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1.0nuc HaBYaIbHOI JUCHUILIIHA «EKOJIOTIS Ta HEOESKOJIOT 1S

I'amy3b 3HaHB, CHIENIAJBbHICTH, OCBITHSI MPOrPamMa, OCBITHIN CTYyiHb

OcCBITHIH CTYIIHB bakanasp

CoeniajgpHICTh 101-Exounoris

OcBiTHS TIporpama Exomnoris, brok «Oxopona
HABKOJIMIIIHBOTO CEPEIOBUIIIA»

XapakTepucTruKa HaBYJIbHOI TUCIHUILTIHU

Bun OGOB'sI3KOM
3arajibHa KUIbKICTb TOJNH 180
Kinbkicte kpequt ECTS 6
KinbkicTh 3MICTOBUX MOAYJIIB 4

Kypcosuit npoekt (podoTa)
3a HasBHOCTI)

dopma KOHTPOJIIO Ex3amen

[Toxa3HukM HaBYAIBLHOT AUCIUILIIHM JIJIS1 ICHHOI Ta 3a09HOT (JOPM HABUAHHS

neHHa popma 3ao4yHa opma
HaBYaHHS
Pix miaroroBku (Kypc) 2
Cemectp 3
JlexmiitHi 3aHATTS 60 200.
[IpakTruH1, CEMIHAPCHKI 3aHATTS 75 200.
JlabGopaTopHi 3aHATTS
Camocriiina poOoTa 45 200.
[HauBiyanbHI 3aBIaHHS




KiIpKicTh THIKHEBUX 9 200.
ayJIMTOPHUX TOJWH JIUIS JCHHOT
bopmu

HaBYaHHS

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.

HaOyTTs KOMIIeTEeHTHOCTEH:

3azanvHi komnemeumuocmi (3K):

KO1. 3nanns ta po3ymiHHS IpeaMeTHOI 00acTi Ta mpodeciiHol

nmisuteHOCT1 KO7. 31aTHICTE AISTH COLIaIbHO BIAIIOBIAAJILHO Ta CBIIOMO.

KO08. 3naTHicTh nMpoBeIcHHS AOCIIIKEHb Ha BIAMOBITHOMY PiBHI.

gaxoei (cneuianvni) komnemenmnocmi (OK):

K14. 3nanHs Ta po3yMiHHS TEOPETUYHUX OCHOB €KOJIOT11, OXOPOHU
JOBKULJIS Ta 30JIaHCOBAHOTO MPUPOJOKOPUCTYBAHHS.

K18. 3pgaTHicTh 70 OIIIHKM BIUIMBY IIPOIECIB TEXHOTCHE3y Ha CTaH
HABKOJIMITHHOTO CEPEIOBUIIA Ta BUSABJICHHS €KOJOTIYHUX PHU3UKIB, TIOB’SI3aHUX 3
BUPOOHUYOIO JISITbHICTIO.

K26. 3naTHicTh 10 ydacTi B yIpaBiiHHI TPUPOJOOXOPOHHUMHU JIisIMHU Ta/abo
€KOJIOTTYHUMH TTPOCKTAMH.

3. Program discipline

Ne Themes and modules to be covered Hour

Full-time

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 4-5 110 | 4 41 2
4. | Lecture 6. Adaptation of plants to the environment 6 6 2 2 2
5. | Lecture 7-9. Animal adaptation to the environment 79 | 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 13- 10 | 4 41 2

one species 14




Total for module 1 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 16 6 2 2 2
different species: positive and negative
10. | Lecture 17. Negative interactions between members 17 7 2 3 2
of different species
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 I1 55| 16 | 23| 16
Module III. Biosphere and biogeochemical cycles
16. | Lecture 23. Structure of biosphere 23 7 2 31 2
17.| Lecture 24. Water cycle 24 7 2 3] 2
Lecture 25. Nitrogen cycle in nature 25 7 2 3] 2
Lecture 26. Carbon cycle 26 7 2 3] 2
Total for module I11 28 8 |12 | 8
Module IV. Environmental pollution
20. | Lecture 27. The environmental pollution 27 7 2 3] 2
21.| Lecture 28. Air pollution 28 7 2 31 2
22.| Lecture 29. Water pollution 29 7 2 31 2
23. Lecture 30. Soil contamination. Global ecological 30 6 2 311
effects
Total for module IV 27 8 |12 7
TOTAL, hour 30 |180| 60 | 75| 45

