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1.

Ilnanupyemesie

pe3yJibTaThl

o0ydeHUs1 MO0 [MCHUILINHE

(Momymio),

COOTHECEHHBbIE C pe3yJibTdTaMH1 0CBOEHUA OﬁpaBOBaTEJIbHOﬁ IIporpaMMbI

Huctummaa Essential of biochemistry B coorBercTBUM ¢ TpeboBanusiMu PI'OC

BO u c yuerom IIOOII (npu HanmvuvMu) HampaBieHAa Ha (OPMHUPOBAHUE CJIEAYIOIIHAX
xomnerennui (YK, OIIK, IIK, TICK, IIKO, ITKP, IIKB'):
Tabmuia 1. CBsi3b pe3ynbraToB 06y4eHHUs C TPUOOpeTaeMbIMU KOMITIETEHIIUSIMU

Kop 1 HaumMeHOBaHue Kop 1 HauMeHoOBaHue 3arIaHUpOBAHHbIE Pe3yJIbTaThl 00yYeHus
KOMITeTeHITUU WHIMKATOpa JOCTUKEHUSI
KOMIIeTeHITUU
3HaTh. — ¢QU3MYeCKHe W XMMHUYEeCKHe OCHOBBI
VK-4 Cnocoben |MYK-4.2 Ocywecm6Basem P
JKU3HEIeSITeJIbHOCTU OPTraHKU3Ma;
npumeHsimMsb cobpemeHHble |BblnoNHeHue C
. YMmerb: — TIPUMEHSITh TeOpeTHYeCKUe 3HAaHUS U
KOMMYyHUKamu6Hble npedBapumensbHoti -
. . |TpaKTHYeCKWe HaBbIKK B TPAKTHYECKOM H
mexHonoauu, 6 mom wucie |nodzomobkoli coobujeHuil .
HAY4YHO-UCCJIeJI0BaTeIbCKOU e TeJIbHOCTH;
Ha UHOCMPAHHOM(bIX) |HA UHOCMPAHHOM S3blKe
o OCBaMBaTh CaMOCTOSITEIbHO HOBBIE  pa3febl
s3blKe (ax) 0ns |obulekynbmypHoll u
. dbyHIaMeHTaTbHBIX HayK, HCIIONb3YSI
akademuyeckoz20 U |NpogeccuoHatbHoli 9 .
NOCTUTHYTBHIN YPOBEeHb 3HAHUM;
npoecCcuUoHaIbHO20 memamuxku
N Bnagers: -~ TepMMHAaMH W TIOHATHSAMU
63aumodeticmbus.
OUOXUMUY;
3HaTh. — XUMHWYECKHe 3aKOHBLI B3auUMOIEWCTBUS
OIIK-1 Cnocoben |MOIIK-1.2 Ocymectsiusier A N
HEOPTraHUYeCKUX U OPraHUYeCKUX COeqUHEeHUH,
OTIpeJieNisiTh cbop 51 aHa/Iu3
. XUMHIO KOJIJIOUJIOB, OMOJIOTMYeCKH aKTHBHBIX
OUOIOTUYECKUM CTaTyC U |aHaMHECTUYeCKUX
BeIIeCTB
HOpMaTHUBHbIE JIaHHBIX, MIPOBOJIAT 1
YMmerb: — rpaMOTHO OOBSICHUTH ITPOIIECCHI,
KJIMHUYeCKHe II0Ka3aTellu |ODIIeKIMHIYeCKHe,
MPOUCXOMSIIMe B OpraHu3Me C TOYKU 3peHust
OpraHoB 51 cucTeM |1abopaTopHbIe U ~ -
00111e0M0JTOTUYeCKOM U JKOJIOTUYeCKUM HAyKu;
OpraHu3Ma >KUBOTHBIX dyHKIIMOHATTBHBIE 2
IPOTHO3UPOBATH MOCJIeACTBUSA cBoeit
HCCIIeJOBaHUS, .
1podeCCUOHATbHOM JesTeJIbHOCTH
HeoOXoAUMbIe IIJISt
Bnaners: — HaBbIKaMU paboTHI Ha J1TaOOpaTOPHOM
oripefieNieHust
6 obopy/IoBaHUY; COBpPeMEeHHBIMU dbusHKO-
HOJIOTMYECKOro  CTaTyca
XAMHUYeCKUMA W OHOJIOTMYeCKHUMH MeToIaMH
>KUBOTHBIX, YUUTBIBASI
HCCIIeqOBaHUs 0OMEeHHBIX MPOIIeCCOB B
HOPMaTHBHbIE
OpraHu3Mme.
KJIMHUYeCKye oKa3aTesIu

