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ПЕРЕДМОВА 

 

Методичні вказівки для СРС та навчальний матеріал з англійської мови 

призначені для студентів IV курсу денної форми навчання зі спеціальностей 

«Екологія». 

Мета запропонованих методичних вказівок — розвинути навички читання, 

аналізу, перекладу текстів, а також їх переказу на матеріалі наукової літератури 

за фахом. 

Методичні вказівки складаються з 4 уроків, в яких подано відповідний 

граматичний матеріал за програмою, а також тексти, які відібрані з оригінальної 

науково-популярної та наукової літератури. 

Тексти А та В призначені для аудиторній роботи студентів: для читання, 

усного перекладу, аналізу елементів тексту, анотування та переказу; тексти С 

тематично пов’язані з текстами А та В, призначені для СРС та тематично-

письмового перекладу з подальшою перевіркою на занятті, уточненням значень 

окремих лексичних одиниць та переказу. 

Лексичні вправи призначені для вивчення та закріплення лексичного 

матеріалу кожного уроку та охоплюють лексику основних текстів. Вони можуть 

бути використані також для контролю (самоконтролю) засвоєння лексичного 

матеріалу уроку. Під час виконання лексичних вправ рекомендується не тільки 

підбирати українські або англійські еквіваленти наведених слів та 

словосполучень, але й знаходити у тексті або складати самостійні речення з 

зазначеними словами, звертаючи увагу на багатозначність слів. 

Граматичні вправи спрямовані на аналіз найскладніших граматичних явищ 

англійської мови, розвиток навичок орієнтування у граматичній структурі 

англійського речення, що сприяє вірній інтерпретації текстів, усної мови та 

матеріалів наукової літератури.  

Після вивчення даного курсу студенти повинні знати і вміти: 

 читати та перекладати науково-технічну англомовну літературу за фахом для 

отримання необхідної інформації;  

 розуміти зміст прочитаного та лексико-граматичний матеріал, наданий у 

методичних вказівках;  

 розуміти і володіти відповідними граматичними конструкціями та 

матеріалом; 

 брати участь в усному спілкуванні англійською мовою в обсязі матеріалу, 

передбаченого програмою. 
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LESSON  I 

 

TEXT A         Environmental Science Careers 

Careers in Environmental Science are so varied it is difficult to consider them as one 

category. You could end up working from home most of the time or traveling around 

the world on an annual basis. You could be doing desk work, field work, or some 

combination thereof. Your focus could be mathematical, physical, or written. Of 

course the majority careers in Environmental Science are some blend in-between. 

Those engaged in Environmental Policy, Planning, and Management usually work for 

a local government and are likely to be engaged in a lot of research intensive work. 

Environmental Lawyers may be able to get out of the office to the courtroom, or, 

again, have intensive desk jobs. 

Wildlife Managers, Zoologists, and Horticulturists are often thought to have positions 

which keep them working in a mix of indoors and out, but generally in one location. 

Oceanographers and Meteorologists could spend their entire careers in the safety of a 

laboratory working upper level computer models, or much of their time at sea, 

studying the weather. Microbiologists, Soil and Plant Scientists, and Ecologists could 

work in remediation efforts, for sanitation companies, in manufacturing, at a 

university, for many private companies, law firms, not-for-profit groups, or 

government agencies such as the Environmental Protection Agency, the National 

Park Service, or the  State Geological Survey. 

Knowing what is available to you professionally is half the battle when choosing a 

career. Finding something you enjoy doing within the broad scope of Environmental 

Science shouldn't be terribly difficult when there are so many options. Environmental 

Consultants may have the best of many worlds, setting their own schedules, seeking 

clients that need their particular form of expertise, and setting their own blend of 

ideal field work and intellectual work schedule. Find what you enjoy doing, and it 

shouldn't be “work”, but a career. 

Environmental scientists are problem solvers. They research environmental and 

health problems to determine their causes and come up with solutions. They 

investigate issues like mysterious deformations in frogs, unexplained cancer 

occurrences in a neighborhood, or disease in the former asbestos mining towns. 

Environmental scientists conduct research to identify the causes of these types of 

problems, and how to minimize or eliminate them. They also conduct theoretical 

research that increases our understanding of how the natural world works. They use 

what they learn to make recommendations and develop strategies for managing 

environmental problems. 
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Environmental science is a holistic and multidisciplinary field that integrates the 

biological, physical, and earth sciences. Its goal is to understand how earth works and 

how it supports life. It also aims to identify, control, and prevent disruption to its 

systems and species caused by human activity. 

Environmental scientists use their knowledge of earth's systems to protect the 

environment and human health. They do this by cleaning up contaminated areas, 

making policy recommendations, or working with industry to reduce pollution and 

waste. They may also investigate the source of an environmental or health problem, 

and devise strategies to combat it. 

 

TEXT B    What Does an Environmental Scientist Do? 

Environmental scientists conduct research to identify, control, or eliminate sources of 

pollutants or hazards affecting the environment or public health. Their research 

generally involves determining data collection methods; collecting and analyzing air, 

water, and soil samples; analyzing environmental data gathered by others; and 

analyzing for correlations to human activity. They also need to prepare reports and 

presentations that explain their findings. 

Environmental scientists also develop plans to prevent, control, or fix environmental 

problems like air pollution. They may also advise government officials that make 

policy, and businesses that need to follow regulations or improve their practices. 

Some conduct environmental inspections of businesses. Many assess the potential 

effects of development projects to prevent creating new problems. 

Some environmental scientists and specialists focus on environmental issues, while 

others focus on issues relating to human health. Either way, they work on critical 

issues, solving some of the most important problems of our day. 

Where Does an Environmental Scientist Work? 

