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ВСТУП 

Методичні вказівки призначені для студентів (бакалаврів), які 

навчаються за природно науковими напрямами підготовки: біологія, хімія та 

екологія.  

Методичні вказівки є результатом інтеграції фахівців мовної підготовки 

та фахівців у галузі біології та екології. Отже, вони дозволяють здійснювати 

цілеспрямовану мовну підготовку у вищевказаних галузях з урахуванням їх 

професійної специфіки і застосування отриманих знань і умінь у подальшій 

діяльності. 

Методичні вказівки призначені для студентів денної форми навчання, які 

продовжують вивчення англійської мови на підгрунті компетенцій, придбаних 

у середній школі та на 1–4 курсах, і може бути умовно розділене на 2 частини. 

Перша частина – вступна, вона містить тексти загального та ознайомчого 

характеру, що не мають складних граматичних конструкцій та спеціальних 

термінів. Метою є повторити, активувати і систематизувати вже наявні знання 

учнів. 

Відповідно друга частина має більш складні граматичні конструкції та 

спеціалізований словниковий запас – терміни, необхідні випускникам цих 

напрямів. Ця частина професійно орієнтована і містить теми, які 

безпосередньо вивчаються студентами біотехнологами та біологами і рідною 

мовою . 

Основною метою навчання студентів є досягнення ними практичного 

володіння англійською мовою, тобто компетентне використання мови 

випускниками ЗВО в їх практичній діяльності. Відповідно до вимог це 

передбачає наявність таких умінь компетенцій: 

– володіння однією з іноземних мов на рівні не нижче розмовного 

(лексичний мінімум в обсязі 4000 навчальних лексичних одиниць загального 

та термінологічного характеру); 

– демонстрація здатності до комунікації та  навички ділового 

спілкування іноземною мовою , іноземною мовою за фахом та іноземною 



5 
 

мовою за професійним спрямуванням (використання знання іноземної мови у 

професійній діяльності, у професійній комунікації та міжособистісному 

спілкуванні). 

Ці методичні вказівки  містять лексикограматичний матеріал для 

професійного та побутового спілкування і читання наукової літератури, 

сприяють формуванню у майбутніх фахівців уміння працювати самостійно 

(реферування й анотування ) з науково–популярними та науковими текстами з 

цієї тематики; формують навички науково-технічного перекладу і вміння 

спілкуватися англійською мовою. 

У кожному розділі пропонується нова лексика і терміни, вправи з 

використанням професійного лексикону, питання на розуміння тексту і на 

розширення кругозору студентів, різні види читання (переглядове, 

ознайомлювальне, інформативне, аналітичне), вправи на переклад, творчі 

завдання та завдання на написання письмових висловлювань . 

Розділи складаються з розминки у вигляді загальних питань, основного 

тексту на певну тематику, ряду вправ, що сприяють розширенню і 

закріпленню активного словникового запасу, навичок говоріння, розвитку 

монологічного та діалогічного мовлення. Кінцевий етап роботи з текстом – це, 

зазвичай, усний виклад на задану тему з використанням нового лексичного 

матеріалу. 

Кожний розділ також містить додатковий текст, який відповідає 

заявленій темі, і ряд вправ до нього. Для повного освоєння та коректного 

вживання лексики студентам пропонується перекласти текст з української на 

англійську мову. 

Написання есе, листів, творів, доповіді містить  кожна тема, оскільки 

вміння їх складати і коректно оформляти вважається для майбутніх фахівців 

необхідним. 

У кінці кожного розділу студентам запропоновані творчі завдання. Це 

може бути презентація, дискусія, розробка проекту або рольова гра, де 

студенти виробляють комунікаційну навичку. Варто зазначити, що такі 
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завдання особливо подобаються студентам, оскільки вони імітують життєві 

ситуації та закріплюють словниковий запас в ігровій формі. 

Оригінальність методичних вказівок полягає в тому, що вони побудовані 

за принципом ускладнення не тільки мовного матеріалу, а й матеріалів, що 

стосуються відповідної тематики. 

Поряд з аудиторними заняттями передбачається обов'язкова самостійна 

позааудиторна робота студентів, що містить виконання домашнього завдання, 

читання додаткової літератури, створення презентацій, дослідницьку роботу, 

написання академічного есе й інших письмових висловлювань з елементами 

міркування. 

У результаті вивчення навчальної дисципліни студент повинен  

знати: спеціальну термінологію та мовні елементи  за професійним 

спрямуванням;  

уміти: читати оригінальну літературу за професійним спрямуванням для 

одержання інформації; брати участь в усному спілкуванні іноземною мовою в 

обсязі матеріалу, передбаченого програмою; раціонально користуватися 

спеціалізованими словниками; відбирати та фіксувати суттєву інформацію, 

яка міститься у фахових публікаціях.   
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1 ТЕМИ ТА ПОГОДИННИЙ РОЗКЛАД ПРАКТИЧНИХ ЗАНЯТЬ З 

НАВЧАЛЬНОЇ ДИСЦИПЛІНИ 

 

№ 
пор.  

Тема Кількість годин 

дфн зфн 

  пр сам пр са
м 

1  Екологія  як наука 6 12 1 8 

2  Сучасна теорія та історія екології 6 12 1 9 

3  Фундаментальні принципи екології 6 12  8 

4  Біорізновид 6 12  1 8 

5  Екологічна ніша 6 12 1 8 

6  Інженерна екосистема 6 12 1 9 

7  Екосистема 6 12  8 

8  Типи екосистем 6 12 1 8 

9  Дисципліни екосистем 6 12 1 8 

10  Ландшафтна екологія 6 12 1 8 

 Усього: 60 120 8 82 
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2 ПЕРЕЛІК ТЕМ І ПИТАНЬ З НАВЧАЛЬНОЇ ДИСЦИПЛІНИ 

ДЛЯ ПРАКТИЧНОГО ОПРАЦЮВАННЯ 

 

 

Unit 1. 

The Science of Ecology 

Ecology is the study of the «homes» of animals and plants. Ecologists are 

interested in where animals and plants live and how they interact with each other. 

They answer such questions as «What would happen to all the oak trees in a forest 

if the climate becomes drier? » and «Will there be more greenflies on a tree if the 

ladybirds are all destroyed by a disease? » Today many people are worried about 

«Global Warming». They try to predict what will happen to the world, and its 

animals and plants, if the average temperature of the world goes up. The 

relationship between man and nature has become one of the major problems facing 

civilization today. Ecology, a vital philosophical issue, stands at the crossroads of 

politics, science and economics. 

The word «ecology» comes from the Greek words (oikos, «household») and 

(logos, «study»); therefore «ecology» means the «study of the household [of 

nature] ». 

The word «ecology» is often used as a synonym for the natural environment  

or environmentalism. Likewise «ecologic» or «ecological» is often taken in the 

sense of environmentally friendly. The Greek philosopher Theophrastus was one of 

the first people to discuss the relationship between living things and their 

environments. German zoologist Ernst Haeckel coined the term oikologie, defined 

as the relationship of an animal to both its organic and inorganic environment, 

particularly those plants and animals with which it comes in contact. 
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Until the early 20th Century, biologists concentrated on descriptive studies 

of plants and animals. Charles Darwin’s theory of evolution, for example, 

developed from his observations while recording the natural history of plants and 

animals. As human civilization subdued nature, people stopped perceiving it as the 

enemy. The near extinction of common species like the beaver led to the beginning 

of the conservation movement. By the 1930s, nature study became part of the 

curriculum of most schools, but organisms were still viewed in isolation rather than 

as communities. Human development degraded the environment because people 

did not understand their relationship with it; that we have as much impact on our 

surroundings as they do on us.No single individual did more to change this than 

Rachel Carson. Her book, «Silent Spring» (1962), warned how the abuse of 

chemicals was de- stroying wildlife while also harming the human environment. 

This raised massive public interest in nature. By the 1970s ecology, formerly an 

obscure science became a household word.The modern definition of ecology is: 

The scientific discipline, that is concerned with the relationship between 

organisms and their past, present and future environments, both living and non-

living. Science, of course, represents a body of knowledge about the world and all 

its parts. It is also a method for finding new information. 

Thus Ecology, or ecological science, is the scientific study of the distribution 

and abundance of living organisms and how the distribution and abundance are 

affected by interactions between the organisms and their environment. The word 

environment refers to everything around us: the air, the water and the land as well 

as the plants, animals, and microorganisms that inhabit them. The environment of 

an organism includes both physical properties, which can be described as the sum 

of local abiotic factors such as solar insolation, climate and geology, as well as the 

other organisms that share its habitat.  

Scope 

Ecology is usually considered a branch of biology, the general science that 

studies living organisms. Organisms can be studied at many different levels, from 

proteins and nucleic acids (in biochemistry and molecular biol- ogy), to cells (in 
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cellular biology), to individuals (in botany, zoology, and other similar disciplines), 

and finally at the level of populations, communities, and ecosystems, to the 

biosphere as a whole; these latter strata are the primary subjects of ecological 

inquiries. Ecology is a multidisciplinary science. Because of its focus on the higher 

levels of the organization of life on earth and on the interrelations between 

organisms and their environment, ecology draws heavily on many other branches 

of science, especially geology and geography, meteorology, pedology, chemistry, 

and physics. Thus, ecology is considered by some to be a holistic science, one that 

overarches older disciplines such as biology which in this view become 

subdisciplines contributing to ecological knowledge.  

Agriculture, fisheries, forestry, medicine and urban development are among 

human activities that would fall within Krebs’ explanation of his definition of 

ecology: «where organisms are found, how many occur there, and why».  As a 

scientific discipline, ecology does not dictate what is «right» or «wrong». 

However, ecological knowledge such as the quantification of biodiversity and 

population dynamics has provided a scientific basis for expressing the aims of 

environmentalism and evaluating its goals and policies. Additionally, a holistic 

view of nature is stressed in both ecology and environmentalism. 

Consider the ways an ecologist might approach studying the life of honeybees: 

• The behavioral relationship between individuals of a species is behavo- rial 

ecology – for example, the study of the queen bee, and how she relates to the 

worker bees and the drones. 

• The organized activity of a species is community ecology; for example, the 

activity of bees assures the pollination of flowering plants. Bee hives additionally 

produce honey which is consumed by still other species, such as bears. 

• The relationship between the environment and a species is environmental 

ecology – for example, the consequences of environmental change on bee activity. 

Bees may die out due to environmental changes (pollinator decline). The 

environment simultaneously affects and is a consequence of this activity and is 

thus intertwined with the survival of the species. 
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EXERCISES 

Comprehension 

I. Answer these questions. 

1. What does the word ecology come from? 

2. Have people always understood the importance of their impact on the 

nature? Prove your opinion. 

3. What does the word environment refer to? 

4. Is ecology a science? Why? 

5. What does ecology study? 

6. Which branches of science is ecology connected with? 

II. Decide whether these statements are true or false (T/F). 

1. The Greek philosopher Theophrastus coined the term oikologie, defined as 

the relationship of an animal to both its organic and inor ganic environment. 

2. By the 1930s nature science had been part of the curriculum of most schools, 

and organisms were studied in isolation rather than as communities. 

3. Ecology is a branch of biology. 

4. The environment of an organism constitutes only the other organisms that 

share its habitat. 

5. As a scientific discipline, ecology does not dictate what is «right» or 

«wrong». 

6. Ecology is the study of how living organisms and their nonliving 

environment function together.  

7. We have not so much impact on our surroundings as they do on us. 

III. Give as many definitions of «ecology» from the text as you can. 

IV. Give an example of ecological study. 

V. Give Ukrainian equivalents of the following expressions: 

one of the major problems; to subdue nature; to come in contact; nucleic acids; 

therefore; to define; descriptive studies of plants; to have impact on; observations; 

abuse of chemicals; to destroy wildlife; cell; to harm the human environment; 

pedology; to raise public interest in; distribution and abundance of living 
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organisms; to inhabit; abiotic; solar insolation; drones; pollination; to consume; 

habitat; consequences of environmental change; to intertwine; survival; to be 

worried about something. 

VI. Retell the following text in English. Mention the points of difference 

between the English and Ukrainian texts in the way of defining ecology, its subject 

and scope. 

Завдання для самостійної роботи 

Read and translate the text without a dictionary.  

The term «ecology» was coined by the German zoologist, Ernst Haeckel, in 

1866 to describe the «economies» of living forms. The theoretical practice of 

ecology consists of the construction of models of the interaction of living systems 

with their environment (including other living systems). These models are then 

tested in the laboratory and the field. (Fieldwork in ecology also consists of data 

collection that need not be inspired by any theory.) 

Theory in ecology consists of principles used to construct models. Unlike 

evolutionary theory, ecology has no generally accepted global principles. 

Contemporary ecology consists of a patchwork of subdisciplines including 

population ecology, community ecology, conservation ecology, ecosystem 

ecology, metapopulation ecology, metacommunity ecology, spatial ecology, 

landscape ecology, physiological ecology, evolutionary ecology, functional 

ecology, and behavioral ecology. What is common to all these fields is the view 

that: (i) different biota interact in ways that can be described with sufficient 

precision and generality to permit their scientific study; and (ii) ecological 

interactions set the stage for evolution to occur primarily because they provide the 

external component of an entity’s fitness. The latter aspect makes ecology a central 

part of biology. As van Valen once put it: «Evolution is the control of development 

by ecology». However, the creation of a unified theoretical framework for 

evolution and ecology remains the task for the future and will be of no further 

concern in this entry. 

Summarize the text. 
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Speak on one of the topics: 

1. The definition of the word «ecology» and its origin. 

2. The structure of ecology and its links to other disciplines. 

Література: [2, с. 45 – 53; 3, с. 5 6–81]. 

