4 ! 5 vi
' 2.3 | Vitamins 2 1 3 VK4
2‘L4 Enzymes 2 1 3 YK+4
2,5 | Hormones 2 1 3 VK14
13 Metabolism
f Substance&energy
; 3.1 | metabolism in 2 1 5 VKq4
el | organism
‘ d
3 Carbohydrates  an 9 ] 3 VIl
; lipids metabolism
| B.3 | Protein metabolism 2 1 3 YK+4
| 3; 4 Mineral and water 1 1 VIl
metabolism
1 ITonroTroBka K 3auery 9 g
| Hroro 8 8 20 36
| 3aounas popma
KonuyecTBo yacos b e
& KOMITeTE@HITUH
- INe HaumenoBanue
l /11 PasesioB U TeM
i | Bun Bcen
F Jlexmnu ARSI CamocTrogTenpHas o
: \ D (J1P) pabora (CP) e




h Cemectp No 4 | ] . | ‘
1 Introduction

Brief history, subject
| 1.1 |and tasks of 2 2 YK+4
‘ biological chemistry

2 Substances
2.1 | Proteins 2 2 4 YK-4

1 Lipids and |
w PP Carbohydrates . 4 4 Rt
. 2.3 | Vitamins 2 2 4 YK-4
| 24 | Enzymes 2 2 VK4
2.5 | Hormones 2 2 4 YK-4
13 Metabolism
‘ | Substance&energy
- 8.1 | metabolism in 2 2 YK-4
‘ organism
2 9 Carbohydrates  and 9 9 4 VK-t
! lipids metabolism
| 3.3 | Protein metabolism 2 2 5 YK-4
Y Mineral and water 9 9 V-l
‘ metabolism

ITonroroska K 3ayery 4 4

Hroro 4 8 24 36

CaMOCTOATeIbHOW PAabOTHI.

Y4ebHas JnedTeNbHOCTL  COCTOMT W3  JICKIIHH, NPAKTHYCCKUX  3AHMIT

Pa3zoen 1. Introduction

3.1. Conmepixanue oTae/IbHBIX pa3fesioB U TeM

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

Brief history of biological chemistry, role of home scientists in i

Pa3znmen 2. Substances
Tema 2.1. Proteins

hromoproteins. ~ Phosphoproteins.  Glycoproteins. Lipoproteins

Tema 2.2. Lipids and Carbohydrates
Biological functions of lipids. Unsaturated and saturated lipid

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

try

ts development.

The content of proteins in bodies and tissues of animals. Fuhctions of pratei

Metalloprote

C
Denaturation. Non-enzymatic browning. Chemical changes. Furctional properti
Animal proteins. Plant proteins.

s. Classificatipr

nral

11S.

Physical and chemical properties of proteins, methods of their allocation, purifying,
studying. Classification of proteins. Simple and complex proteins. Nucleoprotei

ins.
ins.
ies.
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lipids. Simple and composite lipids. Phospholipids. Phosphoglycerides: phosphati 1yl
ethanolamines (cephalins), phosphatidyl cholines (lecithins), phogphatidyl serines,
Inositol phospholipids. Sphyngo lipids. Glycolipids. Steroids. Generadl characteristic |of
their biological role. Fatty acids structure and distribution. Conjugated linoleic |a¢ids,
essential fatty acids. Fatty acids and coronary heart disease. Reactidns of unsaturated
fatly acids. Hydrogenation, margarine and transfatty acids. Rancidity. Antioxidans.
[Iriglycerides melting and crystallization. Cocoa butter and chocolate.| Polar lipids}, milk
fat, cream and butter, phytosteroids.

Structure, properties of carbohydrates, their role in wildlife. Sugars:
monosaccharide, oligosaccharides. Sugars as solids. Sugars in solution. Decompositign.
Polysaccharides: starch, pectins, seaweed polysaccharides, cellulose, hemicelluloses|and
fibre, gums.

Tema 2.3.Vitamins

| History of development of the study about vitamins. Definition of vitamins |as
major biologically active substances. Concepts of avitaminosis, | hypovitaminosis,
hypervitaminosis, antivitamins. Classification and nomenclature pf the vitanlids:
alphabetic, chemical (international, physiological).