Most environmental scientists work for  state, or local governments, where they 

conduct research, advise on policy, and verify that businesses are following 

regulations.  

Environmental scientists work in offices and laboratories. While some may gather 

data and monitor conditions in the field, this is more likely to be done by technicians. 

Those who do work in the field may find it demanding, and work in all kinds of 

weather. Travel to client sites or conferences may be required. Most environmental 

scientists work full time. They may work long or irregular hous in the field.  

Environmental scientists work in applied fields and interdisciplinary settings 

analyzing the effects that humans have on our environment and the plants and 

animals that populate it. From agriculture to healthcare to industry, environmental 
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scientists teach, research, and work in business to help humans understand our work. 

While tasks do vary significantly from job to job, the scope of an environmental 

scientist job is listed below: 

Develop research methods and systems that are best fit for the chemicals and 

environment that are being researched 

Use observations, samples, and specimens to collect data 

Review current scientific literature on an ongoing basis to stay abreast of 

developments in the field 

Record and store observations, samples and specimens in the lab and in fieldwork 

Develop systems to better analyze data 

Present research findings to internal and external stakeholders through a variety of 

media channels 

Communicate with senior scientists and administrators through formal and informal 

reports 

 

TEXT C  How Do I Get an Environmental Science Degree? 

Environmental scientists often begin their careers as environmental technicians or 

research assistants. These professionals can work their way up to supervisory 

positions over time. Eventually, they may be promoted to program management or 

research positions. Other environmental scientists and specialists leave the private 

sector to teach or conduct research as faculty members in academia. Graduate study 

is often required for advancement, as well as academic positions. 

Most entry-level jobs require a bachelor's degree in environmental science or related 

field such as microbiology, chemistry, physics, geosciences, or engineering. Students 

enrolled in environmental science programs study the sciences broadly, taking 

courses in biology, chemistry, geology, and physics. They may take more specialized 

courses in hydrology and waste management as well. Social sciences courses in 

environmental policy, geography, and public administration are also beneficial for 

learning about the political and human aspects of the field. Hands-on experience or 

coursework in computer modeling, data analysis, and geographic information systems 

is highly desirable. 

 

Master's degrees may sometimes be required for advancement. Environmental 

scientists aspiring to academic careers will need a doctoral degrees. Those pursuing 

advanced degrees may do well to major in a specific natural science such as 
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chemistry, biology, physics, or geology, rather than a broader environmental science 

degree. 

 What do environmental science degrees cover? 

Very much an ‘interdisciplinary’ subject, environmental science degrees challenge 

students to combine skills and knowledge from a variety of different fields. This 

could mean exploring aspects of biology, chemistry, physics, geography, Earth and 

marine sciences, and also social sciences. The idea is to combine multiple 

perspectives and data sources, to build up a fuller understanding of natural and 

human environments. 

Fieldwork is an important part of most environmental science degrees, which often 

include trips to a variety of different countries and world regions, giving those who 

study environmental science the opportunity to experience different habitats, 

climates, land formations and societies. You can also expect to spend a fair amount of 

time in the lab, learning how to carry out different types of tests and analysis. In 

addition, students often undertake voluntary work in an environment-related role, 

which provides valuable experience to prepare them for future environmental science 

careers. 

Entry requirements for environmental science degrees 

As is true of all subjects, entry requirements will vary between different institutions. 

However, those applying for an undergraduate (bachelor’s) degree in environmental 

science can expect to be asked for a diploma of secondary education, including good 

grades in at least one of the following related subjects: biology, chemistry, 

economics, geography, geology, mathematics or physics. At master’s level, you’ll 

need to have completed a relevant bachelor’s degree, either in environmental sciences 

or in one of the subjects mentioned above. Some universities may require applicants 

to attend a face-to-face interview, and/or to sit an entrance exam, often dLepending 

on national norms 

. Course structure and assessment methods 

Environmental science degrees usually last for three or four years at bachelor’s level 

and one or two years for a master’s qualification. The initial stage of your studies will 

include compulsory core modules, which aim to give you a general understanding of 

environmental science and introduce you to some of the main principles. The 

following stages will typically allow students to choose options from a selection of 

possible course modules, allowing for growing specialization in one or more 

environmental science topics. Towards the end of your program, you are likely to 

have the opportunity to carry out your own research on a topic of your choice. 

Assessment methods include essays, written discussions, exams, problem sheets, 

laboratory reports, field exercises, field notebooks and seminar presentations. 
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                        Exercise 1. Answer the following questions: 

 

1.Are careers in environmental science varied? 

2.What kinds of researches do environmental scientists conduct? 

3.Is environmental science a holistic and multidisciplinary field?  

4.What aims do environmental scientists focus on? 

5.What do environmental science degrees cover? 

6.How many years do environmental science degrees last at bachelor’s level and for a 

master’s qualification? 

                2.Exercise 2.Translate the following word combinations: 

 

A desk work, a field work, to be engaged in, not-for-profit groups, half the battle, 

policy recommendations, government officials, a bachelor’ degree, a master’ degree, 

a doctoral degree. 
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LESSON II 

TEXT A    What is environmental management 

A diverse set of activities 

Environmental management is not easy to define. As Barrow (2005) has 

acknowledged, it can refer to a goal or vision, to attempts to steer a process, to the 

application of a set of tools, to a philosophical exercise seeking to establish new 

perspectives towards the environment and human societies, and to much more 

besides. Environmental managers are a diverse group of people including academics, 

policy-makers, non-governmental organisation (NGO) workers, company employees, 

civil servants and a wide range of individuals or groups who make decisions about 

the use of natural resources (such as fishers, farmers and pastoralists). Indeed, 

environmental management involves all people to some extent because all human 

activities ultimately have some sort of environmental impact. However, some 

individuals are more directly involved with resource use, and some special interest 

groups are particularly concerned with resource exploitation and with issues related 

to pollution. Environmental management therefore involves many stakeholders and 

requires a multidisciplinary perspective. It involves many spatial scales, ranging from 

the local to the global. It also involves many, diverse goals, including the desires to 

control the direction and pace of development, to optimise resource use, to minimise 

environmental degradation and to avoid environmental disaster. Environmental 

management may be practised by individuals and groups holding conflicting - and 

even directly opposing - views, as may be the case when environmental managers 

employed by large multinational corporations come into conflict with environmental 

managers representing voluntary organisations. 

