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Abstract of the discipline
Genetic Engineering

The total labor intensity of the discipline is 4 credit units /_144 academic
hours.. The curriculum provides for lectures in the amount of 18 hours, laboratory
work - 18 hours, practical 36 hours, and also allocated hours for independent work
of the student - 72 hours.

Language: Russian.

Objective: tofamiliarize students with the fundamentals of modern
biotechnology and practical applications in biology; with methodological
techniques used in the production of cells with high generative and biosynthetic
abilities, as well as with the main methods of gene transfer and expression in cells,
tissues and organs.

Objectives: to formstudents' deep theoretical knowledge in the field of
genetic engineering methods as a new direction of biological science for use in
practical activities.

For successful study of the discipline, students should have the following
preliminary competencies:

- anduses the basic laws of physics, chemistry, earth sciences and biology in
their professional activities;

sacquires knowledge of the basics of evolutionary theory and analyzes modern
trends in evolutionary processes;

-comprehends the principles of structural and functional organization of
biological systems;

-Improves knowledge of the history of development, principles and
methodological approaches of general genetics, molecular genetics, population
genetics, epigenetics;

- anduse modern ideas about the structural and functional organization of the
genetic program of living objects;

- anduses physiological, cytological, histological, biochemical, biophysical
methods of analysis to assess the state of living objects and monitor their habitat.

Competencies are obtained as a result of studying the disciplines of genetics,
general biology, biochemistry.

Students' Competencies, Indicators of Their Achievement and Learning



Outcomes in the Discipline

Code and name of
professional competence
(result of mastering)

Code and name of the competency indicator

PC-2 Applies biotechnology
and bioengineering methods
to the development and
production of medicines,
medical devices, biomedical
cell products and medical
diagnostic systems

PC-2.1 Uses fundamental knowledge of molecular and cellular
biology to put genetic and cellular engineering technologies
into practice

PC-2.2 Able to apply genetic and cellular engineering methods
to the development and production of medicines, medical
devices, biomedical cell products and medical diagnostic
systems

PC-2.3 Able to analyze the results of an experiment in the field
of biotechnology and bioengineering and carry out the
development of medicines, medical devices, biomedical cell
products and medical diagnostic systems

PC-2.4 Able to transfer the results of research work in the field
of biotechnology and bioengineering for the development and
production of medicines, medical devices, biomedical cell
products and medical diagnostic systems

Code and name of the Name of the assessment indicator
competency indicator (the result of learning in the discipline)

PC-2.1 Uses fundamental | Knows

knowledge of molecular and | methods of biotechnology and bioengineering.
cellular biology to put genetic | Can

and cellular  engineering
technologies into practice

apply biotechnology and bioengineering techniques.

Owns

skills in obtaining medicines, medical devices, biomedical cell
products and medical diagnostic systems.

PC-2.2 Able to apply genetic
and cellular  engineering
methods to the development
and production of medicines,
medical devices, biomedical
cell products and medical
diagnostic systems

Knows

methods of genetic and cellular engineering.

Can

apply genetic and cellular engineering methods.

Owns

the ability to obtain medicines, medical devices, biomedical
cell products and medical diagnostic systems.




PC-2.3 Able to analyze the
results of an experiment in the
field of biotechnology and
bioengineering and carry out
the development of medicines,
medical devices, biomedical
cell products and medical
diagnostic systems

Knows

Features of the development of medicines, medical devices,
biomedical cell products and medical diagnostic systems.
Can

analyze the results of an experiment in the field of
biotechnology and bioengineering

Owns

skills in the development of medicines, medical devices,
biomedical cell products and medical diagnostic systems.

PC-2.4 Able to transfer the
results of research work in the
field of biotechnology and
bioengineering for the
development and production
of medicines, medical
devices, biomedical cell
products and medical
diagnostic systems

Knows
Features of the development of medicines, medical devices,

biomedical cell products and medical diagnostic systems.
Can

to transfer the results of research work in the field of
biotechnology and bioengineering.

Owns

skills in the development of medicines, medical devices,

biomedical cell products and medical diagnostic systems.

To form the above competencies within the discipline "Genetic Engineering",
the following educational technologies and methods of active/interactive learning

are used: business game, work in small groups, round table.



I. Goals and objectives of mastering the discipline:

Purpose:

Familiarizing students with the fundamentals of modern biotechnology and
practical applications in biology; with the methodological techniques used in the
production of cells with high generative and biosynthetic abilities, as well as with
the main methods of gene transfer and expression in cells, tissues and organs.

Tasks:

Formation ofstudents' deep theoretical knowledge in the field of genetic
engineering methods as a new direction of biological science for use in practical
activities.

