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Curriculum overview

4.Sem.
30 ECTS
Physiology of Plant Growth and Fundamentals of Ichthyology/Fish Ecology
Development/Plant Stress Physiology (Shamsiyev N.A.)/Plant Water
(Xolliyev A.E.)/General Hydrobiology/ Relations/Plant Ecology (Xolliyev A.E.)
Sanitary Hydrobiology (Toshov) 4ECTS 4 ECTS
Landscape plants/Modern Approaches and
Research Methods in Ichthyology/ Challenges in Botany (Esanov)/Bioecology
Liminology (Shamsiyev N.A.)/Medical of Vertebrates in the Bukhara
3.5em plants/Plant Introduction (Esanov H.Q.) Region/Bioecology of Red Book Listed
: : 4 ECTS Animals (To’rayev M.M.)
4 ECTS
Pedagogical
Corélpete.nge /and Teriology/ Phytocenology/
Ireatn?ty Ornithology (To’rayev M.M.)/Plant Cell Plant Geography (Esanov
n(rllova 1.vel Physiology/Ecological Physiology of Plants H.Q.)/Entomology/
pedagogica (Xolliyev A.E.) Arachnology (Alimova L.X.)
technologies 4 4 ECTS
2ECTS Olimov 2 ECTS
Sh.Sh.

30 ECTS

30 ECTS




B = compulsory maduls (CM) = Elective modules (EM) [l = Qualifying practice (Q)
ECTS = European Credit Transfer System CH = Credit Hours

ECTS overview

Mandatory
Courses

36 24 12 0 0

Elective

24 0 8 16 0
Courses

Scientific
Pedagogical
Work and 20 2 2 6 10
Qualification
Practice
Scientific
research
work,
preparation 40 4 8 8 20
and defense
of master's
thesis

120 30 30 30 30




Ist Semester

Summer/Winter Term 2024/2025



Module Module name
number Methodology of scientific research
ILTMI110
6
Course type Semester Number of the
Compulsory module (CM) 1 students:
20
Teaching Methods: Requirements for Languages
Lecture, seminar. Participation:None Uzbek/Russian

Exam Type (Final Grade Composition): ECTS (+Workload
Continuous assessment (15%) formative assessment in hrs)
Continuous assessment (15%) written assignment, presentation 6 (60 hours in class
Midterm assessment (30%) written exam +120 hours self-
Final assessment (40%) computer-based test study (180 hours)

Module Coordinator Semester weekly

Head teacher: Xolikova U.M. hours:
4 hours

Syllabus

“Methodology of scientific research” The purpose is to familiarize master’s students with the
concept of scientific research, assist them in entering the scientific field, explain the algorithm of
research activities, and develop relevant skills and competencies. It also aims to teach the
definitions and principles of scientific inquiry, foster the ability to apply them in practice,
cultivate self-awareness and critical thinking skills during the research process, and ensure
adherence to the unity of theory and practice in designing a research program.

Learning outcomes

1. Critically evaluate the concept of scientific research and its methodologies within their
field of study.

2. design and justify scientific articles, theses, and dissertations in accordance with formal
academic standards.

3. synthesize and defend knowledge of research ethics and professional responsibilities of
members of the scientific community.

4. independently conduct scientific research under the guidance of a supervisor, applying
appropriate methods and techniques.

5. critically analyze and review scientific literature to identify gaps, trends, and opportunities
for research.

6. prepare and defend presentations for dissertation proposals and results, demonstrating
mastery of experimental and analytical methods.

Main literature:

1. Raxmatov A.D., Yunusov R.F. Ilmiy tadqiqotasoslari. O‘quvqo‘llanma.

Toshkent - 2008.

2.K.X. Gafurov. [Imiytadgiqogtmetodologiyasi. Ma’ruzalarmatni. Buxoro-2020.

3. N.A. Shermuxamedova. [Imiytadqiqotmetodologiyasi. Darslik. Toshkent “Innovatsiya-Ziyo-
2020.

Additional literature:

4. O.)J.Babomuradov. IImiytadqiqotmetodologiyasi. O‘quvqo‘llanma.

Toshkent-2020.

5. N.A. Shermuhamedova. [Imiytadqiqotmetodologiyasi. Darslik. Toshkent-2014.




Module Module name
number Methodology of teaching special subjects
MFOM
1106
Course type Semester Number of the
Core module 1 students:
20
Teaching Methods: Requirements for Languages
lecture, practical, group, Participation:None Uzbek/Russian
work, others
Exam Type (Final Grade Composition): ECTS (+Workload
Individual Research Poster (30%) in hrs)
Group work presentation (30%) 6 (60 hours in class
Written/Oral exam (40%), 60 minutes +120 hours self-
study (180 hours)
Module Coordinator Semester weekly
Associate Professor Yarkulova Z.R hours:
4 hours

Description of the Syllabus

The course "Methodology of Teaching Special Subjects" provides an advanced framework
for integrating cutting-edge biological research into higher education. It focuses on
developing independent problem-solving skills in unfamiliar educational contexts and
emphasizes critical evaluation of pedagogical innovations. Students will master the ability to
design original curricula while upholding professional and ethical responsibility in science
communication.

Module Learning Outcomes

1. Demonstrate knowledge of core biological concepts, distinguish between didactic materials
and teaching methods, and recognize the role of teaching methods as key factors in effective
knowledge transmission.

2. Explain the differences between a subject curriculum and a working curriculum, describe
the distinctive features of the educational-methodical complex, and interpret the structure of
the technological map and syllabus of a subject.

3. Apply general pedagogical concepts to solve instructional problems by selecting, linking,
and differentiating appropriate educational technologies, teaching methods, and
technological maps for lectures and practical classes.

4. Analyze the educational process by distinguishing methods that activate cognitive
processes, discussing problem-based learning technologies, identifying the specific features
of didactic game technology, and assessing students’ knowledge, skills, and competencies in
specialized subjects.

5. Synthesize innovative teaching approaches by selecting appropriate educational
technologies, eliminating outdated teaching methods, and organizing classes in accordance
with the technological map of education.

6. Evaluate educational materials and methods by referencing normative educational
documents, assessing the effectiveness of educational technologies, judging the role of
methodology in organizing theoretical and practical classes, and evaluating the significance
of problem-based learning technology in teaching.




Core readings
D. Tojiboyeva, A. Yo‘ldoshev. Methods of Teaching Special Subjects. T.: "Alogachi", 2009 -
568 pages
J.O. Tolipova. Pedagogical Technologies in Teaching Biology. T..
"Cho‘lponPublishingHouse", 2011 - 160 pages
Z K. Ismoilova, P.M. Maxsudov, O.K. Ergashev. Methods of Teaching Special Subjects. T.:
"Navro’z", 2019 - 241 pages
O.B. Akimova, Z.K. Ismoilova, S.N. Utkina. Methods of Professional Education. T.:
"Navruz", 2020 - 547 pages




Module Module name

number Current Issues in Biology
BDMM1106
Course type Semester Number of the
Core module 1 students:
20
Teaching Methods: Requirements for Languages
lecture, practical, group, work, Participation: None Uzbek/Russian
others
Exam Type (Final Grade Composition): ECTS (+Workload
Individual presentation of poster (30%) in hrs)
Group work presentation (30%) 6 (90 hours in class
Written/Oral exam (40%), 60 minutes +90 hours self-study
(180 hours)
Module Coordinator Semester weekly
Associate Professor Pardayev Sh. hours:
6 hours

Additional Instructor Involved
Toshov H.M

Description of the Syllabus

This course explores the frontier of modern biological sciences, focusing on high-level
theoretical and practical challenges in genomics, biotechnology, and global ecology. It
emphasizes the critical synthesis of recent research data to solve complex biological puzzles in
unfamiliar and rapidly evolving contexts. Students will engage with the ethical and socio-
professional implications of biological advancements, developing the capacity for independent
scientific reasoning and responsible decision-making in the face of global biogenic crises.

Module Learning Outcomes

1. Demonstrate knowledge of key biological terms and concepts related to contemporary issues,
including biodiversity, genetic engineering, antibiotic resistance, and emerging infectious
diseases, and identify major figures, theories, and technologies in modern biology such as
CRISPR, stem cell research, and conservation technologies.

2. Explain the biological principles underlying major global challenges, including climate
change, biodiversity loss, and the spread of infectious diseases, describe the ecological and
biological mechanisms contributing to environmental problems, and interpret ethical concerns
associated with modern biotechnologies such as genetic modification and cloning.

3. Apply biological concepts, theories, and research methods to real-world problems by
addressing biodiversity conservation, predicting the impacts of climate change on ecosystems,
proposing biologically informed solutions to contemporary issues, and implementing basic
research techniques such as experimental design and biological data analysis.

4. Analyze complex biological issues by examining their causes and consequences, comparing
different biological approaches to global challenges, and evaluating case studies and data
related to environmental degradation, infectious disease spread, antibiotic resistance, and
genetic engineering.

5. Synthesize knowledge from multiple biological disciplines to develop innovative and
interdisciplinary solutions to global challenges, design projects that integrate biological,
ethical, and policy perspectives, and create effective communication tools to raise public
awareness of critical biological issues.

6. Evaluate biological technologies, research, and solutions by assessing scientific validity,
ethical considerations, and societal impact, critiquing current responses to global biological
challenges, and judging the long-term implications of biological research for society, the
environment, and global health using evidence-based reasoning.

9




Core readings

. Campbell N.A., Reece J.B., Urry L.A., Cain M.L., Wasserman S.A., Minorsky P.V., Jackson
R.B. Biology. 10th ed. New York: Pearson Education, 2014. — 1344 p.

. Alberts B., Johnson A., Lewis J., Morgan D., Raff M., Roberts K., Walter P. Molecular Biology
of the Cell. 6th ed. New York: Garland Science, 2015. — 1464 p.

. Futuyma D.J., Kirkpatrick M. Evolution. 4th ed. Sunderland: Sinauer Associates, 2017. — 633 p.
. Raven P.H., Evert R.F., Eichhorn S.E. Biology of Plants. 8th ed. New York: W.H. Freeman and
Company, 2013. — 944 p.

. Tojiboyeva D., Yo‘ldoshev A. Biologiya fanini o ‘gitish metodikasi. Toshkent: Alogachi, 2009.
—568b.

. Tolipova J.O. Biologiyani o ‘qgitishda pedagogik texnologiyalar. Toshkent: Cho‘lpon Publishing
House, 2011. — 160 b.

. Ismoilova Z.K., Maxsudov P.M., Ergashev O.K. Maxsus fanlarni o ‘qitish metodikasi.
Toshkent: Navro‘z, 2019. — 241 b.

10




Module Module name

number Biodiversity
BXXM1106
Course type Semester Number of the
Core module 1 students:
20
Teaching Methods: Requirements for Languages
lecture, practical, group, work, Participation: Uzbek/Russian
others None
Exam Type (Final Grade Composition): ECTS (+Workload
Individual presentation of poster (30%) in hrs)
Group work presentation (30%) 6 (90 hours in class
Written/Oral exam (40%), 60 minutes +90 hours self-study
(180 hours)
Module Coordinator Semester weekly
Associate Professor Pardayev Sh. hours:
6 hours

Additional Instructor Involved
Toshov H.M

Description of the Syllabus

This module advances beyond descriptive biology to focus on the mechanisms of
diversification and extinction in the Anthropocene. It integrates evolutionary theory, molecular
phylogenetics, and conservation biology to address complex ecosystem dynamics. Students will
engage in the critical synthesis of genomic and ecological data to solve urgent conservation
challenges in unfamiliar habitats, while navigating the ethical complexities of bioprospecting
and international environmental governance.

Module Learning Outcomes

1. Demonstrate knowledge of fundamental biodiversity concepts by defining biodiversity,
identifying its main components (species, genetic, and ecosystem diversity), and recognizing
examples of species at risk of extinction due to habitat destruction.

2. Explain the importance of biodiversity for ecosystem stability and human well-being by
describing its role in ecosystem services such as pollination, water purification, and climate
regulation, and interpreting the consequences of biodiversity loss for human health and the
global economy.

3. Apply biodiversity concepts to real-world contexts by analyzing conservation strategies,
identifying biodiversity hotspots, and selecting effective methods for protecting endangered
species in specific ecosystems.

4. Analyze biodiversity loss by examining its causes and impacts, breaking down key factors
such as habitat destruction, pollution, and invasive species, and assessing the effectiveness of
different conservation approaches.

5. Synthesize biodiversity knowledge to design innovative conservation and restoration solutions
by developing region-specific conservation programs and creating ecosystem restoration plans
that integrate species reintroduction and habitat rehabilitation.

6. Evaluate biodiversity conservation efforts by assessing the effectiveness of policies and
strategies at local, national, and global levels, judging conservation outcomes using ecological
data, and critiquing ethical considerations such as the use of genetic modification in
conservation practices.

11




Core readings
" Wilson E.O. Biodiversity. Washington, DC: National Academy Press, 1988. — 521 p.
Gaston K.J., Spicer J.I. Biodiversity: An Introduction. 2nd ed. Oxford: Blackwell Publishing,
2004. - 191 p.
Primack R.B. Essentials of Conservation Biology. 6th ed. Sunderland: Sinauer Associates,
2014. - 603 p.
Magurran A.E. Measuring Biological Diversity. Oxford: Blackwell Publishing, 2004. — 256 p.
Ismoilova Z.K., Akimova O.B., Utkina S.N. Kasbiy ta’lim metodikasi. Toshkent: Navro‘z,
2020.—-547 b.
Qodirov B.K., Niyozov S.R. Biologiya va ekologiya fanlari rivojlanishining dolzarb
masalalari. Toshkent: Fan, 2016. — 298 b.
Karimov U.K., Alimov A.A. Ekologiya va biologik xilma-xillik asoslari. Toshkent: University
Press, 2014. — 320 b.
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Module name
Scientific pedagogical work and qualification practice

Course type Semester Number of the
Scientific activity 1-4 students:
20
Types of exams (Final grade composition) ECTS (+Workload in
hrs)
Evaluation is conducted through the submission of required regulatory 2/2/6/10 (300 hours
and normative documentation, complemented by an oral examination self-study (600 hours)
(question-and-answer format).

