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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Huciunmza 51.0.25 O61jas 6MoXuMust OTHOCHUTCS K 00s13aTe/TbHOM yacTi 00pa3oBaTelbHOM MPOrPaMMB.

2. IInanupyeMbie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIVINHE, COOTHECEHHBbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMH OCBOEHHsI 00pa3oBaTe/IbHOM mNporpaMmbl (KOMIETEHI[USIMH M WHAWKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmupyemsbie IInanupyemMbie pe3y/ibTaThl 00yueHus mo gucnuminde | HanMeHoBaHHe OI{EHOYHOIO CPEACTBA
KOMIIeTeHI{MH (Mofgyn0), B  COOTBETCTBMM C€ HHAUKATOPOM
(xof, cofep>kaHue | JOCTH)KeHHs KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | Pesysbrarsl 00yueHust s Tekymiero | /ins
KOMIIeTeHI{MU 10 JUCIUII/INHE KOHTPOJIA MPOMEe)XKyTOUHOMH
(xog, cozieprkaHue ycreBaemMoCTH aTTecTanuu
VHAWKATOpa)
OIIK-10: Cnocoben |OIIK-10.1: cocmasensiem u OIIK-10.1: Onpoc
NOHUMamb NPUHYUNbL | nagHupyem peweHue Knows information, Kosnnokeuym DK3AMEH:
pabomb: CMaHoapmHbIx bibliographic resources, medical KOHMDOABHBIE
COBpeMeHHbIX . . . p
npogeccuoHanbHbIX 3a0ay and biological terminology,
UHGOPMAYUOHHBIX . ] 7 80Nnpochbl
. OIIK-10.2: ucnonb3yem information and communication
mexHonoauil u hnoloai
LCNOb308aMb UX das | UHPOPMAYUOHHbIe, technologies o
bubauoepaguueckue pecypcnl, auem.
peuwleHus 3a0au MeOuKo-bUO002UUECKYIO OIK-10.2: Omuem no
npogeccuoHanbHoOll | mepmuHonoauio, nabopamopHbim
Able to formulate and plan 6
OesimenbHOCMU uHpopmayuoHHo- . pabomam
solutions to standard
KOMMYHUKAYUOHHble . ;
Y 4 professional tasks using modern
mexHono2uu . . .
information technologies
OIIK-10.3: 3Haem u
Yyuumbleaem OCHOBHble
mpeboeaHus OIIK-10.3:
UH(POPMAYUOHHOIT Possesses knowledge and takes
6esonacHocmu into account the basic
requirements of information
security
OIIK-5: CnocobeH OIIK-5.1: I'omos npumeHumb  |OIIK-5.1: Konnokeuym
oyeHueamb an120pumm KAUHUKO- Knows morphofunctional, Onpoc SK3AMEH:
MOPGHOPYHKYUOHAMLH | na6opamoproi, physiological states and KOHMDObHbLE
ble, (husuono2uueckue . . . P
UHCMPYMeHMAAbHOU U pathological processes in the
COCMOSIHUA U - 60Nnpochl
¢yHKYUOHANBHOU human body to solve
namosnoauveckue onal ;
npoyeccoi & duasHOCMUKU Npu peweHuu professional problems o
opeanusme uenogeka | POGeCCUOHabHbIX 3a0a4 :
. Omuem no
0115 pewieHus OIIK-5.2: OyeHusaem OITK-5.2:
npoecCUoHanbHbIX | MOPOpyHKYUOHAbHDIE, Be able to assess nabopamopHbim
3aday ¢usuonozuyeckue cocmosHus . . . pabomam
morphofunctional, physiological
U namosoz2uiecKue npoyecchol 8 .
states and pathological
OpeaHu3Mme venoseka 0ns .
processes in the human body to
UHmMepnpemayuu .
pripemay solve professional problems
pe3ynbmamos KAUHUKO-
nabopamopHoti,
UHCMPYMeHMAbHOll u OIIK-5.3:
yHKYUOHABHOIT Possesses the skills to conduct
biochemical analysis to assess




OuazHOCMUKU Npu pewleHuu physiological states and

npogeccuoHanbHbIx 3a0au pathological processes in the
OIIK-5.3: 3Haem npuHyunbl human body, the ability to assess
¢yHKyuoHUpOBAHUS cucmem the functioning and physical
Op2aHO8. development of the body, data
from medical examinations of
various contingents and periodic
medical examinations to solve

professional problems

3. CTpyKTypa M cojep)XxaHue JUCLUIL/IMHbI

3.1 TpyA0eMKOCTb AMCLUTI/ITUHBI

oyHasg
O011as TPY/J0EMKOCTD, 3.e. 6
Yacos 1o yue0HOMY IJIaHY 216
B TOM 4HCIIe
ayUTOpHbIE 3aHATHSA (KOHTaKTHas padoTa):
- 3aHATHA JIEKIIUOHHOI0 THUMA 60
- 3aHATHS CEMHHAPCKOI0 TUMNA (MpaKTHYeCcKue 3aHATHS / TabopaTopHbIe padoThI) 76
- KCP 3
caMocTosTe/IbHasA padora 41
IIpomexyTouyHas arTecTanusa 36
JK3ameH, 3a4éT

3.2. CojepskaHue JUCHUTIUHEI

(cmpykmypupoeaHHoe no memam (pasdeinam) C YKa3aHueM OmMEe0eHHO20 Ha HUX Ko/auuecmed

akadeMuuecKux 4acos U 8uobl yuebHbIX 3aHamutil)

HanmeHoBaHMe pa3/e/ioB U TeM JUCLIATUIMHBI Bcero B TOM UHCJ/Ie
(acen) KonTakTHast pabora (pabota Bo
B3aMMOJIeNCTBUH C NIperojaBaresieM),
Yackl U3 HUX
3aHSTHS CamocrosiTesbHast
CeMHUHapCKOro pabora
3ansarus THIA o6yuarowerocs,
JIEKLJMOHHOTO | (TIpaKTHueckue | Bcero vacel
THIA 3aHATHsI/mabopa
TOpHBIE
paboThI), yackl
o) o} o} 0 o)
¢ o o) o ®
0 0 0 0 0
Topic 1. Introduction to biochemistry. Amino acids. 8 2 4 6 2
Topic 2. Proteins and peptides. 10 4 4 8 2
Topic 3. Metabolism of proteins and amino acids in the human body. 10 4 4 8 2
Topic 4. Amino acid catabolism. 7 2 3 5 2




Topic 5. Enzymes. 10 4 4 8 2
Topic 6. Nucleic acids. Nucleotides, their role, cAMP. Structure of nucleic 7 5 3 5 9
acids.
Topic 7. Exchange of nucleic acids in the human body. Synthesis and

. 8 2 4 6 2
breakdown of nucleotides.
Topic 7. Exchange of nucleic acids in the human body. Synthesis and

. 9 4 3 7 2
breakdown of nucleotides.
Topic 9. Transcription: principles, conditions of the process, course of the 9 4 3 7 5
process. Processing.
Topic 10. Translation: principles, conditions, process. Genetic code. Post- 7 5 3 5 9
translation modifications. Folding. Regulation of protein biosynthesis.
Topic 11. Carbohydrates. Functions, classification, structure and properties.
Isomerism of monosaccharides. Sugar phosphates and NDS. Macroergic 6 2 3 5 1
compounds.
Topic 12. Carbohydrate metabolism in the human body. Splitting of
carbohydrates in the gastrointestinal tract. Glycolysis. Gluconeogenesis as a 8 2 4 6 2
process reverse to glycolysis.
Topic 13. Krebs cycle. Oxidative phosphorylation. Structure and work of - ) 3 5 ”
CPE. Conjugation mechanisms. Free oxidation
Topic 14. Pentose phosphate pathway. Synthesis of sucrose and other
disaccharides. The role of NDPS. Synthesis of polysaccharides (starch, 7 2 3 5 2
glycogen). Glycogenolysis reactions.
Topic 15. Lipids. Structure, classification. Lipid metabolism in the human
body. Splitting in the gastrointestinal tract. Lipid transport. Lipoprotein 6 2 3 5 1
metabolism.
Topic 16. Catabolism of fatty acids and synthesis of fatty acids. Main stages
of cholesterol metabolism, role of cholesterol in atherogenesis. Main aspects 7 2 3 5 2
of metabolism of phospholipids and sphingolipids
Topic 17. Integration of metabolism. Interrelation of protein, carbohydrate,

