Course Program of "Microorganisms and the environment in human life"
Staff Member Responsible for the course: PhD Gorovtsov Andrey Vladimirovich, assistant professor of biochemistry and microbiology department of Southern Federal University; PhD Pokudina Inna Olegovna, assistant professor of genetics department of Southern Federal University
1. The name of the educational program in which the discipline is read.
The discipline "Microorganisms and the environment and human life" is read in the framework of the Master's program "Human ecology with fundamentals of biomedicine" in the direction of training 06.04.01 "Biology", graduate level.

2. The overall complexity.

The total complexity of the discipline is 8 credit units, 288 hours. The program of the discipline provides:

Third semester: 36 lectures, 108 practical, 108 student independent work, 36 hours exam, 8 credit units.
3. The place of discipline in the structure of the educational program.

"Microorganisms and the environment and human life" refers to the variable part of the block of disciplines. It expands and complements the knowledge and skills gained in the study of such disciplines as "Microbiology", "Biochemistry", "Soil biology", "Soil Science".

4. The purpose of studying the discipline.
The study of the role of the microorganisms in supporting the stability of the ecosystems and their role in human life
5. Requirements for the results of mastering the discipline
In accordance with the federal state educational standard of higher education in the direction of training 06.04.01 Biology (Master’s degree level) discipline is aimed at the formation of the following competencies:
readiness to use fundamental biological ideas in the field of professional activity for posing and solving new problems 

ability to independently analyze available information, identify fundamental problems, set a task and carry out field and laboratory biological research when solving specific tasks using modern equipment and computing tools, be responsible for the quality of work and scientific accuracy of the results 
the ability to creatively use in the scientific and industrial-technological activity knowledge of the fundamental and applied sections of the disciplines (modules) that determine the direction (profile) of the master's program
the ability to apply the methodological foundations of design, field and laboratory biological, environmental research, use of modern equipment and computing systems (in accordance with the direction (profile) of the magistracy program)
As a result of mastering the discipline, the student must have:

To know: 
The main groups of soil microorganisms, their role in the soil, the genus and species most often found in soils of different types, the latitudinal-geographical distribution of microorganisms in the soils. Functional specialization of soil microorganisms in the transformation of nitrogen-containing substances, biopolymers (pectin, cellulose, lignin), the formation and decomposition of humus. The main stages of biogeochemical cycles, implemented by soil microbiota, the value of soil microorganisms for humans.
New directions in microbial biotechnology: the use of new types of raw materials, the use of immobilized cells, the production of highly active strains of microorganisms by methods of genetic engineering;

technologies of a number of industries based on the use of microorganisms for the production of food products (baking, winemaking, brewing, vinegar, dairy products, etc.)
To have an idea about the patterns of formation of human normal flora and about the factors causing the development of infectious processes. Know the history of the development of medical microbiology and the main methodological approaches used when working with pathogenic agents. Know the characteristics of the main causative agents of infectious diseases, have an idea about their epidemiology. Know the basics of infectiology and vaccination
To be able to: 
Analyze soil microbiota, isolate soil microorganisms of various groups into a pure culture using elective media, explain the importance of soil microorganisms for nature and humans.
to correctly navigate the issues of microbiological research of food products;

conduct a selection of microbiological tests for production control on the basis of existing regulatory documents;

correctly evaluate the results of sanitary and bacteriological control at the enterprise.
use knowledge of the morphology, physiology and metabolism of pathogenic bacteria to develop diagrams for the diagnosis of infectious diseases.
use the basic principles of developing new bacterial and immunobiological preparations for the treatment and prevention of infectious diseases
select diagnostic and prevention schemes for various infectious agents
Have skills:
Skills of isolation and cultivation of soil microorganisms, methods of quantitative accounting of soil microorganisms of various groups, methods of assessing the biodiversity of soil microorganisms.
Skills of storing and maintaining purity of producer strains,

Skills of sanitary and hygienic production control
Skills to observe safety regulations when working with microorganisms, to carry out the selection of nutrient media and conditions for the cultivation of pathogens of infectious diseases.

Skills of working with cultures of microorganisms, various methods of planting and cultivation
Possess the appropriate conceptual apparatus, systematize and critically analyze information about pathogens of infections, stages of development of diseases.

The content of the discipline "The microorganisms and the environment in human life" is built on a modular principle, with four main modules.

Module 1. Soil microbiology
Section 1. Introduction to soil microbiology

Topic 1. Soil as a habitat of microorganisms. The concept of soil microbiocenosis.

Section 2. A variety of soil microorganisms

Topic 2. The main taxa of soil microorganisms.

Representatives of the Proteobacteria and Cyanobacteria phylums and their role in the soil. Soil archaea.

Section 3. Representatives of the Actinobacteria phylum and their role in the soil.

Topic 4. Representatives of the Firmicutes phylum and their role in the soil.

Section 4. Biogeochemical activity of microorganisms

Topic 5. The transformation by soil bacteria of carbon compounds.

Theme 6. The transformation of soil compounds by nitrogen bacteria.

Topic 7. The transformation of phosphorus and sulfur compounds by soil bacteria. Trace elements and their importance for soil microorganisms.

Section 5. Application of soil microorganisms

Theme 8. The use of soil microorganisms in agriculture and biotechnology.

Theme 9. Soil microorganisms as indicators of anthropogenic impact.
Module 2. Food microbiology
Topic 1. Sanitary and bacteriological control at work.

Subject 2. Brewing technology.

Theme 3. Winemaking.

Topic 4. Technology of fermented milk products.
Module 3. Industrial microbiology
Topic 1. Fundamentals of technical microbiology. Microorganisms used in industry.

Topic 2. The use of fermentation and other metabolic processes in technical microbiology.

Theme 3. Production based on the production of microbial biomass.

Topic 4. The production of individual components of microbial cells.
Module 4. Medical microbiology
Section 1 General Medical Microbiology

Historical review of the development of medical microbiology.

Research methods used in medical microbiology.

Normal microflora of the human body.

Dysbacterioses.

Seroprophylaxis and serotherapy.

Teaching about infection.

The main features of the microbes that cause disease.

Means of specific treatment and prevention of infectious diseases. Infection process and anti-infective immunity.

Principles and methods of laboratory diagnosis of infectious diseases

Section 2. Applied Medical Microbiology

Nosocomial infections.

Intestinal infections.

Infections with airborne transmission mechanism. The causative agent of whooping cough. Causative agents of meningitis.

Purulent-inflammatory diseases.

Diseases caused by anaerobic microorganisms.

Food toxicoinfection.

Sexually transmitted diseases.

The causative agents of cholera.

The causative agents of especially dangerous disease DNA and RNA viruses.
 Basic educational technology

Discipline teaching provides the following forms of organization of the educational process: score-rating system of knowledge assessment during the current control, mid-term control and intermediate certification, interactive lectures, independent student work, testing, project method, presentation method.

Forms of control

The discipline program provides for the following types of control: monitoring progress in the form of a test, a report with a presentation and a project assignment, mid-term monitoring of progress in the form of testing, intermediate control in the form of an exam.
GRADING SCHEME

	A
	EXCELLENT - outstanding performance with only minor errors

	B
	VERY GOOD - above the average standard but with some errors

	C
	GOOD - generally sound work with a number of notable errors

	D
	SATISFACTORY- fair but with significant shortcomings

	E
	SUFFICIENT - performance meets the minimum criteria

	FX
	FAIL - some more work required before the credit can be awarded

	F
	FAIL - considerable further work is required


