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1. Ilnanumpyemble Ppe3yJbTAThl

o0yuyeHHs] MO0 JUCHMILUIAHE (MOIYJIIO0),

COOTHECEHHBIE C Pe3yIbTaTaMU 0CBOEHHUs 00Pa30BaTeIbHOI MPOrpaMMbI

Hucuunnuna Essential of biochemistry B coorBerctBuu ¢ TpeGoBanusimu OI'OC
BO u ¢ yuerom IIOOII (nmpm Hanmuuu) HampaBieHa Ha (OPMUPOBAHUE CIEAYIOLINX
xomnerennuii (YK, OIIK, IK, TICK, IIKO, ITKP, ITKB!):

Tabsuua 1. CB43b pe3ysIbTaTOB 00yUYEHUs C IPUOOPETAEMBIMA KOMIIETCHIMSIMU

KO,I[ N HAUMCHOBAHHEC

KOI[ 1 HAMMCHOBAHUC

3annaHupoBaHHBIEC PE3YyJIbTAaThl 00yUEHUs

KOMITCTCHITHH WHMKATOPa JTOCTIKECHUS
KOMIICTCHIIHH
VK-4 HYK-4.2 Ocywecmensem | 3HATH:
Cnocoben npumenamo 8bINOIHEHUE C TIOJIOKECHUST MYTAIIHOHHON H3MEHYHBOCTH,
coepemennbie npeosapumenbHou TCHETUKYU WHIMBUYyalIbHOTO Pa3BUTHUSA,
KOMMYHUKAMUBHbLE Nn0020MOBKOU COOOUjeHull | TCHETUYECKUE aHOMAJTMH KUBOTHBIX
MexHON02UlU, 8 MOM HA UHOCMPAHHOM 513blKe | YMeTh:
yucie Ha 00WeKyIbMypPHOU U IIPOBOJIUTH KOMIUIEKCHBIC BETCPHUHAPHO-
UHOCMPAHHOM(bIX) npogheccuonanbHoll TCHETHYECKUE UCCIICOBAHMS JIUISI BBISIBIICHUS
A3biKe(ax), 0/ memMamuKu. TEHETUYCCKUX aHOMAIMH U CKPBITOTO

aKaoemu4ecKo2o u

HOCHUTCJILCTBA MyTallUN Y )KUBOTHBIX

npogeccuonanbHozo BJIA/IETh:
83aumooeticmeus COBPEMEHHBIMM  BO3MOXXKHOCTSMM  METOJOB
TE€HETUYECKOTO, LIUTOT€HETUYECKOTO u
MOJIEKYJIIPHO-T€HETUYECKOTO aHanu3a
IIPH OLICHKE BIIUSIHUSA AHTPOIOT€HHBIX
(haKkTOpPOB HA OPraHU3M KUBOTHBIX
3HATh:

OIIK-2 Cnocoben
onpeoesims
buono2uyeckuil
cmamyc u
HOPMAmMugHble
KIUHUYeCcKUe
noKazamenu OpeaHos u
cucmem opeanuzma
AHCUBOMHBIX

HOIIK1.2 Ocywecmesnsiem

coop u ananus
AHAMHECMUYECKUX OAHHDBIX,
, npoeooum
obwWeKIuHuecKue,
1abopamopHtule u
PYyHKYUOHAIbHbLE
uccne0osans,
HeobxoouMble ons
onpeoeneHus
buonocuweckoco  cmamyca
HCUBOMHDLX, yuumoleas

HOpMAanmueHsble KIUHUYeCcKue
nokasameau

3aKOHOMEPHOCTH HACJIEI0BAaHUS U
U3MEHYMBOCTU KaYECTBEHHBIX,
KOJIMYCCTBCHHBIX U IMOPOrOBbIX ITPHU3HAKOB Y
YKUBOTHBIX U BIIMSIHUE CPEbl HA UX
MPOSIBJICHUE

yMeTh:

MIPOBECTH OLIEHKY U OTOOP JKUBOTHBIX 1O
YCTOMYHUBOCTU-BOCIIPUUMYHUBOCTH K
HAaCJIEACTBEHHO-CPEIOBBIM OOJIE3HIM U
BBISIBUTH T€HETUYECKYIO 00YCIOBIEHHOCTh
peaKkIu Ha JIEKapCTBEHHBIC MTPenapaThl
BJIA/IETh:

COBPEMEHHBIMHU METOAaMU CO3IaHus
MOMYJIALNNA JKMBOTHBIX c HU3KHUM
T€HETUYECKUM Tpy30M, oOnagaronmx
OTHOCHUTEIbHOM TeHEeTUYECKOM

PE3UCTEHTHOCTHIO K OOJIE3HSIM.

