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1.Опис навчальної дисципліни «Екологія та неоекологія» 

Галузь знань, спеціальність, освітня програма, освітній ступінь 

Освітній ступінь  Бакалавр 

Спеціальність  101-Екологія 

Освітня програма Екологія, Блок «Охорона 

навколишнього  середовища» 

Характеристика навчальної дисципліни 

Вид  Обов'язком 

Загальна кількість годин  180 

Кількість кредит ЕСТS  6 

Кількість змістових модулів  4 

Курсовий проект (робота) 

за  наявності) 

 

Форма контролю  Екзамен 

Показники навчальної дисципліни для денної та заочної форм навчання 

 денна форма   

навчання  

заочна форма 

Рік підготовки (курс)  2  

Семестр  3  

Лекційні заняття  60 год.  

Практичні, семінарські заняття  75 год.  

Лабораторні заняття   

Самостійна робота  45 год.  

Індивідуальні завдання   



Кількість тижневих 

аудиторних  годин для денної 

форми   

навчання 

9 год.  

 

 

2. Goal and objectives of academic discipline  

THE OBJECT AND ASSIGNMENTS OF THE COURSE  
Goal of the course is to understand the nature of environmental influences  on 

individual organisms, their populations and communities, on landscapes and,  
ultimately, biosphere (all life on Earth).  

Learning objectives are organism, population, community, ecosystem,  
biome, and biosphere.  

Learning outcome of course is the student's ability as a specialist: ∙ to have 
a clear understanding of the scientific method, including  hypothesis formation and 
testing.   

∙ to understand how individual developmental and physiological  constraints 
and adaptations relate to ecological processes  

∙ to have familiarity with the use of theoretical models to explain  processes 
such as competition and predation  

∙ to understand population structure and dynamics in the context of  
demographic life history tables and the evolution of life history patterns ∙ to have a 
basic familiarity with the evolution of mating systems, social  behavior, plant 
animal coevolution  

∙ to understand the organization of communities, including hierarchal  
structure, food webs, bottom-up and top-down processes  

∙ to understand ecosystem patterns and processes to have a clear  
understanding of the scientific method, including hypothesis formation and testing. 
∙ to understand how individual developmental and physiological  constraints and 
adaptations relate to ecological processes  

∙ to have familiarity with the use of theoretical models to explain  processes 
such as competition and predation  

∙ to understand biosphere structure and dynamic process in it ∙ to have a basic 

familiarity with main biosphere cycles as carbon  cycle, sulfur cycle, nitrogen 

cycle, water cycle and phosphoric cycle ∙ to understand the main anthropogenic 

impact on the environment ∙ to understand basic world environmental problems.  

∙ how different pollutants effect water, soil and air quality, etc.; ∙ a definition 
and/or example of water pollution, air pollution and land  pollution;  

∙ how anthropogenic pollution changes main biosphere cycles; ∙ the concept 

of greenhouse effect, acid rains and ozone depletion; ∙ the definition of 

eutrophication, the factors which take part in this  process.  

Upon completion of this course, students should be known  



- how the different organisms grow, populate;  
- distinguish between the concept of the habitat and niche, and be able  to 

recognize examples of each; 

- types of abiotic factors;  
- how different organisms interact as parasites, predators, etc.; - the 
difference between intraspecific and interspecific competition - a 
definition and/or example of species diversity;  
- the four factors which affect density of a population in any given area  

(natality, mortality, immigration, emigration) and recognize examples of each; - the 
concept of ecological succession;  

- the definition of a biome, the factors which are used to characterize  
biomes;  

- to use basic conceptual and analytical tools for describing and  
quantifying ecological relationships;  

- to quantify mechanisms of resource acquisition and environmental  
tolerance;  

- to understand and apply models and conceptual frameworks  describing 
main environmental cycles;  

- to understand and use fundamental analytical methods to  describe 
dynamics of anthropogenic changes of the environment; - to make 
predictions about anthropogenic impacts the environment  based on their 
knowledge about man-made factors;  

- to integrate their knowledge about ecological problems.  

should be able:  
- to analyze ecological systems in terms of proximate and ultimate  

causation,   

- to work with multi-level systems interactions;  
- to use basic conceptual and analytical tools for describing and  quantifying 

ecological relationships;  
- to quantify mechanisms of resource acquisition and environmental  

tolerance;  
- to understand and apply models and conceptual frameworks  describing 

physiological function;  
- to understand and use fundamental analytical methods to describe  structure 

and dynamics of populations and communities;  
- to make predictions about population and community dynamics based  on 

their knowledge about biotic and abiotic factors influencing species  interactions;  

- to integrate their knowledge about species interactions;  

- to explain higher level ecosystem processes;  
- to analyse ecological systems in terms of proximate and ultimate  causation,  

- to work with multi-level systems interactions;  
- to use basic conceptual and analytical tools for describing and  quantifying 

ecological relationships;  
- to quantify mechanisms of resource acquisition and environmental  

tolerance; 
- to understand and apply models and conceptual frameworks  describing 



main environmental cycles;  
- to understand and use fundamental analytical methods to  describe 

dynamics of anthropogenic changes of the environment; - to make predictions 
about anthropogenic impacts the environment  based on their knowledge about 
man-made factors;  

- to integrate their knowledge about ecological problems.  