Students' Competencies, Indicators of Their Achievement and Learning
Outcomes in the Discipline
Code and name of

professional competence
(result of mastering)

Code and name of the competency indicator

PC-2 Applies biotechnology
and bioengineering methods
to the development and
production of medicines,
medical devices, biomedical
cell products and medical
diagnostic systems

PC-2.1 Uses fundamental knowledge of molecular and cellular
biology to put genetic and cellular engineering technologies
into practice

PC-2.2 Able to apply genetic and cellular engineering methods
to the development and production of medicines, medical
devices, biomedical cell products and medical diagnostic
systems

PC-2.3 Able to analyze the results of an experiment in the field
of biotechnology and bioengineering and carry out the
development of medicines, medical devices, biomedical cell
products and medical diagnostic systems

PC-2.4 Able to transfer the results of research work in the field
of biotechnology and bioengineering for the development and
production of medicines, medical devices, biomedical cell
products and medical diagnostic systems

and cellular  engineering
technologies into practice

Code and name of the Name of the assessment indicator
competency indicator (the result of learning in the discipline)

PC-2.1 Uses fundamental | Knows

knowledge of molecular and | methods of biotechnology and bioengineering.
cellular biology to put genetic | Can

apply biotechnology and bioengineering techniques.

Owns

skills in obtaining medicines, medical devices, biomedical cell
products and medical diagnostic systems.




PC-2.2 Able to apply genetic
and cellular  engineering
methods to the development
and production of medicines,
medical devices, biomedical
cell products and medical
diagnostic systems

Knows

methods of genetic and cellular engineering.

Can

apply genetic and cellular engineering methods.

Owns

the ability to obtain medicines, medical devices, biomedical
cell products and medical diagnostic systems.

PC-2.3 Able to analyze the
results of an experiment in the
field of biotechnology and
bioengineering and carry out
the development of medicines,
medical devices, biomedical
cell products and medical
diagnostic systems

Knows

Features of the development of medicines, medical devices,
biomedical cell products and medical diagnostic systems.
Can

analyze the results of an experiment in the field of
biotechnology and bioengineering

Owns

skills in the development of medicines, medical devices,
biomedical cell products and medical diagnostic systems.

PC-2.4 Able to transfer the
results of research work in the
field of biotechnology and
bioengineering for the
development and production
of medicines, medical
devices, biomedical cell
products and medical
diagnostic systems

Knows
Features of the development of medicines, medical devices,

biomedical cell products and medical diagnostic systems.
Can

to transfer the results of research work in the field of
biotechnology and bioengineering.

Owns

skills in the development of medicines, medical devices,

biomedical cell products and medical diagnostic systems.

II. Labor intensity of the discipline and types of training in the discipline

The total labor intensity of the discipline is 4 credit units (1 44 academic
hours), (1 credit corresponds to 36 academic hours).

I11.

Structure of the discipline:

The form of study is full-time.

Section Name
Discipline

Number of hours by type of training
and work of the student

Forms of
WE Contr intermediate
Mild | Lab | Ave | OK D ol attestation

—sco«—rwogom




Section 1. Introduction to 5 5 4 g Questions for the
Genetic Engineering. test
Section 2. Structurall
c 19n rue . ra. Y Questions for the
functional organization of 2 2 4 8 ost
genomes.
Section 3. Genetic
engineering. Technology ) 5 4 g Questions for the
for the creation of test
recombinant DNA.
Section 4. Enzymes Used .
. . . . Questions for the
in Genetic Engineering 2 2 4 8 test
Part 1.
Section 5. Enzymes Used .
. . . . Questions for the
in Genetic Engineering 2 2 4 8 test
Part 2.
Section 6. Vector
molecules in  genetic 5 5 4 g Questions for the
engineering. test
Section 7. Vector .

. . Questions for the
molecules in genetic 2 2 4 8 rost
engineering.

Section 8. Expression of .
. . Questions for the
foreign genes in the 2 2 4 8 test
recipient cell.
Section 9. Gene therapy. 5 5 4 g Questions for the
Industrial applications. test
Total: 18 18 36 72 Credit

IV. CONTENT OF THE THEORETICAL PART OF THE COURSE

Lectures (18 hours)

Section 1. Introduction to Genetic Engineering.

- The history of the formation and development of engineering areas in
biology and medicine. Genetic engineering. Definition. Main tasks. Genetic
engineering. Achievements and prospects.

Section 2. Structurally functional organization of genomes.



Topic 1. Organization of the bacterial genome. Features of the location of
genes on the bacterial chromosome. Features of transcription and translation in
prokaryotes. DNA polysome complexes.

Topic 2. Structure of the bacterial operon. Regulatory and structural genes. IS
— elements and transposons. Definition. Structure. Use in genetic engineering.

Topic 3. Plasmids. Definition. Features of plasmid DNA organization.
Plasmids. Distribution by function. Use in genetic engineering. Bacteriophages.
Moderate phages, prophages. Use in genetic engineering.

Topic 4. Eukaryotic genome. Features of the organization. Differences from
the bacterial genome. Structural genes of eukaryotes: internal organization. Exons.
Introns. Mechanism of RNA splicing in eukaryotes.

Section 3. Genetic engineering.Recombinant DNA Creation Technology

Topic 1. The prerequisites for the formation of genetic engineering are the
establishment of the Central Dogma of molecular biology as one of the key
postulates of modern natural sciences. History of the emergence and development
of genetic engineering. Emergence and development of recombinant DNA
technologies. Vectors. Molecular cloning. Human Gene Therapy. Development of
CRISPR-Cas technology 9.

Topic 2. Principles of creating recombinant molecules. Methodical
approaches. Basic methods of obtaining genes for cloning. Gene isolation by
fractionation of chromosomal DNA and their identification. Gene synthesis by
reverse transcriptase. Advantages and disadvantages. Chemical-enzymatic synthesis
of genes. Principles of creating recombinant strains.