Module Description:

This module focuses on the comprehensive study and critical analysis of regulatory and normative
documents governing biology education at the master’s level. Students will master official
documentation standards, including State Educational Standards (DTS) for the 70510100 Biology
Master’s program, and become familiar with biology curricula and master’s-level working study
plans. The module includes practical work with model (standard) course syllabi and the
development of customized working syllabi for master’s biology programs, ensuring alignment
with qualification requirements, research orientation, and national educational standards.

Learning outcomes

1. Critically analyze and synthesize regulatory and normative documents (State Educational
Standards — DTS, model curricula, academic plans), applying them to the design and
improvement of master’s-level biology education.

2. Evaluate, justify, and correctly apply official documentation standards and formats in the
preparation of academic, pedagogical, and research-related materials within higher biological
education.

3. Independently design, adapt, and optimize working course syllabi for master’s biology
programs by integrating DTS requirements, research-based content, innovative teaching
methods, and outcomes of scientific research.

4. Demonstrate professional pedagogical and academic responsibility through critical review,
refinement, and strategic alignment of course syllabi and teaching practices to enhance
learning quality, research integration, and compliance with national education standards.

Module content
1.  Examination of general principles and classifications of regulatory and normative documents
relevant to master’s-level biology education.
2. Mastery of official formats and documentation standards for preparing regulatory documents;
familiarization with biology master’s curricula and working study plans.
3. Detailed analysis of State Educational Standards (DTS) for the 70510100 Biology Master’s
program, including qualification requirements and expected research competencies.
4.  Practical work with model (standard) course syllabi for biological disciplines at the master’s
level.
5. Development of working course syllabi for master’s biology programs based on model
curricula and research-oriented learning outcomes.
6. Review, evaluation, and critical analysis of approved working course syllabi in biology, with
a focus on quality assurance and alignment with educational standards.
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Module name
Scientific research work, preparation and defense of master's thesis

Course type Semester Number of the
Scientific activity 1-4 students:
20
Types of exams (Final grade composition) ECTS (+Workload in
hrs)
Evaluation is conducted through the submission of required regulatory 4/8/8/20 (840 hours
and normative documentation, complemented by an oral examination self-study (1200
(question-and-answer format). hours)

Module Description:

This module equips Master’s students in Biology (70510100) with advanced skills in planning,
organizing, and managing their personal research projects. Students critically justify their
dissertation topics, define research objects, subjects, aims, objectives, and key research problems,
and formulate testable hypotheses. Emphasis is placed on independent research planning,
systematic literature review, and professional responsibility, ensuring alignment with academic
standards and ethical research practices specific to biological sciences.

Learning outcomes

Critically evaluate and justify a dissertation topic in biology, demonstrating its academic novelty,
scientific significance, and practical relevance within contemporary biological research.
Independently develop a structured personal research plan, clearly defining the research object,
subject, aim, objectives, and key scientific problems relevant to the chosen field of biology.
Formulate, substantiate, and critically assess research hypotheses, integrating evidence from
current scientific literature, experimental data, and biological theory to guide the research
methodology.

Apply principles of academic integrity, research ethics, and professional responsibility by
systematically planning, organizing, implementing, and reviewing all stages of the master’s
research, including data collection, analysis, interpretation, and thesis defense.

1.

(98]

Module content
Introduction to Master’s degree regulations and requirements for personal research planning in
biology.
Principles and methodology for creating a structured personal research plan in biological
sciences.
Justification of the dissertation topic with academic and practical relevance in biology.
Identification and definition of research object, subject, aims, objectives, and main research
problems specific to biological research.
Formulation of research hypotheses and strategies for addressing them in biological
investigations.
Literature review: collecting, organizing, and categorizing sources relevant to the biological
research topic.
Integration of personal research tasks into a comprehensive and coherent research plan for the
Master’s dissertation in biology.

14




2nd Semester

Summer/Winter Term
2024/2025



Module Module Namg:
Plant Introduction

Number:

OSIM1206
Course Type:Core Semester: 2 Number szt(l)le students:
Lec;:l;;:gh“rlagctl:\i/c[:;hsz(slssi:ons Prerequisites for Languages:
P ’ Participation: None Uzbek/Russian
group work, etc.

Exam Type (Final Assessment Structure): :lilg;f S (+Workload in

Individual presentation of a poster (30%)

Group work presentation (30%) 6 (90 hours in class +90
Written/Oral Exam (40%), 60 minutes hours self-study (180
hours)
Module Coordinator: Associate Professor Esanov H.K. Weekly Contact Hours

per Semester: 6

Additional Instructors Involved: Not specified

Course Objectives:

This module focuses on the advanced theoretical and practical frameworks of plant acclimatization and
the strategic management of plant genetic resources. It emphasizes the critical evaluation of
physiological and genetic responses of plants to new environments and the synthesis of introduction
strategies aimed at biodiversity enrichment and food security. Students will solve complex problems
related to invasive species risks in unfamiliar ecosystems and demonstrate professional responsibility
regarding biosecurity and the ethical use of global plant wealth

Module Learning Outcomes

1. Explain the bio-ecological characteristics of plants from different climatic zones and describe
the main stages and methods of plant introduction.

2. Distinguish between trees, shrubs, and herbaceous plants based on their bio-ecological traits
and explain their adaptation mechanisms in new climatic and soil conditions.

3. Apply appropriate methods for the maintenance, propagation, and acclimatization of
introduced plants under diverse environmental conditions.

4. Analyze growth and development processes of introduced plants and interpret research data
related to climatic adaptation and ornamental plant introduction.

5. Design plant introduction plans by selecting suitable areas, choosing effective planting and
propagation methods, and forecasting plant growth and development outcomes.

6. Evaluate the role of botanical gardens in plant introduction and conservation, and assess the
influence of internal and external environmental factors on the success of introduced plants
based on geo-ecological conditions.

Core readings
1. Yoziev L.X. "Experience of Introducing Woody Plants in Southern Uzbekistan." Tashkent,
2001, 211 pages.
2. Viktorov V.P., ChernyaevaYe.V. "Plant Introduction." Prometey, Moscow, 2013, 152 pages.
3. Islomov B.S., Hasanov M.A. "Plant Introduction." Samarkand State University Publishing,
2022, 324 pages.
4. Yoziyev L.H., SamatovaSh.A. "Ornamental Plants." Qarshi: "Science and Education"
Publishing, 2022, 210 pages.
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Module
Number: Module Name: Biostatistics
BSTMT120
6
Number of the
Course Type:Core Semester:2 students:20
Lec;:l;;:gh;rlagcx;hsz(slssibns Prerequisites for Languages:
’ ’ Participation: None Uzbek/Russian
group work, etc.
Exam Type (Final Assessment Structure): fllrcs;r S (+Workload in
Individual presentation of a poster (30%) )
Group work presentation (30%) 6 (90 hours in class +90
Written/Oral Exam (40%), 60 minutes hours self-study (180
hours)
Module Coordinator: Associate dotsent Rashidov.N. E Weekly Contact Hours
per Semester:6

Additional Instructors Involved: Not specified

Syllabus

This module provides an advanced framework for the statistical architecture of biological research. It
focuses on the critical synthesis of complex datasets through stochastic modeling, multivariate analysis,
and experimental design. Students will develop skills for independent problem-solving in unfamiliar
data environments, such as high-throughput genomics or large-scale ecological monitoring. The course
emphasizes ethical decision-making in data reporting ensuring academic integrity and the objective
interpretation of biological significance versus statistical probability.,

Module Learning Outcomes

1.

2.

Define key biostatistical terms and formulas, describe the processes of collecting, processing,
and analyzing statistical data, and identify basic statistical tests and their applications.
Explain the application of statistical methods to biological processes, interpret probabilities
and statistical conclusions, and analyze research findings effectively.

Utilize statistical techniques for biological and medical data analysis, perform calculations
using computer software, and create graphs and diagrams to represent data.

Conduct in-depth analysis of experimental and observational results, determine correlations
between variables, and compare different statistical methods.

Develop independent statistical research plans, construct statistical models for biological
problems, summarize research outcomes, and prepare scientific reports.

Evaluate the efficiency of statistical methods, assess the scientific significance of results, and
make informed decisions based on biostatistical conclusions.

—

Core readings
Chap T.LF. introductory Biostatistics. Published by John&Sons.2003. pp. 551.
Robert R. Sokal and F. James Rohlf. Introduction to Biostatistics. Dover Publications. Inc.
NewYork. 2009 y
Abdushukurov A.A. Probability theory and mathematical statistics. University, 2010, 164
pages..
Dmitriev E.A. Mathematical statistics and pochvovedenii. M. LIBROCOM, 2009..
Meshalkina Yu.L., Vasenev LI., Kuzyakova I.F., Romanenko V.A. Geostatistics and geology
and ecology. Moscow 2010
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Module Module name
number Innovative pedagogical technologies
1PT2202
Type of course Semester/Rotation Number of the students:
Elective subjects 2 10
Teaching methods Prerequisites for Language
Lecture, excursions, group work, Participation: None Uzbek/Russian
keys-stady etc.
Type of examination(Final Grade Composition) ECTS (+Workload in
Individual presentation of poster (30%) hrs)
Group work presentation (30%) 2 (30 hours in class +30
Written/Oral exam (40%) hours self-study (60
hours)
Module coordinator Semester week hours:
Prof.Dr. Sh.Sh. Olimov 2

Additional teacher involved:
Docent B.B. Juraev

Syllabus

This module explores advanced pedagogical technologies and evidence-based instructional
innovations used in higher education and professional training. The course focuses on the critical
analysis, design, and implementation of learner-centered, technology-enhanced, and data-informed
teaching models. Particular emphasis is placed on the adaptive use of digital platforms, artificial
intelligence—supported instruction, and inclusive learning environments. Students will address complex
pedagogical challenges in unfamiliar educational contexts and demonstrate professional responsibility in
ensuring ethical, equitable, and effective learning processes.

Module Learning Outcomes

1. Identify the scientific foundations of innovative pedagogical technologies, classify their
categories and principles, and recognize the concept and role of innovative pedagogical
technology in the educational process.

2. Explain the significance of developing innovative pedagogical technologies in education,
describe the organization and management of the educational process through technological
means, and interpret how such technologies influence students’ personal and moral
development.

3. Apply pedagogical technologies to effectively organize and manage the learning process,
employ technological approaches to achieve educational objectives in accordance with
pedagogical technology principles, and plan pedagogical activities and lesson objectives using
technological tools.

4. Analyze the influence of pedagogical technologies on the structure and management of the
learning process, differentiate among pedagogical approaches to identify suitable
technological means, and assess their impact on students’ moral and ethical development.

5. Design pedagogical plans that integrate innovative pedagogical technologies to achieve
defined educational goals, develop strategies for incorporating technological approaches into
lesson planning, and propose methods for aligning educational objectives with innovative
pedagogical technologies.

6. Evaluate innovative pedagogical technologies for enhancing educational effectiveness,
construct models for their efficient use in teaching practice, and formulate comprehensive
strategies for implementing pedagogical technologies in accordance with educational
technology principles.

18




Core readings

1. Muslimov N.A., Usmonboeva M.H., Sayfurov D.M., Turaev A.B. Innovative
Educational Technologies. — Tashkent: 2015. — 208 pages.

2. Ishmuhammedov R., Abduqodirov A., Pardaev A. Innovative Technologies in
Education and Training. — Tashkent: Science and Technologies, 2010.

3. Azizxo ‘jaeva N.N. Pedagogical Technology and Pedagogical Mastery. — Tashkent:
TDPU, 2013.

4. OlimovSh.Sh., Durdiyev D.Q. Pedagogical Technologies. “Sadriddin Salim Bukhari”
Durdona Publishing, 2019.
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Module Module name
number Pedagogical competence and creativity
PKvK2202
Type of course Semester/Rotation Number of the students:
Elective subjects 2 10
Teaching methods Prerequisites for Language
Lecture, excursions, group work, attendance Uzbek/Russian
keys-stady etc. None
Type of examination(Final Grade Composition) ECTS (+Workload in
hrs)
Individual presentation of poster (30%) 2 (30 hours in class +30
Group work presentation (30%) hours self-study (60
Written/Oral exam (40%) hours)
Module coordinator Semester week hours:
Prof.Dr. Sh.Sh. Olimov 2

Additional teacher involved:
Docent B.B. Juraev

Syllabus

This module examines the development of advanced pedagogical competence through
creative and reflective teaching practice in higher education. The course emphasizes the
integration of pedagogical knowledge, professional identity, and creative thinking in
instructional design and classroom interaction. Special attention is given to fostering
pedagogical originality, adaptive expertise, and innovation in response to complex and
unpredictable educational situations. Students will demonstrate professional responsibility in
cultivating inclusive, learner-centered, and ethically grounded teaching practices.

Module Learning Outcomes

1. Identify the importance of professional competence, pedagogical reputation, and effective
pedagogical communication, and recognize the conditions necessary for the development of
pedagogical abilities.

2. Explain the role of professional competence in teaching practice, describe the concept of an
Individual Development Program and teacher self-assessment models, and interpret barriers
that limit the development of teachers’ creative potential.