2. MecTo auciuIiuinHbI (MOIyJisi) B CTPYKType 00pa3oBaTeIbHOM MPOrpaMMEbI

Hucnummaa Essential of biochemistry otHocutcsi xk biioky ¢axynsraTvBHBIX
OVCITUIUIVH.

JlaHHasi [AUCIMIUIMHA OIMpaeTcsi Ha KypChbl JWCHUIUIMH: «OpraHnyeckas,
duskomionnHas xumusy, «HeopraHudyeckas W aHaIUTHYecKas XHAMUsD, «XHAMUSD,
«buornornyeckas XuMusa», «AHATOMHUS KUBOTHBIX», «lIATONIOTWS, THUCTONIOTUS U
sMbpuonorusy, «OcHOBBI pusnonoruny, «MUKPOOUONOTUS) U SIBJISIETCS OCHOBOM IS
IIOCJIeIYIOIero U3ydeHusl TUCIUIUIMH: «l'eMaTonorusy, «KnuHudeckast apMakoorusy,
«BHyTpenHue He3apasHble bone3HNY, «JInetonorusy., «JlaboparopHas

1 YK - yHuBepcasnbHble KomreTteHiwd, OIIK — obmenpodeccronanbHble kKommeTeHiwd, ITK — npodeccruoHabHbIe
kommereHiyn, IICK — nipodeccronampHO-CIielanu3upoBadHble KommereHwn, ITKO — rnpodeccroHanbHbIe KOMITETEeHITHH,
ycranoBnenHble ITIOOTT kak obsizarenbHble, ITIKP — nipodeccrionanbHbie kKoMmneTeHLUH, ycTaHoBaeHHbIe [TOOIT kak
pekomeHzyeMble, ITKB — npodeccroHanbHble KOMIIeTeHLIUY, ycTaHoBIeHHbIe OO.



IMarHoctukay,«llaTonorudyeckas

bUBUOIIOTULY,

«BeTrepuHapHOo-caHUTapHas

JKCITIePTH3a», « TOKCHUKOIOT U .

3. CopepikaHue TUCIUILIHHBI (MOYJIsI)

Pacripesiesienrie 4acoB 1o TeMaM Y BUJIaM 3aHSITHI NpPeCTaBisieTcs B Tabnuile 2 1o
KaXJ10M dopme 00ydeHUsl (ouHas, 3a09Hast, OYHO-3a09HAs).

Tabmuma 2. OuHas popma

dopmupye-
KomaecTBo 9acoB MPlE KOMIIe:
No TeHIIUU
- HawumeHnoBaHue pa3nesioB u TeM
m/n
Jexuun Bun Camocr. Bcero
o0 3aHATUS pabora | mo Teme
(J1P) (CP)
1 2 3 4 5 6 7
Introduction
1.1 |Brief history, subject and tasks of 2 2 VK4 OTK]
biological chemistry ’
2 Substances
2.1 |Proteins 2 2 1 5 VK4,0I1K1
2.2 |Lipids and Carbohydrates 2 1 3 VK4,0I1K1
2.3 |Vitamins 2 2 1 5 YK4,0I1IK1
2.4 [Enzymes 2 2 1 5 YK4,0IIK1
2.5 [Hormones 2 1 3 VK4,0I1K1
3  [Metabolism
3.1 [Substance&energy metabolism in 2 2 VK4 OTK]
organism '
3.2 [Protein metabolism 2 2 VK4,0IIK1
[lonroroBka k 3aueTy 9 9
HUroro 8 8 20 36
3aouyHas popma
dopmupye-
KonuuecrBo yacos MPBI€ KOMITE-
No TeHIIUU
a HaumenoBaunue pa3feyioB U TeM
/i
- Bun CaMocT. Bcero
o0 3aHSITUS pabora | mo Teme
(JIP) (CP)
1 2 3 4 5 6 7
1 Introduction
1.1 |Brief history, subject and tasks of 2 2
biological chemistry YK4,0IIKI
2 Substances
2.1 |Proteins 2 2 2 6 VK4,0IIK1
2.2 [Lipids and Carbohydrates 4 4 YK4,0I1K1
2.3 |Vitamins 5 5 VK4,0I1K1
2.4 [Enzymes 2 4 6 YK4,0I1IK1
2.5 [Hormones 4 4 YK4,0IIK1
3  Metabolism
3.1 [Substance&energy metabolism in 2 2
breanism VK4,0I1K1




