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	I. COURSE CONTENT
 The Aims and Objectives of Entomology development History of the Discipline, External Morphology of Insects, Integument. Structure and Function of Insect Body Parts and Organs, Internal Anatomy of Insects: Structure of Muscles, Digestive, Respiratory, Circulatory, Excretory, Nervous, and Reproductive Systems, Reproduction and Development of Insects: Embryonic and Post-Embryonic Stages of Development, Interactions of Insects with Abiotic, Biotic, and Anthropogenic Factors, Systematics of Insects (Insecta), the Class Hexapoda. The Class of Entognathous Insects (Insecta–Entognatha), The Class of Ectognathous Insects (Insecta–Ectognatha). Information on the Subclass of Primary Wingless Insects (Apterygota), The Subclass of Winged Insects (Pterygota). The Infraclass of Ancient Winged Insects (Palaeoptera), Information on the Orders of Insects with Incomplete Metamorphosis (Hemimetabola), Information on the Orders of Insects with Complete Metamorphosis (Holometabola), Including Beetles (Coleoptera), Hymenoptera, and Butterflies (Lepidoptera), Information on Inseneficial to Human Activity and Agriculture, Information on Pest Insnd Measures for Their Control: Physical, Agrotechnical, Chemical, and Biological Methods.



II. MAIN THEORETICAL SECTION (LECTURE SESSIONS)

The course includes the following topics:
1. Introduction to Entomology.
The subject, goals, and objectives of Entomology as an elective course. The relationship of the course with general and special biology subjects. The formation and development history of Entomology in Uzbekistan, the contribution of national scientists to its development, and the role of scientists from the Commonwealth of Independent States (CIS) and foreign countries in its advancement. A brief historical overview of the future prospects of Entomology.
2. Morphology of Insects.
External appearance of insects, skin covering. The outer layer or epicuticle. The function and structure of insect skin glands. The coloration of insects. Morphological adaptations in insects. The body sections of insects and the structure and functions of organs in these sections.
3. Anatomy of Insects.
The internal organ arrangement of insects: the structure of muscles, the digestive system, fat body, phagocytic organs, respiratory, circulatory, excretory, nervous, and reproductive systems.
4. Reproduction and Development of Insects.
Reproduction and development of insects. Embryonic and post-embryonic developmental stages of insects. The sexual system of insects. Telotrophic or acrotrophic egg-laying. Meristic and parthenogenetic systems.
5. Ecology of Insects.
The relationships of insects with abiotic, biotic, and anthropogenic factors. Physiological adaptations. The body structure of soil-dwelling insects. The body structure of aquatic insects.
6. Systematics of the Class Insecta (Hexapoda).
Systematics of the large class Insecta, or Hexapoda. The class of concealed jawed insects (Insecta-Entognatha). The class of open-jawed insects (Insecta-Ectognatha). The subclass of primitive wingless insects (Apterygota). Information on winged insects (Pterygota) and the infraclass of ancient winged insects (Palaeoptera).
7. Winged Insects (Pterygota) Subclass.
The subclass of ancient winged insects (Palaeoptera). Orders of insects with incomplete metamorphosis (Hemimetabola).
8. Insects with Complete Metamorphosis (Holometabola).
Insects with complete metamorphosis (Holometabola), including the orders Coleoptera, Neuroptera, and Lepidoptera.
9. Insects with Complete Metamorphosis (Holometabola) – Continuation.
The continuation of the study of Holometabola, including the orders Diptera, Hymenoptera, and Siphonaptera.
10. Beneficial Insects for Human Activities and Agriculture.
Information on beneficial insects for human activities and agriculture. The feeding resources of insects and their habitat areas. The importance of entomophagous insects.
11. Pest Insects and Control Measures.
Information on pest insects and control measures, including physical, agro-technical, chemical, and biological methods.