. . 7 2 3 5 2

and lipid metabolism.
Topic 18. Basic mechanisms of metabolism regulation. Reception and 7 ) 3 5 )
transduction of signals
Topic 19. Vitamins 7 2 4 6 1
Topic 20. Blood biochemistry. Hemoglobins: types, main stages of heme 14 6 5 1 3
synthesis and breakdown, hemoglobinopathies, porphyria.
Topic 21. Proteins and low-molecular organic metabolites of blood. 9 3 4 7 9
Fundamentals of medical enzymology. Inorganic components of blood.
Topic 22. Biochemistry of the liver. Neutralization of toxic compounds in the - 3 3 6 1
liver.
ATTectarust 36
KCP 3 3
Wtoro 216 60 76 139 41

Contents of sections and topics of the discipline

1. Introduction. The role of biochemistry in solving problems of medicine, industry, ecology. Elemental
composition and general principles of cell biochemistry. Amino acids. Functions, structure. Proteinogenic
(protein) and non-protein, replaceable and essential amino acids. Amino acid isomerism. Physicochemical
properties (dissociation) of amino acids. Principles of amino acid classification.

2. General characteristics, biological role and structure of proteins. Physicochemical properties of proteins.

Charge. Optical properties. Denaturation. Renaturation. Levels of organization of the protein molecule. Primary
structure of the protein molecule. Peptide bond and its features. Methods of decoding the primary structure and




the main results obtained. Secondary structure and the bonds that form it. Supersecondary structure, domains.
Tertiary structure and the bonds that form it. Fibrillar and globular proteins, examples. Quaternary structure of
proteins. The role of the quaternary structure in regulating the biological activity of proteins using hemoglobin
as an example. Free peptides. Their functions, structure, representatives, biological role. Peptide synthesis.
Classification of proteins. Simple proteins: classification, characteristics of groups, representatives. Complex
proteins: phosphoproteins, metalloproteins, lipoproteins, glycoproteins, chromoproteins. Structure and
properties of hemoglobin. Myoglobin. Other chromoproteins (cytochromes).

3. Metabolism of proteins and amino acids in the human body. Breakdown of proteins in the gastrointestinal
tract, absorption of amino acids. Synthesis of amino acids, families of amino acids by the mechanism of
synthesis.

4. Catabolism of amino acids. The main pathways of deamination. Decarboxylation of amino acids, biogenic
amines. Transamination (transamination) reactions. End products of nitrogen metabolism (amino acid
metabolism): ammonia and keto acids. Mechanisms of ammonia detoxification. Biosynthesis of urea (ornithine
cycle) in humans. 5. Enzymes. Similarities and differences with non-biological catalysts. General principles of
structure. Functions of the protein and non-protein parts of the enzymatic molecule. Nomenclature and
classification of enzymes, representatives. Enzyme activity, units of enzymatic activity. Mechanism of
enzymatic catalysis. Kinetics of enzymatic reactions. Effect of pH and temperature. Dependence of reaction rate
on substrate concentration (Michaelis-Menten, Lineweaver-Burk equations). Michaelis constant. Regulation of
enzyme activity. Activators and inhibitors. Types of inhibition. Allosteric enzymes. Multiple molecular forms of
enzymes and isoenzymes. Zymogens.

6. Nucleotides as monomers of DNA and RNA. Structure and biological functions. Nitrogenous bases of nucleic
acids. Free nucleotides: ATP, GTP, cyclic nucleotides, structure and biological role. DNA. Nucleotide
composition. Primary structure and its features in eukaryotes. Secondary structure of DNA (Watson and Crick
model). Tertiary structure of DNA. Organization of chromatin in eukaryotes. RNA: structure and functions of
mRNA, tRNA, rRNA.

7. The main stages of purine and pyrimidine nucleotide synthesis. End products of nucleotide catabolism.
Examples of nucleotide metabolism disorders: hyperuricemia and gout, orotic aciduria.

8. General principles of DNA replication. Replication in prokaryotes. Features of replication in eukaryotes. The
role of telomerases.

9. RNA biosynthesis - transcription. General principles. Transcription in prokaryotes. Features of transcription
in eukaryotes: processing, splicing (ribozymes in splicing), alternative splicing.

10. Protein biosynthesis (translation) in prokaryotes and eukaryotes. Activation of amino acids in protein
biosynthesis. The main stages of protein biosynthesis on the ribosome. The genetic code and its properties. The
concept of protein folding. Regulation of gene expression. Regulation of protein biosynthesis at the transcription
stage in prokaryotes (Jacob and Monod scheme). The concept of induction and repression. Regulation of gene
expression in eukaryotes at various stages of genetic information implementation.

11. Monosaccharides: structure, classification, representatives, distribution, biological role. Isomerism and
chemical properties of monosaccharides. Oligosaccharides. Structure and functions of individual disaccharides.
Reducing and non-reducing carbohydrates. Starch and glycogen. Structure, distribution, biological role. Other
polysaccharides.

12. Splitting of carbohydrates during digestion. Glucose homeostasis, mechanisms for maintaining
normoglycemia. The role of hormones. Causes and consequences of hypoglycemia and hyperglycemia.
Glycolysis reactions. Macroergic compounds. Substrate phosphorylation. Energy yield of glycolysis.
Gluconeogenesis. Main reactions, regulation, localization in the cell. Cori cycle.

13. Tricarboxylic acid cycle (Krebs cycle): chemistry, energetics, role in metabolism. Total energy balance of
glucose breakdown in glycolysis reactions and the TCA cycle. Oxidative phosphorylation. Respiratory chain
(RQ): structure and functioning. Conjugation sites in the respiratory chain. Chemiosmotic theory of coupling
oxidation with phosphorylation.

14. Biosynthesis of oligo- and polysaccharides: the role of NDFS. Glycogen synthesis reactions.
Glycogenolysis: reactions, enzymes, biological role. Pentose monophosphate pathway. Chemistry, tissue and



cellular localization, biological role.

15. Lipids: general characteristics, classification, biological role. Fats and phospholipids. Structure, properties,
biological role. Sphingolipids, main classes and representatives, structure, biological role. Waxes, sterols and
steroids, terpenes: structure, functions, representatives.

16. Breakdown of fats, phospholipids, cholesterol esters in the digestive tract. The role of enzymes and bile
acids. Absorption of lipid breakdown products. Scheme of lipid resynthesis reactions in intestinal cells.
Steatorrhea, causes. Lipid transport in the human body. Metabolism and the role of CM, VLDL, LDL and HDL.
Lipid anabolism: reactions of fatty acid synthesis using palmitic acid as an example. Enzymes of unsaturated
fatty acid synthesis. Fat catabolism in tissues. 3-oxidation of fatty acids. Energy balance. Examples of a- and »-
oxidation of fatty acids. The main stages of fat and phospholipid synthesis. Breakdown of lipids and
phospholipids in tissues, intracellular lipases and phospholipases. Ketogenesis reactions. The main ways of
using and excreting ketone bodies. Ketonemia, ketonuria, ketoacidosis.

