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I. COURSE CONTENT
The aim of teaching this course is to provide students with the theoretical foundations of biology education, its key concepts and categories, as well as the principles and laws of teaching, and to develop the skills to apply them in practice.
The objectives of the course are to master theoretical knowledge, practical skills, and fundamental biological subjects such as botany, zoology, human health, and general biology, and based on this, to understand modern teaching technologies, methodological principles, the concepts of teaching laws, and the specifics and significance of methodological processes in biology education.

II. MAIN THEORETICAL SECTION (LECTURE SESSIONS)

The course includes the following topics:

Topic 1. Introduction. Origin and Systematics of Cotton.
The origin and systematics of the genus Gossypium L. Theories on the origin of Gossypium L. The most scientifically substantiated theory regarding the origin of the widely cultivated species G. hirsutum L. and G. barbadense L. suggests that these species arose through the allopolyploid method. The essence of the allopolyploidy method. 
Key works in cotton systematics include those of A. Todaro, F. Parlator, S.A. Gami, G. Watt, G.S. Zaytsev, S. Harland, J. Hutchinson, and N.N. Konstantinov. Systems by F.M. Mauer and P. Friksel. Genome composition of the genus Gossypium L. Origin of allopolyploid cotton species. The uniqueness and significance of the cotton gene pool developed in Uzbekistan in the context of the global collection.

Topic 2. Inheritance of Cotton Quality Traits.
Importance of quality traits and their inheritance in connection with economic characteristics. Genetic laws identified from the analysis of hybrids obtained by crossing genotypically homozygous lines with alternative phenotypes for cotton quality traits. Inheritance in complete dominance, incomplete dominance, and recessive states. Interaction of genes that determine inheritance and development. Inheritance of cotton morphological traits: types of fruiting branches, presence or absence of anthocyanin spots on petals, petal color, presence or absence of nectaries on leaves, presence or absence of gossypol glands, and characteristics of leaves and others.

Topic 3. Inheritance of Quantitative Traits.
Methods for studying the inheritance and development of quantitative traits using variation and statistical approaches. Correlations in the inheritance of quantitative and quality traits. Concept of quantitative traits and their specific genetic characteristics. Works of Yu.A. Filipchenko in the genetics of quantitative traits. Inheritance of productivity elements: number of bolls, boll weight, fiber yield and index, technological indicators of fiber, mass of 1000 seeds, etc.

Topic 4. Genetics of Cotton Resistance to Diseases and Pests.
Genetics of cotton resistance to diseases (verticillium wilt, fusarium wilt, gummosis) and pests. Prospects for developing cotton breeding, which forms the basis of economically viable cotton production.

Topic 5. Experimental Mutagenesis in Cotton.
Significance of applying experimental mutagenesis in studying cotton genetics. Formation of new heritable traits and characteristics from generation to generation through experimental mutagenesis. Types of experimental mutagenesis:

Topic 6. Inter-species Hybridization Method in Cotton.
Application of hybridization methods for cotton species with significant genetic differences, as in other plants. Difficulties in crossing such species and methods to overcome them.
Topic 7. Correlation in Inheritance of Cotton Quality and Quantitative Traits.
Correlation in the inheritance of cotton quality (morphological) traits. Interrelation of quality and quantitative traits in inheritance. Correlation of quantitative traits in inheritance.

Topic 8. Theoretical Foundations of Cotton Breeding.
Theoretical, methodological, and practical foundations for creating new cotton varieties based on: Fundamental and theoretical research in cotton genetics, revealing laws of heredity, inheritance, and variability. Genetically valuable traits identified in breeding research and developed into advanced new genetic collection lines.