Набуття компетентностей:  

загальні компетентності (ЗК):  
К01. Знання та розуміння предметної області та професійної 
діяльності К07. Здатність діяти соціально відповідально та свідомо.  

К08. Здатність проведення досліджень на відповідному рівні.  

фахові (спеціальні) компетентності (ФК):  
К14. Знання та розуміння теоретичних основ екології, охорони  

довкілля та збалансованого природокористування.  
К18. Здатність до оцінки впливу процесів техногенезу на стан  

навколишнього середовища та виявлення екологічних ризиків, пов’язаних з  
виробничою діяльністю.  

К26. Здатність до участі в управлінні природоохоронними діями та/або  
екологічними проектами.  

- 

-  

3. Program discipline 

№  Themes and modules to be covered Hour 
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Module 1. Ecological factors. Adaptation 

1

.  

Lecture 1. Introduction to Ecology  1  6  2  2  2 

2.  Lecture 2-3. Habitat. Environmental factors  2-3  10  4  4  2 

3.  Lecture 4-5. Abiotic factors-climatic factors  4-5  10  4  4  2 

4.  Lecture 6. Adaptation of plants to the environment  6  6  2  2  2 

5.  Lecture 7-9. Animal adaptation to the environment  7-9  14  6  6  2 

6.  Lecture 10-12. Mechanism of adaptation  10-12  14  6  6  2 

7.  Lecture 13-14. Interactions between members of 
one  species 

13-

14  

10  4  4  2 



 Total for module I   70  28  28  14 

Module 2. Community and population. Ecosystem  

8.  Lecture 15. Population and Its Characteristics  15  9  2  5  2 

9.  Lecture 16. Interaction between members of 
different  species: positive and negative 

16  6  2  2  2 

10.  Lecture 17. Negative interactions between members 
of  different species 

17  7  2  3  2 

11.  Lecture 18. Biotic Community  18  7  2  3  2 

12.  Lecture 19. Biotic community (part II)  19  7  2  3  2 

13.  Lecture 20. Ecosystem  20  7  2  3  2 

14.  Lecture 21. Species in ecology  21  6  2  2  2 

15.  Lecture 22. Ecological rules and lows  22  6  2  2  2 

 Total for module II   55  16  23  16 

Module IIІ. Biosphere and biogeochemical cycles 

16.  Lecture 23. Structure of biosphere  23  7  2  3  2 

17.  Lecture 24. Water cycle  24  7  2  3  2 

 18. Lecture 25. Nitrogen cycle in nature  25  7  2  3  2 

 19. Lecture 26. Carbon cycle  26  7  2  3  2 

 Total for module III   28  8  12  8 

Module ІV. Environmental pollution 

20.  Lecture 27. The environmental pollution  27  7  2  3  2 

21.  Lecture 28. Air pollution  28  7  2  3  2 

22.  Lecture 29. Water pollution  29  7  2  3  2 

 23. Lecture 30. Soil contamination. Global ecological 

effects  

30  6  2  3  1 

 Total for module IV   27  8  12  7 

 TOTAL, hour  30  180  60  75  45 

 

 

4. Themes of laboratory activities  



№  Name of theme  Hours 

1  Introduction to ecology  2 

2  Terrestrial habitat. Adaptations of organisms to the terrestrial and aerial habitat  4 

3  Comparison of leaves structure of heliophytes and sciophytes  4 

4  Comparison of photophilic and shade loving leaf of one plant  2 

5  Comparison of anatomical features of plants from different habitats  6 

6  Adaptations of species to aquatic habitat  6 

7  Life forms by Raunkiaer system  4 

8  Evaluation of plants and animals size, density and population  5 

9  Competitive relationships  5 

10  Competition of two species for limited resources  6 

11  Predator – prey cycles  3 

12  Structure and dynamic of ecosystem  2 

13  Examining the stages in ecological succession  2 

14  Biosphere and its components  1 

15  Hydrosphere  1 

16  Water cycle  2 

 17 Nitrogen cycle  2 

18  Sulfur cycle  2 

 19 Phosphorus cycle  2 

20  Carbon cycle  2 

21  Air pollution  1 

22  Car pollution  1 

 23 Assessment of car pollution on the main street (carbon monoxide concentration)  3 

 24 Water pollution  1 

 25 Determination of noise pollution  3 

 26 Estimation of environment contamination on a base of lichen indication  3 

Total, hours  75 



 