Fat-soluble vitamins.

| Vitamins of group A (retinols). Structure, properties, sources, Vitamin A pro-
yitamins: vegetable a - {3, y-carotines and their transformations |in an organjsm.
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, egg- yolk,
liver).

| Group D vitamins (calciferols). Structure. Sources. Pro-vitamins D2 and |[D3.
Participation in the regulation of calcium and phosphorus metabolism in blood (Ca:R),
activity of alkaline phosphatase at rickets.

? Group E vitamins (tocopherols). Biological and antioxidant role of tocophetols.
Muscular dystrophy. Creatinuria.

| Group K vitamins (phylloquinones). Vitamin K sources. Vicasol. Structure |land
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 1ole,
involvement in coenzyme formation (thiamine pyrophosphate).

| Vitamin B2 (riboflavin). Natural sources. Biological role, participation in forming
doenzymes (FMN, FAD).

| Vitamin B3 (pantothenic acid). Natural sources. Biological role, participation fin
¢oenzymes formation.

| Vitamin B5 (nicotinic acid and nicotinic acid amid). Natural sources. Biologidal
role, participation in coenzymes formation (NAD, NADPH).

| Vitamin B6 (pyridoxine, pyridoxal, pyridoxalamine). Natural sources. Biologidal
role, participation in coenzymes formation (pyridoxal phosphate).

Vitamin B12 (cyancobalamine). Natural sources. Biological role.

| Biotin (vitamin H). Structure and properties. Natural sources, Biologicall role,
participation in coenzyme formation.




Folic acid (vitamin Bc or B9). Natural sources. Biological tole of foli acid,
participation in coenzymes formation. Participation of folic acid in methabolism |of
1ucleinic 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.

Tema 2.4. Enzymes
Concept of enzymes as biological catalysts. Their short history, Chemical nature.
Manocomponent 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 engzymes. Allocation
and purification principles.

| Modern nomenclature and classification of enzymes.
| Concepts of pro-enzymes, isoenzymes and their importance|in regulation [of
¢nzymatic activity.
Immobilized enzymes.

Tema 2.5. Hormones
Definition. Hormones as effectors of metabolism. Their classification.
| The action mechanism. A place of hormones biosynthesis - endocrine 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, prop
biological role.
Hypothalamus hormones. Hormones of anterior and posterior pituitary; strucfure,
properties, biological role.

Hormones of sexual glands. Structure, properties, biological role.
| Prostaglandines.

Use of hormones and their synthetic analogues in animal industries.

D

rries,

Pa3pgen 3.Metabolism

| Tema 3.1.Substance&energy metabolism in organism
| Substance and energy metabolism general characteristic. The basic stages |of
metabolism.
| Biological oxidation. History of formation of modern concepts of biolpgigal
oxidation.
Enzymes of a respiratory chain. Free oxidation. The oxidatiop connected with
sphorilation. Dissociation of oxidation and phosphorilation, factors causing | the
sociation.
Tema 3.2.Carbohydrates and lipids metabolism
Biological value of carbohydrates. Digestion of carbohydrates in the gastroenteric

traqt and their absorbtion. The enzymes involvement in digesting jof carbohydrates.

Y o S e e |
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Characteristics of digesting carbohydrates in ruminants. The role of cellulose. The destiny
of soaked up monosaccharides (glucose).

3 Synthesise of glycogen in liver. Sugar content in blood. Liver rdle in maintenance
of concentration of sugar in blood. Intermediate metabolism of carbohydrates in organs
and tissues.

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

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

Pentose phosphate pathway of carbohydrates oxidation and its biolpgidal
importance. Gluconeogenesis.

l Neurohumoral —regulation of carbohydrates metabolism. Hypoglycaemia.
H‘yperglycaemia.

| Biological value of lipids. Digestion of lipids in the gastric intestinal tract and their
aé)sorbtion. Emulsification and value of this process in lipids metabolism. Bile acids|and
their biological role. Intermediary lipids metabolism in tissues and cells. Oxidation of
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 ¢rganism.

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

ceurrence.,

Regulation of lipids metabolism.

Tema 3.3. Protein metabolism

| Biological role of proteins. Proteins and proteids. Balance of nitragen and its types.

| Splitting of proteins in the digestion system. Peptides.

f Features of transformation of nitrigen containing substances in ruminants.
Microbial protein synthesis in ruminant prestomachs, cecum and colonic. Importance pf
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 mechanism
to neutralize toxic products.

' | Biosynthesis of proteins and its basic stages.

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

' Ammonia neutralisation in an organism (urea synthesis, glutamine, asparaginge,
ate.

" Features of amino acids metabolism. Use of nitrogen free residuges of amino|acids
in 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 proteins.