17-18. Basic principles of metabolism regulation. Key enzymes in metabolic processes, the main mechanisms of
changing their activity. External signaling molecules. Autocrine, paracrine and endocrine regulatory
mechanisms. Hormones in the regulation of metabolism. The main types of receptors and pathways of hormonal
signal transduction. Cascade mechanism of enzyme activation. Integration of metabolism. The relationship
between the metabolism of lipids, carbohydrates, proteins, nucleic acids. Examples.

19. Vitamins, their biological role. Classification and nomenclature. Fat-soluble vitamins: A, D, E, K.
Biochemical mechanisms of participation in metabolism, deficiency and excess patterns, daily norms and main
sources. Water-soluble vitamins: B1, B2, B3 (PP) B5, B6, Bc, B12, C, P, H, Inositol. Biochemical mechanisms
of participation in metabolism, deficiency and excess patterns, daily norms and main sources.

20-21. Hemoprotein metabolism (using hemoglobin as an example). Heme metabolism: stages of synthesis and
catabolism, decay products - free and conjugated bilirubin. Blood biochemistry: proteins and main protein
fractions of blood plasma; enzymes of blood plasma in norm and in pathologies of tissues and organs; non-
protein organic components of blood plasma, inorganic substances of blood plasma.

22. The main stages of biotransformation of xenobiotics in the liver. The main stages of ethanol detoxification
in the liver.

4. YueOHO-MeToaNUYeCKOe o0ecrieueHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJarouxcst

CamocrosiTenibHasi paboTa 00ydYaroIuxcsi BK/IrOUaeT B Ce0si MOATOTOBKY K KOHTPOJIbHBIM BOMPOCAM U
3a/IlaHUsAM [IJIs1 TEKYILEero KOHTPOJIS W TPOMEXXYTOUHOM aTTeCTaldd MO0 UTOraM OCBOEHMs JUCLIUTTUHbBI
TIPUBE/IEHHBIM B II. 5.

Independent work on mastering the material is carried out for each practical lesson using lecture notes,
knowledge gained in practical classes, basic and additional literature on all course topics. Independent
work of students includes preparation for surveys, tests, colloquiums, situational tasks and test
questions for the exam. Independent work includes writing a report on each of the laboratory works
completed. Polovinkina, E. GENERAL BIOCHEMISTRY. PRACTICE GUIDE FOR STUDENTS
DENTISTS: study guide/ E.O. Polovinkina, S.V. Trofimova, M.N. Ageyeva. — Nizhny Novgorod:
UNN Publishing, 2022. — 25 p.

5. Assessment tools for ongoing monitoring of learning progress and interim certification in the
discipline (module)

5.1 Model assignments required for assessment of learning outcomes during the ongoing
monitoring of learning progress with the criteria for their assessment:



5.1.1 Model assignments (assessment tool - Interview) to assess the development of the
competency OIIK-10:

1. The role of biochemistry in solving problems of medicine, industry, ecology.*

2. Elemental composition and general principles of cell biochemistry. Amino acids. Functions, structure. *

3. Proteinogenic (protein) and non-protein, replaceable and essential amino acids. Amino acid isomerism.
Physicochemical properties (dissociation) of amino acids. Principles of amino acid classification.*

4. General characteristics, biological role and structure of proteins. Physicochemical properties of proteins.
Charge. Optical properties. Denaturation. Renaturation. Levels of organization of the protein molecule.
3

5. Primary structure of the protein molecule. Peptide bond and its features. Methods of decoding the
primary structure and the main results obtained. *

6. Secondary structure and the bonds that form it. Supersecondary structure, domains. Tertiary structure
and the bonds that form it. Fibrillar and globular proteins, examples.*

7. Quaternary structure of proteins. The role of the quaternary structure in regulating the biological activity
of proteins using hemoglobin as an example.*

8. Free peptides. Their functions, structure, representatives, biological role. Peptide synthesis.
Classification of proteins. Simple proteins: classification, characteristics of groups, representatives.
Complex proteins: phosphoproteins, metalloproteins, lipoproteins, glycoproteins, chromoproteins.
Structure and properties of hemoglobin. Myoglobin. Other chromoproteins (cytochromes).***

9. Metabolism of proteins and amino acids in the human body. *

10.Breakdown of proteins in the gastrointestinal tract, absorption of amino acids. Synthesis of amino acids,
families of amino acids by the mechanism of synthesis.**

11.Catabolism of amino acids. The main pathways of deamination.*

12. Decarboxylation of amino acids, biogenic amines. Transamination (transamination) reactions. *

13.End products of nitrogen metabolism (amino acid metabolism): ammonia and keto acids.*

14. Mechanisms of ammonia detoxification. Biosynthesis of urea (ornithine cycle) in humans. *

15.Enzymes. Similarities and differences with non-biological catalysts. General principles of structure. *

16.Functions of the protein and non-protein parts of the enzymatic molecule. Nomenclature and
classification of enzymes, representatives.

17.Enzyme activity, units of enzymatic activity. Mechanism of enzymatic catalysis. Kinetics of enzymatic
reactions. *

18.Effect of pH and temperature. Dependence of reaction rate on substrate concentration (Michaelis-
Menten, Lineweaver-Burk equations).

19. Michaelis constant. Regulation of enzyme activity. Activators and inhibitors. *

20.Types of inhibition. Allosteric enzymes. Multiple molecular forms of enzymes and isoenzymes.
Zymogens.*

5.1.2 Model assignments (assessment tool - Interview) to assess the development of the
competency OIIK-5:

Autumn semester.

1. Structure and classification of amino acids.*

2. Properties of amino acids.*

3. Peptides. Biological role of free peptides. Primary structure of protein.*

4. Secondary structure of proteins.*



5. Types of the secondary structure of the peptide chain. Supersecondary structures (domains).*

6. Tertiary structure of protein. *

7. Quaternary structure of proteins.*

8. Biological functions of proteins. *

Spring semester.

Lipid digestion. *

. Lipoproteins *

. Oxidation of fatty acids.*

. Ketone bodies.*

. Synthesis of TAG and glycerophospholipids.*

. Synthesis of sphingolipids.*

. Synthesis of steroids.*

1.
2
3
4
5. Synthesis of fatty acids.*
6
7
8
9

. Energy balance of lipid metabolism.*

Assessment criteria (assessment tool — Interview)

Grade

Assessment criteria

outstanding

3HaeT U [IOHMMaeT CTPOeHUe U (PYHKLIMH OCHOBHBIX K/IaCCOB COeJMHEHUH KUBOI'O OpraHr3Ma,
0a30BbIe MIPUHLMITEI K MOJIEKY/ISIPHbIE MeXaHU3MbI B OPTaHU3aLIMH U PeryJisiLiu
JKU3HeesITeNTbHOCTH Oroornueckux 00bekToB. [10/THEBIN pa3BepHYTHIN OTBET,
JIeMOHCTPUPYIOLIUM CHCTeMHbIe 3HaHUs1, YMeHVe IPUMEHUTh TeopeTUUeCcKUe 3HaHus,
cBoOOIHOE B/aZieHre MH(OPMalell ICTOUHUKOB OCHOBHOWU siuTepatypbl. [TomHO
WITIOCTPUPYET OTBET XUMUUYeCKUMHU (opMy/iaMH, CXeMaMH peakLiui ¥ MeTaboInuecKux
TyTel, IPUBOJUT COOCTBEHHBIE TIPUMEPBHI.

excellent

3HaHMe U ymMeHHne C MUHUMa/IbHBIMH omnbKamMu pu OTBETE

very good

3HaHue B [Ie/IOM YCIIelIHOoe, HO TpeOyroliee HAPaB/ISIOIIMX BOITPOCOB U ITOMOIIH OTTIOHEeHTa
W/WIY TIperojaBaresis.

good

He Gosnee 1 rpy6otii u 1 - He6oMbI1I0M OIIMOKY TIPU OTBETe.

satisfactory

dparMeHTapHbIe 3HaHUs1, yMeHUs1, He Oosiee 2 rpyObIX U HECKOIBKUX HEOObIINX OIMO0K
nipu oTBeTe. OIMOKY MCIIPaB/IeHbI TTOC/Ie HATpaBJISIOLIUX BOIIPOCOB 1 IIOMOLIU
Hpernojasareis.

unsatisfactory

dparmeHTapHble 3HaHUsI, yMeHUs, [iBe 1 Oosiee rpyObIX M HECKOJIBKUX HEOOBIINX OLIMO0K
TIpU OTBETe.

poor

OTKa3bIBaeTCsl OTBeUaTh, BLITIOIHATh 3aaHHA.