2. MecTo nMCcHUIJIMHBI (MOXYJIS]) B CTPYKTYpPe 00pa30BaTe/ibHOI MPOrpaMMbl

Hucruminaa  Essential of biochemistry oTHocutcss k wacTtu, dopmupyemMoit
YYaCTHHUKAaMU 00pa30BaTEIbHBIX OTHOIICHUM.

1

YK — ynusepcansubie komnereHunu, OIIK — obmenpodeccuonansusie komnerennuu, IIK — npogpeccnonansuele

komrereHmy, IICK — npodeccronanbHo-crienanu3npoBannble komnereHn, IIKO — npodeccronanbHble KOMIIETEHINH,
ycranoBnennsle [IOOII kak o6s3arensusie, IIKP — npodeccnonansabie komnerennny, ycranosienHsie [IOOIT kak
pexomenayemsbie, IIKB — mpodeccrnonansubie koMmeTeHIH, yecTanoBiaeHHbie OO0.




bu3KoITOMIHAS  XUMUSY,

JlaHHasE JOUCIMIIMHA OIMPAaeTcs Ha KypChl
«Heoprannyeckas ¥ aHAIATHYECKAs XUMUAY,

IUCIHUATUINH

«Oprannyeckasi,

«XUMUAD,

«buonornyeckas XUMHIY,

«AHaToMUs KHUBOTHBIX),

«luTosorus,

T'UCTOJIOTHUA U

sMmOpuosorusy, «OcHOBBI (HU3MOIOTUNY, «KMHUKPOOHOIOTHA» U SBISAETCI OCHOBOW IS

MOCJICYIOIIETO N3yUYeHUs TUCIUIUTHH: «I eMartonorusy, «Knnaudyeckas papMaKoIorus»,
«JlaboparopHas

«BHYyTpEeHHNE

HC3apa3HbIC

00JIE3HIY,

«Jlnerosorusy,

JuarHocTukay,«llartomoruueckas

(busmosorusy,

«BeTepuHapHo-caHUTapHas

AKCIEPTHU3a», « TOKCUKOJIOTHS.

3. Conepxanue TUCHUMILIHHBI (MOIYJIS)

PaCHpeI[eJIeHI/Ie yaCoOB II0 TEMaM U BUAaM 3aHITUU npeaACTaBsICTCA B Ta6HI/IHe 2
1o KaxJ10i (hopMe 00yUEHHUsI (ouHasi, 3a09Hast, OYHO-3a04HAs).

Tabnuua 2. Ounas popma

KoanuectBo yacos dopmupye-
Ne HaumenoBanue pa3aenoB u TeM Jlexu Brn Camocr. Beero Mple KoMrie=
/T 1) 3aHATHS pabora | mo Teme TEHIINH
(JIP) (CP)
1 2 3 4 5 6 7
1 Introduction
1.1 B.rlef hlstory, sub_] ect and tasks of 2 2 VK4, OIIK1
biological chemistry
2 Substances
2.1 |Proteins 2 2 1 5 VK4, OIIK1
2.2 |[Lipids and Carbohydrates 2 1 3 YK4, OIIK1
2.3 [Vitamins 2 2 1 5 VK4, OIIK1
2.4 |Enzymes 2 2 1 5 YK4, OIIK1
2.5 |Hormones 2 1 3 VK4, OIIK1
3 Metabolism
3.1 Substgnce&energy metabolism in 2 2 VK4, OITK1
organism
3.2 |Protein metabolism 2 2 YK4, OIIK1
[ToaroToBka K 3a4eTy 9 9
Hroro 8 8 20 36
3aounas ¢gopma
KosauuectBo yacon dopmupye-
Ne HaumenoBanue pa3aenos u rem Jlexuu Brn Cawmocr. Beero MPIE KKOMIIE-
/1 1) 3aHATHUS pabora | mo Teme TEHIIMH
(JIP) (CP)
1 2 3 4 5 6 7
Introduction
1.1 B.rlef hlstory, subj ect and tasks of 2 2 VK4. OIK1
biological chemistry ’
2 Substances
2.1 |Proteins 2 4 6 VK4, OIIK1
2.2 |[Lipids and Carbohydrates 4 4 YK4, OIIK1
2.3 [Vitamins 5 5 VK4, OIIK1
2.4 |Enzymes 2 4 6 YK4, OIIK1
2.5 |Hormones 4 4 VK4, OIIK1
3 Metabolism




