MununcrepcTso o6pazoBanus u Haykn Poccniickoii ®eepanuu

®EJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YYPEXJIEHUE BBICHIEI'O OBPA3OBAHUSI

“HAIMOHAJbHBIN HCCJIEAOBATEJIBCKAN
YHUBEPCHUTET UTMO”

PACHOPAXEHHE

«17» guBaps 2024 roxa Ne3

O nopsoke nposedeHus ammecmayuoHHO20 UCNbIMAHUA

Jlns ocyniecTBIEHHS [epeBOAOB/BoccTanoBeHui oOyuarommxcs [IPUKA3BIBALO:

VTBEpaUTh NOPSIOK NPOBEJCHUS ATTCCTAIMOHHOIO MCIBLITAHMS B PAMKaX OCYILCCTBICHU
TIepeBOIOB/BOCCTAHOBIICHMH 00ydaromuxcs B mojpasziefieHne X uMHKO-OHOIOrHYSCKHi Ki1acTep

110 HAIpPaBJIEHHAM NOAroToBKH MarucTparypsl 19.04.01 Buorexnonorus u 06.04.01 bruonorus.

[TPUJIOKEHHUE. Bank TeCTOBBIX 3aJaHUH C KPHUTEPUAMH OLIEHMBAHMSA, CHCTEMa IEpeBOAa
NoKa3aTenell aKaJeMUYECKOM YCIeBaeMOCTH M y4eOHO-Hay4HOM AaKTHMBHOCTH CTYACHTOB B

OaJLTEHO-PEHTHHIOBYIO CHCTEMY.

Jupexrop XBK ol P (Sl Buno B
/ (moanwcs) (DPHO)
/




IMTPUJIOXKEHMUE 1

[Tpunoxenue k pacnopsxenuto ot 17.01.2024 Ne 3

bauk TecTOBBIX 3amaHui
no oOpazoBarenbHOI nporpamme 06.04.01, 19.04.01 «IIpuknagnas renomuka / Applied

Genomicsy

1. Write Unix commands to create a folder, to move it, and delete it.
2. Select the extension of the file with reads (sequencing data) information.

a) gff

b) faa

c) fastq

d) gbk
3. What program can be used to filter reads from adapters?

a) Prokka

b) TOGA

c) QUAST

d) Trimmomatic
4. Which scale is used to record information about nucleotide quality in the read? This scale 1s
used to plot “Per base quality” in the FastQC program.
5. Which of the following parameters are related to the assessment of read quality?

a) adapter content

b) GC content

c) quality of bases (nucleotides) in the sequence

d) the length of the largest contig
6. Arrange the following sequences in ascending order of length (from minimal to maximum):
contig, read, scaffold.
7. Arrange the steps of the genome assembly algorithm. In your answer, write a sequence of
letters without commas and spaces (for example: abcde).

a) scaffold assembly,

b) quality control of the assembly,

c) library preparation,

d) quality control of reads,

e) assembly of contigs,

f) sequencing
8. Write at least three metrics for assessing the quality of genome assembly (for instance, from
the QUAST report).
9. Do you think this assembly can be considered of high quality? Explain your viewpoint.
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15.

N's per 180 kbp

. Name at least one tool to assess the quality of genome assembly.
. Write a Python command that outputs the string “Hello, World!”
. What is x after x = 10; x += 1; x = x * 2 (Python)?

. What types of RNA do you know?

. How many genes are in the human genome?

a) 10.000 - 15.000
b) 20.000 - 25.000
c) 30.000 - 35.000
d) 40.000 - 45.000
The bat and ball together cost $110. The price of the bat is $100 more than the ball. How

much is the ball price?

16.
17.
18.

19.

20.

21.

If the chance of getting sick is 20 out of 100, what is the percentage chance of getting sick?
What are polyT primers used for? What are polyA primers for?

Select the process of RNA synthesis from the DNA matrix?

a) replication

b) transcription

c) translation

d) duplication

Which statement is used to interrupt an infinite loop in Python?

a) stop

b) continue

c) false

d) break

Which of these commands creates the file?

a) touch file.txt

b) less file.txt

c) update file.txt

d) rm file.txt

What happens if a T > AG insertion occurs in the sequence (replacing one nucleotide with

two)? How might this affect transcription and data processing?

22.

23.

How are unknown nucleotides labeled in the sequence?
a) A

b) T

c) N

d) C

Which of two parts has the nucleotide fasta file?



a) header and sequence
b) gene name and its length
¢) protein sequence and its function
d) start and stop codons
24. Which of the following is not a stop code?
a) UAA
b) UGG
c) UAG
d) UGA
25. Which organelle carries out protein synthesis by the RNA matrix?
26. What is the difference between prokaryotes and eukaryotes?
27. Which area of bioinformatics studies the totality of an organism's genes?
a) Metagenomics
b) Genomics
¢) Proteomics
d) Transcriptomics
28. Which instruction is used to declare functions in Python?
a) for
b) def
c) func
d) function
29. Specify the name of the document that describes the rules for writing code in Python.
30. The combination of three consecutive nucleotides in a nucleic acid molecule is called:
a) duplex
b) trypanosoma
c) triplet
31. Expand the parentheses in the expression according to the order in which the expression is
evaluated (priority of operations):
a and b or not a and not b
32. Specify the result of the expression "354" + "67" (Python).
33. What is the resulting value of 1 + "ab"?
a) “lab”
b) lab
c) I“ab”
d) TypeError
34. Which Python function turns a list into a set?
35. Which of the following is not a variable name according to PEP8?
a) 123name
b) my-name
C) my_name
d) my name

Dopmam nposedenusi: onpoc nocpeactsoM ['yri-hopmsbl

Konuuecmeo eapuanmog: BapuaHT TECTOBOTO 3aqaHus (GOPMHUPYETCS B CIyYaHOM TOPSIIKE M3
OaHKa BOIIPOCOB

Konuuecmeo eonpocoe/3adanuii 8 oonom sapuanme: 15

Bpems evinonnenus: 45 MuHyT

CucreMa OlleHUBaHUA



ITosiHoTa OTBeTa HA BONpOC/3aiaHue KosmnyecTBo 6asi10B
MOJIHBINA IPABUIIbHBIN OTBET 4 Gamna
YAaCTUYHO MPABWIbHBIN OTBET 2 Gamn
HOJTHOCTBIO HEBEPHBIN (MJIM OTCYTCTBYIOLIUIT) 0 6amnoB
OTBET

MuHUMAJIEHOE KOJUYECTBO 0aJIJIOB 3a BHITIOJIHEHUE BapHaHTa TCCTOBOT'O 3alaHUA — 0.

MakcumabHO€ KOJIMYECTBO 0aJIOB 3a BBRIMOJTHEHUE BapHaHTa TECTOBOTO 3aManus — 60.

Crynenrt, HabpaBmuit 50 % u 6onee 6amnoB (30 u 6onee 6amIOB U3 60 BOZMOXKHBIX), YCTIEITHO
MIPOXOJUT ATTECTAI[MIOHHOE HCIIBITAHHE.