dopmupye-
MbIe KOMIIe-
KonudectBo 9acoB
Ne TEHITUH
n HaumeHnoBaHue pa3niesnioB ¥ TeM
3.2 [Protein metabolism 3 3 VK4,0I1K1
[TogroroBka Kk 3ayety 4 4
Hroro 2 4 30 36

Y4ebHass [1eITeJIbHOCTb COCTOMT U3 JIeKIWM, JIaDOpaTOpPHBIX  3aHSTHH,
CaMOCTOSITeJTbHOM pabOThl, KOHTPOJIbHOM paboTbl. CTymeHTbl MOTYT y4acTBOBaTh B
HAy4YHO-UCCJIe[IOBATeJIbCKOW paboTe U B KOHbEpeHIIHSIX.

3.1.ConepaxaHue oT/Ie/ILHBIX pPa3iesioB U TeM

Paznein 1. Introduction

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.

Pasnen 2. Substances

Tema 2.1. Proteins

The content of proteins in bodies and tissues of animals. Functions of proteins.
Physical and chemical properties of proteins, methods of their allocation, purifying,
studying. Classification of proteins. Simple and complex proteins. Nucleoproteins.
Chromoproteins. Phosphoproteins.  Glycoproteins. Lipoproteins. Metalloproteins.
Denaturation. Non-enzymatic browning. Chemical changes. Functional properties.
Animal proteins. Plant proteins.

Tema 2.2. Lipids and Carbohydrates

Biological functions of lipids. Unsaturated and saturated lipids. Classification of
lipids. Simple and composite lipids. Phospholipids. Phosphoglycerides: phosphatidyl
ethanolamines (cephalins), phosphatidyl cholines (lecithins), phosphatidyl serines,
inositol phospholipids. Sphyngo lipids. Glycolipids. Steroids. General characteristic of
their biological role. Fatty acids structure and distribution. Conjugated linoleic acids,
essential fatty acids. Fatty acids and coronary heart disease. Reactions of unsaturated
fatty acids. Hydrogenation, margarine and transfatty acids. Rancidity. Antioxidants.
Triglycerides 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. Decomposition.
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 of the vitamins:
alphabetic, chemical (international, physiological).

Fat-soluble vitamins.



Vitamins of group A (retinols). Structure, properties, sources. Vitamin A pro-
vitamins: vegetable o - [3, 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, 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:P),
activity of alkaline phosphatase at rickets.

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

Group K vitamins (phylloquinones). Vitamin K sources. Vicasol. Structure 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 role,
involvement in coenzyme formation (thiamine pyrophosphate).

Vitamin B2 (riboflavin). Natural sources. Biological role, participation in forming
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. Biological
role, participation in coenzymes formation (NAD, NADPH).

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

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

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

Folic acid (vitamin Bc or B9). Natural sources. Biological role of folic acid,
participation in coenzymes formation. Participation of folic acid in 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.

Tema 2.4. Enzymes

Concept of enzymes as biological catalysts. Their short history. Chemical nature.
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 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, biological 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.

Paznen 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 biological
oxidation.

Enzymes of a respiratory chain. Free oxidation. The oxidation connected with
phosphorilation. Dissociation of oxidation and phosphorilation, factors causing the
dissociation.

Tema 3.2. Protein metabolism

Biological role of proteins. Proteins and proteids. Balance of nitrogen and its types.

Splitting of proteins in the digestion system. Peptides.

