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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. Scientific and Theoretical Foundations of the Course “Current Issues of Modern Biology”

Fundamental and applied projects in biology. Integration of biology with technology. Approaches to biodiversity conservation. Existing problems and achievements in various fields of biology. Modern technologies for analyzing research results and methods of their application. Origin of life on Earth and major hypotheses. Modern concepts of the biosphere as a global life system. Concepts of fundamental and applied research. Scientific and technological programs of fundamental and applied research. Fundamental research programs aimed at obtaining new knowledge and revealing laws in natural, technical, and social-humanitarian sciences, as well as creating a scientific basis for the development of applied research and innovations. Applied research programs aimed at effectively solving priority scientific and technological problems of national socio-economic development, with defined resources, timelines, and expected outcomes. Scientific research defining the topic, objectives, tasks, and expected results of fundamental and applied studies.

Topic 2. Biodiversity Loss and Conservation Strategies

Categories of species threatened with extinction. Biological diversity, species richness, and factors influencing their formation. Methods for assessing biodiversity. Rare species and their conservation. Creation of databases and geographic information systems (GIS). Scientific data on species population size, distribution ranges, and habitats. Information about the Red Data Book.

Topic 3. Fundamentals of the “Green” Economy

Environmental problems and the role of biology in solving them. The green economy as a model aimed at reducing environmental risks and ecological scarcity while ensuring sustainable development without environmental degradation. Economics of ecosystems and biodiversity. Gradual implementation of the green economy. Principles of environmental regulation considering green criteria.

Topic 4. Poorly Developed and Underdeveloped Scientific Fields in Uzbekistan

Hydrobiology: hydrobionts, their problems and achievements.
Limnology: structure and properties of lakes and reservoirs, limnobionts.
Glaciology: rational use of water resources in glaciers, glacier regimes, and biodiversity. Potamology: rivers and their condition, potamobionts, rheophilic organisms. Paludology (Talmatology): wetlands, their condition, and helophilic organisms.

Topic 5. Development of Synthetic Biology, Xenobiology, and Cryobiology

Modern fields related to human health and medicine. Objectives of synthetic biology, genetic engineering of organisms (viruses, bacteria, fungi, plants, animals) to obtain new properties. Xenobiology: synthesis and manipulation of biological devices and systems. Effects of low temperatures on biological processes and living organisms. Tasks of modern cryobiology: studying resistance of microorganisms, plants, and animals to cold, hypothermia, and freezing; protection and adaptation methods. Modern medical fields: Otorhinolaryngology, Phthisiology, Phlebology, Hirudotherapy, Trichology, Podology.

Topic 6. Sectoral Innovations in Biology

Problems and achievements in agrotechnology. Efficient use of household agricultural plots. General concept of innovation. Study of newly introduced or significantly improved biological products and processes. Systems of crop cultivation. Theoretical basis of agrotechnology: agronomy, crop rotation, soil tillage, seed preparation, sowing, crop care, weed, pest, and disease control, harvesting. Soil plowing, leveling, harrowing, irrigation, implementation of crop rotation, residue management, autumn plowing, frost irrigation, selection of quality seeds, proper planting schemes, optimal plant density, and rational fertilizer use.

Topic 7. Development of Plant Introduction and Dendrology in Uzbekistan

Development of plant introduction in Uzbekistan. Introduced plant species and their role in urban landscapes. Study of taxonomy, biological and ecological characteristics of trees and shrubs. The role of forest inventory (taxation) in dendrology. Scientific basis of dendrometry. Assessment of timber reserves for near-term harvesting. Arboretums. Current condition and rare species of trees and shrubs.

Topic 8. Problems and Achievements in the Study of Lower Plants

Systematics of algae, their morphological types and ecological groups. Similarities and differences between algae and higher plants. Cellular structure and reproduction. Conservation of algal gene pools.
General characteristics of fungi. Modified forms of mycelium. Classification into classes. Utilization of macromycetes and micromycetes.
General characteristics of lichens. Relationships between algae and fungi in the lichen thallus. Taxonomic groups, morphological forms, anatomical structure of the thallus, and ecological significance of lichens.

Topic 9. Development, Problems, and Achievements of Edaphology, Pedology, and Aerobiology

Edaphology: influence of soil on living organisms, especially plants, and land use for plant growth.
Pedology: pedogenesis, soil morphology, and soil classification.
Aerobiology: transport of microorganisms in the atmosphere, aerosol transmission of diseases, and airborne infections.