Section 4. Enzymes used in genetic engineering.

Topic 1. Basic enzymes used in the construction of recombinant molecules.
Restriction endonucleases. Nomenclature. Receiving. Biological significance. Class
2 endonucleases of restriction, their use in genetic engineering. Nucleases used in
genetic engineering to modify the ends of DNA.

Topic 2. Alkaline phosphatase and polynucleotide kinase. Sources of
obtainment.  Features. = Genetic  engineering  applications.  Terminal
deoxynucleotidyltransferase. Functions, mechanism of action. Use in genetic
engineering.

Section 5. Enzymes used in genetic engineering.

Topic 1. DNA polymerase-1 and the Klenov fragment, structure and
functions. Use in genetic engineering. RNA-dependent DNA polymerase (reverse
transcriptase).

Topic 2. Structure and mechanism of action. DNA ligase. Structure and
function in the cell. Use in genetic engineering. DNA ligases of Escherichia coli and
T4 phage. Mechanism of functioning.



Section 6. Vector molecules in genetic engineering.

Topic 1. Stages of creation of recombinant strains. Basic methods of DNA
ligation. Cross-linking at "sticky" and "blunt" ends. Connector method and linker
method.

Topic 2. Vector DNA molecule. Definition of the concept. Basic requirements
for the vector. Principles of designing a vector DNA molecule. Plasmid PBR 322.
Vectors based on plasmid DNA. Advantages of R-plasmids as vectors.

Section 7. Vector molecules in genetic engineering.

Topic 1. Vectors based on phage DNA. Advantages and disadvantages.
Vectors of introduction and vectors of substitution. Use of transposons in the
creation of vectors. Creation of vectors based on phages. Lambda phage. Phasmids
and cosmids. Principles of creation and application.

Topic 2. Cloning vectors. Basic requirements. The concept of vector
capacitance. Expression vectors. Basic requirements for an expression vector.

Section 8. Expression of foreign genes in the recipient cell.

Topic 1. Constructing recombinant DNA that enables the expression of cloned
genes. Nucleotide sequences of DNA that enable the transcription and translation of
cloned genes. Promoters used in the construction of recombinant DNA. Their
purpose and classification. Advantages and disadvantages of different types of
promoters. Species specificity of RNA polymerases.

Topic 2 Promoter Requirements. Methods for constructing recombinant DNA
to ensure efficient translation of cloned genes. The Shine-Delgarno sequence and its
role in enabling translation. Methods for introducing recombinant DNA into a
recipient cell. Transformation. Transfection. Transformation of recipient cells.
Increasing cell competence when injecting recombinant DNA. Features of gene
expression of foreign short-chain polypeptides in bacteria.

Section 9. Gene therapy. Industrial applications.

Topic 1. Creation of recombinant human insulin (proinsulin) producers based
on Escherichiacoli. Creation of microbial strains - producers of human interferons,
practical significance. Scheme for constructing an alpha-interferon producer based
on Escherichia coli. The role of the host cell in regulating the expression of
recombinant DNA.

Topic 2. Microorganisms used to clone foreign genes. Intracellular
proteinases of bacteria. Their significance for the host cell and their effect on the
level of foreign gene expression.Using the recombinant DNA technique to store
foreign genetic information. Principles of gene bank creation (clonotec). Crisper
system protects bacteria from phages. Prospects for use for genome correction.



V. CONTENT OF THE PRACTICAL PART OF THE COURSE AND
INDEPENDENT WORK

Practical exercises (36 hours)

Practical Session 1 Introduction to Genetic Engineering.

Practical Exercise 2-6. Structurally functional organization of genomes.

Practical Exercise 7-12. Genetic engineering. Recombinant DNA Creation
Technology

Practical Exercise 13-16. Enzymes Used in Genetic Engineering (Part 1).

Practical Exercise 17-20. Enzymes Used in Genetic Engineering (Part 2).

Practical lesson (seminar) 21-23. Vector molecules in genetic engineering.

Practical Exercise 24-25. Expression of foreign genes in the recipient cell.

Practical Exercise 26-27. Gene therapy. Industrial applications.

Laboratory classes (18 hours)

Topic 1. Technology for the creation of recombinant DNA.

Topic 2. Enzymes. Restriction and ligation.

Topic 3. PCR testing.

Topic 4. Transformation E. coli.

Topic 5. Isolation of plasmid DNA.

Topic 6. Restriction testing and ligation with Sanger sequencing.

Topic 7. Transfection.

Topic 8-9. Verification of transfection success using fluorescence
microscopy.

Self-study (72 hours)
Sampleabstracts:
Methods used in genetic engineering to create recombinant molecules.

2. Methods for introducing recombinant DNA and RNA into recipient cells.

3.Design of secreting organisms.

4. Metabolic Engineering.

5. Isolation of genetically modified organisms and the problem of deletion of
marker genes.

6. Cell cultures for the production of proteins.

7. Yeast expression systems.

8. Insect cells and baculoviruses for the synthesis of target proteins.

9. Technologies for the creation of transgenic animals. Biosafety issues. 10.
Regulation of production and certification of genetically modified raw materials and
food products.



