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	I. COURSE CONTENT
The aims and objectives of distribution of Introduction to Plant Ecology, Plant-Environment Interactions, Plant Communities and Ecosystem Dynamics, Biodiversity in Plant Communities, Impact of Climate Change on Plants, Soil-Plant Relationships, Water Availability and Plant Ecology, Invasive and Alien Plant Species, Anthropogenic Impacts on Plant Ecosystems, Conservation Ecology, Restoration Ecology, Ecological Monitoring and Modeling, Sustainable Land Use and Agroecology, Protected Areas and Botanical Gardens, Global and Regional Plant Conservation Policies to train specialists with knowledge and skills in such topics as.
II. MAIN THEORETICAL SECTION (LECTURE SESSIONS)
The course includes the following topics:

1. Plant Ecology as a Scientific Discipline: Scope, Methods, and Contemporary Challenges

This lecture introduces plant ecology as a science, its object, subject, methodological approaches, and its role in addressing current global environmental challenges such as biodiversity loss, climate change, and ecosystem degradation.

2. Levels of Organization in Plant Ecology: From Individuals to Ecosystems

Covers ecological organization levels including individual plants, populations, communities, ecosystems, and landscapes, with examples from Central Asian ecosystems.

3. Abiotic Factors and Their Influence on Plant Distribution and Productivity

Analyzes the role of temperature, water availability, soil properties, salinity, and radiation in shaping plant growth and distribution, with emphasis on arid and semi-arid regions.

4. Plant Adaptations to Extreme Environmental Conditions

Explores morphological, physiological, and biochemical adaptations of plants to drought, salinity, heat, and cold, using desert and mountain flora of Central Asia as case studies.

5. Plant–Soil Interactions and Ecosystem Functioning

Examines nutrient cycling, root–soil–microbe interactions, soil degradation, and their impacts on ecosystem stability and productivity.

6. Plant Population Ecology: Structure, Dynamics, and Conservation Implications

Focuses on population structure, regeneration, reproductive strategies, and demographic processes critical for conservation of rare and endangered plant species.

7. Plant Community Ecology and Vegetation Dynamics

Discusses plant communities, succession processes, disturbance regimes, and vegetation classification, with regional examples from deserts, steppes, and mountain ecosystems.

8. Anthropogenic Impacts on Plant Ecosystems

Analyzes human-induced pressures such as land-use change, overgrazing, industrial pollution, and urbanization, particularly in Uzbekistan and Central Asia.

9. Climate Change and Its Impact on Plant Ecology

Examines current and projected impacts of climate change on plant distribution, phenology, productivity, and ecosystem resilience.

10. Desertification and Land Degradation: Ecological Consequences for Vegetation

Addresses causes, indicators, and ecological effects of desertification, with special focus on the Aral Sea region and dryland ecosystems.

11. Invasive Plant Species and Their Ecological Risks

Covers pathways of invasion, ecological impacts of alien plant species, and management strategies in fragile ecosystems.

12. Plant Biodiversity, Endemism, and Ecosystem Stability

Highlights the role of plant diversity and endemic species in maintaining ecosystem services and resilience, emphasizing biodiversity hotspots of Central Asia.

13. Plant Ecology in Protected Areas and Conservation Planning

Discusses the ecological principles behind protected area management, monitoring vegetation, and restoration ecology practices.

14. Modern Tools in Plant Ecology: GIS, Remote Sensing, and Ecological Modeling

Introduces geospatial technologies, species distribution models, and data-driven approaches for ecological assessment and decision-making.

15. Future Directions in Plant Ecology and Sustainable Development Strategies

Explores emerging trends in plant ecology, ecosystem-based management, ecological restoration, and their role in achieving the UN Sustainable Development Goals (SDGs).

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

1. Field Assessment of Plant Diversity in Local Ecosystems

Conducting field surveys to assess species composition, abundance, and diversity indices (Shannon, Simpson) in nearby natural or semi-natural habitats.

2. Analysis of Abiotic Environmental Factors Affecting Plant Growth

Measurement of soil moisture, temperature, salinity, pH, and light intensity and evaluation of their effects on local vegetation.

3. Plant Adaptation Studies in Arid and Semi-Arid Conditions

Investigation of morphological and physiological adaptations (leaf traits, root systems) of plants growing in dry environments.