Topic 10. Fundamental and Applied Research in Biotechnology, Bioinformatics, and Genomics

Study of industrial methods using living organisms and biological processes in agriculture, industry, and medicine. Interdisciplinary fields integrating biology and technology. Development of methods and software tools to interpret biological data. Analysis of large and complex datasets. Computational processing of biological queries using statistical and programming methods. Establishment of the Genomics and Bioinformatics Center in Uzbekistan. Research on genes of plants and all living organisms to develop new and efficient products. Fundamental and applied genomic research and their outcomes.

Topic 11. Problems and Achievements in Zoology

Scientific and theoretical foundations of zoology and their applications. Modern research methods. Work with microtechniques. Preparation of specimens. Creation of educational and scientific collections. Analysis and interpretation of research results.

Topic 12. Biological Modeling and Biometry

General concepts of modeling. Use of modern software for modeling in biological research. Mathematical (variational) statistics in biology. Comparison of datasets and sample parameters. Identification of quantitative relationships between studied variables (e.g., crop yield and influencing factors). Correlation and regression analysis as key tools.

Topic 13. Problems and Achievements in Phytopathology

Plant diseases and methods of their prevention. General and special phytopathology. Causes of plant diseases, structure and systematics of pathogens, patterns of development and distribution. Anatomical and physiological changes in infected plants. Plant quarantine and immunity. Plant protection measures.

Topic 14. Technologies in Biomimetics. Bioluminescence. Extremophile Organisms

Concept and essence of biomimetics. Natural models and their technological applications. Examples of biomimetic technologies in robotics, materials science, and transport. Biomimetic approaches in medicine and energy. Future prospects and challenges. Bioluminescence: concept and mechanisms. Bioluminescent organisms (bacteria, fungi, marine animals). Biological functions in nature. Applications in medicine and biotechnology (diagnostics, biosensors). Role in modern scientific research. Extremophiles (thermophiles, halophiles, acidophiles, barophiles), their adaptation mechanisms, applications in biotechnology (enzymes, pharmaceuticals, biofuels), significance in space biology and astrobiology.

Topic 15. Activities in the Field of Botany (Higher Plants)

Scientific and theoretical foundations of botany and their application. Modern research methods. Botanical and geographical zoning of plants. Creation of databases. Analysis and interpretation of research results.
III. GUIDELINES AND RECOMMENDATIONS FOR PRACTICAL SESSIONS
Recommended topics and instructions for conducting practical sessions:

1. Fundamentals of the “Green” Economy and the Study of Renewable Energy Sources

Study of the fundamentals of the green economy and renewable energy sources. Analysis of the current implementation status of the Strategy for Transition of the Republic of Uzbekistan to a Green Economy for 2019–2030, in accordance with the Resolution of the President of the Republic of Uzbekistan No. PQ-4477 dated October 4, 2019.

2. The Role of Eco-Parks in the Development of the Green Economy

Justification of the role of eco-parks in the development of the green economy. Compilation of a list of plant species growing in the Eco-Park established at Namangan State University and preparation of botanical descriptions of selected widespread species.

3. Analysis of Categories of Species Threatened with Extinction Based on the Red Data Book

Study of special conservation statuses in the Red Data Book. Identification and analysis of extinction risk categories of species based on the Red Data Book.

4. Diversity of Aquatic and Wetland Animals and Conservation Challenges

Analysis of biodiversity of aquatic and wetland animals and problems related to their conservation. Study of the Ramsar Convention on Wetlands (1971, February 2) and its practical outcomes.

5. Biodiversity of Migratory Animal Species

Identification of biodiversity of migratory animal species. Study of the Samarkand Convention on the Conservation of Migratory Species of Wild Animals adopted by the United Nations (February 12, 2024) and analysis of its practical results.

6. Development, Problems, and Achievements of Fisheries in Uzbekistan

Analysis of the development, challenges, and achievements of fisheries in Uzbekistan, using the activities of the “Uzbekbaliqsanoat” Association and “Fish Producer” free economic zones as case studies.

7. Study of Aquatic Plant Diversity in Uzbekistan

Compilation of a list of native and introduced higher aquatic and wetland plants using scientific literature and specialized information sources, with analysis of their bioecological characteristics.