VI.

11. Directed or site-specific mutagenesis (Deletion and Insertion Production,
Chemical Mutagenesis, Conjugate Priming System for Mutagenesis, Mutant DNA
Cyclic Selection Systems, PCR Cassette Mutagenesis Method in Directed
Mutagenesis).

12. Protein engineering (Peptide and Epitope Libraries, Reporter Proteins of
Hybrid Proteins, Cell-Free Protein Synthesis Systems, Prokaryotic, Eukaryotic,
Flow Protein Synthesis Systems,

creation of new enzymes).

EDUCATIONAL AND METHODOLOGICAL SUPPORT OF STUDENTS'
INDEPENDENT WORK

Independent work is defined as individual or collective learning activities
carried out without the direct supervision of the teacher, but according to his tasks
and under his supervision. Independent work is a cognitive learning activity, when
the sequence of the student's thinking, his mental and practical operations and
actions depends and is determined by the student himself.

Independent work of students contributes to the development of
independence, responsibility and organization, a creative approach to solving
problems at the educational and professional levels, which ultimately leads to the
development of the skill of independent planning and implementation of activities.

The purpose of students' independent work is to acquire the necessary
competencies in their field of training, experience in creative and research activities.

Forms of independent work of students:

- work with basic and additional literature, Internet resources;

- independent acquaintance with the lecture material presented on electronic
media, in the library of an educational institution;

- preparation of abstract reviews of periodical press sources, reference notes,
predetermined by the teacher;

- search for information on the topic with its subsequent presentation in the
audience in the form of a report, presentations;

- preparation for classroom tests;

- Performing home tests;

- Performance of test tasks, problem solving;

- compilation of crosswords, schemes;

- preparation of reports for presentation at a seminar, conference;

- filling in the workbook;

- writing essays, term papers;



- preparation for business and role-playing games;

- Writing a resume;

- preparation for tests and exams;

- other types of activities organized and carried out by the educational
institution and student self-government bodies.

Guidelines for writing and formatting an abstract

An essay is a creative activity of a student, which reproduces in its structure
research activities to solve theoretical and applied problems in a certain branch of
scientific knowledge. For this reason, coursework is the most important component
of the educational process in higher education.

An essay, being a model of scientific research, is an independent work in
which the student solves a problem of a theoretical or practical nature, applying
scientific principles and methods of this branch of scientific knowledge. The result
of this scientific research can have not only subjective, but also objective scientific
novelty, and therefore can be presented for discussion by the scientific community
in the form of a scientific report or a report at a scientific and practical conference,
as well as in the form of a scientific article.

The abstract involves the acquisition of skills for building business
cooperation based on ethical standards of scientific activity. Purposefulness,
initiative, disinterested cognitive interest, responsibility for the results of one's
actions, conscientiousness, competence are the personal qualities that characterize
the subject of research activities that correspond to the ideals and norms of modern
science.

An essay is an independent educational and research activity of a student. The
instructor provides advice and evaluates the process and results. He provides an
approximate topic of abstracts, clarifies the problem and topic of research together
with students, helps to plan and organize research activities, appoints a time and a
minimum number of consultations.

The teacher accepts the text of the essay for review at least ten days before the
defense.

Traditionally, there is a certain structure of the abstract, the main elements of
which, in the order of their arrangement, are the following:

1. Title page.

2. Task.

3. Table of Contents.

4. List of symbols, symbols and terms (if necessary).

5. Introduction.

6. Main part.



7. Conclusion.

8. References.

9. Applications.

The title page indicates: educational institution, graduating department,
author, teacher, research topic, place and year of the abstract.

The title of the abstract should be as brief as possible and fully correspond to
its content.

The table of contents (contents) reflects the names of the structural parts of
the abstract and the pages on which they are located. It is advisable to place the table
of contents at the beginning of the work on one page.

The presence of a detailed introduction is a mandatory requirement for the
abstract. Despite the small volume of this structural part, its writing causes
significant difficulties. However, it is the high-quality introduction that is the key to
understanding the entire work, testifying to the professionalism of the author.

Thus, the introduction is a very important part of the abstract. The introduction
should begin with a justification of the relevance of the chosen topic. When applied
to an abstract, the concept of "relevance" has one peculiarity. How the author of the
essay 1s able to choose a topic and how correctly he understands and evaluates this
topic from the point of view of modernity and social significance, characterizes his
scientific maturity and professional training.

In addition, in the introduction, it is necessary to identify the methodological
base of the abstract, to name the authors whose works formed the theoretical basis
of the study. A review of the literature on the topic should show the author's thorough
familiarity with specialized literature, his ability to systematize sources, critically
consider them, highlight the essential, and determine the main thing in the current
state of study of the topic.

The introduction reflects the significance and relevance of the chosen topic,
defines the object and subject, the purpose and objectives, and the chronological
framework of the study.

The introduction concludes with a statement of general conclusions about the
scientific and practical significance of the topic, the degree of its study and provision
with sources, and the formulation of a hypothesis.

In the main part, the essence of the problem is stated, the topic is revealed, the
author's position is determined, factual material is provided as an argument and to
illustrate the proposed provisions. The author needs to demonstrate the ability to
consistently present the material while simultaneously analyzing it. Preference is
given to the main facts rather than small details.