Features of transformation of nitrigen containing substances in ruminants.
Microbial 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 mechanism
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, asparagine,
etc.)

Features of amino acids metabolism. Use of nitrogen free residues 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.



4. YueGuo-meroideckoe H HHQopManHonHoe obecreverne
JAHMCIMIUTHHBL (MOTyJ1s1)

4.1. CIIHCOK OCHOBHOIT JIHTePATYPBI®

1. Kononarog, 10. B. BroxuMus XMBOTHLIX : yuebnoe nocobue / 10. B. Kononaros,
C. B. Bacunsesa, — Cankr-Ilerep6ypr : Jlaus, 2022. — 384 ¢. — ISBN 978-5-8114-
1823-7. — Texct : anexTpouHstii // Jlans : anexrponso-Gubmoreynas cucrema. — URL:
https://e.lanbook.com/book/211931

2.Kononaros, 10, B, OcHOBBI 3K0JIOTHYECKOH DHOXHMUH ; y4ebHOe nocobue / 10.
B. Konomarog, C. B. Bacunsesa, — 3-e uap., crep. — CaHKT- HETEPGYPF J]a 1152022,
— 136 c. — ISBN 978-5-8114-2489-4. — TekcrT : a/IeKTPOHHBIH /4
Gubnuoteunas cucrema. — URL: https://e.lanbook. comfbookuISﬂZS

4.2. CIIMCOK J{OTIOTHHTe IBHOIT INTepaTyphl’®

1. Poroxun, B. B. IIpaxruxym no 6uoxumuu : yuebHge cc'):-ﬁp{ie : 'f
— Cauxr-TTetep6ypr : Jlaus, 2022, — 544 ¢. — ISBN 978-5-8114- 1584217108 T‘éxcn
3NMeKTPoHHEI // Jlans : anektponHo-6GubnuoTeyHas cucrema. — URL:

https://e.Jlanbook.com/book/211406

2. Kionios, M. W. BHoNOrHYecKH akTHBHLIE BelecTsa B (PH3HONOTHYECKUX H
BHOXMMHYECKHMX POIIeCccax B OPraHM3Me XHBOTHOTO : yyebroe nocobue / M. . Kionos,
B. U. Makcumos. — Cauxr-ITetepbypr : Jlaub, 2022. — 448 c. — ISBN 978-5-8114-
1384-3. — Texcr : anexTpoHHLi // Jlanb : anexrpoHHo-OubnuoTeynas cucrema. — URL:
https://e.lanbook.com/book/211019

4.3. Tlepeuenn pecypcoB HHGOPMAUHOHHO-TEJEKOMMYHHKAIIHOHHOH CeTH
«HMurepuer»

Ta6muma 3. [lepeuenn HHbOPMAHOHHLIX DRCYDCOB

Ne | Haumenopanue Anpec

1. |Odunmanshblit cafit Muncensxosa Poccun http:/fwww.mex.ru/
| 2. |Arpapsas poccriickas nHdopMalnHoHHas cucTeMa | hitpi//aris.ru/
3. |Enpmeii cepercheii nopran Muncenexosa Poccum | httpi/fservice. mex.ru/Home/Registers
AndRegisters
| 4 |Poccensxosnansop Poccuiickoit ®epeparuu | http:/fiwww.fsvps.ru/fsvps
5 |HanuoHanbHbl HHCTHTYT 6Uooruyeckux | hitp://www.nibs.ac.cn./english/index.p
Hayk Axanemu Hayk Kuras, [lekun hp
6  |Tlepeutubie CTPYKTYpPLI Genkos —~ Swiss Prot http:/fau.expasy.org/sprot/;
I| http://crisceb.unina.it ASC/;
| http:/fwww.genome.ad.jp/aaindex/
7 |llpocrpancTeenHbie CTPYKRTYpbI Genkos — Protein http://www.BindingMOAD . org;
! '| Data Bank http://www.biochem.ucl.ac.uk/bsm/cat
h_new/,

http:/fwww.nchi.nlm.nih.gov/Structure
fedd/cdd.shtml

8 | Crpyxrypubie QopMyIbl XHMUYECKHX CORHHEHHH http://chem.sis.nlm.nih.gov/che
— ChemIDplus