 

A focus on decision-making 

In general, however, environmental management is concerned with the understanding 

of the structure and function of the earth system, as well as of the ways in which 

humans relate to their environment. Environmental management is therefore 

concerned with the description and monitoring of environmental changes, with 

predicting future changes and with attempts to maximise human benefit and to 

minimise environmental degradation due to human activities. Yet, characteristically, 

environmental management is about decision-making - and it is especially concerned 

with the process of decision-making in relation to the use of natural resources, the 

pollution of habitats and the modification of ecosystems. Fundamentally, then, 

environmental management is a political activity because those decisions - about 

resources, pollution and ecosystems - are never neutral or objective; on the contrary, 

they are value laden and they reflect the exercise of power by particular groups over 
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others. Moreover, in general, it is naïve to conceive of environmental management as 

being about simply 'the management of the environment' in the sense of humans 

manipulating and controlling the components and processes of the earth system. Of 

course, humans do exert such influences on the earth system; but it is a fallacy to 

think that humans 'manage', for instance, populations of humpback whales. Instead, it 

is more accurate to suggest that humans may be able to make some progress towards 

managing human impacts on humpback whales. Ultimately, then, environmental 

management is more concerned with the management of human activities and their 

impacts than with the management of the natural environment . 

 

Influencing the course of development 

Nevertheless, some types of activity are common to environmental managers. 

Environmental managers attempt deliberately to steer the process of development in 

order to take advantage of opportunities; they attempt to ensure that critical 

environmental limits are not exceeded; they work to reduce and mitigate 

environmental issues; and they are concerned with increasing the adaptability and 

resilience of human societies in the face of environmental change, variability, 

unpredictability and hazards. From this point of view, environmental management 

may be defined as the system that anticipates and avoids, or solves, environmental 

and resource conservation issues. From another point of view, environmental 

management may be defined as a process concerned with human-environment 

interactions which seeks to identify: 

what are environmentally desirable outcomes 

what are the physical, economic, social, cultural, political and technological 

constraints to achieving those outcomes 

what are the most feasible options for achieving those outcomes 

Indeed, in many parts of the world (and arguably worldwide), environmental 

management is intimately linked with pressing issues of justice and even of survival. 

A further definition might suggest that environmental management is concerned with 

meeting and improving provision for human needs and demands on a sustainable 

basis with minimal damage to natural habitats and ecosystems. Thus the concept of 

environmental management is closely related to another important (and problematic) 

concept: that of sustainable development. 

  TEXT B                         Socioecological Systems 

SESs’ Management 

Environmental management is another field of research and practice integral to any 

discourse on knowledge and social learning for environmental policy and decision 
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making. A simple definition of environmental management states that it consists of 

“actual decisions and action concerning policy and practice regarding how resources 

and the environment are appraised protected, allocated, developed, used, 

rehabilitated, remediated, and restored.” Much of current environmental management 

focuses on the integration of social and ecological systems, as our understanding of 

environmental issues has evolved. In this context, environmental decision making has 

to address both the complexity of ecological systems and the complexity of 

interdependent human organizational and institutional systems. Several scholars have 

set a profound and necessary precedent with their work, explicitly integrating the 

study of natural resources with human organizations and institutions to focus research 

and intervention on integrated SESs. In recent decades, efforts to address some of the 

paradoxes in resource and environmental management have required an evolution in 

thinking about environmental science and decision making. The result has been a 

shift from reductionism, command and control science and management, to a more 

integrated, adaptive, systems-based approach. Integral to this more systemic approach 

to environmental decision making has been the incorporation of an emerging body of 

theory often referred to as complex systems theory. 

Complex systems theory has offered a more sophisticated understanding of the 

structure and dynamics of both social and ecological systems than the relevant 

‘traditional’ scientific disciplines. Even this integrated, systemic view of SESs does 

not explicitly acknowledge the complexity of the process of social learning for 

decision making within SESs. The integration of planning and governance theory 

with complex and critical systems thinking, as well as with social learning, points to 

new opportunities in the study of environmental decision making. 

Attempts to extend insights from the field of social learning to the practice and study 

of resource and environmental management have also contributed to the discourse on 

social learning for environmental planning and decision making; for example, how 

public participation in environmental assessment processes provides opportunities for 

social learning. 

Works in the field of environmental management have highlighted the importance of 

integrating social and ecological systems, highlighting the importance of social 

learning for the purposes of environmental decision making. 

 

Governance is another main field of practice in which the linkage among knowledge, 

learning, and intervention in the context of environmental decision making is 

prevalent. Governance focuses directly on the political side of the decision making. 

There are several definitions of governance; however, all of these speak to a 

conception of political economy, and more generally decision making and knowledge 

for intervention, that is more broad-based, flexible, and evolving than traditional 

models of public decision making through government intervention.Complex systems 
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approaches could provide, and are already providing, governance stakeholders with 

philosophical and methodological underpinnings and practical heuristics to look 

critically at the interface of learning and intervention. The governance literature 

highlights the importance of politics and pluralism in decision making. 