8. New Technologies in Molecular Biology and Their Applications

Application of modern research methods in molecular biology. Investigation of the structure and functional organization of macromolecules (proteins and nucleic acids), cellular components, and the genetic apparatus of the cell.

9. The Relationship Between Aerobiology and Allergology

Study of the relationship between aerobiology and allergology. Analysis of the activities and outcomes of the Uzbekistan International Molecular Allergology Center and international seminars on “Aerobiology and Molecular Allergology.”

10. Study of the Theoretical Foundations of Agrotechnology

Analysis of agronomy, crop rotation, soil cultivation, seed preparation, sowing, crop management, weeds, plant diseases, and measures for their control.

11. Phytopathology and Methods of Plant Disease Protection and Control

Study of the causes of plant diseases, structure and systematics of pathogens, patterns of development and spread, anatomical and physiological disorders in infected plants, plant quarantine and immunity issues, and plant protection methods and measures.

12. The Role of Floriculture in Income Generation and Employment Creation

Study of the development of floriculture and its role in creating income and employment opportunities. Analysis of the transition of the global floriculture industry from traditional production to commercial activity and assessment of the implementation results of the Presidential Resolution of the Republic of Uzbekistan No. PQ-5209 dated August 4, 2021, on further development of floriculture and nursery production.

13. Research in Modern Genetics and Genomics: Gene and Genome Structures

Study of molecular mechanisms of DNA replication and recombination, transmission genetics, and segregation methods.

14. Plant Breeding and Seed Production

Study of seed production systems, hybrid seeds, original seeds, reproductive seeds, elite seeds, selection of high-yielding varieties and effective technical means for seed production, and types of plant breeding.

15. Biological Modeling

Study of objects or phenomena using models. Application of mathematical modeling in biology.

16. Selected Bioinformatics Software and Applications in Genetics and Genomics

Functional annotation of genomes, identification and analysis of mutations. Application of modern software in biological research, use of high-performance computing methods, algorithms for specialized hardware, and visualization of biological data.

17. The Role of Bioacoustics in Biophysics

Study of the importance and physiological properties of sound in veterinary science. Application of acoustic methods in medicine and veterinary practice.

18. Priority Directions of Biology in the 21st Century and Their Relevance

Trends in the development of modern biology. Interconnection between fundamental and applied biology. Integration of biology with other sciences (physics, chemistry, computer science).

19. Immunology and the Importance of Biology During Pandemics

Types of immunity. Biological research during the COVID-19 pandemic. Biological challenges in vaccine development.

20. Global Climate Change and Its Impact on Biological Systems

Climate change and biodiversity. Effects of global warming on ecosystems. Strategies for mitigating climate-related problems in biology.

21. Nanobiotechnology and Its Prospects

Fundamentals of nanotechnology. Application of nanomaterials in biology. Nanobiotechnology in medicine, including nanodrug delivery systems.

22. Technologies in Biomimetics

Concept and essence of biomimetics. Natural models and their technological applications. Examples of biomimetic technologies in robotics, materials science, and transportation. Biomimetic approaches in medicine and energy. Future prospects and challenges.

23. Modern Directions in Proteomics and Metabolomics

Concepts of proteomics and metabolomics, research methods and technologies (mass spectrometry, bioinformatics), applications in medicine and pharmacology, importance in personalized medicine, and development prospects.

24. The Role and Challenges of Big Data in Biology

Big data in biology (genomic, proteomic, and metabolomic data). Challenges in data collection and storage. Role of bioinformatics in data analysis, solutions using artificial intelligence and machine learning, issues of information security and ethics.

25. Space Biology: Life and Research in Space Conditions

Scope and objectives of space biology. Effects of microgravity and radiation on living organisms. Health challenges of astronauts. Space experiments conducted on the International Space Station. Prospects for searching for life on Mars and other planets.

26. Bioluminescence and Its Practical Applications

Concept and mechanisms of bioluminescence. Bioluminescent organisms (bacteria, fungi, marine animals). Biological functions in natural environments. Applications in medicine and biotechnology (diagnostics, biosensors). Significance in modern scientific research.

27. Issues of Biological Safety

Concept of biological safety. Laboratory safety and standards. Risks of bioterrorism and countermeasures. Safety issues related to genetically modified organisms (GMOs). International cooperation and biosafety policies.