2 He Boee 3 HCTOMHHKDE;
3He Gonee 5 HCTOHHHKOB, HOPMaTHBHKIE AKTb] BKIIOUAKTC HA YCMOTPEHHE TIPEOyiABaTe .



9  |Be6-cTpaHuIa HOMEHKIIATYPHOTO KOMUTeTa http://drnelson.utmem.edu/Cytoc
rome P450. html
10 | Crpykrypa reHoB, MOCIIE[0BATEIBHOCTH http://www.ncbi.nlm.nih.gov/Ge
HykieotusioB JIHK — GenBank nbank/index.html:
http://www.allgenes.org/
11 |Jlokanu3aliiysi TeHOB Ha XpOMOCOMe U CpeiCTBa http://www.hapmap.org
BU3yasiM3aluu reHoB — HapMap
12 |Merabonuyeckue nytu — KEGG http://www.genome.ad.jp/keg/
13 |JluTtepaTypHble CChIIKA Ha OMOXUMUYECKUE http://www.ncbi.nih.nih.gov/entrez/qu
rccnenosanus — PubMed ery.fcgi?db=PubMed;
http://www.biomedcentral.com/
14 | OnextpoHHO-6ubMHMOTEeYHAst cuctema HI'AY http://nsau.edu.ru/library/e-
catalogue/
15 | DnekTpoHHasi 6MOIMOTEeYHasl cUCcTeMa www.e.lanbook.com
M3aaTenbCcTBa «JIaHb»
16 | HayuHas snekTpoHHas 6ubnuoreka eLibrary.ru www.eLibrary.com
17 | DnexTpoHHO-OMOIMOTEYHAs: CUCTeMa U3[1aTeIbCTBa www.znanium.com
«Mudppa-M»

4.4. MeTonnueckye yKka3aHUs IS 00y4aIOIMXCA 10 0CBOEHUI0 TUCIHILTHHBI
(Momy/I10) H CAaMOCTOSITeTHLHOM PadoThHI

1. Essential of biochemistry: Meromuyeckve yka3aHWsi IO BBIIIOJHEHUIO
CaMOCTOSITeJIbHOM U KOHTPOJIbHBIX pabot/ coct. KoporkeBuu O.C.; HoBocub. roc. arpap.
yH-T. @PakynbreT BeTepWHapHOW MemuiMHbl. - HoBocubupck, 2022. - 46¢.
http://nsau.edu.ru/file/246641/

2. Essential of biochemistry: mertoguyeckue pa3pabOTKH II0 BBIIIOJHEHUIO
nabopaTtopHbix pabot/ coct. KopotkeBuu O.C., Konosasosa T.B.; HoBocub. roc. arpap.
yH-T. @PakynbTeT BeTepHHapHOM MeaulliHbl. - HoBocubupck, 2022. - 21 c.
http://nsau.edu.ru/file/246631/

4.5. Ilepeyenr WHQPOPMAIMOHHBIX TEXHOJIOTHI, HCHOJb3yeMBIX IIPH
OCyIIIeCTBJICHHH 00pPa30BaTeILHOI0 MPoIecca Mo JUCHHUIUINHe (MOTYJII0), BKJIIOYast
nepedyeHb JIMIIEH3MOHHOT0 M CBOOOJHO PaCIpPOCTPaHSEeMOro IPOrpaMMHOIO
obecnieueHus1 1 HHPOPMAITMOHHBIX CIIPABOYHBIX CHCTeM, HAIJISITHBIX IT0CO0MI

1. Ucnonb3oBaHue BHUIEONPOEKTOPOB Il JIeMOHCTPALMK BUIEOPUIbBMOB 110
OUOXUMUU CeJIbCKOXO03STMCTBEHHOM TTPOIYKITUU

Tabmuiia 4. [lepeyeHb UIIEH3MOHHOTO MPOTPAMMHOTO 00eCIIeYeHUsT

No Haumenosauue Tun nuneH3uu Uiu
/1 npaBoo0OJIa iaTesnb

1. |MS Windows 2007 Microsoft

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

3. |Bpoysep Morzilla FireFox Mozilla Public License
4. |IIoumo@Belii knuenm Thunderbird Mozilla Public License
5. |Paiinobuliii meHedxcep FreeCommande Becnniamuas

6. |l'ocynapcrBenHasi unpopmaiioHHas cucremMa B chepe BerepuHapuu | Ilo 3anpocy




Tab6numa 5. ITepedens miakaToB (110 TeMaM), KapT, CTEHOB,
MaKeToB, Mpe3eHTanui, GUIbMOB U T. [I.