Crynent, HabpaBmuii meHee 50 % 6amnoB (menee 30 6amnoB u3 60 BO3MOXHBIX), CHUTAETCS HE
NPOIIEAIINM AaTTECTAIIMOHHOE HCIBITAHHE M HE TOTOBBIM K OCBOCHHIO 00pa30BaTeiIbHOMN

OpOTrpaMMBI.




ITPUJIOKEHMUE 2

[Tpunoxenue k pacnopsxenuto ot 17.01.2024 Ne 3

bauk TecTOBBIX 3amaHui

o obpazoBarensHO porpamme 19.04.01 «MonekymnspHas OMOJIOTHS 1 OMOTEXHOIOTHS /

1.

Molecular Biology and Biotechnology»

Part 1 - Molecular biology

The central dogma of molecular biology. Semi-conservative DNA replication.

Experiments that confirmed semi-conservative DNA replication.

Definition of the central dogma

Exceptions of the central dogma

Relation of a gene and the central dogma
Definition of transcription and translation
Role of DNA for data storage

Role of RNA for information transition

Role of proteins as effectors

Schematic description of a replication process

Experiments of Meselson and Stahl

2. Nucleosides, nucleotides and their examples. Purines and pyrimidines nitrogenous bases.
Biological roles of nucleotides in cells.

Nucleosides and nucleotides: definitions and difference

Nucleotide composition of DNA and RNA

Difference of sugars in DNA and RNA

Difference of the free nucleotides and associated into a string
Purines and pyrimidines: structure and difference in hydrogen bonds

Roles of nucleotides in cell

3. The principles of DNA packaging in eukaryotic and prokaryotic cells. The structure of
nucleosomes.

Difference in nucleic acid location in pro and eukaryotic
Forms of DNA in the cell
DNA forms and stability, supercoiling

Histone types, nucleosome structure



— Regulation of expression through the nucleosomes and condensation
— Solenoid structure, chromosomal structure
4. The main types of RNA: structure and functions
— Main types of RNA and their functions
— mRNA: production and modification
— tRNA: structure and basic features
— 1RNA in eukaryotic and prokaryotic organisms
— Conservative regions of features of RNA: locations and functions
— microRNA, snRNA, InRNA, minRNA: types and functions

5. Genetic code. The essence of genetic coding. Basic properties and universality of the genetic
code.

— GenCode definition

Triplets in code
— Degeneration of code

— Universality of code

Polarity of code

— Non-overlapping of code

Unambiguousity of code

— ORF in code

Stop codons

Start codon
6. The structure of prokaryotic genes: coding sequence and promoter.
— Operonic structure of prokaryotic genes, introns in prokaryotes
— Polycistronic operon structure, role of RBS
— Promoter-operator relationship, role of promoter
— Start codon, genetic code modification
— Enhancers and silencers
7. The mosaic structure of eukaryotic genes (introns and exons), organization of promoters.

— Exon-intron structure, difference from prokaryotic organisms, alternative splicing,
mechanisms of splicing

— Gene clusters definition



— Transcription factors and its role
— Structural elements of the promoter

8. Replication stages in prokaryotes: initiation, elongation and termination. Replication enzymes
of prokaryotes.

— Start of the synthesis, role of proteins in the preparation of DNA

— Leading and lagging strand, difference, additional enzymes on the lagging strands
— DNA-dependent DNA polymerase 3 type: subunits and their functions

— Theta and rolling circle replication, difference

9. Replication stages in eukaryotes: initiation, elongation and termination. Replication enzymes
of eukaryotes: types and functions.

— Replication start in eukaryotes

— Telomeres role and structure

— Leading and lagging strands

— Initiation of replication

— Initiation of replication, cell cycle S-phase

— ¢ and  polymerases

— Differences between eu- and prokaryotic DNA

10. Transcription as an intermediate stage of gene expression. Stages of transcription (initiation,
elongation and termination).

— Definition of transcription

— Role of promoter in the initiation of transcription, formation of the transcription bubble,
abortive initiation

— Formation of the transcription bubble, abortive initiation
— Transcription regulation in eukaryotes: transcription factors, enhancers, silencers
— Special DNA sequences involved in transcription
— RNA polymerases involved in prokaryotic and eukaryotic transcription
— Elongation of transcription
— Termination of transcription
11. Translation of proteins. Protein as a product of gene expression.
— Definitions of translation, genetic code, and triplets
— Levels of protein structure

— Role of ribosomes in translation



12.

13.

14.

— Initiation of translation

— Start and stop codons

— Elongation of translation

— Termination of translation

— Post-translational modifications

— Protein folding

DNA repair mechanisms.

— Consequences of DNA damage for the cell

— Error-prone DNA polymerases (translation synthesis)

— Base excision repair, nucleotide excision repair

— Mismatch repair

— Non-homologous end joining

— Homologous recombination

— Microhomology-mediated end joining

— Accuracy of DNA repair mechanisms

Recombinant DNA technology: cloning vectors. Restriction enzymes and ligases.
— Types of cloning vectors

— Features of cloning vectors

— Restriction endonucleases and ligases: definitions, usage for cloning vectors
— Selection of transformed bacteria

— Definition of cell competence

— Confirmation of assembled vector structure

— Expression vectors

— Protein production via vectors

Polymerase chain reaction. Principle, variants, applications.
— Definition of PCR

— Stages of PCR

— Description of PCR stages

— Components needed for PCR

— RT-PCR

— PCR visualization, qPCR



— PCR for the detection of mutations
— PCR in practice
15. The chemical composition of proteins. Classification and properties of amino acids.
— Chemical structure of proteins
— Types of amino acid side chains
— Zwitterions, charged states of amino acids
— Influence of amino acids on protein structure
— Motifs in proteins

— Protein modifications

Part 2 - Microbiology

1. Bacterial taxonomy and nomenclature. Non-taxonomic groups: strains, serotypes.
Describe taxonomy and identify non-taxonomic groups (if possible) for Escherichia coli
O157:H7 and Lactobacillus sp. ATCC 15578.

— Description of all taxonomic units

— Definition of strain

— Definition of serotype

— Description of E.coli and Lactobacillus strain/serotype

2. Define main ecological groups of bacteria depending on oxygen presence. What techniques
can be used for cultivation of anaerobes? What techniques can be used to increase oxygenation
for aerobes? Provide examples of aerobic and anaerobic organisms.

— Definitions of ecological groups of bacteria depending on oxygen presence
— Examples of techniques for anaerobes cultivation
— Examples of techniques for aerobic cultivation

3. Define main ecological groups of bacteria depending on temperature and pH. Adaptations to
temperature: sigma factors, membrane fluidity, chaperones.

— Definitions of ecological groups of bacteria depending on temperature
— Definitions of ecological groups of bacteria depending on pH

— Description of each mechanism of adaptation with examples of specific molecules,
enzymes and systems

4. Define isolate, pure culture, strain. Describe purpose of use for following growth media:
general nutrient media, minimal media, enrichment media, selective media, differential media.
Describe steps of Gram staining and how it can be used for microorganism identification.