3. Apply strategies for building pedagogical experience and resolving conflicts constructively,
implement self-improvement, self-analysis, and self-assessment techniques in pedagogical
practice, and employ effective methods to foster creativity in teachers and students.

4. Analyze pedagogical communication by distinguishing effective and ineffective techniques,
examining factors influencing pedagogical creativity, and assessing the effectiveness of
various teacher self-improvement models.

5. Design individualized professional development programs, develop innovative strategies to
enhance teachers’ creative potential, and propose solutions to overcome obstacles to creativity
in pedagogical practice.

6. Evaluate self-assessment and self-improvement models in teaching, construct methods for
measuring teachers’ creative potential, and formulate new approaches to strengthen
pedagogical creativity and problem-solving skills.

20




Core readings
1. Axmedova M.T. Pedagogical Competence. Methodological Manual. — T.: BROK CLASS
SERVIS, 2016. — 84 pages.
2. Sh.Sh. Olimov, Sh.Kh. Samiyeva, J.A. Qarshiyev. Technology of Organizing Innovative-
Pedagogical Activity: Textbook / Bukhara: Durdona, 2022. — 142 pages.
3. SamiyevaSh.Kh., Narzulloyeva F.F. Creative Thinking [Text]: Textbook / Sh.Kh. Samiyeva,
F.F. Narzulloyeva. — Bukhara: Bukhara Hamd Print, 2023. — 184 pages.
4. Bermus A.G. Problems and Prospects of Implementing the Competency-Based Approach in
Education //  Online Journal "Eidos". — 2005. —  September 10. —
http://www.eidos.ru/journal/2005/0910-12.htm
5. Ilyin E.P. Psychology of Creativity, Creativity, and Giftedness. St. Petersburg: Piter, 2009.
6. Markova A.K. Psychology of Professionalism. — M.: Znanie, 1996.
7. Muslimov N.A., N. Karimova. Technology of Forming Practical Competence of Vocational
Education Teachers. — T.: "Igtisodiyot" Publishing House, 2012.
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Module Module name

number Teriology

TEL2202

Course type Semestr Number of the

Elective module 2 students:
10
Teaching methods: Prerequisites for attendance Languages
Lecture, practice, group work, None Uzbek/Russian
etc

Type of examination (Final Grade Composition)
Individual presentation of poster (30%)

Group work presentation (30%)
Written/Oral exam (40%)

ECTS (+Workload in
hrs)

2 (30 hours in class
+30 hours self-study
(60 hours)

Module coordinator
Assos. Profes: TuraevM.M.

Semester week hours:
2

Additional teacher involved:
Assos. Profes. Toshev H.M.

Syllabus/Description of what will be done

This module offers an advanced study of mammalian biology, focusing on the synthesis of
evolutionary, physiological, and ecological data. It emphasizes independent problem-solving in
unfamiliar contexts, such as managing mammal populations in fragmented landscapes or
assessing zoonotic risks in changing environments. Students will critically evaluate modern
monitoring technologies and demonstrate professional ethical responsibility in wildlife

conservation and the management of mammal-human conflicts.

Module Learning Outcomes

1. Describe the evolutionary origins and phylogenetic relationships of mammals, explain the
principles of systematic classification and nomenclature, and identify distinguishing
characteristics of mammalian taxonomic orders using representative species and their

morphological and anatomical features.

2. Explain the scientific principles underlying species interconnections within faunal
communities, recognize evolutionary developmental stages as reflected in ontogeny, and
interpret the scientific and practical significance of mammals in natural ecosystems.

3. Apply theoretical zoological concepts to practical problems, assess the ecological and
anthropogenic importance of mammalian species, including their role in regulating disease
vectors and parasites, and implement international conservation protocols and collaborative

conservation measures.

4. Analyze the contribution of mammalian species to biodiversity maintenance, evaluate the
effects of biotic and abiotic factors on ecological communities, organize conservation
strategies, and establish breeding programs for threatened and endangered species.

5. Synthesize knowledge by examining adaptive morphological traits in relation to habitat
requirements, analyzing the functional relationships among locomotory, nutritional, and
defensive adaptations, determining the organizational principles of major physiological

systems, and integrating data to define species’ ecological niches.

6. Evaluate the scientific and practical importance of mammalian species within their geographic
distribution ranges, identify factors contributing to population decline, develop management
solutions, and assess the role of mammals in natural ecosystems, economic systems, and

human well-being.
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Core readings

. Bogdanov, O.P. (1993). Fauna of Uzbekistan (Vertebrates). Uzbekistan Publishing House,

Tashkent. 224 pp.
. Zokhidov, T.Z. (1967). Encyclopedia of Zoology (Mammals). FAN Publishing House.
. Red Book of Uzbekistan. (2019). Chinor ENK, Tashkent. 392 pp.
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Module Module name

number Ornithology
ORT 2202
Type of course Semester/rotation Number of the
Elective module 2 students:
10
Teaching methods: Prerequisites for Languages
Lecture, practice, group work, attendance Uzbek/Russian
etc. None
Type of examination (Final Grade Composition) ECTS (+Workload in
Individual presentation of poster (30%) hrs)
Group work presentation (30%) 2 (30 hours in class
Written/Oral exam (40%) +30 hours self-study
(60 hours)
Module coordinator Semester week hours:
Assos.profes. Turaev M.M. 2
Additional teacher involved:
Assos.profes. Toshov H.M.

Syllabus/Description of what will be done

This module provides an advanced and integrative study of bird biology, focusing on evolutionary
diversity, functional morphology, behavior, ecology, and conservation. The course emphasizes the
critical analysis of ornithological research data and the application of modem field and analytical
methods to study avian populations in changing environments. Students will address complex problems
related to habitat fragmentation, migration disruption, and species decline, and demonstrate professional
responsibility in biodiversity conservation and wildlife management.

Module Learning Outcomes

1. Describe the evolutionary origins of birds, including species interbreeding and habitat
adaptation, explain the principles of avian systematics and nomenclature, and analyze
distinguishing characteristics of bird categories using external and internal morphology.

2. Explain the scientific basis of interspecific relationships and unity within fauna, recognize

stages of evolutionary progress and their manifestations in avian ontogenesis, and interpret the
ecological and practical significance of birds in natural ecosystems and biotopes.

3. Assess the ecological and societal roles of birds, evaluate their impact on regulating

populations of disease-spreading and parasitic species, and implement principles of
international cooperation in bird protection.

Analyze the contribution of bird species to biodiversity conservation, evaluate the influence of
biotic and abiotic factors in biocenoses, organize bird protection measures, and establish
breeding programs for rare and threatened species.

5. Synthesize knowledge of avian morphology by examining adaptations to habitat, analyzing

the structure and function of flight, nutrition, and defensive organs, determine the organization
of respiratory, circulatory, excretory, and sensory systems, and integrate ecological data to
define species’ roles in biocenoses.

6. Evaluate the scientific and practical significance of bird species within their distribution

ranges, identify key factors leading to population declines, develop management solutions,
and assess the importance of birds in ecosystems, national economy, and human life.

W

Core readings
Ilyichev V.D., Kartashev N.N., Shilov [.A. General ornithology. Ed. Higher School, M. 1982. -
464 p.
Kholboev F.R., Toraev M.M. etc.Ornithology: a textbook for students of a higher educational
institution. "Demal" OK. publishing house, Tashkent, 2024. -210p.
The Red Book of Uzbekistan. "Maple ENK". Tashkent. 2019. -392p.
Birds of Uzbekistan. Vol. 1,2,3. — T.: Science, 1987-1995 - 450 p.
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Module Module name
number Plant cell physiology
O'HF2304
Type of course Semester/rotation Number of the
Elective module 2 students:
5
Teaching methods: Prerequisites for attendance Language
Lecture, practice, group work, None Uzbek/Russian
etc.
Typeof examination (Final Grade Composition) ECTS (+Workload in
Individual presentation of poster (30%) hrs)
Group work presentation (30%) 2 (30 hours in class
Written/Oral exam (40%), 60 minutes +30 hours self-study
(60 hours)
Module coordinator Semester week hours:
Assos.profes. Teshayeva.D.R. 2

Additional teacher involved:
Professor Xolliyev.A.E.

Syllabus/Description of what will be done

This module focuses on the advanced molecular mechanisms governing plant cellular functions,
including bioenergetics, signal transduction, and metabolic regulation. It emphasizes the critical
synthesis of research data related to cellular responses to environmental stressors and the independent
solving of physiological problems in unfamiliar or extreme conditions. Students will evaluate the ethical
implications of cellular engineering and demonstrate professional responsibility in applying plant
physiological principles to biotechnology and sustainable agriculture.

Module Learning Outcomes

1. Recall key terminology and concepts in plant cell physiology, including organelles, their
functions, and main physiological processes and laws.

2. Explain the interrelation of cellular processes, energy exchange, metabolism, and how cell
functions adapt to environmental changes.

3. Demonstrate physiological methods in laboratory experiments, evaluate cellular activity using
microscopic and analytical techniques, and interpret experimental results.

4. Differentiate stages of physiological processes, compare experimental outcomes, and
investigate cellular responses under stress conditions.

5. Produce scientific conclusions on cell physiology, design research projects, and apply
comprehensive knowledge in laboratory practice.

6. Assess the physiological state of cells, determine the effectiveness of experimental methods,
and evaluate external factors’ effects on cellular activity.

Core readings
1.Biknazarov B.O. Plant physiology. - “Communicator” 2009. -536 pages.
2.Pavlov V.V. Plant physiology. 1989, 464 pages.
3.Kholliyev A.E. Plant physiology. Bukhara, 2021 403 pages
4.Abdullaeva R. A. et al. Practical exercises in plant physiology. UzMU, 2002
5.Kho’jayev J.Kh. Plant physiology. Samarkand. 1993.
6.Kholliyev A.E. “Laboratory exercises in plant physiology” textbook Bukhara, 2023 92 pages
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Module Module name
number Ecological physiology of plants
O’EF2304
Type of course Semester/rotation Number of the
Elective module 2 students:
5
Teaching methods: Prerequisites for attendance Language
Lecture, practice, group work, None Uzbek/Russian
etc.
Type of examination (Final Grade Composition) ECTS (+Workload in
Individual presentation of poster (30%) hrs)
Group work presentation (30%) 2 (30 hours in class
Written/Oral exam (40%), 60 minutes +30 hours self-study
(60 hours)
Module coordinator Semester week hours:
Assos.profes. Teshayeva.D.R. 2

Additional teacher involved:
Professor Xolliyev.A.E.

Syllabus/Description of what will be done

This module examines the physiological mechanisms that enable plants to survive, adapt,
and function across diverse and changing ecological environments. The course integrates plant
physiology with ecological theory to analyze how plants respond to abiotic and biotic stressors
such as drought, temperature extremes, salinity, nutrient limitation, and competition. Emphasis
is placed on interpreting physiological processes at molecular, cellular, and whole-plant levels
in natural and disturbed ecosystems. Students will address complex ecological problems related
to plant resilience, ecosystem productivity, and climate change adaptation, demonstrating
professional and ethical responsibility in environmental research and management.

Module Learning Outcomes

1. Identify and describe the structure and functions of plant cell organelles, including the cell
wall, cytoplasm, vacuole, plastids, mitochondria, ribosomes, peroxisomes, lysosomes,
endoplasmic reticulum, and Golgi apparatus.
Explain physiological processes such as root pressure, guttation, and transpiration, including
their quantitative indicators and types.

2. Understand the synthesis of amino acids and the nitrogen cycle in plants.
Explain the role of sulfur and phosphorus in plant metabolism, detailing their sources and
biochemical mechanisms.
Discuss mineral nutrition, ion absorption mechanisms, and the significance of membrane
structures in transport and compartmentation.
Interpret the structure and function of the photosynthetic apparatus and pigments, and their
ecological importance.

3. Apply knowledge of plant physiological processes to explain their interrelationships and
responses to environmental factors.
Differentiate between changes in physiological activities under varying external conditions.

4. Perform measurements and experiments such as determining osmotic pressure, leaf surface
area, stomatal opening, and water exchange.
Analyze chlorophyll content and isolate pigments using laboratory techniques.
Investigate physiological parameters through observation and experimentation.

5. Integrate understanding of photosynthesis ecology to propose strategies for enhancing plant
disease resistance and improving water transport mechanisms.
Design approaches to strengthen physiological processes for plant resilience.
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6. Evaluate plant tolerance to environmental stresses such as drought, salinity, gases, and heat.
Assess the role of nitrogen and other factors in plant life and stress responses.

Core readings
1.Biknazarov B.O. Plant physiology. - “Communicator” 2009. -536 pages.
2.Pavlov V.V. Plant physiology. 1989, 464 pages.
3.Kholliyev A.E. Plant physiology. Bukhara, 2021 403 pages
4.Abdullaeva R. A. et al. Practical exercises in plant physiology. UzMU, 2002
5.Kho’jayev J.Kh. Plant physiology. Samarkand. 1993.
6.Kholliyev A.E. “Laboratory exercises in plant physiology” textbook Bukhara, 2023 92 pages
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Module Module Name:

number:
—— Phytocenology
Course Type: Elective Semester: 2 Student Enrollment
Size: 10
Teaching Methods: Lectures, Prerequisites for Languages:
practical sessions, group work, Participation: None Uzbek/Russian
etc.
Assessment Type (Final Grade Composition): ECTS (Workload in
Individual poster presentation: 30% hours):
Group work presentation: 30% 4 ECTS (60 hours of
Written/Oral exam: 40% (60 minutes) class time + 60 hours
of self-study = 120
hours total)
Module Coordinator: Professor Esanov H.K. Weekly Semester
hours: 4

Additional Teaching Involvement: None

Module Objectives and Description:

This module focuses on the advanced structural and dynamic analysis of plant communities
(phytocenoses). It emphasizes the critical synthesis of vegetation classification systems and the
application of community assembly rules to solve ecological challenges. Students will engage
in independent problem-solving in unfamiliar or degraded landscapes, evaluating the ethical
implications of land-use changes and demonstrating professional responsibility in the
restoration and management of complex plant ecosystems.