- Tema 3.4. Mineral and water metabolism
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egulation. The content of mineral substances in bodies and tissues
|tr
ubstances metabolism.

~ Caukrt-IlerepOypr : Jlansw, 2022. — 544 c. — ISBN 978-5- 8114 86
TeKTPOHHEIH // JIaHb : 37IeKTpoHHO-GHG/MoTedHas chicrema. — URIL:
ttps://e.lanbook.com/book/211406

The quantitative content and water status in tissues. Water
ace elements, their biological role and metabolism. Regulation o

Value of major minerals and trace elements in animal husban

‘canned food.

JUCUHHIIHHBI (MOTYJIS)

4.1. Cnucok oCHOBHOI JiATEPATYpPbI'

4. YuebHo-mMeronnueckoe u uH(popManuoHHOE 00¢

1.Konomnaros, 0. B. bruoxumus *KMBOTHBIX : yuebHOe II0CoOHe
loronaToB, C. B. BacunbeBa. — Caukr-Iletep6ypr : Jlans, 2022, —
78-5-8114-1823-7. — TekcT : aneKTpoHHBbIH // JIaHb : 37IeKTPOHHO-6
ncrema. — URL:_https://e.lanbook.com/book/211931

2.Konomnatos, I0. B. OcHOBBI 3K0JIOTHYeCKOM GHOXUMHUH : YIef
. Kononaros, C. B. BacunseBa. — 3-e usf., crep. — CaHKT- HeTepCi),,
- 136 c. — ISBN 978-5-8114- 2489 4 — Texkcr : SJIEKTpOHHb i/l
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2.Knomos, M. HU. DbBuosorudecku axkTHUBHBIE BemiecTBa B (GHM3HUOJIOIMYECKUX U
OMOXMMUYeCKUX IIPOIleccaX B OpraHW3Me >KHBOTHOrO : ydebHoe| mocobue /| M| H.
Kionos, B. Y. MakcumoB. — Cankrt-Ilerep6ypr : Jlaus, 2022, — 448 c. — ISBN 978-5-
8114-1384-3. — Tekcr : ayeKkTpoHHbIi // JIaHb : 3JIeKTPOHHO-OMOIMQTeYHas CUCTeMa. —
URL:; https://e.lanbook.com/book/211019
4,3. IlepeyeHnb pecypcoB HH(POPMALHMOHHO-TEJIEKOMMYHUKANNOHHOMA CeTH
«HnTepHeT»

Tabnuua 3. Ilepedens HHGOPMAIIMOHHBIX PECYPCOB
Ne Haumenosanue Anpec
‘ /1
| | 1. | ObunmansHeni cait http://www.mex.ru/
Muncenpxo3a Poccun
2. | ArpapHnas poccuiickas http://aris.ru/
nH(pOpPMAHOHHAS CHCTEMA
3. | Enunsii cepucHeit moptain | http://service.mcx.ru/Home/RegistersAndRegisters
MuHcensxo3a Poccnu
4 | Poccenpxo3Ham30p http://www.fsvps.ru/fsvps
Poccuiickoit ®enepanuu
.| 5 | HarmoHANbHEIH HHCTUTYT http://www.nibs.ac.cn./english/index.php

He Gonee 3 HCTOYHUKOB;

He 6omee 5 HCTOYHHUKOB, HOPMAaTHBHBLIC aKThI BKIIIOYAIOTCA HA YCMOTPEHUE IIPEII0OAaBaTE

JIA.