 

5. Independent study 

№  Name of theme  Hours 

1  Independent studies 1. Adaptations of Plants to Water Scarcity and Heat  8 

2  Independent studies 2. Terrestrial biomes  8 

3  Independent studies 3. Aquatic biomes  10 

4  Independent studies 4. Assay  6 

5  Independent studies 5. The phosphorus cycle  4 

6  Independent studies 6. The sulfur cycle  4 

7  Independent studies 7. The assay  3 

8  Independent studies 8. Presentation and test  4 

Total, hours  45 

 

 

6. Control questions  

1. Types of Habitat. Climatic factors  

2. Photoperiodism and examples  

3. Effect of Light on Animals  
4. Interaction between members of a species: mating and parental care 5. 
Topographic or physiographic factors  

6. Range of tolerance  
7. Interaction between members of a species: family formation 8. 
Edaphic Factors  
9. Interaction between members of a species: aggregations and types 10. 
Interaction between members of a species: types of communication 11. 
Give a definition of the term “ecology”.  

12. History and different branches of ecology  
13. Interaction between members of a species: Society Formation 
14. Temporary and non- temporary aggregations  

15. Significance of aggregations  

16. Adaptation and its types  

17. Adaptation to flight  

18. Adaptation of fish to the water environment  

19. Adaptation of plants to water quantity  

20. Adaptation of plants to water habitat  

21. Adaptation of plats to light  



22. Adaptation to digging  

23. Biotic Community. Structure and features  
24. Negative interactions amongst different species in a community 
25. Positive interactions amongst different species in a community 26. 
Characteristics of Population  

27. Age distribution of population  

28. Primary Succession. Steps of formation  

29. Secondary Succession. Steps of formation  

30. Pyramid of biomass  

31. Pyramid of numbers  

32. Parasitic food chain. Provide an illustration  

33. Pyramid of energy. Provide an illustration  

34. Parasitic food chain. Provide an illustration  

35. Detritus food chain. Provide an illustration  

36. Grazing food chain. Provide an illustration  

37. Food web. Food chain  

38. Ecosystem and its types  
39. Carbon cycle. Anthropogenic impact on carbon cycle 40. 
Phosphor cycle. Anthropogenic impact on phosphor cycle 41. 
Water cycle. Main steps  
42. Nitrogen cycle. Anthropogenic impact on nitrogen cycle 
43. Sulfur cycle. Anthropogenic impact on carbon cycle 44. 
Biosphere: structure and borders 

45. Hydrosphere and its properties  

46. Lithosphere and its structure  

47. Atmosphere and its structure  

48. Vernadskia and theory of anthroposphere  

49. Water pollution.  

50. Sources of water pollution. Negative impact  

51. Air pollution.  

52. Sources of air pollution. Negative impact  

53. Land pollution.  

54. Sources of land pollution. Negative impact  
55. Global ecological consequences of anthropogenic pollution 
56. Ecological problems in agriculture  

7. Teaching methods  

Verbal, visual, practical  

8. Forms of control  

Modules, test, exam  

9. Evaluation and grading  
Оцінювання знань студента відбувається за 100-бальною шкалою і  

переводиться в національні оцінки згідно з табл. 1 «Положення про екзамени  
та заліки у НУБіП України» (наказ про уведення в дію від 27.12.2019 р. №  



1371).  

Рейтинг студента, бали  Оцінка національна за результати складання 

екзаменів  заліків 

90-100  Відмінно Зараховано 

74-89  Добре  

60-73  Задовільно 

0-59  Незадовільно  Не зараховано 

 

 

Для визначення рейтингу студента (слухача) із засвоєння дисципліни  
Rдис (до 100 балів) одержаний рейтинг з атестації (до 30 балів) додається до  
рейтингу студента (слухача) з навчальної роботи Rнр (до 70 балів): R дис =  R 
нр + R ат  

10. Required and recommended references  

Methodological support  
1. Rubezhnyak I.G. Workbook to self-study training under supervision of  

discipline “Fundaments of ecology” for students of special subject 6.070801  
“Ecology and environment protection”. – Kiev. -2010.- 44p. 
2. Rubezhnyak I.G. Workbook to laboratory works of discipline  “Fundamentals of 
ecology” for students of higher education institute of III - IV  accreditations levels, 

direction 101 “Ecology”. – Kiev, 2016.- 40 p. 11. Main readings  
1. Ecology: a bridge between science and society. Odum, E. 1997. 2. 