Learning Outcomes:

1. Explain the structural organization and distribution of plant life, specifically identifying the
hierarchy of plant formations, the functional dynamics of plant associations, and the
systematic classification of global plant cover.

2. Describe the mechanisms of vegetation development, demonstrating a thorough understanding
of florogenesis and phytocenogenesis, the concept of the climax community, and the
principles of dominance within ecological-floristic classifications.

3. Apply field research techniques to vegetation studies, identifying dominant species within
specific plant communities and accurately categorizing various types of plant cover in diverse
natural environments.

4. Analyze the internal dynamics of phytocenoses, breaking down plant associations and
formations into their component life forms and conducting in-depth analyses of how these
structures interact with their specific habitats.

5. Synthesize ecological data into experimental research, designing and carrying out creative
activities or experiments based on cenopopulation knowledge to draw evidence-based
conclusions regarding vegetation stability and change.

6. Evaluate vegetation health and community diversity, assessing species richness within plant
communities and judging the intensity of ecological and anthropogenic impacts on the long-
term survival of cenopopulations.

Core readings
1. Pratov O., Shamsuvaliyeva L., Sulaymonov E., et al. Botany (Morphology, Anatomy,
Systematics, Geobotany). Tashkent: "Ta'lim Publishing," 2010. - 288 pages.
2. T.A. Rabotnov. Phytocenology. Moscow, 1992. - 128 pages.
3. Tikhomirov V.N. Geobotany. Minsk, 2006. - 188 pages.
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Module number: Module name:

0GG2204 Plant Geography
Course type: Semester Student volume: 10
Elective course 2

Teaching methods: Prerequisites: Languages:

Lecture, practical, group work, None Uzbek/Russian
etc.
Type of examination (Final grade composition): ECTS (+Workload in
Individual poster presentation (30%) hrs)
Group work presentation (30%) 4(60 hours in class +60
Written/Oral exam (40%), 60 minutes hours self-study (120
hours)

Module coordinator: Weekly semester
Professor Esanov H.K. hours: 4

Additional teachingstaffinvolved:
Associate Professor Atoyeva R.O.

Syllabus/Description of objectives:

This module provides an advanced study of the spatial distribution of plant species and
vegetation types across the Earth, integrating biogeographical theory, ecological processes, and
historical factors. The course emphasizes the analysis of floristic regions, vegetation zonation,
and plant migration patterns in relation to climate, geology, and anthropogenic influence.
Students will critically examine large-scale biogeographical datasets and address complex
problems related to biodiversity patterns, endemism, and ecosystem transformation under
global environmental change, demonstrating professional responsibility in spatial biodiversity
assessment and conservation planning.

Learning Outcomes:

1. Explain the foundations of plant distribution, including the classification of floristic regions,
the origins of cultivated plants, and the characteristics of various life forms, endemic species,
and cosmopolitan taxa.

2. Describe the composition of global flora, demonstrating an understanding of the differences
between eurytopic and stenotopic species and recognizing the unique biological traits that
define species within specific floristic kingdoms.

3. Apply cartographic techniques to botanical data, creating detailed distribution and contour
maps to delineate the specific geographic ranges of individual plant species across global
floristic regions.

4. Analyze regional floristic boundaries and evolutionary elements, examining the distinct
characteristics of desert and mountain flora while evaluating the specific environmental
conditions that lead to the formation of endemics in regions like the Holarctic or Neotropical
zones.

5. Synthesize geographical and botanical data to justify the distribution patterns of species,
drawing integrated conclusions about plant evolution and survival based on their historical and
current geographic ranges.

6. Evaluate species status based on spatial distribution, assessing whether a species is endemic,
cosmopolitan, or adventitious, and judging the value of specific distribution areas in the
context of biodiversity conservation.
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Core readings
1. Tojiboev Sh. Plant Geography. Namangan, 2015, 160 pages.
2. Kamelin V.R. Plant Geography. Saint Petersburg, 2018, 306 pages.
3. Grigoryeva N.M. Plant Geography. Moscow, 2014, 400 pages.
4. Takhtadzhyan A.L. Floristic Regions of the Earth. Leningrad, 1978, 248 pages.
5. Baratov P. et al. Natural Geography of Central Asia. Tashkent: Teacher, 2002, 147 pages.
6. The Red Book of the Republic of Uzbekistan. Tashkent: Chinor ENK, 2009, 335 pages.
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Module Module Name: Entomology

number
ETM2204
Course Type: Elective Semester Student Enrollment:
2 10
Teaching Methods: Prerequisites for Languages:
Lectures, practical sessions, Participation: None Uzbek/Russian
group work, etc.
Type of examination (Final grade composition): ECTS (+Workload in
Assessment Type (Final Grade Composition): hrs)
Individual poster presentation: 30% 4 (60 hours in class +
Group work presentation: 30% 60 hours self-study
Written/Oral exam: 40% (60 minutes) (120 hours)
Module Coordinator: Associate professorAlimova L.X., Semester weekly hour
4

Additional Teaching Involvement: Safarova Z.T.

Syllabus/Module Objectives and Description:

This module provides an advanced framework for the study of insect biology, focusing on
functional morphology, molecular phylogenetics, and the role of insects in global ecosystem
dynamics. It emphasizes the critical synthesis of entomological research to address challenges
such as invasive species and pollinator decline in unfamiliar contexts. Students will evaluate the
socio-economic and ethical implications of insect management and demonstrate professional
responsibility in biosecurity and environmental conservation.

Module Learning Outcomes

1. Explain the structural biology and development of insects, including the detailed external
morphology of body segments, internal organ systems, and the complete life cycles
(metamorphosis) from embryogenesis to the adult stage.

2. Describe functional physiology and environmental adaptation, demonstrating a thorough
understanding of insect nutrition, reproductive cycles, and growth processes, while explaining
how specialized systems allow insects to thrive in diverse ecological niches.

3. Apply taxonomic and laboratory techniques to examine insect anatomy in field and lab
settings, using systematic knowledge to identify species and determine their specific roles
within agricultural or natural ecosystems.

4. Analyze morphological and evolutionary variations by comparing anatomical features across
different insect orders and evaluating how historical evolutionary changes have enabled
modern adaptation and survival.

5. Synthesize research and management strategies by proposing environmentally friendly pest
control methods for agriculture and integrating new technologies to monitor insect migration
or update existing classification systems with new species.

6. Evaluate the ecological impact and methodological validity of entomological practices,
assessing the balance of benefits and harms insects provide to the ecosystem and
identifying/correcting taxonomic errors in current classification data.

Core readings

1. Almatov K.T., AllamuratovSh.1. Physiology of Humans and Animals.Tashkent: UzMU, 2004. —
580 p.

2. Qodirov U.Z. Human Physiology. Textbook for Higher Medical Educational Institutions.
Tashkent: IbnSinoPublishing, 1996.

3. Tkachenko B.I. Normal Human Physiology. Moscow: Meditsina Publishing House, 2005. — 928
p.

4. Almatov K.T., Kakharov B.A. Physiology of the Internal Environment. Textbook. Tashkent:
ToplmageMedia, 2007. — 222 p.
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5. Kuchkarova L.S., QurbanovSh.Q. Physiology of Digestion and Nutrition. Tashkent:
SanoStandart, 2013. — 384 p.
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Module Module Name: Arachnology

number
ARN2204
Course Type: Elective Semester Student Enrollment:
2 15
Teaching Methods: Prerequisites for Languages:
Lectures, practical sessions, Participation: None Uzbek/Russian
group work, etc.
Type of examination (Final grade composition): ECTS (+Workload in
Assessment Type (Final Grade Composition): hrs)
Individual poster presentation: 30% 4 (60 hours in class +
Group work presentation: 30% 60 hours self-study
Written/Oral exam: 40% (60 minutes) (120 hours)
Module Coordinator: Associate professorAlimova L.X Semester weekly hour
4

Additional Teaching Involvement: Bafayeva Z.

Syllabus/Module Objectives and Description:

This module offers an advanced study of arachnid diversity, systematics, physiology,
behavior, and ecological roles across terrestrial ecosystems. The course integrates
morphological, molecular, and ecological approaches to the analysis of spiders, scorpions,
mites, ticks, and related groups. Emphasis is placed on interpreting evolutionary adaptations,
trophic interactions, and population dynamics of arachnids in natural and human-modified
environments. Students will address complex problems related to biodiversity assessment,
biological control, and medically significant species, demonstrating professional and ethical
responsibility in zoological research and ecosystem management.

Module Learning Outcomes

1. Explain the structural biology and development of insects, including the detailed external
morphology of segments and internal organ systems, and the complete life cycles from
embryogenesis to adult stages.

2. Describe the functional physiology and ecological adaptation of insects, demonstrating an
understanding of nutritional, reproductive, and growth processes, and explaining how insects
adapt their biological systems to survive in diverse environmental conditions.

3. Apply taxonomic and laboratory techniques to examine insect anatomy, using systematic
knowledge to identify and classify species and assessing the specific roles insects play within
agricultural and natural ecosystems.

4. Analyze morphological and evolutionary variations, breaking down the anatomical differences
between various insect orders and comparing their ecological adaptations to understand how
evolutionary changes have shaped modern insect diversity.

5. Synthesize integrated management and research strategies by proposing environmentally
friendly methods for pest control and utilizing modern technologies to monitor migrations or
incorporate newly identified species into existing classification systems.

6. Evaluate the ecological impact and management methodologies of insects, judging the balance
of benefits and harms they provide to the ecosystem and assessing the validity of classification
systems to correct taxonomic errors.
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Core readings

. Almatov K.T., AllamuratovSh.I. Physiology of Humans and Animals.Tashkent: UzMU, 2004. —
580 p.

. Qodirov U.Z. Human Physiology. Textbook for Higher Medical Educational Institutions.
Tashkent: IbnSinoPublishing, 1996.

. Tkachenko B.1. Normal Human Physiology. Moscow: Meditsina Publishing House, 2005. — 928
p.

. Almatov K.T., Kakharov B.A. Physiology of the Internal Environment.Textbook. Tashkent:
TopImageMedia, 2007. — 222 p.

. Kuchkarova L.S., QurbanovSh.Q. Physiology of Digestion and Nutrition.Tashkent:
SanoStandart, 2013. — 384 p.
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Module name
Scientific pedagogical work and qualification practice

Course type Semester Number of the
Scientific activity 1-4 students:
20
Types of exams (Final grade composition) ECTS (+Workload in
hrs)
Evaluation is conducted through the submission of required regulatory 2/2/6/10 (300 hours
and normative documentation, complemented by an oral examination self-study (600 hours)
(question-and-answer format).

Module Description:

This module focuses on the comprehensive study and critical analysis of regulatory and normative
documents governing biology education at the master’s level. Students will master official
documentation standards, including State Educational Standards (DTS) for the 70510100 Biology
Master’s program, and become familiar with biology curricula and master’s-level working study
plans. The module includes practical work with model (standard) course syllabi and the
development of customized working syllabi for master’s biology programs, ensuring alignment
with qualification requirements, research orientation, and national educational standards.

Learning outcomes

1. Critically analyze and synthesize regulatory and normative documents (State Educational
Standards — DTS, model curricula, academic plans), applying them to the design and
improvement of master’s-level biology education.

2. Evaluate, justify, and correctly apply official documentation standards and formats in the
preparation of academic, pedagogical, and research-related materials within higher biological
education.

3. Independently design, adapt, and optimize working course syllabi for master’s biology
programs by integrating DTS requirements, research-based content, innovative teaching
methods, and outcomes of scientific research.

4. Demonstrate professional pedagogical and academic responsibility through critical review,
refinement, and strategic alignment of course syllabi and teaching practices to enhance
learning quality, research integration, and compliance with national education standards.

Module content

1. Examination of general principles and classifications of regulatory and normative documents
relevant to master’s-level biology education.

2. Mastery of official formats and documentation standards for preparing regulatory documents;
familiarization with biology master’s curricula and working study plans.

3. Detailed analysis of State Educational Standards (DTS) for the 70510100 Biology Master’s
program, including qualification requirements and expected research competencies.

4. Practical work with model (standard) course syllabi for biological disciplines at the master’s
level.

5. Development of working course syllabi for master’s biology programs based on model
curricula and research-oriented learning outcomes.

6. Review, evaluation, and critical analysis of approved working course syllabi in biology, with a
focus on quality assurance and alignment with educational standards.

35




Module name

Scientific research work, preparation and defense of master's thesis

Course type Semester Number of the
Scientific activity 1-4 students:
20
Types of exams (Final grade composition) ECTS (+Workload in
hrs)
Evaluation is conducted through the submission of required regulatory 4/8/8/20 (840 hours
and normative documentation, complemented by an oral examination self-study (1200
(question-and-answer format). hours)

Module Description:

This module equips Master’s students in Biology (70510100) with advanced skills in planning,
organizing, and managing their personal research projects. Students critically justify their
dissertation topics, define research objects, subjects, aims, objectives, and key research problems,
and formulate testable hypotheses. Emphasis is placed on independent research planning,
systematic literature review, and professional responsibility, ensuring alignment with academic
standards and ethical research practices specific to biological sciences.

Learning outcomes

Critically evaluate and justify a dissertation topic in biology, demonstrating its academic novelty,

scientific significance, and practical relevance within contemporary biological research.