 

Unit 2. 

Modern Theory and History of Ecology 

Ecology is generally spoken of as a new science, having only become promi- 

nent in the second half of the 20th Century. Nonetheless, ecological thinking at 

some level has been around for a long time, and the principles of ecology have 

developed gradually, closely intertwined with the development of other biological 

disciplines. Thus, one of the first ecologists may have been Aristotle or perhaps his 

student, Theophrastus, both of whom had interest in many species of animals. 

Theophrastus described interrelationships between animals and between animals 

and their environment as early as the 4th century BC. 

18th and 19th Century ~ Ecological Murmurs 

The Botanical Geography and Alexander von Humboldt 

Throughout the 18th and the beginning of the 19th century, the great 

maritime powers such as Britain, Spain, and Portugal launched many world 

exploratory expeditions to develop maritime commerce with other countries, and to 

discover new natural resources, as well as to catalog them. At the beginning of the 

18th century, about twenty thousand plant species were known, versus forty 

thousand at the beginning of the 19th century, and almost 400,000 today. 

These expeditions were joined by many scientists, including botanists, such 

as the German explorer Alexander von Humboldt. Humboldt is often considered a 

father of ecology. He was the first to take on the study of the relationship between 

organisms and their environment. He exposed the existing relationships between 

observed plant species and climate, and described vegetation zones using latitude 

and altitude, a discipline now known as geobotany. 
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In 1804, for example, he reported an impressive number of species, particularly 

plants, for which he sought to explain their geographic distribution with respect to 

geological data. One of Humboldt’s famous works was «Idea for a Plant 

Geography» (1805). 

Other important botanists of the time included Aim? Bonpland and Eugenius 

Warming. 

The Notion of Biocoenosis: Charles Darwin and Alfred Wallace 

Towards 1850 there was a breakthrough in the field with the publishing of 

the work of Charles Darwin on The Origin of Species: Ecology passed from a 

repetitive, mechanical model to a biological, organic, and hence evolutionary 

model. 

Alfred Russel Wallace, contemporary and competitor to Darwin, was first to 

propose a «geography» of animal species. Several authors recognized at the 

time that species were not independent of each other, and grouped them into 

plant species, animal species, and later into communities of living beings or 

biocoenosis. This term was coined in 1877 by Karl Möbius. 

Early 20th Century ~ Expansion of Ecological Thought 

The biosphere – Eduard Suess, Henry Chandler Cowles, and Vladimir 

Vernadsky 

By the 19th century, ecology blossomed due to new discoveries in chemistry by 

Lavoisier and de Saussure, notably the nitrogen cycle. After observing the fact that 

life developed only within strict limits of each compartment that makes up the 

atmosphere, hydrosphere, and lithosphere, the Austrian geologist Eduard Suess 

proposed the term biosphere in 1875. Suess proposed the name biosphere for the 

conditions promoting life, such as those found on Earth, which includes flora, 

fauna, minerals, matter cycles, et cetera. 

In the 1920s Vladimir I. Vernadsky, a Russian geologist who had defected to 

France, detailed the idea of the biosphere in his work «The biosphere» (1926), and 

described the fundamental principles of the biogeochemical cycles. He thus 

redefined the biosphere as the sum of all ecosystems. 



15 
 

First ecological damages were reported in the 18th century, as the multi- 

plication of colonies caused deforestation. Since the 19th century, with the 

industrial revolution, more and more pressing concerns have grown about the 

impact of human activity on the environment. The term ecologist has been in use 

since the end of the 19th century. 

The Ecosystem: Arthur Tansley 

Over the 19th century, botanical geography and zoogeography combined to 

form the basis of biogeography. This science, which deals with habitats of species, 

seeks to explain the reasons for the presence of certain species in a given location.  

It was in 1935 that Arthur Tansley, the British ecologist, coined the term 

ecosystem, the interactive system established between the biocoenosis (the group 

of living creatures), and their biotope, the environment in which they live. Ecology 

thus became the science of ecosystems. 

Tansley’s concept of the ecosystem was adopted by the energetic and 

influential biology educator Eugene Odum. Along with his brother, Howard Odum, 

Eugene P. Odum wrote a textbook which (starting in 1953) educated more than 

one generation of biologists and ecologists in North America. 

Ecological Succession – Henry Chandler Cowles  

At the turn of the 20th century, Henry Chandler Cowles was one of the 

founders of the emerging study of «dynamic ecology», through his study of 

ecological succession at the Indiana Dunes, sand dunes at the southern end of Lake 

Michigan. Here Cowles found evidence of ecological succession in the vegetation 

and the soil with relation to age. Ecological succession is the process by which a 

natural community moves from a simpler level of organisation to a more complex 

community (e.g., from bare sand, to grass growing on the sand, to grass growing 

on dirt produced from dead grass, to trees growing in the dirt produced by the 

grass). 
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EXTRCISES 

Comprehension 

I. Answer these questions. 

1. When did ecology as a science become prominent? 

2. Was Aristotle one of the first ecologists? 

3. Who is often considered a father of ecology? Why? 

4. What breakthrough in the field occurred towards 1850? 

5. How did ecology develop in the 19th century? 

6. What was Suess’s contribution to the development? 

7. Who redefined the biosphere as the sum of all ecosystems in the 1920s? 

8. When did the first ecological damages take place? Why? 

9. Since what century has the term ecologist been in use? 

10. When did ecology become the science of ecosystems? 

II. Speak on the study of «dynamic ecology»? 

III. Match the parts of the sentences. 

1) Alexander von Humboldt 

2) Theophrastus 

3) Vladimir I. Vernadsky 

4) Suess 

5) Alfred Russel Wallace 

6) Henry Chandler Cowles 

7) Howard Odu 

8) Arthur Tansley 

IV. Summarize the text. 

a) proposed the name biosphere for the conditions promoting life, such as those 

found on Earth, which includes flora, fauna, minerals, matter cycles, et cetera. 

b) wrote a textbook which educated more than one generation of biologists and 

ecologists in North America.  

c) was first to propose a «geography» of animal species. 
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d) exposed the existing relationships between observed plant species and 

climate, and described vegetation zones using latitude and altitude, a discipline 

now known as geobotany. 

e) described the fundamental principles of the biogeochemical cycles. 

f ) was one of the founders of the emerging study of «dynamic ecology», through 

his study of ecological succession at the Indiana Dunes, sand dunes at the southern 

end of Lake Michigan. 

g) described interrelationships between animals and between animals and their 

environment as early as the 4th century BC. 

h) coined the term ecosystem, the interactive system established between the 

biocoenosis (the group of living creatures), and their biotope, the environment in 

which they live. 

V. Give Ukrainian equivalents of the following words and word combinations: 

prominent to blossom exploratory to adopt 

impressive number pressing concerns 

to observe gradually to defect 

breakthrough emerging study 

altitude to launch 

living being to combine competitor 

Try to remember the sentences, which these expressions are used in, or make your 

own sentences with each one. 

VI. Find synonyms of these expressions among the words and word combinations 

from previous exercises. 

1) to flourish, develop, thrive; 

2) rival, opponent, contender; 

3) steadily, increasingly, step by step, little by little;  

4) to accept, agree to, approve; 

5) height, elevation, height above sea level; 

6) to watch, study, examine, scrutinize, survey; 
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7) to start, commence, initiate, depart, begin; 

8) advance, revolution, leap forward, invention, innovation;  

9) famous, well-known, important, major, outstanding, notorious; 

10) to unite, join, merge, mingle, come together; 

11) to look for, search for, try to find; 

12) to link, knit, intermingle, connect, interlink, interweave; 

13) proof, verification, facts, confirmation, substantiation; 

14) to depict, represent, interpret.  

Завдання для самостійної роботи 

Translate the text without a dictionary. 

Landscape Ecology is a discipline that studies how and why living organisms are 

distributed in the environment in the ways that they are. Landscape ecologists are 

especially interested in how the components of a landscape – forests, villages, 

rivers – interact. Landscape ecology draws from many other disciplines in the 

natural and physical sciences. Hydrology, community ecology, forestry, wildlife 

biology, geology and soil science are examples of fields of study that provide 

landscape ecologists important research tools or scientific insights. Scale – the 

extent of the area under study – is a very important concept in landscape ecology. 

The processes that create and maintain complex landscapes at one scale can be 

very different from other scales. The habitat patches that define a beetle’s 

landscape are very different from the habitat patches that define a landscape in a 

large watershed or region. Landscape ecology occurs in all ecological settings on 

land, on our coasts, and in our oceans. Landscape ecology draws knowledge and 

insight from field biology and natural history, as well as cutting edge technologies 

such as satellite remote sensing and geographic information systems (GIS). 

Landscape ecologists are very interested in knowing how human activities 

change landscapes and how landscape function is altered by human activity. If we 

understand how landscape elements that humans create (such as roads, farms, 

neighborhoods) interact with natural components of our landscapes (such as 
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forests, wetlands, estuaries, lakes, and rivers) we can direct future human activities 

in ways that minimize negative impacts to the environment.  

Landscape ecology is the nexus of ecology, resource management, and land 

use planning. The discipline spans a broad continuum of activities – theoretical 

ecology, mathematical modeling, field biology, experimental science, urban and 

rural land use planning, and landscape design. The knowledge our ecological 

research produces makes us better at resource management and planning. The 

practical questions asked by land use plan- ners and resource managers provide 

direction for much of our research.  

Summarize it. 

Talking points: 

1. The definition of landscape ecology, its goals and application. 

2. The history of landscape ecology. 

3. Basic concepts in landscape ecology. 

Література: [1, с. 13−17; 4, с. 22 −23]. 

 

Unit 3. 

Fundamental Principles of Ecology 

Biosphere 

For modern ecologists, ecology can be studied at several levels: population 

level (individuals of the same species), biocoenosis level (or community of 

species), ecosystem level, and biosphere level. 

The outer layer of the planet Earth can be divided into several 

compartments: the hydrosphere (or sphere of water), the lithosphere (or sphere of 

soils and rocks), and the atmosphere (or sphere of the air). The biosphere (or 

sphere of life), sometimes described as «the fourth envelope», is all living matter 

on the planet or that portion of the planet occupied by life. It reaches well into the 

other three spheres, although there are no permanent inhabitants of the atmosphere. 
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Relative to the volume of the Earth, the biosphere is only the very thin surface 

layer which extends from 11,000 meters below sea level to 15,000 meters above. 

It is thought that life first developed in the hydrosphere, at shallow depths, in the 

photic zone. Although recently a competing theory has emerged, that life 

originated around hydrothermal vents in the deeper ocean. Multicellular organisms 

then appeared and colonized benthic zones. Photosynthetic organisms gradually 

produced the chemically unstable oxygenrich atmosphere that characterizes our 

planet. Terrestrial life developed later, after the ozone layer protecting living 

beings from UV rays had been formed. Diversification of terrestrial species is 

thought to be increased by the continents drifting apart, or alternately, colliding. 

Biodiversity is expressed at the ecological level (ecosystem), population level 

(intraspecific diversity), species level (specific diversity), and genetic level. 

Recently technology has allowed the discovery of the deep ocean vent 

communities. This remarkable ecological system is not dependent on sunlight but 

bacteria, utilizing the chemistry of the hot volcanic vents, are at the base of its food 

chain. 

The biosphere contains great quantities of elements such as carbon, ni- 

trogen and oxygen. Other elements, such as phosphorus, calcium, and potassium, 

are also essential to life, yet are present in smaller amounts. At the ecosystem and 

biosphere levels, there is a continual recycling of all these elements, which 

alternate between the mineral and organic states. 

While there is a slight input of geothermal energy, the bulk of the func- 

tioning of the ecosystem is based on the input of solar energy. Plants and 

photosynthetic microorganisms convert light into chemical energy by the process 

of photosynthesis, which creates glucose (a simple sugar) and releases free oxygen. 

Glucose thus becomes the secondary energy source which drives the ecosystem. 

Some of this glucose is used directly by other organisms for energy. Other sugar 

molecules can be converted to other molecules such as amino acids. Plants use 

some of this sugar, concentrated in nectar to entice pollinators to aid them in 

reproduction. 
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Cellular respiration is the process by which organisms (like mammals) break 

the glucose back down into its constituents, water and carbon dioxide, thus 

regainnig the stored energy the sun originally gave to the plants. The proportion of 

photosynthetic activity of plants and other photosynthesizers to the respiration of 

other organisms determines the specific composition of the Earth’s atmosphere, 

particularly its oxygen level. Global air currents mix the atmosphere and maintain 

nearly the same balance of elements in areas of intense biological activity and 

areas of slight biological activity. 

Water is also exchanged between the hydrosphere, lithosphere, atmosphere 

and biosphere in regular cycles. The oceans are large tanks, which store water, 

ensure thermal and climatic stability, as well as the transport of chemical elements 

thanks to large oceanic currents. 

For a better understanding of how the biosphere works, and various 

dysfunctions related to human activity, American scientists simulated the 

biosphere in a small-scale model, called Biosphere II. 

EXERCISES 

Comprehension 

I. Answer these questions. 

1. Why is the biosphere described sometimes as «the fourth envelope»? 

2. Where did life first develop? How? 

3. What elements does the biosphere contain? 

4. How is light converted into glucose and other sugar molecules? 

5. What determines the specific composition of the Earth’s atmosphere?  

6. How important are the oceans for water cycling? 

II. Decide whether these statements are true or false (T/F). 

1. The biosphere is sphere of soils and rocks. 

2. The ozone layer protects living beings from UV rays. 

3. The deep ocean vent communities need sunlight for utilizing the chemistry 

of the hot volcanic vents. 