Wilkinson, David M., Fundamental processes in ecology: an earth  systems 
approach. – Oxford University Press Inc., New York., 2006. –182 p. 3. 
Cheremisinoff, Nicholas P. Handbook of air pollution prevention and  control. – 
Elsevier Science (USA), 2002. – 562 p.  

4. Lavelle, Patric, Spain, Alister V. Soil Ecology. – Kluwer Academic  
Publisher, 2001. – 620 p.  

5. Білявський Г.О., Бутченко Л.І Основи екології: теорія та  практикум. 
– Київ: Либра, 2004. – 368 с.  

6. Білявський Г.О., Фурдуй Р.С. Основи наукових знань. – Київ,  2002. –
300 p.  

7. Корсак К.В., Плахотнік О.В. Основи екології. – Київ: МАУП, 2002. – 
296с.  

8. Кучерявий В.П. Екологія. – Львів, 2000р. – 347с  

Additional references  
1. Aerts, R. and Chapin III, F. S. 2000. “The Mineral Nutrition of Wild  

Plants Revisited: A Re-Evaluation of Processes and Patterns.” Advances in 



Ecological Research 30: 1-67.   
2. Arrhenius, O. 1921. “Species and Area. Journal of Ecology 9: 95-99.  3. 

Beissinger, S. R. 2002. “Population Viability Analysis: Past, Present,  Future.” In 
Beissinger, S. R. and McCullough, D. R. Ed. Population Viability  Analysis. 
Chicago: University of Chicago Press, pp. 5-17.   

4. Beissinger, S. R. and Westphal, M. I. 1998. “On the Use of  Demographic 
Models of Population Viability in Endangered Species Management.  Journal of 
Wildlife Management 62: 821 –841.   

5. Bormann, F. H. and Likens, G. E. 1979a. “Catastrophic Disturbance  and 
the Steady State in Northern Hardwood Forests.” American Scientist 67: 660- 669.   

6. Brown, J. H. and Lomolino, M. V. 1989. “Independent Discovery of  the 
Equilibrium Theory of Island Biogeography.” Ecology 70: 1954-1957.  7. 
Caughley, G. 1994. “Directions in Conservation Biology.” Journal of  Animal 
Ecology 63: 215-244.   

8. Chitty, D. 1996. Do Lemmings Commit Suicide? Beautiful Hypotheses  
and Ugly Facts. Oxford: Oxford University Press.   

9. Colyvan, M. Forthcoming. “Population Ecology.” In Sarkar, S. and  
Plutynski, A. Gilpin, M. E. and Soulé, M. E. 1986. “Minimum Viable Populations:  
Processes of Species Extinction.” In Soulé, M. E. Ed. Conservation Biology: The  
Science of Scarcity and Diversity. Sunderland: Sinauer, pp. 19-34.   

10. Gleason, H. A. 1922. “On the Relation between Species and Area.”  
Ecology 3: 158-162.  

11. Kingsland, S. E. 1985. Modeling Nature: Episodes in the History of  
Population Ecology. Chicago: University of Chicago Press.   

12. Kot, M. 2001. Elements of Mathematical Ecology. Cambridge, UK:  
Cambridge University Press Lawton, J. H. 1999. “Are There General Laws in  
Ecology.” Oikos 84: 177-192.   

13. McIntosh, R. P. 1985. The Background of Ecology: Concept and  Theory. 
Cambridge, UK: Cambridge University Press.   

14. Meffe, G. K. and Carroll, C. R. 1994. Principles of Conservation  
Biology. Sunderland, MA: Sinauer Associates.   

15. Peters, R. H. 1991. A Critique for Ecology. Cambridge, UK:  Cambridge 
University Press.   

16. Pianka, E. R. 2000. Evolutionary Ecology. 6th. Ed. San Francisco:  
Benjamin-Cummings Terborgh, J. 1975. “Faunal Equilibria and the Design of  
Wildlife Preserves.” In Golley, F. and Medina, E. Ed. Tropical Ecological  Systems: 
Trends in Terrestrial and Aquatic Research. New York: Springer, pp.  369-380.   

12. Internet resources  
1. Ecology News -- ScienceDaily - [Internet source].In:  

https://www.sciencedaily.com/news./.../ecology/   
2. Taiga. - [Internet source]. In:  https://www.blueplanetbiomes.org/taiga.htm   
3. Biomes of the world. - [Internet source]. In: https://www.mbgnet.net 4. 

Introduction to ecology. - [Internet source]. In:  
https://alison.com/courses/introduction_to_ecology  