— Definitions of isolate, pure culture, strain



— Description (purpose) for different types of growth media
— Description of Gram staining procedure and stains
— Application of Gram staining

5. Bacterial cell wall. Draw a scheme and describe the structure of Gram positive and Gram
negative cell walls. Provide examples of two organisms for each group (different genera). On
scheme, identify periplasmic space, proteins, lipopolysaccharide, teichoic acid. Identify features
of Mycoplasma and Mycobacteria cell envelope. Do they stain by Gram staining? Provide at
least one example of Gram positive and Gram negative organisms, Mycoplasma, Mycobacteria.

— Composition of Gram negative cell wall and scheme

— Composition of Gram positive cell wall and scheme

— Description of Mycoplasma envelope and its composition

— Description of Mycobacteria cell envelope and its composition
— Examples of microorganisms for each group

6. What is a biofilm? Describe stages of biofilm formation. Name at least 3 components of the
biofilm matrix. Define biofilm subpopulations: fast growing, slow growing, persisters, mutants.

— Biofilm definition

— Stages of biofilm formation

— Matrix components

— Definition of 4 subpopulations

7. Give definitions of fed-batch culture, repeated fed-batch culture, batch culture, continuous
culture. Draw a standard bacterial growth curve. Identify stages of growth. Describe level of
protein synthesis and number of live and dead cells on each stage. What is quorum sensing and
how it affects culture growth?

— Definitions of fed-batch culture, repeated fed-batch culture, batch culture, continuous
culture

— Scheme, names of each growth phase, analysis of each stage
— Definition of quorum sensing, description of its effect on bacterial culture growth

8. Describe bacterial cell division. What is a Z ring? What is the difference between binary
fission and budding? Provide examples of bacteria which have binary and budding types of
division. What is a generation time?

— Description of bacterial cell division
— Z ring description

— Binary fission of bacteria

— Budding of bacteria

— Examples of bacteria for each type of division



Definition of generation time

9. Bacteriophages. Describe lytic and lysogenic life cycle. What is a prophage? Examples of
dsDNA and ssDNA bacteriophages. How bacteriophages P1 and T7 are used in genetic
engineering?

Definition of bacteriophages

Description of lytic life cycle

Lysogenic life cycle

Definition of a prophage

Example of dsSDNA and ssDNA bacteriophages
Bacteriophage P1 for temperature-dependent cell lysis

T7 bacteriophage promoter for increased rate of gene expression

10. Describe and draw schemes of 3 main types of horizontal gene transfer in prokaryotes.
Describe conditions of chemical transformation and electroporation. What are the features of
competent cells in comparison to other strains?

Description and scheme for transformation
Conjugation

Transduction

Description of principle for chemical transformation
Description of principle for electroporation

Features of competent cells

11. Regulation of gene expression in bacteria. DNA folding, examples of histone-like proteins.
Sigma factors. Regulator operons: lac operon, tryptophan operon.

Description of DNA, nucleoid and histone-like proteins (HU, HNS, SMC)
Definitions of sigma factors, their functioning with examples
Description of /ac operon functioning

Description of t7p operon functioning

12. Antibiotics targets. Mechanisms of antibiotics resistance (at least 3). Definition of multidrug
antibiotics resistance. R plasmids.

Antibiotics targets
Corresponding mechanisms of resistance
Definition of multidrug resistance

Definition of R plasmid



13. Examples of antibiotics and their targets (at least 5). Bacteriocins: source, function.
Antimicrobial peptides: source, function. Quorum quenchers: source, function.

— Examples of antibiotics and their targets
— Sources and mechanisms of bacteriocins
— Sources and mechanism of AMP

— Sources and mechanism of QQ

14. Bacterial antigens (O-, H-, Vi-antigen). Pathogenicity, virulence, attenuation. Virulence
factors, pathogenicity islands. Colonization and invasion.

— Definition of O-, H-, Vi-antigen

— Definition of pathogenicity, virulence, attenuation

— Definition of virulence factors, pathogenicity islands
— Colonization and invasion

15. Definition and difference between microbiota and microbiome. Dysbiosis. Probiotics and
prebiotics. Commensal and conditionally pathogenic bacteria. Mechanisms of regulation of
intestinal microbiota composition (at least 3).

— Definition of microbiota and microbiome
— Definition of dysbiosis, probiotics and prebiotics
— Definition of commensal and conditionally pathogenic bacteria

— Mechanisms of regulation of intestinal microbiota composition

Part 3 — Cell biology

1. Provide the structure of a eukaryotic cell. Name non-membrane, single-membrane and
double layered organelles. Briefly describe their main functions.

— Mitochondria: structure and functions
— Endoplasmic reticulum: structure and functions
— QGolgi complex: structure and functions
— Cytoplasmic membrane: structure and functions
— Nucleus: structure and functions
— Centriole, purinosome, etc: structure and functions
2. Describe the structure of a eukaryotic nucleus and its membrane.
— Nuclear envelope, lamina: structure and functions

— Nuclear transport description



— Karyoplasm, nucleolus: structure and functions

3. Provide a scheme of human cell cycle. What are the main phases and regulators of the cell
cycle?

— Definition of interphase and mitosis
— Main phases of cell cycle and their features
— Regulation of cell cycle progression by CDK complexes

4. Describe stages of mitotic cell division of a eukaryotic cell. What are the main phases and
their characteristics?

— Definition of karyokinesis and cytokinesis
— Phases of karyokinesis and their features

5. Describe an anaerobic glucose oxidation process. How glucose is transported to the cell? What
are the steps and products of glycolysis?

— Constant and insulin-dependent glucose transporters
— Hexokinase, aldolase, GAPDH and their reactions in glycolysis
— Other participating enzymes and their reactions

6. Provide a scheme of tricarboxylic acid cycle with its stages and compounds. Describe main
functions of the cycle in the cell.

— Sequence of a cycle stages
— Formula of citrate, a-ketoglutarate, succinate, oxaloacetate

— Formula of cis-aconitate, isocitrate, succinyl-CoA, fumarate, malate

Role of a compound in cell metabolism

7. Describe oxidative phosphorylation and its main stages. What are the complexes of the
electron transport chain and what are their functions?

Full name, function and features of Complex I
— Full name, function and features of Complex II
— Full name, function and features of Complex III
— Full name, function and features of Complex IV
— Full name, function and features of Complex V

8. Provide names and structures of non-essential and conditionally essential amino acids. Where
does the biosynthesis of them take part inside the cell?

— Name and structure of amino acid



— Location and enzymatic process of biosynthesis

9. Describe types and mechanisms of membrane transport. Provide examples of compounds
transported by each type.

— Description of membrane transport mechanism
— Examples of compounds transported by each listed mechanism

10. Draw a scheme of a typical optical microscope. What are the main parts of it? What is the
principle of image production in brightfield, darkfield and phase-contrast microscopes?

— Components of a conventional microscope and their functions
— Principle of brightfield microscopy

— Principle of darkfield microscopy

— Principle of phase-contrast microscopy

11. What is the principle of enzymatic reaction? Provide a formula of Michaelis—Menten
equation. How is this equation obtained, what is the Michaelis—Menten constant?