 

 

TEXT C   International framework for  Environmental Solutions 

Environmental management is still a young profession. Its first challenge, during the 

middle part of the 20th century, was to deal with impacts that were obvious to the eye 

and serious enough to demand urgent action. The immediate focus was on what we 

now call point-source pollution, often originating from heavy industry. But it was 

also necessary to deal with problems such as the destructive London smog, the 

release of untreated sewage into inland waterways, and the uncontrolled dumping of 

chemical wastes. 

Successes in dealing with these problems were undeniable. However, more dilute or 

dispersed waste streams came into sharper focus once the major point sources were 

under control, and there was a gradual realization that polluters also included average 

citizens driving their cars or farmers spraying their fields. There was a realization that 

many of the early, and costly, “solutions” simply moved pollutants from one 

environmental compartment to another, and the work had to begin all over again. In 

fact, economic concerns quickly came to the fore. Cost-effectiveness fell rapidly 

when it came to addressing the more dilute or dispersed streams. Where the polluter 

could not pay but had political muscle, exemptions to environmental regulations were 

often made and pollution continued unabated. 

Conventional waste treatment solutions soon hit the steep part of the curve of 

diminishing returns and the search began for more sophisticated approaches based on 

other concepts, and also involving other actors. There was more emphasis on 

changing polluting practices, on partnerships and on incentive-based approaches to 

supplement the existing arsenal of point-source regulations and standards. 

The scope of the problems was also found to be broader than had been expected. 

Pollution does not respect frontiers, and emissions released in one country often 

impact its neighbors or, in some cases, the entire planet. Transboundary problems 

such as long-range air pollution and the still-current practice of exporting wastes to 

other countries began to feature in our daily news. 

Additional control programs were proposed, rooted in a more life-cycle view of 

materials and products and in a consensus that it is more efficient to tackle the driving 

forces of a problem than to deal with the final impacts. There was more talk about 

“preventive” or “upstream” action, where the key actors are often mainstream 
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business or development professionals but may also be ordinary citizens in the form 

of consumers. Given that many of the driving forces have their origins in globalized 

trade and consumption patterns, trade measures became a more visible part of 

environmental policy. 

As the costs of environmental programs increased it became necessary to reconsider 

the objectives. Is zero pollution a realistic goal? We had long been accustomed to 

avoid this question, sheltering behind the convenient standards promulgated by 

government authorities. These, however, deal principally with the environmental 

quality endpoints and so gave little guidance when work started on the upstream 

driving forces. Additional management criteria, objectives and goals were needed to 

guide the future programs under construction. Cost-benefit calculations became an 

integral part of environmental policy. 

 

The environmental professional thus became increasingly confronted by competing 

or even conflicting environmental objectives, made even more complicated by the 

multifunctional character of the ultimate goal, sustainable development. Here, global 

guidance was sadly lacking; our objectives have evolved faster than the development 

of new methodologies and policies. Even nearly 15 years after the Earth Summit in 

Rio de Janeiro there are still few guidelines on how to reconcile environmental 

quality with economic performance and social welfare. The internationally agreed on 

Millennium Development Goals, the multiple objectives of the World Summit on 

Sustainable Development (WSSD) in Johannesburg 2002, and even the 

comprehensive Agenda 21 all suggest useful goals. But they deal with lists of single 

issues and give no hint of how these can be integrated during the implementation 

process. We found ourselves, quite suddenly, with a host of goals and a full toolbox, 

but with no guidance manual to tell us how to put them all together in a coherent 

manner. 

Innovative solution frameworks tried to fill the void. Holistic models based on life-

cycle material-flow concepts seemed to offer the necessary framework within which 

individual solutions could be applied. Rather than focus on problems per se, the new 

approaches would deal with the driving forces. Instead of dealing with waste disposal 

issues, there would be an attempt to optimize global resource flows in line with the 

capacity of the planet's ability to provide. There was much excitement at the prospect 

of these holistic approaches finally providing the global solution called for by the 

doomsday reports. 

The search for more effective approaches did not necessarily obviate the need for 

simple emission standards and prescriptive regulations. Their relatively limited field 

of application was counterbalanced by their relative simplicity of operation. They 

have also remained in service for other reasons. The new alternative approaches were 

not well understood by established experts and environmental officials, many of 
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whom lacked experience and contacts in the mainstream sectors where the new 

instruments are applied. The fact that traditional solutions are strongly technology-

based while the newer approaches look for organizational and management solutions 

is also an important factor. 

At this stage in the new century the environmental professional is indeed still only 

“half-way to the future” (Tellus Institute 2002), selecting from a host of 

methodologies and tools, placing them in one or other of a variety of competing 

holistic frameworks, and often proceeding with inadequate data. Solutions must solve 

today's problems at the local level but must also make sense in a larger international 

framework that considers future generations and global issues as well.  

 

                Exercise1. Answer the following questions: 

 

1.What is environmental management? 

2.Does it involve many diverse goals? 

3.Does environmental management require the integration of social and ecological 

systems? 

4.Is environmental management an old profession? 

5.Is the pollution a transboundary problem? 

6.Is zero pollution a realistic goal? 

 

                Exercise 2.Translate the following word combinations: 

 

a transboundary problem, zero pollution, decision making, a set of tools, due to, to be 

concerned with, from this point of view, sustainable development, undeniable 

success, prescriptive regulations. 
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LESSON III 

Text  A    Sustaining life on earth system through clean air, pure water, and fertile 

soil 

Sustaining life on earth is one of the biggest problems we are facing right now that is 

linked to three sustainability pillars: environment, social, economic. Living in 

harmony with nature requires an understanding of the concept of a sustainable 

community and accessibility to clean air, pure water, and fertile soil. Despite our 

technological and scientific advances, we are dependent on this life support system. 