22 
 

4. At the ecosystem and biosphere levels, there is a continual recycling of 

carbon, nitrogen, oxygen and other elements, such as phosphorus, calcium, and 

potassium. 

5. The process of photosynthesis releases carbon. 

6. Glucose and other sugar molecules are concentrated in nectar and entice 

pollinators to aid plants in reproduction. 

7. Water and carbon dioxide are the two constituents which cause the process 

of cellular respiration. 

8. Water cycles between the hydrosphere, lithosphere, atmosphere and 

biosphere. 

III. Transcribe the following words. 

hydrosphere...................................  hydrothermal   ................................ 

multicellular.................................. nitrogen ........................................ 

calcium ......................................... potassium...................................... 

photosynthesis...............................   molecule   ....................................... 

amino acids ................................... dioxide.......................................... 

IV. Give Ukrainian equivalents of the following expressions: 

outer layer; living matter; permanent inhabitants; to extend; photic zone; shallow 

depths; benthic zone; terrestrial life; to drift apart; vent; amino acids; solar energy; 

to alternate; cellular respiration; to regain; global air currents; to maintain; 

mammal; intense biological activity; carbon dioxide; to release; secondary energy 

source; to entice; phosphorus; input; to reach well into. 

V. Complete the text with the following words and word combinations. 

oxygen, biosphere, energy, free oxygen, environment, carbon, hydrosphere, water, 

solar energy, plants, lithosphere, photosynthesis, nitrogen, atmosphere The first 

step to an understanding the interrelationship of living organisms and their 

nonliving ........ is to begin with the sun. From it comes most of the ........ on earth. 

But, it is largely unavailable to animals directly. It must be transmitted to them by 



23 
 

green vegetation through a process known as ........ . In this process the ........ is 

transferred through a substance in the vegeta- tion called chlorophyll (from Greek, 

chloros, green, and phyllos, leaf) in the presence of water to become ........ and food 

sugar. Now, animals can re- ceive their energy by eating ......... or other animals 

(who have eaten plants at some stage). As plants and animals decay, with the help 

of bacteria and fungi, they release chemicals in the earth, helping to feed plants.  

This circulation makes the earth’s basic substances – .............. – and others move 

between the earth’s main stratums: air (the ........), water (the .........), soil and rocks 

( the .........) and living organisms ( the .........). 

VI. Retell the following text in English. Mention the points of difference 

between the English and Russian texts in the presentation and interpretation of 

facts concerning the biosphere. 

Завдання для самостійної роботи 

Read the text carefully, without a dictionary.  

 While reading, pay special attention to the words that you don’t know: look 

carefully at the context and see if you can get the idea of what they mean. After 

reading answer the question: how is the biosphere connected with other 

components? Point out the information that was new to you. 

The term «Biosphere» was coined by Russian scientist Vladimir Vernadsky in the 

1929. The biosphere is the life zone of the Earth and includes all living organisms, 

including man, and all organic matter that has not yet decomposed. Life evolved on 

earth during its early history between 4,5 and 3,8 billion years ago and the 

biosphere readily distinguishes our planet from all others in the solar system. The 

chemical reactions of life (e.g., photosynthesis-respiration, carbonate precipitation, 

etc.) have also imparted a strong signal on the chemical composition of the 

atmosphere, transforming the atmosphere from reducing conditions to and 

oxidizing environment with free oxygen. The biosphere is structured into a 

hierarchy known as the food chain whereby all life is dependent upon the first tier 

(i.e. mainly the primary producers that are capable of photosynthesis). Energy and 

mass are transferred from one level of the food chain to the next with an efficiency 
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of about 10 %. All organisms are intrinsically linked to their physical environment 

and the relationship between an organism and its environment is the study of 

ecology. The biosphere can be divided into distinct ecosystems that represent the 

interactions between a group of organisms forming a trophic pyramid and the 

environment or habitat in which they live.  

Links to other components: 

Atmosphere: Life processes involve a vast number of chemical reactions 

some of which either extract or emit gases from and to the atmosphere. For 

example, photosynthesis consumes carbon dioxide and produces oxygen whereas 

respiration does the opposite. Other examples of biogenic gases in the atmosphere 

include methane, dimethylsulfide (DMS), nitrogen, ni- trous oxide, ammonia, etc.). 

Hydrosphere: Water is essential for all living organisms on the Earth and has 

played a key role in the evolution and sustenance of life on our planet. The 

biosphere as we know it would not exist without liquid water (for example, 

consider Mars). Water is also important for transport the soluble nutrients 

(phosphate and nitrate) that are needed for plant growth, and for transporting the 

waste products of life’s chemical reactions. 

Geosphere: The geosphere and biosphere are intimately connected through 

soils, which consist of a mixture of air, mineral matter, organic matter, and water. 

In fact, one could consider soil as composed of all four spheres (atmosphere, 

geosphere, biosphere, and hydrosphere). Plant activity such as root growth and 

generation of organic acids are also important for the mechanical and chemical 

breakdown (weathering) of the geosphere. Anthrosphere: Human population poses 

a threat to the biosphere by habitat destruction, especially by the destruction of 

tropical rainforests (deforestation). This process is driving thousands of species 

each year to extinction and reducing biological diversity. 

Summarize the text. 

Talking points. 

1. The biosphere as one of the Earth’s compartments. 

2. The biosphere functioning. 
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3. The origin of the word «biosphere» and its brief history. 

Література: [2, с. 7 – 13; 4,с. 18– 19]. 

 

Unit 4.  

Biodiversity 

Biodiversity is a word that describes the variety of living things. «Bio» 

(from a Greek word) refers to living and «diversity» refers to differences and 

variety. Living organisms express their diversity in hundreds of different ways – 

both external and visible and internal and invisible.  

There are 3 kinds of biodiversity 

 Variety of genes 

Poodles, beagles, and rottweilers are all dogs – but they’re not the same because 

their genes are different. It’s the difference in our genes that makes us all different.  

 Variety among species 

Scientists group living things into distinct kinds of species. For example, dogs, 

dragonflies, and daisies are all different species. 

 Variety of ecosystems 

Coral reefs, wetlands, and tropical rain forests are all ecosystems. Each one is 

different, with its own unique species living in it. Genes, species, and ecosystems 

working together make up our planet’s biodiversity. 

There is genetic diversity within a species, which results in the differences 

between you and your brothers and sisters and cousins and grandparents even 

though we all members of the human race – the species Homo Sapiens. Genetic 

diversity means that an Ethiopian looks different from a Scandinavian or a 

Japanese person and that inherited diseases run in some families, but not in others. 

Genetic diversity is the reason why Siamese cats have different body shape and 

hair colouring from the black and white moggy next door. 
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There is evolutionary diversity, which has given rise to all the different 

species of animals and plants on this Earth and is genetic diversity on a wider 

scale. This is also known as species diversity.  

Each species is adapted – and sometimes highly specialised – to survive in a 

particular environment or range of environments. Only the human species, through 

cultural and racial diversity and technology, seems to have adapted itself to survive 

in almost every environment on the Earth.  

Ecologists call the role a species plays in its environment a «niche» – like an 

actor playing the villain, the hero or the comic, in a play. The role may be that of a 

plant colonizing bare ground, a caterpillar consuming that plant or a wasp preying 

on the caterpillar. Because there are so many possible niches in all the vast 

inhabitable areas of the Earth, millions of species have evolved to fill them. Hence 

the wonderful ecosystem diversity of the planet. 

Adaptation by different species to widely separated, but similar types of 

environments and niches, has led to convergent evolution, where organisms have a 

similar life style and appearance but are not related. The diversity is there despite 

superficial similarities. 

Lastly, there is cultural diversity, which people will argue is not part of 

biodiversity. But if you think of it as being the result of evolution and ad- aptation 

then it surely is. It applies mostly to us – Homo Sapiens – and is something learned 

from family, tribal and national groups. Cultural diversity helps the survival 

process by binding groups together and passing on traditions which help people 

live in their local environment.  

In 1992 the world’s government leaders met at a convention in Rio de 

Janeiro, in Brazil – the country that holds the largest, but fast disappearing, 

rainforest. The purpose of the convention was to discuss the growing concern, 

amongst scientists of all nations, about the rapid extinction of the world’s non-

human fauna and flora, the depletion of the world’s resources and the causes and 

effects of global warming. Various decisions were made, out of which arose the 

UK’s Local Agenda 21 and the Biodiversity Action Plan.  
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In July 1997, the World’s leaders met again, to look at where they had got in 

terms of reducing the so-called Greenhouse Gases which cause glob- al warming. 

Not very far, it seems. 

How can we study the biodiversity around us? One way is to keep a Na- ture 

Diary. 

Many of the world’s different plants and animals are under severe threat of 

extinction. Many species are lost already.  

A species is said to be extinct when it has not been seen for over 50 years. 

Dinosaurs became extinct 65 million years ago but, in the last 50 years, more 

animals and plants have become extinct, because of hunting and loss of habitat. 

Globally, many hundreds of species will face extinction in a very few years 

without intensive conservation, education and environmental management and 

policymaking. 

Exotic species are animal and plant species that find themselves outside their 

native habitat. Scientists have recorded 1,75 million species on our planet and 

estimate another 5 to 100 million unrecorded species! The educated guess stands at 

12,5 million. 

These species cause changes to the ecosystem and sometimes destroy other 

species native to that ecosystem. For example, zebra mussels came from Europe to 

the Great Lakes of North America in the ballast of ships. They spread like a plague 

in the waterways of the continent, attaching themselves to existing mussels and 

killing them. Breeding quickly, they clog up hydroelectric generators, encrust the 

hulls of boats and erode pipes in water treatment plants. 

Living organisms are made up of cells. Scientists have found a way to copy, 

or clone, the information, or genes found in cells to make new plants and animals. 

But no one knows if it is totally safe to take genes from one species and add them 

another. Wellknown examples of genetic manipulation include Dolly the sheep – 

the first cloned mammal, and adding the genes of a toad or a spider to vegetables.  
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EXERCISES 

Comprehension 

I. Answer these questions. 

1. What language does the word «biodiversity» come from? 

2. How many types of diversity do you know? Explain the difference between 

them. 

3. Can each species adapt itself to survive in almost all environment on Earth? 

Prove your statement. 

4. What does the author compare an ecological niche with? Why? 

5. Is cultural diversity a part of biodiversity? 

6. What is being done to stop the rapid extinction of the world’s nonhuman 

fauna and flora? 

7. How can you define an extinct species? Give examples. 

8. What method of making new plants and animals have you learned from the 

text? 

II. Define the term «exotic species» and its value for an ecosystem. 

III. Place these sentences in the correct order by referring to the information in 

the text. 

1. Evolutionary diversity has given rise to all the different species of animals 

and plants on Earth. 

2. Because there are so many possible niches in all the vast inhabitable areas of 

the Earth, millions of species have evolved to fill them. 

3. Living organisms express their diversity in hundreds of different ways – 

both external or visible and internal or invisible.  

4. Many of the world’s different plants and animals are under severe threat of 

extinction. 

5. Cultural diversity helps the survival process by binding groups together and 

passing on traditions which help people live in their local environment.  
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6. Genetic diversity within a species results in the differences between you and 

your brothers and sisters and cousins and grandparents even though we all 

members of the human race. 

7. Living organisms are made up of cells. 

8. Only the human species, through cultural and racial diversity and 

technology, seems to have adapted itself to survive in almost every environ- ment 

on Earth. 

IV. Transcribe the following words. 

species....................................Homo Sapiens...................................... 

Ethiopian ...............................Siamese................................................ 

caterpillar ...............................wasp ..................................................... 

niche ......................................dinosaurs.............................................. 

plague ....................................fauna.......................................... .......... 

V. Give Ukrainian equivalents of the following expressions: 

biodiversity inherited diseases to consume 

rapid extinction plague 

cell 

variety 

hair colouring to prey 

to destroy to estimate toad 

genetic diversity caterpillar rainforest mussel 

to reduce 

VI. Match these definitions with the words from Exercise 5.  

1) to eat or drink; 

2) a microscopic unit of living matter; 

3) soft white substance that forms on teeth and that encourages the growth of 

harmful bacteria; 

4) hot, wet forest in tropical areas; 
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5) quick dying out; 

6) number or range of different things; 

7) to hunt, to take; 

8) roughskinned, frog like animal; 

9) to calculate the value, cost; 

10) to break to pieces, make useless, put an end to. 

VII. Retell the following text in English. Mention the points of dif- ference 

between the English and Ukrainian texts in the presentation and interpretation of 

facts concerning biodiversity. 

Завдання для самостійної роботи 

Read the text carefully, without a dictionary.  

 While reading, pay special attention to the words that you don’t know: look 

carefully at the context and see if you can get the idea of what they mean. After 

reading answer the question: what problem is life on the Earth now faced with? 

Point out the information that was new to you.  

Biodiversity or Biological Diversity is the sum of all the different species of 

animals, plants, fungi, and microbial organisms living on the Earth and the variety 

of habitats in which they live. Scientists estimate that upwards of 10 million and 

some suggest more than 100 million of different species inhabit the Earth. Each 

species is adapted to its unique niche in the environment, from the peaks of 

mountains to the depths of deepea hydrothermal vents, and from polar ice caps to 

tropical rain forests. 

Biodiversity underlies everything from food production to medical research. 

Humans of the world overuse at least 40,000 species of plants and animals on a 

daily basis. Many people around the world still depend on wild species for some or 

all of their food, shelter, and clothing. All of our domes- ticated plants and animals 

came from wildliving ancestral species. Close to 40 percent of the pharmaceuticals 

used in the United States are either based on or synthesized from natural 

compounds found in plants, animals, or microorganisms. 
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The array of living organisms found in a particular environment together 

with the physical and environmental factors that affect them is called an 

ecosystem. Healthy ecosystems are vital to life: they regulate many of the chemical 

and climatic systems that make available clean air and water and plentiful oxygen. 