— Scheme of a typical enzymatic reaction

— Michaelis—Menten equation for enzymatic reaction

— Plot of reaction rate vs substrate concentration dependence

— Michaelis constant definition

— Differential representation of enzymatic reaction rate and its derivation

12. Signal transduction in human cells. What are primary transducers, receptors and secondary
transducers? Provide examples.

Definition of signal transduction

Features of primary transducers

— Features of receptors

— Features of secondary transducers

— Examples of transducers and receptors, their cascades

13. Provide the main principle of optical absorbance and fluorescence in terms of applications in
molecular biology.

— Definition of optical absorbance, Beer—Lambert law and its formulation
— Additivity (linear combination) of optical absorbance in mixtures
— The use of optical absorbance in molecular biology studies

— Definition of fluorescence in terms of energy during nonradiative transition



— Stokes shift illustration on a wavelength vs intensity plot
— The use of fluorescence in molecular biology studies

14. Name B vitamins and their role in human cellular metabolism.
— Name of vitamin B

— Role in human cellular metabolism
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Kpurepuu onienuBanus

Bomnpoc/3aganune Kpurepuii* KoauuecTBo 6a/1510B**
MPOMEKYTOYHOE HTOr0BOE
Part 1 - Molecular biology
1. The central dogma of Definition of the central dogma - 1
molgcular biology. Exceptions of the central dogma - 1
Senp-cgnservatwg DNA Relation of a gene and the central - 1
replication. Experlments that do
confirmed semi-conservative gina
DNA replication. Definition of transcription and 0,5 1
translation 3a KaKA0€e OINpezeIeHue
Role of DNA for data storage - 1
Role of RNA for information - |
transition
Role of proteins as effectors - 1
Schematic description of a - 1
replication process
Experiments of Meselson and - 2
Stahl
2. Nucleosides, nucleotides Nucleosides and nucleotides: 0,67 2
and their examples. Purines definitions and difference 3a KaXx/10€ ONpe/ielieHue
and pyrimidines nitrogenous 0,67
bases. Biological roles of 3a HA3BaHUE OTIIMIHUI
nucleotides in cells. Nucleotide composition of DNA - 1
and RNA
Difference of sugars in DNA and - 1
RNA
Difference of the free nucleotides - 1
and associated into a string
Purines and pyrimidines: structure 1,5 3
and difference in hydrogen bonds | 3a Kaxmp1if TyHKT (CTPYKTypa
/ Ha3BaHUE OTIIUIHIA)
Roles of nucleotides in cell - 2
3. The principles of DNA Difference in nucleic acid location - 1
packaging in eukaryotic and | in pro and eukaryotic
prokaryotic cells. The Forms of DNA in the cell - 1
structure of nucleosomes. DNA forms and stability, 1 2
supercoiling 3a KKl TYHKT ((GOpMBI 1
crabmwipHOCTh JTHK /
CYIEepCKpY4YHBaHHE)
Histone types, nucleosome 1 2
structure 3a KaX/IbIA IYHKT (THUIIBI
THCTOHOB / CTPYKTypa
HYKIJIEOCOM)
Regulation of expression through - 2
the nucleosomes and condensation
Solenoid structure, chromosomal 1 2

structure

3a KaX/Ibli MyHKT (CTPyKTypa
COJICHOM 1A / CTPYKTYpa
XPOMOCOM)




4. The main types of RNA: Main types of RNA, their 1 2
structure and functions. functions 3a KOXAbIH MyHKT (OCHOBHBIC
tunbsl PHK / ux ¢pyHkunm)
mRNA: production and 1 2
modification 32 KQKIBIA TTYHKT
(momyuenne MPHK /
MoanUKaIus)
tRNA: structure and basic features 0,5 1
3a KaX/Ibli MYHKT (CTPYKTypa
TPHK / ocHOBHBIE
XapaKTEPUCTUKH )
rRNA in eukaryotic and 1 2
prokaryotic organisms 3a ke myHKT (pPHK B
9YKapHOTHYECKUX KIIETKax /
pPHK B npoxapuotnueckux
KJIETKaX
Conservative regions of features 0,5 1
of RNA: locations and functions 32 KOK/IBIH MTyHKT
(pactonoxenne
KOHCEPBaTHBHEIX obnactei /
uX (OYHKIIUH)
microRNA, snRNA, InRNA, - 2
minRNA: types and functions
5. Genetic code. The essence | GenCode definition - 1
of genetic coding. Basic Triplets in code - 1
properties and universality of [ Degeneration of code - 1
the genetic code. Universality of code - 1
Polarity of code - 1
Non-overlapping of code - 1
Unambiguousity of code - 1
OREF in code - 1
Stop codons - 1
Start codon - 1
6. The structure of Operonic structure of prokaryotic - 1
prokaryotic genes: coding genes, introns in prokaryotes
sequence and promoter. Polycistronic operon structure, 1 2
role of RBS 3a KayK/IbIi IyHKT (CTPYKTypa
HOJUIUCTPOHHOTO ONEpOHa /
poib
PprOOCOMOCBSI3BIBAIOIIETO
LIEHTPA)
Promoter-operator relationship, 1,5 3
role of promoter 3a KaXIblif TyHKT (CBS3b
TPOMOYTEeP-0Ieparop / poib
IpoMOyTepa)
Start codon, genetic code 1 2
modification 32 KOKIbIA MyHKT
(crapToBblIit KOIOH /
MOlII/I(l)I/IKaHI/If{ TEHETHYCCKOT'O
KOJIa)
Enhancers and silencers 1 2

3a K&Kl yHKT
(ycunureny / TITyIIATEIN)




7. The mosaic structure of
eukaryotic genes (introns and
exons), organization of
promoters.

Exon-intron structure, difference
from prokaryotic organisms,
alternative splicing, mechanisms
of splicing

1,25
3a KaX/Ibli MyHKT (CTPYKTypa
9K30H-UHTPOHA / OTIUYHE OT
MIPOKAPHOTUIECKUX
OpTaHNU3MOB /
ANBTePHATUBHBIN CIUIACHHT /
MEXaHU3MBI CIUIaficnHra)

Gene clusters definition

Transcription factors and its role

1
3a KaXAblii MyHKT ((pakTopsl
TPAHCKPHITIIAU / UX POITH)

Structural elements of the
promoter

8. Replication stages in
prokaryotes: initiation,
elongation and termination.
Replication enzymes of
prokaryotes.

Start of the synthesis, role of
proteins in the preparation of
DNA

1
3a KaX/IbIif ITyHKT (Ha4aao
cUHTEe3a / poJib OCJIKOB B
nony4yenuu JJHK)

Leading and lagging strand,

difference, additional enzymes on

the lagging strands

1
3a KaKABIH IyHKT (Bemymias
W OTCTaromast HUTH / UX
pa3HHIa / TOTIOHNUTEIbHbIE
(hepMEeHTHI Ha OTCTAIOIINX
HUTSIX)

DNA-dependent DNA
polymerase 3 type: subunits and
their functions

1,5
3a KaKJbIH IyHKT
(cyOpenuauUITE! hepmenTa /
uX (OYHKIUH)

Theta and rolling circle
replication, difference

0,67
3a OHPC,HGJ'IGHI/IG KaxXa01ro
BUIA peHHI/IKaHI/II/I

0,67

3a Ha3BaHWUE OTIUYUN

9. Replication stages in
eukaryotes: initiation,
elongation and termination.
Replication enzymes of
eukaryotes: types and
functions.