No HaunmenoBanue pa3ziesioB 1 TeM KonnyecTBo 1yacos dopmupye-
3.1 Substgnce&energy metabolism in 2 2 VK4, OIIK1
organism
3.2 |Protein metabolism 3 3 VK4, OIIK1
IloaroToBka K 3a4eTy 4 4
Hroro 2 2 32 36

VYyeOHasi JeATENBHOCTh COCTOMT W3  JIGKIUHM, JIaDOpaTOpPHBIX  3aHATHUH,
CaMOCTOATENbHON pa0OThl, KOHTPOJBHOM padoThl. CTyAeHTBI MOTYT y4acTBOBaThb B
Hay4YHO-MCCIIEeI0BaTENbCKON paboTe U B KOHPEPEHIHSIX.

3.1.Conep:xaHue OTaeJbHBIX Pa3/iei0OB U TEM

Pa3nea 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.

Pa3zpneu 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 a - P, 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, YuyeGuo-mMeroguyeckoe H HH(popMalnMOHHOE o0ecnmeuyenye AHCIHUIIHHDBI
(MoxyJs)
4.1. Cniucox 0CHOBHOJ JINTEPATYPBI
. Konomnatos, JO. B. BHOXHMHS KHBOTHEIX : Y4eOHOE MIOCOOHE /IS BY30B / FO. B.
Konomnatos, C. B. BacunseBa. — 2-¢ U30., CTEP. — Canxrt-Ilerepbypr : Jlanb, 2025. —
384 ¢. — ISBN 978-5-507-51016-0. — TekcT : 3NEKTPOHHBIHA /[ JlaHb
3IIEKTPOHHOOMOmMoTeuHas cucrema. — URL: https://e.lanbook.com/book/
\/2.Kononaros, 0. B. OcHoBEI SKOJIOTHYECKOH OHOXHUMHH : y4eOHOE §?§o6ﬂe / 1O.
B. Koronatos, C. B. Bacubesa. — 3-¢ u311., crep. — Canxr-TlerepGyprJlanp, 2022.
— 136 ¢. — ISBN 978-5-8114-2489-4. — Tekcr : BJICKTp()/I:IHBIU 11, Mawe
SIeKTpOHHOGHGMOTeuHas cucTema. — URL: https:/e.lanbook.com/bogy7 ]\:::,’%224?;2
4.2. CnHCOK JIONMOJTHHTEJIBbHOM JTUTEPaTYyphI B ;,:/_ '6}7;@) L)
\/1. Poroxwun, B. B. [IpakTHKy™M 110 OHOXHMUH : yueOHOE 11 ne / B-B:Poroxus.

— Cankr-Iletepbypr : Janp, 2022. — 544 c¢. — ISBN 978-5-8114- 1586- 1_:_7{TQKCT :
aneKkTpoHHb  //  JlaHB ! 3NEKTPOHHO-OMOIHOTEYHAd  CHCTEMA. - n—== ~URL:
https://e.lanbook.com/book/211406 }

\/2. OxpuMenko, O. B. OcHOBBI OHMOXHMHH CelIbCKOXO3AHCTBEHHON IPOTYKUIHH !
yuyeGHOe mocobue / O. B. Oxpumenko. — Canxt-Iletep6ypr : Jlane, 2022. — 448 c. —
ISBN 978-5-8114-2237-1. — TeKCT : SIeKTpOHHEIH // JIaHb : 31eKTpOHHO-OHOIHOTeTHAS
cuctema. — URL: https://e.lanbook.com/book/212429

3. Knomos, M. 1. BHooruueckd akTHBHBIC BEIIECTBA B (PM3HONOTHYECKHX U
6MOXMMHYECKHX IPOLECCax B OpraHM3Me J>KMBOTHOTO @ y4eOHOe nocobue / M. M.
Kronos, B. M. Maxcumos, — Cankr-TletepOypr : Jlans, 2022. — 448 ¢. — ISBN 978-
58114-1384-3. — TekcT : MeKTpoHHEIH // JIaHb : 3MEeKTPOHHO-OMONIHOTE HAs CHCTEMA.