Grade Assessment criteria

5.1.3 Model assignments (assessment tool - Colloquium) to assess the development of the
competency OIIK-10:

Nucleotides as monomers of DNA and RNA. Structure and biological functions. Nitrogenous bases of nucleic
acids. Free nucleotides: ATP, GTP, cyclic nucleotides, structure and biological role. DNA. Nucleotide
composition. Primary structure and its features in eukaryotes. Secondary structure of DNA (Watson and Crick
model). Tertiary structure of DNA. Organization of chromatin in eukaryotes. RNA: structure and functions of
mRNA, tRNA, rRNA ***

The main stages of purine and pyrimidine nucleotide synthesis. End products of nucleotide catabolism. **

Examples of nucleotide metabolism disorders: hyperuricemia and gout, orotic aciduria.**

General principles of DNA replication. Replication in prokaryotes. Features of replication in eukaryotes. The
role of telomerases.**

RNA biosynthesis - transcription. General principles. Transcription in prokaryotes. *
Features of transcription in eukaryotes: processing, splicing (ribozymes in splicing), alternative splicing.*

Protein biosynthesis (translation) in prokaryotes and eukaryotes. Activation of amino acids in protein
biosynthesis.*

The main stages of protein biosynthesis on the ribosome. The genetic code and its properties. The concept of
protein folding.*

Regulation of gene expression. Regulation of protein biosynthesis at the transcription stage in prokaryotes
(Jacob and Monod scheme). *

The concept of induction and repression. Regulation of gene expression in eukaryotes at various stages of
genetic information implementation.*

Monosaccharides: structure, classification, representatives, distribution, biological role. Isomerism and chemical
properties of monosaccharides. *

Oligosaccharides. Structure and functions of individual disaccharides. Reducing and non-reducing
carbohydrates. Starch and glycogen. Structure, distribution, biological role. Other polysaccharides.***

Splitting of carbohydrates during digestion. Glucose homeostasis, mechanisms for maintaining normoglycemia.
ES

The role of hormones. Causes and consequences of hypoglycemia and hyperglycemia. Glycolysis reactions. *

Macroergic compounds. Substrate phosphorylation. Energy yield of glycolysis. Gluconeogenesis.*



Main reactions, regulation, localization in the cell. Cori cycle.*
Tricarboxylic acid cycle (Krebs cycle): chemistry, energetics, role in metabolism. *

Total energy balance of glucose breakdown in glycolysis reactions and the TCA cycle. Oxidative
phosphorylation.*

Respiratory chain (RC): structure and functioning. Conjugation sites in the respiratory chain. Chemiosmotic
theory of coupling oxidation with phosphorylation.**

5.1.4 Model assignments (assessment tool - Colloquium) to assess the development of the
competency OIIK-5:

Questions for preparation for Colloquium

No. 1 "Amino acids. Peptides, Proteins, structure and classification. Enzymes".

Protein (proteinogenic) amino acids. Structure, classification, dissociation. Representatives of non-

protein amino acids.General characteristics, biological role and classification of proteins. Representatives of various
groups, free peptides. The primary structure of proteins. Characteristics of the peptide bond.

Secondary and super-secondary structures of proteins. Domains.Tertiary and quaternary structures of proteins. Fi
brillar and globular proteins.Basic principles of protein isolation and fractionation. Protein denaturation and the fa
ctors that cause it. The nitrogen cycle in the biosphere. Nitrogen fixation and primary assimilation. The nitrogenase
complex. Ways of formation of nitrates and nitrites. Nitrates in human food (potential sources, toxic effects on the
body).Proteolysis. The role of lysosomes and proteasomes in proteolysis. Ubiquitin and ubiquitylation. The breakdo
wn of proteins in the

digestive tract.Ways of amino acid biosynthesis. Transamination, decarboxylation, and deamination of amino acids.
End products of nitrogen metabolism, ornithine cycle.Enzymes. Signs of similarities and differences with non-
biological catalysts. General principles of structure, nomenclature and classification of enzymes, representatives. T
he functions of the protein and non-protein parts of

the enzymatic molecule. The active center of enzymes. Examples of coenzymes. Enzyme activity and its relation to t
he rate of enzymatic reaction. Units of enzymatic activity. Kinetics of enzymatic reactions (dependence of

the rate of the enzymatic reaction on the concentration of

the substrate, temperature and pH). The Michaelis constant.Enzyme activators and inhibitors, types of inhibition; a
ctivators and inhibitors of salivary amylase. Allosteric enzymes, their role in the regulation of metabolism Multiple
molecular forms of enzymes, isoenzymes: concept, role in metabolism. The use of enzymes in medicine.Spring seme
ster. Questions for Colloquium

No. 5 "Integration and Regulation of metabolism" 1. Integration of metabolism. The relationship between

the metabolism of proteins, carbohydrates, lipids, and nucleic acids (2-3 examples of reactions illustrating the relati
onship between

the metabolism of proteins and nucleic acids, lipids and carbohydrates, carbohydrates and proteins, lipids and prot
eins)

2. The main groups of primary signaling molecules (messengers), the idea of autocrine, paracrine and endocrine eff
ects of primary messengers.

3. Signal transmission from hydrophobic and hydrophilic molecules with the participation of intracellular and me

mbrane receptors: a) signal transduction (transmission mechanisms)

of steroid and thyroid hormones through intracellular receptors; b) signal transmission through membrane recepto
rs coupled with G proteins, with the participation of adenylate cyclase (adrenaline cascade) and inositol-

phosphate system of secondary messengers; c) signal transmission through membrane receptors with an intracellul
ar catalytic domain (receptor guanylate cyclases and tyrosine kinases).



Assessment criteria (assessment tool — Colloquium)

Grade Assessment criteria
He knows and understands the structure and functions of the main classes of compounds of a
living organism, the basic principles and molecular mechanisms in the organization and
regulation of vital activity of biological objects. A complete detailed answer demonstrating
outstanding  |system knowledge, the ability to apply theoretical knowledge, and fluency in information from
the main literature sources. He fully illustrates the answer with chemical formulas, reaction
patterns and metabolic pathways, and provides his own examples. Knowledge and skill are
complete and stable, systematic, successful, independent.
excellent Knowledge and skill are complete and stable, systematic, successful, independent. There are
minor errors in the answers.
d Knowledge and skill with small gaps, few mistakes when answering. These gaps and errors
very goo . . .
e are completely eliminated after being pointed out by the teacher.
ood Incomplete knowledge, 1 gross or several small mistakes, generally successful, but not a
& systematic skill that requires guiding questions and the help of a teacher.
satisfactory ~ |Fragmentary knowledge, skills, and a lot of blunders when answering.
unsatisfactory A single minimum knowledge, insufficient for a positive assessment.
poor He knows nothing

