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	Medical biology.
	60
	60
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	2.
	I. COURSE CONTENT
The aim of the discipline The primary objective of teaching natural sciences is to cultivate a scientifically grounded, systematic, and logical worldview in future specialists, as well as to study the human organism as a biosocial system in a comprehensive manner. Particular attention is given to understanding the molecular, cellular, physiological, and ecological foundations that govern biological processes. This discipline stimulates interest in scientific knowledge directly relevant to healthcare practice, enhances students’ abilities in analytical thinking, scientific reasoning, and systematic problem-solving, and equips them with an integrated set of theoretical, methodological, and practical competencies essential for independent professional development. Moreover, natural sciences provide the methodological and conceptual foundation necessary for mastering the theoretical and clinical modules taught in subsequent stages of the curriculum.
II. INSTRUCTIONS AND RECOMMENDATIONS FOR EXERCISING THE EXERCISES

Recommended topics for lectures and methodological recommendations for conducting lectures:

Topic 1. The role of biology in the medical education system. Cell biology. Cell proliferation. Mitosis. Meiosis. Amitosis. Endomitosis. Polythenia.
Understanding the module topic. Concepts of life. Levels of development of living beings. Cell theory and its main stages of development. Modern definition of cell theory. Evolution of the cell. Specific characteristics and integration of cells in multicellular organisms. Structure of the cell according to its function.

Cell cycle and its periodicity. Methods and stages of cell division. Mitosis and meiosis and regulation of their activity. Distribution of hereditary factors during cell division. Cell proliferation and its role in medicine. 
Topic 2. General principles of genetics. Chromosomal theory of heredity. Functions and methods of the genetic module. Heredity and variability are the main features of living things. Stages of genetics development. Methods and functions of genetic testing. Main sections of genetics. The importance of genetics in medicine. Inheritance of traits in monohybrid and dihybrid crossing. Mendel's laws. Relativity of dominance. Analytical crossing. Interaction of genes . Pleiotropic effect of genes. Expressivity and penetrance of genes. Violations of the rule of trait splitting.
Chromosomal theory of heredity. Genetic map. Chromosome – a group of genes related to each other. Rules of the chromosome theory of heredity. Sex. Genetics. Sex control. Cross-over. The role of the chromosome theory of heredity in medicine.

Topic 3. Variability. Its types and role in medicine.

Variability and its types: combinatorial, mutational, modificational. Modificational variability. Speed of reaction of traits. Phenocopies. Adaptive nature of variability. Interaction of environment and genotype in manifestation of traits in humans. Statistical methods of studying modificational variability. Combinatorial variability in ensuring genetic diversity of humans .
Topic 4. Methods of studying human genetics.  Hereditary diseases.
A human being is a unique object of genetic analysis . The main methods of studying human heredity are: genealogical (pedigree), twin, cytogenetic, biochemical, population-statistical, molecular-genetic, ontogenetic, immunological, dermatoglyphic , somatic cell genetics, genetic engineering. Polymerase chain reaction (PCR). DNA sequencing. DNA technology.

Classification of hereditary diseases (gene, chromosomal, genomic). Monogenic diseases and their types of inheritance. Hereditary diseases. Chromosomal diseases. Gene diseases.

Topic 5. General patterns of individual development.

Individual development (ontogenesis). General patterns. Types and periods of ontogenesis. Preembryonic development . Fertilization. Periods of embryonic development and their general characteristics: fertilization , zygote, cleavage, blastula, gastrulation, histogenesis, organogenesis.
Critical periods of development. Teratogenic environmental factors . Anomalies and malformations of development. Postnatal ontogenesis. Interaction of biological and social factors in childhood, adolescence and maturity . Biological aspects of aging and death.
Topic 6. Fundamentals of medical parasitology. Medical protozoology .

Subject and tasks of medical parasitology. Spread of parasitism in the animal world.