Forests, for example, regulate the amount of carbon dioxide in the air, produce 

oxygen as a byproduct of photosynthesis (the process by which plants convert 

energy from sunlight into carbohydrate energy), and control rainfall and soil 

erosion. Ecosystems, in turn, depend on the continued health and vitality of the 

individual organisms that compose them. Removing just one species from an 

ecosystem can prevent the eco- system from operating optimally.  

Perhaps the greatest value of biodiversity is yet unknown. Scientists have 

discovered and named only 1. 75 million species and less than 20 percent of those 

are estimated to exist. And of those identified, only a fraction has been examined 

for potential medicinal, agricultural, or industrial value. Much of the Earth’s great 

biodiversity is rapidly disappearing, even before we know what is missing. Most 

biologists agree that life on Earth is now faced with the most severe extinction 

episode since the event that drove the dinosaurs to extinction 65 million years ago. 

Species of plants, animals, fungi, and microscopic organisms such as bacteria are 

being lost at such alarming rates that biologists estimate that three species go 

extinct every hour. Scientists around the world are cataloging and studying global 

biodiversity in hopes that they might better understand it, or at least slow the rate 

of loss.  

Summarize the text. 

Talking points: 

1. Biodiversity as distinct from other forms of diversity. 

2. Biodiversity problem. 

Література: [1, с. 3– 6; 4, с.15 –18]. 
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Unit 5.  

Ecological Niche 

The concept of the ecological niche is an important one; it helps us to 

understand how organisms in an ecosystem interact with each other. The concept is 

described by Odum as follows: 

The ecological niche of an organism depends not only on where it lives but 

also on what it does. By analogy, it may be said that the habitat is the organism’s 

«address», and the niche is its «profession», biologically speaking.  

Here are a few examples to help you understand what we mean when we 

(ecologists) use the term «ecological niche»: 

Oak trees live in oak woodlands; that’s common sense. The oak wood- land is the 

habitat. So if Odum was writing a letter to an oak tree he would address the letter 

to:  

Sir Deciduous Oak Tree, The Oak Forest, England, 

U.K. 

What do oak trees do? If you can answer that question you know the oak 

trees «profession» or its ecological niche. Perhaps you think that oak trees just 

stand there looking pretty and not doing very much, but think about it.  

Oak trees: 

1) absorb sunlight by photosynthesis; 

2) absorb water and mineral salts from the soil; 

3) provide shelter for many animals and other plants; 

4) act as a support for creeping plants; 

5) serve as a source of food for animals; 

These six things are the «profession» or ecological niche of the oak tree; you 

can think of it as being a kind of job description. If the oak trees were cut down or 

destroyed by fire or storms they would no longer be doing their job and this would 

have a disastrous effect on all the other organisms living in the same habitat. 
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Hedgehogs in the garden also have an ecological niche. They rummage 

about in the flowerbeds eating a variety of insects and other invertebrates which 

live underneath the dead leaves and twigs in the flowerbeds. That is their 

profession. They are covered in sharp spines which protect them from predators, so 

being caught and eaten is not a part of their job description. 

However, hedgehogs cannot groom themselves properly. All those spines on 

their backs make a superb environment or microhabitat for fleas and ticks. 

Hedgehogs put nitrogen back into the soil when they urinate! I don’t know how 

much nitrogen they put into the soil but it probably helps the plants if they do. I 

think that they eat my slugs, so that reduces the effect 

which slugs have on the flowers. 

So the idea of an ecological niche is very simple. You just need to know where the 

animal or plant lives and what it does. 

EXERCISES 

Comprehension 

I. Give the author’s definition of the ecological niche. Mention the comparison 

of the author and your opinion on the reasons. 

II. Prove the importance of the concept of the ecological niche. Illustrate it in 

some examples: 

a) determine the oak trees’ habitat and profession; 

b) define the ecological niche of hedgehogs. 

III. Write a summary of the text making special mention of the facts you 

personally found new, interesting, etc. 

IV. Give Ukrainian equivalents of the following expressions: 

woodlands to absorb 

disastrous effect tick 

to groom 

oak soil 

to rummage invertebrate sharp spine 

hedgehog creeping plant flowerbed twig flea 
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V. Match these definitions with the words from Exercise 4.  

1) ground, earth, esp. the upper layer of earth in which plants, trees, etc. grow; 

2) to take or suck in; 

3) a needlelike part on some animals or plants with a fine cutting edge; 

4) a small jumping insect that feeds on the blood of human beings and some 

animals; 

5) a plot of land on which flowers are grown; 

6) turn thins over, move things about, while looking for something;  

7) a small spiderlike parasite that fastens itself on the skin and sucks blood; 

8) an insecteating animal covered with spines, that rolls itself into up a ball to 

defend itself; 

9) to clean the fur and skin; 

10) not having a backbone or spinal column; 

11) growing along the ground (of plants), over the surface of a wall, etc.; 

12) a small new, young growth on or at the end of a plant or bush; 

13) an area of land covered with growing trees (not so intensive as a forest); 

14) the result, which causes great or sudden misfortune; terrible accident. 

VI. Use the words from exercise 1 in your own sentences or situations. 

Завдання для самостійної роботи 

Read the text carefully, without a dictionary.  

While reading, pay special attention to the words that you don’t know: look 

carefully at the context and see if you can get the idea of what they mean. After 

reading answer the questions: 1) What definition of the niche does G.E. 

Hutchinson suggest? 2) What is the distinction between fundamental and realized 

niches? Point out the information that was new to you.  

For a species to maintain its population, its individuals must survive and 

reproduce. Certain combinations of environmental conditions are necessary for 

individuals of each species to tolerate the physical environment, obtain energy and 

nutrients, and avoid predators. The total requirements of a species for all resources 

and physical conditions determine where it can live and how abundant it can be at 
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any one place within its range. These requirements are termed abstractly the 

ecological niche. 

G.E. Hutchinson (1958) suggested that the niche could be modeled as an 

imaginary space with many dimensions, in which each dimensionor axis represents 

the range of some environmental condition or resource that is required by the 

species. Thus, the niche of a plant might include the range of temperatures that it 

can tolerate, the intensity of light required for photosynthesis, specific humidity 

regimes, and minimum quantities of esential soil nutrients for uptake. 

A useful extension of the niche concept is the distinction between 

fundamental and realized niches. The fundamental niche of a species includes the 

total range of environmental conditions that are suitable for existence without the 

influence of interspecific competition or predation from other species. The realized 

niche describes that part of the fundamental niche actually occupied by the species. 

The following diagram shows a hypothetical situation where a species distribution 

is controlled by just two environmental variables: temperature and moisture. The 

green and yellow areas describe the combinations of temperature and moisture that 

the species requires for survival and reproduction in its habitat. This resource space 

is known as the fundamental niche. The green area describes the actual 

combinations of these two variables that the species utilizes in its habitat. This 

subset of the fundamental niche is known as the realized niche.  

Summarize the text. 

Retell the following text in English. Mention the points of difference 

between the English and Ukrainian texts in the presentation and interpretation of 

facts concerning ecological niche.  

Translate the text without a dictionary. 

In ecology, a niche is a term describing the relational position of a species or 

population in an ecosystem. More formally, the niche includes how a population 

responds to the abundance of its resources and enemies (e.g., by growing when 

resources are abundant, and predators, parasites and pathogens are scarce) and how 

it affects those same factors (e.g., by reducing the abundance of resources through 
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consumption and contributing to the population growth of enemies by falling prey 

to them). The abiotic or physical environment is also part of the niche because it 

influences how populations affect, and are affected by, resources and enemies. 

The description of a niche may include descriptions of the organism’s life history, 

habitat, and place in the food chain. According to the competi- tive exclusion 

principle, no two species can occupy the same niche in the same environment for a 

long time. 

The term «Niche» was coined by the naturalist Joseph Grinnell in 1917, in 

his paper «The niche relationships of the California Thrasher». However, it wasn’t 

until 1927 that Charles Elton, a British ecologist, gave the first working defin ition 

of the niche concept. He was credited of saying «when an ecologist sees a badger, 

they should include in their thoughts some deinitive idea of the animal’s place in 

the community to which it belongs, just as if they had said «there goes the vicar». 

The niche concept was popularized by the zoologist G. Evelyn Hutchinson in 

1957. Hutchinson wanted to know why there are so many different types of 

organisms in any one habitat. 

The full range of environmental conditions (biological and physical) under 

which an organism can exist describes its fundamental niche. As a re- sult of 

pressure from, and interactions with, other organisms (e.g. superior competitors) 

species are usually forced to occupy a niche that is narrower than this and to which 

they are mostly highly adapted. This is termed the realized niche. G.E.Hutchinson 

also defined the ecological niche as a «Hypervolume». This term defines the 

multidimensional space of resources (i.e., light, nutrients, structure, etc.) available 

to (and specifically used by) organisms. 

Different species can hold similar niches in different locations and the same 

species may occupy different niches in different locations. The Australian 

grasslands species, though different from those of the Great Plains grasslands, 

occupy the same niche. Once a niche is left vacant, other organisms can fill into 

that position. For example, the niche that was left vacant by the extinction of the 

tarpan has been filled by other animals (in particular a small horse breed, the 
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konik). When plants and animals are introduced into a new environment, they can 

occupy the new niches or niches of native organisms, out compete the indigenous 

species, and become a serious pest. 

Talking points: 

1. The concept of the ecological niche and its types. 

2. The origin of the term and its brief history. 

3. The examples of the term’s application.  

Література: [1, с. 3– 6; 4, с.15 –18]. 

 

Unit 6. 

An Ecosystem Engineer 

An ecosystem engineer is an organism that creates, modifies and maintains 

habitats. Most organisms alter their physical environments in some way, so the 

term ecosystem engineer is applied only to certain key species that have a profound 

and wideranging influence, changing the distribution and diversity of flora and 

fauna in their locality. Scientists describe two types of ecosystem engineers. 

Autogenic engineers modify the environment using their own physical structures. 

Trees and corals are two important examples. 

Allogenic engineers transform living or nonliving material from one form to 

another using mechanical or other means. The beaver is second only to humans in 

this capacity. 

The beaver engineers its environment in several ways, most obviously by 

cutting trees and building dams, but the building of lodges and canals is also 

important. 

It is the only species besides humans that is capable of cutting down mature 

trees. Beaver activity changes the forest structure and diversity of tree species. The 

animal will use a wide range of trees, but when given a choice will cut its preferred 

foods, particularly poplar and willow. Willows and maples send up shoots from the 

cut stumps, but poplars and some other tree species do not. Beavers often clearcut 
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the areas around their ponds. In other cases, mature trees may become replaced by 

a dense undergrowth of willow or other shoots. Other tree species become scarce 

and may be replaced by ones that the beaver does not favour, such as ash. Other 

timber along the watercourse may be killed by flooding.  

In one year a family of six can consume 0. 4 hectares (1 acre) of poplar trees, 

and is estimated to fell one metric ton of wood. If the family exhausts its food 

source, it will move to a new location.  

This tree cutting alters forest succession. If the beaver creates forest 

openings, sunloving plants may take hold, converting a mature forest to an early 

successional stand. Sometimes, however, the beaver hastens forest maturity by 

selecting willows and poplars, which are early succession trees, allowing the rapid 

development of understory saplings such as fir and spruce. 

Dambuilding changes the flow of water through the stream. Beaver require 

deep slowmoving water for storing food, constructing lodges and moving around 

safely. This is why they build dams. The still water in a beaver pond attracts 

species normally associated with lakes rather than streams, while species 

dependent on fast water die out or move elsewhere. 

EXERCISES 

Comprehension 

I. Answer these questions. 

1. What organisms can be classified as ecosystem engineers? 

2. How many types of ecosystem engineers exist? Characterize each one. 

3. What type of ecosystem engineers does the beaver refer to? Why? 

4. What foods are its preferred ones? What does this preference lead to? 

5. How many trees can a family of six consume in one year? 

6. How does dam-building change the flow of water through the stream? 

II. Write a summary of the text making special mention of the facts you 

personally found new, interesting, etc. 

III. Give Ukrainian  equivalents of the following expressions: 

to create profound allogenic lodge mature tree timber understory pond 



39 
 

to modify 

wide ranging influence most obviously 

poplar stump 

to hasten sapling 

to store food 

to maintain autogenic coral willow 

undergrowth 

rapid development spruce 

stream 

IV. Find synonyms of these expressions among the words and word 

combinations in the previous exercise. 

1) pool, lake; 

2) wood; 

3) base, remnant of a tree; 

4) to change, transform; 

5) brushwood, bushes, undergrowth; 

6) small house; 

7) to speed up, to rush, to hurry; 

8) extensive, comprehensive, all-embracing effect or impact; 

9) to make, produce, generate; 

10) deep, insightful; 

11) to stock up, amass, save; 

12) plantlet, sprout, seedling; 

13) fully grown tree; 

14) quick, fast progress; 

15) fur tree. 

V. Retell the following text in English. Mention the points of difference 

between the English and Ukrainian texts in the way of defining ecology, its subject 

and scope. 

Завдання для самостійної роботи 
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Read and translate the text without a dictionary.  

The term «ecology» was coined by the German zoologist, Ernst Haeckel, in 

1866 to describe the «economies» of living forms. The theoretical practice of 

ecology consists of the construction of models of the interaction of living systems 

with their environment (including other living systems). These models are then 

tested in the laboratory and the field. (Fieldwork in ecology also consists of data 

collection that need not be inspired by any theory.) 