5.2. Description of scales for assessing learning outcomes in the discipline during interim

certification
IMIkana OIl€HMBaAHUA C(l)OpMI/IPOBaHHOCTI/I KOMIIEeTeHIIUHN
YpoBen
b
chopmu Hey/AOBJIETBOP YAOBJIETBO 04YeHb
IUIOXO XOpOII0 OT/INYHO MPEeBOCX0/{HO
POBaHH UTe/IbHO PMTE/IBHO XOpoLIo
ocTH
KOMIIeT
eHIUH
(uHpUK
aropa
AOCTHIK He 3a4YTeHO0 3aUTeHO0
eHUs
KOMITIeT
eHIHIT)
YpoBeHb
OtcyTcTBUE YpoBseHb PoBet
N . 3HaHWUM B
3HaHUU MuHuManbeH | 3HaHWU B obbeme YpoBeHb
TeopeTUUeCcKoro o} obneme, ’ 3HaHWUM B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepuasa. . JIONyCTUMBI | COOTBETCTBY obneme, .
3HaHUN HIDKe 8 1o11eM 3HaHWUM B
HeB03MO>XHOCTB Y ypOBeHb I0L1eM COOTBETCTB
MUHUMAJIbHBIX . rporpaMme obbeme,
3HaHWS | OL|eHUTb MOJHOTY N 3HaHUM. rporpaMme yIOLL[EM
o TpeboBaHUH. NOJTOTOBKU MpeBbILIAOLIe
3HaHUU [HonyiieHo MOJTOTOBKH rporpamme
Nwmenu mecTo . JomnyieHo M IIPOrpamMmmy
BC/Ie[ICTBHE MHOT'0 . Jony1ieHo MOJTOTOBK
rpy6ble ommbKN HEeCKOJIbKO O[T OTOBKH.
OTKasza HerpyO6bIx HECKOJIbKO u. Omubok
Hecyl1llecTBe
obyuaroierocst ot ombok HerpyObIx HHEIX HeT.
oTBeTa ormboK
oLIMO0K




[IpogemoHC
TPHUPOBaHbI
IIpomemoHc PHp
IIpogemoHc | Bce
TIposeMOHC | TPHUPOBaHBI
TPUPOBaHbI | OCHOBHbIE
TPUPOBaHbI | BCe
BCE yMeHwusl. ITposemMoHCTP
OCHOBHBIE OCHOBHbI®
OrcyTcTBHE OCHOBHBIE PetrieHb! HpPOBaHbI BCe
Ipu pereHun YMEHUSI. YMEHUSI.
MHHHUMAJIbHBIX yMeHUsI. BCE OCHOBHbIe
o CTaH/lapTHBIX Perens! Periens! Bce
YMEHHIA. PeliieHbl BCe | OCHOBHbIE yMeHHUsI.
3aJau He TUTIOBBIE OCHOBHbIE
HeBo3Mo>xHOCTB OCHOBHbIe 3a/lauu C PeiiieHs! Bce
TIPO/IEMOHCTPUDP | 3a/laud C 3a7auu C
OLIeHUTh Ha/luure 3ajaun. OTZeNbHBIM | OCHOBHBIE
Ymenus N OBaHBI HerpyobIMH | HerpyObIMU
YMeHUH BbimosiHeHs! | U 3ajiaun.
OCHOBHBIE omubKamMH. | OIIMOKaMU.
BCJIe[ICTBHE BCe 33/]aHUsI | HecylecTB | BoITomHEHbI
yMeHus. Vimenu | BeimonHeHsl | BbinosiHeHbI
OTKa3za B TIOJTHOM €HHBIMHU BCE 3a/IaHus, B
MecTo rpy6bie BCE BCe 3a/laHusl
oOyuaroiierocst ot obbeMe, HO | HeoueTaM | MOJTHOM
OLIMOKK 3aJaHuis, HO | B MOJIHOM
oTBeTa HEeKOTOpbIe u, obbeme 6e3
He B obneme, HO
c BBITIOJTHEH HeJJ0YeTOB
TI0JTHOM HEKOTOpbIe
HeJoueTaMH | bl BCe
obbeme d
3a/laHuist B
He/loueTaMu
TI0/THOM
obbeme
Nmeetca
OtcyTcTBUE IIpogemoHc [IpogemoHC
MHHUMAJbH IpoaemMoHC
6a30BbIX Ipu pertieHnn . TPUPOBaHbI TPUPOBaHbI
bl Habop TPUPOBaHbI IpogemMoHCTp
HaBBIKOB. CTaH/JaPTHBIX 6a3oBbie HaBBIKU
HaBLIKOB 6a3oBbIe MpOBaH
HeB03MO>KHOCTB 3a7au He HaBBIKH TIPH rpu .
Iist HaBBIKU TIPH TBOPYECKUI
OLIEHWUTh Ha/IMuKMe | TIPOJIeMOHCTPHUD perIeHnH PpelleHrn
Hapbiku perieHust perieHnn MOAXOZ K
HaBLIKOB oBaHbI 6a30BbIe CTaH[apTHBI HeCTaHZapT
CTaH/jaPTHbI CTaH/IapTHBI PeLIeHH 0
BCJ/Ie/ICTBHE HaBbIKU. VIMenu X 3a71au C HBIX 33724
X 33/1au C X 3a7au Oe3 HeCTaH/[apTHBI
OTKa3za MecTo rpy6bie HEKOTOPBIM 6e3
HEKOTOPBIM omuboK U X 3a7au
obyuaroierocst OT | OmUOKU u omboK 1
u HeJJ0UueToB
oTBeTa He/[0ueTaMu He/I0UeTOB
He/l0YeTaMu
Scale of assessment for interim certification
Grade Assessment criteria
All the competencies (parts of competencies) to be developed within the discipline have
outstanding been developed at a level no lower than "outstanding", the knowledge and skills for the
relevant competencies have been demonstrated at a level higher than the one set out in the
programme.
excellent All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "excellent",
pass very good All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "very good",
good All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "good",
satisfactory All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "satisfactory", with at least one competency
developed at the "satisfactory" level.
unsatisfactory At least one competency has been developed at the "unsatisfactory" level.
fail —
poor At least one competency has been developed at the "poor” level.




5.3 Model control assignments or other materials required to assess learning outcomes during
the interim certification with the criteria for their assessment:

5.3.1 Model assignments (assessment tool - Control questions) to assess the development of the
competency OITK-10

1. Web resources for protein research. Protein databases *
2. The human genome *

4. Methodologies for sequencing the human genome. Genomic browsers for analyzing nucleotide seq
uences.*

3. Databases of scientific data in oncology (The Cancer Genome Atlas, etc.). 4. Databases on the struct
ure of RNA (GenBank, RNAcentral).*

5. Molecular biological networks.*

5.3.2 Model assignments (assessment tool - Control questions) to assess the development of the
competency OIIK-5

1. BBenenue. Buoxumusi, ee OCHOBHBIE pa3ziesibl ¥ 3az1auu. OO1mas 6noxumMudyecKasi XapakTeprCTHKa
JKMBBIX Ooprann3MoB. OO1ij1ie MPUHLMUITBI OpraHu3alyi MeTabos3Ma. DleMeHTHBIM COCTaB KUBOTO.
Posb BOZIBI 1 MUHEpasbHBIX BellleCTB.

2. AmwuHOKuCIOTBL. PYHKIMH, CTpoeHue. [TpoTerHoreHHbIe (Oe/KOBbIe) U HeOeTKOBLIe, 3aMeHUMbIe U
He3aMeHUMble aMUHOKUC/IOThL. 30Meprsi aMUHOKUCIOT. PH3MKO-XUMHAYeCcKre CBOCTBa
(auccoumaLysl) aMUHOKUCTIOT. [IpUHLUTIB KacCUpUKaLKU aMUHOKHCIIOT.

3. OcHoBHble MyTH OMOCHHTe3a aMUHOKUCIO0T. CeMelicTBa aMUHOKHC/IOT 110 OOI{HOCTH ITPOUCXOKAEHMUSI.
IIprMepsl peakiii CMHTe3a 3aMeHUMBIX aMUHOKUCIIOT.