The abstract ends with the final part, which is called the "conclusion". Like
any conclusion, this part of the abstract plays the role of a conclusion conditioned



by the logic of the research, which is in the form of a synthesis of the scientific
information accumulated in the main part. This synthesis is a consistent, logically
harmonious presentation of the results obtained and their correlation with the general
goal and specific tasks set and formulated in the introduction. It is here that the so-
called "inferential" knowledge is contained, which is new in relation to the original
knowledge. The conclusion may include suggestions of a practical nature, thereby
increasing the value of the theoretical materials.

So, the conclusion of the abstract should include: a) the conclusions of the
study; b) theoretical and practical significance, novelty of the abstract; c) the
possibility of applying the results of the study is indicated.

After the conclusion, it is customary to place a bibliographic list of the
references. This list is one of the essential parts of the abstract and reflects the
independent creative work of the author of the abstract.

A list of the sources used is placed at the end of the work. It is drawn up either
in alphabetical order (by the author's surname or the title of the book), or in the order
in which references appear in the text of the written work. In all cases, the full title
of the work, the names of the authors or the editor of the publication, if a team of
authors participated in the writing of the book, data on the number of volumes, the
name of the city and publishing house in which the work was published, the year of
publication, the number of pages are indicated.

Guidelines for Preparing Presentations

To prepare a presentation, it is recommended to use: PowerPoint, MS Word,
Acrobat Reader, LaTeX beamer package. The easiest program to create
presentations is Microsoft PowerPoint. To prepare a presentation, it is necessary to
process the information collected when writing the abstract.

Sequence of presentation preparation:

1. Clearly state the purpose of the presentation.

2. Determine what the format of the presentation will be: live performance
(how long it will be) or e-mailing (what will be the context of the presentation).

3. Select all the content for the presentation and build a logical chain of
presentation.

4. Identify the key points in the content of the text and highlight them.

5. Determine the types of visualization (pictures) to be displayed on slides in
accordance with the logic, purpose and specifics of the material.

6. Choose the design and format the slides (the number of pictures and text,
their location, color and size).

7. Check the visual perception of the presentation.

Types of visualization include illustrations, images, diagrams, tables. An
illustration 1s a representation of a real-life visual series. Images, as opposed to



illustrations, are metaphors. Their purpose is to evoke an emotion and create an
attitude towards it, to influence the audience. With the help of well-thought-out and
presented images, information can stay in a person's memory for a long time.
Diagram — visualization of quantitative and qualitative relationships. They are used
for convincing demonstration of data, for spatial thinking in addition to logical
thinking. A table is a concrete, visual and accurate display of data. Its main purpose
1s to structure information, which sometimes makes it easier for the audience to
perceive the data.

Practical tips for preparing a presentation

— printed text + slides + handouts are prepared separately;

— Slides — visual presentation of information, which should contain a
minimum of text, a maximum of images that carry a semantic load, look clear and
simple;

— Textual content of the presentation — oral speech or reading, which should
include arguments, facts, evidence and emotions;

— Recommended number of slides 17-22

— mandatory information for the presentation: topic, surname and initials of
the speaker; Communication plan brief conclusions from all that has been said; list
of references;

— Handouts — should provide the same depth and reach as a live performance:
people trust what they can take with them more than fading images, words and slides
are forgotten, and the handouts remain a constant tangible reminder; It is important
to hand out handouts at the end of the presentation; Handouts should be different
from slides, they should be more informative.

Criteria for evaluating the abstract.

The stated understanding of the abstract as an integral author's text determines
the criteria for its evaluation: novelty of the text; the reasonableness of the choice of
source; the degree of disclosure of the essence of the issue; compliance with the
design requirements.

Novelty of the text: a) relevance of the research topic; b) novelty and
independence in the formulation of the problem, formulation of a new aspect of the
known problem in the establishment of new connections (interdisciplinary, intra-

subject, integration); c) ability to work with research, critical literature, systematize
and structure material; d) the manifestation of the author's position, the

independence of assessments and judgments;_e) stylistic unity of the text, unity of
genre features.

Degree of disclosure of the essence of the issue: a) correspondence of the
plan to the topic of the abstract; b) correspondence of the content to the topic and
outline of the abstract; ¢) completeness and depth of knowledge on the topic; d) the




validity of the ways and methods of working with the material; f) the ability to
generalize, draw conclusions, compare different points of view on one issue
(problem).

Reasonableness of the choice of sources: a) assessment of the literature

used: whether the most well-known works on the topic of research are involved
(including journal publications of recent years, the latest statistical data, summaries,
references, etc.).

Compliance with formatting requirements: a) how correctly the references
to the literature used, the list of references; b) assessment of literacy and culture of
presentation (including spelling, punctuation, stylistic culture), knowledge of
terminology; ¢) compliance with the requirements for the length of the abstract.

The reviewer should clearly formulate a comment and questions, preferably
with references to the work (it is possible to specific pages of the work), to research
and factual data that the author did not take into account.

The reviewer can also indicate: whether the student has addressed the
topic before (essays, written works, creative works, Olympiad works, etc.) and
whether there are any preliminary results; how the graduate conducted the work
(plan, intermediate stages, consultation, revision and revision of the written or lack

of a clear plan, rejection of the recommendations of the supervisor).