— URL: https://e.lanbook.com/book/211019

4.3. Ilepevyennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«HHTEpHET»

Ta6nuna 3. [lepeduenp nHGOPMALIMOHHBIX PECYPCOB

No HanmenoBanue Anpec
1/
1. |Odunmansublil calit MuHcenbxo3a | http://www.mcex.ru/
Poccun
2. | Arpapnas poccuiickast http://aris.ru/
nH(popMallMOHHAs cUcTeMa
3. | EnuHbI# cepBUCHBIN MOpTaT http://service.mcx.ru/Home/RegistersAndRegisters
Musncenbsxo3a Poccun
4 | Poccenbxo3namzop Poccuiickoit http://www.fsvps.ru/fsvps
Denepauun
5 |HamuoHanbHBIA HHCTUTYT http://www.nibs.ac.cn./english/index.php

OMOJIOTMYECKUX HayK AKaJleMUH
Hayk Kuras, Ilexnn

6 |IlepBuunblie CTpyKTYphI OenkoB — | http://au.expasy.org/sprot/; http://crisceb.unina2.it/ASC/;

Swiss Prot http://www.genome.ad.jp/aaindex/
7 | IIpocTpaHCTBEHHBIE CTPYKTYPHI http://www.BindingMOAD.org;
oenkoB — Protein Data Bank http://www.biochem.ucl.ac.uk/bsm/cath new/;
http://www.ncbi.nlm.nih.gov/Structure/cdd/cdd.shtml
8 | CtpyktypHBIE (DOpMYIIBI http://chem.sis.nlm.nih.gov/chemidplus/

XUMHYECKUX COSTUHEHHUH —
ChemlIDplus




9 | Beb-crpannna Homenknaryproro | http://drnelson.utmem.edu/Cytocrome P450. html
KOMHTETa
10 | Crpykrypa reHos, http://www .ncbi.nlm.nih.gov/Genbank/index.html;
NOCIIEI0BATENLHOCTH HYKIICOTHOB | hitny://www.allgenes.org/
JIHK — GenBank
11 | Jlokanuzamus TeHOB Ha XxpoMocome | http://www.hapmap.org
Y CPEJCTBA BU3yalIU3allMH TCHOB —
HapMap
12 | Merabonnueckue nytu — KEGG http://www.genome.ad.jp/keg/
13 | JIutepaTypHbI€ CCBUIKH HA http://www.ncbi.nih.nih.gov/entrez/query.fcgi?db=PubMed;
onoxumudeckue uccienoBanus — | http://www.biomedcentral.com/
PubMed
14 | DnekTpoHHO-OUOIMOTEUHAS http://nsau.edu.ru/library/e-catalogue/
cuctema HI'AY
15 | DnexTponHas 6GubIMOTEUHAS www.e.lanbook.com
CUCTEeMa U3JIaTeNIbCcTBA «JIaHby
16 | Hayunas anekTpoHHast OubnnoTexa www.eLibrary.com
eLibrary.ru
17 | DnexTpoHHO-OMOIMOTeYHAS WWW.znanium.com
cucrtema usnarenbcra « Muppa-
M»

4.4. Meroguueckne YKa3aHus JJisl 00y4aIOUIUXCS 10 OCBOEHHIO JUCHUIJINHBI
(MOyJII0) M CAMOCTOSITEJILHOH PadOoTHI

1. Essential of biochemistry: wmeTonnueckre yka3aHUs 10 BBIIIOJTHEHUIO
CaMOCTOSITeJILHOM U KOHTPOJIBHBIX paboT/ cocT. KopotkeBuu O.C.; HoBocub. roc. arpap.
yH-T. DakynpTeT BeTepuHapHOW MeauuuHbl. - HoBocubupck, 2016. - 46c¢.
http://nsau.edu.ru/file/246641/

2. Essential of biochemistry: wmeronuueckue pa3pabOTKH IO BBITOJIHEHHIO
naboparopubix padot/ coct. KopotkeBuu O.C., Konosanosa T.B.; HoBocu6. roc. arpap.
yH-T. ®DakynbTeT BeTepuHapHoi Menuuuubl. - HoBocubupck, 2016. - 21 c.
http://nsau.edu.ru/file/246631/

4.5. IlepeyeHb WH(QPOPMAIMOHHBIX TEXHOJIOTHI, MCHOJb3yeMbIX MPH
OCYIIeCTBJICHMH 00Pa30BATEILHOIO MPOLecca MO IUCHUIIMHE (MOAYJII0), BKIKYas
nepeyeHb JIMIEH3MOHHOTO W CBOOOJHO PACHPOCTPAHSEMOI0 IPOrPAMMHOIO
o0ecnevyeHnss U MH(POPMANUOHHBIX CIIPABOYHBIX CHCTEM, HATJISIIHBIX MOCOOM