Ne Tun HaumenoBanue [Tpumeuanue
n/n
1. | Buneopunbmel | Classification of proteins, Different types of Ot 10 mun. 60
proteins, Functions of proteins in living
organisms Enzymes, Vitamins, Types of

Hormones, Types of Lipids, New consepts of
lipoprotein  metabolism,Glycolysis, = Krebs,
nucleic acids, DNA replication
[To BceMy JIEKIIMOHHOMY KYypCY

2. | Ilpe3enraruu Ot 50 o 90 cmaiinoBs Ha

IIPe3eHTaIUI0
3. | TecroBele IIo BCeMy JIeKIIMOHHOMY KypCy B 3HauuTensHOM
3ajaHUs KOJIM4ecTBe
4. | ®ororpadpum | DopMyn coemuHEHUH AMHHOKHCIIOT, 0eJkoB, | B 3HaumTensHOM
yIJIEBOZIOB, HYKJIEMHOBBIX KHCJIOT, CXEMBI | KOJIN4eCcTBe
0OMEeHHBIX IPOIeCCOB
5. | Komnexnumn MakponepniapaThl >KUBOTHBIX C BPOXKIEHHBIMU | 4 LT

dHOMAJIMAMH

5. OnmcaHne MaTepHaJIbLHO-TEXHHYECKOH 0a3bl

Tabmuua 6. [lepeyens UCIIONIB3yeMBbIX [TOMeEIIeHH:

No Tun ayauropuun [Tepeuenb 060pynoBaHUst
ayIUTOPUU

HK-502 Aynutopust i 3aHSITUN CranroHapHbIA MyJIETUMEAUHHBINA IIPOEKTOpP,
JIEKIIMOHHOTI'O TUIIA, HOYTOYK, 3KpaH 3x4 M, ayIM0000py0BaHUe
MpaKTUYeCKUX 3aHSITUH, (KOImOHKM)
TeKyIllero KOHTPOJIS U
MIPOMEXXYTOYHOM aTTeCTallvH,
TPYIIIOBBIX U
VHAVBUIyaJIbHbIX
KOHCYJIBTallu

HK-511 Aynutopus aiis CranroHapHbIA MYJIETUMEeAUHHBINA IPOEKTOpP,
J1labopaTOPHBIX U HOYTOYK, 9KpaH 3x4 M, ayinoob0pyI0BaHHe
MpaKTAYeCKUX 3aHSITUH, (xonoHKM), eHTpUdyTH 2 1T, peppakTOMeTp,
TeKyIllero KOHTPOJIS U aNeKTpruYecKasi IIMTKa
MIPOMEXXYTOYHOM aTTeCTallrH,
TPYIIIOBBIX U
VHVBUTyaJIbHBIX
KOHCYJIbTalluU

6. Ilopsimok arTecTanuy CTYJeHTOB 110 JUCIIUILIHHE
Jlns  arrecranyu  CTyAeHTOB 10 JAUCHHUIUIMHE  (MOOY/MH0)  MCIOJb3yeTcs

TPaJMIIMOHHAS CUCTeMa KOHTPOJISI M OLIeHKH YCIIeBaeMOCTU 00yYaroIXCsl.
VYciioBUMsT W KpUTEpUM BBICTaBIEHMSl OIEHOK 10 JIHACHHUILIIMHE
Biochemistry":

"Essential of



s ycriemHOro mosy4yeHusi 3HaHMM W yMeHWM Io jucuuiuivHe "Essential of
Biochemistry" Heob6xonuMo noceleHre JeKIUd U MpaKTUYeCKUX 3aHSATHH, 00s3aTeslbHOe
y4dacTHe B aTTeCTAllMOHHBIX UCHbITaHUAX. [[j1s1 ycrielliHOM paboThl B TedeHHe cemMecTpa
CTY[IeHT JIOJDKeH paboTaTh C IpedjiaraeMOM JIMTepaTypoM, aKTMBHO Y4acTBOBAaTh B
obCcyXIeHur MaTepyalia, yMeTb U3jlaraTh OCHOBHbIE TTOJIOXKEeHUS M3YYeHHbIX UCTOYHHUKOB
JIATepaTyphl.