The student submits an abstract for review no later than a week before
the defense. The reviewer is the teacher. Experience shows that it is advisable to
familiarize the student with the review a few days before the defense. Opponents are
appointed by a teacher from among the students. 10-20 minutes is enough for a
student to make an oral presentation (this is about the time it takes to answer the
exam tickets).

Grade S is given if all the requirements for writing and defending an
abstract are met: the problem is identified and its relevance is justified, a brief
analysis of various points of view on the problem under consideration is made and
one's own position is logically stated, conclusions are formulated, the topic is fully
disclosed, the volume is maintained, the requirements for external design are met,
correct answers to additional questions are given.

Grade 4 — the main requirements for the abstract and its defense have been
met, but at the same time there are shortcomings. In particular, there are inaccuracies
in the presentation of the material; there is no logical consistency in judgments; the
volume of the abstract is not maintained; there are omissions in the design;
Incomplete answers were given to additional questions during the defense.

Grade 3 — there are significant deviations from the abstract requirements. In
particular, the topic is covered only partially; factual errors were made in the content



of the abstract or in answering additional questions; There is no conclusion during
the defense.

Grade 2 — the topic of the abstract is not disclosed, a significant
misunderstanding of the problem is revealed.

Grade 1 — the abstract is not submitted by the student.



VII. MONITORING THE ACHIEVEMENT OF THE COURSE OBJECTIVES

Engineering Part 1.

the development and
production of
medicines, medical

Owns

Supervised Codes and Stages of Competency Formation Evaluation Tools
Ite sections/topics of Current control Intermediate
m the discipline Attestation
No
1 | Section I. PC-2.1 Uses Knows Oral Questioning| Questions for the
Introduction to fundamental knowledge | methods of biotechnology and bioengineering. test
Genetic of molecular and Canl biotechnol ib: o o
Engineering, cellular biology to put g)v{:n}; iotechnology and bioengineering techniques.
: gen.etlc a‘nd cellular skills in obtaining medicines, medical devices, :
Section 2. Structurally | engineering biomedical cell products and medical diagnostic systems. | Test Questions for the
functional technologies into test
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IX. METHODICAL INSTRUCTIONS FOR MASTERING THE
DISCIPLINE

Lecture
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The lecture is the- main active form of classroom classes, the explanation of
the fundamental and most difficult theoretical sections of molecular biology and the
theory of genetic engineering, which involves intensive mental activity of the
student and is especially important for mastering the subject. A lecture should
always be cognitive, developmental, educational and organizing. Lecture notes help
to assimilate the theoretical material of the discipline. When listening to a lecture,
you need to take notes main information, preferably with your own wording, which
allows you to better remember the material. An outline is useful when it is written
by the student independently.

In the lecture, the teacher gives only a small part of the material on certain
topics that are presented in the textbooks. In addition, the instructor informs students
about what additional information can be obtained on the topics discussed, and from
what sources. Therefore, when working with lecture notes, it is always necessary to
use the main textbooks, additional literature and other recommended sources on this
discipline. It is this serious work of the student with the lecture material that allows
him to achieve success in mastering new knowledge.

To present a lecture course on the discipline "Genetic Engineering", the
following are used as forms of active learning: lecture-conversation, lecture-
visualization, which are built on the basis of knowledge received by students in the
framework of subjects preceding the course. Electronic presentations, tables, video
files, and blackboard diagrams are used to illustrate verbal information. In the course
of the lecture material, problematic questions or questions with elements of
discussion are posed.

Lecture — visualization

The lecture is accompanied by the demonstration of tables, electronic
presentations, video files - such a combination of ways of presenting information
significantly simplifies its mastering by students. Verbal presentation of the material
should be accompanied and combined with the visual form. The information
presented in the form of diagrams on the board, tables, slides allows you to form
problematic questions, and contribute to the development of professional thinking
of future specialists.

Lecture-conversation

Lecture-conversation, "dialogue with the audience", is the most common form
of active learning and allows students to be involved in the educational process, since
there is direct contact between the teacher and the audience. Such contact is achieved
during the lecture, when students are asked questions of a problematic or
informational nature, or when they are invited to ask the teacher questions
themselves. Questions are offered to the entire audience, and any of the students can
offer their own answer; another can complement it. In the course of the educational



process, this allows you to identify the most active students and activate those who
do not participate in the work. This form of lecture allows you to involve students
in the work process, attract their attention, stimulate thinking, gain collective
experience, and learn how to form questions. The advantage of a lecture-
conversation is that it allows you to draw students' attention to the most important
issues of the topic, determine the content and pace of the presentation of educational
material, as well as determine the topics that are most interesting to students, in order
to possibly adjust the form of the material taught.
Labs

They are used for conducting experiments, observations of phenomena and
processes by students mainly in special laboratories, classrooms and with the use of
technical means. This method stimulates action both in the preparation for research
and in the process of its implementation. Laboratory work improves the quality of
education, contributes to the development of cognitive activity in students, their
logical thinking and creative independence. In the process of laboratory work,
theoretical knowledge is deepened and concretized, and the ability to apply it in
practice is developed. Skills in working with microscopes, tables and atlases are
acquired. The student learns to analyze the data obtained, identify the norm and
deviation from it, acquires the skills of working with a living object and
physiological measuring devices, performing operations, conducting a comparative
analysis, summarizing the material obtained and drawing conclusions. All this
allows for a deeper understanding of the mechanisms of the functioning of a living
organism and the principles of its interaction with the environment. Research skills
and professional competencies are formed.

