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1. Aim and Objectives of Mastering the Discipline (Module) 

 Aim of mastering the discipline «Biology: Cytology» is to develop a holistic 

understanding of the structural and functional organization of prokaryotic and eukaryotic 

cells. 

 Objectives of mastering the discipline «Biology: Cytology»: 

1. To define the concepts of "cell", "biomembranes", "cellular compartments", 

"cytoskeleton", and "cellular inclusions". 

2. To study the structure, properties, and functions of cellular components. 

3. To define the concepts of "metabolism", "anabolism (assimilation)", and "catabolism 

(dissimilation)". 

4. To form an understanding of the organization of the eukaryotic genome, the properties of 

the genetic code, and the mechanisms of transmission and realization of hereditary 

information. 

5. To study the mechanisms of cell division, differentiation, repair, aging, and cell death. 

6. To master the methods used for cell Biology. 

2. Place of the Discipline (Module) in the Structure of the Training (educational) Program 

The discipline «Biology: Cytology» belongs to the compulsory part. 

3. List of Potential Learning Outcomes for the Discipline (Module), Correlated with the 

Outcomes of Mastering the Educational Program 

Code and definition of the 

competence 

Code and definition of the 

indicator 

Planned learning outcomes 

for the discipline (module) 

describing the stages of 

competency and indicator 

development 

GPC-5. Capable of assessing 

morphofunctional, 

physiological states, and 

pathological processes in the 

human body to solve 

professional tasks. 

ID-1 GPC-5. Assesses 

morphofunctional and 

physiological states and 

processes in the human body 

at the individual, group, and 

population levels to solve 

professional tasks. 

ID -2 GPC-5. Identifies 

pathological states and 

processes in the human body 

to solve professional tasks. 

Formation of clinical thinking 

4. Volume of the Academic Discipline (Module) and Control * 

Volume of classes: Total: 3 ECTS credits, 108 academic hours. Full-time type of 

study, in academic 

hours 

Face-to-face work 72 

Lectures / including practical training 18/0 

Laboratory works / including practical training 54/0 
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Independent work 36 

Forms of control  

Graded credit (Graded Pass/Fail test)  

* The discipline (module) provides for the use of e-learning and remote learning technologies 

(unless otherwise set by the educational standard). 

5. Content of the Discipline (Module), Structured by Topics (Sections) with an Indication of 

the Hours and Types of Classes 

# 
Section (topic) of the discipline and brief 

content 

Compe-

tencies 

and 

indica-

tors to 

be deve-

loped 

Full-time training Forms of 

current 

control of 

academic 

progress 

Contact work 

of students 

with the 

teacher / of 

them practical 

skills training, 

hours 

In
d

ep
en

d
en

t 
w

o
rk

, 
h

o
u

rs
 

L
ec

tu
re

s 

P
ra

ct
ic

al
 

cl
as

se
s 

L
ab

o
ra

to
ry

 

w
o
rk

 

1 Cytology as a science. 

The subject matter and objectives of cytology, 

its relationship with other sciences, and the 

applied significance of cytology. 

The history of the development of cytology. 

The fundamental principles of the cell theory. 

Methods of cytology. 

ID-1 

GPC-5 

ID -2 

GPC-5 2  4 4 

Presentatio

n of 

laboratory 

work 

Testing 

2 Structure and functions of biomembranes. 

Chemical composition, structure, and 

properties of the plasma membrane. Transport 

function of the plasmalemma. 

Intercellular contacts. 

Receptor and enzymatic functions of the 

plasmalemma. 

Cell wall of plants, bacteria, and fungi. 

ID -1 

GPC-5 

ID -2 

GPC-5 
2  6 4 

Presentatio

n of 

laboratory 

work 

Testing 

3 Hyaloplasm (cytosol) and single-membrane 

organelles. 

Chemical composition and properties of the 

hyaloplasm.  

Structure and functions of the endoplasmic 

reticulum (ER), the Golgi apparatus, and 

lysosomes.  

Vesicular transport. 

ID -1 

GPC-5 

ID -2 

GPC-5 
2  6 4 

Presentatio

n of 

laboratory 

work 

Testing 

4 Bioenergetics of plant and animal cells. 

Mitochondria and chloroplasts as semi-

autonomous organelles of the cell. 