6 | IlepBuunbie CTPYKTYypbI 6eskoB — Swiss Prot http://au.expasy.org/sprot/;
http://crisceb.uninaR.it/ASC/;
‘ http://www.genomé.ad.jp/aaindex/
7 | IIpocrpaHcTBeHHBIE CTPYKTYpEI 6estkoB — Protein http://www.BindingMOAD.org;
Data Bank http://www.biochem.ucl.ac.uk/bsm/ta
th_new/;
http://www.ncbi.nlm.nih.gov/Structiir
e/cdd/cdd.shtml
|| 8 | CrpykrypHELe bOpMyITEL XUMUYeCKIX http://chem.sis.nlm nih.gov/chemidpl
coeyuHenui — ChemIDplus us/
9 | Be6-cTpaHniia HOMEHKITATyPHOro KoMUTeTa http://drnelson.utmem.edu/Cytocrpm
‘ ' e P450. html
10 | CTpykTypa reHoB, nocienoBare/ibHOCTH http://www.ncbi.nlm.nih.gov/Genbah
nywieorusoB JHK — GenBank k/index.html;
http://www.allgenes.org/
11 | Jlokanu3zariys reHoB Ha XPOMOCOMe U Cpe/CcTBa http://www.hapmapjorg
Bu3yanrsanuy redoB — HapMap
12| Metabonueckue nytu — KEGG http://www.genomelad.jp/keg/
13 | JlurepaTypHble CCHUTKM Ha GHOXUMMYECKHE http://www.ncbi.nih|nih.gov/entrez/d
vccieioBanus — PubMed uery.fcgi?db=PubMed;
http://www.biomedgentral.com/
14 | DnexTponno-6ubMoTeYHas cucTema HIAY http://nsau.edu.nu/library/e-
catalogue/
15 | Dnexrponnas 6ubnHoTEYHAs CHCTeMa www.e.lanbook.com
M3aTeJIbCTBa «JIaHby
16 | Hayunas snexrponHas 6ufiiorexa eLibrary.ru www.eLibrary.com
17 | SnextpoHHO-6U6IMOTEYHAY CHCTeMa Www.znanium.cpm
usniatenbCcTBa «Mudpa-My

44. Memoduueckue ykazanus o0nsa o0yuarowuxca no ocboenuro ducuUAUHBL
(modymo) u camocmosamensHoii paGomut

1, Essential of biochemistry: meromuueckue YKa3aHUS |0  BBLITOJHEHUIO
CaMOCTOSITeIBHON M KOHTPOJIBHOM pabot/ coct. Kopotkesuu O.C.: HOBOCHS. roc grpap.
YH-T.  Brooro-TexHosornyeckuit - daxyisrer. - Hosocubupck, 2022. - 45| c.
hitp://nsau.edu.ru/file/246751/

2, [Essential of biochemistry: wmeromuueckue paspaboTKH |10  BBIIOJHPHUIO
1a60PaTOPHBIX pabor / cocr. Koporkesuu O.C., Konosanosa T.B.: Hosocu6. roc. arpap.
YH-T.  Buonoro-texHomorudeckumii  daxymsrer.- Hosocubupck, | 2022. - Z1
c.http://nsau.edu.ru/file/246741/

| 4.5. Ilepeyenr wuH}OPMAIHOHHEBIX TeXHOJIOTHH, HUCHOJb3yeMBIX | IIPH
OCYII[eCTBJIeHHH 00pa3oBaTeIbHOr0 MpoIecca 10 JUCIUILIHHEe (Momyir0), BKTIOHan
ficpevent JTMIEH3HOHHOT0 H CBOOONHO pPACcIpPOCTPaHSIEMOr( MPOrpaMMHOI0
ofecredenus U MHQOPMAI[HOHHBIX CIPaBOYHBIX CHCTEM, HaIVISAAHBIX IT0CO0HI{