Traditionally, laboratory classes are the main type of training aimed at
experimental confirmation of theoretical positions. In the course of a laboratory
lesson, students perform one or more laboratory works (tasks) under the guidance of
a teacher in accordance with the content of the educational material being studied.
Students perform laboratory work aimed at:

o generalization, systematization, deepening of theoretical knowledge on
specific topics of the academic discipline;

o formation of skills to accept the acquired knowledge in practical
activities;

o development of analytical, design and constructive skills;

o development of independence, responsibility and creative initiative.

Necessary structural elements of the laboratory lesson:

o instruction given by the teacher;

o independent activities of students;

o Discussion of the results of the laboratory work (task).



Before completing the laboratory task (work), the students' knowledge is
tested, i.e. their theoretical readiness to perform the task.

A laboratory task (work) can be reproductive, partially exploratory and
exploratory in nature.

Works of a reproductive nature are distinguished by the fact that when
conducting them, students use detailed instructions, which indicate: the purpose of
the work, explanations (theory, main characteristics), equipment, apparatus,
materials and their characteristics, the procedure for performing the work, tables,
conclusions (without formulations), control questions, educational and special
literature.

The works, which are of a partial-exploratory nature, are distinguished by
the fact that during the conduct of the works, students do not use detailed
instructions, they are not given the order of performing the necessary actions,
students are required to independently select equipment, choose ways to perform
work, instructive and reference literature.

Exploratory works are distinguished by the fact that students have to solve
a problem that is new to them, relying on their theoretical knowledge.

The forms of organization of students for conducting a laboratory lesson -
frontal, group and individual - are determined by the teacher, based on the topic,
goal, and order of work. In the frontal form of organizing classes, all students do the
same work. In the group form of organizing classes, the same work is carried out in
teams of 2-5 people. With an individual form of organizing classes, each student
performs an individual task.

The results of the laboratory task (work) are drawn up by students in the form
of a report, the grades for the performance of the laboratory task (work) are
indicators of the current performance of students in the academic discipline.

Research skills and professional competencies are formed.

Colloquia

Colloquium 1is a collective form of consideration and consolidation of
educational material. Colloquia is one of the types of practical classes designed for
in-depth study of the discipline, held in an interactive mode. In the classes on the
topic of the colloquium, questions are analyzed, and then, together with the teacher,
they are discussed, which is aimed at consolidating the material, forming polemic
skills, developing independence and critical thinking, the ability of students to
navigate in large information flows, to develop and defend their own position on
problematic issues of the academic discipline.

As methods of interactive learning at colloquiums, the following are used: an
extended conversation, a dispute, a press conference.



An extended conversation involves the preparation of students on each issue
of the lesson plan with a single list of recommended mandatory and additional
literature. Reports are prepared by students on a pre-proposed topic.

A dispute in a group has a number of advantages. A dispute can be caused by
the teacher during the lesson or planned by him in advance.

Press conference. The teacher assigns several students to prepare short
(thesis) reports. After the presentations, students ask questions, which are answered
by the speakers and other members of the expert group. Based on the questions and
answers, a creative discussion unfolds together with the teacher.

Case study method.The case-study method is a method of active problem-
situational analysis based on learning by solving specific problems (case solving).
The method of specific situations (case-study method) refers to non-game imitation
active teaching methods and is considered as a tool that allows you to apply
theoretical knowledge to solving practical problems. At the end of the lesson, the
teacher tells a series of situations and offers to find solutions for those problems that
are voiced in them. At the same time, the problem itself does not have unambiguous
solutions. Students must analyze the situation, understand the essence of the
problems, propose possible solutions and choose the best one. Thanks to the
knowledge gained at the lecture, it is easy for the student to correlate the theoretical
knowledge received with a real practical situation. As an interactive teaching
method, it gains a positive attitude from students, who see it as an opportunity to
take the initiative, feel independent in mastering theoretical provisions and
mastering practical skills. No less important is the fact that the analysis of situations
has a strong impact on the professionalization of students, contributes to their
maturation, forms interest and positive motivation for learning. The method is aimed
not so much at mastering specific knowledge or skills, as at developing the general
intellectual and communicative potential of the student and the teacher.

It is a learning method designed to improve skills and gain experience in the
following areas:

o identifying, selecting and solving problems;

o working with information — comprehending the meaning of the details
described in the situation;

o analysis and synthesis of information and arguments;

o working with assumptions and conclusions;

° evaluation of alternatives;

o decision-making;

o Listening to and understanding other people is a group work skill. The

main function of the case method is to teach students to solve complex unstructured
problems that cannot be solved in an analytical way. The case activates students,



develops analytical and communicative skills, leaving students face to face with real
situations.

The case study is designed to increase the effectiveness of educational
activities: as an illustration for solving a certain problem, explaining a particular
phenomenon, studying the features of its manifestations in real life, developing
competence aimed at solving various life and work situations (the use of the case
involves individual and group work of students).