Substrate-level and oxidative phosphorylation. 

Biogenesis of plastids. 

Mitochondria. 

ID -1 

GPC-5 

ID -2 

GPC-5 
2  6 4 

Presentatio

n of 

laboratory 

work 

Testing 
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5 The hereditary apparatus of the cell. 

Nucleoid and plasmids of bacteria. 

The eukaryotic nucleus: structure and 

functions. 

Levels of chromosomal organization. 

Products of nuclear activity. 

ID-1 

GPC-5 

ID-2 

GPC-5 
2  6 4 

Presentatio

n of 

laboratory 

work 

6 Cytoskeleton. 

Structure and functions of microtubules, 

microfilaments, intermediate filaments, and 

myofibrils. 

Structure and functions of cilia and flagella. 

ID-1 

GPC-5 

ID-2 

GPC-5 

2  6 4 

Presentatio

n of 

laboratory 

work 

Testing 

7 General characteristics of the cell life cycle. 

The presynthetic (G1) phase: mechanisms of 

transcription and translation. 

The synthetic (S) phase: DNA replication. 

The postsynthetic (G2) phase. 

ID-1 

GPC-5 

ID-2 

GPC-5 

2  6 4 

Presentatio

n of 

laboratory 

work 

Testing 

8 Regulation of the cell life cycle. 

Growth factors. 

Mitosis. 

Cytokinesis in plant and animal cells. 

Meiosis. 

Gametogenesis. 

Amitosis and endomitosis. 

ID-1 

GPC-5 

ID-2 

GPC-5 2  8 4 

Presentatio

n of 

laboratory 

work 

Testing 

9 Cell differentiation and cell death. 

Cell differentiation. 

Cell specialization. 

Cell pathology and intracellular repair. 

Apoptosis. 

ID-1 

GPC-5 

ID-2 

GPC-5 
2  6 4 

Presentatio

n of 

laboratory 

work 

Colloquiu

m 

 TOTAL in Semester  18  54 36  

 TOTAL  18  54 36  

 

6. Assessment Tools Fund for the Discipline (Module) 

The assessment tools fund (ATF) for the discipline (module) «Biology: Cytology»  is based on 

the list of competencies to be mastered, indicating the stages of their formation in the process of 

mastering the discipline (module). The ATF provides an objective control over the achievement 

of the planned learning outcomes. The ATF includes: 

 A description of indicators and criteria for evaluating competencies at various stages of 

their formation, a description of evaluation scales; 

 Methodological materials determining the procedures for evaluating knowledge, skills, 

abilities and (or) work experience characterizing the stages of competency formation; 

 Standard control tasks and other materials necessary for assessing knowledge, skills, and 

the level of mastery of the formed competencies in the process of mastering the discipline 

(module). 

 

The ATF is an appendix to this discipline (module) program.  

 

 

7. Methodological Guidelines for Students on Mastering the Discipline 

When starting work, each student must take into account the following provisions. 

The discipline (module) is structured on a thematic principle; each topic represents a logically 

completed section. 

The lecture material is dedicated to the consideration of key, basic provisions of the courses and 

the clarification of learning tasks assigned for the independent work of students. 
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Laboratory works are aimed at gaining practical experience in the relevant subject area. 

The independent work of students is aimed at the independent study of additional material, 

preparation for practical and laboratory classes, as well as the execution of all types of 

independent work. 

In order to successful master the discipline, it is important to complete all types of independent 

work employing the recommended sources of information. 

 

8. Educational, Methodological, and Informational Support for the Discipline 

8.1. List of Main and Additional Literature Required for Mastering the Discipline (Module) 

8.1.1. List of Main Literature: 

1. The cell. A molecular approach / Geoffrey M. Cooper, Robert E. Hausman - Boston 

University. – 2018. – 847 p. 