Clean air refers to the degree to which air is clean enough for living organisms to 

remain healthy. Good water quality describes the conditions of water including 

biological, chemical, and physical characteristics that are suitable for use for a 

particular purpose . Another important element of environment is soil fertility that 

refers to the ability of a soil to sustain plant growth and provide shelter to organisms. 

Changes to these environmental elements will disturb the balance of our ecosystem . 

Polluted air, contaminated water supply, and infertile soil pose serious risks to 

humans and the environment, and as a result of these changes, we are now facing big 

challenges in achieving the Millennium Development Goals (MDGs). Proactive 

strategies to prevent and mitigate these problems from getting more severe are 

required in order to adapt on how to manage and sustain human life on earth. Issues 

of global warming, water availability, and soil degradation are not only visible in 

rural areas but also include urban areas as well that affected anthropogenic activities. 

To overcome this issue, proper and holistic management of the ecosystem needs to be 

embraced. 

The aim of this special issue is to provide and share new scientific insights on 

impacts of climate change, water pollution, and soil degradation on resources and 

ecosystem. This Special Issue aims to foster applied research on diverse topics 

associated with adaptation and mitigation toward clean air, pure water, and fertile 

soil. Furthermore, it is aimed at providing and recommending relevant policy-making 

decisions and seeking knowledge for addressing environmental destruction issues 

toward sustaining life on earth system . Climate resilience and adaptation strategies, 

improvement of existing water management practices, and sustainable land 

transformation could help improve our environment for present and future use. These 

efforts can directly furnish to develop or slow down the impacts of environmental 

degradation and human health damage. Adaptation strategies and measures can be 

classified  into: 

1. Planning and applying new investments such as reservoirs, irrigation systems, 

capacity expansions, levees, water supply, wastewater treatments, and ecosystem 

restoration.  

2.Monitoring and regulation practices of existing systems to accommodate new 

conditions (ecology, pollution control, climate change, population growth).  
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3.Maintaining existing systems such as dams, barrages, irrigation systems, canals, 

pumps, rivers, and wetlands. 

4.Making modifications to water users (rainwater harvesting, water conservation, 

pricing, regulation, legislation, basin planning, funding for ecosystem services, 

stakeholder participation, consumer education, and awareness). 

5.Introducing new green technologies such as desalination, biotechnology, drip 

irrigation, wastewater reuse, recycling, and solar panels. In this context, the objective 

of this Special Issue is to publish high-quality manuscripts that highlight and focus on 

practical and theoretical and understanding on sustainable practices for clean air, pure 

water, and fertile soil.  

 

Text  B    Studying Environmental Science: What is it like and where can it take you?                    

 

 

Environmental science is an interdisciplinary subject, so it will involve studying 

elements of biology, chemistry, physics, geography and social sciences; this can be a 

challenge as each of these fields requires different skills and knowledge. However, by 

combining an understanding of all of these areas, students are better able to study the 

environment from an integrated perspective. 

 

Fieldwork is a key part of studying environmental science. How far you travel for 

fieldwork is related to your areas of interest – it could involve travelling to different 

countries to experience a range of habitats and climates or it could be focussing on a 

particular ecosystem and involve a significant amount of work in a single location. 

 

Laboratory work is also a core element of studying environmental science – as part of 

the degree, you will learn how to test analyse different samples and interpret the 

results. 

 

It is also common to do work placements or voluntary work as part of the degree; the 

environmental sector is extremely competitive, and work experience develops 

valuable skills which are invaluable when job hunting. 

What do you study in environmental science? 

As mentioned above, environmental science is interdisciplinary, so topics will draw 

on different fields to develop understanding. 
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Core elements of most courses include atmospheric sciences, ecology, environmental 

chemistry and geosciences. 

Atmospheric sciences involves studying the atmosphere, typically covering the 

chemistry and physics of the atmosphere, and the impact changes can have on 

ecosystems all over the world. You may also study meteorology. 

Ecology focuses on how organisms interact with the environment and each other. 

This can connect to social sciences as well as biology. Environmental chemistry 

centres around the impact humans have on the environment and how contamination 

happens, what its effects are and how it can be prevented. 

Geoscience is a very broad field, but focuses on the earth’s natural processes; in 

environmental science, this will involve learning more about the earth to ensure you 

have a good scientific basis for understanding environmental changes. 

Environmental science is a degree with excellent career prospects, as well as 

opportunities for further study – around a fifth of students go on to postgraduate 

study or research. This may also be necessary if you wish to pursue a career in law or 

graduate education. 

Working as an environmental scientist or in a career directly related to the field may 

require further study, as their person specifications often require a high degree of 

specialisation. More information about top careers in environmental science can be 

found here. 

However, due to the interdisciplinary nature of the degree, and the range of 

transferable skills you develop, there is a wide range of career opportunities outside 

the environmental science field. Common routes for environmental science graduates 

include resource management, environmental advocacy, teaching and planning and 

development. These careers allow you to utilize the skills you have developed, but 

definitely allow you to engage with immediate real-world problems, rather than 

researching in a laboratory 

Jobs in the environmental sector are typically very competitive and can require 

specialised study and significant work experience. However, the sector is growing 

rapidly, and there are a number of careers, such as environmental engineer or scientist 

where demand is extremely high. Moreover, as the impact of environmental issues 

such as plastic waste are studied further, the demand for graduates who are able to 

support sustainability targets is likely to increase. 