1. HWcnonp3oBaHue BHJACONPOSKTOPOB I JIEMOHCTpPAllMM BHUIACO(UIBMOB IIO
OMOXUMUU CEITHCKOXO03SUCTBEHHON MPOAYKITUU

Tabnuna 4. [lepeuens TUIIEH3MOHHOTO MPOTPAMMHOT0 00€CTICUCHUS

No HaunmenoBanue Tun nuueH3un win
/0 paBoo0JIaaTenb
1. | MS Windows 2007 Microsoft
2. | MS Office 2007 prof (Word, Excel, Access, PowerPoint) Microsoft
3. | bpoyszep Morzilla FireFox Mozilla Public License
4. |lloumosstii knuenm Thunderbird Mozilla Public License
5. | @aiinoswiii menedcep FreeCommande becnnamnas




| 6. |Tocynapcrennas nudopMaMoHHas cucTeMa B cdepe Berepunapun | Io 3ampocy

Tabnuua 5. Ilepeuens miakatoB (10 TeMaM), KapT, CTEHJIOB,
MaKeTOB, MTPE3eHTalUN, (PUIBMOB U T. II.

No Tun HaumenoBanue [Ipumeuanue
n/m
1. | Buneopunsmsr | Classification of proteins, Different types of Ot 10 muH. 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
2. | Ilpesenramuu | Ilo BceMy JIEKIIMOHHOMY KYypCYy Ot 50 no 90 cnaitnos Ha
IPE3EHTALNIO
3. | TectoBbie [To Bcemy JIEKITMOHHOMY KypCy B 3nauuTenbHOM
3aJlaHus KOJIMYECTBE
4. | ®otorpaduu dopMyn COETUHEHHI aMHHOKUCIOT, OeNKoB, | B 3HauuTeNnbHOM
YIJIEBOJIOB, HYKJIEMHOBBIX KHCJIOT, CXEMbl | KOJUYECTBE
0OMEHHBIX MPOIIECCOB
5. | Komeknun Maxkponepnapatsl )KMBOTHBIX C BpPOXXIEHHBIMU | 4 1T
aHOMaJIMSIMHU
5. Onucanue MaTepUaJIbHO-TeXHUYECKON 0a3bl
Tabnuua 6. [lepeueHb UCTOJIb3yEMbIX TOMEILIEHU:
Ne Tun ayaguropun [Tepeuenb o6opyI0BaHUSA
ayJIMTOpUHU
HK-502 Aynuropust 1uisl 3aHATHN CrannoHapHbIi MyJIBTUMEINIHBIN TIPOEKTOP,
JIEKIIMOHHOTO THUIIA, HOYTOYK, 9KkpaH 3x4 M, aya1noo00py10BaHNe
MPaKTUYECKUX 3aHITHH, (KOJIOHKH)
TEKYIIEero KOHTPOJIS 1
IIPOMEKYTOUHOU
aTTeCTAIlNH, TPYIIIOBBIX U
WHIUBUIYaIbHBIX
KOHCYJIbTAIIU1
HK-511 Aynuropust U1t CrannoHapHbIi MyJIbTUMEIUIHBIN IPOEKTOP,
1a00paTOPHBIX U HOYTOYK, 9KkpaH 3x4 M, aya1noo00py10BaHNE
NPAaKTUYECKUX 3aHIATUH, (KOJIOHKN), eHTpUdyTH 2 T, peppaKToMeTp,
TEKYIIEero KOHTPOJIS 1 AIIEKTpUYECcKas TUIUTKA
IIPOMEKYTOUHOU
aTTeCTAIlNH, TPYIIIOBBIX U
WHUBUIYaTbHBIX
KOHCYJIbTAIIU1

Jlist

aTTecTaluu

6. HOpHIlOK arrecralui CTYACHTOB 110 JUCHUIIJIHHE

CTYJIEHTOB

10

TUCIUTUIMHE  (MOOY0)

TpaJuKMOHHAad CUCTEMAa KOHTPOJIA U OUCHKHU YCIIEBACMOCTH o6yqa}0un/1xc;1.