6. Independently develop a structured personal research plan, clearly defining the research object,
subject, aim, objectives, and key scientific problems relevant to the chosen field of biology.

7. Formulate, substantiate, and critically assess research hypotheses, integrating evidence from
current scientific literature, experimental data, and biological theory to guide the research
methodology.

8. Apply principles of academic integrity, research ethics, and professional responsibility by

systematically planning, organizing, implementing, and reviewing all stages of the master’s

research, including data collection, analysis, interpretation, and thesis defense.

Module content

1. Introduction to Master’s degree regulations and requirements for personal research planning in
biology.

2. Principles and methodology for creating a structured personal research plan in biological
sciences.

3. Justification of the dissertation topic with academic and practical relevance in biology.

4. Identification and definition of research object, subject, aims, objectives, and main research
problems specific to biological research.

5. Formulation of research hypotheses and strategies for addressing them in biological
investigations.

6. Literature review: collecting, organizing, and categorizing sources relevant to the biological
research topic.

7. Integration of personal research tasks into a comprehensive and coherent research plan for the
Master’s dissertation in biology.
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Summer/Winter Term
2025/2026



Module Module Name
Number Research Methods in Ichthyology
ITU2304
Course Type: Elective Science Semestr Number of the
3 students:
10
Teaching Methods: Prerequisites for Languages:
Lectures, practical sessions, Participation: None Uzbek/Russian
group work, etc.
Exam Type (Final Assessment Structure): ECTS (+Workload in
Individual presentation of a poster (30%) hrs)
Group work presentation (30%) 4 (60 hours in class
Written/Oral Exam (40%), 60 minutes +60 hours self-study
(120 hours)
Module Coordinator Weekly Contact
Assistant professor. N.A. Shamsiyev 510“1'5 per Semester:

Additional Instructors Involved: Not specified

Syllabus/Description of what will be done

This module provides an advanced methodological framework for aquatic research,
focusing on the synthesis of morphological, molecular, and ecological data in ichthyology. It
emphasizes the design of complex research protocols in unfamiliar aquatic environments,
ranging from deep-water basins to anthropogenically stressed systems. Students will critically
evaluate modern sampling technologies and demonstrate professional ethical responsibility in
animal welfare, biodiversity monitoring, and sustainable fishery management.

Module Learning Outcomes

1. Explain the fundamental principles of ichthyological research, including the systematic
classification of fish species, advanced morphometric techniques, and standardized field
research methods used to study aquatic life.

2. Describe the ecological and population dynamics of ichthyofauna, demonstrating an
understanding of species composition, environmental adaptation, and the biological factors
influencing gender ratios and spawning site selection.

3. Apply practical identification and monitoring techniques to recognize fish species based on
external morphological signs, calculate fish population density, and estimate the initial
productivity of various water bodies through migration monitoring.

4. Analyze energy flows and growth variations within aquatic ecosystems, breaking down the
differences between primary and secondary productivity and identifying the specific
environmental factors that determine the varying growth rates across different fish species.

5. Synthesize biological data for age and reproduction assessment, integrating the study of scales
and bone structures to determine fish age and evaluating the impact of anthropogenic activities
on fish reproduction and annual population dynamics.

6. Evaluate the systematic and morphological characteristics of fish, performing statistical
assessments of plastic and meristic characters and judging the developmental stages and
reproductive readiness of fish across different taxonomic classes.

38




Core readings

1. Kotlyar O.A. Methods of fisheries research on ichthyology. M. 2004. 180 p.

2. Plotnikov G.K., T.Y.Peskova, A.Shkute, A.Pupin, M.Pupins. Fundamentals of ichthyology
is a collection of classical methods of ichthyological research for use in aquaculture. Latvia.
2018. 254 p.

3. Galatdinova I.A. Methods of fisheries research. Saratov, 2016. 43 p.

Module Module Name
Number Liminology
LML2304
Course Type: Elective Science Semester Number of the
3 students:
20
Teaching Methods: Prerequisites for Languages:
Lectures, practical sessions, Participation: None Uzbek/Russian
group work, etc.
Exam Type (Final Assessment Structure): ECTS (+Workload in
Individual presentation of a poster (30%) hrs)
Group work presentation (30%) 4 (60 hours in class
Written/Oral Exam (40%), 60 minutes +60 hours self-study
(120 hours)
Module Coordinator Weekly Contact
Assistant professor Toshov H.M ?0“1'5 per Semester:

Additional Instructors Involved: Not specified

Syllabus/Description of what will be done

This course provides an advanced framework for the study of inland aquatic ecosystems,

integrating physical, chemical, and biological limnology. It focuses on the critical synthesis of
nutrient cycling and energy flow within lentic and lotic systems to solve complex
environmental challenges. Students will design original restoration protocols for degraded
water bodies in unfamiliar contexts and demonstrate professional ethical responsibility in water
resource management and aquatic biodiversity conservation.

Module Learning Outcomes

1.

Explain the fundamental hydrology and productivity of inland waters, including the specific
survival conditions in lakes and reservoirs, water flow dynamics, mixing processes, and the
indicators used to measure biological productivity for fisheries.

Describe the ecological classification and composition of water bodies, demonstrating a
thorough understanding of the bioecological properties of natural and artificial aquatic
environments and how environmental factors influence the population dynamics of aquatic
organisms.

Apply hydrobiological measurement techniques to analyze trends in organism development,
estimate the initial capacity of a water body based on its water content, and theoretically
evaluate the ecological consequences of water mass migration.

Analyze energy flows and biocenosis structures, breaking down primary and secondary
productivity, examining energy cascades (cyclical and transit), and identifying adverse
conditions that threaten underwater ecosystems to develop protection strategies.

Synthesize data on seasonal stratification and human impact, integrating knowledge of
temperature layers (stratification) and their effect on hydrobiocenoses to forecast how human
activities and environmental changes alter inland water interactions.

Evaluate the ecological status of inland water bodies, assessing the distribution of aquatic
organisms across vertical and horizontal layers and utilizing productivity indicators to judge
the overall health and economic potential of diverse aquatic ecosystems.
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Core readings
1.HikmatovF.X.,AytbayevD.P., “Lake science”.Tashkent 2002.152- pages.
2.NikitinA, M..“Lake of Central Asia”.L. Gidrometeoizdat1987. 106-pages.
3.Bliznyak E.B. “Water Research” Rechizdat, 1952.220-pages.

Module Module name
Number Medicinal Plants
DVO’ 2304
Type of course Semester/rotation Number of the
Elective module 3 students:
10
Teaching methods: Prerequisites for Language
Lectures, practical work, group attendance Uzbek/Russian
activities, and more None
Type of examination (Final Grade Composition) ECTS (+Workload in
Individual presentation of poster (30%) hrs)
Group work presentation (30%) 4 (60 hours in class +
Written/Oral exam (40%), 60 minutes 60 hours self-study
(120hours)
Module coordinator Semester week hours
Dr. (DSc), ProfessorH.Q. Esanov 4

Syllabus/Description of what will be done

This module focuses on the advanced phytochemical and pharmacological analysis of

medicinal flora. It emphasizes the synthesis of secondary metabolite pathways and the design of
sustainable cultivation strategies in unfamiliar or stressed environments. Students will critically
evaluate herbal standardization protocols and demonstrate professional ethical responsibility in
bioprospecting, ensuring the conservation of plant genetic resources and compliance with
international biosecurity standards.

Module Learning Outcomes

1.

Explain the latest innovations and chemical properties of medicinal plants, identifying and
classifying species based on their morphological characteristics and therapeutic uses while
applying practical skills to analyze their chemical composition.

Describe the botanical, geographical, and chemical aspects of medicinal flora, demonstrating
an understanding of sustainable cultivation practices and the legal/ecological necessity of
protecting rare and endangered species within the republic.

Apply pharmaceutical and ecological concepts to classify plants by active compounds,
implement sustainable harvesting techniques to prevent overexploitation, and integrate
traditional knowledge into modern pharmaceutical and cosmeceutical applications.

Analyze local flora and biological traits by examining natural distribution areas, assessing raw
material reserves, and planning the acclimatization and cultivation of therapeutic plants to
expand production while preserving biodiversity.

Synthesize harvesting and extraction strategies by designing methods for the collection and
drying of plant materials and integrating knowledge of primary active ingredients to promote
human health through both modern and traditional medicine.

Evaluate the accumulation of bioactive compounds, assessing how physiologically active
chemicals (such as polysaccharides, lipids, terpenoids, and alkaloids) fluctuate during
different phases of plant ontogenesis to ensure high-quality medicinal output.
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Core readings
1. HaydarovK.Kh., KhojimatovK.Kh. "Plants of Uzbekistan". Tashkent, "O'qituvchi", 1992.
2. KholmatovKh.Kh., Kosimov A.l. "Medicinal Plants". Tashkent, "Ibn Sino", 1994.
3. Karimov V., Shomahmudov A. "Herbal Medicine and Its Modern Use in Scientific
Medicine". Tashkent, "Ibn Sino", 1993.
4. KholmatovKh.Kh., AhmedovU.A. "Pharmacognosy". Tashkent, "Ibn Sino", 1995.
5. AhmedovU., Ergashev A., Abzalov A. "Medicinal Plants and Their Cultivation Technology".
Tashkent, 2008.

Module
Number: Module Name:
0'ID2304 Plant Introduction
. Number of the
Course Type: Elective Semester: 3 students: 10
Leczlizghl?agcxz;l;gg:i:ons Prerequisites for Languages:
P ’ Participation: None Uzbek/Russian
group work, etc.
ECTS (+Workload in

Exam Type (Final Assessment Structure):
Individual presentation of a poster (30%)
Group work presentation (30%)

hrs)
4 (60 hours in class +60

Written/Oral Exam (40%), 60 minutes hours self-study (120
hours)
Module Coordinator: Associate Professor Esanov H.K. Weekly Contact Hours

per Semester:4

Additional Instructors Involved: Not specified

Syllabus/Description of what will be done

This module provides an advanced framework for the strategic acclimatization and
management of plant genetic resources. It emphasizes the critical evaluation of adaptive
mechanisms in non-native habitats and the synthesis of introduction protocols for biodiversity
conservation and economic security. Students will solve complex problems related to invasive
risks in unfamiliar ecosystems and demonstrate professional ethical responsibility in the global
exchange of botanical materials.

Module Learning Outcomes

1. Explain core concepts of plant introduction, including the bio-ecological features of plants
from diverse climates, the specific stages of the introduction process, and the fundamental
methods for introducing and propagating alien species.

2. Describe the maintenance and adaptation requirements for introduced plants, distinguishing
between the bio-ecological traits of introduced trees, shrubs, and herbs across varying climatic
and soil conditions.

3. Apply experimental techniques to plant introduction by selecting suitable areas for climatic
adaptation and conducting structured practical activities to maintain species in new
environments.

4. Analyze the growth and development of introduced plants by conducting a comprehensive
analysis of research materials and evaluating the adaptation levels of ornamental plants based
on geographic and environmental features.

5. Design and forecast introduction strategies by developing personal scientific plans, predicting
the future growth trajectories of introduced species, and integrating theoretical knowledge into
organized scientific activities.

6. Evaluate the effectiveness of introduction environments, assessing the role of botanical
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gardens and the impact of internal and external ecological factors to draw conclusions on the
success of plant introduction within specific geo-ecological contexts.

Core readings
1. Yoziev L.X. "Experience of Introducing Woody Plants in Southern Uzbekistan." Tashkent,

2001, 211 pages.
2. Viktorov V.P., ChernyaevaYe.V. "Plant Introduction." Prometey, Moscow, 2013, 152 pages.

3. Islomov B.S., Hasanov M.A. "Plant Introduction." Samarkand State University Publishing,

2022, 324 pages.
4. Yoziyev L.H., SamatovaSh.A. "Ornamental Plants." Qarshi: "Science and Education"

Publishing, 2022, 210 pages.
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Module

Number: Module Name:
O’SF 2304 Plant Stress Physiology
Course Type:Elective module Semester: 3 N;Tg:;tgflt(;le

Lec;:l;;:gh“rlagctl:\i/c[:;hsz(slssi:ons Prerequisites for Languages:

P ’ Participation: None Uzbek/Russian
group work, etc.
ECTS (+Workload in

Exam Type (Final Assessment Structure):
Individual presentation of a poster (30%)
Group work presentation (30%)

hrs)
4 (60 hours in class +60

Written/Oral Exam (40%), 60 minutes hours self-study
(120hours)
Module Coordinator:Professor Xolliyev A.E. Weekly Contact Hours

per Semester:4

Additional Instructors Involved: Not specified

Syllabus/Description of what will be done

This module explores the advanced molecular and biophysical mechanisms of plant
responses to abiotic and biotic stressors. It focuses on the critical synthesis of signal
transduction pathways and the design of stress-tolerance models for crops in the face of global
climate instability. Students will analyze physiological trade-offs in unfamiliar and extreme
environmental contexts, demonstrating professional responsibility in applying stress-physiology
research to sustainable biotechnology and agriculture.

Module Learning Outcomes

1. Critically evaluate the general laws governing plant life activity at the whole-organism level
and apply experimental skills to reveal the molecular basis of physiological processes in
plants.

2. Identify and compare the conditions that determine the organization and development of
biological research at different levels, including subcellular, cellular, organismal, and
biocenotic levels.

3. Analyze and explain the patterns of physiological processes during plant ontogenesis and
adaptation, and propose scientifically grounded approaches to regulate these processes in
order to increase crop productivity.

4. Perform comprehensive analysis of research data related to plant growth and development,
integrating physiological, morphological, and environmental parameters.