4. Karabom3m aMUHOKUC/TOT. OCHOBHBIE TIYTH Zie3aMUHUpOBaHus. [lekapboKcumpoBaHue aMUHOKHUCIOT,
OvoreHHble aMUHBI. Peakiiuy TpaHCaMUHUPOBaHKS (TlepeaMUHUPOBaHMs).

5. KoHeuHble poJyKThI a30THOr0 0OMeHa (0OMeHa aMMHOKHC/IOT): aMMUaK M KeTOKUCIOThL. MeXaHU3Mbl
JeTOKCHUKAlLlMY aMMHakKa. bruocuHTes MoueBHHbI (ODHUTUHOBBIN LIMKIT) Y UeoBeKa.

6. OO6I1as xapakTepyUCTUKa, OHooruyeckas posib ¥ CTpoeHue 6ekoB. OU3NKO-XUMUUYECKHe CBOMCTBa
0eskoB. 3apsy. OnTuueckure CBOKMCTBA. JleHaTyparus. PeHaTypariysi.

7. YpoBHH opraHu3aimy 6enkoBoi Monekybl. [lepruHasi CTpyKTypa MomeKyJbl 6esnka. IlenTraHas CBs3b
U ee ocobeHHOCTH. MeToibI paciipOBKY MEPBUYHOMN CTPYKTYPHI U OCHOBHBIE TIOTyYeHHbIe
pe3y/bTaThl.

8. BropuuHasi cTpyKTypa 1 ¢popMupyroiye ee cBsi3u. CBePXBTOPUYHAsSI CTPYKTYPa, JOMEHBI.

9. TperuuHasi CTpyKTypa U (hopmupyolye ee cBsi3u. PUOPUIspHbIe U r100y/sipHbIe Oe/KHY, TPUMepBI.

10.YeTBepTruHasi CTPyKTyphbl O6€/TKOB. PoJib UeTBePTHUHOM CTPYKTYPHI B PEry/IsLUA OMOI0rHUecKoi
aKTUBHOCTHY Oe/KOB Ha TIpUMepe reMorjio0uHa.

11.CBob6opHbIe rentuibl. VIX (GYHKIMH, CTPOEHUe, TIPe/ICTaBUTeNH, O1o/ioruyecKasi posib.

12. Knaccudukanms 6ekoB. TTpocTbie Oesiku: KiacCU(UKarysi, XapaKTepUCTHKA TPYTIM, TPeJCTaBUTe TH.
CrnoxxHble 6enku: pochorpoTenHbl, MeTa/VIONPOTENHBI, JIUIIONPOTENHBI, TTUKOIIPOTENHBL.

13. CnoxxHeie 6esiku: xpoMorpoTerHbl. CTpoeHHe U CBOWCTBa reMoryiobnHa. Muoriobus.  [Ipyrue
XPOMOTIPOTENHBI (I[UTOXPOMBI).

14.®epmenTsl. CXOACTBO U Pa3nyiumsi C HeOMOJOTMUeCKIUMH KaTamu3atopaMu. OOIye pUHLUIIEL
crpoenusi. yHKIUM 6eKOBOH 1 HeOeKOBOU yacTeli (pepMeHTaTUBHOM MosieKy/ibl. HoMeHKIaTypa u
Kaccuukaiysi pepMeHTOB, MpeICTaBUTEIH.

15. AkTUBHOCTb (hepMEeHTOB, eAUHULIBI PepMeHTaTUBHON aKTUBHOCTH. MexaHn3M ¢epMeHTaTUBHOTO
karanusa. KuHeTrka epMeHTaTUBHBIX peaklui. [eiictBue pH 1 Temneparypsl. 3aBUCMOCTb



CKOPOCTH pPeakLMu OT KOHLeHTpaly cyoctpara (ypaBHeHus Muxasnuca-MeHTeH, JlaiiHynBepa-
bepka). Koncranta Muxasnuca.

16.Perynsiusi akTUBHOCTU ()epPMEHTOB. AKTUBATOPbl U MHTMOUTOPLI. THUTBI THTUOUPOBaHMSI.
Annocrepuueckue hepMeHTbl. MHOXXeCTBeHHbIe MOJIEKY/IsipHbIe (GOPMbI (PepPMEHTOB U H303UMBI.
3UMOTeHBI.

17.ButamuHsl, Ux 6ronoruueckas posb. Knaccudukarus u HomeHK1atypa. JKupopacTBopumMble
BuTtamuHel: A, [1, E, K. buoxumiueckre MexaHH3Mbl yU4acTHsi B 0OMeHe BeleCTB, KapTHHBI
HEe/I0CTaTOYHOCTH U M30OLITOUHOCTH, CYTOYHbIE HOPMBI U OCHOBHBIE MCTOUHHKH.

18.BogopactBopumsie ButamuHsl: B1, B2, B3 (PP) Bs, Be, Bc, B12, C, P, H, MHo3ut. Buoxumuueckue
MeXaHU3MBbI yuacTHs B 0OMeHe BeleCTB, KapTUHBI HeZIOCTaTOUHOCTH U M30BITOYHOCTH, CyTOYHbIE
HOPMBI ¥ OCHOBHBIE NCTOUHUKH.

19.Hykneotussl Kak MoHoMepbl [THK 1 PHK. Ctpoenue u 6rosioruueckie GyHKIMH. A30THUCThIE
OCHOBAHUS HYK/IEMHOBBIX KMCI0T. CBOOOHBIE HyKMeoTHAbL: AT®, I'T®, UKIMuecKre HyKIeOTH/IbI,
CTpoeHHe 1 O1osIoruyecKasi posb.

20.0HK. HykneoTuaHslii coctaB. IlepBuyHasi CTPYKTypa ¥ ee 0COOEHHOCTH Yy 3yKapuoT. BropuyHas
crpykrypa JHK (Mogens Yorcona u Kpuka).

21.TpernuHas cTpykrypa [JHK. Opranusanys XxpoMaTiHa y 3yKapHuoT.

22.PHK: crpoenue u ¢pynkuun MPHK, TPHK, pPHK.

23.061mue npunLunb pervkanyy JHK. Peruivkais y mpokaprot. Oco6eHHOCTH peruTuKaiug y
3yKapuoT. Posb Tesiomepas.

24.buocunte3 PHK - Tpanckpuriys. O61pe MpUHLMIIEL TpaHCKpUIILYs y TpoKaproT. OcobeHHOCTH
TPaHCKPHUIILIMY Y 3YKapHOT: MPOLIeCCHUHT, Crla/lalCHHT (pUO031MBI B CTIACHHTE), a/TbTePHATHBHBIN
CIIalCHHT .

25.BuocunTe3 Geska (TpaHCIALMS) Y TPOKAPUOT M SYKapuoT. AKTHBALMS aMUHOKHC/IOT TIpH OMOCHHTe3e
OenkoB. OcHOBHBIe 3Tarnbl OMoCUHTe3a Oesika Ha prbocome. I'eHeTUYECKHIA KO/ Y er0 CBOMCTBA.
[Monstue dongunra 6ekos.

26.Perynsimyst SKCpecchy TeHoB. Perysiius 6uocruHTe3a 6esika Ha CTaZiiy TPAHCKPHITLMY Y TIPOKapHOT
(cxema YKakoba n MoHo). [ToHsITHe UHAYKIUW U PerpecChi.

27.Perynsiys 5KCIIpeccuy FeHOB Y 3yKapHoT Ha pas/MyHbIX STanax peaau3aliy reHeTHYecKou
UH(pOPMAaLUN.

