BIOINDICATION AND BIOTESTING
Cycle: scientific training.

Status: elective discipline.

Academic year: 2021-2022 academic year, III semester.

The purpose of the discipline: to form in higher education students a system of knowledge about the methods of bioindication of natural and artificial ecosystems to understand the peculiarities of their functioning using biological test objects.

As a result of studying the discipline, the graduate student must know:

- theoretical bases of biological monitoring of the environment;

- general approaches to the implementation of ecological and toxicological assessment of surface water quality, bottom sediments and soils;

- main directions of research in bioindication and basic concepts related to the assessment and normalization of the state of the biota and the use of biotic characteristics for the assessment and normalization of the state of the environment;

- principles of modern ecological standardization of technogenic influences on the environment on the basis of biological criteria;

- physicochemical and toxic properties of the main groups of ecotoxicants;

- prospects for the development and use of biological monitoring;

- principles of using microorganisms in bioindication;

- basics of modern methodology and methods of bioindication and biotesting as an important component of environmental monitoring;

- patterns of biota response to natural and anthropogenic factors, principles and methods of assessment, forecasting, regulation and regulation of the biotic environment;

- methods of using unicellular algae in phytoindications of terrestrial and aquatic ecosystems;

- biotesting methods using zooplankton and zoobenthos;

- practical significance of indicator insects;

- the importance of vertebrates in bioindication;

- basics of using higher plants in bioindication.

- means of statistical processing of biotesting results, their design and presentation;

- basic methods of bioindication of air and soil pollution;

- basic methods of bioindication of toxic and eutrophic water pollution;

- basic methods of bioindication of radioactive contamination;

- ideas about the control of biological pollution, about biological methods of environmental protection, about the prospects of development and use of biological monitoring.

be able:

- to assess the ecological condition of landscapes and natural resource potential of the regions of Ukraine by bioindication methods;

- to formulate regulatory requirements for toxicological indicators to the quality of surface waters and return waters on discharge into water bodies;

- use special equipment for biological testing;

- use regulations and special terminology;

- use the results of biotesting in research;

- to determine the species diversity of invertebrates in the reservoir;

- estimate the number of zooplankton in the water sample;

- calculate the average saprobity according to Knepp;

- perform ecological and toxicological studies of water quality and bottom sediments in the laboratory using biotesting techniques on crustacean daphnia, algae, fish and insect larvae;

- assess the state of the forest biocenosis using myrmecoindication;

- to determine the species composition of phytoplankton in a water sample;

- to determine the deficiency of mineral elements in the soil by morphological features of the aboveground part of plants;

- use bioindication methods to study pollution by heavy metals, pesticides, polycyclic hydrocarbons and oil;

- to assess the degree of danger of ecotoxicant effects on living organisms using biotesting techniques.

Topics studied in the course:

Topic 1. Objects, subject, methods of bioindication.

Topic 2. The main directions of bioindication and biotesting.

Topic 3. Ecological principles of bioindication. Biochemical and physiological reactions to anthropogenic stressors.

Topic 4. Areas of application of bioindicators. Features of air, water and soil quality assessment.

Topic 5. Requirements for bioindicators.

Topic 6. Ecological levels of bioindication research.

Topic 7. Vertebrates in bioindication.

Topic 8. Multicellular invertebrates as indicator objects in bioindication.

Topic 9. Microorganisms as test objects of bioindication.

Topic 10. The use of algae for water quality analysis.

Topic 11. Lichen indication of biological systems.

Topic 12. Phytoindicator characteristics of plant communities. The effect of anthropogenic stressors on the dynamics of biocenoses. Bioindication of anthropogenic impact on the landscape.

Topic 13. The use of bioindication and biotesting methods in population monitoring.