Origin of parasitism: emergence of ecto- and endoparasites. Blood parasitism. Various forms of host-parasite relationships. Adaptation to a parasitic lifestyle. Diseases of natural origin. Life forms of parasites of epidemiological significance. Evolution of parasitism under the influence of anthropogenic factors. Pavlovsky's teaching.

aspects of combating parasitic diseases. Scientists working in the field of general and medical parasitology . Parasitic forms in the world of living beings. Types of protozoa. Their importance in medicine. Sarcoidosis : dysentery, intestinal and oral amoebae. Herpes : trypanosomes, leishmania , trichomonas and lamblia. Spores. Toxoplasma, coccidia and malarial plasmodia. Ciliates: balantidia. Their morphofunctional description, development cycles, transmission routes, pathogenic action, laboratory diagnostics and prevention.

Topic 7. Medical helminthology. Types of flatworms. Types of roundworms.
Concept of helminths. Biogeohelminths. Platelminths are a type of flatworms. Features of sucking development cycles. Class of sucking: liver, cat, lancet, lung and blood flukes, their structure, development cycle, pathogenic action, diagnostics and prevention. Tapeworms: cattle and pig tapeworm, broad tapeworm, pinworm, echinococcus, alveococcus. Their structure, development cycle, pathogenic action, diagnostics and prevention.

Roundworms: human ascariasis, ostrich worm, whipworm, hookworm, trichinella, ancylostomiasis, strangloids, filaria, wuchereria, loa-loa. Methods of helminthoscopy and ovohelminthoscopy. Treatment. Deworming.

Topic 8. Medical arachnoentomology.

Arthropods of medical importance. Class: Arachnida. Orders: spiders, scorpions, phalanges, ticks. Class of insects. Epidemiologically important orders. Lice, fleas, ticks, lice and diptera.

Topic 9. Ontophylogenesis of human organs. 

Evolution of organs. Ontophylogenesis of organs and functional systems of animals (skin, musculoskeletal system, circulatory, respiratory, excretory, reproductive, endocrine, nervous, digestive). Dependence of the development of congenital malformations in humans on ontophylogenesis.

III. INSTRUCTIONS AND RECOMMENDATIONS FOR PRACTICAL CLASSES

Recommended topics for practical classes and instructions for conducting practical classes:

1. Study of the structure of the microscope. Rules for working with the microscope . Preparation of a temporary preparation and observation of parts of cells and cotton fiber.
Describes the structure of a microscope. Prepares a temporary microscope slide.

2. Viruses and bacteriophages. Their species structure and differences. Study of their general structure and differences.

Describes viruses and bacteriophages, their structure. Explains similarities and differences.
 3.  General structure of prokaryotic and eukaryotic cells. Preparation of a temporary preparation and study of cellular organelles in it.
Describes the structure of prokaryotes and eukaryotic cells . Prepares a temporary preparation and studies the cellular organelles in it.

4. The cell membrane, its fine structure and the flow of substances into the cell.

Provides insight into the structure and functions of the cell membrane: protection , transport and receptors.

5. Flow of substances and energy, transfer of information in the cell
Describes the stages of metabolism. Prepares a presentation on the transmission of hereditary information from generation to generation.
6. Cell biology: the life cycle of a cell. Cell reproduction: mitosis. Methods of reproduction of somatic cells . Meiosis. Methods of reproduction of sex cells.
Compares mitosis and meiosis of cell division, explains their biological significance.
7. Mendelism. Laws of heredity. Multiple allelism. Interaction of allelic genes.
G. Mendel and their essence. Understands the laws of heredity, forms an idea of allelic genes and their interaction.

8. Molecular bases of life. Nucleic acids and their role in the transmission of hereditary traits from generation to generation. The role of DNA in protein biosynthesis.

Describes the structure of DNA and RNA and their role in protein synthesis. The problems and exercises work.

 9. Methods of studying human genetics: genealogical, twin and cytogenetic methods.
Describes and presents the essence of methods for studying human genetics: genealogical, twin and cytogenetic methods.
10. Methods of studying human genetics: population-statistical, dermatoglyphics and biochemical .

Describes and presents the essence of methods for studying human genetics: population-statistical methods, dermatoglyphic and biochemical methods.
11. Hereditary diseases. Chromosomal diseases.
Explains and studies the types of hereditary diseases in humans. Provides an understanding of chromosomal and genomic mutations.
12. Genetic diseases. Medical and genetic aspects of marriage. Medical and genetic counseling .