III. GUIDELINES AND RECOMMENDATIONS FOR PRACTICAL SESSIONS
Recommended topics and instructions for conducting practical sessions:
1. Practical Session: External Appearance of Insects. Study of Insect Skin Covering and Muscular Structure.
The external appearance of insects is studied using collections. The structure and functions of the insect skin covering and muscles, along with the head and its appendages, as well as the types of insect antennae, are studied based on the collections and color charts gathered and prepared during field training.
2. Practical Session: Study of the Head and Appendages, and the Structure of the Mouthparts of Insects.
During field training, collections, micropreparations, and color charts are used to study the mouthparts of insects, belonging to different groups, and their structures and types.
3. Practical Session: Study of the Thorax and its Organ Structure in Insects.
During field training, collections, micropreparations, and color charts are used to study the thoracic organs of insects, including the legs and wings, their structure and types, belonging to various groups.
4. Practical Session: Study of the Abdomen, Digestive, and Excretory Systems of Insects.
Collections, micropreparations, and color charts gathered during field training are used to study the structure, types, and functions of the abdominal organs of insects, including the digestive and excretory systems.
5. Practical Session: Study of the Circulatory, Respiratory, and Nervous Systems of Insects.
Insects feeding on various types of food are dissected, and their digestive and excretory organ structures and functions are examined using color charts.
6. Practical Session: Reproduction Methods of Insects. Sexual Reproduction. Live Birth in Insects. Parthenogenesis and Pedogenesis.
During field training, collections, micropreparations, and color charts are used to study the structure and types of insect eggs from various groups. Students will be tasked with finding and photographing insect eggs.
7. Practical Session: Embryonic Development of Insects. Observing Metamorphosis.
Collections, micropreparations, and color charts are used to study the structure and types of insect larvae in different groups during field training. Students will observe insect metamorphosis as part of their task.
8. Practical Session: Post-Embryonal Development Stages in Insects. Observing Larvae and Pupa Types.
Collections, micropreparations, and color charts are used to study the structure and types of insect pupae in different groups during field training. The larvae and pupae of the silkworm are observed.
9. Practical Session: Basic Concepts of Insect Ecology. Environmental Factors. Observing Abiotic and Biotic Factors.
The ecology of insects is observed in the field, and the life forms of insects from various groups and their types of damage to plants are identified.
10. Practical Session: Studying the Effect of Temperature as an Abiotic Factor.
The effect of temperature on grasshoppers is observed, and based on reference books, important groups of insects, including the Orthoptera order, are identified.
11. Practical Session: Studying the Effect of Humidity on Insect Behavior and Development.
The effect of humidity on insects is observed in grasshoppers, and important families within the Hemiptera and Thysanoptera orders are identified based on reference books.
12. Practical Session: Studying the Influence of Soil on Insect Development.
The effect of soil on insect development is observed using beetles, and reference books are used to study important families within the order Coleoptera and the order Hemiptera.
13. Practical Session: Observing Insect Adaptations to Extreme Ecological Conditions.
Insects' adaptations to extreme ecological conditions are studied using bees, and reference books are used to identify important families within the orders Neuroptera and Lepidoptera.
14. Practical Session: Studying the Effect of Food as an Ecological Factor. The Importance and Harm of Nutrition.
The effect of food as an ecological factor is studied using grasshoppers. Additionally, important families within the orders Lepidoptera and Diptera are identified based on reference books.