28.0cCHOBHBIe 3Tarbl CUHTe3a HyK/1eoTH[0B. KoHeuHble Mpo/iyKThl KaTabosim3mMa HyK/1eo0TH/|OB.

29.benku B nUTaHUY, UX paclijelleHye B [UI[eBapUTeIbHOM TPaKTe.

30.MoHocaxapu/pl: CTpoeHHe, KjaccudrKalys, npe/icTaBUTeNH, paclpocTpaHeHue, 61osioruyeckast posib.
V3omepust 1 XMMHAYeCKHe CBOMCTBa MOHOCaXapH/0B.

31.0Onurocaxapuel. CTpoeHue U QyHKIMU OTAeNBHBIX JUCaxapuioB. BocctaHaBaMBaroLye U
HEeBOCCTaHaB/IMBAaOLLMe YIJIeBOABI.

32.Kpaxman u riukoreH. CTpoeHue, pacripocTpaHeHre, buosioruueckast posib. JJpyrue moimMcaxapugpbl.

33.buocuHTe3 0/Uro- v novcaxapu/ioB: posib HIADC. Peakuyu cuHTe3a rJIMKOreHa.

34.T'iMKoreHo/n3: peakLuu, pepMeHThI, GHoIoryecKasi posib.

35.Peakuyu rivkonusa. Makposprudeckue coeguHenusi. CybcrpaTtHoe dhochopuiupoBaHye.
OHepreTuueckuii BbIxof. CBsi3b IVIMKOK3a C OPO’KEHUSIMU.

36.1Juk1 TpKapOOHOBBIX KUCIOT (LUK Kpebca): XuMu3Mm, SHepreTrka, posib B MeTabo/M3Me.
CyMMapHBIi SHepreTryecKuii 6anaHc paciijerieHus TII0K03bl B peakLusx rivkonumsa u ITK.

37.0xkucnurensHOe dochopumporanue. JpxatesnbHas 1ienb (LIT13): crpoenue u GyHKI[MOHUPOBaHUeE.,
Y4acTKU CONpsUKeHHUs! B ibIXaTebHOM Liely. XeMHUOCMOTUYeCKast TeOpysl COIPSDKeHMs OKMC/IEHHUS C
thochopunrpoBaHuem.

38.TTenTo3omoH0odochaTHBIH MyTh. XUMU3M, TKaHeBast M KJIeTOUHasH JIOKaIM3aLysi, OMomorndyeckas poib.

39.I'ntokoHeoreHe3. OCHOBHbIE peakLUW, Perysisius, Jokanu3sauus B kiaetke. Lukn Kopu.

40.PaciernieHre yrieBoI0B B TIpoLiecce TulleBapeHus. [JIFOKO3HBIN roMeocTas U MeXaHU3Mbl eT0
nozep>kanust. Posib ropMOHOB. IIpUyMHEI U NTOC/IeACTBUS TUITOT/IMKEMUU U TUITepPriIMKEeMUH.



41.JTunmupel: o0Ias XxapakTepUCTHKa, Knaccuurkarys, Ouonoruueckast posb.

42.7Kupsl 1 pochonmunuabl. CTpoeHUe, CBOKHCTBA, O1oI0rHUecKast poib.

43.ChuHro/UII/Ibl, OCHOBHBIE K/IaCChI U TIPE/ICTABUTE TN, CTPOeHHe, Oroioruyeckas posib. Bocka,
CTepUHBI U CTEePOU[bl, TepIleHbl: CTPOeHNe, (PYHKLINY, NIpeJCTaBUTe/H.

44.AHab0M3M JIMITHZOB: Peakly CHHTe3a KUPHBIX KUC/IOT Ha TIPUMepe MaJTbMUTHHOBOUW KUC/IOTHI.
@depMeHTBI CHTe3a HeHACBILLeHHbIX )KUPHBIX KAC/IOT.

45.Katabo/13M >KUPOB B TKaHSX. [} - OKHMC/IeHHe KUPHBIX KICI0T. DHepreTHueckyii 6anaHc. [Ipumeps a- u
- OKHC/IeHUs YKUPHBIX KUCJIOT.

46.PacierieHue xupoB, pocdonunuaos, 3HUpoB XonecTeprHa B NUILeBapUTeIbHOM TpakTe. Pomb
(hepMeHTOB U >KeJTUHBIX KAC/IOT. BcackiBaHve MPOAYKTOB paciierieHust TUIUA0B. Cxema peakLyii
pecHHTe3a JIMIUAOB B K/leTKaX KUIIeyHUKa.

47.TpaHCIIOPT TMNUJOB B OpraHri3Me yesioBeka. Metabosu3m u ponb XM, JITIOHIT, JITTHIT u JITIBII.

48.0cHOBHBIE 3Tarbl CHHTe3a KUPOB U (poconuniioB. BHyTprkieTouHble vmnasbl ¥ Gocoammnassl.

49.Peakuyy KetoreHe3a. OCHOBHbIE ITyTH UCII0/Ib30BaHUSA U BhIBe/IeHNsI KeTOHOBBIX Tesl. KeToHemus,
KeTOHYypUsl, KeToaLuzi03.

50.0OcHOBHbIe TIPUHLMITBI pery/sitiui Metabos3ma. KiroueBblie hepMeHThI B MeTabOMMYeCKHX IpoLieccax,
OCHOBHBIe MeXaHU3MbI H3MEeHeHUs] UX aKTUBHOCTHU. BHelllHMe CUrHa/TbHble MOJIEKYJIbl: 8y TOKPUHHEIE,
rapakpUHHbIE U S3HJOKPUHHbIe MeXaHN3Mbl Pery/sLyu. DHK03aHOU bl KaK IIpUMephbl [IapaKpUHHBIX
perynsiTopoB. OTanbl cuHTe3a (pepMeHTsI), 6roI0rnUecKast posib.

51.T'opMoHBI B perysisitiuy MeTabosmama. OCHOBHBIE THITbI PELIENITOPOB U MyTel TPaHCAYKLIUH
rOpPMOHa/IbHOTO curHasna. KackasHelli MexaHr3M akTUBaLuU (hepMeHTOB.

52.T"0pMOHBI TUTIOTa/IaMyca, TUIo(K3a, LIUTOBUHOM >Keie3bl, TapalUTOBHHBIX efle, MOKeTyJ0YHOMI
yKesie3bl, Ha/INTOUEYHHKOB, TI0JIOBBIX jKeJle3: OCHOBHbIe O1oXUMuueckre 3¢ GeKTsl.

53.MuTerpauus Metabosm3Ma. B3auMocBsi3b 0OMeHa JTMNH/0B, YT/IeBOZ0B, O€KOB, HYK/IeMHOBBIX KHUC/IOT.
[Ipumepsl.

54.06MeH reMornpoTeNHOB (Ha rpuMepe reMori006vHa). MeTtabosm3M rema: sTarsl CUHTe3a U
KaTabosiM3Ma, MPOAYKThI Pacaza - CBOOOJHbIM U KOHBIOTUPOBAaHHBIN OUTUPYOUH.

55.BroxumMusi KpoBH: MeTabo/IM3M 3pUTPOLIMTOB, TPAHCIIOPT ra3oB 3puTpoLuTaMu. OCHOBHbIE OeKOBbIe
(hpakuyu mnaasmel KPOBHU.

56.BbuoxumMus KpoBU: (hepMeHTHI 71a3Mbl KDOBY B HOPMe U IIPM [1aTOJIOTMSAX TKaHel U OpraHoB.

57.broxumust KpoBH: HeOeKOBbIe OpraHiuecKre KOMITOHEHTHI 1171a3Mbl KPOBU, HEOPraHWUeCKHe BellecTBa
I171a3MbI KPDOBH.