Tabnuna 4. [lepeyens MUIEH3UOHHOTO IIPOrPaMMHOTO Ob€ecreYeHus

No HanmenoBanue Tun | mnensun wim
/i 1paBoobiaaTep
1. MS Windows 2007 Microsoft
il MS Office 2007 prof (Word, Excel, Access, PowerPoint) Microsoft
4 bpaysep Mozilla Firefox Mozilla Public Licensd
4, IToumoBeiii knuenm Thunderbird Mozilla Public License
\
: Tabmnuma 5. Ilepedens miakaros (1o TeMaM), KapT, CTeH/IOB,
‘ MAaKeTOB, Ipe3eHTallui, GUILMOB U T.JI.
| |Ne Tun HanmenoBanue [Tpumeyanvie
|| m/m
| |1. | Buneodumbmer | Classification of proteins, Different types of Or(10 mun. 60
3. proteins, Functions of proteins in living
\ organisms Enzymes, Vitamins, Types of
i Hormones, Types of Lipids, New consepts of
| lipoprotein  metabolism,Glycolysis, Krebs,
; nucleic acids, DNA replication
‘ 2. | IIpesenTaruu [Io BceMy JIEeKIIMOHHOMY KypCy Or 50 po 90 cnaios Ha
i IIpe3eHTaIHI0
3. | TecroBeIe [1o BCeMy JIeKLIMOHHOMY KypCy B 3na4yurensHom
3a1aHuUs Konnqllcme
| |4. | Pororpaduu DopMyn coeMHEHHUH aMUHOKKCIIOT, GeIKOB, | B 3Ha4MTEeIbHOM
E YIJIEBOJIOB, HYKJIEMHOBBIX KHCJIOT, CXeMbl | KOJIM4eCTRe
; | 0BMEHHBIX POIIECCOB
' 15, | Komnexiuu MaxpornepriapaThbl SKUBOTHBIX C | 4 wr
‘ BPOXKJIEHHBIMH aHOMAJIMSIMHU
5. OnmcaHne MaTepHAILHO-TEXHUYCCKOH 0a3b]
Tabnuma 6. [lepeuenn VICIIOJIb3YeMBbIX ITIOMEeITeHHH
Ne Tum aymuropuu [lepeuens o6opymopanus
ayluTOpUun
HK-502 Aydumopus ons CmayuonapHbil MyabmumeduliHblil Npoekmop, HOymOyK,
w ‘ 3aHAMUU NEKUUOHHO20 | sxpaH 3x4 M, ayduoobopydoBarue (KONOHKU)
% muna, NpakmuuecKux
3aHamul, mekyu,e2o
KOHMpPONs u
NPOMENCYMOYHOU
ammecmauuu,
| 2pynnoBuix u
| unduBudyanbHuix
1 KOHcynbmauuil
| | | HK-511 Aydumopus dna Cmayuoraprbiil mynemumeduiiHblil ppoexmop, Hoym Oy,
abopamopHbIX U 3KpaH 3x4 M, ayduoobopydoBarue (KoNOHKU),
Npaxkmuueckux ueHmpugbyeu 2 wm, peddpakmomemp, anekmpuueckasn
3aHamul, mexkyuie2o niumka
; KOHMpPOJS U
1 NPOMEICYMOUHOI
ammecmauyuu,

‘ epynnoBbix u
1 uHOuBudyanbHbIX
KOHCyabmauul
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| 6. ITopsigoK aTTecTaliy CTYACHTOB 110 JUCLUILTHH
|
|
‘ Hns ammecmayuu  cmydeHmog no  oucyuniuHe — (MOOY/IG
AOUYUOHHAS CUCMeMA KOHMPOAs U OYeHKU yCneeaeMocmu obyuaouy

)

UCno/b3)

UXCAL.

Ve

'S




|
8. CormmacoBanue pa6oueii mporpamMMel
CootsercTByeT yueGHOMy miany, YTBEPX/IeHHOMY Y4eHbIM casetoM ®T'BOY |BO
Hosocubupckoro I'AY, mporokon ot «29_» centabpa__ 2022_r. Ne 7]
Paboyas mporpamma o6cysknena u yTeepx/ena
Ha 3aCeaHuu Kadenpel
IIPOTOKON OT « 5 » OKTAOPSI 2022 . Ne 2
| s B i s N b
|||
3aBenyromui kadenapoi / H.H. Kouynes
(momKHOCTB) MOATUCh [e235(0)
[Ipencenarens yue6HO-METONMYECKOTO
cosera F= 2, M.JI| Kounesa
(moykHOCTB) TIOAIIHCh [)5(0)
3am nexana BT® no YBP o4HOI 1 32049HOI
bopm obyueHus . [besioycos
; Paboyas mporpamma  o6CyXmeHa M COOTBETCTByeT —yueGHOMY | HY,
yTBepxienHomMy Yuensim coerom ®PT'EOY BO Hosocubupckoro LAY, mporokon ot
« |l » 20t Ne
s Ff =
VismeHenuit He TpeGyeTcsl/H3MeHeHNs BHECeHbI B pasyiesi(-bi):
HY)KHOe ITOHYepKHYTb
EﬂpencenaTenb y4e0HO-MeTOIUYeCKOTO
coBera
i (MOJKHOCTB) MOIIIUCh PHUO
i
1 PaGoyas nporpamma  ofCyxmeHa ©  COOTBETCTBYeT y4ebHomy |mjiaHy,
yTBeprKieHHOMYy Y 4uensiM coserom @TEOY BO HoBocubupckoro [AY, mpoTokon ot
¢ » 20 No
|
| Hamenenuit He TpeGyeTCst/H3MEHeHHS BHeCeHEI B Pasesi(-bl):
HYXXHO€ TIOOYepPKHYTh
Ilpencenarens y4e6HO-MeTOIMYECKOTO
coBeTa
(noyKHOCTB) MO Ch )7(0]
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