5. Independently conduct scientific research on plant growth and development, design and
present individual development plans, and predict growth and developmental outcomes based
on experimental and theoretical data.

6. Assess plant growth conditions considering geoecological characteristics, evaluate the effects
of internal and external environmental factors on plant physiology, and draw evidence-based
scientific conclusions.
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Core readings
1.Khojaev].Plantphysiology.T.: "Labor". 2004.223 p
2.Abdullaev R.A. Asomov D.K. BeknazarovK.O. Safarov K.S. Practical training from plant
physiology. T.: "University" 2004. 196 p.
3.PolevoyV.V.Physiologyrastenius. "VisshayaShkola". 1989. 464 p.
4.Kadyrova D.N. Physiology of growth and development of plants. - T.: 2024. 239 p.
5.Xolliev A.E. Plant physiology. Durdona publishing house. Bukhara, 2021. 403 p.

Module Module name
number Physiology of Plant Growth and Development
O'RF2304
Type of course Semester/rotation Number of the
Elective module 3 students:
5
Teaching methods: Prerequisites for attendance Language
Lecture, practice, group work, None Uzbek / Russian
etc.
Type of examination (Final Grade Composition) ECTS (+Workload in
Individual presentation of poster (30%) hrs)
Group work presentation (30%) 4 (60 hours in class
Written/Oral exam (40%), 60 minutes +60 hours self-study
(120hours)
Module coordinator Semester week hours:
Assos.profes. Teshayeva.D.R. 4

Additional teacher involved:
Professor Xolliyev.A.E.

Syllabus/Description of what will be done

This course provides an advanced analysis of the molecular and hormonal mechanisms
regulating plant ontogeny. It focuses on the critical synthesis of signaling networks that govern
growth, differentiation, and morphogenesis from seed to senescence. Students will engage in
independent problem-solving in unfamiliar developmental contexts, such as space biology or
high-precision vertical farming, while evaluating the ethical implications of growth
manipulation in modern biotechnology.

Module Learning Outcomes

1. Demonstrate comprehensive knowledge of plant cell structure and functions, including the cell
wall, cytoplasm, vacuole, plastids, mitochondria, ribosomes, peroxisomes, lysosomes,
endoplasmic reticulum, and Golgi apparatus.

2. Explain and interpret key physiological processes in plants, such as root pressure,
transpiration, guttation, water transport, the role of microelements, photosynthesis, mineral
nutrition, and energy metabolism.

3. Apply physiological knowledge to establish relationships between plant processes, analyze

changes under environmental factors, and distinguish similarities and differences among

physiological mechanisms.

Analyze plant functions and properties experimentally, including the determination of osmotic

pressure, measurement of leaf surface area, observation of stomatal opening, assessment of

water absorption, and investigation of chlorophyll and other pigments.

5. Synthesize physiological knowledge to propose strategies for increasing plant resistance to
diseases, enhancing water transport mechanisms, and improving efficiency within the
ecological context of photosynthesis.

6. Evaluate plant tolerance and adaptive capacity to drought, salinity, gaseous stress, and high
temperatures, assess the role of nitrogen in plant life, and critically assess the effectiveness of
physiological adaptations.
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Core readings

1.Khojaev].Plantphysiology.T.: "Labor". 2004.223 p

2.Abdullaev R.A. Asomov D.K. BeknazarovK.O. Safarov K.S. Practical training from plant

physiology. T.: "University" 2004. 196 p.

3.PolevoyV.V.Physiologyrastenius. "VisshayaShkola". 1989. 464 p.

4.Kadyrova D.N. Physiology of growth and development of plants. - T.: 2024. 239 p.
5.Xolliev A.E. Plant physiology. Durdona publishing house. Bukhara, 2021. 403 p.
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Module Module name

number Plant Water Relations
0O’SA2306
Course type Semester Number of the
Elective module 3 students:
10
Teaching methods Prerequisites for Languages:
Lecture, practical, group work, participation: Uzbek/Russian
ete. None
Exam Type (Final Grade Structure) ECTS (+Workload in
Individual presentation of poster (30%) hrs)
Group work presentation (30%) 4 (60 hours in class
Written/Oral exam (40%), 60 minutes +60 hours self-study
(120hours)
Module coordinator Semester weekly
Associate Professor Shamsiev N.A. hours 4

Additional teacher involved:
Prof.KholliyevA.E

Syllabus/Description of what will be done

This module focuses on the biophysical and molecular dynamics of water movement within

the Soil-Plant-Atmosphere Continuum (SPAC). It emphasizes the critical synthesis of hydraulic
conductivity, stomatal regulation, and aquaporin function to solve complex plant-water relation
puzzles. Students will design original water-use efficiency (WUE) models for unfamiliar or arid
environments, evaluating the ethical and socio-economic impacts of precision irrigation and
sustainable water management in modern agriculture.

Module Learning Outcomes

1.

Demonstrate knowledge of core biological concepts, distinguish between didactic materials
and teaching methods, and recognize the role of teaching methods as key factors in effective
knowledge transmission.

Explain the differences between a subject curriculum and a working curriculum, describe the
distinctive features of the educational-methodical complex, and interpret the structure of the
technological map and syllabus of a subject.

Apply general pedagogical concepts to solve instructional problems by selecting, linking, and
differentiating appropriate educational technologies, teaching methods, and technological
maps for lectures and practical classes.

Analyze the educational process by distinguishing methods that activate cognitive processes,
discussing problem-based learning technologies, identifying the specific features of didactic
game technology, and assessing students’ knowledge, skills, and competencies in specialized
subjects.

Synthesize innovative teaching approaches by selecting appropriate educational technologies,
eliminating outdated teaching methods, and organizing classes in accordance with the
technological map of education.

Evaluate educational materials and methods by referencing normative educational documents,
assessing the effectiveness of educational technologies, judging the role of methodology in
organizing theoretical and practical classes, and evaluating the significance of problem-based
learning technology in teaching.
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Core readings

1. Xalliyev A.E. Buriyev S.B. Norboyeva U.T. Water exchange in plants. Bukhara State
University, Bukhara-2006.104 p.

2. Mustakimov G.D. Fundamentals of plant physiology and microbiology. —Tashkent:
Teacher, 1995 — 360 p.

3. KhodzhaevZh.Kh. Plant physiology. Samarkand. SamSU edition, 2004 — 218 p.

4. Xalliyev A.E. Plant physiology. Bukhara, 2021. Durdona publishing house, 403 p.
5. Xalliyev A.E., Norboyeva U.T., Jabborov B.I. Water regime of plants. Textbook. -Bukhara,
Kamolat publishing house, 2022.-136 p.
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Module

Module name

number Plant ecology
0O’E2304
Course type Semester Number of the
Elective module 3 students:
10
Teaching methods Prerequisites for Languages:
Lecture, practical, group work, participation: Uzbek/Russian
etc. None

Exam Type (Final Grade Structure) ECTS (+Workload in
Individual presentation of poster (30%) hrs)

Group work presentation (30%) 4 (60 hours in class +60
Written/Oral exam (40%), 60 minutes hours self-study
(120hours)

Module coordinator Semester weekly hours
Associate Professor Shamsiev N.A. 4

Additional teacher involved:
Prof.KholliyevA. E

Syllabus/Description of what will be done

This module provides an advanced exploration of plant-environment interactions, focusing
on functional ecology and ecosystem-level processes. It emphasizes the critical synthesis of
plant trait responses to global environmental changes and the design of ecological models for
biodiversity conservation. Students will solve complex problems in unfamiliar or degraded
habitats, demonstrating professional responsibility in environmental impact assessment and the
sustainable management of global vegetation resources.

Module Learning Outcomes

1. Demonstrate knowledge of water transport in plants via xylem and phloem, heat management
in tissues, and the anatomical structures related to plant protection and rigidity.

2. Explain the processes of water movement, including symplast and apoplast transport, the rise
and fall of water along the stem, and the interrelationship of water and dry matter in plant
tissues.

3. Apply methods to measure leaf surface, transpiration rates, and water content in plant material,
and analyze differences between free and bound water.

4. Analyze the physicochemical properties of water, assess water deficiency in plants, and
evaluate the influence of environmental factors on transpiration.

5. Synthesize knowledge by performing pH testing of water using indicators, interpreting
reactions, and linking experimental observations to plant water relations.

6. Evaluate plant resistance to adverse conditions, compare drought tolerance among species, and
assess the impact of external environmental factors on transpiration processes.

Core readings

1. Xalliyev A.E. Buriyev S.B. Norboyeva U.T. Water exchange in plants. Bukhara State
University, Bukhara-2006.104 p.

2. Mustakimov G.D. Fundamentals of plant physiology and microbiology. —Tashkent:
Teacher, 1995 — 360 p.

3. Xalliyev A.E. Plant physiology. Bukhara, 2021. Durdona publishing house, 403 p.

4. KhodzhaevZh.Kh. Plant physiology. Samarkand. SamSU edition, 2004 — 218 p.
5. Xalliyev A.E., Norboyeva U.T., Jabborov B.I. Water regime of plants. Textbook. -Bukhara,
Kamolat publishing house, 2022.-136 p.
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Module

number: Module Name: Landscape plants
Mo'2304
Type of Coyrse: Elective Semester: 3 Number of Students:10
Science
Teaching Methods: Prerequisites: None Languages:
Lectures, practical sessions, Uzbek / Russian
group work, etc.

Type of Exam (Final Grade Composition): ECTS (+Workload in
Individual Poster Presentation: 30% hours):
Group Work Presentation: 30% 4 (60 hours in class +60
Written/Oral Exam: 40% (60 minutes) hours self-study (120hours)
Module Coordinator: Associate Professor Esanov H.K. Weekly Semester Hours:4

Additional Instructors Involved: None specified

Syllabus/Description of what will be done

This module focuses on the advanced selection, integration, and management of woody
and herbaceous plants in urban and natural landscapes. It emphasizes the critical synthesis of
ecological functions (e.g., carbon sequestration, microclimate regulation) and aesthetic
principles to solve complex urbanization challenges. Students will design original green
infrastructure models for unfamiliar or resource-constrained urban contexts, evaluating the
ethical and socio-environmental impacts of landscape transformation.

Module Learning Outcomes

1. Demonstrate knowledge of the importance and standards of ornamental gardening and care
techniques for ornamental trees, shrubs, and houseplants.

2. Explain the bio-ecological features of introduced trees, shrubs, and flowers and create
compositions using ornamental plants.

3. Apply knowledge of introduced plants to implement ornamental gardening, design gardening
standards, and grow plants under different climatic conditions.

4. Analyze morphological and generative traits of ornamental species, evaluate planting times
and propagation methods, and assess the standards of ornamental gardening.

5. Synthesize knowledge of ornamental plants to engage in creative activities, design gardens
and lawns, and present creative plans or experiments.

6. Evaluate gardens created with ornamental plants, assess the impact of environmental factors
on introduced species, and draw informed conclusions.

Core readings
1. YozievL.Kh., SamatovaSh.A. Landscape plants /Uchebnik/. - Karshi: Naukaiobrazovanie,
2023. - 354 p.
2. Yoziev L.H., Pechenitsyn V.P., AbdinazarovS.Kh., Turgunov M.D. Ozeleneniegorodov
Uzbekistan. Izdatelstvo "Fan", Tashkent. 2020.161 p.
3. Pechenitsyn V.P., Azamov A.A. Shtonda N.I., Esipova T.V. Kulturaozelenenia. Tashkent:
Akula, 2005. 64 p.
4. Molganova N.A., Ovesnov S.A. Decorative dendrology. Perm: Perm, 2021. — 160 p.
5. Komar-Tyomnaya L.D. Decorative fruit plants for greening. Simferopol: "Arial". 2020. - 200

p.
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Module Module name

Number Modern Approaches and Challenges in Botany
BZMM?2304
Type of course Semester/rotation Number of the
Elective subject 3 students:
10
Teaching methods: Prerequisites for Language
Lectures, practical work, group attendance Uzbek/Russian
activities, and more None
Type of examination (Final Grade Composition) ECTS (+Workload in
Individual presentation of poster (30%) hrs)
Group work presentation (30%) 4 (60 hours in class
Written/Oral exam (40%) +60 hours self-study
(120hours)
Module Coordinator: Semester week hours
Dr. (DSc), ProfessorEsanovH.K. 4

Additional teacher involved:

Syllabus/Description of what will be done

This module addresses contemporary methodological approaches and unresolved scientific
challenges in modern botanical research. The course integrates experimental, analytical, and
computational methods used to study plant structure, function, diversity, and evolution.
Emphasis is placed on the critical evaluation of cutting-edge techniques—such as omics
technologies, advanced microscopy, phenotyping platforms, and ecological modeling—and
their application to current problems including climate change impacts, biodiversity loss, and
sustainable plant use. Students will engage with complex botanical questions in unfamiliar
research contexts and demonstrate professional responsibility in scientific inquiry and
environmental stewardship.

Module Learning Outcomes

1. Demonstrate knowledge of modern methods in botany and identify challenges in the field.

2. Explain how to import geographic coordinates into MaxEnt and predict plant distribution
patterns.

3. Apply knowledge of climate change impacts to assess potential effects on plant species.

4. Analyze adaptation conditions of introduced plants and evaluate the use of GIS technologies
in botanical research.

5. Synthesize information from modern methods and critical thinking to develop creative
experimental plans and propose solutions to research problems.

6. Evaluate the future development directions of botany and assess the effectiveness of modern
methods in addressing botanical challenges.

Core readings

. Anderson R.P., Lew D., Peterson A.T. Evaluating predictive models of species’ distributions:
criteria for selecting models // Ecological Modelling. 2003. Vol. 162. P. 211-232.