III. GUIDELINES AND RECOMMENDATIONS FOR PRACTICAL SESSIONS
Recommended topics and instructions for conducting practical sessions:

1. Familiarization with Cotton Genetic Collection Samples.
Examine and analyze samples from the cotton genetic collection.
2. Vegetative Organs of Cotton.
Study the main and lateral roots; stem and branching patterns; monopodial (vegetative) and sympodial (fruiting) branches; leaves and types of leaf blades.
3. Cotton Flower and Its Structure.
Study the flower structure, flowering dynamics, and pollination: self-pollination and cross-pollination. Draw diagrams of the observed structures.
4. Inheritance of Cotton Quality Traits.
Examine the inheritance of branch type, fiber color, anthocyanin spots on petals, leaf nectaries, plant color, and leaf blade shape. Solve problems related to these traits.
5. Statistical Analysis of F₂ Segregation.
Work on exercises related to the statistical patterns of trait segregation in the F₂ generation.
6. Inheritance of Cotton Seed Hair.
Study the inheritance of seed hairs and the combined effects of interacting genes. Solve related problems on gene interactions affecting seed hair inheritance.
7. Inheritance of Fiber Traits.
Study fiber inheritance, including the pleiotropic effects of seed hair genes on fiber yield. Solve relevant exercises.
8. Correlation in Inheritance of Cotton Quality Traits.
Determine correlations in the inheritance of cotton quality traits. Solve exercises to calculate and interpret these correlations.
9. Correlation in Inheritance of Quality and Quantitative Traits.
Determine and analyze the correlation between the inheritance of quality and quantitative traits. Solve related exercises.

IV. INDEPENDENT STUDY AND ASSIGNMENTS
Independent Study Tasks
1. Prepare for lecture sessions.
2. Prepare for practical sessions.
3. Study the origin of cotton.
4. Study the cotton genetic collection, including principles and methods of its creation.
5. Study traits inherited in cotton under complete and incomplete dominance.
6. Study traits inherited in cotton with complex inheritance patterns.
7. Learn to apply biometric methods in studying the inheritance of quantitative traits.
8. Study experimental mutagenesis and its role in cotton genetics and breeding.
9. Study correlations in the inheritance of quantitative and quality traits.
10. Study polyploid and haploid cotton species.
11. Learn to obtain monosomic and translocation lines.
12. Study the cotton chromosome map.
13. Study new cotton varieties and samples created using these methods.
14. Study the application of achievements and methods of molecular genetics in cotton genetics.
15. Apply gene engineering and cell engineering methods in cotton and analyze the obtained results.
16. Study the inheritance of cotton quality (morphological) traits.
17. Study the inheritance of cotton quantitative traits.