4. Themes of laboratory activities




Ne 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

Nitrogen cycle 2

18 | Sulfur cycle 2

Phosphorus cycle 2

20 | Carbon cycle 2

21 | Air pollution 1

22 | Car pollution 1

Assessment of car pollution on the main street (carbon monoxide concentration) 3
Water pollution 1
Determination of noise pollution 3
Estimation of environment contamination on a base of lichen indication 3
Total, hours 75




S. Independent study

Ne 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.
23.
24.
25.

Adaptation to digging

Biotic Community. Structure and features

Negative interactions amongst different species in a community
Positive interactions amongst different species in a community 26.

Characteristics of Population

27.
28.
29.
30.

31

Age distribution of population

Primary Succession. Steps of formation
Secondary Succession. Steps of formation
Pyramid of biomass

. Pyramid of numbers
32.
33.
34,
35.
36.
37.
38.
39.

Parasitic food chain. Provide an illustration

Pyramid of energy. Provide an illustration

Parasitic food chain. Provide an illustration

Detritus food chain. Provide an illustration

Grazing food chain. Provide an illustration

Food web. Food chain

Ecosystem and its types

Carbon cycle. Anthropogenic impact on carbon cycle 40.

Phosphor cycle. Anthropogenic impact on phosphor cycle 41.
Water cycle. Main steps

42.
43.

Nitrogen cycle. Anthropogenic impact on nitrogen cycle
Sulfur cycle. Anthropogenic impact on carbon cycle 44.

Biosphere: structure and borders

45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.

Hydrosphere and its properties
Lithosphere and its structure
Atmosphere and its structure

Vernadskia and theory of anthroposphere
Water pollution.

Sources of water pollution. Negative impact
Air pollution.

Sources of air pollution. Negative impact
Land pollution.

Sources of land pollution. Negative impact

Global ecological consequences of anthropogenic pollution
Ecological problems in agriculture

7. Teaching methods
Verbal, visual, practical
8. Forms of control
Modules, test, exam

9. Evaluation and grading

OmuiHioBaHHSl 3HaHb CTyJeHTa BinOyBaeTbcs 3a 100-0anpHOIO IIKAIOIO 1
MEePEBOJIUTHCS B HAIIIOHAIbHI OIIHKY 3Tr1HO 3 Ta0d. 1 «IlomoxkeHHs mpo ek3aMeHH
ta 3aniku y HYBill Ykpainn» (Haka3z npo yBeneHnHsa B aito Big 27.12.2019 p. Ne



1371).

PeiiTuHT cTyaeHTa, 0au Ouninka HalliOHAJIbHA 32 Pe3yJIbTATH CKJIAJAHHSA
eK3aMeHiB 3aJiKiB
90-100 Bigminno 3apaxoBaHo
74-89 Ho0Ope
60-73 3a10BIILHO
0-59 He3zanoBinbHo He 3apaxoBano

Jlsi BU3HAUEHHSI PEUTHUHTY CTyJEeHTa (Cilyxada) 13 3aCBOEHHS JUCIMILTIHU
Rauc (mo 100 6aniB) onepskanuii pedTuHT 3 atectaiii (10 30 6aniB) momaeTbes 10
pPEUTHHTY CTyJIeHTa (ciTyXxada) 3 HaB4aiabHO1 poOoTu Rup (10 70 6anmiB): R muec = R
Hp + Rar

10. Required and recommended references
Methodological support
1. Rubezhnyak I.G. Workbook to self-study training under supervision of
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