Brainstorming is a widely used way of generating new ideas to solve
scientific and practical problems. Its goal is to organize collective thinking to find
non-traditional ways to solve problems.

The use of the brainstorming method in the educational process allows you to
solve the following tasks:

e creative assimilation of educational material by students;

e connection of theoretical knowledge with practice;

e - activation of educational and cognitive activities of students;

e formation of the ability to concentrate attention and mental efforts on the
solution of an urgent task;

e formation of the experience of collective thinking activity.

The problem formulated in the brainstorming class should have theoretical or
practical relevance and arouse the active interest of students. A common requirement
that must be taken into account when choosing a problem for brainstorming is the
possibility of many ambiguous solutions to the problem, which is put forward to
students as a learning task.

Quizzes & Testing

Current control of material assimilation is assessed by oral answers, tests, as
well as paper testing.

Assessments of laboratories, colloquiums, tests and testing mainly form the
grade for this discipline.

X. LOGISTICAL SUPPORT OF DISCIPLINE

Training sessions on the discipline are held in rooms equipped with
appropriate equipment and software.
The list of logistical and software of the discipline is given in the table.



Logistical and software of the discipline

Name of special rooms and
rooms for independent work

Equipment
special rooms and rooms for
self-study

List of licensed software.
Details of the supporting document

690922, Primorsky Krai,
Vladivostok, Russky Island,
Saperny Peninsula, Ajax
village, 10, aud. M 605

Multimedia audience:
Electric Screen 236*147cm
Trim Screen Line; DLP
Projector, 3000 ANSI Lm,
WXGA 1280x800, 2000:1
EW330U Mitsubishi;
CORSA-2007 Tuarex
Specialized Equipment
Fastening Subsystem; Video
Switching Subsystem: Extron
DXP 44 DVI Pro DVI Matrix
Switcher; Extron DVI 201
Tx/Rx twisted-pair DVI
extender Audio switching
and sound amplification
subsystem; Extron SI3CT
LP ceiling mount speaker
system; Extron DMP 44 LC
Digital Audio Processor;
Extension for IPL T CR48
control controller; Wireless
LAN for students is provided
by a system based on
802.11a/b/g/n 2x 2 MIMO
(2SS) access points.
Mono6mox HP ProOme 400
All-in-One 19.5 (1600x900),
Core i3-4150T, 4GB DDR3-
1600 (1x4GB), 1TB HDD
7200 SATA, DVD+/-RW,
GigEth, Wi-Fi, BT, usb
kbd/mse, Win7Pro (64-
bit)+Win8.1Pro(64-bit), 1-1-
1 Wty

690922, Primorsky Krai,
Vladivostok, Russky Island,
Saperny Peninsula, Ajax
village, 10, aud. M 422

Multimedia audience:

HP ProOne 400 G1 AiO
19.5" Intel Core 13-4130T
4GB DDR3-1600 SODIMM
(1x4GB)500GB All-in-One
PC; Projection screen
Projecta Elpro Electrol,
300x173 cm; Multimedia
projector, Mitsubishi
FD630U, 4000 ANSI
Lumen, 1920x1080; Mortise




interface with TLS TAM 201
Stan automatic cable
retraction; Avervision
CP355AF visualizer;
Sennheiser EW 122 G3 UHF
lavalier microphone radio
system consisting of a
wireless microphone and
receiver; LifeSizeExpress
220- Codeconly- Non-AES
video conferencing codec;
Multipix MP-HD718
Network Video Camera;
Two 47" LCD panels, Full
HD, LG M4716CCBA,;
Audio switching and sound
amplification subsystem;
Centralized, uninterrupted
power supply

690922, Primorsky Krai,
Vladivostok, Russky Island,
Saperny Peninsula, Ajax
village, 10, aud. M 627

Light microscope Carl Zeiss
GmbH Primo Star
3144014501 (13 pcs.); Light
microscope with digital
camera Altami BIOS (2

pcs.).

Computer class of the
School of Biomedicine aud.
M723, 15 workplaces

Electric Screen 236*147cm
Trim Screen Line; DLP
projector, 3000 ANSI Lm,
WXGA 1280x800, 2000:1
EW330U Mitsubishi;
CORSA-2007 Tuarex
Specialized Equipment
Fastening Subsystem; Video
Switching Subsystem:
Extron DXP 44 DVI Pro
DVI Matrix Switcher; Extron
DVI 201 Tx/Rx twisted-pair
DVI extender Audio
switching and sound
amplification subsystem;
Extron SI 3CT LP Ceiling
Mount Speaker System
Extron DMP 44 LC Digital
Audio Processor; extension
for IPL T CR48 control
controller; Wireless LAN for
students is provided by a
system based on
802.11a/b/g/n 2x2
MIMO(2SS) access points.
Monoblock HP RgoOpe 400
All-in-One 19.5 (1600x900),




Core and3-4150T, 4GB
DDR3-1600 (1x4GB), 1TB
HDD 7200 SATA, DVD+/-

RW, GigEth, Wi- Fi, VT, usb
kbd/mse, Win7Pro (64-
bit)+Win8.1Pro(64-bit), 1-1-
1 Wty