Replication start in eukaryotes

Telomeres: role and structure

1
3a Ka>KAbI MyHKT (pOJb
TEJIOMEPOB / UX CTPYKTYpa)

Leading and lagging strands

0,5
3a KaXI0€ ONpEACICHUC

Initiation of replication

Initiation of replication, cell cycle

S-phase

1
3a KaXKJIbI MyHKT
(MHAIMAIHS PETUTHKALIY /
S-aza keToyHOrO NUKIIA)

€ and d polymerases

1
3a Ka)XJ10€ ONpeNeNeHue

Differences between eu- and
prokaryotic DNA

10. Transcription as an
intermediate stage of gene
expression. Stages of
transcription (initiation,
elongation and termination).

Definition of transcription

Role of promoter in the initiation
of transcription, formation of the
transcription bubble, abortive
initiation

0,67
3a KaX (bl MyHKT (pOJib
npoMoyTepa / popMUpOBaHHE
TPAHCKPUIILIMOHHOTO ITy3bIPs
/ IpepBaHHAS MHUAITUAIINS)




Transcription regulation in 0,33 1
eukaryotes: transcription factors, 3a KaXAbli TyHKT (pakTopsl
enhancers, silencers TPAHCKPUIIINH, YCHITUTEIIH,
DTy IIATEIN )
Special DNA sequences involved - 2
in transcription
RNA polymerases involved in 1 2
prokaryotic and eukaryotic 3a kax e myHkT (PHK
transcription noJiuMepasa, y4acTByomias B
TPAHCKPUIILIUK MPOKAPHOT / B
TPAHCKPHIIIIUHU SyKapHOT)
Elongation of transcription - 1
Termination of transcription - 1
11. Translation of proteins. Definitions of translation, genetic 0,33 1
Protein as a product of gene | code, and triplets 3a KaXA0€ OINpeeeHue
expression. Levels of protein structure - 2
Role of ribosomes in translation - |
Initiation of translation - 1
Start and stop codons - 1
Elongation of translation - 1
Termination of translation - 1
Post-translational modifications - 1
Protein folding - 1
12. DNA repair mechanisms. | Consequences of DNA damage - 1
for the cell
Error-prone DNA polymerases - 1
(translation synthesis)
Base excision repair, nucleotide 1 2
excision repair 3a KaX/bIi MyHKT
(9KCUM3MOHHAS pernapanust
ocHosanwuii JTHK /
HYKJICOTH/IOB)
Mismatch repair - 1
Non-homologous end joining - 1
Homologous recombination - 1
Microhomology-mediated end - 1
joining
Accuracy of DNA repair - 2
mechanisms
13. Recombinant DNA Types of cloning vectors - 1
Technology: cloning vectors. | Features of cloning vectors - 1
Restriction enzymes and Restriction endonucleases and 0,67 2
ligases. ligases: definitions, usage for 3a KOXJ0€ OnpeesieHne
cloning vectors 0,67
3a OMHCAaHKUEe HCIIOTb30BAHUS
Selection of transformed bacteria - 1
Definition of cell competence - 1
Confirmation of assembled vector - 1
structure
Expression vectors - 1
Protein production via vectors - 2




14. Polymerase chain Definition of PCR - 1
reaction. Principle, variants, | Stages of PCR - 1
applications. Description of PCR stages 0,33 |
3a OMHMCaHKHEe KAKIOTo Tara
Components needed for PCR - 1
RT-PCR - 1
PCR visualization, gPCR 1 2
3a KOKIbIH IyHKT
(Bu3yamm3anus TP /
rxommdecTBeHHas [111P)
PCR for the detection of - 2
mutations
PCR in practice - 1
15. The chemical Chemical structure of proteins - 1
composition of proteins. Types of amino acid side chains - 3
Classification and properties | Zwitterions, charged states of - 1
of amino acids. amino acids
Influence of amino acids on - 1
protein structure
Motifs in proteins - 2
Protein modifications - 2
Part 2 - Microbiology
1. Bacterial taxonomy and Description of all taxonomic units 1 6
nomenclature. 3a OMHMCaHue KaKIoH
Non-taxonomic groups: TAKCOHOMHYECKOM €IUHUIIBI
strains, serotypes. Describe | Definition of strain - 1,5
taxonomy and identify Definition of serotype - 1,5
non-taxonomic groups (if Description of E.coli and 0,5 1
possible) for Escherichia coli | Lactobacillus strain/serotype 3a OMHCaHUE KaXI0ro BUIa
0157:H7 and Lactobacillus GakTepuii
sp. ATCC 15578.
2. Define main ecological Definitions of ecological groups 1 5
groups of bacteria depending | of bacteria depending on oxygen 3a OMHCAHHUE K10 TPYIIIHI
on oxygen presence. What presence
techniques can be used for Examples of techniques for 0,22 2
cultivation of anaerobes? anaerobes cultivation 3a KaXJIblil IpUMep
What techniques can be used | Examples of techniques for 1 3
to increase oxygenation for | aerobic cultivation 3a KaxIbli IpuMep
aerobes? Provide examples
of aerobic and anaerobic
organisms.
3. Define main ecological Definitions of ecological groups 0,43 3
groups of bacteria depending | of bacteria depending on 3a OMHCaHNE KO TPYIIIHI
on temperature and pH. temperature
Adaptations to temperature: Definitions of ecological groups 0,5 4
sigma factors, membrane of bacteria depending on pH 3a OMHCaHUE KKIOH IPYIIIBI
fluidity, chaperones. Description of each mechanism of 1 3

adaptation with examples of
specific molecules, enzymes and

systems

3a OIMHMCAaHHUE KaXXJI0Iro
MCXaHHU3Ma




4. Define isolate, pure Definitions of isolate, pure 1 3

culture, strain. Describe culture, strain 3a Ka)10€ ONpeIeIeHUe

purpose of use for following | Description (purpose) for different 1 5

growth media: general types of growth media 3a KaXJO€ ONUCAHNE

nutrient media, minimal Description of Gram staining - 1,5

media, enrichment media, procedure and stains

selective media, differential | Application of Gram staining - 0,5

media. Describe steps of

Gram staining and how it can

be used for microorganism

identification.