Theory in ecology consists of principles used to construct models. Unlike 

evolutionary theory, ecology has no generally accepted global principles. 

Contemporary ecology consists of a patchwork of subdisciplines including 

population ecology, community ecology, conservation ecology, ecosystem 

ecology, metapopulation ecology, metacommunity ecology, spatial ecology, 

landscape ecology, physiological ecology, evolutionary ecology, functional 

ecology, and behavioral ecology. What is common to all these fields is the view 

that: (i) different biota interact in ways that can be described with sufficient 

precision and generality to permit their scientific study; and (ii) ecological 

interactions set the stage for evolution to occur primarily because they provide the 

external component of an entity’s fitness. The latter aspect makes ecology a central 

part of biology. As van Valen once put it: «Evolut ion is the control of development 

by ecology». However, the creation of a unified theoretical framework for 

evolution and ecology remains the task for the future and will be of no further 

concern in this entry. 

Summarize the text. 

Speak on one of the topics: 

1. The definition of the word «ecology» and its origin. 

2. The structure of ecology and its links to other disciplines. 

Література: [1, с. 7 –10; 3, с. 17 – 19]. 
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Unit 7. 

The Ecosystem Concept 

The first principle of ecology is that each living organism has an ongo- ing and 

continual relationship with every other element that makes up its environment. An 

ecosystem can be defined as any situation where there is interaction between 

organisms and their environment. 

An ecosystem, a contraction of «ecological» and «system», refers to the 

collection of components and processes that comprise, and govern the behavior of, 

some defined subset of the biosphere. The term is generally understood to refer to 

all biotic and abiotic components, and their interactions with each other, in some 

defined area, with no conceptual restrictions on how large or small that area can 

be. 

There are two main components of all ecosystems: abiotic and biotic.Abiotic, 

or nonliving, components of an ecosystem are its physical and chemical 

components, for example, rainfall, temperature, sunlight, and nutrient supplies.  

One of the problems with modern society is that it changes environ- mental 

conditions, making regions hotter or drier, for example. Such changes can make 

life more difficult, if not impossible, for other organisms. Biotic components of an 

ecosystem are its living things – fungi, plants, animals, and microorganisms. 

Organisms live in populations, groups of the same species occupying a given 

region. Populations never live alone in an ecosystem. They always share resources 

with others, forming a community (a group of organisms living in the given area).  

The ecosystem is composed of two entities, the entirety of life, the biocoenosis and 

the medium that life exists in, the biotope. Within the ecosystem, species are 

connected by food chains or food webs. Energy from the sun, captured by primary 

producers via photosynthesis, flows upward through the chain to primary 

consumers (herbivores), and then to second- ary and tertiary consumers 

(carnivores), before ultimately being lost to the system as waste heat. In the 
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process, matter is incorporated into living organisms, which return their nutrients 

to the system via decomposition, forming biogeochemical cycles such as the 

carbon and nitrogen cycles. 

The concept of an ecosystem can be applied to units of variable size, such as 

a pond, a field, or a piece of deadwood. A unit of smaller size is called a 

microecosystem. For example, an ecosystem can be a stone and all the life under it. 

A mesoecosystem could be a forest, and a macroecosystem a whole ecoregion, 

with its drainage basin. 

The main questions when studying an ecosystem are: 

• Whether the colonization of a barren area could be carried out. 

• Investigation of the ecosystem's dynamics and changes. 

• The methods of which an ecosystem interacts at local, regional and global 

scale. 

• Whether the current state is stable. 

• Investigating the value of an ecosystem and the ways and means that 

interaction of ecological systems provide benefit to humans, especially in the 

provision of healthy water. 

Ecosystems have become particularly important politically, since the 

Convention on Biological Diversity – ratified by more than 175 countries – defines 

«the protection of ecosystems, natural habitats and the maintenance of viable 

populations of species in natural surroundings» as one of the binding commitments 

of the ratifying countries. This has created the political necessity to spatially 

identify ecosystems and somehow distinguish among them. The CBD defines an 

«ecosystem» as a «dynamic complex of plant, animal and micro-organism 

communities and their nonliving environment interacting as a functional unit». 

For this purpose, ecosystems can be characterized and mapped as 

physiognomic ecological units, originally developed for vegetation classification. 

Each vegetation structure reflects ecological conditions. Each ecosystem thus 

defined, hosts assemblages of species with survival strategies that can survive 

under its conditions. This is not only true for plant species, but for all species, 
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flora, fauna and fungi alike, as each species responds to the characteristic 

ecological conditions of each location. This principle allows us to map ecosystems 

using the UNESCO physiognomic ecological classification system, the Land 

Cover Classification Systems (LCCS) developed by the FAO and the United States 

National Vegetation Classification sys- tem (USNVC). The size and scale of an 

ecosystem can vary widely. It may be a whole forest, a community of bacteria and 

algae in a drop of water, or even the geobiosphere itself. As most of these borders 

are not rigid, ecosys- tems tend to blend into each other. As a result, the whole 

earth can be seen as a single ecosystem, while a lake can be divided into several 

ecosystems, depending on the scale used. 

Early conceptions of this unit showed a structured functional unit in 

equilibrium of energy and matter flows between its constituent elements. Others 

considered this vision limited, and preferred to understand an ecosystem in terms 

of cybernetics. From this point of view an ecological system is a functional 

dynamic organization, or what was also called «steady state». Steady state is 

understood as the phase of an ecological system's evolution when the organisms 

are «balanced» with each other and their environment. This balance is achieved or 

«regulated» through various types of interactions, such as predation, parasitism, 

mutualism, commensalism, competition, and amensalism. Introduction of new 

elements, whether abiotic or biotic, into an ecosystem tend to have a disruptive 

effect. In some cases, this can lead to ecological collapse and the death of many 

native species. The branch of ecology that gave rise to this view has  become 

known as systems ecology. Under this deterministic vision, the abstract notion of 

ecological health attempts to measure the robustness and recovery capacity for an 

ecosystem; that is, how far the ecosystem is away from steady state. 

Ecosystems are often classified by reference to the biotopes concerned. 

The following ecosystems may be defined: 

• As continental ecosystems, such as forest ecosystems, meadow ecosystems 

such as steppes or savannas), or agroecosystems 

• As ecosystems of inland waters, such as lentic ecosystems such as lakes 
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or ponds; or lotic ecosystems such as rivers 

• As oceanic ecosystems. 

Another classification can be done by reference to its communities, such as in the 

case of a human ecosystem. 

EXERCISES 

Comprehension 

I. Answer these questions. 

1. What are main components of all ecosystems? 

2. What size units can the concept of an ecosystem be applied to? 

3. How have ecosystems gained political importance? 

4. Can an ecological system be called a steady state? Why? 

II. Decide whether these statements are true or false (T/F). 

1. Components and processes of an ecosystem govern the behavior of some 

defined subset of the biosphere. 

2. The ecosystem is composed of two entities, the entirety of life, the biotope 

and the medium that life exists in, the biocoenosis. 

3. Energy from the sun is ultimately lost to the system as waste heat. 

4. Decomposition is the first stage of biogeochemical cycles such as the carbon 

and nitrogen cycles. 

5. The Convention on Biological Diversity was ratified by more than 75 

countries. 

6. The whole earth can be seen as a single ecosystem. 

7. Predation, parasitism, mutualism, commensalism, competition, and 

amensalism are the elements, which cause a disruptive effect to an ecosystem. 

III. Give various definitions of the term «ecosystem». 

IV. Classify ecosystems by reference to the biotopes concerned. 

V. Transcribe the following words: 

abiotic.........................................fungi................................................. 

tertiary    consumers.......................mutualism......................................... 

mesoecosystem............................cybernetics........................................ 
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parasitism....................................mutualism......................................... 

commensalism.............................amensalism....................................... 

meadow........................................steppe................................................ 

lotic .............................................savanna............................................ 

VI. Give Ukrainian equivalents of the following expressions: 

biotic; abiotic; rainfall; nutrient supplies; fungi; population; food chain; entity; 

primary consumer; steady state; predation; mutualism; ecological collapse; to share 

resources; to compose; pond; to apply; abstract notion; ecological health; to 

measure the robustness and recovery capacity; to at- tempt; meadow; steppe; 

lentic; lotic. 

VII. Complete the passages with the following words and word combinations. 

Each word/phrase can be used more than once. 

biodiversity; ecosystem; food chain; population; community; food web; 

competition; biotic factors 

An ........ is a place where nature creates a unique mix of air, water, soil and a 

variety of living organisms to interact and support each other. 

........ means the rich variety of life forms in nature. Many of the world’s different 

plants and animals are under severe threat of extinction. Many species are lost 

already. 

An ........ is a more or less independent part of the biosphere. e.g. a forest, lake, 

river, grassland, ocean. Although some animals might move between ecosystems, 

most of them remain in their own preferred environ- ment. ........ are conveniently 

divided into two part which are the place (habitat) and the living things 

(community). It is difficult to think of one without the other: e.g. an oak forest is an 

ecosystem, but if you take away the community of animals and plants, there would 

be no oak trees, so the habitat would not be the same. 

The ......... consists of all the animals and plants living in one habitat. Different 

animals and plants will effect each other by competition, preda- tion, grazing, 

sheltering and so on. So that we can understand these inter- actions, we need to 

look at populations of each species to find out if they are increasing or decreasing.  
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The ......... of animals and plants in an ecosystem is divided up into one ........ of 

each species. So in a forest there may be a ........ of oak trees, a population of 

squirrels, a ....... of greenfly and so on. The size of any one 

....... may be influenced by the climatic, abiotic and biotic factors. 

......... are the effects which the animals and plants have on each other and on the 

habitat itself. In an oak forest, the oak trees affect the soil by removing water and 

nutrients, they affect the climate inside the forest and shelter other things from 

extremes of temperature etc. and they are a source of food for insect, birds and 

squirrels. Living things all have an effect on each other but they also have effects 

on the climate and soil. The climate inside an oak forest is milder than outside 

because the oak trees provide shelter. Fungi and bacteria in the soil are important 

because they return nu- trients to the soil by decomposing dead plant and animal 

material. 

A ........ is a very simple diagram to show how energy flows through an ecosystem. 

e.g. Grass  Cow  Human. This ......... shows energy from the sun is used by grass, 

the cow gets its energy by eating the grass, and then we get energy by eating the 

cow or drinking its milk. Life is not quite so simple; we also eat other things, so a 

........ does not tell the complete story. 

A ......... is an enormous chart to try and show all the feeding relation- ships in a 

single ecosystem/community. A ........ diagram lets you predict what will happen to 

one animal population if another population gets big- ger or smaller. Ladybirds eat 

greenfly; so if the ladybird population gets smaller, they will eat fewer greenfly 

and therefore the greenfly population will get bigger. 

........ . Plants and animals compete with each other. This is a kind of race, if you 

win you survive, if you lose you die. Plants compete for physical space, for 

nutrients and water from the soil and for sunlight. Animals com- pete for territory, 

for food, and for mates. 
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Завдання для самостійної роботи 

Translate the text without a dictionary. 

«Ecosystem» means organisms living in a particular environment, such as a 

forest or a coral reef, and the physical parts of the environment that affect them. 

The term ecosystem was coined in 1935 by the British ecologist Sir Arthur George 

Tansley, who described natural systems in «constant interchange» among their 

living and nonliving parts. 

The ecosystem concept fits into an ordered view of nature that was 

developed by scientists to simplify the study of the relationships between 

organisms and their physical environment, a field known as ecology. 

At the top of the hierarchy is the planet’s entire living environment, known 

as the biosphere. Within this biosphere are several large categories of living 

communities known as biomes that are usually characterized by their dominant 

vegetation, such as grasslands, tropical forests, or deserts. The biomes are in turn 

made up of ecosystems. The living, or biotic, parts of an ecosystem, such as the 

plants, animals, and bacteria found in soil, are known as a community. The 

physical surroundings, or abiotic components, such as the minerals found in the 

soil, are known as the environment or habitat.  

Any given place may have several different ecosystems that vary in size and 

complexity. A tropical island, for example, may have a rain forest ecosystem that 

covers hundreds of square miles, a mangrove swamp ecosystem along the coast, 

and an underwater coral reef ecosystem. No matter how the size or complexity of 

an ecosystem is characterized, all ecosystems exhibit a constant exchange of matter 

and energy between the biotic and abiotic community. Ecosystem components are 

so interconnected that a change in any one component of an ecosystem will cause 

subsequent changes throughout the system. 

Talking points: 

1. The definition and composition of an ecosystem. 

2. The description of an ecosystem’s living portion in terms of feeding levels 

known as trophic levels.  
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3. Ecosystem management. 

Література: [1, с. 15; 2, с. 38]. 

 

Unit 8. 

Types of Ecosystems 

• Aquatic ecosystem 

• Arctic Tundra 

• Boreal Forest 

• Urban ecosystem 

Aquatic Ecosystem 

An aquatic ecosystem is an ecosystem located in a body of water. 

Communities of organisms that are dependent on each other and on their 

environment live in aquatic ecosystems. The two main types of aquatic ecosystems 

are marine ecosystems and freshwater ecosystems. 

Types of Aquatic Ecosystems Aquatic ecosystems can be divided into two 

general types: marine ecosystems and freshwater ecosystems. 

Marine Ecosystems 

Marine ecosystems cover approximately 71 % of the Earth’s surface and 

contain approximately 97 % of the planet’s water. They generate 32 % of the 

world’s net primary production. They are distinguished from freshwater 

ecosystems by the presence of dissolved compounds, especially salts, in the water. 

Approximately 85 % of the dissolved materials in seawater are sodium and 

chlorine. Seawater has an average salinity of 35 parts per thousand (ppt) of water. 