 

Moreover, many countries are likely to need to undergo major infrastructure upgrades 

in the next decade, and environmental considerations will be a major concern. 
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New graduates are likely to have good career opportunities but will likely join 

companies in more junior roles in order to be trained up, as many careers have very 

specific knowledge and skill requirements. This means that starting salaries may be 

relatively low, but there will be good opportunities to progress and earn more in the 

future. One of the things people are often keen to know is whether they ‘need’ a 

degree in environmental science to start a career in the environmental sector. This 

may be because they already have a degree or because they’ve started a degree in 

another subject but have developed an interest in environmental science. 

Firstly, it is important to note that many careers in the sector require further study, so 

it may be possible to pursue a postgraduate qualification in environmental science 

without an undergraduate degree in the subject. So if your degree isn’t in 

environmental science but you want to work in the field, there are still options 

available. 

Secondly, an environmental science degree is only advantageous if you want to work 

in a scientific role. There are many jobs in the green sector which do not require a 

science background and are accessible to any graduate, with the right volunteer work 

and enthusiasm. 

So if you are in the process of selecting a degree, are keen to study a scientific subject 

and committed to working in the green sector then an environmental science degree 

might be the best choice for you. However, it is not the only route into the field: so if 

you are passionate about the environment and happy to do volunteer work and 

potentially further study, then you may not need an environmental science degree. 

 

Text  C     Environmental Management Systems 

What is an EMS? 

An Environmental Management System (EMS) is a framework that helps an 

organization achieve its environmental goals through consistent review, evaluation, 

and improvement of its environmental performance. The assumption is that this 

consistent review and evaluation will identify opportunities for improving and 

implementing the environmental performance of the organization. The EMS itself 

does not dictate a level of environmental performance that must be achieved; each 

organization's EMS is tailored to the its own individual objectives and targets. 

Basic EMS 

An EMS helps an organization address its regulatory demands in a systematic and 

cost-effective manner. This proactive approach can help reduce the risk of non-

compliance and improve health and safety practices for employees and the public. An 

EMS can also help address non-regulated issues, such as energy conservation, and 
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can promote stronger operational control and employee stewardship. Basic Elements 

of an EMS include the following: 

Reviewing the organization's environmental goals; 

Analyzing its environmental impacts and legal requirements; 

Setting environmental objectives and targets to reduce environmental impacts and 

comply with legal requirements; 

Establishing programs to meet these objectives and targets; 

Monitoring and measuring progress in achieving the objectives; 

Ensuring employees' environmental awareness and competence; and, 

Reviewing progress of the EMS and making improvements. 

 

An EMS encourages an organization to continuously improve its environmental 

performance. The system follows a repeating cycle (see figure 1). The organization 

first commits to an environmental policy, then uses its policy as a basis for 

establishing a plan, which sets objectives and targets for improving environmental 

performance. The next step is implementation. After that, the organization evaluates 

its environmental performance to see whether the objectives and targets are being 

met. If targets are not being met, corrective action is taken. The results of this 

evaluation are then reviewed by top management to see if the EMS is working. 

Management revisits the environmental policy and sets new targets in a revised plan. 

The company then implements the revised plan. The cycle repeats, and continuous 

improvement occurs. 

 

The most commonly used framework for an EMS is the one developed by the 

International Organization for Standardization (ISO) for the ISO 14001 standard 

EXIT. Established in 1996, this framework is the official international standard for an 

EMS which is based on the Plan-Do-Check-Act methodology. The five main stages 

of an EMS, as defined by the ISO 14001 standard EXIT, are described below: 

1. Commitment and Policy - Top management commits to environmental 

improvement and establishes the organization's environmental policy. The policy is 

the foundation of the EMS. 

2. Planning - An organization first identifies environmental aspects of its operations. 

Environmental aspects are those items, such as air pollutants or hazardous waste, that 

can have negative impacts on people and/or the environment. An organization then 

determines which aspects are significant by choosing criteria considered most 

important by the organization. For example, an organization may choose worker 
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health and safety, environmental compliance, and cost as its criteria. Once significant 

environmental aspects are determined, an organization sets objectives and targets. An 

objective is an overall environmental goal (e.g., minimize use of chemical X). A 

target is a detailed, quantified requirement that arises from the objectives (e.g., reduce 

use of chemical X by 25% by September 1998). The final part of the planning stage is 

devising an action plan for meeting the targets. This includes designating 

responsibilities, establishing a schedule, and outlining clearly defined steps to meet 

the targets. 

3. Implementation - An organization follows through with the action plan using the 

necessary resources (human, financial, etc.). An important component is employee 

training and awareness for all employees. Other steps in the implementation stage 

include documentation, following operating procedures, and setting up internal and 

external communication lines. 

4. Evaluation - A company monitors its operations to evaluate whether targets are 

being met. If not, the company takes corrective action. 

5. Review - Top management reviews the results of the evaluation to see if the EMS 

is working. Management determines whether the original environmental policy is 

consistent with the organization's values. The plan is then revised to optimize the 

effectiveness of the EMS. The review stage creates a loop of continuous 

improvement for a company 

   

               Exercise 1. Answer the following questions: 

 

1.What does the term “sustaining life” mean? 

2.Can you classify adaptation strategies and measures? 

3.Why do we need to study the environment from an integrated perspective? 

4.What is an EMS? 

5.How can it help an organization? 

6.What are basic elements of an EMS? 

 

               Exercise 2.Translate the following word combinations: 

 

To be linked to, to be dependent on, to sustain plant growth, water availability, to 

overcome the issue, wastewater reuse areas of interest, a single location, a core 

element, environmental performance, in a cost-effective manner. 
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LESSON  IV 

Text  A     Environmental Pollution 

Environmental pollution is one of the most serious problems facing humanity and 

other life forms on our planet today. Environmental pollution is defined as “the 

contamination of the physical and biological components of the earth/atmosphere 

system to such an extent that normal environmental processes are adversely 

affected.” Pollutants can be naturally occurring substances or energies, but they are 

considered contaminants when in excess of natural levels. Any use of natural 

resources at a rate higher than nature’s capacity to restore itself can result in pollution 

of air, water, and land.  