5. Bacterial cell wall. Draw a | Composition of Gram negative 0,25 2

scheme and describe the cell wall and scheme 3a Ha3BaHHUE KaXXIOTO

structure of Gram positive KOMITOHEHTa

and Gram negative cell 0,25

walls. Provide examples of 3a CXeMaTU4HOE

two organisms for each N300pakeHne KaxJj0ro

group (different genera). On KOMITOHEHTa

scheme, identify periplasmic | Composition of Gram positive 0,25 2

space, proteins, cell wall and scheme 3a Ha3BaHHUE KaXXJI0TO

lipopolysaccharide, teichoic KOMIIOHEHTA

acid. Identify features of 0,25

Mycoplasma and 3a CXEMaTHYHOE

Mycobacteria cell envelope. M300pakeHUE KaXKI0TO

Do they stain by Gram KOMITOHEHTA

staining? Provide at least one [ Degcription of Mycoplasma - 2

example of Gram positive envelope and its composition

and qram negative Description of Mycobacteria cell - 2

organisms, Mycoplasma, envelope and its composition

Mycobacteria. Examples of microorganisms for 0,5 2
each group 3a KXl pUMep

6. What is a biofilm? Biofilm definition 1 1

Describe stages of biofilm Stages of biofilm formation 0,8 4

formation. Name at least 3 3a OMHMCAaHUE KaKI0H CTaauu

components of the biofilm Matrix components 0,6 3

matrix. Define biofilm 3a Ha3BaHHUE KaXJI0TO

subpopulations: fast KOMIIOHCHTA

growing, slow growing, Definition of 4 subpopulations 0,5 2

persisters, mutants. 33 Ka)K10€ ONpeIeIeHNe

7. Give definitions of Definitions of fed-batch culture, 1 3a kaXk/10€ oIpeneeHune 4

fed-batch culture, repeated repeated fed-batch culture, batch

fed-batch culture, batch culture, continuous culture

culture, continuous culture. Scheme, names of each growth 1 4

Draw a standard bacterial phase, analysis of each stage 3a ONHCaHHEe KAKI0H (asbl

growth curve. Identify stages | Definition of quorum sensing, 1 2

of growth. Describe level of
protein synthesis and number
of live and dead cells on each
stage. What is quorum
sensing and how it affects
culture growth?

description of its effect on
bacterial culture growth

3@ KaXKIBIH MyHKT
(ompeneneHue 4yBCcTBa
KBOpYMa / OIIHCaHUE ero
BIIMSIHUS HA POCT
OakTepuaIbHON KYJIBTYPbI)




8. Describe bacterial cell Description of bacterial cell - 1
division. What is a Z ring? division
What is the difference Z ring description - 2
between binary fission and Binary fission of bacteria - 2
budding? Provide examples Budding of bacteria - )
of bacteria which have Examples of bacteria for each 0,5 2
binary and budding types of [ type of division 38 KaXKJIbli IpUMep
division. What is a Definition of generation time - 1
generation time?
9. Bacteriophages. Describe | Definition of bacteriophages - 1
lytic and lysogenic life cycle. | Description of lytic life cycle - 2
What is a prophage? Lysogenic life cycle - 2
Examples of dsDNA and Definition of a prophage - 1
ssSDNA bacteriophages. How Example of dsDNA and ssDNA 0,5 2
bacteriophages P1 and T7 are | pacteriophages 3a KaX bl IpuMep
used in genetic engineering? Bacteriophage P1 for - 1
temperature-dependent cell lysis
T7 bacteriophage promoter for - 1
increased rate of gene expression
10. Describe and draw Description and scheme for - 2
schemes of 3 main types of transformation
horizontal gene transfer in Conjugation - 2
prokaryotes. Describe Transduction - 2
conditions of chemical Description of principle for - 1
transformation and chemical transformation
electroporation. What are the Description of principle for N 1
features of competent cells in electroporation
comparison to other strains?  ["peagyres of competent cells 0,4 2
3a KaXIyI0 0COOCHHOCTD
11. Regulation of gene Description of DNA, nucleoid and 0,67 2
expression in bacteria. DNA | histone-like proteins (HU, HNS, 3a OMUCAHUE KaXJOT0o
folding, examples of SMC) o0BeKTa
histone-like proteins. Sigma | Definitions of sigma factors, their 1 2
factors. Regulator operons: functioning with examples 3a KaX/bIH ITYHKT
lac operon, tryptophan (ompenenenue
operon. curma-(hakTopoB / BX
(YHKIMOHUPOBAHHUE C
TIpAMEpaMu)
Description of /ac operon - 4
functioning
Description of trp operon - 2
functioning
12. Antibiotics targets. Antibiotics targets 1 5
Mechanisms of antibiotics 3a KQKIBIH TIpUMep
resistance (at least 3). Corresponding mechanisms of 1 3
Definition of multidrug resistance 3a OMHCAaHUE KAXKIOTO
antibiotics resistance. R MeXaHu3Ma
plasmids. Definition of multidrug resistance - 1
Definition of R plasmid - 1




13. Examples of antibiotics Examples of antibiotics and their 0,5 5
and their targets (at least 5). | targets 3a KaXKIbIi TPUMED
Bacteriocins: source, aHTHOMOTHKA
function. Antimicrobial 0,5
peptides: source, function. 3a Ha3BaHHME MUIIICHEH
Quorum quenchers: source, Ka)/I0r0 aHTHONOTHKA
function. Bacteriocins: sources and 1 2
mechanisms 32 KOXIbIA MyHKT
(MCTOUHHMKH OAKTEPHOIIMHOB /
MeXaHU3MBbI X JEHCTBHUA)
AMP: sources and mechanisms 1 2
32 KOXKIbIA MyHKT
(MCTOYHUKHA aHTUMUKPOOHBIX
HENTHAOB / MEXaHU3MBI HX
JeWCTBHSA)
QQ: sources and mechanisms 0,5 1
3a KaKJbIH ITyHKT
(MCTOYHMKHU CPEICTB JUIs
TTOJaBIIeHAUSI KBOpyMa /
MEXaHU3MBbI UX JACHCTBHUS)
14. Bacterial antigens (O-, Definition of O-, H-, Vi-antigen 1 3
H-, Vi-antigen). 3a KaX10€ ONpe/ieeHue
Pathogenicity, virulence, Definition of pathogenicity, 1 3
attenuation. Virulence virulence, attenuation 3a Ka)J10€ OMpeeIeHre
factors, pathogenicity Definition of virulence factors, 1 2
islands. Colonization and pathogenicity islands 3a KaK/I0€ ONpeIeyeHIe
invasion. Colonization, invasion 1 2
3a Ka)JJ0€ OMpeICIICHUE
15. Definition and difference | Definition of microbiota and 1 2
between microbiota and microbiome 3a KaKA0€e OINpezeICHUe
microbiome. Dysbiosis. Definition of dysbiosis, probiotics 1 3
Probiotics and prebiotics. and prebiotics 3a KaXJ0€ ONpeNeIICHUE
Commensal and Definition of commensal and 1 2
conditionally pathogenic conditionally pathogenic bacteria 3a KaXJ10€ ONpeeIIeHHe
bacteria. Mechanisms of Mechanisms of regulation of 1 3
regulation of intestinal intestinal microbiota composition 3a OIMCAHUE KaXKJOro
microbiota composition (at MeXaHH3Ma
least 3).
Part 3 — Cell biology
1. Provide the structure of a Mitochondria: structure and 1 2
eukaryotic cell. Name functions 3a KaXIblii MyHKT (CTPYKTypa
non-membrane, MHUTOXOHAPHH / UX (PYHKITUH)
single-membrane and double | Endoplasmic reticulum: structure 0,75 1,5
layered organelles. Briefly and functions 3a KaXIblif MyHKT (CTPYKTypa
describe their main 9HJIOTLIA3MaTHYECKOTO
functions. peTukyiyma / ero pyHKINH)
Golgi complex: structure and 0,75 1,5
functions 3a KaX/Iblif MyHKT (CTPYKTypa
anmapara [ons ok / ero
(byHKINHN)
Cytoplasmic membrane: structure 0,75 1,5

and functions

3a KaX /bl MYHKT (CTPyKTypa
IUTOIIJIa3MaTHYeCKOM
MeMOpaHsbl / ee QYHKIIHMH)