. Araujo M.B., Pearson R.G., Thuiller W., Erhard M. Validation of species-climate impact
models under climate change // Global Change Biology. 2005. Vol. 1. P. 1504-1513.

. Phillips S.J., Dudic M. Modelling of species distribution with Maxent: new extentions and a
comprehensive evaluation // Ecography. 2008. Vol. 31. P. 161-175.

Olonova M.V., Gudkova P.D., Shomurodov Kh.F., Adilov B.A., Rakhimova N.K.,
Khabibullaev B.Sh., Polvonov F.I. Creation of Species' Bioclimatic Models: Assignments and
Methodological Guidelines for Practical Work. — Tashkent: Institute of Botany, 2021. — 112 p.
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Module Module name
number Bioecology of Vertebrates in the Bukhara Region
BVUHB
2304
Course type Semester Number of the
Elective module 2 students:
10
Teaching methods Prerequisitesforparticipat Languages
Lecture, practical, group work, ion: Uzbek/Russian
etc No
Type of exam (Final grade content) ECTS (+Workload in
IIndividual presentation (30%) hrs)
Presentation of group work (30%) 4 (60 hours in class
Written/Oral exam (40%), 60 minutes +60 hours self-study
(120hours)
Module coordinator Semester weekly hour
Associate professorTuraevM.M. 4

Additional teacher involved:
Associate professorToshov H.M.

Syllabus/Description of what is done

This module provides an advanced ecological study of vertebrate fauna inhabiting the
Bukhara region, integrating zoology, ecology, biogeography, and conservation science. The
course focuses on the structure and functioning of vertebrate communities in desert, semi-
desert, riparian, and anthropogenically transformed ecosystems characteristic of the region.
Emphasis is placed on analyzing species—environment interactions, adaptive strategies, and
population dynamics under arid conditions and increasing human pressure. Students will
address complex regional biodiversity problems and demonstrate professional responsibility in
wildlife conservation, sustainable land use, and ecological monitoring.

Module Learning Outcomes
1. Identify and describe vertebrate species of the Bukhara region, including their habitats,
adaptations, and taxonomic characteristics.
2. Explain morphological, ecological, evolutionary, and ontogenetic features of vertebrates and
their interspecific relationships within ecosystems.
3. Analyze population dynamics of vertebrate species and assess the influence of biotic and
abiotic factors on biodiversity.
4. Interpret the ecological and socio-economic roles of vertebrates in ecosystems and human life.
5. Apply ecological principles to vertebrate conservation, including the management of disease-
spreading and parasitic species.
6. Design and evaluate conservation and breeding strategies for rare and endangered vertebrate
species based on scientific data.

Core readings
1. Bogdanov O.P. Fauna of Uzbekistan (vertebrates). Tashkent, 1993. 224 pp.
2. Zokhidov T.Z. Encyclopedia of Zoology (fish and amphibians, reptiles, birds,
mammals)science publishing house, 1956,1962,1967 p.
3. The Red Book of Uzbekistan. Maple ENK. Tashkent. 2019. 392p.
4.Xolboev F.R., Turaev M.M. Ornithology. University. Toshkent. 2021
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Module Module name
L b3 Bioecology of Red Book Listed Animals
QKKHB2304
Coursetype Semester Number of the
Elective module 3 students:
10
Teaching methods Prerequisitesforparticipat Languages
Lecture, practical, group work, ion: Uzbek/Russian
etc No
Type of exam (Final grade content) ECTS (+Workload in
Individual presentation (30%) hrs)
Presentation of group work (30%) 4 (60 hours in class
Written/Oral exam (40%), 60 minutes +60 hours self-study
(120hours)
Module coordinator Semester weekly hour
Associate professorTuraevM.M. 4

Additional teacher involved:
Associate professorToshev H.M.

Syllabus/Description of what is done

This module provides an advanced analysis of the ecological and biological constraints of
rare and endangered animal species. It focuses on the critical synthesis of population viability
and the design of conservation frameworks for species facing extinction. Students will solve
complex problems in unfamiliar or high-risk environments, evaluating the ethical dilemmas of
wildlife intervention and demonstrating professional responsibility in managing Red Data Book
species according to international standards (e.g., CITES, IUCN).

Module Learning Outcomes

1. Analyze and characterize rare vertebrate species of Uzbekistan, including their taxonomy,

phylogenetic relationships, habitat adaptations, and population dynamics.

2. Describe and evaluate bioecological and morphological traits of vertebrates at the levels of

class, family, and species, relating structure to habitat adaptation and function.

3. Explain evolutionary and ontogenetic processes of vertebrate species and interpret the

scientific basis of faunal unity and interspecific relationships.

4. Assess the ecological, scientific, and practical significance of vertebrates in natural habitats,

including conservation priorities for species listed in the Red Book of Uzbekistan.

5. Apply conservation principles to protect rare and small vertebrate populations, considering the

effects of biotic and abiotic factors and coordinating local, regional, and international
protection efforts.

6. Design, implement, and evaluate conservation and breeding strategies to mitigate population

decline, maintain genetic diversity, and ensure ecosystem stability.

N —

[98)

Core readings
Bogdanov O.P. Fauna of Uzbekistan (vertebrates). Tashkent, 1993. 224 pp.

. Zokhidov T.Z. Encyclopedia of Zoology (fish and amphibians, reptiles, birds,

mammals)science publishing house, 1956,1962,1967 p.
The Red Book of Uzbekistan. Maple ENK. Tashkent. 2019. 392p.
Xolboev F.R., Turaev M.M. Ornithology. University. Toshkent. 2021
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Module Module name

number General Hydrobiology
UGB2304
Course type Semester Number of the
Elective module 3 students:
20
Teaching Methods: Requirements for Languages
lecture, practical, group, work, Participation: Uzbek/Russian
others None
Exam Type (Final Grade Composition): ECTS(+Workloadin
Individual presentation of poster (30%) hrs)
Group work presentation (30%) 4 (60 hours in class
Written/Oral exam (40%), 60 minutes +60 hours self-study
(120 hours)
Module Coordinator Semester weekly
Associate Professor Toshev H.M. hours:
4hours

Additional Instructor Involved
Associate Professor ShamsievN.A.

Description of the Syllabus

This module provides an advanced integrative study of biological processes in freshwater
and marine ecosystems, focusing on the structure, functioning, and dynamics of aquatic
communities. The course examines interactions among aquatic organisms, physical and
chemical properties of water, and ecosystem-level processes regulating productivity and
biodiversity. Emphasis is placed on the critical analysis of hydrobiological data, assessment of
anthropogenic impacts, and the application of modern research methods to aquatic ecosystem
management. Students will address complex environmental problems related to water quality,
ecosystem degradation, and climate-driven hydrological change, demonstrating professional
and ethical responsibility in aquatic research and conservation.

Module Learning Outcomes

1. Identify key terms such as aquatic ecosystems, plankton, trophic levels, eutrophication,
hydrological cycles, and biodiversity, list major types of aquatic ecosystems including
freshwater, marine, and estuarine systems, and recognize the primary physical and chemical
properties of water, including temperature, pH, and dissolved oxygen.

2. Describe how abiotic factors like temperature, salinity, and water currents influence the
distribution of aquatic organisms, examine the role of primary producers such as
phytoplankton in aquatic food webs, and interpret energy flow and trophic relationships within
aquatic ecosystems.

3. Utilize ecological principles to predict the effects of water quality changes, including
increased pollution or temperature shifts, on biodiversity and ecosystem function, implement
knowledge of nutrient cycling and eutrophication to assess freshwater or coastal systems, and
conduct water quality measurements to monitor aquatic ecosystems.

4. Evaluate the structure of aquatic food webs by identifying the roles of producers, consumers,
and decomposers, investigate the effects of human activities such as industrial pollution,
overfishing, and land use changes on biodiversity and ecosystem stability, and compare
freshwater and marine ecosystems to determine the ecological factors shaping their structure
and function.

5. Develop a monitoring plan for an aquatic ecosystem by integrating data on water temperature,
dissolved oxygen, and species abundance, formulate conservation strategies for threatened
habitats that combine ecological, economic, and social considerations, and propose innovative
methods to mitigate the impact of pollution or invasive species.
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6. Assess the effectiveness of conservation strategies including protected areas and sustainable
fishing practices, critique freshwater resource management considering human and ecological
needs, and appraise restoration projects such as wetland or coral reef rehabilitation to
determine their success in improving ecosystem health.

Core readings

. Almatov K.T., Alimov A.F. Hydrobiology: General Principles and Methods. Tashkent:
University Press, 2008. 320 p.

. Zokirov B.G. Inland Water Fauna of Uzbekistan. Tashkent: Fan Publishing House, 1981. 276
p.

. Alimov A.F. Elements of Hydrobiology. St. Petersburg: Nauka, 2000. 384 p.

. Wetzel R.G. Limnology: Lake and River Ecosystems. 3rd ed. San Diego: Academic Press, 2001.
1006 p.

. Dodds W.K., Whiles M.R. Freshwater Ecology: Concepts and Environmental Applications of
Limnology. 3rd ed. London: Elsevier, 2020. 750 p.

. Bekmuratov N.B., Almatov K.T. Aquatic Ecology of Central Asia. Tashkent: University Press,
2015. 290 p.
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Module Module name

number Sanitary Hydrobiology
SGB2304
Course type Semester Number of the
Elective module 3 students:
20
Teaching Methods: Requirements for Languages
lecture, practical, group, work, Participation: Uzbek/Russian
others None
Exam Type (Final Grade Composition): ECTS (+Workload
Individual presentation of poster (30%) in hrs)
Group work presentation (30%) 4 (60 hours in class
Written/Oral exam (40%), 60 minutes +60 hours self-study
(120 hours)
Module Coordinator Semester weekly
Associate Professor Toshov H.M. hours:4hours

Additional Instructor Involved

Associate Professor ShamsiyevN.A.

Description of the Syllabus

Sanitary Hydrobiology is the branch of hydrobiology that focuses on the study of water

quality, its microbial content, and the impacts of aquatic ecosystems on human health. This
field is concerned with understanding how microorganisms, pollutants, and contaminants in
aquatic systems affect both environmental and public health. It is directly related to the field of
environmental health, focusing on water safety and the prevention of diseases linked to water
pollution.

Module Learning Outcomes

1.

Define key terms such as water quality, pathogens, eutrophication, waterborne diseases, and
sanitation, list common waterborne pathogens like E. coli and Salmonella and their associated
diseases, recall the types of contaminants including biological, chemical, and physical, and
identify sources of water pollution such as industrial effluent, agricultural runoff, and
wastewater.

Explain how different pollutants and pathogens affect water quality and human health,
describe the process of eutrophication and its consequences on aquatic ecosystems, interpret
water quality standards and guidelines provided by organizations such as the World Health
Organization, and understand the relationship between human activities, including
industrialization, agriculture, and urbanization, and water contamination.

Apply water quality testing methods, including microbial analysis and chemical assessments,
to evaluate the safety of water sources, use water quality standards to assess and interpret
water samples, implement basic water treatment techniques such as filtration and chlorination
to remove contaminants, and conduct fieldwork to identify potential sources of contamination
and suggest appropriate mitigation measures.

Analyze the relationship between different types of pollutants—chemical, biological, and
physical—and their collective effects on water quality, examine how pollution sources such as
urban runoff and agricultural activities influence waterborne diseases and public health,
analyze data from water quality monitoring to identify trends and determine potential health
risks, and assess the effectiveness of water purification methods in removing specific
contaminants and pathogens.

Synthesize knowledge to design a water quality monitoring plan for a specific water body by
identifying key parameters and potential risks, develop strategies to reduce water
contamination in specific regions by integrating technical and policy-related solutions,

propose a wastewater treatment plan that incorporates current technologies for domestic and
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industrial pollution, and integrate public health and water quality management knowledge to
create sustainable solutions for providing clean drinking water in rural communities.

6. Evaluate the effectiveness of current sanitation practices and policies in improving water
quality and preventing waterborne diseases, critique water quality monitoring methods and
suggest improvements based on the latest scientific research, assess the impact of
anthropogenic activities such as deforestation and industrialization on aquatic ecosystems, and
recommend interventions to reduce public health risks associated with water contamination.

Core readings

. Almatov K.T., Alimov A.F. Hydrobiology: General Principles and Methods. Tashkent:
University Press, 2008. 320 p.

. Zokirov B.G. Inland Water Fauna of Uzbekistan. Tashkent: Fan Publishing House, 1981. 276 p.

. Alimov A.F. Elements of Hydrobiology. St. Petersburg: Nauka, 2000. 384 p.

. Wetzel R.G. Limnology: Lake and River Ecosystems. 3rd ed. San Diego: Academic Press, 2001.
1006 p.

. Dodds W.K., Whiles M.R. Freshwater Ecology: Concepts and Environmental Applications of
Limnology. 3rd ed. London: Elsevier, 2020. 750 p.

. Bekmuratov N.B., Almatov K.T. Aquatic Ecology of Central Asia. Tashkent: University Press,

2015. 290 p.
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Module Module name

number Fish Ecology
BE2304
Course type Semester Number of the
Elective module 3 students:
20
Teaching Methods: Requirements for Languages
lecture, practical, group, work, Participation: Uzbek/Russian
others None
Exam Type (Final Grade Composition): ECTS (+Workload
Individual presentation of poster (30%) in hrs)
Group work presentation (30%) 4 (60 hours in class
Written/Oral exam (40%), 60 minutes +60 hours self-study
(120 hours)
Module Coordinator Semester weekly
Associate Professor Pardaev Sh. hours:
4 hours

Description of the Syllabus

This module provides an advanced framework for understanding the ecological

interactions of fish within diverse aquatic ecosystems. It focuses on the critical synthesis of life-
history strategies, population connectivity, and community assembly rules. Students will solve
complex problems in unfamiliar or anthropogenically stressed aquatic habitats, evaluating the
ethical dilemmas of fishery management and demonstrating professional responsibility in the
conservation of global fish biodiversity.