IV. INDEPENDENT STUDY AND ASSIGNMENTS
Independent Study Tasks
1. Study the general structure of insects (head section and its appendages) – Collect and analyze the data.
2. Study the structure of the thoracic and abdominal sections of insects – Prepare a presentation.
3. Study the structure of the insect skin covering and muscular system – Collect and analyze the data.
4. Study the internal structure of insects, including the digestive and excretory systems – Prepare an analytical report using absolute, relative, and average values.
5. Analyze the structure of the circulatory and respiratory systems of insects.
6. Present the structure of the nervous system and sensory organs of insects.
7. Draw and explain the sexual organs of insects.
8. Study the structure of insect metamorphosis – Prepare a presentation.
9. Sub-class of winged insects – Write a report on ancient winged insects.
10. Study the ecology and structure of representatives of the orders: Mayflies, Dragonflies, Caddisflies, and Lacewings – Organize statistical observations.
11. Create tests on the ecology and structure of Termites and Orthopterans.
12. Write a report on the ecology and structure of the orders: Grasshoppers, Thrips, Antlions, and Shield Bugs – Explain with a report.
13. Study the ecology and structure of the order Coleoptera – Present findings via a presentation.
14. Draw and explain the ecology and structure of the orders: Springtails and Thysanura.
15. Write an essay on the ecology and structure of the order Hemiptera (True Bugs).
16. Create a photo album on the ecology and structure of the order Diptera (True Flies).
17. Study the ecology and structure of cotton and cereal pests – Use various methods to explain.
18. Prepare a presentation on integrated pest management methods for protecting plants from insect pests.
19. Create a video on beneficial insects for agriculture and control measures for pest insects.
20. Create tests on insects living in aquatic environments and soil.
21. Prepare and explain a collection of synanthropic insects.
22. Write a report on disease-spreading insects and present its content.
23. Create a video on pests of fruit orchards.
24. Prepare a photo album explaining beneficial insects.
25. Prepare an analytical report on bio-pest insects.
26. Explain the pests of legume crops through a prepared collection.
27. Prepare a collection of pests from the beetle family and explain.
28. Explain pests of vegetable crops using prepared collections.
29. Prepare a presentation on storage pests and defend it.
30. Write an essay on insect ecology.
Students' Responsibilities in Completing Independent Study Assignments for the Course:
a) Actively engage with textbooks and educational materials to thoroughly study the topic.
b) Prepare in advance for lectures, practical sessions, and assessment types (tests and exams), and make efficient use of time.
c) Submit each independent study assignment by the specified deadlines.
d) Understand and comply with the rule that assignments will not be accepted after the deadline.
e) Understand and follow the requirement not to engage in plagiarism (cheating) when completing independent study assignments.
The Independent Study Assignments for the Course are Recommended to be Completed According to the Principle of Equivalence in the Following Forms:
1. Prepare an Analytical Report (Essay) on the topic.
2. Draw Diagrams or Illustrations of the studied organism or structure.
3. Create Tests and Glossaries related to the topic.
4. Prepare an Analytical Presentation on the specific topic.
5. Conduct a Detailed Analysis of the given problem, providing definitions and conclusions.
6. Study the Assigned Topic in Depth and perform a high-level analysis.
7. Conduct Experimental or Laboratory Work.
8. Solve a Practical Problem and develop discussion questions and tasks, while also building project-based skills through tasks.
9. Prepare Scientific Articles, Theses, and Analyze Lectures.
1. 
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	V. Learning Outcomes / Professional Competencies
Knowledge: Understand the principles, methods, and historical development of insect systematics. Know the classification, morphology, life cycles, and ecology of major insect orders and families. Understand evolutionary relationships, phylogeny, and adaptations of insects to aquatic, terrestrial, and aerial environments. Recognize the ecological, agricultural, medical, and economic importance of insnd the principles of insect biodiversity conservation.
Skills: Analyze and compare the morphological, physiological, and developmental features of different insect groups. Explain insect life cycles, developmental stages, and evolutionary trends using diagrams, presentations, and written reports. Apply taxonomic and ecological methods to assess insect diversity, abundance, and distribution. Prepare analytical essays, reports, presentations, tests, and questionnaires based on scientific entomological sources.
Competences: Integrate entomological knowledge to solve scientific and applied problems in ecology, agriculture, and insect conservation. Evaluate the impact of anthropogenic factors on insect diversity and propose evidence-based conservation strategies. Demonstrate independent learning, critical thinking, and scientific communication skills in entomology. Work effectively both individually and in teams using modern educational and research approaches.
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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): Possesses comprehensive theoretical and practical knowledge of entomology; can clearly and logically explain insect morphology, development, life cycles, ecology, and evolution; able to work independently in laboratory, microscopy, and research tasks; demonstrates critical and creative thinking, scientific analysis, and evidence-based decision-making; completes independent assignments and projccurately and thoroughly.
ECTS B (4): Has a good understanding of core concepts in entomology; can explain insect classification, morphology, life cycles, and ecology, though depth may sometimes be limited; performs laboratory and practical tasks correctly, with occasional minor errors; can provide independent analysis and scientific reasoning, though some details may be inaccurate.
ECTS C (3): Possesses basic knowledge of entomology; can explain insect structure, development, and ecology only to a limited extent; practical work may contain errors or inaccuracies; independent work is partially developed, may not complete all tasks fully.
ECTS D (2): Knowledge and skills are insufficient; cannot explain entomological concepts or perform theoretical and practical tasks effectively; fails to complete independent assignments and laboratory exercises; does not meet minimum requirements.
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	Primary literature:
1. Turayeva Z.R., Mirzayeva G.S., Kholmatov B.R. Entomology. Textbook. 2024. – 180 p.
2. Khamrayev A.Sh., Azimov J.A., Kuchkarova L.S., Daminova D.B., Mirzayeva G.S. Insect Ecology. Textbook. Tashkent: Chulpon NMIU, 2016. – 384 p.
3. Bei-Bienko G.A. General Entomology: Textbook / G.A. Bei-Bienko. – St. Petersburg: Prospect Nauki, 2024. – 488 p.
4. Busarova N.V. Entomology. Key to Insect Families: Textbook for Universities / N.V. Busarova, O.P. Negrobov. – 2nd ed., revised and supplemented. – Moscow: Yurayt Publishing, 2025. – 182 p.
5. Red Book of Uzbekistan. “Tasvir” Publishing. Tashkent, 2019. – 392 p.

Information sources:
1. http://entomology.ru/orthoptera/
1. https://www.livelib.ru/selection/28890-entomologiya
1. https://insecta.pro/ru
1. https://insecta.pro/ru/catalog
1. https://www.insect-sale.com/
1. https://www.zin.ru/animalia/coleoptera/rus/inse_pro.htm
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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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	Course/Module responsible person:
Egamberdiyev Mehmonjon Khudoyberdiyevich, Doctor of philosophy (PhD) in biological science, Associate Professor
Turayeva Zuxra Rajaboyevna,  Doctor of philosophy (PhD) in biological science, Associate Professor
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	Reviewer:
Sh.X. Yusupova – Senior Lecturer of the Department of Biotechnology, Namangan State University, PhD in Biology
M.X. Egamberdiyev – Associate Professor of the Department of Biology, Namangan State University, PhD in Biology
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