8.1.2. List of Additional Literature: 

1. Research methods in molecular and cell biology : учебное пособие / A. F. Fakhardo, S. 

A. Ulasevich, A. Y. Prilepskii, V. V. Vinogradov. — Санкт-Петербург : НИУ ИТМО, 

2021. — 52 с. — Текст : электронный // Лань : электронно-библиотечная система. — 

URL: https://e.lanbook.com/book/283658 

2. Review questions on cell biology and genetics for students : учебно-методическое 

пособие / N. S. Abdukaeva, N. S. Kosenkova, Т. I. Gracheva [и др.]. — Санкт-

Петербург : СПбГПМУ, 2019. — 32 с. — ISBN 978-5-907065-95-6. — Текст : 

электронный // Лань : электронно-библиотечная система. — URL: 

https://e.lanbook.com/book/174468  

3. Гистология по Жункейре. Учебное пособие. Атлас. Издательство ГЭОТАР-Медиа, 

2022 
8.2. List of Educational and Methodological Support for the Independent Work of Students in 

the Discipline (Module) 

1.  Methodological Guidelines for Students on arranging and performing independent work 

in the Discipline of Biology:Cytology for Students majoring (Specialty) in 31.05.01 

General Medicine. – Stavropol:NCFU. – 2026. – 4p. 

2. Laboratory Manual for the Discipline of Biology: Cytology for Students majoring 

(Specialty) in 31.05.01 General Medicine. – Stavropol:NCFU. – 2026. – 56p. 

8.3. List of Resources of the Information and Telecommunications Network Internet Required 

for Mastering the Discipline (Module) 

1. Atlas of Haematological Cytology https://www.leukemia-cell.org/atlas/  

2. Atlas of plant and animal histology https://mmegias.webs.uvigo.es/02-english/index.html  

3. Cytopathology of the uterine cervix - digital atlas https://screening.iarc.fr/atlascyto.php  

4. https://elementy.ru  

9. List of Information Technologies Employed through the Discipline (Module), Including a 

List of Software and Information Reference Systems 

When delivering lectures, computer equipment and demonstrations of multimedia presentation 

materials are used. In seminars and practical classes, students deliver presentations prepared by 

them during the hours of independent work. 

Information Reference Systems: 
Information-reference and information-legal systems used in the study of the discipline: 

1. https://www.iprbookshop.ru/ 

2. https://biblioclub.ru/ 

3. webofknowledge.com 

4. http://scopus.com/ 

 

Software: 

1. Alt Workstation 10 

https://e.lanbook.com/book/283658
https://e.lanbook.com/book/174468
https://www.leukemia-cell.org/atlas/
https://mmegias.webs.uvigo.es/02-english/index.html
https://screening.iarc.fr/atlascyto.php
https://elementy.ru/
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2. Alt Workstation K 

3. Alt Server 

4. Office software package – P7-Office 

 

10. Description of the Material and Technical Resources Required for the Educational 

Process for the Discipline (Module) 

 

Lecture classes 
A classroom equipped with multimedia equipment and technical 

training facilities. 

Laboratory classes 

Teaching laboratory equipped with instructional equipment and 

technical teaching aids: a set of educational furniture with 12 

student workstations, a magnetic marker board, a projector with a 

wall-mounted bracket, and a computer with the requisite licensed 

software package. The laboratory is also equipped with stereo 

microscopes with ring illuminators, immersion microscopes, a set 

of cytology and histology microscope slides, microscopy kits, and 

an digital camera attachment for microscopes. 

Practical classes 
A classroom, equipped with multimedia equipment and technical 

training facilities. 

Independent work 

A room for the independent work of students, equipped with 

computer hardware with the capability to connect to the Internet 

network and provide access to the electronic information and 

educational environment of the university. 

Practical training 

Carried out in the structural subdivisions of the university and (or) 

in organizations engaged in activities matching the profile of the 

respective training program, including its structural subdivision. 

 

11. Specific Features of Mastering the Discipline (Module) by Persons with Disabilities 

Students with disabilities shall be provided with special textbooks, teaching aids, and 

didactic materials, special technical training facilities for collective and individual use, the 

services of an assistant (helper) providing the necessary technical assistance to the students, as 

well as the services of sign language interpreters and tactile sign language interpreters. 

The mastery of the discipline (module) by students with disabilities may be organized 

jointly with other students, as well as in separate groups. 

Mastering the discipline (module) by students with disabilities is to be carried out taking 

into account the peculiarities of psychophysical development, individual capabilities, and health 

status. 