4. Vegetation Mapping Using GIS and Field Data

Preparation of vegetation maps using GPS data and GIS software (QGIS/ArcGIS) based on field observations.

5. Plant Phenology Monitoring under Local Climate Conditions

Recording phenological stages (flowering, fruiting, senescence) of selected plant species and analyzing climate–phenology relationships.

6. Soil–Plant Interaction Experiments

Studying soil nutrient content and its influence on plant growth through small-scale experimental plots or pot experiments.

7. Population Structure Analysis of Native and Rare Plant Species

Assessment of age structure, density, and regeneration potential of selected native or protected plant species.

8. Evaluation of Anthropogenic Impacts on Plant Communities

Comparative analysis of vegetation in disturbed and undisturbed sites (grazing, roadsides, urban areas).

9. Assessment of Desertification Indicators in Local Landscapes

Identification and mapping of desertification signs such as vegetation degradation, soil erosion, and bare ground expansion.

10. Monitoring Invasive Plant Species and Their Ecological Effects

Field identification of invasive plant species and evaluation of their impact on native plant communities.

11. Climate Change Impact Simulation on Plant Distribution

Using climatic datasets and ecological modeling tools (e.g., simple niche models) to predict changes in plant distribution.

12. Ecological Restoration Planning for Degraded Plant Habitats

Designing small-scale restoration strategies including species selection, planting methods, and monitoring indicators.

13. Evaluation of Ecosystem Services Provided by Local Vegetation

Assessment of ecosystem services such as soil stabilization, carbon sequestration, and microclimate regulation.

14. Vegetation Analysis in Protected Areas

Conducting ecological observations in nearby protected areas or botanical gardens to assess conservation effectiveness.

15. Development of a Local Plant Ecology Management Proposal

Preparation of a site-specific ecological management or conservation proposal based on field data and ecological analysis.

IV. INDEPENDENT STUDY AND ASSIGNMENTS
Independent Study Tasks

1. Plant ecology: definitions, scope, and fundamental principles. 

2. Structure and function of plant communities. 

3.  Abiotic factors influencing plant distribution and growth. 

4.  Biotic interactions: competition, facilitation, and herbivory. 

5.  Succession and dynamics of plant communities. 

6. Ecosystem services and functions provided by plant communities. 

7. Biodiversity patterns and hotspots in terrestrial ecosystems. 

8. Endemism and rare plant species conservation. 

9. Invasive and adventive plant species: causes and ecological impacts. 

10. Anthropogenic effects on plant ecology and habitat degradation. 

11. Climate change impacts on plant distribution and phenology. 

12. Soil-plant-water relationships and nutrient cycling. 

13. Ecological strategies: r/K selection, stress-tolerant vs. competitive species. 

14. Plant functional traits and adaptation to environmental stress. 

15. Wetland and desert plant ecology: adaptations and conservation. 

16. GIS and remote sensing applications in plant ecology research. 

17. Restoration ecology and reforestation strategies. 

18. Monitoring plant communities: field and experimental methods. 

19. Ecological indicators and assessment of ecosystem health. 

20. Policy, management, and global approaches to biodiversity conservation.
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 assess the ecological status and risks of plant populations and communities, apply international protocols, perform statistical analysis, utilize GIS and predictive modeling, and develop strategies for sustainable management and ecosystem restoration.
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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 demonstrates excellent and comprehensive knowledge of the subject. Concepts and topics are presented clearly, logically, and scientifically. The student applies theoretical knowledge independently in practical and analytical contexts, shows critical and creative thinking, and completes all assignments to a very high standard.

ECTS B (4): The student demonstrates good and adequate knowledge of the subject. Core concepts are understood and applied correctly, although explanations may lack depth or precision. Learning outcomes are generally achieved.

ECTS C (3): The student meets the minimum learning requirements of the module. Knowledge is limited and sometimes superficial, and practical application shows noticeable weaknesses, though basic outcomes are achieved.

ECTS D (2): The student fails to meet the minimum requirements of the module. Essential knowledge, skills, and competences have not been demonstrated, and assessment criteria have not been fulfilled.

Interim Assessment: Conducted once per semester in based on conversation form.

Students are regularly evaluated during practical (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 test form at the end of the semester according to the approved schedule. 

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 50 questions: 20 questions (40%) based on classroom (in-class) sessions and 30 questions (60%) based on independent study sessions. 
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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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