Actual salinity varies among different marine ecosystems. 

Marine ecosystems can be divided into the following zones: oceanic (the 

relatively shallow part of the ocean that lies over the continental shelf); profundal 

(bottom or deep water); benthic (bottom substrates); intertidal (the area between 

high and low tides); estuaries; salt marshes; coral reefs; and hydrothermal vents 

(where chemosynthetic sulphur bac- teria form the food base). 
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Classes of organisms found in marine ecosystems include brown algae, 

dinoflagellates, corals, cephalopods, echinoderms, and sharks. Fish caught in 

marine ecosystems are the biggest source of commercial foods obtained from wild 

populations. 

Environmental problems concerning marine ecosystems include 

unsustainable exploitation of marine resources (for example overfishing of certain 

species), water pollution, and building on coastal areas. 

Freshwater Ecosystems 

Freshwater ecosystems cover 0,8 % of the Earth’s surface and contain 0,009 

% of its total water. They generate nearly 3 % of its net primary production. 

Freshwater ecosystems contain 41 % of the world’s known fish species.  

There are three basic types of freshwater ecosystems: 

• Lentic: slow moving water, including pools, ponds, and lakes. 

• Lotic: rapidly moving water, for example streams and rivers. 

• Wetlands: areas where the soil is saturated or inundated for at least part of 

the time. Lake ecosystems can be divided into zones: pelagic (open offshore wa- 

ters); profundal; littoral (nearshore shallow waters); and riparian (where the lake 

meets the sea). Two important subclasses of lakes are ponds, which typically are 

small lakes that intergrade with wetlands, and reservoirs. Many lakes, or bays 

within them, gradually become enriched by nutrients and fill in with organic 

sediments, a process called eutrophication. Eutrophication is accelerated by human 

activity within the catchment area of the lake. 

The major zones in river ecosystems are determined by the river bed’s 

gradient or by the velocity of the current. Faster moving turbulent water typically 

contains greater concentrations of dissolved oxygen, which sup- ports greater 

biodiversity than the slow moving water of pools. The food base of streams within 

riparian forests is mostly derived from the trees, but wider streams and those that 

lack a canopy derive the majority of their food base from algae. Anadromous fish 

are also an important source of nutrients. Environmental threats to rivers include 

loss of water, dams, chemical pollution and introduced species. 
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Wetlands are dominated by vascular plants that have adapted to saturated 

soil. Wetlands are the most productive natural ecosystems because of the proximity 

of water and soil. Due to their productivity, wetlands are often converted into dry 

land with dikes and drains and used for agricultural purposes. Their closeness to 

lakes and rivers means that they are often developed for human settlement.  

Wetlands are the interface between dry or terrestrial habitats and aquat- ic 

environments including streams, lakes and seas. Around the Great Lakes they take 

four basic forms. Swamps are a cross between forest and aquatic ecosystems, 

inhabited by woody species: conifers, hardwoods or shrubs. Bogs are characterized 

by acidic, peaty soils with little water movement and feature f lora such as 

blueberries, orchids and carnivorous plants. Fens are similar to bogs, but with more 

water movement their soils are less acidic. The dominant plants are sedges and low 

shrubs. 

Wetlands are important because they act as natural sponges, absorbing water 

so it moves more slowly through the system. This prevents flooding and shoreline 

erosion. In the 19th Century people thought that anything obstructing rivers would 

increase flooding, so they frequently removed islands and wetlands to let water 

move more readily through urban areas. Such practices actually increased the 

problem. 

More recently some cities have begun to let wetlands regenerate. Wetland 

construction is commonly a part of housing developments, though often at the 

expense of more complex preexisting natural habitats. 

Wetlands are also well designed to filter out pollution, particularly nitrogen 

and phosphorous. They are also useful for removing heavy metals. Industries are 

experimenting with constructing wetlands for this purpose. 

Meanwhile wetlands exceed other temperate habitats in that they produce as 

much oxygen, per area, as tropical rainforest. 

Besides, wetlands provide a natural nursery for many species of native plants 

and wildlife. More than 40 species of birds nest in Point Pelee’s marsh and 66 

species of dragonflies and damselflies breed there. These habitats also provide a 
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major food source for humans and animals. They also offer recreation in the form 

of canoeing, birdwatching and fishing. 

Pond Ecosystem 

This is a specific type of freshwater ecosystem that is largely based on the 

autotrophic algae which provide the base trophic level for all life in the area. The 

largest predator in a pond ecosystem will normally be a fish and in-between range 

smaller insects and microorganisms. It may have a scale of organisms from small 

bacteria to big creatures like water snakes, beetles, water bugs, and turtles. 

Functions of Aquatic Ecosystems 

Aquatic ecosystems perform many important environmental functions. For 

example, they recycle nutrients, purify water, attenuate floods, recharge ground 

water and provide habitats for wildlife. Aquatic ecosystems are also used for 

human recreation, and are very important to the tourism industry, especially in 

coastal regions. 

The health of an aquatic ecosystem is degraded when the ecosystem’s ability 

to absorb a stress has been exceeded. A stress on an aquatic ecosystem can be a 

result of physical, chemical of biological alterations of the environment. Physical 

alterations include changes in water temperature, water flow and light availability. 

Chemical alterations include changes in the loading rates of biostimulatory 

nutrients, oxygen consuming materials, and toxins. Biological alterations include 

the introduction of exotic species. Human populations can impose excessive 

stresses on aquatic ecosystems. 

Abiotic Characteristics of Aquatic Ecosystems 

An ecosystem is composed of biotic communities and abiotic environmental 

factors, which form a selfregulating and selfsustaining unit. Abiotic environmental 

factors of aquatic ecosystems include temperature, salinity, and flow. The amount 

of dissolved oxygen in a water body is frequently the key substance in determining 

the extent and kinds of organic life in the water body. Fish need dissolved oxygen 

to survive. Conversely, oxygen is fatal to many kinds of anaerobic bacteria. 
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The salinity of the water body is also a determining factor in the kinds of species 

found in the water body. Organisms in marine ecosystems tolerate salinity, while 

many freshwater organisms are intolerant of salt. Freshwater used for irrigation 

purposes often absorb levels of salt that are harmful to freshwater organisms. 

Biota of Aquatic Ecosystems 

The organisms (also called biota) found in aquatic ecosystems are either 

autotrophic or heterotrophic. 

Autotrophic Organisms 

Autotrophic organisms are producers that generate organic compounds from 

inorganic material. Algae use solar energy to generate biomass from carbon 

dioxide and are the most important autotrophic organisms in aquatic environments. 

Chemosynthetic bacteria are found in benthic marine ecosystems. These organisms 

are able to feed on hydrogen sulphide in water that comes from volcanic vents. 

Great con- centrations of animals that feed on this bacteria are found around 

volcanic vents. For example, there are giant tube worms (Riftia pachyptila) 1,5 min 

length and clams (Calyptogena magnifica) 30 cm long.  

Heterotrophic Organisms 

Heterotrophic organisms consume autotrophic organisms and use the organic 

compounds in their bodies as energy sources and as raw materials to create their 

own biomass. Euryhaline organisms are salt tolerant and can survive in marine 

ecosystems, while stenohaline or salt intolerant species can only live in freshwater 

environments 

EXERCISES 

Comprehension 

I. Answer these questions. 

1. What does the term «aquatic ecosystem» mean? 

2. What types of aquatic ecosystems do you know? Characterize briefly each 

one, pointing out the difference between them. 

3. What percentage of the Earth’s surface does each of the ecosystems cover? 

4. Name the zones of marine ecosystems and classes of organisms found there. 
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5. Do marine ecosystems have any environmental problems? Prove your 

statement. 

6. What types can freshwater ecosystems be divided into? 

7. What have you learned about lentic ecosystems and the process of 

eutrophication? 

8. What determines the major zones in river ecosystems? 

9. What does the proximity of water and soil of wetlands lead to? 

10. How can you characterize wetlands? 

11. How important are wetlans? 

12. Why is pond ecosystem a specific type of freshwater ecosystems? 

13. What functions do aquatic ecosystems perform? 

14. How do physical, chemical of biological alterations of the environment 

influence health of an aquatic ecosystem? 

15. What do you know about (a) autotrophic organisms and (b) heterotrophic 

organisms? 

II. Match the beginning of each sentence from the left column with the rest part 

of it in the right column. 

1. Aquatic ecosystems 

2. Lotic ecosystems 

3. Marine ecosystems 

4. Pond ecosystems 

5. Wetlands 

a) contain 41 % of the world’s known fish species. 

b) generate 32 % of the world’s net primary production. 

c) contain slow moving water, including pools, ponds, and lakes. 

d) contain rapidly moving water, for example streams and rivers. 

e) are the most productive natural ecosystems because of the proximity of 

water and soil. 

6. Freshwater  ecosystems 

7. Lentic ecosystems 
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f) may have a scale of organisms from small bacteria to big creatures like 

water snakes, beetles, water bugs, and turtles. 

g) recycle nutrients, purify water, attenuate floods, recharge ground water and 

provide habitats for wildlife.  

III. Write a summary of the text, using the words from Vocabulary Exercises. 

IV. Transcribe the following words: 

aquatic marine chlorine reservoir estuaries saturated anaerobic 

V. Give Ukrainian equivalents of the following words and word combinations: 

freshwater continental shelf marsh exploitation littoral 

velocity vascular plants 

hydrogen sulphide 

primary production salinity 

saturated soil pelagic riparian canopy attenuate 

dissolved compounds benthic unsustainable wetland 

sediments proximity raw materials  

Завдання для самостійної роботи 

Translate the text without a dictionary. 

Rivers, lakes, wetlands, and estuaries are an important part of the global 

ecosystem. Rivers connect the land surface and atmosphere to the ocean, delivering 

about 40,000 km3 of water per year from land to ocean. Water enroute to the 

oceans forms wetlands, lakes, and eventually coastal estuaries. Together these 

surface waters represent about 5–10 % of the global terrestrial surface area. The 

aquatic ecosystems that have developed in these surface waters provide habitat for 

diverse flora and fauna species (much of which is endemic to very small regions), 

transport nitrogen, carbon, phosphorus, sediments and numerous other elements, 

and support diverse biogeochemical activity. Together the aquatic ecosystems 

provide services, both to humans and the natural system, far beyond their limited 

boundaries. 

Fresh water is vital to human life and economic well-being. Humans 

currently use more than 50 % of the availab le global runoff. Societies extract vast 
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quantities of water from rivers, lakes and wetlands to supply the requirements of 

power generation, flood control, irrigation, and urban, industrial, and agricultural 

uses. Traditionally, this human use of water has been at the expense of equally 

vital benefits of water in sustaining healthy aquatic ecosystems. For example, at 

present 30 % of the world’s population does not have access to clean water, as a 

result of poor water management, and under current trends of global change and 

population growth two thirds of the population may be subject to moderate to high 

water stress . 

There is growing recognition, however, that the many economically valuable 

commodities and services to society provided by functionally intact and 

biologically complex aquatic ecosystems have not been included in evaluation of 

the importance of aquatic ecosystems. These services include flood control, 

transportation, recreation, purification of human, industrial, and agricultural 

wastes, habitat for plants and animals, and production of fish and other foods and 

marketable goods. 

Talking points: 

1. Marine ecosystems. 

2. Freshwater ecosystems. 

3. The biota and biome of aquatic ecosystems. 

4. Functions of aquatic ecosystems. 

Література: [3, с.4– 6; 5, с.1–2]. 

 

Unit 9. 

Disciplines of Ecology 

Ecology is a broad discipline comprised of many subdisciplines. A common, 

broad classification, moving from lowest to highest complexity, where complexity 

is defined as the number of entities and processes in the system under study, is: 
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• Physiological Ecology (or ecophysiology) and Behavioral ecology examine 

adaptations of the individual to its environment. 

• Population ecology (or autecology) studies the dynamics of populations of a 

single species. 

• Community ecology (or synecology) focuses on the interactions between 

species within an ecological community. 

• Ecosystem ecology studies the flows of energy and matter through the biotic 

and abiotic components of ecosystems. 

• Landscape ecology examines processes and relationship across multiple 

ecosystems or very large geographic areas. 

Ecology can also be subdivided according to the species of interest into 

fields such as animal ecology, plant ecology, insect ecology, and so on. Another 

frequent method of subdivision is by biome studied, e.g., arctic ecology (or polar 

ecology), tropical ecology, desert ecology, etc. The primary technique used for 

investigation is often used to subdivide the discipline into groups such as chemical 

ecology, genetic ecology, field ecology, statistical ecology, theoretical ecology, 

and so forth. Note that these different systems are unrelated and often applied at 

the same time; one could be a theoretical plant community ecologist, or a polar 

ecologist interested in animal genetics. 

Population ecology is a major subfield of ecology – one that deals with the 

dynamics of species populations and how these populations interact with the 

environment. The older term, autecology refers to the roughly same field of study, 

coming from the division of ecology into autecology – the study of individual 

species in relation to the environmentand synecology – the study of groups of 

organisms in relation to the environment – or community ecology. Odum 

considered that synecology should be divided into population ecology, community 

ecology, and ecosystem ecology, defining autecology as essentially «species 

ecology». However, biologists have for some time recognized that the more 

significant level of organization of a species is a population, because at this level 

the species gene pool is most coherent. In fact, Odum regarded «autecology» as no 
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longer a «present tendency» in ecology (i.e., an archaic term), although included 

«species ecology» – studies emphasizing life history and behaviour as adaptations 

to the environment of individual organisms or species – as one of four subdivisions 

of ecology. 