Guidelines and responsibilities for independent study in the course
When completing independent study assignments, students are required to:
a) Actively work with textbooks and study materials to gain a deep understanding of the topics covered.
b) Prepare in advance for lectures, practical and seminar sessions, as well as assessments (tests and exams), and use time efficiently.
c) Submit each independent study assignment within the specified deadlines.
d) Understand and comply with the rule that assignments submitted after the deadline will not be accepted.
e) Be aware of and avoid plagiarism when completing independent study tasks.
Independent study assignments for the course are recommended to be completed using the principle of alternative options:
1. Prepare an analytical report (essay) on the topic.
2. Prepare an analytical presentation on a specific topic.
3. Find a solution to a given problem and analyze it.
4. Conduct an in-depth analysis of a given problem, providing definitions and conclusions.
5. Study a given topic thoroughly and analyze it at an advanced level.
6. Develop practical problem-solving skills by working on projects, preparing tests, discussion questions, and assignments to find solutions to existing practical issues.
7. Prepare a scientific article, thesis, or lecture material.
8. Solve non-standard practical problems creatively.
Independent study assignments are assessed during practical sessions and are taken into account in interim assessments.
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	V. Learning outcomes / Professional competencies
[bookmark: _GoBack]Upon successful completion of the discipline Cotton Genetics at the bachelor’s level, the student will demonstrate knowledge of the genetic characteristics of cotton and the basic principles of plant breeding. The student will be able to analyze hereditary traits, understand selection methods, and apply fundamental genetic knowledge in agrobiotechnology and crop improvement contexts.
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	VI. Teaching technologies and methods
· Lectures
· Interactive case studies
· Practical sessions
· Group work
· Presentations
· Individual projects
· Team projects and their defense
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	VII. STUDY AND EXAMINATION REQUIREMENTS
Credits allocated for the course are awarded to students only upon achieving positive results in the assessment types for each semester.
Assessment Types: 
Student knowledge is evaluated through interim (IN) and final (FN) assessments. Grades are assigned according to the following scale: 5 – “Excellent”,  4 – “Good”, 3 – “Satisfactory”, 2 – “Unsatisfactory”.
Grading Criteria:
ECTS A (5): The student makes independent conclusions and decisions, thinks creatively, reasons independently, applies acquired knowledge in practice, understands the essence of the subject (or topic), knows it, can express and explain it, and gains a clear understanding of the subject (or topic).
ECTS B (4): The student reasons independently, applies acquired knowledge in practice, understands the essence of the subject (or topic), knows it, can express and explain it, and gains a clear understanding of the subject (or topic).
ECTS C (3): When the student is able to apply acquired knowledge in practice, understands the essence of the subject (or topic), knows it, can express and explain it, and has a clear understanding of the subject (or topic).
ECTS D (2): The student has not mastered the curriculum, does not understand the essence of the subject (or topic), and does not have a clear understanding of the subject (or topic).
Interim Assessment: Conducted once per semester in written form.
Students are regularly evaluated during practical (seminar, laboratory) sessions throughout the semester. Performance in these sessions, as well as the timely and complete completion of independent study tasks and participation in class activities, is taken into account for the interim assessment.
Grades from practical sessions and independent study assignments are averaged with the interim assessment grade and recorded officially.
A student who receives an unsatisfactory grade or misses the interim assessment without valid reason may retake it only once before the final assessment.
Final Assessment: Conducted in written form at the end of the semester according to the approved schedule.
When forming variants for the final assessment, it is required to strictly follow the requirements specified in the provided sample. That is, each variant must contain 5 questions: 2 questions (40%) based on classroom (in-class) sessions and 3 questions (60%) based on independent study sessions.
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	Primary literature:
1. Egamov X. Selection, Seed Production, and Approval of Agricultural Crops. Textbook. – Tashkent, 2019. 249 pages.
2. Ergashev I.T., Normurodov D.S., Eshinqulov B.M. General Breeding and Seed Production. Study Guide. – Samarkand, 2021. 102 pages.
3. Musayev D.A., Turabekov Sh., Saidkarimov A.T., Almatov A.S., Rahimov A.K. Fundamentals of Breeding and Seed Production. Study Guide. – Tashkent, 2017. 120 pages.
4. Fedotova Y.O. General Biology. Study Manual. – Saint Petersburg, 2017. 85 pages.
Additional literature:
1. Li F., Fan G., Wang K. The Genome Sequence of Upland Cotton (Gossypium hirsutum). Journal Article. Nature Biotechnology – 2019, 37(7): 867–876.
2. Wang M., Tu L., Yuan D. Advances in Cotton Functional Genomics and Molecular Breeding. Review Article. Plant Biotechnology Journal – 2022, 20(4): 653–670.
3. Zhang T., Hu Y., Jiang W. QTL Mapping and Genomic Selection in Cotton Breeding. Scientific Article. Theoretical and Applied Genetics – 2023, 136(2): 45–61.
4. Xu Y., Li P., Yang Z. Genomic Selection in Plants: Progress and Prospects (Cotton Example). Review. Crop Journal – 2024, 12(1): 1–14.

Information sources:
1. http://www.ziyo.net
2. http://www.ziyonet.uz
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	The curriculum has been developed and approved by Namangan state university as follows:
- Discussed and recommended for approval at the meeting No. ___ of the department of Biology on ___, 2025.
- Approved and recommended for confirmation at the meeting No. ___ of the council of the faculty of Biotechnology on ___, 2025.
Discussed and approved at the Meeting No. ___ of the Council of NamSU on ___, 2025.
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