Nucleus: structure and functions 0,75 1,5
3a KaX/Ibli MyHKT (CTPYKTypa
sapa / ero (yHKIHH)
Centriole, purinosome, etc: 0,5 2
structure and functions 3a OMHCAHWE CTPYKTYPHI
Ka)XI0ro mpuMepa
0,5
3a onucaHue GyHKIUH
KaKJIOT0 TIpHMepa
2. Describe the structure of a | Nuclear envelope, lamina: 1 4
eukaryotic nucleus and its structure and functions 3a ONHCAHHE CTPYKTYPHI
membrane. Ka)XI0ro mpuMepa
1
3a OMUCcaHue QyHKIHI
Ka)XI0T0 pHMepa
Nuclear transport description - 3
Karyoplasm, nucleolus: structure 0,75 3
and functions 3a OMHCAHHE CTPYKTYPHI
Ka)XI0T0 puMepa
0,75
3a onucaHue GyHKIHH
KaKIOT0 pHMepa
3. Provide a scheme of Definition of interphase and 0,5 1
human cell cycle. What are mitosis 3a KaXJI0€ OIpeeeHne
the main phases and Main phases of cell cycle and 1 6
regulators of the cell cycle? their features 3a Ha3BaHHE KAXIOU (a3bl
1
3a onucaHue 0COOEHHOCTEH
Kax oM (ha3sl
Regulation of cell cycle 1 3
progression by CDK complexes 3a Kbl TpUMep
4. Describe stages of mitotic | Definition of karyokinesis and 1 2
cell division of a eukaryotic | cytokinesis 3a KaXJ10€ ONpeelIeHHe
cell. What are the main Phases of karyokinesis and their 1 8
phases and their features 3a Ha3BaHUE KaX 0¥ (ha3bl
characteristics? 1
3a OIHCaHNe 0COOSHHOCTEH
KaXII0i (ha3el
5. Describe an anaerobic Constant and insulin-dependent 1 2
glucose oxidation process. glucose transporters 3a Ka)XJI0¢ OTpeICIICHUS
How is glucose transported Hexokinase, aldolase, GAPDH 1 6
to the cell? What are the and their reactions in glycolysis 3a OIUCAaHNE KaKI0ro
steps and products of bepmenTa
glycolysis? 1
3a ONMCAHHE PEaKIHi B
DITMKOJIH3E KaXKI0ro
(depmenTa
Other participating enzymes and 0,5 2
their reactions 3a OIUCaHNE KaXKI0ro
(bepmenTa
0,5

3a OIMCaHue peakuui
KaJ0ro (hepMeHTa




6. Provide a scheme of
tricarboxylic acid cycle with
its stages and compounds.
Describe main functions of
the cycle in the cell.

Sequence of a cycle stages

Formula of citrate,
a-ketoglutarate, succinate,
oxaloacetate

0,75
3a KaXIyro Gopmyrry

Formula of cis-aconitate,
isocitrate, succinyl-CoA,
fumarate, malate

0,6
3a KAy hopMmyiy

Role of a compound in cell 0,5
metabolism 3a KXl IpUMeEp
7. Describe oxidative Full name, function and features 0,67

phosphorylation and its main
stages. What are the
complexes of the electron
transport chain and what are
their functions?

of Complex I 3a Kbl MYHKT (HAa3BaHHE
KOMITIeKca / pyHKIHH /
0COOEHHOCTH)
Full name, function and features 0,33

of Complex 11

3a KaX/Ibli MyHKT (Ha3BaHHE
KoMILIekca / yHKIMH /
0COOEHHOCTH)

Full name, function and features

0,67

of Complex III 3a KQKIBIA IIyHKT (Ha3BaHHE
KOMITIeKca / pyHKIuH /
0COOEHHOCTH)
Full name, function and features 0,67

of Complex IV

3a KaXIbli MyHKT (Ha3BaHHE
KoMIUTeKca / pyHKImu /
0COOEHHOCTH)

Full name, function and features

1

of Complex V 3a KaXK/IbIi IyHKT (Ha3BaHUE
KoMIIIeKca / pyHKIMH /
0COOEHHOCTH)
8. Provide names and Name and structure of amino acid 0,25
structures of non-essential 3a Ha3BaHHE KaXKIOM
and conditionally essential AMHUHOKHCIIOTHI
amino acids. Where does the 0,25

biosynthesis of them take
part inside the cell?

3a OMHMCaHUe CTPYKTYPHI
Ka)XJJOH aMHUHOKHCIIOTEI

Location and enzymatic process
of biosynthesis

1,5
3a KaXKJbl{ ITyHKT
(MecTomonoXKeHNe
6uocunTe3a /
(hepMEeHTaTHBHEIH ITPOIIECC)

9. Describe types and
mechanisms of membrane
transport. Provide examples
of compounds transported by
each type.

Description of membrane 1,5
transport mechanism 3a ONUCAaHHE KaXKIO0r0

MeXaHH3Ma
Examples of compounds 1

transported by each listed
mechanism

3a Ka)KJblil IpUMeEp

10. Draw a scheme of a
typical optical microscope.
What are the main parts of
it? What is the principle of
image production in
brightfield, darkfield and
phase-contrast microscopes?

Components of a conventional
microscope and their functions

1
3a KOKJbIH MyHKT
(cocraristonIzie MUKPOCKOTIa
/ mX QyHKIUH)

Principle of brightfield
microscopy

Principle of darkfield microscopy




Principle of phase-contrast - 4
microscopy
11. What is the principle of Scheme of a typical enzymatic - 1
enzymatic reaction? Provide | reaction
a formula of Michaelis—Menten equation for - 1
Michaelis—Menten equation. | enzymatic reaction
How is this equation Plot of reaction rate vs substrate - 2
obtained, what is the concentration dependence
Michaelis-Menten constant? | Michaelis constant definition - 2
Differential representation of - 4
enzymatic reaction rate and its
derivation
12. Signal transduction in Definition of signal transduction - 1
human cells. What are Features of primary transducers - 1
primary transducers, Features of receptors - 1
receptors and secondary Features of secondary transducers - 1
transducers? Provide Examples of transducers and 1,5 6
examples. receptors, their cascades 3a KaXIbli IpUMeEp
13. Provide the main Definition of optical absorbance, - 1
principle of optical Beer—Lambert law and its
absorbance and fluorescence | formulation
in terms of applications in Additivity (linear combination) of - 2
molecular biology. optical absorbance in mixtures
The use of optical absorbance in - 2
molecular biology studies
Definition of fluorescence in - 2
terms of energy during
nonradiative transition
Stokes shift illustration on a - 1
wavelength vs intensity plot
The use of fluorescence in - 2
molecular biology studies
14. Name B vitamins and Name of vitamin B 0,5 2,5
their role in human cellular 3a KQKIBIH TIpUMep
metabolism. Role in human cellular 1,5 7,5
metabolism 3a KXl IpUMeEp
IIpumeuanue:

* yacTh BONPOCa/3aaHusl, KOTOPYIO HEOOXOAMMO PACKPBITh
** @CIIM CTYJICHT MPAaBUIILHO PACKPBIBACT KPUTEPHUH (TTOAITYHKT KPUTEPHS), TO MOITyYaeT YKa3aHHOE KOJIMUECTBO
0arIoB, eciu KpUTEPHi (TIOAMTYHKT KPUTEPHsI) HE PACKPHIT WM PACKPHIT HEBEPHO, TO CTYACHT Hory4daeT 0 Oamios

3a KpUTEpHid (TIOAMTYHKT KPUTEPHS)

CYMMa Ha6paHHBIX 0aoB 3a TCCTUPOBAHUEC OLCHUBACTCA IIO MPABUITY OKPYITICHUSA OO LEJIOI0

3HaA4YCHU .

Ha ATTCCTAIMOHHOM HCIIbITAHHUH 3allpCliacTCA HCIIOJIb30BATh 3allMCH, KOHCIICKTBI HeKHI/Iﬁ n
HWHBIC MAaTCPUAJIbl, 4 TAKKC JICKTPOHHBIC YCTpOﬁCTBa.
HpI/I HCIIOJIb30BAHUHN OAHHBIX MATCPUAJIOB OTBCTHI CTYACHTA AHHYIUPYIOTCHA, aTTCCTALIMOHHOC

TECTUPOBAHUEC CHHUTACTCA HC HpOI;'IJIeHHBIM.



IMTPUJIOKEHME 3

[Tpunoxenue k pacnopsxenuto ot 17.01.2024 Ne 3

Cucrema nepeBojia okazaresneil B 0aUIbHO-PEHTHHTOBYIO CUCTEMY

[MokazarensMu axkaJeMHUECKOW YCHEBAEMOCTH M Yy4eOHO-HAyYHOH aKTUBHOCTH CTY/IEHTOB,
KOTOpbI€ YUYWTBHIBAIOTCSI MPU MPOBEACHUM aTTECTAllMOHHOIO cOOeCceqOBaHUs, SIBISIOTCS:
akaJieMuyeckas pasHula, HAIU4YKe JOCTH)KEHHUH 10 Hay4HOU 1 yueOHO! AeATeNbHOCTH, CPEeAHUI

0as1 o aKaJIeMHIeCKOM CIIpaBKeE.

I[aHHBIC IMOoKas3aTcjin MOI'yT OBITH YUYTCHBI JIA BCEX HaHpaBJ'IeHI/Iﬁ IMOATOTOBKH, 3a KOTOPBIMH

3aKPCIICHBI 06pa30BaTeJ'IBHBI€ IMporpaMmbl XHUMHKO-OHOJIOTHYECKOTO KJIacTepa.

Jis ocymiecTBICHHSI paHXUPOBAHUS CTYAECHTOB B OOIIEM CHUCKE B CiIydae KOHKypca Ha
BaKaHTHBIC OIO/KETHBIC MECTa BCE MOKA3aTelId NMEPEBOIATCA B OALTbHO-PEUTUHTOBYIO CUCTEMY

COINIaCHO Ta6J'II/IHC HHWXKCE.

B cjIydac cCCJIM CTYACHT HC IMNPOXOAUT ATTCCTALIMOHHOC TCCTUPOBAHHUC, OH CUUTACTCA HC

nmpomeaAmrnuM aTTeCTAlIMOHHOC UCIIBITAHUC, U 0aJIIkI 110 ITOKAa3aTeNsIM He YYUTBIBAIOTCHA.

Cucrema nepesoaa MoKa3areiae akaaeMuIeCcKoi YCIICBACMOCTH U yqe6Ho—Haqu017I AKTHUBHOCTHU

CTYICHTOB B OaJTbHO-PEHTUHTOBYIO CHCTEMY

Ne Iloka3arenn KpuTtepuii nsmepenus baan
1 | Akagemuueckas pazHuna* 0-2 AMCIUIUIMHBL/ TIPAKTHKU 5
3-5 IUCHMIINH/TIPAKTHK 3
6-8 TUCIUTUTHH/TIPAKTHK 1
bosiee 8 AUCIUIIINH/TIPAKTHUK 0
2 | Hanmuuue moctrmoxeHut moOeIuTeNh WIH TPU3EP 3
MEXTyHAPOIHBIX OMTUMIIHNA / 3a KaXKJI0¢e
COPEBHOBAHUU JIOCTHIKEHUE
HaJM4Yue CTaTbU B KypHAJe, 3
penieH3upyemMom 0azoii Scopus, 3a KaXKIoe
Web of Science JIOCTHKEHHUE
y4acTHe B MEXIYHAPOIHOM 3
KOH(epEeHIIUN/CUMITO3UYyME 3a KaxKJ0€
JIOCTIDKEHHIE
no0eaAnTeNs WK IpU3ep 2
BCEPOCCHUICKUX OMUMIHUA / 3a KaXxJI0¢e
COPEBHOBAHMI JOCTHKCHHE




HaJIMYKE CTaTbU B )KypHAJE,

2

peuensupyemom BAK 3a Kaxa0e
JIOCTHUKECHUE
y4acTHe€ BO BCEPOCCUUCKOU 2
KOH(epeHIIUN/CUMITO3UYyME 3a KaxKJ0€
JOCTHKEHUE
noOeaAuTeNs WK IpU3ep 1
PErMOHANIBHBIX WIIN 3a Kaxaoe
BHYTPHUBY30BCKUX OJIMMITHAA]T / JIOCTHUKECHUE
COPEBHOBAHUN
HaJM4YMe CTaThH B KypHAJE, 1
peuensupyemom PUHI] 3a Kaxnoe
JIOCTHKCHUE
y4acTHe B 1
PErMOHaIbHON/BHY TPHUBY30BCKOM 3a Kaxa0e
KOH(DEPEHIUN/CUMITO3HYME JIOCTYDKCHHUE
MIPOYMUE TOCTUKEHUS 1
3a KaxKJ0€
JIOCTHIKEHHUE
HET JOCTHKCHHUM 0
3 | Cpennwmii Oamr** 4,7-5,0 5
4,3-4,6 4
3,9-4,2 3
3,5-3.,8 2
3.0-34 1
menee 3,0 0

* AkameMuuecKasl pa3HHUIa MOJICYUTHIBACTCS HA OCHOBAHUH KOJIMYECTBA JUCITUIUIHH/TIPAKTHK

(ue hopM KOHTPOJIS)

** Cpenuuil 0a1 yuuThIBa€TCS COTNIACHO aKaJIeMUYECKON CIpaBKe 10 MPaBUITY OKPYIVICHUS

3HAYCHUA 1O JCCATHUYHOI'O 3HaKa