28. Extremophile Organisms and Their Role in Biotechnology

Types of extremophiles (thermophiles, halophiles, acidophiles, barophiles). Adaptation mechanisms. Applications in biotechnology (enzymes, pharmaceuticals, biofuels). Importance in space biology and astrobiology. Future prospects.

29. Biogeochemical Cycles and Global Balance

Concept of biogeochemical cycles (carbon, nitrogen, phosphorus, and water cycles). Their role in ecosystem stability. Impact of human activities on cycles. Global environmental problems, disruption of balance, sustainable development, and restoration strategies.

30. Integration of Fundamental and Applied Biology

Concept and objectives of fundamental biology. Directions of applied biology (medicine, agriculture, biotechnology). Interrelationship between fundamental and applied research. Transformation of fundamental knowledge into practical applications. Importance of integration for science and society.
IV. INDEPENDENT STUDY AND ASSIGNMENTS
Independent Study Tasks
1. Study of the Current Implementation Status of the Strategy for the Transition of the Republic of Uzbekistan to a Green Economy for the Period 2019–2030

   2. Study of Grid-Based Mapping Methods in Uzbekistan and Their Significance in Plant Distribution Analysis

3. Justification of the Role of Nanotechnology in Medicine with Practical Examples

4. Analysis of Achievements and Challenges in the Field of Biometry

5. Explanation of Ichthyofaunal Diversity and Methods for Their Conservation

6. Explanation of Problems and Achievements in Toxicology Through the Study of Toxic Plants

7. Study of Selected Modern Research Approaches in Molecular Biology

8. Providing Examples of Selected Research Studies in Modern Genetics

9. Study of Selected Research Areas in Biotechnology

10. Overview of Modern Bioinformatics Software and Methods of Their Application

11. Examples of New and Efficient Products Developed in Genomics

12. Study of Selected Modern Research in Human and Animal Physiology

13. Explanation of the Development of Ornithology Through Ongoing Global Research
14. Explanation of the Development of Entomology Through Research Conducted in Uzbekistan

15. Study of the Development of Proteomics and Metabolomics

16. Explanation of the Development, Challenges, and Achievements of Biophysics Through Research Conducted in Uzbekistan

17. Explanation of the Development, Challenges, and Achievements of Biochemistry with Illustrative Examples

18. Highlighting the Role of Bacteria in the Field of Microbiology

19. Study of the Development, Challenges, and Achievements of Higher Plants in Uzbekistan

20. Explanation of the Development, Challenges, and Achievements of Hydrobiology Through Global Research Activities
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
Upon successful completion of this course, the student will be able to acquire advanced knowledge of modern biology’s priority directions and challenges, integrate fundamental and applied biology, apply biological modeling, analyze developments in synthetic biology, and propose innovative solutions for sustainable use of biological resources.
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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
Written: The exam duration is 80 minutes. 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.

ECTS A (5): A student who can draw independent conclusions and make decisions, think creatively, reason independently, apply the acquired knowledge in practice, understand, know, express, and explain the essence of the course (topic), and demonstrate a clear understanding of the subject matter - 5;

ECTS B (4): A student who reasons independently, applies the acquired knowledge in practice, understands, knows, expresses, and explains the essence of the course (topic), and demonstrates understanding of the subject matter - 4;

ECTS C (3): A student who applies the acquired knowledge in practice, understands, knows, expresses, and explains the essence of the course (topic), and demonstrates understanding of the subject matter- 3;

ECTS D (2): A student who has not mastered the course program, does not understand the essence of the course (topic), and has no understanding of the subject matter - 2.

Interim control is conducted once in written form at the end of the academic semester.
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2. Tojibaev K.Sh. et al. Botanical Geography of Uzbekistan. Korea National Arboretum, Pocheon, Republic of Korea. 2017. 178 p.
3. Yunusov X.B., Elmurodov A.A., Abdullayeva Y.U., Baysariyeva Ch.U. Biosafety in Biotechnology. Study guide. Tashkent – 2023. pp. 87–95.
4. Radchenko T.A., Mikhaylov Yu.E., Valdayskikh. Biogeography. Teaching manual. Russia. 2016. 166 p.
5. Fedotova Yu.O. General Biology. Teaching manual. Saint Petersburg. 2017. 85 p.

Information sources:
1. www.gbif.org (Global Biodiversity Information Facility)  

2. www.iucnredlist.org (The IUCN Red List of Threatened species) 

3. www.plantlife.org.uk (Plantlife: Important Plants Areas)
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