 Pollution Science 

Environmental pollution is the unfavorable alteration of our surroundings, wholly or 

largely as a byproduct of man’s actions, through direct or indirect effects of the 

changes in the energy pattern, radiation levels, and chemical and physical constitution 

and abundance of organisms. Environmental pollution is a global problem and is 

common to both developed as well as developing countries, which attracts the 

attention of human beings for its severe long-term consequences. The decline in 

environmental quality as a consequence of pollution is evidenced by loss of 

vegetation, biological diversity, excessive amounts of harmful chemicals in the 

ambient atmosphere and in food grains, and growing risks of environmental accidents 

and threats to life support systems. Pollution is viewed from different angles by 

different people but is commonly agreed to be the outcome of urban-industrial and 

technological revolution and rapacious and speedy exploitation of natural resources, 

increased rate of exchange of matter and energy, and ever-increasing industrial 

wastes, urban effluents, and consumer goods. Holdgate  defined environmental 

pollution as the introduction by man, into the environment, of substances or energy 

liable to cause interference with legitimate uses of environment. Singh (1991) has 

defined pollution in a very simple manner, i.e., “Disequilibrium condition from 

equilibrium condition in any system.” This definition may be applied to all types of 

pollution ranging from physical to economic, political, social, and religious. Over the 

past couple of decades, various sources of pollution were identified that altered the 

composition of water, air, and soil of the environment. The substances that cause 

pollution are known as pollutants. A pollutant can be any chemical (toxic metal, 

radionuclides, organophosphorus compounds, gases) or geochemical substance (dust, 

sediment), biological organism or product, or physical substance (heat, radiation, 

sound wave) that is released intentionally or inadvertently by man into the 

environment with actual or potential adverse, harmful, unpleasant, or inconvenient 

effects. Such undesirable effects may be direct (affecting man) or indirect, being 

mediated via resource organisms or climate change. Depending on the nature of 
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pollutants and also subsequent pollution of environmental components, the pollution 

may be categorized as follows: 

1.Air Pollution 

2.Water Pollution 

3.Soil/Land Pollution 

4.Noise Pollution 

5.Radioactive Pollution 

6.Thermal Pollution 

Among these types of pollution, air pollution is the main type threatening the 

environment, humans, plants, animals, and all living organisms. 

 

Text  B  Microbial Bioremediation 

Environmental pollution is the buildup and accumulation of toxic heavy metals in the 

air, water, and land that reduce the ability of the contaminated sites to support life. 

The rise in human population density and anthropogenic activity has led to 

degradation of the Earth’s surface through misuse of environmental resources and 

improper disposal of wastes. In addition, the advancements in science and technology 

as well as the increase in industry have led to an increase in the dumping of wastes, 

ranging from raw sewage to nuclear waste, into the environment, which poses a 

serious problem for the survival of humanity. The conventional methods of waste 

disposables such as digging hole and dumping wastes, heat incineration, and 

chemical decomposition of contaminants were found to be more complex, 

uneconomical, and also lack public acceptance . Microbial bioremediation is an 

alternative, cost-effective and eco-friendly technology that provides sustainable ways 

to clean up contaminated environments. Recently, wide variety of organisms such as  

bacteria, fungi, algae, and plants with efficient bioremediating properties were 

successfully employed for efficient removal of toxicants from the polluted 

environments . 

The microbial bioremediation process mainly depends on the biodegradation of 

pollutants by the enzymatic activity of microbial enzymes, which leads to the 

bioconversion of toxic pollutants to nontoxic or less toxic substances. The use of 

indigenous microbes for bioremediation is highly advantageous, because their growth 

is highly influenced by pH, temperature, oxygen, soil structure, moisture, and 

appropriate level of nutrients, poor bioavailability of contaminants and presence of 

other toxic compounds, which limit the use of other exogenous organisms for the 

treatment of polluted sites . Traditional culture-based approaches have resulted in 

identification, biochemical and genetic characterization of superior metal-resistant 
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and/or -accumulating or -transforming microorganisms. Molecular approaches have 

also provided insight into the microbial interaction with toxic heavy metals, which 

revealed that interaction of microbes with toxic metals is preferential for potential 

treatment of polluted sites . The molecular approaches involving 16S rRNA gene-

based identification of microbes and analysis of genes involved n bioremediation 

provide in-depth knowledge of microbes involved in bioremediation as well as their 

functional capabilities in remediating the polluted environment. The culture-based 

techniques have provided only limited information about the indigenous microbial 

diversity in contaminated sites. The detection and enumeration of microbial diversity 

by using conventional 16S rDNA gene cloning and sequencing represent only the 

predominant bacteria phyla prevailing in the contaminated sites. The success of 

bioremediation failed for reasons such as lack of information on the bacterial species 

prevailing in the contaminated sites; lack of understanding of the metabolic 

capabilities, especially the factors controlling the growth and activity of 

microorganisms in the contaminated environment; and lack of understanding of how 

indigenous microbial communities respond to changes in environmental conditions . 