The development of the field of population ecology owes much to the 

science of demography and the use of actuarial life tables. Population ecology has 

also played an important role in the development of the field of conservation 

biology especially in the development of population viability analysis (PVA) 

which makes it possible to predict the longterm probability of a species persisting 

in a given habitat patch (e.g., a national park). While essentially a subfield of 

biology, population ecology provides many interesting problems for 

mathematicians and statisticians, which work mainly in the study of population 

dynamics. 

Urban ecology is the subfield of ecology which deals with the interaction of 

plants, animals and humans with each other and with their environment in urban or 

urbanizing settings. Analysis of urban settings in the context of ecosystem ecology 

(looking at the cycling of matter and the flow of energy through the ecosystem) 

can result in healthier, better managed communities. Studying the factors which 

allow wild plants and animals which survive (and sometimes thrive) in built 

environments can also create more livable spaces. 

Urban ecology also involves the study of the effects of urban development 

patterns on ecological conditions. Emphasis is also placed on planning com- 

munities with environmentally sustainable methods via design and building 

materials in order to promote a healthy and biodiverse urban ecosystem. 

EXERCISES 

Comprehension 

I. Giveacommon, broad classification of many subdisciplines of ecology. 

II. Divide the discipline of ecology into fields according to the species of 

interest. 

III. Define the major subfield of ecology. 
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IV. Answer these questions. 

1. How can the term «complexity» be defined? 

2. What science does population ecology interact with? 

3. What does urban ecology deal with? 

V. Summarize the text. 

VI. Give Ukrainian equivalents of the following words and word combinations: 

frequent unrelated sustainable 

flow of matter coherent urban setting 

multiple long-term viability 

VII. Find synonyms of these expressions among the words and word combinations 

from previous exercises. 

1) to study, research, explore; 

2) regular, repeated, recurrent; 

3) numerous, manifold, various; 

4) to support, encourage, help; 

5) vital capacity, vitality; 

6) to include, comprise, contain; 

7) lasting, continuing, long-standing; 

8) current, stream, flood; 

9) logical, reasoned, rational, sound; 

10) to survive, endue, last. 

Завдання для самостійної роботи 

Read and translate the text without a dictionary.  

Summarize the text. 

Population ecology is the branch of ecology that studies the structure and dynamics 

of populations. 

The term «population» is interpreted differently in various sciences: 

• In human demography a population is a set of humans in a given area.  
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• In genetics a population is a group of interbreeding individuals of the same 

species, which is isolated from other groups. 

• In population ecology a population is a group of individuals of the same 

species inhabiting the same area. 

Interbreeding is seldom considered in ecological studies of populations. The 

exceptions are studies in population genetics and evolutionary ecology. 

Populations can be defined at various spatial scales. Local populations can occupy 

very small habitat patches like a puddle. A set of local populations connected by 

dispersing individuals is called a metapopulation. Populations can be considered at 

a scale of regions, islands, continents or seas. Even the entire species can be 

viewed as a population. 

Populations differ in their stability. Some of them are stable for thousands of 

years. Other populations persist only because of continuous immigration from 

other areas. On small islands, populations often get extinct, but then these islands 

can be recolonized. Finally, there are temporary populations that consist of 

organisms at a particular stage in their life cycle. For example, larvae of 

dragonflies live in the water and form a hemipopulation (term of Beklemishev). 

The major problem in population ecology is to derive population characteristics 

from characteristics of individuals and to derive population processes from the 

processes in individual organisms: 

Main axiom of population ecology: organisms in a population are 

ecologically equivalent. Ecological equivalency means: 

1. Organisms undergo the same lifecycle 

2. Organisms in a particular stage of the lifecycle are involved in the same set 

of ecological processes 

The rates of these processes (or the probabilities of ecological events) are basically 

the same if organisms are put into the same environment (however some individual 

variation may be allowed). 

Read the text carefully, without a dictionary. While reading, pay special 

attention to the words that you don’t know: look carefully at the context and see if 
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you can get the idea of what they mean. After reading answer the questions: 1) 

How can an urban area be defined and characterized? 2) What does the term 

«urbanization» imply? 

3) How can urbanization be measured? 4) Can urbanization be planned? How? 

5) What’s the difference between urban ecology and urban sociology?  

An urban area is an area with an increased density of human-created structures in 

comparison to the areas surrounding it. This term is at one end of the spectrum of 

suburban and rural areas. An urban area is more frequently called a city or town. 

Urban areas are created and further developed by the process of urbanization. 

Measuring the extent of an urbanized area helps in analyzing population density 

and urban sprawl, and in determining urban and rural populations. 

Unlike an urban area, a metropolitan area includes not only the urban area, 

but also satellite cities plus intervening rural land that is socioeconomically 

connected to the urban core city, typically by employment ties through commuting, 

with the urban core city being the primary labor market. This makes metropolitan 

areas a less relevant statistic for determining per capita land usage and densities. 

Urbanization or urbanization is the increase over time in population or extent of  

cities and towns. Urbanization has profound effects on the ecology of a region and 

on its economy. 

Measures of Urbanization 

It can thus represent a level of urban population relative to total population 

of the area, or the rate at which the urban proportion is increasing. Both can be 

expressed in percentage terms, the rate of change expressed as a percentage per 

year, millennia or period between censuses. Urbanization can result from either: 

• an increase in the extent of urban areas; 

• an increase in the density of urban areas. 

For instance, the United States or United Kingdom have a far higher urbanization 

level than China, India or Nigeria, but a far slower annual urbanisation rate, since 

much less of the population is living in a rural area while in the process of moving 

to the city. Australia is at the opposite of the former two in terms of urbanization 
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rate but also the latter three in urbanisation level, making it one of the most 

urbanised countries in the world. 

The rate of urbanisation over time is distinct from the rate of urban growth, 

which is the rate at which the urban population or area increases in a given period 

relative to its own size at the start of that period. The urbanisation rate represents 

the increase in the proportion of the urban population over the period. 

In terms of a place, urbanisation means increased spatial scale and/or density 

of settlement and/or business and other activities in the area over time. The process 

could occur either as natural expansion of the existing population (usually not a 

major factor since urban reproduction tends to be lower than rural), the 

transformation of peripheral population from rural to urban, incoming migration, 

or a combination of these. 

Urban Sprawl 

The increase in spatial scale is often called «urban sprawl». It is frequently 

used as a derogatory term by opponents of large scale urban peripheral expansion 

especially for low density urban development on or beyond the city fringe. Sprawl 

is considered unsightly and undesirable by those critics, who point also to 

diseconomies in travel time and service provision and the danger of social 

polarisation through suburbanites’ remoteness from innecity problems. 

With any form of mass human migration, negative environmental side effects have 

the ability to occur. In the 19th and early 20th centuries, much of America became 

rapidly urbanized. Problems in the cities, such as poor sanitation, led to many 

people migrating from the cities into undeveloped land. 

The most striking immediate change accompanying urbanization is the rapid 

change in the prevailing character of local livelihoods as agriculture or more 

traditional local services and smallscale industry give way to modern industry and 

urban and related commerce, with the city drawing on the resources of an ever 

widening area for its own sustenance and goods to be traded or processed into 

manufactures. 
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Research in urban ecology finds that larger cities provide more specialized 

goods and services to the local market and surrounding areas, function as a 

transportation and wholesale hub for smaller places, and accumulate more capital, 

financial service provision, and an educated labor force, as well as often 

concentrating administrative functions for the area in which they lie. This relation 

among places of different sizes is called the urban hierarchy. 

Urbanization can be planned or organic. Planned urbanization, i.e.: new 

town or the garden city movement, is based on an advance plan, which can be 

prepared for military, aesthetic, economic or urban design reasons. Unplanned 

(organic) cities are the oldest form of urbanization. Examples can be seen in many 

ancient cities; although with exploration came the collision of nations, which 

meant that many invaded cites took on the desired planned characteristics of their 

occupiers. Many ancient organic cities experienced redevelopment for military and 

economic purposes, new roads carved through the citys, and new parcels of land 

were cordoned off serving various planned purposes giving cities distinctive 

geometric features. Municipal authorities and UN agencies prefer to see urban 

infrastructure installed before urbanization occurs. landscape planners are 

responsible for landscape infrastructure (public parks, sustainable urban drainage 

systems, greenways, etc.) which can be planned before urbanization takes place, or 

afterward to revitalized an area and create greater livability within a region. 

Urban sociology is the sociological study of the various statistics among the 

population in cities. Chiefly the study of urban areas where industrial, commercial 

and residential zones converge. This practice sheds light on the influence of the 

city scape environment in burghal areas of poverty in response to several different 

languages, a low quality of life, several different ethnic groups and a low standard 

of police guardianship that all amount to social disorganization.  

There are many areas of study in urban sociology. Among them are 

population, geopolitics, economics etc. 
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Talking points: 

1. Population ecology as the subfield of ecology that deals with the dynamics 

of species populations. 

2. Population ecology as the study of how populations interact with the 

environment. Populations’ structure. 

3. Urban ecology as the study of the effects of urban development patterns on 

ecological conditions. 

Література: [3, 4 –6; 4, с. 1–2]. 

 

Unit 10. 

  Landscape Ecology 

Landscape ecology, a subdiscipline of ecology, addresses the causes and 

consequences of spatial heterogeneity. Heterogeneity is the measure of how 

different parts of a landscape are from one another. Landscape ecology looks at 

how spatial structure affects organism abundance at the landscape level, as well as 

the behavior and functioning of the landscape as a whole. This includes the study 

of the pattern, or the internal order of a landscape, on process, or the continuous 

operation of functions of organisms. Landscape ecology also includes 

geomorphology as applied to the design and architecture of landscapes. 

Geomorphology is the study of how geological formations are responsible for the 

structure of a landscape. 

Development as a Discipline 

The term «landscape ecology» is first attributed to the German geographer 

Carl Troll (1939). Landscape ecology developed in Europe from historical 

planning on human-dominated landscapes. In North America, concepts from 

general ecology theory were integrated. While general ecology theory and its 

subdisciplines focused on the study of more homogenous, discrete community 

units organized in a hierarchical structure (typically as populations, species, and 
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communities), landscape ecology built upon heterogeneity in space and time, and 

frequently included humancaused landscape changes in theory and application of 

concepts. 

By 1980, landscape ecology was a discrete, established discipline, marked 

by the organization of the International Association for Landscape Ecology (IALE) 

in 1982 and landmark book publications defining the scope and goals of the 

discipline, including Naveh and Lieberman (1984) and Forman and Godron 

(1986). Forman (1995) wrote that although study of «the ecology of spatial 

configuration at the human scale» was barely a decade old, there was strong 

potential for theory development and ap- plication of the conceptual framework. 

Today, theory and application of landscape ecology continues to develop through a 

need for innovative applications in a changing landscape and environment. 

Landscape ecology today relies more on advanced technologies such as remote 

sensing, GIS, and simulation models, with associated development of powerful 

quantita- tive methods to examine the interactions of patterns and processes. An 

example would be determining vegetation types, rainfall data for a region and the 

amount of carbon present in the soil based on landform over landscape. 

Relationship to Ecological Theory 

Although landscape ecology theory may be slightly outside of the «clas - 

sical and preferred domain of scientific disciplines» because of the large, 

heterogeneous areas of study, general ecology theory is central to landscape 

ecology theory in many aspects. Landscape ecology is comprised of four main 

principles, which include: 1) the development and dynamics of spatial 

heterogeneity, 2) interactions and exchanges across heterogeneous landscapes, 3) 

influences of spatial heterogeneity on biotic and abiotic processes, and 4) the 

management of spatial heterogeneity. The main difference from traditional 

ecological studies, which frequently assume that systems are spatially 

homogenous, is the consideration of spatial patterns. Landscape can be defined as 

an area containing two or more ecosystems in close proximity.  
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Scale and Heterogeneity (incorporating composition, structure, and function) 

A main concept in landscape ecology is scale. Scale represents the real world as 

translated onto a map, in the relationship between distance on a map image and the 

corresponding distance on earth. Scale is also the spa- tial or temporal measure of 

an object or a process, or level or degree of spatial resolution. Components of scale 

include composition, structure, and function, which are all important ecological 

concepts. Applied to landscape ecology, composition refers to the number of patch 

types represented on a landscape, and their relative abundance. For example, the 

amount of forest or wetland, the length of forest edge, or the density of roads can 

be aspects of landscape composition. Structure is determined by the composition, 

the configuration, and the proportion of different patches across the landscape, 

while function refers to how each element in the landscape interacts based on its 

life cycle events. Pattern is the term for the contents and internal order of a 

heterogeneous area of land. 

A landscape with structure and pattern implies that it has spatial 

heterogeneity, or the uneven, nonrandom distribution of objects across the 

landscape. Heterogeneity is a key element of landscape ecology that separates this 

discipline from other branches of ecology. 

Patch and Mosaic 

Patch, a term fundamental to landscape ecology, is defined as a relatively 

homogeneous area that differs from its surroundings. Patches are the basic unit of 

the landscape that change and fluctuate, a process called patch dynamics. Patches 

have a definite shape and spatial configuration, and can be described 

compositionally by internal variables such as number of trees, number of tree 

species, height of trees, or other similar measurements. 

Matrix is the «background ecological system» of a landscape with a high 

degree of connectivity. Connectivity is the measure of how connected or spatially 

continuous a corridor, network, or matrix is. For example, a forested landscape (the 

matrix) with fewer gaps in forest cover (open patches) will have higher 

connectivity. Corridors have important functions as strips of a particular type of 
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landscape differing from adjacent land on both sides. A network is an 

interconnected system of corridors while mosaic describes the pattern of patches, 

corridors and matrix that form a landscape in its entirety. 

Boundary and Edge 

Landscape patches have a boundary between them which can be defined or 

fuzzy. The zone composed of the edges of adjacent ecosystems is the boundary. 