3aYTeHO BBICTABIISIETCS €CIIA CTYIEeHT:

— CIoco0eH 0XapaKTepu30BaTh COBPeMEHHOe COCTOSIHWe U MepCIeKTHUBbl Pa3BUTUS
Essential of Biochemistry;

— YCBOWJI OCHOBHBIE MeTOTbl, Ucrionib3yeMble Essential of Biochemistry;

— MOXeT OXapaKTepu30BaTb, PACKPBHIBaThb CYIIHOCTh OWOXUMHYECKUX SIBJIEHUHU,
MOJIb3YySICh TPUHSTOM Hay4YHOM TepMuHOjorveid B obmactu Essential of Biochemistry,
YeTKO OCMBICIIMBAeT W BbICTPAWBAaeT CBSI3U MeX]y Pa3IMYHbIMU OUOXUMUYECKUMU
MOHSATHSIMU;

— HW3YYWI XUMHUYECKUU COCTaB OEeJIKOB, >KUPOB, YITIEBO/IOB, HYKJIEWHOBBIX KUCJIOT,
dbepMeHTOB, BUTAMUHOB TOPMOHOB;

— 3HaeT TEepPMUHOJIOTUIO U OCHOBHBIe moHsTHs Essential of Biochemistry, cymnocTh
OUOXMMHYECKHUX SIBJIEHUH;

— OCBOMJI METOJIbI OlIpejie/ieHUs] XMMUYeCKUX BellleCTB;

— AKTHUBHO [IeMOHCTpPUpPYeT NOHUMaHHWe OHWOXWMHYEeCKUX IpPOIeCCOB B OpraHM3Me
’KMBOTHBIX;

— UMeeT TIpe/ICTAB/IeHUs] O COBPEMEeHHBbIX JlabopaTopHbIX MeTomax Essential of
Biochemistry.



8. Cornacosammne pabodeii NporpaMMel

CoorsercTyeT yyeOHOMY IUIaHY, YTBepXIeHHOMY Yuennim coperom PIEOY BO
Hosocubupckoro I'AY, nporoxon ot «29_» 09 2022 . MNe 7

Paboyas nporpamma o6cyxieHa U yTBEpsK/eHa
Ha 3aCeIAHHH Kadepsl

npotoxon oT « 05 » OKTSIOps 2022 rhNe 2
/’/—_
3asenyromiuit Kabenpoi e o H.H. Kounes
(nomsaioers) TIENCE PHO

[pencenarens yuebHO-MeTORHYLCKOH
KOMMCCHA M H.M. 3yBapesa

(ovHHDCTL) NAUIHEL BPHO

Pabouas mporpamma ofcyxieHa M COOTBETCTByeT y4ebHOMY  miany,
yrBep:KaeHHoMy Yuensim coserom GIBOY BO Hopocubupcekoro TAY, NPOTOKOJ OT
«26 »_05 2022  r NS

M3menenuit He TpeByeTca/MsMereH s BHeceb! B pasnen(-bi): 4.1 u 4.2
HY#HOE NONYEPKEYTE

[Ipencenarens yyebHo-MeTOMMUECKOTO
CoBeTa

(noisknocTs) TOATHCH PHO

PaGoyas mporpamma ofcyxmena u COOTBETCTBYeT  yyeGHOMY ruiamy,
yreepierHomy Yuensim coserom ®I'BOY BO Hosocubupckoro [AY, MPOTOKOJ OT
N 20__rNe

H3menenuit He TpeByercs/usMeHeHus: BHECOHE! B pasmen(-sl):

HYAIOE NOMMEpkIyTh

IIpencenarens yuebHO-MeTOnHYECKOTO
COBeTa (KOMHCCHH)

(L0MmHI0CTL) CAHCE $HO
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