Microorganisms exist on every part of our planet and contribute to its geochemistry, 

the cycling of elements, and the breakdown of wastes. This ability of microorganisms 

relies on their huge genetic and metabolic diversity, which affords great potential for 

their application toward biotechnological purposes. Due to limitations associated with 

existing culturable techniques, a new approach known as “metagenomics” has 

emerged to explorethe genetic resource of both culturable and unculturable 

microorganisms from any environment . A metagenome represents a mixture of 

microbial genomes extracted directly from an environmental sample. The 

metagenomic approach circumvents the isolation and cultivation of individual 

microorganisms, and the metagenomic DNA extracted directly from the environment 

is used to identify the genes involved in bioremediation. Prior to screening desired 

gene of interest, the environmental sample is subjected to enrichment procedure 

inorder to increase the abundance ratio of microbes with desired function. The 

enriched culture is then used for further metagenome screening procedure to identify 

genes based on their function . With the recent development of efficient cloning 

vectors such as bacterial artificial chromosomes (BACs) and cosmids, together with 

improved DNA isolation techniques and robust high-throughput screening 

methodologies, it is now possible to identify and express large fragments of DNA and 

subsequently screen large clone libraries using a functional-based approach . The 

present chapter reviews the metagenomic-based strategies for bioremediation of 

contaminated sites that will provide new perspectives on environmental pollution. 

 

Text  C  Genetic Strategies for Advancing Phytoremediation Potential in Plants 
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Environmental pollution is one the major problems that affects biodiversity, 

ecosystems, and human health worldwide by contaminating soil and water. This issue 

cannot be resolved through conventional tools and traditional strategies. The in-depth 

understanding of biotechnological interventions with the prospect to upgrade the 

phytoremediation potential needs to be elucidated. Plants deploy multiple 

physiological, biochemical, and molecular mechanisms to counter the deleterious 

effects of environmental pollutants. Phytoremediation, the use of plants for 

environmental restoration, exploits naturally occurring uptake capabilities of plant 

root systems, together with the translocation, bioaccumulation, or detoxifying 

abilities to clean up the surrounding environments. Phytoremediation is a cost-

effective, environmentally friendly, nonintrusive, and affordable technological 

solution used to extract or remove inactive metals and metal pollutants from 

contaminated soil and water. Recent technological development of molecular 

genetics and transgenic approaches has significantly increased the understanding of 

mechanisms of phytoremediation and recent results including the overexpression of 

genes engaged with metal uptake, transport, and sequestration of enzymes engaged 

with degradation of hazardous organic compounds have opened up new possibilities 

of phytoremediation. This chapter provides a critical review of the recent progress 

made toward the development of transgenic plants with improved phytoremediation 

capabilities and their potential use in environmental cleanup. 

 

Text  D    Marine waters 

Environmental pollution of marine ecosystems affects growth and productivity in all 

prokaryotic and eukaryotic organisms. Phytoplankton is the major producer in the 

oceans and its productivity rivals that of all terrestrial ecosystems taken together . 

Pollution is more severe in coastal ecosystems than in the open oceans , but the latter 

are also stricken by the accumulation of plastic material which has been calculated to 

amount to 250,000 t distributed over the oceans . Coastal ecosystems are affected by 

terrestrial run-off which includes municipal and industrial effluents, and fertilizers 

and pesticides from agriculture. The weed killer atrazine inhibits the photosynthetic 

electron transport chain and has been found to impair productivity in phytoplankton. 

This effect can be quantified monitoring chlorophyll a fluorescence e.g., by pulse 

amplitude modulated fluorescence). However, natural phytoplankton populations 

have been shown to develop an induced community tolerance to atrazine. The 

molecular mechanism of this resistance based on a genetic adaptation of the 

phytoplankton organisms has been clarified by Chamovitz et al. with the herbicide 

norflurazon .Natural phytoplankton communities are affected by accidental crude oil 

spills especially in shallow waters such as the Arctic Ocean. A water-soluble fraction 

of crude oil is formed by pyrenes which accumulate in the sediments. They are very 

toxic to phytoplankton which can be shown using a microwell bioassay . Since oil 

production will increase especially in coastal ecosystems, more pollution and damage 
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to phytoplankton is expected. This effect is augmented by increasing solar UV 

radiation and climate change induced higher temperatures . 

Polychlorinated biphenyls (PCB) are major pollutants in marine ecosystems. These 

lipophilic chemicals can easily cross cell membranes of phytoplankton and therefore 

accumulate in the cells, as demonstrated in four species from the Baltic Sea . PCBs 

are also found in remote marine ecosystems where they are introduced into the water 

by air-water exchange . POPs were detected during a cruise in the Greenland Current 

and Arctic Ocean to accumulate in phytoplankton . Depending on the temperature, 

cell size, and hydrophobicity, POPs may enter cells, but are broken down by bacteria 

and phytoplankton. Other toxic substances found in marine waters are polycyclic 

aromatic hydrocarbons (PAHs), polychlorinated dioxins, furans (PCDD/Fs), and 

polybrominated diphenyl ethers (PBDEs), where they impair phytoplankton. Results 

from the Mediterranean Sea, the Atlantic, Arctic, and Southern Ocean indicate that 

solar UV increases the toxicity of PAHs from combustion engines and other 

pollutants . Antifouling paints on ship hulls such as tributyltin are further toxic agents 

for phytoplankton communities. As a consequence, recently new chemicals such as 

4,5-dichloro-2-n-octyl-isothiazoline-3-one (DCOI) have been developed which 

rapidly degrade when released from ship hulls . 

 

                   Exercise1. Answer the following questions: 

 

1.How can you define environmental pollution? 

2.Does it have severe long-term consequences? 

3.What is an pollutant? 

4.What does the microbial bioremediation process depend on? 

5.Is phytoremediation an environmentally friendly solution? 

6.What are coastal ecosystems affected by? 

                 Exercise 2. Translate the following word combinations: 

 

To be defined as, at a rate higher than, unfavorable alteration, life support systems, to 

be viewed from different angles, human population density, the biodegradation of 

pollutants, to contribute to, a deleterious effect, environmentally friendly, prokaryotic 

and eukaryotic organisms. 
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