The book provides information on the classification, clinical characteristics and complications of human genetic diseases. It explains the types of marriage and its medical aspects , and also analyzes the importance of medical genetic counseling.

13. Developmental biology. Reproduction of organisms. Ontogenesis. Patterns of proembryonic development.
Explains and studies the biology of development and reproduction of organisms. Studies ontogenesis and its stages.
14. General principles of embryonic development . Postembryonic development. Genetic complications associated with environmental pollution. Developmental anomalies. Provides information on the stages of postembryonic development. Explains and studies the general principles of embryonic development.

15. Teratogenic factors. Gerontology. Regeneration. Homeostasis. Transplantation.

Understands teratogenic factors. Describes concepts such as gerontology, regeneration and homeostasis. Provides an understanding of the types of transplantation.
IV. INDEPENDENT STUDY AND ASSIGNMENTS
Independent Study Tasks
1. Review of cell structure based on educational and scientific literature. Cell theory. Analysis of morphofunctional characteristics of animal and human chromosomes.

2. Study of substance, energy and information flows in the cell based on educational and scientific literature. Preparation of a presentation on the role of cell proliferation problems in medicine.

3. Analysis of patterns of inheritance of traits based on the provided information. Laws of heredity. The role of genetic engineering in medicine. Information on antimutagenesis.

4. Writing a paper on the diversity of reparation enzyme activity based on the provided information. Interaction of non-allelic genes. Reflections on pleiotropy.

5. Discussion of the body's resistance to mutagenic effects based on educational and scientific literature. Thomas Morgan's chromosome theory. Study of the genetics of sex.

6. Presentation of information on the molecular basis of heredity based on educational and scientific literature. 

7. Prepare a presentation on anthropogenetic methods based on educational and scientific literature: genealogical method.

8. Analyze the twin method based on the presented information.

9. Study anthropogenetic methods based on the presented information: biochemical and cytogenetic methods.

10. Provide information on anthropogenetic methods based on educational and scientific literature: population statistical method.

11. Provide information on hereditary diseases based on a freely chosen topic: provide information on chromosomal and gene diseases. Prepare a presentation on medical genetic counseling.

12. Provide information on protein biosynthesis based on educational and scientific literature.

13. Analyze developmental biology based on the presented information. Describe the stages of ontogenesis.

14. Analyze the ontophylogenesis of organs and organ systems in vertebrates based on educational and scientific literature.

15. Consider phylogenetic defects in human development based on the presented data. 
Guidelines and responsibilities for independent study in the course
When completing independent study assignments, students are required to:

a) actively work with textbooks and teaching materials for an in-depth study of the topic;

b) prepare in advance for lectures, practical classes and types of control (tests and exams), use time effectively;

c) submit each of the independent study assignments within the established timeframes;

d) know and comply with the condition that after the deadline for submitting work on independent work has expired, work will not be accepted;

d) Know and comply with the requirements for preventing plagiarism when completing independent study assignments.

that independent work in natural science be carried out according to the principle of alternation in the following forms:

1) prepare an analytical essay on the topic;

2) prepare an analytical speech (presentation) on a given topic;

3) make an accurate diagnosis of the disease and analyze it;

4) conduct a comprehensive analysis of the patient, giving him a description and conclusions;

5) deep study and high-level analysis of a given topic;

6) preparation of scientific articles, dissertations and reports;

Independent study assignments on the subject are assessed during practical classes and are taken into account when assessing the type of intermediate control.

	3.
	V. Learning outcomes / Professional competencies
Upon successful completion of the discipline Medical Biology at the bachelor’s level, the student will demonstrate knowledge of the biological basis of human health and disease, including genetic disorders. The student will be able to explain basic mechanisms of disease development, understand introductory diagnostic and therapeutic approaches, and apply medical-biological knowledge in healthcare-related educational and applied settings.

	4.
	VI.  Educational technologies and methods:
· lectures;

· interactive case studies;

· logical thinking, quick questions and answers;

· work in groups;

· conducting presentations;

· individual projects.

	5.
	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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	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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