In order to ensure the accessibility of higher education under the educational program for 

persons with disabilities, the following is provided during the mastery of the discipline (module):  

1) for persons with visual impairments: 

 the presence of an assistant offering the student the necessary technical assistance, taking 

into account individual features (help taking the workplace, moving around, reading and 

formatting the task, including writing under dictation), 

 written tasks, as well as instructions on the procedure for their execution, are formatted in 

an enlarged font, 

 special textbooks, teaching aids, and didactic materials (having a large font or audio 

files),  

individual uniform lighting of at least 300 lux, 

if necessary, a magnifying device is provided to the student to complete the task; 

 

2) for persons with hearing impairments: 
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 the presence of an assistant providing the student with the necessary technical assistance, 

taking into account individual characteristics (helps to take a workplace, move around, read and 

format the task, including writing with dictation), 

 the availability of sound-amplifying equipment for collective use is ensured; if necessary, 

sound-amplifying equipment for individual use is provided to the student; 

 provision with proper sound means of reproducing information is ensured; 

 

3) for persons with musculoskeletal disorders (including severe motor function impairments 

of the upper limbs or the absence of upper limbs): 

 written tasks are performed on a computer with specialized software or are dictated to an 

assistant;  

 at the request of the student, tasks may be performed verbally.  

 

12. Specific Features of Implementing the Discipline with the Use of Distance Learning 

Technologies and E-Learning 

Subject to Part 1 of Article 16 of the Federal Law of December 29, 2012, No. 273-FZ On 

Education in the Russian Federation, e-learning shall be viewed as the arrangement of 

educational activities employing information contained in databases and used in the 

implementation of educational programs, as well as information technologies, technical means, 

and information and telecommunication networks that ensure the processing and transmission of 

the specified information via communication lines, and the interaction of students and 

pedagogical workers. 

Remote (distance) learning technologies are understood as educational technologies 

implemented mainly with the use of information and telecommunication networks during the 

indirect (at a distance) interaction of students and pedagogical workers. 

The implementation of the discipline may be carried out with distance learning 

technologies and e-learning in full or in part. The components of the Educational And 

Methodological Complex (EMC) of the discipline (working program of the discipline, 

assessment and methodological materials, forms of attestation) implemented with the use of 

distance learning technologies and e-learning contain an indication of their use.  

When arranging educational activities with distance learning technologies and e-learning, 

asynchronous and synchronous methods of interaction between participants in educational 

relations via the information and telecommunications network Internet may be offered. 

When using distance learning technologies and e-learning, the schedule for the discipline 

shall indicate: methods of interaction among participants in educational relations via the 

information and telecommunications network Internet (VCC – videoconferencing, ET – 

electronic testing); links to the electronic information and educational environment of NCFU, to 

educational platforms and resources of other organizations to which open access is provided via 

the information and telecommunications network Internet; for synchronous learning – the time of 

online classes and instructors; for asynchronous learning – the authors of online courses. 

When arranging intermediate attestation with distance learning technologies and e-

learning, the Methodological Recommendations on the use of technical means ensuring the 

objective reliability of results when conducting intermediate and state final attestation for higher 

education educational programs – Bachelor’s Degree programs, Specialist’s Degree programs, 

and Master’s Degree programs with distance learning technologies are used (Letter of the 

Ministry of Science and Higher Education of Russia dated December 7, 2020, # MN-19/1573-

AN On sending methodological recommendations). 

The implementation of the discipline with the use of e-learning and distance learning 

technologies is carried out using the electronic information and educational environment of 

NCFU, to which students are provided access via the information and telecommunications 

network Internet, or using the resources of other organizations, including platforms providing 

services for videoconferencing, online meetings, and distance learning (MTS-Link), as well as 
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using the capabilities of social networks to carry out communication between students and 

instructors. 

The educational and methodological support for a discipline shall be ensured with e-

learning and distance learning technologies includes the working program presented in electronic 

form, educational and methodological manuals or a course of lectures, methodological guidelines 

for performing various types of educational activities of students provided for by the discipline, 

and other educational and methodological materials posted in the information and educational 

environment of NCFU.  

 

 

 