Module Learning Outcomes

1.

Define key ecological terms related to fish, such as habitat, trophic level, food web, and
biodiversity, list common fish species in various aquatic ecosystems, and recall key
environmental factors that influence fish populations, including temperature, salinity, and
oxygen levels.

Explain how fish adapt to different ecological conditions, describe how temperature, water
quality, and habitat affect fish behavior and distribution, and interpret the concept of
ecological niche and how fish species interact with other organisms in their habitat.

Apply knowledge to illustrate how changes in water quality, such as pollution or
eutrophication, can affect fish populations, assess the sustainability of fish species based on
reproduction and life cycle data, and design basic observational studies of fish behavior or
species distribution in local water bodies.

Analyze the impact of human activities, including overfishing and habitat destruction, on fish
populations and aquatic ecosystems, compare the roles of different fish species within the
same ecosystem, and examine the effects of climate change on migration patterns,
reproductive cycles, and survival of fish species.

Synthesize information to develop conservation plans that integrate sustainable fishing
practices with habitat restoration, propose new approaches for managing fish populations in
altered ecosystems, and create models of fish migration patterns in relation to environmental
variables such as temperature and salinity.

Evaluate the effectiveness of current conservation strategies for protecting fish species, assess
the impact of invasive fish species on local ecosystems and propose management strategies,
and critique scientific papers or case studies on fish ecology to provide recommendations for
future research.
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Core readings

. Almatov K.T., Alimov A.F. Hydrobiology.: General Principles and Methods. Tashkent:
University Press, 2008. — 320 p.

. Zokirov B.G. Inland Water Fauna of Uzbekistan. Tashkent: Fan Publishing House, 1981. — 276
p.

. Alimov A.F. Elements of Hydrobiology. St. Petersburg: Nauka, 2000. — 384 p.

. Wetzel R.G. Limnology: Lake and River Ecosystems. 3rd ed. San Diego: Academic Press, 2001.
— 1006 p.

. Dodds W.K., Whiles M.R. Freshwater Ecology: Concepts and Environmental Applications of
Limnology. 3rd ed. London: Elsevier, 2020. — 750 p.

. Bekmuratov N.B., Almatov K.T. Aquatic Ecology of Central Asia. Tashkent: University Press,
2015.-290 p.
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Module Module Name

Number Fundamentals of Ichthyology

1A2304
Course Type: Elective module Semester Number of the

3 students:
10
Teaching Methods: Prerequisites for Languages:
Lectures, practical sessions, Participation: None Uzbek/Russian
group work, etc.
Exam Type (Final Assessment Structure): ECTS (+Workload in
Individual presentation of a poster (30%) hrs)
Group work presentation (30%) 4 (60 hours in class
Written/Oral Exam (40%), 60 minutes +60 hours self-study
(120 hours)

Module Coordinator Weekly Contact
Assistant professor Shamsiyev N.A. ?0“1’5 per Semester:

Additional Instructors Involved: Not specified

Syllabus/Description of what will be done
This module provides an advanced foundation in the biology of fishes, integrating

systematics, morphology, physiology, ecology, and evolutionary history. The course
emphasizes the analysis of structural and functional adaptations of fishes to diverse aquatic
environments, including freshwater, marine, and brackish systems. Students will critically
examine fish population dynamics, reproductive strategies, and trophic interactions, and address
complex problems related to fisheries sustainability, habitat degradation, and biodiversity
conservation. Professional responsibility in aquatic resource management and ethical research
practice is a core component of the course.

Module Learning Outcomes

1. Recall the living conditions of fish, identify their main classes, and describe their external and
internal structures.

2. Explain the species composition of natural water bodies, describe the ecological classification
of fish, and interpret how environmental factors influence their development.

3. Apply knowledge to identify fish species using reference books, measure the number of fish in
ponds, and determine the productivity of fish and other hydrobionts in a watershed.

4. Analyze the productivity of water bodies, including primary and secondary productivity, types
of energy flow, and fisheries and aquaculture systems, and examine the factors that influence
fish development.

5. Synthesize information on the importance of ichthyobiocenoses in annual dynamics, describe
the origin of fish, and evaluate the interaction of fish and human activities in aquatic
ecosystems.

6. Evaluate the species composition and ecological groups of fish, assess productivity according
to development characteristics, examine benthos composition and distribution in underwater
soils, and judge the systematic characteristics of fish in different classes.

Core readings
1. Moiseev P.A., Azizova N.A., Kuranova II "Ichthyology". Samarkand 2022. P. 356.
2. Khusenov S.Q., Niyozov D.S., Sayfullaev G'.M. "Fundamentals of Fisheries" Bukhara, 2010.
3. Mirabdullaev I.M., Mirzaev U.T., Kuzmetov A.R., Kimsanov Z.O. Fish clarifier of
Uzbekistan and neighboring regions Tashkent "Psalm-standard". 2011. 100 b.
4. Niyozov D.S, Gafforov H.G,”Fish nutrition " -T 2012.
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Module name
Scientific pedagogical work and qualification practice

Course type Semester Number of the
Scientific activity 1-4 students:
20
Types of exams (Final grade composition) ECTS (+Workload in
hrs)
Evaluation is conducted through the submission of required regulatory 2/2/6/10 (300 hours
and normative documentation, complemented by an oral examination self-study (600 hours)
(question-and-answer format).

Module Description:

This module focuses on the comprehensive study and critical analysis of regulatory and normative
documents governing biology education at the master’s level. Students will master official
documentation standards, including State Educational Standards (DTS) for the 70510100 Biology
Master’s program, and become familiar with biology curricula and master’s-level working study
plans. The module includes practical work with model (standard) course syllabi and the
development of customized working syllabi for master’s biology programs, ensuring alignment
with qualification requirements, research orientation, and national educational standards.

Learning outcomes

Critically analyze and synthesize regulatory and normative documents (State Educational
Standards — DTS, model curricula, academic plans), applying them to the design and
improvement of master’s-level biology education.

Evaluate, justify, and correctly apply official documentation standards and formats in the
preparation of academic, pedagogical, and research-related materials within higher biological
education.

Independently design, adapt, and optimize working course syllabi for master’s biology
programs by integrating DTS requirements, research-based content, innovative teaching
methods, and outcomes of scientific research.

Demonstrate professional pedagogical and academic responsibility through critical review,
refinement, and strategic alignment of course syllabi and teaching practices to enhance
learning quality, research integration, and compliance with national education standards.

Module content
Examination of general principles and classifications of regulatory and normative documents
relevant to master’s-level biology education.
Mastery of official formats and documentation standards for preparing regulatory documents;
familiarization with biology master’s curricula and working study plans.
Detailed analysis of State Educational Standards (DTS) for the 70510100 Biology Master’s
program, including qualification requirements and expected research competencies.
Practical work with model (standard) course syllabi for biological disciplines at the master’s
level.
Development of working course syllabi for master’s biology programs based on model
curricula and research-oriented learning outcomes.
Review, evaluation, and critical analysis of approved working course syllabi in biology, with
a focus on quality assurance and alignment with educational standards.
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Module name

Scientific research work, preparation and defense of master's thesis

Course type Semester Number of the
Scientific activity 1-4 students:
20
Types of exams (Final grade composition) ECTS (+Workload in
hrs)
Evaluation is conducted through the submission of required regulatory 4/8/8/20 (840 hours
and normative documentation, complemented by an oral examination self-study (1200
(question-and-answer format). hours)

Module Description:

This module equips Master’s students in Biology (70510100) with advanced skills in planning,
organizing, and managing their personal research projects. Students critically justify their
dissertation topics, define research objects, subjects, aims, objectives, and key research problems,
and formulate testable hypotheses. Emphasis is placed on independent research planning,
systematic literature review, and professional responsibility, ensuring alignment with academic
standards and ethical research practices specific to biological sciences.

Learning outcomes

Critically evaluate and justify a dissertation topic in biology, demonstrating its academic novelty,

scientific significance, and practical relevance within contemporary biological research.

10. Independently develop a structured personal research plan, clearly defining the research object,
subject, aim, objectives, and key scientific problems relevant to the chosen field of biology.

11. Formulate, substantiate, and critically assess research hypotheses, integrating evidence from
current scientific literature, experimental data, and biological theory to guide the research
methodology.

12. Apply principles of academic integrity, research ethics, and professional responsibility by

systematically planning, organizing, implementing, and reviewing all stages of the master’s

research, including data collection, analysis, interpretation, and thesis defense.

Module content
1. Introduction to Master’s degree regulations and requirements for personal research planning
in biology.
2. Principles and methodology for creating a structured personal research plan in biological
sciences.
3. Justification of the dissertation topic with academic and practical relevance in biology.
4. Identification and definition of research object, subject, aims, objectives, and main research
problems specific to biological research.
5. Formulation of research hypotheses and strategies for addressing them in biological
investigations.
6. Literature review: collecting, organizing, and categorizing sources relevant to the biological
research topic.
7. Integration of personal research tasks into a comprehensive and coherent research plan for the
Master’s dissertation in biology.
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4th Semester

Summer/Winter Term
2025/2026

Scientific pedagogical work and qualification
practice

Scientific research work, preparation and defense
of master's thesis



Module name
Scientific pedagogical work and qualification practice

Course type Semester Number of the
Scientific activity 1-4 students:
20
Types of exams (Final grade composition) ECTS (+Workload in
hrs)
Evaluation is conducted through the submission of required regulatory 2/2/6/10(300 hours
and normative documentation, complemented by an oral examination self-study (600 hours)
(question-and-answer format).

Module Description:

This module focuses on the comprehensive study and critical analysis of regulatory and normative
documents governing biology education at the master’s level. Students will master official
documentation standards, including State Educational Standards (DTS) for the 70510100 Biology
Master’s program, and become familiar with biology curricula and master’s-level working study
plans. The module includes practical work with model (standard) course syllabi and the
development of customized working syllabi for master’s biology programs, ensuring alignment
with qualification requirements, research orientation, and national educational standards.

Learning outcomes

1. Critically analyze and synthesize regulatory and normative documents (State Educational
Standards — DTS, model curricula, academic plans), applying them to the design and
improvement of master’s-level biology education.

2. Evaluate, justify, and correctly apply official documentation standards and formats in the
preparation of academic, pedagogical, and research-related materials within higher biological
education.

3. Independently design, adapt, and optimize working course syllabi for master’s biology
programs by integrating DTS requirements, research-based content, innovative teaching
methods, and outcomes of scientific research.

4. Demonstrate professional pedagogical and academic responsibility through critical review,
refinement, and strategic alignment of course syllabi and teaching practices to enhance
learning quality, research integration, and compliance with national education standards.

Module content

1. Examination of general principles and classifications of regulatory and normative documents
relevant to master’s-level biology education.

2. Mastery of official formats and documentation standards for preparing regulatory documents;
familiarization with biology master’s curricula and working study plans.

3. Detailed analysis of State Educational Standards (DTS) for the 70510100 Biology Master’s
program, including qualification requirements and expected research competencies.

4. Practical work with model (standard) course syllabi for biological disciplines at the master’s
level.

5. Development of working course syllabi for master’s biology programs based on model
curricula and research-oriented learning outcomes.

6. Review, evaluation, and critical analysis of approved working course syllabi in biology, with a
focus on quality assurance and alignment with educational standards.
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Module name

Scientific research work, preparation and defense of master's thesis

Course type Semester Number of the
Scientific activity 1-4 students:
20
Types of exams (Final grade composition) ECTS (+Workload in
hrs)
Evaluation is conducted through the submission of required regulatory 4/8/8/20 (840 hours
and normative documentation, complemented by an oral examination self-study (1200
and master’s thesis defense. hours)

Module Description:

This module equips Master’s students in Biology (70510100) with advanced skills in planning,
organizing, and managing their personal research projects. Students critically justify their
dissertation topics, define research objects, subjects, aims, objectives, and key research problems,
and formulate testable hypotheses. Emphasis is placed on independent research planning,
systematic literature review, and professional responsibility, ensuring alignment with academic
standards and ethical research practices specific to biological sciences.

Learning outcomes

13. Critically evaluate and justify a dissertation topic in biology, demonstrating its academic novelty,
scientific significance, and practical relevance within contemporary biological research.

14. Independently develop a structured personal research plan, clearly defining the research object,
subject, aim, objectives, and key scientific problems relevant to the chosen field of biology.

15. Formulate, substantiate, and critically assess research hypotheses, integrating evidence from
current scientific literature, experimental data, and biological theory to guide the research
methodology.

16. Apply principles of academic integrity, research ethics, and professional responsibility by
systematically planning, organizing, implementing, and reviewing all stages of the master’s
research, including data collection, analysis, interpretation, and thesis defense.

Module content
Preparation of the initial dissertation draft and submission to the scientific supervisor.
Revision and integration of supervisor comments, suggestions, and additional research.
Formatting the dissertation according to institutional and academic standards.
Preparation of dissertation abstract and collection of internal, external, and supervisor reviews.
Obtaining departmental approval for formal defense.
Development of a research presentation (maximum 20 minutes) with slides for defense.
Conducting preliminary defense and incorporating recommended revisions into the dissertation.
Completion and submission of all formal documentation required for defense.
Formulation of research conclusions and recommendations, comparing results with the proposed
hypothesis.
10. Verification of alignment between research objectives, main problems, and final conclusions.
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