UCIIOJIB3YETCs



VYcnoBuss W KpUTEpUU BBICTABIEHUs OlEHOK 1o auciuiimHe "Essential of
Biochemistry":

Jlnst  ycrienmrHOTo TONMydYeHWsI 3HAHWKW W yMeHmid mo aucruumae "Essential of
Biochemistry" HeoOxoaumMo mocemieHue JEKIUi U TPaKTHUECKUX 3aHATHI, 00s13aTeIbHOE
ydacTue B aTTECTAI[MOHHBIX HUCIBITaHUAX. J[1s ycrmemHoi paboThl B TE€UEHHE CeMecTpa
CTYIACHT JOJDKeH paboTaTh C MpeajaraeMoil JTUTepaTypoil, aKTHBHO Y4YacTBOBAaTh B
OOCYXKJIEeHHHM MaTepuana, YMeTh H3JIaraTh OCHOBHBIC TIOJIOKEHUS M3YUYCHHBIX
WUCTOYHUKOB JINTEPATYPHI.

3auTeHO BBICTABJISIETCS €CJIM CTYACHT:

— CIOCOOEH OXapaKTepH30BaTh COBPEMEHHOE COCTOSHUE U MEPCIEKTHUBBI Pa3BUTHS
Essential of Biochemistry;

— YCBOMJI OCHOBHBIE METO 1B, UcTIOb3yeMble Essential of Biochemistry;

— MOXET OXapaKTepH30BaTh, PACKPBIBATH CYIIHOCTh OMOXMMHYECKHX SIBIICHUH,
NOJIb3YSICh MPUHATON HaydyHOU TepmuHosoruedl B obnactu Essential of Biochemistry,
YETKO OCMBICIIMBAET M BBICTPAMBACT CBS3H MEXIY pPa3MMYHBIMA OWOXUMHUYECKUMU
MOHATHUSIMU;

— M3YYWJI XUMHYECKHHA COCTaB OENKOB, KHPOB, YIJIEBOJAOB, HYKJIEUHOBBIX KHCIOT,
(dbepMEeHTOB, BATAMHHOB TOPMOHOB;

— 3HAeT TEPMHUHOJIOTHIO U OCHOBHbIE TOHATHS Essential of Biochemistry, cymHocTs
OMOXMMHMYECKUX SIBJICHUN;

— OCBOMJI METOJIbl ONPEECIICHNS XUMUUECKUX BEIIECTB;

— AKTHBHO JE€MOHCTPHPYET NOHHMaHuE OHMOXMMHUYECKUX MPOIECCOB B OpPraHU3ME
KUBOTHBIX;

— HMeEEeT TMpEACTaBICHUS O COBPEMEHHBbIX JabopaTopHbix Meronax Essential of
Biochemistry.



8. CorsacoBanue padoyeii nporpaMmmbl
CooTBeTcTBYET YyueOHOMY IUIaHy, YTBEepXKaAeHHOMY YueHbiM coBeToM ®I'BOY BO
VYHuBepcuTeT OMOTEXHOJOTHIA, TPOTOKOI OT « 25 » 12 2025 1. Ne 8

PaGouas mporpamma oOcykaeHa U YTBEPKICHA
Ha 3aceqaHuu Kadeapsl

MPOTOKOJ OT «_14  » 01 2026 . Ne 5
.o 3aBenyromero kageapoi /”;’4 M.B. CtpuxkoBa
(TOIXHOCTB) TOAIHUCH DdUO

[Ipencenarens yu4eOHO-METOIUUECKOM
KOMHUCCHUH

e

(oImKHOCTB) nbartrce (5[]

‘// JL.A. Apakannesa
it

PabGouass mnporpamma o0OCyXJI€Ha M COOTBETCTBYeT ydeOHOMY ILIaHy,
yTBepKJIeHHOMY YueHbiM coBetoM @OI'BOY BO VYHuBepcuter OHOTEXHOJIOTHUI,
POTOKOJI OT
«__» 20 1. Ne

N3menenuit He TpeOyeTcsi/u3MeHEeHUsI BHECEHBI B pa3eii(-bl):

HY’KHOE IMOJYEPKHYTh

IIpencenarens yueOHO-METOIUYECKOTO
COBETa

(OIXHOCTB) TTOJIIHACH (0)5(0)

PaGouass mnporpamma oOCyXlI€Ha M COOTBETCTBYET ydeOHOMY IUIaHy,
yTBepkaeHHOMy YdeHbiM coBetoM @OI'BOY BO VYhuBepcuTeT OHOTEXHOJOTHH,
MPOTOKOJI OT
«__» 20 1. Ne

N3menenuit He TpeOyeTcsi/u3MeHeHUsI BHECEHBI B pa3zesi(-bl):

HY’KHOE IOT4YEPKHYTh

[Ipencenarens yueOHO-METOIUIECKOTO
COBETa

(OIKHOCTB) THOIITHACH DdUO
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