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	Aims and Objectives
	
The objective of the course "Cell Biology and Genetics" is to acquaint students with basic knowledge about the organism of the living world in general, and about the human organism in particular, from the molecular level, continuing with the cellular structure, the construction and functions of organelles, reactions cellular metabolism.

The main purpose of the course is:

1. The student will gain knowledge about cellular structure, construction and functions of organelles, cellular metabolic reactions.
1. Cellular energy generation, protein biosynthesis, cell division, DNA structure and functions.
1. Familiarity with Human genes, the construction and biological functions of organs and basic knowledge about the environment.
1. Molecular methods that find application in Biotechnology such as PCR, Clusters of interspersed short regular palindromic repeats (CRISPR)-Cas9
1. Familiarity with Mechanisms of inheritance, causes of genetic changes (mutations), rules of inheritance, diseases as a result of changes in the number and structure of chromosomes

	Learning Outcomes
	
Upon completion of this course, students should be able to:

1. Gain knowledge of the technique of using the microscope. Describe and clarify the cell, its structure and functions as the basic unit of organisms.
1. To understand the organization of processes in the cytoplasm and the cell nucleus. They learn the construction of the cell membrane, its functions. Transport of ions and molecules across the cell membrane,
1. Describe and explain the transfer of information from the DNA molecule, through the RNA molecule to the protein. They understand the basics of the laws of inheritance of human qualities with different examples.

1. Learn the appearance of changes in the structure of genetic material and their connection to phenotypic changes.
1. To understand biochemical and biophysical processes in cells. They gain knowledge from the subject of Biology with Genetics, which will serve as a lesson for molecular methods applied in biotechnology.


	Course Content
	Course Plan
	Week

	
	Presentation of the subject, branches of Biology: Molecular biology of one and many cells
	1

	
	Cell, discovery of the cell, cell theory, prokaryotes, eukaryotes, structure and function of the cell membrane
	2

	
	Membrane contacts, forms of cell permeability, diffusion, osmosis, filtration, facilitated diffusion, active transport, the role of ion pumps in medicine, endocytosis
​
	3

	
	Cell organelles with one and two membranes: nucleus, endoplasmic reticulum, Golgi apparatus, mitochondria, chloroplasts, lysosomes, peroxisomes. Organelles without membranes, cytoskeleton, target, 
flagellum,
	4

	
	
Internal membranous system - Cell organelles, Metabolic-regulatory processes in the cell
	5

	
	Cell nucleus – Structure and synthesis of nucleic acids
	6

	
	Chromosomes – construction and division of chromosomes
	7

	
	Cell division – mitosis and meiosis
	8

	
	Principles of inheritance – Mendel's laws
	9

	
	Chromosomal aberrations–sex-linked genes
	10

	
	Bacterial Genetics, Recombinant ADNTechnology
	11

	
	Types of inheritance, cloning and PCR
	12

	
	Gene therapy, regenerative medicine and the future of human genetic medicine
	13

	
	Genetic mapping, genomics
	14

	
	Final examination
	15
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