Edge means the portion of an ecosystem near its perimeter, where influences of the 

adjacent patches can cause an environmental difference between the interior of the 

patch and its edge. This edge effect includes a distinctive species composition or 

abundance in the outer part of the landscape patch. For example, when a landscape 

is a mosaic of perceptibly different types, such as a forest adjacent to a grassland, 

the edge is the location where the two types adjoin. In a continuous landscape, 

such as a forest giving way to open woodland, the exact edge location is fuzzy and 

is sometimes determined by a local gradient exceeding a threshold, such as the 

point where the tree cover falls below thirty five percent. 

Ecotones, Ecoclines, and Ecotopes 

A type of boundary is the ecotone, or the transitional zone between two 

communities. Ecotones can arise naturally, such as a lakeshore, or can be human 

created, such as a cleared agricultural field from a forest. The ecotonal community 

retains characteristics of each bordering community and often contains species not 

found in the adjacent communities. Classic examples of ecotones include 

fencerows; forest to marshlands transitions; forest to grassland transitions; or land-

water interfaces such as riparian zones in forests. Characteristics of ecotones 

include vegetational sharpness, physiognomic change, occurrence of a spatial 

community mosaic, many exotic species, ecotonal species, spatial mass effect, and 

species richness higher or lower than either side of the ecotone. 

An ecocline is another type of landscape boundary, but it is a gradual and 

continuous change in environmental conditions of an ecosystem or community. 

Ecoclines help explain the distribution and diversity of organisms within a 

landscape because certain organisms survive better under certain conditions, which 
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change along the ecocline. They contain heterogeneous communities which are 

considered more environmentally stable than those of ecotones. 

An ecotope is a spatial term representing the smallest ecologically distinct 

unit in mapping and classification of landscapes. Relatively homogeneous, they are 

spatially explicit landscape units used to stratify landscapes into ecologically 

distinct features for measurement and mapping of landscape structure, function, 

and change over time, and to examine the effects of disturbance and fragmentation. 

Disturbance and Fragmentation 

Disturbance is an event that significantly alters the pattern of variation in the 

structure or function of a system, while fragmentation is the breaking up of a 

habitat, ecosystem, or land use type into smaller parcels. Disturbance is generally 

considered a natural process. Fragmentation causes land transformation, an 

important current process in landscapes as more and more development occurs. 

EXERCISES 

Comprehension 

I. Answer these questions. 

1. What does landscape ecology study? 

2. How do you understand the word «heterogeneity»? 

3. How did the term «landscape ecology» develop? 

4. What is the difference between general and landscape ecology? 

5. Has it always been a subdiscipline of ecology? 

6. What technologies does landscape ecology rely on? 

7. What principles is landscape ecology comprised of? 

II. Enumerate basic concepts in landscape ecology. 

III. Name components of scale. 

IV. Match the beginning of each sentence from the left column with the rest part 

of it in the right column. 

1) Function 

2) Composition 

3) Scale 
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4) Pattern 

5) Structure 

6) Heterogeneity 

7) Patch 

8) Matrix 

9) Connectivity 

10) Corridor 

11) Network 

12) Mosaic 

13) Boundary 

14) Edge 

15) Ecotone 

16) Ecocline 

17) Ecotope 

18) Disturbance 

19) Fragmentation 

a) is the number of patch types (see below) represented on a landscape, and 

their relative abundance. 

b) is the transitional zone between two communities. 

c) is determined by the composition, the configuration, and the proportion of 

different patches across the landscape. 

d) refers to how each element in the landscape interacts based on its life cycle 

events. 

e) is the contents and internal order of a heterogeneous area of land. 

f) is the «background ecological system» of a landscape with a high degree of 

connectivity. 

g) is the measure of how connected or spatially continuous a corridor, network, 

or matrix is. 

h) is the spatial or temporal measure of an object or a process, or level or 

degree of spatial resolution. 
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i) is the uneven, nonrandom distribution of objects across the landscape. 

j) is the zone composed of the edges of adjacent ecosystems. 

k) is an interconnected system of corridors. 

l) is the pattern of patches, corridors and matrix that form a landscape in its 

entirety. 

m) is a strip of a particular type of landscape differing from adjacent land on 

both sides. 

o) means the portion of an ecosystem near its perimeter.  

p) is a relatively homogeneous area that differs from its surroundings. 

q) is a type of landscape boundary, but it is a gradual and continuous change in 

environmental conditions of an ecosystem or community.  

r) is the breaking up of a habitat, ecosystem, or land-use type into smaller 

parcels. 

s) is an event that significantly alters the pattern of variation in the structure or 

function of a system. 

t) is a spatial term representing the smallest ecologicallydistinct unit in 

mapping and classification of landscapes. 

V. Make a summary of the text.  

VI. Give Ukrainian equivalents of the following words and word combinations: 

сonsequences 

at the human scale density 

uneven edge transitions explicit 

discrete community to assume 

internal order to separate 

to adjoin 

ecologically-distinct unit parcel 

barely path 

to imply adjacent land fuzzy measurement current process 

Try to remember the sentences, which these expressions are used in, or make your 

own sentences with each one. 
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 Завдання для самостійної роботи 

 

Translate the text without a dictionary. 

Landscape Ecology is a discipline that studies how and why living 

organisms are distributed in the environment in the ways that they are. Landscape 

ecologists are especially interested in how the components of a landscape – forests, 

villages, rivers – interact. Landscape ecology draws from many other disciplines in 

the natural and physical sciences. Hydrology, community ecology, forestry, 

wildlife biology, geology and soil science are examples of fields of study that 

provide landscape ecologists important research tools or scientific insights. Scale – 

the extent of the area under study – is a very important concept in landscape 

ecology. The processes that create and maintain complex landscapes at one scale 

can be very dif- ferent from other scales. The habitat patches that define a beetle’s 

landscape are very different from the habitat patches that define a landscape in a 

large watershed or region. Landscape ecology occurs in all ecological settings on 

land, on our coasts, and in our oceans. Landscape ecology draws knowledge and 

insight from field biology and natural history, as well as cutting edge technologies 

such as satellite remote sensing and geographic information systems (GIS). 

Landscape ecologists are very interested in knowing how human activities 

change landscapes and how landscape function is altered by human activity. If we 

understand how landscape elements that humans create (such as roads, farms, 

neighborhoods) interact with natural components of our landscapes (such as 

forests, wetlands, estuaries, lakes, and rivers) we can direct future human activities 

in ways that minimize negative impacts to the environment.  

Landscape ecology is the nexus of ecology, resource management, and land 

use planning. The discipline spans a broad continuum of activities – theoretical 

ecology, mathematical modeling, field biology, experimental science, urban and 

rural land use planning, and landscape design. The knowledge our ecological 

research produces makes us better at resource management and planning. The 
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practical questions asked by land use plan- ners and resource managers provide 

direction for much of our research.  

Summarize it. 

Talking points: 

1. The definition of landscape ecology, its goals and application.  

2. The history of landscape ecology. 

3. Basic concepts in landscape ecology. 

Література: [3, с.4– 8; 5, с.14 –16]. 
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3 ПИТАННЯ ДО ІСПИТУ   

1. Екологія  як наука. 

2. Сучасна теорія та історія екології . 

3. Фундаментальні принципи екології. 

4. Біорізновид. 

5. Екологічна ніша. 

6. Інженерна екосистема. 

7. Екосистема. 

8. Типи екосистем. 

9. Дисципліни екосистем. 

10. Ландшафтна екологія. 
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4 КРИТЕРІЇ ОЦІНЮВАННЯ ЗНАНЬ СТУДЕНТІВ 

 

Об'єктивне оцінювання знань студентів у межах кредитно-модульної 

системи в умовах упровадження ідей Болонського процесу має сприяти 

підвищенню якості підготовки та конкурентоспроможності фахівців, 

стимулювати самостійну та систематичну роботу студента протягом 

навчального семестру. Досягається така об'єктивність запровадженням 

відповідних критеріїв оцінювання, тобто системи вимог до рівня знань і 

вмінь студента, які він повинен продемонструвати для підтвердження 

набутих ним компетенцій за 100-бальною шкалою (100 %). 

 Відповідно до критеріїв оцінювання знань за кредитно-модульною 

системою для студентів денної форми навчання кафедри філології та 

видавничої справи Кременчуцького національного університету імені 

Михайла Остроградського  на практичні заняття (ПЗ) відводиться 36 балів на 

семестр (36 %), а на самостійну роботу–15 балів (15 %).  

 Кількість балів (%) за виконання всіх завдань одного практичного 

заняття в повному обсязі (присутність на занятті; активність на занятті; 

підготовка до практичного заняття) оцінюється за такою формулою: кількість 

годин за семестр поділити на число 36.  

На виконання поточного тематичного контролю (тести, контрольні 

роботи)  відводиться 20 балів (20 %). На виконання семестрового контролю 

(семестрова контрольна робота, залік, іспит) відводиться ще 20 балів. 

 Підсумкова оцінка за практичні заняття виставляється щосеместрово, 

після закінчення проведення аудиторних занять з навчального курсу. 

Накопичені під час проведення різних видів аудиторних робіт оцінки 

надають правомірності такій формі атестації. 

 Критерії оцінювання мають на меті оцінювання роботи студентів за 

всіма видами аудиторної та самостійної роботи і відображають поточні 

навчальні досягнення студентів у засвоєнні програмного матеріалу 

навчальної дисципліни. 
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Методичні вказівки щодо практичних та самостійних занять з 

навчальної дисципліни «Іноземна мова» для студентів денної та заочної форм 

навчання зі спеціальності  101 – «Екологія» за освітньою програмою 

«Екологічна біотехнологія та біоенергетика» освітнього рівня «бакалавр»   

 

 

 

Укладач к.пед.н,   доц. Т. В. Дніпровська 

                  

 

  

 Відповідальний за випуск завідувач кафедри філології та видавничої справи    

К. Л. Сізова  

 

 

Підп. до др. _______________. Формат 60х84 1/16. Папір тип. Друк 

ризографія. Ум. друк. арк. _______. Наклад _______ прим. Зам. № _________. 

Безкоштовно. 

 

 

Видавничий відділ 

Кременчуцького національного університету 

імені Михайла Остроградського 

вул. Першотравнева, 20, м. Кременчук, 39600 
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ВИТЯГ 

із протоколу № ___ 

засідання науково-методичної ради ФПГіСН 

від “___”___________2018 р. 

Присутні: всі члени науково-методичної ради 

Про рекомендацію до видання   методичних вказівок щодо практичних  

та самостійних занять з навчальної дисципліни «Іноземна мова» для 

студентів денної та заочної форм навчання зі спеціальності:  101 – «Екологія» 

укладених доцентом., к.пед.н   Дніпровською Т.В. 

СЛУХАЛИ: секретаря науково-методичної ради Тур О.М. про 

рекомендацію до видання методичних вказівок щодо практичних  та 

самостійних занять з навчальної дисципліни «Іноземна мова» для студентів 

денної та заочної форм навчання зі спеціальності: 101 – «Екологія» укладених 

доцентом., к.пед.н      Дніпровською Т.В. 

УХВАЛИЛИ: рекомендувати до видання методичних вказівок щодо 

практичних  та самостійних занять з навчальної дисципліни «Іноземна мова» 

для студентів денної та заочної форм навчання зі спеціальності:  101 – 

«Екологія» укладених доцентом., к.пед.н   Дніпровською Т.В. 

 

 

 

Голова науково-методичної ради,    

доцент                О. В.  Літвінова 

 

Секретар                                             О. М. Тур 
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Рецензія 

на методичні вказівки щодо практичних  та самостійних занять з 

навчальної дисципліни «Іноземна мова» для студентів денної та заочної форм 

навчання зі спеціальності:  101 – «Екологія» укладені доцентом., к.пед.н   

Дніпровською Т.В. 

  Методичні вказівки укладено на належному науково-методичному 

рівні, побудовано на  лексичному та граматичному матеріалі, який охоплює 

нормативну граматику англійської мови і лексичний мінімум у межах 

професійної тематики. 

Метою даних методичних вказівок є набуття навичок практичної 

роботи в процесі пошуку необхідної інформації, формування необхідної 

комунікативної спроможності у сфері професійного спілкування. Методичні 

вказівки містять тексти для читання, завдання для обговорення, граматичні 

вправи, тестові завдання. Підбір матеріалів дає можливість розвивати 

навички пошукового читання для отримання необхідної інформації.  

      Методичні вказівки відповідають навчальній програмі та 

рекомендуються до видання.  

 

 

Рецензент                           доцент., к. пед. н. О. В. Кондрашова 

 

 



78 
 

ВИТЯГ 

з протоколу  засідання кафедри ФВС № 3 

від 21 жовтня  2018 р. 

  

 

Присутні: викладачі кафедри 

 

СЛУХАЛИ: інформацію доцента, к.пед.н   Дніпровську Т.В. про 

видання методичних вказівок щодо практичних  та самостійних занять з 

навчальної дисципліни «Іноземна мова» для студентів денної та заочної форм 

навчання зі спеціальності:  101 – «Екологія» укладених доцентом., к.пед.н   

Дніпровською Т.В. 

 

УХВАЛИЛИ: видати методичні вказівки щодо практичних  та 

самостійних занять з навчальної дисципліни «Іноземна мова» для студентів 

денної та заочної форм навчання зі спеціальності:  101– «Екологія» укладених 

доцентом., к.пед.н       Дніпровською Т.В. 

 

 

 

 

Зав. кафедри ФВС                                 проф. К.Л. Сізова 

 

 

 

Секретар кафедри                                                          Р.М. Кантемирова 
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