58.BuoxuMus coeJMHUTE/IbHON TKaHU: OCHOBHbIE KOMIIOHEHTBI ME>KK/IETOUHOI'O MaTpUKCa
COeTUHUTETbHOW TKaHU: Oe/KU, ITMK03aMUHOT/TUKAHBI, POTEOT/IMKAHbL. A/re3uBHbIE Oe/KH
MEe)KKJIeTOUHOI'0 MaTpHKCa.

59.0cHOBHbIe 3Tarnbl 6roTpaHcHOpMaL KCEHOOMOTHKOB B TTEUEHH.

60.0OcHOBHBI€ 3Tarbl JEeTOKCUKAL[UY 3TaHOJIa B TIEYEHHU.

61.KaH1jeporenes: po/ib IPOTOOHKOT€HOB ¥ aHTUOHKOT€HOB B BO3HWKHOBEHUM U Pa3BUTUU
3/I0KaueCTBEHHBIX OMyXO0JIeu.

62.KaH1eporeHes: 6MoXUMHUECKHe aTUITU3MBbI 3/I0KaUeCTBEHHBIX OITyXOJIei.

63.KaH1eporeHes: MoJieKyJ/isipHasi JMarHOCTUKA 3/I0KaUeCTBEHHBIX OIMyXOJIei.

Assessment criteria (assessment tool — Control questions)

Grade Assessment criteria

outstanding |He knows and understands the structure and functions of the main classes of compounds of a
living organism, the basic principles and molecular mechanisms in the organization and
regulation of vital activity of biological objects. A complete detailed answer demonstrating




Grade Assessment criteria

system knowledge, the ability to apply theoretical knowledge, and fluency in information from
the main literature sources. He fully illustrates the answer with chemical formulas, reaction
patterns and metabolic pathways, and provides his own examples. Knowledge and skill are
complete and stable, systematic, successful, independent.

Knowledge and skill are complete and stable, systematic, successful, independent. There are

excellent ) .
minor errors in the answers.
verv sood Knowledge and skill with small gaps, few mistakes when answering. These gaps and errors
Y8 are completely eliminated after being pointed out by the teacher.
good Incomplete knowledge, 1 gross or several small mistakes, generally successful, but not a

systematic skill that requires guiding questions and the help of a teacher.

satisfactory  |Fragmentary knowledge, skills, and a lot of blunders when answering.

unsatisfactory A single minimum knowledge, insufficient for a positive assessment.

poor He knows nothing

5.3.3 Model assignments (assessment tool - Report on laboratory works) to assess the
development of the competency OITK-10

Spring semester.

Qualitative reactions to carbohydrates.*

Determination of total protein and albumin content using diagnostic kits.*

Qualitative reactions to vitamins.*

Determination of cholesterol and triglycerides using diagnostic kits.*

Quantitative determination of glucose.*

5.3.4 Model assignments (assessment tool - Report on laboratory works) to assess the

development of the competency OITK-5

The fall semester.

Safety regulations and rules of work in the biochemical laboratory.*

Qualitative reactions to proteins and amino acids. *
To carry out qualitative reactions to amino acids and proteins (biuretic reaction, xanthoprotein reaction, ninhydri
n reaction, Foley reaction, protein precipitation reactions), to determine the presence of proteins, peptides, free a
mino acids in the “task” solution, and also to establish some features of
the structure of side radicals or the location of the amino group in the amino acids present.**

Quantitative determination of protein by the Lowry method (using a FEK or a spectrophotometer). *
To carry out quantitative determination of protein by the Lowry method, to establish the protein content in soluti
ons — "tasks".*

Analyze the results obtainedDetermination of

salivary amylase activity, the effect of pH and inhibitor activators on itQualitative reactions to nucleotides. *
Spring semester.

Qualitative reactions to carbohydrates.*



Determination of total protein and albumin content using diagnostic kits.*
Qualitative reactions to vitamins.*

Determination of cholesterol and triglycerides using diagnostic kits.*
Quantitative determination of glucose.*

Assessment criteria (assessment tool — Report on laboratory works)

Grade Assessment criteria

The reports are prepared according to the requirements and submitted for review no later than on the
pass day of the last lesson (seminar or laboratory) in the semester. All corrections have been made
according to the teacher's comments (possibly in the last lesson)

The reports were not designed according to the requirements or were not prepared and submitted on
the day of the last lesson (seminar or laboratory) in the semester. Mistakes have not been corrected,
and the teacher's comments have not been worked out. Reports for missed and not completed
laboratory work by the student are not allowed to be checked.

fail

6. YueOHO-MeTOMUECKOEe H HH(OpMaLMOHHOE o00ecrieyeHHe JUCIUILTHHBI (MO/1y/1s1)

OcHoBHas uTeparypa:

1. Essential Biochemistry for Medical Students with Problem-Solving Exercises : yue6Huk. - Mocksa :
'S0TAP-Mepua, 2020. - . - ISBN 978-5-9704-5650-7., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=735638&idb=0.

[JomnonHuTtenbHas 1uTeparypa:

1. Nelson David L. Lehninger Principles of Biochemistry = Principles of Biochemistry. - New York :
Macmillan Learning, 2021. - XXXIII, 1096, 36, 21, 48, 3 p. : ill. - ISBN 978-1-319-38149-3 : 10175.40.,
5 3K3.

2. Glukhov A.I. Biochemistry with exercises and tasks : MmoHorpadwus / Glukhov A.L.; Garin V.V. -
Mockga : 'SOTAP-Meaua, 2020. - 296 c. - ISBN 978-5-9704-5317-9.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=735411&idb=0.

[TporpamMmHOe oOecriedeHre v IHTepHeT-peCypChl (B COOTBETCTBUM C COZlePKaHHeM [JUCLIUIIIAHBI):
He TpebyeTcst

7. MaTepua/IbHO-TeXHHYeCKoe ofecrneyeHre JUCLUIUIUHBI (MO/YJIs1)

YueOHble ayUTOpWU [/ TIPOBeJieHHsl y4yeOHbIX 3aHATHH, TpeAyCMOTPeHHBIX 00pa3oBaTenbHON
MPOrpPaMMOM, OCHAIleHbl MYJIbTUMeAUMHBIM 000pyJ0oBaHHeM (TIPOEKTOpP, 3KpaH), TeXHUYeCKUMHU
cpesicTBaMK 00yueHMs, CIeLaJM3UpOBaHHbIM 000pyZoBaHueM: jabopaTtopHas Mebesb, BOJsHast
OaHs-TepMoCTaT, CTepU/IU3aTop CYyX0’KapOBOH, LieHTpHU(yTa, nabopaTopHble BeChI,
¢boTo31eKTprUecKrii (OTOMETP.

[TomerrieHust 11 CAaMOCTOSITENTBHON pabOThl 00YYArOIUXCSl OCHAIleHbI KOMITBIOTEPHON TEXHUKOHN C
BO3MOXXHOCTBIO TIOAK/IOUeHUs1 K ceTu "WHTepHeT" U obecrieuyeHbl [JOCTYIIOM B 37€KTPOHHYIO



MH(OPMaIMOHHO-00pa30BaTe/IbHYIO Cpefy.

IIporpaMma cocTtaBieHa B cooTBercTBUM C TpeboBanusvMu PI'OC BO 10 Hampa/eHUIO
noaroroBku/crietianbHocTH 31.05.01 - General Medicine.

Astopsl: Tpodumora CeeTsiaHa BiiagiuMupoBHa, KaHAWJAT OMOTOTMUECKUX HaYK.
3aBepaytoiuii Kadeapoii: bpuikuHa AHHa AJieKCcaH/IPOBHA, KaHU1aT OMO/IOrMUeCKUX HayK.

[Tporpamma of06peHa Ha 3ace/jaHUM MeTOANYeCKOM Komuccuy oT 28 Hosiopst 2024, mpoTtokos Ne Ne9.
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